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ŞاʙƆŗŶ  ƙاʯŤث اœॺƃʙʻʶƀ ƃاƑƈœʰ 

 (ƃا Ȅʶƃا ƈœʰءœॻʸॻؕ )ʙʵŵ Ƒ 

 اȆʶŽƃ اʗƃثاƑŪ اƕول 

 )2022/2021م(

 ) اœʲŽʶƃت اʙƀʸƃثة ʥƆ ص 60 اƏƃ ص81( 

         ϭΓέ΍ί                 ΔϴΑήΘϟ΍ 
έ΍ΩϹ΍΍ Γϟ΍ Δϴϧ΍ϭήϔϟ΍ ΔϘτϨϤϟ ΔϣΎόϟ ΔϴϤϴϠόΘ 

 ΔϳϮϧΎΛϠγ  ϲγέΎϔϟ΍ ϥΎϤس  ϦϴϨΑ 
ϟ΍ Ϣδϗό ) ˯Ύϳΰϴϔϟ΍ϭ ˯ΎϴϤϴϜϟ΍ ( ϡϮϠ 

 



  

 

: ϝϭϷ΍ ϝ΍Άδϟ΍Ε΍έΎΒόϟ΍ Ϧϣ Ϟϛ ϪϴϠϋ ϝΪΗ ϱάϟ΍ ϲϤϠόϟ΍ ΢ϠτμϤϟ΍ ϭ΍ Ϣγϻ΍ ϦϴγϮϘϟ΍ ϦϴΑ ΐΘϛ΍ ΔϴϟΎΘϟ΍ : 

1- .Ϧϣΰϟ΍ ΓΪΣϭ ϝϼΧ ϲϓ ήϴϐΗ ΎϬϟ ΙΪΤϳ ϲΘϟ΍ ΕϼϋΎϔΘϤϟ΍ ΔϴϤϛ                                (------------  ) 
2- Πϟ΍ϭ ΕΎϧϮϳϷ΍ϭ Ε΍έάϠϟ ϦϜϤϳΎϔΘΗ ϥ΃ ΕΎΌϳΰϞϋ ΎτΑ ˬ ξόΒΑ ΎϬπόΑ ϡΪτμϳ ΎϣΪϨϋ ΞΗ΍Ϯϧ ϥϮϜΗϭ ΔϴϓΎϛ ΔϴϛήΣ Δϗ      

   . ΢ϴΤμϟ΍ ϩΎΠΗϻ΍ ϲϓ                                   (------------  ) 

3-       . ϞϋΎϔΘΘϟ ΕΎϤϴδΠϟ΍ ΎϬϴϟ· ΝΎΘΤΗ ϲΘϟ΍ ΔϗΎτϟ΍ Ϧϣ ΔϴϤϛ Ϟϗ΃                                (------------  ) 

4- ϴδΟΕΎϤ ϝϼΧ ήϬψΗ Θϟ΍ϞϋΎϔ  ϻ. ςϴθϨΘϟ΍ ΰΟΎΣ ΔϤϗ ΪϨϋ ΎϴψΤϟ ϥϮϜΘΗϭ ΔΠΗΎϨϟ΍ ϻϭ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ Ϧϣ ϥϮϜΗ 
                                                          (------------  ) 

5-  ϥϭΩ Ϧϣ ϞϋΎϔΘϟ΍ Δϋήγ Ϧϣ ΪϳΰΗ ΓΩΎϣΫ· ΎϬϛϼϬΘγ΍  ϞϋΎϔΘϟ΍ ϒϗϮΗ ΪόΑ ϦϜϤϳΎϬΗΩΎόΘγ΍ Ϥϟ΍ ϦϣϤϟ΍ Ξϳΰ ϞϋΎϔΘ         
 ϦϣϥϭΩ   .ϲ΋ΎϴϤϴϛ ήϴϐΘϟ νήόΘΗ ϥ΃                                           (------------  ) 

6-  ϊϣ ΎϬπόΑ ΪΤΘΗ ϥ΃ ϞϋΎϔΘϟ΍ Ϧϣ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ϊϴτΘδΗ ϻ ΚϴΤΑ ϞϤΘϜΗ ϰΘΣ ΪΣ΍ϭ ϩΎΠΗ΍ ϲϓ ΙΪΤΗ ΕϼϋΎϔΗ      
ήυ ΖΤΗ ϯήΧ΃ Γήϣ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϦϳϮϜΘϟ ξόΑϭ΃ ΔΑήΠΘϟ΍ ϑϭ  ΔϴϠϤόϣ ϑϭήυ ϱ΃ . ϯήΧ΃ (-----------  ) 

7- ϻ ΕϼϋΎϔΗ  ϲϓ ήϤΘδΗϩΎΠΗ΍ ϞϤΘϜΗ ϰΘΣ ΪΣ΍ϭ- ˬ ΞΗ΍ϮϨϟ΍ ϦϳϮϜΘϟ ΎϣΎϤΗ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϚϠϬΘδΗ ϻ ΚϴΤΑ Ω΍ϮϤϟΎϓ
 .ΎϬδϔϧ ΔΑήΠΘϟ΍ ϑϭήυ ΖΤΗ ϯήΧ΃ Γήϣ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϲτόΘϟ ξόΒϟ΍ ΎϬπόΑ ϊϣ ΪΤΘΗ ΔΠΗΎϨϟ΍ (---------  ) 

8- ϔΗϋΎ ΕϼϪγϮϜϋ ΗϮϜ΍ ϊϴϤΟ ΎϬϴϓ ϥϟ΍ϭ ΔϠΧ΍Ϊϟ΍ Ω΍ϮϤϟϦϣ ΔΠΗΎϨ  . ΓΩΎϤϟ΍ ΕϻΎΣ Ϧϣ ΓΪΣ΍ϭ ΔϟΎΣ ϲϓ ϞϋΎϔΘϟ΍ 
                              (------------  ) 

9-  ΕϼϋΎϔΗϪγϮϜϋ  ϲϓ ϞϋΎϔΘϟ΍ Ϧϣ ΔΠΗΎϨϟ΍ϭ ΔϠΧ΍Ϊϟ΍ Ω΍ϮϤϟ΍ ϊϴϤΟ ΎϬϴϓ ΪΟϮΗήΜϛ΃  Ϧϣ ΓΪΣ΍ϭ ΔϟΎΣ    . ΓΩΎϤϟ΍ ΕϻΎΣ Ϧϣ
                                                         (------------ ) 

10-   ΖΒΜΗ ΎϬϴϓ ϲΘϟ΍ ϡΎψϨϟ΍ ΔϟΎΣΕ΍ΰϴϛήΗ ϮϤϟ΍ Δϋήγ ϥϮϜΗ ϲϟΎΘϟΎΑϭ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ϭ ΔϠϋΎϔΘϤϟ΍ Ω΍ ϞϋΎϔΘϟ΍       
ϱΩήτϟ΍  . ϲΟέΎΧ ήΛΆϣ ϱ΃ Ϧϋ ΍ΪϴόΑ ϡΎψϨϟ΍ ϲϘΑ ΎϤϟΎρ ϲδϜόϟ΍ ϞϋΎϔΘϟ΍ Δϋήδϟ ΔϳϭΎδϣ        (------------  )   

11-  ΪϨϋΕΎΒΛ Γέ΍ήΤϟ΍ ΔΟέΩ  ϞϋΎϔΘϟ΍ Δϋήγ ΐγΎϨΘΗϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ Ε΍ΰϴϛήΗ ϊϣ ΎϳΩήρ ϲ΋ΎϴϤϴϜϟ΍    ωϮϓήϣ Ϟϛ ΔϠ 

             . ΔϧϭίϮϤϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΔϟΩΎόϤϟ΍ ϲϓ ΓΩΎϣ Ϟϛ ϡΎϣ΃ ΕϻϮϤϟ΍ ΩΪϋ ϱϭΎδϳ αϷ                  (------------ ) 

12- ϠϋΎϔΘϤϟ΍ Ω΍ϮϤϠϟ ΔϴΒδϨϟ΍ Ε΍ΰϴϛήΘϟ΍Ϩϟ΍ Ω΍ϮϤϟ΍ϭ Δ  . ϥ΍ΰΗϻ΍ ΪϨϋ ΔΠΗΎ                             (------------ ) 

13-  Ω΍ϮϤϟ΍ Ε΍ΰϴϛήΗ Ώήο ϞλΎΣ ϰϟ· ϞϋΎϔΘϟ΍ Ϧϣ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ Ε΍ΰϴϛήΗ Ώήο ϞλΎΣ ϦϴΑ ΔΒδϨϟ΍ Ϟϛ ΔϠϋΎϔΘϤϟ΍
  .ΔϧϭίϮϤϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ϰϓ ΕϻϮϤϟ΍ ΩΪϋ ϱϭΎδϳ αϷ ωϮϓήϣ                                               (------------ ) 

  14- ΔϟΎΣ ϰϟ· Ϫδϔϧ ϡΎψϨϟ΍ ϝΪόϳ ˬ˱ΎϴϜϴϣΎϨϳΩ ϥΰΘϣ ϡΎψϧ ϲϓ ήΛΆΗ ϲΘϟ΍ Ϟϣ΍Ϯόϟ΍ ΪΣ΃ ϲϓ ήϴϐΗ ΙΪΣ ΍Ϋ·ϥ΍ΰΗ΍ Ώ ˬ ΓΪϳΪΟ 

ΑΘϟ΍ ΍άϫ ήϴΛ΄Η Ϧϣ ϞϠϘϳ ϭ΃ ϞτΒϳ ΚϴΤ   . ήϴϐ                                                    (------------ ) 

 



  

 

΍ϟϟ΍ ϝ΍ΆδΜ Ύ:ϲϧ-  ( Δϣϼϋ ϊο Α )ϘϤϟ΍ ϦϴγϮϘϟ΍ Ϧϴϟ΍ ΓΎΒόϠϟ ϦϴϠΑΎ ( Δϣϼϋϭ ΔΤϴΤμX ϦϴϠΑΎϘϤϟ΍ ϦϴγϮϘϟ΍ ϦϴΑ ) .                
: ΔϴϟΎΘϟ΍ ϞϤΠϟ΍ Ϧϣ Ϟϛ ϲϓ ΔΤϴΤμϟ΍ ήϴϏ ΓέΎΒόϠϟ 

1-  ϞϋΎϔΗ ϦϴΑ υϮΤϠϣ ϞϜθΑ ϞϋΎϔΗ ΙϭΪΤϟ ϡίϼϟ΍ ΖϗϮϟ΍ ϒϠΘΨϳΧ΁ϭή ΒΗήϳϭς  Ϫδϔϧ ϞϋΎϔΘϟ΍ ΔόϴΒτΑ ϚϟΫ(    ) 

2- ίΎϏϦϴΜϳϻ΍ ϊ΋Ύη ϦϴΑ ϝΎϤόΘγϻ΍ ΍ΰϤϟ΍έ  ΚϴΣ ϦϴϋϳΤΟέΩ ΰϔΔ  Ϧϣ ΔϬϛΎϔϠϟ ΝϮπϨϟ΍ϼΧϝ                       

 ΕϼϋΎϔΗ ΔϠδϠγ  . ϪϤΠΣ ήϐλϭ ΔϳίΎϐϟ΍ ϪΘόϴΒρ ΎϬϋήδΗ                                                          (       ) 

3- ϟΎΑ ΎϬόϴϤΟ Δϴ΋ΎϴϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ΙΪΤΗϨϋ ΎϬδϔϧ Δϋήδ   .ΎϬδϔϧ ϑϭήψϟ΍ Ϊ                  (      ) 

