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King’s Philosophy and the Benefit of Mankind
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Definition, principle, concept, importance and target of sufficiency economy philosophy; His Majesty the King

working principles and Royal Initiative of His Majesty: understand, achieve and develop; development according to

King’s Philosophy and sustainability development; Analysis on the application of King’s Philosophy to personnel level,

business organization, local community, and national levels; conducting activities in the aspect of knowledge integration

focusing on (following) the principle of sufficient economy philosophy for the benefit of mankind
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Citizenship and Public Consciousness
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Concept, principle, qualification and importance of citizenship under the democracy principle in community,
global and online society (virtual society) levels; Abide by the law, social responsibility, equality, concept and principle
of cardiopulmonary resuscitation, healthcare aid for others, and simulation of cardiopulmonary resuscitation
demonstration; outreach to others by employing basic cardiopulmonary resuscitation and healthcare methods
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New Consciousness and Living a Peaceful Life
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Consciousness, mind calmness and apprehension of peace; able to employ consciousness in studying and
conducting activities, including cogitating upon thought and emotion; able to understand change in emotional state, being
happy, learning to share and acknowledging value of life and humanness; self-perception and understand others; having
positive attitude; understand and accept differences in culture, idea, belief and value; state of coexistence with ethics,
peaceful communication skill and multiculturalism skill; conflict management and non-violent method to apply into the
state of living life in happiness and peace
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FinMath
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Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;
personal financial planning; installment payment; and basic investments
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117-116 MIFIMMuAINa 2(2-0-4)

Digital Environment Literacy
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Technology; artificial Intelligence; cyber ethics and regulations; concepts and significance of media and
information in digital age; modern communication landscape; media impacts; communication behaviors in digital media;
private right and violation; access to information; use of information for lifelong learning; citation; information
presentation
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Values of the Wise and Deliberation
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Scientific thinking process; progress in science and technology; impacts of science and technology on way of
life; economy, society and environment; preventing and solving problem arising from science and technology impact
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Thai Language Your Language
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Language and presentation of ideas through written communication appropriate with different situation for the
achievement of communicative objectives ; culture of Thai language usage ; practice of correcting defective message in
communication ; receiving information by reading for main ideas, summarizing, and criticizing for learning and living
application
417-101 la-dady 2(2-0-4)

Hi ! English

= @ aa o w [ = @ 1 Y = Y o
mﬁNﬂﬁummmmmﬂqﬂu%mﬂﬁxm’m ﬂﬂ‘ﬂﬂ‘ﬂgﬂ'lﬁﬂﬂﬂlﬁﬂﬂﬂ']‘kﬂf]\?ﬂ’q‘HfJEJNQﬂ@'IEN YUINNPENT
o A A ! ¢ a ¢ ¥
ﬁ“m/l111511‘1&11@@ﬂq1ﬂﬂ1u%ﬂﬁﬁ61ﬂ‘ﬂﬁ18 MU NITYU UMY UNINAI NIWIUAT LASUNUITTEIYAU 9
Practice of English conversation in daily life; practice of English pronunciation; learning English through media
such as English cartoons, fairy tales, songs, movies and short descriptions
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417-102 iuUAlNan 2(2-0-4)
Pen and Post
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Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;
developing grammatical and meaningful sentences and short paragraph writing skills
417-191 WMo 2(2-0-4)

Reading Development
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Developing good reading habits; general reading skills; practice of reading a wide range of texts; minimum

reading level: 3,000 words (Note: not offered to 2 nd through 4th year English majors and minors)
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Miracle of Wisdom
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Learning and appreciation of local culture and wisdom; integration with social changes
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Crafts from Scraps
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Creative invention of the use and decorations from residual materials used in homes and communities for skills

building and beauty skills
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Culture Guide
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Appreciation of cultural heritage and local wisdom; knowledge integration with cultural tourism
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Yoga
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Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in daily life
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Social Dance
Yy v
wnezibosduuazinsemlumsdarn wasildlumsdarn wiumsinl§ia
Basic social dance skills and etiquette; social dance music; emphasis on practice
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Rhythmic Activities
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Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic activities; emphasis on
practice
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Basketball
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Basic basketball knowledge and skills; teaching methods; practical drills; rules and competition
d
281-209 JoiadudR 1(0-2-1)
Volleyball
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Basic volleyball knowledge and skills; teaching methods; practical drills; rules and competition
281-210 HaUADDA 1(0-2-1)
Handball
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Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 MiJamuile 1(0-2-1)
Table Tennis
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281-216

281-219

281-220

281-223

281-225

Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
HUANHAY 1(0-2-1)
Badminton
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Basic badminton knowledge and skills; teaching methods; practical drills; rules and competition
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Swimming
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Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
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Petongue
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Basic petongue knowledge and skills; teaching methods; practical drills; rules and competition
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Thai Boxing
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Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
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Taekwondo
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Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
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281-227

910-111

Aikido
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Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
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Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
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Thai Dance for Health
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Basic skills of Thai dance; music and rhythm.; choreography of Thai dance movement with music for

promoting health
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Khon for Personality Development
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Background and elements of Khon performance; development of mind, body, emotions, and personality
through Khon practice and the character
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Jazz Dance
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Basic skills and composition for jazz dance; choreography with music for promoting health and recreation
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Parents and Community Engagement
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Role of school to community, human relations skill and communication and enhancing understanding of
community to realize the importance in developing learners, creating networks among learners, teachers, institutions,
parents and community, knowledge management skills and building professional learning community in the aspect of
profession to promote learning quality of learners, solving problems and enhancing desirable qualifications to learners,
study and analysis of community data, accessing community context, relationships of people in the community, including
way of thought, living condition, economy, society and culture, understanding and accepting cultural diversity, cultural
and local wisdom promotion and preservation in order to live with people from different cultural background
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261-101 I¥nuazanuiung 2(1-2-3)
Teaching Profession and Teachership
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Moralities and ethics, including criticism and ethical reasoning, solving ethical problems; ethics of teaching
profession according to the requirements suggested by Teachers’ Council of Thailand; teacher organization, teachership,
teacher maturity, strong citizenship and cultivation of citizen; learning enhancement, motivation and inspiration
development; creativity and innovative thinking elevation; life-long learning, self-development in working and continual
learning to become knowledgeable; trendy and up-to-date; organizational structure, administrative structure,
administration of academic, personnel, general and budget affairs, strategic planning, education quality development in
schools
261-102 mmnﬁamiéamsﬁm"fuﬂg 2(1-2-3)

Communicative Languages for Teachers
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Development of listening, speaking, reading and writing skills for Thai and English, focusing on
communicating by spoken language, body language, etiquette and art of using languages in communication, discussion
and expressing opinions according to educational issues and specific subject areas according to social and global contexts
by using technology for communication development in educational profession according to the differences among all
age groups
261-301 MINANKANGAT 3(2-2-5)

Curriculum Development
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Definition and importance of curriculum development, philosophy, concept, curriculum theory, basis
curriculum development according to the social and global changes, components of curriculum analysis, curriculums of
various educational levels, curriculum design practice based on the sufficiency economy philosophy, curriculum
management, curriculum application, assessment and adjustment of curriculum in order to develop learners, along with
institutions by research process and presentation about curriculum innovation to respond to different and current demands

of learners



262-303 INNMIMITAMIGEUF 3(2-2-5)
Learning Management Science
F18INTIAVADY : 261-301 MINAUHANGAT
Prerequisite: 261-301 Curriculum Development
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Definition, importance and components of learning management, selection of technique, method, strategy and
learning pattern in accordance with contemporary learning theory, synthesis of learning activities concerning student-
centered learning management concept, active learning management, including blended learning to enhance the learning
process for learners according to the sufficiency economy philosophy and multiculturalism, design of learning
environment, learning management plan using research process to create content for specific subject by knowledge
integration, specific subject curriculum, teaching method and digital technology usage, classroom management for
content of specific subject and learning management practice
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Educational Digital Technology and Innovation
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Principle, method, innovation and digital technology in education, analysis, design, development, application
and assessment in terms of learning management, teaching materials teaching system and theory and practice digital
information system technology of education, including morality and ethics, laws and trends in educational technology to
follow changes in global contexts and enhance learning potential in classes and institutions that are in accordance with
specific subject areas
268-202 InInauNemsgouazMsizau3 2(1-2-3)
Psychology for Teaching and Learning
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Definition, analysis, and synthesis, principles and importance of psychology, role of educational psychology,
development psychology, brain-based learning psychology and contemporary learning theory psychology, creating
learning motivation, building positive learning environment, providing counseling skills for problem and solution
analysis, including the integrated science in terms of sociology, psychology, and education for learners’ development
regarding individual differences in the 21st century learning
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Measurement and Evaluation of Learning
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Definition, concept and method in learning assessment, design and development of measurement and learning
assessment tools in terms of intellect, desirable qualification, operating skill, including authentic assessment, competency
assessment, scoring criteria, assessment ethics, and practice on measurement and learning assessment in institution,
quality assurance in education, and apply for develop learners
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Research for Learning Development
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Definition, research concept for learning development, learners’ analysis, problem determination, qualitative
and quantitative research design, development of research project, research report writing and action research for
developing learning in the institution, ethics of researcher, publication and research result presentation for instructional
development
262-111 Ufvamsaeuluaaudnm 1 2(90)

Teaching Practicum in School I
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Concept, theories, knowledge about teaching profession and work of teachers, operation in educational
institutions, observation to learners, teachers, administrators, educational personnel, building in school and surrounding

environment, analysis of real situation from study, observation and observation record, writing conclusion and reporting

operation result
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Teaching Practicum in School I1
F3MTeAUneY : 262-111 UuaMsaeuludnudnu 1

