
Science 2 (Chemistry)

Basic Course Information

Course Number 02005020 Subject Category Compulsory(G)

Class Format Lecture Cred it Type and Number 
of Cred its

1.5

Department Computer Student Category Year 1

Period of Study Semester 1 Classes per Week 3

Required Materials

Instructor Dr. Thitipat Chongcharoenchaikul Dr. Tanakorn Wonglakhon Dr. Wishulada Injumpa

Course Object ive

Evaluat ion(Rubric)
Ideal Level of Achievement (Very 

Good)
Standard Level of 

Achievement (Good)
Unacceptable Level of 
Achievement (Fail)

Understanding the concepts and 
fundamentals of the following contents:

1. Phase changes and Phase diagrams

2. Liquids and solids
3. Quantitative chemistry
4.	  Chemical energetics

Teaching Method

Outline :

Class Format:

Please Note  :

Course Plan

Semester 1 Goals

Ⅱ-C 1 8

Ⅱ-C 1 10

Ⅱ-C 1 9

Ⅱ-C 1 2

Ⅱ-C 1 25

Ⅱ-C 1 27

Ⅱ-C 1 29

Ⅱ-C 1 31

Ⅱ-C 1 32

Ⅱ-C 1 33

Ⅱ-C 1 34

Ⅱ-C 1 35

Ⅱ-C 1 36

Ⅱ-C 1 36

Ⅱ-D 1 7

Ⅱ-D 1 9

Ⅱ-D 1 10

1st week

1) State the distinguishing 
properties of solids, liquids 
and gases.
2) Describe the structures 
of solids, liquids and gases in 
terms of particle separation, 
arrangement and motion.

1. Phase changes and Phase d iagrams
1.1. Kinetics particle theory

1. Burdge, J., Driessen, M. (2017). Introductory Chemistry: AN ATOMS FIRST APPROACH. 
McGraw-Hill Education.
2. Chang, R., Overby, J. (2019). Chemistry (13th ed.). McGraw-Hill Education.

Science 2 is Chemistry 2 

Chemistry 2 : This course aims to introduce students to the fundamental concepts of chemistry, with a specific focus on phase changes 
and phase diagrams, liquids and solids, quantitative chemistry, and chemical energetics. By the end of the course, students will have a 
foundational understanding of the role of chemistry in engineering, and they will be able to apply this knowledge to solve typical engineering 
problems.

Moreover, this course will help students develop critical thinking, explanation, discussion, and collaboration skills that are essential for global 
engineers to create innovative solutions to complex problems. Throughout the course, solo and group assignments will be given to help 
students build these competencies.

Specifically, students will learn about phase changes and phase diagrams, which are important in many industrial processes and 
applications. They will also study liquids and solids, including their properties and behavior, and explore quantitative chemistry, which is 
crucial for chemical analysis and synthesis. Additionally, chemical energetics will be covered in detail, including topics such as 
thermodynamics and chemical equilibrium.

By the end of the course, students will have a strong appreciation of the fundamental laws and principles of chemistry and their practical 
applications in engineering. They will be equipped with the skills and knowledge necessary to apply these concepts to solve problems and 
make informed decisions in their future careers as engineers.

Students learn the concepts of phase changes and phase diagrams, liquids and solids, 

Lecture/exercise

All materials will be posted on the Google classroom. The students are requested to keep photo 

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-7th week

8th week

4. Chemical energet ics
4.1. Enthalpy

4.2. Bond enthalpy and Hess’s Law

9th week

10th week

11th week

12th week

13th week

Midterm Examination

Return of examination script and reflection

3. Quantitat ive chemistry
3.1. Mole concepts

3.2. Percent composition and empirical formula

3.3. Chemical equation and reaction
3.4. Limiting reagent and yield

1.2. Energy and phase change

1.3. Phase diagram

2. L iqu ids and solids
2.1. Physical properties of liquid
2.2. Vapor pressure (liquid gas equilibrium)

2.3. Solid structure
2.4 Unit cell of crystal solid
2.5. Types of crystal

Wrap-up of first half of semester

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.

Related MCC

1) Describe changes of 
state in terms of melting, 
boiling, evaporating, freezing 
and condensing.
2) Explain changes of state 
in terms of kinetic particle 
theory.
3) Interpret heating curves 
and calculate the enthalpy 
changes related to 
temperature changes and 
phase changes.

1) Define critical pressure, 
critical temperature, normal 
boiling point, normal melting 
point, critical point, and 
triple point.
2) Interpret and sketch 
phase diagrams.
3) Explain how water’s 
phase diagram differ from 
most other substances and 
why.

1) Explain the concepts of 
viscosity, surface tension 
and capillary action.
2) Define the vapor 
pressure of substances.
3) Understand what factors 
affect the volatility of 
substances.

1) Describe the difference 
between crystalline and 
amorphous solids.
2) Define and describe the 
relationships between unit 
cells, crystal lattice, and 
lattice points.
3) Classify solids based on 
their bonding/inter 
molecular forces and 
understand how 
differences in bonding 
relate to physical properties.

To review and summarize 
the key concepts and topics 
covered in the first half of 
the semester.

