
 1 

  

  Ç
ap üçün deyil

mailto:bn@bakineshr.az


 3 

  

  Ç
ap üçün deyil



 4 

 

 

 

 

1. eleqtruli deni sxvadasxva garemoSi 
1.1. metalebis eleqtrogamtarobis klasikuri eleqtronuli Teoria ............. 8 
1.2. metalebis winaRobis damokidebuleba temperaturaze ............................... 11 

savarjiSo  .......................................................................................................... 14 
1.3. eleqtruli deni eleqtrolitebSi ................................................................ 15 

proeqti ............................................................................................................... 18 
savarjiSo 1.2 ....................................................................................................... 19 
praqtikuli samuSao. eleqtrolizis Seswavla ............................................... 20 

1.4. eleqtruli deni vakuumSi ............................................................................... 21 
savarjiSo 1.3 ....................................................................................................... 24 

1.5. eleqtruli deni airebSi. araTavisTavadi ganmuxtva  ................................ 25 
1.6. airebis TavisTavadi ganmuxtva da misi saxeebi ............................................ 28 

savarjiSo 1.4 ...................................................................................................... 31 
1.7. naxevargamtarebi. naxevargamtarebis sakuTari gamtaroba ......................... 32 
1.8. naxevargamtarebis minarevuli gamtaroba ..................................................... 35 
1.9. p-n-gadasvla. naxevargamtaruli diodi ......................................................... 38 
1.10. naxevargamtaruli xelsawyoebi ..................................................................... 42 

savarjiSo 1.5 ...................................................................................................... 45 
1.11. eleqtruli deni sxvadasxva garemoSi (gakveTili-prezentacia)  ............ 46 

Semajamebeli davalebebi .................................................................................. 47 
 
2. magnituri veli 
2.1. magnituri movlenebi. mudmivi magnitebi ...................................................... 48 
2.2. magnituri veli. magnituri velis wyaro ...................................................... 52 

savarjiSo 2.1 ...................................................................................................... 54 
2.3. magnituri velis induqcia ............................................................................... 55 
2.4. dedamiwis magnituri veli ............................................................................... 58 
2.5. wrfivi deniani gamtaris magnituri veli ..................................................... 60 

savarjiSo 2.2 ...................................................................................................... 63 
2.6. wriuli deniani gamtarisa da deniani koWas magnituri veli .................... 64 
2.7. eleqtromagniti da misi gamoyeneba ............................................................... 67 

savarjiSo 2.3. ...................................................................................................... 70 
2.8. denebis magnituri urTierTqmedeba .............................................................. 71 
2.9. magnituri velis moqmedeba wrfiv denian gamtarze. magnituri induqciis 

moduli .............................................................................................................. 73 
savarjiSo 2.4 ...................................................................................................... 76 

2.10. magnituri velis moqmedeba denian CarCoze ................................................ 77 
2.11. amperis Zalis gamoyeneba: eleqtroZrava da eleqtruli sazomi 

xelsawyoebi ..................................................................................................... 80 
savarjiSo 2.5 ..................................................................................................... 83 

Sinaarsi

fizika 

  Ç
ap üçün deyil



 5 

2.12. magnituri velis moqmedeba moZrav muxtebze. lorencis Zala ............... 84 
savarjiSo 2.6 .................................................................................................... 86 

2.13. eleqtromagnituri induqciis movlena ...................................................... 87 
2.14. induqciuri denis mimarTuleba ................................................................... 90 

praqtikuli samuSao. eleqtromagnituri induqciis                                            

movlenis Seswavla ............................................................................................ 92 
savarjiSo 2.7 .................................................................................................... 93 

2.15. nivTierebis magnituri SeRwevadoba ............................................................ 94 
2.16. gravitaciuli, eleqtruli da magnituri velebis Sedareba (gakveTili-

prezentacia) ................................................................................................... 96 
2.17. dedamiwis romeli velis zemoqmedebis qveS vimyofebiT: gravitaciuli, 

eleqtruli Tu magnituri? (gakveTili-debatebi) .................................... 100 
Semajamebeli davalebebi ............................................................................... 106 

