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|•æA  |B___aZ¬A Z•B__R} 
 
 

 1 –  ßR{A ·ÆBy{{ ™¶ÆB¶`¶t{A • ™¶ÆB¶}¶y{A LBf•y}{A: 
 *          ™¶fXl}{A LBf•y}{A 
 *           ™¶•gl{A LBf•y}{A: 

                 -LB¶Zya{A  
                 -~aX{A  
                 -LAX¶K•ZI{A  

 *           ™¶ÆB¶`¶t{A LºBR{A|¶{BR}{{ 
 2 – ™¶{U{A ™¶I¶yZK ©X__R• 

           *™¶{U{A ™¶fI ™aAZX xZi • LB¶fwK 

 *          ßÆ•g{A Z¢O}{BI ™¶{U{A fRs 

 3 –™_¶•{__U{A LºXBI}{A  
 *          ≠B}{A LºXBI} 
 *          ™{Rf}{A XA•}{A LºXBI} 
*           A•}{A |BwKfG xZi • ™¶•{U{A LºXBI}{A Zw}X 
 *          |•æA |BaZ¬A ·¶ZB}K 
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ß_R{A ·ÆBy{{ ™¶ÆB_¶`¶t{A • ™¶ÆB_¶}¶y{A LBf•y}{A 
 

         ™_Ã¶fƒXl}{A LB_“f•y}{A  
  CbZX{A uAX°:  

-™¶R{A ©XB}{A ßs ≠B}{A X•O• ·k ß_I_¶ZOK{A ucy{A.     

-™¶fA•¶R • ™¶KBIf ™¶R ≠BgkC ·} ßfXl} |•{R} Z¶gRK. 

 -·k ucy{A™¶fXl}{A LBf•y}{A hlI Fe+2, cl- ,So4--, I, Po4-- ,Ca+ ,K+ ,( 

  -©XB}{A ßs B¢K¶}°C • B°XOA•K |BycC • B¢Iaf QAZUKaG . 

bZX{{ ™}`Ω{A ©…X}{A : 05LBkBa . 

bZX{{ ™}`Ω{A |ÆBa•{A :  ™RBcZ ,ßKBIf{A XB}Z{A   ™RBcZ ,L¶ZIy ™I{k ,zaB} ,Xv•} ,ZBIKUA J_¶_IBfC

™RBcZ ,bXl{A Z•{y h}R ,~jk ,Z•YI ,™O`Bi ™{gk ,≠AZgU xAZ•C ,J¶{R{A |e} ,|•I ,z}a{A 

 ≠B}{A )HCL (  L•`¿A h}R)HN03 ( ™gt{A LAZK_f)AgN03( ~•¶ZBI{A Z•{y ,)BaCl2( ucBy ,

z¶ZyI{A h}R ,~•¶f•}æA LºA`yC ,LAX¶_I{•}{A. 

bZX{BI ™eBU{A mOAZ}{A : ™¶l¶_Ii{A ~•{l{A JBKy .M{BM{A ™fa{A®•fBM ™. 
 

   
bZX{A ~¶}eK:    

 
 -X¶¢}K 
  -™¶fA•¶R• ™¶KBIf ≠BgkC ßs ≠B}{A X•O• ·k ucy{A . 
 -™¶fA•¶R• ™¶KBIf ™¶R ≠BgkC ·} ßfXl} |•{R} Z¶gRK . 
-™t{KU} LBf¶k ßs ™¶fXl}{A XZA•c{A hlI ·k ucy{A . 
-©XB}{A ßs B¢K¶}°C • ™¶fXl}{A TΩ}æA • ≠B}{A ™Iaf  . 
-K{A ™{ÆaC  ßKAY{A S¶Re .-ßKAY{A S¶ReK{A ™I•OC . 
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 X¶¢}K       
 

 LBfÆBy{A |y ßs XOA•K¶ •¢s z{Y{ ,≠B} ·•XI ©B¶R º • ,™{ÆBa{A £KZ•e ´{k ≠B}{A X•O•I ©B¶R{A iIKZK

™¶R{A. 

 T•Zi}{A |Aªa{A • :? £K¶}°C ß° B} • ? §X•O• ·k ucyf u¶y 
 
 

 1 - ≠B}{A X•O• ·k ucy{A : 
 

™IZOK : ßs mgf ß{A•K{A ´{k ™sBO ZBIKUA J_¶_IBfC ™lIZC : 

 C – |•æA J•IfæA  :B¶{•eBs •C S}v Z•YI. 

 J- ßfBM{A J•IfæA  :≠AZgU xAZ•C. 

 Q- N{BM{A J•IfæA  :~jk ·} £liv                   .   

 X - mIAZ{A J•IfæA  :™O`Bi ™{gk.  

™ÆXB° ZBf ´{k ™lIZæA J_¶_IBfæA ·Uaf  .c{A ZjfC |y- 1 – 

 
   J•IfæA)1      ( J•IfæA )2      ( J•IfæA )3       ( J•IfæA )4( 
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™jRΩ}{A:  ·AZXO{A ´{k ™¶ÆB} LAZ¶iv |ycI £tMByK • ™lIZæA J_¶_IBfæA  ßs ≠B}{A ZBUI xΩifC

J_¶_IBfø{ ™¶{UAX{A. 

™O¶K_f{A : If{A • ™¶fA•¶R{A ™¶R{A LBfÆBy{A ≠BgkC ®•KRK≠B}{A ´{k ™¶KB 
 

2- ßfXl} |•{R} Z¶gRK : 
 
 C-  ™¶KBIf ≠BgkC  

    ßKBIf{A XB}Z{A ™RBcZ:  Ω}By BvZR ™¶KBIf ·Bw¶a• xAZ•C xZRf ) X¶}ZK{BI ™¶{}l{A §Y° uZlK (

 ß{pI ~•wf ~M ,ßKBIf{A XB}Z{A ´{k |eRf_s200 ßs ßKBIf{A XB}Z{A AY° ·} r)1 (  Ziw}{A ≠B}{A ·} ZK{

 ©X}{)15  (ßKBIf{A  XB}Z{A ™RBcZI uZl¶ B¶_Iaf uBtc |ÆBa ´{k |eRf_s ,i¶{U{A ScZf ~M ™w¶vX. 

bXl{A ™RBcZ:  

 ß{pI ~•wf100 ßs bXl{A ·} r1 ©X}{ Ziw}{A ≠B}{A ·} ZK{ 15 ´{G ™w¶vX 20 ,A«X¶_O £wRaf …~M ™w¶vX 

bXl{A ™RBcZ ´{k |eRf_s i¶{U{A ScZf •. 

™RBcZ z}a{A : 

 ß{p_f100A ·} r ßs z}a{1 ·} ©X}{ Ziw}{A ≠B}{A ·} |15 ´{G 20 i{U{A • xRa{A m} ™w¶vX 

z}a{A ™RBcZ ´{k |eRf_s ScZf ~M ,X¶_O{A. 
 
