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אW 
 

אZ٥L٥}٠Z١}٠ 
 

 
٦ J٢אW 

 אאאאאאFאאE
אאFאEאאא،

אאאאאFאEאאW   
  
  

1 1 2 2M V M V× = × 
  

 

W 

10אNaOHאH2SO4F0.1
Eאאא9W 

١K אאאאK 
٢K אNaOHK 

 

אW 

١KאאW 
2NaOH + H2SO4  →  Na2SO4  + 2H2O 
2mole      : 1mole 

٢KאW 

2 4

number of  mmoles of NaOH 2 
number of  mmoles of H SO 1

= 
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אאאאWWאאאאאאאאFFאאאאEE
Acid-Base Titrations (Neutralization Titrations) 

١KW 
 אאאאאאאאאא

אאH+אOH-אK 
  

NaOH + HCl  →  NaCl + H2O 
Na+ +  OH-  +  H+  +  Cl-  →  Na+ + Cl-  + H2O 

         
אאאW 

OH- + H+  → H2O 
  

אאאאאאW 
  
KאאF،EאאpHK 

Kאאאאאא
pH-meterK 

٢KאאאW 
٢١Arrhenius definitionW 

 JאArrheniusאאאאא
אHydronium ion, H3O+K 

 
HCl + H2O  →  Cl- + H3O+ 

  
אArrheniusאאאאא

אOH-K 
 

NaOH  →  Na+ + OH- 
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٢٢Brønsted-Lowry definitionW 
Brønsted and Lowryאאאא

W 
 J אאH+K 

 
HA               H+     +           A- 

   

 
 J אאאאK 
 

B     +      H+               BH+ 
   

  
  

אאW 

 
HA    +      B      BH+     +         A- 

 

 

٢٣Lewis definitionW 

אאLewisאאאW 

אאאElectron acceptor،
אLewis acidK 

אאאElectron donor
אLewis baseK 
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W 
H3N:    +     BF3  →  H3N+ + BF3 

 

٣KW 
 אאאאpH
אאאKאאא
אאK 

  
W 

HCl500.1אאאא
א١}٠FאEKאא

אW0،20،40،48،50،51،55،60،90،100K 

 

אW 

NaOH=0K 

HCl א=0.1K 

1

pH log[H ]
pH log(0.1)
pH log(10 )
pH ( 1) 1

+

−

= −
= −

= −
= − − =

  

  
20NaOHK 

אאmillimolesReacted HCl
אא١אW١K 

  
Reacted HCl (millimoles) = 20 0.1 = 2 mmoles×  
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HClאK 

  
no. of HCl mmoles = 0.1 50 = 5 mmoles×  

  
אHClאFאEunreacted HCl mmolesW 

  
no. of  unreacted HCl mmoles) = 5-2 = 3 mmoles  

  
HClW 

  
no. of mmolesMolar HCl = 

volume(ml)
3Molar HCl = 0.04 M

70
=

  

אpHW 

  
pH log(0.043)
pH ( 1.37) 1.37

= −
= − − =

  
  
  

WאאאאWpH = 14 – pOH 

  

אאאאpHא
אNaOHאאאF١אWE 
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(3.3-4.4)

(10-8.3) الفينول فثالين

المثيل البرتقالي

(مل)حجم هيدروكسيد الصوديوم

  حجم هيدروكسيد الصوديوم
نقطة النهاية

 

١אWHClNaOH 

 אאאאא
אEquivalence pointאאאK

אאאאאאא
אאא3.310.7KאאאWא

PhenolphthaleinאאMethyl OrangeK 

אאאאK 

٤KW 
WאאאF٢אKE 

  
CH3COOH  +  NaOH  →  CH3COONa  +  H2O 
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فينول فثالين

pH

(مل)حجم الكاشف
 

٢אW 

 
 אאאFאEא

CH3COONaאאW 
 

CH3COONa  +  H2O  CH3COOH  +  Na+  +  OH- 

 

 אאאאא
אא7.7א10.7FE

אאאאאאK 

٥KW 
WאאאF٣אKE 
 

NH4OH  +  HCl   →  NH4Cl  +  H2O 
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א ١٦٥ אא 
א אא אא 
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المثيل البرتقالي

 

٣אW 

 

 אאאאא
אNH4ClאאאH+

אאW 
  

NH4Cl + H2O   NH4OH + H+ + Cl- 
  

 

אאאאאאאא
אK 

٦KW 
WאCH3COOHאאNH4OHF٤אKE 

  
CH3COOH  +  NH4OH  →  CH3COONH4  +  H2O 
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