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Bu dərslik sizə Azərbaycan dövləti tərəfindən bir dərs ilində istifadə 
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ilində digər məktəbli yoldaşınız  ondan sizin kimi rahat istifadə edə bilsin. 

Sizə təhsildə uğurlar arzulayırıq!
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mkvdari zRvis wyalSi arsebuli 

marilebidan aRsaniSnavia magniumis 

qloridi, kaliumis qloridi, natriu-

mis qloridi da kaliumis nitrati. am 

marilebs zRvis wylidan sxvadasxva 

meTodiT gamoyofen da Semdeg 

garkveuli daniSnulebiT moixmaren.

· wyalSi xsnadi myari nivTierebebis wylis narevidan gamosayofad aorTqlebis (amoSrobis) 

meTods iyeneben.
· wyalSi uxsnadi myari nivTierebebis wylis narevidan gamoyofa filtraciis meTodiT 

xdeba.
· zogierTi wyalSi xsnadi myari nivTierebis wylis narevidan gamosayofad kristalizaciis 

meTods mimarTaven.
· wyalis gamoyofa masSi gaxsnili nivTierebebisgan martivi distilaciis meTodiT xdeba.
· ori an meti erTmaneTSi gaxsnili siTxis dasayofad fraqciuli distilaciis meTodi 

gamoiyeneba.
· erTmaneTSi uxsnadi siTxeebis dasasayofad dayovnebis meTodi gamoiyeneba.
· narevebis SemadgenlobaSi arsebuli nivTierebebis qaRaldis zedapirze dayofas Sesabamis 

gamxsnelSi maTi gaxsnisas qaRaldis  qromatografia ewodeba.

1. ra mizezi ganapirobebs marilebis 

zRvis fskerze daleqvasa da 

dagrovebas? 
2. Tqveni azriT, rogor icvleba 

sezonebis mixedviT marilebis     
raodenoba zRvis wyalSi? 

3. ra meTodebis gamoyeneba SeiZleba 
zRvis wylidan masSi gaxsnili 
marilebis gamosayofad?

iordaniasa da israels Soris mdebare zRvas „mkvdar zRvas“ uwodeben.
am zRvaSi aranairi formis sicocxle ar arsebobs. amave dros zRvis wylis Semad-

genlobaSi iseTi nivTierebebia, romlebic farTod gamoiyeneba mrewvelobasa da 

soflis meurneobaSi. am nivTierebebis Semcveloba zRvis wyalSi Zalian maRalia. amis 

gamo wylis simkvrive imdenad momatebulia, rom  curvis armcodne mobanaveebic wylis 

zedapirze Tavisuflad tivtiveben da CaZirvis aranairi safrTxe ar emuqrebaT. zRvis 

fskersa da sanapirosTan sakmao sisqis marilovani danaleqebia.

narevebis dayofa5
iva
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5.1  kristalizaciis meTodi

kaliumis nitrati wyalSi xsnadi myari nivTierebaa, qviSa ki _ wyalSi uxsnadi myari 

nivTiereba. am nivTierebebis wyalTan Serevisas warmoiqmneba narevebi, romlebic 

qvemoT suraTzea warmodgenili.

 rogorc „bunebis“ saxelmZRvanelodan viciT, myari 

nivTierebis gamoyofa wyalTan misi narevidan aorTqlebis 
(amoSrobis) meTodiT xdeba. am dros maRali temperaturis 

zemoqmedebiT wyali orTqldeba da am gziT myari nivTiereba 

mas gamoeyofa. qvemoT warmodgenili suraTi gviCvenebs 

sufris marilisa da wylis narevis Semadgenel komponentebad 

dayofas. gacxelebisas narevidan wyali orTqldeba da sufris 

marili WurWlis fskerze rCeba.

· romeli meTodiTaa SesaZlebeli kaliumis nitratisa da wylis 
narevis Semadgenel komponentebad dayofa?

· ra meTodiT SeiZleba qviSisa da wylis narevis dayofa?
· SeiZleba Tu ara natriumis nitratis gamoyofa narevidan wylis 

arasruli aorTqlebiT? Tqveni mosazreba daasabuTeT.

6

kaliumis nitrati + wyali qviSa + wyali

sakvanZo sityvebi

aorTqlebis meTodi, fil-
traciis meTodi, filtra-
ti, kristalizaciis meTodi, 
kristalhidrati

 wylisa da 
sufris marilis 
narevi

marilis 

kristalebi

wylis orTqli 

marili 

wyali 

II nawili

La
yih
ə



7

narevebis dayofa 5

aorTqlebis dros sufris marilis gamoyofis magaliTad 

SeiZleba moviyvanoT aseTi movlena: zafxulis cxel 

dReebSi mlaSe tbebis fskerze da napirebis gaswvriv 

kristaluri marili ileqeba.

miuxedavad imisa, rom aseTi narevebis dayofa aorTqlebiTac (amoSrobiT) SesaZlebelia, 

filtracia ufro racionalur meTodad iTvleba.

arsebobs wyalSi xsnadi iseTi myari nivTierebebi, romlebic aorTqlebis meTodiT narevidan 

maTi gamoyofis mcdelobisas iSleba da sxva nivTierebad gadaiqceva. magaliTad, Saqris 

xsnaris maRal temperaturaze gacxelebisas Saqari naxSirdeba.

wyalSi uxsnadi myari nivTierebebis wylisgan gamosayofad filtraciis meTods mimarTaven. 

filtris qaRaldSi narevis gatarebisas myari nivTiereba wylisgan naSTis saxiT gamoiyofa. 

wyali filtris wvril forebSi gadis, myari nivTiereba ki _ vera. Sedegad, wyalSi uxsnadi 

myari nivTiereba (qviSa) qaRaldze rCeba. am meTodis gamoyenebis erT-erTi piroba aseTia: 

filtris qaRaldis forebis zoma myari nivTierebis nawilakebis zomebze ufro mcire unda 

iyos. filtris qaRaldSi gasul siTxes filtrats uwodeben.

filtris qaRaldi

naSTi (qviSa) 

filtrati (wyali)

qviSisa da wylis narevi

wyali gadis 
filtris qaRaldSi

wyalSi uxsnadi myari 
nivTierebis (qviSis) 
nawilakebi filtris 
qaRaldze rCeba
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amitom aorTqlebis (amoSrobis) meTodi aseTi nivTierebebis wyalxsnaridan 

gamosayofad ar gamoiyeneba. aseT SemTxvevebisaTvis SemuSavebulia kristali-

zaciis meTodi, romelic iTvaliswinebs erTdroulad rogorc aorTqlebis, ise 

filtraciis gamoyenebas. am dros myari nivTierebis wyalxsnars aorTqleben 

najeri xsnaris mdgomareobamde da aciveben. radgan myari nivTierebebis wyalSi 

xsnadoba temperaturis klebisas mcirdeba, gaxsnili nivTierebis nawili 

TandaTanobiT kristalebis saxiT gamoiyofa, Semdeg ki filtraciis meTodiT 

kristalebs xsnaridan gamoyofen.

imsjeleT:

1. ras daakvirdiT xsnaris gacivebis 

Semdeg?

2. ras daakvirdiT filtris qaRaldze 

darCenili naSTis lupiT 

daTvalierebisas?

3. SesaZlebelia Tu ara xsnaridan aor-

Tqlebis meTodiT kristalhidratis 

( ) gamoyofa? Tqveni CuSO  ∙ 5H O4 2

mosazreba daasabuTeT.

saWiro saSualebebi: spirtqura, cecxlgamZle qimiuri Wiqa, erlenmeieris kolba, 
Zabri, filtris qaRaldi, lupa, samfexa, kristalhidrati wyali. CuSO ∙ 5H O, 4 2

rogor gamovyoT wylidan  kristalebi?CuSO  ∙ 5H O  4 2

nabiji 2.

moaTavseT xsnariani 

Wiqa samfexaze da 

gaacxeleT spirtquriT 

wylis nawilobriv 

aorTqlebamde.

samuSaos msvleloba:

nabiji 3.

gaaciveT xsnari, Semdeg 

filtris qaRaldis 

saSualebiT gafiltreT. 

filtris qaRaldze 

mogrovili naSTi 

gaaSreT da lupiT 

daaTvaliereT.

nabiji 1.
cecxlgamZle qimiur 

WiqaSi moaTavseT 

kristalhidratis 

garkveuli raodenoba, 

CaamateT gansazRvruli 

raodenobis wyali da 

mourieT srul 

gaxsnamde.

sa
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zogierTi nivTiereba Tavis SemadgenlobaSi kristalizebul wyals Seicavs. aseT nivTie-

rebebs kristalhidratebs uwodeben. magaliTebad SegviZlia moviyvanoT kristalhidratebi  

CuSO  ∙ 5H O  da  Na CO  ∙ 10H O. Zlieri gacxelebisas kristalhidrati kargavs krista-4 2 2 3 2

lizebul wyals. swored amitom kristalhidratebis mocileba wylisgan aorTqlebis gziT 

SeuZlebelia. amisaTvis kristalizaciis meTodi gamoiyeneba.

qvemoT naCvenebia kristalhidrat CuSO  ∙ 5H O-s gamoyofa  CuSO -is wyalxsnaridan krista-4 2 4

lizaciis meTodiT.

9

kristalizaciis meTodi gansakuTrebiT efeqturia xsnarebidan iseTi nivTierebebis gamo-

sayofad, romelTa xsnadoba temperaturis cvlilebasTan erTad mniSvnelovnad icvleba. aseT 

nivTierebebs miekuTvneba, magaliTad,  KNO , K Cr O  da sxv.3 2 2 7

zogierTi nivTierebis xsnadoba naklebadaa damokidebuli temperaturaze, anu temperaturis 

cvlilebisas maTi xsnadoba SesamCnevad ar icvleba.

aseTi nivTierebaa, magaliTad, sufris marili. swored amitom 

kvebis mrwvelobaSi sufris marilis gamosayofad krista-

lizaciis meTodi ar gamoiyeneba. xsnaris gacivebisas sufris 

marilis mxolod mcire nawili kristalizdeba.

kristalizaciis meTodis gamoyenebis dros gamoyofili niv-

Tierebebi ufro sufTaa, vidre aorTqlebis meTodis gamo-

yenebisas.

kristalizaciis meTodi, 

ZiriTadad, xsnarebidan 

iseTi nivTierebebis gamo-

sayofad gamoiyeneba, rom-

lebic gacxelebisas ama 

Tu im qimiur gardaqmnas 

ganicdian, an roca maTi 

xsnadoba mkveTrad icvle-

ba temperaturis cvlile-

bisas, aseve kristalhid-

ratebis gamosayofad.

gacxeleba 

CuSO -is xsnaris 4

gacxelebisas 
wylis nawili 
orTqldeba 

warmoiqmneba 
najeri xsnari

miRebuli xsnari civde-
ba da warmoiqmneba CuSO4 

x 5H O-s kristalebi2

kristalebis gamoyofa fil-
traciiTa da miRebuli fil-
tratis gamoSrobiT xdeba.

KNO3

NaCl

temperatura, °C

ni
vT

ie
r

eb
is

 w
ya

l
Si

 x
sn

ad
o

ba

K Cr O2 2 7

narevebis dayofa 5
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gamoiyeneT SeZenili codna 

naCvenebia myari nivTierebebis xsnadobis temperaturaze damokidebulebis amsaxveli 
grafiki.

SeamowmeT Tqveni codna

1. riT gansxavdeba aorTqlebis meTodi kristalizaciis meTodisgan?

2. ratom gamoiyeneba xsnaridan Saqris gamosayofad ara aorTqlebis, aramed kristali-
zaciis meTodi?

X

Y

temperatura, °C

ni
vT

ie
r

eb
is

 w
ya

l
Si

 x
sn

ad
o

ba

a. romeli meTodis gamoyenebaa mizanSewonili X nivTierebis wyalTan narevidan gamo-

sayofad? Tqveni mosazreba daasabuTeT.

b. romeli meTodis gamoyenebaa mizanSewonili Y nivTierebis wyalTan narevidan gamo-

sayofad? Tqveni mosazreba daasabuTeT.

10
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5.2  martivi da fraqciuli 
distilaciis meTodebi 

martivi distilaciis meTodi

zRvis wylisgan sufTa wylis misaRebad martivi distilaciis 
meTodi gamoiyeneba. 

laboratoriaSi am meTodis ganxorcieleba sadistilacio mow-

yobilobiT xdeba. am mowyobilobas laboratoriuli aRWur-

vilobis sxvadasxva sagnisgan awyoben qvemoT mocemuli sqemiT.

saudis arabeTSi wlis ganmavlobaSi umniSvnelo 
raodenobis naleqebi modis. qveyanaSi arsebuli tbe-
bisa da mdinareebis raodenoba ver akmayofilebs 
mosaxleobis moTxovnilebas sasmel wyalze. amitom 
am moTxovnilebis dakmayofileba sanaxevrod mainc 
zRvis wyliT xdeba. zRvis wylis maRali marilia-
nobis gamo misi sasmelad gamoyeneba SeuZlebelia. 
zRvis wylisgan sasmelad vargisi wylis misaRebad 
aSenebulia giganturi qarxnebi, romlebic saudis 
arabeTis mosaxleobas sakmarisi raodenobis 
sasmeli wyliT uzrunvelyofs.

• rogor iReben am qarxnebSi zRvis wylisgan sufTa sasmel wyals?

•  am gziT miRebuli sufTa wyali riT gansxvavdeba bunebrivi
   wyaros wylisgan?

11

nivTierebis wyalSi 
xsnadoba

sakvanZo sityvebi

martivi distilaciis meTodi, 

fraqciuli distilaciis meTodi

kolba 

mariliani 
wyali

Termometri 
wylis gamSvebi

civi wylis 

miwodeba

 sufTa 

wyali

macivari

narevebis dayofa 5
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saWiro saSualebebi: distilaciisTvis saWiro mowyobiloba, Termometri, spirtqura, 

samfexa, wyali, sufris marili.

rogor SeiZleba mariliani wylisgan sufTa wylis miReba?

samuSaos msvleloba:
nabiji 1. moamzadeT xsnari, amisTvis sufris marilis raRac raodenoba gaxseniT wyal-
Si. gansazRvreT xsnaris simkvrive meTodiT, romelic wina klasebSi „bunebis“ 
saxelmZRvaneloSi SeiswavleT.
nabiji 2. miRebuli xsnari CaasxiT kolbaSi da aawyveT martivi distilaciisTvis saWiro 
mowyobiloba. spirtquris alze frTxilad gaacxeleT kolba. kolbis gacxelebis dros 
mTeli eqsperimentis ganmavlobaSi akontroleT Termometris Cveneba.

nabiji 3. garkveul momentSi xsnaridan iwyeba wylis TandaTanobiTi aorTqleba. yuradReba 

miaqcieT, rom onkanidan macivris gavliT civi wyali gadiodes, rac aucilebelia wylis 

orTqlis kondensaciisTvis.

nabiji 4. yuradRebiT miadevneT Tvali mimReb WiqaSi kondensirebuli wylis wveTebis Segrovebas.

imsjeleT:

1.  ras daakvirdiT?

2. rogoria sxvaoba wylis simkvriveTa Soris kolbasa da WiqaSi? rogor axsnidiT am sxva-

obas?

3.  ratom iTvleba WiqaSi mogrovili wyali sufTad?

martivi distilaciis procesSi gamxsnelis orTqli 
xsnarisgan gamoiyofa, myari nivTiereba ki kolbaSi 
rCeba. 

distilaciis dros xdeba rogorc aorTqleba, ise _ 

kondensacia.

zRvis wyali cxeldeba kolbaSi, ra drosac igi TandaTanobiT 

orTqldeba. orTqli miliT gaivlis macivars, romelSic civi 

wyali gaedineba, da amis xarjze kondensirdeba _ siTxed 

gardaiqmneba. sufTa (distilirebuli) wyali wveTebad 

grovdeba WiqaSi, marili ki kolbaSi rCeba. amgvarad, zRvis 

wylisgan miiReba sufTa wyali.
martivi distilaciis meTodi wyalSi gaxsnili sxva myari 

nivTierebebis wylisgan gamosayofadac SegviZlia gamovi-

yenoT.

sa
qm

ia
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Termometri 

minis 

burTulakebi

fraqciuli 

sveti    

eTilis spirtisa 

da wylis narevi

eTilis 
spirti

civi wylis 
Semosasvleli

wylis 

gamSvebi 

macivari

13

fraqciuli distilaciis meTodi

erTmaneTSi xsnadi ori an meti siTxis dasayofad fraqciuli distilaciis meTodi 

gamoiyeneba. es meTodi dasayofi nivTierebebis duRilis temperaturaTa Soris sxvaobas 

emyareba. magaliTad, fraqciuli distilaciis meTodi gamoiyeneba eTilis spirtisa da wylis 

narevis dasayofad. amisaTvis am narevs kolbaSi asxamen da acxeleben. radgan eTilis spirtis 
0 0

duRilis temperatura 78 C-ia, xolo wylis duRilis temperatura _ 100 C, pirvelad spirti 

daiwyebs aorTqlebas.

spirtTan erTad garkveuli raodenobis wyalic orTqldeba. eTilis spirtisa da wylis 

orTqli fraqciul svetSi Sedis. eTilis spirti ufro metad aqroladia, amitom misi orTqli 

svetis minis burTulakebs gverds auvlis da macivarSi xvdeba. wylis orTqli ki am dros minis 

burTulakebTan Sexebisas kondensirdeba, warmoqmnili wylis wveTebi isev kolbaSi brundeba. 

Sedegad, eTilis spirti wylis orTqls gamoeyofa. eTilis spirtis aorTqlebisa da narevidan 
0

gamoyofis dros temperatura kolbaSi 78  C-s ar aRemateba.

fraqciuli distilaciis meTo-
di gamoiyeneba erTmaneTSi xsna-
di iseTi siTxeebis dasayofad, 
romelTa duRilis temperatu-
rebi mcired gansxvavdeba 
erTmaneTisgan.

narevebis dayofa 5
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gamoiyeneT SeZenili codna 

•   zRvis wylis marilebisgan gawmenda 

swored am mowyobilobis gamoyenebiT 

xdeba.

a. ra asoebiT aris aRniSnuli 

suraTze kolba, macivari da 

Termometri?

b. xelsawyos romel nawilSi 

mimdinareobs aorTqlebis 

procesi da romelSi _ 

kondensaciis?

g. ra ewodeba B siTxes? pasuxi 

daasabuTeT.

d. SeadareT A da B siTxeebis 

simkvrive erTmaneTs.

