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ήɂɑɋˈʚᾚ  ʑɑ̍Ɍ̂ɰɭɕʤɂɆʻʶʻ m 

                        ɒɄʚɇɄɶʬʦʤ ɑʫɄʎʤɂ ɐɰɂɬɟɂ 

                   ὃḒʦʎʤɂ ʛˆɱʖʤɂʦʤ ȲɄˈʬˈʟ 
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ʭˈɥɱʤɂ ʳʬɥɱʤɂ ᶳ ʭɶɈ 
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 ɒɄˆʻɕᾚᾇɂ 

 

 

 

 

  

ɑɦʖɾʤɂ ʭʙɰ  ʌʻʁʻᶽɂ 

ᵒ  ɑʫɭʚʫ 

ᵔ  ɑˈȿˆɳᾒήɂ ɑʦɕʟʤɂ ɆɄɶɥ 

ᵔ  ɏʝɱᶽɂ ˍ┤ ɱɾʱʎʦʤ ɑˆʻȾᶽɂ ɑɋɶʲʤɂ ɆɄɶɥ 

ᵖ  ɏʝɱʫ ʳʫ ɑʱˈʍ ˍ┤ ɱɾʱʍ ɑʦɕʝ ɆɄɶɥ 

ᵖ  r̂ɰɄʬɓ 

ᵏᵎ   ɑˈȼɄˈʬˈʟʤɂ ɒᶚʍɄʖɕʤɂ 

ᵏɔ   ɑˈɵɄɵȵ ȻɬɄɋʫ 

ᵐᵐ  ɒɄʯ̒ɜ˄ ɂ̋ ɒɂɰɯʤɂ 

ᵑᵖ   ɐɭʚʎᶽɂ ɒɄʯʻ˄ᶟɂʺ ɒɄȾˆɳᾒήɂ 

ᵓᴖ  ɒɄɋ̂ɰɭɕʤɂ 

ᵔᴖ   ˃ɰ̋ɭʤɂ ʢ̋ɭᾒήɂ 



 

̻ 

 

 

 

  ɑʫɭʚʫ 
 :ɑɋʤɄʆʤɂ ̩ɔɳ̂ɳʍ ɏʤɄʆʤɂ ˃ɳ̂ɳʍ 

 

 ɑɶɵȸʫ  ʡʦᶽɂ   ɳˆɳʎʤɂɭɋʍ  ʤ́Ʉɟɰ̋   ɑɋʶʻʬʦʤ  ʌɂɭɇᶡɂʺ   " ɑɋʶʻʫ  è̱Ộ   ɑɶɵȸʫ   ɑ̂ɰɄʂɥ   Ṕḛʑ  ɑʕɬɄʶ  ɧɉɱʦʤ   ᵷ   Ʉʸɶɵȵ   ʪɬɄɩ  

 ʮḛʫɱᾚήɂ  ʮḛʖˆɱɺʤɂ ʡʦᶽɂ  ʂ ɭɋʍ rɇ ɳˆɳʎʤɂɭɋʍ ʢȳ ɬʻʎɵ  - ʬ́ɥɰ   ʂæ  ʪɄʍ ᵏᵒᵏᵗ Aʁ /ᵏᵗᵗᵗʪ ᵷ ˂ẻɶɔ ˂Ỉȹ  ɬɄɡ˄ȹ  ɑȾˉɇ  

 ɐɳʖɦʫ   ɑɋʶʻʬʦʤ  ᵷʌɂɭɇᶡɂʺ  ɳˆɳʎɔʺ   ʗʒɺʤɂ  ʪʻʦʎʤɄɇ  ᵷɑʕɱʎᶽɂʺ  ȲɄʱɋʤ  ɐɬɄʙ   ʨɋʚɕɶᶽɂ    r ʫ  ʢᶚɩ  ᵷɑˈᾒᾎʱʫ  ʛʕʺ   ɘɭɥȵ  

 ɏˈʤɄɵᶟɂ   ɑˈʬʦʎʤɂ  ʨʂʕȵʺ  ɒɄɵɰɄʬʑɂ   ɑˈᶽɄʎʤɂ  ˍ☿   ʭˈʦʎɔ  ʮḛɉʻʶʻᶽɂ   ᵷʮḛʍɭɋᶽɂʺ   ɰɄʬɛɖɵᶗ   ʭẛẁɄʙɄʅ  ᵸʭẛṧˈʟʬɓʺ   ʭẛẃʻʞ   ɭʕɂɱʤɂ  

 ɴɄɵᶟɂ   ɰɄʁɬɲᶗ   ᵷɑˈʯɄɶʰᶗɂ  ˂ẻɶɔʺ  ˂Ỉȹ ɑɋʶʻʫ   ʭʍɬ  ɑ̂ȷɱʤɂ   ɐɭˈʎɈ  ʼɭᶽɂ   ʌɂɭɇᶢʤ  ɑɋʶʻᶽɂʺ  Ʉẛṥ˄Ʉʍɰ̋  ˍ☿  ɑʟʦʬᶽɂ  Ʉʬɇ  ʭȼɂʻ˄  

ɒɄʎʦʆɓ   ɤʻʬʅʺ  ʔɂɭʶȵ ɑ̂ȷɰ  ᵐᵎᵑᵎ  ˍ☿  ɱˆʻʆɓ   ɒɂɰɭʚʤɂ  ɑˆɱɺɌʤɂ ɑɉʻʶʻᶽɂ  ɬɂɭʍɂʺ  ʨˈɟ   ʪɬɄʙ   ʮ̒ʠ˄   ɬɄʬʍ   ɲɄɡʯᶡɂ  ʨʫȵʺ  

