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  ((غالباً غالباً ) ) عناصز ها تكافؤ واحد  عناصز ها تكافؤ واحد  

  

  

  عناصز ها أكثز من تكافؤعناصز ها أكثز من تكافؤ

  التكافؤالتكافؤ  رمز اأيونرمز اأيون اسم العنصز متحداًاسم العنصز متحداً  الزمزالزمز  العنصزالعنصز  اسماسم  التكافؤالتكافؤ  رمز اأيونرمز اأيون  اسم العنصز متحداًاسم العنصز متحداً  الزمزالزمز    العنصزالعنصز  اسماسم
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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→→  



 

 

 

 

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))                                  
                               



 

 

 

 

  

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))          

  

                                          

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))  

  



 

 

 

 

  

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))                                  



 

 

 

 

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

  

  

  

 

  

 

  

ΩΪϋ 
 ϭέΩΎجϮأف 

 ى
ΩΪϋ 

 ϭέΩΎجϮأف 

÷ 
66..0022××1100

2233
  

11  mmooll
    ××    ==  

66..0022××1100
2233

  

11  mmooll  
  ××    ==  



 

 

 

 

  
ΕΎϤϴδجϟ΍ϭ ΕاϮϤϟ΍ 

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  



 

 

 

 

66..0022××1100
2233   

==gg//mmooll

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

  

  
((gg))    

11  mmooll  
××    ==((gg))  

((gg)) 

11  mmooll
  ××  ((gg))  ==  

  
ΔϠΘϜϟ΍ϭ ΕاϮϤϟ΍ 

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  



 

 

 

 

  

  
((gg)) 

11  mmooll 66..0022××1100
2233

  

11  mmooll  

66..0022××1100
2233

  

11  mmooll((gg))    

11  mmooll  

      

66..0022××1100
2233

  

((gg)) 

((gg)) 

66..0022××1100
2233

  

 

  
ΕΎϤϴδجϟ΍ϭ ΔϠΘϜϟ΍ 

1111..55  ggHHgg

      ××    ((gg))  == 
66..0022××1100

2233
  

((gg)) 

  33..4455××1100
2222     ==     

 

××1111..55    gg==    
220000..5599((gg))

 

66..0022××1100
2233 

11..5500××1100
1155

NN

      ××      ==((gg)) 
((gg)) 

66..0022××1100
2233

 

gg   33..4499××1100
--88

    ==         ××  11..5500××1100
1155

  ==  ((gg))  
1144..000077((gg))  

66..0022××1100
2233

 



 

 

 

 

ZZnnCCll22

CCll
  ¯̄

33..55  mmoollZZnnCCll22

33..55    mmooll  ZZnnCCll    22  

33..55  mmooll  ZZnnCCll22    ×× 

11  mmooll  ZZnnCCll22 

22  mmooll  CCll
  ¯̄ 

==    77  mmooll    CCll
  ¯̄

     
××

33..55  ××  22  ==  77  mmooll  

CC66HH1122OO66

22..2255  mmooll

CC

HH

OO  

22..2255  ××  66  ==  1133..55  mmooll  

22..2255  ××  1122  ==  2277  mmooll  

22..2255  ××  66  ==  1133..55  mmooll  

44  mmoollFFee22((SSOO44))33

SSOO44  
--  --

  44  ××  33  ==  1122  mmooll  

==  

((  66  ××  1122  ))  ++  ((  1122  ××  11  ))  ++  ((  66  ××  1166  ))  ==  118800  gg//mmooll  

CC66HH1122OO66 

((  11  ××  4400..0011  ))  ++  ((  22  ××  3355..4455  ))  ==  111100..9911  gg//mmooll  

CCaaCCll22 

((  11  ××  11  ))  ++  ((  11  ××  1122  ))  ++  ((  11  ××  1144  ))  ==  2277  gg//mmooll  

HHCCNN 

((  22  ××  1122  ))  ++  ((  66  ××  11  ))  ++  ((  11  ××  1166  ))  ==  4466  gg//mmooll  

CC22HH55OOHH 

((  11  ××  2233  ))  ++  ((  11  ××  1166  ))  ++  ((  11  ××  11  ))  ==  4400  gg//mmooll  

NNaaOOHH 

((  11  ××  1122  ))  ++  ((  44  ××  3355..4455  ))  ==  115533..88  gg//mmooll  

CCCCll44 

((  11  ××  6655..4411  ))  ++  ((  11  ××  3322..0077  ))  ++  ((  44  ××  1166  ))  

  ==  116611..4488  gg//mmooll  

ZZnnSSOO44 

((  33  ××  1144  ))  ++  ((  1122  ××  11  ))  ++  ((  11  ××  3311  ))  ++  ((  44  ××  1166  ))  

  ==  114499  gg//mmooll  

((NNHH44))33PPOO44 



 

 

 

 

  
((gg))    

11  mmooll  
××    ==((gg))  

((gg)) 

