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--  --  --

  
  PPbb  سصبصسصبص

  IIII  PPbbسصبص سصبص 
++  ++  22  

  AAss  صسُّخُذصسُّخُذ  AAss  صسُّخصسُّخ
--  --  --

  IIVV    PPbbسصبص سصبص   
++  ++  ++  ++  44  

    اىشٍىص واىصُؾ لأهـــٌ اىؼْبصش واىجزوس اىنَُُبئُتاىشٍىص واىصُؾ لأهـــٌ اىؼْبصش واىجزوس اىنَُُبئُت
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NNaa                            OOAAll                            OOHH  

11                                2233                                  11

22                                1111                                  33

NNaa22OO                        AAll  ((OOHH))33

  الصيغ الكيميائية لأهم الجذورالصيغ الكيميائية لأهم الجذور

  التكافؤالتكافؤ  الصيغةالصيغة  الجذرالجذر  التكافؤالتكافؤ  الصيغةالصيغة  الجذرالجذر

  NNHH44  أٍىُّىًأٍىُّىً
  HH22PPOO44  ىهُذسوجُِىهُذسوجُِفىعفبث ثْبئُت افىعفبث ثْبئُت ا  11  ++

--    11  

NNOO33  ّخشاثّخشاث
  HHPPOO44  فىعفبث هُذسوجُُْتفىعفبث هُذسوجُُْت  11  --  

--  --    22  

  NNOO22  ّخشَجّخشَج
  CCrrOO44  مشوٍبثمشوٍبث  11  --

--  --  22  

OOHH  هُذسومغُذهُذسومغُذ
  CCrr22OO77  ثْبئٍ مشوٍبثثْبئٍ مشوٍبث  11  --  

--  --  22  

CCNN  عُبُّذعُبُّذ
  SSOO44  مبشَخبثمبشَخبث  11  --  

--  --  22  

  HHCCOO33  بُنشبىّبثبُنشبىّبث

  SSOO33  مبشَخُجمبشَخُج  11  --

--  --  22  

  CCHH33CCOOOO  أعُخبثأعُخبث

  SS22OO33  ثُىمبشَخبثثُىمبشَخبث  11  --

--  --  22  

  MMnnOO44  شٍْجْبثشٍْجْبثبب
  CCOO33  مشبىّبثمشبىّبث  11  --

--  --  22  

  CCllOO44  بُشميىساثبُشميىساث

  OO22  بُشأمغُذبُشأمغُذ  11  --
--  --  22  

  CCllOO33  ميىساثميىساث

  SSiiOO33  عُيُنبثعُيُنبث  11  --
--  --  22  

  CCllOO22  ميىساَجميىساَج

  PPOO44  فىعفبثفىعفبث  11  --
--  --  --  33  

  CCllOO  هُبىميىساَجهُبىميىساَج

  AAssOO44  صسُّخبثصسُّخبث  11  --
--  --  --  33  

  طشَقت مخببت صُؾ اىَشمببث اىنَُُبئُتطشَقت مخببت صُؾ اىَشمببث اىنَُُبئُت
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NNaa22CCOO33    MMggSSOO44  BBaa((  OOHH  ))22  

CCaa33((  PPOO44  ))22  KKCCll    NNHH44NNOO33  

LLiiNNOO33  HH22SS  IIIIIIFFee22OO33  

→→

→→((  ss  ))  

⇄⇄((  ll  ))  

  ((  gg  ))  

  
((  aaqq  ))  

  NaBr CCooCCll22IIII

AAgg22CCrrOO44CCuu((NNOO33))22IIII

NNaaCCllOO33Ni( OH )2IIII

HHCCNN((NNHH44))33PPOO44  
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NNaa      ,,      MMgg      ,,      FFee      ,,      AAuu

OO33

OO22HH22NN22

HHeeNNee

FF22CCll22BBrr22II22

  