ᵷʨɋʚɕɶᶽɂ  ʹˈʦʍʺ  ʳʫȸɓ  ɑɋʶʻʫ  ʮȶɇ  ɰɄʬɛɖɵᶗɂ  ˍ☿  ʭˈʦʎɔ  ʮḛɉʻʶʻᶽɂ  ɷˉʤ  ɑ̍ʁɄʕɰ  ᶗʺ   
ᴮ
ᶚʬʍ   Ʉɑ̒̂ɋɪʯ  ʨɇ  ɐɰ̋ɱʁ   ȲɄʚɓɰᶚʤ  

Ṕḛ˄Ʉʎʬɇ  ɑˈʤɄʍ  ɐɬʻᾒήɂ  ˍ☿  ɳˆɳʎɔ  ʭẛẁɂɰɭʙ  ὂỮɥ  ɂʻʬʸɶ˅  ˍ☿  ȲɄʱɇ  ʭʸʎʬɕɡʫ  ɂʻɦɋɾˈʤ  ɐɬɄʙ  ᵷʨɋʚɕɶᶽɂ  Ʉʬʝ  ʏɕʬɕɓ   ɑɋʶʻʫ  

ɒɂṔḗɪɇ  ɑʦˆʻʅ ̱☿ ɯˈʖʱɓ ɭ˄ɭʎʤɂ ʳʫ ɣʫɂṔḗʤɂ ɑɋʦʆʦʤ ʮḛɉʻʶʻᶽɂ ʮḛʍɭɋᶽɂʺ ὃ♫ʕ ʨɛʬɓ  
ᴮ
ɂɰ̋ɬ ɄBɶ̄ȼɰ ̱☿ ɑʫʻʊʱᶽɂ  ɑˈɓɄɶɵȸᶽɂ  

ɑˈʤɄᾚήɂ  ɑʬʍɂɭʤɂ  ʭˈʦʎɕʤ  ʮḛɉʻʶʻᶽɂ  ˍ☿  ɑʟʦʬᶽɂ  ʨʫɄʠɕɓʺ  ʏʫ   ʪɄʊʯ  ʭˈʦʎɕʤɂ  ὃỰʅʻʤɂ  ʳʫ  ʢᶚɩ  ɣʫɂɱɇ  ʔɱʎɕʤɂ   ɑ˄Ʉʍɱʤɂʺ  

ɑʦʫɄɺʤɂ  ɑʦʫɄʠɕᶽɂʺ  ʮḛɉʻʶʻʬʦʤ  ʢɬɄɋɓʺ  ɒɂṔḗᾟήɂ  Ʉʬɇ  ɿɪ˄  ʇˈʆɪɕʤɂ  ʛˈɋʆɕʤɂʺ  ʭH̍ʚʤɂ  ʏʫ   ʮḛˈʱʎᶽɂ  ʨɛʫ  ɐɰɂɲ̋   ʭˈʦʎɕʤɂ  

ɒɄɶɵȸᶽɂʺ  ɑˈʬ˄ɬɄʞᶟɂ  ɑˈᶽɄʎʤɂ   ʢ̒ɥ  ɑˈʖˈʝ  ʭˈʬɾɓ ɣʫɂṔḗʤɂ ɒɂɰɬɄɋʑɂ̋ Ʉʸʬ˄ɭʚɓʺ ʳʫ ʢᶚɩ  ɒɄɵɰɄʬʫ ɑˆʻɉɱɓ ɑʫɭʚɕʫ . 

   ɑˈʬʦʎʤɂ ɒɄʚɇɄɶᶽɂ ʮᶟ ɂɱʊʯʺ ᶗɂ rʟʬ˄ 
ᴮ
Ʉʕɱɓ ɭʎɔ ʭʤ  ̱☿ ʪɭʚɕʤɂ̋ ʘ̒ʖɕʦʤ 

ᴮ
Ʉ̍ʍ̒ʁ̒ʫ 

ᴮ
ᶗɬɄʎʫ ɗɦɋɽȵ ʨɇ ᵷ́ɦʍ ȲɄɦʒɕɵ

  ʮȵ ʡʤɮ ʛʚɦ˄ ʮȵ ɭ̂ɱ˄ rʫ ʨʞ ˂Ịʍ ɧɋɽȵ ɣ̂̒ɕɕʤɂ ɒɄɾɦʫ ˂Ịʍ ɬ̒ʎɾʦʤ ɑɶʕɄɦʑɂ ʭɩɲ ʏʫ ́ʯɜ̋ ᵷɑ̍ʬʦʎʤɂ ɒᶗɄᾒᾇɂ

 ʡʦɓ ˂Ỉȹ ʢ̒ɽ̒ʤɂ ʇʚʕ ɷ̄ʤ ́ʤ ɧ̍ɖɓ ὃỮʤɂ ʨɋɶʤɂ ɑʕɄʞ ʡʦɶ˅ɒɄɾʱᶽɂᵷ  .ɄẛṨʦʍ ʭȼɂɬ ʮɄʠʫ ɳᾒᾙ ʨɇ 

  ɑʦȾɵȵ̋ ɒɄʍ̒ʁ̒ʫ ɑʎ̍ɋʅ ˂Ịʍ ̩Ƚɭɋʫ ʨʠɺɈ ʔɱʎɕʯ Ʉyʤᶚɩ rʫ ὃỮʤɂ̋ ɑ̍ɵɄɵɜɂ ɑ̍Ɍ̂ɰɭɕʤɂ ɑɋ̍ʚᾚήɂ ʮɕɂ ʡ˄ɭ˄ ʮḛɉ̋

