
 

تم تحميل هذا الملف من موقع المناهج الإماراتية

شرح وحل الدرس الثالث pH and Ions Hydrogen منهج انسباير
موقع المناهج ⇦ المناهج الإماراتية ⇦ الصف الثاني عشر المتقدم ⇦ كيمياء ⇦ الفصل الثاني ⇦ حلول ⇦ الملف

تاريخ إضافة الملف على موقع المناهج: 2025-02-23 12:37:18

ملفات | كتب للمعلم | كتب للطالب | اختبارات الكترونية | اختبارات | حلول | عروض بوربوينت | أوراق عمل
منهج انجليزي | ملخصات وتقارير | مذكرات وبنوك | الامتحان النهائي | للمدرس

المزيد من مادة
كيمياء:  

Mouad :إعداد

التواصل الاجتماعي بحسب الصف الثاني عشر المتقدم  
صفحة المناهج
الإماراتية على

فيسببوك

الرياضيات اللغة الانجليزية اللغة العربية التربية الاسلامية المواد على تلغرام 

المزيد من الملفات بحسب الصف الثاني عشر المتقدم والمادة كيمياء في الفصل الثاني
شرح وحل الدرس الثاني Bases and acids of Strengths قوة الأحماض والقواعد منهج انسباير 1

شرح وحل الدرس الأول Bases and Acids to Introduction مقدمة في الأحماض والقواعد منهج انسباير 2

حل مذكرة أسئلة امتحانات سابقة حول وحدة الأحماض والقواعد 3

مذكرة أسئلة امتحانات سابقة حول وحدة الأحماض والقواعد 4

مذكرة شاملة وحدة الأحماض والقواعد 5

Powered by TCPDF (www.tcpdf.org)

                               page 1 / 1

https://t.me/uaecourse
https://almanahj.com/ae/id=31332
https://almanahj.com/ae/id=31332
https://almanahj.com/ae/15chemistry2/keys
https://almanahj.com/ae/15chemistry2
https://almanahj.com/ae/15chemistry
https://almanahj.com/ae/15
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2025-02-23
https://almanahj.com/ae/15chemistry2/sheets
https://almanahj.com/ae/15chemistry2/slides
https://almanahj.com/ae/15chemistry2/keys
https://almanahj.com/ae/15chemistry2/exams
https://almanahj.com/ae/15chemistry2/quizzes
https://almanahj.com/ae/15chemistry2/book
https://almanahj.com/ae/15chemistry2/guide
https://almanahj.com/ae/15chemistry2/files
https://almanahj.com/ae/15chemistry2/files
https://almanahj.com/ae/15chemistry2/final
https://almanahj.com/ae/15chemistry2/notes
https://almanahj.com/ae/15chemistry2/reports
https://almanahj.com/ae/15chemistry2/english
https://almanahj.com/ae/15chemistry2
https://almanahj.com/ae/15chemistry2
https://almanahj.com/ae/teacher_id=2235
https://almanahj.com/ae/network15
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade15uae
https://www.facebook.com/grade15uae
https://almanahj.com/s/3771d1
https://t.me/almanahj_bot
https://facebook.com/UAEcurriculum
https://facebook.com/UAEcurriculum
https://facebook.com/UAEcurriculum
https://bit.ly/3cm089z
https://bit.ly/31lsaeS
https://bit.ly/3rqFfOG
https://bit.ly/39dNAz9
https://t.me/uaecourse
https://almanahj.com/ae/15chemistry2
https://almanahj.com/ae/id=31331
https://almanahj.com/ae/id=31330
https://almanahj.com/ae/id=31180
https://almanahj.com/ae/id=31179
https://almanahj.com/ae/id=31178
http://www.tcpdf.org


EasyChemistry4all by Mr. Mouad 
مناهج دولة الإمارات

9،10،11،12عام، متقدم ونخبة 
00971557903129

PLEASE Share & Subscribe to 
the channel. Let us reach 
3000 subscriber!!



“Acids & Bases”

Lesson 3: “Hydrogen Ions and pH”

Inspire Chemistry
Module 17



Learning Outcomes:

◗ Explain pH and pOH.

