
Science 3 (Chemistry)

Basic Course Information

Course Number 02005021 Subject Category Compulsory(G)

Class Format Lecture Cred it Type and 
Number of Cred its

1

Department Computer Student Category Year 2

Period of Study Semester 1 Classes per Week 2

Required Materials

Instructor Tianchai Chooppawa Wishulada Injumpa

Course Object ive

Evaluat ion(Rubric)
Ideal Level of Achievement 

(Very Good)
Standard Level of 

Achievement (Good)
Unacceptable Level of 

Achievement (Fail)

Solution

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.

Reaction Rates and Chemical 
Equilibrium 

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.

Acids and bases 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.

Nuclear chemistry 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.

Teaching Method

Outline :

Class Format:

Please Note  :

Course Plan

Semester 1 Goals

Ⅱ-C 1 2

Ⅱ-C 1 37

Ⅶ-A 1 5

Ⅶ-A 1 6

Ⅱ-C 1 38

Ⅱ-C 1 39

Ⅷ-H 8 23

Ⅷ-H 8 25

Ⅶ-B 2 7

Ⅶ-B 2 8

Ⅶ-B 2 9

Ⅶ-D 4 16

Ⅶ-D 4 17

Ⅶ-D 4 18

Ⅶ-E 5 19

Ⅶ-E 5 20

Ⅶ-E 5 21

Ⅶ-E 5 22

Ⅶ-E 5 23

Ⅶ-E 5 24

Ⅷ-D 4 8

Ⅷ-D 4 9

Ⅷ-D 4 10

Ⅷ-E 5 11

Ⅷ-E 5 12

Ⅷ-F 6 14

Ⅷ-F 6 15

Ⅱ-C 1 34

Ⅱ-D 1 1

Ⅱ-D 1 3

Ⅱ-D 1 5

Ⅱ-D 1 6

Ⅷ-F 6 16

Ⅱ-D 1 4

Ⅷ-H 8 32

Ⅱ-C 1 40

Ⅱ-C 1 41

Ⅱ-C 1 42

1st week

1)	Describe the 
relationship between 
intermolecular forces and 
solubility, including use of 
the “like dissolves like” 
rule.
2)	Describe the role of 
equilibrium in the solution 
process and its relationship 
to the solubility of a solute.
3)	Describe the effect of 
temperature on the 
solubility of solids and gases 
in liquids.

Solution (1)

Solutions 
Electrolytes and Nonelectrolytes 
Solubility 

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

Science 3 is Chemistry 3

Chemistry 3: There are many different types of engineering problems that require knowledge and application of chemistry. 
This course provides students with basic knowledge concepts of chemistry, focusing on solution, chemical reactions, and 
acids and bases. For Nuclear chemistry, providing concepts about radioactive elements and their properties. 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 2. 
Students learn states of matter  in terms of the relationship between thermal 

energy and the attractive force between particles. 
Students will be encouraed to think about mechanisms at the molecular level to 

regulate various types of substances in the future.
The worksheet and workbook are designed to help the students to develop 

knowledge, problem solving skills and understanding.

Lecture/exercise

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.

Relat ionship  with Learn ing Outcomes

G(1)  Wide knowledge on Science and Engineering and pract ical ab i li ty  to app ly them to solve prob lems 
in the soc iety .

G(5)  As an engineer, att itude to act with  awareness of soc ial roles and responsib i li ty  to make a better 
soc iety .

G(4)  Creat ivity to make a new value with fusing the knowledge from various fie lds.