 
3. sinaTlis movlenebi 
3.1. sinaTlis wyaroebi .......................................................................................... 107 
3.2. sinaTlis wrfivi gavrceleba ....................................................................... 110 
3.3. movlenebi, romlebic sinaTlis wrfivi gavrcelebis kanonis safuZvelze 

aixsneba ............................................................................................................. 113 
savarjiSo 3.1 .................................................................................................. 116 

3.4. sinaTlis gavrcelebis siCqare da misi gansazRvris meTodebi ............... 117 
savarjiSo 3.2 .................................................................................................. 119 

3.5. sinaTlis arekvlis kanoni ............................................................................. 120 
3.6. gamosaxulebis ageba brtyel sarkeSi .......................................................... 123 

proeqti ........................................................................................................... 126 
savarjiSo 3.3 ................................................................................................. 127 

3.7. sferuli sarke ................................................................................................ 128 
3.8. gamosaxulebis ageba sferul sarkeSi ......................................................... 131 
3.9. sinaTlis gardatexa. sinaTlis gardatexis kanoni ................................... 133 

savarjiSo 3,4 .................................................................................................. 137 
3.10. sinaTlis sxivis svla minis brtyelparalelur firfitaSi da minis  

samwaxnaga prizmaSi ........................................................................................ 138 
praqtikuli samuSao. minis gardatexis maCveneblis gansazRvra ............... 140 

3.11. sruli Sinagani arekvla .............................................................................. 141 
savarjiSo 3.5. ................................................................................................. 144 

3.12. linzebi .......................................................................................................... 145 
3.13. sxeulis gamosaxulebis ageba Txel linzebSi .......................................... 148 

savarjiSo 3.6. ................................................................................................. 152 
3.14. Txeli linzis formula .............................................................................. 153 

praqtikuli samuSao. Semkrebi linzis fokusuri manZilisa                                                      

da optikuri Zalis gansazRvra  ........................................................................ 155 
savarjiSo 3.7 .................................................................................................. 156 

3.15. Tvali da mxedveloba................................................................................... 157 
3.16. mxedvelobis defeqtebi. saTvale .............................................................. 162 
3.17. fotoaparati ................................................................................................. 165 

savarjiSo 3.8 .................................................................................................. 168 
Semajamebeli davalebebi ............................................................................... 169 

 
 

  Ç
ap üçün deyil



 6 

4. atomi da atomis birTvi 
 
4.1. radiaqtiuroba ................................................................................................ 171 
4.2. atomi _ erTmaneTTan dakavSirebuli nawilakebis sistema ....................... 174 
4.3. lazeri .............................................................................................................. 177 

proeqti .............................................................................................................. 179 
savarjiSo 4.1 ..................................................................................................... 180 

4.4. atomis birTvi _ erTmaneTTan dakavSirebuli nawilakebis sistema.     

birTvis masuri da muxtis ricxvebi ............................................................. 181 
4.5. izotopebi ........................................................................................................ 183 
4.6. izotopebis gamoyeneba (gakveTili-prezentacia) ....................................... 186 

savarjiSo 4.2 ..................................................................................................... 186 
4.7. atomis birTvis radiaqturi gardaqmnebi: α-, β- da γ-gamosxiveba. 

radiaqtiuri wanacvlebis wesi ....................................................................... 187 
savarjiSo 4.3 ..................................................................................................... 188 

4.8. radiaqtiuri daSlis kanoni .......................................................................... 189 
4.9. atomur-birTvuli movlenebis damaxasiaTebeli zogierTi                   

fizikuri sidide da maTi sazomi erTeulebi ............................................. 191 
savarjiSo  4.4 ................................................................................................... 193 

4.10. birTvis bmis energia. masis defeqti ......................................................... 193 
4.11. birTvuli reaqciebi ..................................................................................... 196 

savarjiSo  4.5 ................................................................................................... 198 
4.12. uranis birTvis gayofa ................................................................................. 199 
4.13. jaWvuri birTvuli reaqcia ......................................................................... 201 

savarjiSo 4.6 ................................................................................................... 204 
4.14. radiaqtiuri gamosxivebis moqmedeba. gamosxivebis                              