Prerequisite: 262-111 Teaching Practicum in School I
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Assistance in teaching and other teaching responsibilities of teachers, homeroom, correction of homework,
creating bulletin board, media and instrument, classroom supervision, teaching specific subject, teaching supplementary
class, administrative affairs, library work, line-up control and activities at flag raising assembly, lesson learned
presentation and knowledge sharing, observation record, observation reflection and report writing on operation
262-311 Afiamsaeuluaoudnm 3 2(90)
Teaching Practicum in School III
F1035AuneY : 262-211 Ufiamsaeuluaniufnw 2
Prerequisite: 262-211 Teaching Practicum in School II
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Case-by-case analysis of learner, fostering, assisting, solving and developing learner individually. Teaching
operation in institution, curriculum development, learning management plan design, learning management for learners,
application of innovation and digital technology to develop learning management or solving problems for learners.
Creative teamwork, knowledge sharing, academic project conducting, lesson learned presentation, observation record and
report writing on operation
262-411 Ufiamsaeuluamufinm 4 6(270)
Teaching Practicum in School IV
eINIAUNeY : 262-311 Ufiamsaouluaniudn 3
Prerequisite: 262-311 Teaching Practicum in School III
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Working operation in the position of teacher in a school, teaching practice in specific area, curriculum

development and design of learning management plan, learning management to develop learners and being innovator,

application of digital technology and creating innovation to develop learning management or solve problems for learners,



research conducting to develop learners, including building creative teamwork, developing project and/or academic
project, lesson learned presentation, knowledge sharing, observation record and report writing on operation relating to

theory
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Mathematics learning design
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Misconceptions or misunderstand in teaching and learning Mathematics learning design: number and operation,
measurement, geometry, algebra, calculus, data analysis, and probability; connection of real world and mathematics
world based on process standards for mathematics through mathematical classroom, content analysis into instructional
design according to digital society
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Mathematical processes for Learning Management
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Process standards for mathematics: problem solving, reasoning and proof, communication, connections,
creativity, and representations; principles and standards for school mathematics outlines the essential components of a
high-quality school mathematics program; students’ learning assessment for approaches to the learning and teaching
management of learners and instructors
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262-306 msudtfymmandinaans 1 2(1-2-3)
Mathematical Problem Solving I
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Theories and concepts about mathematical problem solving; meaning of problems, mathematical problems and
mathematical problems solving; types, process, strategies of mathematical problems solving; developmental approach to
enhance mathematical problems solving abilities; how to teaching and learning management about mathematical

problems solving through live classroom
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Mathematical Problem Solving II
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Approaches and ideas about teaching and learning in mathematical problems solving; mathematical problems
solving‘s activities; studying and evaluation for mathematical problems solving ‘s abilities; research for teaching and
learning in mathematical problems solving; various strategies for various activities of mathematical problems solving
through live classroom
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Innovative Science Learning for Contemporary Science
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Analyze philosophy and learning theories of traditional and contemporary science learning; design science
learning activities based on the integrating of science, technology, engineering, mathematics and other sciences to create
the innovative real-life problem solutions; analyze and synthesize innovative science learning from national and
international articles; design and write innovative science lesson plan for implementing in science classroom; develop
assessment tools and reflect feedbacks to evaluate scientific inquiry skills, technological literacy, engineering design
process, and mathematical thinking including the 21st century skills for science learning
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Science Project for Teachers
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Science projects; types of projects; science process skills; STEM education; roles of project advisers; evaluation

and practicum of science projects in school
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Biology for Teacher
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Analyze high school Biology curriculum, Course description, Biological learning, textbooks, nature of science
and technology; scientific process skills, scientific reasoning, scientific argumentation; biological experiment design;
selection and storage of biology materials and equipment; conduct biological technique, make a concept in biology

contents for design practical learning and apply biological techniques, the 21st century learning skills, including

integrating STEM education for biology teacher in the classroom
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General Chemistry I
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Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solid
721-112 Ugamsndinaly 1(0-3-0)
General Chemistry Laboratory
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Chemical and laboratory safety; glasswares usage technique; chemical laboratory techniques; data analysis by
using fundamental statistics; determination of atomic mass of active metal; semi-micro quantitative analysis; anion
analysis; solution preparation; titration technique; determination of solubility product constant of ionic salts
721-113 ndinalyl 2 3(3-0-6)
General Chemistry II
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Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;

electrochemistry; transition element; complex compound formation; organic chemistry and biological substance
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Principles of Chemistry
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Atomic structure, periodic table and properties, transition element, chemical bonding, stoichiometry, gas, liquid
and solution, basic of thermodynamics, chemical equilibrium, acid-base and ionic salt equilibrium, organic chemistry and
biological substance
721-221 1ndlediun3d 1 3(3-0-6)

Inorganic Chemistry |
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Prerequisite: 721-111 General Chemistry I

Atomic structure, periodic properties; chemistry of representative and transition elements; inorganic solid,
crystal lattices and unit cells; introduction to coordination chemistry and coordination compounds
721-222 U§{iiAmsniiefiunid 1(0-3-0)

Inorganic Chemistry Laboratory
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Laboratory practices on chemical properties of inorganic compounds; semimicro qualitative analysis for cations
and anions; preparation and chemical reaction testing of coordination compounds; spectrometric determination of the
equilibrium constant of a complex
721-231 wanndioun3d 3(3-0-6)

Principles of Organic Chemistry
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Structure, nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds, aromatic compounds, alkyl halides, alcohols, ethers and epoxides, aldehydes, ketones, glycols,
amines, phenols, aryl halides, sulfonic acids, carboxylic acids and their derivatives, polymers, carbohydrates, lipids and

proteins
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Organic Chemistry [
Tasea$e mionte uazauiavesansounid maes lowmil mawioutazlinsovesasdsznouueau
a a J a = 4 = J
an L!ﬁ)ﬁﬂmlﬁllﬁﬂ L!ﬁ)Iﬁ!Lll@]ﬂ uoanvana amamazawan‘lw
Structure, nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds, alkyl halides, aromatic compounds, alcohols, ethers and epoxides
721-233 Uiamaniidunid 1 1(0-3-0)
Organic Chemistry Laboratory I
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Laboratory practices on determination of some physical properties of organic compounds: melting point,
boiling point and solubility; different methods of organic compound purification: crystallization, distillation extraction
and chromatography; preparation and testing of organic compounds in 721-232 Organic Chemistry I and 721-231
Principle of Organic Chemistry
721-234 1AdioUN3E 2 3(3-0-6)
Organic Chemistry I1
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Prerequisite: 721-232 Organic Chemistry [

Structure, nomenclature, properties, preparation and reactions of aldehydes; ketones; carboxylic acids and
carboxylic acid derivatives; amines; phenols; aryl halides; heterocyclic compounds
721-235 UfiAmsniiounsd 2 1(0-3-0)

Organic Chemistry Laboratory II
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Laboratory practices on preparation of organic compounds covered in 721-234 Organic Chemistry II; including
testing of functional groups and extraction of organic compounds from natural products
721241 0B ENE 1 3(3-0-6)

Physical Chemistry I
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Properties of gases, perfect and real gases, equations of state, thermodynamics including its application in
various chemical systems, phase equilibria in one-component and binary component systems; chemical kinetics, rate of
reaction, rate law, theory of chemical kinetics, mechanism and catalysis
721-242 AFiiAmsniiBeilana 1(0-3-0)

Physical Chemistry Laboratory
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Prerequisite: 721-241 Physical Chemistry I

Laboratory practices on physical properties of liquid and solid; properties of gas and their applications for the
determination of molecular mass of substances; enthalpy of chemical reaction; chemical kinetics, determination of
reaction order and reaction rate constant; solubility and chemical equilibrium; electrochemistry
721-243 1ndiBaWlEnd 2 3(3-0-6)

Physical Chemistry 11
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Electrochemistry, solution of electrolyte, behavior of ions in solution; surface chemistry, surface tension, film
formation, thermodynamics of liquid interfaces, adsorption of gases on solid surface
721-251 93RS 1N 3(3-0-6)

Analytical Chemistry
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Prerequisite: 721-111 General Chemistry [ or 721-114 Basic Chemistry or 721-115 Principles of Chemistry
Fundamental concepts review in quantitative analysis; errors and application of basic statistic in data assessment;
analytical techniques: titrimetric, gravimetric and colorimetric analysis
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Analytical Chemistry Laboratory
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Laboratory practices on titrimetric, gravimetric and colorimetric analysis
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Chemical Industrial Processes
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Chemical industrial processes of rubber and plastic, petrochemical and petroleum products, surface coatings,
cement, pulp and paper, soap and detergent, sugar, food and others
721-291 maluladiazein 2(2-0-4)
Clean Technology
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Concepts and principle of clean technology; importance of clean technology in industry; waste minimization;
Improving production efficiency; recycling technology; currently clean technology; case studies of clean technology in
several types of industries
721-331 1AAIHANNUNTITNTIA 2(2-0-4)
Natural Product Chemistry
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Prerequisite: 721-234 Organic Chemistry II

Structure, biosynthesis pathway, extraction, structure elucidation, synthesis and bioactive properties of natural
products; terpenes, steroids, flavonoids, glycosides and alkaloids; pharmacological and biochemical test
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Petrochemistry
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Sources and classification of crude oil; chemical compositions of crude oil, crude oil distillation; petroleum
products: petroleum gases, gasoline, diesel oil, industrial fuel, lubrication oil and asphalt; first and second petrochemical
products, main industrial petrochemicals
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Nuclear Chemistry
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Nuclear structure and radioactivity; nuclear reaction; interaction of radiation with matter; detection and
measurement of radioactivity; radioactive safety practices; application of radioactive elements in chemistry
a 4 v A A
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Instrumental Analysis
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Prerequisite: 721-251 Analytical Chemistry

Principles and methods of chemical analysis by means of instruments in the groups of spectroscopy,
chromatography, electrochemistry and other related techniques
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Instrumental Analysis Laboratory
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Laboratory practices on instrumental analysis in the groups of spectroscopy, chromatography, electrochemistry
and other related techniques
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Organic Spectroscopy
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Theories, methods and instrumentation of spectroscopy emphasis on UV, IR, NMR and mass spectroscopy;
application of spectroscopy in identification of organic compounds
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Water Analysis Laboratory
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Water and wastewater sampling and storage; analysis of physical, chemical and biological characteristics of
water and wastewater; interpretation of analysis results; quality control and assurance on water analysis; standard of
water and wastewater
721-361 TuAdl 3(3-0-6)

Biochemistry
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Prerequisite: 721-111 General Chemistry I or 721-114 Basic Chemistry or 721-115 Principles of Chemistry and
721-231 Principle of Organic Chemistry or 721-232 Organic Chemistry I

Chemical structure, properties and functions of different types of biomolecules; degradation, synthesis of
biomolecules and their control mechanisms; biological disorder and in-born diseases from malfunctioning of
biomolecules; applications of biochemistry in biotechnology and genetic engineering
721-362 U{iiamsyunil 1(0-3-0)

