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Thai Language Skills
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The importance and characteristics of Thai language in Thai society as a
meaning making tool. Learning about various kinds of modern media, including
newspapers and electronic media. Cultivating reading habits and practicing analyzing and
criticizing literary values, especially relations and values in Thai and global societies in
various contexts (economics and politics in different situations) along with developing

Thai language skills, especially reading and writing.

001211 AwdanguiNugu 3(2-2-5)
Fundamental English
maWaun sl wSnguitugiu msye nseu waghiensaliientsdoans
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Development of basic English listening, speaking, reading skills and grammar

for communication in various contexts in preparation for a global society.



001212 AWIDINGHNAUN 3(2-2-5)
Developmental English
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Gain knowledge of the English language, cultivate 21st century skills and
develop in the areas of listening, speaking, reading and grammar in order to understand

and communicate real-world information used in different relevant context.

001213 AMYIDINGWBIVING 3(2-2-5)
English for Academic Purposes
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The development of English skills with an emphasis on academic reading,

writing, and researching in preparation for a global society.

001221 asauwmArmanfiien1sAneduad 3(2-2-5)
Information Science for Study and Research
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The meaning and importance of information; types of information sources;
access to different sources of information; application of information technology and
communication; media and information literacy; knowledge managements; selection,

synthesis, and presentation of information as well as creating positive attitudes and a

sense of inquiry in students; diligences; patience; honesty; and gratitude to the country.

001222 AW FIAULAZIRUTITH 3(2-2-5)

Language, Society and Culture
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The relationship between language and society as well as language and
culture in terms of the ways in which language reflects society and culture. The study
includes verbal and symbolic communication, new meanings of social and cultural

structure, changes of language, and usages in a borderless world.

001224 AavzTudInuszandu 3(2-2-5)

Arts in Daily Life
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Art fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art, including
fine art, applied art, visual art, audio art, audiovisual art, and new media art through the
artistic experience and basic practice on various types of art for developing knowledge,

understanding and indoctrinating aesthetic judgment that can be applied in daily life,

harmonized with the social context in both the global and local levels.

001225 AMuudIufiiveIdIn 3(2-2-5)
Life Privacy
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Philosophy and basic knowledge of privacy. Human rights, privacy law.
Privacy regarding private information, health, residence, and information technology.

Protection of privacy, privacy in daily life.



001226  JnAInlugnfdnia 3(2-2-5)

Ways of Living in the Digital Age
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Development of skills in media usage, various computer equipment
utilization, inquiries, analysis, measurement, rights and creation, including ethical

awareness and individual responsibility to the society in communication behaviors.

001227 AUASID INEANYN 3(2-2-5)
Music Studies in Thai Culture
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Uniqueness and development of various genres of music in Thai culture,
Including their roles and functions, aesthetic values, and significance to Thai society and

Thai culture.

001228 AMUFUAUUDALSN 3(2-2-5)
Happiness with Hobbies
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Concept of happiness, basic elements of happiness in life, creative thinking,
creation of works from hobbies to promote life and social happiness.
001229 Hndes hlagau FIndisianavang 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life
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Mindfulness; self-reflection; meaning of life; deep listening; handling
emotions; empathy and consideration of the social, economic, cultural, and

environmental context; living and working constructively with others.

001231 UFrr@iniedtwaiiedludinuseiriu 3(2-2-5)
Philosophy of Life for Sufficient Living
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Basic philosophical and conceptual knowledge on worldviews, attitudes,
philosophy for life, lifestyle, valuable experiences and factors or conditions which
influence success in all aspects of life and professions, develop one’s quality of life to

benefit society.

001232 nViInENugIUNe AN TNTIN 3(2-2-5)
Fundamental Laws for Quality of Life
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The laws concerning the quality of student life, such as basic rights, human
rights, media ethics in the digital age, intellectual property law, environmental laws, the

laws relating to the protection of art and culture as well as the laws pertaining to the

developments in the 21 century.

001233 Inefudszvnulan 3(2-2-5)
Thai State and the World Community
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Relations between Thailand and the world community under changes
over time from the premodern period to the present day and roles of Thailand in the
world forum, including future trends, applications of knowledge in self-improvement, ethic

of life management and being a good citizen of Thailand and the world.

001234 91585 35uuazid fvinedy 3(2-2-5)
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Civilization and Local Wisdom
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Civilizations throughout history, cultural evolution, ways of life, traditions,

ritual practices, beliefs, and conservation, development and preservation of local wisdom.

001235 N13LdieY LATHFNY Lazdeny 3(2-2-5)

Politics, Economy and Society
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Meaning and relationship of politics, economy, and society; development
of international politics; fundamental politics; politics and the adjustment of developed
and developing countries; Thai politics; world-economic systems; influences of
globalization in terms of economy; fundamental economy; the development of the
economy and society of Thailand; man and society; fundamental sociology; social order;
social refinement; social characteristics; uniqueness of Thai society; the application of the
body of knowledge to one’s living in a dynamic world of change in politics, economy,

and society; and relationships of the world and Thai systems.



