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المتطلبات الأكاديمية للمقرر الدراسي

1. معلومات عامــــــــــــــــة:General Information 


	1
	اسم المقرر الدراسي
	 Analytical Chemistry

	2
	رمز المقرر
	MLT 125

	3
	منسق المقرر
	

	4
	القسم / الشعبة التي تقدم البرنامج
	Medical laboratories

	5
	الأقسام العلمية ذات العلاقة بالبرنامج
	-

	6
	الساعات/الوحدات الدراسية للمقرر
	4/3/week

	7
	اللغة المستخدمة في العملية التعليمية
	English

	8
	السنة الدراسية/ الفصل الدراسي
	Second Semester

	9
	تاريخ وجهة اعتماد المقرر
	DD/MM/YYYY



1.1 عدد الساعات الأسبوعية:
2

محاضرات       معامل                    تدريب  	          المجموع	     4
0
2

1.2 نوع المقرر
	 عام
	
	تخصصي
	
	اختياري
	
	داعم
	




 2. Course Objectives
Upon completion of this course, students will be able to:
1. Explain the fundamental principles of chemical analysis, including qualitative and quantitative methodologies.
2. Perform accurate calculations related to solution preparation, concentration units, and analytical measurements.
3. Execute basic analytical techniques including titrimetry, gravimetry, and colorimetry relevant to clinical laboratories.
4. Apply principles of data analysis, error determination, and quality control in analytical measurements.
5. Demonstrate proper laboratory safety, documentation, and quality assurance practices in analytical chemistry work.
 



3. Intended Learning Outcomes (ILOs)
A. Knowledge and Understanding
	Code
	Outcome

	A.1
	Describe the principles of chemical equilibrium and their application in analytical methods.

	A.2
	Explain the theoretical basis of common analytical techniques (titrations, gravimetry, spectroscopy).

	A.3
	Outline the analytical process from sampling to data reporting and interpretation.

	A.4
	Identify sources of error and methods for minimizing errors in analytical measurements.

	A.5
	Recall principles of laboratory safety, chemical handling, and waste management.


B. Mental Skills
	Code
	Outcome

	B.1
	Calculate solution concentrations, dilutions, and prepare standard curves.

	B.2
	Select appropriate analytical methods for given analytical problems.

	B.3
	Analyze and interpret data from analytical measurements.

	B.4
	Evaluate the validity of analytical results using statistical tools.

	B.5
	Troubleshoot common problems in analytical procedures.



C. Practical and Professional Skills
	Code
	Outcome

	C.1
	Prepare standard solutions and reagents with accurate concentrations.

	C.2
	Perform classical analytical techniques including acid-base, redox, and complexometric titrations.

	C.3
	Operate basic analytical instruments (balances, pH meters, spectrophotometers).

	C.4
	Record and document analytical data following good laboratory practices.

	C.5
	Adhere to safety protocols and properly manage chemical waste.


D. General and Transferable Skills
	Code
	Outcome

	D.1
	Communicate analytical procedures and results clearly in written laboratory reports.

	D.2
	Work collaboratively in teams to complete analytical projects.

	D.3
	Utilize reference materials and scientific literature to support analytical work.

	D.4
	Apply systematic approaches to solve analytical problems.

	D.5
	Manage time effectively to complete laboratory tasks within scheduled periods.





4. Course Contents (Weekly Schedule - 16 Weeks)
	Week
	Theory Topics (2 hours/week)
	Practical / Lab Work (2 hours/week)
	Total Weekly Hours

	Week 1
	Introduction to Analytical Chemistry: Scope & Importance
	Laboratory Safety & Glassware Calibration
	4

	Week 2
	Data Analysis in Analytical Chemistry: Statistics & Errors
	Statistical Exercises & Use of Analytical Balances
	4

	Week 3
	Solutions & Concentration Units
	Preparation of Standard Solutions & Dilutions
	4

	Week 4
	Acid-Base Equilibria & pH Measurement
	pH Meter Calibration & Buffer Preparation
	4

	Week 5
	Acid-Base Titrations: Principles & Applications
	Titration of Strong Acid with Strong Base
	4

	Week 6
	Complexometric Titrations
	Determination of Water Hardness by EDTA Titration
	4

	Week 7
	Redox Titrations
	Determination of Iron by Permanganate Titration
	4

	Week 8
	Midterm Exam (Theory + Practical)
	