  ʔɱɹ ʨ̍ɦʤ ɑɶʕɄɦʑɂ ʛ̂ɱʅ ʢ̋ȵ ˂Ịʍ ʡʎʂɓ ὃỮʤɂ ʮɄʚɓᶗɂ ɑʦɥɱʫ ̱☿ ʨɩɭʯ ὂỮɥ Ʉʁɱʕɂ̒ɓ ɏɟɂ̒ʤɂ ɒɄ̍ɵɄɵɜɂ̋ ɒɄʚɇɄɶʑɂ

ɭʤɂ ɒɄʚɇɄɶᶽɂ ˍ☿ ʳʅʻʤɂ ʨˈɛʬɓ.ɑˈʤʺ 

  ʭʤɂʻʍʺ ɭʎɈɂ ʄɄʚʯ ˂Ỉɂ ʭʟʖʒɹ ʏʕɭɓ ɑɇɂɯɟʺ ɑʦʸɵ ɑʒʦɇ ɑˈʬʦʎʤɂ ɐɬɄᶽɂ ʭʟʤ ʪɭʚʯ ʮȵ ɑɋˈʚᾚήɂ ʵɯʶ ˍ☿ Ʉʱɽɱɥ ɭʚʤʺ

 .ʭʦʎɕʤɄɇ ʌɄɕʬɕɵᶗɂ̋ ˃ɭɦɕʤɂ rʫ ̓ɱɩȵ 

 

 

 

 

 



 

̼ 

 

 

ɑʫɄʎʤɂ ʔɂɭʶᶟɂ 

-k ȲɄʱɇ ʤɂ ˍ☿ ɑˈɵɄɵȵ ʭˈʶɄʖʫȲɄˈʬˈʟ ɂ ʵɄɡɓɂ ˍ☿ .ɒɄʚɇɄɶᶽɂ ˍ☿ ɑʝɰɄɺʬʦʤ ɬɂɭʎɕɵᶗ 

-m  ɑɵɂɰɬ ɑʦɽɂ̒ʑ ɏʤɄʆʤɂ ṕḛyɡɓȲɄˈʬˈʝ .ɬɄˈɋᶽʺᶟɂ 

-ŋ ɇ ʮḛʬɕʸᶽɂ ʗʒɹ ʭʍɭɓ ɑˈʬʦʍ ɐɬɄʬɇ ʮɂɭˈᶽɂ ȲɂɱəȹȲɄˈʬˈʟ .ɬɄˈɋᶽʺᶟɂ 

-o ɱɺʰ  .ɬɄˈɋᶽʺᶟɂ ɑʕɄʚə 

ɽɄᾟήɂ ʔɂɭʶᶟɂ ɑ 

-k Ịʍ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮȵɑˈȿˆɳᾒήɂ ɑʦɕʟʤɂ ˂ . 

-m  ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮȵỊʍ ˂ ɏʝɱᶽɂ ˍ☿ ɱɾʱʎʦʤ ɑˆʻȾᶽɂ ɑɋɶʲʤɂ ɆɄɶɥ. 

-ŋ  ʔɱʎɕ˄ ʮȵ˂Ịʍ ɏʤɄʆʤɂ  ɏʝɱʫ ʳʫ ɑʱˈʍ ˍ☿ ɱɾʱʍ ɑʦɕʝ ɆɄɶɥ . 

-o ˂Ịʍ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮȵ .ɑˈȼɄˈʬˈʟʤɂ ɒᶚʍɄʖɕʤɂ 

-ɔ ȵỊʍ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮ ˂ .ɑˈɵɄɵᶟɂ ȻɬɄɋᶽɂ 

-ᴖ ʮȵ  ɏʤɄʆʤɂ ʔɱʎɕ˄˂Ịʍ .ɒɄʯ̒ɜ˄ ɂ̋ ɒɂɰɯʤɂ 

-ᴗ ȵ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮ˂Ịʍ .ɐɭʚʎᶽɂ ɒɄʯʻ˄ᶟɂʺ ɒɄȾˆɳᾒήɂ 

-p   ɒᶗɄᾚήɂ ˂Ịʍ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮȵ.ɑˈȼɄ˄ṕḛʖʤɂ 

-t  ˂Ịʍ ɏʤɄʆʤɂ ʔɱʎɕ˄ ʮȵ.ɑ̂ɰ̒ʦɋʤɂ ɑʟɋɺʤɂ 

ᵏᵎ-   ʨɥ ̱☿ Ʉyɵɰɬ ὃỮʤɂ ɒɄʫ̒ʦʎʑɂ ɏʤɄʆʤɂ ʪɭɪɕɶ˅ ʮȵɒɄɋ̂ɰɭɕʤɂ . 

ᵏᵏ- .ɐɬɰɂ̒ʤɂ ɒᶚʟɺʬʦʤ ɐɱʟɕɋʫ ᶗ̒ʦɥ ɏʤɄʆʤɂ ʪɭʚ˄ ʮȵ 

ᵏᵐ-  .ʌʻʁʻʫ ʨʞ ɗɦɓ ɑˈʍɱʖʤɂ ɒᶗɄᾚήɂ ʮḛɇ ɏʤɄʆʤɂ ṕḛʬ˄ ʮȵ 

ᵏᵑ-  ὃỮʤɂ ʢ̒ʦᾚήɂ ɑ̍ʚʆɦʫ̋ ɑ̍ʤ̒ʚʎʫ rʫ Ʉʬȼɂɬ ɏʤɄʆʤɂ ʛʚɦɕ˄ ʮȵ .Ʉʸʫɭʚ˄ 
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̽ 

 

