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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PHSP HA NOI 2 DPoc lap - Tw do - Hanh phiic
CHUONG TRINH PAO TAO

(Ban héanh theo Quyét dinh s6 1552/QD-DHSPHN2 ngay 08 thdng 8 nidm 2024
cua Hiéu trucng Truong Pai hoc Su pham Ha Noi 2)

Program:
Vietnamese: Sw pham Héa hoc (Chuong trinh thi diém giang day bang tiéng Anh)
English: Chemistry Education (lectures in English, a trial program)
Training level: Undergraduate
Major: Chemistry Education; Code: 7140212
Diploma title: Bachelor of Education
Education type: Full-time education
Education duration: 04 years
Career opportunities: Graduates can become
- Chemistry teachers (or Natural Science teachers at secondary schools) at high schools,
vocational schools or colleges where either Vietnamese or English are used as the major
language of instruction.
- Officer at departments of education and training, departments of science and
technology; faculty at companies where chemistry based knowledge is essential.
- Researcher at institutes, research and development centers and other center where
chemistry science is essential.
Higher education opportunities: After graduation, students can be able to
- Enroll MS or PhD education programs.
- Get oversea scholarship for graduate study.
- Enroll another undergraduate education program at the same time.
1. Program objectives
1.1. General objectives
Graduates have qualified professional expertise and qualities to teach, to work at
institutions of education or research, chemistry related companies. The graduates have
competencies to start business, to adapt to a changing working environment and to self-study
lifelong. The graduates have the qualities and ethics of teachers.
1.2. Program objectives (PO)
Graduates of this program have:

Objective Description
code

Political qualities, civic consciousness, entrepreneurial spirit, and the

PO1 . .
qualities and ethics of teachers

PO2 Knowledge of natural sciences, expertise of chemistry and educational
science for professional activities and lifelong study.

PO3 Competencies to organize educational and research activities in the fields
of chemistry, natural science and educational science.

PO4 Soft skills, critical thinking competency, ability to inspire other people and
ability to adapt to changing working environment.

PO5 Al:ﬁlity to develop professional expertise by themselves and support their
colleges.




64

2. Program learning outcomes (PLO)

2.1. PLO details

- PLO1: Manipulate knowledge of political science, mathematics, natural science and
educational science into professional activities.

- PLO2: Organize teaching and education activities in order to develop the quality and
competency of learners.

- PLO3: Employ efficiently applications of IT and technological equipment in professional
activities.

- PLO4: Perform research or application activities in the fields of education science or
chemistry science.

- PLOS: Construct education environment to be friendly and active.

- PLOG: Plan, coordinate, group work and promote collective strength; examine and improve
professional activities.

- PLO7: Have English proficiency equivalent to level 4 of the Foreign Language Proficiency
Framework for Vietnam

- PLOS8: Perform behavior that appropriate to the qualities and ethics of teachers, support the

community and start-up ideas.
- PLO9: Self-train and develop the physical strength.
2.2. PLO - PO matrix

PLO PO
PO1 PO2 PO3 PO4 POS
PLO1 X P
PLO2 X X
PLO3 X
PLO4 X X
PLO5 X X
PLO6 X X X
PLO7 X X X
PLO8 X X
PLO9 X X
3. Amount of knowledge of the whole course
Ordinal Knowledge blocks Number of
number credits
I Genenaral Education 30
(excluding physical education, defense and security education)
11 Specialized Education 72
I1.1. Industry base/industry group 11
11.2. Majors 61
- Compulsory courses 53
- Optional courses 8
11X Teaching Profession 41
- Compulsory courses 37
- Optional courses 4
v Graduation thesis/Alternative courses g
Total credits 150

4. Program Enrollment

4.1. Candidates graduated from the national highschool program or equivalent.
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4.2. Candidates have basics English competency to read, express, write, and communicate about
simple topics or equivalent to A2 level of the Foreign Language Proficiency Framework for
Vietnam.
4.3. Candidates are healthy enough to study according to current regulations.
5. The process of training and graduation requirements
5.1. Training Process
5.1.1. The training program is organized by courses, academic years, and semesters.
a. The duration of a training course is 4 years.
b. An academic year has two main semesters and an extra semester.
The main semester has 15 weeks for study and 3 weeks for exams.
The extra semester has 5 study weeks and 1 exam week, which is organized for repeaters and
good learners who want to graduate before a deadline or students who learn more courses
outside the training program. Students enroll in extra semesters on a voluntary, optional basis.
The organization of the sub-semester is based on the real situation of each school year.
In addition, there are several weeks for other activities such as National Defense and Security
Education, practice, summer vacation, Tet holiday.
5.1.2. Depending on the capacity and real conditions, students arrange themselves to shorten or
prolong the study time as follows:
- The maximum shortened time is 2 main semesters.
- The maximum duration is 4 main semesters. The maximum time that students are allowed to
study at the school includes time spent on sub-semesters, studying for a second degree (before
graduation), semesters are allowed to temporarily leave school because of their individual's
needs, and study semesters at other schools before transferring to Hanoi Pedago gical University
2 (if any).
- The maximum length of time is 8 main semesters for those who are entitled to priority policies
as prescribed in the Regulation on enrollment at the university level of the Ministry of
Education and Training to complete the program.
5.2. Graduation requirements

Students are considered and recognized by the University to graduate when they satisfy the
following requirements:
a. Up to the time of graduation, the student has not been criminally prosecuted or is not being
disciplined at the level of academic suspension
b. Accumulating sufficient number of courses and volume of the Training Program;
c. The cumulative GPA (Grade Point Averages) of the whole course is greater than 2.00 or
equal to 2.00 ;
d. Possessing a certificate of National Defense - Security Education and completing the Physical
Education modules.
6. Evaluation method
6.1. Evaluation strategy

Assessment activities are designed according to the competency approach, a reasonable
combination of assessment of learning outcomes, assessment for learning, and assessment as
learning in order to:

- Accurately, fairly and transparently reflect learners' capacity according to training
objectives and output standards, thereby validating the effectiveness of the training program.

- Support, promote to improve the study of learners, teaching methods of teachers, and
the quality of training programs.
6.2. Evaluation of learning results
Assess learning outcomes comply with current training provision of Hanoi Pedagogical
University 2. Specifically. Detailed as follow:
6.2.1. Course evaluation
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The learning outcomes of the course are assessed through appropriate forms to measure the
level of achievement of the course's output standards, represented by a composite score of the
course evaluation. The total score for the assessment of the course is calculated based on the
component points. The evaluation forms and the weight of each component point are clearly
shown in the detailed course outline. A 10-point scale is used for all forms of assessment of
learning outcomes in the course.

6.2.2. Evaluation after each semester

Learning outcomes are assessed after each semester through the following criteria:

1. The volume of registered study is calculated by the number of credits of the courses that the
student enrolls in at the beginning of each semester that has been accepted by the School.

2. Semester GPA is the weighted average of the courses that a student enrolls in for that
semester, with the weight being the corresponding number of credits for each course.

3. The amount of accumulated knowledge is calculated by the total number of credits of the
assessed course from the beginning of the course.

4. The cumulative GPA is the overall average score of the courses that students have
accumulated from the beginning of the course to the time of consideration.

