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3.1.5 AN95UN85187YN

SU101

SU102

SU110

BUINIVIRN YN

Aavzfaung 3(3-0-6)
(Silpakorn Arts)

mmmu%ﬂu@mﬁﬂLLazmmammamﬁmma NuasassAnedals viaudad
Aavznisuans AaUdinanssy AuAs SuesnLUY uazaadinenssy svedlneuazanassmn
wazAnadeslessgunIomans

Appreciation of the value and beauty of nature, creative arts, visual arts, performing
arts, handicraft arts, music, design and architecture of Thailand and foreign countries, and
aesthetic connections.

AaUnsadneassa 3(3-0-6)
(Creative Silpakorn)

N13YITUINITNITEEUS H1UN13TANISLT8UNTARULUULATINIAMEAINTTUAT19ATIA
nsimuinwensduiuaznisifugauiia Winvennsindedeans finwenisiSouiuay
NsYNUeENaETIA ANUSURAveUsaYNULaTdInNvetinAnw n1sUgniluendnuaiuas
JuusssuvesumnInerdoaunslifutingneu Tasansadsassdlulsaufiaulanieldnng
g]LLamaqmmiéﬁU%mLﬁ'a‘LﬁLﬁmms%’uiﬂﬁ’%amimﬁ'auwm

Integration of project-based learning focusing on creative activities; development
of the skills of leadership, teamwork, communication, creative learning and working,
students’ community and social responsibilities; instilling Silpakorn University identity and
culture; creative projects on issues of interest under the advisors’ supervision to enhance

recognition or encourage changes.

uYwdiUN15a319asIA 3(3-0-6)
(Man and Creativity)
Faunsvesnyverfuazunumesuyudlunisadisassansasiiluuusssuuas
sUss3u Fadusnguvesanuadguesdsnuayudlufiusiig 4 Aduidesmnlunuaivands
Hhath dadeiidedonisadnsassd nsvuiunisadneassd SnunsuasnanAnuadnsasasse
PRDATUNANIENURDNYweTRluLAavRady Tl Tnenisineidoyalulimise hmans
LAYNINLBIVBIMANSH 9 TAETos
Evolution of mankind; mankind’s role in abstract and concrete creation, the
foundations of human civilization, from the past to the present; contributing factors,
processes, characteristics and outputs of creativity and impacts on mankind in each

period; analysis from the perspective of history and relevant disciplines.
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g1u 3(3-0-6)
(Home)

1% '
=

wwIAn Snwazniuasegie n1sides druuaziuusssuveadindiu anuduiiud
weluladuarniseenuuutiu wmeaanmdudiu Uruluusunvesnisveadion Tanitmd
Anudurd aulitnu msiusna wagmsiiauennuduyid

Concepts and economic, political, social and cultural characteristics of the word
‘home’; space, technology and home design; gender and home; home in context of
tourism; globalization; nationality; homeless people; deportation; presentation of

nationality.

AUEY 3(3-0-6)
(Happiness)

AUNNNEY FNYIANEAT LAEININYIIAIINEY NMITANITANAY Udeasiegy nagns
Lﬁummqsﬂﬁwmiﬁmum N1599NMAINIY 81915 LASNISHNER

Meaning, science, and psychology of happiness; management of happiness; habits
of happiness; strategies to boost happiness by positive thinking, exercise, diet,

mindfulness practice.

MIRIRaNUaZIZNS 3(3-0-6)
(Asking Questions and Methods)

mi&y’aﬁmmgmwumq 9 ANUPANARSLATEIUTIY mié’?wﬁ’wmuLﬁaa%’mmmmammmi
FBrssarnanu masasalasysannismaniuagfad

Asking questions in various forms according to science and subjects; asking to create
and in search of knowledge; methods of asking questions; asking questions by integrating

science and arts.

walulagiasulan 3(3-0-6)
(Disruptive Technology)
AMNTAIATTUIUNITNATRVRIUIRNTINIALULAE AudiAgyveuvaluladndundou

s

assyaruazMsiulanaasegia Ineimanideya Uyanuseivg svuuuszaianangaius

43
v

Sumesidnwvisassnds gshaumaluladiiunisiunarlnsainedydsinssuesulal uay
waluladdu q Mieades

Overview of the dynamic process of technological innovation; importance of
technology-driven value creation and economic growth; data science; artificial
Intelligence; cloud processing system; Internet of Things; Fintech business and block

chain; other related technologies.
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mwmﬁaqmmw 3(3-0-6)
(Food for Health)

mmiﬁugmLﬁ'mﬁ'ummé’fmmimmseﬂaaiﬁdma 99AUTENOUDIMNT AVAN UL VDS
ownsiugunm o1 sililddndiuiulsn guidenisivusemuomisiugunim Jam
1nuIN1s 15A1NlAYUINTT mﬂmiﬂmﬁammmsauaummmmsuss@ﬁm% AMuUannY
AU IMNTUAZNTANATEIRUTINA

Fundamental knowledge of bodily needs of food; compositions of food; food
hygiene and health; diet imbalance and diseases; eating habits and health; nutritional
problems; diseases from nutrition, contamination of food preservatives, and packaging;

food safety and consumer protection.

favzadelnnazsiuasisTulssndlneg 3(3-0-6)
(Modern and Contemporary Art in Thailand)

o sULUU wagaadoulnivesdauzadelntuazsinadslulssinalne
n1swWasuudasandadslnedszine dnsnasinfavzadelndaosnsSunn nasiunas
WUIAMNARLUNITASNATIATR AR T UAUE ALY

Contents, genres, and movements of modern and contemporary art in Thailand;
transitions from Thai traditional art; influences of modern Western art; art works and

creative concepts of key artists.

AauzAuIRusTIUNIINSIAY 3(3-0-6)
(Art and Visual Culture)

nanaanIeinusssumemsiuluaufals nsesntuu wazanrtnenssuaindadoaes
U1 n5udles deau Lasugia Ineeansuazsimalulagludsaulan

Visual cultural products in art, design and architecture influenced by philosophical,

political, social, economic, scientific and technological factors of a global society.

dartUnenssunazfavzlue@enz Tusaniesld 3(3-0-6)
(Architecture and Art in South East Asia)
nsmaBuguidutusfundmansuagssuuiinmi fauinimmsUseiimans aaanu
W maun Sausssu anninenssuiuiu Wauin1snisaandnenssy AaUsuazusannig
aotnenssuiiiiendas wazandnenssuswatefiduendnvalvenadony Susenidedls
Development of settlements in relation to geography and ecology; development
of history, belief, religion, and culture; vernacular architecture; development of
architecture and its related arts and architectural heritage; contemporary architecture

unique to South East Asia.
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NMs8MITIUNTIULREN TWAILNAMA WA IR 3(3-0-6)
(Literary Reading for Life Quality Improvement)

TBNT81ULAENIITUITIUNTTH UTeLAnveadssaunssd a1sddAgluissunssy auen
YDIITIUNTTU ‘tJ'izIEJGUﬁGUami'ﬁmmiﬂumiﬁwm@mm‘wé?ﬁm

Methods of reading and analyzing literary works; literary genres; themes in

literature; literary values; benefits of literature to quality of life improvement.

Ingdnen 3(3-0-6)
(Thai Studies)

SnunrddresdnunazTansssulngluiulseimans aauiuasainude Ussing
auns wnAal LazIusITUNITUAINIY

fruAnyvenanIud

Main characteristics of Thai society and culture in the light of history, religions
and beliefs, customs, music, performing arts, and costumes.

Fieldwork required.

Jnnnslulszmdlneuazandeu 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
anuiiugilunsduiuiiedifeniestuymsaauluuszndlne uazendou Fu
fausnaifnaunseitonszaainevesdin
Fundamental knowledge of Buddhist ways of life, from birth to death, in Thailand
and the ASEAN countries.

A5 BUsZENA 3(3-0-6)
(Applied Meditation)

N9SEUINNE wagnsinauSUTEeNd HURANTINAWESUNTTRILIAULY ATUANSTTH
9395551 WATANNANAS19ETIA

finsfnwuenannuil

Learning theory and meditation practice through self-development activities in
terms of morality, ethics, and creativity.

Field trips required.
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0PI TUTIRUN IAUTITH 3(3-0-6)
(Ways of Life in Multicultural Society)

audnla nsfudutmusssuusemdiiuianssudifenies 33330 a1Tnuas
MamseTinvesnguausine 4 Aegsiuludrmyiansss ennudladeiuuasfunagns
989Uy

Comprehension and assimilation of cultures and tradition through relevant
activities; lifestyles, occupations, and ways of life of people in multicultural society for

peaceful co-existence.

wian1sallandagiu 3(3-0-6)
(Contemporary World Affairs)
N1534AT1ENIINFIUAIUUSEIRAIENS N191ll0e LATYEA deau wasUsingnisel
yasssumivesnansaiddluigty Wenlsammsnivandusunansenusedsnslan
Analysis of historical, political, and socio-economic root and natural phenomena

of significant contemporary world affairs and their effects on the global community.

UYBINUNITAN 3(3-0-6)
(Man and Thinking)

AR YeINTsAn AmuAnkuudumeng NsAaddning nsAnidaliesiziuay
FUATIZY NITAALUVINGIAERNT NISARTTZUU N3AALTNNTUYIAY NSARLUUASISATIA AT
ARLTIUINNTTU

Importance of thinking; rational thinking; critical thinking; analytical and synthetical
thinking; scientific thinking, systematic thinking, conceptualization; creative thinking;

innovative thinking.

Ravuzuazdasauadisuszyndiiloyuvy 3(3-0-6)
(Contemporary Applied Arts and Media for Community)

nsnIiufisiedng Wauns uagnszurumsing q vesdalsiazdesivaliouszen
fialanngunn wazey Tuoen Mldiftensiauusu dusuusuuunngSoulunisadisassd
nanuUaziAdestioumamausldthenuLes

Area-based study; development and process of contemporary applied arts and
media in the Eastern and Western world for community development as a model for

students to apply to their own project and as a tool for knowledge seeking.
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nszurunsiBudszuudydnuailurnissuil 21 3(3-0-6)
(Learning Processes of Symbolism in the 21 Century)

flun nsruIunnsSeus uagnisiaany sruudydnvaliianuuandisiu Tuudas
TAUTITU mmLﬁﬁﬂﬁliwué’fgé’ﬂmﬁﬁﬂﬂﬂgiuﬂmaiiwﬁ 21 ’ruAesnatesng 9 n1siseus
naenTisluaounsaiiuasuly

Origin, learning processes and interpretation of symbolism varied from culture to
culture; understanding of symbolism in the 21°" century through various contemporary

media; lifelong learning in changing situations.

n1sfAMUAaUL 3(3-0-6)
(Interpretation of Arts)

ANYNIY AIUAA IDNIT NTTUIUATT N15AAIUNISAAUE mmmwﬁﬂﬁumm
wANEININIRLssI Msdwszilsseulymalie dilnmeasesssy anusuiinveuss
AULDILATAIAL

Meanings, concepts, methods and process of interpretation of arts; awareness of
the multicultural differences; analysis of contemporary issues; ethical consciousness;

social and personal responsibility.

vinwn1siviniuasaumALasde 3(3-0-6)
(Information and Media Literacy Skills)

mnudRvssiansauma Ussinnvesdoasaume adesiletisdu uaznsdaiden
LWia'ﬂa’liauL‘VlﬂLﬁaﬂ’]iﬁ%’IN’WLLazﬂ’]iéj”lﬂaﬂ%’mﬂazﬂl,wv@i’m 9 AATIZANTZUIUNTTNES
arsaume w@snmlunissuiunians wagauduiusvesansaumaiulseinunianisiiies
wWiswgha deruuayinusssuvesdenulinsuwau

Importance of information literacy; types of information; tools in searching
information; selecting information sources and citation formats; analysis of the
information production process; freedom of information; relationship between
information and issues relating to politics, economy, society and culture in a borderless

society.

NIINAIUINITAN 3(3-0-6)
(Thinking Development)

AUMNEY ANUFIAYUBINITAA NITAAAUNITNNIUTDIENDY N5AA TINBENITAR YINYY
msAnfiddaluanissy 7 21 wmeansiawnsAndeiauPinuasdan

fifanssuvuenannuil

Meaning and significance of thinking; thinking and brain functioning; thinking,
thinking skills, important thinking skills in the 21°" century; ways to develop thinking for
life and social development.

Fieldwork required.
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mssansansaumnadosdu 3(3-0-6)

(Introduction to Information Management)
u,mﬁmﬁyugmlﬁ'mﬁ’umié’ﬂmsmiamm N1333U5I079Ya N1T3AmSENdoya

mﬁmiwﬁmzmiﬁﬂLauaéﬁaga m’ﬁumﬁﬁﬁ%’aqﬂa AMIMTIBNULaENTULEYD NIAANEN
Basic concepts of information management; data collection, preparation, analysis

and presentation; data visualization; report and presentation; case studies.

Tanuazansaansluaiaassei 3 3(3-0-6)
(Earth and Astronomy in the Third Millennium)

Us1ngn1sain1esssuenfvulan usseanaalan n1swensainiegadeudne,
ﬂﬂiLUSHULLﬂaQanWWQﬁaﬂmmmwamwm Uiﬂﬂgmiaimqmi”lmam% ATdLNANITal
N9ANTIANENS sEuLaSesiaza1gny MsUssgnaldluiinusedniu Usingnisaluasivenisal
Tuaassui 3

Natural phenomena of the earth; atmosphere of the earth; meteorological
forecasting; climate change and its impact; astrological phenomena; astronomical
observations; the solar system and star; application of this knowledge in everyday life;

phenomena and events in the third millennium.

msdansdaandenluaiSou 3(3-0-6)
(Household Environmental Management)
nslfuassanmiiioniseyfndndsnuluadidou muoyinti mssyindirldnely
Uru msseuiseniawuuldldndanu nmsdauenyaros n1sudnyanes N15dnnisyanes
dunseluniasou
Natural lighting for household energy conservation; water conservation garden;
indoor water conservation; passive air ventilation; solid waste separation; solid waste

composting; household hazardous waste management.

AusaUINsiuneuiamef aluladansaumaAnaznsaeans 3(3-0-6)
(Computer, Information Technology and Communication Literacy)
unumkazauddyresreuiinned eluladarsaumauaznisdeanslutagiu
wwlduluounan Armditugiu nisUssgndegnaadneassd nsinw anusfuns nmaneuay
P3usTIu AT
Roles and significance of computers, information technology, and communication
in modern days; future trends; fundamental knowledge; creative applications;

maintenance of securities, laws, and ethics related to computer and information.
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Aauzn19A1393In 3(3-0-6)
(Art of Living)

n3dnszileudin MsimuIyainaIniazi1seImMdsnl UNUIMLaEAINSURAYOU
RonsouAILardInY MIAMEATIZ NMsioansuaznisuandenn m’aﬁ%mmm@ﬂﬁﬁu%ﬁm
wsstumalalunmsadanudnialuendn a3usssulunisinuuaznisissdin

Life discipline; personality development and social etiquette; roles in and
responsibilities for family and society; analytical thinking; communication and expression;

creation of happiness in life; inspiration for career success; ethics for working and living.

waluladindasiio3adldludinusziu 3(3-0-6)
(Technology of Appliances in Daily Life)

arumineuaziTammsvennalilad svuu naln winil uazgunsaifuguvesedesile
w3adldluinusediu

Meaning and the evolution of technology; mechanical system, working function

and basic equipment of everyday appliances.

walulagnisdossiuuyed 3(3-0-6)
(Communication Technology and Human)
Waunsveanaluladnisdoans maluladnisdeaslutligiuuazuulify lusuian
Sumofipuisasmauasmathluldnuludinsedriu Suanauuazanuuaonds
Evolution of communication technology; current and future trends of
communication technology; the Internet of Things and its uses in everyday life;-threats

and security.

