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6. MIAIANYWIIY

0.0 NHUIVIFIAUATEASLAZUYBEAEAS(Humanities and Social Science)

Wein (Nauf-UjuR-AuaTmenuLe)

1UAN @00 miﬁﬂmﬁfﬂﬂLﬁamiﬁwmwwé on (en-0-0)
MUGE 100  General Education for Human Development 3 (3-0-6)
wdeduien  lad
Prerequisite  none
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Well-rounded graduates, key issues affecting society and the environment with respect to one
particular context; holistically integrated knowledge to identify the key factors; speaking and wirtting to
target audiences with respect to objectives; being accountable, respecting different opinions, a leader
or a member of a team and work as a team to come up with a systematic basic research-based solution
or guidelines to manage the key issues; mindful and intellectual assessment of both positive and

negative impacts of the key issues in order to happily live with society and nature

AN oo J3usTaLiiedin o (an-0-b)
SCGE 124 Ethics for life 3 (3-0-6)
deruneu Tl
Prerequisite none
Pusssnlunsnundainen Inemansnsunmduaginenmansdanndey 3us53unns
3o SessumATelunysduardnd Jymmestessauiifetesiumsinvagunmiasianngunmdin
Ethics in biological study, biomedical and environmental sciences, research ethics,
ethics in human and animal research, ethical questions about the maintenance and improvement of

the health and well-being

oo NENIVINTEN (Languages)
e (Mauf-ujiR-Auaimeniuie)

AAAN ooo  Aauzmisiinuilveiienisdeans on (o-o-&)
LATH 100 Arts and Science for Human Development 3 (2-2-5)
Idsduneu  Tdd
Prerequisite  none

Aaugmsldniwilne dinvensldnmwilneludunisys nsile nseiu nslisunaznishn
ilemsdoanslsognagniios vanzan

Art of using Thai language and of speaking, listening, reading, writing, and thinking skills

for accurate and appropriate communication

AFND @om  NYIBINHUILAU o on (o-o-@)
LAEN 103 English Level 1 3 (2-2-5)
wdeduren L
Prerequisite  none

Tassads hennsal wazdninwdanguluudunilifeadesiunmsldnudnguludindsed i
ludnuarvetysannsinyensils wa 61U uadeunwsingy iwﬁy'maqwé'lumidmwmm 3ol
seiudsslon mafladiedulanuddy mseenides uasmsyademslutuidoussduunaunun

md
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English structure, grammar and vocabulary in the context of daily language use, dealing
with integration in listening, speaking, reading, and writing skills; reading strategies, sentence writing,

listening for the gist, pronunciation and classroom communication

AFiND @o@  NYIDINGYILAU b on (o-o-@)
LAEN 104 English Level 2 3 (2-2-5)
daduneu 1l
Prerequisite  none

AFINA @i Lensal Lay mﬂmwwamqﬂumummqamuﬂmw NNWENITEUNUILU
ﬂmJEJEJEJ fﬂi‘Vﬂ‘UVlU’WlﬁiJ@JG\IUﬁﬂ’]Uﬂ'ﬁmWN nnwensileulusedugont wagilomnisenunay ﬂ’]iﬁ\‘lLi@ﬂ
$N99)

Vocabulary, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing practice at a paragraph

level; and reading and listening from various sources

FAIFIND @0&  NWIDINGYILAU an on (o-o-&)
LAEN 105  English Level 3 3 (2-2-5)
dsrunou 1l

Prerequisite  none

'
sl o W

nagnsndrAgyluinwensldnwiviad nseuiaznsilsannunassneg nswaludinuseinfu

o

£

warmadeusziudoninuaziesnnudug siuainuzdes Ao heinsel nseenidosuasmdmy wi
awdenguillfluiinsysfuuarnissuidsivims wasilevifeatudsalan

Essential strategies for four language skills: reading and listening from various sources,
speaking in everyday use and writing at a paragraph level and short essay, including sub-skills i.e.,
grammar, pronunciation, and vocabulary; focusing on English in everyday life and in academic reading

and issues that enhance students world knowledge

FAIFiND @0  NWIBINNWILIU & on (o-o-@)
LAEN 106 English Level 4 3 (2-2-5)
FdeRunay 1l
Prerequisite  none

YsaMsvinsewdingy nen1sing 1ty unAiite AnuAnLu wazilonmdrns
Wennudlauaz@negnsiasg mmma'wmsﬂmmﬂuﬂixLﬁu%waefl,ﬁﬁﬂﬁﬂmﬁﬁlmﬁué’mﬂaﬂ Hnnsils
11 MIvsIeuazgunInatindesafiifouazdumedide nsaunmnluaniunisaling samﬁgqmsﬂﬂwumiuﬁ
YWYW NFUNAUBRAENTYIIUNUIMANYR Rnn1sileuisesanuguuuulaglinisensdaasussuynsy Wil
satsnsilniineegos Wy Thensel mssenidesuazidmiluuiunivangay

o)
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Integrating four English skills by practicing reading news, research articles, commentary,
and academic texts, for comprehension and critical thinking, from various sources focusing on the
issues that enhance students’ world knowledge; listening to news, lecture, and speech via multimedia
and the Internet; making conversations in various situations including speaking in public, giving oral
presentations and making simulations; and writing essays in various types using citations and
references; also practicing sub-skills such as  grammar, pronunciation, and vocabulary used in
appropriate context

AAND mor  ASanguiionsdeamisgsiaegsiiendn o (en-0-0)
LALA 107 Professional English for Business Communication 3 (3-0-6)
dsduneu Ll
Prerequisite  none
vinwznsdeansnudsnguiiielilugsivediaientn madeuenaisuarssaunigsia ms
ﬁ’]Laua‘iTamuaquiﬁa WATANITLATIINIAI AN maﬁammasmiaﬁﬂﬁaiuﬁﬂizquWWQQEﬁa mmiﬁmm
iilaluBessssudlonufuinisdihdinn megsialussduana Aasssuuazassorussaldumsiuiugsio
Professional English skills for communicating in business; writing business documents and
reports; business negotiation techniques; communications and discussions in business meetings;
knowledge and comprehension in the international business socializing etiquettes; business
moralities and ethics

mhein (Mguf-UHuR-auanenues)
AFND oc  NYIBINYEINTUNITHIENTID on (en-0-o)
LALA 108 English for Conducting Surveys 3 (3-0-6)
dsduneu  Lidl
Prerequisite  none
ﬂﬁﬂmi‘ﬁug’]ﬂumiﬁ’lﬁﬁ’m Vinwznwdanguitontsdeanslunisiidrie mevhdnaduiu
Basic principles in conducting surveys, communicative English skills for conducting surveys;

collaboratively conducting surveys

AAND mox  Ndanguilevinuznsieansiavia on (en-0-0)
LAEN 109 English for Digital Communication Skills 3 (3-0-6)
Fwdadunew il
Prerequisite  none

finven1wdingudsysannisienisya n1sil nssunasnndsunaresdnuiddquitons
AnsedoansuaznssmausenieTaussslaelfinaluladadialugalanAtad uuziuazuszgndaiug
Al mslddediva madunadlesddnauasiinuelumnssed 21 luviunifinisldniwdengu

nd
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'
=) CY

diensdeans Mivinuzmaigouiionislfidenass Ussduwarahadomvidedonavialuguuuusieg dwiy
nsdeas Wumurdnguluseduavminedeld

Integrated communicative language skills, i.e. speaking, listening, reading and writing, and
knowledge necessary for the effective intercultural communication and collaboration using the digital
technology in the globalized world; introducing and applying the interdisciplinary digital literacy, the
digital citizenship, and the 21st century skills in English-speaking contexts; demonstrating study skills
in using, selecting, evaluating and creating the digital content in various forms for the university-level

communication in English
a. 5183¥1MuNgY Literacy Tudn35uil wo

ngu MU Literacy
mdefin (AuAIPIenues-UfUR-ngud)
ARFA ool WVSNMNARNY © (o-o-@)
LALA 178 Phutthamonthon Studies 2 (2-0-4)
ndedunen  Lidl
Prerequisite  none
wuRaLaEnguifidAylunsAnuegusy Faunnsvesguuluiiuiisinewrsumma Ussnd
Faussan naunmgiutu insvsRauasdny fevmnauazuuiltilunsinuiuiisinowsuuma
Concepts and theoretical notions in the study of a community; the community

development in Salaya districts, local tradition, culture, and medicine; economy and society

nqu Health Literacy
miein (AuAdegaue-UfUa-ngus)
AN eoe  auulnsluTInusydiu © (b-0-c)
PYGE 101 Herbs in Daily Life 2 (2-0-4)
Fwdadunew Ll
Prerequisite  none
wdnngnumaniiiowiu ensuasiaiesdonsayuinsludinusesiu ayulng
ansnsauguaagy s1anfuszithunsulusa uasndndusionayulnsiinudesluiiu
11881 Fmadonldayulng nanfusigunmanayulng uagenaulng fvasnsouass
A wlumsguaguamidesiu manieundnfasiayulnsedisie
Basic principles of pharmaceutical botany, herbal food and cosmetics in the