STanTqmuli doza .......................................................................................... 205 
4.15. birTvuli reaqtori ..................................................................................... 207 

savarjiSo  4.7 ................................................................................................. 210 
4.16. energiis alternatiuli wyaroebi (gakveTili-prezentacia) .................. 211 
4.17. TermobirTvuli reaqciebi .......................................................................... 213 

savarjiSo 4.8 .................................................................................................. 215 
4.18. aris Tu ara birTvuli iaraRi saerTaSoriso mSvidobis                                      

garantia (gakveTili-debatebi) ....................................................................................... 215 
Semajamebeli davalebebi  .............................................................................. 217 
terminebis leqsikoni .................................................................................... 218 

 
  

  Ç
ap üçün deyil



 7 

 motivacia. saintereso situaciebisa da movlenebis aRwera, 

romelic kiTxvebiT mTavrdeba.  

savarjiSoebi. SeZenili codnis ga-

saRrmaveblad da gansamtkiceblad. 

praqtikuli samuSao. TemasTan 

dakavSirebuli eqsperimentebi. 

proeqti. proeqtebi eqsperimentuli 

xasiaTisaa. maT gansaxorcieleblad 

SesaZlebelia sxvadasxva wyaros 

gamoyeneba. 

Semajamebeli davalebebi. 

TiToeul TavTan dakavSirebuli 

kiTxvebi da davalebebi. 

SeamowmeT Tqveni codna. kiTxvebi 

da davalebebi, romlebic 

mimarTulia SemoqmedebiTi 

unarebis ganviTarebasa da 

SeZenili codnis Sefasebisaken. 

sakvanZo sityvebi. 

axali sityvebi da 

terminebi. 

ra SeityveT? 

SeZenili informa-

ciis ganzogadeba 

sakvanZo sityvebis 

gamoyenebiT. 

SeZenili codnis 

gamoyeneba. 

davalebebi da cdebi 

SeZenili codnis 

gasamyareblad. 

ganmarteba. 

gakveTilis ZiriTadi 

Sinaarsi: ZiriTadi 

cnebebi, axsna-

ganmartebebi Temis 

irgvliv, 

gansazRvrebebi da 

wesebi. 

kvleva. sxvadasxva 

davalebebi, 

laboratoriuli 

samuSaoebi da cdebi, 

romlebic mimarTulia 

movlenebis 

mizezSedegobrivi 

kavSirebis 

gamovlenisaken.  
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Δt = t

t α

°C  K

𝛼 =
𝑅 − 𝑅0

𝑅0∆𝑡
 =

𝑅 − 𝑅0

𝑅0∆𝑇
.  1.2  

𝑅 − 𝑅0

𝑅0
= 𝛼∆𝑡 = 𝛼∆𝑇.   (1.3) 

α

𝛼 ≈
1

273

1

℃
=

1

273

1

𝐾
. 

𝜌 = 𝜌0 1 + 𝛼∆𝑡   𝜌 = 𝜌0 1 +  ∆  .  1.4  

°C °C

°C °C
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℃
). 

𝑡0 = 0℃, 
𝑅0 = 4 , 
𝑡 = 80℃, 

𝑅 →? 

𝛼 = 4,3 ∙ 10−3 1

℃
. 

𝑅 = 𝑅0 1 + 𝛼∆𝑡 . 
𝑡 = 𝑡 − 𝑡0. 

𝑅 = 4 ∙  1 + 4,3 ∙ 10−3
1

℃
∙ 80℃ = 5,376

°C

°C (𝛼 = 3,8 ∙ 10−3 1
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 = 𝟎,𝟎𝟔

°C

°C (𝜶 . = 𝟒,𝟑 ∙ 𝟏𝟎−𝟑 𝟏

℃
 ). 

𝟑𝟎𝟎𝟎𝟎𝟎

 (𝑹 . = 𝟔,𝟒 ∙ 𝟏𝟎𝟔 ),

(𝑹 .− = 𝟏,𝟓 ∙ 𝟏𝟎𝟏𝟏  )?