 

 ™¶fXl}{A XZA•c{A hlI ·k ucy{A: 
 

 LBRBcZ{A ßs ™¶fXl}{A TΩ}æA ·k ucy{A ~K¶ ) z}a{A ™RBcZ ,bXl{A ™RBcZ ,ßKBIf{A XB}Z{A ™RBcZ

 (¶•¶R{A |ÆA•a{A ßs • ™ ) xZl{A ,|•I{A ,~X{A |e} ,J_¶{R{A |e}.( 

 LAZ•{y{A ·k ucy{ACl- : 

 ™IZOK : ZBIKUG J•IfC ßs mgf5~a 3 h}R ·} LAZiv B¢{ u¶gf • ßKBIf{A XB}Z{A ™RBcZ ·} 

 L•`¿A )HN03 ( ™gt{A LAZK_f ·} LAZiv u¶gf ~M ßg}BR iBa•{A |lO{ )AgN03  ( 

ucBy. |yc{A ZjfC-2 - J•IfæA …QZfCX¢¶ £yZK_f ~M A«X¶_O. 
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 |yc{A                      )2( 
 
 
 
 

 ™jRΩ}{A: ™gt{A X¶ Z•{y ·} h¶_IC JaAZ  |yc_K¶)AgCl2 ( ≠•g{{ h…Zk AYG £fC £eA•U ·}
Z}aæA ·•{{A YUD¶. 

 ™O¶K_f{A :LAZ•{y{A XZA•c ´{k ßKBIf{A XB}Z{A ™RBcZ ®•KRK. 

 *™IZOK{A bt_f ©XBkG ·y}¶™O¶K_f{A bt_f ´{k |eRf ΩM} |•I{By ®•¶R |ÆBa ´{k . 

 LBK¶ZIy{A ·k ucy{A4S0:  

 ™IZOK: ZBIKUG J•IfC ßs mgf5~a 3 h}R{A ·} LAZiv B¢{ u¶gf • ßKBIf{A XB}Z{A ™RBcZ ·} 
 ≠B}{A Z•{y)HCl ( ~•¶ZBI{A Z•{y ·} LAZiv • ,i¶a•)BaCl2) ( L¶ZIy{A  ucBy ( J•IfæA …QZf
 ~M ,A«X¶_OCX¢¶ £yZK_f .  ZjfC 

 |yc{A-3-▼ 

 ™jRΩ}{A: ~•¶ZBI{A LBK¶ZIy ·} h¶_IC JaAZ |yc_K¶BaS04. 

 ™O¶K_f{A:LBK¶ZIy{A XZA•c ´{k ßKBIf{A XB}Z{A ™RBcZ ®•KRK. 

 
 
 
 
 
 
 
 

             |_yc{A –3-   

*     |•I{By ®•¶R |ÆBa |B}lKaBI ™O¶K_f{A bt_f ´{k |•eR{A zfy}¶. 
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{A ·k ucy{A•tLB_ta -4P0 

 *      ™IZOK:  ZBIKUG J•IfC ßs mgf5~a 3 h}R ·} ·¶KZiv u¶gf• ,ßKBIf{A XB}Z{A ™RBcZ ·} 
 L•`æA )HN03( ucBy ,~•¶f•}æA LAX_I_¶{•} ·} LAZiv u¶gf …~M ßg}BR ia•{A |lOf{ ,

CX¢¶ £yZK_f ~M A«X¶_O J•IfæA …QZf  L¶ZIy{A   .           |yc -4-▼                                                   

 
 
 
 
 
 
 
 

™jRΩ}{A : ~•¶f•}æA LAX_I_¶{•} •ta•s ·} ZteC JaAZ |yc_K¶. 

™O¶K_f{A : LBta•t{A XZA•c ´{k ßKBIf{A XB}Z{A ™RBcZ ®•KRK. 

 
A X¶XR{A ·k ucy{Fe+2  

 ™IZOK: ZBIKUG J•IfC ßv mgf5~a 3 ·} LAZiv B¢{ u¶gf …~M bXl{A ™RBcZ ·}  X¶ay•ZX¶°
 ~•¶X•e{A)Na0H(CX¢¶ J•IfæA zZK_f , . |yc{A ZjfC-5▼  

 ™jRΩ}{A : X¶XR{A LA≠B} ·} Z}R} …ßfI JaAZ |yc_KFe(OH)2. 

 ™O¶K_f{A :X¶XR{A XZA•c ´{k bXl{A ™RBcZ ®•KRK. 

 |yc{A-5▼ 
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 X•¶{A ·k ucy{A: 

 ™IZOK: ZBIKUG J•IfC ßs mgf5~a 3gf ~M ,z}a{A ™RBcZ ·} ≠Bcf{A J_¶{R ·} ™¶}y B¢{ u¶ . QZf

CX¢¶ £yZK_f ~M J•IfæA . |yc{A ZjfC-6-.▼ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ™jRΩ}{A : ß_Ot_fI{A xZ`æA ·•{{BI |•{R}{A ·•{K¶ 

 ™O¶K_f{A :X•¶{AXZA•c ´{k z}a{A ™RBcZ ®•KRK. 

 *™gt{A LAZK_f |B}lKaHI z{Y • ,z}a{A ™RBcZ ßs X•¶{A XZA•c ·k ucy{A ·y}¶ AgN03 |c_K¶s 

 ™gt{A •¶X•¶ ·} h¶_IC JaAZAgI. 

 ~•¶a{By{A ·k ucy{A+Ca J_¶{R{A |e} Z¶gRK: YUDf10~a 3 £{ u¶gf • J_¶{R{A ·} 4~a 4  ·}

`yZ}{A …|U{A h}RCH3C00H) ( XlI •15 ,J_¶{R{A |e} •° ~ÆBk Zte} |Æ{a |yc_K¶ ™w¶vX 

 ©ZcBI} £Kg•}R |¶XlKI ~•wf …~M S¶cZK{BI £¶{k |eRf ©XkBv ™sBgHI)NaH.( 

 ™IZOK: ZBIKUG J•IfC ßs mgf5~a 3  LºBayC ·} LAZiv £{ u¶gf ~M ,J_¶{R{A |e} ·}

~•¶f•}æA .CX¢¶ £yZK_f ~M A«X¶_O J•IfæA …QZf . |yc{A ZjfC-7-▼ 
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 ™jRΩ}{A :~•¶a{By{A LAXBayC ·} h¶_IC JaAZ |yc_K¶' )Co)2-Ca.( 

 ™O¶K_f{A :A |e} ®•KR¶~•¶a{By{A XZA•c ´{k J_¶{R{. 

 ~•¶aBK•I{A ·k ucy{A)K+( ZBIKUG J•IfC ßs mgf5~a 3 ™RBcZ ·}  

 z¶ZyI{A h}R ·} LAZiv u¶gf ~M ßKBIf{A XB}Z{)Z}{A h}R ( zZK_f • 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.                                    |yc{A-8 
 xIBa{A   ©X}{ J•IfæA–8- 

™jRΩ}{A :  |yc_K¶~•¶aBK•I{A LAZyI ·} ZteC ®ZIG JaAZ. 

™O¶K_f{A : ~•¶aBK•I{A XZA•c ´{k ßKBIf{A XB}Z{A ™RBcZ ®•KRK. 

 ™¶fXl}{A LBIyZ}{A  fA•U • ™Iaf: 

 ßs |UX¶ ßfA•¶R•C ßKBIf ZXe} LAY L_fBy ≠A•a ™¶R{A ©XB}{A ·C BfjRº ™¶{}l{A JZBOK{A ·} BvΩifG

™¶fXl}{A TΩ}æA • ≠B}{A ,B¢I_¶yZK. 

