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3.1.5 AN95UIYIILIVN

BUINIVIANE N

aenlneiienisdedns 3(3-0-6)
(Thai for Communication)
‘VléjﬂLLaﬁLLU’Jﬁ@%@ﬂﬂﬁﬁéaﬁﬁi ﬁﬂ‘@gﬂﬁii%ﬂ?‘ﬂﬁlﬂﬁLﬁ@ﬂ?ié@ﬁ?i@ﬂ’]ﬂﬁ
Uszavsnmuazaineassd islilunisdidudiauasuasnausldfenuies
Principles and concepts of communication; the use of Thai language
skills for effective and creative communication in daily life and for knowledge

seeking.

Mu199nquludInU52INIUY 3(2-2-5)
(English for Everyday Use)

nsiiniinuz 1w Singuiia 4 fu lnginnsilaiaznisnaludiinusednTu uaz
Tuanunisalineg Bnsruiiennudnle awnsaasUlannuddy Andoulusedude
i wazanansaldnundinguiueiedioumananuildenuies

Practice of four language skills with an emphasis on listening and
speaking in everyday life and in various situations; practice of reading
comprehension to be able to summarize main points, practice of paragraph

writing; ability to use English as a tool for knowledge seeking.

AIWAIUIVINYLATENDINE 3(2-2-5)
(English Skills Development)

nsHnTnYEN 1w uns 4 au lglnnserulasuaninuAniuieiu
d' A o w Ay v ! ~ Y]
5ee19u anunsathteyailaannmssiuluuseneuntsen fadulannnuwazanunse
Tdnwdinguiweiodiouarsmanuilimenuies

Practice of four language skills with an emphasis on reading and

discussion on what is read; ability to use information from reading to write;

listening for main ideas; ability to use English as a tool for knowledge seeking.
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uywdiuAauy 3(3-0-6)
(Man and Art)

A dyesialy unumvesysdlugnedaiiassdnudaly funvouss
Tuaala Fauinisvesnanufalzluduinudad Aauznisuans wazaumIaneafai
Yoty Vilaeeseunquusmiuddnydelul Ao dnuasanizvssnuialy Aausly
g1ugAonnuAn 015unl ARAMNTE uLagnsaRTioun AN AFNTuBILALTUTINAIIY
Aavzanudyuguyisemans Ufduiussenin@ausiuuyuduazdiny

The significance of arts; the role of mankind as art creators; sources of
inspiration; the evolution of art in the areas of visual arts, drama and music from
the past to the present; unique characteristics of artworks, arts as an expression
of mankind’s ideas, emotions, beliefs and as a reflection of society, art
appreciation from aesthetic perspectives and the interaction between art,
mankind and society.

uywdiun15a519asIA 3(3-0-6)
(Man and Creativity)

%wmmimmuuwmauavuwmmmmuwﬁuﬂﬁa%fwaﬁﬁﬂzqﬁaﬁLfJu
UNUBIIULAY S‘Uﬁiill GZNL‘IJ‘Lli’]ﬂ%’]‘L!‘ZJENﬂ’J’WﬂJL‘OSQJSUEN?N?HJ?,JUHEJSLUW]UWN“] ‘1/1?1‘U
Luaqmﬂimwmamammﬂmuu ﬂﬁ]ﬁ]ﬂ%L@@@@ﬂ’]iﬁi?ﬂﬁiiﬂ n3e ‘U'J‘Lm’]iﬁi']\‘lﬁiiﬂ
dnuzllay Na&la@lsﬂaﬂﬂ?ﬁﬁi’]\‘]ﬁiiﬂ maamaumaﬂsmumamuwﬁmﬂmma mmauama
‘VT\‘]U Imsmmmsumamﬂuﬂimuﬂi ’Jﬁlﬂﬁﬁiﬂi b & ﬁ]?ﬂllllll@ﬂ%@ﬂﬁ’]ﬁﬁ]i@ﬂﬂ‘] ‘Vl
Aeadas

The evolution of mankind; mankind’s role in abstract and concrete
creation which have been 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.

USgyriuain 3(3-0-6)
(Philosophy and Life)

AVINTNNY AUARLALISNINIUSI U AU TUTIR TuAIITAINAS
AYINS ANATVINNATEEITULALAININ N15ARBETmANE N15TATIzRUsEnY Yoy
Swady  duvzdildgnsadediinmeasesssy anusuinveusienules wavdsny

The significance of philosophy, concepts and philosophical methods
related to life; the acquisition of truth, knowledge, ethical values and beauty;
logical thinking and analysis of contemporary issues leading to ethical
consciousness and social and personal responsibilities.
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91358553Ulan 3(3-0-6)
(World Civilization)

ANUNUNYYDIATTI DITUTTT 'gULLU‘ULLazﬁa%’aﬁugmﬁﬁﬂUéﬁ%ﬁmGuaqmia
595U mmjdﬁamazmmLﬁama\‘imiaﬁimﬁﬁﬁwaﬂaﬂiuLLm'azqﬂaﬁEJ NITUIUNT
dsaumnuaigfiinananuAnainiassd nsBouiainyssaunisal Uiduiussening
o158553uA9Y eluduingsssunardala lddasduszuunisidesnisunases
VY 25T0NIIN AauUnssu Ui mawiuazaimnude dedinailnnnsdedsay
uywdludagiu

The significance of civilization; forms and fundamental factors leading to
the origin of civilization, the ¢lory and decline of world civilization in each
period; the process of civilization accumulating from creativity and learning
experience and material and spiritual interaction between civilizations related to
politics and government, law, literature, art, philosophy, religions and beliefs
benefiting present society.

21585554 ne 3(3-0-6)
(Thai Civilization)

fugruuazitauinisvesersesssulng ivdmeaulseiiaans n1s
a319as3A Aoy gilaalve wasusannieiausssy lngAsauAquAI¥ I55NTTY
Aavs Fawn N13lloan1sUnATeY ATYgNakasdIAY TINANTENUVOTING NGNS
waztaluladuazunumvsdlnelulszvinuseninelszine

Foundations and evolution of Thai civilization with an emphasis on
historical background, creativity, social value, folk wisdom and cultural heritage:
language, literature, art, religion, politics and government, the economy and
society; the effects of science and technology; the role of Thailand as a member
of the international community.

AavzannUaenssululszvinuadauy 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

ﬂ’1'if?]u'ﬂ5u§ﬁuﬁﬁmﬁu§ﬁugﬁmam§uamzuuﬁL'mﬂ 'gULLUUﬁMa’mwmmaﬂ
gondmenssuituiy ARAuEe Mmaun Tausssn Wewimsmnsaandnenssy davs
warusannan dnenssuiiiendes waranlnenssusuate i duendnualveusay
YIFluUsEIAND T Y

The development of settlements in relation to geography and ecology.
Examining different styles of vernacular architecture, in the context of belief,
religion, and culture. The development of architecture, its related arts and
architectural heritage. Contemporary architecture indicative of the identity of
ASEAN countries.
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082 107 &u"Siiian1snauTdn 3(3-0-6)

082 108

082 109

(Meditation for Self-Development)

AUNUNEYRINITIINEUNT YAUTTEA 35N1S Funou WIFUAUYBINTTNGALNG
ANBULYDINITUIATTULAZNITNEUT Uszlorilvesauid anvaze1n15nof1uauls
warn1stiansluldludinusesaTu auidfunisiSounazn1sau dnuas Junoy
AuaulR Uszlovivesanuuazgn dsiaasiitedidaaun anuuandneszninsauns
Avitlaaun wrudsaunzAuitaaun valanduidasun

Meanings, objectives, methods, and stages of meditation. The
commencement of meditation, the characteristics, and benefits of recitation
and meditation. Characteristics of anti-meditative states and the applications
of meditation in daily life. Meditation for study and work, including the
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and
jhana (awareness). Concepts of Vipassana (insight) and the differences between
Samatha (serenity) and Vipassana, including diagrams of Samatha and Vipassana

techniques. The relevance of Vipassana for global citizens.

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

nananneiusssulunuAals n1seentuy waran1Unenssuandadeves
USwey n1sudles depn wAswgha Inemansuasivalulagludiaunsiunn nanssnu
AMNNITUTRUETTUNINSHINIARL Tunn N Tudenulne

Cultural products in art, design and architecture as reflection of
philosophy, politics, economics science and technology of western culture,

effect of the adoption of Western visual culture on Thai society.

AURSIINY 3(3-0-6)
(Music Appreciation)

9IRUTENOUVBINUAS AUASINELAZANNTIR NaTuvesAnn e wazsnsUsemad
dify NMaUSeuLie UShvazveInUASIRA1 TIuTiauRI LTI Snvazanizues

AURTUTTINTIR NG ANUALRUSTEINeRnAaU URa UL LU
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Elements of music, Thai and foreign music; works of important Thai and
foreign composers; comparison of characteristics of music from different nations
and folk music; unique characteristics of Thai music, and the relationship

between music and other art forms.

Aauznisandudiauazinauegralugy 3(3-0-6)
(Art of Living and Working for Happiness)

N1358U3HAMNNUNATINYRINUIDILALH DY UNUIMMNTIkaEANUTURAYEU
faflleIuardIAl YaNNITYINUTINAUEDY UAGNAINKATINTIMNEIAN AISTTY
353U lUMIAIUTIARaE NMTYINNUMEANNTRENgaaTH wIMNTALTLEInLae

nsihanunieldnanysveyesugianeiies

Studying in order to understand oneself and others. Roles and
responsibility for oneself and community. Principles of cooperation.
Personality and social manners. Morals and ethics in everyday life and work.

Ways of living and working based on principles of sufficiency economy.

UYwINURILINADY 3(3-0-6)

9

(Man and His Environment)

1 6 s

ANFNRUS eIy edivaIndeutarg il Inefiansundnuduius

'
=

vosnsegsmiuvesasdiviniieliinmnuaugauissssuud dadeiithlugananden
Insuvesdawinden 5550977 uazgidnal dnvazuazveuwavesdyniluilagdy
wnrlinvasdgynlusuianuasnanssnusouywey s aaenauduasuliddiusiulunig
Jamsaanndeuiiothlugdsaunuudady

The relationship among humans, environment and geographical ecology;
the harmonious relationship of living things with the balance of nature; factors
leading to degradation of natural environment and geographical ecology;

characteristics and scopes of present problems; trends of problems in the
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future, the effect of the problems on human race; enhancement and

involvement in environmental management for the sustainable society.
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IININUNY weFUNUS 3(3-0-6)
(Psychology and Human Relations)

sssuvAvesyudlufuiauInig Wauinsvesdinudagyasis Jaduid
SvBwareWmLINg NsrUIUNIARLAZATIUS AU AT YARADY TiruARLazAd LTS
wolasgnitayana n1sdeans dutusnmsznineyaaa nénnisgdlanaznslimasla
21318 NIAIVANDITUALAZNITIANITANATEA NITHAIUIYATNNIN N1TUTUFT
Az meviaudungens msvszgnddnineuitonsiauinuuazaireassd
AMANT IR

Human nature focuses on development, developmental stages,
contributing factors to the development, self-perception and perception of
others, attitude, interpersonal satisfaction, communication and interpersonal
relations, principle of motivating people, emotion, emotional control and coping
with stresses, personality development, adjustment, leadership, teamwork, an

application of psychology for self improvement and to create the quality of life.