InWAnudInuszaniu 3(3-0-6)
(Electricity and Everyday Life)

Asuaandsnulifiionunainduin uaceniing an 11y wazuidasssuvad
nsdesnewazImenasuliil nsdwanall nsidenldaunsallnii nsussiuaig
Uaensvasszuuliin nmsuseudalaihluthuinende enmsdidnaunaglssnugnaimnssy
msudnuaznsdndsnulniegnedady

Process of generating electricity from sources of energy: water, sunlight, wind, oil,
and natural gas; electricity transmission and distribution; calculation of electricity usage
cost and charges; selection of electrical appliances; electrical safety assessment; saving
and reducing electricity usage at homes, offices, and factories; sustainable electricity

production and usage.
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NsWAINIATEEUN 3(3-0-6)
(Leadership Development)

ngeianufsansveaywduasnzdin invedndulunsdufi nmswaunnizgin
ANuuAnNesvesiaussInd MUl Msaseiin nmsasiewsegdla uyveduius nsuidym
msindaula NMSUSMsANUTALES msﬁammagmimmu LAZAITIANITAULATYR

Needs theories and leadership; skills needed for leaders; leadership development;
cultural diversity of leaders; team building; motivation building; interpersonal relations;
problem solving; decision making; conflict management; communication and controls;

stress management.

wAlulagnassUNaLNY 3(3-0-6)
(Renewable Energy Technology)

AURUNBVBING 1 UNALNY N15iUABunE I unaunudundsuannudeusar i
WEINULETTING WETIUAN AU NEWUIINTIIE NSEANYIVE AN 1 TUNALNY
N3Nl LA NIITANIINSUNALNY

Meaning of renewable energy; converting renewable energy to thermal and
electrical energy; solar, wind, hydro, and biomass energy; case studies of renewable

energy resources; selection and management of renewable energy.

nsuidgynnuuasneassa 3(3-0-6)
(Creative Problem Solving)

Ty Yadeuavanmnveslam msidiladym suwuuvesdym Fumen nsuAledgm
funeuds msdaitonsdadule nsufletlymdiedunouis nsAnidngauazuuada
Ansdefieuasauduiusiu unasiiinvesdeya nisdilafiinvesdeya ndngiu deriiaass
AufivanaLaye I Tefe

Problems; factors and causes of problems; understanding problems; types of
problems; problem solving steps; algorithms; thinking for decision making; problem
solving with algorithm,; critical thinking and ideas; reliability and relevance; sources of
information; understanding the sources of information, evidence, and facts; validity and

reliability.
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AURID LT 3(3-0-6)
(ASEAN Music)

aunslulszoauendou Ussihmaniuasimuinisaunslufiuitiausssundnues
onTou nouiauns 1n3esnuns waurs inasddny Aallunusendou anuduiudvosaund
AuAaUTmussIukILeng o anmdagtuveinuniegeu

Music in the ASEAN community; history and development of mainstream ASEAN
music culture; music theories; musical instruments; ensembles; major songs and key
ASEAN composers and musicians; the relationship between ASEAN music and other art

forms; the present situation of ASEAN music.

HUNIENINUKINI T 3(3-0-6)
(Aesthetics of Listening)

nsilanatnaznIsitaTIziosduszneuaun’ n13UszyndldAatenisilaile
NSARUINTSYUIINIUALASLAZNTINTUAUAT

Listening and analyzing elements of music; applying the art of listening for

the development of music learning and music criticism.

AU5IUTINUTEINTUY 3(3-0-6)
(Meditation in Daily Life)

N1571au S luTInUSEITU ENV0IN1TINELNT I0N1TVINauISILUUANY 9 Useloviues
AuluTInU 919U N191F8ULAYNITVINIU @aunSAUNITTANITAINATER AUEIAYUDY
AusssuluMsHnauSuaznslddinUsedniu

Meditation in daily life; principles of meditation; methods of meditation; benefits
of meditation in daily life, study, and work; meditation and stress management;

importance of morality in meditation practice and daily life.

denuaznusssulne 3(3-0-6)
(Thai Society and Culture)

5ﬂwmzﬁu§’m%ﬂmaa§’mmﬂLﬂwgﬁf\] Feputaznsidloswesdinulng Tngfiasunain
Wannmsvesdenuias TaussIy nszuIumMsWasuwauarmsususivesdsalng suvidouly
uastlapming o ifnereinTinvenssnnsludnsiiatu v Tanssm wliuasmvnimaUasuuag
TusunAavesdsrulney

Fundamental characteristics of Thai economic, social and political structures from
the consideration of socio-cultural development, change and adaptation processes of
Thai society, and conditions and problems that affect current population’s way of life;

multiculturalism; trends and directions of change in Thai society in the future.
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1ATINTNIZINYANS 3(3-0-6)
(Royal Initiative Projects)

USunyn AUV wagANEATeerEnsnses 1w ANnuduinvedasInInse e u
‘Wism‘mamﬁ%Wizﬂiﬁuwmmqﬁwaa@asm% Tassmsilentuiu 1h Uh endn weedemnss wanuugn
vourswgianeiios il wvnsnsUssyndldiflensiiaunnuies guvy & wasUssmemi

finsAnwuenaniuil

Philosophy, meaning and importance of the King’ s philosophy; backeround to royal
initiative projects of His Majesty King Bhumibol Adulyadej; royal initiative projects related to soil,
forest, occupation and engineering; principles of the sufficiency economy philosophy; New
Theory; application guidelines for the development of self, communities, society, and the
nation.

Field trips required.

MNuazIFeeRda 3(3-0-6)
(Digital Imaging and Sound)

Tassadrs ndnnisidesdu sUuuusne q vesn nuazidesiieglugansdda
FBnsae mmuazidesiinsaunauiuogiamnzauAniunundaue

Structure, basic principles and various forms of digital imaging and sound;

synthesizing images and sounds with proper harmony to create valuable works.

wadnasaulneg 3(3-0-6)
(Dynamics of Thai Society)

Waunsuagmaudsuulamwesdsasilng ivdaiulszfamans usanfausssy of
Yoy wazanfesluinunie 1550055y favz mauanude nisdlesnisunases LATYFNA
LAEEIAY TIIRANTENUATUAY 9 fiflnarodseulng

Development and changes of Thai society; historical background, cultural heritage,
wisdom and values in languages, literatures, arts, religious and beliefs, politics, the

economy and society, as well as other effects on Thai society.

NITAUAFUAIN 3(3-0-6)
(Health Care)
Lmeams@,LLamuLaﬂﬁm%’Ukﬂu,aza’mm%uﬂwLﬁaaﬁu ndnnsldenitugiu wdnsiost
W@3ue1ms Sunsefiinanmslden uarlnwaineandn
Guidelines for self-care on common diseases and illnesses, general principles on
basic medication uses, dietary supplements, danger on drug uses and misuses, and

drug addiction.
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MuEUAITNY 3(3-0-6)
(Film Appreciation)

psfUsEneuiugIudusng q veanmeunsiidaassisludulassadne ennuduan
Usziam uazdladmstiaue eiaunanuiuazanuidladenmeunslugiuzgo

Basic elements of selected films: structure, history, genre, and styles of

presentation; development of audiences’ knowledge and understanding of the films.

anudlaluensesssulangalesnal 3(3-0-6)
(Understanding Ancient World Civilization)

AUVENEYDIA1INENTE5IH UseTRuazauduinvesesessaulusadidn Aty
AmNIviloULAzANLANANT Uy 0155 TINTIS B VS Nadedermywdlutagdy

The meaning of civilization; the history and origin of important ancient
civilizations; the similarities and differences among these ancient civilizations which still

have an impact on today’s society.

piidyylvefiunisadnenssd 3(3-0-6)
(Thai Wisdom and Creativity)

AnMRaIn AN3  ivimdTausssn  sumsadeassaniniimsyssgnddaulas Ty
Hnuilneroustemauietagi

Intelligence, knowledge, cultural landscape in field of creativity, application,

modification in Thai society from prehistorical period to present.

quuSsmansidosdu 3(3-0-6)
(Basic Aesthetics)

YOULIALAYANLVINEYRsEUNTIMAnS  MquAiiideanmny UssiRuuAauasiiruy
MIPNUANUNLYRLEdluLsas yAdLly L‘ﬁaLﬂuﬁugmmmﬁmLLazmmvﬁﬂﬂuﬁmmwmm
SuandulsrlevidonsiaunsalouuaginsuanalunmsUssdiunumanunusiilug
gunssmaniuaglutinysedniu

Scope and meaning of aesthetics, theory of beauty, history of concept and beauty
attitude in each era; thinking foundation and understanding of beauty benefitting
development of taste and evaluation of beauty from aesthetics and daily life.
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nMsRaNLUULAza31sasIAluRaUzazTURan 3(3-0-6)
(Design and Creation in Oriental Arts)
nsTUIUMIRazUIUITeIMSassasIAluRaUzny Tusen lutisnauasituiisng 9 n1s
NALHATUYDILUIAALAZITNT é’uﬁasLﬁLﬁﬂmiﬂ’wmﬁmgULLUULLazﬁﬂmeLQWWLﬁaLﬁuLLm
MeMsaieasin wazUsegndliiumansdy 9
Process and context of Eastern creativity in different time and space; integration of
concept and methods engendering development of form and identity for creation

guideline and application to sciences.

UDINFUNNEUAAUS 3(3-0-6)
(Understanding Bangkok through Its Art)
qﬂuﬁaﬂﬂiiﬂuﬂjqmwﬁuﬁwmmimmLﬁaﬂézﬂl,wiaamuﬂizﬁ"aﬂﬁﬁgﬁ’u
The art of Bangkok and the development of the city since the past until the present
days.

Aaunssunudiauimusssulne 3(3-0-6)
(Art in Thai Society and Culture)
sufaunssufuianvesiinuuas tausssunefusefnaunseistagiu
Art and the development of Thai society and culture from the past to the present

days.

Iuusssuludindszaniu 3(3-0-6)
(Culture in Everyday Life)

AUV ANNAIAY  ANYUSLAZLUIAANIIINUSTIY SATIANLMAINYANETNS
SausssuluiinusyarTuvinunarsnisiasuulasvesdsnus ey

Cultural meanings, relevance, characteristics and concepts, including cultural

diversity in everyday life in relation to the transformations of contemporary societies.

n1seanfdaneienanIwdin 3(3-0-6)
(Exercise for the Quality of Life)

mmiﬁaﬁﬁu ANUYINY UTELAN kaEFURUUYBINTTEaNMAINIY UANNITHAENEYYNT
PONMAINTY  ANUMUNBUAEANUAAYVDIAUAMTIN  ANNdAgveINIseaniaINIeiu
ANINTIN mSLaaﬂg‘ULL‘U‘UﬂWiaaﬂﬁﬁé’ﬂmaLﬁaﬁmuﬂﬂmmwsﬁ%m

Basics, meaning, types, and patterns of exercise; principles and theories of exercise;
meaning and importance of quality of life; the importance of exercise together with

quality of life; selecting exercise patterns to improve the quality of life.
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mwdaingulueafia 3(2-2-5)

(English in the Digital Era)

Fouls . WnAnwifiinansnaseuniwdinguusnidt dusszdu B1 Fuld vieinanisneaey
AwSanguananiunadeunwduiiiie i Fausisau B1 WU malszneves
wnnende lasuniseniulifesameifoussusiedsn SU201

NI UIYINweA15ile A15YA A1581U Laznsdeuntwidinguiiienisdeans

TuBinuszariu msldnundingquiduaiesdielunsGouifmeonuedugaiisa

Developing English listening, speaking, reading, and writing skills for everyday

communication; using English as a tool for self-directed learning in the digital era.

m‘m5\1nqulﬁanﬁsﬁ'amiu1u'\°ma 3(2-2-5)
(English for International Communication)
Fwdaduneu : SU201 mwdingulugaidvia
Soulv : dnAnwfifinanmsmedeuntmsinguusnidn feussedu B2 Tuld vielinansmadeu
ﬂwnﬁqﬂqwﬁmamﬂ’umaaummﬁuﬁLﬁsmwhé?aLwiiz@fu B2 FulU muUsznieves
winInends lnsunseniiulidesamsidouFousiedsn SU202
NIWAUINNYEN1Y1IN Y mstﬂmﬂwmmimmé’mqw n1sldn1wdingu
auinguszasd msliniwsinguiuiedesdedoarsluuiunuiuivuazimusssuniw
JunaINvang
Developing English skills; improving knowledge of English; using English for different
purposes; using English as a tool for communication in international and culturally and

linguistically diverse contexts.

inwen15aea150E19a59ETIA 3(3-0-6)
(Creative Communication Skills)

Mﬁﬂﬂ?i?ﬁl@ﬂ’ﬁ mi?%amiﬁamwmmLLasmwmm ﬁﬂ‘b}%ﬂ?iﬁ@ﬁ?i@ﬂ’]ﬂﬂ%ﬂ\‘]ﬁiiﬁuaz
ﬁUi%ﬁW%ﬂWWIULL’JWJQﬁ%a’]ﬂ‘]ﬂaﬁEJ ﬂ’]ig@ﬁ’]iﬁ’]Mﬁ/WUﬁiiu ﬂ?igaaﬂiﬁiﬂugagﬂﬂMOBUIGﬁ
QR RVIERNG

Principles of communication; verbal and non-verbal communication; creative and
effective communication skills in various fields; cross-cultural communication; social

media communication; digital literacy.

nsldnwnlneiilanisieansuaznnsiudu 3(3-0-6)
(Thai Usage for Communication and Retrieval)

vinwznsldnunlneiionisdeans unasdeyadmniunisinuduaih Bnsdududeya
MndoooulauargudeyaUsziansine q Basusziiuanuindeievesunastoya

Thai language skills for communication; study resources; online information and

database search techniques; evaluating the credibility of data sources.
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su211  arwdidesduisatunwuaznmeluendeu 3(3-0-6)
(Introduction to Language and Languages in ASEAN)
Fnwarinluvesniw nadudanie AuuenA1esEnIe eIy Ydiunudnd
AMwfuisnes Tassadieveanis nsldniwimiuliundiay nsdsunlasuesniv
Auduiusszarinen wiudeay Saussan wazgauntsal Tauian1siune n1sdougniu
MIAOUNT wazdNUaETlUT8IE wazTRUSITUTEIUTTIMARIY 9 TueTou
General characteristics of language; origins of language; differences between human
and animal languages; language and scripts; structure of language; uses of language in
social contexts; language change; relationship among language, society, culture, and
ideology; language acquisition; language learning and teaching; general characteristics of
ASEAN languages and cultures.
SU212  mwSaAsiansiessdu sy 3(3-0-6)
(French for Cultural Communication)
HnwemsdeansmeuradedududauTausssn msindunislddnet duauas
Tassaisuseloniivanzanuazgnios
Basic French communication skills on art and culture; practice of using proper and
correct vocabulary and sentence structures.
sU213 aelneian1swaundia 3(3-0-6)
(Thai Language for Life Development)
NsFEuINwIlng M1381uieseians nsildulaaiy nmsiaueauAn N1FEEL
vinwgmsisedinegedBuludsnuuvisdeyainiems
Learning Thai Language; reading analysis; listening for main ideas; presentation of
ideas; development of sustainable life skills in the information society.
SU214  anwnIuiiieandw 3(3-0-6)

(Chinese for Careers)
ndnnadeuiidnysiuluseduiiugiu nmsfinnisil nswe sy wag n1sudeu
NnddwiTiATesiuen AnwndnusIusgsties 300 1 Tassairauazguustlondte 4
Principles of basic Chinese alphabets; practice of listening, speaking, reading and
writing with vocabulary about occupations; studying of at least 300 Chinese alphabets;

language structures and simple forms of sentences.
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fmusaznsazauiutu 3(3-0-6)
(Folktales and Folk Plays)

Uszim Snvasuasdsmadnunidmuitutiu msasidusazmsuansiiutiu Uiewn fme
amSndany uazanandeviosdu Jeneieruduiussevindvunaymsaviduiudsnuuas
TUUFTTY

Types, characteristics, and methods of studying folk tales, folk plays and folk
performances, riddles, proverbs, and local beliefs; analysis of relationships between folk tales

and folk plays and society and culture.

nqsdqummé’anqmﬁamﬁmsaﬁ 3(3-0-6)
(English Reading for Criticism)

NSTRLITINYENITEULAEAANY  N1FBAUTIETIRNUINELATAMAIYEIRIUNTULTINAR
ﬁ”’qﬁ'Lm'aLﬁummé’mqwazﬁlé’%’ummﬂaLi“]umma”&ﬂqw uarmsiasaiidesdy

Developing reading comprehension and interpretation skills; discussing meaning
and value of selected fictional texts originally written in English and translated into

English; basic practical criticism.