4- Θϟ΍ Δϳήψϧ ϖϓϭϡΩΎμΗ Ϟϛ ϡΩΎμ ΍ ϦϴΑ       . ϲ΋ΎϴϤϴϛ ϞϋΎϔΗ ϰϟ· ϱΩΆϳ ΔϠϋΎϔΘϤϟ΍ ΕΎϤϴδΠϟ       (       ) 

5-     . ϞϋΎϔΘϟ΍ ϑϭήυ ήϴϴϐΘΑ ϲ΋ΎϴϤϴϛ ϞϋΎϔΗ ϱ΃ Δϋήγ ήϴϴϐΗ ϦϜϤϳ                    (      ) 

6-  ϥϮϜΘϳ Ύϣ ϞϋΎϔΗ ϲϓςθϨϤϟ΍ ΐϛήϤϟ΍ ήΒΘόϳ ϻϭ ςϴθϨΘϟ΍ ΰΟΎΣ ΔϤϗ ΪϨϋ  ΔΠΗΎϨϟ΍ ϭ΃ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ Ϧϣ(      ) 

7-   .ΎϬΘϋήγ ΓΩΎϳί ϰϟ· ΎΒϳήϘΗ ΕϼϋΎϔΘϟ΍ ϊϴϤΟ ϲϓ Γέ΍ήΤϟ΍ ΔΟέΩ ωΎϔΗέ΍ ϱΩΆϳ                    (       ) 

8-  . ΕϼϋΎϔΘϟ΍ Δϋήγ ϲϓ ήΛΆϳ ϻ Ϧϴόϣ ϢΠΣ ϲϓ ΔϠϋΎϔΘϤϟ΍ ΕΎϤϴδΠϟ΍ ΩΪϋ                    (       ) 

9- Ϧϣ ωήγ΃ Δπϔϟ΍ Ε΍ήϴΘϧ ϝϮϠΤϣ ϊϣ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϝϮϠΤϣ ϞϋΎϔΗ  ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϞϋΎϔΗ ΐϠμϟ΍ϊϣ 

   . ΐϠμϟ΍ ϡϮϳΩϮμϟ΍ Ε΍ήΘϴϧ                                                                                              (        ) 

10- ϛ Ϧϣ ςθϧ΍ ϢΤϔϟ΍ έΎΒϏΒϜϟ΍ ϢΤϔϟ΍ ϞΘ νήόϤϟ΍ ΢τδϟ΍ ΔΣΎδϣ ϥϷ Γήϴ. Ϟϗ΃ ϢΤϔϟ΍ έΎΒϏ ϲϓ ϞϋΎϔΘϠϟ (      ) 

11- ΤϤϟ΍ Ω΍ϮϤϟ΍ΓΩΎϳί ϰϠϋ ϞϤόΗ Γΰϔ  . ϞϋΎϔΘϠϟ ςϴθϨΘϟ΍ ΔϗΎρ ΰΟΎΣ                     (       ) 

12-           . ΔϴΟϮϟϮϴΒϟ΍ ΕϼϋΎϔΘϟ΍ Δϋήγ Ϧϣ ΪϳΰΗ ϲΘϟ΍ ΔϳϮϴΤϟ΍ ΓΰϔΤϤϟ΍ Ω΍ϮϤϟ΍ Ϧϣ ΕΎϤϳΰϧϹ΍        (      ) 

13- Ϟπϔϳ Θϟ΍ί ϲϓ ϦϴΨδϮϧ΃ ϊϴϤΟ ϲϓ ΓΰϔΤϤϟ΍ Ω΍ϮϤϟ΍ ϡ΍ΪΨΘγ΍ Ϧϋ ΕϼϋΎϔΘϟ΍ Δϋήγ ΓΩΎϳ    ΕϼϋΎϔΘϟ΍ ω΍ 

      . Δϴ΋ΎϴϤϴϜϟ΍                                             (       ) 

14-    . ΕϼϋΎϔΘϟ΍ ˯ςΑ ϰϟ· ϱΩΆϳ Ύϣ ΓΰϔΤϤϟ΍ ΓΩΎϤϟ΍ ήϴΛ΄Η νέΎόΗ ϞϋΎϔΘϠϟ ΔόϧΎϤϟ΍ ΓΩΎϤϟ΍       (       ) 

15- ϲϓ ΍ ΔϴδϜόϟ΍ ΕϼϋΎϔΘϟ    . ΞΗ΍ϮϨϟ΍ ϦϳϮϜΘϟ ΎϣΎϤΗ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϚϠϬΘδΗ ϻ                          (       ) 

16-  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ+ 92kJ     3(g)2NH   2(g)+  3H 2(g)N 

  ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΓΩΎϳί ϰϠϋ ϞϤόϳ ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ϊϓέ ϥΈϓeqK .                              (       ) 

17-  ΔϤϴϗ ϥ΃ ΖϤϠϋ ΍Ϋ·eqK ϟ ( ϱϭΎδΗ Ύϣ ϥΰΘϣ ϞϋΎϔΘ1.1  ϋ ήΛΆϤϟ΍ ςϐπϟ΍ ΓΩΎϳί ΪϨϋ ϪϧΈϓ )    ΍άϫ ϰϠ 

            . ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ϩΎΠΗ΍ ϲϓ ϥ΍ΰΗϻ΍ ϊοϮϣ Ρ΍ΰϳ ϡΎψϨϟ΍                  (       ) 

18-  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ           (g)NOCl2   2(g)+  Cl  (g)2NO 

    ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗeqK     . ήΛΆϤϟ΍ ςϐπϟ΍ ήϴϐΘΑ ήΛ΄ΘΗ ϻ                    (       ) 



  

 

19- ΍ ϡΎψϨϟ΍ ϲϓ    : ϲϟΎΘϟ΍ ϥΰΘϤϟ   2(g)+  4H  4(S)O3Fe   (g)O2+  4H  (S)3Fe 

  ΓΩΎϳΰΑ ϦϴΟϭέΪϴϬϟ΍ ίΎϏ ΝΎΘϧ· ΓΩΎϳί ϦϜϤϳ. ςϐπϟ΍                               (       ) 

20-  ϲϓϨϟ΍ϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψ    : ϲ+  393kJ       2(g)CO   2(g)+  O  (S)C 

   ΔϤϴϗ ϥΈϓeqK  ΪϨϋCo500   Ϧϣ Ϟϗ΃ ΔϤϴϗKeq Ϩϟ βϔ ΪϨϋ ϡΎψϨϟ΍C o600   .                          (       ) 

21- ήΤϟ΍ ΔΟέΩ ξϔΧ Ϧϋ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ Ω΍ΩΰΗ Γέ΍ήΤϠϟ ΔλΎϤϟ΍ ΔγϮϜόϟ΍ ΕϼϋΎϔΘϟ΍ ϲϓ    . Γέ΍(       ) 

22-  ΔϤϴϗ Ϧϣ Ϊϳΰϳ ϥΰΘϣ ϡΎψϧ ϱϷ ίΎϔΤϟ΍ ϞϣΎόϟ΍ ΔϓΎο·eqK    . ϡΎψϨϠϟ                  (       ) 

23- Θϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ   : ϲϟΎ     (g)2+  5CO  2(g)I   5(g)O2+  I  (g)5CO 

   . ϞϋΎϔΘϟ΍ ˯Ύϧ΍ ϢΠΣ ΓΩΎϳί ΪϨϋ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ϦϳϮϜΗ ϮΤϧ ϥ΍ΰΗϻ΍ ϊοϮϣ Ρ΍ΰϳ                  (       ) 

24-  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ     (g)2CO   2(g)+  CO  (S)C 

   ϐπϟ΍ ΓΩΎϳί ΪϨϋ ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ίΎϏ ΝΎΘϧ΍ Ω΍Ωΰϳ     .ϡΎψϨϟ΍ ϰϠϋ ήΛΆϤϟ΍ ς                 (       ) 

25-  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϟ΍ ϲϓ 2(g)Cl+  3(g)PCl   5(g)PCl ϥΎϛ ΍Ϋ· (atm 200= 4 x 1 eqK)  ) 

 ϩΎΠΗ΍ ϲϓ ϊϘϳ ϥ΍ΰΗϻ΍ ϊοϮϣ ϥ΃ ϰϠϋ ϝΪϳ ϚϟΫ ϥΈϓ ϦϳϮϜΗΩ΍ϮϤϟ΍   . ΔΠΗΎϨϟ΍                                     (        )  

26-     .ϥ΍ΰΗϻ΍ ΎϫΪϨϋ ΙΪΤϳ ϲΘϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ ϑϼΘΧΎΑ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ϒϠΘΨΗ                (       ) 

27-  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ 2(g)O+  )2(g2SO   g)3(2SO ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΖϧΎϛ ΍Ϋ·(eqK ) 

 ϱϭΎδΗ ΔϨϴόϣ Γέ΍ήΣ ΔΟέΩ ΪϨϋ ϡΎψϨϟ΍ ΍άϬϟ (4-10 1 x ) ϦϜϤϳ ϪϧΈϓ  ίΎϏ ϝϼΤϧ΍ ΓΩΎϳί(3SO )  ΓΩΎϳΰΑ ςϐπϟ΍(      )    

28-    : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϰϠϋ ϊϗ΍Ϯϟ΍ ςϐπϟ΍ ΓΩΎϳί2(g)+  Cl  3(g)PCl   5(g)PCl 

    Ϧϣ ϞϠϘϳ΍ ΖΑΎΛ ΔϤϴϗ ϻ ϥ΍ΰΗ (Keq     . ϡΎψϨϟ΍ ΍άϬϟ )                                 (      ) 

29- ϧΎϛ ΍Ϋ·ΑΎΛ Ϣϴϗ Ζ ( ϥ΍ΰΗϻ΍ ΖeqK  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϠϟ ) 

   2(g)+  O  (g) 2CO   2(g)2CO  ( ΪϨϋC o 200  ( ϱϭΎδΗ )7-6 x 10  ΪϨϋϭ ˬ) (C o500    ) 

 ( ϱϭΎδΗ3-6 x 10  ΍άϫ ϥΈϓ ) ϥ΃ ϰϠϋ ϝΪϳ΍    . Γέ΍ήΤϠϟ ιΎϣ ϡΎψϨϟ                                         (       ) 

30- ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ   : ϲϟΎΘϟ               2(g)2NO   4(g)O2N                                                 

                                                        ήϤΤϣ ϲϨΑ           ϋϥϮϠϟ΍ ϢϳΪ 

  ξϔΧ ΪϨϋ ήϤΤϤϟ΍ ϲϨΒϟ΍ ϥϮϠϟ΍ ΓΪη Ω΍ΩΰΗ. ςϐπϟ΍                                   (       ) 

31-  ΔϤϴϗ ΖΑΎΛ Α ήϴϐΘΗ ϻ ϥ΍ΰΗϻ΍  . ΔΘΑΎΛ Γέ΍ήΤϟ΍ ΔΟέΩ ΖϴϘΑ ΎϤϟΎρ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛ΍ήΗ ήϴϐΘ          (       ) 

 



  

 

( Δϣϼϋ ϊο : ΚϟΎΜϟ΍ ϝ΍Άδϟ΍ϴΑ ) ϟ΍ ϦϘϟ΍ ϦϴγϮϘϤ  Ϧϣ Ϟϛ ΎϬΑ ϞϤϜΗ ΔΤϴΤλ ΔΑΎΟ· ΐδϧϷ ϦϴϠΑΎ 

 : ΔϴϟΎΘϟ΍ ϞϤΠϟ΍ 

1-  ΔϴϟΎΘϟ΍ Ε΍έΎΒόϟ΍ ϯΪΣ΍ήΒόΗ ϻ  : ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ Ϧϋ 

