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 الأستاد: صومادى   البطيئة  والتحولات السريعة التحولات       التانوية التأهيلية: ابن هانى

 

  Rappel oxydoredutioReaction d (  تدكير : تفاعلات الأكسدة و الإختزال:1

 تعاريف:  (1.1   

 اٌّإوغذ Oxydant :    خلاي رفبػً و١ّ١بئٝ ٘ٛ وً ٔٛع و١ّ١بئٝ لبدس ػٍٝ ئوزغبة ئٌىزشٚٔبد. 

 اٌّخزضي Reducteur :     خلاي رفبػً و١ّ١بئٝ ٘ٛ وً ٔٛع و١ّ١بئٝ لبدس ػٍٝ فمذاْ  ئٌىزشٚٔبد. 

 ِخزضي   -رزىْٛ ِٓ ِإوغذ ٚاٌّخزضي اٌّشافك ٌٗ. ٔشِض ػبِخ ٌّضدٚعخ ِإوغذ  :ِخزضي-ِضدٚعخ ِإوغذ        

 ...………………………………………………………………   :ة                                   

 ٔظف ِؼبدٌخ رىزت وبٌزبٌٝ: ox/redِخزضي -ٌىً  ِضدٚعخ ِإوغذ       ملحوظة:

  ئدا وبْ اٌّإوغذ(ox)      : ًاٌّزفبػ ٛ٘ox ne red   

  ئدا وبْ اٌّخزضي(red)      : ًاٌّزفبػ ٛ٘red ox ne   

n  .ًػذد الإٌىزشٚٔبد اٌّزجبدٌخ أصٕبء اٌزفبػ : 

 أمثلة لبعض المزدوجات:   (1.1   

  :2اٌّضدٚعخ /Zn Zn  

      ..................................................................................................................................................... 

 

  :3اٌّضدٚعخ /Al Al 

.....................................................................................................................................................  

  :اٌّضدٚعخ
2 /I I  

..................................................................................................................................................... 

  ثٍْٛ ثٕٝ فٟ ِؾٍٛي ِبئٝ. ٠2Iز١ّض رٕبئٝ ا١ٌٛد       ملحوظة:

  :2اٌّضدٚعخ 2

4 6 2 3/S O S O   

.....................................................................................................................................................

..................................................................................................................................................... 
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  : 2اٌّضدٚعخ

4 /MnO Mn  

 ٌىزبثخ ٔظف ِؼبدٌخ ٘ذٖ اٌّضدٚعخ فٝ ؤعؾ ؽّؼٝ ٔزجغ اٌخطٛاد اٌزب١ٌخ:  

  ٓئٔؾفبظ  اٌؼٕظش اٌذٜ ١ٌظ أٚوغغ١(O)  ٓٚلا ١٘ذسٚع١(H)  ٕ٘ب (. ػٕظش إٌّغ١ٕض(Mn) :) 

  ٓئٔؾفبظ  ػٕظش أٚوغغ١(O)  ؽ١ش ٔمَٛ ثاظبفخ  ػذد ِٓ عض٠ئبد اٌّبء :H2O. 

  ٓئٔؾفبظ ػٕظش ا١ٌٙذسٚع١(H)  ؽ١ش ٔمَٛ ثاظبفخ  ػذد ِٓ أ٠ٛٔبد :H
+

. 

.................................................................................................................................................... 

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

.................................................................................................................................................... 
 

  :2اٌّضدٚعخ 2 2 4/CO H C O  

.................................................................................................................................................... 

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

.................................................................................................................................................... 
 

 تف اعلات الأكسدة و الإختزال:  (1.1   

٠ٕزّٝ ٌّضدٚعخ  ox2ٚ ِإوغذ   ٠ox1/red1ٕزّٝ ٌّضدٚعخ أٌٚٝ  red1رفبػً الأوغذح ٚ الإخزضاي ٘ٛ رفبػً ث١ٓ ِخزضي    

 .ox2/red2رب١ٔخ 

 ٌىزبثخ ِؼبدٌخ رفبػً الأوغذح ٚ الإخزضاي ٔزجغ اٌخطٛاد اٌزب١ٌخ:

  :وزبثخ ٔظف ِؼبدٌخ اٌّضدٚعخox1/red1 : 

..................................................................................................................................................... 

   :وزبثخ ٔظف ِؼبدٌخ اٌّضدٚعخox2/red2 : 

..................................................................................................................................................... 



6 
 

 وزبثخ ِؼبدٌخ اٌزفبػً ٚاٌزٝ رغّٝ أ٠ؼب اٌّؼبدٌخ اٌؾظ١ٍخ: 

..................................................................................................................................................... 

 تطبيق:

Ag)ٝ وأط ٠ؾزٜٛ ػٍٝ ٔزشاد اٌفؼخ ف( ٔؼغ 1
+
 + NO3

-
. فٕلاؽع رذس٠غ١ب أْ اٌّؾٍٛي Cuإٌؾبط  ٓ فٍضطف١ؾخ ِ (

 ٠أخذ ٌٛٔب أصسلب.

Cuٔؼطٝ اٌّضدٚعز١ٓ اٌّزذاخٍز١ٓ:  
2+

/Cu    ٚAg
+
/Ag  اوزت ٔظفٝ ِؼبدٌخ رفبػً الأوغذح ٚ الإخزضاي صُ اٌّؼبدٌخ .

 اٌؾظ١ٍخ.

  H2O2/H2Oِغ أ٠ٛٔبد ا١ٌٛدٚس . اٌّضدٚعزبْ اٌّزذاخٍزبْ ّ٘ب:   H2O2فٝ ٚعؾ ؽّؼٝ ٠زفبػً اٌّبء الأٚوغغ١ٕٝ  ( 2

  ٚI2/I
-

 ِؼبدٌخ رفبػً الأوغذح ٚ الإخزضاي صُ اٌّؼبدٌخ اٌؾظ١ٍخ.اوزت ٔظفٝ  .

 أجوبة:

.................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

s         Transformations rapide  و التحولات البطيئة:(   التحولات  السريعة 2

                                                                 Transformations lentes 

 (  تعريف:1.1   

 اٌزؾٛلاد اٌغش٠ؼخ :  ..................................................................................................................... 

                           ..................................................................................................................... 
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 رفبػلاد اٌزشعت.  -أغٍت رفبػلاد ؽّغ لبػذح    -أِضٍخ ٌٍزؾٛلاد اٌغش٠ؼخ:  اؽزشاق اٌشٙت إٌبس٠خ 

 

 

 اٌزؾٛلاد اٌجط١ئخ :  ..................................................................................................................... 

                         ..................................................................................................................... 

 رفبػلاد الأعزشح ٚ اٌؾٍّأح.  -أِضٍخ ٌٍزؾٛلاد اٌجط١ئخ:  رىْٛ اٌظذٜ  

 d une Techniques de suivi temporel           (  تقنيات التتبع الزمنى لتحول كيميائى:1.1   
transformation chimique                                                                                     

 .tٔززجغ ص١ِٕب رؾٛي و١ّ١بئٝ ثؾغبة و١ّخ ِبدح أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ خلاي اٌضِٓ    

 رؾٛي و١ّ١بئٝ ص١ِٕب ٠ّىٓ أْ ٔغزؼًّ اٌطشق اٌزب١ٌخ:ٌززجغ رطٛس   

 

 ًرم١ٕخ ل١بط وزٍخ ٔبرظ أٚ ِزفبػ  :.................................................................................................... 

 رم١ٕخ ؽغبة ؽغُ غبص :.................................................................................................................. 

 رم١ٕخ ؽغبة اٌؼغؾ  :.................................................................................................................... 

  ؽغبة اٌّٛط١ٍخ أٚ اٌّٛاطٍخرم١ٕخ :................................................................................................. 

  رم١ٕخ ل١بطpH :......................................................................................................................... 

 رم١ٕخ اٌّؼب٠شح :............................................................................................................................ 

 

 eurs cinetique Les fact                                        (  العوامل الحركية3

 (  تعريف:1.1   

 اٌؼٛاًِ اٌؾشو١خ ٘ٝ اٌؼٛاًِ اٌزٝ رإرش ػٍٝ عشػخ اٌزفبػً وذسعخ اٌؾشاسح أٚ رشو١ض اٌّزفبػلاد أٚ اعزؼّبي ؽفبص.           
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 (  العامل الحركى: درجة الحرارة:1.1   

       .................................................................................................................................................... 

........................................................................................................................................................... 

                          

 .................................................................................................................................................: رفغ١ش

...........................................................................................................................................................

........................................................................................................................................................... 

 

 

 ( العامل الحركى: تركيز المتف اعلات:1.1   

       .................................................................................................................................................... 

........................................................................................................................................................... 
 

 .................................................................................................................................................: رفغ١ش

...........................................................................................................................................................

........................................................................................................................................................... 

 

  ٌّٕغ أٚ ئ٠مبف رفبػً و١ّ١بئٝ ٚداٌه ثٛػغ اٌخ١ٍؾ اٌّزفبػً لٝ اٌّبء  ٠ّٟىٓ اعزؼّبي دسعخ اٌؾشاسح وؼبًِ ؽشو     ملحوظة:

  .اٌّضٍظ               
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 تصميم الدرس:

 

 :تدكير 

 - معادلة الحالة للغازات الكاملة - مفهوو تقدو التفاعل - التفاعل الكلى والتفاعل الجسئى

 المواصلة و الموصلية

 
الصرعة الحجنية للتفاعل

 

 زمً ىصف  – tتطور الصرعة الحجنية بدلالة السمً   -التحديد المبياىى للصرعة الحجنية  –تعريف    

  التفاعل      

 تقييات التتبع السميى 

 باشتعنال المعايرة –بقياس الموصلية  –بقياس الحجه    
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 الأستاد: صومادى           كينيائى   لتحول السمنى التتبع                      التانوية التأهيلية: ابن هانى

 

 .tٔززجغ ص١ِٕب رؾٛي و١ّ١بئٝ ثؾغبة و١ّخ ِبدح أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ خلاي اٌضِٓ      مقدمة:

 ٌززجغ رطٛس رؾٛي و١ّ١بئٝ ص١ِٕب ٠ّىٓ أْ ٔغزؼًّ اٌطشق اٌزب١ٌخ:                
 

 ًرغزؼًّ ٘ذٖ اٌزم١ٕخ فٝ أغٍت اٌزؾٛلاد.رم١ٕخ ل١بط وزٍخ ٔبرظ أٚ ِزفبػ  : 

 رغزؼًّ ٘ذٖ اٌزم١ٕخ ادا وبْ أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ غبصا.: رم١ٕخ ؽغبة ؽغُ غبص 

 رغزؼًّ ٘ذٖ اٌزم١ٕخ ادا وبْ أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ غبصا.رم١ٕخ ؽغبة اٌؼغؾ :  : 

 رغزؼًّ ٘ذٖ اٌزم١ٕخ ادا وبْ أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ أ٠ٛٔب.رم١ٕخ ؽغبة اٌّٛط١ٍخ أٚ اٌّٛاطٍخ : 

  رم١ٕخ ل١بطpH ْٛرغزؼًّ ٘ذٖ اٌزم١ٕخ ادا وبْ أؽذ اٌّزفبػلاد أٚ أؽذ إٌٛارظ ٘ٛ الأ٠ :H
+ 

H3Oأٚ  
+

. 

 رغزؼًّ ٘ذٖ اٌزم١ٕخ فٝ أغٍت اٌزؾٛلاد.رم١ٕخ اٌّؼب٠شح : 
 

 (  تدكير:1

            La reaction totale et La reaction limitee      :محدود(  التف اعل الكلى والتف اعل ال1.1   

  ًاٌىٍٝ: اٌزفبػ............................................................................................................................                   

............................................................................................................................................... 

  :اٌزفبػً اٌغضئٝ أٚ اٌّؾذٚد........................................................................................................... 

           ...............................................................................................................................................  

 Notion d avancement de reaction    (  مفهوم تقدم التف اعل.1.1   

 أ(  الجدول الوصفى:     

 xٌززجغ رطٛس و١ّخ ِبدح الأٔٛاع و١ّ١بئ١خ خلاي رفبػً و١ّ١بئٝ ٔغزؼًّ ِفَٙٛ اٌزمذَ اٌى١ّ١بئٝ ٚاٌذٜ ٔشِض ٌٗ ة       

٠ّىٕٕب ِٓ رؾذ٠ذ و١ّخ اٌّبدح ٌٍّزفبػلاد ٚإٌٛارظ ثذلاٌخ  رمذَ  ١بٚطف . ثؾ١ش ٔمَٛ ثأغبص عذٚلا(mol)ٚٚؽذرٗ ٘ٝ اٌّٛي 

 .xاٌزفبػً 

2ارُّ اٌغذٚي اٌٛطفٝ ٌٍزفبػً دٚ اٌّؼبدٌخ اٌزب١ٌخ:                مثال: 3A B C D    

2 ِؼبدٌخ اٌزفبػً 3A B C D   

 و١ّخ اٌّبدح رمذَ اٌزفبػً ؽبلاد اٌزفبػً

 ni(B) ni(A) 0 0 0 ؽبٌخ ثذئ١خ 

      ؽبٌخ ٚعطٝ

      ؽبٌخ ٔٙبئ١خ

      ؽبٌخ لظ٠ٛخ
 

 



 ملحوظة: 

   انحانت انىٍائيت نهتفاعم : .............................................................................................................. 

................................................................................................................................................

................................................................................................................................................ 

     انحانت انقصُيت نهتفاعم : ........................................................................................................... 

................................................................................................................................................

................................................................................................................................................ 

     :فى حانتf mx x  يكُن  :.............................. 

     :فى حانتf mx x  يكُن  :.............................. 