Biochemistry Laboratory
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Laboratory practices on extraction of biomolecules from living cells, chemical testing of biomolecules,
extraction and activity assay of enzymes, qualitative and quantitative analyses of biological substances and related
chemicals
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Enzyme Technology
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The chemistry, structure and function of enzymes; Enzyme classification; Kinetics and mechanism of enzyme action;

Principle and processes for enzyme production from microorganisms; Isolation, purification and immobilization of

enzymes; Modification of enzyme structure by protein engineering techniques; Industrial and environmental applications

of enzymes
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Safety in Industry
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Significance of safety in industry; hazard and accidents in industry; frequency and severity of accidents;
equipments for accident prevention; hazard prevention from fire and toxic substances; disposal of toxic substances and

industrial wastes; safety in specific task; policy and management system for safety; laws and regulations concerning

safety in industry



721-393 %ﬁqﬁeﬂsxnauweama% 2(2-0-4)

Polymer Composites Materials
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Composite materials; polymer and rubber matrices; reinforcing materials; filler feature; manufacturing
processes; physical and mechanical properties of polymer composites; design and calculation for applications of fiber
reinforced polymers; general principles guiding selection and use of materials; types of particulate fillers; particulate
fillers reinforced in various polymers
721-394 wNumaluTadihoad 2(2-0-4)

Introduction to Nanotechnology
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Principles of science and technology of nanomaterials; structure-property relationships of nanomaterials; synthesis of
nanomaterials and self-assembly application of metals, polymers, ceramics and nanocomposites; the application of
nanomaterials in industrial technology; nano safety
721-421 1nfloHuN3e 2 3(3-0-6)

Inorganic Chemistry 11

A nfaRuneu: 721-221 letiunid 1

aumias Tuanauaznguingu mswizen iwdesnmuaznalnmsiialfisovesarsisznoulneesamdu
mlszneveesunlumdaan niidetiunid

Prerequisite: 721-221 Inorganic Chemistry I

Molecular symmetry and group theory; preparation, stability and reaction mechanism of coordination
compounds; organometallic compounds; bioinorganic chemistry
721-431 1ndiveannluana 3(3-0-6)

Macromolecular Chemistry
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Fundamental of macromolecule compounds i.e. natural and synthetic polymers; characteristic of
macromolecules, synthesis of macromolecules: free radical, cationic, anionic and Ziegler Natta, techniques of

macromolecular synthesis: bulk, solution, suspension and emulsion; structure, properties and application of

macromolecules
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Macromolecular Chemistry Laboratory
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Laboratory practices on topics covered in 721-431 Macromolecular Chemistry
721-471 @UNM 1(0-2-1)
Seminar
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Presentation and reports of current topics in chemistry and/or special problem in 721-479
721-479 teyminiaumand 2(2-0-4)
Special Problem in Chemistry
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Experimentation of interesting topics in chemistry; presentation and short thesis
721-478 ANAHTUAG 3(2-2-5)
Chemistry for Teachers
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Scientific process skills; instructional management of chemistry , theory, and experiment; science classroom
and laboratory design; selection and storage of materials and equipments for demonstration and teaching; science and
innovation skills in the 21st century; principles and types of education innovation; creation and selection of appropriate
innovations and technologies for improving classroom instruction
721-483 dusalfisenlugaannssu 2(2-0-4)

Catalyst in Chemical Industry
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Basic principle of catalysts and catalysis; production of industrial catalysts; characterization of catalysts;
catalyst usage in chemical industry
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Industrial and Hazardous Waste Treatment
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Types of industrial wastes; industrial waste treatment including biological, physical and chemical processes;

hazardous waste management and related law and regulations; waste minimization and waste utilization
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Industrial Laws
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The Factory Act; the Machinery Registration Act and the Hazardous Substance Act; the legal proceeding for
establishing a factory; Town and Country planning Act and local administration regulations related to factory business;
labor relations, labor welfare and social security laws; other related environmental laws
721-491 MsUsziiuaNTeInINaSIAN 2(2-0-4)
Chemical Risk Assessment
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Principle of risk assessment; classification of risk assessment; types of chemicals; toxicity and toxic risks; dose-
response relationship; quantitative-structure activity relationships (QSARS); toxicity testing; human chemical exposure
assessment; risk characterization and toxic chemical management; case study
721-492 WeInenluszuuiing 3(3-0-6)
Ecotoxicology
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Types and sources of contaminants in environment; toxicity of various contaminants on organisms in
ecosystem; environmental factors affecting on the contaminant toxicity; toxicological assessment of contaminants on
ecosystem; testing of contaminant toxicity in aquatic and terrestrial organisms; bioindicators; bioaccumulation of
contaminants in aquatic organisms; ecological assessment; case study
721-493 WAINHNAUNY 2(2-0-4)
Renewable Energy
o o w a [ [ A a Iq 9 4
A1TNAAITUUAS T UAVBINAITUNAUNUUASNAINTUNINULADN ﬂ"liWammgfﬂiﬂi%EJﬂ@]Gl‘Hﬂi%Iﬂ”lf‘L!ﬁU@\i
WAL 1Y WEINUAN WAINUFIWIA naInuuaIiiag wasnuanuTeuldian watui wadiyemas uag
v ¢ o Y o ' o 4 oA o a1 A v
NITUITNEWANTY WATMIMT IFNEINU1UTEHIALaZINTY NaNTENUVOINEINUNALNUNNADF IO
Definition and types of renewable and alternative energy; production and applications of energy such as wind

energy, biomass energy, solar energy, geothermal energy, water energy, fuel cell and energy conservation; measures for

sufficient and sustainable energy usage; effects of renewable energy on environment
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Introduction to Biochemical Engineering
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Introductory microbiology; type of biomolecules; enzyme catalysis; kinetics of substrate utilization, product

formation; and biomass production; design and analysis of biological reactors; application of pure culture and mixed

culture in industrial processes

NQIINTIINN
722-111 F33neniiall 1 3(3-0-6)
General Biology I
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Introduction; study of biology; chemistry of life; cell structure and functions; plant and animal cells and tissues;
cell reproduction and heredity; biodiversity; ecosystem; functions and relationship of ecosystem components
722-112 FyInenialyl 2 3(3-0-6)
General Biology II
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Principles of organism classification; mechanisms of evolution; gene expression; mutation; applications of
genetics; types of microorganisms; culture of microorganisms; useful and harmful microorganisms; growth and
development of plant and animal tissues; plant and animal physiology
722-113 U{iamssaInen 1(0-3-0)
Biology Laboratory
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Laboratory safety; use of microscopes; size measuring by microscope; types and components of cells; mitosis

cell division; principle of heredity and human inheritance; bacteria yeast and mold; effects of light and carbon dioxide on

photosynthesis; classification of plants and animals; biodiversity in ecosystem
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Principle of Biology
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Study of biology; chemistry of life; cell structure and functions; plant and animal tissues; cell reproduction and
heredity; types of microorganisms; culture of microorganisms; useful and harmful microorganisms; biodiversity;
ecosystem; functions and relationship of ecosystem components
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722-231 wgnumansili 3(3-0-6)
General Botany
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Structures and functions of plant cells, tissue and organs; anatomy of root, stem and leaf; plant taxonomy;
photosynthesis; cellular respiration; conduction and translocation; reproduction and dispersion of plants; evolution of
plants
awva d
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Botany Laboratory
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Plant cells; meristematic tissue and dermal tissue; ground tissue and vascular tissue; root, stem and leaf; flower,
fruit and seed; anatomy of root, stem and leaf; photosynthesis; respiration ; transpiration; bryophyte; seedless vascular
plants; gymnosperm
722-241 dnInenin 3(3-0-6)
General Zoology
misatmnuazanbazved liduaqvesdad wiudainguudn 9  wesdaitinszgndunduas lill

@ @

a o o a ' : o o A A o A A
32N JUNAI NYININVDIAA 352 INNTLUVA ¢ VBITWNNYTAD ﬂﬁﬁ]iﬂJL@]‘UI@lﬂl’ﬂ\?ﬂWﬂ% UOIAINYULAS

2

@

Fanmsveadad
Classification and characteristics of phyla of animals focusing on a major groups of invertebrates and
vertebrates; animal anatomy; animal physiological systems; embryo development; animal ecology and evolution
722-242 Uiiamsdndinen 1(0-3-0)
Zoology Laboratory
Ufiamsanniadeludan 722-241 dar3nenialyl

Laboratory practices on topics covered in 722-241 General Zoology
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(Field Biology)
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Process of field and laboratory studies of native plants, animal, microorganisms, soil and water conditions,
management strategies through local wisdom; emphasis on ecological relationships; selected field trips area including

watershed, wetland, riparian and coastal habitats in the local area

722-271 9a¥3INeN 3(3-0-6)
Microbiology
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General characteristics of microorganisms; identification and classification of microorganisms; microbial
growth and environmental effects on microbial growth; control of microbial growth; microbial genetics and metabolism;
relationship between human and microorganisms; immunology; environmental microbiology; application of
microbiology in biotechnology, agriculture, food industry and medicine
722-272 UHUAMagarIInen 1(0-3-0)

Microbiology Laboratory
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Basic microbiological techniques; aseptic transfer technique of microbes; bacterial isolation; microbial
enumeration, destruction and inhibition; microbial metabolism and applied microbiology
722-273 ga’%ﬁwmmemmi 3(2-3-4)
Food Microbiology
a A Jd A 1 A A 9 @ a a A oA o Y 1A ax
JAUNTYTUAAN €] NNYIVBINVBINT ﬂ"l]ﬂiﬁMLm%“]J‘VI‘]_I"WléUﬂﬂ?ﬁuﬂiﬂﬂﬂ?iﬁ@?ﬁ?ﬂu%ﬁﬂ A5NITAIUAY
@ [ @ Y as I a a dy Aa
Llﬁ%ﬂ’ﬂ\?ﬂuﬂ'lilu'llﬁﬂ“ll'ﬂ\?ﬂ'lﬁ'li UANNITOUBUDIUITAIYITAN 9 R REISYATATRY, Iiﬂﬂﬂ!“]f’é]'i/lllﬁ'llﬁ@]hﬁ]'lﬂﬂ?ﬁ?i
Y a a J I Y] dy a a oA o A
mﬂ%qauw au ANFAUNTNVDNDTHITUNTUA ‘l_]{]‘]Jﬂﬂﬁﬁ]iJﬁ’Jlﬁ'ﬂ\i‘]J‘iimﬂ
Various groups of food microorganisms; activities and roles of microorganisms leading to food spoilage;

control and prevention of food spoilage; food preservation methods; food poisoning; food-borne infection; utilization of

microbial index in certain food quality inspection; laboratory practices on topics covered in class
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Scientific Illustration
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Drawing of scientific specimens by several techniques; scientific presentation skills dealing with picture; oral
and poster presentation techniques; scientific photography
722-312 52gUIBIVENNFIINEN 2(1-3-2)
Research Methodology in Biology
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722-351 1NAINEN
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Prerequisite: 722-231 General Botany, 722-241 General Zoology, 722-271 Microbiology,

