
   

   

  

  
1     

        /N&'NGNGF' >N7F' /.'.G ىF? /?7'جG 
/N6FGF' 77'F?F' 

 

77F?F' 6G7F' &G'G.F' 77F?F' 6G7F' &G'G.F' 
GNN/N7 Na O/'/' GNN7F'G Ca O&'F/ 

GNN7'.N. K O/'/' GNN7F>'G Mg O&'F/ 
/6G Ag O/'/' FN77'. Zn O&'F/ 
F.&8 Hg     O&'F/ /N// Fe O/g/H O&'F/ 
7'/F Cu O&'F/ GNNFGNF' Al O/g/ 

 

/N6FGgF' 77'F?F' 
 

77F?F' 6G7F' &G'G.F' 77F?F' 6G7F' &G'G.F' 
FN.H7/NG H O/'/' FN.7G' O O&'F/ 

7NFG Cl O/'/' FN.H7.NF N       3 
 

/N76F' 0'?NG䕰6 'م?.F /F/G'    
 

/?NG䕰6 'مG7F' &G'G.F' /?NG䕰6 'مG7F' &G'G.F' 
0'7.F (NO3)

-
 O/'/'  /N7G' (O)

2-
 O&'F/ 

/N7GH7/NG (OH)
-
 O/'/' 0'FN.7G (CO3)

2-
 O&'F/ 

/N7NFG (Cl)
-
 O/'/' 0'.N7.G (SO4)

 2-
 O&'F/ 

                                       
7'䘭0 ن'FN.7G 0'FN.7G GNN/N7 0'⨱تF GNN/N7 

CO3 Cu CO3 Na NO3 Na 

2 2 2 1 1 1 

CuCO3 Na2CO3 NaNO3 

 

/N7NFG GNNFGNF' GNN7F>'G 0'.N⠱بG GNN/N7 /N7GH7/NG  
Cl Al SO4 Mg OH Na 

1 3 2 2 1 1 

AlCl3 MgSO4 NaOH 

   
NجH7/NG' /N7NFG HN.7GF' /N7G' ىF'/ 7'䘭ن /N7GH7/NG 

Cl H  O  C  OH  Cu 

1 1 2 4 1 2 

HCl CO2 Cu (OH)2 
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G 'F.'N/ ىG O⠱بG /NGG' /N&'NGNGF' 0g?'G.F' .7.G.ـ : 
(1FN6F.F' )  :N/F'7 /NFN.F /7'N7F' G7/G OG H7./  'GG7/.            . 
(2.'.FF' ''6@ ) : OF'/ F?'G.. O&N6F' ''F.F' /NFG? FG ..FN ''GF'H HN.7GF' /N7G'              . 
(3//wg'N /N?'F7F' G'NFg'N /NN/g' )  :'G F' 0g?'G.F' 6?. ..'NF OF? /F/Gg' 6?. g' OG/N&'NGNG . 
 
 
 

 

************************************************************************** 

G ى.'N 'G FF? /.'ج䐥ل' 

1 O&'NGNG F?'G. FN77 F? /7'N7F' G7/.. �  FN6F.F' HgN/F'7 /NFN.F /7'N7F' G7/G OG H7./  'GG7/.. 

2 
 Fننن?'G. FنننN77 Fننن  ?ننن&'F> 0'ننن.FF' FF7نننN

O&'NGNG � 
gOF'نن/ Fنن?'G.. O&N6ننF' ''ننF.F' /ننNFG? FننG ..ننFN 0'نن.FF' ''Fنن> H 

''GF'H HN.7GF' /N7G' . 
3 'GFN. 'GNG /N&'NGNGF' 0g?'G.F' Gg..' � . /N&'NGNGF' 0g?'G.F' 'GFG6.. O.F' 0'NFG?F' Gg..g 

************************************************************************** 

  
 
 
 
 

 

*************************************************************************** 
 

 

● 0g?'G. OG  )F/F.( GGG.. /N&'NGNG 6?. 0'&N6. 'GNG /N&'NGNGF' 0'.G7GF'  OF' )/7'7/F'.( 'GFN.7. /F?G77'F?' 
    /NFHg'  H'OF'  FG 0 '.7ط'.G7G . 
● ' ?NF Gg..'. 'G?'NF' GF... /G/..7GF' 0'.G7GF.  
(10'6FGF' /N7'G' 6?. Hg䘭ن' ) : 
● 0'6FGF' /N7'G' 6?. F/F. /7'7/F'. H 6FGF' OF' 8'> . FN.7Gg' 

 

●   
 

 :  'Fgog 'لGg O7'7䐭سH  :F.&6F' /Nش'7 ●
.'Nطp'  : 

(1 )F6  /.N.F' OG 7G/g' F.&6F' /N7G' FG OgNFF . 7'...'      
(2 ) F.76F' /N7G'F.& . .GFF' G'/..7'. 
(3)  FG F?.6G ('F/ /N? (7F/.N.F' /GNG . 7'...g'   

/>/gG'  : 
(1/.N.F' ?'F OG HNFF' O6G F&'7 HNG. )  7'...g'   . 
(2 ) /'/6N .GN.('F/F' /N? F'F?.6G     . 

.'.F.7g'  : 
F/FN OF' /7'7/F'. 7G/g' F.&6F' /N7G'  : 

(1 )F.&8  :FF' /N6G //'G( )HN. 
(2 )FN.7Gg' 8'>  :/N6N OFF' F?.6GF' ('F/F' /N? .GN. .  

1 

 'F?'G.GFنن/ G.HننH7 FNN'.ننط ./Nنن// GننN6. O&نن'GF' 0ننG: /'Nنن7G NننF' 7ننH7'.ط 'NGF.ننG //NننG.F' O'?لل' 'N'NGFلل'  
6.F?'G.F' FG /..'FF' /'NGF' 0'&N  . 
 

/N&'NGNGF' تg?'G.F' ?'NH' ض?. 

O7'7o' Fg䘭نg' .g?'G. Fg/g' تg?'G. F'6..g'N //سGg' تg?'G. 

O7'7o' Hg䘭نg' 0g?'G. : ًgH' 
 

∆ + 

.'70 Hg 

N60.'& O2 

.'&N60 HgO 

.'HNN' Hg
+2 

.'HNN' O
–2 

6FGF' /N7G'                             6FGF'+ N.7Gg' 8'@ 
∆ 

 

2HgO                       2Hg   +     O2      
F. 6F' /N7G'                               F. 8            N.7G' 

                          )7ⵅض (                                    )'حG( 
 

∆ 
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(2 6?. Hg䘭ن' )0'/N7GH7/NG 0'6FGF' : 
●  6?. F/F.0'/N7GH7/NG 0'6FGF' /7'7/F'.  OF' /N7G' 6FGF'''GF' 7'..H  . 

 

●   
 

 :  لGN7/N䑇سFgog'7'/FF' /N 'لH  : O7'7䐭ش'7 ●
.'Nطp'  : 

(1 )F6  FG OgNFF7/NG H78g' 7'/FF' /N7GH /.N.F' OG. 7'...'      
(2 ) F.7 7'/FF' /N7GH7/NG. .GFF' G'/..7'. 

/>/gG'  : 
''/N7 //'G HNG.  OG /.N.F' ?'F 7'...g' . 

.'.F.7g'  : 
F/FN  OF' /7'7/F'. H78g' 7'/FF' /N7GH7/NG 

. ''G 7'..H /N7' 7'/F /N7G'     
************************************************************************ 

(3 Hg䘭ن' )G>?G 0'FN.7G 0'6FGF' : 
●  F/F.0'FN.7G G>?G 0'6FGF' /7'7/F'.  OF' /N7G' 6FGF'HN.7GF' /N7G' OF'/ 8'>H  . 

 

●   
 

 :  'HN.7GF 7'/FF'ت'Fgog 'لH  : O7'7䐭ش'7 ●
.'Nطp'  : 

(1 )7'/FF' 0'FN.7G FG OgNFF F.7  ''76.F' /.N.F' OG. 7'...'      
(2 ). /7N7F /7.GF F&'7F' 7N.F' ''G HNF/G NG ..'FF' 8'>F' 77G   

/>/gG'  : 
(1 )''/N7 //'G HNG.  OG /.N.F' ?'F 7'...g' . 
(2)  . F&'7F' 7N.F' ''G HNF/G 7G?. 

.'.F.7g'  : 
 /7'7/F'. ''76.F' 7'/FF' 0'FN.7G  F/F. 

OF' 7'/F /N7G' 7'F/N H>FN7G' OF'/ 8'F / 
 HN.7GF'OFF'  7G?N. F&'7F' 7N.F' ''G 

************************************************************************** 
(4 Hg䘭ن' )G>?G 0'.N⠱بG 0'6FGF' : 
●  F/F. G>?G0'.N7.G 0'6FGF' /7'7/F'.  OF' /N7G' 6FGF' 8'>H/F'/  /N7G'.N7.GF'  . 

 

●   
 

 :  'N?GF 7'/FF.'ت'Fgog 'لH  : O7'7䐭ش'7 ●
.'Nطp'  : 

 FG OgNFF F.70'.N7.G  7'/FF'''F76F'  /.N.F' OG. 7'...'      
/>/gG'  : 

''/N7 //'G HNG.  OG /.N.F' ?'F 7'...g' . 
.'.F.7g'  : 

 7'/FF' 0'.N7.G F/F.OF' /7'7/F'. ''F76F' 
/N7G' /F'/H /N7' 7'/F /N7G' . .N7.GF'    

************************************************************************** 
 

 .'HN.7G
7'䘭ن 

CO2      

  

 �0 ''G
F '7 

.'HN.7G 6FGF'                             /N7G' 6FGF'+ FN.7GF' /N7G'  H'/ 8'@ 
∆ 

.'.N?G 6FGF'                             /N7G' 6FGF'+ .N?GF' /N7G' /F'/ 8'@ 
∆ 

/N7GN7/NG 6FGF'                             /N7G' 6FGF'+ ''G' 7'. 
∆ 

 

CuSO4                      CuO    +             SO3              
.N?GF' /N7G' /F'/        7'䘭ن /N7G'                       7'䘭ن .'.N?G 

                                                      (/N7'                                )          (F78') 
 

∆ 

 

CuCO3                      CuO      +           CO2              
FN.7GF' /N7G'  H'/        7'䘭ن /N7G'                       '䘭ن .'HN.7G7 

                                                      (/N7'                                )          (7ض.') 
 

∆ 

 

Cu(OH)2                      CuO   +   H2O  
''G 7'.     7'䘭ن /N7G'                       7'䘭ن /N7GN7/NG 

                         (/N7'                                )             (F78') 
 

∆ 
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(5 Hg䘭ن' )ت⨱'0F 6?. 0'6FGF' : 
●  F/F.0'7.F 6?. 0'6FGF' /7'7/F'.  OF' .N7.NF 6FGF'FN.7Gg' 8'>H  . 

 

●   
 

 :  FF?'ت 'Fgog'GNN/N7F 'لH  : O7'7䐭ش'7 ●
.'Nطp'  : 

(1 )''6N.F' GNN/N7F' 0'7.F FG OgNFF F.7  /.N.F' OG. 7'...'      
(2 ) FG F?.6G ('F/ /N? (7F/.N.F' /GNG . 7'...g'   

/>/gG'  : 
(1 . 7G7G 6N.' 'GFNF //'G HNG. ) 
(2 ) /'/6N .GN.('F/F' /N? F'F?.6G     . 

.'.F.7g'  : 
 OF' /7'7/F'. ''6N.F' GNN/N7F' 0'7.F F/F.: 

(1 )GNN/N7F' .N7.NF  : ) 7G7G 6N.' (. 
(2) FN.7Gg' 8'> /N6N OFF' : F?.6GF' ('F/F' /N? .GN. . 

************************************************************************** 

G ى.'N 'G FF? /.'ج䐥ل' 

1 
 7NG8 F.&6F' /N7G' FN.7. /F? O6G HNF�  F.&6F' /N7G' HgFN 7G/g' HNنFF' O6نG F8&.ن OنF' /7'7/F'. F/

. FN.7Gg' 8'>H   

2 
'F' H78gنF HN/.N  Oن7GH7/NG HNنFF' /N/ن'7

 FN.7.F' /F? /N7g'� 
 Hg /N7نننG' OنننF' /7'7/F'ننن. Fننن/FN H78g' 7'ننن/FF' /N7نننGH7/NG

. ''G 7'..H /N7' 7'/F     

3 
/N7ننن' HNنننF HNنننG.N  0'نننFN.7G FN.ننن/ .7نننF?

 //6. 7'/FF'� 
'F' 7.6نننF. ''7/نننF .ننن'F' /7'7/Fننن7G' OنننFN.7G  Hg /Nننن'FF' 0/ننن

HN.7GF' /N7G' OF'/ 8'>H /N7' 7'/F .   

4 /N7ننن' HNنننF HNنننG.N  0'ننن.N7.G FN.ننن/ .7نننF?
 //6. 7'/FF'� 

 7'/FF' 0'.N7.G Hg 7'ن/F /N7نG' OنF' /7'7/F'ن. Fن/F. ''F76F'
  . .N7.GF' /N7G' /F'/H /N7' 

5  FFN 'GFN.7. /?. GNN/N7F' 0'7.F H8H�  Hg'7ننن.F .نننN7.NF OنننF' /7'7/F'ننن. Fننن/F. ''6نننN.F' GNN/N7نننF' 0
. FN.7Gg'H GNN/N7F'     

*************************************************************************** 
 

 

● N&'NGNGF' 0g?'G.F' OGF OG /N.NG 7.& 77F? F/G 77F? Hg/' 'GNG G.N O.F' / 
    .  .'.G7G //' HNF/G 
●  ///.G/F?FFG HNGN 'FNF?'G 7/G' ( 6طF 77F? G'F/G F/N ) /F O0 7.& 77F? F 
    . ) /NF?'G FF' (  FG FF' 7'6F 
    O' :  O '7'6F FFg' 77F?F' F/G  O '7'6F 7/Gg' 77F?F' F/N. 
● O&'NGNGF' 7'6FF' /F7F7.G Hg. FG O '7'6F 7/Gg' 77'F?F' /G7?G. ///. . 
●  Hg/g' 0g?'G. G7FF. : FN?NF OF' 
 ( .N7.F' Hg/g' 0g?'Gط .1)   
   (2  . 0H/6GF' Hg/g' 0g?'G. ) 
 
 
 
 
 

g' 0g?'G. : 'NF'/ Hg/ 
 

GNN7'.N.F' K 
GNN/N7F' Na 
GNN7'.F' Ba 

GNN7F'GF' Ca 
GNN7F@'G' Mg 
GNNFGNFg' Al 
N77'p' Zn 
/N/o' Fe 

7N/7FF' Sn 
7'77F' Pb 

N0N7/N䑇ل' H 
 FF' Cuح'7
F. 6F' Hg 
 GF' Agض/
.G6F' Au 

 

O
&'N

GN
G

F' 7
ش'

FF'
 /

0
7/

 F
F.

 

    
    

 
 

 
  

N.7. Oنن. 'GO Fنن:  7F7.GللFF' /Fطلل'N'NGF' Gلل'    ?F'7ننN6FGF' 7نن/ .N.7.نن' .NF8'Fنن'
&'NGNGF' 'G7'6F /.7/ .7/  . O 

 

.'?H 6FGF'                             .N?NH 6FGF'+ Gg' 8'@N.7 
∆ 

 

  2NaNO3                      2NaNO2    +   O2       
N.7G'         GNN/N7 .N?NH                             GNN/N7 .'?H 

                          (7G7G ضN.'                )                   (ضN.') 
 

∆ 
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● GO  77F? Hg/' 'GNG G.N 0g?'G. 6طF 77F? F/G& 7.  FG FF' O '7'6F  NG.  .'.G7G //' HNF/G 
 
  
●  : OF' G7FF. 
   (1 )''GF' FN.H7/NG F/G 6FG Hg/'. 
   (2 ) F/G 6FG Hg/'6G/F' FN.H7/NG. 
   (3 ) /gG' //' OG 7.& F/G 6FG Hg/'.     

************************************************************************** 
(1''G' NجH7/NG F䔭6 مFG Hg/' ): 
● ''GF' FN.H7/NG F/G 0'6FGF' 6?. F/.   . FN.H7/NGF' 8'> /?'7.NH 6FGF' /N7GH7/NG ..FNH 

 

●   
 

 :  إ/GNN/N7F' 6FG Fg م0N7/NG F䔭يH  :''G' 䩆ش'7 ●
.'Nطp'  : 

(1 ) /?7F F6 FG '/. /7N>7 7'G OG GNN/N7F'  .. ''G 
(2 ). F?'G.F' ''G.F' /?. 77/. 7'GF' 7GF'     

/>/gG'  : 
(1 ). /?F7G. (N/7G H'7./' /H//    
(2 )  . 7'GF' /FN.7. 7N?6F'     

.'.F.7g'  : 
(1 )/?F7G. F?.6N OFF' FN.H7/NGF' 8'> /?'7.NH GNN/N7F' /N7GH7/NG ..FNH ''GF' FN.H7/NG F/G GNN/N7F' F/N 
(2. /7'7/ Hg7F'. (N/7G F?'G.F' HNGN )         

             
 
 
 
 

************************************************************************** 

G ى.'N 'G FF? '/.'ج䐥ل 

1 GNN/N7F' FG ''GF' F?'G. ''7.' /F? 7F/F' ..N � . H'?.6'H 7'.GF' OF' O/&N  Fg 
2 ''GF' FG 'GF?'G. /F? GNN/N7F' FG O'/. /7N>7 /?7F F6H ..N �    . H'?.6'H 7'.GF' OF' O/&N F?'G.  Fg 

3 
''GF'. GNN/N7F' F&'7/ 'G7. g � FNH ''نGF' FنG F?'G.N GNN/N7F' Hg FنF7

. /?F7G. F?.6N OFF' FN.H7/NGF' 8'> 
************************************************************************** 

/'?'7G FG /.g GNN/N7F' ?G ''G' F?'G. ''7ج' /F?  : 
 ●                                                       . H'Gg' /7'>F ''/.7' 
 ● G'/..7' . /?F7GF' 0N7 FG H0g' /N'G/F //'/7 
 ●      . ) 7G/F' /./ G./ ( GNN/N7F' FG /7N>7 /?7F G'/..7' 
 ● . /NF'. HNG.GF' ONFFF' HNF/GF' 7GF G/? 
 ●. ''GF' OG GNN/N7F' F6H /?. F?'G.F' F? /'?..g' 
 ●  . HN.'7F'H ''GF'. 'GF7> /?. g' /NF'. GFg' H' FN?F' /7GgG G/? 

************************************************************************** 

g' 0g?'G.Hg/ 7N7.F'  
 

+ + 

 

2Na    +    2H2O                2NaOH    +      H2    +    Heat 
           /7'7/ GNN/N7                   ''G                   GNN/N7 /N7GN7/NG     N0N7/NG 
 

 @'8 'لH 6FG+  6FGF' /N7GN7/NG                                  ''G+ N0N7/N䑇ط7 
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(2 NجH7/NG F䔭6 مFG Hg/' )6Go': 
● F/.  0'6FGF' OG FN.H7/NGF' F.7. O.F'O&'NGNGF' 7'6FF' /F7F7.G N.H7/NGF' F/GF 8'G/g' OG  /FNGG /GG.GF' 
       . FN.H7/NGF' 8'> /?'7.NH 6G/F' /FG  

 

●   
  

●  0'6FGF' FN.H7/NGF' OF. O.F' O&'NGNGF' 7'6FF' /F7F7.G NG F/G F/. g OG 8'G/g' /N&'NGNG 7H76. g' /7'. 
   . ) /GG.GF' 8'G/g' FG F?'G.. g ( 
 :  إ/6FGF' Fg'ت م0N7/NG F䔭ي䩆 'لG䐭ض:  Hش'7 ●

.'Nطp'  : 
(1 ) F6GG.GF' GN7NFGH7/NGF' 6G/ FG /NH'7.G 0'NGG . 7'...' .N.'F' /g/ NG 
(2 ) FG طN76 /NF'/F' /.N.Fg'H FN77'.F' FG طN76 OFHg' /.N.Fg' OF' G6' 

      . 7'/FF' FG طN76 //F'/F' /.N.Fg'H GNNFGNFg'  
/>/gG'  : 

(1 ) /N8'> 0'?'FG /?'7.H H'7NG /H//H'/F' NG . FN77'.F' /G'6' /F? 
(2 0'?'FG /?'7.H H'7NG /H// )/N8'> 7/G' .GNNFGNFg' /G'6' /F? /7.G /?. 
(3) .7'/FF' /G'6' /F? /N8'> 0'?'FG /?'7. G/?H H'7NG /H// G/? 

.'.F.7g'  : 
(1 )F/N   . FN.H7/NGF' 8'> /?'7.NH FN77'.F' /N7NFG /FG HNG.NH GG.GF' 6G/F' FN.H7/NG F/G FN77'.F'  
 
 

 
(2 )F/N  6G/F' FN.H7/NG F/G GNNFGNFg'  . FN.H7/NGF' 8'> /?'7.NH GNNFGNFg' /N7NFG /FG HNG.NH GG.GF'  
 
 
 
 
(3 . GG.GF' 6G/F' FN.H7/NG F/G 7'/FF' F/N g )  

 
 

 
             

  
/G'G .'>/gG  : 

(1 )NNFGNFg' F?'G.G FN77'.F' F?'G. FG GF?' GN7NFGH7/NGF' 6G/  FG. 
(2 H' G>7 )G FN77'.F' F.7N GNNFGNFg'  F?'G. OG O 'NFG? 7.'.N GNNFGNFg' H' g' /N&'NGNGH7GGF' /F7F7F' OFG 

      F? F7GF. O./ /7.G F.'. O.F' GNNFGNFg' /N7G' FG /F.7 /N.NF GN7NFGH7/NGF' 6G/ 6FGF' /.7NH 6FGF' 
       F?'G.FF 87?G. 

(3?77' Hg/g' HNGN ) ( G/F.G F6H OG 77F?F' H'G 'GFG/?.'/.7FF'. ) H7/NGFFO&'NGNGF' 7'6FF' /F7F7.G OG FN.. 
*************************************************************************** 
G ى.'N 'G FF? /.'ج䐥ل' 

1 
 GG.GF' GN7NFGH7/NGF' 6G/ FG FN77'.F' F?'G.N

6G/F' 7GF FG 7'/FF' F?'G.N g 'GFN. � 
 HgFN77'.F' OG FN.H7/NGF' F.7N  7'6نFF' /F7نF7.G

.  NFN 7'/FF' 'GFN. O&'NGNGF' 

2 

NنننNFGNFg' Fننن?'G.NG  Fننن?'G. FنننG ?7ننن6 '7نننG/F' FنننG
  ?G FN77'.F'�  

 HgNننNFGNFg'G  F.7ننN 7'6ننFF' /F7ننF7.G OننG FN77نن'.F'
 O&'NGNGF' H نG OF'ن.F'.HNنNFGNFg'G  FنG /ن?.'FN77ن'.F' 

. FN.H7/NGFF /.7FF'. 

Cu    Al    Zn 

 

 @'8 'لN0N7/N䑇 +حⵅض                                  FGح 'o'ض  +H 6FGط7 

 

   Zn     +      2HCl                         ZnCl2     +    H2 

  FG       N0N7/NGN77'.       GN7NFGN7/NG ضⵅح               N77'. /N7N 
 

 

 2Al   +      6HCl                           2ALCl3     +    3H2  
GNNFGNF'        GN7NFGN7/NG ضⵅح                 GNNFGNF' /N7NFG       N0N7/NG 

 

 

 F?'G. ///N gCu       +        HCl                       

                                            7'䘭ن           GN7NFGN7/NG ضⵅح 
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3 
7.GF' 6G/ FG /6GF' F?'G. G/?GG.GF' GN.N �  7'6نننFF' /F7نننF7.G OنننG FN.H7/نننNGF' OنننF. /6نننGF' Hg

. O&'NGNGF' 

4 
/ننن/G /HنننF? H'7Nننن/ '6ننن'F' /G.'77نننF' FNنننG/ Oننن6 

GG.GF' GN7NFGH7/NGF' � 
  

F' Hg.'77ننN FN/ننG F/ننNG Fنن/G/F' FN.H7ننFNH 6نن.. 
. H'7NGF' ..7N OFF' FN.H7/NGF' 8'> /?'7.NH /FG 

F' GNنننG/ Oننن6 /ننن/G /HنننF? H'7Nننن/ '6ننن'NFGNFg' /Gننن 5
GG.GF' GN7NFGH7/NGF' � 

NFGNFg' HgننN GN/ننG F/ننNG Fنن/G/F' FN.H7ننFNH 6نن.. 
. H'7NGF' ..7N OFF' FN.H7/NGF' 8'> /?'7.NH /FG 

6 
NننNFGNFg' Fنن?'G.G  GننF?' GN7NFGH7/ننNGF' 6ننG/ FننG

GN7NFGH7/NGF' 6G/ FG FN77'.F' F?'G. FG � 
 HgNننNFGNFg'G  F.7ننN6ننFF' /F7ننF7.G OننG FN77نن'.F' 7'

 O&'NGNGF' H نG OF'ن.F'.HNنNFGNFg'G  FنG /ن?.'FN77ن'.F' 
FN.H7/ننNGFF /.7ننFF'. G 8'نن> FننG 7نن/G' 0'نن?'FG /?'7نن..

FN.H7/NGF' . FN77'.F' F? GNNFGNFg' /F'/ OG 

7 
G OنننF?'G. Oننن  GنننG/  Fننن6  N.ننن'.NFGNFg' 7نننNFG? GNننن'
 OننG   F.7نN  ننF' G7<ن FN77نن'.F' Fن? GN7NFGH7/نNGF'

/N&'NGNGH7GGF' /F7F7F' � 

 Oن7/ /.ن.G Fن.'. O.F' GNNFGNFg' /N7G' FG /F.7 /N.NF
F? F7GF. . F?'G.FF 87?G 6FGF' /.7NH 6FGF' 

*************************************************************************** 
(3 )G/gG' //' ىG 7.آ F䔭6 مFG Hg/' : 
● NF/ ' F/G O&'NGNGF' 7'6FF' /F7F7.G NG 6FG P'   .  /gG' //' HNF/G NG  NFN OFF' 6FGF 

  

 

●   
 

● 7.& 6FG F/G 6FG F/N OGF HNGN H' /.g  : 
   (1 ). OF'/F' 6FGF' FG 6طF' HHg' 6FGF'                           (2. ) HNF/G ( ''GF' OG O '.&'0 /FGF' ) 
 :  إ/F@'G' FgسGNN مO 7'/FF' F䔭 مN?G FNF䔭.'ت 'H  :7'/FFش'7 ●

.'Nطp'  : 
F6 . H78g' 7'/FF' 0'.N7.G HNF/G NG GNN7F>'G طN76     

/>/gG'  : 
(1 )H'H8 . O 'N.N7/. H78g' 7'/FF' 0'.N7.G HNF/G HNF 
(2 ). )7'/FF'( 7G/' .7'7 HNG. 

.'.F.7g'  : 
 H78g' 7'/FF' 0'.N7.G HNF/G NG 7'/FF' F/G GNN7F>'GF' F/N 

' 0'.N7.G HNF/G 'FNGG )HNFF' GN/?( GNN7F>'GFH 7'/FF' .77.N 
7G/g' . /.N.Fg' NG 

 
  
 
  

*************************************************************************** 
G ى.'N 'G FF? /.'ج䐥ل' 

1 
 F7نننF /G'ننن/ '6نننF? H78g' 7'ننن/FF' 0'ننن.N7.G HNنننF OنننG..N

GNN7F>'GF'  NF' � 
 HgGNN7ننF>'GF' ' Fنن/G Fنن/N HNننF/G OننG 7'نن/FF

. 7'/FF' .77.NH ''F76F' 7'/FF' 0'.N7.G 

2 

F/G OG 7'/FF' F/G GNN7F>'GF' F/NنN7.G HN.ن'FF' 0/ن'7 
'GFN.  0'ن.N7.G HNنF/G OنG GNN7نF>'GF' Fن/G 7'/FF' F/N g

GNN7F>'GF' � 

 HgGNN7F>'GF' . 7'/FF' FG O '7'6F 7/G' 

3 
' FG OF'H' OG 7'/FF' 0'.N7.G HNF/G ظG/N g/N//F �    /نN//F' Hg7ن.. '/ن. OنF'H'F FنGG. //ن/N g O./

. 7'/FF' 0'.N7.G HNF/G OG 7'/FF' F/G 

CuSO4 

 

Mg  
 

MgSO

4 

Cu  
 

 6FGA +  6FGF' حFG FNFpB                                   6FGF' حFG FNFpB + 6FGF' A 

 

   Mg    +      CuSO4                       MgSO4     +    Cu 

     GNN7F@'G        7'䘭ن .'.N?G                       GNN7F@'G .'.N?G        7'䘭ن 
           )F78'(                                       )FNFF' GN/?(            )7ⵅح'( 
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4 
 GNNFGNFg' FG OF'H' OG /6GF' 0'7.F HNF/G ظG/ G/?�  7'6FF' /F7F7.G OG /6GF' F.7N GNNFGNFg' Hg

'NGNGFنن'&NG O/ننGF/G Fنن' GننNF'/G OننG/gG' Fنن' GGنن' 
. OF'Hg' FGG. OF' O/&N 

*************************************************************************** 
 

 
                           

●  . FN/N/. FN.G7G ..FNF FN.G7G ) 0'FNN' ( OF6 FN. 0H/6G H/'.. /NFG? 'GNG G.. 0g?'G. OG 
● G FG 0'FH7.GF' H'F.F' HH/ G..H /NFNN' /'NG FG6.. 0g?'G. OG. O7.' OF' //' 
● FG FNGF..G FN.G7G 'FNGNF 7.f' 77F?F' H'GG 77F? FG F.'N /N/. /F?'G.GF' /'NGF' OG 77'F?F' FN. H'/..7g' G.N 
   . /F?'G.GF' /'NGF' 
● OF' 0H/6GF' Hg/g' 0g?'G. G7FF. : 
   (1 )ONFF FG 6G/ F?'G.. 
   (2 ) FG 6G/ F?'G../FG 
   (3FG HNF/G F?'G. )    .7.& /FG HNF/G FG / 

************************************************************************** 
(1 )ONFF ?G 6ⵅح F?'G.: 
●   . H/'?.F' F?'G. G7'. ONFF HNF/G FG 6G/ HNF/G F?'G. G7?N 

 

●   
  

● F'/G :  /FG ..FNH GNN/N7F' /N7GH7/NG FG GN7NFGH7/NGF' 6G/ F?'G.FN.7. /F?H ''GF'H GNN/N7F' /N7NFG 
              . GNN/N7F' /N7NFG OF..NH ''GF' 7...N HNF/GF' 

 
 
 

 
 

************************************************************************** 
(2 ) ?G 6ⵅح F?'G./FG : 
●  8'G/g' F?'G..F GFN.NH /gGg' FGOF? F?'G.F' ..'  ?NFF'6G/ . /FGF' ?NFH 
 :  .F?'G حⵅض 'لHN.7G ?G GG.G' GN7NFGN7/N䑇'ت 'H  :GNN/N7Fش'7 ●

.'Nطp'  : 
(1GN7NFGH7/NGF' 6G/ FG /NGG F6 ) GG.GF' . O.'.8 H7H/ NG 
(2 ) /FG FG /NGG F6OG GNN/N7F' 0'FN.7G . HNF'. 
(3. H7H/F' /GNG NG HNF'.F' /GNG F./' ) 
(4 .FF' ) FG7. HNF'.F'FN طF7. 6G/F' NG /FGF' 
(5. H7H/F' F?  ?G7' G/ HNF'.F' /GNG 77/. FF>' ) 
(6 )''G OG HNF'.F' OG FG..GF' 8'>F' 77G F' 7N.F'F&'7  . /7N7F /7.GF 

/>/gG'  : 
(1 ) H'7NG /H//H/?'7. . HNF'.F' 0'G.F' OF? FG?. /N8'> 0'?'FG 
(2 ) . F&'7F' 7N.F' ''G HNF/G 7G?. 

.'.F.7g'  : 
 GN7NFGH7/NGF' 6G/ F?'G.N GG.GF' FG /FG /N7G' OF'/ 8'>H ''GH GNN/N7F' /N7NFG HNG.NH GNN/N7F' 0'FN.7G

 : F&'7F' 7N.F' ''G 7G?N OFF' HN.7GF' 
 
 
 

F/'?.F' '?'G.  : 6نG/ F?'G. NG
/FG FNNG.F ONFF FG . ''GH 

  
 

g' 0g?'G.Hg/ 0H/6G'  
 

 FG                                  ONFH+ ''Gح  +حⵅض 

 

       NaOH         +        HCl                         NaCl      +      H2O 

        GNN/N7 /N7GN7/NG       GN7NFGN7/NG ضⵅح               GNN/N7 /N7NFG                 ''G 
 

 FG G. FNF'.GNN/N7 .'HN.7Gح 
 

حⵅض 
 GN7NFGN7/NG

GGq 

 

    Na2CO3       +      2HCl                  2NaCl      +    H2O       +   CO2   
GNN/N7 .'HN.7G      GN7NFGN7/NG ضⵅح        GNN/N7 /N7NFG              ''G     FN.7GF' /N7G'  H'/ 
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(3 ) F?'G./FG HNF䔭م  ?G/FG HNF䔭آ.7 م: 
● F?'G.  /gGg' FNF'/G 'G6?. FG .7'7 FNNG.. /.N/7G HNG.' NG (HFN g /FG(. )''GF 
●  F?'G.N OGF7.& /FG HNF/G FG /FG HNF/G  : H' /.g 
   (1 ).  H'/FGF' //' .77.N 
   (2 ). 'GGF'.H0 /.7/ OG O '8N/FG O 'Gg..' H'/FGF' GF..N   
● F'/G :  GNN/N7F' /N7NFG HNF/G OF' /6GF' 0'7.F HNF/G /G'6' /F? 

             HNG.N H GNN/N7F' 0'7.F 6N.' .7'7 FG . /6GF' /N7NFG 
              

 
 
 

 
 

*************************************************************************** 
G ى.'N 'G FF? /.'ج䐥ل' 

1 
 H/'?.F'. ONFFF' FG 6G/F' F?'G. OG7N� . 'GGF?'G.. OG... 'GGFG FG 7'N. Hg 

 

2 GNN/N7نF' 0'FN.7G /G'6' /F? H'7NG /H//  OنF'
� GG.GF' GN7NFGH7/NGF' 6G/ 

. HN.7GF' /N7G' OF'/ 8'> /?'7.F 

3 
G.NننHN 7'7نن. '.ننF? 6Nنن/ '6نن'F/G /GننF HN.نن7'0 

GNN/N7F' /N7NFG HNF/G OF' /6GF' � 
 HNG.F/FG  /6GF' /N7NFG''GF' NG (HFN g OFF' 6N.g' . 

4 
 HNننننGN /gننننGg' FننننNF'/G FN0 .ننننH/6ننننGF' Hgنننن/g'

.7'7 FNNG.. (N/7G � 
 H'ننGF..N H'نن/FGF' Hg'ننGGF'.H0 /7.نن/ OننG O 8N/FG Oنن'  '..Ggنن'

7.f' .77.N 'GFN. FN/FGF' //' (HFN /N/ .   
*************************************************************************** 

 
● . //'H .FH  OG H'///. H'.G8g.G H'.NFG? H'6..g'H //7Gg' 
●  H'6..g'H //7Gg' O/NFF. GNGGG ( H'GNGGG 'GGF–  . ) OFH7.GF' GNGGG 
(1 )O/NFF.F' GNGGG': 
●  O.NFG? GGGF//7Gg' H'6..g'H  77/F P/NFF.F' GNGGGF' .7/FN.H7/NGF' 8'> FG F.'7F' 7'/FF' /N7G' F?'G. 
   G'.F' . 
●  
 
 
 
 
 
 
 
 

F?'G.F' '6G ىG  : 
(1 )' /N7G' FG FN.7Gg' ?6.FN FN.H7/NGF' 7'/FFHNG.NH F' 7'.. . ''G 
(2 ) . 7'/FF' 77F? OF' 7'/FF' /N7G' HN/.N 

 

       NaCl        +        AgNO3                       NaNO3     +    AgCl 
GNN/N7 /N7NFG                      /ضG .'?H                             GNN/N7 .'?H       /ضG /N7NFG 

 N.' .7'7ض()
 

GننG. N'?ننF'  : F?7للG..N'?لل' 
FG FNFNنننF/G 'GG6ننن?. FنننG FNنننN/

 'GG/نن/' FN/ننN/. FNنن/FG FNNننG.F
. .77.N 7.f'H ''GF' NG (HFN 

  
 

H'6..g'H //7G䐣0 'لg?'G. : '/F'/  
 

 7'䘭ن /N7G'+  7'䘭ن                                  N0N7/NG+ ''G 7'. 
∆ 

  
 

F'6..' 

∆ 
H2       +        CuO   

 
    H2O          +        Cu        

//7G' 

F6.q 'G'? 

/7G&G 'G'? 
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H'FN 'FGH H'  : 
(1䩆0يN7/N䑇ل' )  : 
● g'. G/'/.g( //7G' /NFG?  F .///FN.7G ). 
● H6..G FG'?  OF' 7'/FF' /N7G' H6..'  Fg( 7'/F/  Fg 7'/FF' /N7G' FG FN.7Gg' ?6.F'. ) 
(27'/FF' /NسG' ) : 
●  ?'6.Fg( H'6..' /NFG?  F .///FN.7Gg'  ) FG . 
● /7G&G FG'? ( ''G OF' FN.H7/NGF' /7G'  Fg/ N.7Gg' /FG  FgF FN.H7/NGFF. ) 

/7gp'  : 
● . 7G/g' 7'/FF' OF' /N7g' 7'/FF' /N7G' H6..NH ''G 7'.. OF' FN.H7/NGF' /7G'.N 
● GNF. //7Gg' /NFG? 'GF ///. O.F' //'GF' . H6..GF' FG'?F' 7H/. 
● . /7G&GF' FG'?F' 7H/. GNF. H'6..g' /NFG? 'GF ///. O.F' //'GF' 

 

//7Gg'  /N&'NGNG /NFG?..FN FN.H7/NGF' /.7F 7FF H' //'GF' OG FN.7Gg' /.7F //'N8 'GF? 'GNG . 
F'6..g'  /N&'NGNG /NFG?..FN  'GF?7FF  /.7FFN.7Gg'  H' //'GF' OG//'N8 7FFN.H7/NGF' /. 'GNG . 

/7G&G' 'G'?F' FN.H7/NGF' ?6.F. H' FN.7Gg' O7?. O.F' //'GF' O&'NGNGF' F?'G.F' ''F/' . 
F6..G' 'G'?F' FN.H7/NGF' O7?. H' FN.7Gg' ?6.F. O.F' //'GF' O&'NGNGF' F?'G.F' ''F/' . 

************************************************************************** 
 : ) 'GNGGG' ) /N/o 'لGF䐥ت⨱FHى( 2)
● . FN.H7/NG H' FN.7G' OF? ON./. gH H'6..'H /7G'. 0'NFG? FG6.. 0g?'G. /.N. 
●  . 0'FH7.GF' ('7.G'H /FG. G.N H'6..g'H //7G'F H/' 'GNGGG /NFH7.GFg' /N7>FF' .G/F 
● F'/G  :NNG.F 7NFGF' FG GNN/N7F' F?'G.: GNN/N7F' /N7NFG F 
 
 
 
 
 
 
 

 

F?'G.F' '6G ىG  : 
●  /FG. FG . ..NG GNN/N7 HNN' OF' HN/..H O.7'.F' ON.7GF' HH7.GF' GNN/N7F' /70 
●  .7.G. FG. .F'7 /N7NFG HNN' OF' HN/..H GNN/N7F' /70 FG /NFGGF' HH7.GFg' 7NFGF' /70 
 
 
 
 
 
 
 

H'FN 'FGH H'  : 
(1 )GNN/N7F'  : 
● .///  )..NG GNN/N7 HNN' OF' gN/.G HH7.GF' G/FGF( //7G' /NFG?  F. 
 

 GNN/N7 /70Na 
NN' .0NG GNN/N7 FNa  

 
 

+     .F'7 7NFG FNN'Cl 
–  

 7NFG /70Cl  

K  L 
  

2   8 
   

+11 

12± 

+ –  
K  L  M 

 

 8  2   8 
  

+17 

18± 
 12   8    

+11 

12± 

K  L  M 

 72   8    

+17 

18± 

K  L  M 

+ 

  
 

F'6..' 

∆ 
2Na       +         Cl2   

 
    2Na

+
        +        2Cl

–
      

 

//7G' 

F6.q 'G'? 

/7G&G 'G'? 

 

2Na                   2Na
+
   +   2e 

–
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● H6..G FG'? ..NG HNNg gN/.G O&'NGNGF' F?'G.F' ''F/' HH7.GF' /FG  Fg( /  Fg GN F'OF N/70 FGF HH7.GF' O7? 
   7NFGF' 0'70 FG ) . 
(2 )7NFGF' : 
●  OFF' HH7.GFg'  .'7.Gg( H'6..' /NFG?  F ./// ).F'7 /N7NFG HNN' OF' gN/.G GNN/N7F' G/FG . 

   
● /7G&G FG'? (.F'7 HNNg gN/.G O&'NGNGF' F?'G.F' ''F/' HH7.GF' .7.G'  Fg /   Fg' OFF' NGFG HH7.GF' .7.G 
    GNN/N7F' 0'70 FG /70 FG ) . 

/7gp'  : 
● ''F/'  07'p' ON.7G' .'HN?GF' /FGF 'No .'6FGF' G.F''?'   'N'NGF' . /F6.q 'G'N? FNG.G )//7G'(  
 
 
 
 
● G .'HN?GF' .'7.Gg 'No .'6FGgF'  ''F/' '䑇ل N07'p' ON.7G' '?'G.F'   'N'NGF' //7G&G 'G'N? FNG.G )F'6..'(  
 
 
 
 

//7Gg' . 7/G' H' O 'FH7.GF' 77F?F' /70 'GNG /FG. /N&'NGNG /NFG? 
F'6..g' G. /N&'NGNG /NFG?. 7/G' H' O 'FH7.GF' 77F?F' /70 'GNG .7. 

/7G&G' 'G'?F' . O&'NGNGF' F?'G.F' ''F/' 7/G' H' O 'FH7.GF' .7.G. O.F' //'GF' 
F6..G' 'G'?F' . O&'NGNGF' F?'G.F' ''F/' 7/G' H' O 'FH7.GF' /FG. O.F' //'GF' 

************************************************************************* 

G ى.'N 'G FF? /.'ج䐥ل' 

1 

H'.G8g.G H'.NFG? H'6..g'H //7Gg' O.NFG? �    OنG /7نG&GF' FG'Fن?F' 'G.7ن.GN Oن.F' 0'FH7.GFg' //F? Hg
 'G/نFGN Oن.F' 0'FH7Fن.GFg' //Fن? OH'7ن. H'6.F.g' /NFGF? 

    . //7Gg' /NFG? OG H6..GF' FG'?F' 

G. g 0H/ننG. Fنن'?7G' 0gنن// .Gنن'?g' 0g/ننGF' Hgنن6/ 2
H'6..'H � 

 H'ننننF.F' HH/ G.نننن.H /ننننNFNN' /'NننننG H/'نننن.. FGنننن' ..6ننننGFg
. O7.' OF' //'G FG 0'FH7.GFg' 

3 
 7NننننFH'6نننن..g'H //7ننننGg' HNننننG. H' /7H76ننننF'. 

 /7..7GFN.H7/NGF' H' FN.7Gg' ('7.G' H' /FG. �                  
FG Oنن/ ' G' H.7نن') 'GFنن'// G Hgنن'.NFG?F' FN.ننNF?. FNنن'6N' Hنن'

. 0'FH7.GFgF 

4 

 /.G'?نن7F' FننG GNN/NننFGF' FننGN 7N/ننNFG? F.نن7G' Oنن/
H'6..'H � 

                    

F/'  Fgن'' 'G.F'?نFG. FFن/ 7F' /70نGF' GNN/N.نF HH7.7ن./ 
 'FFننG 7NFFننGF' /70 .7نن.G. 'ننGFN. ) //7ننG' ( .Fنن.NG HNFننN'

HH7.GFg'  ) H'6..' (. 
5 G FG'N? 0'6FGF' 7..?./F6.. �   . /N&'NGNGF' 0g?'G.F' ''F/' 0'FH7.GF' /FGF FNG. 'GFg 
6  //7G&G FG'N? 0'6FGgF' 7..?.�   /N&'NGNGF' 0g?'G.F' ''F/' 0'FH7.GF' ('7.Gg FNG. 'GFg 

*************************************************************************** 
 

 

/F&7䐣ت⩉ 'لF' 'G. F'/Gg? : 
() 0/7H OG 0'F'/.G' 0'>G'/GF' /N7NGG.F' ON.7G OF? /F.'7F' G'N?g' OG . 

 ()0/7H /F&7' OG ('.GF' . O77/GF' 

 

Cl2  + 2e 
–
                     2Cl 

–
   
 

 

X –  e
 –
               X

+
    

X                       X
+
   +   e 

–
 

 

 

 6FG–  HH7.GF'                  HNN' ..NG 
 6FG                    HH7.GF' + ..NG HNN' 
 
 

 

X +  e
 –
               X

–
    

X                       X
–
   –   e 

–
 

 

 

g 6FG+  HH7.GF'              HNN'.F'7  
g 6FG               HNN'.F'7 –    HH7.GF' 
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1 –   7/G' H' O 'FH7.GF' 77F?F' /70 'GNG /FG. O.F' /NFG?F'/NFG?. G7?. .......................... 
2 –  //'GF' /G' H' O 'FH7.GF' /FG. O.F' 7F. G7?. O&'NGNGF' F?'G.F' ''F/' .......................... 
3 –  . /7N7.F'  .'FNGG OF' /7'7/F'. .G7GF' GGG.N ....................... 0g?'G. 
4 –   ...................... F?'G.. G7?N ''GH /FG FNNG.F ONFFH 6G/ F?'G. 
5 –  6.F. H' FN.7Gg' O7?. O.F' //'GF' OG7. FN.H7/NGF' ?  F...................... 
6 –  N //N/. ط.'H7 FNNG.H /F?'G.GF' /'NGF' 0'&N6. NG //N.NGF' ط.'H7F' 77G OG7 ..................... 
7 –   ....................... H'.NFG? H'6..g'H //7Gg' '.NFG? 
8 –  F' F?'G.F'............. NG O&'NGNG....... . H /F?'G.GF' /'NGF' 0'&N6. NG................'NF 0'&N6. NG ......... 

       . F?'G.F' 
9 –  7G/g' F.&6F' /N7G' ............ OF' /7'7/F'. F/FN.. H ................. ............... 

10 –   OF' /7'7/F'. 0'6FGF' 0'FN.7G G>?G F/F................ H .............................. 
11 –  ..N7.GF' /N7G' /F'/ 8'>H ...................... OF' 'GFN.7. /F? 0'6FGF' .................. G>?G F/F. 
12 –  ......................... H ..................... OF' /7'7/F'. GNN/N7F' 0'7.F /FG F/FN 
13 –  GF' FG 0'6FGF' 6?. F?'G.............................. 8'> /?'7.NH 6FGF' .................. ..FNH '' 
14 –  /F? ........................ 8'> /?'7.N 'GFN. ''GF' FG GNN/N7F' F?'G. /F? ........................ 8'> /?'7.N 

          . ''F76F' 7'/FF' 0'.N7.G FN.7. 
15 –  NN7'.N.F' F?'G.N 8'> /?'7.NH ............................... /FG HNG.NH GG.GF' GN7NFGH7/NGF' 6G/ FG G 

        ......................... 
16 –  .............................. OF' 7'/FF' /N7G' HN/.N F.'7F' 7'/FF' /N7G' OF? FN.H7/NGF' 8'> 7'7G' /F? 

         .......... HNG.NH ................. 
17 –  FG?. H'6..g'H //7Gg' 0g?'G. NG  0'6FGF'G......... FG'N?...... '6FGgF' 7..?. 'GFN.0 G..... FG'N?.......... 
18 –  ......................... H ..................... OF? F7/F GNN7F'GF' 0'FN.7G FN.7. /F? 
19 –  FF FG 6G/ F?'G. /F?........................... H ...................... ..FN ON 
20 –   HNF/G /G'6' /F? .................................. FG 6N.' .7'7 HNG.N GNN/N7F' /N7NFG HNF/G OF'........ 

         ...................... HNF/GH 
21 –   NG O&'NGNGF' 7'6FF' /F7F7.G..7. F?F'............. O '.N.7. /N6FGF' 77'........ ............................. .7/ 
22 –  ......................... /NFG? 7NFGFF ///N 7NFGF' FG GNN/N7F' F?'G. /F? 
23 –   77F? F/N g.....................  . GG.GF' 6G/F' FN.H7/NG F/G 
24 –  NNFFF' FG 8'G/g' F?'G. 0g?'G. /F/G' FG 0'..................... 
25 –   /NFG? NG //7Gg' /NFG?..................... . 7/G' H' 'FH7.GF' 77F?F' 
26 –   F. G7?. O&'NGNGF' F?'G.F' ''F/' 7/G' H' 'FH7.GF' .7.G. O.F' //'GF'..................... 
27 –  OF' GG.GF' GN.N7.GF' 6G/ /G'6' /F?.......................... 8'> /?'7.N /N//F' 
28 – . Hg/g' /NFG? ..................... OF? O&'NGNGF' 7'6FF' /F7F7.G 77'F? FN. ................. H/N 
29 –  HH/ G.. .................... /'NG FG6.. 0H/6GF' Hg/g' 0g?'G.H'F.F' ' OF' //'G FG .................. O7. 
30 – . HN.7GF' /N7G' OF'/H ............................... OF' /7'7/F'. F/F. 0'FN.7GF' G>?G 
31 – ....... //'G 7'/FF' 0'.N7.G............ //'G 7'/FF' 0'FN.7G 'GFN. HNFF' .................. HNFF' ...... 
32 – ......  FNF HN/.N 7'/FF' /N7GH7/NG FN.7. /F?.......... HNFF' OF' ............................... 
33 – ........ FN. 0H/6GF' Hg/g' 0g?'G. G............... FNNG.. /.N/7G HNG.H /gGg' ....................... 
34 – ?F''......... O.F' //'GF' NG /7G&GF' FG.... 7/G' H' HH7.GF' ............ 
35 – F' FG'?F'......... /NFG?  F ///. /7G&G............. /NFG?  F ///. H6..GF' FG'?F' 'GFN. ........................ 
36 – ...... /NFG? ..NG GNN7F>'G HNN' OF' GNN7F>'GF' HN/..... FN.7G' HNN' OF' FN.7Gg' HN/. 'GFN. ........... 

        ......... /NFG? .F'7................ 
37 – . /7G&G FG'?G .................. FG?N 'GFN. H6..G FG'?G .................. FG?N 7NFGF' FG GNN/N7F' F?'G. OG 
38 – . F?.6G ('F/ /N? .GN. /N6N ...................... 8'> 'GFN. F&'7F' 7N.F' ''G 7G?N .............................. 8'> 

 71 : 'G.7'FN 'o /N.䐢7'ت 'ل'.?F' FGG' : 
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39 – .F' F?'G. 7..?N0'FN.7G F?'G. 'GFN. ....................... 0g?'G. FG GG.GF' GN7NFGH7/NGF' 6G/ FG FN77' 
             ....................... 0g?'G. FG 6G/F' 7GF FG GNN/N7F' 

40 –  FN77 F? H'6..g' /NFG? G.. 'GFN. 0'FH7.GFg' .................... FN77 F? //7Gg' /NFG? G...................... 
41 –  8'> /?'7.NH .......................... ///N GNN/N7F' 0'FN.7G FG GG.GF' GN7NFGH7/NGF' 6G/ F?'G. /F? 

         ................................. 
************************************************************************** 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

************************************************************************** 
 
 

1 –  . //7GFG 'GGFG FG ///. H'6..g'H /7G'.F' 0g?'G. 
2 –   . //'H H& NG H'///. H'.G8g.G H'.NFG? H'6..g'H /7G'.F'                  
3 –  7G FG GN7NFGH7/NGF' 6G/ F?'G.N. F&'7F' 7N.F' ''G 7G?N 8'> /?'7.NH GNN/N7F' 0'FN.   
4 –  . H'.F7GFG H'.NFG? H'6..g'H //7Gg'    
5 –  . 7/G' H' 'FH7.GF' 77F?F' /70 'GNG /FG. /N&'NGNG /NFG? //7Gg'   
6 –  . HH7.GF' /FG. 'G/F? /N7NFGF' HNN' OF' 7NFGF' /70 HN/..   
7 –  'FN.7G G>?G F/F.. HN.7GF' /N7G' OF'/H 6FGF' OF' 'GFN.7. /F? 6FGF' 0   
8 –                                                               . /GG.GF' 8'G/g' OG FN.H7/NGF' F/G 7'/FF' F/N 
                     .N7. Hg/' F?'G. GNN/N7F' /N7NFG FG /6GF' 0'7.F HNF/G F?'Gط .                         – 9

10 –                     . O '7'6F  FG 7/G' 7'/FF' Hg 7'/FF' 0'.N7.G HNF/G OG 7'/FF' F/G GNN7F>'GF' F/N 
11 –                                         . F?'G. ///N g 7'/FF' OF' GG.GF' GN7NFGH7/NGF' 6G/ /G'6' /F? 
12 – /N7GH7/NG FN.7. /F?                               . FN.7G'H /N7' 7'/F /N7G' OF' /7'7/F'. F/FN  F G 7'/FF' 
13 –                         . 0g?'G.GF' OG ط.'H7F' 77GH ..'NFF' OG ط.'H7F' 77G F? /7'.? O&'NGNGF' F?'G.F' 
14 – G /7N7F /7.GF F&'7F' 7N.F' ''G OG FN.7Gg' 8'> 7'7G' /F?                         . 7G?.N 7N.F' ''G H  
15 –                                                     . //6. 7'/FF' 0'FN.7G /FG FN.7. /F? 7G7' .7'7 HNG.N 

************************************************************************** 

 
1 –   0'FN.7G G>?G F/F. OF' 'GFN.7. /F? 6FGF'6FGF'   . HN.7GF' /N7G' OF'/H 
2 –   8'> 7'7G' /F? F&'7F' 7N.F' ''G 7G?.NFN.7Gg'   .  NG 

 73  : /Gg? ?ض( ) ( /Gg? N') ×  OFN 'G G'G': 
 

 74  :7. G.⨭ت 'G .N7 : 

 72 :   /N.䐢ل' /N6G7F' تg/'?G' FGG': 

(1) ……………                               2Hg + O2 

(2) Cu(OH)2                                     …………….. + ……….... 

(3) …………….                               CuO + CO2 

(4) CuSO4                                         …………….. + ………....  

(5) 2NaNO3                                      …………….. + ……….... 

(6) 2Na + 2H2O                               …………….. + ……….... + Heat 

(7) Zn + H2SO4                                …………….. + ………....  

(8) 2Al + 6HCl                                …………….. + ……….... 

(9) Mg + CuSO4                             …………….. + ………....    

(10) ………….. + HCl                        NaCl + ………... 

(11) Na2CO3 + ……….                      2NaCl + …………….. + ………....    
(12) NaCl + AgNO3                           …………….. + ……………..   
(13) CuO + …………                        H2O + Cu 

 

(14) 11Na                          …………….. + e
 –
  

* 

∆ 
∆ 

∆ 
∆ 

.......... 
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3 –   O '.N.7. 77'F?F' ...7 O&'NGNGF' 7'6FF' /F7F7.G OG'NF8'F. .7/ /N7FF' 'GF'8H' .        
4 –   ..FNH ''GF' FN.H7/NG F/G 0'6FGF' 6?. F/.'FN.7G0 . 6FGF'    
5 –   6G/ /G'6' /F? /FG HNG.N FN77'.F' OF' GG.GF' GN7NFGH7/NGF'''GH . 
6 –   .7'7 HNG.N  /gG' //' HNF/G NG 7'/FF' F/G GNN7F>'GF' Hg/' /F?/N7'  . 
7 –   F?'G. G7'. ''GH /FG FNNG.F ONFF /FG HNF/G FG 6G/ /FG HNF/G F?'G. G7?N//7Gg'   .     
8 –   FG 6N.' .7'7 HNG.N GNN/N7F' /N7NFG HNF/G OF' /6GF' 0'7.F HNF/G /G'6' /F?GNN/N7F' 0'7.F .     
9 –  //7Gg' . 7/G' H' 'FH7.GF' 77F?F' /70 'GNG .7.G. /N&'NGNG /NFG?     

10 –    Fg &G'G.F' O/'/' GNN/N7F'.7.GN . //'H HH7.GF'     
11 –  FGF' 77'F?F' .N.7. OG7N O&'NGNGF' 'G7'6F /.7/ .7/ 'NF8'F. '.N.7. /N6O7H/F' HH/.F' .     
12 –   8'> /?'7.NH GNN/N7F' .N7.NF OF' 'GFN.7. /F? GNN/N7F' 0'7.F F/F.FN.H7.NFF' .    
13 –  H'6..g'    . 7/G' H' 'FH7.GF' 77F?F' /70 'GNG /FG. /N&'NGNG /NFG? 
14 –  ' /FG. O.F' //'GF' OG7. O&'NGNGF' F?'G.F' ''F/' 7/G' H' 'FH7.GF/7G&GF' FG'?F'   . 
15 –   H'.NFG? H'6..g'H //7Gg'H'.F7GFG . 
16 –   O.F' //'GF' NG /7G&GF' FG'?F'/FG. . O&'NGNGF' F?'G.F' ''F/' 7/G' H' 'FH7.GF' 

************************************************************************* 

 
1 –  ....................... OF' .G7GF' GGG.N O7'7/F' Hg/Fg' 0g?'G. OG 

                                                      /7N7.F'  .'FNGG (–  /NFHg' G77'F?–  O7.' 0'.G7G–   ) F.7 'G FNG. 
2 –  ' GGG.N  F G 7G/g' F.&6F' /N7G' FN.7. /F?..................... OF 

                                                      FN.7G' (–  F.&8–  F.&8H FN.7G'–  ) //N/7 /.'.' /.N. g 
3 –  ......................... OF' F/FN  F G 6FGF' /N7GH7/NG FN.7. /F? 

 N/7 /.'.' /.N. g// ( –FGط  8'>H 6FGF' /N7G'CO2 –  8'>CO2  –) 'FG 6FGF' /N7Gط                               
4 –  ........................... OF' FN.7.F'. 7'/FF' 0'.N7.G F/F. 

 <'FG .N7.GF' /N7G' /F'/ 8ط . ●'FG /N7g' 7'/FF' /N7Gط .                                   ●       
       ● .N7.GF' /N7G' OF'/ 8'>         ./N7g' 7'/FF' /N7G'H● ..N7.GF' /N7G' /F'/ 8'>H /N7g' 7'/FF' /N7G' 

5 –  ........................... OF' FN.7.F'. 0'6FGF' 0'7.F 6?. F/F. 
             FN.7Gg' 8'>H 77F?F' .N7.NF (–  FN.7Gg' 8'>H 77F?F' 0'7.F–  ) FN.7Gg' 8'>H FN.H7.NFF' /N7G' 

6 –  ........................... OF' FN.7.F'. ''F76F' 7'/FF' 0'/N7GH7/NG F/F. 
             FN.7Gg' 8'>H 7'/FF' /N7G' (–  ''GF' 7'..H 7'/FF' /N7G'–  ''G 7'..H 7'/F–   ) //N/7 /.'.' F. ، ' 

7 –  . OG7N O&'NGNGF' 'G7'6F /.7/ .7/ O 'NF8'F. /N6FGF' 77'F?F' .N.7........................... F 
                                 O&'NGNGF' 7'6FF' /F7F7.G (–  /..NGF' 0'FNNg'–  /7/F' 0'7FF'– 'FNNg'0 ) /.F'7F' 

8 –   . FN.H7/NGF' 8'> /?'7.NH ................ ..FNH ''GF' FN.H7/NG F/G /76FF' 0'6FGF' F/. 
                                 6FGF' /N7GH7/NG (–  6FGF' /N7G'–  6FGF' 0'FN.7G– ) 6FGF' 0'.N7.G 
9 –  ................ 8'> /?'7.NH 6FGF' /N7GH7/NG ..FNH ''GF' FN.H7/NG F/G /76FF' 0'6FGF' F/. 
                                 HN.7GF' /N7G' OF'/ (–  FN.H7/NGF'–  FN.H7.NFF'– g' ) FN.7G 
10 –  ................ 8'> /?'7.NH 6G/F' FN.H7/NG F/G 0'6FGF' F/. 
                                  HN.7GF' /N7G' OF'/ (–  FN.H7/NGF'–  FN.H7.NFF' /N7G'–  ) FN.7Gg' 
11 –  ................. /FG HNG.NH GG.GF' GN7NFGH7/NGF' 6G/ FG FN77'.F' F?'G.N....... 

                                 FN77'.F' /N7NFG (–  FN77'.F' 0'.N7.G–  FN77'.F' 0'7.F– ) //N/7 /.'.' /.N. g 
12 –  ........................ /FG HNG.NH GG.GF' GN7NFGH7/NGF' 6G/ FG GNN7'.N.F' F?'G.N 

                                N7'.N.F' /N7NFG ( GN–  GNN7'.N.F' 0'.N7.G–  GNN7'.N.F' 0'7.F– ) //N/7 /.'.' /.N. g 
13 –  ................. .7'7 HNG.N  /gG' HNF/G OG 7'/FF' 77F? F/G GNN7F>'GF' Hg/' /F? 

                                 /N7' (–  7G/'–  7G/G OF.– ) //N/7 /.'.' /.N. g 
14 –  7. /G'6' /F?................... HNG.N GG.GF' GN7NFGH7/NGF' 6G/ OF' 7'/FF' /7' 

                                  ( 7'/FF' /N7GH7/NG–  7'/FF' 0'FN.7G–  7'/FF' /N7NFG–  ) F?'G. ///N g 

 75  : 'G //N/7F' /.'0䐥ل' ?.'䩆7يNFF' 䩆ي. : 
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15 –  ....... O.F' 0'6FGF' GFG /gG' FNF'/G NG O7.' 0'6FG F/G F/. H' FGGN 0'6FGF' 6?. ................ 
        ●                         .O&'NGNGF' 7'6FF' /F7F7.G NG 'GNF.● .O&'NGNGF' 7'6FF' /F7F7.G NG 'GF.7. 
        ●                                                         .'?G ( ، '● .//N/7 /.'.' /.N. g 
16 –  6GF' Hg/g' 0g?'G. G7FF......................... OF' 0H/ 

          ONFFH 6G/ F?'G. (–  /FGF' FG 6G/F' F?'G.–  7.& /FG HNF/G FG /FG HNF/G F?'G.–  ) F.7 'G FNG. 
17 –   ..................... ..FN ONFFF' FG 6G/F' F?'G. 

                      ''GH /FG (–  FN.H7/NGF' 8'>H /FG– 8'>H /FG  FN.7Gg'– ) //N/7 /.'.' /.N. g 
18 –  ................... HNG.N GG.GF' GN7NFGH7/NGF' 6G/ FG GNN7'.N.F' /N7GH7/NG F?'G. /F? 

                      ''GH GNN7'.N.F' /N7NFG (–  ''GH GNN7'.N.F' 0'.N7.G–  ''GH GNN7'.N.F' /N7G'–  ) F.7 'G FNG. 
19 –  6G/ F?'G.N ................. 'FNGG GNN/N7F' 0'FN.7G HN/7G FG GN7NFGH7/NGF' 

        ●                              .FN.7Gg' 8'>H GNN/N7F' /N7NFG●  8'>H GNN/N7F' /N7NFGCO2 .''GH 
        ●  ''GH GNN/N7F' /N7G'                                          .● .F.7 'G FNG. 

20 –  ....................... 8'> 7'7G' /F? F&'7F' 7N.F' ''G 7G?.N 
                       FN.H7.NFF' /N7G' OF'/ (–  .N7.GF' /N7G' OF'/–  HN.7GF' /N7G' OF'/–  ) //N/7 /.'.' ( ، ' 

 
21 –      

 

                        ( Cu + H2O / H2 + CuO / CuO + H2O. g /) //N/7 /.'.' /.N 
 

22 –    
 

                        ( 2NaNO3 + O2  / 2NaNO2 + O2  /  NaNO3) F.7 'G FNG. / 
 

23 –    
 

                        ( CuSO4  /  CuSO2  /  CuCO3 / ) F.7 'G FNG. 
 

24 –    
 

                      (O2 / H2 / Cl2 / N2 ) 
 

25 –    
 

                      (O2 / Zn / Mg / N2 ) 
 

26 –  .............. FG 7G/' .7'7 HNG.N F.'7F' 7'/FF' /N7G' OF? FN.H7/NGF' 8'> 7'7G' /F? 
                       7'/FF' 77F? (–  7'/FF' /N7G'–  O '?G ( ، '– ) F.7 'G FNG. 

27 –  NN/N7F' /N7NFG HNF/G F?'G. /F?G F FG . /6GF' /N7NFG FG ................... .7'7 HNG.N /6GF' 0'7. 
                       7G/' (–  6N.'–  7G/G OF.–   ) H78' 

28 –  . 7'/FF' /N7Gg ................... ///N /N7g' 7'/FF' /N7G'H FN.H7/NGF' F?'G. NG 
                       //7G' (–  H'6..'– H //7G' H'6..'–  ) //N/7 /.'.' /.N. g 

29 –  .................. //'G NG /7G&GF' FG'?F' 
                       FN.7G' O7?. (–  FN.H7/NGF' ?6F.–  //N/7 /.'.' ( ، '– ) //N/7 /.'.' /.N. g 

30 –  .................. //'G NG H6..GF' FG'?F' 
                      O7?. (  FN.7G'–  FN.7Gg' ?6F.–  FN.H7/NGF' O7?.– ) //N/7 /.'.' F. ، ( 

31 –  ...................... 8'> /.7F 7FF 'GF? ..FN /N&'NGNG /NFG? NG H'6..g' 
                       FN.H7/NGF' (–  FN.7Gg'–  7NFGF'–    ) HN.7GF' /N7G' OF'/ 

32 –  &'NGNG /NFG? OG //7Gg'...................... 8'> /.7F //'N8 'GF? ..FN /N 
                       FN.H7/NGF' (–  FN.7Gg'–  7NFGF'–    ) GNNFNGF' 

33 –  ................... 'GF G O.7'.F' /F'7F' ON.7G NG HH7.GF' GNN/N7F' /70 /FG. 'G/F? 
                       /7G'.. (–  H6..G FG'?–  H6...–    ) //N/7 /.'.' ( ، ' 

34 –   ............... FN.7G'H 6FG OF' /7'7/F'. F/F. O.F' 0'.G7GF' /F/G' FG 
                     (Cu(OH)2 / CaSO4 / CuCO3 / HgO  )          

 

                    ................ + .................Cu(OH)2    

  
∆ 

 

                    .................................2NaNO3      ∆ 

 

                      CuO + CO2                           ......................... ∆ 

 

 /7'7/ +     + .............  2Na+ 2H2O                         2NaOH         

 

………….. + 2HCl                         ZnCl2 + H2  
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35 –  ............................ OF' F/FN  F G 7'/FF' /N7GH7/NG FN.7. /F? 
           ''G 7'..H 7'/F 0'FN.7G (–  ''G 7'..H 7'/F /N7G'–  FN.H7/NGH 7'/F–  ) FN.H7/NGH 7'/F /N7G' 
36 –  ..................... 8'>H 7'/F /N7G' OF' /7'7/F'. 7'/FF' 0'.N7.G F/F.   

           .N7.GF' /N7G' OF'/ (–  HN.7GF' /N7G' OF'/–  .N7.GF' /N7G' /F'/- 7/NGF' ) FN.H 
37 –    .......................... F/N 'G/F? Hg/g' 0g?'G. ///. 

         ● ./NF?'G  FG 7/G' 7.& F/G /NF?'G FF' 77F? 
         ● ./NF?'G  FG FF' 7.& F/G /NF?'G 7/G' 77F? 
         ● ./NF?'G  FG FF' 7.& 77F? F/G /NF?'G FF' .G7G 

38 –  f' 77'F?F' O'........ '7'6F 7/G' /N.. ......   7'/FF' (–  FN.H7/NGF'–  GNN/N7F'–  ) GNNFGNFg'         
39 –   ................ '/? GG.GF' 6G/F' FN.H7/NG F/G F/. /NF'.F' 77'F?F' FNG. 

