
ßÆB¶}¶y{A |•RK{A. 
 
 
 

©≠Bty{A LAZcª}: 
           -ßÆB¶`¶t{A |•RK{A• ßÆB¶}¶y{A |•RK{A ·¶I `¶}¶ . 

           - ©X¶XO ~BaOC ´{G ®Xª¶ ßÆB¶}¶y{A |•RK{A ·C uZl¶  

 B¢KlOAZ} ßpIf¶ ßK{A b•ZX{A :-B¢Kº•RK• ©XB}{A  . 

B¢I £fBlKaºA ·y}¶ ßK{A |ÆBa•{A: - ,≠B}{A ,Zya{A ®C •C ZBIKUA J•IfC ,®ZAZR ZXe}

~•¶X•e{A LBf•IZy¶I ,|U{A ,X¶{O{A ,©ZAZR{A |}RK¶ ≠Bk•. 

 mOAZ}{A : 
-·A•¶X{A ·k ZXBe{A ia•K}{A ~¶{lK{A ·} ´{•æA ™fa{{ |•æA |BaZ¬A b•ZX JBKy 

XlI ·k ·¶•yK{A• ~¶{lK{{ ßfi•{A. 

-} ´{•æA ™fa{{ B¶O•{•fyK{A• ™¶ÆB¶`¶t{A ~•{l{A JBKy ·k ZXBe{A ia•K}{A ~¶{lK{A ·

™¶fi•{A ™¶IZK{A ©ZA`•{ mIBK{A ™¶aZX}{A LBk•Ii}{{ ßfi•{A ·A•¶X{A . 
 
 

 ~¶}eKbZX{A  
 
-ßÆB¶`¶t{A |•RK{A •  ßÆB¶}¶y{A |•RK{A: 

  ~•¢t} S¶g•K{ ™{M}CßÆB¶`¶t{A |•RK{A.•ßÆB¶}¶y{A |•RK{A . 

-ßÆB¶}¶y{A |•RK{A LA`¶}} . •ßÆB¶`¶t{A |•RK{A 
-C ßKAY{A S¶ReK{A ™{Æa. 
-ßKAY{A S¶ReK{A ™I•OC . 
 



-  ßÆB¶}¶y{A |•RK{A• ßÆB¶`¶t{A |•RK{A: 
 
 

zKB¶R ßs LjRº zfC zcº  |M} z}B}C NXRK NXA•R{A• Z°A•j{A hlI ™¶}•¶{A: 

1- X¶{O ´{G ™{ÆBa{A ™{BR{A ßs XO•¶ ®Y{A ≠B}{A |•RK )J{e ~aO ( ,™OΩM{A X}O} ßs £lg• Xfk

° QAZUG Xfk• CZi¶ ·C ·•X |ÆBa{A ≠B}{A ´{G X¶XO ·} |•RK¶ ™f¶l} ©ZKt{ ≠A•¢{A ßs £lg•• X¶{O{A AY

|•RK{A AY° Xfk £Kl¶Ii ßs Z¶pK ®C £¶{k . |yc{BI z{Y Sg•f{•– 1 

2- Zya{A £¶s JAY ®Y{A ≠B}{A Z¶UIKI L}v AYG• ßtKUK B¢fHs ≠B}{A ßs Zya{A ·} ™f¶l} ™¶}y ·BI•X Xfk 

y btf ´{k |eRK zfHs ·C ®C ,’AZya ßwI  Zya{A …·C ´{k |X¶ B}} ,≠B}{A ßs ™IAY}{A Zya{A ™¶}

£fBI•Y ≠BfMC Z¶pKK ~{ £Kl¶Ii . PKf¶ ~{ |•RK ·} ≠B}{A ´{k CZi B} ·C z{ ·¶IK¶ ·¶wIBa{A ·¶{BM}{A ·}

 |yc{BI z{Y Sg•f• ≠B}{A ·k £Kl¶Ii ßs u{KU¶ X¶XO ~aO ®C £fk–2- 

 

 
 

 



 
3 - ´{G ™vZ• h¶ZlK Xfk  ßtKUK xAZKR¬A ™¶B¢f ßs• ,xZKRK B¢fHs JBwK X•k J¢{ •C ™l}c J¢{

LA`Bo• XB}Z ´{G ™{•RK} ™vZ•{A. 

4 – ©ZKs XlI jRΩKs ΩM} VIi}{A Xv•} J¢{ ·} B¢IZv …~M Zya{A ·} ™¶}y B¢¶s mg• |yC ™wl{} YU 

¢fC XOfs B¢fDc• ©XB}{A §Y° zZKf ©XB} ´{G Zya{A |•RK• LA`Bo xΩifG ™◊f¶l} ·} Zya ´{G |•RKK º B

 Zya{A ·} |y ™l¶Ii Z…¶pK ´{G BK…XC Zya{A ·¶UaK• ™vZ•{A xAZKRA ßK¶{}ls ·}`{A |Bi B}¢} X¶XO

OC Z•¢j ´{G ¨…XC Z¶pK{A AY°• ™vZ•{A• B} B¢f} ~BaOæA hlI ´{k LCZi NXA•R ~B}C zfG ©X¶XO ~Ba

 ¨…XC B} B¢f}• ,ßÆB¶`¶t{A |•RK{BI |•RK{A AY° |M} …ß}af• ~BaOæA §Y° ™l¶Ii ßs Z¶pK ~Xk ´{G ¨…XC

 £¶{k• ,ßÆB¶}¶y{A |•RK{BI |•RK{A AY° |M} ß…}af ,©X¶XO ~BaOC |…ycK• ~BaOæA §Y° ™l¶Ii Z¶pK ´{G

|•wf ·C ·y}¶ : 

 £Kl¶Ii ßs Z¶pK £wsAZ¶ ·C ·•X ®XB}{A ~aO{A LBte flI J¶e¶ |•RK •° ßÆB¶`¶t{A |•RK{A . 

 
 ßs B¢fk u{KUK ,©X¶XO ~BaOC Z•¢j ´{G B¶Xª} ™¶XB}{A ~BaOæA J¶e¶ |•RK •° ßÆB¶}y{A |•RK{A

  B¢Kl¶Ii 

 

 

 

 

 

 

 

 



-  ßÆB¶`¶t{A |•RK{A • ßÆB¶}¶y{A |•RK{A LA`¶}}: 
 

 º•C :A |•RK{A ßÆB¶}¶y{: 
- ®XB} ~aO{ ßÆB¶}¶y{A |•RK{A ·G  : 

1 –ßtKU¶ ®C ~aO{A £Kl¶Ii ßs Z¶pK{A ´{G ®Xª¶ . 

2 –ZMyC •C X¶XO ~aO ·¶•yK ´{G ®Xª¶ . 

 

 B¶fBM : ßÆB¶`¶t{A |•RK{A : 
 ®XB}{A ~aO{{ ßÆB¶`¶t{A |•RK{A ·G: 

1 –©X¶XO ~BaOC |ycK ´{G ®Xª¶ º . 

2 –{A ~aO{A ™l¶Ii ·} Z¶p¶ º ®XB}. 

 

 

-  ßKAY{A S¶ReK{A ™{ÆaC : 
 

 ·¶Z}K{A– 1:   ™¶ÆB¶`¶s Lº•RK ™MΩM ZyYC ~M ,ßÆB¶}¶y{A |•RK{A• ßÆB¶`¶t{A |•RK{A ZBeKUHI TZcA

™¶ÆB¶}¶y Lº•RK ™MΩM•. 

 

 ·¶Z}K{A– 2:  ™¶ÆB¶}¶y Lº•RK• ™¶ÆB¶`¶s Lº•RK ´{G ™¶{BK{A Lº•RK{A u◊fe  

    -·I{A ·Ri . 

    -xAZKRA ·¶`fI{A . 

    -™¶IcU ™liv xAZKRA . 

    -≠B}{A Z¶iwK . 

    -©Xl}{A ßs ≠AYp{A ~g° . 

    -ßwf{A ≠B}{A ßs ~Bli{A S{} |ΩRfA . 

    -™l}c ZB¢efA . 

    -X¶XR{A ·Xl} CXe . 

    -ßwf{A ≠B}{A ßs Zya{A |ΩRfA . 

 



-  ßKAY{A S¶ReK{A ™I•OC: 
 

 * |•æA |Aªa{A ·k ™IBO¬A : 
 hlI Z…¶pK B¢fy{• £Kl¶Ii ·} Z…¶pK º • ®XB}{A ~aO{A ´{k CZiK ™MXBR •° ßÆB¶`¶t{A |•RK{A ·C ~{lf

 ß{¶ B} z{Y ™{M}C ·}• £KBte : 

-©XI`{A ·} ™liv ·BI•Y  

-fBeZ{A ·Xl} ZB¢efG . 

-ßwf{A ≠B}{A X¶}OK . 

 |y Z…¶pK• ®XB}{A ~aO{A ´{k CZiK ™MXBR •° ßÆB¶}¶y{A |¶•RK{A ·C B}y ~BaOC z{Y |XI Z¢jK• £KBte

 ß{¶ B} z{Y ™{M}C ·} • ¨ZUC ©X¶XO : 

-·BK•I{A `Bo xAZKRA . 

-≠B}{{ ßÆBIZ¢y{A |¶{RK{A . 

-MDK ¶Z¶cBIi ™liv ´{k |U{A Z. 

 ßfBM{A |Aªa{A ·k ™IBO¬A : 
 Lº•RK{A u¶feK : 

1 –™¶ÆB¶`¶t{A Lº•RK{A . 

-              ·I{A ·Ri -{A ßs Zya{A |ΩRfA J¶{R 

-™l}c ZB¢efG          .-≠B}{A Z¶iwK . 

2 –™¶ÆB¶}¶y{A Lº•RK{A . 

-©Xl}{A ßs ≠AYp{A ~g°     .-X¶XR{A ·Xl} CXe . 

-       ™¶IcU ™liv xAZKRA -·¶`fI{A xAZKRA . 

 



™{Ky{A jBtRfA 
 
 

 * ©≠Bty{A LAZcª} : 
              -ßÆB¶`¶t{A |•RK{A• ßÆB¶}¶y{A |•RK{A |ΩU ™j•tR} ™{Ky{A ·C uZl¶ . 

 * B¢KlOAZ} ßpIf¶ ßK{A b•ZX{A  :-B¢Kº•RK• ©XB}{A . 

 * B¢I ™fBlKaºA ·y}¶ ßK{A |ÆBa•{A: 
 R ZXe} ,ßOBO` ≠Bk• ,|U{A ,~•¶X•e{A LBf•IZy¶I ,X¶{O{A®ZAZ . 

 mOAZ}{A : -ßÆB¶}¶y{A |•RK{A bZX ßs B’wIBa ©Z•yY}{A mOAZ}{A btf . 
 
 

 

 ~¶}eKbZX{A 
 

1 –ßÆB¶`¶t{A |•RK{A ßs ™{Ky{A jBtRfA . 
2 –ßÆB¶}¶y{A |•RK{A ßs ™{Ky{A jBtRfA . 
3 –ßKAY{A S¶ReK{A ™{ÆaC . 
4 –ßKAY{A S¶ReK{A ™I•OC . 
 
 
 
 

 



1 –{A |•RK{A Xfk ™{Ky{A jBtRfA ßÆB¶`¶t 
 

 ´{k mgf• ,·A`¶} ßKty ¨XRG ´{k ≠Bk•{A AY° mgf ~M ≠Bk• ßs B¢lgf• X¶{O{A ·} ™liv ZgRf

·A`¶}{{ ·`A•K{A NXR¶ ´KR ™¶ZB¶k ’ΩKy ™¶fBM{A ™ty{A . 

 
 

     ™{ÆBa{A £K{BR ´{G ™I{e{A £K{BR ·} ’º•RK} X¶{O{A J•Y¶ ™f¶l} ©X} XlI)≠B} ( |ΩKUA NXR¶ ·C ·•X

 ·`A•K{ ) B’f`A•K} ·A`¶}{A ´wI¶ ®C.( 

 ™{ÆBa{A ™{BR{A ´{G ™I{e{A ™{BR{A ·} ßÆB¶`¶t{A B¢{•RK ™¶{}k ≠BfMC ™KIBM L¶wI X¶{O{A ™{Ky ·C ßfl¶ B}}

 ß{¶ B} PKfKaf £f}• : 

™j•tR} ™{Ky{A L¶wI X¶{O{{ ßÆB¶`¶t{A |•RK{A ™¶{}k ≠BfMC. 

 

 

2 –ßÆB¶}¶y{A |•RK{A Xfk ™{Ky{A jBtRfA . 
 

Bv mgf LBf•IZy¶I ·} ™¶}y B°ZA•OI• ·A`¶} ßKty ¨XRG ´{k |U{A ·} ™¶}y B¢I• ≠Bio B¢¶{k ©Z•Z

·A`¶}{A ·`A•K¶ ´KR ©Z¶Bl} ’ΩKy mgf ™¶fBM{A ™ty{A ßs• ~•¶X•e{A. 

 B’f`K} ´wI¶ ·A`¶}{A ·C jRΩfs B°≠Bio X¶lf ~M ©Z•ZBw{A ßs ~•¶X•e{A LBf•IZy¶I ™¶}y ·¿A mgf{

y n•}O} ·C ´{k ™{ºX ~BaOC ·•yK ~oZ Z¶pKK ~{ ™KIBM L¶wI ~•¶X•e{A LBf•IZy¶I ™{Ky• |U{A ™{K

 ™¶`Bo LBkBws xΩifA B¢f} Z¢j¶ ©X¶XO)~Rt{A `Bo.( 

 ß{¶ B} PKfKaf £f}• |•RK{A AY° |ΩU ™KIBM ´wIK ™{Ky{A ·G |•wfs : 

 *•tR} ™{Ky{A ´wIK |U{A m} ~•¶X•e{A LBf•IZy¶I{ ßÆB¶}¶y{A |•RK{A ™¶{}k XlI™j 
 



 
 *B«}•X ™j•tR} ™{Ky{A ´wIK ßÆB¶}¶y{A• ßÆB¶`¶t{A ·¶{•RK{A ·} |y ßs £fC Lf¶I ™IZOK{A. 

 

 

3-  ßKAY{A S¶ReK{A ™{ÆaC : 

 

 |•æA |Aªa{A: 
 ™IaBf} LB}{yI rAZt{A ·yB}C ≠Ω}G   . 

- ´{k B’jsBR} ~aO{A ´wI¶ ßÆB¶`¶t{A |•RK{A |ΩU  ... ´wIK B}y ...........™j•tR}. 

- ´{k B’jsBR} ~aO{A ´wI¶ ßÆB¶}¶y{A |•RK{A |ΩU  ..... ´{k ™jsBR}{A Xwt¶ B}f¶I........ 

 ßfBM{A |Aªa{A : 
 Zya{A ·} ·¶Kliv |•æA bDy{A ßs J¶Yf ,≠B}{A ·} ™¶}y{A btf B}¢f} |y ßs mgf ·ΩMB}K} ·BaDy

≠Bk• ßs ·¶aDy{A ¨•KR} mgf Zya{A ·} miv mIZC ßfBM{A bDy{A ßs J¶Yf• uef ¨•KR} Jef ~M 

 ™ty{A ´{k• ·A`¶} ßKty ¨XRG ´{k bDy{A AY° mgf ·¶ZU¿A ·¶aDy{{ |MB}} N{BM bDy ßs ≠Bk•{A

 B}¢¶s Zya{A mg• |Iv ·¶{•æA ·¶aDy{A XRC ßs Llg• ßK{A ≠B}{A ™¶}y btf £I B«lIAZ B«aDy ¨ZUæA

 ·A`¶}{A ·`A•K |KU¶s 

1 – ™IAYG ™¶{}k ßs NXBR{A |•RK{A n•f B} zKIBOG ZZI ? ≠B}{A ßs Zya{A 

2 – ·`A•K{A NXR¶ ´KR mIAZ{A bDy{A B¢¶{k XO•¶ ßK{A ™ty{A ßs B¢t¶gf ßK{A Zya{A miv XXk •° B} 

? ·A`¶}{{ 

 

 



 

 
 

 

 
 

 
 
 
 
 
 
 
 



 4- ßKAY{A S¶ReK{A ™IBOG: 

 
 |•æA |Aªa{A ™IBOG : 

™IaBf}{A LAZBIl{BI rAZt{A ·yB}C ≠|}. 

-ßÆB¶`¶t{A |•RK{A |ΩU ™j•tR} £K{Ky ´wIK B}y £Kl¶Ii ´{k B’jsBR} ~aO{A ´wI¶ . 

-£Kl¶Ii ´{k ™jsBR}{A Xwt¶ B}f¶I £K{Ky ´{k BjsBR} ~aO{A ´wI¶ ßÆB¶}¶y{A |•RK{A |ΩU . 

 ßfBM{A |Aªa{A ™IBOG : 
-ßÆB¶`¶s |•RK •° ≠B}{A ßs Zya{A ™IAYG ™¶{}k ßs NXBR{A |•RK{A n•f . 

•{R} ·} ≠B}{A Z¶UIK Xfk £fæA«Zya ßwI• £Kl¶Ii Z¶pKK ~{ |ycK}{A JaAZ{A ·C XOf Zya{A |. 

- ™IAYG ™¶{}lI Bf}v B}fDys ≠Bk•{A ßs Zya{A |•{R} ´{k ·B¶•KR¶ ·¶Y{{A ·¶aDy{A ¨•KR} nZtf B}Xfk 

B}¢f} |y ßs Zya{A ™IAYG |Iv ·¶aDy{A ≠B} ¨•KR} ßs Zya{A ·} miv La. 

MB}} bDy{A ßs ≠Bf¬A ¨•KR} uef Jya Xfk• Zya{A ™¶}y uef BfYUC Xv ·•yf ·¶{•æA ·¶aDy{{ ™{

 JO¶ |BsZI•Z ·A`¶}{{ ·`A•K NXR¶ ´KRs AY° ´{k• Zya{A ·} miv NΩM ®C ≠BfºA ßs ©X•O•}{A

ßwf{A ≠B}{A ´{k ®•KR¶ ®Y{A bDy{A B¢I XO•¶ ßK{A ™ty{A ´{k Zya{A ·} miv NΩM ™sBgG. 

 

 

 

 



ßÆB¶}¶y{A |•R…K{{ ®Z¢O}{A QY•}f{A 
 

 

 

- ©≠Bty{A LAZcª}  : 
      -ßÆB¶`¶t{A |•RK{A ·k ßÆB¶}¶y{A |•RK{A ßÆ`O{A QY•}f{BI `¶}¶ . 

      -ßÆ¶`O{A QY•}f{A m} |}BlK{A ·k LAZY{A jBtRfA CXI} uj•¶  

- B¢KlOAZ} ßpIf¶ ßK{A b•ZX{A : 
     -B¢Kº•RK• ©XB}{A . 

     -|•RK{A ßÆB¶}¶y{A |•RK{A• ßÆB¶`¶t{A . 

     - ßÆB¶}¶y{A |•RK{A• ßÆB¶`¶t{A |•RK{A ·} |y ßs ™{Ky{A jBtRfA  

- B¢I ™fBlKa¬A ßpIf¶ ßK{A |ÆBa•{A  :- ™f¶Ok •C ~BORæA• ·A•{æA ™t{KU} LB¶Zy 

™t{KU}{A LB¶Zy{A ·¶•yK{ ™¶aZX}{A |¶ycK{A. 

- mOAZ}{A  :-´{•æA ™fa{{ |•æA |BaZºA  ~¶{lK{{ ßfi•{A ·A•¶X{BI fBU{A ia•K} 

XlI ·k ·¶•yK{A•. 
 

 

 الدرستصميم 
 

-ßÆB¶}¶y{A |•RK{{ ®Z¢O}{A Z¶atK{A  
-ßÆB¶}¶y{A |•RK{A ßs LBÆ¶`O{A jBtRfA ~Xk• LAZY{A jBtRfA . 
-ßKAY{A S¶ReK{A ™{ÆaC  
-ßKAY{A S¶ReK{A ™I•OC  
 



- ßÆB¶}¶y{A |•RK{{ ®Z¢O}{A Z¶atK{A  : 

 

 ~K°A B¢f¶I ·} ™t{KU} LB¶gZs A•lg•• ™t{KU}{A ™¶XB}{A ~BaOæA ™¶fII ™}¶Xw{A LAZBgR{A ™taΩs

ß° ZeBfk ™lIZC ·} ·•yK¶ ®XB}{A ~aO{A ·C ´{k ffK ßK{A• ·Bf•¶{A ™taΩs B¢lg• ßK{A ™¶gZt{A : 

gZs B¢{R} L◊{R ~M ·}`{A ·} ©X} ™¶gZt{A §Y° LXBa Xv• ,ZBf{A ,JAZK{A ,≠A•¢{A ,≠B}{A ©X¶XO ™¶

 bi¶Zv•}¶X B¢}k`K¶ )400 •° B¢ef• XΩ¶}{A |Iv ™fa  : 

 " B¢f} ≠`O ZpeC ´{k x{iC• ,™¶B¢f º B} ´{G ~BawfºA |IwK º ®C ©Z}Ka} Z¶o• ™liwK} ©XB}{A ·G

~•KC ~aA $ Atome # ~aA ™¶IZl{A ™p{{A ßs ~•KC ™}{y |IBw¶• ~BawfºA |Iw¶ º ®Y{A ≠`O{A ßfl¶ ®Y{A 

©ZY{A  . 