NANNITIANT 3(3-0-6)
(Principles of Management)

ALY TouazAudIAYUeIA1IN 153NS AABAIUYAUITEAALLIARLY
a [y [ a aa X | o @ o a aAa a
WaUFvywaznannstudmgufidesionudnsalunisandudin n1susenauia
= a < s [ £% { 1 a a a
w1t e nmuvestaanyana ’eNﬂﬂiLLazmﬂﬂmqmﬂanEJNaJiJizaVlﬁm‘WLLaz
Usz@ndua 19l Inensounguusiuinnieasesssulazausuiasounadny N3
AUAUlEUIBLAZNITINUNY WERNTTUDIANT NITIANITOIANT NITUTUITNTNEINT
WAZNITAAMINUIZIUNE

Meanings and importance of the management. Purposes and principles
of philosophical concepts in theoretical contributing to success in life.
Operation or mission of individual; organizations and societies to be
accomplished efficiently and effectively with ethics and social responsibility.
Policy and planning; organisational behavior; organising; resource management

and evaluation.
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NuAnwn 3(2-2-5)
(Sport Education)

Audunivesin Bews Andu iwuvinwe wedafiun ngseideuuagniing
uﬂimwﬁua\‘wgl,dul,l,asﬁw aussanInnanie nsdesiugUmmnainnisiauinn nsugy
newraiesiu mufunmmmihiinisdudniouasonia Usslovdvesfmniie
nMaidduaiisguae laidendnwinana viderwaedouniledain

The history of sport education, learning, training, skills development,
technical of sport, regulations and rules, etiquette of players and spectators,
physical fitness, accident prevention of sport, first aid, the role of a good athlete
and an audience, the benefits of sport to enhance wellness. A choice to study

an international sport or contemporary sport.

N5l MIUnAsaduaziATEgalneg 3(3-0-6)
(Thai Politics, Government and Economy)

1ASIEFI FEUU KAZNITUIUNITNIINITIBY N15UNATDILALLATEFNY WAIUINIT
UNUIMYBINIASE AAUTEdsan Jnsziliiuauduiusssninenalanienisdes
NM3UNATBILAZLATFRITIAHANTENURBNTHALNUTEWNA  ARDAIUANWIHANTENUYBY
TamAtniiiifisessuunisidios NSUNATDILALLATHFNT

Structure, system and processes of Thai politics; government and the
economy; the development of government and civil society’s roles; analysis of
the relationship between political mechanisms, gsovernment and the economy
affecting national development; analysis of the impact of globalization on

politics, government and economy.

ﬁaﬂzmmaﬂﬂua%e’?jau 3(3-0-6)
(Performing Arts in ASEAN)

UGy Jewn londnwal wazuIunvesnisnefiafasnisuandlulsyyiau
DALY a;méaaftuL%qé’mé’ﬂwaiﬁazﬁaumuﬁaﬂzmiLLam

Forms, content, uniqueness and context of the formation of performing

arts in ASEAN countries; the shared identities reflected in performing arts.
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ININUSTINDNTIU 3(3-0-6)
(Aspects of ASEAN Culture)

N19NoIANUeIDI@suLasUsEINAN T dRanual ANNAINUATY LAY
AMLFURUSMISTusssuvesUssmaluUszanaNenTou Larn15a0a15521I9
TAUTTTUVOINALL DI

The formation of ASEAN and the ASEAN community; identities, diversities
and the cultural relationship among ASEAN countries and their intercultural

communication.

INUTIIUAUNTDNTIY 3(3-0-6)
(ASEAN Music Culture)

Smusssuauniluuszrnnendeu UssTReansuaziauinisaunsluniui
Juusssundnvetondou nauiaund indesnuns 1auns nasddy Aatuaund
T ANUFNRUSVRIRURINUAaUTMUETIURYLIANNY anmTagiurasnunionday

Musical culture 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.

n15i4YInatneasneessn 3(3-0-6)
(Creative Living)

ANARASNATIAkaraUnI N INlUNIALTLEIR SEAUYAAR ATEUATY WAy
YUY YAAUAAFIY AmuALUULEUNTAEUTIR n5li8Aneg1ameliios dnB
v3lnadey Jefefugrunardssnsaruasanlunssiiuiinvesuyud n1suslaa

N3NEINT NIegendy ANUTURnveUdediALLardILIndel Fnanan nthinalled
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Creativity and aesthetics of individual, family and community life,
including factors determining lifestyle. Examining sufficiency living, consumerism,
basic factors and facilities in  human living. Understanding resource
consumption, inhabitance, social and environmental responsibility and civil

duty.
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AanssuiiNeFina3eassd 3(3-0-6)
(Activities for a Creative Life)

ANuvInEuazANEAluN sTLInueweinAn Y AudnYMEYeITMdIn
fiftsUszasd msugnilaimuadfirvesnafunailledan nsaraaiuinetan aussu
WesTauarANLTedndqain MIswwunsihanuduiin nsFeudiiensiaundin
lpgnsiseusHufanssuian luguiuusieg

The meaning and importance of self-development for students. Desired
graduate attributes and the cultivation of a positive attitude as a global citizen.

The encouragement of volunteerism, morality, ethics and honesty. Teamwork

development. Lifelong learning from student development activities.

Uszaun1saluui 3(3-0-6)
(International Experience)
Feuly : TneanudusanvesmmuznssunsUsssane/Anfnweenalidinees

AMNEIATY LLaz’EjﬁlqﬂigaQﬁ%B\‘iﬂﬁiL%EJuiILLUU‘iﬁJiflMﬂﬁIﬂEJﬂWSLau‘VINLLEW
Uszaunsalludeausend  nMSINLAY Wagn1SmI gunIsiiun1e Jnussaunisallu
1 Ine1de aa1vunieivinis weanrTudulusisszmalagainudiugauves
AMENITUNITUTEAIAMUE/ UNIINBAE LL’d%L%EJuiIﬂ’]‘tﬂ TUSTIN VUUTITULT Y
Useinal Useieans maamuﬂsmwwawszLwﬁﬁ’jm

The importance and objectives of integrated learning through travels and
international experiences, including planning and preparation of trips, training
for experience at a university, academic institute or other institutions in a
foreign country as suggested by the Faculty of University. Knowledge and
experience of language, culture, tradition and history gained from the chosen

country.

NANLATEFNINBLNINUNTHAUIFIAY 3(3-0-6)

(Sufficiency Economy and Social Development)

a ]

AIIUNNIEY NANNTT WUIAR AINAIAYVOINGNLATYFNINDLNES NIAANY
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1A59N159UHRINIINNTEIYANTNN IS UgRANeIiEs NsUsTENAldnan

wiswgnanaiiediiAnn1snseninfaluianisamsedin
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Definitions, principles, concepts and significance of sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy.
Application of sufficiency economy principles to proper awareness in ways of

life.

EJ’]‘VI’liLﬁEJEﬁJﬂ’IW 3(3-0-6)
(Food for Health)

ﬂ??ﬂiﬁu;ﬁﬁuLﬁEJ’Jqu‘Uﬂ’)ﬂmﬁ@ﬂﬂ’]ﬁ@’]%ﬂi%@\‘iﬁﬂﬂﬂﬁﬂ 29AUTENBUBINIS
audnvazveseIIUgun 0mnsilallddaduiulsn guideni sfuussniue s
fuguam Jgymilaruinis 1saannlavuinis Mnn1sUuidlouresasnuon Ay
U559 AuasnsieniueImisuaznsANATeRUslnA

Introduction to bodily needs of food; compositions of food; food hygiene
and health; diet imbalanced with diseases; eating habits and health; nutritional
problems and diseases; diseases from contamination of food preservatives and

packaging; food safety and consumer protection.

Aawndou uaRuuaTNEI 3(3-0-6)
(Environment, Pollution and Energy)

druvsznevlazALdITUsYRIEwN TUSTTUVIRA @We NANTENU UALNS
IANTUANBYTARILE) NENIY HANTZNIUIINNIT TN NIULAZAITIANT

Compositions and relationships of natural elements. Causes, impacts,
and management of various types of pollutants. Energy. Impact and

management of energy usage.

Aauamef waluladasaumaAnaznisaoss 3(3-0-6)

(Computer, Information Technology and Communication)
UnUMKRarALdIRyvesneNimes nalulaBansaumauaznisd eansly

H#a9tu uwlilusuian arwditugiu nisussgndognsaineassd nissnwiauiiuag

NOVUNYLAZATYTTTUNYITDS
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Roles and significance of computers, information technology, and
communication in modern days. Future trends. Basic knowledge, creative

applications, securities, laws, and ethics related to computer and information.

ANAATERSHAZARR lUIINUTZINTUY 3(3-0-6)
(Mathematics and Statistics in Everyday Life)

10 SEUUIININAT ATININeT ALzl Ussinuesdeya affnssaun
il menibe nEituly SaTesu-siete

Real number systems. Logic. Probability. Type of data. Descriptive

statistics. Index number. Interest. Income tax. Basic accounting.
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084 105 lanwriamalulagwasuiInnssy 3(3-0-6)

084 106

084 107

(World of Technology and Innovation)

UFuey wwife wagnisadsassamaluladuavuinnssusngg ludagduuay
UMK NITWAUN miﬂizqﬂﬁ%uasmﬁmﬂﬁ UNUIMLAZHANTZNUAINNITHAU
wialulaguasudnnssy detin wsugianasdny

Philosophy, concepts and innovative technology and various innovation
in the present and future. Development, application and management. Role
and effect of developed technology and innovation on the life, economics and
social.

Ineeans wazmalulagludszyauandeu 3(3-0-6)
(Science and Technology in ASEAN Community)

nenmansuazinaluladionsimunyssnaueilfoussnsaisassduasdebu
Tududeny 1eswgia Aaufmusssu n13Anwn asnsuge dawandeon nnsioul
Inermansuazmaluladainundaieuilugury nsuandsuniiuiaes
fninermaniuarinmealuladluusseauendeou Aanssunisdearsoaisisuzias
nMsadsdeUszianineg euanssansnuvedingimaniuazmaluladifideyuy

Science and technology for the creative and sustainable development of
ASEAN community, with regards to society, economy, art, culture, education,
public health environment. Examining community education resources for
science and technology, and knowledge exchange between ASEAN scientists
and technologists. Public communication activities, and the creation of media
resources to demonstrate the impact of science and technology on the
community.

wasulusndeu 3(3-0-6)
(Energy in ASEAN)

AR URINE s uRazAwIAdeN Ustinnvendsiny waluladnisude
WaU garun1salkaziurluunslnd s uresedoulazvadlan LRaINg 19U
nyulgukaznasumsdeniuondey Ananmlunisndanduluendey uleuiy
frundsnuluendou amglanfou nansznududwindouiesannsldndanu

Importance of energy and environment. Types of energy. Energy
conversion technology. Situation and trend of energy use in ASEAN and in the
world.  Renewable and alternative energy resources in ASEAN. Potentials of
energy production in ASEAN. Energy policies in ASEAN. Global warming.
Environmental impacts due to energy use.
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084 108 lanwazAsIAEnS 3(3-0-6)

510 201

(Earth and Astronomy)

anuluuaranudAguesizinisiaaas usseanidlan NSNEINTaINIg

a

Heuinegn Usngnsaluazdunnnisalniemisieans seuugs giagngun1iuy
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vioaih nsUszynaldlutinusedniu

History and importance of astronomy, the earth’s atmosphere and
meteorological forecasting. Astrological phenomena and observation, the solar

system, constellations and application of this knowledge in everyday life.

AWIDINGELTINYANENS 3(3-0-6)
(Scientific English)

NMSENEIUUNAMIATINIIIITIN maasivelidlatazdulanud iy v e g

unAnulainguszasivesilisy naenaulndeuasulannudAyuaziiou

510 202

enumMaInemaniiiuniwsingule
Practice reading comprehension skills in scientific articles in order to
get themain ideas of the articles and of the authors as well as to practice

summarizing and writing scientific reports.

