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ΦϳέΎΗϟ΍:  ......../........./.................               :   
     : 

 :   )1 -1الدرس (    

               . ϪϳϠϋ ΞϠΛ ϊοϭ ϭ΃ ΩέΎΑ ˯Ύϣ ΕΣΗ ϕέΣϟ΍ ϊοϭϣ ϊοϭΑ ΢λϧϳ ϑϳϔρ ϲΟέΎΧ ϕέΣΑ ΔΑΎλϹ΍ Ωϧϋ
 ..............................................................................................................................................  

 

 

 ϥϣ ΩΩΣΗ ϡγΟϟ΍ Γέ΍έΣ ΔΟέΩ ** .............................................................. 

       ˰˰ϟ ˱ΎγΎϳϘϣ έΑΗόΗ ϻϭ.......................................................................... 

 **ργϭΗϣ ϊϣ Γέ΍έΣϟ΍ ΔΟέΩ ΏγΎϧΗΗ ΔϳϟΎΛϣϟ΍ Ε΍ίΎϐϟ΍ ϲϓ  ............................................................    ΕϧΎϛ ˯΍ϭγ 

    ΃ ϡϳϘΗγϣ ρΧ ϲϓ ΔϛέΣϟ΍ϭ  ϲϧΣϧϣ  

                      : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 ) ˯Ύϧ·A) ˯Ύϧ·ϭ έΗϟ ϲϠϋ ϱϭΗΣϳ (B  : ΓΩΣ΍ϭ Γέ΍έΣ ΔΟέΩ ΎϣϬϟϭ ˯Ύϣϟ΍ ϥϣ ϥϳέΗϟ ϲϠϋ ϱϭΗΣϳ (

 ˮ ΎϣϬϧϣ ϝϛϟ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ Δϳϣϛ ϥϳΑ ϥέΎϗ ( ΃

............................................................................................................      

ˮ ΎϣϬϧϣ ϝϛϟ ΩΣ΍ϭϟ΍ ΉίΟϟ΍ ΔϛέΣ ΔϗΎρ  ργϭΗϣ ϥϳΑ ϥέΎϗ (Ώ    

.............................................................................................................      

 ˮ ΞΗϧΗγΗ ΍ΫΎϣ (Ν

...........................................................................................................................................................  

  

                       . Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϣ έΩϘϟ΍ αϔϧ ϥΎΑγΗϛϳ ϥϳ˯ΎϧϹ΍ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ

    ˮ έΛϛ΃ ϪΗέ΍έΣ ΔΟέΩ ϊϔΗέΗ ΎϣϬϳ΃ ( ΃ 

      ............................................................................................ 

 ˮ ϙΗΑΎΟ· έγϔΗ ϡΑ (Ώ 
 ............................................................................................      

 ............................................................................................      

 

 

 

 

: ϝϠϋ 

ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ϭ Γέ΍έΣϟ΍ ΔΟέΩ ϥϳΑ Δϗϼόϟ΍ 
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ϡΩΧΗγϧ Γέ΍έΣϟ΍ ΔΟέΩ αΎϳϘϟ **.......................       ϥϣ ϝ΋Ύγ ρϳΧ ϥϣ ϥϭϛΗϳϭ   .................    ϭ΃................... 

Δϳέ΍έΣϟ΍ ΕΎΟϳέΩΗϟ΍  αϭϳγϠγ ΞϳέΩΗ( ϖϠρϣ )  ϥϔϠϛ ΞϳέΩΗ  ΕϳΎϬϧέϬϓ ΞϳέΩΗ
ίϣέϟ΍    

 ϡΎγϗϷ΍ ΩΩϋ   

 (  ˯Ύϣϟ΍ Ωϣ˰ΟΗ )  ΞϳέΩΗϟ΍ Δϳ΍ΩΑ   

 ( ˯Ύϣϟ΍ ϥΎϳϠϏ )  ΞϳέΩΗϟ΍ ΔϳΎϬϧ   

 ϖϠρϣϟ΍ έϔλϟ΍ ΔΟέΩ   

 ϝϳϭΣΗϟ΍ ϲϓ ΔϣΩΧΗγϣϟ΍ Δϗϼόϟ΍ 273+= CK TT 32
5

9
+= cF TT 

  ΕΎΟϳέΩΗϟ΍ ϥϳΑ Δϗϼόϟ΍CK
F TT

T
=−=

−
273

8.1

32

                 

                            ادة نظريĞزيئات اě ركيةĜرارة التي تنعدم عندها الطاقة اĜدرجة ا 
ً
  ا

                . ϖϠρϣϟ΍ έϔλϟ΍ Γέ΍έΣ ΔΟέΩ Ωϧϋ έϔλ ϱϭΎγΗ ϡΎγΟϸϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍
............................................................................................................................................

 ϱϭΎγϳ ϖϠρϣϟ΍ έϔλϟ΍ ΔΟέΩ **.............   ϱϭΎγϳϭ αϭϳγϠγ ΞϳέΩΗ ϲϠϋ.............    ΕϳΎϬϧέϬϓ  ΞϳέΩΗ ϲϠϋ

 ϱϭΎγϳ αϭϳγϠγ έϔλϟ΍ ΔΟέΩ **.............   ϱϭΎγϳϭ ϥϔϠϛ ΞϳέΩΗ ϲϠϋ  .............       ΕϳΎϬϧέϬϓ  ΞϳέΩΗ ϲϠϋ

 αϭϳγϠγ ΞϳέΩΗ ϲϠϋ έϳϐΗϟ΍ **.............      ϥϔϠϛ ΞϳέΩΗ ϲϠϋ έϳϐΗϟ΍

  ϱϭΎγΗ Γέ΍έΣ ΔΟέΩ Ωϧϋ ΕϳΎϬϧέϬϓ ΞϳέΩΗ ϊϣ αϭϳγϠγ ΞϳέΩΗ ϱϭΎγΗΗ **..........   ϥϔϠϛϟΎΑ ϱϭΎγΗ ϲΗϟ΍ϭ........ 

 ) ϱϭΎγϳ αϭϳγϠγ ΞϳέΩΗ ϲϠϋ έϳϐΗϟ΍ ϥΎϛ ΍Ϋ· ** 25 oC ϥϭϛϳϓ ( ϱϭΎγϳ ϥϔϠϛ ΞϳέΩΗ ϲϠϋ έϳϐΗϟ΍.............   

 ϝΎΛϣ1:   ) ϪΗέ΍έΣ ΔΟέΩ ϥΎγϧϹ΍ ϡγΟ37 OC : ΏγΣ΃ . ( 

  : ϥϔϠϛ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ ( ΃....................................................................................................... 

    : ΕϳΎϬϧέϬϓ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ (Ώ.............................................................................................. 

 ϝΎΛϣ2:  )  ϪΗέ΍έΣ ΔΟέΩ ϡγΟ 200 OF : ΏγΣ΃ . ( 

  : αϭϳγϠγ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ ( ΃................................................................................................ 

  : ϥϔϠϛ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ (Ώ....................................................................................................... 

 ϝΎΛϣ3:   )  ϪΗέ΍έΣ ΔΟέΩ ϡγΟ320 K: ΏγΣ΃ . (  

  : αϭϳγϠγ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ ( ΃.............................................................................................. 

   : ΕϳΎϬϧέϬϓ ΞϳέΩΗ ϲϠϋ ϪΗέ΍έΣ ΔΟέΩ (Ώ.............................................................................................. 

Γέ΍έΣϟ΍ ΔΟέΩ αΎϳϗ 

  

: ϝϠϋ 
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 ΦϳέΎΗϟ΍:  ......../........./.................            

ϪΟϭ ΔϧέΎϘϣϟ΍  ) Γέ΍έΣϟ΍ ΔΟέΩT (  ) Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϭ΃  Γέ΍έΣϟ΍Q ( 

ϑϳέόΗϟ΍ 
  اěسم كمية فيزيائية ēدد مدى سخونة

عند مقارنته đقياس معياري  أو برودته
سريان الطاقة من جسم له درجة حرارة 

 مرتفعة إلى جسم له درجة حرارة أقل

 ΓΩΎϣϟ΍ ΔϠΗϛΑ ΎϬΗϗϼϋ
 ........................................................
 ........................................................
 .......................................................

 ........................................................
 ........................................................
 .......................................................

 ΔϳϛέΣϟ΍ ΔϗΎρϟΎΑ ΎϬρΎΑΗέ΍ ....................................................... ......................................................

 αΎϳϘϟ΍ Ε΍ΩΣϭ ....................................................... ......................................................
          

                           . ΩέΎΑ έΧϷ΍ϭ ϥΧΎγ ΎϣϫΩΣ΃ ΓέΗϔϟ ϥϳϣγΟ αϣϼΗ Ωϧϋ 

.......................................................................................................................................................... 
ϊ΋Ύη ΄ρΧ ϙΎϧϫ ** ϲϠϋ ϱϭΗΣΗ ΎϬϧ΃ ϭϫ ΢ϳΣλϟΎϓ  ρϘϓ Γέ΍έΣ ϲϠϋ ϱϭΗΣΗ ϡΎγΟϷ΍ ϥ΃  ......................................  

 Ωϧϋ ϥϳϣγΟ ϥϳΑ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϝΎϘΗϧ΍ ϡΩόϧϳ **..........................................................  

 ** ϡγΟ ϥϣ Ύϳ΋ΎϘϠΗ Γέ΍έΣϟ΍ ϱέγΗ ϻ....... ϰϟ·  ϡγΟ........ ϝΗϟ΍ Δϣϗ Ωϭόλ Ϫϧϛϣϳ ϻ ˯Ύϣϟ΍ ϝΛϣ 
   

   

  ϲϠϋ ϥϳϣγΟ ϥϳΑ Γέ΍έΣϟ΍ ϥΎϳέγ ΩϣΗόϳ **...................  ϲϠϋ αϳϟϭ  ...........................  

                 ) ϪΗέ΍έΣ ΔΟέΩ ϱΩϳΩΣ έΎϣγϣ ϙϳΩϟ200 OC) ϪΗέ΍έΣ ΔΟέΩ ˯Ύϣ ϱϭΣϳ ΔΣΎΑγ νϭΣϭ (30 OC. ( 

 ˮ  ΍ΫΎϣϟϭ έΑϛ΃ Δϳέ΍έΣ ΔϗΎρ Ϫϟ ΎϣϬϳ΃ ( ΃ 
  .....................................................................................................................................................      
 .....................................................................................................................................................      

  ˮ  ΔΣΎΑγϟ΍ ϡΎϣΣ ϲϓ έΎϣγϣϟ΍ ˯ΎϘϟ· ϡΗ ΍Ϋ· Γέ΍έΣϟ΍ ϥΎϳέγϟ ΙΩΣϳ ΍ΫΎϣ (Ώ

 .......................................................................................................................................................... 

 ˮ ΞΗϧΗγΗ ΍ΫΎϣ (Ν 
        ....................................................................................................................................................        

 سرعة كل جزيء فيها الأجسام اĞتلامسة ğا نفس يكون  حالة                                 

  ğا نفس درجة اĜرارة الأجسام اĞتلامسةفيها يكون                              أو     حالة 
 

                              )  ϪΗέ΍έΣ ΔΟέΩ ˯Ύϣϟ΍ ϥϣ έΗϟ ϱϭΗΣϳ ˯Ύϋϭ ϲϓ ϲϠϐϣ ˯Ύϣ Ώϭϛ  ύ΍έϓ΃ Ωϧϋ212 oF. (  

........................................................................................................................................................... 

  

: ΙΩΣϳ ΍ΫΎϣ 

ϱέ΍έΣϟ΍ αϣϼΗϟ΍ 

ρΎηϧ 

  

: ΙΩΣϳ ΍ΫΎϣ 
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1. Ϫγϔϧ Γέ΍έΣ ΔΟέΩ αϳϘϳ έΗϣϭϣέΗϟ΍ - 

........................................................................................................................................................... 

2 . ΎϬΗέ΍έΣ ΔΟέΩ αΎϳϗ Ω΍έϣϟ΍ ΓΩΎϣϟ΍ ϡΟΣ ϥϣ έϳΛϛΑ έϐλ΃ έΗϣϭϣέΗϟ΍ ϡΟΣ ϥϭϛϳ -
........................................................................................................................................................... 

3 . ΔϘϳϗΩ ϥϭϛΗ ϪΗ˯΍έϗ ϥΈϓ έΣΑϟ΍ ϩΎϳϣ ϭ΃ ϱϭΟϟ΍ ˯΍ϭϬϟ΍ Γέ΍έΣ ΔΟέΩ ϪΑ αΎϘΗ ϱΫϟ΍ έΗϣϭϣέΗϟ΍ ϡΟΣ ϥΎϛ Ύϳ΃ -
........................................................................................................................................................... 

4 . ΔϘϳϗΩ έϳϏ ϥϭϛΗ ϪΗ˯΍έϗ ϥΈϓ Ύϣ ϝ΋Ύγ ϥϣ Γέρϗ αΎϳϗ ϲϓ έΗϣϭϣέΗ ϡ΍ΩΧΗγ΍ Ωϧϋ -
........................................................................................................................................................... 

5 . ϪΗ˯΍έϗ ΕΑΛΗ ϰΗΣ έΎυΗϧϻ΍ ΏΟϳ ϪϧΈϓ Δϧϳόϣ ΓΩΎϣ Γέ΍έΣ ΔΟέΩ αΎϳϘϟ έΗϣϭϣέΗϟ΍ ϡΩΧΗγϧ ΎϣΩϧϋ -
 .......................................................................................................................................................... 

                    ˯Ύϣ ϱϭΣϳ ΙϟΎΛϟ΍ ˯ΎϧϹ΍ϭ ΩέΎΑ ˯Ύϣ ϱϭΣϳ ϲϧΎΛϟ΍ ˯ΎϧϹ΍ϭ Ίϓ΍Ω ˯Ύϣ ϱϭΣϳ ϝϭϷ΍ ˯ΎϧϹ΍ ΙϳΣ ϲϧ΍ϭ΃ ΙϼΛ

 : ΏΟ΃ ϡΛ έϭΑϧλϟ΍ ˯Ύϣ ϲϓ ϙϳΩϳ ϡΛ ΩέΎΑϟ΍ ˯Ύϣϟ΍ ϲϓ ϱέγϳϟ΍ ϙΩϳϭ  Ίϓ΍Ωϟ΍ ˯Ύϣϟ΍ ϲϓ ϲϧϣϳϟ΍ ϙΩϳ ϊο έϭΑϧλ           

 ˮ έϳγϔΗϟ΍ ϊϣ ˮ ϲϧϣϳϟ΍ Ωϳϟ΍ ϲϓ ϙγΎγΣ· Ύϣ ( ΃ 
     ...................................................................................................................................................... 

 ˮ έϳγϔΗϟ΍ ϊϣ ˮ ϱέγϳϟ΍ Ωϳϟ΍ ϲϓ ϙγΎγΣ· Ύϣ (Ώ 
 .....................................................................................................................................................      

   ˮ ΞΗϧΗγΗ ΍ΫΎϣ (Ν 
       .................................................................................................................................................... 

    ركية الدورانيةĜموعة من الطاقات تشمل الطاقة اĠ ركية  والطاقة للجزئياتĜا 
للجزيئات  وطاقة الوضع للذرات                                       الداخلية 

            

1 . ϱέΧ΃ ΔϟΎΣ ϲϟ· ϝϭΣΗΗ ϡϟϭ Γέ΍έΣϟ΍ ϥϣ Δϳϣϛ Δϧϳόϣ ΓΩΎϣ ιΗϣΗ ΎϣΩϧϋ -
  ...................................................................................................................................................... 

2 . ϱέΧ΃ ΔϟΎΣ ϲϟ· ΕϟϭΣΗϭ Γέ΍έΣϟ΍ ϥϣ Δϳϣϛ Δϧϳόϣ ΓΩΎϣ ιΗϣΗ ΎϣΩϧϋ -
 ........................................................................................................................................................  

 

 

 

 

 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

  

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

ρΎηϧ 

 

Ε΍έΫϟ΍ϭ ΕΎ΋ϳίΟϟ΍ ΔϗΎρ 

ΔϳϛέΣ ΔϗΎρ 
ϕΎρ ργϭΗϣΓΩΣ΍ϭϟ΍ ˯ϱίΟϟ΍ ΔϛέΣ  

ϡγΟϟ΍ ΕΎ΋ϳίΟ ϝϛ ΔϛέΣ ϪϗΎρ ωϭϣΟϣ 

 ϊοϭ ΔϗΎρ 
ΔϳϠΧ΍Ω ΔϗΎρ 

Γέ΍έΣϟ΍ 

Δϳί΍ίΗϫ΍ ΔϗΎρ 

Γέ΍έΣϟ΍ ΔΟέΩ 
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ΦϳέΎΗϟ΍:  ......../........./.................         ) αέΩϟ΍1 -2(   : 
ϪΟϭ ΔϧέΎϘϣϟ΍ ϱέ΍έΣϟ΍ έόγϟ΍  έόγ ϭϠϳϛϟ΍

ϑϳέόΗϟ΍ 
كمية اĜرارة اللازمة لرفع درجة حرارة 

 جرام واحد من اĞاء
 درجة واحدة سلسيوس

 كمية اĜرارة اللازمة لرفع درجة حرارة
 كيلو جرام واحد من اĞاء
 درجة واحدة سلسيوس

 ίϣέϟ΍  

 ϝϭΟϟΎΑ ΎϣϬϧϣ ϝϛ Δϗϼϋ  

 ΎϣϬϧϳΑ Δϗϼόϟ΍ 
 
 

**  ΝΎΗΣϧ αϭϳγϠγ ΓΩΣ΍ϭ ΔΟέΩ  ˯Ύϣϟ΍ ϥϣ ΩΣ΍ϭ  ϡ΍έΟ Γέ΍έΣ ΔΟέΩ ϊϓέϟ ……..………       . ϝϭΟ

**    ϲϫ Γέ΍έΣϟ΍ αΎϳϘϟ ΔϳϟϭΩϟ΍ ΓΩΣϭϟ΍…………………………      

**  ϲϫ ΔϳΫϏϸϟ ϱέ΍έΣϟ΍ ΊϓΎϛϣϟ΍ έϳΩϘΗ ϲϓ ϡΩΧΗγΗ ϲΗϟ΍ ΓΩΣϭϟ΍ ………………………………………….….                        

**  ΩϳΩΣΗ ϡΗϳ  …………………………….    . ΔΟΗΎϧϟ΍ Γέ΍έΣϟ΍ Δϳϣϛ αΎϳϗϭ Ωϭϗϭϟ΍ϭ ΔϳΫϏϷ΍ ϥϣ ΓΩΩΣϣ ΕΎϳϣϛ ϕέΣΑ

**  ) Δϳέ΍έΣ ΔϗΎρ ΏγΗϛϳ Ύϣ ϡγΟ 5000 J ϱϭΎγΗ έόγϟΎΑ ϥϭϛΗϓ (  ……………  ϱϭΎγΗ έόγ ϭϠϳϛϟΎΑϭ ................. 

ϪΟϭ ΔϧέΎϘϣϟ΍ Δϳϋϭϧϟ΍  Δϳέ΍έΣϟ΍  Δόγϟ΍  Δϳέ΍έΣϟ΍  Δόγϟ΍

ϑϳέόΗϟ΍ 
كمية اĜرارة اللازمة لرفع درجة حرارة 

 اĞادةكيلو جرام واحد من 
 درجة واحدة سلسيوس

 كمية اĜرارة اللازمة لرفع درجة حرارة 
 m مادة كتلتها

 درجة واحدة سلسيوس

 ϥϭϧΎϘϟ΍
Tm

Q

∆
=

.
c 

T

Q
C

∆
= 

 ΎϣϬϧϳΑ Δϗϼόϟ΍mcC ×= 

 αΎϳϘϟ΍ ΓΩΣϭ    

 ϝϣ΍ϭόϟ΍
1- ………………………….. 
2- ………………………….. 

1- ………………………….. 
2- ………………………….. 

  

                                           
  

1 -= ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍  4200  J/Kg.K 
 ..........................................................................................................................................................

2 - Δϳέ΍έΣϟ΍ Δόγϟ΍ ϡγΟϟ = 200  J/K 
 ..........................................................................................................................................................

 أكثر داخله ويسمح بتبادل اĜرارة بč مادتč أو اĮيط الوسط جهاز يعزل الداخل عن                                    
  )معزول نظام                                  ( 

  ϲϫ ϱέ΍έΣϟ΍ έόγϣϟ΍ Δϔϳυϭ **....................................................................................... 

 ϱϭΎγΗ ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ **.............................. ΔγΑΎϳϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍   

  

: ϥϣ ϝϛΑ ΩϭλϘϣϟ΍ Ύϣ 
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1 . ΎϬϳϓ ΩϭΟϭϣϟ΍ ϡΎόρϟ΍ αϣϟ ϊϳρΗγΗ ϻ ϥϛϟϭ ϙόΑλΈΑ ϡΎόρϟ΍ Δϳϧϳλ ϥϋ ϡϭϳϧϳϣϭϟϷ΍ ˯ΎρϏ Δϟ΍ί· ϊϳρΗγΗ -
.......................................................................................................................................................
2 - ϥϳΣ ϲϓ ΓΩϳΩηϟ΍ ϪΗϧϭΧγϟ ΍έϭϓ ϪϠϛ΃ ϥϛϣϳ ϻ ϭϬρϣϟ΍ ϝλΑϟ΍ϥ΃ ΎρΎρΑϟ΍ ΓϭϬρϣϟ΍  ϥϛϣϳΎϫϭϬρ έϭϓ ΎϬϠϛ΃ . 

 ........................................................................................................................................................    
3 . ϱέ΍έΣ ϲΗ΍Ϋ έϭλϗ ϲϫ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ϥ΃ έΎΑΗϋ΍ ϥϛϣϳ -

......................................................................................................................................................       
4 ϰϟ· ΩϳΩΣϟ΍ ϡ΍έΟ ΝΎΗΣϳ ΎϣϧϳΑ αϭϳγϠγ ΔΟέΩ ϪΗέ΍έΣ ΔΟέΩ ϊϓέϟ ΩΣ΍ϭ έόγ ϰϟ· ˯Ύϣϟ΍ ϡ΍έΟ ΝΎΗΣϳ -

8

1
    Δϳϣϛϟ΍ ϩΫϫ

  Γέ΍έΣϟ΍ ΔΟέΩ αϔϧ ϊϔΗέΗϟ ΩϳΩΣϟ΍ ϥϣ ΔϳϭΎγϣ ΔϠΗϛ ΎϬλΗϣΗ ϲΗϟ΍ ϥϣ έΑϛ΃ ΔϗΎρϟ΍ ϥϣ Δϳϣϛ ˯Ύϣϟ΍ ϥϣ ΔϠΗϛ ιΗϣΗ ϭ΃   
 ............................................................................................................................................................

5 .  ϥϳΧγΗϟ΍ϭ ΩϳέΑΗϠϟ ΎϳϟΎΛϣ ϼ΋Ύγ ˯Ύϣϟ΍ έΑΗόϳ -
 . αέΎϘϟ΍ ˯ΎΗηϟ΍ ϡΎϳ΃ ϲϓ ϡϬϣ΍Ωϗ΃ Δ΋ϓΩΗϟ ΓέΎΣϟ΍ ˯Ύϣϟ΍ ΕΎΟΎΟί Ω΍ΩΟϷ΍ ϡΩΧΗγϳ ϭ΃

 . ΔϠϳϭρ ΓέΗϓ ΎϬϳϠϋ υΎϔΣϟ΍ϭ Γέ΍έΣϟ΍ ϥ΍ίΗΧ΍ ϲϠϋ έΩΎϗ ϥϭϛϳ ˯Ύϣϟ΍ ϭ΃
 ..........................................................................................................................................................