daily life, herbal medicines used in the primary health care and common herbal

&
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products in drugstores; using herbal drugs and health supplements; preparations of
some herbal formulations
IR ®06 miﬂguwmmaLLazﬂLLaQL%UﬂaagﬂLﬁu%uﬁu o (o-o-&)
RAER 101 First Aid and Basic Emergency Care 2 (2-0-4)
Idsruneu il
Prerequisite  none
mmiﬁugmlﬁmﬁ'umimiﬂguwmmaLLazQLLaQLﬁuﬂaaqﬂLau%uéfu Usznoung
msguaidesiulugitaelsaveuanesual Tsafia nizUffseuiogasuuss nsduay
nuaaR Lsmauuan Azdnuazlsrandn nngewnsilufiv msimuden N1IANUNTLAN N3
pnussUIAUNE MItgumeaditieilavgaiiusasldiedesiuduaduilafelnihuuy
SalusiAld nsufanmaniduiieve3uuimmvnenisunndaniay waznsiaLnaNITanIw
masameialulimdenlunismsuguweiunauazgua
fautieandu
Introduction to first aid and basic emergency care in hyperventilation
syndrome, asthma, anaphylaxis, syncope, heat stroke, seizure and epilepsy, food
poisoning, bleeding controls, splint wound dressing; basic cardiopulmonary
resuscitation and used of automated external defibrillator in cardiac arrest patients;
calling for emergency medical
services; development of general physical fitness in first aid and emergency care
MAN oo AanAliloguniw © (o-lo-m)
SPGE 161 Social Dance for Health 2 (1-2-3)
Itenunou  1uil
Prerequisite  none
anediogunm waaRlumsiiou msfindon Vinvglugudaadonsdiu 2ead A2
Tu-3uU1 91 91 91 ngnANaNTEm waraulasnde
Social Dance for health; Attitude in training practice basic skills; Beguine, Waltz,
Cuban-Rumba, Cha Cha Cha, rules and regulations safety
INAN @& LLaIiﬁﬂLﬁaqmmw © (o--m)
SPGE 165 Aerobic for Health 2 (1-2-3)

Aurdesunau  lufl

Prerequisite  none
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maiunelsdnuuunnsgIu yadnam msuinliuazauUasn iy

Standard aerobic dancing; personality; injuries and safety

na;m Science and Environmental Literacy

wefin (AuATeenues-UfuiR-gul)
WA bgo  AYNAUMIVEILRUTIY © (o-0-&)
SCGE 280 Enjoyable Plant Propagation 2 (2-0-4)
tadunou Tl
Prerequisite  none

Useloguuaan1sveneiugiy MguiuasnszuiunNIsveenugiyg ANUmMINEauYeq

=1 1 s

nsvgeiugiuiivudazailn nsieszidymilungy nmsguasnuiiondenisveewug

nsUszenaly

Benefits of plant propagation; theories and procedures, suitable propagation

methods; group problem solving, nursery for newly propagated plants, applications

AUAR om winnssufiedinden o (o-o-&)
SHSS 193 Innovation for Better Environment 2 (2-0-4)
Idanunou 1l
Prerequisite  none

nsuanamnalsglevinulaveuvesuywd dwalilanveasieglunigings
HymaAsndeniiusingliiiuialan o1 Jaymvezyanes JgymilanTeu uazdynide
AAN195350YA doutsuanfanisvinaunavesdini LATYEAILALAILINGDNAINLUY
msmsiauvesanl sz i fumgdiuniananmslifuiluanuduaieweslan ms
a$anudilafeifunislémsnenssssunpedadivszaninmidenlesfunuifnnis
faunogrededu Juduanuivinsoulunsguainuidanndemdesdu n1sdsudsiiy
ATPUINITNAADIAN DBNUUY kazadilevuinnssufiientundn fariiesnwdwindon
ag19i1eluFInUsEdnTu edivasianisiuiianizau uazUszaunsalnsilunisdiegua
SnwnAawandendnuuavnaniia

Humans are over-using the natural resources of the planet and cause
environmental crisis. Widespread worse situation in the world such as waste, global
warming and disaster are caused of social-economic-environment imbalances,
according to the concept of United Nation. One of the vital roots was people lacked

the world phenomenal realness perception. Thus, the basic understanding of natural
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resources efficient use with sustainable development concept raised nurturing the
environment. Learning through thinking, design and doing process with easily making

innovation for environment in daily life generate individual point of view and direct
experience to help better environment

ﬂic‘j&l Intercultural & Global Awareness Literacy

miein (AuAeIeaue-u iR-ngus)
AAND ombd  M13EIULAzNSTulon1sARans Mgy on (sn-0-o)
LAEN 136 Reading and Writing English for Communication 3 (3-0-6)
Itenunou Tl
Prerequisite  none
nsoukaznsTsulugaIuMIaling  q  MIeAUTIe  TaunTIL MSRAINLEY

a s

AATIEAVDAINIINATAUNUT NISUTTLIUATNITOUTEAMNNIIIINGG U1IET 518914

TOYANUNAIHN 9

Reading and writing of different contexts: discussion, discourses, dialogue

interpretation and analysis, lectures, academic texts, news, and reports

AfANe b msthiausnauiunwdinguetslang © (-o-&)
LAEN 222 Effective Presentations in English 2 (2-0-4)
Fdedunou il

Prerequisite  none

mathauerauluan Iz lagldnmwdsngulaegugndeangan n1slu

Joyaegtaiay Uraule uaziiusednsam awildlunmsdiauenau msussenedeya
mMeadia nagnslunisdliaue uagvinvemMIeTativdasunmsiseuinaendin
Presentation skills in the students’ fields of study using appropriate and

accurate English; clear delivery of the message; interesting and effective language

use; language for statistics description; presentation strategies and research skills
enhancing life-long learning

AANG bloa  N15EOAIIAIUNIYIBINGYANANIUNTA © (v-0-)

LAEN 223 Situational-based Communicative English 2 (2-0-4)
IdaAunou Tl

Prerequisite  none

clo
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MsRNTinwen15ile N15ue N384 waznsdeunundanguiisiiuluaniunisal
sinee sraludinusysr Tusarluanuivveaindne msaeanseiensdouegnumnzen
m3@unarnisiesen anundenlimindnwlunisiausnanulasgenasuaaiiagl
Usgandnn

Practicing listening, speaking, reading, and writing skill relevant to different
situations in both the daily life and in students’ fields of studies; writing skills and

preparing students for doing conducting presentations fluently and efficiently

AANG bod  YINWsUazATANTOUNUISINGhTIIA50) on (sn-0-o)
LAEN 265 Critical English Reading Skills and Strategies 3 (3-0-6)
Idaunou 1l
Prerequisite  none
mswumuﬁﬂwmiﬁhuﬁiéfﬁwmLLé’ﬂﬁﬁmmmé’aﬂqmzé’uﬁugm MSYIUINT
FEWINYINYEAITOIUY NMTTHULAZNTANTIININGITA NMTIAUTTLANUNG U A159IAY
dladesiienu Tnquavasd anusun wastdesesiifeu lnefianuannwuasiden
MIMENUETTEMINTBTIATS Az AU AL B I Jou
A revision of essential reading skills covered in English | and English Il, namely
skimming, scanning, reading for main ideas and specific information; the integration
of reading, writing, and critical thinking skills; classifying the nature of texts;

recognizing authors’ purpose including inferring a basis for choice of language and

content; understanding tone and persuasive elements; recognizing bias

nqu Civic Literacy
mdefin (AUAIPIEAe-UUR-Nqul)

ALY o0& ITIEIUIIAIVITN © (o-0-&)
SHHU 153 Professional Code of Ethics 2 (2-0-4)
dsduneu Ll
Prerequisite none

AULNELAZVDULINVDITTLANANTIYITN ANUNUIBVDITILTTINLAZITIIIUTIO
AUV BLAZBIAUITENB UV TITN wlurimllazngulasuUsygluasesssuivan
F3859UALRTINUTIAAT TN A TRsuTnAnu wardaeumnimawiieadesiuns
yialuusunianTn

Meanings and scope of professional ethics; meanings of ethics and code of

ethics; meanings and components of profession; moral philosophical concepts and



seivtin Mes O Oen Ej

s ANLANYAENS

UABlo MANGNTINEAAR TR ANVNIVTVINGN ANAIITIINEN

theories in professional ethics; ethics and code of ethics related to students; and

religious doctrines related to working in the professional contexts

AUy obe  Nanvesnguuaznsauduiiy © (o-0-¢)
SHHU 161 Group Dynamics and Teamwork 2 (2-0-4)
wdadunew Ll
Prerequisite none

ANUNUBYDINATANGL 5ITUVIR UTLNVBINAL UaWgANITTUNGN NMTHRUNTY
msvhemduiin anziihngy msdeasveangy nsdanisanudaudavengy a3esssu
WALUNTYINTDINAY

Meaning of group dynamics; nature, types of group and group behavior; team
development; teamwork; group leadership; group communication; management of

group conflict; eroup ethics and manners

nﬁju Finance and Management Literacy
wiein (Auairienues-UjuR-ngud)
auAY oman  UNN1SAAINAMSUFINVWIAEN © (o-0-&)
SHED 133 Marketeer for a Small Business 2 (2-0-4)
dsduneu Tl
Prerequisite none
mmiﬁﬁugﬂmmzmwﬁﬁL?{mgﬁmﬁumwmm maﬂuﬁwaﬂﬁﬁﬁﬁmmmﬁﬂ NanNng
MaunugIne MslduinnssunsSeuimenuies MsBeuimemalinn1sduau Insen
ansaumaiiolidossulatl madamseenuuuninnssududuazuinis madaniseanuuy
msnaaarUsznduiiug nsaseduuuugsiavuiadn ssduszneulumsifudives
ganawIndn Aumveansluiiin Anuaaianiensual wAnsIUNTARUINTIINZ AN
LAEN1SIINITAAIALUUNBILDS
Basic knowledge and principles of marketing and small business founders;
concepts of business plan and self-learning with innovations; information retrieval
and analysis for the social media; techniques for innovation design of products and
services; Techniques for marketing and advertising; development of small business
prototype; elements of being ownership; value of leadership; Emotional