ϤϛϔΘϤϟ΍ ΔϴϦϣΰϟ΍ ΓΪΣϭ ϝϼΧ ήϴϐΗ ΎϬϟ ΙΪΤϳ ϲΘϟ΍ ΕϼϋΎ    Ϧϣΰϟ΍ ΓΪΣϭ ϲϓ ϞϋΎϔΘϟ΍ Ϧϣ ΞΗ΍ϮϨϟ΍ ΔϴϤϛ 

ΕϻϮϤϟ΍ ΩΪϋ ϲϓ ήϴϐΘϟ΍ έ΍ΪϘϣ ϭ ϝϼΧΰϟ΍ ΓΪΣϦϣ     ϞϋΎϔΘϟ΍ ˯ΪΒϟ Δϣίϼϟ΍ ΓΰϔΤϤϟ΍ ΓΩΎϤϟ΍ ΔϴϤϛϦϣΰϟ΍ ΓΪΣϭ ϲϓ 

2- : ϡΩΎμΘϟ΍ Δϳήψϧ ϖϓϭ 

Ω΍ϮϤϟ΍ ΕΎϤϴδΟ ϦϴΑ ϡΩΎμΗ Ϟϛ ϞϋΎϔΗ ϰϟ· ϱΩΆϳ ΔϠϋΎϔΘϤϟ΍ 

 ϲϓΎϛ ήϴϏ ϪϨϜϟ ϞϋΎϔΘϟ΍ ΙϭΪΤϟ ϡίϼϟ΍ ρήθϟ΍ ϲϫ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΕΎϤϴδΟ ϦϴΑ ΕΎϣΩΎμΘϟ΍ 

ΩΎμΘϟ΍δΠϟ΍ ϦϴΑ ΕΎϣΎϬϟ ϲΘϟ΍ ΕΎϤϴ Ϧϣ Ϟϗ΃ ΔϗΎρ ϔΗ ϰϟ· ϱΩΆΗ ςϴθϨΘϟ΍ ΔϗΎρϋΎ ΔΌϴτΑ Εϼ 

 ΔϗΎρ Ϧϣ ήΒϛ΃ ΔϗΎρ ΎϬϟ ϲΘϟ΍ ΕΎϤϴδΠϟ΍ ϦϴΑ ΕΎϣΩΎμΘϟ΍ϞϋΎϔΘΗ ϻ ςϴθϨΘϟ΍ 

3-  ΔϴϟΎΘϟ΍ Ε΍έΎΒόϟ΍ ϯΪΣ΍ΔΤϴΤλ ήϴϏ : ςθϨϟ΍ ΐϛήϤϟ΍ Ϧϋ 

ϟ΍ Ω΍ϮϤϟ΍ ϭ΃ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ Ϧϣ ήΒΘόϳ ϻ ςθϨϟ΍ ΐϛήϤϟ΍ΔϠϋΎϔΘϤ 

ϤϴδΟ Ϧϋ ΓέΎΒϋ ςθϨϟ΍ ΐϛήϤϟ΍ΪϨϋ ϥϮϜΘΗ ΕΎ  Ύρ ΰΟΎΣ ΔϤϗ ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϠϟ ςϴθϨΘϟ΍ Δϗ 

ϟΎΤϟΎΑ ΎϧΎϴΣ΃ ϰϤδϳ ςθϨϟ΍ ΐϛήϤϟ΍ ΔϴϟΎϘΘϧϻ΍ Δ 

 ΔϴϧΎΛ Γήϣ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϲτόϴϟ ϚϜϔΘϳ ϥ΃ ϦϜϤϳ ϻ ςθϨϟ΍ ΐϛήϤϟ΍ 

4- ϮϬϟ΍ ϦϴΠδϛ΃ ϊϣ ϞϋΎϔΘϳ ϻ ΡϮΘϔϣ ˯Ύϋϭ ϲϓ ϢΤϔϟ΍: ϥϷ ΔϴόϴΒτϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ ϲϓ ϱϮΠϟ΍ ˯΍ 

 ϦϴΠδϛϷ΍΍ ϲϓ ϥϮϜϳΎΤϟ ΔϟΔΒϠμϟ΍ ΔϟΎΤϟ΍ ϲϓ ϥϮϜϳ ϢΤϔϟ΍ϭ ΔϳίΎϐϟ΍ 

ϳ ϻ ϦϴΠδϛϻ΍ ίΎϏ ΐϠμϟ΍ ϢΤϔϟ΍ ϊϣ ϡΩΎμΘ 

 ϑϭήψϟ΍ Ϟϛ ϲϓ ϢΤϔϟ΍ ϊϣ ϞϋΎϔΘϳ ϻ ϱϮΠϟ΍ ˯΍ϮϬϟ΍ ϦϴΠδϛ΃ 

 ( ϥϮΑήϜϟ΍ϭ ϦϴΠδϛϷ΍ ΕΎΌϳΰΟ ϦϴΑ ΕΎϣΩΎμΘϟ΍ Δτθϧϭ ΔϟΎόϓ ήϴϏ ) ϢΤϔϟ΍ 

5-  Ϧϣ ΪϳΰΗ ϻ ΔϴϟΎΘϟ΍ Ε΍ήϴϐΘϟ΍ ϯΪΣ΍ϼϋΎϔΘϟ΍ ΔϋήγΔϴ΋ΎϴϤϴϜϟ΍ Ε  : 

  Γέ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳί   ΰϴϛήΗ ΓΩΎϳί ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ 

ΔϠϋΎϔΘϤϟ΍ ΕΎϤϴδΠϟ΍ ϢΠΣ ΓΩΎϳί ΓΰϔΤϤϟ΍ ΓΩΎϤϟ΍ ΔϴϤϛ ΓΩΎϳί 

 

 



  

 

6-  ΔΟέΩ ωΎϔΗέ΍ ϱΩΆϳ Γέ΍ήΤϟ΍ ΎϔΘϟ΍ ϊϴϤΟ ϲϓδΑ ΕϼϋΎϔΘϟ΍ Δϋήγ ΓΩΎϳί ϰϟ· ΎΒϳήϘΗ Εϼϋ: ΓΩΎϳί ΐΒ 

ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ                              ΍ΣΘϤΎϟϴΔ ΍ϟΘμΎΩϣΎΕ ΍ϟϔόΎϟΔ ΑϴϦ ΍ϟΠδϴϤΎΕ ΍ϟϤΘϔΎϋϠΔ 

ϞϋΎϔΘϟ΍ ˯ΪΒϟ ϡίϼϟ΍ ςϴθϨΘϟ΍ ΰΟΎΣ ΔϗΎρ .        ΎϬτϐο ΕΎΒΜϟ Ε΍ίΎϐϟ΍ ϢΠΣ 

7- ΑΎϧϷ΍ ΎϬϴϓ ϡΪΨΘδΗ ϲΘϟ΍ ϖρΎϨϤϟ΍ ϲϓ ϦϴΧΪΘϟ΍ ϊϨϤϳ: ΓΩΎϳί ΐΒδΑ ϦϴΠδϛϷΎΑ Γ΄ΒόϤϟ΍ ΐϴ 

 ϕ΍ήΘΣ΍ ΔϴϟΎϤΘΣ΍ ϖρΎϨϤϟ΍ ϚϠΗ ϲϓ ϦϴΠδϛϻ΍ 

Σ ΔϴϟΎϤΘΣ΍ϤϏϻ΍ ΕϻΎϴΠδϛϻ΍ ΰϴϛήΗ ωΎϔΗέϻ ˯Ύή΋ΎΠδϟ΍ ϥΎΧΩϭ Ϧ 

 ϦϴΠδϛϻ΍ ΰϴϛήΗ ωΎϔΗέϻ ϕ΍ήΘΣϼϟ ΔϠΑΎϘϟ΍ Ω΍ϮϤϠϟ ϝΎόΘη΍ ΙϭΪΣ ΔϴϟΎϤΘΣ΍ 

ΗΎϨϟ΍ ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ΰϴϛήΗϝΎόΘηϼϟ ϞΑΎϘϟ΍ϭ ή΋ΎΠδϟ΍ Ϧϋ Ξ 

8-  ϯΪΣ΍Ε΍έΎΒόϟ΍  ΔϴϟΎΘϟ΍ήϴϏ ϪϴΤϴΤλ ϔΘϤϟ΍ ΕΎϤϴδΠϟ΍ ϢΠΣ ήϐλ ΎϤϠϛ ΚϴΣ: Ω΍ί ΔϠϋΎ 

 ΎϬτϐο      όϣΎϬϨϴΑ ΎϤϴϓ ΕΎϣΩΎμΘϟ΍ ϝΪ .    ΎϬϨϴΑ ΎϤϴϓ ϞϋΎϔΘϟ΍ Δϋήγ Ϧϣ  ΎϬρΎθϧ 

9- : ΎρΎθϧ ϞϗϷ΍ ϲϫ ΔϴϟΎΘϟ΍ ϢΤϔϟ΍ ϝΎϜη΃ ΪΣ΃ 

ϟ΍ έΎΒϏ ϢΤϔ ΐϠμϟ΍ Ζϴϓ΍ήΠϟ΍                  ϢΤϔϟ΍ έΎΨΑ  ΍ ϦΧΎδϟ΍ ϢΤϔϟ 

10-  ΔϠϋΎϔΘϣ ΔΒϠλ ΓΩΎϣ ρΎθϧ ϰϠϋ ϞϤόΗ ΔϴϟΎΘϟ΍ ϕήτϟ΍ ϊϴϤΟΪϋ ΍ΓΪΣ΍ϭ ϫϭ ϲ : 

 ΪϳήΒΗΓΩΎϤϟ΍ ϩάϫΐγΎϨϣ ΐϳάϣ ϲϓ ΎϬΘΑ΍Ϋ·  ϦΤρϬϠϳϮΤΗϭ ΓΩΎϤϟ΍Ύ ϢϋΎϧ ϕϮΤδϣ ϰϟ·  Σ ΔΟέΩ ΓΩΎϳί΍ήέ ΎϬΗ 

11- : ϰϠϋ ϞϋΎϔΘϠϟ ΓΰϔΤϤϟ΍ ΓΩΎϤϟ΍ ϞϤόΗ 

ςϴθϨΘϟ΍ ΰΟΎΣ ΓΩΎϳί                                    ϞϋΎϔΘϟ΍ ˯ΪΒϟ Δϣίϼϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳί 

ρ Ε΍Ϋ Δϴϟ΁ ΩΎΠϳ·ΔϗΎ  ϗ΃ ςϴθϨΗϞϋΎϔΘϠϟ Ϟ .           ΔϨϴόϣ ΔϴϨϣί ΓήΘϓ ϲϓ ΞΗ΍ϮϨϟ΍ ΔϴϤϛ ϞϴϠϘΗ 

12-  Ω΍ϮϤϟ΍ ϯΪΣ΍ ΔϴϟΎΘϟ΍ϬψΗ ϻ ή ϟ΍ ΔϟΩΎόϣ ϲϓ΍ ϞϋΎϔΘ :ΔΠΗΎϨϟ΍ ϭ΍ ΔϠΧ΍Ϊϟ΍ Ω΍ϮϤϟ΍ ϦϤο ϲ΋ΎϴϤϴϜϟ 

ΔΒϠμϟ΍ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍                          ΍ϞϋΎϔΘϠϟ ΓΰϔΤϤϟ΍ Ω΍ϮϤϟ 

Θϟ΍ Ϧϋ ΔΠΗΎϨϟ΍ Ε΍ίΎϐϟ΍ϞϋΎϔ .                ϮϳϷ΍ΔΠΗΎϨϟ΍ ΕΎϧ  ϲ΋Ύϣ ϝϮϠΤϣ ϞϜη ϲϓ ϥϮϜΗ ϲΘϟ΍ϭ ΔϠϋΎϔΘϤϟ΍ ϭ΃ 

13- ϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ ϞϴϠϘΗ ϰϠϋ ϞϤόϳ ϱάϟ΍ ϞϣΎόϟ΍ : ϲ΋ΎϴϤ 

Γέ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳί    ϢΠΣ ϞϴϠϘΗ  ΕΎϤϴδΠϟ΍ϞϋΎϔΘϠϟ ΔόϧΎϣ ΓΩΎϣ ΔϓΎο· ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ ΓΩΎϳί 

14- Δϴ΋ΎϴϤϴϜϟ΍ Ε΍ήϴϐΘϟ΍ ωήγ΃  : ϲϫ ΔϴϟΎΘϟ΍ 

 ΔόϤη ϕ΍ήΘΣ΍ ΐρήϟ΍ ϱϮΠϟ΍ ˯΍ϮϬϟ΍ ϲϓ ΪϳΪΤϟ΍ ΃Ϊλ  ΞπϧϬϛΎϔϟ΍ Δ Ϧδϟ΍ ϲϓ ϡΪϘΘϟ΍ ϊϣ ΔΧϮΨϴθϟ΍ 

 



  

 

15- : ϞϋΎϔΘϟ΍ Δϋήγ ΓΩΎϳΰϟ Ϟπϔϣ ήϴϏ ΔϴϟΎΘϟ΍ Ϟϣ΍Ϯόϟ΍ ϯΪΣ΍ 

ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ ΓΩΎϳί  Γέ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳίϢΠΣ ϞϴϠϘΗ ϔΘϤϟ΍ ΕΎϤϴδΠϟ΍ΔϠϋΎ ΓΰϔΤϣ ΓΩΎϣ ΔϓΎο· 

16-  ϞμϳϔΘϟ΍ϴϜϟ΍ ϞϋΎ΍ ΔϟΎΣ ϰϟ· ϲ΋ΎϴϤ: ΎϣΪϨϋ ϥ΍ΰΗϻ 

ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΘϟ ΎϳϭΎδϣ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ ΢Βμϳ 

ϱΩήτϟ΍ ϞϋΎϔΘϟ΍ Δϋήδϟ ΔϳϭΎδϣ ϲδϜόϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ ΢ΒμΗ 

 ϱΩήτϟ΍ ϩΎΠΗϻ΍ ϲϓ ϞϋΎϔΘϟ΍ Ϧϣ Ϟϛ ϒϗϮΘϳ ϲδϜόϟ΍ ϩΎΠΗϻ΍ ϲϓ ϞϋΎϔΘϟ΍ϭ 

 μϳΎϔΘϤϟ΍ Ω΍ϮϤϠϟ ϱέ΍ήΤϟ΍ ϯϮΘΤϤϟ΍ ΢ΒϭΎδϣ ΔϠϋϟ ΎϳΘΤϤϠ  ΔΠΗΎϨϟ΍ Ω΍ϮϤϠϟ ϱέ΍ήΤϟ΍ ϯϮ 

17-   ( ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ϥΎϛ ΍Ϋ·eqK  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϠϟ )2(g)+ Cl 2(g)H  (g)2HCl 

   ( ϱϭΎδΗ32-2.5 x 10  : ϥ΃ ϰϠϋ ϝΪϳ ΍άϫ ϥΈϓ ) 

    ΍ ΰϴϛήΗϦϣ ΔϴϘΒΘϤϟ΍ Ω΍ϮϤϟ Βϛ ϞϋΎϔΘϟ΍ Γήϴ ΍ΪΟ   ( ΰϴϛήΗHCl ϣ ϲϘΒΘϤϟ΍ ) ΍ΪΟ ξϔΨϨ 

     ϞϋΎϔΘϟ΍ ϰϟ· Ϟλϭ ϝΎϤΘϛϻ΍ Ϧϣ ΔΒϳήϗ ΔΟέΩ  .            ( ΰϴϛήΗ2H  ΍ΪΟ ήϴΒϛ ϥϮϜΘϤϟ΍ ) 

18-  (ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΖϧΎϛ ΍Ϋ·eqK  (ϱϭΎδΗ ϥΰΘϣ αϮϜϋ ϞϋΎϔΘϟ )10-1.5 x 10  :ϥ΃ ϰϠϋ ϝΪϳ΍άϫ ϥΈϓ) 

 Δϋήγϻ΍ ϲϓ ϞϋΎϔΘϟ΍ Δϋήγ Ϧϣ ήΒϛ΃ ϱΩήτϟ΍ ϩΎΠΗϻ΍ ϲϓ ϞϋΎϔΘϟ΍ ϲδϜόϟ΍ ϩΎΠΗ 

 ϞϋΎϔΘϟ΍ΗΎΑ ήϴδϳ ϩΎΠϦϣ ΓήϴΒϛ ΕΎϴϤϛ ϦϳϮϜΗ  ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ 

 ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ϦϳϮϜΗ ϩΎΠΗΎΑ ϊϘϳ ϥ΍ΰΗϻ΍ ϊοϮϣ 

 ΍ΪΟ ΓήϴΒϛ ϥϮϜΗ ϥ΍ΰΗϻ΍ ΙϭΪΣ ΪϨϋ ΔϴϘΒΘϤϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ 

19-  ϔΘϟ΍ ϲϓ  : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎ92 kJ  -H = ∆,  (g)OH3CH (g) + CO 2(g)2H 

  ( ϝϮϧΎΜϴϤϟ΍ ΝΎΘϧ· Ω΍ΩΰϳOH3CH Ϩϋ ) : Ϊ 

    ξϔΧ ϟ΍  Γέ΍ήΤϟ΍ ΔΟέΩ ξϔΧϭ ςϐπ   Γέ΍ήΤϟ΍ ΔΟέΩ ξϔΧϭ ςϐπϟ΍ ΓΩΎϳί 

       Γέ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳίϭ ςϐπϟ΍ ΓΩΎϳί   έ΍ήΤϟ΍ ΔΟέΩ ΓΩΎϳίϭ ςϐπϟ΍ ξϔΧΓ 

20-  :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϟ΍ ϰϓ+120kJ(g)5PCl 2(g)+Cl3(g)PClϞϘΗ (ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗeqK  :) 

  Γέ΍ήΤϟ΍ ΔΟέΩ ωΎϔΗέΎΑ              ΎϳΰΑ Η ΓΩέϮϠϜϟ΍ ίΎϏ ΰϴϛή 

ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϰϠϋ ήΛΆϤϟ΍ ςϐπϟ΍ ΓΩΎϳΰΑ               Γέ΍ήΤϟ΍ ΔΟέΩ ξϔΨΑ 

 

 



  

 

21-  ϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϟ΍ ϲϓ  : ϲkJ  H = +138∆,  2(g)+ H 4(g)H2C   6(g)H2C 

  ( ϦϴΜϳϻ΍ ΔϴϤϛ ΓΩΎϳί ϦϜϤϳ4H2C  : ΔΠΗΎϨϟ΍ ) 

  Γέ΍ήΤϟ΍ ΔΟέΩ ϊϓήΑ     ϴϬϟ΍ ΔϓΎοΈΑ ϰϟ· ϦϴΟϭέΪϣΰ ϞϋΎϔΘϟ΍ Ξϳ 

ςϐπϟ΍ ΓΩΎϳΰΑ      Γέ΍ήΤϟ΍ ΔΟέΩ ξϔΨΑ 

22- ψϨϟ΍ ϰϟ· ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ ΔϓΎο· ΪϨϋ: ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎ 

+  - +    4Cl   2+] 6O)2[ Co(HΓέ΍ήΣ      O       2+ 6 H   -2] 4[ CoCl           

                                ϕέί΃  ϖϣΎϏ                                                          ΢ΗΎϓ ϱΩέϭ 

 ϱΩέϮϟ΍ ϥϮϠϟ΍ ΓΪη Ω΍ΩΰΗϕέίϷ΍ ϥϮϠϟ΍ ΓΪη Ω΍ΩΰΗ  οϮϣ ήΛ΄Θϳ ϻϥ΍ΰΗϻ΍ ϊ  ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ Ω΍ΩΰΗ   

23-  ( ϱϭΎδΗ Ύϣ ϞϋΎϔΘϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΖϧΎϛ ΍Ϋ·18-6 x 10 : ϥ΃ ϲϨόϳ ΍άϫ ϥΈϓ ) 

  Γέ΍ήΤϠϟ ΩέΎρ ϱΩήτϟ΍ ϞϋΎϔΘϟ΍             ΎϔΘϟ΍ϟ΍ Ϟϋϟ ιΎϣ ϱΩήτΓέ΍ήΤϠ 

΍ΪΟ ήϴϐλ ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ΰϴϛήΗ                          ΔΠΗΎϨϟ΍ Ω΍ϮϤϟ΍ ϦϳϮϜΗ ϩΎΠΗΎΑ ϥ΍ΰΗϻ΍ ϊοϮϣ ϊϘϳ 

24- ϲϓ     : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ αϮϜόϟ΍ ϞϋΎϔΘϟ΍(g)2CO   2(g)+    CO    (S)C 

: ϞϋΎϔΘϟ΍ ˯Ύϋϭ ϲϓ ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ίΎϏ ΔϴϤϛ ΓΩΎϳί ϦϜϤϳ 

Ϥϟ΍ ΔϓΎοΈΑϦϣ Ϊϳΰ ϥϮΑήϜϟ΍ΎϳΰΑπϟ΍ ΓΩ ήΛΆϤϟ΍ ςϐ  ίΎϏ ΐΤδΑCO  ϞϋΎϔΘϟ΍ ςγϭ Ϧϣ ˯ΎϋϮϟ΍ ϢΠΣ ΓΩΎϳί   

25-    : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ ΩϮϴϟ΍ ΰϴϛήΗ ΓΩΎϳί ΪϨϋ(g)2HI   2(g)+    I    2(g)H 

 ΔΤϴΤλ ΔϴϟΎΘϟ΍ Ε΍έΎΒόϟ΍ ϊϴϤΟ ϥΈϓ ΔϨϴόϣ Γέ΍ήΣ ΔΟέΩ ΪϨϋ ΙΪΤϳ ϱάϟ΍ϭ΍Ϊϋ ΍ϭΓΪΣ : 

 ΄θϨΗ ΔϟΎΣΟ ϥ΍ΰΗ΍ΓΪϳΪ  ΔϤϴϗ Ω΍ΩΰΗeqK ϩΎΠΗ΍ ϲϓ ϥ΍ΰΗϻ΍ ϊοϮϣ Ρ΍ΰϳHI  ΔϤϴϗ ϰϘΒΗeqK  ϪΘΑΎΛ   

26-    : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ(g)+ CO (g)O2H  + 41.1 kJ  2(g)+ CO 2(g)H 

΍ Ϟϣ΍Ϯόϟ΍ ϊϴϤΟΛΆΗ ΔϴϟΎΘϟϠϋ ή ϦϴΟϭέΪϴϬϟ΍ ΔϴϤϛ ϰ΍ϭ ΍ΪϋΓΪΣ  : Ϯϫ ΎϬϨϣ 

ΘϤϟ΍ ϡΎψϨϟ΍ ϰϠϋ ϊϗ΍Ϯϟ΍ ςϐπϟ΍ ΓΩΎϳί ϥΰ  ΟέΩ ϊϓέ΍ήΤϟ΍ Δ Γέ 

  ( ίΎϏ ΔϓΎο·2CO ϞϋΎϔΘϟ΍ Ξϳΰϣ ϰϟ· )  ϞϋΎϔΘϟ΍ Ξϳΰϣ ϰϟ· ˯ΎϤϟ΍ έΎΨΑ ΔϓΎο· 

27-  Γέ΍ήΣ     : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ +    (g)2NOCl   2(g)+    Cl    (g)2NO 