6    ϰϠϋ έΎϬϧϟ΍ϭ ϝϳϠϟ΍ ϥϳΑ Γέ΍έΣϟ΍ ΕΎΟέΩ ϲϓ έϳΑϛ ϕέϓ ϥϣ ΓέϳΑϛϟ΍ Δϳ΋Ύϣϟ΍ ΕΎΣΎγϣϟ΍ ϥϣ ΔΑϳέϘϟ΍ ϥΩϣϟ΍ ϰϧΎόΗ ϻ -
 . έΑϟ΍ ϡϳγϧϭ έΣΑϟ΍ ϡϳγϧ ΙϭΩΣ ϭ΃ ϯέΎΣλϟΎϛ ΕΎΣΎγϣϟ΍ ϩΫϫ ϥϋ ΓΩϳόΑϟ΍ ϥΩϣϟ΍ αϛϋ   

 ............................................................................................................................................................
 ............................................................................................................................................................

...........................................................................................................................................................  

  
  

ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **  : ΓΩϭϘϔϣϟ΍ ϭ΃ ΔΑγΗϛϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ΎϬϳϠϋ 

1-          ............................ 2-       ...................... 3-  ............................. 
 ΔϟϻΩΑ ΓΩϭϘϔϣϟ΍ϭ ΔΑγΗϛϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ΏΎγΣϟ **Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ : Δϗϼόϟ΍ ϡΩΧΗγϧ ......................... 

 ΔϟϻΩΑ ΓΩϭϘϔϣϟ΍ϭ ΔΑγΗϛϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ΏΎγΣϟ ** Δϳέ΍έΣϟ΍ Δόγϟ΍ : Δϗϼόϟ΍ ϡΩΧΗγϧ ......................... 

 

 

 

 

 

 

 

 

 

ΓΩϭϘϔϣϟ΍ϭ ΔΑγΗϛϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ΏΎγΣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

Q 

m C ∆T 

C 

m 

C 

∆T 

c 

m 

c 

∆T 

  Δϳέ΍έΣϟ΍ Δόγϟ΍ ϥϳΑ Δϗϼόϟ΍
  ΕΎΟέΩ ϕέϓϭ Δϳϋϭϧϟ΍

 ΓΩΎϣϟ΍ αϔϧϟ  Γέ΍έΣϟ΍    

 Δϳέ΍έΣϟ΍ Δόγϟ΍ ϥϳΑ Δϗϼόϟ΍
 ΓΩΎϣϟ΍ ΔϠΗϛ ϭ Δϳϋϭϧϟ΍

 

  Δϳέ΍έΣϟ΍ Δόγϟ΍ ϥϳΑ Δϗϼόϟ΍
 Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ

 
 

  Δϳέ΍έΣϟ΍ Δόγϟ΍ ϥϳΑ Δϗϼόϟ΍
 ΓΩΎϣϟ΍ ΔϠΗϛϭ

 

Q 

c 

Q 

m 

Q 

 

c 

Q 

∆T 

 Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϳΑ Δϗϼόϟ΍
 Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ϭ

 ΓΩΎϣϟ΍ αϔϧϟ

 Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϳΑ Δϗϼόϟ΍
 Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ϭ

 ΔϔϠΗΧϣ Ω΍ϭϣ ΓΩόϟ

 Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϳΑ Δϗϼόϟ΍
 Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ

 

 Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϳΑ Δϗϼόϟ΍
 ΓΩΎϣϟ΍ ΔϠΗϛϭ
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ΦϳέΎΗϟ΍:  ......../........./.................                
 

    اĝليط تساوي صفرĠموع اĜرارة اĞتبادلة بč مكونات ............................                     

**  Δϳ΋΍ΩΗΑϻ΍ Γέ΍έΣϟ΍ ΔΟέΩ ϥϭϛΗ ΎϣΩϧϋ ϥϣ ϝϗ΃ ) Δϳ΋ΎϬϧϟ΍T1 ޓ  T2 ( ΓΩΎϣϟ΍ ϥ΄ϓ..............   Γέ΍έΣ.  ) 0 ޓ  Q  (  

**  Δϳ΋΍ΩΗΑϻ΍ Γέ΍έΣϟ΍ ΔΟέΩ ϥϭϛΗ ΎϣΩϧϋ ϥϣ έΑϛ΃ ) Δϳ΋ΎϬϧϟ΍T2 ޓ  T1 ( ΓΩΎϣϟ΍ ϥ΄ϓ.............    ) . Γέ΍έΣ0 ޒ  Q(  

Δϗϼόϟ΍ ϡΩΧΗγϧ ϥϣίϟ΍ϭ ΓέΩϘϟ΍ ΔϟϻΩΑ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ΏΎγΣϟ ** ..........................   

 ϝΎΛϣ1:   ) ϥϳΧγΗ Ωϧϋ500 g ) ϥϣ ΎϬΗέ΍έΣ ΔΟέΩ ϊϔΗέΗ ˯Ύϣϟ΍ ϥϣ ( 20 OC ) ϲϟ· ( 120 OC(   

 )  ϱϭΎγΗ ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ΙϳΣ            4200 J/Kg.K (            :  ΏγΣ΃ .

 . Δϳέ΍έΣϟ΍ Δόγϟ΍ ( ΃  

............................................................................................................................................................ 

  . ˯Ύϣϟ΍ ϥϣ Δϳϣϛϟ΍ ϩΫϫ ΎϬΑγΗϛΗ ϲΗϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ (Ώ
 ............................................................................................................................................................

 ) ΓέΩϗ ϥϣί ϥϳΧγΗϟ΍ ϕέϐΗγ΃ ΍Ϋ· ϥϳΧγΗϟ΍ ίΎϬΟ ΓέΩϗ (Ν3.5 min  . ( 

 ............................................................................................................................................................

 ϝΎΛϣ2:   )  ΏγΗϛ΃1 ) ϲϟ· ϪΗέ΍έΣ ΕόϔΗέΎϓ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϣ Δϳϣϛ ˯Ύϣϟ΍ ϥϣ έΗϟ ( 10 OC  ωΎϔΗέϻ΍ ϥϭϛϳ ϡϛ ( 

 ) Γέ΍έΣ ΔΟέΩ ϲϓ            2 . Γέ΍έΣϟ΍ ϥϣ ΎϬγϔϧ Δϳϣϛϟ΍ ΏγΗϛϳ ΎϣΩϧϋ ˯Ύϣϟ΍ ϥϣ έΗϟ ( 

 ............................................................................................................................................................

 ϝΎΛϣ3:  ) ΎϬΗϠΗϛ αΎΣϧϟ΍ ϥϣ Δόρϗ ϥΧγΗ  25 g ) ϪΗϠΗϛ αΎΣϧϟ΍ ϥϣ ϱέ΍έΣ έόγϣ ϲϓ ϊοϭΗ ϡΛ ( 0.5 Kg ) ϲϠϋ ϱϭΗΣϳ ( 75 g  ( 

 ) ϥϣ ˯Ύϣϟ΍ Γέ΍έΣ ϊϔΗέΗ ˯Ύϣϟ΍ ϥϣ20 OC )  ϲϟ· ( 25 OC . έόγϣϟ΍ ΎϬϟΎΧΩ· ϝΑϗ αΎΣϧϟ΍ ΔόρϘϟ Δϳ΋΍ΩΗΑϻ΍ Γέ΍έΣϟ΍ ΔΟέΩ ΏγΣ΃ ( 

 ΙϳΣ  )  ϲϫ ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ 4180 J/Kg.Kϭ  (   )  ϲϫ αΎΣϧϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ 390 J/Kg.K . ( 

  )  ˯Ύϣϟ΍Q1(   )  έόγϣϟ΍Q2(   )  αΎΣϧϟ΍ ΔόρϗQ3(  

                            ΔϠΘϜϟ΍      )    m  ( kg    

ΔϴϋϮϨϟ΍ Δϳέ΍ήΤϟ΍ Δόδϟ΍       C ( J / kg . K )    

 Γέ΍ήΤϟ΍ ΔΟέΩ ϲϓ ήϴϐΘϟ΍             )K (   T∆    

         Γέ΍ήΤϟ΍ ΔϴϤϛ  )  J( TcmQ ∆= ..    

                  ϱέ΍έΣϟ΍ ϥ΍ίΗϻ΍∑ = 0Q  

  ∑ = 0Q 

Q 

P t 
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 ϝΎΛϣ4:   ) ϊοϭ250 g  )  Γέ΍έΣ ΔΟέΩ Ωϧϋ ˯Ύϣϟ΍ ϥϣ ( 10 OC  ϥϣ Δόρϗ Ϫϳϟ· ϑϳο΃ ϡΛ ϱέ΍έΣ έόγϣ ϝΧ΍Ω  ( 

 ) ΎϬΗϠΗϛ αΎΣϧϟ΍ 50 g )  ΎϬΗέ΍έΣ ΔΟέΩϭ ( 80 OC ) ΎϬΗϠΗϛ ϥΩόϣ ϥϣ Δόρϗϭ ( 70 g ΎϬΗέ΍έΣ ΔΟέΩϭ ( 

 ) 100 OC  )  ϪΗέ΍έΣ ΔΟέΩ ϥϭϛΗϓ ϱέ΍έΣϟ΍ ϥ΍ίΗϻ΍ ϲϟ· ϪϠϛ ϡΎυϧϟ΍ ϝλϭϭ (  20 OC   Δϳέ΍έΣϟ΍ Δόγϟ΍ ϝΎϣϫΈΑ ( 

 ΕϧΎϛ ΍ΫΈϓ . ϱέ΍έΣϟ΍ έόγϣϠϟ Δϳϋϭϧϟ΍ )  ϲϫ ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ 4180 J/Kg.Kϭ (  Δϳέ΍έΣϟ΍ Δόγϟ΍

 )  ϲϫ αΎΣϧϠϟ Δϳϋϭϧϟ΍ 390 J/Kg.K. (  .  ϥΩόϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ΏγΣ΃ 

 ˯Ύϣϟ΍ ) Q1 ( αΎΣϧϟ΍ Δόρϗ  )Q2 (  ϥΩόϣϟ΍ Δόρϗ )Q3(  

                            ΔϠΘϜϟ΍      )    m  ( kg    

ΔϴϋϮϨϟ΍ Δϳέ΍ήΤϟ΍ Δόδϟ΍       C ( J / kg . K )    

 Γέ΍ήΤϟ΍ ΔΟέΩ ϲϓ ήϴϐΘϟ΍             )K (   T∆    

         Γέ΍ήΤϟ΍ ΔϴϤϛ  )  J( TcmQ ∆= ..    

                  ϱέ΍έΣϟ΍ ϥ΍ίΗϻ΍∑ = 0Q  

 

 ϝΎΛϣ5:  ϪΗϠΗϛ  ϡϭϳϧϣϭϟϷ΍ ϥϣ ϊρϗ ΕϧΧγ( 500 g ) ϰϟ· )  ( 80 CO ϰϠϋ ϯϭΗΣϳ ϱέ΍έΣ έόγϣ ϝΧ΍Ω ϊοϭ ϡΛ 

( 400 g )  ) ϪΗέ΍έΣ ΔΟέΩ ˯Ύϣϟ΍ ϥϣ ( 40 CO ϡΛ . ΎϬΗέ΍έΣ ΔΟέΩ ΝΎΟίϟ΍ ϥϣ Δόρϗ Δϳϣϛϟ΍ ϩΫϫ ϰϠϋ ϑϳοϧ 

( 20 CO ) ΎϬΗϠΗϛϭ  (300 g ) .) )(CAL  = 900 J/Kg.K (CW = 4200 J/Kg.K) Cg = 850 J/Kg.K( 

( ρϳϠΧϟ΍ Γέ΍έΣ ΔΟέΩ ) ˯ΎϣϠϟ Δϳ΋ΎϬϧϟ΍ Γέ΍έΣϟ΍ ΔΟέΩ  ΏγΣ΃ 

  )  ϡϭϳϧϣϭϟϷ΍Q1 ( ΝΎΟίϟ΍  )Q2 ( ˯Ύϣϟ΍  )Q3(  

                         ΔϠΘϜϟ΍      )    m  ( kg    

ΔϴϋϮϨϟ΍ Δϳέ΍ήΤϟ΍ Δόδϟ΍     C ( J / kg . K )    

 Γέ΍ήΤϟ΍ ΔΟέΩ ϲϓ ήϴϐΘϟ΍          )K (   T∆    

     Γέ΍ήΤϟ΍ ΔϴϤϛ   )  J( TcmQ ∆= ..    

          ϱέ΍έΣϟ΍ ϥ΍ίΗϻ΍    ∑ = 0Q  
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ΦϳέΎΗϟ΍:  ......../........./.................           ) αέΩϟ΍1 -3(   : 
تغČ أبعاد اĞادة بتغČ درجة اĜرارة                               

ϪΟϭ ΔϧέΎϘϣϟ΍   ΔΑϠλϟ΍ ϡΎγΟϷ΍ ϲϓ ϲϟϭρϟ΍ ΩΩϣΗϟ΍   ΔΑϠλϟ΍ ϡΎγΟϷ΍ ϲϓ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ 

 ϥϭϧΎϘϟ΍

 

 

 

TLL ∆=∆ 0α 

 

 

 

 

TVV ∆=∆ 0β 

ϝϣ΍ϭόϟ΍  

1- ............................. 
2- ............................. 
3- ............................. 

1- ............................. 
2- ............................. 
3- ............................. 

 
 
 
 
 

ϪΟϭ ΔϧέΎϘϣϟ΍ ( ϲρΧϟ΍ )  ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ  ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ 

ϑϳέόΗϟ΍ 
Čفي وحدة الأطوال عندما تتغ Čالتغ 

سيلسيوس واحدة  درجة  اĜرارةدرجة
Čفي وحدة الأحجام عندما تتغ Čالتغ 

سيلسيوس واحدة  درجة  اĜرارةدرجة

 ϥϭϧΎϘϟ΍
TL

L

∆⋅
∆

=
0

α
 TV

V

∆⋅
∆

=
0

β 

ϝϣ΍ϭόϟ΍    

 αΎϳϘϟ΍ ΓΩΣϭ   

 ΎϣϬϧϳΑ Δϗϼόϟ΍  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

∆L 

L 0 Į ∆T 

∆V 

V0 ȕ ∆T 

  

Į 

L 0 

ǻL 

∆T 

ǻL 

L 0 

Į 

∆T 

 ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
ϲϠλϷ΍ ϝϭρϟ΍ϭ 

 ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ 

 ϲϟϭρϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ
ϲϠλϷ΍ ϝϭρϟ΍ϭ 

 ϲϟϭρϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ
Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ 

ȕ 

V0 

ǻV 

∆T 

ǻV 

V0 

ȕ 

∆T 

 ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
ϲϠλϷ΍ ϡΟΣϟ΍ϭ 

 ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ 

 ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ
ϲϠλϷ ϡΟΣϟ΍ϭ 

 ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ
Γέ΍έΣϟ΍ ΕΎΟέΩ ϕέϓϭ 
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**  Δϗϼόϟ΍ ϡΩΧΗγϧ  εΎϣϛϧϻ΍ ϭ΃ ΩΩϣΗϟ΍ ΩόΑ ϝϭρϟ΍ ΏΎγΣϟ : ).Į.L( 001 TLLLL O ∆+=∆+= 

** : Δϗϼόϟ΍ ϡΩΧΗγϧ  εΎϣϛϧϻ΍ ϭ΃ ΩΩϣΗϟ΍ ΩόΑ ϡΟΣϟ΍ ΏΎγΣϟ  ).Į.V( 001 TVVVV O ∆+=∆+= 

 )  ϪόϠο ϝϭρ ΔϟϻΩΑ ΏόϛϣϠϟ ϲϠλϷ΍ ϡΟΣϟ΍ ΏΎγΣϟ **L(  :  Δϗϼόϟ΍ ϡΩΧΗγϧ   3)(LVo = 

 ) Ύϫέρϗ ϑλϧ ΔϟϻΩΑ  Γέ˰ϛϠϟ ϲϠλϷ΍ ϡ˰ΟΣϟ΍ ΏΎγΣϟ **R(  : Δϗϼόϟ΍ ϡΩΧΗγϧ 3.
3

4
RVo π= 

 

1 . ΎϬοΎϔΧϧ΍ Ωϧϋ εϣϛϧΗϭ ΎϬϧϳΧγΗ Ωϧϋ ΔϳίΎϏ ϭ΃ ΔϠ΋Ύγ ϭ΃ ΔΑϠλ Ω΍ϭϣ ΕϧΎϛ ˯΍ϭγ Ω΍ϭϣϟ΍ ϊϳϣΟ ΩΩϣΗΗ -
.....................................................................................................................................................        
.....................................................................................................................................................        

2 . ΩϳΩΣϟ΍ ϥϣ Δϋϭϧλϣϟ΍ ΕΎϛέΣϣϟ΍ έρϗ ϥϣ ϝϗ΃ ϲϠΧ΍Ω έρϗ ΎϬϟ ϥϭϛϳ ϡϭϳϧϣϭϟϷ΍ ϥϣ Δϋϭϧλϣϟ΍ Ε΍έΎϳγϟ΍ ΕΎϛέΣϣ -
  .......................................................................................................................................................    

3. ΓέϳΑϛϟ΍ ΕΎΑϭϛγϠΗϟ΍ Ύϳ΍έϣϭ ϥ΍έϓϷ΍ ΝΎΟί ϝΛϣ ΎϬΗέ΍έΣ ΔΟέΩ ϲϓ έϳϐΗϟ΍ ϡϭΎϘΗ ΝΎΟίϟ΍ ω΍ϭϧ΃ νόΑ - 

 ......................................................................................................................................................    

4. έΎϘϟ΍ ϝΛϣ ρΎϐοϧϼϟ ΔϠΑΎϗ ΓΩΎϣΑ ϸϣΗ ϝλ΍ϭϓ ΕϠϔγϹ΍ ˯΍ίΟ΃ ϥϳΑ ϙέΗΗ ϥ΃ ΏΟϳ ϕέρϟ΍ ϑλέ Ωϧϋ - 
 .......................................................................................................................................................    

     ......................................................................................................................................................

5 . ϥΎϧγϷ΍ ϭηΣ Ωϧϋ ϥΎϧγϷ΍ Ύϧϳϣ ΓΩΎϣ ϝΛϣ ΩΩϣΗ ϝϣΎόϣ αϔϧ ΎϬϟ ϥΎϧγϷ΍ ϩϭηΣ ϡ΍ΩΧΗγ΍ ϥϭϋ΍έϳ ϥΎϧγϷ΍ ˯ΎΑρ΃ -
 .....................................................................................................................................................    

6  Γέ΍ϭΩ ί΋Ύϛέ ϲϠϋ έΧϷ΍ ϑέρϟ΍ ίϛΗέϳϭ ΎϬϳϓέρ ϱΩΣ΃ ΕΑΛϳ ΏϠλϟ΍ ϥϣ Δϋϭϧλϣ ΔϠϳϭρϟ΍ έϭγΟϟ΍ ˯Ύηϧ· Ωϧϋ ϲϋ΍έϳ -
 .....................................................................................................................................................     

7 . ϑϳλϟ΍ ϝλϓ ϲϓ ΩϭΩηϣ έϳϏ ϝϛηΑ ϑΗΎϬϟ΍ ϙϼγ΃ ΏϳϛέΗ -
 .....................................................................................................................................................     

8 . ΎϬϧϳΑ ΕΎϏ΍έϓ ϙέΗ ΔϳΩϳΩΣϟ΍ ϙϛγϟ΍ ϥΎΑοϗ ˯Ύηϧ· Ωϧϋ ϲϋ΍έϳ -
.......................................................................................................................................................

 

 ϝΎΛϣ1:   ) ΎϬΗϠΗϛ ΩϳΩΣϟ΍ ϥϣ Γέϛ0.1 kg ) ΎϬϣΟΣϭ ( 100 cm 2 ) ΎϬΗέ΍έΣ ΔΟέΩϭ ( 28 oC Γέϛϟ΍ ΕϧΧγϭ ( 

 ) ΎϬΗέ΍έΣ ΔΟέΩ ΕΣΑλ΃ϭ88 oC ΙϳΣ . ( J/Kg.K   4180C     -      C/101.18Į w
o5 =×= − : ΏγΣ΃ .

 . Γέϛϟ΍ ϡΟΣ ϲϓ ΓΩΎϳίϟ΍ ( ΃
.................................................................................................................................................... 

) ΔΟέΩ ϲϓ ϱΩΣϟ΍ Γέϛ ΕϳϘϟ΃ (Ώ 88 oC  ) ϪΗϠΗϛ ˯Ύϣ ϲϓ (0.4 Kg) ϪΗέ΍έΣ ΔΟέΩϭ (  10 oC   ΙϭΩΣ Ωϧϋϭ (

) ρϳϠΧϟ΍ Γέ΍έΣ ΔΟέΩ ΕΣΑλ΃ ϱέ΍έΣϟ΍ ϥ΍ίΗϻ΍     12 oC  . ΩϳΩΣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ ΏγΣ΃ . (
.................................................................................................................................................... 

  ....................................................................................................................................................

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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ΦϳέΎΗϟ΍:  ......../........./.................             
 ϝΎΛϣ2:    ) Ϫϟϭρ αΎΣϧϟ΍ ϥϣ ϕΎγ5 m ) έ΍ΩϘϣΑ ϪΗέ΍έΣ ΔΟέΩ ϊϔΗέΗ ( 20 OC (   ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ϥ΄Α ˱ΎϣϠϋ

 )  ϱϭΎγϳ αΎΣϧϠϟ              17 x 10-6 1/OC (  . ϕΎγϟ΍ ϲϓ ϲϟϭρϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ ( ΃                  :  ΏγΣ΃ .

.................................................................................................................................................... 

  . ΩΩϣΗϟ΍ ΩόΑ ϕΎγϟ΍ ϝϭρ (Ώ 

.................................................................................................................................................... 

 ϝΎΛϣ3:    ) Ϫϟϭρ Ϋϻϭϔϟ΍ ϥϣ Ώϳοϗ12 m ) έ΍ΩϘϣΑ ΩΩϣΗϳ (  2.35 mm ( ϪΗέ΍έΣ ΔΟέΩ ϊϔΗέΗ ΎϣΩϧϋ

 ) έ΍ΩϘϣΑ             15 OC (  . ΫϻϭϔϠϟ ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ΏγΣ΃ . 

.................................................................................................................................................... 

 ϝΎΛϣ4  :ϝϛϟ ˯ίΟ ϝΩόϣΑ Ύϳϟϭρ ΏϠλϟ΍ ΩΩϣΗϳ)  100000  (. ΓΩΣ΍ϭ ΔΟέΩ ϪΗέ΍έΣ ΔΟέΩ ϊϓέ Ωϧϋ Ϫϟϭρ ϥϣ ˯ίΟ 

          Ϫϟϭρ ΏϠλϟ΍ ϥϣ έγΟ ϝϭρ ϲϓ ΓΩΎϳίϟ΍ ώϠΑΗ ϡϛ )  ( 1.5 km  ϪΗέ΍έΣ ΔΟέΩ ϊϓέ Ωϧϋ  ) 20 OC (    .

.................................................................................................................................................... 

 ϝΎΛϣ5  ) ΔΟέΩ ϰϓ ΕΟέΩ Γέργϣ ΕϣΩΧΗγ΍ :10 0C ΔΟέΩ Ωϧϋ ϲϧΩόϣ ϕΎγ ϝϭρ αΎϳϘϟ ϡϭϳϧϣϭϟϷ΍ ϥϣ ( 

 )90 0C) ϯϭΎγΗ ΎϬϧ· ΩΟϭϓ ( 120 cm ϥ΃ ΕϣϠϋ ΍ΫΈϓ  (   )/  10    23( 06 C−×=α .  ΎϬϟ ϲϘϳϘΣϟ΍ ϝϭρϟ΍ ΏγΣ΃ 
.................................................................................................................................................... 
.................................................................................................................................................... 