001236 N153ANISNISANTUYIN 3(2-2-5)
Living Management
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Living management: knowledge and skills concerning role, duty, and
human nature as well as factors relating to sustainable development in improving
responsibility, thinking skills, and being updated with modern science and technology in
daily life. Living ethically along the dynamics of the 21 century, which is essential to the

members of the ASEAN community as well as the world community.

001237 MinwzyIn 3(2-2-5)

Life Skills
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Knowledge, relating to role, duty, and responsibility of an individual both
as a member of a family and a member of a society which includes an adaptation to
changes in a society, life and 21" century career skills, flexibility and adaptability skills,
creativity and self-direction skills, intra-social and cross culture interaction skills,

productivity and accountability skills, leadership and responsibility skills.

001238 ns¥winviude 3(2-2-5)
Media Literacy
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Processes of media analysis and acknowledgements in digital literacy.

Understanding of media effect theories, such as myth semiology and advertising concept,



attributes and influence of contemporary and digital media, including analyzing contents

on every current platform.

001239 aediiuadudn 3(2-2-5)
Leadership and Compassion
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The importance of a leader, leadership in the 21° century, learning and
living with love, good global citizenship, studying good practices of conducting public

activities as a guideline for learner’s own activities.

001241 aunsAzIUANtUTINUszI1IU 3(2-2-5)
Western Music in Daily Life
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Aesthetics of music, elements, structure, and the history of Western
music. Style of music in daily life. Criticism and admiration of music. The application and

process of Western music in daily life.

001242 NNSAALINEZ19ETIALAZUIANTIU 3(2-2-5)

Creative Thinking and Innovation
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Innovation development process; means of accessing customers’ mind
and discovering the roots of problems; generating and selecting ideas, creating rough
prototypes, testing in the field and extracting information, quick and efficient design-build-

test cycles, getting things done as a multidisciplinary team: brainstorming, making

decisions, giving constructive comments, and managing conflicts.
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Group Dynamics and Teamwork
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Various behaviors regarding group behavior, development of group
characterization, group environments, interpersonal relations versus group involvement,
group persuasion, change in group attitudes, intra-group communication, teamwork model,
guideline to create team and network, group unity, factors enhancing teamwork, and

practice of teamwork.

001252 ULSATANEN 3(2-2-5)

Naresuan Studies
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Biography of King Naresuan the Great; his royal duties while reigning over
the kingdom, such as economy, society, and international affairs reflecting Thai identity in
various aspects, namely the pursuit of knowledge, perseverance, endeavour, courage,

sacrifice, loyalty, and tolerance in the face of problems.

001253 nsugusenaunis 3(2-2-5)
Entrepreneurship
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The entrepreneurial practices with an emphasis on learning how to find
business ideas, evaluation of new market opportunities and starting a new venture; focuses
on identifying and evaluating new ventures, and how to recognize the barriers to success.
Exposure to the stresses of a start-up business, the uncertainties that exist, and the behavior
of entrepreneurs. Theoretical overview, entrepreneurs, entrepreneurship's links with other
disciplines, and entrepreneurial networks and alliances. Strategies for sustainable survival.
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001271 uywdiudunday 3(2-2-5)
Man and the Environment
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Ecosystems and biodiversity, man-nature and ecosystems, human structure
and system change that effects the environment, planetary boundary, climate change,

sustainable development goals, environmental ethics and consciousness building, and

environmental public participation.

001272 AN AADTANTAUNATUNUFIY 3(2-2-5)

Introduction to Computer Information Science
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Evolution of computer technology from past to present and a possible
future, computer hardware, software and data, how a computer works, basic computer
network, Internet and applications on the Internet, risks of system usage, data management,
information system, office automation software, multimedia technology, web-based media
publishing, web design and development, and the influence of technology on man and

society.



001273 AMAATERILAZERR lWIINUTZINTUY 3(2-2-5)
Mathematics and Statistics in Everyday Life
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Fundamental knowledge of mathematics and statistics for everyday life,
including measurement in different types of unit systems, surface area and volume of
geometric shapes, tax, profit, depreciation, interest and discount, process of data survey,
data collection methods, introduction to data analysis and presentation, probability, and

introduction to statistical decision makins.

001274 puazas AT luTINUTEINTUY 3(2-2-5)

Drugs and Chemicals in Daily Life
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Basic knowledge of drugs and chemicals, nutrition, food supplements,
including cosmetics and herbal medicinal products commonly used in daily life and related
to health as well as their proper selection and management for health and environmental

safety.