11  mmooll
  ××  ((gg))  ==  

  
ΔϠΘϜϟ΍ϭ بϛήϤϟ΍ ΕاϮϣ 

((  CC33HH55  ))22SS

33..55  mmooll((  CC33HH55  ))22SS

((  CC33HH55  ))22SS((  66  ××  1122  ))  ++  ((  1100  ××  11  ))  ++  ((  11  ××  3322  ))  ==  111144  gg//mmooll

((gg))    

11  mmooll  
××    ==((gg))  

gg               339999    ==         ××  33..55  mmooll==  ((gg))  
111144((gg))  

11  mmooll  

CCaaCCOO33CCaaCCOO33

11000000  mmggCCaa
  ++++

CCaaCCOO33((  11  ××  4400..11  ))  ++  ((  11  ××  1122  ))  ++  ((  33  ××  1166  ))  ==  110000..11  gg//mmooll

00..0011    mmooll==  CCaaCCOO33==  CCaa  
++++ 

((gg)) 

11  mmooll
  ××    ((gg))  ==CCaaCCOO33  

  00..0011    mmooll    ==     ××        11  gg==  CCaaCCOO33  
110000..11    ((gg))  

 

11  mmooll  

  gg

11  gg  ==  11000000  mmgg11  KKgg  ==  11000000  gg  



 

 

 

 

  

  
((gg)) 

11  mmooll 66..0022××1100
2233

  

11  mmooll  

66..0022××1100
2233

  

11  mmooll((gg))    

11  mmooll  

      

66..0022××1100
2233

  

((gg)) 

((gg)) 

66..0022××1100
2233

  

 

  
ΕΎϤϴδجϟ΍ϭ بϛήϤϟ΍ ΔϠΘϛ 

CC22HH55OOHH

  6655  gg

CC22HH55OOHH((  22  ××  1122  ))  ++  ((  66  ××  11  ))  ++  ((  11  ××  1166  ))  ==  4466  gg//mmooll

      88..55××1100
2233==       

 

      ××    6655    gg==    
4466((gg))

 

66..0022××1100
2233 

        11..77××1100
2244==  22 ==CC   

        55..11××1100
2244==  66 ==HH   

        88..55××1100
2233==  11 ==OO   

      ××    ((gg))  == 
66..0022××1100

2233
  

((gg)) 



 

 

 

 

gg  

HH2211..0044××1100
88  

  55..1144××1100
77

33..0099××1100
3311

OO22  66..1188××1100
88  

  11..9933××1100
77

11..1166××1100
3311

CCHH33  NNHH  NNHH22  4499009911..0077××1100
22

66..4444××1100
2255

NN22OO44  77..9955××1100
66  

  88..6644××1100
44

55..22××1100
2288

ΕΎϤϴδجϟ΍ϭ بϛήϤϟ΍ ΔϠΘϛ 
  

NNaaCCll88..3344××1100
2244

NNaaCCll((  11  ××  2233  ))  ++  ((  11  ××  3355..55  ))    ==  5588..55  gg//mmooll

66..0022××1100
2233

  
××      ==((gg)) 

((gg)) 

gg               881100    ==     

 

××    88..3344××1100
2244

    ==  ((gg))
66..0022××1100

2233
  

 

5588..55((gg))  

 

44..9955××1100
2255

HHFF

HHFF((  11  ××  11  ))  ++  ((  11  ××  1199  ))    ==  2200  gg//mmooll

66..0022××1100
2233

  
××      ==((gg)) 

((gg)) 

gg               11..6644××1100
33
    ==     

 

××    44..9955××1100
2255

    ==    ((gg))
66..0022××1100

2233
  

 

2200((gg))  

 



 

 

 

 

 100 ى
ήصϨόϟ΍ ΔϠΘϛ 

ϟ΍ ΔϠΘϛبϛήϤ 

ϟ΍ ΔΒδϨϟ΍ΔϳϮΌϤ 
  ήصϨόϠϟ ΔϠΘϜϟΎب 

 

= 

 

 100 ى
ήصϨόϟ΍ ΔϠΘϛ بϛήϤϟ΍ Ϧϣ ϝϮϣ ϲف 

 ϛήϤϠϟ ΔϴϟϮϤϟ΍ ΔϠΘϜϟ΍ب

ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ 
  ήصϨόϠϟ ΔϠΘϜϟΎب 

 

= 

 

  

  

66..00  gg11..00  gg

  

  

 

==   ىى110000==%%    77..8855  
66..00  gg  

77..00  gg  

==   ىى110000==%%    33..1144  
11..00  gg  

77..00  gg  

NNaa22SSOO44

NNaa22SSOO44((  22  ××  2233  ))  ++  ((  11  ××  3322  ))  ++  ((  44  ××  1166  ))  ==  114422  gg//mmooll

  

 

  ىى110000==%%    5544..2222    ==
3322  gg  

114422  gg  

  ىى110000==%%    3399..3322    ==
4466  gg  

114422  gg  

==   ىى110000==%%    0077..4455  
6644  gg  

114422  gg  

==110000  gg

  

  

  

  



 

 

 