  ( ϦϳϮϜΗ ϩΎΠΗΎΑ ϥ΍ΰΗϻ΍ ϊοϮϣ ΢ϳΰϳ ϻ ϲϠϳ ΎϤϣ ΍ΪΣ΍ϭNOCl  : Ϯϫϭ ) 

 ϰϠϋ ϊϗ΍Ϯϟ΍ ςϐπϟ΍ ΓΩΎϳί  ϡΎψϨϟ΍    ίϳ έϮϠϜϟ΍ ΰϴϛήΗ ΓΩΎ 

ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ΓΩΎϳί    ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ξϔΧ 



  

 

28- ΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ     : ϲϟ2(g)+  4H (S)4O3Fe   (g)O2+ 4H (S)Fe3 

: ϥΈϓ ϡΎψϨϟ΍ ϰϠϋ ςϐπϟ΍ ΓΩΎϳί ΪϨϋ 

 ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗeqK Ω΍ΩΰΗ                 ϳϮϜΗ ϮΤϧ Ρ΍ΰϳ ϥ΍ΰΗϻ΍ ϊοϮϣ ΞΗ΍ϮϨϟ΍ Ϧ 

ϣϮ ήΛ΄Θϳ ϻ ϡΎψϨϠϟ ϥ΍ΰΗϻ΍ ϊο                  ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗeqK  ϞϘΗ 

29- ϟ΍ΛΆϳ ϻ ςϐπϻ΍ ϊοϮϣ ϰϠϋ ή : ΔϴϟΎΘϟ΍ ΔϤψϧϷ΍ ΪΣ΃ ϲϓ ϥ΍ΰΗ 

   2(g)+ N 2(g)3H 3(g)2NH               (g)2CO   2(g)+  CO  (S)C 

  2(g)+ O 2(g)N (g)2NO                  (g)S2+ 2H (g)4H 2 (g)+4H2(g)CS 

30-    : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ+ 27 kJ 2(g)4NO   2(g)+ 3O (g)O22N 

 ίΎϏ ΝΎΘϧ· ΓΩΎϳί ϦϜϤϳO2N  : 

ϞϋΎϔΘϟ΍ Ϫϴϓ ΙΪΤϳ ϱάϟ΍ ˯ΎϋϮϟ΍ ϢΠΣ ϞϴϠϘΘΑ ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ϊϓήΑ 

 ϦϴΠδϛϷ΍ ίΎϏ Ϧϣ ΪϳΰϤϟ΍ ΔϓΎοΈΑ  ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ξϔΨΑ 

31- ΰΘϤϟ΍ ϞϋΎϔΘϟ΍ ϲϓ : ϲϟΎΘϟ΍ ϥ 

    2(g)+ CO    (g)O2+    H    g)3(CO2Na   +   Heat     3(g)NaHCO2 

      Ώήο ϞλΎΣ ΔϤϴϗ Ω΍ΩΰΗ] 2O ] [ CO2[ H : ΪϨϋ 

ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ϊϓέ             Ϧϣ ΍ΪΟ ΔϠϴϠϗ ΔϴϤϛ ΔϓΎο·3NaHCO 

 ϡΎψϨϟ΍ ϰϠϋ ϊϗ΍Ϯϟ΍ ςϐπϟ΍ ϞϴϠϘΗ  ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ξϔΧ 

32- ΍ ϲϓϡΎψϨϟ ΘϤϟ΍ΰ ϥΎΘϟ΍: ϲϟ   +   122kJ     2(g)+   O   2(g)4NO   5(g)O22N    

      ( ϦϴΟϭήΘϴϨϟ΍ Ϊϴδϛ΃ βϣΎΧ ίΎϏ ϝϼΤϧ΍ Ω΍Ωΰϳ5O2N : ΪϨϋ ) 

 ϡΎψϨϟ΍ ϰϠϋ ςϐπϟ΍ ΓΩΎϳί   ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ϊϓέ 

ϦϴΠδϛϷ΍ ίΎϏ ΰϴϛήΗ ΓΩΎϳί    ΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ ξϔΧϡ 

33- ΟϴϤ ϰϠϋ ήΛΆΗ ΔϴϟΎΘϟ΍ Ϟϣ΍Ϯόϟ΍ ϊ΍ ϥ΍ΰΗ΍ ϊοϮϣ ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ΪΣ΍ϭ ΍Ϊϋ : 

ςϐπϟ΍ .                   Γέ΍ήΤϟ΍ ΔΟέΩ             ΰϴϛήΘϟ΍  ίΎϔΤϟ΍ ϞϣΎόϟ΍ 

 

 

 



  

 

 ϝ΍Άδϟ΍ Ϥϛ΃ :ϊΑ΍ήϟ΍Ϟ  :ΎϬΒγΎϨϳ ΎϤΑ ΔϴϟΎΘϟ΍ Ε΍έΎΒόϟ΍ϭ ϞϤΠϟ΍ ϲϓ ΕΎϏ΍ήϔϟ΍ 

1-  Δϋήγ αΎϘΗΎϔΘϟ΍ϟ΍ ϞϋϤϴϜ΋Ύϴ................................. ΔϴϤϜΑ ϲϳ ϲΘϟ΍ ..... .Ϧϣΰϟ΍ ΓΪΣϭ ϲϓ ήϴϐΗ ΎϬϟ ΙΪΤ 

2- ΎϬπόΑ ϡΪτμΗ ΎϣΪϨϋ ΞΗ΍Ϯϧ ϥϮϜΗϭ ϞϋΎϔΘΗ ϥ΃ ϦϜϤϳ ΕΎΌϳΰΠϟ΍ϭ ΕΎϧϮϳϷ΍ϭ Ε΍έάϟ΍ ϥΈϓ ϡΩΎμΘϟ΍ Δϳήψϧ ϖϓϭ 

 ϓΎϛ .......................................... ϚϠϤΗ ΖϧΎϛ ΍Ϋ· ξόΒΑ .Δϴ 

3- ΃ϗΔϴϤϛ Ϟ ϟ΍ ϦϣϤδΗ ϞϋΎϔΘΘϟ ΕΎϤϴδΠϟ΍ ΎϬΟΎΘΤΗ ϲΘϟ΍ ΔϗΎτ.......... ϰ ................................... 

4-   ........................................... ΰΟΎΣ ΔϤϗ ΪϨϋ ˱ΎϴψΤϟ ϥϮϜΘΗ ΕΎϤϴδΟ Ϧϋ ΓέΎΒϋ ςθϨϤϟ΍ ΐϛήϤϟ΍ 

5-  ...................... ϰϟ· Γέ΍ήΤϟ΍ ΔΟέΩ ωΎϔΗέ΍ ϱΩΆϳ............ .ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ .... 

6- Ϥϟ΍ ΰϴϛήΗ ΓΩΎϳίϠϋΎϔΘϤϟ΍ Ω΍Ϯ........ ΔϴϟΎϤΘΣ΍ Ϧϣ Ϊϳΰϳ Δ.ϞϋΎϔΘϟ΍ Δϋήγ Ω΍ΩΰΗ Ϛϟάϟ .................................. 

7- .ΔϨϴόϣ ΔϠΘϜϟ ΢τδϟ΍ ΔΣΎδϣ ...................................... ΕΎϤϴδΠϟ΍ ϢΠΣ ήϐλ ΎϤϠϛ 

8-  ΢τγ ΓΩΎϳί ϦϜϤϳϋΎϔΘϣ ΓΩΎϣΔϠ λ........ ϭ΃ ΐγΎϨϣ ΐϳάϣ ϲϓ ΎϬΘΑ΍ΫΈΑ Ύϣ· ΔΒϠ............ ...................... 

9-  .ΔϠϋΎϔΘϤϟ΍ ΕΎϤϴδΠϟ΍ ϢΠΣ ϊϣ .................................. ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ ΐγΎϨΘΗ 

10- ΍ ϕ΍ήΘΣ΍ Ϧϣ .................................. ϢΤϔϟ΍ Ϧϣ ΓήϴΒϛ ΔϠΘϛ ϕ΍ήΘΣ΍.ϢΤϔϟ ϢϋΎϨϟ΍ έΎΒϐϟ 

11- ήϜδϟ΍ Ϣπϫ Δϋήγ Ϧϣ ΪϳΰΗ ϲΘϟ΍ ΕΎϤϳΰϧϹ΍ϴΗϭήΒϟ΍ϭ ΕΎϳ. Ω΍ϮϤϟ΍ Ϧϣ ήΒΘόΗ ϥΎδϧϹ΍ ϢδΟ ϲϓ ΕΎϨ. ....... 

  .ΕϼϋΎϔΘϟ΍ ϩάϬϟ 

12-  ϱάϟ΍ϭ ϞΑΎϘϤϟ΍ ϞϜθϟ΍ Δγ΍έΩ ϝϼΧ ϦϣήϴΛ΄Η ΢οϮϳ  
ΔϓΎο·  ΓΩΎϤϟ΍Ϡϋ ΓΰϔΤϤϟ΍ϰ   ϲϨΤϨϤϟ΍ ϥΈϓ ςϴθϨΘϟ΍ ΔϗΎρ ΰΟΎΣ
 ϱάϟ΍Ϧϋ ήΒόϳ Τϣ ΓΩΎϣ ΩϮΟϭϔ.ذϮϫ Γΰ      

13-  :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ 

                              (g)2CO ֖ 2(g)O+ C (s)C 

 .ϡΎψϨϟ΍ ϰϠϋ ήΛΆϤϟ΍ ςϐπϟ΍ ........................................... ΪϨϋ ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ΝΎΘϧ· Ω΍Ωΰϳ 

14-  ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ:ϲϟΎΘϟ΍             2(g)+ 2SO (g)O22H   ֖  2(g)+ 3O (g)S22H 

 ( ίΎϏ ΝΎΘϧ· Ω΍Ωΰϳ2SO ...... ΪϨϋ )...... .ϞϋΎϔΘϟ΍ ˯Ύϋϭ ϢΠΣ ........................... 

15-  ϥ΍ΰΗϻ΍ ΖΑΎΜϟ ΔϳΩΪόϟ΍ ΔϤϴϘϟ΍ ϰϠϋ ήΛΆϳ ϱάϟ΍ ϞϣΎόϟ΍eqK  ............................... Ϯϫ 

16-  Θϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ:ϲϟΎ+ 92 kJ             (g)OH3CH  ֖  2(g)+ 2H (g)CO  

ΜϴϤϟ΍ ΝΎΘϧ· Ω΍Ωΰϳ  ϝϮϧΎOH3CH ......... ΪϨϋ.......Γέ΍ήΤϟ΍ ΔΟέΩ ............... 



  

 

17-  ΔϤϴϗ ΖϧΎϛ ΍Ϋ·eqK ( Γέ΍ήΣ ΔΟέΩ ΪϨϋ ϥΰΘϣ ϡΎψϨϟ20°C ( ϱϭΎδΗ )13-10 1.4  ΔΟέΩ ΪϨϋϭ ) 

  Γέ΍ήΣ(60°C)  ϱϭΎδΗ (13-10 22  ϲϨόϳ ΍άϬϓ )Γέ΍ήΤϠϟ ................... ωϮϨϟ΍ Ϧϣ ϞϋΎϔΘϟ΍ ϥ΃. 

18- ϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ    :ϲ                           (g)2CO ֖ 2(g)+ CO (s)C 

 :ΔϗϼόϟΎΑ ϥ΍ΰΗϻ΍ ΖΑΎΛ Ϧϋ ήΒόϳeqK   =................................................................. ................... 

