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T-shaped breadth & depth: mastery in core & key contents
Globally talented

Social contributing

Entrepreneurially minded
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MUGE 100 General Education for Human Development
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RAER 101 First Aid and Basic Emergency Care
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SPGE 161 Social Dance for Health
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SPGE 165 Aerobic for Health
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LATH 100 Art of Using Thai Language in Communication
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LAEN 103 English Level 1

AFND o  NWIBINOETEIU b on(lo-lo-&)
LAEN 104 English Level 2
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LAEN 105 English Level 3
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LAEN 136 Reading and Writing English for Communication
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LAEN 222 Effective Presentations in English
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LAEN 223 Situational-based Communicative English

AAND bod  TINUEUAZATANTOUNI N SINGUTIIAT0 sn(sn-0-o)

LAEN 265 Critical English Reading Skills and Strategies
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LALA 107 Professional English for Business Communication
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LALA 108 English for Conducting Surveys
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LALA 109 English for Digital Communication Skills
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Iﬂ&JﬁULﬂuiﬂﬁﬁﬁuﬂumju Intercultural & Global Awareness Literacy
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SHHU 161
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Professional Code of Ethics
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Group Dynamics and Teamwork
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Marketeer for a Small Business
Ui’@ﬂiiNLﬁ@éﬂLL’Jﬂéjam

Innovation for Better Environment
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Decision Making in Management for Entrepreneurship in the Digital
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SCMA 118
MANM oo
SCMA 168
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SCCH 103
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MUY @0l
SCBI 102
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SCBI 104
WU ebe
SCBI 121
MU e
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WN o&el
SCPY 157
WNd od=
SCPY 158
W oo

SCPY 191
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Calculus
aun1siaeyiusanday
Ordinary Differential Equations
Wil o

General Chemistry |
il o

General Chemistry |l
UjtRnsiadivialy
General Chemistry Laboratory
UURNmMENTIIMEN o
Biology Laboratory |
UURNIMENTIIMEN b
Biology Laboratory Il
el o
General Biology |
il o
General Biology I
Wand o

Physics |

Wand o

Physics I
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Introductory Physics Laboratory
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SCSC 151 Science of Health and Beauty
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SCGE 280 Enjoyable Plant Propagation
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WA @ ANgATUIYIATIMAIVINTWUUNEFIS Y
Wi« MANSFNT o whein Ui« ANSAENET o e fin
(M uf-UuF- (Mo ua-
AuAd) AuAd)
W) Cole | ANNUINNTNINGT @ ® (e-o0-b) MY oo FULUNNTINE o o (e-0-b)
SCBI 471 Seminar in Biology | SCBI 472 Seminar in Biology I
WY € | IendnusUSyang  (0-0c-b) WY @™ | InendinuduTeyaes o (0-o=-b)
SCBI 499** | Undergraduate Thesis SCBI 499** Undergraduate Thesis
......... @ | FnangaudenseiuTudindne | o (xx-x) e XXX Fnangauden a (X-X-X)
......... xxx@ Graduate Elective Course e XXX Elective Course
......... ol | Awndeniad o (x-x-X) 20K AuAenies @ (x-xX)
......... oo Free Elective e 200 Free Elective
LA 1) FURUIAN )

v
o

*  Jusednsodioaiseuie b MANSANYT witundsinenizluniaseud o Wity

0 = = = a a v a o a A <

Unfnmansafeniseunglviliiviameauden (ne.al (o.a.e) ¥0E1U13¥8Y lAEANULTIUYEY
Y8398158MUnw @ dnfAinwanunsadenseuneiniausedvidenlussiuiadinfne (e.e.mnl (o.ab))
Faindnwanunsadenseunedyilundngns enmansiadinanudu lnennuiueeuresenaseiving

&2 A A a 1 a <V v
naenias WenSeuasliaaudsunuununle

.0.¢ WHUTLEAAINIINTZABANUTURAYIUNATWSNTTBUTSEAUNENGAS (PLOS) §3183wn

(Curriculum Mapping): waaslunanuIn «

Mmoo AU

o. NIRRT

0.0 NHUIVIFIAUATEN SHAZUYBEAEAS(Humanities and Social Science)

e (Mgui-UfUR-AuAIIenULe)

