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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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(New Consciousness and Living a Peaceful Life)
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Consciousness; mind calmness and apprehension of peace; able to emply consciousness in studying and
conduction 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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(Citizenship)
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Concept; principle; characteristic and significance of citizenship in democratic community; global and virtual
society; law-abidingness; social responsibility
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(Social Engagement in Crisis)
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Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service
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(Idea to Entrepreneurship)
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Introduction to new entrepreneur creation; business environment opportunity analysis; using business models
with modern business tools
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(Answering Questions with Data)
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Developing interesting research questions; primary data collection; data management and classification; modern
technology in data analysis; varied learning sources; basic statistics; drawing conclusions from data; data presentation

techniques
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(Digital Environment Literacy)

maTuladdinior Tynlszang vsesssunaznguuieludnylsues nuiAauazanudiny vesd

] aa o a o o 4 Y ] 4 a 4 { aa o
waz ¥ lugaadna glviminsdeamsavelnl wansznunindetaznganssumsdeans ludeadna ans
1 a a 4 a A o a Aaa
dauyana uazmsazilia glasaumanazransznuailsingmssiniesssumaiensauingia msdudu
Hazn1sIne @ aumANMeITes M5 IFaIsauIMANeN1SHEIIH AN AaEATIA N158139D3

pazmMsuuaueaITauIma



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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(Current Issues in Modern Science)
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Science and technology development for enhancing quality of life; IT applications in science; technology;
energy and environment; scientific and technological advancement; communal; regional and international innovations;
modern scientific and technological issues related to or with impacts on society; politics, economy; natural resources;

humans; living organisms and environment
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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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(Hi ! English)
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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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(Pen and Post)

mafaninzmse  wlumsiiiade  Twnwdiy  vazswaviBeavesumeiy  vewndidni
WA IMnEEMIVeUlsznnaNe Glu‘a‘zﬁuﬂiziﬂmmzﬂ’famm%w]

Developing reading skills focusing on identifying topics; main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills
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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
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(Creative Craft)
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Thoughts; skills; and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 aad ey Jae 1((1)-0-2)
(Craft Appreciation)
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Creative use of waste material
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277-104 MIPUHIIY 1((1)-0-2)
(Cartoon Appreciation)
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Drawing cartoons for beginners; decorative cartoons
411-103 FaUTUINIAA 1((1)-0-2)
(Colorful Fiction)
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Life experience; inspiration; aesthetic; social and cultural appreciation through novels; short stories; songs; and

plays
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(Chinese Art)
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Chinese art and culture such as paper cutting; the art of Chinese Calligraphy; abacus; the art of tea and food
413-242 1Eivinang 1((1)-0-2)
(Malay Enchantment)
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Race; culture and traditions Malay in Thailand and ASEAN
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(What’s Japan)
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Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese society
416-146 NOWAUNND 1((1)-0-2)
(Get to Know Korea)
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Korean art and culture; Korean cooking; Korean traditional dance; Korean wave; fole paper
437-111 fiazaiia 1((1)-0-2)
(Arts Therapy)
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Arts and creative activities for improve emotional and mental well-being; learn to manage the feelings;
expression and communication in more positive way; Increasing self-confident and develop a greater self-awareness
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(PSU Songs Appreciation)
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Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in difference way
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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)
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Basic social dance skills and etiquette; social dance music; emphasis on practice
281-205 Hanssnszneudaviay 1(0-2-1)
(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
281-209 J0atadiuea 1(0-2-1)
(Volleyball)
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Basic volleyball knowledge and skills; teaching methods; practical drills; rules and competition
281-210 HaUAUDA 1(0-2-1)
(Handball)
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Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 1ibamuila 1(0-2-1)
(Table Tennis)
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Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
281-216 HUANUAY 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
281-220 11lnag 1(0-2-1)
(Petongue)
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Basic petongue knowledge and skills; teaching methods; practical drills; rules and competition
281-223 33eIne 1(0-2-1)
(Thai Boxing)
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Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
281-225 mATUlA 1(0-2-1)
(Taekwondo)
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Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
281-226 Tod 1 1(0-2-1)
(Aikido)
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Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
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(Judo)
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Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
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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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(Natural Therapy)
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Natural therapy for healthy life; alternative health practice; forest therapy; music therapy; yoga; herb; natural
products
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276-101 MIUDIMWULUDIATIN 2((2)-0-4)
(Holistic View)
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Knowledge acquisition in daily life; holistic view; literacy of changes in multicultural societies and