ATUNEUBLT AT IARBNWIDINg Y 3(3-0-6)
(Creative Pitching and Presentation in English)

MeWuTzMIIANWSInguiensE UM AR Eiien i aue \B9
aseassn  dinwemsyalagmedanisiiaueruwILare UMY vinvensiEue
nanufsmmdingulsaivassdluiivuru  msinldnundinguiueiesfiodoasuazns
UausluuTunmITTnsunalnuaie

Developing English speaking skills through analytical thinking for creative pitching
and presentation; verbal and non-verbal communication and presentation techniques;
English presentation skills for creative pitching in public; practice in using English as a tool

for communication and presentation in diverse professional contexts.

MMEBINgEEINSUINEMEATLaznAlulal 3(3-0-6)
(English for Science and Technology)
nswauinuenenuinguisuduluavinemansuazimalulad n1sei
anudlavszidutlagumeainermansuazimalulad mafiuyudnsinaia ns
EENasINvENTEUO LAz inyrN 1T lsuluUST UNYNINemansiazialulad
Developing essential English language skills in the field of science and
technology; understanding current issues in science and technology; expanding

technical vocabulary; enhancing presentation and writing skills in science and

technology contexts.
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waiilasiug 3(3-0-6)
(Active Citizen)

amnudunaiies Msimiunsiasunlawesdenulng dsaulan uazdsausaulat
ANUFURAYRUABHIAL N13ABAINNTNATH NMIHAIUTIAUYUTY UazInaNsITade

Citizenship; awareness of changes in Thai society, global society and online society;

social responsibility; anti-corruption; community engagement; public spirit.

N150YINEPUAZNITIANITNIANNIITAIUTTIN 3(3-0-6)
(Cultural Heritage Conservation and Management)

ALY WNARLazVguREITUNTouINY uarnsians TamsTIN AmuvaInviae
METAIUSTIL NsnneTausTsudTudedlanazdudaslily usannisaalnenssu aarlnenssu
fuduuazaury wddunanfuasfuiivssiRmans Afssasiuasneal wuamanisdnnis
wsanmetmusssuluudunsanatie msviesiierimusssunarnsiennuving

Meaning, concept and theory of conservation and cultural management; cultural
diversity; tangible and intangible cultural heritages; architectural heritages; vernacular
architectures and communities; archeological and historic site; museums and galleries;
guidelines for cultural heritage management in contemporary context; cultural tourism

and interpretation.

Nuadeassdwazuianssuluanassued 21 3(3-0-6)
(Creation and Innovation in the 21 Century)

UsedR i nswuauns wadugrduazuunliivesnuadeassduazuinnssalumnissy
7l 21 msastunuaisasdiifienusuiiaseusedinu dilugnadunadosiug

History, origin, process, achievement and trend of creative and innovative projects
in the 21°" Century for creating a project with social responsibility, leading to being an

active citizen.

INASATWHAZINATD 3(3-0-6)
(Gender and Sexuality)

WIAREDLNA IEan I aneE USunmnanisidies sy wagTausssufideny Usvneu
a%JNLLazﬁ’]WUﬂUWUWWUENﬁ’NiJL‘ﬁuéjﬁiﬁﬁ mwmi‘]uriisma LazinAnIGden wuAnLIedns
1143I’Nﬂ’?EJLLat‘U‘U’Juﬂ’]iLﬂgﬁmlﬂ’JW’Né’\‘iﬂMLﬁIEJL%ﬂﬂ%@ﬂ?ﬁ/]% LLaBﬁﬂﬁuﬂﬂiﬂjLWﬂﬁﬂWW WNAE
Tudaqdu

Concepts of sex, gender, sexuality; socio-political and cultural contexts defining,
constructing and assigning the roles of femininity, masculinity and queer; concepts of
bodily rights and other related social movements to claim the rights; current situations

of gender and sexuality.



SU313

Su314

SU315

SU316

52 upa. 2

SITUBIRIING 3(3-0-6)
(Nature Appreciation)

AIURAINWATENITININ mméﬁﬁiyLLawwmmaﬁﬁﬁ%ﬁm AMATLAZ AU
Y93555UIR N1sasdndriinluniseusnduazanusuRaveusodiny

Biodiversity; importance and roles of living organisms; value and beauty of nature;

establishing consciousness of conservation and social responsibility.

Fneun 3(3-0-6)
(Bird Conservation)

n13gun M3duunvila Auflegerds wAnssunis¥es n1smemsuarnsauRug
WOANTINNITATIFT NITBNEN ﬂﬁaﬂﬁﬂ‘@

Birdwatching; classification; habitats; singing behavior; foraging and reproduction;

nesting behavior; migration and conservation.

n1saysnYaInAaNsIINTIANAzRaUNTTY 3(3-0-6)
(Natural Environmental and Art Work Conservation)
ANUINUFIUMUALINADULAZNTNYINTTTTNNFA TYyeUAWINaeN HANTENUVBY

(%) =

AYANAIUNINIEAN LA LATTININADAAUNTIN USNI5VBITTUURIFALALNNTVIBL N T IA

ninnsiuguluniseydnsdsuindounissssurifnasAaunssy n1suszgndaiud
fingmansluniseyinvdunndensssund Aaunssu uazusanlan

Basic knowledge of environment and natural resources; environmental problems;
impact of physical, chemical and biological threats on art works; ecosystem services and
eco- tourism; basic principle of natural and cultural environmental conservation;
application of scientific knowledge to conservation of natural environment and art works;

world heritage.

Tanvasaumsd 3(3-0-6)
(Microbial World)
Uszloviuazanud1Aguesgduniddoiinisenms anaImnIsunNIsinEnILaznITnmg
souywdluiinusziniu msliqdunidlnedsdsmnuuaendovesiiuslnauardsuandon
Benefits and importance of food, industrial, agricultural and medical
microorganisms in human daily life; responsible use of microorganisms for consumer and

environmental safety.
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SU317  Buwesilndvna 3(3-0-6)
(White Internet)

U3N13A9 9 Hueseviedumesidawasnisvigsnssudinnselind feananu wuuse
9nn1stdudumesidauaznisldaueiednediay n1sdesdudennaiy Usziau
anududiufivesuinisdumediidn nansznuanfognaiy nguunoiiedduimalulad
ansaunauazn1Idoans demsuarliasujuadeldiuaiotns wnIesdlofianunsaldau
Wiediusyiunnuvaense

Internet services and electronic transactions; threats from internet and social
network usage; threat preventions; privacy issues of Internet services; impacts of threats;
laws related to information technology and communication; online etiquette; tools for

improving security.

SU318  AIINEDN NATIUHASWAII 3(3-0-6)
(Environment, Pollution and Energy)
szuviling uafivnns safivnisennia uafiuniafu UAHDY NANULAYHANTENUAD
AmggilaniAvedan
Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and its

impact on global climate.

SU319  Inermansuasmalulabiioniswauiegiedsdiu 3(3-0-6)

(Science and Technology for Sustainable Development)

mermansuazmaluladdonisimuiusemeaegiadieassduas Sidulududen
\Aswgha MIfnw assaguLazdsnden MaBouiinemansuazmalladanuvaadous
Tuguwu msdeasroasisaruaznsaiadoussinneing o lelansuansenuveine1mans
wazmaluladidseyuy

Science and technology for creative and sustainable development of the country
with regards to society, economy, education, public health and environment; learning
science and technology from community learning centers; public communication and
creation of media to demonstrate the impact of science and technology on the

community.

SU320  TanuwieudInngsu 3(3-0-6)
(World of Innovations)
USey wuafin wagnisasieassAudnnssudng q lutagduiazeauinn nsimun
n15Uszynalduaznisdanis unuimkazkansgnuatnnrsvaumalulaguazuinnssy
Aotln LATugiakavday
Philosophy, concepts and creation of various innovation at present and in the
future; development, application and management; roles and effects of technological

and innovative development on life, economy and society.
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%aquamanizwwiaﬁqLLfmé'au 3(3-0-6)
(Materials and Environmental Impacts)

nsusszandagialy audRfiugiuvesiag Yanluwdasueiinuludinusesifu
N3IANTSEEIINTan N1suniannauunlElndmedseng

General material classifications; basic properties of materials; materials in daily life

products; material waste management; material recycling methods.

msQLLaﬁmiLgm 3(3-0-6)
(Pet Care)

L‘%Iam"alﬂLﬁ'snﬁ’ums@LLaé’miLgmL"f]ul,ﬁaué’m%’uﬁ%’ﬂé’mi nsquadisiuszansaim
waziduidivesdnidoeiifuinvoudednivazdeny IiﬂﬁLﬁ@Mﬂﬁm’ngmamﬁia@jﬂu
wazn1sUasiulse LLNUﬂ’liGUEJ’]EJWuﬁ:ﬁWJ‘LgEN ﬂ’]ﬁLfJuéJ:U’i%ﬂE]Uﬂ’]islﬂSLLazﬂigﬂaUQiﬁ%
fiendoatudniides

General aspects of pet care for animal lovers; effective care and responsible pet
ownership for animals and society; zoonosis diseases from pet and diseases prevention;

pet breeding plan; entrepreneurship in pet selling and pet business.

INF1515UY 3(3-0-6)
(Public Mind)

arrlunnAedfuinansisay AuNNIEYeIInaNsS MY AIUEIATY
Y8IN15NINA151T0UE D9AUTENOUVDINITIINASITULVRIYAAS JULUUUDITAAITITOIY
wunAnLaznguiinertesiuinaisisay JadeiineliiAnnisdiinaisisae wayaudnvuy
fiReardosiuinarsisny nsdoulasinisifeafuinasisus

Background, meaning, and importance of public mind; composition of public mind
in a person; type, concepts and related theories of public mind; factors contributing to

public mind and related attributes; writing public mind projects.

walulagazennluagnavnssy 3(3-0-6)
(Clean Technology in Industries)

E\Iaﬂ5$VI‘U‘UENQmﬁ’]‘lﬂﬂﬁim‘ﬁﬁﬁiaﬂﬁﬂﬂ’w Mﬁﬂ’]’wﬁﬁﬂ\lﬁ@laﬁﬂﬂﬂLLa&’?‘iQLL’JﬁéJBN
ﬂi%‘U”A‘Uﬂ’lﬁaﬁBWQIUQMﬁWﬁﬂiﬁu’@WM’ﬁ QG]’ﬂ’WiﬂiillLﬂ'H(ﬂi qmammsmﬁwauazﬂaﬂé’au
Qﬁlﬁ’]ﬁﬂiiwﬂii’]ﬁﬂﬁ Qﬁlﬁ’ﬁ/iﬂiillmgﬂ LLa%@maﬂﬂﬂiiNWﬁWﬁaﬂ ﬂWﬁ@@ﬂLLUUQ@ﬁWMﬂiiMﬁ%ﬂ'@
Aundo

Effects of industries on pollution; effects of pollution on societies and
environment; clean processes in food, agricultural, textile and dyes, ceramics, metal,

and plastic industries; industrial design for environmental conservation.



SU325

su401

SuU402

Su410

55 upa. 2

pliaalan 3(3-0-6)
(World Regions)

WIARTIMEINARNWINTviAY anmsiiuiifiinaseRanssumansysio Sy
Lmﬁwuﬁiimawi%mﬂﬂul,wiaxqﬁmﬂﬁuaﬂaﬂ ATEMUNAMULANANUAINNAYNIINILAN
wazdnusssuvadlan

Landscape concepts of region, geographical features influencing economic, social,
and cultural activities of people in different regions of the world, recognizing the diversity

of the physical and cultural worlds.

mmﬁlu@'ﬂsznaumsﬁ%’uLﬂﬁaué’wu"‘a’mnsw 3(3-0-6)
(Innovation-Driven Entrepreneurship)
vinwzfidndulumaduguszneuns mnunszmiindeinugmmanguineg gsiansuims
fanns mnuRnaiassd Msesgd wesnsliufduiusseninsyanaiiieadeatunisdnds
wazALlugsnabn
Essential skills for entrepreneurs; awareness of the legal, business, managerial,

creative, analytical and interpersonal skills relevant to starting and running a new venture.

UIANTTULAZNITIDNWUY 3(3-0-6)
(Innovation and Design)

WAR MENNSESIINTIURIUN ST UL SARTseenkUUALtURBY nMsvhaaudle
Ugym mssgauanudauiu nsiseudiiunvaaesfUiRkazmeunsog9as19assa

Concepts and principles of innovation creation through the design thinking process;
understanding challenges; brainstorming; learning through practice and creative

publicization.

