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	Module Information
معلومات المادة الدراسية

	Module Title
	Fundamental analytical chemistry
	Module Delivery

	Module Type
	core
	· ☒ Theory    
· ☒ Lecture
· ☒ Lab 
· ☒ Tutorial
· ☐ Practical
· ☐ Seminar

	Module Code
	CHE-1101
	

	ECTS Credits 
	1
	

	SWL (hr/sem)
	175
	

	Module Level
	UGx11  1
	Semester of Delivery
	1

	Administering Department
	Type Dept. Code
	 College
	 Type College Code

	Module Leader
	Masar Ali Awad
	 e-mail
	masarali@mu.edu.iq

	Module Leader’s Acad. Title
	Lecture
	Module Leader’s Qualification
	Ph.D.

	Module Tutor
	Name (if available)
	 e-mail
	E-mail

	Peer Reviewer Name
	Name
	 e-mail
	E-mail

	Scientific Committee Approval Date
	01/06/2023
	Version Number
	1.0




	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	The module is designed to teach some of the fundamental laboratory skills required for a practicing chemist.
	Semester
	

	Co-requisites module
	None
	Semester
	








	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	 Module Aims
أهداف المادة الدراسية

	
1. To develop problem solving skills and understanding of Analytical chemistry.
2. To understand molecular weight, equivalent weight, and the number of moles of a substance 
3. This course deals with the basic concept of Analytical chemistry.
4. This is the basic subject for all separation and Instrumental Analysis  .
5. To understand chemical balance  of solubility ,solubility product constant and pH problems.

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. Expresses the role of analytical chemistry in science.
2. compare qualitative and quantitative analyses.
3. expresses the qualitative analysis methods.
4. Describe the behavior of Brønsted-Lowry acids and bases
5. Apply an understanding of pH and pOH to characterize aqueous solutions and determine ion concentrations
6. Perform equilibrium calculations for Brønsted-Lowry acid-base systems
7. Understand hydrolysis in salt solutions
8. Apply equilibrium concepts to acids and bases
9. Explain acid-base buffers
10. interpret aqueous solution chemistry.
11. expresses the terms such as electrolyte, acid, base, and conjugate acid/base 
12. Describe the properties and formation of solutions and colloids
13. Describe equilibrium systems
14. Make calculations with reaction quotients and equilibrium constants
15. Apply Le Châtelier’s principle to predict the response of a stressed equilibrium system
16. Calculate changes in equilibriums concentrations or pressures
17. describes the activity coefficient and properties of activity coefficient.
18. apply the equilibrium calculations to complex systems.
19. determines systematic method for solving the equilibrium problems.
20. identifies the solubility by the systematic method.
21. solves the problems related to ion separation by control of the concentration of the precipitating reagents

	Indicative Contents
المحتويات الإرشادية
	Indicative content includes the following.
Part A – Analytical chemistry
General introduction - its types, a historical overview , The Nature of Analytical Chemistry , The Role of Analytical Chemistry ,Quantitative Analytical Methods , Typical Quantitative Analysis,	compare qualitative and quantitative analyses.(5 hrs).

Solutions and their classification according to the volume, quantity, and composition of solute particles, the behavior of Brønsted-Lowry acids and bases ,Apply an understanding of pH and pOH to characterize aqueous solutions and determine ion concentrations , equilibrium calculations for Brønsted-Lowry acid-base systems (15  hrs)
Explain  the electrolyte, acid, base, and conjugate acid/base , the properties and formation of solutions and colloids ( 8 hrs).