                                                                      GNN7F>'GF' (– ' /6GF–  FN77'.F'– ) GNNFGNFg'      
 

40 –   F?'G.F' /?N 
                                                                      H/'?. (–  0H/6G Hg/'–  طN7. Hg/'–  ) H'6..'H //7G' 

      

41 –  F?'G.F' NG 
                                                                      //7G' (–  H'6..'–  H'6..'H //7G'–  ) //N/7 /.'.' /.N. g       

42 –  ................... 'GF G O.7'.F' 'G.F'7 ON.7G HH7.GF' GNN/N7F' /70 /FG. 'G/F? 
 .H6..G FG'? /.7 (   ..'FG H6..G FG'? /.7.– H /7Gط  –...FG H6ط  –) ..'FG /7Gط                                

43 –   ..................... FNNG.. /.N/7G HNG. /gGg' FNF'/G FN. 0H/6GF' Hg/g' 0g?'G. 
                                6FG (–  .7'7–  /N7G'–  ) 6FGg      

44 –  .H7/NGF' ?6.F. H' FN.7Gg' /FG. O.F' //'GF' NG .............. FG'?F' . O&'NGNGF' F?'G.F' ''F/' FN 
                                /7G&GF' (–  H6..GF'–  8'G/F'–          ) 6طFF' 

45 –  N F&'7F' 7N.F' ''G 7G?. .  NG ................ 8'> '7G' /F?         ( He – CO2 – SO2 – N2 )             
46 –  F GNN7F'GF' 0'FN.7G FN.7. /F?................ OF? F7/ 

        ●           . HN.7GF' /N7G' OF'/H GNN7F'G 0'FN.7GN.● .HN.7GF' /N7G' OF'/H GNN7F'G /N7GH7/NG 
        ●                   .HN.7GF' /N7G' HH'H GNN7F'G /N7G'● .HN.7GF' /N7G' OF'/H GNN7F'G /N7G' 

47 –  6..' /NFG? /?N O.'N 'GG FG.................... '/? H' 
                            FN.H7/NGF'. /'/.g' (–  FN.7Gg' /FG–  FN.H7/NGF'. /'/.g'–  ) 0'FH7.GF' /FG      

48 –  ..................... 8'> /?'7.N ''GF' FG GNN/N7F' 6FG F?'G. /F?  
                           N.7Gg' (F – .NFF' FN.H7–  FN.H7/NGF'–  ) HN.7GF' /N7G' OF'/ 

49 –   ................. OG7N ''GH /FG FNNG.F ONFFH 6G/ F?'G. 
                            H/'?. (–  H'6..'H //7G'–  O7'7/ Hg/F'–  ) طN7. Hg/' 

50 –  .H7/NGF' H' H'FN F.'7F' 7'/FF' /N7G' OF? FN.H7/NGF' 7'7G' /F?....................... /F FN 
                                                                       H6..' (–  /G..–  /7G'.–    ) /?'7. 

51 –   7'/FF' /N7G' HNFCuO ................ NG    76.' (–  H78'–  7G/'–  ) /N7' 
52 –   FN.7. /F?7G/g' F.&6F' /N7G'  G ...................... OF' GGG.N  F 

                              FN.7G' (–  F.&8–  F.&8H FN.7G'–  ) //N/7 /.'.' /.N. g 
53 –  ................... OG7N ..'NFF' 0'&N6. NG //N/. ط.'H7 FNNG.H 0g?'G.GF' 0'&N6. NG ط.'H7F' 77G 

                             . ( 'N&'NGNG g?'G–  H/'?.F'–  ) O&'NGNGF' 7'6FF' /F7F7.G 
54 –  ..............  /6GF' 0'7.F HNF/G OF' GNN/N7F' /N7NFG HNF/G /G'6' FG ..FN OFF' 6N.g' .7'7F' 

                              /6GF' /N7NFG (–  GNN/N7F' 0'7.F–  /6GF' 0'7.F–  ) GNN/N7F' /N7NFG 
55 –  8'> ..FN GNN/N7F' 0'7.F FN.7. /F?...................                          (O2 – NO2 – NO  ) 
56 –  (   '/? 'G GG.GF' 6G/F' OG FN.H7/NGF' F/G F/. H' FGGN 77'F?F' GFGZn – Mg – Cu – Na   ) 
57 – 8'> /?'7.N 7'/FF' 0'FN.7G FN.7. /F? ...................                     (– CO2 – H2 – NO2 SO3   ) 
58 – OF' 'GFN.7. /F? 7'/FF' 0'.N7.G F/F. ...............   (CuO + H2O – CuO + CO2 – CuO + SO3  ) 
59 –  (   � 'GFN.7. /F? /N7' O '.7'7 O7?. g /NF'.F' /'NGF' O' CuCO3 / CuSO4 / Cu(OH)2 / HgO ) 

∆ 
H2  +  CuO    

 
    H2O  +  Cu  

 
 

2Cl 
–
                     Cl2  + 2e 

–
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60 – .'FF' /.F7F' //'GF'OG GNN/N7F' 0'7.F FN.7. FG /. ...................                     
                                                                             GNN/N7F' /N7G' (–  FN.7Gg'–  ) GNN/N7F' .N7.NF 

61 – F/G GNN7F>'GF' F/N ...................                                           GNN7F'GF' (–  GNN7'.N.F'–  ) /N//F' 
62 –  . GG.GF' 6G/F' FN.H7/NG F/G ................... 77F? F/N g        7'77F' (–  /6GF'–   ) /N//F' 

************************************************************************* 
 
1 –  ط.'H7FF 77G /'NGF' 0'&N6. 0'70 FN. //N/. ط.'H7 FNNG.H /F?'G.GF' /'NGF' 0'&N6. 0'70 FN. //N.NGF' 

                                                                           . F?'G.F' FG /..'FF' 
2–  N&'NGNG /NFG? 77F? F/G 77F? Hg/' 'GNG G.N /&       .7. 
3–  GNG /NFG?   . FN.H7/NGF' /.7F 7FF H' //'GF' OG FN.7Gg' /.7F //'N8 'GF? ..7.N /N&'N 
4 –                                            . 7/G' H' O 'FH7.GF' 77F?F' /70 'GNG .7.G. /N&'NGNG /NFG? 
5 –     . O&'NGNGF' F?'G.F' ''F/' 7/G' H' O 'FH7.GF' /FG. O.F' //'GF' 
6 –   . ''GH /FG FNNG.F ONFFF' FG 6G/F' F?'G. 
7 –   .  /gG' FNF'/G //' NG 7.& 6FG F/G 6FG Hg/'  NG ///N F?'G. 
8 –   . FN.H7/NGF' ?6.F. H' FN.7Gg' O7?. O.F' //'GF' 
9 –  0g?'G. GGG. 'GNG G.N /N&'NGNG  6?. 0'&N6. OF' /7'7/F'. /N&'NGNGF' 0'.G7GF'G77'F?' Hg'/NF  H'OF' 

       FG 0 '.7ط'.G7G . 
10 –                                  . O&'NGNGF' 'G7'6F /.7/ .7/ O 'NF8'F. O '.N.7. /N6FGF' 77'F?F' .N.7. 
11 –  0g?'G. /N&'NGNG  77F? Hg/' 'GNG G.N 6طF 77F? F/G& 7.  FG FF' O '7'6F  NG //' HNF/G /gG' . 
12 –  NGNG /NFG?   . FN.7Gg' /.7F 7FF H' //'GF' OG FN.H7/NGF' /.7F //'N8 'GF? ..7.N /N&' 
13 –                                                     . FN.H7/NGF' O7?. H' FN.7Gg' ?6.F. O.F' //'GF' 
14 –                . 7/G' H' O 'FH7.GF' 77F?F' /70 'GNG /FG. /N&'NGNG /NFG?                                 
15 –                                     . O&'NGNGF' F?'G.F' ''F/' 7/G' H' O 'FH7.GF' .7.G. O.F' //'GF' 
16 –  .FN/N/. FN.G7G FNNG.F FNGF..G FN.G7G )OFNN'( OF6 FN. 0H/6G H/'.. /NFG? 'GNG G.N /N&'NGNG 0g?'G.  

                                     

17 –   HN/. /NFG?Fe
+2 OF'  Fe

+3  : /F/'?GFF O '?.. 
  

18 –          . FN.7.F'. 'GFG 0 '.7ط'.G7G OF' H' 77'F? OF' 0'.G7GF' 6?. GGG. FG6.. /NFG? 
19–  HH/ FN/N/. FN.G7G ..FNF FN.G7G 'FNN' OF6 H/'.. /NFG?H'F.F'                . 0'FH7.GF'       
20 –  0g?'G.F' O.F' F/F. 'GNG. /FN?G /7'7/ /.7/ OF' 'GFN.7. /F? 'GFG 0 '.7ط'&N6. OF' /'NGF' 6?. 0'&N6. 
21 – . .77.N 7.f'H ''GF' NG (HFN 'GG//' FN/N/. FN/FG FNNG.F 'GG6?. FG FNN/FG FNFNF/G F?'G.  

************************************************************************** 
 
 

1 –  . GG.GF' GN7NFGH7/NGF' 6G/ NG GNNFGNF' /?7F F6H /F? H'7NG /H//   
2 –  NF .7'7 HNG.NF.7'/FF' 0'.N7.G HNF/G OF' GNN7F>'GF' /G'6' /F? 7G/'     
3 –  . 8'G/g' FG .GFF' F?'G.N g   
4 –  . 8'G/g' FN.H7/NG F/G GNN/N7F' F/N   
5 –  . GG.GF' GN7NFGH7/NGF' 6G/ FG 7'/FF' F?'G.N g   
6 –  . 7G?F' ///N g 'GFN.  /gG' FNF'/G NG 7'/FF' F/G F/N H' GNN7F>'GFF FGGN   
7 –  . //6. ''76.F' 7'/FF' 0'FN.7G FN.7. /F? ''/N7 //'G HNG..   
8 –  . ''F76F' 7'/FF' 0'.N7.G FN.7. /F? /N7' HNF 7NG8    
9 –  . O&'NGNGF' 7'6FF' /F7F7.G NG /N6FGF' 77'F?F' .N.7.    

10 –   F?'G.NFN77'.F'  6G/ FG GN7NFGH7/NGF'. 6G/F' 7GF FG 7'/FF' F?'G.N g 'GFN. GG.GF' 
11 –     . GG.GF' GN7NFGH7/NGF' 6G/ OG GNNFGNF' طN76 F6H /F? /N8'> 0'?'FG /?'7.   
12 –  NF/G HNF ''G..'.  NF' GNN7F>'GF' FG طN76 /G'6' /F? H78g' 7'/FF' 0'.N7.G H  

 'F' OF? F'/F' OGF?F?.'7'ت '7G' ..G' : /NF'.FطFح:  76 

 77  : O.'N 'G FF?:  

 

Fe
+2

                     Fe
+3

 + e 
–
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13 –  . GNNFGNFg' FG OF'H' NG /6GF' 0'7.F HNF/G ظG/ G/?    
14 –   . GG.GF' GN7NFGH7/NGF' 6G/ OF' GNN/N7F' 0'FN.7G /G'6' /F? H'7NG /H// 
15 –   0'7.F HNF/G /G'6' /F? 6N.' .7'7 HNG./6GF' F/G OF'.GNN/N7F' /N7NFG HN 
16 –  . .FNF' 7GF NG H'///. H'.G8g.G H'.NFG? H'6..g'H //7Gg' '.NFG?    
17 –  F?'G.F' NG 'NFG?  F? 7.'.N  F' g' O&'NGNGF' 7'6FF' /F7F7.G NG FN77'.F' F.7N GNNFGNFg' H' G>7 FG 
               . GG.GF' GN7NFGH7/NGF' 6G/ 

18 –  'G. /F?('N> FG G>7F'. H'6..'H //7G' O.NFG? ///. GNN/N7F' /N7NFG FNNG.F 7NFGF' FG GNN/N7F' F? 
         . FN.7Gg' 

19 –  .  NF' FN77'.F' /G'6' /F? 'N.N7/. 7'/FF' 0'.N7.G HNF/GF H78g' HNFF' HH6N 
20 – . GG.GF' GN.N7.GF' 6G/ FG /6GF' F?'G. G/? 
21 – GNN7F>'GF' F?'G.N . 6G/F' 7GF FG 7'/FF' F?'G.N g 'GFN. GG.GF' GN.N7.GF' 6G/ FG 
22 – . GNN/N7F' 0'7.F HNF/G FN.7. /F? 7G7G 6N.' 'GFNF //'G HNG.N 
23 – .  FNF 7N>.NH  F8H FFN 7G/g' F.&6F' /N7G' FN.7.. 
24– . O6G 'GFNF //'G OF... 7G/g' F.&6F' /N7G' FN.7. /F? 
25– NG HNF HN/.N. FN.7.F' /F? /N7' OF' H78g' 7'/FF' /N7GH7/ 
26– . /N//F' FG OF'H' OG 7'/FF' 0'.N7.G HNF/G  ظG/N g 
27 – . 6G/F' FN.H7/NG F/G 7'77F' Hg/' FG ?77' 6G/F' FN.H7/NG F/G GNN7F>'GF' Hg/' 
28 – . FN.7.F' /F? GNN/N7F' 0'7.F H8H FFN 
29 – G.. /NFNN' /7.'7 FNNG. /F? . H'6..'H //7G' O.NFG? 
30 – NNFGNFg' F?'G.G GN7NFGH7/NGF' 6G/ FG FN77'.F' F?'G. FG GF?' GN7NFGH7/NGF' 6G/ FG . 
31 –  7NFH'6..g'H //7Gg' HNG. H' /7H76F'.  /7..7GFN.H7/NGF' H' FN.7Gg' ('7.G' H' /FG. .                  
32 – /F6..G FG'N? 0'6FGF' 7..?. .   
33 –  //7G&G FG'N? 0'6FGgF' 7..?..  

*************************************************************************** 

 
1 –  . 7G/g' F.&6F' /N7G' FG /NGG FN.7. 
2 –  . 7'/FF' 0'.N7.G FG /NGG FN.7. 
3 –  . GNN/N7F' 0'7.F FN.7. 
4 –  N7F' FG '/. /7N>7 /?7F F6H . ''GF' OG GNN/ 
5 –  . H78g' 7'/FF' /N7GH7/NG FN.7. 
6 –  . 7'/FF' 0'.N7.G HNF/G OG GNN7F>'GF' FG /?7F F6H 
7 –   /G'6' /FG 0'FN.7GF' GNN/N7 OF'.GG.GF' GN7NFGH7/NGF' 6G/ 
8 –   OF' GG.GF' GN7NFGH7/NGF' 6G/ /G'6'7'/FF' FG /?7F . 
9 –  N.H7/NGF' 8'> 7'7G'. F.'7F' /N7g' 7'/FF' /N7G' OF? F 

10 –  . GNN/N7  /N7NFG HNF/G OF' /6GF' 0'7.F HNF/G /G'6' 
11 –  NG HN.7GF' /N7G' OF'/ 8'> 7'7G' 
12 – . 7'/F 0'.N7.G HNF/G  . 7'G OG FN77'.F' FG /NF F6H 
13 –  . ''76.F' 7'/FF' 0'FN.7G FN.7. 
14 –  . ONFF OF' 6G/ /G'6' 
15 –  . GNN/N7F' /N7NFG FNNG.F 7NFGF' FG GNN/N7F' F?'G. 

*************************************************************************** 
 
 

1 –  . Hg/g' 0g?'G.                  2 –                      . H'6..g'3 –    . H6..GF' FG'?F' 
4 –   O&'NGNGF' F?'G.F'                .5 –                        . H/'?.F'6 –    . O&'NGNGF' 7'6FF' /F7F7.G 

 78  :/F? //䨭0' ي'G :  

 79  : FG FG. /N7FG' 'G:  
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7 –               . طN7.F' Hg/g' 0g?'G.8 –                    . 0H/6GF' Hg/g' 0g?'G.9 –     .//7Gg' 
10 –                      . /7G&GF' FG'?F'11 – ' 0g?'G.                    . O7'7/F' Hg/Fg12 –    ..N77.F' 

*************************************************************************** 
 
 

 

)'( 
//'o' '?'G.F' 

).( 
..'FF' 8'غF' 

 )0ل(
'?'G.F' ?NH 

● GN7NFGH7/NGF' 6G/ FG GNN/N7F' 0'FN.7G 
● N7NFGH7/NGF' 6G/ FG FN77'.GG.GF' G 
● 7'/FF' 0'.N7.G FN.7. 

● H2 
● O2 
● CO2 
● SO3 

● .O7'7/ Hg/F' 
● ..N77. F?'G. 
 '/N7. Hgط. ●
● .0H/6G Hg/' 

*************************************************************************** 
 
 
1 –     . GNN/N7F' /N7GH7/NG FG GN7NFGH7/NGF' 6G/ F?'G. 
2 –  HNF/G OF' /6GF' 0'7.F HNF/G /G'6'   .GNN/N7F' /N7NFG 
3 –  . GG.GF' GN7NFGH7/NGF' 6G/ FG FN77'.F' F?'G.  
4 –  . GNN/N7F' FG ''GF' F?'G. 
5 –                           . GNN/N7F' 0'7.F OF? /7'7/F' 7/' 
6 –         . 7G/g' F.&6F' /N7G' OF? /7'7/F' 7/'  
7 –           .7'/FF' 0'.N7.G HNF/G NG GNN7F>'GF' /?7F F6H  
8 –   7/'  . GNN/N7F' /N7GH7/NG OF? /7'7/F' 
9 –  . GN7NFGH7/NG 6G/ OF? GNN7F'G /N7GH7/NG HNF/G /G'6' 

10 –  . GG.G GN7NFGH7/NG 6G/ NG GNNFGNF' /7'7. F6H 
11 –  ' 7'7G . F.'7F' 7'/FF' /N7G' H'6..'.  NF? FN.H7/NGF      
12 –  . 6G/F' FN.H7/NG F/G 6FG Hg/' 
13 –         .  /gG' FNF'/G //' NG 7.& F/G 6FG Hg/' 
14 –    . 0H/6GF' H/'..F' F?'G. 
15 –         . H/'?.F' F?'G. 
16 –       . 7'/FF' 0'FN.7G OF? /7'7/F' 7/' 
17 –  F' 0'.N7.G OF? /7'7/F' 7/'      . 7'/F  
18 –  F?'G. . 7.& /FG HNF/G FG /FG HNF/G   
19 –       . GNN/N7F' 0'FN.7G OF? GN7NFGH7/NGF' 6G/ 7/' 
20 –           . 7'/FF' /N7GH7/NG OF? /7'7/F' 7/' 
21 – . H'6..'H //7G' F?'G.     

*************************************************************************** 
 
 

 

1 – . GNN/N7 0'FN.7G FG GN7NFGH7/NGF' 6G/ F?'G.            
2 – . GNN/N7F' 0'7.F FN.7. 
3 – . FN77'.F' FG GG.GF' GN.N7.GF' 6G/ F?'G.       
4 – . 7'/FF' 0'FN.7G FN.7. 
5 – . 7'/FF' 0'.N7.G FN.7.         
6 – . F.&6F' /N7G' FN.7. 
7 –  FN.7./NG7'/FF' /N7GH7 . 

 710 :   )'( /NG?F' .7'FN 'G )0ـ( ، ).( FN/NG?F' FG ?.':  

 711  :?G'. ضحN /HN8NG' /N6G7F' تg/':  

 712 :  /N.䐢ت 'لg?'G.F' FG FG OG /?'7.G' 8'غF' G7' 'G:  
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8 – . ''GF' FG GNN/N7F' F?'G. 
9 –  FG FN77'.F' F?'G.GN7NFGH7/NGF' 6G/ . 

10 –  FG GNNFGNFg' F?'G.GN7NFGH7/NGF' 6G/ . 
*************************************************************************** 

 
 
1 –  0g?'G.H طN7.F' Hg/g' 0g?'G. g/g'                                   . 0H/6GF' H 
2 –   /N7G' 6FGF'  . ) FN.7.F' /N/ FG ( 6FGF' /N7GH7/NGH 
3 –  . H'6..g'H //7Gg' 
4 –  . H6..GF' FG'?F'H /7G&GF' FG'?F'    

*************************************************************************** 
 
 
 

1 – . ) /N// //'7. G'/..7'. ( FN77'.F' 0'.N7.G HNF/GH 7'/FF' 0'.N7.G HNF/G 
2 – 7'/FF'H GNN7F>'GF' . ) GG.G 6G/ G'/..7'. ( 
3 –  7'/F 0'FN.7G ( /gG'–  7'/F 0'.N7.G– . HNFF' /N/ FG ) 7'/F /N7G' 

    *************************************************************************** 
 
 

1 –   F?'G. NG H6..GF' FG'?F'H /7G&GF' FG'?F'H H'6..g'H //7Gg' /NFG? ///GNN/N7F' 7NFGF' FG FNNG.F 
       /N7NFGGNN/N7F' NaCl .     

     ON.7GF'       
 77F?F' 

K L M 

Na 2 8 1 

Cl 2 8 7 
 

2 –    'N'NGF' G'طFF' /F7F7.o FG '6n 7طq GG'G' :  
      'G7حح G/ حN7ح �@ /NF'.F' .'7'.?F' FG O' )'( : 
      ●  77F?F'A  77F?F' FG 6طF'B . 
      ●  77F?F'A  77F?F' F/G F/NC  .  /gG' FNF'/G OG 
      ●  77F?F'C   77F?F' F/G F/NB        .  /gG' FNF'/G OG 
      ● ?F' FG 6طF' FN.H7/NGF' 77FB . 
      ●  77F?F'B . /GG.GF' 8'G/g' FN.H7/NG /77N 
      (. )FG 'G  F? /7'7o' 7/' 'G : 
      ● //'GF' /N7G' D . 
      ● //'GF' /N7GH7/NG C  . 
3 –  8'@ /?'7.G O7'..F' N77'p' FG /?طH O' GG.G' GN7NFGN7/N䑇ض 'لⵅح FG 'NFH GN8' '.'FG' 'GطF'  G  : 
      ●  � /?'7.GF' 8'>F' G7' 'G F? G6G. GNGH � 

      ●  ..G' /F/'?GF' F?'G.. F?'G.F' ?NF 7G0 FG ، 
      ●  OG ///N '0'G/?7F .F/..7' '0'  FN77'.F' /7'7.. � 7'/F  � '0'GFH   

4 –    'N'NGF' 'Gط'طH /07/ .7/ 'NF8'F. /NF'.F' 77'F?F' ..7 : 
      ● (Fe / Ca / Na / Pb / Sn / Al ) 
      ● ( Ca / Na / Pb / Ag / Al ) 

5 –   ،  /gG' //' F/G NG 7.& 6FG F/G 6FG Hg/'  . /6N. '7'6F /76' 
       . /FH8NGF' /N6G7F' /F/'?GF' /.'.G FG 

 
A 

B 
 
H 
C 
D 

 713  : FG FG 䩆ي. F7'F:  

 714  : 䩆6 .يNo GNG:  

/?NF.G /F&7' 

 N77'.
O7'. 

 HCl حⵅض
GGq 
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6 –  '.'FG' 'GطF' FG : 
      1 –  � //'/F' F?'G.F' ?NF 'G 

      2 – F'G O.F' //'GF' G7' 'G � FN.7.F' F.F 7'...g' /.N.F' OG . 
      3 – . F?'G.F' F? /7.?GF' /N&'NGNGF' /F/'?GF' ..G' 
      4 – FGGN GNGG  � /?'7.GF' 8'>F' F? G6GF' 

7 –  ، ''G  . 8N/ NG GNN/N7 /?7F ''FF' OF? /..7.GF' .&'.FF' 'G 
      '7.' /F? 'G.'?'7G ..'NF' H'Gg' 0'7'N./' 7G0 FG . F?'G.F' 'FG ' 

8 –  /77/G' ''?G O /N.䐢ل' /'NG' GG'G' : 
       (  GN7NFGH7/NGF' 6G/–  /6GF' 0'7.F–  7'/FF' 0'.N7.G–  GNN/N7F' 0'FN.7G–  GNN/N7F' /N7NFG–  

          GNN/N7F' 0'7.F– ) FN77'. 
       F? 'GFG '7/ GNG 7FG /HN8NG' /N6G7F' .g/'?G'. 8حN : 
      ● 6N.' .7'7 .                                ● ''/N7 //'G . 
      ●                         . 7N.F' ''G 7G?N 8'>● /?F7G. F?.6N 8'> . 
      ● .H'?.6g' OF? /?'7N 8'> 
9 –  '.'FG' 'GطF' FG : 

       /F? //䨭0' ي'G /N6G7F' .g/'?G'. 8حN )'( : 
       ● ( /.N.Fg' OF' /6GF' 0'7.F HNF/G /G'6'1 � ) 
       ● ( /.N.Fg' NG GNN7F>'G طN76 F6H2 � ) 
      � FN..N.Fg' FG FG NG HNG.GF' .7'7F' HNF 'G )(( 
10 –   FNFp FG /N'G ?8N. .gطF' //' G'HGNN/N7F' /N7GN7/NG  Oضⵅح FG /N'G 'GNF' G'8'N 7'...' /.N.H' 

        䑇ل'GN7NFGN7/N : 
       ●  . F?'G.F' ?NF 7G0' G/ ، F?'G.F' /F/'?G ..G' 
       ●   . F?'G.F' /F/'?G /.'.G FG � ..'FF' HNF/GF' OF' /6GF' 0'7.F HNF/G FG /NGG /G'6' /F? ///N '0'G 
11 –  /N.䐢ل' /F/'?G' 'N8  G   :              

       ●  H'6..g'H //7Gg' FG FG G7?. 

       ●   . ..7F' 7G0 FG H6..GF' FG'?F'H /7G&GF' FG'?F' /// 
           7NFGF'H GNN7F>'GFF O7FF' //?F' H'. 'GF? (12  ،17 ) .N.7.F' OF? 

12 –  '?'G.F' 77/'  /Gg? ?8 G/  .䐢ل'()  /Gg? N' ( )  : 
       ●                            . /7G&G FG'? GNN/N7F'                      
       ●                       . H6..G FG'? 7NFGF'                              
       ●  . //7G' /NFG? F/GN GNN/N7 HNN' OF' GNN/N7F' /70 HN/.   
       ●  . H'6..' /NFG? F/GN 7NFG HNN' OF' 7NFGF' /70 HN/.   
13 –  G .gط FG /?N'o .G'H 77/G' ''?G' O /NF'.F' .7'..F' ''?. GF7 : 

       ● /G'6' 7( /FGF' OF' GN7NFGH7/NGF' 6G/. F&'7F' 7N.F' ''G 7G? 8'> /?'7.G )                                                 
       ● G ('F/ /N? .GN. FG /N6N 8'> /?'7.H HNFF' /N6G //'G .FNG.G )7(//'GF' FN.7.. F?.6 

           . )7( //'GF'H )7( /FGF' FG FGF /N&'NGNGF' />N7F' ..G' 
14 –  GN7NFGH7/NGF' 6G/ FG GNN/N7F' /N7GH7/NG F?'G. F? /7.?GF' /FH8NGF' /N6G7F' /F/'?GF' ..G' ،  

         . /6GF' /N7NFG FG 6N.' .7'7 OF? HN7/F' GFGGN GNG F.'7F' F?'G.F' ..'NF //' FGH  
15 –  '.'FG' 'GطF' FG : 

       ● � F?'G.F' FG /?'7.GF' 8'>F' G7' 'G                                                 
       ● . F?'G.F' ?NF 7G0 FG ، /.N.Fg' NG //'/F' F?'G.F' /F/'?G ..G'                                                    
       ● 7G0' . /?'7.GF' 8'>F' F? G6GF' FGGN GNG    
16 –  O'.F' '?'G.F' O F'6..g'N //7Gg'  .NF'? 8حN   :              

 

CO2 
 

(1 )                             (2) 

 FNFp
 /N7NFG
GNN/N7F' 

 FNFp
 .'.N?G
 'FFح'7

Mg + Cl2                           MgCl2 

– 2Na + Cl2                   2Na
+
  + 2Cl 

HCl 
 

Na2CO3 
 

∆ 
H2  + CuO      

 
  H2O  +  Cu 
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17 –  .0' G/ GG'G' O6F' 7ط.G' 77/'  : 
 
 
 
 
 
 
 

 

       ● � ''GF'H GNN/N7F' FN. F?'G.F' ?NF 'G 
       ●  F?'G.F /F6.GF' /N&'NGNGF' /F/'?GF' ..G'( //'GF'B . GG.GF' GN7NFGH7/NGF' 6G/ FG ) 
       ● � /?'7.GF' 8'>F' G7' 'G 
18 –   FN 'G 8حN /N.䐢ل' .g?'G.F' FG :  

       ●  FG FGF O&'NGNGF' 6G7F' ..G'D , B , A  . 
       ●  � ..'FF' /FGF'H .7'7F' G7' 'G 
       ●  'G..'FF' /FGF' HNF � 
       ●  G7g' 'G( F?'G.F' OF? FF7N OFF'1� ) 
       ● ( FNF?'G.F' FG FG ?NF 'G2( ، )3� ) 
19 –  77/'  .g?'G.F'.0' G/ O'.F' 7ط.G' O :  
 
 
 
 
 
 
 
 

       ● FG FGF O&'NGNGF' 6G7F' ..G' ( FG G'F7g'. 'GNF' 7'6GF' /'NGF'1( : )4     . )   
       ● ' 7'6GF' 0g?'G.F' ?'NF' 7G0'( FG G'F7g'. 'GNF1( : )3 . ) 
20 –   GNNFGNFg' /N7NFG FNNG.F 7NFGF' FG GNNFGNFg' F?'G. NG H6..GF' FG'?F'H /7G&GF' FG'?F' ///AlCl3 

         (17Cl  ،13Al. 0g/'?GF'. G..'.' /6H ) 
21 –  FGطF' FGN F.'FG'N : 

       ● '0'G /FH8NGF' /N6G7F' 0g/'?GF'. /6H GN7NFGH7/NGF' 6G/ /G'6' /F? ///N 
             . FN..N.Fg' FG FG OF' GG.GF'                                                 

       ●       � FN..N.Fg' FG FG NG //'/F' F?'G.F' ?NF 'G                                                    
       ● ' .&'.FF' 'G( /.N.Fg' FG ..'FF' HNF/GF' FN.7. OF? /..7.GF2� )    
22 – FG 'G /N// GN78 'G : 

       ● .  /FG HNF/G OG 7.' F/G 6FG Hg/' F?'G.     
       ● . /gGg' FNF'/G FN. 0H/6GF' Hg/g' 0g?'G.             
23 – /?N'o 'G FG /حN7ح /H6.G /N6G7 /F/'?G FNG : 

       ● Mg – MgSO4 – Zn – ZnSO4 
       ● Na2CO3 – CO2 – NaCl – HCl – H2O 
24 –  F? FN7o' /N 'N'NGF' .g?'G.F' G'/..7'. GFG䩅ي GNG: 

       ● .GNN/N7F' /N7NFG /FG                ● ( FN.7Gg' 8'> .77NFFN. GF..GFN. . )                             
       ● .H7/NGF' 8'>FN .                      ● . ) /GF..G H77 F.7'. ( 7'/FF' /N7G' 
25 –  FN.GF..G FN.FN77. 7'/FF' 0'.N7.G HNF/G FG 7'/FF' OF? F7/. GNG /6H، F?'G.F' 0g/'?G /.'.G FG 

 GNN/N7 /N7NFG 
 GN7NFGH7/NG 6G/ 

 

        GG.G 
   

   + 
  ''G 

 GNN/N7 

B + 8'FF> 

 

(1) HCl + NaOH                       H2O +      
 

 +               .7'7(2)          + AgNO3                   
 

+                                     /FG(3)                             

         
 

A 

A 

B 

B D 

CuSO4 
∆ (1) + (2) 

(1) 

+ ∆ 
(4) + H2O 

 (3) 
 .7'7
7ⵅ2 + (3) 'حNaOH 

(2) 2H2O 

 

+ 2Na 

 

Na2CO3 
 

NaOH 
 (1  )   (2) 
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26 –  /F/'?G' ''G'/F.'FG'  .'N ''? .0' G/ : 
       ● � F?'G.F' 'FG ?NF 'G                                    
       ● � ..'FF' 8'>F' OF? G7?.. GNG   
27 –  GFNG8 G'HGF .䐢ل' '?'G.F' ''70'.   : 
              ●  F?'G.F' OG .7'7F'.... NG.................  FNFH ........ .... 
              ● .... O&'NGNGF' F?'G.F' 'FG OG7N.................... 
28 –  G O'.F' '?'G.F'  : 

 

       ●  � 7'/FF' /N7Gg /// '0'G 
       ●  � FN.H7/NGF' 8'>F /// '0'G 
       ● . F.'7F' F?'G.F' F? 7.?. O.F' /N6G7F' /N&'NGNGF' /F/'?GF' ..G' 
       ● � H6..G FG'? FN.H7/NGF' 8'>H /7G&G FG'? 7'/FF' H' H'FN '0'GF 
29 – N.f' /7'.?F' 77G/  ( ://'H .FH OG H'///. H'.G8g.G H'.NFG? H'6..g'H //7Gg' O.NFG?  )6FG F?'G. O'F..G 

        . GF0 F? 7N.?.FF H'/GG 7NFGF' 8'> FG GNN/N7F' 
30 –   'N'NGF' G'طFF' /F7F7.o 'ًFN?.7G ..7F' 7G0 ?G FGG �@ ''GN'N FGG /N.䐢ل' .g?'G.F' O' 8حN : 
 
 
 

31 – G /6H FN.GF..G FN.FN77. 7'/FF' 0'.N7.G HNF/G FG 7'/FF' OF? F7/. GN، . F?'G.F' 0g/'?G /.'.G FG 
32 –  .'N ''? .0' '?'G.F' 'N8  G : 

       ● ( 77F?F' G7' 'GX� ) 
       ● .................... FG'? FN.H7/NGF' 
       ● . /NFH7.GFg' /N7>FF' 'N6 OG /7G&GF' FG'?F' G7? 
33 –  FN77F? H' .GF? '0'X , Y    ( /N7FF' 'GG/'/?'17  ،20 : /6H .N.7.F' OF? ) 

       ●  � 'GGFG .G7G FNNG. /F? H6..G FG'? 'GGN'H /7G&G FG'? 'GGN' 
       ● . 7N7G.F' FG � //7G' /NFG?  F ///N 'GGN' 
34 – NFGN7/N䑇ض 'لⵅح G. 7'G O /N/o' FG 7''7G ?8N.  H'G G'HFN/ /N8'@ .'?'FG /?'7. >/gG GG.G' GN7G : 

       ●  � //'/F' F?'G.F' ?NF 'GH � /?'7.GF' 8'>F' G7' 'G  
       ● � /N8'>F' 0'?'FGF' /?'7. 77G. G. 
35 – F'6..'N //7G' '?'G. '/o /NF'.F' /F/'?G' : 

       ● ( /NFG?F'A.................. F?'G. F/G. )  
       ● ( /NFG?F'B.................. F?'G. F/G. ) 
       ● . F.'7F' F?'G.F' NG H6..GF' FG'?F'H /7G&GF' FG'?F' /// 
36 – '?'G.F' FG : 
 
 

       ● . F?'G.F' ?NF 7G0 FG ، //'/F' F?'G.F' F? /7.?GF' /N6G7F' /F/'?GF' ..G'  
       ● Gg' 0g?'G. FG F?'G.F' 'FG 7..?N '0'GF� H'6..g'H //7 
       ● . ..7F' 7G0 FG ، F?'G.F' 'FG NG H6..GF' FG'?F'H /7G&GF' FG'?F' 7G0' 
37 – '.'FG' 'GطF' FG : 

       ●  NG /N6G7F' /F/'?GF' ..G' 
            . //g/F' 0g?'G.F' 

       ●  . /F'/ FG NG F?'G.F' ?NF 7G0' 
       ●  /?'7.GF' 8'>F' G7' 'G( FNF?'G.F' NG1( ، )2، ) 

            � 'GGFG FG F? G6GF' GFGGN GNG 
 

∆ 
2NaNO3                     2NaNO2 + ………….    

 ZnSO4  + FN77'.                   .7'7 +CuSO4  

    FN.H7/NG + 7'/F /N7G'                    ''G + 7'/F 
 

∆ 

Fe + H2SO4                    FeSO4 + H2 

Cu + ZnSO4                   CuSO4 + Zn 

∆ 
H2 + CuO                     X + H2O 

2H2S + SO2                     3S + 2H2O 
(A) 

(B) 

GNN7F>'G  +7'/FF' 0'.N7.G                    GNN7F>'G 0'.N7.G +  7'/F 
 

(2) HCl Al + + NaOH  (1) 

 + 

Na2CO3 

(3) 
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 : 'NGNGF' F?'G.F'&ى
● /N&'NGNG //'G 'GNG HN/.. /NFG? NG )0g?'G.GF'( O7.' //'G OF' )..'NFF'( . 
● /N//F' '/7 ( /F/G' – G'?7F' FG?. – 7.gGF' GN>F. – . ) G'?7F' OG7 
● ' 0g?'G.F' GF...: G'FGG 'G/H// /?77 OG /N&'NGNGF 

0gــــــ?'G.F' 'ــــGFG8 /ــــــــــF/G' 
 .'/.g?'G./?N77 'ً/0 'ً/0 �7H .HN  G G..  /N7'FF' ('?Fg'– ('6.g' H'7ت 
 H �7H .HN  G G.. /NH'GF' '/N7F' FG 0NN6F' F?'G. . HN.'7F' FNNG.Fس.Nً' .طg?'G./&Nت 

'ً/0 /&Nت .طg?'G. 7NG8 //?F .'./ /N//F' '/7. 
  'ً/0 'ً/0 /&Nت .طg?'G. NF7F' NNgG .'./ طGFF' FNNG.F 87g' F7'. OG ///. O.F' 0g?'G.F' . 

● /F?'G.G' /'NG'  : O&'NGNG 7N>. 'GF ///N H' FGGN O.F' /'NGF' OG.  
● /.'FF' /'NG'  :G.F' /H// /.N.F /FNG.GF' //N/.F' /'NGF' OG. O&'NGNGF' F?' 

*************************************************************************** 
 
 

● O'.F'   'N'NGF' '?'G.F' 77/H   'N'NGF' '?'G.F' /?77  F?G  F? G7?.FF  : 
 
 
 
 
● N0N?NFF' /N7G' 7G'. 8'@ GGG.N (5O2N )O' : 
   (1) ( FN.H7.NFF' /N7G' OF'/ 8'>NO2 . ) 
   (2( FN.7Gg' 8'> )O2 )، . /?'7.. 0'&N6. /FNGG FN.7Gg' 0'70 FG...H 
● FG 'G .'6NG?F  H'N.F' 'N/'.F' FG䩅ي : 
   (1)    . ) 0g?'G.GF' ( FN.H7.NFF' /N7G' 7G'. 
   (2)  . ) ..'NFF' //' ( FN.H7.NFF' /N7G' OF'/ 
   (3F?'G.F' FG 7.f' ..'FF' ( FN.7Gg' )  . ) 

 

 
G6F'للللF 

g?'G.G' 6NG7. . 
(  ?F / FNG) 

N2O5 

 6NG7...'NFF' 
(  ?F / FNG) 

NO2   O2 
F?'G.F' /N'/. 0.16 7G7 7G7 

FN.FNF/ /?. 0.08 0.18 0.03 
 /?.4 F&'F/ 0.04 0.25 0.06 
 /?.8 F&'F/ 0.01 0.3 0.08 

F?'G.F' /N'GF 7G7 0.32 0.08 
● G  '?'G.F' /N'/. : 
   (1 ) FN.H7.NFF' /N7G' 7G'. 8'> 6NG7.0.16  : /.7F. O' ( 7.F / HNG100n . )  
   (2 ) 7G7  ( 7.F / HNG 7G7 FN.7Gg'H FN.H7.NFF' /N7G' OF'/ O8'> 6NG7.n   . ) 
● FG6F' 7N7o : 
   (1 ). 8'G.Fg' OG FN.H7.NFF' /N7G' 7G'. 8'> 6NG7. '/.N 
   (2 )/ O8'> 6NG7. /'/6N. FN.7Gg'H FN.H7.NFF' /N7G' OF' 

2 

 NGNGF' F?'G.F' /?77'&ى
 

 

                 2N2O5                        4NO2              +      O2   

           N0N?NFF' /N7G' 7G'.       N0N?NFF' /N7G'  H'/             N.7G' 
 

FG6F' 
) /FNH/ ( 

    6NG?F' 
) ?F / FNG ( 

0.32  
 

0.24 
 

0.16 
 

0.08 

10      8       6      4       2     7G7 
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●   G/N'GH '?'G.F' : 
   (1 ) 7G7 ( 7.F / HNG 7G7 FN.H7.NFF' /N7G' 7G'. 8'> 6NG7.n   . ) 
   (2 ) ( FN.7Gg'H FN.H7.NFF' /N7G' OF'/ O8'> 6NG7.100n .  ) 

/7gp' : 
(1 )F?'G.F' /N'/. O  0g?'G.GF' 6NG7. ( :100n   – 'NFF' 6NG7. .. 7G7n    . ) 
(2 )FG6F' 7N7o  0g?'G.GF' 6NG7. FFN ( :– . ) ..'NFF' 6NG7. /'/6N    
(3 )F?'G.F' /N'GH O  0g?'G.GF' 6NG7. ( : 7G7n   –  ..'NFF' 6NG7.100n    . ) 
(4. FG6F' 7H7G. ..'NFF'H 0g?'G.GF' 6NG7. 0N./ FG F?'G.F' ''G.F' FG8 OF? H/.7N ) 

*************************************************************************** 
 
 
 

 
 

 

●  'ًNF'?   'N'NGF' '?'G.F' /?77 7'F.F/?o : 
   (1)    . /F?'G.GF' /'NGF' O//' ''G..'         (            H'2. /..'FF' /'NGF' O//' 7NG8 ) 
● F'/G  : GNN/N7F' /N7GH7/NG HNF/G F?'G. H/?G: 7'/FF' 0'.N7.G HNF/G FG 
 
 
 
 
 

   . F?'G.F' 'FG /?77 7'F.HH/?G  : 
   (1HNF ''G..' ) 7'/FF' 0'.N7.G H78g' .           H'            (2 ) 7NG8.7'7 H78g' 7'/FF' /N7GH7/NG . 

*************************************************************************** 
 

 
 

N..'GFG 'G'N? //?  F?   'N'NGF' '?'G.F' /?77 GH  : 
(1                . 0g?'G.GF' /?N.7 )     (2 . 0g?'G.GF' 6NG7. ) 
(3(                 . F?'G.F' /7'7/ /.7/ )4/8'G/F' FG'N?F' ) 0'GN6Fg'H  . 

*************************************************************************** 
      

   

'? 'G. /7FN''G FgG                 : 
 )'( . /F?'G.GF' /'NGF' OG 7'.ط.F' ?NF 

 )((//'7G /77 . F?'G.FF /67?GF' //'GF' 
 )'(/F?'G.G' /'NG' ىG 7.'⨱تF' ?NF : 

GF' F?'G.F' /?77 OF? /F?'G.GF' /'NGF' 0'&N6. NG )OGG'7. H' OFNN'( 7'.ط.F' ?NF 7/&N. O&'NGN            

/NFNN䐣0 'ل'.G7G'  0'.G7G' /NGG'7.F' 
'G.g?'G. NG /?N77. 'G.g?'G. NG /&N7.. 

'NFNN' GGG...  g'NFNN' GGG... 
'G6?.H 0'FNNg' FN. 0g?'G.F' HNG.. 0'&N6.F' FN. 0g?'G.F' HNG.. 

/F/G' : 
(1. /6GF' 0'7.F FG GNN/N7F' /N7NFG F?'G. ) 
(2.H0 ). ''GF' OG  G'?7F' /FG H' 

/F/G' : 
(1. /NN6?F' 0'.G7GF' FN. F?'G.F' ) 
(2. ''GF' OG 7G7F' H'.H0 ) 

    
 
 

 7'NFى&'NGNGF' F?'G.F' /?77 
 

  'N'NGF' '?'G.F' /?77 
 /'NننGF' 6ننNG7. OننG 7ننN>.F' OننG
 OG /..'FF' /'NGF'H /F?'G.GF'

. FG6F' ///H 
  

 

 

    2NaOH         +       CuSO4                  Na2 SO4          +        Cu(OH)2 
GNN/N7 /N7GN7/NG          7'䘭ن .'.N?G               GNN/N7 .'.N?G                     7'䘭ن /N7GN7/NG 

    )FNFF' GN/?(                     )F78' FNFp(             )FNFF' GN/? FNFp(                             )F78' .7'7( 
 

 / 'NGNGF' F?'G.F'&ىF? /7/&G' FG'N?F'?77ى 
 

(10g?'G.G' /?N.7 ) 
 

 

   Na
+
Cl

–
      +    Ag

+
NO3

–
                  Na

+
NO3

–
     +      AgCl     

GNN/N7 /N7NFG            /ضG .'?H                          GNN/N7 .'?H                   /ضG /N7NFG 
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G ى.'N 'G FF? /.'ج䐥ل' 

1 
 F?'G. H/?G /NFNNg' 0'.G7GF' H/ن?G FG 7.G'

F?'G.  0'.G7GF' /NGG'7.F'� 
g' FN. F?'G.F' HNGNH O 'NFNN' GGG.. /NFNNg' 0'.G7GF' Hg 0'FNN

G'7.F' 0'.G7GF' 'G'0'&N6.F' FN. 0g?'G.F' HNG. /NG. 

2  HNننF/G FننG GNN/N7ننF' /ننN7NFG HNننF/G Fنن?'G.
� /?N77F' 0g?'G.F' FG /6GF' 0'7.F 

.''GF' NG 'GFG FG GGG. F? /..'FF' 0'FNNg' FN. G.. 'GFg 

*************************************************************************** 
 )((//'7G  /77F?'G.FF /67?G' //'G' : 
 ● . )/N/77 /Fg?( O&'NGNGF' F?'G.F' /?77 0/'8 /F?'G.GF' /'NGF' /77 //'7G 0/'8 'GFG 
 ● : F?'G.FF /67?GF' /77F' //'7G .F'G '0' 

  

/�>7 /�.G 
..G'?نننN6. F&ننن'G 0ننن'// Gننن' GنننN6. F&ننن'F.7F' 0ننن/ 

gH O7.' //'GF طFG /N.7'.F' 0'&N6.F' FG F?'G.. 
. //'GF' FG? OG 

 Fن?'G.FF 87ن?GF' 'G/77 //'7G /'/6. 'G //'G .N.G. /F?
GF /N.7'.F' /F.7F' 0'&N6. G>?G FG 'G.'&N6. F?'G..Gن'// 

  . //'GF' FG? OG .F'G O.F' 0'&N6.F'H O7.' 
 
 
 
 
 

*************************************************************************** 
 'F? /77F' //'7G �/'. G. /6N. 'ً7'6F /76ى NGNGF' F?'G.F' /?77'&ى �:  7

.'N/g'  : 
(1 ). GG.GF' GN7NFGH7/NGF'  6G/ FG H'NH'7.G H'G./ 
(2 ) /N//F' //'7. FG6 OF? 'GG'//'  /N//F' FG H'.NH'7.G H'.F.G ///'H /?7F O7.g'H     . 
(3 )F7H/'. H  
(4 )..F77'. H  

.'Nطp'  : 
(1 ). /N//F' //'7. )'( H7H/F' OG F6 
(2 ))(( H7H/F' OG F6 . /N//F' /?7F 
(3 ) O 'G./ FNF7H/F' FG FG OG F6  6G/ FG O 'NH'7.G 

      GN7NFGH7/NGF' . GG.GF'     
/>/gG'  : 

(1 ) /N/6 H'7NG /H//)'( H7H/F' OG /H//H  //6 FF' H'7NG( H7H/F' OG() . 
(2 )G ?77' /N//F' //'7. FG GN7NFGH7/NGF' 6G/ F?'G. H/?FG . /N//F' /?7F 

�7G.F'  : 
(1 /F'/ NG ). 7.G' F?'G.FF 87?GF' /77F' //'7G HNG. /N//F' //'7. 
(2 /F'/ NG ). FF' F?'G.FF 87?GF' /77F' //'7G HNG. /N//F' /?7F 
(3 ) /?7F FG FF' .FH OG //'7.F' /F'/ OG F?'G.F' OG.FN  . ///'NF' /N//F' 

.'.F.7g'  : 
 /'/6. O&'NGNGF' F?'G.F' /?77//'N6.  /F?'G.GF' /'NGF' /77 //'7GF?'G.FF 87?GF' . )/N/77 /Fg?( 

 
 

 

 

    Fe        +         2HCl                       FeCl2        +           H2 

       /N// /N7NFG                    N0N7/NGII                          GN7NFGN7/NG ضⵅح/N// 
 

/n77 
 

/n77 
 

 //'7.
/N// 

 

 Fط?/
/N// 

 

حⵅض 
 GN7NFGN7/N䑇ل'

GG.G' 
 

 8'@H2 

 
 8'@H2 

 

('  )                       (() 
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G ى.'N 'G FF? /.'ج䐥ل' 

1 

G?نن/G. H'?ننG/ FننNGF' 6نن/G GN7NFGH7ننF .نن7'// 
/N//F' FG /?7F FG  FG ?77' /N//F' � 

.Gن7G HNن'// '7FنGF' /7?ننFg 87ن  GنF'/ Oن/ .نN//F' //'7ن/ 
 OنG Fن?'G.F' OG.FN GFFFH /N//F' /?7F /F'/ FG 7.G' F?'G.FF

  . ///'NF' /N//F' /?7F FG FF' .FH OG HN/7GF' /F'/ 

2 
 Og/0 .ننNننN6F' /7.نن/G OننG '6نن.GF' FننGNFF' G/..7ننN

FGNFF' F7F FG � 
Hg 7ننG.F' /?7'?ننNGNGF' Fنن'&O .ننN6. /'/6نن'// 7Gنن'// '7Fنن7/ 

 87?GF'G.FF. F?'   

3 

 HN/7نG FنG GN7NFGH7/NGF' 6G/ F?'G. H/?G
G'.7F' /?7F FG  FG ?77' G'.7F' � 

 87?GF' /77F' //'7G HNG. G'.7F' HN/7G /F'/ OG  Fg
Fن?'G.F' OG.FN GFFFH G'.7F' /?7F /F'/ FG 7.G' F?'G.FF  OنG
. ///'NF' G'.7F' /?7F FG FF' .FH OG HN/7GF' /F'/ 

7Gنن'//  .N6نن'//NGNGF' Fنن'&O 7ننG.F' /?7'?نن.نن6/'/  4
 /F?'G.GF' /'NGF' /77� F?'G.FF 87?GF' 

. F?'G.FF /67?GF' /F?'G.GF' 0'&N6.F' //? //'N6F 

5 FF.F' F.F O'/N. G'?7F' >6G ..N � OننG ?77نن' HNننGNH  /77نن'// 7ننG /'/6نن. Oنن./  FننG Fنن?'G.F'
. 7'7.G'H  G6G FG7NG 0'GN6Fg' 

*************************************************************************** 
  

●  /'/6N 0g?'G.GF' 6NG7. //'N8 /F?0'&N6.F' FN. 0'G/'7.F' //?  /'/6.HO&'NGNGF' F?'G.F' /?77 .   
● /F/G'  : 
  (1)  &/'GF' ?7'6F'0'G/'7.F' 0g'G./'  NG FFN  0'&N6. F/GF' 0'0 //'GF' 6NG7.F'         .6G.FG 
  (2)  ?7'6F'/N6N G//6GF'  0'G/'7.F' 0g'G./'  NG 0'&N6. F/GF' 0'0 //'GF'6NG7. F'OF'?.  
  (3 ) H7H/F' F.'/ FN.7Gg' OG GNNFGNFg' GN>F. GF7 H'7./'( N.7Gg' 6NG7.F 7N.G ?77' ) FG  F'7./' OG 

        FN.7G' ( ON.F' ''NGF' N.7Gg' 6NG7.F FF' . ) 
         
        

 
 
 
 
 

 .'/� .F'                   F'?/g' F/?G  F? N.7Gg' 6NG7ط'F'                                                                                      G//6G' ?7ط'7? 'ل䑇'/ئ                        
************************************************************************** 

 'F? 0g?'G.G' 6NG7. �/'. G. /6N. 'ً7'6F /76ى NGNGF' F?'G.F' /?77'&ى �:  7
.'N/g'  : 

(1 ) FG H'NH'7.G H'G./.G GN7NFGH7/NG 6G/ GG . 6G7G 7.&H  
(2 )H'7N76 F' FG Hg/'G.GGNN7F>'G. 
(3 )F7H/'. H  
(4 )..F77'. H  

.'Nطp'  : 
(1 OG F6 ) H7H/F'HHg'  6G/     . 6G7G GN7NFGH7/NG 
(2 OG F6 ) OF'/F' H7H/F'6G/      . GG.G GN7NFGH7/NG  
(3 F6 )طN76  FG FG OG GNN7F>'GFNF7H/F'            . 

/>/gG'  : 
(1/H// )  //6 7.G' H'7NG H7H/F' OGH7H/F' F? HHg' OF'/F' G'/..7' /F'/ NG //?'7.GF' 0'?'FGF' //? H' O' ، 
      . GG.GF' 6G/F' /F'/ NG 'GG 7.G' 6G7GF' 6G/F' 
(2 ) H/?G?77' 6G7GF' GN7NFGH7/NGF' 6G/ FG GNN7F>'GF' طN76 F?'G. . GG.GF' 6G/F' /F'/ NG 'GG 

(20g?'G.G' 6NG7. ) 
 

 8'@H2 

 
 8'@H2 

 

حⵅض 
 GN7NFGN7/N䑇ل'

GG.G' 
 

حⵅض 
 GN7NFGN7/N䑇ل'

6G7G' 
 

/n77 
 

/n77 
 

 7N78
GNN7F@'G 

 
  FNg' F7N/F'                       H'/F' F7N/F' 
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�7G.F'  : 
 //? //'N8 OF' O/&N 'G NGH  FG GG.GF' HNF/GF' NG 'G//? FG 7.G' 6G7GF' HNF/GF' NG 6G/F' 0'&N6. //?

G/'7.F'   . O&'NGNGF' F?'G.F' /?77 /'/6.G /F?'G.GF' 0'&N6.F' FN. /FG./GF' 0'  
.'.F.7g'  : 

 /'/6. O&'NGNGF' F?'G.F' /?77//'N6. 6NG7. . )/N/77 /Fg?( /F?'G.GF' /'NGF' 
 
 
 

************************************************************************** 
G ى.'N 'G FF? 䐥ج'./'ل 

1 
 /'NننGF' 6ننNG7. //'ننN6. O&'ننNGNGF' Fنن?'G.F' /?7نن6/'/ 7نن.

� /F?'G.GF' 
Fgننن  .N6ننن'// ?ننن// 'N6.F&ننن'F?'G.GF' 0ننن/ .ننن6/'/ ?ننن// 

. 'GFN. /FG./GF' 0'G/'7.F' 

2 
 FN.7نG'  ن'7 .ن..G NG GNNFGNFg' GN>F. GF7 H'7./'

 � ON.F' ''NGF' FN.7G' NG  F'7./' FG ?77' OFF 
.NG7نن6 <نن'N6.  8نن'// 'NGNGFنن'&O 7ننG.F' /?7'?ننN6FFنن'// 

  . FN.7Gg' 
*************************************************************************** 

  
●  /F?/F?'G.G' /'NG' /7'7/ /07/ ?G7 ./'/6  : 
   (1 . 0g?'G.GF' 0'&N6. /?77 ) 
   (2 )0'G/'7.F' //? . 0'&N6.F' FN. /FG./GF' 
   (3 )77O&'NGNGF' F?'G.F' /? . 
● /N 'N'NGF' .g?'G.F' G>?G : 
   (1 )/7'7/F' /.7/ ?'G.7'. 'G.?77 /'/6.  )/N/77 /Fg?( . 
   (2 )/7'7/F' /.7/ 6G.. 'G.?77 FF. . )/N/77 /Fg?( 
● /F/G'  : 
   (1/G䕰م' �@ G'?طF' ) :  
     G///. O.F' /N&'NGNGF' 0g?'G.F' ..7. O '?N77 /7GN 'G'?7F' /N7..H 'N7N.G.F' /.7/ /F? /7'7/ 
     0g?'G.F' GF. /?77 FG &7.N /6G.FG                                     . /'7GF' FG G'?7F' ظG/N 'GG 
  : طN.F' OGض( 2)   
     /?77 /'/6.G /7'7/F' /.7/ FG /N6F /?77. 6N.F' OG7F G.. O.F' 0g?'G.F' OG7F . G'?7F' 

     
 

************************************************************************** 
7  : �/'. G. /6N. 'ً7'6F /76'/7'7o' //7ج �ى &'NGNGF' F?'G.F' /?77 ىF? 

.'N/g'  : 
2 /N.'.8 7'G – 2 7'NG 77F – /7'. ''G – F.'7 ''G    . 

.'Nطp'  : 
 F6F.'7F' ''GF' NG FN77FF' //' . /7'.F' ''GF' NG 7.f'H 

/>/gG'  : 
./7'.F' ''GF' /F'/ OG 'GG ?77' F.'7F' ''GF' /F'/ OG //'/F' H'7NGF' 

�7G.F'  : 
 /FG./GF' 0'G/'7.F' //? //'N8 OF' O/&N 'GG /7'.F' ''GF' /F'/ NG 'GG 7.G' F.'7F' ''GF' /F'/ NG 0'&N6.F' /?77

?77 /'/6.G /F?'G.GF' 0'&N6.F' FN.    . O&'NGNGF' F?'G.F' / 
.'.F.7g'  : /'/6. O&'NGNGF' F?'G.F' /?77//'N6. F?'G.F' /7'7/ /.7/ . )/N/77 /Fg?( 

 

    Mg        +         2HCl                       MgCl2        +        H2 

    GNN7F@'G             GN7NFGN7/NG ضⵅح             GNN7F@'G /N7NFG               N0N7/NG 
 

(3 )F?'G.F' /7'7/ /7ج/ 
 

                         F.'7 ''G /7'. ''G 
 

 77H
7'NG 
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G ى.'N 'G FF? /.'ج䐥ل' 

1 
 .N6نن'//7ننG.F' /?7'?ننNGNGF' Fنن'&O .نن6/'/ 

� F?'G.F' /7'7/ /.7/ 
/FG./GF' 0'G/'7.F' //? //'N6F /F?'G.GF' /'NGF' 0'&N6. FN. . 

2 
7 OنننG7 OنننF' O/&نننN /7'7ننن/F' /7.ننن/ FنننG

 � /?77. G'?7F' 
. /7'7/F' /.7/ ?'G.7'. /'/6. G'?7F' OG7 0g?'G. /?77 Hg 

3  FنننG  ننن>G/N /ننن.g/F' NنننG G'7?نننF' /نننN7..
 � GF.F' 

 0g?'G.F' /?77 FG &7.. /.g/F' NG /6G.FGF' /7'7/F' /.7/ Hg
 N.F'H 'N7N.G.F' 'G///. N.F' /N&'NGNGF'' GF. ..7.. G'?7F 

?Fنن/ G7ننF /7.ننن/ 'F/ننN6. /7'7نن/ 7ننن7?/  4
/N&'NGNGF' 0g?'G.F' � 

?نن// 'F.7نن'/N6F 0'Gنن'// 7ننN6. /?7&نن'G.GF' 0نن'?F'.H 0g.نن'N OFنن6/'/ 
 /'/6.G 'GFN. /FG./GF'O&'NGNGF' F?'G.F' /?77  . 

?Fنن/ .Gنن6 /7.نن/ 'F/ننF. /7'7ننF 7نن7?/  5
/N&'NGNGF' 0g?'G.F' � 

 0g?'ننG.GF' 0'نن&N6. /?77 7ننFFننF FننFN OF'نن.F'.H 0'G/'7نن.F' //نن?
 FF.G 'GFN. /FG./GF'O&'NGNGF' F?'G.F' /?77  . 

*************************************************************************** 
 
 

●  O'/. /&N7. HNG. /N&'NGNGF' 0g?'G.F' 6?.  /?N77 HNG. 'G6?.H O'/. . 
●  /?77 6G. H' //'N6FGF' 0g?'G.F'/N&'NGN  /N&'NGNG /'NG /G'6' G6FN 
       . ..'NFF' /?N.7 OF? 7/&. g /FN?G 
●     . )//?'7GF'( /8'G/F' FG'N?F'. /N&'NGNGF' /'NGF' GFG G7?. 
●  6G/F' 0g?'G.. /8'G/F' FG'N?F' 'GNG G/..7. O.F' /N&'NGNGF' 0g?'G.F' G7?.: OF' G7FF. O.F'H 
   (1G' 6Go' 0g?'G. ).جN  : 
    F/G( 'G.?77 //'N6. 8'G/F' FG'?F' 'GNG GNFN /N&'NGNG 0g?'G. OG6NF.FGF' /N7G' OF'/ .)FN.7Gg' 8'> 7N6/. NG   
   (2.F'7F' 6Go' 0g?'G. )  : 
    F/G( 'G.?77 6G.. 8'G/F' FG'?F' 'GNG GNFN /N&'NGNG 0g?'G. OG/8NG/GF' /G?7'F /G'6GF' /N&'NGNGF' /'NGF'.)   
●  /8'G/F' FG'N?F' .F>'. F?'G.F' /?77 FG FFFN 'G6?.H F?'G.F' /?77 FG /N6. 

● /?'7G' FG'?F' 7'N. : 
   (1) F?'G.F' /?77 FG 7N>N F?'G.F' G'FN' H' '/. OF? 7/&N g  FGFH ، . 
   (2) '  F ///N gO &'NGNG 7NN>.O G 7FF H'O F?'G.F' /?.H F.F /F.GF' . 
   (3) ..7NG ..'NFF' FNNG.F /?77. 'GF? F7GFN G/ ،/F?'G.GF' /'NGF'. F?'G.F' ''F/' ط OF?'G.F' /N'GF . 
   (4) F?'G.FF /G8gF' /F'7F' FG FFFN . 
   (5 OGG. 'G O '.F'> ) 8'G/F' FG'?F' FG /7N>7 /NGGG'G.g F?'G.F' . 

*************************************************************************** 
7  : G. /6N. 'ً7'6F /76''?F'8'Go' FG � ى&'NGNGF' F?'G.F' /?77 ىF? 

.'N/g'  : 
FN.H7/NGF' /N7G' HNG –  6NF.FGF' /N7G' OF'/–    . H'N.'.8 H'7'..G 

.'Nطp'  : 
(1 )F6  FG /NH'7.G 0'NGGFN.H7/NGF' /N7G' HNG . 7'..G FG NG 
(2 ) O//' OG F6FN7'..GF' 6NF.FGF' /N7G' OF'/ FG /7N>7 /NGG . 

/>/gG'  : 
 HN/7G /G'6' /F? //?'7.GF' 0'?'FGF' //? //'N86NF.FGF' /N7G' OF'/ OF' FN.H7/NGF' /N7G' HNG  . 

�7G.F'  : 
6NF.FGF' /N7G' OF'/ GGG. /?77 FG /N6N 8'G/ FG'? FN.H7/NGF' /N7G' HNG  OF? /?'7.N OFF' FN.7G'H ''G OF'

&NG.0'?'FG / 

(4/8'Go' FG'N?F' ) 
 

.<NننG 7ننG Fنن'//  GNنن:  'G'?Fلل' 'Goلل'8
H/?G 'NGNGF' F?'G.F' O&. 7N>.. H' HH/ 
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.'.F.7g'  : 
 /'/6. O&'NGNGF' F?'G.F' /?77. 8'G/ FG'? /G'6 . 

            
 

 
*************************************************************************** 

 
●  ON./NH'7Fg' G7. 0'GN6Fg' ?'NF' FG Gg& OF? ////G ///'H /GN8H ?NF FG O/&NH . 
● Fg' HH/.0'GN6 . G'?7F' G6GN H' G7/.N H' 7GF.N H' '7GFF FGGN g 
● . /FNF/F' OG /7G HNNFG OgG'G  FG? O/&N H' //'H GN6F' &6.F FGGN 
● GgG. GN6Fg' HH/.  /H// /?77 HNG. /?77. 0'GN6Fg' /N.H OG F?'G.F' ///N O./ H' . 0'7GF' FNNgG 
 
 

 
*************************************************************************** 

7  : �/'. G. /6N. 'ً7'6F /76' 0'䩅6يF䐥'ل�ى &'NGNGF' F?'G.F' /?77 ىF? 
.'N/g'  : 

FN.H7/NGF' /N7G' HNG – /N.'.8 7'G – '7'7. /?7F .     
.'Nطp'  : 

 F6FN.H7/NGF' /N7G' HNG . '7'7.F' /?7F 'GNF' G6' G/ 7'GF' NG 
/>/gG'  : 

OF' '7'7.F' /?7F /G'6' /F? //?'7.GF' 0'?'FGF' //? //'N8 FN.H7/NGF' /N7G' HNG  . 
�7G.F'  : 

OF? '7'7.F' ON./. 6N/N7GHg' GN6F'  FG /N6N OFF'FN.H7/NGF' /N7G' HNG GGG. /?77 
. FN.7G'H ''G OF' 

.'.F.7g'  : 
 /'/6. O&'NGNGF' F?'G.F' /?77. GN6F' /G'6 . 

*************************************************************************** 
 

 

/F&7䐣ت⩉ 'لF' 'G. /Gg?F' : 
() 0/7H OG 0'F'/.G' 0'>G'/GF' /N7NGG.F' ON.7G OF? /F.'7F' G'N?g' OG . 

 ()0/7H /F&7' OG ('.GF' . O77/GF' 
*************************************************************************** 

   
 
 

1 –  ..................... 0g?'G.GF' 6NG7. HNGN F?'G.F' /N'/. OG n . 
2 –  ............................... NG FG6F' ///H OG /..'FF'H /F?'G.GF' /'NGF' 6NG7. OG 7N>.F' 
3 –  GF' F?'G.F' /?77 F?.. /F?'G.GF' /'NGF' 6NG7. //'N8.................................. O&'NGN 
4 –  ..................... 'G.g?'G. HNG. /NGG'7.F' 0'.G7GF' 
5 –   GNN/N7F' /N7NFG HN/7G F?'G.NGNN/N7F' /N7NFG .?GG FG ................ /F.GF' OG  F Hٍ'7G . 
6 –  G F./. H' HH/ O&'NGNGF' F?'G.F' /?77 FG /N6. //'G........................... F?'G.F' O 
7 –    . /7'7/F' /.7/ ?'G.7'. ...................... O&'NGNGF' F?'G.F' H/?G 
8 –  . /NFNNg' 0'.G7GF' FG 'G.g?'G. NG ................... HNG. /NGG'7.F' 0'.G7GF' 

 

         2H2O2                                  2H2O        +       O2 

        N0N7/N䑇ل' /N7G' FNG                                          ''G                          N.7G' 
 

MnO2 

0'䩅6يF䐥ل' 
 

'GFنن'&F' F/ننG?. OننG  FننG NننN&'NGNG /'Nنن/ G..FNن' .7ننG:  'ل6H䐥ي䩅لل'.
. ) /NNN/F' ( /N.NFNN.F' 0g?'G.F' /?77 FG /N6. /8'G/ FG'N?G 

 71 : 'G.7'FN 'o /N.䐢7'ت 'ل'.?F' FGG' : 



   

   

  

  
31     

9 –  .............. F?'G.F' /?77 OF? 7/&. O.F' FG'N?F'  ................. ، ................. ، 0g?'G.GF' 6NG7. ، ... 
10 –  ..................... 0g?'G.GF' 6NG7. /.7F HNG. G'.F' O&'NGNGF' F?'G.F' /N'GF NG n ..'NFF' 6NG7. /.7F 'GFN. 

         ..................... n 
11 –  '/. /&N7.F' /N&'NGNGF' 0g?'G.F' FG         ........................ F?'G. 7NG6 //?F 0'./. O.F' 
12 –   GGG.N FN.H7.NFF' /N7G' 7G'.......................... H ........................ O8'> OF' 
13 –  ............................... H .............................. OF? 0g?'G.GF' /?N.7 GFN..... 
14 –   'GFN. ....................... FN. G.. 'GFg /&N7. 'G.g?'G. HNG. /NGG'7.F' 0'.G7GF'/NFNNg' 0'.G7GF' HNG. 