N13IANTLONETUALIANNELIA 3(3-0-6)
(Records and Archives Management)

g7y AunuIsLarANd1AyYeLena1TReUsEANSa A1 g1udeya
FI5UNNAUE LLagﬂ'JWNﬁ’IL%E}ﬁa‘UﬁNﬁNﬁﬂi FTUU UNIZU LLa&z’Lﬂ%@ﬂﬁBIUﬂﬂiﬁlﬂLﬁULaﬂﬁﬁi
og1aduszuu wundn ngud nénnsdaden msdam uasUssuguAenasiitedaiiun1ng
GLuMaﬁ]mMmama NTEUIUNITINNIT LNEJLLWéLLazau%JmJLaﬂmiﬁmwmEJLM@Iugmszéﬁaga
Fuanuiiasnanguddg e TRemans

Definition, meaning, and significance of records in relation to working efficiency;
database; good governance and accountability of organisations; system, standard, and
tools for systematic record keeping; concepts, theories, and principles of archival
selection, acquisition, and appraisal for permanent storage in archives; processes of
managing, providing access, and preserving archives as informational sources, knowledge

base, and historical evidence.
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NSNZLANLAZNSAREBANINGSND 3(3-0-6)
(Mushroom Farming and Business Extension)

waluladnisinigidin namnzifiadunisieadiondsing msWawindndoe e1msuas
mmma’%mqmmwmmﬁm NANNI5UING T8 TUULALNINTFIUNITNEAS MIvenisanaznis
NARDIVNS

Mushroom cultivation technology; mushroom farming and agro-tourism;
development of food and nutraceutical products from mushroom; principles of

regulation and standards in agricultural tourism and food production.

walulad wella wazanamnssudauase 3(3-0-6)
(E-Sport Technology, Techniques and Industry)

HyruuazUszinnvesdassn nMsnaussrlsznounulufanIsumg 9 wazuselovtniu
nsfne Anueensuluimnssufniiddy dndeusedesulaflussuunanediau uum) ny
feuvvuyaLeayanaivia (olfitea) ussmuaziumuiiandufisousu maluladng
doansludauedn malulaBmsteveniny nagnsvesiiunazmsuimsszdugania JULUUNS
i@y nnsdeansuarnissiniiefuseninadiau invefidfyludatesn gnaimnssuinunaz?
alosn wiwuunnegsia Meldvesidunaziaenanny n1sindukausdung NsdAnwIan
mMsutetufinaula

Definition and types of e-sport; gamification and educational benefits; acceptance
in major sport events; multiplayer online battle arena (MOBA); first-person shooting (FPS)
game; civility and acceptable practice; communication technology in e-sport; game
broadcasting technology; team strategy and micro- management; playing styles; player
communication and collaboration; e-sport essential skills, game and e-sport industry;
business models; player and game-caster income; game practice and competition with

case studies from interesting competitions.

wnAvssHNandngimalulagdann 3(3-0-6)
(Amazing Biotechnology Products)

AnuninekazUsziaanudunivewnaluladdinm ndadusmaluladdinind
ihaulalugaamnssuewns in3esiu waseu vadldlunaFeu manuss msthoatidouas
nsunmed nmsduadeyauaziauendndusionnmaluladiinmiauls msmaassnisnde
wandasianmalulaginmdosdu

Meaning and history of biotechnology; interesting biotechnology products from
industries of food, beverage, energy, household products, agriculture, wastewater
treatment, and pharmaceuticals; conducting research on selected biotechnology
products of interest; in-class presentation of selected products; preliminary experiments

for creating biotechnology products.

niilaysyrvinsdugnszuuMsKEn 3(3-0-6)



Su415
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(Indigenous Knowledge toward Productlon Process)

Msvmanzni nszuaumsHaniaanse asvindnn ﬂium‘u nsnginlu
AAINNTIN MINEAUNAINTA ATZUIUNITHAALL N15NBRN NTTUIN NISHARFINE NTERTHEN
ASTUIUNSHARNNSZATY VULLNE NSTUILNITHEATUYN NSHERTIIUUUAIAY N5EUIUNTSWAR
PIIFNTOWNTUIAL ATTUIUNITOULS

Production of home-made coconut sugar; manufacturing of granulated sugar;
fermentation of sweetened rice; industrial fermentation process; production of cow milk;
milk production process; fabric weaving; production process for textile manufacturing;
mulberry paper; the process of paper production; Thai desserts; manufacturing process
of desserts; traditional manufacturing process of rice; modern manufacturing process of
rice; dried foods; drying process.

msmmmLLaxmil,fiuﬁug'mé"m%'UQ"Uiznaums 3(3-0-6)
(Basic Marketing and Finance for Entrepreneurs)
AMUAIARYeINITRaIaLarN 1L T U USENouN1sTIglua LuiAnd1un1TRale
NALARAIA NITIUNUNITAAIA LUIAIUAAAIUNITHY NITINUNUNIAITIEY A1TNeInTal
NATHEY ATTEANNU mmﬁﬂﬁiysuadmw%mimmL?iawmmiﬁu
Importance of marketing and finance for new entrepreneurs; marketing concepts;
marketing mechanism; marketing planning; finance concepts; financial planning; financial

forecasts; fundraising; importance of financial risk management.

§3nanna 3(3-0-6)
(Digital Busmess)

Mﬁﬂﬂ’]iL‘U@ﬂm‘u‘U@\‘]ﬁiﬂiiﬂJ@Laﬂ‘lﬂiauﬂﬁ ﬁsﬂsiﬂuammwa i“LJLL‘LJ‘UﬂWi‘WWﬁiﬂiiZJ‘W
UaondouarUseauaudisauussuuas g N15¥13357958131909ANNT N15Y153NTENTN
BIANITLALENAT N15135AATENINNRANITAUAIATE T8UUUTMTTANITAIUTINTINARTA
nMInanRaTa Aednueaulal

Basic principles of electronic transactions; transactions in a digital society; different
types of secure and successful online transactions; business-to-business (B2B); business-
to-consumer (B2C); business-to-government (B2G); digital transaction management
system; digital marketing; social media.
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RUINIVIANE

upagaadmsulinIngAmansgann 1 3(3-0-6)
(Calculus for Biological Scientists I)

flafduefdy Aliuazanudeios mameyiusuaznisUssend Usiusuasnmsuszgnd
wAdANTUIAUS

Transcendental functions. Limits and continuity. Differentiation and applications.

Integrals and applications. Integration techniques.

upapaadMTUTNINeIAIEAITININ 2 3(3-0-6)

(Calculus for Biological Scientists II)

Fydaduneu : 511 106 waaRdadmsulininermansdinin 1
SAULAZOUNTUVRITIUINATY BunTUAIS HeAduratediuds suiusdes aun1sue

[V 4

BYNUS

Sequences and series of real numbers. Power series. Functions of several

variables. Partial derivatives. Differential equations.

Finevialy 3(3-0-6)
(General Biology)
Artadunion : * 512 102 UfURNsTTAneihly
* pralsgunsounula

autfvesdaldin sufeudmainermans nsdnszuvddiTiauazauvainvane
\ilveadslfin waduarlaseaievesead wunueddy Wugaand Wugmansluana
wugraniUszrng nalnuedifmuins lasaiauaswihiivesiiy lnssaauaswiiivosdnd
UneivewazngAnssudn

Properties of organisms. Scientific methodology. Classification and biodiversity.
Chemistry of life. Cell and cell structures. Metabolism. Genetics. Molecular genetics.
Population genetics. Evolution mechanisms. Form and function of plants.

Form and function of animals. Ecology and animal behavior.

UftAn1s323meinly 1(0-3-0)
(General Biology Laboratory)
Andadunew : * 512 101 F3imehly
* grassuniounuls
Uftinsiiaenndestuidomlunein 512 101 Fivewhly
Laboratory work related to the contents in 512 101 General Biology.
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512 104

512 181

512 182
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FIAUAZAMURAINKRATY 3(3-0-6)
(Diversity of Life)
dsduney ¢ * 512 104 UJURN ST InkazAIvaInvany
* gralssunsounuls

MfinTin nszuIunsAnauaINaIeTesddidin nsdnswunAuaINianees
30130 1 guuaiise o191 Tnsdam fiv fladla daflifnszgndunds dnifinszgndunds
WAZANAIATYLAZNITEUSNYANUNAINNAIBNNTININ

The origin of life. Processes leading to biodiversity. Classification of organisms. Vira,
Eubacteria, Archaea, Protista, Plants, Fungi, Invertebrates and Vertebrates. Importance in

the conservation of biodiversity.

UURAN1sTINNazAUaINTanY 1(0-3-0)
(Diversity of life Laboratory)
AdsAuney - * 512 103 WinlazANUaINale
* grassuniounuls
Ufthnsfiaenadestuidomlunein 512 103 Fauavanunainuans
Laboratory work related to the contents in 512 103 Diversity of life.

N1331ANINNINFIINGN 1(1-0-2)
(Biological Illustration)
taRunow 1 * 512 182 YURNIINISINANINNIEIINGT
* graseunsouiule
mamwwaamé’aqﬁuLﬁawﬂuﬂgjﬁamiiw%m 512 182 YJURAN11159100 N4
3NN
Lecture related to the contents in laboratory 512 182 Biological Illustration

Laboratory.

UUAN1IIN131ANNN19TTNeEN 2(0-6-0)
(Biological Illustration Laboratory)
AUsAUADY : * 512 181 N15INANTNNNGTIINYN
* graseunsaunule
wdnnsmsiintineelunsenmasiTiasmewmeiandalsiivainvaiy
finsAnwuenanui
Principles and practices in drawing of organisms using different techniques.

Field trips required.



512 200

512 201

512 202
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Tassa¥auazniiiivesdin 4(4-0-8)
(Structures and Functions of Life)

Fdaduniou: 512 101 T3inewily

Tnssadruasntinfivesiivuazdnd o auave Toarfivuardnd ndsau wuniueads
aunavesans nszuiums adedluluanuazvlaten mswaniUdsuieuay duaszsidouas
sosluuuarmaasyiiulavesiiy msfuiiuguesiiy suulasasenduniouasnisiadeulm
szutlvaiou nsuwanUdsufineg gese1ms Tugie szuudszam sesluy n1LaTgYLAule
QRGN

Structures and functions of plants and animals. Plant and animal tissues and
organs. Energy. Metabolism. Homeostasis. Xylem and phloem translocation.
Gas exchange and photosynthesis. Plant hormones and growth development.
Plant reproduction. Musculoskeletal system and movement. Circulation. Gas exchange.

Digestion. Excretion. Nervous system. Hormones. Growth. Reproduction.

WUFANENS 3(3-0-6)
(Genetics)
dafunen: 512 101 IAnehly
512 103 WInuazAUnaINany
* 512 202 UuRnsiugeans
* granseunsouule
TasluleuuaNTLULLAE NENN1TAIENIARN BUEITUGNTIUVDIUUAALAL N)AIY
vhawtdu diuvengveanguiuiaa msfvuama MstenendnuaziugnITuiignAuANie
guvulasluloume Wugusedn dunauazsreudiudu asiugnssuiaslassaiiadluy n1s
J1aesfidwe nsuanseenvesdunaznismiuay n1snateiugvesdunaslasiuloy Wug
AINTIN WUgAENTUTEAINT
Chromosome and cell division. Mendelian inheritance and probability.
The extension of Mendelian laws. Sex determination. Sex-linked inheritance. Pedigree
analysis. Linkage and recombination. Genetic materials and genome structure.
DNA replication. Gene expression and regulation. Gene and chromosome mutation.

Genetic engineering. Population genetics.

UfuRnIswugAans 1(0-3-0)
(Genetics Laboratory)
Fwdadunew : * 512 201 Wugeans
* grasguniouiule
UfjtRnsfiaenadestuiiionlusiedn 512 201 Wugmans

Laboratory work related to the contents in 512 201 Genetics.
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512 203  UAINen 3(3-0-6)
(Ecology)
dadunew: 512 101 FAnevialy
512 103 nkazANURAINUAIE
* 512 204 U URnsiineinen
* grassuniouniuls
wuadnidesdunsdneingt Taswadne wifivasdadeddyvoszuuiian n1s
RoUAUDIRIA T TInfeanzuIndon dnvaizaniy ITauinis N13AIUANVUIALALANT
NT8UIUTEVINT 1ATIEINS @Qﬁﬂ’i%ﬂﬁ]ULLﬁ%‘ljﬁﬂﬂJa\wm%u UFINYIINUTTIN
Basic concepts in ecology. Structures, functions and important factors of
ecosystem. Response of organisms to environmental conditions. Characteristics,
evolution, regulation of abundance and  distribution of organisms. Structures,
compositions, and types of community. Cultural ecology.
512 204 UjUANsHLIAINGN 1(0-3-0)
(Ecology Laboratory)
ArdeRuneuY ;. * 512 203 AN
* gralssunsauniule
Uﬁﬁ’ﬁmiﬁaamﬁmﬁuL‘ﬁawﬂusw%ﬂn 512 203 nAInen
fins@nwuenaanuil
Laboratory work related to the contents in 512 203 Ecology.
Field trips required.
512 205  UuingssuYm 2 (1-2-3)
(Nature Recording)
mstufinseazidenn1adiivendienmils andiun deswagiave nsdeuussens
Toyan19iTingr myasnassanufalzmemaianisiuiinmaiiine)
Biological record using images, prints, sound and videos. Descriptive writing of
biological information. Creation of an art project using biological recording techniques.
512 211  WNY&au 2(2-0-4)

(Horticultural Science)
Jdaduden : 512 101 Finevhly
* 512 212 YfuRnsivvauy
* gralssunsounuls
N13ITUUNNYAIU N1SVEeRUEHY nswIeudan Jeuavaasluuiiy nunidaasey
LINTFIUAUANNYAT
Horticultural classification. Plant propagation. Planting preparation. Fertilizers and

plant hormones. Smart horticulture. Agricultural community standards.
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512212 Uf{uRnIsaEu 1(0-3-0)
(Horticultural Science Laboratory)
aAuADY ;¥ 512 211 W¥EIU
* gralssunsounuls
UftRnsTiaenndestuidomluneien 512 211 fivau
fins@nwuenannuil
Laboratory work related to the contents in 512 211 Horticultural Science.

Field trips required.

512 213  Angdansuazmaluladvasndagld 2(2-0-4)
(Orchid Science and Technology)
Jydsfuneow . 512 101 F3vevhly
512 103 FIALarANRaINUaIE
* 512 214 UfURnsIenmanswasinaluladvaandield
* graseunsauiule

o

FugnAnerinluveandielsl Ussiam wazmsduuniiugndielignuaniifinnuddsy
Jendiadg nsudandaelinszanawazndelidanen waluladundanisiiuien nsld
Uselomiuazadnsyadnuiia

General morphology of orchids. Classification and identification of commercially
important hybrid orchids. Cut flower and pot plant orchid production. Postharvest

technology, the utilization, and value added.

512 214  UfuRMsInermansuazmalulaguaindaeld 1(0-3-0)
(Orchid Science and Technology Laboratory)
FdsAuneu - * 512 213 Ingrmansuazialulagvesndagldl
* pralsgunsouiule

UjtRnisiiaenadesiuiienilusiedvn 512 213 Inermansuarinalulad
vosnagldl

fins@nwuenannuil

Laboratory work related to the contents in 512 213 Orchid Science and
Technology.

Field trips required.



512 215

512 216

512 217
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Rufiudaundou 3(3-0-6)
(Plant and Environment)
Ipdafunion 1 512 101 Trdnewily

JadeiilifiTinuasidin naesauasiauivesiiy nsususvesii nstlestusiies
yasfiy Jaduandunndaufunisudniia nsdnnisaanndeuiietiiunands

finsfinwuenaniui

Abiotic and biotic factors. Plant growth and development. Plant adaptation. Plant
defense. Environmental factor and plant production. Environmental management for
increasing productivity.