1 - ≠B}{A: • ,§X•O•I ©B¶R{A iIKZK• ,ßR{A ·ÆBy{A ~aO ßs §XOA•K ™Iaf N¶R ·} LBIyZ}{A ~°C ZIKl¶

£fk ≠Bf_pKa¬A ·y}¶ º. 

*≠B}{A ™¶}y JBaR:  XlI £f` • ©XBkG ~M ,u¶tOK{A |Iv £f`•I ,B} •gk ßs ≠B}{A ™¶}y JBaR …~K¶

•}{A ≠B}{A ™¶}y |M}¶ ·¶f`•{A ·¶_I xZt{A • ,u¶tOK{A™vΩl{A xs• b•ZX}{A •gl{A ßs ©X•O  . 

 b =z1 - z2   N¶R      :≠B}{A ·`• b   .z1z    u¶tOK{A |Iv •gl{A ·`• ,2 •gl{A ·`• ,

u¶tOK{A XlI 
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™¶{BK{A ™vΩl{A ·} ≠B}{A ™Iaf JBaR ·y}¶ B}y: 

z1-z 2  X  100         •C bx 100   

      z                              z           

~_vZ |•XO{A z¶{G•)1  (™¶R{A ≠BgkºA hlI ßs ≠B}{A  ™Iaf ·¶_I_¶  ®Y{A 

 ´{G z{AY X•l¶ • ™¶KBIf{A • ™¶fA•¶R{A ™¶R{A ©XB}{A≠BfI ßs ™ltKZ} JafI |UX¶ ≠B}{A ·C |•XO{A ·} SgK¶

™¶R{A  ©XB}{A ßs ™¶aBa CZA•XBI ~B¶w{{ £{°ªK ßK{A ™¶ÆB¶}¶y{A • ™¶ÆB¶`t{A ≠B}{A fA•U. ~vZ |•XO{A)1( 
 

 ™I_af{A ™¶KBIf{A  LBfÆBy{A ™Iaf{A ≠BgkæA  ™¶fA•¶R{A  

95  
80 - 95  
80 - 90 
70 - 80 

40 - 80 
10 - 12 

   bU{A  
 ™¶Zi{A ZB}M{A • Jfl{A 

LB¶Zit{A 
™t{oæA™¶`•{¶{¶a{A  

™¶_IcU{A ™t{oºA 
•YI{AZZ  

76 
83 
78 
75 
70 
25 

 ·Baf¬A   ~aO  
™{gl{A                

                    r B} X{A
                  XIy{A 

                 ·BKÆZ{A 
                       ~Bjl{A

75   ™¶•gl{A ßs ≠B}{A ia•K}
™¶KBIf{A 

 
60 

≠B}{A ia•K} 
™¶fA•¶R{A ™¶•gl{A ßs  

≠B}{{ ™¶ÆB¶`¶t{A fA•U{A :  

{A™¶k•f{A ©ZAZR:  

™}`Ω{A ©ZAZR{A ™¶}y ß° msZ{ 1 ©ZAZR{A ·•yK • ©XRA• ™¶•Æ} ©ZAZR ™OZX ZAXw}I ©XB}{A ·} r 

 _I ZXw_K N¶R ¨ZUC |ÆA•a m} ™fZBw}{BI ™¶{Bk ≠B}{{ ™¶k•f{A )1 (z{Y Sg•¶ ß{BK{A |•XO{A • ™¶Z¶ZR 
 

ZUIK{A ©ZAZR :  

ZUIK{A  ©ZAZR ™_¶k•_f{A ©ZAZR{A  ©XB__}{A 

537  ™¶Z¶ZR 
06 2"       
 
 

1       ™¶Z¶ZR 
0.574       "  
0.310"         
0.330"         

               ≠B__}{A
 ß{¶MºA |•Ry{A 

`{A L¶`·•K¶ 
             x_I_Æ`_{A
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  |¶•RK{ ™}`Ω{A ©ZAZR{A ™¶}y ß°1 • ,™¶`Bp{A ™{BR{A ´{G ™{ÆBa{A ™{BR{A ·} ©XB}{A ·} r 

} ,≠B}{A ßs ™¶{Bk ©ZAZR{A §Y° ·•yK J ZXw_K N¶R ¨ZUæA |ÆBa•{BI ™fZBw537 |•XO{A •  ©Z¶ZR 

  z_{A Y  Sg•¶ xIBa{A 

™IAYºA :  

™t{KU} |¶{BR} £l} |yc_K N¶R ¨ZUæA |a A•{A £¶s J•YK X¶_O J_¶Y} ≠B}{A ZIKl¶   . 

 ™sBMy{A : 
G •ti¶   YÆfk £KsBMy |w_Ks £}OR  XA X`¶• XX}K¶ X}OK{A Xfk N¶R ™¶{Bk ≠B}{A ™sBMy §Y° • ´{kæA ´{

 ™¶_O•{•¶_I{A ™¶RBf{A ·} ©Z¶_Iy ™¶}°C B¢{ ™¶eBU{A. 

- ·B¶{p{A ™OZX : ß° ≠B}{A ·B¶{o ™OZX100°~  . 

 ≠B}{{ ™¶ÆB¶}¶y{A fA•U{A  ~°C : 

 * ≠B}{A ™g•}R ™OZX(P H )   :  N¶R ™{XKl} ≠B}{A ™g•}R7 = PH |M}æA ia•{A ZIKl¶ z{Y{ 

By LΩkBtK{A ·} X¶Xl{A N•XR{ |¶{RK{ ) ™°B}¬A(J¶yZK{A •. 

       |wf  ™¶{}k  ßs ´}jk ™}¶v  B¢{ ™¶eBU{A §Y°• ,B¶ÆB¶}¶y B’t¶lg ≠B}{A ZIKl¶ B}y 

B¢K¶fI ´{k ™jsBR}{A m} XA•}{A m¶`•K •. 

 ≠B}{A XOA•K |BycC  : 

 ·¶{ycI ≠B}{A XOA•K¶ : A«ZAZgC J_Ia¶ £ewf• ,~X{A J_¶yZK ßs |UAX{A ≠B}{By BiIKZ} B}G h•l¶ ~{ ·G

 .|•I• xZk |yc ´{k TZi¶ ®Y{A XÆA`{A ≠B}{By A«ZR •C. 

2- ™¶fXl}{A TΩ}æA  : 

™¶R{A ©XB}{A ≠BfI ßs ™{¶{v JafI ™¶fXl}{A TΩ}æA |UXK . ·} ™Iaf |yc_K ß¢s2 ´{G 5%    ·`•{A ·}  

ßl¶_Ii |ycI B¢{}k ≠AXC ·} ™¶•gl{A ·¶y}K{ ®Z•Zg B°X•O•s z{Y m} • uBO{A. 

•KRK ™Iaf ´{k ™¶fA•¶R{A ™¶R{A LBfÆBy{A ~BaOC ®4.3%  ™¶fXl}{A TΩ}æA ·}  . 

 ~•¶a{By{A LBta•s• ~•¶a{By{A LBf•IZBy ©Z•e ßs ·•y¶ B¢I{oC • .~Bjl{A ßs bXyK_K LB¶ZBwt{A ßts. 

