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moswavlis wignis koncefcia

Cven mier warmodgenili saxelmZRvanelo xels uwyobs moswavles codnis 
gaRrmavebasa da kvleviTi unarebis CamoyalibebaSi, raTa 21-e saukunis kompe
tenciebs ar CamorCes. 

moswavle saswavlo procesis srulfasovani subieqtia, yvela etaps asru
lebs damoukideblad, TviTon swavlobs, TviTon gamoaqvs daskvna, TviTon 
afasebs sakuTar namoqmedars, maswavlebeli ki aZlevs mimarTulebas da 
exmareba am saqmianobaSi. maswavlebeli moswavlis partniori da TanamSromelia, 
fasilitatoria da gezis mimTiTebeli. 

dReisTvis, qimiis swavlebis Taviseburebebi da Tanamedroveoba mTel 
rig gamowvevebs uyenebs maswavlebels. pirvel rigSi, es aris qimiis, rogorc 
samecniero disciplinis swavleba, raTa moswavleTa cnobierebaSi Camoyalibdes 
Sesabamisi samecniero, kvleviTi unar-Cvevebi: moswavleebma SeZlon mecnierebis 
mniSvnelobis gaazreba da teqnologiuri miRwevebis gacnoba, qimiis sakiTxebi 
gaiazron da daukavSiron sxva sagnebs, raTa maRali saazrovno unarebis 
ganviTarebiT, saWiro drosa da adgilze, gamoiyenon yoveldRiur cxovrebaSi. 
qimiis swavlebisas aseve mniSvnelovania gamWoli kompetenciebis ganviTareba, rom 
21-e saukunis unarebis formirebas xeli Seuwyos. yovelive es gaTvaliswinebulia 
saxelmZRvanelos SinaarsSi.

paragrafebi Sinaarsobrivad da struqturulad isea agebuli, rom moswavlem 
bunebasa da masSi mimdinare procesebs Sexedos ara gareSe damkvirveblis 
poziciidan, aramed gaacnobieros Tavisi roli da adgili am procesSi. Seicnos 
pasuxismgebloba, gaiazros bunebaSi arsebuli wesrigi da gauCndes masSi 
monawileobis survili. Tanamedroveobam kidev ufro gamokveTa garemoSi 
arsebuli kanonzomierebaTa Secnobis aucilebloba, garemosadmi zrunva, mdg
radi ganviTarebis principebis saskolo asakidanve gaazrebis saWiroeba. iswavle 
da ifiqre momavalze, es is qveteqstia, romelic safuZvels uyris ekologiur 
cnobierebas, ufarToebs moswavles Tvalsawiers momavlze, exmareba igrZnos 
pasuxismgebloba da Camouyalibdes garemosdacviTi pozicia. 

qimiis saxelmZRvanelos erT-erTi mniSvnelovani funqcia cnebiTi azrovnebis 
ganviTareba, faqtebis da movlenebis samecniero terminologiiT aRweris unaris 
formirebaa. 

cnebiTi azrovnebis procesi dakavSirebulia realuri movlenebis arsis 
gagebasTan. arsi ki arasodes devs zedapirze, mis Sesacnobad kvleva-Ziebaa saWiro, 
amitom saswavlo masala isea SerCeuli, rom xeli Seuwyos cnebis gaazrebasa da 
saTanado kompetenciebis Camoyalibebas. 
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saxelmZRvanelo agebulia bunebrivi, logikuri TanmimdevrobiT, dawerilia 
sadad da sainteresod, martivi da gasagebi eniT. 

yoveli paragrafi iwyeba samotivacio davalebiT. es SeiZleba iyos 
damaintrigebeli Sesavali, istoriuli faqti, cda, problemuri SekiTxva, 
ilustracia, STambeWdavi statistikuri monacemebi da sxva. es yvelaferi ki 
ukavSirdeba cxovrebiseul konteqsts, anu problema (davaleba) ganixileba 
moswavlis pirovnul interesebTan SerwymiT.

logikuri dasabuTebiT, mosalodneli Sedegebis prognozirebiT, nabij-nabij 
mivdivarT axal cnebamde da debulebamde. 

axali masala moswavleebs miewodeba etapobrivad, cnebebi TandaTan 
Semodis. TiTqmis yovel paragrafSi TiToeuli cnebis ganxilvas mosdevs misi 
ganmtkiceba teqstSi CarTuli davalebis saxiT. Tumca zogierT SemTxvevaSi, 
teqstSi CarTulidavaleba problemaze dafuZnebul SekiTxvas Seicavs, romelic 
samotivacio masalaa axali cnebis ganxilvaze gadasasvlelad. 

yoveli paragrafi iwyeba samotivacio masaliT, grZeldeba cnebebis ganxilviT, 
Sidateqsturi davalebebiT da mTavrdeba masalis SejamebiT. 

yovel paragrafSi calkea gamoyofili saklaso da saSinao davalebebi. 
saxelmZRvanelos axlavs danarTi, sxvadasxva cxrilebi, periodulobis 

cxrili da sxva saWiro masala. 
erTvis agreTve ganmartebiTi leqsikoni. 
saxelmZRvaneloSi gaTvaliswinebulia pirovnebis ganviTarebaze orienti

rebuli konstruqtivistuli saganmanaTleblo koncefcia da xuTi ZiriTadi 
principi, romelsac unda daeyrdnos swavla-swavlebis procesi.

a)	 swavla-swavleba xels unda uwyobdes moswavleTa Sinagani Zalebis 
gaaqtiurebas.

saxelmZRvaneloSi es principi uzrunvelyofilia samotivacio davalebebiT, 
romlebiTac yvela paragrafi iwyeba, Sidateqsturi da paragrafis momdevno 
davalebebiT, romelTa saSualebiTac moswavle informacias aqtiurad 
daamuSavebs da codnad gardaqmnis, rasac xels Seuwyobs, agreTve, davalebebiT 
gaTvaliswinebuli sxvadasxva saazrovno operaciebi.

b)	 swavla-swavleba xels unda uwyobdes codnis etapobrivad gaRrmavebas 
winare codnaze dafuZnebiT.

es principi saxelmZRvaneloSi uzrunvelyofilia specialuri rubrikiT 
`gaixseneT~, romliTac iwyeba yoveli axlad Sesaswavli sakiTxi. xSirad amave 
funqcias asrulebs samotivacio davalebebic, es davalebebi moswavlis 
yuradRebas amaxvilebs codnis im komponentebze, romlebic unda gamdidrdes 
axali codniT. amave dros yoveli axali cneba ganixileba winare cnebasTan 
kavSiris safuZvelze.

g) swavla-swavleba xels uwyobs codnaTa urTierTdakavSirebasa da organi
zebas.

saxelmZRvaneloSi es principi uzrunvelyofilia sagangebod SerCeuli 
davalebebiT, romelTa Sesrulebac moiTxovs winare codnisa da axladSeZenili 
codnis urTierTdakavSirebas problemis gadasaWrelad. amave mizans emsaxureba 
rubrika „SeamowmeT Tqveni codna“, aq mocemuli davalebebis Sesruleba moiTxovs 
cnebaTa urTierTdakavSirebas da saerTo an sxvadasxva konteqstSi ganxilvas. es 
principi srulad ganxorcieldeba kompleqsuri davalebebiT.
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d)	 swavla-swavleba unda uzrunvelyofdes swavlis strategiebis dauflebas 
(swavlis swavla). am miznis misaRwevad saxelmZRvaneloSi aris davalebebi, 
romlebic moswavles ubiZgebs gaiazros da gaacnobieros qmedebebi, romlebic 
garkveuli amocanebis gadaWraSi daexmareba. 

agreTve cdebi, romelTa Catarebac moswavlisagan moiTxovs dagegmvas da 
ganxorcielebas.

e) swavla-swavleba unda moicavdes codnis samive kategorias: deklaratiuls, 
proceduruls da pirobiseuls. 

deklaratiuli codnis miwodeba uzrunvelyofilia yoveli paragrafis 
SinaarsiT.

proceduruli codnis formirebas ganapirobebs da xels uwyobs araerTi 
teqstSi CarTuli Tu paragrafis momdevno davalebebi.

pirobiseuli codnis ganmtkicebas uzrunvelyofs samizne cnebebis formi
rebaze orientirebuli davalebebi. amave principis ganxorcielebas emsaxureba 
kompleqsuri davalebebi.

saxelmZRvanelos axlavs maswavleblis wigni, sadac mocemulia kompleqsuri 
davalebebi pasuxebiT, mimoxilulia zogierTi Tanamedrove meTodika, agreTve, 
moswavlis wignSi mocemuli davalebebis pasuxebia ganmartebebiT, aris Sefasebisa 
da TviTSefasebis rubrikebi, Semajamebel davalebaTa nimuSebi da Tematuri 
matrica.

saSualo safexurze, qimiis standartis mixedviT, gansazRvrulia sami samizne 
cnebis formireba: nivTiereba, qimiuri bma, fizikuri da qimiuri movlenebi.

XI klasSi am cnebebis formireba unda ganxorcieldes Semdegi Temebis 
swavlebiT: 1. eleqtrolituri disociacia da xsnarebi; 2. Jangva-aRdgena da 
eleqtro qimia; 3. mniSvnelovani araorganuli naerTebi.

TiToeuli paragrafi gaSlilia samizne cnebebTan da qvecnebebTan dakav
Sirebuli mkvidri warmodgenebis ganxilvis mimarTulebiT, sxvadasxva meTodebisa 
da strategiebis gamoyeneba, mocemul samizne cnebasTan mimarTebaSi, konkretuli 
magaliTebiT, ganxilulia swavlebisa da Sefasebis strategiebSi. 

maswavleblis wignSi mocemulia aseve samizne cnebis Sefasebis magaliTebi 
solo-taqsonomiiT.
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moswavleze orientirebuli swavleba qimiaSi
samecniero meTodi
ra aris samecniero meTodi?
samecniero meTodi warmoadgens sakvlevi SekiTxvebis dasmas da maTze pasuxis 

gacemas dakvirvebis, cdis da eqsperimentis meSveobiT. samecniero meTodis 
nabijebia:

1. sakvlevi SekiTxvis dasma;
2. situaciis Seswavla/informaciis moZieba sakiTxis Sesaxeb;
3. hipoTezis, varaudis gamoTqma;
4. eqsperimentis dagegmva da cdis Catareba;
5. kvlevis Sedegad miRebuli monacemebis gaanalizeba da daskvnebis gamotana;
6. miRebuli Sedegebis auditoriisTvis wardgena.
samecniero meTodis gamoyenebisas mniSvnelovania, rom Catarebuli kvleva da 

miRebuli monacemebi iyos sando. sandoa eqsperimenti, romelSic icvleba mxolod 
erTi faqtori (cvladi), xolo yvela sxva piroba ucvleli rCeba.

samecniero meTodis mimoxilva − samecniero meTodi aris eqsperimentirebis 
meTodi, romelic gamoiyeneba kvlevis dagegmvisa da CatarebisaTvis, miRebuli 
Sedegebis axsnisaTvis da kiTxvebze kvlevis mTavar kiTxvaze pasuxis gasacemad. 
mecnierebi iyeneben samecniero meTods, raTa miagnon da axsnan bunebaSi arsebuli 
mizezSedegobrivi an sxva tipis urTierTmimarTebebi. sxva sityvebiT rom vTqvaT, 
isini ageben eqsperiments ise, rom raime erTi mimarTulebiT cvlileba iwvevs 
prognozirebad cvlilebebs meore mimarTulebiT.

iseve rogorc profesional mecniers, samecniero meTodi moswavles exmareba 
srulad iyos koncentrirebuli sakvlev SekiTxvaze, Camoayalibos hipoTeza, 
dagegmos, ganaxorcielos da Seafasos sakuTari (iseve, rogorc sxvis mier 
Sesrulebuli) eqsperimenti. samecniero meTodi ganixileba, rogorc winaswar 
gansazRvrul nabijTa Tanmimdevruli wyeba (ix. cxrili). miuxedavad amisa, 
axalma informaciam an mosazrebam SesaZloa mecniers ubiZgos dabrundes ukan da 
gaimeoros nabijebi nebismier etapze.

samecniero meTodis nabijebi, romelsac unda miyves moswavle, maswavleblis 
mxridan sakvlevi SekiTxvis dasmaa.
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samecniero meTodis nabijebi 
romelsac unda miyves moswavle

SesaZlo daxmareba TiToeuli

nabijisTvis maswavleblis mxridan

sakvlevi SekiTxvis dasma samecniero 
meTodi iwyeba sakvlevi SekiTxvis 
dasmiT dakvirvebis obieqtis Sesaxeb. 
mag., rogor, ra, rodis, vin, romeli, 
ratom da sad? imisTvis, rom samecniero 
meTodma SekiTxvaze pasuxi mogvces, 
SesaZlebeli unda iyos misi Seswavlis 
obieqtis (mag., maxasiaTebeli, procesi, 
obieqti) gazomva, sasurvelia 
raodenobrivad

 sTavazobs moswavleebs  dasvan sakvlevi  
SekiTxva   dakvirvebis obieqtis Sesaxeb

arsebuli informaciis Seswavla 
kiTxvebze pasuxis gasacemad araa 
saWiro moswavlem gegmis Sedgena 
nulidan daiwyos. rogorc namdvilma 
mecnierma, man unda gamoiyenos 
biblioTeka da interneti, raTa 
ipovos saukeTeso gza da ar gaimeoros 
warsuliSi daSvebuli Secdomebi

maswavlebeli sTavazobs moswavles 
sakiTxis Sesaxeb arsebuli informaciis 
Seswavlis gegmas; uTiTebs bibliografias; 
konkretul samecniero statias an sxva 
wyaros

hipoTezis Camoyalibeba hipoTeza 
gonivruli varaudia imis Sesaxeb, 
Tu ra Sedegi SeiZleba dadges 
kvlevis Sedegad, anu ra SeiZleba 
moxdes. magaliTad: Tu me gavakeTeb 
____________, maSin es ____________ 
moxdeba“. hipoTeza ise unda iyos 
agebuli, rom advili iyos saZiebeli 
cvladis gazomva. amavdroulad is ise 
unda iyos formulirebuli, rom xels 
uwyobdes sakvlev kiTxvaze pasuxis 
gacemaSi

maswavlebeli   sTavazobs  moswavleebs 
Tavad gansazRvron  cvladebi; 
maswavlebeli   sTxovs  moswavleebs  
Camoayalibon hipoTezebi

eqsperimentis saSualebiT hipoTezis 
Semowmeba moswavle atarebs 
eqsperiments da amowmebs sworia Tu 
ara hipoTeza. mniSvnelovania, rom 
eqsperimenti sando iyos. sandoa 
eqsperimenti, romelSic drois 
erT monakveTSi mxolod erTi 
faqtori icvleba, xolo sxva yvela 
piroba ucvleli rCeba. saWiroa 
aseve eqsperimentis ramodenimejer 
gameoreba imisTvis, raTa moswavle 
darwmundes, rom pirveli Sedegebi 
SemTxveviTi ar iyo

maswavlebeli   aswavlis moswavleebs       
Casatarebeli eqsperimentis proceduris  
dagegmvas, maswavlebeli aswavlis 
moswavles  eqsperimentisTvis saWiro  
masalis/aRWurvilobis CamonaTvalis 
warmodgenas. maswavlebeli exmareba 
moswavles eqsperimentis msvlelobaSi
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monacemebi gaanalizeba da daskvnebis 
gamotana eqsperimentis dasruldebis 
Semdeg moswavle agrovebs raodenobriv 
monacemebs da aanalizebs maT, raTa 
daadginos mcdaria Tu ara hipoTeza. 
mecnierebi xSirad iReben Sedegad, rom 
maTi hipoTeza mcdaria. am SemTxvevaSi 
isini xelaxla Camoayalibeben 
hipoTezas da samecniero meTodis 
mTel process Tavidan iwyeben. 
zogjer, im SemTxvevaSic ki, roca 
hipoTeza sworia, mecnierma SesaZloa 
moisurvos Tavidan Seamowmos is 
axali, gansxvavebuli faqtorebis 
gaTvaliswinebiT

maswavlebeli sTavazobs moswavles 
monacemTa analizis magaliTs, 
maswavlebeli sTavazobs moswavles 
diagramis magaliTs,  romelSic 
organizebulia miRebuli monacemebi

Sedegebis wardgena

 imisTvis, rom samecniero procesi 
dasrulebulad CaiTvalos, 
aucilebelia miRebuli Sedegebis 
Sesaxeb saboloo informaciis 
wardgena angariSis an sademonstracio 
posteris saSualebiT. profesionali 
mecnierebic aseve aqveyneben TavianT 
saboloo angariSs samecniero 
JurnalSi an waradgenen maT posterze 
samecniero Sekrebisas

maswavlebeli sTavazobs moswavles 
saboloo angariSis formis  nimuSs, 
maswavlebeli sTavazobs moswavles 
kvlevis procesisa da Sedegebis amsaxveli 
posteris nimuSs

magaliTad,
samecniero meTodis 

nabijebi, romelsac unda 
miyves moswavle

SesaZlo daxmareba TiToeuli

nabijisTvis, maswavleblis mxridan

sakvlevi SekiTxvis 
dasma samecniero meTodi 
iwyeba sakvlevi SekiTxvis 
dasmiT dakvirvebis 
obieqtis Sesaxeb. mag., 
rogor, ra, rodis, 
vin, romeli, ratom 
da sad? imisTvis, rom 
samecniero meTodma 
SekiTxvaze pasuxi gagvces, 
SesaZlebeli unda iyos 
misi Seswavlis obieqtis 
(mag., maxasiaTebeli, 
procesi, obieqti) gazomva, 
sasurvelia raodenobrivad

rogoria sxvadasxva sayofacxovrebo xsnaris 
pH-is miaxloebiTi mniSvneloba?
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arsebuli informaciis 
Seswavla kiTxvebze pasuxis 
gasacemad araa saWiro, 
moswavlem gegmis Sedgena 
nulidan daiwyos. rogorc 
namdvilma mecnierma, 
man unda gamoiyenos 
biblioTeka da interneti, 
raTa ipovos saukeTeso gza 
da ar gaimeoros warsulSi 
daSvebuli Secdomebi

https://ka.wikipedia.org/wiki/PH

vikipedia 

ratom aris greifrutis wveni mJave?

yavas mJave are aqvs Tu tute?

hipoTezis 
Camoyalibeba hipoTeza 
gonivruli varaudia imis 
Sesaxeb, Tu ra Sedegi 
SeiZleba dadges kvlevis 
Sedegad, anu ra SeiZleba 
moxdes. magaliTad: Tu me 
gavakeTeb ____________, maSin 
es ____________ moxdeba“. 
hipoTeza ise unda iyos 
agebuli, rom advili iyos 
saZiebeli cvladis gazomva. 
amavdroulad, is ise unda 
iyos formulirebuli, rom 
xels uwyobdes sakvlev 
kiTxvaze pasuxis gacemas

mcenareebisgan damzadebuli indikatoriT 
sxvadasxva sayofacxovrebo xsnaris pH-is 
mniSvnelobis gansazRvra da maTi erTmaneTTan 
Sedareba
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eqsperimentis 
saSualebiT hipoTezis 
Semowmeba moswavle 
atarebs eqsperiments da 
amowmebs, sworia Tu ara 
hipoTeza. mniSvnelovania, 
rom eqsperimenti sando 
iyos. sandoa eqsperimenti, 
romelSic drois erT 
monakveTSi mxolod erTi 
faqtori icvleba, xolo 
sxva yvela piroba ucvleli 
rCeba. saWiroa aseve 
eqsperimentis ramdenjerme 
gameoreba, raTa moswavle 
darwmundes, rom pirveli 
Sedegebi SemTxveviTi ar iyo

cdis msvleloba

•	 mcenareuli indikatoris 
dasamzadeblad did (800 ml-ian) qimiur WiqaSi 
moaTavseT 100 g wiTeli kombostos patara 
naWrebi da daamateT gamoxdili wyali, 
daaxloebiT, 400 ml;

•	 Wiqa moaTavseT eleqtroquraze da 
aduReT iqamde, vidre xsnari ar miiRebs muq 
iisfers. Wiqa frTxilad gadmodgiT quridan 
(gamoiyeneT momWeri an raime naWeri), 
gaaciveT. kombostos wveni frTxilad 
gadmoasxiT patara (100 ml-ian) WiqaSi;

•	 100 ml-ian qimiur Wiqebs daawereT 
zemoT CamoTvlili nivTierebebis (gamoxdili 
wyali, limonis wveni, TeTri Rvinis an 
vaSlis Zmari, vaSlis wveni, sufris marilis 
wyalxsnari, sasmeli sodis wyalxsnari, 
saponi, Sampuni, sawmendi saSualeba) saxelebi;

•	 sufris marilis da sasmeli sodis 
wyalxsnarebis dasamzadeblad maTi mcire 
raodenobebi (daaxloebiT 2-2 g) gaxseniT 20-
20 ml gamoxdil wyalSi;

•	 sakvlevi xsnarebis 20-20 ml moaTavseT 
Sesabamis WiqebSi;

•	 TiToeul Wiqas pipetiT daamateT 
kombostos wvenis 10-15 wveTi xsnari da 
mourieT minis wkirebiT;

•	 daakvirdiT feris cvlilebas 
TiToeul WiqaSi. Catarebuli cdis 
safuZvelze SeavseT qvemoT mocemuli 
cxrili, amisaTvis gamoiyeneT wiTeli 
kombostodan miRebuli indikatoris feris 
cvlilebis Skala. gamoitaneT Sesabamisi 
daskvnebi da SeavseT laboratoriuli oqmi. 

rekomendacia:  wiTeli kombostos nacvlad 
SegiZliaT gamoiyenoT mocvis an sxva feradi xilis 
an bostneulis wveni. aseve SesaZlebelia sakvlevad 
sxva nivTierebebis aReba.
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monacemebis 
gaanalizeba da daskvnebis 
gamotana eqsperimentis 
dasruldebis Semdeg 
moswavle agrovebs 
raodenobriv monacemebs 
da aanalizebs maT, raTa 
daadginos, mcdaria Tu 
ara hipoTeza. mecnierebs 
xSirad ucruvdebaT 
imedebi, radgan maTi 
hipoTeza mcdaria. am 
SemTxvevaSi isini xelaxla 
Camoayalibeben hipoTezas 
da samecniero meTodis 
mTel process Tavidan 
iwyeben. zogjer, im 
SemTxvevaSic ki, roca 
hipoTeza sworia, mecnierma 
SesaZloa moisurvos 
Tavidan Seamowmos is axali, 
gansxvavebuli faqtorebis 
gaTvaliswinebiT

Sedegebis wardgena

 imisTvis, rom 
samecniero procesi 
dasrulebulad CaiTvalos, 
aucilebelia miRebuli 
Sedegebis Sesaxeb 
saboloo informaciis 
wardgena angariSis an 
sademonstracio posteris 
saSualebiT. profesionali 
mecnierebic aseve 
aqveyneben TavianT saboloo 
angariSs samecniero 
JurnalSi an waradgenen 
maT posterze samecniero 
Sekrebisas.

wiTeli kombostos indikatorad gamoyeneba 
efuZneba masSi nivTiereba antocianis arsebobas. 
es aris wyalSi kargad xsnadi nivTiereba da mJava 
da tuteareSi fers icvlis: Zlier mJava areSi 
is Rebulobs wiTel fers, xolo Zlier tute 

areSi - moyviTalo mwvane fers. misi gamoyenebiT 
SesaZlebelia mJava da tute bunebis nivTierebebis 
pH - is miaxloebiTi gansazRvra. misi momzadeba 
Zalian advilia da SegiZliaT gamoiyenoT saojaxo 
pirobebSi xsnarebis mJavianobis dasadgenad. 
antociani Sedis sxva mcenareebis SemadgenlobaSic. 
magaliTad, mas Seicavs Savi mocxari, anwli, mayvali.

sakvebi produqtebi, ZiriTadad, mJava bunebisaa 
da maTi pH 2-5-is farglebSia. sufris marilis 
wyalxsnari neitraluria, amitom misi Seferiloba 
Tavad indikatoris Seferilobis iqneba. higienuri 
daniSnulebis da sawmendi xsnarebi fuZe bunebis 
aris da maTi pH icvleba 8-12-mde. wiTel kombostos 
indikatorad ver gamoiyenebT Seferili xsnarebis 
pH - is dasadgenad, radgan TviT xsnaris Seferiloba 
SeuSlis xels feris sworad gansazRvras.
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samecniero meTodis leqsikoni

1. samecniero meTodi − nabijTa wyeba, romelsac mecnierebi/moswavleebi 
gamoiyeneben, raTa sakvlev SekiTxvas gascen dasabuTebuli pasuxi

2. monacemebi – faqtobrivi informacia, romelic eqvemdebareba analizs da 

organizebulia logikuri msjelobisa da gadawyvetilebis misaRebad;

3. anomaluri monacemi (artefaqti) − monacemi, romelic ewinaaRmdegeba sxva 

monacemebis mier dadgenil kanonzomierebas an Seusabamoa masTan;

4. monacemTa cxrili – monacemTa orgsanizebis forma mwkrivebad da svetebad;
5. monacemTa analizi (interpretacia) – eqsperimentis mimdinareobisas 

Segrovili

 monacemebisagan saerTo azris gamotana. kanonzomierebebis, tendenciebis, 
urTierTmimarTebebis dadgena;

6. hipoTeza − erTgvari prognozi, Tu ra zegavlenas moaxdens damoukidebeli 
cvladi damokidebul cvladze;

7. procedura − etapebad gawerili instruqcia kvlevis Casatareblad da 
monacemebis misaRebad;

8. daskvna − ajamebs eqsperimentis mniSvnelovan nawilebs da warmoadgens 
msjelobas imis Sesaxeb, Tu ras gulisxmobs miRebuli monacemebi, damokidebulebebi, 
kanonzomierebebi;

9. reziume − kvlevis mokle mimoxilva;

10. cvladi − nebismieri faqtori, romelic SesaZloa Seicvalos eqsperimentis 
dros da gavlena moaxdinos kvlevis Sedegze;

11. damokidebuli cvladi - cvladi, romelic reagirebs damoukidebuli 
cvladis zemoqmedebaze, romlis cvlilebasac akvirdebian (Tvisobrivi) da zomaven 

(raodenobrivi) eqsperimentis mimdinareobisas;
12. damoukidebeli (manipulirebadi) cvladi − cvladi, romelsac 

eqsperimentatori cvlis Segnebulad, raTa Seiswavlos, rogor aisaxeba es 
cvlileba damokidebul cvladze;

13. sakontrolo cvladi − cvladi, romelic eqsperimentis nawilia, magram 
misi Semowmeba an SedarebisTvis gamoyeneba ar xdeba da romelic eqsperimentis 
mimdinareobisas ar icvleba;

14. svetovani diagrama − diagramis tipi, romelic gamoiyeneba monacemebis 
raodenobrivi cvlilebis vizualizaciisaTvis;

15. xazovani diagrama − diagramis tipi, romelic asaxavs drois garkveul 
monakveTSia aRebuli monacemebis Tanmimdevrobas.

mmm strategia

sabunebismetyvelo sagnebis, maT Soris, qimiis swavlebis erT-erTi mTavari 
mizania

moswavleebSi argumentirebuli msjelobis unaris Camoyalibeba. es unari 
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moswavleebSi gansxvavebuli xarisxiT aris ganviTarebuli da asakTan erTad ixveweba. 
miuxedavad amisa, aris SemTxvevebi, rodesac sakuTari mosazrebis dasabuTebulad 
wardgena da dacva mozrdili adamianisTvisac problemas warmoadgens. udavoa, 
rom saskolo ganaTlebas bevri SeuZlia gaakeTos am mimarTulebiT.

qvemoT warmodgenilia erT-erTi strategia, romelic SemuSavebulia 
moswavleebSi

argumentirebuli, obieqtur monacemebze dafuZnebuli msjelobis unaris 
ganviTarebisaTvis. aRniSnuli strategiis mixedviT, argumentirebuli msjeloba 
Sedgeba sami damoukidebeli da amavdroulad, aucilebeli kompenentisagan. esenia:

1. mtkiceba;
2. mtkicebuleba;
3. msjeloba.

samive komponenetis sawyisidan (asobgera − „m“) gamomdinare, strategiam miiRo 
„mmm“ saxelwodeba. qvemoT warmodgenilia mmm strategiis TiToeuli komponentis 
ganmarteba/daxasiaTeba.

mtkiceba

● raime sakiTxis Sesaxeb gakeTebuli daskvna;
● kiTxvaze pasuxi an problemis gadaWris Sedegad miRebuli pasuxi;
● dakvirvebis an cdis Sedegi;
● pozicia, romelsac icaven diskusiis/debatebis dros;
● Tezisi, an debuleba romlis damtkicebasac apireben;
● debuleba, romelic azustebs ama Tu im kanonzomierebas (mag., cvladebs Soris

damokidebulebasa da korelacias, procesebs Soris mizezSedegobriv 
kavSirebs).

mtkicebuleba

● raodenobrivi da Tvisobrivi monacemebi, romlebic asabuTeben mtkicebas;
● is, rac namdvilad miRebuli Sexedulebaa, WeSmaritebaa (aqsiomaa);
● is, rasac igive pirobebSi dainaxavs/miiRebs nebismieri;
● is, rac mudmivad meordeba;
● nebismieri sando informacia, romelic gaamyarebs mtkicebas.

msjeloba

● axsna imisa, Tu ratom asabuTebs konkretuli mtkicebuleba mtkicebas;
● mtkicebasa da mtkicebulebebs Soris kavSiris axsna;
● monacemebis interpretacia;
● raime samecniero principis moyvana, romelic xsnis mtkicebulebas.

yvelaze xSirad mmm strategia gamoiyeneba werilobiTi da zepiri davalebebis 

Sesrulebis dros, rodesac moswavlem unda daasabuTos Tavisi mosazrebebi 
informaciis damuSavebis, statistikuri da grafikuli monacemebis gaanalizebis, 
eqsperimentis Catarebis, samecniero teqstis gaazrebis, dakvirvebis Sedegebis 



16

gaanalizebis Semdeg.
strategiis gamoyenebis arsi mdgomareobs imaSi, rom moswavlem msjeloba 

aagos mocemuli CarCos, mtkiceba − mtkicebuleba − msjeloba, gamoyenebiT. sxva 
sityvebiT rom vTqvaT, strategiis gamoyeneba gulisxmobs, rom moswavlem unda:

● warmoadginos mtkiceba - sakuTari mosazreba, romelic mas Camouyalibda 
gansazRvrul informaciaze dayrdnobiT;

● moiyvanos mtkicebulebebi, romelsac efuZneba misi mosazreba;
● daasrulos msjelobiT, romelic gaaerTianebs da logikurad Sekravs wina or

komponents.
strategiis gamoyenebis aucilebeli pirobaa, msjeloba moicavdes samive 

komponents. rac Seexeba etapebis Tanmimdevrobas, isini SesaZloa gadaadgildes 
erTmaneTis mimarT, saWiroebis mixedviT. unda aRiniSnos isic, rom maswavlebelma 
SesaZloa strategia gamoiyenos modificirebuli formiTac – sakuTari saswavlo 
miznebidan gamomdinare. magaliTad, moswavleebs misces mtkicebulebebi da 
sTxovos maT, warmoadginon: a) mtkiceba maTze dafuZnebiT da b) msjeloba, romelic 
axsnis, ratom gamomdinareobs mtkiceba mocemuli mtkicebulebebidan.

strategiis gamoyeneba SesaZlebelia sapirispiro mimarTulebiTac: 
maswavlebeli awvdis moswavleebs mtkicebas da avalebs: a) moZebnon mtkicebulebebi 
mis dasamtkiceblad da b) warmoadginon Sesabamisi msjeloba. ganxiluli variantebi 
iTvleba strategiis gamoyenebis ufro rTul SemTxvevad da saWiroebs maRal 
saazrovno unarebs moswavleebis mxridan.

wylis sixiste ganpirobebulia kalciumis da magniumis sulfatebiT.

 romel nivTierebas gamoiyeneb wylis dasarbileblad? ratom?

 

mtkiceba:

 





mtkicebuleba:

 





msjeloba:
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wylis sixiste ganpirobebulia kalciumis da magniumis sulfatebiT.

 romel nivTierebas gamoiyeneb wylis dasarbileblad? ratom?

 

mtkiceba:

 

wylis darbilebis meTodebi 

1.	 duRili. umartivesi xelmisawvdomi gza

2.	 dayovneba 
3.	 gayinva

4.	 sakvebi soda da nacari 

mtkicebuleba:

 

maRal temperaturaze bikarbonatebi da 
kalciumis sulfati iSleba, naleqi Cndeba WurWlisa da 
gamaTbobel elementebze;

 darbilebuli wyali gamodgeba nebismieri  
niSnulebisTvis:

 sasmeli, sarecxi da a.S. 
 qimiuri Tvisebebis wyalobiT, sakvebi soda arbilebs 
wyals da

 amcirebs mJavianobas. 

 

msjeloba:

 10 litr wyals daumateT 2 Cais kovzi an 1 Cais 
kovzi sakvebi soda, kargad aurieT da daelodeT ZirSi 
naleqis  gamoCenas. xarSvisas 3 litr wyals daumateT 
1 Cais kovzi soda,  raTa marcvleuli da bostneuli 
ukeT moixarSos. nawilobriv mcirdeba mxolod wylis 
droebiTi sixiste; 

SezRuduli - Zalian rTulia yvela sayofacxovrebo 
saWiroebis  uzrunvelyofa aduRebuli wyliT; 
garkveuli drois Semdeg, naleqis masStabis fenis gamo, 
gaTbobis sistemebi da konteinerebi unda Seicvalos 
an gaiwmindos; wylis aduRebisas  nivTierebebi 
aorTqldeba; gaTboba moiTxovs mniSvnelovan energias.
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meTodi: veb-Zieba

ra aris veb-Zieba

veb-Zieba warmoadgens meTodis/aqtivobis tips, romelSic saxelmZRvanelos 
teqstis micemisa an leqciis Catarebis (anu e.w. `gakveTilis axsnis~) nacvlad, 
maswavlebeli moswavlisaTvis qmnis Tanmimdevruli davalebebis serias konkretul 
sakiTxTan dakavSirebuli informaciis mosaZieblad, moswavle ki am informacias 
iZiebs internetSi. amgvarad, veb-Zieba erTgvarad, kvlevaze orientirebuli 
aqtivobaa, romelSic moswavle eZebs/ikvlevs saWiro masalebs. veb-Zieba hgavs 
yvelasTvis nacnob davalebas − “moiZie informacia … Sesaxeb”, magram mniSvnelovnad 
gansxvavdeba misgan, rogorc miznisa da formatis, aseve moswavlis mier miRweuli 
Sedegis mixedviT. kerZod, veb-Ziebis dros mopovebuli informacia mTlianad 
aRebulia internetqselidan; aqtivoba isea agebuli, rom exmareba moswavles 
drois efeqturad gamoyenebaSi. informaciiis Ziebaze metad is fokusirebulia 
moZiebuli informaciis gamoyenebaze. veb-Zieba xels uwyobs moswavles iazrovnos 
maRal saazrovno doneebze, rogoricaa analizi, sinTezi da Sefaseba.

ratom gamoviyenoT veb-Zieba?
veb-Zieba efuZneba swavlis konstruqtivistul midgomas, romelic 

aRiarebulia Tanamedrove saganmanaTleblo midgomebs Soris. is awvdis 
moswavles davalebas, romliTac aZlevs saSualebas, gamoiyenos da, maSasadame, 
ganiviTaros SemoqmedobiTobisa da problemis gadaWris unarebi. pasuxebi araa 
winaswar gansazRvruli, amitomac saWiroa maTi aRmoCena an Seqmna. moswavleebma 
unda gamoiyenon TavianTi SemoqmedebiTi da kritikuli azrovneba, raTa miagnon 
problemis gadaWras. maT moeTxovebaT imaze meti, vidre ubralod informaciis 
damaxsovrebaa. moswavleebma informacia unda gaiazron, daamuSavon da Seafason 
sando mtkicebulebebze dayrdnobiT, mividnen gadawyvetilebebamde da 
daskvnebamde.

yvelaferTan erTad veb-Zieba saSualebas gvaZlevs, sistematurad CavrToT 
saswavlo procesSi teqnologiebi.

veb-Ziebis formula

veb-Ziebis aqtivoba sxvadasxva struqturiT SeiZleba aigos. erT-erTi, yvelaze 

gavrcelebuli variantis mixedviT, is eqvsi mTavari komponentisagan Sedgeba:
● Sesavali − aRZravs interess da aZlevs moswavles mimarTulebas ZiebisaTvis;
● davaleba − aRwers aqtivobis saboloo produqts;
● procesi − aRwers strategiebs, romelic unda gamoiyenos moswavlem davalebis 

Sesasruleblad;
● resursebi − sTavazobs vebgverdebs, romelTa gamoyenebac SeuZlia moswavles 

davalebis Sesasruleblad;
● Sefaseba − zomavs Sesrulebuli aqtivobis/samuSo Sedegebs;
● daskvna − ajamebs aqtivobas da ubiZgebs moswavles refleqsia moaxdinos 

muSaobis procesze da mis Sedegze.
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Seqmnis procesi
Sesavali – daiwyeT konkretuli sakiTxis SerCeviT, romlis swavlebac gsurT. 

SesaZloa, SearCioT sakiTxi, romelic saxelmZRvaneloSi arasakmarisad, an 
arasaTanadod aris gaSuqebuli. SesaZloa airCioT sakiTxi, romlis codnac Zalian 
Rirebulia moswavleTaTvis da miznad gaqvT misi ufro meti siRrmiT swavleba. 
dasawyisisTvis SeiZleba aiCioT is sakiTxic, romlis swavlebac Tqven, rogorc 
maswavlebels, gansakuTrebiT mogwonT. Sesavlis werisas mimarTeT uSualod 
moswavleebs, ise, rogorc pirispir saubrisas, meore pirSi. mokled aRwereT 
aqtivobis scenari – riT daiwyeba da dasruldeba veb-Zieba, konkretulad ras 
gaakeTeben moswavleebi, individualurad imuSaveben Tu jgufurad, ra roli 
eqneba miniWebuli TiToeuls jgufurad muSaobis SemTxvevaSi. raSi mdgomareobs 
veb-Ziebis mTavari SekiTxva, romlis garSemoc Zieba unda warimarTos? ecadeT 
SesavalSive aRZraT interesi, romelzec mniSvnelovnad iqneba damokidebuli 
moswavlis mier miRweuli saboloo Sedegi. magaliTad, daukavSireT aqtivoba 
yoveldRiurobas, moswavleTaTvis nacnob problematikas.

davaleba − am nawilSi detalurad unda aRiweros is saboloo produqti an 
Sedegi, romelic unda iqnes miRweuli veb-Ziebis Sedegad. es SeiZleba iyos:

● masala konkretuli problemis gadaWris gzebis Sesaxeb;
● ama Tu im sakiTxis Sesaxeb formulirebuli pozicia/damokidebuleba, 

gamyarebuli mtkicebulebebis CamonaTvaliT;
● sakuTari produqti, romelic Seqmnilia sxvadasxva informaciis kompilaciis, 

analizis, Sejamebis, an axal formatSi gadayvanis Sedegad;
● informaciis Sefasebis Sedegad gamotanili daskvna an mTavari gzavnili;
● nebismier produqti, romelic warmoadgens moswavleebis mier informaciis

 gadamuSavebis da gardaqmnis Sedegs.
Sesrulebuli davaleba SeiZleba aitvirTos saTanado sivrceSi (mag., 

blogi), gaegzavnos maswavlebels eleqtronulad, an gadaeces nabeWdi saxiT. mas 
SeiZleba hqondes sxvadasxva formati. magaliTad, PPT prezentacia, posteri, 
angariSi, interviu, rekomendaciebis CamonaTvali, samoqmedo gegma, procedura, 
Jurnalisturi mimoxilva, informaciis organizebis raime grafikuli forma, 
rogoricaa cnebis ruka, sqema, cxrili, diagrama, grafiki.

nebismieri instrumenti, xerxi, romelic uSualod ukavSirdeba Sesasrulebeli 
davalebis formats, maswavlebelma unda cados am nawilSi. magaliTad, cxrili, 
diagrama, blogi, animacia, saWiro kompiteruli programa.

procesi – am ganyofilebaSi Tqven unda aRweroT is konkretuli qmedebebi, 
romlebic unda Seasrulos moswavlem; aRweroT rolebi, romlebic unda ganawildes 
moswavleebs Soris (ara umetes oTxisa); misceT rCevebi informaciis organizebis 
Sesaxeb. magaliTad, imis Sesaxeb, Tu romeli grafikuli maorganizebeli unda 
gamoiyenos – diagrama, sqema, cnebis ruka Tu cxrili. rogor moamzados interviu, 
rogor dayos mTliani informacia qvenawilebad da a.S.

es nawili unda gaiweros Tanmimdevrulad, Sesasrulebeli nabijebis 
CamonaTvalis saxiT.

magaliTad:
● gainawileT rolebi Tqveni Sexedulebisamebr (Tu veb-Zieba jgufuri 

aqtivobaa);
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● gaecaniT bmulebze mocemul informacias da SearCieT Tqveni rolisaTvis 
Sesabamisi bmulebi (Tu veb-Zieba jgufuri aqtivobaa);

● SeafaseT samuSaos saerTo moculoba da dagegmeT Semdgomi muSaobis gegma;
● daamuSaveT informacia ise, rogorc amas moiTxovs davaleba;
● SeqmeniT saboloo produqti davalebis mixedviT;
● jgufis wevrebTan TanamSromlobiT SeqmeniT saerTo produqti (Tu veb-Zieba 

jgufuri aqtivobaa);
● waradgineT Tqveni produqti gegmis farglebSi.
resursebi –  am nawilSi Tqven unda miuTiToT konkretuli bmulebis 

CamonaTvali informaciis mosaZieblad. romelic Tavad moZebneT TemasTan 
dakvSirebuli sityvis meSveobiT da SearCieT Tqveni moswavleebis asakisa da 
SesaZleblobebis mixedviT, aseve maTi motivirebis mixedviTac.

gadaamowmeT, rom yvela bmuli iyos moqmedi da uSualod dakavSirebuli veb-

Ziebis aqtivobasTan.
Sefaseba – gawereT konkretuli rubrika, romliTac SeafasebT moswavlis 

wvlils aqtivobis SesrulebaSi. SearCieT sasurveli kriteriumebi gamomdinare 
davalebis saxeobidan. Tumca bunebrivia, isini SesabamisobaSi unda modiodes 
standartTan. savaraudod, davalebis mizanTan Sesabamisoba da Sesrulebuli 
samuSaos sisrule yvela rubrikaSi moxvdeba.

mniSvnelovania, rom rubrika gaxdes aqtivobis nawili da moswavlem winaswar 
icodes kriteriumebi, romli mixedviTac misi samuSsao Sefasdeba.

daskvna. am nawilze wvdoma moswavles unda qondes davalebis dasrulebis 
Semdeg. daskvna unda moicavdes madlobas gaweuli samuSaosTvis da mokle 
Sejamebas, imis Sesaxeb, Tu ra iswavla moswavlem konkretuli veb-ZiebiT. idealur 
SemTxvevaSi, daskvna SeiZleba daukavSirdes momdevno Sesaswavl sakiTxs.

maswavlebels SeuZlia atvirTos zemoT CamoTvlili masalebi saTanado sivrceSi 
(mag., blogi), gaugzavnos moswavles eleqtronulad, an gadasces nabeWdi saxiT.

saidan daviwyoT?
veb-Ziebis Sinaarsi

saxelwodeba

Tematika, romelsac faravs

veb-Zieba

konkretuli sakiTx(eb)i,

romlis Seswavlac 

miznad dasaxulia
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mTavari SekiTxva, romelsac

veb-Ziebam unda gaeces pasuxi

SesaZlo davalebebi

bmulebi

1. saxelwodeba, linki

2. ………..

1. ra tipis informaciisTvis 
SeiZleba iyos

gamoyenebuli;

2. ………..

roli/samuSao

(romelic unda gainawilon moswavleebma, Tu aqtivoba jgufuria)

magaliTad:

1. adamianis uflebaTa damcveli

2. mecnieri

3. eqimi

4. sociologi

5. garemos damcveli ...

6. metyeve

7. fermeri

8. diplomati

9. ...
kiTxvebi, romelsac unda gaeces pasuxi aqtivobis detalurad 

momzadebamde
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1. namdvilad Rirs Sesaswavl sakiTxze droisa da Zalisxmevis daxarjva? 
anu namdvilad iTxovs standarti mis siRrmiseul damuSavebas?

2. Seesabameba moswavleTa konkretuli jgufis kognituri SesaZleblobebi 

monaxaziT gaTvaliswinebul samuSaos?

3. mogewonebodaT am aqtivobaze muSaoba, Tqven rom moswavle iyoT?

4. namdvilad uzrunvelyofs interneti sakmarisi informaciis miwodebas 

davalebis Sesasruleblad, yvela rolisTvis moiZebneba saWiro informacia?

5. exeba Tu ara davaleba sakiTxs, romelic mniSvnelovania realuri 

cxovrebisaTvis?

6. ramdenad Ria tipisaa SekiTxva/davaleba? iZleva interpretirebis, 
gansjis, analizis saSualebas? saWiroebs Tu ara mtkicebulebebs?

7. bolomdea gaazrebuli, ra Sinaarsisa da moculobis samuSaos gaweva 
mouwevT moswavleebs davalebaze muSaobisas?

veb-Ziebis Sinaarsi

saxelwodeba mniSvnelovani araorganuli 
naerTebi; 

Tematika, romelsac faravs

veb-Zieba

naxSirbadis, azotisa da 
gogirdis oqsidebi − CO, CO2, NO, 
NO2

konkretuli sakiTx(eb)i,

romlis Seswavlac 

miznad dasaxulia

naxSirbadis, azotisa da 
gogirdis oqsidebis − CO, CO2, NO, 
NO2, SO2, SO3 - ZiriTadi reaqciebi

mTavari SekiTxva, romelsac

veb-Ziebam unda gaeces pasuxi

ra gavlenas axdens garemoze 
araorganuli naerTebis qimiuri 
gardaqmnebi ? 

SesaZlo davalebebi moiZoeT informacia 
naxSirbadis, azotisa da gogirdis 
oqsidebis - CO, CO2, NO, NO2, SO2, SO3 
qimiur Tvisebebze, miRebaze da mavne 
Tvisebebze.

roli/samuSao (romelic unda gainawilon moswavleebma, Tu aqtivoba 
jgufuria)
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magaliTad:

1. adamianis uflebaTa damcveli

2. mecnieri

3. eqimi

4. sociologi

5. garemos damcveli ...

6. metyeve

7. fermeri

8. diplomati

9. ...

kiTxvebi, romelsac unda gaeces pasuxi aqtivobis detalurad 
momzadebamde

1. namdvilad Rirs Sesaswavl sakiTxze dasaxarji droisa da Zalisxmevis 
daxarjva? anu namdvilad iTxovs standarti mis siRrmiseul damuSavebas?

2. Seesabameba moswavleTa konkretuli jgufis kognituri 
Sesazleblobebi monaxaziT gaTvaliswinebul samuSaos?

3. mogewonebodaT am aqtivobaze muSaoba, Tqven rom moswavle iyoT?

4. namdvilad uzrunvelyofs interneti sakmarisi informaciis miwodebas 
davalebis Sesasruleblad, yvela rolisTvis moiZebneba saWiro informacia?

5. exeba Tu ara davaleba sakiTxs, romelic mniSvnelovania realuri 
cxovrebisaTvis?

6. ramdenad Ria tipisaa SekiTxva/davaleba? iZleva interpretirebis, 
gansjis,  analizis saSualebas? saWiroebs Tu ara mtkicebulebebs?

7. bolomdea gaazrebuli, ra Sinaarsisa da moculobis samuSaos gaweva 
mouwevT moswavleebs davalebaze muSaobisas?

meTodi: virtualuri laboratoriebi
ras gulisxmobs virtualuri laboratoriebi?
virtualuri laboratoriebi kompiuteris ekranze mimdinare procesebia, 

romlebic asaxaven realur eqsperimentebs: fizikur, qimiur, biologiur 
movlenebs. maT SeuZliaT Caanacvlon realuri laboratoriuli samuSaoebi, 
TvalsaCino gaxadon procesebi, romlebic adamianis TvalisaTvis naklebad 
SesamCnevia. SesaZlebeli gaxadon iseTi sistemis modelireba, romlis realobaSi 
Seswavla SeuZlebelia sxvadasxva mizezebis gamo. virtualuri laboratoriebis 
Taviseburebaa isaa, rom isini xels uwyoben moswavlis mier axali codnis agebas 
saintereso da saxaliso garemoSi. calsaxaa, rom isini zrdian moswavleTa 
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motivacias da sworad gamoyenebis SemTxvevaSi − miRweul Sedegebsac. SeiZleba 
iTqvas, rom virtualuri laboratoriebi bevrad aadvileben codnis SeZenas rTuli 
sakiTxebis SemTxvevaSic ki. is aZleven moswavles saSualebas erTi da igive nabiji 
ramdenjer gaimeoros da ukeTes Sedegs miaRwios. virtualuri laboratoriebis 
saSualebiT SesaZlebelia distanciuri swavleba.

termini virtualuri laboratoria xSirad gamoiyeneba ufro farTo gagebiT 
da moiazrebs ramdenime saxeobis resurss. maT Sorisaa:

uSualod virtualuri laboratoria − warmoadgens samecniero laboratoriis 
analogias virtualur sivrceSi. aq mocemulia saWiro aRWurviloba, konkretuli 
eqsperimentebis Casatarebeli mowyobilobebi, laboratoriuli WurWeli, aveji, 
usafrTxoebis elementebi.

virtualuri laboratoria srulad iZleva eqsperimentis Catarebis 
saSualebas, Tumca − virtualur sivrceSi. aq, iseve, rogorc realobaSi, saWiroa 
sakvlevi kiTxvisa da hipoTezis formulireba, cvladebis gansazRvra, monacemebis 
aRricxva da analizi. am tipis virtualuri laboratoriebi kargi gzaa realuri 
eqsperimentebis Casanacvleblad, romlebic ufro rTuli dasaorganizebelia 
saklaso situaciaSi, ufro Zviria da bevr resurssa da dros saWiroebs. zogjer ki 
sruliad miuwvdomelia. bunebrivia, aRniSnuli ar gulisxmobs `xeliT~ sakeTebeli 
eqsperimentebis srul Canacvlebas virtualuri laboratoriebiT. aramed − maT 
periodul gamoyenebas erTi mxriv, resursebis dazogvis mizniT, xolo meore 
mxriv, moswavleTa unarebis gansaviTareblad, sainformacio da sakomunikacio 
teqnologiebis asaTviseblad.

virtualur-realuri laboratoria − realur droSi Catarebuli 
eqsperimentis virtualur sivrceSi gadatanaa. es SesaZlebeli xdeba specialuri 
sensorebisa da kompiuteruli programebis saSualebiT. Sedegi ki saocaria. 
kompiuteris ekranze cocxldeba xeliT Sesrulebuli qmedebebis molekuluri 
meqanizmebi, TvalsaCino xdeba procesebi da obieqtebi, romlebic Cveulebriv 

araa dakvirvebadi: molekulebs Soris bmis warmoqmna, rTuli nivTierebis daSla, 
bgeriTi talRebis moZraoba, nivTierebebis gaxsna wyalSi da sxv. simulacia − 
warmoadgens realuri sistemis moqmedebis analogias virtualur sivrceSi. es aris 
erTgvari modeli, romlis saSualebiTac xdeba procesis/movlenis demonstrireba 
an mosalodneli Sedegis prognozireba. simulacia, rogorc modeli, ufro iafi, 
swrafi da xelmisawvdomia saswavlo konteqstSi, is ar Seicavs risks. mcenaris 
zrda, mtaceblisa da msxverplis urTierTdamokidebuli raodenobis cvlileba, 
naxSirorJangis mimoqceva garemoSi da mravali sxva SesaZloa warmodgenil iqnas 
simulaciis saxiT, specialuri kompiuteruli programebis daxmarebiT. swavlebis 
dros simulacia kargi saSualebaa mocemuli procesis/movlenis detaluri 
analizisaTvis, kanonzomirebebis aRmosaCenad. is iZleva eqsperimentebis 
saSualebasac, erTi cvladis cvlileba gavlenas axdens meoreze, rac xels uwyobs 
procesis/movlenis siRrmiseul gaazrebas da Seswavlas. simulaciis gamoyenebisas 
moswavle Tavad eZebs pasuxebs dasmul kiTxvebze, mosinjavs sxvadasxva variantebs, 
aRmoaCens kanonzomierebebs da gamoaqvs sakuTari daskvnebi Tavad.
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https://mes.gov.ge/content.php?id=3927&lang=geo
meTodi: manipulativebi

manipulativebi fizikuri sagnebia, romelTa gamoyenebac SeiZleba swavlebis 
saSualebaT, raTa moswavle CavrToT mecnierebis praqtikulad SeswavlaSi. maTi 
gamoyeneba SeiZleba cnebebis wardgenis, gavarjiSebis da gaxsenebisTvis.

manipulativebi SeiZleba iyos Zalian martivi, rogoric aris, magaliTad, 
brinjis marcvali, asanTis Rerebi, plastelinisgan damzadebuli burTulebi, 
feradi furclebi, Zafebi an rTuli sistema (mag. mzis sistemis modeli). maTi 
SeZena SesaZlebelia rogorc maRaziaSi, aseve SesaZlebelia saxlidan motana. maTi 
damzadeba SeuZlia moswavles an maswavlebels.

manipulativebis gamoyeneba gansakuTrebulad mosaxerxebelia iseTi cnebebis 
wardgena Seswavlis dros:

● romelTa danaxva da TvaliT aRqma rTulia mikroskopulobis gamo;
● romelTac, gaaCniaT bevri etapi an safexuri;
● ramelTac, gaaCniaT moZravi nawilebi an komponentebi;
● romlebic abstraqtul ideebs warmoadgenen;
kvleva gviCvenebs, rom:
moswavleebi inovaciuri, gacnobierebuli, dinamikuri, kinesTetikuri 

an taqtiluri (SexebiTi) da swavlis stiliT ukeTesad iTviseben masalas, 
Tu CarTuli arian praqtikul davalebebSi, TamaSebsa da TanamSromlobiT 
swavlebaSi. manipulativebis gamoyenebis dros moswavleebi xalisoben, rac 
zrdis maT CarTulobas, motivaciasa da TviTdajerebas. zogadi kurikulumis 
xelmisawvdomobis erovnulma centrma kvlevaze dayrdnobiT daaskvna, rom 
„manipulativebis gamoyenebas tradiciul swavlebasTan SedarebiT metad 
pozitiuri zegavlena aqvs moswavlis miRwevebze“. es pozitiuri zegavlena exeba 
swavlebis yvela mimarTulebas da gansakuTrebiT sasargebloa maRali riskis, 
Seswavlis uunaro an enobrivad SezRuduli moswavleebisTvis. kvlevebi gviCvenebs, 
rom manipulativebis gamoyeneba moswavleebs Semdegi mimarTulebiT daexmareba 
(Heddens; Picciotto, 1998; Sebesta and Martin, 2004):
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● maTematikuri azrovnebis sityvierad gamoxatva;
● samecniero cnebebis da ideebis ganxilva;
● realuri situaciebis abstraqtul simboloebTan dakavSireba;
● erToblivi muSaoba;
● problemis gadawyvetis gzebis sapovnelad mravalferovani msjeloba;
● sxvadasxva meTodis gamoyenebiT problemis da gadawyvetilebis gamoxatva;
● prezentaciebis gakeTeba;
● sakuTar saswavlo gamocdilebaze kontrolis aReba;
● Tavad mofiqrebuli meTodebiT problemis gadawyvetis unarebSi 

Tavdajerebuloba.

strategia „identificireba da interpretireba“
moswavleebs SeiZleba SeeqmnaT sirTuleebi grafikebis, diagramebis 

da monacemTa cxrilebis damuSavebis dros. strategia „identificireba da 
interpretireba“ exmareba moswavles informaciis Tanmimdevrul danawevrebaSi.

1. identificireba
mocemul strategiaSi moswavleebi axdenen cvlilebebis, gansxvavebebis 

identificirebas.
maT mier SemCneul TiToeul movlenaze isini mianiSneben isriT „ras vxedavT? 

- da weren Sesabamis komentars. es aris martivi komentarebi, Tu ra dainaxes, ra 
SeamCnies moswavleebma, magaliTad, grafikze namati, an ricxvebis zrda cxrilSi. 
SeiZleba moicavdes informacias imis Sesaxeb, Tu ra aris gadazomili RerZebze.
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2. interpretireba
me vxedav maRal piks ivlissa da agvistoSi me vxedav aRmaval piks ianvridan 

agvistomde da daRmaval piks agvistodan dekembramde meore etapze moswavleebi 
axdenen sakuTari CaniSvnebis intrepretirebas da miaweren komentarebis saxiT 
„ras niSnavs es“.

mas Semdeg, rac moswavleebi daaweren komentarebs, sTxoveT maT, daasaTauron 
mocemuli grafiki, diagrama an cxrili. dasaTaureba aris mocemuli informaciis 
Sejameba da moswavleebs exmareba sakiTxis gageba/gaazrebaSi. am tipis aqtivobebis 
ganxorcieleba xels uwyobs moswavleebSi maRali donis saazrovno unarebis 
ganviTarebas.

me vxedav maRal piks ivlissa da agvistoSi. es niSnavs, rom yvelaze maRali 
temperatura bakurianSi fiqsirdeba ivlissa da agvistoSi me vxedav aRmaval piks 
ianvridan agvistomde da daRmaval piks agvistodan dekembramde.

es niSnavs, rom ianvridan agvistomde minimalur da maqsimalur temperatura 
izrdeba, xolo agvistodan temperatura iwyebs klebas dekembramde.

me vxedav maRal piks 
ivlissa da agvistoSi

me vxedav aRmaval piks 
ianvridan agvistomde 

da daRmaval piks 
agvistodan dekembramde

t
em

pe
r

at
u

r
a

ianv.	Teb.	 mart.	 apr.	 mais.	 ivn.	 ivl.	 agv.	 seqt.	 oqt.	 noemb.	 dek.

minimaluri da maqsimaluri temperaturis saSualo sezonuri 
maCveneblebi bakurianSi

–10°C

3°C

15°C

28°C

40°C
maqs. tem.

min. tem.
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gamokiTxva, rogorc ganmaviTarebeli Sefaseba 
arsi: gamokiTxva, rogorc meTodi maswavlebels aZlevs saSualebas, Seafasos 

sakuTai moswavleebis gageba/gaazrebis done konkretul sakiTxTan mimarTebiT. 
sxva sityvebiT, rom vTqvaT, maswavlebels SeuZlia gamoiyenos gamokiTxva, rogorc 
monacemebis Segrovebis faza ganmaviTarebeli SefasebisaTvis.

teqnika:
imisaTvis rom gamokiTxva gadaiqces ganmaviTarebel Sefasebad,  mniSvnelovania 

ramdenime principis dacva:
1. SekiTxvebi, romlebic faqtobrivi masalis aTvisebis Sefasebas emsaxureba, 

sasurvelia iyos struqturirebuli, daxuruli, winaswargawerili pasuxebiT. 
aseTi saxis SekiTxvebi saSualebas iZleva swrafad SevkriboT monacemebi yvela  
moswavlisgan an moswavleTa umetesobisagan.

kiTxvebi SeiZleba iyos:
● arCeviTpasuxiani, romlebSic distraqtorebad iqneba mocemuli 

gavrcelebuli Secdomebi;
● arCeviTpasuxiani, mravlobiTi swori pasuxiT;
● arCeviTpasuxiani, sadac yvela pasuxi met-naklebad swori iqneba, magram 

maT Soris erT-erTi − yvelaze zusti. Sesabamisad, moswavles mouwevs arCevanis 
gakeTeba detalebis gaTvaliswinebiT;

2. SekiTxvebi, romlebic emsaxureba gageba-gaazrebis Semowmebas, ufro metad 
Ria unda iyos da saWiroebdes moswavleebisgan mizezSedegobrivi kavSirebis 

me vxedav maRal piks ivlissa da agvistoSi
es niSnavs, rom yvelaze maRali 
temperatura bakurianSi fiqsirdeba 

ivlissa da agvistoSi

t
em

pe
r

at
u

r
a

ianv.	Teb.	 mart.	 apr.	 mais.	 ivn.	 ivl.	 agv.	 seqt.	 oqt.	 noemb.	 dek.

minimaluri da maqsimaluri temperaturis saSualo sezonuri 
maCveneblebi bakurianSi

–10°C

3°C

15°C

28°C

40°C
maqs. tem.

min. tem.

me vxedav aRmaval piks ianvridan 
agvistomde da daRmaval piks 
agvistodan dekembramde
es niSnavs, rom ianvridan agvistomde 
min. da maqs. temperatura izrdeba, 
xolo agvistodan temperatura iwyebs 
klebas dekembramde.



29

logikuri bmebis damyarebas, argumentebisa da magaliTebis dasaxelebas. Ria 
kiTxvebiT ganmaviTarebeli Sefaseba maswavleblisgan met kompetenciebs moiTxovs;

3. Tu Tqveni mizania moswavleTa mier konkretuli sakiTxis gageba/gaazrebis 
Sefaseba, ar daxarjoT moswavlis erT pasuxze bevri dro, anu ar gadaaqcioT Tqveni 
gamokiTxva farTo diskusiad.

4. ar daxarjoT dro moswavlesTan erTi-erTze, kiTxva-pasuxisaTvis, 

Tqven gWirdebaT monacemebis swrafad da SeZlebisdagvarad Segroveba kiTxva-
pasuxisTvis, yvela moswavlisgan. amitom gamoiyeneT gamosaZaxebeli Cxirebi da 
CarTeT kiTxva-pasuxSi mTeli klasi. daasmevineT kiTxvebi erTmaneTisTvis da 
SeafasebineT erTmaneTi Tavad moswavleebs. rogorc pasuxebis, aseve kiTxvebis 
siRrmiT Tqven SekrebT monacemebs sxvadasxva moswavlisgan;

5. gamoiyeneT kiTxva-pasuxis specialuri teqnikebi mTel klasze gasasvlelad, 
kerZod: moswavleebis mier swori pasuxis miTiTeba TiTebis raodenobis CvenebiT, 
a/b/g/d baraTebis an diax/ara - baraTebis miTiTebiT, cerebis poziciebis miTiTebiT 
da sxva, ar waaxalisoT klasSi gunduri pasuxebi, amiT Tqven ver gaigebT, romelma 
moswavlem ver gaiazra srulad;

6. winaswar moamzadeT kiTxvebi, Tu maTi saSualebiT gsurT monacemebis 
Sekreba da winaswar gansazRvreT adgili gakveTilze, romlis drosac CaatarebT 
gamokiTxvas ganmaviTarebeli Sefasebis mizniT. dauTmeT sakmarisi dro kiTxvebis 
momzadebas da miznad daisaxeT xarisxi da ara raodenoba; SekiTxvebis momzadebisas 
gaiTvaliswineT, rom minimumamde unda daiyvanoT araswori aRqmis an „gartymis“ 
SesaZlebloba moswavleebis mxridan.

magaliTad:
•	 ra gansxvavebaa egzoTermulsa da endoTermul reaqciebs Soris?
•	 rogor gamoiTvliT reaqciis siTbur efeqts amocanaSi N1 Termoqimiuri 

tolobis mixedviT? 
•	 romel tips miakuTvnebT reaqcias − egzoTermuls Tu endoTermuls?
•	  ra gziT SeiZleba gogirdis naerTebis (gogirdwyalbadi, natriumis 

sulfidi, gogird(IV)-isa da gogird(VI)-is oqsidebi) miReba?
•	 ra mizniT iyenebda gogirdis naerTebs (gogirdwyalbads, natriumis 

sulfids, gogird(IV)-is da gogird(VI)-is oqsidebi) mrewvelobasa da yofa-
cxovrebaSi?

•	 abinZurebs Tu ara gogirdis naerTebi (gogirdwyalbadi, natriumis sulfi-

di, gogird(IV)-isa da gogird(VI)-is oqsidebi) garemos? ramdenad racionalurad 
unda gamoviyenoT gogirdis naerTebi (gogirdwyalbadi, natriumis sulfidi, go-

gird(IV)-isa da gogird(VI)-is oqsidebi)? ratom? 

moswavleze orientirebuli swavlis meTodebi/strategiebi

sabunebismetyvelo sagnebSi konstruqtivistuli, moswavleze orientirebuli 

swavlebis mniSvnelovan iaraRs warmoadgens iseTi midgomebi, rogoricaa kvlevaze, 
problemaze da proeqtze dafuZnebuli swavleba. aRniSnuli strategiebi 

uzrunvelyofs moswavlis aqtiur rols swavlebis procesSi da aviTarebs maRal 

saazrovno unarebs. winamdebare naSromSi ganxiluli iqneba aqtiuri swavlebis 
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TiToeuli meTodis zogadi daxasiaTeba, maTi saerTo da ganmasxvavebeli 

Taviseburebebi.

1. sakvlev SekiTxvaze dafuZnebuli swavleba

sabunebismetyvelo sagnebSi swavlebis erT-erTi mniSvnelovani amocanaa 

moswavleebSi samecniero kvlevis unar-Cvevebis ganviTareba. amitom am sagnebis 

moswavleze orientirebuli swavleba, upirveles yovlisa, sakvlev SekiTxvaze 

dafuZnebul swavlebas gulisxmobs. es ukanaskneli mniSvnelovania imdenad, 
ramdenadac imeorebs realur mecnierul samuSaos da misi ZiriTadi principebi 
saswavlo konteqstSi gadaaqvs.

sakvlev SekiTxvaze dafuZnebuli swavlebis midgoma ganixileba ori 

mimarTulebiT:

1. moswavleebTan mimarTebaSi is aRwers, Tu ra unarebi uviTardebaT 
moswavleebs da ras swavloben isini, rodesac CarTulni arian kvlevis 
procesSi. am TvalsazrisiT, saqme gvaqvs moswavleebis mier kiTxvebis dasmasTan, 
dakvirvebebTan, gazomvebTan, eqsperimentis dagegmvasTan, mtkicebulebaze 

dafuZnebul logikur msjelobasTan, miRebuli Sedegebis gadmocemasTan. sakvlev 
SekiTxvaze dafuZnebuli swavlebis gziT moswavleebs SeuZliaT aiTvison rogorc 
samecniero kvlevis unar-Cvevebi, aseve Seiswavlon samecniero cnebebi da Teoriebi. 
daakavSiron Teoria praqtikasTan;

2. maswavlebelTan mimarTebaSi sakvlev SekiTxvaze dafuZnebuli swavleba 

ganixilavs strategiebsa da teqnikebs, romlebsac maswavleblebi iyeneben 

samecniero kvlevebSi moswavleebis CasarTavad da kvlevaze dafuZnebuli swavlebis 
procesis samarTavad. maswavlebelma maqsimalurad SesaZlebel doneze unda 
CarTos moswavleebi kvlevis procesSi, gamoiyenos amisaTvis yvela SesaZlebloba. 
faqtobrivad,  roca ki es SesaZlebelia, moswavleebis mier dasmulma kiTxvam da 
Sesaswavli sakiTxisadmi gamovlenilma interesma ubiZgos kvlevis procesisaken. 
yvelaze mniSvnelovania, rom maswavlebelma gaaqtiuros moswavleebis azrovnebis 
procesi maT mier kvlevis dagegmvis, ganxorcielebis, miRebuli Sedegebis Sefasebis 
gziT. maswavlebelma unda airCios kvlevis sxvadasxva variacia da gansazRvros 
moswavlis daxmarebis forma misi saWiroebis, gamocdilebis, winare codnis, aseve 

arsebuli resursebis xelmisawvdomobisa da drois gaTvaliswinebiT.

sakvlev SekiTxvaze dafuZnebuli swavlebis saSualebas iZleva samecniero 
meTodi, romelic gulisxmobs sakvlevi SekiTxvis dasmas da maTze pasuxis 
gacemas dakvirvebis, cdis, eqsperimentis meSveobiT. realurad, aRniSnuli 
meTodi warmoadgens sakvlev SekiTxvaze dafuZnebuli swavlebis safuZvelsa 
da mTavar iaraRs. arsebobs sxva saSualebebic, romlebic aRniSnuli midgomis 

gansaxorcieleblad gamoiyeneba, Tumca miuxedavad imisa, Tu romel maTgans 

SearCevs maswavlebeli, sakvlev SekiTxvaze dafuZnebul swavlebas aqvs xuTi 

ZiriTadi Tviseba, romelic gamoiyeneba yvela SemTxvevaSi:
1. moswavleebi iwyeben process sakvlevi kiTxvis dasmiT, romelze pasuxic 
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gacemul unda iqnas „mecnieruli“ gziT. sakvlevi kiTxvis unaris ganviTareba 
sxvadasxva gziT xdeba. ZiriTadad, maswavlebeli aZlevs moswavleebs SesaZleblobas, 
dasvan kiTxvebi - aRvivebs maT interess da iwvevs kiTxvis dasasmelad. magaliTad, 
aCvenebs moswavleebs raime movlenas, an rTavs maT obieqtis, nivTierebis an procesis 
Ria kvlevaSi, rasac aseve axlavs kiTxvebis dasma. SesaZlebelia sakvlevi kiTxvebis 
gamokveTa da SerCeva diskusiis procesSi, rodesac ganixileba raime movlena, 
cneba, procesi. sxva SemTxvevaSi, maswavlebeli Tavad awvdis kiTxvebs moswavleebs, 
an sTavazobs airCion SemoTavazebulidan romelime. Tumca yvela SemTxvevaSi, 
swavlebis nebismier safexurze, moswavles unda SeeZlos kiTxvaze pasuxi miiRos 
monacemebis Segrovebisa da gaanalizebis gziT. SesaZlebelia maswavlebelma 
modificireba gaukeTos moswavlis kiTxvas da daexmaros mis CamoayalibebaSi, raTa 

moswavlem SeZlos masze pasuxis gacema arsebuli resursebis gamoyenebiT.
mniSvnelovania isic, rom sakvlevi kiTxva arsebiTad ar gacdes saswavlo 

programis Sinaarss;
2. moswavleebi pasuxis gacemisas eyrdnobian mtkicebulebebs. sakvlev 

kiTxvaze pasuxs moswavleebi scemen konkretul mtkicebulebebze dafuZnebiT. 
mtkicebuleba SeiZleba gamomdinareobdes kvlevis Sedegebidan, dakvirvebis/
eqsperimentis Sedegad miRebuli monacemebidan; maswavleblis mier Catarebuli 
sademonstracio cdebidan. aseve, mtkicebuleba SeiZleba gamomdinareobdes 
wignebSi an eleqtronuli masalebSi amokiTxuli da gaanalizebuli informaciidan;

3. moswavleebi ayalibeben „mecnierul axsnas“ sakvlev kiTxvaze pasuxis 
gasacemad,risTvisac eyrdnobian Segrovebul mtkicebulebebs. mecnieruli axsna 
warmoadgens kvlevis Sedegebis interpretacias miRebuli mtkicebulebebisa da 
arsebuli samecniero Teoriebis gamoyenebiT. is ganmartavs kvlevaSi miRebul 
Sedegebs, xsnis maT mizezebs da amyarebs kavSirs maT Soris.

mecnieruli axsna eyrdnoba mtkicebulebebsa da logikur argumentebs. zogierT 

SemTxvevaSi is SesaZloa gacdes moswavleebis mimdinare codnas da warmoSvas axali 

ideebi/kiTxvebi, romlebic Semdgomi Seswavlis sagani gaxdeba;
4. moswavleebi afaseben sakuTar axsnas. moswavleebi ganixilaven Semdeg 

kiTxvebs: SeiZleba Tu ara arsebobdes sxva axsna gamokvleuli movlenis/obieqtis 
Sesaxeb? sakmarisi da sandoa arsebuli mtkicebulebebi? xom ar aris raime xarvezi 
mocemuli mtkicebulebebis safuZvelzewarmodgenil msjelobaSi?

