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Course Syllabus 

 

offered by Department of Biology and Chemistry 

with effect from Semester A 2015/16 

 

 

 
Part I Course Overview  

 

Course Title: 
Characterization and Analysis of Chemical Hazards I 

Course Code: 
BCH2801 

Course Duration: 
1 semester 

Credit Units: 
3 credits 

Level: 
B2 

Proposed Area: 
(for GE courses only) 

 1Arts and Humanities 

  Study of Societies, Social and Business Organisations 

  Science and Technology 

Medium of 
Instruction:  

English 

Medium of 
Assessment: 

English 

Prerequisites: 
(Course Code and Title) 

Nil 

Precursors: 
(Course Code and Title) 

Nil 

Equivalent Courses: 
(Course Code and Title) 

Nil 

Exclusive Courses: 
(Course Code and Title) 

Nil 
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Part II Course Details  

 
1. Abstract  
 (A 150-word description about the course) 

  
This course aims to introduce engineering students to the basic chemistry concepts and principles in the 

qualitative and quantitative chemical analysis of simple organic/inorganic species and toxic metals & 

metalliods in manufactured products.  

 

The course will adopt a problem-based approach and use a series of cases in manufactured product 

chemical testing (especially in toys and electric/electronic appliances) to guide students through the 

various fundamental chemical theories and processes involved.  

 

 
2. Course Intended Learning Outcomes (CILOs) 
 (CILOs state what the student is expected to be able to do at the end of the course according to a given standard of 

performance.) 

 
No. CILOs# Weighting* 

(if 

applicable) 

Discovery-enriched 

curriculum related 

learning outcomes 

(please tick where 

appropriate) 

A1 A2 A3 

1. Describe basic concepts of how atoms and molecules 

interact with UV, visible and infrared radiation.  

25%    

2. Describe the principles of the various spectroscopic 

instruments for the analysis of simple organic/inorganic 

species and toxic metals & metalloids.  

25%    

3. Describe the nature, functions and toxicity of common 

organic chemicals and metal/metalloid elements and 

species in industrial materials and additives that are 

involved in manufactured products.  

20%    

4. Apply his/her knowledge in fundamental analytical 

chemistry to select suitable chemical/instrumental test 

methods for chemical analysis of manufactured 

products. 

10%    

5. Analyze and solve simple analytical problems involved 

in manufactured product chemical testing. 

20%    

* If weighting is assigned to CILOs, they should add up to 100%. 100%    

# Please specify the alignment of CILOs to the Gateway Education Programme Intended Learning outcomes 
(PILOs) in Section A of Annex.  
 
A1: Attitude  

Develop an attitude of discovery/innovation/creativity, as demonstrated by students possessing a strong 
sense of curiosity, asking questions actively, challenging assumptions or engaging in inquiry together with 
teachers. 

A2: Ability 
Develop the ability/skill needed to discover/innovate/create, as demonstrated by students possessing 
critical thinking skills to assess ideas, acquiring research skills, synthesizing knowledge across disciplines 
or applying academic knowledge to self-life problems. 

A3: Accomplishments 
Demonstrate accomplishment of discovery/innovation/creativity through producing /constructing creative 
works/new artefacts, effective solutions to real-life problems or new processes. 
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3. Teaching and Learning Activities (TLAs) 
(TLAs designed to facilitate students’ achievement of the CILOs.) 

 
TLA Brief Description  CILO No. Hours/week 

(if applicable)  1 2 3 4 5 

Lecture + 

Tutorials 

Interactive lectures and tutorials 

discussions to enable students to discover 

basic chemistry concepts of atomic 

structure, chemical bonding and how 

atomic and molecular entities interact with 

radiation.  

     3 hrs/wk  

Laboratory 

experiments 

Laboratory experiments /demonstrations 

to illustrate various spectroscopic 

instruments, such as UV-vis 

spectrophotometer, spectrofluorometer, 

infrared and FT-IR spectrophotometer, 

atomic absorption and atomic emission 

spectrophotometers and inductively 

coupled plasma atomic emission 

spectrophotometer and mass spectrometer.  

     3 hrs/wk for 4 

weeks 

Group Project Interactive poster and video projects to 

enhance students’ discovery of the nature, 

functions, toxic effects and environmental 

impacts of some simple organic/inorganic 

chemicals, such as formaldehyde, nitrite, 

sulfur dioxide, etc., and toxic metals & 

metalloids that are commonly found in 

manufactured products.  

     3 hrs/wk for 2 

weeks 

Examination and 

tutorial 

assignments 

Examination, and tutorial assignments, 

with timely feedback, will be used to 

assess how well students can assimilate all 

the chemistry concepts and working 

principles of analytical equipment and 

come up with a sensible selection and 

justification of suitable 

chemical/instrumental test methods for 

designated chemical analysis of 

manufactured products. 

      

 

 
4.  Assessment Tasks/Activities (ATs) 

(ATs are designed to assess how well the students achieve the CILOs.) 
 

Assessment Tasks/Activities CILO No. Weighting*  Remarks 

1 2 3 4 5   

Continuous Assessment: 30% 

Tutorial coursework      10%  

Practical reports      8%  

Oral presentations      12%  

Examination: 70% (duration: 3 hours) 
* The weightings should add up to 100%. 100%  

 

Starting from Semester A, 2015-16, students must satisfy the following minimum passing requirement 

for BCH courses: 

“A minimum of 40% in both coursework and examination components.” 
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5. Assessment Rubrics   

(Grading of student achievements is based on student performance in assessment tasks/activities with the following rubrics.) 
 

Assessment Task Criterion  Excellent 

(A+, A, A-) 

Good  

(B+, B, B-) 

Adequate  

(C+, C, C-) 

Marginal 

(D) 

Failure 

(F) 

1. Tutorial 

coursework 

Capacity for 

self-directed learning 

to understand the 

principle of the basic 

chemistry concepts 

High Significant Moderate Basic Not even reaching 

marginal levels 

2. Practical reports Ability to explain the 

methodology and 

procedure 

High Significant Moderate Basic Not even reaching 

marginal levels 

3. Oral presentations Ability to explain in 

detail the basic 

principles introduced 

in this course 

High Significant Moderate Basic Not even reaching 

marginal levels 

4. Examination Demonstrate critical 

thinking ability in all 

the topics 

High Significant Moderate Basic Not even reaching 

marginal levels 
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Form 2B 

Part III  Other Information (more details can be provided separately in the teaching plan) 

 
1.  Keyword Syllabus 

(An indication of the key topics of the course.) 

 
Atomic structure and chemical bonding; Atomic absorption spectroscopy; Atomic emission spectroscopy; 

Molecular absorption spectroscopy; Molecular fluorescence spectroscopy; Infrared spectroscopy; 

Colorimetric analysis; Inductively coupled plasma spectrophotometry and mass spectrometry; Chemistry 

of polymer materials; Chemistry of dyes and pigments. 

 

 
2.  Reading List 

2.1  Compulsory Readings  
(Compulsory readings can include books, book chapters, or journal/magazine articles. There are also collections of 

e-books, e-journals available from the CityU Library.)   
 

1.  

2.  

3.   

…  

 

 
2.2  Additional Readings  

(Additional references for students to learn to expand their knowledge about the subject.) 

 

1. Fundamentals of Analytical Chemistry, D. A. Skoog, D. M. West, F. J. Holler, Saunders 

College Publishing, 7th Ed. 

 

 