→→→→

CC  ((ss))  ++  22SS  ((ss))  →→  CCSS22  ((ll))22AAll  ((ss))  ++  33BBrr22  ((ll))  →→  22AAllBBrr33  ((ss))

→→→→

CCll22  ((gg))  ++  HH22  ((gg))  →→  22HHCCll  ((gg))22CCOO  ((gg))  ++  OO22  ((gg))  →→  22CCOO22  ((gg))  

IIII→→→→

22CCuu  ((ss))  ++  OO22  ((gg))  →→  22CCuuOO  ((ss))  22KKCCllOO33  ((ss))  →→  22KKCCll  ((ss))  ++  33OO22  ((gg))

  

  

++  22NNaaBBrr  ((aaqq))  22NNaaOOHH  ((aaqq))  ++  CCaaBBrr22  ((aaqq))  →→  CCaa((OOHH))22  ((ss))

HH33PPOO44

++  66HH22OO  ((ll))                                                                                        22HH33PPOO44  ((aaqq))  ++  33CCaa((OOHH))22  ((aaqq))  →→  CCaa33((PPOO44))22  ((ss))
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AA  ++  BB  →→  AABB  

→→

22NNaa  ((ss))  ++  CCll22  ((gg))  →→  22NNaaCCll  ((ss))

→→

CCaaOO  ((ss))  ++  HH22OO  ((ll))  →→  CCaa((OOHH))22  ((ss))

→→

22SSOO22  ((gg))  ++  OO22  ((gg))  →→  22SSOO33  ((gg))

AABB  →→  AA  ++  BB  

→→

NNHH44NNOO33  ((ss))  →→  NN22OO  ((gg))  ++  22HH22OO  ((gg))

→→

22NNaaNN33  ((ss))  →→  22NNaa  ((ss))  ++  33NN22  ((gg))

AA  ++  OO22  →→  AAOO  

→→

CC  ((ss))  ++  OO22  ((gg))  →→  CCOO22  ((gg))

→→

CCHH44  ((gg))  ++  22OO22  ((gg))  →→  CCOO22  ((gg))  ++  22HH22OO  ((gg))
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AA  ++  BBXX  →→  AAXX  ++  BB  

→→

22LLii  ((ss))  ++  22HH22OO  ((ll))  →→  22LLiiOOHH  ((aaqq))  ++  HH22  ((gg))

  IIII→→

CCuu  ((ss))  ++  22AAggNNOO33  ((aaqq))  →→  CCuu((NNOO33))22  ((aaqq))  ++  22AAgg  ((ss))

→→

FF22  ((gg))  ++  22NNaaBBrr  ((aaqq))  →→  22NNaaFF  ((aaqq))  ++  BBrr22  ((ll))

NNRR

  

22AAll  ((ss))  ++  33PPbb((NNOO33))22  ((aaqq))  →→  22AAll((NNOO33))33  ((aaqq))  ++  33PPbb  ((ss))    

FFee  ((ss))  ++  NNaa33PPOO44  ((aaqq))  →→  NNRR                                                                     

22HHII  ((aaqq))  →→  22HHCCll  ((aaqq))  ++  II22  ((ss))                                             ++ CCll22  ((gg)) 

ZZnn  ((ss))  ++  NNiiCCll22  ((aaqq))  →→  ZZnnCCll22  ((aaqq))    ++    NNii  ((ss))                                                  
                                         

33MMgg  ((ss))  ++  22AAllCCll33  ((aaqq))  →→  33MMggCCll22  ((aaqq))    ++    22AAll  ((ss))                      
                                           

MMggCCll22  ((aaqq))  →→  NNRR                                                                             ++ II22  ((ss)) 

FFee  ((ss))  ++  CCuuSSOO44  ((aaqq))  →→  FFeeSSOO44  ((aaqq))    ++    CCuu  ((ss))                                              
                                     

NNaaFF  ((aaqq))  →→  NNRR                                                                                 ++ BBrr22  ((ll)) 