7. Program contents

7.1. Program framework

Lesson type
In class
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I  |General Education 30
L1 |Political education
1. Marxist-Leninist philosophy CT111 3 30 | 30 90
5 Marxist-Leninist political CT112 5 15 | 30 55
economy
3. Scientific socialism CT113 2 15 | 30 55
4, Ho Chi Minh Ideology CT103 2 15 | 30 55
5 V}et Nam Communist Party of CT115 5 5 | 30 55
History
L2 |General knowledge
6. Basic Law PL101 2 15 | 30 55
7. Information Technology TH101 2 15 | 30 55
1.3 |Foreign Language
8. Pronunciation ENG201 2 15 | 0 |30 55
9, English B1.1 TA101 3 30 | 30 90
10. |English B1.2 TA102 2 15 | 30 55
11. |English B1.3 TA103 2 15 | 30 55
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In class
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12. |English B2.1 B2101 3 30 | 30 90
13. |English B2.2 B2102 3 30 | 30 90
L4 |Physical education
14. |Physical education 1 TC101 1 30 20
15. |Physical education2 TC102 1 30 20
16. |Physical education 3 TC103 1 30 20
II  |Specialized Education 72
II.1 [Fundamental knowledge 11
17. |Calculus A T0O202 3 30 | 30 90
18. |Probability and Statistics TN205 2 15 | 30 55
19. |Sciences 1 KHTN 1 3 30 | 30 90
20. |Sciences 3 KHTN 3 3 30 | 30 90
I1.2 |Specialized knowledge 61
Compulsory courses 53
g1, |Academic  English  for| opipy |3 | 30 |39 90
chemistry education
22. |General chemistry 1 CE366 2 15 | 30 55
23. |General chemistry 2 CE367 3 15 [ 30 | 30 75
24. |Non-metallic chemistry CE368 2 15 | 30 55
25. |Metallic chemistry CE344 2 15 | 30 55
2. The 'experlm.entatlon inl ~p3gn 5 60 40
Inorganic Chemistry
o (e teorcticalDasiS o CE303 | 2 | 15|30 55
inorganic chemistry
28. |General and hydrocarbons CE304 3 30 | 30 90
29. |Derivatives of hydrocarbons CE305 3 30 | 30 90
30. [Practice Organic Chemistry CE306 2 60 40
31 Theorfetlcal fqundatlons of CE307 5 15 | 30 55
organic chemistry
32. |lonic equilibrium in solution CE308 2 15 | 30 55
33. |Chemical quantitative methods| CE309 2 15 | 30 55
34, Physwpchemwal methods of CE345 5 15 | 30 55
analysis
35. |Analytical chemistry practice CE310 2 60 40
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Chemical thermodynamics -
= Chemical kinetic and catalysis CEss 2 30 50 -
37, Electr.ochemlstry-Collmd CE313 ) 15 | 30 55
chemistry
38. |Physical chemistry practice CE314 2 60 40
39. |Quantum Chemistry CE315 2 15 | 30 55
40. |Technology Chemistry CE347 2 15 | 15 15 i 55
41. |Agricultural Chemistry CE348 2 15 | 30 55
Environmental Chemistry -+
42, |Practicing the Environmental| CE349 3 15 |15 (30| 15| 75
Technology Chemistry
43, English in chemistry education CE209 3 30 | 30 90
classroom
Optional courses 8
Optional courses 1: choosing P
one of the subjects
44. |Materials chemistry CE321 2 15 | 30 55
45, [Applications off cE3so | 2 | 15 |30 55
thermodynamics
46, Environmental treatment CE326 ) 15 | 30 55
technology
Analytical ~ chemistry  in
41, teaching high school chemistry SRl 3 15§ o0 2
Optional courses 2: choosing P
one of the subjects
48. |The chemistry of rare elements| CE327 2 15 | 30 55
Theoretical systematization of]
organic compound and
49, |application in teaching| CE352 2 15 | 30 55
chemistry for students at high
school
50. |Environmental Toxicology CE331 2 15 | 30 55
51. |Coordination compounds CE353 2 15 | 30 55
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Optional courses 3: choosing P
one of the subjects
Nomenclature and terminology
52; ) CE354 2 15 | 30 55
of chemicals
53. |Environmental Analysis CE340 2 15 | 30 55
54 Chemistry of natural CE339 5 15 | 30 55
compounds
Systematizing theories in
55 [inorganic chemistry  and CE355 9 15 | 30 55
applying them to teach
universal chemistry
56. A'ppl%catlons of chemical CE356 7 15 | 30 55
kinetics
Optional courses 4: choosing 2
one of the subjects
57. |Food chemistry CE357 2 15 | 30 55
Environmental chemistry in
58, teaching high school chemistry CE358 2 15 | 30 25
Physical characterization
> methods for solid materials e 2 B et 5
60. Assessment Qf statistics in|  ~pacn 9 15 | 30 55
analysis chemistry
61. |Corrosion and metal protection| CE323 2 15 | 30 55
III |Professional knowledge 39
Compulsory courses 35
62, Introduction to Psychology TL501 9 15 | 30 55
(Psychology 1)
Developmental ~ Psychology 2
63. and Pedagogy (Psychology 2) TL502 D BED 33
64. [Pedagogyl GDS501 2 15 | 30 55
65. |Pedagogy 2 GD502 2 15 | 30 55
Specialized scientific and
66. |specialized educational CE407 2 15 | 30 55
research methods
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Applying information
67. |technology in teaching CE402 2 15 30 55
chemistry
68. GeneFal issues of chemical CE408 3 30 | 30 90
teaching methods
Natural science teaching
69. method at junior high school CEAD 2 = = 2
Teaching method of
Lo Chemistry at high school CE . = 8 N
Using experiments and
71. |technical devices in teaching CE411 3 15 60 75
chemistry at high school.
73, [Peveloping the Chemistry CE412 2 | 15 |30 55
program in high school.
73 Pedagoglcal pr'actlce in TN444 5 60 | 40
teaching chemistry 1
Pedagogical practice in
74 teaching chemistry 2 NG 2 gy 10
75. |Pedagogical practice 1 TN446 3 135] 15
76. |Pedagogical practice 2 TN447 5 225 25
Optional courses 4
Optional courses 5: choosing P
one of the subjects
77 Basm. teachmg. skills in CEA413 2 15 | 30 55
teaching chemistry
73 Integrated teaching at high CEA14 9 15 | 30 55
schools
Examining and evaluating
students in teaching chemistry
79. |according to the quality and CE418 2 15 | 30 55
capacity development
orientation.
Using Visual instruments and
80. |technical devices in teaching CE324 2 15 | 30 55

chemistry in high school.
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Optional courses 6: choosing 2
one of the subjects
The experiential activities in
81. |teaching chemistry at high CE416 2 15 | 30 55
school
Environmental education
82. |through teaching chemistry at CEA417 2 15 | 30 55
high school.
Active teaching methods and
83. |techniques in teaching Chemistry| CE415 2 15 | 30 55
at high school
Differentiated teaching in
6% Chemistry at high school. LEsE 2 15.)) 30 2
STEM Education in teaching
- chemistry at high school CEA20 2 15| 30 b
v Gradua?mn . thesis or 7
alternative majors
Graduation thesis CE501 7 350
Alternative majors
(Choosing two majors from the 7
following majors)
The traditional and modern
86. |teaching methods in teaching CES502 3 30 | 30 90
Chemistry in high schools
87. |Water treatment technology CE503 3 30 | 30 90
28 Basic rpethods of chemistry CE504 3 30 | 30 90
analysis
20, Basw. contents of physical CE505 4 45 | 30 125
chemistry
90, Selecpve problems of organic CE506 4 45 | 30 125
chemistry
91, Bas1c.top1cs in inorganic CES07 4 45 | 30 125
chemistry
Total credits 150
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7.2. Courses - Learning outcome standards matrix

Codes

Learning outcome standards

PLO1

PLO2
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Codes Learning outcome standards

PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS8 | PLO9
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8. Courses description
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8.1. Marxist-Leninist philosophy (03 credits)

The course belongs to the general education knowledge block that provides fundamental
knowledge about philosophy and the role of philosophy in social life, the basic contents of
dialectical materialism, and the basic contents of historical materialism. Thereby, the course
equips students with a materialistic worldview and scientific methodology. This course has a
direct relationship with the courses of Political Economy, Scientific Socialism, Ho Chi Minh
Thought, History of the Communist Party of Vietnam, Political Theory Science, natural
sciences, and social sciences - humanities.