SeamowmeT Tqveni codna

2. riT gansxvavdeba erTmaneTisgan martivi da fraqciuli distilaciis mowyobilobebi?

nivTiereba wyalSi xsnadoba agregatuli mdgomareoba

meTanoli (duR. temp. = 64,7°С) ixsneba siTxe 

sakvebi soda ixsneba myari nivTiereba 

1. rogor SegviZlia meTanolisa da wylis narevidan _ meTanolis, xolo sakvebi sodisa
   da wylis narevidan wylis gamoyofa? Tqveni mosazreba daasabuTeT.

macivarSi moxvedrili eTilis spirtis orTqli gamdinare civi wylis zemoqmedebiT 

kondensirdeba da warmoqmnili spirtis wveTebi WiqaSi Caedineba. mas Semdeg, rac spirti 
0

mTlianad aorTqldeba, temperatura TandaTanobiT aiwevs da 78 C-s gadaaWarbebs. am dros 

gacxelebas wyveten. Sedegad, fraqciuli distilaciis meTodis gamoyenebiT eTilis spirti 

da wyali erTmaneTs gamoeyofa.

T

Y

A

B

X

Z

gacxeleba

II nawili
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Tqven ukve daakvirdiT, rom mcenareuli zeTi wyalSi Cas-

xmisas mas ar ereva da zedapirze rCeba. „bunebis“ saxelmZRva-

nelodan iciT, rom es movlena nivTierebaTa simkvriviTaa 

ganpirobebuli. imis gamo, rom zeTi da wyali erTmaneTSi ar 

ixsneba da maT gansxvavebuli simkvriveebi aqvT, es siTxeebi 

WiqaSi or fenas qmnis. wylis simkvrive metia, vidre zeTis, 

amitom wyali qveda fenas qmnis, zeTi ki _ zeda fenas. am Tvi-

sebis gaTvaliswinebiT SesaZlebelia maTi erTmaneTisgan ga-

mocalkeveba. meTods, romliTac aseTi siTxeebis dayofa xde-

ba, dayovnebis meTods uwodeben.

5 3 .  dayovnebis meTodi

· ra meTodiT SeiZleba eTilis spir-

tisa da wylis narevis dayofa?

· SesaZlebelia Tu ara imave 

meTodiT mcenareuli zeTisa da 

wylis narevis dayofa?Tqveni 

mosazreba daasabuTeT. 

· Tqven ra meTods SemogvTavazeb-

diT mcenareuli zeTisa da wylis 

narevis dasayofad?

mcenareuli 
zeTisa da

 wylis narevi

eTilis 
spirtisa da

da wylis narevi

suraTze 
naCvenebia eTilis 
spirtisa da 
mcenareuli 
zeTis narevebi 
wyalTan.

samuSaos msvleloba:

nabiji 1. gamyof ZabrSi CaasxiT gansazRvruli rao-

denobis wyali, daamateT mcire raodenobis zeTi. 

mWidrod dauceT yeli Zabrs da frTxilad SeanjRri-

eT. daamagreT danayofebiani Zabri Stativze da 

daelodeT.

saWiro saSualebebi: gamyofi Zabri, Stativi, Wiqa, 
mcenareuli cximi (zeTi), wyali.

rogor SeiZleba davyoT zeTisa da wylis narevi?
imsjeleT:

1.  ra SeamCnieT gamyofi 

Zabris SenjRrevisas da 

Semdeg, roca Zabri uZrav 

mdgomareobaSi moaTavseT?

2.  ratom CauSviT WiqaSi 

wyali zeTisa da wylis 

fenebis gamyof zRvramde?

3.  kidev romeli narevebis 

dayofa SeiZleba aseTi 

meTodiT?

C H OH2 5

sakvanZo sityvebi

dayovnebis meTodi, 
gamyofi Zabri

nabiji 2. cota xnis Semdeg moxseniT Zabrs sacobi, 

gaxseniT gamyofi Zabris qvemo nawilSi arsebuli onkani, 

CaasxiT wylis fena Zabris qveS moTavsebul WiqaSi. wylis 

gamoSveba zeTisa da wylis gamyof zRvramde gaagrZeleT 

da gadaketeT onkani.

narevebis dayofa 5
sa

qm
ia

no
ba
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SeiZleba Tu ara, erTmaneTisgan gavacalkevoT qviSa da naxerxi, Tu narevs 
wyals davumatebT?

dayovnebis meTodis arsi gamyofi Zabris saSualebiT erTmaneTSi uxsnadi siTxeebis 
dayofaSi mdgomareobs da nivTierebebis sxvadasxva simkvrives emyareba

dayovnebis meTodiT zeTisa da wylis narevis 

dasayofad gamyofi Zabri gamoiyeneba. am ZabrSi 

asxamen zeTisa da wylis narevs, Semdeg Zabrs 

amagreben Stativze da garkveuli drois ganmav-

lobaSi ase toveben. am dros ZabrSi xdeba narevis 

zeTisa da wylis fenebad dayofa. am procesze 

dakvirveba vizualurad SeiZleba, radgan gam-

yofi Zabri gamWvirvale minisganaa damzadebuli. 

Semdeg xsnian gamyofi Zabris onkans da frTxi-

lad asxamen WiqaSi qveda fenaSi ganawilebul 

gamoiyeneT SeZenili codna 
•  suraTze naCvenebia navTobisa da wylis narevis dayofis procesi.

a. ra asoTia aRniSnuli naxatze gamyofi Zabri?

b. ra asoebiTaa aRniSnuli navTobisa da wylis fenebi?

g. ratom qmnis A da B siTxeebi or fenas?

d. ratom aRmoCnda am narevSi A siTxe zeda fenaSi?

e. warmoiqmneboda ori fena ise, rogorc es suraTzea naCvenebi, Tu 

navTobis magivrad eTilis spirti iqneboda?

SeamowmeT Tqveni codna

1. ra fizikuri Tviseba ganapirobebs ori siTxis fenebad dayofas narevis dayovnebisas?

2. qvemoT moyvanili romeli narevis dayofa SeiZleba gamyofi Zabris gamoyenebiT? pasuxi 

daasabuTeT.

a. benzini + wyali; b. qviSa + wyali; g. eTilis spirti + wyali; d. Saqari + wyali.

ufro maRali simkvrivis mqone wyals. wylis Casxma WiqaSi zeTisa da wylis gamyof zRvramde 

grZeldeba. Semdeg onkans ketaven da, Sesabamisad, zeTi gamyof ZabrSi rCeba. ase xdeba 

mcenareuli cximisa da wylis narevis dayofa. es meTodi, ZiriTadad, wylisa da masSi uxsnadi 

Txevadi organuli nivTierebebis (navTobis, benzinis, navTis da a. S.) narevebis dasayofad 

gamoiyeneba.

wyali

onkani

wyali

X

A

B

Z

Y

zeTi         

ifiqre  •  imsjele  •  gaaziare

II nawili
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narevidan gamoiyofa 
wiTeli da yviTeli 
feris nivTierebebi

wiTeli da yviTeli feris nivTierebebisgan 
warmoqmnili vardisferi narevi

5.4  qaRaldis qromatografia 

· ra ewodeba mocemul meTods, 

romelsac Tqven ukve icnobT 

„bunebis“ saxelmZRvanelodan?

· Savi melani narevia Tu sufTa 

nivTiereba? ratom fiqrobT ase?

· moxerxda am meTodis gamoyenebiT 

Savi melnis Semadgenel 

nivTierebebad dayofa? rogor 

axsniT amgvar dayofas?

filtris qaRaldis centrSi  Savi melnis 
erT wveTs asxamen da  gasaSrobad toveben.  melans  ramdenime wveT wyals umateben.

melnis wveTi 

melnis wveTi 

2

wylis wveTebi

ferebis dayofa

1

cota xnis Semdeg filtris qaRaldis 
zedapiri aseT saxes iRebs:

3

lurji feri

wiTeli feri

yviTeli feri

„bunebis“ saxelmZRvanelodan iciT, rom qromatografiis me-

Todi sufTa nivTierebebisa da narevebis gasarCevad gamoi-

yeneba.

wiTeli da 
yviTeli feris 
sufTa 
nivTierebebi

sakvanZo sityvebi

qaRaldis qromatografia, 
filtris qaRaldi, 
qromatograma

narevebis dayofa 5
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es meTodic farTod gamoiyeneba narevebis dasayofad. narevebis Semadgeneli nivTierebebis 

wyalSi xsnadobis gansxvavebis gamo maTi nawilakebi filtris qaRaldis zedapirze sxvadasxva 

siswrafiT gadadgildeba. ukeTesi xsnadobis nivTierebis nawilakebi ufro swrafad 

gadaadgildeba da qaRaldze ufro did manZils „gadis“. filtris qaRaldis zedapirze ori 

nivTierebis narevis dayofa SegviZlia Semdegi modelis mixedviT aRvweroT:

rogorc moyvanili modelidan Cans, lurji Seferilobis nivTierebis nawilakebi ufro 

swrafad gadaadgildeba qaRaldze, vidre wiTeli feris da Sedegad, es ori nivTiereba 

erTmaneTisgan gaiyofa. dayofis erT-erTi mizezia is, rom lurji Seferilobis nivTiereba 

ukeT ixsneba gamxsnelSi, vidre wiTeli Seferilobis. meore mizezi ki imaSi gamoixateba, 

rom wiTeli feris nivTiereba filtris qaRaldis zedapiris mier ukeT STainTqmeba, vidre 

lurji Seferilobis.

narevSi nivTierebebis dayofis process maTi gaxsnisa da filtris qaRaldze 
gamxsnelTan erTad sxvadasxva siCqariT gadaadgilebis dros, qaRaldis qroma-
tografia  ewodeba, qaRalds ki, romelzec sxvadasxva feri Cndeba _ qromatograma.

samuSaos msvleloba
nabiji 1. sufTa nivTierebebi A, B, C da D cal-calke 

gaxsnes acetonSi da zogierTi xsnarisgan X narevi 

moamzades. Semdeg filtris qaRaldis qveda nawilze 

fanqriT xazi gaavles da am xazze wertilebiT 

moniSnes adgilebi X narevisa da A, B, C da D 

nivTierebebisaTvis. moniSnul wertilebze am nivTie-

rebebisa da X narevis TiTo-TiTo wveTi daasxes.

rogor SeiZleba narevis Semadgeneli nivTierebebis gansazRvra?

nabiji 2. Semdeg filtris qaRaldi daaxvies da samagriT 

ise Sekres, rogorc es suraTzea naCvenebi. minis WurWel-

Si mcire raodenobiT acetoni Caasxes, filtris qaRaldi 

am WurWelSi moaTavses da Tavsaxuri daafares.

narevs Sesabamis 
gamxsnelSi xsnian.

nivTierebaTa nawilakebi
 filtris qaRaldis zedapirze 
sxvadasxva siCqariT moZraobs.

nivTierebebi mTlianad 
gamocalkevebulia erTmaneTisgan.

X A B C D

fanqriT 
gavlebuli xazi

acetoni 

TavsaxuriT 
dafaruli

 WurWeli

samagri

II nawili
sa

qm
ia
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gamoiyeneT SeZenili codna 

• mocemulia suraTi, romelic qaRaldis qromatografiis meTodis gamoyenebisas 

filtris qaRaldze A, B, C da D nivTierebebisgan warmoiqmna.

SeamowmeT Tqveni codna

1. rogor SeiZleba qaRaldis qromatografiis safuZvelze ganisazRvros, nivTiereba 
narevia Tu sufTaa? Tqveni mosazreba daasabuTeT.

2. narevis warmomqmneli nivTierebebis ra Tvisebebs efuZneba maTi dayofa qaRaldis 
qromatografiis meTodis gamoyenebisas? Tqveni mosazreba daasabuTeT.

a. miuTiTeT sufTa nivTierebebi da narevi.

b. romelia maTgan sufTa nivTiereba da romeli _ na-

revi? romeli narevi Seicavs met sufTa nivTierebas?

g. ra nivTierebebisgan Sedgeba A narevi?

d. romeli feris nivTiereba ixsneba gamxsnelSi 

ukeT? Tqveni mosazreba daasabuTeT.

nabiji 3. 
garkveuli drois Semdeg filtris qaRaldi WurWlidan 
amoiRes da gaSales. cdis Sedegi naCvenebia suraTze.

X A B C D

1. ra nivTierebebisgan Seiqmna X narevi?

2. A, B, C da D nivTierebebidan romeli gaixsna acetonSi 
ufro kargad da romeli _ uaresad? ratom fiqrobT ase?

3. Tqveni azriT, ras vnaxavdiT filtris qaRaldze cdis dasrulebis Semdeg, narevi rom 
A, B da D nivTierebebisgan yofiliyo Sedgenili? SeecadeT, „pasuxi“ gamosaxoT rveulSi.

A B C D

narevebis dayofa 5
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qromatografiul analizs narevebis Semadgeneli nivTie-

rebebis gansasazRvris mizniT iyeneben. am SemTxvevaSi myari  

nivTierebiT _ adsorbentiT _ avsebul svets iyeneben.

svetis zeda nawilSi narevi Tavsdeba, Semdeg ki emateba 

garkveuli raodenobis gamxsneli. gamxsnelSi gaxsnisas narevi 

adsorbentSi Jonavs da Cadis qvemoT. am dros narevis war-

momqmneli nivTierebebi TandaTanobiT gamocalkevdeba. es 

movlena am nivTierebebis adsorbentSi adsorbciis (Sekavebis) 

gansxvavebuli unariT aixsneba. susti adsorbciis unaris 

mqone nivTierebebi ar rCeba adsorbentis zedapirze da, 

gamxsneliT Carecxili, swrafad Caedineba qvemoT. Zlieri ad-

sorbciis unaris mqone nivTierebebi ki Sekavdeba da qvemoT 

nela eSveba. Sedegad, narevis Semadgeneli nivTierebebi svetSi 

sxvadasxva siCqariT moZraobisas erTmaneTisgan gamocal-

kevdeba. am meTods svetovan qromatografias uwodeben.

myari 
nivTiereba

(adsorbenti) 
sveti

20

svetovani qromatografia sxvadasxva mizniT gamoiyeneba.

narevi 

1

gamoyofili
nivTierebebigamxsneli

gamxsneli

narevis 
Semadgeneli 
nivTierebebi

Zlierad 
adsorbirebuli 
nivTiereba 

sustad 
adsorbirebuli 
nivTiereba

2 3 4 5

mecniereba, teqnologia, cxovreba
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vaqcinebis damzadeba

qromatografiuli analizi sa-
Sualebas gvaZlevs, ganvsazRv-
roT garkveul virusebTan da da-
avadebebTan mebrZoli antisxe-
ulebi. es meTodi warmatebiT iq-
na gamoyenebuli ebolas virusis 
sawinaaRmdego vaqcinis SemuSave-
bisas. am daavadebam 11 aTasi ada-
mianis sicocxle Seiwira.

sakvebi produqtebis analizi

2013 wels aSS-Si Zroxis xorcis magivrad cxenis 

xorciT movaWreTa jgufis gamosaaSkaraveblad, 

gamoyenebul iqna qromatografiuli analizis 

meTodi, radgan analizis tradiciuli meTodebiT am 

TaRliTobis damtkiceba ver moxerxda. im SemTxve-

vaSic ki Tu tradiciuli kvlevis meTodebiT SesaZ-

lebeli iqneboda naturaluri xorcis Semad-

genlobis dadgena, es meTodi mainc ver daadgenda am 

xorcis gadamuSavebis Sedegad miRebuli produqtis 

(Zexvis, sosisis) Semadgenlobas. mocemul SemTxvev-

aSi swored qromatografiuli meTodiT damtkicda, 

rom gasayidi xorcis nawili cxenis iyo.

sasamarTlo eqspertiza

qromatografiuli meTodi gamoiyeneba sisxlis 
samarTlis danaSaulebis gamoZiebisas da saSualebas 
gvaZlevs, danaSaulis adgilze sxvadasxva sagnebze 
datovebuli sisxlis kvalis an TiTebis anabeWdis 
analizis SedegebiT davadginoT eWvmitanil pirTa 
vinaoba.

sasmelebis analizi

sasmelebis mwarmoebeli bevri 
cnobili sawarmo qromatog-
rafiis meTods iyenebs erTsa da 
imave saxis produqtSi yvela 
maCveneblis (Saqris, vitaminebis, 
sagemovno saSualebebis da a. S.) 
Semcvelobis unificirebuli 
(erTnairi) mniSvnelobebis mi-
saRwevad da amiT uzrunvelyofs 
erTnair gemos TavianTi pro-
duqtebisTvis.

samkurnalo preparatebis analizi

svetovani qromatografiis gamoyeneba saSualebas gvaZlevs, 

sisxlSi maRali sizustiT ganvsazRvroT nivTierebebi da maTi 

raodenoba. amave meTodis daxmarebiT SegviZlia, gamovavlinoT 

sportsmenebis mier dopingisa da sxva mastimulirebeli nivTiere-

bebis gamoyenebis faqtebi.
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1. sasworze awoneT sami sxvadasxva qimiuri Wiqa. azomeT menzuraSi cal-calke da erT WiqaSi 

CaasxiT 50 ml wyali, meoreSi _ 50 ml eTilis spirti da mesameSi _ 50 ml acetoni.

2. rveulSi gadaixazeT qvemoT mocemuli cxrili. awoneT sasworze xsnariani Wiqebi, ga-

moakeliT Wiqebis masa da ase gansazRvreT TiToeuli siTxis masa. Sedegebi CawereT 

cxrilSi.

wylis, eTilis spirtisa da 
acetonis Semcveli narevidan 
nivTierebebis gamoyofa

3. gansazRvreT TiToeuli siTxis simkvrive 

(g l). amisaTvis siTxis masa gayaviT mis /

moculobaze. miRebuli maCvenebeli CawereT 

cxrilSi.