 :1 تطبيق

. انتفاعم بيه  C=0.01 mol/Lَتركيزي   V=100mLوتُفر فى انمختبر عهى محهُل مائى نحمض الإيتاوُيك حجمً 

3CHحمض الإيتاوُيك  COOH  ًَانماء ن

 انمعادنت انتانيت:

, فىجذ أن كميت انمادة نلأيُن  pHوقُو بذراست ٌذا انتفاعم بقياس 
3H O عىذ انحانت انىٍائيت ٌى: 

  n(
3H O )= 4.10

-5
mol . 

 نذراست ٌذا انتفاعم. pH( عهم اختيار تقىيت انقياس باستعمال 1   

 (  أحسب كميت انمادة انبذئيت نحمض الإيتاوُيك.2   

 .xmى نٍذا انتفاعم َ احسب قيمت انتقذو الأقصى ف(  اوشىء انجذَل انُص3   

 . ٌم ٌذا انتفاعم كهى ؟xf(  حذد قيمت انتقذو انىٍائى 4   

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

3 2 3 3CH COOH H O CH COO H O   
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 l equation d etat des gazs parfaits                   (  معادلة الحالة للغازات الكاملة:1.1   

 اٌّؼبدٌخ اٌزب١ٌخ ٚاٌزٝ رغّٝ ِؼبدٌخ اٌؾبٌخ ٌٍغبصاد اٌىبٍِخ:اٌغبص اٌىبًِ ٘ٛاٌغبص اٌذٜ ٠ؾمك        تعريف:

                                         PV nRT     ٚأ        
PV

n
RT

  

nٝ٘ و١ّخ ِبدح اٌغبص ٚؽذرٙب :) (mol. 

R :ٝ٘ ربثزخ اٌغبصاد اٌىبٍِخ ل١ّزٙب فٝ إٌؼبَ اٌؼبٌّٝ ٌٍٛؽذاد :

R=8.314 (SI) 

P ػغؾ اٌغبص ٚؽذرٗ اٌجبعىبي :(Pa). 

V ٗؽغُ اٌغبص ٚؽذر :m
3

(     .(1L = 10
-3

m
3

 

T ٓدسعخ اٌؾشاسح ػٍٝ عٍُ وٍف١ :(Kelvin). 

 Tػٍٝ عٍُ عٍغ١ٛط ئٌٝ دسعخ اٌؾشاسح  tػلالخ رؾ٠ًٛ دسعخ اٌؾشاسح 

273Tػٍٝ عٍُ وٍف١ٓ:          t   

 

 :  La conductance et La conductivite (  المواصلة و الموصلية1.1   

  ٔشِض ٌّٛاطٍخ ِؾٍٛي ئٌىزش١ٌٚزٝ ةG  ٚٚؽذرٙب ٘ٝ اٌغ١ّٕظ(S) ٚٔشِض ٌٍّٛط١ٍخ ة .σ  ٝ٘ ٚٚؽذرٙبS/m. 
 

  :ٝ٘ رٛعذ ػلالخ ث١ٓ اٌّٛط١ٍخ ٚاٌّٛاطٍخ 

 

                                        .k G   

 

l
k

S
  رغّٝ ربثزخ خ١ٍخ اٌم١بط ٚؽذرٙب :m

-1
  . 

l ٚ اٌّغبفخ ث١ٓ طف١ؾزٝ خ١ٍخ اٌم١بط :S  ِغبؽخ اٌغضء :

 اٌّغّٛس ِٓ اٌظف١ؾز١ٓ.

 

 

 

 

 

            :ثبٌٕغجخ ٌٍّؾب١ًٌ اٌّخففخ رزؾمك اٌؼلالخ اٌٙبِخ اٌزب١ٌخ i iX   

i رغّٝ اٌّٛط١ٍخ ا١ٌٌّٛخ الأ١ٔٛ٠خ ٚؽذرٙب :S.m
2
.mol

-1
 . 



 iX  : تراكيز الأيىناخ الوىجىدج في الوحلىل وحذتها :mol/m
3

        .
3 31 / 10 /mol l mol m  

     n  كويح الوادج ب :mol  وV  حجن الوحلىل ب :m
3

.       i
n

X
V


      

3 31 10L m
 

         La vitesse volumique de la reaction  (  السرعة الحجمية للتفاعل:2

 (  تعريف:2.1   

 ونعرفها تالعلاقح التاليح:                                              vنرهز للسرعح الحجويح لتفاعل ها ب 

 ............................................وحذج السرعح الحجويح هى  

SV حجن الوحلىل وحذته :L. 

dx

dt
 : هشتقح تقذم التفاعل تذلالح الزهن. 

 

 هقذار هىجة ويعثر عنه تىحذاخ هختلفح. vالسرعح الحجويح     ملحوظة:

 ( التحديد المبيانى للسرعة الحجمية:1.1   

لتفاعل ها تاتثاع  t0عنذ لحظح  Vنحذد هثيانيا السرعح الحجويح 

  الخطىاخ التاليح:

 ......................................................................... 

......................................................................... 

 ......................................................................... 

......................................................................... 

 ......................................................................... 

......................................................................... 

.........................................................................  

 فى الونحنى جانثه لذينا:     

 

 

 

  نحذدV ل العلاقح الساتقحتاستعوا: 
 

 

 :1 تطبيق

حيث حجن الخليط التفاعلى هى  t.لتفاعل كيويائى تذلالح الزهن  xنعطى أسفله هنحنى تغيراخ تقذم التفاعل 

VS=10mL 

  xf حذد هثيانيا قيوح التقذم النهائى لهذا التفاعل  .1

mol.L)  ب  Vحذد السرعح الحجويح  .2
-1

.s
-1

 .t=100sعنذ اللحظح   (

 

S

dx
v

V dt


v 

dx x

dt t


 

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 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 .t(  تطور السرعة الحجمية بدلالة الزمن  1.1

 .vو١ف رزغ١ش اٌغشػخ اٌؾغ١ّخ اػزّبدا ػٍٝ اٌّج١بْ عبٔجٗ 

................................................................................. 

................................................................................. 

................................................................................. 

................................................................................. 

 .....................................................................  تفسير:

................................................................................. 

................................................................................. 



  temps de demi reactionالتف اعل:   (  زمن نصف

 أ(  تعريف:   

 ............................................................................................................................ْٕ زيٍ َصف انحفاعم  

 ........................................ّ ْى ٔ ٔحذج  1/2tَريس نسيٍ َصف انحفاعم ب                            

نذيُا:      1/2t=tعُذ:               
1

2

( )
2

fx
x t   

 ب(  التحديد المبيانى لزمن نصف التف اعل:   

 تاجثاع انخطٕات انحانية: t1/2َحذد يثياَيا زيٍ َصف انحفاعم 

 ....................................................................... 

....................................................................... 

.......................................................................  

 ....................................................................... 

....................................................................... 

 .........................................................   فى انًُحُى جاَثّ

 

    :3 تطبيق

 .(2) تانُسة نهحطثيق انساتق t1/2حذد زيٍ َصف انحفاعم                    

 أجوبة:
...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 (  تقنيات التتبع الزمنى:3

 موصلية:(  تقنية قياس الحجم وتقنية قياس ال3.3   

 نشاط:

H3O)يٍ حًض انكهٕريذريك  VS=100mlخلال الأشغال انحطثيقية يصة جهًيذ فى حٕجهة حجًا 
+
+Cl

-
) 

تيًُا  CaCO3يٍ كرتَٕات انكانسيٕو  m=2gيضع تسرعة داخم انحٕجهة  t=0. ثى فى انهحضة  C=0.1mol/lجركيسِ

 ذلانة انسيٍ . ت CO2جهًيذ أخر يشغم ييقحا.حيث َححثع جطٕر حجى انغاز انًحكٌٕ 

 

 . V(CO2)=120mLعُذ َٓاية انحفاعم َحصم عهى :         

 .            Vm=24L/mol  َعطى انحجى انًٕنى جحث ْذِ انطرٔف :        

    g/mol    :    M(C)=12    M(O)=16   M(H)=1   M(Ca)=40َعطى انكحم انًٕنية ب        
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Laq     ِؼبدٌخ اٌزفبػً ٘ٝ:  OHCOCaOHCaCO
S 22

2

33 32
)(

 
 

 

 

 أؽغت و١ّخ اٌّبدح اٌجذئ١خ ٌٍّزفبػلاد . (1

 .. xmأٔشٝ اٌغذٚي اٌٛطفٝ ٌٍزفبػً. ِٓ ٘ٛ اٌّزفبػً اٌّؾذ؟ . ئعزٕزظ  اٌزمذَ الألظٝ ٌٍزفبػً  (2

 ) اٌزمذَ اٌلاصَ اٌؾظٛي ػ١ٍٗ ؽغت ششٚؽ اٌزغشثخ (. ً٘ ٘ذا اٌزفبػً وٍٝ؟ xfأؽغت اٌزمذَ إٌٙبئٝ    (3

 .ش إٌّؾٕٝ أعفٍٗ (ظثذلاٌخ اٌضِٓ ) أ ٔ xخلاي ٘ذٖ الأشغبي اٌزطج١م١خ لبَ اٌزلا١ِذ ثضّز١ً رمذَ اٌزفبػً  (4

 

 
 

 و١ف رزغ١ش اٌغشػخ اٌؾغ١ّخ ثزغ١١ش اٌضِٓ ؟ (4.1

 ػشف صِٓ ٔظف اٌزفبػً . ؽذد ل١ّزٗ ئٔطلالب ِٓ إٌّؾٕٝ . (4.2

 ِب٘ٛ رأر١ش دسعخ اٌؾشاسح ػٍٝ اٌغشػخ اٌؾغ١ّخ. (4.3

 .  t=0sأؽغت اٌغشػخ اٌؾغ١ّخ ػٕذ          (5

 

 ٌٍّؾٍٛي. σص١ِٕب ثؾغبة اٌّٛط١ٍخ  اٌزفبػً اٌغبثك ٠ّىٓ رزجؼٗ       (6
 

 أعشد الأ٠ٛٔبد اٌّٛعٛدح فٝ اٌّؾٍٛي .       (6.1

  رزغ١ش ِٛط١ٍخ اٌّؾٍٛي ِغ اٌضِٓ ؟و١ف         (6.2

 .  t=0sػٕذ اٌٍؾؼخ  σ0أؽغت ِٛط١ٍخ اٌّؾٍٛي       (6.3

 .    σ = 4.25 – 580xػٍٝ اٌشىً :    ترىز xؽ١ش رمذَ اٌزفبػً ٘ٛ  tث١ٓ أْ ِٛط١ٍخ اٌّؾٍٛي ػٕذ ٌؾؼخ       (6.4

 .  x=xm/2ثبٌٕغجخ ي  σ1/2أؽغت ِٛط١ٍخ اٌّؾٍٛي       (6.5
 

ms.mٌلأ٠ٛٔبد ة  ٔؼطٝ اٌّٛط١ٍخ ا١ٌٌّٛخ   
2
.mol

-1
 .      λ(H3O

+
)=35       λ(Ca

2+
)=12       λ(Cl

-
)=7.5 

 

 أجوبة:
 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.................................................................................................................................. 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 



  Technique de dosage  (  تقنية المعايرة:3.2  

 

 أ( تدكير:      
 

 معايرة وىع كيميائى A  بيه  ...................................ودانك باعتماد  ..................................هىA  ووىع

 معروف. CBتركيزي  Bكيميائى أخر 

  وسمى انىىع انكيميائىA .....................  وانىىع انكيميائىB ......................... ووسمى انتفاعم بيه .A  وB 

............................................... 

 هى مرحهت مه انمعايرة وقطت انتكافؤ :................................................................................................ 

  ne(B)=0و        ne(A)=0عىد وقطت انتكافؤ نديىا:                               

 

 

 أن وتىصم إنى علاقت انتكافؤ.:  إعتمادا عهى انجدول انىصفى وعهى خاصياث وقطت انتكافؤ يمكه علاقت انتكافؤ 

 

       مثال:

2Aمعادنت انمعايرة انتانيت:   ان بانىسبت نهتفاعم دونىحدد علاقت انتكافؤ              B C   

 صفى نهدا انتفاعم.ىوىجز انجدول ان       

                                                                  

2A الاث انتفاعمح B C  

 n(B) n(A) 0 حانت بدئيت

    حانت وسطى

    حانت انتكافؤ

 

 نىحدد علاقت انتكافؤ:      

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

        :   بانىسبت نتفاعم دو معادنت انمعايرة انتانيت:بصفة عامة

 وجد علاقت انتكافؤ انتانيت:                 

         

          

                                          

 ب(  نشاط: استعمال تقنية المعايرة لدراسة تطور تف اعل كيميائى. 