 ™Iaf ´{k ™¶KBIf{A ™¶R{A LBfÆBy{A ®•KRK B}f¶_I2.5%   £fk ~Of¶ B¢ewf• ,™¶fXl}{A TΩ}æA ·} 

kC ’ΩM}s ™¶gZ} BgAZ : 

~X{A Zws hZ} J_Ia¶ ·BafºA Xfk ≠AXp{A ßs X¶XR{A fwf. TBay{A hZ} J_Ia¶ ~•¶a{By{A fwf •

 J_Ia¶ ≠AZgU{A LBKBIf{A Xfk ~•¶`f_p}{A fwf • •}f{A ßs A«ZUDK J_Ia¶ |ti{A Xfk X•¶{A fwf•

xAZ•æA ZAZteG. 

OA•K ™Iaf ´{k A «XB}KkG ™¶fXl}{A TΩ}æA ~aw_K• ´{G ™¶•gl{A ßs B°X: 

 * ©Z¶_Iy{A ZeBfl{A: 

 ~•¶X•e{A |M} ZcBI} • ßt¶j• • ~B° Z•X B°A • ©Z¶_Iy JafI XOA•K_K •)NA+ ( ~•¶aBK•I{A•)K+ (

ß_I{w{A iBcf{A ßs A«Z¶_Iy A«Z•X ·BIl{¶ ·AY{{A. 
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 * ©Z¶pe{A ZeBfl{A: 

{• ,©Xwl}{A LB¶Æ`O{A ·¶•yK ßs |UXK N¶R ™{¶{v JafI XOA•K_K •ßk•f • ®Z•Zg Z•X B¢ . |M} :

 X¶XR{A2+Fe ~…X{A JBgU ·¶•yK{ ®Z•Zg )Hb ( bBRf{A •)Cu ( ·•}Z° ·¶•yK{ ®Z•Zg{A

 LΩoBtK{A ßs iÆBa•y ©Z¶pe{A ZeBfl{A ·} Z¶_Iy XXk |UX¶ B}y ,™¶vZX{A ©Xp{A §`ZtK ®Y{A ·¶vZX{A

 `¶f_p_f}{A |M} ™¶}¶`f¬A)Mn (}¶`fæA ·¶•yK ßs B¢gpI |UX¶ B}y |M} LB: bBRf{A )Cu (  X¶XR{A )

Fe .(  zf`{A )Zn.(  

 ™eΩU{A: ™ltKZ} JafI XOA•K¶ ®Y{A ≠B}{A ßs ™¶R{A ©XB}{A J_¶yZK ßs ™{UAX{A ™¶fXl}{A LBf•y}{A |M}K_K

 ·ÆBy{A ~aO{ ™¶Z•Zg B¢fy{ • ™{¶Æg JafI XOA•K_K ßK{A ™¶fXl}{A TΩ}æA • ™¶aBaC ZA•XDI ~B¶w{{ £{°ªK

f N¶R ßR{A™¶gZ} B’gAZkC J_Ia¶ B¢ew . 
                 

 
 

 aC_Æ_{_{A ™_K_e_R_¶_{A S_KAY_ß: 
 
1 -ß¢i{A |XI ß{w{A ´{G bBf{A ™}Bk DU{¶ ™l¶Za ™¶ÆAYk LBI_O• Z¶gRK |OC ·} . 

  -? ©Z°Bj{A §Y¢{ ß}{l{A Z¶atK{A •°B}  

2 -z £K{Ky ≠AYo z}B}C 1  =100 £KZAZR ™OZX ·Zs ßs mg • ,r110~°  £K{Ky L¶wIs ,·¶}•¶ ©X}{

z  ™KIBM2  =350.899q} . 

   -? ≠AYp{A AY° ßs ©X•O•}{A ≠B}{A ™¶}y ß°B}  

  -? ≠B}{A ™Iaf ß°B}  

3 -™¶{BK{A ™¶ÆB¶}¶y{A |¶{BR}{A Bf¶X{ |IBw}{BI • ßfXl} |•{R} B¢I ™{O•R Bf¶X{ . 

 L•`æA h}R)HN03( ≠B}{A Z•{y h}R ; )HCl(  

 ™gt{A LAZK_f)AgN03( ~•¶ZBI{A Z•{y ;)BaCl2( 

LAXI{•}{A ucBy. 

- iws ™wIBa{A ™¶ÆB¶}¶y{A |¶{BR}{A |B}lKaHI z{Y • ,B¢fk ucy{A ·y}¶ ßK{A ™¶fXl}{A TΩ}æA X…XR   . 
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 C™_I•_O{A _K_e_R_¶_{A S_KAY_ß: 
 
1 -} ’ºXI L¶`{BI …~K¶ ®Y{A ß{w{A ´{G bBf{A ™}Bk DO{¶  AY° • ,≠B}{A ™iaA•I …~K¶ ®Y{A ß¢i{A ·

    ™¶k•f{A ©ZAZR{A ·•y{ ™l¶Za LBI_O• Z¶gRK{ 

®•BaK L¶`{{ )0.310 (™¶k•f{A ©ZAZR{A ·} Z¶MyI |vC • ©Z¶ZR 

®•BaK ßK{A • ≠B}{{ )1( ©Z¶ZR. 
 
 2 - ™vΩl{A ·} JaRK ≠B}{A ™{Ky  : b =z1 -z 2  

z |…•Rf2 = 899،350 q}  =0.350899r . 

 • £f} : b =100 r- 0.350899 r  =99.64r . 

 ™vΩl{A ·} JaRK ≠B}{A ™Iaf : bx 100 

z                                   1                                           

 ®C     :99.64 & 100 = 99.64%   
           100 

3 - ß° B¢fk ucy{A ·y}¶ ßK{A ™¶fXl}{A TΩ}æA  

 A-y{A  LAZ•{ : ßfXl}{A |•{R}{A ·} ™f¶k +HN03 + AgN03 X¶Z•{y •° h¶_IC JaAZ  Bf¶il¶ 

≠•g{BI …X•a¶ ™gt{A. 

 J– LBK¶ZIy{A : ßfXl}{A |•{R}{A ·} ™f¶k +HCl  + BaCl2Bf¶il¶   LBK¶ZIy •° h¶_IC JaAZ  

~•¶ZBI{A. 

 Q– LBt¶•t{A  : ßfXl}{A |•{R}{A ·} ™◊f¶k +HN03 + LAX¶_I{•}{A ucBy ·} ZteC JaAZ  Bf¶il¶ 

~•¶f•}æA LAX¶_I{•} •ta•s. 
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™_¶•g_l{A LB_“f•y}{A 
 
1 - LB¶Zya{A:  
 

 bZX{A uAX°C : 
-™¶KBIf • ™¶fA•¶R LBe{UKa} `BOfG  . 

-©Xwl}{A • ™lOZ}{A LB¶Zya{A ·k ucy{A . 

-LB¶Zya{A u¶feK . 

 bZX{{ ™}`Ω{A ©…X}{A :05LBkBa . 