1UAN @00 miﬁﬂmﬁ?ﬁlﬂLﬁ'amiﬁwmwwé on (en-0-0)
MUGE 100  General Education for Human Development 3 (3-0-6)
wdedurien  lad
Prerequisite  none

msfudtudindifunyudiiauysal  Ussiiuddyiiinansenudednuuardanndenluuiunvemnuies
ysanmsmnuimansing 9 ednauesdnuifionmmiladevessuiiuddy  youaziBeuilodeansiu
nauithmngldnuinguszasd Suilaveu lenswanudAndiuivannvansuazapuesiiuansg udtiwieaundn
yosnguuavihanuswiuluiivlunsaueisuidymmrseuumensdamsusznuddyegaduszuuny

n&
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winnssedosdu UizLa’]uwaﬂszmsuamizlﬁué’ﬂmyﬁgﬂL%w'mLLazL%aawiaé’mmLaz?ﬁLL’J@é’auIm‘Lﬁi’faaLLaz
ﬂzya_pLﬁaiﬁag'ﬁ’ué’mmLLasﬁiimﬁuﬁlﬁa&mﬁmmqm

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

WAN eloa P3ussudiio?in o (e-0-b)
SCGE 124 Ethics for life 3 (3-0-6)
deruneu Tl
Prerequisite none
PFussalunsfnundiiven Inermansmsunmduarinermansduanden 3usIUNg
3o SessumATelunysduardnd Jymmestessaiifetosiumsinivaunmiasianngunmdin
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 NENIVIN1EN (Languages)
iein (Mauf-ujiR-Auahmeniuie)

AR ooo  Aauzmisiinwilveiienisdeans on (o-o-&)
LATH 100 Arts and Science for Human Development 3 (2-2-5)
Idsduneu  ldd
Prerequisite  none

Aaugmsldnwilne dinvensldnmwilneludunisys nsile n1senu nslisunaznishn
ilemsdoanslsognagniios vanzas

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

for accurate and appropriate communication

AFND @om  NYIBINHUIEAU o on (o-o-@)
LAEN 103 English Level 1 3 (2-2-5)
wdsdunou Tl
Prerequisite  none

Tassada hennsal wazdwinwdanguluudunilifeadestumsldnudnguludindsed i
ludnwarvetysannsvinyensils wa 61U uazldeunwsingy iauﬁQﬂaqwﬂuﬂ1§éﬂuUWﬂaﬂu nseulu
sefudsslon mafladiedulanudidey 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@  NYIBINGYILAU b on (o-o-@)
LAEN 104 English Level 2 3 (2-2-5)
daduneu 1l
Prerequisite  none

AFIA @au Lensal lay fﬁis[ﬂm']19’1’eNﬂi]HI‘UUiUV]W’NﬁQﬂZJ{]WﬂUU NNWENITEUNUILUY
ﬂa@JEJEJEJ fﬂi‘Vﬂ‘UWUWWﬁ@J@JG\IUﬁﬂWUﬂWiﬂJ@N nnwensileulusedugont wagilomnisenunay fﬂiﬁ\?LiEN
$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

AIFIND @0&  NNWIDINGYILAU an on (lo-o-&)
LAEN 105  English Level 3 3 (2-2-5)
dsrunou 1l

Prerequisite  none

'
sl o W

nagnsndrAgyluinwensldniwiviad nmseuiaznsilennuvasdneg msualudinuseinfu

<

%

warmadeusziudeninuasiesnnudug siuainuzdes Ao heinsel nseenidosuasmdmy i
awdenguillluiinsyfuuarnissuidsivims wasievifeatudsalan

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

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

YsIMsvinsenwdingy nen1sine 1Yy unAiite AnuAnLu wazilonmdrins
WiennudlauazAnegnsiasg mmma'wmsﬂmmﬁuﬂixLﬁu%asdaaslﬁﬁﬂﬁﬂmﬁﬁlmﬁué’mﬂaﬂ Hnnsils
11 MIusIuazaunInatndesafiifeuardumedide nsaunmnluaniunisaling s’mﬁgqmsﬂﬂwumiuﬁ
YWYW NFUNAUBRAENTYIIUNUIMANYR Rnn1sileuisesanuguuuulaglinisensdaasussuynsy Wil
satsnsilniinuegos Wy Thensel mssenidssuazidmiluuiunivangay