Intelligence; positive thinking behaviors and wellness; forms of Guerrilla Marketing

auam oo MsFnaUlanINIsUITIMIamiuNMsuiuszneunisennviia © (o-o-a)
SHSS 123 Decision Making in Management for Entrepreneurship in 2 (2-0-4)

cc
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the Digital Age

Ideadunow  Tud
Prerequisite none

audmnuidlafefumsindulansmsuims maduiussneunsyaddsa
wnlthmaymadsuudadludsmilugafavia wissdlonazimatinnisdndulamanisuims
miU%W]’ina’lﬁUENE;I:‘lJizﬂE]Uﬂ’li mmammﬁwmﬁ%ﬁamm@ﬂimaumi Jaymuavauasse
vosnsiluguszneunislugaddnia nsdifnwinsdndulaniansuimsvesiuseneunisyn
e ngrneifetesiumaduussneunisenddva alesssumenmsuimsves
AUsznaunseaRivia waznmseanwuunsiudusenaunmsyafdvianasunugsna

Knowledge and understanding about decision making in management;
entrepreneurship in the Digital Age; trends and changes of society in the Digital Age;
tools and techniques for decision making in management; time management for
entrepreneurs; digital literacy for entrepreneurs; problems and obstacles of
entrepreneurship; cases studies of entrepreneurs’ decision making in the Digital Age,
related laws for entrepreneurship in the Digital Age; ethics in the administration of
entrepreneurs in the Digital Age and entrepreneurship designs in the Digital Age and

business plans

. NUINIVUANE
.0 IVWAULALIVURNIZATUTIAY
nauIVIINeAEN3 (Science)
WY ool UFURMInanTiIne o o (o-n-0)
SCBI 102 Biology Laboratory | 1(0-3-1)
wdedunew Ll
Prerequisite none
nslindesgavnssat lassadauasuihiivessad mandeuiiveslinana ieiboiivuardn’
NsuUagas NugAanskasiugAansdeUsenng duinel wasngAnssy
Microscopy, cell structure and function, movement of molecules, plant and animal

tissues; cell division, genetics and population genetics, ecology, and behaviors

WY 0o UFURnMsnandinel o o (o-n-0)
SCBI 104 Biology Laboratory Il 1(0-3-1)
dsduneu Tl
Prerequisite none
Anuvanuatevededidioluonmundnsluues Wskam dlsla fiv uasdnd maadraead
AUug wag N139TYYewEa ssuuUsyam war MIsuAuidn mameglanas nislvadeuveaion

&
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The diversity of monera, protist, fungi, plants and animals, gametogenesis and embryo

development; the nervous system and sensory system, the respiratory and circulatory system

W obo FAnewhly o ® (v-0-)
SCBI 121 General Biology | 2 (2-0-4)
wdedunew  ld
Prerequisite none

ANmaINTaNEYBInFUBLezAeuLatlNlanaYeddlTIn ndsnudelougszuuddiiin
nsindrduresead nsviglaluseauieas nsdauasiginas Nugamansiazn1sUszendld wulAani
Fiwuns MIfinwANuEIRUETITNuINTHareuNTIIsI Jurinewasdinglieuing

The carbon and the molecular diversity of life, the energy transfer through the living
systems; the organization of the cell, cellular respiration, photosynthesis, genetics and its applications

to the concept of evolution, phylogeny and systematic, ecology and conservation biology

WY ool Fivgild o o (er-o-o)
SCBI 122 General Biology I 3 (3-0-6)
Jdedunon Ll
Prerequisite none

AVINNAINNANENTINNVDIAETIR ATuvaInuanenIsTIn et gﬂi'mt,awﬁwﬁ
MsviuYesdIusne Yesily ANavAINTaNEMTINMURNdRT wargUarwhiinshauveseSuzuay
FEUUD TR Vosdn1

Biological diversity of life, plant diversity, plant forms and functions, animal diversity,

forms and functions of animal organs and the organ systems

M) oo dainevily  (en-en-o)
SCBI 204 General Zoology 4 (3-3-6)
A 1UFUnNDU W) eblo
Prerequisite SCBI 122
douguinen @39Inen aunsudsiu dnainen ITwuins wardjiAnisvesinslads ves
wlesn luniSe unadisaiiuiia dulnan weuludnn weadant e1sinsinan wnlalumesinni wazAasaian
Morphology, physiology, taxonomy, ecology, evolution, and laboratories of protozoa,
Porifera, Cnidaria, Platyhelminthes, Nematoda, Annelida, Mollusca, Arthropoda, Echinodermata, and

chorodata
MY oo fugmansmly o (n-0-D)
SCBI 240 General Genetics 3 (3-0-6)

FUsAUneU Y eoe
Prerequisite SCBI 121

(<)
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wdnmstenenneiugnssy msufduiudszninduivdnden madioven nvauyi
wsiusioilles Wugenansidedaaiiuandsduylu Tassaaaznsuusiu voslasluloy lassadrauaznns
MU mﬁmmzﬁﬁuqmamzﬁuhLaqa ﬁuqmamﬂuﬁ;a%w mMaasunatanudvesdululszwng
Wugmansiunsinatadlng

Principles of inheritance; gene and the environment interaction; the continuous
inheritance; biochemical and immunological genetics; the chromosome structure and variations; the
gene structure and regulation; the molecular genetic analysis; microbial genetics; change of the gene

frequency in population; genetics and speciation

WYY oelo Fnenszauaduazlianaiugy & (€o-w)
SCBI 270 Basic Cell and Molecular Biology 4 (4-0-8)

FUeAunay WU obe KAE WY ol
Prerequisite SCBI 121 and SCBI 122

weiaddylumifnulassaauagmaitnuresead lassahsveadoriuad lulnaou
W38 paslsnand dardvd laswwewad nsvudilusiuneluged MsAnwIlun NI LaZN YUY
AduLe mimuaummamaaﬂsuaﬁuiumaaiwmﬁiamLLazgﬁﬁ%Iam WugIAINTId NMITUILaTRNoUALDIYRS
wad nalnmuauiginsuazmsdsuluvhmiiveswad mamdoniuazivualifawadduiuin ns
udinglaa giAui FIMerszAuluanavomzise

Essential techniques for studying the cell structure and functions, the structure of the
cell membrane, mitochondria, chloroplast, nucleus, cytoskeleton, cellular protein trafficking, genomics;
mutation and the DNA repair, the control of the gene expression in prokaryotes and eukaryotes, genetic
engineering, cell signaling and transduction, the cell cycle and differentiation, the stem cell induction

and reprograming, the glucose transport, immunity, and the molecular regulation of cancer

WY Mmoo Ugyniitawn932Inen © (eren-m)
SCBI 300 Special Problems in Biology 2 (1-3-3)
Idsduneu  ldd
Prerequisite none
AUl nanan SUSY IR TLUUTET IS Y oy fawdrAnerdiin@nu
auls megldmImunuuaziugthvesonssivinm
Only thedistinction program; specific problems or training in biology under the

guidance of the advisor

INYI ne& ‘?I’)’daa o (en-0-o)
SCBI 314 Biostatistics 3 (3-0-6)
FUAUTIU WYY o

Co-requisite SCBI 324

o)
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MAEitoyamediing  mauanuaseud msdauuilininddiunats msinnig
N3EAY MILAINLIINTAUAIDLN NMINAFRUANNRFIY MTAATIZRANUUUTUTIU MTUATIZRANUFLNUS N3
AATLRNMTON0DY

An analysis of biological data, the frequency distribution, measures of the central
tendency, measures of dispersion, sampling distributions, hypothesis testing, the analysis of variance,

the correlation and regression analysis

WYY alolo g on (en-0-o)
SCBI 322 Evolution 3 (3-0-6)
IJeAUAeY WY oo
Prerequisite SCBI 121

nszvIuMsasuulamesdelPinulesiieg dulavesiiluena wadlnsanslenuasyans
Ton oxuauBaLazuaalauda nainalddlml nalnnsudedu
sULUUKA SERUTINsdRdon aTedansdatu Jadeneitaminsiidsuutas nssadavestsesnns
AT RTImuNsseauliana

Evolutionary changes in living things; the origins of the biomolecules, prokaryotes and
eukaryotes; anagenesis and cladogenesis; species and speciation; competition mechanism; patterns of
selection including altruism; evolutionary factors involved in the structural change of population; an
analysis of the molecular evolution

WY mloe UFURN15YIadR o (@-o-)
SCBI 324 Biostatistics practice 1 (1-0-3)
FUeFuTIL WU o

Co-requisite SCBI 314

nsdawseudeyamediineniiemsiinsginisadi InufoRlusunsuneufneimisedia
WARINTIATIETOLANITVING LA

