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Course Specifications
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	Dept.
	Pharmaceutical Analytical Chemistry


	1-Course Info.

	Programme(s) on which the course is given: Bachelor in pharmacy Pharm D

	Course Name and code No.: Pharmaceutical Analytical Chemistry III- PAC 303

	Academic year/ Level: 2024-2025, level 2, semester 1

	Credit hours: Lecture
 (1) hour
+   Practical
(1) hour    

	Prerequisite: Pharmaceutical Analytical Chemistry I- PAC 101
                       Pharmaceutical Analytical Chemistry II- PAC 202


	Domain
	Competencies
	Key elements

	1
	1.1
	1.1.1-1.1.3

	2
	2.2
	2.2.1-2.2.3-2.2.4

	
	2.3
	2.3.1-2.3.2

	3
	
	

	4
	4.1
	4.1.1-4.1.2

	
	4.2
	4.2.1


	2-Overall Aim of the Course
-After completion of the course, the students should apply the basic principles of oxidation and reduction reactions in determination of some organic and in organic substances. 

-The students will be able to suggest the most suitable electrochemical methods of analysis for determination of electrolytes (conductometry, potentiometry, and polarography). The course also introduces students to the application of analytical chemistry in water analysis.   

	3- Learning Outcomes of the course (LOs)  

	Domain 1: Fundamental knowledge

1.1.1.1. Discuss comprehensive and detailed knowledge and full understanding in theory of redox reactions.

1.1.1.2. Describe conductometric and potentiometric titrations.

1.1.1.3. Define theories and applications of polarographic methods of analysis.

1.1.1.4. Demonstrate different techniques of water analysis.
1.1.3.1. Classify different types of electrodes and their uses.
1.1.3.2.Classify compounds according to their oxidizing or reducing nature.

1.1.3.3. Differentiate between different types of electrochemical methods of analysis.

.

	Domain 2: Professional and Ethical care
2.2.1.1. Determine end points in titrations involving redox reactions. 

2.2.1.2. Create suitable analytical methods based on the knowledge and skills acquired concerning redox, electrochemical and water ananlysis. 

2.2.3.1. Work with minimum guidance in laboratories containing instruments such as potentiometers, pH meters.
2.2.4.1- Properly use mathematical symbols and equations as well as analytical and chemical terms and

 appreviations to find the concentrations of different types of samples based on neutralization, 

precipitimetric and complexometric analysis. 
 2.3.1.1 Choose suitable glassware equipments used in titration analysis.
2.3.1.2. Examine standard materials.

2.3.2.1- Dispose chemicals and reaction product in a safe way to avoid their hazards.


	Domani 3: Pharmaceutical care (
3.1.1.1. 

	Domain 4: Personal practice
4.1.1.1. Adapt working as a part of a team for solving problems
4.1.2.1. Evaluate proposed schemes for solving problems with colleagues
4.1.2.2. learn how to minimize effect of error in practically obtained data using  appropriate  statistical methods.

4.2.1.1. Communicate properly with others (lecturer, instructor, colleagues)
4.2.1.2. Develop understanding and tolerance for personal differences



	4-Course Contents
Week

Topic

NO. of Credit hours

Lecture

Practical

Lecture

Practical

W1
 Introduction to redox reactions-electrical properties of redox systems
 Detrmination of Phenol
1
1
W2
 -Nernest equations

-Factors affecting oxidation potential
Detrmination of hydrogen peroxide
1
1
W3
Redox titration curves-problems properties of some oxidizing agents –
Detrmination of oxalate
1
1
W4
Pharmaceutical applications of redox reactions 

Detrmination of Fe+2/Fe+3
1
1
W5
Pharmaceutical applications of redox reactions 

(iodine iodide system) 
-periodic exam 1
Detrmination of Pb+2
1
1
W6
Electrochemical methods of analysis – Principles of Conductometry 
Practical exam 1

1
1
W7
Applications of conductometry
(Electro) Introduction  Conductometry problems

1
1
W8
Principles of Potentiometry 

Potentiometry problems

1
1
W9
Electrodes used in potentiometry-Pharmaceutical application 

Potentiometry problems

1
1
W10
Polarography-periodic exam 2
Water analysis

(acidity-alkalinity-nitrite)
1
1
W11
Water analysis 1
Water hardness-Cu+2-Zn+2
1
1
W12
Water analysis 2
Practical Exam 2(electro+water)
1
1
Total