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  ASanguiionsdeanmisgsaegsiiondn o (en-0-0)
LALA 107 Professional English for Business Communication 3 (3-0-6)
dsduneu Ll
Prerequisite  none
vinwznsdeansnudsnguiiielilugsivediaientn madeuenaisuarssaunigsia ms
ﬂWLaua%’aaﬂamaqiﬁa WMATANITLATIINIAI AN miﬁamsLLazmiaﬁUﬁaiuﬁﬂizquWWaqiﬁﬂ mmiﬁmm
iilaluBessssudlonufuinisdidnn megsialussduanna Aasssuuazassorussaldumsduiugsio
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-AuanenuLes)
AFND os  NYIBINYEINTUNITIIENTID on (en-0-o)
LALA 108 English for Conducting Surveys 3 (3-0-6)
dsduneu  Lidl
Prerequisite  none
wé’mmaﬁugnﬂumsﬁ']ﬁﬁw Vinwznwdanguilontsdeanslunisiidrie mevhdmadui
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 nssunasnndsunaresdnuiddqitons
AnsedoansuaznssmausenieTaussslaelfinaluladadvialugalanAtad uuziuazuszgndainug
Al mslddeddva nadunailesddvauasiinuelumnssed 21 luusunifinisldniwdengue

nd
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=) CY

diensdeans Mvinuemaigeudionislfidenass Ussduwarahadeonvidedonavialuguuuuseg dwiy
nsdeas Wumundnguluseduamine deld

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%¥1TuNgY Literacy TudAn356il wo

ngu MU Literacy
mdefin (AuAIPIenues-UfUR-ngud)
ARFA ool WVSNUNARNY © (o-o-@)
LALA 178 Phutthamonthon Studies 2 (2-0-4)
ndedunen  Lidl
Prerequisite  none
wuRauaEnguifidAylunsAnuegusy Faunmsvesguuluiiuiisinewnsumma Ussnd
Faussan nsunmgiutu insvsRauazdny fevmauazuuiltilunsinuniuiisinowsuuma
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 ensuasiaiosdonsaunsludinsesiu ayulng
assaiguyagiy enendfdsrdduunlusa uazndndusinnayulnsiinuesluiy
11881 Fmadonldayulns nanfusigunmanayulng uagenayulng 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 miﬂguwmmal,l,azg]LLaQL%UﬂaagﬂLﬁu%uﬁu o (o-o-&)
RAER 101 First Aid and Basic Emergency Care 2 (2-0-4)
Fderuneu il
Prerequisite  none
mmiﬁugmlﬁmﬁumimiﬂguwmmaLLazQLLaQLﬁuﬂaﬂgﬂLau%uﬁu Usznause
msguaidesiuludtiaelsaveuannetsual Tseftn n1azUfAseuiesnssunss amsduay
nuaaR Lsmanuan Azdnuazlsrandn nngewnsilufiv msimuiden NIANUNTLAN N3
pnussUIAUNE MIUgumenadtieilavgaiiusasldiedesiufuaduilafelwihuuy
SlusiAld nsufanmaniduiieve3uuimmvnenisunndaniay uaznsiaLnaNITnIw
masameialulimdenlunismsuguweiunauazgua
faudieandu
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 obe  AanAlilogunw © (o-lo-m)
SPGE 161 Social Dance for Health 2 (1-2-3)
Itenunou  Tuil
Prerequisite  none
andiogunm waaRlumsiiou msfindon Vinvglugudanadonsdiu 2ead A2
Ju-3uUn 91 91 91 ngnANaNTem waraulasndy
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 msuinlivazauUasn iy