8.2. Marxist-Leninist political economy (02 credits)

The course equips students with a basic and systematic understanding of the political-
economic issues of Marxism-Leninism. It helps learners to have the ability to reason, analyze,
evaluate and apply basic political economy knowledge to consider and solve a concrete
economic problem arising in practice. At the same time, learners have the ability to participate
in implementing the lines and policies of the Party and the State of Vietnam. The subject is one
of the three constituent parts of Marxism-Leninism.

8.3. Scientific socialism (02 credits)

The subject equips students with the most basic and core knowledge about scientific
socialism. It helps students improve their real understanding and ability to apply the knowledge
of scientific socialism. Thereby, learners can examine and evaluate the country's socio-political
issues related to socialism and the path to socialism in Vietnam. The subject serves as a
theoretical foundation for other subjects such as History of the Communist Party of Vietnam,
Ho Chi Minh Thought.

8.4. Ho Chi Minh ideology (02 credits)

The subject equips learners with basic knowledge of Ho Chi Minh's thoughts. Thereby, it
helps learners to have the ability to creatively apply Ho Chi Minh's thoughts to solve real-life
problems such as goals, ideals, and political firm stuff.

8.5. Viet Nam Communist Party of History (02 credits)

The subject has a close relationship with the system of political argument subjects because
the Party's line is the creative application and development of Marxism-Leninism and Ho Chi
Minh Thought into the reality of the revolution Vietnam.

8.6. Basic Law (02 credits)

This course provides learners with a basic understanding of state and legal theory in
general and the Vietnamese legal system in particular. Thereby, learners can apply knowledge
of the law to solve legal problems at work and in real life, and form a sense of self-discipline
in complying with the law.

8.7. Information Technology (02 credits)

This course focuses on providing students with a basic understanding of informatics
including basic knowledge of computers, knowledge of computer networks and the Internet,
Knowledge, and skills to work with office applications.

8.8. English ENG201 (2credits)

The Practical Pronunciation module is designed to help English learners of the Faculty of
Foreign Languages, Hanoi Pedagogical University 2 achieve the pronunciation ability at
intermediate level (B1). The module provides students with a sound system in English and
standard pronunciation of vowels and consonants (Engish vowels and consonant sounds). In
addition, the module also introduces some supra segmental elements that are integrated into
Jesson content such as strong / weak forms, how to accentuate words and phrases and how to
link words, and speech with intonation. The course also focuses on issues that Vietnamese
people often encounter when practicing pronunciation. Students can practice pronouncing
English sounds, words and sentences. Moreover, students can avoid making mistakes when
pronouncing English words.

8.9. English B1.1 (3credits)
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Developing listening, speaking, reading, and writing skills; consolidating knowledge of
grammar that students learned in high school; strengthening and improving vocabulary.
8.10. English B1.2 (2 credits)

Grasping basic grammar knowledge, country knowledge, and developing communication
skills and technology skills.
8.11. English B1.3 (2 credits)

Learners need to have a thorough grasp of the basic knowledge of English and be able to
communicate in basic terms; Can understand common sentences and structures in areas of most
immediate relevance; Can communicate in simple and repetitive tasks that require the simple
and direct exchange of information on familiar and repetitive matters; Can describe in words
himself, his surroundings, and his problems.

8.12. English B2.1 (3credits)

The B2.1 English course is a compulsory subject in the bachelor's degree program in

non-specialized fields in Hanoi Pedagogical University 2. This course provides the knowledge
of grammar, vocabulary, pronunciation and listening skill, speaking skill, reading skill, writing
skill at level B1+ in English.

The B2.1 English course is a continuation of the B1.1, B1.2, B1.3. English course. The
B2.1 English course uses the materials from lessons 1 to 4 of the Life curriculum (B1+) that
published by The Cengage publisher.

8.13. English B2.2 (3credits)

The B2.2 English course is a compulsory subject in the bachelor's degree program in
non-specialized fields in Hanoi Pedagogical University 2. This course provides the knowledge
of grammar, vocabulary, pronunciation and listening skill, speaking skill, reading skill, writing
skill at level B2- in English.

The B2.2 English course is a continuation of the B2.1 English course. The B2.2 English
course uses the materials from lessons 5 to 8 of the Life curriculum (B1+) that published by
The Cengage publisher.

8.14. Physical education 1 (01 credits)

Physical education subject 1 is divided into 2 parts: theory and practice
- The theory part equips students with knowledge about physical education, knowledge of
Medicine - Biology of exercise and sports, knowledge of gymnastics, athletics (the effect of
exercise on physical training, middle distance running), knowledge of body training.

-The practical part equips students with the following skills:

+ Practicing fitness contents: formation exercises, line-up exercises, gym exercises.
+ Practicing middle distance running content.

+ Practicing physical fitness tests according to body training standards.

8.15. Physical education 2 (01 credits)

This course equips students with basic knowledge such as the theory of physical
education, injuries in exercise and sports competition, medicine - biology of physical training
and sports, knowledge, organizational skills, and basics techniques of sports (optional), and
movement games.

The content of the subject of physical education 2 and physical education 3 includes sports
(optional). Each credit is divided into two parts including theory (6 periods) and practice (24
hours).

8.16. Physical education 3 (01 credits)

The subject equips students with basic knowledge such as the theory of physical
education, injuries in exercise and sports competition, medicine - biology of physical training
and sports, knowledge, organizational skills, and basics techniques of sports (optional), and
movement games.
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The content of the subject of physical education 2 and physical education 3 includes sports
(optional). Each credit is divided into two parts including theory (6 periods) and practice (24
hours).

8.17. Calculus A (03 credits)

This course includes knowledge about: Integral calculus of functions of a real variable,
system of linear algebraic equations, integral calculus of functions of several variables, first-
order differential equation, and corresponding applications, especially in chemistry
8.18. Probability and statistics (02 credits)

This course equips students with basic knowledge of probability such as the probability
of events (mainly according to classical probability models), random variables, and the law of
probability distribution of random variables. On that basis, the course equips students with
several statistical analysis methods describing sample data and inferring statistical conclusions
from problems of parameter estimation and hypothesis testing.

8.19. Sciences 1 (03 credits)

The subject provides basic physics knowledge and their application in science and
technology and life such as knowledge about energy and life, waves, earth and space science,
atomic physics, nucleus, and interacting in nature. These pieces of knowledge are highly
interdisciplinary in terms of physical, chemical, and biological sciences.