R0 °C Δt

R t°C
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Na Cl

Cu Cl

CuCl

Cu
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 + 2e 
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წყალი ≈ 2,25 ∙ 108 მ წმ ; 

მინა ≈ 2,0 ∙ 108 მ წმ ; 
ალმასი ≈ 1,25 ∙ 108 მ წმ ; 

კანადური ბალზამი ≈ 1,95 ∙ 108 მ წმ . 
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ABO A1B1O

𝐻

ℎ
=

𝑓

𝑑
 ,                              (1) 

COF A1B1F

𝐻

ℎ
=

𝑓 − 𝐹

𝐹
 .                        (2) 

𝑓

𝑑
=

𝑓 − 𝐹

𝐹
. 

𝑓𝐹 = 𝑑𝑓 − 𝑑𝐹  𝑑𝑓 = 𝑓𝐹 + 𝑑𝐹.  
𝑓𝑑𝐹 

1

𝐹
=
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𝑑
+

1

𝑓
.                    (3) 
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F < f < 2F

f <F

f = F

f = 2F

f > 2F
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1 −
𝐹

𝑑−𝐹
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𝑑−𝐹
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𝐹𝑓

𝑓−𝐹
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𝑓𝑑

𝑓+𝑑
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 I – 2, II – 1, III – 4, IV – 3      

 I– 1, II – 3, III– 2, IV – 4  

 I – 3, II – 2, III – 4, IV – 1      

 I – 1, II – 2, III – 4, IV – 3  

 I – 3, II – 1, III – 2, IV – 4 
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1. http://www.laser-portal.ru/content_5 
2. https://ru.wikipedia.org/wiki/ применение лазеров  

3. http://www.pereplet.ru/obrazovanie/stsoros/120.html 
4. http://proiz-teh.ru/lt-lazer-praktika.html 
5. https://www.youtube.com/watch?v=aeHomJrxj-I 
6. https://www.youtube.com/watch?v=nB9AqToLFz8 
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= 5 ∙ 10−6 
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°C
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8
17
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16
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α β
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𝟒 ) 

β

( 𝑒−1
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α β
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( 𝐻𝑒2
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𝑅𝑎88
226 → 𝐻𝑒 + 𝑌𝑍

𝐴
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α X

α  ( 𝐻𝑒2
4 ) Y

𝑿𝒁
𝑨 → 𝒀 +𝒁−𝟐

𝑨−𝟒 𝑯𝒆.𝟐
𝟒  

α

β X β  ( 𝑒−1
𝑜 )

Y

𝑿𝒁
𝑨 → 𝒀 +𝒁+𝟏

𝑨 𝒆.−𝟏
𝟎  

β

γ

•
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β

γ

 

 
𝑷𝒐𝟖𝟒

𝟐𝟎𝟖
α

𝑻𝒉𝟗𝟎
𝟐𝟑𝟎  𝑹𝒂𝟖𝟖

𝟐𝟐𝟔
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α β

γ

 

 

 

 

𝑵𝒑 →? + 𝒆−𝟏
𝟎

𝟗𝟑
𝟐𝟑𝟗 ;    𝑷𝒖 →? + 𝑯𝒆.𝟐

𝟒
𝟗𝟒

𝟐𝟑𝟗  
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 𝑺𝒃𝟓𝟏
𝟏𝟑𝟑  

β

𝑻𝒉𝟗𝟎
𝟐𝟑𝟒  

α

) 𝐻1
1  и 𝐻𝑒2

4     ) 𝑃𝑢94
244  и 𝑃𝑢94

247     ) 𝐻1
3  и 𝐻𝑒2

4     ) 𝑃𝑎91
231  и 𝑅𝑓

106
264     ) 𝑃𝑜84

209  и 𝐻1
2  
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t N

t1 = T

𝑁1 =
𝑁0

2
t2 = 2T

𝑁2 =
𝑁1

2
=

𝑁0

4
,

t3 = 3T

𝑁3 =
𝑁2

2
=

𝑁0

8
 

tn = nT

𝑁 =
𝑁0

2𝑛
=

𝑁0

2
𝑡𝑛

𝑇

. 