Standard aerobic dancing; personality; injuries and safety

na;m Science and Environmental Literacy

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

Useloguuaan1sveneiugiy MguiuasnssuiunIsveNenugiyg ANUmMINEauYed

=l 1 s

nsvgeiugiuiivudazailn nsieszidymilungy nsguasnuiiondnisveewug

nsUszenaly

Benefits of plant propagation; theories and procedures, suitable propagation

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

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

nsuanamnalsglevinulaveuvesuywd dwalilanveasieglunizings
HymAsndeniiusingliiiuialan o1 Jaymvezyanes YgymilanTeu uazdynide
AAN1953T0YA dontsuanfenisvinaunavesdinm LATYEAILALAILINGDNAINLUY
msmsiauvesanl ssn i fumgdiuniananmslifuiluanuduaiewesan ms
aSanudilaferfunislémsnenssssunpedafivszdninmdenlesfunuinnis
faurogrededu Juduanuivinsoulunsguainuidanndemdesdu nsdsudsiiy
ATPUINITNAADIAN DBNUUY kazadilevuinnssufiientundn fauriiesnwdmindon
ag19i1eluFInUszdnTu xdivasianisiuiianizau uazUszaunsalnsilunisdiegua
SnwnAaandendnuuavnanii

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 (AuAieIgaues-u)iR-ngus)
AAND omd  M13EIULAzNISTulon1sARans Mgy on (sn-0-o)
LAEN 136 Reading and Writing English for Communication 3 (3-0-6)
Itenunou 1l
Prerequisite  none
nsoukaznITsulugaIumIalsing  q  MIeAUTIe  TaunTIn MSRAINLAY

AATILNTDANMUINNATAUNUT  NITUTTLIURAZNITONUTDANUNIIVING V@15 518974
TOYAINUNAIAN 9

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

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

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

Prerequisite  none

mathauerauluan Iz lagldnmwdsngulaegugndeaingan n1slu
foyaosnadmay viaula wagiiszAnsam muildlunsiiauenany msusseedoya
maadi nagnslumsthiaue waginuemsidedeisdaaiumsSouinasntin

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 bl N1SEDAIIAIUNIYIBINGYANANTUNITA © (v-0-)

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

Prerequisite  none

clo
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MsRNTinwen15ile N15ue N1561 waznsdeunundanguiisiiuluaniunisal
sineq sraludinUsysr Tuuarluanuivveaindnu msaeanseisnsdouegiumnzen
m3lunarnsesen anundenliindnwlunisiausnanulisgrenasuaaiiagl
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

AANE bod  VINYeUazATANTOUNYISINGhTIIA50) on (sn-0-o)
LAEN 265 Critical English Reading Skills and Strategies 3 (3-0-6)
taunou 1l
Prerequisite  none
manumuinuenseuitldidouudiluinnundingussduiugu M1sysaunis
FEWINTINYEAITOIU NTTHULAZNIITANTIININGITA NMTIAUTTLANUNG U A159IAY
dladesiienu Snquavasd anusun wastdesesiifou lnefianuannwuasniden
MIMENUETIEMINTBTIATS Az AU AL o 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

AULNELAZVOULINVDITTEANANTIYITN ANUNUIBVDITILTTINLAZITIIIUTIO
AMUNINBLAZBIAUTENBUTRITITN uluvimllazngulasuUsygluasesssuivan
F3859TUALRTINUTIAAN TN A TRs AN wardaeumnsmawfiisadestuns
yaluusunianTn

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

ethics; meanings and components of profession; moral philosophical concepts and
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theories in professional ethics; ethics and code of ethics related to students; and

religious doctrines related to working in the professional contexts

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

ANUNUBYDINATANGL 5ITUVIR UTLNVBINAL UaEHANTTUNGN NMTHRUNTIY
msvhemduiin anziihngy nsdeasveangy nsdanisanudaudavengy a3es3su
WALUITYINTDINAY