8.20. Natural science (03 credits)

Natural Science-3 is a subject that equips students with the most basic and general
knowledge of Biology science for students of non-Biology majors such as Physics, Chemistry.
The course contents include 6 different topics (modules):

- Theme 1: Generalizing about climate and the relationship between climate conditions and
organisms.

- Theme 2: Life on our planet: providing knowledge about biodiversity, the division of organisms
into taxonomic groups, the laws of evolution and adaptation of organisms, and the role of organisms
matter for the metabolism of matter and energy in the ecosystem.

- Theme 3: Knowledge of the human body refers to the human response to the environment
through the control system of nerves and hormones. Some common diseases are related to
vision and hearing, especially for students.

- Theme 4: Knowledge of genetics and applications: This theme helps learners understand the
basic knowledge about the mechanism of heredity and variation in organisms, the basis of
livestock improvement, and current crop and biotechnology. In addition, the theme also deals
with knowledge related to human genetics, especially some malformations related to undesired
genetic changes in humans.

- Theme 5. Making life better: The topic provides knowledge about infectious diseases and
ways to avoid infectious diseases; Medicines and how to use them properly and how to avoid
addictive drugs that are harmful to human health; Application of physical rays in the treatment
of some diseases.

- Theme 6: Improving the environment: The topic provides basic knowledge about global
warming and pollution of water and air; identify the potential for indoor pollution and how to
reduce indoor pollution.

8.21 Academic English for chemistry education (03 credits)

English has been widely accepted as the second language of instruction, especial in
education based working environments. As chemistry teachers need to prepare learning context
by themselves oriented to the national outcome standards their English proficiency is essential
for them to exploit materials available worldwide.

This course is to increase academic English proficiency or students whose major is
Chemistry Education. In this course, academic terms in English are collected based on the high
school chemistry program and its related education activities so that students are expected to be
able to read comprehensively high-school level chemistry materials. This course contains
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practical parts including listening to chemistry lectures, writing experimental procedures and
lecture plan, presentation and classroom speaking.
8.22. General Chemistry 1 (02 credits)

The subject provides students with basic and advanced knowledge about atomic
structure, molecular structure, and condensed systems.

Having a direct and indirect relationship with the contents of knowledge and skills in
the general education/high school curriculum: The subject is closely related to the following
subjects: Natural sciences, Inorganic chemistry, Organic chemistry, Analytical chemistry,
Physical chemistry, Environmental technology chemistry, Chemistry teaching methods.

8.23. General Chemistry 2 (03 credits)

The subject provides students with basic and advanced knowledge about the
theoretical basis of chemical processes such as the basis concepts of thermodynamics, chemical
equilibrium, chemical kinetics, solutions, electrochemistry, and exercises to determine
qualitatively and quantltatlvely some basic quantities of chemistry.

The subject is closely related to the following subjects: Natural science, Inorganic
chemistry, Organic chemistry, Analytical chemistry, Physical chemistry, Environmental
technology chemistry, Chemistry teaching methods.

8.24. Non-Metallic chemistry (02 credits)

The nonmetallic chemistry subject focuses on issues such as physical properties,
chemical properties, methods of preparation and application of simple substances and
compounds of nonmetallic elements.

The nonmetallic chemistry subject has a relationship of knowledge and skills in general
education programs such as halogens group, oxygen- sunfur, nitrogen — phosphor and carbon -
silicon.

This subject is in strong relation with other main subjects such as metallic chemistry,
general chemistry, materials chemistry
8.25. Metallic chemistry (02 credits)

The metallic chemistry subject focuses on issues such as physical properties, chemical
properties, methods of preparation and application of simple substances and compounds of
metallic elements.

The metallic chemistry subject has a relationship of knowledge and skills in general
education programs such as general metal, alkali metal, alkaline earth metal, aluminum, iron,
and iron compounds

This subject is in strong relation with other main subjects such as nonmetallic chemistry,
general chemistry, materials chemistry
8.26. The experimentation in Inorganic Chemistry (02 credits)

- Review the theoretical knowledge of inorganic elements and compounds

- Building experimental techniques for students on inorganic chemistry

- Building a scientific research mindset

- The metallic chemistry subject has a relationship of knowledge and skills in general
education programs: Metals and nonmetals chemistry

8.27. The theoretical basis of inorganic chemistry (02 credits)

This course focuses on providing learners with basics in inorganic chemistry such as
periodic tables, the direction of chemical reactions, acid-base reactions, oxidation-reduction
reactions, chemical structures and bonding in complexes, and methods of studying inorganic
compounds.

8.28. General and hydrocarbon (03 Credits)

This course follows the new high school curriculum 2018 and equips learners with two
areas of knowledge content. Part I deals with the most fundamental concepts of organic
chemistry: structure, isomer, electron effect, and organic reaction mechanism. The
spectroscopic knowledge is introduced briefly into the section so that students can determine
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the structures of some simple compounds. Part II concretely introduces each group of
hydrocarbon compounds including nomenclature, isomers, physical and chemical properties,
and some typical hydrocarbons.

8.29. Derivaties of hydrocarbon (03 credits)

The course aims to equip learners with knowledge of chemical structure, isomerism,
and nomenclature for hydrocarbon derivatives. At the same time, the course also presents
specific physical properties, the basic metabolic reactions accompanied by the specific reaction
mechanisms Sni, Sn2, E1, E2 ... At the end of each chapter, we will mention applications of
typical substances commonly encountered in life.

8.30. Practice Organic Chemistry (02 credits)

The course equips students with 03 knowledge modules. Module 1 covers the basics of
basic experimental techniques in the organic chemistry laboratory. Module 2 is a small test
system for testing the basic chemical properties of hydrocarbons and derivatives that often
appear in the general curriculum. Module 3 is the content of organic synthesis base on the
knowledge equipped in module 1. From there, towards the development of learners' ability to
research and practice chemistry.

8.31. Theoretical foundations of organic chemistry (02 credits)

The subject consists of 2 knowledge modules, which are closely related. Module 1
introduces the structure and the relationship between structure and properties of organic
compounds in which some knowledge about spectroscopy is detailed to help students determine
the structure of basic organic substances in the general chemistry program. Module 2 presents
important reaction mechanisms in organic chemistry, giving students the knowledge to design
and implement new points about organic chemistry in the new school program - 2018
8.32. Ionic equilibrium in solution (02 credits)

The course equips learners with basic knowledge of equilibrium in aqueous solutions,
especially focus on calculating the equilibriums occus in the solusion: Acid-base equilibria,
complexation equilibria, precipitation equilibria and oxidation - reduction equilibria. From
there, predict the direction of these reactions.

8.33. Chemical quantitative methods (02 credits)

The course provides learners with knowledge of quantitative methods, special training to
quantify substances to be analyzed by volumetric titration methods (acid - base titrations,
complexation titrations, precipitation titrations, redox titrations).

8.34. Physicochemical methods of analysis (02 credits)

This course provides learners with knowledge about physicochemical analysis methods:
theoretical basis, qualitative analysis, quantitative analysis, factors affecting the sensitivity and
accuracy of the method.