§Y° ·G  ™wIBa{A LB¶gZt{A |y ·G ´{•æA ™¶gZt{A ´{G A•lOZ ·C A•MI{ B}• Ω¶•i Z…}lK ~{ ™¶gZt{A

 ·K{AX ~{Bl{A ≠BO ·C ´{G B¶I¶ZOK B¢f} XyDK{A ~K¶ ~{ N¶R ™¶ta{s ZBysC ´{k ™¶fI} LfBy ©XB}{A ™¶fI |•R

£oBe ®Y{A• B¶I¶ZOK ®XB}{A ~aO{A ≠BfI baC mg•• Zck maBK{A ·Zw{A ßs B} ´{k ffK ™¶Zjf ßs 

 ß{¶ : 

 

• LBÆ¶`O{A ´}aK ™Æ`OK{A |IwK º A«XO ©Z¶pe ™¶XB} LBI¶IR ·} ©XB}{A u{DKK LAZY{A 

 

 ∫`O{A ~•¢t} : 
 |y ´{k `ÆBR •°• §XR•{ A«ZR ·•y¶ ·C ·y}¶ ~aO{A AY° ·} ≠`O ZpeC •° ßwf ~aO ®C  ∫`O ·G

~aO{A z{Y fA•U 
 ©ZY{A ~•¢t} : 

-A ∫`O ™aAZX Xfk  B¢f} ·BKfMG ™¶XB} LBI¶IR NΩM ·} ·…•yK¶ £fC XO• ≠B¶}¶y{A ≠B}{k uZi ·} ≠B}{

 |yc{A £f¶I¶ B}y ™M{BM{A ™I¶IR{A ·k ·Bt{KUK• ·BKΩMB}K}– 1 - 

•  ©ZY{A ~aA ™MΩM{A LBI¶IR{A §Y° ·} ™I¶IR |y ´{k x{iA 



 
 ß{¶ B}y ©ZY{A uZlf ·C ·y}¶ £¶{k• : 

 

} ~aO ·} ≠`O ZpeC ß° ©ZY{A |ΩU ∫`O ·k |etf¶ •C ∫`O ·¶•yK ßs |UX¶ ·C ·y}¶ …ßwf ®XB
ßÆB¶}¶y |•RK. 

 

 LAZY{A fAZKI ∫`O{A |¶M}K  : 
 |}lKaf ,B¢{¶M}K Xfk B}¢f¶I `¶¶}K{A Xfk £fHs LAZY{A ·} ©Z¶My nA•fC XO•K £fC B}I• ,™…¶ZyI ©ZY{A |M}K

{A ≠B}{A ∫`O |¶M}K{ ΩM}s ,·A•{æA• ~BORæA ™t{KU} LB¶Zy ·BKZY B¢f} ,LAZY NΩM ·} ·•yK¶ ®Y

 B}° ·BK{MB}K}: 

 ·} ·¶k•f |}lKaf BffHs ,·¶OayæA ©ZY ß° ßK{A ™M{BM{A ©ZY{A ·k ·Bt{KUK ·BK{{A• ·¶O•ZX¶¢{A BKZY 

 ßKZY ·C B}I• ·¶O•ZX¶¢{A ©ZY |M}K ßK{A ™¶Zy{A ·} ZIyC ™¶ZyI ·¶OayæA ©ZY |M}f N¶R LB…¶Zy{A

YI ·BKiIKZ} ·¶O•ZX¶¢{A |yc{A ßs ·…¶I} •° B}y ≠B}{A ∫`O |M}f BffHs B≈}B}K ™f¶l} ™¶t¶yI ·¶OayæA ©Z

– 2LAZY{A fAZKI ßÆ¶`O{A |¶M}K{BI |¶M}K{A AY° ´}a¶• . 



 
 

 ™i¶aI{A ™¶wf{A ~BaOæA LBÆ¶`O hlI{ fAZK}{A |¶M}K{A . 

 

- ·¶O•ZX¶¢{A `Bo ∫`O  : 

|yc{A ZjfA-3 
 
- ·¶O•ZKf{A `Bo ∫`O : 

ZjfC   |yc{A–4 

 

 
 
 

 

 |yc{A ZjfC Z•{y{A `Bo ∫`O– 5 
 
 
 

 
 

™IyZ}{A ™¶wf{A ~BaOæA LBÆ¶`O hlI{ fAZK}{A |¶M}K{A   . 

 |yc{A-3 



- ~Rt{A `Bo ∫`O  

A |yc{A Zjf– 6 –  

 

 

 
 

 

 

 

-ZXBcf{A `Bo ∫`O  

  |yc{A ZjfA- 7 –  
 
 

 

- Z•{y `Bo ∫`O 

·¶O•ZX¶¢{A  

yc{A ZjfA |– 8 

 

 
 

 

 

 

 

 

 

 

 



- ßÆB¶}¶y{A |•RK{A ßs LBÆ¶`O{A jBtRfA ~Xk• LAZY{A jBtRfA 

 

. ≠B}{A ´{k |eRf ™f¶l} i•Zc ßs• ™f¶l} ~•ORI ·¶OayæA `Bo m} ·¶O•ZX¶¢{A `Bo Q`} Xfk .

•° ≠B}{A £fk PKf ®Y{A• ·¶O•ZX¶¢{A• ·¶OayæA ®`Bo ´{k CZi ®Y{A |•RK{A AY¢s B}I ,ßÆB¶}¶y |•RK 

 ™Iaf{BI ≠ßc{A btf• ©ZY{A ™¶ÆBfM ™{MB}K} LB¶Æ`O ·} ·•yK¶ ·¶O•ZX¶¢{A `Bo ·C BwIBa Bf…¶I Xv Bfy £fC

©ZY{A ™¶MΩM ™{MB}K} LB¶Æ`O ·} ¨ZUæA ß° ·•yKK ≠B}{A LB¶Æ`O ·C Bg¶C Bf…¶I B}y ,·¶OayæA `Bp{    

 )·¶OayæA ·} ©XRA• ©ZY• ·¶O•ZX¶¢{A ·} ·BKZY( ·¶Æ¶`O Bf}`{¶ ≠B}{A ·} ·¶Æ¶`O ´{k |•eR{{s ,

 A«XB}KkG ßÆB¶}¶y{A |•RK{A AY° ™¶{E iiU} z¶{G• ·¶OayæA `Bo ·} XRA• Ø¶`O• ·¶O•ZX¶¢{A `Bo ·}

|yc{A Zjf”C LAZY{A fAZKI ßÆ¶`O{A |¶M}K{A ´{k- 9  
 

 
 

 ·¶¶{eæA ·¶}aO{A LBÆ¶`O ≠BfI ·C jRº)·¶O•ZX¶¢{A• ·¶OayæA ®`Bo(v , B}¢fk |ycK• Z…¶pK X

 ßs j•tR} LAZY{A XXk ·C XOf B}f¶I ,·¶¶{eæA ·¶Æ¶`O{A ≠BfI ·} |y ·k £ÆBfI ßs u{KU¶ X¶XO ~aO

 n•f{A• XXl{A)4 ,·¶O•ZX¶° LAZY 2·¶OayC ©ZY  (PKBf{A ~aO{A ßs z{Yy• ·¶¶{eæA ·¶}aO{A ßs .

JKyf ·C ·y}¶ £f}•. 

"¶}¶y{A |•RK{A ßs ™j•tR} ´wIK LAZY{A ·GLBÆ¶`O{A ßs jBtRfA zBf° ·•y¶ º B}f¶I ßÆB." 

 

 

 



-  ßKAY{A S¶ReK{A ™{ÆaC : 
 

 |•æA ·¶Z}K{A : 
 £IaBf¶ B}I rAZt{A |}yC 

- LAZY{A |M}K LAZY{A fAZKI ßÆ¶`O{A |¶M}K{A .... 

- ZpeC ß° ©ZY{A  ........ ·¶•yK ßs |UX¶ ·C ·y}¶ ßwf ~aO ·} ..... |ΩU ∫`O ·k |etf¶ •C

......... 

- •° ßwf ~aO ∫`O  ..... ·•y¶ ·C ·y}¶ £f} ....... ´{k `ÆBO •°• ....~aO{A z{Y . 

 ßfBM{A ·¶Z}K{A : 
 ©ZY• ·¶OayæA ©ZY ·} |y ~aA |yc{A ßs ·…¶I}{A LAZY{A fAZKI ~Rt{A `Bo ∫`O |¶M}K ´{k XXR

·•IZy{A. 

 
 N{BM{A ·¶Z}K{A : 

ZX¶¢{A `Bo ∫`O• ≠B}{A ∫`O ·} |y |¶M}K |}yCLAZY{A fAZKI Z•{y{A `Bo• ·¶O•. 

 
 

 mIAZ{A ·¶Z}K{A: 
©ZY{A ™¶ÆBfM X•¶{A `Bo• ·¶O•ZX¶¢{A Z•{y `Bo ·} |y LB¶Æ`O ·G. 

£KAZY{ fAZK}{A |¶M}K{A QY•}fI B}¢f} Ωy ∫`O |M}. 

 

 



-  ßKAY{A S¶ReK{A ™I•OC: 

 

 |•æA ·¶Z}K{A ·k JA•O{A : 
- |M}f LAZY{A fAZKI ßÆ¶`O{A |¶M}K{A ßs LB¶ZyI LAZY{A. 

- |ΩU ≠®`O ·k |etf¶ •C ≠®`O ·¶•yK ßs |UX¶ ·C ·y}¶ ßwf ~aO ·} ≠`O ZpeC ß° ©ZY{A 

ßÆB¶}¶y |•RK. 

-~aO{A z{Y fA•U |y ´{k `ÆBR •°• A«ZR ·•y¶ ·C ·y}¶ £f} ≠`O ZpeC •° ßwf ~aO ≠®`O . 

 ßfBM{A ·¶Z}K{A ·k JA•O{A : 
- Zy{A ©ZY• ·¶OayæA ©ZY ·} |y ~aA X¶XRK~Rt{A `Bo ≠®`O |¶M}K ´{k ·•I . 

 
 
 

 N{BM{A ·¶Z}K{A ·k ™IBOG 

  



 
 

 mIAZ{A ·¶Z}K{A ·k ™IBOG: 
 _{ LAZY{A fAZKI ßÆ¶`O{A |¶M}K{A : 

·¶O•ZX¶¢{A Z•{y `Bp{. 

- X•¶{A `Bp{  

 



™¶ÆB¶}¶y{A `•}Z{A 
 

 

 * ©≠Bty{A LAZcª} : 
          -LAZY{A hlI `•}Z uZl¶  . 

          -™a•ZX}{A ~BaOø{ LBÆ¶`O{A q¶e uZl¶ . 

          -QY•}f{BI •C ™¶`}Z ™p¶eI ßÆB¶}¶y{A |•RK{A ·k ZIl¶ . 

 * B¢KlOAZ} ßpIf¶ ßK{A b•ZX{A : 
              -B¢Kº•RK• ©XB}{A    .- ßÆB¶}¶y{A |•RK{A• ßÆB¶`¶t{A |•RK{A. 

              -ßÆB¶}¶y{A |•RK{{ ®Z¢O}{A QY•}f{A . 

 * B¢I ™fBlKaºA ßpIf¶ ßK{A |ÆBa•{A: 

         -·A•{æA• ~BORæA ™t{KU} ™f•{} LB¶Zy . 

          -™¶w¶wR LBf¶ly ~XwK ßK{A ™¶wf{AA ~BaOæA hlI  

 mOAZ}{A : 
       -A |BaZºA  ia•K} ´{•æA ™fa{{ |•æ)XlI ·k ·¶•yK{A• ~¶{lK{{ ßfi•{A ·A•¶X{A(

       -™¶ÆB¶}¶y{A q¶e{A• `•}Z{A ßk•g•} |•BfK¶ ≠B¶}¶y{A ©XB} ßs JBKy ®C . 

 

~¶}eKbZX{A  
-™¶ÆB¶}¶y{A `•}Z{A  
- ™¶ÆB¶}¶y{A q¶e{A  
-BKy ™I q¶e{A• `•}Z{A |B}lKaBI ™¶ÆB¶}¶y{A Lº•RK{A . 
-{A |¶M}K ™¶Æ`O{A QYB}f{A |B}KaHI ™¶ÆB¶}¶y{A Lº•RK. 
-ßKAY{A S¶ReK{A ™{ÆaC  . 
-ßKAY{A S¶ReK{A ™I•OC  . 



-  ™¶ÆB¶}¶y{A `•}Z{A: 
 

  ~aA B¢f} |y ≠BikG ·¶¶ÆB¶}¶y{A ´{k ~…KRK n•f{A ™t{KU}{A LAZY{A ·} Z¶Iy XXk X•O•{ A«Zjf

•f{A LAZY n•}O}• ~a¬A AY¢I ™vΩk £{ ,·¶l} `}Z• ·¶l} Zefl{A ~aA £¶{k x{i¶ B} |ycK XRA•{A n

 JKy¶ ·C ´{k ßf¶KΩ{A £}aA ·} |•æA uZR{A •° ßÆB¶}¶y{A Zefl{A ©ZY{ ´il¶ ®Y{A `}Z{A• ßÆB¶}¶y{A

Z¶Iy uZRI )Majuscule( 

 ´il¶• £}aA ·} |•æA uZR{A B}°XRæ ´il¶ |•æA uZR{A btfI ·BÆXKI¶ ·AZefk Bf¶X{ ·By AYG•

ZU¿A Zefl{A ~aº|•æA uZR{{ ™sBg¬BI £}aA ·} N{BM{A •C ßfBM{A uZR{A B«I{Bo  

 ™{M}C : 
 
 

~aºA `}Z{A 

               ·•IZy{A Carbone C 
                  bBRf{A Cuivre Cu 

                      Z•{t{A Fluor F 

X¶XR{A                        Fer   Fe 

         ·¶O•ZX¶¢{AHydrogène    H 

              ·¶OayæAOxygène        O  

 

 

 

 

 

 

 

 

 

 

 



™¶ÆB¶}¶y{A ZeBfl{A hlI `•}Z ~aBI |•XO ·¿A z¶{G 

 

Zefl{A ~aA `}Z{A 

A          ·¶Oayæ     Oxygène  O 

          ~•¶f}{AAluminium         Al 

 ~•¶aBK•IPotassium(Kalium)  K 

              X¶XR            Fer Fe 

 ≠B¶K•K ) zf`{A          (Zinc        Zn 

                J°YOr (Aurum) Au 

           fBeZPlomb              Pb 

xIÆ`Mercure (Hydrargyrum) Hg 

   ~•¶X•e Sodium ( Natrium) Na 

               ™gsArgent             Ag 

               Z•{s         Fluor    F 

   Z•ta•s Phosphore                P 

       Z¶XevEtain  ( stannum)  Sn 

       ~•¶a{ByCalcium                 Ca 

         L¶ZIySoufre                S 

      ·•IZyCarbone                 C 

      Z•{yChlore                          Cl 

~•¶`fp}Magnésium                  Mg 

bBRfCuivre                             Cu 

|y¶fNickel                              Ni 

X•¶Iode                                   I 

 
 
 
 
 
 



-  ™¶ÆB¶}¶y{A ™p¶e{A : 

 
  LAZY n•f{ X•XR}{A XXl{A ·} B’vΩifA  ) ß{A•R100•f |¶{wI X¶`¶ •C n ( ·•¶ÆB¶}¶y{A ·y}K

 ’Ω¶M}K ~BaOæA §Y° |¶M}K ·¶ÆB¶}¶y{A ´{k ~…KR …~} ™¶wf{A ™¶XB}{A ~BaOæA ·} ·¶¶Ω} ´{k |•eR{A ·}

 ·C ´{k ™¶ÆB¶}¶y{A ™p¶e{A ~aA £¶{k x{iC B«¶`}Z ZeBfl{A LAZY `}Z• n•f ™p¶e{A §Y° ßs ·¶IK

 ·C• B¢f¶•yK ßs ™{UAX{A|y |taC ßs JKyfn•◊f |y LAZY XXk £f¶}¶ ´{k• `}Z . 

 |BM} : ™¶ÆB¶}¶y{A £Kp¶e• ·¶OayC ©ZY• ·¶O•ZX¶° ·¶KZY ·} ·•yK¶ ≠B}{A ≠®`O 

 ß{¶ B}y |M}K : H2O 
 

 

-  ™¶`}Z ™p¶eI ßÆB¶}¶y{A |•RK{A ™IBKy: 

 

 b}c{A ™lcæ P¶`}{A hZlf ~M ·¶O•ZX¶¢{A `Bo ·} £{ |MB}} ~OR m} Z•{y{A `Bo ·} B}OR Q`}f

 ßK{A ™¶K¿A ™¶{¿A xs• z{Y• ,·¶O•ZX¶¢{A Z•{y `Bo ´kX¶ AX¶XO B«}aO £{yc} P¶`}{A ™l¶Ii Z¶pKKs

 |B}lKaHI B¶`}Z ’Ω¶M}K B¢{M}f : 

1 – |¶M}K{A PKBf{A X¶XO{A ~aO{A• ·¶¶{eæA ·¶}aO{A ·} |y{ LAZY{A fAZKI ßÆ¶`O{A. 

 



2- ~aO{A• ·¶{eæA ·¶}aO{{ m¶e{BI ®`}Z{A |¶M}K{A  PKBf{A 
 

 

 

-  ßKAY{A S¶ReK{A ™{ÆaC : 

 

 |•æA |Aªa{A : 
B¢IaBf¶ B}I LBoAZt{A |}yC. 

- ´{k |X¶ Zefl{A `}Z  ........ uZR{A •C £}aA ·}........ B«I{Bo ·•y¶ ZUE uZR m} ..... •C

 ...... £}aA ·} 

- •° ·¶OayæA Zefk ©ZY `}Z .... : 

-¢{A Zefk ©ZY `}Z  •° ·¶O•ZX¶......... : 

- ß° ≠B}{A ≠®`O ™p¶e ......... : 

- ß° ·¶Oay¿A `Bo ≠®`O ™p¶e ........ : 

 ßfBM{A |Aªa{A : 
 ™¶{BK{A ™¶wf{A ~BaOæA q¶e JKyC : 

 ~Rt{A `Bo ,·¶O•ZX¶¢{A Z•{y `Bo ,·¶O•ZX¶¢{A `Bo. 

 N{BM{A |Aªa{A : 
¶}¶y{A B°`•}Z ·} B’vΩifA ™¶K¿A ZeBl{A …~a ™¶ÆB. 

Cu , Cl, Ca, C, Fe, F, Ag, Al 
 

 

 

 



- ßKAY{A S¶ReK{A ™I•OC  : 

 

 |•æA |Aªa{A ·k ™IBOºA : 
 B¢IaBf¶ B}I LBoAZt{A |B}yG. 

- •C ßfBM{A BI{Bo ·•y¶ ZUE uZR m} |•æA uZR{A •C £}aA ·} |•æA uZR{A ´{k |X¶ Zefl{A `}Z 

£}aA ·} N{BM{A . 

-•° ·¶Oay¿A Zefk ©ZY `}Z  O 

- •° ·¶O•ZX¶¢{A Zefk ©ZY `}Z H   

- ß° ≠B}{A ≠®`O ™p¶e H2O. 

- ß° ·¶OayæA `Bo ™p¶eO2 

 ßfBM{A |Aªa{A ·k ™IBO¬A : 
 ™¶K¿A ™¶wf{A ~BaOæA q¶e ™IBKy : 

- ß° £Kp¶e ·¶O•ZX¶¢{A `Bk  :H2 

- ß° £Kp¶e ·¶O•ZX¶¢{A Z•{y `Bo  :HCl 

- ß° £Kp¶e ~Rt{A `Bo  :CO2 

 ·k ™IBO¬A N{BM{A |Aªa{A : 
B°`•}Z ·} B’vΩifA ZeBfl{A ™¶}aK. 

 `}Z{A ~aºA 
F Z•{t{A 
Fe  X¶XR{A 
C ·•IZy{A 
Ca ~•¶a{y{A 
Cl Z•{y{A 
Cu bBRf{A 
Al ~•¶f}{æA 
Ag ™gt{A 

 

 



ßO•{•fyK{A n•Zc}{A •  ©XB}{A  |BO}I ™eBU{A ™¶}{l{A LBR{ie}{A
B¢Kº…•RK• 

 
1 - n•Zc}{AßO•{•fyK{A  

 

 

 ™¶a}c{A ™vBi{BI ≠B}{A ·¶UaK 

1 –? ™¶a}c{A ™vBi{BI ·UBa{A ≠B}{A ´{k |eRf u¶y  

2 –n•Zc}{A `BOfA LA•iU  

 b}c{A ™lcDI ≠B}{{ ZcBI} ·¶UaK. 

  ™¶a}c{A ™vBi{BI ≠B}{A ·¶UaK{ ™i¶aI ™I¶yZK `BOfA 

 n•Zc}{A Q•Kf}. 

n•Zc}{A AY°`BOfG ™¶t¶y ßs ZytK ·C |•BR™eBU{A zKB¶fBy}HI . 

£{{A ≠Bc ·G ßfBM{A |BaZ¬A ßs n•Zc}{A AY° `BOfHI ™w{lK}{A |¶eBtK{A ~°C XOKa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2- B¢Kº…•RK• ©XB}{A  |BO}I ™eBU{A ™¶}{l{A LBR{ie}{A 
 

™¶IZl{A ™¶afZt{A 

·BI•Y{{ |IBv Soluble

xAZKRA Combustion 

ßÆB¶`¶s |…•RK Transformation physique

 ßÆB¶}¶y |…•RK Transformation Chimique

 ™¶ÆB¶}¶y ™aAZX Etude Chimique

 ßÆB¶}¶y{A Zefl{A L'élément chimique  

 ßÆB¶}¶y{A `}…Z{A Symbole chimique

 ™¶ÆB¶}¶y{A ™p¶e{A Formule chimique

fAR ©XB}{A jBt Conservation de la matière 

AZY{A XXk jBtRfA L Conservation du nombre d>atomes. 