5. moswavleebi gadmoscemen da asabuTeben TavianT SemoTavazebul axsnas. 
moswavleebi auditorias uziareben kvlevis Sedegebs. mecnieruli axsnis gaziarebam 

SeiZleba warmoSvas garkveuli kiTxvebi da gamoiwvios diskusia moswavlis mier 

SeTavazebuli msjelobis marTebulobis Sesaxeb, eqsperimentidan miRebul   

mtkicebulebebsa da Sesabamis axsnas Soris kavSiris Sesaxeb.
ar aris aucilebeli, rom mecnieruli kvlevis es xuTive Tviseba swavlebis 

procesSi zustad mocemuli TanmimdevrobiT iqnes gamoyenebuli. SesaZloa, 
zogierTi maTgani ganmeordes ramdenjerme, rodesac magaliTad, moswavle 
swavlobs gansazRvrul sakiTxs an koncefcias. ubralod, es elementebi saSualebas 
gvaZlevs, warvmarToT „samecniero“ saqmianoba saswavlo procesSi da gamoviyenoT 



32

isini nebismieri SesaZleblobisas. Tu gakveTilSi warmodgenilia yvela Tviseba, 
maSin is ganixileba, rogorc sruli kvleva. misaRebia nawilobrivi kvlevac, radgan 
moswavleebi am SemTxvevaSic Rebuloben mniSvnelovan gamocdilebas romelime 
Tvisebis Sesaxeb.

swavlebis procesSi SesaZlebelia, maswavleblisa da moswavlis rolebi 

erTmaneTSi gaicvalos: zogi kvleva metad fokusirebulia moswavleze, anu Ria 

formisaa. zogierTSi − piriqiT, kvlevis warmarTvaSi mTavar rols TamaSobs 

maswavlebeli. yvela es variacia dasaSvebia arsebuli gamowvevebisa da saWiroebebis 

gaTvaliswinebiT.
mniSvnelovania imis codna, rom yovel gakveTilze aRniSnuli Tvisebebze 

muSaoba ar aris aucilebeli, Tumca gasaTvaliswinebelia, rom TiToeuli Tviseba 

mravaljer unda iyos warmodgenili sruli kursis manZilze.

2. problemaze dafuZnebuli swavleba

problemaze dafuZnebuli swavleba gulisxmobs avTenturi, realuri 
problemebis gadawyvetaze dafuZnebul swavlebas. amitom Cven unda gavixsenoT, ra 
aris TavisTavad problema da ra tipis problemebia cnobili.

problemebis klasifikacia SesaZlebelia or sxvadasxva tipad - cudad 
gansazRvruli da kargad gansazRvruli problemebi. cudad gansazRvrulia 
is problemebi, romelTa SemTxvevaSic problemis arsi, misi gadaWris Sedegad 
misaRebi Sedegi an gadawyvetis savaraudo gzebi ar aris gamokveTili; an problemis 
gadawyveta aucileblad mosalodneli ar aris. kargad gansazRvrul problemebs 
gamokveTili aqvT misaRwevi mizani an sasurveli Sedegi romelic unda dadges. 
gamokveTilia, agreTve, problemis gadaWris savaraudo gzebic, problemis 
gadawyveta realurad mosalodnelia.

problemebis gadawyvetis SesaZlebloba damokidebulia problemis gaazrebis 

unarze – Tu ra aris problemis arsi, ra mizans unda mivaRwioT problemis 
gadaWrisSedegad, ra gzebi unda gamoviyenoT mis gadasaWrelad. am tipis 
swavlisaTvis saWiroa kritikuli da SemoqmedebiTi azrovnebis gamoyeneba.

kritikuli azrovneba gulisxmobs axsnas, logikur dasabuTebas, Sedareba-

Sepirispirebas, kanonzomierebis dadgenas, paralelebis gavlebas, kavSirebis 

kritikuli 
azrovneba

SemoqmedebiTi
azrovneba

problemis 
gadaWra+ + =

• analizi
• Sedareba
• mTelis nawilebad    	              	

       daSla
• nawilebidan mTelis             	

       awyoba
•kategoriebad dayofa   	

       Tanmimdevrulad

• warmosaxva

• gamogoneba

• Semoqmedeba

• dagegmva

•cvlileba

• gaumjobeseba
• Seqmna
• ganaxleba
• aRmoCena
•daxvewa
• gaerTianeba
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moZebnas. SemoqmedebiTi azrovneba ki gulisxmobs warmosaxviT azrovnebas, 
varaudis/hipoTezebis formulirebas, axlis gamogonebas. kritikuli da 

SemoqmedebiTi azrovnebis erTianoba yovelTvis saWiroa problemis gadasawyvetad, 
radgan problemidan Tavis daRweva ar SeiZleba imave, Zvelebur azrovnebaze 

dayrdnobiT, ramac SesaZloa gamoiwvia problema.
problemaze dafuZnebuli swavlebis arsi imaSi mdgomareobs, rom pedagogma 

moswavleebs daanaxos sakiTxi/problema, romelic sxvadasxva midgomiTa da gziT 

SeiZleba gadaiWras, romelic saWiroebs Ziebas, alternativebis daSvebas da maTgan 

optimaluris SerCevas.

rodesac maswavlebeli problemaze orientirebul gakveTils gegmavs, erT-
erTi, rac man unda gaiTvaliswinos, aris Semdegi: problemis gadasaWrelad 
moswavles ar unda hqondes nacnobi strategia (is codna da unar-Cvevebi), romelsac 
is pirdapir gamoiyenebs. mxolod am SemTxvevaSi CaiTvleba dayenebuli sakiTxi 
an situacia  roblemurad. Tumca, ra Tqma unda, es ar niSnavs, rom problemis 
Sinaarsi ar unda iTvaliswinebdes moswavlis mier skolaSi an realur cxovrebaSi 
miRebul gamocdilebas, an asakiT ganpirobebul kognitur SesaZleblobebs. 
problemaze orientirebuli swavlebis idea iseve, rogorc yvela sxva danarCeni 
tipis gakveTilisa, unda gamomdinareobdes erovnuli saswavlo gegmis sagnobrivi 

standartidan. problemis gadaWris procesebs aRweren ciklis an Tanmimdevrobis 
saSualebiT, romlis erT-erT farTod gavrcelebul variants qvemoT gTavazobT.

sqemis mixedviT problemur amocanaze muSaobis procesSi moswavle problemis 
gadaWris Semdeg etapebs gaivlis:

1. problemis dasma/gansazRvra – moswavleebis mier problemis gaazreba da 

problemis formulireba. moswavleebi ecnobian davalebis Sinaarss da masze 

dayrdnobiT ganmartaven problemis arss, axdenen problemis formulirebas.
erT-ori winadadebiT moswavlem unda SeZlos imis aRwera, Tu ris gadawyvetas, 

raze pasuxis gacemas, ris aRmoCenas Tu micemas iTxovs davaleba. problemis 

formulireba SeiZleba saWiroebdes gadaxedvas, Tu warmodgenili situaciis 

Sesaxeb axali informacia gaxdeba cnobili;
2. problemis analizi – problemis danawevreba da nawilebis prioritetebad 

dalageba. moswavleebi yofen problemas Semadgenel nawilebad – erTmaneTTan 

dakavSirebul qveproblemebad da alageben am nawilebs prioritetebis mixedviT: 
gamoyofen ZiriTadsa da meorexarisxovans, pirvel rigSi da momdevno etapebze 

gadasaWrel amocanebs;

1. problemis 
gansazRvra/for-
mulireba

2. problemis 
analizi

3. saWiro 
informaciis 
mobilizeba

4. alternatiuli 
gzebis Zieba

5. gadaWris op-
timaluri gzis 
SerCeva

6. problemis 
gadaWris demon-
strireba
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3. saWiro informaciis mobilizeba − problemis Sesaxeb arsebuli informaciisa 
da resursebis moZieba, organizeba. moswavleebi moiZieben da SearCeven Sesabamis 

informacias problemebis gadawyvetis mizniT. isini CamoTvlian an Camoweren, 
ra aris cnobili mocemuli problemis garSemo; calke Camoweren im kiTxvebis 
an sakiTxebis sias, romelze pasuxebic maT jer ar ician, magram aucileblad 

sWirdebaT problemis gadasWrelad, anu kidev „risi codnaa saWiro?“. es kiTxvebi 
moiTxovs meti informaciis moZiebas, kvlevas, romelic SeiZleba ganxorcieldes 
onlainformiT, biblioTekaSi, an sadme sxvagan, klasgareSe situaciaSi;

4. alternatiuli gzebis Zieba – problemis gadaWris sxvadasxva gzebis Sesaxeb 

msjeloba – moswavleebi Tavisuflad, yovelgvari kritikis gareSe gamoTqvamen 

ideebs, maT Soris, mocemul problemasTan dakavSirebul originalur, moulodnel 
da arastereotipul ideebsac: Camoweren, Tu ra aris saWiro problemis 
gadasaWrelad, moqmedebebs, saWiro RonisZiebebs (magaliTad, eqspertebis 
gamokiTxva, onlainmonacemebis mopoveba, laboratoriaSi viziti da sxv.), 
gamoTqvamen hipoTezebs;

5. gadaWris optimaluri gzis SerCeva − problemis gadaWris ganxiluli gzebidan 

erT-erTis SerCeva gamosacdelad. moswavleebi afaseben problemis gadaWris 

sxvadasxva gzebs sxvadasxva perspeqtividan. isini gansazRvraven problemis 

gadaWris TiToeul strategiasTan dakavSirebul riskebs, SearCeven ufro realur 
da misaReb strategias/gzas, asabuTeben sakuTar arCevans;

6. problemis gadaWris demonstrireba − SerCeuli gzis gamoyenebiT problemis 

gadaWris Cveneba an problemis gadaWris Sesaxeb gamotanili daskvnis warmodgena. 
moswavleebi gamocdian problemis gadaWris SerCeul strategias/gzas (saWiroebis 
SemTxvevaSi daubrundebian Sesabamis etaps da iqidan xelaxla iwyeben problemis 
gadaWris ciklis gavlas), moamzadeben angariSs da moaxdenen problemis gadaWris 
demonstrirebas, an warmoadgenen daskvnas problemis gadaWris Sesaxeb.

problemaze dafuZnebuli swavlebis tipis gakveTilebis Catarebas didi 

mniSvneloba aqvs, radgan problemaze dafuZnebuli swavleba:
 • gansakuTrebiT zrdis moswavlis motivacias. moswavle CarTulia aqtiur 

swavlaSi, muSaobs realuri, xSirad cxovrebiseuli problemebis gadaWraze, 
ris Sedegadac swavla misTvis xdeba ufro saintereso da saxaliso; zrdis mis 

pasuxismgeblobas swavlisadmi;
• moswavleebSi aviTarebs kritikul azrovnebas. problemis gadaWraze fiqris 

dros moswavle kritikulad afasebs, Tu ra icis, ra unar-Cvevebi aqvs da ra sWirdeba 
problemis gadasaWrelad, amyarebs mimarTebas ramdenime cnebas Soris, gamoaqvs 
daskvnebi da a.S.

• aviTarebs SemoqmedebiT azrovnebas. problemis gadaWraze muSaobis dros 

moswavles SeiZleba mouxdes problemis gadaWris sxvadasxva SesaZleblobis (gzis) 
mofiqreba, problemis gadaWris ramdenime pasuxis povna an axali (originaluri) 
gzis Zieba da a.S.

• problemaze dafuZnebuli swavleba orientirebulia moswavleebSi 
pirobiseuli, anu funqciuri codnis SeZenaze.
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3. proeqtze dafuZnebuli swavleba

proeqtze dafuZnebuli swavleba dRes gansakuTrebiT aqtualuria. termini 

,,saswavlo proeqti“ xSirad gvxvdeba erovnul saswavlo gegmasa da pedagogiur 

literaturaSi. sul ufro meti mkvlevari da praqtikosi pedagogi Tanxmdeba imaze, 
rom saswavlo proeqti interaqtiuli swavlebis erT-erTi Zalze efeqturi da 

mravalfunqciuri meTodia, romelic moswavleTa aqtiur CarTulobas, sxvadasxva 

tipis aqtivobebis ganxorcielebasa da efeqtur TanamSromlobas gulisxmobs. 
proeqtis meTodiT swavla SeiZleba ganvmartoT, rogorc garkveuli mizniT 
ganxorcielebuli saklaso an gundur aqtivobaTa erToblioba – konkretuli 
problemis gadaWris an iniciativis ganxorcielebisken mimarTuli mravalmxrivi 
samuSao, romelic uzrunvelyofs moswavleTa kvleviTi, SemoqmedebiTi, codnis 
transferis, TanamSromlobisa da komunikaciuri unar-Cvevebis ganviTarebas.

amgvari swavlisas moswavleebi damoukideblad moiZieben da iTviseben 
axal codnas, xolo maswavleblis roli ZiriTadad daiyvaneba xelSemwyobis 
(fasilitatoris) funqciaze.

 proeqtze muSaoba moicavs Semdeg etapebs:

1. proeqtis amosavali sakiTxis/problemis identificireba da analizi;
2. saWiro informaciis Segroveba da analizi;
3. proeqtis dagegmva da Sesabamis formatSi gawera. proeqtis Sefasebis sqemis 

Seqmna;
4. proeqtis aqtivobebis ganxorcieleba;
5. proeqtis saboloo produqtis wardgena;
6. proeqtis Sefaseba.
moswavleze orientirebuli swavlebis zemoT ganxiluli samive midgoma (sakvlevi 

SekiTxva − problema − proeqtze dafuZnebuli swavleba) axloa erTmaneTTan da 

mravali Sexebis wertili gaaCnia. TiToeuli maTganis SemTxvevaSi SesaZlebelia 

realuri, cxovrebiseuli sakiTxis Seswavla, gamokvleva da gadaWra. TiToeuli 

maTgani efuZneba sagnobriv standarts da uzrunvelyofs maRalsaazrovno, 
komunikaciuri, Tu damoukideblad muSaobis unarebis ganviTarebas, samive midgoma 

zrdis moswavleTa motivacias da pasuxismgeblobas sakuTari saqmianobis mimarT. 
miuxedavad amisa, saxezea mniSvnelovani gansxvavebebic, romlebic vlindeba 

TiToeuli midgomis farglebSi misaRwev saswavlo miznebSi da saboloo SedegebSi 

(ix. cxrili 1), agreTve TiToeuli midgomis farglebSi Sesasrulebeli samuSaos 

TanmimdevrobaSi (ix. cxrili 2).
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cxrili 1
gansxvaveba

saswavlo

procesSi

sakvlev 
SekiTxvaze

dafuZnebuli

swavleba

problemaze

dafuZnebuli swavleba

proeqtze

dafuZnebuli

swavleba

ZiriTadi

saswavlo

mizani

kvleviTi 
unarCvevebis 
ganviTareba

da samecniero

cnebebis, 
Teoriebis

bunebrivad

dakavSireba

saswavlo 
procesTan

SemoqmedebiTi,

kritikuli da

analitikuri

azrovnebis

ganviTareba:sxvadasxva

alternatiuli

SesaZleblobebis

Sedareba,

optimaluri

variantis SerCeva,

konkretuli

gadawyvetilebis

miReba

realuri

cxovrebiseuli

gamocdilebis

miReba, mewarmeobis

unarebis,

socialuri, ICT da

metakognituri

unarebis

ganviTareba

saboloo

Sedegi

pasuxi sakvlev

kiTxvaze

problemis gadaWris

konkretuli

gza/gadaWrili

problema

proeqtis farglebSi

Seqmnili raime

produqti
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cxrili 2
moswavleze

orientirebu

li swavlebis

midgomebi

etapebi

sakvlev

SekiTxvaze

dafuZnebuli

swavleba

sakvlevi

kiTxvis

dasma

saWiro

informaci

s moZieba

hipoTezis

Camoyalibeba

eqsperiment

is dagegmva

da Catareba

monacemebis

analizi da

daskvnis

gakeTeba

Sedegebis

gaziareba

problemaze

dafuZnebuli

swavleba

problemis

dasma/gansa

zRvra

problemis

analizi -

danawileba

da

prioritet

ebad

dalageba

arsebuli

codnis

gansazRvra,

sxva saWiro

codnis

dadgena

gadaWris

gzebis

Zieba da

sxvadasxva

variantebis

SerCeva

problemis

gadaWris

yvelaze

optimaluri 
gzis

SerCeva

SerCeuli

gzis

gamocda,

problemis

gadaWris

demonstri

reba

proeqtze

dafuZnebuli

swavleba

problemis

analizi/

identific

ireba

problemis

Sesaxeb

saWiro

informacias 
Segroveba

da analizi

proeqtis

dagegmva da

Sesaferis

formatSi

gawera. misi

Sefasebis

sqemis

Seqmna

proeqtis

aqtivobebis

ganxorciel

eba

proeqtis

saboloo

produqtis

wardgena

proeqtis

Sefaseba

miuxedavad maT Soris arsebuli gansxvavebisa, yvela zemoT ganxiluli midgoma 

(sakvlevi SekiTxva − problema − da proeqtze dafuZnebuli swavleba) moswavleze 
orientirebuli swavlebis efeqtiani saSualeba, radgan uzrunvelyofs saswavlo 
procesSi moswavlis aqtiur rols, aviTarebs maRal saazrovno da samecniero/ 
kvleviT unarebs.

magaliTad:
qimiaSi, individualur kvleviT samuSaoSi `wyali, romelsac Cven vsvamT», 

tardeba kvlevebis seria, romelic miznad isaxavs wylis gawmendis gzebis Seswavlas.
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proeqtze muSaobisas moswavle Seiswavlis literaturas am Temaze, arkvevs 
wylis gawmendis sxvadasxva gzebsa da atarebs eqsperiments, romelSic daadgina 
wylis gawmendis ganxiluli meTodidan romeli iyo yvelaze efeqturi.

skolis me-11 klasis moswavlem proeqtis farglebSi − „wyali, romelsac Cven 
vsvamT“ − Caatara praqtikuli kvleva wylis gawmendis saukeTeso xerxis dasadgenad. 
es namuSevari aqtualuria, vinaidan uxarisxo sasmeli wylis bevri daavadebaa 
dakavSirebuli. samwuxarod, Cvens planetaze sul ufro da ufro naklebad 
rCeba bunebrivi wyaroebi vargisi sasmeli wyliT. amitom saxlis pirobebSi wylis 
gawmenda Zalian sasargebloa.

sarCevi

Sesavali

1. rogor moqmedebs wylis Semadgenloba adamianis organizmze;

2. wylis gawmendis gzebi;

3. praqtikuli nawili;

3.1. kvlevis Tema: „saukeTeso saSualeba saxlis pirobebSi wylis gasawmendad“.
daskvna

literatura

Sesavali

aqtualoba: wyali yvela organizmis ganuyofeli nawilia. misi xarisxi udavod 
moqmedebs adamianis janmrTelobaze. uamravi daavadeba dakavSirebulia uxarisxo 
sasmeli wylis gamoyenebasTan. samwuxarod, Cvens planetaze sul ufro da ufro 
naklebad rCeba bunebrivi wyaroebi vargisi sasmeli wyliT.

es Tema udavod aqtualuria, radgan adamianebma unda icodnen, rogor 
moqmedebs wyali maT sxeulze, ra saxis wyali moqmedebs masze uaryofiTad.

hipoTeza: wylis optimaluri gawmenda SesaZlebelia saxlis pirobebSi.
mizani: gaarkvieT, ra aris saukeTeso gza saxlis pirobebSi wylis gasawmendad.
mizani: wylis gawmendis yvelaze efeqturi gzebis identificireba.
rogor moqmedebs wylis Semadgenloba adamianis sxeulze?
wyali yvela cocxali arsebis erT-erTi ZiriTadi elementia. adamiani 

yoveldRiurad moixmars wyals Tavisi moTxovnilebebis dasakmayofileblad. 
wylis mudmivi gamoyenebis gamo misi dabinZureba safrTxes uqmnis adamianis 
janmrTelobas. dabinZurebuli wyali iwvevs uamrav daavadebas, rac iwvevs 
adamianis cxovelqmedebis xangrZlivobis Semcirebas.

wylis yvela saxis dabinZureba aisaxeba adamianis janmrTelobaze: biologiuri, 
qimiuri, radioaqtiuri. biologiuri dabinZureba moicavs adamianisa da cxovelis 
sicocxlis produqtebs, aseve baqteriebsa da virusebs.

qimiuri dabinZureba aris wylis bunebrivi qimiuri Tvisebebis cvlileba 
mavne araorganuli minarevebis (mineraluri marilebi, mJavebi, tuteebi, Tixis 
nawilakebi) da organuli bunebis (zeTi da navTobproduqtebi, organuli narCenebi, 
pesticidebi) Semcvelobis gazrdis gamo. wylis radioaqtiuri dabinZurebis 
pirobebSi igulisxmeba misi gajereba Sesabamisi nivTierebebiT da qimiuri 
elementebiT, romlebic asxiveben radiacias.
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sasmeli wylis sisufTavisa da usafrTxoebis sakiTxebi ganixileba rogorc 
mosaxleobaSi, aseve sakanonmdeblo doneze. wylis xarisxi regulirdeba yvelanairi 
wesiTa da regulaciebiT, romlebic miuTiTeben, romeli wyalia adamianisTvis 
usafrTxo epidemiologiuri da radiaciuli TvalsazrisiT, romelsac unda 
hqondes qimiuri Semadgenloba, gemo da suni.

sasmeli wylis xarisxobrivi Semadgenlobis ZiriTadi moTxovnebi:

1. ganzogadebuli maCveneblebi;

1.1. wyalbadis maCvenebeli 6-9 pH;
1.2. saerTo mineralizacia 1000 mg/l;
1.3. saerTo sixiste 7.0 mg-ekv/l;
1.4. Jangvidoba permanganati 5.0 mg/l;
2. araorganuli nivTierebebi;
2.1. amoniumi 2 mg/l;
2.2. rkina 0.3 mg/l;
2.3. manganumi 0.1 mg/l;
2.4. nitratebi 45 mg/l;
2.5. nitritebi 3.0 mg/l;
2.6. wyalbadis sulfidi 0.003 mg/l;
2.7. sulfatebi 500 mg/l;
3. fTorebi;
3.1. -I da II 1.5 mg/l;
3.2. – III 1.2 mg/l;
3.3. qloridebi 350 mg/l.
wylis pH mniSvneloba aris wylis xarisxis erT-erTi yvelaze mniSvnelovani 

indikatori wylis stabilurobis, misi masStaburi da koroziuli Tvisebebis 
dasadgenad da bunebriv wylebSi momxdari qimiuri da biologiuri procesebis 
prognozirebisTvis.

mravali organizmis ganviTareba da sasicocxlo aqtivoba, wylis agresiuli 
moqmedeba liTonebze da betonze damokidebulia pH-is mniSvnelobaze. wylis 
pH mniSvneloba aseve gavlenas axdens biogenuri elementebis sxvadasxva formis 
transformaciis procesebze, cvlis damabinZureblebis toqsikurobas.

sasmeli wylis Semadgenlobisa da Tvisebebis moTxovnebis Sesabamisad, pH-
is mniSvneloba ar unda scdebodes 6.0-9.0 diapazons. pH-is donis kontroli 
gansakuTrebiT mniSvnelovania wylis damuSavebis yvela etapze, radgan misma 
„gaSvebam“ ama Tu im mimarTulebiT SeiZleba ara mxolod mniSvnelovnad 
imoqmedos wylis sunze, gemosa da garegnobaze, aramed imoqmedos wylis gamwmendi 
RonisZiebebis efeqturobaze.

dabali pH-is dros wyali Zlier koroziulia, xolo maRal doneze (pH>11) 
iZens damaxasiaTebel sapnianobas, usiamovno suns da iwvevs Tvalebisa da kanis 
gaRizianebas.

mineralizacia aris wylis qimiur analizSi napovni yvela mineraluri 
nivTierebis mTliani Semcveloba. bunebrivi wylebis mineralizacia, romelic 
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gansazRvravs maT eleqtrul gamtarobas, mravalferovania. mdinareebis umetesobas 
mineralizacia aqvs ramdenime aTeuli miligramidan litrze ramdenime aseulamde.

miwisqveSa wylebisa da marilis tbebis mineralizacia meryeobs 40-50 mg/l-
dan asobiT g/kg-mde (simkvrive am SemTxvevaSi ukve mniSvnelovnad gansxvavdeba 
erTianobisgan). atmosferuli naleqebis specifikuri eleqtrogamtaroba 
mineralizaciiT 3-dan 60 mg/l-mde 10-120 μS/sm-ia.

mtknari wylis limiti – 1 g/l - dawesda imis gamo, rom am mniSvnelobaze meti 
mineralizaciis SemTxvevaSi wylis gemo usiamovno − mariliani an mware-mariliania.

zRvari – zRvari mlaSe da marilian wylebs Soris – miRebul iqna imis safuZvelze, 
rom mineralizaciisas, daaxloebiT, 25 g/l wylis gayinvis wertili da zRvis wylis 
umaRlesi simkvrivis temperatura emTxveva. 

marilian wylebsa da marilwyals Soris 50 g/l zRvari ganpirobebulia imiT, 
rom marilianoba ar aRemateba am mniSvnelobas zRvebSi; aseTi marilianoba 
damaxasiaTebelia mxolod mariliani tbebisa da zogierTi miwisqveSa wylebisTvis;

wylis sixiste ganisazRvreba wyalSi kalciumis, magniumis, stronciumis, 
bariumis, rkinis, manganumis ionebis arsebobiT. magram kalciumis da magniumis 
ionebis mTliani Semcveloba bunebriv wylebSi Seudareblad aRemateba yvela sxva 
CamoTvlili ionebis Semcvelobas – da maT jams. amrigad, simtkice gagebulia, 
rogorc kalciumis da magniumis ionebis raodenobis jami – mTliani sixiste, 
romelic Sedgeba karbonatis (droebiTi, aRmofxvrili duRilis Sedegad) da 
arakarbonatuli (mudmivi) sixistis mniSvnelobebisgan.

pirveli gamowveulia wyalSi kalciumis da magniumis bikarbonatebis arsebobiT, 
meore – am liTonebis sulfatebis, qloridebis, silikatebis, nitratebisa da 
fosfatebis arsebobiT. Tumca, Tu wylis sixiste 9 mmol/l-ze metia, mxedvelobaSi 
unda iqnas miRebuli stronciumis da sxva tutemiwis metalebis Semcveloba wyalSi.

500-ze meti terminiT, ISO 6107-1-8: 1996 gansazRvravs simtkices, rogorc 
wylis sapnis qafis unars. sasmel wyalSi kalciumis da magniumis Semcvelobas 
mniSvnelovani roli eniWeba adamianis janmrTelobis kuTxiT. organizmSi 
kalciumis deficiti uaryofiTad moqmedebs gulis kunTis funqciaze da garkveuli 
fermentebis aqtivobaze. xolo sisxlSi kalciumis nakleboba iwvevs nervuli 
sistemis agznebadobis daqveiTebas da, Sedegad, krunCxvebis warmoqmnas. kalciumi 
aucilebelia Zvlovani qsovilis, maT Soris, kbilebis formirebisTvis. magniumis 
marilebi aseve aucilebelia adamianisTvis, radgan isini mravali sasicocxlo 
fermentis nawilia. magniumis deficiti iwvevs gulis koronarul daavadebas; 
meores mxriv, magniumis gazrdili Semcveloba damTrgunvel gavlenas axdens 
nervul sistemaze, gavlenas axdens nervul daboloebebze.

bunebriv pirobebSi, kalciumis da magniumis ionebi, romlebic sixistes 
gansazRvravs, wyalSi xvdebian naxSirorJangis karbonatul mineralebTan 
urTierTqmedebis, qanebis daSlisa da qimiuri amindis sxva procesebis Sedegad. am 
ionebis wyaroa agreTve niadagSi mimdinare mikrobiologiuri procesebi.

Cveulebriv, Warbobs kalciumis ionebis gamo sixiste (70%-mde); Tumca, 
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zogierT SemTxvevaSi, magniumis sixistem SeiZleba miaRwios 50-60%. zRvis wylisa 
da okeaneebis sixiste gacilebiT maRalia (aTobiT mmol/l). zedapiruli wylebis 
sixiste eqvemdebareba SesamCnev sezonur ryevebs, romelic umaRles mniSvnelobas 
aRwevs zamTris bolos da yvelaze dabals ki − wyaldidobis periodSi;

amoniumis kationebi aris cxoveluri da mcenareuli warmoSobis cilebis 
mikrobiologiuri daSlis produqti. am gziT warmoqmnili amoniumi kvlav 
monawileobs cilis sinTezis procesSi. am mizeziT, amoniumi da misi naerTebi mcire 
koncentraciiT Cveulebriv gvxvdeba bunebrivi wylis obieqtebSi.

amoniumis naerTebi didi raodenobiT aris mineraluri da organuli sasuqebis 
nawili, garda amisa, amoniumis naerTebi mniSvnelovani raodenobiT gvxvdeba 
kanalizaciaSi (fekaliebSi). am mizezebis gamo, zedapirul wylebSi amoniumis 
azotis momatebuli done Cveulebriv sayofacxovrebo fekaluri dabinZurebis 
niSania.

rezervuarebis wyalSi amiakisa da amoniumis ionebis MPC aris 2,6 mg/l. SanPin 
2.1.45.1074-01-is mixedviT, amoniumis MPC sasmel wyalSi aris 2.0 mg/l. janmo-s 
Tanaxmad, amoniumis Semcveloba ar unda aRematebodes 0.5 mg/l. amoniumis maRali 
Semcvelobis wylis mudmivi miReba, qronikul acidozs (sxeulis mJava-tutovani 
balansis cvlileba mJavianobis matebisken) da qsovilebSi cvlilebebs iwvevs.

vinaidan wyalSi rkinis naerTebi SeiZleba sxvadasxva formiT arsebobdes, 
zusti Sedegebis miReba SesaZlebelia mxolod mTliani rkinis yvela formiT, 
egreT wodebuli „mTliani rkinis“ gansazRvriT. Tumca zogjer saWiro xdeba rkinis 
gansazRvra misi calkeuli formebiT.

rkinis baqteriebi TiTqmis yvelgan gvxvdeba. maT „savizito baraTad“ SeiZleba 
CaiTvalos wylis milsadenze daJanguli lorwo;

zedapirul wylebSi rkinis ZiriTad formas warmoadgens samvalentiani 
rkinis ionebis rTuli naerTebi gaxsnili araorganuli da organuli naerTebiT, 
ZiriTadad huminis mJavebis marilebiT – humatebiT. Waobis wylebSi, sadac bevri 
humusuri nivTierebaa, yovelTvis bevri rkinaa. pH = 8.0-ze, rkinis ZiriTadi forma 
wyalSi aris rkinis hidroqsidi Fe (OH)3, romelic SeCerebul koloidSia;

nitratebi azotmJavis marilebia, wyalSi nitratebis gazrdili Semcveloba 
SeiZleba gaxdes wylis dabinZurebis maCvenebeli iyos, romelic gamowveulia 
fekaluri an qimiuri dabinZurebis gavrcelebiT (sasoflo-sameurneo, samrewvelo). 
SanPin 2.1.4.1074-01-is mixedviT, sasmeli wylisTvis MPC nitratebisTvis aris 45 
mg/l.

wylis dalevam da nitratebiT mdidari sakvebis miRebam SeiZleba gamoiwvios 
daavadeba, gansakuTrebiT CvilebSi (e.w. metemoglobinemia), magram aseve gul-
sisxlZarRvTa daavadebebiT daavadebul adamianebSi.janmo-s rekomendaciebis 
mixedviT, dasaSvebi dRiuri aris 5 mg/kg sxeulis masaze. am SemTxvevaSi 
gansakuTrebiT saSiSia miwisqveSa wylebi da misgan nakvebi WaburRilebi, radgan Ria 
wylis obieqtebSi nitratebs nawilobriv moixmars wylis mcenareebi. amavdroulad, 
mcenareebi ar aris iseTi mgrZnobiare wyalSi azotis Semcvelobis gazrdis mimarT, 
rogorc fosfori.
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wyalTan dakavSirebuli daavadebebi Zalian bevria. yvela maTgani SeiZleba 
daiyos ramdenime ZiriTad jgufad. upirveles yovlisa, es aris baqteriuli xasiaTis 
nawlavuri infeqciebi, romlebic moicavs qoleras, tifur cxelebas, paratifoid 
A da B, dizenterias, sxvadasxva enterits da enterokolits. am daavadebebs, 
iwvevs wylis araorganizebuli moxmareba, wylis arasakmarisi raodenoba, garemos 
obieqtebSi infeqciuri principis gavrcelebisa da gadarCenis Sesabamisi bunebrivi 
pirobebi, teqnikuri darRvevebi wyalmimRebebSi, wylis gamwmend obieqtebsa da 
wyalsadenebSi da Seusabamoba. piradi higienis elementaruli standartebis 
ugulebelyofa.

bevri virusuli daavadeba wyliT vrceldeba. es aris infeqciuri hepatiti 
(botkinis daavadeba), poliomieliti, adenovirusi da enterovirusuli infeqciebi. 
gadacemis wylis gza yvelaze mniSvnelovania A tipis virusiT gamowveuli 
infeqciuri hepatitisTvis, romelsac parenteraluri hepatitisgan gansxvavebiT 
(B, C) epidemiursac uwodeben. infeqciur hepatits Tan axlavs mZime intoqsikacia 
RviZlis upiratesi dazianebiT.

hepatitis virusi ufro mdgradia garemo faqtorebis mimarT, vidre baqteriuli 
nawlavuri infeqciebis paTogenebi. virusi inarCunebs paTogenurobas gayinvis 
Semdeg 2 wlis ganmavlobaSi, aduRebisas kvdeba mxolod 30-60 wuTis Semdeg. wylis 
gawmendisa da dezinfeqciis standartuli meTodebi yovelTvis ar aris sakmarisad 
efeqturi hepatitis virusis winaaRmdeg da kolibaqteriuli maCveneblebi SeiZleba 
ar asaxavdes virusebiT realur dabinZurebas.

sakmaod aqtualuria iseTi saSiSi daavadebis gadacema wylis saSualebiT, 
rogoricaa poliomieliti. aseve gasaTvaliswinebelia, rom adenovirusebs, Coxsackie 
iwvevs enterovirusebi da ECHO SeiZleba gavrceldes wyliT, ra iwvevs adamianebSi 
nawlavebis, centraluri nervuli sistemis, kanisa da lorwovani garsebis mZime 
dazianebas. virusebi mdgradia qloris moqmedebis mimarT wylis normaluri 
dozebiT dezinfeqciisas da, Sesabamisad, gvxvdeba gamanawilebelSi, romelic 
TiTqosda akmayofilebs epidemiuri usafrTxoebis koliformul standartebs.

aqve unda aRiniSnos, rom zogierT SemTxvevaSi, magaliTad, dabinZurebul 
auzebSi banaobisas, abanoebSi antisanitariul pirobebSi, wyali SeiZleba gaxdes 
traqomis, skabebis, sokovani da sxva daavadebebis gadamtani saSualeba;

Tumca, sakmaod xSirad, wyalSi arsebuli qimikatebi ar aris bunebrivi 
warmoSobisa, magram wylis obieqtebSi Sedis sayofacxovrebo fekaluri an 
samrewvelo Camdinare wylebiT. magaliTad, wyalSi amoniumis marilebis, nitritebis, 
nitratebis, qloridebis, sulfatebis da fosfatebis arseboba SeiZleba ara 
mxolod asaxavdes niadagis mineralur Semadgenlobas, aramed miuTiTebdes 
biogenur dabinZurebaze, e.i. organuli nivTierebebis miReba sayofacxovrebo da 
fekaluri Camdinare wylebiT;

bunebrivi wylebis uCveulo mineraluri SemadgenlobiT gamowveuli 
daavadebebi – bunebrivi wylebis Secvlilma mineralurma Semadgenlobam SeiZleba 
xeli Seuwyos araspecifikuri aragadamdebi daavadebebis ganviTarebas.

wylis xarisxis gaumjobesebis gzebi
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arsebobs wylis xarisxis xelovnurad gaumjobesebis meTodebis sxvadasxva 
jgufi, miuxedavad dabinZurebis tipisa da minarevebis xasiaTisa. maT Soris:

biologiuri

fizikuri

qimiuri

fizikur-qimiuri

maqsimaluri Sedegis misaRwevad, yvelaze xSirad gamoiyeneba integrirebuli 
midgoma – isini aerTianeben wylis gawmendis yvelaze efeqtur meTodebsa da 
sistemebs.

biologiuri meTodebi − msgavsi meTodi moicavs sxvadasxva cocxali 
organizmebis gamoyenebas wylis mavne minarevebis mosaSoreblad. es mimarTuleba 
dRes ganixileba yvelaze perspeqtiulad, rac iZleva uamrav SesaZleblobas, 
Camdinare wylebSi Semavali sxvadasxva damabinZureblebis winaaRmdeg brZolaSi.

fizikuri meTodebi − umeteswilad, aseTi meTodebi kompleqsuri meTodebis 
nawilia, rogorc filtraciis samuSaoebis winaswari etapi. fizikuri meTodebi 
SeiZleba gamoyenebul iqnes didi moculobis Txevadi Camdinare wylebis 
dasamuSaveblad.

qimiuri meTodebi − wylis qimiuri gawmenda efuZneba reagentebis 
urTierTqmedebas sxvadasxva saxis damabinZureblebTan. qimiuri reaqciis Sedegad 
mavne nivTierebebi iSleba usafrTxo komponentebad an icvlis mdgomareobas − 
dabinZureba gadaiqceva uxsnad naerTebad da naleqad.

saukeTeso saSualeba saxlis pirobebSi wylis gasawmendad.

meTodi 1. aduReba

yoveldRe vaduRebT wyals Cais an yavis dasalevad, vamzadebT kerZs, an ubralod 
gavacivebT da vasxamT qilaSi, rom mogvianebiT davlioT. magram aris ki aduReba 
saukeTeso saSualeba wylis gasawmendad?

wyali unda aduRoT, minimum, 10-15 wuTis ganmavlobaSi. mxolod am SemTxvevaSi 
iRupeba mikroorganizmebis mniSvnelovani nawili. am meTods aqvs Tavisi nakli. 
onkanis wylis didi xnis ganmavlobaSi duRili warmoqmnis damatebiT qloroforms, 
kancerogens, romelic iwvevs kibos. garda amisa, mZime metalebis marilebi 
xSirad gvxvdeba Cvens wyalSi. aduRebisas wyali orTqldeba da masSi marilebis 
koncentracia izrdeba. isini ileqeba qvabis kedlebze qerclisa da kiris saxiT da 
Semdeg xvdeba adamianis organizmSi.

wvimis wyali aviRe. es wyali SemRvreulia da ucxo suni aqvs. 15 wuTis 
ganmavlobaSi cota wyali vaduRe. ori qilis wylis Sedarebisas davinaxe, rom es 
ar iyo gansxvavebuli. aduRebuli wyali igive SemrRveuli darCa, suni arsad 
gaqra. aduRebam wyali ar gaasufTava minarevebisagan, ubralod, mokla zogierTi 
mikroorganizmi.
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meTodi 2. dayovneba

am meTodisTvis onkanis wyali unda CaasxaT 3-5 litri moculobis WurWelSi an 
SuSis qilaSi da ase SeinaxoT erTi dRe. Semdeg wyali SeiZleba gamoyenebul iqnas 
samzareulosTvis. magram ar aris rekomendebuli aseTi wylis daleva nedli saxiT. 
ufro metic, Tqven unda gamoiyenoT wylis 3/4, radgan WurWlis fskerze ileqeboda 
sxvadasxva marilebi, maTeTrebeli da sxva mavne nivTierebebi. dayovnebuli wylis 
bolo meoTxedi unda gadaiRvaros.

Cems qalaqSi mdebare tbidan aRebuli wyali erTi dRiT davtove. am xnis 
ganmavlobaSi talaxi fskerze Camovida, wyali ufro gamWvirvale gaxda. amis Semdeg, 
frTxilad, Seryevis gareSe, gadaasxi wylis nawili sxva konteinerSi. am wylis 
daleva, cxadia, SeuZlebelia, radgan miuxedavad imisa, rom zogierTi minarevebi 
fskerzea Casuli, bevri mikroorganizmi da minarevebi, romlebic ar daleqila, 
wyalSi rCeba.

meTodi 3. gayinva

gayinuli wylis damuSavebis mizani sasmeli wylis xarisxis gaumjobesebaa. 
onkanis wyali savsea xisti marilebiT, romlebic mavne zemoqmedebas axdens 
adamianis organizmze, aCqarebs mis daberebas. es meTodi xels uwyobs mavne sixistis 
marilebis moSorebas da wylis JangbadiT gajerebas. aseve SesaZlebelia marilebis 
amoReba distilaciiT, magram es meTodi ar iZleva organizmisTvis sasargeblo 
wyals, radgan miRebuli wyali ar aris gajerebuli JangbadiT.

Cveulebrivi onkanis wyali aviRe da sayinuleSi Sevdgi. wylis kideebis garSemo 
gayinvis molodinSi wyali Suanawilidan calke WiqaSi Cavasxi da miRebuli yinuli 
gasalRobad davtove. or WiqaSi wylis Sedarebisas davinaxe, rom gayinuli wyali 
Cveulebrivze gamWvirvale iyo. 

meTodi 4. gafiltvra

ra aris wylis filtracia? es termini exeba dasufTavebis yvela meTods, 
romlis drosac sxvadasxva siZlieris wnevis qveS myofi wyalxsnari gadis filtris 
forovani struqturis, mowyobilobebis an masalebis meSveobiT, romlebsac 
SeuZliaT SeinarCunon garkveuli struqturisa da zomis SeCerebuli da gaxsnili 
nawilakebi.

aviRe bambis tamponi marliT da Cveulebrivi onkanis wyali gavitane am tamponSi. 
bambis zedapirze darCa minarevebis narCenebi. Semdeg wyali aviRe da filtrSi 
gadavitane. gavimeore procedura bambis tamponiT da davinaxe, rom bamba sufTa 
darCa. da es imis maCvenebelia, rom wyali Zalian kargad iyo gawmendili.

daskvna

proeqtze muSaobisas me gadavxede saxlis pirobebSi wylis gawmendis 
sxvadasxva gzebs. hipoTezam daadastura, rom saxlSi namdvilad SesaZlebelia 
wylis optimalurad gawmenda. magram ukeTesi efeqtisTvis, Tqven unda gamoiyenoT 
ara erTi meTodi, aramed ramdenime. ase ufro naklebi iqneba albaToba imisa, rom 
wyalSi minarevebi an mikroorganizmebia;

qimiis saganmanaTleblo proeqti Temaze „kosmetikuri komponentebis gavlena 

adamianis sxeulze“ Seicavs sacnobaro masalas kosmetikuri movlis saSualebebis 
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Semadgenlobis Sesaxeb da aseve avlens kosmetikuri saSualebebis Semadgeneli 
komponentebis gavlenis dadebiT da uaryofiT faqtorebs. adamianis organizmi 
anawilebs ingredientebs bunebriobisa da sinTetikis mixedviT.

qimiaSi individualur kvleviT proeqtSi Temaze „kosmetikuri komponentebis 
gavlena adamianis sxeulze“, skolis me-11 klasis moswavlem Seiswavla, rogor 
gamoiyureba kosmetikuri produqtebis qimiuri Semadgenloba, gaarkvia romeli 
komponentebia yvelaze gavrcelebuli; daasaxela nivTierebebi, romlebsac 
SeuZlia alergiuli reaqciis provocireba da CamoTvala organuli kosmetikuri 
saSualebebis niSnebi.

sarCevi

Sesavali

1. kosmetikuri produqtebis Semadgenloba;
2. yvelaze gavrcelebuli komponentebi;
3. nivTierebebi, romlebmac SeiZleba gamoiwvios alergiuli reaqcia;
4. organuli kosmetikis niSnebi;
5. socialuri gamokiTxva.
daskvna

Cemi proeqti miznad isaxavs imis gagebas, ramdenad efeqturia reklamirebuli 
kosmetikuri produqtebi.

am samuSaos mizani: movlis saSualebebis SemadgenlobaSi mavne da saSiSi 
komponentebis arsebobis garkveva. iswavleT rogor airCioT swori kosmetika.

televiziasa Tu quCaSi momravlebuli reklamebi gulgrils ar tovebs 
kacobriobis mSvenier naxevars yoveldRiuri ambebis mimarT, magram kosmetikuri 
saSualebebis SeZenisas umetes SemTxvevaSi ar gvesmis, ra gviWiravs xelSi. yoveldRe 
gvTavazoben srulyofilebis miRwevis mraval gzas. adamianebi, romlebic 
araproporciulad xarjaven did fuls lamaz SefuTvaze, karg dapirebebze (anu 
kargi sareklamo saagentoebi), imedovneben, rom miiReben xarisxian produqtebs 
an funqciebs, romlebic mocemul fass Seesabameba. samwuxarod, aseTi molodinebi 
xSirad ar marTldeba – saukeTeso SemTxvevaSi, produqts ubralod ar aqvs es 
Tvisebebi, uares SemTxvevaSi, SeiZleba seriozulad daazianoT Tqveni janmrTeloba 
da garegnoba. aman gamizarda am Temis Seswavlis survili.

kosmetikuri produqtebis Semadgenloba

kosmetikaSi arsebuli yvela ingredienti SeiZleba daiyos 2 kategoriad: 
naturaluri – Tafli, rZe, cvili, zogierTi samkurnalo mcenaris eqstraqti, 
garkveuli cximebi da zeTebi. 

kombinirebuli:
a) nivTierebebi, romelTa efeqturoba dadasturebulia testebiTa da 

eqsperimentebiT – antioqsidantebi (nutrientebi, rogoricaa seleni, TuTia, 
glutaTioni, vitaminebi A, C, E, ORF);
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b) nivTierebebi, romlebSic Sedis konservantebi, emulgatorebi, 
damarbileblebi (nivTierebebi, romlebic arbilebs kans), sunamoebis, 
gamasqeleblebis da a.S. „saswauli“ ingredientebi yvelaze gavrcelebulia 
kosmetikaSi.

organuli kosmetikuri saSualebebis niSnebi.

frTxili SefuTva, romelic SeiZleba gadamuSavdes.
TeTri an ufero kosmetika; ar aris saRebavebi.
afTiaqis an mwvanilis suni xSirad usiamovnoa. gamonaklisi aris xilisa da 

yvavilebis suni, Tu Semadgenloba Seicavs eTerzeTebs.
sawmend produqtebSi qafi cotaa, radgan ar arsebobs qafiani qimikatebi, magram 

qafis ararseboba ar akninebs sarecxi da gamwmend Tvisebebs.
qimiuri gamasqeleblebis an gamxsnelebis ararsebobis gamo, Txevadi emulsia 

SeiZleba daiyos fenebad. amitom gamoyenebamde flakoni energiulad unda 
SeanjRrioT.

ingredientebis sruli etiketi da sertifikati naCvenebia organuli kosmetikis 
etiketze. organuli kompaniebi valdebulni arian, miawodon sruli informacia 
teqstis Targmnisas.

aseve Catarda gamokiTxva megobrebsa da Tanaklaselebs Soris:
kiTxvebi iyo Semdegi saxis:
romelia yvelaze popularuli Tvalis Crdilebis, tonaluri kremisa da 

pomadis brendebi? aRmoCnda, rom es kompaniebi kargad iyo cnobili. 
 rogoria maTi xarisxi? cnobili gaxda axali brendebic.

dasasruls, SemiZlia vivaraudo, rom reklama Tavis saqmes akeTebs. yovelive 
amis Semdeg, yvela kosmetikuri brendi aqtiurad Cndeba televizoris ekranebze, 
rac aqtiurebs maTdami ndobas da, rogorc Cans, es ndoba gamarTlebulia xarisxiTa 
da moxerxebulobiT.

garda amisa, Catarda gamokiTxva megobrebsa da momxmareblebs Soris. daisva 
Semdegi kiTxvebi: romel brends aniWebT upiratesobas? esmiT maT ra aris maTi 
silamazis produqtebi? rogor fiqrobT, xelnakeTi niRbebi sjobs Tu maRaziaSi 
nayidi igive niRbebi? ratom fiqroben ase? 

daskvna

Cemi namuSevris Tema − „kosmetikuri komponentebis gavlena adamianis sxeulze“ 
− dRes Zalian aqtualuria.

SevajamoT da davubrundeT cnobierebis problemas, vfiqrob, rom arsebobs 
gamosavali: mniSvnelovania gqondeT, minimum, zogadi informacia kosmetikis 
komponentebis Sesaxeb, waikiTxoT isini, icodeT maTi gavlena sxeulze da Semdeg 
ufro advili gaxdeba arCevanis gakeTeba, Cveni arCevanis efeqturobac gacilebiT 
maRali iqneba.
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saSualo safexuris qimiis standarti
g) qimia

Sesavali

kursi gankuTvnilia saSualo safexuris moswavleebisTvis. mis farglebSi 
farTovdeba da Rrmavdeba sabazo safexurze qimiaSi SeZenili codna. 

standartSi Sedegebisa da samizne cneb3

ebis saxiT gansazRvrulia grZelvadiani miznebi.

Sinaarsi aRiwereba Temebis (qveTemebis), sakiTxebis da qvecnebebis saxiT. 
erovnul saswavlo gegma gansazRvravs savaldebulo Temebs. Temebis Sesabamis 
sakiTxebs ki skolebi Tavad irCeven.

TiToeul Temas axlavs Sedegebis miRwevis indikatorebi. isini gansazRvravs, 
Tu ra unda Sefasdes swavla-swavlebis procesSi. indikatorebi dajgufebulia 
samizne cnebebis mixedviT. 

safexuris Sedegebi:

saSualo safexurze standartSi gaweril TiToeul Sedegs win uZRvis indeqsi, 
romelic miuTiTebs sagans, swavlebis etapsa da standartis Sedegis nomers; 
mag., qim,.saS.1.:

„qim.“  – miuTiTebs sagans „qimia’’;

„saS.“ – miuTiTebs saSualo safexurs; 

„1“  – miuTiTebs standartis Sedegis nomers.

qimiis standartis Sedegebi saSualo safexurze

Sedegebis 
indeqsebi

mimarTuleba: qimiuri movlenebi

moswavlem unda SeZlos

samizne cnebebi
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qim.saS.1. mecnieruli  miRwevebisa da kvleviTi 
unar-Cvevebis gamoyeneba   nivTierebis 
qimiuri Tvisebebisa da   gardaqmnebis       
dasaxasiaTeblad;

 nivTiereba - 

(qim.saS.1,2,3,4)

 

 qimiuri bma  - 

(qim.saS.1,2,3,4) 



fizikuri 

da qimiuri 

 movlenebi    - 
(qim.saS.1,2,3,4) 

         

qim..saS.2. mecnieruli  miRwevebisa da kvleviTi 
unar-Cvevebis gamoyeneba nivTierebebis 
SedgenilobaSi Semaval atomebsa da 
atomTa jgufebs Soris arsebuli qimiuri 
bmebis  Sesaswavlad da  maTi mniSvnelobis 
gasaazreblad; 

qim.saS.3. mecnieruli  miRwevebisa da kvleviTi unar-
Cvevebis gamoyeneba fizikuri da qimiuri   
movlenebis,  maTi  mizezebisa da Sedegebis  
dasadgenad;

qim.saS.4 mecnieruli  miRwevebisa da kvleviTi unar-
Cvevebis gamoyeneba bunebaSi mimdinare 
qimiuri movlenebis/procesebis aRsawerad 
da arsis aRsaqmelad. 

savaldebulo Temebi:

X klasi

atomis aRnagoba da qimiuri bmebi

qimiuri kinetika

XI klasi

eleqtrolituri disociacia da xsnarebi

eleqtroqimia (Jangva-aRdgena)  

araorganuli naerTebis mniSvnelovani warmomadgenlebi 

XII klasi

naxSirwyalbadebis qimia

funqciuri jgufebis Semcveli organuli naerTebi

rekomendebulia, swavla-swavlebis procesSi skolebma daicvan Temebis 
zemoT SemoTavazebuli Tanmimdevroba (X klasSi rekomendebulia erT 
semestrSi erTi Temis swavleba).

savaldebulo Temebisa da Sefasebis indikatorebis damakavSirebeli 
cxrilebi:

TiToeul cxrilSi mocemulia Temis dasaxeleba da Sefasebis indikatorebi, 
romlebSic naCvenebia, Tu rogor realizdeba Sedegebi konkretul TemaSi.
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XI klasi   

Tema:   eleqtrolituri disociacia da xsnarebi

Temis farglebSi ganixileba:

xsnarebi da maTi Tvisebebi; gaxsna, rogorc fizikur-qimiuri procesi; 
xsnaris raodenobrivi Sedgenilobis gamosaxvis xerxebi; eleqtrolituri 
disociaciis Teoria da misi gamoyeneba;   

xsnaris pH; marilTa hidrolizi, buferuli xsnarebi.  

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis 
mixedviT

 nivTiereba - moswavlem unda SeZlos: 

•	 mJavebis, fuZeebi, marilebis xsnarebis fizikuri da qimiuri Tvisebebis 
eqsperimentulad Seswavla (maT  Soris, pH  dadgena);

•	 disociaciis xarisxis, disociaciis mudmivas   arsisa da maTi gamoyenebis 
Sesaxeb msjeloba;

•	 xsnarebis raodenobrivi Sedgenilobis gamosaxva sxvadasxva xerxiT - 
procentuli da moluri koncentraciebi;

•	 problemis gadasaWrelad  maTematikuri gamoTvlebis warmoeba da  
sxvadasxva eleqtrolitis disociaciis xarisxis gansazRvra. susti, 
saSualo da Zlieri eleqtrolitebis erTmaneTTan Sedareba; 

•	 titrirebis meTodis arsis gaazreba da misi gamoyeneba mJavebis/fuZeebis 
koncentraciis eqsperimentulad dasadgenad;    

•	 sxvadasxva saxis xsnarebis (najeri, ujeri, zenajeri, koncentrirebuli, 
ganzavebuli, koloiduri) aRwera, Sesabamisi gaangariSebebis Sesruleba. 
xsnarebis  gamoyenebis magaliTebis ganxilva.

qimiuri bma - moswavlem unda SeZlos:

•	 eleqtrolituri disociaciis  meqanizmis axsna;
•	 eleqtrolitTa  monawileobiT mimdinare   qimiuri gardaqmnebis sruli 

da Sekvecili ionuri tolobebis Sedgena.         

fizikuri da qimiuri movlenebi - moswavlem unda SeZlos: 

•	 gaxsnis procesis aRwera am dros mimdinare fizikuri (maT Soris, siTbu-
ri) da qimiuri procesebis TvalsazrisiT;

•	 eleqtrolitTa xsnarebSi mimdinare ionuri mimocvlis reaqciebis daxas-
iaTeba, Sesabamisi sruli da Sekvecili ionuri tolobebis Sedgena;   

•	 adamianis yofisa da saqmianobis sxvadasxva sferos/profesiis dakavSire-
ba eleqtrolitebis Tvisebebis codnis gamoyenebasTan.
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Tema:  eleqtroqimia, Jangva-aRdgenis reaqciebi

Temis farglebSi ganixileba:

Jangva-aRdgenis reaqciebi; metalTa eleqtroqimiuri Zabvis mwkrivi da 
standartuli eleqtroduri potenciali; eleqtruli denis qimiuri 
wyaroebi; warmodgena eqtrolizze.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis 
mixedviT

 nivTiereba – moswavlem unda SeZlos: 

•	 naerTebSi atomTa  Jangvis ricxvis gansazRvra, Jangva-aRdgenis procesis   
amocnoba, Sesabamisi qimiuri reaqciis tolobis Sedgena, Sesabamisi qimiu-
ri reaqciebis aRwera yoveldRiurobasTan kavSirSi;

•	 eleqtruli denis sxvadasxva saxis qimiuri wyaros Sedareba maTi efeqtia-
nobis TvalsazrisiT; 

•	 galvanuri elementis, batareisa da akumulatoris moqmedebis princi-
pebis aRwera.

qimiuri bma - moswavlem unda SeZlos:

•	 metalTa aqtiurobis  eqsperimentulad Seswavla  da miRebuli Sedegebis  
sisworis Semowmeba metalTa eleqtroqimiuri Zabvis rigis mixedviT.

fizikuri da qimiuri movlenebi –  moswavlem unda SeZlos: 

•	 eleqtrolizuri procesebis mniSvnelobis Sefaseba qimiur mrewvelobasa 
(metalTa da arametalTa warmoeba, galvanostegia) da teqnikaSi, koroziis 
Tavidan acilebis saqmeSi; 

•	 adamianis saqmianobis sxvadasxva sferos/profesiis dakavSireba eleqtro-
qimiasTan dakavSirebuli  codnis gamoyenebasTan.
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Tema: araorganuli naerTebis mniSvnelovani warmomadgenlebi

Temis farglebSi ganixileba:

mniSvnelovani araorganuli naerTebi;   wylis sixiste.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis 
mixedviT

 nivTiereba - moswavlem unda SeZlos: 

•	 mniSvnelovani araorganuli naerTebis (S - blokis elementebis 
reaqcia wyalTan, JangbadTan da halogenebTan, maTi feri alis testebSi, 
binaruli arametalebis hidridebis reaqciebi, naxSirbadis, azotisa da 
gogirdis oqsidebis - CO, CO2, NO, NO2, SO2, SO3 – ZiriTadi reaqciebi, 
halogenebis reaqcia wyalTan, amfoteruli hidroqsidebi)  fizikuri da 
qimiuri Tvisebebis     eqsperimentulad Seswavla;
•	 mniSvnelovani araorganuli naerTebis monawileobiT mimdinare qimiu-
ri gardaqmnebis daxasiaTeba, qimiuri reaqciis niSnebis amocnoba, Sesabamisi 
qimiuri reaqciebis tolobis Sedgena masis mudmivobis kanonis safuZvelze, 
sxvadasxva saxis qimiuri reaqciebis aRwera yoveldRiurobasTan kavSirSi;
•	 wylis sixistis gamomwvevi mizezebis aRwera, masTan dakavSirebuli 
problemebis ganxilva da maTi Tavidan acilebis gzebis  aRwera.

qimiuri bma - moswavlem unda SeZlos:

•	 mniSvnelovani   araorganuli  naerTebis  warmomadgenlebis Sedge-
nilobaSi arsebuli qimiuri bmis tipebis amocnoba da   maTTan am naerTebis 
Tvisebebis dakavSireba.

fizikuri da qimiuri movlenebi - moswavlem unda SeZlos:         

•	 mniSvnelovani araorganuli naerTebis warmomadgenlebis, adamian-
is yofa-cxovrebasa da warmoebaSi  gamoyenebis TvalsazrisiT, maTi qimiuri 
gardaqmnebis  mniSvnelobis Sefaseba; 
•	 araorganuli  naerTebis qimiuri gardaqmnebis rolis  Sefaseba gare-
mos dabinZurebisa da mis winaaRmdeg brZolis kuTxiT. araorganuli naer-
Tebis racionalurad gamoyenebaze msjeloba. 
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mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis 
gamoyeneba   nivTierebis qimiuri Tvisebebisa da   gardaqmnebis  
dasaxasiaTeblad;

  mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
nivTierebebis SedgenilobaSi Semaval atomebsa da atomTa 
jgufebs Soris arsebuli qimiuri bmebis  Sesaswavlad da  maTi 
mniSvnelobis gasaazreblad; 	

   mecnieruli miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
fizikuri da qimiuri   movlenebis,  maTi  mizezebisa da Sedegebis  
dasadgenad;

mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
bunebaSi mimdinare qimiuri movlenebis/procesebis aRsawerad da 
arsis aRsaqmelad;

•	 mJavebis, fuZeebis, marilebis xsnarebis fizikuri da qimiuri 
Tvisebebis eqsperimentulad Seswavla (maT  Soris, pH  dadge-
na;

•	 disociaciis xarisxis, disociaciis mudmivas   arsisa da maTi 
gamoyenebis Sesaxeb msjeloba;

•	 xsnarebis raodenobrivi Sedgenilobis gamosaxva sxvadasxva 
xerxiT - procentuli da moluri koncentraciebi;

•	 problemis gadasaWrelad  maTematikuri gamoTvlebis 
warmoeba da  sxvadasxva eleqtrolitis disociaciis xarisxis 
gansazRvra. susti, saSualo da Zlieri eleqtrolitebis 
erTmaneTTan Sedareba; 

•	 titrirebis meTodis arsis gaazreba da misi gamoyeneba 
mJavebis/fuZeebis koncentraciis eqsperimentulad 
dasadgenad;    

•	 sxvadasxva saxis xsnarebis (najeri, ujeri, zenajeri, 
koncentrirebuli, ganzavebuli, koloiduri) aRwera, 
Sesabamisi gaangariSebebis Sesruleba. xsnarebis  gamoyenebis 
magaliTebis ganxilva;

•	 eleqtrolituri disociaciis  meqanizmis axsna;

•	 eleqtrolitTa  monawileobiT mimdinare   qimiuri gar-
daqmnebis sruli da Sekvecili ionuri tolobebis Sedgena.         

•	 gaxsnis procesis aRwera am dros mimdinare fizikuri (maT So-
ris, siTburi) da qimiuri procesebis TvalsazrisiT;

•	 eleqtrolitTa xsnarebSi mimdinare ionuri mimocvlis rea-
qciebis daxasiaTeba, Sesabamisi sruli da Sekvecili ionuri 
tolobebis Sedgena;   

•	 adamianis yofisa da saqmianobis sxvadasxva sferos/profesiis 
dakavSireba eleqtrolitebis Tvisebebis codnis gamoyenebas-
Tan.
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mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis 
gamoyeneba   nivTierebis qimiuri Tvisebebisa da   gardaqmnebis  
dasaxasiaTeblad;

  mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
nivTierebebis SedgenilobaSi Semaval atomebsa da atomTa 
jgufebs Soris arsebuli qimiuri bmebis  Sesaswavlad da  maTi 
mniSvnelobis gasaazreblad; 	

   mecnieruli miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
fizikuri da qimiuri   movlenebis,  maTi  mizezebisa da Sedegebis  
dasadgenad;

mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
bunebaSi mimdinare qimiuri movlenebis/procesebis aRsawerad da 
arsis aRsaqmelad;

•	 naerTebSi atomTa  Jangvis ricxvis gansazRvra, Jangva-aRdgenis 
procesis   amocnoba, Sesabamisi qimiuri reaqciis tolobis Sed-
gena, Sesabamisi qimiuri reaqciebis aRwera yoveldRiurobas-
Tan kavSirSi;

•	 eleqtruli denis sxvadasxva saxis qimiuri wyaros Sedareba 
maTi efeqtianobis TvalsazrisiT; 

•	 galvanuri elementis, batareisa da akumulatoris moq-
medebis principebis aRwera.

•	 metalTa aqtiurobis  eqsperimentulad Seswavla  da miRebuli 
Sedegebis  sisworis Semowmeba metalTa eleqtroqimiuri Zabvis 
rigis mixedviT.

•	 eleqtrolizuri procesebis mniSvnelobis Sefaseba qimiur 
mrewvelobasa (metalTa da arametalTa warmoeba, galvanoste-
gia) da teqnikaSi, koroziis Tavidan acilebis saqmeSi; 

•	 adamianis saqmianobis sxvadasxva sferos/profesiis dakavSire-
ba eleqtroqimiasTan dakavSirebuli  codnis gamoyenebasTan.
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g
anu

l
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ebis mniS
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ar

mo
mad
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enl

ebi

samiz
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a qimiu

r
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enebi. qimiu

r
i bma

mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis 
gamoyeneba   nivTierebis qimiuri Tvisebebisa da   gardaqmnebis  
dasaxasiaTeblad;

  mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
nivTierebebis SedgenilobaSi Semaval atomebsa da atomTa 
jgufebs Soris arsebuli qimiuri bmebis  Sesaswavlad da  maTi 
mniSvnelobis gasaazreblad; 	

   mecnieruli miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
fizikuri da qimiuri   movlenebis,  maTi  mizezebisa da Sedegebis  
dasadgenad;

mecnieruli  miRwevebisa da kvleviTi unar-Cvevebis gamoyeneba 
bunebaSi mimdinare qimiuri movlenebis/procesebis aRsawerad 
da arsis aRsaqmelad;

•	 mniSvnelovani araorganuli naerTebis (S - blokis elementebis 
reaqcia wyalTan, JangbadTan da halogenebTan, maTi feri alis 
testebSi, binaruli arametalebis hidridebis reaqciebi, 
naxSirbadis, azotisa da gogirdis oqsidebis - CO, CO2, NO, NO2, 
SO2, SO3 - ZiriTadi reaqciebi, halogenebis reaqcia wyalTan, 
amfoteruli hidroqsidebi ) fizikuri da qimiuri Tvisebebis     
eqsperimentulad Seswavla;

•	 mniSvnelovani araorganuli naerTebis monawileobiT mimdin-
are qimiuri gardaqmnebis daxasiaTeba, qimiuri reaqciis niSne-
bis amocnoba, Sesabamisi qimiuri reaqciebis tolobis Sedgena 
masis mudmivobis kanonis safuZvelze, sxvadasxva saxis qimiu-
ri reaqciebis aRwera yoveldRiurobasTan kavSirSi;

•	 wylis sixistis gamomwvevi mizezebis aRwera, masTan dakavSire-
buli problemebis ganxilva da maTi Tavidan acilebis gzebis  
aRwera.