ÆBa•{A bZX{{ ™}`Ω{A | : ,zaB} ,ivΩ} ,Xv•} ,ß_OBO` S}v ,ß_OBO` J_¶gv ,™{O•R ,ZBIKUG J_¶_IBfC
 h}R ,X•¶{A ≠B} ,q_f{¢s |•{R} ,bAZ¢} ,S¶cZK xZ• ,L¶ZIy ™I{kHCl ,Na0H ,Ziw} ≠B} 

 ,iBiI LBfZX ,|eI ,≠Bcf{A x•Ra} ,J_¶{R{A Zya x•Ra} ,Jew{A Zya x•Ra} ,Jfl{A Zya x•Ra}
y ,JfkXI. 

 bZX{BI ™eBU{A mUAZ}{A :®•fBM ™M{BM{A ™fa{{ ™¶l¶_Ii{A ~•{l{A JBKy. 
 

 
K_e_}_bZX{A ~¶ 

 
-X¶¢}K. 
-™¶fA•¶R• ™¶KBIf LBe{UKa} `BOfG. 

©Xwl}{A • ™lOZ}{A LB¶Zya{A ·k ucy{A. 
LB¶Zya{A u¶feK. 

ßKAY{A S¶ReK{A ™{ÆaC. 
ßKAY{A S¶ReK{A ™I•OC. 
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 X¶¢}K : 
 

LBfÆBy{A ·•yK_K LBIyZ} ·} • ™¶fXl}{A TΩ}æA • ≠B}{A ßs |M}K_K ßK{A • ™¶fXl} LBIyZ} ·} ™¶R{A 

 ™¶••f{A hB}RæA ,LBf¶}BK¶t{A ~a X{A ,LAX¶K•ZI{A ,LB¶Zya{A ßs |M}K_K ™¶•gk . . .V{G. 

~aX{A • ,LAX¶K•ZI{A ,LB¶Zya{A ·} ’Ωy ™aAZX{BI |•Bf_K_fa •. 
 
 

C(-   LB¶Zya{A ·k ucy{A: 
 

…~K¶™¶fA•¶R • ™¶KBIf LBe{UKa} ßs B¢KaAZX • B¢fk ucy{A . 

 1 (ßKBIf f{UKa} Z¶gRK:  J_¶gv ™iaA•I Zc¶_I ßs |eI{{ ™¶}R{{A ucAZR{A ·} miv xRaI ~•wf

 Z¶ek ™RBcZ ´{o |eRf_s i¶{U{A S¶cZKI ~•wf …~M ,Ziw}{A ≠B}{A ·} ™¶}y ™sBgG m} ß_OBO`

|eI{A. 

 J- ßfA•¶R f{UKa} Z¶gRK :~•wf ß{pI 100 ßs XIy{A ·} r500 B¢wRaI ~•wf ~M ,Ziw} ≠B} |}

ßfA•¶R f{UKa} |M}K ™R BcZ ´{k |eRf_s i¶{U{A ScZf • ,A«X¶_O. 

C -1-    ™¶XBƒRæA LB¶Zya{A ·k ucy{A  :X°Bc ™IZOK:  mgf5~a 3ßs Jfl{A Zya |•{R} ·}  

 £¶{G u¶gf • ZBIKUG J•IfC1~a3 æA hZƒlf …~M ,q_f{¢s |•{R} ·}·¶UaK{{ J•If .ZjfC 

 |yc{A- 1 -.▼ 

™jRΩ}{A : ®ZOC Z}RC JaAZ |yc_K¶. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                      |yc{A-1- 
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 Z¶atK{A : z¶aBRf{A X¶ayC ™{BR ·} Jfl{A Zya X•O• ßs bBRf{A X¶ayC |…•RK¶Cu++ X¶ayC ™{BR ´{G 
 `•aBRf{ACu+¶{BK{A ™{XBl}{A xs•  ™: 

O2   1/2+   )    Z}RC JaAZ   (   0Cu2 →    O Cu2 

bBRf{A X¶ayC ·C |•wf B°Xfk  .q_f{¢s |•{R} LBf•y} XRC •° • .Jfl{A Zya uZi ·} mOZC Xv. 

 ™O¶K_f{A  :q_f{¢s |•{R}{ mOZ} ßfl{A Zya. 

 |eI{A f{UKa} ßs Jfl{A Zya ·k ucy{A: 

 ™IZOK: mgf 5~a 3R{{A ucAZR{A Z¶ek ·}  £¶{G u¶gf• ZBIKUG J•IfC ßs ,|eI{{ ™¶}1 ~a3 ·} 
·¶UaK{{ J•IfæA hZlf• ,q_f{¢s |•{R} .|yc{A ZjfC2 ▼          

 
™O¶K_f{A :  Jf_p{A Zya ´{k |eI{A Z¶ek ®•KR¶ ) `•y•{o( 

 *XIy{A f{UKa} ßs z{Y • Jf_p{A Zya ·k ucy{A ™IZOK ©XBkG ·y}¶. 

™jRΩ}{A : C JaAZ |yc_K®ZOC Z}R 

™eΩU : q_f{¢s |•{R}{ ™lOZ} ™¶XBRæA LB¶Zya{A. 

C-2™¶ÆBf_M{A LB¶Zya{A  ·k ucy{A : Jew{AZya ,J_¶{R{AZya |BM}y bZXf. 

™IZOK-1-:  ZBIKUG J•IfC ßs mgf5~a 3  J_¶{R{A Zya |•{R} ·} ) `•Kyº ( £{ u¶gf •1~a 3 
·¶UaK{{ J•IfæA hZlf …~M ,q_f{¢s |•{R} ·} - |yc{A 3▼ 

 |y_c{A                                   –3- 

 ™jRΩ}{A : ®ZOC Z}RC JaAZ Z•¢j. 

™O¶K_f{A : q_f{¢s |•{R}{ mOZ} J_¶{R{A Zya. 

1q_f{¢s |•{R} ·} ~a   
 

|_eI{A Z¶e_k         

 Z_}RC  JaAZ
®Z•_OC 

1q_f{¢s |•{R} ·} ~a 
 

J_¶{R{A Zya |•_{R} 

 Z_}RC  JaAZ
®Z•_OC 
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™IZOK-2-:  ZBIKUG J•IfC ßs mgf5~a 3 Jew{A Zya |•{R} ·}  ) `•Zya{A( £{ u¶gf • ,1~a 
3K{{ J•IfæA hZlf …~M ,q_f{¢s |•{R} ·} ·B¶{p{A ´KR ·¶Ua . |yc{A ZjfC- 4 -.▼ 
 

™jRΩ}{A : ®ZOæA Z}RæA JaAZ{A |yc_K ~Xk) . |yc{A4- 
 

 |_yc{A                        –4- 

™O¶K_f{A : q_f{¢s |•{R}{ mOZ} Z¶o Jew{A Zya 

. ™eΩU{A : 
 ™¶ÆBf_M{A LB¶Zya{A |y ) J_¶{R{A Zya ,Z¶lc{A Zya (s |•{R}{ ™lOZ}Jew{A Zya AXkB} q_f{¢               .

 
C -2 ©XXlK}{A LB¶Zya{A ·k ucy{A   : 

`•{¶{¶a{A    , ·¶_O•y¶{o    ,≠Bcf{A  bZXf . 

 ™IZOK: ZBIKUG J•IfC ßs mgK0.5 £{ u¶gf • ≠Bcf{A x•Ra} ·} r 10 ~a3  • ,Ziw}{A ≠B}{A ·}
≠Bcf{A J_¶{RI uZl¶ ß_I_¶{R |•{R} |yc_K¶ QZ{BI. 