MEsIngedmuNTaeaIs 3(3-0-6)
(Communicative English)
mstininwenensiielitnAnvianusadilanasdearsidluaniunisal
A199 Tnetiun1esengudmiunisnieu wu naeuluainsnu nsweuluadiag
YoFUNUNSANYILaENTHUN WA
Practice in all language skills to enable students to understand and
communicate in various social settings with an emphasis on English for  future

career such as writing applications for jobs and scholarships and  interviewing.
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N1SUIMITIANITANUSULNINGIAENS 3(3-0-6)
(Operations Management for Scientists)

arudidosiudmivtninemanfiferiunisdusagnisamu gnsmans
NISUTINT  N1TIICUNULTIENTAIEARNT NITUHURKUTIND NITINLNUNITHAARAE
wHunIRan ninddumatyguagngraneiieades

finsfinwuenaniui

Introduction of finance and investment, management strategy, strategic
planning, business plan writing, production and market planning, intellectual
property and related laws for scientists.

Field trips included.

LUUINADILAZNITIATIZHIZUUNISHAR 3(3-0-6)
(Model and Analysis of Manufacturing System)

sruunandn Tguniu nisdeniidanaznisoaniuuislseny Yuians
wARTUTENSAgn MINUEUNIRERNTIadFuIIL MsUTsAudainduar Tngiu
NIATUANAMAIN N15TBNUI

finsfinwuenaniui

Manufacturing system. Supply chain. Plant location selection and
layoutdesign.  Economic production quantity.  Production planning and
scheduling. Inventory and material management. Quality control. Maintenance.

Field trips included.
533UYIRIINY 3(3-0-6)
(Nature Appreciation)

AUMAINRAIYNNTININ ﬂﬁ’mﬁ’ﬁiyLLﬁa‘ﬁUV]U’WlGUE]ﬂ%Qﬁ%eJG] AMATLAZAIY
NUVDIFTIUYIA N1sas1aTndinluniseysng

Biodiversity. Importance and roles of living organisms. Value and

beauty of nature. Establishment of a conservation-minded consciousness.
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aﬁﬁ‘ﬁugﬂu 3(2-2-5)
(Elementary Statistics)

ssuvAvesadAuazLuIMINTUssendlaeiluvesadf adfnssaun uaz
AudRndy MsuanuaseNIsduresiiulsdy  nsdending1auaznIswan
LaAf19Ee NMsUsEIIAAT Nsvadevaunig adadilildnisdmed nsonnes
ag11EkazandUITIS N153ATIzRaLwlUsIN nsldlusunsudngagulunig
AATITNR

The nature of statistics and its general applications. Descriptive statistics
and probability. Probability distributions of random variables. Sample selection
and sampling distribution. Estimation. Tests of hypotheses. Nonparametric
statistics.  Simple regression and correlation. Analysis of variance. Utilization of

packages for analysis.

nseydnvandeussIurALazuTANNI T ALY 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)
mm‘wmaLLam’amﬁﬂﬁﬁymaamaay%’mﬁqLLmé’amﬁum@ LagUIANNIY
Tuusssuveuls TngusvasAnasyUsylevtuainisensny anrunisaidagiuuas
wulthiluewandgmn nsuily iasnstosiu ulsuneuaznmsnauuiionsoyintg
Definitions and significance of natural environment and cultural heritage
conservation. Scopes, objectives and benefits of conservation. Current status
and future trends. Problems. Solution and preventive measures. Policy and

planning for conservation.

nssansaswandenluaiiteu 3(3-0-6)
(Household Environmental Management)

NITALALANLAIUIY WUINSAITANLAIUIUTIAUSENER NISIENELAIUIY AT
Usulautu msdauasainddutnu n1sseuigeinia nsusendandsany n1susuuse
NALYAINUDNDIANT AITAALEATEY N1TIANITVDUFEINTBIAST N1TIANITVYY
dunseluasisou

House Keeping.  Economical home decoration.  Colors for home

decoration. Home renovation. Indoor light setting. Ventilation. Energy
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conservation.  Outdoor landscape improvement.  Soil waste separation.

Kitchen waste management. Household hazardous waste management.



518 100

518 101

63 uAa. 2

Yayr e ludInUszaniu 2(1-2-3)
(Microbiology in Everyday life)

nslduselovdveandunid uazaud1fAyuesgdunididnorsnizenis
PAAMNTTU NMSNYATLAENSWINdraNyudlutinUsedniu
Wise use of microorganisms and importance of food, industrial,

agricultural and medical microorganisms in human everyday life.

walulagnisiwiziin 2(1-2-3)
(Mushroom Cultivation Technology)
nswnziin Jadeddimasonisiiunandnveniia n1susuiliuanufualunis
<
WNELYAR
Mushroom cultivation. Factors affecting the improvement of mushroom

yield. Evaluation of the cost effectiveness in mushroom cultivation.



511 106

511 107

512 101

64 uAa. 2

NRUINIVRANL

uARAAHENSUTININGIAAATTININ 1 3(3-0-6)
(Calculus for Biological Scientists 1)

flafduefde Afauazarusieilos nsmeyiusuaznisUsznd Uiiusuas
nsUseynd atiansmusius

Transcendental functions. Limits and continuity. Differentiation and

applications. Integration and applications. Integrations techniques

WARAGHEUIUTININYIAEATTININ 2 3(3-0-6)

(Calculus for Biological Scientists II)

v o

wdeRuney : 511 106 waaRdad msutininereansdinm 1

o w

SAUKATELNTUVDITININDTY auNTUAISS Heddunaredinls eyiusees
AUNITTIDYIUS
Sequences and series of real numbers. Power series. Functions of

several variables. Partial derivatives. Differential equations.

F3neiialy 1 3(3-0-6)
(General Biology )
Fadutiou : * 512 103 UFTRN5TANegwhly 1

* gralseunseuiula

WUIRANIITIINYA auﬁaﬂm?ﬁﬁ%% 521 0gUIINMIINLIAIE@NT N1990
R?WLLuﬂ LazAUNAINa8Ye9dd T 131 wuailise mm‘ai Loy EJmﬂam
Wu%m%ﬂﬁmm ﬂ‘UI@JLaﬂa n13ineRUIENOUTEAULLAR LuEJLEJaLLa 91818 N1Y
FUATIERAIBLEN LLazﬂ’lsw’lsJ%'imesuaa Wuﬁqﬁ’lam’w'ﬁqwﬁ FINUINTIZAY
1UNIA WIAINY waZNgANTINEG

Concepts in biology. Properties of organisms. Scientific methodology.
Classification and biodiversity. Vira, Bacteria, Archaea and Eukaryota.
Molecular basis of life. Cellular level of organization, tissues and organs.
Photosynthesis and cellular respiration. Classical genetics. Macroevolution.
Ecology and animal behavior.



512 102

512 103

512 104
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Fingnald 2 3(3-0-6)
(General Biology II)
Apadutiou : * 512 104 UFTRN15TAne vl 2
* prasyunsouiule

Wugenansluana MugAmansUseyIng wardinuinsseaugania lasease
il uarmsduiuguesiiviinen Tassaiauazniifivesssuunas oToazng ve4
f0§ asienalnnisvhavesiame sesluudnd svuu gldu

Molecular genetics. Population genetics and microevolution.
Structures, functions and reproduction of flowering plants. Structures and
functions of various systems and organs of animals including regulatory
mechanisms. Animal hormones. Immune system.

U582 3meiialy 1 1(0-3-0)
(General Biology Laboratory 1)
Fgdadunen : * 512 101 Fnewhld 1
* gralFeuniauiule
UftRnsfiaenadosiuitlovlusedn 512 101 Frinevily 1
Laboratory work related to the contents in 512 101 General Biology I.

Ujtian 582 3mewialy 2 1(0-3-0)
(General Biology Laboratory II)
Fardedunion : * 512 102 Fadneviald 2
* prasvunieuiule
UfThRnsiaenedosiuitionlusedn 512 102 Fivewhly 2
Laboratory work related to the contents in 512 102 General Biology I.



512 181

512 182

512 183

66 uAa. 2

N3N TNNNTIING 1(1-0-2)
(Biological Illustration)
taAuneu : * 512 182 YJUANIINITIINNINNITIINGT
* prasgunseuiule

ndnn1swaznisininuelunisianmddidialusssusfvazainndes
qanssmi WleUsznounisfinuiuasuidendinermanidanin fugiunisld
gorwsAauNImaItIEluNITINANIN

Principles and practices in drawing of organisms from living and
microscopic specimens for study and research in biological science.

Fundamental application of computer software for illustration.

UUANITNITNNINNISTIMNEN 2(0-6-0)
(Biological Illustration Laboratory)
UIAUNU : ¥ 512 181 N15NANTNNNTIINEN
* prasgunieuiule

UfRnsfiaenadosiuidenlusede 512 181 M511AnMN19TT N

fins@nwuenaanuil

Laboratory work related to the contents in 512 181 Biological
Ilustration

Field trips required.

nulaniudainen 3(3-0-6)
(Bio-update)

fugrueusmaiiinerludssdutiagiu anufnihaeanalulad Fanm
NISNEAT NMTULINE 8191NT NENHUIETUDIMNT VAN baTAIILNY

Basic biology knowledge in current topics. Advance in biotechnology,

agriculture, medicine, food, food supplementary, health and beauty.



512 201

512 202

67 uAa. 2

WUFANENS 3(3-0-6)
(Genetics)
Adaduneu . 512 101 FFAmewhly 1
512 102 F3ingwily 2
* 512 202 YfURnsiugmans
* gnassuniauiula
lasluleuuagn1swUsgas N13E18NeARNYAUENIRNUTNTTUAUNUDLUULAG
Ufduiusvesdu anuthazsdutaznisvadeulanaas Tadldadada nisimua
A M3senendnvuiugnIsufignauauieBuuulasluleuna dunauasineu
Tidu n1sanevnendnuwazlBUsuia @a13iugnssy 1531809 fdue n1s
LangeanNYBIdUkaENISAIUAN NSNateRusuesdukaslasluley WugIAINTIY
WugAansusEyIng
Chromosome and cell division. Mendelian genetics. Gene interaction.
Probability and Chi-square test. Multiple alleles. Sex determination. Sex-
linked inheritance. Linkage and recombination. Quantitative inheritance.
Genetic material. DNA replication. Gene expression and regulation. Gene

mutation and chromosome aberration. Genetic engineering. Population

genetics.

UuAnIswugAEns 1(0-3-0)
(Genetics Laboratory)
wdeRuney : ¥ 512 201 fiugmans
* pnassuniauiula
UftRmsfiaonadesiuidevluseivon 512 201 Wugmans

Laboratory work related to the contents in 512 201 Genetics.



512 203

512 204

512 211
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HiarInegn 3(3-0-6)
(Ecology)
Jpdaduden : 512 101 T¥Anenvily 1
512 102 $2Ane1vily 2
* 512 204 YUan1sinding)
* gralseunieuiule
wAnosiuneinaine: laswade niniuaradedfyvessyuuing
MImeuauDIvesAiTindeanIzinden  dnwazianiz Iwuns nsnuay
wazdunsisenvewsyrns laseasne esrusenauwasyiinvosyuvy  duine,
Uszgnd
Basic concepts in ecology. Structures, functions and important factors
of ecosystem. Response of organisms to environmental conditions.
Characteristics, evolution, regulation and  interaction of populations.
Structures, composition and types of community. Applied ecology.

U UAn1stitaAIngn 1(0-3-0)
(Ecology Laboratory)
JyUsAuneU - ¥ 512 203 ULINeN
* prasyunseuiule

UfTRnsiaonadosiuitlonlusedn 512 203 durinen

fins@nwuenannuil

Laboratory work related to the contents in 512 203 Ecology.

Field trips required.

WY 2(2-0-4)
(Horticultural Science)
dadutou s 512 101 FAnevhaly 1
512 102 F23newily 2
* 512 212 Y{URNsive
* gralseuniauiule
N15IATLUNNYAIY SJ%ﬂ’]ﬁJEHEJﬁuﬁjﬁ;?ﬂLLUUE]']ﬁEJLWﬂLLﬁ%iﬁ@’]ﬁﬂLWﬁ s
w3sun1sUgn nslide nsldansialinifeitestunisasyivlavesiiv nsiiy
A mMsusuUssiuguazmsmuaudagi maluladlina dn linenuay g
Uszau
Horticultural classification. Plant propagation by sexual and asexual
techniques. Planting preparation. Fertilization. Applications of plant growth
regulator substances. Harvesting, breeding and pest control. Fruit, vegetable,
flower and ornamental plant technology.



