
   

1 
 

Course Syllabus 
Jun 2017 

 
City University of Hong Kong 

Course Syllabus 
 

offered by Department of Chemistry 
with effect from Semester B 2017/18 

 
 

 
Part I Course Overview  
 

Course Title: 
Chemistry of Sustainable Life 

Course Code: 
GE2325 

Course Duration: 
1 semester 

Credit Units: 
3 credits 

Level: 
B2 

Proposed Area: 
(for GE courses only) 

  Arts 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 will introduce students to the development and limits of sustainability and will engage 
students in the discovery of the importance of chemistry in everyday sustainable life at the personal and 
environmental levels. The course will review the evolution of sustainability to enable students to 
understand how informed decisions can be made. A molecular view of life will be connected to the 
essential components of food we need to sustain a healthy mind and body over a lifetime. The role of 
drugs to solve functional problems of biology will be described with a few examples. The nature of 
chemicals needed to provide an enhanced quality of daily life at home and personal care will be 
discussed. The personal and environmental levels will be bridged by a presentation of green living and 
working environment design by a guest lecturer. At the environmental level, the students will discover 
that energy is perhaps the most important factor of sustainability. To enforce this, a debate will be 
organized on the sustainability of the use of conventional, nuclear, green energy technologies. The most 
important environmental and health issues with respect to clean air, land and water will be reviewed and 
discussed. The various approaches to deal with pollution prevention and waste management in air, land, 
food and water including waste valorization will be described. Finally, teams will present the most 
important challenges of sustainability in Hong Kong. 
 

 
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. Explain the evolution of sustainability and critically 

evaluate sustainability issues.
5%    

2. Discover the role of molecules and materials in life as well 
as the need of essential components of food to sustain a 
healthy mind and body over a lifetime. 

15%    

3. Critically evaluate the need for reducing food waste in 
Hong Kong and discover the most updated technologies on 
treatment and recycling of food waste  

20%    

4. Critically evaluate the need for drugs and household 
chemicals to improve the quality of our daily life and 
personal care. Describe the key issues of designing green 
living and working environments.

10%    

5. Discover the differences and similarities of conventional, 
nuclear, and green energy technologies. 

20%    

6. Discover the interactive role of the chemistry of the 
lithosphere, hydrosphere, atmosphere, and biosphere. 
Critically evaluate clean-up and pollution prevention 
technologies.

20%    

7. Explain the hierarchy of waste management. Describe the 
chemistry of recycling and waste valorization. 

10%    

* 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 
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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.

 
 

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 6 7 
Lectures, 
discussions, 
field trip and 
individual 
assignments 

Interactive lectures, tutorial, field 
trip and online discussions, 
individual assignments. 

        

DIY exercise, 
Presentations 
and debate 

Preparation of DIY products, 
presentations and participation in a 
debate concerning a highly 
controversial issue. 

        

Team 
presentations 

Team presentations.         
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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 6 7

Continuous Assessment: 100% 
Writing task 1 (TLA1): 
Students will write personal 
reports on the relevant 
chemistry of a key issue in 
their daily life. 

       25%  

Writing task 2 (TLA1): 
Students will write personal 
reports on the relevant 
chemistry of a key issue in the 
environment. 

       25%  

Classroom debate (TLA2)        10%  
Inside and outside classroom 
exercises (TLA2) 

       10% These include the 
field trip and DIY 
exercise 

Oral presentation task 2 
(TLA3): Students in groups 
will select and present 
important challenges of 
sustainability in Hong Kong. 