◗ Relate pH and pOH to the ion product constant for water.

◗ Calculate the pH and pOH of aqueous solutions.



Focus Question

What are pH and pOH? 

pH is related to [H+] in a solution.

pOH is related to [OH-] in a solution.



Ion Product Constant for Water  

• Pure water contains equal concentrations of H+ and OH– ions produced by self-
ionization.

• The equation for the equilibrium can be simplified as follows. 

• In the self-ionization of water, one water molecule acts as an acid, and the other 
acts as a base.

H2O(l) ⇌ H+(aq) + OH- (aq)



Ion Product Constant for Water  

• The ion product constant for water, Kw is the value of the 
equilibrium constant expression for the self-ionization of water.

+ −= [H ][OH ]wK

H2O(l) ⇌ H+(aq) + OH- (aq)



Ion Product Constant for Water  

• Fact from experiments: With pure water at 298 K (25 oC), both [H+] and 
[OH–] are equal to 1.0 × 10–7M.

• According to Le Châtelier’s Principle, as [H+] goes up, [OH–] must go down, 
and vice versa (والعكس صحيح). This happens so that the value of Kw will not 
change.

+ − − −= =  7 7[H ][OH ] (1.0 10 )(1.0 10 )wK

−=  141.0 10wK



Remember!  
In acids: [H+]>[OH-]
In Bases: [H+]<[OH-]
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CALCULATE [H+] AND [OH–] USING KW

EVALUATE THE ANSWER

The answer is correctly stated with two 
significant figures because [H+] and Kw each have 
two significant figures. As predicted, [OH–] is less 
than 1.0 × 10–7 mol/L.

Use with Example Problem 1.

Problem 
At 298 K, the H+ ion concentration in a cup of 
coffee is 1.0 × 10-5M. What is the OH– ion 
concentration in the coffee? Is the coffee acidic, 
basic, or neutral?

Response

ANALYZE THE PROBLEM
You are given the concentration of the H+ ion, and 
you know that Kw equals 1.0 × 10–14. You can use 
the ion product constant expression to solve for 
[OH–]. Because [H+] is greater than 1.0 × 10–7, you 
can predict that [OH–] will be less than 1.0 × 10–7.

KNOWN UNKNOWN

[H+] = 1.0 × 10–5M [OH–] = ? mol/L

Kw = 1.0 × 10–14

SOLVE FOR THE UNKNOWN

Use the ion product constant expression.

• State the ion product expression.

Kw = [H+][OH–]

• Solve for [OH–].

[OH–] = 
Kw
[H+]

• Substitute Kw = 1.0 × 10–14. Substitute [H+] = 
1.0 × 10–5M and solve.

[OH–] = 
1.0 × 10–14
1.0 × 10–5

= 1.0 × 10–9 mol/L

Because [H+] >[OH–], the coffee is acidic.
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pH and pOH

pH Scale

Acidic Neutral Basic



pH and pOH

• Concentrations of H+ and OH− ions are often small numbers 
expressed in scientific notation.

• pH and pOH are easier ways to express these small 
concentrations.

• pH is the negative logarithm of the hydrogen ion concentration 
of a solution.

pH = –log [H+] 



pH and pOH

• The pOH of a solution is the negative logarithm of the 
hydroxide ion concentration. 

pOH = –log [OH–]

• The sum of pH and pOH is 14.

pH + pOH = 14



Problem types:

Molarity & pH of strong and weak acids

pH = -log[H+]
pOH = -log[OH-]
[OH-] x [H+] = 10-14

pH + pOH = 14

What you need!!

























pH and pOH  

• For all strong monoprotic acids, the concentration of the acid is the 
concentration of H+ ions.

• For all strong bases, the concentration of the base is the concentration of 
available OH– ions.

• Weak acids and weak bases only partially ionize, so Ka and Kb values must be 
used to calculate pH and pOH.

• Litmus paper or a pH meter with electrodes can be used to determine the 
pH of a solution.



Molarity and the pH of strong acids



Molarity and the pH of strong acids



Molarity and the pH of strong bases



Molarity and the pH of strong bases



Molarity & pH of weak acids



Molarity & pH of weak acids
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