 ϝΎΛϣ6:     ) ϪϣΟΣ ΩϳΩΣϟ΍ ϥϣ Ώόϛϣ100 cm 3  ) ϥϣ ϪΗέ΍έΣ ΔΟέΩ ϊϔΗέΗ ( 20 OC  ) ϲϟ· (  1000 OC ( 

  ) έ΍ΩϘϣΑ ϪϣΟΣ ΩΩϣΗϓ             3.3 cm 3 (          :   ΏγΣ΃ . 

 . ΩϳΩΣϠϟ  ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ( ΃ 

.................................................................................................................................................... 

  . ΩϳΩΣϠϟ  ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ (Ώ
.................................................................................................................................................... 

   ϝΎΛϣ7:    ) Ύϫέρϗ ΔϳϧΩόϣ Γέϛ0.8 m Ωϧϋ (   ) Γέ΍έΣ ΔΟέΩ 85 OC ϲϟ· ΎϬΗέ΍έΣ ΔΟέΩ ΕοϔΧϧΎϓ (   )5 OC   ( 

     ) Ϫϟ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ϥ΃ ΕϣϠϋ ΍Ϋ·          33 x 10-6  / OC  ( .:  ΏγΣ΃           

  . Γέϛϟ΍ ϡΟΣ ϲϓ εΎϣϛϧϻ΍ έ΍ΩϘϣ ( ΃  

.................................................................................................................................................... 

 . εΎϣϛϧϻ΍ ΩόΑ Γέϛϟ΍ ϡΟΣ (Ώ 

.................................................................................................................................................... 
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 شريطč ملتحمč من مادتč متساويč في الإبعاد وĢتلفč في معامل التمدد الطولي                                              

               . Δϳέ΍έΣϟ΍ ΔΟϭΩίϣϟ΍ ϲϓ ΩϳΩΣϟ΍ϭ ίϧϭέΑϟ΍ ΩΩϣΗ ϲϓ ϕέϓ ΩϭΟϭ 

..........................................................................................................................................................
   

                      . ΩϳΩΣϟ΍ϭ ίϧϭέΑϟ΍ ϥϣ ϥϭϛΗΗ Δϳέ΍έΣ ΔΟϭΩίϣ : ϝϛηϟ΍ ϲϓ 
 ˮ ΩϳΩΣϟ΍ϭ ίϧϭέΑϟ΍ ϥϣ ϥϭϛΗΗ ϲΗϟ΍ Δϳέ΍έΣϟ΍ ΔΟϭΩίϣϟ΍ ϥϳΧγΗ Ωϧϋ ΙΩΣϳ ΍ΫΎϣ ( ΃

    ..................................................................................................... 

 ˮ ΩϳΩΣϟ΍ϭ ίϧϭέΑϟ΍ ϥϣ ϥϭϛΗΗ ϲΗϟ΍ Δϳέ΍έΣϟ΍ ΔΟϭΩίϣϟ΍ ΩϳέΑΗ Ωϧϋ ΙΩΣϳ ΍ΫΎϣ (Ώ
 ...................................................................................................  

 ˮ ΙΩΣ Ύϣ έγϔΗ ϡΑ (Ν
 .......................................................................................................................................................... 

 

ˮ Δϳέ΍έΣϟ΍ ΔΟϭΩίϣϠϟ ΔϳϠϣόϟ΍ ΕΎϘϳΑρΗϟ΍ νόΑ έϛΫ΃ (Ω  
 .......................................................................................................................................................... 

   

  .  ΔϘϠΣϟ΍ϭ  Γέϛϟ΍ ΔΑέΟΗ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ                

  ˮ  Δϓέϐϟ΍ Γέ΍έΣ ΔΟέΩ Ωϧϋ ΔϘϠΣϟ΍ ϲϓ Γέϛϟ΍ ϝΎΧΩ· Ωϧϋ ΙΩΣϳ ΍ΫΎϣ ( ΃
 ......................................................................................................     

  ˮ  Γέϛϟ΍ ϥϳΧγΗ ΩόΑ ΔϘϠΣϟ΍ ϲϓ Γέϛϟ΍ ϝΎΧΩ· Ωϧϋ ΙΩΣϳ ΍ΫΎϣ (Ώ
......................................................................................................       

  ˮ  ΙΩΣ Ύϣ έγϔΗ ϡΑ (Ν
     ....................................................................................................................................................... 

                                                  .  ίϧϭέΑϟ΍ ϥϣ Δϧ΍ϭργ΍ ϝϭΣ ΕΑΛΗ ϥΧΎγϟ΍ ΏϠλϟ΍ ΩϳΩΣϟ΍ ϥϣ ΔϘϠΣ ϝϛηϟ΍ ϲϓ 

 ˮ ΔϘϳέρϟ΍ ϩΫϫ ϲϣγΗ ΍ΫΎϣ  ( ΃ 
........................................................................................................................ 

  ˮ ΔϘϳέρϟ΍ ϩΫϫ ΙϭΩΣ Δϳϔϳϛ Ρέη΃ (Ώ 
............................................................................................................................................................  

(Ν  ΔΑϭόλ έγϔΗ ϡΑωίϧ ΔϘϠΣϟ΍ ΎϬϧϳΧγΗΑ ΍ΩΩΟϣ ˮ  
............................................................................................................................................................  

 (Ω ˮ ίϧϭέΑϟ΍ϭ ΩϳΩΣϟ΍ ΩΩϣΗ ιΧϳ Ύϣϳϓ ΎϬϧϣ ΞΗϧΗγΗ ΍ΫΎϣ 
........................................................................................................................................................... 

  

                ˮ έϳγϔΗϟ΍ ϊϣ ˮ ΩϳϟΎΑ ϪΣΗϓ ϙϳϠϋ Ώόλϳ ϲΟΎΟί ˯ΎϧϹ ϲϧΩόϣ ˯ΎρϏ ΢ΗϔΗ ϲϛϟ ϝόϔΗ ΍ΫΎϣ 

  : ΙΩΣϟ΍ ( ΃  ...........................................................................................................................................

: έϳγϔΗϟ΍ (Ώ  .........................................................................................................................................  

: ϝϠϋ 

 ρΎηϧ 

ρΎηϧ 

 ρΎηϧ 

 έϛϓ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................                          

               . ΔΑϠλϟ΍ Ω΍ϭϣϟ΍ ΩΩϣΗ ϥϣ έΑϛ΃ έ΍ΩϘϣΑ ϝ΋΍ϭγϟ΍ ΩΩϣΗΗ 
 ...........................................................................................................................................                

 ............................................................................................................................................                

 ϲϓ ϥϭϠϣϟ΍ ˯ΎϣϟΎΑ ˯ϭϠϣϣ ϲΟΎΟί ϕέϭΩ ΢οϭϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍              

 . ϲϠϐϣ ˯Ύϣ ϪΑ νϭΣ ϲϓ ϕέϭΩϟ΍ ϊοϭ ϡΗ  Δϓέϐϟ΍ Γέ΍έΣ ΔΟέΩ              

 : ΙΩΣϟ΍ ( ΃...................................................................................................... 

 : έϳγϔΗϟ΍ (Ώ................................................................................................... 

 : ΝΎΗϧΗγϻ΍ (Ν................................................................................................. 

 

 

 

 

 

 

 

 

 

 

 

 
 



ϪΟϭ ΔϧέΎϘϣϟ΍ ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝ΋ΎγϠϟ  ϝ΋ΎγϠϟ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍
ϑϳέόΗϟ΍  دد السائل عندما الإناء لم يتمددĕ دد الإناءĕموع التمدد الظاهري وĠ

 ϥϭϧΎϘϟ΍TVV aa ∆××=∆ 0γ   TVV rr ∆××=∆ 0γ 

ϝϣ΍ϭόϟ΍ 

1- .................................... 
2- .................................... 
3- .................................... 

1- .................................... 
2- .................................... 
3- .................................... 

 ΎϣϬϧϳΑ Δϗϼόϟ΍Ca ǻVǻVǻV +=r 
 

ϪΟϭ ΔϧέΎϘϣϟ΍ ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ  ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ 

 ϥϭϧΎϘϟ΍ǻTV

ǻVȖ
0

a
a ⋅
= ǻTV

ǻVȖ
0 ⋅

= r
r 

ϝϣ΍ϭόϟ΍   

 αΎϳϘϟ΍ ΓΩΣϭ  

 ΎϣϬϧϳΑ Δϗϼόϟ΍ȕȖȖ ar += 
                       

: ϝϠϋ 

 ρΎηϧ 

1 2 3 

∆Vr 

V0 Ȗr ∆T 

∆Va 

V0 Ȗa ∆T 

∆VC 

V0 ȕ ∆T 

= + ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ˯ΎϧϹ΍ ΩΩϣΗ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 )  oC  4 ( عن الصفر حĊ تصل درجة حرارته إلىةرارالحينكمش عندما ترتفع درجة اĞاء                               
ن  اĜرارة حĊ درجة الغليادرجةويبدأ اĞاء بالتمدد مع ارتفاع                              

                 

1 ωΎϘϟ΍ ϲϓ ˯Ύϣϟ΍ έ΍έϘΗγ΍ϭ ΕΎρϳΣϣϟ΍ϭ έΎΣΑϟ΍ ΢ργ ϲϠϋ ΞϠΛϟ΍ ˯ΎϘΑ - 
  .................................................................................................................
 .................................................................................................................

...............................................................................................................  

2 ΔϠ΋Ύγϟ΍ ΔϟΎΣϟ΍ ϲϓ  ϡΟΣϟ΍ ϥϣ έΑϛ΃ ΔΑϠλϟ΍ ΔϟΎΣϟ΍ ϲϓ ˯Ύϣϟ΍ ϡΟΣ - 
 ........................................................................................
 .......................................................................................
 .......................................................................................

 

                        ΓΩ΍ΩγΑ ΩϭΩγϣϭ ϥϭϠϣ ˯ΎϣΑ ΊϠϣϳ ϕέϭΩ ΢οϭϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ

  ϲϓ ϕέϭΩϟ΍ Ύϧόοϭ ΍ΫΈϓ εϭέΟϣ ΩϳϠΟΑ ΊϠϣϳ νϭΣϭ Δόϳϓέ ΔΑϭΑϧ΃ ΎϬϧϣ ΫϔϧΗ   

 . Δόϳϓέϟ΍ ΔΑϭΑϧϷ΍ ϲϓ ϝ΋Ύγϟ΍ ωΎϔΗέ΍ ΎϧΑϗ΍έϭ νϭΣϟ΍   

 : ΙΩΣϟ΍ ( ΃........................................................................................... 

: έϳγϔΗϟ΍ (Ώ........................................................................................................................................


 ) ϲϠλϷ΍ ϡΟΣϟ΍ ΏΎγΣϟ                   V0 (  ) ΔϓΎΛϛϟ΍ ΔϟϻΩΑȡ (  : Δϗϼόϟ΍ ϡΩΧΗγϧ ρ
m

V =0 

 ϝΎΛϣ1:   ϪΗόγ ϡϭϳϧϣϭϟϷ΍ ϥϣ ϥ΍ίΧ Δ΋ΑόΗ ΕϣΗ)  10 L ) Γέ΍έΣ ΔΟέΩ Ωϧϋ ϥϳίϧΑϟ΍ ϥϣ (  5 OC ϥϳΧγΗ ϡΗ ϡΛ (

 ) ϲϟ· ϪΗέ΍έΣ ΔΟέΩ ΕϠλϭ ϰΗΣ ϥ΍ίΧϟ΍ ΍Ϋϫ80 OC) ϭϫ ϥϳίϧΑϠϟ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣϭ (  121 x 10-5  OC-1  (

) ϭϫ ϡϭϳϧϣϭϟϸϟ ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣϭ23  x 10-6  OC-1        : ΏγΣ΃ . (  

 ϡϭϳϧϣϭϟϻ΍ ϲϓ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ( ΃  .
.......................................................................................................................................................... 

 ϡϭϳϧϣϭϟϻ΍ ϲϓ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ (Ώ  .
.......................................................................................................................................................... 

 (Ν . ϥϳίϧΑϟ΍ ϲϓ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ έ΍ΩϘϣ
.......................................................................................................................................................... 

 (Ω . ϥϳίϧΑϠϟ ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
 .......................................................................................................................................................... 

 (˰ϫ . νϳϔΗ ϑϭγ ϲΗϟ΍ ϥϳίϧΑϟ΍ Δϳϣϛ
.......................................................................................................................................................... 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

ΔΑϠλϟ΍ ΔϟΎΣϟ΍ ϲϓ ˯Ύϣ ΔϠ΋Ύγϟ΍ ΔϟΎΣϟ΍ ϲϓ ˯Ύϣ 

 ρΎηϧ 

  

V 

T 
  

ϪΗέ΍έΣ ΔΟέΩϭ  ˯Ύϣϟ΍ ϡΟΣ 

 ΔυΣϼϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................                      

 ϝΎΛϣ2:     ) ϥϣ έΗϣϭϣέΗ ϲϓ ϱέόη ΏϭΑϧ΃ ϝΧ΍Ω ϖΑ΋ίϟ΍ ϊϔΗέϳ3 mm 3 )  ϲϟ· ( 3.0017 mm 3  ϊϔΗέΗ ϥϳΣ ( 

  ) ϥϣ ϪΗέ΍έΣ ΔΟέΩ            36 OC  ) ϲϟ· (  39 OC ( . ϖΑ΋ίϠϟ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ΏγΣ΃ . 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

 ϝΎΛϣ3:    ϪϣΟΣ ˯Ύϧ· )50 cm 3  ( ϰϠϋ ϱϭΗΣϳ )46 cm 3  ( ΔΟέΩ Ωϧϋ Εϳίϟ΍ ϥϣ )5 co ( .  ϝϣΎόϣ ϥ΃ ΎϣϠϋ 

ΩΩϣΗϟ΍ ΕϳίϠϟ ϲϘϳϘΣϟ΍ ) 0.93 x 10-3   /Oc  (  ) ΝΎΟίϠϟ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣϭ 25 x 10-6  /Oc  (΃ΏγΣ : 

ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ( ΃  . ΕϳίϠϟ 

.......................................................................................................................................................... 

 (Ώ ϲϓ έϳϐΗϟ΍ Γέ΍έΣϟ΍ ΔΟέΩΎϣΩϧϋ Εϳίϟ΍ ϸϣϳ  . ˯ΎϧϹ΍
.......................................................................................................................................................... 

  (Ν Γέ΍έΣϟ΍ ΔΟέΩ ΎϫΩϧϋ ϲΗϟ΍ Δϳ΋ΎϬϧϟ΍ Εϳίϟ΍ ϸϣϳ. ˯ΎϧϹ΍ 

.......................................................................................................................................................... 

 ϝΎΛϣ4:   ϖΑ΋ίϟ΍ ΔϓΎΛϛ ΕϧΎϛ ΍Ϋ· ϲϫ)13.6  g/cm3 Γέ΍έΣ ΔΟέΩ Ωϧϋ (   )15 OCΓέ΍έΣ ΔΟέΩ ϲϟ· ϪϧϳΧγΗ ϡΗ (  

           )115 OC ) ϭϫ ϖΑ΋ίϠϟ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ΙϳΣ ( 18 x 10-5  OC-1           :  ΏγΣ΃ . (

 ) ϡΟΣ ( ΃600 g  . ϥϳΧγΗϟ΍ ϝΑϗ ϖΑ΋ίϟ΍ ϥϣ ( 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

 (Ώ . ϥϳΧγΗϟ΍ ΩόΑ ϖΑ΋ίϟ΍ ϲϓ ΩΩϣΗϟ΍ έ΍ΩϘϣ

.......................................................................................................................................................... 

.......................................................................................................................................................... 

 (Ν . ϥϳΧγΗϟ΍ ΩόΑ ϖΑ΋ίϟ΍ ϡΟΣ
.......................................................................................................................................................... 

.......................................................................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................       : الةĜا Čو تغ 
      ) αέΩϟ΍2 -1(   : 

 έΧΑΗϟ΍ ϑΛϛΗϟ΍ 
 

ϑϳέόΗϟ΍ 
عملية ēول اĞادة من اĜالة السائلة إلى اĜالة 

 الغازية عند ارتفاع درجة اĜرارة
عملية ēول اĞادة من اĜالة الغازية إلى اĜالة 

 السائلة عند اĦفاض درجة اĜرارة
 

 ΏΣγϟ΍ ΏΎΑοϟ΍ 
 

ϑϳέόΗϟ΍ 
جزئيات Đار ماء تكثفت على جسيمات الغبار 

اĞوجودة في اěو 
 سحاب يتكون بالقرب من الأرض 

ويظهر في اĞناطق الرطبة  
  

          

1 . ΔϳϟΎόϟ΍ Δϋέγϟ΍ Ε΍Ϋ ΕΎϳ΋ίΟϟ΍ Δλέϓ ϥϣ ϝοϓ΃ ˱ϼ΋Ύγ ϥϭϛΗ Δϋέγϟ΍ Δ΋ϳρΑ ˯Ύϣϟ΍ έΎΧΑ ΕΎϳ΋ίΟ ϕΎλΗϟ΍ Δλέϓ -
 ......................................................................................................

 ..................................................................................................... 

2 -ΔοϔΧϧϣ Γέ΍έΣ ΕΎΟέΩ Ωϧϋ ˯΍ϭϬϟ΍ ϲϓ ϑΛϛΗϟ΍ Δλέϓ Ω΍ΩίΗ . 

.......................................................................................................................................................... 

3 -ΏΣγϟ΍ ϥϭϛΗΗ ϰϠϋϷ ΩϋΎλΗϣϟ΍ ϥΧΎγϟ΍ ˯΍ϭϬϟ΍ ΩέΑϳ ΎϣΩϧϋ . 

.......................................................................................................................................................... 

4 -ΩϳέΑΗϟ΍ έϳΛ΄Η Ϫϟ έΧΑΗϟ΍ . 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

5 -Δ΋ϓΩΗ ΔϳϠϣϋ ϑΛϛΗϟ΍ έΑΗόϳ . 

.......................................................................................................................................................... 

6 . Δϧϳόϣ ΔΟέΩ ϲϟ· ϪΗέ΍έΣ  ΔΟέΩ ωΎϔΗέ΍ Ωϧϋ ϝ΋Ύγ ϱ΃ έΧΑΗϳ -
.......................................................................................................................................................... 

7 . ϑΛϛΗ ΔϳϠϣϋ ΙϭΩΣ ϭ΃  ϲΟέΎΧϟ΍ Ώϭϛϟ΍ ϥ΍έΩΟ ϲϠϋ ˯Ύϣϟ΍ Ε΍έρϗ ϥϭϛΗ -

.......................................................................................................................................................... 

8 . ˯Ύϣϟ΍ ϥϣ ωέγ΃ ϝϭΣϛϟ΍ έΧΑΗϳ -
.......................................................................................................................................................... 

9 . Γέ΍έΣϟ΍ ΔΟέΩ αϔϧ Ωϧϋ ϲϠ˰ϐϣϟ΍ ˯Ύϣϟ΍ ϥϋ ΔΟΗΎϧϟ΍ ϕϭέΣϟ΍ ϥϣ ˱΍έέο έΛϛ΃ ˯Ύϣϟ΍ έΎΧΑ ϥϋ ΔΟΗΎϧϟ΍ ϕϭέΣϟ΍ -
.......................................................................................................................................................... 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 



 

- 17-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

10 . Ώρέ ϭΟ ϲϓ Ϫϧϣ έΛϛ΃ ϑΎΟ ϭΟ ϲϓ εΎόΗϧϻΎΑ ϕέόΗϣϟ΍ ιΧηϟ΍ έόηϳ -

.......................................................................................................................................................... 

11 . ϡΎϣΣΗγϻ΍ ϥϣ ˯ΎϬΗϧϻ΍ ΩόΑ ΓέϳέόηϘΑ έόηΗ -
.......................................................................................................................................................... 

12 . ϡΎϣΣΗγϻ΍ ϥϣ ˯ΎϬΗϧϻ΍ ΩόΑ ϡΎϣΣϟ΍ ϝΧ΍Ω ϙϣγΟ ϑϳϔΟΗΑ Εϣϗ ΍Ϋ· ΓέϳέόηϘΑ έόηΗ ϻ -

.......................................................................................................................................................... 

13 . ΔϳϭΎγΗϣ ΕϻΩόϣΑ ϑΛϛΗϟ΍ϭ έΧΑΗϟ΍ ϲΗϳϠϣϋ ΙΩΣΗ ΎϣΩϧϋ ϥ΍ίΗ΍ ΔϟΎΣ ϲϓ ϝ΋Ύγϟ΍ ϥϭϛϳ -
.......................................................................................................................................................... 

14 -έϳΧΑΗϟ΍ ΔϳϠϣϋ ϖϓ΍έϳ ϱΫϟ΍ ΩϳέΑΗϟ΍ έΛ΍ ϡγΟϟ΍ Γέ΍έΣ ΔΟέΩ έϳϐΗΗ ϻ . 

.......................................................................................................................................................... 

15-έΧΑΗ Δϋέγ ϥϣ ϝϠϘϳ ϝ΋Ύγϟ΍ ΢ργ ϰϠϋ ρϐοϟ΍ ΓΩΎϳί   ϝ΋Ύγϟ΍ .

.......................................................................................................................................................... 

16 ϝ΋Ύγϟ΍ ΢ργ ΔΣΎγϣ ΓΩΎϳίΑ έΧΑΗϟ΍ Δϋέγ Ω΍ΩίΗ - .

.......................................................................................................................................................... 

                       

1 . ϑΛϛΗϟ΍ ϥϋ έΧΑΗϟ΍ Ω΍ί ΍Ϋ· -

.......................................................................................................................................................... 

2 . έΧΑΗϟ΍ ϥϋ ϑΛϛΗϟ΍ Ω΍ί ΍Ϋ· -
     .......................................................................................................................................................... 

3 -ΓέΧΑΗϣϟ΍ ΔΑϭρέϟ΍ ϊϣ ΩϠΟϟ΍ ϰϠϋ ΔϔΛϛΗϣϟ΍ ΔΑϭρέϟ΍ ϯϭΎγΗΗ ΎϣΩϧϋ.  

.......................................................................................................................................................... 

4 -˯ΎϧϹ΍ ΢ργ Ωϧϋ ΓΩϭΟϭϣ ΔϛέΣϟ΍ Δ΋ϳρΑ ΕΎ΋ϳίΟ ϊϣ ˯Ύϣϟ΍ έΎΧΑ ΕΎ΋ϳίΟ ϡ΍Ωρλ΍ . 

.......................................................................................................................................................... 

 

 

 

 

 

 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................         ) αέΩϟ΍2 -2(   : 

ϪΟϭΔϧέΎϘϣϟ΍  ϥΎϳϠϐϟ΍ ΩϣΟΗϟ΍ 

 ϑϳέόΗϟ΍
  اĞادة من اĜالة السائلةعملية ēول

إلى اĜالة الغازية ēت سطح السائل 
 إلى السائلةعملية ēول اĞادة من اĜالة 

  عند اĦفاض درجة اĜرارةالصلبةاĜالة 
                       

 
 
 
 

ϪΟϭ ΔϧέΎϘϣϟ΍ έΧΑΗϟ΍  ϥΎϳϠϐϟ΍
ΎϬϟ ΙΩΣϳ ϲΗϟ΍ ΕΎϳ΋ίΟϟ΍   

 ΎϬΛϭΩΣ Δϋέγ  

 ΎϫΩϧϋ ΙΩΣΗ ϲΗϟ΍ Γέ΍έΣϟ΍ ΔΟέΩ  
  

                                                                                                                                                   

       

 عليه الواقع اěوي مساوي للضغط  السائل داخل فقاعاتالبخار يكون عندها ضغط التيدرجة  ال                       

 ΔϳϠϣϋ έΑΗόΗ έΎΣ ϭΟ ϲϓ ΔΑρέ ΏΎϳΛ ϊοϭ Ωϧϋ **.......................... 

