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motivacia. saintereso situaciebisa 
da movlenebis aRwera, romelic 
kiTxvebiT mTavrdeba. 

ganmarteba. gakveTilis 
ZiriTadi Sinaarsi: ZiriTadi 
cnebebi, axsna-ganmartebebi 
Temis irgvliv, gansazRvrebebi 
da wesebi.

savarjiSoebi. SeZenili codnis 
gasaRrmaveblad da gansamtkiceblad. 

kvleva. sxvadasxva 
davalebebi, 
laboratoriuli 
samuSaoebi da 
cdebi, romlebic 
mimarTulia 
movlenebis 
mizezSedegobrivi 
kavSirebis 
gamovlenisaken.

3

1

SeZenili codnis 
gamoyeneba. 
davalebebi da 
cdebi SeZenili 
codnis 
gasamyareblad.

ra SeityveT? 
SeZenili 
informaciis 
ganzogadeba 
sakvanZo 
sityvebis 
gamoyenebiT.

sakvanZo sityvebi. axali 
sityvebi da terminebi.

SeamowmeT Tqveni codna. kiTxvebi da 
davalebebi, romlebic mimarTulia 
SemoqmedebiTi unarebis 
ganviTarebasa da SeZenili codnis 
Sefasebisaken.

proeqti. proeqtebi 
eqsperimentuli xasiaTisaa. maT 
gansaxorcieleblad SesaZlebelia 
sxvadasxva wyaros gamoyeneba.

4

10

Semajamebeli davalebebi. 
TiToeul TavTan 
dakavSirebuli kiTxvebi da 
davalebebi.

8

11

2

6

7

9

iciT Tu ara, rom? TemasTan 
dakavSirebuli sasargeblo 
informacia.

5
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U=  Q.
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·

 

 

 

 

 

 

∆𝑼 = 𝑨  ∆𝑼 = −𝑨? 

 ∆𝑼 = 𝑸 ∆𝑼 = −𝑸? 

 
 

-2 
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•

 

 

 𝑈0 = 𝑈საბ,  

𝑈საბ − 𝑈0 ,  (1) 

U0 U

-

Q

Q

 𝑄გაც = 𝑄მიღ . (2) 

-

•

-
 

°C

°C

°C
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calor 

metor

 

 

 
• 

1.  

 

𝑡სპ = 18℃, 
𝑚წყ = 10 კგ, 

𝑡წყ = 88℃, 

𝜃 = 38℃ 

(𝜃 ბერძნული ასო თეტა), 

𝑐წყლის = 4200
ჯ

კგ ∙ ℃
. 

𝑚2−? 

𝑄გაც. = 𝑐𝑚2 𝜃 − 𝑡2 , 

𝑄მიღ. = 𝑐𝑚1 𝜃 − 𝑡1 . 

-
 

 𝑄გაც. = 𝑄მიღ. 𝑐𝑚2 𝑡2– 𝜃 = 𝑐𝑚1 𝜃 − 𝑡1   

𝑚2 𝑡2 − 𝜃 = 𝑚1 𝜃 − 𝑡1 , 𝑚2 =
𝑚1 𝜃−𝑡1 

 𝑡2−𝜃 
 

𝑚2 =
𝑚1 𝜃 − 𝑡1 

 𝑡2 − 𝜃 
=

10კგ ∙ (38 − 18)℃

 88 − 38 ℃
=

10კგ ∙ 20℃

50℃
= 4კგ. 

 
 

 

termometri
Figure 1 
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°C

°C 

•

•

 
 

 

 
 

Δt °C

Δt °C

t °C  
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°C °C

°C 

 

 
SI

 
 

𝑚с = 3 გ, 
 

𝑚в = 100 გ, 
 

св = 4200
ჯ

კგ∙°С
 ,  

 

𝑞 = 28
მჯ

კგ
  . 

 

 

0,003 კგ 
 

0,1 კგ 
 
 
 
 
 

28 ∙ 106 ჯ

კგ
  

 

𝑄2 = 𝑄წყ  

𝑞სპ.𝑚სპ. = 𝑐წყ 𝑚წყ ∆𝑡. 