8.35. Analytical chemistry practice (02 credits)

This course equips students with practical knowledge of qualitative and quantitative
chemical analysis methods, which can be applied in learning other subjects and conducting
research; explain, propose and conduct analytical procedures in simple cases to identify and
determine the concentration of some substances in the solusion; help students acquire practical
skills on electrolyte recognition reaction, analytical balance, volumetric titration, experimental
techniques with some physicochemical analysis methods. Learner initially has a scientific
careful, precise working style. Building the self-study style and scientific research for learners.
8.36. Chemical thermodynamics - Chemical kinetic and catalysis (03 credits)

The subject equips students with the basic contents of chemical thermodynamics and
chemical kinetics such as principles and laws of heat; stoichiometry and applications; reaction
rate theory, primary reaction theory and applications. The subject also equips students with
some methods to study reaction rates.
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The subject provides students with the basics of catalysis and its impact on chemical
reactions. Mechanism of catalysis with homogenous and heterogeneous systems. Introduction
to some types of catalysts commonly applied in science and industry.

After completing this course, students will be able to express and rephrase basic
knowledge of the laws of chemical thermodynamics, express and rephrase basic knowledge of
chemical kinetics, rephrase basic knowledge about catalysis. Following that, students develop
calculation and application skills.

8.37. Electrochemistry-Colloid chemistry (02 credits)

The subject equips students with the basics of electrochemistry (thermodynamics of
electrolyte solutions; electrode processes; some applications of electrochemistry) and colloid
chemistry (basic concepts; properties of colloidal systems). On that basis, students can apply
their knowledge of electrochemistry and colloidal chemistry to solve exercises and problems in
learning, life, and production.

After completing this course, students will be able to rephrase basis knowledge of
thermodynamics of electrolyte solutions, explain electrode processes, present some applications
of electrochemistry, present some basic concepts of colloidal chemistry, rephrase basic
knowledge about properties of colloidal systems. Following that, students develop calculation
and application skills.

8.38. Physical chemistry practice (02 credits)

The subject equips students with skills and competencies to practice physical chemistry
and practice chemistry in general. In which, the focus is on developing practical skills in such
subjects as: chemical thermodynamics; chemical kinetic and catalysis; electrochemistry; colloid
chemistry; quantum chemistry. On that basis, students can apply the practical skills of physical
chemistry to their specific research contents when doing scientific research or graduation thesis.

After completing this course, students will be able to rephrase theoretical basis for
practical exercises in contents such as: chemical thermodynamics; chemical kinetic and
catalysis; electrochemistry; colloid chemistry; quantum chemistry, carry out practical skills,
experiments, and scientific research. Following that, students develop application skills.

8.39. Quantum chemistry (02 credits)

Quantum mechanics is the best model for describing the behavior of microscopic
systems. The theory has been essential for understanding many of the scientific advances
including atomic scale phenomena. A qualitative understanding of quantum mechanics is very
valuable for any chemistry involved activities. This course provides basic concepts and
principle of quantum mechanics and how they are applied into chemistry to describe some
quantum systems such as atoms or molecules. The course also describes chemical bonding,
fundamentals of material chemistry and spectroscopies including atomic absorption/emission
spectroscopies, UV-Vis absorption and infrared spectroscopies, all of which are essential to
correlate the physical and chemical properties of a substance with its molecular structure.
Therefore, this quantum chemistry course would provide learners essential understandings
about atoms, molecules, chemical bonding, and how those fundamentals correlate to physical
and chemical properties of substances in the high-school chemistry.

8.40. Technology Chemistry (02 credits)

This course introduces the basic knowledge of industrial production, from the process
of obtaining raw materials to the production and creation of products.

The course introduces basic knowledge of chemistry applied to production practice such
as separation techniques, reaction techniques, and production technology of some chemicals.

The subject has an environmental reality part to help learners have practical knowledge
about the production process in industry and life.

8.41. Agricultural Chemistry (02 credits)

This course aims to equip learners with basic knowledge about nutritional chemistry of

plants, chemistry of soil, fertilizers, pesticides, and rules for using fertilizers and pesticides. In



80

addition, it helps learners to have a labor love and an organized awareness in production, and a
spirit of environment protection

The subject content has a direct and indirect relationship with the content of knowledge
about substances in plants, soil, fertilizers, pesticides, etc. in the high school education
curriculum of Chemistry.

8.42. Environmental Chemistry and Practicing the Environmental (03 credits)

This course equips learners with basic knowledge about the environment, environmental
pollution, environmental protection and environmental chemistry practice. The subject has a
direct and indirect relationship with the contents of knowledge about the environment,
environmental reality, environmental management, environmental protection, environmental
education, practical skills in the general education curriculum in Chemistry.

This is a practical subject that helps learners to have practical knowledge about the
environment. At the same time, there is a higher meaning of human awareness, self-awareness,
and human respect for the environment. The course aims to equip the practical techniques of
environmental technology chemistry.

8.43. English in chemistry education classroom (03 credits)

Teaching chemistry in English is one of effective methods to enhance the English
proficiency of learners. This optional course is to provide students who major in Chemistry
Education common language frequently used in chemistry classroom. The context is fairly
organized and constructed balancing between language and skills so that the learners are able
to achieve primary level.

8.44. Material chemistry (02 credits)

The subject equips learners with basic concepts of organic polymer materials, inorganic
polymers, and development trends of the material field in modem life. At the same time, from
providing the most general knowledge about the group of basic polymer materials and high-
tech polymers to specialized inorganic polymers, the subject helps learners expand their
worldview and apply them well in teaching according to the new high school curriculum 2018.
Besides, the knowledge about the structure of polymers mentioned through the analysis of
physicochemical parameters responds to new material research.

8.45. Applications of thermodynamics (02 credits)

The subject equips students with theoretical foundations of thermodynamics, their
application in the study of some physicochemical processes and in the practice of chemical
production.

After completing this course, students will be able to rephrase basic knowledge about
Ellingham diagram of oxides and some salts of metals, apply theory in solving problems on
Ellingham diagrams. Following that, students develop calculation and application skills
8.46. Environmental treatment technology (02 credits)

This course aims to equip learners with knowledge about air, water and soil pollution,
and how to identify the pollution sources, pollution types. In addition, in this course, learners
are equiped with technologies for dust, toxic gas, wastewater, solid waste, hazardous waste
treatments and measures to control soil pollution. Furthermore, this course help to increase
students’ awareness about environmental protection, bringing to a better life condition as well
as a rise in biodiversity. The last target is towards the humman awareness, self- awareness, and
human respect for the environmental improvement and protection issues.

There is a direct and undirect relationship with the knowledge content of environment,
environmental protection in general education cirriculum in Chemistry. There is a connection
with the pre-training programes. There is a close relationship with other subjects (Aanalytical
Chemistry, Technical Chemistry, Environmental Chemistry), majoring in Environmental
Technology in cirriculum.

8.47. Analytical chemistry in teaching high school chemistry (02 credits)
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The course equips learners with basic and in-depth knowledge of analytical chemistry
for teaching general chemistry subjects such as equilibrium in aqueous solutions, identification
and separation of substances, redox reactions, batteries and electrolysis, on that basis, students
apply the knowledge and skills they have learned to teach new knowledge content related to
analytical chemistry, meeting the innovation requirements of the educational program high
school 2018.

8.48. The chemistry of rare elements (02 credits)

This coursefocuses on providing learners with scientific knowledge problems such as
physical and chemical properties, natural occurrence, and synthesis of some elements and
compounds of p-block rare elements, lanthanides, and actinides. Based on that knowledge,
learners know the distribution, characteristic properties, and methods of separating and refining
rare elements. Hence, learners can apply that knowledge in teaching and in-depth research in
the field of materials chemistry related to rare elements.

