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ionuri  bma  da ionuri  meseri

2 2 2 6

NaCl

Cl-

Na+

ZnS

S2–

Zn2+

Li  1s22s1                       +  F  1s22s22p5                                     Li+  1s                              +  F–  1s 2s 2p

1s 2p2s
Li +  F

1s 2p2s
Li+

1s 2p2s
+  F–

1s 2p2s

Li    +    F                        Li+   +     F
–

CsCl

Cl –

Cs+

CaF2

Ca2+
F –

eleqtronuli konfiguraciebi

z
y

x

F
Li

z
y

x

Cl
Na

liTiumis ftoridis kristali

liTiumis 1 atomi ukavSirdeba ftoris 

6 atoms da ftoris 1 atomi ukavSirdeba 

liTiumis 6 atoms.

kalciumis ftoridis kristali

kalciumis 1 atomi ukavSirdeba ftoris 

8 atoms da ftoris 1 atomi ukavSirdeba 

kalciumis 4 atoms.

Zvirfasi qva lali aris ionuri 

kristali

natriumis qloridis kristali

natriumis 1 atomi ukavSirdeba qloris 

6 atoms da qloris 1 atomi ukavSirdeba 

natriumis 6 atoms.

NaCl

Cl-

Na+

ZnS

S2–

Zn2+

Li  1s22s1                       +  F  1s22s22p5                                     Li+  1s2                             +  F–  1s22s22p6

1s 2p2s
Li +  F

1s 2p2s
Li+

1s 2p2s
+  F–

1s 2p2s

Li    +    F                        Li+   +     F
–

CsCl

Cl –

Cs+

CaF2

Ca2+
F –

LiF

NaCl



kovalenturi  bma .  
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wyalbaduri  bma 

myar mdgomareobaSi HF-is molekulebi erTmaneTs ukavSirdebian 

wyalbaduri bmebiT da qmnian jaWvs.

N O F O

H H

O

H H

H F
H F

N

H
H

H

N

H
H

H

wyalbaduri bma

δ+

δ+

δ+

δ+

δ+

δ+

δ+
δ+

δ+
δ+

δ+

δ _ δ _

δ _
δ _

δ _

δ _

δ+

me-14-17 jgufebis elementebis aqroladi 
wyalbadnaerTebis duRilis temperaturebi

H2O

HF

NH3 H2S
H2Se

AsH3

HBr

GeH4

H2Te

SnH4

SbH3

HI

SiH4

HCl
PH3

CH4
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periodis nomeri
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r
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u
r

a,
 0 C

3 4 5

100

0

oTaxis temperatura

yinulSi wylis molekulebi erTmaneTs ukavSirde

bian wyalbaduri bmebiT da qmnian 3-ganzomilebian 

struqturas.



metaluri  bma 

Au
Cu

metalis ioni

savalento eleqtronebis `zRva~

14 karatiani wiTeli oqro

iisferi oqro

metaluri bmiT ganpirobebuli Tvisebebi

Au

Al

bzinvareba Tbogamtaroba plastikuroba

Wedadoba
(glinvadoba)

simtkice eleqtro
gamtaroba



enTalpia da enTropia

enTropia

enTalpiis gamoTvlis sqematuri 
gamosaxva airadfazur reaqciebSi

∆H

atomebi (a)

bmis gasawyvetad
saWiro energia

reagentebi (a)

produqtebi (a)
enTalpia

myari

izrdeba  mouwesrigebloba

izrdeba  enTropia, S
izrdeba  dispersia

siTxe airi

bmis warmoqmnis
dros gamoyofili

energia

∆H= -103 kj

-2∆HH-Br= -732 kj∆HH-H = 436 kj

∆HBr-Br = 193 kj

H2 + Br2

2HBr

2H + Br2

2H + 2Br

 egzoTermuli reaqciis zogadi sqema

Txevadi da airadi bromi, Br2

myari da airadi iodi, I2



qimiuri reaqciis siCqare

potenciuri energiis diagrama

A - - - B - - - B

Ea

AB + B
∆EA + B2

Eapirdapiri
reaqcia Sebrunebuli

reaqcia

produqtebi
reagentebi

en
er

g
ia

(a) egzoTermuli airadfazuri reaqciis potenciuri 
energiis diagrama

mudmivi wnevis pirobebSi 1 moli meTanis wvis reaqciis 
sqematuri diagrama

 

A - - - B - - - B

Ea

AB + B

∆E
A + B2

Ea
pirdapiri
reaqcia

Sebrunebuli
reaqcia produqtebi

reagentebi

en
er

g
ia

(b) endoTermuli airadfazuri reaqciis potenciuri 
energiis diagrama

reaqciis mimdinareoba

reaqciis mimdinareoba

reaqciis meqanizmi

gamoyofili 
siTbo = 890 kj

aqtivaciis energia

po
t

en
c

iu
r

i 
en

er
g

ia

CO2(a) + 2H2O(Tx)