** ώοϟ΍ Ω΍Ωίϳ ΎϣΩϧϋ  ρ..................    ϝ΋Ύγϟ΍ ΔϓΎΛϛ ϝ΋Ύγϟ΍ ϡΟΣ ϥϷ.......................... 

ΔϳϠϣϋ έΑΗόϳ ϥΎϳϠϐϟ΍ **..........................  . έΧΑΗϟ΍ ϝΛϣ 
    

أواني لا تسمح للبخار بالتسرب إلى اĝارج ويؤدي لارتفاع الضغط داخلها اعلي من الضغط اěوي                        

                                                                                                                    

               

1. ϥΎϳϠϐϟ΍ ΔϳϠϣϋ ΙϭΩΣ Ωϧϋ ΕΎϋΎϘϓ ϝϛη ϲϠϋ ϝ΋Ύγϟ΍ ϝΧ΍Ω ίΎϐϟ΍ ϥϭϛΗϳ - 
.......................................................................................................................................................... 

2 . ϝ΋Ύγϟ΍ ϥϣ ΔϳΣργϟ΍ ΕΎϳ΋ίΟϠϟ έΧΑΗϟ΍ ΔϳϠϣϋ ΙΩΣΗ -
.......................................................................................................................................................... 

3- ϯϭΟϟ΍ ρϐοϟ΍ ΓΩΎϳίΑ ϥΎϳϠϐϟ΍ ΔΟέΩ ϊϔΗέΗ ϝ΋Ύγϟ΍ ϰϠϋ) ϲρΧΗΗ ˯Ύϣϟ΍ ϥΎϳϠϏ ΔΟέΩ ϭ΃ 100OC ρϐοϟ΍ ΓΩΎϳί Ωϧϋ ( .
.......................................................................................................................................................... 

.......................................................................................................................................................... 

4-  . ϡΎϛΣΈΑ ΔϘϠϐϣ ϥϭϛΗ ΙϳΣΑ ( ρϐοϟ΍ ΓέΟϧρ ) ϝΛϣ ϲϬρϟ΍ ϲϧ΍ϭ΃ νόΑ ΔϋΎϧλ ϡΗϳ
ρϐοϟ΍ ϲϧ΍ϭ΃ ϲϓ ϥΎϳϠϐϟ΍ ΙϭΩΣ ϥϭΩ ϥϣ ωέγ΃ ϝϛηΑ ϡΎόρϟ΍ ϲϬρ ϡΗϳ  ϭ΃      .

 .............................................................................................................................................................




1 . ˯΍ϭϬϟ΍ ώϳέϔΗ ίΎϬΟ ϝΧ΍Ω ˯Ύϣϟ΍ ϥϣ Δϳϣϛ ϊοϭ ϡΗ ΍Ϋ· -
......................................................................................................................................................

2-  . ˯΍ϭϬϟ΍ ϥϣ ΔϏέϔϣ ΔϓέϏ ϲϓ ΓϭϬϘϟ΍ Ώϭέηϣ ϥϣ Ε΍έρϗ εέ ϡΗ ΍Ϋ·
     ....................................................................................................................................................... 

Ϫγϔϧ Εϗϭϟ΍ ϲϓ ΩϣΟΗϟ΍ϭ ϥΎϳϠϐϟ΍ 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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                        . έϣϘϟ΍ ΢ργ ϲϠϋ ΩϣΟΗϟ΍ϭ ϥΎϳϠϐϟ΍ ΓέϫΎυ ΓΩϫΎηϣ ϥϛϣϳ 

                          ˮ ΔϓΎΟϟ΍ ΓϭϬϘϟ΍ ΔϋΎϧλ ϙϧϛϣϳ ϑϳϛ
 .....................................................................................................................................                  
......................................................................................................................................                     

  الضغطظاهرة الانصهار ēت تأثČ الضغط ثم العودة إلى التجمد بعد اĦفاض                                    

                        ϲϠϋ ωϭοϭϣ ϝΎϘΛ΃ ϪϳϓέρΑ ϝϣΣϳ ˱ΎϛϠγ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ

 . ΞϠΛϟ΍ ϥϣ Ώόϛϣ                     

: ΙΩΣϟ΍ ( ΃ ...................................................................................  

: έϳγϔΗϟ΍ (Ώ .................................................................................
..................................................................................

                            Ώ ϡϗΎϣϬϛέΗ ϡΛ ΩϳϟΎΑ ΞϠΛϟ΍ ϥϣ ϥϳΑόϛϣ ϰϠϋ ρϐοϟ΍.  

 ΙΩΣϳ ΍ΫΎϣ ( ΃: ................................................................................................................................... 

: έϳγϔΗϟ΍ (Ώ .......................................................................................................................................


      
1. ϲϠϐϣϟ΍ ˯Ύϣϟ΍ ϲϓ ΓΩϣΟΗϣ ΕΎϋΎϘϓ ΩϭΟϭ ϝΛϣ Ϫγϔϧ Εϗϭϟ΍ ϲϓ ϥΎΛΩΣϳ ΩϣΟΗϟ΍ ϭ ϥΎϳϠϐϟ΍ ϲΗϳϠϣόϟ ϥϛϣϳ - 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

2. ϪΗέ΍έΣ ΔΟέΩ νϔΧ Ωϧϋ ΔϠ΋Ύγϟ΍ ΓΩΎϣϠϟ ΩϣΟΗ ΙΩΣϳ - 

.......................................................................................................................................................... 

3 . έϛγϟ΍ ϭ΃  ΢Ϡϣϟ΍ ϝΛϣ ϝ΋Ύγϟ΍ ϲϓ ΔΑ΍Ϋϣ ΓΩΎϣ ΔϓΎο· Ωϧϋ ˯Ύϣϟ΍ ΩϣΟΗ ΔΟέΩ νϔΧϧΗ -

 . ϥϳϠϳΛϹ΍ ϝϭϛϳϼΟ ϝΛϣ ΩϣΟΗϠϟ ΓΩΎοϣ ΓΩΎϣ Ε΍έΎϳγϟ΍ Ε΍έΗϳΩ΍έ ϲϓ αΎϧϟ΍ ϊοϳ αέΎϘϟ΍ ΩέΑϟ΍ ϝϭΩ ϲϓ  ϭ΃

 . ΔρϗΎγΗϣϟ΍ έΎρϣϷ΍ ϩΎϳϣ ϲϓ ΏϭΫϳ ϲϛϟ ΕΎϗέρϟ΍ ϲϓ ΢Ϡϣϟ΍ αΎϧϟ΍ εέϳ αέΎϘϟ΍ ΩέΑϟ΍ ϝϭΩ ϲϓ  ϭ΃

.......................................................................................................................................................... 

 ..........................................................................................................................................................   

ϪΟϭΔϧέΎϘϣϟ΍  ϥΎϳϠϐϟ΍ ΔΟέΩ έΎϬλϧϻ΍ ΔΟέΩ 

 ρϐοϟ΍ ΓΩΎϳί Ωϧϋ  

 ρϐοϟ΍ νΎϔΧϧ΍ Ωϧϋ  

 

έϛϓ 

  

ρΎηϧ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

ρΎηϧ 

: ΔυΣϼϣ 
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ΦϳέΎΗϟ΍:  ......../........./.................          ) αέΩϟ΍2 -3(   : 

) Ωϧϋ ΞϠΛϟ΍ ϥϣ Δϳϣϛϟ ϲϧΣϧϣ ϝϛηϟ΍ ϲϓ ϡγέ΃  ( ΃  - 20 OC(  

) Ωϧϋ ˯Ύϣ έΎΧΑ ϲϟ· ΎϬϧϳΧγΗ ϡΗϳ         120 OC (  . 

ˮ ϝΣ΍έϣϟ΍ νόΑ ϲϓ Γέ΍έΣϟ΍ ΔΟέΩ ΓΩΎϳί έγϔΗ ϡΑ (Ώ 
……………………………………………….……………………….. 

 ˮ ϱέΧ΃ ϝΣ΍έϣ ϲϓ  Γέ΍έΣϟ΍ ΔΟέΩ ΕΎΑΛ έγϔΗ ϡΑ ( Ν
……………………………………………….……………………….. 

……………………………………………….……………………….. 

 ....................................................................................................

 

 ) من اĞادة1kg ( كمية اĜرارة اللازمة لتغيČ حالة وحدة الكتل                                                                           

  Δϗϼόϟ΍ ϡΩΧΗγϧ ΓΩΎϣϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ ΏΎγΣϟ **........................... 

 ϲϫ ΓΩΎϣϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ αΎϳϗ ΓΩΣϭ **........................... 

  ϥϭϛΗ ΔϟΎΣϟ΍ έϳϐΗϟ Δϣίϼϟ΍ Γέ΍έΣϟ΍ Δϳϣϛ ϥ΄ϓ ΔϗΎρϟ΍ ϥϣ έ΍ΩϘϣϟ ΓΩΎϣϟ΍ ιΎλΗϣ΍ Ωϧϋ **........................... 

 ϥϭϛΗ ΔϟΎΣϟ΍ έϳϐΗϟ Δϣίϼϟ΍ Γέ΍έΣϟ΍ Δϳϣϛ ϥ΄ϓ ΓΩΎϣϟ΍ ϥϣ ΔϗΎρϟ΍ ϥϣ έ΍ΩϘϣ ϕϼρϧ΍ Ωϧϋ ** ........................... 

 ϱϭΎγΗΗ **ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ ϊϣ ΓΩΎϣϟ΍ ΔϟΎΣ έϳϐΗϟ Γέ΍έΣϟ΍ Δϳϣϛ ΓΩΎϣϟ΍ ΔϠΗϛ ϥϭϛΗ ΎϣΩϧϋ ΓΩΎϣϟ΍ ΔϟΎΣ έϳϐΗϟ Δϣίϼϟ΍ ...... 

ϪΟϭ ΔϧέΎϘϣϟ΍   έΎϬλϧϼϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍  ( έϳΧΑΗϠϟ ) ΩϳόλΗϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ 

 ϑϳέόΗϟ΍
 كمية اĜرارة اللازمة لتغيČ حالة

 من اĞادة وحدة الكتل
من اĜالة الصلبة إلي اĜالة السائلة 

 كمية اĜرارة اللازمة لتغيČ حالة
 من اĞادة وحدة الكتل

من اĜالة السائلة إلي اĜالة الغازية 

ϥϭϧΎϘϟ΍ 
m

Q
L F

F = 

m

Q
L V

V = 

ϝϣ΍ϭόϟ΍   
         

έΎϬλϧϼϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍  Lf 5      ΩϳϠΟϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ Cice  

      ΩϳόλΗϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍Lv 6      ˯ΎϣϠϟ Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ Cwater    

  Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍    έΎΧΑϠϟ Csteam  1 
 

 

 

TcmQ steam ∆= ..5 VV .LmQ = TcmQ water ∆= ..3 FF LmQ .= TcmQ ice ∆= ..1 
 

 

 

  

Q 

m L 

Ξ˰Ϡ˰Λ 

 )- 20 OC (

 ΞϠΛ

  ) 0 OC (

˯Ύϣ  

 ) 0 OC (

˯Ύϣ  

 ) 100 OC (

˯Ύϣ έΎΧΑ  

 ) 100 OC (Q1 QF Q3 QV Q5 

˯Ύϣ έΎΧΑ  

 ) 120 OC (

- 20 

100 

120 

0 
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1. Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϣ Ωϳίϣ ΎϬΑΎγΗϛ΍ ϡϏέ έΎϬλϧϻ΍ ΔϳϠϣϋ ˯ΎϧΛ΃ ΔΑϠλϟ΍ ΓΩΎϣϟ΍ Γέ΍έΣ ΔΟέΩ ΕΎΑΛ - 

 ϭ΃    Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ ϥϣ ΔϳϓΎο· ΕΎϳϣϛ ΎϬΑΎγΗϛ΍ ϡϏέ έϳΧΑΗϟ΍ ΔϳϠϣϋ ˯ΎϧΛ΃ ΔϠ΋Ύγϟ΍ ΓΩΎϣϟ΍ Γέ΍έΣ ΔΟέΩ ΕΎΑΛ  . 

 ϭ΃    ΏϬϟ ϰϠϋ ΩϳϠΟ ΎϬΑ έΎΑΗΧ΍ ΔΑϭΑϧ΃ ϲϓ έΗϣϭϣέΗϟ΍ Γ˯΍έϗ έϳϐΗΗ ϻ  . 

 ϭ΃     έΗϣϭϣέΗϟ΍ Γ˯΍έϗ έϳϐΗΗ ϻ ϲϓϲϠϐϣ ˯Ύϣ έΎΑΗΧ΍ ΔΑϭΑϧ΃  . 

 .......................................................................................................................................................... 
 .......................................................................................................................................................... 

5. ΓΩΎϣϟ΍ αϔϧϟ έΎϬλϧϼϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ ϥϣ ϲϠϋ΍ ϥϭϛΗ Δϧϳόϣ ΓΩΎϣϟ ΩϳόλΗϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ - 

 ......................................................................................................................................................... 

6 ϰϟ· αϭϳγϠγ έϔλ ΔΟέΩ Ωϧϋ ΩϳϠΟ Δόρϗ ΔϓΎο· -έϳλόϟ΍ . ϩΩϳέΑΗ ϲϓ ΔϳϠϋΎϓ έΛϛ΃ ϥϭϛΗ Δϓέϐϟ΍ Γέ΍έΣ ΔΟέΩ ϲϓ 

 ..........................................................................................................................................................

7ϡ΍ΩΧΗγ΍ - ί΍ίέϟ΍ ϖϳϗΩϟ΍ έΛϛ΃ ΔϳϠϋΎϓ ϲϓ ΔϣϭΎϘϣ ϖ΋΍έΣϟ΍ ϥϣ ˯Ύϣϟ΍ . 

 ..........................................................................................................................................................

 ϝΎΛϣ1: ) ϝϳϭΣΗϟ Δϣίϼϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ 100 g ) ΎϬΗέ΍έΣ ΔΟέΩ ΞϠΛϟ΍ ϥϣ (- OC ( ˯Ύϣ έΎΧΑ ϲϟ· )OC( . 

 

 

 ..................................................................................................................... 

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

          
Q1 Q2 Q3 Q4 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

L f 

m 

QV 

m 

Qf 

m 

LV 

m 

έΎϬλϧϼϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ 
ϡγΟϟ΍ ΔϠΗϛϭ 

έϳΧΑΗϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ 
ϡγΟϟ΍ ΔϠΗϛϭ 

έΎϬλϧϻ΍ Γέ΍έΣ 
ϡγΟϟ΍ ΔϠΗϛϭ 

 έϳΧΑΗϟ΍ Γέ΍έΣ
ϡγΟϟ΍ ΔϠΗϛϭ 

- 30 

100 

  

0 



 

- 22-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................             
 ϝΎΛϣ2: ) ϝϳϭΣΗϟ Δϣίϼϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ 200 g ) ΎϬΗέ΍έΣ ΔΟέΩ ΞϠΛϟ΍ ϥϣ (- OC ( ˯Ύϣ ϲϟ· )OC( . 

 

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

 .....................................................................................................................

..................................................................................................................... 

 ϝΎΛϣ3:  ) ϝϳϭΣΗϟ Δϣίϼϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ 0.5 kg) ΎϬΗέ΍έΣ ΔΟέΩ ˯Ύϣϟ΍ ϥϣ ( OC ( ϲϟ· έΎΧΑ ˯Ύϣ )13 OC( . 

 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

   ϝΎΛϣ4: ) ϝϳϭΣΗϟ ΔϘϠρϧϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ 0.25 kg ) ˯Ύϣ ϥϣ (5 OC ( ϲϟ·ΞϠΛ ϖϠρϣϟ΍ έϔλϟ΍ ΔΟέΩ Ωϧϋ . 

  

 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

  ϝΎΛϣ5:  ΎϬΗϠΗϛ ΩϳϠΟ Δόρϗ Εϔϳο΃) ( 0.1 kg  ΩϣΟΗϟ΍ ΔΟέΩ Ωϧϋ  ϱϭΗΣϳ Δϳϋϭϧϟ΍ Γέ΍έΣϟ΍ ϝϣϬϣ ϱέ΍έΣ έόγϣ ϰϟ· 

 ϰϠϋ( 0.4 kg ) Γέ΍έΣ ΔΟέΩ Ωϧϋ ˯Ύϣϟ΍ ϥϣ )50 Co  ( . ΃ ΩόΑ ϡΎυϧϠϟ Δϳ΋ΎϬϧϟ΍ Γέ΍έΣϟ΍ ΔΟέΩ ΏγΣϻ΍ ϥ΍ίΗϝ΍. ϱέ΍έΣ 

 

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

- 20 

80 

  

0 

          
Q1 Q2 Q3   

-273 

50 

  

0 

        
Q1 Q2 Q3   

Q1 Q2 Q3 
        

  

100 

120 

0 
10 

Q1 Q2 Q3 
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ΦϳέΎΗϟ΍:  ......../........./.................       غناطيسيةĞالوحدة الثالثة : الكهرباء  و ا 
 الفصل الأول : الكهرباء

 ) αέΩϟ΍1 -1(   : الات الكهربائيةİالات الكهربائية و خطوط اİا
                              مع 

ً
القوة الكهربائية اĞتبادلة بč شحنتč تتناسب طرديا

 مع مربع اĞسافة بينهما
ً
                                  حاصل ضرب الشحنتč وعكسيا

  : ϥϳϣϳγΟ ϥϳΑ ΔϳΑΫΎΟϟ΍ Γϭϗ ΔϠΛϣ΃ ϥϣ **........................................................   

    

 اĜيز اĮيط بالشحنة الكهربائية الذي يظهر فيه تأثČ القوة الكهربائية                                            

  القوة الكهربائية اĞؤثرة على وحدة الشحنات اĞوجبة اĞوضوعة عند نقطة                                            

  اĒاه القوة الكهربائية اĞؤثرة على وحدة الشحنات اĞوجبة اĞوضوعة عند نقطة                                            

  

      

  ΓΩΣϭΑ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη αΎϘΗ **.......................... 

  ϲϫ ϝΎΟϣϟ΍ ΓΩη ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **.............................................................................................   

 **  έΑΗόϳ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍  ...................... ΔϗΎρϠϟ Δϳ΋ΎΑέϬϛϟ΍ . 

ΔϧΣηϟ΍ ϥϋ ˱΍ΩϳόΑ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ϪΟΗϳ **................    ΔϧΣηϟ΍ ϭΣϧ ϪΟΗϳϭ............... 

**  ϱϭΎγΗ έΎΑΗΧϻ΍ ΔϧΣη ϥϭϛΗ ΎϣΩϧϋ ϝΎΟϣϟ΍ ΓΩηϭ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ ϱϭΎγΗΗ .............. 

                        )K) ϱϭΎγϳϭ ϡϭϟϭϛ ΕΑΎΛ ϲϣγϳ ( 9 x109 N.m2/C2˯΍ϭϬϟ΍ ϲϓ ( 

ϪΟϭ ΔϧέΎϘϣϟ΍ ΔΑΟϭϣϟ΍ ΔϧΣηϟ΍ ϲϓ ΔΑϟΎγϟ΍ ΔϧΣηϟ΍ ϲϓ 

 ΓϭϘϟ΍ ϲϬΟΗϣ ϡγέ
 ϝΎΟϣϟ΍ ΓΩηϭ

  

 ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ϩΎΟΗ΍
Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϠϟ ΔΑγϧϟΎΑ 

    
                                                                              

                                            
1- ....................................................................................................... 
2- ...................................................................................................... 
3 - ......................................................................................................

                           

1 - ϊρΎϘΗΗ ϻ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ρϭρΧ. 
 ....................................................................................................................................................      

2 -ϰϠϋ ΓέΩΎϗϭ  ΎϬϟΎΟϣ ϲϓ ϯέΧ΃ ΔϳρϘϧ ΔϧΣη ϊϓΩ ϰϠϋ ΓέΩΎϗ Ύϣ ίϳΣ ϲϓ ΓΩϭΟϭϣϟ΍ ΔϧΣηϟ΍ ϝϐη ίΎΟϧ΍ . 
 .................................................................................................................................................        
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  : ΔϳΗϵ΍ ϝΎϛηϷ΍ ϥϣ ϝϛη ϝϛ ϝΛϣϳ ΍ΫΎϣ ** 

 

 

 

 ...............................
.............................. 

 ...............................
.............................. 

 ...............................
.............................. 

 ...............................
.............................. 

 

ϪΟϭ ΔϧέΎϘϣϟ΍ ϡυΗϧϣϟ΍ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ϡυΗϧϣϟ΍ έϳϏ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ 

ϑϳέόΗϟ΍ 
اİال الكهربائي ثابت الشدة 
وثابت الاĒاه في ėيع نقاطه 

اİال الكهربائي متغČ الشدة 
ومتغČ الاĒاه في ėيع نقاطه 

 ϝΎΛϣ
 ............................................
 .............................................

 ............................................
 .............................................

 Ϫλ΍ϭΧ
 ............................................
 .............................................

 ............................................
 .............................................

 ϡΩΧΗγϣϟ΍ ϥϭϧΎϘϟ΍
 ϝΎΟϣϟ΍ ΓΩη ΏΎγΣϟ d

V
E =

 2d

Kq
E =  

                         

 ) έϳϏ ϱέΧ΃ ΓΩΣϭΑ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη αΎϳϗ ϥϛϣϳ **N/C  ϲϫ ( ..................... 

** ϊϣ ˱ΎϳΩέρ ΏγΎϧΗΗ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ρϭρΧ ΔϓΎΛϛ ...........................................  

΍ ** ϥϳΗϧΣηϟ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ 

  ) ΔϧΣηϟ΍ ωϭϧa (..........  ) ΔϧΣηϟ΍ϭb( ......... 

 

  

 

 
 

 

 

 
1- ) ϪΗΩη ϡυΗϧϣ έϳϏ ϝΎΟϣ ΓΩηϟ E ) ΔϧΣηϟ΍ ϥϋ ΔρϘϧϟ΍ ΩόΑ ΢Αλ΃ ΍Ϋ· ( 2 d. (  

 ......................................................................................................................................................     

2- ) ϪΗΩη ϡυΗϧϣ ϝΎΟϣ ΓΩηϟ E ) ϲϟ· ϥϳΣϭϠϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕΩϳί ΍Ϋ· ( 2 d. (  
       ......................................................................................................................................................

a b 

E 

q 

 ΔϳΑέϬϛϟ΍ ΔϧΣηϟ΍ϭ ϝΎΟϣϟ΍ ΓΩη
 ϡυΗϧϣ έϳϏ ϲ΋ΎΑέϬϛ ϝΎΟϣ ϲϓ

E 

d2 

 ΔρϘϧϟ΍ ΩόΑ ϊΑέϣϭ ϝΎΟϣϟ΍ ΓΩη
 ϡυΗϧϣ έϳϏ ϲ΋ΎΑέϬϛ ϝΎΟϣ ϲϓ

E 

V 

 ϲϓ ΩϬΟϟ΍ ϕέϓϭ ϝΎΟϣϟ΍ ΓΩη
ϥϳΣϭϠϟ΍ ϥϳΑ ΩόΑϟ΍ ΕΎΑΛ Ωϧϋ ϑΛϛϣ 

E 

d 

 ϥϳΣϭϠϟ΍ ΩόΑϭ ϝΎΟϣϟ΍ ΓΩη
 ϡυΗϧϣ ϲ΋ΎΑέϬϛ ϝΎΟϣ ϲϓ

 ϝΛϣϳ ϝϳϣϟ΍...........  V 

d 

 ϥϳΣϭϠϟ΍ ΩόΑϭ ϲΑέϬϛϟ΍ ΩϬΟϟ΍
 ϡυΗϧϣ ϲ΋ΎΑέϬϛ ϝΎΟϣ ϲϓ

: ΙΩΣϳ ΍ΫΎϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍ :  ......../........./.................               الات الكهربائيةİتابع ا 
 ΏΎγΣϟ **ΔϠλΣϣϥϳΗρϘϧ ϥϳΗϧΣη ϥϋ ϥϳΟΗΎϧ ϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ  : Δϗϼόϟ΍ ϡΩΧΗγϧ ...............................................  