`Bo ≠A•¢{A  L’air est un gaz

ZBcKf√{ |IBv Expansible 

iBpgf√{ |IBv Compressible

·Z} Elastique

ßwf Pur

ßwf{A ~aO{A Le corps pur

 ~aO{A{AJyZ} Le corps composé

i¶aI{A ~aO{A Le corps simple

`O{A≠® La molécule 

 

 

 

 

 

 
 



™¶IZl{A ™¶afZt{A 

©ZY{A L’atome  

≠B}{A J¶yZK Synthèse de l>eau 

≠B}{A |¶{RK L>analyse de l’eau 

•}fYfAZK} Q Modèle compact

XkBIK} QY•}f Modèle éclaté. 

ßÆB¶}¶y{A |kBtK{A La réaction chimique 

Z¶Iy uZR Majuscule 

Z¶pe uZR Minuscule 

¶y{A LBR{ie}{A™¶ÆB¶} La notation  chimique 

`•}Z{BI ZeBfl{A |¶M}K La représentation des éléments par des 
symboles

™¶ÆB¶}¶y{A ™{XBl}{A Equation chimique

®ZY{A ~{a{A L’échelle atomique 

q¶e{BI LB¶Æ`O{A |¶M}K Représentation des molécules par formules 

A{ÆB¶}¶y{A LºXBl}LºXBl}{BI B¢{¶M}K• ™¶ Les réactions chimiques et leur 
représentation par des équations 
chimiques  

} |•{R}X…X} Solution diluée  

`yZ} |•{R} Solution concentrée 

mIcK} |•{R} Solution saturée

bfBOK} |•{R} Solution homogène 

 



 

 
               B_}{A ·¶Ua_K ß_s B¢{ΩpK_aA• b}c_{A ™lcC m¶}OK ·y}¶ £fC JZBOK{A Lf¶I.      `B_OfHI z_{Y x_¶wRK ·_y}¶•

ß{BK{A iaI}{A J¶yZK{A: 

1-|yc{BI ·¶I} •° B}y £¶i XlI z{Y•,™¶aBRf{A ™R¶te{BI ßaBRf{A J•IfæA LIMf-1. 

2-e{A mgf X•aC ≠ΩiI £IfA•O ·} ß{i} ßOBO` x•Xfe |UAX ,B¢¶{k LIM} J•IfæA•, ™¶aBRf{A ™R¶t. 

3-l{A £O•{A ™lcC |•UXI S}aK ™sBtc ™¶OBO` ™R¶teI ßOBO`{A x•Xfe{{ ,b}c{A ™lcæ |IBw}{A ,®•{

 ·} B°Z•XI fK}K• ·¶¶aBRf{A J•IfæA• ™R¶te{A uZi ·} fK}K ßK{A ™¶a}c{A ™vBi{BI ©X•`}{A b}c{A

≠B}{A ·Ua¶s ßaBRf{A J•IfæBI ZB}{A ≠B}{A uZi. 

 

 
 

 
 
 
 
 

                                             |yc{A  -1 

 
 

 

 

 
 

 

n•g•} ·k ™IBO¬A: 
™¶a}c{A ™vBi{BI ≠B}{A ·¶UaK  n•Zc} 



 

 
  ©≠B__ty{A LAZ__cª}:     ™Ia__f{BI ~a__O{ ™¶f•ya__{A ™__{BR{A• ™__¶yZR{A ™__{BR{A ´__{k uZ__lK¶

ZU¿ 

     - T ™{BR X¶XRK ßs mOZ}{A ™¶}°C uZl¶. ™yZ. 

mOAZ}{A: - ™ia•K} ´{•C ™fa{A b•ZX ·} N{BM{A |BaZ¬A )·A•¶X{A  • ~¶{lK{{ ßfi•{A

 XlI ·k ·¶•yK{A(  

           - ~¶{lK{{ ßfi•{A ·A•¶X{{ ßaBaC ™f}BM{A ™fa{A b•ZXI fBU{A |BaZ¬A 

 XlI ·k ·¶•yK{A•. 

          - ßaZX}{A JBKy{A ) ™¶O•{•fyK{A ™¶IZK{A(~¶{lK{A ·} ™f}BM{A ™fa{{  

     ™¶fi•{A ™¶IZK{A ©ZA`•{ ßaBaæA . 

         - LB¶yZR{A n•g•} |•BfK¶ ZUE mOZ} ®C   . 

{A b•ZX{A  mOAZK ßK: -  ia•K} ´{•C ™fa{{ ™¶a}c{A ™k•}O}{A  . 

 B¢I ™fBlKaºA ·y}¶ ßK{A |ÆBa•{A :  -  ™t{KU} Z•e. 

 

 

bZX{A Z¶a |RAZ} 
  - ~C ™yZR ·•ya  
-{A ™yZR.  
  - ™yZR{A ™¶Iaf  . 
  -  ßKAY{A S¶ReK{A ™{ÆaC. 
  -  ßKAY{A S¶ReK{A ™I•OC . 
 
 

-·•ya ~C ™yZR  ? 



- ~C ™yZR ·•ya  ? 
 
 
 
 
 
   

 
 

 
 

 
 
 
 
 
 
 
 

 

 

 
©ZOc{{ ™Iaf{BI zZRK} ·BeR 

|yc{A-2- 

 
 
 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 

 
 
 

 
 

 
 

 
 
 
 
 
 

©ZB¶a{{ ™Iaf{BI ·yBa xÆBa{A 
|yc{A-7- 

 

 

- ™yZR{A 
 

  |BycæBI ™Rg•}{A Z•e{A |M}K AYB}1 , 2 , 3  ? 

  -|yc{A ·G -1K ©Zy ©Z•e |M}¶  ™IvBlK} ™t{KU} mgA•} YUDK ©Zy{A ·Hs msX{A AY° ≠BfMC • fUc X¶I msX

 ™{BR ßs ©Zy{A ·G |•wfs ™¶{BKK} ™t{KU} ™¶f}` LAZKs |ΩU™yZR B¢lsX ®Y{A fUc{A X¶{ ™Iaf{BI . 

  - |yc{A ·G -2 ©Z•e |M}¶ ·BeR ®ZO¶ . 



 ©ZOc{{ ™Iaf{BI ·}`{A Z¶pKI Z¶pKK £lgA•} ·Hs £¶ZO ≠BfMC •  .s ·G |•wf·BeR{A ™Iaf{BI ™yZR ™{BR ßs 

 ©ZOc{{. 

  -|yc{A ·G - 3 ™Iaf{BI ·}`{A Z¶pKI Z¶pKK £lgA•} ·Hs £¶ZO ≠BfMC • ZRI{A §B¶} ßs ®ZO¶ BvZ•` |M}¶ 

s ZRI{A  ØiBc ´{k b{BO JvAZ}{f ØiBc ´{k b{BO{A JvAZ}{{ ™Iaf{BI ™yZR ™{BR ßs xZ•`{A ·G |•w

 ZRI{A . 

·} Ωy ß}af:   

- B¢{ ™Iaf{BI ©Zy{A mgA•} LZ¶pK ßK{A fUc{A X¶) |yc{A-1 (  . -{A mgA•} LZ¶pK ßK{A ©ZOc{A ·BeR 

 B¢{ ™Iaf{BI) |yc{A2 ( . 

- £{ ™Iaf{BI xZ•`{A mgA•} LZ¶pK ZRI{A ØiBc ´{k Ba{BO ·By ®Y{A fUc{A  ) |yc{A3(   mOZ}
™yZR{A.  

 |yc{BI ·BKRg•}{A ·BKZ•e{A |M}K AYB} 4 , 5 ?  

  -|yc{A B}C  - 4 ™{•Bi{A Sia ´{k BKIBM Blg•} |pc¶ •¢s ™{•Bi Sia ´{k Bk•g•} BIBKy |M}¶s 

 ™{•Bi{{ ™Iaf{BI ·yBa £fG JBKy{A ·k |•wfs. 

  -|yc{A ·G - 5 ·G |•wfs ·}`{A Z¶pKI Z¶pK¶ º ©ZUe{A §Y° mg•} N¶R ©ZOc JfBOI ©ZUe |M}¶ 

 ©ZOc{{ ™Iaf{BI ™fyBa ©ZUe{A. 

Ωy ß}af™{•Bi{A • B¢{ ™Iaf{BI ·}`{A Z¶pKI ©ZUe{A mg•} Z¶pK¶ ~{ ßK{A ©ZOc{A  ·}  

 B¢{ ™Iaf{BI ·}`{A Z¶pKI JBKy{A mg•} Z¶pKI ~{ ßK{AmOZ}{A~OR{A ·•ya £¶{G Jaf¶ ®Y{A . 

 
 

-  ™yZR{A ™¶Iaf
 

·¶{yc{BI ·BKRg•}{A ·BKZ•e{A |M}K AYB} 6 ,7?  

  -|yc{BI ™{M}}{A ©Z•e{A ·G - 6¶IK  z{YI • ©ZOc{A ·} BIZKw} x¶Zi{A ßs £KOAZXI Z¶a¶ BOAZX Bf{ ·

 ™OAZX{A |y¶¢{ ™Iaf{BI ·}`{A Z¶pKI BKIBM ´wI¶ £lg•}s QAZX{A B}C ,·}`{A Z¶pKI Z¶pKK £lgA•}. 

  -|yc{BI ™{M}}{A ©Z•e{A B}C  - 7a{A xÆBa ·C Bf{ ·¶IK ß¢s  ™Iaf{BI ·}`{A Z¶pKI £lg•} Z¶pK¶ ©ZB¶

 ·}`{A Z¶pKI Z¶pK¶ º BKIBM ©ZB¶a{{ ™Iaf{BI £lg•} ´wI¶ xÆBa{A ·C ·¶R ßs ™¶BfI{{. 

|yc{BI ™{M}}{A ©Z•e{A ßs-6|yc{BI ™{M}}{A ©Z•e{A• -7:  

 £KOAZX |y¶¢{ ™Iaf{BI ·yBa • ©ZOc{{ ™Iaf{BI zZRK} QAZX{A ·G .RK} ©ZB¶a{A xÆBa ·C B}y ™Iaf{BI zZ

 £KZB¶a |y¶¢{ ™Iaf{BI ·yBa • ™¶BfI{{: 

 ZUE mOZ}{ ™Iaf{BI ·yBa • ·¶l} mOZ}{ ™Iaf{BI ByZRK} ·•y¶ ·C ·y}¶ ~aO ®C ·G |•wf ·C ·y}¶ £f}•. 

 Bf{•wI AY° ·k ZIlf • , ZBKU}{A mOZ}{BI ™iIKZ} £f•ya •C ~aO ™yZR ·C ®C : ·•ya{A • ™yZR{A ·G
 ·B¶Iaf ·B}•¢t}. 



   -  §•kXf ™yZR ™{BR ßs ~aO |yByZRK}.  

       -  §•kXf B¶Iaf XBlIæA Z¶pe zZRK}{A ·•y¶ B}XfkByZRK} 
         B¶iwf  •C ™¶XB} ™iwf ™yZRK} . 

 

 

- ßKAY{A S¶ReK{A ™{ÆaC 
 

·¶Z}K{A1: 
™IaBf} LB}{yI LBoAZt{A ·yB}C |}yC . 

   - ®Y{A ~aO{A •° B} mOZ}{ ™Iaf{BI zZRK}{A ~aO{A.............. 

       ™Iaf{BI £lvA•}……………..·}`{AZ¶¶pKI. 

   -  ®Y{A ~aO{A •° mOZ}{ ™Iaf{BI ·yBa{A ~aO{A………….. 

     ™Iaf{BI £lvA•} ……………·}`{A Z¶pKI. 

   -  ·BiIKZ} £f•ya •C ~aO ™yZR ·G………………  .. 

   -  ·B}•¢t} ·•ya{A• ™yZR{A…………………. 

 

·¶Z}K{A2 : 
tv ·Ω}R¶ ·Ωti Xfk ·} B°B¶ZKcA ßK{A ZgU{BI ©≠•{}} ™A• ZBgU{ |`f}{A ´{G ·BI°Y¶. 

1- ?ZBgU{{ ™Iaf{BI ·¶{ti{A ·} |y{ ™¶yZR{A ™{BR{A ß° B} 

       zKIBOG ZZI . 

2-  ™Iaf{BI ·¶{ti{A ·} |y{ ™¶yZR{A ™{BR{A ß° B}{ B}¢glI 

       hlI{A zKIBOG ZZI ?. 

3-  |y{ ™Iaf{BI ™tw{{ ™¶yZR{A ™{BR{A ß° B}|ti  ? 

4-  ?ZBgU{{ ™Iaf{BI ™tw{{ ™¶yZR{A ™{BR{A ß° B} 

 

 

·¶Z}K{A3: 
•O{A ßs ™w{R} ©ZÆBi . _{ ™¶yZR{A ™{BR{A ß° B}: 

1-?©ZÆBi{{ ™Iaf{BI ©ZÆBi{A XÆBv 

2-?ZBi}{{ ™Iaf{BI ©ZÆBi{A 

3-_{ ™Iaf{BI ©ZÆBi{A |UAX ßc}¶ ZsBa} 

C - ©ZÆBi{A. 

J   -  hZæA ´{k X•O•} JvAZ})ßgZC mOZ}.( 



 

- ßKAY{A S¶ReK{A ™I•OC. 
 

·¶Z}K{A 1: 
™IaBf} LB}{yI LBoAZt{A ·yB}C |B}yG . 

     - ?·}`{A Z¶¶pKI mOZ}{A AY¢{ ™Iaf{BI £lvA•} Z¶pKK ®Y{A ~aO{A •° B} mOZ}{ ™Iaf{BI zZRK}{A ~aO{A 

    - mOZ}{ ™Iaf{BI ·yBa{A ~aO{A .A AY¢{ ™Iaf{BI £lgA•} Z¶pKK º ®Y{A ~aO{A •° B}?·}`{A Z¶¶pKI mOZ}{ 

    - mOZ}{BI iIKZ} £f•ya •C ~aO ™yZR ·G. 

    - ·B¶Iaf ·B}•¢t} ·•ya{A• ™yZR{A ·G. 

 

·¶Z}K{A 2 : 
1-  ·By} ·k ·AXlKI¶ B}¢fæ ™yZR ™{BR ßs ZBgU{{ ™Iaf{BI ·¶{ti{A ·} |y{ ™¶yZR{A ™{BR{A

·}`{A Z¶pKI ZBgU{A. 

2- A B}¢glI{ ™Iaf{BI ·¶{ti{{ ™¶yZR{A ™{BR{A B}¢lv•} Z¶pK¶ º ·¶{ti{A ·æ ·•ya ™{BR ß° hlI{

 B}¢glI{ ™Iaf{BI. 

3- ·•ya ™{BR ß° |ti |y{ ™Iaf{BI ™tw{{ ™¶yZR{A ™{BR{A. 

4- ·}`{A m} Z¶pK¶ ™tw{A mg•} ·æ ™yZR ™{BR ß° ZBgU{{ ™Iaf{BI ™tw{{ ™¶yZR{A ™{BR{A. 

 

·¶Z}K{A3 : 
  1-ÆBi{{ ™Iaf{BI ©ZÆBi{A XÆBw{ ™¶yZR{A ™{BR{A ©Z :·yBa ©ZÆBi{A XÆBv 

    B¢{ ™Iaf{BI . 

 2- ZBi}{{ ™Iaf{BI ©ZÆBi{{ ™¶yZR{A ™{BR{A :™Iaf{BI ™yZRK} ©ZÆBi{A 

   ZBi}{{ . 

3-  _{ ™Iaf{BI ©ZÆBi{A |UAX ßc}¶ ZsBa}{ ™¶yZR{A ™{BR{A: 

C - ©ZÆBi{A :©ZÆBi{{ ™Iaf{BI zZRK} ZsBa}{A. 

J - ßgZC mOZ} :}{{ ™Iaf{BI zZRK} ZsBa}{AßgZæA mOZ. 
 
 



 

 
©≠Bty{A LAZcª}: 

-  xs• zZRK}{A B¢{pc¶ ßK{A ™¶{BKK}{A nBg•æA ·¶I |eA•{A iU{A £fDI ZBa}{A u»Zl¶

mOZ}{BI x{lK}{A ZB¶KUºA. 

mOAZ}{A: - ßaBaæA ~¶{lK{A ·} £f}BM{A ™fa{A b•ZXI fBU{A |BaZ¬A)·A•¶X{A 

     k ·¶•yK{A• ~¶{lK{{ ßfi•{A XlI ·.( 

         -  ßaZX}{A JBKy{A)™¶O•{•fyK{A ™¶IZK{A (©ZA`•{ ßaBaC ™f}BM{A ™fa{{ 

     ™¶fi•{A ™¶IZK{A. 

        - LB¶yZR{A n•g•} |•BfK¶ ZUE mOZ} ®C. 

mOAZK ßK{A b•ZX{A: - ia•K} ´{•C ™fa{{ ™¶a}c{A ™k•}O}{A. 

                      - ·•ya ~C ™yZR ? )BM{A ™fa{{~¶{lK{A ·} ™¶f ia•K}{A( 

  |ÆBa•{A : Bek)XBR ß{ta{A B¢sZi(~iB}i ™I{k ™vZ• , fBeZ ~{v ,©Zia} ,. 

 

bZX{A Z¶a |RAZ} 
 

     1J{e ~aO ·} ™iwf ™yZR _  B°ZBa}•. 
 

     2 _   nA•fCZBa}{ALA. 
 

     3ßKAY{A S¶ReK{A ™{ÆaC  _ . 
 

     4ßKAY{A S¶ReK{A ™I•OC  _ . 
 

B°ZBa}• J{e ~aO ·} ™iwf ™yZR.  



J{e ~aO ·} ™iwf ™yZRB°ZBa}• 
 

   |}Z{A ´{k _ XBR ß{ta{A uZi{A B¢{ ßK{B_ §Bek AZBO ™¶{}Z hZC ´{k fUc Z}¶. Bel{A uZi ·G

zZRK} |}Z{{ b}Ω}{A XBR{A ™yZR{A §Y° ≠BfMC• ,ßgZC mOZ}{ ™Iaf{BI  ZMæA AY°• ,|}Z{A ´{k AZMC zZK¶

u{KU} |M}¶ fMC Bel{{ XBR{A uZi{A B¢{pc¶ ßK{A ™IvBlK}{A mgA•}{A£KyZR ≠B .~aKZ}{A ZMæA AY° •kXf  ´{k

 |}Z{A SiaBel{{ XBR{A uZi{A ZBa}   . 
 

 

 

 

 

 

 

 

 

B¶iwf B¶XB} B}aO Bel{{ XBR{A bCZ{A ZBIKkA ·y}¶ N¶R .£¶{k•: 
 

 ·}` |ΩU ™¶XB}{A ™iwf{A §Y° B¢{pcK ßK{A ™¶{BKK}{A nBg•æA ™k•}O} •° ™yZRK}{A ™¶XB}{A ™iwf{A ZBa}s
B¢KyZR. 

 

 

A•fCLAZBa}{A n:
 

~¶wKa}{A ZBa}{A: 
 ™{•Bi Sia ´{k ™KIM} ≠Bg¶I ™vZ• ´{k ©Zia} mgf) d-2(  ™iwf Bf{ XaO¶ ®Y{A ~{w{A bCZ mgf{ 

 ™sBR Ba}Ω} £ÆBwI m} ™vZ•{A ´{k ~{w{A ZOf ~M ©Zia}{A ™sBR{ Ba}Ω} ™vZ• ´{k J{e ~aO ·} ™¶XB}

BiU ™vZ•{A ´{k zZK ~{w{A bCZ ·C jRΩf ; ©Zia}{A iU{A AY° ´}a¶ B}¶wKa} ZBa}{A ~¶wKa}{A ~¶wKa}{A 

 ~{w{A bCZ{ 

 

 

 

 

 

 



 

 |yc{A ßs jRΩf B}y-3 B¢i•wa Xfk |BwKZI{A ™IR iBwf ¨XR¬ ~¶wKa}{A ZBa}{A . 

 

 

 

 

 

 

 

 

 

 

 

 
 ßfRf}{A ZBa}{A : 

 J•IfæA ~•iZU ·} xsXK}{A ≠B}{A ·G)|yc{A -4(BiU £wsXK ≠BfMC ~aZ¶ ßwa{A ßs |}lKa}{A  XaO¶ B¶fRf} 

 ßfRf}{A iU{A AY° ´}a¶ xsXK}{A ≠B}{A ·} ™iwf ™yZR ßfRf}{A ZBa}{A ™°•s ·} xsXK}{A ≠B}{A ·} ™iwf{

 J•IfæA . 

 

 

 

 

 

 

 
 
 
 
 
 



 
 
 

 

 

 

 
 
 
 
   

 
 

 

 

 

 

 
                          J 

 ·Ωyc{A5 , 6 |y ™yZR{ ·¶t{KU} ·¶¶fRf} ·¶ZBa} ·ΩM}¶  ´{k ™OZRXK} ™¶fXl} ™¶Zy• ~{v bCZ ·} 

 •Ka}. 