∆𝑡 =
𝑞სპ𝑚სპ

𝑐წყ𝑚წყ
. 

∆𝑡 ? 

∆𝑡 =
𝑞სპ𝑚სპ

𝑐წყ𝑚წყ
=

28 ∙ 106 𝐶
კგ ∙ 0,003 კგ

4200
𝐶

კგ ∙ ℃
∙ 0,1 კგ

= 20℃ 

 ∆𝒕 = 𝟐𝟎℃. 
 

 

°C

°C 

°C

°C 

-

  

-4 
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°C -
°C 

 

-
°C . 

 SI

 
 

𝑚წყ = 250გ, 

𝑡წყ = 100℃, 

𝑡კალ = 20 ℃, 

𝜃 = 95 ℃, 

𝑐წყ = 4200 
ჯ

კგ ∙ ℃
, 

 

 

0,25 კგ 

𝑄წყ = 𝑐წყ 𝑚წყ (𝑡წყ − 𝜃). 

𝑄კალ = 𝐶კალ(𝜃 − 𝑡კალ). 

𝑄წყ = 𝑄კალ 

𝑐წყ 𝑚წყ  𝑡წყ − 𝜃 = 𝐶კალ(𝜃 − 𝑡კალ). 

𝐶კალ =
𝑐წყ 𝑚წყ  𝑡წყ − 𝜃 

(𝜃 − 𝑡კალ)
. 

𝐶კალ ? 

 

𝐶კალ =
𝑐წყ𝑚წყ 𝑡წყ − 𝜃 

(𝜃 − 𝑡კალ)
=

4200 
ჯ

კგ ∙ ℃
∙ 0,25 კგ ∙ (100 − 95)℃

(95 − 20)℃
= 70

ჯ

°С
. 

 

: 𝑪კალ = 𝟕𝟎
ჯ

°С
. 
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-

-

 

°C

№ 𝑚ცილ , 

(კგ) 

𝑡სხ. (℃) 𝑚წყ , 

(კგ) 

𝑚კალ, 

(კგ) 

𝑡წყ = 𝑡კალ, (℃) сწყ , 
ჯ

კგ∙℃
 

сკალ, 
ჯ

კგ∙℃
 

сსხ , 
ჯ

კგ∙℃
 

    

1  100      4200 920  

2  100      4200 920  
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 𝑄სხ  = 𝑄წყალი + 𝑄კალ 

Q

Q

Q

°C

-

𝑄წყ = 𝑐წყ 𝑚წყ  𝜃 − 𝑡1    

   

 𝑄კალ = 𝑐კალ𝑚კალ 𝜃 − 𝑡1 , 

 𝒕𝟏   𝜽

 𝑄სხ  =  𝑐სხ 𝑚სხ  𝜃 − 𝑡2   

𝑄სხ = 𝑐სხ𝑚სხ 𝑡2 − 𝜃 , 

 𝒕𝟐   𝜽 
c  

𝑐სხ 𝑚სხ  𝑡2 − 𝜃 = 𝑐წყ 𝑚წყ  𝜃 − 𝑡1 + 𝑐კალ𝑚კალ 𝜃 − 𝑡1 . 

𝑐სხ =
𝑐წყ 𝑚წყ  𝜃 − 𝑡1 + 𝑐კალ𝑚კალ 𝜃 − 𝑡1 

𝑚სხ  𝑡2 − 𝜃 
. 

-
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°C °C

 490
ჯ

გრად
 ? 

 
°C

°C

(𝒄წყ = 𝟒𝟐𝟎𝟎
ჯ

კგ∙℃
, 𝛒в = 𝟏𝟎𝟎𝟎

კგ

მ𝟑
)?  

 

(𝒄ფოლ = 𝟓𝟎𝟎
ჯ

კგ ∙℃
,   𝒒с = 𝟐𝟖

მჯ

კგ
)? 