consequences; qualitative and quantitative analysis; choosing information sources for problem solving; ethical

considerations in data presentation
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721-111 il 1 3((3)-0-6)
(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; solids
721-112 UiiAmsiniiiialy 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; quantitative analysis by titration technique; determination of solubility product constant of
ionic salts
721-113 infiitalu 2 3((3)-0-6)
(General Chemistry IT)
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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
722-111 $33menivall 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
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(General Biology IT)
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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 YA 3INen 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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723-113 vianWananlu 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
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(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
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746-113 ABIAFIENAS 1 3((3)-0-6)
(Mathematics I)
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Limits and continuities; derivative and applications; differential; limit of indeterminate forms; multivariable
function and partial derivatives
746-114 AdiAsans 2 3((3)-0-6)
(Mathematics II)
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Indefinite integrals; definite integrals and applications; improper integrals; infinite series; power series
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(Inorganic Chemistry T)
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Prerequisite : 721-111 General Chemistry [
Atomic structure; periodic properties; chemistry of representative and transition elements; inorganic solid, ionic;
crystal structure; introduction to coordination chemistry and coordination compounds
a va a <
721-222 UHUamsindieHun3e 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
Aa G
721-232 1ANOUNIE 1 3((3)-0-6)
(Organic Chemistry I)
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Structure; nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds; alkyl halides; aromatic compounds; alcohols; ethers and epoxides
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721-233 Ufianmsinidunad 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
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(Physical Chemistry T)
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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 UfiAmsniiBeilans 1((0)-3-0)
(Physical Chemistry Laboratory)
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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
721-251 193IRT1EH 3((3)-0-6)
(Analytical Chemistry)
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Prerequisite : 721-111 General 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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721-252 URUAMsNIINIIZH 1((0)-3-0)
(Analytical Chemistry Laboratory)
a wva = o a L4 a a L4 s 3 @
ﬂTi‘].]{]‘UﬁfﬂiLﬂfJ’JﬂiJfﬂi’llﬂi”l%“ﬂ“ﬁWﬂ‘iiﬂﬂ‘!ﬁWiIﬂﬂﬂ”limlﬂlﬂiﬁ ﬂWi’JLﬂfﬂgﬂjﬂﬂﬂ”ﬁ FIUTNUNUDLS
a o 3 A A
ﬂﬁ’;Lﬂin‘ViIﬂﬂ MIIANITAANAULTIVDITITUE
Laboratory practices on titrimetric; gravimetric and colorimetric analysis
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721-351 m3innzilaalinsesile 3((3)-0-6)
(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 releted techniques
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(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 |
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
a wa =S 5]
721-362 U{TAM 5B UAN 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
721-472 FUNNMBAN-FIINEN 1((0)-2-1)
(Seminar in Chemistry-Biology)
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Seminar on current issues in chemistry and biology by students and experts
721-474 MINWNUIATINUIFMUAN-33Inen 1((0)-2-1)
(Research Project Planning in Chemistry-Biology)
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Literature review on certain topics of interest in chemistry-biology; oral presentation and submission of
research proposal to project advisor
721-477 M5IWMAAN-T2INeN 3((0)-9-0)
(Research Project in Chemistry-Biology)
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Prerequisite : 721-474 Research Project Planning in Chemistry-Biology

Experimental research on current topics in chemistry and biology under supervision of project advisors and

experts; presentation and submission of short thesis
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(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
722232 Ufjiamsngnumans 1((0)-3-0)
(Botany Laboratory)
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Laboratory practices on topics covered in 722-231 Botany Laboratory
722-241 day3menna i 3((3)-0-6)
(General Zoology)
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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 U{iAmsdandInen 1((0)-3-0)

(Zoology Laboratory)
UFiiamsanniateluian 722-241 darineria’lal
Laboratory practices on topics covered in 722-241 General Zoology