•	 mniSvnelovani   araorganuli  naerTebis  warmomadgenlebis 
SedgenilobaSi arsebuli qimiuri bmis tipebis amocnoba da   
maTTan am naerTebis Tvisebebis dakavSireba 

•	 mniSvnelovani araorganuli naerTebis warmomadgenlebis, 
adamianis yofa-cxovrebasa da warmoebaSi  gamoyenebis Tval-
sazrisiT, maTi qimiuri gardaqmnebis  mniSvnelobis Sefaseba; 

•	 araorganuli  naerTebis qimiuri gardaqmnebis rolis  Sefase-
ba garemos dabinZurebisa da mis winaaRmdeg brZolis kuTxiT. 
araorganuli naerTebis racionalurad gamoyenebaze msjelo-
ba..
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↑ ↑ ↑ ↑

→ → →

4)Eps,

→

3)2)1)

 1    gaecaniT cxrils 

	 a) SeusabameT qvemoT CamoTvlili 
metalTa wyvilebi Zabvis mniSvnelobas 
tyvia-rkina; spilenZi-rkina; spilen-
Zi-magniumi; tyvia-TuTia. pasuxi ganmar-
teT.

	 b) TiToeul wyvilSi romeli metali gar-
daiqmneba uaryofiT polusad?

metalebis wyvili Zabva (volti)

1) ...
2) ...
3) ...
4) ...

2.70
0.78
0.64
0.32

davalebebis  nimuSebi Semajamebeli SefasebisaTvis

testi _ testuri davalebebis erToblioba. testuri davalebebi SeiZleba 
iyos rogorc daxuruli, aseve _ Ria. sasurvelia, daxuruli davalebebis 
qulebis wili mTlian testSi, ar aRematebodes 30%-s. Ria tipis davalebebiT 
unda Semowmdes moswavleTa analitikuri azrovnebis unarebi. sasurvelia, Ria 
testur davalebebSi dawinaurdes kiTxvebi: ̀ ratom~, ̀ rogor~, sabunebismetyvelo 
mecnierebis testuri davalebebi unda moicavdes sqemebis, naxatebisa da naxazebis 
wakiTxvis, gagebisa da analizis komponentebsac. moswavles unda moeTxovebodes 
grafikuli maorganizeblebiT mocemuli informaciis wakiTxva da/an grafikuli 
maorganizeblebis ageba procesebis aRweris mizniT. 

testur davalebaTa nimuSebi:

1) arCeviTpasuxiani testuri davaleba, rodesac ramdenime savaraudo 
variantidan xdeba erTi swori pasuxis arCeva.

26. xsnarTa eleqtrogamtarobis gamosakvlevi mowyobilobiT ikvleven 

kiriani wylis eleqtrogamtarobas. masSi gaatares Warbi raodenobis 

naxSirbad(IV)-is oqsidi. amis mixedviT xsnaris eleqtrogamtarobis diagramas 

aqvs Semdegi saxe

amgvar testSi swori pasuxi fasdeba erTi quliT, xolo araswori pasuxi _ 
nuli quliT.

2) Sesabamisobis monaxva: amgvar testSi Sesabamisoba unda moinaxos ori 
CamonaTvalis movlenebs an obieqtebs Soris. amgvari davalebis Sesrulebisas, 
saWiroa, cxrili Seivsos da saTanado ujraSi X- Caiweros.

nimuSi:
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am tipis testSi SeiZleba Sefasdes yoveli sworad Sevsebuli striqoni an 
sveti. TiToeuli swori pasuxi fasdeba 1 an 0,5 quliT.

3) klasifikacia, cnebebisa da movlenebis klasifikacia raime niSnis mixedviT.

nimuSi:

3     gadaixazeT da Tabaxis furcelze SeavseT sqema

fizikuri 

Tvisebebi

qimiuri 

TvisebebiHCl

gamo
yeneba

miR
eba

+ metali

+ fuZe oqsidi

+ fuZe 

+ marili

werilobiT CamoayalibeT, ra SemTxvevaSi da ra pirobebSi mimdinareobs ma-
rilmJavasaTvis damaxasiaTebeli qimiuri reaqciebi.

es strategia dagexmarebaT qlorwyalbadmJavas Sesaxeb codnis organizebasa da 
sistematizebaSi.	

4) winadadebaSi gamotovebuli sityvebis Casma. am SemTxvevaSi moswavlem 
SeiZleba TviTon moifiqros es sityvebi, an Casvas davalebis pirobiT mocemuli 
sityvebi.

nimuSi:

gamoiyeneT sityvebi: `iJangeba~, `aRdgeba~, `mJangavia~, `aRmdgenia~  da 

CasviT saWiro adgilas:

Tu elementis atomi gascems eleqtronebs,  is . . . . da . . . .

Tu elementis atomi ierTebs eleqtronebs, is . . .  da . . . .

davalebaSi TiToeuli sworad Casmuli sityva fasdeba erTi quliT.
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5) cxrilis Sevseba, am SemTxvevaSi saWiroa Seavsos cxrili an sqema. cxrili 
an sqema SeiZleba  iyos naxevrad Sevsebuli, Sevsebuli sanimuSod an sruliad 
Seuvsebeli.

nimuSi 

2    SeavseT cxrili rveulSi nimuSis mixedviT. yvela SemTxvevaSi 
miuTiTeT eleqtrolitis mier warmoqmnili kationebisa da ani-
onebis raodenoba.

eleqtroliti kationi anioni

Al2(SO4)3 2Al3+ 3SO4
2-

CuCl2
Fe(NO3)3

Fe2(SO4)3

Na3PO4

am tipis testis Sefasebisas TiToeuli sworad Sevsebuli horizontuli 
mwkrivi an vertikaluri sveti fasdeba 1 quliT, aseve SeiZleba Sefasdes 
TiToeuli sworad Cawerili pasuxi 0,5 quliT.

qimiaSi, daxuruli tipis davalebebSi moiazreba reaqciis tolobis dasruleba 
da gaTanabrebac.

reaqciis toloba SeiZleba daasrulos, rodesac mocemulia mxolod sawyisi 
nivTierebebi, mxolod produqtebi, an erTi produqti da erTi reagenti. 

reaqciis toloba SeiZleba mocemuli iyos sityvieradac.

nimuSi.
sityvieri Canaweris mixedviT SeadgineT reaqciis toloba da gaaTanabreYT Jang-
va-aRdgeniT.

spilenZ(II)-is oqsidi + amiaki → spilenZi + azoti + wyali

nimuSi 2.

	 wertilebis nacvlad CawereT gamotovebuli nivTierebebis formulebi. 

SeadgineT sruli da Sekvecili ionuri tolobebi

		          ...  +  ...  → CuCl2 + BaSO4↓

			   ...  +  ...  → Cu(OH) 2↓+ 2NaNO3

...  + ...  →  Na2SO4 + 2HCl↑
TiToeuli sworad Sevsebuli da gaTanabrebuli reaqciis toloba fasdeba 2 

quliT. Tu formulebiT Sevsebulia sworad, magram ar aris gaTanabrebuli _ 1 
qula, xolo Tu Sevsebulia arasworad iwereba 0 qula. 

Ria tipis davalebebi.
Ria tipisaa nebismieri davaleba, romelic moswavlisagan msjelobas da 

sakiTxis analizs moiTxovs. es unda iyos kompleqsuri davalebebi, romlebic 
moiTxovs samizne cnebiT gansazRvruli codnis integrirebulad gamoyenebas 
funqciur konteqstSi. Ria tipis davalebebs unda gaeces werilobiTi pasuxi.
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nimuSi:

4.	 mocemulia elementis atomebis gardaqmnis sqemebi

	 	 a) E 	    2e–4e– →   2e–

	 	 b) E 	    2e–4e– →   2e–2e–

		  g)  E	     2e–4e– →   2e–8e–

TiToeul gardaqmnas miuwereT Jangvisaa Tu aRdgenisaa procesi, isars 

daawereT gacemuli an SeerTebuli eleqtronebis raodenoba saTanado niSniT.

aseT davalebaSi fasdeba TiToeuli punqti.
swori pasuxi 1 qula. araswori pasuxi 0 qula.
kvleva-Ziebaze dafuZnebuli davalebebi (maT Soris eqsperimentuli 

samuSaoebi).
aseTi tipis davalebebi moswavlisagan moiTxoven CarTvas rogorc praqtikul 

kvleviT aqtivobebSi, ise monacemebis damuSavebis, analizis interpretaciaSi.

nimuSi:
xsnarebis eleqtrogamtarobis gamokvleva.
es aris kvleviTi tipis davaleba, Tavdapirvelad moswavleebma unda 

gansazRvron kvlevis mizani, dasvan sakvlevi SekiTxva, gamoTqvan varaudi, varaudi 
Seamowmon cdiT, warmoadginon kvlevis Sedegebi, gamoitanon daskvna.

kvleviTi samuSaos bijebi aseTia:

		       →	 	 	               →	 	 	 	 	

				       	                          

xsnarTa 

eleqtrogamtaroba

yvela xsnari 

eleqtrogamtaria? 
ionuri naerTebis xsnarebi 

eleqtrogamtaria?

cdebis 
dagegmva: 

natriumis qloridisa 
da kaliumis 

bromidis xsnarebis 
eleqtrogamtarobaze 

dakvirveba 

cdebis 

msvleloba

→

natriumis qloridisa 
da kaliumis bromidis 

xsnarebi atarebs 
eleqtrodens

ionuri naerTebis xsnarebi 

eleqtriogamtaria, isini 

eleqtrolitebia. 

→→→

→
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Catarebuli samuSaos mizanSewonilia wardgenili iqnes  oqmiT da Tanac 
amgvarad.

oqms SesaZlebelia hqondes Semdegi saxe:

eqsperimentis mizani:	 					     eqsperimentis 
								               amsaxveli naxazi.
sakvlevi kiTxva:
varaudi.
eqsperimentis dagegmva.
cvladebi:
a) damoukidebeli
b) damokidebuli
g) sakontrolo
saWiro aRWurvilobis CamonaTvali:
saWiro reaqtivebis CamonaTvali:
usafrTxoebis wesebi:
eqsperimentis msvleloba:
eqsperimentis monacemebis damuSaveba:
daskvna.

moswavlis gvari, saxeli:
TariRi:
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kriteriumi 0 qula 1 qula 2 qula 3 qula

kvlevis mizani

kvlevis mizani 

gansazRvruli ar 

aris

kvlevis mizani 

gansazRvrulia 

arasworad

kvlevis mizani 

gansazRvrulia 

arasrulyofilad

kvlevis mizani 

gansazRvrulia 

srulyofilad

sakvlevi SekiTxvis 

dasma

sakvlevi SekiTxva 

dasmulia 

arasworad

sakvlevi SekiTxva 

dasmulia miniSnebis 

doneze

sakvlevi kiTxva 

dasmulia, Tumca 

arasrulyofilad

sakvlevi kiTxva 

dasmulia 

srulyofilad

varaudis gamoTqma

varaudi ar aris 

gamoTqmuli an 

gamoTqmulia 

Seusabamod.

varaudi 

gamoTqmulia 

sakiTxTan 

nawilobriv 

kavSirSi.

varaudi 

gamoTqmulia, 

Tumca 

arasrulyofilad.

varaudi 

gamoTqmulia 

srulyofilad.

eqsperimentis 

dagegmva

eqsperimenti ar 

aris dagegmili 

an dagegmilia 

arasworad

eqsperimenti 

dagegmilia, 

magram ar ikveTeba 

Tanmimdevruloba.

eqsperimenti 

dagegmilia mciredi 

xarvezebiT

eqsperimenti 

dagegmilia 

srulyofilad

eqsperimentisaTvis 

saWiro 

aRWurvilobisa 

da reaqtivebis 

CamonaTvali.

CamonaTvali ar 

arsebobs an Zalian 

mwiria.

CamonaTvali 

arsebobs, Tumca 

warmodgenilia 

arasrulyofilad.

CamonaTvali 

warmodgenilia 

mcire xarvezebiT.

CamonaTvali 

warmodgenilia 

srulyofilad.

eqsperimentis 

aRwera

eqsperimentis 

msvleloba 

aRwerilia 

arasworad.

eqsperimentis 

Catarebis etapebi 

aRwerilia 

bundovnad, 

gaurkvevelia 

Tanmimdevroba.

eqsperimentis 

Catarebis 

safexurebi 

mocemulia 

Tanmimdevrulad, 

Tumca 

arasrulyofilad.

eqsperimentis 

Catarebis etapebi 

mocemulia 

Tanmimdevrulad da 

srulyofilad.

Sedegebis wardgena.

Sedegebi 

wardgenilia 

arasworad.

Sedegebi 

wardgenilia 

sworad, Tumca 

araTvalsaCinod.

Sedegebi 

wardgenilia 

sworad da 

TvalsaCinod 

mciredi xarvezebiT

Sedegebi 

wardgenilia 

srulyofilad 

TvalsaCino xerxiT.

daskvnis gamotana daskvna mcdaria

daskvna bundovania 

da ar pasuxobs 

sakvlev SekiTxvas.

daskvna 

warmodgenilia 

arasrulyofilad.

daskvna 

Camoyalibebulia 

sworad da 

srulyofilad.

modelireba _ procesis, movlenis, obieqtis analogis gamoyeneba an/da Seqmna. 
modeli SeiZleba iyos rogorc organzomilebiani (samecniero naxati/naxazis 
Seqmna), aseve samganzomilebiani. mniSvnelovania, rom moswavleebma SeZlon axsnan 
modelis komponentebis funqciebi. modelis daxmarebiT aRweron procesebi. 
modeli Seqmnan garkveuli problemis gadasaWrelad. aucilebelia moswavleebma 
imsjelon modelis SezRudvebze (mag.: atomis sibrtyeze gamosaxuli sqema 
arasrulfasovnad aCvenebs, rogor moZraoben eleqtronebi atombirTvis garSemo).
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nimuSi:
1 	 CamoayalibeT, ra ganapirobebs wylis mudmiv sixistes. rogor qafdeba saponi 

xist wyalSi. am procesis modelirebisaTvis daamzadeT xisti wyali da Seamow-
meT sapnis aqafebis siswrafe. amisTvis aiReT gamoxdili wyali da daasxiT sap-
nis xsnari. SeanjRrieT. daakvirdiT sapnis qafis raodenobas. daamzadeT xisti 
wyali. amisTvis mas DAAMAdaamateT kalciumis qloridis 1-2 ml, daasxiT sapnis xsnari.
(imave moculobis rac pirvel cdaSi). daakvirdiT sapnis qafis raodenobas da 
warmoqmnil naleqs . gamoitaneT daskvna.

Sefasebis rubrika.
kriteriumi 0 qula 1 qula 2 qula 3 qula

modelis 

gamoyeneba/

Seqmna.

ver poulobs 

Sesabamisobas 

movlenasTan an 

obieqtTan

nawilobriv poulobs 

Sesabamisobas 

movlenasTan an 

obieqtTan. modelis 

mixedviT movlenas 

an obieqts aRwers 

bundovnad.

poulobs 

Sesabamisobas 

movlenasTan 

an obieqtTan. 

modelis 

mixedviT 

movlenas an 

obieqts aRwers 

mcire xarvezebiT

zedmiwevniT 

poulobs 

Sesabamisobas 

movlenasTan 

an obieqtTan. 

modelis 

mixedviT 

movlenas an 

obieqts aRwers 

srulyofilad.

modeliT 

obieqtis an 

movlenis 

arsis 

Cveneba.

ar SeuZlia 

modeliT 

manipulirebis 

gziT movlenis 

an obieqtis 

arsis Cveneba. 

ver msjelobs 

modelis 

xarvezebze (Tu 

aseTi arsebobs).

modelis 

manipulirebis gziT 

arasrulyofilad 

aCvenebs obieqtis 

arss (movlenis 

arss). ver msjelobs 

modelis xarvezebze 

(Tu aseTi arsebobs)

ZiriTadad 

sworad 

manipulirebs 

modeliT. 

aCvenebs obieqtis 

an movlenis arss. 

uWirs msjeloba 

modelis 

xarvezebze (Tu 

aseTi arsebobs)

zedmiwevniT 

sworad 

manipulirebs 

modeliT. 

aCvenebs 

obieqtis an 

movlenebis arss. 

srulyofilad 

msjelobs 

modelis 

xarvezebze (Tu 

aseTi arsebobs).

problemis gadaWraze dafuZnebuli davalebebi _ Sesrulebuli samuSao unda 
moicavdes problemis gansazRvras, analizs, problemis gadaWris optimaluri gzis 
SerCevas da problemis gadaWras. problemis gadaWraze dafuZnebuli davaleba 
unda iZleodes alternatiuli gadaWris gzebis arsebobis SesaZleblobas.
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nimuSi 2

1    warmoidgineT, rom or WurWelSi moTavsebulia erTi da igive myari niv-
Tiereba, romelTagan erTi kristalhidratia, meore ki – uwylo.
ra xerxs mimarTavT, rom daadginoT – romel WurWelSia kristalhidrati. 
Tanmimdevrulad aRwereT, ra unda moimoqmedoT TiToeul etapze.

namuSevari SeiZleba Sefasdes rogorc cdis oqmis mixedviT, ise 
individualurad morgebuli Sefasebis rubrikebis mixedviT. eqsperimentis 
Semdeg sasurvelia Catardes diskusia. gTavazobT diskusiis Sefasebis rubrikebs: 

kriteriumebi 0 qula 1 qula 2 qula 3 qula

erTveba 

diskusiaSi

uWirs diskusiaSi 

CarTva

diskusiaSi 

CarTulia, magram 

Zalian pasiurobs.

diskusiaSi 

CarTulia, Tumca 

ver vityviT, rom 

aqtiuria

aqtiurad 

CarTulia 

diskusiaSi

ayalibebs azrs
uWirs azris 

Camoyalibeba

azrs ayalibebs 

bundovnad.

ayalibebs azrs 

mcire xarvezebiT

azrs ayalibebs 

naTlad da 

mkafiod.

mosazrebebis 

dasasabuTeblad 

mohyavs 

magaliTebi da 

argumentebi

uWirs azris 

dasasabuTeblad 

argumentebis 

moyvana

moyvanili 

argumentebi 

da magaliTebi 

aradamajerebelia

mohyavs 

argumentebi 

da magaliTebi, 

maT Soris 

damajerebeli

mohyavs 

ramdenime 

damajerebeli 

argumenti da 

magaliTi

ismens diskusiis 

monawileTa 

mosazrebebs, 

oponirebis dros 

koreqtulia

uWirs diskusiis 

monawileTa 

mosazrebebis 

mosmena, TiTqmis 

ar oponirebs

diskusiis 

monawileTa 

mosazrebebs 

ismens nawilobriv. 

ar gamoirCeva 

koreqtulobiT

ismens diskusiis 

monawileTa 

mosazrebebs, 

zogjer 

arakoreqtulia 

oponirebis dros

zedmiwevniT 

ismens 

diskusiis 

monawileTa 

mosazrebebs, 

zedmiwevniT 

koreqtulia 

oponirebis 

dros

proeqti _ Sesrulebuli samuSao unda moicavdes problemis/sakiTxis analizs: 
problemis sakiTxis irgvliv Segrovebuli informaciis analizs. proeqtis 
dagegmvis da Sesrulebis (aqtivobebis) aRweras, daskvnebs, proeqtis saboloo 
produqts.  



73

proeqti:

rkinis Jangvis pirobebis gamokvleva

Temis aqtualoba: rkina udidesi praqtikuli 
mniSvnelobis metalia. simagrisa da simtkicis gamo 
rkina Senadnobebis saxiT gamoiyeneba sxvadasxva 
nagebobis, xidebis mSeneblobaSi. Tumca, mas 
mniSvnelovani nakli aqvs _ garemo pirobebis 
gavleniT advilad iJangeba. Jangs rkinisagan 
gansxvavebuli Tvisebebi aqvs _ is aRar aris 
mtkice da magari. Jangi fxvieria, amitom daJangvis 
adgilebSi rkinis konstruqcia irRveva, rac 
sabolood iwvevs Senoba-nagebobebis ngrevas.

rkinis daJangvis Tavidan acilebis mizniT, 
saWiroa vicodeT, ra garemo pirobebi ganapirobebs 

am process.

Teoriuli nawili: rkina iJangeba haeris Jangbadisa da tenis gavleniT. 
es hipoTeza gamovikvlioT cdiT.

eqsperimentuli nawili: 
aiReT oTxi axali, dauJangavi rkinis lursmani. erTi moaTavseT mSral 

adgilas.
meore ufro tenian adgilas, magaliTad saabazanoSi.
mesame daasveleT da ise moaTavseT polieTilenis paketSi, saidanac 

haeri gamodevnilia. paketi SekariT.
meoTxe mSrali saxiT moaTavseT isev polieTilenis paketSi, saidanac 

aseve gamodevnilia haeri. paketi SekariT.
lursmnebi datoveT am mdgomareobaSi daaxloebiT erTi kvira.
TiToeul SemTxvevaSi rac SeiZleba zustad aRwereT cdis Sedegi.
gamoitaneT daskvna rkinis Jangvis xelSemwyobi faqtorebis Sesaxeb.
proeqts daurTeT Tqveni kvlevis amsaxveli fotomasala.

→
→
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proeqti SesaZloa Sefasdes Semdegi kriteriumebiT.

kriteriumebi 1 qula 2 qula 3 qula

Temis aqtualobis 

dasabuTeba,

miznis gansazRvra

dasabuTeba 

bundovania,

miznis gansazRvra 

aramkafio

asabuTebs Temis 

aqtualobas, Tumca 

miznis gansazRvra arc 

ise mkafioa

naTlad da mkafiod 

asabuTebs Temis 

aqtualobas,

mizani sworad aris 

gansazRvruli

Temis irgvliv 

informaciis mopoveba

Temis irgvliv 

mopovebuli 

monacemebi ar 

Seesabameba mizans

Temis irgvliv 

mopovebuli 

informacia 

arasakmarisia, 

gamoyenebulia erTi 

wyaro

Temis irgvliv 

mopovebuli 

informacia 

mravalferovani da 

sandoa, gamoyenebulia 

sxvadasxva wyaroebi

Catarebuli samuSaos 

Sesabamisi terminebiT 

da cnebebiT aRwera. 

proeqtis etapebis 

aRwera

aRwers Catarebul 

samuSaos Sesabamisi 

terminebiT 

da cnebebiT 

xarvezebis fonze. 

proeqtis etapebi 

araTanmimdevruli da 

arasrulyofilia

aRwers Catarebul 

samuSaos Sesabamisi 

terminebiT da 

cnebebiT mciredi 

xarvezebiT. 

proeqtis etapebi 

Tanmimdevrulia, Tumca 

arasrulyofili

Sesabamisi terminebiT 

da cnebebiT aRwers 

Catarebul kvlevas.

proeqtis yvela 

etapi Sesrulebulia 

Tanmimdevrulad, 

srulyofilad

proeqtis wardgena, 

Sedegebis analizi 

da daskvnebi. 

TvalsaCinoebis 

gamoyeneba

proeqtis Sedegebi 

da daskvnebi mxolod 

nawilobriv Seesabameba 

proeqtis mizans, 

warmodgenilia 

arasrulyofilad, 

TvalsaCinoebis gareSe

proeqtis Sedegebi da 

daskvnebi Seesabameba 

proeqtis mizans, 

Tumca warmodgenilia 

arasrulyofilad, 

mwiri TvalsaCinoebiT

proeqtis Sedegebi da 

daskvnebi Seesabameba 

proeqtis mizans, 

warmodgenilia 

srulyofilad, 

TvalsaCinoebis 

gamoyenebiT

pasuxi dasmul 

SekiTxvebze.

drois limiti

SekiTxvebis 

umravlesobas 

pasuxobs araarsebiTad, 

araefeqturad iyenebs 

misTvis gankuTvnil 

dros

SekiTxvebis 

umravlesobas 

pasuxobs arsebiTad, 

Tumca uWirs drois 

limitis efeqturad 

gamoyeneba

arsebiTad pasuxobs 

dasmul SekiTxvebze,

efeqturad iyenebs 

misTvis gankuTvnil 

dros

prezentacia _ Sesrulebuli naSromis wardgena auditoriis winaSe. 
mniSvnelovania, rom prezentacia ar unda iyos moZiebuli  informaciis 

wardgena. saprezentacio davaleba unda iZleodes saSualebas, TiToeulma 
moswavlem/jgufma waradginos sakuTari originaluri gadawyvetileba, analizi, 
Sefaseba da sxva.



75

vizualuri mxare da 

Sesabamisoba TemasTan

gamoyenebuli 

TvalsaCinoeba ar 

Seesabameba Temas (an 

ar aris gamoyenebuli)

TvalsaCinoebis nawili 

Seesabameba Temas, 

Tumca nawili ar 

iZleva Temis ukeT 

gagebis saSualebas

TvalsaCinoeba mkafioa, 

Seesabameba Temas, misi 

meSveobiT ukeT xdeba 

Temis gaazreba

komunikacia 

auditoriasTan, 

metyvelebis manera

saubrobs ZiriTadad 

monotonurad, 

periodulad 

gaurkvevladac,

auditoriasTan 

kontaqti 

fragmentulia

saubrobs 

garkveviT, Tumca 

periodulad akeTebs 

pauzebs, cdilobs 

auditoriasTan 

kontaqts, nawilobriv 

pasuxobs SekiTxvebs

saubrobs naTlad da 

mkafiod, TiTqmis ar 

akeTebs pauzebs,

auditoriasTan 

aqvs intensiuri 

komunikacia, pasuxobs 

yvela SekiTxvas

drois marTva

ver eteva droSi. 

Temis nawili 

gasaSuqebeli rCeba

eteva droSi, Tumca 

ver aswrebs Temis 

srulad amowurvas, 

amowuravs Temis 

ZiriTad nawils

efeqturad iyenebs 

misTvis gankuTvnil 

dros, srulyofilad 

aSuqebs Temas

ese: eses struqtura SesaZloa iyos Semdegi.
•	 Sesavali.
•	 problemis gadasaWrelad moZiebuli informaciis analizi.
•	 sakuTari Sexedulebebis argumentirebulad Camoyalibeba.
•	 daskvna.
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gTavazobT agreTve eses Sefasebis rubrikas.

kriteriumi 1 2 3

mosazrebebis 
Camoyalibeba

mosazrebebi 
Camoyalibebuli ar 

aris mwyobrad

mosazrebebi 
nawilobriv 
mwyobradaa 

Camoyalibebuli

mosazrebebi 
mkafiod, naTlad 

da mwyobradaa 
warmodgenili

leqsikis da 
terminologiis 

Sesabamisoba 
TematikasTan

leqsika da 
terminologia 

ZiriTadad 
gamoyenebulia 

araadekvaturad, 
an ar aris 

gamoyenebuli

leqsika da 
terminologia 

ZiriTadad 
adekvaturia, 

Seesabameba 
Tematikas

leqsika da 
terminologia 

srulad Seesabameba 
Tematikas,. 

zedmiwevniT 
adekvaturia

eses nawilebis 
logikuri kavSiri

eses nawilebi 
erTmaneTTan 

dakavSirebulia 
aralogikurad

eses nawilebi 
erTmaneTTan 

dakavSirebulia 
ZiriTadad 
logikurad

eses nawilebi 
erTmaneTTan 

dakavSirebulia 
zedmiwevniT 
logikurad

poziciis 
dasabuTeba

poziciis 
dasasabuTeblad 

mohyavs 
aradamajerebeli 

argumentebi

poziciis 
dasasabuTeblad 

mohyavs erTi 
damajerebe.li 

argumenti

poziciis 
dasasabuTeblad 

mohyavs ramdenime 
damajerebeli 

argumenti

daskvnis 
Sesabamisoba eses 

SinaarsTan

daskvna ar 
gamomdinareobs 

eses Sinaarsidan an 
bundovania

daskvna nawilobriv 
Seesabameba eses 

Sinaarss

daskvna 
gamomdinareobs 
eses Sinaarsidan

referati _ mokle werilobiTi naSromia, is agebulia sxvadasxva avtorebisagan 
nasesxebi masalebiT da ar Seicavs damoukidebel kvlevasa da daskvnebs. referatis 
weris dros ar aris savaldebulo Seiqmnas raRac axali, magram savaldebuloa 
koreqtulad da adekvaturad iyos gadmocemuli is sakiTxebi, ideebi, faqtebi da 
argumentebi, romelTa referirebac sruldeba.
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referatis Sefasebis rubrikebia:

kriteriumebi 1 qula 2 qula 3 qula

referatis 
Sesabamisoba 
TemasTan

referati 
nawilobriv 
pasuxobs Temas

referati 
ZiriTadad pasuxobs 
Temas

referati 
zedmiwevniT 
pasuxobs Temas

referatis Sinaarsi 
da struqtura

referati 
nawilobrivaa 
organizebuli da 
struqturirebuli

referati 
ZiriTadad 
organizebuli da 
struqturirebulia

referati 
zedmiwevniT 
organizebuli da 
struqturirebulia

informaciis 
mopoveba da 
sandooba

informacia 
mopovebulia 
mxolod erTi 
wyarodan

informacia 
mopovebulia 
sxvadasxva 
wyarodan, Tumca 
zogierTi wyaro ar 
aris sando

informacia 
mopovebulia 
sxvadasxva 
wyarodan. 
informaciis 
wyaroebi sandoa

referatis enis 
gamarTuloba, 
terminologiis 
gamoyeneba

referatis 
ena ZiriTadad 
gaumarTavia, 
rig SemTxvevebSi 
araadekvaturia

referatis 
ena ZiriTadad 
gamarTulia, 
terminologia 
ZiriTadad 
adekvaturia

referatis ena 
zedmiwevniT 
gamarTulia, 
terminologia 
zedmiwevniT 
adekvaturia

referatis 
SinaarsSi 
movlenebis, 
faqtebis da 
obieqtebis 
urTierTkavSiri

referatis 
SinaarsSi 
movlenebis, 
faqtebis da 
obieqtebis 
urTierTkavSiri ar 
aris gamokveTili

referatis 
SinaarsSi 
movlenebis, 
faqtebis da 
obieqtebis 
urTierTkavSiri 
ZiriTadad 
gamokveTilia

referatis 
SinaarsSi 
movlenebis, 
faqtebis da 
obieqtebis 
urTierTkavSiri 
mkafio da naTelia

amave dros SekiTxvebi SeiZleba daisvas rubrikebis mixedviT.
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eleqtrolituri disociacia da xsnarebi
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 warmoidgineT, rom saxlSi marto darCenili Tqveni megobari cudadaa: ace-
minebs, surdo aqvs, mowamlulia da aRebinebs. man ukeT gasaxdomad cxvirSi 
fiziologiuri xsnaris CawveTeba gadawyvita, magram xsnari saxlSi ar aRmoaCnda, 
amitom, man Tavad daamzada xsnari, romlis cxvirSi CawveTebis Semdeg usiamovno 
SegrZnebebi daewyo. 

rogor fiqrobT, ram gamoiwvia aseTi SegrZnebebi? rekomendebulia Tu ara sax-
lis pirobebSi fiziologiuri xsnaris damzadeba? risi gaTvalis-winebaa aucile-
beli misi damzadebis dros?

gaecaniT sakiTxs: xsnarTa najeroba, koncentracia da SeimuSaaveT re-komenda-
ciebi fiziologiuri xsnaris – natriumis qloridis 0.9%-iani xsna-ris Tvisebebis, 
gamoyenebisa da saxlis pirobebSi misi damzadebis usafrTxo xerxis Sesaxeb. 

momzadebuli masala gaacaniT Tanaklaselebs bukletis saSualebiT.

naSromSi/naSromis prezentaciisas xazgasmiT warmoaCineT:
• ra gavlenas axdens sxvadasxva faqtori   xsnadobaze? romeli  fizikur-qimi-

uri procesebi mimdinareobs  am dros xsnarSi? (nivT.1, 3, 4; fiz. da qim. movl. 1, 2)
•	 ra gavlenas axdens  xsnadobaze molekulaTaSorisi urTierTqmedebis Zale-

bi? (nivT.3; qim.bma 1,2;);
•	 ra mniSvneloba aqvs xsnarSi gamxsnelisa da gaxsnili nivTierebebis Tana-

fardobas? rogor miiRebT  garkveuli   procentuli da moluri  koncentraciebis   
xsnarebs? (nivT. 1, 2,4 ; fiz. da qim movl. 1, 2)

•	 ra kavSiri arsebobs  xsnaris koncentraciasa da mis gamoyenebas Soris yo-
fa-cxovrebaSi? (nivT.1, 2, 4; fiz. da qim. movl.1)

kompleqsuri davaleba
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xsnarebi 1.1.1
gaixseneT: 

1) ra SemTxvevaSia narevi WeSmariti xsnari?
2) ra gansxvavebaa najer da ujer xsnarebs Soris?

WiqaSi CaasxiT 100 ml wyali, gazomeT misi temperatura da CainiSneT. masSi 
gaxseniT uwylo natriumis karbonati (daaxloebiT 30 g). axla gazomeT xsna-
ris temperatura. ra SeamCnieT?

meore WiqaSi CaasxiT kvlav 100 ml wyali. gazomeT misi temperatura da Cai-
niSneT. gaxseniT masSi, daaxloebiT, 10 g amoniumis nitrati. gazomeT xsnaris 
temperatura. ra SeamCnieT?
gaxseniT wyalSi uwylo spilenZis sulfati. daakvirdiT feris cvlilebas. 
ra SeamCnieT?
gaxsna mxolod fizikuri procesia, Tu xsnarSi qimiuri procesebic mimdi-
nareobs? ratom fiqrobT ase?

1) WeSmariti xsnari cvladi Sedgenilobis erTGgvarovani narevia, romelic 
Sedgeba gamxsnelis, gaxsnili nivTierebisa da maTi urTierTqmedebis produ-
qtebisagan. narevi maSinaa WeSmariti xsnari, rodesac gaxsnili nivTierebis 
nawilakebi Tanabradaa ganawilebuli gamxsnelis mTel moculobaSi.

2) najer xsnarSi nivTiereba mocemul temperaturaze metad aRar ixsneba, ujer 
xsnarSi ki nivTiereba mocemul temperaturaze kidev SeiZleba gaixsnas.

natriumis karbonatis wyalSi gaxsnisas xsnari Tbeba, xolo amoniumis nitratis 
wyalSi gaxsnisas xsnari civdeba.

uwylo spilenZis sulfati TeTria, wyalSi gaxsnisas miiReba cisferi Seferi-
loba. siTbos gamoyofa an STanTqma, feris cvlileba qimiuri reaqciis niSnebia. 
e. i. gaxsnis dros adgili aqvs qimiur movlenebsac.

Tu maswavlebeli cdas ver  atarebs, moswavleebs aCvenebs suraTebs:

NH4Cl-is wyalxsnari

Na2CO3-is wyalxsnari

wyali

wyali

→

→
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ekiTxeba moswavleebs: ra procesebi ganviTarda wyalSi Na2CO3-is gaxsnis Semdeg, 
NNH4Cl-is wyalSi gaxsnis Semdeg energetikuli TvalsazrisiT?

siTbos gamoyofa an STanTqma, aris Tu ara qimiuri reaqciis niSani?
xsnarSi qimiuri procesebic mimdinareobs, Tu gaxsna mxolod fizikuri proce-

sia? xsnarSi qimiuri procesebic mimdinareobs, Tu gaxsna mxolod fizikuri pro-
cesia?

 1     xsnaris sruli ganmarteba aseTia:
	 xsnari aris cvladi Sedgenilobis erTgvarovani narevi, romelic Sedgeba gam

xsnelis, gaxsnili nivTierebisa da maTi urTierTqmedebis produqtebisagan.
	 daasabuTeT, rom:	 a) xsnari cvladi Sedgenilobisaa;
	 b) xsnari erTgvarovani narevia;
	 g) xsnarSi mimdinareobs rogorc fizikuri, ise qimiuri procesebi.

a) xsnari cvladi Sedgenilobisaa, magaliTad, 10 g sufris marilis wyalSi gax-
snisas miiReba xsnari. xsnari miiReba 20g sufris marilis wyalSi gaxsnis drosac.

b) xsnari erTgvarovani narevia, radgan masSi SeuiaraRebeli TvaliT SeuZlebe-
lia gaxsnili nivTierebis nawilakebis SemCneva.

g) xsnari imis mixedviT civdeba an Tbeba, Tu romel nivTierebebs gaxsniT masSi. 
amave dros, zogierTi nivTierebis wyalSi gaxsnisas feri icvleba, feris cvlileba 
da siTbos gamoyofa an STanTqma qimiuri reaqciis niSnebia.

 2     rogor daasabuTebT, rom sufris marilis wyalSi gaxsna fizikuri da qimiuri 
procesebis erTobliobaa?

sufris marilis wyalSi gaxsnisas misi kristalebi TandaTan pataravdeba da bo-
los saerTod qreba. e. i. kristali irRveva, rac fizikuri movlenaa.  sufris mar-
ilis wyalSi gaxsnisas miiReba erTgvarovani narevi, e. i. misi nawilakebi Tanabrad 
nawildeba gamxsnelis mTel moculobaSi, rac fizikuri procesis, difuziis Sede-
gia. 

amave dros, Tu wylis temperaturas gavzomavT dasawyisSi da sufris marilis 
wyalSi gaxsnis Semdeg, SevamCnevT mis Semcirebas, rac qimiuri movlenis niSania.

 
 3    moifiqreT:

a) ori xerxi, romliTac najeri xsnari SesaZloa zenajer xsnarad gadavaqcioT.
b) ori xerxi, romliTac najeri xsnari SesaZloa ujeri gaxdes.

a) 1) Tu najer xsnars gavacivebT, masSi imaze meti nivTiereba iqneba gaxsnili, 
vidre ixsneba mocemul temperatureze da xsnari zenajeri gaxdeba;

2) Tu xsnars avaorTqlebT, wylis garkveul moculobaSi imaze meti nivTiereba 
iqneba, vidre am raodenobis wyalSi ixsneba, e. i., xsnari zenajeri iqneba;

b) 1) Tu najer xsnars gamxsnels davamatebT, is ujeri gaxdeba, radgan masSi 
imaze naklebi raodenobis nivTiereba iqneba gaxsnili, vidre ixsneba mocemuli ra-
odenobis wyalSi;

2) Tu najer xsnars gavaTbobT, am SemTxvevaSic xsnarSi imaze naklebi raodeno-
bis nivTiereba iqneba, vidre mocemul temperaturaze ixsneba.
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1    ra procesi warimarTeba natriumis hidroqsidis xsnaris gacivebisas 50°C-dan 
20°C-mde. sad ̀ wava~ gaxsnili zedmeti nivTiereba? rogoria am zedmeti nivTier-
ebebis masa, Tu xsnaris dasamzadeblad aiRes 100g wyali. cnobilia, rom 20°C-ze 
100 g wyalSi ixsneba 109 g natriumis hidroqsidi, 50°C-ze ki – 145g.

natriumis qloridis xsnaris gacivebisas gamokristalebas daiwyebs Nnatriumis 
qloridi, radgan temperaturis Semcirebisas nivTierebis xsnadoba mcirdeba.

gaxsnili `zedmeti~ nivTiereba gamokristaldeba. am nivTierebis masaa
145 g– 109 g= 36 g 
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1.1.2xsnadoba

gaixseneT: 

ris Sesaxebaa le Satelies principi? rogor CamoayalibebT?

gaizrdeba Tu Semcirdeba nivTierebis xsnadoba temperaturis gazrdiT, Tu 
gaxsnis siTburi efeqti dadebiTia? axseniT ratom?

 1     CaCl2-is wyalSi gaxsnisas gamoiyofa 46,4 kj/moli siTbo. ixelmZRvaneleT le 
Satelies principiT da daadgineT, rogor imoqmedebs temperatura am marilis 

wyalSi gaxsnaze.

liTiumis qloridis wyalSi gaxsnisas misi kristalis rRvevas esaWiroeba 842 
kj/moli energia, xolo ionebis hidrataciisas gamoiyofa, 879.1 kj/moli ener-
gia. rogori iqneba liTiumis qloridis gaxsnis procesi – endoTermuli, Tu eg-
zoTermuli iqneba?

le Satelies principi exeba qimiur wonasworobaze moqmed  faqtorebs. Tu raime 
faqtori arRvevs qimiur wonasworobas, sistemaSi aRiZvreba  movlenebi, romlebic 
am  faqtoris Semcirebiskenaa mimarTuli.

ionebis hidrataciisas gamoyofili energia aWarbebs kristaluri struqturis 
daSlis energias, amitom liTiumis qloridis wyalSi gaxsnis procesi egzoTermuli.

le Satelies principis Tanaxmad, Tu gaxsnis siTburi efeqti dadebiTia, tem-
paturis gazrdiT nivTierebis wyalSi xsnadoba Semcirdeba.

ra procesebi ganviTardeboda wyalxsnarSi, natriumis qloridis nacvlad 
kaliumis bromidi rom gagvexsna?

kaliumis ionebis irgvliv Tavs moiyris wylis dipolebi uaryofiTi polusiT, 
xolo bromis ionebis irgvliv – dadebiTi polusiT. maT Soris aRZruli mizidvis Za-
lebi gadaaWarbebs kristalSi ionebs Soris arsebul mizidvis Zalebs. kristali 
dairRveva da hidratirebuli ionebi xsnarSi gadava.

suraTis mixedviT, romeli marilis xsnadobaa yvelaze meti 0°C-ze?
romeli marilis xsnadobaa yvelaze naklebi 0°C-ze?

00C-ze yvelaze metia Kl-is xsnadoba. yvelaze naklebia K2Cr2O7-is xsnadoba.
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temperaturis gavlena nivTierebis xsnadobaze damokidebulia gaxsnis proce-

sis siTbur efeqtze. Tu gaxsnis siTburi efeqti uaryofiTia, le Satelies principis 

Tanaxmad, temperaturis gazrdiT nivTierebis xsnadoba izrdeba. Tu gaxsnis siTburi 

efeqti dadebiTia, isev da isev le Satelies principis Tanaxmad, temperaturis gazr-

diT nivTierebis xsnadoba mcirdeba.

radgan CaCl2-is wyalSi gaxsnis procesi egzoTermulia, temperaturis gazrdiT misi 

xsnadoba Semcirdeba.

2    ixelmZRvaneleT le Satelies principiT da axseniT, rogor moqmedebs wnevis 
gazrda airebis wyalSi xsnadobaze.

Tu sistemis wonasworoba irRveva, Cven SemTxvevaSi wneva izrdeba, sistemaSi unda 
aRiZras iseTi procesi, romelic am wnevas Seamcirebs. Sesabamisad, Txevad fazaSi airis 
meti raodenoba  unda gaixsnas. amitom zogadad, wnevis gazrdiT, airis wyalSi xsnadoba 
izrdeba.

 3    SeadgineT magniumis QLOqloridis wyalSi gaxsnis energetikuli diagrama, Tu 
am marilis kristaluri struqturis rRvevaze ixarjeba 2500 kj/moli energia, 
xolo Mg2+ da Cl–-ionebis  hidrataciisas gamoiyofa, Sesabamisad, 1953.9 da 352.4 
kj/moli energia. rogoria magniumis qloridis wyalSi gaxsnis siTburi efeqti? 
es procesi endoTermulia Tu egzoTermuli?

ionebis hidrataciisas gamoyofili energia udris: 1953.9 + 352.4 = 2306.3 

(kj/moli). hidrataciisas gamoyofili energia naklebia kristaluri struqturis 

daSlis energiaze. 2500−2306.3=193.7(kj/moli). amitom procesi iqneba endoTermu-

li, STainTqmeba 193.7 kj/moli energia. xsnari gacivdeba. magniumis qloridis wyal-

Si gaxsnis procesis energetikuli diagrama Semdegi saxisaa:

2500kj/moli

2306.3kj/moli

2500kj/moli

230.6kj/moli

−193.7kj/moli

 4    wyalSi gaxsnes bariumis nitrati, vercxlis nitrati, natriumis nitrati. 
romeli marilis wyalSi gaxsnisas miiRweva wonasworoba ufro male, Tu 100 g 
wyalSi ixsneba, Sesabamisad, 9.2 g, 222 g da 88 g TiToeuli Mmarili?

rac ufro mcirea marilis wyalSi xsnadoba, miT ufro male miiRweva misi gax-
snisas wonasworoba. amitom yvelaze swrafad wonasworoba miiRweva bariumis ni-
tratis (98.2g), Semdeg natriumis nitratis (88 g), Semdeg vercxlis nitratis (222g) 
wyalSi gaxsnisas.

E1
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–193.7 kj/moli25
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saSinao davaleba

 1    ras udris kaliumis nitratis masa, romelic miiReba 60°C-ze temperaturaze 
najeri 30 g marilis xsnaris aorTqlebisas.

amoxsna

moc.:	 m(xs)=30 g

		  t=60°C
		  S60°C(KNO3)-is=110 g.

u.g. m(gamokr. KNO3)

gamovTvaloT KNO3-is masa, romelic 30 g xsnarSia. radgan 100 g wyalSi 60°C-ze 110 g 

KNO3 ixsneba, SegviZlia davweroT:

(100 g + 110 g) xsnarSi _ 110 g KNO3

	            30 g  xsnarSi _ x

			   x= 30⋅110210 =15.7 g KNO3.

 2     gansazRvreT kaliumis qloridis xsnadoba, Tu cnobilia, rom 20.94 g xsnari 
Seicavs 3.25 g marils 20°C temperaturaze.

amoxsna

moc.:	 V(xs)=20 ml

		  m(xs)=20.94 g

		  m(KCl)=3.25 g

		  u. g. S(KCl)

1) radgan viciT xsnarisa da masSi gaxsnili nivTierebis masa, SegviZlia davadginoT 

gamxsnelis masa:

20.94 g _ 3.25 g =17.69 g

2) vipovoT marilis xsnadoba:

	 17.69 g wyalSi _ 3.25 g marili

	 100 g wyalSi   _ x

	 x=100⋅3.2517.69 =18.37 g
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gamoikvlieT, romeli marilis  xsnadobaa ufro meti. amisTvis SearCieT 
sami marili: sufris marili, NaCl, sasmeli soda NaHCO3, sarecxi soda 
Na2CO3. moamzadeT maTi najeri xsnarebi maRal temperaturaze. sam Wiqa-
Si CaasxiT Tanabari moculobis da temperaturis cxeli wyali. saTiTa-
od CauSviT am WiqebSi marilebi da urieT kovziT manam, sanam TiToeulis 
fskerze Mmarili daleqvas ar daiwyebs. ase miiRebT najer xsnarebs. ga-
filtreT miRebuli xsnarebi. Wiqebi gafiltruli xsnarebiT moaTavseT 
gril adgilze. rodesac xanarebi gacivdeba da kristalebi gamoiyofa, 
daacileT isini xsnarebs, moaTavseT sufTa  xelsawmend qaRaldze da  
SeamSraleT (Tu filtris qaRaldi gaqvT, ukeTesia). mza kristalebi 
waiReT skolaSi da awoneT saskolo laboratoriaSi. gamoitaneT daskv-
na, romeli kristalis masa ufro metia da  romeli marili ixsneba ukeT 
wyalSi.

saSinao cda

 3    natriumis qloridis kristaluri struqturis rRvevaze ixarjeba 
774  kj/moli  energia, xolo Na+ da Cl− ionebis hidrataciisas gamoiyofa, Se-
sabamisad, 423.6 da 351.4 kj/moli energia. cnobilia, rom 0°C-ze 100 g wyalSi 
ixsneba 35.7 g es Mmarili, xolo 20°C-ze – 36 g. ratom icvleba ase umniSvnelod 
natriumis qloridis wyalSi xsnadoba temperaturis gazrdisas?

natriumis qloridis wyalSi gaxsnisas natriumisa da qloris ionebis  hi-

drataciisas gamoyofili energiaa: 423.6+351.4=775.0 kj/moli.

kristaluri struqturis daSlis energiaa 774kj/moli. e.i. gaxsnis siTburi 

efeqtia 775+774=1 kj/moli, gaxsnis siTburi efeqtis Zalian mcire mniSvnelobis 

gamo, natrumis qloridis xsnadoba temparaturis gazrdiT umniSvnelod icvleba.

 4    suraTze gamosaxuli grafikebis mixedviT imsjeleT, romeli airebi ixsneba 

wyalSi ukeTesad? gaiTvaliswineT airebis wyalTan urTierTqmedeba.

wyalSi ukeTesad ixsneba is airebi, romlebic masTan qimiurad urTierTqmedebs: 
NH3, CO2. aseve polarul-kovalenturi naerTebi: HCl, HBr. is airebi ki, romlebic 
wyalTan ar urTierTqmedebs, cudad ixsneba: O2, H2, CO.

5    warmoidgineT, rom gaqvT mxolod wyali da misi saSualebiT unda gamoicnoT 

sami myari nivTiereba: bariumis sulfati, natriumis sulfati da spilenZis sul-

fati. aRwereT, rogor CaatarebT eqsperiments. ra niSnebis mixedviT gamoicnobT 

TiToeul maTgans?

samive nivTierebaze vimoqmedoT wyliT. bariumis sulfati ar gaixsneba, 
natriumis sulfati gaixsneba, spilenZis sulfatic gaixsneba, magram xsnari 
iqneba  cisferi.

cdis Sedegad gairkveva, rom wyalSi ukeTesad ixsneba Na2CO3, Semdeg NNaCl  da 
bolos –NaHCO3.
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praqtikuli mecadineoba

gaxsnili nivTierebis masuri da moluri wili 1.1.3

 
1     gansazRvreT nivTierebis masuri wili xsnarSi, romlis mosamzadebladac 
aiRes 70 g wyali da 50 g marili:

	 	 	
	 	 	 w = 

50
70+50 = 50

120  ≈ 0.42.

 2     gansazRvreT sufris marilis masuri wili xsnarSi, romelic Seicavs 40 g ma-
rilsa da 160 g wyals.

	 	 	 w = 
40

160+40 = 40
200  ≈ 0.2.

 
3     medicinaSi, fiziologiuri xsnaris saxelwodebiT, gamoiyeneba sufris ma-
rilis 0.9%-iani xsnari. iangariSeT 200 g fiziologiuri xsnaris dasamzadeblad 
saWiro sufris marilis da wylis masa:

	 0.9 = x
200

 ⋅ 100 	 180 = 100x 		  x=1.8 g NaCl

wylis masaa 200 – 1.8g = 198.2 g.

 4     aaorTqles 20 g 4%-iani Saqris wyalxsnari. ras udris am dros gamoyofili 
Saqris kristalebis masa?

4 = x
20

 ⋅ 100 	 100x = 80 		  x=0.8 g

 5     200 g 50%-ian xsnars daamates 50 g wyali. gansazRvreT nivTierebis masuri 
wili xsnarSi:
50 = x

200
 ⋅ 100	 	 10000 = 100x 		  x=100 g

w = 100
250

 ⋅ 100	 	 w = 1000
25

 = 40%.

6     Seuries 200 g 5%-iani da 300 g 10%-iani  xsnarebi. gansazRvreT nivTier-
ebis masuri wili miRebul xsnarSi:

5 = x
200

 ⋅ 100 	 1000 = 100x 	 x=10 g.

10 = x
300

 ⋅ 100	 3000 =100x 	 x=30 g	     w = 40
500

 ⋅ 100 = 8%

aRwereT, rogor unda damzaddes saqarozas 1 moluri xsnari.

avwonoT erTi moli saqaroza, es aris 342 g. saqarozas es nimuSi gadavitanoT 
niSnulian kolbaSi. davamatoT wyali myari nivTierebis gasaxsnelad. Semdeg ki 
WurWeli gavavsoT wyliT niSnulamde.
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7    gamoTvaleT gaxsnili nivTierebis raodenoba da masa, romelic aucile-
belia: 
a) 0.2  moluri  200 ml xsnaris mosamzadeblad;

b) 0.05 Mmoluri  Ba(OH)2-is 500 ml-Si xsnaris mosamzadeblad.

a) 0.2 moluri  xsnari niSnavs, rom yovel 1000 ml-Si aris 0.2 moli KOH

amitom SevadginoT proporcia:

1000 ml –  0.2 moli KOH

   200 ml –   x 		  x = 0.04 moli KOH

m(KOH) = 56 g/moli ⋅ 0.04 moli = 2.24 g

b) 1000 moli  –  0.05 moli 

	           500   –   x  		 x= 500 ⋅0.05
1000  = 0.025 moli

m(BaSO4) = 233 g/moli∙ 0.025 moli = 5.825 g

8  100 g marilis 20%-ian xsnars daamates 300 g misive 10%-ian xsnari.
gansazRvreT xsnaris procentuli koncentracia. SeqmeniT  modeli, romel-

Sic  aisaxeba amocanis amoxsnis algoriTmi. Tqveni modeli gamosaxeT:  
1.	 gamosaTvleli formulis gamoyenebiT;
2.	 grafikulad (diagramebis gamoyenebiT);
3.	 Tanmimdevruli gamoTvlebiT.

1.2. gamoiyeneba svetovani an wriuli diagrama
3. Tanmimdevruli gamoTvlebiT:
a. ramden   gaxsnil nivTierebas  Seicavs:
a) 100 g 20%-iani xsnari; [100 ∙ 0.2 = 20(g)]
b) 300 g 10%-iani xsnari? [300 ∙ 0.1 = 30(g)]
b. ra masis nivTierebas Seicavs miRebuli xsnari?
20 g + 30 g = 50 g
g. ras udris  miRebuli xsnaris masa?
100 g + 300 g = 400 g
d) ras udris miRebuli xsnaris procentuli koncentracia?
(50/400)100 = 12.5(%)
pasuxi: 12.5%

moswavleebi qmnian sxvadasxva saxis models gansazRvruli sakiTxis, movlenis, 
procesis sademonstraciod, asaxsnelad, dasasabuTeblad, varaudis mxardasaWe-
rad. modeli SeiZleba iyos fizikuri. 

modeli SeiZleba iyos fizikuri (mag., mulaJi, maketi, analogia),  kognitur-vi-
zualuri (sqema, diagrama, cxrili), maTematikuri (mag., formula, gantoleba) an 
kompiuteruli (simulacia). 
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 1    dafiqrdiT da upasuxeT:
	 mocemulia 0.5 l 0.001 moluri kaliumis hidroqsidis KOH da bariumis hidroq-

sidis Ba(OH)2 xsnarebi. am xsnarebSi gaxsnili niv-
Tierebis raodenoba Tanabaria Tu sxvadasxva?

	 axseniT pasuxi.

Tu orive xsnari 0.05 l da 0.001 moluria, maSin niv-
Tierebis raodenoba orive SemTxvevaSi erTnairi iqne-
ba.

 2     SeavseT cxrili.GG gaiTvaliswineT moqmedebaTa 

Sesrulebis samkuTxedis informacia:

A xsnari 

natriumis hi-
droqsidis

NaOH  

2 l

B xsnari 

natriumis Tio-
sulfatis

Na2S2O3 

250 ml

C xsnari 

tyviis nitratis

Pb(NO3)2 

100 ml

D xsnari 

vercxlis nitra-
tis

AgNO 

25 ml

koncentracia 

(moli/l)
1 2 0.1 0.05

gaxsnili 

nivTierebis ra-

odenoba (moli)
1 ⋅ 2=2 2⋅

250
1000 =0.50 1= 100

1000 =0.01
0.05⋅ 25

1000
=0.00125

moluri masa (g/

moli)
40 158 331 170

gaxsnili niv-

Tierebis masa 

(g)
80 79 3⋅31 0⋅2125

saSinao davaleba

raodenoba

 (moli)

koncentracia 

(moli/l)

moculoba

 (l)

aRniSnuli praqtikis ganxorcielebisas moswavle: 
 iyenebs, qmnis da xvews modelebs, raTa uCvenos da axsnas aradakvirvebadi obie-

qtebi, movlenebi, procesebi (mag., rTuli molekulebis agebuleba, eleqtronebis 
moZraoba atomis birTvis garSemo);

 iyenebs, qmnis da xvews modelebs, raTa daasabuTos an uaryos gamoTqmuli varaudi;
 iyenebs, qmnis da xvews modelebs (fizikuri, kognituri, maTematikuri, kompiu-

teruli), raTa aRweros, uCvenos, daasabuTos an winaswar gansazRvros damokide-
buleba cvladebs, sistemebsa da maT komponentebs Soris (mag., modelis saSualebiT 
uCvenebs da xsnis, rogor Seicvleba erTi cvladi meoris zegavleniT;

afasebs ama Tu im modelis Rirsebebs an mis SezRudvebs Sesabamis obieqtTan, 
procesTan, meqanizmTan mimarTebaSi, amave mizniT adarebs sxvadasxva models;

cdis models, raTa uCvenos, ramdenad Seesabameba is „originals“, xvews models 
miRebuli Sedegebis mixedviT.
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1.1.4koloidebi

gaixseneT: 

ra gansxvavebaa erTgvarovan da araerTgvarovan  narevebs Soris?

salaTis sakazmis mosamzadeblad zeTsa da Zmars iyeneben. SeurieT zeTi 
da Zmari erTmaneTs mcire zomis boTlSi da anjRrieT narevi. Tqven 
miiRebT emulsias.  daayovneT es  emulsia  mcire droiT. ra SeamCnieT?

cda

 1    daxazeT diagrama da aCveneT, ra aris koloidi.
 miuTiTeT, romelia dispersiuli faza da romeli – dispersiuli garemo
dispersiuli faza aris nivTiereba, romelic ganawilebulia dispersiul gare-

moSi. dispersiuli garemo aris nivTiereba, romelSic ganawilebulia dispersiuli 
faza.

disperსiuli faza
dispersiuli garemo

erTgvarovan narevSi nivTierebis nawilakebi Tanabradaa ganawilebuli gamxs-
nelis mTeli moculobaSi. maTi SemCneva SeuiaraRebeli TvaliT SeUuZlebelia. ara
erTgvarovan narevSi ki – piriqiT, narevis TiToeuli komponenti SeuiaraRebeli 
TvaliTac SevamCnioT.

am emulsiis mcire droiT dayovnebis Sedegad SesamCnevi gaxdeba, rogor daiyo 
narevi kvlav or fenad – Zmris da zeTis fenebad, e.i. am ori komponentis Sereva SeuU-
Zlebelia.

moiyvaneT dispersiuli sistemis magaliTi, rodesac dispersiuli faza 
siTxea, dispersuli garemo ki – airi.

aseTi dispersiuli sistemis magaliTia Rrubeli, nisli, sadac wylis wveTebi 
Sereulia haerSi.

gaabnevs Tu ara sinaTlis sxivs suspenzia? pasuxi ganmarteT.

suspenziaSi Sereuli myari nawilakebis zoma aRemateba koloiduri nawilake-
bis zomas, amitom suspenzia gaabnevs sinaTlis sxivs.
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 2    Tqveni azriT, qvemoT CamoTvlilTagan romeli ra tipis koloidia:
a) xelis kremi;
b) beze;
g) Tmis geli;
d) tuCsacxi;
e) mwerebis sprei.

a) xelis kremi – siTxe Sereulia siTxeSi;
b) beze – siTxeSi Sereulia airi (haeri);
g) Tmis geli – siTxeSi Sereulia airi;
d) tuCsacxi – siTxeSi Sereulia myari nivTiereba;
e) mwerebis sprei – siTxeSi Sereulia airi, aerozoli.

 3    ratom aris SeuZlebeli, qvemoT mocemul orive SemTxvevaSi koloidis momza-
deba?

a) eTanoli da wyali;
b) Jangbadi da azoti.

eTanoli da wyali molekulur doneze ereva erTmaneTs, iseve rogorc azoti 
da Jangbadi. miiReba  erTgvarovani narevebi. amitom maTgan koliodis momzadeba 
SeuZlebelia.

 1    ras fiqrobT, ratom ar axasiaTebs xsnarebs tindalis efeqti?

WeSmarit xsnarSi gaxsnili nivTierebebis nawilakebis zoma mcirea, isini ver 
gaabneven sinaTlis sxivs, amitom maT tandalis efeqti ar  axasiaTebT.

 2    ris mixedviT vsazRvravT narevi xsnaria, suspenzia Tu koloidi?

dispersiuli fazis nawilakebis mixedviT vsazRvravT  narevi xsnaria, suspen-
ciaa Tu koloidi. WeSmarit xsnarSi nawilakebis zoma ar aRemateba 5 nm-s.

suspenziaSi 1000nm  da meti, koloidebSi koloiduri  nawilakebis zoma 5 nm-dan 
500 nm-mdea.

 3    ras fiqrobT, ratom aris SeuZlebeli dispersiuli garemosagan koloiduri 
nawilakebis gamoyofa gafiltvriT?

koliodur xsnarebSi dispersiuli fazis nawilakebi SeuaraRebeli TvaliT ar 
Cans, magram maTi danaxva ultramikroskopiT SesaZlebelia.

koloiduri nawilakebi gadis filtris qaRaldSi da amitom koloidis disper-
siuli fazisa da dispersiuli garemos dayofa gafiltvriT SeuZLlebelia.

saSinao davaleba
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kompleqsuri davaleba

bavSvobaSi sofia xSirad stumrobda bebias da babuas sofelSi da maT saojaxo 
saqmeebSi exmareboda. sofias ukvirda, ratom Sehqonda babuas sasuqi yanaSi mainc-
damainc wvimian amindSi – isini xom yovelTvis talaxian-debodnen. daexmareT so-
fias gaerkves sakiTxis arsSi.

SeiswavleT sakiTxi: eleqtrolituri disociacia da masze moqmedi faq-tore-
bi.

daadgineT, ra saxiT da rogor xvdeba qimiuri elementebi organizmSi? rome-
li procesi ganapirobebs organizmSi maT moxvedras? romeli procesiTaaa gan-
pirobebuli am nivTierebebis ionebad daSla? ra mniSvne-loba aqvs am ionebs orga-
nizmis funqcionirebisTvis?

naSromi warmoadgineT posteris saxiT.

naSromSi/naSromis prezentaciisas xazgasmiT warmoaCineT:
•	 romeli nivTierebis wyalxsnari gaatarebs/ ar gaatarebs  eleqtrul dens da 

ratom? rogor daadasturebT amas? (nivT.1. 2,3,  fiz. da qim. movl.1.2)
•	 rogor   warmoadgenT  eleqtrolitebis  wyalSi gaxsnisas mimdinare  qimiur 

gardaqmnebs sruli da Sekvecili ionuri tolobebis  saxiT? (nivT.1. 2,3,  fiz. da qim. 
movl.1.2.  qim.bma.1.2.)

•	  ra   mniSvneloba aqvs  eleqtrolituri disociaciis process   yofa-cxovre-
bisa da bunebisaTvis? (nivT.1.2.4.  fiz. da qim. movl.1.2.)

•	 romeli nivTierebebis  saxiT xvdeba natriumis, kaliumis, kalciumisa da mag-
niumis  ionebi organizmSi? ra mniSvneloba aqvs maT fiziologiuri procesebis sa-
Tanadod warmarTvaSi? (nivT.1.2.   fiz. da qim. movl.1.2.)
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1.2.1eleqtroliti Tu araeleqtroliti

a) aawyveT 3.2 suraTze gamosaxuli 
mowyobiloba;
b) moaTavseT WurWelSi myari su-
fris marili, CauSviT masSi ele-
qtrodebi da CamrTveli SeaerTeT 
denis wyarosTan. daakvirdiT naTu-
ras da gamoitaneT daskvna myari 
sufris marilis eleqtrogamtaro-
bis Sesaxeb;

g) eleqtrodebi CauSviT WurWelSi, sadac ga-
moxdili wyalia da CamrTveli kvlav SeaerTeT 
denis wyarosTan, daakvirdiT naTuras da ga-
moitaneT daskvna gamoxdili wylis eleqtrog-
amtarobis Sesaxeb;
d) axla eleqtrodebi CauSviT WurWelSi, sa-
dac natriumis qloridis wyalxsnaria. daak-
virdiT naTuras.
gamoitaneT daskvna natriumis qloridis wy-
alxsnaris eleqtrogamtarobis Sesaxeb.

NaCl-is 
wyal-xsnari

sur. 3.2 xsnarTa eleqtrogam-
tarobis gamosakvlevi 

mowyobiloba

cda

!

metalis an naxSiris Reros, an fir-

fitas, romelic GCaSvebulia eleqt

rolitis xsnarSi, eleqtrodi ewode-

ba. denis wyarosTan mierTebis Sem-

deg erT-erTi eleqtrodi imuxteba 

dadebiTad – mas anodi ewodeba, meore 

ki uaryofiTad – mas kaTodi ewodeba.

gaixseneT: 

1)	ra SemTxvevaSi da rogor myardeba ionuri bma?risgan Sedgeba ionuri naerTi? 
ratom ixsneba bevri ionuri naerTi wyalSi kargad?

2) ra SemTxvevaSi da rogor myardeba kovalenturi bma? rodis aris is Zlier po-
laruli?

1) ionebs Soris eleqtrostatikuri ZalebiT damyarebul bmas ionuri bma ewode-
ba. ionur naerTSi ionuri bmaa. ionuri naerTi Sedgeba ionebisagan. ionuri bma myar-
deba eleqtrouaryofiTobiT mniSvnelovnad gansxvavebul elementis atomebs So-
ris.  ionuri naerTi wyalSi kargad imitom ixsneba, rom ionebsa da wylis dipolebs 
Soris aRiZvreba mizidvis Zalebi, kristali irRveva da ionebi wyalSi gadadis. 

2) or atoms SOoris eleqtronuli wyvilebiT damyarebul bmas kovalenturi bma 
ewodeba. kovalenturi bma myardeba ZiriTadad, arametalis atomebs Soris. rac 
ufro didi sxvaobaa kovalenturi bmis warmomqmneli atomebis eleqtrouaryofi-
TOobebs Soris, miT ufro polarulia kovalenturi bma.

b) myari sufris marili eleqtrul dens ar gaatarebs, naTura ar ainTeba;.
g) eleqtrodebi CauSviT WurWelSi, sadac gamoxdili wyalia da CamrTveli kvlav 

SeaerTeT denis wyarosTan, daakvirdiT naTuras da gamoitaneT daskvna gamoxdili 
wylis eleqtrogamtarobis Sesaxeb;

g) gamoxdili wyali eleqtrul dens ar gaatarebs;
d) natriumis qloridis wyalxsnari eleqtrul dens gaatarebs. naTura ainTeba. 
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dagegmeT eqsperimenti da daadgineT, aris 
Tu ara eleqtroliti:
a) marilmJava; 
b) natriumis tute.
fiqrobT Tu ara, rom tuteebi, wyalSi xsna-
di mJavebi da marilebi eleqtrolitebia? 
daasabuTeT Tqveni varaudi. rogor Seamow-
mebT varaudis marTebulobas?

sur. 3.3 NaOH-is wyalxsnaris ele-

qtrogamtarobis gamokvleva

cda

! NaOH-is 
wyal-xsnari

xsnarTa eleqtrogamtarobis gamosakvlev mowyobilobaSi vasxamT:
 a) HCl-is b) NaOH-is xsnars da vrTavT denis wyarosTan.
Tu naTura ainTo, xsnari eleqtrogamtaria, radgan cdis Sedegad orive  

SemTxvevaSi ainTeba naTura, orive nivTiereba eleqtrogamtaria.
tuteebi, wyalSi xsnadi mJavebi da marilebi eleqtrolitebia, radgan 

maTi  wyalxsnarebi atarebs eleqtrul dens.
varaudis marTebulobis Semowmeba SesaZlebelia sxvadasxva marilis, tu-

tis da mJavas xsnaris eleqtrogamtarobis SemowmebiT. 

Tu maswavlebeli cdas ver atarebs, moswavleebs mimarTavs Sexedon  suraTs, 
romelzec mkafiod Cans, rom Tu eleqtogamtarobis  gamosakvlev mowyobilobaSi 
NaOH-ia, naTura inTeba, maSasadame NaOH-is wyalxsnari atarebs dens, e. i. is  ele-
qtrogamtaria. maswavlebeli amcnobs moswavleebs, rom naTura aseve ainTeba, Tu 
mowyobilobaSi marilmJavaa, rac imas niSnavs rom marilmJavac eleqtrolitia.

Saqrisa da spirtis wyalxsnaris moTavsebisas xsnarTa eleqtrogamtarobis 
gamosakvlev mowyobilobaSi, naTura ar ainTeba. maSasadame, spirti da Saqari ele-
qtroliti ar aris. 

Tu maswavlebeli cdas ver atarebs, is mimarTavs moswavleebs: SexedeT 
saxelmZRvaneloSi mocemul suraTs. ekiTxeba moswavleebs: ra SemTxvevaSi an-
Tia naTura?

ganmartavs, rom sufTa wyalSi da myar natriumis qloridSi ionebi ar aris, 
ionebia natriumis qloridis wyalxsnarSi. amitom naTura swored maSin ainTo, 
rodesac xsnarTa eleqtrogamtarobis gamosakvlev moiwyobilobaSi natriumis 
qloridis wyalxsnaria.  