Field trips required.

Iinanldiuszau 2(2-0-4)
(Flowering and Ornamental Plants)
daduneu: 512 101 F¥inevhly
512 103 FIALazAIURAINRAE
* 512 217 Yuinisliinenliusedu
* pralsgunsounula
UseiRnuluun a3sinewazdnvusidovedldaanlduszdu Fveenisuan
nsveneiuduaznsguAiIv nMsiiuyaruaznsUszgndldlsnonliussduidannsd
History, physiology, and habits of flowering and ornamental plants. Methods of
planting, propagation, and cultural practice. Valued added and the commercial

applications of flowering and ornamental plants.

UfuRnsldnanldusedu 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)
FsAuneu . * 512 216 ldeeonlduszeiu
* pralsgunsouiule

UftRnsTiaenndestuidomlunein 512 216 Tinenliftsesi

finsfinwuenaniui

Laboratory work related to the contents in 512 216 Flowering and Ornamental
Plants.

Field trips required.



512 218

512 219

512 231
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uaadauazlfoauti 3(3-0-6)
(Cactus and Succulent)
WeAUfRY 1 512 103 AInazAnunaInaie
*512 219 Uﬁﬁamil,mﬂ&fal,l,azlﬁmuﬁw
* 9rasgunsouiule
Fiinevesuandauariiioruth arumannvansuarnsnsuun WsvereRugiay
nMsUFuUgaiug nseTenlsasou Auuaznisugn msliitde nsldansiaifiAeidostu
NsTLAulauAENIIAIVANARINY AmudAgaesugRtesuanfauay ot
Biology of cacti and succulents. Diversity and classification. Techniques in
propagation. Greenhouse preparation. Soil materials and plantation. Fertilization.
Applications of plant growth regulator substances and pest control. Economic

importance of cacti and succulents.

UfvRmsuaadanagldaauth 1(0-3-0)
(Cactus and Succulents Laboratory)
WwtaRunow . 512 104 YRURNs¥InLazAuvaInviany
* 512 218 uaadauarlsioruth
* gralssunsauniule
UftRnsTiaenndestuliomluneion 512 218 uaadawaglioruth
fins@nwuenaanuil
Laboratory work related to the contents in 512 218 cactus and succulent.

Field trips required.

GHENGHUEE{TH 3(3-0-6)
(Brain to Perception)
gdadunew : 512 101 F¥inevily

neinamansidesiuresanssyud lassadauagnsinureseadussamiay
wadA1qu n1sdinszhalszamuoneadUszam nsfuiiudszandudalaeidiu
frunisuesdiu Mslédu n1s3undu nssusawaznsiudula avesdruiiieideuazuti
Aenfuanush nen wavesual AnuRnUsniTiieadesiussuulszam

Basic anatomy of human brain. Structure and function of neurons and neurosglia.
Electrical signaling of nerve cells. Sensory perception with emphasis on visual, auditory,
olfactory, gustatory, and haptic sensation. Parts of the brain and their functions involved

with memory, language, and emotion. Neurological disorders.
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512233 dndlaidinszandunds 3(3-0-6)
(Invertebrate Zoology)
Jdafunion : 512 101 Fnewnly
512 103 FIAwazANUYaINIANY
* 512 234 UURn1sdndldfinsegndumas
* gralseunsouiule
undsfieguaznisnszansvesdniliifingzgnduvds Snuvazionizasluuaznieuen
n1sdnkundsznn n15iue1n1s n1sniela n1s3dn nisluaisuden nisdudne
wazmsAuiug nameidesdnilifinssgndundsiianuddymansugia
Habitat and distribution of invertebrates. Internal and external characteristics.
Classification. Ingestion. Respiration. Sensation. Circulation. Excretion and reproduction.

Cultivation of economically important invertebrates.

512 234 UjuAmsdndlisinszandunas 1(0-3-0)
(Invertebrate Zoology Laboratory)
Fdadunew : * 512 233 dniliiinszgndunad
* pralsgunsounula
UftRmsiaenadostuidomlusiginn 512 233 dndlifinsegndunds
finsfinwuenaniui
Laboratory work related to the contents in 512 233 Invertebrate Zoology.

Field trips required.

512235  dnalinszandunas 3(3-0-6)
(Vertebrate Zoology)
UIAUABY 512 103 FIAuazANRaINMaNY
* 512 236 UJUANM AR InTzandunas
* gralssuniounuls
FTWUINITLATAIINNRAINNAY NETNTAAIEASLATEITINGT DIIAINYILAY
WeANIIH ANNEALarnseuinYdniinseandunds
Evolution and diversity. Anatomy and physiology. Ecology and behaviour.
Importance and conservation of vertebrates.



512 236

512 237

512 238
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UfjuRn1sdndiinszandunds 1(0-3-0)
(Vertebrate Zoology Laboratory)
Fwdaduniew : * 512 235 dndinseandumnds
* gralssunsounuls
UftRmsfiaenadostuiiomlumein 512 235 dnifinsegndunds
fins@nwuenannuil
Laboratory work related to the contents in 512 235 Vertebrate Zoology.
Field trips required.

fnanen 3(3-0-6)
(Entomology)
AdsAunew . 512 103 PauazAuvainiang
* 512 238 U URn15A9Inen
* graseunsauiule
FTAUINITUAZAURAINTAIBVDILNAL NIYINIAFIEASLAZETTIVE DAINEILaY
NOANTTUVDIWUAY N1TOUSNBUALIANITUNAS
Evolution and diversity. Anatomy and physiology. Ecology and behavior.

Conservation and management of insects.

AN Inen 1(0-3-0)
(Entomology Laboratory)
dsfuneu ;¥ 512 237 AigInen
* grassuniounuls

UftRnsfiaenadostuiiomlusiedn 512 237 Agine

fins@nwuenaanuil

Laboratory work related to the contents in 512 237 Entomology.

Field trips required.



512 301

512 302

512 303
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Famgvaaag 4(4-0-8)
(Cell Biology)
Fwdaduneu : 512 201 Wugmans

LuIRnkarIsAnuead Tassaduasntifiveseesuniuad wadlnsuaslen wax
wadguailon saduszneumaaiivealwad n1sidsuan nvenead WunUeATuLAL
Fandaumians nsandenaznisnas nsnevauesedndi lassasialasluley
N15kanIeanvasdukarnIsAIuAL Lelnainiady wnindusnieas gasluuiaviify
Fpdnswaduaznisaauan Mafauess

Concepts and methodology for cell study. Structure and functions of organelles.
Prokaryotic  and  eukaryotic  cells.  Chemical = compositions  of  cell.
Cell differentiation. Metabolism and bioenergetics. Transportation and secretion.
Response to stimuli. Chromosome structures. Gene expression and regulation.
Cytoskeleton. Extracellular matrix. Hormone and receptors. Cell cycle and regulation.

Carcinogenesis.

FImuns 3(3-0-6)
(Evolution)
dIAUAeY ;512 103 TIeLazANRAINAANY

WANGITTaINNg UseiRmansmaditauinisvesdadidin nssuiuns awinislu
syAuganIALazINNIA WUgmARSUTEIINT aeduiudvalimunnisuesddldin sunuuves
nsfmden Fagfimans nmsiAndadiTiau el

Evolutionary concepts. Evolutionary history of life. Processes of microevolution
and macroevolution. Population genetics. Phylogeny. Patterns of selections.

Biogeography. Speciation.

n1sussenaldaauiamasdiniuindaamen 2(1-2-3)
(Computer Application for Biologist)
AUy 1 512 205 TuNInsIsuYIA
n1sduduunauiginislussuugiudeyaseulal n1sldlusunsudnsagy
lun13danisteya N153LAT1ERToYANITINYIAERTTIININ N15IRTULANTIBIUTTLULAL
LONANTDIDY NINTIVFDUNITANADNNAIIU NMTUNAUDIIUADAITITELY LazNTITADUNILADS
\ionsieans
Online information retrieval for academic articles. Use of software packages for
data analysis in biological science. Formatting scientific reports including references.
Plagiarism detection. Scientific public presentations. Use of computers in

communication.
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512311  nganIANYy 3(3-0-6)
(Plant Anatomy)
dadunen: 512 101 F¥Anevialy
512 200 lasvad1auagniinfivesdin
* 512 312 YfURn1sneInnang
* pralsgunsounula
gila A5iasaiaun wazuiiiinisiiauvenieidedts q vesity Tasadag
meluduuszneuuarsuiuunsGesivesdedeluetoizvesiia Wufieifude
Types, development and function of various plant tissues. Internal structures,
composition and patterns of tissue organization in plant organs with an emphasis on
seed plants.
512312 UjuAnIsn1eAInANY 1(0-3-0)
(Plant Anatomy Laboratory)
daduneu: 512 101 Finevily
512 200 lasvad1auagntifivesdin
* 512 311 neAnAY
* 9ralsgunsouiule
Uﬁﬁ’ﬁmiﬁaamﬁmﬁuLﬁawﬂusw"‘m 512 311 MeInANy
Laboratory work related to the contents in 512 311 Plant Anatomy.
512313 @359N81UDINY 3(3-0-6)
(Plant Physiology)
Andadunew: 512 200 taseaduazniniivesdin
* 512 314 UJURN15aRTINe1veny
* pralsgunsouiule
a3TInensedulead anuduiudseninaiiuiiv nsgedunagnisdndes 5191
oIy NITELATIZRMBLET n1sglalaziuunueddu dvswavesladuniglunazniguen
FONSAUIALAZNITRATEYVDINY
Cellular physiology. Plant-water relations. Absorption and translocation. Plant
mineral nutrition. Photosynthesis, respiration, and metabolism. Effects of internal and
external factors on plant growth and development.
512 314  UJUANNTERTING1V0INY 1(0-3-0)

(Plant Physiology Laboratory)
AUsAuneY : * 512 313 @35INY1VBINY
* gralssunsounuls
UftRnsTiaenndestuidomluneinn 512 313 a3sinevesite
Laboratory work related to the contents in 512 313 Plant Physiology.



512 315

512 316

512 317
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AUNIUISIUNY 3(3-0-6)
(Plant Taxonomy)
defuden: 512 101 FAnewily
512 103 FIALATANUMAINTAAE
* 512 316 YURN1T0UNTUITIUNY
* 9rasgunsouiule ) )
nanNNTLAzITUUNMISILUNTY MIRsdefivlaznsssyiugliffidedednasaiu
flgpon n13sausIMLasiAUSNwIdIeg1edlY n1sadisnariSnisldyuisiu waznsideu
AusIsednuuEnangnemans dnuuenadugiuine1vesisd dudiia n1suninseans
WS waensliuselovivesiunanuleed
Principles and systems of classification, nomenclature and identification of
vascular plants with the emphasis on the angiosperms. Collection and preservation of
plant specimens. Construction and use of identification key. Methods of botanical
description. Morphological characteristics, origin, distribution, and utilization of selected
angiosperm families.

UURN1saUNIUISIUNY 1(0-3-0)
(Plant Taxonomy Laboratory)
JUadunieu : * 512 315 aUNTUISIUNY
* g1aisouneuiule
Ugummi‘maamaaﬂﬂuLuawﬂuﬁmm 512 315 ayNuIsIUNY
dnsAnwIuenan Ui
Laboratory work related to the contents in 512 315 Plant taxonomy.
Field trips required.

duginewesieifiioadudes 3(3-0-6)
(Morphology of Vascular Plants)
Jpeureu: 512 101 IAnevhly
512 103 WInuazAUnaINany
* 512 318 UftRnsdugiuivevesiiwiifidoifosides
* 9ranseunsounule
Honu ndnnisway mmmﬂm“umam%mmm ‘Uﬁ]ﬁ]EJmJNaﬂivmumaammmwm%m%
;Lﬂi'maﬂwmﬂmqaswmmauaﬂLLa msﬂ,u VlﬂﬂQUIMLﬂEJUﬂJE]ﬂﬂULWﬂLLa”IﬂiﬂﬂiNﬁUwuﬁ
Jupaunsiulaluszezeig 9 Suaﬂ,ﬂidaiwmﬁammu’mmwﬂﬁﬂgiu‘w%wmLuaLEJamLaEN
ﬂammq ‘] (?l'liJinUﬂ’li’i]@ﬂ’lLLUﬂLLUU@uﬂﬁJ’Jﬁ’IuW‘UEJﬂsLﬁN ﬁm%’IU’JWEJWL‘lJﬁEJUW]EJUSUENW%
VIﬁEUWUﬁLLaTJLLauVIENQJE)EJ Vlama‘lﬂmmumwnmaﬂnwmmwaﬂw%muaLEJamLam
Definition, principle and importance of morphology. Factors affecting plant
morphology. Characteristics of the vegetative and reproductive structure of vascular
plants. Stage of growth and development of various parts of vascular plants, classified
according to the system of modern plant systematics. Comparative morphology of the
extinct and extant vascular plants reflecting overview of plant evolution.
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UftRmsduguinewesieifidadedudes 1(0-3-0)
(Morphology of Vascular Plant Laboratory)
Jdafureu : * 512 317 uguivevesindiflidoidedes

* 91asguniauiule

¥
=1

UftRnsTiaenndestuidomlunein 512 317 duguivenvesivdiiidodeddes

finsfinwuenaanuil

Laboratory work related to the contents in 512 317 Morphology of Vascular
Plants.

Field trips required.

walulagnisugniveliau 3(2-2-5)
(Plant Soilless Culture Technology)
Fprfaunew : 512 200 lassadauagntinfivesdin

Hadeidsmaronisiasqiulnvesiis szuulgauuung o Adeulddmiunsugnity
1%hu viavesfivivmnzaulunisugnuuuliiu Tssundafivuwsisewian nsUszgndainug
dmfunsugnitniiieuslanlu@iausesriu msadaendn waznsthdnuafivludanindey
UURnsnsimnzindn mseyua msthiivasszuutgn msiuifeinanan msilasie
nswasidulanazansonsisissleviluiiviiugnsnessuuliiu

finnsvirufnuuenaniud

Factors affecting plant growth. Various types of planting system commonly used
for soilless culture. Suitable plants for soilless culture. Plant factory for the future.
Application of knowledge for growing plants in daily life consumption, building
professions and phytoremediation. Laboratory work in seed germination, nursery,
transplantation, harvest, analysis of growth and beneficial nutrients in soilless cultured
plants.

Field trips required.

1931898 3(3-0-6)
(Phycology)
JdsAuneu . 512 103 FalarAUraIniay

* 512 323 Y{URNSEmIEINeN

* graseunseaunule

duguinen aynsuisnu wazdneivervesaniiaiiIauasufulaeiiuainsig

1%
Q‘Qd a

Tusfesdiu mnudAgvesaviesouywd msusnaneiusliuians 3Bnmamnzideaaving
uazmalulagnislausylovdainainaie

Morphology, taxonomy and ecology of freshwater and marine algae with the
emphasis on local species. Importance of algae to human. Isolation and cultivation of

algae. Technologies involving the utilization of algae.
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UURAn1samsIeInen 1(0-3-0)
(Phycology Laboratory)
WUIAUNDUY © ¥ 512 322 @NUI18INEN
* gralssunsounuls

UftRnsTiaenndestuiomlumeien 512 322 awseine

fins@nwuenannuil

Laboratory work related to the contents in 512 322 Phycology.