Preparing biological data for a statistical analysis; the practice in statistic computer

programs, demonstrating statistical analyses of biological data sets

WY e fneingwihly & (en-an-@)
SCBI 399 General Ecology 4 (3-3-5)
IndeAunieY M eob LAy MM ebe
Prerequisite SCBI 102 and SCBI 121

mmﬁﬁyugmLﬁa’aﬁuﬁt,mﬁwaﬁzﬁuﬁ’smu Usguins guau oidne syuuing uay
fnrineszend ysanmanufasuseansiininessduitugudniuunufoinsuenioudoulagld
msfnmifldRudusad

cc
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Minimum ecological literacy on ecology of individual (autecology) to population,
community, landscape, ecosystem and applied ecology; the integration of basic ecological concepts

and outdoor laboratory using the place-based education approach

WY &elor AULUNNTTING ® (@-o-b)
SCBI 471 Seminar in Biology | 1(1-0-2)
Idedunow 1l
Prerequisite none
dueranuITeTilun AT vEesiuTTeuRanTITesneg fiviaule wuesenmnansd
waztinfnwdug fnseseiuarinsel
Students’ presentations and discussions of research or reviews of topics of current

interests in biology

WY oo AUNUNTINGT b o (e-0-b)
SCBI 472 Seminar in Biology |l 1(1-0-2)
dedunow il
Prerequisite none
iauanasAfefiviluniadn uerenanansduazindnumdug nslesziuagiansal

Students’ presentations and discussions of research or reviews of current issues in

biology
MUY €=en 1AS9UIYNTIN ® o (o-o-)
SCBI 483 Senior Project in Biology | 2 (0-6-2)

defunow Ll
Prerequisite none
Tnssmaidedasslumdeiiuatolazifetesiuiinerneldnisaiuauveserarssi
Uinw1 MsdauetalauslasInigive
An independent research project on a current and biology-related topic under the

supervision of an advisor, research proposal presentation

M) e 1A599UITENTIINGT o o (o-o-b)
SCBI 484 Senior Project in Biology Il 2 (0-6-2)
Av1UFunNDU SCBI 483

Prerequisite INYI €=

[

lasinifedasgluideniuaivuazineitesiviineineldnisaiuauveserarsdn
UInwnnenuuasmsiiauenanside

&8
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Independent research project in a current and biology- related topic under the

supervision of an advisor, report and presentation of the research project

W e einusUSgens 5 (0-ec-D)
SCBI 499 Undergraduate Thesis 6 (0-18-6)
IsAunou 1l
Prerequisite  none

(AWEnangn SUIYINTNINIIINMSUUURETIT)

(Only Distinction Program)

a

1a59n1539eme¥Inend mivlnAnwinangnsiidgis1u 01fun13YTUINITEIAANNIN

3
awv A

I Wamvinurnisuidyvnisineimans wazafrsassanuidediauls meldnsaiuauuessnansdd
Uinw msthiauelassnidfelugyuuuilugdiuuazasuthinanlunmwdingy

A research project for students in the distinction program; an integration of the relevant
biological contexts and the development of scientific skills, creativity in new research ideas leading to
the novel knowledge under the supervision of an advisor; a project must be presented as a written
thesis and Viva VOCE in English

WA 0o WARAH o (n-o-)
SCMA 118 Calculus 3 (3-0-6)
dsduneu  lud
Prerequisite none

afim nngsailles domuazauifvesoyiiug eyiusvesilaituiivadn fsituasniIiu
Herduantimgs Heidundlnadin feidusdlnadanniu fedlamosluanuasileidulomesiuannniu nsm
auiuslaeUTeny auiusduiuge nad1alseuius n1sUssendn1smenius sYuuudliduauay
nanunaudilalinia Yfeuiuswarn19muInus wellan1sniusius Usiuslinsiwuu nsussendnism
USius dsuetiuiuaveynsuetiug flsiduvemanefuls alnuazanuseidosesilaiduvemarofuus
AUNUGERY NAFITIDYIUSTINLAZBUYRUTTIN

Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trisonometric functions; inverse trigonometric
functions, hyperbolic functions and inverse hyperbolic functions; implicit differentiation; higher-order
derivatives, differentials, applications of differentiation; indeterminate forms and ' Hospital's rule;
antiderivatives and integration, techniques of integration; improper integrals, applications of integration,
infinite sequences and series; the functions of several variables; limits and continuity of functions of

several variables, partial derivatives; total differentials and total derivatives

WA 0o auNsLgaeyRusaday an (n-0-0)
SCMA 168 Ordinary Differential Equations 3 (3-0-6)
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daduney il
Prerequisite none

nMsuugthaunsdseyiusanty aunndeoyiudiBadususiunis aumsdoyiuslaiibe
Wudusunils nsussyndaunisduiunile aunisiseyiusidudusudivass msuszyndannssudiuaes
ANNTAAUTUAUGS SEUUANMTTAE W3NG Fvesiiuuud

An introduction to ordinary differential equations; linear first order differential
equations; nonlinear first order differential equations; applications of first order equations; second order
linear equations; the applications of second order equations; high order linear equations, systems of

linear equations; matrices; determinants

WAL @oem il o on (en-0-o)
SCCH 103 General Chemistry | 3 (3-0-6)
Idsdunew  Laidl
Prerequisite none
USinauansduniug laseasesnen nguiiuseiall inflvessiglumvdnuasunsuddu iad
3urss willuades wnidwnden
Stoichiometry; atomic structure; chemical bonding theory; representative and

transition metal elements; organic chemistry; nuclear chemistry; environmental chemistry

WAL @oc wAivialy o (n-0-)
SCCH 104 General Chemistry I 3 (3-0-6)
defunow il
Prerequisite none
gaunmaansall saumansiall aunawndl augaloseu el uid veunad uazveawds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;
electrochemistry; gas, liquid, and solid

WAL @0 UfRmaiatialy o (o-ar)
SCCH 107 General Chemistry Laboratory 1(0-3-1)
wdedunen Ll
Prerequisite none
wadarhlunaed uar manaesiiieatestuidonluiviaivily: gumadl saumans
wil el nsdaasziansdun3d msdaaseianseliun3d nsdnseidelsua UAsensauawaznis
Tnwsn veauds uaz madrasdluana msiintinugnisdeasanuimanil msfininuemsvhauswiugdu
General techniques in chemistry and experiments related to lectures in general

chemistry; thermochemistry; chemical kinetics; electrochemistry; synthesis of oreanic compounds,
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synthesis of inorganic compound; quantitative analysis, acid-base reaction and titration; solid state; and

molecular modeling; practicing communication skills in chemistry; practicing teamwork skills

WAl bloo LAIBUN3I o (e-0-o)
SCCH 220 Organic Chemistry 3 (3-0-6)
INTAUNBY AN eod
Prerequisite SCCH 104

autAmluuasmsliusslovivesansdunid msiniusslumduniduaslnssadrsluana
msSuunuaznsBendeansiitiiladidusingg aweslewdl awesleleluwesuarautfinismussuiuuas ns
FuunwaznIsnadeunyilendu Uasermaniidunsduasmisduasizvanslunduueaiay woadu woalay
asUszneverlswAnlalasasueu arswladniseeinluglalau woanogea Wuea woanlan Alu N9
AISUBTAN auusTaINITAATUBNTEn waraxily lastaidluanauasufisemaniiduvsdvesansdaluana
Twnnesiulanse 1Usiu 800 waznsaiiinasn

Introduction to general properties of organic compounds and their applications,
chemical bondings in organic molecules and molecular structures, classification and nomenclature of
compounds containing various organic functional groups; stereochemistry, sterecisomers and their
optical activities; classification and identification of organic functional groups, organic reactions and
organic syntheses of alkanes, alkenes, alkynes, aromatic hydrocarbons, halides/organohalogens,
alcohols, phenols, ethers, aldehydes, ketones, carboxylic acids, and its derivatives and amines;
molecular structures, properties as well as organic reactions of biomolecules such as carbohydrates

proteins lipids and nucleic acids

WAL bl UfuRn1sadiBuvse o (o-ar®)
SCCH 229 Organic Chemistry Laboratory 1(0-3-1)
derunou Ll
Prerequisite none

MIAnKREN MIvgAnasuIval Msnau msafinansuaglasinlanswil msAnwianeile
wilseuuuinasdluiana NIIMUNENTBUNTIMNaNTRNTAZA8VRIENTBUNSY astalasmsuau
woanegeawariiuea weadlanuasAlay nInAISUBNTANLAYOYNUSTRINIAASUBNTAN ansesliy wazns
uunaTnumvyilant

Crystallization, melting point determination, distillation, extraction and
chromatography; the study of stereochemistry using molecular model, solubility classification,
hydrocarbons, alcohols and phenols, aldehydes and ketones, carboxylic acids and their derivatives,
amine, classification of functional groups

MY o aga%ﬁw&nﬁmﬁu o (lo-en-&)
SCMI 203 Basic Microbiology 3 (2-3-5)

Zlo
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wdedunen Ll
Prerequisite none

sUsHdnwae diuuszneu laseade auaudiniedinin msiesy Wugaiansveigadn
1fun wuaiiBe 51 uavla¥a unuinvesgadnlusssuvAnazdwindonlursnsenmsuazgnaivingsy
auansalumsnelsa msaanineuausswesiamesroadnginevausdusuuvuidunsfuiulsauay
yiafidulny Brisdnwduiiugiu Milugmennaaeuuasiliadegdunie