 
 
 
 
 
 
 
 



 
 

®ZÆAX{A ZBa}{A:  
 ™iwf Bf{ XaO¶ ®Y{A ~{w{A bCZ mg ~M , B¢¶KXkBv ¨XRG ´{k ≠Bg¶I ™vZ• x•s B¢lg• ~iB}i ™I{k YU

wI¶ ·C ´{k ~{w{A ZOf ~M, ~iB}i{A ™I{k ©XkBv ™sBR{ Ba}Ω} ·•y¶ N¶RI ™vZ• ´{k J{e ~aO ·} ™¶XB} ´

Ba}Ω} £aCZ |yc{A §ZO ≠BfMC ™I{l{A ©XkBv ™sBR{-7 ´{k zZK Xv ~{w{A bCZ ·C jRΩf ™I{l{A n`f XlI  

 §•kXf B¶ZÆAX BiU ™vZ•{A®ZÆAX{A ZBa}{A ~{w{A bCZ{ )|yc{A-8(. 

 ·Ωyc{A•9,10 ·ΩM}¶ ·¶¶ZÆAX ·¶ZBa}.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 ®ZÆAX{A ZBa}{{ ¨ZUC ™{M}C: 
 
 
 
 
 
 
 
 
 
 
 
 
 

        ~ §Z•R} |•R Z•X¶ fZv ·} C ™iwf{ ®ZÆAX{A ZBa}{A  

 

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 



 
 

- ßKAY{A S¶ReK{A ™{ÆaC
 

 ·¶Z}K{A1 : 

…¶I  ~BaOæA §Y° ·} ~aO |y ·} ™iwf ™yZR ZBa} ·. 

     -  ßgAZC JvAZ}{ ™Iaf{BI |`f} ™sZc ·} ~OR i•wa. 

     - {A zt{A bCZ ™yZR LIBM{A zt{{ ™Iaf{BI ™¶•fv ~Xw{ zZRK}. 
     -  B¢wÆBa ´{G ™Iaf{BI ™yZRK} ©ZB¶a ™{Ok ™yZR. 

 ·¶Z}K{A2 : 

 ©Xwk |IR{BI ·C B}{k ™KIBM ©ZyI • ΩIR z{Y ßs Ω}lKa} |}Z{A ·} A•{X |}Bk msZ¶ ) n( ßs ·¶I} •° B}y

|yc{A. ©Xwl{A ZBa} •° B}) n (X{A msZ¶ ®Y{A fUc{{ ™Iaf{BI  ©ZyI{BI •{: 

1- C ·¶lg•{A ·¶I ,  zKIBOG ZZI ? J . 

2-  zKIBOG ZZI ? _O , J ·¶lg•{A ·¶I. 
 ·¶Z}K{A3 : 

L¶v•K |M}¶ xsZ}{A |yc{A ·G  

 ™kBa{A 9£lIK¶ ®Y{A ZBa}{A ~aZC , B}B}K   ·¶K¶v•K{A ·¶I Z¶Iy{A JZwl{A bCZ9 B}B}K ©ZcBl{A • B}B}K . 

     - ? ZBa}{A AY° n•f B} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- ™I•OCßKAY{A S¶ReK{A  
 

 ·¶Z}K{A1 : 

 ~aO |y ZBa} n•f . 

   - •° ßgZC JvAZ}{  ™Iaf{BI |`f} ™sZc ·} ZOR i•wa ZBa} 

      ~¶wKa} iU . 

   - iU •° ™¶•fv ~Xw{ zZRK}{A zt{A bCZ ·} ™iwf ™yZR ZBa} 

      ~¶wKa} . 
   - ®ZÆAX ZBa} •° B¢wÆBa{ ™Iaf{BI ©ZB¶a{A  ™{Ok ·} ™iwf ZBa}. 

™fyBa ·•yK ™iwf{A  §Y° ·Hs ™{Ol{A `yZ} BfYUC AYG B}C. 

 

 

 ·¶Z}K{A2: 
   -  ©Xwl{A ZBa})n (C ·¶lg•{A ·¶I ©ZyI{BI •{X{A msZ¶ ®Y{A fUc{{ ™Iaf{BI^ ·æ ~¶wKa} ZBa} •° J

 ©Xwl{A)n (C ·¶Kiwf{A ·¶I |IR{A ™}BwKaA ™jR{ |y ßs mIKK^J. 

 -  ©Xwl{A ZBa})n (A fUc{{ ™Iaf{BIJ ·¶lg•{A ·¶I ©ZyI{BI •{X{A msZ¶ ®Y{^ ·æ ©ZÆAX ·} ≠`O•° _O

 ©Xwl{A)n ( _O , J ·¶Kiwf{A ·¶I ©ZyI{A `R} ™jR{ |y ßs mIKK. 

 

·¶Z}K{A3: 
-  ©XRA• ™kBa |ΩU ©XRA• ©Z•X ~K¶ Z¶Iy{A JZwl{A ·æ ©ZÆAX•° Z¶Iy{A JZwl{A bCZ £lIK¶ ®Y{A ZBa}{A. 

 



 
 

©≠Bty{A LAZcª} :    - ™yZRK}{A ™iwf{A ´{G ZBa}{A Jaf¶. 

                       - ™yZR ™{BR ßs ~aO ·} ™iwf ZBa} ~aZ¶: 

                      -™¶IBRafA     -™¶fAZ•X     - Bl} ™¶fAZ•X• ™¶IBRafA. 

mOAZ}{A:  -  ßaZX}{A JBKy{A)A ™¶IZK{A™¶O•{•fyK{ (ßaBaC ™f}BM{A ™fa{{. 

-  ßaBaC ™f}BM{A ™fa{BI fBU{A |BaZ¬A)~¶{lK{{ ßfi•{A ·A•¶X{A XlI ·k ·¶•yK{A•.( 

- B¶O•{•fyK{A• ™¶ÆB¶`¶t{A ~•{l{{ ia•K} ß{•æA ™fa{A JBKy. 

mOAZK ßK{A b•ZX{A: - ia•K} ´{•æA ™fa{{ ™¶a}c{A ™k•}O}{A. 

- {{ ·•ya ~C ™yZRia•K} ™¶fBM{A ™fa. 

- B°ZBa}• J{e ~aO ·} ™iwf ™yZR. 

 |ÆBa•{A:-  ©ZB¶a , ™OAZX , ™{Bwf)|BtiC ™Il{ .( 
 

bZX{A Z¶a |RAZ} 
 

 

I-™yZR{A ™{BR ßs J{e ~aO ·} iBwf LAZBa} : 

II -ßKAY{A S¶ReK{A ™{ÆaC . 

III -ßKAY{A S¶ReK{A ™I•OC . 

 
 
 
 

-J{e ~aO ·} iBwf ™yZR



 
- J{e ~aO ·} iBwf LAZBa}: 

 
1-™¶IBRafºA ™yZR{A ™{BR ßs : 

    ~¶wKa} x¶Zi ´{k |}Z{A ·} b¶y B¢I ™{Bwf msX¶ fUc  . ·G     u¶eZ ´{k uvA•{A JvAZ}{A

y ¨Z¶ x¶Zi{A_ ™{Bwf{A |y¶° iBwf |~¶wKa} ZBa} xs• ™¶IBRafA ™yZR zZRKK . msX¶ ®Y{A fUc{A B}f¶I

™fyBa B¢{y¶° iBwf |y ¨Z¶ ™{Bwf{A. 
 

 

 

 

 

 
 
 
 
 

|yc{A-1 

2-™¶fAZ•X{A ™yZR{A ™{BR ßs : 
 iBwf ·} ™iwf |y ¨Z¶ ™{Bwf{A msX¶ ®Y{A fUc{A ·G ™{Bwf{A™{Ok- B°`yZ} AXkB} -™¶ZÆAX ™yZR zZRKK  .

zZRKK ™{Ol{A ¨Z¶• RB°Z•R} |•R ™¶fAZ•X ™yZ. 
 
3-™¶fAZ•X{A• ™¶IBRafºA ™yZR{A ™{BR ßs : 

¨Z¶ x¶Zi{A u¶eZ ´{k uvA•{A JvAZ}{A ·G: 

- R ßs,™¶IBRafA ™yZR zZRKK ™{Bwf{A ™{Ok iBwf ·} ™iwf |y_ ™¶IBRafA ™yZR zZRKK ™{Ol{A ¨Z¶ ·¶

 ·E ßs ™¶fAZ•X••XRA.f ·} ™iwf |y ZBa} ·G_k iBw_{A ™{O_AX ™{Bwf®ZÆ  msZ¶ ®Y{A fUc{{ ™Iaf{BI

 ™{Bwf{A)|yc{A-2( 

 

 

 

 

 

 

 



 

 

 x¶Zi{A u¶eZ ´{k uvA•{A JvAZ}{{ ™Iaf{BI ·Rf} ZBa} •¢s ™{Bwf{A ™{Ok iBwf ·} ™iwf |yZ Ba} B}C

)|yc{A-3.( 

 

 

 

 

 

 

  

 

 

-  ™iwf{A ZBa} )· ( x¶Zi{A u¶eZ ´{k uvA•{A JvAZ}{A §AZ¶ B}y)ßgZæA mOZ}{A .( Bf{ ·¶IK¶ xIa B}}

·C: 

     

 

                               
 
 

- ßKAY{A S¶ReK{A ™{ÆaC 
 

|•æA ·¶Z}K{A: 
R} ´{k ≠Bg¶I ™iwf mg• Xv•,£}B}C Z}¶ QAZX ´{G Zjf¶• ~¶wKa} x¶Zi u¶eZ ´{k uvA• fUc i¶

£KOAZX{ ™¶}B}æA ™{Ol{A. 

1- B} ™Iaf{BI ≠Bg¶I{A ™iwf{A §Y° ™yZR ZBa} •°: 

C      - ?QAZX{{ 

     J - ?x¶Zi{A u¶eZ ´{k uvA•{A fUc{{ 

2- ™Iaf{BI ™OAZX{A |y¶° ·} ™iwf ZBa} •° B}: 

C     - ?QAZX{{ 

J- ?x¶Zi{A u¶eZ ´{k uvA•{A fUc{{ 

 

ZBa}™yZR{A £¶{G JafK ®Y{A mOZ}{BI iIKZ} ,zZRK} ®C  



 
 
 

ßfBM{A ·¶Z}K{A: 
} x¶Zi ´{k ©ZB¶a zZRKK·Rf} ≠`O• , ~¶wKa} ≠`O ·¶Æ`O ·} ·•y).|yc{A ZjfA.( 

 

 

 

 

 

 

 

 

1-  JfBO ´{k uvA• JvAZ}{ ™Iaf{BI x¶Zi{A AY° ´{k ©ZB¶a{A |y¶° iBwf ·} ™iwf |y ZBa} •° B}

?x¶Zi{A 

2- ™Iaf{BI x¶Zi{A ·} ~¶wKa}{A ≠`O{A ßs ©ZB¶a{A LΩOk ¨XRG i¶R} ·} ™iwf ZBa} •° B}: 

C - ßgZC JvAZ}{ ? 

      J- a{©ZB¶a{A xÆB ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

- ßKAY{A S¶ReK{A ™I•OC 
 

|•æA ·¶Z}K{A: 
1-_{ ™Iaf{BI ™¶}B}æA ™OAZX{A ™{Ok i¶R} ´{k ™k•g•}{A ≠Bg¶I{A ™iwf{A ™yZR ZBa} : 

C - QAZX{A :B¶ZÆAX ™iwf{A §Y° ZBa} ¨Z¶ QAZX{A ·G. 

J - x¶Zi{A u¶eZ ´{k uvA•{A fUc{A : AZBa} ™iwf{A §Y° ZBa} ¨Z¶ fUc{A AY° ·G

¶fRf}B. 

2-_{ ™Iaf{BI ™OAZX{A |y¶° ·} ™iwf ™yZR ZBa} : 

C - QAZX{A : §Y¢{ LAZBa} ¨Z¶ Ωs £¶{k• ,QAZX{{ ™Iaf{BI ™fyBa QAZX{A |y¶° iBwf |y ·G

iBwf{A. 

J - x¶Zi{A u¶eZ ´{k uvA•{A fUc{A: |y ¨Z¶ x¶Zi{A u¶eZ ´{k uvA•{A fUc{A ·G

B}¶wKa} AZBa} ~aZK ™OAZX{A |y¶° iBwf ·} ™iwf. 

 
Z}K{AßfBM{A ·¶: 

©ZB¶a{A |y¶° ·} ™iwf |y ZBa}  : 

1- x¶Zi{A JfBO ´{k uvA• JvAZ}{ ™Iaf{BI : ZBa} •° ©ZB¶a{A |y¶° iBwf ·} ™iwf |y ZBa} ·G

x¶Zi{A ·} ~¶wKa}{A ≠`O{A ´{k ~¶wKa} . ™iwf |y ZBa} ·Bs x¶Zi{A ·} ßfRf}{A ≠`O{A ´{k B}C

B¶fRf} ·•y¶ ©ZB¶a{A |y¶° iBwf ·}. 
 

2- wf ZBa} x¶Zi{A ·} ~¶wKa}{A ≠`O{A ßs ©ZB¶a{A LΩOk ¨XRG i¶R} ·} ™i: 

C - ßs ©ZB¶a{A LΩOk ¨XRG i¶R} ·} ™iwf ZBa} ·G  ≠`O{A 

       ·Rf} ZBa} •° ßgZC JvAZ}{ ™Iaf{BI x¶Zi{A ·} ~¶wKa}{A. 

J-®ZÆAX ZBa} •° ©ZB¶a{A xÆBa{ ™Iaf{BI ©ZB¶a{A ™{Ok i¶R} ·} ™iwf ZBa} ·G. 
 
 
 
 
 
 
 
 

 



 

 
©≠Bty{A LAZcª}: byl{A• LBiiU}{A |B}lKaBI ™kZa{A ·k ZIl¶. 

- ™kZa{A iiU} ´{G AXBfKaA ©Z¶pK}{A• ™}jKf}{A ™yZR{A ·¶I `¶}¶. 

- ™kZa{A LBiiU} ~aZ¶. 

- ™kZa{A LBiiU} CZw¶. 

mOAZ}{A: ßaZX}{A JBKy{A )™¶O•{•fyK{A ™¶IZK{A (ßaBaC ™f}BM{A ™fa{{ 

    ) IZK{A ©ZA`•™¶fi•{A ™¶.( 

- ßaBaC ™f}BM{A ™fa{BI fBU{A |BaZ¬A)XlI ·k ·¶•yK{A• ~¶{lK{{ ßfi•{A ·A•¶X{A.( 

- ia•K}{A ~¶{lK{A ·} ´{•æA ™fa{A JBKy)™¶fi•{A ™¶IZK{A ©ZA`•.( 

mOAZK ßK{A b•ZX{A: ·•ya ~C ™yZR bZX)A ™fa{A™¶fBM{ia•K} .( ™iwf ™yZR bZX

J{e ~aO ·} ™yZR , J{e ~aO ·}) ™fa{Aia•K} ™¶fBM{A.( 

|ÆBa•{A: ©ZB¶a)|BtiC ™Il{ (·}`{A bB¶w} ,. 
 

bZX{A Z¶a |RAZ} 
1- K}{A ™kZazZR 

2-™kZa{A iiU} . 

3- ßKAY{A S¶ReK{A ™{ÆaC. 

4-ßKAY{A S¶ReK{A ™I•OC . 

 

 

zZRK}{A ™kZa 



 

- K}{A ™kZazZR 
 
1-™kZa{A ~•¢t}: 

 Xfk x¶Zi{A btf ·By{a¶• ,™aZX}{A btf ßs ·BaZX¶• ,©ZB}l{A btf ßs ·Bfya¶ X•la}• ´tie}

™aZX}{A ·} B}¢O•ZU. 

 £vZpKa¶ ®Y{A ·}`{A ·C ®C ,™f¶l} ™¶f}` ©ZKtI X•la} |•e• |Iv ©ZB}l{A JBI ´{G B}•X |e¶ ´tie} ·G

{A ·} |vC ©ZB}l{A JBI ´{G |•e•{{ ´tie}©ZB}l{A JBI ´{G |•e•{{ X•la} £vZpKa¶ ®Y{A ·}` . AYB}s

AY° ßfl¶ ? 

´tie} ·} DiIC X•la} ·DI •C ,X•la} ·} nZaC ´tie} ·DI Bf{•wI ™¶}•¶{A BfKB¶R ßs AY° ·k ZIlf .

 ·By £KZB}k JBI• ™aZX}{A ·¶I ™{eBt{A ™sBa}{A ´tie} miv B}Xfk ·}`{A btf |OC ·} £fC ßfl¶ AY°•

 |A`¶B} Z}k´tie} B¢liv ßK{A z{K ·} |vC ™sBa} miv Xv ·•y¶ £fC ®C ,AZÆBa x¶Zi{A ßs. 

 ™kZa{A ~•¢t} ·C ´{k |X¶ B}} ,X•la} ™kZa ·} ZIyC ´tie} ™kZa ·G Bf{•wI B¶ÆB¶`¶s xIa B}k ZIlf

B¢liw{ ~`Ω{A ·}`{A• ™sBa}{A ·} |yI x{lK¶. 

 

2- ™kZa{A LAXR•: 
ΩK xÆBa{A JfBOI ©ZB¶a JyZK B}Xfk B¢fk ZIl¶ B}BvZC B¢ÆBf¶} ´{k J•Ky} ™¢OA• xÆBa{A X•w} ~B}C jR

|y{ ZK}•{¶y ©XR•I ™kBa)~y/Ba) (km/h .(™kZa{A XAXk ™¢OA•{A §Y° ´}aK .`}Z{A |M}¶•)km/h ( ©XR•

™kZa{A. 

ZK}{A ©XR•I BI{Bo ™kZa{A ·k ZIl¶/ BM)m/s.( 

 

©Z¶pK}{A ™kZa{A• ™KIBM{A ™kZa{A: 
OI ©ZB¶a JyZK B}Xfk ·¶l} XXk Xfk ©XBk ZwKa¶º XAXl{A Zcª} ·Hs ,™kZa{A XAXk ´{G ZjfK• ,B¢wÆBa JfB

 ßs ©ZB¶a{A ™kZa ·k |•wf• ,·¶`fI{A ™aA•X ´{k ipg¶ xÆBa{A ~AXB} Z}Ka} X¶A`K ßs •¢s ,™kZa{A ™}¶w{

 ™{BR{A §Y°©X¶A`K} B¢fG . 

¶l} XR Xfk ·¶`fI{A ™aA•X ´{k ipg{A ´{k xÆBa{A uv•K¶ B}Xfk• XAXk Zcª} ZAZwKaA jRΩf BffHs ,·

™KIBM B¢fG ™{BR{A §Y° ßs ©ZB¶a{A ™kZa ·k |•wf , ™kZa{A. 

 |lO¶ B}} ,SIBy}{A ™aA•X ´{k B¢I ipg¶• ·¶`fI{A ™aA•X ·k £{OZ msZ¶ £fHs uv•K¶ ·C xÆBa{A XAZC AYG B}C

BK{A uv•K{A Xfk Zte{A ´{G |e¶ ·C ´{G B¶O¶ZXK mOAZK¶ ™kZa{A XAXk Zcª} §Y° |M} ·k |•wfs ,©ZB¶a{{ ~

™evBfK} ™kZa ©ZB¶a{{ ·G ©ZB¶a{A ™yZR ·} ™{RZ}{A. 

 

 



 

 

- ™kZa{A iiU} : 
 

1- ™}jKf}{A ™kZa{A iiU}: 
 XAXk Zcª} ·Hs ·¶l} XR Xfk ·¶`fI{A ™aA•X ´{k ipg{A ·k ©ZB¶a{A xÆBa uv•K¶ B}Xfk £fG BwIBa BfsZk

 ©ZKs |ΩU ™kZa{{ ™f¶l} ™}¶v Xfk LIM¶ ™kZa{A™f¶l} ™¶f}` .z{Y Sg•¶ ß{BK{A |•XO{A: 

·}`{A LBkBa{BI )h( 1 2 3 4 5 

™kZa{A) ~y/Ba() km/h( 35 35 35 35 35 

·}`{A Z¶pKI Z¶pKK º ™kZa{A ™}¶v ·C |•XO{A AY° ·} jRΩf .ß{BK{A ™kZa{A iiU}I z{Y ·k ZIlf   : 

~aZ{A bB¶w}: 

1h               2cm·}`{A Z•R} ´{k       

5km/h               1cm  ™kZa{A Z•R} ´{k 

 

 

 

 

 

 

 

 

 

™}jKf}{A ™kZa{A iiU} 

a¶ B}Xfk £fC BwIBa BfsZk º ™kZa{A XAXk Zcª} ·Hs ,·¶`fI{A ™aA•X ´{k X¶A`K}{A ipg{A ßs xÆBa{A Z}K

 ©ZB¶a{A ™kZa ·C ®C ,·¶`fI{A ™aA•X ´{k ipg{A ZAZ}KaA ©ZKs ™{¶i ™kZa{A ™}¶w{ ·¶l} XXk Xfk uv•K¶

X¶A`KK . 



 

 ß{BK{A |•XO{A™t{KU} ™¶f}` LBjR{ |ΩU ©X¶A`K}{A zZRK}{A ™kZa ~¶v Bf¶il¶: 

 ·}`{A Z¶pK ≠BfMC X¶A`K{BI Z¶pKK zZRK}{A ™kZa ™}¶v ·C |•XO{A ·} jRΩf •  ´}a¶ iiU}I z{Y |M}f

™kZa{A iiU} X¶A`K{BI ©Z¶pK}{A  

~aZ{A bB¶w}: 

- ·}`{A Z•R} ´{k :  1cm    0.5s   

– LBkZa{A Z•R} ´{k:  1cm        2.5m/s 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fvBfK{BI ©Z¶pK}{A ™kZa{A iiU 
·¶`fI{A ™aA•X ´{k ipg{A ·k B¢IRBe ßfpKa¶• ,XkBe x¶Zi ´{k ©ZB¶a{A zZRKK B}Xfk     ·Hs ,

kZa_¢K_~XlfK ´KR fvBfKK B . LBjR{ |ΩU ™evBfK} £KkZa zZRK}{ ™kZa{A ~¶v Bf¶il¶ ß{BK{A |•XO{A

™t{KU} ™¶f}`: 

 ßfA•M{BI ·}`{A)s( 0 1 2 3 4 

 ™kZa{A)~/BM() m/s( 24 18 12 6 0 

ßfA•M{BI ·}`{A)s( 012 3 4 

~ ™kZa{A/ BM)m/s(05101520 



 

 

·}`{A Z¶pK ≠BfMC fvBfK{BI Z¶pKK zZRK}{A ™kZa ™}¶v ·C |•XO{A AY° ·} jRΩf  . iiU}I z{Y |M}f

™kZa{A. 