4. gadaixazeT rveulSi qvemoT mocemuli 

cxrili. cnobarSi an internet-resursSi mo-

ZebneT wylis, eTilis spirtisa da acetonis 

duRilis temperatura da CawereT cxrilSi.

22

nivTiereba wyali eTilis spirti acetoni

moculoba (ml) 

masa (g)

simkvrive (g/ml)

50 50 50

nivTiereba

wyali

eTilis spirti 

acetoni

duRilis temperatura, °C

Termometri 

 wylis gasasvleli 

macivari 

wylis, eTilis 
spirtisa da 
acetonis narevi 

acetoni 

civi 
wylis 
Semosasvleli 

minis 
burTulakebi 

fraqciuli 
sveti 

 gacxeleba 

5. CaasxiT samive siTxe mrgvalZira sadisti-

lacio kolbaSi, aurieT da aawyveT fraqciu-

li distilaciis xelsawyo.  

proeqti
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6.  macivris wylis xazTan mierTebis Semdeg spirtquris saSualebiT gaacxeleT 
mrgvalZira kolba da yuradRebiT daakvirdiT Termometris Cvenebas.

7. macivris qvemo gamosasvlelTan moaTavseT Wiqa da SeagroveT masSi siTxe, 

romelmac pirvelma daiwyo aorTqleba da Semdeg macivarSi kondensirda. 

Termometris Cveneba CaiwereT cxrilSi.

8. mas Semdeg, rac mocemul temperaturaze srulad Sewydeba WiqaSi siTxis 

wveTebis Cadineba, Wiqa gaswieT, daafareT Tavsaxuri, SecvaleT carieli 

WiqiT da gaagrZeleT kolbis gacxeleba. isev SeagroveT WiqaSi am dros 

warmoqmnili orTqlis kondensaciiT miRebuli siTxis wveTebi.

9. wveTebis warmoqmnis Sewyvetis Semdeg gaswieT Wiqa da daafareT Tavsaxuri. 

macivris qvemo gamosasvlelTan dadgiT Semdegi carieli Wiqa da gaagrZeleT 

kolbis gacxeleba.

10. CaaqreT spirtqura mas Semdeg, rac darwmundebiT, rom kolbaSi darCenili 

siTxe srulad aorTqlda, macivarSi orTqli kondensirda da siTxe bolomde 

CaiRvara WiqaSi.

11. gadaixazeT rveulSi qvemoT mocemuli cxrili, gazomeT TiToeul WiqaSi 

Segrovebuli siTxis moculoba da masa. Semdeg gamoiangariSeT siTxeebis 

simkvrive da miRebuli Sedegebi cxrilSi CawereT.

Sedegebis Sefaseba

1. daadgineT Tanafardoba I, II da III jerze gamoyofil siTxeebsa da wyals, 

eTilis spirtsa da acetons Soris. Tqveni mosazreba daasabuTeT.

2. SeadareT cnobarebsa da internetresursebSi moZebnili TiToeuli nivTi-

erebebis duRilis temperatura eqsperimentis Sedegad dadgenili 

nimuSebis duRilis temperaturas.

3. rogor Seicvala nivTierebaTa moculobebi cdis Semdeg? TiToeuli siTxis 

moculoba cdis Semdeg gayaviT mis sawyis moculobaze da gaamravleT asze. 

ase daadgenT narevidan TiToeli siTxis gamosavals. romeli siTxis gamo-

savali aRmoCnda yvelaze meti? yvelaze naklebi? imsjeleT, Tu ra mizezma 

ganapiroba es sxvaoba.

nivTiereba

moculoba (ml) 

masa (g)

simkvrive (g/ml)

I gamoyofili nivTiereba II gamoyofili nivTiereba III gamoyofili nivTiereba
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wylisa da wyalSi xsnadi iseTi 
myari nivTierebebis narevebis 
dayofis meTodi, romelTa 
Sedgeniloba gacxelebisas ar 
icvleba

 narevebis dayofis meTodebi 

 martivi distilacia fraqciuli distilacia dayovneba 
(gamyofi Zabris meSveobiT)

aorTqleba (amoSroba) filtracia kristalizacia

 wylisa da wyalSi 
uxsnadi myari 
nivTierebebis narevebis 
dayofis meTodi

wylisa da wyalSi xsnadi iseTi 
myari nivTierebebis narevebis 
dayofis meTodi, romelTa 
Sedgeniloba gacxelebisas 
icvleba

wyalSi gaxsnili myari 
nivTierebebisgan wylis 
gamoyofis meTodi

iseTi siTxeebis dayofis 
meTodi, romlebic 
erTmaneTs kargad ereva da 
duRilis temperaturiT 
mcired gansxvavdeba

gansxvavebuli simkvrivis 
gamo erTmaneTSi Seureveli 
siTxeebis dayofa gamyofi 
Zabris meSveobiT 

qaRaldis qromatografiiT: narevebis dayofis meTodi, romelic nivTierebebis gansxvavebul xsnadobasa da 

Sedegad am nivTierebebis nawilakebis gamxsnelis nakadSi qaRaldis zedapirze sxvadasxva siCqariT 

gadaadgilebas  es meTodi yvelaze xSirad narevTa Semadgenlobis dadgenis (analizis) mizniT eyrdnoba

gamoiyeneba. 

daskvna
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1.mocemuli mowyobilobis saSualebiT zRvis 
wylisgan sufTa wyals Rebuloben.

a. dayofis romeli meTodis dros 

gamoiyeneba es mowyobiloba?

b.  ra procesi mimdinareobs A sinjaraSi?

g.  ra procesi mimdinareobs B sinjaraSi?

d. ra rols asrulebs yinuliani wyali?

e. ratomaa B sinjaris qvemo nawilSi CaS-

vebuli airgamyvani mili?

v. ras SeiZleba davakvirdeT A sinjaraSi 

aorTqlebis procesis dasrulebis 

Semdeg?

2. mocemulia A, B, C, D da E nivTierebebis filtris qaRaldze qromatografiis Sedegebi

A B C D EwiTeli  cisferi yviTeli 

a. romeli nivTiereba Seesabameba erT-erT SeRebil nivTierebas?

b. romeli narevi Sedgeba ori sxvadasxva feris nivTierebisgan?

g. romeli narevi Sedgeba sami sxvadsxva feris nivTierebisgan?

d. romeli feris nivTiereba ixsneba sxvebze ukeT gamxsnelSi?

e. romel variantebSia mocemuli erTi da igive nivTiereba (narevi)?

v. romeli nivTierebaTa narevia A?

z. romel narevTa SemadgenlobaSi Sedis wiTeli feris nivTiereba? 

zRvis 
wyali

yinuliani 
wyali

gamacxelebeli 

A B

ganmazogadebeli davalebebi
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3.  eiler-venis diagramis mixedviT aRniSneT mtkicebebi.

fraqciuli 
filtracia

dayovneba 

I II III

a. ori siTxis narevis dayofis meTodi

b. meTodi emyareba nivTierebebis duRilis temperaturaTa 

gansxvavebas

g. meTodi emyareba nivTierebebis gansxvavebul simkvrives

d. eTilis spirtisa da wylis narevis dayofis meTodi

e. navTobisa da wylis narevis dayofis meTodi

a. romeli meTodi (meTodebi) gamoiyeneba narevebis, X _ wyali, Y _ wyali, Z _ wyali da T _ 

wyali, dasayofad?
b. X _ wyali narevidan X nivTierebis gamosayofad, ZiriTadad, ra SemTxvevebSi gamoiye-
neba kristalizaciis meTodi.

5. cxrilis romel striqonebSia niSani  sworad gamoyenebuli?ь

a. qaRaldis qromatografiaSi filtris qaRalds 

qromatograma ewodeba

b. carcis fxvnilisa da wylis narevis dasayofad 

kristalizaciis meTodi gamoiyeneba

g. zRvis wylisgan sufTa wylis misaRebad martivi 

distilaciis meTodi gamoiyeneba

d. Saqrisa da wylis narevis dasayofad aorTqlebis 

(amoSrobis) meTodi gamoiyeneba

e. navTobisa da wylis narevis dasayofad fraqciuli 

distilaciis meTodi gamoiyeneba

v. dayovnebis meTodis dros gamyofi Zabri 

gamoiyeneba

mtkiceba

ь

swori araswori

ь

ь

ь

ь

ь

4.

 agregatuli mdgomareoba

myari

Txevadi

myari

Txevadi

nivTiereba

X

Y

Z

T

 wyalSi xsnadoba

ixsneba

ar ixsneba

ar ixsneba

 ixsneba
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qimiuri reaqciebi

·  Cven garSemo mimdinare cvlilebebs movlenebi ewodeba.

· fizikuri movlenebis dros nivTierebis Sedgeniloba ucvleli rCeba, anu erTi 

nivTiereba meore nivTierebad ar gardaiqmneba.

·  qimiuri movlenebis dros erTi nivTiereba sxva nivTierebad gardaiqmneba.

·  qimiur movlenebs qimiur reaqciebsac uwodeben.

·  qimiur reaqciebs „sityvieri tolobis“ meSveobiT gamoxataven.

·  zogierTi qimiuri reaqcia garkveuli niSnebis gamovlinebiT mimdinareobs.

·  qimiuri reaqciebi siTbos gamoyofiT an STanTqmiT mimdinareobs.

·  siTbos gamoyofiT mimdinare reaqciebs egzoTermul reaqciebs uwodeben.

·  siTbos STanTqmiT mimdinare reaqciebs endoTermul reaqciebs uwodeben.

kinofilmis gadaRebisas msaxiobebi xSirad TamaSoben sce-

nas, romelsac Tan axlavs daWra da sisxlisRvra. cxadia, 

es yvelaferi sinamdvileSi ar xdeba. adre aseTi Wrilo-

bebis imitaciisTvis sxvadasxva qimiur nivTierebasa da 

reaqcias iyenebdnen.

1. rogor vxvdebiT, rom qimiuri reaqcia moxda?

2. icnobT Tu ara reaqciebs, romlebsac sxva niSnebi axlavs?

3. yvela reaqcias Tan axlavs esa Tu is niSani?

4. yvela reaqcia ase iolad mimdinareobs, rogorc zemoT aRniSnuli?

magaliTad, filmis personaJis xelze Wrilobis saC-

veneblad scenis gadaRebis win msaxiobs xelze  kali-

umis rodanidis xsnars (KSCN) asxamen, xolo danis 

pirs  _ rkinis qloridis xsnars (FeCl ). roca msaxiobi 3

frTxilad usvams danas xels, am nivTierebebs Soris 

qimiuri reaqcia iwyeba da warmoiqmneba wiTeli feris 

nivTiereba, romelic Zalian hgavs sisxls.

6
iva

T

am TavSi gaigebLa
yih
ə



6.1  fizikuri da qimiuri movlenebi

movlenebis saxeebi

Cven irgvliv mimdinare cvlilebebs movlenebs uwodeben. 

aseT movlenebs miekuTvneba wvima, myinvarebis dnoba, 

foTlebis gayviTleba, rkinis daJangva, xis lpoba da sxv. 

movlenebi iyofa or jgufad: fizikur movlenebad da qimiur 
movlenebad.

28

Tqven iciT, rom yvelafers, rac Cven garSemo 

xdeba movlenebs uwodeben. movlenebi  

qimiur da fizikur movlenebad iyofa. 

suraTze warmodgenilia movlenebi, romleb-

sac yoveldRiur yofaSi vxvdebiT.

· ra ewodeba am movlenebs?

· romeli movlenebi miekuTvneba 

fizikurs da romeli - qimiurs?

· ra msgavsi da ganmasxvavebeli 

Taviseburebebi aReniSneba suraTze 

warmodgenil movlenebs?

riT gansxvavdeba fizikuri movlenebi qimiurisgan?

samuSaos msvleloba
nabiji 1. faifuris jamSi 

moaTavseT yinulis ramdenime 

natexi. daamagreT jami Stativis 

rgolze da spirtquris alze 

gaacxeleT. Semdeg siTxiT savse 

jami macivarSi SedgiT.

saWiro saSualebebi: Stativi, spirtqura, faifuris jami, sinjara, yinulis natexebi, 
Saqris fxvnili.

imsjeleT:

1. ra SeamCnieT cdebis 

mimdinareobis 

procesSi?

2. riT gansxvadeba 

erTmaneTisgan Tqven 

mier dafiqsirebuli 

movlenebi?
3. romelia am 

movlenebidan 
fizikuri da romeli _ 
qimiuri? ratom 
fiqrobT ase?

nabiji 2. sinjaraSi Caya-

reT erTi Cais kovzi Saq-

ris fxvnili. sinjara Sta-

tivze vertikalurad daa-

magreT da spirtquris al-

ze garkveuli drois gan-

mavlobaSi gaacxeleT.

sakvanZo sityvebi

movlena, fizikuri movlena, 
qimiuri movlena, qimiuri 
reaqcia 

sa
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wylis yinulad an yinulis wylad gadaqcevisas nivTierebis Semadgenloba ar icvleba, 
magram Saqris fxvnilis gacxelebisas erTi nivTiereba sxva nivTierebad gardaiqmneba _ es 
qimiuri movlenaa.

fizikuri movlenebi
fizikur movlenebs Tan axlavs nivTierebebis formis, agregatuli mdgomareobis, moculobis, 

daqucmacebis xarisxis da a. S. cvlileba. magaliTad, yinulis lRobisas misi _ wylad da wylis 

gayinvisas misi yinulad gardaqmna, an wylis aorTqlebisas misi _ orTqlad da piriqiT, 

kondensaciisas orTqlis isev wylad gardaqmna fizikuri movlenebia. es ganpirobebulia imiT, 

rom wylis, yinulisa da wylis orTqlis Sedgeniloba erTnairia da gamoixateba formuliT 

H O. Sesabamisad, am gardaqmnebis dros nivTierebis Sedgeniloba ar icvleba. qvemoT 2

warmodgenilia fizikuri movlenebis magaliTebi.

qimiuri movlenebi

fizikuri movlenebisgan gansxvavebiT, qimiuri movlenebis dros nivTierebebis Sedgeniloba 

icvleba. qimiur movlenebs qimiur reaqciebsac uwodeben. wyalbadisa da Jangbadisagan wylis 

warmoqmnis reaqciis sqemas Tqven  „bunebis“ saxelmZRvanelodan icnobT.

wyalbadis 
molekulebi + =wylis molekulebi

Jangbadis 
molekula

movlena

 fizikuri movlena  qimiuri movlena

nivTierebis Sedgeniloba ar icvleba, anu erTi 
nivTiereba sxva nivTierebad ar gardaiqmneba.

erTi nivTiereba sxva 

nivTierebad gardaiqmneba.

 fizikuri movlenebi

 minis dazianebawylis duRili  nayinis lRoba  SeSis Cexa wvima

bunebrivi airis Semadgeneli ZiriTadi nawilis, meTanis, wvis dros naxSirbadis dioqsidi (nax-

SirorJangi) da wyali warmoiqmneba. es reaqcia SegviZlia gamovsaxoT ise, rogorc qvemoTaa 

naCvenebi.
meTani + Jangbadi → naxSirorJangi + wyali

am reaqciis „sityvieri toloba“ SegviZlia 
Semdegnairad gamovsaxoT:

wyalbadi + Jangbadi → wyali

qimiuri reaqciebi 6
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Tu eTilis spirts faifuris jamSi CavasxamT da cecxls movukidebT, davinaxavT, rom is 

lurji aliT iwvis. am SemTxvevaSic eTilis spirti Sedis reaqciaSi haeris JangbadTan da 

warmoqmnis wyalsa da naxSirbadis dioqsids (naxSirorJangs).
· ra „sityvier tolobas“ SemogvTavazebdiT am reaqciisTvis?

· rogori iqneba fotosinTezis reaqciis „sityvieri toloba“?

qvemoT mocemulia qimiuri movlenebis magaliTebi.

qimiuri movlenebi 

rkinis daJangva  saWmlis momzadeba xilis lpoba SeSis wva saWmlis moneleba 

imisaTvis, rom qimiuri reaqcia moxdes, nivTierebebi erTmaneTs unda Seexos. zogierTi 

reaqciisTvis nivTierebebis mxolod Sexebaa sakmarisi. aseTi reaqciebi bunebriv pirobebSi 

mimdinareobs. magaliTad, tenian amindSi rkina haerSi arsebul Jangbadsa da wyals uerTdeba 

da iJangeba. zog SemTxvevaSi moreagire nivTierebebis Serevis Semdeg qimiuri reaqciis 

mimdinareobisTvis saWiroa maTi gacxeleba. magaliTad, bunebrivi airi oTaxis temperaturaze 

haerTan Serevisas ar iwvis, magram anTebuli asanTis Reri an patara naperwkali bunebrivi 

airis aalebas iwvevs. am SemTxvevaSi wvis dros warmoqmnili siTbos xarjze reaqcia 

grZeldeba. zogierTi reaqciis dawyebisa da mimdinareobisTvis saWiroa uwyveti gacxeleba. 

magaliTad, kirqvis dasaSlelad reaqciis damTavrebamde uwyvetad gacxelebaa saWiro.

gamoiyeneT SeZenili codna 

1. romel SemTxvevaSi xdeba fizikuri movlena da romelSi _ qimiuri?

a. wylidan Jangbadis miReba.

b. haeridan Jangbadis miReba.

pasuxi daasabuTeT.

2. ganmarteT iseTi movlenebis dawyebisa da mimdinareobis pirobebi, rogorebicaa 
saWmlis momzadeba da SeSis wva.

ifiqre  •  imsjele  •  gaaziare

II nawili
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SeamowmeT Tqveni codna

1.   riT gansxvavdeba qimiuri movlenebi fizikurisgan?

2.  gamoicaniT fizikuri movlena.
I. Tova
II. tyviis dnoba
III. naxSiris wva

3. kirqvis daSlisas gamoiyofa kalciumis oqsidi da naxSirbadis dioqsidi, dawereT am 

reaqciis „sityvieri toloba“.

4. ra fizikuri da qimiuri movlenebia asaxuli suraTze? pasuxi daasabuTeT.