Structure, biochemical properties, genetics of microorganism such as bacteria, fungi
and viruses roles of microorganism in nature, environment, food and industrial pathogenicity immune

response against pathogens immune disorders basic techniques to diagnosis

YA o Fuaiody on (e-0-o)
SCBC 203 Basic Biochemistry 3 (3-0-6)
WVIAUABY WY ebe UID MAN eom IO MAN eoc 1TD WAL blbo
Prerequisite SCBI' 121 or SCCH 103 or SCCH 104 or SCCH 220

Tnssa$suazniiifivesialuiana < aia mslulawnsn 30a Wiy waznsndanade
ﬂssmumsmeaaamaﬁﬂmaqaﬁgﬂ & ¥A KAZNIIAIUAN NTTUIUMTENENANINUTNTIULALNITAIUAN
mMsuanioanvesBu Mduomalulad unumvestilinanaifeafumsvieniduszuudinag Tussmeund nis
lUdszgndldnianmsunnd

Structures and functions of four biomolecules, carbohydrate, lipid, protein and nucleic
acid; metabolic processes and regulation of metabolic pathways of four biomolecules; the flow of
genetic information and gene regulation, the DNA technology, the role of biomolecules in normal

physiological systems with some medical applications

WYA o AN ueaiiUawiu o (0&-0)
SCBC 204 Basic Biochemistry Laboratory 1(0-2-1)
FU9AUTI WYA bom

Co-requisite SCBC 203

UftAnsduaiifugiu Jsenoudie « mavnaes ety msldasararsauguanin
arudunsa-va mslfiadestiefiugrulumslinsssiansiiluana nsAnviamautiniameninuag LAl
Y93a158lana & Useian waznalnluvuiunisiwaiveday Tnsusazn1snnaesaziisitotuarduiusiu
domlunaussens T duaiiftugiu men wom

Basic biochemistry laboratory comprising eight experiments in preparation of the acid-
base solution and buffering system; the use of a basic instrument in analyzing biomolecules; the study
of physical and chemical properties of all four biomolecules and the metabolic process, related with

the course of Basic Biochemistry (SCBC 203)

WNG mse  WeNUMERSalY o (en-0-5)
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SCPL 381 General Botany 3 (3-0-6)

FITIRUNU WY ebe, MW el
Prerequisite SCBI 121, SCBI 122
ndnnsidosiuresivmgnumansuasmsuszgndlilunisinuifovesingrmansarndu q
Rerdes Anamamansuazitanins neiniamand dugiuinet eynsudsiu dninet a3sine siug
A1ERS wasTVinenluanaiy
Basic concepts and applications of plant science that are related to other disciplinaries;

biodiversity, evolution, anatomy, morphology, taxonomy, ecology, physiology, genetics and molecular

biology
wng mce  UfTRMIwgnumansiily o (o-m-o)
SCPL 382 General Botany Laboratory 1(0-3-1)

WTIRUNU NG ame (MFOLTEUNTBNW)
Prerequisite  SCPL 381 (or together)
anvarANAINTaIEkaEITANINTG NMeIN1AAENs dugIuINeT aynsuisIu Tninel d55INe)
Wugmans wasdiiveluanavesiiy
Various plant characteristics; biodiversity, evolution, anatomy, morphology, taxonomy, ecology,
physiology, genetics and molecular biology

W odel Wand o o (er-0-p)
SCPY 157 Physics | 3 (3-0-6)
Iderunew  ldd
Prerequisite none

f\laumam‘uazwamam%*uada‘klmﬂ NULAENAIY  TUUALILaYN1ITY FEUUDUNIA 11T
\douiLuunyy namanivesvasinguianis audruBanguesaans maadeuiiuuuuniinia namans
yosvatlia gunamans AaulaziauAan

Kinematics and dynamics of particles, work and energy, momentum and collision,
system of particles, rotational motions, dynamics of rigid bodies, elastic properties of matter, oscillatory

motion, fluid mechanics, thermodynamics, waves and optics

W 0dw Wand o o (en-0-9)
SCPY 158 Physics I 3 (3-0-6)
dsduieow Ll
Prerequisite none
Tniuazuaiinan 2sasluiinszuanss wasliihnszuaadu awuudvdnlai ngefduive

a

s U a s aa §a a [
AW NAFAIENIADUAN Wandosmau NanalAReS
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Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of

relativity, quantum mechanics, atomic physics, nuclear physics

WHE oxo UftRmsiandidosi o (o-aro)
SCPY 191 Introductory Physics Laboratory 1(0-3-1)
Idsdunen  WE e (MSOITEUNTOU)
Prerequisite SCPY 157 or Co-requisite

nnaaesszsuilowu WReatuunahitelumein d oca T#End o waz WME od
Wana o

Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158
Physics |l

oo YEDN
L6 AYWADNNNYIINGT
W o dnilaifinszgndunds < (en-o-e)
SCBI 208 Invertebrate Zoology 4 (3-2-7)
JaUsAuneu WU bl
Prerequisite SCBI 122
dugnuinenneuaniaznely @35INeNUITEITuAITUUTEIZANY kAT N1TINTILUN
Fnilifinszgndunds anlwslndrfsdninfidosdriiuiose amnuduiusmeiuaeiusg dneinet uas
ANy AnsandauazyinuguRng
Morphology (outside and inside), physiology (organ and system) and taxonomy of the
invertebrates from protozoa to coelomates; the phylogenetic relationships; ecology and behavior;

demonstration and laboratory exercises

WYY o INYIAFNTN NN LA @ (elo-e)
SCBI 304 Marine Science 4 (3-2-7)
INdiduney M ebl
Prerequisite SCBI 122

UseiAenansniasssumavedsiialunzia (enfulnslndanazuuas) Unvues
dswndeulummaynsivinliiAnnstudulunsandeu anuduitusveinisnszaeiasoduindounis
MenmUarNaAll nansEnureInsasunUasdunnden Tninsvesdidl®in unasineulalvenvnsiiding
fensdsuulatsrnsuaznisdrsaniaauiy Jamsneidnainenieuidymiiiniulufiesty 139
MeauINwaEUURNS

Natural history of marine organisms, protozoa and insects excluded; types of the
environment in the ocean, with special reference to shallow tropical seas; the relationship of biological

distributions to the physical and chemical environment; the effects of the environmental change; life

E&E
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cycles of marine animals; planktons and food chains and their effects on the population change; the

application of ecological techniques to local problems; field survey and laboratory exercises

WY ol dnilinsvgndunds & (onlo-e1)
SCBI 305 Vertebrate Zoology 4 (3-2-7)
Jndefuney W el
Prerequisite SCBI 122
douguinen @353 ngAngsu NsInTuundnilinsegnduras nedniaansiuseuiisy

iy
4 =

Tudrnudmusmadinumsvesdnilinsegndunds  ade yujiRns visesenninawlivegiiagednd
ANUTITUYIA

Morphology, physiology, behaviors, taxonomy and classification of various vertebrate
groups; comparative anatomy in relation to the evolution of the vertebrates; demonstration, laboratory

exercises or field trips

WYY e YNNI TLATEY o (en-0-o)
SCBI 317 Developmental Biology 3 (3-0-6)
AUsAuneu WU el
Prerequisite SCBI 122

ﬂﬁsmumiﬁugmmmmwﬁm mim?ﬂlauﬁmwLLazﬂalﬂmimUﬂumiméammaﬂuisﬁu
IuLaqaLLasizﬁULsaaémaamaué’mgmﬁmﬂu%umau MENTeINITAZY MATIUTRAUNA NsufkarnsnIeves
|88

Basic processes of development; differentiation and the controls; molecular, cellular
and morphological changes in the principal stages of development; the abnormal development; aging
and cell death

W) mee NANANAYAITINE1VOINY & (en-o-o)
SCBI 319 Essential Plant Physiology 4 (3-2-7)
INTAUNBE NG b UaE NG b
Prerequisite SCPL 286 and SCPL 287

Anudfiugrureslassadiaasuinfivosivaen aruduiussznitaiuagiie ns
WigiAvlaLazia M sYesiiy asmuaunsaiyYesiiy a3Ti1veundniug a3Tinemdinisifuiie,
ATmemamsdsasadiondnasiegl d3sineluannedlivanzan mavidamsivuaslavguinlng
Wy AUHURNS

Structures and functions of flowering plants, the plant and water relationship, the
plant erowth and development, plant growth regulators, seed physiology, postharvest physiology,
physiology of the plant cell culture for the production of secondary metabolites, stress physiology and
phytoremediation, laboratory practices

&>



seivtin Mes O Oen Ej

e ANLANYAENS
uAelo MANgATINEIANERTUNIN 81U N TTINEN MAIITIINGN
INYY mloe) VAN INYUDIFR & (on-lo-¢v)

SCBI 327 Principles of Animal Physiology 4 (3-2-7)

IdeAunau WU el
Prerequisite SCBI 122

N5vauveITTULe TN Yasdnisiuduyed wunvedduuaznalnnisuuiilviedlu
anngssana YuuRns

Comparative physiology of the organ systems in animals including human,

metabolism, mechanism of homeostasis; laboratory exercises

WY o Ufduiussenindlaaduazadunse o (o-o-&)
SCBI 350 Host-Microbe Interactions 3 (2-2-5)
Idsfufey WAV o
Prerequisite SCMI 203

ANUVAINAAIENNTINNVDIREUVSE  Uduiudsznindlaanuasauvsdlussuusngg
Pwdiiuduuulenuazuiuuusdn Ujduitussenindeadiuazqaurisdlussiulnana msnundalnaine)
ANWIiIRE19AINMINITNYAT NNITUNNSRazasITMaY IUHURNS