8.49. Theoretical systematization of organic compound and application in teaching
chemistry for students at high school (02 credits)

The course aims to teach learners how to systematize popular organic chemistry theory
with ICT support and show how to design questions based on the role of organic compounds in
life. Learners are provided how to classify exercises related to applying the chemical properties
of hydrocarbons, derivatives of hydrocarbons and then know how to exploit some quantitative
exercise-solving techniques, especially spectrum exercises.

8.50. Environmental Toxicology (02 credits)

The course introduces the basic knowledge of toxicology such as: Toxicology
definition, origin and transmission of toxins in the environment, Toxicology classification and
factors affecting the relationship between dose and response of living organisms in the
environment.

The course also introduces the principles of toxicology in living organisms. At the same
time, introduce about the origin, existing, toxicity and harmful mechanisms of some toxic
substances in the environment.

8.51. Coordination compounds (02 credits)

This Course focuses on providing learners with scientific knowledge such as structure
characteristics, isomers and the theory explaining bonds in complexes, complex reactions, and
synthesis of complexes. Based on that knowledge, learners know concepts of central ions and
ligands, and describe the structure of complexes as well as explaining bonds in coordination
compounds, at the same time, learners understand physical and chemical properties and
synthesis of complexes. As a result, learners can apply that knowledge in teaching and in-depth
research about complex materials.

8.52. Nomenclature and terminology of chemicals (02 credits)

The module equips students with basic and advanced knowledge of the terms and
nomenclature of chemical compounds according to ITUPAC rules. Students clearly understand
and follow the principles in the Chemistry Program about terminology and nomenclature which
are scientific principles, unity, integration, and reality. From there, students gain the knowledge
to be able to integrate with the world about using [IUPAC terminology and nomenclature in
science as well as in daily life.

8.53. Environmental Analysis (02 credits)

This course aims to equip learners with the skills of sampling air environment, taking
water and soil samples, and ways to preserve samples. To help learners have a sense of
environmental protection in order to improve material conditions, better living conditions, and
increase biodiversity. Having a higher meaning is human awareness, self-awareness, and
human respect for the environment.
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There is a direct and indirect relationship with the contents of knowledge about the environment
and environmental protection in the general education curriculum in Chemistry. Linkage with
previous training programs.

8.54. Chemistry of natural compounds (02 credits)

The subject will provide the in-depth knowledge of natural compounds, especially in
terms of secondary metabolites derivingfrom medicinal plants. The subject emphasizes on
structural, physical and chemical characteristics, the applications of naturally synthetic
compounds, and so on. By this mean, students will have gained insight knowledge,
whichdirectly related to the content of Grade 12 Chemistry such as esters - lipids,
carbohydrates, amino acids, peptides, proteins and enzymes in the new Chemistry curriculum -
2018. Students themselves have also a keen on nature andenvironmental protection.

8.55. Systematizing theories in inorganic chemistry and applying them to teach universal
chemistry (02 credits)

This Course provides learners with kernel knowledge issues such as systemization of
inorganic chemistry knowledge in the high school curriculum, solving inorganic chemistry
exercises, and constructing several inorganic chemistry exercise forms. Based on that
knowledge, learners can systematize important inorganic chemistry contents and can promote
logical thought, discovery, and problems solving relating to chemical exercises. As a result,
learners can apply the knowledge to bring out problems to develop student thought.

8.56. Applications of chemical kinetics (02 credits)

The subject equips students with the theoretical basis of chemical kinetics; their
application in the study of some physicochemical processes and in the practice of chemical
production.

After completing this course, students will be able to rephrase basic knowledge of
interaction kinetics between phases, rephrase basic knowledge of the kinetics of homogenous
and heterogeneous reactions, apply theory in solving kinetic problems. Following that, students
develop calculation and application skills.

8.57. Food chemistry (02 credits)

The course refers to basic biochemical compounds, concentrating on their
physicochemical properties relevant to the application in food technology. The forms of energy
and bioenergy, the metabolism in the cell, mainly the metabolism of basic compounds in the
cell are also detailed. The applications to the food preservation and processing progress
suggested in Chapter 6 help people understand more deeply the role of chemistry in real life,
contributing to raising awareness about the protection and rational use of chemicals. nutrient
source.

8.58. Environmental chemistry in teaching high school chemistry (02 credits)

Equip learners with basic knowledge about the environment used in high school
teaching and how to integrate environmental knowledge into the natural sciences and chemistry.
Help learners design natural science and chemistry lectures with integrated environmental
education in high school.

Have a direct and indirect relationship with the knowledge contents about the
environment, environmental reality, environmental management, environmental protection,
and environmental education in high school education curriculum of Chemistry, Natural
Sciences. Link to previous training programs. Have a close relationship with the subjects
(Environmental Chemistry, Environmental Treatment Technology).

8.59. Physical characterization methods for solid materials (02 credits)

In materials science, it is essential to correlate the chemical composition, structure ...
of a material to its chemicophysical properties. However, researchers have to determine which
methods are required to characterize the material. This course is designed to give brief
introduction to common characterization methods that are widely applied for solid materials.
8.60. Assessment of statistics in analysis chemistry (02 credits)
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This course provides learners with basic knowledge about statistical methods of data,
data processing in the research process, thereby making a research plan and evaluating research
results
8.61. Corrosion and metal protection (02 credits)

The module equips students with the theoretical basis of the electrochemical corrosion
process; Electrochemical protection of metals and methods of corrosion studies. On that basis,
students can apply the acquired knowledge to solve the exercises and related problems in
learning, life and production.

After completing this course, students will be able to rephrase theoretical basis of the
electrochemical corrosion process, apply electrochemical methods in corrosion protection of
metals, describe methods of corrosion research. Following that, students develop calculation
and application skills.

8.62. Introduction to Psychology (Psychology 1) (02 credits)

This course equips students with the basic characteristics, and general laws of human
psychology and consciousness as well as a characteristic of the brain and the subjective
reflection on the objective world. The course has relationships with other courses in the
curriculum such as Marxist-Leninist philosophy, Age psychology, and pedagogical
psychology.

8.63. Developmental Psychology and Pedagogy (Psychology 2) (02 credits)

This course equips students with knowledge about the psychological characteristics of
junior high school students and high school students, the psychological laws of teaching and
educational processes for students; At the same time, forming students' sentiment for the
pedagogical profession through understanding the role, position, and requirements of the
teacher's quality and capacity. The course is related to other courses such as General
Psychology, General issues in education, Teaching Methodology, Pedagogical Professional
Training.

8.64. Pedagogy 1 (02 credits)

This course includes general issues of education and pedagogy — a science of human
education such as purpose, nature, principles of education, tasks, contents of education school
management, and teachers and pedagogical work of teachers in schools. The course has a close
relationship with other modules in the curriculum such as General Psychology, Teaching and
educational theories in high school.

8.65. Pedagogy 2 (02 credits)

The course focuses on the basics of teaching and educational theory, the contents, and
the working methods of classroom teachers in high schools. The course has a close relationship
with other modules in the curriculum such as Psychology, General issues of education, Subject
teaching methods, and Pedagogical practice.

8.66. Methods of specialized scientific research and specialized education (02 credits)

The course focuses on the following main contents: Scientific concepts and scientific
research; Scientific reasoning and research skills; The research process of a scientific topic;
Writing and presentation skills for scientific work in general and graduation thesis in particular;
Introduce concepts, meanings, processes and methods of applied pedagogical science research;
Introduce methods to conduct applied pedagogical scientific research; Provide guidance to
students to use applied pedagogical scientific research in teaching and educational
management.