WurWelSi moaTavseT:
a) spirtis wyalxsnari;
b) Saqris wyalxsnari.
gamoikvlieT maTi eleqtrogamtaroba xsnarTa eleqtrogamtarobis ga-
mosakvlevi mowyobilobis saSualebiT.
aris Tu ara eleqtroliti spirtisa da Saqris wyalxsnari? daasabuTeT 
Tqveni varaudi.

cda



157

  2  	  ivaraudeT, ras SeniSnavT, Tu qvemoT CamoTvlil nivTierebebs wyals 
daasxamT da maT eleqtrogamtarobas gamoikvlevT: 

	 spilenZis sulfati, iodis kristalebi, carci, natriumis karbonati, bari-
umis sulfati.

spilenZis sulfati wyalSi xsnadi marilia, gaatarebs eleqtrul dens  da 

naTura ainTeba.

iodis kristali wyalSi cudad xsnadi, arapolarul-kovalentur naerTia, 

amitom  ar gaatarebs eleqtrul dens da naTura ar ainTeba. saxamebelic cu-

dad ixsneba wyalSi, mcired-polarul-kovalenturi naerTia. amitom naTura ar 

ainTeba. carci – wyalSi uxsnadi naerTia. naTura ar ainTeba.

  1  	    suraTze pirobiTad gamosaxulia nivTierebaTa kristaluri struqturebi.
	 samive maTgani wyalSi xsnadia. romeli nivTierebis wyalxsnari gaatarebs dens 

da ratom?

1. (a) aris ionuri naerTis kristaluri struqturis modeli – ionuri 

naerTi atarebs eleqtrul dens, radgan ionuri naerTi ionebad iSleba wy-

alSi gaxsnisas;

(b) aris arapolarul-kovalenturi naerTis kristaluri struqturis 

modeli, aseTi nivTierebis  wyalxsnari ar atarebs eleqtrul dens;.

(g) aris polarul-kovalenturi naerTis kristaluri struqturis mod-

eli, aseTi naerTis  wyalxsnari atarebs eleqtrul dens, radgan es naerTic 

iSleba ionebad wyalSi gaxsnisas.

(a) (b) (g)

Tu maswavlebeli cdas ver atarebs, is 
moswavleebs aCvenebs suraTs, sadac Cans, 
rom xsnarTa eleqtrogamtarobis gamosakv-
lev mowyobilobaSi spirtia da naTura  ar 
anTia, e. i. spirti eleqtroliti ar aris. 
imaves Tqma SeiZleba Saqris  Sesaxebac. 

 

sur. 29.1 roca naTura ar anTia.

spirti
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saSinao davaleba

1 	  gaixseneT, ra aris gamtari. SesaZlebelia Tu ara, magaliTad, natriumis 
qlorids vuwodoT gamtari? axseniT, ratom fiqrobT ase?

gamtari aris nivTiereba, romelic atarebs eleqtrul dens.

NaCl myari ar atarebs eleqtrul dens, amitom is ar aris gamtari, magram 

eleqtrul dens atarebs misi wyalxsnari. amitom NaCl eleqtrolitia.

2  	   nivTierebaTa formulebis CamonaTvalidan amoiwereT eleqtrolitTa for-
mulebis Sesabamisi ricxvebi:

1. H2SiO3	 4. AlCl3		 7. BaCO3

2. CuS		  5. Cl2		  8. K2SO4

3. HNO3	 6. NaNO3	 9. Cu(OH)2.

axseniT Tqveni gadawyvetileba. gaiTvaliswineT, rom am ricxvebis jamia 21.

HNO3 – 3 – Zlieri mJavaa;
AlCl3 – 4 – xsnadi marilia;
NaNO3 – 6 – xsnadi marilia;
K2SO4 – 8 – xsnadi marilia.
es naerTebi eleqtrolitebia.

a)	 AgCl, Cu(OH)2, BaSO4, Zn(OH)2, ...:
b)	 K2SO4, CaCO3, MgSO4, MgCO3, ...:
g) H2SO4, NaOH, NaCl, AgNO3, LiOH, ....

a) uxsnadi naerTebia da amis gamo maTi wyalxsnarebi ar atarebs eleqtrul 

dens, kidev erTi msgavsi naerTia CaCO3;

b) zogi xsnadia, zogi uxsnadi, yvela maTgani marilia, xsnadi marilebis 

wyalxsnari gaatarebs eleqtrul dens, uxsnadis – ara.

kidev erTi naerTi SesaZloa iyos Na2SO4.

g) yvela xsnadi naerTia da yvela eleqtrolitia, radgan zogierT maTgan-

Si ionuri bmaa, zogierTSi ki – polarul-kovalenturi. kidev erTi msgavsi 

naerTi  SesaZloa iyos KCl.

natriumis karbonati – wyalSi xsnadi naerTia, naTura ainTeba.

bariumis sulfati – wyalSi uxsnadi naerTia, naTura ar ainTeba.

  3  	  daadgineT, ra kanonzomierebiTaa nivTierebebi SerCeuli TiToeul 
mwkrivSi da wertilebis nacvlad dawereT kidev erTi, am kanonzomierebis 
Sesabamisi, nivTierebis formula. davaleba SeasruleT rveulSi:
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1.2.2ra xdeba eleqtrolitis wyalSi gaxsnisas

gaixseneT: 

1. ratom atarebs metalebi eleqtrul dens?

 1    daasaxeleT anionebi da kationebi, romlebic miiReba qvemoT CamoTvlili 
nivTierebebis wyalSi gaxsnisas:

a) KCl	  HBr	    KOH		  b) H2SO4	  Na2SO4  Ca(OH)2.
a) KCl (K+,Cl–); HBr (H+, Br–);  KOH (K+, OH–)
b) H2SO4 (H+,SO4

2–); Na2SO4 (Na+, SO4
2–);  Ca(OH)2 (Ca2+, OH–)

 2  	 	SeadgineT LiBr-isa da HI-is eleqtrolituri disociaciis sqema.

metalebis kristalur struqturaSi Tavisuflad moZravi eleqtronebis er-
Tobliobaa, romelic metalebis eleqtrogamtarobas ganapirobebs.

kaliumis ionebi gadaadgildeba uaryofiTi polusisaken, xolo bromis ionebi 
– dadebiTi polusisaken.

natriumis tutis wyalSi gaxsnisas Na+ionis irgvliv 
wylis dipolebi uaryofiTi polusiT orientirdeba, OH– 
ionebis irgvliv ki dadebiTi polusebiT, ris Sedegadac 
Na+ da OH– ionebi wydeba kristals da wylis dipolebiT 
garSemortymuli xsnarSi gadadis.

HBr-is wyalSi gaxsnisas misi polaruli molekulis irgvliv 
wylis  dipolebi Semdegi saxiT ganlagdeba:  dadebiT polusTan – 
uaryofiTi polusiT, uaryofiT polusTan – dadebiTiT. am procesebis gamo HBr-Si po-
larul-kovalenturi bma ionurSi gadadis. mJavas molekulisagan wyalbadis katione-
bi da mJavuri naSTis anionebi warmoiqmneba. 

Na+

OH–

Na+

Na+

OH–

OH– + –
+ –

+ –

+ –

+ –

+ –

+ –
+ –

+ –

ra mimarTulebiT gadaadgildeba ionebi, Tu eleqtroliti natriumis 
qloridis nacvlad kaliumis bromidi iqneba.

ivaraudeT, ra procesebi  warimarTeba natriumis tutis wyalSi gax-
snisas. SeadgineT wyalxsnarSi natriumis tutis ionebad daSlis sqema.

Br– Li+

ra procesebi ganviTardeba xsnarSi, magaliTad, HBr-is 
wyalSi gaxsnisas?
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 3  	  rodesac svante areniusi disertacias icavda eleqtrolituri disociaci-
is Sesaxeb, gancvifrebulma akademikosma Teodor klevem wamoiZaxa: ̀ es xom sru-
li fantaziaa, SeuZlebelia xsnarSi Tavisufali kaliumis arseboba, nebismierma 
moswavlem icis, rom kaliumi wyalTan energiulad reagirebs~.

	 – ganmarteT, ra aris eleqtrolituri disociaciis arsi da risi gageba ver 
`moaxerxa~ akademikosma Teodor klevem.

kaliumi xsnarSi aris ara Tavisufali, aramed – ionebis saxiT.
is urTierTqmedebs wyalTan da warmoqmnis KOH-s, romelic ionebad iSleba 

KOH → K+ +OH–. eleqtrolituri disociaciis arsic es aris: eleqtroliti  
wyalSi gaxsnisas, wylis dipolebis gavleniT, ionebad iSlLeba. ionebis mimar-
Tuli moZraoba ki xsnarSi qmnis eleqtrul dens.

 4   mocemulia nivTierebebi – H2O, Na, SO3. daasaxeleT yvela eleq
troliti, romelic am nivTierebaTa urTierTqmedebiT miiReba. 

	 dawereT reaqciaTa tolobebi.

	 SeagroveT informacia am eleqtrolitebis  praqtikuli gamoyenebis Sesaxeb. 
miuTiTeT, ra Tvisebebi ganapirobebs maT gamoyenebas?

2Na  +  2H2O → 2NaOH  +  H2    	 NaOH – eleqtroliti.

  SO3  +  H2O → H2SO4			   H2SO4 – eleqtroliti.
orive nivTiereba gamoiyeneba akumulatorebSi, radgan eleqtrolitebia.

 5    xsnari gaTbeba Tu gacivdeba natriumis fToridis wyalSi gaxsnisas, Tu cno-
bilia, rom misi kristaluri struqturis rRvevaze ixarjeba 990 kj/moli ener-
gia. xolo ionebis  hidrataciisas gamoyofili siTbo  natriumis ionis SemTx-
vevaSi 423.6 kj/mol-s Seadgens, xolo fToris ionis  SemTxvevaSi – 485 kj/mol-s. 
pasuxi daasabuTeT gaangariSebiT.

ionebis hidrataciis gamoyofili siTbo iqneba:

		  423.6+485=908.6 kj/moli

gaxsnis procesis siTburi efeqti iqneba 990−908.6=81.4 (kj/moli). e.i. xsnari ga-

civdeba, radgan daxarjuli energia aRemateba gamoyofils.

 6    ionebis Li+, Ba2+, Al3+ hidrataciis energia,  Sesabamisad, 531 kj/moli, 1338 kj/moli, 
4707 kj/molic gamoitaneT daskvna: razea damokidebuli ionebis  hidrataciis en-
ergia?

hidrataciis energiebis ricxviTi mniSvnelobebidan Cans, rom rac ufro didia 

ionis muxti, miT ufro metia misi hidrataciis energia. maSasadame, hidrataciis en-

ergia damokidebulia ionis muxtze.
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 1    ratom ar atarebs Saqris wyalxsnari eleqtrul dens?

Saqris wyalxsnarSi ionebi ar aris, Saqris molekulaSi qimiuri bma 

mcired polarul-kovalenturia.

 2    riT gansxvavdeba metalis eleqtrogamtaroba eleqtrolitis eleqtrogam
tarobisagan?

metalisgan gansxvavebiT, eleqtroliti dens atarebs mxolod gaxsnil an 
galRobil mdgomareobaSi, metalebSi muxtis gadamtania eleqtronebi, xolo 
eleqtrolitebis nalRobebsa da wyalxsnarebSi – ionebi.

 3    romeli marilebi gaixsnebaa wyalSi, Tu masSi aris Semdegi ionebi: 		
				    Na+ 	 K+ 	 Cl– 	 Br–. 

      arsebobs Tu ara erTmniSvnelovani pasuxi? ratom fiqrobT ase?
 es marilebi SesaZloa iyos NaCl, KCl, NaBr, KBr. erTmniSvnelovani pasuxi ar arse-
bobs, radgan SeiZleba es kationebi da anionebi sxva xsnad marilebSic Sediodes., 
Tumca aseT SemTxvevaSi xsnarSi sxva ionebic gaCndeba. magaliTad: NaCl, NaNO3 
da sxva.

4   yuradRebiT waikiTxeT qvemoT mocemuli teqsti, romelSic aRwerilia 

nivTierebis wyalSi gaxsnis procesi. teqstis safuZvelze gamoitaneT ramdenime 

daskvna.

`nivTierebis wyalxsnarSi  CaSvebuli eleqtrodebis wredSi CarTvisas naTura 
inTeba. nivTierebis wyalSiU gaxnisas temperatura umniSvnelod mcirdeba. wyalx-
snaris Seferiloba ar  icvleba. wyalxsnaris aorTqlebisas miRebuli myari niv-
Tierebis masa TiTqmis orjer aRemateba gaxsnili nivTierebis masas.

daskvna: 	 1 . . . . 				    3 . . . .

		  2. . . .				    4 . . . .
daskvna: 1. wyalSi gaxsnili nivTereba eleqtrolitia; 
2. nivTierebis kristaluri struqturis daSlaze daxarjuli energia aRemate-

ba hidrataciis energias;
3. hidratirebuli ionebi uferoa;
4. xsnaris aorTqlebisas miiReba kristalhidrati.

saSinao davaleba

1. dagegmeT cda da gamoikvlieT Saqris wyalSi gaxsnis procesi xsnaris temperaturis 

cvlilebis TvalsazrisiT. cdis Sedegebis mixedviT ivaraudeT: 

a) ramdenad mtkicea  Saqris kristaluri struqtura;
b) ramdenad Zlieria urTierTqmedeba Saqrisa da wylis molekulebs Soris. 
gamokvlevis Sedegebi da Tqveni argumentirebuli mosazrebebi gaacaniT 
maswavlebelsa da Tanaklaselebs.

saSinao cda

Saqris wyalSi gaxsnisas temperaturuli cvlileba TiTqmis ar SeiniSneba.

a) Saqris kristaluri struqtura ar aris mtkice;

b) Saqrisa da wylis molekulebs Soris urTierTqmedebac ar aris ZLlieri, ar 

gamoiyofa didi energia. 
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SeadgineT Semdegi eleqtrolitebis disociaciis gamosaxuleba:

a) LiOH 		  b) Ba(OH)2.

a) SeadgineT Ca(NO3)2-is disociaciis gamosaxuleba.
b) SegiZliaT daasaxeloT erTi nivTiereba mainc, romelTanac yvela wyal-
Si xsnadi marili urTierTqmedebs? ras fiqrobT, aqvs Tu ara marilebs 
mxolod maTTvis damaxasiaTebeli, specifikuri Tvisebebi? gaaanalizeT 
marilTa eleqtrolituri disociaciis Cven mier SemoTavazebuli gamosa
xulebebi da daasabuTeT Tqveni varaudi.

1.2.3mJavas, tutisa da marilis eleqtrolituri 
disociacia

gaixseneT: 

1. ra gansxvavebaa, Sedgenilobis TvalsazrisiT mJavas, tutesa da marils 
Soris?

mJava Sedgeba wyalbadis atomebisa da mJavuri naTSisagan. fuZe Sedgeba meta-
lis atomisa da hidroqsilis jgufebisagan. marili Sedgeba metalis atomebisa 
da mJavuri naSTebisagan.

a) LiOH → Li  +  +  OH 
–

b) Ba(OH)2 → Ba2++2OH 
–

a) Ca(NO3)2 → Ca2+  +  2NO3
–

b) aseTi nivTierebebis dasaxeleba SeuZlebelia.
marTlac, yvela mJava urTierTqmedebs indikatorTan da tutesTan, yvela 

tute mJavasTan da indikatorTan,  marilebis SemTxvevaSi msgavsi faqtebi ar 
arsebobs. marilebis Tvisebebi orive ionis TvisebebiTaa ganpirobebuli.

mJavebis saerTo Tvisebebi ganpirobebu-

lia H+ -ionebiT.
HCl →  H+  +  Cl–

H2SO4 →  2H+  +  SO4
2–

tuteebis saerTo Tvisebebi gan-

pirobebulia OH OH– -ionebiT.

NaOH → Na+  +OH–

Ca(OH)2 →  Ca2+  +  2OH–

marilebis SemTxvevaSi aseTi saerTo ioni ar arsebobs: 

		  NaCl → Na++Cl–		  K2SO4 →2K+ + SO4
2– da a.S.

ra ionebia marilmJavas xsnarSi?
ra ionebi warmoiqmneba bromwyalbadmJavas xsnarSi?

marilmJavas xsnarSi Semdegi ionebia:H HCl → H++Cl– 
bromwyalbadmJavas xsnarSi iqneba: HBr → H++Br– 

ra ionebia natriumis tutis xsnarSi?
ra ionebi warmoiqmneba kaliumis tutis xsnarSi?

	 natriumis tutis xsnarSi Semdegi ionebia: H NaOH → Na++OH– 
	 kaliumis tutis xsnarSi iqneba: KOH → K++OH– 
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zrda-ganviTarebisaTvis aucilebel sakveb elementebs mcenare niadagidan 
iTvisebs. es elementebi, magaliTad, kaliumi, azoti da fosfori, mcenares 
ionebis saxiT esaWiroeba. amitom sasuqi calkeuli eleqtroliti an ele-
qtrolitebis narevia:
magaliTad, KCl, K2SO4, KNO3, K3PO4. 
SeadgineT am naerTebidan oris eleqtrolituri disociaciis gamosa
xuleba. romel sakveb elementebs SeiTvisebs mcenare da ra saxiT?

1    dawereT ionTa formulebi, romlebic warmoiqmneba Semdegi qimiuri el-
ementebis atomebisa da atomTa jgufebisagan:

	 a) Ba, Mg, Cu;   	 b) SO3, HCO3, 	 HS. 

2    SeavseT cxrili rveulSi nimuSis mixedviT. yvela SemTxvevaSi miuTiTeT 
eleqtrolitis mier warmoqmnili kationebisa da anionebis raodenoba.

eleqtroliti kationi anioni

Al2(SO4)3 2Al3+ 3SO4
2-

CuCl2
Fe(NO3)3

Fe2(SO4)3

Na3PO4

eleqtroliti kationi anioni

Al2(SO4)3 2Al3+ 3SO4
2-

CuCl2
Cu2+ 2Cl–

Fe(NO3)3
Fe3+ 3NO3

–

Fe2(SO4)3
2Fe3+ 3SO4

2-

Na3PO4
3Na+ PO4

3-

 3    romeli ionebi warmoiqmneba Semdegi naerTebis disociaciisas:

1) KOH;		  b) BaCl2;	 g) Na3PO4; 		  d) Sr(OH)
2
.

SeadgineT maTi disociaciis gamosaxulebebi. erTnairia Tu ara kaliumis, 
bariumis, natriumisa da stronciumis ionebi xsnarSi da kristalur struqtu
raSi?

a) KOH → K++ OH−	  		  b) BaCl2 → Ba2+ + 2Cl−

g) Na3PO4 → 3Na+ + PO4
3−	 		  d) Sr(OH)2→ S r2 + 2OH−

			   K3PO4 → 3K+  +  PO4
3–   

			   KNO3 → K+ + NO3
–

 sakveb elements mcenare kationisa da anionis saxiT iTvisebs.

a) Ba → Ba2+;		  Mg → Mg2+;		  Cu →Cu2+.

b) SO3→ SO3
2–;		  HCO3→ HCO3

–;	 HS → HS–.
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 1    ra saerToa: a) marilisa da mJavas eleqtrolitur disociacias Soris? 
b)  marilisa da tutis eleqtrolitur disociacias Soris? g) axseniT, ra-
tom aqvs mJavasa da marils, an tutesa da marils msgavsi qimiuri Tvisebebi 
zogierT SemTxvevaSi? varaudi daasabuTeT reaqciis TiTo tolobiT mainc.

 a)  NaCl → Na+  +  Cl  –

HCl → H  +  +  Cl  –

maT aqvT saerToO ioni Cl  –, rac ganapirobebs maT saerTo Tvisebas, magaliT-
ad, urTierTqmedebas AgNO3-Tan

NaCl + AgNO3 → NaNO3+ AgCl↓
HCl + AgNO3 → HNO3+ AgCl↓

b) BaCl2 → Ba2++ 2Cl  – 
Ba(OH)2 → Ba2++ 2OH  –

maT aqvT saerToO ioni Ba2+, rac ganapirobebs maT saerTo Tvisebebs.
BaCl2 + H2SO4  → BaSO4↓+ 2HCl
Ba(OH)2+ H2SO4  → BaSO4↓+ 2H2O

mJavasa da marilis, an tutis da marilis saerTo Tvisebebs saerTo ionebi 
ganapirobebs.

2    a) dawereT da daasaxeleT eleqtrolitebi, romlebic eleqtrolituri 
disociaciis Sedegad warmoqmnian erTsa da imave anionsa da sxvadasxva ka-
tions;

b) dawereT da daasaxeleT eleqtrolitebi, romlebic eleqtrolituri diso-
ciaciis Sedegad warmoqmnian erTsa da imave kations da sxvadasxva anions.

saSinao davaleba

kristalur struqturaSi kaliumis, bariumis, natriumis da stronciumis ione-

bi Semdegi saxiTaa: K+; Ba2+, Na+, Sr2+, xsnarSi ki isini  hidratirebuli saxiTaa.

K+

Ca2+ 
Ba2+

Fe3+

OH–

SO4
2–  

CO3
2– 

Cl–

b)
a)

 a)						      b)
 

K+

Ca2+

Ba2+

Fe3+

KCl
CaCl2

BaCl2

Fe2(SO4)3

KNO3

CaSO4

Ba(NO3)2

Fe(NO3)3

OH–

SO4
2–

CO3
2–

Cl–

KOH
H2SO4

H2CO3

CuCl2

NaOH
Na2SO4

K2CO3

FeCl2
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1.2.4eleqtroliti Zlieria Tu susti 

eleqtrogamtaroba damokidebulia damuxtuli nawilakebis raodenobaze, Cven 
SemTxvevaSi, ionebze. naTuris sikaSkaSis Semcireba miuTiTebs, rom ZmarmJavas 
xsnaris eleqtrogamtaroba naklebia marilmJavas xsnaris eleqtrogamtarobaze. 
maSasadame, ZmarmJavas koncentrirebul xsnarSi ufro naklebi ionebia, vidre 
marilmJavas koncentrirebul xsnarSi, rac imas niSnavs, rom ZmarmJavas ele-
qtrolituri disociacia ar aris sruli. xsnarSi aris aradisocirebuli mol-
ekulebic. 

Tu maswavlebeli cdas ver atarebs, moswavleebs ganumartavs, rom marilmJa-

vas koncentrirebuli xsnaris SemTxvevaSi naTura kaSkaSiT anaTebs, imave koncen-

traciis ZmarmJavas SemTxvevaSi,  ki – ara. 
CavataroT kidev erTi cda.

a) eleqtrodebi CavuSvaT marilmJavas koncentrirebul xsnarSi da 
xsnarTa eleqtrogamtrobis gamosakvlevi mowyobiloba SevaerToT den-
is wyarosTan.
daakvirdiT, naTura kaSkaSiT anaTebs Tu ara?
b) marilmJava SevcvaloT ZmarmJavas imave koncentraciis xsnariT. axla 
ra SeiZleba iTqvas naTuris naTebis sikaSkaSeze?

cda

!

gaixseneT: 

1) ra saerTo aqvs mJavebs eleqtrolituri disociaciis TvalsazrisiT? ra ganap-
irobebs maT saerTo Tvisebebs?

a) marilmJavas koncentrirebul xsnars TandaTan davamatoT wyali.
daakvirdiT naTuras naTebis sikaSkaSes da imsjeleT – Seicvala Tu 
ara  marilmJavas xsnaris eleqtrogamtaroba?
b)  imave raodenobis wyali TandaTan davamatoT ZmarmJavas koncentri-
rebul xsnarsac.
daakvirdiT naTuris naTebis sikaSkaSes da imsjeleT – Seicvala Tu 
ara  ZmarmJavas xsnaris eleqtrogamtaroba?

cda

mJavebis eleqtrolituri disociaciisas warmoiqmneba wyalbadis kationebi 

(hidroqsoniumis ionebi). swored es wyalbadis kationebi ganapirobebs mJavaTa 

saerTo Tvisebebs.

a) marilmJavas SemTxvevaSi xsnaris ganzavebisas naTurebis sikaSkaSe ar Seicv-
leba, e. i. xsnarSi ionebis raodenobaze xsnaris ganzavebas gavlena ara aqvs;

b) xsnaris gansazvebisas ZmMarmJavas SemTxvevaSi naTuris sikaSkaSe moimatebs, 
e. i. ganzavebisas xsnarSi ionebis raodenoba matulobs.

Tu maswavlebeli cdas ver atarebs, moswavleebs ganumartavs, rom marilmJa-
vas koncentrirebul xsnarze wylis damatebisas naTuris sikaSkaSe ar icvleba, 
is orive SemTxvevaSi ZLlierad anaTebs. ZmarmJavas koncentrirebuli xsnarze 
wylis damatebisas ki naTuris sikaSkaSe imatebs.

!
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 1    qimiuri reaqciis tolobebiT asaxulia mJavaTa qimiuri Tvisebebi. rome-
li reaqcia asaxavs mJavas wyalxsnarSi wyalbadis kationis arsebobiT 
ganpirobebul qimiur Tvisebas da romeli Tvisebaa mJavuri naSTis arse-
bobiT  ganpirobebuli:

a)	 Fe +2HCl  → FeCl2 +H2

	 HCl +AgNO3 →  HNO3+AgCl

daasabuTeT Tqveni varaudi.

a) Fe  +  2HCl → FeCl2    +  H2↑
       Fe  +  2H+  +  2Cl  – → Fe2+    + 2Cl –

    +  H2↑
es aris wyalbadis kationis arsebobiT gamowveuli Tviseba.
	   HCl  +  AgNO3 → HNO3    +  AgCl  ↓
       H+    + Cl –  +  Ag+    + NO3

– → H+  + NO3
–

    +  AgCl  ↓
    Ag+    + Cl –  → AgCl↓
es aris mJavuri naSTis (Cl 

–) arsebobiT gamowveuli Tviseba.
b) Fe  +  H2SO4 → FeSO4    +  H2↑
    Fe  +  2H+  +  SO4

2– → Fe2+    + SO4
2–

    +  H2↑
  Fe  +  2H+    → Fe2+    +  H2↑
es aris wyalbadis ionis arsebobiT gamowveuli Tviseba.

2    iangariSeT disociaciis xarisxi da gansazRvreT, eleqtroliti Zlieria 
Tu susti, Tu:
	 a) wyalSi gaxsnili 0.5 moli nivTierebidan disocirebulia 0.01 moli;
	 b) wyalSi gaxsnili 0.5 moli nivTierebidan disocirebulia 0.45 moli.

3. a= 
n (disoc. mol. raod.)

n (mol.saerTo raod.)
=
0.01moli
0.5moli

=0.02	 2% susti eleqtrolitia;

		   a=
0.45moli
0.5moli =0.9 		  90% Zlieri eleqtrolitia.

b)	 Fe +H2SO4 →  FeSO4 +H2

	H2SO4 +BaCl2 →  BaSO4 +2HCl?

mxolod xsnaris ganzavebazea damokidebuli disociaciis xarisxi, Tu ar-
sebobs sxva faqtorebic? moipoveT informacia sxvadasxva sainformacio 
wyaroebidan da es sakiTxi Tavad gaarkvieT, namuSevari gaacaniT Tanak-
laselebsa da maswavlebels.

disociaciis xarisxi aseve damokidebulia temperaturaze, gamxsnelis die-
leqtrikul SeRwevadobaze, xsnaris koncentraciaze.

moswavleebs mimarTavs SekiTxviT: Seicvala Tu ara ganzavebisas ZmarmJavas 

xsnaris eleqtrogamtaroba?
 

Zlieri eleqtrolitis xsnarSi aris ionebi, susti eleqtrolitis xsnarSi 
ki – ionebi da aradisocirebuli molekulebi.

ra nawilakebia Zlieri eleqtrolitis xsnarSi?
susti eleqtrolitis xsnarSi?
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 3    SeavseT eleqtrolituri disociaciis gamosaxulebis zogadi sqema da 
moiyvaneT or-ori konkretuli magaliTi. E arametalia, Me metalia, xolo 
R – mJavuri naSTi. ra SemTxvevaSi SegiZliaT erTmniSvnelovnad TqvaT, rom 
eleqtroliti Zlieria?

a) MeOH→ Me+ + ?		  b) HR → ? + ?	
Me(OH)2 → ? + ?		  H2EO4 → ? + ?	   
H2EO3  H+ + ?		  MeR → ? + ?

a) MeOH → M++OH–		  LiOH → Li++OH–

Me(OH)2 →M2++2OH–		  Ca(OH)2 → Ca2+ + 2OH–

H2EO3  → H++HEO3
–		  H2SO3  → H++HSO3

–

b) HR → H++R–	  HCl → H++Cl–

H2EO4 → 2H++EO4
2-		  H2SO4 → 2H++SO4

2-

MeR → Men+ + Rn–		  NaCl → Na++Cl–

MeOH-is SemTxvevaSi, SeiZleba iTqvas, rom is ZlLieri eleqtrolitia, radgan 
aseTi Sedgeniloba aqvT tuteebs. aseve Zlieri eleqtrolitebia halogenwyal-
badmJavebi HR. Zlieri eleqtrolitebia marilebi MR.

xsnaris eleqtrogamtarobis 

gamosakvlevi xelsawyo

ampermetri

denis wyaro

 4    warmoidgineT, rom mocemuli gaqvT ramdenime eleqtroliti da unda daadgi-
noT, romelia maT DSoris yvelaze Zlieri.

	 qvemoT mocemuli xelsawyoebidan rogor gamoiyenebT TiToeuls am amocanis 
gadasaWrelad. SeadgineT gamokvlevis Casatareblad saWiro mowyobilobis 
sqemac.

umjobesia ampermetris gam-
oyeneba, radgan is gviCven-
ebs denis Zalas, romelic 
damokidebulia xsnarSi ion-
Ta raodenobaze, anu muxtis 
gadamtanebis raodenobaze, 
ionTa raodenobiT ki gan-
isazRvreba eleqtroliti 
Zlieria Tu susti.

5     SesaZlebelia Tu ara wyalbadis ionebis aRmoOCena lakmusis qaRaldiT 100%-
ian koncentrirebul gogirdmJavaSi? pasuxi ganmartEeT.

     SeuZlebelia, radgan eleqtrolitis disociacias ganapirobebs wylis dipole-
bi, Tu wylis dipolebi ar aris, disociacia ver moxdeba, Sesabamisad, wyalbadis 
ionebis aRmOoCena ver moxdeba.
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 1    ratom izrdeba disociaciis xarisxi xsnaris ganzavebisas?

rac ufro ganzavebulia xsnari, miT meti wylis molekulaa xsnarSi, e.i. me-
tia hidratirebuli ionebis raodenoba. xsnaris ganzavebisas izrdeba manZili 
damuxtul nawilakebs Soris, rac amcirebs maTi  Sexvedrisa da SeerTebis alba-
Tobas, wyali 81-jer amcirebs damuxtuli nawilakebis mizidvas, amitom diso-
cirebuli molekulebis ricxvi metia.

 2    ipoveT disociaciis xarisxi, Tu disocirebulia:
		  a) 2 moli eleqtrolitis 25%
		  b) 2 g NaOH-is 80%.

a) vipovoT 2 molis 25%. es aris 
2 ⋅ 25
100 = 0.5 moli. 

0.5
2 = 0.25 anu 25%α= ;

b) vipovoT natriumis tutis molebis ricxvi: n=
m
M = 2 g

40g/ moli
= 0.05moli. 

0.05 ⋅ 80
100

= 0.04 moli. 
0.04 moli
0.05 moli

a= =0.8 anu 80%.

 3    qvemoT moyvanili faqtebidan romels moiSveliebdiT imis dasasabuTe-
blad, rom ZmarmJavas xsnarSi, ionebis garda, molekulebic arsebobs:
– ZmarmJavas xsnari erTgvarovania;
– ZmarmJavas xsnars suni aqvs;
– ZmarmJavas xsnari eleqtrogamtaria;
– ZmarmJavas xsnari metalebTan urTierTqmedebs.

nivTierebis suns misi molekulebis haerSi gavrceleba ganapirobebs. 
molekulas nivTierebis Tviseba aqvs, amitom molekulebis xsnarSi arsebobas 
ZmarmJavas suni asabuTebs.

saSinao davaleba
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1.2.5disociaciis mudmiva

gaixseneT: 

1) ra SemTxvevaSi  da rogor myardeba qimiuri wonasaworoba?
2) ra daskvnebis gamotanaa SesaZlebeli wonasworobis mudmivas mniSvnelobis 
mixedviT?

SeadgineT VIIA jgufis arametalTa wyalbad-
naerTebis formulebi. gansazRvreT, romeli 
maTganis wyalxsnari gamoavlens yvelaze Zli-
er mJava bunebas. pasuxi daasabuTeT.

fTorwyalbadmJava, mis mo-
lekulebs Soris arsebuli 
wyalbaduri bmebis gamo, 
saSualo siZlieris mJavaa.

gansazRvreT Semdegi mJavebis siZliere:
H2SO4, H3PO4, HMnO4
pasuxi daasabuTeT.

am wesidan gamonaklisia 
H2CO3, am SemTxvevaSi n=1, 
magram mJava sustia, radgan 
is aramdgradi naerTia.

1)  disociaciis SemTxvevaSi wonasworoba aris, rodesac imdenive molekula iS-
leba ionebad, ramdenic warmoiqmneba ionebis SeerTebis, anu asociaciis Sedegad.

2) wonasworobis mudmiva wonasworuli koncentraciebis  fardobaa, is damok-
idebulia temperaturaze da  ar aris damokidebuli moreagire komponentebis 
koncentraciaze. disociaciis SemTxvevaSi wonasworobis mudmiva gviCvenebs: K>1,  
disociacia mniSvnelovania,  KK<1, disociacia mcirea.

			   HCl, HBr, HI

yvelaze Zlieri mJavaa HI, Semdeg HBr da bolos HCl, radgan iodis radiusi aRe-
mateba bromisa da qloris radiusebs, bromis radiusi ki aRemateba qloris radi-
uss. Sesabamisad, wyalbadis kations ufro advilad moiwyvets iodis, Semdeg bro-
misa da Semdeg qloris anioni.

 S
O
O

H – O 

H – O 

 P O
H – O 

H – O 
H – O 

 Mn OH – O 
O

O

SO2(OH)2  n=2   e.i. mJava ZLlieria.

PO(OH)3     e.i.  n=1, mJava saSualo siZLlierisaa

MnO3(OH)     e.i. n=3  mJava Zalian ZLlieria.

disociaciis mudmiva yvelaze naklebia mesame safexurze, anu KmJ
3
-is SemTx-

vevaSi? ratom?

disociaciis mudmiva meore da gansakuTrebiT mesame safexurze – mcirea, 
radgan kationebs (wyalbadis) ormuxtiani anionis mizidulobis Zalis gadalaxva 
uwevT.
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 1    ra gansxvavebaa disociaciis xarisxsa da disociaciis mudmivas Soris?

disociaciis xarisxi udris ionebad daSlili molekulebis ricxvis Sefarde-
bas xsnarSi gaxsnili molekulebis saerTo ricxvTan.

disociaciis xarisxi damokidebulia: gamxsnelis dialeqtrikul SeRwevadoba-
ze, xsnaris temperaturasa da xsnaris koncentraciaze.

disociaciis konstanta ganisazRvreba moqmed masaTa kanonis Sesabamisad. 
disociaciis mudmiva ar aris damokidebuli  temperaturasa da xsnaris ganzaveba-
ze. amitom eleqtrolitis siZliere ufro zustad fasdeba disociaciis mudmivas 
saSualebiT.

 2    SeadgineT VIA jgufis elementebis wyalbadnaerTebis formulebi. romeli 
maTganis wyalxsnaria ufro Zlieri mJava? pasuxi daasabuTeT.

VIA jgufis elementebis wyalbadnaerTebia: H2S; H2Se; H2Te. uJangbado mJavas 
siZliere damokidebulia anionis muxtsa da radiusze. anionis muxti samive SemTx-
vevaSi  erTnairia, xolo yvelaze didi radiusi aqvs telurs, yvelaze naklebi – go-
girds. amitom  siZlieris mixedviT es mJavebi ase ganlagdeba H2S < H2Se < H2Te.

rac ufro naklebia anionis muxti da rac ufro didia radiusi, miT ufro Zlie-
ria  uJangbado mJava.

 1    III da IV cxrilebis safuZvelze SeadareT Semdegi mJavebis ganlageba si-
Zlieris Sesabamisad, disociaciis xarisxisa da disociaciis mudmivas mixedviT:
HClO4, HNO3, HI, HCl, H3PO4, H2SO4
Seesabameba es monacemebi erTmaneTs? xom ar aris raime gansxvaveba?

disociaciis xarisxis mixedviT:	 disociaciis mudmivas mixedviT:

HClO4 − 96%				    HClO4 − 108

HI − 95%					     HNO3 − 2.7⋅101

HCl − 92%				    HI − 1011

HNO3 − 92%				    HCl − 107

H3PO4 − 26%				    H3PO4 − 7.52⋅10−3

H2SO3 − 20%				    H2SO3 − 1.5⋅10−2.

am monacemebis Sedarebisas Cans, rom disociaciis mixedviT gansazRvruli mJavas 

siZliere Seesabameba disociaciis mudmivas saSualebiT gansazRvrul mJavas siZlieres.

saSinao davaleba
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I cda. eleqtrolitis siZlieris gansazRvra
sinjara moaTavseT Stativis TaTSi. masSi CauSviT TuTiis 1-2 granula da 

daamateT ganzavebuli  gogirdmJava (1-2 ml). sinjaras moargeT sacobi da airgamy-
vani mili. meore danayofebian sinjaraSi SeagroveT gamoyofili wyalbadi drois 
garkveul monakveTSi.

CainiSneT droc da gamoyofili wyalbadis moculobac. 
cda gaimeoreT imave koncentraciis ZmarmJaviT. wyalbadic SeagroveT imave 

drois monakveTSi. SeadareT Sedegebi: romeli reaqciis siCqarea  naklebi – TuTiis 
urTierTqmedeba gogirdmJavasTan Tu ZmarmJavasTan?

gamoitaneT daskvna ZmarmJavasa da gogirdmJavas siZlieris Sesaxeb.

sur. mJavas urTierTqmedeba TuTiasTan da gamoyofili Jangbadis Segroveba

II cda.  ganzavebis gavlena susti mJavas disociaciaze
CaatareT zemoT aRwerili cda Zalian ganzavebuli ZmarmJaviT. aRwereT, 

Seicvala Tu ara Sedegi. imoqmeda  Tu ara ganzavebam reaqciis siCqareze?
gamoitaneT daskvna, rogor moqmedebs ganzaveba susti mJavas disociaciaze?

III cda. wonasworobis gadanacvleba  susti mJavas disociaciis SemTxvevaSi
or sinjaraSi CaasxiT TiTo mililitri ZmarmJava da daamateT TiTo wveTi 

meTilnarinji. aRniSneT indikatoris feri erT sinjaraSi, daamateT kristaluri 
natriumis acetatis CH3COONa mcire raodenoba da  mourieT minis wkiriT. rogor 
Seicvala indikatoris feri? SeadareT misi feri meore sinjaris SigTavsis fers. 
gamoitaneT daskvna, saiT  gadaixara wonasworoba da ratom?

raze metyvelebs indikatoris feris cvlileba?

I cda. gogirdmJavasTan TuTiis urTierTqmedebisas drois mocemul  monakveT-
Si ufro meti wyalbadi gamoiyofa, vidre TuTiis urTierTqmedebiT ZmarmJavasTan. 
es imas niSnavs, rom gogirdmJavas xsnarSi ufro meti wyalbadis ionebia,  vidre 
ZmarmJavas xsnarSi. e. i. gogirdmJava ufro Zlieri  mJavaa, vidre ZmarmJava.

II cda. ZmarmJavas ganzavebisas gamoyofili wyalbadis raodenoba gaizrdeba. 

e. i. xsnarSi imata wyalbad-ionTa raodenobam.  maSasadame, ganzavebisas susti mJa-

praqtikumi

eleqtrolituri disociacia 1.2.6

TuTiis 

granulebi

mJava

gamoyofili 

wyalbadi

TuTiis 

granulebi
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vas disociaciis xarisxi  izrdeba.

III cda. meTilnarinji orive sinjaraSi vardisfer Seferilobas  miiRebs. im sin-

jaraSi, romelSic davamatebT natriumis  acetats, CH3COO− ionebis siWarbe iqneba:

	 CH3COONa → CH3COO− + Na+

ZmarmJavas disociaciac mimdinareobs Semdegi tolobiT:

	 CH3COOH    CH3COO− +H+

CH3COO− ionebis Warbi raodenoba wonasworobas gadaanacvlebs marcxniv, xs-

narSi  H+ ionebis raodenoba Semcirdeba da meTilnarinjis Seferilobac narin-

jisken Seicvleba.

I Tu maswavlebeli cdas ver atarebs, miuTiTebs saxelmZRvaneloSi arsebul su-
raTze da ganmartavs, rom  gogirdmJavas SemTxvevaSi ufro meti wyalbadi gamoiy-
ofa, vidre ZmarmJavas SemTxvevaSi (drois imave monakveTSi). SekiTxviT mamarTavs 
moswavleebs: gogirdmJava ufro Zlieri mJavaa TuY ZmarmJava?

II. maswavlebeli ganmartavs, rom ganzavebuli ZmarmJavas SemTxvevaSi ufro meti 
wyalbadi gamoiyofa, vidre koncentrirebuli ZmarmJavas SemTxvevaSi.

SekiTxviT mimarTavs moswavleebs: rogor moqmedebs ganzaveba susti mJavas 
disociaciaze?

III maswavlebeli ganumartavs moswavleebs, rom ZmarmJavas xsnarze kristaluri 
CH3COONa-is damatebisas indikatoris feri Seicvleba. kerZod is narinjisferi 
gaxdeba. maswavlebeli moswavleebs mimarTavs SekiTxviT: saiT gadaixara wonaswo-
roba? ratom? raze metyvelebs indikatoris feris cvlileba?
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1.2.7wyali – susti eleqtroliti 

1) ra SemTxvevaSi da rogor myardeba wyalbaduri bma?
2) ra saxis bmebia wylis molekulaSi?
3) rogor vsazRvravT eleqtroliti sustia Tu Zlieri?

gaixseneT: 

1    rogoria wylis eleqtrolituri disociaciis meqanizmi? wyali Zlier ele-
qtrolitebs miekuTvneba Tu susts? romeli ionebi warmoiqmneba wylis diso-
ciaciisas?

molekulebs Soris wyalbaduri bmebis gavleniT wylis molekulebs OSoris bme-

bi polarizdeba da wylis  molekula ionebad iSleba:

			   2H2O → H3O++ OH−

wylis molekula donorul-aqceptoruli meqanizmiT advilad ikavSirebs wy-

albadis kations, ris Sedegac  warmoiqmneba rTuli Sedgenilobis kationi hidroq-

soniumis ioni.

wyalbadis kationi wyalxsnarSi swored hidroqsoniumis ionis saxiT arsebobs, 

mxolod simartivisaTvis Cven vwerT ara H3O+, aramed – H+.

wyali susti eleqtrolitia, mocemul momentSi aTeuli milioni molekulidan 

mxolod erTia disocirebul mdgomareobaSi.

2    risi maCvenebelia pH? 
a) rogori area kuWis wvenSi, Tu misi pH=2? 
b) rogori area amiakis xsnarSi, Tu misi pH=12?

wyalbaduri maCvenebeli pH − aris wyalbadis ionebis koncentraciis maCvenebeli 

gamosaxuli sapirispiro niSniT. ufro zustad ki wyalbad-ionis koncentraciis uary-

ofiYT logariTms aRniSnaven pH simboloTi da wyalbadur maCvenebels uwodeben. Tu 
pH<7 gvaqvs mJava are, amitom kuWis  wvenSi mJava area, Tu pH>7, gvaqvs tute are,  amitom 

amiakis wyalxsnarSi tute area.

1) wyalbaduri bma myardeba wyalbadis atomsa da Zlier eleqtrouaryofiTi 
elementis atoms Soris, romelic sxva molekulaSi an sxva atomTa jgufSia;

2) wylis molekulaSi polarul-kovalenturi bmebia;
3) eleqtroliti sustia, Tu misi disociaciis xarisxi damokidebulia xsnaris  

ganzavebaze da misi disociaciis xarisxi mcirea GANganzavebul xsnarSic ki. ZLlieri 
eleqtrolitis disociaciis xarisxi maRalia koncentrirebul xsnarSic ki.

ra ferisaa universaluri indikatori neitralur garemoSi?

neitralur garemoSi universaluri indikatori mwvane ferisaa.
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1    rogoria wyalbadis ionebis koncentracia: 
	 a) xsnarSi, romelSic [OH−]=0.01mol/l; 
	 b) xsnarSi, romelSic [OH−]=1X10−12mol/l, rogoria am xsnarebis pH?

a) [H+]=
1X10−14 
1X10−2 =1X10−12mol/l,   pH=12.		

b) [H+]=
1X10−14 
1X10−12=1X10−2mol/l ,  pH=2.

2    gamoTvaleT pH NaOH-is xsnarisaTvis, romlis koncentraciaa 0.001mol/l.

NaOH-is xsnaris koncentraciaa 1X10−3mol/l

[H+]=
1X10−14 
1X10−3 =1X10−11mol/l   

pH=11.

saSinao davaleba
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1.2.8ra aris ionuri reaqcia

1–1.5 g myari natriumis qloridi moaTavseT sinjaraSi da daamateT1–1.5  g 
myari vercxlis nitrati. amCnevT reaqciis niSnebs? mourieT minis wkiriT. 
daiwyo Tu ara reaqcia?
axla aiReT mcire raodenobiT natriumis qloridisa da vercxlis nitratis 
fxvnilebi, cal-calke sinjaraSi moaTavseT da 5-6 ml wyalSi gaxseniT. imo-
qmedeT erTi wyalxsnariT meoreze. ras amCnevT?

cda

!

gaixseneT: 

ra saxis ionebi warmoiqmneba:
a)	 tuteebis;
b)	 mJavebis;
g)	 marilis eleqtrolituri disociaciisas.

a) tuteebis eleqtrolituri disociaciisas warmoiqmneba metalis kationi da hi-

droqsid-anaioni. magaliTad,   NNaOH →   Na+ +OH–.
b) mJavebis eleqtrolituri disociaciisas warmoiqmneba wyalbad-ionebi (hidro-

qsoniumis ionebi da mJavuri naSTis anionebi. magaliTad, HCl → H++Cl–.
g) marilebis eleqtrolituri disociaciisas warmoiqmneba metalis kationi da mJa-

vuri naSTis anioni, magaliTad, Na3PO4 → 3Na+ + PO4
 3– .

myar mdgomareobaSi sufris marili da vercxlis qloridi ar urT-
ierTqmedebs. maTi wyalxsnarebis urTierTqmedebisas ki naleqi myisierad 
gamoiyofa.

Tu maswavlebeli cdas ver atarebs, moswavleebs miuTiTebs suraTze da ekiTx-

eba:  ra warmoiqmna natriumis qloridis xsnarze vercxlis nitratis xsnaris moq-

medebisisas? ra nivTiereba gamoiyo naleqis saxiT?

                       NaCl-is wyalxsnari

 

AAgNO3-is 

wyalxsnari

AgCl-is 
naleqi
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a) K2CO3  +  CaCl2 → CaCO3↓  +  2KCl
2H+  +  CO3

2–  +  Ca2+  +  2Cl– →CaCO3↓  +  2H+  +  2Cl–
CO3

2–    +  Ca2+ → CaCO3↓
b) Li2CO3+ Ca(NO3)2 →CaCO3↓+  2LiNO3
2Li+  + CO3

2–  +  Ca2+  +  2NO3
– →CaCO3↓  +  2Li+  +  2NO–

3
Ca2+  +  CO3

2– → CaCO3↓

sinjaraSi CaasxiT 3-4 ml natriumis qloridis wyalxsnari da daasxiT, daax-
loebiT, imave moculobis kalciumis hidroqsidis wyalxsnari, ras amCnevT?

cda

natriumis qloridis wyalxsnarze kalciumis hidroqsidis wyalxsnaris mo-
qmedebiT garegnulad araferi Seicvleba.

Tu maswavlebeli cdas ver atarebs,  moswavleebs aCvenebs suraTs da ekiTxeba:
 suraTze Cans reaqciis raime niSani?

SegviZlia Tu ara vTqvaT, rom am SemTxvevaSi qimiuri reaqcia warimarTa? 

SeadgineT: 
a) K2CO3-isa da CaCl2-is  b) Li2CO3-isa da Ca(NO3)2-is wyalxsnarSi urTi-
erTqmedebis reaqciaTa sruli da Sekvecili ionuri tolobebi.

!

kalciumis 

hidroqsidis 

wyalxsnari

+

natriumis 

qloridis 

wyalxsnari

natriumis qloridisa da 

kalciumis hidroqsidis 

wyalxsnaris narevi

→
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1    kalciumis karbonati Sedis kbilis pastis SemadgenlobaSi. mis misaRebad 
natriumis karbonatze kalciumis romelime xsnadi mariliT moqmedeben.

	 SeadgineT am reaqciis molekuluri, sruli da Sekvecili ionuri toloba.

1. Na2CO3+ Ca(NO3)2→ 2NaNO3+ CaCO3↓
2Na++CO3

2− + Ca2++2NO3
− → 2Na+ + 2NO3

−+CaCO3↓
Ca2++CO3

2− → CaCO3↓

2    vercxlis iodidi gamoiyeneba setyvis sawinaaRmdegod. am marilis 
kristalebi RrubelSi moxvedrisas uwvriles kristalebad iSleba da ifanteba, 
rac ganapirobebs mcire raodenobis wylis kristalizacias da setyvis dros 
yinulis msxvili marcvlebis nacvlad dedamiwaze  yinulis wvrili `namcecebi~, 
an wvimis wveTebi ecema.
	 vercxlis iodids Rebuloben marile

bis urTierTqmedebiT. Tqveni azriT, 
romeli ori marilis urTierTqmedeb-
iTaa SesaZlebeli vercxlis iodidis 
miReba?

	 SeadgineT reaqciis molekuluri, sru-
li da Sekvecili ionuri toloba.

2. AgNO3+ HI → AgI↓+HNO3

Ag+ +NO-
3+H+ + I− → AgI↓+ H++NO3

-

Ag+ + I−→ AgI↓

3    davuSvaT, gaqvT xsnari, romelic bariumisa da magniumis marilebs Sei-
cavs da saWiroa Ba2+ da Mg2+ ionebis dacileba. mizanSewonilia Tu ara am 
mizniT Semdegi reagentebis gamoyeneba:

	 a) NaCl
	 b) Na2CO3
	 g) NaOH?
	 daasabuTeT Tqveni varaudi.

 a) NaCl-is gamoyeneba ar SeiZleba, radgan warmoiqmneba BaCl2 da MgCl2, 
orive marili xsnadia da maT ver davacilebT.

b) ver gamoviyenebT Na2CO3-sac, radgan miiReba BaCO3 da MgCO3. orive 
naleqia, wyalSi uxsnadia da maTi dacileba SeuZlebelia;

g) NaOH-is SemTxvevaSi miiReba  Ba(OH)2 da Mg(OH)2, Ba(OH)2 gacilebiT 
ukeT ixsneba wyalSi, vidre Mg(OH)2. amitom xsnaris gafiltvriT SesaZle-
belia Mg(OH)2-is dacileba Ba(OH)2-isagan. 
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2KOH+H2SO4→K2SO4  +2H2O
2K+  +2OH–+2H+  +  SO4

2–→2K+  +  SO4
2–+2H2O

2OH–+2H+→2H2O
OH–  +H+→H2O

Ca(OH)2  +2HCl→CaCl2+2H2O
Ca2+  +2OH–  +2H+  +2Cl–→Ca2+  +2Cl–  +2H2O
2H+  +2OH–→2H2O
H+  +OH–→H2O
neitralizaciis reaqciis arsi mdgomareobs H+ da OH– ionebis urTierTq-

medebis Sedegad wylis molekulebis warmoqmnaSi.

axla CaatareT aseTi cda:

reaqciis Sedegad gamoiyofa airadi nivTiereba.

2 g natriumis karbonati gaxseniT 10 ml wyalSi. am xsnaris 2-3  ml moaT-
avseT sinjaraSi da imoqmedeT 3-4  ml marilmJaviT. 
reaqciis ra niSnebs amCnevT?

cda

!

SeadgineT neitralizaciis reaqciis ori toloba, SeadgineT agreTve sruli 
da Sekvecili ionuri tolobebi da sityvierad CamoayalibeT am Sekvecili 
ionuri tolobebis arsi.

 reaqciis Sedegad SuSxuniT gamoiyofa naxSirbad(IV)-is oqsidi.

Tu maswavlebels ar aqvs cdaSi dasaxelebuli reaqtivebi, SeuZlia gamoiyenos 

soda da Zmari da ganmartos, rom karbonatze yvela mJava erTi da imave SedegiT 

urTierTmedebs, es aris airadi CO2-is gamoyofa.

4    margalitis garegnuli iersaxis gasaumjobeseblad mas aTavseben mJavas 
xsnarSi, am dros gareTa dazianebuli fena mJavaSi ixsneba, margalitis zeda-
pirs ki axali, mbrwyinavi fena warmoqmnis.
	 romeli mJavas gamoyenebaa mizanSewonili am mizniT, daasabuTeT Tqveni vara

udi. SeadgineT am dros  mimdinare qimiuri reaqciis molekuluri,  sruli 
da Sekvecili ionuri toloba.

	 gaiTvaliswineT, rom margalitis SedgenilobaSi 86% kalciumis karbonatia.

margalitis dasamuSaveblad Zlieri mJavas gamoyeneba ar SeiZleba, radgan 
margaliti maSinve Seva reaqciaSi. saWiroa susti mJavas gamoyeneba, magaliTad, 
H2SO3-is.

CaCO3+H2SO3→CaSO3+H2O+CO2↑
CaCO3+2H++SO3

2–→Ca2++SO3
2–+H2O+CO2↑

CaCO3+2H+ →Ca2++H2O+CO2↑
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1    dawereT ionuri mimocvlis reaqciebi (sruli da Sekvecili) CamoTvlil 
nivTierebaTa xsnarebs Soris:

	 NaOH da CuSO4      K2CO3 da HCl
	 NaNO3 da CuSO4	   KCl da NaNO3.
	 – TiToeul SemTxvevaSi miuTiTeT reaqciis niSnebi.
	 – Seqcevadobis niSniT ( ) aRniSneT is reaqciebi, romlebic bolomde ar 

mimdinareobs. gamoiyeneT nivTierebaTa xsnadobis cxrili (ix. danarTi).

1. 2NaOH  +CuSO4→Cu(OH)2↓  +Na2SO4

2Na++2OH–  +Cu2+  +  SO4
2–→Cu(OH)2↓  +  2Na++SO4

2–

Ca2+  +2OH–→Cu(OH)2↓
2NaNO3+CuSO4→Na2SO4+Cu(NO3)2

2Na++2NO3
–+Cu2+ +SO4

2–→2Na++SO4
2–+Cu2++2NO3

–

reaqcia ar mimdinareobs, radgan ar warmoiqmneba arc naleqi, arc 

mcired disocirebadi nivTiereba da arc airi.

K2CO3+2HCl→2KCl+H2CO3

2K++CO3
2–+2H++2Cl–→2K++2Cl–+H2O+CO2↑

CO3
2+2H+→ H2O+CO2↑

KCl+NaNO3→ KNO3+NaCl
K++Cl–+Na++NO3

– → K++NO3
–+Na++Cl–

reaqcia ar mimdinareobs, radgan ar warmoiqmneba arc naleqi, arc mcired 
disocirebadi nivTiereba da arc airi.

2    dawereT Sekvecili ionuri tolobis Sesabamisi sruli ionuri tolobebi, 
agreTve reaqciaTa tolobebi molekuluri saxiT.

			  Zn2+ + 2OH– →Zn(OH)2↓			 
  H+ + OH– → H2O
			  SO3

2– + 2H+ → H2O + SO2 ↑
arsebobs erTmniSvnelovani pasuxi? ratom?

ZnCl2  +  2NaOH→ Zn(OH)2↓  +2NaCl
Zn2+  +  2Cl–  +  2Na+  +  2OH−→ Zn(OH)2↓+  2Na+  +  2Cl–

Zn2++2OH–→Zn(OH)2↓

HCl  +  NaOH→ NaCl+  H2O
H+  +  Cl–  +Na+  +OH–→Na+  +  Cl–  +  H2O
H+ +OH− → H2O

Na2SO3  +  2HCl → 2NaCl  +  H2O  +  SO2↑
2Na+  +SO3

2–  +  2H+  +  2Cl–→ 2Na+  +  2Cl–  +  H2O  +  SO2↑ 
SO3

2– +2H+ → H2O+ SO2↑

saSinao davaleba
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erTmniSvnelovani pasuxi ar arsebobs, radgan Sekvecil ionur 
tolobaSi Semavali ionebi SeiZleba Sediodes sxva eleqtrolitebSic. 
magaliTad, 

Zn(NO3)2 + 2KOH → Zn(OH)2↓ + 2KNO3

Zn2++2NO–
3 + 2K++OH− → Zn(OH)2↓ + 2K++ NO3

–

Zn2++2OH− → Zn(OH)2↓

3   lapisi, romlis Semadgeneli ZiriTadi komponenti vercxlis nitratia, 
gamoiyeneba medicinaSi, mis ganzavebul xsnars (0.1‑0.25%) iyeneben mikrobe-
bis gasanadgureblad, Wrilobebis damuSavebis dros.

	 moifiqreT da CaatareT cda, romliTac daasabuTebT, rom lapisis fanqari 
namdvilad Seicavs vercxlis ionebs.

	 SeadgineT Tqven mier Catarebuli reaqciis sruli da Sekvecili ionuri 
toloba.

lapisis fanqari movaTavsoT wyalSi xsnaris misaRebad. am xsnarSi aucileb-
lad iqneba Ag+ ionebi. vimoqmedoT xsnarze HCl-iT. warmoiqmneba naleqi.

AgNO3+HCl→AgCl↓+HNO3
Ag++NO3

–+H++Cl–→AgCl↓+H++NO3
–

Ag++Cl–→AgCl↓

4  zRvis wyali, sxva ionebTan erTad, ZiriTadad Seicavs Semdeg ionebs: K+, 

Na+, Mg2+, Ca2+, HCO3
–,  Cl–

a) SearCieT marilebi da daamzadeT zRvis wylis modeli;

b) ra procesebi ganviTardeba xsnarSi, Tu modelis  dasamzadeblad gamovi-

yenebT natriumis an kaliumis karbonats?

g) rogor SeiZleba gamovyoT am xsnaridan  kaliumisa da natriumis marilebi?

a) marilebi ise unda SeirCes, rom anionma ar gamoiwvios romelime ionis ga-
moleqva. amitom mizanSewonilia  SevarCioT qloridebi an nitratebi. umjobesia 
qloridebi, radgan  qloridioni adamianisaTvis mavnebeli ar aris, KCl, NaCl, MgCl2, 
CaCl2;

b) Tu modelis dasamzadeblad gamoviyenebT  kaliumis an natriumis karbon-
ats, isini  xsnaridan gamoaZevebs  Mg2+isa da Ca2+-is ionebs naleqis saxiTY: CaCO3 da 
MgCO3.

b) natriumisa da kaliumis yvela marili xsnadia, amitom xsnaridan maTi mo-
cilebis mizniT jer unda gamoileqos Mg2+ da Ca2+ ionebi, Semdeg  xsnari gaifil-
tros da filtrati aorTqldes.
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saSinao davaleba

1     CamoayalibeT, ra SemTxvevaSi mimdinareobs ionuri mimocvlis reaqciebi 
bolomde. axseniT ratom?

ionuri reaqciebi bolomde mimdinareobs, rodesac reaqciis Sedegad gamoi-
yofa aradi nivTiereba, naleqi an mcired disocirebadi nivTiereba, radgan 
mxolod am sam SemTxvevaSi scildeba naerTi sareaqcio ares da Seqcevadi reaq
cia aRar mimdinareobs.

2    eleqtrogamtarobis Sesamowmebel mowyobilobaSi CGaasxes xsnari, ro-
melic 1mol H2SO4-s Seicavs − naTura ainTo. am xsnarze imoqmedes xsnariT, 
romelic aseve 1mol Ba(OH)2-s Seicavs − naTura CGaqra.

a) axseniT am movlenis arsi. daasabuTeT Tqveni mosazreba.
b) SeadgineT xsnarSi mimdinare reaqciis sruli da Sekvecili ionuri toloba.

a) H2SO4-is wyalxsnari eleqtrolitia, amitom naTura ainTeba. masze Ba(OH)2-
is moqmedebisas miiReba naleqi BaSO4-is saxiT, romelic ar ixsneba wyalSi, xsnarSi 
ionebi aRar aris da naTura qreba:

b) H2SO4 + Ba(OH)2 → BaSO4↓ + 2H2O
   2H+ + SO4

2–  + Ba2+ + 2OH— → BaSO4↓ + 2H2O
   Ba2++SO4

2–  → BaSO4↓

3    SeiZleba Tu ara xsnarSi erTdroulad arsebobdes ionebi:
	 a) K+	 H+ 	 CO3

2– 	Ca2+ 	 Mg2+ 

	 b) Al3+ 	 HSO4
– Zn2+ 	 SO4

2– 	K+ 	 OH– 

	 g) Fe2+ 	 Cl– 	 Na+ 	 S2– 	 Ba2+ 	 OH–

	 d) Na+ 	 K+ 	 Fe2+ 	 Cl– 	 NO3
– 	 PO4

3–  ?
	 – miuTiTeT, ionTa romeli wyvilis erTad arsebobaa SeuZlebeli xsnarSi?
	 – ramdeni aseTi wyvilia?
	 – romeli ionis mocilebis Semdeg gaxdeba SesaZlebeli xsnaris arseboba?
a) K+, H+, CO3

2-, Ca2+, Mg2+

xsnarSi erTdroulad ver iarsebebs Ca2+ da CO3
2-  ionebi, Mg2+ da CO3

2- ione-
bi, radgan warmoiqmneba naleqi: 

		  Ca2++CO3
2− → CaCO3↓    Mg2+ + CO3

2- → MgCO3↓
b) Al3+, HSO4

–, Zn2+, SO4
2–, K+, OH–;

xsnarSi erTdroulad ver iarsebebs Al3+ da OH– ionebi, Zn2+ da OH– ionebi, 
radgan maTi urTierTqmedebiT warmoiqmneba naleqi:

		  Zn2+  +  2OH– → Zn(OH)2↓
		  Al3+  +  3OH–→ Al(OH)3↓
g) Fe2+, Cl–, Na+, S2–. Ba2+, OH–.
SeuZlebelia xsnarSi Fe2+ da S2– ionebis, Fe2+  da OH– ionebis arseboba, 

radgan maTi urTierTqmedebiT miiReba naleqi:
		  Fe2+  +  2OH–→ Fe(OH)2↓
		  Fe2++ S2–→ FeS↓
d) Na+, K+, Fe2+, Cl–, NO3

–, PO4
3–

SeuZlebelia xsnarSi Fe2+ da PO4
3-is arseboba, maTi urTierTqmedebiT miiReba 

naleqi 3Fe2+  +  2PO4
3– → Fe3(PO4)2↓
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praqtikuli mecadineoba

fuZeebis, mJavebisa da marilebis Tvisebebi 
eleqtrolituri disociaciis TvalsazrisiT 1.2.9

mJavebi urTierTqmedebs fuZe oqsidebTan marilisa da wylis warmoqmniT. 
aviRoT 1–1.5  g spilenZ(II)-is oqsidi, movaTavsoT sinjaraSi, davamatoT 5-6 ml 
gogirdmJava. SevamCnevT, rom spilenZ(II)-is oqsidi TandaTan urTierTq-
medebs gogirdmJavasTan da xsnari Sabiamnisfer Seferilobas Rebulobs.

CuO + H2SO4 → CuSO4 + H2O
CuO + 2H+ + SO4

2– → Cu2++ SO4
2– + H2O

CuO + 2H+ → Cu2+ + H2O

cda

mocemuli gvaqvs nivTierebebi: Mg, CaO, HCl, H2SO4(ganz.), AgNO3, BaCl2, NaOH, 
Na2CO3, MgSO4, Fe, CuSO4.

SearCieT reaqciebi da CaatareT cdebi, romlebic asaxavs:

a) mJavebis qimiur Tvisebebs;

b) fuZeebis qimiur Tvisebebs;

g) marilebis qimiur Tvisebebs;

d) indikatoris qaRaldiT daadgineT cdisaTvis gansazRvruli mJavasa da tu-

tis pHH.

yvela SemTxvevaSi SeadgineT qimiuri reaqciis sruli da SekveTili ionuri 

toloba.

sanimuSod gTavazobT mJavebis erT-erTi qimiuri Tvisebis amsaxvel cdas da 

reaqciis srul da Sekvecil ionur tolobas:

a) Mg +2HCl → MgCl2 +H2↑			   HCl+NaOH → NaCl+H2O
    Mg+2H++2Cl– → Mg2+ + 2Cl–+H2↑

		  H++Cl–+Na++OH–→ Na++Cl–+H2O
    Mg+2H+→Mg2++H2↑				    H++OH–→ H2O

H2SO4 + BaCl2 → BaSO4↓ 2HCl	      		  b) 2NaOH+CuSO4→Cu(OH)2↓ + Na2SO4

2H+ +SO4
 2– +Ba2++2Cl– → BaSO4+2H++2Cl–               2Na++2OH–+Cu2++SO4

 2–
→ Cu(OH)2↓+2Na++SO4

 2–
	

 SO4
 2–  +Ba2+ → BaSO4↓	 	           	 	 Ca2++2OH– → Cu(OH)2↓

!

g) Fe + CuSO4  → FeSO4 + Cu
Fe +Cu2+ + SO4

2–  → Fe2++ SO4
2–  + Cu

Fe + Cu2+ → Fe2+ +Cu

Na2CO3 +H2SO4 →  Na2SO4 + H2O + CO2↑

2Na++ CO3
–2  + 2H++ SO4

2–   → 2Na++ SO4
2–  + H2O +CO2↑

CO3
–2  + 2H+ → H2O +CO2↑

BaCl2 +MgSO4  → BaSO4↓ + MgCl2
Ba2++2Cl–+ Mg2++ SO4

2–  → BaSO4↓ + Mg2+ + 2Cl–

Ba2+ + SO4
2–   → BaSO4↓  			   da a.S.

Tu maswavlebeli cdas 
ver atarebs, moswavleebs 
gaaxsenebs mJavebis, fuZee-
bisa da marilebis qimiur 
Tvisebebs da miuTiTebs, 
Seadginon reaqciaTa tolo-
bebis sruli da Sekvecili 

ionuri tolobebi.
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1.2.10marilTa hidrolizi

qimiur WiqaSi CaasxiT wyali da indikatoris saSualebiT kidev erTxel Se
amowmeT misi neitraluroba. Semdeg es wyali gaanawileT sam sinjaraSi. am 
sami sinjaridan erT-erTSi gaxseniT NH4Cl, meoreSi CH3COONa, mesameSi ki – 
NaCl. indikatoriT SeamowmeT samive xsnaris Seferiloba. ra Sedegi miiReT?

SeadgineT Semdegi marilebis hidrolizis gamosaxuleba:

a) NaNO2	  b) KF	  g) KNO2		  d) KNO2
  Li2SO3		    K2SiO3	   Na2SO3		     Na2S

gaixseneT: 

1. ra SeiZleba iTqvas wylis eleqtrolituri disociaciis Sesaxeb?

wyali susti eleqtrolitia. is umniSvnelod, magram mainc iSleba ionebad 

2H2O     H3O++ OH–

cdis Sedegad gairkveva, rom NH4Cl-is xsnars aqvs mJava reaqcia, CH3COONa-is 
xsnars – tute reaqcia, NaCl-is xsnars ki – neitraluri.

Tu maswavlebeli cdas ver atarebs, ganmartavs rom NaCl-is wyalxsnarSi in-
dikatori fers ar icvlis, NH4Cl-is wyalxsnarSi iisferi lakmusi gawiTldeba, 
xolo CH3COONa-is xsnarSi  – galurjdeba.