Contents and Method of Course

2nd week

3rd week

4th week

5th week

6th week

7th week

8th week

9th week

10th week

11th week

12th week

13th week

Solution (2)

Solution Concentrations 
Dilution of Solutions
Chemical Reactions in Solution 

Solution (3)

Molality and Freezing Point Lowering/Boiling Point 
Elevation 
Properties of Solutions: Osmosis 

Solution (4)

Molality and Freezing Point Lowering/Boiling Point 
Elevation 
Properties of Solutions: Osmosis 

Reaction rate (1)

Rates of Reactions 
Rate Constants 
Using Rate Constants 

Reaction rate (2)

Rates of Reactions 
Rate Constants 
Using Rate Constants 

Chemical equilibrium (1)
 
Chemical Equilibrium 
Equilibrium Constants 
Using Equilibrium Constants  

Chemical equilibrium (2)
 
Changing Equilibrium Conditions: Le Châtelier’s 
Principle 
Equilibrium in Saturated Solutions 

Wrap-up of first half of semester (Review)

Midterm Examination

Return of examination script and reflection

Acids and Bases (1)

Acids and Bases 
Brønsted–Lowry Acids and Bases

Acids and Bases (2)

Strengths of Acids and Bases 
Dissociation Constants for Acids and Bases 

1)	Describe the 
relationship between the 
partial pressure of a gas and 
its solubility.
2)	Calculate the 
concentration of a solution 
in terms of molarity, molality, 
mole fraction, percent 
composition, and parts per 
million and be able to 
interconvert between them.

1)	Describe what a 
colligative property is and 
explain the van’t Hoff 
factor.
2)	Calculate the vapor 
pressure of a solvent over a 
solution.
3)	Calculate the boiling-
point elevation and freezing-
point depression of a 
solution.

1)	Describe what a 
colligative property is and 
explain the van’t Hoff 
factor.
2)	Calculate the vapor 
pressure of a solvent over a 
solution.
3)	Calculate the boiling-
point elevation and freezing-
point depression of a 
solution.

1)           Describe collision 
theory in terms of number 
of particles per unit volume, 
frequency of collisions 
between particles, kinetic 
energy of particles, 
activation energy (Ea).
2)	Describe and explain 
the effect on the rate of 
reaction using collision 
theory by changing the 
concentration of solutions, 
changing the pressure of 
gases, changing the surface 
area of solids, changing the 
temperature, adding or 
removing a catalyst, 
including enzymes.
3)	Explain the principles 
underlying catalysis.

1)	Describe the 
differences of 
homogeneous and 
heterogeneous catalysts.
2)	Explain the form and 
meaning of a rate law, 
including the ideas of 
reaction order and rate 
constant.
3)	Determine the rate law 
and rate constant for a 
reaction from a series of 
experiments given the 
measured rates for various 
concentrations of reactants.
4)	Apply the integrated 
form of a rate law to 
determine the 
concentration of a reactant 
at a given time.

1)	Understand what is 
meant by a reversible 
reaction.
2)	Understand what is 
meant by dynamic 
equilibrium in terms of the 
rate of forward and reverse 
reactions being equal and 
the concentration of 
reactants and products 
remaining constant.
3)	Understand the need 
for a closed system in order 
to establish dynamic 
equilibrium.
4)	Deduce expressions for 
equilibrium constants in 
terms of concentrations 
(Kc).
5)	Use the terms mole 
fraction and partial 
pressure.
6)	Deduce expressions for 
equilibrium constants in 
terms of partial pressures 
(Kp).
7)	Use the Kc and Kp 
expressions to carry out 
calculations.
8)	Calculate the quantities 
present at equilibrium, given 
appropriate data.

1)	Define Le Chatelier’s 
principle as: if a change is 
made to a system at 
dynamic equilibrium, the 
position of equilibrium 
moves to minimize this 
change.
2)	Use Le Chatelier’s 
principle to deduce 
qualitatively the effects of 
changes in temperature, 
concentration, pressure or 
presence of a catalyst on a 
system at equilibrium.

Can explain the contents of 
1st to 8th week. 

Can explain the contens 
learned in the first half of 
semester.

1. Understand the contens 
learned in the first half of 
semester.
2. Can explain the contens 
learned in the first half of 
semester.

1)	Define and identify 
Arrhenius acids and bases.
2)	Define and identify 
Brønsted–Lowry acids and 
bases and identify 
conjugate acid–base pairs.
3)	Define and identify 
Lewis acids and bases.