°C

°C

°C

°C

°C 

 

 
m t °C

m t °C

°C

°C

°C

°C

°C 
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•  

 
 

 

•  

°C 

 

 -1 

°C

°C

°C

°C
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t  0 1 2 3 4 5 6 ... 

t °C          

•

•

•

•

 

•

 

 

 
 

-

°C °C AB °C -

BC  

5 

5 

52,5 

A 

D 

t,  
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°C

-

-

-

-

CD

-

• -

• -

• -

 

tდნ,°C tდნ, °C tდნ, °C 

259 63 660 

 219 80 962 

210 98 1064 

114 232 1085 

39 327 1500 

0 360 1539 

29 420 3387 
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• 
 

• AB

•

BC

•

CD

 
 

-

 

 
 

 

  

 

 

 

...________ 

...________ 

 
...________ 

 

 -2 

𝑡, ℃𝑡, ℃ 

00 

52,5 

157,

105 

10

 

A

BB CC 

D

t, 
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•     
 

 

 

• 

 

 

 
 

 

 
 

 

 

•

-1 
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•
 

 

• -

Q= 𝜆𝑚, 
Q m λ

 

  

 =
𝑄

𝑚
. [] = 1

ჯ

კგ
. 

 

-

  

 

 

 

𝜆, კჯ/კგ 𝜆, კჯ/კგ 𝜆, კჯ/კგ 

12 67 150 

14 84 210 

25 87 270 

59 120 340 

59 150 390 
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•

 

 

 
•  

-

-

 
 
 

  
 

. 
 
 

12  
კჯ

კგ
.  

  

Q,  

კჯ

-2 
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• 

 

•

•

 

-

• -

-1 
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-

 

-

•

CO2

•

-

-

 

  
•  

•

•

-2 
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•

 

 

•
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•

.

 

 
•

•

 

  

 

 

60°C 100°C 

-1 
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•

•

 

°C

•

•

 

t,  °С t,  °С 

– 253 357 

– 183 1740 

35 2567 

78 2750 

100 2950 
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•  

°C

 
 

 
 

 

 

 

  

-2 
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•

 
 

 

•   

 

•

 

•

Q = Lm, 

Q m L 

 

L =
Q

m
.  L =1

ჯ

კგ
. 

 

  

-1 
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L

0,2 

0,3 

0,4 

0,9 

1,4 

2,3 

 
 

 
• 

°C

K

 
 

 
 

-2 

 

  Ç
ap üçün deyil



 

80 
 

 
• °C

 

•

𝝆 =
𝒎

𝑽
. 

𝝆
V m 

 𝜌 =
 𝑚 

 𝑉 
=

1გ

1მ3 = 1
გ

მ3 . 

 𝜌 = 20
გ

მ3  

-

-

-
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•

-

𝝋 =
𝝆

𝝆𝟎
∙ 𝟏𝟎𝟎%, 

φ 𝝆
𝝆𝟎

𝝆𝟎

 
ρ0

t, ℃ ρ, გ მ3  t, ℃ ρ, გ მ3  t, ℃ ρ, გ მ3  

5 3,2 7 7,8 15 12,8 

0 4,8 8 8,3 16 13,6 

1 5,2 9 8,8 17 14,5 

2 5,6 10 9,4 18 15,4 

3 6,0 11 10,0 19 16,3 

4 6,4 12 10,7 20 17,3 

5 6,8 13 11,4 30 30,3 

6 7,3 14 12,1 50 83,0 
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ρ

•

 
 
 

 
•  

°C

6,4
გ

მ𝟑
  

°C

 

 

 

9,5
გ

მ𝟑
?   
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higros psychros
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•  

°C

°C

°C (ρo = 17,3
გ

მ𝟑
) °C -

 (ρ = 8,3
გ

მ𝟑
) °C 

°C

φ =
ρ

ρo

100% =
8,3

გ

მ𝟑

17,3 
გ

მ𝟑

100% ≈ 50%. 