Iتتبع انتطىر انزمىى وحساب انسرعت انحجميت نهتفاعم بيه أيىواث انيىدور     انهدف :  
-

  H2O2وانماء الأوكسجيىى  

 فى وسط حمضى                 
 

B eA A
C VC V

 


A B C  
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 اٌزغشثخ :  

 

V1=50mL      ِٓ         ِؾٍٛي ٠ٛدٚس    V2=50ml ِؾٍٛي ِٓH2O2 ُاٌؼذ٠ 

 .                             C2=0.056mol/lاٌٍْٛ رشو١ضٖ    اٌؼذ٠ُ اٌٍْٛ             KIاٌجٛربع١َٛ    

     C1=0.2mol/lرشو١ضٖ        

 

 

 

 ِلاؽؼبد ٚئعزٕزبعبد :

 

 ..…………………………………………………………………………و١ف ٠ظجؼ ٌْٛ اٌّؾٍٛي :  – 1

I2/I(  ػٍّب أْ اٌّضدٚعز١ٓ اٌّزفبػٍز١ٓ ّ٘ب : 2
-

    ٚH2O2/H2O .ًأوزت ِؼبدٌخ اٌزفبػً اٌؾبط 

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 اٌزب١ٌخ :  ؽذد اٌزم١ٕخ إٌّبعجخ ٌززجغ ٘ذا اٌزفبػً ِٓ ث١ٓ اٌزم١ٕبد  - 3

 اٌّؼب٠شح –ل١بص اٌّٛاطٍخ  –ل١بص اٌؼغؾ  – pHل١بط                                                                                 

 رؾذ٠ذ و١ّخ ِبدح رٕبئٝ ا١ٌٛد اٌّزىْٛ  :

 

 اٌّٛافمخ ٌٙذٖ اٌؼ١ٍّخ. tِٓ اٌخ١ٍؾ اٌّزفبػً ٚٔظجٗ فٝ اٌّبء اٌّضٍظ ٚٔغغً اٌؾؼخ  V=10mLثٛاعطخ ِبطخ ٔأخذ ػ١ٕخ 

 ٕٔغض ِؼب٠شح اٌؼ١ٕخ ثٛاعطخ ِؾٍٛي ص١ٛوجش٠زبد اٌظٛد٠َٛ tٌزؾذ٠ذ و١ّخ ِبدح رٕبئٝ ا١ٌٛد اٌّزىْٛ خلاي اٌؾؼخ 

   (2Na 
+
 + S2O3

2-
 Ve=20mLفٕؾظً ػٍٝ اٌزىبفإ ػٕذ ئػبفخ ؽغّب  . C=0.04mol/lدٜ اٌزشو١ض :  (

 

 

 ٌّبدا ٔغزؼًّ اٌّبء اٌّضٍظ ؟ -1

.......................................................................................................................................................

....................................................................................................................................................... 

 

I2/Iأوزت ِؼبدٌخ اٌزفبػً ث١ٓ اٌّضدٚعز١ٓ  -2
-

  ٚS4O6
2-

/S2O3
2-

 . 

 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 

 

 . tاٌٍؾؼخ خلاي  n(I2) أؽغت و١ّخ ِبدح رٕبئٝ ا١ٌٛد اٌّزىْٛ  -3
 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 

 

  x(t)صّز١ً ِٕؾٕٝ رغ١شاد رمذَ اٌزفبػً ثذلاٌخ اٌضِٓ :
 

 ثذلاٌخ اٌضِٓ فٕؾظً ػٍٝ اٌشىً عبٔجٗ :  xإٌّؾٕٝ : رغ١شاد رمذَ اٌزفبػً ّٔضً 

                                                                                                                                                                                           

                                                                               X(t) 

 

 

 

 

 

 

                                                                            

 

 

 

 

 

 

 

 

 

 . t=0أؽغت اٌغشػخ اٌؾغ١ّخ ٌٍزفبػً ػٕذ  ( 1
 

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................
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.....................................................................................................................................................

.....................................................................................................................................................

..................................................................................................................................................... 

.....................................................................................................................................................

..................................................................................................................................................... 

 

 اٌّزؾىُ فٝ داٌه ؟ ئػزّبدا ػٍٝ إٌّؾٕٝ ؽذد و١ف رزغ١ش اٌغشػخ اٌؾغ١ّخ ٌٍزفبػً ِغ اٌضِٓ ؟ ِب٘ٛ اٌؼبًِ اٌؾشوٝ( 2

 

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

......................................................................................................................................................... 

 أؽغت صِٓ ٔظف اٌزفبػً . ( 3

 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 

 

 (  تطبيقات:4

 التمرين الأول:

أدد ٔزبئظ اٌذساعخ 

اٌزغش٠ج١خ ٌٙزٖ اٌّؼب٠شح 

ئٌٝ خؾ إٌّؾٕٝ اٌّّضً 

ٌزفبػً   xٌزغ١شاد اٌزمذَ 

الأعزشح ثذلاٌخ اٌضِٓ 

٘ٛ اٌّّبط  Tاٌّغزم١ُ 

ٌٍّٕؾٕٝ ػٕذ اٌٍؾظخ 

0t 0 . 
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 اػزّبدا ػٍٝ إٌّؾٕٝ ؽذد:

  صِٓ ٔظف اٌزفبػً (1

0tاٌغشػخ اٌؾغ١ّخ ٌٍزفبػً ػٕذ اٌٍؾظخ  (2 0       

 .vِب رأص١ش دسعخ اٌؾشاسح ػٍٝ اٌغشػخ اٌؾغ١ّخ  (3
 

 التمرين التانى:
 

 (  )  ٌزؾذ٠ذ رأص١ش ثؼغ اٌؼٛاًِ اٌؾشو١خ ػٍٝ عشػخ اٌزفبػً أطلالب ِٓ ٔزبئظ، ٔذسط ؽشو١خ أوغذح أ٠ٛٔبد ا١ٌٛدٚس  

    ثٛاعطخ ث١شٚوغ١ذ صٕبئٟ وجش٠زبد
فٟ ؽبلاد ثذئ١خ ِخزٍفخ ٌٍّغّٛػخ اٌى١ّ١بئ١خ، ٚ ٟ٘ ِذٚٔخ فٟ اٌغذٚي  (  )  

 ا٢رٟ:

 

ٌٍزمبػً   xػٍٝ اٌزٛاٌٟ رطٛس اٌزمذَ  A  ٚB  ٚCرّضً إٌّؾ١ٕبد

اٌشىً     ٚ   ٚاٌؾبطً ثذلاٌخ اٌضِٓ ثبٌٕغجخ ٌٍزغبسة

(1.) 

 اخزضاي ٟ٘: -اٌّؼبدٌخ اٌى١ّ١بئ١خ إٌّّزعخ ٌزؾٛي الأوغذح

   (  )      
  (  )    (  )      

  (  )   

             ٌٍّغّٛػخ اٌى١ّ١بئ١خ.  Vرمذَ اٌزفبػً ٚ اٌؾغُ  xثذلاٌخ  vاػؾ رؼج١ش اٌغشػخ اٌؾغ١ّخ .1

ػٕذ   v( ل١ّخ اٌغشػخ             . أؽغت ثبٌٛؽذح )     ػٕذ اٌٍؾظخ  Bاٌّّبط ٌٍّٕؾٕٝ(∆)٠ّضً  .2

                                                           . V=100mL. ٔؼطٟ ثبٌٕغجخ ٌٍزغشثخ سلُ       اٌٍؾظخ

 .    ِب ٘ٛ اٌؼبًِ اٌؾشوٟ اٌزٞ ٠ّىٓ ئثشاصٖ؟ ِب ِفؼٌٛٗ ػٍٝ اٌزؾٛي اٌّذسٚط ،   ٚثّمبسٔخ ِؼط١بد اٌزغشثز١ٓ .3

 .، ِب ٘ٛ اٌؼبًِ اٌؾشوٟ اٌزٞ ٠ّىٓ ئثشاصٖ؟ ِب ِفؼٌٛٗ ػٍٝ اٌزؾٛي اٌّذسٚط   ٚثّمبسٔخ ِؼط١بد اٌزغشثز١ٓ            

 التمرين الثالت:

  25رّذ ع١ّغ اٌم١بعبد  ػٕذ C. 

  ٠ؼجش ػٓ اٌّٛاطٍخG  ػٕذ ٌؾظخt   :ثبٌؼلالخ . i iG K X  ؽ١ش ،i  ْٛاٌّٛط١ٍخ ا١ٌٌّٛخ الأ١ٔٛ٠خ ٌلأ٠iX 

 ٚ iX  ٚ .رشو١ضٖ فٟ اٌّؾٍٛيK  : صبثزخ اٌخ١ٍخ ل١ّزٙبK=0,01m. 

 :ٍٟ٠ؼطٟ اٌغذٚي اٌزبٌٟ ل١ُ اٌّٛط١ٍخ ا١ٌٌّٛخ الأ٠ٛٔبد اٌّزٛاعذح فٟ اٌٛعؾ اٌزفبػ 

 

Na الأ٠ْٛ 
+ 

HO
- 

HCO2
- 

i(S.m².mol) 
5,01.10

-3 
19,9.10

-3
 5,46.10

-3
 

سلُ 

 اٌزغشثخ

خ اٌفؼ١ٍخ  ػٕذ اٌؾبٌخ ل١ُ اٌزشاو١ض ا١ٌٌّٛ

 (        )اٌجذئ١خ ثبٌٛؽذح 

ل١ّخ 

دسعخ 

اٌؾشاسح 

(°C ) 
[  (  )]  [    

  (  )]
 
 

               20 

               20 

               35 

1
2

t
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  3ًّٔٙ رشو١ض أ٠ٛٔبد ( )aqH O .ٍٟأِبَ ثبلٟ رشاو١ض الأ٠ٛٔبد اٌّزٛاعذح فٟ اٌٛعؾ اٌزفبػ 

V=2.10ٔظت فٟ وأط ؽغّب 
-4

m
3

)١ٌٙذسٚوغ١ذ اٌظٛد٠َٛ  SBِٓ ِؾٍٛي   )( )aq aqNa HO   ٖرشو١ض

CB=10mol/m
3

١ٌّضبٔٛاد اٌّض١ً ِغب٠ٚخ ٌى١ّخ  nEٔؼزجش٘ب أطلا ٌٍزٛاس٠خ، و١ّخ اٌّبدح  t0، ٚٔؼ١ف ئ١ٌٗ ػٕذ ٌؾظخ 

 ػٕذ أطً اٌزٛاس٠خ. ١ٌٙSBذسٚوغ١ذ اٌظٛد٠َٛ فٟ اٌّؾٍٛي  nBاٌّبدح 

V=2.10)ٔؼزجش أْ ؽغُ اٌخ١ٍؾ ٠جمٝ صبثزب 
-4

m
3

) 

 (1ثذلاٌخ اٌضِٓ ) اٌشىً  Gِىٕذ اٌذساعخ اٌزغش٠ج١خ ِٓ اٌؾظٛي ػٍٝ إٌّؾٝ اٌّّضً ٌزغ١شاد اٌّٛاطٍخ 

 ثبٌّؼبدٌخ اٌى١ّبئ١خ اٌزب١ٌخ:ّٕٔزط اٌزؾٛي اٌّذسٚط 

 

            
2 3( ) ( ) 2( ) 3 ( )aq aq aq aqHCO CH HO HCO CH OH     

 

      أعشد الأ٠ٛٔبد اٌّزٛاعذح فٟ اٌخ١ٍؾ ػٕذ  -1

 . tٌؾظخ 

 أٔشئ اٌغذٚي اٌٛطفٟ ٌزطٛس ٘زا اٌزؾٛي  -2

 ( tٌزمذَ اٌزفبػً ػٕذٌؾظخ   xاٌى١ّ١بئٟ. )ٔشِض ة 

 

 فٟ اٌٛعؾ اٌزفبػٍٟ، Gث١ٓ أْ اٌّٛاطٍخ  -3

 رؾمك اٌؼلالخ: tٌؾظخ  ػٕذ
30,72 2,5.10G x      

     

 أصٕبء اٌزفبػً( Gػًٍ رٕبلض اٌّٛاطٍخ  -4

    . t1/2أٚعذ صِٓ ٔظف اٌزفبػً  -5

 

 

 التمرين الرابع:

 σ(t)يعطي الشكل أسفله المنحنى التجريبي  

المحصل عليه بواسطة عدة معلوماتية ملائمة. 

المماس للمننى عند أصل  (T)يمثل المستقيم 

 tػٕذ ٌؾظخ التواريخ.

 

ط١ٍخ ِٚٛ x(t)رىزت اٌؼلالخ ث١ٓ رمذَ اٌزفبػً

x(t)=-6,3.10اٌخ١ٍؾ اٌزفبػٍٟ وبٌزبٌٝ: 
-

3
σ(t)+1,57.10

-3
ِؼجش ػٕٙب  σ(t)ؽ١ش  

S.mثبٌٛؽذح 
-1

  ٚx(t)  ثبٌّٛي. ثبعزغلاي

 إٌّؾٕٝ اٌزغش٠جٟ

ِٛط١ٍخ اٌخ١ٍؾ اٌزفبػٍٟ  σ1/2أؽغت  .1

ػٕذ 
maxx

x =
2

التقدم  xmaxحيث 

  .xm=10-3mol نعطى  الأقصى للتفاعل.

  .    t1/2، صِٓ ٔظف اٌزفبػً minأٚعذ ثبٌٛؽذح  .2

mol.mأؽغت ثبٌٛؽذح  .3
-3

.mn
-1  

 .t=0ػٕذ اٌٍؾظخ  vاٌغشػخ اٌؾغ١ّخ  

 

 أعٛثخ:
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 تصميم الدرس:

 

 :تدكير 

 أمثلة لبعض المزدوجات    -للأحماض والقواعد   Bronstedنظرية برونشتد                   

 –ق اعدة  -حمض

 التف اعلات الحمضية الق اعدية    

 pH محلول مائى: 

  –محلول مائى   pHقياس   -تعريف                         

 التحولات الكلية والتحولات المحدودة 

 نسبة التقدم النهائى للتف اعل   -التحول المحدود    –التحول الكلى                   

 منحى تطور مجنوعة كينيائية فى حالة التوازن 

    كيف نفسر ميكروسكوبيا حالة التوازن؟ 
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 الأستاد: صومادى   المنحيين قى تحدث التى الكينيائية التحولات  التانوية: ابن هانى

 

 Les reactions acide base rappel          (  التفاعلات الحمضية القاعدية: تدكير1

 للأحماض والقواعد: Bronsted(  نظرية برونشتد  1.1     

 وً ٔٛع و١ّ١بئٝ لبدس ػٍٝ فمذاْ ثشٚرْٛ اٌؾّغ ٛ٘ :H
+

 . HAخلاي رؾٛي و١ّ١بئٝ. ٔشِض ػبِخ ٌٍؾّغ ة 

 وً ٔٛع و١ّ١بئٝ لبدس ػٍٝ اوزغبة ثشٚرْٛ اٌمبػذح ٛ٘ :H
+

 .Bٔشِض ػبِخ ٌٍؾّغ ة   خلاي رؾٛي و١ّ١بئٝ. 