AAgg  ((ss))  ++  CCuu((NNOO33))22  ((aaqq))  →→  NNRR                                                               
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AAXX  ++  BBYY  →→  AAYY  ++  BBXX

→→

CCaa((OOHH))22  ((aaqq))  ++  22HHCCll  ((aaqq))  →→  CCaaCCll22  ((aaqq))  ++  22HH22OO  ((ll))

  IIII→→  IIII

22NNaaOOHH  ((aaqq))  ++  CCuuCCll22  ((aaqq))  →→  22NNaaCCll  ((aaqq))  ++  CCuu((OOHH))22  ((ss))

→→

KKCCNN  ((aaqq))  ++  HHBBrr  ((aaqq))  →→  KKBBrr  ((aaqq))  ++  HHCCNN  ((gg))

CCaaOO  ((ss))  ++  CCOO22  ((gg))  →→  CCaaCCOO33  ((ss))

LLiiII  ((aaqq))  ++  AAggNNOO33  ((aaqq))  →→  LLiiNNOO33  ((aaqq))  ++  AAggII  ((ss))

44NNOO22  ((gg))  ++  OO22  ((gg))  →→  22NN22OO55  ((gg))

33NNii  ((ss))  ++  22AAuuBBrr33  ((aaqq))  →→  33NNiiBBrr22  ((aaqq))  ++  22AAuu  ((ss))

BBaaCCOO33  ((ss))  →→  BBaaOO  ((ss))  ++  CCOO22  ((gg))

22CCss  ((ss))  ++  22HH22OO  ((ll))  →→  22CCssOOHH  ((aaqq))  ++  HH22  ((gg))

22CC88HH1188  ((ll))  ++  2255OO22  ((gg))  →→  1166CCOO22  ((gg))  ++  1188HH22OO  ((gg))



  



  

22CCuu  ((ss))  ++  OO22  ((gg))  →→  22CCuuOO  ((gg))

  IIII→→  
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HHCCll  ((gg))                            HH
  ++

  ((aaqq))  ++  CCll
  ¯̄

  ((aaqq))

NNaaCCll  ((ss))                            NNaa
  ++

  ((aaqq))  ++  CCll
  ¯̄

  ((aaqq))

((  LLii
++
,,  NNaa

++
,,  KK

++
,,  RRbb

++
,,  CCss

++
  ))  NNHH44

++  

((  CCll  
¯̄
  ,,    BBrr

¯̄
  ,,    II  

¯̄
  ))PPbb

++++
  ,,    HHgg22

++++
  ,,  AAgg  

++  
,,  CCuu

++

NNOO33  
¯̄

SSOO44  
¯̄

SSrr
++++

    ,,    BBaa
++++

    ,,    PPbb
++++ 

,,    AAgg  
++

,,    CCaa
++++

HHgg22
++++ 

OOHH  
¯̄

SS  
¯̄  ¯̄

OO  
¯̄  ¯̄

  

BBee
++++

  ,,  MMgg
++++  

,,    CCaa
++++  

,,    SSrr
++++

  ,,  BBaa
++++

CCrrOO44  
¯̄  ¯̄

PPOO44  
¯̄  ¯̄  ¯̄

CCOO33  
¯̄  ¯̄

HH22OO  

HH22OO  

          NNaa22CCOO33  ((aaqq))  ++  CCaa((NNOO33))22  ((aaqq))  →→    CCaaCCOO33  ((ss))  ++    22NNaaNNOO33  ((aaqq))              
                                                       

          LLii22SS  ((aaqq))  ++    PPbb((NNOO33))22  ((aaqq))  →→      PPbbSS  ((ss))  ++    22LLiiNNOO33  ((aaqq))                                  
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CCOO22  ((gg))  ++    44HHCCll  ((aaqq))  →→    CCCCll44  ((ll))  ++    22HH22OO  ((ll))                       

                                          

KKII  ((aaqq))  ++    AAggNNOO33  ((aaqq))  →→    AAggII  ((ss))  ++    KKNNOO33  ((aaqq))                                                                                      