001275 2IMNIHAZINTIN 3(2-2-5)
Food and Life Style
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Roles and importance of food in daily life, cultures and consumption
behavior around the world, including the influence of foreign cultures on Thai consumption
behavior, identity and wisdom of food in Thailand, proper food selection according to basic
needs, food choices, information for purchasing food, and food and life style in the age of

globalization with the awareness of environmental conservation.

001276 wasunazmalulaglndso 3(2-2-5)

Energy and Technology around Us
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Fundamental knowledge of energy and technology around us; energy
sources and knowledge about electrical energy, fuel energy, and alternative energy;
relationship between technology and energy consumption; direct and indirect energy
consumption; global warming and related energy situation; current issues and relationship
to energy and technology; participation in energy conservation; efficient energy use; and

proactive approach to energy issues.

001277 WORANTTUNYWE 3(2-2-5)
Human Behavior
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Knowledge of human behavior such as behavioral concepts; biological
basics and mechanisms of human behaviors; mindfulness, meditation, consciousness and
involved substances; sensory perception, learning and memory, language; intelligence and
other quotients; social behaviors; abnormal behaviors; human behavioral analysis and

applications in daily life.



001278 FIUATHVNIN 3(2-2-5)

Life and Health
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Life and health behavior, health care and promotion for each age group,
including the implementation of health knowledge and skills for continuous improvement

of the quality of life for oneself and others.

001279 eAanslugInyszaniu 3(2-2-5)
Science in Everyday Life
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The role of science and technology with concentration on both

biological and physical science and integration of earth science in everyday life, including

organisms and environments, chemicals, energy and electricity, telecommunications,

meteorology, earth, space and the new frontier of science and technology.

001281 NWIAZN1ISENNIAINNY 1(0-2-1)

Sports and Exercises
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Playing sports, exercises for improvement of physical fitness, and

physical fitness test.

110101 ANSNANNIINISINEAT 2(2-0-4)
Agricultural Production
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Importance of agriculture on security of food, economic, society,
environment and the used of modern technology for agricultural production improvement
in Thailand and the world’s trend. Understanding physiological aspects of plant growth in
major economic crops, cultural practices and cropping system, soil and fertilizer
management, and harvesting technology. Understanding science and technology in animal

production, feeds, animal husbandry, and animal products.

110102 N1SURURMMUNITHEANIINITINEAT 2(0-6-3)
Practice for Agricultural Production
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Laboratory for agricultural production emphasizing on farm practices in
major economic crops, soil classification and analytical method for chemical composition
of soil, insect and decease control. Livestock production system, farm and animal health

management. Field trip included.

110103 INENTIIRILL 2(2-0-4)

Smart Agriculture
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Basic knowledge of precision agriculture, farm management based on
database and technology information, green house production system, management on
knowledge and technology application in agricultural production, agricultural extension for

smart farming system.



110104 nsuuRdununsdanTes 2(0-6-3)
Practice for Smart Agriculture
vdnmsiAafunsldueunaindunisnisinumslunisinaumunsinzugnivy

LAzNITIANITNITY ﬁmsmLﬁﬁjﬁ'ﬁizuua’liaumﬂmqgﬁmam% (Geographic Information

Systems : GIS) wagdaiudeyanmenisinunsuuszuuivlediilemweuns saudannsSouinisi

ganauudedsansaulatiuaznisaiiaaiotns msadanuiunmisgsialasedeimalulad

asaumnaluowIAn LaydunosLin

Principles of agricultural applications in crop planning and farm
management, study on Geographic Information Systems (GIS), how to manage agricultural
data and information, do business on social media and networking, and build business
security using information technology in the future and the Internet.

110211 wannsizidsndedefivwazivaddn’ 2(2-0-3)
Principles of Plant Tissue and Animal Cell Cultures
winn1s mamnekasdsylerivesnisinziiesiedefivuavivaddnima

nsnEas Manseutewaziadesiolunissdsuiodefivuasivaddns Jadusneg N9EnS

919115 gO5LNU ﬁa%’aamwmé’amﬁﬁmmﬁwﬁﬁﬂumﬂwwL??&M A AuasIsnsnsiaes N9

Yeeiiug USuugeiug msinusnwaieiug nseysndaeiug nstniibiianisnateiiug ns

Uszgnanwiufianazmsthluldlueues
Principles, definitions and the benefits of plant tissue culture and

animal cell culture for agriculture. Preparation of laboratory and indispensable tools for

plant tissue culture and animal cell culture. Culture medium, hormone and environmental
factors for culture. Tissue and cell culture techniques, plant propagation, plant breeding,
conservation, mutation, practical application and future prospects.