722-351 Ecology

Definitions, significance, ethics, and types of research; principles of research in biology; statistics and data
analysis in research; drawing conclusions; research writing and presentation; case studies; and research proposal writing
722-321 INANANITIINEN 3(1-6-2)

Biological Techniques
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Prerequisite: 722-232 Botany Laboratory and 722-241 General Zoology

Techniques in preparation of biological materials and specimens for instruction; collection and preservation of
biological specimens; preparation of plant and animal permanent slides; laboratory practices on topics covered in class
722-331 Faug1uInenvesiy 3(2-3-4)

Plant Morphology
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Prerequisite: 722-231 General Botany

Origin of vascular plants; external form and internal structure of vascular plants; evolution of plant structure;

system of classification of the extant and extinct vascular plants in each group; distribution of plants; fertilization and

development of plant embryo
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Plant Physiology
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Prerequisite: 722-231 General Botany

Plant growth and development; nutrients and hormones necessary for plant; carbon and nitrogen metabolisms;
relation of soil , plant and atmosphere; translocation of nutrients in plant; plant responses to environment; applications of
plant physiology
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722-333 UHUAMsaIsInenvesn 1(0-3-0)

Plant Physiology Laboratory

Ufiamsawiaveluisn 722-332 a5 inenvesiiy

Laboratory practices on topics covered in 722-332 Plant Physiology

A
722-334 Wyanulns 3(2-3-4)

Medicinal plants
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Biodiversity of medicinal and spice plants; general biology, morphology ecology and taxonomy of medicinal
and spice plants; important chemical composition; medication characters and treatment; ethnomedical uses of medicinal
and spice plants, their problems and conservation; laboratory practices on topics covered in class
722-335 OUNINIBIUNY 3(2-3-4)

Plant Taxonomy
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Principles and system of plant taxonomy; history of plant classification; plant nomenclature; taxonomic
literature; plant identification with emphasis on flowering plants and local plants of Thailand; laboratory practices on
topics covered in class
722-338 mimuqumsm’%tygﬁuimmmﬁm 3(3-0-6)

Plant Growth Regulators
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Definition; plant growth regulators and hormones; structure, biosynthesis, transport, physiological effects and
mode of action of plant growth regulators; applications of plant growth regulators in agriculture; plants growth regulators
and biotechnology
722-341 darinenvesdadlaifinszgndunds 3(3-0-6)

Invertebrate Zoology
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Prerequisite: 722-241 General Zoology
Morphology, ecology, physiology, distribution, classification, and phylogenetic relationships, as well as
economic and medical important of invertebrate animals
722-342 UfiiamsdmInenvesdnilifinszandunas 1(0-3-0)
Invertebrate Zoology Laboratory
Ufiiamsamiateluin 722-341 darinovesdad lilinszgndaund
Laboratory practices on topics covered in 722-341 Invertebrate Zoology
722-346 a335INEVRITA) 3(3-0-6)
Animal Physiology
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Prerequisite: 722-241 General Zoology
Introduction to the mechanisms of how the body systems work; emphasis on respiratory system, circulatory
system, osmoregulation, digestive system, nervous and muscular systems, endocrine system, reproductive system,
excretory system
722-347 U{iiAnsa3sInenvesdnd 1(0-3-0)
Animal Physiology Laboratory
Uiiamsamniavelusiedan 722-346 d353nervesdad
Laboratory practices on topics covered in 722-346 Animal Physiology
722-348 Fannmsvesda’) 3(3-0-6)
Animal Evolution
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Evolution of unicellular and multicellular animals, invertebrates and vertebrates; study of phylogenetic relationship

among the various classes in each phylum; classification of animal phylum
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Parasitology
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Prerequisite: 722-241 General Zoology, 722-242 Zoology laboratory
Morphology, identification, life cycle of animal and human parasites, techniques for sample preservation.
722-351 HIsIngn 3(3-0-6)
Ecology

Y
A a o W

HANMINUFIUVOUNAING szuviing wasnuluszuuing Jatedinanlnade malasuuilaingy

B

A Aana v o ' s o Y

523N 5U09TINTIN ﬂ'J']iJﬁlIWH‘ﬁigﬂ'J'Nf]\?ﬂﬂﬁ$ﬂﬁ]’ﬂiﬂ|'l\1 9 Gl‘LﬁmJ‘]JﬁL’Jﬁ ﬂ'lﬁ%l;ﬂi']%ﬂig'ﬂ‘ﬂﬁL’Jﬁﬁluigﬂ‘]ﬁIzN%u
Tia Uszmnsuazaila Anainndszend dudiausss mssamIninensuasmseusnisssumiionnudadu

Basic concepts of ecology; ecosystem; energy in ecosystem; limiting factors affecting the population of living
organisms; interaction and relationship among the structural components of ecosystem; analysis of ecosystem at the
community level; population and species; cultural ecology; natural resource management and conservation for
sustainability
722-352 U{uamsinaInen 1(0-3-0)

Ecology Laboratory
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Laboratory practices on topics covered in 722-351 Ecology
722-353 HANeNMaNa 3(2-3-4)

Marine Ecology
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Prerequisite: 722-241 General Zoology, 722-231 General Botany

Structure of marine ecosystem; marine environment, interaction and relationship between marine organisms and
environment; energy and matter in ecosystem; coastal ecosystem; marine biological productivity; marine natural
resources; marine fisheries; marine pollution; laboratory practices on topics covered in class
722-355 @MIIINEN 3(2-3-4)

Phycology
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Morphology; classification and ecological role of freshwater phytoplankton; marine phytoplankton; freshwater

algae; marine algae; applying to environment and the economy; laboratory practices on topics covered in class
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Genetics
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Prerequisite: 722-231 General Botany and 722-241 General Zoology except Agricultural Technology
Basic principles of heredity; characteristic variations in organisms and environmental influences; quantitative heredity;
sex inheritance; cytoplasmic inheritance; molecular genetics; chemical composition of genes and chromosomes; protein
synthesis; introduction to population genetics; applied genetics
722-362 URiiamswugmans 1(0-3-0)
Genetics Laboratory
Ugiamsauiaveluin 722-361 iugmans
Laboratory practices on topics covered in 722-361 Genetics
722-363 Transaumamaniiiioadu 3(2-3-4)
Introduction to Bioinformatics

9 ' A a Ay g ) s a s A = o w
ﬂ"luéllﬂlquﬂﬁN 9 NNFIINYWATNTTAUAUUDUAD ﬂﬁﬁlcvcnmxlmsﬂaummasma ﬂTSLﬂ%EJ‘JJmEJ“]JﬁTWU

U

A a s a s s ° Y = o Y A ~
u’maia‘lwmmzﬂmazﬂu ﬂ'lif]ﬂﬂ!,!lmleimﬂﬁ ﬂ']ii]'lﬁfNIﬂﬁ\iﬁiN"llﬂ\ﬂﬂiﬁu MIMUWAUINVDIGULLDS
T1lsau
Biological databases and database search; computer software usage for nucleotide and amino acid sequence
alignments; primer design, protein structure modeling; prediction of gene and protein function
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Elementary Cytogenetics
s niaRuneu: 722-361 Hugenans
' s a 2 a 2 {a o
msuusaauaznganssnvedlas lu Ty Taseadweslns luTsuluddidiasuge Tns Tulounlidnyus
ety mytvuameniag 1ns Ty Tauma msnlasunassnunezgisicveslas TuTay matiansdnelas Ty Ty
9 = o v J a o =< Jd o 4 A v
wagmydouuovdIns Tu Ty Tas Ty TauuazaAnuduiusniaddannms  MsAnyuyaaiugmansvesiy daduas
o a oA v 9
NYYY ﬂgﬂﬁﬂ?iﬁ?ﬂﬂ?ﬂlﬂﬂiimﬂ
Prerequisite: 722-361 Genetics
Cell division and behavior of chromosome; chromosome structure in higher organisms; giant and lampbrush
chromosome; sex-determination and sex chromosome; chromosome aberration; chromosome techniques and

chromosome banding; chromosome and evolution; cytogenetics of plants; animals and human; laboratory practices on

topics covered in class
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Industrial Microbiology
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Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
Scope of industrial microbiology; fermentation unit; fermentation processes and fermenter; microbial growth
during fermentation; recovery and purification of fermentation products; microorganisms used in industry and strain
improvement; application of microorganisms in production of primary and secondary metabolites; field trip; laboratory
practices on topics covered in class
722-381 malulagdImn 3(3-0-6)
Biotechnology
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Development of biotechnology; processes in biotechnology; fermentation technology; genetic engineering;
plant biotechnology; animal biotechnology; microbial biotechnology; biotechnology applications; ethics and
biotechnology; patents and regulations
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722-421 %nmnszﬂ‘uimaqmmzsmuwaa 3(3-0-6)

Molecular and Cellular Biology

ax = s s o ax 4 ) Y ¢

ATNMITANHULBDD mﬂ‘ﬂiznauﬁzﬂuimaqauammmuammmmaa Iﬂi\?ﬁi?\i!lﬁ%ﬁﬂﬁ’l"’ﬂ’i)ﬂ!ﬁ]ﬂﬁﬁ N3
o ~ = o s A  aa = s a s
NINIUVBDIIU ﬂ"lﬁﬁ%}NIl]iﬁu HAZNIINIUAN NMTTUATICHNTAUINADN mnﬂaauamwmmwaa FIINY1VOIBAQ

y X s

nmmummzmaaﬂﬁmm

Method of cell study; molecular composition and cell metabolism; cell structure and functions; gene actions;
protein synthesis and regulation; nucleic acid synthesis; cell differentiation; biology of muscular and nervous cells

(Y3 a a d
722-431 ﬁmgmmmuazmmnmmammmﬁm 3(2-3-4)