 ΏΎγΣϟ **ΔϠλΣϣ ϩΎΟΗ΍ϥϳΗρϘϧ ϥϳΗϧΣη ϥϋ ϥϳΟΗΎϧ ϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ  : Δϗϼόϟ΍ ϡΩΧΗγϧ ....................................... 

** ϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ ΔϠλΣϣ  ΩΣ΍ϭ ϩΎΟΗ΍ ϲϓ  ϱϭΎγΗ .................................. ΎϬϫΎΟΗ΍ϭ............................................... 

** ϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ ΔϠλΣϣ ϥϳγϛΎόΗϣ  ϱϭΎγΗ  ...........................................ΎϬϫΎΟΗ΍ϭ  ..............................................

 
 ϝΎΛϣ1:   ϝϛηϟ΍ ϲϓ ϥΎΗϋϭοϭϣ ϥΎΗϳ΋ΎΑέϬϛ ϥΎΗϧΣη ˯΍ϭϬϟ΍ ϲϓϥϳΗρϘϧϟ΍ Ωϧϋ  Aϭ Bέ΍ΩϘϣ) ΎϣϫqA = 2 x10-8 C  (

)ϭqB = - 2 x10-8 C (ΔρϘϧϟ΍ ϥϋ ϥΎΗϧΣηϟ΍ ΩόΑΗ) M   (ΔϓΎγϣ) 10 cm. (  

΃(  έ΍ΩϘϣ ΏγΣ΃  ΔϠλΣϣ ϩΎΟΗ΍ϭ ΔρϘϧϟ΍ Ωϧϋ ϥϳΗϧΣηϟ΍ ϥϋ ΞΗΎϧϟ΍ ϝΎΟϣϟ΍ ΓΩη)M  . (  
.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

Ώ( . ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΔϠλΣϣ ϪΟΗϣ έλΎϧϋ ΩΩΣ 

.............................................................................................................................................................. 

 ϝΎΛϣ2:   ϝϛηϟ΍ ϲϓ ϥΎΗϋϭοϭϣ ϥΎΗϳ΋ΎΑέϬϛ ϥΎΗϧΣη ˯΍ϭϬϟ΍ ϲϓϥϳΗρϘϧϟ΍ Ωϧϋ  Aϭ Bέ΍ΩϘϣ) ΎϣϫqA = 3 x10-8 C  (

) ϭqB = - 2 x10-8 C ( ΔρϘϧϟ΍  ϥϋ ϥΎΗϧΣηϟ΍ ΩόΑΗM )  ϲϟ΍ϭΗϟ΍ ϲϠϋ (ΔϓΎγϣ ) 6 cm(   ) ϭ8 cm . (  

΃(  έ΍ΩϘϣ ΏγΣ΃  ΔϠλΣϣ ϩΎΟΗ΍ϭ ΔρϘϧϟ΍ Ωϧϋ ϥϳΗϧΣηϟ΍ ϥϋ ΞΗΎϧϟ΍ ϝΎΟϣϟ΍ ΓΩη )M (  .

  .....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

.....................................................................................................     

       

 M    B 

A 

8 cm 

6 cm 
10 cm 

  

  

  

    

  

  

  

60 

60 60 
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 ϝΎΛϣ3 :  ϥΎΗϳ΋ΎΑέϬϛ ϥΎΗϧΣη )qA = 4 µC) ϭ (qB = - 6 µC  ( 

  ΎϣϬοόΑ ϥϋ ϥ΍ΩόΑϳ ϭ ΩΣ΍ϭ ρΧ ϲϠϋ    )  AB = 20 cm . ( 

΃( ω ΞΗΎϧϟ΍ ϝΎΟϣϟ΍ ΓΩη έ΍ΩϘϣ ΏγΣ΃ . ΎϣϬϧϳΑ ϑλΗϧϣϟ΍ ϲϓ ΔρϘϧ Ωϧ 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

(Ώ ΏγΣ΃  ) Ύϫέ΍ΩϘϣ ΔϧΣη ϲϠϋ ΓέΛ΅ϣϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍5 µC . ΔρϘϧϟ΍ αϔϧ Ωϧϋ Δϋϭοϭϣ ( 

 .......................................................................................................................................................... 

 ϝΎΛϣ4 :  ϥΎΗϳ΋ΎΑέϬϛ ϥΎΗϧΣη)  qA = 12 µC)ϭ (qB = 8 µC   ( 

    ΎϣϬοόΑ ϥϋ ϥ΍ΩόΑϳϭ ΩΣ΍ϭ  ρΧ ϲϠϋ  )  AB = 10 cm . ( 

΃( ω ΞΗΎϧϟ΍ ϝΎΟϣϟ΍ ΓΩη έ΍ΩϘϣ ΏγΣ΃ . ΎϣϬϧϳΑ ϑλΗϧϣϟ΍ ϲϓ ΔρϘϧ Ωϧ 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

.......................................................................................................................................................... 

 ϝΎΛϣ5:   ϥϳϧϭΣηϣ ϥϳϳί΍ϭΗϣ ϥϳΣϭϟϥϳΑ ΔϓΎγϣϟ΍Ύϣϫ( 5 cm )  ϰϠϋ ΓέΛ΅ϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ϭ  ϪΗϧΣη ϥϭέΗϛϟ·

 )           1.6 x 10-19 C ( ϱϭΎγΗ ϥϳΣϭϠϟ΍ ϥϳΑ ϪϟΎϘΗϧ΍ Ωϧϋ  ) 3.2 x 10-16 N ( . : ΏγΣ΃   

΃(   . ϥϳΣϭϠϟ΍ ϥϳΑ  ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη
.......................................................................................................................................................... 

(Ώϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΔϠλΣϣ ϪΟΗϣ έλΎϧϋ ΩΩΣ  . 
.......................................................................................................................................................... 

(Ν . ϥϳΣϭϠϟ΍ ϥϳΑ ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ ϕέϓ 
.......................................................................................................................................................... 

(Ω   = ϥϭέΗϛϟϹ΍ ΔϠΗϛ ΙϳΣ ) . ϥϭέΗϛϟϹ΍ ΎϬΑ ϙέΣΗϳ ϲΗϟ΍ ΔϠΟόϟ΍9.1 x 10
-31

 Kg   ( 
.......................................................................................................................................................... 

qB                                             qA + - 

qB                                             qA + + 
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ΦϳέΎΗϟ΍:  ......../........./.................              ) αέΩϟ΍1 -2(   : 
 لوحـč معدنـيč مسـتويč ومـتوازيč ومتقابلč بينهما مادة عازلـة                            

: ϲϫ ϑΛϛϣϟ΍ ΕΎϣ΍ΩΧΗγ΍ ϡϫ΃ **    1-   ...................................................................................  
                                                      2- ................................................................................... 
                                                      3- ................................................................................... 

: ϲϫ ϑΛϛϣϟ΍ ω΍ϭϧ΃  **  

:  ϝϛηϟ΍ ΙϳΣ ϥϣ -΃ ............................................................  

:  Δόγϟ΍ ΙϳΣ ϥϣ -Ώ .......................................................... 

                               ϲ΋ΎΑέϬϛ ΩϬΟ έΩλϣΑ ϑΛϛϣϟ΍ ϲΣϭϟ ϝϳλϭΗ Ωϧϋ. 
    ......................................................................................................................................................

.....................................................................................................................................................    

**  ϥϭϛϳ ϑΛϛϣϟ΍ ϲϓΔϳέΎρΑϠϟ ΏΟϭϣϟ΍ ΏρϘϟΎΑ ϝλΗϣϟ΍ ΡϭϠϟ΍ .................  ΔϧΣηϟ΍ . 

**  ϥϭϛϳ ϑΛϛϣϟ΍ ϲϓϝ΍ ΏρϘϟΎΑ ϝλΗϣϟ΍ ΡϭϠϟ΍ΏϟΎγΔϳέΎρΑϠϟ  ..................  ΔϧΣηϟ΍ . 

 ϥϳΣϭϠϟ΍ ϲϠϋ ϥϳΗϧΣηϟ΍ έ΍ΩϘϣ ϥϭϛϳ ϑΛϛϣϟ΍ ϲϓ ** ...........................................    

النسبة بč شحنة اĞكثف وفرق جهده                                                               
 لوحيه čهد بěفولت1أو       شحنة مكثف فرق ا 

: Δϗϼόϟ΍ ϡΩΧΗγϧ ϑΛϛϣϟ΍ Δόγ ΏΎγΣϟ ** ............................... 

 ϲϫ ϑΛϛϣϟ΍ Δόγ αΎϳϗ ΓΩΣϭ ** ....................   ΊϓΎϛΗϭ....................   

 ΏγΎϧΗΗ ϑΛϛϣϟ΍ ϲΣϭϟ ΩΣ΃ ϰϠϋ έϬυΗ ϲΗϟ΍ ΔϧΣηϟ΍ Δϳϣϛ ** ............  ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ϝϭΫΑϣϟ΍ ΩϬΟϟ΍ ϕέϓ έ΍ΩϘϣ ϊϣ

 **ϥϭΣ˰ηϣ ϑΛ˰ϛϣ ϝϛ ΔϧΣ˰η Ε˰ϧΎϛ ΍ΫΈϓ  Ϫϳ˰Σϭϟ ϥϣµC)   10) ΓΩΣϭΑ ϑΛ˰ϛϣϟ΍ ΔϧΣ˰˰η ϥΈϓ (µC  ϱϭΎ˰γΗ ( …….. 

                . ΩϬΟϟ΍ ϭ΃ ΔϧΣηϟ΍ ϰϠϋ ϑΛϛϣϠϟ Δόγ ΩϣΗόΗ ϻ ϭ΃  ϪΗϧΣη ΕέϳϐΗ ΎϣϬϣ ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ έϳϐΗΗ ϻ
……………………………………………………………………………………..……………………………………   

                                ϑΛϛϣ Δόγ 50  Ω΍έΎϓϭέϛϳϣ  

………………………………………………………………………………………………..……………………………………… 

 
 
 
 
 
 
 
 

               

 

 

  

: ΙΩΣϳ ΍ΫΎϣ 

  

q 

C V 

: ϝϠϋ 

: ϥ΄Α ΩϭλϘϣϟ΍ Ύϣ 

V 

q 

V 

C 

q 

C 

 ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ϭ ΔϳΑέϬϛϟ΍ Δόγϟ΍
Δϳ΋ΎΑέϬϛϟ΍ ΔϧΣηϟ΍ ΕϭΑΛ Ωϧϋ 

 ΔϳΑέϬϛϟ΍ ΔϧΣηϟ΍ϭ ΔϳΑέϬϛϟ΍ Δόγϟ΍
ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ ΕϭΑΛ Ωϧϋ 

 ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ϭ ΔϳΑέϬϛϟ΍ ΔϧΣηϟ΍
Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ ΕϭΑΛ Ωϧϋ 
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1-       ...............................  2 -  ..............................         3-  ............................. 
 

) **0ε ϲϣγϳ (  ............................................................. )  ϱϭΎγϳϭmF /1085.8 12
0

−×=ε   ( 

) **rε ϲϣγϳ ( ..............................................................ϱϭΎγϳ ˯΍ϭϬϠϟ ϥϭϛϳϭ ϱέΧϵ ΓΩΎϣ ϥϣ ϑϠΗΧϳϭ ........ 

 )  ˯΍ϭϬϟ΍ ϥϣ ˱ϻΩΑ ΔϟίΎϋ ΓΩΎϣ ΔϓΎο· Ωϧϋ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ ΏΎγΣϟ **C: Δϗϼόϟ΍ ϡΩΧΗγϧ (  ....................................  

) ϱέ΋΍Ωϟ΍ ϑΛϛϣϠϟ ΔϳΣϭϠϟ΍ ΔΣΎγϣϟ΍ ΏΎγΣϟ ** A   : Δϗϼόϟ΍ ϡΩΧΗγϧ ( ................................. 

 **ϥϣ ϲ΋΍ϭ˰ϫ ϑΛ˰ϛϣϟ Δ˰ϳ΋ΎΑέϬϛϟ΍ Δό˰γϟ΍ Ω΍Ωί˰˰Η   µ.F)8ϲϟ· (  µ.F) 48ϥϳ˰Α ίϳ˰Σϟ΍ ΝΎ˰Οίϟ΍ ϸ˰ϣϳ ΎϣΩ˰ϧϋ (  Ϫϳ˰˰Σϭϟ 

    ϥϭϛ˰ϳϓ Δϳ˰ϟίΎόϟ΍ Ε˰˰ΑΎΛ  ˱ΎϳϭΎ˰˰γϣ ΝΎ˰ΟίϠϟ........................... 

  ** ϥϳ˰Α Δ˰ϟίΎϋ ΓΩΎ˰ϣ Εό˰˰οϭ˵ ϡΛ Ϫ˰ϳϠϋ Ε˰˰ϧΎϛ Ύϣ ϲϠ˰˰˷Λϣ ϲϟ· ϭ˳Η˰γϣ ϲ΋΍ϭ˰ϫ ϑΛ˰ϛϣ ϲ˰Σϭϟ ϥϳΑ ΔϓΎ˰γϣϟ΍ ΓΩΎ˰ϳί Ω˰ϧϋ 

      Ε˰˰ΑΎΛ Ϫϳ˰˰ΣϭϟΎϬϳΗϟίΎϋϯϭΎ˰γϳ Δϳ΋ΎΑέϬϛϟ΍  ) 2   ϑΛ˰ϛϣϠϟ Δ˰ϳ΋ΎΑέϬϛϟ΍ Δό˰γϟ΍ ϥΈϓ (............................. 

ϑΛ˰ϛϣϟ΍ ** ϱϭΗ˰γϣϟ΍ ϱΫϟ΍ Ϫ˰ϟ έΑ˰ϛ΃ Δό˰γ Δ˰ϳ΋ΎΑέϬϛ ϥϣ ΕΎ˰ϔΛ˰ϛϣϟ΍ Δ˰ϳϟΎΗϟ΍ ϭ˰ϫ:  .................................... 

 : ΏΑγϟ΍   ....................................................................................................................................

 

 

 

 

 

 

 

  

 
                                     

                . ˯΍ϭϬϟ΍ ϥϣ ϻΩΑ ϪϳΣϭϟ ϥϳΑ ΔϟίΎϋ ΓΩΎϣ ϊοϭ Ωϧϋ ϑΛϛϣϟ΍ Δόγ Ω΍ΩίΗ 
 ...................................................................................................................................................

.................................................................................................................................................






d

A
C rεε 0=

ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ 

: ϝϠϋ 

 Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍
ϥϳΣϭϠϟ΍ ϥϳΑ ΩόΑϟ΍ ΏϭϠϘϣϭ 

 Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍
ΓΩΎϣϠϟ ΔϳϟίΎόϟ΍ ΕΑΎΛϭ 

 ΔϳΑέϬϛϟ΍ Δόγϟ΍
ϥϳΣϭϠϟ΍ ϥϳΑ ΩόΑϟ΍ϭ 

 Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍
 ΔϛέΗηϣϟ΍ ΔϳΣϭϠϟ΍ ΔΣΎγϣϟ΍ϭ

A 

C 

d 

C 

rε 

C 

d

1
 

C 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................                     
                                                        

 Δϗϼόϟ΍ ϡ΍ΩΧΗγΎΑ ** )qV
2

1
U=  : ϥ΃ ΞΗϧΗγ΃ (

    

 

2

2

1
CVU = 

C

q
U

2

2

1
= 

 

  

 

  

 
 

 

 

 

 
 

  ϑΛϛϣ Δόγϭ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍ΔϳέΎρΑΑ ϝ˰λΗϣ 

 

 

 

 
 

  ϑΛϛϣ Δόγϭ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍ϝϭίόϣϭ ϥϭΣ˰ηϣ 
 

** ϊϣ ΎϳΩέρ ΏγΎϧΗΗ ΔϳέΎρΑΑ ϝ˰λΗϣ ϑΛϛϣ ϲϓ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ ...................................................... 

 ** ϊϣ ΎϳΩέρ ΏγΎϧΗΗ ϝϭίόϣϭ ϥϭΣηϣ ϑΛϛϣ ϲϓ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍.................    ϊϣ ˱Ύϳγϛϋϭ............... 

                          

1 . ϲϠΛϣϠϟ ΔϛέΗηϣϟ΍ ΔϳΣϭϠϟ΍ ΔΣΎγϣϟ΍ ΕΩ΍ί ΍Ϋ· ϑΛϛϣϟ΍ Δόγϟ -
  .......................................................................................................................................................... 

2  . ϲϠΛϣϠϟ ϥϳΣϭϠϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕΩ΍ί ΍Ϋ· ϑΛϛϣϟ΍ Δόγϟ -
  ......................................................................................................................................................... 

3 ) ϲ΋ΎΑέϬϛϟ΍ ϝίόϟ΍ ΕΑΎΛ ΔϟίΎϋ ΓΩΎϣΑ ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ˯΍ϭϬϟ΍ ϝ΍ΩΑΗγ΍ ϡΗ ΍Ϋ· ϑΛϛϣϟ΍ Δόγϟ -4=rε(   .
  ......................................................................................................................................................... 

4 ) ΎϬϳΗϟίΎϋ ΕΑΎΛ Δ˰ϟίΎϋ ΓΩΎϣ ϊ˰οϭ Ω˰ϧϋ -2 : ϑΛ˰ϛϣϟ΍ ΍Ϋ˰ϫ ϥΎϛ ΍Ϋ· ϱϭΗ˰γϣ ϲ΋΍ϭϫ ϑΛ˰ϛϣ ϲΣϭϟ ϥϳΑ ( 

Δ˰ϧέΎϘϣϟ΍ Ϫ˰Οϭ  ΔϳέΎρΑΑ ϝ˰λΗϣ)έϣΗ˰γϣ έΎϳΗ ϊ˰Αϧϣ( ΔϳέΎρΑϟ΍ ϥϋ ϝϭίόϣϭ ϥϭΣ˰ηϣ 

Δ˰ϳ΋ΎΑέϬϛϟ΍ Δό˰γϟ΍   

ϲ΋ΎΑέϬϛϟ΍ Ω˰ϬΟϟ΍   

ΔϧΣ˰ηϟ΍ Δϳϣϛ   

ϝΎΟϣϟ΍ ΓΩη   

ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍   
 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

ϑΛϛϣ ϲϓ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ 

C 

U 

C 

U 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

5 : ϥϳϠΛϣϠϟ ϭΗ˰γϣ ϲ΋΍ϭϫ ϑΛ˰ϛϣ ϲΣϭϟ ϥϳΑ ΔϓΎγϣϟ΍ ΓΩΎϳί Ωϧϋ -

Δ˰ϧέΎϘϣϟ΍ Ϫ˰Οϭ  ΔϳέΎρΑΑ ϝ˰λΗϣ)έϣΗ˰γϣ έΎϳΗ ϊ˰Αϧϣ( ΔϳέΎρΑϟ΍ ϥϋ ϝϭίόϣϭ ϥϭΣ˰ηϣ 

Δ˰ϳ΋ΎΑέϬϛϟ΍ Δό˰γϟ΍   

ϲ΋ΎΑέϬϛϟ΍ Ω˰ϬΟϟ΍   

ΔϧΣ˰ηϟ΍ Δϳϣϛ   

ϝΎΟϣϟ΍ ΓΩη   

ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍   
 

 ϝΎΛϣ1:   ) ΔϛέΗηϣϟ΍ ΎϣϬΗΣΎγϣ ϥϳϳϧΩόϣ ϥϳΣϭϟ ϥϣ ωϭϧλϣ ϲ΋΍ϭϫ ϑΛϛϣ10 cm 2ϭ (   )20 cm 2 ΔϓΎγϣϟ΍ (  

            ) ϱϭΎγΗ ΎϣϬϧϳΑ ΔϠλΎϔϟ΍( 2 mm  )  Ύϫέ΍ΩϘϣ ΔϧΣη ϝϣΣϳϭ  (  20 µC      :  ΏγΣ΍ . 

. ϑΛϛϣϟ΍ ΍ΫϬϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ -΃ 
  ......................................................................................................................................................... 

  ......................................................................................................................................................... 

 . ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ΩϬΟϟ΍ ϕέϓ -Ώ
  ......................................................................................................................................................... 

  ......................................................................................................................................................... 

 . ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη –Ν
   .........................................................................................................................................................

  ......................................................................................................................................................... 

 . ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ –Ω
  ......................................................................................................................................................... 

  ......................................................................................................................................................... 

 ) ΎϬϟ ϲΑγϧϟ΍ ϝίόϟ΍ ΕΑΎΛ Ύϛϳϣϟ΍ ΓΩΎϣΑ ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ˯΍ϭϬϟ΍ ϝ΍ΩΑΗγ΍ ϡΗ ΍Ϋ· Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ –˰ϫ5=rε . ( 
  ......................................................................................................................................................... 

 ϝΎΛϣ2:   ) ΎϣϬϧϣ ϝϛ έρϗ ϑλϧ ϥϳϳϧΩόϣ ϥϳΣϭϟ ϥϣ ωϭϧλϣ ϲ΋΍ϭϫ ϑΛϛϣ5 cm ΎϣϬϧϳΑ ΔϠλΎϔϟ΍ ΔϓΎγϣϟ΍ϭ (  

             ) ϱϭΎγΗ( 1 cm . ϑΛϛϣϟ΍ ΍ΫϬϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ ΏγΣ΃ . 

  .........................................................................................................................................................

  ......................................................................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ΦϳέΎΗϟ΍:  ......../........./.................                    

ϪΟϭΔϧέΎϘϣϟ΍  ϲϟ΍ϭΗϟ΍  ϲϠϋ ΕΎϔΛϛϣϟ΍ ϝϳλϭΗ ϱί΍ϭΗϟ΍  ϲϠϋ ΕΎϔΛϛϣϟ΍ ϝϳλϭΗ 

1 ϡγέϟ΍ -
 
 

 

 

2 ϑΛϛϣ ϝϛ ϲϓ ΩϬΟϟ΍ ϕέϓ -  

3 ϑΛϛϣ ϝϛ ϲϓ ΔϧΣηϟ΍ Δϳϣϛ -  

 

4 ΏΎγΣϟ ϥϭϧΎϗ ΝΎΗϧΗγ΍ -
 Δ΋ϓΎϛϣϟ΍ Δόγϟ΍     

 
 
 
 
 
 
 
 
 

 

5  Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ -
 ΕΎόγϟ΍ ϲϗΎΑΑ ΎϬΗϗϼϋϭ    

  

6  Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ -
 Δόγ έΑϛ΃ϭ έϐλ΄Α ΎϬΗϗϼϋϭ    

  

7 ΔϟΎΣ ϲϓ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ -
 ϑΛϛϣ ϝϛ Δόγ ϱϭΎγΗ     N

C
Ceq

1= 

 

NCCeq ×= 1 

8 ϑΛϛϣ ϝϛ Δόγ Δϗϼϋ -
 ΩϬΟϟ΍ ϕέϓϭ     

  

9 ϑΛϛϣ ϝϛ Δόγ Δϗϼϋ -
ΔϧΣηϟ΍ Δϳϣϛϭ      

  

10 ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍ Δϗϼϋ -
 Δ΋ϓΎϛϣϟ΍ ΔόγϟΎΑ       

  

11 ΩϬΟϟ΍ϭ ΔϧΣηϟ΍ Δϗϼϋ ϡγέ -
  ϑΛϛϣ ϝϛ Δόγ ϊϣ       

 

 

12  ΔϗΎρϟ΍ Δϗϼϋ ϡγέ -
  ϑΛϛϣ ϝϛ Δόγ ϊϣ ΔϧίΗΧϣϟ΍

  

 

V 

C 

q 

C 

V 

C 

q 

C 

C 

U 

C 

U
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................                  
 ϝΎΛϣ1:   )  Δ΋ϓΎϛϣϟ΍ ΎϬΗόγ ΕϧΎϛϓ ϲϟ΍ϭΗϟ΍ ϰϠϋ ΕϠλϭ Δόγϟ΍ ΔϳϭΎγΗϣ ΕΎϔΛϛϣ ΔγϣΧ µF 10 (  : ΏγΣ΃ . 