IV. rZis amJaveba

V. wylis gayinva

qimiuri reaqciebi 6
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6.2 qimiuri reaqciebis niSnebi

me-5 klasis „bunebis“ saxelmZRvanelodan iciT, rom zogierT 

qimiur reaqcias Tan axlavs garkveuli niSnebi.

zogierT qimiur reaqcias Tan axlavs garkveuli niSnebi. es, 

ZiriTadad, maSin xdeba, roca qimiuri reaqciis Sedegad war-

moqmnili nivTiereba axal Tvisebebs _ fers, suns, gemos da a. S. _ 

iZens. zogierT aseT qimiur reaqcias Cvens yoveldRiur 

cxovrebaSic vxvdebiT. magaliTad, rZisa da kefiris amJavebas 

gemoTi vigebT, cximiani sakvebis miwvasa da WaobebSi mimdi-

nare reaqcias _ warmoqmnili nivTierebebis suniT, rkinis 

daJangvasa da xilis lpobas _ feris SecvliT.

rogori niSnebi axlavs qimiur reaqciebs?

samuSaos msvleloba:
nabiji 1.sinjaraSi CayareT mcire raodenobis sakvebi soda da daamateT ZmarmJavas 
xsnari.

saWiro saSualebebi: sinjarebi, minis mili, spirtqura, pinceti, minis an metalis 

firfita, sakvebi soda, ZmarmJavas xsnari, kalciumis oqsidi, amoniumis diqromati, 

magniumis patara natexi, spilenZis mavTuli, rkinis lursmani, gogirdmJavas xsnari, 

kalciumis qloridi, natriumis karbonati.

• rogor 
SeiZleba 
ganvsazRvroT 
rZis amJaveba?

• rogor SeiZleba 
SevigrZnoT, rom 
tafam cximiani 
sakvebi miiwva?

• ris safuZvelze 
vakeTebT daskvnas, 
rom rkinis nakeToba 
daiJanga?

nabiji 2. CaasxiT sinjaraSi wyali, daumateT mcire raodenobis kalciumis oqsidi da raRac 

drois Semdeg xeliT SeexeT sinjaras. Semdeg miRebul xsnarSi minis milis saSualebiT 

CabereT.

sakvanZo sityvebi

qimiuri reaqciebis niSnebi, 
feris Secvla, airis gamoyo-
fa, naleqis warmoqmna

sa
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yoveldRiur cxovrebaSi mimdinare reaqciebis msgavsad, 
reaqciebis Tanmxleb niSnebze dakvirveba laboratoriaSi 
eqsperimentebis Catarebis drosac SeiZleba.

imsjeleT:

1. ra SeamCnieT?

2. ra niSnebi axlda qimiur reaqciebs?

nabiji 3. mcire raodenobis amoniumis diqromati moaTavseT minis an metalis firfitaze da 

spirtquris alze gaacxeleT reaqciis dawyebamde.

nabiji 4. pincetiT aiReT magniumis patara natexi da spirtquris alTan miitaneT.

nabiji 5. sinjaraSi mcire raodenobiT gogirdmJavas xsnari CaasxiT. pincetiT aiReT 

spilenZis mavTulis patara naWeri, miitaneT spirtquris alTan da ase daikaveT raRac 

drois ganmavlobaSi. Semdeg spilenZis mavTulis naWeri gogirdmJavian sinjaraSi 

moaTavseT. reaqciis dasrulebis Semdeg miRebul xsnarSi rkinis lursmani CauSviT.
nabiji 6. or sinjaraSi CaasxiT wyali. erT sinjaraSi gaxseniT mcire raodenobis kalciumis 

qloridi, meoreSi _ natriumis karbonati. Semdeg xsnarebi erTmaneTSi aurieT da cota xans  

daelodeT. miRebul xsnars daamateT gogirdmJavas garkveuli raodenoba.

mwvane feris malaqiti gacxe-
lebisas iSleba da Savi feris 
nivTierebad gardaiqmneba.

Tu mcire raodenobis 
fqvils wyals SevurevT da 
Semdeg iodis xsnars 
davumatebT, narevi muqi 
molurjo feris gaxdeba.

a)

b)

qimiuri reaqciebi 6
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SeamowmeT Tqveni codna

1. qimiuri reaqciebis Tanmxlebi ra niSnebi SegiZliaT magaliTebad moiyvanoT? moiyvaneT 

yoveldRiurad Cven garSemo mimdinare qimiuri reaqciebis magaliTebi.

2. moiyvaneT qimiuri reaqciis iseTi magaliTi, romelsac Tan ori sxvadasxva niSani axlavs.

gamoiyeneT SeZenili codna 

1. qimiuri reaqciebis ra niSnebi vlindeba asanTis Reris anTebisas?

2. ra laboratoriuli eqperimentebi CaatareT wina Tavebis Seswavlisas, romelTa drosac 

qimiuri reaqciebi mimdinareobs? ra niSnebi axlda  am reaqciebs?

amrigad, qimiuri reaqciebis Tanmxlebi niSnebi SegviZlia Semdegnairad davajgufoT:

· feris warmoSoba an gaqroba;
· naleqis warmoqmna;
· airis gamoyofa;
· sunis warmoSoba;
· siTbos gamoyofa an STanTqma;
· sinaTlis warmoSoba da sxv.

Tu kaliumis iodidis xsnars azotmJavas tyviis marilis xsnars 

davumatebT, miviRebT myar, wyalSi uxsnad, yviTeli feris nivTie-

rebas. xsnarSi warmoqmnili uxsnadi nivTiereba TandaTanobiT 

WurWlis fskerze eSveba. mas „naleqi“ hqvia.

34

carcis natexis 
marilmJavaSi 
moTavsebisas 
airis buStukebi 
gamoiyofa

II nawili
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fotosinTezis 
reaqciis mimdinareobi-
sas  mzis energia STain-
Tqmeba da warmoqmnil 
sakveb nivTierebebSi 
grovdeba.

Cveni saqmianobis 
procesSi sakvebi 
nivTierebebi iSleba 
da siTbo gamoiyofa.

35

6 egzoTermuli da endoTermuli reaqciebi.3  

· rogoria sawvavis roli 
avtomobilis moZraobaSi?

· rogor exmareba sakvebi 

nivTierebebi adamians aqtiur 

saqmianobaSi?

qimiuri reaqciebis mimdinareobisas siTbo an gamoiyofa, an 

STainTqmeba. magaliTad, bunebrivi airis wvisas gamoyofili 

siTbo yofa-cxovrebaSi saWmlis mosamzadeblad da wylis 

asaduReblad gamoiyeneba. ZravSi sawvavis wvisas gamoyofili 

siTbo meqanikur energiad gardaiqmneba, romelsac avto-

mobili moZraobaSi mohyavs. mwvane mcenareebSi 

mzis sxivebis moqmedebiT mimdinare fotisin-

Tezis reaqciisas sakvebi nivTierebebi war-

moiqmneba, romlebic mcenaris nayofSi grov-

deba. mzis energiiT warmoqmnil nivTierebebs 

garkveuli energetikuli maragi aqvT. rode-

sac xils vWamT, maTSi dagrovili sakvebi niv-

Tierebebi iSleba da Sesabamisi energia gamoTa-

visufldeba. swored am energiis xarjze vasru-

lebT fizikur Tu gonebriv samuSaos da vinar-

CunebT sxeulis mudmiv temperaturas. 

•  avtomobili sawvavis wvis 
xarjze moZraobs.

• adamians aqtiuri 
saqmianobisTvis sakvebi 
esaWiroeba

· axlavs Tu ara nivTierebis agregatuli mdgomareobis Secvlas siTbos gamoyofa an STanTqma?

· rogor SegiZliaT axsnaT temperaturis mcire mateba wvimisa da Tovis dros?

sakvanZo sityvebi

egzoTermuli reaqcia, 
endoTermuli reaqcia

qimiuri reaqciebi 6
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qimiuri reaqciebis dros gamoyofili siTbo Q asoTi aRiniSneba da, ZiriTadad, 

kilojoulebiT (kj) izomeba. imis mixedviT, siTbo gamoiyofa Tu STainTqmeba, reaqciebi iyofa 

egzoTermul da endoTermul reaqciebad.

qimiuri reaqcia

endoTermuli

mimdinareobs siTbos 

STanTqmiT

egzoTermuli

mimdinareobs siTbos 

gamoyofiT

siTbo gamoiyoba

siTbo siTbo 

siTbo STainTqmeba

siTbo siTbo 

rogor gavarkvioT, movlena egzoTermul procesebs miekuTvneba Tu endoTermuls?

samuSaos msvleloba:

nabiji 1. WiqaSi CaasxiT raRac raodenobis wyali. TermometriT gansazRvreT wylis 

temperatura. CaamateT wyalSi naxevari Cais kovzi amoniumis nitrati da mourieT. 

gazomeT miRebuli xsnaris temperatura.

nabiji 2. CaasxiT WiqaSi raRac raodenobis gogirdmJavas xsnari. gazomeT xsnaris 

temperatura. Semdeg xsnars daumateT garkveuli raodenobis kaliumis hidroqsidi da 

mourieT. gazomeT miRebuli xsnaris temperatura.

saWiro saSualebebi: amoniumis nitrati, gogirdmJavas xsnari, kaliumis hidroqsidi, 
wyali, Termometri, Wiqa, Cais kovzi.

imsjeleT:

1.  SeadareT orive eqsperimentis sawyisi da saboloo  temperatura.

2.  gansazRvreT, es procesebi egzoTermulia Tu endoTermuli. pasuxi daasabuTeT. 

berZ. „endo“ _ Sig, Siga, 

„egzo“ _ gare, garegani 

„Termos“ _ siTbo

Sesasvleli

gasasvleli

II nawili

iciT Tu ara?
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gamoiyeneT SeZenili codna 

1. yoveldRiuri cxovrebidan moiyvaneT siTbos gamoyofiT mimdinare movlenebis maga-

liTebi.

2. gansazRvreT, fotosinTezis reaqcia da glukozis gardaqmna cocxal organizmebSi 

egzoTermul reaqciebs miekuTvneba Tu endoTermuls. pasuxi daasabuTeT.

SeamowmeT Tqveni codna

1.  riT gansxvavdeba egzoTermuli da endoTermuli reaqciebi erTmaneTisgan?

 meTanis wvis reaqciis siTburi efeqtis gaTvaliswinebiT, dawereT reaqciis 2. 

   „sityvieri toloba“.

reaqciebis „sityvier tolobebSi“ gamoyofili siTbo aRiniSneba, 

rogorc „+Q“, xolo STanTqmuli siTbo _ „-Q“. azotisa da wyal-

badisgan amiakis miRebis reaqcia siTbos gamoyofiT mimdinareobs, 

xolo azotisa da Jangbadisgan azotis monooqsidis miRebis reaqcia _ 

siTbos STanTqmiT. es reaqciebi SeiZleba ase gamovsaxoT:

azoti + wyalbadi → amiaki + Q

egzoTermuli reaqcia

azoti + Jangbadi → azotis monooqsidi _ Q

endoTermuli reaqcia

qimiuri reaqciebi 6

La
yih
ə



38

sawvavi da misi saxeebi

jer kidev uZveles droSi adamianebi sxvadasxva gziT moipovebdnen cecxls. cecxls iyenebdnen 

gasanaTeblad, gamoyofil siTbos _ gasaTbobad, saWmlis mosamzadeblad. SemdgomSi adamianebma 

cecxlis gamoyeneba daiwyes Tixis WurWlis gasakeTeblad, metalebis gadasadnobad da maTgan 

sxvadasxva nakeTobis dasamzadeblad. im droSi siTbos ZiriTadi wyaro SeSa iyo. mogvianebiT 

adamianebma xisgan naxSiris miReba da misi sawvavad gamoyeneba iswavles. magram SeSisa da xis 

naxSiris farTod gamoyenebam adamianebi TandaTanobiT tyeebis ganadgurebis realuri safrTxis 

winaSe daayena. amitom droTa ganmavlobaSi adamianebma wiaRiseuli sawvavis gamoyeneba daiwyes. 

mecnierebisa da teqnologiebis ganviTarebasTan erTad mimdinareobda kvlevebi sawvavis wvis 

dros gamoyofili siTbos meqanikur da eleqtrul energiad gardasaqmnelad. Sedegad Seiqmna 

sawvavze momuSave satransporto saSualebebi _ avtomobilebi, gemebi, matareblebi da sxv., aSenda 

Tboeleqtrosadgurebi. 

Tu adre satransporto saSualebebi, ZiriTadad, qvanaxSirze muSa-

obda, mere da mere am miznisTvis ufro xSirad navTobproduqtebis 

gamoyeneba daiwyes. dReisaTvis iseTi satransporto saSualebebi 

gamoiyeneba, romlebic maRalxarisxovan sawvavze muSaobs.

sawvavis erT-erTi umTavresi maxasiaTebeli misi Tbowarmomqmneli 

unaria. sawvavis Tbowarmoqmnis unari siTbos is raodenobaa, ro-

melic 1kg sawvavis sruli wvis dros gamoiyofa. siTbos es raodenoba 

ZiriTadad megajoulebiT izomeba (mgj). magaliTad, SeSis Tbo-

warmoqmnis unari daaxloebiT 10-20 mgj/kg-ia, dizelisa _ 45 mgj/kg, 

xolo benzinisa _ 46 mgj/kg.
sawvavis wva atmosferoSi naxSirbadis dioqsidisa da mavne nivTierebis 

gamofrqvevis ZiriTadi mizezia. amis Sedegad xdeba ara marto atmos-

fero binZurdeba, aramed Zlierdeba saTburis efeqtic . am mizezTa „ “

gamo upiratesoba iseT sawvavs eniWeba, romelic gamoyenebisas mcire 

raodenobiT narCenebs warmoqmnis. mcire raodenobis narCenebis gamof-

rqvevis unaris mqone sawvavis erT-erTi saxea satransporto saSuale-

bebSi bolo dros gamoyenebuli kompresirebuli (SekumSuli) bunebrivi 

airi _ kba (     ). am sawvavze momuSave avtobu-Compressed Natural Gas – CNG

sebi ufro mcire raodenobis mavne gamonabolqvs warmoqmnis, vidre ben-

zinze momuSave. misi Tbowarmoqmnis unaric ufro maRalia (daaxloebiT 

55 / mgj kg).

· ra problemebi SeiZleba gamoiwvios wiaRiseuli sawvavis xangrZlivma gamoyenebam?

· ra gavlenas axdens garemomcvel garemoze sawvavis siTbos wyarod gamoyeneba?

mecniereba, teqnologia, cxovreba

wiaRiseuli sawvavis xangrZlivad gamoyenebam SeiZleba misi maragi 

amowuros. mecnierTa gamoTvliT, Tu navTobis mopoveba da ga-

moyeneba dRevandeli tempiT gagrZeldeba, misi maragi daaxloebiT 

ifiqre  •  imsjele  •  gaaziareLa
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40 weliwadSi amoiwureba. amitom alternatiuli saxis sawvavis 

moZieba yovelTvis yuradRebis centrSia. aseTi tipis sawvavis 

magaliTebia wyalbadi da biosawvavi.
rig qveynebSi satransporto saSualebebSi gamoiyeneba wyal-

badi, rogorc ekologiurad sufTa sawvavi. wyalbadis sawvavi 

momavlis erT-erT mniSvnelovan alternatiul sawvavad miiC-

neva. misi wvisas gamoiyofa wyali, romelic garemos ar abin-

Zurebs. mkvlevrebi varaudoben, rom momavalSi wyalbads sat-

virTo manqanebSi, aviaciasa da mZime mrewvelobaSic gamo-

iyeneben. garda imisa, rom wyalbadis sawvavi ekologiurad suf-

Taa, is sxva saxis sawvavisgan maRali Tbowarmoqmnis unariTac 

(daaxloebiT, 142 mgj/kg) gamoirCeva. wyalbadis sawvavis gamo-

yenebis nakli dakavSirebulia misi Senaxvis sirTulesa da 

transportirebisas gaJonvis safrTxesTan.

biosawvavi aseve SeiZleba CavTvaloT alternatiuli saxis sawvavad. 

aseTi saxis sawvavi biomasisgan _ biologiuri produqtebisa da maTi 

narCenebisgan _ miiReba. Cvens droSi biosawvavis dasamzadebel Ziri-

Tad nedleulad simindi, Saqris lerwami da sxva mcenareebi gamoiye-

neba. biosawvavis misaRebad am nedleulis sxvadasxva meTodiT gada-

muSavebas mimarTaven.

erT-erTi saxis biosawvavi eTilis spirtia. igi cocxal organizmebSi 

mikroorganizmebisa da fermentebis moqmedebiT naxSirwylebis gar-

daqmnis Sedegad warmoiqmneba. monacemebis mixedviT, 2021 wels 

warmoebuli Saqris lerwmis 20% da simindis 13% eTanolis misaRebad 

daixarja. biosawvavis gamoyenebis ZiriTadi nakli is aris, rom am dar-

gis ganviTareba sursaTis warmoebas uwevs konkurencias da SeiZleba 

sakvebi produqtebis gaZvireba gamoiwvios.

biosawvavi

naxSirbadis 
dioqsidis aTviseba

wva 

biosawvavis 
ganawileba

biosawvavis 
miReba

transportireba 

mcenareebis 
damwifeba

dReisaTvis axali, ekologiurad sufTa da iafi, alter-

natiuli sawvavis miReba erT-erTi umniSvnelovanesi amo-

canaa, romelic mecnierebis winaSe dgas, rogorc Semdgomi 

kvlevebis prioritetuli mimarTuleba. alternatiuli 

sawvavis gamoyeneba agvacilebs, erTi mxriv, wiaRiseuli saw-

vavis maragis amowurvas, xolo meore mxriv _ garemos dabin-

Zurebas. 
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wvis reaqciis siTbur efeqtze 
dakvirveba

wvis reaqciis mimdinareobisas, sawvavi masalis saxisa da rao-

denobis mixedviT, siTbos gansxvavebuli raodenoba gamoiyofa. 

sawvavad gamoiyeneba iseTi nivTierebebi, romlebic advilad 

iwvis da wvisas didi raodenobiT siTbos gamoyofs.

saskolo laboratoriebSi siTbos wyarod, ZiriTadad, Txevadi 

an mSrali spirti gamoiyeneba. winamdebare proeqti saSualebas 

mogvcems, gamovavlinoT ori saxis spirtis wvisas gamoyofil 

siTbos raodenobebs Soris sxvaoba da erTmaneTs SevadaroT 

miRebuli Sedegebi.