 ~aZ{A bB¶w} :1cm        0.5s  ·}`{A Z•R} ´{k . 

                   1cm    3m/s  ™kZa{A Z•R} ´{k. 

 

 

 

 

 

 

 
 
 
 
 
 
 

fvBfK{BI ©Z¶pK}{A ™kZa{A iiU} 
 

 
 
 
 
 



 
- ßKAY{A S¶ReK{A ™{ÆaC 

 
|•æA ·¶Z}K{A: 

 ™kBa{A ´{k ~¶wKa} x¶Zi ´{k ©ZB¶a x{ifKh12.  

 |yc{A ßs ·¶I} •° B}y B¢KkZa iiU} ·By AYG  : 

ßf}`{A |BO}{A ßs ©ZB¶a{A ™kZa ·k £{•wf ·C ·y}¶ AYB} 

 ] 0 , 23mn [ ? 

{A ™kZa ß° B} ©ZB¶a 

     C  -?©ZcBl{A ™w¶vX{A Xfk  

    J –?·¶Zcl{A• ™M{BM{A ™w¶vX{A Xk  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

ßfBM{A ·¶Z}K{A: 
|yc{BI ·¶I} •° B}y ~¶wKa} x¶Zi ´{k Z¶aK ©ZB¶a ™kZa iiU}: 

 

 

 

 

 

 



1-  ßf}`{A |BO}{A ßs ©ZB¶a{A ™kZa ue]0mn ,65mn.[ 

2- ßs ©ZB¶a{{ ™¶yZR{A ™{BR{A ß° B} |BO}{A Aßf}`{ 

] 0mn2,26mn[ ?ßgZC mOZ}{ ™Iaf{BI 

3- ™w¶vX{A Xfk ©ZB¶a{A ™kZa{ ™R¶Re{A ™}¶w{A ZKUA40™¶{BK{A ~¶w{A ·¶I ·} :0km/mn ,  15km/mn ,

45km/mn, 65km/mn  

N{BM{A ·¶Z}K{A: 
~¶wKa} x¶Zi ´{k ™tv•K} ©ZB¶a. 

1-B}  ´{k Z¶a¶ fUc{ ™Iaf{BI ©ZB¶a{{ ™¶yZR{A ™{BR{A ß°x¶Z{A AY° ? 

 2-™kBa{A ´{k ©ZB¶a{A §Y° x{ifK14 ™kZaI 5km/h LXAX`A•,  

   Lp{I ´KR ZAZ}KaBI B¢KkZa70km/h ßg} XlI 5~M ,xÆBvX  

 xÆBa{A CXI z{Y XlI• ,™kBa uef ©X}{ ™kZa{A §Y° ´{k LjsBR 

  ·¶Kw¶vX XlI ©ZB¶a{A Ltv•Ks , ©Z}Ka} ©Z•eI ™kZa{A ·} |¶{wK{A -B¶a{A ™kZa ue  ·} ≠AXKIA ©Z

B¢tv•K ™jR{ ´{G B¢vΩifA ™jR{. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 

- ßKAY{A S¶ReK{A ™I•OC 
 

|•æA ·¶Z}K{A: 
1- ßf}`{A |BO}{A ßs ©ZB¶a{A ™kZa: 

]0,5mn [ ©X¶A`K}. 

]5mn,10mn [™evBfK}. 

]10mn,20mn [™KIBM. 

]mn20,23mn [™evBfK}. 

2-™w¶vX{A Xfk ©ZB¶a{A ™kZa : 

C- ß° ©ZcBl{A :1.5km/mn.  

J-·¶Zcl{A • ™M{BM{A ß°  :0km/mn. 

ßfBM{A ·¶Z}K{A: 
©ZB¶a{A ™kZa ue•: 

ßf}`{A |BO}{A ßs ©ZB¶a{A ™kZa: 

]0mn,10mn [©X¶A`K}. 

]10mn,20mn [™evBfK}. 

]20mn,60mn [™tv•K} ©ZB¶a{A ·C ®C , ™}•Xl}. 

]60mn,65mn [©X¶A`K}. 

2-  ßf}`{A |BO}{A ßs ©ZB¶a{{ ™¶yZR{A ™{BR{A]60mn,20mn [ßgZC mOZ}{ ™Iaf{BI : ©ZB¶a{A ·•yK

ßf}`{A |BO}{A AY° ßs ™tv•K}. 

3-  ™w¶vX{A Xfk ©ZB¶a{A ™kZa{ ™R¶Re{A ™}¶w{A ·G40Zte ß° . 

N{BM{A ·¶Z}K{A: 
x¶Zi{A AY° ´{k Z¶a¶ fUc{ ™Iaf{BI ™yZR ™{BR ßs ©ZB¶a{A §Y° ·G. 

{ ´{G B¢vΩifA ™jR{ ·} ≠AXKIA ©ZB¶a{A ™kZa ue•ßf}`{A |BO}{A ßs B¢tv•K ™jR: 

   ] 14h,14.5h [©X¶A`K} ™kZaI ™yZRK} ©ZB¶a{A. 

    ]14.5h,14 h35mn [™KIBM ™kZaI ™yZRK} ©ZB¶a{A. 

    ]14 h35mn, 14 h37mn [B¢tv•K ´KR ™evBfK} ™kZaI ™yZRK} ©ZB¶a{A. 
 



 

 
©≠Bty{A LAZcª}: ™yZR{A |wf ZeBfk• |ÆBa• ´{k uZlK¶. 

- ™¶}•¶{A ©B¶R{A ßs ™yZR{A |wf B¶A`} ´{k uZlK¶. 

- ™yZR{A |wf |ΩU XBwf}{A Zefl{A• XÆBw{A Zefl{A ´{k uZlK¶. 

- ™yZR{A |wf nA•fC ufe¶. 

* mOAZ}{A: ¶{lK{A ·} ™f}BM{A ™fa{A b•ZXI fBU{A |BaZ¬A ~¶{lK{{ ßfi•{A ·A•¶X{{ ßaBaæA ~

XlI ·k ·¶•yK{A•. 

-  ßaZX}{A JBKy{A)™¶O•{•fyK{A ™¶IZK{A ( ©ZA`•{ ßaBaæA ~¶{lK{A ·} ™f}BM{A ™fa{{

™¶fi•{A ™¶IZK{A. 

- ™yZR{A |wf n•g•} |•BfK¶ ZUE mOZ} ®C. 

*mOAZK ßK{A b•ZX{A: ™¶IBRafºA ™yZR{A ~•¢t}. 

- ™¶fAZ•X{A ™yZR{A ~•¢t}. 

*Ba•{AB¢I ™fBlKaºA ·y}¶ ßK{A |Æ: - B}¢¶Z•R} |•R ·AZ•X{{ ·ΩIBv ·BIº•X. 

™OAZX , Z¶a , ·Bffa}. 
 

bZX{A Z¶a |RAZ} 
 

- ™yZR{A |wf ~K¶ u¶y. 

- zByKRºBI ™yZR{A |wf.          

- x¶clK{BI ™yZR{A |wf. 

- Z•¶a{BI ™yZR{A |wf.            

- ™{a{a{BI ™yZR{A |wf. 

-™yZR{A |wf ~K¶ u¶y  



 
- ™yZR{A |wf ~K¶ u¶y ? 

 
·} |yI Xewf AYB}: 

- ?™yZR{A |wf 

- ?™yZR{A |wf ZeBfk 

- ?™yZR{A |wf |ÆBa• 

zZRK} Z¶o ZUE ~aO ´{G £f} ™yZR{A §Y° £¶O•K •° ΩeC zZRK} ~aO ·} ™yZR{A |wf ·G. 

 ~KK• £¶}af ®Y{A• ™yZR{{ PKf}{A Zefl{A ·¶I ™yZR{A |wf ·} Bffy}K LA•XDI ™fBlKaºBI ™¶{}l{A §Y° Zefl{A
XÆBw{A £¶}af ®Y{A• ™yZR{{ |IwKa}{A Zefl{A ´{G XBwf}{A Zefl{A . B¢¶}af ™yZR{A |wf B¢I ~K¶ ßK{A LA•XæA•

™yZR{A |wf ™{¶a•. 
 

_<I zByKRºBI ™yZR{A |wf 
 
 

         
 
 
 
 
 
 
 
 
 

 

 

 

©ZB¶a{A ™{Ok ´{G zZR}{A Jº•X ·} zByKRºBI ™yZR{A |wf 

 
 
 
 
 
 



 
 

zByKRºBI ™yZR{A |wf: 
 

zByKRºBI ¨ZUC ™{Ok ´{G B°Z•R} |•R ™¶fAZ•X ™yZR zZRKK ™{Ok ·} ™yZR{A |wf BfXZC AYG . ·C JO¶

¨ZUæA ™{Ol{A Sia b}Ω¶ ™yZRK}{A ™{Ol{A Sia |lOf. 

¶K{Ol{A ßRia ·¶I zByKRºA ≠AZO ·}•™yZR{A |wf ~K¶ · . ,XÆBw{A Zefl{A ß° ΩeC ™yZRK}{A ™{Ol{Bs

 zByKRºA ß° ™yZR{A |wf ™{¶a•• ,XBwf}{A Zefl{A ß° ™yZR{{ ™{IwKa}{A ™{Ol{A• . ßs ™yZR{A |wf ´kX¶

 ™{BR{A §Y°zByKRºBI ™yZR{A |wf. 

|wf ßs XÆBw{A Zefl{A ·AZ•X ™¢O{ ™Iaf{BI XBwf}{A Zefl{A ·AZ•X ™¢O ß° B}zByKRºBI ™yZR{A  ? 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

B}•X XÆBw{A Zefl{A ·AZ•X ™¢O byk XBwf}{A Zefl{A ·AZ•X ™¢O ·C Bf{ ·¶IK¶ |yc{A ·}. 

 zByKRºBI ™yZR{A |wf B¶A`} hlI: 
  - ™ÆXB° ©Z•eI ~K¶ zByKRºBI ™yZR{A |wf. 

  - ©XÆBw{A ™{Ol{A ·Hs , ©Z¶Iy ™}•Bw} ©XBwf}{A ™{Ol{A ®XIK B}Xfk  

     ZZg B¢{ NXR¶ ·C ·•X x{`fK. 

 zByKRºBI ™yZR{A |wf J•¶k hlI: 
- Z•Z}I ·ΩyFK¶ XBwf}{A• XÆBw{A ·¶Zefl{{ ·¶yBRK}{A ·¶Ria{A ·G 

  ·}`{A . 

- X•XR} XBwf}{A• XÆBw{A ·¶Zefl{A ®Z•R} ·¶I XlI{A. 
 



 

- ßKAY{A S¶ReK{A ™{ÆaC 
 

|•æA ·¶Z}K{A: 
rAZt{A ·yB}C |}yC. 

1-  ´}a¶ ·¶a}ΩK} ·¶Iº•X ·¶I ™yZR{A |wf: _I ™yZR{A |wf………………… 

2-  ™yZR{{ |IwKa}{A Jº•X{A ´}a¶: Jº•X{A ·¶a}ΩK} ·¶Iº•X ·¶I ™yZR{A |wf ßs

……………………………. 

3- Jº•X{A  ™yZR{{ ~Xw}{A Jº•X{A ´}a¶…………. 

 

ßfBM{A ·¶Z}K{A: 
 )C(,)J ( Jº•X{A Z•X¶ B}Xfk,·Ba}ΩK} B}°BRia ·BIº•X)C (¶ Jº•X{A £l} Z…•X)J.( 

  1- iiU}I B}¢{…M} ~M ,·¶Iº•X{A ·¶Y° ·¶I ™yZR{A |wf n•f ~a 

     i¶aI . 

  2- B} XÆBw{A Zefl{A |M}¶ ®Y{A Jº•X{A •° ? 

  3- B} ·AZ•X ™¢O{ ™Iaf{BI XBwf}{A Zefl{A ·AZ•X ™¢O ß° 

     XÆBw{A Zefl{A  ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

ßKAY{A S¶ReK{A ™I•OC 
 

|•æA ·¶Z}K{A: 
1- ·¶a}ΩK} ·¶Iº•X ·¶I ™yZR{A |wf ´}a¶: 

      zByKRºBI ™yZR{A |wf . 

2- ·¶I ™yZR{A |wf ßs ™yZR{{ |IwKa}{A Jº•X{A ´}a¶ 

      XBwf}{A Jº•X{A ·¶a}ΩK} ·¶Iº•X . 

3- ™yZR{{ ~Xw}{A Jº•X{A ´}a¶ :XÆBw{A Jº•X{A. 

ßfBM{A ·¶Z}K{A: 
      1- ·¶Iº•X{A ·¶I ™yZR{A |wf ·G)C( , )J (´kX¶ :™yZR{A |wf 

         zByKRºBI. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
- wf |¶M}K| ·¶Iº•X{A ·¶I zByKRºBI ™yZR{A )C ( ,)J (A|yc{A Zjf. 

2- Jº•X{A)C (XÆBw{A Jº•X{A |M}¶. 

3-  XBwf}{A Zefl{A ·AZ•X ™¢O ·G] Jº•X{A )J([ byk          XÆBw{AZefl{A ·AZ•X ™¢O] Jº•X{A 

)C([. 

 
 
 
 



 
 

J- x¶clK{BI ™yZR |wf 
 

·fa}{A •° B} ? 
 ™{MB}K} ·BfaC B¢Ria ´{k ™{Ok •° ·fa}{A ·G)|yc{A-1( 

|lOf zZRK} Z¶o ZUE ·fa} ´{G zZRK} ·fa} ·} ™¶fAZ•X{A ™yZR{A |wff ´KR•  ·fa}{A u¶•BOK• ·BfaC

zByKRA ΩI ZU¿A ·fa}{A u¶•BOK• ·BfaC m} zIBcKK zZRK}{A.§Y¢I ™yZR{A |wf ·G ´kX¶ ™w¶Zi{A  |wf
x¶clK{BI ™yZR{A)|yc{A-2( 

 

 

 

 

 

 

 

 

ß{BK{A ßi¶iUK{A ~aZ{BI ™ffa}{A ™{Ol{A |M}K •. 
 
 
 
 
 
 
 
•C 

 

 

 

 

 

 

 

 

 



 

 

XBwf}{A Zefl{A •° ™yZR{{ |IwKa}{A ·fa}{A• ,XÆBw{A Zefl{A •° ΩeC zZRK}{A ·fa}{Bs •  |wf ™{¶a•

x¶clK{A ß° ™yZR{A. 

A ·AZ•X ™¢O ß° B}?XÆBw{A ·fa}{A ·AZ•X ™¢O{ ™Iaf{BI XBwf}{A ·fa}{ 

 |yc{A ·}–2XÆBw{A ·fa}{A ·AZ•X ™¢O byk ß° XBwf}{A Zefl{A ·AZ•X ™¢O ·C Bf{ ·¶IK¶ . 

|yc{A ßs XBwf}{A Zefl{A ·AZ•X ™¢O |lOf ·C BfXZC AYG-2XÆBw{A Zefl{A ·AZ•X ™¢O ßs  

 ßs ·¶I} •° B}y B}¢f¶I BM{BM Bffa} |UXf BffHs|yc{A-3. 
 
 
 
 
 

 

 

 

 

 

 

 

 

. 

 
 

 
 
 
 
 
 

               
 
 
 

LBffa}{A ·¶I x¶clK{BI ™yZR{A |wf 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 



 

 

•Ba} hlI∫x¶clK{BI ™yZR{A |wf  

       - B}y ZayfK ·C LBffa}{A ·Bfaæ ·y}¶ ™yZR{A |wf Xfk B¢fy}¶  

         |yFKK ·C. 

x¶clK{BI ™yZR{A |wf B¶A`} hlI   

    1-  ·} ™yZR{A |wf Xfk xº`fA ®C NXR¶ º £fHs ,B¢yIBcK Xfk LBffa}{A ·BfaC ·¶I ~yR}{A |UAXK{{ AZjf

XBwf}{A ·fa}{A ´{G XÆBw{A ·fa}{A. 

2-  LBffa}{A ~OR Zpe. 

 
- ßKAY{A S¶ReK{A ™{ÆaC : 
A ·¶Z}K{A|•æ: 

£IaBf¶ B}I rAZt{A ·yB}C |}yC 

1-  x¶clK{BI ™yZR{A |wf ßs XBwf}{A ·fa}{A ·AZ•X ™¢O ·•yK……………… ·AZ•X ™¢O{ 

·fa}{A………………… 

2- ~¶wKa}{A x¶clK{A ßs ·¶ffa}{A AZ•R} ·•y¶…………… 

3- ßi•ZU}{A x¶clK{A ßs ·¶ffa}{A AZ•R} ·•y¶………… 

 

ßfBM{A ·¶Z}K{A: 
)J ( ,)_O (Z•X¶ B}Xfk , ·Bffa} ·fa}{A )_O ( ·fa}{A £l} Z•X¶)J. ( 

     1- ·¶ffa}{A ·¶Y° ·¶I ™yZR{A |wf n•f ~a. 

             2- z{Y |{k ?XBwf}{A Zefl{A |M}¶ ®Y{A ·fa}{A •° B}. 

     3- ·AZ•X ™¢O ´{G ™Iaf{BI XBwf}{A ·fa}{A ·AZ•X ™¢O ß° B} 

        XÆBw{A ·fa}{A  ? 

 

 
 
 
 
 
 

 
 



 
- ßKAY{A S¶ReK{A ™I•OC 

|•æA ·¶Z}K{A: 

B¢IaBf¶ B}I rAZt{A ·yB}C |B}yG. 

1- wf ßs XBwf}{A ·fa}{A ·AZ•X ™¢O ·•yK|XÆBw{A ·fa}{A ·AZ•X ™¢O{ ™ayBl} x¶clK{BI ™yZR{A . 

2- ·¶¶`A•K} ~¶wKa}{A x¶clK{A ßs ·¶ffa}{A AZ•R} ·•y¶. 

3- }{A x¶clK{A ßs ·¶ffa}{A AZ•R} ·•y¶ßi•ZU·¶X}BlK} . 

ßfBM{A ·¶Z}K{A: 
1-  ·¶yIBcK}{A ·¶ffa}{A ·¶I ™yZR{A |wf ™¶}aK)J( ,)_O .( ™{}O ·Ωyc¶ ·¶ffa}{A ·¶Y° ·G

x¶clK{BI ™yZR{Ωwf{. 

2-  ·¶ffa}{A ·¶I x¶clK{BI ™yZR{A |wf ßs XBwf}{A Zefl{A ·G)J ( ,)_O ( ·fa}{A •°)J (  £fæ

 ·fa}{A ·} ®C , §Z¶o ·} ™yZR{A |IwKa¶ ®Y{A ·fa}{A •°)_O.( 

3-  XBwf}{A ·fa}{A ·AZ•X ™¢O ·G)J ( XÆBw{A ·fa}{A ·AZ•X ™¢O byk)_O.( 
<

t-  ™yZR{A |wf Z•¶a{BI 

 
 
 
 
 
 
 

 ™yZR{A |wf ™¶t¶y{ hZlKf ·¿A• , ·¶a}ΩK} ·¶Iº•X •C ·¶K{Ok ·¶I zByKRºBI ™yZR{A |wf ™¶t¶y BwIBa Bf¶I

f} ZU¿A• AXÆBv B}°XRC ·•y¶ N¶R ·¶XkBIK} ·¶Iº•X ·¶IAXBw. 

 z{Y{ ™IaBf} ™{¶a• Bf} J{iK¶ J¶yZK{A AY° |M} ´{k |•eR{A ·G .´}a¶ ·Z} iBIZ ß°• Z¶a{A  . |wf•

 ´kX¶ ™{BR{A §Y° ßs ™yZR{AZ•¶a{BI ™yZR{A |wf|yc{A ßs ·¶I} •° B}y  -2. 

 



 

 
 
 
 

|yc{A-2                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Z•¶a{BI ™yZR{A |wf 
 

{ ™Iaf{BI XBwf}{A Zefl{A ·AZ•X ™¢O ß° B}·AZ•X ™¢O ?XÆBw{A Zefl{A 

|yc{A ·}-2XÆBw{A Zefl{A ·AZ•X ™¢O btf ßs XBwf}{A Zefl{A ·AZ•X ™¢O ·C Bf{ ·¶IK¶  . ™w¶Zi ´}aK

|yc{A ßs ™{M}}{A Z¶a{A J¶yZK-2     ~¶wKa}{A J¶yZK{A ™w¶Zi. 

|yc{A ßs XBwf}{A Zefl{A ·AZ•X ™¢O |lO{-2Z¶a{A JyZf ,XÆBw{A Zefl{A ·AZ•X ™¢O byk  ™w¶ZiI 

z{YI S}aK ™IaBf} .|yc{A-3 ´}a¶ ®Y{A J¶yZK{A z{Y Bf{ |M}¶ miBwK}{A J¶yZK{A) J{BeK}{A.( 

 
 
 
 
 

                       miBwK}{A J¶yZK{A ™w¶Zi. 
Z•¶a{BI ™yZR{A |wf B¶A`} hlI 

- L•e{A ™KsBU. 