110212 UftRnmamnzidsaiaidofivuasivaddad 2(0-6-3)
Laboratory in Plant Tissue and Animal Cell Cultures
wadedosulunsmnzidsaiodeny funouwariniswioneins ns

Flhidedovasnide wallavasade S3nsivsnviideds Jedemaniuasmemenndidna

siaﬂ'm,auiml,azmm'%@%3Lﬁal,?iaﬁﬁzj maﬁnmgmuuaﬂamuﬁmaqmﬁmwmg&mﬁaL?Jaé’mfi A3

UNAUDNANITNAADY
Basic techniques in plant tissue culture, preparation of media, tissue

sterilization, aseptic techniques, tissue storage, chemical and physical factors affecting



growth and development of cultured tissues, field trip of animal cell culture, presentation

of experimental results.

110213 nanmsmalulagdaninseauluiana 2(2-0-4)
Principles of Molecular Biotechnology
vannsuagiaAnvesmaluladinmsziulinana lnssaiauagwiiivesd

BSulowazerdiduie 3inslaauiu uwnasiuvesdu nswieuBuiifesnis madendimiuazivad

it nsnsaseusariinneituilaauld satinsdieBudngadunds fiw uasdnd
Principles and concepts of molecular biotechnology, structure and

function of DNA and RNA, gene cloning, gene resources, target gene preparation, vector and

host cell selections, cloned gene examination and analyses, transformation of genes to

microorganisms, plants, and animals.

110214 Uuan1simalulagdininseauluana 2(0-6-3)

Laboratory in Molecular Biotechnology

watiadne dmsuimelulagiininsyauluanansisuazdnd Usenausiy
msafnansiugnssusazlusiu naluladfidens waddalnsne3da nislaaudu nisdasedu n1s
WA ULUATBIALOULD N15IATIZRRVURNUAIBIUNEITTUINTTUTDINTUaERT d0819n13
nldlumanisinens

Techniques for molecular biotechnology in plants and animals,
including DNA, RNA, and protein isolation, PCR technology, gel electrophoresis, gene
cloning, gene engineering, DNA sequencing, DNA fingerprinting analyses of plants and

animals, examples of applications in agricultural biotechnology.

110271 AMYDINUTITINTEMTUmAlLlagIIn INIeNISNEAs 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1
Anfle-nan1wdingulagiiuniseanides nsldardnd iy waggy

Usgleaiie Tngusrasdmaininmsnagindn
Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.

110305 AN5219BAUNISNAABINTUNALULATTININNIINITHNEAS 2(2-0-4)

Experimental Design for Agricultural Biotechnology



LHUNTNARBIATNY kazn1TiaTzidoyanivaiflagliisnisiiasieiaiy
WUSUFIU MSUS8ULAZUANLRREMLNEITDINUNITITENIIA1ULNALULATTININNIINITNEAS

TIWINMILUINataya

Various experimental designs and statistical data analysis by ANOVA
method, mean comparison used in agricultural biotechnology research, including data

interpretation.

110315 FaarsaumagIniumalulagyinmnienisinens 3(2-3-5)
Bioinformatics for Agricultural Biotechnology
nslilusunsureuimosuardumedidaiiugiuiiensinseidayana

wAluladT1nImm1ensinens MsIATIERaRUIUAULEEAEWE N1SIATIERaRUNTAaYalY

vumeneamUlng mseenuuulnsiues wazmneinnuduiusnisitugnssuvesasivin
Use of computer programs and basic internet for data analysis in

agricultural biotechnology, DNA sequence analysis, analysis of amino acid sequences on

polypeptides, primer design and analysis of genetic relationships of organisms.

110316 \wad I NNBN15INYAT 3(2-3-5)

Cell Biology in Agriculture

Tasaadna nihil vouwaduazessunuadneluwadinsueilonuazguailen
wadlausulariiawad nuiivad anstilianauavesduszneumaniivesead nsiadeui
yesansneluwad ndesilomdnenmansiiienisdnussduszneunisluwad nmsininug
sumadineluuszgndldiiteussleminanisinens

Structure and function of prokaryotic and eukaryotic cells, cell
membrane and cell wall, cell theory, biomolecule and chemical composition within cells,
cell movement and transportation, biology tools for studying cell compositions, and

applications of cell biology knowledge to other agriculture disciplines.

110317 nann1sIATRMNELILANa 3(2-3-5)
Principles of Molecular Markers
lassasiaazeinusenauresdluniyuwardnd sllavesaIawunsluiana

wsosneluianafilydsleuslawdu o3 waznismanuiual uiiugu Adweuislan n1s



Anneiilunazanuvannvaienisiusnssuseiaiesnelianaviaiag msdanadusie
iwomaneiogindinn msiiesesmneluanaunlflunsinuiivuazdnd

Plant and animal genome structure and organisation, types of
molecular marker, hybridization -, PCR — and sequence - based markers, DNA barcodes,
genome and genetic diversity analysis, tagging genes with tightly linked markers, using
molecular marker in medicinal plant and animal studies, identification of genetic

improvement of crops and livestocks.