                                                        

KK
++
  ((aaqq))  ++    II

¯̄
  ((aaqq))  ++    AAgg

++
  ((aaqq))  ++    NNOO33

¯̄
  ((aaqq))  →→    AAggII  ((ss))  ++    KK

++
  ((aaqq))  ++    NNOO33

¯̄
  ((aaqq))                                                                                              

      

    KK
++
  ((aaqq))  ++    II

¯̄
  ((aaqq))  ++    AAgg

++
  ((aaqq))  ++    NNOO33

¯̄
  ((aaqq))  →→    AAggII  ((ss))  ++    KK

++
  ((aaqq))  ++    NNOO33

¯̄
  ((aaqq))  

II
¯̄
  ((aaqq))  ++    AAgg

++
  ((aaqq))  →→    AAggII((ss))          

((ss))

 

  

                                          

HHCCll

22HHCCll  ((aaqq))  ++    CCaa((OOHH))22  ((aaqq))  →→    CCaaCCll22  ((aaqq))  ++    22HH22OO  ((ll))                                                                    

                                                        

22HH
++
  ((aaqq))  ++    22CCll

¯̄
  ((aaqq))  ++    CCaa

++++
  ((aaqq))  ++    22OOHH

¯̄
  ((aaqq))  →→    CCaa

++++
  ((aaqq))  ++    22CCll

¯̄
  ((aaqq))  ++    22HH22OO  ((ll))                                                      

      

22HH
++
  ((aaqq))  ++    22CCll

¯̄
  ((aaqq))  ++    CCaa

++++
  ((aaqq))  ++    22OOHH

¯̄
  ((aaqq))  →→      CCaa

++++
  ((aaqq))  ++    22CCll

¯̄
  ((aaqq))  ++    22HH22OO  ((ll))                                                      

22HH
++
  ((aaqq))  ++    22OOHH

¯̄
  ((aaqq))  →→    22HH22OO  ((ll))

 

  

                                          

HHNNOO33

22HHNNOO33  ((aaqq))  ++    KK22SS  ((aaqq))  →→    22KKNNOO33  ((aaqq))  ++    HH22SS  ((gg))                                                                          

                                                        

22HH
++
  ((aaqq))  ++    22NNOO33

¯̄
  ((aaqq))  ++    22KK

++
  ((aaqq))  ++    SS

¯̄  ¯̄
  ((aaqq))  →→    22KK

++
    ++    22NNOO33

¯̄
  ((aaqq))    ++    HH22SS  ((gg))                                                                        

      

22HH
++
  ((aaqq))  ++    22NNOO33

¯̄
  ((aaqq))  ++    22KK

++
  ((aaqq))  ++    SS

¯̄  ¯̄
  ((aaqq))  →→    22KK

++
    ++    22NNOO33

¯̄
  ((aaqq))    ++    HH22SS  ((gg))                                                                        

22HH
++
  ((aaqq))    ++    SS

¯̄  ¯̄
  ((aaqq))  →→    HH22SS  ((gg))  
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HH22SSOO44

CCaaCCOO33                                                                          

HH22SSOO44  ((aaqq))  ++    CCaaCCOO33  ((ss))  →→    CCaaSSOO44  ((ss))  ++    CCOO22  ((gg))  ++    HH22OO  ((ll))

                                                        

22HH
++
  ((aaqq))  ++  SSOO44

¯̄  ¯̄
  ((aaqq))  ++    CCaaCCOO33  ((ss))  →→  CCaaSSOO44  ((ss))    ++    CCOO22  ((gg))  ++    HH22OO  ((ll))                                                                                                        

22HH
++
  ((aaqq))  ++  SSOO44

¯̄  ¯̄
  ((aaqq))  ++    CCaaCCOO33  ((ss))  →→  CCaaSSOO44  ((ss))    ++    CCOO22  ((gg))  ++    HH22OO  ((ll))                                                                                                          

        