          ....................... FN. G.. 'GFg /?N77 'G.g?'G.  
15 –  . /FG./GF' ..................... /'/6N 0g?'G.GF' 6NG7. /'/8' 'GFG................. OF'.F'.H /F?'G.GF' 0'&N6.F' FN 

         . O&'NGNGF' F?'G.F' /?77   
16 –  .................................. GGG. /?77 FG /N6N OFF' ....................... GN6F' OF? '7'7.F' ON./.      
17 –  .. /&NG OF? 'GFNF'/G NG /NFNNg' 0'.G7GF' /.N.'GFNF'/G NG /NGG'7.F' 0'.G7GF' /.N. 'GFN. .................. 

           .................... /&NG OF?   
18 –  .......................... '/. '/. /&N7.F'H ..................... 'N.7F /&N7.F' 0g?'G.F' /F/G' FG   
19 –  G. O 'NFG? O&'NGNGF' F?'G.F' /?77 7'F.................... H/?G. H' /F?'G.GF' /'NGF' O//' .................. H/? 

             . /..'FF' /'NGF' O//' 
20 –   /&N7.F' /N&'NGNGF' 0g?'G.F' /F/G' 'GFN. ...................... F?'G. '/. /?N77F' /N&'NGNGF' 0g?'G.F' /F/G' FG 

          ....... F?'G. '/................ 
**************************************************************************** 

 
 

1 –   . /7'7/F' /.7/ 8'G.F'. O&'NGNGF' F?'G.F' /?77 /'/6.    
2 –  . /NGG'7.F' 0'.G7GF' FG '7.' 'G.g?'G. HNG. /NFNNg' 0'.G7GF'    
3 –  NGF' F?'G.F' /?77 FF..  F /67?GF' /77F' //'7G 0/'8 'GFG O&'NG   
4 –  '6G/ OG7NH F?'G.F' /?77 FG FFFN 'G6?.H '..NG '6G/ OG7NH F?'G.F' /?77 FG /N6. //?'7GF' FG'N?F' 

         . '.F'7 
5 –   . F?'G.F' /?77 6G.. 8'G/F' FG'?F'  NG GNFN ..NGF' 6G/F' 
6 –  FG /N6. /8'G/F' FG'N?F' FNG./?77  O&'NGNGF' F?'G.F'. 
7 –  FG'?F' FG O'/. /7N.G /NGG 0'./F 8'G/F'G'G.g F?'G.F' . 
8 – . FNF7F' FNNgG OF' /NH'GF' '/N7F' FG .N6F' F?'G. 0'./N 
9 –  . ..'NFF' 6NG7. FG 7.G' 0g?'G.GF' 6NG7. HNGN O&'NGNGF' F?'G.F' /N'/. OG 

************************************************************************* 
 
 
1 –   7/G' 0'&N6.F' FN. 0'G/'7.F' //? F?.N /F?'G.GF' /'NGF' 6NG7. //'N8FF.G . 7.G' /.7/. F?'G.F' /?77 
2 –   HNG. /NFNNg' 0'.G7GF''7.'  . /NGG'7.F' 0'.G7GF' FG 
3 –   O&'NGNGF' F?'G.F' /?77 /'/6.8'G.F'. F' /.7/ . /7'7/ 
4 –   //'7. /7N7 NG /N//F' F?'G. /?77'7.' . /F.GF' NG 'GF /NH'7G F7F /7N7 NG  F?'G. /?77 FG 
5 –   0g?'G. NG..NGF' 6G/F'  . O&'NGNGF' F?'G.F' /?77 FG 8'G/F' FG'?F' FFFN 
6 –   /NH'7GF' /N//F' /?7F FG ?77' GN7NFGH7/NGF' 6G/ FG /N//F' //'7. F?'G.. /F.GF' NG 'GF6NG7.F' //'N6F . 
7 –   OG7N FG6F' ///H NG /..'FF' /'NGF'H /F?'G.GF' /'NGF' 6NG7. NG 7N>.F' OG7NGGG.F' /?77.  . 
8 –   0g?'G.GF' 6NG7. /.7F HNG. O&'NGNGF' F?'G.F' /N'/. NG7G7 . 
9 –   O&'NGNGF' F?'G.F' /?77 /'/6.0'./. . /7'7/F' /.7/ 

10 –  ' FG'N? OG7. O&'NGNGF' F?'G.F' /?77 FG /N6. O.F' //?'7GF' FG'N?F/.F'7 6G/. 
11 –   H/?G. O&'NGNGF' F?'G.F' /?77 7'F.''G..' . /..'FF' /'NGF' O//' 
12 –   'GFG O&'NGNGF' F?'G.F' /?77 /'/6..FF . F?'G.FF /67?GF' /77F' //'7G 

 72  : /Gg? ?ض( ) ( /Gg? N') ×  OFN 'G G'G': 
 

 73  :7. G.⨭ت 'G .N7 : 
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1 –  .F' /?77 OG /7/&GF' FG'N?F'........................ O&'NGNGF' F?'G 
                                 0g?'G.GF' 6NG7. (–  0g?'G.GF' /?N.7–  /7'7/F' /.7/–  ) F.7 'G FNG. 

2 –  ................. /F.GF' OG 'GF /NH'7GF' /N//F' /?7F FG ?77' GN7NFGH7/NGF' 6G/ FG /N//F' //'7. F?'G.. 
                                 6NG7.F' //'N6F (–  8'G/ FG'? /N.NF–  /77F' //'7G //'N6F–  ) //N/7 /.'.' /.N. g 

3 –  ............................... F?'G.F' H/?G /'/6N /7'7/F' /.7/ FG.7. 'G/F? 
      ● . /F?'G.GF' 0'&N6.F' FN. 0'G/'7.F' //? //'N6F         ● .NF . /NGG'7. ط.'H7 /N 
      ●  ./F?'G.GF' /'NGF' /77 //'7G //'N6F                     ●  .//N/7 /.'.' /.N. g 

4 –  .............................  Fg F?'G.F' /?77 FG /N6. //'G 8'G/F' FG'?F' 
      ●                              F?'G.FF /G8gF' /F'7F' FG FFFN ●  . ..'NFF' FNNG.F 'GF? F7GFN G/ 0g?'G.GF'. 7..طN 
      ●                   . F?'G.F' ''F/' O&'NGNG 7NN>.  F ///N g●  . F.7 'G FNG. 

5 –   .................. OH'7. 0g?'G.GF' 6NG7. /.7F HNG. F?'G.F' /N'/. OG 
                                                                            (100 n –  7G7n –  50 n – ) //N/7 /.'.' /.N. g 

6 –   /7G&GF' ( .......... FG'?F' OG7. 7N>.. gH F?'G.F' /?77 7N>. O.F' //'GF'–  H6..GF'–  6طFF'–   ) /?'7GF' 
7 –  g?'G.F' FG0 ................ F?'G. 'N.7F /&N7.F' /N&'NGNGF'    ... 

                            /N//F' '/7 (–  /NH'GF' '/N7F' FG .N6F'–  ) 87g' F7'. NG طGFF' FNNG. 
8 –   .......................... '/? 'G O&'NGNGF' F?'G.F' H/?G OF? 7/&N O.'N 'GG FG 

                            0g?'G.GF' 6NG7. (–  0g?'G.GF' /?N.7–  ..'NFF' /?N.7–  ) F?'G.F' /7'7/ /.7/   
9 –   .................... /G'6 . FN.H7/NGF' /N7G' HNG GGG. /?77 /'/6. 

                            6NF.FGF' /N7G' (–  GNN7F>'GF' /N7G'– 6NF.FGF' /N7G' OF'/– HN.7GF' /N7G' OF'/    ) 
10 –  >?G H/?G ................. /'/6N (             . /7'7/F' /.7/ ?'G.7'. /N&'NGNGF' 0g?'G.F' G–  FFN–    ) 7/'.N g 
11 –   //'N8 (  . H'7Fg' G7. F.'/ /N.NFNN.F' 0g?'G.F' /?77 ........... OF? 0'GN6Fg' FG?.–  6G.–  ) 0'./   
12 –  ...... HN.'7F' FNNG.F /NH'GF' '/N7F' FG .N6F' F?'G. ........ 

                                                            '/. FN77 (–  'N.7F FN77–  'N.7F &7.–  ) '/. &7.   
13 –   . 0g?'G.GF' 6NG7. .................. ..'NFF' 6NG7. HNGN O&'NGNGF' F?'G.F' /N'GF NG 

                                                            FG 7.G' (–  FG FF'–  ) OH'7N 
14 –  F?'G.  '/. FN77 ( ................. /N7'FF' ('?Fg'–  'N.7F FN77–  'N.7F &7.–    ) '/. &7. 
15 –  ............... OG7. O&'NGNGF' F?'G.F' FG /..'FF'H /F?'G.GF' /'NGF' 6NG7. 7'NF ///H 

                                                            ( / 7.F HNG–  HNG × 7.F– 7.F / HNG – / / HNG ) 
16 –  . FN.H7/NGF' /N7G' HNG GGG. /?77 ................. OF? '7'7F' NG 6N/N7GHg' GN6F' FG?N 

                                                            //'N8 (–  H'7FF–  0'./–  ) //N/7 /.'.' /.N. g 
17 –   .............. 0g?'G.F' FG GNN/N7F' /N7NFG FG /6GF' 0'7.F F?'G. 

                                                            /?N77F' (–  /77N.GF'–  /&N7.F'– ) ' /. /&N7.F' 
    ********************************************************************** 

 
1 –   //'G/?77 FG /N6.  O&'NGNGF' F?'G.F'. GFG.7. H' HH/ 
2 –  . FG6F' ///H OG /..'FF'H /F?'G.GF' /'NGF' 6NG7. OG 7N>.F' 
3 –  . 7N>.. H' HH/ O&'NGNGF' F?'G.F' H/?G FG 7N>. /N&'NGNG //'G  
4 –  F' /NFG? 6G/N '7'7.F' OG GN6F'  . FN.H7/NGF' /N7G' HNG Hg/ 
5 –  . ''GF' NG 'GF'.H0 /F? 0'FNN' OF' 'N&'FF. GGG.. /'NG  
6 –  . G7.F'. /NNN/F' 0g?'G.F' /?77 //'N8 NG /8'G/ FG'N?G FG?.H O/F' F&'GF' G7. 'G..FN /N&'NGNG /'NG  
7 – . 0'&N6. /&NG OF? 'GFNF'/G NG /.N. 0'.G 7G  
8 – N/.. /NFG?/N&'NGNG //'G 'GNG H .O7.' //'G OF' 
9 – . 'G.?77 //'N6. 8'G/F' FG'?F' 'GNG GNFN /N&'NGNG 0g?'G. 

 74  :䩆7يNFF' 䩆ي. 'G //N/7F' /.'0䐥ل' ?.' : 

 75  : ..G': /NF'.F' 7'ت'.?F' OF? F'/F' OGF?F' حF7طG' 
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10 – . 'G.?77 6G.. 8'G/F' FG'?F' 'GNG GNFN /N&'NGNG 0g?'G. 
11 – /F' ( /N.NFNN.F' 0g?'G.F' /?77 FG /N6. /8'G/ FG'N?G FG?. O/F' F&'GF' G7. 'G..FN /N&'NGNG /'NG. ) /NNN 

*************************************************************************** 

 
1 –   /&N7. /NGG'7.F'H /?N77 /NFNNg' 0'.G7GF' FN. 0g?'G.F'. 
2 –   /N//F' FG /?7F FG  FG ?77' /N//F' //'7. FG GN7NFGH7/NGF' 6G/ F?'G. H/?G. 
3 –  ' F?'G.F' /?77 /'/6. /F?'G.GF' /'NGF' 6NG7. //'N6. O&'NGNGF. 
4 –   /G?7g' ظG/ OG /.g/F' G/..7.. 
5 –  . ''NGF' NG  F'7./' FG ?77' FN.7Gg'. 'NFGG 7'..G F.'/ GNNFGNFg' GN>F. GF7 H7./N   
6 –  /?77 /'/6. . /7'7/F' /.7/ //'N6. O&'NGNGF' F?'G.F' 
7 –  //?'7GF' FG'N?F' G'/..7' . /N&'NGNGF' 0g?'G.F' 6?. NG   
8 –   FGNFF' F7F FG Og/. 0NN6F' /.7/G OG '6.GF' FGNFF' G/..7N. 
9 –  . /?N77F' 0g?'G.F' FG /6GF' 0'7.F HNF/G FG GNN/N7F' /N7NFG HNF/G F?'G. /?N   

10 –   /.g/F' /G.G OG /G?7g' ظG/. 
11 –  G 6G/ FG GNN7F>'GF' طN76 F?'G.. ?NFF' 7GF FG GG.G 6G/ FG  F?'G. FG ?77' 6G7      
12 –  . '?N77 /G.GF' 7N> G'?7F' /7GN   
13 –  //'N6. O&'NGNGF' F?'G.F' /?77 /'/6./77 //'7G /F?'G.GF' /'NGF' F?'G.FF /67?GF' . 
14 – 'FGF' //? FG /N6N FN.H7/NGF' /N7G' HNG OF' 6NF.FGF' /N7G' OF'/ HN/7G /G'6'. //?'7.GF' /N8'>F' 0'?      
15 – .  GGG. /?77 FG /N6N FN.H7/NGF' /N7G' HNG OF' '7'7F' FG /?7F /G'6' 
16 – . /8NG/GF' /NF>'F /N&'NGNGF' /'NGF' 6?. G'6. 
17 –  G'.7F' /?7F FG  FG ?77' G'.7F' HN/7G FG GN7NFGH7/NGF' 6G/ F?'G. H/?G. 
18 – .F O'/N. G'?7F' >6G ..N FF.F' F. 

************************************************************************** 
 
 

1 –  . /GG.GF' 8'G/g' FG  F?'G. F? /F.GF' 7GF 'GF  FG /?7F. /N//F' //'7. H'/..7'   
2 –  . FN.H7/NGF' /N7G' HNG OF' 6NF.FGF' /N7G' OF'/ HN/7G /G'6' 
3 –   HNF/G /G'6'. ''F76F' 7'/FF' 0'.N7.G HNF/G OF' GNN/N7F' /N7GH7/NG 
4 –  . ON.F' ''NGF' OGH FN.7G' OF? ON./N H7H/ NG GNNFGNFg' GN>F. GF7 H'7./' 
5 –  . /FNN7 /7.G /.g/F' 07'. G'?7F' G7.     
6 –  . /7'. ''G (NG NG 7.f'H F.'7 ''G (NG NG 'GG//' 7'NGF' FG FN77F F6H 
7 –   /F?'G.GF' 0'&N6.F' //? ( FF /.7FF'. F?'G.FF 87?GF' /77F' //'7G //'N8– . ) O&'NGNGF' F?'G.F' H/?G 
8 –  . G'?7F' OG7 /F? /FNGF' /7'7/ /.7/ //'N8 
9 – O&'NGNGF' F?'G.F' NG /G/..7GF' 0g?'G.GF' .N.G. /7N>7 F7F OF'    . 

10 –  /F?'G.GF' /'NGF' /7'7/ /.7/ FG7. 
11 – . FN77 F?'G.F .F'7 8'G/ FG'? /G'6' 
12 – . O&'NGNG F?'G. OF' ..NG FG'? /G'6' 
13 –   .  GGG. ''F/' FN.H7/NGF' /N7G' HNG OF' '7'7.F' FG /?7F /G'6' 
14 – . /F?'G.GF' /'NGF' O//' ''G..' H/?G //'N8 

************************************************************************** 
 
 

 

1 –       . O&'NGNGF' F?'G.F' /?77            2 –      . 0g?'G.GF'                    3 –        . ..'NFF' 
4 –        . /8'G/F' FG'N?F'                      5 –     . 8'G/F' FG'?F'                   6 –  . 0'GN6Fg' 
7 –   6G/F'. ..NGF'                               8 –  . .F'7F' 6G/F' 

 76  : O.'N 'G FF?:  

 77  :/F? //䨭0' ي'G :  

 78  : FG FG. /N7FG' 'G:  
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1 –  . /N&'NGNGF' 0g?'G.F' NG /?'7GF' FG'?F' /NGG' 
2 –  . O&'NGNGF' F?'G.F' /?77 OF? /77F' //'7G 7N/'. 
3 –  . O&'NGNGF' F?'G.F' /?77 OF? /7'7/F' /.7/ 7N/'. 
4 –   OF? 0g?'G.GF' 6NG7. 7N/'.. O&'NGNGF' F?'G.F' /?77 
5 –  . O&'NGNGF' F?'G.F' /?77 OF? 0'GN6Fg' 7N/'. 

************************************************************************** 
 
 

 

1 –   . ) F?'G.F' /?77 /N/ FG ( /NGG'7.F' 0'.G7GF'H /N&'NGNGF' 0'.G7GF'  
2 –   ..NGF' 6G/F' 0g?'G.. .F'7F' 6G/F' 0g?'G.H   
3 –  FG /NGG F?'G. OF? 'GG'//' /N//F' FG FN.NH'7.G FN.F.G FG GG.GF' GN7NFGH7/NGF' 6G/  //'7. /&NG 

          . ) F?'G.F' /?77 /N/ FG ( ///'H /?7F /&NG OF? O7.g'H    
4 –  F?'G.F' /N'/. OG ( ..'NFF' 6NG7.H 0g?'G.GF' 6NG7.– 7 ''F/' F?'G.F' 7N– . ) F?'G.F' /N'GF OG 

************************************************************************** 
 
 
1 –  0'GN6Fg' H'7Fg' G7. NG .              2 –  ./8'G/F' FG'N?F'              3 –  . 6NF.FGF' /N7G' OF'/ 
4 –   '7'7.F' NG 6N/N7GHg' GN6F'.             5 – . /.g/F' /G.G  

************************************************************************** 
 
 
1 –  . 7'/FF' 0'.N7.G HNF/G FG GNN/N7F' /N7GH7/NG HNF/G F?'G. 
2 –  . FN.H7.NFF' /N7G' 7G'. GGG. F?'G. 
3 –   GN7NFGH7/NGF' 6G/ FG /N//F' F?'G.. GG.GF' 
4 – . GG.GF' GN7NFGH7/NGF' 6G/ FG GNN7F>'GF' F?'G. 

************************************************************************** 
 
 
1 –  .G7G 'NF/ 77G. /NF'.F' /F/'?G' X : 
 
 

       FG6F' .7/ ..'NFF'H 0g?'G.GF' 6NG7. OG 7N>.F' /6NN OF'.F' 7ط.GF' 
       . GF7 FG  NF' 7N6N OFF' .G7GF' G7' ..G' 

2 –   F.'FGF' FG6F' FN.H7.NFF' /N7G' 7G'. 8'> GGG. /6NN 
        : /F/'?GFF O '?.. 

  
 

     ●   . GF7 FG  NF' 7N6N OFF' 77F?F' H' .G7GF' G7' 7G0' 
     ●  FN.H7.NFF' /N7G' 7G'. 8'> 6NG7. /.7F 7G0'G.F' /N'GF OG  . F?' 
3 –  O'.F' '?'G.F' FG : 
 

 

     ● 7..'  //'GF' /.7F /.7. :C  ..........n  //'GF' /.7F /.7. 'G/F?B  
          (                    . 7G720  /50  /80  /100  ) 

     ●  //'GF' 6NG7. /.7N O.GA   � FGGN 'G FF' 

 79  : FG gG /NFG? /.7ضح ..جN:  

 710  : FG FG 䩆ي. F7'F:  

 711  : FG FGF '//'N 'G'/..7' 7G0':  

 712  :G' /N6G7F' تg/'?G'. ضحN /HN8N:  

/?NF.G /F&7' 

2X                     2Y + Z 

2N2O5                    4NO2 + O2 
    6NG?F' 

) ?F / FNG ( 

FG6F' 
) /FNH/ ( 

0.32  
 

0.24 
 

0.16 
 

0.08 

10      8       6      4       2     7G7 

(1) 
 

(2) 
 
(3) 

 

6NG?F' 
)?F/FNG( 

 

FG6F' 
)/FNH/( 
 

(1) 

(2) 

(3) 

A + B                   C  
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4 –   FG'.'FG' 'GطF' : 
       ● F' ..G'  . F?'G.F' OF? /F'/F' /N&'NGNGF' /F/'?G 
       ●    � O 'NFG? F?'G.F' 'FG /?77 7'F. GNG 
5 –  . O&'NGNGF' F?'G.F' /?77 OF? /7/&GF' FG'N?F' 7G0' 
6 –  ?'7GF' FG'?F' 7'N. 7G0'/ . 
7 –   0'.G7GF' G' /NFNNg' 0'.G7GF' : O&'NGNGF' F?'G.F' NG ?77' 'GGN' 

            � '0'GFH � /NGG'7.F' 
8 –    'N'NGF' '?'G.F' /?77 //'N8 'G. FG䩅ي N.FN77 طG0'  : 
 
 
9 –   FGF.'FG' NFGطF'N : 

       ●    � //'/F' F?'G.F' ?NF 'G 
       ●    . /FH8NG /N&'NGNG /F/'?G. F?'G.F' 'FG F? 7.? 
       ● ?'G.F' 'FG /?77 OF? 7/&GF' FG'?F' 'G  � F 
       ●     � 7'/FF'. /N//F' H'/..7' /F? ///N '0'G 
10 –   .F'7 G/..7'5 GGG. ''F/' 6NF.FGF' /N7G' OF'/ FG 0'G'7. 

          : FN.H7/NGF' /N7G' HNG 
       ●    . ..7F' /6H 
       ● � F?'G.F' /N'GF NG 6NF.FGF' /N7G' OF'/ /F.G HNG. GG 

11 –  /?NG.G .G'F FG FN.NH'7.G FN.F.G 'NG'6' /N/ O77/GF' FG?GF'. /N.f' /.7..F' FG?. GF7G (g7 FG 
        N//F'F /6FG/ FG FFNNH'7.G FFNG./ OF' //F/'H /F?7F F? /7'F.? O7F.g'H //'7F. FFG6 OF? 'FGG'//' 
        . GG.GF' GN7NFGH7/NGF' 

       ●      . F?'G.F' /F/'?G ..G' 
       ●  � '0'GFH � ?77' F?'G.F' HNGN ) � /?7FF' G' //'7.F' ( FN.F'/F' O' NG 
12 –   � ''F78 7'/F 0'.N7.G HNF/G 'G. 7'G NG GNN7F>'GF' FG F7F F6H /F? ///. O.F' 0'7N>.F' 'G 

        � F?'G.F' /?77 7'F. '0'G.H ، 0g/'?GF'. G..'.' 77G 
13 –  F?'G. /NFNN' /F/'?G. /6H . /6GF' 0'7.F FG GNN/N7F' /N7NFG 
14 –  /HNG.G' /N8'غF' .'?'FGF' //? //'N8 >/gG N0N7/N䑇ل' /N7G' FNG O' 8'G/ 'G'? FG '7' 7غ�'/FG �G' G'8'  : 
       ●    � 8'G/F' FG'?F'. /N7FGF' 'G 
       ●  �  .NGG' 'GH � 7NG'  G'6' OFF' 8'G/F' FG'?F' G7' 'G 
       ●  � F?'G.F' 'FG OG.FN 6G/F' 0g?'G. O' OF' 
15 –   NNF'.F' NFGطF' O:  

         . FNF?.F' FG � ?77'  /H// H/?G HNGN FNF?'G.F' O'  
 
 
 
 
 

 
16 –  /N7G' FNG FG F'.NN'7.G F'.N'G ''G. F'7'G '/䩅ي '.'FG' 'GطF'  

 :  ''لH  F? ''G'//' ON./ N0N7/N䑇ط?/ .ط'ط         
       ●  GGG. FG ..'FF' 8'>F' G7' 'G /N7G' HNG � FN.H7/NGF'    
       ●  � ..'FF' 8'>F' F? G6G. GNG 
       ● . G..'.' 7N7G. FG � 7/G' 0'?'FG /?'7.. FN7'GF' O' NG 

FNFp 
 FF' .'.N?Gح'7 

 

FNFp 
GNN/N7F' /N7GN7/NG 

 

FN.H7/NGF' 8'> + 8H/N//F' /N7NFG                      GN7NFGH7/NGF' 6G/ + /N// .?GG 
GGq 

 

حⵅض 
 GN7NFGN7/N䑇ل'

GG.G' 
 

 //'7.
/N// 
 

 .?GG
/N// 
 

/n77 
 

/n77 
 

8'@  H2 

 
 

 //'7.
/N// 
 

Fط?/ 
/N// 
 

حⵅض 
 GN7NFGN7/N䑇ل'

GG.G' 
 

        (1)                        (2) 
 

 .ط'ط'
 

H2O2 
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17 –   NF.'FG' NFGطF' FG:  
       ●  /?G..GF' 8'>F' /NGG Gg..' 77G. G. 

              � /.F77 FG NG 
       ● 7..'  NG /?G..GF' 8'>F' /NGG //'N6F : 

           ................ G6FN /.F77 FG 
           . F?'G.F' /7'7/ /.7/ 6G. )'( 
           . GNN7F>'GF' FG HN/7G G'/..7' )(( 
           . .F'7 6G/ FG'? G'/..7' )F.( 
           NGG /G'6' )/(. F?'G. FG OF' ''GF' FG / 

18 –  F. 6F' /N7Gg O7'7o' Fg䘭نg' F/?G 8حNN '.'FG' 'GطF'  : 
       ● . GF0 OF? /F'/F' /FH8NGF' /N6G7F' /F/'?GF' ..G' 
       ● 'G.7'F. O.F' /'NGF'. FG6F' OF? //6NGF' G'F7g' H/..7' 

             . FNF?.F' FG ، /F/'?GF' FG 
19 –  FG 'GF g'/G 7G0'  : 
       ●        . 'N.7F &7. O&'NGNG F?'G. ●   . FN77 O&'NGNG F?'G. 
       ● '/. &7. O&'NGNG F?'G. .'/.      ●               .'/. FN77 O&'NGNG F?'G.  
       ●           . '/. &7. O&'NGNG F?'G.● . .F'7 7.&H ..NG 8'G/ FG'? 
20 –  FG6F'  O8'> OF' .N7.GF' /N7G' /F'/ 8'> GGG. H/?G /6NN F.'FGF' 

         : /F/'?GFF '?.. FN.7Gg'H .N7.GF' /N7G' OF'/ 
    
       ●  .'N 'G ''G'  : 

          8'> 6NG7. HNGN F?'G.F' ''G.F' /?. )'( SO3 .7.F / HNG ............ 
          ( OF'N.F' ط.F' )((A F? 7.?N ) ................ 8'> 6NG7. 

       ●  F.'7F' F?'G.F' OF' 8'G/ FG'? /G'6' 87G.'NF'N. '7. G77' 
          ( /7FFF' FG O'/..GB. FG'?F' 'FG OF? /Fg/FF ) 

21 –   6NG?F'( /NH'N.F' /Hg?F' '/䩅ي '.'FG'  H'N.F' 'GطF'– 'G '?'G.F )FG6F' : 
       ● O.'N 'GG gG /// 7N7G.F' FG  : 

          .0g?'GGF' )'( 
          ..'NFF' )(( 
          .8'G/F' FG'?F' )F.( 

       ● 7..' : F?'G.F' 'FG F? /7.?GF' /F/'?GF' : 
 
 
 
 

22 – N. 6No GNG  : 
       ● ' 6G/ FG F?'G.F'H F?'G.FF 87?GF' /77F' //'7G /N/ FG ، /N//F' /?7FH /N//F' //'7..GN7NFGH7/NGF 
       ● .GNN7F>'G /?7F G'/..7'. ، 6G7G GN7NFGH7/NG 6G/H GG.G GN7NFGH7/NG 6G/ 
       ●  .7'NG 77F G'/..7'. ، F.'7 ''GH /7'. ''G 
       ● .''GF' OG H'.HFF' /?77 /N/ FG ، 7G7F'H G'?7F' /FG 
       ● . .F'7 7.&H ..NG 8'G/ FG'? 
 :  g?'G.F' FG 'G  G /?'7.G. 'لF' G7' 'G/N.䐢غ'8 ' – 23
       ● . FN.H7.NFF' /N7G' 7G'. 8'> GGG.             ● . GN7NFGH7/NGF' 6G/ FG /N//F' 
       ●                      . FN.H7/NGF' /N7G' HNG GGG.● . GN7NFGH7/NGF' 6G/ FG GNN7F>'GF' 

 

 8'@H2 

 
 8'@H2 

 

حⵅض 
 GN7NFGN7/N䑇ل'

GG.G' 
 

حⵅض 
 GN7NFGN7/N䑇ل'

6G7G' 
 

/n77 
 

/n77 
 

 7N78
GNN7F@'G 

 
        (1)                                          (2) 

 
6NG?F' 
)?F/FNG( 

 

FG6F' 
)/FNH/( 
 

(1) 

(2) 

(3) 

6NG?F' 
)?F/FNG( 

 

FG6F' 
)/FNH/( 
 

 

 

 

(A) 
(B) 

2SO3                    2SO2 + O2 

A 

B 

C 

D 

6NG?F' 
)?F/FNG( 

 

FG6F' 
)/FNH/( 
 

( 2D + C                A  /  A + 2D              B / 
   
  2 C + D              2A  /  2C + B              D )   

 
  

 

B 
 

B 
 

C 
 

A 
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H'䕰م' G'/..7g' / /NGG䐣ل' 
 

G' ىG .7 . /GN7GF' /&'H7F' FFG 0gGGGF' /F7 ?'F OG 'G?6H /F?. 
  . 0'NFNF.F' FGf ./'7GF' 0'G.Fg' GNG.. 

 

H/'?G' ?NGF. 
. H'G 'GG /6GF' FN7. /N?NF ) FNNG ( GNNFGNFg' FG /?7F G'/..7'. /6GF' FNGF. 

 GF/ /F?GH7نGF' H' 7'ن/FF' FنG /?NF7نGF' /نNF/?GF' /FN6F' F7F 7F./نFF.GF' F'نGFF' FنG /ن? 
'GF'.'  GNN/N7 0'FN.7GN. OG /7NG>GH /N?N 'GNF''GFFH7   . 

H6FG' ىG GN>F.F' ''F/' 7G>. O.F' ('7.F' //&'7 FG 7F..FF /N&'.7GGF' /7FGGF' 7NG OG 'G?6H 
. ?77'  GN77.H 8N/F' GF7. 'GNF? OF>G ''G .7H ..7GF' 8N/ OG 'G?6H /F? 

/FN/o' ىG   /F?. .FNF' 7H7G FG FGFF' OG..N 0'G'6' HH/. FGFF' 0H7. FG'G' OG 'G?6H 
***************************************************************************  

 
.7.NGG :  

.?6 /g/ FG .G7.N F/FF' FG6 'Ng.  .6. ،GNG'7N7F' H' G6.F' FG /?NF7G 'Ng. F? /7'.? 'GFG FG  /NF7G
7.8'G/ FG'? FG /FNF7 /F. .F' H' GNN/N7Ng' H' FN.g.F'G/g GNN(/FNG/ 0'6FG )77 (N.F'. O6G/F' HN/GF' F7.NH ،/ 

N? 0'8'> /' .H'7./g' G 
N'G'.G :  

F' OG /NFNF' H'7./' FG /..'FF' /7'6F' 0'8'>F' FG //'H /.F'?G. /g/F' .?6F' FG /.?6 FG GNF. 'G/77 F.F G7/G
F' FG //FF /NF.'F.O&N. 

GG7 /F'?G :  
●  ./7'6F' H'7./g' 0'8'> /.F'?G 0g?'G. /?77 FG /N6. /8'G/F' FG'N?F' 
● Ng.F'FNGNG'7N7F' 'FG.'6GF' /FNg.F /FG6 'FG?. F/FF' FF/'7G //'N8 OF? FFGF' /77 /FN.F 87?GF' /8'G/F' //'F7' 
   F'>OG 7GH 7.G' FF/N 'GG G7/GF' FG //?.FGF' 0'8'  ./FNG/F' H/'?GF' G'/..7' 

 

 

 

 
 

 
***************************************************************************  

 
N'G'.G' :  

g' F&'7H GG' FG 7..?.G7'7F' GF'NGF' OG H'& ./ 
GG7F'? /G' :  
● ?77 OG &.'GGH FN77 8'G.F' H' G'/77' /H// /F?F/7'N7F' / GG 776 /FN.NFG?N O.7 
   /N8' //'G Hg/F' OF? GNN/N7F'  //N.NGF'. /&'7NF' /N&'NGF'H7.NFF' 8'>H GNN/N7 OF'.FN 
     : /NF'.F' /F/'?GFF '?.. 

 

 G.'N/ ىG GNN/N7F' 0'FN.7GN. 0'G'/..7' : 6'7 '/7'&ىF     

 

8'Go' HN䕱ى : 'م.'N/ FN.7. 
 

/N&'NG' /&'7NF' : جىNFNFG. FN.7. 
 

GNG'�7 
 

 .N7.
 'Fغ'8'.
 

 'G'?F'
8'Go' 
 

FN䕱م' /NF. 
 

 .'8'@ FN./
/䐥ل' G/'N?F'? 
 

//g/F' FNF䕱8?. 'م 
 

8'Go' FN䕱م'  :GN /NF/?G /.F? 
.N.نننن/ Gنننن7F' OننننN//F' 0'7'N/نننن/ 

F' /.F'?GF6ن'<نF' 0'8' /ن..'FF' /7
.F /NFNF' H'7./' FGF 77. 'G/ 

 

   2NaN3                         2Na         +        3N2 
       N0N?NH                 GNN/N7                                      GNN/N7 /N8' 

 

O.7GG 778 
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● H7.NFF' 8'>. //'7NF' &F.G.. /F&'G /?77. ..'FF' FN( Hg.40 OFFG  )/NF'/@7G.H  
   /76'.GF&'7F' FG 'GG/'7. /?. 6'NF' /N(7F' FG&.F. F //N/7F' /G7/F'H // 
    
    
 
 

***************************************************************************  
 

 : 'N 'G FGG'.ى:  71 
1 – . 'G/77 F.F /NFNF' H'7./' F? /..'FF' /7'7F' 0'8'>F' /.F'?GF ................. //N//F' 0'7'N7F' G>?G NG /.NN 
2 – G/..7N  NG HN/GF' ...................... OF? FG?. GNN/N7Ng' H' .................. F/G /8'G/ FG'N? O6G/F' 
3 – GF'NGF' NG .................... 8'>. &FG. /N/ //N//F' 0'7'N7F' NG H'Gg' F&'7H GG' FG .................... 7..?. 

     ./&7'7F' 
4 –  F/FN/N8' GNN/N7F' F'/N.NG . /&'7NF'............................ H ..................... OF' /N&'NGF' 

***************************************************************************  
 72  ://N/7F' /.'ج䐥ت⨱ 'ل.'  : 
1 –  . GNN/N7F' .................. //'G OF? /N&'NGF' //'7NF' ON./. 
                                               /N7G' (–  /N7.NF–  /N8'–  ) /N.N7.G 
2 –  /F?/N8' //'G Hg/F' GNN/N7F'  //N.NGF'. /&'7NF'HNG.N /N&'NGF'  8'> .................. 

                                               FN.7Gg' (–  FN.H7/NGF'– H7.NFF'.FN –  ) HN.7GF' /N7G' OF'/ 
3 –  ...................... OF? O6G/F' HNF/GF' NG /NGNG'7N7F' 'Ng.F' FG?. 

      ●                    . F?'G.FF 87?GF' /77F' //'7G //'N8 
      ● . 0g?'G.GF' 6NG7. //'N8 
      ●  /7'7/F' /.7/ //'N8                                  .      
      ●  G/'N? FNFF.H'7./g' .  

***************************************************************************  
 : 'GF?F' /F77G' ..Gى:  73 
1 –  0'7'N7F' NG /.N. /NF/?G /.F?F' /.F'?GF //N//F'>'6F' 0'8'.F /NFNF' H'7./' FG /..'FF' /7F 77. 'G/ 
2 – F.'F 7NG  0'G.FgFON7G  .//N//F' 0'7'N7F' OG //'NFF' /F.? F.'/ 
3 – (N.F'  F7.N.O6G/F' HN/GF'  0'7'N7F' NG//N//F' . 

***************************************************************************  
 74  :FG FGF ///'H /NGG' 7G0' : 
1 – /N&'NGF' //'7NF'. 
2 – /GF'O6G/F' HN.  
3 –  NG /NGNG'7N7F' 'Ng.F' HN/GF'.O6G/F' 

***************************************************************************  
/?NF.G /F&7' : 

1 –  /F? ///N '0'G. ) /N&'NGF' //'7NFF /.7FF'. ( &.'GG FG6. /7'N7F' /?77 8'G.F' 
2 – FG? /7GG /76'  .O6G/F' HNF/GF' 
3 – '. 'GF.'/. //'/F' F?'G.F' F? /7.?GF' /F/'?GF' /.'.G FG /N&'NGF' //'7NF' FG? /7GG /76 
 

 
 

/N 'N䑇7'// 'لNF'  : 0'G.FgF F.'F 7NGON7G  0'7'N7نF' OG //'NFF' /F.? F.'/
 .//N//F' 
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G GNF? .?7Nى H' Pاo' 77?F' :  
●  ''.7GG HH/. GF6FG OG 6N?. ) H'GG FG OG GFN/ /N.7GGF' /6G.g' /.N. /N/ (. 
●  . ) O.7GGF' /'.7GF' 0'6' '0' g' ( OgNF ('.GF' '7F. 
● F' 7'N.F' Hg. FG g' ( ?'N6GF' OG 7'..g' ?G7.. ) O.7GG 

/NGNNF' اF.اN/ ىG /�.G /NGG' 7.اءGGFF  :   
 Oو H HNوN66NN.F'H NوN/'7F'H /F'7>F'H /'NGGF'H O.7GGF' /'.7GF' F/G /N.7GGF' /6G.g' FG O'7N/G FG?.7F 'FFg  'و./.

. O.7GGF' 7'N.F' FG /G.7. /F'7 OF' 'GNN>6. /F? 
*************************************************************************** 

  
 

FG .G?. /76H' F' .GF? F' F.7     : 
(1/'NFF' )  : 
●  ON? ON./.0'FN.H7. H /F/6F' /..NG0'FH7.NNF  . /F/6F' /F/'?.G 
 :    ( 'GFgت⨱FHا20)
● . /.F'7 'G.F/6 
● N.H 'GFN. /F/'..GF' (0'..F' ONF F?6. ////G 0'7'/G OG /'NFF' HN/ 7H/.. /'NFF' F 
●  (0'..F' ONF G?6. H' G/?F. 'G/F?FN7NH 0'FH7.GFg' G6  77/.. O.7'.F' /F'7F' ON.7G 0'FH7.GF'H /'NFF' FN. 
   .F'H /7/F' 0'FH7.GFg' 'GNN?O 7g' OG O77.0g7NGF'( GgF7G /.N.F O.7GGF' 7'N.F' /FNGG ) . /7&'/F' OG /G.F' 
 
 
   
 
 

************************************************************************* 
 
 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 /F'7NF O '6N>F O'7/7G ''.7GGF' 7..?. � . /&N.NF //NNG 7N> 'GFg 

2 
GGNF FN7N.F' /N. 6NG GNNFGNFg'''.7 �  GNوووNFGNFg' /70 /'NوووF FNووو. O7.وووGGF' (0'ووو..F' ONوووF G?ووو/ 6ووو.N.F

. G&G'G. 0'FH7.GF'H 
*************************************************************************** 

 : '7pا&N6NGF' 7ا&N.FF /Nا7GGF' 7.ى
 

 'GFG /N&'N6NG GN '6G //? O.7GGF' 7'N.NFF' F7G ، 7'N.F' //6 : . /N.7GGF' /GH'FGF' ، /G. 
*************************************************************************** 

 
 

●  /N.7GGF' /NGG O (  7'/FG /N.7GGF' 0'F/6F' ) ?7FG Hg. /FG/.GF' FG. ///'H /NF'/ G7/F FG8 OG F7NG 
● : /Fg?F' FG FN?..  
 
 

1 

 'N.Fا7GGF' 7.ى
 

 
+ 
 

± 
 

 
+ 
 ± 

 

 

 

– 
 

– 
 

FH?GHإ 
 

/'NFFFFFFFH' 
  

 .'HN.H?H' 
.'HH7.NNFH' 

 

O.7GGH' F7NG'  :F  NF/6F' 'GFg. FF.F. H' FGGN //'G 0'
 /N.7GGF' )0'6N6F' F/G(&'N./g ON? 'G'/7/ 0'FH7.GF . 

 

O.7GGH' 7'N.H'  N  : FG/. /FFFFN.7GGF' 0'FFFFFFF/6F'
H7.GFg'( 0'F/.F'7F' ))OF/?G GN7G( /N7NG //'G OG . 

 

/7o' .'HH?GH䐥ل'  O  :' 0'FH7.GF /6N?6
N7.7.G /76F'. 7'..7g'FFG7/F' ? 6N6F' F.'/ /FFF  

 

 N.Fا7 ' 6//
 

 O.7GGH' 7'N.H' //8=  
 /N.7GGH' /NGG 
OH'N/H'. FG6H' 

G 

. 8 
 

.  = 
G 

8 

 O.7GGH' GFسH' OG .'HH?GH䐥ل' /G7/ 
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   ( : /N/G.7GGF' /NGG )( ، GNFNGF' ///N. 7'F.H /N8./NF'/F' ///N. 7'FNH FG6F' ) 
● 7N.Gg' &G'G.H /NF'/ / GNFNG ///N. 7'F. . 

             
 
 
● : ONN 'GG GNFNGF'H 7N.Gg' GN7?. FGGN F.7 'GG 
 
 

 
 

  
 

 

●  N H 7.NGg' 8'G.. 7'F. : 
    –  F7NN /N.7GGH' /7&'/H' OG OF?77 F7NN /N/ NH'N.H'.طFH'. .0NG' GG .0NG' 

      7/7GFH  .H'سH' .طFH'. .H'سH' GG77 F7NNH O.7GGH' 7/7GFHO.7GGH' . 
 

    –  6G7N GH6G7H'. /N.7GGH' /7&'/H' OG       
 

*************************************************************************** 
G H' اFFNF O?G اG /.ا.g' 

1 
.F' //6 F7NG OG 7'GF' 7'N15  7N.G'� O'  H' /N.7GGF' /NGG0'F/6F' H'  /N.7GGF' /FG/.GF' FG ?7FG 7.?

F7NGF' '6   OG G7/F FG81  /NF'/OH'7. 15 . GNFNG 

2 
 G7/وF FG8 Hg. /7'GF' /N.7GGF' /NGG10 

F7NG OG /NF'/ 15 GNFNG � 
O'  H'وG 7'وGF' O.7GGF' 7'N.F' //6O F7وNGF' '610÷  15=   و  =
1.5 . 7N.G'  

*************************************************************************** 
G /F? //䨭ا0' يG /.ا.g' 

1  ///'NF' /NF'/F' OG F7NGF' ?7FG 7.? 7G. O.F' /N.7GGF' /F/6F' /NGG //'N8� //'N8 .7GGF' 7'N.F' //6. O 
2 N77 FG8 //'N8FF/6F' H'F.7GGF' /NF( G?6NF /F' 7'N.F' //6F /.7FF'.O.7GG )�  FF. 7'N.F' //6. G7FNF  

3  F7وNGF' ?7وFG 77 ?.وG. O.F' /N.7GGF' /F/6F' /NGG //'N8� G?6وNF ( /.7وFF'.
F' 7'N.F' //6FO.7GG )� 

/'/6.  7'N.F' //6G?6NF . 

4  F7NGF' ?7FG 7.? 7G. O.F' /N.7GGF' /F/6F' /NGG //'N8 FوG8 7FFH G?6NF
� G7FNF 'GF'N77 (F' 7'N.F' //6F /.7FF'.O.7GG )� 

7g.?وووو/ 6وووو// 'N.Fوووو'7  .وووو6/'/
'GF'/G' . 

 . 'G. 7'GF' 7'N.F' //6 ON? 7/&N g O./ OF'N.F' ON? /N.7GGF' /7&'/F' OG 7.NGg' F7NNH'  7'وN.F' //6و HNوGN Oو./ :
 . 'G7و'NF /'7وGF' 7'وN.F' //6وF 'NH'7G /N.7GGF' /7&'/F' OG 7'GF'H'  /و/'H 7'7وG /7&'/وF' OوG 7'وGF' 7'وN.F' 6و..N Oو./ :

. GFG '6. 7NFH ON?6F' 7'N.F' 7.NGg' 7NFNG 
/FNFo F&7اG : 

(17'N.F' //6 .7/' ) .7GGF'' 7'/FG /N.7GG /F/6 GNG77 FN. O77N 'G/F? F7NG NG 7'GF' O 
     10  Hg. GNFNG5                                        . /NF'/                        )7'NG/ /ظG'䔭م( 

 

Fo' :  
 

*************************************************************************** 
(27'N.F' //6 .7/' ) .7GGF' ' 7'/FG /N.7GGF' FG /NGG 7H7G F? ..'FF' O5400  GNFNG 

     . /?'7 G7F //GF F7NG ?7FG 7.?                                                                                       /ظG'䔭م(''FN7 .NF0) 
 

Fo' :  

A 
– 

– 

+ 

+ 
GNHNG 䑅ل'?H' �.G' 䑅ل'?H' 

1  �.G'=  
1 GNHNG 
1 /NH'/ 

�.Gg'  : N  ..'FF' 7'N.F' //6
G F?FNGG 7H7F FG //FN.7GGF' 

 ' 7'/FG1  FG ?7FG 7.? GNFNG
 G7/F FG8 OG F7NG1  /NF'/. 

 

GNHNGH'  : NFF NGGFFF /
N.7GGF'FFF / 7'N.. /FNFFGF'

 GFF./6 ..'/1 N.G' 7FFF 
 G7/F FG8 OG1  /NF'/. 

 

A 

� = 0 
G  =10 
8  =5  = 0 

 

G 

8 

 

10 

5 =  =2 7N.G' 

� = 0 
G  =5400 
8  =30  ×60  
    =1800 / 

 = 0 
 

G 

8 = 
 

5400 

1800  =3 7N.G' 
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(3 .7/' ) G./6 O.7GG 7'N. 7H7G F? /..'FF' GNFNGF'. /N.7GGF' /NGG8  7N.G' 
       //GF15                                                 . /FNF/ /ظG'䔭م(䐥ل'/NFN?'w) 
Fo' :  0 = G × = 88  ×900  =7200 . GNFNG  

*************************************************************************** 
(4 ) ' 7'/FG F7NG ?7FG 7.? /N.7GGF' FG /NGG 7H7GF G8gF' OF'N/F'. FG6F' .7/'24 GNFNG  

       G./6 7'N. G. 7GN3 7N.G' . 
 

Fo' :    
 

*************************************************************************** 
 

 

F7N䑅7.ى لGGF' /Gn' : 
 N .7GGF' F7NGF' /F'//N .F'O . 7.آ F7NG. F7H 'G '0' GNF' H' GFG /N.7GGF' H'F.F' 'GFG FN..F 
GFى F7NG FG /N.7GGF' FF.F. GNGH /Gn' H7G. /N7F䑅ا 'لG GGG. Oا.F' Hا/䑅ل' GGG HHآ.7 /ا Oإ : 
 

/7'7/FF /.7FFا. /N.7GGFF /.7FFا. 

F.'7F' G7.F' FG /7'7/F' FF.F. /7'و.F' G7و.F' OوF' 
 O '?G 'GGF'7.' /F? . OF/?G .N6F. 

 F7وNGNF N7.وGGF' /وG.F' H'GH H'FN/6G Hg7NG 7Gg. '0'
HHg' /ووG.F' FوووG OووN?' 7.وووGGF'O F'ووو/F' F7ووNGNF O '7'وووN. H ووG
N.7GG O ' 77NO FG NF'/F' F7NGF' OF' HHg' F7NGF'  

7Nو.F.F' 7Gو'F' H/و7'7/ /.وO ..7و'OH /7.و/ /وو7'7/ 
'GGFG FG . 

 FNN7ووNGF' FNوو. O7.ووGGF' 7'ووN.F' H'ووF.F' 7G.7ووN OH'7وو.N Oوو./
'G '/G. ) 767 = /G.F' NG F76F' (  . 

 ، FNG7و.F' NوG 'وG.NGG ON? /7'7/F' H'F.F' /G.?N g
ON? FGFH G F76F'O .7// . 'GGFN. /7'7/F' 

F7وNGF' /وG. OوN? Fو. ، 'G.NGG ON? 0'F/6F' H'F.F' /G.?N g 
/.7FF'. . 7.f' F7NGNF  

 F7G6وF' Nو7'7/  و/F' /.7/O  /7'7و/F' H'وF.F' //و/N
GNF' H' G7.F' FG  .   

 F76F'GO .7GGF' /G.F'O 6F' N  FNN7NGF' FN.O  H'وF.F' //و/N
 GNF' H' G7.F' FG /N.7GGF' 0'F/6F'7.آ F7NG. F7H '0' . 

 
 
 
 
 
 
 
 

 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 � 7.f HN/6G F7NG FG /N.7GGF' 0'F/6F' 7H7G . 'GGFN. /G.F' NG F7G /N.NF 

2 
 G/وG. F7وNG FG O.7GG 7'N. FF.FN g10  OوF' .وFNG

NG G/G. 7.آ F725 .FNG � 
. FFg' /G.NF ON?g' /G.F' FG FF.FN O.7GGF' 7'N.F' Hg 

3  FNFN/6وG FNN7وNG FN7وN. /وF? O7.وGG 7'وN. 7GN g
 � O.7GGF' /G.F' 76F 'GGF 

 /Nوو.H OووN? GووFN.N FNN7ووNG FN0 .وو'F/6ووF' H'ووF.F' Hg
. 'GGFN. O.7GGF' /G.F' NG F7G 

*************************************************************************** 

G  =� 
 = 08 

8  =15  ×60  =900 / 
   

8  =� 

G  =24 
 = 03 
  = 8 

 

G 

0 = 
 

24 

3  =8 7N.G' 

/Gn' H7G 
 

 )'(  )((  

OH/?G .NضH 

 OF?'
 /07/
/7'7/ 

 FH'
 /07/
/7'7/ 

/7'7/ 

+++ 
+++ +++ 

– – –  
–  
–  

 

– – –  
–  
–  

 

– – –  
–  
–  

 

– – –  
–  
–  

 

 OF?'
 /G0
O.7GG 

 FH'
 /G0
O.7GG 

''.7GGFH /F7NG F'7 

 .'F8ح
/N.7GG 

++++++
+ 
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G /F? //䨭ا0' يG /.ا.g' 

1 
� FN7N. GN7. /G.F' 76F 'GGF FNN7NG FN7N. 

� 767 = 'GGFN. /G.F' F7G FNN7NG FN7N. 
 O7.وووGG 7'وووN. 7وووGN g

. 'GGFN. 

2 

 � O.7GGF' /G.F' NG H'6N..G H'FN/6G Hg7NG 7Gg. 
'7GGF.وg O/و/ G' 'G.وG 7وG.F' Fو/ '7GGF.وF O .و 7�  6G Hg7NG 7Gg.و/G.F' H'FNو/

 HHg' F7ووNGNF O7.ووGGF' /ووG.F' H'ووGH H'FN/6ووG Hg7ووNG 7ووGg.20  /ووG.F'H .ووFNG
 OF'/F' F7NGNF O.7GGF'50        � .FNG 

 0'F/6وووووووووF' FوووووووووF.F.
 F7NGF' FG /N.7GGF'
 OوووووF' /وووووG. OوووووN?g'
. '/G. FFg' F7NGF' 

/7gp' : 
● OG O.7GGF' 7'N.F' 7GN .N F7NGF' F.'/ /7FF /F? O.7GGF' /G.F' H'G '0' F7NGN./7FF /F? O.7GGF' /G.F' F? G 
    .FN.7FF FN. O.7GGF' /G.F' OG F7G G'F  HNGN 'G/F? O' O7.' 
●  N. O.7GGH' /Gn' F7GF7NG OG77  : 
    N 6F' 7'/FG> /NGG FFFF HH6.GF' FF' FG' 7'/FG /N.7GG 1  GNFNG '6  OG77 FN.F7NGF' . 
● /Fg?H' FG O.7GGH' /Gn' F7G N?.N : 
 
 
 
 

    ( : /N/>6 )6F'>F' ///N. 7'FNH HH6.GF' F.HN ، (GGNFNGF' ///N. 7'F.H /N.7GGF' /NGG ). 
● N 7'F /G.F' F7G..FN6F' &G'G.H GNFNG / HN. ///N. 
 
 
 
 

●  GN7?. FGGN F.7 'GG .FN6F': ONN 'GG 
 
 
 
 
● N7'F F' F7G /G. N H 7.NG.FN6F' 8'G..: 
    –  OF? /N.7GGH' /7&'/H' OG F7NNO8'N.H' .0NG' .طFH'. .0NG' GG77 F7NN /N/ 

      O.7GGH' 7/7GFH .H'سH' .طFH'. .H'سH' GG77 F7NNH O.7GGH' 7/7GFH . 
 

    –  6G7N GH6G7H'. /N.7GGH' /7&'/H' OG       
 

*************************************************************************** 
G H' اFFNF O?G اG /.ا.g' 

1 
 FN. /G.F' F7GF7NG OG77 15 � .FNG  /وN.7GGF' FوG /وNGG FFFF HH6.GF' F>6F' H' O'' 7'/وFG 

1  FN. GNFNGF7NGF' '6  OG77  OH'7N15 . HN. 

2 
FNGوN.7GG /F/6 FFFF HH6.GF' F>6F'3  GNو/ FGو/'7 ' 

FF FN. = FN.724   � HN. 
 H' GووF0 OووF?G FN.'وو  FNوو'7 .ووGF' O7.ووGGF' /ووG.F' F7ووG

FN.7FFF' = 24  ÷3  =8 .FNG . 
*************************************************************************** 

G /F? //䨭ا0' يG /.ا.g' 

1 
NF F7ووNG FووG ?7ووFG 7وو/ ?.ووN.7GGF' FووG /ووNGG FووFFF HH6وو.GF' F>6ووF' 7ووFF G7ووF

 )/G.F' F76F /.7FF'.(�  
.G7FNF /G.F' F7G FFN 

 O.7GGH' /Gn' F7G=  
F>شH' FH6.G' 

 /N.7GGH' /NGG 
 

.HNGH'  : NF G77 FN. /G.F' F7GO . /F? F7NG( F>6 H61  FFFF )HN.
( ' 7'/FG /N.7GGF' FG /NGG1 )GNFNG . F7NG OG77 FN. 

 

'.HNG 䑅ل'?H' 

– + 

– + 
V 

F0  = 
>8 

G 
G >8 

 G      F0 
 

1  .HNG=  
1 FN0 
1 GNHNG 

V 
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2 � )/G.F' F76F /.7FF'.( G7FNF F7NG FG ?7FG 7.? /7'GF' /N.7GGF' /NGG .NF .G?6NF /G.F' F7G /'/6N 

3  G7وFNF /وN.7GGF' /وNGG .NFH G?6NF /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' /'8
� )/G.F' F76F /.7FF'.( 

.F' F7وووG /'/6وووN /7.?وووg /وووG
. GF'/G' 

 F7NN8'Nو.F' OوN? /وN.7GGF' /7&'/وF' OوG 7.NG.FN6F'O . /وG.F' F7وG 7'وNFF H'  OوG77 FNو/ .وG.F' F7وG HNوGN Oو./ :
 . G7'NF (NN7GF' FN.7FFF' /G. F7G N  7.NG.FN6F'H'  'G '//' FN6N..G FN7'7G /7&'/F' OG 7'GF' 7'N.F' 6..N O./ :

OG 7.f'H F7NGF' OG .NG.FN6F'     . 7  
/FNFo F&7اG : 

(1 ) ' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F>6F' 7'/FG H'G '0'450 OH'7N FN.7FF FN. GNFNG 
     99000                               . FN.7FFF' FN. /G.F' F7G .7/' ، HN. /ظG'䔭م(.'GN7 ) 

 

Fo' :  
 

 

************************************************************************** 
(2 ) H'G '0' OH'7N F7NG OG77 FN. /G.F' F7G3 HH6.GF' F>6F' 7'/FG .7/' ، .FNG FFFF 

      ' 7'/FG /N.7GG /F/65                       . GNG77 FN. GNFNG                    /ظG'䔭م('FF ) 
Fo' :  F. = >6 × = G3  ×5  =15     . HN.  
************************************************************************** 
(3 )FN. /N.7GG /F/6 FFFF HH6.GF' F>6F' 7'/FG H'G '0'  OH'7N F7NG OG77 55  HN. 

       /NGG .7/' /N.7GGF' /F/6F'FN. /G.F' F7G H'. O 'GN?  OG77F' F7NG5 ..FNG 
 

Fo' :        
 

*************************************************************************** 
 
 

●  O .7GGF' /G.F' F7GO .7F FN.O .7GGF' 7/7GF' O//N.6G /N.7GGF' /7&'/F' HNG. 'G/F?  ('O 7'N. 'GFg. 7GN g 
     .7GG. ) O   
●   . ) G . / . F ( 6G7F'. 'GF 6G7N  
●  7'F.7G 7'NF 0'//H 76F.///N. 7'F. O' ، /G.F' F .FN6F' . ) GNFNG / HN. ( 
● . /N.7GGF' /?G'/F' /NFF'H /G.F' F7G 7'NF OG 7.NG.FN6F' G/..7N 

/7gp' : 
●  : 7'NF NG 7.NG.FN6F' G/..7N 
    –  /N.7GGF' /7&'/F' OG /G.F' F7GG77 FN.O F7NG . 
    –  /G.F' F7GG77 FN.O .7F H'O /N7'7.F' G7?N P6F' 
      /N.7GGF' /?G'/F' /NFF' G7'. . 
●  F7NN 7.NG.FN6F'O8'N.F' ON? /N.7GGF' /7&'/F' OG : 
    – F7NG' OG77 N. .  /G.F' F7G 7'NFF : 
    –  O.طH N./N7'ط.H' .  /N.7GGF' /?G'/F' /NFF' 7'NFF : 
● 7'N.F' ?7F OG GF0 ..7.N /N.7GG /7&'/ FG O.7GGF' /NG?F' ?6F /F? Fg. /N.7GGF' /7&'/F' OG ''.7GGF' 7/7G G 
G H' اFFNF O?G اG /.ا.g' 

1 
 O7.وGG /NG?F /N.7GGF' /?G'/F' /NFF'1.1 

� .FNG 
 H' O' /وG.F' F7G O7.وGGF' 7/7وGF' O7.وF FNو. O7.وGGF' /وF'/ OوG

/7&'/F' OG O.7GG 7'N. 7H7G G/? /N.7GGF'  OH'7N1.1  .FNG  . 

2 
/ GوF' Nو/'&G.F' F7G /7/ .و7F FN.وN7'7. Oو
 OH'7N //N.6GF' /N.7GGF'12  � .FNG 

 H' O' OH'7. /N7'7.F' G6GF /N.7GGF' /?G'/F' /NFF'12 . .FNG 

>6  =99000 
G  =450 
F.  =� 

 = F. >6 
 

G 

 

99000 

450 =  =220 HN. 

F.  =3 

>6  =� 
G  =5 
  

>6  =55 
G  =� 
F.  =5 

  

G  = 
>6 

 

F. 

 

55 

5 =  =220 HN. 

' /?G'/F' /NFF'7.ىGG 7/7䑅ل /N.7GGF 
 

– + 

– + 
V 

– + 

– + 

V 

 N. /Gn' F7G 7'NH
/FF>G /7&'/ OG N.طFH 

 /N.7GGH' /?G'/H' /NFH' 7'NH
//N.GG /7&'/ OG O.7GG 7/7G 
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●  O GF'OG GF'N77 ''F/' O.7GGF' 7'N.F' ' 'FNN O.F' /?F'G F7NG  .  
● Hg' OG7N 8'G.. 7'F.G. 7.NG  
●  ///N. 7'F. GHg'. 
● .7GGF' /7&'/F' NG G/..7N : 0'GH'FGF' FG H'?NF /N 
  –  :  'G  0'GH'FGF' FG H'?NF /.NN 

   (1/..'/H' /GH'FG' )  6G7F'. /N.7GGF' /7&'/F' OG 'GF 6G7NH : 
    (2/�>.G' /GH'FG' ) 6G7F'. /N.7GGF' /7&'/F' OG 'GF 6G7NH :                            : H'  

*************************************************************************** 
 

 

'GGN7?. : 
 7'N.F' //6 /GNF 6.طF 'G.GNF 7NN>. FGGN O.F' /GH'FGF' O  

. /N.7GGF' /7&'/F' FG /6N..GF' ''6.g' OG /G.F' F7GH 
'G.NG7. : 

(1 )OF/?G GN7  HN/ GN6NG ، /7N.G /GH'FG H0' /F'N77 
      G FGFF8'? //'F/G /F FNN77N.F'F FGN7F' 'G77 ../NH ، 
        FN7N. O7'G7G.(A) ، (C) . 
(2 )7F/FF' FG F'F/N67 'GNN? ../G 7'FGFGGNH ، GN7F' 7Gg. /F7G /FNN? FF6F. H' 'FF'N77g' HN7. GFGF6FH / 

      FF'6F'. //N67F' G6  G7?.  7'G7G /N7'/FF' F'7F'. F7.NH ،(B) GFG  7.N O6F' GN7F' .N./.F . 7'N.F' 
/..'/ /GH'FGG 'GG'/..7' : 

 0'.7NN7F' GN7 OG77 O7'G7G FN7N..(A) ، (C) ./N.7GGF' /7&'/F'. 
'GG'/..7' : 
 NG GG/.F'7'N.F' //6  . /6N..GF' 'G&'6.' FN. /G.F' F7G NG GG/.F' OF'.F'.H /N.7GGF' /7&'/F' NG 7'GF' 
'GFG? /7GG : 

O.F' /GH'FGF' OG GG/.F'  'GNFgNG G7H7G ''F/' 7'N.F'O GN7F' FN77 F? ، GوF0H GN7وF' OوN? /وF7GF' //N67وF' Fg6وF' 
OG GG/.F'.  HN7O77NH /7&'/F' OG F./N O6F' GN7F' GNG 7'N.F' NوG 7'GF' 7'N.F' //6 GF6F '?.. 7N>..H /GH'FGF' 7N>..G 

/N.7GGF' /7&'/F' . 
GH' O'  : 0/'6F GN7F' HN7 /'8 NFGF' 7'N.NF G.GH'FGO.7G ، OF'.F'.H . 7'N.F' //6 FF.  

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 
7NNوG FوO .?وF' Fو/N.7GGF' 7&'Hو/ GH'FGوو/ 

 /7N>.G0'.7NN7() � 
 GG/.وF' OF'و.F'.H /وN.7GGF' /7&'/وF' OوG 7'GF' 7'N.F' //6 OG GG/.NF

OG . /6N..GF' /7&'/F' ''6.' FN. /G.F' F7G 
2 FF6FGF' 0'.7NN7F' /GH'FG 7NN>. FGGN �  G/..7GF' GN7F' HN7 7NN>. FGGN GFgF? . FF'6F' GN7/. FN77 

.?وووو7F' G7ووووF7GF' //N6وووو/ GووووGH'FGF' Oوووو/  3
FF'6F'. /7N>.GF' � 

FوووF6F. H' 'وووGFGGN GوووFg  OوووN? 7'ووو/FF' F'7ووو' HN7ووو./F'N77ووو 
FNN77N.F' . 

/NGإ6ا /GNF?G : 
 

 
 
 

/GHاF䑅ل'  /N.7GGF' 
 

) /FF6F䑅7.ا0 'لNN7F' ( /�>.䑅ل' /GHاF䑅ل' 
 

 FN0/
7'N.H' 

 .H70
7'N.H' 

GFG 

FG /H'N7ط' 
NF77N.H' 

FH'8 /N7'䘭ن F'7 

(A) 

(B) 

(C) 

A 
 
C 
 

B 
 

 /GH'FG. F7.. /G'N? /7'N7F' /NFH H'6. F.'/ /.NN
 H'N77 OG GG/.. /7N>.GOG O.7GGF' 7'N.F'  7'NFG

/NFH  HNGN 'G/F?H ، /7'N7F' O '66.FG /NFNF' ON.7G 
N /N.7GG /7&'/ OG O.7GG 7'N. O77N G'7/F' ..7

 /7'N7F' H'. /7'6' O 'N7?G /7'N7F' GNN.'.. /NFNF' 76&G
 . /NFH OF' /.'/ OG 

 

F7NG /GH'FG 

F7NG' FN7 
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 G6.G' GH' HNGN7  7N. OF'GF' GF'? /N.7GGF' 0'7'N.NF /NGGF' 7&'7.F'OG O 'FNF'FH  O/وNN.. GG7و'. G77.و'' ?وGGF' '
G'7G6F  /FH ،. GG7'. /N.7GGF' /GH'FGF' 7'NF ///H .NG7 

 : /F FNFاNFG? GH' HNFا
.'H/g' : 
 /N7'7.–  7.NG'–  7.NG.FNG–  0'.7NN7– G /..'/ /GH'F–  FN7N. Gg7'–  

. O.7GG /'.6G 
.'Nطp' : 

(1 ) /N.7GG /7&'/ HNGFG6F'. 'GG . 
(2' ) /7&'/F' FN> G/.F' F7G FN?G / /..'/F' /GH'FGF' OG77 FN.( )7.NG.FN6F' /''7F 

      H 7'GF' 7'N.F' //6OG  /..'/F' /GH'FGF'(  )7.NGg' /''7F. 
(3 ) 7N> 7'GF' 7'N.F' //60'7G //? 0'.7NN7F' FF'8 GN7/.. /..'/F' /GH'FGF' NG /''7F /7G FG NG FN?H 7.NG.FN6F' 
     . HH/. NG 'GGN.7H )0( 7.NGg' /''7FH )F.( 
(4 /G.F' F7G ( OF'N. FG6. 'GNN? .N7/ N.F' GNFF' F/G )– . ) 7'N.F' //6 
(5 ) /G7F  7'. /.H' F. ( ÷OG ) 0 . /F'/ FG 
 

.HNGH' /''7H?NG )F.( 1 2 3 4 
?NGg' /''7H )0( 0.1 0.2 0.3 0.4 

 F. ÷0 10 10 10 10 
 

/>/gG' : 
/G7F  7'.  F. ( ÷ ) 0. ) /7G FG OG ( ..'/ 7'/FG  = 

.'.F.7g' : 
 

NG 7'GF' O.7GGF' 7'N.F' //6  /..'/F' /GH'FGF''N/77 .7'F.N وGNG77 FNو/ .وG.F' F7G ?GH' HNF'وF. G7و?N 'وG Nو H ، ' G
 : OF'.F'G 'N6'N7 GF? 7.?N O6F'H 

  F.∝                    0 
 ..'/ 7'/FG = F. ×                                                    0 

G( 6G7F'. ..'/F' 7'/FGNF 6G7NH ) /GNF OH'7N N H. /..'/F' /GH'FGF' 
  
 

                                                                      
 

H' OF?G. .7'F.. )G( /GH'FGF'  : 
● 'ًN/77  : 7'N.F' //6 0N./ /F? )F.( /G.F' F7G ?G.       
● 'NسG?  : . /G.F' F7G 0N./ /F? )0( 7'N.F' //6 ?G 

 
 
 
 

*************************************************************************** 
N.7GGF' /GHاF䑅ل'/ : 

●  O  7'GF' 7'N.F' //6H F7NGF' OG77 FN. /G.F' F7G FN. /.7FF'GNG . 
● ./Fg?F' FG FN?. : 
 
 

) GH' HNFاF ( /Gn' H7GH 7اN.F' //6 N. /Fg?F' 
 

– + 

V 

A 
+ 

– 

/N7'ط. 

/..'/ /GH'FG 

/'.GG 

?NG' 
.'.7NN7 

?NG.HNG 

 
 

4 
 

3 
 

2 
 

1 

    0.4   0.3   0.2  0.1    
 //87'N.H' 

/Gn' F7G 

 = G 
F0 

 

.  G = F. ×0 

GH' FNH'H  : 0N./ /F? GNG77 FN. /G.F' F7G ?G O 'N/77 '.7'F. 'G F7NG NG 7'GF' O.7GGF' 7'N.F' //6 .7'F..
/7'7/F' /.7/. 

 

 /N.7GGH' /GH'FG'=  
/FFFFFFFFFGn' F7G 
7'FFFFFFFFFFN.H' //8 

 

 = G 
F0 

 

. 

