
Science 4 (Chemistry)

Basic Course Information

Course Number 01005022 Subject Category Compulsory(G)

Class Format Lecture Credit Type and 
Number of Credits

0.5

Department Mechatronics Student Category Year 2

Period of Study Semester 2 Classes per Week 2

Required Materials

Instructor Dr. Tianchai Chooppawa Dr. Tanakorn Wonglakhon

Course Objective

Evaluation(Rubric)
Ideal Level of Achievement 

(Very Good)
Standard Level of 

Achievement (Good)
Unacceptable Level of 

Achievement (Fail)

Understanding of non-metallic elements 
and electrochemistry

Understanding key engineering terms 
and concepts of non-metallic elements 

and electrochemistry

Mathematical and graphical 
representation

Equations show good 
understanding and graphs 
are logical with sufficient 

details.

Equations show 
understanding and 

graphs are 
reasonable with 

information.

Equations are limited or 
inaccuracy. Graphs are 
incomplete or absent.

Teaching Method

Outline:

Class Format:

Please Note  :

Course Plan

Semester 2 Goals

Ⅱ-C 1 2

Ⅱ-C 1 2

Ⅱ-C 1 2

Ⅱ-C 1 46

Ⅱ-C 1 37

Ⅱ-C 1 53

Ⅱ-C 1 54

Ⅱ-C 1 55

Ⅱ-D 1 1

Ⅱ-D 1 2

Ⅱ-D 1 6

Ⅱ-D 1 7

Ⅱ-D 1 8

Ⅱ-D 1 9

Ⅱ-C 1 49

Ⅱ-C 1 50

Ⅱ-C 1 51

Ⅱ-C 1 52

Do not delete

Examination Presentation Worksheet Behavior Portfolio Other
Basic Ability 30 10 20 5 0 0
Technical Ability 30 5 0 0 0 0
Interdisciplinary Ability 0 0 0 0 0 0

Physics Chemistry Life Science

Ratio of subjects for evalaution 
Science subject

50% 25% 12.5%

14th week

Earth Science

12.5%

9th week Mid-term examination
Evaluation of students' 

comprehension

1) Identify the components 
of common batteries.

2) Describe the 
construction of a lithium-

ion battery and explain how 
it works.

3) Describe the 
construction of a fuel cell 

and explain how it 
generates electrical energy.
4) Explain how corrosion 

occurs and how it is 
prevented by cathodic 

2.6. Applications of electrochemistry17th - 18th week

2.5. Electrolysis and Faraday’s law16th week

19th week Review students' results and the final exam
Evaluation of students' 

comprehension

1) Predict the identities of 
substances liberated during 
electrolysis from the state 
of electrolyte (molten or 

aqueous), position in the 
redox series (electrode 

potential) and 
concentration.

2) State and apply the 
relationship F = Le between 

the Faraday constant, F, 
the Avogadro constant, L, 

and the charge on the 
electron, e

3) Describe the reactions in 
electrolytic cells.

1) Calculate standard emfs 

(cell potentials), E0cell, from 
standard reduction 

potentials.
2) Use reduction potentials 
to predict whether a redox 

reaction is spontaneous.

3) Relate E0cell  to ΔG0  
and equilibrium constants.

1st - 7th week Life Science 2 and Earth Science 2: 

Contents and Method of Course

8th week

General Chemistry (First Edition), General Chemistry (Timberlake)

This course provides students with basic knowledge concepts of non-metallic elements and electrochemistry containing 
redox reaction, application of electrochemical cell. Students are expected to develop an appreciation of the fundamental 
laws and principles and their applications to solve typical problems.

This course also tries to develop students' human skills, such as thinking, explaining, discussing, and collaborating skills, 
through solo and group works that are key competencies for global engineers to creat something new. 

This class is based on the contents learned in Chemistry 1 through Chemistry 3.
Students learn basic concepts and principles of non-metallic elements and 
electrochemistry.
The worksheet and workbook are designed to help the students to develop 
knowledge, problem solving skills and understanding.

Lecture/exercise, and mini-Lab/demonstration

All materials will be posted on the Google classroom. The students are requested 
to keep photo copies or files of all submitted material to ensure further study by 
oneselvies.

Relationship with Learning Outcomes

G(1) Wide knowledge on Science and Engineering and practical ability to apply them to solve problems in the 
society.

G(5) As an engineer, attitude to act with  awareness of social roles and responsibility to make a better society.

G(4) Creativity to make a new value with fusing the knowledge from various fields.

Theoretically understand 
and explain the contents. 
Ability to correctly explain 

the contents. 

Only understanding 
of the basic terms 

and contents.

Lacks the appropriate 
knowledge and 
understanding.

20th week

Wrap up for midterm examination

Reflection for midterm examination

1. Non-metallic elements

1.1. Properties of non-metallic elements (C, O, N, S)

2. Electrochemistry

2.3. Galvanic (voltaic) cell

11th week

1.2. Properties of halogens and inert gases12th week

10th week

15th - 16th week

1.3. Industrial processing of ammonia and sulfur

2.1. Oxidation number

2.2. Redox reaction

13th week

Related MCC

1) Sketch a voltaic cell and 
identify its cathode, anode, 
and the directions in which 

electrons and ions move.

1) Describe the production 
of ammonia and fertilizers.

2) Describe the use of NPK 
fertilizers to provide the 

elements nitrogen, 
phosphorus and potassium 
for improved plant growth.
3) Describe the production 
of sulfur and sulfuric acid.

Review students' results 
and the final exam

Return of examination script and reflection

To review and summarize 
the key concepts and 

topics covered in the first 
half of the semester.

Review students' results 
and the mid-term exam

1) Describe the properties 
of carbon, oxygen, nitrogen, 

and sulfur.
2) Explain the importance 
and useful of well-known 

non-metallic elements.

1) Describe the Group VII 
halogens, chlorine, bromine 
and iodine, as diatomic non-
metals with general trends 
down the group, limited to 

increasing density and 
decreasing reactivity.

2) Describe the colors and 
the trend in volatility of 

chlorine, bromine and iodine.
3) Describe and explain the 
displacement reactions of 
halogens with other halide 

ions.
4) Predict the properties of 
other elements in Group VII, 
given information about the 

elements.
5) Describe the Group VIII 
noble gases as unreactive, 

monatomic gases and 
explain this in terms of 
electronic configuration.

1) Calculate oxidation 
numbers of elements in 
compounds and ions.

2) Use changes in oxidation 
numbers to help balance 

chemical equations.
3) Explain and use the 
terms redox, oxidation, 

reduction and 
disproportionation in terms 

of electron transfer and 
changes in oxidation 

number.
4) Explain and use the 

terms oxidizing agent and 
reducing agent.

5) Use a Roman numeral to 
indicate the magnitude of 

the oxidation number of an 
element.

1) Complete and balance 
redox equations using the 
method of half-reactions.

2) Identify oxidizing agents 
and reducing agents in 

redox reactions.
3) Identify redox reactions 

by the color changes 
involved when using 

acidified aqueous 
potassium manganate (VII) 

or aqueous potassium 
iodide.

2.4. Standard reduction potential