Sedegi axsnilia paragrafis teqstSi.

a) NaNO2	  Na++NO2
–     

NO2
–     + HOH  HNO2+OH– 		  (tute reaqcia)

Li2SO3  2LI+ + SO3
2– 

SO3
2– + 2HOH  H2SO3+ 2OH– 		  (tute reaqcia)

b) KF  K++F–

F– + HOH  FH+OH– 			   (tute reaqcia)
K2SiO3   2K++SiO3

2– 
SiO3

2– + 2HOH  H2SiO3+ 2OH– 		 (tute reaqcia)

g) KNO2	  K++NO2
–     

NO2
–     + HOH  HNO2+OH– 		  (tute reaqcia)

Na2SO3  2Na++SO3
–2  

SO3
2– + 2HOH  H2SO3+2OH– 		  (tute reaqcia)

d) Na2S  2Na++ S2–

S2–+ 2HOH  H2S + 2OH– 		  (tute reaqcia)
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SeadgineT Semdegi marilebis hidrolizis gamosaxuleba:

a) Cr(NO3)3	 b) FeCl2	 g) FeCl3	 d) ZnSO4

  CuCl2		    CuSO4	    ZnCl2	    MnCl2

a) Cr(NO3)3  Cr3++3NO3
–    

Cr3++ 3HOH  Cr(OH)3 + 3H+ 		  (mJava reaqcia)
CuCl2 + 2HOH  Cu(OH)2+ 2H+	 (mJava reaqcia)

b) FeCl2  Fe2++2Cl–

F2++ 2HOH  Fe(OH)2+ 2H+		  (mJava reaqcia)

g) FeCl3	  Fe3++3Cl–

Fe3++ 3HOH  Fe(OH)3+3H+ 		  (mJava reaqcia)
ZnCl2  Zn2++ 2Cl–

Zn2++ 2HOH  Zn(OH)2+ 2H+ 		  (mJava reaqcia)

d) ZnSO4  Zn2++ SO4
–2  

Zn2++ 2HOH  Zn(OH)2+2H+ 		  (mJava reaqcia)
MnCl2  Mn2++2Cl–

Mn2++ 2HOH  Mn(OH)2+ 2H+ 		 (mJava reaqcia)

1    romeli reaqcia SeiZleba mivakuTvnoT hidrolizis reaqcias? ra aris 
hidrolizis arsi?

hidrolizis reaqcias  SesaZlLoa mivakuTvnoT marilebis wyalYTan urTierTq-
medebis reaqciebi. hidrolizis arsi isaa, rom wylis Semadgeneli H+ daO OHOH– 

ionebi urTierTqmedebs marilis Semadgenel ionebTan da boWavs  an H+ an 
OHOH– ionebs (Zlieri fuZisa da susti mJavas marili boWavs H+ ionebs, ZLlieri 
mJavasa da susti fuZis marili – OH– ionebs). Sesabamisad, xsnarSi rCeba an 
H+ an OH OH– da xsnars aqvs an mJava reaqcia an tute.

Zlieri fuZisa da susti mJavas marilebs aqvs tute reaqcia, Zlieri mJavisa 
da susti fuZis marilebs ki – mJava reaqcia.

2    moiyvaneT im marilebis magaliTebi, romelTa xsnarSic SesaZloa aRmova-
CinoT hidroqsid-ionebi.

 aseTi marilebi unda iyos ZLlieri fuZisa da susti mJavas marilebi. 

magaliTad: Na2CO3,	 Na2CO3 → 2Na++CO3
–2

					     CO3
2 – +HOH → HCO3

– + OH–

aseTivea, magaliTad: K2SO3, Na2S da sxva.
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3    moiyvaneT im marilebis magaliTebi, romelTa xsnarebSi meTilnarinji 
vardisfers miiRebs.

meTilnarinji vardisfers Rebulobs mJava xsnarSi. e. i. marils unda 
hqondes  mJava reaqcia, anu is unda iyos susti fuZisa da ZLlieri mJavas ma-
rili. magaliTad NH4Cl; CuCl2, MnSO4 da a.S.

NH4Cl → NH4
+ + Cl–		  NH4

+  + HOH → NH4OH + H+

4    qvemoT mocemuli romeli naerTi warmoqmnis mJava xsnars da romeli – 
tute xsnars:
a)NH4Br; 	 b) P2O3; 	 g) NH3; 	 d) Na3AsO4.

a) susti tutisa da Zlieri mJavas marilia, aqvs tute reaqcia;

b) P2O3 mJava oqsidia, warmoqmnis mJava xsnars;

g) NH3 wyalSiU gaxsnisas warmoqmnis tute xsnars;

d) ZlLieri tutisa da susti mJavas marilia, warmoqmnis tute xsnars.

5    SeadgineT wyalTan Semdegi marilebis urTierTqmedebis reaqciaTa to-
lobebi: Na2SO3, K2S, AlCl3, Fe(NO3)3. ra fers miiRebs am marilebis Semcvel 
xsnarSi meTilnarinji? rogori iqneba sareaqcio are TiToeul SemTxvevaSi?

SO3
2− + HOH → HSO3

−+OH−tute garemo (meTilnarinji gayviTldeba); moqmedebs 

susti mJavas anionis mixedviT;

S2– + HOH → HS− +OH− tute garemo (meTilnarinji gayviTldeba). moqmedebs 

susti mJavas anionis mixedviT;

Al3+ + HOH → (AlOH)2++ H+mJava garemo (meTilnarinji gavardisferdeba). moq-

medebs susti fuZis anionis mixedviT;

Fe3+ + HOH → (FeOH)2+ + H+ MmJava garemo (meTilnarinji gavardisferdeba). moq-

medebs susti fuZis anionis mixedviT.

saSinao davaleba

1    SeadgineT Semdegi marilebis hidrolizis gamosaxulebebi: 
				   K2SO3, Zn(NO3)2, CuCl2, K3PO4.

rogori iqneba sareaqcio are TiToeul SemTxvevaSi?

K2SO3 +H2O  KOH +KHSO3

			                                  → K++OH− xsnarSi tute garemoa. KOH, rogorc Zlieri 	
			   eleqtroliti, disocirdeba;

Zn(NO3)2 + H2O→ ZnOHNO3 + HNO3

    → H++NO3
− xsnarSi mJava garemoa. HNO3, rogorc 

Zlieri eleqtroliti, disocirdeba;
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CuCl2 + H2O→ CuOHCl + HCl

H++Cl− xsnarSi mJava garemoa. HCl, rogorc Zlieri 
eleqtroliti, disocirdeba;

K3PO4 + H2O→ K2HPO4 + KOH

K++OH− xsnarSi tute garemoa. KOH, rogorc Zlieri 

eleqtroliti, disocirdeba.

2    `bordos xsnari~ gamoiyeneba vazis Sesawamlad, misi sxvadasxva daavadebi-
sagan dacvis mizniT. es xsnari erT-erT uvnebel pesticidad iTvleba. `bor-
dos xsnaris~ erT-erTi komponentia Sabiamani CuSO4⋅5H2O. axseniT, ra ziani 
miadgeba vazs, Tu bordos xsnaris momzadebisas dozebi zustad ar iqneba 
daculi?

CuSO4 Zlieri mJavasa da susti fuZis marilia, is ganicdis hidrolizs da 
hidrolizis Sedegad mas aqvs mJava reaqcia. spilenZis sulfatis Warbi raode-
nobis SemTxvevaSi vazis foTlebi da nayofi daziandeba Warbi mJavas gavleniT.  
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1.2.11titvra

1  	   ra moculobis 2MM moluri koncentraciis qlorwyalbadmJava gaaneitralebs 
2 moluri koncentraciis 20 ml natriumis tutis xsnars?

erT mol natriumis tutes aneitralebs erTi moli qlorwyalbadmJava. ami-

tom 20 ml natriumis tutis 2  molur xsnars gaaneitralebs qlorwyalbadmJavas  

2  moluri koncentraciis 20 ml xsnari.

2  	   suraTze gamosaxuli naxazis msgavsad 
SeqmeniT naxazi, rodesac 25 ml natriumis 
xsnars titraven 0.10 mol/l koncentraciis 
marilmJavas xsnariT. imsjeleT, SesaZle
belia Tu ar es naxazebi ganvixiloT titvris 

procesis modelad.

25 ml tutis xsnars gatitravs 25 ml marilmJava – koncentraciiT 0.1 moli/l. 
tutis koncentracia iqneba 0.1 moli/l. es naxazebi SesaZlebelia miviCnioT ti-
tvris procesis modelad, radgan maTze zustadaa asaxuli titvris procesis 
monawile komponentebis raodenoba da titvris procedurebi.

gaixseneT: 

1) romeli fuZe-mJavuri indikatorebia TqvenTvis cnobili? ratom ewode-
ba maT fuZe-mJavuri?

2) ra aris neitralizaciis reaqciis arsi?

1) fuZe-mJavuri indikatorebiaP: fenolfTaleini, lakmusi, meTilnarinji, 
meTilis wiTeli.

2) reaqcias mJavasa da fuZes Soris, romlis drosac marili da wyali miiRe-
ba, neitralizaciis reaqcia ewodeba. neitralizaciis reaqciis Sedegad xsnarSi 
aRarc mJavaa da aRarc tute, mxolod marili da wyalia.

45

46

sawyisi 

moculo-

ba, 0.00 ml

0.500 M 

H2SO4-is 

xsnari

H2SO4-is 
saboloo 

moculoba 
45.7 ml

20.0 ml 

NaOH-is 

xsnari

biureti

ganeitralebu-
li xsnari (ind-
ikatorma feri 

Seicvala)

sur. tutis xsnaris titvra mJavas xsnariT

26

24

sawyisi 

mocu-

loba, 

0.00 ml

0.100 Mmolu-
ri HCl-is 

xsnari

HCl-is 
saboloo 

moculoba 
25 ml

25.0 ml 
NaOH-is 

xsnari

biureti
ganeitralebu-
li xsnari (ind-
ikatorma feri 

Seicvala)
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  1  	   kartofilis samrewvelo xerxiT gasufTavebis arsi aris is, rom mas mcire 
droiT aTavseben NaOH-is xsnarSi, Semdeg ki garekans aclian wylis nakadiT. 
NaOH-is koncentracia Cveulebrivad 3-6 mol/l-ia. natriumis tutis xsnaris 
koncentracias periodulad amowmeben, raTa kartofilis swrafi gasufTaveba 
moxerxdes. davuSvaT, rom erT-erTi aseTi analizisas 20.0 ml NaOH‑is xsnaris 
gasaneitraleblad saWiro aRmoCnda 45.7 ml H2SO4-is xsnari koncentraciiT 
0.500 mol/l. rogoria NaOH -is xsnaris koncentracia? 

saSinao davaleba

3 	   ra moculobis natriumis qloridi iqneba saWiro 0.200 moli tyviis ni-
tratis xsnarTan sruli reaqciisaTvis, Tu natriumis qloridis xsnaris koncen-
traciaa 0.500 mol/l.

1) SevadginoT reaqciis toloba:     

    x	                           0.200moli

2NaCl(wy.xs.) + Pb(NO3)(wy.xs.) → 2NaNO3(wy.xs.)+ PbCl2(my.)

 2 moli	          1 mol

x=		                   =0.400 moli.

2) 1000 ml _ 0.500 moli NaCl

         x   _   0.400 moli NaCl

x= 
1000⋅0.400
0.500  = 800 ml = 0.800l

maSasadame, unda avzomoT 800 ml 0.500MM NaCl-is xsnari da davamatoT is 0.200 

mol  Pb(NO3)2- is xsnars.

4	   janmrTelobis zogierTi problemis dros, kuWis wvenSi marilmJavas 
raodenobis dasaregulireblad, eqimebi  pacients uniSnaven magniumis hidroqsi-
dis Semcvel medikaments. aseT medikamentebs antacidebi ewodeba. 

ra masis magniumis hidroqsids Seicavs antacinis  erTi abi, Tu man gaaneitrala 

40 ml 1.5 moluri marilmJava?

1) gamovTvaloT, ramdeni moli marilmJavaa 40 ml-Si?
1000ml _ 1.5 moli HCl
   40 ml _ x
x=0.06 moli.
2) gamovTvaloT, ramden mol Mg(OH)2-s gaaneitralebs 0.06 moli marilmJava?
    x	              0.06 moli

Mg(OH)2+2HCl → MgCl2 +2H2O    1 moli ⋅ 0.06 moli
2 moli

x=  x=0.03 moli
   1moli	  2 moli

3) gamovTvaloT, ramdeni griamia 0.03 moli Mg(OH)2:

m=n∙M   m=0.03 moli ∙ 58g/moli=1.74g Mg(OH)2.

2moli⋅0.200 moli

1moli
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1)  SevadginoT reaqciis toloba:

2.28⋅10-2 moli		  x

H2SO4 (wy. xs.) + 2NaOH (wy.xs.) → 2H2O (Tx.) + Na2SO4(wy.xs.)

1 moli		  2 moli
2) vipovoT HH2SO4-is molebis raodenoba: 1000 ml _ 0.500 moli H2SO4
						               45.7ml _ x
x= 45.7⋅0.500

1000
= 2.28⋅10-2moli H2SO4.	

 an 		
n
V

CM=	 n=CMV;     n=0.0457 l ⋅0.500moli/l=0.02285 moli, anu ≈ 2.28⋅10–2 moli H2SO4

   	

 3) vipovoT NaOH -is molebis rodenoba reaqciis tolobis mixedviT:

x= 
2.28⋅10−2⋅2
1

= 4.56⋅10-2moli NaOH.

4) viciT ra NaOH-is molebis raodenoba, romelic 20.0ml xsnarSia, SegviZlia gam-

ovTvaloT am xsnaris koncentracia:

20.0ml xsnarSi _ 4.56⋅10-2mol NaOH         x= 1000⋅4.56⋅10
−2

20.0
= 2.28⋅moli/l

1000ml xsnarSi _ x

	 an 
 AN 

n
V

CM=	                    CM= 
4.56⋅10−2moli

0.02LL l
=2.28 moli/l.

 2    sasmel wyalSi Cl−-is ionebis Semcvelobis dasadgenad mis nimuSs titraven 
AgNO3-is xsnariT. ra masis qlorid-ionebs Seicavs 10.0g wylis nimuSi, Tu qlor-
id-ionebTan sruli reaqciis gansaxorcieleblad saWiro aRmoCnda 20.2 ml  0.100 
moluri AgNO3-is xsnari?

1)  pirvel rigSi ganvsazRvroT, ramdeni moli AgNO3-ia saWiro titvrisaTvis:

1000ml xsnari _ 0.100 moli AgNO3

20.2 ml xsnari _ x     x= 
20.2ml⋅0.100moli

1000ml
= 2.02⋅10-3moli AgNO3;

an
n
V

CM=	 n=CMV;     n=0.0202 l ⋅0.1moli/l=0.00202moli, anu 2.02⋅10–3moli AgNO3

2) reaqciis tolobidan Cans, rom 1 moli AgNO3 urTierTqmedebs erT mol Cl− -Tan.

AgNO3 (wy.xs.) + Cl− (wy.xs.) → AgCl (my.) + NO3
 – (wy.xs.)

Sesabamisad, nimuSSi unda iyos 2.02⋅10-3 moli Cl−

3) axla gamovTvaloT Cl−-is ionebis masa gramebSi:

n= m
M

     m=n⋅M=35.5g/moli⋅2.02⋅10–2moli=7.17⋅10–2g Cl−;

aRsaniSnavia, rom Cl−-is ionebis procentuli Semcveloba wyalSi udris: 

% Cl−= 
7.17⋅10-2gCl
10.0g xsnari ⋅100%=0.717%.

;     

;
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1.2.12buferuli xsnarebi

gaixseneT: 

ra iciT pH maCveneblis Sesaxeb? rogor icvleba pH mJava garemoSi? 
tute garemoSi?

 1    riT gansxvavdeba buferuli xsnari Cveulebrivi xsnarisagan?

Cveulebrivi xsnaris pH Seicvleba masze mJavas an tutis (Tundac mcire raodeno-

biT) damatebisas, buferuli xsnari ki inarCunebs pH-is mniSvnelobas masze mcire ra-

odenobiT mJavas an tutis damatebisas.

 2    aRwereT, rogor moqmedebs buferuli xsnari, romelic Sedgeba, magaliTad, 
naxSirmJavasa da kaliumis karbonatisagan.

kaliumis karbonati, rogorc Zlieri eleqtroliti, mTlianad disocirdeba:

K2CO3 (my.) → 2K+ (wy.xs.) + CO3
2− (wy. xs.)

H2CO3  susti eleqtrolitia da disocirdeba nawilobriv:

H2CO3 (wy.xs.)+ H2O  (Tx.)   H3O
+ (wy.xs.) + HHCO3

− (wy. xs.)

Tu narevs daemateba mcireodeni mJava, is  karbonatis anioniT SeiboWeba, ro-

melic Warbad  aris narevSi kaliumis karbonatis disociaciis Sedegad. Tu narevs 

cotaoden tutes davamatebT, is ganeitraldeba meore reaqciaSi gamoyofili hi-

droqsoniumis ioniT H3O+ da reaqciis wonasworoba gadaixreba marjvniv, rac pH-is 

mniSvnelobis SenarCunebas uzrunvelyofs.

pH gviCvenebs wyalbad-ionebisa da hidroqsid-ionebis koncentracias. mJava 
garemoSi pH icvleba erTidan Svidamde. tute garemoSi – Svididan ToTxmetamde.

saSinao davaleba

 1    mocemulia nivTierebebi: NaOH, H2SO4, CH3COOH, H2CO3, NH4OH, (NH4)2SO4, 
CH3COOK, K2CO3. ramdeni buferuli xsnaris damzadebaa MSesaZlebeli am niv-
Tierebebisagan? romel komponentebs Seicavs TiToeuli maTgani? pasuxi daas-
abuTeT.

I.	 NaOH; II. H2SO4; III. CH3COOH; CH3COOK; IV. NH4OH, (NH4)2SO4; V. H2CO3, K2CO3.

buferuli xsnaris Tvisebebi aqvs Zlieri tutisa daL Zlieri mJavas xsnarebs (I, II). 

aseve buferuli xsnaris Tvisebebi aqvs susti mJavasa da misi marilisagan  Sedgenil 

sistemas (III, V), susti tutisa da misi marilisagan  Sedgenil sistemas (IV).
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 2    rogor moqmedebs buferuli xsnari, romelic Sedgeba amoniumis hodroqsi-
disa da amoniumis nitratisagan?

amoniumis nitrati, rogorc LZlieri eleqtoliti, disocirdeba srulad:

		  NH4NO3 (wy.xs.) → 2NH4
+ (wy.xs.) + NO3

− (wy. xs.)

amoniumis hidroqsidi disocirdeba mxolod nawilobriv:

		  NH4OH (wy.xs.) → 2NH4
+ (wy.xs.) + OH− (wy. xs.)

Tu mJavas davamatebT, is ganeitraldeba OH–ionebiT, ris  Sedegadac meore reaqcia-

Si wonasworoba gadaixreba marjvniv, rac ganapirobebs OH– ionebis koncentraciisa da 

Sesabamisad, pH-is  mniSvnelobis SenarCunebas.

tutis damatebisas meore reaqciaSi wonasworoba gadaixreba marcxniv da OH– 

ionebis koncentracia iqneba mudmivi. buferul xsnarSi amoniumis nitratis arseboba  

ganapirobebs NH4
+ ionebis maragis Seqmnas, romelic  akompensirebs damatebuli tutis 

moqmedebas.
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SeamowmeT Tqveni codna 1.2.13
 1    0.1 moli fosformJavas xsnarSi aRmoCenilia 0.06 moli hidroqsoniumis 

ionebi. ra raodenobis fosformJava disocirda?

H3PO4-is eleqtrolituri disociaciis gamosaxuleba SesaZloa Semdegnairad 

CavweroT:

H3PO4     3H++PO4
3−

am gamosaxulebis mixedviT, 0.1 moli H3PO4-sagan unda warmoiqmnas 0.3 moli hi-

droqsoniumis ioni. Tumca  realurad, xsnarSi misi raodenoba Seadgens 0.6 mols. es 

gvafiqrebinebs, rom fosformJavas yvela molekula ar disocirebula.  hidroqso-

niumis ionebis raodenobis mixedviT Tu vimsjelebT, disocirdeba 0.02 moli fos-

formJava, anu gaxsnili molekulebis 1/5.

2    romeli eleqtrolitebi miekuTvneba susts da romeli – Zliers? kovalen-
turi bmis ra Tviseba axdens gavlenas eleqtrolitur disociaciaze? ionuri 
naerTebi Zlier eleqtrolitebs miekuTvneba Tu susts? ratom?

Zlier eleqtrolitebs miekuTneba marilebi, tuteebi da Zlieri mJavebi. sus-

ti mJavebi susti eleqtrolitebia. eleqtrolitur disociaciaze gavlenas axdens 

kovalenturi bmis polarizebuloba, rasac xels uwyobs wylis dipolebi. ionuri 

naerTebi  miekuTvneba Zlier eleqtrolitebs, radgan am naerTebSi ionuri bmaa, 

romelic advilad wydeba wylis dipolebisa da ionur naerTebis Semadgeneli naw-

ilakebis urTierTmizidvis Sedegad.

3    gamoTvaleT gogirdmJavasa da gogirdovanmJavas 0.1  molur wyalxsnarebSi hi-
droqsoniumis ionebis koncentracia, Tu cnobilia, rom gogirdmJava praqtiku-
lad mTlianad disocirda, gogirdovanmJavas SemTxvevaSi ki disocirdeba misi 
20%.

	 H2SO4 →  2H++SO4
2−		  (H2SO4 +2H2O → 2H3O

+ + SO4
2−)

0.1 moli gogirdmJava warmoqmnis 0.2 mol wyalbadis (hidroqsoniumis) ionebs. 

gogirdovanmJavas SemTxvevaSi 0.1-is 20% aris 0.1⋅20 
100

=0.02.
anu disocirebulia H2SO3-is 0.02 moli.
			   H2SO3   2H+ + SO3

2−

anu 0.02 moli H2SO3 warmoqmnis 0.04 mol wyalbadis (hidroqsoniumis) ionebs 
im SemTxvevaSi, Tu orive safexurze disocirda. Tu disocirda mxolod pirvel  
safexurze warmoqmnis 0.02 mol  hidroqsoniumis ionebs:

			   H2SO3   H+ +HSO3
−

4    SeadgineT naxSirmJavas safexurebrivi disociaciis gamosaxuleba. ra SemTx-
vevaSi wydeba wyalbadis ionebi ufro iolad – pirveli safexurze, Tu uaryof-
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iTad damuxtuli CO3
2− ionidan? romeli ionebia xsnarSi ufro meti

	  CO3
2−Tu HCO3

− ?.
			   H2CO3  H+ + HCO3

−

			   HCO3
−   H+ + CO3

2−

wyalbadis kationi pirvel safexurze ufro advilad wydeba, vidre  meoreze. 

meore safexurze wyalbadis kationma unda gadalaxos CO3
2− ionTan mizidulobis 

Zala, amitom meore safexurze disociacia  Semcirebulia da xsnarSic HCO3
− ionebi 

metia, vidre CO3
2−.

5    ratom ar atarebs eleqtrul dens SekumSuli (Cawnexili) qlorwyalbadi, wy-
alSi gaxsnili ki piriqiT – kargi eleqtrogamtaria.

SekumSul qlorwyalbadSi ar aris  muxtis gadamtani nawilakebi, ar aris ione-

bi. wyalxsnarSi ki  hidroqsoniumisa da qloris ionebia, amitom wyalxsnari atarebs 

eleqtronul dens.

6    bolomde warimarTeba Tu ara reaqcia, Tu natriumis sulfitze marilmJaviT 
vimoqmedebT? pasuxi daasabuTeT. SeadgineT reaqciis toloba.

Na2SO3 + 2HCl→ 2NaCl + H2SO3;
				                  H2O+SO2↑

2Na++SO3
2−+2H++2Cl–→2Na+ + 2Cl–+ H2O+SO2↑

2H+ + SO3
2−→  H2O+SO2↑.

reaqcia warimarTeba bolomde, radgan miiReba susti eleqtroliti da aram-

dgradi naerTi, H2SO3-is saxiT.

7    geologebma da niadagmcodneebma swrafad unda daadginon, romelia karbo-
natuli qani. ra reaqciiTaa SesaZlebeli  karbonatuli qanebis gansxvaveba sxva 
qanebisagan? ratomaa SesaZlebeli am reaqciis ganxorcieleba?

karbonatuli qanis sxva qanisagan gansxvaveba SesaZlebelia mJavas gamoyenebiT. 

mimdinareobs reaqcia:

		  CaCO3 +2HCl → CaCl2 +H2O +CO2↑

gamoiyofa CO2-is buStebi, rac reaqciis garegnuli efeqtia. es reaqcia Sesa-

Zlebelia imitom, rom reaqciis Sedegad miiReba susti eleqtroliti da aramdgra-

di naerTi H2CO3-is saxiT, romelic iSleba wylad da naxSirorJangad.

8    SearCieT sawyisi  nivTierebebi qvemoT CamoTvlili uxsnadi nivTierebebis 

misaRebad: 

→
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a) rkina(II)-is karbonati;		  b) spilenZ(II)-is hidroqsidi;

g) bariumis fosfati;			   d) rkina(II)-is silikati.

SeadgineT reaqciaTa  sruli da Sekvecili ionuri tolobebi.

a)	 FeCl2 + Na2CO3 → FeCO3↓ + 2NaCl
Fe2+ + 2Cl− +2Na++CO3

2−→ FeCO3↓+ 2Na+ + 2Cl−

	 Fe2+ + CO3
2−→ FeCO3↓

b)	 CuCl2 + 2NaOH → Cu(OH)2↓+2NaCl
Cu2+ + 2Cl− +2Na++2OH−→ Cu(OH)2↓+ 2Na+ + 2Cl−

	 Cu2+ + 2OH−→ Cu(OH)2↓
g)  3Ba(NO3)2 + 2Na3PO4 → Ba3(PO4)2↓+ 6NaNO3

3Ba2+ + 6NO3
− +6Na++2PO4

3−→ Ba3(PO4)2↓+ 6Na+ + 6NO3
−

	 3Ba2++ 2PO4
3−→ Ba3(PO4)2↓.

d) Fe(NO3)2 + Ka2SiO3 → FeSiO3↓+ 2KNO3

Fe2+ + 2NO3
− +2K++ SiO3

2−→ FeSiO3↓+2K+ + 6NO3
–

	 Fe2++ SiO3
2−→ FeSiO3↓

9     warmoidgineT, rom minis jamSi asxia wyali, romeli nivTierebis fxvnili unda 
CavuSvaT am jamSi, rom wredSi eleqtrulma denma gaiaros? pasuxi axseniT.
a) Na2SO4	 b) I2		  g) Cu		  d) Na
e) Cu(OH)2	   v) S8

CamoTvlili nivTierebebidan wredSi denis gavlas gamoiwvevs Na2SO4 da Na. 
Na2SO4 eleqtrolitia da is daiSleba ionebad: Na2SO4 → 2Na++ SO4

 2–
, natriumi ki 

warmoqmnis natriumis tutes, romelic aseve eleqtrolitia.
2Na +2H2O → 2NaOH +H2↑

10     suraTze gamosaxuli SemTxvevebidan romelSi ainTeba naTura? 
a – vercxliswyali
b – tyvia
c – parafini
d – gamoxdili wyali
e – eTanoli

f – kaliumis qloridis wyalxsnari

g – alumini

h – polieTileni

i – almasi

am nivTierebebidan romelia:

a) 1) gamtari; 2) aragamtari; 

3) eleqtroliti;	

4) araeleqtroliti.

b) ra gansxvavebaa gamtarsa, 

aragamtarsa da eleqtrolits OSoris?

naTura ainTeba: a, b, f, g SemTxvevebSi.
a) 1) gamtaria: Hg, Pb, Al.

+ –

+ –

+ –

+ –

+ –

+ –

a

d

g

b

e

h

c

f

i
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naTura ainTeba: a, b, f, g SemTxvevebSi.
a) 1) gamtaria: Hg, Pb, alumini.
2) aragamtaria: parafini, polieTileni, almasi.
3) eleqtrolitia: kaliumis qloridi.
4) araeleqtrolitia: gamoxdili wyali, eTanoli.

b) gamtari atarebs eleqtrul dens, aragamtari − ar atarebs. eleqtroliti 
myar mdgomareobaSi eleqtrul dens ar atarebs, Tumca wyalSi gaxsnil an gal-
Robil mdgomareobaSi atarebs.

11    uwylo natriumis karbonatis Na2CO3 wyalSi gaxsnisas gamoiyofa 25.1 kjou-
li/moli energia, kristalhidratis Na2CO3 ∙ 10H2O gaxsnisas ki STainTqmeba 
66.9 kjouli/moli energia. axseniT es movlena.
dagegmeT da CaatareT cda, romliTac SeamowmebT aq moyvanili faqtebis 
marTebulobas. 

Na2CO3-is wyalSi gaxsnisas misi ionebis hidarataciis energia aWarbebs kris-
talhidratis daSlis energias, amitom xsnari Tbeba. kristalhidratis wyalSi 
gaxsnisas ki ionebi ukve hidratirebulia da energia ixarjeba mxolod krista-
lis daSlaze, amitom xsnari civdeba. es mosazrebebi SesaZlebelia SeamowmoT 
cdiT, orive marili gavxsnaT wyalSi da temperatura gavzomoT gaxsnamde da 
gaxsnis Semdeg.

12  zogierTi marili xsnadia da misi miReba SesaZlebelia xsnaridan 
gamokristalebiT (xsnaris aorTqlebis Sedegad). magram yvela marili ar aris xsnadi.

gaecaniT cxrils

xsnadi uxsnadi

natriumis, kaliumis da amoni-

umis yvela marili

yvela nitrati

qloridebi garda vercxlisa da tyviis qloridebia 

sulfatebi garda bariumis, kalciumisa da tyviis sulfatebisa

natriumisa, kaliumisa da amo-

niumis karbonatebi...
yvela sxva karbonati uxsnadia

uxsnadi marilebi SegviZlia miviRoT daleqvis gziT.
a)	 airCieT ori sawyisi nivTiereba, raTa miiRoT:
	
 1)    kalciumis sulfati		  2) TuTiis karbonati		

3)	 tyvia(II)-is qloridi
b) SeadgineT reaqciis tolobebi samive SemTxvevebisTvis.

a)	 1) kalciumis hidroqsidi da gogirdmJava;
2) TuTiis qloridi da natriumis karbonati;
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3) tyviis nitrati da marilmJava 

b) Ca(OH)2+H2SO4 →CaSO4+2H2O
ZnCl2 +Na2CO3→ZnCO3 +2NaCl
Pb(NO3)2+2HCl→ PbCl2+2HNO3

13  a) SeadgineT wyalxsnarSi mimdinare sami sxvadasxva sruli reaqciis toloba, 

romelsac Seesabameba Semdegi Sekvecili ionuri toloba:

		  Ba2+ + SO4 → BaSO4↓
b) SeadgineT Sekvecili ionuri toloba spilenZis ionis Cu2+ monawileobiT, 

Semdeg ki moifiqreT ori sxvadasxva sruli reaqciis toloba, romelic am Sekvecil 

ionur tolobas Seesabameba.

		
g) SeadgineT Sekvecili ionuri toloba, Semdeg ki moifiqreT ori sxvadasxva 

reaqciis sruli toloba. romelic Tqven mier Sedgenil Sekvecil ionur tolobas 

Seesabameba.

a) 1) H2SO4 + BaCl2  → BaSO4↓ + 2HCl
2H+ + SO4

2– + Ba2++ 2Cl– → BaSO4
– ↓+ 2H+ + 2Cl–

		      Ba2+ + SO4 → BaSO4↓

2) Na2SO4 + Ba(NO3)2  → BaSO4↓ + 2NaNO3

2Na++ SO4
2– + Ba2+ + 2NO3

–→ BaSO4↓ + 2Na+ + 2NO3
– 

		    Ba2+ +SO4
2– → BaSO4↓ 

3) K2SO4 + BaCl2 → BaSO4↓ + 2KCl
2K+ + SO4

2–+ + Ba2+ + 2Cl–  → BaSO4↓ + 2K+ + 2Cl–

		    Ba2+ + SO4
2–→ BaSO4↓

b) 	 Cu2+ + 2OH–  → Cu(OH)2↓
1) CuCl2 + 2NaOH → Cu(OH)2↓ + 2NaCl
Cu2++ 2Cl– + 2Na++ 2OH– → Cu(OH)2↓ +2Na+ + 2Cl–

		  Cu2+ + 2OH– → Cu(OH)2↓

2) Cu(NO3)2 + 2KOH → Cu(OH)2↓ + 2KNO3

Cu2+ + 2NO3
–  + 2K+ + 2OH– → Cu(OH)2↓ + 2K+ + 2NO3

–  
		  Cu2+ + 2OH– → Cu(OH)2↓

g) 	 CO3
 2–  + 2H+  → H2O + CO2↑

1) Na2CO3 + 2HCl → 2NaCl + H2O +CO2↑
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2Na+ + CO3
 2– + 2H++ 2Cl– → 2Na+ + 2Cl– + H2O + CO2↑

		  CO3
 2–  + 2H+ → H2O+ CO2↑

2) K2CO3 + 2HNO3 → 2KNO3 + H2O + CO2↑

2K+ + CO3
 2–  + 2H+ + 2NO3

 –  →  2K+ + 2NO3
 –  +H2O +CO2↑		

	 CO3
 2–  + 2H+ → H2O + CO2↑

14     janmrTelobis zogierTi problemis dros eqimebi pacientebs urCeven ele-
qtrolitebis  xsnaris miRebas. es xsnari, sxva komponentebTan erTad, Seicavs na-
triumisa da kaliumis ionebs.

romeli marilebisagan mzaddeba eleqtrolitebis xsnari, Tu am xsnarze vercx-
lis nitratis moqmedebiT gamoiyofa  TeTri xaWosebri naleqi?

varaudi daasabuTeT reaqciaTa tolobebiT.

b) gamoYTqviT varaudi, ratom iyeneben natriumisa da kaliumis am marilebs da 
ara sxvas?

a) vercxlis nitrati TeTr xaWosebr naleqs warmoqmnis qloridebTan urT-
ierTqmedebisas.  amitom samedicino mizniT damzadebuli eleqtrolitebis xsnarSi 
natriumisa da kaliumis qloridebia: 

	 NaCl + AgNO3  → NaNO3 + AgCl↓
	 KCl + AgNO3→  KNO3 + AgCl↓

b) qloris ioni uvnebelia adamianis janmrTelobisaTvis, es ioni organizm-
Si xvdeba sufris marilis miRebis drosac, aseve kuWSi aris marilmJava, romelic 
qloris ions warmoqmnis, sxva ionebma ki SeiZleba adamianis organizmze mavne zega-
vlena iqonios.

15  suraTze xedavT ori mineraluri wylis etikets. 

mineraluri wyali 

kationebi (mg/l)

Ca2+      20 –150
Mg2+     20 – 150
Na+, K+ 1   1015 +2045
anionebi (mg/l) 

HCO3
 –    3500 –5000

Cl –        250 –500    

a) gansazRvreT, ra aris msgavsi da gansxvavebuli maT SemadgenlobaSi?

b) ivaraudeT, TiToeuli minaralur wyals mJava are eqneba Tu tute? pasuxi 

ganmarteT;

mineraluri wyali 

kationebi (mg/l)

Ca2+       36 – 112
Mg2+     34 – 112
Na+, K+   1015 +2045
anionebi (mg/l) 

HCO3
 –    42 –95

Cl–         42–95
SO4

 2–  –  149
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narevis etiketi

kationebi (mg/l)
Ca+	 28-131
Mg2+	 27-135
Na+  _  K+	970-1157

anionebi (mg/l) 
HCO3

–	 2950-4700
Cl–	 146-287
SO4

 2– 	 75

Ca2+

20-150

36-112+

(56-262)/2=
=28-131

Mg2+

20-150

34-120+

(54-270)/2=
=27-135

Na2+-K–

1015-2045

930-1270+

(1945-3315)/2=
=970-1157

HCO3
–

3500-5000

2400-4400+

(5900-9400)/2=
=2950-4700

Cl–

250-500

42-95+

(292-595)/2=
=146-287

g) warmoidgineT, rom Seuries am mineraluri wylebis nimuSebi Tanabari mocu-

lobiT (naxevar-naxevar litri). SeadgineT etiketi, romelsac erTi litri mocu-

lobis am nazaviT savse WurWels miakravdiT.

a) faqtobrivad, orive mineraluri wyali Seicavs erTi da imave  saxis kationeb-
sa da anionebs. gansxvaveba maT raodenobaSia.

b) TiToeul mineralur wyals eqneba tute are, radgan natriumis, kaliumis, 
magniumisa da kalciumis qloridebi da sulfatebi Zlieri mJavasa da Zlieri fuZis 
marilebia da maTi hidrolizisas miiReba neitraluri are. rac Seexeba maT  hidro-
karbonatebs, isini ZlLieri fuZisa da susti mJavas marilebia da maTi hidrolizis 
Sedegad  miiReba tute are.

g) etiketis Sedgenis principi aseTia: ionebis raodenoba ikribeba da iyofa 

orze. Tu romelime ioni mxolod erT sasmelSia, magaliTad, SO4
2–, misi raode-

noba gaiyofa orze.

16   aluminis sulfatis kristalhidratis formulis dasadgenad moswavleeb-

ma awones 33.3 g kristalhidrati. es kristalhidrati  gaaxures da miiRes 171.1 g 

uwylo aluminis sulfati. rogor daadgendnen moswavleebi aluminis sulfatis 

kristalhidratis formulas?

amoxsna

moc. m(Kkristalhidrati)=33.3 g

	 m(Al2(SO4)3)=17.1 g

M	 M( MAl2(SO4)3)=342 g/moli

u.g. kristalhidratis formula

1) davadginoT, ramdeni grami kristalhidrati Seesabameba 342 g uwylo alumi-
nis sulfats:

17.1g (Al2(SO4)3)    –   33.3 g (kristalhidrats)

342 g (Al2(SO4)3)	 –    x
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	 x= 
17.1g

342g⋅33.3g
= 666 g kristalhidrati

2) gavigoT, ramdeni grami wyalia 666 g kristalhidratSi:

		  666 g – 342 g =324 g

3) gavigoT, ramdeni molia 324 g wyali:

			   n= 
M
m

			   n = 18 g/moli

324
 =18 moli

maSasadame, kristalhidratis formulaa (Al2(SO4)3) ⋅18H H2OO

17   ras udris gaxsnili nivTierebis  masuri wili xsnarSi, romelic miRebulia: 

a) 500 g wyalSi 40 g uwylo spilenZ(II)-is sulfatis gaxsniT; b) 500 g wyalSi Sabiamnis 

gaxsniT.

amoxsna

moc.:m(wyali)=500 g

	 m(CuSO4)=40 g

	 mM(CuSO4⋅ 5H2O)=40g

u.g. ω%

a)  ω%= 
40g(CuSO4)

540g (xsnari)
⋅100%

ω% = 7.4%

b) gamovTvaloT, ramdeni grami CuSO4-ia 40 g kristalhidratSi:

250g (kristalhidrati) – 160 g CuSO4

	       40g(CuSO4⋅5⋅H2O)  –  x

x= 
250g
160g⋅40g =25.6 g

2) gamovTvaloT masuri wili:

 ω%= 
25.6g(CuSO4)

540g (xsnari)
⋅100%=4.7%.
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II Tema
eleqtroqimia, Jangva-aRdgenis reaqciebi
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kompleqsuri davaleba

Zv. w. III saukuneSi kunZul rodosze aSenda Suqura – mzis RmerTis, he-liosis, 
uzarmazari qandakebis saxiT. qandakebis mcire nawili Tixisgan iyo damzadebuli, 
ZiriTadi nawili ki – rkinisgan. qandakeba zemodan brinjaos firfitebiT (spilen-
Zisa da kalis Senadnobi) iyo dafaruli. rodosis ko-losi msoflios meSvide sa-
ocrebad iTvleba, romelic 66 weli amSvenebda kunZuls da miwisZvris dros Camo-
ingra.

 1951 wlis 31 ianvars kvebekSi (kanada) Zlieri yinvis gamo 1947 wels eqspluata-
ciaSi Sesuli rkinis xidi Camoingra. 

 1964 wels grenlandiis samxreT-dasavleT sanapiroze Camoingra mso-flioSi 
erT-erTi yvelaze maRali nageboba – rkinis 400-metriani antenis anZa.

 Tqveni azriT, ra SeiZleboda yofiliyo konstruqciebis dazianebis mizezi? 
daingreoda Tu ara isini zRvis piras rom ar aeSenebinaT? gaecaniT sakiTxs 
metalebis koroziis Sesaxeb, ra faqtorebi ganapirobeben metale-bis korozias? 
rogor SeiZleba Tavi avaridoT am movleniT gamowveul problemebs?

naSromi warmoadgineT posteris saxiT. 

naSromSi/naSromis prezentaciisas xazgasmiT warmoaCineT:
•	 rogor asaxavT  konstruqciebis rRvevis   dros mimdinare   Jangva-aRdgen-

iT   reaqciebs eleqtronuli balansis CvenebiT? rogor aisaxeba eleqtrouaryofi-
Toba metalTa koroziis mimdinareobis   procesze? rogor icvleba Jangvis ricxvi   
mJangav  da aRmdgen  elementebSi?  (nivT.  1,  3; fiz. da qim. movl. 1, 2)

•	 rogor vlindeba  atomTa SeerTebis Tanmimdevroba   metalebSi koroziis 
mimdinareobis dros? (nivT.3; qim.bma 1,2)

•	 ra faqtorebi ganapirobeben metalTa korozias da ratom? ra meTodebi  ga-
moiyeneba koroziis  winaaRmdeg? sad SeZlebT am codnis gamoyenebas yofa-cxovre-
baSi? (fiz. da qim. movl.1,2)
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2.1.1Jangvis ricxvi 

gadaiwereT qvemoT mocemul naerTTa formulebi rveulSi, 
isris mimarTulebiT aCveneT eleqtronebis gadasvla an gadaweva. 
aRniSneT, romel atomzea Warbi uaryofiTi da romelze Warbi 
dadebiTi muxti:  LiF,    Li2O,    HF,     H2O.

nimuSi

gaixseneT: 

1) ris Sesaxeb SeiZleba vimsjeloT elementis eleqtrouaryofiTobis mixedviT?
2) romel mxaresaa gadaweuli eleqtronuli simkvrive polarul-kovalentur 
naerTSi?

 1    gansazRvreT elementTa Jangvis ricxvis mniSvnelobebi Semdeg naerTebSi: 

	 a) H2S	 NH3	 PH3	 PCl5	 CH4

	 b) HNO3	 H2SO4	 H3PO4	 H2CO3	 H2SO3

	 g) HCl	 Cl2	 H2	 HClO4	 Cl2O7.

	      –2    +3        0      +5      –4  
	 a) H2S, NH3, PH5, PCl4, CH4	

       +5          +6          +5          +4         +4  
	 b) HNO3, H2SO4, H3PO4, H2CO3, H2SO3

	        –1                     +7          +7
 	 g) HCl, Cl20 , H2

0, HClO4,   Cl2O7

	

 2    daadgineT naerTebSi Semavali TiToeuli elementis Jangvis ricxvisa da 
valentobis mniSvnelobebi struqturuli formulebis mixedviT:

		  a)  Cl — Ca — Cl       b)   Ca = O 	 g)  N≡N.
     

–1       +2         –1

a)  Cl – Ca – Cl(Ca  orvalentiania, qlori – erTvalentiani)

	
+2     –2

b)  Ca=O (Ca orvalentiania, Jangbadi orvalentiani)
           0	          0

 g) N ≡ N (N samvalentiania)

1) l. polingis mixedviT eleqtrouaryofiToba aris elementis atomis unari– miiz-
idos qimiuri bmis warmomqmneli eleqtronebi. eleqtrouaryofiTobis mixedviT vmsje-
lobT: naerTi polarul-kovalenturia Tu arapolarul-kovalenturi, romeli atomis 
mxaresaa gadaweuli eleqtronuli simkvrive.

2) polarul-kovalentur naerTSi eleqtronuli simkvrive ufro eleqtrouary-
ofiTi atomis mxares aris gaweuli.

LiF,    Li2O,    HF,     H2O.
pasuxi. 

  +   –	    +    –	    +  –	   +   –
Li F	 Li2O	 H F	 H2O am SemTxvevaSi muxtis raodenobis miTiTeba 

saWiro ar aris.
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 3    gansazRvreT valentobisa da Jangvis ricxvis mniSvnelobebi Semdeg naerTebSi: 

 			   a) 
H

H
N N

H

H   		  b) Br2 .

 
a) 
H
H

N N
H
H

2 2

-
- -

 (N samvalentiania)

b) Br2
0   Br – Br  (erTvalentiania)

-

saSinao davaleba
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praqtikuli mecadineoba

Jangvis  ricxvis  gansazRvris  wesebi 2.1.2

 1     gansazRvreT Jangvis ricxvis mniSvneloba qvemoT CamoTvlil naerTebSi 
Semavali qimiuri elementebisaTvis:

AlCl3	 HF 	 NH3 	 CaBr2 	 NO2 	 IF7.

     	     
+3 –1   +1–1  +3 +1   +2 –1     +4–2  +7–1 

	    AlCl3, HF, NH3, CaBr2, NO2, I F7

 2     gansazRvreT elementTa Jangvis ricxvi qvemoT CamoTvlil naerTebSi Sema-
vali elementebisaTvis, daasaxeleT maT Soris yvelaze eleqtrouaryofiTi 
elementi:

Al2O3	 XeO4 	 SF6	 CaS	 AlBr3.

 +3 –2      +8–2      +4 –1   +2–2      +3–1  
Al2O3, XeO4, SF4, CaS, AlBr3, yvelaze eleqtrouaryofiTi elementia fTori.

 3     gansazRvreT elementTa Jangvis ricxvi qvemoT CamoTvlil naerTebSi Sema-
vali elementebisaTvis:

a) H2 	 ClF3	 CO2 	 Mg3N2	 N2

b) F2O	 Fe2O3 	 CH4	 I2 	 Cl2O7. 

      0	                        +3–1	  +4  –2	   +2   –3

a) H2 	 ClF3,	 CO2,	 Mg3N2,    

      –1+ 2	  +3–2	 –4+1	 0	  +7–2
b) F2O	 Fe2O3	 CH4	 I2       	 Cl2O7

saSinao davaleba     

daadgineT elementTa Jangvis ricxvis mniSvnelobebi naerTebSi:

a) S 	 SO2 	 SO3 	 H2S 	 H2SO4 	 CaSO4	 CaH2

b) O@O2 	 NH3 	 HNO3 	 NaNO3 	 NaH
g) P 	 P2O5 	 H3PO4 	 K3PO4 	 K2O
d) C 	 CO 	 H2CO3 	 Li2CO3 	 LiH.

	 calke amoiwereT nivTierebebi, romlis Semadgenel nawilakTa Jangvis ricxvis 

mniSvnelobebi maT realur muxtebs Seesabameba.
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	 0        +6–2      +1–2	     +1+6–2	    +2 +6–2       +2 –1
a) 	 S,   SO3,   H2S,  H2SO4, CaSO4, CaH2

						         
      	   0            –3+1      +1+5–2      +1   +5       +1  –1 
b) 	 O2

,   NH3,   HNO3,  NaNO3, NaH
 							     

	  0        +5 –2          +1+5  –2       +1+6  –2     +1 –2

g) 	 P,  P2O5,   H3PO4
  ,  K2SO4

  , K2O	

   	 0      +2 –2      +1+4 –2       +1+4  –2     +1–1
d) 	 P,  CO,   H2CO3,   Li2CO3

 , LiH 

]
2     gamoTvaleT TiToeuli elementis Jangvis ricxvi qvemoT mocemul naer-

TebSi:

a) N2O4;	 b) CuCl; 	 g) HSO4
–  ; 	 d) OH−; 	 e) Na2HPO4; 	 v) S8.

a)	 Jangbadis Jangvis ricxvia −2. aRvniSnoT azotis Jangvis ricxvi x-iT. Segvi-
Zlia davweroT 2x+4(−2)=0, saidanac x=+4;

b)	 qlori ufro eleqtrouaryofiTi elementia, eleqtronuli oqtetis Ses-
aqmneld mas esaWiroeba erTi eleqtroni. amitom misi Jangvis ricxvia −1. Sesabam-
isad, Cu-is Jangvis ricxvi unda iyos +1, raTa Jangvis ricxvebis jami gautoldes 
nuls;

g) wyalbadis Jangvis  ricxvia +1; Jangbadis -2;  aRvniSnoT gogirdis Jangvis 
ricxvi x-iT, SegviZlia davweroT: +1+x+4(−2)=−1, saidanac x=+6; maSasadame, am ionSi 
gogirdis Jangvis ricxvia +6.;

d)  am ionSi Jangbadisa da wyalbadis Jangvis ricxvebis jami unda gautoldes −1-
s. es im SemTxvevaSi moxdeba, rodesac Jangbadis Jangvis ricxvia –2, xolo wyalbadis 
+1; marTlac −2+1=−1;

e) es naerTi neitraluria, amitom misi Semadgeneli elementebis Jangvis ricx-
vebis jami unda udrides nuls. natriumis Jangvis ricxvi, rogorc tute metalis, 
+1-is tolia,  wyalbadis +1-is, xolo Jangbadis −2-is, aRvniSnoT fosforis Jangvis 
ricxvi x-iT, miviRebT 2(+1)+1+x+4(−2)=0, saidanac x=+5; e. i. am naerTSi fosforis 
Jangvis ricxvia +5.

maTi Jangvis ricxvi realur 
muxtebs uaxlovdeba naerTebSi

CaH2, NaH, K2O, LiH.
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2.1.3Jangvis ricxvi da periodulobis cxrili

gaixseneT: 

1) rogor daadgenT eleqtronTa ricxvs elementis atomis gare energetikul 
doneze, periodulobis cxrilSi misi mdebareobis mixedviT?
2) ramden eleqtrons ierTebs an awyvilebs atomi naerTis warmoqmnisas?

gamoTvaleT elementTa Jangvis ricxvis mniSvnelobebi naerTebSi:
1) KH		  2) CaH2.

gamoTvaleT elementTa Jangvis ricxvis mniSvnelobebi Semdeg naerTebSi:
a)PCl5	  b) Mg3N2		  g) H2S .

daadgineT azotis udablesi da umaRlesi Jangvis ricxvi.

	» a) romel elements aqvs dadebiTi da romels uaryofiTi Jangvis ricxvi naer
TebSi: CO2; CH4 ?
ratom aris naxSirbadis Jangvis ricxvi erT SemTxvevaSi dadebiTi da meoreSi 
– uaryofiTi?
b) Tu arsebobs naerTi, sadac Jangbadis Jangvis ricxvi dadebiTia?
axseniT Tqveni pasuxi.

a) 
 +4 	  –4
CO2  ,	 CH4

CO2-Si naxSirbadi ufro eleqtrouaryofiT atomTan aris dakavSirebuli, CH4-Si 
ki piriqiT – wyalbadTan SedarebiT naxSirbadi ufro eleqtrouaryofiTia.

b) Jangbadis Jangvis ricxvi dadebiTia fTorTan naerTSi, radgan mxolod fTo-
ria Jangbadze eleqtrouaryofiTi O

+2

F2

–1

.

1) elementis atomSi gare energetikul doneze eleqtronTa ricxvi udris jgu-
fis nomers periodulobis cxrilSi A jgufis elementebisaTvis;

2) atomi naerTis warmoqmnisas awyvilebs an ierTebs eleqtronebs eleqtronu-
li oqtetis Camoyalibebamde.

1) 
+1 –1	       +2 –1
KH  ,	 2) CaH2

a) 
+5 –1
PCl5 

	 b) 
 +2     –3
Mg3N2 

	 g) +1 –2
H2S 

uaryofiTi Jangvis ricxvis sxva mniSvneloba am elementebs ar eqneba, radgan 
miierTebs imden eleqtrons, ramdenic aklia Sris dasasruleblad.

azotis udablesi Jangvis ricxvia -3, Sris dasasruleblad sami eleqtroni ak-
lia. umaRlesi ki iqneba +5, radgan gareSe Sreze 5 eleqtroni aqvs. Tu xuTives 
gascems, Jangvis ricxvi +5 eqneba;  
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 1    jgufis nomris mixedviT gansazRvreT bromis umaRlesi dadebiTi da udable-

si uaryofiTi Jangvis ricxvis mniSvneloba.

bromi me-7 A jgufSia. misi umaRlesi dadebiTi Jangvis ricxvia +7, uaryofiTi –1;

 2    SeadgineT kalciumis nitridis formula, Tu kalciumisa da azotis Jangvis 

ricxvebi, Sesabamisad, +2 da –3-ia.

				    Ca3N2
 3    gamoTqviT varaudi fosforis dadebiTi Jangvis ricxvis Sesaxeb, misi gare 
energetikuli donis agebulebis mixedviT.

 15P – 1s22s22p63s23p3

gare Sreze aqvs 5 eleqtroni (s2 da p3)
igi ierTebs sam eleqtrons da amJRavnebs -3 Jangvis ricxvs. SeuZlia gasces 3 da 

5 eleqtroni da gamoamJRavnos +3 da +5 Jangvis ricxvi.

4    ras udris Semdegi elementebis umaRlesi da udablesi Jangvis ricxvi. 

	 a) N; b) Cl; g) F; d) Na; e) Se.

a)	 azots xuTi savalento eleqtroni aqvs, ufro  eleqtrouaryofiT atomTan 
dakavSirebisas azotma SesaZloa  es xuTive eleqtroni  gasces, amitom azotis uma-
Rlesi  Jangvis ricxvi iqneba +5. eleqtronuli oqtetis Sesaqmnelad azots esaW-
iroeba sami eleqtroni. amitom misi udablesi Jangvis ricxvi iqneba – 3. magaliTad,

         –3             +5
Na3NN da HN O3;

b)	 qlors Svidi savalento eleqtroni aqvs. ufro  eleqtrouaryofiTi elemen-
tis atomTan qloris dakavSirebisas SegviZlia es Svidive  eleqtroni mas mivakuT-
vnoT, amitom qloris umaRlesi Jangvis ricxvi iqneba +7. eleqtronuli oqtetis 
Sesaqmnelad qlors esasWiroeba erTi eleqtroni, amitom, misi udablesi Jangvis 
ricxvi iqneba −1; magaliTad, 

     –1       +7
HCl; HClO4 ;

g) fTori yvelaze eleqtrouryofiTi elementia, amitom SeuZlebelia,  misi 
savalento eleqtronebi romelime sxva atoms mivakuTnoT. Sesabamisad, misi uma-
Rlesi Jangvis ricxvia 0, xolo udablesi −1, radgan qlors eleqtronuli oqtetis  
Sesaqmnelad erTi eleqtroni esaWiroeba;

d) natriumi, rogorc metali, arasodes ierTebs eleqtronebs, mas mxolod gare 
doneze arsebuli erTi eleqtronis gacema SeuZlia, amitom misi umaRlesi Jangvis 
ricxvia +1, xolo udablesi – 0;

e) selens eqvsi savalento eleqtroni aqvs. ufro eleqtrouaryofiT atomTan 
dakavSirebisas es eqvsi eleqtroni SegviZlia mas mivakuTvnoT, amitom selenis uma-
Rlesi Jangvis ricxvi iqneba +6. eleqtronuli oqtetis Sesaqmnelad  selens esaW-
iroeba ori eleqtroni, am SemTxvevaSi misi udablesi Jangvis ricxvi iqneba −2.
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 1    gansazRvreT valentobisa da Jangvis ricxvis mniSvnelobebi Semdeg naer
TebSi: 

Cl2		 AlCl3 

Na – O – O – Na
gamoitaneT daskvna.

      
0

  Cl2    Cl –Cl– erTvalentiania
  
+3-1

AlCl3– qlori erTvalentiania, alumini – samvalentiani.

     +1        –1        –1        +1

 Na –O –O –Na natriumi erTvalentiania, Jangbadi – orvalentiani.

	

     
 +1 

I    
–2	           –2

     Na – O   
+7

         O
           

+1        –2
    Mn            

–2          	
    Na – O	       O

 VII
 II

 

daskvna: Jangvis ricxvi yovelTvis ar emTxveva valentobas.

2    a) daadgineT elementTa atomebis valentoba da Jangvis ricxvi naerTSi FeS2, 
Tu misi struqturuli formulaa:

Fe
S

S

b) SesaZlebelia Tu ara, gogirdma gamoavlinos +2-is toli Jangvis ricxvi? 
pasuxi axseniT. ra Sedgenilobis iqneba, aseT SemTxvevaSi, gogirdis qlorTan 
naerTi?
pasuxi daasabuTeT.

a) gogirdis atomebis eleqtrouaryofiToba erTnairia,  eleqtronebis gadawe
va an gadasvla erTi atomidan meoreze ar xdeba, amitom maT Soris bmis mixed-
viT Jangvis ricxvi nulia.

b) gogirdma SeiZleba  gamoamJRavnos +2-is toli  Jangvis ricxvi, Tu 
is gascems or gauwyvilebel  eleqtrons. am SemTxvevaSi gogirdis 
qlorTan naerTis  formulaa SCl2, radgan qloris  TiToeuli atomi 
miierTebs erT eleqtrons. am  naerSi misi Jangvis ricxvia –1. 

3    amoniumis ionSi N
H

HH

H

+

 azotis valentoba 4-is tolia, Jangvis ricxvi 

ki –3-is. gaixseneT, rogor warmoiqmneba amoniumis ioni da axseniT es viTareba.
amoniumis  ionSi azotis atomi warmoqmnis oTx kovalentur bmas, amitom is oTx-

valentiania, Tumca erTi bma warmoqmnilia azotis wyvili eleqtronis xarjze, aq 

ar xdeba eleqtronebis gadasvla an gadaweva, amitom azotis Jangvis ricxvia –3.

saSinao davaleba

Na – O	       O
	 Mn
Na – O	       O

Fe
S

S
–1

–2

–1
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 4    dasaxeleT elementi, romlis Jangvis ricxvi yovelTvis  aris –1. axseniT,  
ratom fiqrobT ase?

fTori yvelaze eleqtrouaryofiTi elementia, is mxolod ierTebs eleqtrons, 
kerZod, erT eleqtrons, radgan eleqtronuli oqtetis Camosayalibeblad  erTi 
eleqtroni esaWiroeba. amitom misi Jangvis ricxvi naerTSi yovelTvis –1-ia.

 5    SeavseT cxrili. imsjeleT, romel elements aqvs Jangvis ricxvis dadebiTi  
mniSvneloba da romels – uaryofiTi. axseniT ratom?

naerTis 

formula

Jangvis ricxvi

dadebiTi uaryofiTi

HF
HCl
HBr
HI

H2S
NH3

SiH4

naerTis 
formula

Jangvis ricxvi

dadebiTi uaryofiTi

HF +1 –1

HCl +1 –1

HBr +1 –1

HI +1 –1

H2S +1 –2

NH3 +1 –3

SiH4 +1 –4

yvela arametali wyalbadze eleqtrouaryofiTia, amitom misi Jangvis ricxvi 
dadebiTia, danarCeni arametalebis ki – uaryofiTi.

6    a) SeavseT cxrili. romel elements aqvs Jangvis ricxvis dadebiTi mniSvne-
loba da romels – uaryofiTi? axseniT ratom?

	 b) imsjeleT, romel naerTSi Seesabameba Jangvis ricxvi realur muxts da romel 
naerTSi– pirobiTs? axseniT ratom?

naerTis formula
Jangvis ricxvi

dadebiTi uaryofiTi
K2O
MgO
CaCl2
SO2

SO3

Al2O3
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naerTis formula
Jangvis ricxvi

dadebiTi uaryofiTi
K2O +1 –2

MgO +2 –2

CaCl2 +2 –1

SO2 +4 –2

SO3 +6 –2

Al2O3 +3 –2

a) ufro eleqtrouyofiTi elementebis Jangvis ricxvi uaryofiTia, ufro nak-
lebad eleqtrouaryofiTi elementebis ki – dadebiTi;

b)  realur muxts Jangvis ricxvi (miaxloebiT) Seesabameba naerTebSi K2O, MgO, 
CaCl2, Al2O3; pirobiT muxts ki – naerTebSi SO2 da SO3.
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2.1.4Jangva-aRdgenis reaqcia

gaixseneT: 

1. ra msgavseba an gansxvavebaa wvisa da Jangvis reaqciebs Soris?

1    daasaxeleT qvemoT mocemuli TiToeuli reaqciis tipi, ganixileT is Jang-
va-aRdgenis TvalsazrisiT da daasabuTeT, rom SeerTebisa da daSlis zogierTi 
reaqcia da Canacvlebis yvela reaqcia Jangva-aRdgenisaa:

a) Zn+2HCl → ZnCl2+H2 		  d) Fe+CuSO4 → Cu+FeSO4 

b) 2Ag2O → 4Ag+O2 		  e) 2H2O → 2H2+O2

g) H2+Cl2 → 2HCl			  v) S+O2 → SO2.

  0          +	           +2
Zn + 2HCl → ZnCl2 + H2

0 			  Canacvlebis

0                         +2
  Zn  –2e– →   Zn		  2         1  	 daiJanga – aRmdgenia

  2H+ + 2e– →   H2		  2         1  	 aRdga – mJangavia

      
+ 	                   0                    0

2Ag2O–2  →2Ag +O2    			   daSlis

 	

2Ag+ + 2e– →  2Ag0	 2	 2	 aRdga – mJangavia

2O–2  – 4e– →  O2
0	  	 4	 1	 daiJanga – aRmdgenia

   0              0                      +   –

 H2 + Cl2  →    2HHHCl      			   SeerTebis  

  
0
		

H2 – 2e– →  2H+		  2	 1	 daiJanga – Rmdgenia

 0
Cl2 + 2e– →  2Cl −		  2	 1	 aRdga – mJangavia

        
0

         
 +2                    0                  +2

 Fe+CuSO4 →Cu +FeSO4       		  Canacvlebis

	 Fe0 – 2e– →  Fe+2	 2	 1	 daiJanga – aRmdgenia

      Cu+2 + 2e– →  Cu0	 2	 1	 aRdga – mJangavia

wvac da Jangvac aris nivTierebebis urTierTqmedeba JangbadTan (ase ganixileba 

me-8 klasSi). wvis reaqcias axlavs siTbo da sinaTle. Jangvis reaqciis dros sinaT-

le ar gamoiyofa, siTbo ki gamoiyofa TandaTan . amitom is SeumCnevelia.

2

4

2

2
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2H2O−2 → 2H2
0   +  O2

0  				    daSlis

2H+   + 2e– →   H2
0 		  2	 2	 aRdga – mJangavia

2O−2 – 4e– →   O2
0		  	 4	 1 	 daiJanga – aRmdgenia

		
+4–2

S⁰ + O2
0     →   SO2       		 			   SeerTebis

S⁰ 	   – 4e– →   S+4			   4	 1	 daiJanga – aRmdgenia

O2
0	    + 4e– →   2OO−2		  4	 1	 aRdga – mJangavia

 2    daasabuTeT, rom qvemoT mocemuli daSlisa da SeerTebis reaqciebi ar 
miekuTvneba Jangva-aRdgenis reaqciebs:

Cu(OH)2 → CuO+H2O
CaO+CO2 → CaCO3
H2SiO3 → H2O+SiO2
Na2O+SO2 → Na2SO3
H2CO3 → H2O+CO2
SO3+H2O → H2SO4.

aRniSnul reaqciebSi elementebis Jangvis ricxvebi ar icvleba, amitom es 

reaqciebi Jangva-aRdgenis ar aris, magaliTad,  
+2 –2	 +4 –2	 +2  +4 –2
CaO   + CO2 → Ca CO3

3    reaqciaTa tolobebSi:

a) Zn+Cl2 → ZnCl2
b) Zn+2HCl → ZnCl2+H2↑
miuTiTeT mJangavi da aRmdgeni. isriT aCveneT eleqtronis gadasvlis 

mimarTuleba.

		  Zn + Cl2øZnCl2	
		  Zn0   – 2e– →   Zn2+

 	 2        1		 daiJanga – aRmdgenia

		  Cl0
2   + 2e– →   2Cl –	 2        1		 aRdga – mJangavia

	
		  Zn + 2HCløZnCl2 + H2

		  Zn0   – 2e– →   Zn2+	 2        1		 daiJanga – aRmdgenia

		  2H +  + 2e– →   H0
2	 2        1		  aRdga – mJangavia

 4    mocemulia reaqciis tolobebi:

a) I2+H2 → 2HI
b) 2Na+H2 → 2NaH
– miuTiTeT aRmdgeni;
– miuTiTeT qimiuri bmis tipi reaqciis produqtebSi.
 	    0       0             + –
a)  I2+H2 → 2HI  		  wyalbadi aRmdgenia, is gascems eleqtronebs.

            0        0              +  –
b) 2Na+H2→ 2NaH 	 aRmdgenia natriumi, is gascems eleqtronebs.

			   I2 + H2 → 2HI 		  (kovalenturi);

			   2Na + H2→ 2NaH 	 (ionuri).

4

4

2

2
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 5    qvemoT CamoTvlil reaqciaTa tolobebSi isriT aCveneT eleqtronis ga
dasvlis mimarTuleba, miuTiTeT aRmdgeni da mJangavi:

a) Fe3O4+4H2 → 3Fe+4H2O
b) 3Fe3O4+8Al → 9Fe+4Al2O3

g) Fe2O3+3CO → 2Fe+3CO2

d) Fe3O4+4CO → 3Fe+4CO2.

a) Fe3O4 + 4H2ø3Fe + 4H2O;			 
						      wyalbadi aRmdgenia, Fe+2, +3 mJangavi

	   	        
b) 3Fe3O4 + 8Alø9Fe + 4Al2O3;	 alumini aRmdgenia, Fe+2, +3  – mJangavi

	        
g) Fe2O3 + 3COø2Fe + 3CO2;		  C+2 O  aRmdgenia, Fe+3   – mJangavi

	        
d) Fe3O4 + 4COø3Fe + 4CO2.		  C+2 aRmdgenia, Fe+2, +3 – mJangavi

						    
	      +2          +3
Fe3O4 → FeO · Fe2O3

saSinao davaleba

Fe2O3+3H2 → 2Fe+3H2O
Fe2O3 – mJangavi
H2 – aRmdgeni

 1    qvemoT CamoTvlili reaqciebidan rveulSi gadaiwereT mxolod Jangva-
aRdgenis reaqciebi. TiToeul SemTxvevaSi miuTiTeT mJangavi da aRmdgeni:

	 Cl2+2KI → 2KCl+I2		  CaO+2HCl → CaCl2+H2O
	 H2O+SO3 → H2SO4		  2CuS+3O2 → 2CuO+2SO2

	 H2 + S → H2S			   WO3+3H2 → W+3H2O.

0               –1                 –1     0

 Cl2  +  2KI  →  2KCl+ l 2
	 2Cl0 + 2e– →  2Cl−	 2	 1	 aRdga – mJangavia

	 2LI−   – 2e– →  l 20		 2	 1	 daiJanga– aRmdgenia

 0          0             +   –2
H2 + S →  H2S				     

	 H2
0  – 2e– → 2H+	 2	 1	 daiJanga – aRmdgenia

	 S0 + 2e– → S−2	  2	 1	 aRdga – mJangavia

	 –2	 0                   –2          +4

2CuS +3O2
  → 2CuO + 2SO2

	 S−2  – 6e– → S+4	 6	 2	 daiJanga – aRmdgenia

	 O2
0    + 4e– → 2 O−2	 4	 3	 aRdga– mJangavia

 
 +6                0               0            +

WO3 +3H2  → W + 3H2
 O      

	 W+6 + 6e– → W0	 6	 1	  aRdga – mJangavia

	 H2
0  – 2e– →2H+		  2	 3	 daiJanga – aRmdgenia

+1-2          +6-2          +1+6-2

H2O + SO3 →H2SO4	  Jangvis ricxvi ar icvleba, ar aris Jangva-aRdgenis.

+2 –2	            +1–1          +2 –1         +1 –2

CaO + 2HCl → CaCl2 +H2O Jangvis ricxvebi ar icvleba, ar aris Jangva-aRdgenis.

2

2

12

6
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 2    romeli sqema gamosaxavs Jangvis process da romeli – aRdgenisas? gaeciT 
dasabuTebuli pasuxi. miuTiTeT, TiToeul SemTxvevaSi, ramdeni eleqtronia 
gacemuli an mierTebuli:

	 +19 2e– 8e– 8e– 1e → +19 2e– 8e– 8e–

	 +16 2e– 8e– 6e–→  +16 2e– 8e– 8e–

	 +13 2e– 8e– 3e– → +13 2e– 8e–

	 +34 2e– 8e–18e– 6e– → +34 2e– 8e– 18e– 8e–.