110318 WugAansUsTENAluNISUSUUTINUGNY 3(2-3-5)
Applied Genetics in Plant Breeding
WIEIRUENTIUYRIRiY nsnaneug wewmelsda szuuanuduniiuveaner
wagnswaudLedlifn Fluuity Aauinissgduluanavesity iniemunsluanadniunis
AnLABNIY ugAansAUATUIIUTELHY RuUTIAINTTY
Plant genetic resources, mutation, heterosis, male sterility and
incompatible systems, plant genome, molecular evolution in plants, molecular markers

for plant selection, genetics of plant resistance, genetic engineering.

110321 d39ne1gaun3duaznisussendldnemalulagdanin 3(2-3-5)
Microbial Physiology and its Application in Biotechnology
435IM81uarN19AUlNY0IRAUNTY NTLUIUNTTATUANIUNIVOATY N3

UseyndldinaluladTinimuesqdundsidrdalufiusng iy nsussidunanimduwnnden
QAAMINTIINTNWAT NsHBANEILTanm ufandydasiuar it
Physiology and growth of microorganisms, metabolism regulation,

application of microbial biotechnology for environmental quality assessment, agro-

industry, biofuel production, pharmaceutics and biochemical products.

110322 AUNSINTAuIAY 3(2-3-5)
Microbial Insecticides

ANAAY UseTRn1sAUNY 33TneT 193n583aLagAIunaINaleves
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Importance, discovery, Biology, Life cycle and diversity of microbial
derived insecticides, Active ingredients, Mode of action, Potency bioassay, Insect
resistance, Microbial based insecticide production, Persistence and impact on the
environment, Genetic engineering of Bt toxins, Bt transgenic crops and other

applications.

110323 walulag¥anwaniulasfu 3(2-3-5)
Introduction to Biotechnology of Aquatic Animals
FEUUDTUIZVIENIUILAZATITVN9IUW 8 115uazn 1T gLAule Jade

o

anmuandeuiitnatenisissdndnii melulaganmidesdu ugimnssuvesdniih ns
Tiuseloviuazimaluladfaninlunisdaiden vsuussansiugnismizidesdn il nns
Fnedelsn destuuazidalen lsedn fihiifamaanuuaiite Thhia waeden

Organ systems and functions of aquatic animals. Food and growth.
Environmental factors affecting aquatic animals living. Introductory to biotechnology,
genetic engineering of aquatic animals. Utilization and biotechnology for selection and

genetic improvement to aquaculture. Disease diagnosis, protection and treatment.

Aquatic animal diseases caused by bacteria, virus and fungi.

110324 FaanznedumaluladTannnnensinens 3(2-3-5)
Selected Topic in Agricultural Biotechnology
widedesiuaulamanaluladiinimnansnuesdeunsadoundadls

AUAMUANINTINIIVING
Interesting topics in Agricultural Biotechnology which can be changed

according to academic progress.

110341 nanmalulagnisdn 2(2-0-4)
Principles of Fermentation Technology
N3EUIUNININ Usenveanssuiun1svdn daunamansvednisndn ns
AIVANNTEUIUNIIULN N1FRonRULTwMIINTININ Msldmalulagnisudinlunisudandasdoue
0193 Mafiuyarwandusilaensliivaluladniswiin nszuumahliuians
Fermentation technology, types of fermentation technology, kinetic of

fermentation technology, fermentation controlling, bioreactor design, fermentation



technology of food products, fermentation technology of value-added product and

downstream processing.

110342 UfjuRn1smalulagnimdn 2(0-6-3)
Laboratory in Fermentation Technology
NISHARNARAMNDIMITNTNIInATEUAUNITUTNLUU solid state

fermentation M3nanLA0sRLATLOANDTRA mamﬁmmmﬁum%mmi’aqmﬁaﬁqmnmimwm

Tufmsindinm Anwigaunisliimaluladnsusinlunisudandndasienms nisifingac

wanAuailaonisToinaluladnismin nssuiunsiiliuians
Fermented food production via solid state fermentation, alcoholic

beverage production, organic acid production from agricultural waste in bioreactor,

Visiting for fermentation technology of food product, fermentation technology of value-

added product, downstream processing.

110343 wdnasiuguvasnszuruntsuennamalulagdanim 3(2-3-5)
Fundamental of Separation Process in Biotechnology
mdnnsveanNIsuen uazviliuiansvessdndasivnadinm Téud nisnsed

mstusiies nisafe nsndu sssme nsgadu LaTNMTHENEIELEowEY N9ANNEN kAT

¥ndu sviinsinsssinaasegia
Principles of recovery and purification of biological products such as
filtration, centrifugation, extraction, distillation, evaporation absorption and membrane

separation, crystallization and product recovery including economic analysis.

110344 waluladfanmassduaznause 3(2-3-5)

Biotechnology of Colours and Flavours

AUNLNE WEIT N5 uunUTTIANveduazaisiindusa vl nns
Wasuwlas warmsimsziauazansindusa n1swanduazansiindusa Tnenszul un1sng
walulagdinm nsiilulduselevilugnamnssy

Definitions, functions, classifications, chemistry, changes and analysis of
colours and flovours. Production of colours and flovours using biotechnological

processes. Application in industries.