  ػٕذِب ٠فمذ اٌؾّغHA  ثشٚرٛٔبH
+

٠Aزؾٛي أٌٝ اٌمبػذح اٌشافمخ ٌٗ  
-

  HA, ٔمٛي أْ إٌٛػ١ٓ اٌى١ّ١بئ١١ٓ  

 ٚA
-

HA/A, ٔشِض ٌٙب ػبِخ ة لبػذح-ِضدٚعخ ؽّغ٠شىلاْ  
-

  

 

   رز١ّض وً ِضدٚعخHA/A
-

HA       ثٕظف ِؼبدٌزٙب رىزت وبٌزبٌٝ:       A H   

 ق اعدة:-(  أمثلة لبعض المزدوجات حمض1.1      

 

  

 

 

 

 

 ملحوظة:

أِٚف١ٌٛذ ؼت دٚس اٌؾّغ أٚ دٚس اٌمبػذح ٔغ١ّٗ ثذاٌه ٠ٍ٠ّىٓ أْ  H2Oفٝ اٌّضدٚعز١ٓ الأخ١شر١ٓ ٔلاؽع أْ اٌّبء         

Ampholyte  ػبِخ الأِٚف١ٌٛذ ٘ٛ وً ٔٛع و١ّ١بئٝ لبدس أْ ٠ٍؼت دٚس اٌؾّغ أٚ دٚس اٌمبػذح ؽغت الأٔٛاع اٌى١ّ١بئ١خ ,

 إٌزٛاعذح ِؼٗ.

 (  التف اعلات الحمضية الق اعدية:1.1   

اٌزفبػً اٌؾّؼٝ اٌمبػذٜ ٘ٛ رفبػً ث١ٓ ِضدٚعز١ٓ ؽّغ لبػذح , ثؾ١ش ٠زفبػً ؽّغ ٠ٕزّٝ ئٌٝ ِضدٚعخ أٌٚٝ ِغ    

 رٕزّٝ ئٌٝ ِضدٚعخ رب١ٔخ. لبػذح

١3CHٓ ؽّغ الإ٠زب٠ٛٔه ثوزبثخ ِؼبدٌخ اٌزفبػً     مثال: COOH 3 ٚ الأ١ِٔٛبنNH: 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

2

3

3 3 2

2

HCO H HCl HBr
NH

H O CH CO H
H O


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...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 :1تطبيق

 أوزت ِؼبدٌخ اٌزفبػً اٌؾّؼٝ اٌمبػذٜ:

ٚاٌّبء  HCl أ(  ث١ٓ ؽّغ اٌىٍٛس٠ذ٠ه
2H O. 

2HCOة(  ث١ٓ ؽّغ ا١ٌّزب٠ٛٔه  H   2ٚاٌّبءH O. 

6ط(  ث١ٓ ؽّغ اٌجٕض٠ٚه  5 2C H CO H  3 ٚالأ١ِٔٛبنNH 

3د(  ث١ٓ ؽّغ الإ٠زب٠ٛٔه   2CH CO H  ٚأ٠ْٛ ا١ٌٙذسٚوغ١ذOH   

7ٖ( ث١ٓ ؽّغ اٌغ١ٍغ١ٍه  6 3C H O  2ٚاٌّبءH O 

 أجوبة:

.................................................................................................... 

.................................................................................................... 

.................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 :1تطبيق

3لبػذح دٚ اٌّؼبدٌخ اٌزب١ٌخ:      -ٔؼزجش رفبػً ؽّغ 2 4NH H O NH OH    

 ّغ لبػذح اٌّزذاخٍز١ٓ فٝ ٘ذا اٌزفبػً.ؽؽذد اٌّضدٚعز١ٓ  

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.......................................................................................................................................................... 
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2  )pH                :محلول مائى                     ution aqueusepH d une sol     

   (  تعريف:1.1
 

pH          ِْٛؾٍٛي ِبئٝ ِمذاس ثذْٚ ٚؽذح ٠ؼجش ػٓ ؽّؼ١خ ِؾٍٛي. فٝ اٌّؾب١ًٌ اٌّبئ١خ رى: 

 .14ٚ  0ث١ٓ  حسِٛؾظ pHل١ّخ       

 

:  وّب رّىٕٕب pHط١غخ رّىٕٕب ِٓ ؽغبة ل١ّخ  Soerensenالزشػ اٌؼبٌُ عٛسٔغٓ 

ِٓ ؽغبة رشو١ض الأ٠ْٛ 
3H O    ئٔطلالب ِٓ ل١ّخpH. 

 

3H O   ْٛرشو١ض الأ٠ :
3H O  ٗٚؽذر……………………………..  

      log.ٜسِض اٌذاٌخ اٌش٠بػ١خ اٌٍٛغبس٠زُ اٌؼشش : 

 

 تطبيق:

 ِؾٍٛي ِبئٝ ٌٗ:     pHأؽغت (  1

10 2        أ(    
-3

 mol/L=
3H O   

10 5ة(       
-3

 mol/L=
3H O   

, أؽغت رشو١ض أ٠ْٛ ا١ٌٙذس١َٔٚٛ  pH=6.3شأ ػٍٝ ل١ٕٕخ ِبء ِؼذٔٝ م( 2ٔ
3H O   

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
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  محلول مائى: pH(  قياس  1.1   

 ..........................................................ِؾٍٛي ِبئٝ  pHٔم١ظ  

......................................................................................... 

......................................................................................... 

......................................................................................... 

  : ملحوظة

......................................................................................... 

......................................................................................... 

.......................................................................................... 

.......................................................................................... 

  

 Les transformation totales et             (  التحولات الكلية والتحولات المحدودة:3

                                                                   Les transformation limitee  

 (  التحول الكلى:1.1   

 نشاط:  

n=3.8 10ػٕذ ئداثخ و١ّخ ِبدح      
-3

 mol  ٓغبص وٍٛسٚ ا١ٌٙذسٚع١ ِٓHCl  ُفٝ ؽغV=100mL  ,اٌّبء اٌّمطش ِٓ

 .  pH=1.42٘ذا اٌّؾٍٛي فٕغذ  pHٔم١ظ  pHmetre. ثٛاعطخ عبص (C)ٔؾظً ػٍٝ ِؾٍٛي ؽّغ وٍٛس٠ذس٠ه 

 .pHmetreِب الإؽز١بؽبد اٌلاصَ ئ٠زبخذ٘ب ٌٍم١بط ثٛاعطخ  .1

 .Cأؽغت رشو١ض اٌّؾٍٛي  .2

 أوزت ِؼبدٌخ اٌزفبػً اٌؾبطً. .3

 xfٚاٌزمذَ إٌٙبئٝ  xٚ رمذَ اٌزفبػً  Vاٌؾغُ  Cأٔشٝء اٌغذٚي اٌٛطفٝ ٌٍزفبػً ثبعزؼّبي اٌّمبد٠ش اٌزشو١ض  .4

 .xmٚاٌزمذَ الألظٝ 

 .xmأؽغت اٌمذَ الألظٝ  .5

 , ِبدي رغزٕزظ؟xm  ٚxf. لبسْ  xfأؽغت رمذَ اٌزفبػً  .6

 أجوبة: 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
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 خلاصة:

  ................................................................................................................................اٌزؾٛي اٌىٍٝ     

...........................................................................................
  

  

A.........            زؾٛي اٌىٍٝ رىزت ِؼبدي اٌزفبػً ثغُٙ ٚاؽذ: ٌٍثبٌٕغجخ     B C D   

 

 (  التحول المحدود:1.1   

 نشاط:  

3ِٓ ؽّغ الإ٠زب٠ٛٔه    2mLٔظت ل١ٍلا ِٓ اٌّبء فٝ ؽٛعٍخ ٚٔؼ١ف ئ١ٌٗ          2CH CO H  صُ ّٔلأ اٌؾٛعٍخ ثبٌّبء

  pH=3.10٘ذا اٌّؾٍٛي فٕغذ  pH. ٔم١ظ  Cِٓ ِؾٍٛي ؽّغ الإ٠زب٠ٛٔه رشو١ضٖ  V=1Lاٌّمطش ئٌٝ أْ ٔؾظً ػٍٝ ؽغخ 

1.05ٔؼطٝ:   اٌىزٍخ اٌؾغ١ّخ ٌؾّغ الإ٠زب٠ٛٔه  /g mL   

3اٌىزٍخ ا١ٌٌّٛخ ٌؾّغ الإ٠زب٠ٛٔه           2( ) 60 /M CH CO H g mol  

 أوزت ِؼبدٌخ اٌزفبػً اٌؾبطً. .1

 ٌٍّؾٍٛي. Cأؽغت و١ّخ اٌّبدح اٌجذئ١خ ٌؾّغ الإ٠زب٠ٛٔه صُ اعزٕزظ اٌزشو١ض  .2

 أٔشٝء اٌغذٚي اٌٛطفٝ ٌٙذا اٌزفبػً. .3

 . ِبدا رغزٕزظ؟xfٚل١ّخ اٌزمذَ ػٕذ اٌؾبٌخ إٌٙبئ١خ  xmأؽغت ل١ّخ اٌزمذَ الألظٝ  .4

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.......................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
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 خلاصة:

 ئاٌزفبػً اٌّؾذٚد أٚ اٌغض ٝ............................................... 

 ......................................................  

 

  ًثبٌٕغجخ ٌٍزفبػً اٌّؾذٚد رىزت ِؼبدٌخ اٌزفبػ   

 ثغ١١ّٙٓ: 

 

                    

 ( 1اٌزفبػً ٚفك إٌّؾٝ اٌّجبشش )....................................... 

 ( 2اٌزفبػً ٚفك إٌّؾٝ اٌّؼبوظ )...................................... 

 

 إٌٙبئ١خ ؽبٌخ اٌزٛاصْ, ثبٌٕغجخ ٌٍزفبػً اٌّؾذٚد ٔغّٝ اٌؾبٌخ 

فٝ ؽبٌخ اٌزٛاصْ ٔشِض ٌزمذَ اٌزفبػً ة          
eqx.    : ٌْذ٠ٕب ئد  eq fx x     

 

 

 

  Taux d avancement final    (  نسبة التقدم النهائى للتف اعل. 1.1   

       ............................................................................................... ٔشِض ٌٕغجخ اٌزمذَ إٌٙبئٝ ٌٍزفبػً ة 

 

 

 ملحوظة:

   ْ1ئدا وب  .............................................................................................................. 

   ْ1ئدا وب     .............................................................................................................. 

  ٍٝ٠ّىٓ أْ ٔؼجش ػ   :ثبٌٕغجخ اٌّئ٠ٛخ% 100
f

m

x

x
  

 إٌشبؽ اٌغبثك.أؽغت ٔغجخ اٌزمذَ إٌٙبئٝ ثبٌٕغجخ ٌزفبػً       : تطبيق

 أجوبة: 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

A B C D 

  
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 ملحوظة:

 .....................................................................................   ٝ٘2.26%ٔغذ أْ إٌغجخ اٌّئإ٠خ ي             

...................................................................................................................................................... 

 تمرين:

 Cفٝ اٌّبء اٌّمطش فٕؾظً ػٍٝ ِؾٍٛي ِبئٝ رشو١ضٖ   C2H5CO2Hِٓ ؽّغ اٌجشٚثب٠ٛٔه   m=1.48gٔذ٠ت وزٍخ 

 . M(C2H5CO2H)= 94g. ٔؼطٝ اٌىزٍخ ا١ٌٌّٛخ:   V=400mL ٗ ٚؽغّ

 ٌٍّؾٍٛي اٌّبئٝ. Cأؽغت و١ّخ اٌّبدح اٌجذئ١خ ٌؾّغ اٌجشٚثب٠ٛٔه صُ اعزٕزظ اٌزشو١ض  .1

 أوزت اٌّؼبدٌخ اٌؾظ١ٍخ ٌٍزفبػً. .2

 أٔشٝء اٌغذٚي اٌٛطفٝ ٌٍزفبػً. .3

   ث١ٓ أْ ٔغجخ اٌزمذَ إٌٙبئٝ ٌٍزفبػً رىزت وبٌزبٌٝ:   .4

10 pH

C




  

 . pH=3.1اٌّؾٍٛي:    pH.ٔؼطٝ أؽغت ل١ّخ  .5

 ً٘ ٘ذا اٌزفبػً وٍٝ أَ عضئٝ؟      

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 

           Sens d evolution d un(  منحى تطور مجموعة كيميائية فى حالة التوازن: 4

                                                                            système chimique       

 نشاط تجريبى:

      ٔؼزجش ِضلا اٌزفبػً دٚ اٌّؼبدٌخ اٌزب١ٌخ:        

 

 ؽ١ش رٛعذ اٌّغّٛػخ فٝ ؽبٌخ رٛاصْ.

 

 

3 2 2 3 2 3CH CO H H O CH CO H O  
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 تفسير:

   ِٓ ػٕذِب ٔؼ١ف و١ّخCH3CO2H ............................................................................................... 

................................................................................................................................................

................................................................................................................................................ 

   ِٓ ػٕذِب ٔؼ١ف و١ّخ
3 2CH CO .................................................................................................. 

................................................................................................................................................

................................................................................................................................................ 

   ػٕذِب ٔض٠ً و١ّخ ِٓ  اٌّبءH2O   ) ثبٌزجخ١ش ِضلا(.............................................................................. 

................................................................................................................................................ 