2. sasworze awoneT 100 ml moculobis carieli qimiuri 

Wiqa da Sedegi CawereT cxrilSi (A). menzuraSi azomeT 50 

ml wyali da CaasxiT WiqaSi. gansazRvreT wyliani Wiqis 

masa da CawereT cxrilSi (B). gamoTvaleT 50 ml wylis 

masa da SeitaneT cxrilSi (C).

proeqti

1.  gadaixazeT cxrili rveulSi.

Txevadi spirtisawvavi myari spirti

Wiqis masa, g 

wyliani Wiqis masa, g 

50 ml wylis masa, g 

spirtqurisa da mSrali spirtis sawyisi masa, g 

spirtqurisa da mSrali spirtis saboloo masa, g 

spirtqurisa da mSrali spirtis sawyissa da 

saboloo masebs Soris sxvaoba, g
0

wylis sawyisi temperatura, C 

0
wylis saboloo temperatura, C 

0
wylis temperaturebs Soris sxvaoba, C 

0
temperaturaTa Soris sxvaoba 100 g sawvavze gaangariSebiT, C.

A

B

C=B–A

D

E

F=E–D

G

H

I=H–G

J=(I/F)∙100La
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3. awoneT sasworze spirtqura spirtTan erTad da Sedegi SeitaneT cxrilSi (D).

4. aawyveT qvemoT warmodgenili xelsawyo. 

5. darwmundiT, rom manZili spirtquris fiTilsa da qimiur Wiqas Soris 2 sm-ia. 

gazomeT wylis sawyisi temperatura da Sedegi SeitaneT cxrilSi (G).

6. aanTeT spirtquris fiTili da spirtquris alze 10 wuTis ganmavlobaSi gaac-

xeleT wyali. 10 wuTis Semdeg CaaqreT spirtqura da daelodeT temperaturis 

stabilizacias. dakvirvebis Sedegebis mixedviT cxrilSi CawereT wylis tempera-

turis yvelaze maRali maCvenebeli (H). gamoiangariSeT wylis temperaturebs 

Soris sxvaoba da Sedegi SeitaneT cxrilSi (I).

7. gansazRvreT spirtquris masa da Sedegi CawereT cxrilSi (E). gamoiTvaleT 

spirtquris masis sawyis da saboloo maCveneblebs Soris sxvaoba. miRebuli 

Sedegi CawereT cxrilSi (F).

gaimeoreT igive qmedeba mSrali spirtis SemTxvevisTvis da Sedegebi SeitaneT 

cxrilSi.

imjeleT:

1. gamosaxeT spirtis wva „sityvieri 

tolobiT“.

2. wylis gacxelebis xarisxis 

gaTvaliswinebiT, SeadareT erTmaneTs 

Txevadi da mSrali spirtis wvisas 

gamoyofili siTbos raodenoba.

3. romeli sawvavi nivTiereba ufro adre 
0acxelebs 100 ml wyals 60 C 

temperaturamde? pasuxi daasabuTeT.

4.  cal-calke  gamoiangariSeT Txevadi da 

mSrali spirtis masa, romlis dawvacaa 

saWiro, raTa 100 ml wylis 
0 0temperatura  25 C-dan  50 C- mde 

avwioT.

Termometri 

wyali 

spirtquraLa
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movlenebi

fizikuri movlenebis dros nivTierebis 

Semadgenloba ar icvleba, anu erTi nivTiereba 

sxva nivTierebad ar gadaiqceva. icvleba 

nivTierebis forma, agregatuli mdgomareoba, 

moculoba, daqucmacebis xarisxi da sxv. 

siTburi efeqtis mixedviT 

arsebobs qimiuri reaqciis 

ori tipi

qimiuri reaqciebi gamoixateba 

„sityvieri tolobiT“

qimiuri movlenebis dros 

nivTierebis Semadgenloba icvleba. 

qimiur movlenebs qimiur 

reaqciebsac uwodeben

 fizikuri movlenebi  qimiuri movlenebi

wyalbadi +Jangbadi → wyali

meTani + Jangbadi → naxSirbadis dioqsidi + wyali

qimiur reaqciebs Tan axlavs Semdegi 
niSnebi:

egzoTermuli 
reaqcia

mimdinareobs siTbos gamoyofiT:

azoti + wyalbadi → amiaki + Q

· feris warmoSoba an gaqroba

· naleqis warmoqmna

· airis gamoyofa

· sunis warmoSoba

· siTbos gamoyofa an STanTqma

· sinaTlis warmoSoba

endoTermuli 

reaqcia

mimdinareobs siTbos STanTqmiT

azoti + Jangbadi → azotis monooqsidi _ Q

daskvna
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1.  daadgineT Sesabamisoba.

a. rogori TanafardobiT Sevida reaqciaSi nivTierebebis molekulebi?

b. gaiTvaliswineT reaqciis mimdinareobisas siTbos gamoyofa da SeadgineT misi „sit-

yvieri toloba“.

g. CaxateT rveulSi „meTani + Jangbadi → naxSirbadis dioqsidi + wyali“ reaqciis 

modeli. yuradReba miaqcieT suraTze molekulebis raodenobis sizustes.

4.  ra niSnebi axlavs reaqciebs, romlebic Tqvens yoveldRiur cxovrebaSi gxvdebaT?

a. xilis lpoba b. comis moculobaSi momateba (afueba) g. rkinis daJangva 

a. gansazRvreT qimiuri reaqciis niSnebi.

b. qimiuri reaqciis kidev ra niSnebis CamoTvla SegiZliaT magaliTisTvis? 

I II III
3.

1. nivTierebis Sedgeniloba icvleba

2. nivTierebis Sedgeniloba ar icvleba

a. qaRaldis wva;

b. orTqlis kondensacia;

g. nayinis lRoba;

d. kvercxis xarSva.

2.

azoti 

wyalbadi

ganmazogadebeli davalebebi
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6.  qimikosi atarebs Semdeg eqsperimentebs:

reaqcia „sityvieri toloba“ reaqciis niSnebi

a

b

g

d

gadaixazeT cxrili rveulSi. CawereT reaqciebis „sityvieri tolobebi“ da niSnebi.

5.  dayaviT fizikur da qimiur movlenebad. pasuxi daasabuTeT.

a. kirian wyalSi naxSirbadis dioqsidis gatarebisas xsnari imRvreva;

b. spilenZis nakeTobis zedapiri TandaTan mwvane nadebiT ifareba.

g. dartymisagan mina patara natexebad imsxvreva.

magniumis lentis wvisas 
warmoiqmneba magniumis oqsidi.

a b

gogirdmJavas kaliumis qromatze 
damatebisas warmoiqmneba kaliumis
diqromati, kaliumis sulfati da wyali.

bariumis qloridis xsnaris natriumis 

sulfatis xsnarze damatebisas warmoiqmneba 

natriumis qloridi da bariumis sulfati.

marilmJavas natriumis karbonatze 

damatebisas warmoiqmneba natriumis 

qloridi, naxSirbadis dioqsidi da wyali.

g d
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mJavebi da fuZeebi

adamianis kuWis wveni Seicavs marilmJavas, 

romelic saWmlis monelebaSi monawile-

obs. magram roca misi raodenoba normas 

aWarbebs, es SeiZleba kuWis „wvis“ mizezi 

gaxdes. am problemis Tavidan asacileb-

lad saWiroa mJavas gamaneitralebeli 

sakvebis an wamlis miReba. maTi Semadgene-

li nivTierebebi amcirebs an mTlianad aR-

mofxvris mJava Tvisebebis mqone nivTie-

rebebis moqmedebas.

· zogierT qimiur naerTs mJavebis jgufs miakuTvneben, zogierTs ki _ fuZeebis jgufs.

· arsebobs susti an Zlieri fuZeebi da mJavebi.

· nivTierebebis wyalxsnarebSi iqmneba mJava, tute an neitraluri are.

· mJava, tute an neitralur ares  indikatoris Seferilobis mixedviT gansxvaveben.

· mJava an tute aris sazom erTeuls  wyalbadis maCvenebeli pH warmoadgens.

· mJavebsa da fuZeebs Soris mimdinare reaqcias neitralizaciis reaqcias uwodeben.

1. mJava Tvisebebis mqone romeli 

nivTierebis magaliTis moyvana 

SegiZliaT yoveldRiuri cxov-

rebidan?

2. rogor SegiZliaT, gaigoT rZi-

sa da sxva sakvebi produqtis 

vargisianoba?

3. mJava Tvisebebis mqone nivTie-

rebebis gamaneitralebeli ro-

meli nivTierebebis dasaxeleba 

SegiZliaT?

drodadro, sakvebis miRebis Semdeg, sayla-

pavsa da kuWSi „wvis“ SegrZneba Cndeba, ro-

melsac pirSi momJavo gemo Tan axlavs. am 

usiamovno SegrZnebebis Tavidan asacileb-

lad zogjer banans an mwvane bostneuls 

miirTmeven. diskomfortis moxsna karbona-

tis Semcveli tabletebiTac SeiZleba. ase-

Ti tabletebis miRebidan ramdenime wuTSi 

„wvis“ SegrZneba kuWSi qreba.

7
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7,1 mJavebi da mJava are

mJavebi da mJava  are

Zvel saberZneTSi bunebrivi nivTierebebis dajgufebis erT-

erT kriteriumad maTi gemo iTvleboda. Zvelma berZnebma 

mJave gemos mqone yvela produqts, rogorebic iyo, ma-

galiTad, Zmari da limonis wveni, saerTo saxelwodeba _ mJa-
vebi _ uwodes. am nivTierebebis wyalxsnarebSi warmoqmnil 

garemos mJava ares uwodeben. gemo, romelsac vgrZnobT, roca 

limonmJavisgan damzadebul wvens vsvamT an qliavisa da alu-

Cis Cirs mivirTmevT, am produqtebSi swored aseTi aris arse-

bobiTaa ganpirobebuli. umravles SemTxvevaSi xilis Semad-

genlobaSi sxvadasxva mJava Sedis.

ZmarmJava gamoiyeneba, rogorc sakvebi pro-

duqti da rogorc sawmendi da sadezinfeqcio 

saSualeba. mJavas amgvari damSleli moqmede-

bis efeqti misi raodenobis mixedviT icvleba.

msgavsi, magram ZmarmJavasTan SedarebiT ufro 

susti moqmedeba axasiaTebs limonmJavasa da 

limonis wvens. 

· romeli sakvebi produqtebisgan SeiZleba 
miviRoT ZmarmJava?

·  SegiZliaT Tu ara daasaxeloT sxva sawmen-
di saSualebebi, romlebsac iseTive efeq-
ti aqvT, rogoric ZmarmJavasa da limonis 
wvens?

·  ra msgavsebaa ZmarmJavasa da limonis wvens 
Soris?

ZmarmJavas xilisgan (vaSlisgan, 
yurZnisgan da sxv. ) Rebuloben.

limonSi arsebuli limonmJava mas 
momJavo gemos aZlevs.

WinWris Reroebsa da foTlebze arsebobs bususebi, romlebic 

WianWvelmJavas Seicavs. am mcenaresTan Sexebisas bususebis wve-

rebi kanSi erWoba da WianWvelmJava Zlieri wvisa da qavilis Seg-

rZnebas iwvevs. mofxanis SemTxvevaSi WianWvelmJava kanqveSac aR-

wevs da „wvis“ areals afarToebs.

46

sakvanZo sityvebi

mJava, mJave gemo, mJava are, Zlieri 

mJavebi, susti mJavebi

iciT Tu ara?

II nawili
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Zlieri mJavebi

mogvianebiT aRmoaCines ufro Zlieri damSleli moqmedebis sxvadasxva mJava. 

aseT mJavebs miekuTvneba, magaliTad, gogirdmJava, marilmJava (qlorwyal-

badmJava) da azotmJava. es nivTierebebi kanTan Sexebisas Zlier „wvas“ iwvevs. 

WurWels, romelSic aseTi mJavebia moTavsebuli, gamafrTxilebeli niSani 

akravs _ „mwvave nivTiereba“. zogierTi sawmendi saSualebis SefuTvazec 

aseTive niSania. laboratoriaSi an yoveldRiur yofaSi mwvave nivTierebebis 

gamoyenebisas rezinis xelTaTmanebi unda CavicvaT.

mJavebi da nivTierebebi, romlebic mJava ares qmnis, gamoiyeneba xilis wvenebis, gaziani 

sasmelebis, dakonservebuli bostneulis, sawmendi saSualebebis, Sampunebis warmoebaSi.

gogirdmJavas aRmoCena jabir ibn 

xaianis saxels ukavSirdeba. man is 

jer kidev VIII saukuneSi, mecnie-

ruli kvlevisas aRmoaCina. gogird-

mJava (H SO ) Zlieri mJavaa. mas 2 4

iyeneben avtomobilebis akumula-

torebSi, navTobproduqtebis gada-

muSavebisas, safeiqro da qaRaldis 

warmoebaSi da sxv.

azotmJava (HNO ) gamWvirvale siTxea. gamoiyeneba 3

feTqebadi nivTierebebisa da sasuqebis warmoebaSi, 

metalurgiaSi da sxv. marilmJavis Sedgenloba gamoi-

saxeba formuliT HCL, is gamWvirvale, gamaRizia-

nebeli moqmedebis siTxea. mas zogjer „kuWis mJava-

sac“ uwodeben, radgan kuWSi gamomuSavdeba da mniS-

vnelovan rols asrulebs saWmlis monelebis pro-

cesSi. „kuWis mJavianobis momateba“ kuWis mJaviano-

bis regulaciis an saWmlis monelebis procesis ano-

maliuri mimdinareobis Sedegia.

akkumulyator

akkumulyator

47

gaziani

 sasmelebi

 dakonservebuli 
bostneuli

sawmendi saSualebebi (Sampuni, WurWlis 

sarecxi siTxe, qloriani wyali da sxv.)

mJavebi da fuZeebi 7
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azotmJavasa da marilmJavas narevs „samefo wyals“ 
uwodeben. es narevi Sedis reaqciaSi da kargad xsnis iseT 
araaqtiur metalebs, rogorebicaa oqro da platina. am 
narevis aRmoCena alqimikosebis saqmianobasTan iyo 
dakavSirebuli da miznad isaxavda oqros „damalvas“.

susti mJavebi

arsebobs mJavebi, romlebic TvisebebiT Zlier mJavebs waagavs, magram maTi moqmedeba Zlier 

mJavebTan SedarebiT naklebadaa gamoxatuli. aseT mJavebs sust mJavebs uwodeben. yoveldRi-

ur yofa-cxovrebaSi gamoyenebuli limonmJavasa da ZmarmJavas garda, sust mJavebs miekuT-

vneba gogirdwyalbadmJava da orTofosformJava. gogirdwyalabadmJavas Sedgeniloba ga-

moisaxeba formuliT _ H S. es nivTiereba vulkanebis amofrqvevisas atmosferoSi gamo-2

yofili airebis SemadgenlobaSi Sedis, aseve warmoiqmneba kvercxis an rZis gafuWebisas. kver-

cxis gafuWebis dros warmoqmnil specifikur usiamovno suns laye kvercxis sunsac uZaxian.

stomatologiaSi piris Rrus sadezinfeqciod orTofosformJavis ganzavebul xsnars 

iyeneben. orTofosformJavas qimiuri formulaa _ H PO . xsnarSi maRali koncentraciisas 3 4

susti mJava moqmedebis siZlieris mixedviT SeiZleba Zlier mJavas daemsgavsos. magaliTad, 

xilisgan miRebuli 3-5%-iani ZmarmJavas _ CH COOH _ xsnari (sufris Zmari) sakvebi miz-3

nebisTvis gamoiyeneba, xolo samrewvelo gziT miRebuli 70-80%-iani xsnari (Zmris esencia) _ 

bostneulis konservaciisas, aseve rogorc sawmendi saSualeba.

riT gansxvavdeba erTmaneTisgan Zlieri da susti mJavebi

saWiro saSualebebi: 9 sinjara, Stativi sinjarebisTvis, damWeri, 

Spateli (fiTxi), marilmJava, Zmris esencia, vaSlis (an Rvinis) Zmari, 

magniumis lenti, sakvebi soda, limonis wveni, xorcis patara naWeri.

samuSaos msvleloba

nabiji 2. 1-el, me-4 da me-7 sinjarebSi moaTavseT magniumis lentis natexi da CaiwereT 

dakvirvebis Sedegebi.

nabiji 1. Stativze moaTavseT 9 sinjara da danomreT isini. CaasxiT sinjarebSi 5-5 ml 

mJava qvemoT moyvanili rigiT:

1-l, me-2 da me-3 sinjarebSi _ marilmJava;

me-4, me-5 da me-6 sinjarebSi _ koncentrirebuli ZmarmJavas xsnari (Zmris esencia);

me-7, me-8 da me-9 sinjarebSi _ vaSlis (an Rvinis) Zmari.
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 SeamowmeT Tqveni codna
1. dawereT vaSlis an Rvinisgan miRebuli mJavas formula.
2. ra nivTiereba aZlevs limonis wvens momJavo gemos?
3. romeli mJava aregulirebs Tqvens kuWSi saWmlis monelebis process?
4. rogor SegviZlia Zlieri da susti mJavebis erTmaneTisgan garCeva?
5. ratom iwvevs zogierTi sawmendi nivTierebis rezinis xelTaTmanebis gareSe gamoyeneba 

kanis gaRizianebas? rogor SeiZleba gamoyenebamde gavigoT, gamoiwvevs Tu ara mocemuli 

sawmendi saSualeba kanis gaRizianebas? 

gamoiyeneT SeZenili codna 

1. Tqven gaigeT, rom mJavebi sxvadasxva elementisgan Sedgeba. Tqveni azriT, romeli ele-

menti ganapirobebs mJavebis msgavs Tvisebebs? ratom fiqrobT ase?