 

 

 
 

t

T

 
 
 
 
 
 
 
 
 
 

t

T

 

   

t N

𝑡0 = 0 𝑁0 = 2400 

𝑡1 = 𝑇 = 5  𝑁1 =
𝑁0

2
=

1000

2
= 1200 

𝑡2 = 2𝑇 = 10  𝑁2 =
𝑁0

4
=

1000

4
= 600 

𝑡3 = 3𝑇 = 15  𝑁3 =
𝑁0

8
=

1000

8
= 300 

𝑡4 = 4𝑇 = 20  𝑁4 =
𝑁0

16
=

1000

16
= 150 
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m E c

ΔE Δm
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∆𝐸
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 →  ∆𝐸 = ∆𝑚𝑐2 .

-

• -
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1 =
1

1,6022 ∙ 10−13
= 6,2414 ∙ 1012 . 

• 

• 

m = 1

𝑐 = 2,9979 ∙ 108 , 

∆𝐸 →? 

∆𝑚 = 1 . . . = 1,6605 ∙ 10−27 , 

∆𝐸 = ∆𝑚𝑐2 

∆E=1,6605∙10-27 ∙2,99792∙1016
მ2

წმ2 =14,9235∙10-11ჯ=14,9235∙10-11∙6,2414∙1012 =931,5 . 
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M Zm Nm

Δm Zm Nm M

M Z N 

m m

Δm

E

•

E ΔE = Δmc
2

E Zm Nm M · c

mH

M

E ZmH Nm M · c

E ZmH Nm M ·

  

 ( 𝑒−1
0 ) 0,0005486   ( 𝐿𝑖3

6 ) 6,941 

 ( 𝑝1
1 ) 1,0072765  ( 𝐶6

12 ) 12,0 

 ( 𝑛0
1 ) 1,008665  ( 𝐶6

13 ) 13,003354 

 ( 𝐻1
1 ) 1,007825 ( 𝑈92

235 ) 235,04418 

 ( 𝐻1
2 ) 2,014102 ( 𝑈92

238 ) 238,05113 

 ( 𝐻1
3 ) 3,016062 ( 𝑁𝑝93

239 ) 239,05320 

 ( 𝐻𝑒2
4 ) 4,002603 ( 𝑃𝑢94

239 ) 239,05242 

 ( 𝐻𝑒2
3 ) 3,016042   
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α ( 𝐻𝑒2
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14 𝑂8
17  

( 𝑝1
1 )   

𝑁7
14 + 𝐻𝑒 → 𝑂8

17 + 𝑝1
1

2
4 . 

𝐴𝑙13
27   α

( 𝐻𝑒2
4 ).

Y

𝐴𝑙13
27 + 𝑛 → 𝑌𝑍

𝐴 + 𝐻𝑒2
4

0
1 . 
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•

•
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𝑯𝒈 + 𝒆−𝟏
𝟎 = 𝑨𝒖𝟕𝟗

𝟏𝟗𝟕
𝟖𝟎

𝟏𝟗𝟕 + ⋯ 

( 𝑒−1
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7 + 𝑝 → 𝐻𝑒2

4 + 𝐻𝑒2
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1
1 . 
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1.   𝑭𝒆𝟐𝟔

𝟓𝟔 ,

       1) 𝐵𝑒 + 𝐻𝑒2
4

4
9 → 𝐶 + ⋯ ;6

12   

2) … + 𝐻1
1 → 𝑁𝑎 + 𝐻𝑒2

4 ; 11
22  

3) 𝑀𝑛25
55 + 𝐻1

1 → ⋯ + 𝑛0
1 ;            

4) 𝑈92
235 + 𝑛0

1 → ⋯ + 3 ∙ 𝑛0
1 + 𝐶𝑠55

143 . 