 çǠǤȭȀȶȲȱ ǦɆǞɅȂƨä ǦȲǪȮȱä åǠȆǵ 
 ǦɆǞɅȂƨä ǦȲǪȮȱä :  (ǦɅîǾȱä ǦȲǪȮȱä üǼȞȵ ) Ǽǵäɀȱä ÞĂȂƨä Ž çäîǾȱä ȜɆȶƨ ǦɅîǾȱä ȰǪȮȱä öɀȶƭ 

 :ɄȽ ǦɆȱǠǪȱä ȀȍǠȺȞȲȱ ǦɅîǾȱä ȰǪȮȱä þä ǨȶȲȝ äíä :ǢɅîǼǩ 
C=12, O = 16 , H = 1 , N = 14 , Na =23 , S = 32 , K = 39 , Ca = 40  

  üĀǼƨä Ž åɀȲȖȵ ɀȽ Ǡȶȭ çǠȡäȀȦȱä Ɋȵä Ż ǦɆȱǠǪȱä çǠǤȭȀȶȲȱ ǦɆǞɅȂƨä ǦȲǪȮȱä ǢȆǵä 

ǦȢɆȎȱä  ǦɆǞɅȂƨä ǦȲǪȮȱä 

6O12H6C 6 ×12+12×1 + 6×16 = 180 

 ǢȭȀƫä Ž ȀȍǠȺȞȱä ȰǪȭ C = 72  , H = 12 ,  O = 96 

4SO2Na 2 × 23 + 1×32 + 4×16 = 142 

 ǢȭȀƫä Ž ȀȍǠȺȞȱä ȰǪȭ Na = 46  , S = 32  , O = 64 

3CaCO 
 

 ǢȭȀƫä Ž ȀȍǠȺȞȱä ȰǪȭ 
 

3NaNO 
 

 ǢȭȀƫä Ž ȀȍǠȺȞȱä ȰǪȭ 
 

ȀȎȺȞȲȱ ǦɅɀǞƫä ǦǤȆȺȱä åǠȆǵ   ǢȭȀƫä Ž 
            
 
 

  ȀȮȆȱä ÞĂȂǱ Ž 

% C = 72/180 × 100 = 40% 
% H =12/180 × 100 = 6.7% 

% O = 96/180 × 100 = 53.3% 
 ĂĀǠȆɅ ǢȆȺȱä ȜɆȶƨ ĂƎƨä öɀȶŎä þä ȘǵɎȹ100%    ǢȭȀƫä Ž ȀȍǠȺȞȲȱ ƑȆȺȱä ǢɆȭƕȱä ɂȶȆɅ Ǡȵ äǾȽĀ 

  Ž ȀȍǠȺȞȲȱ ƑȆȺȱä ǢɆȭƕȱä ɀȽ Ǡȵ :ð3NaNO          
 ............................................................................................................................. .................................. .................................................. 

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

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

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

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

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

 

̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮   

 ϽЋзЛЮϜ ϣЯϧЪ 

 ϟЪϽгЮϜ ϣЯϧЪ 

ϼ ρππ ҈  ϽЋзЛЮϜ Ґ 



 

̾ 

 

 
ä ǢȆǵǦȲǪȮȱä ɆǞɅȂƨä Ǧ : ǦɆȱǠǪȱä çǠǞɅȂǲȲȱ  

 2N 

 NO 

 6H2C 

 4O2N 

 S2N4O18H8C 

ä ɄȢɆȎȱä þïɀȱä ǢȆǵFW  ɄȲɅ Ǡƫ : 
 KCl 

 4SO2Li 

 2Ca(OH) 

 4PO3)4(NH 

 ä ǢǪȭǦȲǪȮȱä  ɆǞɅȂƨä Ǧ  :ǦɆȱǠǪȱä çǠǤȭȀȶȲȱ 
 ǢȭȀƫä ȴȅä  ǦȢɆȎȱä ǦȲǪȮȱä ɆǞɅȂƨä Ǧ 

 þɀǣȀȮȱä ǼɆȆȭà Ɔ˪ 2CO  

 ýɀɆȆȱǠȮȱä çäƕȹ 2)3Ca(NO  

ȱɍä ç˫ɀǣȀȭ ɀȵɆ ýɀɆȺ 3)3(CO2Al  

 ƙǱĀîǼɆƬä ǼɆȆȭä úɀȥ 2O2H  

ðČ    ǢȭȀȶȲȱ ƑȆȺȱä ǢɆȭƕȱä ǢȆǵä :
.3 CO2  Na 

ðč  ǢȭȀƫä Ž ǨɅƎȮȱä ǦǤȆȹ ǢȆǵä: 
.2 )4 Ca(HSO 

ðĎ  ǦǤȆȺǣ ƙǱĀƕɆȹ ĂɀǪƷ ƙǤȭȀƫä Ăà :
Ǝȭà3 NaNO 4 ,SO2  )4 (NH 

   

  ȰȝǠȦǩ :ð8.0 g    ǰǪȺɆȱ ýɀɆȆɆȺȢƫä ȸȵ ǦɆȶȭ Ȝȵ ƙǲȆȭɉä ȸȵ20.0 g  ɄȽ Ǡȵ Û ýɀɆȆɆȺȢƫä ǼɆȆȭä ȸȵ  Ž ýɀɆȆɆȺȢȶȲȱ ǦɆȲǪȮȱä ǦǤȆȺȱä
 ÝǦȺɆȞȱä 
 
 



 

̿ 

 

 
 ǢȭȀȵ ȸȵ ǦȺɆȝ Ž ȀȎȺȝ ǦȲǪȭ åǠȆǵ 

 ǦȺɆȞȱä ǦȲǪȭ Â ȀȎȺȞȱä ǦǤȆȹ =ȀȎȺȞȱä ǦȲǪȭ 
ðČ Ž æìɀǱɀƫä ýɀɅìɀȎȱä ǦȲǪȭ ɄȽ Ǡȵ :10 gram    ýɀɅìɀȎȱä ç˫ɀǣȀȭ ȸȵ3 CO2  Na            
 