Biodiversity of microbes and their interactions with their hosts; various types of
interactions including mutualism, commensalism, parasitism; molecular aspects of host and microbes
of importance with implications in the ecological aspects; implication and exploitation of the

interactions in agriculture, medicine, and public health; laboratory exercises

WY el lulasmediamedine o (lo-lo-¢)

SCBI 352 Microtechnique in Biology 3 (2-2-5)

FUsAUneU WYY @0, WV @0, Y3 ebe WAL W eble

Prerequisite SCBI 102, SCBI 104, SCBI 121 and SCBI 122
nuinasfiininidesutunounainiousiosisivuasdnd WefnwiseaziBendis

n&esqavss Fenawieudiogafivuardnd manes mawitheenanidleie madadedeusieiaiadla

Taslnu msfevdideideridaud seasBenientugameinauaresddsznoumaniivoniiaiBoursia
Theories and practices of preparing plants and animals for microscopic examination;

general routines of the preparation of tissue such as fixation and dehydration, sectioning with microtome

and staining of sections, microanatomy and the chemical composition of some tissues

WY mEE Usdninen & (en-en-¢v))
SCBI 355 Parasitology 4 (3-3-7)
FUsAunaU WY o

Prerequisite SCBI 204

o)
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auddyredsaiiinanideusanliun TUstnds nenSiuuu nedinay uwamas i
HANTENUTBILIANNNTUINE §1571504aY N1sUAFRT SEUIAInen 29830 dugiainel as5inen F3menseau
wad 91m3 MInganitade Snwilse madestunsindousan nisfaurieduiemaluladtagiu Jym
wazgUassn

The significance of parasitic diseases caused by protozoa, flatworms, roundworms,
insects and ticks; adverse effect on medical and public health and husbandry, epidemiology, life cycle,
morphology, physiology, cell biology, symptoms, diagnosis, therapy, preventive approaches; the

development of parasitic vaccine with current technology, hindrance in the parasitic disease eradication

WY o Arfinenftug & (n-o-e)
SCBI 356 Basic Entomology 4 (3-2-7)
FUeAuney WY boe
Prerequisite SCBI 204

nedniamans duguinen d35iven nsduiug msmﬁ@yLﬁ‘tﬂmLLazmiLiJ?{EJuLLUaagUiN
y03unas MdndInInuias sunsistukarNIRIte Nquienuduiusserinaunasfusged wavdn i
UFowindu UFTRmaAsiumaiuinwikias maidauagmsdisameaauny

Insect anatomy, morphology, physiology, reproduction, development and
metamorphosis; taxonomy and nomenclature of insects; theorem of the human-insect relationship,
and other arthropods; laboratory exercises collection and preservation of insect specimens, dissection
and field survey

WY oo neransaundoniiug © (v-0-)
SCBI 360 Basic Environmental Science 2 (2-0-4)
IeAUneY WY obe
Prerequisite SCBI'121

1ATIETIATUNUINVRITEULIIA T)TNTUBIUITIN AU KATNISINYAT NTNINTTITUYA
wAEUNUIMYRINYBEluNSTInSnenssssuys uan1e warmMsUTANANTIEMT AukazneeIme uasi
Winnvaudgantnuseularlssnugnaivnssy Mslduaznisaiuaueimindnsiivuazansdunsienieg
MsmuAdlAeTYIs MsiasyiulnvesUsyrnsuyed wayaufeinInaluguLuuseg

Structure and function of the ecosystem; mineral cycles; soil and agriculture; natural
resources and the human impact on the natural resource management; pollution and treatment of air,
soil, water, domestic and industrial wastes; the use and control of pesticides and hazardous substances;

biological control; human population growth and the need for various sources of energy

WYY oo mﬁmmi@mmwﬁw o (o-o-&)
SCBI 361 Water Quality Management 3 (2-2-5)

FUIAUNDU Y oo

Ed
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Prerequisite SCBI 360

winMsuardsnisvensldi nstideiide wodndesduisfuiuaznstiat
e ﬂﬂiﬂ?ﬁ@ﬁ’]ﬁﬂmﬂﬁﬂuﬁauLLﬁBIiN’]UQG]?ﬂMﬂﬁlI mmgmmﬁ@mmmmwﬁﬂ ﬁﬂﬂﬁﬁ’ami

Principles and methods in the treatment and utilization of water and wastewater;
basic concepts of water and wastewater treatments; the treatment of municipal and industrial

wastewater; the standard of the water quality and management; laboratory exercises

WYY enom 9T IneAundon an (en-0-)
SCBI 363 Environmental Microbiology 3 (3-0-6)
INUIAUARY IV bom
Prerequisite SCMI 203
AMeSuneTein audiudvesnguussvnsqauvidiuasnndon unumuazAanssuves
auvadludandey medaildinneinguussrinsaaunidludandon mahgduniduszyndlilunis

q q q
@

Shwanmaiinaey
The relationship between microbial community and environment; roles and activities
of microorganisms in the environment; methods in environmental microbiology; applications of

microorganisms in bioremediation

MY el myUsegnaldlugiinenseavluiana an (en-0-)
SCBI 372 Molecular Biology Applications 3 (3-0-6)
INUIAUABU NN lowo
Prerequisite SCBI 270

nMsUsegndthdinenseavlianaunldlunsnaaes Bnsmasemdivine ideviuady
Tumsneaesiitenaudymmainemansldednagndies segauaziiaevishegiamsmaasinuaiuauls
vosin@Anw

The application of molecular biology to biological research; focusing on the

methodology aiming to answer specific questions; current scientific literature

WYY nelen mﬂﬁﬂ‘ﬁug’mmd%ﬁwmsw‘ﬁ’u‘maqa © (o)
SCBI 373 Basic Techniques in Molecular Biology 2 (0-4-2)
FUeAuneu WY oslo
Prerequisite SCBI 270

wadafugumsdineseduluena msldgunsaflufestjifimsTaluana wu lulasd
W MIMuIMLare3suaITATl Msaianatadnfoule NMLeNAPUD NMIAARLOULD NSN3 BUABNTLAUN
wad maldenfiuleuazihfidulegnuaningivad manseuliwadainalusiu msadauasiausinalusiu
masenlusiuluaa
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Basic techniques in molecular biology, micropipette handling, molarity calculation
and chemical preparation, the plasmid DNA extraction by the alkaline method, the gel electrophoresis,
the DNA digestion with restriction enzymes, competent cell preparation, DNA ligation and
transformation, protein induction, the total protein extraction, the protein measurement and the SDS-
PAGE analysis

WY @oo NSHANUNITTINGT @ (o-o-®)
SCBI 400 Internship in Biology 1(0-3-1)
IdeAunow 1l
Prerequisite none

msinuFTRlumhsnuiAedestunsussgndldanuiuassinugmedaine Whlaian
ARlun1sYeTn

Internship in biology-related organizations, applying both knowledge and skills in
biology, understanding good attitudes during internship

WY o wdnnswzasaodoia o (o-c-@)
SCBI 418 Principles of Plant Tissue Culture 3 (1-4-4)

FUeAUneU WU b, WU bl LAY WNE beo
Prerequisite SCBI 121, SCBI 122 and SCPL 286
Fuazmadamamzacuiedeiislnelddiusie vesiin 1dud Jareeen a1 luseu
fulu mmen warmssyduduseu Jedesneg fidnadenisisdoniedoreciivlunasanaaes ms
yeneitusiarnsUsul gL imassgianar inenliusedy madianamsidsadeiBofivuaransionisnans
Anwauleslalsunneadfinedes medansafauazmadodnsimanadauaindususoudiauy s
Methods and techniques in plant cells and tissue culture using apices, buds, young
leaves, petioles, flower buds; seedling development and growth; factors affecting plant tissue culture
in test tubes; the vegetative propagation and strain improvement of economic and ornamental plants
by plant tissue culture techniques and mutagens; the chromosome study of cultured cells; extraction

and culture of plant protoplasts and development of seedlings

WY o N3UIUMNTATNATIALAL BN UUNNTTINEN o (en-0-o)
SCBI 428 Biocreative Process and Design 3 (3-0-6)
INTIRufeY U beo, MU e kAT FARNE bom
Prerequisite SCBI 270, SCBI 399 and LAEN 263

seymMsAunuAumavasdym nszulunsuiludem NM90DNLUULUIAALALLLIARS SN
aeassn MsruvdeyannszuuIudeyaasIsay NMsruteyaang udeyansnddumatayan
ngvsneuazszdeuiifeadestunmsiann manszsilona Wvane fiftes anudue 35530
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MsUssfiunules gasou gauds uasdneniwlumsudedu msemuaznsPmauAvEEy msUszendldiinus
nszUIUNSARLieN1ISauariaLn nssenuuuUsraunisal nsad1edesssaineassd wadansiiaue
WWIRAWUUANY WinAnkazyuiesngiuszaumsallumsiauimalulad nssiudszifivlasinisngy
Problem identification; problem solving process; design thinking and creativity; the
information retrieval from the public and IP databases; law and regulations; opportunity analysis:
Identification of target(s), stakeholder('s), value and implementation, SWOT analysis: strengths,
weaknesses and competitiveness; social etiquettes and collaborative skills; applied creativity in research
and development,design experiences, creation of creative media, presentations and ideas pitching, idea

and the points of view of the experts in research and development; research plan peer reviews

