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qimiuri reaqciis toloba
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qimiuri bmebi

metaluri bma aris metalis dadebiTad damuxtul 

ionebsa (kaTionebi) da Tavisuflad moZrav (deloka­

lizebul) eleqtronebs Soris, eleqtrostatikuri 

mizidulobis xarjze, warmoqmnili bma. 
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Tavisuflad moZravi 

eleqtronebi
kaTionebis 

meseri

kovalenturi bma aris dadebiTad damuxtul atom­

birTvebsa da saziaro eleqtronul wyvils Soris, ele­

qtrostatikuri mizidulobis xarjze, warmoqmnili 

bma.

ionuri bma aris kaTionebsa ada anionebs Soris, ele­

qtrostatikuri mizidulobis xarjze, warmoqmnili 

bma.
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elementTa wyalbadnaerTebi da JangbadnaerTebi
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maTi arseboba 
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oqsidebi

amfoteruli 
oqsidebi

mJava 
oqsidebi

izrdeba mJava Tvisebebi

fuZe Tviseba Al2O3(m)+6H+(xs)   2Al3+(xs)+3H2O(Tx)

mJava Tviseba Al2O3(m)+2OH-(xs)+3H2O(Tx)     2Al(OH)4
-(xs)        



binaruli naerTebi

ioni binaruli naerTi

N3-

nitridi
Na3N
natriumis nitridi

P3-

fosfidi
Na3P
natriumis fosfidi

O2-

oqsidi
Na2O
natriumis oqsidi

S2-

sulfidi
Na2S
natriumis sulfidi

F_

ftoridi
NaF
natriumis ftoridi

Cl_

qloridi
NaCl
natriumis qloridi

Br_

bromidi
NaBr
natriumis bromidi

I_

iodidi
NaI
natriumis iodidi
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araorganul  naerTTa  klasebi

mesame periodis zogierTi elementis oqsidebi, 
hidroqsidebi da mJavebi

zogierTi Jangbadiani mJavas da marilis 
formula da saxelwodeba

oqsidebis 
formula

Na2O MgO Al2O3 SiO2

P4O10

P4O6

SO3

SO2
Cl2O7

Cl2O

elementis 
buneba

metali arametali

Sesabamisi 
fuZisa da 

mJavas 
formula

NaOH Mg(OH)2 Al(OH)3 H2SiO3

H3PO4

H3PO3

H2SO4

H2SO3

HClO4

HClO

mJava-fuZe 
buneba

fuZe amfoteruli mJava

mJava ioni marili
H2CO3
naxSirmJava

CO3
2-

karbonati

Na2CO3
natriumis karbonati

CaCO3
kalciumis karbonati

HNO3
azotmJava

NO3
-

nitrati

NaNO3
natriumis nitrati

Ca(NO3)2
kalciumis nitrati

HNO2
azotovani mJava

NO2
-

nitriti

NaNO2
natriumis nitriti

Ca(NO2)2
kalciumis nitriti

H2SO4
gogirdmJava

SO4
2-

sulfati

Na2SO4
natriumis sulfati

CaSO4
kalciumis sulfati

H2SO3
gogirdovani mJava

SO3
2-

sulfiti

Na2SO3
natriumis sulfiti

CaSO3
kalciumis sulfiti

H3PO4
fosformJava

PO4
3-

fosfati

Na3PO4
natriumis fosfati

Ca3(PO4)2
kalciumis fosfati

H3PO3
fosforovani mJava

HPO3
2-

fosfiti

Na2HPO3
natriumis fosfiti

CaHPO3
kalciumis fosfiti

H2SiO3
siliciummJava

SiO3
2-

silikati

Na2SiO3
natriumis silikati

CaSiO3
kalciumis silikati

CH3COOH
ZmarmJava

CH3COO_

acetati

CH3COONa
natriumis acetati

(CH3COO)2Ca
kalciumis acetati



SeerTebis  reaqciebi

1. magniumis lenti  iwvis intensiurad da miiReba TeTri feris magniumis oqsidi (MgO)

magniumis lenti da airadi 
           Jangbadi  

magniumi iwvis 
intensiurad

miiReba 
magniumis oqsidi

Mg
O2

+ →

2. myari TeTri fosforis reaqciiT airad qlorTan 

miiReba Txevadi fosforis triqloridi (PCl3)

cxeli rkinis CaSvebiT airadi qloriT savse WurWelSi 

miiReba yavisferi rkina(III)-is qloridi (FeCl3)

2Mg(m) + O2 (a)  → 2MgO (m)

reagentebi produqti

2 Fe (m) + 3 Cl2 (a) → 2 FeCl3 (m)

P4(m) + 6 Cl2 (a) → 4 PCl3 (Tx)