110345 wialulagwassudaniw 3(3-0-6)

Bioenergy Technology

NaUTINMAUNIZIanTou AlUlagnasuTININ ATHARTIYTIN W
way tulelenueadniAwindereadanvianisinens nsuanlulefes wleuiendenunag
NEMEINTTIN T ENE LAY

Bioenergy and global warming, type of bioenergy technology, biogas
production from agricultural wastes, bioethanol production from agricultural wastes,

biodiesel production and energy policy and bioresources for renewable energy.

110346 wAlulagdannlugnamnssnemIsLazN1sNYns 3(2-3-5)
Biotechnology in Food Industry and Agriculture
ANUNUIBLALVOULYATB BN ALULAETIN 1Nl URAAINNTTUDINITUAY

N13NYAT N13ATIERUMRAUNTENelsAlugnamnITNeMISLagnITinens Inslulefn w3

luloRnuardululofnuagnsussgndlilugnannnasuemsuasn1sneas @130ongmsdann

uarmsUszgndldlugnanunssuemsuazninnuns ndudeuaznislivselominnndidely
gRATVNITNIMITUAYMTNEAT ludunaztihduuasnsuszgndldlugeamnssuemisuas

NISNYAT HARAUTYININD N TERLAUNTDVBIRAAINNTINDIMNTLALNITINYAT
Scope and meaning of biotechnology in food industry and agriculture,

detection of pathogenic bacteria in food industry and agriculture; probiotics, prebiotics

and synbiotics and their applications in food industry and agricultures, bioactive
compounds and its applications, starter cultures and utilization of starter cultures in
food industry and agriculture, fat and oil and their applications in food industry and

agriculture, bio-products from food industrial and agricultural wastes.

110347 WATANTIUUNAUNTENINITNYAT 3(2-3-5)

Techniques for Agricultural Microbe Classification
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Basic knowledge and practice in agricultural microbe classification using
microbiological and molecular biology techniques. Techniques for isolation of

microorganisms and application of microorgnism for disease control.



110348 wanARluwuAiseuaznsUsEanAldluaumalulagdanim 3(2-3-5)
Actinobacteria and Biotechnological Applications

AnwIBnsuenuenfluluATisEINUMaTIaINvaty N1sUszendlduonily

AN a A

wuafiiselugnaivnssy nMsdrsianikenflukuailisefduasunisasyivlnvesiiy Buda
ALATIZALAZNIINANATY) 1Renil

Study methods used for the isolation of actinobacteria from various sources,
industrial applications of actinobacteria, exploring the plant growth promoting
actinobacteria, natural product biosynthetic genes and the production of secondary

metabolites.

110349 walulaBianmwmegadaineuasnisliusslovidunidludnin  3(2-3-5)
Microbial Biotechnology and Beneficial Microbes in Aquatic Animal
N5IRTILUNTnveRaun3d n1sUssyndldadunidansesudiue unumly
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Identification and function of microorganism, application of
characteristics of probiotic microorganisms, role of microorganisms in gastrointestinal
tract and health effects of probiotics in aquatic animals, Immune systems, inhibition
properties against pathogen, application of microbial to water treatment for aquaculture
systems.

110350 walulagTannmenswisiEsedadin 3(2-3-5)
Aquaculture Biotechnology
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Biotechnology of aquaculture, genetic diversity, and application in
aquaculture, utilization of waste from aquaculture; food technology and feeding,
aquaculture technology in closed system and genetic engineering in aquatic species,

and genetic engineering in aquatic species.



110372  AMWI9INHELTIIVINSENSUMATUTAEYININNIINISINEAT 2 1(0-2-1)
Academic English for Agricultural Biotechnology 2
Anfle-naniwdingulagitdunisasuainy n15AsIEd NM1AAIY WALANS

uanspuARLiY e trgusrasdmdvnmsmuamvesiFou

Practice listening and speaking English with emphasis on summarizing, analyzing,
interpreting, and expressing opinions for academic purposes applicable to students’

educational fields.

110373 AM¥DINqUTAIBINTAMSUNAlUlaBTInNIMIIenIsiNeRs 3 1(0-2-1)
Academic English for Agricultural Biotechnology 3
Hniausnanunisauan vﬁammm%%’sﬁL?‘imsﬂ'mﬁ’uawwaaﬁﬁauﬂu

AMesangulaod iiusEansamn
Practice giving oral presentations on academic research related to

students’ educational fields with effective delivery in English.