512 212

512 213

512 214
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UUAn1sWuaIu 1(0-3-0)
(Horticultural Science Laboratory)
dsAuneu : * 512 211 Nwaiu
* gralseuniauiule

UfThnsiaenedosiuiilonilusein 512 211 fvanu

finsfinwuenaniui

Laboratory work related to the contents in 512 211 Horticultural
Science.

Field trips required.

MeAansuazmalulagvesnaield 2(2-0-4)
(Orchid Science and Technology)
Frdsdunen : 512 101 Idnewhl 1

512 102 F3Inewily 2

* 512 214 UfURNsIemansuazmalulaguaandis i
* gralseuniouiula

[

daugruineldvesndield Ussinuasnisdiuuniugnaield gnuaund

o9

ANUARYBealYd N13Ye1eITug N1sUan waznsguasnuindleld n1smIvAy
LsAuazuuasdngvosndielyl  nsdseannaielyd

General morphology of orchids. Classification and identification of
commercial hybrid orchids. Propagation, cultivation, and orchid cultural

practice. Orchid disease and insect pest control. Orchid export.

UuAnsInemansuazinalulagvasnaigld 1(0-3-0)
(Orchid Science and Technology Laboratory)
FTIRUABUY - * 512 213 Inenmansuavimalulagvesnalyld
* p1aRsunsouiule

UfvRnsfiaenndesiuiilevlusednn 512 213 neremaniuazinalulad
vsnaauldl

finsAnwuenanuil

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

Field trips required.



512 215

512 216

512 217

70 uAa. 2

Rufudawindou 3(3-0-6)
(Plant and Environment)
Fdadunew : 512 101 Fdnewill 1
512 102 Finewily 2

HodeldfiTionasiiTinfidnasenisadgiivln Wauinsuasnannnuesive
mstestusvesiiv MaUszgndilonsufiinisnsinunsuagznisdnnis
Aanday

fins@nwuenannui

Abiotic and biotic factors affecting growth, development and
productivity of plants. Plant defense. Applications for agricultural practices

and environmental management.

Field trips required.

linanlduszau 2(2-0-4)
(Flowering and Ornamental Plants)
Fdadunen: 512 101 Fdvewihld 1
512 102 F33me iy 2
* 512 217 YjUAnslinenlduseau
* gralseunseuiula
UsgTannuduan assiveuazdnwazidovesldnenldusyau 35vesns
Ugn msvenetusuasnsguatne udnndeslunsldlinenliiussiuions
I N1sUgnIBennalue
History, physiology and habits of flowering and ornamental plants.
Methods of planting, propagation and cultural practice. Basic principles in
applications of flowering and ornamental plants for landscape designs.

Commercial cultivation.

Uuanisldinanldusedu 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)
dsduneu : * 512 216 lieenlduszeu

* praspunseuiulea

Ufuinisiiaenmdesiuilomlusedsn 512 216 Winenliusyeu



71 uAa. 2

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

Field trips required.



512 231

512 232

512 233

72 uAa. 2

Wenduuilovasdnilinssandumnas 3(3-0-6)
(Vertebrate Embryology)
Jdefuniou : 512 101 FAmeild 1
512 102 F7Aneninly 2
* 512 232 YfURnsImeauuslevesdnifinseandunds
* psguneuiuld
nsafraeadduiudinadionasnisadieiiea’d suneuninaialudaid
nszgnduvdmdsnnmsuiaus  mstenveaduuile msifngn madsuanin
Hunaasyeaduuileliuasdniidesgniisus
Oogenesis and spermatogenesis. Developmental stages of vertebrates
after fertilization. Implantation of embryo. Placentation. Differentiation

with an emphasis on the development of chick and mammalian embryos.

UfuRnsInenduuslovasdnilinszgndunds 1(0-3-0)
(Vertebrate Embryology Laboratory)
Fdsdunen 1 ¥ 512 231 Ingndnuslevednilinszgndunds
* gralseunouiula
UftRnsfiaenndesiuidenlumedn 512 231 Inenduuilovedns

insrandunas

Laboratory work related to the contents in 512 231 Vertebrate
Embryology.
dndlaifinszandunas 3(3-0-6)

(Invertebrate Zoology)
Ardaduiew : 512 101 FFmewhly 1
512 102 F9ineninly 2
* 512 234 YfuRnsdndlaiinsegndumas
* gralseunouiula
uwasieguazminszevesdailifinszsgndunds Snvasianznieluuas
Meuen MsIMUNUTEIAN Nshues  msmela M33an Mslvaligwden
NsTuaNe wagnSAUNUG ﬂﬁiLW?%Lgﬂﬂﬁmﬂﬁﬁﬂ‘ﬁ%Qﬂﬁuﬁﬁﬂﬁﬁﬂj’mﬁ’]ﬁﬁy’wlﬂ
LTI
Habitat and distribution of invertebrates. Internal and external
characteristics. Classification. Ingestion, respiration, sensation, circulation,
excretion and reproduction. Cultivation of important economic

invertebrates.



512 234

512 235

512 236

73 uAa. 2

UfjuRn1sdndlaitinszandumeds 1(0-3-0)
(Invertebrate Zoology Laboratory)
Fwdadunew : * 512 233 darilaidinseandunds
* prasgunseuiule

UitRnsiaenndestuidienilumeden 512 233 dnilaifinsegndunds

fins@nwuenaanuil

Laboratory work related to the contents in 512 233 Invertebrate
Zoology.

Field trips required.

dndsinszandumds 3(3-0-6)
(Vertebrate Zoology)
Jdadunew: 512 101 Fdnewild 1
512 102 F3me iy 2
* 512 236 UHUAMIERInszgnduUnAS
* gralsesunseuiula
dugninel  NgInIemEns  NsTILUNUIEIAY @39INE0 NeRnsIY
LLazmSwaLﬁuaaﬁm’iﬁmz@ﬂé’wé’qﬁﬁmmé’ﬁQWQmegﬁ'ﬂ
Morphology, anatomy, classification, physiology, behavior and

cultivation of important economic vertebrates.

UfjuRn1sdndtinszandunas 1(0-3-0)
(Vertebrate Zoology Laboratory)

o

AuUsPunau - * 512 235 d@ndinseandunad

Y

[

* gnaspundennula
UftRmsfiaonadesiudevluseden 512 235 dnifinsegniunds
finsAnwuenanui
Laboratory work related to the contents in 512 235 Vertebrate

Zoology.
Field trips required.



512 237

512 238

512 301

74 UAD. 2

nnnen 3(3-0-6)
(Entomology)
Fpradutou s 512 101 FFAnevhly 1
512 102 F3mevhly 2
* 512 238 U{UAN5AYINe
* gralFeuniouiula
dugIUINe NeINIAAIEAAT  @33INYT N19ATEY NSIMUNUTELAN
feingr uagngAnssuvesaas  MITansuuasiinudfynaaTugia
Morphology, anatomy, physiology, development, classification, ecology

and behavior of insects. Management of important economic insects.

UUAn13Ng Inen 1(0-3-0)
(Entomology Laboratory)
deAuneY : * 512 237 Agnen
* prasgunseuiule
UfThnmsiaenadostuiiionlusiedn 512 237 fgine
fins@nwuenaanuil
Laboratory work related to the contents in 512 237 Entomology.
Field trips required.

Y Imevouwaa 3(3-0-6)
(Cell Biology)
Fdadunen © 512 101 Fdvewihld 1
512 102 F¥inevily 2
513 341 il 1
wnfuasisinuwad  lassadeuazesruszneuniaaiiveasad winfives
2OSUNLLAR WLNUDATULALTING I UMERS NTEEIAZNSUAT NISHBY
aussiedai lassadilaslulen nisuanseenvesBulaznisauau lalvainiadu
wisndueniwad  sesluunaziiiu  Tdnswed nsiauzs
Concepts and methodology of cell study. Structure and chemical
compositions of cell. Organelle functions. Metabolism and bioenergetics.
Transportation and secretion. Response to stimulants. Chromosome
structures. Gene expression and regulation.  Cytoskeleton. Extracellular

matrix. Hormones and receptors. Cell cycle. Carcinogenesis.



512 302

512 311

512 312

75 uAa. 2

FIMUINT 3(3-0-6)
(Evolution)
dsduneu : 512 201 Wugenans

WNANEITRWINTRIad ansdu naindedTinednlud nszuauns
TiwunnsluseRuganiaLazang Rugeansuseuinsuasnis - Aadeniag
535097% AUl TawINg

Evolutionary concepts of Charles Darwin. Speciation. Processes of

microevolution and macroevolution. Population genetics and natural

selection. Evolutionary trees.

NBINANY 3(3-0-6)
(Plant Anatomy)
daduton : 512 101 FAnevhly 1
512 102 F3me iy 2
* 512 312 Y{URN1sMeInaiNY
* praspunseudule
siauarn1sasuanimvensadluiiefonequesiiy Tnsadraniely
dutsznouuarsiuuunaSesiventabolusfosesiimduiiviifiuge
Types and differentiation of cells in various plant tissues. Internal
structures, composition and patterns of tissue organization in plant organs

with an emphasis on seeded plants.

UUuAn1sneInIany 1(0-3-0)
(Plant Anatomy Laboratory)
AUsAunau - ¥ 512 311 neAnANY
* prasyunseuiule
UfiRmsfiaonadesiudenilumeden 512 311 meinede

Laboratory work related to the contents in 512 311 Plant Anatomy.



512 313

512 314

512 315

76 uAa. 2

#339NY1VDINY 3(3-0-6)
(Plant Physiology)
Fdadunen : 512 101 Fdnewihld 1
512 102 FAnenvhly 2
* 512 314 Y{URN15a39IMe1veiY
* 513 341 Yuadl 1
* prasgunseuiule
dsinenssiuead enuduiudssvitahiuiiy mageluiasnisdides
FIRRIMNTVBINY NITFUATIZVMIENET NMImelakaviuwueddy avawaveslady
melunazavuonmensiiulaLazn1SI3 YN
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.

UUANIEITING1V0INY 1(0-3-0)
(Plant Physiology Laboratory)
AUIAUNDU ¥ 512 313 @3TINYIUDINY
* ralssunsauiula
Ufthnsfiaenndesiudenlumein 512 313 a3vinewesity
Laboratory work related to the contents in 512 313 Plant Physiology.

AUNTUITUNY 3(3-0-6)
(Plant Taxonomy)
Jpfafunen: 512 101 Fdnewihld 1
512 102 F3inewinly 2
* 512 316 YURn1s0UNTHISWNY
* gnapunsouiule ) )
wdnNITuALIEUUMTIIMUNTY MsRadefivuagnisszyiugliniidode
ades Wudivaon N135IUTINMaNUSNY ey n1slduaznisasiegisu
dnwnuzvednsd dudude nsundnszarefug uaganudfynaasugiavesii
ABNUINIIA
Principles and systems of classification, nomenclature and
identification of vascular plants with an emphasis on the flowering plants.
Collection and preservation of plant specimens. Application and construction
of identification key. Description, origin, distribution and economic
importance of selected angiosperm families.



512 316

512 317

512 318

T uAa. 2

U URAN5oUNTUISUNY 1(0-3-0)
(Plant Taxonomy Laboratory)
wdefuney - ¥ 512 315 aynIUIsIUNY
* onalsunsouiule
UftRnsiaenadestuilemlusegin 512 315 oynsuistudiv
finsfinunuenaniud
Laboratory work related to the contents in 512 315 Plant taxonomy.
Field trips required.