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
mmi’ﬁugmuawqwﬁﬁLﬁ'm%}mﬁumimmm ﬂﬂiLi‘JUL%’W‘UBQQiﬁ‘\]EIJUWHSﬂ nanng
MaunugIne MslduinnssunsSeuimenuies Msseuimemalian1siuau Jnsen
anaumaiiolidossulall madamseenuuuninnssududuazuinis madianiseanuuy
msnaauazUsEnduiiug nsaseduuuugsiavuiadn ssdusznaulumsifiudives
ganawIndn Aumveansluiiin Anuaaianiersual wAnsIUNTARUINTIVINZ AN
LAEA1SIINITAAIALUUNBILDS
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 NsAnaAUlanINIsUITIIamiuNMsuiuszneuniseandiia © (o-o-a)
SHSS 123 Decision Making in Management for Entrepreneurship in 2 (2-0-4)

cc
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the Digital Age

deduney Ll
Prerequisite none

audmnuilafefumsindulansmsuims maduiuszneunsyaddsa
wnlthmaymadsuudadludsmilugafavia wiesdlonazimatinnisdndulananisuims
miﬁminmﬁum@:ﬂizﬂaumi mmammﬁmﬂa%ﬁamméﬂimaumi Jaymuavauasse
vosnsilufuszneunislugaddnia nsdifnwinsdngulaniansuimsvesiuseneunisyn
e ngrneifetesiumadudussneunseaddva alesssumenmsuimsves
Ausznaunseafivia wazmseanwuunsiudusenaunmsyafdvianasunugsna

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
nauIvIINeIAEN3 (Science)
WY ook UFURMInan®iine o o (o-n-0)
SCBI 102 Biology Laboratory | 1(0-3-1)
wdedunew  lud
Prerequisite none
nslindesgavssat lassadauasuihiivessad mandeuiiveslinana ieibofivuasdn’
MU fugAanskasiugansdeUsenng duinel wasnginssy
Microscopy, cell structure and function, movement of molecules, plant and animal

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

WY o0& URURNMINaNTTINeN o ® (o-are)
SCBI 104 Biology Laboratory Il 1(0-3-1)
IdeAunow il
Prerequisite none
Anaanvianevesdedidinluetandnsluwes Wekanm fldla fiv uazdnd nmsadaead
AUug wag NM3RTYYeweau 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 e whly o ® (v-o-)
SCBI 121 General Biology | 2 (2-0-4)
wdedunew  ld
Prerequisite none

ANmaINTaNEYeInUBLezneuIatlulanaYeddlTIn ndsnudelougszuuddiiin
nsdndrduvesead nsviglaluseauieas nsduasiginas Wugmansiazn1suszendlyd wulAani
Fiwuns MsfinwaNudIRUGII TN THareunsIisu 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 Tl © o (er-o-o)
SCBI 122 General Biology I 3 (3-0-6)
Jdedunon Ll
Prerequisite none

ATIUMAINNATENNTINTNVDIRETIN AumaInvanen1sTInmvesiie gﬂ'ﬁ'mLawﬁwﬁ
MsviuYesdIusne Yesily ANamAINTaNEMTINMURNdRT wargUarwhinshavesesuzuay
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 daineily  (en-en-o)
SCBI 204 General Zoology 4 (3-3-6)
FUsAunaU WY eblo
Prerequisite SCBI 122
dougnuinen @39Inen aunsuistu dnainet ITwuins wardjianisvesinslads ves
wlesn luniSe unadiisaiiuiia 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 Wugmansmly o (n-0-D)
SCBI 240 General Genetics 3 (3-0-6)

FUsAUneU Y eoe
Prerequisite SCBI 121

(<)
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wdnmstenenneiugnssy msufduiudszninduivdunden madioven nvaugi
wsiusioiiles Wugenansidedaniiuandsduylu Tassaianaznsuusiu voslasluloy lassadrauaznis
vamvesBu melinspiiugnssuseiulinana usmanslugadn mavdsuulasmnudvesduluuszung
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-)
SCBI 270 Basic Cell and Molecular Biology 4 (4-0-8)

FUeAunay WU ebe WaE WY ol
Prerequisite SCBI 121 and SCBI 122

weiladdylumifnulassadauagmaitnuesead lasiahsveadoriugad lulnaou
w38 Aaslsnand dardvd laswwenwad nsvudilusiuneluged MsAnwIlun NTIELaZN YUY
AduLe miﬂw@umiLLamaaﬂﬁuaﬁﬂumaa‘lwmﬁiamLLazgqu%Iam WugIAINTIU NMITUILaTnoUANDIYRS
wad nalnmuauiginsuazmsdsuluvhmiiveswad mamdoniuazivualifawadduiuin ns
udinglaa giAui FInerszauluanavomziss