8.67. Applying information technology in teaching chemistry (02 credits)

The course equips students with how to use some applied informatics software in
teaching Chemistry. Thereby, developing students' computing capacity and applying
information technology in teaching chemistry.
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This course also reinforces and supplements the knowledge and skills that students have
learned in the Chemistry teaching method modules 1, Chemistry teaching methods 2 and
Chemistry teaching methods 3.

8.68. General issues of chemical teaching methods (03 credits)

After completing this course, students will be able to analyze the content structure of a
high school chemistry program/chapter/topic, determine knowledge components, determine
lesson objectives, and choose teaching facilities and methods suitable for a lesson. Following
that, students develop abilities in designing lesson plans, fostering a sense of pedagogical
training through subsequent teaching methods courses.

8.69. Natural science teaching method at junior high school (03 credits)

This subject equips students with the nature of integrated teaching, the trend of
integrated teaching in high schools; principles of building natural science topics in the high
school education program; teaching forms, teaching means, teaching methods and testing and
evaluation in teaching natural science subjects; conditions to ensure integrated teaching. At the
same time, train students to design and organize the implementation of teaching plans on natural
science topics in high schools.

After completing this subject, students who have the ability to design and organize the
implementation of a teaching plan on natural science topics in high schools can go to the 1st
pedagogical training course.

This subject has a close relationship with the subjects: Science 1, Science 3, Education,
Theory of teaching Chemistry.

8.70. Teaching method of Chemistry at high school (03 credits)
Courses equip students:
- Content and structure of high school chemistry program.
- The basic principles and teaching methods used in the types of lessons about general
chemistry, elements and chemical substances, organic compounds, exercises and practical
chemistry, leaming topics in the direction of developing learners' competencies.
- Meaning and effects of exercises in teaching chemistry in high schools.
- Methods of solving chemistry problems in high school.
- How to build new chemistry exercises and use them in teaching chemistry.
8.71. Using experiments and technical devices in teaching chemistry at high school. (03
credits)

The course equips students with methods of using chemical experiments in a positive
way in order to develop students' capacity in high schools; perfect experimentation skills;
develop skills in using experiments in teaching chemistry in high schools; skills in using and
preserving technical means in teaching chemistry to students.

8.72. Developing the Chemistry program in high school (02 credits)

- This course presents some basic concepts about the program: educational program, national
program, school program. Some approaches in program development.

- Guideline of the school program and its application in building the Chemistry curriculum
according to the school program.

8.73. Pedagogical practice in teaching chemistry 1 (02 credits)

The course develops students' skills in planning and organizing teaching chemistry
contents at the high school levels according to the specific conditions and circumstances
(through the training of all groups of students' skills).

8.74. Pedagogical practice in teaching chemistry 2 (02 credits)

The course develops students' skills in planning and organizing teaching chemistry
contents at the high school levels according to the specific conditions and circumstances
(through the training of each group of students' skills).

8.75. Pedagogical practice 1 (03 credits)
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The course equips students with the most general understanding of high school such as
position, role, function, duties, and necessary skills of the classroom teacher. Students can
practice in a hypothetical environment about the work skills of classroom teachers and manage
student behavior in the classroom. Thereby, they can apply the knowledge in educational
practice at high schools.

The course has a close relationship with the following courses: General Psychology,
General Education Issues, Pedagogical Communication. Students can apply the knowledge
learned in the courses such as psychology, education, basic chemistry courses, chemistry
teaching methods in developing lesson plans to initially practice teaching some specific
contents of the chemistry program in midle and high schools.

8.76. Pedagogical practice 2 (05 credits)

The course focuses on organizing for students to practice: Classroom teacher's work;
organize educational activities/experience activities, career guidance; school counseling in high
schools; Research on applied pedagogical science themes. The course has a close relationship
with the other courses: Psychology, Education, Pedagogical Communication.

Students can apply the knowledge learned in the courses such as psychology, education,
basic chemistry courses, chemistry teaching methods in building lesson plans to practice
teaching some specific contents of the chemistry program in middle and high schools.

8.77. Basic teaching skills in teaching chemistry (02 credits)

This course aims to train and develop basic teaching skills of Chemistry teachers in high

schools, especially lesson planning skills and lesson plan implementation skills.

8.78. Integrated teaching at high schools (02 credits)

This course provides students with:

- General theoretical basis of integrated teaching.

- Some teaching methods are often used in integrated teaching.

- Organize integrated teaching.

- Methods of organizing and managing integrated teaching in teaching Chemistry in high
schools.

- Theoretical basis, skills to choose forms of assessment and design of assessment tests in the
direction of developing students' capacity through Chemistry.

- Develop skills such as: program development skills, teaching skills, etc. for students, helping
students gain more knowledge to meet the current needs of reforming general education.

8.79. Examining and evaluating students in teaching chemistry according to the quality
and capacity development orientation (02 credits)

The course equips learners with basic knowledge about testing and assessing high
school students in the direction of developing qualities and competencies, on that basis, learners
will develop skills in building and using assessment tools to develop high school students'
quality and capacity in teaching Chemistry as required by the 2018 high school education
program.

8.80. Using Visual instruments and Technical devices in teaching chemistry in high school
(02 credits)

The course equips students with basic knowledge of visual media and teaching
techniques; develop skills in self-designing visual media, skills in using and preserving visual
and technical tools in teaching chemistry in high schools.

8.81. The experiential activities in teaching chemistry at high school (02 credits)

This course aims to equip students with basic knowledge about the process of organizing
experiential activities in teaching Chemistry in high schools, how to evaluate students when
participating in this activity. This course will spend most of the time for students to design and
organize experiential activities through specific topics associated with chemistry content.

8.82. Environmental education through teaching chemistry at high school (02 credits)
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The course equips students with basic knowledge about the environment, environmental
education in teaching chemistry...; develops students' skills in designing and organizing specific
lessons that are integrated environmental education content.

The course also reinforces and complements the knowledge and skills that students have
learned in the courses such as CE 408, CE409, CE410.

8.83. Active teaching methods and techniques in teaching Chemistry at high school (02
credits)

Active teaching methods and techniques in teaching Chemistry is a theoretical study of
active learning; Nature, role, advantages - limitations, ways to conduct some active teaching
techniques and methods in Chemistry. Inheriting theoretical knowledge from professional
subjects (Psychology, Education, Reasoning and Teaching Chemistry), this course focuses on
training students design competencies and use active teaching methods and techniques in a
particular chemistry lesson.

8.84. Differentiated teaching in Chemistry at high school (02 credits)

The course equips students with basic knowledge about teaching differentiation and the
role of differentiation teaching in teaching chemistry; develops students' skills in applying
differentiation teaching to the design and organization of chemistry teaching activities at high
schools.

The course also reinforces and complements the knowledge and skills that students have
learned in the courses such as CE408, CE409 and CE410.

8.85. STEM Education in teaching chemistry at high school (02 credits)

This course presents the basic theory of STEM education, the application of STEM
education t in teaching Chemistry at high schools. On that basis, students propose, design and
organize the implementation of a STEM-oriented teaching plans in teaching Chemistry at high
schools.

8.86. The traditional and modern teaching methods in teaching Chemistry in high schools
(02 credits)

The course reinforces some basic theoretical issues about traditional and modern
methods used in teaching chemistry in high schools.

The course equips students to use traditional and modern methods (implementation process,
effective implementation conditions) in teaching chemistry in high schools.

