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liTiumi— Li

kaliumi— K

natriumi— Na

magniumi— Mg

bori— B

germaniumi— Ge

naxSirbadi— C

siliciumi— Si

dariSxani— Astyvia— Pb seleni — Se

bromi — Br

kala— Sn gogirdi— Snikeli — Ni

spilenZi— Cu

qromi— Cr

manganumi — Mn

TuTia _ Zn

vercxliswyali— Hg

neoni — Ne

iodi — I

azoti— N

fosfori— P

qimiuri  elementebis  periodulobis  cxrili  da 
misi  zogierTi  warmomadgeneli

Li
Na
K

Rb
Cs
Fr

Be
Mg
Ca Sc Ti V Cr Mn Fe Co
Sr Y Zr Nb Mo Tc Ru Rh
Ba La Hf Ta W Re Os Ir
Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv

H

Ni Cu Zn Ga Ge As Se Br Kr
Al Si P S Cl Ar
B C N O F Ne

He

Pd Ag Cd In Sn Sb Te I Xe
Pt Au Hg Ti Pb Bi Po At Rn

Ts Og

1

2

3

4

5

6

7

2

1

3 4 5 6 7 8 9 10 11 12

13 14 15 16 17

18metalebi

metaloidebi

arametalebi



agregatuli  mdgomareobis  cvlileba

myari
nawilakebi irxevian

gacxeleba _ nawilakebi iZenen energias

t
em

pe
r

at
u

r
a 

(0 C
)

gacieba _ nawilakebi gascemen energias

Txevadi
nawilakebi gadaadgildebian

duRilis wertili

lRobis wertili

duRili

lRoba

gamyareba

kondensacia

airadi
nawilakebi 

swrafad
moZraoben

myari Txevadi

su
bl

im
ac

ia
ko

nd
ensac

ia

lRoba

gamyareba

d
al

eq
va

ao
r

T
ql

eba

airadi



mavne airebi atmosferoSi

mze

mavne airebi 
atmosferoSi

airebi vrceldebian 

qariT

ozoni O3
Jangva

wyali H2O
gaxsna

airebi ixsnebian 

wvimis wyalSi

binZurdeba wyali da niadagi, 

ziandeba garemo, iSleba 

Senobebi da nagebobebi

SO2 NH3

bunebrivi 
NH3

NO2
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NH3     +     H+
      NH4

+



atomis  Sesaxeb  Teoriis 
ganviTarebis  mimoxilva
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myari sfero

(jon daltoni, 1803)

qiSmiSebiani 

pudingi

(jozef jon tomsoni, 
1904)

atombirTvuli 

modeli

(ernest rezerfordi, 
1911)
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birTvi

orbitali eleqtroni

planetaruli 

modeli

(nils bori, 1913)

talRuri modeli

(ervin Sredingeri, 1926)



izotopebi da elementis saSualo 
fardobiTi atomuri masa

wyalbadis izotopebi

1H2

 
1H3
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1 m.a.e. = naxSirbad - 12-is masis 1/12 nawili

7.59% 6 Li

92.41% 
7Li

atomi da elementi

1 m.a.e. =   baxSirbad -12-is 1/12 nawili
1

12

6 protoni
6 eleqtroni
6 neitroni

12
6 C 13

6 C 14
6 C

6 protoni
6 eleqtroni
7 neitroni

6 protoni
6 eleqtroni
8 neitroni

3 protoni
3 eleqtroni
3 neitroni

6
3 iL

3 protoni
3 eleqtroni
4 neitroni

7
3 iL

1 m.a.e. =   baxSirbad -12-is 1/12 nawili
1

12

6 protoni
6 eleqtroni
6 neitroni

12
6 C 13

6 C 14
6 C

6 protoni
6 eleqtroni
7 neitroni

6 protoni
6 eleqtroni
8 neitroni

3 protoni
3 eleqtroni
3 neitroni

6
3 iL

3 protoni
3 eleqtroni
4 neitroni

7
3 iL

elementis saSualo fardobiTi atomuri masis gamoTvla

elementi simbolo
atomuri

masa
(m.a.e.)

masuri
ricxvi

izotopuri
masa

(m.a.e.)