722-271 Q2% 33NN 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; pathogenic microorganisms; environmental
microbiology; application of microbiology in agriculture; food industry; medicine and energy
722-272 U§DAN39a%33nen 1((0)-3-0)
(Microbiology Laboratory)
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Basic microbiological techniques; aseptic transfer technique of microbes; bacterial isolation; microbial

enumeration; microbial structure and morphology; destruction and inhibition; microbial metabolism and applied

microbiology
722-313 ¥20d 3((3)-0-6)
(Biostatistics)
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Introduction; review in basic statistics; sampling; experimental design; data collection; statistical data analysis;
hypothesis testing; correlation and linear regression; data analysis with Excel and SPSS
722-351 HNAINEN 3(3)-0-6)
(Ecology)
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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 UUianmsHnaInen 1((0)-3-0)
(Ecology Laboratory)
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Laboratory practices on topics covered in 722-351 Ecology
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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
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722-362 Uiiamsiugmans 1((0)-3-0)

(Genetics Laboratory)
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Laboratory practices on topics covered in 722-361 Genetics

722-381 malu)agy Imwn 3((3)-0-6)
(Biotechnology)
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Biosafety; processes in biotechnology; fermentation technology; product recovery and purification; genetic
engineering; plant biotechnology; animal biotechnology; microbial biotechnology; biotechnology applications in
agriculture; food and environment; ethics and regulations
722-401 INSUNAYINDANH 1((0)-2-1)

(Co-operative Education Preparation)
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Principle; concept; and regulations; techniques for job application; basic workplace skills; professional
improvements in field of study; personality development; English proficiency; information technology; communication;

social relations; teamwork; and efficient administration system; listerature review on certain topics of interest in

chemistry-biology; preparation of research proposal; report writing and academic presentation techniques
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(Co-operative Education)
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Experimental research; full-time internship in a public or private sector organization; or corporation related to
field of study for 1 semester; under the direct supervision of a designated faculty member and executive of the workplace;
report writing and presentation
722-403 M3elnau 300 ¥21uq
(Field Work)
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Field work requirement in chemistry; biology or related fields for a minimum of 300 hours
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722-421 %nmﬁzﬂuiumqmmxsxﬂmmaa 3((3)-0-6)
(Molecular and Cellular Biology)
an = s s o a= % ¥ 9 A I
IDNITANHUYAR @Qﬂﬂﬁ%ﬂﬂﬂﬁgﬂ‘ﬂIilmQﬁllﬁ;‘ﬁlﬂl!ﬂﬂ@ﬁ%uﬂlﬂ%“ﬁﬁa TﬂiﬂﬁiNngﬁu'WI‘U’le“lfﬁa
o ~ = o 4 a aa A 4
NITNMNIUUDIYU ﬂ'ﬁ’(;‘f%}NIﬂiﬁu LagNInNIUNY NITAUATIEHNIAUIAADN ﬂmﬂaﬂuﬁmwmmmaa
a a s v & ¢
Gmmmmmwaaﬂmmuaua:waaﬂixﬁm
Method’s 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
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(Physical Chemistry IT)
~a a g ¢ a a X a = A a o
LﬂiJUlT\lﬁW miazmﬂamﬂim"laﬂ Wi]ﬂﬂiiu"llﬂﬂulﬂﬂﬂuiuﬁﬁﬂza']ﬂ ANVDINUAD L5IRIHI Mstnadlau
1 1 o a <
Qim/iWaﬁ1ﬁﬁ§5$ﬁ31ﬂiﬁEJ?‘]E]GIJE]\H‘W?!’J mi@,wmmuﬁ”ﬁuumsumsuml,m
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
721-337 1ndivesenuazinIead 1019 loaf 1 2((2)-0-4)
(Principle of Chemistry in Drug and Cosmetics)
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Principle of medicinal chemistry in drug and cosmeticsconcepts; various classes of drugs and cosmetics;
molecular basis of drug action and chemical structure related to action of drugs and cosmetics for medicinal plants and