Evaluation of students' 
comprehension

Review students' results 
and the mid-term exam

1) Define the unified atomic 
mass unit as one twelfth of 
the mass of a carbon-12 
atom.
2) Define relative atomic 
mass, Ar, relative isotopic 
mass, relative molecular 
mass, Mr, and relative 
formula mass in terms of the 
unified atomic mass unit.
3) State that the mole, mol, 
is the unit of amount of 
substance and that one 
mole contains 6.02 × 1023 
particles, e.g., atoms, ions, 
molecules; this number is 
the Avogadro constant.
4) Use the mole concepts 
relationship to calculate: 
mole, mass, molar mass, 
relative atomic mass or 
relative molecular / formula 
mass, number of particles, 
using the value of the 
Avogadro constant.
5) Use the molar gas 
volume, at room 
temperature and pressure, 
r.t.p., and at standard 
temperature and pressure, 
s.t.p., in calculations 
involving gases.

1) State the formulae of the 
elements and compounds 
named in the subject 
content.
2) Define the molecular 
formula of a compound as 
the number and type of 
different atoms in one 
molecule.
3) Calculate percentage 
composition by mass, given 
appropriate data.
4) Define the empirical 
formula of a compound as 
the simplest whole number 
ratio of the different atoms 
or ions in a compound.
5) Calculate empirical and 
molecular formulae, using 
given data.

1) Construct word 
equations and symbol 
equations to show how 
reactants form products, 
including state symbols.
2) Construct symbol 
equations with state 
symbols, including ionic 
equations.
3) Deduce the symbol 
equation with state symbols 
for a chemical reaction, 
given relevant information.
4) Calculate stoichiometric 
reacting masses and limiting 
reactants.
5) Calculate percentage 
yield and percentage purity, 
given appropriate data.

14th week

1) State that the transfer of 
thermal energy during a 
reaction is called the 
enthalpy change, ΔH, of the 
reaction. ΔH is negative for 
exothermic reactions and 
positive for endothermic 
reactions.
2) Define activation energy, 
Ea, as the minimum energy 
that colliding particles must 
have to react.
3) Construct and interpret 
a reaction pathway diagram, 
in terms of the enthalpy 
change of the reaction and 
of the activation energy.
4) Define and use the 
terms: enthalpy change of 
reaction, ΔHr , formation, 
ΔHf , combustion, ΔHc ,and 
neutralization, ΔHneut.
5) Understand that energy 
transfers occur during 
chemical reactions because 
of the breaking and making 
of chemical bonds.

1) Calculate the enthalpy 
change of a reaction using 
bond energies.
2) Apply Hess’s Law to 
construct simple energy 
cycles.
3) Carry out calculations 
using cycles and relevant 
energy terms, including 
determining enthalpy 
changes that cannot be 
found by direct experiment 
and use of bond energy 
data.



Ⅱ-C 1 11

Ⅱ-C 1 11

Ⅱ-C 1 12

Ⅱ-C 1 34

Ⅱ-C 1 12

19th week
Evaluation of students' 
comprehension

Do not delete

Examinat ion Presentrat ion Worksheet/In c lass B e h a v i o r P o r t f o l i o Othe r

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 L ife Sc ience

Ratio of subjects for evalaution Science 
subject

50% 50% 0%

5.3. Dalton’s law of partial pressure

5.4 Diffusion and Effusion (Graham’s law of diffusion)

20th week

17th-18th week

Final Examination

1) Understand that ideal 
gases have zero particle 
volume and no 
intermolecular forces of 
attraction.
2) Calculate P, V, n or T 
using the ideal gas equation.
3) Explain how the gas laws 
relate to the ideal gas 
equation and the gas laws 
and ideal gas law in 
calculations.
4) Calculate the volume gas 
consumed or formed in a 
chemical reaction.

1) Explain the relationship 
of Boyle’s Law.
2) Explain the relationship 
of Charles’s Law.
3) Explain the relationship 
of Avogadro’s Law.
4) Use the gas laws to find 
the relationships of 
temperature, pressure, and 
volume of gas.

Earth Sc ience

0%

14th week

15th -16th week

1) Calculate the total 
pressure of a gas mixture 
given its partial pressures or 
given information for 
calculating partial pressures.

1) Describe the kinetic-
molecular theory of gases 
and how it explains the 
pressure and temperature 
of a gas, the gas laws, and 
the rates of effusion and 
diffusion.
2) Describe and explain the 
effect of relative molecular 
mass on the rate of 
diffusion of gases.

1) Explain why 
intermolecular attractions 
and molecular volumes 
cause real gases to deviate 
from ideal behavior at high 
pressure or low 
temperature.

Review students' results 
and the final exam

5.5. Deviation from ideal behavior

Return of examination script and reflection

1) Explain and apply the 
terms spontaneous process.
2) Define entropy and state 
the second law of 
thermodynamics.
3) Use the Gibbs free 
energy changes to predict 
whether reactions are 
spontaneous.
4) Predict the effect of 
temperature on spontaneity 
given enthalpy and entropy.

4.3 Gibbs free energy, entropy, and spontaneous reaction

5. Gases and gas laws
5.1. Gas Laws

5.2. Ideal gas law