Field trips required.

walulaglofindua sy 3(3-0-6)
(Plant OMICS Technology)
Jdadunien : 512 201 WugAans
naNNITUaZISNITIATIZlULNTAemAlulagdlulind nsuansUindnd tondlulingd
Wsilefnd wunvelaind wazilufind nsldwaluladlefind ile@nun3Tunfinluuiunves
mmJ?alEJULLUmamWﬂUﬁmmﬁIaﬂ
Principles and methods for analysis of plant genomes by genomics,
transcriptomics, epigenomics, proteomics, metabolomics and phenomics technologies.
Use of OMICS technology for studying plant genomes in the context of the global

climate change.

d1sREiNNY 3(2-2-5)
(Secondary Metabolites from Plants)
Fgdadunen : 512 200 lssadauagntifivesdin
aufidostunasufiinsfiisrfuarsyiogdenniia wmadalunisada nisviali
U3as mssryrila wesmPenesigninsdinimuesansyiogiluiis vuddeluagtuuas
nsUsEenAldnIenIsinEas Nsumng uaglnyuinis
Basic knowledge and laboratory work related to secondary metabolites from
plants. Techniques for extraction, purification, identification and bioactivity analyses of
plant secondary metabolites. Current researches and applications in agriculture,

medicine and nutrition.
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Fameeanldi 3(3-0-6)
(Floral Biology)
Idafunion . 512 200 Tassadauagmiiniivesdin
* 512 327 UfURn1s¥Imenentd
* gransuunsouule
o1 Allawasiimuinisveswenlyl viin lassaduasduguine1vesnenuazdonan
WAILINITVRINBN FEUUNITHANTUG AuvaInvatsvednontdluisnenngueig 9 33inen
UYBINIANYRLDBUTEY
Definition, origin and evolution of flowers. Types, structures and morphology of
flowers and inflorescence. Floral ontogeny. Breeding systems. Diversity of flowers in
different groups of angiosperms. Pollination biology.

UfuRn1sdImemantdl 1(0-3-0)
(Floral Biology Laboratory)
IdsAuneu: ¥ 512 326 Ivinenenld
* gralssunsaunule

UftinsTiaenedestuiifomluseiun 512 326 F3inemenlsl

fins@nwuenannuil

Laboratory work related to the content in 512 326 Floral Biology.

Field trips required.

HeyuInen 3(3-0-6)
(Histology)
Frdauniou : 512 200 lassadeuazninivesdin
* 512 332 Y{URnsilayyinen
* graseunseunule
Imqa%ﬁﬂLLazamﬁﬁmaaLﬁaLﬁaqﬂa dodeieiy N3¥ANRULATNTEANLADA La¥NIT
abradaden odouaretonzimies edond e oideuszamn laswadrauazmiii
suaaLﬁaLﬁamaaszuuai’mﬂué’miﬁﬂiz@ﬂé’wﬁqsﬁy’uqa
Structures and properties of epithelial tissue, connective tissue, cartilage and
bone. Blood and blood cell formation. Lymphatic tissues and organs. Muscular tissue.

Nervous tissue. Structures and histophysiology of organ systems in higher vertebrates.

UUAnslgyvInen 1(0-3-0)
(Histology Laboratory)
JydeAunay : * 512 331 gy Inen
* pralsgunsouiula
UftRnsTiaenndestuidomlunedn 512 331 fgeine
Laboratory work related to the contents in 512 331 Histology.
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A35NUNVDIEN 3(3-0-6)
(Animal Physiology)
dadunen: 512 200 tseadeuagniniivesdin
‘vié'ﬂm5ﬁu§1umqéfma?ﬁwmﬁumﬁmi ﬂﬁlﬂﬂﬂiﬁﬂ&ﬂul,l,azmiﬂw@mmL%aéﬂﬁmLfTEJ
wagwadUsya a3sinevesseuuUsza ssuulvaisuiden ssuumela sguunafu
917 3hATINSIUAIENS N1TATUANEMNYTYDIT1NNTY SruuTuiteuarsruusaulive
mMsUszendlduasnsd@nniligitos
Fundamental concepts of animal physiology. Mechanisms and controls of muscle
cells and neurons. Physiology of nervous system, circulatory system, respiratory system,
gastrointestinal tract and bioenergetics. Body temperature regulation. Excretory and
endocrine system. Applications and related case studies.

UfuRn1sa3sinevesdnd 1(0-3-0)
(Animal Physiology Laboratory)
ArdsAuneu ¥ 512 333 @35INe1909dR)
* gralssunsauniule
UftinsTiaenedestuifomlusein 512 333 a3sinewesdn]
Laboratory work related to the contents in 512 333 Animal Physiology.

I e wadduniie 3(3-0-6)
(Stem Cell Biology)
dadunew: 512 200 lassadauazniniivesdin

Fnevoswadduinin wasduiudauaznisiinielde waddusidnoniseu
wadauiudaanglng unumvsagaddudndalunisiheiniitvaunavessianig
audntmaneluladiwadduindn wazamuisefiiedes

Stem cell biology. Stem cell and tissue formation. Embryonic stem cells. Adult
stem cells. The roles of stem cells in body homeostasis. Stem cell technology and

related research.



512 343

512 344

512 361
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Usananen 3(3-0-6)
(Parasitology)
Ipdafunion 512 101 TAnevhly
512 103 FearAIUMAINAAE
* 512 344 UJURN1sUsaRIMeN
* gralspunsounula
AudNuSveIUsdnnaslaad dugiuinernaznisiniunyssian 323ne0
nswnsnTEAeRazinInstinvednsindinasruounss seuInIngIwasn1sinlaialsa
meAfadelsndauinanUsanvesaulaydaiiasugia
Host-parasite relationship. Morphology and classification. Biology, distribution and
life cycle of protozoa and helminths. Epidemiology and pathogenesis. Diagnosis of
parasitic diseases of man and economic animals.

UUAnsusananegn 1(0-3-0)
(Parasitology Laboratory)
UsAUNDUY : ¥ 512 343 UsanInen
* gralssuniounuls

UftRnsTiaenndestuiiomluneion 512 343 Usaninen

fins@nwuenannuil

Laboratory work related to the contents in 512 343 Parasitology.

Field trips required.

nwugAansuazinalulagyanmvasing 3(3-0-6)
(Plant Genetics and Biotechnology)
dsAuneu ;512 201 Wugeans
1A5985199093TuniY A199AT12RITuNNY BunaznalnnisiansoonveBuiy N3
818NPANUFNTIUNY THUUNITHANNUTULATRUTNTTUVBINITAIMUANA AIURULUTVDY
wugnIsuisuasTaunsvesity weluladfinmitenmsfnuwasufuuseiusnasuiiy
Structure of Plant genome. Plant genome analysis. Plant genes and
their expression mechanisms. Plant genetic transmission, breeding system and genetics
of sex-determination. Plant genetic variation and evolution. Biotechnology for
plant genetic study and improvement.



512 362

512 363
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Lﬂ'%laawmaﬁﬁmmmxmaﬂquﬁ 3(3-0-6)
(DNA Markers and Applications)
Fwdaduniew : 512 201 WugAans

unvesiivuazdnd ndnnsvensdesnedidue meadaiugnildlunsieses
\W3smnedidule indeamneiduedliisleauilaedulaslduiizeignlelndiuesisa
Lﬂuﬁugm wsneABuenddulua ﬂﬁﬂiz&gﬂmﬁl%lﬂ%wm&ﬁLﬁuwmﬁmmﬂmwé
NsinERT N1sAnItauing uaensliiedommediduemeifinetmans

Plant and animal genomes. Principles of DNA markers. Basic techniques for DNA
marker analysis. Hybridization-based and polymerase chain reaction based DNA markers.
DNA markers from sequences. Application of DNA markers in medicine, agriculture,
evolutionary study, and using of DNA markers in forensic science.

Faneluiana 3(3-0-6)
(Molecular Biology)
Jdadunien : 512 201 WugeEns
512 202 UjURnsiugeans
* 512 364 YUAn1sTINeLuana
* graiseuniouiiula
vdninausinandmsugaineluana laswadedlunwasnisdaguuuy msdanisfidue
wazu wadadesfuluiugimnssy nsfnudiduiandlelndlugadall $2nenseun
wazdInedunsizi n1saauANnIsuanteanvedulussdufidule a1518uLe
wazlusiu walulagnin1advingnluanauasnsUssgnalinansunmduasnIsinens wu
wielulaBlefind nsdautasiluy uasTransauma a3esssuiifeadesiuiningluana
Central dogma. Genome structure and organization. DNA and gene manipulation.
Basic techniques in genetic engineering. Next generation sequencing. System biology
and synthetic biology. Regulation of gene expression in DNA, RNA and protein levels.
New technologies in molecular biology and application in medical and agricultural
aspects such as omics technology, senome editing and bioinformatics. Ethics related to

molecular biology.



512 364

512 411
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UUan1syaInenluana 1(0-3-0)
(Molecular Biology Laboratory)
wdadunew : 512 201 WugAans
512 202 UjURN1sugeans
* 512 363 F7ingnlanana
* gralspunsounula
anutaenseluieslidinns msldlulastialidesg nanssnemsidsade
wupfidouazinaiinvasnde nsafnwennaiain nsfadeduleddnsinng msatauen
Adue MeszdaunmwazinUsinadiwe Uisegnidlndweisd nsinssinunim
wazdnUsaAdue Fransauwmea n1saiauene1siowe nsiesIsinuanLasinUIua
91510Ue NsANALAELENIUTAY
Laboratory safety. Mastering Micropipette. Bacterial media preparation and
aseptic technique. Bacterial subculture. Plasmid isolation. Restriction enzyme digestion.
DNA isolation. DNA quality and qualification. Polymerase chain reaction. Bioinformatics.

RNA isolation. RNA quality and quantity. Protein extraction and separation.

WONBAEASTNUATEGND 3(3-0-6)
(Economic Botany)
Jdafunion : 512 101 FAnervily
512 103 FinuazanumaInvany
Uszd duduiln dnwagmamgnumans nsnszaneiuduaznislivsslovivesdiv
Huomsuaen fugramnssunasfinasugialulssmalneuaziuniou fvvesduvedlng

=bp. Sh.

JuwliusiaudAgygaesygialusuiag

finsAnuuenaniu

History, origin, botanical characters, distribution and uses of plants for food and
medicine. Industrial plants and economic plants in Thailand and tropical regions.
Possible future values of local plants on economic aspects.

Field trips required.



512 415

512 416

512 419
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nMsiwsiRsaioifouazivadity 2(2-0-4)
(Plant Tissue and Cell Culture)
Jpisfuneu: 512 200 lassaieuarmiiivesdin
* 512 416 Uﬁﬂ’ﬁmimimwL?T&J&Lﬁal,?ial,l,axmaéﬁﬁn
* 9rasgunsouiule
mmﬁﬂé’zyuazﬂa%’aﬁﬁmaﬁiamimwLgmLﬁaLﬁaﬁm wdnmsuardimsnzidesaiede
31N03872619 9 Yeeiiglunasannaes 8IU1TFNATIEN Fa5lUUNY wWATNITAIUAN
anmwndenlimnzauiionisveneiug Uiuuseiug uaznseyinvaeriugity
The importance of plant tissue culture. Factors affecting plant tissue culture.
Principles and practices of cultivating tissues from various plant organs in vitro. Artificial
media, plant hormones, and appropriate environment control for plant propagation,

crop improvement and germplasm preservation.

UftRmsnsnziisaiiodauazisadiny 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)
Jprdeduon : * 512 415 mawnzdsailedouasieadii
* grassuniounuls
ﬂﬁﬁ'ﬁmi‘ﬁaamﬁaﬂﬁuLﬁa%ﬂm’wsﬁﬁm 512 415 nMsinzidsiedeuayiaadite
fins@nwuenaanuil
Laboratory work related to the contents in 512 415 Plant Tissue and Cell Culture.
Field trips required.

qiﬁ%ﬂﬂiLWﬁ%LgﬂﬁLﬁaLéaﬁﬂl 3(3-0-6)
(Plant Tissue Culture Business)
Sgrdadiuion : 512 415 mawnsdsailedouasiwadiiy
512 416 Uﬁﬁ’ﬁm‘smimwLﬁyﬂuﬁmﬁ'auazwaﬁﬁ“u

nsdanisviest fURn smzidsniefefinarlsadeueyuia anuvasndely
HesUftRnns fimasughaiinanlasnsmizidondebodis anudugiusznounts msdanis
33NUaElaNIANNGIND WNUTINT NITAAIN NITVUHUNEANY AUNY NTVUET A5T81UTTU
fusznaums ganaduiiieadestunmamzdededediv nadfnw

finsfinwuenaniui

Plant tissue culture laboratory and nursery management. Laboratory Safety.
Economic crops produced by tissue culture. Entrepreneurship. Business management
and business opportunity. Business Plan. Marketing. Crop production planning. Cost.
Shipping. Ethics of Entrepreneur. Other business involving plant tissue culture. Business
studies.

Field trips required.



512 423

512 424

512 425
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o = a v
N19MDUAUDIVIINUADAMULATYAIINEILINHDU 3(3-0-6)
(Plant Responses to Environmental Stresses)
veAuneu ;512 200 lassadalaninivesdin

a wa =

* 512 424 UJURnsnsmevauesvesiviemueienandannden
* graseunouiule
nImpUAUDINeAITIekarduguinenluiivdeninuaIoaainiiads dwandey
gaunnil 1h uas arandu A1 wazansiAnAnginy
Physiological and morphological responses in plants to stresses caused by

environmental factors: temperature, water, light, salinity, gases and pesticides.

Ujliinsmsnavsussvasiadaninuasenandaandon 1(0-3-0)
(Plant Responses to Environmental Stresses Laboratory)
Agndaduniew : * 512 423 nsrevaAueIvasiiYRaALeSEARINALIndey
* gralssuniounuls

UfTinsTiaenndestuifomluseiun 512 423 msnevauemesivronILASEATIN
Aaundon

fins@nwuenaanuil

Laboratory work related to the contents in 512 423 Plant Responses to
Environmental Stresses.

Field trips required.

fsimeuazmaluladudsnisifiuiiesvesfivany 2(2-0-4)
(Postharvest Physiology and Technology of Horticultural Crops)
Fdadunon s 512200 lasvadisuasvtihfivestin
* 512 426 UFURNMIaTINewazmaluladvdinisiuifwesivay
* pralsgunsouiule
mMaUdsuulamisduguinguazesddsznoumanilundanandaninivifen
HadunsuenuaznieluiideliiAnnisgyidsvesndnna unuinvessesluuiivly
nsaBuLUamESTIneT mstalsonaznisanvesnalsl eluladuazuumislunsufod
LﬁaaﬂmsqzyL%’&mamammawéﬁmstﬁmﬁm
Changes in morphology and chemical components of postharvest products.
External and internal factors causing losses of products. Roles of plant hormones in
physiological changes: senescence and fruit ripening. Technology and practical

guidelines for the reduction of postharvest product losses.