       30%  

Examination: 0% (duration: --) 
* 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-) 

Fair 
(C+, C, C-) 

Marginal 
(D) 

Failure 
(F) 

1. Writing task 1 
(TLA1) 

Ability to explain the 
relevant chemistry of a 
key issue such as FOOD 
WASTE 
MANAGEMENT in the 
daily life 

High Significant Moderate Basic Not even reaching 
marginal levels 

2. Writing task 2 
(TLA1) 

Ability to explain the 
relevant chemistry of a 
key issue such as 
ENERGY in the 
environment 

High Significant Moderate Basic Not even reaching 
marginal levels 

3. Classroom debate 
(TLA2) 

Ability to criticize and 
analyse the important 
challenges of 
sustainability in Hong 
Kong 

High Significant Moderate Basic Not even reaching 
marginal levels 

4. Inside and outside 
classroom 
exercises (TLA2) 

Ability to criticize and 
analyse the important 
challenges of 
sustainability in Hong 
Kong 

High Significant Moderate Basic Not even reaching 
marginal levels 

5. Oral presentation 
task 2 (TLA3) 

Capacity for self-directed 
learning to explore, 
discover and understand 
the intrinsic role of 
chemistry in maintaining a 
healthy and productive 
life as well as the local 
and global energy related 
issues 

High Significant Moderate Basic Not even reaching 
marginal levels 
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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.) 
 

1.  The Evolution and Definition of Sustainability (2 hours) 

i.  The role of chemistry in Nature. 

ii.  The story of Easter Island: an example of an un-sustainable society. 

iii.  The history of sustainable development. 

iv.  Definition of sustainability and challenges of sustainable society.  

2. A Molecular View of Life (2 hours) 

i.  The cell: plant and animal cells 

ii.  Energy in biological systems 

iii.  Proteins: the peptide bond and the polymers of amino acids 

iv.  Structure of proteins: primary, secondary, tertiary and quaternary, etc.  

v.  Nucleic acids: parts and structures 

vi.  DNA: self-replication 

vii.  RNA: protein synthesis and the genetic code 

3. Nutrition (2 hours) (Given by a guest lecturer) 

i.  Definition of healthy weight and the basic functions of major nutrients.  

ii.   Ways of preventing excessive weight gain  

iii.   Identification of foods high in fat, sugar or sodium and relatively healthy dine out choices 

iv.  The “1+7” information on nutrition labels 

v.   Calculation of the nutrient intake of food 

vi.  Comparison on the nutritional content among different foods for a healthier choice 

4. Drugs (2 hours)  

i.  Definition and different classes of drugs 

ii.  Drug metabolism: How do drugs interact with biological systems? 

iii.  Processes of drug disposition  

iv.  Side effects of antibiotics and resistance 

v.  Natural ways to reduce antibiotic side effects 

vi.  Drug abuse 

5. Household Chemicals (2 hours) 

i.  A history of cleaning. 

ii.  Soap: synthesis, working principle, disadvantages 

iii.  Detergents: non-biodegradable and biodegradable, formulations 

iv.  Fabric softeners: quaternary ammonium salts 

v.  Cosmetics: personal care chemicals 

vi.  Toothpaste: soap with grit and flavor 

vii.  Some hairy chemistry: shampoo, hair coloring, permanent waving, hair sprays, hair removers, 

hair restorers 

6. Sustainable Energy (2 hours) 
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i. The role of energy and what happens if we do not have enough energy. 

ii. Conventional energy resources. 

iii. Nuclear energy. 

iv. Sustainable energy technologies.  

7. Do-It-Yourself (DIY) exercise : Food waste recycling (3 hours including the tutorial time) 

i. Topics will be given out to the students at the beginning of the course. 

ii. 2 to 4 students will form a team. 

iii. Each team will search their team’s topic before performing the DIY exercise.. 

iv. Each team will make their DIY products using food waste collected from home. v. A field 

trip may be organized for the students to visit the Kowloon Bay Pilot Composting Plant, etc.  

 

8. Team Debate : Energy (3 hours including the tutorial time) 

i. Students will be divided into three teams and will represent “conventional”, “nuclear” and 

“green” energy technologies, respectively. 

ii. Each team will present their topic (10 minutes) followed by Q&A from other students (5 

minutes). 

. 

iii. The three topics will then be cross-debated (45 minutes). 