Fuguinenvasieiifidadedudes 3(3-0-6)
(Morphology of Vascular Plants)
Idaduion s 512 101 FAnevhly 1
512 102 FAng vl 2
* 512 318 UftAmsdaguinevesiiviiidododides
* pralssunsauiule )
dnwazlassaireneuonuaznigly Tuneunisiivlauaznisiaiguesdiu
#19e) vosfiniiiidoioddnangusneg mssuundsennitviigaiugudiuas sl
g TTunsvesiy ITawnisvedlasainsnieuaslasiasisduiugvesity
External and internal structures, stages of growth and development

1%

of various parts in vascular plants. Classification of the extinct and extant
vascular plants. Evolution  of plant. Evolution of vegetative and
reproductive plant structures.

UfRnmsduguinewesiviitidedaddes 1(0-3-0)
(Morphology of Vascular Plant Laboratory)
Jodaduniew s % 512 317 duguinewesiiniifideidodides
* ralssunseauiula

UftRnsfiaenadestuievluseinn 512 317 dugninewosivdd
dedesdes

fins@nuuenaonui

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

Field trips required.



512 322

512 323

512 324

78 uAa. 2

INE@INIY 3(3-0-6)
(Phycology)
dadunew : 512 101 Fdnewihld 1
512 102 F¥Anevild 2
* 512 323 UJUANTINg1@mse
* gralssuniaunula
Frnehluresamietianazamiiensia nsdadsanunanamy dugu
WY #3TINYIV0IEMTY UnUmvesamglussuuing ndndunananiisuay
AMUAIAYNIUATYFNAVRIAININY naenauwmAluladnsmnzEsEnsIe MSHAR
amselusedugraivnssy Wewmdsdin1mainamsng uazaimsenig
wiAlulagyann
General biology of freshwater and marine algae, classification,
morphology and physiology of algae, role of algae in ecosystem, algal
products and their economic importance of algae including algal culture
technology, algal production at commercial scale, algal biofuel and algae in

biotechnology.

U UAN1sINedmse 1(0-3-0)
(Phycology Laboratory)
UIAUNDY : ¥ 512 322 Fne1a1nig
* ralssunsauiula

Ug’jﬁamiﬁaamﬂé’mﬁ’uLﬁawﬂuiw%ﬁm 512 322 Ingramsny

fins@nuuenaanu

Laboratory work related to the contents in 512 322 Phycology.

Field trips required.

waluladledindva sy 3(3-0-6)
(Plant OMICS Technology)
IvsAunen ;513 341 YAl 1

RANNITUALIDNTIATIEI IuNgaIsmalulagdluldng  nsuansUlniind
Wsilefind wunvelafind uaziefidluing nmsldweluladloAndiflodnwn3lunite
Iu‘u'%umaqmqu?isJuLuJaqaquﬁmmﬂIaﬂ



512 325

512 331

512 332

79 uAa. 2

Principles and methods for analysis of plant genomes by genomics,
transcriptomics, proteomics, metabolomics and epigenomics technologies.
Use of OMICS technology for studying plant genomes in the context of
global climate change.

A15AEYNAINNY 3(3-0-6)
(Secondary Metabolites from Plant)
JUsAuneu ;513 341 Fuedl 1

arwdidesiuiafuarsmisgianie asusznouilluda wailawess unu
lu damasen etiuowa wazlnalales wmaluladglunisdnnses nsaia n1svinld
u3ans uagnisndnarsAogiluily vuidelulagduuaznisusegndlinig
N9LNEAT NTUNNE waglaTUINIg

Basic knowledge of secondary metabolites from plant: phenolic
compounds, flavonoids, tannins, alkaloids, terpenoids and glycosides.
Technologies for screening, extraction, purification and production of
secondary metabolites from plant. Current researches and applications in
agriculture, medicine and nutrition.

Heywnen 3(3-0-6)
(Histology)
dadunen 512 101 Fnewihld 1
512 102 FAngwihld 2
* 512 332 YJUANSHyyInen
* gralsunsauiula
Iﬂiﬂai’mLLauﬂﬂJUmJENLUEJL‘EJEJUm Luawammwu ﬂiuﬂﬂ@@uua ﬂiummaam
wazn1sadiafiniden Wedouwaretorsiundes Wodend e Wedeuszam
Iﬂiﬂai’mLLameU@\'iLuaLaa%aﬂiw‘ummﬂuammizaﬂauwawugq
Structures and properties of epithelial tissue, connective tissue,
cartilage and bone. Blood and blood cell formation. Lymphatic tissue and
organs. Muscular tissue. Nervous tissue. Structures and histophysiology of
organ systems in higher vertebrates.

U UAN1 Ay ¥ INeN 1(0-3-0)
(Histology Laboratory)
WUeAUNeY 1 ¥ 512 331 dgyInen

* gralssunseuiula

RN snaenmdesiuiienlusedun 512 331 dgyyingd



80 uAa. 2

Laboratory work related to the contents in 512 331 Histology.



512 333

512 334

512 335

81 uAa. 2

#4335 IMNUB9ERT 3(3-0-6)
(Animal Physiology)
Jpdedunew : 512 102 Finewily 2
* 512 334 Y{URN15a353M19098m 3
* 513 341 Jyadl 1
* pralsguniouiule
unAndosiunsaisinemesdnd nalnnishauieznisamuauve uwad
ndnilouazimaduszam a3sinevessvuudszam szuuluad suden svuu
Mela SEUUMLAUDIMITUALTING W UAIERS NNSATUANYMUNATYDIT19NY
sruuTuaeuazszuUsaulivie
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.

UuRN198S5INe1vaedn 1(0-3-0)
(Animal Physiology Laboratory)
sAuneu - * 512 333 @3TIvevesdn
* gralsuniaunula
UfTRnmsiiaenadosiuiionlusein 512 333 a3inevesdnd
Laboratory work related to the contents in 512 333 Animal
Physiology.

dninnaog 2(2-0-4)
(Laboratory Animals)
Jgndafuniou : 512 101 Tl 1
512 102 Finewily 2

wizsdydAdadiiesunisineiaans Ussinnuazwusdainldly
voeUFUAnns maguanaznsinnisdnd Bn1sena Aldlunisduuazauudnd
N5E1 N1SINUAIBE1Lden A15I9eday nsinsndnilaglinsununaznis
Mangsndnd

finsAnwuenanuil

Animal for scientific purposes act. Types and breeds of animals used in
laboratories. Care and management of animals. Techniques for handling
and restraint, medication, blood sampling, anaesthesia, humane and
destruction of carcasses.

Field trips required.
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A9 INBMINITUNNE 2(2-0-4)
(Medical Entomology)
daduion: 512 102 Fdnewihl 2
* 512 342 UYURNISAYINGIMINITUINE
* pralFsunsaunule
Frse Ruarguideveaunasuazdn inndeiifienud dymanisunng
Foindefidunmeredsa nMsitaderin msifununuuassnudiogne 35ns
ATUANVINTIINGT Wagmaall waznsldgi Uit
Bionomics of insects and arthropods of medical importance. An
emphasis on arthropods as vectors of diseases. Identification, collection and
preservation of specimens. Biological and chemical control, ethonology

control measures.

UfjuRnsigInemenisunng 1(0-3-0)
(Medical Entomology Laboratory)
Fdsfune 1 * 512 341 AgINemnNNIINNg
* gralssuniouiula

UftRnsfiaenndesiuiienlusein 512 341 Aginemanisunmg

fins@nuuenaonui

Laboratory work related to the contents in 512 341 Medical
Entomology

Field trips required.

Usannen 3(3-0-6)
(Parasitology)
Jgndafuniou ;512 101 Tl 1
512 102 F3ne1vialy 2
* 512 344 Y{UANTUTARING
* gralsgunseuiula
ANuFuTuSYsUsAnLazlaad dugIuingIwarn1sTwunUssinndving)

v v Aa

NsWNINIEALaEInINITInvedlnsindiuagnuaune s sEuIAINeIwasn1sinl

=

Anlsa N1s3tadelsadainanUsdnvesnukasdniiasugia
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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.



512 344

512 361

84 uAa. 2

UUAn1sUsanINen 1(0-3-0)
(Parasitology Laboratory)
UIAUNDY : ¥ 512 343 UsdnIne
* gralssuniaunula
Uﬁﬁ'ﬁmaﬁaamﬂé’aaﬁ’uLﬂfamiuiwiﬁm 512 343 Usdninen
fins@nuuenaanu
Laboratory work related to the contents in 512 343 Parasitology.
Field trips required.

WUFANFAASVDINY 3(3-0-6)
(Plant Genetics)
Fwdsfunew : 512 201 sugenans

Tnseadavesdluufin nsleseilassadrauasninfivesdlug anuduuls
VINUTNTTURALITAUINTNY TEUUNITHANNUSHATNUTNTTUYDINITANUALNA
welulafilonsAnwuazuiuussiugnssuiie

Structure of plant genome. Structural and functional analysis of
genome. Plant genetic variations and evolution. Breeding system and genetic
of sex-determination. Technologies for plant genetic study and

improvement.



512 362

512 363
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(3

m‘é'awmaﬁLﬁuLaLLazmsﬂizqnm 2(2-0-4)
(DNA Markers and Applications)
wndsfunew : 512 201 Wugenans
Sunvesiivnardnt ndnnisvenaiomunefiduie wadatugiudliluns
Ansziiaiosnefidue wissmnefiduedliisleuslaedulasiliugiize
anlelwdwofnisafuiiugiu nsussendlindosmnefiduienisdiunisunmsd
M5NuRT MIANETTanNg wagnslfiedomnefiduendiinemans
Plant and animal genomes. Principles of DNA markers. Basic techniques
for DNA marker analysis. Hybridization based and polymerase chain reaction

based DNA markers. Application of DNA markers in medicine, agriculture,

evolutionary study, and using of DNA markers in forensic science.

any@ainelasdy 3(3-0-6)
(Fundamental Molecular Biology)
wdeRuieu : 512 201 fiugmans
512 202 YjURnsiugeans
* 512 364 UftAnsengdainendesiu
* rassunsauiula
wdnnisvedtasaswazninfivesiidue 015i8ue uwaslushiu wuvsanen
WveseTINguaznalnniskanseenvesdululusaslontazyaisleon n1sAIvAY
LAYAITIATIZRAITHANIDDNTDIBY NI1INANBNUT LAZNITTOULTUAOULD N3
sudiulndvesansiugnssuluszavluananaziuuinisseavluana malulad
adeninseniiimeuasiiugimnssy Pansaumeauaziiatemans
Principles of structures and functions of DNA, RNA and protein. Central
dogma of molecular biology, gene expression in prokaryotes and eukaryotes,
gene regulation and analysis. Mutation and DNA repair. Genetic
recombination at molecular level and molecular evolution. New
technologies in molecular biology and genetic engineering, bioinformatics

and bioethics.



512 364

512 411

512 413
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UftRAn1seny@ainendesdy 1(0-3-0)
(Fundamental Molecular Biology Laboratory)
dadunew : 512 201 Wugans
512 202 UYgfuRn1swugeans
* 512 363 ongiiinendesdu
* gralssuniaunula
UfiRmsiaenadoatuiiovlumein 512 363 eqdrinendewi
Laboratory work related to the contents in 512 363 Fundamental
Molecular Biology

WONWAEASTNUATHGND 3(3-0-6)
(Economic Botany)
wdeunen : 512 315 aynsUITIUNY

Usedh duduile Snuazmagnuemans nmsnszaeiuduaznnslivsglon
yesiiiduemiuazen fvgmavnssunaziiviasusialulssmealneuazion fou
fiosduredineiduuliuianuddyduasugiluouan

finsfnwiuenaniud

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.