Morphology and Anatomy of Plant
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Cell types and tissues; growth and development; anatomy and external form of root, stem, leaf, flower, fruit and

seed; evolution of plant structure; laboratory practices on topics covered in class
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Vertebrate Zoology
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Prerequisite: 722-241 General Zoology
Biology, classification, zoogeography, and phylogenetic relationships among vertebrates and ancestor, as well
as comparative morphology and anatomy of vertebrates
722-444 ﬂﬁﬁ’ﬁmié’ﬂﬁmwmffmﬁﬁﬁnszgn”uﬁé’a 1(0-3-0)
Vertebrate Zoology Laboratory
UfiAmsamiiadeluian 722-443 dnainewesdaiiinszgndunda
Laboratory practices on topics covered in 722-443 Vertebrate Zoology
722-445 NYBINEN 3(3-0-6)
Histology
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Structure and characteristics of cellular tissues of animals; histogenesis and histophysiology of organs of
various systems
722-446 uiansuyINe 1(0-3-0)
Histology Laboratory
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Microscopic laboratory practices on structure and characteristics of cellular tissues and organs of various
systems
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Evolutionary and Developmental Biology of Organisms
31879951 9AUNDU: 722-231 wqwmﬁm{ﬁﬂﬂ, 722241 darineialel, 722-351 finainen,
722-361 WugMaAas
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Prerequisite: 722-231 General Botany, 722-241 General Zoology, 722-351 Ecology,
722-361 Genetics
Principles and mechanisms of evolution, natural selection, speciation, evolution of organisms and humans; as

well as developmental mechanisms, fertilization, growth, cell differentiation, organ development of plants and animals;

and case studies in evolutionary and developmental biology of organisms
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Ecosystem Management
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Basic concepts of ecology for ecosystem management; ecological structures, processes and mechanisms;
fundamental knowledge and understanding for planning and management of ecosystem; partitioning and holistic
management; case studies: single and mixed cropping agricultural systems
722-452 HOAINN IMUTITN 3(3-0-6)

Cultural Ecology
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Basic concepts of ecology; relationship between ecology and culture; adaptation processes and cultural ecology;
thinking system, religion, traditions, ethics and local wisdom and the conservation and management of resources; policy
impacts on cultures and community-based resources management and on nature
722-461 WUFIAINTIN 3(3-0-6)

Genetic Engineering
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Structure and properties of nucleic acid; DNA replication; transcription and translation; gene expression and
control; basic techniques in genetic engineering; enzymes in gene cloning; cutting and joining DNA; cloning vectors;
gene cloning; DNA sequencing; gene transfer to plant and animal cells; application of genetic engineering in medical
science, industry and agriculture; bioinformatics; biosafety of genetically modified organisms
722-462 Wugman3luana 3(3-0-6)

Molecular Genetics

Iﬂi\iﬁ%ﬁllﬂz’t‘)ﬁ?{ﬂi$ﬂﬂﬂﬂ1ﬂlﬂﬁﬂlﬂﬁal§ul’t‘) ﬂWidWﬂLL‘]JU‘U?N?‘ILSUL?J msneasHatazmsudasiavosas
Wugnssy mamuaumsiaasesnvesauluInsuailon Adueuazmstaszifionves ABUe MIAIUANMT
uaaseanvessuluguas Tea M3nats Mgeuusudue maliamaiugmans Tuanauazmsilszgng 19

Structure and chemical composition of DNA; DNA replication, transcription and translation; regulation of gene
expression in prokaryotes; DNA and genome structure; regulation of gene expression in eukaryotes; mutation; DNA

repair; molecular genetic techniques and applications
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Microbial Physiology
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Chemical composition, structure and function of microbial cells; assimilation; growth; bioenergetics and
microbial metabolism; biosynthesis of cell components; microbial cell-cell communication; factors affecting microbial
activities
722-474 MsAavoazgRANIY 3(3-0-6)
Infection and Immunity
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Principles of immunology; antibody immune responses and cell-mediated immune responses; antibody

production; properties of antibody; types of cells involving immune systems; antigen-antibody reaction; medical
important microorganisms on morphology, culturing, physiology, classification and identification; pathogenesis;
epidemiology; prevention and control focusing on pathogenic bacteria, viruses and fungi

722-475 URiAmsmsfaienazgifuiu 1(0-3-0)

Infection and Immunity Laboratory

Yy o & g

a wva a a a a a 4
ﬂ"lﬁﬂﬂﬂ;]llGlL‘I/IﬂUﬂVIN?gl}"Iu’WIfJ"IQMﬂM UIUDIAUUATNTNIATIINGTINNNITUNNY
A theoretical and practical study of techniques used in basic immunology and medical microbiology
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Plant Tissue Culture
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Co-requisite: 722-487 Plant Tissue Culture Laboratory
Principles of plant tissue culture; laboratory and equipments; basic techniquesand advantages of plant tissue
culture; development and differentiation of plant tissue; micropropagation; callus culture; cell suspension culture;
protoplast culture; somaclonal variation; applications of plant tissue culture technique in agriculture, biotechnology and

plant genetic engineering; study on research topics in plant tissue culture
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Plant Tissue Culture Laboratory
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Laboratory equipments and basic techniques in plant tissue culture; preparationof plant tissue culture media;
selection and surface sterilization of explants; subculture; callus culture; cell suspension culture; initiation of culture from
various explants; growth and development of plant tissue in culture; transfer of plantlets to soil
722-492 FHNUIMIFIINEN 1(0-2-1)
Seminar in Biology
o < 1 A a o =R
dunnlutszaulny q lugrnsine Tagtinanun
Seminar on current issues in biology by students
722-493 eyriaMazIInen 2(2-0-4)
Special Problem in Biology
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Experimental research on certain topics of interest in biology under project advisor; oral presentation and
submission of research report
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General Physics |
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Vector; motion in one and two dimensions; law of motion; circular motion; work and energy; conservation of energy;
linear momentum and collisions; rotation of a rigid object; rolling motion and angular momentum; oscillatory motion,
law of gravity; static equilibrium; properties of matter; fluid mechanics; wave and sound; thermal and the kinetic theory
of gas
723-112 Wananall 2 3(3-0-6)
General Physics II
@ ad a
auwldh agueamd dndlvldh auquazladidnnin nszuauazanudiumu 2993 rldhnszuanss
g > 4 T o aa v &
qdUWLNLAN ﬂj;]‘lJEN‘I/\hi"ILﬂfT’J\ii]i%‘lﬁ?ﬂiguﬁﬁﬁll ﬂaulllllﬁﬁﬂvl%lﬁ"l ‘Vlﬁuﬁ1ﬁ§]§ Wﬁﬂéuwu“lﬁmﬁmﬁ’u
Electric fields; Gauss’s law; electric potential; capacitance and dielectric; current and resistance; direct current
circuits; magnetic fields; Faraday’s law; alternating current circuits; electromagnetics waves; optics; introduction to

modern physics



723-113 windlandiialy 3(3-0-6)
Principles of General Physics
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Introduction; mechanics; vibrations and waves; fluid mechanics; sound; optics; thermal and the kinetic theory
of gas; electric fields; magnetic fields; current circuits; introduction to modern physics
723-114 UFiiamsWana 1(0-3-0)
Physics Laboratory
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Laboratory practice on topics covered in length measurements; empirical equations; Newton’s second law of
motion; simple harmonic motion; flexibility; viscosity of the liquid; surface tension of the liquid; electrical equivalent of
heat; resistance of the resistor; conversion of galvanometer into voltmeter and ammeter; charged and discharged of the
capacitor; series AC circuits; curved mirrors and lens
723211 UiiAmsilandal 1 1(0-3-0)
General Physics Laboratory I
Ufiiamsifeaduiadeludan 723-111 fandialy 1
Laboratory practice on topics covered in 723-111 General Physics |
723212 URiRmsHandial 2 1(0-3-0)
General Physics Laboratory I1
UftiRmsmetuideludn 723-12 Wandial 2
Laboratory practice on topics covered in 723-112 General Physics II
723-221 nafmans 1 3(3-0-6)
Mechanics |
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Prerequisite: 723-111 General Physics I, 723-112 General Physics II
Motion of a particle in one, two and three dimensions; motion of a system of particles; rotation of a rigid body

about a fixed axis; gravitation; moving coordinate systems; vibrating string
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Heat and Thermodynamics
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Prerequisite: 723-111 General Physics I, 723-112 General Physics 11
Basic concept of thermodynamics; thermal properties of pure substance; equation of state; laws of
thermodynamics; entropy and thermodynamics potential
723-223 namanivesiag 3(3-0-6)
Mechanics of Materials
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Prerequisite: 723-111 General Physics I, 723-112 General Physics 11
Classification of materials; stress-strain relations; torsion; bending; energy theorems; stress and strain
transformation; yield criteria and stress concentration
723224 MsduazAaY 3(3-0-6)
Vibrations and Waves
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Prerequisite: 723-111 General Physics I, 723-112 General Physics II
Free vibrations; damped and forced vibrations; travelling waves; superposition of waves
723-241 Wanduwulval 3(3-0-6)
Modern Physics
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Prerequisite: 723-111 General Physics I, 723-112 General Physics 11
Introduction; Einstein's’ special theory of relativity; foundation of atomic physics and quantum physics; Bohr
and Sommerfeld’s models for the hydrogen atom; physics of nucleus and introduction to solid state physics
723242 Wandeznen 3(3-0-6)
Atomic Physics
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Prerequisite: 723-111 General Physics I and 723-112 General Physics 11



Foundation of quantum physics; atomic theory; wave mechanics and quantum mechanics for hydrogen atom;
molecular spectrum and structure
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Electronics
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Semiconductor theory; diode; diode circuits; types of diode; transistor, small and large signal amplifier;
feedback; oscillators; FET; operational amplifier; digital system; combination of digital circuits; sequential of digital
circuits; AD and DA converter; digital application circuits
723-253 UfiiAamsorannseding 1(0-3-0)

Electronics Laboratory

UfiRnsResuiadeluden 723-251 Bidnnseiind

Laboratory practice on topics covered in 723-251 Electronics
723-281 WandFendinmans 1 3(3-0-6)

Mathematical Physics I
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Correspondence between mathematics and physical quantities; rate of changing; a little amount of changing;
physical summation; equations describing simple physical events; force and potential fields; source; rotational field;
coordinates and transformation; approximation; Fourier series
723-282 WandBandinmans 2 3(3-0-6)