	-

	Week 9
	Gravimetric Analysis: Principles & Techniques
	Gravimetric Determination of Sulfate as BaSO₄
	4

	Week 10
	Introduction to Spectrophotometry
	Principles & Calibration of UV-Vis Spectrophotometer
	4

	Week 11
	Colorimetry & Beer-Lambert Law
	Quantitative Analysis Using Colorimetric Methods
	4

	Week 12
	Precipitation Titrations
	Determination of Chloride by Mohr's Method
	4

	Week 13
	Quality Control in Analytical Chemistry
	Preparation of Control Charts & Analysis of QC Data
	4

	Week 14
	Analytical Separations: Basic Principles
	Paper Chromatography: Separation of Dyes
	4

	Week 15
	Integration & Applications
	Comprehensive Unknown Analysis Project
	4

	Week 16
	Final Examinations
	
	-

	Total Hours
	32 Theory Hours
	32 Practical Hours
	64 Hours



5. Teaching and Learning Methods
· Interactive Lectures: Combining theoretical principles with problem-solving exercises and analytical examples.
· Hands-On Laboratory Sessions: Intensive practical training in classical "wet chemical" methods.
· Calculation Workshops: Dedicated sessions for mastering analytical calculations and data analysis.
· Demonstrations: Live or video demonstrations of analytical instruments and techniques.
· Problem-Based Learning: Small-group projects to solve analytical problems.
· Case Studies: Analysis of scenarios requiring selection of appropriate analytical methods.
· E-Learning Resources: Online tutorials for calculations, virtual instrument simulations, and data analysis software.
6. Assessment Methods
	Assessment Method
	Date of Assessment
	Weight

	Quizzes & Calculation Exercises
	Throughout Semester
	10%

	Practical Lab Reports & Skills
	Throughout Semester
	30%

	Midterm Exam (Theory + Practical)
	Mid-Semester
	20%

	Comprehensive Analytical Project
	End of Semester
	20%

	Final Exam (Theory + Practical)
	End of Semester
	20%

	Total
	
	100%


7. References and Periodicals
	Type
	Title
	Author(s)
	Publisher
	Edition

	Core Textbook
	Fundamentals of Analytical Chemistry
	Skoog, D.A., West, D.M., Holler, F.J., & Crouch, S.R.
	Cengage Learning
	Latest

	Core Textbook
	Vogel's Textbook of Quantitative Chemical Analysis
	Vogel, A.I., Jeffery, G.H., et al.
	Pearson Education
	Latest

	Practical Guide
	Quantitative Chemical Analysis
	Harris, D.C.
	W.H. Freeman
	Latest

	Laboratory Manual
	Experiments in Analytical Chemistry
	Škrlíková, J. & Loghin, M.
	Springer
	Latest

	Recommended Journal
	Analytical Chemistry
	-
	American Chemical Society
	-

	Recommended Journal
	The Analyst
	-
	Royal Society of Chemistry
	-



8. Facilities and Resources Required
· Lecture Hall: Equipped for multimedia presentations of chemical concepts, calculations, and data plots.
· Analytical Chemistry Laboratory:
· Wet Chemistry Benches: With sinks, fume hoods, and reagent storage for titrimetric and gravimetric work.
· Instrumentation Area: UV-Vis spectrophotometers, pH meters with electrodes, analytical balances (0.1 mg sensitivity), and hot plates/stirrers.
· Glassware & Equipment: Complete sets of volumetric glassware (pipettes, burettes, flasks), filtration apparatus, and desiccators.
· Chemical Stockroom: Supplies of ACS-grade reagents, acids, bases, indicators, and primary standards.
· Computer Station: For data analysis, statistical calculations, and report writing.
· Virtual Learning Environment (VLE): For sharing protocol videos, calculation templates, safety data sheets (SDS), and sample datasets.
· Safety Equipment: Eyewash stations, safety showers, fire extinguishers, chemical spill kits, and appropriate personal protective equipment (PPE).

 

منسق المقرر...........................................     التوقيع ..................................


 
منسق البرنامج..........................................    التوقيع ...................................


التاريخ....../......../........م
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مصفوفة المقرر الدراسي: الكيمياء التحليلية/ Analytical chemistry (MLT 125)  
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	 (A)المعرفة والفهم
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