 ȸɅîǠƢ 
  ðČ : 

 çǠǤȭȀƫä Ž ȀȍǠȺȞȲȱ ƑȆȺȱä ǢɆȭƕȱä ɀȽ Ǡȵ  (à     

C3H8 6H2C 4CH 
 
 
 
  (å ɂȲȝ þǠȆȹɋä Ž ȴȚȞȱä ĂɀǪƷĐċĕ   ýɀɆȆȱǠȮȱä çǠȦȅɀȥ ȸȵ2)4(PO3Ca   ȼɅǼȱ åǠȉ þǠȭ äíä ,Čč    ȼȶȆǱ Ž ȴȚȝ ýäȀǱ ɀȲɆȭ

 ǠȒɅä ýɀɆȆȱǠȮȱä ǦǤȆȹ ȴȭĀ ȼɆȥ ȼɅɀǞƫä îɀȦȆȦȱä ǦǤȆȹ ȴȭ  Ý 
 
 

ǦǪǣǠǮȱä ǢȆȺȱä þɀȹǠȩ ɂȲȝ çǠǤɅîǼǩ  : 
 
Č-   ǠȾǪȲǪȭ üɀȾƭ ǢȭȀȵ ȸȵ ǦȺɆȝ78   ɂȲȝ ĂɀǪƠ ýäȀǱ12.4  ƙǱĀîǼɆȽ ýäȀǱ ÝǢȭȀƫä Ž ƙǱĀîǼɆȾȲȱ ǦȲǪȮȱ˨ ǦɅɀǞƫä ǦǤȆȺȱä Ǡȵ 

  
č-   ȰȝǠȦǪɅ1  Ȝȵ ǠɆȲȭ ƙǱĀîǼɆȽ ýäȀǱ19  ÝǰǩǠȺȱä ǢȭȀƫä Ž ƙǱĀîǼɆȾȲȱ ǦȲǪȮȱ˨ ǦɅɀǞƫä ǦǤȆȺȱä Ǡȵ îɀȲȦȱä ȸȵ ýäȀǱ 

  
Ď-   ȰȝǠȦǪǩ3.5 ȀȎȺȞȱä ȸȵ ýäȀǱX  Ȝȵ10.5    ȀȎȺȞȱä ȸȵ ýäȀǱY    ǢȭȀƫä þɀȮǪɆȱXY  ȀȎȺȞȲȱ ǦȲǪȮȱ˨ ǦɅɀǞƫä ǦǤȆȺȱä ǢȆǵǖȥX   ȀȎȺȞȱäĀ
Y . 

 
ď-  ɂȲȝ ĂɀǪƷ üĀɍä ǢȭȀƫä þà ǼǱɀȥ ƙȱɀȾƭ ƙǤȭȀȵ ȰɆȲƠ Ź15   Ā ƙǱĀîǼɆƬä ȸȵ ýäȀǱ120   ƆǠǮȱä ǢȭȀƫä ŽĀ ƙǲȆȭɍä ȸȵ ýäȀǱ

 ɂȲȝ ĂɀǪƷ ȼȹà ǼǱĀ2 Ā ƙǱĀîǼɆƬä ȸȵ ýäȀǱ32 ÝƆǠǮȱä ǢȭȀƫä ȼȆȦȹ ɀȽ üĀɍä ǢȭȀƫä ȰȾȥ ƙǲȆȭɍä ȸȵ ýäȀǱ 
   

Đ- ˬɀǪƷ ǠȶŒà ǠȶȾȺȝ ȼȥȀȞǩ Ǡȵ Ȱȭ þǠǤȭȀȵ ÝǦȢɆȎȱä Ž þǠŏǠȊǪȵ ǠƵ ȰȾȥ þɀǣȀȮȱä ȸȵ ǠȾȆȦȹ ǦȲǪȮȱ˨ ǦǤȆȺȱä ɂȲȝ þ 

 
 
 

 



 

̀ 

 

ǢɆȭƕȲȱ ǦɅɀǞƫä ǦǤȆȺȱä ɂȲȝ çǠǤɅîǼǩ: 

Č-  ýîɀȥîɀȲȮȱä ǢɆȭƕȲȱ ǦɅɀǞƫä ǦǤȆȺȱä ɄȽǠȵ3CHCl   ɄǝȂƨä þïɀȱä þà ǨȶȲȝ äíâ119.37  üɀȵ / ȴǱ 
č-  ǦɆȱǠǪȱä çǠǤȭȀȶȲȱ ǢɆȭƕȲȱ ǦɅɀǞƫä ǦǤȆȺȱä ɄȽǠȵ : 

 ɄȲɆǮɅɍä üɀǶȮȱäOH5H2C  ȸɅȂȺǤȱä6H6C 
     

  
 

 ýɀɆȆȱǠȮȱä ç˫ɀǣȀȭ3CaCO  ýɀɆȅ˩ɀǤȱä çǠȵĀȀȭ Ɔ˪7O2Cr2K 
    

 
 

Ď-  ǦɆȱǠǪȱä çǠǤȭȀȶȲȱ ǢɆȭƕȲȱ ǦɅɀǞƫä ǦǤȆȺȱä ɄȽǠȵ 
3FeCl 

  
 
  

4KHSO 

  
  
  

 
2HgCl 

 
 

 
 

4PO3Na 

  
  

 
 
 
4HPO2)4NH ( 

  
 



 

̸̷ 

 