1) 𝑂 + 𝐻1
1

8
18 → ⋯ + 𝑛; 0

1  

2) … + 𝐻𝑒2
4 → 𝑆𝑖 + 𝐻1

1 ; 14
30  

3) 𝐹𝑒26
56 + 𝐻1

2 → ⋯ + 𝐻𝑒2
4 ;            

4) 𝑈92
235 + 𝑛0

1 → 𝑆𝑟38
95 + ⋯ + 𝑋𝑒54

139 . 
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𝑁 + ⋯ → 𝐶 +6
14 𝐻;1

1
7

14           𝐻𝑔 + 𝐻𝑒2
4 → ⋯ + 𝐻𝑒 + 2 𝑛 + 𝑒−1

0
0
1 .2
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𝑼 + 𝒏𝟎
𝟏 → 𝑼 → 𝑲𝒓 +𝟑𝟔

𝟗𝟏 … + 𝟐𝟗𝟐
𝟐𝟑𝟔 𝒏𝟎

𝟏
𝟗𝟐

𝟐𝟑𝟓   ;   𝑼 + 𝒏𝟎
𝟏 → 𝑼 → 𝑺𝒃 +𝟓𝟏

𝟏𝟑𝟑 𝑵𝒃𝟒𝟏
𝟗𝟗 + ⋯𝟗𝟐

𝟐𝟑𝟔 𝒏𝟎
𝟏

𝟗𝟐
𝟐𝟑𝟓   ; 

𝑼 + 𝒏𝟎
𝟏 → 𝑼 → ⋯ + 𝑴𝒐𝟒𝟐

𝟏𝟎𝟐 + 𝟑𝟗𝟐
𝟐𝟑𝟔 𝒏𝟎

𝟏
𝟗𝟐

𝟐𝟑𝟓  ;   𝑼 + 𝒏𝟎
𝟏 → 𝑼 → 𝑩𝒓 +𝟑𝟓

𝟗𝟎 … + 𝟑𝟗𝟐
𝟐𝟑𝟔 𝒏𝟎

𝟏
𝟗𝟐

𝟐𝟑𝟓  . 

 2  

   

R37
90 b + Cs55

143 + 3 𝑛0
1     

Zr40
97 + Te52

137 + 2 𝑛0
1   

Sr38
95 + Xe54

139 + 2 𝑛0
1   

K36
91 r + Ba56

142 + 3 𝑛0
1   

𝐧𝟎
𝟏 + 𝐔𝟗𝟐

𝟐𝟑𝟓  
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𝑘 =
𝑁ეს თაობა

𝑁წინა თაობა
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𝑘 ≥ 1 k
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𝑈92
235

𝑃𝑢94
239  

 
 

 

 

𝜀 =  8,5 − 7,6 = 0,9  

  𝜀 = 7,6

𝜀 = 8,5  

𝑈92
236 ε · ≈ 

N = 
6,02∙1026

235
= 2,6 ∙ 1024  

ε · · · ·

 2  
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γ

 

𝑈92
235 +? → 𝐾𝑟36

94 + 𝐵𝑎 + 3 𝑛0
1 + 𝛾56

139 . 

1–  𝑇90
227 + 𝑛0

1 → İ𝑛49
129 + 𝑁𝑏41

99 .       

2 –  𝑃𝑢94
239 + 𝑛0

1 → 𝐾𝑟36
94 + 𝐶𝑒58

141 + 4 𝑛0
1  

3 – 𝐶𝑚96
248 + 𝑛0

1 → 𝑅45
112 + 𝑆𝑏51

130 + 6 𝑛0
1  
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1. www.azerbaijan.az/_.../oilStrategy_02_a.html 

2. www.azerbaijan.az/portal/.../oilStrategy_a.html 

3. azens.az/menu.../42-azaerbaydzan-neftinin-tarixi 

4. www.azerbaijans.com/content_772_az.html 

5. https://ru.wikipedia.org/wiki/Энергия_волн_океана 

6. http://www.qlobalenerji.az/page.php?sh 

7. www.ecosoil.bsu.edu.az/.../alternativ_enerji_mn... 

8. anl.az/down/meqale/xalqqazeti/.../89346.htm 

9. https://az.wikipedia.org/wiki/Nüvə_energetikası 
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A Z

𝑇90
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1 → İ𝑛49
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