Mathematical Physics 11

aumsusseemgmaauuiumassuionas fiuvdsdudia  aumsmsivavesanwden  aumsadu
Wastuve sl siFedou aumaFaoyius luneildnd

Equations describing events with and without source; equation of heat flow; wave equation; functions of
complex variable; differential equations in physics
723-321 namans 2 3(3-0-6)

Mechanics II
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Prerequisite: 723-221Mechanics I

Lagrange’s equation; Hamillton’s equation; inertia tensor; rotation of rigid body; Oscillation



723-322 Ufiiamsnamans 1(0-3-0)
Mechanics Laboratory
Ufiamanerduiate luimn 723-221 namaas 1
Laboratory practice on topics covered in 723-221 Mechanics |
723-323 namaniiBeada 3(3-0-6)
Statistical Mechanics
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Prerequisite: 723-222 Heat and Thermodynamics
State of a system; entropy and temperature; Boltzmann distribution and Helmholtz free energy; thermal
radiation and Planck distribution; chemical potential and Gibbs distribution; ideal gas; Fermi and Bose gases; Gibbs free
energy and chemical reactions; phase transitions
723-331 llhwazimimdn 1 3(3-0-6)
Electricity and Magnetism [
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Prerequisite: 723-111 General Physics I, 723-112 General Physics 11
Electrostatic fields; electric field in material space; electrostatic boundary-value problems; magnetostatic fields;
magnetic force and magnetic material; Maxwell’s equation
723-332 lelfwazimiman 2 3(3-0-6)
Electricity and Magnetism II
a v oo 1 ] <
F1IB1VIAUNDU: 723-331 llwﬂ'lllﬂm!,lllﬁﬁﬂ 1
o s A I Voo A v 9 o A
AUNTUDILUNELIND ﬂﬁuumﬂaﬂhlwvs‘h NoUInNAU T1YDINA mmaﬂﬁ]q‘uuau g
Prerequisite: 723-331 Electricity and Magnetism |
Maxwell’s equation; electromagnetic wave; wave guides; antennae; other modern topic
723-333 Ufiamsluihwezmimdn 1(0-3-0)
Electricity and Magnetism Laboratory
UFiamsneaduiiteluin 723-331 Tiwazwiman 1

Laboratory practice on topics covered in 723-331 Electricity and Magnetism [



723-334 NAUAAASBINENIN 3(3-0-6)
Physical Optics
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Prerequisite: 723-111 General Physics I, 723-112 General Physics 11
Nature of light; wave equation; harmonic waves; plane waves; spherical waves; cylindrical waves; basic laws of
electromagnetic theory; photons and light; superposition of waves; interference; Fraunhofer and Fresnel diffraction;
polarization; scattering and absorption; lasers; holography; nonlinear optics
723-335 UFiAamsiinumans 1(0-3-0)
Optics Laboratory
UfiiRnsRetuiadeluden 723-334 siruenaadiFamonin
Laboratory practice on topics covered in 723-334 Physical Optics
723-341 NamaAIAOUAN 1 3(3-0-6)
Quantum Mechanics I
A niaRuneu: 723-241 Handuwu i
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Prerequisite: 723-241 Modern Physics

State of quantum system; representation of dynamic variables; commutator; ladder operator: one dimensional
simple harmonic oscillator and angular momentum; hydrogen atom; magnetic effects in quantum systems; superposition
principle; matrix formulation of quantum mechanics
723-342 Wanaiiundes 3(3-0-6)

Nuclear Physics
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Structure of nucleus; radioactivity; nuclear reaction; interaction of radiation with matter; particles accelerator;
radiation detector and measurement; radiation safety
723-343 Wanaiundesdszgnd 3(3-0-6)

Applied Nuclear Physics
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Prerequisite: 723-342 Nuclear Physics



Radiation use for diagnostic and therapeutic purposes; archacological and geological dating, application in
environment and industries
awua ala da J
723-344 Ufiamsianatiunaes 1(0-3-0)
Nuclear Physics Laboratory
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Prerequisite: 723-342 Nuclear Physics
Nal (TI) scintillation detector; mass attenuation coefficient of materials; Geiger-Muller detector; detector
resolution; energy calibration curve of detector; solid state nuclear track detector; In situ measurement with Nai (TI);
surface barrier detector; TLD dosimeter; amplier electric signal measurement
723-351 drannsetindszynd 3(2-3-4)
Applied Electronics
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Prerequisite: 723-252 Digital Electronics
Microprocessor; structure of single board microcomputer; interfacing and its applications
o v v Al d
723-352 muldsunsudmSuinilana 3(2-2-5)
Programming Language for Physicists
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Principle and syntax of computer language; practice of writing and developing a computer program using a
selected language
al|a da o A v
723-353 Wanamemiuianlosnu 3(3-0-6)
Introduction to Computational Physics
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Algorithm of programming; using computer to analyze physics lab data; numerical method and its application;
study of some mathematical software
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723-361 Wanaweaues 3(3-0-6)
Polymer Physics
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Prerequisite: 723-223 Mechanics of Materials
Physical properties of polymers; linear viscoelasticity; mechanical properties; failure properties; thermal and
electrical properties
a wua al|a  d a d
723-362 UFuamsiananeaiies 1(0-3-0)
Polymer Physics Laboratory
M3IATIERauAmIIZYeInE AR MBS paiioNileg 171 109 DMA, DSC, universal tensile machine,
- . A a4 A A X
rebound resilience tester, impact tester LAZIATDINDDU forvnivuulueuan
Analysis of polymer characteristics using available instruments; e.g. DMA, DSC, universal tensile machine,
rebound resilience tester, impact tester, and others
Al d
723-371 s3allana 3(3-0-6)
Geophysics
a A @ Aaa o Y 1A 9y 1 < k4
nouRnernussaiand Uszneudreuruaulva A Tiuoas wimanlan eguazanuieuveslan
Theory of geophysics including seismology, gravitation, geomagnetism, geochronology and thermicity of earth
723-381 malulagnasny 3(3-0-6)
Energy Technology
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Energy; fossil energy; solar energy; wind energy; hydro energy, geothermal energy; nuclear energy; bio-mass
energy; pollution
d 1awva
723-382 Mamanslia 3(3-0-6)
Practical Astronomy
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Astronomical coordinate; time; celestial sphere; rising and setting of stars; the sun; the moon; planets; telescope
ala ¢ X g
723-391 V\Iﬁﬂﬁﬂiﬁfﬂﬂ1ﬁ!‘ﬂﬂx‘]ﬂu 3(3-0-6)
Introduction to Atmospheric Physics
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Levels of components of the atmosphere, radiation phenomenon and the phenomenon of light, vapor and water;
thermodynamics of the atmosphere; dynamics of the atmosphere; electricity in the atmosphere
723-441 DAFANSAIBDUGN 2 3(3-0-6)
Quantum Mechanics II
A NTIRUReU: 723-341 NaMAATAIBURN 1
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Prerequisite: 723-341 Quantum Mechanics [



Introduction; quantum mechanics in three dimensions; identical particle; time-independent perturbation theory;
variation principles; WKB approximation; time-dependent perturbation theory; scattering
723-442 F@andamuzvaands 3(3-0-6)

Solid State Physics
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Prerequisite: 723-323 Statistical Mechanics and 723-341 Quantum Mechanics I

Crystal structure; reciprocal lattice; crystal binding; crystal vibrations and thermal properties; free electron
Fermi gas; energy band; semiconductor crystal
723-443 AFarAmsEnaumdna 1(0-3-0)

Modern Physics Laboratory
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Prerequisite: 723-241 Modern Physics

Laboratory practice on topics covered in 723-241 Modern Physics
723-444 Wandguaw 3(3-0-6)

Health Physics
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Types of radiation; radiation unit; radiation injury; radiation syndromes and radiation protection
723-452 Mm3daesningmsaimail@nadianenfiunes 3(3-0-6)
Computer Simulation of Physical Phenomena
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Prerequisite: 723-352 Programming Language for Physicists
Computer simulation of physical phenomena and current interesting physics problems
723-453 ﬂﬁﬁ’ﬁmﬁﬂ%néﬁmmuﬁama% 3(2-2-5)
Computer-Based Physics Laboratory
ms 13 luTnsreuiiunes sudfiidmsneiland mageuTusneuiinaes sudfimemeiland
Use of microcomputer in physics laboratory and their interface
723-454 m3l¥nenfiumesudifammailand 3(3-0-6)
Computer Aided Solution of Physics Problems
FnunTusunsunouiunes v Tsunsuierwudlymimeiland

Solving physics problems using certain computer programs



723455 lnsnewinsaaediiiosdy 3(3-0-6)
Introduction to Microcontroller
Tassadazndnmahavesyl luTasneu Tnsamesfiauls
Structure and operation of some interesting microcontroller chips
723-471 ssdilanalszyna 3(3-0-6)
Applied Geophysics
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Prerequisite: 723-371 Geophysics
Geophysics application for gravity; radioactive; seismic; magnetic; electrical and electromagnetic methods
723-472 Ufiiamsssditandiszgnd 1(0-3-0)
Applied Geophysics Laboratory
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Prerequisite: 723-371 Geophysics and 723-471 Applied Geophysics
Laboratory practice on topics covered in 723-471 Applied Geophysics
723-481 Wandsmasio 1 3(3-0-6)
Contemporary Physics I
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Study of contemporary advanced physics topics selected by lecturer
723-482 anasvasie 2 3(3-0-6)
Contemporary Physics 11
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Study of contemporary advanced physics topics selected by lecturer
Al d
723-483 Peyviimailana 3(3-0-6)
Physics Problems
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Analysis of certain physics problems and common errors
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723-484 vianWanaveanIeade 3(3-0-6)
Physical Principles of Instrument
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Physical principles of electron microscope, optometric instrument, magnetic instrument, x-ray instrument and

others



723-485 Uftiamslulsdlnauilang 3(2-3-4)
Physics Workshop
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Instruments and tools; physical material selection; construction of physical instruments; electrical care in
laboratory; repair and maintenance of scientific equipment
723-486 dwnniland 1(0-2-1)

Physics Seminar
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Research and presentation of selected topics in physics
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723-487 Tasanuilana 3(0-9-0)

Physics Project

Anhiseluaniland

Research project in physics

al|a do [
723-488 Wanaamsung 3(2-3-4)