 ǦɆǝǠɆȶɆȮȱä çɎȝǠȦǪȱä 
  çɎȝǠȦǪƫä ȸȝ ȤȲǪơ æǼɅǼǱ ìäɀȵ ǰǪȺɅ ǬɆƜ çäîǾȲȱ ǢɆǩȀǩ æìǠȝä 

 ɄǝǠɆȶɆȮȱä ȰȝǠȦǪȲȱ ȀȎǪƯ ȤȍĀ :ǦɆǝǠɆȶɆȮȱä ǦȱìǠȞƫä 
           

:ɄȲɅ Ǡȵ ýȂȲɅ ǦɆǝǠɆȶɆȭ ǦȱìǠȞȵ ǦǣǠǪȮȱ 

Č- ǦǶɆǶȍ æîɀȎǣ ǦɆǝǠɆȶɆȮȱä ȠɆȎȱä ǦǣǠǪȭ 
č-   : æìǠȵ ȰȮȱ ǦɆǝˬȂɆȦȱä ǦȱǠƩä ǢǪȮȹ)ǢȲȍs)ȰǝǠȅ , (l) ïǠȡ , (g) üɀȲƮ ,(aq (.   
Ď-   ǦƟǠȺȱä ìäɀƫä ǦȲǪȭ = ǦȲȝǠȦǪƫä ìäɀƫä ǦȲǪȭ   :ǦȲǪȮȱä ȘȦǵ þɀȹǠȩ ȨȪƲ ǬɆƜ ǦȱìǠȞƫä þïɀȹ 
   æìǼƮ ìäǼȝд ȠɆȎȱä åȀȑ ȨɅȀȕ ȸȝ . 
 :üǠǮȵ 

 ýɀɆȆɆȺȢȵ         Ҍ  ýɀɆȆɆȺȢƫä ǼɆȆȭä    Ÿ    ƙǲȆȭä  

ς-Ç 
ɉÓɊ
  Ϲ  /

 ς ɉÇɊ
       Ÿ     ς -Ç/

 ɉÓɊ
 

 ȱä çɍìǠȞƫä ȸȝ ƎȝȲ ǦȹĀïɀȵ ǦɅȂȵî çɍìǠȞƞ ǦɆȱǠǪȱä ǦɆȚȦ 
  ðǠƲϹ   ɄǝǠȺǮȱä ðǠǶȺȱä ǼɆȆȭäŸ  ƙǲȆȭä   ýɀɆȆȱǠȭ+   ýɀɆȆȱǠȮȱä ǼɅîɀȲȭŸ  ïǠȡ  îɀȲȮȱä  

  
  

 ýɀɆȆȱǠȮȱä ç˫ɀǣȀȭϹ  ýɀɆȆȱǠȮȱä ǼɅîɀȲȭ Ÿ Ȑƥ  îɀȲȮȱä Ϲ 
(
 ς 
/ Ϲ#/

 ς
 

 ýɀɆȅ˩ɀǤȱä ǼɆȆȭĀîǼɆȽϹ çǠǪɅƎȭ  ýɀɆȅ˩ɀǤȱäŸ  Ȑƥ  ȬɆǪɅƎȮȱä  
Ϲ (

 ς 
/ 

  
  
 

 ǦɆǝǠɆȶɆȮȱä çɎȝǠȦǪȱä ȐȞǤȱ ǦȞȩɀǪƫä ǰǩäɀȺȱä 
 ȰȝǠȦǪȱä öɀȹ  ǦȲȝǠȦǪƫä ìäɀƫä  ǦȞȩɀǪƫä ǰǩäɀȺȱä  ǦȵǠȞȱä ǦȱìǠȞƫä 
 ȸɅɀȮǪȱä  ȀǮȭà Āà þ˩ìǠȵ  ǼǵäĀ ǢȭȀȵ A + B ŸAB 

úäƕǵɍä 
 (æǼȆȭɉä) 

 ƙǲȆȭàĀ ȂȲȥ  ȂȲȦȱä ǼɆȆȭà 
AOŸ 2A + O  ƙǲȆȭàĀ ȂȲȥ ɍ  ȂȲȥɎȱä ǼɆȆȭà 

 ƙǲȆȭàĀ ǢȭȀȵ  ȀǮȭà Āà þäǼɆȆȭà 
 ȬȮȦǪȱä  ǼǵäĀ ǢȭȀȵ āȀǹà çǠǤȭȀȵ(Āà/Ā) ȀǮȭà Āà þäȀȎȺȝ ABŸA+B 

 ȔɆȆǤȱä üɎǵɋä 
 ǢȭȀȵĀ ȂȲȥ  ȼȺȝ óǠȞǪȆƫä ȂȲȦȱäĀ ǼɅǼǱ ǢȭȀȵ 

A+BXŸAX+B ǢȭȀȵĀ ȂȲȥ ɍ  ȼȺȝ óǠȞǪȆƫä ȂȲȥɎȱäĀ ǼɅǼǱ ǢȭȀȵ 
 üɎǵɋä éĀìȂƫä  þǠǤȭȀȵ  ïǠȡ Āà ÞǠȵ Āà ǢȲȍ ǠƵǼǵà þǠȦȲǪƯ þǠǤȭȀȵ AX+BYŸAY+BX 

 ϤыКϝУϧв   ϭϦϜнж 



 

̸̸ 

 

 