2. ZmarmJavas xsnarze kirqvis damatebisas xsnaridan TandaTanobiT gamoiyofa airis buS-

tukebi. rogor fiqrobT, romeli airi gamoiyofa am dros? rogori saxis „sityvier 

tolobas“ SemogvTavazebdiT am reaqciisTvis?

imsjeleT:

1. qimiuri reaqciis ra niSnebs daakvirdiT mJavebze magniumis lentisa da sakvebi sodis 

damatebisas? riT gansxvavdeboda magniumis lentis marilmJavaTi, koncentrirebuli 

ZmarmJavaTi da vaSlis (an Rvinis) ZmriT savse sinjarebSi damatebisas mimdinare qimiuri 

reaqciebi erTmaneTisgan?

3. riT gansxvavdeboda am mJavebze sakvebi sodis damatebisas mimdinare qimiuri reaqciebi 

erTmaneTisgan?

4.  rogor aRwerdiT  mJavebis  moqmedebas  xorcis  naWerze? 

sakvebi sodis mJavebTan urTierTqmedebisas warmoiqmneba naxSirbadis dioqsidi, xolo 

magniumis lentis urTierTqmedebisas _ airadi wyalbadi. marilmJavas monawileobiT mim-

dinare es reaqciebi  „sityvieri tolobiT“ SegviZlia ase gamovsaxoT:

marilmJava + magniumi → magniumis qloridi + wyalbadi

marilmJava + sakvebis soda → natriumis qloridi + naxSirbadis dioqsidi + wyali

marilmJavasTan es reaqciebi ufro swrafad mimdinareobs, vidre ZmarmJavasTan an sufris 

ZmarTan. es aixsneba Zlieri mJavebis meti aqtiurobiT, sust mJavebTan SedarebiT. erTi da igi-

ve mJava koncentrirebuli saxiT ufro meti siswrafiT erTveba reaqciaSi, vidre ganzavebuli 

xsnaris saxiT. magaliTad, magniumis lentisa da sakvebi sodis reaqcia Zmris esenciasTan uf-

ro swrafad mimdinareobs, vidre sufris ZmarTan (vaSlis an Rvinis). mJavebis moqmedebiT iS-

leba xorcic. amis magaliTia kuWSi gamomuSavebuli marilmJavas miRebul sakvebze moqmedeba.
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nabiji 3. me-2, me-5 da me-8 sinjarebSi Spatelis saSualebiT daaxloebiT erTnairi 
porciebiT CaamateT sakvebi soda da dakvirvebis Sedegebi CaiwereT.

nabiji 4. me-3, me-6  da me-9 sinjarebSi moaTavseT xorcis naWrebi da dakvirvebis Sedegebi CaiwereT.
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7.2 fuZeebi da tute are

uZvelesi droidan moyolebuli, adamianebi WuWyis mo-

saSoreblad sxvadasxva saSualebas iyenebdnen. eg-

viptelebi am mizniT futkris cvils wyalSi urevdnen. 

arabebi sapnis misaRebad xis nacarsa da cxovelur 

cxims iyenebdnen. SemdgomSi, nacris magivrad, cxove-

lur cxims potaSs (K CO ) urevdnen.2 3

· sapnis ra Tvisebebi ganapirobebs  

WuWyis mocilebis unars?

· ra nivTierebebi Sedis cvilisa da 

nacris SemadgenlobaSi?

· ra Tvisebebis gamo gamoiyeneba 

WuWyis mosaSoreblad potaSi?

fuZeebi  da tute  are
 
sxvadasxva mcenaris SemadgenlobaSi Sedis nivTierebebi, 

rolebsac fuZeebs uwodeben. Sesabamisad, es nivTierebebi 

nacris SemadgenlobaSicaa. am nivTierebebis wyalTan Sere-

visas xsnarSi  iqmneba tute are, romlis moqmedeba WuWyis 

mocilebas iwvevs. mJavebisgan gansxvavebiT, fuZeebs mware 

gemo aqvT. zogierTi sakvebis momwaro gemo maT Semad-

genlobaSi swored fuZeebis siWarbiT aixsneba. qvemoT war-

modgenilia fuZeebiT mdidari sakvebi produqtebi.

miuxedavad imisa, rom zogierTi nivTiereba fuZes ar war-

moadgens, maT wyalxsnarebSi mainc iqmneba tute are. aseTi 

nivTierebebia sakvebi soda da potaSi.

onavris (didi zomis 

krazana, bziki) mier 

dakbenis dros nestriT 

adamianis kanqveS tute 

aris mqone xsnaris 

SeSxapuneba xdeba. swored 

amitom viTardeba 

danestvris adgilze  

Zalian Zlieri tkivili. 
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fuZeebi, iseve rogorc mJavebi,  Cveni 
yoveldRiuri cxovrebis nawilia. 
magaliTad, yofa-cxovrebaSi gamo-
yenebuli zogierTi sawmendi 
saSualebisa da batareebis SigTavsis 
SedgenilobaSi fuZeebi Sedis da 
maTSi tute area.

riT gansxvavdeba erTmaneTisgan Zlieri da 
susti fuZeebi?
saWiro saSualebebi: Spateli, ori sinjara, nat-
riumis hidroqsidi, aluminis hidroqsidi, disti-
lirebuli wyali.

samuSaos msvleloba:
nabiji 1. Spatelis saSualebiT erT sinjaraSi moa-
TavseT natriumis hidroqsidi, meoreSi _ aluminis 
hidroqsidi.

imsjeleT:
1. riT gansxvavdeba vizualu-

rad pirvel da meore 

sinjaraSi wylis damatebis 

Semdeg miRebuli xsnarebi? ra 

daskvnis gakeTeba SeiZleba am 

gansxvavebis safuZvelze?
2. romel sinjaraSi 

mimdinareobda reaqcia ufro 

swrafad? SeiZleba am 

dakvirvebis mixedviT 

ganvsazRvroT, romeli fuZe 

ufro Zlieria?

nabiji 2. TiToeul sinjaraSi daumateT gansazRvruli 

raodenobis distilirebuli wyali da Tan urieT. Tqve-

ni dakvirvebebi rveulSi CaiwereT.  
nabiji 3. TiToeul xsnars daumateT gansazRvruli 

raodenobis marilmJava da mourieT. dakvirvebis Sede-

gebi rveulSi CawereT.

Zlieri  fuZeebi
fuZeebs, romlebic kargad ixsneba wyalSi, Zlier fuZeebs miakuTvneben. 

ufro xSirad maT tuteebs uwodeben. radgan tuteebis wyalxsnarebi 

tute ares qmnis, maTTan  kontaqtisas kanis zedapiri  sriala xdeba. 

Cven amas kargad vgrZnobT  sapniT xelis dabanisas.

tuteebs miekuTvneba, magaliTad, liTiumis hidroqsidi, natriumis 
hidroqsidi, kaliumis hidroqsidi da kalciumis hidroqsidi. liTiumis 

hidroqsidis formulaa liOH. mas iyeneben liTiumis sapnisa da sapoxi 

zeTebis Semasqeleblebis warmoebaSi. natriumis hidroqsidis formu-

laa NaOH, kaliumis hidroqsidisa ki _ KOH. tuteebi  wylis STanTqmis 

didi unariT gamoirCeva. xis nacari, ZiriTadad, natriumisa da kaliumis 

hidroqsidebs Seicavs.
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batareebiTxevadi saponi 

myari saponi       

sawmendi saSualeba       

dReisaTvis Txevadi sapnis misaRebad kaliumis hidroqsidi gamoiyeneba, xolo 

myari sapnis misaRebad _ natriumis hidroqsidi. es nivTierebebi aseve farTod 

gamoiyeneba tute batareebSi.
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kalciumis hidroqsids, romlis qimiuri formulaa Ca(OH)  xSirad „Camqral kirsac“ 2,

uwodeben. kalciumis hidroqsidis wyalze damatebisas is nawilobriv ixsneba, gauxsneli 

nawili ki wyalTan suspenzias qmnis. am narevs kiris rZes uwodeben. suspenziis filtraciis 

Semdeg warmoiqmneba kalciumis wyalxsnari (homogenuri narevi). miRebul gamWvirvale xsnars 

kirian wyals uwodeben. kiris rZe mSeneblobaSi gamoiyeneba SesaTeTrebeli samuSaoebis dros. 

kedlebze wasmisas es narevi TandaTan reagirebs haerSi arsebul naxSirbadis dioqsidTan da 

kalciumis karbonatad gardaiqmneba. qvemoT moyvanilia am reaqciis „sityvieri toloba“:

kalciumis hidroqsidi + naxSirbadis dioqsidi   → kalciumis karbonati + wyali 

kalciumis karbonati TeTri feris myari nivTie-

rebaa da kedelze wasmisas Txel TeTr fenas qmnis. 

xSirad kiris rZes xeebis Reroebis SesaTeT-

rebladac iyeneben. 

susti fuZeebi
susti fuZis magaliTia niSaduris spirti. Tqven 

ukve iciT misi formula _ NH OH da isic, rom is 4 2   

gulwasuli adamianis gonze mosayvanad 

gamoiyeneba. niSaduris spirti amiakis wyalSi 

gaxsniT miiReba. am reaqciis „sityvieri toloba“ 

ase gamoisaxeba:

amiaki + wyali →  amoniumis hidroqsidi

sust fuZeebs miekuTvneba aluminis hidroqsidic. misi Semadgenloba gamoixateba formuliT 

AL(OH)  aluminis hidroqsidi wyalSi ar ixsneba da suspenzias warmoqmnis.3. 

Zlieri mJavebis msgavsad, tuteebic swrafad Sedis reaqciaSi. radgan susti fuZeebi wyalSi 

cudad ixsneba, amitom  reaqciiis unaric dabali aqvT.

gamoiyeneT SeZenili codna 

 SeamowmeT Tqveni codna

1.  romeli elementebi aqvT saerTo fuZeebs?

2.  daasaxeleT kaliumis mier Seqmnili fuZis formula da saxelwodeba.

 3.  ra msgavseba da gansxvavebaa amiakis xsnarsa da brokolis wvens Soris? 

1. Tu Sedgenilobis mixedviT Jangi fuZea, rogori fuZea is _ susti Tu Zlieri? ra nivTie-

rebis gamoyeneba SeiZleba Jangis fenis mosacileblad?

2. rogor fiqrobT,  gansxvavdeba Tu ara  qimiurad kuWis are nawlavuri  arisgan?
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7.3 indikatorebi da pH skala

adre mJava da fuZe ares erTmane-
Tisgan gemoTi ganarCevdnen. 
magram ucnobi nivTierebebis 
gemoTi gasinjva Zalian saxifa-
Toa, radgan SeiZleba mowamvla 
gamoiwvios.

· ra saSualebebiTaa SesaZlebeli mJava da fuZe 
aris garCeva?

· rogor SeiZleba gavarCioT Zlieri mJava are 
ufro sustisgan da Zlieri tute are ufro 
sustisgan?

Tqven ukve iciT, rom mJava Tvisebebis mqone nivTiereba 

xsnarebSi mJava ares qmnis, xolo fuZe Tvisebebis mqone niv-

Tiereba _ tute ares. xsnarebSi mJava aris Seqmna ganpiro-
+ -

bebulia H ionebis warmoqmniT, xolo tute arisa _ OH  (hid-

roqsidionebiT). ares, romelic arc mJavaa da arc tute, neit-
ralur ares uwodeben. neitralur garemoSi Tanabari rao-

+ -
denobis H  da OH  ionebia. aris xasiaTi (mJava, tute, neitraluri) mniSvnelovan gavlenas 

axdens zogierTi reaqciis mimdinareobaze. amitomac SeimuSaves aris xasiaTis gansazRvris 

sxvadasxva meTodi. am mizniT, ZiriTadad, iyeneben iseT nivTierebebs, romlebic mJava an tute 

areSi fers icvlis. aseT nivTierebebs indikatorebs uwodeben. indikatorebis saSualebiT 

aris xasiaTis gansazRvra yvelaze martivi da operatiuli meTodia. yvelaze xSirad indika-

torad lakmusis qaRalds, fenolfTaleinsa da meTiloranJs iyeneben.

indikatori

wiTeli lakmusis qaRaldi    

lurji lakmusis qaRaldi     

fenolfTaleini   

meTiloranJi

feri mJava areSi
wiTeli     

wiTeli     

ufero     

wiTeli

feri tute areSi
lurji    

lurji    

Jolosferi    

yviTeli

feri neitralur areSi
wiTeli    

lurji     

ufero     

yviTeli

lakmusis qaRaldi
lakmusis qaRaldi sxvadasxva qimiuri nivTierebis nareviT gaJRenTili qaRaldia. wiTeli 

lakmusis qaRaldi neitralursa da mJava areSi fers ar icvlis, tute areSi ki lurjdeba. 

lurji lakmusis qaRaldi fers ar icvlis neitralursa da tute areSi, magram mJava areSi 

wiTldeba. xsnarebis mJava da tute Tvisebebis gaZlierebis mixedviT wiTeli da lurji 

Seferiloba qaRaldze ufro muqdeba.
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mJava are  tute are   neitraluri are

Ключевые слова

метод отстаивания, делительная 

воронка

Ключевые слова

метод отстаивания, делительная 

воронка

neitraluri are, indi-
katori, lakmusis qaRaldi, 
fenolfTaleini, meTilo-
ranJi, pH, pH skala
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fenolfTaleini
fenolfTaleini TeTri feris fxvnilisebri nivTierebaa. 

is naklebad xsnadia wyalSi, magram kargad ixsneba spirtSi. 

fenolfTaleinis spirtxsnaris 1-2 wveTis tute xsnarSi 

damatebisas fenolfTaleinis xsnari Jolosfrad SeiRe-

beba. Tu Cven gavzrdiT tutis raodenobas xsnarSi imave 

raodenobis fenolfTaleinis arsebobisas, Jolosferi 

ufro intensiuri gaxdeba. fenolfTaleinis neitraluri 

an mJava aris mqone xsnarSi damatebisas misi feri ar 

Seicvleba.

meTiloranJi  
meTiloranJi mowiTalo-monarinjisfro fxvnilia. am 

fxvnilis xsnars imave mizniT iyeneben, ra mizniTac fenol-

fTaleinis xsnars. mJava areSi meTiloranJis xsnariwiTeli  
ferisaa, xolo sust mJava, neitralur da tute areSi _ 

yviTeli feris.

universaluri indikatori
universaluri indikatori saSualebas gvaZlevs, gan-

sakuTrebiT maRali sizustiT ganvsazRvroT aris xasiaTi. 

universaluri indikatorebi sxvadasxvafrad iRebeba. 
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 mJava are tute are

fenolfTaleini

 mJava are  tute are

HСl NaOHMetil 
oranj

 Zlieri mJava are neitraluri are

susti mJava are        susti tute are       

Zlieri tute are       

mJava da tute aris gansasazRvravad didi mniSvneloba eniWeba ferebs. magram arseboben 
adamianebi, romlebic daltonizmiT arian daavadebulni da wiTel, mwvane da lurj ferebs 
erTmaneTisgan ver arCeven.
ras urCevdiT daltonizmiT daavadebulebs, rogor moiqcnen mJava da tute aris gan-
sazRvris mizniT?

es ferebi muqi wiTlidan iisframde icvleba. yoveli feri da misi elferi aris pH-is gan-

sxvavebul dones Seesabameba. arsebobs lakmusis qaRaldis formis universaluri indi-

katorebi. qaRaldis zolis formis aseTi indikatorebi gamosayeneblad Zalian mosaxerxebe-

lia. qaRaldis indikatorebis kolofze ferTa etalonebi da maTi mniSvnelobaa miTiTebuli.

ifiqre  •  imsjele  •  gaaziare
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universaluri indikatoris gamoyenebiT SesaZlebelia sxvadasxva xsnaris aris 
xasiaTis gansazRvra.

pH skala
ar is xasiaTis gansazRvris mizniT ferebis gamoyenebas  garkveulad  fardobiTi xasiaTi eeb , ,

aqvs. amitom xSirad iyeneben ricxviTi aRniSvnebis mqone skalas. am ricxvebs pH-s uwodeben, 

xolo skalas _ pH skalas. skala рН  aris mJava da tute  Tvisebebis ricxviTi gamosaxuleba, 

romelic  yvelaze zusti midgomaa maTi gansazRvrisTvis.

skalaze pH-is mniSvneloba 0-dan 14-mde intervalSi icvleba. roca pH=7 _ are neitraluria,  

roca  pH<7  _ mJavaa, xolo roca pH>7 _ tutea.

zogierTi saqonlis etiketze miTiTebulia pH.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14pH

mJava are     
 

neitraluri 
are      

tute are

pH 11

marilmJava (kuWis wvenis Semadgeneli mJava)

limonis wveni   

forToxlis wveni   

vaSlis (Rvinis) Zmari

yava    

wvimis wyali   

sufTa wyali     

zRvis wyali    

sakvebi sodis xsnari     

magniumis hidroqsidis wyliani suspenzia  

saponi

sawmendi saSualeba
natriumis hidroqsidi 

pH     7,0-7,4

mineraluri
wyali

mineraluri

wyali

mineraluri
wyali

pH 5,5

sveli xelsawmendi

sveli xelsawmendi
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rogor SeiZleba sxvadasxva xsnaris pH-is gansazRvra?
saWiro saSualebebi: 8 qimiuri Wiqa, 16 sinjara, Stativi sinjarebisTvis, pipeti, minis 
wkiri,  pH-metri, vaSlis Zmari, koncentrirebuli marilmJava, sakvebi soda, 
natriumis hidroqsidi, sufris marili, aluminis hidroqsidi, saponi, WurWlis 
sarecxi saSualeba, meTiloranJi da fenolfTaleini.

samuSaos msvleloba:
nabiji 1. erT qimiur WurWelSi CaasxiT mcire raodenobis vaSlis Zmari, meoreSi - 

koncentrirebuli marilmJava. darCenil 6 WiqaSi moamzadeT sakvebi sodis, natriumis 

hidroqsidisa da sufris marilis wyalxsnarebi, aluminis hidroqsidis wyliani  sus-

penzia, sapniani wyali da WurWlis sarecxi saSualebisa da wylis narevi. miRebuli 

narevebi minis wkiriT aurieT.
nabiji 2. gadaixazeT cxrili rveulSi

nabiji 3. CauSviT momzadebul narevebSi pH-metri da gansazRvreT narevebis pH.
nabiji 4. or Stativze moaTavseT rva-rva (sul 16) sinjara. sinjarebis TiToeul kompleq-

tSi pipetiT CaamateT miTiTebuli xsnarebis 10 ml.
nabiji 5. pirveli Stativis TiToeul sinjaraSi pipetiT daamateT meTiloranJis 2 wveTi, 

xolo meore Stativis TiToeul sinjaraSi _ fenolfTaleinis 2 wveTi. Tqveni dakvirvebebi 

CaiwereT rveulSi.

pH-metri

fenolfTaleini     

meTiloranJi

  indikatorebi vaSlis 

Zmari

koncentri-

rebuli 

marilmJava

sakvebi 

sodis 

xsnari             

natriu-
mis hid-
roqsidis 
xsnari

sufris 

marilis

xsnari     

aluminis 
hidroqsidis 
wyliani 
suspenzia       

sapniani 

wyali

WurWlis 

sarecxi 

saSualebisa da 

wylis narevi

aris pH-is 
gansazRvra 

pH-metris 
saSualebiT

aris (garemos) pH-is gansazRvra aseve 

SesaZlebelia xelsawyo pH-metris (pH 

sazomis) saSualebiT. es xelsawyo 

saSualebas iZleva, kidev ufro meti 

sizustiT ganvsazRvroT aris xasiaTi. 

xsnarSi xelsawyos bunikis CaSvebisas 

ekranze Cndeba pH-is mniSvneloba.
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indikatorebis saSualebiT advilad SeiZleba gavarCioT Zlieri mJava da Zlieri tute are, 

magram susti mJava da susti tute aris garCeva ufro rTulia. amave dros, pH-metris 

saSualebiT iolad SeiZleba erTmaneTTan miaxloebuli pH-is mqone xsnarebis garCeva.

imsjeleT:
1. gaanawileT mocemuli narevebi jgufebad maTi aris xasiaTis (mJava, neitraluri, tute) 

mixedviT. daadgineT Sesabamisoba nivTierebis Sedgenilobasa da aris xasiaTs Soris. 
pasuxi daasabuTeT.