512 426

512 433

512 434
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UjtiRmsaisineuazmalulagudenisifuiiervasiivay 1(0-3-0)
(Postharvest Physiology and Technology of Horticultural Crops Laboratory)
Andadunen : * 512 425 a3sineuazmaluladndainisifiuiesvesiivaiy
* pralsgunsounula

UitRnsfiaenadestuidonilusein 512 425 a3sineuazmaluladudanisi
Aevesiivany

finsfinwuenaniui

Laboratory work related to the contents in 512 425 Postharvest Physiology and
Technology of Horticultural Crops.

Field trips required.

MsnzReRTagand 2(2-0-4)
(Animal Cell Culture)
Fdadunou : * 512 200 Taseadauarntindivesdin
518 101 9a77AngWily
* pralsgunsouiula

ninmsuazmalliavessnsisssaddng duwndouvensadiaos nmamalulad
voamamneihsneaddniluliusslonimeiumainuns gramngsy wagn1Iuwne

Principles and techniques of animal cell culture. Environments of cultured cells.
Applications of animal cell culture technology for agricultural, industrial and medical

purposes.

UfRmaniamnsiisavaddnd 1(0-3-0)
(Animal Cell Culture Laboratory)
Sradurion : * 512 433 mswnsiaouveddn’
* gralssuniouniule
UftRnsfiaenadestuidionlusiedn 512 433 mamnwidsaeaddnd
fins@nwuenannuil
Laboratory work related to the contents in 512 433 Animal Cell Culture.

Field trips required.



512 435

512 437

512 438
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walamszidsuasddeluwadduiin 3(1-4-4)
(Techniques in Stem Cell Culture and Research)
Ardaduneu: 518 102 UjtRnsgatainewily
512 200 lasvadrauagntinfivesdin
* pralsgunsounula

wmadalunawigidsneadiudiie n1sinveaUfURng niesflonazqunsal
madlan1snsAnuenLaznsIvaeUAMnyzadduiude n1siUdsundasan muesad
Furudauaznisnsiaiafiiesdes

Techniques in stem cell culture. Laboratory set-up, equipment and tools.
Stem cell isolation and characterization techniques. Stem cell differentiations and
related assays.

UndInen 3(3-0-6)
(Ornithology)
JeRuney . 512 203 UnAInen
* 512 438 UfuRnsdn@inen
* grarseunsounule
FTWUINIT N1IIUNUIZAN @3TINEIATNORNTINVBIUN ANAIARVRIUNTULTS
TAYINIT wagn1seuTNYUN
Evolution, classification, physiology and behavior of birds. Importance of birds in

ecosystem services and bird conservation.

Uuan1sUn#inen 1(0-3-0)
(Ornithology Laboratory)
UsAUNRY 512 203 HLeAngn
* 512 437 Un¥inen
* grassuniounuls
UfthnsTiaenndestuidomluneion 512 437 Indinen
fins@nwuenaanuil
Laboratory work related to the contents in 512 437 Ornithology.
Field trips required.



512 439

512 440

512 441

512 443
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NV MNAINNDU 3(3-0-6)
(Planktonology)
UsAUNaY ;512 203 WAINeN
* 512 440 UJURNMTIneunasineu
* pralsgunsounula
aynsudsuuazdiiaivetvesunadinou 35n1siAvinwisiegrauaznisiuinuiy
unasinou Jadedng q fifnadonisuninszane madulawaznisduiug armdrdaues
unasimauraislgeIng
Taxonomy and ecology of planktons. Methods for preservation and numeration
of planktons. Various factors affecting distribution, erowth and reproduction.
Importance of planktons to food chain.

UfuRANITINeuwasinau 1(0-3-0)
(Planktonology Laboratory)
JdeAuneu ;512 204 YURnstnaInen
* 512 439 WMYIUWAIAROU
* gralssunsauniule
UftinsTiaenndestuiifomlusein 512 439 Ingunasineu
fins@nwuenaanuil
Laboratory work related to the contents in 512 439 Planktonology.
Field trips required.

nalnn1sdaenunuLeIvaslasas 3(3-0-6)

(Host Defense Mechanism)
Jpfaduriou : 512 200 lassadrauanthiivesdin
Ardiugiunasvinnsvesssuugiiduiuvesdnflifinsrandunds uasdnifinsegn
duvds maUszgnimdnnisvesszuugiiduiuilensiauniadu uazen
Basic knowledge and principles of immune system of invertebrates and
vertebrates. Application of immune system for vaccine and drug development.

Faflaitinszgndundsitiinnnuddymaasugia 3(3-0-6)
(Economic Invertebrates)
Adafurion : 512 101 Fvinenly
512 103 FinwazAuvaInvang
* 512 444 YFoAnsdnslsifnsgnaundsifauddymaasugia
* graseunouiule
Fngwarinmingvesdnilifinssgndundsifinrmddymuasughouas msunmd
Bnsihlulduasnsiamimuiasegia
Biology and ecology of economic and medical important invertebrates.
Methods of utilization and economic development.
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512 444 UfAnsdnlisinszgniundsitiiaudifyniaasugia 1(0-3-0)
(Economic Invertebrate Laboratory)
Jdafunion : * 512 443 Anlsifinsegnaundsifianuddymaasugia
* 91asguniauiule
UftRnsiaenndestuilonilusein 512 443 dnflifinszgndundsiifianudidny
NLATEFND
fnsfnwviuenaniud
Laboratory work related to the contents in 512 443 Economic Invertebrate.
Field trips required.
512461  WugAEnsvaLad 2(2-0-4)
(Cytogenetics )
Jwdadunew : 512 201 WugAEns
* 512 462 YfURn1siiugaansvedvad
* 91asguniauiule
lassassvedlasiulon Igdnswaduaznisuisgaduuululnda nisuusead
wuulule@auaznisadiuwadduiug n1sfinwiueslalnd anudaunfvesdiuiulasiuley
anuAnUniveslassaiidlasiuley uasnafiAntusodnuueiugnisy n1sdnunlasluley
otefiug Iy
Chromosome structure. Cell cycle and mitotic cell division. Meiotic cell division
and gametogenesis. Karyotype study. Chromosome number aberration, chromosome
structure aberration and the effect on phenotype. Basic study of chromosomes.
512 462  U{URNTWUSAARSYRLUAR 1(0-3-0)

(Cytogenetics Laboratory)
FwdeRuneu : ¥ 512 461 WugAansveas
* gralssuniounuls
UftRnsfiaenndestuidomlumeien 512 461 sugmanivessad
Laboratory work related to the contents in 512 461 Cytogenetics.



512 471

512 472

512 473
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WAINY1V0EA 3(3-0-6)
(Animal Ecology)
AUeAuneY : 512 203 g

% s [

AMNANNUSIzisdnInuaanIndon wgRnssy '3’°J’wmmiLLaxﬂWigigwuqsuaqami
nseusnvuarn1sdnnsdniluiiui wadass q Tunsfnwdnd wazlassnideauiaién
eI UTRAINeUa9EH )

a P a

UNISANWIUBNEDTUN

Interaction between animals and their environment. Animal behavior, evolution
and extinction. Conservation and habitat management. Various techniques in animal
study. Mini project on animal ecology.

Field trips required.

JuAIngmameia 3(3-0-6)
(Marine Ecology)
deAuneu : (1) 512 203 dningn

150 (2) 516 270 Ging1dsInden

nMsuaalusmayms Jadedandountamzia msdanduuasdring1vesdeddie
lungia N15A18NANFIULAZNITNYWIIUTINDINIT TLUUTIANIINEL HANTENUIIN
uywdsiasyuuiAImea

finsAnuuenaniud

Ocean zonation. Marine environments. Classification and biology of marine
organisms. Energy transfer and nutrient cycling. Marine ecosystems. Human impacts on
marine ecosystems.

Field trips required.

dangrdrveiay 3(3-0-6)
(Mangrove Ecology)
JudsAunau : (1) 512 203 dnAIne)
vie  (2) 516 270 friinendndey

Tssadweatheiay mMsusuivesiivuazdniionisasuwlammaaiiuaznmenin
dunsNsenTEnINiivkasdnd anudAnuasnsaysnyUveLau

fins@nwuenannuil

Structure of mangrove forest. Plant and animal adaptations to chemical and
physical changes. Interaction between plants and animals. The importance and
conservation of mangrove forest.

Field trips required.



512 474

512 475

512 476
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TIAME1VINY 3(3-0-6)
(Plant Ecology)
WTIRUADU : 512 203 HLFINe)

Faudiy N3nszane Sunsizenseninsfiadudsunden adanisduiiedie ngud
UaEITNITUATIERAIAUNY LUIANLATIAFIVOIFIALNY WaTnvosdanua

finsfinwuenaniui

Plant Community. Distribution. Interaction between plants and their
environment. Sampling techniques. Theories and methods in plant community
analysis. Concept of plant community structure. Plant community dynamics.

Field trips required.

NNPLAINFMIVTLNTIINGMLA 3(1-4-4)
(Key Skills for Marine Biologists)
FyUsAunou : 512 203 AeIngn

nssrsadnlunzianaznisuguneruiaifesiu n1stadadedwandon waie
nsfiudegianazinwanin nsduundedidialunziauaznisfnu Ui ndnnis
dnnannaetluvioaljusns

finsfinwuenaniui

Basic Sea survival and first aid. Measurement of environmental factors.
Sampling and preservation techniques. lIdentification and quantitative study of
marine organisms. Principles of laboratory experiment manipulation.

Field trips required.

msuJ§amLuJaaamwgﬁmmﬁuazﬁ"uwssm 3(3-0-6)
(Climate Change and Vegetation)
WTIRUNDU : 512 203 HLFINeD

amwaﬁmmmazﬂﬂSLU§SULLUaQaﬂ1WQﬁaﬂﬂWﬂ UTELNYILAZNITNIZANVDINUNTTEU
Na“uadmiL‘iJgEJuLL‘Umﬁﬂ’]WQﬁa’lmm]'amiﬁ]%iy}@uimLLaSNaNaWUE’N‘l'h MaUAsuLUaImIg
Friglenminguasesdussnevvesdauiiy nsiniiukaznisuantassaisusuvesin
melinsdsundasanimgionna

Climate and climate change. Vegetation types and distribution. Effects of climate
change on forest growth and productivity. Changes in phenology and composition of

plant communities. Forest carbon sequestration and emission under climate change.



512 481

512 491

512 493

512 494
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Tulasiwatianiedia3nen 3(1-6-2)
(Microscopic Techniques in Biology)
Fgdadunion 1 512 200 lassadeuas vt fivestin
ninnskarmaialunnessusazsnuaniniednidedofivwardniiienisinm
Faundosgansamiuszinneng q ddeunasinaiianisdenddiodne anudidesduly
MsfnyIMnINdesganssAmidiannsou
Principles and techniques in preparation and preservation of plant and animal
tissues for various types of microscopes. Dyes and staining techniques. Basic knowledge

in electron microscopy.

duuun 1(0-2-1)
(Seminar)
FwdeRuneu : 512 303 nMsUssgndldmeuiunesdmsuingyine
dewle: Tneanudfiureuvesniainndvine

Fununludefinaulamsdainel denainunanunsinnisaiusanguiiaaily
2NFENTILAVUIUG

Seminar on topics of interest in biology by the consent of Biology department.

Selected English articles from international journals.

T390 1 2(0-4-2)
(Research Project 1)
FwdeRuneu : 512 303 nsUssyndldmauiunesdmsuingyine

Wonhdenuldy Aundideya nsWgukasiniauelasesenuidy

Selecting a research topic. Literature review. Writing and presenting of

a research proposal.

TAseuide 2 2(0-4-2)
(Research Project II)
AdsAuney - 512 493 1ase9uiTy 1

ndgluidemaiingt angldnmsuuziivesonnsdluniaiv@iive) Auaideys
NUNANLIVINTNWITINGY Usenaun1sediusng uazagunanisivy

Research on a biology topic under the supervision of Biology departmental staffs.

Searching English publications for research discussion and conclusion.



512 495

512 496

513 101

513 102

513 103
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NSRNITY 1(laiffoundn 90 2lag)
(Practical Training)
Rouly : TneanudugenvesnIaInnTainen
a ‘:g‘,y [ =
AUIANALTU S vise U
nsnUfiRNulupsdnmslaganuiugoUreIn AT TIIVIE
Practical training in an organization by the consent of the Biology

department.

vinwlumsnssuuazaIuauU)Uian1sNedInen 1(0-3-0)
(Skills in Biological Laboratory Class Set up and Supervision)
Soulw: Juilfanadiu s s U
nsiainwelunswseukarAUANUURN I 8INeIN1InRaNT I
WaEMSEENNAINNS
Biological laboratory class preparation and teaching skill development.

Activity set up and knowledge transfer.

il 1 3(3-0-6)
(General Chemistry 1)

Usunaduiiug lassadnernounavauifvedsinnun1sesis wussnd wia veuds
QUVNAFNANT

Stoichiometry. Atomic structures and properties of the elements in the periodic

table. Chemical bonding. Gases. Solids. Thermodynamics.

wiivialy 2 3(3-0-6)
(General Chemistry II)
Fgdafunew: 513 101 il 1
YounmmaraIaray aunauAll nan-wwa iadlnih saumandiail iiunididesiu
Liquids and solutions. Chemical equilibrium. Acid-base. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

Ujtiansiadivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)
Sgrdafuniow: 513 101 wilvialy 1 vieenaSeundoutuliidosnin 10 &Uam
nMsneassitdenadesiuiienlusieivn 513 101 Wil 1
Experiments related to the contents in 513 101 General Chemistry |.



87 upa. 2

513104 UjURnsiafivialy 2 1(0-3-0)
(General Chemistry Laboratory II)
Frdafuniow: 513 102 wilvialy 2 iseenaSeundoutuliidosndn 10 dUaw
513 103 UftAnmsieiiialy 1
nsnnaesTigonndesiuiiemluseinn 513 102 Wiy 2

Experiments related to the contents in 513 102 General Chemistry |I.

513231  adAATIeN 2(2-0-4)
(Analytical Chemistry)
Jpnfaunew: 513 102 wndivialu 2
ndnnsiugvenAiiaT Iz nguiuiitensauaziua Uiiseneendindunarisndu
Uffsenmainanaidadeunazuiisenmaianzney malszgnduifsemaniflunisinses
WelSinaleensnnaenaukaznTinUsung aunaniissninalalunisadaimediinavane
Basic principles in analytical chemistry. Theory of acid-base, oxidation-reduction,
complex formation and precipitation reactions. Applications of the above-outlined
reactions in quantitative gravimetric and volumetric analysis. Interface equilibria in

solvent extraction.

513233 UfUANMSANATIEH 1(0-3-0)
(Analytical Chemistry Laboratory)
Jndaduneu: 513 104 UfoRnsadval 2
513 231 1aiAsIen viseonassunseuiuldteenit 10 dUav

AnuAaalAdeulun1sIAIIEd N15itaszideyadeada tadeadlenazinadaly
MTlaTzidsina msmeassierfunsinssasineisanasnounaznisinusuns
genndostuilomlusedn 513 231 wifiased

Errors in chemical analysis. Statistical data analysis. Instrumentation and
techniques in quantitative chemical analysis. Experiments on chemical analysis based
on gravimetric and volumetric methods as related to the contents in 513 231 Analytical

Chemistry.