 

                     Comment expliquer( كيف نفسر ميكروسكوبيا حالة التوازن؟   5   

                                                 microscopiquement l etat d equilibre     

 

Aٔؼزجش إٌفبػً اٌّؾذٚد دٚ اٌّؼبدٌخ اٌزب١ٌخ:                B C D    

 . v2ٌٚغشػخ اٌزفبػً اٌّؼبوظ ة  v1ٔشِض ٌغشػخ اٌزفبػً اٌّجبشش ة 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

1ػٕذِب ٔؾظً ػٍٝ:                      2v v                            .ْٔؾظً ػٍٝ اٌؾبٌخ إٌٙبئ١خ أٚ ؽبٌخ اٌزٛاص 
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 تصميم الدرس:

 

    خارج التفاعل : 

 خارج التف اعل بدلالة تقدم التف اعل   -تعريف  

 : تابتة التوازن 

 تعبير تابتة التوازن بدلالة الموصلية   -تعريف  

 العوامل التى تؤثر على نسبة التقدم الههائى للتفاعل 
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 الأستاد: صومادى               كينيائية مجنوعة توازن حالة                      التانوية التأهيلية: ابن هانى

 

 

 Quotion de reaction                                                          (  خارج التفاعل1

 (  تعريف:1.1   

 

Aٔؼزجش اٌزفبػً اٌّؾذٚد دٚ اٌّؼبدٌخ اٌزب١ٌخ:        B C D      

 ,  , , .ِؼبِلاد اٌزٕبعت : 

 ثبٌؼلالخ اٌزب١ٌخ:  tفٟ ٌؾظخ  rQٔؼشف خبسط اٌزفبػً ٚاٌذٜ ٔشِض ٌٗ ة  

          

     A , B , C , D  رغبٜٚ فٟ اٌٍؾظخ :t  رشاو١ض الأٔٛاع

 .A ٚB   ٚC ٚDاٌى١ّ١بئ١خ 

    

 .................................................................................................................  rQخبسط اٌزفبػً   : 1ملحوظة

  .........................................................................................................................................  : 1ملحوظة

  ..........................................................................................................................................    1ملحوظة

 

ٔؼشف أ٠ؼب خبسط اٌزفبػً ٚفك إٌّؾٝ اٌّؼبوظ  : 1ملحوظة
rQ       :ٌٝوبٌزبrQ   

 

ِمٍٛة خبسط اٌزفبػً ٚفك إٌّؾٝ اٌّؼبوظ  ٠rQغبٜٚ خبسط اٌزفبػً ٚفك إٌّؾٝ اٌّجبشش   :بصفة عامة
rQ             : 

 

 

 تطبيق:

 ثبٌٕغجخ ٌٍزفبػلاد داد اٌّؼبدلاد اٌزب١ٌخ:rQاػؾ رؼج١ش خبسط اٌزفبػً              

rQ 

1
r

r

Q
Q

 
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3 2 2 3 2 3

6 5 2 2 6 5 2 3

2

3

3

2 2 5 2 2 5 2

2 2

3 ( )
s

aq l aq aq

aq l aq aq

s aq s aq

aq aq

l l l l

CH CO H H O CH CO H O

C H CO H H O C H CO H O

Cu Ag Ag Cu

Fe OH Fe OH

HCO H C H OH HCO C H H O

 

 

 

 

 

 

 



 
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...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 (  خارج التف اعل بدلالة تقدم التف اعل:1.1

 نشاط:

3ِٓ ؽّغ الإ٠زب٠ٛٔه      mol 0.1ِبدح رغبٜٚ  خٔذ٠ت و١ّ 2CH CO H  ُفٟ ؽغV=1L  .اٌّبء ِٓ 

 اٌزفبػً اٌؾبطً.أوزت ِؼبدٌخ  .1

 أٔغض اٌغذٚي اٌٛطفٝ ٌٙذا اٌزفبػً. .2

 ٠ىزت وبٌزبٌٝ:      Vرمذَ اٌزفبػً ٚؽغُ اٌّؾٍٛي  xثذلاٌخ  tاعزٕزظ أْ رؼج١ش خبسط اٌزفبػً ػٕذ ٌؾظخ  .3

 

 

 

 أؽغت خبسط اٌزفبػً. .4

t=0 :rأ(  ػٕذ اٌٍؾظخ  iQ 

x=2.10ؽ١ش رمذَ اٌزفبػً ٘ٛ   tة(  ػٕذ ٌؾظخ 
-5

 mol   :rQ 

xeq=4.10ط(  ػٕذ ؽبٌخ اٌزٛاصْ ؽ١ش رمذَ اٌزفبػً :  
-3

 mol   :
reqQ 

 أجوبة:
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........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

2

( )

eq

eq

x
K

V CV x



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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

أٚ     Kل١ّخ خبسط اٌزفبػً ػٕذ ؽبٌخ اٌزٛاصْ رغّٝ ربثزخ اٌزٛاصْ ٚٔشِضٌٙب ة       ملحوظة:
reqQ

  
  

 

 constante d equilibre                                                        (  تابتة التوازن:2

 (  تعريف:1.1   

     .........  أٚ ......ٚٔشِضٌٙب ة  ........................................................................................ربثزخ اٌزٛاصْ ٘ٝ       
  
  

 ئلا ثذسعخ اٌؾشاسح.  لا رزؼٍك Kربثزخ اٌزٛاصْ ٠زؼٍك ثؾبلاد اٌزفبػً فاْ  rQئدا وبْ خبسط اٌزفبػً  

 

 ..........................................................................................................................................      ملحوظة:

 خ اٌزٛاصْ ٌجؼغ الأؽّبع:زربث   أمثلة:

 Kربثزخ رٛاصٔٗ  ط١غزٗ ئعُ اٌؾّغ

2HCO ؽّغ ا١ٌّزب٠ٛٔه H K=1.8 10
-4

 

3 ؽّغ الإ٠زب٠ٛٔه 2CH CO H K=1.8 10
-5

 

6 ؽّغ اٌجٕض٠ٚه 5 2C H CO H K=6.3 10
-5
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تابتة التوازن بدلالة الموصلية :(  تعبير  1.1   
 

 

 نشاط:       

ٔزٛفش ػٍٝ ِؾٍٛي ِبئٝ ٌؾّغ اٌجٕض٠ٚه    
6 5 2C H CO H  ّٗؽغV=200mL   :ٛ٘ ٖٚرشو١ضC=5 10

-3
 mol/L . 

2ٚػٕذ ؽبٌخ اٌزٛاصْ ٔم١ظ ِٛط١ٍخ ٘ذا اٌّؾٍٛي فٕغذ:    C°25ػٕذ  12.0310 .S m   . 

 أوزت ِؼبدٌخ دٚثبْ ؽّغ اٌجٕض٠ٚه فٝ اٌّبء. .1

 أٔشٝء اٌغذٚي اٌٛطفٝ ٌٙذا اٌزفبػً. .2

ث١ٓ أْ ػٕذ ؽبٌخ اٌزٛاصْ ٌذ٠ٕب اٌؼلالخ:    .3
3 2 5 2

eq

H O C H CO

V
x



  




. أؽغت ل١ّخ  
eqx 

 

٘ٛ:  Kرٛطً ئٌٝ أْ رؼج١ش ربثزخ اٌزٛاصْ  .4

2

( )

eq

eq

x
K

V CV x



   

ٔؼطٝ اٌّٛط١ٍبد ا١ٌٌّٛخ الأ١ٔٛ٠خ:     

3 2 5 2

3 2 1 3 2 13510 . . 3.2410 . .
H O C H CO

S m mol S m mol  

     
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............................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................
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...........................................................................................................................................................
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.......................................................................................................................................................... 

 

 

Les facteurs qui                ( العوامل التى تؤثر على نسبة التقدم النهائى للتفاعل:3

                        influencent le taux d avancement final de le reaction  

ٌذ٠ٕب :   رؼج١ش ٔغجخ اٌمذَ إٌٙبئٝ ٌٍزفبػً:       
f

m

x

x
 

 

ثبٌٕغجخ ٌزفبػً ِؾذٚد ٌذ٠ٕب :           
eq fx x

ٚثبٌزبٌٝ       
eq

m

x

x
 

   

  . ٠Kزؼٍك ثزبثزخ اٌزٛاصْ  ٠xeqزؼٍك ثبٌزشو١ض اٌجذئٝ ٌٍّزفبػلاد  ٚاٌزمذَ ػٕذ ؽبٌخ اٌزٛاصْ   xmٌذ٠ٕب اٌزمذَ الألظٝ      

 رزؼٍك ثبٌزشاو١ض اٌجذئ١خ ٌٍّزفبػلاد ٚثزبثزخ اٌزٛاصْ. ٔغجخ اٌزمذَ إٌٙبئٝ ٚثبٌزبٌٝ 

 تمرين:

 Sِٓ اٌّبءاٌّمطش فٕؾظً ػٍٝ ِؾٍٛي ِبئٝ  V=100 mLفٝ ؽغُ  HCOOHٌؾّغ ا١ٌّزب٠ٛٔه  mٔذ٠ت وزٍخ    

       . ٔؼطٝ:   pH=2.9٘ذا اٌّؾٍٛي اٌم١ّخ  pH. أػطٝ ل١بط C=0.01 mol/Lٌؾّغ ا١ٌّزب٠ٛٔه رشو١ضٖ 

M(HCOOH)=46 g/mol. 

 mأؽغت اٌىزٍخ  .1
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 ٚاٌزمذَ ػٕذ  xٚ رمذَ اٌزفبػً  Vاٌؾغُ  Cأٔشٝء اٌغذٚي اٌٛطفٝ ٌٍزفبػً ثبعزؼّبي اٌّمبد٠ش اٌزشو١ض  .2

 . xeqؽبٌخ اٌزٛاصْ 

 . ِبدا رغزٕزظ؟ ؽذد ل١ّخ ٔغجخ اٌزمذَ إٌٙبئٝ ٌٍزفبػً  .3

رٛطً ئٌٝ أْ رؼج١ش خبسط اٌزفبػً ػٕذ ؽبٌخ اٌزٛاصْ ٠ىزت وبٌزبٌٝ:     .4

2

1
r eq

C
Q







  

 Kاعزٕزظ ل١ّخ ربثزخ اٌزٛاصْ  .5
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 تصميم الدرس:

 

 : المحموه المائى 

المحلول الحمضى والمحلول الق اعدى والمحلول    - الجداء الأيونى للماء - التحلل البروتونى الداتى للماء
 .تقنية التخفيف - المحايد

 التابتة الحىضية 

  ق اعدة-مجالات الهيمنة لمزدوجة حمض  - pKaو   pHالعلاقة بين   - تعريف

  والقواعدسموك الأحماض 

 مخطط توزيع الأنواع الحىضية والقاعدية فى محموه وائى 

 تابتة التوازن المقرونة بتفاعن حمض قاعدة 

 الكواشف الممونة 

 بعض الكواشف الملونة ومميزاتها -مجال هيمنة لون الحمض و لون الق اعدة -تعريف  

 المعايرة الحىضية القاعدية : 

  معايرة حمض بق اعدة - التكافؤ الحمضى الق اعدى - تف اعل المعايرة - الغاية من المعايرة

 طرق تحديد نقطة التكافؤ 

 تطبيقات 
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 الأستاد: صومادى    قاعدة حمض بالتفاعلات المقرونة التحولات             التانوية: ابن هانى

 

 La solution aqueuse                                               ( المحول المائى:        1

  eau LL autoprotolyse de(  التحلل البروتونى الداتى للماء:                 1.1   

أٜ أْ رشو١ض أ٠ٛٔبد ا١ٌٙذس١َٔٚٛ  pH=7اٌّبء اٌخبٌض ٔغذ  pHػٕذِب ٔم١ظ            
3H O   :ٝ٘ فٟ اٌّبء    

                                             7

3 10 /H O mol L     

 اٌذارٝ ٌٍّبء:ِظذس ٚعٛد ٘ذٖ الأ٠ٛٔبد فٟ اٌّبء ٘ٛ اٌزفبػً دٚ اٌّؼبدٌخ اٌزب١ٌخ ٚاٌذٜ ٠غّٝ اٌزؾًٍ اٌجشٚرٛٔٝ           

                                                  

 ملحوظات:

  اٌزؾًٍ اٌجشٚرٛٔٝ اٌذارٝ ٌٍّبء......................................................................................................... 

  اٌزؾًٍ اٌجشٚرٛٔٝ اٌذارٝ ٌٍّبء......................................................................................................... 

 ٌّزذخٍزبْ فٙذا اٌزفبػً ّ٘باٌّضدٚعزبْ ا.......................................................................................... . 
 

 Produit ionique de L eau      (  الجداء الأيونى للماء:1.1   

 . ٠ٚىزت رؼج١ش٘ب وبٌزبٌٝ:Keثزخ اٌزٛاصْ ٌٍزؾًٍ اٌجشٚرٛٔٝ اٌذارٝ ٌٍّبء رغّٝ اٌغذاء الأ٠ٛٔٝ ٌٍّبء ٔشِضٌٙب ة بر    

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

..................................................................................................................................................... 