Physics for Teacher
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Study and analysis in curriculums and textbooks of General Science; Physical Science and Physics in secondary
level as well as educational media produces; Physics teaching equipments; reparation and maintenance equipments;

including news and Physics update technology and trend of Physics curriculum development
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724-210 Inenenaaslan 3(3-0-6)
Earth Science
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Hypotheses about the universe, galaxies, stars, solar system and the earth; nature and structure of the earth
interior; changing of the earth, structural geology, geological and natural resource survey through geophysics methods
and modern technology; oceanographic surveys, atmospheric science, biosphere, earth history, fossils and evolution of

life



724-213 walulagadialvu 3(3-0-6)
Modern Technology
a =) LY 1 ) d‘ =) GRS
mmsuazmalulagaivlvl  malulagasaumauazmsaoeans i luma TuTagma TuTagsanw
maluladmdTuy maluladmandanu maluladyuoud malulagnuerma uazmaluladaiolmion o
Y £ S @ a1 Aaa [ a
v Tumswannmalulagluewna wansznuvoamsianmama TulagaesdIadiaunas 535551A
Modern science and technology, information and communication technology, nanotechnology, biotechnology,
genomic technology, energy technology, robotic technology, acronautic technology, and the modern technologies; trends
of technology development in the future; impacts of technological development on life, society, and the nature
[ o v A d
724-214 MP1DINYHAIHIVINGIANAAT 3(3-0-6)
English for Science
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Speaking skills, listening, reading and writing; concentrate in reading and summarizing important scientific
research and documental science including practice English writing, abstract form publications and media
724-313 Inenenansniemn 1 3(3-0-6)
Physical Science I
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Sources of energy, production and utilization of energy; their strength, weakness and impacts; conservation of
energy
724-314 INNFAAIMENIN 2 3(3-0-6)
Physical Science 11
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Synthetic materials; polymer soaps and detergents; natural of light; colors of materials, fibers, dyes, cosmetics
and medicine
724-320 BIUNVANY 3(3-0-6)
Geohazards
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Process and effects of geological hazards; earthquake, volcanoes, tsunami, landslide, climate change
724-321 malulagnasniosdiu 3(3-0-6)
Introduction to Energy Technology
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Energy; fossil energy; solar energy; wind energy; hydro energy, geothermal energy; nuclear energy; bio-mass

energy; pollution
a d

724-322 HIUAANT 3(2-2-5)

Geological Science
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Concept and scope of geology; the origin of earth and geological time; rocks and occurrences of rocks;
weathering and erosion; minerals, soil and their occurrences; earth structures, earthquake, diastrophisms and
geomorphology; hydrogeology and water resources; geological survey and research
724-323 Maan’ 3(2-2-5)

Astronomy
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History and development of astronomy, celestial sphere, earth, moon, planet, asteroids, comets, celestial bodies,
sun, stars and their natures; stellar system, milky way, galaxies and the universe; astronomical instruments
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724-324 ﬂﬁ%!ﬂu?ﬂﬂ1ﬂ1ﬁﬂﬂuﬂ§$uﬁ 3(3-0-6)

Current Issues in Sciences
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Currently interesting issues in Science, affecting human beings, living creatures and environment in local,
regional and global levels
a a ¢
724-325 mﬂizﬂyguazmmammu 3(3-0-6)
Invention and Design
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Evolution of technology and inventions and their effects on human being; the way technologies and inventions
are created and improved, their effects on human evolution. Providing a collaborative learning environment in which

teams create ideas that emulate outlined problems. Supporting group learning, encouraging creative ideas and designs to

deal/tackle/emulate online problems
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Alternative Energy
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Different types of alternative energy; basic principles of operation, achievable efficiency, cost and their effects
on the environment; the obstacles to their wide implementation in industrial community and consumer applications; the
role of social attitudes and government planning, financial investments and incentives
724-328 HAN¥MANS 3(3-0-6)

Forensic Science
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Views of forensic science relating with investigating physical, chemical and biological items of evidences;
concepts of applying basic chemistry and analytical technique and instrumentation for the forensic analysis of substances
such as grass, soil, hair, ink, bullets, gunpowder and drugs; evidence gathering and preservation, identification of body
from fluids, hair, fingerprints and DNA
724-329 *n%f‘wmnsﬁssum?maznnw%fnﬁémmé’au 3(3-0-6)

Natural Resources and Environmental Conservation
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Significance of natural resources and environmental conservation; principles and theories in environmental
conservation; environmental conservation problems and solution; law of natural resources and environment
724-330 MsYAMINEINUBEaNYsTANEMN 3(3-0-6)

Effective Energy Management
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World energy resources and consumption; non-renewable resources and renewable energy; development of
energy production, impacts on environment; energy crisis; efficient use of energy; appropriate energy management for

economic and environmental sustainability
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Environmental Pollution
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The environment; pollutants and environmental pollution; environmental crisis, water pollution, air pollution,
soil pollution, noise pollution, nuclear pollution, solid wastes; prevention and solutions to environmental pollution;
environmental laws
724-332 aJaﬁy‘nNﬁumnﬁﬂszaﬁuﬂmn1wﬁ1 3(2-2-5)
Water Pollution and Water Quality Assessment
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Water resources and hydrologic cycle; Water property and water uses from natural waters; Water pollution and
effects on environment; State of water pollution; Laws and regulations related to water pollution control, Water quality
index, criteria and standard; Water quality assessment and analysis of physical, chemical and biological characteristics of
water; the selection of appropriate technology for water pollution management
724-333 MAaNEMIIMA 3(2-2-5)

Air Pollution
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Air components; importance of air to human; air pollutants and sources; microorganism and other air pollutants;
health effects; principles of prevention and control of air pollution
724-334 HANHNEAUAZNTIAMS 3(3-0-6)

Soil Pollution and Its Management

a o w [

fu waiy vaREMeAY MIinzatevesdu audy aus funfes aung ilo 519y mathiagauun
¥nstisavends auluiige Aufinwgu msvhlsidenasy Authaemy

Soil; pollution; soil pollution; erosion, saline soil, alkaline soil, acid soil, peat soil; fertilizers; poisonous
elements; materials reuse and recycling; waste treatment; high land soil; plain soil; shifting cultivation; mangrove forest
soil
724-335 mﬁwmsémmé’au 3(3-0-6)

Environmental Management
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State of the environment and concerns of environmental sustainability; economics for the environment;
environmental impact assessment; regulations and policies on environmental management, environmental agencies;
standards of environmental management; [ISO 14000
724-337 msilszfiumansenudunadon 3(3-0-6)

Environmental Impact Assessment
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Principles and procedures of environmental impact assessment; environmental impact resolutions;
environmental quality monitoring; reports of environmental impact assessment; case studies on environmental impact
assessment of development projects
724-338 maluladaunaaei 3(3-0-6)

Environmental Technology
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General principles of environmental technology, causes and impact of environmental pollution, environmental
technology implementation, applications including wastewater treatment technology, air pollution control technology and
solid and hazardous wastes management technology
724-339 Ufvamsmaluladdaunadon 1(0-3-0)

Environmental Technology Laboratory
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Techniques for analyzing representative samples to monitor environmental quality using physical, chemical and
biological parameters, sampling and sample preservation techniques and field trip
724-340 M3damsyacleaazveuddUAIIE 3(3-0-6)

Solid wastes and Hazardous wastes management
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Definitions and classifications of solid and hazardous wastes, sources and compositions, collection, transfer and

transportation, separation, recycling, disposal of solid and hazardous wastes, laws and regulations relating to solid and

hazardous wastes
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Occupational Health and Safety
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General principles of occupational health and safety, toxicology and occupational health, workplace hygiene
and ergonomics, occupational diseases, occupational accident and hazard, hazard prevention and control, management of
safety environment and workplace, risk assessment in occupational health and safety, occupational health laws,
occupational health and safety in environmental impact assessment
724-342 msm‘mﬁﬂmuﬂmmwéamm’{au 3(3-0-6)

Environmental Quality Monitoring
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Sampling design, techniques for data collection, measurement, data analysis and interpretation of environmental
samples procedure to report environmental quality monitoring in accordance with the laws, regulations, standards and
relevant criteria
724-343 qwn‘immazms%’ﬂmsﬂ%’wmnﬂ% 3(3-0-6)

Hydrology and Water Resource management
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Water for the world and hydrological cycle, Structure, distribution and properties of water resource,
Precipitation, Evapotranspiration, infiltration and water balance, Catchment formation, streams, swamp, sea, ocean and
groundwater, Floods and droughts, Catchment hydrology and Land-atmosphere interactions, Modern technology and
hydrological networks. The King’s philosophy and managing water resources for sustainable development
724-344 !ﬂﬂﬁﬂﬂ]i!‘ldlﬂu ua:ﬁnaua‘mmumiﬂszaﬁuwanizﬂuﬁméaumﬁﬂu HasguUMmwn 3(3-0-6)

Technical Writing and Presentation for Environmental and Health Impact Assessment Report
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Science Communication and modern innovation, Mass Communication ethics, Effective communication skill
for scientist, Target group analysis, Technical Writing and Presentation for environmental science, ICT Based
Communication Channels Preferences towards Knowledge Sharing among Multicultural stakeholders, Information
security access control system, Principle of environmental and health impact assessment, Public participation and
monitoring of environmental quality, Public policy and conflict management, Steps of academic report writing and
presentation, Case study of environmental and health impact assessment reports of energy, water resources and
infrastructure development projects

° a d o y

724-404 MsinaudsmSuInenmansnalyd 300 ¥lug

Field work for general science
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Field work in general science or related fields for a minimum of 300 hours
d

724-415 Inensnaasmeanzia 3(3-0-6)

Marine Science
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Structure of the ocean; chemical, physical and biological aspects of the sea; marine environment and
ecosystems; productivity of the ocean; ocean circulation, current, waves, and tides; estuary, shorelines and shoreline
processes; marine sediment, deep ocean floor
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724-424 INNFIAATUITYNA 3(2-2-5)

Atmospheric Science
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Composition and nature of the atmosphere; physical processes and energy in the atmosphere; heat, and heat
balances, vapor; the effect of thermodynamics; condensation electrical status, stability and instability in the atmosphere;
cloud, cloud formation and radioactive property of cloud; atmospheric motion and circulation; meteorological
experiments; data management and weather forecast
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724-428 1NAUANININYNFAIAAT 3(2-2-5)
Science Techniques