F0 
   .        G 

 

 /GH'FG'
/N.7GGH' 

 
7'N.H' //8 

  F7G
 /Gn' 

7'N.H' //8 

 /GH'FG'
/N.7GGH' 

 



   

   

  

  
8     

● GHg' &G'G.H 7N.G' / .FNG ///N. 7'F. . 
 
 
 
●  GN7?. FGGN F.7 'GGH GHg' 7N.Gg'.FN6F'H : ONN 'GG 
 
 
 
 
 

 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 

 ..N O 'NNG? GH' HNF'F FNF/. /.7.. ''7.' /F?
 GN6.7وووو'? /7.وووو/ /وووو7'7/ 7وووو' G/وووو/ ?وووو>/gG

/7&'/F'. /..'/F' /GH'FGF' � 

Hg 6ووF 77وو'GH' HNF و /.وو0N /7.وو/ 'F/وو7'7/ و /Nوو/ ..وو'/7 
. G.7'7/ /.7/ OG 7N>.F'. GN7F' /GH'FG 

2  /.7/ 0N./GH' F7NG /7'7/ � . /7'7/F' /.7/ ?'6.7'. /'/6. 'GFGF /..'/ F>. /GH'FGF' Hg 
*************************************************************************** 

G H' اFFNF O?G اG /.ا.g' 

1 
 O.7GGF' 7'N.NF F7NG /GH'FG4 GH' � '6و  OوG77 FNو/ .وG.F' F7G FN. /.7FF' H' O'  //6وH F7وNGF'

 OH'7N  G. 7'GF' 7'N.F'4 . GH'  

2 
 Gوو.GH'FG F7ووNG OووG 7'ووGF' 7'ووN.F' //61وو  GH'

 OH'7.5 7N.G' � 
 OH'7. F7NGF' '6  OG77 FN. /G.F' F7G H' O'5 . .FNG 

3  Gو.GH'FG F7وNG OوG77 FNو. /G.F' F7G2  GH'
 OH'7N4 .FNG � 

. F7وNGF' '6و  OوG 7'وGF' O7.وGGF' 7'وN.F' //6و H' O' OH'72وو 
. 7N.G' 

4  G./ووو'7 6وووN. Gووو7 .ووGN O7.وووGG F7ووNG3  7وووN.G'
 GNG77 FN. /G.F' F7GH15 .FNG � 

 OH'7. F7NGF' '6  /GH'FG H' O'5 . GH' 

*************************************************************************** 
G اG/F? /䨭ا./ 0' ي.g' 

1 
 F7وNG OوG77 FN. /G.F' F7G //'N8 0'و? /.وG G?6وNF

� ) O.7GGF' 7'N.F' //6F /.7FF'.( /7'7/F' /.7/ 
. G?6NF O.7GGF' 7'N.F' //6 /'/6. 

2 
 0'./ ?G G?6NF F7NGF /N.7GGF' /GH'FGF' /GNF //'N8

 � ) O.7GGF' 7'N.F' //6F /.7FF'.( /7'7/F' /.7/ 
. G7FNF O.7GGF' 7'N.F' //6 FF. 

/ .'7FFوو./ FFوو7''/ '/.ووGH'FGF' F'7وو/ GووN /'&ووN.7GG /7وو 3
� 7.NG.FN6F'H 7.NGg' 

 7.NG.FN6وF' /''7F F>. 'GFN. 767 7.NGg' /''7F /.7.
. O  'GG 

************************************************************************** 
/FNFo F&7اG : 

(1 ) '0' G./6 O.7GG 7'N. 7G0.2 G.F' F7G H'GH O.7GG H'.7 Hg. 7N.G' GNG77 FN. / 
     200 .FNG  .7/' ،H'.7F' /GH'FG                            .        /ظG'䔭م(GNN7 OF. ) 

 

Fo' :  
 

 

************************************************************************** 

1  GH'=  
1 .FFHNG 
1 7FFN.G' 

GHg'  : NF  F7NG /GH'FG
G. 7GN  G./6 O.7GG 7'N.

1  7N.G'H FN. /G.F' F7G
 GNG771  .FNG. 䑅ل'?H' GH' 

�.Gg'  : NF N. //6FFF7' 
GN O.7GGFFFF7 7NG OGFFF F
 G.GH'FG1  GH'F7GH  /G.F'

 GNG77 FN.1 . .FNG 

.HNGH'  : NF GFF /G.F' F7
F7NG OG77 FN.  G.GH'FG

1  GH' 7'GF' 7'N.F' //6H
GFg. 1 . 7N.G' 

0  =0.2 
F.  =200 
G  =� 

G  = 
F. 

 

0 

 

200 

0.2 =  =1000 GH' 
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(2 ) G.GH'FG O.7GG 8'G. NG 7'GF' O.7GGF' 7'N.F' //6 .7/'20 /F? GH'/G.F' F7G HNGN 'G 
      GNG77 FN. 220 .FNG   .                                                              /ظG'䔭م(77Fg') 

                                                              
Fo' :  

 

************************************************************************** 
(3 ) G.GH'FG F7NG22  ///'NF' /NF'/F' GFg. /FG/.GF' /N.7GGF' /NGGH GH'10  GNFNG  

       .7/'GNG77 FN. /G.F' F7G. 
 

Fo' :        
 

           G = F. × = 022  ×10  =220  .FNG 
*************************************************************************** 

/F7اF䑅ل' G.H 7اN.F' //6 /Gn' H7G /N.7GGF' /GHاF䑅ل' 
 
 GN7?.H' 

 H' /ووووووN.7GGF' /ووووووNGG Oوووووو 
'6Fوو/N.7GGF' 0'Fوو/ 'FG/.GFوو/ 
 OوووG F7وووNGF' ?7وووFG Hgووو.

. ///'H /NF'/ G7/F FG8 

 FووFFF HH6وو.GF' F>6ووF' 7'/ووFG Nوو 
6ووووو/NGG  /Fووووو/ GوووووN.7GGF' Fووووو/ )

FNGووGN .ووFG )1  FNوو/'N.7GG  ' 7وو/
G77O F7NG . 

 Oووو'  ووو 'FNN Oووو.F' /ووو?F'GGF'
 GF'N77و ''F/' O.7GGF' 7'N.F'

. F7NG OG 
  

6G7H'                    0                    F.                  G 
G/..سG' FNH'FH'              = 0G  ÷8             F.  =>6  ÷G           G  =F.  ÷0  
 7'NFH' 8'G0                 .NGg'7                7.NG.FN6F'              .NGGHg'7  
7'NFH' ///H                                   7N.Gg'                                  .FN6F'                                  GHg'  

*************************************************************************** 
 

 

/F&7g' oF' اG. /Gg?F' : 
() 0/7H OG 0'F'/.G' 0'>G'/GF' /N7NGG.F' ON.7G ON? /F.'7F' G'N?g' OG . 

 ()0/7H /N&7' OG ('.GF' . O77/GF' 
*************************************************************************** 

      
 
 

 

1 –  77 FN. /G.F' F7G .7'F.N. /7'7/F' /.7/ 0N./ /F? GNG 7'N.F' //6 ?G ................. O '.7'F. F7NG OG 
2 –  .... 8'G. G/..7N.... 7'N.F' //6 7'NFF ...........0'//N. ...... OG7............... 
3 –  .... 8'G. G/..7N.... 7'NFF .........../G.F' F7G 0'//N. ...... OG7............... 
4 –  .... 8'G. G/..7N....7'NFF ........... /N7'7.NF /N.7GGF' /?G'/F' /NFF' 0'//N. ...... OG7...............  
5 –   .............. F7NGF' OF' ............. F7NGF' FG O77N O.7GGF' 7'N.F' H G FNFN/6G FNN7NG FN7N. /F? 

       . O'/G. 
6 –  G/..7N ...................  'GFN. ، 7'N.F' //6 7'NF NGG/..7N ................... . /G.F' F7G 7'NF NG 
7 –  .................... G7'NF ///HH .................... 8'G.. O.7GGF' 7'N.F' //6 7'F. 
8 –  ...................... O  F7NGF' NG G7H7G ''F/' O.7GGF' 7'N.F' ' 'FNN O.F' /?F'GGF'........... 
9 –   ' 7'/FG /N.7GGF' FG /NGG 7H7G F? ..'FF' O.7GGF' 7'N.F' //65400  F7NG FG ?7FG 7.? GNFNGFG8 NG 

        G7/F5  ................... OH'7. F&'F/ 
10 –   HN. = .FN6F' ....................... ÷........... H ................. FG FG 7'NF ///H N H............... 
11 –    ...................... H' ................. &G'G. O.F' ...................... ///N. /N.7GGF' /NGG 7/F. 
12 –  ...................... ON? 7.NG.FN6F' F7NN 'GFN. ...................... ON? 7.NGg' F7NN /N.7GGF' /7&'/F' NG 

0  =� 

G  =20 
F.   =220 
  

G  =22 
G  =10 

 = 81 
F.  =� 

  

0  = F. 
 

G 

 

220 

20 =  =11 7N.G' 

 

10 

1 =  =10 7N.G' 0  = 
 

G 
 

8 

 71 : 'G.7'FN 'o /N.䐢7'. 'ل'.?H' FGG' : 
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13 –  G '0' ' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F>6F' H'20  OH'7N FN.7FF FN. GNFNG60  /G.F' F7G H G HN. 
         . .FNG ................. OH'7N FN.7FFF' FN. 
14 –  .... 8'G. G/..7N.... 7'NFF ............................ ///N. 7/F. O.F'H /76'.G /FN77. F7NG /GH'FG /GNF 
15 –  ..................... NG GG/.F' FN77 F? ..................... NG GG/.NF FF6FGF' 0'.7NN7F' 8'G. G/..7N 
16 –  . 'GNG 7'GF' O.7GGF' 7'N.F' //6 ................ /N.7GG /7&'/. .G/GF' /7N>.GF' /GH'FGF' GN7 HN7 /'8 'GNG 
17 –  'GF' O.7GGF' 7'N.F' //6 .7'F..F7G 0N./ /F? F7NGF' '6  /GH'FG ?G ................... O '.7'F. F7NG NG 7 

          . /G.F' 
18 –   ' 7'/FG /N.7GGF' FG /NGG 7H7G F? ..'FF' O.7GGF' 7'N.F' //6100 FG8 NG F7NG FG ?7FG 7.? GNFNG 

          G7/F4 .......................... H'N/ 
19 –  //H GNFNGF'..................... 7'NF / 
20 –   HN. = .FN6F' × ..................... ( ÷. ) /NF'/ 
21 –  . /N7NG //'G NG ......................... FG/. F? /7'.? O.7GGF' 7'N.F' 
22 –  ....................... H ...................... 'G  /N.7GGF' /GH'FGF' FG H'?NF /.NN...... 
23 –  . /N.7GGF' /7&'/F' NG /GH'FGF' /GNF 7NN>. NG ......................... G/..7N 
24 –  .......................... /77'N. /N.7GGF' /7&'/F' NG 7'GF' 7'N.F' //6 NG GG/.F' FGGN 
25 –   ................... = GNFNGF' ................... ×'NF ///H N H..................... 7 
26 – ......................... ON? H/. /N.7GGF' /7&'/F' OG O.7GG 7'N. 7GN g 'G/F? 7.NG.FN6F' /''7F 
27 – H'F.F' . FNN7NGF' FN. ....................... ON? GFN.N 7.آ OF' F7NG FG /N.7GGF' 
28 – 7N N H ................. ///N. F>6F' 7'FN ................... OH'..................... × 
29 – (( F7NGF' /G. OH'7N )'( F7NGF' /G. H'G '0'. FNN7NGF' FN. ................... GF G ) 
30 –  /7N>.GF' /GH'FGF' OG OF/?GF' GN7F' /GH'FG H0................  HN/ GN6NG'/F'N77 //'G FG          ................. 
31 – //'N8 /F? GN7F' HN7  OG .................. FF.H ................... /'/6. /7N>.GF' /GH'FGF' 
32 – ............................. FG FN7 N  O.7GGF' 7'N.F' 
 ********************************************************************                   

 
1 –  F'. /G.F' F7G 7'NF ///H GNFNG 
2 –  . /N.7GGF' /7&'/F'. 7'GF' 7'N.F' //6 7'NFF 7.NG.FN6F' 8'G. G/..7N 
3 –   GNFNG = 7N.Gg' × . .FNG 
4 –   FN. /G.F' F7G O  O.7GG 7/7GF /N.7GGF' /?G'/F' /NFF'//N.6G /N.7GGF' /7&'/F' HNG. 'G/F? GN.7F . 
5 –  NGg' 8'G. G/..7N. O.7GG 7/7GF /N.7GGF' /?G'/F' /NFF' H' F7NG OG77 FN. /G.F' F7G 7'NFF 7. 
6 –  . .FNG O  /N.7GGF' /?G'/F' /NFF' 7'NF ///H 
7 –  . /GH'FGF' 0N./ /F? G. 7'GF' 7'N.F' //6 FF. F7NG OG77 FN. /G.F' F7G /'/8' 'GNG 
8 –   GNFNG = 7N.Gg' ×. /NF'/ 
9 –  .FN6F' F7NN. OF'N.F' ON? /N.7GG /7&'/ NG 7.NG 
10 –   . GNG77 FN. /G.F' F7G ?G 'N7G? '.7'F. F7NG NG 7'GF' O.7GGF' 7'N.F' //6 .7'F..     
11 –  //'H GNG77 FN. /G.F' F7G HNGN 'G/F? 7N.G' //'H G./6 O.7GG 7'N. 7H7G. /G7N O6F' F7NGF' /GH'FG 

          GNFNG //'H OH'7. .FNG.     
12 –   . /N.7GGF' /?G'/F' /NFF'H /G.F' F7G 7'NF NG G/..7N 8'G. 7.NGg'   
13 –   GNFNG = 0'NF' ×. /NF'/ 
14 –  . .FN6F' O  /N.7GGF' /GH'FGF' 7'NF ///H 
15 –  . O8'N.F' ON? /N.7GGF' /7&'/F' NG 7.NGg' F7NN 
16 –   //6 7'NF NG FF6FGF' 0'.7NN7F' G/..7N . 7'N.F' 
17 –  O77N g7'N.F' . O.7GGF' /G.F' NG FNNH'7.G FNN7NG FN. O.7GGF' 
18 – . GNG 7'GF' 7'N.F' //6H F7NG OG77 FN. /G.F' F7G FN. /.7FF' O  /N.7GGF' /?G'/F' /NFF' 

 72  : /Gg? ?ض( ) ( /Gg? H') ×  OFN 'G G'G': 
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1 –  ..7'F.  O '.7'F. F7NG OG 7'FGF' O.7GGF' 7'FFN.F' //F6 O 'N7G? G77 FN. /G.F' F7G ?G/FF.7/ 0NF./ /F? GFFN 

      /7'7/F'  . 
2 –   G./6 O.7GG 7'N. GNG O77N O6F' F7NGF' /GH'FG1 G/F? 7N.G''  GNG77 FN. /G.F' F7G HNGN1 HNG. .FNG 

      10  . GH'   
3 –   O  /N.7GGF' /?G'/F' /NFF' 7'NF ///HGNFNGF' .   
4 –  .FN6F' 6 ..'/ 7'N.. /FNFFGF' /F/6F' N  . ///'NF' /NF'/F' NG 7N.G' //'H G./   
5 –   /N.7GGF' 7&'H/F' OG 7.NGg' F7NNO8'N.F' ON?                       . 
6 –  ///H  7'NF/N.7GGF' /F/6F' . HN.F' O    
7 –   ' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F>6F' 7'/FG H'G '0'300  OH'7N FN.7FF FN. GNFNG33300  HNGN 

        /G.F' F7G222  . .FNG   
8 –   7N>.F '?.. F7NGF' /GH'FG /GNF 7N>..GNG77 FN. /G.F' F7G  .   
9 –   NG FF6FGF' 0'.7NN7F' G/..7N7'NF . 7'N.F' //6   
10 –   7.NGg' /''7F /.7. GH' HNF'F FNF/. /7&'/ NG /..'/F' /GH'FGF' .F7./' '0'/N'GF g 'G .        
11 –   G./6 O.7GG 7'N. GNG O77N O6F' F7NGF' /GH'FG2  GNG77 FN. /G.F' F7G HNGN G/F? 7N.G'8 O  .FNG 
      10  . GH'   
12 –  /N.7GGF' /NGG  G. F7H '0' GNF' H' GFG /N.7GGF' H'F.F' G'..' FN.. O.F' /N.7GGF' F7NGF' /F'/ O       
13 –   G/..7N7.NGg' F' /NFF' 7'NFF /N.7GGF' /7&'/F'H /N7'7.NF /N.7GGF' /?G'//FN>G  .   
14 –   OF'.F'.H 7'N.NF G.GH'FG 0/'8 GN7F' HN7 /'8 'GNG/N6. . 7'N.F' //6 
15 –  GN7F'  G./6 O.7GG 7'N. G. 7GN F7NG /GH'FG N 1  GNG77 FN. /G.F' F7GH 7N.G'1 . .FNG 
16 –  '7F' G7.F' FG /7'7/F' H'F.F' /G.?N FN. F76F' ON? /7'.F' G7.F' OF' F.FNG7.F' NG /7'7/F' /NGG  . 
17 –  G/..7N  7'NFF 7.NGGHg' 8'G.O.7GGF' /G.F' F7G  . 
18 –   G./6 O.7GG 7'N. H'N77. /G7N O6F' F7NGF' /GH'FG2  GNG77 FN. /G.F' F7G HNGN 'G/F? 7N.G'2 .FNG 

          OH'7.4  . GH'   
19 –  />N7F' O  GH' HNF'FF /N6'N7F'  = G ( 0 ×F.  . )   

************************************************************************* 
 

 
 

1 –   8'G. G/..7N............  ..... FFNF' /?G'/F' /NFF' 7' /N.7GG. /N7'7.NF  7.NGg' (– Hg'G 7.NG– 7.NG.FN6F' ) 
2 –  .7NN7F' G/..7 0'. /FF6FGF' OG............  ..... /7&'/F'.  /N.7GGF'.   

                                                                   7'N.F' //6 7'NF (–  /G.F' F7G 7'NF– /GH'FGF' /GNF 7NN>. ) 
3 –   G/..7N 8'G.Hg'G7.NG  . /N.7GGF' /7&'/F'. .................. 7'NFF (  7'N.F' //6–  /G.F' F7G– /GH'FGF' ) 
4 –         .............. O  /N.7GGF' /GH'FGF' 7'NF ///H                    .FN6F' (–  7N.Gg'– ) GHg' 
5 –   7'NF ///H7'N.F' //6       .............. O                                .FN6F' (–  7N.Gg'– ) GHg' 
6 –  7'NF ///H  O  /N.7GGF' 0'F/6F'       ..............                    .FN6F' (–  7N.Gg'– GNFNGF' )  
7 –  7'NF ///H F' /?G'/F' /NFF' /N.7GG O        ..............               .FN6F' (–  7N.Gg'– GNFNGF' ) 
8 –   G/..7N............  ..... FFNGF' 7'/N.7GGF' /GH'F.                       7.NGg' (– Hg'G 7.NG– 7.NG.FN6F' ) 
9 –  /Fg?F' 0 / F. = G (     ................. O  GH' HNF'FF /N6'N7F' ) ،  ( F. = G – ، ) 0  ( 0 = G ×) F. 
10 –  ........... 8'G. G/..7F 'G /7&'/ NG 7'GF' O.7GGF' 7'N.F' //6 7'NFF........... 
                                                                            7.GH7N.F' (–  7.NGH7'.F'–  7.NG.FN6F'–  ) 7.NGg' 
11 –  ...................... 8'G. G/..7F F7NG OG77 FN. /G.F' F7G 7'NFF 
                                                                            7.GH7N.F' (–  7.NGH7'.F'–  7.NG.FN6F'–  ) 7.NGg' 
12 –   7N>................... 7N>F 'G/F? /N.7GG /7&'/ NG 'G O.7GG F7NG /GH'FG /GNF 
                F7NGF' G6  /'?.' (–  G. 7'GF' 7'N.F' //6–  GNG77 FN. /G.F' F7G– g' 0'FNGGF' ) /7&'/F'. O7. 

 73  :7. G./ 'G .N7 : 

 74  :N7NFH' N. 'G /حN7حH' /.'0䐥ل' ?.' : 
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13 –   ............... 8'G. G/..7N O.7GGF' 7'N.F' //6 7'NFF 
                                                                     7.NGg' (–  7.NG.FN6F'–  7.NGGHg'–  ) //N/7 /.'.' /.N. g 

14 –  ........ 8'G. G/..7N O.7GGF' /G.F' F7G 7'NFF 7.NGg' ( .......–  7.NG.FN6F'–  7.NGGHg'– ) 0'.7NN7F' 
15 –  ........................ 8'G. G/..7N /N.7GGF' /7&'/F' NG /N.7GGF' /GH'FGF' /GNF NG GG/.NF 

                                                                                    7.NGg' (– G.FN6F' 7.N–  7.NGGHg'– ) 0'.7NN7F' 
16 –   ............... 0'//N. /7&'/F' NG /7'GF' ''.7GGF' /NGG 7'F.        .FN6F' (–  7N.Gg'–  GNFNGF'–  ) GHg' 
17 –   G./6 O.7GG 7'N. 7G '0'2  G7/F FG8 NG F7NG FG ?7FG 7.? 7N.G'2 NG /7'GF' /N.7GGF' /NGG H G /FNF/ 

                     (                                . GNFNG ................ HNG. F7NGF'4 – 12 – 120 – 240   )  
18 –   7N.G' (                               ................. ///N. HH6.GF' F>6F' 7'FN–  HN.–  GNFNG–  ) GH'  
19 –   7NN>.F FF6FGF' 0'.7NN7F' G/..7N . /N.7GGF' /7&'/F'. ................... 

                             /G.F' F7GH 7'N.F' //6 /GNF (–  /G.F' F7G /GNFH 7'N.F' G'..'–  ) G '..'H 7'N.F' //6  
20 –   GF./6 O.7GG 7'FN. 7FG '0'0.2  GFNG77 FN. /FG.F' F7FG H'GH O.7GG H'F.7 HgF. 7FN.G'220  G .FFNG H 

        (                                                . GH' ................ HNG. G.GH'FG11 – 110 – 1100 – 11000  )  
21 –   ' 7'/FG /FN.7GG /FGH'FG HgF. 7N.G' /F/'H GF./6 O.7GG 7'FN. 7G '0'20 76F OG 7'N.F' //6 0/'8 G/ GH' 

          OF' /GH'FGF'2 G' G?6NF /'/6. ( ................. /GH'FGF' /GNF H G 7N.–  G7FNF FF.–  ?.7NF FF.–    ) 7N>.. g 
22 –   7'N.F' //6 H G G7FF' OF' 'GF'N77 FG8 FFH G?6F' OF' GN7 NG /7'GF' /N.7GGF' /F/6F' /NGG 0/'8 '0' 

                                                                               'GF'/G' /?.7' OF' /'/6. (–  ?.7F' OF' FF.–  ) /..'/ F>.  
23 –   ' 7'/FG /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' 7'/FG1  ..................... OG7N F7NG OG77 FN. GNFNG 

                                                                               GHg' (–  /G.F' F7G–  7'N.F' //6–  ) /GH'FGF'  
24 –   ' 7'/FG /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' 7'/FG H'G '0'2  OH'7N FN.7FF FN. GNFNG100  H G HN. 

          (                  . .FNG ................. OH'7N /G.F' F7G200 – 100 – 50 – 0.02  )  
25 –   ............... NG /.F'7F' /N.7GGF' 0'F/6F' FG/..    /N//F' (–  .6.F'–  GN.7g.F'–   ) F7NF'  
26 –   HN. (                     ............... &G'GN 7N.Gg' × /NF'/–  /NF'/ / GNFNG–  /NF'/ / HN.–  ) GNFNG / HN. 
27 –   G./6 O.7GG 7'N. 7G '0'4 .? 7N.G' G7/F FG8 NG F7NG ?7FG 71  G. /7'GF' ''.7GGF' /NGG H G /FNF/ 

          (                       . GNFNG ................ HNG.100 – 150 – 200 – 240  ) 
28 –   ' 7/F /F/6 07G10  G/7F FG8 NG GNFNG5  . 7N.G' ................ 7'N.F' //6 HNG.G F7NG NG H'N/ 
                                                                   (2 – 5 – 10 – 20  ) 
29 –   ..................... 7N>.N 'G/F? /N.7GG /7&'/ NG 'G O.7GG F7NG /GH'FG /GNF 7N>.. 

                                            GFN7 (–  GNG 7'GF' 7'N.F' //6–  /G.F' F7G GNG77 FN.–  ) F.7 'G ?NG. 
30 –   . /7'7/F' /.7/ 0N./ /F? ................ ?G O 'N/77 .7'F.N F7NG OG77 FN. /G.F' F7G 

                                           7'N.F' //6 (–  /7'7/F' /.7/–  FG6F'–  ) F.7 'G ?NG. 
31 –  H'F.F' FN.. O.F' /N.7GGF' F7NGF' /F'/ ................ N  7.آ F7NG. F7H 'G '0' GNF' H' GFG /N.7GGF' 

                                           O.7GGF' /G.F' (–  O.7GGF' 7'N.F'–  ) /N.7GGF' /GH'FGF' 
32 –   FF6FGF' 0'.7NN7F' G/..7N . /N.7GGF' /7&'/F'. ................. 7NN>.F 

 G.F' F7GH 7'N.F' //6/ (  –FG /G.F' Fط G7 –) FG 7'N.F' //6ط                                           
33 –   ..................... 7'N.F' //6 H G /N.7GG /7&'/ NG /N.NGF' 0'.7NN7F' GN7 HN7 /N8 NF 

                                           /N6. (–  FF.–  /..'/ F>.–  /.N. g ) //N/7 /.'.' 
34 –   . /N.7GGF' /7&'/F'. ................... NG FF6FGF' 0'.7NN7F' G/..7N 

                                           7'N.F' //6 7'NF (–  /G.F' F7G 7'NF–  /GH'FGF' 7NN>.–  ) //N/7 /.'.' /.N. g 
35 –  ...... 7NN>.F /FF6FGF' 0'.7NN7F' G/..7. . /N.7GGF' /7&'/F'.  ................. H  ........... 

                                           /G.F' F7GH 7'N.F' //6 (–  /G.F' F7GH 7'N.F' G'..'–  ) G '..'H 7'N.F' //6 
36 – F' F7G G7?N. O.7GGF' /NG?F' O.7F FN. /G.F .................. 

                                          O.7GGF' /G.F' (–  /N.7GGF' /GH'FGF'– /N.7GGF' /?G'/F' /NFF' ) 
37 –  ........................................................... ON? 0'.7NN7NF OF/?GF' FF'6F' G7/.N 

           (/HH6?G /H'N7ط' – /N7'䘭ن /H'N7ط' FN/ GNGFG FH6?G OH/?G GF7 – /HH6?G /H'N7ط' FN/ GNGFG OH/?G GF7 ) 
38 –  0'FN.H7.F' ( .................... /G7/ F? 7.?N O.7GGF' 7'N.F'–  0'FH7.GFg'–  ) 0'FH7.NNFF' 
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39 – .................................. HNGN O.7GGF' 7'N.F' /G7/ G'..' 
              ' OF' F6.FGF' /G.F' O0 F7NGF' FG ( ON?g–   F6.FGF' OF' ON?g' /G.F' FG– ) O '?G FN '..g' OG 
40 – 87>. /7&'/F' OG 7.NG.FNG FN7N.. G6NGg. 77/GF' /7F GH' HNF'F FNF/.F /N.7GG /7&'/ FN7N. ''F/' ........  
                          7'N.F' //6 7'NF (–  /G.F' F7G 7'NF–  7'N.F' //6 OG GG/.F'–  FN>  ) /N.7GGF' /7&'/F' /.GH 
41 – ........................ OG7N F7NGF' OG O77N O6F' /7/F' 0'FH7.GFg' FN7 

                                                                     O.7GGF' 7'N.F' //6 (–  0'FH7.GFg' /NGG–  ) O.7GGF' 7'N.F' 
    ********************************************************************** 

 
 

1 –  GF'OG G7H7G ''F/' O.7GGF' 7'N.F' ' 'FNN O.F' /?F'G F'F7NG . 
2 –  . ) OF/?G GN7 ( /N7NG //'G OG /.F'7F' /N.7GGF' 0'F/6F' FG/. 
3 –  0'F/6F' /NGG  /N.7GGF'Hg. /FG/.GF'  OG F7NGF' ?7FG/NF'/ G7/F FG8 . ///'H 
4 –  .7GGF' F7NGF' /F'/O .F'O F7H 'G '0' GNF' H' GFG /N.7GGF' H'F.F' 'GFG FN..F . 7.آ F7NG. 
5 –  O.7GG 7'N. GNG O77N O6F' F7NGF' /GH'FG  G./61  GNG77 FN. /G.F' F7G HNGN 'G/F? 7N.G'1 .FNG. 
6 –   7'N.F' //6/N.7GGF' /7&'/F' NG FG/.GF' /6 7G. 'G/F?/N.7GG /F  ' 7'/FG1  GNFNGHg.  ?7FGF' F7NGNG 

      F'/NF'/ ///'NF' . 
7 –  . F7NG NG 7'GF' O.7GGF' 7'N.F' //6 7'NFF G/..7GF' 8'G.F'   
8 –   . O.7GGF' /NG?NF /N.7GGF' /?G'/F' /NFF' 7'NF ///H   
9 –  G 7'GF' O.7GGF' 7'N.F' //6 .7'F..O  O 'N/77 '.7'F. 'G F7NG  /.7/ 0N./ /F? GNG77 FN. /G.F' F7G ?G 

        /7'7/F' . 
10 –  . /N.7GGF' /?G'/F' /NFF' 7'NFF G/..7N 8'G.   
11 –  /N.7GGF' /NGG GF' G./6 ..'/ 7'N.. /FNFF1 G 7N.G'O . ///'NF' /NF'/F' 
12 –   ' 7'/FG /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' 7'/FG1 GNFNG G77 FN.O F7NG . 
13 –  . F7NG OG77 FN. /7'GF' /N.7GGF' /NGGH HH6.GF' F>6F' FN. /.7FF'   
14 –  G77 FN. /G.F' F7GO F>6 H6. /F? F7NG G7'/FG 1  ' 7'/FG /N.7GGF' FG /NGG FFFF HN.1 GNFNG  FN. 

         F7NG OG77 
15 –   .FNG &G'G. 'G7'NF ///H /N&'N6NG /NGG × . GNFNG   
16 –  .7GGF' /G.F' F7GO .7F FN.O .7GGF' 7/7GF' OHNG. 'G/F? //N.6G /N.7GGF' /7&'/F' . 
17 –  .F' /GH'FGF'O  'G.GNF 7NN>. FGGNOG GG/.NF 7'N.F' //6 /GNF  /G.F' F7GHOG /N.7GGF' /7&'/F' . 
18 –   7'GF' 7'N.F' //6H F7NGF' OG77 FN. /G.F' F7G FN. /.7FF'GNG . 
19 –                                                                                . /N.7GGF' /GH'FGF' 7'NF ///H 
20 –                                         . /N.7GGF' 7&'H/F' OG O.7GGF' 7'N.F' //6 7'NFF G/..7N 8'G. 
21 – 7'N.F' 'G.G7/ ..7. /76F' F.'/ G'7.'  . O.7GGF' 
22 –  F7NG /GH'FGG. 7GN  G./6 O.7GG 7'N.1  7N.G'H GNG77 FN. /G.F' F7G1  .FNG. 
23 –  //67'N. 7GN O.7GG  G.GH'FG F7NG OG1  GH'F7GH  GNG77 FN. /G.F'1 . .FNG 
24 –  G.GH'FG F7NG OG77 FN. /G.F' F7G1  GH'GFg. 7'GF' 7'N.F' //6H 1 . 7N.G' 
25 – ' F7NGF'                                                                             . /N.7GGF' GFG FF.F. O6F 
26 –                                                                              . /N.7GGF' GNF' FF.F. O6F' F7NGF' 
27 – F FN. /G.F' F7G 7'NFF G/..7N 8'G.           . /N.7GGF' /?G'/F' /NFF'H /N.7GG /7&'/ OG FN.7F 
28 – . O.7GG 7/7GF /N.7GGF' /?G'/F' /NFF'H /N.7GG /7&'/ OG FN.7FF FN. /G.F' F7G 7'NF ///H 
29 –     . O.7GGF' 7'N.F' //6 7'NF ///H 
30 –                          . /N.7GGF' /GH'FGF' 7'NFF G/..7N 8'G.                                           
31 –                                                                                    . /N.7GGF' /NGG 7'NF ///H 
32 –  0 = F. ×. G 

33 –  /GH'FGF' (76 F7'/ ×. 7'N.F' //6 

34 – / 7&'H/F' OG 'G.GNF 7NN>. FGGN 0'GH'FG                       . 'G. 7'GF' 7'N.F' //6 OG GG/.F O. 

 '7G' ..G': /NH'.H' .'7'.?H' OF? F'/H' OGF?HطFح :  75 
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1 –   7.NG.FN6F' F7NN /N7'7.F' O.7F FG FG./N.7GGF' /7&'/F' OG. 
2 –  F' G/..7. /N.7GGF' 7&'H/F' F?. OG 0'.7NN7. 
3 –  . HN/6G 7.آ F7NG OF' HN/6G F7NG FG /N.7GGF' 0'F/6F' H'F.F'  
4 –   FF.FN g G/G. F7NG FG O.7GG 7'N.20  G/G. 7.آ F7NG OF' .FNG30 .FNG � 
5 –  . O.7GGF' /G.F' 76F 'GGF FNFN/6G FNN7NG FN7N. /F? O.7GG 7'N. 7GN g                         
6 –  . GFN7 //'N6. F7NGF' /GH'FG /'/6.     
7 –  . FF6FGF' 0'.7NN7F' /GH'FG 7NN>. FGGN   
8 –  NNOF'N.F' ON? /N.7GGF' /7&'/F' OG 7.NGg' F7 . 
9 – O8'N.F' ON? /N.7GGF' /7&'/F' OG 7.NG.FN6F' F7NN F7NG OG77 FN. . 
10 – . F7NG OG O.7GG 7'N. 7H7G 
11 – . /NF'/ / GNFNG = 7N.Gg' 
12 –  F7NGF' /GH'FG1 . GNG77 FN. /G.F' F7G 7'/FG ?G G7'N. 7'/FG OH'7.N 'G/F? GH' 
13 – . 0'.7NN7F' GN7 HN7 H'7FF /F? 0'.7NN7 'G. /7&'/ OG /'.7G /''6' /'/6. 
14 – . ''.7GGNF FN7N.F' /N. 6NG 7'/FF' 

*************************************************************************  
 

 

1 –  . 7.NG.FN6F'H 7.NGg' 
2 –  GGF' 7'N.F' //6H O.7GGF' 7'N.F' . O.7 
3 –   /G.F' F7G /N.7GGF' /GH'FGF'H 7'N.F' //6H GN7?.F' : /N/ FG (–  7'NFF' 8'G.– . ) 7'NFF' ///H 
4 –  . ) 'GGFG FG 7'NF NG G/..7GF' 8'G.F' : /N/ FG ( O.7GGF' 7'N.F' //6H /N.7GGF' /GH'FGF' 
5 – F/6F' /NGGN7 FG ?7FG OG /7'GF' /N.7GGF' /G  ( //GF5 ) / ( //GFH10 . O.7GGF' 7/7GF' 76F FG ) / 
6 – . //N.6G G.7&'/ O.7GG 7/7G OG77 FN.H F7NG OG77 FN. 7.NG.FN6F' /''7F 
7 – . /7N>.GF' /GH'FGF'H /..'/F' /GH'FGF' 

 ************************************************************************* 
 
 
1 –  NN7F' GN7 HN7 //'N8 /FF6FGF' 0'.7. ) 7'N.F' //6F /.7FF'. ( /N.7GG /7&'/ NG //N.NGF' 
2 –  ONF G?6 H' G'/?F' H /'NFF' FN. /76F' OG (0'..F''0'FH7.GF . O.7'.F' /F'7F' ON.7G   
3 –  8///'NF' /NF'/F' OG F7NG FG ?7FG 7.? /7'GF' /N.7GGF' /F/6F' /NGG //'N . 
4 –  6F' H'N77 FG8 //'N8G?6NF /N.7GGF' /F/ /F/6F' /NGG 0'./ ?G . ) O.7GGF' 7'N.F' //6F /.7FF'. ( 
5 –      . 7. F O.7GGF' /G.F' FG ON?' 'G //g O.7GGF' /G.F' H'GH H'FN/6G Hg7NG 7Gg. 
6 –   FNN7NG FN7N.76F 'GGF O.7GGF' /G.F' FN7N. GN7. . 
7 –   7'N.F' ' 'FNN O.F' /?F'GGF' //'N8F7NG OG GF'N77 ''F/' O.7GGF' . 
8 –  7NG GN7 HN7 //'N8F   (/N.7GGF' G.GH'FG /N/ FG . ) 
9 –  .7NN7F' GN7 HN7 //'N8 /N.7GGF' /7&'/F' OG .G/GF' 0' (.7GGF' 7'N.F' //6F /.7FF'.. ) O  
10 –   /N.7GGF' /7&'/F' OG /GH'FGF' F'7./' /.7FF'. (NG.FN6F'H 7.NGg' /''7FF7. . ) 
11 –  //'N8 G?6F' OF' F7NGF' OG77 FN. /G.F' F7G  /7'7/F' /.7/ 0'./ ?G. ) O.7GGF' 7'N.F' //6F /.7FF'. ( 
12 –   G7FF' OF' 'GF'N77 FG8 7FFH G?6F' OF' /N.7GGF' /NGG //'N8. ) O.7GGF' 7'N.F' //6F /.7FF'. ( 
13 –  G /7N.G ''.7GG /NGG ON? ON./N F7NG 7Gg. GNH'7N GFGFH /7N>7 ''.7GG /NGG ON? ON./N F7NG ? 

           . O.7GGF' /G.F' OG 
************************************************************************** 

 

 76  : O.'N 'G FF?:  

 78  :/F? //䨭0' ي'G :  

 77  : FG FG N. F7'F:  
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1 –           . /N.7GG /7&'/ NG 7'GF' O.7GGF' 7'N.F' //6 7'NF 2 –  . /N.7GGF' /?G'/F' /NFF' 7'NF 
3 –                               . F7NGF /N.7GGF' /GH'FGF' 7'NF 4 – . F7NG OG77 FN.. /G.F' F7G 7'NF 
5 –                . /N.7GGF' /7&'/F' NG 7'GF' 7'N.F' //6 NG GG/.F' 6 – . /N.7GGF' /?G'/F' /NFF' 7'NF 

************************************************** *********************** 
 
 

 )'( 
 '7GطFح

).( 
7'NFH' ///H 

)F0( 
G/..سG' 8'Gn' 

● O.7GGF' 7'N.F' //6 
● /G.F' F7G 
● /GH'FGF' 

● GHg' 
● GNFNGF' 
● .FN6F' 
● 7N.Gg' 
● HN.F' 

● .7.NG.FN6F' 
● .7.NGg' 
● .7.NG.'NF' 
● .7.NGGHg' 

************************************ ************************************* 
 

 

  

 )'( 
7'NFH' ///H 

).( 
OH'س. 

 ●7N.Gg' 
 ● GHg' 

 ● .FN6F' 

● HN.F' 

 ● .FNG ÷. 7N.G' 
 ● 7N.G' ×. /NF'/ 
 ● HN. ÷. GNFNG 
 ●GNFNG  ÷. /NF'/ 
 ● GNFNG ×.FNG . 

************************************************************ ************* 
 
 
 

 

1 –             . 7.NGGHg' 2 –             . FF6FGF' 0'.7NN7F' 3 –  . 7.NG.FN6F'           4 –  7.NGg' . 
 ************************************************************************* 

 
 

 

1 –                  . O.7GGF' 7'N.F' //6 2 –  7.NGg'                              . 3 –  . O.7GGF' /G.F'          
4 –             . /N.7GGF' /GH'FGF'       5 –                               . .FN6F' 6 –  . GHg'          
7 –  O.7GGF' 7'N.F' .                        8 –  7N.Gg'              .                  9 –  GNFNGF' . 
10 –  /G.F' F7G .                          11 –  /N.7GGF' /?G'/F' /NFF' .          12 –  GH' HNF'F . 
13 –  . /7N>.GF' /GH'FGF' 

 ************************************************************************* 
 

 

1 –  . 7N.G' /NF'/ .            2 –  GNFNG / HN.        .3 –  /NF'/ . 7N.G' / HN.      . 4 –   / .FNG   . 7N.G' 
5 –                       . GNFNGF'6 –                     . 7N.Gg'7 –                              ..FN6F'8 –   ./NF'/ / GNFNG 
9 –  . GH' . GNFNG / HN.    10 – . 7N.G' . GNFNG / HN. 

 710 :   )'( /NG?H' .7'FN 'G )0ـ( ، ).( FN/NG?H' FG ?.'
:  

 79  : OG G/..سG' 8'Gn' G7' 7G0':  

 711 :  /NG?H' .7'FN 'G ).( /NG?H' FG ?.'  )'(:  

 712  : FG FG G/..سN GNG:  

 713  : FG FG. /N7FG' 'G:  

 714  : /N.䐢ل' .'//NH' FG FG. 7'F. O.H' /N&'N6NGH' /NGGH' 7G0':  
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1 –   F7NG OG 7'GF' O.7GGF' 7'N.F' //62 7N.G' . 
2 –   F7NG OG77 FN. O.7GGF' /G.F' F7G5 G..FN 
3 –   O.7GG /NG?F /N.7GGF' /?G'/F' /NFF'1.1 G..FN 
4 –   G.GH'FG F7NG OG77 FN. /G.F' F7G3 '7N GH'OH 2 G.FN. 
5 – ' /F/6F' /NGG G7/F FG8 OG F7NG FG ?7FG 7.? /FG/.GF' /N.7GGF1  /NF'/.'7OH 6 GNFNG 
6 –  O.7GGF' 7'N.NF F7NG /GH'FG100 GH' . 
7 – //'H ' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F>6F' 7'/FG G77 FN. GNFNGO  OH'7N F7NG50 HN. . 
8 – /G. FN. F76F'O .7FO /N7'7. GO 7'N. 7H7G G/? /F'/ .7GGO  OH'7N1.5 .FNG . 
9 –  G.GH'FG F7NG OG 7'GF' 7'N.F' //61  OH'7. GH'5 7N.G' .  
10 –  G./6 7'N. G. 7GN O.7GG F7NG3  GNG77 FN. /G.F' F7GH 7N.G'15 .FNG .  

 ************************************************************************* 
 
 

 

       

1 – FH7.GFg' FF.F. . O7.' /70 OF' /70 FG F7NGF' OG 0' 
2 – . 'GF'/G' //g/ OF' F7NG OG /7'GF' O.7GGF' 7'N.F' //6 //'N8 
3 – . /N.7GG /7&'/ OG 7.NGg' /''7F G/?F. 
4 – . F7NG OG77 FN. /G.F' F7G 7.NG.FN6F' '7FN 
5 – . F7NGF /N.7GGF' /?G'/F' /NFF' 7.NG.FN6F' '7FN 
6 – F' 7'N.F' 7GN. F7NG OG O.7GG 
7 –  . FF6FGF' 0'.7NN7F' /GH'FG G/?F. 

 ************************************************************************* 
 
 
1 –  . O.7GG /'.7G OG77 FN. O.7GGF' /G.F' F7G 7'NF /FN77 طFG G77F'. /6H 
2 –  ●  G/..7. /N.7GG /7&'/ F/GN 'N7N7.. gG6 G77'. GH' HNF'F FNF/.F 

            ●  FN. /G.F' F7GH 'G /GH'FG OG 7'GF' 7'N.F' //6 FN. /FFg?F'  '.F.7g /FG/..7GF' /FN.7GGF' /7&'/F' G77' 
               . 'GNG77  

            ● FNF/.F /G/..7GF' /N.7GGF' /7&'/F' G77' N7F' /F/'?GF'H HNF'FF' 7F 7G0'H ، GH' HNF'F .G. /7'.F' /N6'  
3 –  . GH' GF'?F' /NG. 7G0' 
4 –  . GG7'. G7? /N.7GGF' NG HNF'F ?6HH O.7GGF' 7'N.NF /NGGF' 7&'7.F' G6.G' O6F' GF'?F' G7' 7G0'   
5 –  ?F7GF' 0'G76F' ..G.FN.7GGF' /6G.gF /F/GH'FGF'H /G.F' F7G 7'/FG H' 7'N.F' //6H /G.F' F7G 7'/FG / 

        /6G.g' ON? /N.7GGF' ‘G/..7GF' HNF'FF' G7' 7G0' ، //F'/F' /67F' /G7?G FG GFGG. طFG FN.67 /G7?G H G 
       . /N6'N7F' G.>N7 7G0 ?G GF6F       
6 –  . /N.7GGF' 0'GH'FGF' ?'NF' 7G0'   
7 –  . ) 0'.7NN7F' ( /7N>.GF' /GH'FGF' FG? /7GG 7'7..'. /76'   
8 –  F' FG6FNNF/?G FNGN7F 7'N.F' //6H /G.F' F7G FN. /Fg?F' F? 7.?N F.'FGF' FG 

       FN./'G .......... )'( GN7F' /GH'FG H' /6.N GFGH FN6N..G /GH'FG . )(( GN7F' 
                                            FG FF' (–  OH'7.–     ) FG 7.G'  
 9 –  'G. 0'G'/..7' 7G0'  . /N.7GGF' 7&'H/F' NG GNN7N. /N6NGH 7.NG.FN6F' 8 

10 –  F.'FG' FGشH'. /8حNG' /7&'/H' OG  : 
          'G?G F7.GF' )G( /GH'FGF' /GNF H G G?6NF 7.NG.FN6F' /''7F 0/'8 '0' 

         ................ O8'N.F' ON? 7.NG.FN6F'    
                                     G?6NF /'/6. (–  G7FNF FF.–  ) 7N>.. g    

/?NF.G /F&7' 

 715  : F' 'FHNF OF?G 'G:  

 716  : FG FG //䨭ي O.G:  

7'N.H' //8 

  /Gn' F7G 

( 
' 

)G( 

V 
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11 –  GO F.'FG' FGشH'  : 
         ●    � /7&'/F' OG 7.NG.FN6F'H 7.NGg' FN7N. /FN77 'G 
         ● ( 7.NG.FN6F' /''7F .7/'V    � ) 
12 –   � /NF'.F' H'G6g' FG FG6 FG GNF' 6G7N O6F' 'G )'( 

                 G( FG H'G6g' G'/..7' 7G0 ?4( : )6� ) 
              )(( ، /F.'7F' 0'H/g' FG /FN>G /N.7GG /7&'/ HNG 

                   � GH' HNF'F FNF/. 'G.77'N. GFGGN GNGH 
 
 
 

 
 

13 –  GO F.'FG' FGشH' : 
         ● � 8'G.F' '6  G7' 'G      
         ● g' GNF' 7N6. 'G ..G'( FG G'F71( : )4 � )       
         ●  � 8'G.F' '6  FG? /7GG 'G      
         ● � /..'/ /GH'FGG GG'/..7' FGGN GNG       
14 –  FNF?.H' ?G ، N.NH'.H' N.N.7GGH' N.7&'/H' O ?NG.HNGH' O.''7H N. F7'H :   
 
 
 
 
 
 

 
                                (1      )                                         (2) 

   

15 –  GO /7&'/H' /N.7GGH' F.'FG'/ : 
         ● ( G'F7g' GNF' 7N6. 'G ..G'1( ، )2 � )      
         ● 76F 'GFH //'GF' 76F FG O7.' /GH'FG. ) ( ' ( /GH'FGF' .F/..7' '0' 

             G 7.G' 'GFGFH ?7FGF' //'7G  � 7.NGg' /''7FF ///N '0'GG ، HN7F' O        
         ●  � '0'GFH � GH' HNF'F FNF/.F /7&'/F' G6  /N7. F        
16 – FN8'Gn /N6G7 F'G8' GG'G' :  
 
 
 

         ●  8'G. FG G7' 7G0'، � G/..7N GNGH         
         ● ? H/. '0'G)7( 8'G.F' /''7F FN. /.7FF' GNN 7( 8'G.F' /''7F OF') G. 7GN F7NG ?G FN8'G.F' F7H '0' 
             � O.7GG 7'N.                                                         

17 –  GO /N.7GGH' /7&'/H' F.'FG'/ : 
         ● . 7.NG.FN6F' /''7F .7/'         
         ● 0'.7NN7F' FF'8 GN7/. 7/' /6H  )(( /7FFF' OF' )'( /7FFF' FG 

             � GF0 FG ..F.7. '0'GH ، 7.NGg' /''7F ON? 
18 – GN7?. OG GH' FNH'H G/..7' :  
         (.FN6F' – GHg' –  7N.Gg' ) 

V 

A 2 G'�. 
 

3 GH' 
 

V A 

(1   )                        (2  )                             (3   )                      (4  )                         (5   )                            (6  ) 
 
 B 

C A 

(1) (2) 

(3) 

(4) 

V V 

3 GH' 
 

3 GH' 
 

6 .HNG 
 

6 .HNG 
 

A A 

2 �.G' 
 

6 .HNG 
 

(1  )               (2 ) 
 

A 

V 

  '              ( 
 

V A 

    )7(            )7( 

A 

V 

2 GH' 
 

4 �.G' 
 

  '   ( 
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19 –  GO /N.7GGH' /7&'/H' F.'FG'/ : 
         ● ( FG G'F7g' GNN? H/. 'G ..G'1( : )3       . ) 

         ● ( '6.F' .G7.N GG1 � G/..7N GNGH � ) 
20 – O'.H' FH/n' FG : 

 

F. 16 35 20 24 48 
0 4 7 5 6 12 

 
 

      � '0'GFH � GH' HNF'F FF/. g /F.'7F' .&'.FF' O' 
21 –  FG F.'FG' FGشH' : 

         ●      . 7.NGg' /''7F .7/' 
         ● Gg' /''7FF ///N '0'G O7.'. /GH'FGF' H'/..7' /F? 7.N3             � GH' 
22 – 'FG FG N. /N8'N7H' /Hg?H' 7G0 :     

         ●      . /N.7GGF' /NGGH 7'N.F' //6●    . 7'N.F' //6H /G.F' F7G 
         ●                      . GHg'H 7N.Gg'●  . HH6.GF' F>6F'H /G.F' F7G 
23 –   G77'/7&'/H' FF> G.N 'G/F? FGG' G/ ، GH' FNH'H FNF/ '䑇لg0 FG FG䩅ي /N.7GG /7&'/ : 

         ● . 7.NGg' /''7F GF6GH 7.NG.FN6F' /''7F FN? G/ 0'7G //? .................... /GNF 7N>      
         ● ..'/ 7'/FG OGG ................ ON? ............... /G7F  7'. /.H' ................. /GNF O  HNG.H /7G FG OG 
         ● . /N/7 7G?F'H O.7GGF' 7'N.F' //6 //'N6. ..................... /'/6N      
         ● . /7'7/F' /.7/ 0N./ /F? ..................... ?G .................... .7'F.. F7NG OG 7'GF' O.7GGF' 7'N.F' //6      
24 –  FG F.'FG' FGشH' : 

         ●      � 7.NG.FN6F' /''7F GNN? H/. O6F' 'G 
         ●             . .FN6F' G7? 
25 – GHg' .'''7H ض?.H ?NG.HNGH'H ?NGg' .'''7H ض?. GNG F.سG O.䐢ل' FH/n' ?N 

        /N.7GG 7&'H/ ?.7' OG .NFطG'H  OG /NH'p' FG'Gg' F'GGإFH/n' GH0 : 
                  

 

/7&'/H' ?NG.HNGH' /''7F ?NGg' /''7F Hg' /''7FG?N 
OHg' 
/NH'/H' 

6 
................ 

................ 
5 

4 
2 

//H'/H' 
/?.'7H' 

3 
20 

1.5 
................ 

................ 
10 

26 –  FG F.'FG' FGشH' : 
         .7. O6F' 'G)'( /7FFF' FG FF'6F' GN7/. /F? 7.NGg' /''7F 7N>. FG G..F 
             � )(( /7FFF' OF' 
27 –  OG  FGشH'O'.H' : 
 
 
 

                    )((                   )'( 
         .............. N  /7N>.GF' /GH'FGF' F? 7.?GF' 6G7F' 
28 –  GG' /F.'FG' /7&'/H' FGO.'N 'G F : 

         ●  /GH'FGF' ?NF7 7        ......................... 
         ● /GNF  /GH'FGF'7 7           . GH' ................... = 
         ●  /GH'FGF' OG /7'GF' /N.7GGF' /NGG7 7 /FNF/ G7F Hg.  

            ............... =                . GNFNG   

(1) 
 

(3) 
 

(2) 
 

A 

V 
6 .HNG 
 

1.5 GH' 
 

V 

/'.7G 
 

A 

FH'8 
 

' 
 

( 
 

A 

V 
6 .HNG 
 

7      7 

2 �.G' 
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1 –   G./6 7'N. 7H7G F? /..'FF' GNFNGF'. ''.7GGF' /NGG .7/'18  //GF 7N.G'7 . F&'F/   
2 –   ' 7'/FG ''.7GGF' FG /NGG 7H7G F? ..'FF' O.7GGF' 7'N.F' //6 .7/'600 g. GNFNGH 3 . F&'F/   
3 –  F' F>6F' 7'/FG H'G '0' FN.7FF FN. /G.F' F7G .7/' HH6.G16600 ' 7'/FG /FN.7GG /FF/6 FFFF HN. 

     600 . GNFNG 
4 –  FN. /G.F' F7G .7/'  G.GH'FG O.7GG 8'G. OG7730  GNG 7'GF' 7'N.F' //6H GH'10 . 7N.G' 
5 –   ' 7'/FG ''.7GGF' FG /NGG 7H7G F? ..'FF' O.7GGF' 7'N.F' //6 .7/'6000 Hg. F7NG ?7FG NG GNFNG 

     10    . F&'F/ 
6 –  NGGF' .7/'FN&'.7GGF' /FGF' /F7NG NG /7'F.GH'FG FF G2200 N.FNF/ //GF GH'FNN7N. /F? FF7G. GFG. 7/F / 

       O.7GG 220 . .FNG   
7 –   F7NG OG77 FN. /FG.F' F7FG H'G '0'6  F7NGF' Hg. 7'GF' 7'FN.F' //F6 .F'GH .FNG0.5 HNG. GGG 7N.G' 

      ' //6 G7/F /G. 7/7G OG77. F7H '0' F7NGF' '6  NG 7'GF' 7'N.F12  . .FNG      
8 –   GF.GH'FG F7NG NG /7'GF' ''F.7GGF' /FNGG 'G1000  //GF GH'30 GFNG77 FN. /G.F' F7G H'G '0' /FNF/ 

        OH'7N220   � .FNG      
9 –  GO .س/' ، F.'FG' FGشH'  : 
        ● H'FGF' /GNF. )G( /G 
        ● . ///'H /FNF/ Hg. /7&'/F' NG /7'GF' /N.7GGF' /NGG 

10 –   FN. O77N 'G/F? F7NG OG 7'GF' O.7GGF' 7'N.F' //6 .7/' 
          NG77G ' 7'/FG /N.7GG /F/6 10  Hg. GNFNG5 ./NF'/ 
11 –   /N.7GGF' FG /NGG 7H7G F? ..'FF' O.7GGF' 7'N.F' //6 .7/' 
         ' 7'/FG5400 GNFNG F7NG ?7FG 7.? . /?'7 G7F //GF  
12 –  G./6 O.7GG 7'N. 7H7G F? /..'FF' GNFNGF'. /N.7GGF' /NGG .7/' 

        8  //GF 7N.G'15  ./FNF/  
13 –  /N.'FGF' /N.7GGF' /7&'/F' OG G7/F FG8 Hg. /7'GF' /N.7GGF' /NGG .F'G '0' ، 

        60 /NF'/ O  30 GNFNG  .7/' ،.)G( GN7F' /GH'FGH 7.NG.FN6F'H 7.NGg' /''7F    
14 –  6F' 7'/FG H'G '0'> ' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F450 .7FF FN. GNFNGFN 

          OH'7N99000  ، HN.G .7/'7 .FN.7FFF' FN. /G.F' F  
15 –  G '0''7N F7NG OG77 FN. /G.F' F .G H' OH3 G.FN '/FG .7/' ،7 6F'>F 

         F' HH6.G ' 7'/FG /N.7GG /F/6 FFFF5 .GNG77 FN. GNFNG 
16 –  GO .س/' ، F.'FG' FGشH' : 
        ● . /GH'FGF' OG77 FN. /G.F' F7G 
        ● . /N.6G /'.6GF'H 7.NG.FN6F' /''7F 

17 –  G '0'' 7'/FG /N.7GG /F/6 FFFF HH6.GF' F>6F' 7'/FG H' 480 GNFNG 
         '7N FN.FNF/ G7/F FG8 OG FN.7FF FN.OH 960 .HN .7/' ، 7'N.F' //6 
         . FN.7FFF' FN. /G.F' F7GH O.7GGF'  
18 –   F7NG OG77 FN. /G.F' F7G H'G '0'5 G F>6 H6. /F? .FN G7/F200.FN. /N.7GGF' FG /NGG FFFF HN 

         GNG77 F' //6 .7/' ،. 7'N G7/F FG8 OG F7NGF' '6  FG ?7FG Hg. 7'GF'2  ./NF'/ 
19 –  7'N. 7G '0'  G./6 O.7GG0.2 G H'GH O.7GG H'.7 Hg. 7N.G'7 /G.F' FG .7/'7FN.7FFF' FN. /G.F' F  
          .H'.7F' /GH'FG .7/'  
20 –   G.GH'FG O.7GG 8'G. OG 7'GF' 7'N.F' //6 .7/'20 G HNGN 'G/F? GH'7 F/G.F' FN.  GNG77220 . .FNG 
21 –   G7/F F>6 H6. G6F '0'20 .GGF' FG /NGG FFFF HN.7 ' 7'/FG /N40  G.GH'FG GN7 Hg. GNFNG10 GH' ، 

         'GF' 7'N.F' //6 .7/'/7  OGGN7F' . 
22 –   G.GH'FG F7NG22  ///'NF' /NF'/F' OG GFg. /FG/.GF' /N.7GGF' /NGGH GH'10 ' GNFNG /G.F' F7G .7/FN. 

         77.GNG 

F.G F&'سG/?N 

10 �.G' 

220 .HNG 

A 

V 

)G( 

V 

A 

)G( 

2 .HNG 
 

6 .HNG 
 
5 GH' 
 

  
 

A 1 �.G' 
 

V 



   

   

  

  
20     

23 –  F.'FG' FGشH' FG  : 
        . /GH'FGF' OG77 FN. /G.F' F7G .7/'    
24 –  G F7NG /GH'FG .7/'7 GNG77 FN. /G.F' F50 G.FN  /F? ، 

         H6. 6> G7/F F3000 .NGG FFFF HNFFG / N.7GGF'FGFg. / GFF// 
         .FN.FNF/ 
25 –  G H'G '0'F7NG OG77 FN. /G.F' F7FF F24 G6H .FNFN.F' //F 7' 

              7'GF' GFg.2 7'GF' 7'N.F' //6 HNG. GGG 7N.G' F7NGF' '6  OG 
             . '0'FG  G/G. O.7GG 7/7G OG77. GNN7N.18 . .FNG 

26 –   G.GH'FG O.7GG 8'G. OG77 FN. /G.F' F7G .7/'30  //6H GH' GNG 7'GF' 7'N.F' 10 . 7N.G' 
27 –   ' 7'/FG /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' 7'/FG .7/'1  G.GH'FG F7NG OG77 FN. GNFNG20 GH'  ، 

          GNG 7'GF' 7'N.F' //6H2 7N.G'  . 
28 –  NGG .7/'FGGF' /.7NF'GF' /7G /O  GF.GH'FG O.7GG F7NG2200  GH'//GF //F? FN.FNF NN7N.F7/7G. G 

         G/G. O.7GG 220 . .FNG 
29 –  F7NG OG77 FN. /G.F' F7G H'G '0'8  F7NGF' Hg. 7'GF' 7'N.F' //6 .F'GH .FNG0.5 //6 HNG. GGG 7N.G' 

         G7/F /G. 7/7G OG77. F7H '0' F7NGF' OG 7'GF' 7'N.F'16 . .FNG 
30 – 6 FFFF HH6.GF' F>6F' 7'/FG H'G '0' ' 7/F /N.7GG /F/30  G7/F FG8 OG FN.7FF FN. GNFNG3 OH'7N F&'F/ 
       60 //6 .7/'G HN. . FN.7FFF' FN. /G.F' F7GH O.7GGF' 7'N.F' 
31 –  G./6 O.7GG 7'N. G. 7GN GN7. 7G. O.F' /N.7GGF' /F/6F' /NGG .7/'6  G7/F FG8 Hg. 7N.G'3 OF'N/ . 
32 – 'GF' /N.7GGF' /NGG .7/' 7'GF' 7'N.F' //6 .F'G '0' GN7F' OG /75  G7/F FG8 OG 7N.G'2  /NF'/. 
33 –  G7/F F>6 H6.N 'G/F? FN.7FF FN. /G.F' F7G .7/'12  ' 7'/FG /N.7GGF' FG /NGG FFFF HN.3  . GNFNG   
           G8gF' FG6F' H'G '0'H'GGFN. 7'GF' 7'N.F' //6 HNG. GGG /FNF/ G7F GF6F � 
34 – ' G7'/FG F>6 H6. /F? F7NG OG77 FN. /G.F' F7G .7/25  ' 7'/FG /N.7GGF' FG /NGG FFFF HN.5 GNFNG . 
35 – 7/'FF .F.NGg' /''7F7NGF' 7FN.7GG /7&'/ OG OF'N.F' ON? FFFN>G /F./. /FGH'FG ON? ONF /5 FH GH'F/''7 
        FN. O8'N.F' ON? F7NGF' 7.NG.FN6F'  'GNG7710 .FNG . 
36 – G. O.7F FN. /G.F' F7G H'G '0'F6NN. 8'F HN36 GH'FG O  'G .FNGFN.F' //6 .F'G '0' � HN6NN.F' Gg7' /F7' 

         'GNG /7'GF' O.7GGF'0.4 7N.G' 
37 –  GNG77 FN. /G.F' F7G F7NG /GH'FG .7/'10  G./6 7'N. 7H7G. /G7NH .FNG2 7N.G'   . 
38 –  7'GF' 7'N.F' //6 .7/' G.GH'FG F7NG OG25  GNG77 FN. /G.F' F7G HNGN 'G/F? GH'50 .FNG  . 
39 – .NG OG 7'FGF' 7'N.F' //F6 .7F/'FNN7N. /F? /7'FN7  'F.8 /F/'7G 7NFN7'7.. GF/GH'FG H'. O 'GN? /7'N7F' / 

           /F/'7GF' 7N.NG15 GH'  /N7'7.NF /N.7GGF' /?G'/F' /NFFF'H12 . .FNG 
40 –  .7/' ' 7'/FG /N.7GGF' FG /NGG GF7>.7. O6F' FG6F'10 /7&'/ NG 'G F7NG FG ?7FG 7.? 7H7GNF GNFNG 

         G./6 7'N. 'G. 7GN /N.7GG5 . 7N.G' 
41 –  O.7GG 7/7G OG77 FN. /G.F' F7G H'G '0'15 7/7GF' '6  H6.N 'G/F? /FNFFGF' /N.7GGF' /NGG .7/' ، .FNG 

        G F>6 O.7GGF' G7'/F510  . HN. 
42 – GF./6 7'FN. 7H7FG /F? O.7GG H'F.7 NG /7'7/ OF' ''F.7GGF' FNN/.F HH6.GF' O.7GGF' F>6F' 7'/FG .7/' 

        3  //GF 7FN.G'10 G/F..7GF' O.7GGF' 7/F7GF' OG77 FN. /G.F' F7G H'. 'GN? ، H'F.7F' /FGH'FG OG /FNF'/ 
        4 . .FNG 
43 – 7/'F .FG GFNG77 FN. /G.F' F7FG GN7 /FGH'4  ' 7'/FG /FN.7GG /FF/6 GNG 7G. 'G/F? .FNG6 //GF GNFNG 

        3  . /NF'/ 
 
 
 
 
 
 
 

  

  

A 

V 
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 : 7Gا/N.F' 7ا7GGF' 7.ى
'GG FN7/7G FG O.7GGH' 7'N.H' OF? FN7o' FG䩅ي  : 

 

/N&اNGNGH7GGF' اNgp'  /N.7GGF' 0'/FN䑅ل' 

F'7F' 'GNG HN/.. 'Ng.. /N.7GG /F'7 OF' /N&'NGNGF' / . /N.7GG /F'7 OF' /NG7/F' /F'7F' 'GNG HN/.. /6G.' 
 /G'.F' //G?g' ( F/G– . ) 0'N7'7.F' . ) O.7GGF' /FNGF' ( NG'FN/F' F/G 

 7'N.F'. 'GFG ..'FF' O.7GGF' 7'N.F' G7?N7G.7GF'                        . FG ..'FF' O.7GGF' 7'N.F' G7?N //7.GF' 7'N.F'. 'G                       . 
*************************************************************************** 

 
O.7GGH' 7'N.H' FG F'?NH /0NN 'GG : 

 

/F7اF䑅ل' G.H (1.7GGF' 7اN.F' )7 ىG.7䑅ل' (2.7GGF' 7اN.F' )ت⨱// ى䑅ل' 
7/7G' H7GGF' 'Ng.F' FG ..FN /N&'NGNG. /N&'.7GGF' 0'/FNGF' FG ..FN. 
 .H' ..'/ ) //NG (  //6F'.    //6F' 7N>.Gش//
 G'.'7'N.H' طFG //'H G'..' OG O77N. FN7G'?.G FN '..' OG O77N. 
 

 .'NسH'
 .'HH?GHg' 

.NN.F' O.7F //' FG ('7Fو/ 'N&'NGNGH7GGFو/ 
 OوووF' /Nووو?. Gووو/'&7/ /وووF' 0'وووFNGG Hgووو7 .وووG.F

.7FF' f'.7. 

.FG //'H G'..' OG ('7Fوط GوN'/.F' Oو/ ، /وG ..و/' 
 G6و77  وG..H  7G'و?GF' G'و..g' NG ('N7Fg' OG
. /7N.G /?77.H /F/g.G /7N/G 0'7G /7H/F' 

 
 
 

OH'N.H' FN/G.H' 
 
 

  
 
 
 
 
 
 

 /NH'GG'FFFH' . طFG /7N7F 0'G'7GF GNFF FGGN /NNN7 H' /7N7F 0'G'7G GNFF FGGN ) //N?. ( . 
FNNح.H' . //7.G 7'N. OF' GNNN/. FGGN g . 7G.7G 7'N. OF' GNNN/. FGGN 
G'/..7g'.' (1. O.7GGF' 'g7F' 0'NNG? ) 

(2. /N&'.7GGF' /6G.g' F?. FN>6. ) 
(1. ?7'N6F'H H8'FGF' /7'F' ) 
(2FN>6. ) G>?G . /N&'.7GGF' /6G.g' 

7G.سG' O.7GGH' 7'N.H'  :' ..'/ O.7GG 7'N. N F/F'. طFG //'H G'..' OG O77N //67&'/ . /N.7GGF' 
 O.7GGH' 7'N.H'//?G'  : O.7GG 7'N. N  FN7G'?.G FN '..' OG O77N G'..g'H //6F' 7N>.G/F'.7&'/ /N.7GGF' . 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 
N&'NGNGH7GGF' 'Ng.NF/ � 'F.'N/ NG /NG '  /ووF'7F' HNوو/ ./ووN/ O7.ووGGF' 7'ووN.NF '7/7ووG 7وو' .?..ووGFg

. 'F.'N/ NG 'GFG /N6.7F /N.7GG /F'7 OF' /N&'NGNGF' 

2 � ?F'7GF' FN>6. NG O7.G /NG ' NG'FN/NF  'وGFG /'6.7وN /وN.7GG /F'7 OF' /NG7/F' /F'7F' HN/N GFg
g'H /6G.g' FN>6. NG. /''6 

'Fوو'FGF' /7وو'N.F'. H8وو'NO  7?ووN.F' G7وو'7GF' 7وو../G Gوو 3
� //7.GF' 

. G'..g'H //6F' 7N>.G GFg 

2 

 'N.F' ?'NFا7GGF' 7.ى
 

FG6F'  

 7'N.F' //6  

FG6F'  

 7'N.F' //6  
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4  7Nوو/GNF O8'NووG GNF.7ووG 7 ..ووطG.7ووGF' 7'ووN.F' Fو/GN
OFGg' � 

. G'..g' //NGH //6F' ..'/ 7'N. GFg 
 

5 //N?. 0'G'7GF 7G.7GF' 7'N.F' FFF FGGN g � G'/F' /NFF' /GNF 7>7F . G/FN. 7/'7G FG /N.7GGF' /?  