110380 GHENTY 1(0-2-1)
Seminar
sziluasmsiauenau n15eAUTIY ATIEI uazdLEURUNAINL
NaunIsAuA vizesnAdefiuiaulamsiunalulaginmmensinuns
Oral presentation methodology, discussion, analysis and presentation
of articles, or research publications relevant to agricultural biotechnology.
110381 InenusIEAUUIYYING 1 3(3-9-5)
Undergraduate Thesis 1
ANTILVDINTSUIUNTINUIY fmqﬂ'ismﬁmiﬁﬂm Iﬂ‘iaa%ﬂﬂLLaz'gULLUU
5189739y N19ideniITeddeniunaluladiinInnienisinens 09AUTENaUTBILATITN
dnusuarn1siiauelnsITidy
Basic overview of the research and its educational objectives, structure
and formatting of report, suggesting thesis proposal elements, Identify a thesis theme

and proposal presentation.

110401 #353nenazn1susualvasiivneldaniizuindauasen  3(2-3-5)

Plant Physiology and Adaptation under Environmental Stress
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Physiology of plants under stress environments, water, temperature,
lisht and solar radiation, chemicals, and salinity. Effect of environmental stress to
photosynthesis, mechanisms of plant acclimation and adaption, natural genetic

variation, natural selection, the interactions of plant with their environment, and

studying responses to challenges from both the biotic and abiotic stress.

110402  1A39ABLAZIBNITAINTUNITIANITNDUAUDIRDENIIZLATLA TUNY 3(2-3-5)
Instrument and Method for Measuring Plant Stress Responses
nann1s 385017 wavmaaiiiglivesranisiauaznisaiuaudadenig
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Principles, methods, and techniques related to the measurement and
control of environmental factors affecting plant growth, such as light intensity, light
quality, temperature, relative humidity, carbon dioxide, water, and related factors.

Studying and practicing on the application of instrumentation, measuring and designing of

a simple system to measure plant stress responses related to plant production under a

specific environment.



110411 asRendluney 3(2-3-5)
Plant Secondary Metabolites
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Important metabolic pathways of secondary metabolites in plants,

Regulation and factors affecting their biosynthesis, quantitative and qualitative analysis of

secondary metabolites from plants.

110412 walulagyanmlunisusulgeiugdnn 3(2-3-5)

Biotechnology in Rice Breeding

pdnMIugTDINTUS UYL ABnsuSuuseiustn msussndld
walulag@aninlunisuiudaiugdna nseenuuun1susuuTeiugiisiedsn1sidulsia
wazmsldiedesmneluianataglunisdndon

Principles of rice breeding, rice breeding methods, applications of
biotechnology in rice breeding. Designation of rice breeding using gene pyramiding and

marker assisted-selection.

110413 walulagdaniwlugn 3(2-3-5)

Animal Biotechnology
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The assisted reproductive technology in animals such as embryo
transfer, in vitro fertilization, stem cell culture, transgenic, and cloning, application of
probiotics, enzymes, and bioresources in animals, molecular biology and immunology
techniques in animal diseases, vaccine and drug production. Protein and proteomics for

animal biotechnology.



110482 MPITNUSTEAUUTYYIN3 2 3(3-9-5)
Undergraduate Thesis 2
Wenelannuauave1sdnusny uaziauesnan1sAnwAuailag
IS [ '
WeUUIUaNTD93189U
Conducting a research project guided by an advisor, presenting results

and writing an undergraduate thesis.

110483 nsausursarnaulustsUszma 6 nuEAn
International Academic and Professional Training
nsevsEvsernulumihenunesgrselenvulumsUssna laalasuning
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WiugauanunIvedy Wunailivesnin 16 dUam

Professional training or practical apprenticeship in government or

private sectors in a foreign country approved by the university for at least 16 weeks.

110484 annafne 6 wuwnn

Co-operative Education

=2 a wa a 3 dy = a fa = o/

N1SRNUHURIUATITUNUFIY iatiuUszaun1salivdn Tugiusnidnaiu
Pnsnlumhenurisanulsznounsmusyuvaniafnwvewineas Wunailddesnin
16 dUa

Basic real-work setting apprenticeship to increase professional career
experience as a temporary employee in an agency or enterprise according to university

co-operative education system for at least 16 weeks.

252111 UAARAAHLAZIY 4(4-0-8)
Fundamental Calculus
aa 1 dl' & o £ s U i3 1
allauazAdudellasesilendu ayiusvesilesduuazn1suseynd wamn9
auus Usiusvaaflandunaznisuszend wnatian1smusius aunsdseyiussudunuiiawuy
won@uUsle
Litmits and continuity of functions, derivative of functions and
applications, differentials, integral of functions and application, techniques of integration,

separable first-order differential equations.