A ¥ A A a s A a v ' 4 A
ﬂ1§la@ﬂLLa%ﬂ'liﬂﬂalsﬁlﬂﬁﬂﬂﬂﬂ‘ﬂ']\nﬂfﬂﬂ'lff@]i INDNITHOULAZHITS NITEAITNW UATNITHEDULATDINDONN

a 3 o o a @ a v a 4
omans manuiniae gUnssinainnmans msdalldsunsumsaeuinnmans uazmitaninisutiie



afaenlszaumasimainenans  mseonuuuieslfiiamsuaziesFouinemans  uisedumsanm
Innmanas

Selection of appropriate instruments and tools for science teaching and demonstrations; instrumental
construction and repair; maintenances of scientific instruments; design of science programs and activities, laboratory and
classroom; research in science education
724-429 F33uIANTA 3(2-3-4)

Natural Therapy
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Eco-philosophy and state of the environment and the trend of human life; natural therapy principles for the
quality of life; alternative ways of practicing; herbs in daily life; natural products and production standards
724-431 MsaeMIINNMans 3(2-2-5)

Science Presentation
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Use of skills useful to the study of science for inquiry techniques in science presentation; scientific report;
science articles and research report writing; poster presentation; selecting and designing media for presentation and
practices
724-435 BIaONENFUNAToN 3(3-0-6)

Environmental Geology
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Environmental geology; the changing from geological processes; geology of Thailand; mineral resources; land
use planning, protection and solutions; appropriate site selections for waste disposal, dam, reservoir, tunnel and
transportation route
724-441 ﬂmumﬁmymﬁﬂmﬂmﬂ% 2(90)

Special Problems in Science
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Study of selected topics in science with an emphasis on experimentation
724-442 @uN 1(0-2-1)

Seminar
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Seminar on the topics which related to science
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Laws for Science and Technology
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History and developments of laws for science and technology; relationship between modern laws and science

and technology; laws for intellectual properties, patent registrations and regulations; laws for environment, food and

medicine; Thailand’s institutes and organizations of laws which are responsible for science and technology
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Mathematics I
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Limits and continuity; derivatives and applications; differential; limit of indeterminate forms; multivariable
functions and partial derivatives
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746-114 AUAFIAAT 2 3(3-0-6)
Mathematics 11
A v ) 1o D v Jdo w J @ o J T v o w
Ysnus lisiiamwa USiusinawa uaznmsilszgnd USwus luasauueynsueiug oynsuias
Indefinite integrals; definite integrals and applications; improper integrals; infinite series; power series
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746-211 AMAMIAANT 3 3(3-0-6)
Mathematics I11
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Polar coordinate; vectors and analytic geometry in 3-dimensional space; first order differential equation and
applications
746-221 NBAMATIUTY 3(3-0-6)
Linear Algebra
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Matrices and determinants; systems of linear equations and elementary operations; vector spaces; linear

transformations; eigenvalues and eigenvectors; and applications
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Graph Theory
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Graph; subgraph; operation on graph; graph isomorphism; path; tree; Eulerian and Hamiltonian graph;
networks; connectivity and matching; partition and planarity; colouring
d a d
746-223 ATINATAINASNINGIN 3(3-0-6)
Logic and Proofs
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Logic and proof methods; quantifiers; proofs involving quantifiers; mathematical inductions; proofs of
theorems concerning sets, relations, functions, finite and infinite sets
746-224 NQUHA 3(3-0-6)
Set Theory
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Properties of sets; finite sets; infinite sets; set operations; equal sets; power sets; equivalent sets; relations;
equivalent relations; functions; types of functions; composite function; infinite countable sets; uncountable sets; cardinal
numbers
a da
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Discrete Mathematics
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Logic gates; relation form for database; function; introduction to graph and tree; algorithm analysis;
introduction to counting principle; Pigeon’s hole principle; inclusion and exclusion; generating function; recurrent
relation
a v d v
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Ordinary Differential Equations
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First order differential equations; second order differential equations; high order differential equations and
applications; differential equations with variable coefficients; system of linear differential equations; Laplace transform

and its application; Fourier series; boundary value problems; introduction to partial differential equations
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Probability Theory

o @ Ay Y N A 1 I A @ ] IS @ [}
NaNMIUVIUBIAY ‘1J'5Qmtnum%quung]mmﬂ‘ummumwﬂumuﬂiqmmzmmﬁ]mm NITNIAHUIY
o 1 o A o 1 o A % o A
sazanulsdsou ﬁ\iﬂGI)"Llﬂ?Jﬂ'lluﬂﬁﬁf]ﬂmﬂf)ﬂ'lluﬂillmuﬁ WQﬂ%uaﬂnmzmwwzmiﬂmwmmmummu‘lmuaz
I a 1 1Y 1 a ° aa U

anuiludasy msgmﬁ’wmmuﬂiqu oaumM sy ﬂmmmmumﬂmyaamqmuﬂmq

Introduction to counting; probability spaces; probability laws; random variables and its distributions;
expectation and variance; generating functions; moment generating functions; characteristic functions; conditional
expectation and independent; convergence of random variables; Chebyshev’s inequality; laws of large numbers; the
central limit theorem
746-321 NFAMAMINEITN 3(3-0-6)

Abstract Algebra
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Group; ring; field and applications
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Multivariable functions; limits and continuity; partial derivative; multiple integrals; line integrals and surface
integrals
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Mathematical Analysis I
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Real number system; topology on the real line; sequences of real numbers; limits and continuity; differentiation;
Riemann integrals; series of real numbers
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Vector Analysis
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Algebra of vector; geometrical applications; differentiation of vector functions; gradient, divergent and curl;
integration of vector functions; line integral; surface integral volume integral; Green’s theorem in the plane; Stoke’s
theorem; Gauss’s theorem; curvilinear coordinates
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Introduction to Topology
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Metric spaces; topological spaces; continuity; homeomorphism; connectedness; compactness
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Numerical Methods I
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Error in numerical computation; solving nonlinear equations; solving linear equations system; interpolation;
least-squares approximation; numerical differentiation and integration; numerical solutions of ordinary differential
equations
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Introduction to Partial Differential Equations
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Fundamental methods for the solution of partial differential equations; classification of first and second order
partial differential equations; Dirichlet and Neumann problems; hyperbolic partial differential equations; parabolic partial
differential equations; elliptic partial differential equations
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History of geometry; fundamental concepts of geometrical; measuring; Euclidean geometry; Non-Euclidean
geometry; modern geometry
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Mathematical Models I
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Introduction to mathematical models; modeling processes and techniques; differential equations and finite
difference approximation; errors; modeling from biological; environmental; physical sciences
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Computational Software
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Computational software, simulation for mathematical demonstrations
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Number Theory and Applications
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Greatest common divisors and Euclidean algorithm; prime numbers and fundamental theorem of arithmetic;
congruences; Euler’s phi functions; perfect numbers; primitive root and index; Diophantine equations; Gaussian integer;
quadratic residue; application of number theory
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Functions of Complex Variable
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Complex numbers, complex functions, differentiations, analytic functions, elementary functions, complex
integrals, Laurent series, Residue theorem and applications, conformal mappings
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Seminar
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Presentation of an interesting topic concerning to the field of mathematics; statistics or computer science
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Special Topics in Mathematics
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Modern and interesting topics in mathematics
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Operation Research
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Principle of operation research; linear programming; dual simplex theorem; dual problem; transportation
problem; transmission problem; management problem; network analysis; project evaluation; queuing problem
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Principle of Statistics
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Designing of study; research question; target population; research methods; types of study, data type, data

graphing; technique of data presentation and communication, summarizing data, normal distribution, distribution of mean



and proportion, sampling confidence intervals; hypothesis testing, data comparison for many groups; linear relation; t-
test; analysis of variance; regression and correlation analysis; chi-square test
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Sampling Techniques
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Principle and procedure in a sample survey; probability and non-probability sampling; sampling techniques:

simple random, systematic, stratified, one-stage cluster and multi-stage cluster samplings; sampling error; allocation of

sample size; sampling techniques to applications
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Population definition; population theory; demographic data; population composition; population transition;
fertility; mortality; migration; life table; population projection; population policy
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Multivariate Analysis
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Multivariate distributions; parameter estimation; hypothesis testing; principal component analysis; factor
analysis; discriminant analysis; cluster analysis; canonical correlation analysis; statistical programming for multivariate
data analysis
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Experimental Design
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Principle of experimental design; experimental designs: completely randomized design, randomized complete
block design, Latin squares design, factorial design, split-plot design; analysis of co-variance; statistical programming for

experimental data analysis



747-431 GOATHSUNTIVNY 3(2-3-4)
Statistics for Research
Ao o = Ad g ax < 9 a <Y
NITINUNUITUIIY ﬂﬁﬂTﬂu@]ﬂﬂJﬁW MIANHUBNFITNNYIVDI ITNITINUITIVIINVDYANITAUAIIEHUDYA
= yas aa aw 2 o 3 v aa ao av A
NITIVYUITIYINU ﬂ']ﬁi%ﬂ‘ﬁﬂ'lﬁﬂ']ﬂﬁﬂﬁiuﬂ1i'\]i]ﬂ ﬂ'lﬁ1%Iﬂillﬂihﬁ1ﬁi]g‘]JVI'NﬂWuﬁﬂﬂﬁluﬂ'ﬁ’mﬂ NI1TIVYLRNISLIO
Study planning, research question determining, literature review; data collection and analysis; report writing;
use of statistics in research; use of statistical programming package; special topic research
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Computing Science 1
a s P a = 2 an a ) & a PR 9
mmm‘iwmmzuﬂﬂﬂmummiﬂ MIVIUVUABUIT FUAVDIVDYAUVUNUZIU UNIU mdubesauluy
mseu Tisunsy
Logical problem analysis and solving; algorithm; basic data type; expression; basic programming statements
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Computing Science 2
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Principle of computer programming and algorithms; programming statements; selection
structure; loop; procedure and parameter; problem solving using computer program
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Data Structure and Algorithm
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Concepts of data structure; arrays, linked lists, stacks, queues, trees and graphs; application of data structure;
sorting; searching; algorithm analysis; memory management
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Object-Oriented Programming
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Concept of object-oriented programming; object; abstract data type; information hiding; Class and instance;

message; method; polymorphism; inheritance; object-oriented software development concept
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