°C

°C

• °C

°C

 

-

-

-

-

-
 

 

 

-1 
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1. 

 

 

 

°C

°C

C

 

h 

 

-5 

t 

0 

4 

3 
2 
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λ

 

 

λ

 

L ·

 

t,°С 

0 

4 

3 
2 

1 t1 

t2 

t3 
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•

Q1

A

Q2(Q2 < Q1) . 
 

  Q1 − Q2   (Aსას) 
 

𝐴სას = 𝑄1 − 𝑄2. 

kiklos
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•

η

𝜼 =
𝑨სას

𝑸𝟏
∙ 𝟏𝟎𝟎% 

 

𝜼 =
𝑸𝟏 − 𝑸𝟐

𝑸𝟏
∙ 𝟏𝟎𝟎%. 

-

 

•  

•

•

 

 

 

-2 
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°C

°C

 

≈500
მ

წმ
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tr.wikipedia.org/wiki/lagarî_hasan_çelebi
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1 2 3 4 
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q

SI

 𝑞 = 1კ. 
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•

 
 

SI

 
 

 

( ) 

1 2 
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•

e

𝑒 = 1,6 ∙ 10−19კ 

𝑞 = ±𝑛𝑒, 
n 
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|𝑞𝑝 | = | − 𝑞𝑒 | = 𝑒 = 1,6 ∙ 10−19კ. 

N

𝑞𝑁 = 𝑁𝑒. 

N

 

•

NaCl
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Na

Cl

•

 

 

 Cu

I Pb

q

e ·

𝑞 = 𝑁𝑒 → 𝑁 =
𝑞

𝑒
 

𝑞 = 1კ =
𝑞

𝑒
∙ 𝑒 =

1კ

1,6 ∙ 10−19კ
∙ 𝑒 = 0,625 ∙ 1019𝑒 = 6,25 ∙ 1017𝑒. 

𝑞 ·

•

•

• 𝑞
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AB  

 
 

 

1 2 
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elektron skopeo
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-2 

(c)
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4 5 
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A

B C B

C

A B C

 

 
 

  

B A C 
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•

•

 

•
 

𝑞1 = −𝑞2 . 

•

𝑞1 +  −𝑞2 = 0. 
•

𝑞
1

= 0;   𝑞
2

= 0. 

q1 q2

 𝒒
𝟏

  𝒒
𝟐

 

 

+ – 
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•

𝑞1 + 𝑞2 + 𝑞3 + ⋯ + 𝑞𝑛 = 𝑐𝑜𝑛𝑠𝑡. 

•

•

 

 

 
 

. 
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• 

 𝑞1 = 9𝑒  
𝑞2 = −15𝑒.  

 𝐪
𝟏
  𝐪

𝟐
. 

  

𝑞1 = 9𝑒, 
𝑞2 = −15𝑒. 
𝑞

1
−? , 𝑞

2
−?, 

𝑞 = 𝑞1 + 𝑞2 . 

: 

𝑞
1

= 𝑞
2

=
𝑞

2
=

𝑞1 + 𝑞2

2
. 

 

𝑞
1

= 𝑞
2

=
9𝑒 + (−15𝑒)

2
=

−6𝑒

2
= −3𝑒. 

            𝒒
𝟏

= −𝟑𝒆; 𝒒
𝟐

= −𝟑𝒆. 

 

 

q1 = 26e,  q2 = −12e. 

-
  𝐪

𝟏
 𝐪

𝟐
. 

•  

 

 
  

 

 
 

A

B A 

 +q B

 

 

-2 
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B C

A A

B

B

A B

-

-

-

-

𝑭 = 𝒌
 𝒒𝟏  𝒒𝟐 

𝒓𝟐
, 

q1 q2 r

F

-
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k -
k

  𝑘 = 9 ∙ 109 ∙ 2

2 . 

k

 9 ∙ 109

 

 
 
 

 

𝑞1 = 4 ∙ 10−6   𝑞2 = −11 ∙ 10−6  

 

 
 

  -

 
 

-
q1 e
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