                                        3 .eK H O OH         

 ملحوظات:

  اٌغذاء الأ٠ٛٔٝ ٌٍّبءKe ................................................    25ػٕذ°C        ٌذ٠ٕب    :eK   

 

  ٔؼش٠ف أ٠ؼبpKe        :epK                    ٚأeK   
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epK:    ٌذ٠ٕب        C°25ػٕذ                         :ٜأ 

 تطبيق:

.  أؽغت رشو١ض أ٠ْٛ الأٚوغ١َٔٛٛ pH=3.4ِؾٍٛي ِبئٝ ٌؾّغ الإ٠زب٠ٛٔه فٕغذ:   pHٔم١ظ  C°25ػٕذ          
3H O  ٚ

OH ْ ا١ٌٙذسٚوغ١ذٛاعزٕزظ رشو١ض أ٠      :14. ٔؼطٝ اٌغذاء الأ٠ٛٔٝ ٌٍّبءepK   

 أجوبة:
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10          اٌزب١ٌخ:ٔؾظً ئدْ ػٍٝ اٌظ١غخ        ملحوظة: epH pk
OH

     

 

 (  المحلول الحمضى والمحلول الق اعدى والمحلول المحايد:1.1   

  :ْ٠ىْٛ اٌّؾٍٛي ِؾب٠ذا ئدا وب........................................................................................................ 

   

ث١ٓ أٔٗ فٝ ٘ذٖ اٌؾبٌخ ٠ىْٛ:    
2

epK
pH   

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

14epK:    ٌذ٠ٕب:  C°25ػٕذ          :ٌٝٚثبٌزبpH=14/2=7. 

 

   :ْ٠ىْٛ اٌّؾٍٛي ؽّؼ١ب ئدا وب...................................................................................................... 

14epK 
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ٔزٛطً ثٕفظ اٌطش٠مخ ئٌٝ أْ فٝ ٘ذٖ اٌؾبٌخ:   
2

epK
pH      25ػٕذ°C   7: ٌذ٠ٕبpH   

 

    :ْ٠ىْٛ اٌّؾٍٛي لبػذ٠ب ئدا وب......................................................................................................   

ٔزٛطً ثٕفظ اٌطش٠مخ ئٌٝ أْ فٝ ٘ذٖ اٌؾبٌخ:      
2

epK
pH      25ػٕذ°C   7: ٌذ٠ٕبpH 

   Technique de Dilution       (  تقنية التخفيف:1.1   

 أ(  رؼش٠ف:      

 ِٓ اٌّبء. Veاٌزخف١ف ٘ٝ اٌؼ١ٍّخ اٌزٝ رإدٜ ئٌٝ ئٔخفبع رشو١ض ِؾٍٛي ٚرزُ ثاػبفخ ؽغُ      

 ة(  اٌذٚاد اٌّخجش٠خ اٌلاصِخ لإٔغبص ػ١ٍّخ اٌزخف١ف:     

 لإٔغبص ػ١ٍّخ اٌزخف١ف فٝ اٌّخزجش ٔغزؼّب الأدٚاد اٌزب١ٌخ:  

 ؽٛعٍخ ِؼ١بس٠خ 

 وأط 

 ِبطخ 

 ط(  ػلالخ اٌزخف١ف:    

ِٓ اٌّبء ؽ١ش ٔؾظً فٝ الأخ١ش ػٍٝ  Veثاػبفخ ؽغّب  niٚو١ّخ ِبدرٗ   Ciٚرشو١ضٖ  Viٔمَٛ ثزخف١ف ِؾٍٛي ِشوض ؽغّٗ 

 .nfٚو١ّخ ِبدرٗ  Cf ٚرشو١ضٖ   Vfِؾٍٛي ِخفف ؽغّٗ 

 اصٕبء ػ١ٍّخ اٌزخف١ف ٠زٕبلض اٌزشو١ض ٠ٚضداد اٌؾغُ ٚرجمٝ و١ّخ اٌّبدح ربثزخ:

f        رغّٝ ٘ذٖ اٌؼلالخ ػلالخ اٌزخف١ف      f i iC V CV                  ↔f in n   

 

 La constante d acidite                                           (  التابتة الحمضية:      2

 (  تعريف:1.1   

  اٌّبء ؽ١ش ِؼبدٌزٗ اٌى١ّ١بئ١خ رىزت ػٍٝ اٌشىً اٌزبٌٝ:           فٝ HAؽّغ  دٚثبْ ٔؼزجش رفبػً   

2 3HA H O H O A   

  .   ٠ىزت رؼج١ش٘ب وبٌزبٌٝ:          Kaْ ٌٙذا اٌزفبػً رغّٝ اٌزبثضخ اٌؾّؼ١خ ٚٔشِض ٌٙب ة صربثضخ اٌزٛا

        

ْ :      لأ                      2 1H O                           aK  
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 ملحوظات:

 Ka .لا رزؼٍك ئلا ثذسعخ اٌؾشاسح 
 

 لبػذح -ثظفخ ػبِخ ثبٌٕغجخ ٌٍّضدٚعخ ؽّغA/B  :ٌٝرىزت ط١غخ اٌزبثزخ اٌؾّؼ١خ وبٌزب 
 

                                                                                   
 

 
3 .

a

H O B
K

A

  
  

 

  ٔؼشف أ٠ؼبpKa          :a apK K    

 

 ٌجؼغ اٌّضدٚعبد ؽّغ لبػذح: pKaأِضٍخ ي 

 

 

 
 

 تمرين: 

فٝ اٌّبء, فٕؾظً ػٍٝ ِؾٍٛي   m=500mgوزٍزٗ     C9H8O4ٔذ٠ت لشطب ٌؾّغ الأعز١ً ع١ٍغ١ٍ١ه دٚ اٌظ١غخ اٌزب١ٌخ 

 .V=150mL     :ٌٗٚpH=2.6ؽغّٗ 

 .M(C9H8O4)=180g/molٔؼطٝ:        

 .Cأؽغت رشو١ض اٌّؾٍٛي  .1

 ٝء اٌغذٚي اٌٛطفٝ ٌٙذا اٌزفبػً. ٚاوزت ِؼبدٌخ اٌزفبػً اٌؾبطً شأٔ .2

ث١ٓ أْ رؼج١ش اٌزبثزخ اٌؾّؼ١خ ٌٙذٖ اٌّضدٚعخ رىزت وبٌزبٌٝ:        .3

2

3

3

a

H O
K

C H O





  
   

 Ka. اؽغت  

 أجوبة:

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 .apKو   pH(  العلاقة بين  1.1   

 .A/Bلبػذح  -غٔؼزجش اٌّضدٚعخ ؽّ

  ْاػؾ رؼج١ش ربثزخ اٌزٛاصKa                            :ٌٙذٖ اٌّضدٚعخaK  
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  ٓئعزٕزظ اٌؼلالخ  اٌزب١ٌخ ٚاٌزٝ رغّٝ اٌؼلالخ ث١pH  ٚpKa       
 
 

loga

A
pH pK

B
   

 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 Domaine de predominance d un couple acide base  ق اعدة.-(  مجالات الهيمنة لمزدوجة حمض1.1   

 .A/Bلبػذح  -ٔؼزجش اٌّضدٚعخ ؽّغ

       pH  ٚpKaث١ٓ  اٌؼلالخ
 
 

loga

A
pH pK

B
  

 ِغبلاد: 3ئٔطلاٌمب ِٓ ٘ذٖ اٌؼلالخ ٠ّىٓ اعزٕزبط 

   :ْئدا وبpH=pKa    ٌذ٠ٕب    :...................................................................................................... 

................................................................................................................................................

..............................................................................................................................................   

   :ْئدا وبpH>pKa    ٌذ٠ٕب    :...................................................................................................... 

................................................................................................................................................

..............................................................................................................................................   

 

   :ْئدا وبpH<pKa   ٌذ٠ٕب    :...................................................................................................... 

................................................................................................................................................

..............................................................................................................................................      

 

 ٠ّىٓ رٍخ١ض ِغبلاد ١ّٕ٘خ ؽّغ لبػذح وبٌزبٌٝ:
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 تطبيق: 

2لبػذح اٌزب١ٌخ     -ٔؼزجش اٌّضدٚعخ ؽّغ

2

HCO H

HCO  ٝ٘ ؽ١ش ربثززٙب اٌؾّؼ١خKa=1.8 10
-4

  . 

 أوزت ِؼبدٌخ دٚثبْ ؽّغ ا١ٌّزب٠ٛٔه فٝ اٌّبء .1

 ؽذد ِغبلاد ١ّٕ٘خ ؽّغ لبػذح ثبٌٕغجخ ٌٙذٖ اٌّضدٚعخ. .2

 الأجوبة:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.................................................................................................................................................. 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

....................................................................................................................................................... 

Exercice. 

 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.......................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................
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...........................................................................................................................................................

........................................................................................................................................................... 

 

 التانى( )الجزء مائى محلول في قاعدة – حمض بالتفاعلات المقرونة التحولات           

           Comportement des acides et des bases  سلوك الأحماض والقواعد: (1
 سلوك الأحماض فى محلول مائى: (1.1

 .C°25. ػٕذ C=0.01mol/Lٌّٙب ٔفظ اٌزشو١ض  2HAٌٚؾّغ  1HAٌؾّغ  2(S(ٚ  S)1(:   ٔؼزجش ِؾ١ٌٍٛٓ 1ٔشبؽ

 (S1)  ِؾٍٛي ؽّغ الإ٠زب٠ٛٔهCH3COOH   :ٌٗ pkA1=4.8. 

 (S2)  ِؾٍٛي ؽّغ ا١ٌّزب٠ٛٔهHCOOH  :ٌٗ=3.8 pkA2. 

   ٔم١ظpH  ٌٝ٘ذ٠ٓ اٌّؾ١ٌٍٛٓ فٕغذ ػٍٝ اٌزٛاpH1=3.4     ٚpH2=2.6. 

 غذٚي اٌٛطفٝ ٌٙذا اٌزفبػً.ثظفخ ػبِخ ِغ اٌّبء، ٚأشٝء اٌ HAأوزت ِؼبدٌخ رفبػً ؽّغ  (1

 فٝ وً ِؾٍٛي. ئعزٕزظ اٌؾّغ اٌذٜ ٠زفىه أوضش فٝ اٌّبء؟ τأؽغت ٔغجخ اٌزمذَ إٌٙبئٝ  (2

 أعٛثخ:

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 τ، رىْٛ ٔغجخ اٌزمذَ إٌٙبئٝ .......................اٌّؾٍٛي  pH: ثبٌٕغجخ لأؽّبع ٌُٙ ٔفظ اٌزشو١ض ، وٍّب وبْ خلاطخ

 ..............……ٌٍزفبػً 

 

 سلوك القواعد فى محلول مائى: (1.1
ٔؼطٝ:  .C°25. ػٕذ C=0.01mol/Lٌّٙب ٔفظ اٌزشو١ض   1B  ٚ2Bٌمبػذر١ٓ   S  ٚ2(S)1(:   ٔؼزجش ِؾ١ٌٍٛٓ 2 ٔشبؽ

pKe=14 

 (S1)   ِؾٍٛي الأ١ِٔٛبنNH3    :ٌٗpkA1=9.2     . 

 (S2)    ِٓؾٍٛي ِض١ً أ١ِCH3NH2    :ٌٗpkA2=10.7. 

  ٔم١ظpH   ٌٝ٘ذ٠ٓ اٌّؾ١ٌٍٛٓ فٕغذ ػٍٝ اٌزٛاpH1=10.6   ٚpH2=11.4. 
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 ثظفخ ػبِخ ِغ اٌّبء، ٚأشٝء اٌغذٚي اٌٛطفٝ ٌٙذا اٌزفبػً. Bأوزت ِؼبدٌخ رفبػً لبػذح  (1

 فٝ وً ِؾٍٛي. ئعزٕزظ اٌمبػذ اٌزٝ ٌٙب لبث١ٍخ أوجش ػٍٝ ئوزغبة اٌجشٚرْٛ؟ τأؽغت ٔغجخ اٌزمذَ إٌٙبئٝ  (2

 :أعٛثخ

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

.......................................................................................................................................................... 

 

 τٌزمذَ إٌٙبئٝ ، رىْٛ ٔغجخ ا.........................   اٌّؾٍٛيpH : ثبٌٕغجخ ٌمٛاػذ ٌُٙ ٔفظ اٌزشو١ض ، وٍّب وبْ خلاطخ

 أٜ رضداد لبث١ٍخ ئوزغبة اٌجشٚرْٛ..........…………ٌٍزفبػً 

 

  Diagramme de          مخطط توزيع الأنواع الحمضية والق اعدية فى محلول مائى.(1
distibution des especes acide et base en solution aqueuse                 

 

٘ٛ إٌّؾ١١ٓ اٌّّض١ٍٓ ٌزغ١شاد إٌغجز١ٓ اٌّئ٠ٛز١ٓ ٌٍشى١ٍٓ  -AH/Aِخطؾ رٛص٠غ اٌؾّغ ٚاٌمبػذح اٌّشافمخ ٌّضدٚعخ     

 -A ٚاٌمبػذٜ  HAاٌؾّؼٝ 
 (.1)اٌشىً pHٌٍّضدٚعخ ثذلاي 

 

  إٌغجخ اٌّئ٠ٛخ ٌٍؾّغ فٝ اٌّؾٍٛي

 ٘ٛ اٌّمذاس  

 

 

.100
( )

HA
p HA

HA A


   

 

   

  ٛ٘ إٌغجخ اٌّئ٠ٛخ ٌٍمبػذح فٝ اٌّؾٍٛي

اٌّمذاس      
 

.100
( )

A
p A

HA A







  
   

  

    :ػٕذ رمبؽغ إٌّؾ١١ٕٓ ، ٠ىْٛث١ٓ أْ 

ApH pk
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

............................................................................................................................................................. 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 Constante d equilibre associee a تابتة التوازن المقرونة بتف اعل حمض ق اعدة: (1
tion acide base                                                                une reac      

 

٠HA1/A1ٕزّٝ ٌٍّضدٚعخ  HA1ٔؼزجش اٌزفبػً ث١ٓ ؽّغ          
A2  ٚلبػذ pkA1ربثزخ ؽّؼ١زٙب ٘ٝ  -

ٚعخ   رٕزّٝ ٌٍّضد -

HA2/A2
 .pKA2ربثزخ ؽّؼ١زٙب ٘ٝ  -

 ِؼبدٌخ ٘ذا اٌزفبػً ٘ٝ:   

      

  رؼج١ش اٌزبثزخ اٌؾّؼ١خ ٌٍّضدٚعخHA1/A1
-     : 

 

 

      

    رؼج١ش اٌزبثزخ اٌؾّؼ١خ ٌٍّضدٚعخHA2/A2
-  : 

 

 

       

           :ٝ٘ ًربثزخ اٌزٛاصْ اٌّٛافمخ ٌّؼبدٌخ اٌزفبػ  

 

 

 رٛطً ئٌٝ أْ: 

  

 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

1 2 1

2

10 A A
A pK pK

A

K
K

K


 
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...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

....................................................................................................................................................... 