-f  ,£f} ™f…¶k YUD5~a 3   £{ u¶gf • ,ZBIKUG J•IfC ßs 1~a 3  ´KR ·Uaf …~M ,q_f{¢s |•{R} ·}
·B¶{p{A . |yc{A ZjfC– 5 -.▼ 

 
™jRΩ}{A : ®ZOæA Z}RæA JaAZ{A |yc_K ~Xk. 

 ™O¶K_f{A:q_f{¢s |•{R}{ mOZ} Z¶o ≠Bcf{A . 
               

1q_f{¢s |•{R} ·} ~a 
 

J_ew{A Zya |•_{R} 

  JaAZ |y_cK  ~X_k
®Z•_OC Z_}RC 

1q_f{¢s |•{R} ·} ~a 
 

≠B_cf{A J¶{_R 

|_yc{A   -5- 
 JaAZ{A |yc_K ~Xk

®ZOæA Z}RæA. 
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 X°Bc ™IZOK: ZBIKUG J•IfC ßs mgf5~a 3 £{ u¶gf • ≠Bcf{A J_¶{R ·}  

®X•¶{A ≠B}{A ·} LAZiv . |yc{A- 6  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 |__yc{A                      –6- 
™jRΩ}{A : ß_Oat_fI{A xZ`æA ·•{{BI |•{R}{A ·•{K. 

™O¶K_f{A : ß_Oat_fI{A xZ`æA ·•{{A ®X•¶{A ≠B}{A m} ≠Bcf{A ´il¶. 

 ™IZOK:{A ·} LAZiv mgf BiBiI{A ™fZX J{ ´{k ®X•¶{A ≠B} . 

™jRΩ}{A : ß_Oat_fI{A xZ`æA ·•{{A Z•¢j. 

™O¶K_f{A : ≠Bcf{A ´{k BiBiI{A ™fZX ®•KRK. 

 ™eΩU : ≠B}{BI B¢glI ·k ucy¶ • q_f{¢s |•{R}{ ™lOZ} Z¶o ©XXlK}{A LB¶Zya{A …·C ,f{UKaf

®X•¶{A . 

 |M}                  :-  ≠Bcf{A ←I xZ`C ·•{  ß_Oat_f 

                       -  ·¶_O•y¶{p{A ←Z}R} ßfI ·•{  . 

·BI•Y{A: 

™IZOK :  B¢f} XRA• |y ßs mgf • ,ZBIKUG J_¶_IBfC ™MΩM ZgRf5~a 3  u¶gf …~M Ziw}{A ≠B}{A ·}

 ´{G-J•IfæA-1 :0.5Jfl{A Zya ·} r  .- 
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 |•{R}        `•y•{p{A             |•{R}       `•ZBya{A |•{R}           ,≠Bcf{A ) ≠Bcf{A J¶{R( 
 

 |y__c{A                            –8- 

 - J•IfæA2 : 0.5Jew{A Zya ·} r . 

- N{BM{A J•IfæA :0.5≠Bcf{A ·} r . 

CX¢K B¢yZK_f …~M A«X¶_O ™MΩM{A J_¶_IBfæA …QZf. |yc{A    B_¢R__g•¶ LBjRΩ}{A •- 8 -. 
 

 ™jRΩ}{A: ≠BwI • ,ßfBM{A • |•æA ·¶_I•IfæA ·} …|y ßs Jew{A Zya • Jfl{A Zya ·} |y ≠BtKUG

N{BM{A J•IfæA ßs ≠Bcf{A. 

™O¶K_f{A:  ·BI•Y{{ ™{IBv ™¶ÆBf_M{A • ™¶XBRæA LB¶Zya{A )≠B}{A ßs |ΩRf¬A( ©XXlK}{A LB¶Zya{A B}f¶_I , )

 ≠Bcf{By (≠B}{A ßs ·BI•Y{{ ™{IBv Z¶o. 
 
 

  LB¶Zya{A u¶feK: 
 

·¶_OayæA , ·¶_O•ZX¶¢{A ,·•IZy{A , ™MΩM{A ZeBfl{A  B¢I_¶yZK  ßs |UX¶ 

) O  , H  , C  (  ZIKlK B}y ™¶fA•¶R{A •™¶KBIf{A ™OafæA ßs B°XOA•K ZMy¶ ,™¶MΩM{A LBIyZ}{BI uZlK AY{

 ™}Bl{A B¢Kp¶e ,™vBi{{ B¶a¶ÆZ A«ZXe}Cn(H20)ZX N¶R ·} u_feK • ,~BavC ™MΩM ´{G B°X¶wlK ™O :

XXlK}{A •  ™¶ÆBfM{A , ™i¶aI{A 

™i¶aI{A LB¶Zya{A:  LAZY XXk JaR u_feK • B¢f} iaIC LB¶Zya ´{G B¢y¶ytK ·y}¶ º ßK{A ß°

 ß{BK{A |•XO{A ZjfC B¢I_¶yZK ßs ™{UAX{A ·•IZy{A 
 
 
 



 
19

         |BM} Zya{A  n•_f£Kp¶e•   LAZY XXkC      

X¶°X{AZa¶{o  
 

`•ZK¶K{A. 
 

`•I_¶Z. 
·¶_OayC f•wf} `•I_¶Z 

 
`•KyΩo   `•KyAZs ,`•y•{o. 

`•KI_¶°•y•{o 

C3H6O3ßMΩM Zya  
 

C4H8O4ßkBIZ Zya  
 

C5H10O5ßaB}U Zya  
 

C5H10O4  
 

C6H12O6ßaAXa Zya  
 

C7H14O7ßkBIa Zya   

C3 
. 

 C4 
   
 

C5 
. 

. 
C6 
.. 

C 7 
 

 
™i¶aI{A LB¶Zya{A ~°C : }U{A LB¶Zya{A™¶a AXa{A • ™¶aB 

™¶aB}U{A LB¶Zya{A :  ™¶••f{A h•}R{A J_¶yZK ßs |UXK)ADN,ARN.( 

 ™¶a AXa{A LB¶Zya{A ~°C: 
 ~X{A ßs §XOf N¶R ™¶KBIf{A • ™¶fA•¶R{A Paf{A ßs XO•¶ ,™i¶aI{A LB¶Zya{A ~°C Jfl{A Zya ZIKl¶ )1

r/| (Zya{A ≠AX{BI ´gZ}{A |•I ßs • ßy•c{A ßoB}X{A |ÆBa{A ßs • ßs • LΩgl{A • XIy{A ßs • ®

V{G Jfl{A • |al{A • £yA•t{A. 