- XRA• Z•R}I ZeBfl{A ·} ™k•}O} Z¶•XK ·y}¶. 

- J¶yZK{A ™{¢a. 
 f ∫•Ba} hlIZ•¶a{BI ™yZR{A |w 

- xº`fA £fk PKf¶ B} BI{Bo Z•¶a{BI ™yZR{A |wf. 

- ©Z¶Iy ™}•Bw} ®Y Z•R} Z¶•XK ·y}¶ º. 

- B¶Iaf ©X•XR} Z¶a{A |B}lKaA ©X}. 

 

 

 

 

 

 

 



 

ßKAY{A S¶ReK{A ™{ÆaC 
 

|•æA ·¶Z}K{A: 
 ™¶fAZ•X ™yZRI ~•w¶ B}¢f} |y ·BIº•X. •° XÆBw{A Jº•X{A)C(• , º•X{A ´{G ™yZR{A |wf¶ J)J (

Z¶a{A ™iaA•I)_O (|yc{A ßs ·¶I} •° B}y-1. 

 

 

 

 

 
1-  Zefl{A ~a)J. ( 

2-  Jº•X{A ·AZ•X ™¢O ·¶k)J.( 

3- ·¶Iº•X{A ´{k Z¶a{A J¶yZK XBl¶ 

)C( ,)J (|yc{A ßs ·¶I} •° B}y-2.                 

-  Jº•X{A ·AZ•X ™¢O ·¶k)J.( 

 

 

 

 

 

|yc{A-2 

ßfBM{A ·¶Z}K{A:                             
)C ( ,)J (B}¢fy}¶ ·B}RK{} ·BIº•X  

,Z•R}{A btf |•R ·AZ•X{A)X( 

) _O ( •° B}y ·AZUE ·BIº•X , 

|yc{A ßs Sg•}-3.                    

ßi¶iUK ~aZI ·¶I ·¶IaBf} ·¶Z¶a |B}lKaBI 

 Jº•X{A ·AZ•X ™¢O |lOf u¶y )_O (™¢O btf ßs 

 Jº•X{A ·AZ•X)C ( Jº•X{A ·AZ•X ™¢O•)J (Jº•X{A ·AZ•X ™¢O byk)X.( 

 



 
 

N{BM{A ·¶Z}K{A: 
 zZRKK XÆBv B°AXRG , ™¶`A•K} B°Z•BR} , J¶{A•X ™MΩM |lOf ·C Bffy}¶ u¶y ·¶I ßi¶iUK ~aZI ™fBlKaºBI

©XRA• ™¢OI• ™¶fAZ•X ™yZR. 

 

ßKAY{A S¶ReK{A ™I•OC 
|•æA ·¶Z}K{A: 

1- Jº•X{A ·C B}I)C ( Jº•X{A ·Hs XÆBv Zefk •°)J (XBwf} Zefk •°. 

2- Jº•X{A ·AZ•X ™¢O ·•yK)J ( Jº•X{A ·AZ•X ™¢O{ ™wsA•})C (|yc{BI |M}}{A iIZ{A AY° ßs-1. 

3- Jº•X{A ·AZ•X ™¢O ·G)J (|yc{BI |M}}{A iIZ{A AY° ßs-2 Jº•X{A ·AZ•X ™¢O bylI ·•yK )C.( 

 

ßfBM{A ·¶Z}K{A: 
™¢O{ |•æA |B}KRºA Jº•X{A ·AZ•X )_O ( ßs Jº•X{A ·AZ•X ™¢O btf)C ( Jº•X{A ·AZ•X ™¢O•)J (

 Jº•X{A ™¢O byk)X.( 

 

 

 

 

 

 

 

ßfBM{A |B}KRºA  Jº•X{A ·AZ•X ™¢O{)_O ( Jº•X{A ·AZ•X ™¢O btf ßs)C ( Jº•X{A ·AZ•X ™¢O•)J (

 Jº•X{A ·AZ•X ™¢O byk)X.( 

 

 
 
 
 
 



 
 
 

N{BM{A ·¶Z}K{A: 
  J¶{A•X{A ·yK{)C ( ,)J ( ,)_O .(·y¶{• , Jº•X{A ) C(XÆBw{A Jº•X{A •° . §Y° ·AZ•X ™¢O ·•yK ´KR

xsZ}{A |yc{A ßs ·¶I} •° B}y Z¶aI J¶{A•X{A §Y° iIZf ·C ßty¶ ©XRA• J¶{A•X{A. 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

X- |aΩa{BI ™yZR{A |wf 
 

 
 
 
 

 

 ·¶{UAXK} ·¶ffa} ·¶I x¶clK{BI ™yZR{A |wf ™¶t¶y BwIBa Bf¶I .{A |wf ™¶t¶y ´{G hZlKfa ·¿A• ·¶I ™yZR

AXBwf} ZU¿A• AXÆBv B}°XRC ·•y¶ N¶R ·¶XkBIK} ·¶ffa} . ™yZR{A |wf{ J¶yZK{A AY° |M} ´{k |•eR{A ·G

 ´}a¶ ·¶K} iBIZ ß° z{Y{ ™IaBf} ™{¶a• Bf} J{iK¶™{a{a{A . ´kX¶ ™w¶Zi{A §Y¢I ™yZR{A |wf• ™yZR{A |wf
™{a{a{BI|yc{A ßs ·¶I} •° B}y , -2. 

 
 
 

 
 
 
 
 
 
 
 
 
 

                          |yc{A                -2 
XÆBw{A Zefl{A ·AZ•X ™¢O{ ™Iaf{BI XBwf}{A Zefl{A ·AZ•X ™¢O ß° B} ? 

|yc{A ·}-2XÆBw{A Zefl{A ·AZ•X ™¢O btf ßs XBwf}{A Zefl{A ·AZ•X ™¢O ·C Bf{ ·¶IK¶ . 

™{a{a{BI ™yZR{A |wf ∫•Ba}• ·aBR} 
- £fC ™{a{a{BI ™yZR{A |wf ·aBR} ·}xº`fA ®C NXR¶ º . 



- • ,Z}Ka}{A ~¶RcK{A J{iKK B¢fC ™{a{a{BI ™yZR{A |wf ∫•Ba} ·} 

  £MXRK ®Y{A P¶Og{A ´{G ™sBg¬BI . 

™{a{a{BI ™yZR{A |wf{ ßi¶iUK{A ~aZ{A 
 
 

 
 
 
 
 
 
 
 
 

- ßKAY{A S¶ReK{A ™{ÆaC : 
 

|•æA ·¶Z}K{A: 
{A ·fa} Ziv ·} ZpeC ~C ZIyC ™OAZX{A ™aA•X ·fa} Ziv |°™OAZX{{ ™¶t{U{A ™{Ol?  

ßfBM{A ·¶Z}K{A: 
™yZR{{ Ωwf xsZ}{A |yc{A |M}¶. 

1- ?™yZR{{ |wf{A AY° n•f B} 

2- Zefl{A ·AZ•X ™¢O LfBy AY)C ( Zefl{A ·AZ•X ™¢O ß° B}s ™kBa{A JZBwk ·AZ•X ™¢OI

)J(? 

3- Zefl{A ·By AYG)C( Zefl{A ß}af AYB}s AXÆBv AZefk)J(? 

 

 

 

 

 
 
 
 
 
 
 



 

 
A S¶ReK{A ™I•OCßKAY{ 

 
|•æA ·¶Z}K{A: 

 ·} ZIyC B}•X ·•y¶ ™OAZX{A bA•X ™{Ok Ziv ·C XOf ™s•{D}{A LBOAZX{A LBaA•X u{KU}{ BfKjRΩ} ·}

™OAZX{{ ™¶t{U{A ™{Ol{A ·fa} Ziv. 

ßfBM{A ·¶Z}K{A: 
1- ™{a{a{BI ™yZR{A |wf{ |¶M}K{A AY° ·C XOf JvAZ}{A |yc{A ·}. 

2-  Zefl{A ·AZ•X ™¢O ·•yK B}Xfk)C (¢OI Zefl{A ·AZ•X ™¢O ·Hs ,™kBa{A JZBwk ·AZ•X ™

)J (™kBa{A JZBwk ·AZ•X ™¢O btfI ·•yK . ·¶Zefl{A ·C ®C)C (  ,)J (™¢O{A btf ßs ·AZ•X¶. 

3-  Zefl{A ·By AYG)C ( AXÆBv)XÆBw{A ·fa}{A ( Zefl{A ·Hs)J ( AXBwf} ·•y¶)XBwf}{A ·fa}{A.( 
 

 



 
 
 
 

 

-  uZlK{A• ™OAZX{A ™yZR ™jRΩ}I z{Y• , ™OAZX{A ßs ™yZR{A |wf ZeBfk XXR

B¢¶s ™yZR{{ ™IIa}{A ZeBfl{A• ™{¶a•{A ´{k.  

-  ™OAZX z¶ytKI z{Y• , ™OAZX{A ßs ™yZR{A |wf ZeBfk ·} Zefk |y ™t¶j• XXR

z{Y ™sZl}{.  

- ™OAZX{A ßs ™yZR{A |wf ™{¶a• XXR.  

- B¢I¶yZK ©XBkG• B¢y¶ytKI ~v ~M ™OAZX ´{k |eRK ·C |•BR.  
 

ßO•{•fyK n•Zc}:™OAZX{A ßs ™yZR{A |wf.



 
™_¶_IZ_l_{A ™_¶_afZ_t_{A                

™yZR{A |wf Transmission du mouvement

XÆBw{A Zefl{A Organe menant

XBwf}{A Zefl{A Organe menu

zByKRºBI ™yZR{A |wf Transmission du mouvement
 par friction

I ™yZR{A |wfx¶clK{B Transmission du mouvement
 par engrènement

Z•¶a{BI ™yZR{A |wf Transmission du mouvement 
 par courroies 

|aΩa{BI ™yZR{A |wf Transmission du mouvement
 par chaînes

™¶fAZ•X{A ™yZR{A Mouvement de rotation

™¶IBRafºA ™yZR{A Mouvement de translation

ZBa} Trajectoire 

~¶wKa} Rectiligne   

´fRf} Curviligne

™kZa{A Vitesse

mOZ}{A Repère

™kZa{A iiU} Diagramme de vitesse

™KIBM ™kZa Vitesse constante 

©Z¶pK} ™kZa Vitesse variée

AX®ZÆ Circulaire

™¶}{_k LBR{_ie_} 
TERMINOLOGIE SCIENTIFIQUE 



A |BaZ¬A bZ¢sN{BM{ 
 

 

1- ifBp}{A  

2- X¶XR{A ifp}K  

3- b¶iBfp} ·k X{•K}{A ßa¶iBfp}{A |wR{A  

4- ßÆBIZ¢y{A ZB¶K{A • ßa¶iBfp}{A |wR{A  

A™¶}{l{A LBR{ie}{ 

 



 
 
 

©≠Bty{A LAZcª}: - b¶iBfp}{A ßIiv ·¶I `¶}¶ 

                   - ifBp}{A |BycC ´{k uZlK¶. 

mOAZ}{A:-  ßaBaæA ~¶{lK{A ·} ™laBK{A ™fa{{ N{BM{A |BaZ¬A) ~¶{lK{{ ßfi•{A ·A•¶X{A

XlI ·k ·¶•yK{A•.( 

     - ßaBaC ™laBK{A ™fa{{ ßaZX}{A JBKy{A  )A`•™¶fi•{A ™¶IZK{A ©Z.( 

     -  ™laBK{A ™fa{{ ™¶O•{•fyK{A ™¶IZK{A ßs Z¶f}{ACßaBa)m¶`•K{A• Zcf{{ ™}•° ZAX.( 

     -  ™¶O•{•fyK{A ™¶IZK{A ßs x•c}{A{ßaBaC ™laBK{A ™fa{)m¶`•K{A• Zcf{{ J{Bi{A ZAX.(

     - ™¶a¶iBfp}{A n•g•} |•BfK¶ ZUE mOZ} ®C. 

{A |ÆBa•{AB¢I ™fBlKaºA ·y}¶ ßK: h•R ,·¶{s ™liv ,|BycæA u{KU} ·} ifBp} 

ßÆB}. 

 

bZX{A Z¶a |RAZ} 
 

      - ifBp}{A                   
      - b¶iBfp}{A Jiv. 

      - b¶iBfp}{ ßI•fO{A Jiw{A• ß{B}c{A Jiw{A. 
      - JYBOK{A •  msAXK{A 

       - ßKAY{A S¶ReK{A ™{ÆaC 
  - {A S¶ReK{A ™I•OCßKAY 
 
 
 

ifBp}{A 



- ifBp}{A 
 

?b¶iBfp}{A •° B} 

£¶{G X¶XR{A ©XAZI JYO £fBy}HI ®XB} ~aO |y ´{k b¶iBfp}{A ~aA x{iC . ™}{yI b¶iBfp} ™}{y m}OK

ifBp}. 

 

ßl¶Ii{A b¶iBfp}{A: 
 X¶XR{A X¶aByC ·} X¶ayC •°• ,©Z¶pe{A ™¶X¶XR{A miw{A JYO ™¶eBU £{ ~aO ,~Xw{A Yf} , ™l¶Ii{A ßs XO•

C ´kX¶ßa¶iBfp}{A X¶XR{A X¶ay. 

 

ßkBfieºA b¶iBfp}{A: 
 ~BaOæA §Y°• ,B¢¶{G X¶XR{A ©XAZI JYO ™¶{IBv B¢{ ™¶XB} ~BaOC mfe ·} ™¶ÆB¶`¶s xZiI ·•¶ÆB¶`¶t{A ·y}K 

™¶Yº•s ~BaOC ß°)X¶XR{A nA•fC ·} n•f (™¶kBfieA ifBp} L¶}a• ,™f¶l} ™¶ÆB¶`¶s ™O{Bl} B¢¶{k L¶ZOC. 

 

 ifBp}{A |BycC: 
™¶{}l{A ©B¶R{A ßs £{ Bf¶l} ºB}lKaA B¢f} |y ~ÆΩ¶ , ™t{KU} |BycDI ifBp}{A XO•K . ifBp}{A |BycC hlI §Y°

 ™s•{D}{A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

             C–               ™ifp}} ©ZIG            J              –ßa¶iBfp} J¶gv  
 

   

 

 

 

 

 
 

          _O–•iaC b¶iBfp}        ßfA             X   – ®•gf b¶iBfp} ) |yc ´{k 
                                                            uZR •C bZt{A ©•XRU(  

 
- b¶iBfp}{A Jiv: 
 

 §Y° ·C jRΩf ,™¶IcU ™{•Bi ´{k ™k•g•} ©Z¶pe ™¶X¶XR Z¶}Ba} ·} B¶a¶iBfp} BI¶gv BfIZv AYG

k m}OKK Z¶}Ba}{A ßa¶iBfp}{A J¶gw{A ßsZi ´{)|yc{A-2.( 

 

 

 

 
 
|yc{A-2 

b¶iBfp}{A ßIiv Z¶}Ba}{A B}°Xfk Ll}OK ·¶Y{A ßa¶iBfp}{A J¶gw{A ßsZi ß}af. 

·ΩMB}K} b¶iBfp}{A BIiv |° ? 



 

- b¶iBfp}{ ßI•fO{A Jiw{A• ß{B}c{A Jiw{A. 
 

™¶{BK{A ™IZOK{A ≠AZOHI ~•wf |Aªa{A AY° ´{k ™IBO√{: 

 mgf ßs ·¶I} •° B}y ßÆB} h•R Sia x•s ™}ÆBk ·¶{t{A ·} ™liv x•s J,C §BIiv B¶a¶iBfp} BI¶gv

|yc{A-3 

 

 

 

                           
 
 
 
 
   

                                                    |yc{A    -3 
l} mg• ßs ZwKaK ·C ´{G ©ZR B¢yZKf ~M B¢atf |•R ·¶{t{A ™liv Z¶Xf Jiw{A ·C jRΩfs ,·¶)C( J¶gw{{ 

ßsAZpO{A |B}c{A •Rf B}•X £OK¶ ßa¶iBfp}{A . ©ZR B°BfyZK ~M B¢atf |•R ·¶{t{A ™liv Z¶•XK BfXkC •{

BwIBa £¶{k LfBy ®Y{A mg•{A Bg¶C YUDKa B¢fHs. 

 ßa¶iBfp}{A J¶gw{{ C Jiw{A ß}afß{B}c{A Jiw{AJiw{A ß}af B}y , )J( ™IZOK{A ßs £OKA ®Y{A  •Rf

 ßsAZpO{A J•fO{AßI•fO{A Jiw{Aßa¶iBfp}{A J¶gw{{ . 

 uZR{BI b¶iBfp}{{ ß{B}c{A Jiw{{ `}Z¶)d ( •C)N (  `}Z{BI £{ ßI•fO{A Jiw{{ `}Z¶ B}f¶I)_O ( •C)S 

 .  ( Z}RæA ·•{{BI ß{B}c{A Jiw{A ©XBk ·…•{≈¶ b¶iBfp}{{ ßI•fO{A• ß{B}c{A ·¶Iiw{A ·¶I `¶¶}K{{)|yc{A-

4(ZUE `¶}} ·•{I ·…•{¶ Xv• ,. 

 

 

 

                  

 

 

|yc{A-4 

 

 

N Sٍ 



- msAXK{A• JYBOK{A)ZsBfK{A( 
 

1- JYBOK{A: 
 |Kt{A ~¶Xk i¶UI,·Bs•Zl} §BIiv , B¶a¶iBfp} BI¶gv x{lf)|yc{A5(,  ZUE b¶iBfp}{ ßI•fO{A Jiw{A JZwf ~M

 ·¶Iiw{A ·¶Y° ·¶I JYBOK NXR¶ £fC jRΩfs x{l}{A ßa¶iBfp}{A J¶gw{{ ß{B}c{A Jiw{A ·} ,·¶Iiw{A u•Zl},

·¶IZBwK}{A)|yc{A-6( 

 

 

 

                            

                                                JYBOK  

 

 

      

                           |yc{A-5                             |yc{A              -6 
 

msAXK{A: 
 ßa¶iBfp}{A J¶gw{{ |B}c{A Jiw{A ·} X¶{BI z•a}}{A ßa¶iBfp}{A J¶gw{{ ß{B}c{A Jiw{A JZwf B}Xfk

 msAXK NXR¶ £fC jRΩf , i¶U{BI x{l}{A)ZsBfK ( ·¶I¶gw{A ·¶Y° ·¶I)|yc{A-7.( 

 

        

 
                             

 
                                                 msAXK                                

          

 

 

|yc{A-7 
           

·¶KIZOK{A ·¶KB° ·} PKfKaf: 

BlsAXK¶ ·¶a¶iBfp}{ ·ΩMB}K}{A ·BIiw{A·BIYBOK¶ ·Bt{KU}{A ·BIiw{A• ,· 

 



 

 - ßKAY{A S¶ReK{A ™{ÆaC 
 

·¶Z}K{A1: 
JaBf} ~aZI |yc |y |¶M}K m} ,™¶kBfieA ifBp}{ |BycC ™a}U ZyYC. 

·¶Z}K{A2: 
 ·¶{yc{A ·} |yc ®C1 • 2?S¶Re{A mg•{A |M}¶  

 

 

 

 

 

 

 

 

 

                            |yc{A -1                                             |yc{A       -2 
 

·¶Z}K{A3: 
 §BIiv b¶iBfp}o·¶}•{l} Z¶. ß{B}c{A £¶Iiv ·} |y ™sZl} ·} ·y}Kf u¶y ·¶Kt{KU} ·¶KIZOKI ·…¶I

JaBf} ~aZI zKIBOG B}kX} ßI•fO{A•. 

 

 

 

 

 

 

 

 

 

 

 



 - ßKAY{A S¶ReK{A ™I•OC 
 

 ·¶Z}K{A1: 
1-  ßa¶iBfp} J¶gv)|yc{A-1( 

2- c ´{k •C ®•gf b¶iBfl}uZR |yU) |yc{A-2.( 

3-  ™w{R |yc ´{k b¶iBfp})|yc{A-3.( 

4-  ™ifp}} ©ZIG)|yc{A-4.(  

5-  ßfA•iaC ßa¶iBfp} J¶gv)|yc{A-5( 

                         

    

                                             

      |yc{A-1                   |yc{A -2                           |yc{A -3           
        

 

            

                |yc{A  -4                             |yc{A     -5 
·¶Z}K{A2 
|yc{A-1·BIYBOK¶ º• ·BlsAXK¶ ·¶a¶iBfp}{ ·¶{MB}K}{A ·¶Iiw{A ·æ ØiBU . 

|yc{A-2·BIYBOK¶ ·¶a¶iBfp}{ ·¶t{KU}{A ·¶Iiw{A ·æ ,S¶Re . 

 

·¶Z}K{A3 
1-Df  Z¶o b¶iBfp}{A ßsZi XRC ·},ΩM},ß{B}c{A £Iiv JZwf ~M ,·¶Iiw{A ~•{l}, C ßa¶iBfp} J¶gwI ßK

|yc{A  £{ B¶{B}c BIiv ZU¿A £sZi z{YI ·•y¶• ,ßI•fO{A £Iiv •¢s ,£¶{G JYOfA AYHs ·¶Iiw{A u•Zl}-1.  