procentuli
gavrceleba

liTiumi Li 6.941 6 6,015122 7,59

liTiumi Li 6.941 7 7,016004 92,41

atomuri
masa

= [(6Li-is procentuli gavrceleba)x(6Li izotopis masaze)

+ (7Li-is procentuli gavrceleba)x(7Li izotopis masaze)]

= 7.59% x  6.015122 + 92,41% x 7.016004 = 6.941(m.a.e)

6 protoni
6 eleqtroni
6 neitroni

12
6 C

6 protoni
6 eleqtroni
7 neitroni

13
6 C

6 protoni
6 eleqtroni
8 neitroni

14
6 C

 1H1proTiumi
ar aqvs 
neitroni

deiteriumi
aqvs erTi 
neitroni

triTiumi
aqvs ori 
neitroni

m.a.e. - masis atomuri erTeuli
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qimiuri  elementebis  periodulobis      cxrili  da  eleqtronebis 
ganawileba  energetikul  doneebze

rigobrivi nomeri

eleqtronebis ganawileba

eleqtronuli Rrubeli



oqtetebis wesi da qimiuri naerTebis      formulebi
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wyalbadi naxSirbadi azoti Jangbadi

Cl2 Br2 I2

wyalbadis 2 atomi wyalbadis 1 molekula

1 wyvili saziaro 
eleqtroni
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Jangbadis 2 atomi Jangbadis 1 molekula

2 wyvili saziaro 
eleqtroni
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azotis 2 atomi azotis 1 molekula

3 wyvili saziaro 
eleqtroni
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qimiuri elementebis periodulobis cxrili, 
ionis muxti da elementis valentoba 

    

1

II jgufi                gascems 2 eleqtrons 2

III jgufi               gascems 3 eleqtrons 3

IV jgufi               gaaziarebs 4 eleqtrons 4

V jgufi         3

VI jgufi        2

VII jgufi  1

VIII jgufi        ar warmoqmnian naerTebs –

wyalbadi  1

  
  

I jgufi         gascems 1 eleqtrons  

elementi atomi

naerTis warmoqmnis

dros

elementis

valentoba

naerTebis magaliTebi

(lurjad gamosaxulia saziaro eleqtronebiT

warmoqmnili naerTebi)

gardamavali

natriumis qloridi, NaCl 

kalciumis qloridi, CaCl2 

aluminis qloridi, AlCl3 

meTani, CH4 

amiaki, NH3 

kalciumis oqsidi, CaO wyali, H2O 

natriumis qloridi, NaCl 

ara

wyalbadis qloridi, HCl 

kaliumis hidridi, KH

rkina(II)-is oqsidi, FeO;  rkina(III)-is oqsidi, Fe2O3

wyalbadis qloridi, HCl 

cvalebadi
SeiZleba gasces eleqtro-

nebis sxvadasxva ricxvimetalebi

SeiZens an gaaziarebs 
3 eleqtrons

SeiZens an gaaziarebs 
2 eleqtrons

gascems an gaaziarebs 
1 eleqtrons

SeiZens an gaaziarebs 
1 eleqtrons

Sc3+

Na+

K+

Rb+

Cs+

Mg2+ Al3+

N3_ O2_

S2_ Cl_

Br_

I_

Se2_

Te2_

F
_

Ga3+

In3+

Ti+

Ti3+

Sn2+

Pb2+

Pb4+

Sn4+

Ca2+

Sr2+

Ba2+

V3+Ti3+ Mn2+ Fe2+ Co2+ Ni2+ Cu+
Zn2+

Cd2+

Hg2+

Pd2+Rh3+Ru3+Y3+ Ag+

Cu2+Ni4+Co3+Fe3+Mn3+Cr3+
Cr2+

Ti4+

elementis
jgufi

atomi naerTis 
warmoqmnis dros

elementis 
valentoba

naerTebis magaliTebi
(lurjad gamosaxulia saziaro 

eleqtronebiT warmoqmnili naerTebi)