	 +19 2e–8e–8e–1e –→ +19 2e–8e–8e–;		  daiJanga – 1 eleqtroni gasca;

	 +16 2e–8e–6e– →  +16 2e–8e–8e–;			  aRdga – 2 eleqtroni miierTa;

	 +13 2e–8e–3e– → +13 2e–8e–;			   daiJanga – 3 eleqtroni gasca;

	 +34 2e–8e–18e–6e– →+34 2e–8e–18e–8e– 		 aRdga – 2 eleqtroni miierTa.
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1    gaaTanabreT Jangva-aRdgenis reaqciis tolobebi eleqtronuli balansis 
meTodiT:

a)  	 HgO →Hg +O2,      
        HNO3 → H2O+NO2+O2		  
    	 KClO3 → KCl+O2 

	    
+2   –2	    0              0

a)	 2HgO →  2Hg + O2

	 Hg  + 2e– → Hg⁰ 		  2	 2	 aRdga– mJangavia

	 2O–2 – 4e– →  O2
0		  4	 1	 daiJanga– aRmdgenia

 	     +5 –2	                           +4              0

	 4HNO3
    →  2H2O + 4NO2+O2

	 N+5 + e– → N+4 	   	  1	 4	 aRdga– mJangavia

	 2O–2 – 4e– → O2
0		    4	 1	 daiJanga– aRmdgenia

  	
 +5                                                0	      

	 2KClO3→  2KCl– + 3O2	 		

	 Cl+5 + 6e– → Cl–		  6	 2	 aRdga– mJangavia

	 2O–2 – 4e– → O2
0 		  4	 3	 daiJanga– aRmdgenia

	          –3                      0                      0                 –2                      
	                            

	 b)   4NNNH3 + 3O2 →  2N2 + 6H2O	

 2N–3 – 6e– → N2
0 		  6	 2	 daiJanga – aRmdgenia

	  O2
0  + 4e– → 2O–2	  	 4	 3	 aRdga– mJangavia

              
–3	                0	               +2                   −2

	     

	 4NNNH3 + 5O2
 →  2NO + 6H2O

	 		

	  N–3 – 5e– → N+2 	 5	 4	 daiJanga – aRmdgenia

		  O2
 0   + 4e– → 2O–2	 4	 5	 aRdga– mJangavia	

		
–2           0

	             
–2          +4

	   

 g ) 2H2S  + 3O2→  2H2O + 2SO2

	 S–2  – 6e– → S+4 	  6	 2 	 daiJanga – aRmdgenia

	 O2
 0    + 4e– →  2O–2		  4	 3 	 aRdga – mJangavia

		    –2      +4                                    0
	 2H2S  + SO2→ 2H2O + 3S	

  S–2  – 2e– → S0 	 2	 2  	 daiJanga – aRmdgenia

		  S+4 + 4e– → S0		  4	 1  	 aRdga – mJangavia

4

2.1.5Jangva-aRdgenis reaqciis tolobis Sedgena

b)NH3+O2 → N2+H2O     
 NH3+O2 → NO+H2O 

g)	 H2S+O2 → H2O+SO2  
H2S+SO2 → H2O+S .

4

12

12

20

12

4
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2    romeli sqema miuTiTebs Jangvas da romeli  – aRdgenas? axseniT Tqveni 
pasuxi:	

 a) S–2 – 6e– → S+4  daiJanga;     S0    – 4e– →S+4  daiJanga  Cl2
0 + 2e– → 2Cl–1      aRdga

	 b)  C0 – 4e– → C+4  daiJanga;     S+4  – 2e– → S+6  daiJanga;    S–2   – 8e– → S+6        daiJanga.

	 g) S0 + 2e– →S–2  aRdga;     Cu0    – 2e– →Cu+2  daiJanga   S+4   – 2e– → S+6 	          daiJanga.

 1    miuTiTeT, qvemoT mocemuli qimiuri reaqciebidan romeli miekuTvneba Jang-
va-aRdgenis reaqcias. pasuxi daasabuTeT.

a) KClO3 → 2KCl + 3O2

b) BaCl2 + H2SO4 → BaSO4 + 2HCl
g) 2Na + 2H2O → 2NaOH + H2.
d) CaCO3 + 2HCl  → CaCl2 + CO2 + H2O

a)	 reaqcia Jangva-aRdgenisaa, radgan mimdinareobs elementebis, kerZod, 
qlorisa da Jangbadis HJangvis ricxvebis cvlilebiT.

  
 +5 −2 

                             
 0 

   	    

KClO3 → 2KCl–1 + 3O2

b)	 ar aris Jangva-aRdgenis, mimdinareobs elementTa Jangvis ricxvebis Seucv-
lelad. ionuri mimocvlis reaqciaa.

   +2–1             +1+6–2                  +2+6–2               +1–1

BaCl2 + H2SO4  →   BaSO4+ 2HCl
g) Jangva-aRdgena, mimdinareobs elementTa, kerZod, natriumisa da wyalbadis 

Jangvis ricxvebis cvlilebiT.
                +                   +
2Na0+2H2O → 2NaOH + H2

0

d) ar aris Jangva-aRdgenis, mimdinareobs Jangvis ricxvebis Seucvlelad.

+2 +4  –2             +1–1	 +2–1           +4–2       +1–2
CaCO3 +2HCl →  CaCl2 +CO2 +H2O

2     qvemoT mocemul Jangva-aRdgenis TiToeul reaqciaSi miuTiTeT, romeli 
elementi aRdgeba da romeli iJangeba. pasuxi daasabuTeT.

a) CH4 + 2O2 → CO2 + 2H2O
b) 3H2S + 2HNO3 → 3S + 2NO + 4H2O
g) Cl2(a) + 2OH− (wy.xs) → ClO− (wy.xs) + Cl− (wy.xs)  + H2O(Tx)

a)	 iJangeba naxSirbadi, radgan misi Jangvis ricxvi −4-idan +4-mde izrdeba. aR-
dgeba Jangbadi, radgan misi Jangvis ricxvi 0-dan −2-mde mcirdeba;

b)	 iJangeba gogirdi, radgan misi Jangvis ricxvi –2-dan 0-mde izrdeba. aRdgeba 
azoti, radgan misi Jangvis ricxvi +5-dan +2-mde mcirdeba;

g) am reaqciaSi qlori kidec aRdgeba da kidec iJangeba, iJangeba rodesac misi 
Jangvis ricxvi 0-dan +1-mde izrdeba (ClO−);

aRdgeba, rodesac misi Jangvis ricxvi 0-dan −1-mde mcirdeba (Cl−).
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2.1.6Jangva-aRdgenis reaqciis tipebi

1  qvemoT mocemul reaqciaTa tolobebSi TiToeul elements miuwereT Jangvis 

ricxvi:

	 Zn+H2SO4 → ZnSO4+H2

(1) 	 2KClO3 →  2KCl + 3O2

	 3NaClO→ NaClO3+2NaCl

ra aqvT saerTo am reaqciebs?

0      +   +6                  +2   +6 

Zn +H2SO4
–2   →  ZnSO4

–2 +O4
–2

+     +5                  +   − 
2KClO3

–2   →  2KCl + 3O2
0

    +   +                   +   +5                  +

3NaClO−2  →  NaClO3
–2 + 2NaCl−

am reaqciebs saerTo aqvT is, rom icvleba elementTa  Jangvis ricxvebi.

2     (I) davalebaSi ganxiluli reaqciebidan romeli miekuTvneba molekulaTaSo-

ris Jangva-aRdgenis reaqcias? ratom fiqrobT ase?

molekulaTaSorisi Jangva-aRdgenis reaqciaa

		  Zn + H2SO4 → ZnSO4 + H2

imitom, rom aRmdgeni da mJangavi sxvadasxva nivTierebaa.

3     (I) davalebaSi ganxiluli reaqciebidan romeli miekuTvneba Sidamolekulur 

Jangva-aRdgenis reaqcias? ratom fiqrobT ase?

Sidamolekuluri Jangva-aRdgenis reaqciaa

			   KClO3 → KCl + O2

imitom, rom elementebi, romlebic aRdgeba da iJangeba, erT naerTSi Sedis.

4   . daasabuTeT, rom (1) davalebaSi mocemuli erT-erTi reaqciis toloba dis-

proporcirebisaa. romeli elementi monawileobs TviTJangva-TviTaRdgenaSi?

disproporcirebis reaqciaa 
                   +		    +5	           –

3Na ClO → NaClO3 + 2NaCl  , radgan erTi da igive el-

ementi aRdgeba da iJangeba.

es elementia qlori.

Cl +→ Cl +5 daiJanga

Cl + → Cl –aRdga
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 1    qvemoT mocemuli romeli reaqciis toloba asaxavs Jangva-aRdgenis pro-
cess? daasabuTeT Tqveni varaudi.
a) 2H2O → 2H2+O2 			  e) H2O+SO2 → H2SO3 

b) 4P+5O2 → 2P2O5 			   v) H2+S → H2S 
g) CaO+H2O → Ca(OH)2 		  z) CaO+2HCl → CaCl2+H2O 
d) CaCO3 → CaO+CO2.		  T) 2NaI+Cl2 → 2NaCl+I2.

 2    gaaTanabreT reaqciaTa tolobebi, koeficientebi daadgineT eleqtronuli 
balansis meTodiT:
a)  MnO2 + HCl → MnCl2 + Cl2 + H2O		  b) SO2 + H2S → S + H2O

	 Jangva-aRdgenis reaqciis romel tips miekuTvneba TiToeuli maTgani? ratom 
fiqrobT ase? 

 +4			   +2                 0

MnO2 +4HCl  →  MnCl2 + Cl2 +2H2O 

a)  	 Mn+4 + 2e– → Mn+2	 2    	 1	 aRdga– mJangavia	

 2Cl−  – 2e– → Cl2	 2     	 1	 daiJanga– aRmdgenia

         +4                      –2                             0  

 b)  SO2 + 2H2S → 2H2O+3S
	 S+4   + 4e– → S0	 4    	 1	 aRdga– mJangavia

	 S−2  – 2e– → S0		   2   	  2	 daiJanga– aRmdgenia

molekulaTaSorisi Jangva-aRdgenis tipi

           
   +  −2             0           0

a) 	 2H2O → 2H  + O2			   Jangva – aRdgena;

               0            0                 +5  +2 

b)  4PP +5O2  → 2 P2
 O5			   Jangva – aRdgenaa;

            0            0                +–2

v)  	 H2   +   S 	 → HH2S				    Jangva – aRdgenaa;
             –1         0                           –1       0

T)  2NaI + Cl2 → 2NaCl +I2			  Jangva – aRdgenaa.

e),  g) , d) da z)  Jangvis ricxvebi ar icvleba, e. i. ar aris Jangva-aRdgenis.
       +1–2    +4 –2       +1+4–2    

e) H2O +  SO2 → H2SO3 			 

     +2 +4 –2        +2 –2       +4–2  
d) CaCO3 → CaO +  CO2

       +2–2    +1–2        +2    –2 +1  
g) CaO+ H2O → Ca(OH)2			 

        +2 –2    +1 –1          +2–1     +1–2    
z) CaO+ 2HCl → CaCl2+H2O 

2

4
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3    SeadgineT eleqtronuli balansis sqema iseTi reaqciisaTvis, sadac aRdgeba 
martivi nivTiereba gogirdi.

		  0        0          +2–2		  0	             −2

 		  S +Fe → FeS	  S  + 2e– → S	  2 	      1
					       0                  +2
			                     Fe  –2e– →Fe		 2	      1

4    mJangavia Tu aRmdgeni nivTiereba: a) HClO4    b) HMnO4? 

daasabuTeT Tqveni varaudi.
              

+7              +7           +7             +7
HClO4  HMnO4; Cl da Mn mxolod eleqtronebis mierTeba SeuZliaT, amitom 

MmJangavia.

5    romel nawilaks aqvs eleqtronebis mierTebis da romels – gacemis unari:

+1              +7              –1   –2      –1	
K, 	 Mn, 	 I,  O, 	 H   

	 SeadgineT eleqtronebis gacema-mierTebis sqema. daadgineT mJangavi da 
aRmdgeni. 

+1                0

		  K    +e → K		


+7                   0
		  Mn +7e → Mn   			              

 1    daasabuTeT mosazreba: NH3 mxolod aRmdgenia, HNO3 ki – mxolod mJangavi. 
NO mJangavic aris da aRmdgenic.

NH3-Si azotis Jangvis ricxvi udablesia (-3), mas mxolod eleqtronebis gacema 
SeuZlia, e.  i. mxolod aRmdgenia, HNO3-Si azotis Jangvis ricxvia +5, mas mxolod 
eleqtronebis mierTeba SeuZlia, e. i. mxolod mJangavia.

NO-Si, N-is Jangvis ricxvia +2, mas eleqtronebis gacemac SeuZlia da SeZenac, 
e. i. aRmdgenic aris da mJangavic.

saSinao davaleba

 2    moiyvaneT iseTi reaqciis magaliTebi, romelSic monawileobs O2. Jangvis 
ricxvis gansazRvris gziT daasabuTeT, rom es reaqciebi Jangva-aRdgenisaa. 
SeadgineT eleqtronuli balansi. ra rols asrulebs Jangbadi?
    
−4                  0                   +4                  –2

  CH4 + 2O2 →  CO2 +2H2O
	

–4                              +4	
		

	 C   – 8e– → C		  8    	 1		  daiJanga – aRmdGGgenia

	 0                                –2

       O2
      + 4e– → 2O	  4     	 2		  aRdga–  mJangavia

+2

          
   –1                     0
I  – e → I 			

       –2                   0
      O  – 2e → O  	

            
 –1                   0

            H – e → H 

mxolod gacema SeuZLliaT, aRmdgenia

2

8

mxolod mierTeba SeuZlia, mJangavia  
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          +4                                 +6

1) 2SO2+ O2
0    → 2SO3

+4                                +6      
     

S  – 2e– →   S	        2	     2			   daiJanga –  aRmdgenia; 

 0                                   –2      	        	 4
O2 + 4e– →  2O	        4        1			   aRdga –  mJangavia.  

                   −2            0                           –2        +4
2)    2H2S  + 3O2   →  2H2O +2SO2

       –2                        +4        
    S  – 6e– → S	       6            2		  daiJanga –  aRmdgenia; 
  
  0                                    0

  O2  + 4e– → 2O2           4          3		  aRdga –  mJangavia. 
             0             0                 +2    –2
3)    2Mg +  O2 → 2MgO
     0                             +2

Mg  – 2e– →Mg 	    2		  daiJanga – aRmdgenia; 
                          

 O2 + 4e– → 2O 	 4            1		  aRdga – mJangavia. 

 3    gamoTvaleT, ra moculobis wyalbadia saWiro 80 g rkinis aRsadgenad rkina(III)-
is oqsididan.

moc.: m(Fe)=80g

M(Fe)=56g/moli

VM=22.4 l/moli

u.g. V(H2)

1) SevadginoT reaqciis toloba:

                 X          80Gg

Fe2O3 + 3H2   →  2Fe + 3H2O
            3.22.4L l    2.56Gg

2) SevadginoT proporcia:
x

3⋅22.4l  = 
80g
2⋅56g

			   x= 
3.22.4.80

2⋅56
 =  

3.11.2.10

7
 = 48(l)H2.

 4    aluminis saSualebiT oqsididan metalis miRebis xerxs aluminTermia 
ewodeba. aluminTermiiT SesaZlebelia rkinis miReba. es xerxi dRemde gamoiyeneba 
rkinis relsebis SesakeTeblad zogierT SemTxvevaSi.

a) SeadgineT reaqciis toloba, Tu  zemoT aRweril procesSi monawile-
obs rkina(III)-is oqsidi; b) reaqcia ganixileT Jangva-aRdgenis TvalsazrisiT. 
gaaTanabreT eleqtronuli balansiT.

a) Fe2O3 +Al  → Fe +Al2O3
        +3  –2             0              0         +3

b) Fe2O3 +Al → Fe + Al2O3

		  2Fe+3+6e– → 2Fe0	 6         1
		  Al0  – 3e– → Al+3	 3         2
Fe2O3 + 2Al →  2Fe +Al2O3

2

12

4

6
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2.1.7romeli metalia ufro aqtiuri

Sabiamnis xsnarSi rkinis lursmani CauSviT da daayovneT. ras amCnevT, ra 
moxda qimiuri reaqciis procesSi?
axla piriqiT – rkina(II)-is nitratis xsnarSi CauSviT spilenZis firfita. 
amCnevT reaqciis niSnebs?
ras fiqrobT, romeli metalia ufro aqtiuri, rkina Tu spilenZi? axseniT 
Tqveni pasuxi. 

cda

!

gaixseneT: 

1) ra SemTxvevaSi mimdinareobs metalebsa da MmJavaTa xsnarebs Soris qimiuri 
reaqcia? 

	» CaatareT cda

ras fiqrobT, sxva romeli metali gamoaZevebs spilenZs  misi marilis xsna
ridan?
SeamowmeT Tqveni varaudis marTebuloba cdiT.

erT sinjaraSi CaasxiT 3-4 ml koncentrirebuli marilmJava da CauSviT masSi  
rkinis lursmani. ras amCnevT, mimdinareobs Tu ara reaqcia? axseniT Tqveni 
pasuxi. meore sinjaraSi kvlav CaasxiT 3-4 ml koncentrirebuli marilmJava 
da CauSviT masSi spilenZis mavTuli. ras amCnevT, mimdinareobs Tu ara reaq-
cia? ratom fiqrobT ase?

cda

!

Sabiamnis xsnarSi CaSvebuli rkinis lursmani daifareba spilenZis feniT. 
e.i. rkina aZevebs  spilenZs misi marilis xsnaridan. rkina ufro aqtiuria, vidre 
spilenZi. spilenZis urTierTqmedebiT rkina(II)-is nitratis xsnarTan reaqciis 
araviTari niSani ar SeimCneva. spilenZi ver aZevebs rkinas misi marilis xsnaridan.

wyalbads mJavaTa xsnaridan aZevebs is metalebi, romlebic metalTa aqtiuro-
bis mwkrivSi wyalbadamdea – reaqciac am SemTxvevaSi mimdinareobs.

spilenZs gamoaZevebs is metalebi, romelic metalTa aqtiurobis mwkrivSi mis 
marcxnivaa, magaliTad Ni, Zn, Pb.

marilmJavadan rkina wyalbads gamoaZevebs, spilenZi ki – vera. 
pirvel sinjaraSi SeimCneva airis buStebis gamoyofa, meoreSi ki – ara.

Tu maswavlebeli cdas ver atarebs, moswavleebs 

uCvenebs suraTs:
rkinis

 lursmani

marilmJava spilenZis 

firfita

marilmJava

maswavlebeli ekiTxeba moswavleebs: ro-

mel SemTxvevaSi SeiniSneba reaqciis niSne-

bi? romeli metalia ufro aqtiuri, rkina Tu 

spilenZi? airis 

buStebi



222

metalTa aqtiurobis mwkrivis safuZvelze ivaraudeT, sxva romeli metali ga-
moaZevebs wyalbads mJavas xsnaridan?
rogor daasabuTebT varaudis marTebulobas?

Tqven mier Catarebuli romeli cda asabuTebs bolo winadadebaSi gamoTqmul 
mosazrebas? SeadgineT cdis Sesabamisi reaqciis toloba.
romeli metalebi iJangeba wyalbadis kationiT?
SesaZlebelia Tu ara, spilenZi reaqciaSi Sevides marilmJavasTan? pasuxi 
daasabuTeT.

 1    ris mixedviTaa Sedgenili metalTa aqtiurobis mwkrivi?
ra daskvna gamomdinareobs metalis Sesaxeb metalTa aqtiuria mwkrivSi misi 
mdebareobis mixedviT?

metalTa aqtiurobis mwkrivi Sedgenilia eqsperimentuli monacemebis 
safuZvelze. rac ufro marcxnivaa metali metalTa aqtiurobis mwkrivSi, miT 
ufro aqtiuria is. marcxnidan marjvniv metalTa aRmdgeni unari sustdeba da 
maTi ionebis mJangavi unari matulobs.

 2    daasruleT im reaqciaTa tolobebi, romelTa ganxorcieleba SesaZle
belia praqtikulad. axseniT Tqveni gadawyvetileba.

a) 	 Ca + S →	 b) Ba + HCl →	 	
   Zn  +  PbCl2  →	 	 Fe+S→
   Ag  +  H2SO4(ganz)  →		  Hg+H2O→

g) Fe  +  Pb(NO3)2 →	 d) Ca + H2O →
   Cu  +  HCl→	 	 	Fe  +  HgCl2  →
   Mg  +  Cl2  →	 	 	Ca  +  Se→

1. a) Ca+S → CaS
ganxorcieldeba, radgan es aris reaqcia aqtiur metalsa da aqtiur ara-

metalebs Soris.

wyalbads gamoaZevebs metalTa aqtiurobis mwkrivSi wyalbadamde moTavsebuli 
metalebi. magaliTad, Mg, Ni, Pb.

am mosazrebas asabuTebs rkinis urTierTqmedeba Sabiamnis xsnarTan. spilen-
Zis ioni Cu2+ Jangavs rkinis ions. 

			   Fe + CuSO4 → FeSO4 + Cu
wyalbadis kationiT daiJangeba metalTa aqtiurobis mwkrivSi wyalbadamde 

moTavsebuli metalebi.
 spilenZi marilmJavasTan reaqciaSi ver Seva, radgan is ver daiJangeba wyalbadis 

kationiT. spilenZi wyalbadis Semdegaa.

romeli metalia ufro ZLlieri aRmdgeni, bariumi Tu rkina?
romeli metalis ionia ufro Zlieri mJangavi, tyviisa Tu vercxlis?

ufro Zlieri aRmdgenia bariumi, ufro Zlieri mJangavia _ vercxlis ioni.
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		  Zn+PbCl2 → ZnCl2+Pb
reaqcia warimarTeba, radgan metalTa aqtiurobis mwkrivSi tyviamde moTavse-

buli metali gamoaZevebs mas misive xsnaridan.
		  Ag+H2SO4 →  
es reaqcia ar warimarTeba, radgan vercxli metalTa aqtiurobis mwkrivSi 

wyalbadis Semdegaa.
b) Ba+2HCl → BaCl2+H2↑
reaqcia warimarTeba, radgan wyalbadamde moTavsebuli metali gamoaZevebs 

mas mJavas xsnaridan.
		  Fe+S → FeS
reaqcia warimarTeba radgan mimdinareobs metalsa da arametals Soris.
	 Hg+H2O →
vercxliswyali, rogorc wyalSi uxsnadi da araaqtiuri metali, wyalTan ar 

urTierTqmedebs.
g) Fe+Pb(NO3)2 → Fe(NO3)2+Pb
reaqcia warimarTeba, metalTa aqtiurobis mwkrivSi tyviis win moTavsebuli 

rkina gamoaZevebs mas misi marilis xsnaridan.
		  Cu+HCl  →
reaqcia	 ar warimarTeba, radgan spilenZi moTavsebulia wyalbadis Semdeg 

da mas ver gamoaZevebs.
Mg+Cl2 → MgCl2 aqtiur metalsa da aqtiur arametals Soris reaqcia 

warimarTeba.
2) Ca+2H2O → Ca(OH)2+H2

aqtiuri metalebi, maT Soris, kalciumi aZevebs wyalbads wylidan.
		  Fe+HgCl2 → FeCl2+Hg
rkina gamoaZevebs vercxliswyals misi marilis xsnaridan, radgan rkina 

metalTa aqtiurobis mwkrivSi vercxliswylis winaaa.
		  Ca+Se → CaSe 
reaqcia warimarTeba, rogorc metalsa da arametals Soris.
	

 3      CamoTvlil metalTa Soris (Mg, Zn, Fe, Al, Ag, Pb, Ba) wyvil-wyvilad 
SearCieT iseTi metalebi, romlebic SeiZleba daiweros x-isa da y-is 
nacvlad gamosaxulebaSi x+yCl2 → xCl2+y. 

	 SeadgineT reaqciis tolobis erTi nimuSi mainc.

	 x + yCl2 → xCl2 + y
	 Mg – Zn
	 Mg – Fe
	 Zn – Fe	
 Mg + ZnCl2 →	 MgCl2 + Zn
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 4    daziandeba Tu ara mJava wvimebis Sedegad:
	 a) brinjaos qandakeba;	
 b) foladis konstruqcia;
	 g) duraluminisagan damzadebuli fanjris 

CarCo.
	 daasabuTeT Tqveni varaudi.
	 SeadgineT saTanado reaqciis toloba erT 

SemTxvevaSi mainc.

a) brinjao aris spilenZisa da kalas Senadnobi. metalTa aqtiurobis mwkrivSi 
kala mdebareobs wyalbadamde, amitom is mJavasTan Seva reaqciaSi da brinjaos 
qandakeba daziandeba;

b) foladis ZiriTadi nawili rkinaa, rkina reaqciaSi Sedis mJavasTan, amitom 
foladis konstruqcia daziandeba;

g) duralumini aluminis Senadnobia, alumini aqtiuri metalia, romelic 
reaqciaSi Sedis mJavasTan, amitom  duralumini mJava wvimis dros daziandeba.

		
			   2Al+6HCl  → 2AlCl3+3H2↑

 5    mTlianad gaixsneba Tu ara marilmaJavaSi Semdegi Senadnobebi?
a) alumeli (Ni+Al);		  g) feroqromi (Fe+Cr);
b) brinjao (Cu+Sn);		  d) melqiori (Cu+Ni).
ratom fiqrobT ase? Tqveni varaudi SeamowmeT cdiT erT SemTxvevaSi mainc.

a) mTlianad gaixsneba, radgan Ni da Al orive wyalbadamdea metalTa aqtiurobis 
mwkrivSi;

b) brinjao nawilobriv gaixsneba, kerZod gaixsneba Sn, Cu ki ar gaixsneba, radgan 
is wyalbadis Semdegaa metalTa aqtiurobis mwkrivSi;

g) feroqromSi mTlianad gaixsneba Fe da Cr, orive wyalbadamdea metalTa aqti-
urobis mwkrivSi; Tumca gansakuTrebuli teqnologiiT damzadebuli aseTi Senadno-
bi uZlebs garemo pirobebis zemoqmedebas.

d) melqiorSi mxolod nikeli gaixsneba, spilenZi ki _ ara.

 6    marilmJavaSi CauSves rkinis lursmani. ra moxdeba, Tu amave mJavaSi CavuSvebT 
Sabiamnis CuSO4

.5H2O kristals? ase fiqroben sxvebic? SeamowmeT varaudis 
marTebuloba cdiT.

rkinis lursmani reaqciaSi Seva SabiamanTanac, gamoaZevebs spilenZs, romel-
ic ar Sedis reaqciaSi marilmJavasTan da amitom wyalbadis gamoyofa Sewydeba. 
wyalbadi dasawyisSi gamoiyofa rkinis  marilmJavasTan urTierTqmedebiT.

mJava wvimebi ZiriTadad 
gogirdmJavasa da azotm-
Javas Seicavs, romlebic 
warmoiqmneba atmosfero-
Si gamofrqveuli mavne 
airebis wvimis wyalTan 
urTierTqmedebiT.

saSinao davaleba

 1    Tanmimdevrulad aRwereT, ra reaqtivebi da aRWurvilobaa saWiro, ra cda 
unda CaataroT da rogor, rom daasabuToT:

	 a)  spilenZi ufro aqtiuria, vidre vercxli;
	 b) magniumi ufro aqtiuria, vidre TuTia.
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a) vercxlis nitratis xsnarSi CavuSvaT spilenZis firfita;

b) TuTiis qloris xsnarSi CavuSvaT magniumi.

cdis Casatareblad saWiroa sinjarebi, Stativi. nivTierebebi: vercxlis nitratis 
xsnari, TuTiis qloridis xsnari, spilenZis firfita, magniumis lenti an granula.

 2    qvemoT ganxiluli SemTxvevebidan romel sinjaraSi warimarTeba qimiuri 
reaqcia? axseniT ratom?

a) pirvel sinjaraSi reaqcia ar warimarTeba, radgan rkina ver gamoaZevebs mag-
niums misi marilis xsnaridan; 

	   Fe + MgSO4 →

b) meore SemTxvevaSi reaqcia warimarTeba, radgan TuTia ufro aqtiuria, 
vidre spilenZi;

		  Zn + CuSO4 → ZnSO4 + Cu

g) mesame sinjaraSi reaqcia ar warimarTeba, radgan oqro ufro pasiuria, 
vidre vercxli.

		  Au +AgNO3 →

(a) (b) (g)

MgSO4 CuSO4 AgNO3
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kompleqsuri davaleba
 

CineTis gamoyenebiTi fizikis institutma Seiswavla Zv. w. 237 wels 
gar-dacvlili  Cineli meTauris – jos-CJus sarkofagi, romelic dRemde Za-lian 
myari da magaria, Tanac ar iJangeba. 

Tqveni azriT, romeli nivTierebebisgan SeiZleba iyos damzadebuli sar-
kofagi? metalebis miRebis ra gza airCies Zvelma Cinelma ostatebma?

SeiswavleT metalebis miRebis xerxebi, rogor aris SesaZlebeli maTi Tvise-
bebis gaumjobeseba?

naSromi warmoadgineT posteris saxiT.

naSromSi/naSromis prezentaciisas xazgasmiT warmoaCineT:
•	 ra  mniSvneloba aqvs eleqtrolizur procesebs qimiur mrewvelobasa 

(metalTa da arametalTa warmoeba, galvanostegia) da teqnikaSi? rogor war-
moiqmneba kationebi da anionebi eleqtrolizis dros? (nivT.1, 3; qim. bma 1, 2;  fiz. 
da qim. movl. 1, 2)  

•	 atomTa SeerTebis Tanmimdevrobis gavlena sxvadasxva metalis Senadnobis 
Tvisebebze;  (nivT.1, 3; qim. bma 1, 2;  fiz. da qim. movl. 1, 2)  

•	 ra mniSvneloba aqvs  metalebsa da maT  Senadnobebs yofa-cxovrebaSi? (nivT. 
1, 3; fiz. da qim. movl. 1, 2)  
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2.2.1eleqtrolizi

gaixseneT: 

1. ra procesebi mimdinareobs marilis wyalSi gaxsnisas, galRobisas?

daiwyebs Tu ara mowesrigebul moZraobas ionebi denis wyarosTan mierTebis 
Semdeg?
romeli eleqtrodisaken gadaadgildeba spilenZis ioni da romeli eleqtro-
disaken – qloris ioni?

ionebi daiwyeben mowesrigebul moZraobas, Cu2+ gadaadgildeba kaTodisaken. Cl 
− anodisaken.

Tu maswavlebeli cdas ver atarebs, miuTiTebs paragrafSi arsebul suraTze. 

ekiTxeba moswavleebs: ra gamoiyo kaTodze? ra gamoiyo anodze? ra nivTierebebi 

warmoiqmna CuCl2-is  wyalxsnarSi eleqtruli denis gavleniT?

marili wyalSi da nalRobSi  ionebad iSleba, is disocirdeba metalis kationad 

da mJavuri naSTis anionad. magaliTad: 	 NaCl → Na++ Cl–;
						      CuSO4 → Cu2++ SO4

 2–

ivaraudeT, ra nivTierebebi gamoiyofa anodsa da kaTodze NaCl-is wyalxsnaris 
eleqtrolizis dros. ra nivTiereba aRmoCndeba xsnarSi?
SeadgineT eleqtrodebze mimdinare naxevarreaqciaTa tolobebi. SeadgineT 
agreTve eleqtrolizis sruli reaqciis toloba.

romeli ioni aRdgeba pirvelad, Tu, magaliTad, xsnarSi gvaqvs Cu2+ da Fe2+ 

ionebi? ratom fiqrobT ase?

metalTa eleqtroqimiur Zabvis mwkrivSi Cu ufro marjvnivaa, amitom jer Cu2+ 

aRdgeba.

			   NaCl (xs.) → Na++ Cl–

			   K(–) 2H2O + 2e–  → H2 + 2OH–

			   A(+)  2Cl– –2e– → Cl2
			   2NaCl + 2H2O  → H2 + Cl2 + 2NaOH

romeli martivi nivTiereba gamoiyofa kaTodze, rodesac wylis molekule-
bi aRdgeba? romeli martivi nivTiereba gamoiyofa anodze, rodesac wylis 
molekulebi iJangeba?

 kaTodze gamoiyofa wyalbadi, xolo anodze – Jangbadi.

 kaTodze gamoiyofa wyalbadi, xolo anodze – qlori. 
xsnarSi darCeba natriumis tute.
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 1    a) ras niSnavs termini eleqtrolizi?
b) gadaixazeT diagrama da CamoTvlili sityve-
bidan TiToeul nomers SeusabameT: anodi, ka-
Todi, anioni, kationi, eleqtroliti.

			   (I) –anodi
			   (II) – kationi
			   (III) – anioni
			   (IV) – eleqtroliti
			   (V) – kaTodi

2    gTavazobT spilenZ(II)-is sulfatis wyalxsnaris eleqtrolizis sqemas
CuSO4 → Cu2+ + SO4

2–

K(–) :  Cu2+ + 2e– → Cu0		  2 
A(+) : 2H2O – 4e– → O2

0 + 4H+	 1
2CuSO4 + 2H2O eleqtrolizi  2Cu0↓ + 2H2SO4 + O2↑
	   (K)       xsnarSi     (A)

	 SeafaseT, ramdenad sworad aris Sedgenili es sqema. ra procesebi warimarTeba 
anodsa da kaTodze da ratom? ram ganapiroba xsnarSi mJavas warmoqmna?

sqema Sedgenilia sworad.

marili Seicavs Jangbadian mJavur naSTs, mis magivrad anodze iJangeba wylis 
molkulebi. am dros warmoiqmneba wyalbadis kationebi, romlebic mJavur naSTTan 
gvaZlevs mJavas.

 2    SeadgineT reaqciaTa tolobebi, romlebic warimarTeba anodsa da kaTodze 
cxrilSi mocemuli eleqtrolitebis  eleqtrolizisas. cxrili gadaixazeT 
rveulSi da SeavseT:

eleqtroliti kaTodi (−) anodi (+)

CaCl2 (xsnari)

CaCl2 (nalRobi)

Na2SO4 (xsnari)

eleqtroliti kaTodi (−) anodi (+)

CaCl2 (xsnari) H2 Cl2
CaCl2 (nalRobi) Ca Cl2
Na2SO4 (xsnari) H2 O2

	 CaCl2(xsn) eleqtrolizi→H2 +Cl2 +Ca(OH)2				      (K)   (A)         (xsnarSi)

	 CaCl2(nalRobi) eleqtrolizi→  Ca +Cl2
				     	   (K)   (A)     

	 Na2SO4(xsn) +2H2O eleqtrolizi→H2 +Cl2 +Na2SO4

				      	    (K)   (A)     (xsnarSi)

(I)

(II) (III)

(V)

(IV)

sur. eleqtrolizis diagrama
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 3    qvemoT ganxilul romel SemTxvevaSi gamoiyofa wyalbadi kaTodze? Seadg-
ineT eleqtrolizis sqema:

	 a) CaCl2 (nalRobi)	 b) Li2SO4 (xsnari)	 g) KNO3 (xsnari) 	

 d) AgNO3 (xsnari)	 e) NaCl (nalRobi)

b)  Li2SO4 (xsnari) 
kaTodze (K) 2H2O + 2e → H2 ↑ + 2OH– 
anodze (A) 2H2O – 2e → O2 ↑ + 4H+ 
g)  KNO3 (xsnari) 
(K) 2H2O + 2e → H2 ↑ + 2OH–

(A) 2H2O – 2e → O2 ↑ + 4H+

(a), (d) da (e) SemTxvevaSi kaTodze wyalbadi ar gamoiyofa.
(e)-SemTxvevaSi gamoiyofa kalciumi, radgan nalRobia. (d) SemTxvevaSi gamoiyofa 

vercxli, radgan pasiuri metalia. (e)-SemTxvevaSi gamoiyofa natriumi, radgan 
nalRobia.

 4    SeecadeT SeadginoT:
		 a) Cu(NO3)2-is wyalxsnaris;
		 b) NaNO3-is wyalxsnaris eleqtrolizis reaqciis toloba.

Cu(NO3)2 wyalxsnari
kaTodze mimdinareobs: 	 Cu +2e– → Cu0

anodze mimdinareobsL:       2H2O – 4e–→ 4H++O2.

sruli reaqciis tolobaa:
2Cu(NO3)2+2H2O eleqtrolizi→   2Cu↓ + 4HNO3 +   O2↑
				     (k)                  	    (A)

NaNO3 wyalxsanris eleqtrolizis kaTodze mimdinare naxevarreaqciaa:

2H2O +2e– → 4H2
 0  + 2OH–

anodze mimdinare  naxevarreaqcia:
2H2O +4e– → O2 + 4H+

eleqtronuli balansis dasasabuTeblad :

K(–)  2H2O + 2e– → H2  + 2OH– 	   2

A(+)  2H2O – 4e–→ O2  + 4H+	   1

NaNO3 +6H2O → NaNO3 +2H2 +4OH– +O2 +4H+

(4H++4OH– →  4H2O) 
NaNO3 +6H2O → NaNO3 +2H2+ O2 +4H2O
anu 2H2O→ 2H2 +O2
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5    wyalbadis miReba wylis eleqtroliziT.

CaatareT eqsperimenti instruqciis mixedviT:
gamoiyeneT  mxolod sufris marili (NaCl). eqsperimenti CaatareT  eleqtro-

lizis gamoyenebiT. aucilebelia eleqtruli denis gatareba sufris marilis 
wyalxsnarSi. deni unda iyos mudmivi. eleqtrodebad gamoiyeneT orive mxridan 
gaTlili fanqrebi. 

ras amCnevT? ra moxdeba  wyalSi mcireodeni  gogirdmJavas damatebiT? ro-
mel eleqtrodze miiReba Jangbadi? wyalbadi? ratom?

CamoayalibeT daskvna.
ganmarteT, rogor mimdinareobs wylis eleqtrolizi. SeqmeniT  modeli, ro-

melmac unda axsnas, romeli procesebi mimdinareobs eleqtrolizis dros. Tqve-
ni modeli SeiZleba iyos:  axsna, diagrama, sqema. 

anodze wyalbadi gamoiyofa, kaTodze ki – Jangbadi. 

 1    CamoayalibeT winadadebebi, romliTac aisaxeba centrSi mocemuli cnebis 

kavSiri sxva cnebebTan:

		

eleqtrolizi

nalRobi

wyalxsnari
Jangva-aRdgena

kaTodi

anodi
naxevarreaqcia

saSinao davaleba

	 es strategia dagexmarebaT eleqtrolizis Sesaxeb codnis organizebaSi.

1)  eleqtrolizi eleqtrodebze mimdinare Jangva-aRdgenis reqciaa;

2) anodze mimdinareobs Jangvis reaqcia, xolo kaTodze – aRdgenis;

3) eleqtrolizs ganicdis eleqtrolitis nalRobi an wyalxsnari;

4) TiToeul eleqtrodze mimdinareobs naxevarreaqcia. orive maTganis er-

Toblioba Jangva-aRdgenis sruli reaqciaa.

2   tyvia(II)-is bromidis eleqtrolizis Seswavla SesaZlebelia suraTze 
warmodgenili mowyobilobiT:

a) ra saxiT unda CavuSvaT tyvia(II)-is bromidi 
mowyobilobaSi imisaTvis, rom naTura ainTos?
b) ras davinaxavT dadebiT eleqtrodze (an-
odze) eleqtrolizis procesSi? ra nivTiere-
ba gamoiyofa?
g) ra nivTiereba  gamoiyofa kaTodze?

+ –

sur. eleqtrolizis sqema
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d) dawereT TiToeul eleqtrodze mimdinare naxevarreaqciis toloba da ele-
qtrolizis sruli sqema.

a) tyvia(II)-is bromidi eleqtrolizerSi unda CavUuSvaT gamlRval mdgomareoba-
Si an wyalxsnaris saxiT, naTura am SemTxvevaSi ainTeba;

b) eleqtrolizis procesSi anodze gamoiyofa qlori;
g) kaTodze gamoiyofa tyvia;
d) PbBr2 (nalRobi) →Pb2++2Br –	    K K(–):Pb2++2e– → Pb0	  
PbBr2(nalRobi) eleqtrolizi→Pb+Br2;   A(+): 2Br− –2e– →Br2

					   
3    a) CamoTvaleT anionebi da kationebi, romlebic gvxvdeba 

1) natriumis qloridis xsnarSi;
2) spilenZ(II)-is qloridis xsnarSi.
b) SeadgineT naxevarreaqciis toloba, romelic mosalodnelia:
1) anodTan; 	 2) kaTodTan.
g) axseniT, ratomaa erTnairi anodTan mimdinare  reaqciebi?
d) axseniT, ratom viRebT spilenZs kaTodTan, magram ara – natriums.

a) 1) Na+ da Cl–
2) Cu2+ da Cl–
b) 1-2) NaCl(xs) →Na++Cl–
K(–): 2H2O+2e– →H2+2OH–

A(+): 2Cl––2e– → Cl2

2NaCl +2H2O → H2+Cl2+2NaOH

b) CuCl2 → Cu2+ + 2Cl–
K(–)	 Cu2++ 2e–→ Cu0

A(+)	 2Cl— 2e– → 2Cl0

CuCl2  → Cu +Cl2↑

g) anodTan mimdinare reaqciebi erTnairia, radgan qloris ionebi ufro ad-

vilad iJangeba, vidre wylis molekulebi. amitom anodze orive SemTxvevaSi dai-

Jangeba qlori.

d) rac ufro marjvnivaa metali metalTa aqtiurobis mwkrivSi, miT ufro ad-

vilad aRdgeba misi kationi, amitom kaTodze aRdgeba spilenZi, natriumis nacvlad 

ki aRdgeba wylis molekulebi.
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2.2.2eleqtrolizis gamoyeneba praqtikaSi

gaixseneT: 

1. romeli eleqtrodebs ganvixilavdiT eleqtrolizis procesSi? mona
wileobdnen isini Jangva-aRdgenaSi?

aqamde eleqtrolizis procesSi Cven ganvixilavdiT grafitis eleqtrodebs, 

romlebic Jangva-aRdgenaSi ar monawileobs.

aluminis Caidani Seasrulebs kaTodis funqcias, nikelis firfita ki – anodis. 		
			   A: Ni  – 2e–  → Ni2+;    K: Ni2++2e– →  Ni0: 

 1    warmoidgineT, rom foladis nakeTobis dafarva gsurT qromis feniT. aRwe-
reT, rogor ganaxorcielebT am process. eleqtrodebad ras gamoiyenebT, 
romel eleqtrolits CaasxamT eleqtrolizerSi. sqematurad gamosaxeT ele-
qtrolizerSi mimdinare procesi.

dasafari sagani iqneba kaTodi, es aris foladis nakeToba. anodad gamoviyenebT 
qroms, eleqtrolitad gamoviyenebT qromis qloridis an nitratis xsnars:

		  A:    Cr0 – 3e– → Cr3+

		  K:    Cr3+ + 3e– → Cr0

foladis nakeTobebs aTavseben nikelis an qromis Sesabamisi naerTebis xsnare-
bian abazanebSi, uerTeben mudmivi denis wyaros uaryofiT poluss da ayovneben 
denis qveS manam, sanam nakeTobas ar miekvreba nikelis an qromis saWiro sisqis Sre. 
aseTi damuSaveba nakeTobas aZlevs ara marto lamaz garegnul saxes, aramed fo-
ladis nakeTobebs daJangvisagan icavs.

 2    warmoidgineT, rom gsurT foladis nakeTobis dafarva spilenZis feniT. 
aRwereT, rogor ganaxorcielebT am process. ras gamoiyenebT eleqtrodebad, ro-
mel eleqtrolits CaasxamT eleqtrolizerSi. SeadgineT anodsa da kaTodze mimdi-
nare naxevarreaqciebis gamosaxulebebi.

   

suraTze gamosaxul mowyobilobaSi ra asrulebs kaTodis rols? anodis 
rols? ra procesebi viTardeba anodze? kaTodze?

kaTodis rols asrulebs minarevebiani spilenZis firfitebi, xolo anodis 
rols – sufTa spilenZis firfitebi.

suraTze Tqven xedavT monikelebul aluminis Caidans. aRwereT, rogor 
SeiZleba monikelebis procesis ganxorcieleba. sqematurad gamosaxeT 
eleqtrolizerSi mimdinare procesi.

A: Cu(my)– 2e– → Cu2+(wy.xs)
K: Cu2+(wy.xs)+ 2e– → Cu(my)

   eleqtruli denis gatarebisas spilenZi ixsneba anodze da ileqeba kaTodze.
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dasafari foladis nakeToba iqneba kaTodi, anodi iqneba spilenZis firfita, 
eleqtrolitad gamoviyenebT spilenZis sulfats.

		  A:   Cu0 – 2e– → Cu2+

		  K:   Cu2+ + 2e– → Cu0

 3    warmoidgineT, rom gsurT minarevebiani TuTiis rafinireba. aRwereT ra-
finirebis procesi dawvrilebiT: romel eleqtrodebsa da eleqtrolits ga-
moiyenebT. ra naxevarreaqciebi warimarTeba eleqtrodebze?
gasasufTavebel TuTias vaTavsebT eleqtrolizerSi, sadac is anodia. sufTa 

TuTiis Txeli firfitebi ki kaTodis funqcias asrulebs. eleqtrolitad Sesa-
Zloa gamoviyenoT H2SO4-is da ZnSO4-is wyalxsnarebis narevis. eleqtruli denis ga-
tarebiT TuTia gaixsneba anodze da daileqeba kaTodze.

		  A:   Znmy → Zn2+
wyalxsn. + 2e–

		  K: Zn2+
wyalxsn. + 2e– → Znmy.

sufTa TuTiis firfitebis masa TandaTan gaizrdeba, minarevebianis ki TandaTan 
Semcirdeba, bolos TuTia mTlianad gadainacvlebs sufTa TuTiis firfitaze.

 1    suraTze xedavT mowyobilobis sqemas, romlis meSveobiTac eleqtrolizis 
gziT Rebuloben konkretul nivTierebebs. gaaanalizeT suraTis Sinaarsi da 
ivaraudeT, romeli nivTierebis eleqtrolizi xorcieldeba da romeli niv-
Tierebis wyalxsnari Camoedineba mowyobilobis onkanidan.

suraTze Cans, rom gamoiyo airadi qlori, e.i. saeleqtrolizo marili Sei-
cavs qloris anions; asev Cans, rom kaTodze gamoiyofa airadi wyalbadi, e. i. 
kaTodze aRdga wylis molekulebi. maSasadame, xorcieldeba wyalxsnaris ele-
qtrolizi da marili Seicavs aqtiur metals. es aqtiuri metali aris Na, radgan 
mowyobilobaSi Cans natriumis ionebi, romelic miemerTeba mowyobilobis mar-
jvena nawilisaken, sadac is ukavSirdeba OH–HOHionebs, da Camoedineba onkanidan 
NaOH-is wyalxsnaris saxiT.

saSinao davaleba

titanis
anodi

airadi 
qlori

qloris 
Segroveba

wyalbadis 
Segroveba

gamyofi 
membrana

airadi 
wyalbadi
nikelis 
kaTodi

?

eleqtroli-
tis Cat-
virTva

Na+

sur. 118.1. eleqtrolizis gansaxor-
cielebeli mowyobiloba



234

2.2.3galvanuri, anu eleqtroqimiuri elementi

aiReT WurWeli, forebiani tixris saSualebiT gayaviT or nawilad. erT 
nawilSi CaasxiT TuTiis sulfati, meoreSi ki – spilenZ(II)-is sulfati. 
WurWlis pirvel nawilSi, sadac ZnSO4-is xsnaria, CauSviT TuTiis firfita, 
meoreSi ki – spilenZis firfita.
amCnevT Tu ara raime cvlilebas WurWelSi?
axla WurWelSi moTavsebuli TuTiisa da spilenZis firfita erTmaneTTan 
SeaerTeT sadeniT, romelSic CarTulia galvanometri da mcire xniT dae-
lodeT, Semdeg ki aRwereT WurWelSi mimdinare procesebi.

cda

!

gaixseneT: 

1. ra SemTxvevaSi mimdinareobs qimiuri reaqcia metalsa da marilis xsnars 
Soris?

gaiTvaliswineT TuTiisa da spilenZis mdebareoba metalTa eleqtroqimiur 
Zabvis mwkrivSi da ivaraudeT: romeli metali daiJangeba ufro advilad da 
gadava xsnarSi kationis saxiT TuTia Tu spilenZi,  an – romeli metalis 
kationi aRdgeba ufro advilad da gadainacvlebs xsnaridan metalis 
firfitaze, miuTiTeT, romel firfitaze iqneba eleqtronebis siWarbe da 
romelze – nakleboba, daasabuTeT Tqveni varaudi.

metalsa da marils Soris  qimiuri reaqcia mimdinareobs im SemTxvevaSi, Tu met-
ali metalTa aqtiurobis mwkrivSi ufro marcxnivaa, vidre – marilis Semadgeneli 
metali.

TuTiisa da spilenZis firfitebis sadeniT SeerTebis Semdeg (manamde aravi-
Tari cvlileba ar SeiniSneba) spilenZis firfita metaluri spilenZis axali feniT 
daifareba.

Tu maswavlebeli cdas ver atarebs, moswavleebs miuTiTebs saxelmZRvanelo-

Si arsebul suraTze da ganmartavs, rom  marcxena ganyofilebaSi TuTia ixsneba da 

xsnarSi Zn2+ ionebis saxiT gadadis. ekiTxeba moswavleebs: saiT gadainacvlebs  am 

dros gamoyofili eleqtronebi? es firfita miizidavs xsnarSi arsebul spilenZis 

ionebs, is miierTebs eleqtronebs, gardaiqmneba neitralur atomebad da spilenZis 

firfita metaluri spilenZis axali feniT daifareba.

metalTa eleqtroqimiur Zabvis mwkrivSi TuTia moTavsebulia wyalbadamde, 
spilenZi ki - wyalbadis Semdeg. TuTia ufro aqtiuria, is ufro advilad iJange-
ba, vidre spilenZi, spilenZi ki ufro advilad aRdgeba, vidre  TuTia. amitom Tu-
Tia daiJangeba  da gadava xsnarSi ionis saxiT, spilenZis ionebi aRdgeba da gadava 
xsnaridan spilenZis  eleqtrodze.

		  Zn0 − 2e– → Zn2+

		  Cu2+ + 2e– → Cu0

aqedan gamomdinare, TuTiis firfitaze iqneba eleqtronebis siWarbe, spilen-
Zis firfitaze ki − nakleboba.



235

 1    axseniT, ra azrs gamoxatavs Canaweri, romelic denis qimiur wyaros aRniSnavs:
Zn(my.)│ZnSO4(wy.xs.)║AgNO3(wy.xs.)│Ag(my.)
SeadgineT am Canaweris Sesabamisi sqema.
sqemaze miuTiTeT:
a) anodi da kaTodi;
b) eleqtronebis OmoZraobis mimarTuleba;
g) ionebis moZraobis mimarTuleba.

es Canaweri miuTiTebs, rom TuTiis firf-
ita (myari) CaSvebulia ZnSO4-is wyalxsnarSi, 
vercxlis firfita ki - vercxlis nitratis xs-
narSi.

 2    aRwereT suraTze gamosaxuli galvanu-
ri elementis moqmedebis principi. ra 
Seicvleba, Tu TuTiis firfitas platinis 
firfitiT SevcvliT?
SeadgineT aseTi SemTxvevis Sesabamisi galvanuri elementis sqema.

tyvia-TuTiis galvanur elementSi TuTia daiJangeba da gadava xsnarSi ionebis 
saxiT:   

		  Zn0 − 2e–→ Zn2+

tyviis ionebi ki aRdgeba da gadava tyviis firf-
itaze:

		  Pb2++ 2e– → Pb0

TuTiis firfitaze dagrovili eleqtronebi sad-
enis saSualebiT gadava tyviis firfitaze − wredSi 
aRiZvreba eleqtruli deni.

Tu TuTiis firfitas platinis firfitiT 
SevcvliT, tyvia daiJangeba da gadava xsnarSi ionebis 
saxiT, platinis ionebi ki aRdgeba da platinis firf-
itaze gadava.

anodikaTodi

→2e−

Pt

Zn

Zn S

→2e−

2–
4

Pt

3

galvanuri elementis romel variantSia Zabva ufro meti?axseniT ratom?

alumini da vercxli ufro dac-
ilebulia erTmaneTisagan metalTa 
aqtiurobis mwkrivSi, vidre tyvia 
da TuTia, amitom meti Zabva iqneba 
(b) variantSi. 

sur.30   a) tyvia-TuTiis galvanuri elementi. b) alumin-vercxlis galvanuri elementi.
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 3    davuSvaT, mocemuli gaqvT: TuTia, TuTiis sulfatis xsnari, spilenZi, 
spilenZ(II)-is sulfatis xsnari. aRwereT, rogor SeadgenT am komponentebisa-
gan galvanur elements.

	 CaxazeT Tqven mier Sedgenili galvanuri elementi rveulSi.

mowyobilobas tixriT gavyofT or nawilad. erT nawiLlSi CaUvuSvebT TuTi-
is firfitas da CavasxamT TuTiis sulfatis xsnars. meore nawilSi ki CavasxamT 
spilenZ(II)-is sulfatis xsnars da CavuUSvebT spilenZis firfitas. firfitebs Se-
vaerTebT sadeniT.

saSinao davaleba

1    daakvirdiT suraTebs, ivaraudeT, romel SemTxvevaSi iqneba voltmetris 
Cveneba ufro meti galvanur wyvilTan misi mierTebis Semdeg? axseniT Tqve-
ni pasuxi.

Al

Zn Cu

Al

meti energia gamoiyofa aluminisa da spilenZis SemTxvevaSi, radgan es metale-
bi ufro metad aris dacilebuli metalTa aqtiurobis mwkrivSi erTmaneTisagan, 
vidre alumini da TuTia.

4    qvemoT mocemulia Canacvlebis sami reaqcia:
	 (1)  Fe + 3AgNO3 → Fe(NO3)3 + 3Ag + Q1

	 (2)	 Cu + 2AgNO3 → Cu(NO3)2 + 2Ag + Q2

	 (3)  Pb + 2AgNO3 → Pb(NO3)2 + 2 Ag + Q3

	 romel SemTxvevaSi gamoiyofa meti siTbo 
qimiuri reaqciis Sedegad? axseniT Tqveni pa-
suxi.

rac ufro dacilebulia metalebi erTmaneTis-
agan metalTa aqtiurobis mwkrivSi, miT ufro meti 
energia gamoiyofa. amitom yvelaze meti siTbo ga-
moiyofa pirvel SemTxvevaSi, Semdeg – mesameSi da bolos – meoreSi:

Q1>Q3>Q2

 

e-

pb pt Ag Zn Zn Cu

Zn2++SO4
 2–

Cu2++SO4
 2–

→2e−
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2.2.4galvanuri elementis gamoyeneba praqtikaSi

gaixseneT: 
1. razea damokidebuli galvanur elementSi aRZruli Zabva? rodisaa es Zabva 

meti an naklebi?

ras fiqrobT, ratom aris galvanuri elementiT miReEbuli eleqtroenergia ele-
trosadguridan miRebul energiaze Zviri?

 1    metalebis romeli wyvili iZleva yvelaze met Zabvas?
	 a) rkina – TuTia;	 b) splenZi – rkina;		  g) vercxli – magniumi.
	 ratom? TiToeul wyvilSi romeli metali gardaiqmneba uaryofiT eleqtro-

daDDd?

metalTa aqtiurobis mwkrivSi erTmaneTisagan yvelaze metad dacilebulia 
vercxli da magniumi, Semdeg – spilenZi da rkina, bolos – rkina da TuTia. amitom 
Zabvac am mimarTulebiT Semcirdeba.

			   (g)>(b)>(a)

2    SesaZlebelia Tu ara miviCnioT, rom suraTze gamosaxuli mowyobiloba gal-
vanuri elementia. daasabuTeT Tqveni varaudi.

cxadia, suraTze gamosaxuli mowyobiloba galvanuri elementia,  am SemTxveva-
Si galvanuri elementis anoduri da kaToduri nawili erTmaneTs ukavSirdeba ̀ mar-
ilis xidiT~, romelic iseTive rols asrulebs galvanur elementSi, rasac – fore-
biani tixari.

3    ratom ewodeba mSrali elementis erT-erT 
variants mJava maSin, rodesac mis dasamzade-
blad mJava, pirdapiri gagebiT, ar gamoiyeneba; 
an ratom aris is naklebadgamZle tute vari-
antTan SedarebiT?
warmoadgineT argumentirebuli pasuxi.
mSrali elementis erT-erT variantSi gamoi-

yeneba NH4Cl, romelic hidrolizdeba da aqvs 
mJava reaqcia. amitom ewodeba am elements mJava 
elementi. mJava reaqciis gamo am elementSi metalebisagan damzadebuli nawile-
bi korodirdeba da advilad gamodis mwyobridan. amitom aris is naklebad gamZle 
tute variantTan SedarebiT.

galvanur elementSi aRZruli Zabva damokidebulia galvanuri wyvilis 
(metalebis) mdebareobaze metalTa aqtiurobis mwkrivSi. rac ufro dacilebulia 
es metalebi erTmaneTisagan, miT ufro metia Zabva.

galvanuri elementis damzadeba moiTxovs aRWurvilobis da nivTierebebis Tval-
sazrisiT garkveul danaxarjebs, amave dros, gamomuSavdeba Zalian mcire raodeno-
bis eleqtroenergia. swored amitom aris galvanuri elementiT miRebuli eleqtro-
energia eleqtrosadguridan miRebul energiaze Zviri.
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 4    gaWeriT mSrali elementis garsacmi da daaTvaliereT Signidan. aRwereT misi 
agebuleba, ramdenad Seesabameba igi saxelmZRvaneloSi aRwerils?
SegiZliaT daadginoT mJava variantia Tu tute? rogor? gamoTqviT varaudi 
da cdiT SeamowmeT Tqven mier SerCeuli xerxis efeqturoba.

mSrali elementis agebuleba Seesabameba  saxelmZRvaneloSi aRwerils,  indika-
toris qaRaldiT SesaZlebelia davadginoT mJava variantia Tu tute.

 5    Tqveni azriT, ra saxis galvanuri elementi gamoiyeneba mobilur telefonSi? 
daasabuTeT Tqveni varaudi.
SeamowmeT Tqveni varaudis marTebuloba sxvadasxva sainformacio wyaros sa-
SualebiT.

cxadia, Tanamedrove  smartfonSi gamoiyeneba mSrali elementi.

saSinao davaleba

1    gaecaniT cxrils:

metalebis wyvili Zabva (volti)

1) . . . 
2) . . . 
3) . . .
4) . . . 

2.70
0.78
0.64
0.32

a) SeusabameT qveviT CamoTvlil metalTa  wyvilebi Zabvis mniSvnelobas:
tyvia-rkina; spilenZi-tyvia; spilenZi-magniumi; spilenZi-TuTia. pasuxi 

ganmarteT.
b) TiToeul wyvilSi romeli metali asrulebs uaryofiTi polusis rols?
axseniT ratom?

a) rac ufro metad dacilebulia metalebi metalTa aqtiurobis mwkrivSi 
erTmaneTisagan, miT ufro maRalia Zabvis mniSvneloba. amitom Sevsebul cx-
rils eqneba Semdegi saxe:

b) uaryofiTad daimuxteba ufro aqtiuri metali, radgan is ufro advilad 
gascems eleqtronebs (cxrilSi xazgasmulia).

metalebis wyvili Zabva (volti)

1) spilenZSi – magniumi 
2) spilenZSi – rkina
3) tyvia – TuTia
4) tyvia – rkina

2.70
0.78
0.64
0.32
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2    sxvadasxva sainformacio wyaros gamoyenebiT SeiswavleT  galvanuri elemen-
tis Seqmnis, misi gamoyenebisa da srulyofis sakiTxi.

a) rogor Seiqmna akumulatori;
b) ra saxis akumulatorebi gamoiyeneba avtomobilebSi da ra gansxvavebaa  maT 

Soris?
g) ra funqcia aqvs akumulators manqanaSi? 
d) razea damokidebuli akumulatoris  vargisianobis vada?
e) rodis aris saWiro akumulatoris damuxtva da rogor xdeba es?
v) ram SeiZleba gamoiwvios akumulatoris mwyobridan gamosvla?
z) SesaZlebelia Tu ara gaxangrZlivdes akumulatoris vargisianobis vada da 

rogor SeiZleba amis miRweva?
T) SeagrovT informacia: dReisaTvis, ra saxis  akumulatorebi Semodis saqarT-

velos bazarze gasayidad; riT gansxvavdeba isini erTmaneTisagan; romel maTgans 
ra upiratesoba aqvs. akumulatoris Sefasebisas gaiTvaliswineT misi fasic;

i) Tqveni azriT, kidev ra `Rirseba~ unda hqondes akumulators, rom misi gamoy-
eneba ufro mosaxerxebeli gaxdes.

pasuxi:
a) akumulatoris Seqmnis istoria dawvrilebiT ganxilulia miTiTebul wyaroSi.
b) akumulatori SeiZleba iyos mJaviT da mis gareSe.Tanamedrove avtomobileb-

Si gamoiyeneba akumulatorebi mJavas gareSe. akumulatorebi erTmaneTisagan 
gansxvavdeba simZLlavriT;

g)  akumulatori manqanaSi gamoiyeneba Zravis asamuUSaveblad. aseve Tanamedrove 
avtomobilebSi aris eleqtronuli mowyobilobebi, romelTac eleqtroenergias 
awvdis akumulatori, misi  funqciebi avtomobilis gaumjobesebasTan erTad Tan-
daTan  izrdeba; 

d) akumulatoris vargisianobis vada  damokidebulia mis xarisxze, tyviis fir-
fitebis sisqeze, rac ufro mZimea akumulatori, miT ufro vargisia is; 

e) rodesac avtomobilSi raime darCeba CarTuli, rodesac mJavas simkvirve 1.27 
–1.28-ze naklebia, saWiro xdeba akumulatoris damuxtva. akumulatoris damuxt-
va, misi denTan mierTebiT,Y xdeba specialuri damteni aparatiT. datenvisas ele-
qtrodebze mimdinareobs Sebrunebuli reaqciebi da batarea axldeba;

v) akumulators SeiZleba amoewuros samUuSao resursi, daZveldes, mas gaaCnNia 
garkveuli vada, am vadis amowurvis Semdeg ki is  mwyobridan gamodis.

z) Tu droulad SeamCnevT, rom akumulatori ganimuxta, SesaZlebelia misi aR-
dgena,  magaliTad, mJavas SecvliT;

T) moswavleebi SeiZleba gaesaubron akumulatorebis seqciis konsultants 
marketSi da Seagrovon informacia akumulatorebis saxeobebis Sesaxeb;

i) akumulatoris `Rirsebis~ Sesaxeb moswavleebi gamoTqvamen varaudebs, saku-
Tar survilebs.

idealuri batarea Cveni mosazrebiT aseTi unda iyo:
1. patara, mcire zomis, msubuqi, satareblad advili;
2. iafi da gamZle;
3. usafrTxo (ar azianebs momxmarebelsa da garemos);
4. mtkice, ar tydebodes dagdebisas.
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2.2.5metalTa Zabvis eleqtroqimiuri mwkrivi

gaixseneT: 

1) rogoria galvanuri elementis moqmedebis principi?

1) galvanuri elementi Sedgeba metalis firfitebisagan, romlebic CaSvebu-
lia  maTive Sesabamisi eleqtrolitis  xsnarSi. firfitebi SeerTebulia sadeniT. 
mowyobilobaSi  mimdinare Jangva-aRdgenis reaqciebis Sedegad wredSi aRiZvreba 
eleqtruli deni.

SeadgineT erTi romelime metalis nitratisa da hidroqsidis daSlis rea-
qciis toloba:

	 Mg(OH)2 → MgO + H2O; 	 2Cu(NO3)2 → 2CuO + 4NO2↑ +O2↑ 

 1    ratom arasodes gvxvdeba bunebaSi natriumi Tavisufali saxiT?

natriumi Zalian aqtiuri nivTierebaa, is iolad warmoqmnis naerTebs, amitom 
bunebaSi Tavisufali saxiT ar moipoveba.

 2    romeli nivTiereba daiSleba gaxurebiT ufro advilad, magniumis nitrati 
Tu vercxlis nitrati? pasuxi ganmarteT.

ufro iolad daiSleba vercxlis nitrati, radgan vercxli pasiuri metalia.
		  2AgNO3 → 2Ag + 2NO2 ↑+ O2↑

3    ratom aris magniumi ufro aqtiuri, vidre spilenZi?

magniumi ufro advilad gascems eleqtronebs, vidre spilenZi, amitom magniumi 
ufro winaa metalTa Zabvis eleqtroqimiur mwkrivSi, ris gamoc is ufro aqtiuria.

metalis saxelwodeba TariRi

alumini 1890wels

TuTia 1500 wels

rkina 1400 w. Zv. w. 

tyvia 2000 w. Zv. w. 

spilenZi 4000 w. Zv. w. 

cxrili. rodis daiwyo metalebis farTod gamoyeneba

4    gaecaniT cxrils:
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wiTeli xazis zemoT moTavse-
buli yvela metalis SemTx-
vevaSi maTi oqsidebis aRdgena 
naxSirbadiT SeuZlebelia

mwvane xazs zemoT mocemuli 
yvela metali aZevebs wyalbads 
mJavebidan

SeadareT es CamonaTvali metalTa Zabvis eleqtroqimiuri mwkrivs. ras amCnevT? 
daakavSireT metalis aqtiuroba mis gamoyenebasTan.

cxrilis CamonaTvali emTxveva metalebis ganlagebas metalTa Zabvis eleqtro-
qimiur mwkrivSi. rac ufro pasiuria metali, miT ufro adre aRmoaCines is da dai-
wyes misi gamoyeneba. metali bunebaSi advili mosapovebeli iyo da madnidan misi 
miRebac ar iyo Zneli.

5    gaecaniT sqemas:

kalium K			   aqtiuria
natriumi Na
kalciumi Ca
magniumi Mg
alumini Al

TuTia Zn
rkina Fe			   aqtiuroba izrdeba
tyvia Pb

spilenZi Cu
vercxli Ag
oqro Au			   ar aris aqtiuri

a) SeadgineT wiTeli xazis zemoT moTavsebuli erTi metalisa da mwvane xazis 
zemoT moTavsebuli erTi metalis mJavasTan urTierTqmedebis reaqciis toloba:

			   Zn + 2HCl → ZnCl2 + H2↑
			   Mg + H2SO4 → MgSO4 + H2↑
b) romeli metalis oqsidis aRdgenaa SesaZlebeli naxSirbadiT? moiyvaneT ma

galiTi da SeadgineT reaqciis toloba:
			   2FeO + C → 2Fe + CO2↑
g) ra SeiZleba iTqvas, Tu am sqemas SevadarebT metalTa Zabvis eleqtroqimiur 

mwkrivs?
am cxrilSi  metalebis ganlageba emTxveva metalebis ganlagebas metalTa Zabvis 

eleqtroqimiur mwkrivSi. ra mimarTulebiTac izrdeba metalTa  aqtivoba metalTa 
Zabvis eleqtroqimiur mwkrivSi, imave mimarTulebiT izrdeba aqtivoba sqemaSic. 
rac ufro aqtiuria  metali, miT ufro Znelia misi miReba qimiuri meTodebiT. saW-
iroa eleqtroqimiuri meTodi, magaliTad, eleqtrolizi.  
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2.2.6metalebis korozia

gaixseneT: 

1) ra aris Jangva-aRdgenis procesis arsi?
2) ra daskvnebi gamomdinareobs metalis Sesaxeb, metalTa Zabvis eleqtroqimi-

ur mwkrivSi misi mdebareobis Sesabamisad? 

1) Jangva-aRdgena eleqtronebis gacema-mierTebis procesia. gacemas ewodeba 
Jangva, mierTebas − aRdgena;

2) ufro iolad iJangeba is metalebi, romlebic metalTa  Zabvis eleqtroqimiur 
mwkrivSi ufro marcxnivaa. metali gamoaZevebs mis marjvniv mdgom metalebs 
marilTa xsnarebidan. Tu metali wyalbadamdea, is gamoaZevebs wyalbads mJa-
vaTa xsnarebidan. 

Tu maswavlebeli koroziaze moqmedi faqtorebis gamokvlevaze saxelmZRvane-
loSi mocemul cdas ver atarebs, SegviZLlia vurCioT Semdegi:

es cda dawvrilebiTaa ganxiluli saxelmZRvaneloSi da amitom Semoifarglos 

cdebis aRweriT, Sedegebis mimoxilviT.

1  romeli ori nivTiereba iwvevs Jangvas?

Jangvas iwvevs haeris Jangbadi da wyali (teni).

2  axseniT, ratom SeuZlia magniums foladis Jangvis prevencia, spilenZi ki – 

piriqiT mis Jangvas iwvevs?

amoiReT navTidan natriumi usafrTxoebis wesebis dacviT da daniT CamoWe-
riT patara naWeri. moaTavseT faifuris jamSi da datoveT haerze. ras am-
CnevT? axla daaTvaliereT spilenZis mavTuli, romelic mudmivad Sexeba-
Sia haerTan. SeadareT is sadenis spilenZis mavTuls, romelic garsacmiTaa 
daculi. amCnevT gansxvavebasa da garemo pirobebis gavlenas? gaaxureT 
spilenZis mavTuli spirtquris alze. ras amCnevT? gamoitaneT daskvna: ra 
pirobebSi iJangeba natriumi da ra pirobebSi –  spilenZi.

cda

navTidan amoRebuli natriumi daiwyebs Jangvas, miiReba TeTri feris nivTiere-
ba. spilenZis mavTulebis Sedarebisas gairkveva, rom sadenis mavTulisagan gansx-
vavebiT, mudmivad haerTan SexebaSi myof mavTuls, mwvane laqebi aqvs. spilenZis 
mavTuli gaxurebisas gaSavdeba, spilenZis oqsidis warmoqmnis gamo. maSasadame, na-
triumi iJangeba Cveulebriv pirobebSi, spilenZi ki – gaxurebisas.