WYY Conen FIesEaulanan1enIsung an (en-0-o)
SCBI 433 Molecular Biology in Medicine 3 (3-0-6)
FUsAuneu WVA om WAZ MY oo
Prerequisite SCBC 203 and SCBI 270

madnmsfuguseduTienavestsnma Tuuyed Tnsanelsaunds mavdsuanmaute
nsfndeuuaiieuarhia lsafidnnneufanaiaveanszuiunmsadiauazaas nmsUszgndldnnuimani
lumsitadouazsnwlen

Basic principles of molecular biology of human diseases, focusing on cancers, aging,
bacterial and viral infections and metabolic diseases; applications of molecular biology in medicine for

better prognosis, diagnosis, and therapeutics

Y @ne N1SAIVANNITUEAAIDBNYDIETY on (e-o0-)
SCBI 434 Regulation of Gene Expression 3 (3-0-6)
INTIAUNDY  INYA o kAT WY oo
Prerequisite SCBC 203 and SCBI 270

Taseasavesiidue Fluy lastuley wazdiedlelon nalnmsaiuaulasiadieedasunfu
nMIneATHaLazn1sUaTa ﬂalﬂﬂ’]iﬂ’)‘uﬂllﬂ’1iLL?WNE’J@ﬂ%@ﬂ?Mﬁﬁ’]ﬁﬁ’]ﬁﬂ’lUﬂm’N‘\]3?]?]\1L%aéLLab’ﬂ’ﬁGl’]EJ‘UE’N
waa ﬂalﬂﬂ’]iﬂ’]U@Mﬂ’]ﬁLLﬂﬂﬂa@ﬂsU@\‘lg‘uI@EI?NL%'W A1591M1T WAL AINULASA ﬂa'lﬂﬂ’]iﬂ']UﬂlJﬂ’ﬁLLﬂﬂ\‘]@@ﬂ‘UEN
fuiliendesfiuszuugiifuiunagmaiinlsnusiss

The structure of DNA, genome, chromosome and nucleosome; regulation of
chromatin structure, transcription and translation; regulations of the gene expression in the cell cycle
and programmed cell death; regulations of the gene expression through stimuli, nutrient and stress;

regulations of the gene expression in cancer cells and the immune system

WY €<o RYIINY N NQAANNTIY an (en-0-)
SCBI 440 Industrial Microbiology 3 (3-0-6)
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Idsfufey WAV o
Prerequisite SCMI 203
ﬁﬂmwmwmaQﬁ;ﬁu'ﬂ%éﬁﬁmmﬁﬂﬁfﬂuﬂismumwwqmamm'imhdﬂwé’ﬂmﬁﬁmwﬂ
QdunIdanumasineg wothunldusslond nmaifuinwgdunid wagnssuislunszuviumswdnlusediv
el URnsuazsEAuanaInTsy ﬁmsﬁﬂmgmuuaﬂamuﬁ L?jauwhamuqmmmism
Studying the roles of microorganisms in the industrial production process, the isolation
of cultures and the culture preservation; bioprocessing and industrial processes, observing activities at
some industrial factories

WYY <& N3 © (v-o-c)
SCBI 453 Coevolution 2 (2-0-4)
FUsAuNaU WY o
Prerequisite SCBI' 122

AMUANTUSWUUARY) Seineiaiudnd dnddudnialvdmeondu wazsalddluszuuiine
Hadefifeades uasdmuszneuveiimumssiu lnouilunissviefiviudaifuiiy uassevingafumie
nalnmstestufieweddiin unumvedimunissudelasiadvesssnns

Coevolutions of plants and animals, animals of the same and different species in the
ecosystem; factors involved and components of coevolution with emphasizing on plants and

herbivores, predators and preys; defense mechanism; roles of coevolution in the population structure

W) €& Frimenvesnmziln & (a-lo-er)
SCBI 454 Vector Biology 4 (3-2-7)
Idedunau WY o
Prerequisite SCBI 204

douguinen @35Inen Wugmans J93nsTia uazlnainerussyinsveanivsiilsaiiios
Youiiannuddgmisnsunmdnazniaasegia nalamsinineuardvdnavesdanindeudensinitieves
Wmgvedlsa wagsyuning) vujuans

Morphology, physiology, genetics, life cycles and ecology of insects and snail vector-
borne diseases of medical and economic importance; biological and environmental factors of the
infection rate and epidemiology; laboratory exercises
WYY €& nsAuANlA8TIID an (sn-0-)
SCBI 455 Biological Control 3 (3-0-6)
JUsAuneu WY wom WU bod WaE WV mee
Prerequisite SCMI 203, SCBI 204 and SCBI 399

LLu’mwLLazﬁﬂu’umaumimuQﬂm%ﬁ% Tunsidadngmenisinensiasnansunng
Ussi’aLLazﬁaa&hwmmam?ﬂmmﬁamwLﬁamiﬂizqﬂﬁummiﬁh
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Approaches and procedures in the biological control to manage important pests in
agriculture and public health; history and examples of the production of biological substances for the

application and commercialization

WYY @& MSIANTUNAIANFUUUYTUINT o (en-o-)
SCBI 456 Integrated Pest Management 3 (3-0-6)
Jndedunau WYY o LAY MY aee
Prerequisite SCBI 204 and SCBI 399

UANNNTIAN TLUAIARWUUY TS daundon Durine WAZLATHINY NG UATUUIAR
MsIANISkUaIARFUULYIUINIT MsUsegndmalulagdinimlunsianisunasdng nsussendtagtuluns
Fansingldinalulagreuiimesiardiasaume walulagnmsldfvuazaisdunid msvssendldmalulad
ALULEIABNTLULS KAZLUUTIA0IEaNITNNITAIRI

Principles of integrated pest control, environment, ecology, and economy in the
integrated management of pests; the application of biotechinology in the pest management; the
present application by using computer technology and bioinformatic technology; ereen and organic

technology; the application of recombinant DNA, and simulation modeling

WYY o %ﬁmmﬁﬂaq%’ﬂﬁ%uﬁugm o (o)
SCBI 463 Basic Conservation Biology 3 (3-0-6)
Idedunow il

Prerequisite none

[ Lo =

MilaresdiiInendeuinyg AnALarANUgveINIsaRSnEnine nstInmuasJadeq

NFIANAUAUNAINYAIENIFINN NTeUTNYIEAUUTEYINITUALYnTLT Sedudinudadidin sedussuy

a:' A

VA sEAuiuwazgiine wann1IMsesnkuukazdnnIslulazueniuieysny USduiusseninens

3

il
1
oudnduardsnuuyudlnoiiudesnstaunededsiuludoy

Origins of conservation biology; values and ethics of biodiversity conservation, and
threats to biodiversity; conservation of the population and species, community and the ecosystem, and
landscape levels; protected area design and management, management outside protected areas;

conservation and human interface focusing on the sustainable development approach

WYY oo AINEINTNTANYIANUVAINYAIENTININ an (sn-0-)
SCBI 467 Interdisciplinary Approaches to Biodiversity 3 (3-0-6)
wdedunew  lud
Prerequisite none

wnAndRY A TUANIMAINTMAIBN TN wazmIaYSnYANIMAINTAINIS Tan T
N158TIUUIMNANYIANLNAINUAENITININAINAI VTN FTUANFA AN 017 Inermans
53TUR Feruenans waznyweenans dnfAnwidesdidusnlunszuiunisteuia
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Essential concepts related to biodiversity and biodiversity conservation; introductory

exploration of approaches from some major disciplines, including natural sciences, social sciences, and

humanities
W os Dawinenidou @ (en-en-o)
SCBI 468 Basic Histology 4 (3-3-6)

IdeAunou Tl
Prerequsite  none
wadansdeuduariniiedovesdniifeiu Ussinmuaresdussnouvenad m3tasiuun
siiniifoidovesdn’ ﬁﬂwmzLLazmﬁUizﬂaULﬁaL?jaluiwuﬁaﬁmﬁ’Nma srUUMIEla SEUUERBINMNT SEUU
Fumevendes szuudeulivie dunug ssuvlsvamuareiuls Sududa
Basic histological techniques; Cells and organization of cells; Animal tissues: concept
and classification; Histology of integument system, respiratory system, digestive system, urinary

system, endocrine system, reproductive system, nervous systems, and sense organs.