6 7G.7GF' 7'N.F' F? //7.GF' 7'N.F' G'/..7' F66N �  GFg GNFF FGGN 0'G'7GF/NNN7  'GG 7'N. OF' GNNN/. FGGN
. 7G.7G 

*************************************************************************** 
 

 
  

● . O.7GGF' /NG?F' F/GNF  (7.H'N8'N.G H'GNF.7G H'  ):  
    ◄ FN7g' 7p' : ON? H/N ..NGF' .7FF' .         ◄ 77Hg' 7p'  :. .F'7F' .7FF' ON? H/N 
● /N7'ط.H'  :. /N.7GGF' /7&'/F' OG 'G /FN77. O '?G FNN7.G 7/G' H' FN/NG? O  
● : 'G  FN.N7'7' FN.FN77. /N.7GGF' //G?g' FN7N. G.N 

 

  .F? //G?g' FN7Nى 'F? //G?g' FN7N.    (2) O8'N.Fى 'G.H/F7    (1 )O'N.F 'لF䑅ا  
 

GN7?.H'  //وG?' //و?F /6وN..GF' ('7وFg' FN7N. /FN77 O 
. O '?G 

 GF' ('7Fg' FN7N. /FN77 O.6و'.F /G?و// 
. O '?G //G?' 

 
 
 /FN77
FN7N.H' 

Nوو.7N. Gوو7FF' FNوو. '7Fوو'G?NF .Fوو7FF'. HHg' /Nوو. 
 /NووG?NF .وو.NGF' F7ووNN Gوو/ O7وو'/F GN7وو. OF'وو/F'
.F'7ووF' .7ووFF'  .ووو.NGF' .7ووFF'. OF'وو/F' /NوووG?NF

. '6G H /F'/F' /NG?NF 
 H6ــــ.  HHg' /NووووG?NF .F'7ووووF' .7ووووFF' OووووF..N :

 H'6وNF'H )/وF'/F'( 7وN.g' /NوG?NF ..NGF' .7FF'H
. /FNG.GF' /N.7GGF' /N7'7.F' O.7F Hg/GN 

7Fg' FN7N. G.Nو') 'NGF..و/ G?gFو// GNGو' 
،  .7وووH G7'/ووو/ G?NFووو7FG Fووو. NG.ووو. G?ووو'

.7ووGNG /.F' G7وو' G?وو' 7N.Hوو7Fg' FNوو') '7Fوو
 .7FG FG?NF //'H. .F'7 

 H6ووو.  .ـــ.NG /ووو/'H .7وووF G'وووF  HNوووGN :
7FHوو. H'/وو/ 7وو'GN .Fوو/7F Hg.ووN7'7.F' Oوو/ 

. /FNG.GF' /N.7GGF'       
7'N.H' 7'سG . //'H 7'7G ///?.G 0'7'7G ) /?76.G ( . 

 

GFG 67>H' ON? HN7/F'  'وGF /وN.7GGF' /و?G'/F' /NوFF' /N7'7.
. FGGN 'G 7.G' 

'F/7وووووN? HNوووووN7'7. Oووووو/ 'FFوووووG'/F' /N?ووووو/ 
. FGGN 'G FF' 'GF /N.7GGF' 

 

G . / . F 
.FF' ?NG.G OH'7وG'/F' ON?و/ 'N.7GGFو/ G?gFو// 

 /N7'7.NF /FNGGF'، : H' O' 
F /N7'7.NF /?G'/F' /NFF'(F = )1 F +2 F +3 

?NF /?G'/F' /NFF' OH'7.. //'NF' /NG 
  : H' O' 

                                //'NF' /NG?NF F = /N7'7.NF F 
 
 
 
G77H' 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 
 /Fg?H'
/NH'N.H' 

  

 

G./.F  

//G?g' //?  

G./.F  

//G?g' //?  

/N.7GGF' 7&'H/F' ىG /N.7GGF' //G?g' FN7N. H77 
 

+ 

 
– 

–
  

–
  

–
  

+ + + 

–
  

–
  

–
  

+ 

+ 

+ 
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 : NFاG?gF /N.7GGF' /?G'/F' /NFF' 7// 'لF? /F7N䑅ى '6F: O'N.Fا7 
.'Nطp'  : 

 
 
 
 
 
 
 
 
(1 )N.7GG /7&'/ HNGF.7GG /NG? FG /O .NG.FNGH //'HF 7'( FG6F'. 'GG) HGNF FN?FFF' /F?G'/F' /NFN.7GGF' /F '6GF / 
      /NG?F' .7GGF'O  FG.FH ، 7.NG.FN6F' /''7F FG( F1) . 
(2 )G? F7FN.7GG '/NF Og/'GG 7.آ ' G?NFF  OF' HHg' /NFF'N.F' ON? /7&'/F' G6O G?F' ?GF F.'7F' /N(( FG6F'. 'GG )، 

      FN? G/  FG.FH /N.7GGF' /?G'/F' /NFF'( F2) . 
(3 )7FG? FF O'/N  O 'N.7GG  Og/'GG F'N.F' ON? /7&'/F' G6  OF'O N/NG?F' ?GFNF.'7F' FNN.7GGF' FF  FF.( FG6F'. 'GG) /FG 
       FG.FH /N.7GGF' /?G'/F' /NFF FN?( F3) . 

.'>/gG'  : 
(1 )G /?G'/F' /NFF'O /NFF' G?6 /NF'/F' /F'/F' G /?G'/F'O  OFHg' /F'/F'، 'O  H'( : F2)   /GNF G?6( F1) . 
(2 )G /?G'/F' /NFF'O G /?G'/F' /NFF' G'?6' //g/ //F'/F' /F'/F'O  OFHg' /F'/F'، 'O  H'( : F3) G'?6' //g/ H/'?. 

       /GNF( F1) . 

.'.F.7g' : 
F'N.F' ON? 'G./G?' /N7.GF' /N.7GGF' /?G'/F' /NFF'O = /N7'7.NF /FNGGF' //G?gF /N.7GGF' /?G'/F' ONFF' ?NG.G.   

H' O' F : F = )/N7'7.NF /?G'/F' /NFF'(1 F +2 F +3  
           F /N7'7.NF /?G'/F' /NFF'( /N/'G.G //G?' FG /FNGGF' = )  //'NF' /NG?NF F ×( H //G?g' //? ) 

*************************************************************************** 
 : G?gF /N.7GO// 'لF? /F7N䑅ى 'NF8'N.Fا6F: GF' /?G'/F' /NFF' 7ا7 
.'Nطp'  :  

 
 
 
 
 
 

 
 

 

(1 ).7GG /NG? FG /N.7GG /7&'/ HNGO  7.NG.FNGH //'H)'( FG6F'. 'GG  ،HGNF FN?F?G'/F' /NFF' /F '6GF /N.7GGF' / 
     /NG?F' .7GGF'O ' /''7F FG FG.FH ، 7.NG.FN6F (F1) . 
(2 ) O'/NG? F7  O 'N.7GG .آF Og/'GG 7 G?NFF ON? /7&'/F' G6  OF' HHg' /NO8'N.F'  F.'7F' /NG?F' ?G )(( FG6F'. 'GG، 

       FG.FH /N.7GGF' /?G'/F' /NFF' FN? G/ (F2) . 
(3 ) O/NG? F7 O 'N.7GG '  Og/'GG  ON? /7&'/F' G6  OF'O8'N.F' N/NG?F' ?GF.7GGF' F FNF.'7F' FFNNGGF)F.( FG6F'. ' /FG 

      FN?' FG.FH /N.7GGF' /?G'/F' /NFF (F3) . 

)F.(                                                 )((                                           )'( 

+ –
  

V + –  
 

+ –
  

+ –
  

V + –  
 

+ –
  

+ –
  

+ –
  

V + –  
 

F1 F2 F3 

–
  

+ 

–
  

+ 

–
  

+ 

–
  

+ 

–
  

+ 

–
  

+ 

V 
 

V 
 

V 
 )F.(                                            )((                                        )'( 

 

F1 
 

F2 
 

F3 
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.'>/gG'  : 
G /''7FF'O   //F'/F' /F'/F'O G 'G76FO  H ، /NF'/F' /F'/F'O G /''7FF' 76FO OFHg' /F'/F' . 

 H' O' : F1 F =2 F =3 . 

.'.F.7g' : 
7.G //G?' //?F /?G'/F' ONFF'8'N.F' ON? /NO H'7.O . //'NF' /NG?NF /?G'/F' /NFF' 

H' O' . //'NF' /NG?NF F = /N7'7.NF F : 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1  ON? /N.7GGF' //G?g' F?. F7N.� NF'N.F' ?G'/ /NF 7.G' ON? HN7/NF . 'GF /N.7GG / 
2 O8'N.F' ON? /N.7GGF' //G?g' F?. F7N. � .'GF /N.7GG /?G'/ /NF FF' ON? HN7/NF 

3 

'FFووG'/F' /N?وو/ 'N.7GGFوو/ ?Fوو/ .7NووG?g' FNوو// 
 'GNN7وN. /وF? 'وGFG 7.G' OF'N.F' ON? /N.7GGF'

O8'N.F' ON? � 
  

 OوN? O G'/F' /NFF' Hg?و/ 'N.7GGFو/ 'NNGFو/ G?gFو// 'GF.7وG /N?و'
OH'7. OF'N.F'  /وN.7GGF' /?G'/F' ONFF' ?NG.G //وG?g' G6وGF

 O ، .GFNوو' 'FFووG'/F' /N?وو/ 'N.7GGFوو/ 'NNGFوو/ G?gFوو// 'GF.7ووG /N?وو'
OH'7. O8'N.F' ON?  /?G'/F' /NFF'  /N.7GGF'. //'NF' /NG?NF 

4 
 F7و.GF' /وN7'7.F' FG?. O8'Nو.F' OوN? 'G./وG?'

//'NF' /NG?F' FG? � 
 

FF' HgوG'/F' /N?وو/ 'N.7GGFوو/ 'NNGFوو/ N7'7.NFوو/ 'FNGGFوو/ GووF ?وو// 
/N7.G //G?' OH'7. O8'N.F' ON? O '?G /?G'/F' /NFF'   /N.7GGF'
. //'NF' /NG?NF 

*************************************************************************** 
F&7اG /FNFo : 

(1 ) /NG? FGF /N.7GGF' /?G'/F' /NFF' //G?' //g/ FG /FNGG /N7'7.1.5  /NNGF' /N.7GGF' /?G'/F' /NFF' .7/' ، .FNG  
      : 'G./G?' .N7H '0' 
    . O8'N.F' ON? )((                          . OF'N.F' ON? )'(                                                  /ظG'䔭م(''FN7 F'w) 
Fo' : )'( = /NNGF' /N.7GGF' /?G'/F' /NFF'  F ×= H 1.5  ×3  =4.5 . .FNG 

          (() = /NNGF' /N.7GGF' /?G'/F' /NFF'  //'NF' /NG?NF F= 1.5 . .FNG 

 

*************************************************************************** 
(2 )7/': F.'FGF' FG6F' OG ( ، ' FNG77F' FN. /N.7GGF' /?G'/F' /NFF' . 

Fo' :  = O8'N.F' ON? /N7.GF' OFHg' /?NG.GNF F1.2 . .FNG 
           = OF'N.F' ON? /N7.GF' /NF'/F' /?NG.GNF F1.2  ×2  =2.4 .FNG 

           = /N7'7.NF F1.2  +2.4  =3.6 .FNG 

 ('H.ح�/)مG'䔭ظ/                                                                                                                                                                                            
 
 

*************************************************************************** 
   
 

/F&7g' oF' اG. /Gg?F' : 
() 0/7H OG 0'F'/.G' 0'>G'/GF' /N7NGG.F' ON.7G ON? /F.'7F' G'N?g' OG . 

 ()0/7H /N&7' OG ('.GF' . O77/GF' 
*************************************************************************** 

      
 
1 –  FG O.7GG 7'N. /FN.N /F' NG'FN /.N.FN/.N............... /F'7F' F............... /F'7 OF' ............... 
2 –  ................ 'G  O.7GGF' 7'N.F' FG H'?NF /.NN.......... H ............................. 

1.2 
.HNG 
 

1.2 
.HNG 
 

' 
 

( 
 

1.2 .HNG 
 

1.2 .HNG 
 

 71 '7'.?H' FGG' :: 'G.7'FN 'o /N.䐢ل' . 
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3 –  ..F. 'GFN. ........................ O'7'N. /N.7GGF' //G?g' ..F. /FNGF'     ........................ O'7'N. /N.7GGF' 0' 
4 –   FGGNON? HN7/F'  O.7GGF' 7'N.F'................... 'G  FN7/7G FG..... H ................................... 
5 –  &'NGNGH7GGF' 'Ng.F' /N/G' FG/N ........................ H ...................................    
6 –  &'NGNGH7GGF' /NN.F' NG/N ............................ 7'N. ..FNH /N.7GG /F'7 OF' ................... /F'7F' HN/.. 
7 –  0'G'7GF ...................... 7'N.F' FFF FGGN 'GFN. طFG /7N7F 0'G'7GF ...................... 7'N.F' FFF FGGN 

       7FطFG /7N . 
8 –  . G'..g'H //6F' .....................//7.GF' 7'N.F' 'GFN. G'..g'H //6F' ...................... 7'N. N  7G.7GF' 7'N.F' 
9 –  G7F?N .F.'FF' 7'FN.F' H G )NFG'FN/F'( O.7GGF' /FNGF' /F77'N. /FN.7GG /FF'7 OF' /FNG7/F' /FF'7F' FFNN/. /FF? 

       .......................... F 
10 – ..................... 7'N. OF' GNNN/. FGGNH ................ 7'N. NG'FN/F' FG ..'FF' 7'N.F' 
11 – .................................. H ............................... //7.GF' 7'N.F' 0'6NGG FG   
12 – G ..'FF' O.7GGF' 7'N.F'. 7G.7G 7'N. ..................... FG ..'FF' 7'N.F' 'GFN. //7.G 7'N. ..................... F 
13 – 7'N.F' G/..7N 'GFN. .......................... OG //7.GF' 7'N.F' G/..7N ................. OG 7G.7GF'............... 
14 – ' O6>N O6F' O.7GGF' 7'N.F'GF'H H8'FGF...... 7'N. N  ?F'7............ 
15 – ............ .7FF' ON? 77Fg' ط.F' H/N 'GFN. ............ .7FF' ON? HN7g' ط.F' ON? H/N O.7GGF' /NG?F' OG 
16 – N7NGF' //G?gF /N.7GGF' /?G'/F' /NFF'/ N7NGF' //G?gF 'GFG 7.G' ................. ON?/ ................. ON? 
17 – N7NGF' //G?gF /N.7GGF' /?G'/F' /NFF'/ ......................................... = OF'N.F' ON? 
18 –  N7NGF' //G?gF /N.7GGF' /?G'/F' /NFF'/ ON? ......................................... = O8'N.F' 
19 –  O 'NF'N. GNN/G. FGGN .................... 7'N.F'.ط. . FN7N/GF' //' O8'NN  

******* *************************************************************** 
 
 

                  

1 –   NG'FN/F' ..FN. //7.G O.7GG 7'N. 
2 –    . /N.7GG /F'7 OF' /N7N7'F>GF' /F'7F' HN/.. G'.F' /NG?F' NG 
3 –  G //G?' //?F /?G'/F' /NFF'  . //'NF' /NG?NF /?G'/F' /NFF' OH'7. OF'N.F' ON? /N7.G /N.7G 
4 –        .0'N7'7.F'H //G?g' NG /N.7GG /F'7 OF' /N&'NGNGF' /F'7F' HN/.. 
5 –  . 7G.7G 7'N. ?F'7GF'H H8'FGF' O6>N O6F' O.7GGF' 7'N.F'      
6 –  /N7.G /N/'G.G //G?' //?F /N.7GGF' /?G'/F' /NFF' . //'NF' /NG?NF /?G'/F' /NFF' OH'7. OF'N.F' ON? 
7 –   NG'FN/F' ..FN. O'7G.7G O'7'N. 
8 –                    . Gg7' Hg. //N?. 0'G'7G OF' 7G.7GF' 7'N.F' FFF FGGN                 
9 – . //7.G 7'N. OF' 7G.7GF' 7'N.F' FNN/. FGGN 
10 – ' ON? //G?' //? FN7N. /F?.F'7F' ('7Fg' F7N.H O '?G 'GNG /..NGF' ('7Fg' F7N. OF'N.F/ . O '?G 'GNG 
11 –  . OF'N.F' ON? O '?G 'GNN7N. /F? /N.7GG //G?' //?F /N.7GGF' /?G'/F' ONFF' ONF. 
12 –  . .F'7F' .7FF' ON? HN7g' ط.F' ON? H/N O.7GGF' /NG?F' OG 
13 – .G //6F' ..'/ 7'N. 7G.7GF' 7'N.F' . G'..g' 7N> 
14 –  . //'H G'..' OG 7G.7GF' 7'N.F' 0'FH7.GF' ('7F. 
15 – . /N.7GGF' /F'7NF O 'GGG O'7/7G /NG7/F' /F'7F' /?. 
16 –  . 7G?F'H 7G.7G OF' //7.GF' 7'N.F' FNN/. FGGN 
17 –  . /7'Fg' OG 7G.7GF' 7'N.F' G/..7N 

************************************************************************** 
 
 
 
 
 

1 –   /F'7F' HN/.. G'.F' /NG?F' NG/N7N7'F>GF'  . /N.7GG /F'7 OF' 
2 –   O'7'N. ..F. /N.7GGF' //G?g' O'//7.G  .   
3 –   7'N. //7.GF' 7'N.F'..'/      . G'..g'H //6F' 

 72  : /Gg? ?ض( ) ( /Gg? H') ×  OFN 'G G'G': 
 

 73  :7. G./ 'G .N7 : 



   

   

  

  
26     

4 –   ..FN7N.NGF'   . O'7G.7G O 'N.7GG O'7'N. 
5 –   FG //7.GF' O.7GGF' 7'N.F' ..FNG'.F' /NG?F' .   
6 –   0'G'7GF //7.GF' 7'N.F' FFF FGGNطFG /7N7F .   

************************************************************************** 
 
 
 
 
 

1 –   OG //7.GF' 7'N.F' G/..7N..................      
                                                        (H8'FGF'H ?7'N6F' /7'F' – /N.7GGF' /6G.g' FN>6. – F.7 'G ?NG. ) 

2 –   /NG7/F' ( . /N.7GG /F'7 OF' ................... /F'7F' HN/.. O.7GGF' /NG?F' NG–  /N7N7'F>GF'–  ) /N&'NGNGF'     
3 –  7'N.F' 7&'7. FG GF' 7G.7GF'  //6F' 7N>.G (       ...................–  G'..g' 7N>.G– ) G'..g'H //6F' ..'/ 
4 –   ON? HN7/F' FGGN7'N.F'  .................. FG 7G.7GF' 

                                                        /N&'NGNGH7GGF' 'Ng.F' (–  /N.7GGF' 0'/FNGF'– ' ONFF' 0'7/G  ) /N.7GGF         
5 –   0'.7NN7F' ( ................. 8'G. G/..7N //7.G O.7GG 7'N. /NFN.F–  NG'FN/F'–  7.NGg'–   ) 7.NGGHg'   
6 –  7G O.7GG 7'N. /NFN.FG.7N 7       .................. G/.. G'.F' /NG?F' (–  NG'FN/F'–  7.NG.FN6F'–  ) 7.NGg' 
7 –  7. FG7'N.F' 7&'     ................... GF' //7.GF' 

                                                         ..'/ ( //6F'–  G'..g' 7N>.G–  G'..g'H //6F' 7N>.G–  //6F' 7N>.G)    
8 –  GO  . /N.7GG /F'7 OF' .................. /F'7F' HN/.. O.7GGF' /NG?F' 

                                                         /N7N7'F>GF' (–  /NG7/F'–  /N&'NGNGF'–  ) /N&N6F'         
9 –  GO  . /N.7GG /F'7 OF' .................. /F'7F' HN/.. NG'FN/F' 8'G. 

                                                         /N7N7'F>GF' (– /F' /NG7–  /N&'NGNGF'–   ) /N&N6F' 
10 –  ?.7'FN.7GG //G?' /F 'GFG FGF /?G'/F' /NFF' /N/'G.G /1.5 /?G'/F' /NFF' HNG. OF'N.F' ON? /N7NG .FNG 

          (         . .FNG .................. /NNGF'3 – 6 – 1.5 – 12      )    
11 –  NN/G. FGGN ............... 7'N.F' . FG6F' 7N/G O8'NN GNF.7G ط.. O 'NF'N. G 

                                                     //7.GF' (–  7G.7GF'–  ) F.7 'G ?NG.     
12 –  ?G'/F' /NFF'FN.7GGF' /F/N/'G.G //G?' //g/F /F N7.GF //'NF' /NG?NF /N.7GGF' /?G'/F' /NFF' O8'N.F' ON? O '?G / 
                                                        OH'7. (–  G?6–   ) H'/G' //g/ 
13 –     . O.7GGF' 'g7F' /NNG? NG .................. G/..7N 

                                                O.7GGF' /FNGF' (–  O.7GGF' G7/GF'–  O.7GGF' /NG?F'– .7GGF' HN/GF'  ) O     
14 –  . //N/7 /FN77. 'G.'FNGG F7.. /N.7GG /7&'/ F/GN .................. FG6F' 
 
   
 
 
 
 
 
 
 
15 – .......................  HNGN طN7.F' /NG?F' FG ..'FF' O.7GGF' 7'N.F' 
                                             //6F' GN?6 7G.7G 7'N. (–  //7.G 7'N. //6F' ONF–  ) //6F' ONF 7G.7G 7'N. 

16 – ................... N  OF'?F' /7F'. ''.7GGF' /NFN. 0'7/G F? ..'FF' O.7GGF' 7'N.F' 
               //6F'H G'..g' ..'/ //7.G 7'N. (–  //6F'H G'..g' ..'/ 7G.7G 7'N.– ) //6F'H G'..g' 7N>.G //7.G 7'N. 

17 –  F.7G FN>6.F GNG77 FN. /G.F' F7G 0N79 .......................... FN7N. G6NN .FNG 
                                                                                   /NG? FGF G . / . F : H'. O 'GN? (1.5   ) .FNG 

         ● 3        . OF'N.F' ON? /N/'G.G /G'. //G?'●  9 ?'. O8'N.F' ON? /N/'G.G /G'. //G 
         ● 6        . OF'N.F' ON? /N/'G.G /G'. //G?'●  6     . O8'N.F' ON? /N/'G.G /G'. //G?' 

 74  :N7NFH' N. 'G /حN7حH' /.'0䐥ل' ?.' : 

V 
 

 
V 
 

 
V 
 

 
–  
 

 
+ 
 

 

–  
 

 
–  
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+ 
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1 –  . G'..g'H //6F' ..'/F' O.7GGF' 7'N.F' 
2 –   /F'7F' 'GNG HN/.. /6G.'/N.7GG /F'7 OF' /NG7/F' . 
3 –  ' ..'/ O.7GG 7'N. طFG //'H G'..' OG O77N //6F OG. /N.7GGF' 7&'H/F' 
4 –  //6F' ..'/ O.7GG 7'N. . G'..g' //NG 
5 –   O.7GG 7'N. 0'G'7GF GNFF FGGNGg7g' 7.? //N?. . 
6 –   FN '..' OG O77N //6F' 7N>.G O.7GG 7'N. OG FN/'6.G. /N.7GGF' 7&'H/F' 
7 –   FN7N. NG /G/..7GF' /FN77F'. /N.7GG /?G'/ /NF ON?' ON? HN7/NF /N.7GGF' //G?g' 
8 –  /F'7F' 'GNG HN/.. /6G.'/N.7GG /F'7 OF' /N&'NGNGF' . 
9 –  F? ..'FF' 7'N.F'G'.F' /NG?F' . 
10 – . NG'FN/F' F? ..'FF' 7'N.F' 
11 –  7'N. /7N7F 0'G'7G GNFF FGGNطFG . 
12 – FN77FN7N. /F F.NF GGNGF 'N7N.FF' FG?NF .F'7F' .7FF' /N.NGF' .7FF'. HHgFG?NF .F7FF'H OF'/F' /NF .F'7F' . 
         OF'/F' /NG?NF ..NGF' .7FF'. /NG?NF /F'/F' '6G H . 
13 – H'N8'N.G H'GNF.7G H'7. . /N.7GGF' /7&'/F' OG 
14 – HN7g' ط.F'  . O.7GGF' /NG?F' OG 
15 – 77Fg' ط.F' . O.7GGF' /NG?F' OG 
16 – FN77F 'GNG G.N FN7N. /FN7N. ('7Fg' FN7N.H ، '?G 'GNG //G?gF /..NGF' ('7Fg' .F'7F'F/  Gg7'. '?G 'GNG 

        7'/FF' FG . 
17 – . /N.7GGF' 7&'H/F' OG 'G /FN77. O '?G FNN7.G 7/G' H' FN/NG? 
18 – . O '?G //G?' //?F /6N..GF' ('7Fg' FN7N. /FN77 
19 – . /FN77. O '?G //G?' //?F /G.'6.GF' ('7Fg' FN7N 

*************************************************************************** 
 

        

 

1 –  7G.7GF' 7'N.F' F? //7.GF' 7'N.F' G'/..7' F66N . 
2 –  OF'N.F' ON? /N.7GGF' //G?g' F?. F7N. . /N.7GGF' /7&'/F' NG 
3 –  N.O8'N.F' ON? /N.7GGF' //G?g' F?. F7 . /N.7GGF' /7&'/F' NG 
4 –   /N.7GGF' /?G'/F' /NFF' F7NGF' /N7'7.NFFG 7.G' OF'N.F' ON?  /N.7GGF' /?G'/F' /NFF' F7NGF' /N7'7.NFON? 

       O8'N.F'. 
5 –  . //7.GF' 7'N.F'. H8'FGF' /7'F' NG G/..7GF' 7'N.F' G7?N   
6 –  G7?N . //7.GF' 7'N.F'. O.7GGF' /FNGF' FG ..'FF' 7'N.F'   
7 – . G7g '6G. /N&'NGNGH7GGF' 'Ng.F' /NG7. 
8 –  FN7N. G.N2  . .N.F' /N7'7. OG OF'N.F' ON? G'. /NG? 
9 – . /N&'NGNGH7GG /NN. /7'N7F' /N7'7. 
10 – //'NF' /NG?F' FG? O8'N.F' ON? 'G./G?' F7.GF' /N7'7.F' FG?. . 
11 – //N?. 0'G'7GF 7G.7GF' 7'N.F' FFF FGGN g . 

12 – OFGg' 7N/GNF O8'NG GNF.7G 7 ..طG.7GF' 7'N.F' F/GN . 

13 – . ?F'7GF' FN>6. NG O7.G /NG ' NG'FN/NF 

14 – N&'NGNGH7GGF' 'Ng.NF/ . 'F.'N/ NG /NG ' 

************************************************************************** 
 
 
1 –   /FN777N.NOF'N.F' ON? /N.7GGF' //G?g' F  /FN77H7N.N ON? /N.7GGF' //G?g' F    . O8'N.F' 
2 –  ''Ng.F /N.7GGF' 0'/FNGF'H /N&'NGNGH7GGF' 

 75  :: /NH'.H' .'7'.?H' OF? F'/H' OGF?H' حF7طG' ..G' 

 76  : O.'N 'G FF?:  

 77  : FG FG N. F7'F:  



   

   

  

  
28     

3 –   7'N.F' O.7GGF' 7'N.F'H 7G.7GF' O.7GGF' //7.GF' : /N/ FG ، 
        7/7GF' (– G'/..7g' 0'–  //6F'–  G'..g'–  7.f 'GGFG FG FNN/.– . ) 'GGFG FGF OF'N.F' FN/G.F'  

*********************************************************************** 
 
 
1 –  . /N.7GGF' /7&'/F' OG طFG //'H G'..' OG 0'FH7.GFg' ('N7F' 
2 –  ? /N/'G.G /N.7GG //G?' //g/ FN7N. 'GFG /NG? FGF /?G'/F' /NFF' ، OF'N.F' ON2 . .FNG 
3 –  'GFG /NG? FGF /?G'/F' /NFF' ، O8'N.F' ON? /N/'G.G /N.7GG //G?' //g/ FN7N.2 . .FNG 
4 –  . ) /N.7GGF' /?G'/F' /NFNF /.7FF'. ( OF'N.F' ON? /N/'G.G /N.7GG //G?' //? FN7N. 
5 – N/'G.G /N.7GG //G?' //? FN7N.. ) /N.7GGF' /?G'/F' /NFNF /.7FF'. ( O8'N.F' ON? / 
6 – . /N.7GGF' /7&'/F' OG FN/'6.G FN '..' OG 0'FH7.GFg' ('N7F' 
7 – . /NG7/F' /F'7F'. O.7GGF' /FNGF' /'/G' 
8 –   . /N.7GG //G?' //g/F O '?G /G.'6.GF' ('7Fg' FN7N. 
9 – ?' //g/F O '?G /6N..GF' ('7Fg' FN7N.  . /N.7GG //G 

*********************************************************************** 
 
 

1 –           . 7G.7GF' O.7GGF' 7'N.F'            2 –     . //7.GF' O.7GGF' 7'N.F'         3 –  . NG'FN/F' 
4 –  . ) /G'.F' /N7'7.F' ( G'.F' /NG?F'         5 –  '. /N&'NGNGH7GGF' 'Ng.F 

*********************************************************************** 
 

 
1 –                 ./N&'NGNGH7GGF' 'Ng.F'2 –             . //7.GF' O.7GGF' 7'N.F'3 –                     . 7G.7GF' O.7GGF' 7'N.F' 
4 –  /N.7GGF' 0'/FNGF'                        .4 –                 . /N7'7.F' 

*********************************************************************** 
 
  

1 –                                . O'7G.7G O.7GGF' 7'N.F' /.7N2 – . O'//7.G O.7GGF' 7'N.F' /.7N 
3 – '7G 7'N.F' FFF FGGN g . //N?. 0'G                           4 –  . /N7'7. //76FG //G?' //? /.7N 
5 –  . OF'N.F' ON? //G?g' FN7N. /.7N                       6 – . O8'N.F' ON? //G?g' FN7N. /.7N 

*********************************************************************** 
 
 
1 –  F77  OF'N.F' ON? ( /N.7GGF' //G?g' FN7N.– . ) O8'N.F' ON?   
2 –   . //7.GF' 7'N.F' 0'7H/   
3 –  . 7G.7GF' 7'N.NF OF'N.F' FN/G.F'   
4 –   /N7'7. ON? HN7/NF /N/'G.G /N.7GG //G?' //g/ FN7N. /N6NG FGGN 'G 7.G' ( 'GF G./.F– . ) FGGN 'G FF'  
5 –  /g/ GN/FF /N.7GG //G?'F 'GFG FGF /N.7GGF' /?G'/F' /NFF' ، /N/'G.G /1.5 FGGN GNG G77F'. /6H ..FNG 

      'GNN7N.  ' 7'/FG /N.7GG /?G'/ ONF ON? HN7/NF (1.5 .FNG – 3 .FNG – 4.5 .FNG . ) 
6 –  GN/F  'GFG FGF /?G'/F' /NFF' ، /N/'G.G //G?' /?.7'1.2 . /FN77 G77F'. /6H ، .FNGHN7/NF '?G 'GNN7N 

       ( /?G'/F' G.NF /N7'7. ON?1.2  .FNG– 4.8  .FNG– 2.4 . ) .FNG 
7 –  GN/F  'GFG FGF /?G'/F' /NFF' ، /N/'G.G //G?' /?.7'1.5 HN7/NF '?G 'GNN7N. /FN77 G77F'. /6H ، .FNG 

       ( /?G'/F' G.NF /N7'7. ON?1.5  .FNG– 3  .FNG– 6 . ) .FNG 
8 –  /N6NG  'GFG FGF G./.F /N.7GG //G?' //g/ FN7N.2  'GF /N.7GGF' /?G'/F' /NFF' /N7'7. ON? HN7/NF .FNG 

       (4  .FNG– 6 . ) .FNG 

 78  :/F? //䨭0' ي'G :  

 79  : FG FG G/..سN GNG:  

 710  : FG FG. /N7FG' 'G:  

 711  : FG FG //䨭ي O.G:  

 712  : G77H'. ضحH:  
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9 –  /FN6NG  /FN.7GG //G?' /F?.7' FN7N. 'GFG FGF /?G'/F' /NFF' ، /FN/'G.G3 .FNG /NFF' /FN7'7. ON? HN7/NF 
       N.7GGF' /?G'/F' ( 'GF /6  .FNG– 9 . ) .FNG 
10 –  /FN6NG  /FN.7GG //G?' /F/g/ FN7N.FGF /F?G'/F' /NFF'  OF'/F'H HHg' /NG?F' FG1.5 /F'/F' /NG?NFH .FNG 

        3  ( 'GF /N.7GGF' /?G'/F' /NFF' /N7'7. ON? HN7/NF .FNG6  .FNG– 4.5  .FNG– 3  . ) .FNG 
*********************************************************************** 

 
                

1 –  N.NH'.H' N.N.7GGH' N.7&'/H' OG /'.7G' /''8إ G/? ..7 7G0' : 
 
 
 
 
 

 

  

                       (1                                    )           (2 ) 
2 –  NF.'FG' NFGشH' FG  : 
       ●           � FG6 FG GN/GN O6F' O.7GGF' 7'N.F' ?NF 'G 

       ●    . FN7'N.F' FG FG 0'G'/..7'H 7/7G 7G0' 
       ●     � '0'GFH � F6G' FN7'N.F' O' 
3 –   /0'شH' /GFGH' .7..7' G/ 7.7N 'G ..G' 

           .'GFGH' OH'. N.  :                                                (1(                                   )2) 
       ●  . /7'Fg' OG G/..7. / '7G.7G '7'N. ..F. / '//7.G '7'N. ..F. / /N.7GGF /NG7/F' /F'7F' HN/.           
4 –  /NH'N.H' /Hg?H' F'8حNN Fg.'FG' FgGشH' //? N. 

           G'/H' /NFH'H //G?g'/N.7GGH' /? /F? 'G䑇ل /NFGH' 
          N.GF.q N.FN7ط. 'GFN7N. : 
       ●           .OF'N. G77 FG OG FN7N.F' /FN77 7G0' 
       ●  OG //G?' /?.7g' FN7N. /FN77 G77' 

                     . /F'/ FG 
       ●  /F? /F'/ FG OG /NNGF' G./.F /.H' 

            FN7N.           . '?G //G?' /?.7g' 
       ●  //6 HNG. FN.FN77F' O' OG 

              � ON?' 7'N.F' 
5 –   FG/F.'FG' /7&'/H'  : 

       ●           . 7.NGg' /''7FH ، /N7'7.NF /N.7GGF' /?G'/F' /NFF' /.H' 
       ● NF/.F /7&'/F' G6GF 'G.G'6' /7.F. O.F' /6G.g' 'G � 'NNG? GH' HNF'F F 
6 –   FG?0' ، /NH'.H' F'G8g'  : 

        
 
 
 
 
 

                  )F.(                             )((                                )'( 
       ●           . OF'N.F' ON? //G?g' FN/G. F/GN ............... FG6F' 

/?NF.G /F&7' 

FG6H' 

7'N.H' //8 

FG6H' 

7'N.H' //8 

 

 //?
//G?g' 
 

 
 

6 
 

4.5 
 

3 
 

1.5 
 

4     3    2     1  

G./.F /NFGH' 
 

 

 

 

 //?
//G?g' 

 

 
 

6 
 

4.5 
 

3 
 

1.5 
 

4     3    2     1  

G./.F /NFGH' 
 

 

 

2 .HNG 

2 .HNG       2 .HNG 
 

3 GH' 

A 

ط'
.FH
 G
./.
F

/N
7

 
 /F/'G.G' //G?g' //? 

/N
ط'7
.FH
 G
./.
F

 
 /F/'G.G' //G?g' //? 

/N
ط'7
.FH
 G
./.
F

 
 /F/'G.G' //G?g' //? 
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       ● ..... FG6F'          . O8'N.F' ON? //G?g' FN/G. F/GN .......... 
7 –  NF.'FG' NFGشH' FG  : 

       ●           . FNNG6F' FG FG OG //G?g' FN7N. /FN77 7G0' 
       ● ( /N7'7.F'. GNN7N. /F? 7.NG.FN6F' ، /''7F 7.G' 'GGN'1 ) 

           ( /N7'7.F'. GNN7N. /F? G.''7F G'2 . FNN?.F' ?G � ) 
           . /N/'G.G //G?g' ?NG. H'. 'GN? 

 
 
8 –   'GGFG FGH /N.7GGH' /?G'/H' /NFH' NN.7GG FN/NG? GN/H F'G '0إ  

                 3 77H'. 8حH ، .HNGFFFN77 7FG GFGGFN7N. /F).( ، )'( N.طFFH' N. '  
                  OF? FN7حFH :   

       ●            � )G( /GH'FGF' OG77 ON? /G. F7G 7.G' 
       ●    � )G( /GH'FGF' OG77 ON? /G. F7G 7>7' 
9 – F' 'FHNH OF?G 'G : 

     ●              . 'G./G?' //g /N.7GGF' /?G'/F' /NFF' OH'7. /N7'7.F /N.7GGF' /?G'/F' /NFF' 
     ● /N7'7.F /N.7GGF' /?G'/F' /NFF'  FG /FNGG3 OF'N.F' ON? '?G /N7.G /N/'G.G //G?' 

          OH'7.6 . .FNG 
10 –    /F/'G.G //G?' //? FG FNG.. /N.7GG /7&'/ F/䩅ي F.'FG' FGشH' 

              'GGFG FGH /N.7GGH' /?G'/H' /NFH'1.5  .HNG:    
        ● . /N7'7.NF /NNGF' /N.7GGF' /?G'/F' /NFF' .7/'            
        ●  ON? HN7/NF /7&'/F'. //G?g' G6  FN7N. /N6NG G77F'. /6H 
             /N.7GGF' /?G'/F' 'G.NF /N7'7.3     . .FNG 
11 – O'.H' FH/n' FGG'  : 

 

//G?g' //?  
(  FGH G . / . F

 'GFG2  .HNG) 

 F.  /.  /F? /N7'ط.FH  G 

//G?g' FN7N. 
O8'N.H' OF? 

//G?g' FN7N. 
O'N.H' OF? 

 'GG7HH O8'N.H' OF? //G?g' G7H FN7N.
O'N.H' OF? 'ً?G 'GGFN7N. G/ O'N.H' OF? 7.䐢ل' 

        4 
        6 

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

      ................ 
      2  .FNG 
  ................. 
  ................. 

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

     16  .FNG 
  ................. 

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

                        12 .FNG 
21 –  NFH' /N.7GG //G?' /?.7' GN/H F'G '0إ 'GFG FGH /N.7GGH' /?G'/H' /3 .HNG :  

         ●  OG 7 ، 7 FN.7FFF' FN. '?G 'GNN7N. /FN77 O7N7..F' G77F'. /6H 
             G./6 7'N. ON? HN7/NF F.'FGF' FG6F'3 . 7N.G' 
         ●   . /FNF/ G7F OG /GH'FGF' 7.? 7G. O.F' /N.7GGF' /NGG .7/' 
 : .H /78' Gش'8N. '7ح – 13
      ● OF'N.F' ON? /N7NGF' //G?gF /N.7GGF' /?G'/F' /NFF' 7'NF . 
      ● O8'N.F' ON? /N7NGF' //G?gF /N.7GGF' /?G'/F' /NFF' 7'NF. 
14 –  ?0' ، F.'FG' FGشH' FG : 

         ............... OH'7. ( ، ' FN.7FFF' FN. /N.7GGF' /?G'/F' /NFF' HNG. 
                        (6  / .FNG8  / .FNG10  / .FNG12  ) 7N.G' 
         //'NF' /NG?NF G./.F H'. 'GN? (2 ) .FNG 

 

A 

V 

)G( 

(') (() 

– 

– + 

+ 

(1) 
(2) 

V 

1.5 .HNG 

1.5 .HNG 

1.5 
.HNG 

1.5 
.HNG 

1.5 
.HNG 

3 GH' 

7 7 

' ( 
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15 –  FGH /N.7GGH' /?G'/H' /NFH' /N.7GG //G?' //g/ 8حNN F.'FG' FGشH' 
          'GFG1.5 .HNG :  
         ●    � //G?g' FN7N. ?NF 'G 
         ● /'  . /N7'7.F' G6GF /N.7GGF' /?G'/F' /NFF' .7 

 
  
 
16 –  N.F.'F.G' N.7&'/H' FG : 

         ●  . //G?g' FN7N. /FN77 7G0' 
         ● ( /7&'/F' OG 7'GF' 7'N.F' //6 .7/'1 � ) 

 
 
  
  

17 –  F.'FG' FGشH' FG : 
         ● ( FG G'F7g' GNF' 7N6. 'G ..G'1( : )4 )  � 
         ● ( 8'G.F' /''7FF ///N '0'G1 OF'N.F' ON? 7.آ /NG? FN7N. /F? ) 

               � /N.7GGF' /7&'/F' OG 
 
 
 

 
*********************************************************************** 

 
 
1 –   FG /FNGG /N7'7.F /N.7GGF' /?G'/F' /NFF' .7/'3 /N.7GG //G?'  'GFG FGF /?G'/F' /NFF'1.5 /F? .FNG 

       OF'N.F' ON? ( GGNN7N.– . ) O8'N.F' ON?   
2 –  /NH'.H' /N.7GGH' 7&'H/H' FG FG OG . ، ' NG7طH' N. /NFGH' /N.7GGH' /?G'/H' /NFH' .س/' : 
 
 

  
 
 
 
3 –  .س/' ، /F.'FG' /N.7GGH' /7&'/H' OG : 

      ● ' /?G'/F' /NFF'  . /N7'7.NF /N.7GGF 
      ●  . 7.NGg' /''7F 
4 –  N.NH'.H' N.N.7GGH' N.7&'/H' FG FG O ?NGg' /''7H .س/'   : 

 
  
 
 
 

/?NF.G F&'سG 

4 GH' 4 GH' 

2 .HNG 2 .HNG 
2 .HNG 

2 .HNG 

(1) (2) 

A 
 

A 
 

(1) 

(2) 

(3) 

(4) 

– 

– 

– 

+ 

+ 

+ 

1.5 .HNG 
 

 

1.5 .HNG 
 

 

2 .HNG 
 

 

' 
 

 

( 
 

 

1.2 .HNG 
 

 

1.2 .HNG 
 

 

1.2 
.HNG 

 

 

1.2 
.HNG 

 

 

' 
 

 

( 
 

 

1.5 .HNG 
 

 1.5 .HNG 
 

 
1.5 NG.H 

 

 

3 
.HNG 

 

 

2 
.HNG 

 

 

2 
.HNG 

 

 

' 
 

 

( 
 

 
2  
.HNG 

 

 

2  
.HNG 

 

 

2  
.HNG 

 

 

2 .HNG 
 

 

2 .HNG 
 

 

8 GH' 
 

 

A 
 

 

2 .HNG 
 

 

2 .HNG 
 

 
2 .HNG 

 

 

2 .HNG 
 

 

A 
 

 

A 
 

 
10 GH' 

 

 

10 GH' 
 

 (1) 
 

 

(2) 
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 5 –  .س/' ، /F.'FG' /N.7GGH' /7&'/H' OG : 
      ● . 7.NGg' /''7F 
      ● ' FN.7FFF' FN. /N.7GGF' FG /NGG FFFF HH6.GF' F>6F' 7'/FG  Hg. ( ،5 ./FNF/ 
 
   
6 –   OGN.NH'.H' N.N.7GGH' N.7&'/H' )G( /GH'FG' /GNH .س/' ، : 

 
 
 
 
 

 

7 –  'G'7FN O.H' /N.7GGH' /?G'/H' /NFH' .س/' ، F.'FG' FGشH' FG : 
      ● ( 7.NG.FN6F'V1. ) 
      ● ( 7.NG.FN6F'V2. ) 
 

 

 
 
8 –  H /0H' ، /F.'FG' /7&'/H' FG N.N.䐢ل' N.H'o' FG FG OG ?NGg' /''7: 

      ●  /'.6GF' HNGN 'G/F?K  . /N.6G 
      ●  /'.6GF' HNGN 'G/F?K  FN>G .  

 
 
 
9 –  /F.'FG' /N.7GGH' /7&'/H' FG : 

       Hg. /N.7GGF' /7&'/F' OG 7G. O.F' /N.7GGF' /NGG .F'G '0'50  /NF'/ 
       O 25 /.H' ، GNFNG : 
      ● . 7.NGg' /''7F   
      ● . 7.NG.FN6F' /''7F   
      ●      . )G( /GH'FGF' /GNF   
10 –   /N7'ط. FGH G./.F /GNH .س/'/N.䐢ل' .'N7'ط.H' FG : 
 

 
 
 
 
 

2 .HNG 
 

 

2 .HNG 
 

 

2 .HNG 
 

 

2 .HNG 
 

 

3 GH' 
 

 

A 
 

 
V 

 

 

2 .HNG 
 

 2 .HNG 
 

 2 .HNG 
 

 

2 .HNG 
 

 

2 .HNG 
 

 

2 .HNG 
 

 
A 

 

 

A 
 

 

)G( 
 

 

)G( 
 

 
(1) 
 

 

(2) 
 

 

3 .HNG 
 

 3 .HNG 
 

 2 �.G' 
 

 
3.5 GH' 

 

 

A 
 

 

V1 
 

 

V2 
 

 

4 .HNG 
 

 

4 .HNG 
 

 

2 .HNG 
 

 

2 GH' 
 

 

A 
 

 

K 
 

 

A 
 

 
V 

 

 

)G( 
 

 

1.5 .HNG 
 

 

1.5 .HNG 
 

 

1.5 .HNG 
 

 

2 .HNG 
 

 
2 .HNG 

 

 
2 .HNG 

 

 

3 .HNG 
 

 3 .HNG 
 

 3 HNG. 
 

 

3 .HNG 
 

 

1.5 .HNG 
 

 

1.5 .HNG 
 

 

1.2 
.HNG 

 

 

1.2 
.HNG 

 

 

1.2 
.HNG 

 

 

1.2 
.HNG 
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11 –  .7/' . F.'FGF' FG6F'. //6NGF' /7&'/F' NG 7'GF' 7'N.F' //6 
 
 
 
 

 

12 –  .س/' F.'FG' FGشH' OG : 
          H'. 'GN? ( ، ' FNG77F' FN. /N.7GGF' /?G'/F' /NFF'/?G'/F' /NFF' 
          /NG? FGF /N.7GGF'2  . .FNG 
 
 
13 –  .7/' . F.'FGF' FG6F'. //6NGF' /7&'/F' OG )G( /GH'FGF' /GNF 

 
 
 

 
14 –  .7/'  /NF'.F' 0'N7'7.F' FG FGF /N.7GGF' /?G'/F' /NFF' /GNF 'GN?/NG? FGF /N.7GGF' /?G'/F' /NFF' H'. 

         2 . .FNG 
            

 
 
 

                        (1(                                        )2(                               )3) 
 
 
 

  
 
 
 
 
 
 
 
 

 
 
 
 

A 
 

 

3 .HNG 
 

 3 .HNG 
 

 

3 
.HNG 

 

 

3 
.HNG 

 

 30 GH' 
 

 

' 
 

 

( 
 

 

A 
 

 

)G( 
 

 

1.5 .HNG 
 

 

1.5 .HNG 
 

 

4.5 .HNG 
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/G7?G GF F.7 H' : 
●  0'70 FG HNG.. 77'F?F'. 
●  /76F' /N.GOG 6G7..  /'NFF'. 
● . /N&'N6N6F'H /N&'NGNGF' 77F?F' 7'N. F? HN&7GF' N  /76F' .NG7. 

 /'NFF' : 
●  O 'F6.G /'NFF' /?. /F'7NF .   
● F /G8gF' /NFF' /N.H F? '6F. /F'7F' G6  : F 
   (1 )/'NFF' 0'FNGG 7.ط 'G6?.. . 
   (2 )/..NG 0'FN.H7.F' FN. 7G'F.F' /NF ON? .N>.F' '/'NFF' F.'/ //N.NGF' /F/6F 'G6?.H    . 
●  ONFF' G6 7.: O H OHNFF' 7'.ط.F' /NF OG 
    ◄ OG /F'7F' 7/7G /?.  /'NFF'. 
    ◄ O6F' 7/7GF' 7..?.  /76F' GFG /G.7.'G.NF .F' /7'..F'O ./NHNFF' /F'7F'. G7?. 
 
 

 

 
 

*************************************************************************** 
G ى.'N ا䑅ل FF? /.ا.g' 

1 

 /F'7NF 'F6.G /'NFF' 7..?.�  FوG?. OHNوFF' و7'.ط.F' ONوF G7و'. G7و/ .?وF'7 /'NوFF' F6و' /'.وFN GوFg
 OوووN?/'NوووFF' 0'وووFNGG 7.وووط H 'G6ووو?.. FN7 .وووG'وووF.F' /NوووF OوووN? .وووN>.F'

/..NG 0'FN.H7.F' /'NFF' F.'/ //N.NGF' /F/6F'    . 'G6?.H 

2 G. /7F.7وGF' 77و'F?F' 0'70 /وNNF' G7'
 � 'GN.'/ 7G'F. ONF /N.H FG G>7F'. 

 FN7 .وووG'وووF.F' ONوووF OوووN? .وووN>.. Oووو.F' OHNوووFF' ووو7'.ط.F' ONوووF /Nووو.NF
. 'G6?.H /..NGF' 0'FN.H7.F' 

*************************************************************************** 
 
 

?'?8䐥ش'7 'لFH' /7G'8 .G7? Gش.G' /N/ ) FN7NGN. O7FG ( OسH7GH' 䑅ل'?H' /N OF? OHg' /7GFH O
. /.F7H' /'NG' Fg. 0'GFH' OF? /7/FH' 'G GNNH'7NNH' 77F? FG ) /N&7G �> ( /7NظFG �> /?8' /'?.H' 

 :  ظا6FF' /7Gا6g' 7?ا?ى
● O7N&7F' FG'?F' 7..?N /.7FF' N  77'F?F' 0'70 /NNF' 7'7F.7' /N//. NG  0'FN.H7.F' //? OF' 0'FH7.NNFF' //? FN. 
● ./.FNNF' ONF7'F?F' F?. 0'70 /F? ON? 7FFH7.NNFF' FG //FN6N 0'F?F' ON? /FF' //F 7'7F.7g G8gFF ، 'F OGG GF6 
   . /N?N.7F' /?6GF' 77'F?F'. 77'F?F' G6  G7?.H //&'8 /F'7 FG 'GNG 'G ..7. /7F.7G 7N> 
● ' 77'F?F' /N/G' FG /?6GF( GNNFNG76F'H GNNFNNN7F'H GNN/N.H7F'H GNNFNFN.F'H GNN6N7F'H GNNF'7NNF'H GNN/'7F' )   . 
● HN/..G //&'6F' /F'7F' FG 7N..NF O&'FN. FG6. /N&7G 7N> 0'?'?6' 7'/7' OF' /?6GF' 77'F?F' 0'70 /NNFF' FNG. 
    '>. G7?N 'GNG '7'7F.7' 7/G' O7.' 77'F? 0'70 /NNF' OF' . O?'?6g' 7'6FF' /7  
 
 
 
 
 

 

OHNFH' 7.'?H' ONF  . /'NFF' 0'FNGG 7.طF /G8gF' ONFF' O  : 
H' . 0'FN.H7.F' FN. 7G'F.F' ON? .N>.F'H /'NFF' 0'FNGG 7.ط ON? FG?. O.F' ONFF' O  : 

/NHNFH' /F'طH' . OHNFF' 7'.ط.F' ONF FG ..F.H /'NFF' OG /FH6.GF' /F'7F' O  : 
 
 
 

  O?'?F8䐥ل'  'FشFH' /7G'>  :O&'وFN.F' HNو/.F' /وNNG? Oو  
FgOوووG //Nووو.NGF' 77ووو'F?F' Fووو/ 70'0 .?وووNN  /ووو?N.7F'

/FH'/G 'GFG  F.7' 7/G' .NG7. OF' HN7NNF O'7'7  . 
 

/N?N.طH' /?شG' 77'F?H'  : ON7و7 ./.و'F? Oو 
N6Nو/ 'N? 'G.'70 /NNFوO ?و// GوFH7.NNFF' Fو'0 

F' ON?. ' 7'7F.7g G8gF' //? 
 

3 

g' 76اFF' /7Gظا G6ا.G'6?ا?ى 
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G ى.'N ا䑅ل FF? /.ا.g' 

1 
/?6GF' 77'F?F' G7' 77'F?F' F?. ON? FN7N �  OوN? 'وG.'70 /وNNF' ''Nو./' /.N.F 'GFG //&'8 /F'7 Fg7Fg

. ' 7'7F.7g /G8gF' FG 7/G' 0'FH7.NNF 

2  � /?6GF' 77'F?F' FG GNNF'7NNF' 77F? 7..?N 7.NNFF' //وو'// ?ووN6F //وو?F' Fوو? G70.وو /'NووF OووG 0'ووFH G8gووF'
. ' 7'7F.7g 

3 /7F.7G 7N> /?6GF' 77'F?F' 0'70 /NNF' � //و/ 8'&وF'7 FوG 'وGNG 'G ..7.  //و? OوN? 'وG&'N./g /و.N.F
 0'FH7.NNFF' FGF' ON? /N6N. ' 7'7F.7g G8gF' //?   

4 � GNN6N7F' 77F?F O&'FN. HN/. ///N ? G.'NF ON./. ?6G 77F? GFg ///N GF6F //&'8 /F'7 ON
 . '7'7F.7' 7/G' .NG7. OF' F7NF O&'FN. HN/. GF 

.NGوووNNF' Fووو/ F?F' 0'70'7ووو6GF' 7ووو?/ 'FوووO '7ووو/'7  5
O&'FN. FG6. /N&7G 7N> 0'?'?6' �  

. //&'6F' /F'7F' FG 7N..NF 

*************************************************************************** 
 

 

N/NHNH .g?'G. FN77 F? O?'F7H' O?'?8䐥ش'7 'لFH' ..F  : 
(1'GNG GGح.H' FG䩅ي )  . /NGN7F' 8'7>g' OG G/..7.H /NHNFF' 0g?'6GF' OG O7.. : 
(2'GNG GGح.H' FG䩅ي g )  OG O7.. : /N76F' F.'FFF'. /N.7/F' 8'7>g' OG G/..7.H 

 
 
 
 

*************************************************************************** 
 
 
 

 

FGo  ''GF?H'OG GGح.H' FG G' /F'طH' /NGGO.H' /NHNFH' .g?'G.H' FG /FFطF  /NHNFH' .g?'GG'. ///
.H'.HO' OG 'GG'/..7' FG䩅ي G /NGFسH' 6'7>g'O F/G .g'䕰م' FG �/GH' : 

 

Hا䕰م' /NHNFF' /F7اF' 0اG'/..7' 
.7F' .ش.H .g?F'77سH' F/G 6'7Gg' 7 .?ضN . 

 

/?'76F' 
F? ''ضFH'O  .'G䐢ل'. 

.'.'.FH' ض?. .gg7 Nس/ . 
 

 'F7Fا?/
 FNGNFNسH' 78'&ح NHإ F'G7H' FNN/ /G/..سG'GO 7.NN.GGH' ''60' ض?. ?NF7. 

. /N.7GGH' /6G0g'. /o/G' /NHH?GH䐥7 'ل&'H/H'H 
/N?'F7H' .'..FG' .NN? F? GشGH' . 

   

 .7GGF' /NFN.اء
 ''.7GGH' /NHN.H .'G7䕱م' FN>ش. OG /NHNFH' /H'طH' FG /.'FH' /7'7o' F>.س.

F?  .'FN.7N.H' /7'/إ OG ..'FH' ''G' 7'. G'/..7'H ، F'NF>H' O./ ''G' N.س. FN77
. ''.7GGH' /NHN. 

 .GH' .N. O.H'H 7GFHض'' .F7 إO ' O.س../OHNH /NHNG G .س../6G.7' .H' .N7'N7H' GGا6GF' Gاء

.NFF.F' . /NGNn' G'NG'H FH?.H' F? .NFF.H' 

*************************************************************************** 

 '6FFا6g' 7?ا?ى 'F7Fا?ى
 

O?'?8䐥ش'  'لFH' O?'F7H'  : FوG /وFN7FGF' /وNHNFF' /F'7F' H' ?'?6g' N 
. /N76F' F.'FFF' H' /NHNFF' 0g?'6GF' NG O7.. O.F' /NHNFF' 0g?'6.F' 

 

/NHNFF' /F7اFF /NGF7F' 0اG'/..7g' 
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● O?'?8䐥ل' /NF.H'    . /&N.F' NG 'G.N?NF //'N8H /NHNFF' 0'?'?6g' /NGG ?'6.7' N  : 
● . 7.GGF' ?'?6g' 7/FN. ) GN7F' ( G7'. G7?. ///N    
●  O?'?6g' /NN.NF H'7/7G /.NN: 

 

7Gا/7 
/N?N.7 

OG F/G..  : 
(1 )87g' /77 ON? //N.NGF' /N?N.7F' ?'?6g' 7/'7G .) /?6GF' 77'F?F' ( 
(2O.7'.F' ''66F' FG O.'. O.F' /NFNGF' /?6g' ) .     

7Gا/7 
/N?اF7 

OG F/G..  : 
(1FF' 7N.6. (7'.. )O.F' /NHNFF' F.'F  7.f Hآ FG HH/F' F?. 'GN7... 
(2 F? /..'FF' /?6GF' 0'N'6FF' ). /NHNFF' 0g?'6GF' 

'G.7Nط.  : 
OF' O/&. .N?NFH ?'?6g' /NGG ?G7O?'?6g' /NN.F' OF' O/&N 'GG 'F. /7N/GF' /&N.F' OG G . /&N.NF 
F'/G  : 
 ///'/ 7'.6F'. FN.NF7N6. F?'6G         

*************************************************************************** 
 

● .NHN.H'  :26  /F7 FN7.' FG1986 G  .    
 . 'H' OG OFG '7. : FN>6.Fس.. ●
● .&'.FH' : 
    ◄ H /NF76F' '.H7H' HH/ G>?G OF' /'N7F' 'G.NG/ /N70 /.'/7 /FNGG ، /?6GF' 77'F?F' FG 7N/GF' (77./N.7>F'. 
    ◄ 'GG ، 87g' /77 OF' O?'?6g' 7'6FF' 0'0 77'F?F' 'G?G /NG'/ G'?F' 76F FG NN'G 7G6 OG 7'7Gg' 7NF7 

          /NN. OF' O/'H ''GF'H 0'.'.FF'H /.7.F'. /?6GF' 77'F?F'. /N6>g' 
    ◄ /NN.F' '6  FF.F' ، G'F>g'H 7'F.g' FG .6?F' 0gG0 آ'F'NN/F' OF'  'GGN/FH 'GF'.F' /NN.. OF'.F'.H0'..FGF'H 

         'GFG /?F7GF' ?'?6g'. OHNFF' . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

************************************************************************** 
 FGشH' FG>/gH FN77 F? /NF.H' 'GFG FF.FN O76H' 7'.>H' FG/ O.H' /.'سحH' F'  : 

● F7F'. G'.F' 7N 
● . 87g' /77 OF' 7'7Gg' /77'N. 7NF7F' 

 /NاFNF' H77H N?6?اg' /NF.F' 7'76'H 77اpاGFG 
 

 GGا?GF' FN.NF�6. F.ا7
 

 .G' 77'F?H'. ''6>H' /NFش?/

 /FGp /.'7ح
O76H' 7'.>H'. 

/NFG 7طG 

/.?H' O7 إF7 .سH6n' 7'7.G' 

GNo 

⡆0ب 

//.8 

/.gNGN8 

F'G7' F'.H' 
F'.H' 

.N./ 

GG'NG 

7&'7? 

.'H'70ض 

.'.H7شG'H /G?7g' /'/?إ 

  NF7
G'0 
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G ى.'N ا䑅ل FF? /.ا.g' 

1 FN.NF7N6. OHNFF' F?'6GF' 7'.6F' � OG OFG '7.F /.N.F  FN>6.F'. 

2  GF F7'FG OG O?'?6' /NN. ///N /F
� OHNF 7'.6F' 'G. ///N 

N.F' Hgوو6g' /Nوو?'?F Oوو/ F.FNووF ?ووN77 Fوو7F' FووF' 7NF.وو'N. G'7وو7/ 
F'. 7'7Gg' /77'N. 7NF7F' H' /'N7 

3 
6FNFووو'6g' 7ووو?'?7G Oووو'/N?N.7 7ووو/ 

/N?'F7 O7.'H � 
 Hg87g' /77 ON? //N.NGF' ?'?6g' 7/'7G  Oو.F' /NFNGF' /?6g'H

O.7'.F' ''66F' FG O.'.   /و..'FF' 0'?'?6وg' 'GFN. /N?N.7 7/'7G O 
O.F' /NHNFF' F.'FFF' 7N.6. (7'.. F? H/F' F?. 'GN7..7و.f Hآ FG H 

/..'FF'H /NHNFF' 0g?'6GF' FG /N?'F7 7/'7G O  . 

.?..ووF' 7..وو'NHNFF' (7وو/ Gوو7G Fوو'/7  4
 � O?'?6g' /NN.F' 

N8Hوو'// G.N?NFوو' GووGFg Oوو' .وو&/F' OووO '6.7وو'? NGGوو/ '6gوو?'?'NHNFF' 0وو/ 
. /&N.F' 

5 
.?/ NFH? /'/// .6وG' FN.NF7N.6و6. 

/G?7g' OG /?6G 7&'>F � 
  
 

.6F' Hg /?6وGF' 77و'F?F' FوG 7N/GF' (77. OF' O/' OHNFF' F?'6GF' 7'
'F.ووFNG Oوو. 7وو/'./ /G.NGوو' 'N7Fوو'/ 7HووN? .7FووN  O&وو/ '7Gوو'NNG 7/وو.  

'FوووF'NN/F' Oووو'0 آGوووF' 0g?6ووو. GوووF.g' Fووو'NF.F'H 7ووو.  'F.7.ووو/FF' H.'.ووو'0
G'F>g'H./NN. OF'.F'.H ، 'GF'.F' . ?'?6g'. 'GGN/FH 'G.'..FGH 

6 F' /?6g' /7N7. FوG O.'. O.F' /NFNG
O.7'.F' ''66F' � 

. O?'?6g' /NN.NF 7/7G 'GF' 

*************************************************************************** 
 
 

● ?'?6g' 0'7N/'. GN... Gg..'. H'7Fg' G7. ON? H 'G.NGG0'?'?6gF 87?.F' FG8  . 
● GN7F. FGGN ?'?6g' 0'7N/'. ON? FN.?NG.G OF' H'7Fg' G7. : 
   (1 0'7N/'. )F? /..'F /7N7F /NFG8 /7.G NG /7N.G /N?'?6' /?7.F 87?.F' . 
   (2 0'7N/'. )F? /..'F ' /7N>7 /N?'?6' /?7.F 87?.F NG/NNN7 /NFG8 0'7.G . 
(1F' ) 0'�/'.F'G /�.G /N?7?/ إ6?اn 87?.F' F? /.اF�7/ ىF /NFG8 /⨱تG :  

' O/&N�G/. Oإ ) FF' H' GNN ( /�7F /NFG8 /?G O /�.G /N?'?87?/ إn 67?.H  : 
● O6G7GF' O.7?F' 8'G.F'H OG6GF' 8'G.F'H H'/7F' .  
● .F G'F>?F' ?'( Ng. FNNG. F? HN&7GF'F' G/F'  )H?6g'. 7/'.N 'G HH' N FH ?'OF'.F'. FFN G/F' G/F' 0'7G //?F ''7 
    GF? ..FN 'GG   :   
   ◄  ''N?g'. 7'7/g'. 
   ◄ /G /F76.G FG'G'. /?NF.G 0'.'G.F' . O76F.F' 8'G.F'H /7.F/F' F 
   ◄ . H'G7'H 7'H/H H'N/> 
(2F' ) 0'�/'.F' /N?7?/ إ6?اn 87?.F' F? /.اF/�>7 Gى  /NFG8 /⨱تG/FNN7 :  

'ً7NG8 /.o /FNN7 .'?GH /�>7 /N?'?87?'. إn F'سH䐥إ0' .?67 'ل G'FGG ، G'N?' //? H' : 
/NH/. .'�/'. )'(  : 

O/F' F&'GF' ON? '77. O.F' 0'7N>.F' O   G.'0 ) O/F' F&'GF' G7. (0'?'?6gF 87?.F' /.N.F ،       . /N.F' H'777 F/G 
/N/'7H .'�/'. ).( :  
 O.F' 0'7N>.F' O  ///.OG NG7.FFGN7NGH7GF' .FFN7F.F' 0'FF /''FF. F HGNFN.F HNG..FF' FNN/'? 7N> /NF'NG 7NG8  

 (/NFN. 0' N6.. HN.'7G  ). 
/NNF0 .'�/'. )F0(  : 
 O.F' 0'7N>.F' O  ///.OG NG7.FFNg.F' .FF 'F O.F'HFFG/. /FFF? ' 7FF /?.F'FF?7. OF' 87FFN&'  0'FF/ GFF?6g' FFF?' . 

 7N>. F/G O&'NGNGF' .NG7.F'F FN.NN.NGNG G/F'N? 7/'F 7N> /.7NHFN.7Gg' FG/ O  . G7.F' 'Ng. ?NG. OF'     
 *************************************************************************** 

 

' /NF.F' �/'.H7اFg' ىF? 6?ا?ىg 
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(1)  /NHNFF' 0'?'?6gF 87?.F' G/?. 
      H'. O 'GN? ( N  H'7Fg' G8H'..N g' ..N O6F' HNG'GF' O7Fg' //F'5 //'NF' GNNF' OG GN7 ) .  
(2 )0'N66.7GF'H FG'?GF'. /?6GF' /'NGF' ?G FNNG'?.GF' ''/.7' . ?'?6g' FG /NF'NF' 7.gGF'H 0'8'6FNF 
 : G' .'N'GFH' ?G FG'?.H' /F? /NH'.H' .'7'N./g' /'?'7Gش?/( 3)

     ● G'NG' G6G 67?.. g O./ /NGNn' G'NG' O7o F? 'ًG'⩅ت //N?. /?شG' .'N'GFH' G6G FNG. F' . /NF.FH 
     ● . F8g6H' H' /N87g' .'6GFH 67?.. g /7F.سG /FطFG /?شG' .'N'GFH' >Go /7'..G' /FطFG' FNG. F' 

(4 )'GFG /7/'7H' .'?'?8䐥ل' /NFH 'FGH GF.0 F77 //?. /NHNFH' .'N'GFH' FG 7F..H'       : 
 .'67g' F7 .?/ إ/'G.7' .ط.N'GFH' OG ?8N.. 7N.7H' H' .Fwg' FG /F'. 0'. 'لH' .'?'?8䐥ض?7N.G'H /GNط/  ●     
     ●  /NNFH' .'?'?8䐥0'. 'ل .'N'GFH'. 67g' F7'. OG /�.G F'G?' OF? FG/. 
(5 )7... /NHNFF' 0'7/GF' G6N. /7'. FNF'NF ?6H /F.'7F' G'NGF' /N /NHNFF' 0g?'6GF' /N7.. F? /..'FF''G&'FF' F.F 

      OG ' H' 7'/.F'. 0'7N/.F 
*************************************************************************** 

G ى.'N ا䑅ل FF? /.ا.g' 

1 
7Fg' 7?6Nو'N?g'. Hو'' N.F.و/ .?67وF G.7?و'0 

 � /7N7F /NFG8 /7.G OG /7N.G /N?'?6' 
. ''7G/F' G/F' 0'7G //? FFNG G'>?F' ?'.F 7NG/. ..7. 

2 . 0'?'?6gF/N/'7H 0'7N/' �  'GFg O'7N>. ///. OG  /N7F.F' 0'GN7NGH7GF' .NG7.''و. F 
/NF'NG 7NG8 G..N.F FG HNGN  7N>FNN/'? . 