Tu maswavlebbeli cdas ver atarebs, ekiTxeba moswavleebs: 
ratom inaxaven magaliTad, natriums navTSi? ra procesebi ganviTardeba, Tu 

mas navTidan amoviRebT da navTis fenas movacilebT?
rac Seexeba spilenZis mavTulebis Sedarebas, es martivi cdaa da maswavlebels 

misi Catareba ar gauWirdeba.
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4   rkinis nakeTobis moqromvisas, sinamdvileSi, qromiT faraven nikelis   fenas, 
romliTac rkinis zedapiria mopirkeTebuli, qromis fena icavs nikelis fenas 
daburvisagan da  warmoqmnis mtkice, mbzinav zedapirs. ras fiqrobT, uzrunve-
lyofs Tu ara nikeli rkinis kaTodur dacvas?

nikeli ver uzrunvelyofs rkinis kaTodur dacvas, radgan is rkinaze naklebaq-
tiuria da ufro Znelad iJangeba, vidre rkina.

5    axseniT, koroziis ra procesebis warmarTvaa SesaZlebeli im SemTxvevaSi, 
rodesac spilenZis mili SeerTebulia moTuTiebul rkinis  milTan da orive 
maTgani Caflulia miwaSi.

miwaSi Camoyalibdeba galvanuri elementi, yvelaze adre  korozirebas daiw-
yebs TuTia, rogorc am sam metals Soris yvelaze aqtiuri, Semdeg ki daiwyeba rki-
nis korozia, radgan is ufro aqtiuria, vidre spilenZi.
 

magniumi rkinaze aqtiuria, amitom jer magniumi iJangeba da mxolod misi amow-

urvis Semdeg daiwyebs rkina daJangvas. spilenZi – piriqiT – rkinaze pasiuria da 

amitom iJangeba jer rkina.

3  rogor warimarTeba koroziis procesi im SemTxvevaSi, Tu wyalgayvanilobis 
rkinis mils davamagrebT aluminis mavTulebiT?

metalebis Sexebis adgilas yalibdeba galvanuri elementi. metali, romelic 
advilad iJangeba,  asrulebs anodis rols, meore metali ki – kaTodis rols.

alumini, rogorc ufro aqtiuri metali, advilad daiJangeba, is asrulebs ano-
dis rols:

			   Al(my.) –3e−→ Al3+(wy. xs.)
 amrigad, aluminis mavTulis siaxloves mili daculi iqneba koroziisagan,  

radgan am procesSi rkina asrulebs kaTodis rols. Tumca isic gasaTvaliswinebe-
lia, rom aluminis mavTuli swrafad korodirdeba da sabolood is veRar SeZlebs 
milis damagrebas.
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saSinao davaleba

1    metalTa Zabvis eleqtroqimiuri mwkrivis safuZvelze daasaxeleT ori iseTi 
metali, romelic:

	 a) daicavs rkinas koroziisagan;
	 b) daaCqarebs rkinis korozias.

 a) rkinas koroziisagan daicavs, magaliTad, Mg, Zn;
b)  rkinis korozias daaCqarebs, magaliTad, Pb, Sn.

 2    metalTa wyvils Soris romeli maTgani iJangeba ufro adre? 
	 a) Fe – Zn; 	 b) Fe – Cu; 		  g) Fe – Sn.

a) ufro male daiJangeba ZnN, radgan is rkinaze aqtiuria;
b) ufro advilad daiJangeba Fe, radgan is spilenZze aqtiuria;
3) ufro adre daiJangeba Fe, radgan is kalaze aqtiuria.

 3    diasaxlisebs xSirad urCeven, ar gamoiyenon rkinis bade, an sxva uxeSi saSualeba 
metalisagan damzadebuli nakeTobebis gasaxexad.

  ra unda iyos amis mizezi?

zogierT metals koroziisagan icavs oqsidis fena, romelic mas ekvris, mag-
aliTad, alumins. metalis nakeTobebis uxeSi saSualebiT gaxexvisas oqsidis fena 
dairRveva da  metali daiJangeba.

 4    manqanis mili, saidanac gamonabolqvi airebi gamodis, droTa ganmavlobaSi 
`iwveba~ koroziis gamo. axseniT am movlenis arsi. 

gamonabolqvi airebi da maRali temperatura xels uwyobs korozias. amitom 
manqanis mili, saidanac gamonabolqvi airebi gamodis, advilad eqvemdebareba koro-
zias.
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SeamowmeT Tqveni codna 2.1.2.7
 1    mocemulia reaqciis ori toloba:

	 2Na + S → Na2S
	 S + O2 → SO2

a) SeadgineT eleqtronuli balansis sqema orive SemTxvevaSi;
b) romeli elementia pirveli reaqciaSi mJangavi? ratom?
g) romeli elementia meore reaqciaSi aRmdgeni? ratom?
d) ratom aris erTi da igive elementi erT SemTxvevaSi  aRmdgenia, meore 
SemTxvevaSi ki – mJangavi?

a) 2Na + S →Na2S				    S + O2 → SO2

Na0− e– →Na+	 1        2		  S0 − 4e–→ S+4		  4         1
S0+2e– → S−2	 2        1		  Q2+ 4e–→ 2O−2		 4         1
b) pirvel reaqciaSi mJangavia gogirdi, misi Jangvis ricxvi nulidan −2-mde 

mcirdeba;
g) meore reaqciaSi aRmdgenia gogirdi, misi Jangvis ricxvi nulidan +4-mde iz-

rdeba;
d) pirvel SemTxvevaSi gogirdi urTierTqmedebs metalTan, masTan SedarebiT 

gogirdi Zlieri damJangavia; 
meore SemTxvevaSi gogirdi urTerTqmedebs JangbadTan, romelic gogirdze 

Zlieri damJangavia, amitom am reaqciaSi gogirdi aRmdgenad gvevlineba. 
 
2    SeadgineT martiv nivTierebebs Soris mimdinare reaqciaTa tolobebi:

a) aluminsa da broms Soris;			   b) gogirdsa da TuTias Soris;
g) fosforsa da qlors Soris;		  d) gogirdsa da alumins Soris.
 TiToeul SemTxvevaSi SeadgineT eleqtronuli balansis sqema. ra roli aqvs 
am reaqciebSi metals? arametals?

        0              0                       +3   −
a) 2Al+ 3Br2   → 2AlBr3	
     
Al0− 3e– → Al+3        3	           2	 daiJanga – aRmdgenia; 
                                          6
 Br2

0+2e– →2Br−      2         3		 aRdga – mJangavia.  

         0       0                  +2 −2

b) Zn+ S   →  ZnS	
          
Zn0− 2e– → Zn+2    2        1		  daiJanga – aRmdgenia; 
                                       2
S0   + 2e– → S−2     2	         1		  aRdga – mJangavia.  

2 4
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       0              0                      +3  −
g) 2P+ 3Cl2   → 2PCl3	
    
P0 − 3e– →  P+3       3	         2		  daiJanga – aRmdgenia; 
                                       6
Cl20 + 2e– → 2Cl−    2         3		  aRdga – mJangavia.  

            0           0                      +3 −2

d) 2Al+ 3S   → 2Al2S3	
       
Al0− 3e– → Al+3     3       2		  daiJanga – aRmdgenia; 
                                      6
S0 +2e– → S−2        2        3		  aRdga – mJangavia.  

am reaqciebSi metalebi aRmdgenad gvevlineba, arametalebi ki − mJangavebad.

(g) reaqciaSi qlori ufro Zlieri mJangavia, vidre fosfori, amitom fosfori 

iJangeba da asrulebs aRmdgenis rols.

3    mocemulia metalTa kationebis sami jgufi:
	 I. I+, K+, Na+, Ca2+, Mg2+, Al3+;
	 II. Mn2+, Zn2+, Cr3+, Fe2+, Ni2+, Pb2+;
	 III. Cu2+, Hg2+, Ag+, Pt2+, Au3+.
eleqtrolizis procesSi, ra aRdgeba kaTodze:
• pirveli jgufis metalTa kationebi, Tu wylis molekulebi an orive erTad?
• meore jgufis metalTa kationebi, Tu wylis molekulebi an orive erTad?
• mesame jgufis metalTa kationebi, Tu wylis molekulebi an orive erTad?
samive SemTxvevaSi pasuxi daasabuTeT.

I jgufis metalTa kationebis nacvlad kaTodze aRdgeba wylis molekulebi, 
radgan rac ufro aqtiuria metali, miT ufro Znelia misi kationis aRdgena.

II jgufis metalTa kationebi aRdgebian kaTodze, Tumca maTTan erTad aRdgeba 
wylis molekulebic, radgan isini saSualo aqtivobis metalebia.

III jgufis metalebi moTavsebulia (metalTa aqtivobis mwkrivSi) wyalbadis 
Semdeg, isini pasiuri metalebia da maTi kationebis aRdgena  iolia, amitom ele-
qtrolizis procesSi kaTodze aRdgebian es metalebi.

4   1854-1856 wlebSi frangi qimikosi edmond fremi akvirdeboda, rogor gamoi-
yofa airadi fToris buStukebi gamlRvali fluoritis CaF2 eleqtrolizis 
dros. am procesSi iJangeboda fToris ionebi.
ras fiqrobT, SesaZlebelia fToris miReba qimiuri mJangavebis gamoyenebiT?
ras asabuTebs es magaliTi, Tu SevadarebT eleqtrolizisa da qimiuri mJan-
gavebis mJangav unars?

arametalebs Soris fTori yvelaze aqtiuri mJangavia, es magaliTi asabuTebs, 
rom eleqtruli deni imdenad Zlieri mJangavia, rom is Jangavs fToris ionsac.

fToris miReba Tavisufali saxiT Cveulebrivi qimiuri mJangavebiT SeuZlebe-

lia, radgan is TviTonaa yvelaze Zlieri mJangavi. 
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5    eleqtrolizis procesSi uJangbado mJavas anionebi aseTi TanmimdevrobiT 
iJangeba: S2−, I−, Br−, Cl− axseniTY amis mizezi..

rogorc cnobilia, eleqtrolizis procesSi anodze mimdinareobs Jangva, sxva 
halogenid-ionebTan SedarebiT, qloris  ionis radiusi mcirea, amitom mas uWirs 
eleqtronebis gacema.  Semdegia amave mizeziT bromis ioni da bolos iodis ioni, 
romlis radiusic qlorisa da bromis ionebis radiuss aRemateba.

sulfid-ionis radiusi ki halogenid-ionebTan SedarebiT metia. amitom is an-
odze advilad iJangeba.

6   1808 wels ingliselma qimikosma hamfri deivim martivi eleqtorolizeri 
daamzada. man  WurWelSi sxvadasxva  marili  moaTavsa, eleqtrodebi CauS-
va  da nalRobSi eleqtruli deni gaatara. man faqtobrivad eleqtrolizi 
ganaxorciela  da cdebis  Sedegad eleqtrodebze oTxi aqtiuri metalis 
(Na, K, Mg, Ca) gamoyofa moaxerxa.
a) SeadgineT h. deivis mier Seqmnili eleqtrolizeris sqema;
b) ivaraudeT, romeli marilebis nalRobis eleqtrolizs ganaxorcieleb-
da h. deivi. romel eleqtrodze gamoiyofoda metalebi? ra gamoiyofoda 
meore eleqtrodze?
g) miaRwevda Tu ara imave Sedegs mecnieri, nalRobebis nacvlad wyalx-
snarebi rom gamoeyenebina? SeadgineT CamoTvlili metalebidan erT-er-
Tis, magaliTad, kalciumis marilis wyalxsnaris eleqtrolizis sqema.

b) SesaZloa mecnierma cdisTvis am metalebis qloridebi aiRo. metalebis gam-
oyofa  moxdeboda kaTodze, xolo mJavuri naSTis – anionis anodze.

magaliTad, 	 MgCl2 → Mg2++ 2Cl−
	 K(+)Mg++2e– → Mg0

	 A(-)2Cl−2e– → Cl20

	 MgCl2 → Mg0 + Cl20

g) wyalxsnaris eleqtrolizis dros mecnieri sxva Sedegs miiRebda, radgan ka-
Todze aqtiuri metali ki ar gamoiyofoda, aramed aRdgeba wylis molekulebi. ami-
tom, magaliTad, kalciumis qloridis wyalxsnris eleqtrolizis sqema aseTia:

	 CaCl2 → Ca2++ 2Cl−
	 K(+)2H2O+2e – → H2

0 +2OH−

	 A(−)2Cl −− 2e– → Cl20

	 CaCl2 +2H2O  →  H2
0 +Cl20 + Ca(OH)2

7    warmoidgineT, rom gsurT eleqtrolizis gamoyenebiT rkinis kovzis 
movercxla, rogor moiqceviT?

SeadgineT eleqtrodebze mimdinare naxevarreaqciebis sqema.

amisaTvis eleqtrolizerSi unda CavasxaT vercxlis  nitratis AgNO3 wyalx-
snari. anodad gamoviyenoT vercxlis firfita, rkinis kovzi ki kaTodis rols 
Seasrulebs.

eleqtrolidebze mimdinare naxevarreaqciebis sqemaa:
	 K(−)Ag++ e– → Ag0

	 A(+)Ag0− e– → Ag+
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8   A-dan V-mde nivTierebebi gaxsnes wyalSi da moaTavses eleqtrolizer-
Sieleqtrolizeri SeaerTes denis wyarosTan.. A – simbolo aRniSnavs am-
perimetrs, romelic CarTulia wredSi, raTa gazomos eleqtruli deni. 
Sedegebi warmodgenilia cxrilis saxiT:

nivTiereba denis Zala (amperi) kaTodi (–) anodi (+)

A 0.8 spilenZi qlori

B 1.0 wyalbadi qlori

G 0.0 – –

D 0.8 spilenZi Jangbadi

E 1.2 wyalbadi Jangbadi 

V 0.7 vercxli Jangbadi

a) romel xsnarSi aRiZvreba eleqtruli deni  yvelaze ukeT?
b) romeli xsnaria eleqtroliti?
g) romeli xsnari iqneboda:
1) vercxlis nitrati;
2) spilenZ(II)-is sulfati;
3) spilenZ(II)-is qloridi;
4) natriumis hidroqsidi;
5) Saqari;
6) kaliumis qloridi.
axseniT ratom?

a) denis aRZvraze yvelaze ukeT moqmedebs E 
xsnari, radgan denis Zala yvelaze metia;

b) eleqtrolitia yvela xsnari, garda GG xsnari-
sa;

g) A xsnari - spilenZ(II)-is qloridi (3)
B xsnari – kaliumis qloridi (6);
G xsnari – Saqari (5);
D xsnari – spilenZ-(II) is sulfati (2); 
E xsnari – natriumis hidroqsidi (4);
V xsnari – vercxlis nitrati (1).
g) radgan spilenZi pasiuri metalia, qlo-

ris anioni ki uJangbado mJavuri naSTi, kaliumis 
nacvlad aRdgeba wylis molekulebi, Tumca dai-
Jangeba uJangbado mJavas anioni qloris ionis 
saxiT. Saqari araeleqtrolitia, spilenZi pasiuri 

metalia, amitom is aRdgeba kaTodze, anodze ki iJangeba wylis molekulebi da ga-
moiyofa UJangbadi. natriumis hidroqsidis eleqtrolizis dros aRdgeba da iJaKnge-
ba wylis molekulebi. amitom gamoiyofa wyalbadi da Jangbadi. vercxli pasiuri 
metalia, amitom is aRdgeba kaTodze, anodze ki daiJangeba wylis molekulebi da 
Jangbadi gamoiyofa.

e-

pb pt Ag Zn Zn Cu

anodi +
–kaTodi

–+

eleqtrodebi

marilis 
nalRobi

a)
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9    moswavleebma maswavleblis daxmarebiT aseTi cda Caatares:
aiRes  filtris qaRldis eqvsi zoli,  TiToeuli maTgani gaJRinTes eqvsi sxva-

dasxva metalis  marilis xsnariT. es zolebi erTmaneTis paralelurad moaTavses 
minis firfitaze. TiToeul zolze moaTavses im metalis firfita, romlis xsnar-
iTac gaJRenTilia es zoli. aiRes kidev erTi, iseTi sigrZis filtris qaRaldis 
zoli, rom paralelurad ganlagebul eqvsive zols gaswvdes. es zolic gaJRinTes 
romelime marilis xsnariT da moaTavses filtris qaRaldebis zolebze. yovel 
metalur wyvils miuaxloves voltmetris sadenebi da daakvirdnen voltmetris 
Cvenebas.

a) risi formireba xdeba cdis procesSi?
b) ra mowyobilobiTaa SesaZlebeli qimiuri energiis eleqtronul energiad 
gardaqmna?
g) ra aris cdis mizani?
d) ra SemTxvevaSi aRricxavs voltmetri ufro did Zabvas? ratom?
e) ra SemTxvevaSi aRricxavs voltmetri ufro 

nakleb Zabvas? ratom?
v) ra kavSiria voltmetris Cvenebasa da metalebis  
mdebareobas OSoris metalTa Zabvis eleqtroqimi-
ur mwkrivSi?

a) cdis procesSi formirdeba galvanuri ele-
menti, radgan yoveli metali SexebaSia Tavisi mari-
lis xsnarTan da aseve marilis  xsnariT GgaJRenTili 
grZeli filtris qaRaldiT Sekrulia wredi;

b) qimiuri energia eleqtrul energiad gardqai-
qmneba galvanur elementSi;

g) cdis mizania daadginos, Tu ra gavlena aqvs 
metalebis  mdebareobas metalTa Zabvis eleqtroqimiur mwkrivSi mowyobilobaSi 
aRZrul ZabvasTan;

d) voltmetri miT ufro met Zabvas aCvenebs, rac ufro dacilebulia metalebi 
erTmaneTisagan metalTa Zabvis eleqtroqimiur mwkvrivSi;

e) voltmetri miT ufro nakleb Zabvas aCvenebs, rac ufro axlosaa metalebi 
erTmaneTTan metalTa Zabvis eleqtroqimiur mwkrivSi;

v) voltmetris Cveneba damokidebulia metalebis mdebareobaze metalTa Zabvis 
eleqtroqimiur mwkrivSi.

10  azidebi azotis naerTebia. mag-
aliTad, natriumis azidi NaN3 . zo-
gierTi  metalis azidi gamoiyeneba 
avtomobilis usafrTxoebis baliS-
Si. avtoavariis dros azidi iSleba 
Tavisufal azotad da metalad, 
azoti avsebs usafrTxoebis baliSs 
da ibereba. 
metalis azidisagan SesaZlebelia 
wyalbadis azidis  HN3 miReba, romelsac azotwyalbamJavasac uwodeben. misi 
luisis formulaa  N = N = N

H

sur. 4.18 Zabvis gazomva
1-TuTia	 4-tyvia
2-rkina		  5-spilenZi
3-nikeli	 6-vercxli
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a) daadgineT elementTa Jangvis ricxvebi wyalbadis azidSi. axseniT pasuxi;
b) wyalbadis azidi afeTqebiT iSleba martiv nivTierebebad. SeadgineT am rea-
qciis toloba;
g) SeadgineT wyalbadis azidis daSlis reaqciis eleqtronuli balansi da 
gaaTanabreT reaqciis toloba.
a) N–  = N0  = N0

H+

b) HN3 → N2↑ +H2↑
g) 2N−1− 2e– → N2

0`    	 2                  	 1   
     2H+1+ 2e– →  H2		   2	 1
2HN3 → 3N2↑+H2↑

naerTSi azotis atomebi erTmaneTTanaa dakavSirebuli. eleqtronuli sim-
kvrive ganawilebulia Tanabrad, amitom Jangvis ricxvia nuli, garda im azotisa, 

romelic wyalbadTanaa dakavSirebuli.

11    daakvirdiT galvanuri elementis metalTa wyvilebs. SeusabameT maT volt-
metris Semdegi Cvenebebi: 0.0 V; 0,8 V; 1.7 V; 3.2 V. axseniT pasuxi. 

sadac galvanuri wyvili erTi da imave metalis firfitaa, iq Zabva iqneba nulis 
toli. sxva SemTxvevebSi, rac ufro daSorebulia metalebi erTmaneTisagan metal-
Ta Zabvis eleqtroqimiur mwkrivSi, miT meti iqneba Zabva. amitom Sesabamisoba iqneba 
aseTi: 

		  0.0V − (a) Cu-Cu da (d). Mg-Mg
		  0.8V − (e) Fe-Mg
		  1.7V − (c) Cu-Mg 
		  3.2V− (b) Ag-Mg

V V V V

Cu-Cu Ag-Mg

sur.  galvanuri elementis metalTa wyvilebi

Cu-Mg Mg-Mg Fe-Mg

a) b) g) d) e)

2
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12    aRwereT sityvierad procesi, romelic suraT
zea gamosaxuli. 

SeamowmeT, sworad aris miTiTebuli Tu ara:
a) eleqtronebis moZraobis mimarTuleba;
b) ionebis moZraobis mimarTuleba;
g) rogor unda moviqceT, Tu gvinda, rom doqi 

oqros feniT daifaros?

suraTze gamosaxulia eleqtrolizis procesi.
a) dadebiTi da uaryofiTi polusi sworadaaa 

miTiTebuli, sxvanairad doqi vercxlis feniT ver 
daifareba;

b) ionebis moZraobis mimarTulebac sworadaa 
naCvenebi, Tavisufali vercxli doqze gamoiyofa;

g) Tu doqis dafarva oqros feniT gvsurs, vercxlis 
firfitis nacvlad oqros firfita unda CavuUSvaT.

13   SekiTxva Seexeba liTiumis qloridis wyalxsnaris eleqtrolizs.
a) dawereT xsnarSi arsebuli yvela ionis formula da saxelwodeba;
b) ra miiReba kaTodTan?
g) ra miiReba anodTan?
d) dawereT TiToeul eleqtrodTan mimdinare naxevarreaqciis toloba;
e) dasaxeleT kidev ori eleqtroliti, romelic eleqtrodebze gamoyofs 

imave produqtebs.
a) LiCl → Li++Cl−
xsnarSi aris liTiumis da qloris ionebi, liTiumis kationebi da qloris an-
ionebi;
b) kaTodTan miiReba wyalbadi;
g) anodTan miiReba qlori;
d) LiCl(wy) → Li++Cl−

		   K(−): 2H2O +2e– → H2 + 2OH− 
		  A(+): 2Cl−− 2e–→ Cl2↑

		  2LiCl + 2H2O → H2 +Cl2 +2LiOH
e) eleqtrodebze imave produqtebs gamoyofs, magaliTad, NaCl; CaCl2.radgan es 
marilebi Seicavs aqtiur metalebsa da uJangbado mJavur naSTebs.

14    spilenZis firfita da magniumis lenti gawmindes zumfaris qaRaldiT da 
Semdeg ise SeaerTes, rogorc 147.1 suraTzea naCvenebi. naTura ainTo.

a) ratom gawmindes metalebi zumfaris qaRaldiT?
b) daasaxeleT, romeli eleqtrolitebis gamoyenebaa mizanSewonili?
b) axseniT, ratom ainTo naTura?
d) am ori metalidan romeli ufro aqtiuria?
e) romeli metalia eleqtronebis mimwodebeli wredSi?
v) mowyobilobaSi energia erTi formidan meoreSi gadadis. axseniT es faqti.
z) ra tipis mowyobilobaa es?

Ag++NO–
3

Ag+

e– e–

Ag

sur. metalis sagnis dafarva 

meore metalis feniT
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T) daasaxeleT ori safuZvliani mizezi, Tu ratom ar gamodgeba es mowyobiloba, 
batareis saxiT, komerciuli miznebisaTvis.

a) metalebi gawmindes oqsidis fenis mosacileblad, radgan mowyobilobaSi 
procesebi xorcieldeba metalebis monawileobiT.

b) aq mizanSewonilia, magaliTad, spilenZ(II)is sulfatisa da magniumis sulfatis 
gamoyeneba. metalebis firfitebi CaSvebuli unda iyos Tavisive marilis xsnarebSi.

g) magniumi CaerTveba daJangvis procesSi: Mg(my)→ Mg2+(wy.xs)+2e–.
spilenZi CaerTveba aRdgenis reaqciaSi: Cu2+(wy.xs.)+2e–→ Cu(my.).
eleqtronebi magniumis firfitidan gadaadgildeba spilenZis firfitisaken da 

galvanur wredSi warmoiqmneba eleqtruli deni, ris gamoc naTura inTeba.
d) am ori metalidan ufro aqtiuria magniumi, is ufro advilad gascems ele-

qtronebs.
e) wredSi eleqtronebis wyaroa magniumi.
v) mowyobilobaSi qimiuri energia (romelic gamoiyofa eleqtrodebze mimdin-

are Jangva-aRdgenis reaqciis Sedegad) eleqtrul energiad gardaiqmneba.
z) es mowyobiloba aris galvanuri elementi.

		  Mg|MgSO4|Cu|CuSO4.
T) am mowyobilobaSi aRZruli Zabva mcirea, amave dros is ar aris portatuli, 

ris gamoc komerciuli miznebisTvis ar gamodgeba.

15   SexedeT 147.2 suraTze gamosaxul sam mowyobilobas:
a) ris safuZvelze SegiZliaT TqvaT, rom sami ucnobi metali ufro aqtiuria, 

vidre spilenZi?
b) daalageT metalebi aqtiurobis mixedviT, daiwyeT yvelaze aqtiuridan. pa-

suxi ganmarteT; 
g) met Zabvas miviRebdiT  Tu naklebs, Tu elements SevqmnidiT:
	 1) A-sa da B-sgan;		  2) A-sa da C-sgan.
d) TiToeul mowyobilobaSi, romeli metalia uaryofiTi polusi?

sur. 147.1 mowyobilobis sqema

spilenZis 
firfita

magniumis 
lenti

eleqtroli-
ti

spilenZis 
firfita

A
metali

2.6 V

eleqtro-
liti

– +

spilenZis 
firfita

B
metali

0.6 V

eleqtro-
liti

– +

spilenZis 
firfita

C
metali

0.8 V

eleqtro-
liti

– +

sur. 147.2. mowyobilobebis sqemebi
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 a) samive mowyobilobaSi spilenZi aris dadebiTi polusi, e. i. meore metali 
ufro aqtiuria, radgan is unda iyos uaryofiTi polusi;

b) yvelaze aqtiuria A-metali, radgan am mowyobilobaSi Zabva yvelaze metia, 
Semdeg − C-metali da bolos − B-metali;

		  A>C>B.
g) orive SemTxvevaSi nakleb Zabvas miviRebT, radgan A, B, C metalebi erTmaneT-

Tan ufro axlosaa metalTa Zabvis eleqtroqimiur mwkrivSi, vidre es metalebi da 
spilenZi;

d) uaryofiTi polusi TiToeul mowyobilobaSi aris A-metali, B-metali da 
C-metali. radgan es metalebi ufro aqtiuria, vidre spilenZi.

16  daasaxeleT mizezi, Tu ratom ar gamoiyeneba: a) metaluri natriumi galvanur 
elementSi; b) oqro – fanris batariebSi. g) ratom gamoiyeneba ganzavebuli mJava 
manqanis batareaSi, Tumca − ara fanris batariebSi; d) fanris batariebs xSirad ax-
lavs warwera: ar Seicavs vercxliswyals. ratom? 

a)	 natriumi rbili metalia. Zalian advilad iJangeba haerze, amitom misi gamoy-
eneba galvanur elementebSi SeuZlebelia; 

b) oqro Zalian Zvirfasi metalia, misi gamoyeneba fanris batareebSi Zalian 
gaaZvirebda mas.

g) manqanis batareis mowyobiloba iZleva gogirdmJavas gamoyenebis Sesa-
Zleblobas. misi moxmarebis stili uZlebs gogirdmJavas arsebobas, jibis fanari 
portaturia, e.i., SeiZleba misi erTi adgilidan  meoreze gadatana da moxmareba. 
gogirdmJava ki qimiurad Zalian aqtiuri, agresiuli nivTierebaa. amitom misi gam-
oyeneba jibis fanarSi warmoudgenelia.

d) vercxliswyali momwamlavi nivTiereba, misi orTqli LZalian mavnea. vercx-
liswylis Semcveli sagnebi abinZurebs garemos, warwerac Sesabamisia.

17        gaecaniT cxrilis monacemebs da SeavseT is im nivTierebaTa formulebiT, 

romelTa wyalxsnarebic, savaraudod, gamoiyenes eleqtrolizisaTvis. pasuxi 

ganmarteT TiToeul SemTxvevaSi. arsebobs erTmniSvnelovani pasuxebi?
 

nivTiereba, romlis wyalxsnaris ele-

qtrolizic ganxorcielda

kaTodze mimdinare naxe-

varreaqcia da gamoyofi-

li nivTiereba

anodze mimdinare naxe-

varreaqcia da gamoyo-

fili nivTiereba

kaliumis 

bromidi 

KBr(wy. xs)

wyalbadi

2H2O+2e–→ H2 +2OH–

bromi

2Br– –2e– → Br2

natriumis

iodidi 

NaI(wy.xs) 

wyalbadi

2H2O+2e–→ H2 +2OH–

iodi

2I– – 2e– → I2

magniumi 

sulfati 

MgSO4 (wy.xs)

wyalbadi

2H2O+2e–→ H2 +2OH–

Jangbadi

2H2O–4e–→ O2 +4H+
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tyvia(II)-is nitrati

Pb(NO3)2 (wy.xs)

tyvia

2Pb2++4e– →2Pb

Jangbadi

2H2O–4e–→ O2 +4H+

spilenZ(II)-is qloridi

CuCl2(wy.xs)

spilenZi

Cu2++2e–  → 2Cu

qlori

2Cl–  –2e– → Cl2
vercxlis nitrati

AgNO3(wy.xs)

vercxli

4Ag++4e– →4Ag

Jangbadi

2H2O–4e–→ O2 +4H+ 

pirvel SemTxvevaSi anodze gamoiyo wyalbadi, e. i. marili Seicavs aqtiur metals, 
kaTodze daiJanga UuJangbado mJavas anioni, e. i. es iyo bromidi;

meore SemTxvevaSic analogiuri situaciaa, mesame SemTxvevaSi anodsa da kaTodze 
gamoiyo, Sesabamisad, wyalbadi da Jangbadi, e. i. marili Seicavda aqtiur metals da 
Jangbadiani mJavas anions;

meoTxe SemTxvevaSi tyviis marilia, Seicavs Jangbadiani mJavas anions, radgan an-
odze daiJanga wylis molekulebi;

mexuTe SemTxvevaSi kaTodsa da anodze gamoiyo, Sesabamisad, spilenZi da qlori, 
e. i. es spilenZis qloridia, romelic Sedgeba pasiuri metalisa da uJangbado mJavas 
naSTisagan;

meeqvse SemTxvevaSi gvaqvs vercxlis marili, romelic Seicavs Jangbadiani mJavas 
anions.

erTmniSvnelovani pasuxebi ar arsebobs, radgan magaliTad, vercxlis nitratis 
SemTxvevaSi SeiZleba iyos vercxlis sulfati, magniumis sulfatis nacvlad magniumis 
nitrati, an kalciumis nitrati da a.S.



255

III Tema
araorganuli naerTebis mniSvnelovani 

warmomadgenlebi
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kompleqsuri davaleba

warmoidgineT, rom Tqvens erT-erT megobars daudginda farisebri jirkvlis 
iseTi daavadeba, rogoricaa Ciyvi. man mkveTrad moimata wonaSi, uCivis mexsierebis 
problemebs, yuradRebis deficits, daRlilobas, sisustes da a.S.

eqimebma mas urCies dRe-RameSi saSualod 150-200 mikrogrami iodis Sem-cveli 
medikamentis miReba. ra mniSvneloba aqvs iods organizmis normalu-ri funqcioni-
rebisTvis?

periodulobis cxrilis romeli jgufis warmomadgenelia iodi? ra fi-zikuri 
da qimiuri TvisebebiT xasiaTdeba igi? ratom aris mniSvnelovani misi Seswavla?

Tqveni davalebaa SeqmnaT sainformacio bukleti, romelic asaxavs VII A jgufis 
elementis – iodis mniSvnelovan naerTTa Tvisebebs, miRebis xer-xebs, gamoyenebasa 
da mniSvnelobas adamianis janmrTelobisaTvis.

naSromSi/naSromis prezentaciisas xazgasmiT warmoaCineT:

•	 VII A  jgufis  elementebis  mier warmoqmnili  oqsidebis, marilebisa    da  
mJavebis  miRebis reaqciebi  reagentebisa da produqtebis CvenebiT; aseve maTi kla-
sificireba steqiometriis mixedviT; (nivT.1, 3,  4; fiz. da qim. movl. 1, 2)

•	 araorganul naerTTa romel klass miekuTvneba Tqven mier warmodgenil 
qimiur reaqciebSi monawile nivTierebebi, am nivTierebebSi arsebuli romeli qimi-
uri bmebi ganapirobebs maT Tvisebebs? (nivT.1, 3; fiz. da qim. movl. 1, 2; qim.bma 1,2;)

•	 ra gamoyeneba   da mniSvneloba aqvs   VII A  jgufis   elementebis   naerTebs  
qimiur mrewvelobasa da   yofa-cxovrebaSi?  (nivT.1, 3;  fiz. da qim. movl. 1, 2)
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3.1.1periodulobis cxrilis VII A (me-17) jgufis 
elementebi - halogenebi da maTi naerTebi

gaixseneT: 

1.	ra aqvs saerTo da gansxvavebuli VIIA (me-17) jgufis elementebs eleqtronuli 
agebulebis TvalsazrisiT, Jangvis ricxvis TvalsazrisiT?

ras ganaPpirobebs es msgavseba-gansxvaveba?

cxrilis pirveli ori grafa gadaixazeT rveulSi da daasruleT. SeadgineT 
mcire moTxroba periodulobis cxrilSi halogenebis mdebareobis, atomTa 
eleqtronuli konfiguraciis, Tvisebebisa da bunebaSi gavrcelebis Sesaxeb.
s-, p- Tu d- elementebs miekuTvneba halogenebi? axseniT Tqveni pasuxi.

VII A  (me-17) jgufis elementebs gare energetikul doneze aqvs Svidi eleqtroni.
amitom maTi umaRlesi Jangvis ricxvia +7 (fToris garda).  isini gansxvavdebian en-
ergetikuli doneebis raodenobiT.  msgavsi eleqtronuli agebuleba ganapirobebs 
maT msgavs Tvisebebs.  

mdebareoba pe
riodulobis 

cxrilSi 
VAIAA(me-17)

gare Sris 
eleqtronuli 

formula

T v i s e b e b i gavrceleba bune-
baSi (procentu-
lad masis mixed-

viT)
perio-

di

elemen-

ti

atomuri 
radiusi

eleqtrou
aryofiTo

ba

mJangavi 
unari

2
9
F 2s22p5 F – 4.0 fTori-

dan

iodamde

mcird-
eba

0.07
3

17
Cl 3s23p5 Cl – 3.0 0.2

4
35

Br 4s24p5 Br – 2.8 0.003
5

53
I 5s25p5 I – 2.5 0.0004

At – 2.2

halogenebi p-elementebia, radgan maT atomebSi xdeba p-qvedonis Sevseba bolo ele-

qtroniT. 

ufro mtkice qimiuri bmaa fToris molekulaSi. rac ufro metia bmis energia, miT 
ufro naklebia bmis sigrZe. aucilebelia aRiniSnos, rom qloris molekulaSi ufro 
mtkice kovalenturi bmaa, vidre fToris molekulaSi, radgan bmis warmoqmnas qloris 
molekulaSi garkveuli Taviseburebebi  axlavs, zogadi principi – rac ufro metia bmis 
sigrZe, miT ufro naklebia bmis energia, mxolod qloris, bromis da iodis SemTxvevaSi 
moqmedebs.

iz
r

d
eb

a

molekulis 
Sedgeniloba

qimiuri bma da molekulis 
agebuleba 

Tvisebebi 
bmis sigrZe (nm).

F2 0.141

Cl2 an 0.199

Br2 E – Eσ 0.228

I2 bma arapolarul kovalen-
turia. molekula – arapo-

laruli

0.267

2

romeli halogenis, fToris Tu iodis molekulaSia ufro mtkice qimiuri bma? 
maTgan romlis bmis energia iqneba ufro meti? daasabuTeT Tqveni varaudi.
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periodulobis cxrilSi mdebareobis mixedviT daadgineT qloris umaRlesi 
da udablesi Jangvis ricxvi. SeadgineT qloris wyalbadnaerTis formula.

reaqciaTa tolobebis mixedviT imsjeleT, rasTan urTierTqmedebs qlorwy-
albadmJava. ivaraudeT, ra qimiuri Tvisebebi aqvs bromwyalbadmJavas. Sead-
gineT misi qimiuri Tvisebebis amsaxveli qimiuri reaqciis toloba.

suraTis mixedviT imsjeleT, rogor miiReba qlorwyalbadmJava laborato-
riaSi.

Qqlori mdebareobs me-7 A jgufsa da mesame periodSi. mas gare Sreze aqvs Svidi 
eleqtroni. amitom misi udablesi daJangvis xarisxi iqneba −1, umaRlesi ki – +7.

HCl, Cl2O7

qlorwyalbadi miiReba natriumis qloridze gogirdmJavas moqmedebiT. qlor-
wyalbadiT savse sinjaras Caapirqvaveben wylian kristalizatorSi. Sedegad miiRe-
ba qlorwyalbadmJava. 

qlorwyalbadmJavas mJavebisaTvis damaxasiaTebeli qimiuri Tvisebebi aqvs. 
is urTierTqmedebs metalebTan, metalTa  oqsidebTan, fuZeebTan da tuteebTan, 
marilebTan. bromwyalbadmJavasac qlorwyalbadmJavas analogiuri Tvisebebi unda 
hqondes:			   Zn + 2HBr → ZnBr2 +H2↑

	 	 	 	 CuO +2HBr → CuBr2 +H2O
				    NaOH +HBr → NaBr +H2O

cal-calke sinjaraSi CaasxiT 2-3 ml qlorwyalbadmJavas, natriumis 
qloridisa da kalciumis qloridis xsnarebi. TiToeul xsnars daamateT 
vercxlis nitratis xsnari. gadaixazeT rveulSi da SeavseT cxrili:

reagentebi
reaqciis molekuluri da ionuri 

toloba

reaqciis 
garegnuli 

niSani
daskvna

HCl da AgNO3

NaCl da AgNO3

CaCl2 da AgNO3

HCl+AgNO3 → HNO3 +AgCl↓
NaCl+AgNO3 → NaNO3 +AgCl↓ 
CaCl2+2AgNO3 → Ca(NO3)2+2AgCl↓
Sekvecili ionuri tolobaa:
Ag++Cl– →  AgCl

TeTri 
xaWosebri 

naleqi

vercxlis 
nitratiT 
SesaZlebelia 
qloridebis 
aRmoCena-war-
moiqmneba Te-
Tri xaWosebri 
naleqi

cda

Tu maswavlebeli cdas ver atarebs, miuTiTebs saxelmZRvaneloSiU Sesabamis su-

raTze. ganmartavs, rom naleqi vercxlis qloridis SemTxvevaSi TeTria, vercxlis 

bromidis SemTxvevaSi moyviTaloa, xolo vercxlis iodidis SemTxvevaSi  – yviTeli.
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4    suraTze asaxuli romeli xerxi 
gamodgeba qlorwyalbadis misaRebad 
da Sesagroveblad?

daasabuTeT Tqveni mosazreba.

HCl-is fardobiTi simkvrive haeris 

mimarT Dh(HCl)= 36.5
29

=1.26, is haerze 

mZimea 1.26-jer 

da amitom mis Sesagroveblad 

gamodgeba (a) xelsawyo; HCl wyalSi 

ixsneba, amitom  (b) ar gamodgeba.

5    ivaraudeT, ra niSnebi axasiaTebs qimiur reaqcias, romelic mimdinareobs 
(an ar mimdinareobs) qvemoT mocemuli sqemis mixedviT. daasabuTeT Tqveni 
varaudi. gaiTvaliswineT, rogor icvleba halogenebis mJangavi unari da 
qimiuri aqtiuroba. ivaraudeT, romeli halogeni SeZlebs sxva halogenis 
gamoZevebas misi marilis xsnaridan.

a) HCl+AgNO3  →	 b) BaCl2+AgNO3 →
	 KI+Br2	 →		  KCl+Br2 →
	 KBr+Cl2 →		  KI+CI2 →

g) KI+AgNO3 →	 d) NaCl+AgNO3 →
	 KI+Cl2 →		  NaI+Br2 →
	 KCI+I2 →		  NaCl+I2 →
HCl+AgNO3 →  HNO3 + AgCl↓

 sur. airebis Segrovebis xerxebi 

a) wyalbadisa da qlorisagan;
b) wyalbadisa da bromisagan;
g) wyalbadisa da iodisagan.

a) qlorwyalbadmJava HCl;
b) bromwyalbadmJava HBr;
g) iodwyalbadmJava HI.

3   SeadgineT werili, romelSic sawarmos mesveurebs dausabuTebT, Tu rogor 
unda gauferuldes SeRebili qsovili. aRniSneT, ra Teoriul safuZvlebs 
eyrdnoba Tqveni winadadebebi.

SeRebili qsovili gauferulda qloriani wyliT. qlori wyalTan 
urTierTqmedebisas  gamoyofs atomur Jangbads, romelic saRebavs auferulebs:

				    Cl2+H2O → 2HCl + O

1  ivaraudeT, ratom aris bromi naklebad aqtiuri, vidre qlori?

bromis atomuri radiusi aRemateba qloris atomur radiuss. am mizeziT broms, 
qlorTan SedarebiT, uWirs eleqtronis mierTeba da eleqtronuli oqtetis Camoy-
alibeba, amitom is qlorze naklebad aqtiuria.

   daasaxeleT mJavebi, romlebic warmoiqmneba:

(a) (b)
(g)
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TeTri xaWosebri naleqi

a) HCl + AgNO3 → AgCl ↓ + HNO3
TeTri xaWosebri naleqi 
2KI+Cl2 →  2KCl+I2 ↓monacrisfro-iisferi naleqi
2KBr+Cl2 →  2KCl+ Br2 (wiTeli siTxe)
b) BaCl2 +AgNO3 → Ba(NO3)2+2AgCl ↓
TeTri xaWosebri naleqi
KCl+Br2 ar wava
2KI + Cl2 →2KCl+I2
g) KI + AgNO3 → KNO3+AgI↓ yviTeli naleqi
2KI+Cl2→ 2KCl +I2↓ monacrisfro-iisferi naleqi
KCl+I2 → es reaqcia ar midis
d) NaCl+AgNO3 → NaNO3+AgCl ↓
TeTri xaWosebri naleqi
Nal+Br2 → ar wava
NaCl+I2→  ar wava

6  gadaixazeT rveulSi cxrili da SeavseT:

marilis saxelwodeba K Ca Al
fToridi
qloridi
bromidi
iodidi

 
marilis saxelwodeba K Ca Al

fToridi

qloridi

bromidi

iodidi

KF
KCl
KBr
KJ

CaF2
CaCl2
CaBr2
CaI2

AlF3
AlCl3
AlBr3
AlI3

7  romeli halogenia yvelaze kargi aRmdgeni? daasabuTeTY Tqveni mosazreba.

vinaidan jgufSi zemodan qvemoT halogenebis mJangavi unari mcirdeba, e. i. 
Zlierdeba aRmdgeni unari, amitom yvelaze kargi aRmdgeni iqneba iodi.

8   aRniSneT, ra pirobebSi gadainacvlebs qimiuri wonasworoba HI-is warmoqmnis 
mimarTulebiT. daasabuTeT Tqveni varaudi.	 H2+I2  2HI– Q.

vinaidan reaqcia endoTermulia, temperaturis gazrdisas wonasworoba HI-is 
warmoqmnis mxares gadainacvlebs. wnevis cvlileba am SemTxvevaSi wonasworobis 
gadanacvlebaze gavlenas ar moaxdens, radgan sawyisi nivTierebebis molebis 

ricxvi udris saboloo nivTierebebis molebis ricxvs.
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QLqlori metalebTan reaqciaSi Sedis gacxelebis pirobebSi. suraTze Cans, rom 
mimdinareobs wvis procesebi:

		  	 Fe + Cl2 → FeCl2
			   Cu +Br2 → CuBr2

 3    gadaixazeT da Tabaxis furcelze SeavseT sqema

fizikuri 

Tvisebebi

qimiuri 

TvisebebiHCl

gamo
yeneba

miR
eba

+ metali

+ fuZe oqsidi

+ fuZe 

+ marili

sur. spilenZis urTierTqmedeba bromTan (a), rkinis urTierTqmedeba qlorTan (b)

(a) (b)

		  Cl2 + H2O → 2HCl + O 		 O + O →  O2

HCl-is niadagSi gaJonavs, O2 ki sawamlavi ar aris. garda amisa Cl2 wyalSi gaxsnis 
gamo `daniSnulebis adgilamdec~ ver miaRwevda, atmosferoSi ver gavrceldeboda.

2    gaaanalizeT suraTze asaxuli qimiuri reaqciebi da ivaraudeT, ra pirobebia 
saWiro halogenebis metalebTan urTierTqmedebisaTvis? ras eyrdnoba Tqveni 
varaudi? SeadgineT reaqciaTa tolobebi.

saSinao davaleba

 1    qimiuri iaraRi pirveli msoflio omis dros Seiqmna – es iyo qlori. saomar 
moqmedebebSi am momwamlav airs iyenebda rogorc antantis, aseve germaniis 
armiebi. brZolis velze airs uSvebdnen pirdapir balonebidan, misi moq
medebis efeqturoba ki didad iyo damokidebuli amindze.

	 rogori klimaturi pirobebi Seuwyobda xels qloris momwamlavi efeqtis 
gaZlierebas da ratom? daasabuTeT Tqveni varaudi.

qlori azianebs sasunTq gzebs da momwamlavia airad mdgomareobaSi, mis 
momwamlav efeqts xels Seuwyobs unaleqo amindi. radgan wvimis SemTxvevaSi is 
reaqciaSi Seva wyalTan:  
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sur. 161.2 qloris urTierTqmedeba wyalTn (a) da kaliumis bromidTa (b)

qlori qlori

wyali
kaliumis 
bromidi

(a)
(b)

a) a kolbaSi xsnari gamWvirvale iqneba. b kolbaSi – ki gawiTldeba;
b) a kolbaSi warmoiqmneba HCl da Jangbadi. b kolbaSi – bromi da kaliumis qloridi.
g) Cl2 +H2O → 2HCl+ O2
2KBr+Cl2 → 2KCl+Br2
orive reaqcia akmayofilebs masis mudmivobis kanons, radgan sawyisi nivTiere-

bebis masaTa jami udris sabolo nivTierebebis masaTa jams.
d)  Canacvlebis aris reaqcia: 2KBr+Cl2 → 2KCl+Br2
kaliumis iodidis SemTxvevaSi   reaqcias eqneba Semdegi saxe: 2KI +Cl2 →2KCl +I2↓

 4    airadi qlori gaatares or WurWelSi, rac 161.2 suraTze qvemoTaa warmodgenili:	
a) ras dainaxavT TiToeul kolbaSi?

	  b)	 ra nivTierebebi warmoiqmneba TiToeul kolbaSi?	
g) SeadgineT TiToeuli reaqciis toloba. akmayofilebs is masis mudmivobis 

kanons? ratom?
d)	 romeli reaqciaa Canacvlebis?

dawereT aseTive reaqcia kaliumis  iodidis gamoyenebiT.

werilobiT CamoayalibeT, ra SemTxvevaSi da ra pirobebSi mimdinareobs ma-
rilmJavasaTvis damaxasiaTebeli qimiuri reaqciebi.

es strategia dagexmarebaT qlorwyalbadmJavas Sesaxeb codnis organizebasa da 
sistematizebaSi.

qlorwyalbadi ufero, mxuTavi airia, haerze mZimea. qlorwyalbadi wyalSi ka-
rgad ixsneba.

qlorwyalbadi miiReba myar natriumis qloridze koncentrirebuli gogird-
mJavas moqmedebiT:

		  2NaCl +H2SO4 → Na2SO4 + 2HCl↑
qlorwyalbadmJava gamoiyeneba medikamentebis, saRebrebis, plastmasebisa da 

sxva sinTezuri masalebis dasamzadeblad.
qlorwyalbadmJavas qimiuri  Tvisebebi:
		  2HCl + Fe → FeCl2 +H2↑
	 	 2HCl + CuO → CuCl2 + H2O
		  2HCl + Na2CO3 → 2NaCl + H2O + CO2↑
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3.1.2VI A (me-16) jgufis elementebi da maTi naerTebi

gaixseneT: 

1) ra iciT alotropiis Sesaxeb? 
2) rogori eleqtronuli agebuleba aqvs VIA (me-16) jgufis elementebs?

cxrilis pirveli sami grafa gadaixazeT rveulSi da daasruleT.
SeadgineT mcire moTxroba Jangbadis, gogirdis, selenis, telurisa da po-
loniumis periodulobis cxrilSi mdebareobis, atomTa eleqtronuli kon-
figuraciis, Tvisebebisa da bunebaSi gavrcelebis Sesaxeb.
s-, p- Tu d- elementebs ganekuTvneba VIA (me-16) jgufis elementebi? axseniT 
Tqveni pasuxi.

1) elementis atomis Tvisebas, iarsebos ramdenime martivi nivTierebis saxiT, 
alotropia ewodeba. 

2) VIA (me-16) jgufis elementebs gare energetikul doneze aqvT eqvs-eqvsi ele-
qtroni.

periodulobis cxrilSi mdebareobis da atomis eleqtronuli agebulebis 
safuZvelze daadgineT gogirdis udablesi da umaRlesi Jangvis ricxvi. 
SeadgineT wyalbadnaerTisa da umaRlesi JangbadnaerTis formulebi.

VIA  (me-16) jgufis elementebi p-elementebia, radgan bolo eleqtroni ikavebs 
p-qvedones.

gogirdis umaRlesi Jangvis ricxvia +6, udablesi –2; amitom umaRlesi 
JangbadnaerTis formulaa SO3, wyalbadnaerTis – H2S.

SesaZlebelia Tu ara, rom H2S-ma gamoavlinos: a) mJangavis Tvisebebi? b) aRmd
genis Tvisebebi?
dagexmarebaT TuU ara qvemoT mocemuli reaqciaTa tolobebi, Tqveni varaudis 
dasabuTebaSi? axseniT Tqveni pasuxi.

`		  2H2S +3O2 → 2SO2 +2H2O		  SO2 +2H2S → 3S+2H2O	

mdebareoba perio
dulobis cxrilSi 

VIA(me-16)

gare Sris 
eleqtronuli 

formula

T v i s e b e b i gavrceleba buneba-
Si (procentulad 

masis mixedviT)

periodi elementi atomuri 
radiusi

eleqtrou
aryofiToba

mJangavi 
unari

2 8O 2s22p4 3.5 Jangbadi-
dan
teluram-
de
mcirdeba

49.4
3 16S 3s23p4 2.6 0.1
4 34Se 4s24p4 2.4 5.10-6

5 52Te 5s25p4 2.1 1.10-7iz
r

d
eb

a
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SesaZlebelia Tu ara, rom SO3 :
a) iyos mJangavi? 	 b) iyos aRmdgeni?
daasabuTeT Tqveni varaudi.

nivTiereba

urTierTqmedebs 

wyalTan

urTierTqmedebs 

tutesTan

urTierTqmedebs 

fuZe oqsidTan

reaqciis toloba reaqciis toloba reaqciis toloba

SO3

mJava

 oqsidi

 1    Tu gogirdwyalbadmJavas didi xniT haerze movaTavsebT, is aimRvreva, 
lakmusi ki masSi fers aRar Seicvlis. axseniT mizezi.

H2S TandaTan daiJangeba haeris JangbadiT, masSi praqtikulad aRar ineba H+ 
ionebi.  gamoyofili gogirdi wyals aamRvrevs.
				    2H2S +O2 → 2S+2H2O
 2    SeadgineT reaqciaTa tolobebi, romelTa Sedegad miiReba Semdegi rTuli 

nivTierebebi:
ZnS 	 H2S	 SO2 	 CS2 	 SF6.

	 frCxilebSi miuTiTeT, gogirdi aRmdgenia Tu 
mJangavi?

2Li+S → Li2S (S – mJangavi)
nimuSi

a) H2S-Si gogirdis Jangvis ricxvia _2, amitom gogirdi eleqtronebs veRar 
miierTebs da verc mJangavi iqneba;

b) gogirdma SesaZloa gasces eleqtronebi da gamoavlinos aRmdgenis Tvisebebi, 
marTlac,

  			     +4	       –2	   0
			   SO2 + 2H2S → 3S + 2H2OO

SO3-Si gogirdis Jangvis ricxvia +6. amitom gogirdi veRar gascems 
eleqtronebs da verc aRmdgeni ver iqneba, man SeiZleba miierTos eleqtronebi 
da iyos mJangavi.
	 SeavseT cxrili:

nivTiereba

urTierTqmedebs 

wyalTan

urTierTqmedebs 

tutesTan

urTierTqmedebs 

fuZe oqsidTan

reaqciis toloba reaqciis toloba reaqciis toloba

SO3

mJava

 oqsidi

SO3 + H2O → H2SO4 SO3 + 2NaOH → Na2SO4 + H2O SO3 + CaO → CaSO4
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3    romeli nivTiereba unda davamatoT ganzavebul gogirdmJavian TiToeul sin-

jaras, rom masSi aRmovaCinoT:

a) wyalbad-ionebi; 	 b) sulfat-ionebi.

a) wyalbad-ionebis aRmosaCenad unda davamatoTY metali, magaliTad, TuTia an 
magniumi, gamoiyofa wyalbadi airadi saxiT. aseve lakmusi, romelic gawiTldeba.

b) sulfat-ionebis aRmosaCenad ki –bariumis qloridi an nitrati. gamoiyo-
fa BaSO4-is TeTri, mJavaSi da wyalSi uxsnadi naleqi.

 1     XVI saukunis alqimikosi agrikola naSromSi  – `mineralebis samyaros 
Sesaxeb~, – wers: `Tu madani Zalian mdidaria gogirdiT, mas axureben uhaerod 
nasvretebian rkinis firfitaze, saidanac gogirdi Camoedineba wyliT savse  
qoTnebSi~.

gogirdis romeli alotropi miiReboda am dros?
daasabuTeT Tqveni varaudi.

agrikola miiRebda plastikuri gogirdis alotrops. radgan am pirobebSi 
swored is miiReba.

`Tu 2000C-mde gacxelebul gogirds gasaciveblad CavasxamT civ wyalSi, miiReba 
plastikuri gogirdi~.

2    TuTiasa da tyvias moipoveben madnidan. orive madani Seicavs nivTierebebs, 

romelSic Sedis metali da gogirdi moluri TanafardobiT 1:1.

a) daasaxeleT nivTierebebi, romlebic Sedis madnebSi;

b) SeadgineT maTi formulebi;

metalebis misaRebad am naerTebs wvaven haerze, ris Sedegadac warmoiqmneba 

metalis oqsidi.

Semdeg oqsidebs axureben koqsTan erTad, raTa miiRon metali da naxSirbadis 

monooqsidi.

g)  1) dawereT am madnebis gamowvis reaqciis toloba;

	 2) ra tipisaa es reaqcia Jangva-aRdgenis TvalsazrisiT?

d) 1) dawereT reaqciis toloba, romelic asaxavs metalTa oqsidebis koqsTan 

gaxurebis process.

saSinao davaleba

 	            
–2

2Li+S → Li2S
 	 S-mJangavi

                        –2
Zn+S→ ZnS		  S-mJangavi

                       –2
H2+S→ H2S

	  S-mJangavi

	       +4
S+O2→ SO2		  S-aRmdgeni

	           –2
C+2S→ CS2		  S-mJangavi

	          +6
S + 3F2→ SF6	 S-aRmdgeni
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e) ra SemTxvevaSi miviRebT ufro didi masis metals, 1000g tyviis madnidan, Tu 

1000g TuTiis madnidan? pasuxi ganmarteT.

a) es naerTebia: tyviis sulfidi da TuTiis sulfidi;

b) ZnS da PbS;

g) 1) 2PbS+3O2→2PbO+2SO2.
	  2ZnS+3O2→2ZnO+2SO2.
2) es reaqciebi Jangva-aRdgenisaa, gogirdi iJangeba da Jangbadi aRdgeba orive 

oqsidSi.

d) 1) PbO+C→Pb+CO.
	  ZnO+C→Zn+CO.
	 2) am dros aRdgeba metalebi, naxSirbadi ki iJangeba.

e) M(ZnS)=97 g/moli

	 M(PbS)= 239 g/moli

	 97 g ZnS---65 g Zn.

	 1000 g ZnS--- x.

	 x= 
1000.65

97  ≈ 670.1g Zn

	    239g PbS  –   207g Pb

	 1000g PbS   – x.

	 x= 
1000.207

239  ≈ 886.1g Pb

	 e. i. meti metali miiReba 1000 g PbS-idan.

3    a) zogierTi bunebrivi airi 15%-mde gogirdwyalbads Seicavs. ratom aris misi 
mocileba aucilebeli?

	 b) rogor warmoiqmneba gogirdi gogirdwyalbadidan?

a) bunebrivi airis wvisas wvas ganagrZobs gogirdwyalbadic;

			   2H2S+3O2→2H2O+2SO2↑
miiReba SO2, romelic janmrTelobisaTvis mavnea.

b) H2S-idan gogirdi warmoiqmneba am airis haeris JangbadiT daJangvis Sedegad:

			   2H2S+O2→2S+2H2O.

4    gogirdis dioqsidi wyalSi ixsneba, raTa warmoqmnas mJava.

a) ra ewodeba am mJavas?

b) dawereT am reaqciis toloba;

akmayofilebs is masis mudmivobis kanons? axseniT ratom?

g) gogirdis dioqsidi haerze mZimea, ra wvlili Seaqvs am faqts haeris dabinZure-

baSi?
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a) am mJavas ewodeba gogirdovanmJava;

b) SO2+H2O → H2SO3;
es toloba akmayofilebs masis mudmivobis kanons, radgan reaqciaSi Sesuli niv-

Tierebebis masa udris reaqciis Sedegad miRebuli nivTierebebis masas;

g) gogirdis dioqsidi grovdeba dedamiwis zedapirTan axlos, e. i. abinZurebs 

saarsebo garemos;

5  gogirdi da Jangbadi periodulobis cxrilis erTsa da imave jgufSia, amitom 
maT aqvT msgavsi Tvisebebi, Tumca maT Soris gansxvavebebic arsebobs:

a) Jangbadi arametalia, SegviZlia igive vTqvaT gogirdis Sesaxeb?

b) Jangbadi da gogirdi oTaxis temperaturaze erTnairad gamoiyureba? pasuxi 

ganmarteT;

g) orive nivTiereba molekuluria, ra tipis bmebia maT molekulebSi?

d) riT gansxvavdeba maTi molekulebi?

e) gogirdi urTierTqmedebs wyalbadTan gogirdwyalbadis H2S warmoqmniT. daas-

axeleT erTi faqti, romliTac is gansxvavdeba Jangbadisa da wyalbadis mier warmo-

qmnili nivTierebisagan.

a) Jangbadis msgavsad, gogirdic arametalia. mas arametalebisaTvis damaxasiaT-

ebeli Tvisebebi aqvs: ar bzinavs, ar aris Wedadi da plastikuri, ar atarebs eleq-

trul dens;

b) Jangbadi oTaxis temperaturaze ufero airia, gogirdi ki myari yviTeli niv-

Tierebaa;

g) Jangbadis molekula oratomiania O2, masSi arapolarul-kovalenturi ormagi 

bmaa. gogirdis molekula ki rvaatomiania, S8. orTqlis mdgomareobaSi misi moleku-

la ori atomisagan Sedgeba S2, gogirdis molekulaSic arapolarul-kovalenturi 

ormagi bmaa;

d) Jangbadis molekula oratomiania O2, gogirdis _ rvaatomiania S8;

e) H2S airia, H2O ki _ Txevadi (Cveulebriv pirobebSi).

6   qvemoT mocemuli diagramebi asaxaven gogirdis Semcvel nivTierebebs.

	

a) dawereT TiToeuli nivTierebis formula;

S S

S S

S
S

S

S
S

S
S

S

O O
OO

O

O
O

O O

O OO
H

I II

III

IV V

H H H
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b) daasaxeleT TiToeuli nivTiereba;

g) rogor gardaqmnidiT mesame nivTierebas pirvel nivTierebad?

pirvel nivTierebas – meore nivTierebad?

pirvel nivTierebas – mexuTe nivTierebad?

a)SO2		  II. SO3		  III. S8		  IV. H2SO4	 V. H2SO3

b) I. gogird(IV)-is oqsidi;.

II. gogird(VI)-is oqsidi;

III. rombuli gogirdi;

IV. gogirdmJava;

V. gogirdovanmJava.

g) S+O2 →SO2

2SO2+O2 → 2SO3

SO2 +H2O→ H2SO3
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3.1.3V A (me-15)  jgufis elementebi da maTi naerTebi

gaixseneT: 

1) ra SeiZleba iTqvas elementTa Tvisebebis Sesaxeb, Tu maT msgavsi eleqtro-
nuli agebuleba aqvT? 

gadaixazeT rveulSi cxrilis pirveli sami grafa da daasruleT. SeadgineT 
mcire moTxroba azotis, fosforis, dariSxanis, stibiumis da bismutis 
periodulobis cxrilSi mdebareobis, atomTa eleqtronuli konfiguraci-
is, Tvisebebisa da bunebaSi gavrcelebis Sesaxeb. s-, p- Tu d- elementebs 
ganekuTvneba VA (me-15) jgufis elementebi? axseniT Tqveni pasuxi.

periodulobis cxrilSi mdebareobis da eleqtronuli konfiguraciis 
mixedviT daadgineT azotis udablesi Jangvis ricxvi. dawereT misi aqro-
ladi wyalbadnaerTis formula – es amiakia.

aiReT ori qimiuri Wiqa, erTSi amiakis xsnari CaasxiT, meoreSi ki – marilmJa-
vas xsnari. Wiqebi erTmaneTs miuaxloveT. aRwereT reaqciis Sedegad miRebu-
li nivTiereba garegnuli  niSnebis mixedviT.

cda
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elementTa msgavsi eleqtronuli agebuleba ganapirobebs maTi Sesabamisi niv-
Tierebebis msgavs Sedgenilobasa da Tvisebebs.

mdebareoba pe
riodulobis 
cxrilSi VA 

(me-15)

gare Sris 
eleqtronuli 

formula

T v i s e b e b i gavrceleba bune-
baSi (procentu-
lad masis mixed-

viT)

perio-
di

elemen-
ti

atomuri 
radiusi

eleqtrou
aryofiTo

ba

mJangavi 
unari

75,51% (haerSi)

2 7N 2s22p3 3.05 a z o t i

dan

bismuT

amde

m c i r d -

eba

0∙118

3 15P 3s23p2 2.10 6∙10-4

4 33As 4s24p3 2.10 7∙10-5

5 51Sb 5s25p3 1.9 2∙10-5

6 83Bi 6s26p3 1.9

iz
r

d
eb

a

azoti VA (me-15) jgufis pirveli elementia, azotis umaRlesi Jangvis ricxvia 
+5. udablesi –3. misi wyalbadnaerTis formulaa NH3 .

VA (me-15) jgufis elementebi p-elementebia, radgan bolo eleqtroni ikavebs 
p-qvedones.

Tu maswavlebeli cdas ver atarebs, moswavleebs aCvenebs paragrafSi ganxilul 

suraTs da ekiTxeba moswavleebs: ra efeqti aqvs amiakis  marilmJavasTan urTierTq-

medebis reaqcias? ra nivTiereba miiReba?
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SesaZlebelia Tu ara, rom amiakma gamoavlinos: a) mJangavis Tvisebebi? 
b) aRmdgenis Tvisebebi? gaagrZeleT teqstis wakiTxva da Tqven mier ga-
moTqmuli varaudi da moyvanili  argumenti daakavSireT  amiakis qimiur 
TvisebebTan, romelic teqstSia ganxiluli.

 1    daasaxeleT amiakis sami fizikuri maxasiaTebeli.

airia, aqvs mZafri suni, wyalSi kargad ixsneba.

2   suraTze gamosaxuli romeli mowyobiloba gamodgeba amiakis misaRebad da 
Sesagroveblad? daasabuTeT Tqveni varaudi.

amiakis Mr(MH3)=17. igi haerze 
29
17

=1.7  − jer msubuqia da zeviT ̀ adis~. Sesabamisad, 
Sesagrovebeli WurWeli zeviT unda iyos moTavsebuli. wyalSi ixsneba da wylis 
gamoZevebis gziT ver Segrovdeba.

3    rodis warmoiqmneba ufro didi raodenobis kvamli, rodesac marilmJavaSi 
dasvelebuli wkiri amiakiani wyliT dasvelebuli wkiris zemoT gviWiravs, 
Tu – piriqiT? daasabuTeT Tqveni varaudi Teoriuli msjelobiT, Semdeg ki 
SeamowmeT cdiT.

amiaki msubuqi airia da is zemoT miemarTeba, HCl ki haerze mZimea da qvemoT 
miemarTeba, amitom HCl-iT dasvenebuli wkiri unda gveWiros zemoT. 

4    dawereT azotis urTierTqmedebis reaqciaTa tolobebi magniumTan, kal
ciumTan, aluminTan. daasaxeleT reaqciis produqtebi. SeafaseT es reaqciebi 
Jangva-aRdgenis TvalsazrisiT.

                               
– 3

                            
–3

N2
0 + 3Mg0 → Mg

+2

3N2    	 N2
0 + 6e– →  N		  6       1		  aRdga – mJangavia

N2 + 3Ca → Ca3N2	         	 Mg0 − 2e– → Mg+2 	 2       3		  daiJanga–aRmdgenia
N2+2Al → 2AlN
msgavsi mdgomareobaa sxva reaqciebSic. miiReba Sesabamisad, magniumis, 

kalciumis, da aluminis nitridebi.

5    laboratoriaSi azoti miiReba amoniumis nitritis daSliT:

			   NH4NO2 → N2+2H2O.

gamoiyofa TeTri kvamli, romlic TandaTan ileqeba WurWlis kedlebze fxvnilis 
saxiT.

a) amiakSi NH3 azotis Jangvis ricxvia −3. amitom mas ar SeuZlia eleqtronebis 
mierTeba da verc mJangavis Tvisebebs gamoavlens; 

b) amiaks SeuZlia eleqtronebis gacema da aRmdgenis Tvisebebis gamovlena.

6
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moifiqreT da amoxseniT amocana, sadac pirobiT mocemuli iqneba sawyisi 
nivTierebis masa da masSi minarevebis masuri wili. amave dros saWiro iqneba reaq
ciis Sedegad miRebuli azotis moculobisa da wylis masis dadgena.

 		  	 NH4NO2→ N2 +2H2O	  (1)
ramdeni litri azoti da ramdeni grami wyali gamoiyofa 70g teqnikuri 

amoniumis nitritis  gaxurebiT, romelSic NH4NO2-is Semcveloba (ω%) udris 
91.43%.

100g teqn. NH4NO2-Si _ 91.43 g qimiurad sufTa NH4NO2 -ia...

amitom:
100 g NH4NO2	 _ 91.43 g NH4NO2

70 g		  _ x

x= 70 · 91.43
100

 ≈ 64 g.

64 g	   x1	    x2

NH4NO2  →  N2    +  2H2O
1 moli        1 moli	   2 moli
64 g/moli	  22.4 l	    36 g

Mr (NH4NO2)=18+14+32=64.
e. i. gamoiyofa 22.4 l N2 da 36 g H2O.

5     a) amiakis xsnari aris tute, axseniT ratom?

b) amiakis xsnari susti tutea, axseniT ratom?

g) rogor miiRebdiT amoniumis sulfats, Tu sawyisi reagenti amiakis wyalxsnaria?

a) amiaki wyalSi gaxsnisas wylis molekulidan ierTebs wyalbadis kations da aT-
avisuflebs hidroqsid-anionebs, amitom mis wyalxsnars tute reaqcia aqvs.

		                                   +		
  NH3 +HOH →NH4OH−

b) amoniumis hidroqsidi susti tutea, radgan wyalxsnarSiU is advilad iSleba 
amiakad da wylad, es Seqcevadi procesia:

		  NH4OH NH3 +H2O
g) amoniumis sulfatis miReba SeiZleba amiakze gogirdmJavas moqmedebiT:
		  H2SO4 +2NH3 →(NH4)2SO4 

saSinao davaleba

1   qvemoT mocemul reaqciis tolobaSi TiToeuli elements miuwereT Jangvis 

ricxvi. gaaTanabreT eleqtronuli balansis meTodiT, amiakis ra Tvisebaze 

saubrisas ganixilavdiT mas? ratom?