BBaa((OOHH))22  ((aaqq))  ++    HHCCll  ((aaqq))    →→          

  

BBaa((OOHH))22  ((aaqq))  ++    22HHCCll  ((aaqq))  →→    BBaaCCll22  ((aaqq))  ++    22HH22OO  ((ll))

                                                        

BBaa
++++

  ((aaqq))  ++  22OOHH
  ¯̄

  ((aaqq))  ++    22HH
++
  ((aaqq))  ++  22CCll

  ¯̄
  ((aaqq))  →→    BBaa

++++
  ((aaqq))  ++    22CCll

  ¯̄
  ((aaqq))  ++    22HH22OO  ((ll))                                                  

      

BBaa
++++

  ((aaqq))  ++  22OOHH
  ¯̄

  ((aaqq))  ++    22HH
++
  ((aaqq))  ++  22CCll

  ¯̄
  ((aaqq))  →→    BBaa

++++
  ((aaqq))  ++    22CCll

  ¯̄
  ((aaqq))  ++    22HH22OO  ((ll))                                                  

22OOHH
  ¯̄

  ((aaqq))  ++    22HH
++
  ((aaqq))  →→    22HH22OO  ((ll))                                                                                                                                                                                                                                                                              

  

HH
++
  ((aaqq))  ++    HHCCOO33

  ¯̄
  ((aaqq))  →→    CCOO22  ((gg))  ++    HH22OO  ((ll))                                  
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22..55  ccmm

((  66..0022××1100
2233  

))××22..55  ccmm==11..550055××1100
2244  

ccmm==11..550055××1100
2222  

mm

llyy  ==99..4466××1100
1155  

mm

==11..550055××1100
2222

99..4466××1100
1155

==  llyy  11..66××1100
66

44..33

11221122gg1122

((  66..0022××1100
2233  

))
AAmmeeddeeoo  AAvvooggaaddrroo

  

  

  

 
  

 
  

 ػذد

 أفىجبدسو 

× 
 ػذد

 أفىجبدسو 

÷ 
66..0022××1100

2233
  

 

11  mmooll
    ××    ==  

66..0022××1100
2233

  

11  mmooll  
  ××    ==  
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 اىَىلاث واىجغَُبث

ZZnn22..55  mmooll

66..0022××1100
2233

  

11  mmooll  
    ××    ==  

  11..55××1100
2244     ==     ××22..55  mmooll==    

66..0022××1100
2233

  

11  mmooll  

1111..55  mmoollHH22OO

66..0022××1100
2233

  

11  mmooll  
  ××    ==  

  66..9922××1100
2244   ==         ××1111..55  mmooll==    

66..0022××1100
2233

  

11  mmooll  

55..7755××1100
2244

  AAll

66..0022××1100
2233

  

 

11  mmooll
      ××    ==  

  99..5555    mmooll    ==         ××  55..7755××1100
2244

  ==    
66..0022××1100

2233

11  mmooll  

33..7755××1100
2244

  CCOO22

66..0022××1100
2233

  

 

11  mmooll
  ××    ==  

  66..2233    mmooll    ==         ××  33..7755××1100
2244

  ==    
66..0022××1100

2233

11  mmooll  
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66..0022××1100
2233

   

==gg//mmooll

====  5555..884455  gg//mmooll  

  

  

  

((gg))    

11  mmooll  
××    ==((gg))  

((gg)) 

11  mmooll
  ××  ((gg))  ==  

  
 اىَىلاث واىنخيت

4422..66  mmoollSSii

((gg))    

11  mmooll  
××    ==((gg))  

gg   11..2200××1100
33
    ==         ××  4422..66  mmooll==  ((gg))  

2288..008866((gg))  

11  mmooll  

SS330000..00  gg

((gg)) 

11  mmooll
  ××    ((gg))  ==  

  99..335566    mmooll    ==     ××330000..00  gg==    
3322..006655((gg))  

 

11  mmooll  
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((gg)) 

11  mmooll 66..0022××1100
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