


1 
 

 باستخدام كتادليل 

 العلوم الفيزيائية والتكنولوجيا

 

 تأليف



2 
 



3 
 



4 
 



5 
 

 

 

 

 

 

 



6 
 

 

 

 

 

 

 

 

 

 

 



7 
 

 



8 
 

 



9 
 

   



10 
 



11 
 



12 
 

 
 



13 
 



14 
 

 



15 
 

7mm



16 
 



17 
 

 



18 
 

(AB)



19 
 



20 
 



21 
 





22 
 

 
( )collecteur 



23 
 

 

 A

 B

 C

 D

max

eff

U
= 2

U



24 
 

D2  D1

 D2

D2D1  

6V.

max

eff

U
= 2

U

max
eff

U 6
U = 4,24V

2 2
 

 T T= 0,4s

 
f 

1 1
f = 2,5Hz

T 0,4
 

 

 



25 
 



26 
 



27 
 

A P

 BN

C T

U RI
31000 50 10 50   U V

A N

B P

C T

U RI
U

I
R





28 
 

532
0.443

1200
I A 443I mA

PN

P 
N 

P 
N 

A 

E 

B 

 

D 

 

C 

F 



29 
 

(A)

 

PB  ، CD) 

 E F 

10 A

P U I 
P

I
U



4,4 kW = 4400W

4400
20

220
I A 

20 A



30 
 

  

 

 

 

 

 

 

 



31 
 

Hertz-Hz

 

 

 

 

 



32 
 

 



33 
 



34 
 

 

 2+ (aq)Cu +2e Cu(s) 

-

2(aq)2Cl Cl (g)+2e 
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2+ -

2)(aq)(Cu + 2Cl Cu(s)+Cl (g)

 2 2(aq)CuCl Cu(s)+Cl (g)
 

+Ag Cu
2+Cu

 2+ (aq)Cu(s) Cu +2e 

+ (aq) AgAg +1e (s) 

+ - 2+ -

3 3NO )(aq) + NO )Cu( )+2(Ag (Cu 2 (aq)+2 (s)s Ag 
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 2+ (aq)Fe(s) Fe +2e 

2+ (aq) CuCu +2e (s) 

2+ 2- 2+ 2-

4 4+SO )(aq) +SO )Fe(s)+ (Cu (Fe (aq)+Cu(s)

 4 4SO (aq) SOFe(s)+ Cu Fe (aq)+Cu(s)
 

 2+ (aq)Fe(s) Fe +2e 
+

2(aq) H2H +2e (g) 
 

2+ (aq)Zn(s) Zn +2e
3+Au (aq) Au+3e (g)
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2+ -

2)(aq)(Fe + 2Cl Fe(s)+Cl (g)

2 2(aq)FeCl Fe(s)+Cl (g)
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2+ (aq)Mg +2e Mg(s) 

 
-

2(aq)2Cl Cl (g)+2e 

2+ -
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(pictogrammes:)

Système général harmonisé : 
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Les plombs de cheville
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P 0  

AP  = P - F



58 
 

P = 10202.4N 

P = 38259N 
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AF .V.g 
6

AF 1000 167 10 9.81 1.64N    

P m.g

P 0.450 9.81 4.41N  

AP P F  

P 4.41 1.64 2.8N   

AF

c c(air)P P

A c c( )F P P 
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MN
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h 42
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tan 0.6
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
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 الانعكاسوقانونا  بمرآة مستوية صورة جسم معطاة
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d 2
   31°  

'AA
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 


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 مجال المرآة المستوية
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http://www.ostralo.net/3_animations/animations_phys_optique.htm
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