natural product
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(Bio-Polymer and Materials)
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Structure, physical and chemical properties of biopolymer and biomaterials; process production of various
biopolymer and biomaterials such as chitin, chitosan, cellulose, natural rubber, polyhydroxyalkanoates (PHAs), polylactic
acid (PLA); biodegradation; quality improvement; technology and utilization in various industrial applications; simulation
of biopolymer and biomaterials process production and case study; unit operations; material and energy balance; process
control and monitoring; quality control and analytical laboratory; safety and occupational health management; waste
management; quality system; green industrial chemical process enhancement; plant visit
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(Environmental Biotechnology)
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Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
721-358 inalaMsanaas 3((2)-3-4)
(Separation Technique)
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Extraction theory; types of extraction method; liquid-liquid extyraction; Solid phase extraction; extraction of
volatile compounds; mechanism of extraction; extraction apparatus; high extraction techniques; method validation of
extraction method
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(Plant Phytochemicals Analysis)
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Definition of phytochemicals; source of phytochemicals; type and structure of phytochemicals; bioactivities of

phytochemicals; benefit of phytochemicals; free radicals; type and the formation of free radicals; antioxidant compounds;



antioxidation activities and chain reaction and mechanism; natural antioxidation substances; determination of
antioxidation activities using DPPH; ABTS; FRAP and ORAC assay; the half maximal inhibitory concentration (IC50)
721-363 maluTagoulass] 3((3)-0-6)
(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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(Green Polymers Chemistry)
wa o a 4 ] wa ' a < o o = a s A
ﬁiJ‘]Jﬂﬂ'Jml‘]J‘ll't‘NW@ﬁm@i Tassadazautinvesae lsnoawes anvasdn UUDI ANNDALNDITLVYD
Ed

9
[

¥ a s A a A P
ANAUAINUNYULIGU 1FU UINA ‘W'ﬂau“lfﬂﬂ']llﬁﬂ nsALanAn an1lnon Llﬂuvlallﬂiﬂ HINUNBENALUNY ATTATUDA

a

Y ~ [} J o A

A

Audu dmFumsndaneawes Ufasoimsdunsiziuazdaudamedmwefauuuimauaidider asduau
ﬁsummuﬂauwaaw miﬁnﬁumimwwmi’w au@ammmzwﬁwm ﬂ?iﬂ?ﬂﬂhllﬁ&’aﬂﬁﬂu NSTUIUNTHAN
mimuauaumniazl§iiamsined misamsanuilasasouazei¥reuniv misamsveuds szunammN
maulszansamnszuiumanda auuwiRneaamnssmaladen deurumsnan

Introduction to polymer; structure and properties of polymer chains; characteristic important aspects of green
polymer chemistry; renewable renewable starting materials such as lactic acid; itaconic anhydride; renewable plant oils;
cardanols etc; for polymer production; reaction of synthesis and modification of polymers according to chemical
guidelines green; natural fillers in composites; unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste management;

quality system; green industrial chemical process enhancement; plant visit
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(Rice Chemistry and Southern Rice Caltivar)
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Rice varieties; rice paddy; rice hulls and straw; physical properties and chemical composition of the rice husk;
type of rice by size; type of rice by color; rice germ; rice barn; chemical and nutritional composition rice grain; physical

quality of grain; rice grain quality; grading; handling; and storage; rice milling by products; functionality and applications
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of rice starch; rice as a source of fibre; soluble and insoluble fibre in rice; brown rice; pigment rice; GABA gamma-
oryzanal anthocyanins and proanthocyanidins in natural pigmented rice and their bioactivities; rice proteins and essential
amino acids; rice lipids and rice barn oil rice minerals and heavy metal; rice vitamins; phenolics and other nature products
721-380 AwrihsTuuazHAndao] 3((3)-0-6)

(Oil Crops and Products)
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Type of oil crops; botany and physiology of oil crops; separation of oil from plants; physical and chemical
properties; and composition of plant oils; oil crop products; plant oil industry; processing of plant oils; quality analysis of
plant oils
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(Toxic Elements in Economic Aquatic Animals)
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Type of economic aquatic animals; physiology of economic aquatic animals; type of toxic elements; sources;
contamination; bioaccumulation and toxicity of toxic elements in economic aquatic animals; approach to decrease in toxic
elements in economic aquatic animals
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(Adsorption by Natural Materials)
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Classification and properties of natural adsorbents; biological aspects of parts of algae; plants and animals as
adsorbents; modification of natural adsorbents; adsorption theory; application of adsorption in industry and environment
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(Quality Control)
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Benefits and objectives of quality control; principles of statistics for quality control; techniques for statistical
quality control; plans for sampling and product acceptance; industrial quality systems
721-394 wlumaluTadio ada 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
721-481 MIIANSTIWAZHUTE 3((2)-3-4)