:  ربثزخ اٌزٛاصْ ٌزفبػً ؽّؼٝ لبػذٜ ٘ٝ:      ثظفخ ػبِخ
( الحمض المتفاعل)  

( الحمض الناتج)  
K=   

٠ىْٛ اٌزؾٛي و١ٍب ئدا وبْ:         ٍِؾٛظخ:
410K   

+NH/3 ٚاٌزبثزخ اٌؾّؼجخ ٌٍّضدٚعخ  HCOOH/HCOO   ٝ٘=3.751pK-اٌزبثزخ اٌؾّؼ١خ ٌٍّضدٚعخ     :1رطج١ك
4NH  

 ٝ٘pK2=9.20 . 

 

 .NH3ٚ الأ١ِٔٛبن   HCOOHأوزت ِؼبدٌخ رفبػً ؽّغ ا١ٌّزب٠ٛٔه   (1

 ٌٙذا اٌزفبػً. ً٘ اٌزؾٛي اٌّذسٚط وٍٝ أَ ِؾذٚد؟ Kأؽغت ربثزخ اٌزٛاصْ  (2

 أعٛثخ:

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

..................................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

+2NH3/CHاٌزبثزخ اٌؾّؼ١خ ٌٍّضدٚعخ     :2رطج١ك
3NH3CH   ٝ٘=10.7A1pK  14=ٚاٌغذاء الأ٠ٛٔٝ ٌٍّبءepK  

 

 .H2Oٚ اٌّبء  CH3NH2أوزت ِؼبدٌخ رفبػً ِض١ً أ١ِٓ   (1

 ٌٙذا اٌزفبػً. ً٘ اٌزؾٛي اٌّذسٚط وٍٝ أَ ِؾذٚد؟ Kأؽغت ربثزخ اٌزٛاصْ  (2

 أعٛثخ:

.....................................................................................................................................................................

.....................................................................................................................................................................
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.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

..................................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

  Les indicateurs Colores    الكواشف الملونة: (1
  :تعريف (1.4

 -Indاٌمبػذٞ  HIndثؾ١ش ٠ىْٛ ٌٍشى١ٍٓ اٌؾّؼٟ    -HInd/Ind ٔشِض ٌٙب ة لبػذ٠خ-اٌىبشف اٌٍّْٛ ِضدٚعخ ؽّؼ١خ

 . ٌٛٔبْ ِخزٍفبْ فٟ ِؾٍٛي ِبئٟ

=KA,Ind ثـ ؼجش ػٕٙب ٔٚ  KA,Indٍِْٛ ٔشِض ٌٙب ثـ  ٌىبشف  صبثزخ اٌؾّؼ١خ
[    ][   

 ]

[    ]
 

 مجال هيمنة لون الحمض و لون الق اعدة:( 2.4

 ّٔضً ِغبلاد ا١ٌّٕٙخ ٌٍظ١غخ اٌؾّؼ١خ ٚاٌمبػذ٠خ ٌٍىبشف اٌٍّْٛ.  pHػٍٝ عٍُ

 

ٌْٛ اٌظ١غخ اٌمبػذ٠خ اٌٝ ٌْٛ  ِٓ اٌىبشف اٌٍّْٛ : ٟ٘ إٌّطمخ اٌزٟ ٠غ١ش ف١ٙب اٌىبشف اٌٍّْٛ ٌٛٔٗ أؼطبف ِٕطمخ    

 اٌؾّؼ١خ اٚ اٌؼىظ. اٌظ١غخ

pKA,Ind -1<pH<pKA,Ind +1 

 .٠ٌٕٛخ ؽغبعخفٟ ٘زٖ اٌؾبٌخ ٠أخز اٌىبشف اٌٍّْٛ ٌْٛ ٚعط١ب ث١ٓ ٌٟٛٔ اٌؾّغ ٚ اٌمبػذح ٠غّٝ  

 ومميزاتها:  بعض الكواشف الملونة ( 3.4
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 basique                             -Le dosage Acido   المعايرة الحمضية الق اعدية: (5
 الغاية من المعايرة : -1

 
 ........................................................................................................................ اٌّؼب٠شح ٘ٝ اٌغب٠خ ِٓ

ث١ٓ ٘ذا إٌٛع ٚٔٛع و١ّ١بئٝ أخش دٚ رشو١ض  ......................................ثاػزّبد  ....................................٠غّٝ 

 ..................................ِؼشٚف ٠غّٝ 

 

 

 :  تف اعل المعايرة -2

 
A2) اٌّؼب٠شَ( ثمبػذح  HA1أصٕبء ِؼب٠شح ؽّغ 

 ..............................)اٌّؼب٠ ش( ٠ؾذس رفبػً ث١ٓ ٘ذ٠ٓ إٌٛػ١ٓ ٠غّٝ  -

  رىزت ِؼبدٌزٗ وبٌزبٌٝ: 

 
 
 
 
 
 

 :  ١ِّضاد رفبػً اٌّؼب٠شح:ٍِؾٛظخ

 .ٍٝرفبػً و 

 .رفبػً عش٠غ 

 .رفبػً ئٔزمبئٝ: ٠زفبػً إٌٛع اٌّؼب٠شَ ِغ إٌٛع اٌّؼب٠ ش 

 
 

 basique      -Equivalence acidoالتكافؤ الحمضى الق اعدى:  -1
 

 
ٚاٌّؾٍٛي اٌمبػذٜ دٚ  VAٚاٌؾغُ  CAاٌزىبفإ ٘ٝ ٌؾظخ ِٓ اٌّؼب٠شح رٕؼذَ ف١ٙب و١ّخ ِبدح اٌّؾٍٛي اٌؾّؼٝ دٚ اٌزشو١ض 

 .CBاٌزشو١ض 

فٝ ؽبٌخ ِؼب٠شح لبػذح   VEأٚ   VAEفٝ ؽبٌخ ِؼب٠شح ؽّغ ثمبػذح ٚة   VEأٚ  VBEٔشِضٌٍؾغُ اٌّؼبف ػٕذ اٌزىبفإ ة 

 ثؾّغ.

 

ػٕذ ٔمطخ رىبفإ ِؼب٠شح ؽّغ ثمبػذح رزؾمك اٌؼلالخ اٌٙبِخ اٌزب١ٌخ ٚاٌزٝ رغّٝ 

 ػلالخ اٌزىبفإ:

 

 

 ػٕذ ٔمطخ رىبفإ ِؼب٠شح لبػذح ثؾّغ رزؾمك اٌؼلالخ اٌٙبِخ اٌزب١ٌخ ٚاٌزٝ رغّٝ ػلالخ اٌزىبفإ:
 

                                                                                                                                                                                                          

 
 
 
 
 

 
 

1 2 1 2HA A A HA   
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 حمض بق اعدة:  معايرة -1
 

 ٔشبؽ:
 

فٝ وأط ٠ؾزٜٛ ػٍٝ ؽغُ ِٓ ِؾٍٛي ؽّغ الإ٠زب٠ٛٔه 

Va=20mL  دٜ اٌزشو١ضCa  ِغٙٛي ٔظت رذس٠غ١ب ثٛاعطخ

 عؾبؽخ ِذسعخ

 (-Na+.OH)ِؾٍٛلا ِبئ١ب ١ٌٙذسٚوغ١ذ اٌظٛد٠َٛ 

اٌخ١ٍؾ ػٕذ وً  pH.ٔم١ظ ل١ّخ  Cb=0.02mol/Lدٜ اٌزشو١ض 

  ئػبفخ ٚداٌه ثؼذ رؾش٠ه اٌخ١ٍؾ ٌغؼٍٗ ِزغبٔغب.

  ٔذْٚ اٌم١ُ اٌّؾظً ػ١ٍٙب فٝ عذٚي اٌم١بعبد.

 
         pKA(CH3COOH/CH3COO-)=4.5          

  
        pKe=14        اٌغذاء الأ٠ٛٔٝ ٌٍّبء:    
 

 

 . أوزت ِؼبدٌخ رفبػً اٌّؼب٠شح (1
 

...........................................................................................................................................................

......................................................................................................................................................... 

 

 .أؽغت ربثزخ اٌزٛاصْ ٌزفبػً اٌّؼب٠شح صُ ئعزٕزظ   (2
 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

 

 ِٕؾٕٝ اٌّؼب٠شح: (3

  

 Vbثذلاٌخ اٌؾغُ اٌّؼبف  pHّٔضً رغ١شاد 

 (  عبٔجٗ: 1فٕؾظً ػٍٝ إٌّؾٕٝ )اٌشىً

pH=f(Vb)..ٗأٚطف إٌّؾٕٝ اٌّؾظً ػ١ٍ 
 

 ٠زىْٛ إٌّؾٕٝ ِٓ رلاصخ أعضاء

 
  اٌغضءAB :

............................................. 
.................................................. 

.................................................. 

.................................................. 

.................................................. 

.................................................. 
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  عضءBC  : 
................................................................................................................................................

................................................................................................................................................

............................................................................................................................................. 
 

 

  اٌغضءCD: 

..................................................................................................................................................... 

.....................................................................................................................................................

..................................................................................................................................................... 

 

 

 ؽذدا اٌّزفبػً اٌّؾذ ٌزفبػً اٌّؼب٠شح لجً صُ ثؼذ اٌزىبفإ ؟ (4
 

 : Vb˂Veلجً اٌزىبفإ:    

                                 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 

 

                  

 :  Vb˃Veاٌزىبفإ: ثؼذ   

                               

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

....................................................................................................................................................... 

 

 .Vb=5mLاٌخ١ٍؾ ػٕذ ئػبفخ اٌؾغُ  pHثاعزؼّبي إٌّؾٕٝ ؽذد ل١ّخ  (5
 

........................................................................................................................................................

....................................................................................................................................................... 

 
 اٌّزجم١خ فٝ اٌىأط صُ أؽغت و١ّخ ِبدرٙب . -OHئعزٕزظ رشو١ض أ٠ٛٔبد ا١ٌٙذسٚوغ١ذ  (6

 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 
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 ٚئعزٕزظ . Vb=5mLٌزفبػً اٌّؼب٠شح ثبٌٕغجخ ي  τؽذد ٔغجخ اٌزمذَ إٌٙبئٝ أرُّ اٌغذٚي اٌٛطفٝ اٌزبٌٝ صُ  (7

 
 

 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

...........................................................................................................................................................

........................................................................................................................................................... 
....................................................................................................................................................... 

 

 

 طرق تحديد نقطة التكافؤ : (6
 

 ؽش٠مخ اٌّّبعبد : (1.6
 

  ٓٔخؾ ِّبع١T1  ٚT2  ٌٍّٕٕٝؾpH=f(Vb)  ِزٛاص١٠ٓ ِٓ عٙزٝ ٔمطخ اٌزىبفإE  ُصُ ٔشعُ اٌّغزم١T  ٚع١ؾ

 اٌّّبع١ٓ ٚاٌّٛاصٜ ٌّٙب.
  ُاٌّغزم١T   ٕٝ٠مطغ إٌّؾpH=f(Vb)  فٝ ٔمطخ اٌزىبفإE  أفظٌٛٙبVE  ٚأسرٛثٙبpHE.  

 
 ٌٍؾّغ. CAر١زٝ ٔمطخ اٌزىبفإ ، ٚ ئعزٕزظ اٌزشو١ض ا( أٚعذ ئؽذ1ئػزّبد ػٍٝ إٌّؾٕٝ )اٌشىً

 

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
................................................................................................................................................. 
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 : bdpH/dVؽش٠مخ اٌذاٌخ اٌّشزمخ  (2.6
 

اٌزىبفإ ٠ّىٓ أ٠ؼب ثٛاعطخ ثشٔبَ  ٌزؾذ٠ذ ٔمطخ

ثبٌٕغجخ  pH=f(Vb)ِشزمخ اٌذاٌخ   خؾ إٌّؾٕٝ 

  .Vbٌٍؾغُ 

رىْٛ اٌذاٌخ اٌّشزمخ  لظ٠ٛخ  VEػٕذ الأفظٛي 

 ػٕذ ِؼب٠شح اٌؾّغ ٚد٠ٛٔخ ػٕذ ِؼب٠شح اٌمبػذح.

 

 VEِٓ إٌّؾٕٝ )اٌشىً( عب١ٔٗ، ؽذد ل١ّخ 

 .pHEٚئعزٕزظ 

 

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................ 

 

 

 : ئعزؼّبي وبشف ٍِْٛ )اٌّؼب٠شح اٌٍّٛا١ٔخ( (3.6
 

ثاعزؼّبي وبشف ٍِْٛ ِٕبعت ٔؼ١فٗ ئٌٝ اٌّؾٍٛي اٌّؼب٠شَ فٝ ثذا٠خ  VEأصٕبء اٌّؼب٠شح اٌٍّٛا١ٔخ ٠زُ رؾذ٠ذ ؽغُ إٌىبفإ 

 اٌزغشثخ.