2-  ´KR £yZKf ~M ,ßÆB} h•R ßs ™}ÆBk ·¶{t{A ·} ™liv ´{k B¶a¶iBfp} BI¶gv mgf YÆXfk• ,ZwKa¶

 ßI•fO{A £Iiv •° ßfBM{A £sZi• ,ß{B}c{A £Iiv •° ßsAZpO{A |B}c{A •Rf £OK}{A £sZi ·•y¶

|yc{A-2. 

 

 

 

                      

      

                      |yc{A  -1|yc{A                                          -2 



 
©≠Bty{A LAZcª}:-™{e•I{A |B}lKaBI ifp}}{A X¶XR{A J¶gv ßIiv ´{k uZlK¶ . 

 mOAZ}{A: - ßaBaC ™laBK{A ™fa{A b•ZX ·} N{BM{A |BaZ¬A) ~¶{lK{{ ßfi•{A ·A•¶X{A

XlI ·k ·¶•yK{A•.( 

- ßaBaC ™laBK{A ™fa{{ ßaZX}{A JBKy{A )™¶fi•{A ™¶IZK{A ©ZA`•.( 

- {A ßs Z¶f}{AßaBaC ™laBK{A ™fa{{ ™¶O•{•fyK{A ™¶IZK )m¶`•K{A• Zcf{{ ™}•° ZAX.( 

- ßaBaC ™laBK{A ™fa{{ ™¶O•{•fyK{A ™¶IZK{A ßs x•c}{A)m¶`•K{A• Zcf{{ J{Bi{A ZAX.(

mOAZK ßK{A b•ZX{A: - ia•K}{A ~¶{lK{A ·} ™¶fBM{A ™fa{{ ifBp}{A. 

B¢I ™fBlKaºA ·y}¶ ßK{A |ÆBa•{A:} ©ZIG ,b¶iBfp}  ™¶fXl} miv , X¶XR ™liv ,™ifp}

™t{KU}. 
 

 

bZX{A Z¶a |RAZ} 
 

   - ·} J¶gv• b¶iBfp} ·¶I |XBIK}{A Z¶MDK{A  X¶XR{A. 
 

   - X¶XR{A ·} J¶gv if_p}K. 
 

   - ßKAY{A S¶ReK{A ™{ÆaC. 
 

   - ßKAY{A S¶ReK{A ™I•OC. 
 
 
 
 

X¶XR{A ifp}K  



X¶XR{A ·} J¶gv• b¶iBfp}{A ·¶I |XBIK}{A Z¶MDK{A 
 

™IZOK: 
 ™¶{BK{A ·XBl}{A ·} Bliv ZgRf  : 

fBeZ , X¶XR ,~•¶f}•{C ,bBRf   . |y ,miw{A §Y° ·} ™liv |y ·} £IZwf• ßa¶iBfp} J¶gwI ßKDf ~M

 ™liv ß°• ,™¶fXl}{A miw{A ™¶wI B}f¶I ,ßa¶iBfp}{A J¶gw{A ´{G X¶XR{A ™liv JAYOfA jRΩfs , §ƒX R ´{k

º fBeZ{A ™liv• ~•¶f}•{æA ™liv• bBRf{Aßa¶iBfp}{A J¶gw{A ´{G JYOfK . 

 ·Xl}• ~•¶f}•{æA ·Xl}• fBeZ{A ·Xl} B}f¶I , ifp}K{{ ™{IBv ©XB} X¶XR{A ·Xl} ·G |•wf BffHs ,£¶{k•

ifp}K{{ ™{IBv Z¶o XA•} bBRf{A. 

 

 

X¶XR{A J¶gv ifp}K 
 

¶a¶iBfp} BI¶gv JZwf ~M ,Yº•t{A ·} ZU¿A• ·¶◊{{A X¶XR{A ·} B}°XRC ·¶I¶gv ZgRf J¶gv ·} ©Z} B

 ·¶I¶gw{A ·¶Y° ·} Ωy ·Dy• ,£¶{G ·¶I¶gw{A ·} |y JAYOfA jRΩfs ·¶◊{{A X¶XR{A J¶gv ·} ©Z}• Yº•t{A

Ba¶iBfp} SIeC. 

 ·¶K¶{BK{A ·¶KIZOK{A ≠AZOHI ~•wf ·¶l} ·}` Z•Z} XlI: 

 £¶{G B¢IAYOfA jRΩfs X¶XR{A ©XAZI ·} Yº•t{A J¶gv JZwf)|yc{A-1.( 

z{Y XlI JZwf  £¶{G B¢IAYOfA ~Xk jRΩfs X¶XR{A ©XAZI ·} ·¶{{A X¶XR{A J¶gv )|yc{A-2.( 

 

 

 

 

             

                        |yc{A-1   X¶XR{A ©XAZI JAYOfA             |yc{A    -2X¶XR{A ©XAZI JAYOfA ~Xk   
·C xIa B}} PKfKaf: 

 

A ™ifp} B}f¶I , ™}ÆAX ™ifp} ß° Yº•t{A ™ifp}™Kvª} ™ifp} ß° ·¶{{A X¶XR{ 
 

 
 
 
 
 

 

 برادة قضيب من الحديد اللين  قضيب من الفولاذ بعد مغنطته
 حديد



-ßKAY{A S¶ReK{A ™{ÆaC  
 

·¶Z}K{A- 1 
™}ÆAX ™ifp} ifp}K¶s ™f¶l} ©ZKt{ b¶iBfp} ZA•OI Yº•t{A ·} J¶gv mg•¶. 

£¶Iiv ·¶I `¶¶}K{A ·} ·y}KK u¶y ·¶Kt{KU} ·¶Kw¶ZiI ·…¶I. 

·¶Z}K{A- 2 
~•¶f}•{æA• X¶XR{A Z¶}Ba} ·} i¶{U ·•yK¶. 

~aZI zKIBOG B}kX} ~•¶f}•{æA Z¶}Ba} ·k X¶XR{A Z¶}Ba} |es ·} ·y}KK u¶y ™IZOKI S◊g•. 

·¶Z}K{A- 3 
] , J , t X¶XR{A ·} B}°XRDs ·AZU¿A B}C ~•¶f}•{æA ·} B°AXRG ,X•aC ≠ΩiI ™¶{i} ™¶fXl} ·BIgv ™MΩM 

Yº•t{A ·} ßfBM{A• ·¶{{A. 

w{A ·} |y ·Xl} ´{k uZlK{A ·} ·y}KK u¶yßa¶iBfp} J¶gv |B}lKaBI AY°• , ™MΩM{A ·BIg ? 

 

 

- ßKAY{A S¶ReK{A ™I•OC 
 

 ·¶Z}K{A1 
´{•æA ™w¶Zi{A: 

 |Kt{A ~¶Xk i¶U ßs ßa¶iBfp}{A J¶gw{A x{lf)ΩM} Z¶ZR{A ·} (·`A•K¶ ´KR £yZKf ~M . £OK¶ ®Y{A £sZis

 •° ZU¿A £sZi• ,ß{B}c{A £Iiv •° £f`A•K Xfk ßsAZpO{A |B}c{A •RfßI•fO{A £Iiv. 

™¶fBM{A ™w¶Zi{A: 

ifp}}{A Yº•t{A ·} J¶gv ßsZi XRC ß{B}c{A B¢Iiv ·} J…Zwf ~M , ™ifp}} ©ZIHI ßKDf . £¶{G LIYOfA AYHs

ß{B}c{A £Iiv •° ßfBM{A £sZi z{YI ·•y¶• ,ßI•fO{A £Iiv •¢s .z{Y Sg•¶ ß{A•}{A |yc{A. 
 
 
 
 
 
 
 
 
 
 
 
 
 

S 
N 

S 

N 



 

 

 ·¶Z}K{A2 
 

 

 

 

 

 

p} J¶gwI ßKDf JYOfKs ,~•¶f}•{æA Z¶}Ba}• X¶XR{A Z¶}Ba} ·} ·•yK}{A i¶{U{A ·} £IZwf• ßa¶iBf

 ™{IBv Z¶o ©XB} ·} B¢fæ ,B¢fBy} ßs ~•¶f}•{æA Z¶}Ba} ´wIK• ßa¶iBfp}{A J¶gw{A ´{G X¶XR{A Z¶}Ba}

ifp}K{{. 

 
 ·¶Z}K{A3 

™¶{BK{A JZBOK{A ®ZOf ·BIgw{A §Y° ™l¶Ii ´{k uZlK{{: 

1- A ·BIgw{A x{lf|yc{A ßs ·¶I} •° B}y ,|Kt{A ™}¶Xk i•¶U ßs ™MΩM{. 

 

 

 

 

 

)   C             (   )   J)                 (_O( 

·BIgw{A §Y° ·} ßaiBfp}{A J¶gw{A JZwf . ·y¶{• , ~•¶f}•{æA J¶gv •° £¶{G JYOf¶ º ®Y{A J¶gw{Bs

 J¶gw{A)C. ( 

2-  J¶gw{A ·} |y ™l¶Ii ´{k uZlK{{)J ( J¶gw{A•)_O ( J¶gw{A ·} b¶iBfp}{A JZwf)J ( ©ZKt{

 Yº•t{A ·} ·By £¶{G LIYOfA AYHs ,X¶XR{A ©XAZI ·} J¶gw{A AY° z{Y XlI JZwf• ,£fk §XlIf ~M ™f¶l}

•  ifp}K¶ Yº•t{A• ,™Kvª} ™ifp} ifp}K¶ ·¶{{A X¶XR{A ·æ ,·¶{{A X¶XR{A ·} ·By £¶{G JYOfK ~{ AYG

™}ÆAX ™ifp}. 

 

 

 
 

X¶XR{A ·} Z¶}Ba} 

~•¶f}•{æA ·} Z¶}Ba} 
 X¶XR{A ·} Z¶}Ba}



 
- ©≠Bty{A LAZcª}: - ™ifp}} ©ZIG |B}lKaBI ßa¶iBfp}{A |wR{A ·k ucy¶. 

         - ßa¶iBfp}{A |wR{A ´{k uZlK¶ 

         - ßa¶iBfp}{A u¶i{A ´{k uZlK¶. 

         - X¶XR{A ©XAZI |B}lKaBI £t¶i XaO¶• ßa¶iBfp}{A |wR{A ·k ucy¶. 

Z}{AmOA:- ßaBaC ™laBK{A ™fa{A b•ZXI fBU{A N{BM{A |BaZ¬A) ~¶{lK{{ ßfi•{A ·A•¶X{A

XlI ·k ·¶•yK{A•.( 

- ßaBaC ™laBK{A ™fa{{ ™¶O•{•fyK{A ™¶IZK{A ßs Z¶f}{A ) Zcf{{ ™}•° ZAX

m¶`•K{A•.( 

           - ™¶a¶iBfp}{A n•g•} |•BfK¶ mOZ} ®C. 

mOAZK ßK{A b•ZX{A:  - ifBp}{A. 

                      - X¶XR{A ifp}K. 

B¢I ™fBlKaºA ·y}¶ ßK{A |ÆBa•{A: J¶gv,b{}C ¨•w} xZ•,X¶XR{A ©XAZI ,™ifp}} ©ZIG 

ßa¶iBfp} 
 

bZX{A Z¶a |RAZ} 
- ßa¶iBfp}{A |wR{A. 
 

- ßa¶iBfp}{A |wR{A ™¢O• ´Rf}. 
 

    - ßa¶iBfp}{A u¶i{A.  
   

    - ßKAY{A S¶ReK{A ™{ÆaC.    
 

    - ßKAY{A S¶ReK{A ™I•OC. 
 

b¶iBfp} ·k X{•K}{A ßa¶ifBp}{A |wR{A 



 
- ßa¶ifBp}{A |wR{A 
 

 B°`yZ} ·} ZB} ß{•vBc Z•R} |•R ™¶ZRI ·AZ•X{{ ™{IBv ©Z¶pe ™ifp}} ©ZIG ·} B¶a¶iBfp} BI¶gv JZwf

|yc{BI ·¶I} •° B}y-1 . ©•w{ mgUK B¢fC ®C ,B¢f`A•K mg• ·k uZRfKs™¶a¶iBfp}{A ©•w{A ´}aK. 

}{BI i¶RK ßK{A ™wif}{A ´}aK ™¶a¶iBfp} ©•w{ ™ifp}}{A ©ZI¬A B¢¶s mgUK ßK{A• ,b¶iBfp |wR{A
ßa¶iBfp}{A. 

 

 

 

 

 

 

 

 

                                               |yc{A       -1 
 
 

- ßa¶iBfp}{A |wR{A ™¢O• ´Rf} 
 

B¢Ria |}By ´{k ™sBO{A X¶XR{A ©XAZI ÕZYf ~M ,™¶wsC ™{•Bi x•s ¨•w} xZ• ™liv mgf. 

 X°Bcfs ,Bt¶tU AZwf ¨•w}{A xZ•{A Zwff ~M ,£{ B¶`A•} B¶a¶iBfp} BI¶gv ia•{A ßs• ¨•w}{A xZ•{A |taC mgf

b¶iBfp}{A ZA•OI ™}jKf} i•iU |yc ßs X¶XR{A ©XAZI m}OK . i•iU{A §Y° ™k•}O} ´}aK u¶i{A
ßa¶iBfp}{A)|yc{A-2(.   

 

 

 

 

 

 

 

S 

N 

  إبرة ممغنطة
S 



- ßa¶iBfp}{A u¶i{A. 
 

• A §Y° ·} iU |y ´}a¶ i•iU{ßa¶iBfp}{A |wR{A iU . |yc JaRI |BycC ©Xk ™¶a¶iBfp}{A u•¶i{{

B¢fk ©X{•K}{A ifBp}{A . ,ßa¶iBfp} J¶gv ·k X{•K} •°• u•¶i{A §Y° |BycC ·} Ωyc ™IZOK{A ßs Bf¶CZ

|yc{A |M}¶ B}y-3®•gf b¶iBfp}{ ßa¶iBfp}{A u¶i{A ) uZR •C bZt{A ©•XR |yc ´{kU.( 
 

 
 

 

 

 

 

 

      
                                        |yc{A-2     ßa¶iBfp} J¶gw{ b¶iBfp}{A u¶i{A   

 
 
 
 
 
 
 
 
 
 
 

                                    |yc{A -3®•gf b¶iBfp}{ ßa¶iBfp}{A u¶i{A  
 
 
 
 
 
 
 

 

 



 

 

 

 

 

 

 

                                    

                             |yc{A    -4ßa¶iBfp} J¶gw{ ßa¶iBfp}{A |wR{A ™¢O . 
 

 ™¢O{A ß° BRΩieA ßa¶iBfp}{A |wR{A ™¢O ·•yK N¶R ™ifp}} ©ZIHI ·¶lKKs ßa¶iBfp}{A |wR{A ™¢O B}C

 |B}c J•fO) d _OSN ( ßa¶iBfp}{A |wR{A AY° ßs ™k•g•}{A ™ifp}}{A ©ZI√{)|yc{A-4.( 

fp}{ ßa¶iBfp}{A |wR{A i•iUs ,£¶{k•ßI•fO{A £Iiv ´{G ß{B}c{A £Iiv ·} £OKK b¶iB.·Ωyc{A-5،6. 

 

 

 

 

 

 
 
 
 

 

                                           |yc{A    -5|yc{A                                -6 
 

 
 
 
 
 
 

S N  جـ      ش



 
- ßKAY{A S¶ReK{A ™{ÆaC 

 
·¶Z}K{A1 

|yc{A |M}¶-1c{A |M}¶•,ßa¶iBfp} J¶gw{ ßa¶iBfp}{A u¶i{A|y-2 ßa¶iBfp}{A u¶i{A  

bZt{A ©•XR |yc ´{k b¶iBfp}{)®•gf.( 

 

 

 

 

 

 

 

          |yc{A      -1                                  |yc{A           -2 

 

·¶{yc{A ßs ™ifp}}{A ©ZI¬A mg• ´{k AXB}KkA-1،2  |y{ ßI•fO{A Jiw{A• ß{B}c{A Jiw{A ~aZ{A ´{k ·…¶I 

b¶iBfp}. 

 

·¶Z}K{A2 
B} ™wif} ßs b¶iBfp}{ ßa¶iBfp} |wR X•O• ´{k …|XKaK u¶y ? 

 

·¶Z}K{A3 
 ·¶{yc{A ßs ·¶Rg•}{A ·¶{¶M}K{A ·} |¶M}K ®C3،4Z¶ZIK{A m}? ØiBU . 

 

 

 

 

                  

|yc{A-3                              |yc{A -4 

 
 

N 

S 
N S 



- ßKAY{A S¶ReK{A ™I•OC 
 

·¶Z}K{A1 
 |wR{A i•iU ·C B}I i•iU ™¢O• ,b¶iBfp}{{ ßI•fO{A Jiw{A ´{G ß{B}c{A Jiw{A ·} £OKK ßa¶iBfp}{A

 ™¢O{A §X…XRK ®Y{A |wR{A ™¢O ß° |wR{A), d _O SN ( Jiw{A• ß{B}c{A Jiw{A ·Hs ,™¶a¶iBfp}{A ©ZI√{

·¶{yc{BI ·¶I} •° B}y ·Bf•y¶ b¶iBfp} |y{ ßI•fO{A-1،2. 

 

 

 

 

 

 

 

 

 

|yc{A-1                        |yc{A    -2 
 

·¶Z}K{A2 
 |y ßs AX¶R• Blg• ™ifp}}{A ©ZI¬A §Y° LYUC AYHs ,™wif}{A §Y° ·} ·yB}C ©Xk ßs ™ifp}} ©ZIG mgf

 ßs nBg•C ©Xk ©ZI¬A LYUC AYG B}C , ßa¶iBfp} |wR B¢I XO•¶ ™wif}{A §Y° ·G Bf{v ·yB}æA §Y° ·} ·By}

 £fG Bf{v ,™wif}{A §Y° iBwf ·} ™iwf{A btf™wif}{A §Y° ßs ßa¶iBfp} |wR XO•¶ º. 
 
 

·¶Z}K{A3 
 |yc{A–3 byl{A jRΩf B}f¶I ,ßI•fO{A Jiw{A ´{G ß{B}c{A Jiw{A ·} £OKK |wR{A i•iU ·æ , ØiBU 

|yc{A ´{k. 

|yc{A-4ßI•fO{A Jiw{A ´{G ß{B}c{A Jiw{A ·} £OKK |wR{A i•iU ·æ ,S¶Re . 

 

 
 



 

©≠Bty{A LAZcª} :- ßÆBIZ¢y{AZB¶K{A• b¶iBfp}{A ·¶I PKBf{A Z¶MDK{A ´{k uZlK¶. 

     - B¶a¶iBfp} AZMC ßÆBIZ¢y{A ZB¶K{{ ·C uZl¶. 

-   b¶iBfp}{A ·¶I |XBIK}{AZ¶MDK{BI x{lK¶ ßÆBIZ¢y{A zZR}{A |}k CXI} ·C uZl¶

ßÆBIZ¢y{A ZB¶K{A•. 

- •¶™¶{}l{A LBw¶IiK{A ßs ™¶a¶iBfp}{A• ≠BIZ¢y{A ·¶I ™{XBIK}{A |BlsæA uj. 

mOAZ}{A :- ßaBaC ™laBK{A ™fa{A b•ZXI fBU{A |BaZ¬A. 

     )XlI ·k ·¶•yK{A• ~¶{lK{{ ßfi•{A ·A•¶X{A.( 

           - n•g•}{A AY° |•BfK¶ ZUE mOZ} ®C. 

mOAZK ßK{A b•ZX{A :- ™¶ÆBIZ¢y{A LAZAX{A. 

- ifBp}{A –X¶XR{A ifp}K–b¶iBfp} ·k X{•K}{A ßa¶iBfp}{A |wR{A. 

B¢I ™fBlKaºA ·y}¶ ßK{A |ÆBa•{A :|vBf z{a  ™t{KU} |BycC LAY ifBp} , ™l¶c• ,  ,

ßÆBIZ¢y zZR} ,ßÆBIZ¢y X{•} ™j¶{o ™¶aBRf zΩaC ,|¶e•K zΩaC , 
 

bZX{A Z¶a |RAZ} 
 

    -  ZB¶K ·k X{•K}{A ßa¶iBfp}{A |wR{AßÆBIZ¢y. 
    - ßÆBIZ¢y{A ZB¶K{A ´{k b¶iBfp}{A Z¶MDK. 

    -  ßÆBIZ¢y{A b¶iBfp}{A )™¶f•`{R{A ™l¶c•{A.( 
    - ßÆBIZ¢y{A zZR}{A 

    - ßKAY{A S¶ReK{A ™{ÆaC.                
    - ßKAY{A S¶ReK{A ™I•OC. 
 
 

ßÆBIZ¢y{A ZB¶K{A• ßa¶iBfp}{A |wR{A 



- ßÆBIZ¢y ZB¶K ·k X{•K}{A ßa¶iBfp}{A |wR{A 
 

XKaZ•C ™IZOK)ŒRSTED(:     

|yc{A ßs ·¶I} •° B}y ™¶ÆBIZ¢y ©ZAX ßs £OZXf• bBRf{A ·} J C z{aI ßKDf-1  

 

 

 

 

 

 

  |yc{A-1                             
B¢f`A•K Xfk £{ ™¶`A•} ·•yK N¶RI z{a{A LRK ™ifp}} ©ZIG |lOf ~M . ,™¶ÆBIZ¢y{A ©ZAX{A ™liBv x{pf

{A ZB¶K{A Z•Z} ™O¶Kf TBIe}{A P°•K jRΩfs ßÆBIZ¢y •° B}y ™f¶l} ™¢O ßs ™ifp}}{A ©ZI¬A uAZRfA• , £¶s

|yc{A ßs ·¶I}-2. 