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

WYY Mmoo UeymfibAwn19aine) © (eren-m)
SCBI 300 Special Problems in Biology 2 (1-3-3)
dsduneu  lud
Prerequisite none
FdaAulaNIEnanan SUSY IR TLUUTET IS Y oy fawTrAInefiin@nu
auls megldmImunuuaziugthvesonsivinm
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 WY o

Co-requisite SCBI 324

o)
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MFAEitoyamediing  mauanuaseud msdauuilininddiunats msinnng
N3EAY MILAINLIINTAUAIDLN NMINAFBUANNRFIY MTAATIZRANUUUTUTIU MTUATIZRANUFLNUS N3
AATLRMION0DY

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)
IeAuneY WY oo
Prerequisite SCBI 121

nszvIuMsasuuUamesddlTineleiieg dilavesiiluena wadlnsanslenuazyans
Ton oxuauBalazuaalauda nainalddlml nalnmsudedu
sUuvUuAzsEduTasNsAnidenTIuadansdady Jademaifauinisiiasuuas Tassadrevosszsing
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 UfURNsYIadR o (@-o-a)
SCBI 324 Biostatistics practice 1 (1-0-3)
FUeAuTIN WU e

Co-requisite SCBI 314

mMsdawseudeyamediingniemslinsginisadi InufoRlusunsuneufneimeeda
WARINNTIATIETOLANITVIN LA

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

programs, demonstrating statistical analyses of biological data sets

WYY el Tneing iy & (eron-&)
SCBI 399 General Ecology 4 (3-3-5)
INdeAuieY M eob Lag MM ebe
Prerequisite SCBI 102 and SCBI 121

mmﬁﬁyugmLﬁa’aﬁuﬁt,mﬁwaﬁzﬁuﬁ’smu Usguins guau oldne syuuing uay
fnrineszend ysanmianufasugeansiinainessduitugiudniuunufoinsuentiousoulagld
msAnmifldRuusad

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 AULUMNNTTING ® (@-o-b)
SCBI 471 Seminar in Biology | 1(1-0-2)
Ideunow il
Prerequisite none
iuaNaATeTv U A e T T EIURaN TITRnee Tiuiavla duesenanansd
wazinfnwdug fmseseiuayinse
Students’ presentations and discussions of research or reviews of topics of current

interests in biology

WY <ol FUNUNNTTINGT o e (e-o-b)
SCBI 472 Seminar in Biology I 1(1-0-2)
Idsduneu  ldd
Prerequisite none
iauanaeAfefiviluniadn uerdenanansduazindnumdug Insiesziuagiansal

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

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

deunow il
Prerequisite none
Tnssmaidedaszlumdeiiuaiouazifetesiuirinerneldnisaivauueseansdi
Uinw1 MsdauatalauslasInigive
An independent research project on a current and biology-related topic under the

supervision of an advisor, research proposal presentation

WU R 1AT99UITEN TN o o (o-o-b)
SCBI 484 Senior Project in Biology Il 2 (0-6-2)
Av1UFUnNDU SCBI 483

Prerequisite INYI =

v

lassnTIdedaseluiienviuaiouazineitesiudinern1eldnisniuauvede1asen
YInwsenusarnMsdlauenanisivy
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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-e&-)
SCBI 499 Undergraduate Thesis 6 (0-18-6)
IsAunou 1l
Prerequisite  none

(AW Enangn ST INTNINIIINTUUURETIT)

(Only Distinction Program)

a

1a59n1533eme¥Inend miulnAnuinangnsiidgis1u 01fun1TYTUINITRIAANNIN

3
awv A

I Wamwinernisuidgvnisineimans wazairsassanuidedaule melénsaiuauuesenansed
Uinw msthiauelassnidfelugyuuuilugdiuuazaeuthinalumwdingy