12+ 12



	5- Teaching and learning Methods 
Inactive teaching

Active teaching methods

Inter active lectures
-Discussion
-Problem solving
-Home assignments
Practical laboratory sessions


	6- Teaching and learning methods for the students with disabilities

- Office hours

- Special meetings

	7- Student Assessment Methods

	a- Matrix alignment of assessment methods/measured LOs:

Methods
Measured LOs

Fundamental knowledge
Professional and Ethical care

Pharma
ceutical care

Personal practice

Periodic exams
1.1.1.1-1.1.1.2-1.1.1.3-1.1.1.4--1.1.3.1-1.1.3.2-1.1.3.3
Practical exams
2.2.1.1-2.2.1.2-2.2.3.1-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1-
4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2
Final written exam
1.1.1.1-1.1.1.2-1.1.1.3-1.1.1.4--1.1.3.1-1.1.3.2-1.1.3.3
Oral exam
1.1.1.1-1.1.1.2-1.1.1.3-1.1.1.4--1.1.3.1-1.1.3.2-1.1.3.3
4.2.1.1-4.2.1.2
 b-Assessment Schedule
Type of Assessment

Week 

Periodical Exams
6 and 12
Practical exam

6 and 12

Final Written exam

14-16

Final Oral exam

14-16

c- Weighting of Assessment Marks

Type of Assessment

Marks

Weight (%)

Periodical exam 

15
15%
 Practical exams

25
25%
Final Written exam

50
50%
Final Oral exam

10
10%
Total

100
100%



	8-List of References

	a. Online Notes:  prepared by staff members of the teaching department

	b. Essential Books               

-Vogel's textbook of  Quantitative Chemical Analysis. 7th edition, revised by G. Svelhla, 1996.

-Instrumental Methods of analysis, Willard, Merritt, Dean & Settle, 7th ed., 2003.
-Principles of redox reactions:basic concepts with resolved questions and problems, M. Ammam,2018.

	c. Suggested Books

N/A

	d. Journals

· www.chemweb.com
· www.chemistry.com



9- Matrix of topics/LOs/Teaching methods
	Topics
	Course LOs
	Teaching Method

	
	Fundamental knowledge
	Professional and Ethical care
	Pharma
ceutical care
	Personal practice
	

	 Introduction to redox reactions-electrical properties of redox systems
	1.1.1.1-1.1.3.2
	 
	
	
	-Inter active lectures

-Discussion
-Solving problems

 

	 -Nernest equations

-Factors affecting oxidation potential
	1.1.1.1-1.1.3.2
	2.2.1.1-2.2.3.1-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures
-solving problems
-Discussion
Practical sessions



	Redox titration curves-problems properties of some oxidizing agents –
	1.1.1.1-1.1.3.2
	2.2.1.1-2.2.1.2-2.2.3.1-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion

-Practical sessions

	Pharmaceutical applications of redox reactions 
	1.1.1.1-1.1.3.2
	2.2.1.1-2.2.1.2-2.2.3.1-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions

-Home assignments

	Pharmaceutical applications of redox reactions 

(iodine iodide system) 
	1.1.1.1-1.1.3.2
	2.2.1.1-2.2.1.2-2.2.3.1-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions

Home assignments 

	Electrochemical methods of analysis – Principles of Conductometry 
	1.1.1.2-1.1.3.3
	2.2.1.2-2.2.4.1
	
	4.1.1.1-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions
-Home assignments

-Solving problems

	Applications of conductometry
	1.1.1.2-1.1.3.3
	2.2.1.2-2.2.4.1
	
	4.1.1.1-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions
-Home assignments



	Principles of Potentiometry 
	1.1.1.2-1.1.3.3
	2.2.1.2-2.2.3.1-2.2.4.1
	
	4.1.1.1-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions
-Solving problems

	Electrodes used in potentiometry 
	1.1.1.2-1.1.3.1-1.1.3.3
	2.2.1.2-2.2.3.1-2.2.4.1
	
	4.1.1.1-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions
-Solving problems

	Polarography-periodic exam 2
	1.1.1.3-1.1.3.3
	 
	
	 4.2.1.1
	-Inter active lectures

-Discussion


	Water analysis 1
	1.1.1.4
	2.2.1.2-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions


	Water analysis 2
	1.1.1.4
	2.2.1.2-2.2.4.1-2.3.1.1-2.3.1.2-2.3.2.1
	
	4.1.1.1-4.1.2.1-4.1.2.2-4.2.1.1-4.2.1.2-
	-Inter active lectures

-Discussion
-Practical sessions
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