WY o TaAIAAduaasI I UIEn @ (ar-en-o)
SCBI 469 Zoological systematics and phylogeny 4 (3-3-6)
deRunou Tl
Prerequsite  none

nIrULMIN NI ngnIkatedsditin ausfgrumsdnduundn’ vouivnveaaldd
UTTnmLag AU senauTaeukug i TauIng %ﬁ@ummu%ﬂmaqaﬁaaﬁu watansiassiaeduiuimi
Wanmsidesu

Taxonomic procedures, nomenclature acts, concepts of zoological classification, species
delimitation, tree topology and composition, basic molecular evolution, basic methods in analyzing
phylogenetic inferences

MY &lo 3wa1qﬁﬁmﬁuﬁu§m on (lo-en-&)
SCBI 470 Basic Immunology 3 (2-3-5)
Jdefunen NA bom kAT MY o
Prerequisite SCBC 203 and SCMI 203
sdnmsugIuMIEInegiiduiu ssdUsgnauuarunuIMYeassEUUNTANTY NsmeUaues

1

ANNULUUDNABLG AR

q

yoasrmeluszuuiiiudfidauasiinainnsadstiunends maiiaueusufiay il
wazenfkouRvef nalnn1svinauvedulndey annganuinUnfvesssuugiduiu neglun Qiidui
unwies amnsaiuniduiusoiodovesnuies Transaumamainegiduiu mevenuuuiadu UFuRnag
MEIngiauiu

Basic principles of immunology, innate and adaptive immune responses, antigen

processing and presentation; cellular and antibody-mediated reactions, effector mechanism of T and B

by
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lymphocytes, abnormal immune responses; hypersensitivity, autoimmunity, immunoinformatics,

vaccine design, immunological laboratories

oo ndentuszautudnfneg Fusulnfnuusygyinsnieivinisuuunggisiu)

WAT &oo Fneszauanuasluang an (sn-0-)

SCID 500 Cell and Molecular Biology 3 (3-0-6)

Ideruneu Tl

Prerequisite none
Fnuazmsdshudoyanmeluwad msdwundsnulussusinm Tasadauaznifives

\wad Myasdayenveawad nsuusivenas Mmavauduraduiadinig Wauinsuaznsaneveusad
Life and information flow in cell, energy flow in the biosystem, cell structure and

functions, cell signaling, cell division, cellular differentiation, cell death and development

WA &ob nensidensad o (b-o-&)
SCID 502 Cell Science 2 (2-0-4)
Idsdunew  Laidl
Prerequisite none

ﬂalﬂ‘uaﬂL‘Uﬁ&ﬂumi%uﬁiﬂLLﬁ%LLﬂiEU%’ﬂ@JLaf]a‘lﬂgﬂa’?m%l,‘ﬂaé msAnsiedeans Msans 13
Mgty uazmaufduiusserinuead Ipinsvensad nmseuauNIAsuanInIBTAdLAZNNTLAN
1wt59 Nsdsdya M eluwad N1SRPUALRIYBLTARADNEIASEA NTUIAEIY NSTYIIMALNTANLVBLYAT
MsUfduTuSIEnINNeadiuIadn NMsneuaueveIssUUNliduiuvenead wesnilnlussauluanavedlsa
U9

Mechanism of cellular trafficking and processing among organelles; cellular
communication; recognition, adhesion and interaction; cell cycle and controls of the cellular
differentiation and cancer; cellular signal transduction; cellular response to stress; cell injury,
senescence, and cell death; cell-microbe interaction, cellular immune responses; molecular

pathogenesis of some diseases

WIAT &om AINYVFERSVINTNTITEUY o (-0-)
SCID 503 Systematic Bioscience 3 (3-0-6)
Jnderuney  ldd
Prerequisite none

An1EENNaYDIINNIY, SEUUNNANTULaivmls, svuulseam, 'azwﬂéﬁmﬁa, sguuiila
wagnaenden, sruumaiumele, ssuumaiudaanie, ssuugesemns, seuuseulivie, ssuuduniug, ysan
ASAUTLUUINGIFEASTINN
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Homeostasis, the integumentary and immune systems, th nervous system, the
musculoskeletal system, the cardiovascular system, the respiratory system, the urinary system, the

digestive system, the endocrine system, the reproductive system, the integration of systemic bioscience

AT &o& TneingdeszuuiazaUinisise o (a-0-o)
SCID 505 Systematic Ecology and Disease Emergence 3 (3-0-6)
Ideruneu Tl
Prerequisite none
Yaguvessruuinaing ssuiningradelninaunaiufuidinaing ndadTauins
fninevedsagiilviarlsngifien auillnauarismatoulssanmansifionsdosiunasaunlsn
Fundamentals of the ecological system; merging modern epidemiology with
evolutionary ecology, ecology of emerging and re-emerging diseases; connecting the ecohealth and the

transdisciplinary approach for the disease prevention and control

0. NUINIYNADNLES H29819518390

MNFAN eloe WUl © (o-b-m)
SPGE 129 Tennis 2 (1-2-3)
dsAuneu Taidl

Prerequisite none

nanInermansnisnuikaznsussgndldlumuia Usedd Jselewd aunsal ng uas
nAn aussanInmene inweiugu Tdun msfignuiinde msfignvdslle msfgnnansenna nindsvgn
wazadiamaidunuUineg feussimisauarg msumduiazaudasadelunisidufinmuia siuke
mmﬁﬁugmmﬁwmmam’miﬁwwaqmuﬁa

Sport science principles and their application to lawn tennis; history, benefits,
equipment, rules and regulations, physical fitness; basic skills such as forehand, backhand, volley, serve

and strategies for singles and doubles; injuries and safety, the basic knowledge about the sport science

of tennis

NFN @mo Wauoa © (e-o-m)
SPGE 130 Soccer 2 (1-2-3)
v Taif]

Prerequisite none

nanIngmansnsiwkaznsUssendldlunaven UseTd lnedevasinuea Uselowy
gUnsnl nouarsndey aussnam vinvgiugiuvesnisee mads mslmals M9ifiesgn nsviuven warnsLay
Wudtn msiusnwigunsal anudss msuialdu wazanudasnfe msidurnuealiieniseeniidane
AUNNLAZTUNUINT
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Sport science principles and their application to soccer; a brief history of soccer
encompassing; benefits, equipment, rules and regulations, physical fitness; basic skills of kicking, passing,
heading, dribbling, throwing and team play; equipment keeping, risks injuries and safety; soccer for

exercise, health, and recreation

INFAN @enlo UIANHUDA © (o--6n)
SPGE 132 Basketball 2 (1-2-3)
FdaRuneu laidl

Prerequisite none

nanmemansnsivkaznsUszendlaluuiainaues Usslewd nfinT 115em N15ue
e uay Anulaendtlunsidu inveiugnlunisiedoudl uas msfuvea dwuea msidssgn M
Usz uavmsiduiin lufuiainauea

Sport science principles and their application to basketball; benefits, rules and
regulations, uniforms and safety; basic skills such as foot movement, body position, ball handling,

shooting and dribbling; various team tactics and strategies

NFN e 1eaLadUea © (o-o-m)
SPGE 133 Volleyball 2 (1-2-3)
JvaRuneuy laidl

Prerequisite none

wanInerenansnisiukarnsUssendldluleaaduea Uselowd nAinn 11581m N3
e uae ewaensslunisidy snidesiulunisindeudl nsdugniioans maidugnileuu nadil nsarin
fu nseu uay nsauiinluivmeaiaduea

Sport science principles and their application to volleyball; benefits, rules and
reculations, uniforms and safety; basic skills such as foot movement, body position, serving, volley,

bumping, individual attack and defense techniques; tactics and strategies in volleyball

WWa eeim winAaulumalulad o (o-0-@)
SCPY 173 Concept in Nanotechnology 2 (2-0-4)
AdsAuneu Taidl

Prerequisite none

ﬁugmm‘[umﬂiuiag He1uuarUseTRNITIAUY HAYDIVUIA LUIANIINASGUY AT
Usenaudies naransalsudukazlassadeunluameudy Januily auniauily viewnly Mmadeuluunie
luana MsAwuwuuItaesluseauluanafeseduunly N1sEeukUUTEUUTINN MFIAINTIUlUTAULAY
Tassasiiduofunmstieovendeya svuumsthdeen uludidnnselind uazdwsyavgdidnnselindmeudu
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a s

didnmselindluana Sunsizenfuuasazgunsalunly nmeUssAngeunsaiunly inieslelilulassadraunty ;
nderansImiiumzaiY ndasranTImiLIverRRLLATATe AT IEEIUAY MaUsvendluaunag
Introduction to nanotechnology, definitions and development, effect of size, bottom
up approach, self assemble; quantum mechanics and quantum structure, nanomaterial, nanoparticle,
nanotube, molecular mimic, molecular simulation, biomimetic; protein engineering, the DNA structure
as an information transfer, drug delivery system, nanoelectronics and quantum electronic devices,
molecular electronics; the light interaction and nanodevices, fabrication of nanodevices, equipment
used in nanostructures; scanning tunneling microscope, the atomic force microscope and the surface

analysis, future applications

ALY @ meandmun1zgi b (b-o-&)
SHHU 133 Rhetoric for Leadership 2 (2-0-9)
AdsRunau Taigl

Prerequisite none

LnAUAETqYFeIn 1L MNMINELATTEULIAYBMAERS ANLARTYEIIN
ansienizgiin vdnnsuazimadianisgsla wmadanisils msaumun msweluflansnsay nMsduniual way
msunauedmiugn

Concepts and theories of leadership; meaning and scope of rhetoric; the importance
of rhetoric for leadership; principles and techniques of persuasion; listening, conversation, public
speaking, interviews and presentation techniques for leaders

@3N e@ol ANTAUNANIINTN b (o-0-c)
ENGE 102 Graphics Information 2 (2-0-4)
AdeRunau Taigl

Prerequisite none

LLmﬁﬂﬁugmﬁmmiauwmmam‘w WY Wi N9 Wil U wazea ety
iWemsdnnis madindula Mgt uaznsdeans M3IAN1TUAEMITIUTINTRY AT FULUUTRIN A IAY
ﬁﬁamm Lagann NNSUILAUDENTEUNAIINAN

Basic concepts of information graphics such as charts, graphs, maps, diagrams, and
tables for management; making decisions, analysis, and communication; management and collection

of data in the formats of pictures, numbers, texts and statistics; presentations of information graphics

o
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