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

afim nngsailles domuazauifvesoyiiug eyiusvesilaiduiivadn fsituasniIiu
Hertuantmgs Heidundlnadin feidusdlnadanniu fedlamosluanuasileidulomesuannniu nsm
auuslaeUTene auiusdufuge nad1aBseuius n1sUssendn1smenius sYuuudlidunuay
nanunadilalinia Y§euiuswarn19musnus wellan1sniuinus Usiuslinsiwuy nsuszendnism
Uius dsuetiuiuaveynsuetiug flsiduremanefuls alnuazanudeidosesilaiduvemarofuus
AUNUGERY NAFITIDYIUSTINLAZBUYRUTTIN

Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric 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 aun1sseyRusanay an (n-0-o)
SCMA 168 Ordinary Differential Equations 3 (3-0-6)
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daduney il
Prerequisite none

mMsuugthaunsdseyiusantn aunadeoyiudiBadususiunis aumsdoyiuslaibe
Wudusunils nsuszyndaunisduiunile aunsiBeyiusidudusudivass msuszyndaunssuduaes
AuNSTAAUTUAUGE SEUUANMTTAE WnEnG Fwesiiuuud

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 @o6m il o o (en-0-o)
SCCH 103 General Chemistry | 3 (3-0-6)
Idsdvneu  Laidl
Prerequisite none
USunauansdunius lassadsesney nguliuseinil indvessinlumivanuasunsuddu adl
Burss willuades widwndon
Stoichiometry; atomic structure; chemical bonding theory; representative and

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

WAL @oc wAivialy o (en-0-o)
SCCH 104 General Chemistry I 3 (3-0-6)
Idefunow il
Prerequisite none
gaunmaansell saurmansiall aunawndl augaloseu el uiad veunad uazveands
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;
electrochemistry; gas, liquid, and solid

WAL @0 UftRmaiatialy o (o-ar)
SCCH 107 General Chemistry Laboratory 1(0-3-1)
wdedunen Ll
Prerequisite none
wadarhlunaed uar manaesiiieatestuidonluiviaivily: gumeadl saumans
wil el nMsdaasiziansdun3d msdauaneianseliun3d nsdwseidelsua UAsensauawaznis
Tnwsn veauds uaz msdrasduana msiintinugnisdeasanuimanil msfininuemsvhausmiugdu
General techniques in chemistry and experiments related to lectures in general

chemistry; thermochemistry; chemical kinetics; electrochemistry; synthesis of organic 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 LAIBUNI o (e-0-o)
SCCH 220 Organic Chemistry 3 (3-0-6)
JURunaY  MAY eod
Prerequisite SCCH 104

autiAmluuasmsliusslovivesansdunid mainiusslumduniduaslnssadrsluana
msduunuazmsGondeansiiivyileitusineg awesleind ameslolelumosuazautfimsnyuszsuiuuas ms
FuunwaznIsnageunyilendu Yasermaniidunsduasmsduasisvanslunduueaiay woafu wealay
asusznaveglswdnlalasmsveu asglanuiseeinilusilalny woanosed Wuea weadles Alau N
AISUBTAN auusYaINITAATUBNTEn waraxily lassaidluiananasufisemaniiduvsdvesansdaluana
Twnnesiulanse 1Usiu a0n 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

WAY bloe UuRNsATiBunSY o (0-n-0)
SCCH 229 Organic Chemistry Laboratory 1(0-3-1)
derunou Ll
Prerequisite none

MIAnKREN MIvYAnasuIval Msnau msafinansuazlasinlanswil msAnwianeile
wilseuuuinasdldiana NSIMUNENTBUNTEMNaNTRNTAEA8 YR TBUNSY astalasmsuau
woanegeauariiuea weadlanuasAlay nInAISUBNTANLAYOYNUSTRINIAASUBNTAN ansosliy wazns
Fuunanaumvyilant

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

Y o ﬂga%ﬁwmlﬁmﬁu on (lo-on-&)
SCMI 203 Basic Microbiology 3 (2-3-5)