(m)- myari

(Tx)- Txevadi

(a)- airadi



daSlis  reaqciebi wvis  reaqciebi

vercxliswylis  oqsidis  Termuli  daSliT  miiReba 
Txevadi  vercxliswyali

gogirdi iwvis gogirdis dioqsidis warmoqmniT

naxSirbadis  monoqsidi  iwvis  
naxSirbadis  dioqsidis warmoqmniT

wylis  eleqtroliziT  miiReba  wyalbadi  da  Jangbadi

2HgO → 2Hg + O2

H2

H2H2

H2 O2
H2O

O2
O2

O2

9-12
V

+

+

airadi Jangbadiairadi wyalbadi

2H2O → 2H2 + O2

2CO + O2 → 2CO2
CO CO2

SO2

O2

S + O2 → SO2

Hg

Hg
O

Hg

Hg

O

O

O+
O2S



wyalbadis  Canacvlebis  reaqciebi

wyalbadis  Canacvleba  mJavadan

wyalbadis  Canacvleba  wylidan

+ +
A XZ XAZ

aqtiuroba
mcirdeba

metalebis  aqtivobis  rigi

Caanacvlebs  H2-s  wylidan, 

orTqlidan  an  mJavebidan

Li
K
Ba
Sr
Ca
Na

Caanacvlebs  H2-s 

orTqlidan  an  mJavebidan

Mg
Al
Mn
Zn
Cr
Fe

Caanacvlebs  H2-s  

mJavebidan

Ni
Sn
Pb

H2

ar  Caanacvlebs  wyalbads

Sb
Cu
Ag
Pd
Hg
Pt
Au

2 Na(m) + 2 H2O (Tx) → 2 NaOH(xs) + H2(a)

Na metali

Na+ ioni

OH_ ioni

H2O molekula

H2 molekula

marilmJavasTan reaqciiT 
rkinis lursmani iJangeba 

Fe2+  ionamde

Fe (m) + 2 HCl (xs) → FeCl2(xs) + H2 (a)

+

+

++

+

++

+

++

+

+
Fe2+ioni

miiReba airadi 
wyalbadi (H2)

H2 molekulebi

H2O molekula

H3O+ ioni

Cl
_ ioni

xsnarSi aris rkina (II)-
is qloridi (FeCl2)

Fe  metali

(m)- myari

(Tx)- Txevadi

(a)- airadi

(sx)- xsnari



metalebis  aqtivobis  mwkrivi  da           metalis  Canacvleba

susti
aRmdgeni

Zlieri
aRmdgeni

metalebis  aqtivobis  rigi

Caanacvlebs  H2-s  wylidan, 

orTqlidan  an  mJavebidan

Li → Li+ + e_

K → K+ + e_

Ba → Ba2 + + 2 e_

Ca → Ca2 + + 2 e_

Na → Na + + e_

Caanacvlebs  H2-s 

orTqlidan  an  mJavebidan

Mg → Mg2 + + 2 e_

Al → Al3 + + 3 e_

Mn → Mn2 + + 2 e_

Zn → Zn2 + + 2 e_

Cr → Cr3 + + 3 e_

Fe → Fe2 + + 2 e_

Caanacvlebs  H2-s  

mJavebidan

Co → Co2 + + 2 e_

Ni → Ni2 + + 2 e_

Sn → Sn2 + + 2 e_

H2
 → 2 H+ + 2 e_

ar  Caanacvlebs  wyalbads

Cu → Cu2 + + 2 e_

Ag → Ag+ + e_

Hg → Hg2 + + 2 e_

Pt → Pt2 + + 2 e_

Au → Au3 + + 3 e_

metad aqtiuri metali Caanacvlebs 
naklebad aqtiur metals

Cu(m) + 2AgNO3(xs) → Cu(NO3)2(xs) + 2Ag(m)

Cu metali

Ag metali

Ag+
 ioni

NO3
_

 ioni

Cu 
2+ ioni
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+
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spilenZis bade aris CaSvebuli 

vercxlis nitratis (AgNO3) xsnarSi

metaluri spilenZi iJangeba 

da  warmoqmnis Cu2+ ionebs

xsnari Rebulobs lurj fers 

Cu2+ ionebis warmoqmnasTan erTad

 Cu-is erTi atomis daJangvasTan (Cu2+) 

erTad aRdgeba vercxlis ori ioni (Ag+)

Fe2+
 

Cu2+
 

2 e
_

 

Fe

Fe2+
 

Cu2+
 

Fe

Cu

rkinis lursmani ifareba
 spilenZis feniT

spilenZis sulfatis lurji 
feris xsnari kargavs fers

Fe(m) + CuSO4(xs) → FeSO4(xs) + Cu(m)



Jangva-aRdgenis  reaqciebi
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aluminis fxvnilisa da iodis narevze 
wylis dawveTebiT, myisierad midis 
Jangva-aRdgenis reaqcia

TermitTan reaqciiT gamoiyofa 
imdenad didi siTbo, rom miRebuli 
rkina aris gamlRvar mdgomareobaSi
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mimocvlis  reaqciebi.  daleqvis  reaqciebi

vercxlis qloridis daleqva

NaNO3 (xs)
Ag +

+

+

+

+

+

+

vercxlis nitratis (AgNO3) da 
natriumis qloridis (NaCl) 

wyalxsnarebis SereviT...