  ðČ  :  Ż ǦɆȱǠǪȱä çɎȝǠȦǪȱä þïȦȺȍǠȾ ǠȾǪȅîì Ɣȱä öäɀȹɊȱ ǠȪȥĀ 
10O4 0 2O 5+ 4P 

5 
2+ H2(#Ì  #Á#Ì 2Ca+  

1       
O2+ H 2CO 2 Ÿ 2O 3+  4H2C 

6 
2+  O 3PbSO 2  4PbSO 2 

2       

5S2CaO + V  ŸCaS  +  5O2V 
7 

2CO O +2H Ÿ2 O + 11O22H12C 2 
3 

      
4SO2+ Li 3 :Î#/ 3CO2+ Li 4ZnSO 

8 
Fe + MgO Ÿ 3O2Mg +  Fe 3 

4 
         

ðč : :ǠȾǪȅîì Ɣȱä öäɀȹɊȱ ǠȪȥĀ ǦɆȱǠǪȱä çɎȝǠȦǪȱä ȤĉȺȍ 

1) Q + XZ  8 Ϲ 1: 

2) Q + Z  1: 

σɊ 28 Ϲ 47  27 Ϲ 48 

ðĎ ȤĉȺȍ: :ǠȾǪȅîì Ɣȱä öäɀȹɊȱ ǠȪȥĀ ǦɆȱǠǪȱä çɎȝǠȦǪȱä 

Č-  ǨɅƎȮȱä ǼɆȆȭà Ǭȱ˪ + ÞǠȵ!                              ȬɆǪɅƎȮȱä Ȑƥ  

č- ǼɅǼƩä ǼɅîɀȲȭIII   +  ýɀɆȆɆȺȡǠȵ!          ǼɅǼǵ + ýɀɆȆɆȺȡǠƫä ǼɅîɀȲȭ  

Ď-        îɀȲȦȱä ïǠȡĀ ƙǲȆȭɉä ïǠȡ ǰǪȺɅ ƙǲȆȭɉä ǼɅîɀȲȥ ïǠȡ ƙǺȆǩ ǼȺȝ  

ď-.Ʉǝ˨ȀȾȮȱä ȰɆȲǶǪȱä ǦɆȲȶȝ ǦȖȅäɀǣ ÞǠƫä ȸȵ ƙǲȆȭɉäĀ ƙǱĀîǼɆƬä ɂȲȝ üɀȎƩä    

Đ-                         îɀȲȮȱäĀ ýɀɅìɀȎȱä ȰȝǠȦǩ ȸȵ ýǠȞȖȱä ǴȲȵ ɂȲȝ ȰȎƲ  

 
B ǦȲȆȲȆȱä ǢȆǵ ȼǩǠǤȭȀȵ Ž ôǠȊȹ Ȱȩɉä ȂȲȦȱä ȰƮ ȔȊȹɉä ȂȲȦȱä ȰƷ ĂìǠǵɉä üɎǵɋä çɎȝǠȦǩ Ž ǦɆȱǠǪȱä 

K>Ca>Na>Mg>Al>Zn>Fe>Pb>H>Cu>Hg>Ag>Pt 

 

 

B ǦɆȱǠǪȱä ǦȲȆȲȆȱä ǢȆǵ ȼǩǠǤȭȀȵ Ž ôǠȊȹ Ȱȩɉä ȂȲȥɎȱä ȰƮ ȔȊȹɉä ȂȲȥɎȱä ȰƷ ĂìǠǵɉä üɎǵɋä çɎȝǠȦǩ Ž 

F > Cl > Br > I 
 

 

 

 

 

 ϣуϚϝугуЫЮϜ ϣуАϝЇзЮϜ ЉЦϝзϧϦ 

 ǦɆǝǠɆȶɆȮȱä ǦɆȕǠȊȺȱä ȌȩǠȺǪǩ 



 

̸̹ 

 

 Ăä ƙǣèǼƠ Ɣȱä üǠȶȭä üĀǠǵ Ż èǼƷ ɍ ǠȾɅäĀ èǼƠ ǦɆȱǠǪȱä çɎȝǠȦǪȱä  Û þïɀǣ ȴȩ  .èǼƠ Ɣȱä çɎȝǠȦǪȱä 
.Á Ϲ #Ì

 ς   
 Ÿ  ......................... ................... .......    

.Á Ϲ +#Ì   + ............................ ................ ..........  Ÿ      ......................... . ............... ..........  

#Ì
 ς
 Ϲ +&  Ÿ  ......................... ................... .......   +     .......... ............... ................... .......  

&Å Ϲ :Î#Ì
 ς
  Ÿ  ......................... ............... ....... +        .......... ............... ................... .......  

!Ì Ϲ :Î#Ì
 ς
 Ÿ   ......................... ................... .  +        .......... ............... ..........................   

 ǦȲǪȮȱä ȘȦǵ þɀȹǠȩ ȨȪƠ ǠŒïĀ ǼȞǣ ƂĀɉä ǦȱìǠȞƫä þä ȤɆȭ ýǠȩîɉ˨ ƙǣ 

ς.Á Ϲ  #Ì
 ς      
Ÿς.Á#Ì 

 
 

             

 

 

 

 ǦƟǠȺȱä ìäɀƫä ȰǪȭ ĂĀǠȆǩ ǦȲȝǠȦǪƫä ìäɀƫä ȰǪȭ þä ȘǵɎȹ 
 ǦɆǝǠƫä ȰɆȱǠǂä Ž çɎȝǠȦǪȱä 

 :üǠǮȵ3 (aq) + NaNO(S)  AgCl Ÿ ( aq) +  NaCl   3(aq)AgNO 
B :ǦɆȹɀɅɉä ǦȱìǠȞƫä3 (aq) 