			   3CuO + 2NH3  → 3Cu + N2 + 3H2O
amiaki aRmdgenia da pasiuri metalis oqsidebidan aRadgens metals. am reaqcias 

ganvixilavdiT amiakis aRmdgen Tvisebebze saubrisas.
Savi feris spilenZis oqsids TandaTan Caanacvlebs wiTeli feris spilenZi.                                                                                                                                  
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2  yovelwliurad haeridan gamoyofen, daaxloebiT, 50 milion tona azots. misi 

Semcveloba ki atmosferoSi praqtikulad ucvlelia.

axseniT, ra ganapirobebs azotis raodenobis SenarCunebas atmosferoSi.

azotis mimoqceva bunebaSi – organulidan araorganulSi da – piriqiT.

3  mcenareebSi araorganuli nivTierebebis Semcvelobis gansazRvra.
awoneT 100 g axali mwvanili (kama, oxraxuSi, qinZi  da a.S.). gaaSreT 5-7 dRis 

ganmavlobaSi (mzeze, batareaze). isev awoneT. ramdeni gramiT Semcirda misi 
masa? amrigad, Tqven gaigebT, Tu ramden tens  Seicavda mwvanili. Semdeg mSra-
li mwvanili gamowviT airRumelSi. am procesiT mcenares masSi arsebuli yvela 
organuli nivTiereba Sordeba  da rCeba mxolod araorganuli nivTierebebi 
(mineraluri marilebi). awoneT mSrali narCeni. gamoiangariSeT wylis, organu-
li da araorganuli nivTierebebis procentuli maCvenebeli  eqsperimentisTvis 
aRebul mcenareSi. SeadgineT  mwvanilis SemadgenlobaSi arsebuli  araorganu-
li nivTierebebis monawileobiT mimdinare qimiuri reaqciebis tolobebi.

eqsperimenti SegiZliaT gaamdidroT Teoriuli masaliT. SeqmeniT  mode-
li, romelmac unda axsnas mniSvnelovani araorganuli naerTebis monawileobiT 
mimdinare qimiuri gardaqmnebi. Tqveni modeli SeiZleba iyos: axsna, diagrama, 
sqema. 

kama – mdidaria C da B vitaminebiT, karotiniT, nikotinisa da folis mJa-
vebiT, aseve Rirebuli mikroelementebiT – kalciumiT, kaliumiT, rkiniTa da 
fosforiT. kama aumjobesebs saWmlis monelebas, aregulirebs nawlavebis mo-
torul funqcias, xels uwyobs wonis daklebas, aferxebs saWmlis momnelebeli 
sistemis daavadebaTa ganviTarebas. amave dros Tavis tkivilisa da sisxlZar-
RvTa paTologiebis profilaqtikuri saSualebaa. yvela CamoTvlil sikeTesTan 
erTad, kama aqveiTebs arteriul wnevas da keTilismyofel gavlenas axdens gu-
lis muSaobaze.

oxraxuSi – Seicavs didi raodenobiT kaliums, manganums, C, B1, B2 vitamine-
bsa da karotins. oxraxuSis sul raRac 25-30 grami uzrunvelyofs organizmis 
dRiur moTxovnilebas C vitaminze. mas gamoxatuli aqvs susti Sardmdeni moq-
medeba. organizmidan gamoaqvs marilebi, xels uSlis SeSupebis ganviTarebasa da 
wonis momatebas.

qinZi – B1, B2, C, P vitaminebisa da karotinis wyaroa. sasargebloa Tvalebisa-
Tvis, kanisa da lorwovani garsebis janmrTelobisaTvis. xalxur medicinaSi mas 
saWmlis monelebis procesTa gaumjobesebisa da madis gaZlierebisTvis iyeneben.

Ca(OH)2

CuO

NH4Cl

NH3
N2
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3.1.4IVA (me-14) jgufis elementebi da maTi naerTebi

gaixseneT: 

1. rogor aisaxeba periodulobis cxrilSi mdebareoba naxSirbadisa da IVA 
jgufis sxva elementebis eleqtronul agebulebaze?
ra Sedgenilobis wyalbadnaerTs  warmoqmnis naxSirbadi? 
sad aris gavcelebuli? 
ra praqtikuli mniSvneloba aqvs mas?

gadaixazeT cxrilSi sqemis pirveli sami grafa da daasruleT.
SeadgineT mcire moTxroba naxSirbadis, siliciumis, germaniumis, kalisa da 
tyviis periodulobis cxrilSi mdebareobis, atomTa eleqtronuli konfi
guraciis, Tvisebebisa da bunebaSi gavrcelebis Sesaxeb.
s-, p- Tu d- elementebs ganekuTvneba IVA (me-14) jgufis elementebi? axseniT 
Tqveni pasuxi.

 IVAAA (me-14) jgufis elementebs  periodulobis cxrilSi  Sualeduri adgili 
ukavia. amitom maT Tanabrad SeuZliaT eleqtronebis mierTebac da gacemac. am 
jgufis  mniSvnelovani elementia  naxSirbadi. misi wyalbadnaerTia meTani CH4. is 
bunebrivi airis ZiriTadi Semadgeneli komponentia. gamoiyeneba sawvavad. 

mdebareoba pe
riodulobis 
cxrilSi IVA 

(me-14)

gare Sris 
eleqtro

nuli for
mula

T v i s e b e b i gavrceleba bune-
baSi (procentu-
lad masis mixed-

viT)

perio-
di

elemen-
ti

atomu-
ri ra-
diusi

eleqtrou
aryofiTo

ba

mJangavi 
unari

2 6C 2s22p2
2.5

na
xS

ir
ba

d
id

an
 

t
y

vi
is
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im

ar
T

u
l
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iT
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a

0∙35

3 14Si 3s23p2 1.8 25∙8
4 32Ge 4s24p2

1.8 6·10-4

5 50Sn 5s25p2 1.8 4·10-3

6 82Pb 6s26p2
1.55 2.10-3
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IVA (me-14) jgufis elementebi p-elementebia, radgan maT atomebSi bolo 
eleqtroniT ikavebs p-qvedones.
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ras fiqrobT, ratom agrZelebs wvas anTebuli magniumi naxSirorJangis 
areSi? daasabuTeT Tqveni varaudi.

 1    silani siliciumis wyalbadnaerTia. is haerze TviTaalebadia:
a) SeadgineT misi molekuluri formula, Tu cnobilia, rom SedgenilobiT is 
meTanis analogia;
b) SeadgineT silanis wvis reaqciis toloba, meTanis wvis reaqciis tolobis 
mixedviT.

			   a) SiH4

			   b) SiH4+2O2  → SiO2+2H2
2    diasaxlisebs xSirad urCeven – `macivarSi moaTavseT karbolenis ori-sami 
abi~ – ras emsaxureba aseTi rCeva?

karbolenis, anu gaaqtiurebuli naxSiris abi STanTqavs macivarSi arsebul 
aqrolad nivTierebebs, Sesabamisad, aqrobs usiamovno suns.

3   or WurWelSi asxia lakmusiT Seferili wyali, erTSi gaatares qlori, 
meoreSi ki moaTavses gaaqtiurebuli naxSiri. axseniT, Seicvleba Tu ara 
xsnaris Seferiloba da ratom?
pirvel sinjaraSi lakmusi gawiTldeba HCl-is warmoqmnis gamo.

			   Cl2+H2O→ 2HCl+O
meore sinjaraSi moTavsebuli gaaqtiurebuli naxSiri STanTqavs lakmuss da aq 

xsnari gauferuldeba. 

4   . Tqveni sityvebiT axseniT, ratomaa SesaZlebeli CO2-is gamoyeneba xanZris 
Casaqrobad?

CO2 ar uwyobs xels wvasa da sunTqvas, is haerze mZime airia, gadaekvris cecxlis 
keras, zRudavs Jangbadis miwodebas da cecxli qreba.

5  gacxelebisas karbonatebis umravlesoba oqsidebad iSleba:
a) daasaxeleT, ra tipis reaqciaa es?
b) SeadgineT toloba, raTa aRweroT, ra xdeba maSin, rodesac:
1) tyvia(II)-is karbonats axureben;
2) kirqva reaqciaSi Sedis ganzavebul qlorwyalmJavasTan.

a)	 es aris daSlis reaqcia. magaliTad, CaCO3 → CaO+CO2
1) PbCO3 → PBO + CO2↑
2) CaCO3 +2HCl → CaCl2 +H2O+CO2↑

6  . daasaxeleT organuli naerTi, romelic Seicavs mxolod naxSirbadsa da wyal-
bads, aris airadi da gamoiyeneba sawvavad.

		  es airia meTani CH4

magniumi iwvis naxSirorJangisagan gamoTavisuflebuli Jangbadis xarjze.
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saSinao davaleba

 1    qvemoT mocemuli reaqciebi SeafaseT Jangva-aRdgenis TvalsazrisiT da 
gaaTanabreT:

	 a) CO2 + Mg → MgO + C 		 b) PbO + C → Pb + CO2:
                 +4	          0                     +2                 0

	 a)  CO2 + 2Mg → 2MgO + C

	 C+4 + 4e– → C0		  4	 1	 aRdga – mJangavia
                                             4
	 Mg0  –2e– → Mg+2	 2	 2	 daiJanga– aRmdgenia
                        
	 +2  –2         0                 0         +4 –2

	 PbO + C   →   Pb + CO2						            		
	
		  

                  	Pb+2 + 2e– →  Pb0 	 2	 2	 aRdga– mJangavia	
				         4		
	 C0 – 4e– → C+4		  4	 1	 daiJanga– aRmdgenia

 2PbO +C → 2Pb+CO2	

2    SeadgineT sqemis Sesabamisi reaqciis toloba:

		  a) C+2 → C+4 		  b) C0 → C+4:
a) 2CO+O2 → 2CO2

b) C+O2→ CO2

 3    axseniT, molekulaTa erTnairi ricxvia Tu ara:
	 a) TiTo gram naxSirbad(II)‑is oqsidsa da naxSirbad(IV)-is oqsidSi?
	 g) TiTo litr naxSirbad(II)-is oqsidsa da naxSirbad(IV)-is oqsidSi?

a)	 gamovTvaloT, ramdeni molia 1g CO;

	
n = m

M	 n = 1g
28 g/moli = 0.036 moli

	 gamovTvaloT, ramdeni molia 1 g CO2;

	
n = m

M	 n = 1g
44 g/moli = 0.0227 moli

 	 e. i. sxvadasxva raodenobaa.
b) avogadros kanonis Tanaxmad `erTnair pirobebSi sxvadasxva airis toli mocu

lobebi molekulaTa tol ricxvi Seicavs~ − TiTo litr CO-sa da CO2-Si moleku-
laTa Tanabari ricxvi iqneba.

 4    daadgineT airTa narevis simkvrive haeris mimarT, Tu es narevi Sedgeba 
naxSirbad(II)-is oqsidisag da wyalbadisagan. narevSi maTi moluri wili, 
Sesabamisad, 80% da 20%-ia.

1) Mr(narevisa)=0.8 · 28 + 0.2 · 2=22.4+0.4=22.8

Dh(narevisa)=
22.8
29 ;       haerze msubuqia  

29
22.8

=1.272 jer.

b) 
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3.2.1IAA (pirveli) jgufis elementebi da maTi 
naerTebi

gaixseneT: 

1)	ra SeiZleba iTqvas tute metalebis mJangavi an aRmdgeni unaris Sesaxeb? rogor 
icvleba jgufSi maTi es unari? ratom?

SeadgineT zogadi tolobis Sesabamisi konkretuli reaqciebis tolobebi: 
Li, Na, K, Rb-is monawileobiT.
romeli reaqciis Catarebaa SesaZlebeli Tqveni saskolo laboratoriis 
pirobebSi?
CaatareT es reaqcia, magaliTad, Na-is monawileobiT, wyalTan misi urTi
erTqmedebis saxiT.

cda
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tute metalebi aRmdgenebia, isini advilad gascemen gare energetikuli do-
nis TiTo eleqtrons. es unari Zlierdeba jgufSi zemodan qvemoT, radgan izrdeba 
atomuri radiusi, mcirdeba atombirTvis mier eleqtronebis mizidvis unari da ad-
vildeba eleqtronis gacema.

SeavseT cxrili. SeadgineT mcire moTxroba periodul sistemaSi tute 
metalebis mdebareobis, eleqtronuli konfiguraciis, Tvisebebisa da bunebaSi 
gavrcelebis Sesaxeb.

mdebareoba pe
riodulobis 

cxrilSi IA (pir-
veli)

gare Sris 
eleqtro

nuli for
mula

T v i s e b e b i gavrceleba bune-
baSi (procentu-
lad masis mixed-

viT)
perio-

di
elemen-

ti
atomu-
ri ra-
diusi

ionuri
radiu-

si

eleqtrou
aryofiTo

ba
2 3Li 2s1 0.003
3 11Na 3s1 2.6
4 19K 4s1 2.4
5 37Rb .5s1 0.012
6

53
Cs 6s1 0.0001

7 87Fr 7s1

tute metalebi s-elementebia, radgan bolo eleqtroni ikavebs s-qvedones.

2Na+H2  → 2NaH
2Na+ S → Na2S
2Na+2H2O  → 2NaOH +H2↑
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a) liTiumis Seferiloba alSi 
b) natriumis Seferiloba alSi
g) kaliumis Seferiloba alSi.

a) b) g)
tute metalebis aRmoCena SesaZlebelia alis 
SeferilobiT. amisaTvis maTi marilis xsnar-
Si dasvelebuli foladis Rero alSi unda 
SeitanoT.
dagegmeT eqsperimenti da daadgineT Li+, Na+, 
K+ ionebis Seferiloba alSi. eqsperimentis 
Sedegebi SeadareT suraTze mocemul efeqts.

 1    ratom ewodebaT I A jgufis elementebs tute metalebi?

	 imitom, rom wyalTan urTierTqmedebisas tuteebs warmoqmnis.

 2    daasruleT reaqciaTa tolobebi. daasaxeleT miRebuli naerTebi:

	 a) Na + Cl2 		  b) Na + I2 
       Cs2O + H2O 		    Rb + H2O 

	 g) K+Br2 	  d) Li+I2 

      Rb2O+H2O 		      Cs+H2O .

a) 	 2Na+Cl2 → 2NaCl 		  natriumis qloridi
	 Cs2O+H2O  → 2CsOH		  ceziumis hidroqsidi
b) 	 2Na+I2  → 2NaI			   natriumis iodidi
	 2Rb+2H2O  → 2RbOH+H2↑	 rubidiumis hidroqsidi
g) 2K+Br2 → 2KBr			   kaliumis bromidi
Rb2O+H2O →  2RbOH		  rubidiumis hidroqsidi
d) 2Li+I2→  2LiI			   liTiumis iodidi
2Cs+2H2O→ 2CsOH+H2↑	 	 ceziumis hidroqsidi

 3    nivTierebaTa qvemoT mocemuli mwkrividan amoarCieT yvelaze Zlieri da 
yvelaze susti eleqtroliti. daasabuTeT Tqveni mosazreba:

CsOH	 KOH	 RbOH	 NaOH.
 yvelaze Zlieria _ CsOH
 yvelaze sustia _ NaOH
es dakavSirebulia ionuri radiusis zrdasTan, jgufSi zemodan qvemoT da OH 

jgufis mizidvis unaris SemcirebasTan.

metalis Rero davasveloT liTiumis marilis 
xsnarSi da SevitanoT spirtquris alSi. davakvirdeT 
alis Seferilobas, ase moviqceT danarCen or 
SemTxvevaSic.

liTiumi als aferadebs mowiTalod, natriumi – yviTlad, kaliumi − iisfrad.

Tu maswavlebeli cdas ver atarebs, moswavleebs miuTiTebs saxelmZRvaneloSi 

arsebul suraTze da ekiTxeba: rogoria tute metalebis Seferiloba alSi?
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 1    Tqveni azriT, ra naerTi miiReba rubidiumis wvisas Jangbadis areSi – oqsidi 
Tu peroqsidi? daasabuTeT Tqveni mosazreba.

rubidiumis dawvisas  Jangbadis areSi miiReba peroqsidi:
			   2Rb+O2 → Rb2O2

oqsids mxolod Li warmoqmnis.

 2    SeadgineT suraTze asaxuli reaqciaTa tolobebi. SeafaseT Jangva-aRdgenis 
TvalsazrisiT.

sur. natriumi qloris areSi iwvis 
yviTeli aliT

sur. kaliumi qloris areSi iwvis 
iisferi aliT.

saSinao davaleba

		          0          0               +1   −1			    0          0	             +	−1
							       2K +Cl2 → 2KCl
		
  Na0  – e– → Na+		 1	 2	 K0 – e– → K+	          	 1	 2	

				                                 2				                      2
		  Cl2

 0
 + 2e– → 2Cl−1	 2	 1	 Cl2

 0
+ 2e– → 2Cl−	 2	 1

		

  2Na + Cl2 → 2NaCl

orive SemTxvevaSi qlori mJangavia da aRdgeba.
natriumi da kaliumi ki iJangeba.

 3    wyalbadi, tute metalebis msgavsad, s-elementia. wyalbadis mniSvneloba 
da gamoyeneba dakavSirebulia mis fizikur-qimiur TvisebebTan. is, rogorc 
yvelaze msubuqi airi, heliumTan erTad, gamoiyeneba aerostatebisa da 
diriJablebis asavsebad. wyalbadi gamoiyeneba sawvavad. is ekologiurad sufTa 
sawvavia. wyalbadis JangbadSi wvisas viTardeba 3000°C temperatura. 
a) SeadgineT am reaqciis toloba. ganixileT Jangva-aRdgenis TvalsazrisiT;
wyalbadi gamoiyeneba mravali naerTis misaRebad. 
b) SeadgineT wyalbadisagan H2S-is, NH3-is, HCl-is miRebis reaqciaTa tolobebi. 
ganixileT Jangva-aRdgenis TvalsazrisiT;
wyalbadi gamoiyeneba ZnellRobadi metalebis misaRebad
g) SeadgineT reaqciis toloba, romelic asaxavis vanadiumis miRebas misi oqsi-
didan (VO3).  ganixileT Jangva-aRdgenis TvalsazrisiT;
wyalbadi urTierTqmedebs metalebTanac hidridebis warmoqmniT.
d) SeadgineT wyalbadis urTierTqmedebis reaqciis toloba natriumTan. ganix-
ileT Jangva-aRdgenis TvalsazrisiT.
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e) ra ganapirobebs im faqts, rom wyalbadi zogjer  aRmdgenia  zogjer ki – mJangavi?
		         

+    
a) 2HH2

0 +O2
0→ H2O–2

	 H2
0 – 2e– → 2H+ 		  2         2       daiJanga-aRmdgenia

	 O2
0 + 4e–→ 2O–2			  4         1       aRdga-mJangavia 		         

+

b) HH2
0 +S0→ 2H2S–2

	 H2
0 − 2e– → 2H+ 		  2         1    daiJanga-aRmdgenia

	 S0 + 2e–→ S–2			   2         1     aRdga-mJangavia
                          –3 +
	 N2

0 +3H2
0→ 2NH3

	 N2
0 + 6e– → 2N–3 		  6          1    aRdga-mJangavia	

     H2
0 − 2e– → 2H+			   2          3    daiJanga-aRmdgenia

                                +  –
	 H2

0 +Cl20→ 2HCl
	 H2

0 – 2e– → 2H+ 		  2         1    daiJanga-aRmdgenia			 
     Cl20 + 2e– → 2Cl–			  2         1    aRdga-mJangavia
         +6 –2      0           0         +
g) 	VO3 +3H2→ V+ 3H2O
	 V+6+ 6e– → V0 			   6        1    aRdga-mJangavia			 
     H2

0 −  2e– → 2H+			   2        3    daiJanga-aRmdgenia
		              +     –   

d) 	H2
0 +2Na0→ 2NaH

	 H2
0 + 2e– → 2H– 		  2         1    aRdga-mJangavia				  

     Na0– e– → 2Na+			  1         2    daiJanga-aRmdgenia

e) wyalbads gare energetikul doneze erTi eleqtroni aqvs, romlis  gacemis 
SemTxvevaSi is aRmdgenia. mas aseve SeuZLlia eleqtronis meirTeba da mdgradi, ore-
leqtroniani pirveli energetikuli donis Seqmna.  am SemTxvevaSi wyalbadi mJanga-
via, swored ase xdeba wyalbadis metalebTan urTierTqmedebisas.			 

4

2

6

2

6

2
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3.2.2II A (me-2) jgufis elementebi da maTi naerTebi 	

gaixseneT: 

1) ra SeiZleba iTqvas IIAA (me-2) jgufis metalebis aRmdgeni unaris Sesaxeb, Tu 
maT tute metalebs SevadarebT? ra ganapirobebs gansxvavebas?

gadaixazeT rveulSi sqemis pirveli sami grafa da SeavseT. SeadgineT mcire 
moTxroba periodulobis cxrilSi beriliumis, magniumis, kalciumis, stron-
ciumis, bariumisa da radonis mdebareobis, eleqtronuli konfiguraciis, 
Tvisebebisa da bunebaSi gavrcelebis Sesaxeb. s-, p- Tu d- elementebs miekuT-
vneba II A (me-2) jgufis metalebi? axseniT Tqveni pasuxi.

IIA (me-2) jgufis metalebis aRmdgeni unari IA (pirveli) jgufis metalebTan Se-
darebiT Semcirebulia, radgan Semcirebulia atomuri radiusi da gazrdilia gare 
doneze eleqtronTa  ricxvi (ori eleqtroni).

mdebareoba pe
riodulobis cx-

rilSi IIA (me-2)

gare Sris 
eleqtro

nuli for
mula

T v i s e b e b i gavrceleba bune-
baSi (procentu-
lad masis mixed-

viT)perio-
di

elemen-
ti

atomu-
ri ra-
diusi

ionuri
radiu-

si

eleqtrou
aryofiTo

ba
2 4Be 2s2 1.47 0.0002
3 12Mg 3s2 1.23 1.9
4 20Ca 4s2 1.04 3.4
5 38Sr 5s2 0.99 0.045

0.97 0.04
6 56Ba 6s2 0.97 _

7 88Ra 7s2

IIA (me-2) jgufis metalebi s elementebia, radgan bolo eleqtroni ikavebs s-qve-

dones. 

kalciumi wyalTan urTierTqmedebs Cveulebriv pirobebSi, magniumi ki – 
gacxelebisas:		  Ca + 2H2O  → Ca(OH)2 + H2 ↑

			   Mg + 2H2O t→  Mg (OH)2 + H2 ↑
Tu maswavlebeli cdas ver atarebs, moswavleebs miuTiTebs, rom kalciumi wy-

alTan urTierTqmedebs Cveulebriv pirobebSi, magniumi ki – gacxelebiT.

	 CaO + 2HCl → CaCl2 + H2O;	 MgO + 2HCl → MgCl2 + H2O

    IIA (me-2) jgufis yvela metalis oqsidi urTierTqmedebs mJavasTan. 

am mosazrebis marTebuloba SeamowmeT eqsperimentiT. SeadgineT reaqciis toloba.

    gamoikvlieT Mg-isa da Ca-is wyalTan urTierTqmedebis reaqcia.
a) ra pirobebSiO urTierTqmedebs magniumi wyalTan, Cveulebriv temperaturaze 

Tu – gacxelebiT?
b) ra pirobebSi urTierTqmedebs kalciumi wyalTan, Cveulebriv temperaturaze 

Tu − gacxelebiT? SeadgineT reaqciis tolobebi.
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a) Tqven ukve iciT, rogor SeiZleba kali
umis da natriumis ionebis aRmoCena alis 
SeferilobiT. amitom arc momdevno davalebis 
Sesruleba gagiWirdebaT: eqsperimentulad 
daadgineT Ca2+, Ba2+, Mg2+ ionebis Seferiloba 
alSi. eqsperimentis Sedegebi SeadareT suraTze 
mocemul informacias.

b) SesaZlebelia Tu ara miviCnioT, rom  SO4
2– ioni 

Ba2+ ionis aRmomCenia?
dagegmeT eqsperimenti da daasabuTeT.

a) kalciumis Seferiloba alSi 
b) magniumis Seferiloba alSi
g) bariumis Seferiloba alSi.

a) b) g)a) b) g)a) b) g)

a) kalciumis romelime marilis xsnarSi daasveleT foladis Rero da SeitaneT 
spirtquris alSi. daakvirdiT alis Seferilobas. ase moiqeciT danarCen or Sem
TxvevaSi.

b) SO4
2–  ioni Ba2+-ionis aRmomCenia, Tu aviRebT gogirdmJavas da mis romelime 

or xsnad marils, vimoqmedebT BaCl2-is xsnariT, yvela SemTxvevaSi miiReba TeTri, 
wyalsa da mJavaSi uxsnadi naleqi BaSO4-is saxiT.

Tu maswavlebeli cdas ver atarebs, moswavleebs miuTiTebs Sexedon saxelmZ-

RvaneloSi arsebul suraTs da daasaxelon, rogoria alis Seferiloba magniumis, 

kalciumisa da bariumis SemTxvevaSi.

1    tutemiwa metalebis bunebaSi gavrceleba daukavSireT saxelwodebas da 
ivaraudeT maTi jgufuri saxelwodebis warmoSobis mizezi, Tqveni varaudi 
SeamowmeT enciklopediis an cnobaris mixedviT.

Ba-is saxelwodeba niSnavs `Jang-miwas~.
maTi saxelwodebaa tutemiwa metalebi, radgan maTi oqsidebi (miwebi) wyalSi 

ixsneba da tuteebs warmoqmnis. isini gavrcelebulia mineralebis saxiT, 
romelTa saxelwodeba daedo safuZvlad maT dasaxelebas.

2    SeadgineT reaqciaTa tolobebi, romlebic asaxavs magniumis, kalciumis, 
beriliumis urTierTqmedebas:

a) wyalbadTan;		  b) azotTan.
		         +2–1
a)  Mg+ H2 → MgH		


+2–1

Ca+ H2 → CaH2

	                +2  –1
Be +H2 → BeH2

		            +2  −3	
b) 3Mg + N2  → Mg3N2

		     +2  −3
3Ca + N2 → Ca3N2

		   +2  −3
3Be + N2 → Be3N2
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3   SeadgineT kalciumisa da cxrilSi mocemuli nivTierebebis urTierTqmedebis 

reaqciaTa tolobebi. gamoitaneT daskvna kalciumis qimiuri aqtiurobis Sesaxeb: 

a) martiv nivTierebebTan mimarTebaSi; b) rTul nivTierebebTan mimarTebaSi.

   regenati

 nivTiereba
O2 C N2 S H2 H2O HCl

Ca
ganaxorcieleT ramdenime reaqcia praqtikulad.
romeli reaqciis Catareba migaCniaT SeuZleblad Tqveni skolis qimiuri 

laboratoriis pirobebSi da ratom?
2Ca+O2 →2CaO			   Ca+2C →CaC2		 3Ca+N2 →Ca3N2

Ca+S →CaS			   Ca+H2 →CaH2		 Ca + 2H2O → Ca(OH)2 + H2↑
Ca+2HCl → CaCl2+H2↑

4    magniumis, kaliumis, bariumisa da stronciumis nitratebi gamoiyeneba 
piroteqnikaSi. riTi axsniT am faqts?

kalciumi, magniumi, bariumi da stronciumi als sxvadasxva ferad aferadebs, 
amitom gamoiyeneba piroteqnikaSi.

5   individualurad an jgufebSi  gainawileT rolebi Tqveni Sexedulebisamebr: 
magaliTad: 1. adamianis uflebaTa damcveli; 2. mecnieri; 3. eqimi; 4. sociologi; 

5. garemos damcveli;  6. metyeve;   7. fermeri; 8. diplomati.
• gaecaniT bmulebze mocemul informacias da SearCieT Tqveni rolisaTvis Se-

sabamisi bmulebi; 
• SeafaseT samuSaos saerTo moculoba da dagegmeT Semdgomi samuSao procesi;
• daamuSaveT informacia, ise, rogorc amas moiTxovs davaleba: 
 moamzadoT bukleti  Temaze `araorganuli  naerTebis qimiuri gardaqmnebis 

rolis  Sefaseba garemos dabinZurebisa da mis sawinaaRmdego RonisZiebebSi~;
•	 SeqmeniT saboloo produqti davalebis mixedviT;
•	 jgufis wevrebTan TanamSromlobiT SeqmeniT saerTo produqti; 
•	  waradgineT Tqveni produqti dagegmilisamebr.

 resursebi.  konkretuli bmulebis CamonaTvali informaciis mosaZieblad:

https://eni-seis.eionet.europa.eu/east/areas-of-work/Indicators%20and%20Assessments/
products/gruzinsko_skladacka_finalweb_national.pdf

https://www.renovablesverdes.com/ka/contaminacion-atmosferica/#Contaminantes_pri-
marios

 http://garemos-dabinzureba.blogspot.com/p/blog-page_08.html
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saSinao davaleba

 1    SesaZlebelia Tu ara kiriani wylis Ria WurWelSi Senaxva? daasabuTeT 
Tqveni mosazreba.

ara, radgan igi haeridan STanTqavs CO2 da gadadis karbonatSi
			   Ca(OH)2+CO2  → CaCO3↓+H2O

2    saiT gadainacvlebs qimiuri reaqciis CaCO3+H2O+CO2  Ca(HCO3)2+Q
wonasworoba, Tu:
a) temperatura Semcirdeba;
b) wneva gaizrdeba;
g) CO2-is koncentracia gaizrdeba?

es qimiuri wonasworoba temperaturis Semcirebisas gadainacvlebs tempera-
turis gazrdis mxares. e.i. − marjvniv. wnevis gazrdisas Semcirdeba moculoba,  
e.i. gaizrdeba CO2-is koncentracia da wonasworoba gadaixreba marjvniv.

marjvniv gadaixreba wonasworoba CO2-is koncentraciis gazrdiTac. 

3   gamoiyeneT metalTa Zabvis eleqtroqimiuri mwkrivi, raTa axsnaT: 
a) ratom ar gamoiyeneba kalciumi saojaxo sagnebis dasamzadeblad?
b) ratom gamoiyeneba spilenZi wyalsadenis milebis dasamzadeblad?
g) ratom gamoiyeneba magniumis fxvnili feierverkSi?
d) ratom gamoiyeneba oqro stomatologiaSi?

a) kalciumi Zalian aqtiuri metalia, is haerze TavisiT iJangeba da warmoqmnis 
TeTr fxvnils, amitom misi gamoyeneba saojaxo nivTebis dasamzadeblad warmoud-
genelia;

b) spilenZi pasiuri metalia, is Zalian Znelad iJangeba haerze, mdgradia wylis 
mimarT, amitom gamoiyeneba wyalsadenis milebis dasamzadeblad. spilenZis ionebi 
adamianis janmrTelobisaTvis mavne ar aris;

g) magniumi iwvis kaSkaSa aliT, amitom gamoiyeneba feierverkSi;
d) oqro Zalian pasiuri metalia, metad mdgradia garemo pirobebis mimarT, 

TiTqmis mudmivad inarCunebs pirvandel iersaxes, amitom gamoiyeneba stomatolo-
giaSi.

4       qimiis laboratoriaSi erTma moswavlem sinjaraSi moaTavsa metalis qlo-
ridis wyalxsnari da  imoqmeda masze Warbi  tutis wyalxsnariT. meore moswavlem  
aiRo sxva metalis wyalxsnari da imoqmeda masze Warbi tutis wyalxsnariT.

pirvel SemTxvevaSi moswavlem sinjaraSi SeamCnia TeTri naleqi, romelic  tu-
tis Warbad damatebisas maSinve gaqra.

meore moswavlem ki miiRo naleqi, romelic Warbi tutis  damatebis SemTxveva-
Sic ar Seicvala.

a) romeli metalis qloridi aiRo pirvelma da romeli – meore moswavlem? pa-
suxi ganmarteT.
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b) aRwereT, ra procesebi warimarTa pirvelsa da meore SemTxvevaSi? SeadgineT 
reaqciaTa tolobebi.

 arsebobs erTmniSvnelovani pasuxi? ratom?

a) radgan pirvel SemTxvevaSi warmoqmnili naleqi gaqra, e.i. is tutesTan Sevida 
reaqciaSi, rac imas niSnavs, rom is  amfoteruli hidroqsidia. Sesabamisad, es qlo-
ridi SesaZloa iyos an ZnCl2 an  AlCl3.

meore SemTxvevaSi naleqi ar Secvlila, e.i. ar Sevida tutesTan reaqciaSi, maSa-
sadame, is ar aris amfoteruli. amitom SeiZleba vivaraudoT, rom moswavlem aiRo, 
magaliTad, CuCl2 an FeCl2.

b) pirvel SemTxvevaSi jer warmoiqmna  hidroqsidi, magaliTad:
			   AlCl3 + 3NaOH → 3NaCl + Al(OH)3↓.
miRebuli Al(OH)3 reaqciaSi Sevida tutesTan:
		  Al(OH)3 +NaOH → Na[Al(OH)4].
meore moswavlem ki miiRo naleqi, romeli tutis damatebisas ar Seicvala:
		  CuCl2 + 2NaOH   → 2NaCl +Cu(OH)2↓ an
		  FeCl2 + 2NaOH → 2NaCl+ Fe(OH)2↓
 erTmniSvnelovani pasuxi ar arsebobs, radgan pirvel SemTxvevaSi SesaZloa 

yofiliyo nebismieri amfoteruli hidroqsidi, meore SemTxvevaSi ki – nebismieri  
araamfoteruli hidroqsidi.
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3.2.3wylis sixiste

gaixseneT: 

1) ra aris ionuri mimocvlis reaqciis arsi?

1    wylis sixistis dasaZlevad mas sodis nacvlad umateben natriumis fosfats, 
radgan is ufro efeqturia imis gamo, rom gamoleqili  magniumisa da kalciumis 
fosfatebis xsnadoba ufro naklebia, vidre – amave metalebis karbonatebis.
SeadgineT am reaqciis toloba, agreTve – reaqciis sruli da Sekvecili ionuri 
tolobebi:

		  3CaSO4 +2Na3PO4 → Ca3(PO4)2↓ +3Na2SO4

		  3Ca+ +3SO4
2–  + 6Na+ + 2PO4

3– → Ca3(PO4)2↓+6Na ++3SO4
2– 

		  3Ca2+ + 2PO4
2– → Ca3(PO4)2↓

2    ra gansxvavebaa mudmivsa da droebiT sixistes OSoris?
droebiTi sixiste gamowveulia wyalSi kalciumisa da magniumis hidrokarbon-

atebis arsebobiT, mudmivi ki − wyalSi kalciumisa da magniumis xsnadi marilebis, 
qloridebis arsebobiT. DdroebiTi sixistis mocileba SesaZlebelia wylis duRil-
iT. mudmivis − qimiuri meTodebiT. qimiuri meTodebiT SesaZlebelia droebiTi six-
istis mocilebac.

3    carci wyalSi praqtikulad uxsnadia, Tumca ukeTesad ixsneba wvimis wyalSi. 
axseniT ratom? SeadgineT reaqciis toloba.

wvimis wyalSi gaxsnilia naxSirorJangi, amitom wvimis wylis carcTan urT-
ierTqmedebiT miiReba hidrokarbonati, romelic wyalSi  xsnadia:

			   CaCO3 + H2O +CO2 → Ca(HCO3)2.

4    wylis sixistes bevri ekomomikuri ziani moaqvs. CamoTvaleT, rac SeiZleba 
meti mizezi, rom axsnaT es faqti.

wylis sixistis gamo naleqi Cndeba wylis milebis, gamaTboblebis, radiatore-
bis, onkanis zedapirze, saWiroa maTi gamocvla an gawmenda, rac sakmarisad arae-
konomiuria.

5    specialitebi gvirCeven, rom uToSi Casasxmelad 
gamoviyenoT gamoxdili wyali. axseniT ratom?

uToSi wyali duRdeba da xisti wyali tovebs minaduRs, 
amitom gvirCeven gamoxdili wylis gamoyenebas.

ionuri reaqcia bolomde im SemTxvevaSi mimdinareobs, Tu reaqciis Sedegad gamoiyofa naleqi, mcired disocirebadi nivTiereba an airi.

 ionuri reaqcia mimdinareobs ionebs SoOris xsnarSi. ionuri reaqcia bolomde 
im SemTxvevaSi mimdinareobs, Tu reaqciis Sedegad gamoiyofa naleqi, mcired diso-
cirebadi nivTiereba an airi.
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5    individualurad an jgufebSi  gainawileT rolebi Tqveni Sexedulebisamebr: 
magaliTad: 1. adamianis uflebaTa damcveli; 2. mecnieri; 3. eqimi; 4. sociologi; 

5. garemos damcveli;  6. metyeve;   7. fermeri;  8. diplomati.
• gaecaniT bmulebze mocemul informacias da SearCieT Tqveni rolisaTvis Se-

sabamisi bmulebi; 
• SeafaseT samuSaos saerTo moculoba da dagegmeT Semdgomi samuSao procesi;
• daamuSaveT informacia, ise, rogorc amas moiTxovs davaleba; 
•	  moamzadoT bukleti  Temaze `wylis sixistis gamomwvevi mizezebi~;
•	 SeqmeniT saboloo produqti davalebis mixedviT;
•	 jgufis wevrebTan TanamSromlobiT SeqmeniT saerTo produqti; 
•	  waradgineT Tqveni produqti dagegmilisamebr.

 resursebi.  konkretuli bmulebis CamonaTvali informaciis mosaZieblad. 

http://www.chemclub.edu.ge/view_ideas.php?id=10
http://www.ambioni.ge/rogor-dgundeba-vargisia-tu-ara-wyali-sasmelad
https://alter-nat-ive.blogspot.com/2014/01/blog-post.html

moswavleebs winaswar vawvdiT  meTodis instruqcias.
• gainawileT rolebi Tqveni Sexedulebisamebr (Tu veb-Zieba jgufuri aq-

tivobaa); 
magaliTad: 1. adamianis uflebaTa damcveli;  2. mecnieri; 3. eqimi; 4. sociologi; 

5. garemos damcveli;  6. metyeve; 7. fermeri; 8. diplomati.

• gaecaniT bmulebze mocemul informacias da SearCieT Tqveni rolisaTvis Se-
sabamisi bmulebi (Tu veb-Zieba jgufuri aqtivobaa); 

• SeafaseT samuSaos saerTo moculoba da dagegmeT Semdgomi samuSao  procesi;
• daamuSaveT informacia, ise, rogorc amas moiTxovs davaleba: 
1. dawereT ese 
an  2. gamoiyeneT:  diagrama, sqema, cnebis ruka Tu cxrili,
an  3. moamzadeT interviu
•	 SeqmeniT saboloo produqti davalebis mixedviT;
•	 jgufis wevrebTan TanamSromlobiT SeqmeniT saerTo produqti (Tu veb-Zie-

ba jgufuri aqtivobaa); 
•	  waradgineT Tqveni produqti gegmis mixedviT.
 resursebi – am nawilSi Tqven unda miuTiToT konkretuli bmulebis CamonaT-

vali informaciis mosaZieblad, romelic Tavad moZebneT TemasTan dakavSirebuli 
sityvis meSveobiT da SearCieT Tqveni moswavleebis asakisa da SesaZleblobebis 
mixedviT, aseve maTi motivirebis mixedviTac. gadaamowmeT, rom yvela bmuli iyos 
moqmedi da uSualod dakavSirebuli veb-Ziebis aqtivobasTan.
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saSinao davaleba

1    A, B da C WurWelSi moaTavses erTi da imave wyalgayvanilobidan momdinare 
wyali, xolo D WurWelSi − gamoxdili wyali.

gaecaniT cxrilis monacemebs:

wylis nimuSi
daxarjuli sapnis xsnaris moculoba 

(sm3)

A daumuSavebeli wyali 10

B aduRebuli wyali 7

C ionmimocvliT darbilebuli wyali 0.5

D gamoxdili wyali 0.5

a) aris Tu ara ionmimocvla efeqturi gza sixistis mosacileblad?
b) ras ityviT am TvalsazrisiTY wylis aduRebaze?
g) ra tipis sixistes Seicavs A nimuSi?
d) ras ityviT wylis  gamoxdis gziT sixistis mocilebis Sesaxeb?

a) ionmimocvla namdvilad efeqturi gzaa sixistis mosacileblad, radgan cxr-
ilis monacemebis mixedviT naklebi saponi ixarjeba;

b) aduReba acilebs mxolod droebiT sixistes, amitom araekonomiuria da arae-
feqturi, amas mowmobs daxarjuli sapnis  raodenobac;

g) A A nimuSi savaraudod Seicavs  orive tipis sixistes. bevri saponi ixarjeba;
d) wylis gamoxda aseve efeqturi gzaa wylis dasarbileblad, Tumca araekono-

miuria, radgan bevri energia ixarjeba.

2    daakvirdiT suraTs. ivaraudeT, ra aris gamosaxuli? miuwereT komentari. 
Semdeg ki SeadareT suraTis boloSi Caweril swor komentars, komentaris 
wasakiTxad wigni SemoabruneT.

iqneb fiqrobT, rom suraTze Crdilo-yinulovani okeanis sanapiro an sulac 
avangarduli arqiteqturis nimuSia gamosaxuli, Tu asea, cdebiT. es yvelaferi 
kalciumisa da magniumis karbonatebisagan aris agebuli da xisti wylis bunebrivi 
dinebis Sedegia.
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xisti wylis Tvisebebis gamokvleva
erT WurWelSi CaasxiT gamoxdili wyali, meoreSi ki – onkanis wyali. 
amgvarad, geqnebaT ori WurWeli – erTi gamoxdili wyliT, meore ki – 
xisti wyliT.
moamzadeT sapnis xsnari da SeamowmeT misi aqafebis siswrafe jer xist 
wyalSi, Semdeg ki – gamoxdil wyalSi. romel sinjaraSi warmoiqmna nale-
qi? gamoTqviT varaudi – ratom warmoiqmna naleqi, ratom kargavs saponi 
gamrecx Tvisebebs xist wyalSi.
Cven ki gTavazobT reaqciis tolobas, romelic kvlevis Sedegis axsnaSi 
dagexmarebaT:

saSinao cda

!

2C17H35COONa + CaCl2 → (C17H35COO)2Ca ↓ + 2NaCl
saponi kal-

ciumis 
marili, 

romelic 
iwvevs 

sixistes

saponi  organuli mJavas natriumis marilia, is mimocvlis reaqciaSi Sedis 
sixistis gamomwvev marilebTan, ris Sedegadac warmoiqmneba wyalSi uxsnadi organ-
uli marili.
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 1    iodi warmoqmnis  IF7-is mdgrad molekulas, qlori ki – ClF3-is mdgrad 
molekulas, ClF5-is aramdgrad molekulas da, ramdenadac dReisaTvis cnobilia, ar 
warmoqmnis ClF7-is molekulas.axseniT ra aris amis ZiriTadi mizezebi. 

SesaZlebelia am davalebis Sesasruleblad sxvadasxva literaturuli wyaros, 
maT Soris, cnobaris gamoyeneba dagWirdeT. nebismier SemTxvevaSi yuradReba 
gaamaxvileT qlorisa da iodis atomTa zomebze da atombirTvis muxtze.

fTori yvelaze eleqtrouaryofiTi (4.0) da yvelaze mcire atomuri radiusis 
mqone (0.071nm) elementia VIIA jgufSi. didi eleqtrouaryofiToba da mcire radiusi 
mis did aqtiurobas ganapirobebs. atomuri nomris zrdis mixedviT mcirdeba 
halogenis eleqtronisadmi swrafva. amitom iodi yvelaze naklebad aqtiuria, xolo 
fTori – yvelaze aqtiuri arametali. fTori iodTan warmoqmnis 1F7-is molekeulas.

qlors iodTan SedarebiT naklebi radiusi (0.099nm) da didi eleqtro
uaryofiToba (3.0) aqvs,  fTorTan amJRavnebs +3 J/r da ara +7J/r , rogorc iodTan 
da warmoqmnis ClF3-s.

2    ganixileT elementebis – azotisa da fosforis eleqtronuli aRnagobebi, 
agreTve maTi hidridebisa da oqsidebis Tvisebebi da axseniT,   ratom 
ganekuTvneba es ori elementi VA jgufs.

N – NH3		  N2O5		  NH3 + H2O → NH4OH  
P – PH3		  P2O5		  PH3 + H2O → PH4OH
4NO2 + 2H2O + O2 → 4HNO3	 P2O5 + 3H2O → 2H3PO4  
N da P imitomaa VA jgufSi, rom gare Sreze 5 eleqtrons Seicavs

7N _ 1s22s22p3

15P _ 1s22s22p63s23p3

amis gamo maTi qimiuri Tvisebebi msgavsia da warmoqmnis  msgavsi Sedgenilobis 
naerTebs.

3    warmoidgineT, rom turisti xarT
davuSvaT, rom tyeze gamavali gziT xangrZlivi mogzaurobisas saWiro gaxda 

manqanis radiatorSi axali wylis Casxma, am adgilebSi ki mxolod wyarosa da Wis 
wyalia, romelic Zalian xistia. rogor SeiZleba wylis darbileba aseT pirobebSi, 
Tu xelT araviTari reaqtivi ar gaqvT?

jer wyali unda avaduRoT koconze, amiT moacilebT karbonatul sixistes, Sem-
deg SeagroveT nacari da CauSviT wyalSi. es moacilebs arakarbonatul sixistes. 
Semdeg saWiroa wylis gafiltrva qsoviliT, an wyals daacdiT dawdomas da Semdeg 
mis zeda fenas frTxilad gadaasxamT. nacari Seicavs K2CO3-s mniSvnelovani raode-
nobiT, romelic gamoiwvevs kalciumisa da magniumis marilebis daleqvas.

		  MgSO4+K2CO3  → MgCO3↓  + K2SO4

SeamowmeT Tqveni codna 3.1.2.4
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5   magniumis sulfatSi minarevis saxiT 1% bariumis sulfatia.
aRwereT martivi procedura, romliTac SeZlebT am narevidan sufTa, 

hidratirebuli, anu wylis molekulebTan SeerTebuli magniumis sulfatis mSrali 
kristalebis miRebas.

es narevi gavxsnaT wyalSi da gavfiltroYT, bariumis sulfati, rogorc uxsnadi 
marili, filtris qaRaldze darCeba. filtrati avaorTqloT. miviRebT magniumis 
sulfatis hidratirebul kristalebs. 

6   SeadgineT reaqciaTa sruli tolobebi Semdegi procesebisaTvis:
a) selenis dioqsidis urTierTqmedeba wyalTan;
b) natriumis peroqsidis urTierTqmedeba wyalTan;
g) myari TuTiis sulfidis urTierTqmedeba marilmJavasTan;
d) wyalbadis peroqsidis daSla.

a) SeO2 + H2O →  H2SeO3
b) NNa2O2 +H2O → 2NaOH +H2O2
g) ZnS + 2HCl →  ZnCl2 +H2S↑
d) 2H2O2  → 2H2O +O2

 7    a) romeli halogenia yvelaze Zlieri mJangavi? ra aris amis mizezi?
  b) aRwereT martivi qimiuri reaqcia, romliTac  SesaZloa erTmaneTisagan 

ganvasxvavoT natriumis  bromidi da natriumis iodidi, ra reagenti  dagvWirdeba 
saamisod?

g) miuTiTeT qimiuri bmis tipi naerTSi SF6.
miuTiTeT Jangvis ricxvebi.

a) yvelaze Zlieri mJangavia fTori, mis atoms yvelaze mcire radiusi aqvs da is 
yvelaze eleqtrouaryofiTi elementia periodulobis cxrilSi;

b) natriumis bromidi da natriumis iodidi erTmaneTisagan SegviZlia ganvasx-
vavoT vercxlis nitratiT.

natriumis bromidze vercxlis nitratis urTierTqmedebiT gamoiyofa moyvi-
Talo naleqi, xolo natriumis iodidze vercxlis nitratis moqmedebiT − yviTeli 
naleqi.

4  warmoidgineT, rom medda xarT
davuSvaT, rom xarT medda patara dasaxlebaSi, sadac ar aris afTiaqi.  Tqven 

mogmarTaT dasaxlebis mcxovrebma SekiTxviT: SeiZleba Tu ara Sinaganad miiRos 
CaCl2-is xsnari, romelSic mcire raodenobis TeTri, bambis magvari naleqi gaCnda, 
mas am preparatis miReba saswrafod esaWiroeba, axlis SeZena ki mocemul momentSi 
SeuZlebelia. ras upasuxebT?

kalciumis qloridi CaCl2 – erT-er-
Ti cnobili da gavrcelebuli preparatia, 
romelic gamoiyeneba araerTi daavadebis, 
gansakuTrebiT, ki alergiuli daavadebebis 
samkurnalod.

aseTi preparatis miReba SesaZlebe-
lia yovelgvari riskis gareSe. TeTri 
nadebi – es aris kalciumis karbonati, 
romlis mcire raodenoba absoluturad 
usafrTxoa (droTa ganmavlobaSi xsnar-

Si gaixsna CO2, CO3
2– ioni Ca2+-Tan gva-

Zlevs karbonats).

cnobisaTvis
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g) SF6 polarul-kovalenturi naerTia. is warmoqmnilia gogirdis aRgznebul 
mdgomareobaSi gadasvlis Sedegad.

S n=3  ↑↓ ↑↓ ↑ ↑  ↑ ↑ ↑ ↑ ↑ ↑ →  S*

	   +6–1
Jangvis ricxvebia SF6

 

8   vercxlis nitratis xsnarTan marilmJavas Serevisas maSinve warmoiqmneba Te-
Tri naleqi.

a) SeadgineT am reaqciis ionuri toloba;
b) ratom mimdinareobs reaqcia ase swrafad?
g) ratom muqdeba swrafad warmoqmnili TeTri naleqi?

a) AgNO3 + HCl → AgCl↓ + HNO3

     Ag++ NO3
− + H+ + Cl− → AgCl↓ + H+ + NO3

−

     Ag+ + Cl− → AgCl↓
b) reaqcia mimdinareobs swrafad, vinaidan es aris reaqcia ionebs Soris wyalx-

snarSi;
g) TeTri xaWosebri naleqi muqdeba AgCl-is daSlis gamo, gamoiyofa Tavisufali 

vercxli.

9  SeadareT Semdegi naerTebi qimiuri bmis tipis mixedviT. romeli iSleba wy-
alxsnarSi ionebad da romeli – ara? ratom?

a) CCl4 da SnCl4;			   b) AlCl3 da PCl3;
g) CaCl2 da FeCl2;			   d) HCl da NaCl.

a) CCl4 kovalenturi naerTia, C–Cl mcired polarulia, amitom is ionebad ar iS-
leba.	

 SnCl2 SesaZloa ionur naerTebs mivakuTvnoT

    2e 

SnCl2
, is disocirdeba Semdegnairad SnCl2 → Sn2+ + 2Cl−

b) AlCl3 SesaZloa mivakuTvnoT ionur naerTebs

 
    3e 

AlCl3
, is disocirdeba Semdegi tolobiT: AlCl3 → Al3+ + 3Cl−

PCl5 kovalenturi naerTia, is warmoiqmneba fosforis aRgznebul mdgomareoba-
Si gadasvliT, bma mcired polarulia da ar disocirdeba ionebad;

g) CaCl2 da FeCl2 orive ionur naerTia, orive wyalSi xsnadia da orive iSleba ione-
bad:

CaCl2 →Ca2+ + 2Cl−; FeCl2 → Fe2+ + 2Cl− 
d) HCl polaruli kovalenturi naerTia

ClH  wyalSi gaxsnisas H – Cl Bbma polarizdeba, ionur bmaSi gadadis da moleku-
la ionebad iSleba: 

HCl →H+ + Cl−

rac Seexeba NaCl -s, is ionuri naerTia da advilad iSleba ionebad. 
NaCl  → Na+ + Cl−
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 10    cxrilSi mocemulia zogierTi cnoba IVA jgufis elementebis Sesaxeb.
a) SeadgineT siliciumis sruli eleqtronuli formula;
b) miuTiTeT ori mizezi, ris gamoc ionizaciis energia iklebs zevidan qveviT;
g) ivaraudeT, ra kavSiria lRobis temperaturasa da nivTierebaTa struq-

turebs Soris;

elementis saxelwodeba
atomuri no-

meri
ionizaciis energia kj/molo t lRobis°C

naxSirbadi (almasi) 6 1086 3730

siliciumi 14 787 1410

germaniumi 32 780 937

kala 50 707 232

tyvia 82 715 327

a) Si   s22s22p63s23p2	

n=1  ↑↓

n=3
n=2  ↑↓

↑↓
↑↓ ↑↓  ↑↓
 ↑  ↑

b) ionizaciis energia is energiaa, romelic saWiroa elementis atomisagan ele-
qtronis mosawyvetad. amitom rac ufro metia radiusi, miT ufro advilad mowydeba 
eleqtroni. aseve mniSvnelovania gare doneze eleqtronTa ricxvi.

cxrilSi mocemuli elementebis SemTxvevaSi atomuri radiusi zemodan qvemoT 
izrdeba, gareE doneze eleqtonTa ricxvi ki rCeba ucvleli, amitom ionizaciis en-
ergia zemodan qvemoT klebulobs;

g) siliciumsa da naxSirbads aqvs atomuri kristaluri struqtura, aseTi 
struqturis nivTierebebs ki, rogorc cnobilia, lRobis maRali temperatura 
gaaCnia. germaniumis, kalas da tyvias ki aqvs metaluri kristaluri struqtura, 
atomuri radiusis gazrdis gamo metalis kationebs OSoris manZili izrdeba da 
lRobis temperaturac mcirdeba.

 11    romeli mJavaa ufro Zlieri – gogirdwyalbadmJava Tu qlorwyalbadmJava? 
selenwyalbadmJava Tu gogirdwyalbadmJava?

pasuxi daasabuTeT.

selenwyalbadmJava da gogirdwyalbadmJava miekuTvneba erTi da imave VIA jgu-
fis elementebis hidridebs.

am naerTebSi selenisa da gogirdis muxtebi erTnaria, samagierod, manZili wy-
albad-ionsa da selenid-ionis Soris. ufro metia, vidre wyalbad-ionsa da sul-
fid-ions Soris. amitom selenwyalbadSi wyalbadis ionis moxleCa da mJavuri 
bunebis gamovlineba ufro iolia, vidre – gogirwyalbadSi. amitom ufro Zlieri 
mJavaa H2Se. rac Seexeba gogirdwyalbadsa da qlorwyalbads, aq mniSvnelovania ion-
Ta muxtebi S2− da Cl−. S2- ufro Zlier miizidavs wyalbadis ions, vidre  – Cl− ioni, ami-
tom qlorwyalbadmJava ufro Zlier mJava bunebas avlens, vidre gogirdwyalbadm-
Java.
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wyvili eleqtroni fosforis atomsac aqvs da 
azotis atomsac, magram, fosforis atombirTvis 
muxti ufro didia, vidre azotisa, amitom mas 
uWirs aseve dadebiTad damuxtuli wyalbadis 
kationis mierTeba, ris gamoc amiakis wyalxsnar-
Tan SedarebiT PH3-is wyalxsnarSi fuZe Tvisebe-
bi ufro naklebadaa gamoxatuli.

PH4
+NH4

+

sur.194.1 NH4
+ -isa da PH4

+-is modelebi

12     amiakis NH3 
wylaxsnaric fuZe Tvisebisaa da fosfinis PH3 wyalxsnaric. 

Tumca amiakis wyalxsnaris fuZe Tvisebebi gacilebiT aRemateba fosfinis 
wyalxsnaris fuZe Tvisebebs. ivaraudeT, ra aris amis mizezi?

 13   gaecaniT sxvadasxva siTxis nimuSebs:	
		  A – gamoxdili wyali;

		  B – onkanis wyali;
		  C – kalciumis hidroqsidis xsnari;
		  D – natriumis qloridis xsnari;
		  E – ucnobi xsnari.
TiToeul WurWelSi 10 sm3 moculobis siTxes daamates 10 wveTi sapnis xsnari. 
30 wm-iani njRrevis Sedegad miiRes qafis simaRle: 
A – 8 sm; 		  BB – 1 sm;	  C – 0 sm; 	 D – 8 sm; 	 E – 0.5 sm.
a) onkanis wyali rbilia Tu xisti? axseniT pasuxi.
b) warmoqmnis Tu ara naleqs natriumis qloridis xsnari sapnis xsnarTan rea-

qciaSi Sesvlisas?
g) iwvevs Tu ara kalciumis hidroqsidi sixistes?
d) ra SegiZliaT TqvaT E ucnobi xsnaris Sesaxeb?
e) E xsnaris kidev erTi nimuSi aduRes 5 wT-is ganmavlobaSi da Semdeg cda 

gaimeores. amjerad, qafis simaRlem miaRwia 8 sm-s – axseniT Sedegi.
v) ra Sedegs miiRebdiT, Tu E nimuSs aiRebdnen ionmimocvlis svetidan?

a)  onkanis wyali xistia, radgan sapnis qafis simaRle 1 sm-ia;
b) natriumis qloridi sapnis xsnarTan naleqs ar warmoqmnis, radgan  qafis 

simaRle 8 sm-ia;
g) kaliumis  hidroqsidi iwvevs sixistes, radgan  sapnis xsnari saerTod ar aqafda;
d) EE ucnobi xsnari aseve xistia, radgan  sapnis qafis simaRle naklebia 0.5 sm-ze;
e) EE xsnari Seicavda droebiT sixistes, romelic moscilda duRilis Sedegad, 

amitom qafis simaRlem miaRwia 8 sm-s;
v) E nimuSis gatarebisas ionmimocvlis svetSi is darbildeboda da qafis simaRle 

miaRwevda, daaxloebiT 8 sm-s.

14     qromi d-elementia. is reaqciaSi Sedis marilmJavasTan zustad ise, rogorc 
rkina da warmoqmnis mwvane Seferilobis ions Cr3+.

a) 1) ras davinaxavT, Tu qroms qlorwyalbadmJavas davamatebT?
	 2) SeadgineT am reaqciis toloba. gaiTvaliswineT eleqtronuli balansi;
b) ras davinaxavT, Tu qromis fxvnils spilenZis sulfatis xsnars davamatebT?
	 SeadgineT am reaqciis toloba. gaiTvaliswineT eleqtronuli balansi;
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g) qromi, Tavisufali saxiT, SegviZlia miviRoT misi oqsidisagan, Tu mas gavax-
urebT aluminTan erTad.

1) romeli ufro aqtiuria – qromi Tu alumini?
2) SeadgineT am reaqciis toloba. gaiTvaliswineT eleqtronuli balansi;
d) qromi aseve SegviZlia miviRoT kaTodTan, im xsnaris eleqtroliziT, rome-

lic Seicavs Cr3+ – ions;
SeadgineT kaTodTan mimdinare naxevarreaqciis toloba;
e) kidev erTi d-elementi titani gamoiyofa misi qloridisagan (TiCl4), Tu mas na-

triumTan erTad gavaxurebT. ras ityviT titanis aqtiurobis Sesaxeb?
a) 1) Tu qroms qlorwyalbadmJavas davamatebT, miiReba mwvane Seferilobis 

xsnari da gamoiyofa airis buStebi (wyalbadis);
	   0           +                  +3                  0
2) 2Cr + 6HCl → 2CrCl3+ 3H2

 Cr0 – 3e– →Cr3+     	 3       2     daiJanga – aRmdgenia

 2H+  + 2e– → H0
2 	 2       3        aRdga – mJangavia

b) 1) Tu qroms spilenZ(II)-is sulfatis xsnars davamatebT, qromis zedapirze 
gamoyofas daiwyebs metaluri spilenZi, qromi gamoaZevebs spilenZs misi marilis 
xsnaridan:

	    0       + 2                  +3                           0
2) 2Cr+3CuSO4→Cr2(SO4)3+ 3Cu
    
	 Cr0 – 3e– → Cr3+          3	       2     daiJanga – aRmdgenia
	 Cu+2 + 2e– → Cu2+     2         3     aRdga – mJangavia

g) 1) ufro aqtiuria alumini, radgan iolad iJangeba, reaqciaSi gascems ele-
qtronebs: 

            +3                0             0          +3   
	 2) Cr2O3+2Al→2Cr + Al2O3.
	 2Cr+3  + 6e– → 2Cr0       6        1     aRdga – mJangavia    
	 Al0   – 3e– → Al+3        	 3        2    daiJanga – aRmdgenia     

d) aseTi xsnari SesaZloa iyos CrCl3. kaTodTan mimdinare naxevarreaqcia iqneba:
			   K(–) Cr+3+3e–→Cr0.
e) titanis aqtiurobis Sesaxeb SesaZloa iTqvas, rom misi aqtiuroba CamorCeba 

natriumis aqtiurobas, metalTa Zabvis eleqtroqimiur mwkrivSi is natriumis Sem-
degaa:

		  TiCl4 + 4Na  t→  Ti +4NaCl
15     metalTa Zabvis eleqtroqimiur mwkrivSi nikeli rkinis Semdegaa, Tumca 
moTavsebulia tyviamde. gamoiyeneT metalTa Zabvis eleqtroqimiuri mwkrivi, raTa 
ivaraudoT nikelis Tvisebebi:

a) haerSi gacxelebisas;
b) civ wyalTan;
g) koncentrirebul marilmJavasTan; 
d) spilenZ(II)-is oqsidTan gaxurebisas;
e) rodesac mas vaTavsebT tyvia(II)-is nitratis xsnarSi.

6

6

6
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a) haerze Cveulebriv pirobebSi ar iJangeba, gacxelebisas ki daiJangeba;
b) civ wyalTan reaqciaSi ar Seva;
g) koncentrirebul HCl-Tan Seva reaqciaSi:	 Ni+2HCl→NiCl2+H2↑.

d) spilenZ(II)-is oqsidTan gacxelebisas aRadgens spilenZs, radgan nikeli 
spilenZze aqtiuria:

		  CuO+Ni → Cu + NiO.
e) tyviis nitratis xsnarSi moTavsebisas is gamoaZevebs tyvias:
			   Ni+Pb(NO3)2→ Ni(NO3)2+ Pb.

16    SeadgineT tolobebi im reaqciebisaTvis, romlebic warimarTeba, rodesac:
a) magniumi reaqciaSi Sedis wylis orTqlTan;
b) TuTia reaqciaSi Sedis ganzavebul marilmJavasTan;
g) alumins vaxurebT rkina(III)-is oqsidTan;
d) spilenZs vaTavsebT vercxlis nitratis xsnarSi.

a) Mg+2H2O→Mg(OH)2+2H2↑
b) Zn+2HCl→ZnCl2+H2↑
g) 2Al+Fe2O3→2Fe+Al2O3

d) Cu+2AgNO3→Cu(NO3)2+2Ag

17    oTxi gansxvavebuli metalis miRebis Sesaxeb informacia warmodgenilia cx-
rilis saxiT:

metali

naerTis formula 

saidanac metals 

iReben

miRebis meTodi

rkina Fe2O3 aRadgenen naxSirbadiT

alumini Al2O3∙2H2O eleqtroliziT

spilenZi Cu2S madnis gamowviT

natriumi NaCl nalRobis eleqtroliziT

a) daalageT warmodgenili oTxi metali aqtivobis mixedviT;
b) rogor Rebuloben ufro aqtiur metalebs?
g)    1) rogor Rebuloben pasiur metalebs?
	 2) ratom ar SeiZleba am meTodis gamoyeneba aqtiuri metalebis SemTxvevaSi?
d) alumini ufro Zviria, vidre rkina, miuxedavad imisa, rom am metalebis Sem-

cveli orive madani iafia. axseniT ratom?
e) romel meTodebs gamoiyenebdiT, rom miiRoT;
	 1) kaliumi;	 2) tyvia;	 3) magniumi.
miniSneba: SexedeT metalebis ganlagebas gv. 122,  me-5  davalebaSi.
v) oqro metalia, romelic bunebaSi TviTnabadi saxiT moipoveba. axseniT, ras 

niSnavs es;
z) daasaxeleT kidev erTi metali, romelic bunebaSi TviTnabadi saxiT moipov-

eba.
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a) aqtiuroba mcirdeba mwkrivSi: Na   Al   Fe   Cu;
b) aqtiur metalebs Rebuloben nalRobis eleqtrolizis gziT;
g)    1) pasiur metalebs Rebuloben maTi naerTebis Semcveli madnebidan;
	 2) aqtiuri metalebis miReba am gziT SeuZlebelia, radgan maTi aRdgena sxva 

nivTierebebiT praqtikulad SeuZlebelia;
d) alumini miiReba eleqtroliziT, rac Zviri meTodia. rkina ki miiReba madni-

dan, rac SedarebiT iafia.
e)    1) kaliumis miReba SesaZlebelia eleqtroliziT;
	 2) tyviis miReba SesaZlebelia madnidan, misi oqsidis aRdgenis gziT;
v) magniumis miReba aseve SesaZlebelia eleqtroliziT;
z) TviTnabadi saxiT niSnavs, rom moipoveba Tavisufali saxiT, martivi nivTier-

ebis saxiT;
T) TviTnabadi saxiT moipoveba aseve vercxli.

18    daasaxeleT or-ori mizezi imisa, Tu ratom gamoiyeneba metalebi qvemoT Ca-
moTvlili miznebisaTvis:

a) alumini fanjris CarCoebis dasamzadeblad;
b) rkina xidebis mSeneblobaSi;
g) spilenZi eleqtromavTulebis dasamzadeblad;
d) TuTia foladis nivTebis mosapirkeTeblad;
e) titani adamianis sxeulSi saxsrebis proTezirebisaTvis;
v) platina samkaulebisaTvis.

a) 1) alumins daJangvisagan icavs oqsidis fena;
	 2) alumini msubuqia;
b) 1) rkina mtkice metalia, naklebad plastikuria;
	 2) rkina magari metalia;
g) 1) spilenZi kargi eleqtrogamtaria;
	 2) spilenZi plastikuria;
d) 1) TuTias daJangvisagan icavs oqsidis fena;

2) TuTia ufro iolad iJangeba da is icavs rkinas (folads) daJangvisagan;
e)	 1) titani magari metalia;
	 2) mdgradia garemo pirobebis mimarT;
v) 1) platina mdgradia garemo pirobebis mimarT;
	 2) platina plastikuria.

19    romel nivTierebas – Jangbads, qlors Tu gogirds Seesabameba qvemoT moce-
muli aRweriloba:

a) wyalSi sakmaod xsnadia;
b) myaria oTaxis temperaturaze;
g) reaqciaSi Sedis metalebTan, raTa warmoqmnas marilebi;
d) arsebobs erTze meti myari formiT;
e) wylis Tanaobisas auferulebs saRebavs;
v) iwvis haerze lurji aliT;
z) reaqciaSi Sedis wyalbadTan, raTa warmoqmnas wyali;
T) momwamlavi airia;
i) amateben kauCuks, raTa is gaxdes ufro mtkice; 
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k) ara aqvs feri;
l) anTebs mbJutav kvars;
m) warmoqmnis airad oqsids, romelic iwvevs mJava wvimebs?

a) qlori;
b) gogirdi;
g) qlori;
d) gogirdi;
e) qlori;
v) gogirdi;
z) Jangbadi;
T) qlori;
i) gogirdi;
k) Jangbadi;
l) Jangbadi;
m) gogirdi.

20    cxriliT mocemulia konkretuli oqsidebis maxasiaTeblebi:

oqsidebi
agregatuli md-

gomareoba 200C-ze

wyalSi gaxsnis Sedegad

gamoyofili 

energia
xsnari pH

magniumis oqsidi myari ar gamoiyofa 7-ze metia

kalciumis oqsidi myari gamoiyofa 7-ze metia

spilenZ(II)-is oq-

sidi
myari ar gamoiyofa _

gogirdis 

dioqsidi
airadi gamoiyofa 7-ze naklebia

naxSirbadis dio-

qsidi
airadi ar gamoiyofa 7-ze naklebia

a) ratom ar aris mocemuli spilenZ(II)-is oqsidis SemTxvevaSi pH?
b) romeli oqsidebis wylis gaxsnisas gamoiyofa siTbo?
g) romeli ori oqsidi Seicavs mxolod arametalebs?
d) 1) cxrilSi mocemuli informaciis safuZvelze, ra daskvnebi SegviZlia gamov-

itanoT oqsidebis wyalxsnarebis pH-is Sesaxeb?
2) oqsidebis agregatuli mdgomareobebis Sesaxeb 200C-ze?

a) spilenZII(-)is oqsidi wyalSi ar ixsneba, amitom masze wylis damatebiT xsnari 
ar miiReba. Sesabamisad, SeuZlebelia pH-ze laparaki;

b) siTbo gamoiyofa kalciumisa da gogirdis oqsidebis wyalSi gaxsnisas;
g) mxolod arametalebs Seicavs gogirdis dioqsidi da naxSirbadis dioqsidi;
d) 1) naxSirbadis dioqsidisa da gogirdis dioqsidis wyalxsnarebis pH 7-ze nak-

lebia, e.i. maT mJava reaqcia aqvT, xolo kalciumis oqsidisa da magniumis oqsidis 
wyalxsnarebis pH 7-ze metia, e .i. maT tute reaqcia aqvT;

2) metalTa oqsidebi 200C-ze myari nivTierebebia, arametalTa oqsidebi ki – ai-
radia (cxrilSi warmodgenili oqsidebidan).
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