19- :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ             2(g)+ O 2(g)4NO   ֖ 5(g)O22N 

ϼϬΘγ΍ Ω΍Ωΰϳ ίΎϏ ϙ(5O2N( ίΎϏ ΰϴϛήΗ ...................................... )2NO . ) 

20- ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ:             (s)+ C 2(g)CO   ֖  (g)2CO 

ϓ....................... ϰϟ· ϱΩΆϳ ϡΎψϨϟ΍ ΍άϫ ϰϠϋ ςϐπϟ΍ ΓΩΎϳί ϥΈ( ίΎϏ ϙϼϬΘγ΍ ...................CO .) 

21- ϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ:ϲ            2(g)+ 5CO 2(s)I  ֖  5(g)O2+ I (g)5CO  

 Ω΍ϮϤϟ΍ ϦϳϮϜΗ ϮΤϧ ϥ΍ΰΗϻ΍ ϊοϮϣ Ρ΍ΰϳ....................... ΪϨϋ ΔΠΗΎϨϟ΍ .ϞϋΎϔΘϟ΍ ˯Ύϧ· ϢΠΣ ................. 

22- λΎϤϟ΍ ΔϴδϜόϟ΍ ΕϼϋΎϔΘϟ΍ ϲϓ...... ΪϨϋ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ Ω΍ΩΰΗ Γέ΍ήΤϠϟ Δ.Γέ΍ήΤϟ΍ ΔΟέΩ ............. 

23- Ϩϟ΍ ϲϓϟ΍ ϡΎψ   :ϲϟΎΘϟ΍ ϥΰΘϤJ   + 356k 2(g)+ Cl (g)2HF  ֖  2(g)+ F (g)2HCl 

Ω΍ΩΰΗ ...... ΍Ϋ· ϲδϜόϟ΍ ϞϋΎϔΘϟ΍ ΔϋήγΎψϨϟ΍ ϰϠϋ ΓήΛΆϤϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ ............................... .ϡ 

24- :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ+ Heat      (g)O2+ 6H 2(g)2N ֖  2(g)+ 3O 3(g)4NH  

ϊϓέ ΪϨϋ  ΔΟέΩέ΍ήΤϟ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ...................................... Γ ϥ΍eqK  .ϡΎψϨϟ΍ ΍άϬϟ 

25- ϡΎψϨϟ΍ ϲϓ :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍     2(g)+ H 4(g)H2C  ֖+ Heat   6(g)H2C  

( ΪϨϋ ϡΎψϨϟ΍ ΍άϬϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ ϥΈϓ500°Cϋ ϡΎψϨϟ΍ βϔϨϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ Ϧϣ ................................ )( ΪϨ750°C .) 

26- :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ      (aq)+ 3KCl q)3(aFe(CNS) ֖  (aq)+ 3KCNS 3(aq)FeCl  

                                                                                            ϱϮϣΩ ήϤΣ΃ 

 ......................... ΰϴϛήΗ ΓΩΎϳί ΪϨϋ ήϤΣϷ΍ ϥϮϠϟ΍ ΓΪη Ω΍ΩΰΗ .............  

 

 

 

 



  

 

δϟ΍ϋ : βϣΎΨϟ΍ ϝ΍Ά ˱ ΎΤϴΤλ ˱ΎϴϤϠϋ ˱ϼϴϠόΗ ϲϠϳ ΎϤϣ ϞϜϟ ϞϠ  : 

1- ϟ΍ ϞϣΎϋ ϱΪΗήϳ ϥΩΎόϤϟ΍ ϡΎΤϟ ΔϴϠϤόΑ ϪϣΎϴϗ ΪϨϋ ΔλΎΧ ΓέΎψϧ ϡΎΤϠ΍ϭ ϦϳΎΜϳϹ΍ ίΎϏ ϡ΍ΪΨΘγΎΑ.ϦϴΠδϛϷ 

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

2- ϋ ΏΎϘΜϟ΍ ΩϮϋ ϞόΘθϳΣ ΩήΠϤΑ έϮϔϟ΍ ϰϠ .ϪϜ 

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

3- δΟ ϡΩΎμΗ ϲϔϜϳ ϻ΍ ΕΎϤϴ.ϞϋΎϔΘϟ΍ ΙΪΤϳ ϲϜϟ ξόΑ ΎϬπόΑ ϊϣ ΓΩΎϤϟ 

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

4-   .˱΍ήϔλ ϱϭΎδΗ Δϓήϐϟ΍ Γέ΍ήΣ ΔΟέΩ ΪϨϋ ϦϴΠδϛϻ΍ ϊϣ ϥϮΑήϜϟ΍ ϞϋΎϔΗ Δϋήγ 

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

5- .ΎϬϠϋΎϔΗ Δϋήγ ϰϟ· ϱΩΆϳ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ Γέ΍ήΣ ΔΟέΩ ωΎϔΗέ΍ 

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

6-   ΎϬϟΎΧΩ· ΪϨϋ ΔϠόΘθϣ ΔϴΒθΧ ΔϗΎϗέ ΞϫϮΗ Ω΍Ωΰϳ .ϦϴΠδϛϷ΍ ίΎϐΑ ˯ϮϠϤϣ έΎΒΨϣ ϲϓ 

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

7- ϟ΍ ϲϓ ϦϴΧΪΘϟ΍ ϊϨϤϳΪΨΘδϳ ϲΘϟ΍ ϖρΎϨϤ.ϦϴΠδϛϷ΍ ίΎϐΑ Γ΄ΒόϤϟ΍ ΐϴΑΎϧϷ΍ ΎϬϴϓ ϡ 

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

8-  ϗήϔϣ ϲμϋ ΔϣΰΣ ϕ΍ήΘΣ΍ Ϧϣ ΄τΑ΃ ΐθΨϟ΍ Ϧϣ ΔϜϴϤγ Δότϗ ϕ΍ήΘΣ΍ότϗ ΔϠΘϛ ϚϠΘϤΗ ΔΔϜϴϤδϟ΍ ΐθΨϟ΍ Δ.  

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

9- ΎϔΗϠΤϣ ϞϋΪΤϟ΍ Ϧϣ Δότϗ ϊϣ ϪϠϋΎϔΗ Ϧϣ ωήγ΃ ΪϳΪΤϟ΍ ΓΩ΍ήΑ ϊϣ ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ ϝϮ .Ϊϳ 

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

10-  ϢΤϔϟ΍ ϞΘϛ ϥ΃ ϢΟΎϨϤϟ΍ ϝΎϤϋ ϙέΪϳήϴΒϜϟ΍ .˯΍ϮϬϟ΍ ϲϓ ήΛΎϨΘϤϟ΍ϭ ϖϠόϤϟ΍ ϢΤϔϟ΍ έΎΒϏ έΪϘΑ ˱΍ήτΧ ϞϜθΗ ϻ Ϊϗ Γ 

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

11-   ΕΎϤϳΰϧϹΎϛ( ΔϳϮϴΤϟ΍ ΓΰϔΤϤϟ΍ Ω΍ϮϤϟ΍ ήΒΘόΗϣΎόϛ ) ΔΟέΩ Ϧϣ Ϟπϓ΃ ϞϋΎϔΘϟ΍ Δϋήγ ΓΩΎϳί ϰϠϋ ΪϋΎδϳ Ϟ 

 ϲϓ Γέ΍ήΤϟ΍ ϟ΍ ΕΎϴϠϤόϟ΍ .ΔϳϮϴΤ 

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

12- ΗΘϟ΍ ξόΒϟ ϞϋΎϔΘϠϟ ΔόϧΎϣ ΓΩΎϣ ϑΎπΕϼϋΎϔ ϴ΋ΎϴϤϴϜϟ΍Δ . 

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

 



  

.. 

13- :ϲϟΎΘϟ΍ ϞϋΎϔΘϟ΍    (aq)
+O3+ H (aq)

-COO3CH ֖  (l)O2+ H (aq)COOH3CH  

δϜόϟ΍ ΕϼϋΎϔΘϟ΍ Ϧϣ ήΒΘόϳϤϟ΍ Δϴ .ΔδϧΎΠΘ 

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

14- Ϩϟ΍ Ω΍ϮϤϟ΍ϭ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ Ε΍ΰϴϛήΗ ΖΒΜΗ ϲϜϴϣΎϨϳΪϟ΍ ϲ΋ΎϴϤϴϜϟ΍ ϥ΍ΰΗϻ΍ ΔϟΎΣ ϰϟ· ϡΎψϨϟ΍ Ϟμϳ ΎϣΪϨϋ ΔΠΗΎ       

.ϞϋΎϔΘϟ΍ Ϧϣ 

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

15-  ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΎϬϴϓ ϚϠϬΘδΗ ϻ ΚϴΣ ϞϤΘϜΗ ϰΘΣ ΪΣ΍ϭ ϩΎΠΗ΍ ϲϓ ήϤΘδΗ ϻ ΔϴδϜόϟ΍ ΕϼϋΎϔΘϟ΍ ˱ ΎϣΎϤΗ . 

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

16-  ϥ΍ΰΗϻ΍ ΖΑΎΛ ήϴΒόΗeqK .ΔΒϠμϟ΍ Ω΍ϮϤϟ΍ ϞϤθϳ ϻ 

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

17- :ϲϟΎΘϟ΍ ϞϋΎϔΘϟ΍ ϲϓ    (aq)
+O3+ H (aq)

-
2NO  ֖  (l)O2H+  2(aq)HNO  

 .ϥ΍ΰΗϻ΍ ΖΑΎΛ ήϴΒόΗ ϦϤο ˯ΎϤϟ΍ ϞΧΪϳ ϻ 

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

18- :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ      (aq)+ 3KCl 3(aq)Fe(CNS)  ֖  (aq)+ 3KCNS 3(aq)lFeC  

                                                                                           ϤΣ΃ ϱϮϣΩ ή 

ϟ΍ ΪϳέϮϠϛ Ϧϣ ΪϳΰϤϟ΍ ΔϓΎο· ΪϨϋ ϡϮϴγΎΗϮΒKCl  ϞϘΗ.ϱϮϣΪϟ΍ ήϤΣϷ΍ ϥϮϠϟ΍ ΓΪη 

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

19-     :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ         (g)2NO֖ 2(g)O + 2(g)N 

ΎΛ ΔϤϴϗ ήϴϐΘΗ ϻ.ϦϴΠδϛϷ΍ Ϧϣ ΪϳΰϤϟ΍ ΔϓΎοΈΑ ϥ΍ΰΗϻ΍ ΖΑ 

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

20-     :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ         3(g)NH2 ֖ )2(g3H + 2(g)N 

Ϡϋ ήΛΆϤϟ΍ ςϐπϟ΍ ΓΩΎϳί ΪϨϋ ΎϴϧϮϣϷ΍ ΝΎΘϧ· Ω΍Ωΰϳ.ϡΎψϨϟ΍ ϰ 

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

21-     :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ         g)2(2NO ֖ 4(g)O2N 

  ίΎϏ ΝΎΘϧ· ϞϘϳ2NO ί ΪϨϋϋϮϟ΍ ϢΠΣ ΓΩΎϳ.˯Ύ 

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

 



  

 

22-     :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ         )(gO2N ֖ 2(g)+ O 2(g)N 

ϐπϟ΍ ΓΩΎϳί ΪϨϋ ϥ΍ΰΗϻ΍ ϊοϮϣ ήϴϐΘϳ ϻ.ϡΎψϨϟ΍ ϰϠϋ ήΛΆϤϟ΍ ς 

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

23-     :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϲϓ+ 92kJ          3(g)2NH ֖ 2(g)+ 3H (g)2N 