Calculations Used in Analytical Chemistry , Some Important Units of Measurement , Unified Atomic Mass Units and the Mole, Solutions and Their Concentrations ,Chemical Stoichiometry, and their chemical calculations ( 12 hrs)

Hydrolysis in salt solutions , equilibrium concepts to acids and bases , acid-base buffers ,interpret aqueous solution chemistry ( 10 hrs)
	
Part B - Equilibrium in Analytica chemical systems
Fundamentals
Reversible Reactions and Chemical Equilibria, Manipulating Equilibrium Constants, Solving Equilibrium Problems , Activity Effects  (20 hrs)

Aqueous Solutions and Chemical ,The Chemical Composition of Aqueous Solutions, Stepwise and Overall Formation Constants , Constant Expressions for Aqueous Solutions  ,Relative Strengths of Conjugate Acid/Base Pairs Equilibrium Constants for Chemical Reactions , Equilibrium calculations, (20 hrs)
Part C- Buffer Solutions

The Henderson-Hasselbalch Equation  , Acid Rain and the Buffer Capacity of Lakes (15  hrs) .

Hydrolysis of salts, and their chemical calculations ( 10 hrs)




	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
	
Type something like: The main strategy that will be adopted in delivering this module is to encourage students’ participation in the exercises, while at the same time refining and expanding their Analytical chemistry  thinking skills. This will be achieved through classes, interactive tutorials and by considering type of simple experiments involving some sampling activities that are interesting to the students.







	Student Workload (SWL)
الحمل الدراسي للطالب

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	94
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	6

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	81
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	5

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	175




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	2
	10% (10)
	5, 11
	LO #1, 2, 4 ,5 and 6

	
	Assignments
	2
	10% (10)
	6, 12
	LO # 3, 4, 5, 6,7,and 9 

	
	Projects / Lab.
	2
	10% (10)
	Continuous
	

	
	Report
	1
	10% (10)
	13
	LO # 5, 8 and 9

	Summative assessment
	Midterm Exam
	2 hr
	10% (10)
	9
	LO # 1-8

	
	Final Exam
	2hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	




	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week  
	Material Covered

	Week 1
	General introduction - its types, a historical overview

	Week 2
	Solutions and their classification according to the volume, quantity, and composition of solute particles

	Week 3
	Methods of expressing concentration, and their chemical calculations

	Week 4
	Equilibrium in chemical systems, equilibrium calculations, equilibrium constant

	Week 5
	Ionic balance, pH calculations for strong acids and strong bases

	Week 6
	pH calculations for weak or strong acids and weak or strong bases

	Week 7
	pH calculations for weak acids and weak  bases

	Week 8
	Buffer solutions, types. 

	Week 9
	Buffer solutions, chemical calculations

	Week 10
	Solubility. 

	Week 11
	the effect of solubility in the precipitation  and separation process

	Week 12
	Ionization, its chemical calculations

	Week 13
	Electrolytes, acid and base theories

	Week 14
	Hydrolysis of salts, and their chemical calculations

	Week 15
	Hydrolysis of salts, and their chemical calculations

	Week 16
	Preparatory week before the final Exam




	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر

	Week  
	Material Covered

	Week 1
	Lab 1: Introduction to practical analytical chemistry/ Qualitative analysis 

	Week 2
	Lab 2: metallic Group 1  elements , silver group.

	Week 3
	Lab 3: metallic Group 2elements , copper group

	Week 4
	Lab 4: metallic Group 3elements , Al-Zn group

	Week 5
	Lab 5: metallic Group 3 وelements , Fe group

	Week 6
	Lab 6: metallic Group 3 وmixture

	Week 7
	Lab 7: metallic Group 4 وelements , NH4 group 



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	Skoog D. ,Fundamentals of Analytical Chemistry,Nitnth ed.,  2016
	Yes

	Recommended Texts
	Gary D.Chritian,Analytical Chemistry,fifth editionjohn Willy & sons,inc, 1986.
2) Modern of Analytical Chemistry, Daived 2000
	No

	Websites
	


		

			                   Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks (%)
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا 
	80 - 89
	Above average with some errors

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

	
	D - Satisfactory
	متوسط 
	60 - 69
	Fair but with major shortcomings

	
	E - Sufficient
	مقبول 
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail 
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail 
	راسب
	(0-44)
	Considerable amount of work required

	
	
	
	
	

	
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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