- The course guides students to flexibly apply each type of teaching method to specific types of
lessons in the chemistry program in high schools, suitable to circumstances.

8.87. Water treatment technology (02 credits)

This course aims to equip learners with knowledge about water supply, wastewater,
water pollution, know how to identify water supply sources, pollution sources and types of
wastewater pollution. The course equips learners with basic and advanced technologies for
feefd water and wastewater treatment, and methods of controling water pollution. Moreover,
the course helps learners having a sense of environmental protection to improve material
conditions, life conditions and increase biodiversity. The higher meaning is human awareness,
self-awareness, and human respect for the problems of environmental improvement and
protection.

There is a direct and undirect relationship with the knowledge content of environment,
environmental protection in general education program in Chemistry. There is a connection
with the pre-training programes. There is a close relationship with other subjects (Aanalytical
Chemistry, Technical Chemistry, Environmental Chemistry), majoring in Environmental
Technology in cirriculum.

8.88. Basic methods of chemistry analysis (02 credits)

This module provides learners with knowledge about basic methods in chemical
analysis: qualitative analysis, quantitative analysis (quantitative chemistry, quantitative
physicochemical).
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8.89. Basic contents of physical chemistry (02 credits)

The subject equips students with basic problems of physical chemistry such as: applying
the first and second principles to chemical and physicochemical processes; some contents of
chemical kinetics and catalysis; some contents in electrochemistry and colloidal chemistry;
some contents fundamental in quantum chemistry. On that basis, students can apply knowledge
to solve exercises and related problems in learning, life and production.

After completing this course, students will be able to State and rephrase the
fundamentals of thermodynamics, State the fundamentals of chemical kinetics and catalysis,
Rerphrase of electrochemistry and colloidal chemistry, Explain the fundamentals of quantum
chemistry. Following that, students develop skills in applying theory to solving some problems
in physical chemistry.

8.90. Selective problems of organic chemistry (02 credits)

This course includes four chapters having different contents. Chapter 1 deals with
systematization knowledge of stereochemistry and molecular design for calculating QSAR
parameters based on computational software. Chapter 2 focuses on introducing some basic
features of modern drugs and drug management. Chapter 3 deals with attars, natural flavors,
and artificial flavors. Chapter 4 discusses surfactants, their mechanism of action, and their
applications in life.

8.91. Basic topics in inorganic chemistry (02 credits)

This course providing learners with basics in inorganic chemistry: Types of inorganic
compounds, types of inorganic chemical reactions, directions of inorganic chemical reactions,
acid — base reactions, oxidation-reduction reactions, structure of metals, other methods of
studying inorganic compounds.

9. Implementation Guide

The training program is implemented according to the current university training
regulations of Hanoi Pedagogical University 2. In there:

9.1. Class Organization _

Students upon admission will be organized into major classes and then participate in the
following sections:

9.1.1. The major class

a) A major class is a class organized from the beginning of the program, including students of
the same course and major of training.

b) Each major class is assigned one lecturer to act as an academic advisor.

9.1.2. Class section and study groups:

a) Class section is a class organized for students who study the same course according to the
same schedule and lecture hall. Classes sections are organized based on the student's enroliment
in each semester.

b) Based on the forecast and actual results of the number of students enrolled each semester,
the university may organize many classes (or not organize these classes) for a course. The
minimum and maximum number of students for each section class are regulated in accordance
with the nature of each course and the actual conditions of the university.

¢) The course management faculty is responsible for transferring the students' list to the lecturer
of this course at two times: at the beginning of the semester and after the official list is available.
The official list of students of section class is finalized in the 6™ week of the primary semester
and the 3" week of the extra semester.

9.2. Enrollment for learning volume

9.2.1. At the beginning of each school year, the university announces the expected schedule for
each training program in each semester, the expected size and number of classes to open, the
list of expected compulsory and optional courses to be completed, class schedule, detailed
outline and prerequisites to be enrolled for each course, expected test and exam schedule, test
and exam format for each course.
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9.2.2. Before starting each semester, depending on their ability and learning conditions, each
student must enroll in the courses they intend to study in that semester. University organizes 3
registrations in each semester: early registration, normal registration, and late registration.

- Early registration: done about 2 months before starting the semester.

- Regular registration: done about 2 weeks before starting the semester.

- Late registration: done in about the first two weeks of each semester or in the first week of an
extra semester for students who want to enroll more or change to another course when there are
no classes.

Particularly for the first two semesters, the university organizes mass registration for all
major classes; Students can enroll for additional courses or study ahead of time in late
registration if conditions permit.

9.2.3. Regulation of learning volume: The minimum learning volume that each student must
enroll in each semester is specified as follows:

- 14 credits per semester, excluding the final semester of the course for students ranked with
average academic performance.

- 10 credits per semester, excluding the final semester of the course for students who are in the
period of being ranked weak academic performance.

- There is no minimum learning volume for students in the extra semester.

9.2.4. The enrollment of courses to be studied for each semester must ensure prerequisites of
each course and the learning sequence of each specific program.

9.2.5. Method of enrolling: Students enroll with a registration form, a registration book
(approved by the academic advisor), and online registration (with the same content as the
registration form), then submit the registration form to the Training Department. The
registration form signed by the academic advisor is the student's official academic registration.
The Training Department saves this form for each semester.

9.3. Withdrawing the enrolled course

9.3.1. The withdrawal of course in the enrolled learning volume is made after 2 weeks from the
beginning of the primary semester and no later than 5 weeks, after 1 week from the beginning
of the second semester, and no later than 2 weeks. Outside of the above time limit, the course
is still kept in the registration form, and if the student does not attend, it will be considered as a
voluntary dropout and must receive an F grade.

9.3.2. Conditions for students to withdraw from enrolled courses:

- Not violating regulations of learning volume;

- Approved by an academic advisor;

Students must write their application according to the university's prescribed form,
submit the application signed by the academic advisor to the Training Department, and are only
allowed to leave the class for the course to be withdrawn after receiving the approval of the
Department of Education sent to the lecturer teaching the course and the students. If the student
voluntarily leaves school without the approval of the Training Department, the student must
receive an F grade for that course.

9.4. Enrolling for restudying

9.4.1. Students whose compulsory course is graded below D must re-enroll that course until
they are graded D or above.

9.4.2. Students whose optional course is graded below F must re-enroll that course or equivalent
course until they are graded D or above.

9.4.3. In addition to the above cases, students whose course is graded below C are allowed to
re-enroll or change to another equivalent course (if it is an optional course) to improve their
GPA. The grade of the re-enrolled course is calculated according to the highest course grade in
the sessions. Students who restudy the course must pay the tuition fee for that course following
the university's regulations.

9.5. Ranking of training and academic performance
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9.5.1. After each semester, based on the accumulated knowledge, the university ranks the
academic year for students as follows:

- First-year students: Under 33 credits.

- Second-year students: From 33 credits to under 66 credits.

- Third-year students: From 66 credits to less than 99 credits.

- Fourth-year students: From 99 credits or more.

9.5.2. After each semester, based on the cumulative GPA, the university ranks students'
academic performance as follows:

- Normal grade: The cumulative GPA is 2.00 or higher.

- Weak: The cumulative GPA is less than 2.00 but has not fallen into the case of being forced
to drop out.

9.5.3. Extra semester academic performance is combined with academic performance in the
immediately preceding primary semester to rank students' academic performance.
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