 Δόγ ( ΃                                               :  ϑΛϛϣ ϝϛ
   ......................................................................................................................................................... 

                             :  ϱί΍ϭΗϟ΍ ϲϠϋ ϡϬϠϳλϭΗ Ωϧϋ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ (Ώ
  ......................................................................................................................................................... 

 ϝΎΛϣ2 : : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΩϬΟϟ΍ ϕέϓ  ΏγΣ΃ ( ΃ V2 : (

 ...................................................................................

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΔϧΣηϟ΍ Δϳϣϛ ΏγΣ΃ (Ώq2  : ( 

 ...................................................................................

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ (Ν U2: ( 

 ...................................................................................

 ϝΎΛϣ3:   : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΩϬΟϟ΍ ϕέϓ  ΏγΣ΃ ( ΃ V2 : (

 ...................................................................................

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΔϧΣηϟ΍ Δϳϣϛ ΏγΣ΃ (Ώq2  : ( 

 ...................................................................................

 ) ϲϧΎΛϟ΍ ϑΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ (Ν U2: ( 

 ...................................................................................

 ϝΎΛϣ4:   ΕΎϔΛϛϣ ΙϼΛ ΕϠλϭ)4 µF  C1= ϭ ( )12 µF  C2= ϭ ( )2 µF  C3=(   

 )  έϣΗγϣ ΩϬΟ έΩλϣΑ            10 V      : ΏγΣ΃ . ( 

: ΔΛϼΛϟ΍ ΕΎϔΛϛϣϠϟ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ έ΍ΩϘϣ ( ΃ 
............................................................................................................... 

  ................................................................................................................

............................................................................................................... 

............................................................................................................... 

 ) ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ ΔϧΣηϟ΍ (ΏC3: (  
  ......................................................................................................................................................... 

U1=2 x 10 -4 J 

C1= 4 µF C2 = 8 µF 

V1= 10 V 
V2  

q1= 40 µC q2 = ??   

U2 = ??   

U1=6 x 10 -4 J 

C1= 5 µF C2 = 10 µF 

V1= 20 V V2 = ??   

q1= 60 µC q2 = ??   

U2 = ??   
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ϝΎΛϣ5 :  ) ϩΩϬΟ ϕέϓ έΩλϣΑ ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ Ύϣϛ ΕϠλϭ ΕΎϔΛϛϣ ΙϼΛ24 V  : ΏγΣ΃ . (  

 . ΙϼΛϟ΍ ΕΎϔΛϛϣϠϟ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ ( ΃
 ......................................................................................................

 ......................................................................................................

 ......................................................................................................

 ) ϑΛϛϣϟ΍ ΔϧΣη (ΏC3 ( . 

 ...........................................................................................................................................................

 ) ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ΩϬΟϟ΍ ϕέϓ (ΝC1 ( . 

 ...........................................................................................................................................................

 ) ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ (ΩC2( .  

 ...........................................................................................................................................................

. ˱Ύόϣ ΙϼΛϟ΍ ΕΎϔΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϳϠϛϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ (˰ϫ 

 ...........................................................................................................................................................

 ϝΎΛϣ6 :  ) ϱϭΎγΗ ˱Ύόϣ ΙϼΛϟ΍ ΕΎϔΛϛϣϠϟ ΔϳϠϛϟ΍ ΔϧΣηϟ΍ ΕϧΎϛϭ ϝϛηϟΎΑ Ύϣϛ ΕϠλϭ ΕΎϔΛϛϣ ΙϼΛ240 µC  : ΏγΣ΃ . (  

 . ΙϼΛϟ΍ ΕΎϔΛϛϣϠϟ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ ( ΃
 ......................................................................................................

 .....................................................................................................

 ) ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ΩϬΟϟ΍ ϕέϓ (ΏC2 (  .

..................................................................................................... 

..................................................................................................... 

 ) ϑΛϛϣϟ΍ ΔϧΣη (ΝC3 ( . 

...................................................................................................... 

..................................................................................................... 

. ˱Ύόϣ ΙϼΛϟ΍ ΕΎϔΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϳϠϛϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ (Ω 

...................................................................................................... 

..................................................................................................... 

) ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ˯΍ϭϬϟ΍ ϝ΍ΩΑΗγ΍ ϡΗ (˰ϫC1) ΔϟίΎϋ ΓΩΎϣΑ (4=rεΔϟίΎόϟ΍ ΓΩΎϣϟ΍ ΔϓΎο· ΩόΑ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ ΏγΣ΃ ( 

.......................................................................................................................................................... 

4 µF 6 µF 12 µF 

10 µF 

20 µF 

30 µF 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................     ) αέΩϟ΍2 -2(   : 
**  ΓΩΣϭΑ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ αΎϘϳ ) التسلاT (ίΎϬΟ ϪγΎϳϗ ϲϓ ϡΩΧΗγϳϭ  Ĉالتسلامي  
**  )  ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϭ΃ έΎϳΗϟ΍ ϩΎΟΗ΍ ϥϭϛϳ ΎϣΩϧϋΔΣϔλϟ΍ ΝέΎΧ(     ίϣέϟΎΑ Ϫϟ ίϣέϧ 

ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϭ΃ έΎϳΗϟ΍ ϩΎΟΗ΍ ϥϭϛϳ ΎϣΩϧϋ **   )ΔΣϔλϟ΍ ϝΧ΍Ω(     ίϣέϟΎΑ Ϫϟ ίϣέϧ  

                                           ) ϊοϧϓ ΔρϘϧ ϪϳϠϋ ϑέΣϟ΍ϭ ( Υ ) ϑέΣΑ ΃ΩΑΗ (ΔΣϔλϟ΍ ΝέΎΧ) .  Γέ΋΍Ωϟ΍ ϝΧ΍Ω  ( 
ϝΧ΍Ω)                                      ) ϊοϧϓ ΔρϘϧ ϪϳϠϋ αϳϟ ϑέΣϟ΍ϭ ( Ω ) ϑέΣΑ ΃ΩΑΗ (ΔΣϔλϟ΍X  Γέ΋΍Ωϟ΍ ϝΧ΍Ω ( 

 

  

ΔϧέΎϘϣϟ΍ ϪΟϭ 1 ϲϓ -ϡϳϘΗγϣ ϙϠγ 2ϱέ΋΍Ω ϑϠϣ ϲϓ - 3ϲΑϟϭϟ ϑϠϣ ϲϓ - 

 ˱ΎϳϠϣϋ ϩΎΟΗϻ΍ ΩϳΩΣΗ 

 ˱Ύϳέυϧ ϩΎΟΗϻ΍ ΩϳΩΣΗ
( ϲϧϣϳϟ΍ Ωϳϟ΍ ΓΩϋΎϗ ) 

 έΎϳΗϟ΍ ϩΎΟΗΎΑ ϡΎϬΑϹ΍ ϊοϭϳ
ϭΕϝΩΗϟ ϯέΧϷ΍ ϊΑΎλϷ΍ ϑϟ 

ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϩΎΟΗ΍ ϰϠϋ 

 ϑϠϣϟ΍ ϕϭϓ ϰϧϣϳϟ΍ Ωϳϟ΍ ϊοϭΗ
 έΎϳΗϟ΍ ϩΎΟΗΎΑ ϊΑΎλϷ΍ ϑϟϭ

 ϰϠϋ ϡΎϬΑϹ΍ ϝΩϳϟ ϪΟΗϣϝΎΟϣϟ΍ 
ϲγϳρΎϧϐϣϟ΍ 

 ϑϠϣϟ΍ ϕϭϓ ϰϧϣϳϟ΍ Ωϳϟ΍ ϊοϭΗ
 έϭέϣ ϩΎΟΗ΍ ϊΑΎλϷ΍ ϱί΍ϭΗ ΙϳΣΑ

 ϡΎϬΑϹ΍ ϝΩϳϟ ΕΎϘϠΣϟ΍ ϲϓ έΎϳΗϟ΍
ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϪΟΗϣ ϰϠϋ 

  ϝΎΟϣϟ΍ ϡγέ

 ϲγϳρΎϧϐϣϟ΍

 
 

 
 
 
 
     

 

 
 
 
 
 
 

    

  

 

 

  

  ϝΎΟϣϟ΍ ϡγέ

 ϲγϳρΎϧϐϣϟ΍

 

 

 

 

 

 

 

 

 
 

  

 

 

 

 

 
  

 ϝΎΟϣϟ΍ ϝϛη
ϲγϳρΎϧϐϣϟ΍ 

   

 έ΍ΩϘϣϟ΍
d

I

2ʌ
ȝ

B Ƞ ×= 
r

N.I

2

ȝ
B Ƞ ×= 

L

N.IȝB Ƞ ×= 

 ϝϣΎΣϟ΍   

  ϝϣ΍ϭόϟ΍

1- ..............................  
2-  ............................... 
3- ............................... 

1- ..............................  
2- .............................. 
3- .............................. 
4- .............................. 

1- ..............................  
2- .............................. 
3- .............................. 
4- .............................. 

 

  ) **0µϲϣγϳ (   .................................................  ˯΍ϭϬϟ΍ ϭ΃ ύ΍έϔϟ΍ ϲϓ ϱϭΎγϳϭ )  4 ʌ x 10-7 T.m/A (  

** Ϫϳϓ έΎϳΗϟ΍ έϭέϣ Ωϧϋ ϲϧϭίϠΣϟ΍ ϑϠϣϟ΍ έΑΗόϳ ....................................   ϥΎΑρϗ Ϫϟ  ΎϣϫΩΩΣϳ............................. 

                          ϊοϭ Ωϧϋ ϙϠγ Ώέϗ ΔϠλϭΑϟ΍ ΓέΑ·ϡϳ ϝλϭϣ. έϣΗγϣ ϲ΋ΎΑέϬϛ έΎϳΗ έ 
 ......................................................................................................................................                           

: ΙΩΣϳ ΍ΫΎϣ 

 ΓΩηϝΎΟϣϟ΍ ϲγϳρΎϧϐϣϟ΍ ϖϓΩΗϟ΍ ΔϓΎΛϛ ) ϲγϳρΎϧϐϣϟ΍( ϥϋ ΞΗΎϧϟ΍   ϲ΋ΎΑέϬϛ έΎϳΗ έϭέϣέϣΗγϣ 

  X 

 υϔΣϟ΍ ϝϳϬγΗϟ ΔυΣϼϣ

    

  

  

  

  

  

I 

I   X 

I 

I 

   

I 

I 
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                  : ΔϳΗϵ΍ ϝΎϛηϷ΍ ϲϓ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ρϭρΧ ϡγέ΃ 
 

 

 

                  : ΏΟ΃ ϡΛ ϝΎΟϣϟ΍ ρϭρΧ ϡγέ΃ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

  ΏρϘϟ΍ ϥϣ ˱ΎϳϠΧ΍Ω ϝΎΟϣϟ΍ ρϭρΧ ϪΟΗΗ ( ΃ ..............   ΏρϘϟ΍ ϲϟ· ..............  

  ΏρϘϟ΍ ϥϣ ˱ΎϳΟέΎΧ ϝΎΟϣϟ΍ ρϭρΧ ϪΟΗΗ (Ώ ............. ΏρϘϟ΍ ϲϟ· ..............   

                : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ( ΃
) Ωϧϋ ϥϭϛΗϳ                 A  Ώρϗ (  ..............   ) ΩϧϋϭB Ώρϗ (  ..........   

              : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ (Ώ  

) Ωϧϋ ϥϭϛΗϳ                  A  Ώρϗ (   ..............  ) ΩϧϋϭB Ώρϗ (  ...........  
 

                 ϲ΋ΎΑέϬϛ έΎϳΗ Ϫϳϓ έϣϳ ϙϠγ ϝϛηϟ΍ ΢οϭϳέϣΗγϣ ΏϭϠρϣϟ΍ϭ  : 

 ( ΃ ϪϫΎΟΗ΍ ΩΩΣϭ έΎϳΗϟ΍ έϭέϣ ϥϋ ΊηΎϧϟ΍ ϙϠγϟ΍ ϝϭΣ ϝΎΟϣϟ΍ ϝϛη ϡγέ΍. 

 (ΏϙϠγϟ΍ ϲϓ έΎϳΗϟ΍ ϩΎΟΗ΍ αϛϋ ΍Ϋ· ΙΩΣϳ ΍ΫΎϣ . 

..................................................................................................       

                 ϱέ΋΍Ω ϑϠϣ ϝϛηϟ΍ ΢οϭϳϪΑ έϣϳ  έϣΗγϣ ϲ΋ΎΑέϬϛ έΎϳΗ  ΏϭϠρϣϟ΍ϭ :

 ( ΃ ϝΎΟϣϟ΍ ϝϛη ϡγέ΍ϭΩΩΣ ϩΎΟΗ΍ ϩ ϩίϛέϣ Ωϧϋϭ ϑϠϣϟ΍ ϲϓέρ ϥϣ ϝϛ Ωϧϋ. 

 (Ώ ϰϟ· έΎϳΗϟ΍ ΓΩη ΓΩΎϳί Ωϧϋ ίϛέϣϟ΍ Ωϧϋ ϝΎΟϣϟ΍ ΓΩηϟ ΙΩΣϳ ΍ΫΎϣ. ϲϠΛϣϟ΍  
....................................................................................................      

 (Ν ϰϟ· ϑϠϣϟ΍ ΕΎϔϟ ΩΩϋ ιΎϘϧ· Ωϧϋ ίϛέϣϟ΍ Ωϧϋ ϝΎΟϣϟ΍ ΓΩηϟ ΙΩΣϳ ΍ΫΎϣϑλϧϟ΍  
 .....................................................................................................     

                     
1 -ϑέΣϧΗ ΓέΑϹ΍ ΔϳγϳρΎϧϐϣϟ΍ Ωϧϋ έϭέϣ έΎϳΗ ϲ΋ΎΑέϬϛ έϣΗγϣ ϲϓ ϙϠγ ϡϳϘΗγϣ ΏέϘϟΎΑ ΎϬϧϣ . 
.......................................................................................................................................................
2 - ΍έΎϳΗ ϝϣΣϳ ϡϳϘΗγϣ ϙϠγ ϑϟ Ωϧϋ ˱΍έϣΗγϣ ΢Αλϳϟ  ΎϬΟέΎΧ ϥϋ ϑϠϣϟ΍ ϝΧ΍Ω ϝΎΟϣϟ΍ ΓΩη ΩϳίΗ ϑϠϣ ϰϟ· ϝϛηϟ΍ ϱέ΋΍Ω  

.......................................................................................................................................................
3 -ϑΛΎϛΗΗ ρϭρΧ ϝΎΟϣϟ΍ ϲγϳρΎϧϐϣϟ΍ ϝΧ΍Ω ϑϠϣϟ΍ ΩϋΎΑΗΗϭ ϪΟέΎΧ.   
      .......................................................................................................................................................

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

ρΎηϧ 

A B 

A B 

ρΎηϧ 

ρΎηϧ 

ρΎηϧ 

ρΎηϧ 

I 

B 

L 

B 

r 

B 

d 

B 

ΔρϘϧϟ΍ ΩόΑϭ ϝΎΟϣϟ΍ ΓΩη έρϘϟ΍ ϑλϧϭ ϝΎΟϣϟ΍ ΓΩη ϑϠϣϟ΍ ϝϭρϭ ϝΎΟϣϟ΍ ΓΩη έΎϳΗϟ΍ ΓΩηϭ ϝΎΟϣϟ΍ ΓΩη 

I I 
  
  

  
  

 

N S 
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ΦϳέΎΗϟ΍:  ......../........./.................         
  ϝΎΛϣ1:    ΔρϘϧ Ωϧϋ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη ΩΟϭ΃ ϝϛηϟ΍ ϲϓ ( a )  :

 ΃(   ϥϋ ΞΗΎϧϟ΍. ϡϳϘΗγϣϟ΍ ϙϠγϟ΍ έΎϳΗ   
............................................................................................... 

 Ώ(  ϥϋ ΞΗΎϧϟ΍. ϱέ΋΍Ω ϑλϧϟ΍ ϙϠγϟ΍ έΎϳΗ  
     ....................................................................................................................................................... 

 ϝΎΛϣ2:    ϥ΍ΩόΑϳ ϥϼϳϭρ ϥΎϳί΍ϭΗϣ ϥΎϛϠγ(20 cm) έϣϳ ΎϣϬοόΑ ϥϋ  

 έΎϳΗ ϝϭϷ΍ ϙϠγϟ΍ ϲϓ ΕΩη) ϩ2 A ( ϲϓϭ ϙϠγϟ΍ϲϧΎΛϟ΍ έΎϳΗ ΕΩη) ϩ3 A (

ΔρϘϧϟ΍ϭ ϩΎΟΗϻ΍ ϲϓ ϥϳγϛΎόΗϣϭ M )   (: ΏγΣ΃ . ϑλΗϧϣϟ΍ ϲϓ 

ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη ( ΃  ρϘϓ ϝϭϷ΍ ϙϠγϟΎΑ έΎϣϟ΍ έΎϳΗϟ΍ ϥϋ ΊηΎϧϟ΍ ΔρϘϧϟ΍ ΩϧϋM. ϭ . ϩέλΎϧϋ ΩΩΣ 

     ....................................................................................................................................................... 

 : έ΍ΩϘϣϟ΍……………….      : ϩΎΟΗϻ΍……………………………….      : ϝϣΎΣϟ΍............................................................... 

 ρϘϓ ϲϧΎΛϟ΍ ϙϠγϟΎΑ έΎϣϟ΍ έΎϳΗϟ΍ ϥϋ ΊηΎϧϟ΍ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη (Ώ ΔρϘϧϟ΍ ΩϧϋM. ϭ . ϩέλΎϧϋ ΩΩΣ 

     ....................................................................................................................................................... 

 : έ΍ΩϘϣϟ΍……………….      : ϩΎΟΗϻ΍……………………………….      : ϝϣΎΣϟ΍............................................................... 

 ϲϠϛϟ΍ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη (Ν ΔρϘϧϟ΍ ΩϧϋM. ϭ . ϪϫΎΟΗ΍ ΩΩΣ 

     ....................................................................................................................................................... 

 ϝΎΛϣ3:   ΔϘϠΣ ϪΗΩη έϣΗγϣ έΎϳΗ ΎϬΑ έϣϳ ΔϳϧΩόϣ) 20 A( ϪΗΩη ΎϳγϳρΎϧϐϣ ϻΎΟϣ Ωϟϭϳϓ ) T 2ʌ ×10-5 (  

           ΔϘϠΣϟ΍ ίϛέϣ Ωϧϋ . ΏγΣ΃ ΔϳϧΩόϣϟ΍ ΔϘϠΣϟ΍ έρϗ ϑλϧ  . 

     ....................................................................................................................................................... 

 ϝΎΛϣ4:   ϩέρϗ  ϑλϧ ϱέ΋΍Ω ϑϠϣ(20 cm)) ϥϣ ϑϟ΅ϣ 50) ϪΗΩη έΎϳΗ ϪΑ έϣϳϭ (Δϔϟ  (800 mA   : ΏγΣ΃ .

 . ϱέ΋΍Ωϟ΍ ϑϠϣϟ΍ ίϛέϣ Ωϧϋ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη έ΍ΩϘϣ ΏγΣ΃ ( ΃
 

  
     ................................................................................................................... 

 . ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϪΟΗϣ έλΎϧϋ ΩΩΣ (Ώ 
 : έ΍ΩϘϣϟ΍……………….      : ϩΎΟΗϻ΍……………………………….      : ϝϣΎΣϟ΍............................................................... 

 ϝΎΛϣ5:   Ϫϟϭρ ϲϧϭίϠΣ ϑϠϣ( 50 cm ) ) ϥϣ ϑϟ΅ϣ 1000) ϪΗΩη έΎϳΗ ϪΑ έϣϳϭ ( Δϔϟ  (4 A   : ΏγΣ΃ .

 ϑϠϣϟ΍ ίϛέϣ Ωϧϋ ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ΓΩη έ΍ΩϘϣ ΏγΣ΃ ( ΃
     ................................................................................................................. 

 . ϲγϳρΎϧϐϣϟ΍ ϝΎΟϣϟ΍ ϪΟΗϣ έλΎϧϋ ΩΩΣ (Ώ 
 : έ΍ΩϘϣϟ΍……………….      : ϩΎΟΗϻ΍……………………………….      : ϝϣΎΣϟ΍............................................................... 

a 
I = 3A 

2r = 0.2 m 

I 

  

I 

 

M                   I2                        I 1 

 
X  
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ΦϳέΎΗϟ΍:  ......../........./.................                 : 
 : 

  ) αέΩϟ΍1 -1(   :
 

 

  έυϧϟ΍ ΔγΎΣ ϖϠΧΗϟ ϥϳόϟ΍ ϝΧΩΗ ϥ· ϊϳρΗγΗ Γέϳϐλ ΕΎ΋ϳίΟ ϥϣ ϑϟ΄Ηϳ ˯ϭοϟ΍ ϥ΃ ϥΎϧϭϳϟ΍ Δϔγϼϓ ˯ΎϣΩϗ νόΑ ΩϘΗϋ΍ **

 ϡΎγΟϷ΍ αϣϼΗϟ ϥϳόϟ΍ ϥϣ έΩλΗ ΕΎΛΎόΑϧ΍ ΔΟϳΗϧ ϲϫ Δϳ΅έϟ΍ ϥ΃ αϭϣϳϠρΑϭ ρ΍έϘγ ϡϬϳϓ ΎϣΑ  ϥϭέΧ΁ Δϔγϼϓ ΩϘΗϋ΍ **
 

 

 : ˯ϭοϠϟ ϥΗϭϳϧ Δϳέυϧ **   سيماتěينتشر في خطوط مستقيمةلأنهالضوء يتخذ شكل تيار دقيق من ا     

 : ίϧΟϳϬϟ ΔϳΟϭϣϟ΍ Δϳέυϧϟ΍ **الضوء ينتشر في شكل موجات  لأنه   ينحني حول الأجسام  

 : ϥϳΗηϧϳ΃  Δϳέυϧ **الضوء يتألف من جسيمات تسمي فوتونات  

 : ϙϧϼΑ αϛΎϣ Δϳοέϓ **ادة و الإشعاعĞا čدث تبادل الطاقة بĨ 

 : ϲϟϭέΑ ϱΩ Δϳοέϓ **اديةĞوجية للجسيمات اĞوجود الصفة ا 

 : ϲ΋ϭοϭέϬϛϟ΍ έΛϷ΍ ΔϳϠϣϋ **ونات من سطح الفلزاتĈكنه انتزاع الكĪ ناسبĞالضوء ا  

 : ΕΎϧϭΗϭϔϟ΍ **وجات الكهرومغناطيسيةĞة الوزن من اĪحزم عد  
 

                         . ΔϳϣϳγΟ ΔόϳΑρϭ ΔϳΟϭϣ ΔόϳΑρ ΔΟϭΩίϣ ΔόϳΑρ Ϫϟ ˯ϭοϟ΍ 

                   ……..…………………………………………………………………………………………………….……………  

 ..........................................................................................................................................                    

                              وجات الكهرومغناطيسيةĞمن طيف ا Čموجة كهرومغناطيسية  وجزء صغ

  موجات الطاقة اĞنتشرة Ďزء كهربائي وجزء مغناطيسي                                                                                                                                                                                                                           

 : ΔϳγϳρΎϧϐϣϭέϬϛϟ΍ ΕΎΟϭϣϟ΍ ι΍ϭΧ έϛΫ΃ **

1- ......................................................................................   

2- ...................................................................................... 

3-  ...................................................................................... 

4- ...................................................................................... 