(Water and Wastewater Analysis)
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Importance of quantitative measurement; normality; chemistry and biology in water and wastewater analysis;
turbidity; color; standard of solution; pH; acidity; alkalinity; hardness; residue chlorine and chlorine demand; chloride;
dissolved oxygen; biochemical oxygen demand (BOD) and chemical oxygen demand (COD) ; nitrogen analysis; fluoride;
phosphorus and phosphate; iron and manganese; sulfate; solid analysis; oil and grease; gas analysis; total bacteria counts;
E. Coli; Total and fecal coliform bacteria; water and wastewater analysis laboratory
721-482 MIHAAUATIFDINAITIMN 3((2)-3-4)
(Gaseous Biofuel Production)
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Principle of anaerobic digestion including microorganisms participating; two-stage anaerobic digestion and co-
digestion; factors influencing gaseous biofuel production efficiency and stability; mass balance in gaseous biofuel
production; kinetics and digesters for gaseous biofuel production; gaseous biofuel upgrading; post treatment of effluent
and sludge; gaseous biofuel utilization for the generation of electric power; heat; and for vehicle; gaseous biofuel
production situation and typical gaseous biofuel plant; gaseous biofuel plants visit; gaseous biofuel production potential
laboratory
721-484 MIMINVDUTLIAAIHNITNUAZ VD ITUOUAT Y 3((3)-0-6)

(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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(Separations in Biotechnological Industry)
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Biochemical products; principles and application of separation and purification techniques of biomolecules
produced from bioprocess; separation of solid particles such as filtration; centrifugation; cyclone; cell lysis; size-based
separation of molecules such as membrane filtration; size exclusion chromatography; separations based on product
volatility such as distillation, gas stripping, pervaporation; separations based on product solubility; extraction;
precipitation and crystallization; chromatography and adsorption
721-493 WAINHNAUNY 2((2)-0-4)
(Renewable Energy)
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Definition and types of renewable and alternative energy; production and application of energy such as wind
energy; biomass energy; solar energy; geothermal energy; water energy; fuel cell and energy conservation; measures for
energy saving and efficiency; effect of renewable energy on environment
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(Introduction to Biochemical Engineering)
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Introductory microbiology; types of biomolecules and their metabolism; enzyme catalysis; kinetics of substrate
utilization, product formation; and biomass production; design and analysis of biological reactors; application of
microbial culture in industrial processes
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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
722-333 UfiAmsadsInenveany 1((0)-3-0)
Plant Physiology Laboratory
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Laboratory practices on topics covered in 722-332 Plant Physiology
722-338 mimuQumsm‘%@yaﬁﬂmmﬁm 3((2)-3-4)
(Plant Growth Regulators)
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Definition of plant growth regulators and hormone; chemical structure; biosynthesis; transport; physiological
effects; applications of plant growth regulators in agriculture and biotechnology; laboratory practices on effect of plant

growth regulators on development; physiological change; micropropagation and transplantation
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(Medicinal Plants and Natural Product Chemistry)
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Biodiversity of medicinal and spice plants; ecology and taxonomy; important chemical composition; chemical
structure; extraction; structure elucidation; synthesis; medication characters and treatment; ethnomedical and products;
propagation and conservation; laboratory practices on topics covered in class
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722-343 M3lgniirsInfums@esdanimazmsinziaumn 3((2)-1-3)
(Aquaponics System and Quality Analysis)
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Basic knowledge of aquaponics system; types of plants and freshwater animal in aquaponics system;

aquaponics system design and management; water quality in the system; the role of microorganisms involved; and

physico-chemical and biological quality analysis of products obtained from aquaponic systems
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(Introduction to Bioinformatics)
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Molecular biology databases and database search; online servers for nucleotide and amino acid sequence
alignments; primer design and protein structure modeling; prediction of protein function; application of bioinformatics in
biological research