2. SeadareT xsnarebSi indikatorebis (meTiloranJisa da fenolfTaleinis) saSualebiT 
gansazRvruli  aris xasiaTi da pH- metris mier gansazRvruli pH-is mniSvneloba. aris Tu 
ara miRebul  Sedegebs  Soris  gansxvaveba?

3. SeadareT indikatorebis efeqtianoba sufris marilis wyalxsnaris, WurWlis sarecxi 
saSualebisa da wylis narevis da sakvebi sodis wyalxsnaris magaliTebze. Tqveni pasuxi 
daasabuTeT.

gamoiyeneT SeZenili codna 

CauSviT pH-metri TqvenTvis ucnob xsnarSi. 
gansazRvreT, ra nivTierebisganaa miRebuli es 
xsnari. Tqveni Tvalsazrisi daasabuTeT.

SeadareT qvemoT moyvanil nivTierebaTa xsnarebis pH-is mniSvnelobebi, Tqveni 
mosazreba daasabuTeT.

I amoniumis hidroqsidisa da kaliumis hidroqsidis xsnarebi
II sufris Zmari da Zmris esencia

a. marilmJava
b. sakvebi sodis xsnari
g. forToxlis wveni

SeamowmeT Tqveni codna

1.  ra formiT SeiZleba iyos indikatori damzadebuli?

2.  daadgineT Sesabamisoba.

1. mJava are

2. tute are

3. neitraluri are

a. marilJava
b. natriumis hidroqsidis wyalxsnari
g. sakvebi sodis wyalxsnari
d. limonis wveni
e. sufTa(distilirebuli) wyali

3.  meTiloranJis damateba romeli nivTierebebis xsnarebs aZlevs yviTel, xolo 

fenolfTaleinis damateba  _ Jolosfer Seferilobas?

a. amiaki;     
b. ZmarmJava;

Tqveni Tvalsazrisi daasabuTeT.

g. kaliumis hidroqsidi;    
d. sufris marili.

mJavebi da fuZeebi 7
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7.4 neitralizaciis reaqcia

mSoblebma azers gulZmarvis sawinaaR-

mdegod suspenzia daalevines. suspenzias 

mware gemo aRmoaCnda. misi dalevis Semdeg 

azers  gulZmarvam maleve gauara. suspen-

ziis etiketze arsebuli warweriT azerma 

Seityo, rom es „magneziis rZea“.

· nivTierebaTa romel klass miekuTvneba 

„magneziis rZe“?
· ratom  Seasusta am nivTierebam gul-

Zmarva? ra reaqcia moxda kuWSi 

suspenziis miRebisas?

+ -
Tqven iciT, rom neitralur areSi wyalbadis ionebis (H ) raodenoba hidroqsid-ionebis (OH ) 

+
raodenobis tolia, mJava areSi wyalbadis ionebis (H ) ricxvi sWarbobs hidroqsid-ionebis 

- - +
(OH ) ricxvs, xolo tute areSi hidroqsid-ionebis (OH ) ricxvi metia wyalbadis ionebis (H ) 

ricxvze.

+ -
fuZis xsnaris mJavas xsnarze damatebisas H  ionebi uerTdeba OH  ionebs da warmoiqmneba 

wyali:

H  + OH  + –
→  H O2

+ -
H  ionebis raodenoba xsnarSi mcirdeba da roca is OH  ionebis raodenobas gauTanabrdeba, 

-
xsnarSi neitraluri are warmoiqmneba. Tu mJavas davamatebT fuZe xsnars, OH ionebis ricxvi 

+
mcirdeba da roca is H  ionebis ricxvs gauTanabrdeba, xsnaris are neitraluri gaxdeba. am 

reaqcias neitralizaciis reaqcias uwodeben. mJavasa da fuZes Soris mimdinare neit-

ralizaciis reaqciis dros, wyalTan erTad, warmoiqmneba nivTierebebi, romlebsac marilebs 

uwodeben. 

 tute are     
+ –

N(H ) < N(OH )

 mJava are       
+ –

N(H ) > N(OH )

 neitraluri are
+ –

N(H ) = N(OH )

mJavebsa da fuZeebs Soris mimdinare reaqciebs, 
romelTa drosac marilebi da wyali warmoiqmneba, 
neitralizaciis reaqciebs uwodeben.

II nawili
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rogor SeiZleba davakvirdeT neitralizaciis reaqcias?
saWiro saSualebebi: sinjara, pipeti, biureti, natriumis hidroqsidis xsnari, 

marilmJava, fenolfTaleinis xsnari, spirtqura.

samuSaos msvleloba:
nabiji 1. CaasxiT sinjaraSi 10  ml marilmJavas HCL xsnari. pipetiT daumateT fenol-

fTaleinis xsnaris 2-3 wveTi.
nabiji 2. rveulSi gadaixazeT cxrili.

imsjeleT:
1. rogor icvleboda xsnaris feri cdis dawyebidan damTavrebamde?
2. rogor mixvdiT, rom qimiuri reaqcia dasrulda?
3. ras akvirdebodiT xsnaridan wylis aorTqlebis procesSi? Tqveni azriT, ra nivTie-

reba warmoiqmna qimiuri reaqciis Sedegad?
4.  ra „sityvieri tolobis“  SemoTavazeba  SegiZliaT  mocemuli qimiuri reaqciisTvis?
5.  es reaqcia egzoTermulia Tu endoTermuli?  ratom fiqrobT ase?

nabiji 3. biuretSi CaasxiT natriumis hidroqsidis xsnaris garkveuli raodenoba. 

marilmJavian sinjaraSi biuretidan wveTobiT daamateT natriumis hidroqsidis xsnari. 

yoveli damatebuli 4 wveTis Semdeg cxrilSi aRniSneT sinjaraSi mimdinare cvlilebebi. ase 

gaagrZeleT daaxloebiT 20-24 damatebul wveTamde. xeliT SeexeT sinjaras, raTa 

SeamowmoT,  sinjara gacxelda Tu gacivda.
nabiji 4. gaacxeleT miRebuli xsnari wylis bolomde amoSrobamde (aorTqlebamde).

1

 xsnaris Seferiloba

damatebuli natriumis 

hidroqsidis (NaOH) xsnaris

 wveTebis ricxvi

4 8 12 16 20 24

SeviswavloT azotmJavas xsnarsa  da kaliumis hidroqsidis xsnars Soris mimdinare neitra-

lizaciis reaqcia. neitralizacias rom davakvirdeT, Tavdapirvelad azotmJavas xsnars fe-

nolfTaleinis xsnaris 2-3 wveTi unda davumatoT. Semdeg  azotmJavas gamWvirvale xsnars wve-

TobiT unda davamatoT kaliumis hidroqsidis xsnari. Tavidan xsnaris feri igive darCeba, 

magram kaliumis hidroqsidis wveTebis raodenobis matebasTan erTad, xsnaris feri icvleba 

da sabolood  Ria Jolosferi xdeba. feris Secvla neitralizaciis reaqciis mimdinareobaze 

miuTiTebs.

mJavebi da fuZeebi 7
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kaliumis hidroqsidis xsnaris garkveuli raodenobiT Sem-

dgomi damatebisas xsnari mkveTri Jolosferi xdeba.

neitralizaciis reaqcia egzoTermuli reaqciaa. am reaqciis „sityvier tolobas“aseTi saxe aqvs:

kaliumis hidroqsidi + azotmJava →    kaliumis nitrati + wyali 

gulZmarvis sawinaaRmdegod gamoyenebuli suspenziis ZiriTadi Semadgeneli komponenti 

magniumis hidroqsidia (Mg(OH) ). am suspenziis dalevis Semdeg kuWSi gamomuSavebuli maril-2

+
mJava reaqciaSi Sedis magniumis hidroqsidTan da amis Sedegad H  ionebis ricxvi kuWis wvenSi 

normamde mcirdeba:

magniumis hidroqsidi + marilmJava →    magniumis qloridi + wyali

zemoT naCvenebi qimiuri reaqciebis Sedegad miRebuli kaliumis nitrati da magniumis qloridi 

marilebs miekuTvneba.

fuZe

kaliumis hidroqsidi

 magniumis hidroqsidi

mJava

 azotmJava

 marilmJava  

marili

kaliumis nitrati

 magniumis qloridi

wyali+ → +

wyali

wyali

+

+

→

→

+

+

Zlieri mJava are      susti tute are      Zlieri tute are

II nawili
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mJava niadagebi soflis 

meurneobisTvis gamousadegaria. 

mJavianobis Sesamcireblad aseT 

niadagSi Camqrali kiri SeaqvT. imis 

gamo, rom Camqral kirs tute are 

aqvs, niadagSi neitralizaciis reaqcia 

xdeba.

Tu viciT mJava da fuZe xsnarebis pH, SegviZlia gamoviT-

valoT im xsnarebis pH, romlebic saWiroa maTi sruli neit-

ralizaciisaTvis. magaliTad, gamoviTvaloT fuZe xsnaris 

pH, romelic  saWiroa imave moculobis iseTi mJava xsnaris 

sruli neitralizaciisTvis, romlis pH =3.

rogorc vxedavT, skalaze xsnari, romlis pH=3, neitraluri aridan oTxi erTeuliT mar-

cxnivaa. neitraluri aridan tute aris mimarTulebiT oTxi erTeuliT gadanacvlebiT mivi-

RebT, rom tute xsnarisTvis saWiro pH =11. Sesabamisad,  fuZe xsnari, romlis pH =11, 

mTlianad gaaneitralebs imave moculobis xsnars, romlis pH = 3. Tu  fuZe xsnaris aRebuli 

moculoba mJava xsnaris moculobaze naklebi iqneba, maSin nawilobrivi neitralizacia 

moxdeba da xsnarSi mJava are SenarCundeba, magram  Tu fuZe xsnaris aRebuli moculoba mJava 

xsnaris moculobas gadaaWarbebs, maSin mJava ganeitraldeba, fuZe Warbad darCeba da tute 

ares Seqmnis.

 neitraluri are mza xsnari

neitralur aremde 
manZili 4 erTeulia                   

pH 0 1 2 3 4 5 6 7 8 9 13 14

sruli neitralizaciisTvis 
saWiro xsnaris рН

10 11 12

mJavebi da fuZeebi 7
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I

II

III

50 ml      

50 ml      

50 ml      

mJava xsnarze 
damatebuli fuZe xsnaris  

(рН=11) moculoba 
reaqciis Sedegi

xdeba mJavas nawilobrivi 
neitralizacia

xdeba mJavas sruli 
neitralizacia

xdeba mJavas sruli neitralizacia 
da fuZe Warbad rCeba

30 ml      

50 ml      

80 ml      

mJava xsnaris  

pH=3 
moculoba 

cda    

miRebuli 
xsnaris 

are

mJava

neitraluri

tute

sam sxvadasxva sinjaraSi Caasxes 10-10 ml marilmJava, romlis pH = 1.  xsnarebs daasxes fuZe xsnari: 

pirvel sinjaraSi _ 10 ml kaliumis hidroqsidis xsnari, romlis pH = 12;

meore sinjaraSi  _ 20 ml kaliumis hidroqsidis xsnari, romlis pH = 13;

mesame sinjaraSi  _10 ml kaliumis hidroqsidis xsnari, romlis pH = 13.

· romel SemTxvevaSi moxda mJavis nawilobrivi neitralizacia? pasuxi daasabuTeT.

· rogori are Seiqmna xsnarebSi reaqciis damTavrebis Semdeg? ratom fiqrobT ase?

rogorc ukve iciT, zogierTi iseTi nivTierebis 

wyalxsnarSi, romelic mJavebsa da fuZeebs ar miekuTvneba, 

mJava an tute are warmoiqmneba. aseTi nivTierebebi zogjer 

mJavebTan an fuZeebTan reaqciaSi Sedis, ris Sedegadac 

neitraluri are warmoiqmneba.

ra SemTxvevaSi xdeba aris neitralizacia?

saWiro saSualebebi: 8 sinjara, Stativi sinjarebisTvis, 2 qimiuri Wiqa, minis wkiri, 
pipeti, natriumis hidroqsidis xsnari, marilmJava, FeCL , Na CO , fenolfTaleinis 3 2 3

xsnari, meTiloranJis xsnari.

samuSaos msvleloba:
nabiji 1. gadaixazeT cxrili rveulSi.

nivTierebebebi, 
romelTaganac 

momzadda 
xsnarebi

 xsnaris feri 
indikatoris damatebis Semdeg

moxda Tu ara qimiuri reaqcia?
(+/–)

fenolfTaleini meTiloranJi marilmJavas 
damatebisas

NaOH-is xsnaris 
damatebisas

FeCl3

Na CO2 3

1. 2. 3. 4.

5. 6. 7. 8.

2

II nawili
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nabiji 2. erT qimiur WiqaSi moaTavseT 5 g FeCL , xolo meoreSi _ 5 g Na CO . am niv-3 2 3

Tierebebs daamateT 30-30 ml wyali da minis wkiriT mourieT srul gaxsnamde. 

nabiji 3. 8 sinjara moaTavseT Stativze da danomreT. pirvel 4 sinjaraSi (1-el, me-2, me-3 

da me-4) saTiTaod CaasxiT 5-5 ml FeCL -is xsnari, xolo darCenili 4 sinjaridan Ti-3  

ToeulSi _ 5-5 ml Na CO -is xsnari.2 3 

nabiji 4. pirvel da mexuTe sinjarebs pipetiT daamateT fenolfTaleinis xsnaris 2-3 

wveTi, xolo meore da meeqvse sinjaras _ meTiloranJis xsnaris 2-3 wveTi. xsnarebis 

Seferiloba CawereT cxrilSi.

nabiji 5. mesame da meSvide sinjaras daamateT marilmJava, xolo meoTxe da merve sinjaras 

_ natriumis hidroqsidis xsnari. Tqveni dakvirvebis safuZvelze gaakeTeT daskvna, moxda 

Tu ara sinjarebSi reaqcia.

imsjeleT:

1. gansazRvreT pH-is  miaxloebiTi mniSvneloba marilebis _ FeCL -sa Na  da CO -is _ 3 2 3

xsnarebSi. 

2.  ra niSniT daadgineT,  rom  qimiuri  reaqcia  moxda?

3.  romel SemTxvevaSi moxda aris neitralizacia?  Tqveni  mosazreba daasabuTeT.

gamoiyeneT SeZenili codna 

SeamowmeT Tqveni codna

1.  a. da b. marilebis xsnarebs daamates meTiloranJi. a. marilis xsnari Seifera yviTlad, 

xolo b. marilis xsnari _ wiTlad. gansazRvreT am xsnarebis pH-is miaxloebiTi 
mniSvnelobebi.

2. SeadgineT kaliumis hidroqsidis xsnarsa da azotmJavas xsnars Soris mimdinare 

neitralizaciis reaqciis „sityvieri toloba“. 

1. SegviZlia Tu ara onavris (didi karazanis) nakben adgilze tkivilis Sesamsubuqeblad 

ZmarmJavas gamoyeneba? Tqveni mosazreba daasabuTeT.