3  FوGGN G/وF' FN.NوN.NGNGF O&'NGNGF' .NG7.F' 7N>.
 � /'GNF' OF' O/&N H' 

 GFgFN.7وGg' FوG/ OوN? 7/'وF 7N> /.7N  'وNg. ?وNG. OوF'
G7.F' ' 7G/N /F 'GG  .     

4 7FNFووF7Fg' 87وو?. G/وو?. /FووF6g H'FووF/G' ?'?FووF 7
GFF F5  � GN7 

 Hg N  H'7Fg' G8H'..N g' ..N O6F' HNG'GF' O7Fg' //F'
5 //'NF' GNNF' OG GN7 . 

5 FG/.  0'وN'6FF' /?6وGF' 87g' F7'و. OوG/7و'/G 
7N.7F' H' .FG7g' FG /F.7. �   

GF' 7طNF' OF' 0'?'?6g' (77. G/? H'G6F. طN/ 

6 FووG/  O7وو.G Fوو? O 'N'6FFوو'6GF' 0وو?/ .?Nوو// .G'Gوو'
/NGN.F' G'NGF' �   

 87?.. g O./'G 'NG . /NN.NF 

7  ..NFG/ /?6GF' 0'N'6FF'  F7'FG OG/7F.7G �  F7ووو/ .6?وووN/GF' /ووو&N.F' OوووG /وووN76F' 0'وووN'6FF' 76ووو.F. g Oووو./
. ) H8g6F' ( /N67g' 0'6GF' 

8 ' /'NووGF' ?ووG FNNG'وو?.GF' ''/7.وو' FووG'?GF'. /?6ووGF
 0'N66.7GF'H� /7'. 7.gGH 0'8'6F 

FN. ?'?6g' FG /N'FN 

9 
 0'7N/'. 0'?'?6gF� /NNN.  7ووN>.G 'ووNg.F' .ووNG7. OووG 0'7ووN>. /H/وو/ OووF' O/&ووN GووFg

 OوN? 7/'وF 7وN> /.7NG G/F' FN.NN.NGNGF O&'NGNGF' .NG7.F'
 7NG/و. OوF' O/&وN /FH G7.F' 'Ng. ?NG. OF' FN.7Gg' FG/

F'. GFG /N&'  0'?7.F 87?.F' G. '0' 'Ng. 
*************************************************************************** 

 
  

● O77G GF'? ''N6N6F' ''GN? G>?' GF'. FN'.6FN' GF'?F' G67H GO GF'?F' . 
● ?'?6g'H /76F' 0g'.G NG /G.6 0'N7>F GF .F'G /FH ، ON? .NF. 7>FG.'N 77' /?'F7 
   . /N76F' /N.FFF' 
●  O/'FH /N76F' /N.FFF' 7NN7. 87'?/76F' 7N.7. /7H76. /N76.F' 7N.F ?'?6g'H .     
  
   
 

) /G76G ىG77G ىF? ( 7N.G/F' 
 

 FNF' H77ا6g' /NF.F' FG /N?ا?ى
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/F&7g' oF' اG. /Gg?F' : 
() 0/7H OG 0'F'/.G' 0'>G'/GF' /N7NGG.F' ON.7G ON? /F.'7F' G'N?g' OG . 

 ()0/7H /N&7' OG ('.GF'  O77/GF'. 
*************************************************************************** 

   
 
  

1 –   OG .7F' OG /NHNFF' /F'7F' G/..7. ........................ H ........................ 
2 –  GF'?F' OF' O?'?6g' 7'6FF' /7 '8 G'6.G' ?.7N  .....................G' /N//7N>FG 7N> /?6' /'?.F' G6. 

      77F? FG  ........................   
3 –  /&'76 OF' H'G7F' FNN/. OG /NHNFF' /F'7F' G/..7.  ...................OG /G/..7GF'  ?NF7. .....................  
4 –  7'/G 87g' F7'. OG /77N.GF'H /6N?6F' 0'?'?6g' 0'0 0'N'6FF' FG/. /................. H' ................ F. 
5 –  GF'?F' G7H  .....................O77GF' GF'?F'  ......................GF'?F' OG ''N6N6F' ''GN? G>?' FG GF'. 
6 –   ......................... O  7.GGF' ?'?6g' 7'NF ///H 

7 –  ...... 0'7N/'. GF ?'?6gF 87?.F' /N7F.F' 0'GN7NGH7GF' .NG7. NG 0'7N>. /H// OF' O/&. ............... 
        ..................... 'G..N.F HNGNH 

8 –  ..................... G7'. 0'?'?6gF 87?.F' /.N.F G.'0 O/F' F&'GF' ON? '77. O.F' 0'7N>.F' G7?. 
9 –   7N.6.H  g? NG /NHNFF' /F'7F' G/..7...................... F/G 8'7Gg' F?. 
10 –   OG /?'76F' H'.G OG /NHNFF' /F'7F' G/..7. ........................ H ........................ 
11 –  /?'F7 'G7'7' ON? .NF. /FH ?'?6g'H /76F' H'.G NG /G'  0'N7>F ................................. GF'?NF H'G 
        ........................ 
12 – /?.  ..................... ONF 7/7GF'O6F' G7'. G7?. O.F'H /N&'GF' 'G.NF /76F' GFG /G.7. ..................... 
13 – 77'F?F' 0'70 /NNF' HN/..  .......................'7'7F.7' 7/G' O7.' 77'F? 0'70 /NNF' OF' /7 '>. G7?N 'GNG 
         ......................... 

14 –  FG/N/G' /?6GF' 77'F?F' ..................... H ..................... H ..................... 
15 –  /N?'F7F' /NHNFF' 0g?'6.F'OG G/..7. 'GNG GG/.F' FGGN O.F'  8'7>g'.....................  FGGN g O.F' 'GFN. 

        ' G/..7.G 'GNG GG/.FNG  8'7>g'..................... 
16 –  ON? ''6FF' OG /NHNFF' 0'?'?6g' G/..7...................... /.H7 FN..................... .0'.'.FF' F?. 
17 –  (N..H 7GFF' OF' F7. O.F' .N7'N7F' 7'/...................... /NFNF' /77'N. .....................   
18 –  G/..7...................... 'GF' FN.7. OG /NHNFF' 0g?'6GF' FG /..'FF'' ''GF' 7'.. G'/..7'H H'NN>F' O./ 

   ' OG ..'FF'/ /7'.....................  .''.7GGF' /NFN.F 
19 – F? .NFF.F' H'.G OG /NHNFF' /F'7F' G/..7. ........ H .................................. 
20 –  7/'7G G7FF./NN.F' FN?NF OF' O?'?6g' 'G  ، ..................... H ..................... 
21 – G'>?F' ?'.F 7G/N /N&'  0'?7.. ?'?6gF 87?.F' ................ H ..................H  .O6G7GF' O.7?F' 8'G.F'H 
22 – 7 /N?'?6' 0'?7.F 87?.F' O/&N>OF' ،7G6' //?F /7N ............... H ................. 0'7N/'. 7NG8  ./NNN.H 
23 – G' FGN/?'?6gF /NNN.F' 0'7N/'.F' / . ،> O&'NGNGF' .NG7.F' 7N6FF ................... FG/ ON? 7/'F 7N> GN?.N 'GG 

        ................ .G7.F' 'Ng. ?NG. OF' 
24 – G/.'6FF' FO7.G F? 'G'G. //N?. /?6GF' 0'N ...................  /H//F /67?GF' F7'FGF' F?H.................... 
25 – .............................. G7'. 'G6?.. /'NFF' 0'FNGG 7.ط. O.F' ONFF' G7?. 
26 –  //F'H'7Fg' G8H'..N g' ..N O6F' HNG'GF' O7Fg' /NHNFF' 0'?'?6g' FG  N ........... //'NF' GNNF' OG GN7. 
27 –  O 'F6.G /'NFF' /?. F ..................... F 
28 – /.N.  /NF................ ....... /..NG 0'FN.H7.F' FN. /'NFF' F.'/ //N.NGF' /F/6F'                                                        . 
29 –ON./.  0'70 /NNF''F?F'/?6GF' 77  FG //? ON?........................... F' ON? /N6N. ' 7'7F.7g G8gF' //? 
30 –  /?6GF' 77'F?F'..... 77'F? O ..... ..............//&'8 /F'7 FG 'GNG 'G ..7. . 
31 – .................. H ................................ ..7N ''7G/F' G/F' 0'7G //? 7FF................. 

 71 : 'G.7'FN 'o /N.䐢7'. 'ل'.?H' FGG' : 
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1 –  /?N.7F' OG /?6GF' 77'F?F' FG GNNF'7NNF' . 
2 –   ./NFH7.GFg' 7&'H/F' /?'F7 OG G/..7. HNGNNN7 /&'76 OF' H'G7F' HN/. 
3 –  .?F' 7/'7G FG /NFNGF' /?6g' 7..N.O?'?6g' /N . 
4 –  7Gg' F?.  g?H 7N.6. OG /NHNFF' /F'7F' G'/..7' FGGN8' . 
5 –   N  /NHNFF' 0'?'?6gF 87?.NF HNG'GF' O7Fg' //F'6 .GN7 
6 –  .N gN. G7N/'. GF 87?.F' FG8 Gg..'. G7.F' ON? ?'?6g' . 

7 –  . O7NGF' ///N. 7.GGF'  ?'?6g' 7/FN   
8 –  /NHNFF' /F'7F' '6F.ONF FG  7'.ط.F'OHNFF' . 
9 – G /7/'7F' /N&7GF' 7N> 0'?'?6g'N7F' /'NGF' Hg. 0'6FF' ?N7.7. GNNF'7NNF' F. ./ 
10 –  ./NHNFF' 0g?'6GF' OG ///'/F' 0g?'6.F' OG GG/.F' FGGN g 
11 –  ./NHNFF' 0'?'?6g'. /?'F7F' (NN? F? G6GF' FGGN 
12 – N/GF' /&N.F' OG 0'?'?6g' /NGG ?G7 OF' /NHNFF' 0'7N.6.F' (7'.. O/&.7 ./   
13 – 6F' O/' F?'6G 7'.N.NF7N6.F  OF'/NN.  ./7F.7GF' 77'F?F'. /N6>g' 

14 –   OG6GF' 8'G.F'N FF' ?'?6g'. 7/'.N 'G HH'. OHN  
15 – .>H7.NFF' FG/ ON? 7/'F 7NG GN?.N G/F' FN.NN.NGNGF O&'NGNGF' .NG7.F' 7N..G7.F' 'Ng. ?NG. OF' FN 
16 – ' 0'?'?6g' 0'0 /?6GF' 0'N'6FF' FG/ G.N. /7N.G F'G?' ON? /NNFF/.87g' F7'. OG ' 
17 –  .0'7N/GF' OG ' ''FF' F.F /NHNFF' 0g?'6GF' F? /..'FF' G'NGF' FN.7. G6NN 
18 – . /76F' OG /F'7NF 'F6.G /'NFF' 7..?. 
19 – . /..NGF' 0'FN.H7.F' FN. //N.NGF' (0'..F' ONF ON? OHNFF' 7'.ط.F' ONF .N>.. 
20 – N.F' H'777. ?'?6gF /NNN.F' 0'7N/'.F' FG / 
21 –  .G7?O?'?6g' 7'6FF' /7 '8  /N ON? OFHg' /7GNF/G76G O677G ON? // . 
22 –  /?6GF' 77'F?F' /NNF'/7F.7G . 
23 – . O?'?6g' /NN.F' 7/'7G G ' FG /NFNGF' /?6g' 7..?. 

************************************************************************** 

 
1 –   /?.0'FN.H7.F' . /76F' OG /F'7NF H6.G   
2 –   /7 '8 ///.FN'.F' . /?6GF' 77'F?F' 0'70 /NNFg    
3 –   g' ..NGF 87?.N 'G 7'/FG /N6N  H'7Fg'F? ?'?6g' FG 7  GN7. O 'NGNN    
4 –   O  7.GGF' ?'?6g' 7'NF ///HGHg' .   
5 –  8 .66.G' GF'?F' /77'N. O?'?6g' 7'6FF' /7 'GH' .   
6 –   7'NF ///H GN7F'G./.F .   

************************************************************************** 
 

 

1 –  66.G'. O?'?6g' 7'6FF' /7 '8 .... GF'?F' /77'N...........        GH' (–  FN7NGN.– 7N.G' – H/FG ) 
2 –  '?6g' 7'NF ///H... O  7.GGF' ?...                    ........     O7NGF' ( –  GN7F'– F..FH7F' - 7N.Gg' ) 
3 –  .. 0'7N/'.F' ?.7.... . 'Ng.F'. /N7F.F' 0'GN7NGH7GF' .NG7. 7N>. OF' ?'?6gF ........ 

                                                                                                         /NF/.F' (–  /N/'7NF'– ) /NNN.F' 
4 –  G H'7Fg' GF 87?.N 'G 7'/FG /N6N g' ..N  . GN7 ......... F? ?'?6g' F( 5 – 8 – 10) 
5 –  ............. /?6GF' 7N> 77'F?F' FG                                                GNN/'7F' (–  GNNF'7NNF'– ) /N//F' 
6 –   7..?...... ........ ./76F' OG /F'7NF 'F6.G  (  /'NFF'–  0'FH7.GFg'–  0'FN.H7.F'– 0'FH7.NNFF' ) 

7 –   ................ OG /76F' /N.G 6G7..           0'FH7.GFg' (–  0'FN.H7.F'–  0'FH7.NNFF'–  ) /'NFF'     

 72  : /Gg? ?ض( ) ( /Gg? H') ×  OFN 'G G'G': 
 

 73  :7. G./ 'G .N7 : 

 74  :N7NFH' N. 'G /حN7حH' /.'0䐥ل' ?.' : 
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8 –   7NG/. ///NF /N?'?6' /?7.F H'7Fg' 87?. /F? H'/7N............. 
      ●  /7N7F /NFG8 /7.6F /7N.G          .● 7> /7N7F /NFG8 /7.6F /7N. 

      ●  /NNN7 /NFG8 /7.6F /7N.G           .● 7> /NNN7 /NFG8 /7.6F /7N.  
9 –   /H// ?.7N0'7N>. 0'GN7NGH7GF' .NG7. OG  OF' FNN/'? 7N> H'67' //gH 'G..N.F HNGNH ''. F /N7F.F' 

        /N?'?6' 0'?7.F 87?.F' ............. 
       ●  /NNN7 /NFG8 /7.6F /7N.G            .●  /7N7F /NFG8 /7.6F /7N.G. 
       ● 7> /7N /NNN7 /NFG8 /7.6F          .● 7> /7N /7N7F /NFG8 /7.6F.  
10 –   0'G'/..7' FG/F'7F'  H'.G OG /NHNFF'..... ........./ 0gg7 FN7.0'.'.FF' F? .  

                                 (  .7F'– NFF.F'. – ''F7F /?– 6F'7 /?') 
11 –   7..?N............. g' FFF F? HN&7GF' N 7G. .G7.F' 'Ng. ?NG. OF' FN  

                                 (  G'>?F' ?'.F–  G/F' FN.NN.NGN –  0'GN7NGH7GF'–  F.7 'G ?NG.)  
12 –   GF'?F' 0'N7>F ON? .NF..............  ./N76F' /N.FFF' /?'F7 77'    

                                 (  /G76G O677G ON?–  GH'–  H/FG–  FN7NGN. O7F )  
13 –  .NF /N?N.7F' 7/'7GF' FG................... FG /7/'7F' /?6g' O?'?6g' /NN 
                                  /?6GF' 0'N'6FF' (–  /NHNFF' F.'FFF'–  O.7'.F' ''66F'–  ) //N/7 /.'.' /.N. g   

14 –   GF'?F' FN.6FN' GF'?F' G7H............. . GF'?F' OG ''N6N6F' ''GN? G>?' FG GF'. 
                                 (  /G76G O677G ON?–  GH'–  H/FG–  FN7NGN. O7F )  
15 –   0'7N/'.F' O/&...... ........ .NG7. 7N>. OF' ?'?6gF /N7F.F' 0'GN7NGH7GF' . H'7FgF 

                                  /NF/.F' (–  /N/'7NF'–  /NNN.F'–  ) '?G F. ، '    
16 –  //? //'N8 OF' O?'?6g' 7'6FF' /7 '8 ?.7...... ........7'7F.7g G8gF' //?F' F? F' /70? .77F  

                  (  0'FN.H7.F'–  0'FH7.NNFF'–  0'FH7.GFg'– F.7 'G ?NG. )  
17 –  (     . //7F' ON? O'77. F/GN GNNF' OG GN7 ........... ' 7'/FG ?'?6' /NGGF 87?.F'3 – 4 – 5 – 8 ) 
18 –  '/? ،/?6GF' 77'F?F' FG O.'N 'GG FG..... ........  (  GNN/N.H7F'–  GNNFNG76F'–  HH7N.F'–  GNNFNFN.F')  
19 –  0'?'?6g' FG /?NG.G /?6GF' 77'F?F' 7/7.> 0'?'?6' F/G /N&7GF' 7N................ 

                                                                          (  '6F'–  '.N.–  'G'.–  F.7 'G ?NG.)  
20 –  /NFNF' G/..7N ................6. OG> .''66F' (N.. O.F' .N7'N7F' FN 

                                                                           ( NFF' / O76/F'OH .7 'G ?NG. / O&'NGNGF' / F)  
21 –  7/'7GF' FG/NN.F' O?'?6g'  FG /7/'7F' /?6g' ،..................  

                               (  /N76F' F.'FFF'–  O.7'.F' ''66F'–  /NHNFF' (7'..F'–  /N76F' 0'N'6FF')  
22 –  F?'6G 7'.6F' ///'/ ?.7.N.NF7N6.F  OF'....................  

        (  OG OFG '7.FN>6.F' – . OG '7.G7 GGN– G?FNG 7'N..' 'N7 – .>NFF' /NFNF' /N?NF 7NOH GNG G/..7GF' )  
23 –  7..?N.............. .G/F' 'Ng. FNNG. F? HN&7GF' N  

                                (  .GF'–  G'>?F' ?'.F– F' 8'G.F'G OG6– F' 8'G.F'? O6G7GF' O.7)  
24 –  OF' O/&N O/F' F&'GF' G7. OG ' '7G/F' G/F' 0'7G //? 7FF ........................  

                                (  G'7H' 7NG8–  O76F.F' 8'G.F' ('G.F'–  FN N6G H'67' //gH–  )F.7 'G ?NG. 
25 – G6.G' O7F  FN7NGN. /'?.F' 7N> /?6'  /7N>FG FG 77F? ............ ...... 

                                 (GNNF'7NNF' –  GNN6N7F'–  /N//F'–  ) HN.7GF' 
    ********************************************************************** 

 
 
 

  
1 –  O&'FN.F' HNF/.F' /FNNG? OG //NF.NGF' 7F7'F?F' F?. 0'76F ?N.7F'F /GFH'/GFF/ ' HN7NNF/G' .NG7. OFF7 

        O'7'7F.7' . 
2 –  ?6g'FF'7F' H' ?'FNHNFF' /FFN7FGF' /FF/' /F?'6.F' ''FNHNFF' 0gF/ 0g?'6GF'. O7..H 'GNG GG/.F' FGGN O.F' 

       /NHNFF'. 
3 –  O/F' F&'GF' ON? '77. O.F' 0'7N>.F' 0'?'?6gF 87?.F' /.N.F G.'0 . 

 75  :: /NH'.H' .'7'.?H' OF? F'/H' OGF?H' حF7طG' ..G' 
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4 –   ?'?6g' 7'NF ///H.  7.GGF' 
5 –   O.F' 77'F?F' 'G.'70 /NNF' ON./. /N6N 0'FH7.NNFF' FG //? ON?F? F'.  ' 7'7F.7g G8gF' //? 
6 –  . /&N.F' OG 'G.N?NF //'N8H /NHNFF' 0'?'?6g' /NGG ?'6.7'   

7 –  . 'G6?.. /'NFF' 0'FNGG 7.طF /G8gF' ONFF'   
8 – 7FGF' /NHNFF' /F'7F' H' ?'?6g'. /N76F' F.'FFF' H' /NHNFF' 0g?'6GF' NG O7.. O.F' /NHNFF' 0g?'6.F' FG /FN 
9 – . OHNFF' 7'.ط.F' ONF FG ..F.H /'NFF' OG /FH6.GF' /F'7F' 

10 –  O.F' 0'7N>.F' ///.OG NG7.F /N7F.F' 0'GN7NGH7GF' .''. F HG..N.F HNGN' FNN/'? 7N> /NF'NG 7NG8  . 
11 – O.F' 0'7N>.F'  ///.OG  /F? ' 7G/. /F O.F'H 'Ng.F' .NG7./N&'  0'?7. OF' 87?.F' ?'?6g' FG . 
12 –  7N>. O&'NGNGF' .NG7.F'F FN.NN.NGNG G/F'FN.7Gg' FG/ ON? 7/'F 7N> /.7NH  . G7.F' 'Ng. ?NG. OF'     
13 – O6F' 7/7GF' /76F' GFG /G.7. /7'..F' 'G.NF . 
14 – /'?.F' G6.G'  /?6'7N>  /7N>FG FG 77F? . /.N7F' /'NGF' Hg. 0'6FF' ON? /7/FF' 'GF GNNF'7NNF' 
15 – . /7F.7G 7N> 77'F? 
16 –  /&'76 G/..7.GO 7.NN.GGF' ''6.' ?NF7. /N.7GGF' /6G.g'. /.G/GF' /NFH7.GFg' 7&'H/F'H . 
17 –  OG 7.6F' OHNF F?'6G26  FN7.'1986 G . 

*************************************************************************** 
 

 

1 –  /7F.7G /?6GF' 0'N'6FF' 6ظ/F /7'..GF' /F7FGF' HNG. H' ..N . 
2 –  /N/'7H 0'7N/'. 0'?'?6gF . 
3 –  /G?7g' OG /?6G 7&'>F .66.G' FN.NF7N6. ///'/ ?NFH /?.. 
4 –   O7.'H /N?N.7 7/'7G O?'?6g' 7'6FNF/N?'F7 . 
5 –  /?6GF' 77'F?F' G7' 77'F?F' F?. ON? FN7N . 
6 –  ./?6GF' 77'F?F' FG GNNF'7NNF' 77F? 7..?N   

7 –  . /F'7NF 'F6.G /'NFF' 7..?. 
8 –  /7F.7G 7N> /?6GF' 77'F?F' 0'70 /NNF' . 
9 –  . /NNN. 0'7N/'. GF ?'?6gF 87?.F' 
10 –   /?6GF' 0'N'6FF' FG/ ..N. /NGN.F' G'NGF' O7'.G F? 'G'G. '/N?.     
11 –  . 'GN.'/ 7G'F. ONF /N.H FG G>7F'. /7F.7GF' 77'F?F' /'NF G7'G.. 
12 – . GNN6N7F' 77F?F O&'FN. HN/. ///N 
13 –  . O&'FN. FG6. /N&7G 7N> 0'?'?6' 7'/7' OF' /?6GF' 77'F?F' 0'70 /NNF' FNG. 
14 – OHNFF' F?'6GF' 7'.6F' FN.NF7N6. . 
15 – . OHNF 7'.6F' 'G. ///N GF F7'FG OG O?'?6' /NN. ///N /F 
16 –  . O?'?6g' /NN.F' 7/'7G FG /NHNFF' (7'..F' 7..?. 
17 – /G?7g' OG /?6G 7&'>F .66.G' FN.NF7N6. ///'/ ?NFH /?. . 
18 – O.7'.F' ''66F' FG O.'. O.F' /NFNGF' /?6g' /7N7. . 

19 – ' 7?6N . /7N7F /NFG8 /7.G OG /7N.G /N?'?6' 0'?7.F G67?. /.N.F ''N?g'. H'7Fg 

20 –  . /'GNF' OF' O/&N H' FGGN G/F' FN.NN.NGNGF O&'NGNGF' .NG7.F' 7N>. 

21 –  FG 7/G' ?'?6g H'7Fg' 87?. G/?. /7FN5  . GN7 

22 – FG/.  0'N'6FF' /?6GF' 87g' F7'. OG/7'/G G7g' FG /F.7.7N.7F' H' .F .   

23 –  0'N66.7GF'H FG'?GF'. /?6GF' /'NGF' ?G FNNG'?.GF' ''/.7'. /7'. 7.gGH 0'8'6F 

24 –  . .7F' H'.G OG /NHNFF' /F'7F' /NG ' 
25 – . /?'76F' H'.G OG /NHNFF' /F'7F' /NG ' 
26 – . /?'F7F' H'.G OG /NHNFF' /F'7F' /NG ' 
27 – G /NHNFF' /F'7F' /NG '. ''.7GGF' /NFN. H'.G O 
28 – . ''66F' G'6G.7' OG /NHNFF' /F'7F' /NG ' 
29 – . .NFF.F' H'.G OG /NHNFF' /F'7F' /NG ' 

 76  : O.'N 'G FF?:  
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1 –    .?'?6g' FG /..'FF' /NNN.F' 0'7N/'.F'H ?'?6g' FG /..'FF' /N/'7NF'H /NF/.F' 0'7N/'.F' 
2 –  .NF /N?'F7F' 7/'7GF'H /N?N.7F' 7/'7GF' . O?'?6g' /NN 
3 –   0'N'6FF' /NHNFF' /6N?6F' 0'?'?6g' 0'0H 0'N'6FF' /NHNFF'/NNFF' 0'?'?6g' 0'0 . 

      .) 'GFG 7N..F' /FN77 : /N/ FG ( 
4 –  /N76F' F.'FFF'H /NHNFF' 0g?'6GF'. 
5 – ./N//F'H GNNF'7NNF' 

*********************************************************************** 
 
 
1 –  OG /NF'? /N?'?6' 0'?7. OF' H'7Fg' G7. 87?. /7N7F /NFG8 /7.G             .  
2 –  . ' 7'7F.7g G8gF' //?F' F? 'G 77F? /70 /'NF OG 0'FH7.NNFF' //? //'N8 
3 –  7 /N?'?6' 0'?7.F H'7Fg' 87?.>./NNN7 /NFG8 0'7.6F /7N 
4 –  .>.F' 7N.G/F' FN.NN.NGNGF O&'NGNGF' .NG7 
5 –  .OHNF F?'6G H' /NHNF /N.FF 7'.6F' 
6 –  F?'6G 7'.6F'6.NF.NF7 . 
7 –  .H'7Fg' G7. OG ' '7G/F' G/F' 0'7G //? 7FF 
8 – /?6GF' 77'F?F' FG 7N/GF' (77. .  
9 –                . 7'7Gg' G'NG ?G 87g' ON? /?6GF' 7&'>FF' طF'7.  
10 –  87?.G'>?F' ?'.F . ?'?6gF 
11 – F 87?.F'?'?6g' FG /N&'  0'?7. . 
12 – /N.H  /?6GF' 0'N'6FF'FG (7FF'. /NGN.F' G'NGF' O7.G .      

*********************************************************************** 
 
 

 

1 –              .O?N.7F' O?'?6g' 7'6FF'2 –  '          .GN7F                  3 –  . OHNFF' 7'.ط.F' ONF 
4 –  O?'F7F' O?'?6g' 7'6FF'  .         5 –               ./?6GF' 77'F?F'      6 – . O?'?6g' /NN.F' 
7 –                   .?'?6gF /NF/.F' 0'7N/'.F'8 –        .?'?6gF /N/'7NF' 0'7N/'.F'9 – '.F'                            .?'?6gF /NNN.F' 0'7N/ 

*********************************************************************** 
 
 

 

1 –  . O?'?6g' /NN.F' FG /N'FNF' F77 FG /g/ 7G0'     
2 –  . /?6GF' 0'N'6FF' ?G FG'?.F' /F? /G8gF' 0'7'N./g' 'G   
3 –  ..7. : ONN 'GG H'.G FG NG 'G.'G'/..7' G ' 7G0' ، /NGN7F' 8'7>g' FG 7N/G NG /NHNFF' /F'7F' G/ 

        .7F' (–  /?'76F'–  /?'F7F'–  ''.7GGF' /NFN.–  .NFF.F'– . ) ''66F' G'6G.7'   
4 –  . ?6G 77F?F '//'H g'/G 7G0'    
5 –   H'.G OG FN7NGN. O7F  GF'?F' /NG. 7G0' ./NHNFF' /F'7F' 
6 –   � /NHNFF' /F'7F' FG /N.7GGF' /F'7F' ON? F7/. GNG 
7 –  ./N76F' /N.FFF' /?'F7 77' G.'N7>F ON? .NF. O6F' GF'?F' G7' 7G0' 

8 –  F? /77..G /6.F 8'0 / '?ط'.F'/ ./76F' H'.G OG /G76G O677G ON? 
 
 
 
 

/?NF.G /F&7' 

 77  : FG FG N. F7'F:  

 78  :/F? //䨭0' ي'G :  

 79  : FG FG. /N7FG' 'G:  
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?G.䕰ا 'مN.NFNFG.H GF?F' 

GF' /N6>.F' 8اG./?7FF䑅ل' �> /N.7G  :  
 ) 7.NN.GGF'G ( 'G. F7.GF' /N.7GGF' /6G.g' /'/Gg /N.7GGF' /F'7F' FN6.. NG G/..7N 

. ''.7GGNF &.'6GF' ?'7FFg' /F? O.7GGF' 7'N.F'. 
*********************************************************************** 

N䕱م'H 7.ىGGF'  :  
GGF' /G.F' G7'/FG 'FF8'FG OG G/..7GF' 7'N.NF O.7220 G.FN  /6G.g' FG '7N/GH ،( FN'.NGF'G ) 

OF6FGF' 7'N.F'. /76'.G 'GNN7N. G. '0 G ،7'/FGF' '6  FG FF' /G. ON? FG?. . GN7G ،N. '6F ،G
 O.7GGF' HN/GF'. G7?N 8'G. G'/..7'. /G.F' F6. G6N.7N( O.7GGF' /G.NF FG'. HN/G  )

 F/G'6FN'.NGF' /N7'7. F/. 
 

*********************************************************************** 
) HNGNFF' /N76ا7 إ/7'&ى ) .7اF  :  

.'H/g' : 
● 8  ./.6'F HNGNF 7'G/               
● 7 /&'76> .7'/FF' FG /7N 
● 7 /&'76> .FN77'.F' FG /7N      
● FF' FG FN7N. Gg7'.7'/ 
●  .H'N.7GG H'/'.7G 
p'.'Nط  :  
(1)  .7Gg. HH/. HNGNNF' 7'G/ OG FN77'.F'H 7'/FF' /&'76 77>' 
(2) FN7/F' GN7F' OG77 F7 G/ ،FN7N.F' Gg7' /77'N. 'G6?.. /&'76F' F7 

        FN.7&'/F' FNNG.F O.7GG /'.7G.. FN.N.'FGF'   
p'.'Nط  :  

 OG /'.7GF' /''6'/7&'/F' 'OFHg  OG G.''6' FG /6'/7&'/F' . /NF'/F' 
  :  'G.Hس�

 /N.7GG /F'7 OF' /N&'NGNGF' /F'7F' 'GNG HN/.. /N.7GG //G?'G HNGNNF' 7'G/ FG?...HN. 'GF? ..'FF' 7'N.F' //6 G
 . '?G 'GNN7N. /FN77 Gg..'. 

.'.F.7g'  :  
7'N.F' //6 FG /N6N OF'N.F' ON? /N.7GGF' //G?g' FN7N.  . 'GF? ..'FF'  

 

 /䨭78ي
7'䘭ن 

 

 

 /䨭78ي
N77'0 
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●  : 0'G7F' 6?. G'FG H' FNF7F' Gg& 6FG H'7Fg' ظ/g 
 

/F7'F䑅ل' G.H /N/'7NF' 0'G7F' /.7.G䑅0 'ل'G7F' 
GN7?.F'  ىG7.& ىF' FN. FG FF.F. 0'G7 .  ىG ىF' FN. FG H'F.FgF /F.'F 7N> 0'G7. 7.& 

/F/G'  ● 7?6F' HNF.       ●. /F.F' HNF 
 ● ?.'7g' //?.        ●N7G. G/F' /F 

 ● GF?.0'>FF' 6ىGF'H .      ●. G/FF' /7G /.?F /7'GG 
 ●/7'GG G77F' .           ●. 0g6?F' /NF 

 

● . //'7NF' GF?. 'GF'F.F' /NGNG GG/. ى.F' FNF'NFF'H /N/'7NF' 0'G7F' 77/N O6F' GF?F' ىG7N 
  
 
 
 
 

*************************************************************************** 
 
  

● ( GF'?F' (7'.. Hg. FG 0'/. H/FG ) 'g8'.F' 0'.F ىF? . 
● .F' .&'.FF' ىF? ''F.7' ىNF' ''GF? O/F ?G.. 'GNF' F7N.('.7g' F? /7N/G 0'GNF?G /F/ ى.F' G7F' 'G. FF.F.F0' 
 'F' FN. FG /N/'7NFى &.7 .    

*************************************************************************** 
 

 

(1 ). GNGF /?77H 'g8'.F' 0'.F /?'78 /FNG7 
(2 )'g8'.F' 0'.F /'N/ /7H/ 77F ) /?N77 .&'.F ىF? HN7/F' ( . 

(3 )7'G8' ىF'.F'.H , ى/F. 'g8'.F' 0'.'.F   'N.'0 'G/NFF. /NF'GG' .  

(4 )  'N?'F7 G/NFF. /FNG7 ( H'7Fg' F./.. ) . 

(5 ). //'NF' FN.F' /'7G' FG 7N.G //?F 0'.FF' 0'.F' 

(6 ) FG '.'H8' FG/. 'g8'.F' FG G'F7' //? /N.H )/F.'F.GF'( //'6.GF' 0'G7F'ى.F' 'G6NNG. FG7N  //7.GF' FN?F'. 
*************************************************************************** 

 
● ?.7 H/FG 7'..'  G.7'.. ''7.g /N7'7' 0'G7 ىF?ىG //'6.GF' 0'G7F' //?. FG G>7F' /F7.F' 0'.F . 
 F'.F' FG6F' : 0'G7F' G6G /6NNى ●
 

FNF  F'F7F  F6كF'F7F FNF  F'/76.  F6ك F'/76. .'.FF' FN7 /7G6F' FNF /7G6F' ?6H 

   76.'      .G.FG      ''7G7     ''7FG     FNN7    ''7G/      '. ى.F 
 
 
 
 

      

   7G7'      86/G       ''76.     //?.G      7N7F      ''6N.     ىG77 
 
 
 

      

//'7NF' GF?  Gg.ا.g'H G.'6ا.F' G.H' /7'7/. GF0H 7.f FN. FG /N/'7NF' 0'G7F' H'F.F' ىG //.N GF? NG :
. ''F.g'H ''.f' FN. H'  77GN O6F' GF?F' :'6ا.F' G.H'FNا. Gg.ا.g'H G.  /7'7ا/ Hgا. FاG /ا/'NF' 'NاFF' /'7اG'

 F' FN. FG 'GF'F.F' /NGNGى &.7 .  
                          

 

1 

G.7'⨬7'' ت.䐥ل 'g8'.F' 0'.FF H/FG 7'N..' ('.7' 
 

//'7NFF /NGF?F' /7'7/F' 
 

  'g8'.F' 0'.F ىG H/FG 'G7'..' ⩉تF' 0'G7F' 
 



   

   

  

  
2     

 
 䑉لH䐣7./ 'ل..F': //'ض.䑅0 'ل'G7F' FG //'H 0H8 //'7H /7'7/    : 

6N.FHاNGF /Nا/ G/ا/// , .7اF? //'6.GF' /N/'7NF' 0'G7F' 0'H8' FG 0H8 FG /7'N. H/FG 77/ ? 0'Nاى /ا// G..?ا'  
0'.FF' ىG 7H6.F' HNF /G7 /7'7/ ىG 0'N7.F' G6G ?...F GF0 : 

(1 ) ''76.  '7H6. 7ى?N 'g8'. 0'.FH ''7G7  '7H6. 7ى?N 'g8'. 0'.F /?'76. H/FG G'F 
       //? H'N.g, G7. G/  7'G8'. H'N.' //?F 'N.'0 /FF. 0'.'.FF' G6G 
      ..7F'  :FF FG /Gأ.FF''  0'G7F' G6G. 
 .gG'  :● ( 7H6.F' ''7G7 0'.'.F ..F. 7H6.F' ''7G7 0'.'.FF'   gN. FN. /?.  )/ظ/      

                  ● ( 7H6.F' ''76. 0'.'.F ..F. 7H6.F' ''76. 0'.'.FF'   gN. FN. /?.  )   . 
      .'.F.7g' . FN.'.FF' FG FG ىG /NFF 7H6.F' HNF /G7 : 

(2 )8H/FG '7  /NFFF' ''76.F' 7H6.F'H /NFFF' ''7G7F' 7H6.F'( ''.f' ) , H.7?' 'G/F? 
        '7'G8' FG/. 0'.'.F N/7g' '6.F' ,F7'G8' FG / .'.FF'F G.GF' .6F F.F 0'. 
     ..7F' FG6N ى./ : .  'N.'0 0'.'.FF' /NFF. G/? 
(3 )/NFF.. H/FG G'F 7ىF.F' /NFF.F' G'/..7'. : 

 . .N O6F' 0'.FF' /7G8   '7H6. ''76?7ى .N 0'.F FG /'FF. ''7G7  '7H6?7ى ●      
 . .N 0'.F FG /'FF. ''76. ''7G7 '7H6?7ى .N O6F' 0'.FF' /7G8   '7H6?7ى ●      

 .H/FG  ''.GF' G7'NG<7ى  (4)
     ..7F'  :.O7.' 7'G8' ?G  'N7F. /FF.. g ى./ 
 FG ''7G7  /.7F. (100 ٪ . )ط ' 'gG'  :● GFG 0'.'.FF'  '7H6. ...F/ظ/     
                   ●   'G'G. HHg' FN.F' FG ''76.F' 7H6.F' HNF ىG..'  . 
 ( 'G 7G7g' HNFF' /G7//&'7F' /G7F'  /N7. 'GF' Oى 'G7' 7H6.F )  'F? H/FG FF7ى ●
    O7.g' /G7F' ىF? ) .F>. (. 
●  FF7' H/FG ىF?G 76.g' HNFF' /G7 ( G7' 7H6.F' ى/N/F.GF' /G7F' ) 'GF' O' HHg' FN.F' ىG 'G'G. ىG...                             . 
(5 ). /..'FF' 7H6.F' '78 G/ ,  'N.'0 /FF.. HHg' FN.F' 0'.'.F H/FG G7. 

 :  ?Fى G F7/ : 0'.'.Fى 'F'/F' FN.Fى 'gG/ظ/     
                           ● 7H6. 0'0 ''7G7  ,HىG  F/G. /.7F. ( ىF'/F' FN.F' ''.7' //g/75 ٪  ). 
                           ● ''76. 7H6. 0'0 , HىG طFG ..'FF' ?.7 F/G.  /.7F. (25 ٪  ). 

F' O'  : 
●  ( = ''76.F' 7H6.F' 0'0 0'.'.FF' : ''7G7F' 7H6.F' 0'0 0'.'.FF' /.7F3  :1   . ) 
●  76.g' HNFF' /G7. ىF'/F' FN.F' ىG 07G8 HHg' FN.F' ىG .G..' ى.F' 7H6.FF 

/7gp'    : 
   

                       
 

  
 
 
 
 
 
 
 
 
 

 H/FG (7'⨬ت 
 

75 ٪ '.H .'.
7H6.'G 

 ''7G7 
 

25 ٪  .'.'.H
7H6.'G 

''760  
 

 .NFFح
 

O.'0 

100 ٪  .'.'.H
7H6.'G 

 ''7G7 
 

 .NFFح
 

OطF. 

 .'.'.H
 7H6. ..F.
/NFH ''7G7 

 

 .NFFح
 

O.'0 

100 ٪  .'.'.H
7H6.'G  ''7G7

/NFH 
 

 ..F. .'.'.H
 7H6.''760 

/NFH 
 

 .NFFح
 

O.'0 

100 ٪  .'.'.H
7H6.'G 
''760 FH/N 

 

''FFFFFFFFFF.f' 
 

HHg' FN.F' 
 

 'F'/F' FN.Fى
 



   

   

  

  
3     

G ى.'N '䑅ل FF? /.'.䐥ل' 

1 
F' GF?.G6ى ?F /H'G7g' 7 7..?N gG/N/'7H / �  

 
.GG /G7 'GFg7 H'F.FgF /F.'F 7N> /.G .7.f FN. F 

 

2 
F' GF? 77&G H/FG 7..?N//'7N � 

 
F' Hg/7'7اا/ 'NGF?Fاا/ 7NFF'/اا/ .اا/'G 0اا? ..'7.ااF? Gااى F.اا'0 
 O/ااF ?ااG.. 'ااGNF' F7ااN. ااى.F' .&'اا.FF' ااىF? ''ااF.H /F7اا.F'
'GF?Fااا'' GNF?Gااا'N/G 0ااا7/ ?ااا7g' Fااا.') 'F.اااى .F.FاااG. Fااا' 

. 7.f FN. FG /N/'7NF' 0'G7F' 

3 F' 0'ا.'.F H/FG G7.ا.g8'' ا.F'N  'اG'F.F'F. /اF0 'اN.'
F?// F H'N.'F. ''7.' � 'GNF? G.7'..  

''FF FG /Gأ.FF  0'G7F' FاN. FاG 'اG./'7H ?...N GN7 ى.F'
7.f . 

4  H/FG '6.F' /N/7'6?.  7'G8'F' 0'.'.F.g8''  F.F
.6F'G  ''F/'''7.'  'GNF? G.7'..� 

.  'N.'0 0'.'.FF' /NFF. G/? FG6N ى./ 
H'  :?FGF .7'G8g' G6G ىG 6'.ىF' /NFF.F' /H// 

5 FG 7ى> G7'NG H/ 7'G8'F'.g8' /اF? 'اG/NFF. /?. '
� /N/'7NF' 'G.'G7F G.7'7/ 

?FGF  O7.' /7G 7ىF.F' /NFF.F' /H//. 
 

6  � //&'7 /G7 'g8'.F' 7H6.F 7G7g' HNFF' /G7  اىG 7اG7.H 76ا.g' HNاFF' /G7 ىF? ) .F>. ( /N7. 'GFg
 /.7F. HHg' FN.F'100 ٪  . 

7 F' 7H6.F 76.g' HNFF' /G7 � /N/F.G /G7 'g8'. . HHg' FN.F' 0'.'.F ىG 'G'G. .G..' 'GFg 
*************************************************************************** 

 
 

F' /0H /N/ , .&'.FF' 7GH OF? F7/H , 'g8'.F' .'.FF O70g' .'G7F' OF? /F.'7F' /.7..F' F/FG 77G  : 
 
 

        
        
 
 

  
  

*************************************************************************** 
 

   

 

 '..F.G' /G7F' ''GحN/ ( F' /G7F' 7NG>OG FHg' FNn' OGس'&// H) Hض? F/FG مH7GF' FG /?NG䔬ض G.Fس� 
.F' .7'..F'O OG 'G.7'7/. G'F G ضH7GF' G6GH , /Fس.F' .'.HO : 

(1 ). /N/'7H FG'N? FN77 F? ''F.g' ىF' ''.f' FG /N/'7NF' 0'G7F' FF.F (0'FN.F' 0'6Gg' 'GFG/. ) . 

     ● . ) .'6NN.F'H /'FFF' .N./ ( .'6Gg' 'GFG/ /N/'7H FG'N? FN77 F? 70䐢ل FN0 FG 'g8'.F' OG 7H6.F' FNF /G7 FF.F. 
(2 )/.NG /N/'7H /G7 FG. GGى ى/F' F&'GF'  HgG'?( H'N/'7H Gg' FG 7.f'H (g' FG 'GG//'  ). 

     ● OG Gحك.N  7H6.F' FNF /G7F'N/'7H FgG'? . 760g' FNFF' //䨭70 ي䐢ل'H 7G7g' FNFF' //䨭ي 'GG//' 
(3 ( H6?FN )F7GFN  )  FG/N /N/. , 0'6Gg' FNNG. /F? /G7 FGF H'N/'7NF' HgG'?F'FG طFG //'H FG'? .N6G FG 

     ' FN6G. FNFG'?F 

     ● OFG'? F6?FN  7H6.F' FNF.'6Gg' FNNك. /F? . 70䐢ل' FG'?F' .'6NN.F'H 7FG //'H FG'? /'FFF' .N./ FG/ /N⠭ب 
(4 ) O7.' /7G H'N/'7NF' HgG'?F' ?G..N ('7.g' /NFG? ىG,  : HgG'?F' H'G '0'H 

      ●H'G.'ش.G :  /NحF.G' H' //&'7F' ( /.'FF' /G7F' FNك.OFFF' /7GF'. /G7F' G6G FG䨭ي O6F' /7GF' OG7NH /NFH )  . 

      ●H'G.'ش.G غ� : . 䩆ي.䑇7/ 'لGF'. /G7F' G6G FG䨭ي O6F' /7GF' OG7NH /NFH �> )//&'7F' ( /.'FF' /G7F' FNك. 
 

  . 'F? /N7. 0'.FFى G HN7F' /G7 77FF' /G7ى ●
● FN' H7G/g' /7G6F 'GF 6N.g' HNFF' ىF? /N7N .    
F'.F' /7G6F' ?6NG.ى F? /N7Nى 'G77F' ?6NGFى .                        ●

● 7FGF' /76.F'//?.GF' ىF? /N7. '' . 
●  H7FF' FG6 /N7N.G.FGF'  ىF?. 86/GF' 
● F /N7NN7G7g' HNFF' ىF? 76.g' H7FF' H . 

/G'.F' //'N7F' '/.G 
 

/G'.F' //'N7F' '/.G  :GN  7NG8F' /G7//&'7F'  FG/N FN/7G 0H'6. /F? HHg' FN.F' /'7G' ىG'اGGFG gاG  /G7ا
  . 7.f' /7GF' 'GFG/N ى.F' /G7FF //'6G /NFF /N/'7H 

                          
 

 HH䐣ل' H/FG HNF'F( FG'N?F' H'6?F' HNF'F ) 
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********************************************************************* 
 
 

 
 
 

/7gp'    : 
●  //g/ /.NN 0g'G./'F /N.NH'N/'7NF' HgG'?F' HHg' H/FG HNF'FF  'FGH FN?G /7G ىG /FN?G /G7F : /N/ ,  
 

F'G./g' /F? //䨭7/ يGF' OF? 7G>N /7GF' OGسN 
FHg' //&'7F' /G7FF FgG'? /N0H //&'7F' /G7F' //&'7F' /G7FF OFH /7G 

OH'/F' /NحF.G' /G7FF FgG'? /N0H  /G7F'/NحF.G' /NحF.G' /G7FF OFH /7G 

/F'/F' /NحF.G' /G7FF 70䐢ل'H //&'7F' /G7FF 'GG//' FgG'? /N0H //&'7F' /G7F' 䩆ي.G /7G 

●  = /&'7 FN. + /&'7 FN./G7 /&'7 /FF (/N  ) 
 F.G FN. + /&'7 FN./G7 /&'7 / ( / /NFF 7N>) FN.G/ى =  ●
 F.G FN./G7  /N/F.G( FF/N )/ى + .F.G FN/ى =  ●

 F.G FN. ?G H' GF/G /&'7 FN. ?G G/N.H /F? G.G7 7G7. O6F' FN.F' NG/ى F' Nn'  . /G7F' 7GFFس'&/
OحF.G' Nn'   . /G7F' 7GFF GF/G ى/F.G FN. ?G G/N.H /F? g' G.G7 7G7. g O6F' FN.F' NG 

 

/FN.( FG'? H' //&'7F' /G7FF FNF( Gى 'F' /G7F.ى .FNFG'? ''G..' /F? 7G7 ).F' /G7F' 'G.G )FNFNس'&//
   . /N/F.GF' /G7FF )FN.( FG'? ?G //&'7F' /G7FF 

/NحF.G' /G7F'    . /N/F.GF' /G7FF FNF/'G.G )FNFN.( FNFG'? ''G..' /F? g' 7G7. g ى.F' /G7F' ىG 
 

OFFF' /7GF' G7FF FNF/'G.G FNFG'? FG/N O6F' /7GF' NG/ /F.GF' /G7FF H' //&'7F' /G7F' GNF? 7G7.G /N
. /N/F.GF' /G7F' H' )/NFF( //&'7F' 

 

N.䑇7/ 'لGF'  7G7.G /N/F.GF' /G7FF 7.f'H //&'7F' /G7FF 'GG//' FNGF..G FNFG'? FG/N O6F' /7GF' NG
. )/NFF 7N>( //&'7F' /G7F' GNF? 

 .&'.F F? �.?.F' ىG 8NG7F' G'/..7'//'7NF'    : 
● 6G7F'. ''.fF 6G7N (P )( 6G7F'. 0'.NG'.F' H' 0'6GgFHG( 6G7F'. HHg' FN.FFH )F1( 6G7F'. ىF'/F' FN.FFH )F2 ) 
● ( 7N.G G7/. //&'7F' /G7F' )FN.( FG'?F 6G7NCapital           . ) 
● ( 7N>7 G7/. /N/F.GF' /G7F' )FN.( FG'?F 6G7NSmall  . ) 
● G7 FG/N O6F' /7GFF 6G7NFNFF //&'7 /FFNG7/. / G7 FG/N O6F'H , FN7N.GFN/F.G /FO6F'H , FN7N>7 FN6G7. / 
   /G7 FG/N   . 7N>7 7.f'H 7N.G 'GG//' FNG7/. FN.G 

/F/G'    : 
(1 )7G0 ?G , /NFF ''76. G7H6. 7.f'H /NFF ''7G7 G7H6. 'GG//' /F7. ى.'.F 0H'6. ..'F /N/'7H 77' ىF? /6H 

      ./ /..'FF' /'7Gg' FN. /.7FF' . ىF'/F' FN.F' ى 
Fo'  :( 7G7g' 7H6.F' FNF FG'? 6G7 F' 67GH /G7NG )//&'7 (Y )( 760g' 7H6.F' FNF FG'? 6G7HG /G7NG )/NحF. (y. ) 

           

   
                                  7H6.               /NFF ''76.         /NFF ''7G7 7H6.  

               ''.f'                   yy                                             YY                    P 
        

               0'6Gg'                y                                              Y                       G  

 
                          HHg' FN.F'                      Yy                                                F1 

                                                FN.G ''7G7 7H6. (100 ٪  ) 7G7' 
 

) FG'N?F' F'6?H' FNH'H ( F/FG FHg' FNH'FF'  : 0'G7F' FG //'H 0H8 ىG H'NFF H'/7G GF..' '0'/اF/'..GF' 
'.G7اF' /7Nا. G7ا'&// ( , /اF' ( اطFG FN/7اGF' /ا/' /G7 G. gN. 'GG.'H8 /?. H'..FN 'GGFإG FاN.F' اىG  'ا?G H

 ( /.7F. ىF'/F'3  :1 ) .   
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  'N.'0 /FF..F HHg' FN.F' 0'.'.F G7..H , /.7..F' 7G.7. 'G/F?H . GF? 7.?F O6F' ىF'/F' FN.F' ىF? F7/F , 'GG 8NG7F'
 : FNى

 

 
                                 FN.G ''7G7 7H6.                       FN.G ''7G7 7H6. 

                                  ''.f'Yy                                             Yy                    P 
        

               g'       0'6G    y             Y          y                              Y                G  

  
                FN.F'ىF'/F'       Yy      yy                                YY       Yy              F2 

                                                                         
                           

                              7H6.  ''76.                 ''7G7 7H6. 
                                        1                                3  
                                      25 ٪                           75 ٪    

 
********************************************************************* 

(27G0 ?G , /NFF ''6N. G7'G8' 7.f'H /NFF ''7G/ G7'G8' 'GG//' /F7. ى.'.F 0H'6. ..'F /N/'7H 77' ىF? /6H ) 
 'FF' /'7Gg' FN. /.7FF'../ /.ى 'F'/F' FN.Fى .       

Fo'  :6G7 F' 67GH  FNF FG'?''7Go' 7'G8g' ( /G7NG )//&'7 (R ) FNF FG'? 6G7H''6N.F' 7'G8g' (G /G7NG )/NحF. (r. ) 
 

   
                                 /NFF ''6N. 7'G8'                       7'G8'''7G/ /NFF   

                                  ''.f'rr                                           RR                      P 
        

                              0'6Gg'r                                              R                       G  

 
                           HHg' FN.F'                   Rr                                                 F1 

                                                7'G8'''7G/  ( FN.G100 ٪ O6G7F  ) 
 

 
 
 
 
 
 
    

   
                                  7'G8'''7G/ FN.G                        7'G8' ''7G/FN.G 

                            ''.f'     Rr                                              Rr                    P 
        

                    0'6Gg'     r             R           r                              R               G  

  
 F'/F' FN.F'    Rr     rr                              RR       Rr               F2ى                    

                                                                         
                           

                              7'G8'                   ''6N. 7'G8'''7G/ 
                                        1                                3  

                                      25 ٪                           75 ٪  
 

********************************************************************* 
 FF H'7F' 7N7F 7.f'Hى , 7G0 ?G ( F? /6Hى 'F 0H'6. ..'F /N/'7H 77.'.ى .FF H'7F' FNN7 'GG//' /F7ى3)

 'FF' /'7Gg' FN. /.7FF'../ /.ى 'F'/F' FN.Fى .       
Fo'  : FG'? 6G7 F' 67GHF'7F' FN7 ( /G7NG )//&'7 (T ) FG'? 6G7HF'7F' 77H (G /G7NG )/NحF. (t. ) 
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                                 H'7F' 7N7F 0'.F                      H'7F' FNN7 0'.F   

                                  ''.f'tt                                             TT                     P 
        

                            0'6Gg'   t                                              T                       G  

 
                           HHg' FN.F'                   Tt                                                  F1 

                                               H'7F' FNN7 0'.F  (100 ٪ FNN7  ) 
 
 

                                H'7F' FNN7 0'.FFN.G H'7F' FNN7 0'.F              FN.G 
                              ''.f'    Tt                                             Tt                     P 

        
                       0'6Gg'   t             T           t                              T                G  

  
 F'/F' FN.F'  Tt       tt                               TT       Tt               F2ى                     

                                                                         
                           

                             H'7F' 7N7F 0'.F         H'7F' FNN7 0'.F 
                                        1                                 3  

                                      25 ٪                            75 ٪  
 

********************************************************************* 
(4 'GG//' /F7. ى.'.F 0H'6. ..'F /N/'7H 77' ىF? /6H ) ''76. GFH7F 7.f'H ىFF ''7G7 GFH7F7G0 ?G , ىFF 

 'FF' /'7Gg' FN. /.7FF'../ /.ى 'F'/F' FN.Fى .       
Fo'  : FG'? 6G7 F' 67GH''76p' FH7FF' FNF ( /G7NG )//&'7 (G ) FG'? 6G7H7G7F' FH7FF' FNF'' (G /G7NG )/NحF. (g) 

 
   

                                   ''7G7 HH7F                            ''76. HH7F 
                                  ''.f'gg                                           GG                     P 

        
               g'            0'6G    g                                             G                       G  

 
                           HHg' FN.F'                   Gg                                                 F1 

                                        '76. HH7F'  ( FN.G100 ٪ ''76.  ) 
 

 

 

 
                                  ''76. HH7F                       FN.G ''76. HH7FFN.G 

                                 ''.f'Gg                                             Gg                   P 
        
                     0'6Gg'     g             G          g                              G               G  

  
 F'/F' FN.F'   Gg     gg                              GG      Gg               F2ى                    

                                                                         
                           

                             ''7G7 HH7F                ''76. HH7F 
                                        1                               3  

                                      25 ٪                         75 ٪  
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(57G0 ?G , 7'G8g' 6N.' 7.f'H FN.G 7'G8g' 7G/' 'GG//' /F7. ى.'.F 0H'6. ..'F /N/'7H 77' ىF? /6H ) 
       ./..'FF' /'7Gg' /.7F 

Fo'  : FNF FG'? 6G7 F' 67GH''7Go' 7'G8g' ( /G7NG )//&'7 (R ) FNF FG'? 6G7H''6N.F' 7'G8g' (G /G7NG )/NحF. (r. ) 
 

 
   

   
                                 FN.G ''7G/ 7'G8'                       /NFF ''6N. 7'G8' 

                                 ''.f'rr                                              Rr                    P 
        

                       0'6Gg'  r             R           r                              r                G  

  
 F'/F' FN.F'rr         rr                             Rr          Rr                F2ى                   

                                                                         
                           

                                                ''6N. 7'G8'            ''7G/ 7'G8' 
                                        1                                            1  
                                      50 ٪                                     50 ٪  

 
 

*********************************************************************** 
G ى.'N '䑅ل FF? /.'.䐥ل' 

1 
FG'N?F' H'6?F' HNF'F. HHg' H/FG HNF'F G7?N � H'6اا?Fg  /ااF? 'GG6اا?. Fاا/ ?ااN/'7NF' /G7ااF' ىFG'اا?

0'6Gg' FNNG. 

2  /F?0H'6. .F 7G7' /F7. 0'7H6ا.F'  /Fا'0 .7ا.F ?اG اىFF
 76.'7H6.F'  'G?NG. 0'.'.F ..FN ىFF� 7H6.F' ''7G7 

 /Gااى 7ااF? /N7 .7ااH6اا.FF 7G7ااg' HNااFF' /G7اا Hg
. /G'.F' //'N7F' '/.GF '?.. 7H6.FF 76.g' HNFF' 

3  /Fا'0 .7ا.F ?اG اىFF H'7اF' FاNN7 /Fا'0 .7ا.F /NFF. /F?
G. 0'.'.F ..FN ىFF H'7F' 7N7FH'7F' /FNN7 'G?N � 

 H'7اF' 77اF /Gى 7اF? /N7. H'7F' HN7 /G7 Hg
. /F7.F' 0'.F ىG 

4  /G7اFF اىFF /7اG ?اG //&'7اF' /G7FF ىFF /7G 0H'6. /F?
/FN.G /'7G' ..F. /N/F.GF' � 

.اااG FNاااG.. Fااا?  .FNGااا.Hg 7ااGg' /GاااFF' /'7'..ااا/ 
'  FN. ?G /N/F.GF' /G7F' //&'7F' /G7F. 

5  /N/F.GF' /G7F'/NFF  'G&'/ �  ''اااG..' /اااF? g' 7اااG7. g 'اااGFg  FNاااFN. FNF/'اااG.G
. /N/F.GF' /G7FF 

6 
FN.G H' /NFF HNG. /F //&'7F' /G7F' �  /G7ااFF FNF/'ااG.G FNااFN. ''ااG..' /ااF? 7ااG7. 'ااGFg

 /G7اااFF FNااا? .اااG //&'7اااF' /G7اااFF FNااا. H' //&'7اااF'
. /N/F.GF' 

7  /F7 .7ااH6اا. HNااF GااF..N gYY  O7اا.' Fاا?Yy 7F'اا. G>
 FN.F' 'G.NG7. Gg..' FGى �  

 FN.F' HgY  ?اG G/Nا.H /F'/ ىG G.G7 7G7. /&'7
 GF/G /&'7 FN.Y  ى/F.G FN. H'y  . /G7F' 7GFF 

*********************************************************************** 
G /F? //䨭0' ي'G /.'.䐥ل' 

1 
G FNا? .اG 0'G7اF' /ا/g /&'7 FN. /.'N. 7GFاF اى/F.

� /G7F' 
 /G7اF' 7G7.G ى/F.GF' FN.F' ىF? /&'7F' FN.F' /N7N

. //&'7F' 

2  7N> /7N7 ىG //&'7 /G7 'GG//' FG/N FN/7G 0H'6.
 � 'GF /F.'FG /N/F.G /G7 FG/N 7.f'H ) FN.G ( /NFF 

// ) FN.Gاا/ ( .7Fاا./ 7F' FFاا7F' /G'&ااF.Fاا.. 'GااG/. /'7اا
50 ٪  /N/F.GF' /G7F' FG/. /'7G'H /.7F.50 ٪  . 

3  'GG/اا/' FNااNFF /Fاا'.ى .7اا.F FN7ااى .ااF. /NااFF. /H/اا/
 � HH7FF' 76.' 7.f'H HH7FF' 7G7' 

. HH7FF' ''76. 'G?NG. /FN.G /F7. 0'.'.F ..F. 

4  Fا/'GG 7ا? &.اG FN.G ''7G7 G7H6. /F7. 0'.F 0H'6.
� GF 

 'G7H6اا. O7اا.'H ''7G7اا 'G7H6اا. /Fاا'0 .7اا.'.F ..ااF.
 /.7F. ''76.3  :1 ?. .N.7.F' ىF 
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 //'6.GF' 0'G7F' FG FN.H8 /7'N. /NGNG /7'7/. 'g8'.F' 0'.F ىF? G.7'.. H/FG ?.'..  
OHg' /Nطp'  : 

 O7.' H/FG  '/NFF.   'N7F.  FN.ى.'.F 'g8'.  : 
Hg'F  :FG/N FN.NFF FN./&'7 FN.G7 (  H'7F' FNN77G/' )7'G8g' . 

OH'/F'  :FN.N/F.G FN.G7 FG/N ( . )7'G8g' 6N.' H'7F' 7N7F 
/.N.FF'  : 

 , H'7F' /FNN7 'GFG HHg' FN.F' 0'.'.F''7G/  7'G8g' /.7F. (100 ٪ . )  
/NH'/F' /Nطp'  : 

 G7. H/FG  'N.'0 /FF.. HHg' FN.F' 0'.'.F N.F' /'7G' ..F.FىF'/F' F . 
/.N.FF'  : 

 
 

.'G7F' 
 F'7F' /FNN7

''7ⵅ7 ح'G8g' 
 F'7F' /FNN7

N.7'G8g' ''6 
 F'7F' /�7H

''7ⵅ7 ح'G8g' 
 F'7F' /�7H
7'G8g' ''6N. 

 FF' 9 3 3 1س./

/7gp'  : 
 

 
 

FNn' .&'.FF' 
FHg' 0'.'.FF' ?NG. O' , 7'G8g' ''7G/ H'7F' /FNN7 . H'./&'7F' H'.G7F' 07G8 

OH'/F'  0'.'.FF' //? /.7F''7G/ ( 7'G8g' /&'7 ( 7'G8g' ''6N. ىF' ) G ى/F.) 12  :4 O' 3  :1 . 
( H'7F' /FNN7 0'.'.FF' //? /.7F /&'7 ( H'7F' /7N7F ىF' )  ى/F.G )12  :4 O' 3  :1 . 

F/FG ..F.7' 'FG FGH OH'/F' GHNH'F ( FG'N?FF 7o' ?N8N.F'  )OF? 7FNH : 
 
 
 
 
(1 )/' FG/N  /F7. ى.'.F  FN. 0H'6.F' .&'.F F? 7N.?.F' ىG 8NG7F' G/..7' 'GG , FN.NFF FN./&'7 FN.G7 'GG/FNN7 

 :  FF 7'G8g' 6N.' H'7F' 7N7F '/6NGى  FF 7'G8g' 7G/' H'7F''GG , FN.N/F.G FN.G7 FG/N 7.f'Hى        
      ''.f' – 0'6Gg' – HHg' FN.F' – ىF'/F' FN.F' . 

Fo'  :   
 

                                        H'7F' 7N7F                                H'7F' FNN7  
                            7'G8g' 7G/'                                  7'G8g' 6N.'            ''.f'P                                                    

                                        ttrr                                           TTRR                      
        

                               0'6Gg'tr                                             TR                   G  

 
                           HHg' FN.F'                   TtRr                                             F1 

                                       ( 7'G8g' ''7G/ H'7F' /FNN7 0'.'.F100 ٪   ) 
      

 
 
 
 
 
 
 
 
 

 H/FG HNF'FىF'/F' (  HNF'F) /N/'7NF' FG'N?FF 7o' ?N8N.F' 
 

) FG'N?FF 7o' ?N8N.F' FNH'H ( F/FG OH'/F' FNH'FF'  :0H'6. '0'  H'/7G H'NFF 7ا/G' H' FN.H8 ىG H'GF..G
 ( /.7F. ىF'/F' FN.F' ىG 7G7.H , /FF.7G 'GGFG 0H8 FG '.G7 /7N.G /F/'..GF' 0'G7F' FG3  :1 . ) 

 
                          

 

 F'7F' FNN7 .'.H
7'G8g' 7ⵅح' 

 .'.H�7H  F'7F'
 'N.' 7'G8gض
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TtRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

TtRR 
 F'7F' FNN7
7'G8g' 7ⵅح' 

TTRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

TTRR 
 F'7F' FNN7

8g' 7ⵅ7'ح'G 
Ttrr 

 F'7F' FNN7
 'N.' 7'G8gض

TtRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

TTrr 
 F'7F' FNN7

 'N.' 7'G8gض

TTRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

ttRr 
�7H  F'7F'

7'G8g' 7ⵅح' 

ttRR 
�7H  F'7F'

7'G8g' 7ⵅح' 

TtRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

TtRR 
 F'7F' FNN7
7'G8g' 7ⵅح' 

ttrr 
�7H  F'7F'

 'N. 7'G8gض'

ttRr 
�7H  F'7F'

7'G8g' 7ⵅح' 

Ttrr 
 F'7F' FNN7

 'N.' 7'G8gض

TtRr 
 F'7F' FNN7
7'G8g' 7ⵅح' 

(2 )0H'6.F' .&'.F F? 7N.?.F' ىG 8NG7F' G/..7'  FN. /F7. 0'.F G7H6. 7.& 0'.FH HNFF' ''7G7 FG6F' ''7FG G7H6. 
       HNFF' ''76. FG6F' //?.G'/6NG : ''.f' – g'0'6G – HHg' FN.F' – ىF'/F' FN.F' . 

Fo'  :   
                                                         FG6F' //?.G 7H6.   FG6F' ''7FG 7H6.  

                        ''.f'         HNFF' ''76.                                         HNFF' ''7G7P                                                    
                                        rryy                                          RRYY                      

        
                               0'6Gg'ry                                             RY                   G  

 
                           HHg' FN.F'                   YyRr                                             F1 

                                      7H6.  HNFF' ''7G7 FG6F' ''7FG (100 ٪  )  
 
 

   
 

Yy Rr 
''7G7 ''7FG 

YY Rr 
''7G7 ''7FG 

Yy RR 
''7G7 ''7FG 

YY RR 
''7G7 ''7FG 

yy Rr 
''760 ''7FG 

Yy Rr 
''7G7 ''7FG 

yy RR 
''760 ''7FG 

Yy RR 
''7G7 ''7FG 

Yy rr  
''7G7 //?䔬م 

YY rr  
''7G7 //?䔬م 

Yy Rr 
''7G7 ''7FG 

YY Rr 
''7G7 ''7FG 

yy rr  
''760 //?䔬م  

Yy rr  
''7G7 //?䔬م 

yy Rr 
''760 ''7FG 

Yy Rr 
7 ''7FG''7G 

(3 )0H'6.F' .&'.F F? 7N.?.F' ىG 8NG7F' G/..7'  FN. /F7. 0'.F HH7FF' 76.' H'7F' FNN7 7.& 0'.FHH'7F' 7N7F 
     HH7FF' 7G7' '/6NG : ''.f' – 0'6Gg' – HHg' FN.F' – ىF'/F' FN.F' . 