722-365 inaluladys@u 3((2)-3-4)
(Protein Technology)
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Importance of recombinant proteins; production of recombinant proteins; extraction and purification of
recombinant proteins by precipitation technique and liquid chromatography; qualitative and quantitative analysis of
proteins; applications of recombinant proteins in medicine, agriculture and food industry
722-371 @a%ﬁmmnqﬂmﬂnﬁu 3((2)-3-4)
(Industrial Microbiology)
swINTeAUNeN: 722271 9a39INeN taz 722-272 URiansgadiImen
Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Importance of microorganisms in industry; industrial fermentation processes and products; substrates for
industrial fermentations; strain selection and preservation; field trip; laboratory practices
722-372 M53A31EHNQaTIINe 3(2)-3-9)
(Microbiological Assay)
S TIAUNOU: 722-271 0¥INE tag 722-272 UPTAMIFaBIIMEN
Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Microbial analysis of food; agricultural products; and environment; microbiological methods for detecting

antimicrobial residues in samples; interpretation; quality control and product standard; field trip; laboratory practice



722-392 SEUUAILANAMNN 3((3)-0-6)
(Quality Control System)
nanmsauguaualueagmnIs ndnmsguiiie szuumssamaiidouasveudomaluTad
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Principles of quality control in industry; principles of sanitation; wastewater and waste management system;

clean technology ;quality control and quality assurance systems; field trip

722-451 MSAAMITISUVHNIA 3((2)-3-4)
(Ecosystem Management)
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Learning process of ecosystem management; physical, chemical and biological components; ecological
structures; processes and mechanisms; fundamental knowledge; planning and methodology of ecosystem management;
partitioning and holistic management comparison
722-453 matlszfiumansznuFanadon 3((2)-3-4)
(Environmental Impact Assessment)
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Concept of environmental impact assessment; the methodology and process of environmental impact
assessment; health and social impact assessment; the environmental impact assessment report; proposal of preventive and
corrective measures and environmental impact monitoring measures and case studies
722-454 finaIinenyszand 3(2)-3-4)

(Applied Ecology)
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Application of principles; theories and concepts on ecology and biodiversity; roles and importance of ecology
and its application; organism and monitoring of environmental changes; conservation and sustainable use
722-455 Funadoufiosdumald 2((1)-3- 4)

(Southern Local Environment)
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Specific ecosystems; watershed and coastal ecosystems; physical; chemical and biological characteristics;

southern local community and environment change; related factors and impacts; sustainable development; case study



3.1.3 Module: 3231
721-291 yaIvwansamisssuanazanlninsalnil 5((3)-6-6)
(Module: Natural Products and Spectroscopy)
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Prerequisite : 721-232 Organic Chemistry I

Structure; nomenclature; properties of phytochemicals from natural products; plants; herbs; and properties of
organic substances found in natural products such as aldehydes; ketones; carboxylic acids and carboxylic acid derivatives;
amines; phenols; aryl halides; heterocyclic compounds; separation of organics compounds from natural products;
laboratory practices on serapation technique; testing of functional groups and extraction of organic compounds from
natural products; functional groups testing using instrumentation of spectroscopy emphasis on UV; IR; NMR and mass
spectroscopy; application of spectroscopy in identification of organic compounds; analysis of organic compounds from
natural products using high performance liquid chromatography and gas chromatography
721-419 yAI¥UNAEAMIAN 5((3)-6-6)

Module: Chemical Techniques
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Using bunsen burner; glassware; weighting technique; precipitate technique; crystallization; filtration technique;
hot air oven; furnace; pH meter; preparation of standard solution; extraction technique; distillation; digestion technique;
moisture content analysis; titration technique; quantitative analysis using UV-Vis spectrophotometer
722-411 gAIFINAHAMITIINN 5((3)-6-6)

(Module: Biological Techniques)
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Biosafety and bioethics; good microbiological laboratory practices; microbial culture method; measuring
biomass and metabolites; preservation of microbes; biological field sampling; classification and identification of
biological specimens; preservation of biological samples including preserving technique; skeleton mounting; permanent

slide preparation and tissue clearing of plant and animal specimens


https://dict.longdo.com/search/Crystallization
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