ΎΛ ΔϤϴϗ ϞϘΗ.Γέ΍ήΤϟ΍ ΔΟέΩ ωΎϔΗέΎΑ ϥ΍ΰΗϻ΍ ΖΑ 

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

:αΩΎδϟ΍ ϝ΍Άδϟ΍ ΐΟ΃ΎΘϟ΍ ΔϠΌγϷ΍ Ϧϋ :Δϴϟ 

1- ϮΘϳϞϛ ΪΟ΍  ϦϴΟϭήΘϴϨϟ΍ ϲ΋ΎϨΛ Ϊϴδϛ΃ ϊΑ΍έ Ϧϣ (4O2N  ϦϴΟϭήΘϴϨϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ϊϣ ϥϮϠϟ΍ ϢϳΪϋ)  (2NO  ) 
                             : ϥ΍ΰΗ΍ ΔϟΎΣ ϲϓ ϥϮϠϟ΍   ϲϨΑ22NO                    4O2N  

   ϪΘόγ ϖϠϐϟ΍ ϢϜΤϣ ϕέϭΩ ϱϮΘΤϳ1L) (ϲϠϋ ϥ΍ΰΗϻ΍ ΪϨϋ )5mol0.004   Ϧϣ4O2N  ) ϭ 0.03mol)   Ϧϣ2ON   ΪϨϋˬ )
  ΔΟέΩ10°C ϗϼόϟ΍ ΐΘϛ΃ ϥ΍ΰΗϻ΍ ΖΑΎΛ Ϧϋ ήΒόΗ ϲΘϟ΍ Δ (eqK) ϞϋΎϔΘϟ΍ ΍άϬϟ ΔϤϴϗ ΐδΣ΍ϭ 

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

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

2-    ΎϴϧϮϣϷ΍ϭ ϦϴΟϭέΪϴϬϟ΍ϭ ϦϴΟϭήΘϴϨϟ΍ Ϧϣ ϥϮϜϣ ϥ΍ΰΗϻ΍ ΔϟΎΣ ϲϓ ςϴϠΧ ϞϴϠΤΗ ϲτϋ΃ ϲϓ ΩϮΟϮϣϭϕέϭΩ   
ϪΘόγ 2L ΍ ϲϠϋ  ϦϴΟϭέΪϴϫ :ΔϴϟΎΘϟ΍ Ξ΋ΎΘϨϟ0.15mol     ϦϴΟϭήΘϴϧϭ0,25mol    ΎϴϧϮϣ΃ϭ0,1mol 

   ϥ΍ΰΗϻ΍ ΖΑΎΛ Ϧϋ ήΒόΗ ϲΘϟ΍ Δϗϼόϟ΍ ΐΘϛ΃(eqK)                                 :ϲϟΎΘϟ΍ ϞϋΎϔΘϠϟ ϪΘϤϴϗ ΐδΣ΍ϭ 
       :ϲϟΎΘϟ΍ ϞϋΎϔΘϠϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΐδΣ΍              (g)32NH                (g) 2+N(g)23H 
   ήψϟ΍ βϔϧ ΪϨϋΔϘΑΎδϟ΍ Ε΍ΰϴϛήΘϟ΍ϭ Γέ΍ήΤϟ΍ϭ ϢΠΤϟ΍ Ϧϣ ϑϭ 

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

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

3-   : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϠϟ ΎϘΒρ ϚϳήΘϴϨϟ΍ Ϊϴδϛ΃ ϊϣ έϮϠϜϟ΍ ϞϋΎϔΘϳ 
(g)2 NOCƐ                     g)(+ 2 NO (g) 2CƐ 

 ΫΈϓ ΪΟϭ ΍ ϦϋΗϻ΍ ϥ΍ΰϥ΃  Ϧϣ Ϟϛ ΰϴϛήΗ(  NOˬ   2ˬ CƐ NOCƐ )   Ϯϫ(  0.1  Mˬ  0.2  Mˬ  M  32.0 )   
 ΖΑΎΛ ΔϤϴϗ ΐδΣΎϓ . ΐϴΗήΘϟ΍ ϰϠϋϥ΍ΰΗϻ΍ ( eqK ΍άϬϟ )    . ϞϋΎϔΘϟ΍ 

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

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

4-  Ϧϣ Ξϳΰϣ ϞΧΩ΃ (2ˬ  HNO )  ϲϓ   ϪΘόγ ˯Ύϋϭ)  2L ( ϭ ΔΟέΩ ΪϨϋΓέ΍ήΣ  ΙΪΣ ΔϨϴόϣϥ΍ΰΗϻ΍ : ϲϟΎΘϟ΍                      

                             (g)O 2+    2H    (g) 2N                     (g) 2+   2H   (g)2NO    
 ΪϨϋϭϥ΍ΰΗϻ΍  ϱϮΘΤϳ ρϮϠΨϤϟ΍ ϥ΃ ΪΟϭϰϠϋ )  mol 200.(   ίΎϏ Ϧϣ2, H )  mol 200.(  ίΎϏ Ϧϣ)  NO )     .         

)mol 1500.(ίΎϏ  Ϧϣ2, N  ) mol 3.0(   ΖΑΎΛ ΔϤϴϗ ΐδΣ΍ .  ˯ΎϤϟ΍ έΎΨΑ Ϧϣϥ΍ΰΗϻ΍ ) eqK (  
 .............................................................................................................................................. 

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



  

 
 

5- Τϳ ϝϮϧΎΜϴϤϟ΍ ήπOH3HC   ϱίΎϏ ϞϋΎϔΘΑ ΔϋΎϨμϟ΍ ϲϓCO ˬ2H ΪϨϋ  Γέ΍ήΣ ΔΟέΩ K°500   
ΣϞϋΎϔΘϟ΍ ΐδ  ϥΰΘϤϟ΍ϲϟΎΘϟ΍ :                     g)( OH3CH                                    2 (g)H   +  (g)CO      

 ΪϨϋ ΪΟϭ ΍ΫΈϓϥ΃ ϥ΍ΰΗϻ΍  ρϮϠΨϤϟ΍ϱϮΘΤϳ ϰϠϋ ) (0.0406 mol   ϝϮϧΎΜϴϣ  ˬ 0.302 mol ) ( ϣ ϦϴΟϭέΪϴϬϟ΍ Ϧ  )  
mol 1700.(  ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ίΎϏ Ϧϣ ˬ ϥ΃ϭ˯ΎϧϹ΍ ϢΠΣ  ϯϭΎδϳ2L)΍ )ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΐδΣ(eqK)  . 
......... ..................................................................................................................................... 

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

...................................... ........................................................................................................ 
6-   Σ ϝϮϠΤϤϟ΍ ϙήΗϭ ˯ΎϤϟ΍ ϲϓ ΎϴϧϮϣϷ΍ ίΎϏ Ϧϣ ΔϴϤϛ ΖΒϳΫ΃: ϲϟΎΘϟ΍ ϥ΍ΰΗϻ΍ ΙΪΣ ϰΘ 

(aq)
-H+    O    (aq)

+
4NH                          )Ɛ(O2+    H    3(g)NH 

      Ϧϣ Ϟϛ ΰϴϛήΗ ϥ΃ ΪΟϭ ϥ΍ΰΗϻ΍ ΪϨϋϭΎϴϧϮϣϻ΍ ϟ΍ ϥϮϴϧ΃ϭϱϭΎδϳ ϝϮϠΤϤϟ΍ ϲϓ ΪϴδϛϭέΪϴϬ  

(0.02 M      ˬ0.0006 M  ˬ ΐϴΗήΘϟ΍ ϰϠϋ   )( ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ΏΎδΣ ΏϮϠτϤϟ΍ qeK ϖΑΎδϟ΍ ϡΎψϨϠϟ )   . 

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

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

7- ϠΤϣ ϙήΗϟ΍ ξϤΤϟ ϝϮ( ϚϴϣέϮϔHCOOH  : ϲϟΎΘϟ΍ ϥ΍ΰΗϻ΍ ΙΪΣ ϰΘΣ ˯ΎϤϟ΍ ϲϓ ) 

(aq)
+O3+     H    (aq)

-HCOO                          )Ɛ(O2+    H    (aq)HCOOH 

      Ύϛ ΰϴϛήΗ ϥ΃ ΪΟϭ ΍ΫΈϓ ϥϮϴΗϱϭΎδϳ ϥ΍ΰΗϻ΍ ΪϨϋ ϝϮϠΤϤϟ΍ ϲϓ ϡϮϴϧϭέΪϴϬϟ΍ (M  3-4.2 × 10)                     ˬ
ήΗ ΐδΣΎϓΰϴϛ  ξϤΤϟ΍ ( ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ ϥ΄Α ΎϤϠϋ ˬ ϥ΍ΰΗϻ΍ ΪϨϋeqK Ύδϳ ) ( ϱϭ4-1.764 × 10  ) 

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

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

 
8- ϧΎΛ ϞϋΎϔΗ( ϪϤΠΣ ˯Ύϋϭ ϲϓ ϦϴΠδϛϷ΍ ϊϣ ΖϳήΒϜϟ΍ Ϊϴδϛ΃ ϲL  5ϳϮϜΘϟ ) ΪϨϋϭ ΖϳήΒϜϟ΍ Ϊϴδϛ΃ ΚϟΎΛ Ϧ 

  ΙΪΣ ΔϨϴόϣ Γέ΍ήΣ ΔΟέΩϥ΍ΰΗϻ΍ : ϲϟΎΘϟ΍ 2(g)+ O3(g) SO                        2(g)2SO 
 ΪϨϋϭϥ΍ΰΗϻ΍  Ϧϣ Ϟϛ ΕϻϮϣ ΩΪϋ ϥΎϛ 2SOˬ2O  ˬ3SO  (0.3  ˬ0.2  ,0.4  ΐδΣ΍ ΐϴΗήΘϟ΍ ϰϠϋ )  ΖΑΎΛ ΔϤϴϗ 

 ϥ΍ΰΗϻ΍ (eqK  )ϑϭήψϟ΍ ϩάϫ ϲϓ . 
 .............................................................................................................................................. 

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

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



  

 
 

ϟ΍ ϝ΍Άδϟ΍ϊΑΎδ  :  :ϲϠϳΎϤϋ ΐΟ΃ 

΃()΍ϢΛ ϞΑΎϘϤϟ΍ ϞϜθϟ αέΩ ΃ :ϲϠϳΎϤϋ ΐΟ 

  Ϧϣ  Ϟϛ  ΰϴϛήΗ  ήϴϐΗ  ϖΑΎδϟ΍  ϞϜθϟ΍  ϲϓ  ΕΎϴϨΤϨϤϟ΍  ΢οϮΗ,  2, SO2O
3SO ˬΖϗϮϟ΍ έϭήϣ ϊϣ 

ϓϯϭΎδΘϳ  ϥ΍ΰΗϻ΍  ΪϨϋ:  )  ΃  (  ϞϜθϟ΍  ϲ    ϞϋΎϔΘϟ΍  Ϧϣ  Ϟϛ  Δϋήγ  ϝΪόϣ
ήτϟ΍  ˬ ϲδϜόϟ΍ϭ ϱΩϥϮϜϳϭ  : 

1-   ΔϤϴϗϭ ˬ ΞΗ΍ϮϨϟ΍ ΰϴϛήΗ Ϧϣ ΕϼϋΎϔΘϤϟ΍ ΰϴϛήΗKeq ذذ Ϧϣ1 . 