9. Sustainability in Architecture (2 hours) (Given by a guest lecturer) 

i. Sustainable Living Environment Design. 

ii. Sustainable Working Environment Design. 

10. Clean Air, Land, Water (4 hours) 

i. Chemistry of lithosphere, hydrosphere, atmosphere, and biosphere. 

ii.  Clean-up technologies. 

iii. Pollution prevention: green chemistry. 

11. Waste Management and Valorization (2 hours) 

i. Hierarchy of waste management. 

ii.  Chemistry of recycling. 

iii. Waster valorization. 

12-13. Team Presentations (6 hours including the tutorial time) 

i. 4 to 8 students will form a team to select and present important challenges of sustainability in 

Hong Kong, maximum of 20 teams. 

ii. Each team will present their topic (15 to 20 minutes) followed by 5 to 10 minutes Q&A. 
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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. John W. Hill and Doris K. Kolb (2007). Chemistry For Changing Times, Pearson International, 
Inc., Upper Saddle River, NJ, USA. ISBN0132429845. 

2. Jefferson W. Tester, Elisabeth M. Drake, Michael J. Driscoll, Michael W. Golay and William A. 
Peters (2005). Sustainable Energy: Choosing Among, The MIT Press, Cambridge, MA, USA. 
ISBN 9780262201537. 

3. Neil Winterton (2010). Chemistry for sustainable technologies: a foundation. Royal Society of 
Chemistry: Cambridge, UK. ISBN 9781847558138.

4. http://lib.cityu.edu.hk/search~S8?/XFood&searchscope=8&SORT=D/XFood&searchscope=8&S
ORT=D&extended=0&SUBKEY=Food/1%2C28095%2C28095%2CB/frameset&FF=XFood&se
archscope=8&SORT=D&12%2C12%2C 
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A. Please specify the Gateway Education Programme Intended Learning Outcomes (PILOs) that the course 
is aligned to and relate them to the CILOs stated in Part II, Section 2 of this form: 

 
GE PILO Please indicate which CILO(s) is/are related to this 

PILO, if any 
(can be more than one CILOs in each PILO) 

PILO 1: Demonstrate the capacity for self-directed 
learning 

CILOs 3 and 5 

PILO 2: Explain the basic methodologies and 
techniques of inquiry of the arts and 
humanities, social sciences, business, and 
science and technology 

CILOs 1, 2, 4, 6 and 7 

PILO 3: Demonstrate critical thinking skills 

 

 

PILO 4: Interpret information and numerical data 

 

 

PILO 5: Produce structured, well-organised and 
fluent text 

CILOs 3 and 5 

PILO 6: Demonstrate effective oral communication 
skills 

CILOs 5 

PILO 7: Demonstrate an ability to work effectively 
in a team 

CILOs 3 and 5 

PILO 8: Recognise important characteristics of 
their own culture(s) and at least one other 
culture, and their impact on global issues 

 

PILO 9: Value ethical and socially responsible 
actions 

 

PILO 10: Demonstrate the attitude and/or ability to 
accomplish discovery and/or innovation  

CILOs 1 to 7 

GE course leaders should cover the mandatory PILOs for the GE area (Area 1: Arts and Humanities; Area 2: Study 
of Societies, Social and Business Organisations; Area 3: Science and Technology) for which they have classified 
their course; for quality assurance purposes, they are advised to carefully consider if it is beneficial to claim any 
coverage of additional PILOs. General advice would be to restrict PILOs to only the essential ones. (Please refer to 
the curricular mapping of GE programme: http://www.cityu.edu.hk/edge/ge/faculty/curricular_mapping.htm.)   

 

 
B. Please select an assessment task for collecting evidence of student achievement for quality assurance 

purposes. Please retain at least one sample of student achievement across a period of three years. 

 
Selected Assessment Task 

Oral presentation on the important challenges of sustainability in HK so that students will 

appreciate the impact of the use of chemistry by the rapidly growing population on the 

environment.  

 

 

 

 

 

 

 

 

Annex 
(for GE courses only)  