... miiReba natriumis nitratis 
(NaNO3) wyalxsnari...

... da vercxlis 
qloridis (AgCl) TeTri 

xaWosebri naleqi

1

2 3

Cl _

1. tyviis nitratis (Pb(NO3)2) da kaliumis qromatis (K2CrO4) wyalxsnarebis SereviT miiReba kaliumis 

nitratis (KNO3) wyalxsnari da tyviis qromatis (PbCrO4) yviTeli feris naleqi.

2. tyviis nitratis (Pb(NO3)2) da amoniumis sulfidis ((NH4)2S) wyalxsnarebis SereviT miiReba amoniumis 

nitratis (NH4NO3) wyalxsnari da tyviis sulfidis (PbS) Savi feris naleqi.

3. rkina(III)-is qloridis (FeCl3) da natriumis tutis (NaOH) wyalxsnarebis SereviT miiReba natriumis 

qloridis (NaCl) wyalxsnari da rkina(III)-is hidroqsidis (Fe(OH)3) moyviTalo-narinjisferi naleqi.

4. vercxlis nitratis (AgNO3) da kaliumis qromatis (K2CrO4) wyalxsnarebis SereviT miiReba kaliumis 

nitratis (KNO3) wyalxsnari da vercxlis qromatis (Ag2CrO4) mowiTalo-yavisferi naleqi.

1 2 3 4



marilebis  da  hidroqsidebis  
xsnadobis  cxrili

xs - xsnadi u - uxsnadi

mx - mcired xsnadi carieli ujra - naerTis wyalxsnari ar arsebobs

kaTionebi
anionebi NH4 

+ Li + Na + K + Mg 2+ Ca2+ Ba 2+ Al 3+ Fe 3+ Cu 2+ Ag + Zn 2+ Pb 2+

F _
xs xs xs xs u u mx xs mx xs xs xs u

Cl _
xs xs xs xs xs xs xs xs xs xs u xs xs

Br _
xs xs xs xs xs xs xs xs xs xs u xs u

I _
xs xs xs xs xs xs xs xs u xs mx

OH _
xs xs xs xs u mx xs u u u u u

S2 _ xs xs xs xs u u u u u

SO4
2 _ xs xs xs xs xs mx u xs xs xs mx xs u

CO3
2 _ xs xs xs xs u u u u u u

NO3
_

xs xs xs xs xs xs xs xs xs xs xs xs xs

PO4
3 _ xs u xs xs u u u u u u u u u

CrO4
2 _ xs xs xs xs xs xs u u u u u u

CH3CO2
_

xs xs xs xs xs xs xs mx xs xs xs xs xs



mJava-fuZe (neitralizaciis) 
reaqciebi

mJavas gatitvra tutiT

HCl + NaOH → NaCl + H2O

HCl (mJava) NaOH (tute)

NaCl (marili) + H2O

 H3O +  +  Cl _ Na + + OH _  Na +  + Cl _

gatitvris  
dasawyisi

neitralizaciis  
wertili

mJava xsnarebis pH

mJavianobis zrda

neitraluri

tuteanobis zrda

tute xsnarebis pH 

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

        
     

wiTeli yviTeli mwvanemoyviTalo-
mwvane

momwvano
lurji

lurji iisferinarinjis-
feri

0 1 2 3 4 5 6 8 9 10 11 12 13 147

universaluri indikatori

Zlieri tutiT Zlieri mJavas gatitvris mrudi

damatebuli NaOH-is moculoba, ml

1. sawyisi pH = 1, Zlieri mJava;

2. xsnaris ganeitralebamde pH TandaTanobiT icvleba;

3. ganeitralebis momentSi pH swrafad icvleba;

4. ganeitralebis Semdeg pH mrudi gadis platoze da Seesabameba Zlier tutes;

5. neitralizaciis wertili, pH = 7.