1)	Explain how the 
equilibrium position of a 
proton-transfer reaction 
relates to the strengths of 
the acids and bases 
involved.

Related MCC



Ⅱ-C 1 43

Ⅱ-C 1 44

Ⅱ-C 1 45

Ⅱ-D 1 7

Ⅱ-D 1 8

Ⅱ-C 1 45

Ⅱ-C 1 15

Ⅶ-C 3 10

Ⅶ-C 3 11

Ⅶ-C 3 12

Ⅱ-C 1 2

Ⅱ-C 1 15

Ⅶ-C 3 13

Ⅶ-C 3 14

Ⅶ-C 3 15

Do not delete

Examinat ion Quiz M ut ua l  Ev a l ua t i ons  be t w e e n s t ude nt s Rep o rt P o r t f o l i o Othe r

Basic Ability 30 20 20
Technical Ability 30
Interdisciplinary Ability

13th week

14th week

15th week

16 th week

17th week

18th week

19th week

20th week

Acids and Bases (2)

Strengths of Acids and Bases 
Dissociation Constants for Acids and Bases 

Acids and Bases (3)

Dissociation of Water 
The pH Scale 

Acids and Bases (4)

Reactions of Acids and Bases 
Acid–Base Titration 
Buffers 

Acids and Bases (5)

Reactions of Acids and Bases 
Acid–Base Titration 
Buffers 

Nuclear chemistry (1) 

Natural Radioactivity
Nuclear Reactions 
Radiation Measurement 

Nuclear chemistry (2) 

Half-Life of a Radioisotope 
Medical Applications Using Radioactivity 
Nuclear Fission and Fusion

1. Understand the contens 
learned in the second half 
of semester.
2. Can explain the contens 
learned in the second half 
of semester.

Final Examination

Return of examination script and reflection

1)	Explain how the 
equilibrium position of a 
proton-transfer reaction 
relates to the strengths of 
the acids and bases 
involved.

1)	Calculate the pH of a 
strong acid or strong base 
given its concentration.
2)	Calculate Ka or Kb for a 
weak acid or weak base 
given its concentration and 
the pH of the solution, and 
vice versa.
3)	Calculate the pH of a 
weak acid or weak base or 
its percent ionization given 
its concentration and Ka or 
Kb.
4)	Calculate Kb for a weak 
base given Ka of its 
conjugate acid, and similarly 
calculate Ka from Kb.
5)	Understand that 
neutralization reactions 
occur when H+(aq) and 
OH–(aq) form H2O(l).

1)	Describe the common-
ion effect.
2)	Explain how a buffer 
functions and calculate the 
pH of a buffered solution.
3)	Calculate the pH of a 
buffer after the addition of 
small amounts of a strong 
acid or a strong base.
4)	Calculate the 
appropriate quantities of 
compounds to make a 
buffer at a given pH.
5)	Calculate the pH at any 
point for an acid–base 
titration curve.
6)	Estimate the pKa for 
monoprotic or polyprotic 
acids from their titration 
curves.
7)	Sketch the pH titration 
curves of titrations using 
combinations of strong and 
weak acids with strong and 
weak alkalis.
8)	Select suitable 
indicators for acid-alkali 
titrations.

1)	Write balanced nuclear 
equations.
2)	Predict nuclear stability 
and expected type of 
nuclear decay from the 
neutron-to-proton ratio of 
an isotope.
3)	Write balanced nuclear 
equations for nuclear 
transmutations.

1)	Calculate ages of 
objects and/or the amount 
of a radionuclide remaining 
after a given period of time 
using the half-life of the 
radionuclide in question.
2)	Describe the difference 
between fission and fusion. 
3)	Explain how a nuclear 
power plant operates.
4)	Compare different 
measurements and units of 
radiation dosage and 
describe the biological 
effects of radiation.

Can explain the contens 
learned in the second half 
of semester.

1)	Understand that salts 
are formed in neutralization 
reactions.
2)	Predict whether an 
aqueous solution of a salt 
will be acidic, basic, or 
neutral.