ϻ΍  ΪϨϋ:  )  Ώ  (  ϞϜθϟ΍  ϲϓ  ΎϤϨϴΑ  Ϧϣ  Ϟϛ  Δϋήγ ϝΪόϣ  ϱϭΎδΗ  ΪόΑϭ  ϥ΍ΰΗ
 : ϥϮϜϳ ˬ ϲδϜόϟ΍ϭ ϱΩήτϟ΍ ϞϋΎϔΘϟ΍ 

2- ϛήΗ Ϧϣ ΕϼϋΎϔΘϤϟ΍ ΰϴϛήΗ ˬ ΞΗ΍ϮϨϟ΍ ΰϴ  ΔϤϴϗϭKeq ذذ Ϧϣ1 . 

Ώ :Ύϣ ΩΪΣ ϢΛ ϞΑΎϘϤϟ΍ ϞϜθϟ΍ αέΩ΍  ΔϴϟΎΘϟ΍ ϢϴϫΎϔϤϟΎΑ ΎϨϴόΘδϣ ϲϧΎϴΒϟ΍ Ϣγήϟ΍ ϲϓ ϡΎϗέϷ΍ ϪϠΜϤΗ : 

ΠΗΎϨϟ΍ ΔϗΎτϟ΍ ˬ ςϴθϨΘϟ΍ ΔϗΎρˬ ΕϼϋΎϔΘϤϟ΍ ΔϗΎρ( ΞΗ΍ϮϨϟ΍ ΔϗΎρ ˬ ϞϋΎϔΘϟ΍ Ϧϣ Δ)ςθϨϤϟ΍ ΐϛήϤϟ΍ ˬ 

 Ϣϗέ ϞϜθϟ΍1 ..ذ ϞΜϤϳ 

 Ϣϗέ ϞϜθϟ΍2 ..ذ ϞΜϤϳ 

΍ Ϣϗέ ϞϜθϟ3 ..ذ ϞΜϤϳ 

Άδϟ΍΍ : ϦϣΎΜϟ΍ ϝ ΕϻΎΤϟ΍ ϲϓ ΙΪΤϳ ϥ΃ ϊϗϮΘΗ ΍ΫΎϣήϴδϔΘϟ΍ ϊϣˬ ΔϴϟΎΘϟ΍ : 

1- Γέ΍ήΤϟ΍ ΔΟέΩ ϊϓέ ΪϨϋ ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήδϟ   

 ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

2- -  ϲϓ ΔϠϳϮρ ΓήΘϓ ΔϛήΗ ΪϨϋ ΐρήϟ΍ ϡΎότϠϟ ) ΔΟϼΜϟ΍ ΝέΎΧ ( Δϓήϐϟ΍ Γέ΍ήΣ ΔΟέΩ 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

3- Ϝϟ΍ ϞϋΎϔΘϟ΍ Δϋήγ ΋ΎϴϤϴ ϲΔΟέΩ ξϔΧ ΪϨϋ   Γέ΍ήΤϟ΍ 

 ......... : ϊϗϮΘϟ΍ 

..................................................................:ήϴδϔΘϟ΍............ ....................................................... 

 



  

 

14- ϊοϭ ΪϨϋ Ψϣ ϲϓ ΔϴΒθΧ ΔϗΎϗέΒδϛϷΎΑ ίΎϐΑ ˯ϮϠϤϣ έΎΠϦϴ 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍..................................................................................................................... ................ 

15- δϛ΃ ΐϴΑΎϧ΃ ΎϬΑ ϲΘϟ΍ ϦϛΎϣϷ΍ ϲϓ ϦϴϠϣΎόϟ΍ ΪΣ΃ ϦϴΧΪΗ ΪϨϋΠ Γή΋Ύτϟ΍ ϞΜϣ Ϧϴ 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

16- ϟ ήΛΎϨΘϤϟ΍ϭ ϖϠόϤϟ΍ ϢΤϔϟ΍ έΎϴϐϟ ϢϬοήόΗ ΪϨϋ ϢΟΎϨϤϟ΍ ϝΎϤό 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

17-  ......... : ϊϗϮΘϟ΍ 

...........:ήϴδϔΘϟ΍..........................................................................................................................  
18-  ϞϋΎϔΘϠϟ ΔόϧΎϣ ΓΩΎϣ ΔϓΎο΍ ΪϨϋ ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ Δϋήδϟ 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

19- ϊοϮϤϟ ϥ΍ΰΗϻ΍  ( ΎϴϧϮϣϷ΍ ίΎϏ ΐΤγ ΪϨϋ3NH: ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϞϋΎϔΘϟ΍ Ϧϣ ΞΗΎϨϟ΍ )  

+ 92kJ 3(g)2NH ֖ 2(g)+ 3H (g)2N 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

20- -  ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϊοϭ ΪϨϋ ήϤΤϤϟ΍ ϲϨΒϟ΍ ϥϮϠϟ΍ ΓΪθϟ ˯Ύϧ΍ ϲϓϱϮΘΤϳ  ϰϠϋΞϠΛ: 
                                  kJ58.4+    (g)4O2N      ֖   (g)2NO            

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

21 -  ϊοϮϤϟϥ΍ΰΗϻ΍ ϝϭ΃ ίΎϏ ϒϴο΃ ΍Ϋ΍  ϥϮΑήϜϟ΍ Ϊϴδϛ΃CO  :ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϰϟ· 

(g)4  (Ni(CO ֖ (g)O+ 4C )S(Ni 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... .......................................................................... 

 

 

 ȳɮȨɭ ۚܣȉ
 

 ɰɽɨɦȄ ɯʆȯɏ
 



  

 

22-  ίΎϏ ΰϴϛήΘϟ2OC Θϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϠϟ ϚϴϧϮΑήϜϟ΍ ξϤΣ Ϧϣ ΪϳΰϤϟ΍ ΔϓΎο· ΪϨϋϲϟΎ: 

                                         (g) 3OC2H ֖ (g)O2H+  (g)2OC   

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

24- ϟΰϴϛήΘ  5PC1 Ύϳί ΪϨϋΩ:ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ Γέ΍ήΣ ΔΟέΩ Γ 

JK+120(g)5PCl ֖2(g+Cl3(g)PCl      

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

25-   ίΎϏ ΝΎΘϧϹNO Σ ΓΩΎϳΰΑϹ΍ ϢΠϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ ϱϮΘΤϳ ϱάϟ΍ ˯Ύϧ:  

      2(g)+ O   )(gO2N ֖ (g)4O2N 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

26- ΝΎΘϧϹ   ίΎϏ3NH ΩΎϳί ΪϨϋϰϠϋ ςϐπϟ΍ Γ   : ϲϟΎΘϟ΍ ϥΰΘϤϟ΍ ϡΎψϨϟ΍ 

(g) + 92kJ32NH ֖(g) 2(g) + 3H2N 

 ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

27- ϓΎο΍ ΪϨϋ ϥ΍ΰΗϻ΍ ϊοϮϤϟΰϔΤϣ ΓΩΎϣ ΔΰΘϣ ϡΎψϧ ϰϟ· Γ  ϥ 

ϊϗϮΘϟ΍  : ......... 

:ήϴδϔΘϟ΍.......................................................... ........................................................................... 

΍ ϝ΍Άδϟϟ΍ΎΘγϊ : ϝϭΪΠϟ΍ ϲϓϲϟΎΘϟ΍ ϟ΍ Ϧϣ ήΘΧ΍ϋϮϤΠϤΔ)   Ώ(ωϮϨϟ΍ Ϡϟ ΐγΎϨϤϟ΍ϪϋϮϤΠϤ) ΃(: 
                 

ϡ ϟ΍ϋϮϤΠϤΔ  )΃(  ϟ΍ϋϮϤΠϤΔ  )Ώ( 

1 ΟέΩ ϊϓέΔ   Γέ΍ήΤϟ΍  Ω΍ΩΰΗ ΔϤϴϗ(  Keq)  ΔϴϤϛ ϞϘΗϭ5PCl 

2 ξϔΧ ΟέΩΔ  Γέ΍ήΤϟ΍   Η ϞϘΔϤϴϗ ( Keq) Ω΍ΩΰΗϭ    ΔϴϤϛ5PCl 

3 Ϯϟ΍ ϢΠΣ ΓΩΎϳί˯Ύϋ  Η Ϟψ ΔϤϴϗ( Keq) ΔΘΑΎΛ ϭΩ΍ΩΰΗ  ΔϴϤϛ5PCl 

          Η Ϟψ ΔϤϴϗ( Keq)  ΔΘΑΎΛ ϭ Η ϞϘΔϴϤϛ  5PCl 

 

 



  

 

΍ ϝ΍Άδϟϟ΍ήηΎό  : ϞϤϛ΃ ϝϭΪΟΔϧέΎϘϤϟ΍   ϲϟΎΘϟ΍  : 

1-  

ΔϧέΎϘϤϟ΍ ϪΟϭ  (Keq) <1 (Keq) >1 
 ΕϼϋΎϔΘϟ΍ ϲϓ ϥ΍ΰΗϻ΍ ϊοϮϣ ϩΎΠΗ΍

ΔγϮϜόϟ΍  
(ϱΩήτϟ΍- ϲδϜόϟ΍) 

  

2-  

  ϪΟϭ
  ΔϧέΎϘϤϟ΍ 

+ 92kJ (g) OH3HC2 ֖ )g(22H+  (g) CO + 92kJ (g)2CO2 ֖ )S(C+  (g)2CO 

ΗϴΨδ Ϧ
  ϡΎψϨϟ΍ 

  

 ΓΩΎϳί
  ςϐπϟ΍ 

  

3-  

  ϪΟϭ
  ΔϧέΎϘϤϟ΍ 

(g) ON2 ֖ )g(2O+  (g)2N (g) 2ON2 ֖ (g)4O2N 

 ΓΩΎϳί
ϐπϟ΍ ς 

  

 ΓΩΎϳί
 ΰϴϛήΗ

 ΕϼϋΎϔΘϤϟ΍ 

  

4-     ϲϓ  ϥΰΘϤϟ΍ ϞϋΎϔΘϟ΍ϲϟΎΘϟ΍ :    (g)2H+(g)OC    ֖     heat+  (g) O2H+  (s)C   

 
 ήϴϐΘϟ΍   ΔϠϤΘΤϤϟ΍ Ξ΋ΎΘϨϟ΍ ΔΤϴΤμϟ΍ ΔΑΎΟϹ΍ 

 ήΛ΃ςϐπϟ΍ ΓΩΎϳί  ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ΝΎΘϧ· ϰϠϋ ( Ω΍Ωΰϳس  ϞϘϳس  ΛΆϳ ϻή  )  

 ήΛ΃ ΓΩΎϳίήΤϟ΍ ΔΟέΩ΍ Γέ ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ΝΎΘϧ· ϰϠϋ ( Ω΍Ωΰϳس  ϞϘϳس  ΛΆϳ ϻή  )  

 ήΛ΃ έΎΨΑ ΔϓΎο·ϰϠϋ ˯ΎϤϟ΍ ϥ΍ΰΗϻ΍ ΖΑΎΛ ΔϤϴϗ(Keq)     ( Ω΍Ωΰϳس  ϞϘϳس  ΛΆϳ ϻή  )  

 ήΛ΃ ϦΤρ ΖϴΘϔΗϭϰϠϋ ϥϮΑήϜϟ΍  ϞϋΎϔΘϟ΍ Ϫϋήγ ( Ω΍Ωΰϳس  ϞϘϳس  ΛΆϳ ϻή  )  

 ήΛ΃ ΓΩΎϣ ΔϓΎο· ϰϠϋ ΓΰϔΤϣ  ΔϗΎρϞϋΎϔΘϟ΍ ςϴθϨΗ   (ΰϳ΍Ω Ωس  ϞϘϳس  ΛΆϳ ϻή  )  

     

 مع أطيب التمنيات بالنجاح والتوفيق ،،                