513250  A%BUN3Y 3(3-0-6)
(Organic Chemistry)
pdafuniou: 513 102 wdivily 2
wilvesansusznovesdnifnnazansusznauarlsuidn wedmes arslulainse
nneedily WWshunazdln nsuszendmalindansnlilowanuazdunsnsaaininsalnd
Tumsfigaudssiamvomyileridu
Chemistry of aliphatic and aromatic compounds. Polymers. Carbohydrates.
Amino acids. Proteins and lipids. Application of ultraviolet and infrared spectroscopy in

functional group identification.



513 255

513 341

513 343
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UfuRNsALBuUNSE 1(0-3-0)
(Organic Chemistry Laboratory)
Jdaduneu: (1) 513 104 UftRnsiadisl 2
513 250 1adduvse wiseaksunseniulivdosnin 10 dUami
vio  (2) 513 104 UfURmaiaiivialy 2
513 257 ipflBuniditugu vieenaseundeuiulitiosndn 10
dUnii
nsnaasufgafumaianisuenuazmaiansliuiand UjAtervesansuszneu
pzdvAn wazezlsufn NsduATIZRATBUNTE
Experiments on separation and purification techniques. Reactions of aliphatic
and aromatic compounds. Synthesis of organic compounds.

Al 4(4-0-8)
(Biochemistry)
Fdadunew: (1) 512 101 Finenvily
513 250 LALIBUVSE
30 (2) 512 101 FFAne Wil
513 252 \ALBUNTE 2
Tnssa¥rsuazniifiveadaluiana teulesduazdindsaumans wunuodduuas
NNIAIUAN NMTNVLAZNTUANIDBNYBITBLATIIRUENTIN WugIFINTsY
Structures and functions of biomolecules. Enzymes and bioenergetics.
Metabolism and regulation. Storage and expression of genetic information. Genetic

engineering.

UuANsTuAd 1(0-3-0)
(Biochemistry Laboratory)
Fwdeduneu: (1) 513 255 UfURNSANBUNTE
513 341 el wiseonassunseuiulitesnin 10 dUnw
w39 (2) 513 254 UURN9LANBUNIE 2
513 341 el wiseonassunseuiulitesnin 10 dUaw
nMsneassiidenadesiuidenlusieivn 513 341 Fad

Experiments related to the contents in 513 341 Biochemistry.



514 107

514 108

515 203

515 204
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Nandiugu 4(4-0-8)
(Fundamental Physics)
deulw: mwﬁuuﬂﬁm;cmﬂmuawmmamwlﬂﬁummaﬁmvﬂaﬂa

NaAANTYBIBUNIA LLa”’maLﬂiﬂ MsduLAZARY gauvnarans namansvadlva des
gl auuwividn euaans Aandealn

Mechanics of particles and rigid bodies. Vibrations and waves. Thermodynamics.
Fluid mechanics. Sound. Electric Field. Magnetic Field. Optics. Modern Physics.

UfoRMsAEndRugIu 1(0-3-0)
(Fundamental Physics Laboratory)
Fdeduneu: 514 107 #a@ndiugiu viseenassunsaudulidesndit 10 d&an
Hevle: dwsuindnweainemeansilildainiland
nsnaaesiiaenndesiuiienilumein 514 107 Handiug
Experiments related to the contents in 514 107 Fundamental Physics.

anpaIUSULININIAERITININ 1 3(2-2-5)
(Statistics for Biological Scientists 1)

AMNRLELAZUTELANVDIEDA ‘Ui”Lﬂ‘V]GUENGUEJﬂJa ADANITUUN msmmuamam [P
Jsg mmmmimmama mammmauu ﬂ’]’iﬁ/lﬂai’]UﬁiJiJ@ﬁWUVI’NﬁﬂmLﬂEJ'lﬂUﬂ’]LQ@EJLLﬁu
AuLUsUTImdmSundssensg ﬂ’eN‘lJ3"%’1ﬂ5LLﬁ“‘1ﬁa’18U5”‘U’mi adATlidanniwes N1
G]‘J’Jﬁ]aaUﬂ’]iLLﬁ]ﬂLLf\NUiﬂ@ msuﬂawam fﬂi']Lﬂi"l“’ﬁﬁ‘iﬁﬁmwuﬁua”fﬂiﬂﬂﬂ@ﬁlaEJ’]N’]EI 13
’JLﬂﬁ“"]ﬂﬂ’)’mLﬂ’EJ’JW‘UﬁTViSUGI’JLL‘Ui‘mLLuﬂ‘Ui"Lﬂ‘W ﬂ’]ﬂ‘ﬁﬂiuﬂima?Liﬂiﬂhm’ﬁ’]Lﬂi’]”'VILLa”
wuana

Definition and types of statistics. Types of data. Descriptive statistics. Data
presentation. Parameter estimation and confidence intervals. Hypothesis testing about
means and variances for one population, two populations, and several populations.
Nonparametric statistics. Normality examination. Data transformation. Correlation and
simple regression analyses. Association analysis for categorical variables. Utilization of
software packages for analysis and interpretation.

ADRAINSUTNINYIAEATTININ 2 3(2-2-5)
(Statistics for Biological Scientists II)

AdePunau ;. 515 203 @DRaNSUTNINeIAERSTININ 1

WHULUUNITNARBILATNITIATIENAIUWUTUTIU NSATMUAVUINGIBEIS 11T
WIBUWBUBINY N153ATIRAMULUTUTIVUULHLLULINTG N153WAT189ANsU U
NTiAsIERNIsanneEnYAN n1sannsgadaanuuuluuns n1siasieilnsdn inadanis

Bpszvmatedinls msldlusunsudidagtlunsimsgiuazulana

Experimental design and analysis of variance. Sample size determination. Multiple
comparison. Analysis of variance on repeated measure design. Analysis of covariance.
Multiple regression analysis. Binary logistic regression. Probit analysis. Multivariate
analysis techniques. Utilization of software packages for analysis and interpretation.



515 361

516 306

518 101
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n33nnsgIudayadeieniaad 3(2-2-5)
(Database Management with Excel)

Bndwatiugiu msassgudeyadedndia madamstugudeya feddudmsuns
Aasznteya msasudeyalugduuumsauazsuwuunsivl nsuansdoyamenin fawmes
uarilawnoidugs maaauasueiadeodndsauannnineitle

Excel fundamentals. Creating database in Excel. Database management.
Functions for data analysis. Tabular and graphical summarization of data.
Datavisualization. Filters and advance filters. Creating dashboard with Excel and
Power BI.

Inmen1susuaalunisiineu 1(1-0-2)
(Psychological Adjustment at Work)

539 UTIAAN A uausITIuarAunaden arwiiugiuisatunisususludie
A9y Whnnnglunisviieu anusviiageulunisvininu anuealaldlunisinegu nns
WareuLes nwauvinuylunsieu msiinineennsils msasuiuAandn nsdeans
wagnsiuaue n13viteuduiiy fm‘L‘%%JuifLLmusTaaQﬁﬂﬂuLLu’aé’?aLLaxLLmuau ALT1A
aued anulafiousinay nsmseueen Msususvnsensuel

Moral and environmental professional ethics. Basic knowledge of work- life
adaptation. Work goal. Work responsibility. Work attention. Self-improvement. Work-skill
development. Practice in listening skill. Main idea conclusion. Communication and
presentation. Teamwork. Vertical and horizontal organization chart learning. Self-
understanding.  Colleague-understanding.  Stress  management.  Self-emotional

adaptation.

9a¥ingly 3(3-0-6)
(General Microbiology)
Indaduneu:  * 518 102 UfRNI9aT i inly
* gransuunsouiule

NINTENY FUFIUINEN wazn1siiusnureuaiite hiauavs wellavaeade
wazmafuinwadunis uaeuAndowuiinfulassadsuasninfivessad wunueddy
WUgANANTURIRAUNSY N1smavaueeasszuunlAuiy Ussloviuaslnyuosdunid

Distribution, morphology and multiplication of bacteria, virus and fungi. Aseptic
techniques and microbial preservation. Basic knowledge of structure and function of
cells.  Metabolism. Microbial genetics. Response of immune system. Beneficial and

harmful effects of microorganisms.



518 102

518 203

518 331

518 332
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UjtiRnsaadainewinly 1(0-3-0)
(General Microbiology Laboratory)
Jndafuneu:  * 518 101 9aTvAnewhly
* gralssunsounuls
UfjtRnsfianadestuiionlusiein 518 101 9aT7ineiily
Laboratory work related to the contents in 518 101 General Microbiology.

Wing13nen 4(3-3-6)
(Mycology)
Andaduneu: 518 101 9ad¥Ane1vily
518 102 UjdAn139adinesily
dug1uinen aynsuIsIN drInewazaisine1vees Ysslestiiarineuaesn
NINAABINIUTATIINE
Morphology, taxonomy, ecology and physiology of fungi. Beneficial and harmful

effects of fungi. Mycological experiments.

I uazmalulagvasdan 2(2-0-4)
(Yeast Biology and Technology)
Jdafurion: 518 101 9aT7AMehlY
518 102 UftRn1s9atainenvialy
* 518 332 UfURN15TIMeuazinalulagvesdan
* pralsgunsounula
aunsuisny duinen uavAunaInuaenTInNvesBad IBnsuenuaznIsiu
SnenBan IINLVBUTAA @1591NT ALY UATIILVIURATNURITER Badlaznaniugian
fadlugnanvinisy weluladlmifiAeadeatudad
Taxonomy, ecology and biodiversity of yeast. Isolation and maintenance of yeast.
Cell biology, nutrition, growth and metabolism of yeast. Yeast and yeast products in

industry. New technology relevant to yeast.

UfuRn1sTIneuazmalulagvastan 1(0-3-0)
(Yeast Biology and Technology Laboratory)
JdsAuneu:  * 518 331 ¥nienazwaluladvesdad
* grassuniounuls

UfthnsTiaenndestuiiomluin 518 331 e mazmeluladvesdar

fins@nwuenaanuil

Laboratory work related to the contents in 518 331 Yeast Biology and
Technology.

Field trips required.



518 339

518 341
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nsusEiununwiiesu]iansuazanms 2(2-0-9)
(Laboratory and Food Quality Assurance)
Jndafuneu: 518 101 gAY
518 102 UjtRn139atinevily

%aﬁﬁ%uwﬁaiﬂ’iﬂ51’1ﬂﬂmummimmﬁawﬁﬁ'ﬁmsmmaauuasaauL‘ﬁ&l‘ummgm
n1sufdRnudmiusevuaun eIl )URNIAN wen. 17025 3an13nTIaUseiiuay
Yornvun won. 17025 wdninusiisnsialunsuano s dunisiutefvun @i8uf)
QRuUVSAUTTUUUTEAURMIAMDIINS (81eTEH) nsimungeingafifesniuay FBnsmse
UTZHIUTZUU LOULDTTN

finsAnuuenaniud

General requirements for the competence of testing and calibration laboratory.
Standard operating procedures (SOPs) for laboratory quality system 1SO/ IEC 17025.
ISO/IEC 17025 auditing techniques. Good manufacturing practice (GMP). Microbes and
GMP criteria. Microbes and Hazard Analysis and Critical Control Point (HACCP) food
quality assurance. Critical controlled point specification. HACCP auditing techniques

Field trips required.

9a¥ingmsdaandon 2(2-0-4)
(Environmental Microbiology)
Frdafurio: 518 101 9aTrinevily
518 102 UjiRn39adinesily
n19n321BLATUNUINYEIg AN SluAu tuazernia dafedinadenisiadnes
QAUSY Nsinumeg AN IsTIMUNTTn NM15ATIZRUIIIAYEIAUNSE N1sdoLdaEnIe

o

nMaidenannvosansduviduazarsiailaegdunidlusssund Jeduddyiinasdenisedos
aanevienisideuanindaegdunid QdunidivilfiAauafiv n1sUszgndqdunid
Tunsuidymawindon

Distribution and roles of microorganisms in soil, water and air. Factors affecting
growth of microorganisms. Sample collection and identification. Quantitative assay of
microorganisms. Degradation or deterioration of organic matter and chemical substances
by natural microorganisms. Important factors affecting degradation or deterioration by
microbes. Polluting microbes. Microbial applications for solving environmental

problems.



518 342

518 351

518 401
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UjtiAnseadainemedando 1(0-3-0)
(Environmental Microbiology Laboratory)
Jdafiuneu: * 518 341 9at ineynsdanden
* pralsgunsounula

UftRnsfiaenadestuidonlusiein 518 301 gadvinemsdanndon

finsfinwuenaniui

Laboratory work related to the contents in 518 341 Environmental
Microbiology.

Field trips required.

Tsauazguawluda i 4(2-6-4)
(Diseases and Health in Aquatic Animals)
Jndafuneu: 518 101 9ad¥Ane1vily
518 102 UjtAn159atinegvily

nginamans assineuasgiduduresdnith watnsvesussrnsdaiin Tsafaido
nuuaitis uarlifa mafanesaninaedlsa guamdadin msouinduaznisdnnis
nithlndayiusiduiilsauasdgpmanam adeillflunuide

finsAnuuenaniud

Anatomy, physiology and immunology of aquatic animals. Population dynamics
of aquatics animals. Bacterial, mycotic and viral diseases. Pathogenesis of diseases.
Aquatic animals health. Conservation and management of endangered species related
to disease and health problems. Techniques used in research.

Field trips required.

Fraunamansidosdu 2(1-3-2)
(Introduction to Bioinformatics)
Jrdafuriou: 518 101 9adrinegvhly
518 102 UftAn1sgataineg iy

Fudeyaniairgumanians n1sldgenuistunisiiasigiaidunsaiinddnuas
nsnerdily NsTUNANITaINMIvIRTug lasasauiiivesaelnddlng

Bioinformatic database. Application of software in analysis of nucleic acid and
amino acid sequences. Phylogenetic classification. Tertiary structure of polypeptide

chain.
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518 421 qa%ﬁwmmemmnﬁaq%mw 3(3-0-6)
(Food Microbiology for Health)
Jndafuneu: 518 101 9ad¥ine1vily
518 102 UjtRn139atinevily

nsUuiiougdunisluennns Jadusine q Aduadoniadendsvessrns ndnnis
Uastunmaindevaseons qaum%ﬁﬁﬂiﬂwﬂ(ﬁiaqmmw NSMINABIDIMT UINTFIUDIMNT
VN9ATVINGT N1TATUANAMN NGNS

Microbial contamination of foods. Factors affecting food spoilage. Principles of
food preservation. Microorganisms beneficial to health. Food fermentation. Microbial

standards for food. Food quality control.

518 422 UjURNM59adainemnsensiiaguamn 1(0-3-0)
(Food Microbiology for Health Laboratory)
Aprladunew  * 518 421 977 meeINalogun W
* pralsgunsouiule
UftRmsfiaenadostuidonlusieinn 518 421 gadrinemsomsiftoquam
finsfnwuenaniui
Laboratory work related to the contents in 518 421 Food Microbiology for Health.
Field trips required.