 

  

 

3355..9988  %%6644..0022  %%

110000  gg

3355..9988  ggAAll6644..0022  ggSS  

22

AAll22SS33  

  11..3333    mmooll    ==     ××3355..9988  gg==AAll  
2277  ((gg))  

 

11  mmooll  

       22    mmooll    ==     ××6644..0022  gg==SS  
3322  ((gg))  

 

11  mmooll  

  11    mmooll    ==     ==AAll  
11..3333  

 

11..3333  
  11..55    mmooll    ==     ==SS

11..3333  

 

22  

22  ××  11  ==  22  mmooll==AAll  22  ××  11..55  ==  33  mmooll==      SS  

 1 

 2 

 3 

 4 

 5 

AAssppiirriinn

6600..00  %%44..4444  %%3355..5566  %%

110000  gg

6600..00  ggCC44..4444  ggHH3355..5566  ggOO

44

CC99HH88OO44

44  ××  22..2255  ==  99  mmooll==CC  

 1 

 2 

 3 

 4 

 5 

        55    mmooll    ==     ××6600..00  gg==    CC  
1122    ((gg))  

 

11  mmooll  

       44..4444    mmooll    ==       ××44..4444  gg==HH  
11        ((gg))  

 

11  mmooll  

       22..2222    mmooll    ==     ××3355..5566  gg==OO  
1166  ((gg))  

 

11  mmooll  

  22    mmooll    ==     ==HH  
44..4444  

22..2222 
  11    mmooll    ==     ==OO  

22..2222 
22..2222 

  22..2255    mmooll    ==     ==CC  
55  

22..2222 

44  ××  22  ==  88  mmooll==HH  44  ××  11  ==  44  mmooll==OO  



 

 

 

 

  

 

CCHH

7788..1122  gg//mmooll      

  

==  
  

  
==  

7788..1122  gg//mmooll  

1133..0022  gg//mmooll  
==66   1 

 2 == 

 

==66CCHH    ==   CC66HH66 

 

4499..9988  ggCC1100..4477  ggHH

5588..1122  gg//mmooll

22

CC22HH55

  

       44..1166    mmooll    ==       ××4499..9988  gg==  CC  
1122    ((gg))  

 

11  mmooll  

     1100..4477    mmooll    ==       ××1100..4477  gg==HH  
11      ((gg))  

 

11  mmooll  

  11    mmooll    ==     ==  CC  
44..1166

 

44..1166  
  22..55    mmooll    ==     ==HH

44..1166  

 

1100..4477 

22  ××  11  ==  22  mmooll==  CC  22  ××  22..55  ==  55  mmooll==HH  

==  
  

  
==  

5588..1122  gg//mmooll  

2299  gg//mmooll  
==22  

== 

 

==22CC22HH55    ==   CC44HH1100 

 

 1 

 2 

 3 

 4 

 5 

 6 

==11223344

  

 == 

 



 

 

 

 

(NH4)2C2O4.H2O MgCO3.5H2O

CaCl2.2H2OCoCl2.6H2O((IIII))

NaC2H3O2.3H2OBa(OH)2.8H2O

FePO4.4H2O((IIIIII))Na2CO3.10H2O

==

==

  

 

   CCooCCll22  ..  66HH22OO 

 

  MMggSSOO44  ..  XX  HH22OO

110000  ggHH22OO5511..22  ggMMggSSOO444488..88  gg

  

XX  ==   

   

   

        22..8844    mmooll    ==           ××  5511..22  gg==    HH22OO
1188    ((gg))  

 

11  mmooll  

        00..4411    mmooll    ==         ××  4488..88  gg==        MMggSSOO44
112200..44    ((gg))  

 

11  mmooll  

        ==   

00..4411  mmooll   

22..8844  mmooll   

        ==  77     MMggSSOO44  ..  77  HH22OO 



 

 

 

 

Na2SO4.10H2O   

((IIIIII))4400..5500  %%

  CCrr((NNOO33))33  ..  XX  HH22OO==  110000  ––  4400..5500  ==  5599..5500  %%

110000  ggHH22OO4400..55  ggCCrr((NNOO33))33  5599..55  gg

  

XX  ==   

   

   

       22..2255    mmooll    ==       ××  4400..55  gg==    HH22OO
1188    ((gg))  

 

11  mmooll  

        00..2255    mmooll    ==           ××  5599..55  gg==    CCrr((NNOO33))33
223388        ((gg))  

 

11  mmooll  

        ==   

00..2255  mmooll   

22..2255  mmooll   

        ==  99 IIIIII    CCrr((NNOO33))33  ..  99  HH22OO 

 

==11..44××1100
2244  

  gg  

==223300  gg

  

==
 

11..44××1100
2244

    gg  

223300  gg  
66××1100

2211
    ==  

  
  

      88××1100
2244==       

 

      ××    223300    gg==    
1188((gg))

 

66..0022××1100
2233 


	حقوق 5.pdf
	حقوق

	ملخص كيمياء1 نظام مقررات.pdf