T3 3(3-0-6)
(Plant Pathology)
Fwdeduneu : * 512 414 Y{URNsLsAd
518 201 9aT¥ANe1VIlY
* pralssunsauiule

awnguadlsaiiy dnwarvesitviiiulsn nmsszyviagadnnelsalufivnisin
Houazniaifalsa nsuninszansveade qadnnelsauazdafodaandond
Redestunisifalsa Tsafiwdiddy nalnnisegsenvesgadnielsa nsfiansan
maflnainevesgatnrelsalufiniesiu saenisilestunazeuey

Causes of plant diseases. Symptomatology. Identification of plant
pathogens. Infection and pathogenicity.  Dispersion.  Pathogens and
environmental factors related to pathogenicity. Important plant diseases.
Survival mechanisms of pathogens. Ecological consideration of local plant
pathogens including prevention and control.



512 414

512 415

512 416
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Ufunaslsane 1(0-3-0)
(Plant Pathology Laboratory)
dsAUneaU - ¥ 512 413 Lsain
* gralsuniauiula
UfTRmsiaenadosiuiionlusedn 512 413 lsnity

Laboratory work related to the contents in 512 413 Plant Pathology

NSNZIAg U aNATIYARNY 2(2-0-4)
(Plant Tissue and Cell Culture)
WeRUNeY . 512 313 @3TINg1VRINY
* 512 416 URURNIsNMszideloitialasioading
* gnaspunsouiule
v aa lej dglj = [ ! IS
nannsiazIsMIIzdsaledeaneieigiieg vesiivluasannasinig
Igasluuiy 9mnsdunsigriuasnisauauanInkIndeulimunzay tonseduli
1 1 | = a a a [ % =
duneq vesivlunasanaassinisaigivlatazivasuntasliilulnadanie
DIITdAIUA
Principles and practices of cultivating tissues from various plant organs
in vitro. Application of plant hormones, artificial media and appropriate
environment control to initiate growth and differentiation of plant culture to

callus or organs.

UfthnmsnismneidsaiaBeuazivadiie 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)
Jadureu - * 512 415 mswzidsailedouasivadit
* gralsgunseuiula

ﬂﬁﬁ’amiﬁaamé’mﬁ’uLﬁawﬂuiw%ﬁm 512 415 Mawnwdsaioidouas
\waaN

finsfneuenaaui
Laboratory work related to the contents in 512 415 Plant Tissue and Cell
Culture.

Field trips required.
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uAa. 2
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512 422

512 423
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N15USUUFINUTY 2(2-0-4)
(Plant Breeding)
ndsfuneu : 512 201 fugenans
* 512 422 YJURNINTUTUUTIRUGY
* pnasguneuiula
nMsUszgnAlindnnismeiusaan s i eiiuauanuAfiviasesia 3501
Dosrulumsusuugsiugfimnuandiies winwaudmuazgnuay msudamie
Wug nsdnalulagdinnuildlunisusuugeiugiig
Applications of genetic principles to improve agronomic qualities of
economic plants. General methods for plant breeding in self-pollinated,
cross-pollinated and hybrid plants. Seed production. Implementation of

biotechnology for plant breeding.

UfuRn1sn1sUTUUTINUS Y 1(0-3-0)
(Plant Breeding Laboratory)

Fwdsfuneu 1 ¥ 512 421 nsUSuUTITugIY

]

* prasgunsauiule

Ufuinisnaenndesiuilenlusneds 512 421 MUSuUTanugng

9

finsfnuuenaniud
Laboratory work related to the contents in 512 421 Plant Breeding.
Field trips required.

AIRaVaUBIvasRivdanuATEnaINFIwInEau 2(2-0-4)
(Plant Responses to Environmental Stresses)
WUIAUNU : 512 313 @3TINENVOINY
* 512 424 YURNIINITNOUANRIURINYHBAIULATEARIN
Aandey
* ralssunseauiula
m'ﬁmauauaﬂmﬂa%ﬁmEJ']LLazéfmg’]uﬁiwmiuﬁwiam’mLﬂ’?ammﬂﬂaifﬂ
Awandon gamndl 1 uas nauiad esdy fe uasanstidndngdis
Physiological and morphological responses in plants to stresses caused
by environmental factors : temperature, water, light, radiation, salinity, gases
and pesticides.
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UjliinmsnismauauasvasitaranuIATEnanALInday 1(0-3-0)
(Plant Responses to Environmental Stresses Laboratory)
Agndadunew : * 512 423 n1snevauevesinReAINASEANAWInADY
* gralssuniaunula

UfTRnmsiiaenadosiuidenilusein 512 423 msnevauesesiivse
AYINASEARINEININE DN

fins@nuuenaanu

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

Field trips required.

fIsimeuaznaluladndinsfiuifsvesivay 2(2-0-4)
(Postharvest Physiology and Technology of Horticultural Crops)
WTIAUNBY : 512 313 @3TING1VDINY
* 512 426 URURANsEITINewasinaluladnainig
\AuAevesiiva
* gralsunsauiula
msLﬂﬁauLLanwwqﬁmgwuiwaﬁLLazaqﬁﬂszﬂauquLﬂﬁiumﬁmwawé’amslﬁu
A Tademouenuazneluiineliiinnsgapdevesndnna unumves sesluudiy
Tunsasuutameaisiner mssalsowaznmsanvesnals waluladuaguuim
TunsuftRiiteannsgadevesndnnandnsiiuiien
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.

Ujliamsassineuazmalulagndanisiiuiietvasiyau 1(0-3-0)
(Postharvest Physiology and Technology of
Horticultural Crops Laboratory)
Frdaunion - * 512 425 a3FiveuavwalulaBndimsfuieivesiivaiu
* onasunioniule
UftRnsfiaenndesiuiilevluneden 512 425 asieuazinalulad
wdansifuLReIvesfivau
fins@nuuenaanu
Laboratory work related to the contents in 512 425 Postharvest
Physiology and Technology of Horticultural Crops.
Field trips required.
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FoSIUULATNITITYVDINY 2(2-0-4)
(Hormones and Plant Development)
WURUNBY © 512 313 @ITINYI1VBINY
* 512 428 UAURAN15805lUULAENITLATVDINY
* gralssunseuiula
ginvossoluu n1sdunsisiseuuluiiy unumwazninfivessesluuse
NI AUTALaY AU TOINY
Type of hormones. Hormones biosynthesis. Roles and function of

hormones on plants growth and development.

UfuRn1szaslauuazn1sasey va sy 1(0-3-0)
(Hormones and Plant Development Laboratory)
FTIAUNDUL 1 ¥ 512 427 gosluuLaENISIRS U

* gralssuniouiula

UfuRnsnaenmdesiuiiienlusedsn 512 427 so3luunaznisiasgyves

Laboratory work related to the contents in 512 427 Hormones and

Plant Development.

neroulivie 3(3-0-6)
(Endocrinology)
UAUNeY : 512 333 @35INNesdn’
* 512 432 YuRnsinensieulivie
* pralssunseuiule
dougruineiazassine1vesioulivie audivnaaiivessesluuiaznaln n1s
Ve unumvessasluuiifidenisieuvessnanie
Morphology and physiology of endocrine glands. Chemical properties
of hormones and their mechanisms of actions. Roles of hormones to
body functions.

UfuRn1sInesaulivia 1(0-3-0)
(Endocrinology Laboratory)
UsAUneU : * 512 431 nedeulivie
* graseunseuiula
Ufthnsfiaenndesiudenlumein 512 431 Inewenldvie
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Laboratory work related to the contents in 512 431 Endocrinology.



94

uAD. 2
512 433 nMsIiABuaddn’s 2(2-0-4)
(Animal Cell Culture)
Jndadureu : * 512 434 URTRMsMsIBAsuTaddes
518 201 9a¥7ingThly
* praseunieuiule
winMswaTmAiavesMIEsaaddn’ Awandouventadiies n1s
thimeluladvosmamnedensaddn Sldusslovdmaiunanues gramnssu
LazNITUNNE
Principles and techniques of animal cell culture. Environments of
cultured cells. Applications of animal cell culture technology for
agricultural, industrial and medical purposes.
512 434

UFuRnIsNIswIsieYandn
(Animal Cell Culture Laboratory)

1(0-3-0)
FJTeAuneu : * 512 433 MISIWELAULYAdd

£y I3
8
* g ssunsaunule

UfTRnmsiaenadosiuiionilusein 512 433 mawnuidourading
finsAnwuenanuil

Laboratory work related to the contents in 512 433 Animal Cell
Culture.

Field trips required.

512 435 Iendadifesgnaleu

3(3-0-6)
(Mammalogy)

Jedaduniou : 512 101 Tnevialy 1

512 102 33newhll 2

N15TUUNUIEAN  NITUNINTTDNEY WERNTITY waznITUTURIT0IER T 1A

anmeuLfaanN NkInaey vliavesdniifesgnmeunnindgayiug unumees
a7

Wagegnaeunluszuuiling wagkansenuiliinaInuyyd
fnsAnwuenaniui

Classification, distribution, behavior and adaptation of mammals to
the environment. Endangered species. Roles

of mammals
ecosystem and human impacts on mammals.

in  the
Field trips required.
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512 437 Undinen 3(3-0-6)
(Ornithology)
JdeAunew ;512203 dnding)
* 512 438  UfuRn1sdnEinen
* prassuniauiule
FIUINTT NFTUNUITZLAN E3TINBWALNYANTIUVDIUN UNUINVDIUN
Tuszuvinanagnanszyuiiinanuywd
Evolution, classification, physiology and behavior of birds. Roles of

birds in ecosystem and human impacts on birds.

512 438 Ufuan1sUn#inen 1(0-3-0)
(Ornithology Laboratory)
JUsAUNDY 1 512203 HLINeN
* 512437 Un@inen
* ralssunsauiula
UftRnsfiaenndesiuienlusein 512 437 tn@inen
fins@nuuenaanu
Laboratory work related to the contents in 512 437 Ornithology.
Field trips required.

512 439 IPMNANADU 3(3-0-6)
(Planktonology)
WUIFUNEY : 512 203 dLeIne)
* 512 440 YFURNITIngunasineu
* praapunTouiule
aunsudsTuLarinmnevenatineu 3Bn1siusnwiegluaznstu
Srunuuwasineu Jadusneg Muademsundnszats nadulauaznisduiug
ANNEAYVDIUNAINADURDWIIL LIS
Taxonomy and ecology of planktons. Methods for preservation and
numeration of planktons. Various factors affecting distribution, growth and

reproduction. Importance of planktons to food chain.
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UfuRnIsIneunasinau 1(0-3-0)
(Planktonology Laboratory)
TIAUNDU - ¥ 512 439 I unasnneu
* gralssuniaunula
UftRnmsiiaenadosiuidenilusede 512 439 Ineunasineu
fins@nuuenaanu
Laboratory work related to the contents in 512 439 Planktonology.
Field trips required.

nalnn1stasiunuiesvaslasn 3(3-0-6)
(Host Defense Mechanism)
gdadunen © 512 101 Fnewhld 1
512 102 F¥3neily 2
* 512 442 Yfuinisnalnnistesiusuesedlaas
* grassuniauiula

Y

AU IULaENaNNMIYRITE UL iiANTuvesdniliinseandunduas dnl

Y

'
[y [y A

fnseandunas nsUszgndvannIsvassEUUNiANiuan SR TATY Lase)
Basic knowledge and principles of immune system of invertebrates
and vertebrates. Application of immune system for vaccine and drug

development.

Ufusnsnalanislesiunuesvaslasd 1(0-3-0)
(Host Defense Mechanism Laboratory)
dsAuneu - * 512 441 nalnnsUesniunuiesvedlaad
* ralssunseuiula

ﬂﬁﬁ’amiﬁaamé’mﬁ’uLﬁawﬂuiw%ﬁm 512 441 nalnnistesiuniies
NG

fins@nuuenaonui

Laboratory work related to the contents in 512 441 Host Defense
Mechanism

Field trips required.