CH4(a) + 2O2(a)

reaqciis mimdinareoba

reagentebi

produqtebi

(a) (g)

∆Ha = 75 kj

(b)

∆Hb = 0 kj

(d)

∆Hd = – 572 kj

∆Hc = – 394 kj

reagentebi

I etapi II etapi

elementebi produqtebi



Sejaxebis Teoria

NO + N2O  NO2 + N2

(a)       efeqturi Sejaxeba (swori orientacia)

reaqcia
mimdinareobs

produqtebireagentebi Sejaxeba

reagentebi Sejaxeba reagentebi

(g) Sejaxebis orientacia aris swori magram 
Sejaxebis energia arasakmarisia

reaqcia 
ar mimdinareobs

(b) araefeqturi Sejaxeba (araswori orientacia)

reaqcia 
ar mimdinareobs

reagentebi Sejaxeba reagentebi



katalizatorebis gavlena 
aqtivaciis energiis cvlilebaze.

homogenuri da heterogenuri 
katalizi
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K inetic energy

Minimum kinetic energy
for catalyzed reaction

Minimum kinetic energy
for uncatalyzed reaction
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∆E ∆E

Fr
ac

tio
n 

of
 m

ol
ec

ul
es

 w
ith

a 
gi

ve
n 

ki
ne

tic
 e

ne
rg

y

K inetic energy

Minimum kinetic energy
for catalyzed reaction

Minimum kinetic energy
for uncatalyzed reaction

Ea

Ea
Ea

Ea

∆E ∆E

heterogenurihomogenuri

 reagentebi da katalizatori 
erT fazaSia

reagentebi da katalizatori 
sxvadasxva fazaSia 

NO
2 , CO C

x H
y

N
2 , H

2 OCO
2

keramikuli baza, romelzec 
dafenilia katalizatori

en
er

g
ia

reaqciis mimdinareoba

Ea

Ea

E

pirdapiri

Sebrunebuli

en
er

g
ia

reaqciis mimdinareoba

piradpiri Sebrunebuli

E

Ea
Ea

arakatalizuri Ea

pirdapiri Sebrunebuli



qimiuri reaqciis siCqaris gazomva pirveli rigis gantolebaSi, naxevardaSlis 
periodi aris mudmiva da ar aris damokidebuli 
koncentraciaze.

drois Tanabar intervalSi (naxevardaSlis 
periodi) efeqturi Sejaxebis raodenoba 
mcirdeba orjer.

reagentisa da produqtis koncentraciis 
cvlilebis droze damokidebuleba
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t = 0

sawyisi mdgomareoba

pirveli naxevardaSlis 
Semdeg

meore naxevardaSlis 
Semdeg

mesame naxevardaSlis 
Semdeg

t 1/2

t 1/2

t 1/2



reaqciis wonasworuli mdgomareoba 0.08

0.04

0.06

0.02

0.00

(a)

qimiuri 
wonasworoba

[NO2] izrdeba 
[N2O4] mcirdeba

k
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c
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a
c

i
a
 
[M

] 

droN2O4 gayinul 
mdgomareobaSi

kargavs fers

gamTbari N2O4 gardaiqmneba 
moyavisfro NO2 airad

wonasworul 
mdgomareobaSi 

feri aRar icvleba

yavisferiufero

N2O4 (ა) 2NO2(ა)

pirdapiri da Sebrunebuli reaqciebis 
siCqareebi Tanabaria

N2O4- is xarjvasTan erTad

pirdapiri reaqciis siCqare

iklebs

NO2- is warmoqmnasTan erTad

Sebrunebuli reaqciis siCqare

izrdeba

pirdapiri reaqciis siCqare (N2O4 → 2NO2)

Sebrunebuli reaqciis siCqare (2NO2 → N2O4)

qimiuri wonasworoba 
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mJava - fuZe wonasworoba, buferuli       xsnarebi

Sesabamisi mJavasusti fuZe

buferuli
xsnari

NH4Cl
amoniumis qloridi

NH3

amiaki

+ −

NH3

NH4
+Cl _

H3O
+

mJava fuZe

mJava-fuZe wyvili

fuZemJava

O O H HH

H H

H

H

O OH + +
+

H A O

H

H O

H

H

H

A

mJava fuZe fuZemJava

mJava-fuZe wyvili

HA(xs) H2O(Tx) H3O
+

(xs) A_
(xs)

+ +

+ +

+

+ +

mJavafuZe fuZe mJava

mJava-fuZe wyvili

N

H

H

H O

H

H O H N

H

H

H H

NH3(xs) H2O(Tx) OH_
(xs) NH4

+
(xs)

+ +

+ +



xsnarebis klasifikacia. eleqtrolitebi da 
araeleqtrolitebi

a) araeleqtroliti 

H2O 
wylis

molekula

acetatis
ioni

CH3COO-

wyalbadis
ioni H+

qromatis
ioni
CrO4

2-

kaliumis
ioni

K+

Saqris 
molekula

ZmarmJavas
molekula 
CH3COOH

b) susti eleqtroliti g) Zlieri eleqtroliti

+

+ -

-

-+

Saqris wyalxsnari ar atarebs dens, 
radgan xsnarSi moZravi neitralu-
ri nawilakebi ver kraven wreds.

ionuri naerTis wyalxsnari atarebs dens, 
radgan xsnarSi moZravi ionebi kraven 
wreds.