 

 

 

 

 

 

 

                                        |yc{A-2                          

 ™¶ÆBIZ¢y{A ©ZAX{A ßs X{•}{A ßiIZ} bylf)©ZAX{A ßs ßÆBIZ¢y{A ZB¶K{A §BOKA Z¶pf ®C (|yc{A ßs B}y-3 ,

s|•æA uAZRfºA ™¢O byk ßs ™ifp}}{A ©ZI¬A uAZRfA• xIBa{A TBIe}{A P°•K jRΩf. 

 

 

 

 

 

 

 

 

|yc{A-3                     

 أ ب



 ßs Llg• AYG B¢f`A•K mg• ·k uZRfK ™ifp}}{A ©ZI¬A ·C ßa¶iBfp}{A |wR{{ ™wIBa{A BfKaAZX ·} BfsZk

} |y ßs ™ifp}}{A ©ZI¬A uAZRfA ·C• ,ßa¶iBfp} |wR|wR XO•¶ £fC ´{k |X¶ ·¶KwIBa{A ·¶KIZOK{A · 

ßÆBIZ¢y{A ZB¶K{A £¶s Z}¶ ®Y{A ßaBRf{A z{a{A ZA•OI ßa¶iBfp} . ™O¶Kf X{•K}{A ßa¶iBfp}{A |wR{A AY° ´}a¶

 z{a{A ßs ßÆBIZ¢y{A ZB¶K{A Z•Z}{ßa¶iBfp}•Z¢y{A |wR{A .AZMC ßÆBIZ¢y{A ZB¶K{{ ·G |•wf Bf{lO¶ B} AY°• 

 ·G•,B¶a¶iBfp}uAZRfA ™¢O Z¶pK  z{a{A ßs ßÆBIZ¢y{A ZB¶K{A Z•Z} ™¢O Z¶pK ´{G X•l¶ ™ifp}}{A ©ZI¬A

©ZAX{A ßs ZB}{A ßÆBIZ¢y{A ZB¶K{A ™¢OI x{lKK ßa¶iBfp}•Z¢y{A |wR{A ™¢O ·C ®C ,|vBf{A. 

 

 

- ßÆBIZ¢y{A ZB¶K{A ´{k b¶iBfp}{A Z¶MDK 
     

·¶Kya{A ™IZOK: 

™¶{BK{A |ÆBa•{A ZgRf: 

C ™MΩM ™j¶{o ™¶fA•iaC ™¶aBRf zΩa)JC (,)X _O (,)|( ™¶ZBiI ,|¶e•K zΩaC ,™liBv ,B¶ÆBIZ¢y BRBIe} ,

®•gf b¶iBfp} ,™IaBf} ©X}kC. 

1- |yc{A ßs B}y ™I¶yZK{A xwRf-4 . ßs z{a{A ≠BwI• ßÆBIZ¢y{A TBIe}{A P°•K jRΩf ™liBw{A x{o Xfk

£fBy}. 

 

 

                        
 
 
 
 
 
 

                          |yc{A   -4                      |yc{A        -5 
2- |yc{A ßs B}y ®•gf{A b¶iBfp}{A mgf ~M ™liBw{A SKtf-5  

  z{a{A QZRXK• ßÆBIZ¢y{A TBIe}{A P°•K jRΩf ™liBw{A x{o Xfk)| (™f¶l} ™¢O ßs ·¶Kya{A ´{k)|yc{A-

5.( 

3-  ÆBIZ¢y{A ZB¶K{A ™¢O bylf• ™liBw{A SKtf x{pf ~M ,©X}kæA ™¶ZBiI ßIiv ßiIZ} bylI z{Y• ß

 z{a{A QZRXK• xIBa{A ßs B}y ßÆBIZ¢y{A TBIe}{A P°•K jRΩfs ™liBw{A)| ( ™¢O ßs ·¶Kya{A ´{k

™wIBa{A £OZRXK ™¢O{ ™ayBl}. 



4- b¶iBfp}{A ßIiv ßlg• Z…¶pf• ™liBw{A SKtf . ßs B}y ßÆBIZ¢y{A TBIe}{A P°•K jRΩf ©ZAX{A x{o Xfk

A z{a{A QZRXK• xIBa{)| ( ©Z¶UæA ™{BR{A ßs £OZRXK ™¢O{ ™ayBl} ™¢O ßs ·¶Kya{A ´{k)™{BR{A3 .(

 z{a{A L{lO ßK{A ©•w{A ß}af)| ( ·¶Kya{A ´{k QZRXK¶™¶a¶iBfp}•Z¢y{A ©•w{A) fΩIº ©•v.( 

ß{¶ B} xIa B}} PKfKaf     : 

 

                                  Mª¶ b¶iBfp}{A ·GßÆBIZ¢y{A ZB¶K{A ´{k Z. 
     

 

 

 

- ßÆBIZ¢y{A b¶iBfp}{A 
 

™l¶c•{A ß° B} ? 

|`Bk ZBiG ´{k u•t{}• ™w¶vZ ™{`Bk ©XB}I u{p} ßaBRf z{a ß° ™l¶c•{A .B¢f} ™t{KU} |BycC mÆBc•{{: 

1- ™¶f•`{R{A :B¢f} `¶}f• , B°Ziv ·} ZIyC |•iI `¶}KK•: 

       I-  ™weΩK} LBw{R LAY ™{¶•i ™l¶c•)|yc{A- (1    

   II   - ©XkBIK} LBw{R LAY ™{¶•i ™l¶c•)|yc{A-2( 

 

 

 

 

 

 

  |yc{A-2                               |yc{A         -1 

1- ™Ria}{A ™l¶c•{A : •Ka} B¶{}k B¢{yc• B°Ziv ~B}C AXO Z¶pe B¢{•i ,™weΩK} B¢KBw{R)|yc{A-3.( 

 

 

 

 

 

 

 

|yc{A-3 



ZB¶K Z•Z} ·C BwIBa BfsZkB¶a¶iBfp} ΩwR Z¶UæA AY° ZA•O ßs X{•¶ |vBf z{a ßs ßÆBIZ¢y  . ·¿A Z…Z}f

z{Y ≠AZO ·} NXR¶ AYB} ™sZl} |•BRf• ,™¶f•`{R ™l¶c• ßs B¶ÆBIZ¢y AZB¶K . JZBOK{BI ~•wf z{Y ™sZl}{

™¶{BK{A: 

™IZOK{A1: 

|yc{BI ·¶I}{A ßÆBIZ¢y{A J¶yZK{A xwRf{-4 ·} ·•yK¶ ®Y{A•: 

       -  ™l¶c•™¶f•`{R. 

       - ßÆBIZ¢y TBIe} 

       - ©X}kC ™¶ZBiI. 

- ™liBv. 

 

 

 

 

 
 
 
 
 
 

                                                              |yc{A      -4 
  ·B}•{l} §BIiv Ba¶iBfp} ™¶f•`{R{A ™l¶c•{A ß¢O• ·} |y ZA•OI x◊{lf ~M.|yc{A-5. 

A J¶yZK{A ™liBv x{pf B}Xfk |yc{BI |M}}{-5jRΩf : 

  - ©ZAX{A ßs ßÆBIZ¢y{A ZB¶K{A Z•Z} ´{k ºAX TBIe}{A P°•K. 

  -ßI•fO{A Jiw{A JAYOfA )S (£O•{A •Rf b¶iBfp}{{)J (™l¶c•{{ . 

  - ß{B}c{A Jiw{A JAYOfA)N (b¶iBfp}{{1£O•{A •Rf )C(™l¶c•{{ . 

 

 

 

 

 

 

 

 
                                              

                               |yc{A-5 



·Bt{KU} B¢¶¢O• ·C• ,b¶iBfp} z•{a Ly{a ™l¶c•{A ·C xIa B}} PKfKaf   .£O•{Bs)C( z•{a btf z{a 

  £¶}af z{Y{ ,b¶iBfp}{{ ßI•fO{A Jiw{AB¶I•fO B¢O• £O•{A z{a B}f¶I ,™l¶c•{{ )J( btf ™l¶c•{{ a z•{

 £¶}af z{Y{ ,b¶iBfp}{{ ß{B}c{A Jiw{AB¶{B}c B¢O•™l¶c•{{ . 

ßI•fO ZU¿A• ß{B}c B}°XRC ·Bt{KU} ·B¢O• B¢{ SIeC ßÆBIZ¢y ZB¶K B¢¶s Z} ßK{A ™l¶c•{A §Y¢s ,£¶{k•. 

|yc{A J¶yZK ™liBv SKtf-5jRΩfs : 

      - TBIe}{A ≠BtifA. 

      - ¶lg• ´{G ·¶w{l}{A ·¶a¶iBfp}{A ©X•k·¶¶{eæA B}¢. 

  £KIaKyA ®Y{A ßa¶iBfp}{A z•{a{A LXws Xv ™l¶c•{A ·C ßfl¶ AY°•   

   b¶iBfp}{A JYOK XlK ~{ ß¢s ,B¢I ßÆBIZ¢y{A ZB¶K{A Z•Z} Xfk. 

|yc{A J¶yZK ßs ©X}kæA ™¶ZBiI ßIiv ßlg• ·¿A bylf{-5jRΩfs X¶XO ·} ™liBw{A x{pf ~M , : 

     - TBIe}{A P°•K. 

     - IAßI•fO{A Jiw{A XBlK)S(b¶iBfp}{{2£O•{A ·k)J(™l¶c•{{  . 

     - ß{B}c{A Jiw{A XBlKIA)N (b¶iBfp}{{1£O•{A ·k)C (™l¶c•{{. 

 ™l¶c•{A ß¢O• ·C PKfKaf)C(,)J (AZ¶pK Xv .£O•{Bs)C (• ,B¶{B}c B¢O• SIeC B¶I•fO B¢O• ·By ®Y{A 

£O•{A)J (B¶I•fO B¢O• SIeC B¶{B}c B¢O• ·By ®Y{A. 

 • ™}Bk ©Z•eI: 

   ß{B}c £O•,·B¢O• B¢{ ·•y¶ ßÆBIZ¢y ZB¶K B¢I Z}¶ ™l¶c• |y 
    • ßI•fO £O•  .ZB¶K{A ™¢O Z¶pKI ·¶¢O•{A ·} |y ~aA Z¶pK¶ 
   B¢¶s ZB}{A ßÆBIZ¢y{A . 

 

 ·¶{{A X¶XR{A ·} ™liv ™¶f•`{R{A ™l¶c•{A |UAX |UXf B}Xfk 

™¶X¶XR ©A•f B¢¶}af _ {A J¶yZK{A `Off ~M _|yc{BI |M}}{A ßÆBIZ¢y-6   JAYOfA ™liBw{A x{o Xfk jRΩf

Z¶}Ba}{A §Y° iwaK B¢RKs Xfk• ,©A•f{A ´{G ™¶X¶XR{A Z¶}Ba}{A. 

 

 

 

 

 
 

|yc{A-6 



 

 b¶iBfp} z•{a z{aK ™liBw{A x{o Xfk LRIeC ™¶X¶XR{A ©A•f{A• ™l¶c•{A ·} ™{ycK}{A ™{}O{A ·C ®C

)|yc{A-6( ™liBw{A SKs Xfk ·y{ ,)™l¶c•{A ßs ZB}{A ßÆBIZ¢y{A ZB¶K{A |A•` ( ™ifp} ·C ®C ,z•{a{A AY° XwtK

B¢Kl¶c• ßs ZB}{A ZB¶K{A |A•`I |•`K ß¢s ,™Kvª} ™{}O{A §Y° . ™{}O{A §Y° ß}af b¶iBfp}{A
ßÆBIZ¢y{A.B¢f} LBw¶IiK ©Xk ßÆBIZ¢y{A b¶iBfp}{{•: 

        - ßÆBIZ¢y{A bZO{A. 

        - R{A ~BaOæA ™lsAZ™¶X¶X. 

        - ™{RZ}{A )Relais.( 

 

 

- ßÆBIZ¢y{A zZR}{A 
 

 ßÆBIZ¢y ZB¶K £¶s Z}¶ |vBf ®C ·DI BfsZk Xv Bfy ,ßÆBIZ¢y{A ZB¶K{A ´{k b¶iBfp}{A Z¶MDK{ BfKaAZX Xfk

fΩIº ©•w{ mgU¶ ßa¶iBfp} |wR ·}g X•O•}• . LByZR}{A ™kBfe ßs ©Z°Bj{A §Y° L{}lKaA

™¶ÆBIZ¢y{A .¶ytK Xfls|BtiC ™Il{{ ™¶ÆBIZ¢y{A LByZR}{A XRC z)ΩM} ©ZB¶a (·} ·•yK¶ zZR}{A AY° ·C XOKa: 

   - ßÆBIZ¢y{A ZB¶K{A £¶s Z}¶ ®Y{A |vBf{A |M}K B°Z•XI ß°• ,™l¶c• ßs |M}K¶ zZRK} ≠`O. 

   - LIBM b¶iBfp} ßs |M}K¶ LIBM ≠`O. 

R}{{ S}aK xRA•{ zZRK}{A ≠`O{A• LIBM{A ≠`O{A m} QƒZX≈K  ™¶XBk ©Z•eI |}l¶ ·DI zZ . 

 

 

 

 

 

 

 

 

                                                             

 

 

 

 

 

 



 

- ßKAY{A S¶ReK{A ™{ÆaC. 
 

 ·¶Z}K{A1 
ßaBRf z{a• ©X}kC ™¶ZBiI ´{k ™¶ÆBIZ¢y ©ZAX ®•KRK)C (™liBv• B¶Iaf j¶{o. N¶RI ™ifp}} ©ZIG  mgf

{{ ™¶`A•} B¢f`A•K Xfk ·•yK|yc{BI Sg•} •° B}y z{a-1. 

 

 

 

 

 

 

 

 

|yc{A-1 
™liBw{A x{o Xfk: 

           1- ™ifp}}{A ©ZI√{ NXR¶ AYB} ? 

2- ™IZOK{A §Y° ·} £OBKfKaA zfy}¶ AYB} ? 

3-ZB¶K{AZ•Z} ·k ucy{A ßs ©Z°Bj{A §Y° |ΩpKaA zfy}¶ u¶y  º ™¶ÆBIZ¢y ©ZAX ßs £}Xk ·} ßÆBIZ¢y{A

TBIe} ´{k ®•KRK BIZ¢y ucy{A ´{k zXkBa¶ ZUE ßÆBIZ¢y Zefk ®C •C ßÆ ·k  ?ZB¶K{A Z•Z} 

 ·¶Z}K{A2 
|yc{A |M}¶-2~aBI LZ¢KcA ™IZOK ≠AZO¬ |}lKa¶ ßÆBIZ¢y J¶yZK{ B¶i¶iUK B}aZ  ·¶l}. 

1- ~aºA AY° •° B} ? 

2- ™IZOK{A §Y° ≠AZOG ·} uX¢{A •° B} ? 

 

 

 

 

 

 
 

  

                                                |yc{A-2 

)أ(  



 ·¶Z}K{A3 
™liBv• ©X}kC ™¶ZBiI ,™¶f•`{R ™l¶c• ´{k ™¶ÆBIZ¢y ©ZAX ®•KRK. 

 ·`A•K Xfk ™l¶c•{A ß¢O• XRæ ΩIBw} ßI•fO{A £Iiv ·•y¶ N¶RI ,|Kt{A ~¶Xk i¶UI Ba¶iBfp} x{lf

|yc{BI Sg•} •° B}y b¶iBfp}{A-3 

 

 

 

 

 

 
 

 

|yc{A-3 
1- Jiw{A JYOf¶ ™liBw{A x{o XfkS }{{   ™l¶c•{A •Rf b¶iBfp.™l¶c•{A ß¢O• ·} |y n•f PKfKaA. 

2- ™liBw{A SKtf .?b¶iBfp}{{ NXR¶ AYB} 

3- ß¢O• ·} £O• |y ~aA x{lK¶ AYB}I ™l¶c•{A ? 

 

·¶Z}K{A4 
1- ßÆBIZ¢y{A zZR}{A |}k CXI} •° B} ? 

2- ?·•yK¶ B}}• ,ßÆBIZ¢y{A b¶iBfp}{A ´fl} S◊g• 

 

 

- ßKAY{A S¶ReK{A ™I•OC 
 

·¶Z}K{A1 
1- uZRfK™f¶l} ™¢O ßs B¢f`A•K mg• ·k ©ZI¬A . 

2-  Z}¶ B}Xfk ßÆBIZ¢y{A ZB¶K{A ·C ™IZOK{A §Y° ·} PKfKaf ßs  ΩwR |vBf{A AY° |•R Xfi{•¶ £fHs |vBf

B¶a¶iBfp}. 

3- ™¶ÆBIZ¢y ©ZAX ßs XO•¶ |vBf ZA•OI ™ifp}} ©ZIG |lOf ™w{p}.  AY¢s ,©ZAX{A x{o Xfk LsZRfA AYG

´{k |X¶ ·C ÆBIZ¢y{A ZB¶K{Aß ©ZAX{A §Y° ßs Z}¶) ßa¶iBfp}{A ZMæA    ßÆBIZ¢y{A ZB¶K{{.( 
 
 
 
 



 ·¶Z}K{A2 
1-   •° ™IZOK{A §Y° £I LZ¢KcA ®Y{A ~aºA"·¶Kya{A ™IZOK." 

2-  |wR ßs X•O•} •°• , ßÆBIZ¢y{A ZB¶K{A £¶s Z}¶ ®Y{A |vBf{A ·C ·} XyDK{A •° ™IZOK{A §Y° ·} uX¢{

ßa¶iBfp} ¢y{A ©•w{A ´}aK ©•w{ mgU¶ ,™¶a¶iBfp}•Z. 

 
·¶Z}K{A3 

1- ßI•fO{A Jiw{{ |IBw}{A ™¶f•`{R{A ™l¶c•{A £O•)S(  ZU¿A £O•{A• ,B¢{ ß{B}c{A £O•{A •° b¶iBfp}{{

B¢{ ßI•fO{A £O•{A •°. 

3- ß{eæA £f`A•K mg• ´{G b¶iBfp}{A X•l¶ ™liBw{A SKs Xfk. 

4- ™l¶c•{A ßs Z}¶ ®Y{A ZB¶K{A ™¢OI £O• |y ~aA x{lK¶. 

 
 

·¶Z}K{A4 
1-I}•° ßÆBIZ¢y{A zZR}{A |}k CX :ßÆBIZ¢y{A ZB¶K{A• b¶iBfp}{A ·¶I |XBIK}{A Z¶MDK{A. 

2-iIKZ} §X{•¶ ®Y{A ßa¶iBfp}{A |wR{A ·y{,b¶iBfp} •° £¶s ßÆBIZ¢y{A ZB¶K{A Z•Z}I ,  £Kifp} ·C ®C

™Kvª} . b¶iBfp}{A ·•yK¶  ¶{{A X¶XR{A ·} ©A•f B¢{UAXI ™¶f•`{R ™l¶c• ·} B¶{}k ßÆBIZ¢y{A·. 

 

 
 



 

 
 

™¶}{k LBR{ie} 
Terminologie scientifique 

™¶IZl{A ™¶afZt{A 
b¶iBfp} Aimant

ifBp} Aimants

™¶a¶iBfp} Magnétisme

ßl¶Ii b¶iBfp} Aimant naturel

ßa¶iBfp} J¶gv Barreau aimanté

®•gf b¶iBfp})bZt{A ©•XR |yc ´{k( Aimant en fer à cheval

™ifp}} ©ZIG Aiguille aimantée

ß{B}c Jiv Pôle Nord

ßI•fO Jiv Pôle sud

 msAXK)ZsBfK( Répulsion 

JYBOK Attraction

ßa¶iBfp}{A |wR{A Champ magnétique

ßgZæA ßa¶iBfp}{A |wR{A Champ magnétique terrestre

™{e•I{A Boussole

™¶a¶iBfp}•Z¢y Electromagnétique

ZB¶K ·k X{•K}{A ßa¶iBfp}{A |wR{A Champ magnétique crée par 
un courant

ßa¶iBfp}{A u¶i{A Spectre magnétique 

™¶f•`{R ™l¶c• Solénoïde

™¶a¶iBfp}•Z¢y{A ©•w{A Force électromagnétique

ZB¶K ´{k ßa¶iBfp}{A |wR{A Z¶MDK Action du champ 
magnétique sur un courant 



|•æA |BaZ¬A bZ¢s 
 
 

  ~vZ ™¶}¶{lK{A ©XR•{A :1 – ßÆB¶}¶y{A |•RK{A  
  ~vZ ™¶}¶{lK{A ©XR•{A :2 –™{Ky{A jBtRfA  
  ~vZ ™¶}¶{lK{A ©XR•{A :3 – QY•}f{A المجهري ßÆB¶}y{A |•RK{{.
 ~vZ ™¶}¶{lK{A ©XR•{A :  4 –™¶ÆB¶}¶y{A `•}Z{A . 
- ßO•{•fyK{A n•Zc}{A  • ™¶}{l{A LBR{ie}{A ©XB}{A  |BO}I ™eBU{A 

B¢Kº…•RK• 
 

A |BaZ¬A bZ¢sßfBM{ 
 

™¶a}c{A ™vBi{BI ≠B}{A ·¶UaK n•Zc}

 1- ·•ya ~C ™yZR

 2-B°ZBa} • J{e ~aO ·} ™iwf ™yZR 

 3-J{e ~aO ·} iBwf ™yZR 

 4-zZRK}{A ™kZa 

 5-™yZR{A |wf ~K¶ u¶y 

 6- }cZßO•{•fyK n•
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