  اٌىبشف اٌٍّْٛ ِّب ٠ّىٓ ِٓ رؾذ٠ذ ٔمطخ اٌزىبفإ. ػٕذ اٌزىبفإ ٠زغ١ش ٌْٛ

 

 لبػذ٠خ ئدا وبٔذ ِٕطمخ ئٔؼطبفٗ رؾزٜٛ:   ٠ىْٛ اٌىبشف اٌٍّْٛ ِٕبعجب لإٔغبص ِؼب٠شح ؽّؼ١خ ملحوظة هامة

 .pHEػٍٝ ل١ّخ                        

 

ثبٌٕغجخ ٌّؼب٠شح ؽّغ الإ٠زب٠ٛٔه ث١ٙذسٚوغ١ذ اٌظٛد٠َٛ 

)إٌشبؽ اٌغبثك(. ٚثاعزؼبٔزه ثبٌغذٚي عبٔجٗ ؽذد اٌىبشف 

 اٌٍّْٛ اٌّلائُ ٌٙذٖ اٌّؼب٠شح؟ ػًٍ عٛاثه.

 

............................................................................. 

............................................................................. 

............................................................................. 

............................................................................. 

............................................................................. 
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 تطبيق ات: (7
 

 لتمرين الأول:ا
 pKA(CH3COOH/CH3COO-)=4,8ٔؼطٝ: صبثزخ اٌؾّؼ١خ ٌؾّغ الإ٠ضب٠ٛٔه:            

+Na  (ٌزؾذ٠ذ رشو١ض ِؾٍٛي الإ٠ضب٠ٛٔه، ٔؼب٠شٖ ثبعزؼّبي ِؾٍٛي ١٘ذسٚوغ١ذ اٌظٛد٠َٛ         
(aq)+HO-

(aq) ( ٖرشو١ض

Cb=1,5.10-2mol/L. 

ِٓ  Vbٚٔؼ١ف ئ١ٌٗ رذس٠غ١ب اٌؾغُ  Caٌؾّغ الإ٠ضب٠ٛٔه رٞ اٌزشو١ض  (Sa)ِٓ اٌّؾٍٛي  Va=10mLٔأخز اٌؾغُ          

 اٌخ١ٍؾ اٌزفبػٍٟ. pHغ١ذ اٌظٛد٠َٛ، صُ ٔم١ظ ١ٌٙذسٚو (Sb)اٌّؾٍٛي 

ٚ  ٠pH=f(Vb)ّضً اٌشىً أعفٍٗ إٌّؾ١١ٕٓ 
b

b

d

dV
)

p
f(V

H


 

 ٌٙزٖ اٌّؼب٠شح.

 

 

لبػذح ثٛاعطخ ل١بط  -أسعُ ػٍٝ ٚسلخ اٌزؾش٠ش رج١بٔخ اٌزشو١ت اٌزغش٠جٟ اٌزٞ ٠ّىٓ ِٓ ئٔغبص اٌّؼب٠شح ؽّغ (1

pH .ِٓج١ٕب أعّبء الأدٚاد اٌّغزؼٍّخ ٚاٌّؾ١ٌٍٛ 

 

 أوزت اٌّؼبدٌخ اٌى١ّ١بئ١خ ٌٍزفبػً اٌؾبطً أصٕبء اٌّؼب٠شح ٚأروش خبط١برٗ. (2

 ٌؾّغ الإ٠ضب٠ٛٔه. Caأٚعذ اٌزشو١ض  (3

أؽغت إٌغجخ  (4
 

3

3

CH COO

CH COOH

éq

éq

    ػٕذِب ٠ىْٛ ٌٍخ١ٍؾpH=7 ّٓٚئعزٕزظ إٌٛع اٌى١ّ١بئٝ ا١ٌّٙ .CH3OOH  ٚأ

CH3COO-. 

 

اٌزٞ ٠غت ئػبفزٗ ٌٍخ١ٍؾ اٌزفبػٍٟ ٌىٟ ٠ىْٛ  Vbأٚعذ، ِغزؼ١ٕب ثّٕؾٕٝ اٌّؼب٠شح، اٌؾغُ  (5

 اٌخبسط.  

 

 

 

3

3

CH COO
1

CH COOH

éq

éq

  

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 التمرين التانى:
 

  25رّذ ع١ّغ اٌم١بعبد ػٕذ°C. 

  اٌغذاء الأ٠ٟٛٔ ٌٍّبءKe=10-14. 

  صبثزخ اٌؾّؼ١خ ٌٍّضدٚعخNH4
+

(aq)/NH3(aq) :pKA(NH4
+

(aq)/NH3(aq))=9,2. 

 :عذٚي ِٕبؽك أؼطبف ثؼغ اٌىٛاشف اٌٍّٛٔخ 

 

 

 

 

 ٌلأ١ِٔٛبن:دساعخ اٌّؾٍٛي اٌّبئٟ 

 

٘زا اٌّؾٍٛي اٌم١ّخ  pH. أػطٝ ل١بط CB=2.10-2mol.L-1ٚرشو١ضٖ  Vٌلأ١ِٔٛبن ؽغّٗ  (SB)ٔؼزجش ِؾٍٛلا 

pH=10,75. 

 ّٕٔزط اٌزؾٛي اٌى١ّ١بئٟ اٌزٞ ٠ؾذس ث١ٓ الأ١ِٔٛبن ٚاٌّبء ثبٌّؼبدٌخ اٌى١ّ١بئ١خ اٌزب١ٌخ:  

3( ) 2 ( ) 4( ) ( )NH H O NH HOaq aq aq

   

 ٌٙزا اٌزفبػً. ِبرا رغزٕزظ؟ ؽذد ٔغجخ اٌزمذَ إٌٙبئٟ  -1.1

 . أؽغت ل١ّزٗ.CB  ٚػٕذ رٛاصْ اٌّغّٛػخ اٌى١ّ١بئ١خ  ثذلاٌخ   Qr ;éqػجش ػٓ رؼج١ش خبسط اٌزفبػً  -1.2

 

I- ِؼب٠شح ِؾٍٛي الأ١ِٔٛبن ثٛاعطخ ِؾٍٛي ؽّغ اٌىٍٛس٠ذس٠ه 

 

ٌؾّغ  (SA)ثٛاعطخ ِؾٍٛي ِبئٟ  ’CBرشو١ضٖ  (’SB)ِٓ ِؾٍٛي ِبئٟ ٌلأ١ِٔٛبن  VB=30mLٔمَٛ ثّؼب٠شح اٌؾغُ 

H3O)اٌىٍٛس٠ذس٠ه 
+ + Cl-)  رٞ اٌزشو١ضCA=2.10-2mol.L-1  ثم١بطpH.  

 أوزت اٌّؼبدٌخ اٌى١ّبئ١خ إٌّّزعخ ٌٙزٖ اٌّؼب٠شح. -2.1

ٌؾّغ اٌىٍٛس٠ذس٠ه  (SA)ٌٍّؾٍٛي  VAاٌخ١ٍؾ ثذلاٌخ اٌؾغُ  pHرغ١شاد  ٠1ّضً إٌّؾٕٝ اٌّّضً فٟ اٌشىً  -2.2

 اٌّؼبف.

 اٌف١ٕٛي فزب١ٌٓ أصسق اٌجشِٚٛر١ّٛي أؽّش اٌىٍٛسٚف١ٕٛي ا١ٍ١ٌٙبر١ٓ اٌىبشف اٌٍّْٛ

 10-8,2 7,6-6 6,8-5,2 4,4-3,1 ِٕطمخ الأؼطبف
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 ٌٕمطخ اٌزىبفإ. VAE  ٚpHA: ؽذد الإؽذاصز١ز١ٓ 2.2.1

 .’CB: أؽغت 2.2.2

 ِزش. pH: ػ١ٓ، ِؼٍلا عٛاثه، اٌىبشف اٌّلائُ لأغبص ٘زٖ اٌّؼب٠شح فٟ غ١بة عٙبص 2.2.3

ِٓ ِؾٍٛي ؽّغ اٌىٍٛس٠ذس٠ه اٌزٞ ٠غت ئػبفزٗ ٌىٟ رزؾمك اٌؼلالخ  : VA1: ؽذد اٌؾغُ 2.2.4

 4 3NH 15 NH   .فٟ اٌخ١ٍؾ 

 

 التمرين التالت:

.٠ٚؼزجش اٌلاوزٛص اٌغىش         اٌؾ١ٍت اٌطشٞ ل١ًٍ اٌؾّؼ١خ ٌىٛٔٗ ٠ؾزٛٞ ػٍٝ و١ّخ ل١ٍٍخ ِٓ ؽّغ اٌلاوز١ه         

ا١ٌّّض ٌٍؾ١ٍت ئر رؾش رأص١ش اٌجىز١ش٠ب ٠زؾٛي اٌلاوزٛص خلاي اٌضِٓ ئٌٝ ؽّغ اٌلاوز١ه فزضداد ؽّؼ١خ اٌؾ١ٍت رٍمبئ١ب ٠ٚظجؼ 

 ألً ؽشاٚح.

ِٓ ؽّغ         ٠ٛافك ٚعٛد       ثؾ١ش    رؼطٝ ؽّؼ١خ اٌؾ١ٍت فٟ اٌظٕبػخ اٌغزائ١خ ثذسعخ دٚس١ٔه سِض٘ب 

 ِٓ اٌؾ١ٍت .   اٌلاوز١ه فٟ 

 . )ِٓ اٌؾ١ٍت   ِٓ ؽّغ اٌلاوز١ه فٟ      أٞ (      ٠ؼزجش اٌؾ١ٍت ؽش٠ب ئرا ٌُ رزغبٚص ؽّؼ١زٗ 
 

 ٘زا اٌزّش٠ٓ ئٌٝ رؾذ٠ذ ِب ئرا وبْ اٌؾ١ٍت ل١ذ اٌذساعخ ؽش٠ب أَ لا. ٠ٙذف

 

 ِؼط١بد :

       (  )      :)ؽّغ اٌلاوز١ه/ أ٠ْٛ اٌلاوز١ه(اٌّضدٚعخ 
 (  ) 

(      ) اٌىزٍخ ا١ٌٌّٛخ ٌؾّغ اٌلاوز١ه :         
  

 

 

ِ   ٌٍّضدٚعخ     رؾذ٠ذ ل١ّخ  .1       (  )       
 (  )⁄     

٘زا    pH.أػطٟ ل١بط                  ٚ رشو١ضٖ اٌّٛي    ٔؼزجش ِؾٍٛلا ِبئ١ب ٌؾّغ اٌلاوز١ه ؽغّٗ 

 .       ػٕذ دسعخ اٌؾشاسح    pH=2.95اٌّؾٍٛي اٌم١ّخ

 

 ِغ اٌّبء. (  )      أوزت اٌّؼبدٌخ  اٌى١ّ١بئ١خ ٌزفبػً ؽّغ اٌلاوز١ه  .1.1

 أٔمً اٌغذٚي اٌٛطفٟ أعفٍٗ ئٌٝ ٚسلخ رؾش٠شن ٚأرّّٗ .1.2

 

 

 اٌّؼبدٌخ اٌى١ّ١بئ١خ
 

 و١ّبد اٌّبدح رمذَ اٌزفبػً ؽبٌخ اٌّغّٛػخ

 X=0 ثذئ١خ
 

      

 X ٚع١ط١خ
 

      

    ٔٙبئ١خ
 

      

 

 ,ئعزٕزظ .  , أؽغت   ٚ   ٔغجخ اٌزمذَ إٌٙبئٟ ٌٍزفبػً ثذلاٌخ   ػجش ػٓ  .1.3

 خبسط اٌزفبػً ػٕذ ؽبٌخ رٛاصْ اٌّغّٛػخ اٌى١ّبئ١خ.      أؽغت  .1.4

       (  )      ٌٍّضدٚعخ      ئعزٕزظ ل١ّخ  .1.5
 (  ) 

 

 رؾذ٠ذ إٌٛع ا١ٌّّٙٓ فٟ اٌؾ١ٍت اٌطشٞ  .2

ٚ  (  )      ؽذد ث١ٓ إٌٛػ١ٓ         اٌم١ّخ      اٌؾ١ٍت اٌطشٞ ػٕذ    أػطٝ ل١ّخ 

      
 إٌٛع ا١ٌّّٙٓ فٟ ٘زا اٌؾ١ٍت .(  ) 

 

 ِشالجخ عٛدح اٌؾ١ٍت  .3

١ٌٙذسٚوغ١ذ   (  )ثٛاعطخ ِؾٍٛي ِبئٟ         رّذ ِؼب٠شح ؽّغ اٌلاوز١ه اٌّٛعٛدح فٟ ػ١ٕخ ِٓ ؽ١ٍت ؽغّٙب 

(  )   اٌظٛد٠َٛ          رشو١ضٖ اٌٌّٟٛ      
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ٔفزشع أْ ؽّغ اٌلاوز١ه ٘ٛ اٌؾّغ اٌٛؽ١ذ اٌّٛعٛد (خ اٌى١ّ١بئ١خ ٌٍزؾٛي اٌؾبطً أرٕبء اٌّؼب٠شح. أوزت اٌّؼبدٌ .1

 .)اٌٛؽ١ذ اٌّٛعٛد فٟ اٌؾ١ٍت ل١ذ اٌذساعخ

 (  )ِٓ ِؾٍٛي ِبئٟ          لبػذح ػٕذ طت اٌؾغُ  -صُ اٌؾظٛي ػٍٝ اٌزىبفإ ؽّغ .2

 .اٌزشو١ض اٌٌّٟٛ  ٌؾّغ اٌلاوز١ه اٌّٛعٛد فٟ اٌؾ١ٍت    أٚعذ ل١ّخ  

 ث١ٓ ِب ئرا وبْ اٌؾ١ٍت ؽش٠ب أَ لا. .3
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