Fo'  :   
                                             H'7F' 7N7F 0'.F             H'7F' FNN7 0'.F 

                            ''.f'   7G7'                         HH7FF'           HH7FF' 76.'       P                                                    
                                        ttgg                                           TTGG                      

        
                               0'6Gg'tg                                             TG                   G  

 
                           HHg' FN.F'                   TtGg                                             F1 

                                      HH7FF' 76.' H'7F' FNN7 0'.F  (100 ٪    )      
 

  TR              Tr              tR             tr 

TR 

      

      

 Tr 

      

      

 tR 

 
 

tr 

 

RY             Ry             ry              ry 

RY 

      

 Ry 

      

  ry 

      

  ry 
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TtGg 

760' FNN7 
TtGG 

760' FNN7 
TTGg 

760' FNN7 
TTGG 
760' FNN7 

Ttgg  
7G7' FNN7 

TtGg 
760' FNN7 

TTgg 
7G7' FNN7 

TTGg 
760' FNN7 

ttGg 
760' �7H 

ttGG 
' �7H760 

TtGg   
760' FNN7 

TtGG  
760' FNN7 

ttgg   
7G7' �7H 

ttGg 
760' �7H 

Ttgg 
7G7' FNN7 

TtGg  
760' FNN7 

/NG'إض /GNF?G ىF'/F' H7FF' ?F7G ىG .N7.' :  FاG /اN/?F' /7'/اH اىF? H/اFG FNF'NاF FاN.7. /NF'GG' /G7?GF (7'..
0'G7F' ىG 0'ا.FF'H H'NاN/F' H /7'/اH H' اىF? .&'ا.FF' .اF/H/اFG FNF'NاF ?0 ...ا'G7اF' 6ا?. H , ?ا... g 0g'ا/ G'اFG

. /NF/FGgF' //'7NF'. 'G.NG7. ىF? FG.' , FG'G FG6. H/FG FNF'NF 

*************************************************************************** 
 

 

● GF?F' GFNF'NF //7 'N../' H/FG /?. '' H'7Fg' ىG 0'G7F' 6?. H'H   . /NF/FGF' //'7NF' ?... 
 :  'G GG/.N'N/F.G H' '/&'7 HNGN /F , 0'FN.F' FG //'H 0H8 /G7Fى  ●
   (1 )  'FN. HH6.أN FN6F' /'7Gg'   '//'H  FFg' ىF? (   /&'7 FNN.g' //' FG ')  //&'7F' /G7F' GGN/F HNG.. 
   (2 ) /'7Gg'FNN.g' gG FG /F.G FN. ىF? HNF7/N FN6F' 7.. /N/F.GF' /G7F' GGN/F 7G           

/F/G' : 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

TG             Tg             tG              tg 

TG 

      

Tg 

      

 tG 

      

  tg 
 

H'7F䐥ى 'لG /N/F.䑅ل'H //&'7F' 0'G7F' 
 

 F'7FF O.N.Hg' G'G.Fg' OF? /7/FF'
/? OF? /N7N                           F'7FF' GF OF? /7/FF' G

 /G7 F? /N7. /F7GFG' F0g' /G6ح
/F7.G' F0g' /G6ح 

 /G7 OF? /N7. /?䕰6?7 'مF' /G7
GNF.7G' 7?6F' 

/?7'NF' FNN?F' /G7                            
 /G7 OF? /N7.                              /FN6F' FNN?F'

/G7                  G0NF' .'8'G> /N0H
 /G7 OF? /N7.                         .'8'G>F' .'N>

G0NF' OG 6GFF' /N0H G/? /G7 
/G7 OF? /N7.  6GFF' /N0HH                          
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G ى.'N '䑅ل FF? /.'.䐥ل' 

1 
 HNF'ااF. H/ااFGF ىF'اا/F' HNF'ااFF' ىG7ااN

FG'N?FF 7/F' ?N8N.F' � 
 FاN.F' اىG 7اG7. G/ 7.f' 0H6F' F? /FF.7G /7N. 0H8 FG ى.G7 Hg

/.7F. ىF'/F'  (3  : /&'71 . ) ى/F.G 

2 
GااF? 7ااى 'F.gاا'' 7ااN> 0'GااF 7اا/ .7

FNN.g' ىG /7G'8 � 
 /&'7F' FN.F' //'N7F /.N.F ''.f' ىG 7G7. g ى.F' /N/F.GF' 0'G7F' Hg
?Fى 'F.GF' FN.F/ى G7. H' FGGN /G7F' 7GFFاG 7اى 'F.gا'' ?Fا/ ..Gا? 

. /N/F.GF' /G7F' FN. 

'7FFا'G Hا7F' FاF  0'GاF? /7/FF'Gاى  3
 H'7Fg' ىG //&'7F'� 

N. Hg ىF? /7/FF' FGF  G/ا? FNاى .اF? ) G7N/ا7 .اأG7N ( /N7N H'7FF'
 . Gى 'G H'7FF'H'7Fgى /'F? /7/FF'GF   '?G 'GG/N.H /Fى 

.7اااN/ 7اااN?F' /GاااNF' HN'7ااا?/ ?Fاااى  4
� H'7Fg' ىG /FN6F' HNN?F' /G7 

F? /N7N /?7'NF' HNN?F' /G7 FN. Hgى .G /FN6F' HNN?F' /G7 FNاى 
  '?G 'GG/N.H /F'/' ىGH'7Fg . 

5 
 FNااا. GاااNN.' /ااا/' FاااG /7اااG /7H '0'
6F' /G7 FG/Nا?GF' 7.?ا/ GاإGF' Hا7/ 

� '/?.G G7?6 HNGN 

 /&'7 FN. ?G /.H ''N7 G.G7 7G7. /&'7 FN. /?.GF' 7?6F' FN. Hg
. ) G?'FF' 7?6FF ( ى/F.G FN. ?G H' ) /?.GF' 7?6FF ( GF/G 

6 
 /F7ااGFG GااGF'0& /G/6اا FNNاا.g FااGGN

6 ''F.' ('.F'� /G/.FG GGF'0& /G/ 
 H0g' /G/7ااا'&// ) 6اااF' /G7اااF' 'اااGGNG 7اااG7.G FNااا.G FNNااا.g' gاااG Hg
 H0g' /G/6اا ( /ااN/F.GF' /G7ااF' ىFG'اا'' ?ااG..' /ااF? FااGFH ) /F7ااGFGF'

. ''F.g' ىG /G7F' G6G 7G7. 'GGFG FG FG ) /G/.FGF' 
*************************************************************************** 

 
 

H' 7G6.    : 
● . 0'GN7NGH7G ىF? ON./. /NF. FG /'NF 
 . 7G..ط G7NDNA FN.H7.F' ?Gى  7F' ( GN7NGH7GF'  'N&'NGNG .G7.N ) OHNF 6G/ FG.<ى  ●
● O6F' NG OHNFF' 6G/F' G7F' FG/N. ى/F' F&'GFF /N/'7NF' 0' 
● . /N/'7NF' 0'G7F' H' ىF' H/FG 7N.N7. GF'?F' F7N.FN77 F? ''F.g' ىF' ''.f' FG FF.F , /N/'7H FG'N? FF7' 
    . 0'FN.F' /?. 'GNG ''GF?F' 'GNF? 
● F7N.  H' ىF' ''GF?F'OHNFF' 6G/F' DNA . 0'FN.F' ىG7. /7N>7 0'//H FG HNG.N 
    H' O' OHNFF' 6G/F' ''F. ///H FN.F' : DNA . 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

*************************************************************************** 
 O6F' NG يo' F&'GF'. /7'p' /N/'7NF' 0'G7F' FG䨭ى � FF? : 7DNA : حⵅض 

 F' F&'GFF /N/'7NF' 0'G7F' 7NFG8 F? /FNF&7GF' 0'FNF.F' FFG/N GFg : 0/ى.    

DNA 

 䩆0يA 
 䩆0يB 

FG ''60' .'FNn' DNA GN7NGH7كF'. //N0NG' 

/NFp' 

/'NFF' 

2 /N.'GH7G 

�GH?F7 

DNA GN7NGH7G 

/NFp' /'NH F0'/ .'GN7NGH7كF' /0N. 

.'FNn'  :FG ''6.' ىG OHNFF' 6G/F'  DNA /7GFF /N/'7NF' 0'G7F' FG/. 0'GN7NGH7GF' ىF? //N.NG 
 ) F' F&'GFF /N/'7NF' 0'G7F' 7'G8' F? /FN&7G/ى ( .

                          
 

0'FNn' 
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GN.'.H H/N. H'䑅ل'?F'  : 

● FGG.' ى.F' /NGNGF' G'6.G' FG  GG/.N FN.F' 'G.. 
 .NGNGGF? ..FN FN.H7'&ى F' g7N.   'GN6F'   '7'. /H// F? HN&7G GN6Fg' '6GH ,  F?'G. FN?Gى 'N FN. FG H?7ى ●
   7G7N  /FN?G /N/'7H /G7. 
● F/.7''  G'? F.NF /6&'. GF0 F?1958 . G 
● /F/G'  : 
 

                   N?F' HNF /G7 //'7H                    7H7?شF' HNF /G7 //' 
  'FN. ./7H '0' NN.' //' FG HNN?F' HNF /G7 FG/N G
N?7ى 'G //&'7 /G7 GN6FإGH /NF.F'  FN.F' '6G Hى

/H// F? HN&7G  F?'G. ى&'NGNG FNNG. ىF? FG?N
. GN/F /G7F' G6G 7G7N FN.H7. 

  'FN. ./7H '0' NN.' //' FG 7?6F' HNF /G7 FG/N G
N?7ى 'G  FN.F' '6G GN6FإGH /N7g' //&'7 /G7 Hى

/H// F? HN&7G  F?'G. ى&'NGNG FNNG. ىF? FG?N
. GN/F /G7F' G6G 7G7N FN.H7. 

. /FNFGF' HNN?F' ىF? //&'7 /NF.F' HNN?F' /G7 . /.'GF' 7?6F' ىF? /&'7 /N7g' 7?6F' 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

/7gp'    : 
 
 

 

*************************************************************************** 

1 

'7اا./GF'?F' Fاا'N. Hاا/H H.اا'.GN .اا'&6/ 
 F.NF G'?1958G � 

 

 'GGFgFGG.' ى.F' /NGNGF' G'6.G' FG  FNا.F' 'اG. GG/.N/اN/  g7اN.
F'   'GN6F'   '7'. GN6Fg' '6GH ,  /H// F? HN&7Gى 'N FN. FG H?7ى

 /FN?G /N/'7H /G7 7G7N FN.H7. GF? ..FN F?'G.. 

2  0'G7اF' 7NاG8 اىG G'G 7H/ 0'GN6FgF
/N/'7NF' � 

 Fاا?'G. /H/اا/ Fاا? HN&7ااG HNااGN  'اا'  .'7ااGN6F' 7ااى?N FNاا. FااG Hg
  ////G /N/'7H /G7 7'G8' ىF? FG?N FN.H7. GF? ..FN ى&'NGNG 

*************************************************************************** 
   
 

/F&7䐣ت⩉ 'لF' G.' /Gg?F' : 
() 0/7H ىG 0'F'/.G' 0'7G'/GF' /N7NGG.F' ON.7G ىF? /F.'7F' G'N?g' ىG . 

 ()0/7H /F&7' ىG ('.GF' . 77ى/GF' 
*************************************************************************** 

   
 
 

1 –  F' //'7NF' GF? 77&G ................ GF'?F' 7..?NىF? G.7'.. ?G 0'/. //'7NFF /NFG?F' /7'7/F' H' /N/ , /N// 
       ................. 0'.F 

2 –   'GFG 7'..' H/FG H' g' 'g8'.F' 0'.F ىG //'6.GF' 0'G7F' //?. FG G>7F'..........  .G.7'.. ''7.g طFG 0'G7 
3 –  /H// ?FGF G.7'.. ''F/' 7'G8g' /N/7' H/FG '6.F' ... .......................?FGF 'G/NFF. /?. 7'G8g' 7ى> 'GFN. 

      /H// .......................... 

 : 'F' FGG?.'7'. 'لG.7'FN 'o /N.䐢' : 1س 

n' O/ؤ. GNG� 'GG&'ظH 0'FN 
 

F? FN&7G 
 

/H// 
Nn' 

Oط?N 
GN6Hإ O&'NGNG F?'G. 

..FN 
N.H7. 

OF? FG?N 
 

7NG8 
/N/'7H /G7 
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4 –   FN77 F? ''F.g' ىF' ''.f' FG FF.F. /N/'7NF' 0'G7F' H' ىF' H/FG GF'?F' F7N........................... /.N. 
0'6Gg'. 7' /?. 'GNG ''GF?F' 'GNF? FF7' /FH ,G  .......................... 

5 –   /7GF' ىG H'G.'6.G /N/'7NF' /G7F' ىFG'? HNGN ...................G 'FNGN 'GFN. ,F.H'G  /7GF' ىG ..................  
6 –   //? /7GF' FG/N .............'7H /G7 FGF FN//N  //? .N6GF' FG/N 'GFN. ,  .............7H /G7 FGF FN'//N . 
7 –   HNF'F. H/FGF HHg' HNF'FF' G7?N ..........................F' HNF'FF'H/HNF'F. ىF' .......................... 
8 –   H'/7G 0H'6. '0'.GF.H'G /7N. 'GGFG 0H8 FG '.G7 HإG /F.'F.GF' 0'G7F' FG 7/G' H' FN.H8 ىG............... 

       /F' FN.F' ىG 7G7.H/.7F. ىF' .................. 

9 –   0'G7F' FG H'7FF' GF ىF? /7/FF' /G7 7..?................   0'G7F' FG 6GFF' /N.H /G7 'GFN................ 
       .H'7Fg' ىG 
10 –   ىF' ....................... FG /N/'7NF' 0'G7F' H'F.F' /NGNG .................... GF? 77GN. ''F.g' 
11 –  ....................... /7GF'. /NFF 7N> /G7 FG/N O6F' /7GF' ىG7N 
12 –  ......................... FNNG. /F? /G7 FGF H'N/'7NF' HgG'?F' F7GFN 
13 –  . 7.f FN. FG H'F.FgF /F.'F 7N> .......................... 0'G7F' 
14 –  g8'.F' 0'.F 7'G8'.  'N.'0 'G/NFF. FGGN ىF'.F'.H ..................... ' 
15 –   . //'7NF' أ.ى. .FF ................. 
16 –   . ى/F.G 7.f'H /&'7 'GG//' 0'FN.F' FG //'6.GF' 0'G7F' FG '.H8 FG/N O6F' NG ..................... /7GF' 
17 –  N. FG FF.F. .................. 0'G7F' . 7.& ىF' F 
18 –   ........................ /7GF' ىG FNG.'6.G /N/'7NF' /G7F' gG'? HNGN 
19 –  .... H'/7G GF..' '0'...F/'..GF' 0'G7F' FG //'H 0H8 ىG ................/ G. gN. 'GG.'H8 /?. H'..FN 'GGFإG 

        .G7F' /7N. G/ ) //&'7F' ( طFG FN/7GF' //' /G7 .................... /.7F. ىF'/F' FN.F' ىG '?G H' 
20 –  //'F6.GF' 0'G7F' FG 0H8 ىG FNNFF FN/7G 0H'6. /F? /'7FGg' ?NG. ىG HHg' FN.F' ىG 7G7. ى.F' /FG7F' 

         ......................... /G7F' ىG 
21 –  ......... FNN/'7H FNFG'? 'G /G7F ىFFF' /7GF' FG/N  ............. FNN/'7H FNFG'? FG/N FN.GF' /7GF' 'GFN. .... 
22 –   H'GF'?F' FGG. ..................  , .................. ' FG'6.GF' 7'G8' /NGNG G. ./N/'7NF' /G7FF FN 
23 –   FG.GN FNN H ................  /H// F? gN&7G HNGN '7'. ........... GF? ..FN FN?G./N/'7H /G7 7G7N . 

          .////G  
24 –  /FNG7. /F7.F' 0'.F 6NG.N ..................... H ......................G.'N/ /7H/ 
25 –  /G7 7..?. /F7.F' 0'.F ىG .....................//&'7F' 0'G7F' FG H'7F' FG6F' /G7 'GFN. , ......7H6.FF ......... 

        7F' FG ./N/F.GF' 0'G 
26 –  7G7g' HNFF' /N7N /F7.F' 0'.F ىG FFF ..................... HNFF' ىF?76.g' 76.g' HNFF' /N7N 'GFN. , 'GF FFF 

        ..................... . 'GF 7G7g' HNFF' ىF? 
27 –  /G7F' HإG H/FGF HHg' HNF'FFF 'F.7....... ........ 7G7.Gg' FN.F' 7./ ىF. HH100 ٪  /G7F' 7G7.H............. 

         /.7F. ىF'/F' FN.F' ىG 25 ٪ . 
28 – G7F /FG'/ HHg' FN.F' /'7G' HNG. H'7F' 7N7F /F7. 0'.FH ىFF H'7F' FNN7 /F7. 0'.F FN. 0H'6. /// '0'F/ 

         ...................../.7F. ..................... 
29 – '7.' /F?' NFG?F 0'.ى /NFF. /.'.FFFFNN7 'g8'. 0'F7F' /F'7G/ H'FN.G 7'G8g' 'F /0'.'.FF' 7NG8 /.7F HNG. 
         ..................... H'7F' ......................FGGN 'G 7.G' 7'G8g' 
30 –  FG'? /N/F.GF' /G7F' GNF? 7G7. O6F' /7GF' /7N .....................g' gG FGFN. ,FNN.G 'N /77G7. O6F' /7GF' 
        FG'? //&'7F' /G7F' GNF? ......................FFg' ىF? FNN.g' //' FG 
31 –  /N/F.GF' 0'G7F' FG  H G.NF' 0'8'G> ..................... .HNN?F' 
32 – 0'G7F' FGH ..................../N/'7NF' 0'G7F' FG .......... /.7.GGF'...........  
33 –  H/FG ىG7 ى.F' /G7F' ىG 7G7. HHg' FN.F' /'7G' ?NG. .......................... /G7F'. 
34 –  H/FG ىG7 ى.F' /G7F' ىG ىG... HHg' FN.F' /'7G' ?NG. .......................... /G7F'. 
35 –   'G&'/ /N/F.GF' /G7F'..................... 
36 –  GG/.NىG  HNGN /F , 0'FN.F' FG //'H 0H8 /G7F'...................  H'................... 
37 –  7?6F' /G7 /N7. ................... 7?6F' /G7 ىF?.......................... 
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38 –  HNN?F' /G7 /N7.  ................. HNN?F' /G7 ىF?................. 
39 – /G7 G.NF' ىG 6GFF' /N.H G/? /G7   ................./G7 6GFF' /N.HH  ................. 
40 – ....... FF 7G7g' HNFF'........ HNF 'GFN. 76.g' HNFF' ىF? /&'7 /F7.F' .............g' ............ ىF? /&'7 76. 

        . 7G7g' HNFF' 
41 – .F' H' ىF' ''GF?F' F7N. FG ''6.' 0'FN.......................  ىF? //N.NG  .................... 
42 –  GF?. 0'G7F' FG //'.7F' H'G7g' .....................0'G7F' FG G/F' /FN7G 'GFN. , ..................... 
43 –  'G' /F7.F' 0'.F ىG /7G6F' ?6H .....................H' ............... ......  

************************************************************************** 
 

 

1 –  . 7.f FN. FG FF.F. /.7.GGF' 0'G7F'  
2 –  . H'7Fg' ىG //&'7F' 0'G7F' FG H'7FF ى.N.Fg' G'G.Fg' ىF? /7/FF'    
3 –   FG ''6.' 0'FN.F'DNA F.F' G8g.N.N7 ىG //N.NG. /N  
4 –  7.f FN. FG /N/'7NF' 0'G7F' FF.F.. 
5 –  /N/'7NF' FG'N?FF 7/F' ?N8N.F' HNF'F. H/FGF HHg' HNF'FF' G7?N. 
6 –  ..? /.7F. ىF'/F' FN.F' /'7G' ىG 7G7. /F.'F.GF' 0'G7F' HإG H/FGF HHg' HNF'FFF '2 (/&'7)  :1 (/F.G)ى. 
7 –  .G H'NFF H'/7G 0H'6. /F?F.GFN.F' /'7G' ىG //&'7F' /G7F' 7G7. //'6.GF' 0'G7F' FG //'H 0H8 ىG H' 

 'FG HHgط G 7G7. gHى 'F'/F' FN.F' /'7Gى       
8 –   .H'7Fg' ىG //&'7F' 0'G7F' FG H0g' /G/6 G'/.F'H H'7FF' GF ىF? /7/FF' 
9 –   /7N O6F' /7GF'.G.NF' ىG 6GFF' /N.H /G7F طFG //'H FN g ,  GNF? 7G7.GF' G6./G7 
10 –  . HNGF' 0'.F ىF? /7NG6F' G.7'.. ''7.إ. H/FG G'F   
11 –  .  'N7F. 'G/NFF. ?FGN /F7.F' 0'.'.F /N/7' /F'8'   
12 –  . H/FGF ىF'/F' HNF'FF' NG FG'N?F' H'6?F' HNF'F   
13 –   .G7.N GN7NGH7GF'  'N&'NGNG OHNF 6G/ FG  ىG7NDNA  ?G 7..طG. HNG/F' 
14 –   FG H'G7g' O/F 6ىGF' GF?./.7.GGF' 0'G7F'. 
15 – 0'.F ىG '7G7F' 7H6.F' /G7 /N7. /F7.F'' F? 7 ىH6.F' /G7. ''6N.F'   
16 – 'N7 G.G7 /&'7F' FN/F' 7G7NF' H'G '. .ى/F.G H' /&'7 G?G O6F' FN    
17 –  FN.GF' /7GF' FG/N.GF' /G7FF 7.'H //&'7F' /G7FF FN ./N/F.   
18 – ''6N. G7'G8' /F7. 0'.F 0H'6. /F? rr ''7G/ G7'G8' 7.أ. Rr  HNGN50 ٪  .''6N. G7'G8' HHg' FN.F' FG 
19 –  /F?F.F7. 0'.F /NFF'7G7 G7H6. ىFF /7FG 'FHHg' FN.F' 0'.'.F 7H6. HNG. //?.G ''76. G7H6. 7.أ. '' 

        .//?.G ''7G7 'G?NG. 
20 – .F' /'7GF'/G7 'G&'F.g /7N. H' FGGN g 7G.7G FG6. 'G7?6 /7G. GNF.H /FNFF /?.GF' 7?6F' /G7 FG/. ى 

         . 7?6F' /GN?F 
21 – . ('7.g' /NFG? ''F/' /N/'7H /G7 O' /G7F' ىFG'? H6?FN 
22 –  /.G.FG GFH7F /F7. 0'.F 0H'6. /F?Rr  /.G.FG GFH7F 7.&.Rr  7.&. HNGN50 ٪ FG /'7G' ' FN.F..'FF' 

        . HH7FF' .G.FG 
23 – . /.7.GGF' 0'G7F' FG 7?6F' HNF 
24 – . /N/'7H /G7 G/F' /FN7G 
 . G... HHg' FN.F' /'7G' //&'7 /G7ى Gى 'F' /G7F.ى – 25
26 –  'g8'.F' 0'.F /'N/ /7H/ /FNN7. 
27 –   'G&'/ /N/F.GF' /G7F'. /FN.G 
 'F.G FN. H' FN.F' 7GF G?G /.H ''N7 'GF? HN&7GF' /G7F' 7'G8/ى .  F? /7/FF' /&'7F' FN.FFى  – 28
29 – . O7.g' 0'G7F' 0'H8' /NF. ?G /7NN /F.'F.GF' 0'G7F' FG 0H8 FG H' ىF' H/FG F7N. 
30 – '6Gg'0 . /NFF  'G&'/ 
32 –  H/FG 7'..'8 . 'g8'.F' 0'.F ىF? /N/'7NF' G.7'.. ''7.g //'6.G 0'G7  
33 – ' . /FN.GF' /'7Gg' ?G 'G.NG7. ىG G.'6.. /NFFF' /'7Gg 

 :'OFN 'G G'G  × ('Gg? H/ ) ( )ض? ?Gg/ :  2س 
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34 – .N /NF.F' HNN?F' HNF /G7 7NG8 F? HN&7GF' FN.H7.F'F.7?6F' /G7 7NG8 F? HN&7GF' FN.H7.F' F? G 
        ./N7g' 
35 – O6F' NG FN.H7.F' G7F' FG/N. ى/F' F&'GFF /N/'7NF' 0' 
36 – F' H'6?F' /F77G H/FG FF7'?'NF' 7NG8 ىFG FG7F //&'7F' /GF?.HHg' FN.F' /'7G' ?NG. ى 
37 –  7NG8 ىG GG/.NF' FG FN.H8 /F7.F' 7H6. HNF /G7./N/'7NF' FG'N? 

************************************************************************** 
 

 

1 –   0'G7F'/.7.GGF' 7.& ىF' FN. FG FF.F. . 
2 –  ' /G/6 H0g/G/.FGF' . //&'7F' /N/'7NF' 0'G7F' FG      
3 –   'GGFG 0H8 FG '.G7 /7N. //'6.GF' 0'G7F' FG 7/G' H' FN.H8 ىG H'GF..G H'/7G 0H'6. '0''?G 7G7.H 

       /.7F. ىF'/F' FN.F' ىG3  :1  .   
4 –   H/FG 7'..'/G7 76? O//' H'7.g 'g8'.F' 0'.F. /7'. /N/'7G.7'.. '. 
5 –   0'.F H/FG 7'..'HNGF' '7.gG.7'.. '. 
6 –   'G?NG. 0'.'.F ..F. 7'G8g' 6N.' /F7. 0'.F ?G ىFF 7'G8g' 7G/' /F7. 0'.F /NFF. /F?''7G7 .7'G8g' 
7 –  N HNF'F. H/FGF ىF'/F' HNF'FF' G7?FG'N?F' H'6?F'. 
8 –  . /N/F.GF' 0'G7F' HإG H/FGF ىF'/F' HNF'FFF 'F.7/.7F. ىF'/F' FN.F' ىG 7G7 50 ٪   .  
9 –  Gg' HNG. /F?6 ىFN.F' G.NG7. 0'.F ىG 0'TtRr  HإGGg'6'G.NG7. ى.F' 0'  ىFN.F'TR 'G..7F HNG. 75 ٪  
10 –   NG FN/7G 0H'6. ..'F H'G '0'50 ٪  : /&'750 ٪   /G7 H' ىF?N '6G HإG ى/F.G/NFF //&'7 FNN.g' gG .  
11 –   HNGN /7GF'H ىFFF' /&'7F' /7GF' ىG FNG.'6.G /N/'7NF' /G7F' gG'?FN.GF' . 
12 –   HNF'F ىG7N ىF'/F' H/FG HNF'FH'6?Fg'  . 
13 –  7NGF' 0'G7F' ى.H8 FG 0H8 FGF /NF/FGF' /.7FF'H ىF'/F' H/FG HNF'F ىG //1  :1  . 
14 –   0'G7F' FG H'7FF ى.N.Fg' G'G.Fg' ىF? /7/FF'GF'/N/F. . H'7Fg' ىG 
15 –   FGG.H/FG F' 7'G8' /NGNG G'6.G' FG../N/'7NF' 0'G7FF FN 
16 –   F.'/ 0'FN.F' /.N.G8g.N.N7  . G/7. 'Ng. FG /NF. FG 
71 –  6G7F'. H'7F' FNN7 /F7.F' 0'.F F? 7.?N Tt .  'NFF H'G '0' 
18 –  GN7NGH7GF'  'N&'NGNG .G7.N OHNF 6G/ FG  ىG7NDNA  ?G 7..طG0'FN.F' . 
19 –  FG ''6.' 0'FN.F' H' ىF' ''GF?F' F7N.DNA  ىF? //N.NGOHNFF' 6G/F' . 

************************************************************************** 
 

 

1 –   ...................... /7GF' NG FNG.'6.G /N/'7NF' /G7F' gG'? HNGN 
    ' , .G F?' (  /'F.GF/ى  /'FN.GF  /) 'FFFى                                
2 –  ...................... � H'7Fg' ىG //&'7F' 0'G7F' FG ىFN 'GG O' 
                                G?'FF' 7?6F' (/  ''F76F' HNN?F' HNF/  /?7'NF' HNN?F'/  ) 0'8'G>F' ('N>   
3 –  .G7.N ................   'N&'NGNG OHNF 6G/ FG  ىG7NDNA    . FN.H7.F' ?G .G/FG 

                     / G8g.N.N7F' / FN.H7.F' / FN.F' ( ) GN7NGH7GF' 
4 –   FG ''6.'DNA     ) //N/7 /.'.' /.N. g / G8g.N.N7F' / .N6GF' / FN.F' ( ............... /NF.F' /'NF NG  
5 –  ?..g' HNF'FFF '/N/'7NF' FG'N?F' HإG H/FGF HH  .............NG. /F?N'6Gg' F.0 

                                                                 (  .G/F. / G?'6../  ىG... / H6?F.)  
6 –   /G7F' .............&'/ HNG.'G  ./NFF          ( F' / /N/'7NF' / /.7.GGF'N/F.GF' / //&'7    ) /   
7 –  .......... NG 7'G8g' 6N.' H'7F' 7N7F 'g8'. 0'.FF ىFN.F' .NG7.F' ( ttRR / TTrr / ttrr / TTRR ) 
8 –   ''F.g' //g 7'/ىNF' .NG7.F' H'G '0'aa H' FG./N FNN.gF 7'/ىNF' .NG7.F' HإG .................. HNGN  

              ( aa × AA / aa × Aa / AA × AA / Aa × AA )                                                     

9 –  / '0'FGG//' /F7. ى.'.F FN. 0H'6. //F.f'H FN.G 7H6.F' 7G7' 'F7H6.F' 76.' 7 , .'.F HإGF.'FF' FN.F' 0'F. 

 : G .N7' ت⨮.G .7:  3س 

 : ' .N7NFF' N'.? 'ل7F' /.'0䐥حNح/ G:  4س 
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       HNG. ..... ( ...100 ٪  / 7H6.F' ''76.100 ٪ '7G7 '6.F' / 7H50 ٪  / 7H6.F' ''76.50 ٪ '7G7 '    ) 7H6.F'          
10 –  GG.NG7. ى/F'H 7G0 0H'6. /F?F 7'/ىNF' 'Bb  7'/ىNF' .NG7.F' HإGBB G./NF/.7F. 'GG&'F.' ىG 7G7N H' F 

                                                               (25 ٪   /50 ٪  / 75 ٪  / 100 ٪ ) 
11 –  ىF'/F' H/FG HNF'F ىG //H7NGF' 0'G7F' ى.H8 FG 0H8 FGF /NF/FGF' /.7FF' ............. 
                                                                   (1  :1  /3  :4  /3  :1  /50 ٪  /75 ٪ ) 
12 –  GF' //'7NF' ?... ى.F'H H'7Fg' ىG //&'7F' 0'G7F' FG/NF/F  ............. 
                                       ) 0'8'G>F' /N.H / /FN6F' HNN?F' / /F7.GF' H0g' /G/6 / G?'FF' 7?6F' ( 

13 –   /NFF.F' '6G F? ..FH FN.G 'GGgG FN/7G FN. /NFF. /// '0'300 /..'FF' /FN.GF' /'7Gg' //? HإG /7G 
          HNG. H' FG./N       .   '/7G .................        (50  /100  /150  /200  ) 
14 –   7'G8'........... /FF. /F7.F' 0'.F .....             ) F.7 'G ?NG. / طFG 'N?'F7 / طFG 'N7F. / طFG 'N.'0 ( 
15 –  FG / ىF8NG / GNF/FG (  . //'7NF' GF? 77&G ............... GF'?F' 7..?N ) H'.7NG / H/ 

16 –  ?.7H H'7F' /FNN7 0'.'.F ''.7' /F/g/ ..'FF' F7FF' H'G H'7F' 7N7F 0'.F ?G H'7F' FNN7 0'.F 0H'6. /F? 
            ................ HNGN FN.H'6.GF' FN.'.FFF 7'/ىNF' .NG7.F' HإG H'7F' /7N7F 0'.'.F 

              ( Tt × Tt / tt × Tt / Tt × TT / tt × tt)                                                             

17 –  HHg' FN.F' ..F 7'G8g' 6N.' H'7F' 7N7F /F7. 0'.F ?G 7'G8g' 7G/' H'7F' FNN7 /F7. 0'.F /NFF. /F? 
         .................. 'G?NG. 0'.'.F GFG 
        ● G8g' ''7G/ H'7F' /FNN7                     . 7'●    .7'G8g' ''6N. H'7F' /FNN7 
        ●                     . 7'G8g' ''7G/ H'7F' /7N7F●    .7'G8g' ''6N. H'7F' /7N7F 
18 –   . /G7F' ''FF FG /Gأ.FF 0'7G //? .................. /FFN 'g8'.F' 0'.F H/FG G7. 
                                            ) F.7 'G FG / 'N7F. / 'N.'0 / 'N?'F7 ( 
19 –   ..................... 7.f FN. FG H'F.FgF /F.'FF' 7N> 0'G7F' 

                                           ) /N/F.GF' 0'G7F' / //&'7F' 0'G7F' / /.7.GGF' 0'G7F' / /N/'7NF' 0'G7F' ( 
20 –   FG ىF? /7/FF' H'7Fg' ىG /N/'7NF' 0'G7F'......................  

                                (  /N6NF.Fg'. ///.F' / H'7FF' GF / 0'.'7/F' //'NF / /NF.F' ىF? FF/6.F')  
21 –  ىF'/F' FN.F' ىG 7NG7FF /N?.H H/FG (7'.. ىG HHg' FN.F' ىG ىG... ى.F' /G7F' /G7 ىG .............. 

                                                                  ) /.7.GG / /N/F.G / //&'7 ( 
22 –   FG /FG'G /?NG.G /NF. FG /'NF FG/.......................ى/F' F&'GFF /N/'7NF' 0'G7F' 7'G8' F? /FN&7GF' 

                                                    ( F' / 0'7G7F' / 0'GN6Fg'. 0'FNG7GF' / 0'FN)    
23 –   H'GF'?F'  ....................F' FG? /NF&. .FN      

                                             ( H 67ىNG / GN7GH H/N. / GN7GH HN77'H / GN.'.H H/N. 7N6.)  
24 –  GFF ى&'NGNGF' .NG7.F' ................... H OHNFF' 6G/F' NG GN7NGH7 

                                                ) G'NGF' / HNG/F' / FN.H7.F' / 0'7/NGN.7GF' ( 
 '6F'.ى 7F.F'Hى ( –'7F.Fى  –'NFF.F' Hg. /G'.F' //'N7F' '/.G H/FG G6.G/ .................           ) '6F'.ى  – 25
26 – /F7.F' 0'.F 7H6.  (   ............. 6G7F'. 'GF 6G7N FG6F' //?.GYY – Yy – yy   (                      
27 –  O7.' /G7 /7'N. ىG 7N/أ. GF 7NF ///'H /G7 /7'N. H' G.7'.. Hg. FG H/FG /.H HNF'F ?6NG ......... 

  (/ 'F.F' / /G'.F' //'N7F' FG'N?FF 7/F' ?N8N.F' / FG'N?F' H'6?F/ى  )                        
28 –  0H'6. /F? 0'.F............. /.7F. /N/F.GF' /G7F' 7G7. H'7F' 7N7F /F7. 0'.F ?G FN.G H'7F' FNN7 /F7. 

                        G7FF' (–  ?.7F'–  7G7– ) /F/F' 
29 – ? 'G /F7.F' 0'.F ىG //&'7F' 0'G7F' FG 0أN 'GG FG  ................... '/ 

                        (FN' H7G/g' /7G6F – ى.F'.F' /7G6F' ?6NG –  H7FF' FG6.G.FGF' – FN7G7g' H7FF' H  ) 
30 –  ............... FN.F' NG G?G /N.NGF' 7.f' FN.F' 7N/7 .أNG8 ?FGN O6F' FN.F' 

 'F.GF/ى FFF' (–  FN.GF'–  /&'7F'– )ى                         
31 –  '/? 'G /F7.F' 0'.F 0'6NGG FG ىFN 'GG FG  ................. 

                         (  G.?'78 /FNG7– GNGF /?77 – 'N/ /7H/ 77FG. – ) G.'.F' /FF 
32 – /N.H ىF? /G.?N /N/'7NF' 0'G7F' H'F.F' H' ''GF?F' G6.G' .................   

                         /N&N.F' FG'N?F' (–  /NF.F'. /.N. 0'GN7.–  0'FN.F'. G7?. /N/'7H FG'N?–   ) F.7 'GG O' 7NF 
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33 –  /F'8' .................. ?FGN /F7.F' 0'.'.FF. . 'N.'0 'G/NF           (  0g.7 / 0g.. / G7'NG / GN.G) 
34 – g8'.F' 0'.F ىF? G.7'.. ىG H/FG ظ/g /G7 H' ' .............../.7F. ىF'/F' FN.F' ىG 7G7. 25 ٪ /F? /7'7/ 

        .O// ىF? /G7 FG        (  /N.F'.F' 7'G8g' / /86/GF' HH7FF' / ''7G/F' 7'G8g' / H'7F' HN7)  
 'G  7NG8 /.7F0'0 0'.'.FFى ..'G H' /.H //'6.GF' 0'G7F' FG 0H8 //'7H /7'7/F H/FG (7ى 'F'/F' FN.Fى – 35

         0'G7F' ...............g' ىG.7.G                           (  F.7 'G ?NG. / /NFFF' / /N/F.GF' / //&'7F')  
 'F.G 7.f'H /&'7 'GG'//' /FN?G /N/'7H /G7 7'G8' F? HgN&7GF' H'FN.F' H'G '0/ى GإF.GF' FN.F' H/ى  – 36

                                                                            G7N/6/'/ .أN (–  G7N/أ. G?6N–  ىG..N–   ) 7/أ.N g 
37 – HNGN HNFF' ''6N. /NG77 G7'G8' HNG. O6F' /F7.F' 0'.F ( ...............  ىFF / /&'7 / FN.G)  
38 – F' GG/... 0'.Fى .إ/F' F&'GFF /N/'7NF' 0'G7F' ىG 0'FN.............. (  / HNG/ / 0'GN6F' / 0'FNG7GG 0'FNG'.N) 

    ********************************************************************** 
 
 
 
 
 

1 –  G //.N GF?ى G7F' H'F.F'FN/'7NF' 0'F 7.f FN. FG / ,7'7/. GF0HF.H' /F.'6.F' GF''.f' FN. Gg..g'H G 
       ''F.g'H 
2 –  . 7.f FN. FG H'F.FgF /F.'FF' 0'G7F' 
3 –  ىG HHg' FN.F' /'7G' ?NG. ىG 7G7. ى.F' /G7F' . H/FG (7'.. 
4 –  G7 7NG8FN/'7H /F /ىG G7 'GGgG FG/N FN/7G 0H'6. /F? HHg' FN.F' /'7G'FN/'7H /FNFF /FG7FF //'6G /F/ 

 .F'  7.f' /7GF' 'GFG/N.ى      
5 –  G7F'. 7.& ىF' FN. FG H'F.FgF /F.'FF' 7N> 0' 
6 –   FG /N/'7NF' 0'G7F' FF.F. 'GFN77 F?''.f' . ''F.g' ىF' 
7 –  NFF H'/7G GF..' '0'FG H'0 ى'G7F' FG //'H 0H8 //'6.GF' /FN/'7NF'  /?. H'..FN 'GGFإG.G. gN. 'GG.H'6 

 ( . 1:  3ى 'F'/F' FN.Fى .7F./ ) GH //&'7F' F' /7N. G/G  '?G H'.G7ى FG FN/7GF' //' /G7ط      
8 –    'N&'NGNG .G7.N OHNF 6G/ FG  ىG7NDNA   '.G/FG FN.H7.F' ?G . 
9 –   FG ''6.'DNA 0'GN7NGH7GF' ىF? //N.NG /7GFF /N/'7NF' 0'G7F' ىG GG/..H . 
10 –  G' H' FN.H8 ىG H'GF..G H'NFF H'/7G 0H'6. '0'/7 .GF' 'GG.'G7 FG//'6 7N. 'GGFG 0H8 FG '.G7 HإG ,/ 

        FF.7G/ g' F?. /.7F. ىF'/F' FN.F' ىG 7G7.H O73 (//&'7 /G7)  :1 (/N/F.G /G7. ) 
11 –   . //'7NF' أ.ى. .FF GF'?  
12 –  . (7'.. Hg. FG //'7NFF /NGF?F' /7'7/F' '/. FG HH'  
13 –  'GG//' FNN/'7H FNFG'? FG/N O6F' /7GF' ./N/F.GF' /G7FF 7.f'H //&'7F' /G7FF 

14 –  .''F.g' ىF' ''.f' FG /N/'7NF' FG'N?F' H'F.F' 'G.77'N. G.N ى.F' 'Ng.F' 
15 – . /G7F' 7GFF ى/F.G FN. ?G H' GF/G /&'7 FN. ?G G/N.H /F? G.G7 7G7. O6F' FN.F' 
 F.G FN. ?G G/N.H /F? g' G.G7 7G7. g O6F' FN.F'  . /G7F' 7GFF GF/G/ى  – 16
17 – ?FG //&'7F' /FG7FF )FN.( FG'? H' //&'7F' /FG7FF FNF/'G.G )FNFN.( FNFG'? ?F'G..' /F? 7G7. ى.F' /FG7F' 

           . /N/F.GF' /G7FF )FN.( FG'? 
18 –    . /N/F.GF' /G7FF FNF/'G.G )FNFN.( FNFG'? ''G..' /F? g' 7G7. g ى.F' /G7F' 
19 – GF'H' )/FNFF( //&'7F' /FG7F' GNF? 7G7.G /FN/F.GF' /FG7FF H' //&'7F' /FG7FF FNF/'G.G FNFG'? FG/N O6F' /7 

        . /N/F.GF' /G7F' 
20 – //&'7F' /G7F' GNF? 7G7.G /N/F.GF' /G7FF 7.f'H //&'7F' /FG7FF 'GG//' FNGF..G FNFG'? FG/N O6F' /7GF' 

        . )/NFF 7N>( 
21 – . G.7'.. ''7.g H/FG GG/..7' O6F' 0'.FF' 
   ..'F' /G7F' . H/FG (7.ى ...Gى Gى .G HHg' FN.F' /'7G' ?NGى – 22
23 – /NF.F' /'NF ىG .NG'7.  .FN.H7.H OHNF 6G/ FG 'GFG FG HNG.NH /7GFF /N/'7NF' //'GF' F/G. 
24 – F' 'GFNGN //'G. ى&'NGNG F?'G. /H// F? /FN&7G HNG. FN .FN?G 

********************************************************************** 
 

 '7G' ..GطFح 'NF'.F' .'7'.?F' OF? F'/F' OGF?F/ ::  5س 
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1 –  . G.7'.. ''7.g 'g8'.F' 0'.FF H/FG 7'N..' 
2 –   G7'NG H/FG 7ى>/N/'7NF' 0'G7F' /7'7/ /F? 'g8'.F' 7'G8'  .  
3 –  /F? ىFF HH7FF' 7G7' /F7. 0'.F /NFF. .' /F7. 0'.F ?G HH7FF' 76ىFF  HH7F 0'0 'G?NG. 0'.'.F ..FN 

        . ''76. 

4 –   ىF? /7/FF'GF  H'7Fg' ىG //&'7F' 0'G7F' FG H'7FF'. 
5 –  H'7F' /FNN7 'G?NG. 0'.'.F ..FN ىFF H'7F' 7N7F /F7. 0'.F ?G ىFF H'7F' FNN7 /F7. 0'.F /NFF. /F? . 
6 –  /G7 F? /N7. /F7GFGF' H0g' /G/6  /F7.GF' H0g' /G/6. 
7 –   /F7. 0'.F /NFF. /F?7'G8g' 7G/'  /F7. 0'.F ?G7'G8g' 6N.'  'G?NG. 0'.'.F ..FN.7'G8g' 7G/' 
8 –    . /N/'7H /G7 7..?N g H'G7g' /F? 6ىGF' GF?. 
9 –   'G'F.F' ى.F' 'g8'.F' 0'.'.F H/FG G7.F. G.7'.. ''7.' F.F H'N.' //?F 'N.'0 /F.'GNF? 
10 –  ?N .//'7NF' GF? 77&G H/FG 7.. 
11 –   .'GNF? G.7'.. ''7.' ''F/' 'G.6F F.F 'g8'.F' 0'.'.F 7'G8' 6?. /N/7' H/FG '6.F' 
12 –  .FG'N?F' H'6?F' HNF'F. H/FGF HHg' HNF'FF' G7?N 
13 –  . /FN6F' HNN?F' /G7 ىF? /?7'NF' HNN?F' /G7 /N7. 
14 –   /7H '0'. '/?.G G7?6 HNGN /7GF' HأG /?.GF' 7?6F' /G7 FG/N FN. GNN.' //' FG /7G 
15 –   6G/DNA  .ى/F' F&'GF'. /7'.F' /N/'7NF' 0'GNF?GF' 7/7G NG 
16 – /NFF //&'7 /G7 FG/N /7G ?G /N/F.G /G7 FG/N /7G 0H'6. /F?  ./FN.G /'7G' ..F. , 
17 –  .'G&'/ /NFF HNG. /N/F.GF' /G7F' 
18 –  /F7. 7H6. HNF GF..N gYY  O7.' F?Yy g..' FG G>7F'.G F' 'GG.NG7.. .ىFN  
19 – . /G/.FG GGF'0& /G/6 ''F.' ('.F' /F7GFG GGF'0& /G/6 FNN.g FGGN 
20 – ''G..' G7H6. 7.f'H ''76. G7H6. 'GG//' /F7. ى.'.F 0H'6. /F? HHg' FN.F' ىG 7H6.FF 76.g' HNFF' /G7 
         ./NFF ''7G7 
21 –  F.NF /6&'. GN.'.H H/N. H'GF'?F' F/.7' G'?1958G . 
22 –  O/&.0'7G7F' ىF' /N/'7NF' 0'G7F' 7N>. . 

 ************************************************************************* 
 
 
 
 

 
 
 

1 –  /N/F.GF'H //&'7F' /G7F'                           .      2 –   . ى/F.GF' FN.F'H /&'7F' FN.F' 
3 –   0'G7F'/N/'7NF' . /.7.GGF' 0'G7F'H                   4 – . FN.GF' /7GF'H ىFFF' /7GF' 
 F'/F' H/FG HNF'FH HHg' H/FG HNF'Fى . – 5

 ************************************************************************* 
 

 

 

/F7.F' .'.H )'(  : 
 
 
 

 

).( F'7H䐥ل'  : 
 
 
 
 
 

  :?O.'N 'G FF :  6س 

  :FG FG N. F7'F :  7س 

  :/// 'F' /G7Fس'&// F.G'HحFG FG OG /N   : 8س 

●                             . 0'.FF' HN7  
● FN' H                    . 7G/g' /7G6F 
●  //?.GF' /76.F'                         .

● FN' H. 6N.g' /7G6F 
 G77F' /7G6F' ?6NGى . ●
●  H7FF' FG6.  .G.FGF' 

●                       . 0'.FF' 77F 
 F'.F' /7G6F' ?6NG.ى .         ●
● FGF' /76.F'''7                    .

  .                         F? /7/FF' H'7FFى 'N.Fg' G'G.Fg.ى ●
● /F7GFGF' H0g' /G/6 . 
●                                   . /F7.GF' H0g' /G/6         
● . GNF.7GF' 7?6F' /G7                                           
● . /FN6F' HNN?F' /G7                                          
● HH /G76GFF' /N. G.NF' ىG . 

                         

● /?.GF' 7?6F' /G7 . 
● /?7'NF' HNN?F' /G7 . 
● G.NF' 0'8'G> /N.H /G7 . 
● . 0'8'G>F' ('N> /G7                                             
● G.NF' ىG 6GFF' /N.H G/? /G7 . 
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1 –           . /.7.GGF' 0'G7F'                   2 –         . HHg' H/FG HNF'F    3 –  . ىF'/F' H/FG HNF'F 
4 –                      . 0'6Gg'                    5 –           . /N/'7NF' 0'G7F'    6 –  . /G'.F' //'N7F' '/.G 
7 –             . FG'N?F' H'6?F' HNF'F              8 –  F'. //&'7F' /G7                9 –  . /N/F.GF' /G7F' 
10 –   HNF'F/N/'7NF' FG'N?FF 7/F' ?N8N.F'    .11 –   FN.F'                                .                                    

 ************************************************************************* 

 
1 –    . 'G6?. ?G FN.G ''7G7 7H6. ..F. 'g8'. 7'G8' /NFF. 
2 –  ' G.H G.7'..F H/FG ''7.' ''F/' /F7.F' 0'.F 7'G8' FG /N/7g' '6.F. GF'/. 'G.7 
3 –   ///F.F FN. 7ىF. /NFFNNFF /F7. ى.'. GG//' ,7FF' 76.' 7.f'H HH7FF' 7G7' '. HH 
4 –  . /G7F' 7GFF ى/F.G FN. ?G /G7F /&'7 FN. /.'N.   
5 –  . 7'G8g' 6N.' H'7F' 7N7F 7.f'H 7'G8g' 7G/' H'7F' FNN7 'GG//' FNNFF 'g8'. FN.'.F 0H'6.   
6 –  F' FG FN.H8 ىG H'GF..G H'NFF H'/7G 0H'6.. /F.'F.GF' 0'G7   
7 –  F' F6G..G. 7'.F' GN6Fg' 0'.F' ىG FN 
8 – .FN.G /7G ?G /N/F.G /G7 FG/N /7G 0H'6. 
9 – . //'6.GF' 'GG.'G7 FG 0H8 ىG H'GF..G H'NFF H'/7G 0H'6.   

 ************************************************************************* 
  
 
1 – 7 0H'6. /G7F' 7GF 'GN/F /'7G' FG H'7FF' ىF/ ىF? /7/FF' GF F.. 
2 –  F.7 0H'6. /G/6 GF0' /F7GFG /'7G' FG /G/6.G 'GF0'/F7 . 
3 –  /G7F' 7GF 'GN/F /'7G' FG H'7FF' ىF/ ىF? /7/FF' GF F.7 0H'6.. 
4 –  F.7 0H'6. ?7'H HNN?F' /'7G' FG /FN6 HNN?F'. 
5 – F.7 0H'6. G.H ىG 6GF G. G /'7G' FG. 'GG.H ىG 6GF /.NN g 
6 – F.7 0H'6. G7?6  /?.GFG /'7G' . GNF.7G 'G7?6 

 ************************************************************************* 
 
 
1 –  ' /G7F' 7NG8 7N7G.F 8H7GF' FG /?NG.G H/FG ?6HىG /N/F.GF' /G7F' ''G..'H //&'7F  HHg' FN.F'ىG 

 F? 'G.7'7/. G'Fى F' (7'..F' . 8H7GF' G6G /76' . /F7.F' 0'.F.ى      
2 –  . /N/'7NF' FG'N?FF 7/F' ?N8N.F' HNF'F /N6N.F /.7.. /76' 
3 –     . /F/G' 7G0' , /G'.F' //'N7F'. /N7FGF' 'G 

4 –  O.'N 'G FكF /NGF?F' /7كGF' 'G  : 
      ● ? /?.GF' 7?6F' /G7 //'N7. G?'FF' 7?6F' /G7 ىF 
      ●  . 0'8'G>F' ('N> /G7 ىF? G.NF' 0'8'G> /N.H /G7 //'N7 
5 –  70 G./ 'G �N>. G/? 776. /N.䐢7'. 'ل'.?F' .N7  : 

       /N/'7NF' 0'G7F'7.f FN. FG H'F.FgF /F.'F 7N>  . 
6 –  ?F' OH'. 䩆7.7 .يN 'G ..G' G/ /.7'FG' �> /7'.?F' .77'.'7.خ'. : 

        . /?7'NF' HNN?F' / /?.GF' 7?6F' / H0g' /G/6 G'/.F' / H'7FF' GF ىF? /7/FF' 
7 –  . H/FG GF'?F' /NG. GG' 7G0'   
8 –  . //'7NFF H/FG ىFNF'F 7F 7G0'     
9 –  /NحF.G 'GN'H //&'7 /N.䐢ل' /N76.F' .'G7F' O'  : 

      ' HNN?F' / H0g' /G/6 G'/.F' () 7?6F' /?.. / /?7'NF .    

  :N/ .ك7FG' 'G FG F:  9س 

  :G'0' يF? //䨭/ :  10س 

  :F.g' /G7 'G'' إ0':  11س 

/?NF.G /F&7' 
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10 –      . H'7Fg' NG /N/F.G O7.'H //&'7 /G7 FG FGF g'/G 7G0' 
11 –  ًحNFF. 6حNN F.'FG' F6كF'NًطF0 '/F7. .'.H 䩆ي. ' G7'G8' 
 ح6N. G7'G8' /F7. .'.H ?G ''7ⵅ'' ؟         
       ●   . HHg' FN.F' /'7G' 8NG7F'. /// 
       ● G FGG'   . ىF'/F' FN.F' 0'>'7 
       ●   . HHg' FN.F' NG 7'G8g' ''6N. 0'.'.F 7NG8 G/? ..7 7G0' 

  
 
 
 
 
 

 

12 –  䩆ي.G F'7F' FNN7 /F7. .'.H O O.'0 حNFF. 6حNN F.'FG' F6كF' : 
       ●   . /.7'FGF' G'F7g'. 8NG7F' H/..7' 
       ● /FGF HHg' HNF'FF' FF/. .&'.FF' FG   . 7N7G.F' ?G � H 
       ● ( FN.'.FF' F/'G.N '0'GF4( , )5   � 7'/ىNF' .NG7.F' NG 'GGGg..' G>7 ) 
       ● /H// /F? /.'FF' .'.'.FF' .'G7 'G  : 

           1 – ( 0'.FF' NG 0'.ى /NFF.5 � ) 
           2 – ( 0'.FF' FN. 7ىF. /NFF.2( 0'.FF'H )4 � ) 

 
 
 

 

13 –  '/76 . 'G.GN8H 0'FN.F' O/&. GNG   
14 –  . FN.F' FG? /NF& /76'   
15 –  GG&'w' O.䐢ل' ''GF?F' /NG0 GG' 7G0'  .GN.'.H H/N. :   

 ************************************************************************* 
 
 
 

N. .H'6.F' .&'.H F? �.?.F' O 8NG7F' G/..7' : 
1 –  . 7'G8g' 7G/' 7.&H 7'G8g' 6N.' /F7. 0'.F 
2 –  H'7F' 7N7F 7.&H HH7FF' 76.' H'7F' FNN7 /F7. 0'.F  . HH7FF' 7G7' 

       ''.f' : '/6NG–  0'6Gg'–  HHg' FN.F'– . 0H'6. FG NG ىF'/F' FN.F' 
3 –  7 'GG//' /F7. ى.'.FN H'7F' FN (TT) H'7F' 7N7F 7.f' H(tt). 
4 –  ' 'GG//' /F7. ى.'.F..FN.G 7'G8g' 7G/' 7.f' H 7'G8g' 6N 
5 –  .GF F/'GG 7.f'H FN.G 7'G8g' 7G/' /F7. 0'.F 
6 –  ./FN.G ''7G7 G7H6. 'GGgG /F7. ى.'.F 
7 –   /NFF ''76. GFH7F 'GG//' /F7. ى.'.F(GG) H ''7G7 GFH7F 7.f'(gg) . 

********************************************************************** 
8 –  FF' /N7' 7أG 0H'6. '0'F ىFF HN(BB) NF. ى/F' ?GF HNFF' /(bb) 7FH H'NF' 7G0'F /..'FF' H'7&GF' /'/?' .ىG 

      FN.F' . /N/'7H 77' ىF? GF0  '/6NG ىF'/F' FN.F'H HHg' 
9 –   0H'6. '0'.'.Fى /F7. ''7G7 G7H6. 'GG//' . ىF'/F' FN.F' 0H'6. ..'F /.H' , /NFF ''76. G7H6. 7.f'H /NFF 
10 –  7G7 H 77' ىF?7N/'FF' .NG7.F' /. ىFN/'7GgF  'g8'. ى.'.F 0H'6. FG /..'FF'GG//'F''7G7 7H6. ..FN ' 

        '76. 7H6. ..FN 7.f'H /FN.G' . 
11 –  H 77' ىF? /6H7G/ G7'G7 0'.F 0H'6. ..'F /N/' HNFF' ''7G/ G7'(Rr) '76. G7'G/ G7'G7 0'.F ?G' 

         HNFF'((rr ./..'FF' /'7Gg' /.7FH ..'FF' FN.F' 0'G7 '/6NG 
 

RR ......
... 

Rr ......
... 

RR rr 

......
... 

 O.'0 حNFF.
 /'7Gg

FHg' FNn' 

× P 

 
 

 

F1 

 
 

 

 
F2 

Tt (1) 

T t T t 

(5) 

 

(4) 

 

(5) 

 

(2) 

 

P 

 
 

 

G 

 
 

 

F 

 

/?NF.G F&'سG 
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12 –  'g8'. ى.'.F 0H'6. /F?  /.7F. /'7G' ...F H'7F' 7N7F 7.f'H FN.G H'7F' FNN7 'GG//' ,50 ٪ /FNN7 
         :50 ٪ /7N7F H 77' ىF? /6H ,7N/'FF' .NG7.F' /..f' FG FGF ىFNF..'FF' /'7Gg'H ''F/ G7N GFأ. 'GF? ,F6 
        FF. 6G7F'. /&'7F' FN(T) FFH.6G7F'. ى/F.GF' FN (t)  . 
13 –  F? , /FN.G /?7'H 'GFNN? /'7G' ?G /FN.G /?7'H GFNN? F.7 0H'6. ..'F /N/'7H 77' ىF? /6HGHأ. ' 
        /?7'NF' HNN?F' /G7(W)  /FN6F' HNN?F' /G7 ىF? /N7.(w) . 
14 –  FG FN..'FF' ''F.g' 0'G7 /N/'7H 77' ىF? ..F.7' 7 0H'6..G F?. 7?6F' /'7G'. 7?6F' /G?'F / 6NG/' 

        F' .NG7.F'.. 'GGFG FGF O7G7GF'H ىFN 
15 –  F7. 0'.F FN. 0H'6.F' ..'F F? 7N.?.F' ىG 8NG7F' G/..7'FG/' H'7F' FNN7 /ىFF 7'G8g' 7 (TTRR) GF? 

         7'G8g' 6N.' H'7F' 7N7F /F7. 0'.F (ttrr) . 
16 –  /76'  7'/ىNF' .NG7.F' /N/'7H 77' ىF?/'7GgF 7'G8g' 7G/' H'7F' 7N7F /F7. 0'.F 0H'6. F? /..'FF' 

        F 6G7N GFأ. 'GF? ,7'G8g' 6N.' FN.G H'7F' FNN7 7.' ?G ,FN.G.F' /G7 FN6G7F'. HN7 (T )H.G7 FNF/ 
        7G/g' HNFF' (R.) 
17 –  'g8'. ى.'.F 0H'6. /F? GG//' ,F '7'FG8g' 7FG/' .f'HF 77'FG8g' 6N.' G' ...FF.7F. /'7F /50 ٪ 7G/' 

         7'FG8g' :50 ٪ 7'FG8g' 6N.' H 77' ىF? /6H ,7N/'FF' .NG7.F' /..f' FG FGF ىFNF /'7Gg'H ''..'FF'F/ , 
         8NG7F' 'G/..7GR  ,r  . 
18 –  /H// /F?F.7.f' 6?.F'H ,''7FG  'G7H6. 'G6?. 0'.'.F ...F 7H6.F' 7FG' 'GGgG /F7. ى.'.FF 0'.ى /NF 

        //?.G G7H6. F' G/..7' ,70H'6.F' '6G F? 7N.?.F' ىG 8H G0 ?G , 7 ./..'FF' /'7Gg' .7F 
19 – 6HFH 77' ىF? /7N/'FF' .NG7.F' /. ىFN0'FG7F 'GgF..'FF' /'7F 'g8'. 0'.F 0H'6. F? /7FG G7H6. ىFFF'' 

        '7G7 .' '76. //?.G G7H6. 7.' ?G ' 
20 – /F?  6N.' ''7G O0 .F7'H /N7' ''7G O0 .F7' FN. 0H'6. /H//( 7 ىGHG'/ /G& /NFF ')  07G850 ٪ FG 

         /N7' ''7G 0'0 /'7Gg', 50 ٪  6N.' ''7G 0'0 'GFG, ' ىF? GF0 /67N/'7H 7/  . 
21 – /F? 6/ FN. 0H'6. /H//F6/H FN/'F.F' /FNN7 /7F/ G/ FN/'F.F' /7N7F /7/ /6.FN.F' FG FN/7G FN. 0H' 

        N.F' /'7G' .F'GG HHg'FFNN7 ىF'/F' FF/F.g' /FH /FN7F/F.g' /7F.7F. /F /3  :1 7' ىF? /// 'G /6H ,7 
        N/'7H/ . 
22 –  /F? 7H6. H0 'GG//' /F7. ى.'.F FN. FN.G.F'''7FG  7H6. H0 ىF'/F'H HNFF' ''7G7/?.GH'G HNFF' ''76. / 

         /.7F. ..'FF' F7FF'( 1  :1  :1  :1 )  ىF? GF0 /6H ''7N/'7H 7/ . 
23 – G7.' '.G7 /N7. H'7Fg' ى 'ى.G7 ىF? /?.GF' 7?6F'H FNFN?F' ' . G?'FF' 7?6F' FNFN?F' FN6 

 'FF /?.G 7?6 H0 FNFN?F' ?7.G F.7 0H6. ..'F 'GHHg' FN.Fى G G?'F 7?6 0'0 FNFN?F' /FN6 /'7G' FGى         
 F? GF0ى 'F'/F'H 6H/  . /N/'7H 77ى �         
 G 0H6F' H'Gى 'FHg' /F&'?Fى  .F? H'.F&'? .?8'Fى '// 'F' G.7F 0'./g G?'F 7?6 O0 H'G7gى 'G , 'GGFG Oإ0' – 24

 G 0H6F'HFNF'/F' /F/ 7?6F' /G?'F G./F'HH 7?6F' /?.Gى 'FF /?.G 7?6 OH0 FNN.' FG /?.G 7?6 '0 ,F&'?Fى         
        . 'N/'7H GF0 /6H � FG7F'. F/' FN.F&'?F' OأG , G?'F 7?6 ى.'H0 H'..H6F' .F'GH  

********************************************************************** 
 /NF'.F' .'0H'6.F' ./// G'F@g' FG ?NH O : 

25 –  ..'FF' H'G ''7GF' ''/N7 /.?F FG ''7GF' /N7' 6.G 0H6.100 ٪   . ''7GF' ''/N7 G'F>' 
26 –  ..'FF' H'G ''7GF' /N/'G7 /.?F FG ''7GF' /N7' 6.G 0H6.50 ٪  , ''/N7 G'F>'50 ٪ G'F>'   . /N/'G7 
27 –  ..'FF' H'G ''7GF' /N/'G7 /.?F FG ''7GF' O/'G7 6.G 0H6.75 ٪  , /N/'G7 G'F>'25 ٪   .''/N7 G'F>' 

        6H/ . /N/'7H 77' ىF? GF0 
 

 
 
 
 



   

   

  

  
22     

.'N/ FN.ى.ط  
 : GOشF' GNFNn' ?H7.ش7

GG'/G' : 
F' 'H76G '/.. O76.F' GNFNاG7  ى.Nا.G'1990 , G. اىF? HN7ا/F' 87ا>.N77ا /NFN7اG. // /اFNF?.'ا..F '/ا/  .ا?'NFF'

H7.NFF'. FG FGG.FF /NFN: 
(1 )F' ?NG. /N//.. 'GG&'8H ىF? G7?.F'H /N76.F' 0'FN/GF..GF'  . 
(2 )F' ىF? G7?.F'..GF' 8'7Gg'. /7..GF' 0'FNF./G F/G ,  : 

     ( /NFF?F' 8'7Gg' – /NNG/F' /N?Hg' 8'7G' –  7G7F'– H'777F' . ) 
(3)  /N//./7.أN0' .GF' 0'7G7F'F.F' FG? ىF? /G..0'FN 
(4 )NFNN. GGG.7.'H 7.6 FN. /N/7GF' 0'Gg..g' ىF? G7?.F'H H'7Fg' /N . 

G.&'.H : 
 FااG 7اا/F' ااىG 76اا.F' G.'6اا. 'H76ااGF' 7ااG8'99٪  FااGNااFF' 6ااG/F' 0'/ااN.NNFGNNF F7ااF7.OH DNA  HااإG ىF'اا.F'.H

F F/G ,76.F' O/F /N/7GF' 0'Gg..g' FاG '6ا. /FN&7ا./ 6اF FG0 .6ا'G7اF' FG 'G7N>H HN7F'H /F.F' HNFH HNN?F' HN
 .F7F7.F' '6G 
 FاG G>7F'.H/F&ا'0 6اGg..g' G6اG /.7اF 0'7/&اGFF /7اGF' Fا.F. اىG 7اN.G FGا' .ا&/7 .6اGF' g' , /7'6اF' /اN&N.F'  Fا/G ,
F'H 'N7N.G.F'G.GF' 0'.g?F' H /NH/g' H 0'NH'GNGF' H GNG7F' H 0'7H7N ./G7 

 
 

 ?G.䕰م'H 'N.NFNFG.F'H GF?F' 
 
 
 
 
 
 

************************************************************************* 
.NFNFG. FN.ى.ط 

F' /7/FG /?.. 76'?ىF' H'.GF' ىG 'G.'FN.7. GG' //'H ,//N//F' //'7NF' GF? 'H7G //' 0'FN7.ىF'  H/?G 87' 0'.F'
.g' //G'GGF 'NFN.F' 'N7 F? /&6'FF' 8'7G> ./N6 

䑅87 'ل䐣ل' H/?.'NFN : 
 /NG'FF' HH/F' ىG ('7N ('N7' H76 (NF. HH/ ) ىF'N/ 500000 7.6 77.F' H'/FG. 'NNF7 .F' 'N7F> ..'FF' /N6

 7FF F?GFNG'.N . )'( 
 7FF 76.FNGFNG'.N  )'(g' ىF? HH/G.?N FN6F' FN.7'6>G 8 GGF 7ىN&7 ' g 87g' HgON./N  //'G ىF?)'( FNG'.NGH7. 

 G7.F' F.'/ HN/.. ى.F'H FN.H7'GF' G7'. /GH7?GF'G ىF'FNG'.N )'( 
 /FG6GF' G6G F/ FGG' /FH0'.Fإ. /N/7F'  //'G ىF? ON./N 'NFN. H/?G 87'FN.H7'GF' . 

 OF? ON.䨭ي O6F' 87g' .'.Hإ GNF? /G.?N O6F' OGF?F' 7'سg' 'G : س //'GN.H7'كF' ؟ 
 : 0/?./'7NF' .NG7.F' FNى .F' 0'FN.F' H'./87 .إg' HN7/GFى /&.O .N7FF' F.'/ )'( FNG'.NGH7.F' .G7G FNF.. ىF' 
     .87g' (N./ NG '6FFF H6.GF' 

 س : F' 87g' N. F7GF' 'Gط.NFN0 F/?G' 87g'H O?N' ؟
 . 'F? ON./N 'FN.H7'GFى N.7F' 87g' //'GFN.H7'GF'  'GFN.NFN. H/?GF' 87g' //'G?ى F? ON./N gى 0 : 

O76.F' GNFNn'  : /7N7.F' NG
 /?NG.GF' /6N. ى.F' /N/'7NF'
 //Nااااا.NGF' 0'اااااFN.FF /اااااFG'GF'

. /N76.F' 0'GN7NGH7GF'.   
 
 

                          
 



    

    

  
1     

   
 

  : 'G7GوFا0
 ''6?g' G&'>NN /شطH' FNسF.N GN>F. G.N /GF..G' FgG?. F'.FN7N FN77 F? /No' ت'F&'GF' G'0س'.

.F0 Oإ 'ً.F0 'GG . ت'HNG7䑇ل'N O.7?F' 8'Gn' ، 
  
  
 
 

*************************************************************************** 
 
●  g //> ىG. /76'.G G/F' ىG 0'FNG7GF' FG 'G.'8'7G' .7. /NNFF 
●  F? /N6N 'G 8'7G'. GNF.50   'FNG7G ىG . H'7Fg' G7. 
● 
 
 
 
 
● ''G7F' //>F' FN. 'GNG FNF/F' H'6.g' FG /F'/ /.N. . 
●   'F'N/'g ى>.FN O6F' FG6F'. //>F' G6G O//' FG?. '6F , G. FG?. H' G6G FN. 'GNG H8'N.F' F..N //>F' H('7N H'7Fg' 
 . .FNG7GF' FF.F' FG /F'/. GG7ى ) 'G ) 87GFى   
 
 
 
 

 
● . H'7Fg' G7. ىG ''G7F' //>F' GG' ىF'.F' FG6F' /6NN     
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

GووG. Nوو'FN 8ووFF.. GNوو7F.H GNووGn'  : FNاا 'ل'O.7اا  
 G'7.'. ''6?䐣ل' G&'8HH /76F'. /N/F' 0'F&'GF' 

. HNG7䑇ل'  : F? /7'.?/'NG (F&'77 GFFو.H N.و/ .6وN&'NGNG )
N/F' G&'8NF'H /76F䐣ل' GF?GىG /NN G'7.' . /N/F' 0'F&'GF' 

ل1

 'F<د/ 'FصGاء
 

/G/G.سG'ل Ngp'  : HH/ HNوG7GF' 'GNG 7/&N ى.F' 'Ng.F' ىG
'Ng.F' FG 'G7N>  ''G7وF' //و>F' ?وFNG F?  '/N?. '.F'> ?F.H
.HNG7GFF /87GGF' 

 

 HNG7䑇ل'لFFp'  : NGوF'/ وىF? 7وGF.  /N67وG /
'F.7ووF? Gوو/ /وو/F  GHووG Fووى ?GووF '/وو/F' O<وو// 

''G7F' . 