512 443

512 444

512 445

97 uAa. 2

dadlifinszandundaniinnudiAgniauasegng 2(2-0-4)
(Economic Invertebrates)

[y [

JrdeAuneuw : 512 233 dadlulinszandunas

Y

[y [ o w a

* 512 444 dnilifinszandundsniinnudifyniueasugh
a ¥ U 14
* graseunsauiule
Frinpuarineinewesdnilifinsegndundsiilianuddgme  asugha
wazn1swnnd ensthlulduaznsiaunimuesegia
Biology and ecology of economic and medical important invertebrate.

Methods of utilization and economic development.

UitRnsdnslifinszgnduvdsiifianudifymaasugio 1(0-3-0)
(Economic Invertebrate Laboratory)
Jndafunion : * 512 443 dniliifinszgnduvdsiifirnudfgmaasugia

* gnalseunseuiule

'
a wa a

UfjUAnsnaeaadesiuilelumeis 512 443 dndlifinszgndundsn

1Y

HANUEAYNILATYEAY
finsfnwiuenaniud

Laboratory work related to the contents in 512 443 Economic
Invertebrate.

Field trips required.

IPmensaunug 3(3-0-6)
(Reproductive Biology)
dafuton s 512 101 FAnevhly 1
512 102 F7Ang vl 2

msfmuseLarlasiaswesssuuAUTLS sesluuiifentesiuns duiug
N138519UaENITARIULARAURUG NTTUIUNIINIETTINGIV0INITAUNUG 113
3m3’13ﬁ1§’1@q% NSNANTIEN aNNIskaEIsNITANALLR

Sex determinations and structures of reproductive systems. Hormones
related to reproduction.  Gametogenesis and gamete transportation.
Physiological processes of reproduction.  Semen analysis.  Artificial

insemination. Principles and methods of birth control.
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walladuanusAEAILATRUGIAINTINAENS 3(3-0-6)
(Techniques in Molecular Genetics and Genetic Engineering)
dafunion s 512 102 Fdnevhly 2
* 512 447 UjURMswalasueniugmansiag
WugIenssumans
* gralseundoniuls
AnwnAsatumadalunimaaes  sawdwmdnnisuazisnisiideluden

onyugmansuaritugimnssumandadiolnlludng madanisusnide nislaauds
wagiieaaduilindlelnd nisnaneiuglunasavaaes UfAse1gnlanedwessa
uossissuvaonlavslawdu wiviissuvaonlauslawdu waznTiesziLuunass
UUADY NMIATIAINBUYLWINE

Study on laboratory techniques including principles and  research
methodologies of modern molecular genetics and genetic engineering in
animals. Isolation techniques, cloning and nucleotides sequencing. In vitro
mutagenesis. Polymerase chain reactions. Northern blot hybridization,

Southern blot hybridization and Western blot analysis. Immunoassays.

UfuRn1simatiaduagRugAansLazN U IAINTSUANENS 1(0-3-0)
(Techniques in Molecular Genetics and Genetic Engineering
Laboratory)
Fdaduneu : * 512 446 windasueniuganskayiugiAINTTuAmEans
* gnalseunsauiule

ﬂﬁﬁ’amiﬁaamé’mﬁ’uLﬁawﬂuiwsﬁm 512 446 wAdanuanugAEns
LazUTIAINSIUAMIERS

Laboratory work related to the contents in 512 446 Techniques in
Molecular Genetics and Genetic Engineering.

WugFansvasaywe 2(2-0-4)
(Human Genetics)
FwdeRurien : 512 201 fugmans
VANNITHALNALNYBINTANENOASNWALVNNUGNTTUTVDINYWE T
Taslulon wazanuinUndluuyed lsaidaumganiusnssunaznidads
lasanslunuywd Buindn wazmalulagnisuileusuugedluy
Principles and mechanism of human genetic inheritance. Genes,
chromosomes and their abnormalities in human. Genetic diseases and



512 462

512 463

512 471
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diagnosis. Human genome project. Gene therapy and genome editing
technology.
WUgANEASVaLYAE 2(2-0-4)

(Cytogenetics )
dadunen : 512 201 Wugans
* 512 463 YfURn1siugAansvadsas
* gralssuniaunula
Taslulsuuaznginssuvadlasiulanlusznienisiuagasd auiaUunfves
Taslulay wndaesilunsanulaslulen
Chromosome and behavior of chromosome during cell division.

Chromosome aberration. Basic techniques in chromosome study.

UfuRnswugaansvagad 1(0-3-0)
(Cytogenetics Laboratory)
Fwdsfunew 1 * 512 462 WugAanIvauead
* gnassunsauiula
Ufthnsfiaenndesiudevlumein 512 462 fugmansvousad

Laboratory work related to the contents in 512 462 Cytogenetics.

WIAINYI1VDIEN 3(3-0-6)

(Animal Ecology)

v o 1

AWVIAUNDY : 512 203 ULIAINEN

v

JuUATNIENTEMINdITUAWINGN NeFAnsTH TTRuINIsuaNTaRLG

Do &M

v03dns nseyFnuuazmsiansdefluiud wedasnen lunsdnwdn
fins@nuuenaonui
Interaction between animals and their environment. Animal behavior,
evolution and extinction. Conservation and habitat management. Various
techniques in animal study.

Field trips required.



512 472

512 473
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ULaAINgImMImeLa 3(3-0-6)
(Marine Ecology)
UIAUNaY : (1) 512 203 ULAIne)
vide  (2) 516 270 Anmine1daanday
516 271 UfRnmstneivgdunndes

Finewesdninua Jedodwndoulunsianarusnaninses Jedenis
fnmingiinadeUssvnsuasyivuresdaidiamimeia dnaingmiameialy
thuihlneuasnsianiou NsUssgnatnAIngmMImealunIsUsENay 113
IANITUANIY

finsfnwiuenaniud

Biology of marine animals. Environmental factors in oceans and
estuaries. Ecological factors affecting population and community of marine
organisms. Marine ecology in Thai waters and tropical seas. Applications of
marine ecology to fisheries and pollution management.

Field trips required.

UndIngrUvgiau 3(3-0-6)
(Mangrove Ecology)
UIAUNaY : (1) 512 203 HdKeIne)
wio  (2) 516 270 dnAivie dwIndey
516 271 UfAnslnAinetdsindey
Tnssadrsvestneay msUsuimesfisuazdninonisiudsunlamng

(Y v 6

wilkaznIenIm dunshsenserIniivkadn anudidguazniseysnviimeau
finsfnwiuenaniud
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

512 481

512 482
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WAAINYIVDINY 3(3-0-6)
(Plant Ecology)

LY 1

ndsfunew ;512 315 aunIuIsIUNY

depuity SumshTenvesiiviudainden Aruvainvaty nuiuae 35013
BATIVFIRNY nedansguiiegs Mfnwdnuaelaseaiiwes daaudy

fims@nwiuenanui

Plant ~ community. Interaction between plants and their
environment. Diversity. Theories and methods in plant community analysis.

Sampling techniques. Study of plant community structure.

Field trips required.

Tulasalatninaianisdainen 2(2-0-4)
(Microscopic Techniques in Biology)
Idaduion s 512 101 FAnevhly 1
512 102 FAngwihld 2
* 512 482 UfuRnslulasalaUnimalinniagvinen
* pralsguniouiule
nénnswazmaiialunssiouseiaiedofivuardnd anudidou
TumsAnwmandesganssemididnasou nawioudladifion1sfnusendes
yansseiwuuldia
Principles and techniques in the preparation of plant and animal
tissues. Basic knowledge in electron microscopy. Preparation of slides

for light microscopy.

UfjuRnslulasalaUininaiian1ediainen 2(0-6-0)
(Microscopic Techniques in Biology Laboratory)
dsAuneu - * 512 481 lulasalaUnimatinnediaingn
* ralssunseauiula
UftRmsiiaenadosiuiionlusedn 512 481 lulasalalnmadans
F1INEN
Laboratory work related to the contents in 512 481 Microscopic

Technique in Biology.
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512 491 duuun 1(0-2-1)
(Seminar)
UIAUNBY : 512 313 @35INE1VOINY
W39 512 333 @35 INuuesdn’
Funulurdeiiviaulensdiven Tnsanudureuresniniesn T93ne
Seminar on topics of interest in biology by the consent of Biology

department.

512 493 1A59971U798 1 1(0-2-1)
(Research Project 1)
UIAUNDY : 512 313 @3TING1VOINY
Wi 512 333 @35INg1v09dn
Wonitenuidy Auadideya NMdeulariiauslasesuwivy
Selection of a research topic. Literature review. Writing and

presentation of a research proposal.

512 494 Tas99u3de 2 2(0-4-2)
(Research Project II)
FUsAUneY : 512 493 1assuive 1
nmsvelumdens®iine agldansuugihveseiarsdluniaiv
I
Research on the topic in biology under the supervisions of Biology

departmental staffs.

512 495 NSANIY 1(lsifasnda 90 4alua)
(Practical Training)
Feuly : lagAuBugeNYeInNIAIvTIINY
Fitianalu S wise U
nsRnUfiRnulussdinisineauiiureuresnaIvdIIne
Practical training in the organization by the consent of the Biology
department.



513 101

513 102

513 103

513 104
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wiinaly 1 3(3-0-6)
(General Chemistry 1)

USunaudunius lassadeesnounazauufvedsinniunisnesis Wuseall wia
YOIDI QUUNAAIENS

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)
Faduren : 513 101 il 1

YouvaIkazaTaTany aunaniluaraunavetieaay Wil saumansial
wniiBuvsdideadu

Liquids and solutions. Chemical equilibrium and ionic equilibrium.

Electrochemistry. Chemical kinetics. Introduction to organic chemistry.

UjtiRnisiatinal 1 1(0-3-0)

(General Chemistry Laboratory 1)

Ferdauniou : 513 101 wivialy 1 WieeraSeundeuduliidosnin 10 §Uav
nsnnaesienndasiuiloniluseiv 513 101 willy 1

Experiments related to the contents in 513 101 General Chemistry |.

Utansiativialy 2 1(0-3-0)
(General Chemistry Laboratory )
Fdadunen : 513 102 wilihly 2 weeraSeundouduldiioandt 10 &Uaw
513 103 UfoAnsiadivily 1
nsnmaesfidenndastuiiemluseinn 513 102 wiivialy 2

Experiments related to the contents in 513 102 General Chemistry II.



513 231

513 233

513 250
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PAIATIZN 1 2(2-0-4)
(Analytical Chemistry 1)
Fgdadunion : 513 102 wiivily 2

Mé’ﬂmiﬁugmmmmﬁ%miwﬁ nawuffseInsauasiua Unse1oendndu
warIandu Uffsein1siinansidedeunazyfitennisiianznou n1suseynd
UfATeumarilunmsiinseiiduinalnenisanaznouuarnisiauiuns GHR
wilszninalalunisadaseivinazaiy

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.

UfURNISLANATIEN 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)
Aradunew : 513 104 UfRnsiaiiialy 2
513 231 dATen 1 vsenassundeuiulitesnin 10 dUas

Anurataedsulunsiasz NFIATIERdayaLTain wiesdlonavinadia
Tun1sieszidauinnm msnaassierfunisiaszianslagiinnnznounaznis
Sa3unasfinanadslusedan 513 231 wilasen 1

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 outlined in 513 231
Analytical Chemistry I.
LAIDUNIE 3(3-0-6)
(Organic Chemistry)
Fersuniou : 513 102 wilvialy 2

Wwilvesd1sUsyneveranIfnuazaisusenousslsuifn nedluss
Aslulansn nsnesiilu WUsAuwazdln n1sUssandmaiindanslilaanuas

sursuseaUninsalntlunsigatiussinnvemyitandu
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Chemistry of aliphatic and aromatic compounds. Polymers. Carbohy-
drates. Amino acids. Proteins and lipids. Applications of ultraviolet and

infrared spectroscopy in functional groups identification.