1 gascems 1 eleqtrons 1 natriumis qloridi, NaCl

2 gascems 2 eleqtrons 2 kalciumis qloridi, CaCl2

13 gascems 3 eleqtrons 3 aluminis qloridi, AlCl3

14 gaaziarebs 4 eleqtrons 4 meTani, CH4

15 SeiZens an gaaziarebs 
3 eleqtrons

3 amiaki, NH3

16 SeiZens an gaaziarebs 
2 eleqtrons

2 kalciumis oqsidi, CaO wyali H2O

17 SeiZens an gaaziarebs 
1 eleqtrons

1 natriumis qloridi, NaCl wyalbadis qloridi HCl

wyalbadi gascems an gaaziarebs 
1 eleqtrons

1 kaliumis hidridi, KH wyalbadis qloridi, HCl

gardamavali 
metalebi

SeiZleba gasces eleqtronebis 
sxvadasxva ricxvi

cvalebadi rkina (II)-is oqsidi, FeO rkina (III)-is oqsidi, Fe2O3

ZiriTadi jgufebis kaTionebi da anionebi



molekuluri da ionuri naerTebis             formulebis Sedgenis sqema
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qimiuri naerTebis formulebi

naerTi ioni

Na+
ionis saxelwodeba
natriumis

NaCl
Cl–

kaTioni

anioni

+ ?- =       0

kaTionis
muxti

anionis
muxti

jamuri
muxti

?+

SO3

N2O5

C6H12O6

Jangbadis
5 atomi

wyalbadis
simbolo

wyalbadis
12 atomi

naxSirbadis
simbolo

naxSirbadis
6 atomi

azotis
2 atomi

gogirdis
simbolo
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simbolo
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simbolo