neitralizaciis 
wertili, pH 7

14
13
12
11

25 50

pH

75

10
9
8
7
6
5
4
3
2
1
0

0

1
2

3

5

4



mJavebi  da  tuteebi,  indikatorebi,         pH Skala

mJava xsnarebis pH

mJavianobis zrda

neitraluri

tuteanobis zrda

tute xsnarebis pH 

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

        
     

wiTeli yviTeli mwvanemoyviTalo-
mwvane

momwvano
lurji

lurji iisferinarinjis-
feri

0 1 2 3 4 5 6 8 9 10 11 12 13 147

HCl  H+  +  Cl− 

H+

H+

H+ H+

H+

H+

Cl- Cl-
Cl-

Cl-

Cl-
Cl-

mJava

Na+
Na+

Na+

Na+

Na+

Na+

OH-

OH- OH-

OH-

OH-

OH-

tute

NaOH  Na+  + OH− 

HCl + H2O   H3O+ + Cl−

HCl

H3O+

Cl−

NaOH      Na+ + OH−

H2O

NaOH

OH−

Na+

indikatori
sawyisi 

feri
feri mJava 

areSi
feri tute 

areSi

lakmusi iisferi wiTeli lurji

fenolftaleini ufero ufero Jolosferi

meTilnarinji narinjisferi vardisferi yviTeli

wiTeli kombosto indikatoris rolSi

universaluri indikatori



moli, moluri masa, moluri moculoba

avogadros
ricxvi (6.02 X 1023)

erTi moli H2O, 
18.02 g.

erTi molekula erTi moli

erTi 
molekula H2O

(18.0 m.a.e)

NA = 6.02 X 1023   moli _1

V
M

 = 22.4 l/moli

1 moli Jangbadis O2

 masa aris 32.00 g

1 moli wylis (H2O) masa 

aris 18.02 g

erTi molis nivTierebis masa

1 moli sufris marilis 

NaCl masa aris 58.45 g

ftori, F2

38.00 g

(1 moli)

qlori, Cl2

70.90 g

(1 moli)

azoti, N2

28.02 g

(1 moli)

Jangbadi, O2

32.00 g

(1 moli)

neoni, Ne

20.18 g

(1 moli)

N 
(nawilakebis 
raodenoba)

n 
(moli)

NA 
(avogadros 

mudmiva 
moli-1)

V 
(moculoba,

l)

n 
(moli)

VM 
(moluri 

moculoba, 
22.4 l/moli)

m
(masa, g.)

n 
(moli)

M 
(moluri masa 

g/moli)

Cu 63.55 g

S 32.07 g

Al 26.98 g

Mg 24.31 g

Pb 207.20 g

Cr 52.00 g



gamoTvlebi  moluri  raodenobebis  gamoyenebiT

qimiuri 
toloba      

+ O2(a)
 2H2(a) 

2 molekula H2

daculia masis mudmivobis kanoni
(4.04 g + 32.00 g = 36.04 g)

2 moli
  
H2

4.04 g
  
H2 32.00 g

  
O2

36.04 g
  
H2O

1 moli
  
O2 2 moli

  
H2O

1 molekula O2 2 molekula H2O

2H2O(a)
    

molekuluri 
interpretacia      

moluri 
Tanafardoba    

koncetrirebuli
xsnari

  ganzavebuli
xsnari

wyali

n 
(moli)

C 
(moluri 

koncentracia,
mol/l)

V 
(moculoba, 

l)

C1V1 = C2V2

xsnarebis ganzaveba

SO4
2 _

Cu2 +



organul  molekulebSi  funqciuri            jgufebis  amocnoba  da  dasaxeleba

klasi
funqciuri

jgufi
sufiqsi IUPAC-is 
nomenklaturiT

warmomadgeneli
zogadi 

formula

alkani - ani C2H6, eTani CnH2n + 2

alkeni  C  C  - eni H2C = CH2, eTeni CnH2n

alkini  C  C - ini HC  CH, eTini CnH2n _ 2

spirti  OH - anoli C2H5OH, eTanoli CnH2n+1OH
eTeri R  O  R' - oqsialkani H3C _ O _ C2H5, meToqsieTani R _ O _ R'

aldehidi  C
 

O

H
- anali C2H5CHO, propanali R _ CHO

ketoni
R

R'  
C  O - anoni CH3COCH3, propanoni R _ CO _ R'

karbonmJava  C
 

O

O H
- anois  mJava C2H5COOH, propanois mJava CnH2n + 1COOH

esteri  C
 

O

O R
- anoati C2H5COOCH3, meTil propanoati R _ COO _ R'

amidi  C 
O

N
H

H - anamidi C2H5CONH2, propanamidi

amini  NH2
- anamini C2H5NH2, eTanamini

nitrili  C  N - annitrili C2H5CN, propannitrili

areni

C6H5

- benzeni C6H5CH3, meTil benzeni
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