513 255

513 341

513 343

108 uAd. 2

UfURANISLANBUNIE 1(0-3-0)
(Organic Chemistry Laboratory)
Arladuneu : (1) 513 104 UfRnsaiivialy 2
513 250 LAdidunse wiseonassunseunulidesnin 10 dUni
vdo (2) 513 104 UFURnsiaiily 2

[
a A

513 257 waildumidiugiu wiseonaseunseudulitesnii 10
dUa
mMmnaeafsfumadansunuagnsvinansliuians UN381U09813
Usznavezdnifntazezlsunfin n1sduasziasdunse
Experiments on separation and purification techniques. Reactions of

aliphatic and aromatic compounds. Synthesis of organic compounds.

Yuadl 1 4(4-0-8)
(Biochemistry 1)
Fdaduniou: (1) 512 101 FAnevhly 1
513 250 ALIBUVISE
e (2) 512 101 FAnewidll 1
513 252 \pliBuve 2
Tassa$auazuiniivesdaluana oulssiuasmdsumans wunveddy
WAZNIIAIUAL ﬂ’]iLﬁU%lﬂ‘H’]LLazmiLLﬁm@@ﬂGU@ﬂ%@%ﬁ%’]ﬂﬁuﬁqﬂiim WUFIFINTTY
Structures and functions of biomolecules. Enzymes and bioenergetics.
Metabolism and regulation. Storage and expression of genetic information.

Genetic engineering.

UuAnsiuadl 1 1(0-3-0)
(Biochemistry Laboratory 1)
FwdeRunieu: (1) 513 255 UJURNMsARaumsY
513 341 Fuadl 1 seerasvunsouiulutosnin 10 dUan
w30 (2) 513 254 UURNSIALIBUNSE 2
513 341 Fuadl 1 wiseorassunioniulitesnin 10 dUan
nsneaesfidenndosiuilemlusedn 513 361 Fuadl 1

Experiments related to the contents in 513 341 Biochemistry |
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514107  Wandiugiu 4(4-0-8)

(Fundamental Physics)

Fouly : dwduindnwaneinermansildlvanu i iand

namansvosingnds msdulazaau adwdss weslilauiind namans
yosatina wdimdnlnih WWihnssua Slnnseindilosdu aumans Hand
gl

Mechanics of rigid bodies. Vibrations and waves. Sound waves.
Thermodynamics. Fluid mechanics. Electromagnetism. Electricity.

Introduction to electronics. Optics. Modern physics

514 108 UfoRmsAandiugnu 1(0-3-0)
(Fundamental Physics Laboratory)
Jrdaduniow : 514 107 dndiugu vieeaiSeundeufuliiosndt 10 Uam
Gouly : dwmuinAnwnuginemansilaldauiviiand
nsneaesiidenndosiuiieniluseiv 514 107 Mandiugu

Experiments related to the contents in 514 107 Fundamental Physics.

515 205 A0REIMIULNINIAIEAITININ 3(2-2-5)
(Statistics for Biological Scientists)
Jdadunion : 515 201 adffiugIu
Seuly : dwsuiinfnwaagivenmansfilildanviunada
M53A5IEREALLUSUSIL MITauRuMseaeaoy mswisudio
Wy NTIATIERANILUTUTIUTIN Msaaneenan  N1sinAuEuTuS
AUSUMITNNTAIRT NTaRNRYaDIARNDE19918 N1TIATIEIlNTDR nsTglusuns
dndagulumsinsnzi
Analysis of variance. Basic experimental designs. Multiple comparisons.
Analysis of covariance. Multiple regression. Measures of association for

contingency tables. Simple logistic regression. Probit analysis. Utilization of

packages for analysis.



518 201

518 202

518 205
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a2 inewily 3(3-0-6)
(General Microbiology)
Aladunew: * 518 202 UfTRNT9ataing1vhly
* pasunseuiula
MsnsEane duguinet wazmsiiudnuveauaiids  Thfauaze
wadauaeadouaynafiuinuydunis wnanundesuietulasadng

a

LALVUNNVDIYAR LUWNUDATY WUSAANSYDIRAUNTE N1THBUANDIUBITLUU

9 9

¥

piiauiu Usvleviuaglnuvesqiunsd
Distribution, morphology and multiplication of bacteria, virus and

fungi. Aseptic technique and microbial preservation. Basic knowledge of

structure and function of cells. Metabolism. Microbial genetics. Response

of immune system. Beneficial and harmful effects of microorganisms.

UjiAn153aT23memaly 1(0-3-0)
(General Microbiology Laboratory)
Jdafuniou: * 518 201 gadvinevhly
* prasyunseuiule
UfiRmsfianadesiuidevluseien 518 201 9aFvinevily
Laboratory work related to the contents in 518 201 General

Microbiology.

Wing1nen 3(3-0-6)
(Mycology)
Andafuriou: 518 201 gaTvineghly
518 202 UFURN59aTAne vl
* 512 206 UURN151ing13nen
* gnassuniauiula
duguinen aunsuIsTUkastinmIng1ve9 Ussloviiasinyra
Morphology, taxonomy and ecology of fungi. Beneficial and harmful

effects of fungi.
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518 206 UHURNsIHns13INeN 1(0-3-0)
(Mycology Laboratory)
FwdeRuneu: * 512 205 1Hng13Ne
* gralFeunioudula
‘Uﬁﬂ’amsﬁaamé’aaﬁ’uLﬁawﬂmwf‘m 518 205 WiA1INY

Laboratory work related to the contents in 518 205 Mycology.

518 321 8YIINYIVDINAAT MUY 3(3-0-6)
(Dairy Product Microbiology)
Aaduiew : 518 201 9adAnewily
518 202 UfUAn159advinewnly
* 518 322 UHURAN598T7IMev0nansoueiuy
* pssuneuiula
antRvosuy Qﬁuw%a‘iuﬁmmu,Lazﬂ’mmLﬁsmaaﬁwuuﬁﬁmmﬂaﬁw%
duvsAlFlunsndanEnfusiuneianineg newan guiivia 1nsgIunsHan
uayMImuANAMNINYeINanSaTiuy maluladlmififerdosiunandoeiu
Properties of milk. Microorganisms and microbial spoilage of milk.
Microorganisms for processing various dairy products. Production, sanitation,

standardization and quality control of dairy products. New technology

relevant to dairy products.

518 322 U URN59at7Inenvesmdniueiun 1(0-3-0)
(Dairy Product Microbiology Laboratory)
deRuneu* 518 321 ATVIN1VBINAAS eI
* grassunieniula

UftRnsfiaenadesiuiilenluien 518 321 9adiinewesdnfnsiuy

fins@nwuenaanuil

Laboratory work related to the contents in 518 321 Dairy Product
Microbiology.

Field trip included.



518 331

518 332
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Yaneuazmalulagvosdas 2(2-0-4)
(Yeast Biology and Technology)
Adaduiew: 518 201 9ad¥Anewinly
518 202 UfURn139adanewily
* 518 332 U{UANsTINeasmalulagvesdas
* gralFeunieuiule
ounsuisu lassa¥ie nifuazunuedduvesdad Wugnssunaznis
YFulgsaneiuguestad daduaskdnineiaingadlugnaivnssy aummansveIns
viinuaznaluladnisudn welulaglvadfedesiudad
Taxonomy, structure, function and metabolism of yeast. Genetics and
strain improvement. Yeast and yeast products in industry. Kinetics of

fermentation and production technology. New technology relevant to yeast.

UuRnsiImeuasinalulagvastad 1(0-3-0)
(Yeast Biology and Technology Laboratory)
JdeAuneu: * 518 331 I nvuazinalulagvesdas

* gralssunseunule

UfuRnsiaenmdesiuiiionluidvn 518 331 Fvineuazinaluladved

)]
2}
o,

finnsfnunuenaniud

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

Field trip included.



518 341

518 342
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a2 inemsdananday 2(2-0-9)
(Environmental Microbiology)
Aaduiew: 518 201 9adVAnewily
518 202 UfURn159advanewily
NINIEAUarUNUINYDIRaUNISluAy thuazama Hadefifinadenisiasey
Y9I9AUNZE NMTNUMBENLAZNITIMUNTTEA NMFIATISRUSUNADI9aUN3E N3

[

| = a4 a 6 P a = a
U@ﬂaaqﬂﬁiﬂﬂqiLﬁ@maﬂWWGU@ﬂﬁ'ﬁ@u‘VﬁEJLLa%ﬁ'ﬁLﬂﬂiﬂﬂﬂau‘ﬂﬁﬂUﬁiiﬂJsﬁqfﬂ ’UQ‘UEJ

3 o

o o da ] ' = = 1 a a6 _a N oAl Y a a
ﬁqﬂmﬂumam@ﬂqiﬂaﬂﬁaqEJWiE]ﬂ’]iLﬁ@@Jﬁﬂ’]W@’JEJﬂﬁumiﬂ ﬂaumﬁaWWWIﬁLﬂﬂuaWU

& a

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

microbes. Microbial applications for the solution of environmental

problems.

UjiRn153a39mem1edeuandon 1(0-3-0)
(Environmental Microbiology Laboratory)
Jdafuniou: * 518 341 gaTIIneIvEAdey
* gnassuniauiula

UfjtRnsiiaenndesiudonlusein 518 341 airingmsdauandon

fnms@nwuenaniui

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

Field trip included.



518 421

518 422

518 431
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a;a%ﬁwa"n/l'ma'mqitﬁaqmmw 3(3-0-6)
(Food Microbiology for Health)
Aaduiew: 518 201 9adVAnewily
518 202 UftiRn159advinevialy
* 518 422 ﬂﬁﬁamiﬁ;a%f‘mmmmmil,ﬁaqsumw
* pssuneuiula
nsUwdeuqdunisluems Jaduseq ffinadenindeudsvesoms

nannnstesfunisiindeveserms aunisitusylovidogauam nsmianes
91913 WINTFIUBIMTNNIATIINGT NIATUANAMAINDINNS

Microbial contamination of foods. Factors affecting food spoilage.
Principles of food preservation. Beneficial microorganisms for health. Food
fermentation. Microbial standard for food. Food quality control.

UjiRn153aT23mem1semnsiiegunm 1(0-3-0)
(Food Microbiology for Health Laboratory)
Arfadunew: * 518 421 9atninemsermsiitequniw
* gnassuniauiula
Uﬁﬁ’amiﬁaa@ﬂé’aﬂﬁuﬁwﬂuiwsﬁm 518 421 RTINS
loguam
fns@nwuenannudl
Laboratory work related to the contents in 518 421 Food Microbiology
for Health
Field trip included.
walulaganannssaangaunsd 2(2-0-4)
(Industrial Microbiological Technology)
Wwdsdunew: * 513 341 Fadl 1
518 201 9aTANY1ILY
518 202 UfURn159advanewinly
* 518 432 YfuRn1smaluladonaivnssuanqgaunse

* gnasgunsounule
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[

N1SHENLAZANNTBIRAUNTE MTWAUIABWTUTIAUNTS N1SHERYAUNTSUas

q q

a PN

NANARINQAUVEETTUslovimegmamnssy Jadesneg MAudesiunssadsnis
HARLANITAIUANNITHER

Isolation and screening of microorganisms. Microbial  strains
improvement.  Production of useful microbes and microbial products in
industry. Related factors in production processes and control.

518 432 UfuAnsmalulaganavnssuaingaunse 1(0-3-0)
(Industrial Microbiological Technology Laboratory)
ndsdunew: * 518 431 wAlulaggnavnIsuIINaUNSY
* gralsunieuiule

UftAnsfiaenndestuionilusiein 518 431 melulaBgaamnssnain
qaun3d

finsfinwuenaniui

Laboratory work related to the contents in 518 431 Industrial

Microbiological Technology.

Field trip included.