OثHg' 7G6F' 

/NG .F7'7<//ل' 

/NF7/7'7<//ل' 

'F ./>7ل
F .N77كظ' 

<//ل
7 N7كF 7' 

</. ل
/NOp' 
</. ل
 'N Gض

' G7ل<//ل/NF. 
FNG7䑇ل' 

/G/G.سG'ل/NFp' 

ONG/ل' ?H 

 G/وF' وىG ) 0'FNG7GF' ( 'G.'8'7G' .7. 'GF䐣ل G7g' '6G. ىG7.
/76'.G  7/&وN وى.F' 'وNg.F' ?NFNF GF0H 0'NFF ىG 7H7GF' HH/

HNووG7GF' 'ووGNF?  Fوو/' ?ووN?. /G/G.7ووGF' 'ووNg.F'. F7ووى .?وو.F'H
FNGH'وG '6وF HNG7GFF /87GGF' ''G7F' //>F' ?  FN.7وF' NوG G/وF'

. GFG? ?FNG ىF' HNG7GF' F7N ىGF /N/NF' 
 
 
 
  



    

    

  
2     

G أ.ىN اG FF? /.جا䐥ل' 

1 
'ل䐣?6ووو'' .'.7ووو'FN  GوووFF.. GNووو7F.H GNووو6F' FNووو8HH /7ووو'&GلF䐣ووو   G� F' 8'G.F' /NGG'?7.ى

GF' . /N/F' 0'F&' 
2 G7g' '6G. ''G7F' //>F' /NG7. � . 0'NFF ىG 7H7GF' HH/ /76'.G G/F' ىG 'G.'8'7G' .7. 'GF䐣ل 

3  F7ووووN ووووىGF /ووووN/NF' FN.7ووووF' NووووG G/ووووF'
GFG? ?FNG ىF' HNG7GF' � 

H䐣ل HNG7GF' 'GNF? 7/&N ى.F' 'Ng.F'  ?F.  '.F'> ?F.   '/N?.  ?وFNG F?
   ..F' ''G7F' //>F'  G87G.ى

*************************************************************************** 
 
●  //>( G./F' /7N>7  /7N>7F' /7G/F' G./H' . ) 'g8'.F' /76. 
●  /.N.. .GF' FG7' 
●  GFF. 0'FNG7G 87G. 'GF䐣ل ) /N7N&7F' //>F' ( H'  ) //>F' //N7. ( F7?. 
   //>F' FG /N/?F' /76F' . O7 䐣ل' ''G7F' 
●  /GF..GF' 0'FNG7GF' FG /N/?F' 87GN 'GGFG //'H FG , FN7G FG HNG.. : F/G 
  :  ( G7GوGFF' Hو1)
●  /N/ G7.FF G'?F' NGFF' GFFN G'F?F'H , 0g6?F' NGF /?77 H/?G N.6N''6?'H  
   F  '7.6 /.7N 'G/F? /7GF' GNF' F7N7 O6F' HN7F' ///N NGG /GF..GF' G7.F'.  '.6' 
●  NGF ىG 8N/FG ('776' ىF' GF0 O/&N /FNG7F' /F/7G ىG NGFF' HNG7GF /NG'.FF' //>F' 8'7G' ىG FF  GH// /F? 
   :  '..7G ىGF?F' FGNGF' /7' H G7.F' ''6?' 

 

OHNG7䑇ل' FFp' FFp' 7G>G FFp' ..7 

/G'6FF'    'G6F 7.6F' /.7NG G7.F' NGF GFN.  . 
 (?G'لF?لG7N7لFFN . ) 

 8'7G' 7FFF /NG'.FF' //>F'وG NوGFF' HNG7Gى 
 /FNG7F' /7.G. 

 /FFG?F' ووووG 7G.7ووووG NووووGF7وووو./  ىNG F'7وووو 䐣ل' G'ووووF?
  'FgG? 7.6F'  ( .FN?G'لF?لG7N7ل/N6N . )  

 8'7G' //'N8F /NG'.FF'وG NوGFF' HNوG7Gو7/  ى.G
/FNG7F' .  

 :( Goو?/ G7G' FGوFا0 2)
◄  N6FG HNG7GFF /NF7/F' //>.                                  ◄ N6FG HNG7G FFFN.N7FGF' FN./>    . 
◄ F N6FG HNG7GF.FF' 8'7Gg /NN//F' //>F .                       ◄ HNG7G //gNF' /NFG? 77NN . 
◄ HNG7G . G7.F'. ''GF' 7'/FG GFFN 
◄ F N6FG HNG7G( /NF7'F.F' //>F FN6N.GF'H FN.N7.F' F7 (7F ) @NF.F' . 
G أ.ىN اG FF? /.جا䐥ل' 

1 
F7NووF? Fووى 'F<وو// 'NG'.FFوو/ 7ووF' //N<وو// 'F' H<وو// 

//&'FF' �      
 ''G7وF' //و>F' FوG /وN/?F' /76F' GFF. 0'FNG7G 87G. 'GF䐣ل

O7 䐣ل' . 

2 

6FF'H /NG'.FF' //>F' FN. /Fg? /N.Hو  '7F.Fوى 
/7GFF � 

F.F' //ووو>F' N6وووFN HNوووG7G 87وووG. /وووNG'.FF' //ووو>F' H䐣ل /NF7ووو'
 HNوG7GF' '6G GNFN /N/ @NF.F' F7 FG /7GF' (7.FN 'G/F?

. /NF7'F.F' ''6?䐣ل' NGF GNFF.. 

3 G7.F' NGF GNFF. ىG G'G 7H/ GF NGFF' HNG7G �  ''6وو?'H G'ووF?F'H 0g6وو?F' NووGF H/وو?G N.6وو. GNووFN GووF䐣ل
. /GF..GF' G7.F' 

4 //gNF' /NFG? ىG G'G 7H/ 'GF /NG'.FF' //>F' � . 'GF䐣ل   . //gNF' /NFG? GFFN HNG7G 87G 
5 /?'67F' /NFG? ىG G'G 7H/ 'GF /NG'.FF' //>F' �    . F.FF' 8'7Gg /NN//F' //>FF N6FG HNG7G 87G. 'GF䐣ل 
6 FN7.GF' 7'.6䐣6 'ل?. HN  7ى..N �   . /FNG7F' /7.G ىG NGFF' HNG7G 8'7G' //'N6F /.N.F 
7 H'G 䐣ى 'لG /FFG?F' GH// � .N.F   . /FNG7F' /7.G ىG NGFF' HNG7G 8'7G' //'N6F / 

/NGا.FF' /د>F' 
 



    

    

  
3     

8 FN>F'وو.F' 7'.6وو䐣وو6 'ل?. HNوو  F7ووN  FووG FووF'
G7F 7.G � 

  . /FNG7F' /7.G ىG NGFF' HNG7G 8'7G' 7FFF /.N.F 

/NG'6إ /GNF?G  : /N.N7F' H'./䐣ل' 'G7/7. ى.F' 0'N7䐣ل' F? ///F' /NF'?  '.'N7' G'Fg' ىG /N.N7F' H'./䐣7/7 'ل.
 NG 7NG6F',  H'G '6F , /N.N7F' H'./䐣ل' GG7 //'N8 ..7. >F'.F' 7G6F' G7. ىG /N7F.F' 0'FNG7GF' H䐣ل GF0 G//NH

. F.7F' /7.F/. /FNF>F' /N.N7F' H'./䐣ل' FG 7.G' /?77. 6.G. /'7GF' /7.F/. /?NG7F' /N.N7F' H'./䐣ل' 
*************************************************************************** 

 
 

● . /N&'NGF' /.7FF' ى.F'. ىF? FF?FF ىG'G䐣77/ 'لF' ىG H'?FN FN7G FG HNG.. 
●   : 'GG FNFNG7G 8'7G'. GNF. 
(1 HوG7G )) N7GH�/F' ( NF7دF'  :  

/F'7F' Hg '. GNFN /N/ G7.F'. 6'&ى>F' HN/.F' 0'NFG? ىG 7ىN&7 7H/. GNFN 
/'NGF' FG G7.FF /G8gF' . /N&'6>F'  

(2 HوG7G )NFو.N7FاGF'  :  
 . 'G GNN7F'GF' ON.7G N.6NG/Fى 

●  HNG7GF /NF7/F' //>F' 8'7G' ىG FF  GH// /F?FN7GH7N/F' : 87G. /.'7g' ىF' GF0 O/&N 
   

OHNG7䑇ل' FFp' FFp' 7G>G FFp' ..7 
G.6.F' (⨱تNNn' )

 'F.سNط 
 FF?F'H /NF7/F' //>F' G.6.. '7ووG' 7ووFF /NووNF' /ووFFF FN7ووGH7N/F' HNووG7G 8

G F /N /N/ , G'?7F'.ى  HNG7GF' .NG7.. 
G.6.F' (⨱تNNn' )

>N/n'O  
 H8NF' 7FF. '.N/7G /NF7/F' //>F' G.6.

 FNFN?F' 8N/.H H'?GFg' /?77H. 
N8ووو'// 'GوووG7G 8'7ووو7GH7N/F' HNوووNGG. FNووو'0 

 /7N.G. 
 
 
 
 
 
 
 
 
 
 
 

G أ.ىN اG FF? /.جا䐥ل' 

1 7G /NG7.FNF7/F' HNG7G. FN7GH7N/F' HNG � . /NF7/F' //>F' FG 87GN GF䐣ل 

2 
 ON.7وG N.وى 6وG  'وGGG  '7H/ /NF7/F' //>F' .?F.

G/F' ىG 7NG7NGF'H GNN7F'GF' � 
 N.ووى 6ووF? FووG?N O6ووF' FNFN.N7ووF'GF' HNووG7G 87ووG. 'ووGF䐣ل

   . G/F' ىG GNN7F'GF' ON.7G 

7و.G  'G'G  '7H/ FN7GH7N/F' HNG7G .?FN 7'7Gى ' 3
H'7Fg' /'N/ � 

 G7و.F'. و6'&ى>F' HNو/.F' 0'NFG? ىG 7ىN&7 7H/. GNFN GF䐣ل
 /N&'6>F' /'NGF' FG G7.FF /G8gF' /F'7F' Hg '. GNFN /N/ 

4 � /NNF' 77F? ىF? H'7Fg' G'?  ''N./' /7H76  O6F' FN7GH7N/F' HNG7G .NG7. ىG F /N /NNF' 77F? H䐣ل
. /NF7/F' //>F' G87G. 

5 7' G.6.F'. /'7G䐣6 'ل?. /.'� NN7.F' FG'?7F'. /NNF' /FFF FN7GH7N/F' HNG7G 8'7G' 7FF . 
 .F /7N.G 0'NGG. FN7GH7N/F' HNG7G 8'7G' //'N6 � '7'./ .?6 'ل8N/.F' G.6.F'. /'7G䐣ى 6

/NF7دF' /د>F' 
 

'7<//ل
/NF7/7' 

/7.Fo' 

'OF7 /ل
/N&'N䑇ل' 

<//ل/NF7/ل
/N.N 7 

 

<//ل/NF7/ل
/G.ض.G 

 

'NNn?ل
7N7 س' 

 

/. 7䐥ل'لF Fل
 8N/n'ل?NNn . 

 

../ل'ل7䐥 ./ل
 8N/n'ل?NNn . 

 



    

    

  
4     

GGNووF .6وو.F'/ 7Nوو/ 'F.ووF' 7.NN./وو8Nى .G.وو7/  7
7FFF' � 

N?F' 8N/.H FF?F' G.6. FG ىF'?N 6N7GF' H䐣ل. FNF 
 

8 
NGGوو/ 'NFوووG /Nووى 'F<ووو6'' .ووو&/F? 7ووى 6Fووو'  'F<ووو// 

/NF7/F' � 
لN O6F' FN7GH7N/F' HNG7G 87G. /NF7/F' //>F' H䐣و/ G Fوى 
.FH /NNF' G.NG7وG GF6و'FF HوNF' 7وG /Nوى 'F.7و7N Gو.. FFو/ 

. NN7.F' 7.NN.F'. /.'7g'H 8'7Gg' 
*************************************************************************** 

 
● . FN.NFGF' HNG H'/.N.   
●  (7'N7FF /.'..7gF H'7Fg' G7. 6G/N O6F' FNF'FN7/䐣ل' HNG7G 87G. 
    . H'?GFg'H .6>F'H FN.F' F/G 

F'ثG  ://>7'ل.N..7ل.س?GGل.FGلGN.GGلGN䔮لمGFNGل..ا67ل7.8ل/F? ل/NG .F7'ل
G7䑇7''ل'لG'.لGNF.Hا./>F7ش7لFG'لFNا G7G7''لGN7لF .N7ل'7كظF6اG䨭ليO67'لN7 FN7/g'لFNل

ل'?ض 'ل.سGل'لH䐥س FلG.'NG/ل6G'ل'GFNGل'Hل'لH7䑇.لGFGل.للل
ل

G أ.ىN اG FF? /.جا䐥ل' 

1 
./>FF'.N7FGF' H'(7'N7FF H'7Fg' 87?. /F? GGG 7H/ H �  G6 .7وG/N O6F' FNF'FN7/䐣ل' HNG7G '87G. 'GF䐣ل

 . (7'N7FF /.'..7gF H'7Fg'   

2 
(7'N7F' HNG7G. FNF'FN7/䐣ل' HNG7G ىG7N � 

 
لF䐣ووG/N Gوو6 '?6وو'' 'F.7ووGF..GF' Gوو/ 7gFوو..'./ 

. (7'N7F' 0g'/F 
*************************************************************************** 

 
 

● /FNF/F' ''?G䐣ل'H //?GF' FN. /.N. . 
●   : 'GG FNFNG7G 8'7G'. GNF. 
(1)  HوG7GNF7وF䐣ل'  :  

6NG/. FN7  F? G/F' ىG 8NGNF.F' 7G7 ON.7G 6G  ىF? FG?N : 
Gسn' 'Ng. )'(  : 

لO.Gg 7ل7ك7ل'NGNFn'لFGل'G/7لGG'/..7gلG ل'FNOoل?F ل'7ط F/ل.
/.GF' 'Ng. ).( : 

لFN6..7ل7ك7ل'NGNFn'ل'67'&/ل?Fل/ ./ل'nسGلG ل7N7/ل.NFكN.Nل.

(2 HوG7G )HاجوGوF䐬ل'  :  
(لF لت⨮FNNل'7سك7ل'F6..Gل.G ل)'NFnكFG.NN.Nل?F لG7?لGس.ONل7ك7ل'NGNFn'لG ل'G/7ل?FلFN77لت⨮6NGل.Ng ل'7ك /ل?

ل'Oل7ك7ل.NGNF'لN7كFNلG. / لNgp ل'nسGل.لللللل
 
 
 
 
● G7F' HN.F' 87G. /.'7g' ىF' GF0 O/&N FNFN7F䐣ل' HNG7GF 7'N7GF.F' //> 8'7G' ىG FF  GH// /F?. O7 

 

OHNG7䑇ل' FFp' FFp' ..7 6'7?'  FFp' 

O7GسF' FN.F'  /7/ووF G/وو?G7وو.F' 'ووNg   8NووGNF.F' G'/..ووى '7ووF? /وو.N.F
 FNFN7F䐣ل' HNG7G 8'7G' 7FF. 

●  67?F'. /N/6F' 7N?6F'. 
● HN..F' 0'7G //?. . 

O7G7F' HN.F'  :7' ىF' O/&N 'GG FNFN7F䐣ل' HNG7G 7FF /.N.F G//. /N67G /F'/ NG G/F' ىG 7G7F' /.7F ?'G.
. HN.F' ?G 07.NF 

 <د/ 'N7GF.Fاس
 

Hا.N7>GF' Hد.ا>F' 
 

//.G' 

7 N7كF 7' 

 '7ك /

 'F/g ل?ش7

NFNسHg' FNG7G  ( HN/N :/F' ىG 8NGNF.F' 7G7G  ( ىF' )/.GF' 'Ng  ىG FN.NGNF. . )   
FN0'GNFn' FNG7G  ( HN/N :/.GF' 'Ng  ىG FN.NGNF.F'  ( ىF' )G/F' ىG 8NGNF. 7G7 . )   

 

'7<//ل
/N77كظ' 

 
/NF7ك' 
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G أ.ىN اG FF? /.جا䐥ل' 

1 'N7GF.F' 7..?N7 ''G7 //> �  NFN7F䐣ل' 'FNG7G 87GN GF䐣لF    . HN.'GNF.F'H 

2 
'N7GF.F'7 /GN8NF' /.H/6G //> � NFN7ووF䐣وو' 'لFNG7G 87ووGN 7'ووN7GF.F' H䐣لF   gووGH HN.'ووGNF.F'H

 .G 7G7F' GNFFى '7G? /GN8H GF 'GGFG    . G/F 'لG O7 䐣ى

3 
 //> 7'N7GF.F'/7F..G ) /NNFF gH /NNFF ( �  وىF/g' وىF' /N7و'N7GF.F' /7'7و?F' FوFF. /'وFF /N.NF /NNFF //>

 'ل7F䐣وووووFNFN?6وووووH 7<ووووو// NNFF gووووو/ لF䐣وووووGN GوووووFNG7G 87ووووو'  
HHN.'GNF.F' . G/F' ىG /76'.G 

FN g.7وووووG? 7وووووN7GF.F' Fووووو'F? 7وووووى 'Gووووو7'8  4
0'FNG7GF' � 

GF䐣ل . G6GF' /NFG? ىG G'G 7H/. GNFN 

5 
G6GF' /NFG? ىG 7'N7GF.F' /NGG' � GNFN GF䐣7'8 . لG'F'7'N7GF.F' /7'7?/N  NوGوىF/g' 7وى  ?6و.F'H

ON./.  ىF?F'0'GN6 وىF? /?'7.  G6وG0'وFN.H7.F' H HNG/وF'
H0'7/NGN.7GF' ''?G䐣ل' Hg  FG 'G7'7.G' F.F . 

6  HH'وووF. /ووو?. FNFN7وووF䐣ل' HNوووG7G 8'7وووG' /'/6وووN
G'?7F' � 

. G'?7F' HH'F. /?. G/F' ىG 8NGNF.F' 7G7 /.7F ?'G.7g 

7 
 G/ووF' ووىG 8NووGNF.F' 7G7وو./ 7ووF 8'ووG.F' /ووF?

HN.'GNF.F' HNG7G 8'7G' /'/6N � 
  

F ?G7 ىF? FG?N HN.'GNF.F' HNG7G H䐣8 لNوGNF.F' 7G7 /.7
Gووى 'Fوو/F' Gووى 'GF?وو/N.7F' H?ووى F0HووNG/.. GووNg  6وو' 'GF.وو/ ?Fووى 
. G/F' ىG ('7FN 8NGNF. 7G7 ىF' 'G. HH6.GF' 7G7F' FNN/. 

8  FوووF/. O7G7وووF' HNووو.F' 67وووىG 6ووو?.  F'ووو?N
FNFN7F䐣ل' � 

. G/F' ىG 8NGNF.F' 7G7 /.7F 6G.F 

'G.7وو'? 7Fوو./ 7ووGNF.F' 7GووG 8Nووى /67G  Gووى  9
F' HN.F'O7G7 � 

 7G7وF' FN6و.. G/ى ?وF'و.F'.H FNFN7وF䐣ل' HNوG7G 8'7وG' 7FFF
. 0g6?F'H /.GF' ىG /&'6F' 

*************************************************************************** 
 

 

O'.F' FN/n' OG 'GFG FG /NGG'N ''G7F' //غF' 7'8'تGإ GG' 7N.F. FG䩅ي  : 
 

>F'7 د/ــــــــG'FوGا0ــــــــ GN>وF'ــــــــــــــــــ/ 

/NGا.FF' 

NGFF' HNG7G  G7.FF G'?F' NGFF' GNFF.. 

N6FGF' HNG7GF' //>FF 
/NF7/F' 

 

 'G.'FNG7G 8'7Gg /NF7/F' //>F' NN6F.. 

//>FF N6FGF' HNG7GF' 
/NF7'F.F' 

  
7N7.H NGF GNFF. 7 (7F /NF7'F.F' ''6?䐣ل'@NF.F' F 

/NF7دF' 
F7/F'( FN FN7GH7N/F' ) /N&'6>F' /'NGF' FG G7.FF /G8gF' /F'7F' Hg ' 

FNFN.N7F'GF' N.7G N.6G GNN7F'GF' Oى  G/F'. 
/NF7دF' 0'7د/ جا>F' 

 

HNG7/'7'.F' 
 

G GNN7F'GF' /NGG GNFF.ى  G'F?F'. 

Hا.N7>GF' Hد.ا>F' 
 

FNF'FN7/䐣ل' 
  

 (7'N7F' 0g'/F /.'..7gF G7.F' ''6?' 6NG/.. 

 .'GF./  ىG 8NGNF.F' 7G7 FN6.. 6G/N 'لN7GF.F' FNFN7F䐣اس
HN.'GNF.F'  6G/N'FHg7  /.GF' FG 8NGNF.F' 7G7. 

HضاN.G' FN.H7.7䐣7 'لGFN  /NN/F䐣ل' /NNF'/F' /N7F.F' 0'G7F'. 
HH7N.7.H7.F'  G/7F' /F'7. NGF 6G/N. 

Hا.Nصn' 
  

HH7N.7N.7.F' 
  

7GFN F'/F' /N7F.F' 0'G7F' /N7G6F' /NN.   

 .?ض G7GوFاF' 0<د/ 'FصGاء HH<ا&GGا
 

http://ar.wikipedia.org/wiki/%D8%B9%D8%B5%D8%A7%D8%B1%D8%A9_%D8%A7%D9%84%D8%A8%D9%86%D9%83%D8%B1%D9%8A%D8%A7%D8%B3
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D8%AB%D9%86%D9%8A_%D8%B9%D8%B4%D8%B1&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D8%A7%D9%86%D8%B2%D9%8A%D9%85
http://ar.wikipedia.org/wiki/%D8%A8%D8%B1%D9%88%D8%AA%D9%8A%D9%86
http://ar.wikipedia.org/wiki/%D9%83%D8%B1%D8%A8%D9%88%D9%87%D9%8A%D8%AF%D8%B1%D8%A7%D8%AA
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G أ.ىN اG FF? /.جا䐥ل' 

1 
.F?وو. 'F<وو// 'F.وو'NF7/ 7وو/ /G'G  '7Hوو'  

G'F?F' /.g7 ىG � 
. G'F?F' ىG GNN7F'GF' /NGG GFFN O6F' HNG7/'7'.F' HNG7G 87G. 'GF䐣ل 

2 
.?ووو'F  .?ووو7F' 6وووF/' 0'/Nووو'' G.ووو7/ 

H7N.7.H7.F' HNG7G. FG/F'H � 
. G/7F' /F'7. NGF /NFG? 6G/N GF䐣ل 

3 @NF.F' F7 /?. H'.N7.F' /NGG' �  /N7وF.F' /NNF'/F' 0'G7F' 7'G8g HH7N.7N.7.F' HNG7G H'87GN 'GGF䐣ل
. /N7G6F' 

4 
@NF.F' F7 /?. H'6N.GF' /NGG' � H'87GN 'GGF䐣ل  /N7وF.F' /وNNF'/F' 0'G7وF' 7'وG8g FN.H7.7وg' ىFNG7G

H7N.7.H7.F' HNG7GH /NN/F䐣ل'H F' /F'7. NGF ..7N O6F' 'G.7/وFH G/7
. 0'6G䐣0 'ل'.F' ىF? 

G8ووGg? 7Nوو'F' 0ووF? /7NG6ووى .?وو6  5
/>F'.F' G'Fg' � 

 FNG7GF' Hg. gF /.N.Fى .
 

?G.䕰م'H اNوجFوFG.F'H GF?F' ) /N/'7وF' /7دFGو .اGFF' HوG7G FNF⨮ت ( 
 :  Fدي䩅ا

 . G'6F' HNFFNH'   ى?NGF G/? ..7 HNG7?N ''GF?F' FGN GF .?6 'لF' 7'.6䐣ى 'G N.7F' G./Fى 'GF'6ى
 :  .?د Gت⨱/

● . NGFF' HNG7G FG /N'>FF /FNFF 0'NGG 87G. G'6F䐣ل' G&FH' G'7.'. /NG'.FF' //>F' H' G6.G' 
●  ''GF?F' G'F F'6.Gg' '6G.G6G 0g?. 76.F' NGFF' HNG7G FF/. 0g'/F'O 6F'O /N// //. FG GN7F..7'ى /'GNF'  
   Gى G'7.' .F' H'G 䐣ى'ل .F. gNGFF' HNG7G FG /NG'GF' /NGGF' /NG'.FF' GG//>   . 
● .F' NGFF' HNG7G 0'NGG .F'Gى /FN77F' G6G. 'GNF? F7/N : 
    (1 )GG. gH /N'>FF /FNFFى . 
    (2ON./. ) 0'.H7GNGF' 6?. ىF? .F'ى /?NF.G 8'7G'. OH/?F' ..7. /F . 

 G1979?ا  : 
G ''GF?F' /.F: ى 

● G ?NF7.G /7NGH 0'NG76.F' NGFF' HNG7G FO  /N/'7NF' /7/FGF' /NFF. /77'N.. 
● ( H'7Fg' FN. H' /' 6F'O  0'GNF?. FG/N76.F' NGFF' HNG7G FNF.. OG )6  ىG/DNA . /N7N.G.F' 'Ng.F'. 

     G ?G.H FNF.. FGG' GF6.H76.F' NGFF' HNG7G FG /7G'H 0'NG. O 
 G1985?ا : 

 NFF. .G. /76.F' NGFF' HNG7GO H.F' G'/.䐣ل'H (7'..F' GNF? .N7.'ى  G'/..7gF G.N/g7 .../'76.F'O /.F /FH 
6GG HNG7GF' 'ى /H//G H'G 䐣0 'لg?O . NGFF' 

*************************************************************************** 
   
 

/F&7䐣ت⩉ 'لF' اG. /G䐧ل?F' : 
() 0/7H ىG 0'F'/.G' 0'FG'/GF' G/N7NGG.F' ON.7G ىF? /F.'7F' G'N?䐣ى 'ل . 

 ()0/7H /F&7' ىG ('.GF' . 77ى/GF' 
*************************************************************************** 

      
 

 
1 –   0'FNG7GF' 87G. ىG7. /7'  ''6?' FG G7.F' ىG ................... 
2 –  //'G . /N&'NGNG? FG? ىF G7.F' ''6.' GF?G G&'8H GFF.H N.6 F. F7?....................... 
3 –  &'6>F' HN/.F' /NFG? GFFN ................... F? /7'.? FN7GH7N/F'ى . GG7.. 

 : 'F' FGG?.'7'ت 'لG.7'FN 'o /N.䐢' : 1س 
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4 –  G NGFF' HNG7G 8'7G' FFN 'G/F?ى ....................... F. H'7Fg' ('7N /FNG7F' /F/7G 

5 –   6G.F. 'G/F?............................ HNG7G 7'N7GF.F' 87GN G/F' NG 8NGNF.F' /NGG 

6 –  .................. //>F' FG ................. HNG7G 8'7G' FFN G'?7F'. /NNF' /NGG FF. 'G/F? 

7 –  . G/F'. 8NGNF.F' 7G7 /.7F ?G.7. 'G/F? ..................... HNG7G 87GN 

8 –   7FF ..................... HNG7G /F/7G ىG ...................... /G'6FF' ..7N   

9 –   8'7G' //'N8HNG7G  ......................... F. /.'7g' ىF' O/&N /FNG7F' /F/7G ىG NGFF'     

10 –   8'7G' 7FFHNG7G  ......................... F. /.'7g' ىF' O/&N FNFN7F䐣ل'       

11 –  . G7.FF G'?F' NGFF' GFFN 'FNG7G .................... //>F' 87G.   

12 –  G7.F' 6G/N O6F' .................... HNG7G 8'7G'. 7'N7GF.F' GNFN G/F' ىG 8NGNF.F' ON.7G ?G.7N 'G/F? 
        . G/F' FG ........................... 7'7.Gg   
13 –  ' 87G./>F' /ىFNG7G /NF7/F .................... H .................... 
14 –  NF HNG7G GN .................... 0'NFG? ىG 7ىN&7 7H/. ..................../G8gF' /F'7F' Hg ' FN7  F? 

         . /N&'6>F' /'NGF' FG G7.FF 
15 –   //>F' 87G. .................FN7/䐣ل' HNG7G0g'/ ىG /?N77F' /.'..7gF G7.F' 6G/N O6F' FNF' .................. 

16 –   87GN ................. HNG7G ................. ?G7FON.7G G/F' ىG 8NGNF.F' 7G7 . 
17 –   8'7G' 7FF .................87G. /.'7g' ىF' O/&N FNFN7Fg' HNG7GF ................. 

18 –  F?.N..7N ى?N.7F' H/?GF' F? G/F' ىG 8NGNF.F' 7G7 /.7F 8'G.F' /  ................. HNG7G 8'7G' //'N6. 
        .......................    
19 –   ................. //>F' 87G.. ''G7F' //>F' FG /N/?F' /76F' GFF. 0'FNG7G   

20 –  ........... G'G' ?F. /NF7/F' //>F' ................. ى.F'. ىF? ......     

21 –   ................. //>F' FG FNFN.N7F'GF' HNG7G 87GN        

22 –  . G/F' ىG GNN7F'GF' ON.7G N.6N ................. HNG7G          

23 –   ................. FG HN.'GNF.F' HNG7G 87GN 
24 –  ............... HNG7G. H'7Fg' G7. ىG /NNF'/F' /N7G6F' 0'G7F' 7NG8 F? HN&7G .. 
25 –   ................. HNG7G 6N.GF' 87GNH ................. HNG7G /N7.F' 87G. 
26 –  . FN7GH7N/F' HNG7G .NG7. ىG ................. 77F? F /N 
27 – .................... HNG7G /NF7/ 7'.F' //>F' 87G.  ............................... GNFF. ىF? FG?N O6F' 
28 –  FG FG FG?N ................. H ................. .G7.F' /76F' FN7F.H GNFF. ىF? 
29 –  ................. 'Ng.F' ىF' HNG7GF' F7N ىGF /N/NF' FN.7F' NG  . 
 .................8N/.F' 7.NN.F' 87G 8'7?' FG........... ...... H ................. Hى  – 30
31 –  FG7' /NG'.FF' //>F' /.N.  .................ىF?' H'.N7FGF' H'./>F' /.N. 'GFN.  .................    
32 – FN. 7'N7GF.F' //> /.N.  .................  H.................    
33 –  87GN ................. HNG7GFN.H7.7g'  F? HN&7GF' ................. .G'Fg' ىG 
34 – H7N/F' /.7F ?'G.7' /F?ى?N.7F' H/?GF' F? G/F' ىG FN7G F' 8'7G' FFN> //................... N6FGF' HNG7GFF 

         FF> //................. 
35 –  /NFF.. H'G 䐣ل' /G'6F 0g? ىG ''GF?F' /.F  H' /' FN7  F?. ................HNG7G FNF.. 0'GNF?. FG/N O6F' 

         6G/ ىG NGFF'DNA  ./N7N.G. 'Ng.. 
36 – . H'7Fg' G7. ىG  'FNG7G ............... F? /N6N 'G 8'7G'. ''G7F' //>F' GNF. 
37 – ............................................ F. /NG'.FF' //>F' F7?. 

****************************************************                  ****************** 
 
 

1 –  . H'7Fg' NG /NF7'F.F' ''6?䐣7 'لN7NH NGF GFFN 'FNG7G /NF7/F' //>F' 87G.  
2 –  . H'7Fg' G7.. GNN7F'GF' ON.7G N.6. FNFN.N7F'GF' HNG7G GNFN  
3 –  FG HN.'GNF.F' HNG7G 87GN . /NG'.FF' //>F' 

 :'Gg? ?6( ) ( /Gg? N') ×  OFN 'G G'G/ :  2س 
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4 –  . /NNFFF' //>F' 'G87G. 0'FNG7GF'     

5 –   87G G.FN/G'6FF' . H'7Fg' G7.. FNFN7F䐣ل' HNG7G 8'7G' 7FF FG 

6 –  G /N//F' 77F? F /Nى . FN7GH7N/F' HNG7G .NG7.  

7 –  . FN7GH7N/F' HNG7G 7FF G..7N 8ىN/.F' G.6.F'   

8 –   7G.7G NGF /G'6FF'. ' FgG? 7.6F' /.7NG F'7 䐣ل' G'F? ىG   

10 –  . G'?7F' ىG /NNF' /FF /.N.F HNGN NN7.F' G.6.F' 87G   

11 –  . H'7Fg' G7. ىG /NNN/F' G&'8NF' GFF.H N.6. /N&'NGNG //'G GN6Fg'   

*************************************************************************** 

 
1 –   HNG7GFNFN7F䐣ل' . H'7Fg' G7. ىG /NNF'/F' /N7G6F' 0'G7F' 0'.F' F? HN&7G     
2 –   //>F'/NF7/F'  . H'7FgF /NF7'F.F' ''6?䐣ل' NGF GFFN HNG7G 87G.     
3 –   77F? F /N/N//F' . FN7GH7N/F' HNG7G .NG7. ىG  
4 –   HNG7G /N7FGF' //>F' 87G.FNFN.N7F'GF' /6N O6F' . .6>F'H FN.F' 0g'/ ىG G8'7G' /' 
5 –   //>F' FG 0'FNG7GF' 87G./NNFFF' .       

6 –  F' /.N.> ///NF7/F' F' //N7. F7?.H .GF' FG7'>.// 

7 –   HNG7G 8'7G' 7FF FG /G'6FF' G.F.FNFN7Fg' ./FNG7F' /F/7G ىG H'7Fg' G7.. 

8 –  '7G' ىG FF  GH// F? 7.NN.F' 87G  .FN //>F' 8/NG'.FF' .  

9 –   HNG7G 8'7G' //'N8FNFN.N7F'GF' .8ىN/.F' G.6.F' 87G. /.'7g' ىF' O/&. 
10 –   HNG7G 8'7G' /'/6NFNF7/F' F'H FN.F' /F?>.H'?GFg'H .6 
11 –   HNG7G 87GNFN.7NG7F' .G/F' ىG 8NGNF.F' 7G7 /.7F ?'G.7' /F? 
12 –   HNG7GH7.F'.HH7N.7 F? HN&7G ./NN/F䐣ل' /NNF'/F' /N7F.F' 0'G7F' 7NG8 
13 –   HNG7GFNF'FN7/䐣ل' .G/7F' /F'7. NGF 6G/N 
14 –   87G/FFG?F' . /FNG7F' /F/7G ىG NGFF' HNG7G 8'7G' 7FF ىF' ?.7N 
15 –   HNG7G GNFNHH7N.7N.7.F' . G/F' ىG GNN7F'GF' ON.7G N.6. 
16 –   HNG7GFNFN7F䐣7 'لG7 Hg7F' 6G/N . /.GF' FG 8NGNF.F' 
17 –   HNG7GHN.'GNF.F'  N.6N. G/F' ىG GNN7F'GF' ON.7G 
18 –   HNG7G GNFNFN.H7.7g' . /N&'6>F' /'NGF' FG G7.FF /G8gF' /F'7F' Hg '. 
19 –  HNG7G 6G/NFNFN7Fg' F' FNN/. ىF? /.GF' 'Ng .NGNF.NGNF. ىF' FN8 . 
20 –  87G.F'> ///N7FGF' G '//?FF /76FGF' 0'FNG7GF' F> .O7 䐣ل' // 
21 –  87G.F'> ///N.'?FF' F' HN/.F' 0'NFG? F? HN&7GF' FN7GH7N/F' HNG7G> .6'&ى 
22 –  O7G7F' HN.F' 87G. H'7Fg' ('7NF HNG7G 8'7G' 7FFF /.N.HN.'GNF.F' .   

************************************************************************* 
 

 

1 –   .................. HNG7G GNFN . /N&'6>F' /'NGF' FG G7.FF /G8gF' /F'7F' Hg '. 
                                   ) FN7GH7N/F' / FN.H7.7g' / NGFF' (    

2 –   ....................... NG /N7G6F' /NNF'/F' /N7F.F' 0'G7F' 7NG8 F? HN&7GF' HNG7GF' 
                                   ) FNF'FN7/䐣ل' / HH7N.7N.7.F' / HH7N.7.H7.F' (     

3 –   ....................... (7'N7FF /.'..7gF G7.F' ''6?' 6G/N O6F' HNG7GF' 
                                   ) FNF'FN7/' / FN.H7.7' / HN.'GNF. / FNFN7F' (     

4 –   ....................... NG /NN/F䐣ل' /NNF'/F' /N7F.F' 0'G7F' 7NG8 F? HN&7GF' HNG7GF' 
                                   ) FNFN7F䐣ل' / HNG7/'7'. / HH7N.7N.7.F' / FN.H7.7䐣ل' (     

5 –   .................. /NF7/F' //>F' G.6. G7FF ..7N O6F' HNG7GF' 
                                   ) HN.'GNF.F' / FN7GH7N/F' / FNFN7F䐣ل' / FN.H7.7䐣ل' (     

 : G .N7' ت⨮.G .ط:  3س 

 : '.ت⨱ 'لN7NFF' N. 'G //N/7F' /.'0䐥:  4س 
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6 –   .................... /.GF' ىG 8NGNF.F' 7G7 FN6.. 6G/N O6F' HNG7GF' 
                                   )HNG7/'7'.F' / FN7GH7N/F' / FNFN7F䐣ل' / FN.H7.7䐣ل' (     

7 –  ................... NG G/F' ىG GNN7F'GF' /NGG GFFN O6F' HNG7GF' 
                                  ) HH7N.7.H7.F' / FNF'FN7/䐣ل' / FN7GH7N/F' / FNFN.N7F'GF' ( 

8 –   ................ FG FNFN.N7F'GF' HNG7G 87GN 
                                   / 7'N7GF.F' () /N7FGF' //>F' / /NG'.FF' //>F' / /NF7/F' //>F'   

9 –   ى.F' 'Ng.F' ىG /G/G.7GF' 'Ng.F' ................   
                                  ( ... / HNG7GF' FFF. / HNG7GF' 87G' HNG7GF' H'.F.7' 6G7. / HNG7GF'. 7/)  

10 –  F' 'G87G. /N.f' 0'FNG7GF' ?NG. '/? ,/NG'.FF' //> ................   
                (FNFN7Fg' HNG7G / /NF7'F.F' //>FF N6FGF' HNG7GF' / /NF7/F' //>FF N6FGF' HNG7GF' / NGFF' HNG7G ) 

11 –   FG HH7N.7N.7.F' HNG7G 87GN ................   ( F' / FN6N.GF' / FN.N7.F' / /NG'.FF' //>F'>7/F' ///NF ) 
12 –   //>F' 87G. ................ .FNFN.N7F'GF' HNG7G  (  /N7'N7GF.F' / /NG'.FF' / /NF7/F' / /N7FGF')   
13 –   HNG7G 7FF O/&N ................g' ىF' /FNG7F' /F/7G ىG7 ./G'6FF'. /.'    
                                        ( N7F'GF' / FN7GH7N/F' NGFF' / FNF'FN7/䐣ل' / FNFN.) 

14 –   87G. ................ .//gNF' /NFG? FG7N 'FNG7G    
                                        ( F'>F' / 6N.GF' //> / /NG'.FF' //>F' / /N7FGF' //> /NF7/F' //) 

15 –   HNG7G ................ ىG GNN7F'GF' ON.7G N.6 ىF? FG?N .G/F'    
                                     ( H7.F' / FN7GH7N/F' / FNFN.N7F'GF'. FNF'FN7/䐣ل' / HH7N.7)  
16 –  HNG7G 8'7G' 7FF ىF' O/&N G'?7F'. /NNF' 7FF  ................    

                                     ( /䐣ل' / FNFN.N7F'GF' / FN7GH7N/F' /NGFF' FNF'FN7)  
17 –  F' 87G.>HNG7G /NF7/F' //  ................ ( H7.F' / FN.GgH7.F' / HNG7/'7'.F' / FN7GH7N/F'. HH7N.7)   
18 –   HNG7G FG? ................  .FNFN7Fg' HNG7G FG?F /'6G    

                                        ( ' / HN.'GNF.F' / FN7GH7N/F' NGFF' / FNF'FN7/䐣ل)  
19 –  HNG7G 7'N7GF.F' 87GN  ................     ( H7.7g' / HN.'GNF.F' / NGFF'. FN7GH7N/F' / FN) 
20 –  . FN7  F? H'7Fg' G7.F /NF '/F' /&N.F' H'6.' ىF? 0'FNG7GF' FG? ................       

                                         ( F' FNF.. / /N/'7NF' /7/FGF' / //.7GF' /N6>.F'. G/F' /NFF. / 0'FN)  
21 –   . G'?7F' FG /.NF7GF' /F'7F' .................. HNG7G 77/N 

                                          ) FNFN.N7F'GF' / FN7GH7N/F' / FN.H7.7g' / HH7N.7N.7.F' ( 
22 –   NN7.F' 7.NN.F'. G'?7F' FG ..................7FF /.N.F FN7GH7N/F' FFN 'G/F? G//N 

                                           ) GNN/N7F' / GNN7'.N.F' / GNN7F'GF' / /NNF' ( 
23 – F' FG ى.'N 'GG FG>''G7F' // //>F' '/? , ..................      (/ /NF7/F' / /N.'?FF' / /NG'.FF'  /N7FGF' )  
24 – 7G6F' G7. ىG /.N. ى.F' ''G7F' //>F' FG ..................   

                                           ( F'> F.7 'G ?NG. / H'.N7.F' / H'.N7FGF' H'./>F' / /NF7/F' //)  
25 – HNG7G 8'7G' //'N6F /.N.F 8ىN/.F' G.6.F' '6FN .................. 
                                            ( H7.F'. FNFN7Fg' / FN7GH7N/F' / FNFN.N7F'GF' / HH7N.7)  

26 – HNG7G 8'7G' /'/6N H'?GFg' /F'/ ىG ..................  (  HNG7/'7'.F' / NGFF' / FN7GH7N/F' / FNF'FN7/䐣ل')  
27 – .................. 6G //>/./GN8NF' /.H          ( 7'. //>F' / /NG'.FF' //>F'  /N7FGF' //>F' / 7'N7GF.F' / /NF7/F')  
28 –  FNN/. ىF? /.GF' 'Ng  HN.'GNF.F' HNG7G 6G/N..................  .8NGNF. 7G7 ىF' 'GNG H6.GF' 

                                            ( F' / FN.H7'GF'.NGNF./ FN77NF.F' / FN H7.F'G FNG'.N)  
29 – 87G. /.'7g' ىF' FNFN7Fg' HNG7G 8'7G' 7FF O/&N ..................  
                                           (  /FFG?F' / /G'6FF' / 7.NN.F' / O7G7F' HN.F')  
       ********************************************************************** 

 
 

1 –  /N&'NGNG /F'77 H /76F' GFF.H N.6. G&'8H. G7.F' ''6?' GF?G 
2 –   H'7Fg' G7.. 0'FNG7GFF /87GGF' ''6?䐣76/ .'ل'.G G/F' O7.G ىG 0'FNG7GF' 87G. ''6?' /     

 '7G' ..GطFح 'F' OF? F'/F' OGF?F?.'7'ت 'NF'.F/ ::  5س 
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3 –  . H'7FgF /NF7'F.F' ''6?䐣ل' NGF GFFN 'FNG7G 87G. ى.F' //>F'     

4 –  g 'G/F? G.FN 'G . /N/7F' FG6F'. ''G7F' //>F' O//' FG?.   

5 –  7NG8 F? HN&7GF' HNG7GF'  /NNF'/F' /N7F.F' 0'G7F'H'7Fg' 7G0 ىG . 
6 –  .G'Fg' ىG /NNF'/F' /N7F.F' 0'G7F' 7NG8 F? HN&7G HNG7G 
7 –  g //> /NNFF .0'NFF ىG 7H7GF' HH/ /76'.G G/F' ىG 'G.'8'7G' .7. , 

8 –   /'NG ( F&'77) .ى/F' F&'GF' G7. ىG /NNN/F' G&'8NF'H /76F䐣ل' GF?G F7F.H GFF. /N&'NGNG 
9 –  F' FG? F? &6'FF' FF.F'> .ى?N.  7N> FG6. ''G7F' // 

10 –   .FN7GH7N/F' HNG7G 8'7G' //'N8 /.N.F '6F. /N67G /F'/ 
11 –  G7F' /F/7G ىG NGFF' HNG7G 8'7G' //'N8 /.N.F '6F. /F'/./FN 

12 –  .FNFN7Fg' HNG7G 8'7G' 7FF /.N.F '6F. /N67G /F'/ 

13 –  . 'G. H6..GF' 7G7F' Hg ' ىF? /.GF' 'Ng  6G/N HNG7G 
14 –  '6?' 6G/N HNG7G' .GF' G7.F'F..(7'N7F' 0g'/ ىG /?N77F' /.'..7gF /G 
15 –   /&'6F' 8NGNF.F' 7G7 FN6.. ىF? /.GF' 'Ng  6G/N HNG7G . 'GNG G7.F' /.'/ F? 
16 –  .G/F' ىG 8NGNF.F' 7G7 /.7F 8'G.F' /F? 87GN HNG7G 
17 – '/ /N67G /F. ''G7F' //>F' O//' FG? ىG FF  GH// /F? G7.F' ىF? 7GF. 

18 – 8NGNF.F' G'/..7' ىF? 'Ng.F' /7/F G/? . 
19 – ' ''G7F' //>F' ?FNG F? '/N?. ?F.H HNG7GF' 'GNG 7/&N 'Ng 87GGF/ .GF 
20 – ./FNG7F' /F/7G ىG NGFF' HNG7G 8'7G' 7FF /.N.F '6F. /F'/ 
21 –  .FN7GH7N/F' HNG7G 8'7G' 7FF /.N.F '6F. /N67G /F'/ 
22 – 7FF. '.N/7G /NF7/F' //>F' G.6. . FNFN?F' 8N/.H H'?GFg' /?77H H8NF' 
23 – ' HN7F' ///N HNG7GF' /F/7G /?. FG7F' GNF' F7N7 O6F.@NF. 
24 – .G7.F'. 6'&ى>F' HN/.F' 0'NFG? ىG 7ىN&7 7H/. GNFN HNG7G 
25 – .G.NG7. ىG /NNF' 77F? F /N HNG7G 
26 – .G/7F' /F'7. NGF /NFG? 6G/N HNG7G 
27 – FN7G FG HNG.. //> ./N&'NGF' /.7FF' ى.F'. ىF? /7.F/F' FG7' /.N. , 
28 –  N.6 ىG 7ىN&7 7H/ 'GF //>ON.7G .F' 7G7.G/F' ىG 8NGNF 
39 – .NFG 7G6F' G7. ىG /.N. ''G7 //> 
40 –  .NFG ى/F䐣ل' G7. ىG /.N. ''G7 //> 
41 –  GNFN 8'G.  /N/F' 0'F&'GF' G'7.'. ''6?䐣ل' G&'8HH /76F' FN7F.H GNFF... 
42 –   //> F7?. (//>F' //N7.  )  H' (/N7N&7F' //>F' . ) 
 .'G/F  ىF? FG?N HNG7GN.7G N.6'GF' OG GNN7Fى  – 43
44 – GNF GNF. //> . 8'7G'F'7'N7GF.F' /7'7?/N  NGىF/g' 76? . 
 'G 7G7F' ON.7G FG 6G.N HNG7G . G/Fى – 45
   'G 7G7F' ON.7G ?G7N HNG7G G/Fى – 46
  ..F? FG?N HNG7G G7.FF G'?F' NGFF' GNFFى  – 47
 .'G'F?F  ى.F? FG?N HNG7GG GNN7F'GF' /NGG GNFFى  – 48
 ..F? FG?N HNG7G  'G.'FNG7G 8'7Gg /NF7/F' //>F' NN6Fى – 49
 ../F? FG?N HNG7G (7'N7F' 0g'/F /.'..7gF G7.F' ''6?' 6NGى  – 50
51 –  87G. ى.F' //>F'NGFF' HNG7G . 
52 – 87G. ى.F' //>F' /NF7/F' //>FF N6FGF' HNG7GF' . 
53 – ' //>F'87G. ى.F /NF7'F.F' //>FF N6FGF' HNG7GF' . 
54 –  87G. ى.F' //>F'HNG7G FNF7/F' . 
55 –  87G. ى.F' //>F'HNG7G FN7GH7N/F' . 
56 –  87G. ى.F' //>F'HNG7G FNFN.N7F'GF' . 
57 –  87G. ى.F' //>F'HNG7G HNG7/'7'.F' . 
58 –  87G. ى.F' //>F'HNG7G FNF'FN7/䐣ل' . 

http://ar.wikipedia.org/wiki/%D8%B9%D8%B5%D8%A7%D8%B1%D8%A9_%D8%A7%D9%84%D8%A8%D9%86%D9%83%D8%B1%D9%8A%D8%A7%D8%B3
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D8%AB%D9%86%D9%8A_%D8%B9%D8%B4%D8%B1&action=edit&redlink=1
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59 – F' //>F' 87G. ى.HNG7G FNFN7F䐣ل' . 
60 –  87G. ى.F' //>F'HNG7G HN.'GNF.F' . 
61 –  87G. ى.F' //>F'HNG7G FN.H7.7䐣ل' . 
62 –  87G. ى.F' //>F'HNG7G HH7N.7.H7.F' . 
63 –  87G. ى.F' //>F'HNG7G HH7N.7N.7.F' . 
64 – .  'G6F 7.6F' /.7NG G7.F' NGF GFN. 
65 – 䐣ل' G'F? ىG 7G.7G NGF.  'FgG? 7.6F' /.7NG F'7  
66 – . FF?F'H /NF7/F' //>F' G.6. 

************************************************************************* 

 
 

 

1 –  . FN7.GF' 7'.6䐣6 'ل?. HN  7ى..N     
2 –  . (7'N7FF H'7Fg' 87?. /F? GGG 7H/ FN.N7FGF' FN./>FF     
3 –  N7GF.F'. /GN8NF' /.H/6G //> 7'     

4 –  . G/F' ىG GNN7F'GF' ON.7G N.6 ىG 'GGG  '7H/ /NF7/F' //>F' .?F.   

5 –  . //>F' //N7 /NG'.FF' //>F' ىF? FF7N   

6 –  . 7.G G7F FG FF' ىF' FN>F'.F' 7'.6䐣6 'ل?. HN  F7N     

7 –  76.F' ىG G'6F䐣7/ 'لG'8  / H'G 䐣6 'ل?. NGF GFN. .G'6F' ىF' GGFN/.H  

8 –  . FNFN7F䐣ل' HNG7G. O7G7F' HN.F' 67ىG  F'?N 
9 –  .G7g' '6G. ''G7F' //>F' /NG7. 

10 –  .GFG? ?FNG ىF' HNG7GF' F7N ىGF /N/NF' FN.7F' NG G/F' 

11 –  NGF 7'.6䐣6 'ل?.F G//N ./FF'G? GGF?.N 'GG GGG'7 ' G'F? ىG 7G.7G 
12 –  ''N./' /7H76 /NNF' 77F? ىF? H'7Fg' G'?  

13 –  .NN7.F' 7.NN.F' /F'/. 7'.6䐣7'./ .?6 'ل' 

14 –  F' G.6.>.8N/FG FG6. GGF8H 7FFH 7'.6䐣6 'ل?. /F? /NF7/F' // 
15 –  .H'?GFg' //> /N7FGF' //>F' ىF? FF7N 
16 –  ./GN8NF' /.H/6G //> 7'N7GF.F' 
17 –  N.'GNF.F' HNG7G 8'7G' /'/6N.G/F' ىG 8NGNF.F' 7G7 /.7F 8'G.F' /F? H 
18 –   7'N7GF.F' //> N.6.ON.7G .G/F' ىG 8NGNF.F' 7G7 
19 – . @NF.F' F7 /?. /NGG' /NF7'F.F' //>FF 
20 –  .G/F' ىG G6NG7. ?'G.7' /F? 'N&'FF. FN7GH7N/F' HNG7GF /NF7/F' //>F' 8'7G' FFN 
21 – ''GF?F' //. 7 7/7 آG F?  HNG7GFNGFF' g/. /G'6FF'. FN.'7GF' 0g?F 7F..7GF' FG ى/N// /'7G䐣ل' FG 

        . //gNF'  
22 – .?F. F'>./?'67F'H //gNF' ى.NFG? ىG 'G'G '7H/ /NG'.FF' // 

23 – 7.NN.F' /F'/ 7N.6. FGGN .7.6FF 7.ى'.F' 7GFGF' FG 8ىN/.F' 
24 – ./7F..G //> 7'N7GF.F' 
25 –  8'G.F'ON.7G 7G7  .FNFN7Fg' HNG7G 8'7G' /?. G/F' ىG 8NGNF.F' 
26 –  ?'G.7'ON.7G  .O7G7F' HN.F' 67ىG /F? G/F' ىG 8NGNF.F' 7G7 
27 – .FNFN7Fg' FF/. O7G7F' HN.F' 67ىG 6?.  F'?N 
28 – .FN>F'.F' 7NG6F' ىG /NNF'/F' /N7F.F' 0'G7F' 7NG8 
29 –  G'?F' NGFF' GNFF. F? HN&7G NGFF' HNG7G. G7.FF 
30 – . /7GFF 7ىF.F'  6FF'. /NG'.FF' //>F' /Fg? 
31 – . FG/F' /7.G /N'GF ىG /NGG' /NG'.FF' //>FF 
32 –  . /'N/F' 7'7G.7g /NGG' GF FN7GH7N/F' HNG7G 
33 –  . 7G7F' /GFFG //>F' 7'N7GF.F' ىF? FF7N 
34 – . /.GF'H 7'N7GF.F' FN. /Fg? /N.H 

  :?O.'N 'G FF :  6س 
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1 –   /G'6FF' /FFG?F'H ( ..7F' : /N/ FG– ' 7GFGFFF.  ). 

2 –  H NN7.F' 7.NN.F'N/.F' 7.NN.F'8ى   ( ..7F' : /N/ FG– 87GF' 8'7?'      . ) 
3 –  H HN.'GNF.F' HNG7G FNFN.N7F'GF' HNG7G( F' : /N/ FG>'GGFG FGF /87GGF' //      . ) 

4 –  HN.'GNF.F' HNG7G H FNFN7Fg' HNG7G ( / FG : /N/NGG䐣ل'      . ) 

5 –  H H'.N7.F'H'6N.GF'  (  .FGF' HNG7GF' : /N/ FG– /GN8NF'    . ) 
**************************************************************************   

 
 

1 –  . /FNG7F' /F/7G ىG NGFF' HNG7G 8'7G' 7FF   

2 –  . FN7GH7N/F' HNG7G 8'7G' 7FF        
3 –  . ) G/F' ىG 7G7F' ON.7GF /.7FF'. ( HN.'GNF.F' HNG7G 8'7G' F? 7'N7GF.F' GFN.        

4 –  F ىG /NNF' /gG' 7F>.H'7Fg' ''6 

5 –  .ى?N.  7N> FG6. ''G7F' //>F' FG? 
6 –  ./7N.G 0'NGG. FN7GH7N/F' HNG7G 8'7G' //'N8 

7 –   HNG7GF 7'N7GF.F' 8'7G' //'N8.FNFN7Fg' 
8 –  .G/F' FG 8NGNF.F' 7G7 7'7.G' ىF? G7.F' 'Ng  /7/F G/? 

9 –  ./FNG7F' /F/7G ''F/' NGFF' HNG7G 8'7G' //'N8 

10 –  .77.GG .FG GN.GG GN.G GFNGF 7.6 87?. 
11 –   8'G.F'ON.7G  F? G/F' ىG 8NGNF.F' 7G7ON.7GF' .ى?N.7F' 

12 –  F' H' /'.6F' O76.F' FNىG O76.F' NGFF' HNG7G FNF.. 0'GNF?. FG/N O  6G/DNA ./N7N.G.F' 'Ng.F'. 
13 –  . (7'  GFNGF 87?.F'        

14 – H7.7g' HNG7G 8'7G' F? ى/F䐣ى 'لG H'6N.GF' 6.?. .@NF.F' F7 (7F FN 
15 –  ?'G.7'ON.7G ' F? G/F' ىG 8NGNF.F' 7G7ON.7GF  .ى?N.7F' 
16 –  HNG7G 8'7G' G/?. H'.7F' ىG HH7N.7N.7.F' 

************************************************************************** 
 

 
 
1 –  . HNG7GF'          2 –  . ''G7F' //>F'        3 –  . O7G7F' HN.F'       4 –              . 8ىN/.F' G.6.F' 

5 –     . //.7GF' /N6>.F'6 – 'Ng.F' . /G/G.7GF'         7 –    . ىFNG7GF' FF.F'  

************************************************************************** 
 
 
 
 
 
 
 

 

*************************************************************************** 
 
 
 
 

  :FG FG N. F7'F :  7س 

  :G'0' يF? //䨭/ :  8س 

  :FG FG. /N7FG' 'G :  9س 

  :./'N' /GN>N 7G0' FG FGF '//'N 'G '7.:  10س 

–  . FNF'FN7/䐣ل' HNG7G           
–  . FNFN7F䐣ل' HNG7G                   
–  F'>./NG'.FF' // 
–  F'>.H'.N7FGF' H'./   
–  .FNFN.N7F'GF' HNG7G                  
–  .FN7GH7N/F' HNG7G          

–  ' HNG7G.FNFN7Fg 
–  .7N.7.F' HNG7G.HH7N 
–  ' HNG7G .NGFF               
– .0'FNG7GF' 
– F'>'G7F' //'.    
– FF N6FGF' HNG7GF'>./NN//F' // 
 

 F' /NF>.0'FNG7GFF //.7GF' /N6.آ –
– .NGFF' HNG7G FNF.. 
– H7.F' HNG7G..HH7N.7 
– H7.7g' HNG7G.FN. 
– .HN.'GNF.F' HNG7G    
– FF N6FGF' HNG7GF'>/NF7'F.F' //. 
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ل)'(
//>7' 

ل).(
FNG7G7'لG. 

ل).ا(
G7/' 

● H'.N7FGF' H'./>F' 
● 7'N7GF.F' 
● H'6N.GF' 
● /NF7/F' //>F' 

● FNFN.N7F'GF' 
● 'FNF'FN7/䐣ل 
● HH7N.7N.7.F' 
● H7.F'.HH7N.7 
● HN.'GNF.F' 
 

● .G/7F' /F'7. NGF 6G/N 
● 7G7 Hg7F' 6G/N  ./.GF' FG 8NGNF.F' 
●  N.6ON.7G .G/F' ىG GNN7F'GF' 
● ./.GF' ىG 8NGNF.F' 7G7 FN6.. 6G/N 
● ./NN/F䐣ل' /NNF'/F' /N7F.F' 0'G7F' 7GFN 
● .(7'N7F' 0g'/F /.'..7gF G7.F' ''6?' 6NG/. 

************************************************************************** 
 
 

 

1 –  . FNFN7F䐣ل' HNG7G 7FF F? G.'FF' 87GF' G7' 7G0'     

2 –  /&N.F'. G/F' 7G7 6NG7. N.6F //.7GF' /N6>.F' N.6 /NF6/ آNN /G8g' 0'F'N.F' GNF?H 'N7N7.. 'G77 G77' 
      . 'GF'6.' ىF? ظG'/N 'G. H'7Fg' G7.F /NF '/F'          
3 –  ' FN. /Fg?F' 7ىN7.. G77. /6H. FN7GH7N/F' HNG7GH /NF7/F' //>FF N6FGF' HNG7GF' 8'7G          

4 –  7.لG.⨭لت Gل�N>.لG/?ل.ش77ل/N7 .7'ل'7.  7/ل Gط'لp'ل.N7  : 
       FNF'FN7/䐣ل' HNG7G/NNF'/F' /N7NG6F' 0'G7F' 7NG8 F? HN&7G . H'7Fg' G7. ىG 
5 –   .7'ل/F&7g'لF?ل'..لG/ل،لO .7'ط7ل.G'ل'/77لGNF. : 
 
 
 
 
 
 

       ● ( FNN6?F' FG FG G7' 'G1( , )2 � ) 
       ● ( N6?F' 'Ng  ىF? HN.'GNF.F' HNG7G 7N/'. 'G2G/F' ىG 8NGNF.F' 7G7 ON.7G //'N8 ىF' O/&N O6F'H ) 

           . N7.GF'. 'GG 
 
 

ل)'(
 '67Gل)ل'o 7/ل(

ل).(
 '7س .

● F' HN.F'O7G7 
● NN7.F' G.6.F' 
 '8N/.F' G.6.Fى ●
● /FFG?F' 
●  /G'6FF' 

● .@NF.F' /F/7G /?. NGFF' HNG7G 8'7G' //'N8 
● ./FNG7F' /F/7G ''F/' NGFF' HNG7G 8'7G' 7FF 
● ./FNG7F' /F/7G ''F/' NGFF' HNG7G 8'7G' //'N8 
● .FN7GH7N/F' HNG7G 8'7G' 7FF 
● .FN7GH7N/F' HNG7G 8'7G' //'N8 
● .FNFN7Fg' HNG7G 8'7G' 7FF 

  :'.ت⨱ FN/NG?F' FG ).( ، )0ـ  )'( /NG?F' .7'FN 'G ) : 12س 

  :'.ت⨱   )'( /NG?F' .7'FN 'G ، ).( /NG?F' FG : 11س 

/?NF.G /F&7' 

'نG䘮 6لGس.ONل
7ك7ل'NGNFn'ل
G ل'G/7ل?Fل
 .N ل'7طON.سG'ل

 

 N6?F' 
(1) 

 

 F?7ل/&Nل

 
FNG7G7'لGNGل

ل

ل'FN. GNFnل'O67لي6G䨭ل

 

F' N6? 
(2) 

 

O/&Nل Gل
ل

ل'Oل

// N'للON.سG
7ك7ل'NGNFn'ل
G ل'G/7ل?Fل
 .N ل'7طON.سG'ل
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6 –  F. FG'ل H N 7'لFل'7شكFG  :   
       ● ' ..7N O6F' HNG7GF' 'G FG G/F' ىG 7G7F' 6NG7. ىG 7N>.FX  ىF'Y � 

           � GF /87GGF' //>F' 'GH 
7 –  O .7'ط7ل.G'ل G  :   
 
 
 
 

       ●    . 0'F'N. FG 'G.7'FN 'G. G'F7䐣ل' H/..7' 

       ● ( HNG7GF' 87GN ى.G2     � GF /87GGF' //>F' G7' 'GH � ) 

       ● /G/G.7GF' 'Ng.F' ىG 'G ( HNG7GFF1     � ) 
8 –  F سH䐥ل'لGل.س Gل/N.䐢ل'ل. HNG7䑇ل'لFGلFG7''لG'7لFH8حل'/7لH : 

       ●                         . /FNG7F' /F/7G ىG NGFF' HNG7G●      . FN7GH7N/F' HNG7G 

9 –  /N.䐢7'6ل'لGg'ل GلG''7G'7لFHلH'ل// N'س .ل.NلO67'لFNG7䑇7ل'لG0'  /G'6FF' :– .F' NN7.F' G.6– . O7G7F' HN.F'   
10 –  F. FG'لFل'7شكFG  :   
        ● F' G7' 'G> //X � F' G7' 'GH> � 'GFG?F /GFFGF' // 
        ● F' G6G ?FNG ///>.H'7Fg' G7. ىG // 

        ● F' G6G 0'8'7G' GG' 7G0'>.// 
        ● H// 7/' 'GG F' G6G FG? ىG FF > � // 
   :  '7شكFل'FGF. FGلل– 11
        ● ./.7'FGF' 0'F'N.F'. G'F7䐣ل' H/..7' 
 : F? H'/F' GF7F' 'Gى ●        

           1 – .NFG G'Fg' ىG /.N. ى.F' //>F' 
           2 –  H'F.F' ىF' 'GG.'.F' ىG /7G  GH// ..7.N H'.FF' H'./>F' 

                  .F7FF' ىF' /7G7F'   
           3 – F'>ىG 'G.'8'7G' 7/&. ى.F' // .7GON  .G/F' ىG 8NGNF.F' 7G7  

           4 – F'>F' 8'7G' ىG GG/.. ى.F' //>// (5� ) 
        ● G'F7' //>F' 0'8'7G' 7G0' (2( , )3( , )4� ) 
        ●  '0'G.F.F' .F>// (1 � '0'GFH � ) 
        ● F' 7N7G //? 'G>// (2 � ) 
        ● F' ?6NG ///> //(4) .G7.F'. 
12 – . G/F' ىG 8NGNF.F' 7G7 /.7F H'6.' ظG/ ىG /.GF' 'Ng  7H/ /6H 
13 – .H'7Fg' G7. ىG ''G7F' //>F' GG' 7G0' 
14 – F .GHg'ل</. ل GGNF?لFFطNلN.NFل'7كFNGلF'6ل.7.كF ./>ل/.N. : 

        ● � H'./>F' H'.'G G7' 'G 
        ● G7' 'G   � H'./>F' H'.'G 8'7G' ىG GG/.. ى.F' //>F' 
        ●  � H'?GFg' './> 'GGNF? FF7N '0'GF 
   :  FGل'7شكFل'F. FGل– 15

        ● � /N67GF' /F'/F' G6G G7' 'G 
        ● /F'/F' G6G GH// ..7 'G � /N67GF' H 'G� 'G6'7?' 
 : N87G/لH'8//لO/&Nل.ض.Gل'7<//ل'NF7/7/ل'Oل7NG8ل'?7'6 – 16

        ● . H'7Fg' G7. ىG /NF7/F' //>F' ?FNG /// 
        ●   . FN7GH7N/F' HNG7GF /NF7/F' //>F' 8'7G' ىG 7FFF'H //'N6F' FG FG 7/' 7G0' 

 

.6NG7ل'7سك7ل
G/7'ل Gل
ل

FG67'ل
ل

'Gس.ONل
 .N ل'7ط
ل

Xل
ل

Yل
ل .NFكN.NلG ل

ل.Ng ل'7ك /
 

7ك7ل.NGNF'ل
G/7'ل Gل
 

ل(FNG7G1ل)

ل(FNG7G2ل) 

 

X 
 

(1) 
 

(2) 
 

(4) 
 

(3) 
 

(5) 
 

(6) 
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17 – F. FG'لFل'7شكFG : 
        ● F' G7' 'G> //X � 
        ● F ىFNG7GF' 8'7Gg' /GN8H 7G0'F> //X  . 
        ●  FG? ىF? 7/&. ى.F' //>F' G7' 'GF'> //X � 
18 – . H'G 䐣ى 'لG /G'6FF' /7G'8 /76' 
19 – . GF0 /6H , (7'N7F' 0g'/F H'7Fg' 87?. /F? G'G 7H/ H'.N7FGF' H'./>FF 
20 – . GF0 /6H , NN7.F' 7.NN.F' 87G. /NF/'7F' F 'FGF' H'G7 ('7N g 
21 – F. FG'لFل'7شكFG : 
        ●  7G0'GF7 O6F' N6?F' : 

           1 – . G/F' FG 8NGNF.F' 7G7 7'7.Gg G7.F' 'Ng  6G/N HNG7G 87GN 
           2 – . G7.F' /.'/ F? /&'6F' 8NGNF.F' 7G7 GNG H6.N 
        ● O6F' HNG7GF' G7' 7G0' : 

           1 – ( N6?F' G87GN3. ) 
           2 – F' 'Ng  6G/N( N6?1. 8NGNF. 7G7 ىF' 'G. H6.GF' FN.NGNF.F' FNN/.F ) 

22 – //?.H /N6N H7?H 7G.7G 67?. 7?6. .F'G 'GF䐣ل G/ FNF'/. ''7.g FNF'/.F' FG?G ىF' 'G./F'H ?G ON6F ..G0 
          � GFG /N'FNF' FGGN GNGH � G/H// ('.7' 'GH � ON6F //F'NF FG./GF' 87GF' 'G , HN..F' 0'7G 

X 

 

(1)  

(2)  
(3)  

(4)  