™¶aAXa{A LB¶Zya{{ ™¶•fI{A ™l¶_Ii{A:  

 ™¶a AXa{A LB¶Zya{{ ™¶{B}O¬A ™¶ÆB¶}¶y{A q¶…e{A ·G)C6H12O6 ( LBsΩKU¬A xXeI bylK º

•IZy{A LAZY XXk bt_f B¢{ ßK{A LB¶Zya{A ·C LBa AZX{A XyªK N¶R B¢f¶_I ©X•O•}{A B}¶s u{KUK ·

 `¶¶}K m¶iKaf bBaæA AY° ´{k • ,rAZt{A ßs ™¶t¶j•{A LBk•}O}{A • LAZY{A §Y° n`•K ßs B¢f¶_I

©XRA•  ™¶X¶°X{A ™t¶j• |}RK B}°AYRG ,·¶Kk•}O} . ¨ZUæA • `•y•{p{A |M} LA`•X{æBI uZlK •

 Xv• `•KyAZt{A |M} LA`•K¶y{BI uZlK ©XRA•   ™¶f•K¶y ™¶t¶j• ™k•}O} |}RK ~{Bl{A mg•Zc¶s ™w¶Zi 

 ´{G ™k•}O}{A • LAZY{A ™IBKy uΩKUHI ßoAZt{A m¶`•K{A ßs uΩKU¬A B¢¶s SgK¶ ™¶ÆBfI{A q¶e{A ™IBKy{

 ßs Sg•} •° B}y ™R•Kt}{A ™a{a{BI §Y° ™IBKy{A ™w¶Zi uZlK • ,·•IZy{A ©ZYI ZBa¶{A ´{G •C `¶}¶{A

 ™¶{BK{A ™¶ÆBfI{A ™p¶e{A: 
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              KyAZs`• D                                     `•y•{oD--                   
 
 

                                                             
 
 
 
 
 
 
 

 LZ•B° ™w¶Zi )™¶w{R{A ™p¶e{A: ( 
Zc¶s ™w¶Zi B°ZatK º LB¶Zya{{ ©X¶Xk fA•U z{Bf° ·C ·¶_IK Xw{)a{a{A ™R•Kt}{A ™ ( 

 XO•K ®Y{A |yc{A ß° • LB¶Zya{A fÆBeU ~jl} B¢¶s xsA•K_K ßK{A LZ•B° ™w¶Zi L≠BO Bf° ·} •

 ~v` ·•IZy{A B¢¶s iIKZ¶ ™w{R |yc_K N¶R ™l¶_Ii{A ßs LB¶Zya{A £¶{k5 ·•IZy{A m} Z¶UæA |Iv B} 

 ~vZ1{A ßs B}y ™¶aAXa ™w{R z{Y ·k Dcf¶s ™¶X¶°X{æA ™t¶j•{{ |}BR{A  ß{A•}{A |yc: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

`•y•{p{{ ™¶w{R{A ™p¶e{A  )LZ•B° ™p¶e( 
    

™j_RΩ}: 
 L_fBy AYG)OH ( ~vZ ·•IZy{A ßs1 ´}a¶  |taæA ´{G α`•y•{o . 

  - L_fBy AYG•  )OH ( ~vZ ·•IZy{A ßs1 ´}a¶ ´{kæA ´{G β`•y•{o . 
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{A Zya ßs B}C £yA•t ) `•KyZt{A ( ~vZ ·•IZy{A iIKZ¶ N¶R ™¶aB}U ™w{R |yc_K_Ks2 ™t¶j•{{ |}BR{A 

 ~vZ ·•IZy{A m} ™¶f•K¶y{A5ß{BK{A  |yc{A ßs B}y Z¶UæA |Iv B} : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

`•KyAZ_t{{ ™¶w{R{A  ™p¶e{A     

 ™jRΩ}: 
 `•KyΩp{A Zya : |A ™¶lg• ßs £fk u{KU¶ • `•y•{p{A £Ic¶)OH ( ~vZ ·•IZy{A ßs4 ·•yK N¶R ,

™¶w{R{A ™p¶e{A ™w¶Zi ßs ´{kæA ´{G • ,™R•Kt}{A ™{a{a{A ™w¶Zi ßs ZBa¶{A ™¶RBf. 

™¶aAXa{A LB¶Zya{A fA•U:  

-Z•{IK} h¶_IC x•Ra} |yc ´{k ™¶wf{A ™{BR{A ßs ·•yK . 

-Bw¶wR ’º•{R} £l} |yc_K • ≠B}{A ßs J•YK . 

-{A LBI_¶Y}{A ßs   |Rf_K º  ™¶•g) ZM¶¬A • |•Ry{A.( .. 

q_f{¢s |•{R}{ ™lOZ}. 

©ZKaø{ ™{IBv:  ™ia A•I `•y•{p{A ©ZKaC ·y}¶ • h}R • |•Ry iBIKZG ·k PKBf JyZ} •° ZKaæA

 Sg•} •° B}y ,ßfXl} h}R :`•y•{o-6LBta•s  
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 ©Xayø{ ™{IBv:RC ´{G JaBf} Xayª} |}Bk• ßg}R ia•  ßs  LB¶Zya{A XayDK_KhB}. 

A- X¶°X{æA ™k•}O} XayDK_K B}Xfk )CH0 ( |a¶y•IZy ™k•}O} ´{G ’ΩM} `•y•{p{A ßs)C00H( ,

 £¶{G B’sBg} Zya{A ~aG |}lKa¶ ™{BR{A §Y° ßs `•X{A ·} ™w_K_c} ß°• z¶f•X{A PKBf{A h}R{A ´}a¶ )

 z¶f (•} •° B}y ,z¶f•y•{p{A h}R ´}a¶ `•y•{p{A ©XayC ·} PKBf{A h}R{A ’ΩM}s Sg 
 
 
 
 
 
 
 
 
 
 
 
 
 

 J- ™¶sZi{A ™¶t¶j•{A ™k•}O}{A XayDK_K B}Xfk • CH20H `•y•{p{A ©XayC ·} PKBf{A h}R{A ´}a¶ 

 Sg•} •° B}y ,z¶f•Z•y•{o h}RI: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Q– X¶°X{æA ™k•}O} XayDK_K B}Xfk • )CH0 ( ™k•}O}{A •)CH20H ( ßKk•}O} ´{G ™¶sZi{A

a¶ `•y•{O{A ßs |¶ay•IZy ™{BR{A §Y° |M} ßs • ,z¶ZAX{{A •C z¶ZBya{A h}R ,PKBf{A h}R{A ´}

 ´}a¶ `•y•{p{A ©XayC ·} PKBf{A h}R{A • ,`yZ} ßg}R ia• • ,®•v Xayª} |}Bk Zs•K J_O¶

 Sg•} B}y z¶ZBya•y•{p{A: 
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®•v ßg}R ia•                                        
 
 
 
 
 
 
 
 
 
 
 
 

 ™¶a AXa{A LB¶Zya{A nBOZ√{ ™{IBv: 

 ™¶{•Ry ™k•}O} ´{G ΩM} `•y•{p{A ßs X¶°X{æA ™k•}O} |`KUK N¶R ™{•¢aI LB¶Zya{A nBOZG …~K¶

 ™¶{A•}{A ™{XBl}{A xs•: 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ™¶ÆBf_M{A LB¶Zya{A: ·BK¢IBcK} B…}G ·BKÆ¶`O{A N¶R ™¶a AXa{A LB¶Zya{A ·} ·¶KÆ¶`O XBRKG ·} ·•yK_K 

…~K¶ • ·BKt{KU} •C ™¶{BK{A ™{XBl}{A ßs Sg•} •° B}y ≠B} ™Æ¶`O nA`K_fHI B}¢f¶_I XBRK¬A : 

C12 H22 O11 + H2O   →  C6 H12 O6 + C6 H12 O6  

™{M}C: 1-  Jew{A Zya: ·•yK¶ 

 B}y `•KyAZs m} `•y•{o XBRKG ·} 

|IBw}{A |yc{A ßs Sg•} •_° 

)  ™t¶j•{A zΩ_¢KaG  j__Rº 

{A ™t¶j•{A • ™_¶X¶°XΩ{A ™¶f•K¶y                                                            ( 

 Z¶o `•ZBya{A |lO¶ B}_} 
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q_f{¢s |•{R}{ m_OZ}  
 
2-Z¶lc{A Zya )`•K{B}{A :(Sg•} •° B}y Jfk ®Zya  XBRKG ·} ·•yK¶ : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3- J_¶{R{A Zya ) `•Kyø{A(  :  Zya m} Jfk Zya XBRKG ·} ·•yK¶ B} ßs Sg•} •° B}y `•KyΩo

  ß{¶. 
 