-+ NO (aq) ++ Na(S)  AgCl Ÿ ( aq)  -+ Cl (aq) ++  Na 3 (aq)
-+ NO (aq) +Ag 

B :ǦǱȀȦǪƫä ç˫ɀɅɉä+Na   Û -
3NO 

B : ǦɆȥǠȎȱä ǦɆȹɀɅɉä ǦȱìǠȞƫä(S) AgCl Ÿ ( aq)  -+ Cl (aq) +Ag 
 ȰȝǠȦǪȲȱ ǦɆȥǠȎȱä ǦɆȹɀɅɉäĀ ǦɆȹɀɅɉä ǦȱìǠȞƫä ǢǪȭä 

3 (aq) NO4+ 2NH(S)  CdS Ÿ ( aq)  2 )3+  Cd(NO  (aq)S 2 )4(NH 
(aq)  

-
3+ 2NO( aq) 

+ 
4+ 2NH(S)  CdS Ÿ ( aq)  -

3+2NO( aq)  
+2 +  Cd  (aq) 2-+ S(aq) 

+ 
4
 2NH 

(S) CdS Ÿ ( aq)  -
3+2NO( aq)  

+2 +  Cd  (aq) 2-S 
ǦǱȀȦǪƫä ç˫ɀɅɉä   :-

3,  NO 
+ 

4NH 
 çɍìǠȞƫä þïĀ : 
 ȸȵ Ȱȭ þïäĀ :ǦɆȱǠǪȱä çɍìǠȞƫä 

2HéééNaOH   +   Ÿ O    2Na    + H 

4+     CH   3Al(OH)Ÿ O 2+   H   3C4Alééé 

O2+   H 2COŸ  2+   O    4H2Cééé 

O2+  H   2COŸ  2+   O   14H7C 

4PO3+  H 4CaSOŸ  4SO2+   H  2)4(PO 3Caééé 

O2+  H   2COŸ  2OH   +    O3CH 

2+  H    3)4(SO2AléééŸ  4SO2Al +   H 

ςϼ ςσ 

ςϼ υψȢυ 

ςϼ ɉςσϹσυȢυɊ 

τφϹχρ 

ςϼ συȢυ 

ρρχ ρρχ 



 

̸̺ 

 

 :ð  :ǦɆȱǠǪȱä çɍìǠȞƫä þï 

1)  NaNO3 + ȣȣȣ0Â/ ᴼ ȣȣȣPb(NO3)2 + ȣȣȣNa2O 

2)  AgI + ȣȣȣFe2(CO3)3 O   FeI3 +  Ag2CO3 

3) ȣȣȣC2H4O2 +  O2 O   CO2 +  H2O 

4) ȣȣȣMn(NO2)2 + ȣȣȣBeCl2 O  ȣȣȣBe(NO2)2 + ȣȣȣMnCl2 

5)  AgBr + ȣȣȣGaPO4 O  ȣȣȣAg3PO4 + ȣȣȣGaBr3 

6)  H2SO4 +  B(OH)3 O  ȣȣȣB2(SO4)3 +  H2O 

7) ȣȣȣS8 +  O2 O   SO2 

8) ȣȣȣFe +  AgNO3 O  ȣȣȣFe(NO3)2 +  Ag 

 
 
 

 :ǦɆȱǠǪȱä çɍìǠȞƫä þïäĀ 
S2+ H 2ZnClᴼHCl  ZnS +  

 ȀȎȺȞȱä Zn S H Cl 
çɎȝǠȦǪƫä         

ǰǩäɀȺȱä         
 

2H +  3CrCl ᴼ Cr  HCl +   

 ȀȎȺȞȱä H Cl Cr 

çɎȝǠȦǪƫä        

ǰǩäɀȺȱä       
 

FeCl3...Na2CO3 FOe2(CO3)3 +...NaCl 
 ȀȎȺȞȱä Fe Cl Na C O 

çɎȝǠȦǪƫä           

ǰǩäɀȺȱä           
 

 NH4Cl+Ba(OH)2 BOaCl2+NH3+H2O 
 ȀȎȺȞȱä N H Cl Ba O 

çɎȝǠȦǪƫä      

ǰǩäɀȺȱä      
 

Na2O+(NH4)2SO4 NOa2SO4+H2O+NH3 

 ȀȎȺȞȱä Na O N H S 

çɎȝǠȦǪƫä            

ǰǩäɀȺȱä           
 

2+SO 3O2Fe O2+O 2FeS  
 ȀȎȺȞȱä Fe S O 

çɎȝǠȦǪƫä       

ǰǩäɀȺȱä 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

  

  

 



 

̸̻ 

 

4PO3H  OO 2H  + 10O4P 
 ȀȎȺȞȱä P O H 

çɎȝǠȦǪƫä       

ǰǩäɀȺȱä       
 

Fe +  3O2Al ᴼ  4O3Fe Al +   

 
 ȀȎȺȞȱä Al Fe O 

çɎȝǠȦǪƫä        

ǰǩäɀȺȱä       

    
 

HBr   2+ Br 2H 
 ȀȎȺȞȱä H Br 

çɎȝǠȦǪƫä     

ǰǩäɀȺȱä     
 

 Na2S2O3+ I2   NaI+ Na2S4O6 

 ȀȎȺȞȱä Na S O I 

çɎȝǠȦǪƫä         

ǰǩäɀȺȱä          
 

 

 

 

O2H +2)4(PO3Ca 4PO3H +2Ca(OH)  

 ȀȎȺȞȱä Ca O H P 

çɎȝǠȦǪƫä         

ǰǩäɀȺȱä         
 

O2H NO +    2O + 3NH  

 ȀȎȺȞȱä N H O 
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.........Fe2(CO3)3 +  H2SO4 Ą......... Fe2(SO4)3 +  H2O +  CO2 

 ȀȎȺȞȱä Fe C O H S 

çɎȝǠȦǪƫä            

ǰǩäɀȺȱä           
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