 ϑϼΗΧΎΑ ργϭϟ΍ ϲϓ ϝϘΗϧϣϟ΍ ˯ϭοϟ΍ Δϋέγ ϑϠΗΧΗ **................................................. 

˯ϭοϟ΍ Δϋέγ ϥ΄ϓ ΔϓΎϔηϟ΍ ρΎγϭϸϟ Δϳ΋ϭοϟ΍ ΔϓΎΛϛϟ΍ ΓΩΎϳίΑ **...................   

 ϱϭΎγΗ ˯ϭοϟ΍ Δϋέγ ϥ΄ϓ ΔϓΎϔηϟ΍ έϳϏ ρΎγϭϷ΍ ϲϓ  **............................ 

 

˯ϭοϟ΍ ΔόϳΑρ 

: ϝϠϋ 

  

  

ΔϣΩϘϣ 



 

- 38-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

   التغČ اĞفاجئ في اĒاه شعاع الضوء على سطح عاكس                                     
  

                       ) αϛΎϋ ΢ργ ϲϠϋ ρϘγϳ ϲ΋ϭο ωΎόη ϝϛηϟ΍ ϲϓAB( :  

 ωΎόηϟ΍  ( ΃  )SI(  ϲϣγϳ  ...................  ωΎόηϟ΍ϭ )RI(  ϲϣγϳ ...................... 

         Ωϭϣόϟ΍ϭ )NI(  ϲϣγϳ ......................................................................... 

 Δϳϭ΍ίϟ΍ (Ώ )i(  ϲϣγΗ ........................   ϭ Δϳϭ΍ίϟ΍ )r(  ϲϣγΗ  ......................  

 ΞΗϧΗγ΃ (ΝϝϭϷ΍ αΎϛόϧϻ΍ ϲϧϭϧΎϗ :  ..........................................................................................................

 ..........................................................................................................                                                        

 ΞΗϧΗγ΃ (Ω ϲϧΎΛϟ΍ αΎϛόϧϻ΍ ϥϭϧΎϗ  : ......................................................................................................... 

                           ωΎόηϟ΍ ρϘγ ΍Ϋ· ϲ΋ϭοϟ΍αϛΎόϟ΍ ΢ργϟ΍ ϰϠϋ ΎϳΩϭϣϋ. έϔλ ϱϭΎγΗ ρϭϘγ Δϳϭ΍ίΑ ρϘγ ϭ΃  

 .........................................................................................................................................................  

) αϛόϧϣϟ΍ ωΎόηϟ΍ ϭ ρϗΎγϟ΍ ωΎόηϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍ **80o ρϭϘγϟ΍ Δϳϭ΍ί ϥ΄ϓ (................   αΎϛόϧϻ΍ Δϳϭ΍ίϭ................   

      ΔϧέΎϘϣϟ΍ ϪΟϭ ϡυΗϧϣϟ΍ αΎϛόϧϻ΍ ϡυΗϧϣϟ΍ έϳϏ αΎϛόϧϻ΍

  ϡγέϟ΍

 
 
 
 

 
 

  

 ϑϳέόΗϟ΍ علي السطح  الأشعة الساقطة ارتداد
بشكل متواز العاكس 

علي السطح  الأشعة الساقطة ارتداد
اĒاهات عديدة  في  العاكس

  ΎϬϳϠϋ ϡΗϳ ϲΗϟ΍ ΢ργϷ΍  

  ˱ΎΛϭΩΣ  ϝϗϷ΍ ϭ΃ έΛϛϷ΍  
 

 ϝΎΛϣ1:   ϲ΋ϭο ωΎόη ρϘγ ϝϛηϟ΍ ϲϓ ˱ϼ΋Ύϣ ) Δϳϭ΍ίΑ αϛΎόϟ΍ ΢ργϟ΍ ϲϠϋ 30o . αΎϛόϧϻ΍ Δϳϭ΍ί ΏγΣ΃ . ( 
 .................................................................................................................................   

 .................................................................................................................................   

 .................................................................................................................................   

 ϝΎΛϣ2:   ϝϛηϟ΍ ϲϓΔρϘϧϟ΍ ϥϣ ϲ΋ϭο ωΎόη ϝγέ΃) A( ΔρϘϧϟ΍ ϰϟ· ϝλϳϟ )B ( 

αΎϛόϧϻ΍ ΓέϫΎυ ϲϧΎϳΑϟ΍ ϡγέϟΎΑ ΢οϭ ( ΃. ϙϣΎϣ΃ ϲΗϟ΍ Γ΁έϣϟ΍ ϥϣ    

ϭ ρϭϘγϟ΍ Δϳϭ΍ί ΏγΣ΃ (Ώ αΎϛόϧϻ΍ Δϳϭ΍ί.  

 .............................................................................................................................

 ..........................................................................................................................   

                                                  ..........................................................................................................................   

  

 ρΎηϧ 

: ΙΩΣϳ ΍ΫΎϣ 

 

΁ήϣΓΔϳϮΘδϣ  

45o 
45o 45o 

45o 

X 9 - X 

30˚ 
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ΦϳέΎΗϟ΍:  ......../........./.................                     

 بč وسطčالتغČ اĞفاجئ في اĒاه شعاع الضوء عند مروره بشكل مائل على السطح الفاصل                                
                                  čتلفĢ الكثافة الضوئيةفي  

                   Δϳ΋ϭοϟ΍ ΔϓΎΛϛϟΎΑ ϥϳϔϠΗΧϣ ϥϳργϭ ϥϳΑ ϪϟΎϘΗϧ΍ Ωϧϋ ˯ϭοϠϟ έΎγϛϧ΍ ΙϭΩΣ. 

.......................................................................................................
                            

1. ΔϓΎΛϛ έΑϛ΃ ργϭ ϰϟ· ΔϓΎΛϛ ϝϗ΃ ργϭ ϥϣ ϲ΋ϭο ωΎόη ϝϘΗϧϳ ΎϣΩϧϋ - 

       ................................................................................................ 

2. ΔϓΎΛϛ ϝϗ΃ ργϭ ϰϟ· ΔϓΎΛϛ έΑϛ΃ ργϭ ϥϣ ϲ΋ϭο ωΎόη ϝϘΗϧϳ ΎϣΩϧϋ - 

       ................................................................................................ 

 3. ϝλΎϔϟ΍ ΢ργϟ΍ ϲϠϋ ˱ΎϳΩϭϣϋ ϲ΋ϭο ωΎόη  ρϘγϳ ΎϣΩϧϋ - 

  .................................................................................................       

     مقدرة الوسط علي كسر الأشعة الضوئية                                
   

 

1 ϝϭϷ΍ έΎγϛϧϻ΍ ϥϭϧΎϗ - :.......................................................................................................................
........................................................................................................................

2: ϲϧΎΛϟ΍ έΎγϛϧϻ΍ ϥϭϧΎϗ - ......................................................................................................................
.....................................................................

  

 čالثاني  في الوسطسرعة الضوءفي الوسط الأول إلى سرعة الضوء النسبة ب  
 الثاني النسبة بč جيب زاوية السقوط في الوسط الأول إلى جيب زاوية الانكسار في الوسطأو 

   

 čواءفي سرعة الضوء النسبة بğالثاني في الوسط سرعته  إلى ا 
  الوسط  الثاني إلى جيب زاوية الانكسار فياğواءالنسبة بč جيب زاوية السقوط في أو 

 

 

 

 

** ϡΩΧΗγϧ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ ΔϟϻΩΑ ˯Ύϣϟ΍ ϲϟ· ΔΑγϧϟΎΑ ΝΎΟίϟ΍ έΎγϛϧ΍ ϝϣΎόϣ ΏΎγΣϟ  ....................... 

**   ϡΩΧΗγϧ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ ΔϟϻΩΑ ΝΎΟίϟ΍ ϲϟ· ΔΑγϧϟΎΑ ˯Ύϣϟ΍ έΎγϛϧ΍ ϝϣΎόϣ ΏΎγΣϟ.......................  

** ϭοϟ΍ Ϫϳϓ ρϘγϳ ϱΫϟ΍ ργϭϟ΍ ϥΎϛ ΍Ϋ· ˯˯΍ϭϬϟ΍ ϭϫ ϱϭΎγϳ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ ϥϭϛϳ  ....................... 

  

: ϝϠϋ 

: ϡγέϟ΍ ϊϣ ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

  

έΎγϛϧϻ΍ ϲϧϭϧΎϗ 

  

  

V

C

rsin

isin
n == ∧

∧

 

2

1
2/1 V

V

rsin

isin
n == ∧

∧

 

˯΍ϭϫ 

˯Ύϣ 

 

˯Ύϣ 

    ˯΍ϭϫ 

 

î 

1/2n 

 ϲΑγϧϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ
ρϭϘγϟ΍ Δϳϭ΍ίϭ 

ϝΛϣϳ ϝϳϣϟ΍  ................... 

 έΎγϛϧϻ΍ Δϳϭ΍ί ΏϳΟ
ρϭϘγϟ΍ Δϳϭ΍ί ΏϳΟϭ 

i


sin 

r


sin  ϝΛϣϳ ϝϳϣϟ΍...................  

 ρϭϘγϟ΍ Δϳϭ΍ί ΏϳΟ
έΎγϛϧϻ΍ Δϳϭ΍ί ΏϳΟϭ 

r


sin 

i


sin 
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                . ΩΣ΍ϭϟ΍ ϥϣ έΑϛ΃ ˱Ύϣ΋΍Ω ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ 
.......................................................................................................................................................

 ϝΎΛϣ1:  ϭϘγ ϲΗϳϭ΍ίΑ ΝΎΟίϟ΍ ϥϣ Δόρϗ ϰϠϋ ϲ΋ϭο ωΎόη ρϘγ΃) ρ15o)ϭ (45oϭ (Εϳϭ΍ί΍ έΎγϛϧϻ΍ )10o)ϭ (28o ( 

΃( ρϭϘγ Δϳϭ΍ί ϝϛϟ ΝΎΟίϠϟ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ ΏγΣ΃  . 

...........................................................................................................................................................

........................................................................................................................................................... 
Ώ(ˮ ΝΎΟίϠϟ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ έ΍ΩϘϣ ϥϋ ΞΗϧΗγΗ ΍ΫΎϣ  

............................................................................................................................................................
 ϝΎΛϣ2 :  ΝΎΟίϠϟ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ ϥΎϛ ΍Ϋ· ) ϯϭΎγϳ1.5 ( 

) ϯϭΎγϳ ˯ΎϣϠϟ ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣϭ1.33( : ΏγΣ΃ ϡΛ ϡγέϟ΍ ϝϣϛ΃  

 ( ΃ΝΎΟίϟ΍ ϥϳΑ ϲΑγϧϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ . ˯Ύϣϟ΍ϭ  

.............................................................................................. 

 (Ώ . ΝΎΟίϟ΍ϭ ˯Ύϣϟ΍ ϥϳΑ ϲΑγϧϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ
 ..............................................................................................

 (Ν ωΎόηϟ΍ έΎγϛϧ΍ Δϳϭ΍ίϲϓ . ˯Ύϣϟ΍ 

........................................................................................................................................................... 
 (Ω˯Ύϣϟ΍ ϲϓ ˯ϭοϟ΍ Δϋέγ . 

........................................................................................................................................................... 
 (ϭΝΎΟίϟ΍ ϲϓ ˯ϭοϟ΍ Δϋέγ . 

........................................................................................................................................................... 
 ϝΎΛϣ 3  :ϝϣΎόϣ ΕϼϳρΗγϣ ϱί΍ϭΗϣ ϪΟϭ΃ ΩΣ΃ ϲϠϋ ρϗΎγ ϲ΋ϭο ωΎόη ϪΗΩΎϣ έΎγϛϧ΍(1.5)   

    ˯ίΟϟ΍ έγϛϧ΍ϭ ˯ίΟ αϛόϧΎϓέΧϷ΍ ΏγΣ΃ϭ έγϛϧϣϟ΍ ωΎόηϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍  ωΎόηϟ΍αϛόϧϣϟ΍ . 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

: ϝϠϋ 

: ϝϧγ ϥϭϧΎϗ ΝΎΗϧΗγ΍ 

 ..........................................................................................................................................................................................

 ..........................................................................................................................................................................................

..........................................................................................................................................................................................
. 

ϝλΎϔϟ΍ ΢ργϟ΍ 

 ˯Ύϣϟ΍

                  

 ΝΎΟίϟ΍

      

40o 

50 
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ΦϳέΎΗϟ΍:  ......../........./.................                     
 تراكب اĞوجات الضوئية ğا نفس الĈدد والسعة وتتكون مناطق مضيئة ومناطق مظلمة                             
  

                                                                                                                                                                                                              ΩΩήΘϟ΍ ϱΩΎΣ΃ Ύϴ΋Ϯο ΍έΪμϣ ΞϧϮϳ ϡ΍ΪΨΘγ΍ ϞϜθϟ΍ ϲϓ  )S( 

) ϲΟϮϣ ϝϮρ ϪϟȜ) ϥΎΘϘϴο ϥΎΘϳί΍ϮΘϣ ϥΎΘΤΘϓ ΎϬϴϓ ΔΣϮϟ ϒϠΧ ωϮοϮϣϭ (S1ϭ S2( 

ϩάϫ ϞμΗ Δϴ΋Ϯο ΔΟϮϣ έΪμϤϟ΍ έΪμϳ ΎϣΪϨϋ ΎϬδϔϧ ΔψΤϠϟ΍ ϲϓ ϦϴΘΤΘϔϟ΍ ϰϟ· ΔΟϮϤϟ΍ 

ϥΎΜόΒϳ Ϧϴϴ΋Ϯο ϦϳέΪμϣ ϥϼΜϤΗ ΚϴΤΑ  . έϮτϟ΍ ϲϓ ΔϘϔΘϣ ΔϨϣ΍ΰΘϣ ΕΎΟϮϣ

 ΔϓΎγϣϟ΍ ( ΃a ) ϝΛϣΗ ( ............................  ΔϓΎγϣϟ΍ϭD ) ϝΛϣΗ ( ..................... 

 ) ϝ΋ΎΣϟ΍ ϲϠϋ ΔϧϭϛΗϣϟ΍ Ώ΍ΩϫϷ΍ (ΏE ϲϫ ( .................................................... 

 Ύϣ΋΍Ω ϥϭϛϳ ϱίϛέϣϟ΍ ΏΩϬϟ΍ (Ν ................... ϱίϛέϣ ΏΩϫ ΩΟϭϳ ϻϭ..................  

      ΔϧέΎϘϣϟ΍ ϪΟϭ ϲ΋ΎϧΑ  ϝΧ΍ΩΗ ϲϣΩϫ  ϝΧ΍ΩΗ

)  έϳγϣϟ΍ ϕέϓ δ (λδ n=  ( )
2

12
λδ += n 

 ΔϧϭϛΗϣϟ΍ Ώ΍ΩϫϷ΍ ωϭϧ  
 

     ΔϧέΎϘϣϟ΍ ϪΟϭ   ˯ϲοϣϟ΍ ΏΩϬϟ΍ ϡϠυϣϟ΍ ΏΩϬϟ΍
 ϱίϛέϣϟ΍ ΏΩϬϟ΍ ϥϋ ΏΩϬϟ΍ ΩόΑ ΔϟΩΎόϣ 

a

į.D
X = 

  

  

 النوع نفس اĞسافة بč هدبč متتاليč من                                   
 

                                

1- ϥϳϘηϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕϠϗ ΎϣϠϛ ϝΧ΍ΩΗϟ΍ Ρϭοϭ Ω΍Ωίϳ Ξϧϭϳϟ ΝϭΩίϣϟ΍ ϖηϟ΍ ΔΑέΟΗ ϲϓ.  
.......................................................................................................................................................
2- ΎϣϭΩ ˯ϲοϣ ΏΩϫ ϱίϛέϣϟ΍ ΏΩϬϟ΍.  
.......................................................................................................................................................

 ϝΎΛϣ1:  ϥϳϘηϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕϧΎϛ Ξϧϭϳ ΔΑέΟΗ ϲϓ ( 0.05 cm )  ) ϝ΋ΎΣϟ΍ϭ ϥϳϘηϟ΍ Ρϭϟ ϥϳΑ ΔϓΎγϣϟ΍ϭ 5 m ( 

 ϱίϛέϣϟ΍ ΏΩϬϟ΍ ϥϋ ΩόΑϳ ˯ϲοϣϟ΍ αΩΎγϟ΍ ΏΩϬϟ΍ ϥΎϛ ΍Ϋ·( 3 cm )         :  ΏγΣ΃ . 

 . ˯ϭοϠϟ ϲΟϭϣϟ΍ ϝϭρϟ΍ ( ΃

....................................................................................................................................................... 

. ϥϳ΋ϳοϣ ϥϳϳϟΎΗΗϣ ϥϳΑΩϫ ϥϳΑ ΔϓΎγϣϟ΍ (Ώ 

....................................................................................................................................................... 

 ϝΎΛϣ2:   ϥϳΗϘϳοϟ΍ ϥϳΗΣΗϔϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕϧΎϛ Ξϧϭϳ ΔΑέΟΗ ϲϓ( 2 x 10-4 m )    ΝϭΩίϣϟ΍ ϖηϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ϭ

 ϝ΋ΎΣϟ΍ϭ     )1 m(  ϥϳ΋ϳοϣ ϥϳϳϟΎΗΗϣ ϥϳΑΩϫ ϥϳΑ ΔϓΎγϣϟ΍ϭ ( 2.5 x 10 -3 m )  ˯ϭοϠϟ ϲΟϭϣϟ΍ ϝϭρϟ΍ ΏγΣ΃ .
....................................................................................................................................................... 

  

ΝϭΩίϣϟ΍ ϖηϟ΍ ΔΑέΟΗ 

  

a

D
y

λ
=∆ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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 ΦϳέΎΗϟ΍:  ......../........./.................                     

  الضوئية عن مسارها الأصلي عندما ĕر من خلال ثقب ضيق اتظاهرة اĥراف اĞوج                             

ĕر على حافة حادة    أو                                

                      ϥϣ ϝϗ΃ έϳϐλ ϩέρϗ ϱέ΋΍Ω ΏϘΛ ϝϛηϟ΍ ϲϓ )( 1 mm  έΩλϣΑ ϪΗ˯Ύο· ϡΗϳ 

 : ΏΟ΃ ϡΛ ϝΑΎϘϣϟ΍ ϡγέϟ΍ ϝϣϛ΃ . ΩϭϳΣϟ΍ ΓέϫΎυ Ϫϟ ΙΩΣϳϭ ϥϭϠϟ΍ ϱΩΎΣ΃ ϲ΋ϭο   

˯ϭοϟ΍ ΎϬϧϣ έϣϳ ϲΗϟ΍ ΔΣΗϔϟ΍ ωΎγΗ΍ ϥΎϛ ΎϣϠϛ ˱ΎΣϭοϭ έΛϛ΃ ΩϭϳΣϟ΍ ϥϭϛϳ (΃  .............. 

 ϝ΋ΎΣϟ΍ ϲϠϋ έϬυϳϓ Δϳέ΋΍Ω ˯ϭοϟ΍ ΎϬΑ έϣϳ ϲΗϟ΍ ΔΣΗϔϟ΍ ϥΎϛ ΍Ϋ· (Ώ.......................... 

 ϭΣϧ ϪΟΗϳ ΔϠΧ΍ΩΗϣϟ΍ ΕΎΟϭϣϟ΍ ϥϣ έΑϛϷ΍ ϡγϘϟ΍ (Ν.............   ϲϣγϳϭ..................... 

 ϱϭΎγϳ ϱίϛέϣϟ΍ ΏΩϬϟ΍ νέϋ (Ω.................... . ϯέΧϷ΍ Γ˯Ύοϣϟ΍ Ώ΍ΩϫϷ΍ νέϋ 

 ϝ΋ΎΣϟ΍ ϲϠϋ Γ˯Ύοϣϟ΍ ΔΣΎγϣϟ΍ (ί  .....................  ΎϬΗϳρϐΗ νέΗϔϣϟ΍ ϥϣ ΔΣΎγϣϟ΍

 . ϑ΍έΣϧ΍ ϥϭΩ ϥϣ ΔϣϳϘΗγϣ ρϭρΧΑ ˯ϭοϟ΍ έηΗϧ΍ ϭϟ     

 . ϝ΋ΎΣϟ΍ ϰϠϋ Δ΋ϳοϣ Ώ΍Ωϫ΃ ϝϛηΗ ΏΑγ έγϔΗ ϡΑ (α
 ...........................................................................................................................................................

 . ϝ΋ΎΣϟ΍ ϰϠϋ ΔϣϠυϣ Ώ΍Ωϫ΃ ϝϛηΗ ΏΑγ έγϔΗ ϡΑ (˰ϫ

 ..........................................................................................................................................................

 . ϯέΧϷ΍ ΏΩϬϟ΍ ϲϗΎΑ ϥϋ ϱίϛέϣϟ΍ ΏΩϬϟ΍ Γ˯Ύο· ΓΩη ΏΑγ έγϔΗ ϡΑ (ϭ
 ...........................................................................................................................................................

 . ίϧΟϳϫ ΃ΩΑϣ ΏγΣ ϝ΋ΎΣϟ΍ ϰϠϋ Γ˯Ύοϣϟ΍ ΔΣΎγϣϟ΍ ωΎγΗ΍ ΏΑγ έγϔΗ ϡΑ (ϱ
...........................................................................................................................................................................................

                          . Ξϧϭϳ ΔΑέΟΗ ϲϓ ϥϭϠϟ΍ ϱΩΎΣ΃ ˯ϭο ϪΗ˯Ύο· ϲϓ ΎϧϣΩΧΗγ΍ϭ ϲϟϭρ ϖηΑ Δϳέ΋΍Ωϟ΍ ΔΣΗϔϟ΍ ΎϧϟΩΑΗγ΍ ΍Ϋ· 

 ...........................................................................................................................................................

                ˯ϭοϟ΍ ΩϭϳΣ ΔυΣϼϣ ϥϛϣϳ ϻϭ ΔϳΩΎόϟ΍ ΎϧΗΎϳΣ ˯ΎϧΛ΃ Εϭλϟ΍ ΩϭϳΣ ΔυΣϼϣ ϥϛϣϳ.  

 ...........................................................................................................................................................

 

                         ϡϫ΃ ϥϣ ΩϭϳΣ ΓέϫΎυ ΕΎϘϳΑρΗ: ΔϳϠϣόϟ΍ ΓΎϳΣϟ΍ ϲϓ  ˯ϭοϟ΍   

 الكرĪة    والأحجار استخدام حيود الأشعة السينية للكشف عن ġاور بلورات اĞعادن -1  

  DNA دراسة جزئيات الـ -2  
 
 

  

 ρΎηϧ 

: ΙΩΣϳ ΍ΫΎϣ 

 ΔυΣϼϣ 

: ϝϠϋ 
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ΦϳέΎΗϟ΍:  ......../........./.................                    

                                       وجات الكهرومغناطيسية تكون اهتزازاتها في مستوىĞواحد تكوين حزمة من ا  
 Ĩدث للموجات اĞستعرضة                                      و

. ΔϳΗϭλϟ΍ ΕΎΟϭϣϠϟ ΙΩΣϳ ϻϭ Δϳ΋ϭοϟ΍ ΕΎΟϭϣϠϟ ΏΎρϘΗγϻ΍ ΙΩΣϳ               
.......................................................................................................................................................................................... 

                     . ϲϋΎϧλϟ΍ ΩϳϭέϻϭΑϟ΍ Ώϛέϣ ϭ΃ ϲόϳΑρϟ΍ ϥϳϟΎϣέϭΗϟ΍ ϥϣ ΓέϭϠΑ ϝϼΧ έϣϳ ˯ϭο : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ

 : ϝϛηϟ΍ ϲϓ ΓέϫΎυϟ΍ ϡγ΃ Ύϣ ( ΃................................. 

) ΓέϭϠΑϟ΍ ϲϣγΗ (ΏA : (................................. 