 
 
 
 
 
 
 
 
 
 

 ™¶ÆBf_M{A LB¶Zya{A fA•U:  

 Jew{A Zya AXkB} ,q_f{¢s |•{R}{ ™lOZ} B¢l¶}O ) `•Zya{A.( 

  -©Xayø{ ™{IBv Z¶o          .–Z…}UK{{ ™{IBv Z¶o . 

·BI•Y{A : ™¶w¶wR |¶{BR} £l} |yc_K • ≠B}{A ßs |Rf_K. 

™°B}¬A : ™°B}√{ ™{IBv ™¶{BK{A ™{XBl}{A xs• ™¶aAXa LB¶Zya ´ilK N¶R ™¶g}BR{A : 

 C12 H22 O11 + H2O      ◄     C6 H12 O11    +   C6 H12 O6 +  

   ≠B__} +   ®XBRC Zya          ßÆBf_M Zya     +®XBRC Zya 
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 LB}¶`fG ™iaA•I ™¶{U{A ¨•Ka} ßs ™°B}¬A §Y° …~K_K • 

 ©XXlK}{A LB¶Zya{A: 

·} ·•yK_K T•AZK¶ •,≠B} ™Æ¶`O nA`K_fHI B}ÆAX XBRK¬A …~K¶ •,™¶a AXa{A LB¶Zya{A ·} Z¶_Iy X Xk XBRKG 

 ·} ©XRK}{A LAXR•{A XXk30 ´{G 300™Æ¶`O u{C  . ™}Bl{A B¢Kp¶e )C6H10O5 (  B¢f}• , · :

     Jfl{A Zya X{•}  ,≠Bcf{A ) ·¶_O•y¶{o(`•{¶{¶a{A ,. 

 ≠Bcf{A: 
{A LBKBIf{A ßs |yc_K¶ hlI• LBfZX{A• Z•YI{A ßs ZUX¶ • ,ßÆ•g{A J_¶yZK{A ™¶{}lI B¢}B¶v XlI ≠AZgU

 XZBI{A ≠B}{A m} |yc¶ , Z•YO{A)≠Bcf{A J_¶{R  ( ·UBa{A ≠B}{A m} •)≠Bcf{A W•Ii} .( £fk ucy≈¶

BOat_fI B’vZ`C Bf•{ ßil¶ N¶R ®X•¶{A ≠B}{BI. 

f |M}K `•{¶}æBI uZlK ™¶iU |aΩa ·} ≠Bcf{A JyZK¶ • ·} ™Ia15 ´{G 30 % ·} B¢¶s iIA•Z{A |y 

 n•fα) 1-4 ( ·} ™Iaf |M}K ·¶KyI•{¶}æBI uZlK ™kZtK} •C ™Ilc_K} |aΩa ·} •70 ´{G 85 % 

 n•f ·} B¢iIA•Zα) 1-4 (•α) 1-6 (ß{¶ B}¶s Sg•} •° B}y: 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ≠B__cf{A ™¶__fI                   

 Jfl{A Zya X{•} ) ·¶_O•y¶{o:( 

 B’f•{ ßil¶ N¶R ®X•¶{A ≠B}{BI £fk ucy¶ LΩgl{A • XIy{A ßs ™eBU ™¶fA•¶R{A ™y{}}{A ßs XOA•K¶

 ·¶_I ßÆ¶`O{A £f`• ,£f} BoZtK ZMyC £fC Z¶o, ≠Bcf{A £Ic¶ £I_¶yZK , A«Z}R}5 • 10·•¶{}  . •° B}y

B}¶s Sg•} ßKD¶ : 
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 `•{¶{¶a{A: Ωa ·} ·•yK¶• ™¶•{U{A ·AZXO{{ ™¶}BkX{A ©XB}{A |yc¶ • ,≠AZgU{A LBKBIf{A ßs iws XO•¶

 n•f ·} iIA•Z B¢I ™¶`•y•{o LAXR• ·} ·•yK_K ™¶iU |aβ )  1-4 (  ·¶_I T•AZK¶ ßÆ`O{A £f`•

150 ´{G u{C1·•¶{}  . Sg•} •° B}y: 
 
 
 
 
 
 

                                                                           
 
 
 
 
 
 

    
  
 
 
 

 ßKAY{A S¶ReK{A ™{ÆaC   
 
1 -? Ziw}{A ≠B}{A •C ™¶t_fR{A ≠B} Jfl{A Zya ™IA Y¬ |}lKaf |°  
 
2 -?AYB}{ Jew{A Zya AXkB} q_f{¢s |•{R}{ ™lOZ} ™¶ÆBfM{A LB¶Zya{A m¶}O  
 
3 –{A  X X_R  ? ™¶{y{A ™°B}¬BI ßilK A YB}• ,™°B}√{ ™{IBw{A LB¶Zya 

 ≠Bcf{A - `•KyZt{A - `•KyΩp{A -`•{¶{¶a{A .- ·¶_O•y¶{p{A – `•y•{p{A – `•Zya{A –`•K{B}{A . 
          

   
 
 
 
 
 
 
 



 
27

C  ™_I•_O ßKAY{A S¶ReK{A  
 
1 -æ ,™¶t_fR{A ≠B} ßs |Rf¶ B}y ,Ziw}{A ≠B}{A ßs Jfl{A Zya |Rf¶  ßs ©X•O•}{A ™¶fXl}{A TΩ}æA ·

·BI•Y{A ™¶{}k ßs ZMªK º ™¶t_fR{A ≠B}. 
 
2 - ™k•}O}{A |kBtK ·k PK{f ßf¶_O¶ayæA ZaO{A ·•y{ q_f{¢s |•{R}{ mOZ} Z¶o Jew{A Zya 

 ·•yK z{Y{ • ,£yA•t{A Zya ßs ™¶t¶j•{A ™¶f•K¶y{A ™k•}O}{A m} Jfl{A Zya ßs ™¶t¶j•{A ™¶X¶°X{æA

 m¶}BO}{A©ZR Z¶o • ™iIKZ} ™¶t¶j•{A. 
 
3 - ß° ™°B}√{ ™{IBw{A LB¶Zya{A  :´ilK •. 

-        ≠Bcf{A ←Jfk Zya   . 

-  `•{¶{¶a{A  ←Jfk Zya  . 

-·¶_O•y¶{p{A  ←Jfk Zya  . 

-    `•Zya{A  ← Jfk Zya   +£yA•s Zya. 

-     `•K{B}{A ←Jfk Zya  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