2. gvaqvs 10 ml xsnari, romlis pH = 4. ramdeni ml xsnari, romlis pH = 10, aris saWiro misi 

sruli neitralizaciisTvis?

mJavebi da fuZeebi 7
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mJava wvimebi

mJavebsa da fuZeebs Cvens cxovrebaSi yvelgan vexebiT: sakuTar samzareuloSi, labora-

toriebSi, samrewvelo sawarmoebSi da sxv. es niTierebebi laboratoriebSi gamoiyeneba reaq-

tivebis saxiT, qimiur mrewvelobaSi _ rogorc sxvadasxva procesis sawyisi nedleuli da 

reaqciebis amaCqareblebi, kvebis mrewvelobaSi _ rogorc sak-

vebi danamatebi, yofa-cxovrebaSi _ rogorc sawmendi saSua-

lebebi. 

mJavebisa da fuZeebis gamoyenebis Tanamedrove sferos mie-

kuTvneba eleqtronika, sadac maTi daxmarebiT sqemisTvis gan-

kuTvnil firfitaze (dafaze) iqmneba rTuli eleqtrogamtari bilikebi. am dros dafis fe-

nebze bilikebis amoyvana amorCeviTad xdeba. LED-naTurebis warmoebaSi mJavebiTa da tu-

teebiT naxevargamtarebis damuSavebas mimarTaven. 

marTalia, mJavebi sxvadasxva sawarmoo procesis mniSvnelovani Semadgeneli nawilia, magram 

isini seriozul ekologiur problemebsac qmnis, magaliTad, mJava wvimebis saxiT. wvimis 

wyalSi naxSirbadis dioqsidis gaxsnis Sedegad warmoiqmneba susti naxSirmJava (H CO ), amitom 2 3

wvimis wylis pH miaxloebiT Seadgens 5,6. wiaRiseuli sawvavis wvisas haeri binZurdeba iseTi 

airebiT, rogorebicaa, SO  da NO . es airebi reaqciaSi Sedis wvimis wyalTan da qmnis mJavebs. 2 2.

amis gamo naleqebis mJavianoba izrdeba, pH ki mcirdeba. Sedegad warmoiqmneba damSleli 

moqmedebis toqsikuri wvimebi _ e. w. mJava wvimebi.

H O2

SО2 NО2

Н SО2 4 НNО3

mecniereba, teqnologia, cxovreba
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„mJava wvimebis“ zemoqmedebiT niadagSi sakvebi nivTierebebi mcirdeba, mce-

nareuli safari ziandeba, xolo wyalsatevebi cocxali organizmebisTvis 

gamousadegari xdeba. Sedegad wyalsa da xmeleTze cocxali buneba TandaTan 

nadgurdeba.

wylis mJavianobis momatebis 

gamo niu-iorkis siaxloves, 

adirondakis mTian mxreSi 

mdebare tbaSi sicocxle 

sruliad ganadgurebulia.

mJava wvimebi metalis sxvadasxva nagebobis 

neli daSlis mizezicaa. mJava wvimebis ze-

moqmedebiT 1967 w. dazianda da Camoingra 

mdinare ohaioze gadebuli xidi. am 

katastrofas 46 adamiani emsxverpla.

mJava wvimebi istoriuli da kultu-

ruli Zeglebis TandaTanobiT da-

zianebasac iwvevs. gansakuTrebiT 

ziandeba kirqvisa da marmarilosgan 

agebuli Senobebi. induri kul-

turis erT-erTi ulamazesi Zeglis, 

Taj-mahalis, kedlebi aswleulebis 

ganmavlobaSi nel-nela ingreva, 

maTi Seferiloba ki mniSvnelovnad 

icvleba.

adre axla

XX saukunis bolosTvis inglissa da sxva evropul qveynebSi 

samrewvelo saqmianobiT gamowveulma mJava wvimebma seriozu-

li ekologiuri katastrofa moutana mezobel skandinaviur 

qveynebs. XXI saukuneSi CineTSi, pekinisa da Sanxais pro-

vinciebSi, haeris Zalian maRalma dabinZurebam mJava wvimebis 

mkveTri mateba gamoiwvia. ukanaskneli aTwleulebis man-

Zilze mJava wvimebisgan miyenebuli zianis mniSvnelovani 

zrdis tendencia SeiniSneba. matebis ganmapirobebel faqto-

rebs Soris aRsaniSnavia saWiro energiis misaRebad didi 

raodenobis sawvavis moxmareba da satransporto saSuale-

bebis ricxvis mniSvnelovani momateba. sadReisod erT-erT 

umTavres saerTaSoriso problemas garemos dacvis saqmeSi 

swored mJava wvimebi warmoadgens. mizezi isaa, rom Tu erT 

geografiul regionSi warmoiqmneba mJava wvimebis warmo-

Sobis pirobebi da mizezebi, isini haeris masebis gadanac-

vlebiT sxva regionebSic gadaitaneba. amis gamo qveynebs So-

ris miRweulia saerTaSoriso SeTanxmeba samrewvelo narCene-

bisa da mJava wvimebis Semcirebis mizniT.

planeta veneraze sicocxlis 

ararseboba, sxva mizezebTan er-

Tad, misi atmosferos fenebis 

Zlieri mJavianobiTacaa ganpiro-

bebuli. planeta garemoculia 

Co -is, H SO -saH PO -is Semcveli  2 2 4  3 4

RrublebiT, rac  sicocxlis 

arsebobas am planetaze SeuZle-

bels xdis.
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1. daWeriT Warxali an wiTelTava kombosto rac SeiZleba patara naWrebad, an daaqucmaceT Savi 

mocxari; moaTavseT 1 l.-is moculobis mqone plastmasis WurWelSi da daasxiT mduRare wyali.

2. mas Semdeg, rac wyali fers srulad Seicvlis, gawureT SeRebili wyali da gadaitaneT minis 

WurWelSi. miRebuli feri rveulSi aRniSneT.

3. TeTri qaRaldisgan gamoWeriT ori zoli da daasveleT SeRebil wyalSi. Semdeg qaRaldis 

zolebi daafineT sufTa zedapirze da ase datoveT gaSrobamde.

4. moamzadeT qvemoT CamoTvlili narevebi da CaasxiT plastmasis WiqebSi naxevramde:

_ Tmis dasabani Sampunisa da wylis narevi;

_ tualetis sapnisa da wylis narevi;

_ WurWlis sarecxi saSualebisa da wylis narevi;

_ sakvebi sodisa da wylis narevi;

_ sufris Zmrisa da wylis narevi;

_ sufris marilisa da wylis narevi;

_ qloriani wyali.

5. Wiqebs gaukeTeT etiketebi maTSi arsebuli narevebis Sesabamisad.

bunebrivi indikatorebis miReba
indikatorebi qimiuri naerTebia, romlebic xsnaris aris xasiaTis Sesabamisad fers icvlis. 

aseTi indikatorebis miReba bunebrivi nedleulisgan saxlis pirobebSicaa SesaZlebeli. am 

mizniT SeiZleba gamoviyenoT Warxali, wiTelTava kombosto da Savi mocxari.

proeqti
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imsjeleT:

1. rogor Seicvleba Tqven mier momzadebuli indikatorebis feri Zlier mJava, sust mJava, 

neitralur, sust tute da Zlier tute areebSi?

2. distilirebul wyalSi, natriumis hidroqsidisa da marilmJavas wyalxsnarebSi indika-

torebis damatebis Semdeg feris Secvlis safuZvelze gansazRvreT yofa-cxovrebaSi 

Tqven mier gamoyenebuli nivTierebebis mJava/fuZe Tvisebebi.

3. aRniSneT bunebrivi indikatorebis dadebiTi da uaryofiTi mxareebi.

4. SeadareT Tqven mier momzadebuli indikatori Tanaklaselebis mier momzadebul in-

dikatorebs (WarxliT, wiTelTava kombostoTi da Savi mocxariT SeRebil xsnarebs).

6. TiToeul plastmasis Wiqas standartuli WiqiT daamateT misi 

moculobis 1/3-is toli Seferili wyali, rveulSi qvemoT mocemuli 
cxrilis saxiT CawereT warmoqmnili ferebi:

indikatorebis (WarxliT, wiTelTava 
kombostoTi an Savi mocxariT 
Seferili xsnaris) damatebis 
Semdeg miRebuli feri

aRebuli nimuSi

Tmis Sampunisa da wylis narevi

tualetis sapnisa da wylis narevi

WurWlis sarecxi saSualebisa da wylis narevi

sakvebi sodis wyalxsnari

ZmarmJavas wyalxsnari

sufris marilis wyalxsnari

qloriani wyali

distilirebuli wyali

natriumis hidroqsidis wyalxsnari

marilmJavas wyalxsnari

7. gamSrali qaRaldis zolebi CauSviT im sinjarebSi, romlebSic 

distilirebuli wyali, natriumis hidroqsidisa da 

marilmJavas xsnarebi asxia. miRebuli ferebi CawereT rveulSi.
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neitraluri are

pH 0 1 2 3 4 5 6 7 8 9 13 1410 11 12

tute aremJava are 

are

mware gemos mqone are, wyalxsna-
-

rebSi OH  ionebis ricxvi sWarbobs 
+H  ionebis ricxvs

tute areneitraluri are

+ -
are, romelSic H ionebis ricxvi OH  

ionebis ricxvis tolia. sufTa wyali, 

sufris marilis xsnari da sxv.

mJavebi 
fuZeebi

 mJava bunebis nivTierebebi
fuZe bunebis nivTierebebi

soda, karbonatebi, piris Rrus 

savlebi saSualeba.

nivTierebebi, ro-
melTa saerTo for-
mulaa Y(OH)m

nivTierebebi, 
romelTa saerTo 
formulaa H Xn

H SO : 2 4 gogirdmJava 
HNO :  3 azotmJava 
HCL: marilmJava 

Ciri, limonis mJava, Sampuni, xilis 
wveni, kuWis wveni da sxv.

H PO : 3 4 orTofosformJava 
H S: 2 gogirdwyalbadmJava

CH COOH: 3 ZmarmJava 

Zlieri mJavebi  susti mJavebi

LiOH: liTiumis hidroqsidi

NaOH: natriumis hidroqsidi

 KOH: kaliumis hidroqsidi NH OH: 4 amoniumis hidroqsidi

Al(OH) : 3 aluminis hidroqsidi

Zlieri fuZeebi (tuteebi) 

susti fuZeebi

indikatori
wiTeli lakmusis qaRaldi

lurji lakmusis qaRaldi

fenolfTaleini

meTiloranJi

 feri mJava areSi
     wiTeli

   wiTeli

   ufero

   wiTeli

feri tute areSi
      lurji

    lurji

    Jolosferi

    yviTeli

feri neitralur areSi
    wiTeli

   lurji

   ufero

   yviTeli

+
mJave gemos mqone are, wyalxsnarebSi H  

-
ionebis ricxvi sWarbobs OH  ionebis ricxvs

mJava are

daskvna
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1.   gadaiwereT rveulSi da daasruleT qvemoT mocemuli „sityvieri tolobebi“.
      gansazRvreT neitralizaciis reaqcia.

a. natriumi  + marilmJava  Ћ .................................... + wyalbadi

b. liTiumis hidroqsidi + marilmJava  Ћ .................................... + ....................................

g. .................................... + .................................... Ћ amoniumis nitrati  + wyali

d. .................................... + .................................... Ћ kaliumis qloridi + naxSirbadis dioqsidi + wyali 

e. aluminis dioqsidi + azotmJava Ћ .................................... + ....................................

a. rogor Seicvleba feri? 

b. natriumis hidroqsidsa da marilmJavas Soris reaqciis dros warmoiqmneba ori nivTie-

reba. erTi maTgani wyalia, meore _ natriumis qloridi. gansazRvreT, nivTierebaTa ro-

mel jgufs miekuTvneba natriumis qloridi?

3. saskolo laboratoriaSi or wamlis SuSas mosZvra etiketebi. erTs 
hqonda warwera „wyaros wyali“, meores ki _ „gogirdmJava“. SemogvTa-
vazeT meTodi, romelic dagvexmareba ganvsazRvroT, romel wamlis 
SuSas romeli etiketi Seesabameba.

–  danikiroti _ nivTiereba, romelic fers icvlis mJava da tute areSi.

atizirelinaca _ reaqcia, romelic mimdinareobs mJava da fuZe Tvisebebis nivTierebebs Soris.–  

diSiv _ pH-is mniSvneloba, romelic universalur lakmusis qaRaldzemwvane fers Seesabameba.–  

vaJma _ kuWis wvenis reaqcia.–  

nasopi _ tute bunebis sarecxi saSualeba.–  

 wyaros wyali  gogirdmJava

2.  natriumis hidroqsidis xsnarSi CauSves lakmusis qaRaldi. Semdeg am xsnars daamates 
marilmJavas xsnaris sakmarisi raodenoba. reaqciis dasrulebis Semdeg xsnarSi 
ganmeorebiT CauSves lakmusis qaRaldi.

4.  gaSifreT anagrama:

5. WianWvelebisgan dakbenisas adamians kanis qavili da mwvave tkivili ewyeba. romeli xsnari 

unda gamoviyenoT am simptomebis mosaxsnelad? Tqveni Tvalsazrisi daasabuTeT.

xsnari gvirilis wyalxsnari  sufris Zmari  mariliani wyali

pH 8 5 7

ganmazogadebeli davalebebi
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7.  diagramaze naCvenebia im niadagis pH, romelic vargisia zogierTi bostneulis mosayvanad.

a. gansazRvreT im niadagis pH, romelzec kargad gaizrdeba kartofili.

b. romeli bostneuli ukeT damwifdeba neitraluri aris niadagze?

g. romeli bostneulis moyvanaa mizanSewonili tute aris niadagze?

d. Tu gadavwyvetT, rom niadagze, romelzec kartofili mogvyavda, momaval wels davrgoT 

yvavilovani kombosto, amisaTvis winaswar ra nivTierebebi unda SevitanoT niadagSi?

6.  gadaixazeT cxrili rveulSi, aRniSneT gamosakvlevi nimuSebis aris xasiaTi da pH-is  
miaxloebiTi mniSvneloba.

are рНnimuSi

gaziani wyali 

akumulatoris mJava 

magniumis qloridis xsnari 

kvercxis cila

universaluri indikatoris feri

pH 5 6 7 8

8.  gansazRvreT qvemoT moyvanili nivTierebebis formulebi:

a. liTiumis hidroqsidi 

b. gogirdmJava

g. marilmJava 

d. aluminis hidroqsidi

9.  a  da  b  xsnarebis Serevisas mimdinareobs neitralizaciis reaqcia, romlis Sedegad 

warmoiqmneba marili _ magniumis nitrati.
a. gansazRvreT a da b nivTierebebi, gaiTvaliswineT, rom b nivTierebis wyalxsnarSi mJava 

area. pasuxi daasabuTeT.

b. magniumis nitratis warmoqmnis reaqciis dros sareaqcio WurWeli cxeldeba. gansaz-

RvreT mimdinare procesis tipi siTburi efeqtis mixedviT. Tqveni pasuxi daasabuTeT.

70
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meTiloranJi _ mowiTalo-monarinjisfro 

fxvnilisebri nivTiereba, romlis xsnari mJava 

areSi wiTldeba, xolo neitralur da tute are-

Si _ yviTldeba.

kristalizaciis meTodi _ wylisgan im xsnadi 

myari nivTierebebis gamoyofis meTodi, 

romlebic gacxelebisas qimiurad 

gardaiqmneba.

aorTqlebis (amoSrobis) meTodi _ wyalSi 
xsnadi myari nivTierebebis wylidan 
gamoyofis meTodi.

dayovnebis meTodi _ gamyofi Zabris saSua-

lebiT erTmaneTSi uxsnadi siTxeebis dayo-

fis meTodi.

mJavebi  _ mJave gemos nivTierebebi, romlebic 
+

wyalSi gaxsnisas H  ionebs qmnis.

kristalhidrati _ myari nivTierebis 

kristalebi, romlebic wylis molekulebs 

Seicavs. 

lakmusis qaRaldi _ qaRaldi, romelic mJava 

areSi wiTldeba da tute areSi lurjdeba.

mJava are tute areneitraluri are

gamyofi Zabri _ 

laboratoriuli 

WurWeli, romelic 

dayovnebis meTodis 

dros gamoiyeneba.

indikatori _ nivTiereba, romelic fers ic-

vlis mJava da tute areSi.

neitralizaciis reaqcia _ mJavebsa da fuZeebs 

Soris mimdinare reaqcia, romlis drosac 

marilebi da wyali warmoiqmneba.

martivi distilacia _ wyalSi gaxsnili myari 

nivTierebebisgan wylis gamoyofis meTodi.

movlena _ Cven irgvliv mimdinare sxvadasxva 

saxis cvlileba.

endoTermuli reaqcia _ siTbos 

STanTqmiT mimdinare reaqcia.

endoTermuli

mimdinareobs siTbos STanTqmiT

siTbo STainTqmeba

siTbo siTbo 

egzoTermuli reaqcia _ siTbos gamoyofiT 

mimdinare reaqcia.

egzoTermuli

mimdinareobs siTbos gamoyofiT

siTbo gamoiyofa

siTbo siTbo 
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fraqciuli sveti _ fraqciuli distilaciis 

mowyobilobis nawili, romelic minis bur-

TulakebiTaa savse da xels uwyobs aorTqle-

buli siTxis gansazRvruli nawilis kolbaSi 

dabrunebas.

qimiuri movlena _ movlena, romlis drosac 

nivTierebis qimiuri Sedgeniloba icvleba.

qromatograma _ qaRaldi, romelzec qaRal-

dis qromatografiisas ferebi warmoiqmneba.

lurji feri 

wiTeli feri

yviTeli feri

qimiuri reaqcia _ qimiuri gardaqmnebi, rom-

lebic qimiuri movlenebisas xdeba nivTie-

rebebs Soris.

  mJava are tute are

fenolfTaleini

fenolfTaleini _ TeTri feris fxvnili-

sebri nivTiereba, romlis xsnari tute are-

Si Jolosferi xdeba, xolo neitralur da 

mJava areSi fers ar icvlis.

filtrati _ siTxe, romelic filtris qaRal-

dis zedapirze mimdinare filtraciis pro-

cesSi mimReb WurWelSi grovdeba.

 filtris qaRaldi

narCeni 

filtrati 
(wyali)

narevi 

filtraciis meTodi _ wyalSi uxsnadi nivTie-

rebebis wylis narevidan gamoyofis meTodi.

+ neitraluri are _ are, romelSic H ionebis 
-

ricxvi OH  ionebis ricxvis tolia.

fuZeebi _ mware gemos nivTierebebi, rom-
- 

lebic wyalSi gaxsnisas OH ionebs qmnis.

qaRaldis qromatografia _ narevebis da-

yofis meTodi, romelic qaRaldis zeda-

pirze gamxsnelis meSveobiT nivTierebe-

bis gadaadgilebis siCqareTa gansxvavebas 

emyareba.

pH _ mJava da fuZe aris maCvenebeli.

fizikuri movlena _ movlena, romlis dro-

sac nivTierebaTa qimiuri Sedgeniloba ar 

icvleba. 
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