256103 wniidaadu 4(3-3-7)

Introductory Chemistry

USuauduius lassasisesnon nns19s1guazaudiueesis Wuseiad
arsavatwaunandl nIn-wud wita veawds veawad wilgauvnanans wilvaueans el
iniBuniduazanstaluiana wiidsandon a1sUsznouvess ML IWTRUINTINLALUNTURTY LAT
gravNssy Wiiluades

Stoichiometry, atomic structure, periodic table and properties of
elements, chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid,
thermodynamic, chemical kinetic, electrochemistry, organic chemistry and biomolecules,
environmental chemistry, representative and transition elements, industrial chemistry,

nuclear chemistry.

256121 AIBUNTY 5(4-3-9)

Organic Chemistry

Tassadsaudivhll n1sBende mawSeunazufAzenvesasdunidussiam
An9e) laun dawau 9aau dalad welsufnlalasaisueu sesunlunglalau woanegea Wuea
31595 NIAANSUBTAN Uaveiius danlen Alau iy arsusenauuamelslemdn

Study of the structure, classification and nomenclature of organic
substances. Stereochemistry, reaction and mechanism of organic compounds. Aliphatic
hydrocarbons and their reations including alcohol, ether, aldehyde and ketone, carboxylic
acids and derivatives, nitrogen and sulfur compounds. Aromatic hydrocarbons and

derivatives.

258101 Fnenlesdy 3(3-0-6)

Introductory Biology

AnuaNTRYeIATIn sideuiBmainermans msieilvedalldin Tassada
LazIILNUeATIYONTad Wugaand Tassaisuagminivesity lassadanazvtiivesdnd
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Properties of life, scientific methods, chemical building blocks of life,
structure and metabolism of cells, genetics, structures and functions of plants, structures
and functions of animals, mechanism of evolution, diversity of life, interactions between

organisms and environment as well as behavior.



258102 U UAN15AIMeN 1(0-3-2)

Laboratory in Biology

AanulaensdeluriealUins  ndesganssed waduazoesiniuad N1suwus
wad nstenendnuziugnIsy mvanaeresdditin odefiy laswadauazns
MUY lAssas1alazn1syinnuuesdn’ dunainen

Laboratory safety, microscopes, cells and organelles, cell division,
genetic inheritance, diversity of life, plant tissues, structures and functions of plants,

structures and functions of animals, ecology.

258341 NUFANAASUATITMUINTT 3(2-3-5)
Genetics and Evolution
fuguvesiugmans msmemendnunsiugnasy AnuuUsUTIUluE Y
WugNITY fugFnanivessEnILasd Tannnsvosddin
Basic principles of classical and molecular genetics, physical and

chemical basic of heredity, fundamental concepts in population genetics and evolution.

261103 HandiToedu 4(3-3-7)

Introductory Physics

adinmanildluiiand ngnisiedeud ussliiunae suuaswdsau Taud
LAZNTYU mim?ﬂ'auﬁl,wuwyu auURvesdans naAansveslua Uiﬂﬂgﬂ?iiﬁﬂ§ULLagLﬂaaﬁ
wosllaundind wsimdnlaih 2saslwitudosu Wandyalvsl

Mathematics for physics, law of motion, gravitational force, work and
energy, momentum and collisions, rotation motion, properties of matter, mechanic of
fluids, wave phenomena and chaos, thermodynamics, electricity and magnetism, basic

electric circuits, modern physics.

266201 283238l 4(3-3-7)

9

General Microbiology
lAsaseuar Nt Nveseadydunsd 9113 N15ISeYaNSAURLS WunUe
8% T8N13AIVANAUNTE MITaviavy waziugeans AnudAyrerdunsdlunuems

PAFINNIIN dwandey ﬂ']iLLW‘I/IEjLLazﬁ’Wﬁ’ﬁmE‘j‘U



Structure and function of microbial cell, nutrition, growth and
reproduction, metabolism, control, classification of microorganisms and genetics their

significance on food, industry, environment, medicine and public health.

411221 Al 4(3-3-7)

Biochemistry

Anwanuantivazlasaievesastiluanasieg taun aslulawmse din
nsneziiluy WAy nsaliaddn nalnnisisesufiseuazvaudiansvasouley sosluuuay
1ATUINIT FINGIUAIERN S NTULANIDBNLAZNITAIUANANWUENIINUTNTTU NITAIUAL
NTEUIUMTIUNUBATUATUIIeNIe FIAneluana Trarsauma ailalnsalal wavnis
AATEATIUINIL nMsvadauasiulawmsn nsvadaudain nsnageunsaezdlulaylusiu
sauransvaseulsyl nsnaaaunIniineadn wasmallAn1sTTIveluana

Study of properties and structures of biomolecules such as
carbohydrate, lipid, amino acid, protein, nucleic acid, mechanism and kinetics of enzymes,
hormone and nutrition, bioenergetics, gene expression and regulations, regulation of
metabolisms, molecular biology, bioinformatics, spectroscopy and quantitative analysis,
testing of carbohydrates, lipids, amino acids and proteins, kinetics of enzymes, analysis of

DNA and molecular biology techniques.