-

-

-

--
+

+
+



Jangva-aRdgenis  reaqciebi  da           eleqtrolizi

NaI-is wyalxsnaris eleqtrolizi

eleqtrolizi nadnobSi

kaTodi (-)

2Na+ + 2e- → 2 Na(Tx)  aRdgena

2Na+ + 2Cl- → 2Na(Tx) + Cl2(a)

Sekvecili ionuri toloba

anodi (+)

2Cl- → Cl2(a) + 2e-  Jangva
kaTodi anodi

natriumi 
gadaadgildeba
kaTodisken

qlori
gadaadgildeba
anodisken

qlori
iJangeba

aRdgeba
metalur
natriumamde

e-

e-
e-

Zn(m) + Cu2+
(xs)       →    Zn2+ 

(xs) + Cu(m)

Zn2+ ioniCu atomi

Zn( s)  Cu 2 (aq) Zn 2 (aq)  Cu( s)

Atoms in
Zn strip

Cu 2 ions
in solution

2 e

Zn 2 ion

Cu atomElectrons move
from Zn to Cu 2

Zn oxidized

Cu2  reduced

Zn( s)  Cu 2 (aq) Zn 2 (aq)  Cu( s)

Atoms in
Zn strip

Cu 2 ions
in solution

2 e

Zn 2 ion

Cu atomElectrons move
from Zn to Cu 2

Zn oxidized

Cu2  reduced

2e-

eleqtroni 
gadaadgilda 
Zn-dan Cu2+-ze

Zn daiJanga

Zn atomi
Cu2+ ioni
xsnarSi

Cu2+ aRdga

2H2O(Tx) + 2I-
(xs)

 → H2(a) + 2 OH-
(xs) + I2 (xs)

Sekvecili ionuri toloba

kaTodi (-), aRdgena:

2H2O(Tx) + 2e- → H2(a) + 2 OH-
(xs)

anodi (+), Jangva:

2I-
(xs) → I2(xs) + 2e _

kaTodi (-): 2e- + 2H2O(Tx)→ H2(a) + 2 OH-
(xs)

anodi (+): 2I-
(xs) → I2(xs) + 2 e-

e-
e-

gasaRebis zedapiri daifareba metaluri spilenZiT

anodi kaTodi



naxSirbadi, siliciumi

Si

O:
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grifitis truqturaalmasis truqtura

 CO2 da 

SiO2

C60 fulereni

kvarcis SemadgenlobaSi siliciums 
aqvs tetraedruli aRnagoba

Si

O

 bakminster fuleris 
geodeziuri gumbaTi
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kvarcis struqtura
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azoti, fosfori, gogirdi da maTi         wyalbadnaerTebi

S
S
SS

S S
S

S

S

S S

S
S

S

S

S
gogirdwyalbadi

(H2S)

gogirdi 
120 0C - ze 

muqi yviTeli 
siTxea

gogirdi 
180 0C - ze 

mowiTalo 
yavisferi 

siTxea

wyalSi CasxmiT miiReba 
plastikuri gogirdi, 
romelic aramdgradia 
da oTaxis temperatu-
raze gadadis rombul 

gogirdSi

S8 
(zedxedi)

S8 
(gverdxedi)

fosfini

(PH3)
TeTri 

fosfori

wiTeli fosforis 
polimeruli 
struqtura

amiaki 

(NH3) hidrazini 

(N2H4)

azoti 

(N2)



gogirdis trioqsidi

(SO3)
gogirdis dioqsidi

(SO2)

gogirdmJava

(H2SO4)
gogirdovani mJava

(H2SO3)

O P

fosfori 

samvalentiania

(P4O6)

 fosfori 

xuTvalentiania

(P4O10)

fosformJava

 (H3PO4)  
fosforovani mJava

 (H3PO3) 

es wyalbadi ar 
aris mJavuri, P _ H 
bma arapolarulia

azotis, fosforis, gogirdis               oqsidebi da mJavebi

NO 
ufero 
airia

iJangeba haerze 
da miiReba 

mowiTalo-yavisferi 
NO2

Cu reagirebs konc. HNO3 
-Tan, miiReba NO2, da xsnari 

galurjdeba Cu2+ ionebis 
gavleniT

diazotis 

monoqsidi (N2O)
azotis dioqsidi

(NO2)
Aazotis 

monoqsidi (NO)

azotovani mJava 

(HNO2)
azotmJava 

(HNO3)

diazotis trioqsidi

(N2O3)
diazotis pentoqsidi 

(N2O5)
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