qloridi

NaCl _ natriumis qloridi

Fe3+ O2

2(3+) + 3(2-) = 0

naerTi ioni

Fe3+
ionis saxelwodeba
rkina(III)-is

Fe2O3

O2_

kaTioni

anioni oqsidi

Fe2O3 _ rkina(III)-is oqsidi

naerTi ioni

Na+
ionis saxelwodeba
natriumis

NaCl
Cl–

kaTioni

anioni

+ ?- =       0

kaTionis
muxti

anionis
muxti

jamuri
muxti

?+

SO3

N2O5

C6H12O6

Jangbadis
5 atomi

wyalbadis
simbolo

wyalbadis
12 atomi

naxSirbadis
simbolo

naxSirbadis
6 atomi

azotis
2 atomi

gogirdis
simbolo

gogirdis
1 atomi

Jangbadis
3 atomi

Jangbadis
simbolo

Jangbadis
simbolo

Jangbadis
6 atomi

azotis
simbolo

Jangbadis
simbolo

qloridi

NaCl _ natriumis qloridi

Fe3+ O2

2(3+) + 3(2-) = 0

naerTi ioni

Fe3+
ionis saxelwodeba
rkina(III)-is

Fe2O3

O2_

kaTioni

anioni oqsidi

Fe2O3 _ rkina(III)-is oqsidi

naerTi ioni

Na+
ionis saxelwodeba
natriumis

NaCl
Cl–

kaTioni

anioni

+ ?- =       0

kaTionis
muxti

anionis
muxti

jamuri
muxti

?+

SO3

N2O5

C6H12O6

Jangbadis
5 atomi

wyalbadis
simbolo

wyalbadis
12 atomi

naxSirbadis
simbolo

naxSirbadis
6 atomi

azotis
2 atomi

gogirdis
simbolo

gogirdis
1 atomi

Jangbadis
3 atomi

Jangbadis
simbolo

Jangbadis
simbolo

Jangbadis
6 atomi

azotis
simbolo

Jangbadis
simbolo

qloridi

NaCl _ natriumis qloridi

Fe3+ O2

2(3+) + 3(2-) = 0

naerTi ioni

Fe3+
ionis saxelwodeba
rkina(III)-is

Fe2O3

O2_

kaTioni

anioni oqsidi

Fe2O3 _ rkina(III)-is oqsidi

naerTi ioni

Na+
ionis saxelwodeba
natriumis

NaCl
Cl–

kaTioni

anioni

+ ?- =       0

kaTionis
muxti

anionis
muxti

jamuri
muxti

?+

SO3

N2O5

C6H12O6

Jangbadis
5 atomi

wyalbadis
simbolo

wyalbadis
12 atomi

naxSirbadis
simbolo

naxSirbadis
6 atomi

azotis
2 atomi

gogirdis
simbolo

gogirdis
1 atomi

Jangbadis
3 atomi

Jangbadis
simbolo

Jangbadis
simbolo

Jangbadis
6 atomi

azotis
simbolo

Jangbadis
simbolo

qloridi

NaCl _ natriumis qloridi

Fe3+ O2

2(3+) + 3(2-) = 0

naerTi ioni

Fe3+
ionis saxelwodeba
rkina(III)-is

Fe2O3

O2_

kaTioni

anioni oqsidi

Fe2O3 _ rkina(III)-is oqsidi

naerTi ioni

Na+
ionis saxelwodeba
natriumis

NaCl
Cl–

kaTioni

anioni

+ ?- =       0

kaTionis
muxti

anionis
muxti

jamuri
muxti

?+

SO3

N2O5

C6H12O6

Jangbadis
5 atomi

wyalbadis
simbolo

wyalbadis
12 atomi

naxSirbadis
simbolo

naxSirbadis
6 atomi

azotis
2 atomi

gogirdis
simbolo

gogirdis
1 atomi

Jangbadis
3 atomi

Jangbadis
simbolo

Jangbadis
simbolo

Jangbadis
6 atomi

azotis
simbolo

Jangbadis
simbolo

qloridi

NaCl _ natriumis qloridi

Fe3+ O2

2(3+) + 3(2-) = 0

naerTi ioni

Fe3+
ionis saxelwodeba
rkina(III)-is

Fe2O3

O2_

kaTioni

anioni oqsidi

Fe2O3 _ rkina(III)-is oqsidi



binaruli araorganuli naerTebis             dasaxelebis zogadi sqema

prefiqsebi
prefiqsi ricxvi

mono 1
di 2

tri 3
tetra 4
penta 5
heqsa 6
hepta 7
oqta 8
nona 9
deka 10

 .

FeO

ki kiaris 
metali?

warmoqmnis
erTze met
kaTions?

II tipi
kaTioni

Fe2+

FeO 
rkina(II)-is 

oqsidi

b.

a. CaO

ki araaris 
metali?

warmoqmnis
erTze met
kaTions?

I tipi 
gamoiyeneba
elementis 
saxelwodeba

CaO 
kalciumis 

oqsidi

g.

ara

N2O5

aris 
metali?

III tipi
gamoiyeneba
prefiqsebi an 
valentoba

N2O5
dinitro-
pentoqsidid.

ara

NH3

aris 
metali?

III tipi

NH3 - amiaki
(trivialuri 
saxelwodeba) 

ki

ara

naerTi
binarulia?

aris 
metali?

III tipi
gamoiyeneba
prefiqsebi an 
valentoba

I tipi
gamoiyeneba
elementis
saxelwodeba

II tipi
isazRvreba kaTionis 
Sesabamisi muxti;
gamoiyeneba romauli
cifri elementis 
saxelwodebis Semdeg

ki

ki

ara

warmoqmnis erTze 
met kaTions?



qimiuri WurWeli da mowyobilobebi

rogor gavzomoT?

temperaturis gazomvis

 demonstrireba

gamWvirvale siTxis moculobis 

gazomvis demonstrireba

x

x



usafrTxoebis niSnebi

1 2 3

4 5 6

7 8 9

1.      aalebadi
• advilad aalebadi nivTierebebi

2.       damJangveli
• Jangvis procesebis inicireba

3.     toqsikuri
• gansakuTrebiT saSiSi
• mcire raodenoba iwvevs intoqsikacias

4.     koroziuli (Semadgenlobis cvlileba garemosTan 
urTierTqmedebis Sedegad)

• kanis koroziuli wva
• TvalebisTvis saziano
• metalis korozia

5.     feTqebadsaSiSi

6.      gamafrTxilebeli niSani
• cremlmdeni
• kanis gamaRizianebeli
• sasunTqi gzebis gamaRizianebeli
• narkotikuli zemoqmedebis mqone
• ozonis SrisTvis saxifaTo

7.     garemosTvis saziano

8.     janmrTelobisTvis saSiSi
• sasunTqi gzebis gamaRizianebeli
• organoebis mimarT toqsikuri

9.      gazis cilindri
• gazi maRali wnevis qveS
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