) ΓέϭϠΑ ϲϣγΗ (ΝB: ( ................................. 

) ΓέϭϠΑϟ΍ ϥϣ ΔΟΗΎϧϟ΍ ΔΟϭϣϟ΍ ϲϣγΗ (ΩA(: .................................

) ΓέϭϠΑ ϲϓ ΩΣ΍ϭ ϩΎΟΗ΍ ϲϓ ΏΎρϘΗγϻ΍ ΙΩΣϳ (˰ϫA  ΏΑγΑ (............................................ ......................  

) ΓέϭϠΑϠϟ ϱέλΑϟ΍ έϭΣϣϟ΍ ϥΎϛ ΍Ϋ· (ϭB) ΓέϭϠΑϠϟ ϱέλΑϟ΍ έϭΣϣϠϟ ˱Ύϳί΍ϭϣ (A  ϥ΄ϓ (................................. 

) ΓέϭϠΑϠϟ ϱέλΑϟ΍ έϭΣϣϟ΍ ϥΎϛ ΍Ϋ· (ϱB) ΓέϭϠΑϠϟ ϱέλΑϟ΍ έϭΣϣϟ΍ ϲϠϋ ˱ΎϳΩϭϣϋ (A ϥ΄ϓ (................................. 

                    
 

          
         

 

 

 

 

ˮ ΔϠϠΣϣϟ΍ ΓέϭϠΑϟ΍ ϥϣ ϩέϭέϣ ΩόΑ ˯ϭοϠϟ ΙΩΣϳ ΍ΫΎϣ ( ΃   ................................................................................ 

ˮ ΙΩΣ Ύϣϟ ϙέϳγϔΗ Ύϣ (Ώ   ......................................................................................................................  

  

 

ˮ ΔϠϠΣϣϟ΍ ΓέϭϠΑϟ΍ ϥϣ ϩέϭέϣ ΩόΑ ˯ϭοϠϟ ΙΩΣϳ ΍ΫΎϣ ( ΃  .................................................................................  

ˮ ΙΩΣ Ύϣϟ ϙέϳγϔΗ Ύϣ (Ώ   ...................................................................................................................... 

                   ϡϫ΃ ϥϣ ΍ ΓέϫΎυ ΕΎϘϳΑρΗ: ΔϳϠϣόϟ΍ ΓΎϳΣϟ΍ ϲϓ ˯ϭοϟ΍ ΏΎρϘΗγ  

  نظارات البولاريد التي ēمي العč من الشمس -1 
 

 وضع البولاريد أمام اله التصوير للتحكم في شدة الضوء -2 
 

 تغيČ مسار الضوء اĞستقطب تعمل علي مركز اĮاليل الفعالة -3 

  

: ϝϠϋ 

 ρΎηϧ 

 )A(  

 )B(  

 ρΎηϧ 

 

 

 ΔυΣϼϣ 



 

- 44-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                               έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ......../........./.................     ) αέΩϟ΍1 -2(  :
 مثل الزئبق أو الفضة زجاج طلي أحد سطوحه đادة ناعمة عاكسة مصنوعة من معدن لامع أوسطوح                      

  

                        

  ΔϳϭΗγϣ Γ΁έϣ ϡΎϣ΃ ωϭοϭϣ ϡγΟ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ

  . Γ΁έϣϟ΍ ϲϠϋ ΔρϗΎγϟ΍ ΔόηϷ΍ έΎγϣ ϡγέ΃ (΃

 : ΔϧϭϛΗϣϟ΍ Γέϭλϟ΍ ΕΎϔλ (Ώ 

1- ............................           2- ............................         3-         ............................4-........................  

 ) Γ΁έϣϟ΍ έϳΑϛΗ ΏΎγΣϟ (ΝMΔϗϼόϟ΍ ϡΩΧΗγΗ (   ............................          

ϱϭΎγϳ ΔϳϭΗγϣϟ΍ Γ΁έϣϟ΍ έϳΑϛΗ (Ω ............................          

 ϝΎΛϣ1:   Ϫϟϭρ ϡγΟ( 5 cm )  ) ΔϓΎγϣ ϰϠϋ ϊοϭ  50 cm: ΏγΣ΃ . ΔϳϭΗγϣ Γ΁έϣ ϥϣ (             

. ΔϧϭϛΗϣϟ΍ ϪΗέϭλϭ  ϡγΟϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ( ΃ 
........................................................................................................................................................... 

. ΔϣΩΧΗγϣϟ΍ Γ΁έϣϟ΍ έϳΑϛΗ (Ώ 
........................................................................................................................................................... 

 
      

   مرايا تم قصها من كرة وطلي وجهها الداخلي أو اĝارجي đادة عاكسة                               

 ΔϧέΎϘϣϟ΍ ϪΟϭ ( Δϗέϔϣ )  ΔΑΩΣϣϟ΍ Γ΁έϣϟ΍  ( ΔόϣΟϣ ϭ΃ ΔϣϷ )  ΓέόϘϣϟ΍ Γ΁έϣϟ΍
  ϑϳέόΗϟ΍ا هو  السطح العاكس مرآةğ ارجيĝا هو  السطح العاكس مرآةالسطح اğداخليالسطح ال 

    

: ϲγΎγϷ΍ έϭΣϣϟ΍ **  ...........................................................  

: έϭϛΗϟ΍ έρϗ ϑλϧ **  .......................................................... 

: Γ΁έϣϟ΍ Γέ΅Α **   ................................................................. 

 : ϱέ΅Αϟ΍ ΩόΑϟ΍ **................................................................. 

**  ) ϱέ΅Αϟ΍ ΩόΑϟ΍ ΏΎγΣϟf ) έϭϛΗϟ΍ έρϗ ϑλϧ ΔϟϻΩΑ ( R  Δϗϼόϟ΍ ϡΩΧΗγϧ ( ............................... 

 
  

 

1 -. ϲγΎγϷ΍ έϭΣϣϠϟ ί΍ϭϣ ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ· 

........................................................................................ 

2 -. Γέ΅ΑϟΎΑ ˱΍έΎϣ ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ· 

........................................................................................ 

3-. έϭϛΗϟ΍ ίϛέϣΑ ˱΍έΎϣ ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ·  

........................................................................................ 

  

  

 ρΎηϧ 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

 ϲϠϋ Δγϛόϧϣϟ΍ ΔόηϷ΍ ϡγέΓέόϘϣϟ΍ Γ΁έϣϟ΍ 
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1 -. ϲγΎγϷ΍ έϭΣϣϠϟ ί΍ϭϣ ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ· 

............................................................................................. 

2 - ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ·ϩΩ΍ΩΗϣ΍. Γέ΅ΑϟΎΑ ˱΍έΎϣ  

 .............................................................................................

3- ϲ΋ϭο ωΎόη ρϘγ ΍Ϋ·  ϩΩ΍ΩΗϣ΍. έϭϛΗϟ΍ ίϛέϣΑ ˱΍έΎϣ 

............................................................................................. 
 

 
 
 
 

 

ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳϘϳϘΣϟ΍  Γέϭλϟ΍ ΔϳέϳΩϘΗϟ΍  Γέϭλϟ΍ 

ΎϬϧϳϭϛΗ Δϳϔϳϛ   
ϝ΋ΎΣϟ΍ ϲϠϋ ΎϬϟΎΑϘΗγ΍ ΔϳϧΎϛϣ·   

 
 

 
 
 
 

** ΔϘϠρϧϣ Δϳ΋ϭο ΔϣίΣ ϡγέ΃  ϥϣΓ΁έϣϟ΍ ϰϠϋ αϛόϧΗϟ ϡγΟϟ΍: Γέϭλϟ΍ ΕΎϔλ ΩϳΩΣΗ ϊϣ Γέϭλ ϥϳϭϛΗϟ 

 







 



 

 








 
 

 
 
 

 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

 ϲϠϋ Δγϛόϧϣϟ΍ ΔόηϷ΍ ϡγέΔΑΩΣϣϟ΍ Γ΁έϣϟ΍ 
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΍ΦϳέΎΗϟ:  ......../........./.................          
 

 

 

 ) **fϝΛϣϳ (   ..................................... 

 ) **UϝΛϣϳ (   ................................... 

 ) ** VϝΛϣϳ (  ................................... 
                           

                   

أو النسبة بč بعد الصورة إلي بعد اěسم                النسبة بč طول الصورة إلي طول اěسم

 Ε΍έΎηϹ΍ ΓΩϋΎϗ ( + ) ΓέΎη· ( - ) ΓέΎη· 
 )  ϡγΟϟ΍ ΩόΑU(    

 )  Γέϭλϟ΍ ΩόΑV(    
 )  έϳΑϛΗϟ΍M(    

 )  ϱέ΅Αϟ΍ ΩόΑϟ΍f(      
 

 ϝΎΛϣ1:   ) Ϫϟϭρ ϡγΟ ϊοϭcm 10) ΩόΑ ϰϠϋϭ (cm 20 ΎϫέϭϛΗ έρϗ ϑλϧ Γ΁έϣ ϥϣ ((30 cm) : ΏγΣ΃. 
 

 Γέϭλϟ΍ ΩόΑ ( ΃
 

  

 έϳΑϛΗϟ΍ (Ώ  

 Γέϭλϟ΍ ϝϭρ (Ν  

 Γέϭλϟ΍ ΕΎϔλ (Ω  
 

 ϝΎΛϣ2:    ) ΩόΑ ϲϠϋ ϡγΟ ϊοϭ30 cm : Γέϭλ Ϫϟ ΕϧϭϛΗϓ Γ΁έϣ ϥϣ ( 

 ––––

 Γ΁έϣϟ΍ ωϭϧ ΩΩΣ ( ΃   

  Γέϭλϟ΍ ΩόΑ (Ώ  

  Γ΁έϣϠϟ ϱέϭΑϟ΍ ΩόΑϟ΍ (Ν  

 Γ΁έϣϟ΍ έϭϛΗ έρϗ ϑλϧ (Ω   

Ύϳ΍έϣϠϟ ϡΎόϟ΍ ϥϭϧΎϘϟ΍ 
VU

11

f

1
+= 

  

 Γ΁έϣϟ΍ ϥϋ ϡγΟϟ΍ ΩόΑ ΏϭϠϘϣ
Γ΁έϣϟ΍ ϥϋ Γέϭλϟ΍ ΩόΑ ΏϭϠϘϣϭ 

u
1

v
1

΍ ϝϳϣϟ= .............. 

L

L′
=−=

U

V
M
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ΦϳέΎΗϟ΍:  ......../........./.................               

: ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ Δϳ΋ϭοϟ΍ ΔόηϷ΍ έΎγϣ ϝϣϛ΃ ** 

                             كثافة  السقوطزاوية ąفي الوسط الأك  
 ) °90 (تساوي  في الوسط الأقل كثافة  الانكسار زاوية تقابلها 

                                                                                                                            

 انعكاس في الوسط الأكą كثافة عندما تكون زاوية السقوط    

 أكą من الزاوية اĜرجة  ولا ينفذ الضوء إلى الوسط الأقل كثافة 

**   ϲϧϭϧΎϗ ϲϠΧ΍Ωϟ΍ ϲϠϛϟ΍ αΎϛόϧϻ΍ ϲϓ  ωΎόηϟ΍ ϊΑΗϳ..................  ϲϧϭϧΎϗ ϊΑΗϳ ϻϭ  ................... 
 

                        ϭο ρϭϘγ Ωϧϋ˯ ϲϓΔΟέΣϟ΍ Δϳϭ΍ίϟ΍ ϥϣ έΑϛ΃ ρϭϘγ Δϳϭ΍ίΑ ΔϓΎΛϛ ϝϗ΃ ργϭ ϰϟ· ΔϓΎΛϛ έΑϛ΃ ργϭ .  
........................................................................................................................................................................................ 

 ΞΗϧΗγ΃ ** ϝϣΎόϣ ϥϳΑ Δϗϼόϟ΍ϻ΍: ΔϓΎΛϛ ϝϗϷ΍ ργϭϟ΍ ϭϫ ˯΍ϭϬϟ΍ ϥΎϛ ΍Ϋ· ΔΟέΣϟ΍ Δϳϭ΍ίϟ΍ ΏϳΟϭ έΎγϛϧ 
1

c n

1șsin = 

........................................................................................................................................................................................ 

 ........................................................................................................................................................................................

........................................................................................................................................................................................ 

........................................................................................................................................................................................ 

 

 ϝΎΛϣ1:  . ˯Ύϣϟ΍ ϰϟ· ΝΎΟίϟ΍ ϥϣ ˯ϭοϟ΍ ωΎόη ϝϘΗϧϳ ΎϣΩϧϋ ˯Ύϣϟ΍ϭ  ΝΎΟίϟ΍ ϥϳΑ ΔΟέΣϟ΍ Δϳϭ΍ίϟ΍ ΏγΣ΃ 

             έΎγϛϧϻ΍ ϝϣΎόϣ ϥ΄Α ΎϣϠϋ ) ϱϭΎγϳ  ΝΎΟίϠϟ1.5) ϱϭΎγϳ ˯ΎϣϠϟ έΎγϛϧϻ΍ ϝϣΎόϣϭ (1.4(. 

........................................................................................................................................................................................ 

 ϝΎΛϣ2:  ) ˯ΎϣϠϟ έΎγϛϧϻ΍ ϝϣΎόϣ ϥ΃ ΎϣϠϋ ˯΍ϭϬϟ΍ ϰϟ· ˯Ύϣϟ΍ ϥϣ ˯ϭοϟ΍ ωΎόη ϝϘΗϧϳ ΎϣΩϧϋ ΔΟέΣϟ΍ Δϳϭ΍ίϟ΍ ΏγΣ΃1.4( 

 

........................................................................................................................................................................................ 

 

يفقد الضوء خلاğا الطاقة ألياف زجاجية دقيقة لا                                         

                             

1ΎϬϟϼΧ ΏϭέϬϟ΍ ϥϣ ˯ϭοϟ΍ ϊϧϣΗ Δϳ΋ϭοϟ΍ ΔϔϳϠϟ΍ -  .
.......................................................................................................................................................
2 . έΎυϧϣϟ΍ ϰϠϋ ΩϣΗόΗ ϲΗϟ΍ ΔϳΣ΍έΟϟ΍ ΕΎϳϠϣόϟ΍ ϲϓ ΔλΎΧΑϭ ΓΩϳΩϋ ΕΎϣ΍ΩΧΗγ΍ Δϳ΋ϭοϟ΍ ϑΎϳϟϸϟ -

     ...................................................................................................................................................... 

                              Δϳ΋ϭοϟ΍ ΔϔϳϠϟ΍ ϝΧ΍Ω ϲ΋ϭο ωΎόη ϝϭΧΩ Ωϧϋ.  

....................................................................................................................................................... 

  

  

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

ΙΩΣϳ ΍ΫΎϣ : 

ΙΩΣϳ ΍ΫΎϣ : 
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ϝϭρϟ΍ 
mmm

mcm

→÷
→÷

1000

100
 ΔϠΗϛϟ΍ Kggm →÷1000

 

ΔΣΎγϣϟ΍ 
222

222

1000

100

mmm

mcm

→÷

→÷

 

ϥϣίϟ΍ 
S3600hr

S60min

→×
→×

 

 Δϳ΋ΎΑέϬϛϟ΍ ΔϧΣηϟ΍CC →× −610µ έΎϳΗϟ΍ ΓΩη A01mA 3 →× − 

 Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍
Jcal

calKcal

→×
→×

184.4

1000
   

 

 قوانč اĜرارة

 Δϳέ΍έΣϟ΍ ΕΎΟϳέΩΗϟ΍ ϥϳΑ Δϗϼόϟ΍CK
F TT

T
=−=

−
273

8.1

32
 

Δϳϋϭϧϟ΍ Δϳέ΍έΣϟ΍ Δόγϟ΍ 
Tm

Q

∆
=

.
c 

Δϳέ΍έΣϟ΍ Δόγϟ΍                               mcC ×= 
T

Q
C

∆
= 

ΓΩϭϘϔϣϟ΍ ϭ΃ ΔΑγΗϛϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍ Tcm∆=Q 

 ϱέ΍έΣϟ΍ ϝΩΎΑΗϟ΍ ϥϭϧΎϗ∑ = 0Q 

 ίΎϬΟϟ Δϳέ΍έΣϟ΍ ΓέΩϘϟ΍
t

P
Q

= 

  ΔΑϠλϟ΍ ϡΎγΟϷ΍ ϲϓ ϲϟϭρϟ΍ ΩΩϣΗϟ΍ TLL ∆=∆ 0α 

  ΔΑϠλϟ΍ ϡΎγΟϷ΍ ϲϓ ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ TVV ∆=∆ 0β 

 ( ϲρΧϟ΍ )  ϲϟϭρϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ
3

βα =                             
TL

L

∆⋅
∆

=
0

α 

 ϲϣΟΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣαβ 3=                              
TV

V

∆⋅
∆

=
0

β 

 εΎϣϛϧϻ΍ ϭ΃ ΩΩϣΗϟ΍ ΩόΑ ϝϭρϟ΍LLL ∆+= 01 

   εΎϣϛϧϻ΍ ϭ΃ ΩΩϣΗϟ΍ ΩόΑ ϡΟΣϟ΍VVV ∆+= 01 

 ΏόϛϣϠϟ ϲϠλϷ΍ ϡΟΣϟ΍3)(LVo = 

Γέ˰ϛϠϟ ϲϠλϷ΍ ϡ˰ΟΣϟ΍ 3.
3

4
RVo π= 
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 تابع قوانč اĜرارة

ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝ΋ΎγϠϟ TVV aa ∆××=∆ 0γ 

ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝ΋ΎγϠϟ TVV rr ∆××=∆ 0γ 

 ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϭ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ΔϗϼϋCa ǻVǻVǻV +=r 

ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ǻTV

ǻVȖ
0

a
a ⋅
= 

ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ǻTV

ǻVȖ
0 ⋅

= r
r 

 ϱέϫΎυϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣϭ ϲϘϳϘΣϟ΍ ΩΩϣΗϟ΍ ϝϣΎόϣ ΔϗϼϋȕȖȖ ar += 

 ΔϓΎΛϛϟ΍ ΔϟϻΩΑ ϝ΋ΎγϠϟ ϲϠλϷ΍ ϡΟΣϟ΍
ρ
m

V =0 

  έΎϬλϧϼϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ 
m

Q
L F

F = 

( έϳΧΑΗϠϟ ) ΩϳόλΗϠϟ ΔϧϣΎϛϟ΍ Γέ΍έΣϟ΍ 
m

Q
L V

V = 

  έΎϬλϧϻ΍ Γέ΍έΣ FF LmQ .= 

 ΩϳόλΗϟ΍ Γέ΍έΣ VV .LmQ = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 قوانč اİالات الكهربائية 

ϥϳΗϧΣη ϥϳΑ ΔϟΩΎΑΗϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ 2
21

.

d

qqK
F = 

ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη 
q

F
E



= 

ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη ϡυΗϧϣ έϳϐϟ΍ 
2d

Kq
E = 

ϲ΋ΎΑέϬϛϟ΍ ϝΎΟϣϟ΍ ΓΩη ϡυΗϧϣϟ΍ 
d

V
E = 

ΔϠλΣϣϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ  θcos2 21
2

2
2

1 EEEEET ++=
 

ΔϠλΣϣ ϩΎΟΗ΍ϥϳϳ΋ΎΑέϬϛ ϥϳϟΎΟϣ  
T

2

E

sinșE
sinĮ=
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 قوانč اĞكثفات

 ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ 
V

q
C =

 

 ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ 
d

A
C rεε 0=

 

  ϑΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍qV
2

1
U=

 

  ϑΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍2

2

1
CVU =

 

  ϑΛϛϣϟ΍ ϲϓ ΔϧίΗΧϣϟ΍ ΔϗΎρϟ΍
C

q
U

2

2

1
=

 

 Δϳ΋ΎΑέϬϛϟ΍ Δόγϟ΍ ΔϟίΎϋ ΓΩΎϣ ΔϓΎο· Ωϧϋ ϑΛϛϣϠϟr0 İCC ×=
 

ϲϟ΍ϭΗϟ΍  ϲϠϋ ΕΎϔΛϛϣϟ΍ ϝϳλϭΗ 
321

1111

CCCCeq

++= 

ϱί΍ϭΗϟ΍  ϲϠϋ ΕΎϔΛϛϣϟ΍ ϝϳλϭΗ 321eq CCCC ++= 

ΕΎόγϟ΍ ϱϭΎγΗ ΔϟΎΣ ϲϓ ϲϟ΍ϭΗϟ΍ ϲϠϋ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ 
N

C
Ceq

1=
 

ΕΎόγϟ΍ ϱϭΎγΗ ΔϟΎΣ ϲϓ ϱί΍ϭΗϟ΍ ϲϠϋ Δ΋ϓΎϛϣϟ΍ Δόγϟ΍ NCCeq ×= 1 

 

 قوانč اİالات اĞغناطيسية

 ΓΩηϝΎΟϣϟ΍ ϲγϳρΎϧϐϣϟ΍  ϲϓϡϳϘΗγϣ ϙϠγ 
d

I

2ʌ
ȝ

B Ƞ ×= 

 ΓΩηϝΎΟϣϟ΍ ϲγϳρΎϧϐϣϟ΍ ϱέ΋΍Ω ϑϠϣ ϲϓ 
r

N.I

2

ȝ
B Ƞ ×= 

 ΓΩηϝΎΟϣϟ΍ ϲγϳρΎϧϐϣϟ΍ ϲΑϟϭϟ ϑϠϣ ϲϓ 
L

N.IȝB Ƞ ×= 
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 قوانč الضوء

 ˯ϭοϟ΍ αΎϛόϧ΍ri


=
 

ϲΑγϧϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ 
2

1
2/1 V

V

rsin

isin
n == ∧

∧

 

ϖϠρϣϟ΍ έΎγϛϧϻ΍ ϝϣΎόϣ 
V

C

rsin

isin
n == ∧

∧

 

ϝϧγ ϥϭϧΎϗ rsinnisinn 21


= 

έϳγϣϟ΍ ϕέϓ ϲ΋ΎϧΑϟ΍  ϝΧ΍ΩΗϟ΍ Ωϧϋ ˯ϭοϠϟ λδ n= 

έϳγϣϟ΍ ϕέϓ ϲϣΩϬϟ΍  ϝΧ΍ΩΗϟ΍ Ωϧϋ ˯ϭοϠϟ ( )
2

12
λδ += n 

ϱίϛέϣϟ΍ ΏΩϬϟ΍ ϥϋ ΏΩϬϟ΍ ΩόΑ 
a

į.D
X = 

ϰΑΩϬϟ΍ ΩόΑϟ΍ ϥϳϳϟΎΗΗϣ ϥϳΑΩϫ ϥϳΑ  
a

D
y

λ
=∆ 

 Ύϳ΍έϣϠϟ ϡΎόϟ΍ ϥϭϧΎϘϟ΍
VU

11

f

1
+= 

 Ύϳ΍έϣϟ΍ ϲϓ έϳΑϛΗϟ΍
L

L′
=M

                   U

V
M −= 

Γ΁έϣϠϟ ϱέ΅Αϟ΍ ΩόΑϟ΍ 
2

f
R

= 

ΔΟέΣϟ΍ Δϳϭ΍ίϟ΍    
n

n
sin

1

2=cθ 
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1 -ΊϓΎϛϣϟ΍ Δόγϟ΍ ΏΎγΣ  ϲϟ΍ϭΗϟ΍ ϲϓ Γ
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3 - ϝϧγ ϥϭϧΎϗ

rin

r

i






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sin
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V

V

n

n
*

V

C
n*

 
V

C
n*

21

2

1

1

2

2
2

1
1

=

==

=

=

 

 

 
4 ϝϣΎόϣ ϥϳΑ Δϗϼόϟ΍ -ϻ΍   ΔΟέΣϟ΍ Δϳϭ΍ίϟ΍ ΏϳΟϭ  έΎγϛϧ

1

1

2
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1
sin*

sin*
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