Zlo
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wdedunen Ll
Prerequisite none

sUsHdnuae diuuszneu laseadie auaudiniedinin msiesy Wugaansvesgadn
1fun wuaiiBe 51 uavla¥a unuimvesgadnlusssuvAnazdwindonlursnisenvmisuazgnaivingsy
Auanssalumsnelsa msaanineuaussesiameroadnginevausdusuuuuidumsfuiulsauay
yiafidulny Brisdnwduiiugiu Mlugmennaaouuasilindegdunie

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

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

Tnsea$suazniifivesialuiana < aia mslulawnsn 30a Wiy waznsndanade
ﬂssmumsmeuaaama\‘i%’ﬂumqaﬁgﬂ & ¥in KAZNIIAIUAN NTTUIUMTENENANINUTNTIULALNNTAIUAN
mMsuanioanvesBu Mduomalulad unumvestilinanaifeafumsvieniluszuudinag Tussmeund n1s
lUdszgndldnanmsunnd

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 UFURnsTualiioswiu o (0b-0)
SCBC 204 Basic Biochemistry Laboratory 1(0-2-1)
FU9AUTI WYA bom

Co-requisite SCBC 203

UftRnsduaiifugiu Jsenoudie @ mavnaes ety msldarsararsauguanin
arudunsa-va mslfiadestiefiugrulumslinsesiansiiluana nsAnviauautiniameninuag el
Y9158 lana & Useian waznalnluvuiunisiuaiveday Tneusazn1snaesaziisitotuarduiusiu
domlunaussens Tduaiitugu mee 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
Aerdes Anamamansuazitanins neiniamans dugiuinet eynsudsiu dninet a3sine siug
A1ENS wasTVinenluanaiey
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)

WIRUNBU NG ame (MFOLTEUNTBNL)
Prerequisite  SCPL 381 (or together)
anvazANAINTaIEkaEITANINTG NEIN1AAIERS dugIUINeT aynsuIsIu Tninel d55INen
Wugmans wasdiiveluanaveiiy
Various plant characteristics; biodiversity, evolution, anatomy, morphology, taxonomy, ecology,
physiology, genetics and molecular biology

W ool Wand o o (en-0-)
SCPY 157 Physics | 3 (3-0-6)
Idervnew  ldd
Prerequisite none

aaumam‘mswamam%mmagmﬂ NULAENAIU  TUUALILaYA1ITUY FEUUDUNIA 11T
\douiLuunyy namanivesvasinquianis audRruBanguesaans mandeuiiuuuuniinia namans
yosvatlvia gunamans AdulaziruAan

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 auuudvdnlvi ngefduive

a

14 o a s aa §a a [
A NAFAIENIADUAN Wandpsmau NandlAFes
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Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of

relativity, quantum mechanics, atomic physics, nuclear physics

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

nMnaaesszsuilowu WReatuunahitelumein wd oca TEnd o waz WE od
Wana o

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

oo AYNEDN
.o IYNANNINYIINE
WY bow dnilaifinszgndunds & (er-lo-a1)
SCBI 208 Invertebrate Zoology 4 (3-2-7)
INdIAuNeY N el
Prerequisite SCBI 122
dugnuinenneuaniaznely @35INeNUTEITuAITUUTEIZANY kAT N1TINTILUN
Fnilifinszgndunds anlnslndrfsdninfidosdriiuiose 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 N LA @ (elo-e)
SCBI 304 Marine Science 4 (3-2-7)
Indidunay M el
Prerequisite SCBI 122

UseiAenansniasssumavedsi@ialunzia (enfulnslndanazuuas) sUnuues
dswandoulumaunsiilfmAnmstudulunganiou anuduiusueinisnszaeisoduindounis
MenmUarNaall nansEnureInsAsunUasdunnden Tninsvesdidltin uwnasineulalvenvnsiiding
fensdsuulausyrnsuaznnsdrseniaauiy Jamsneidnainenieuidymiiiniulufiesty 159
AMeFuINwaEiUURNS

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

WYY ol dnitinsvgndunds & (orlo-e1)
SCBI 305 Vertebrate Zoology 4 (3-2-7)
Jndefunen W el
Prerequisite SCBI 122
douguinen @353 ngAngsy NsIRTuuNdnilinsegnduras nedniaansiuseuiisy

AU
'
A =

Tudenudmusmadinumsvesdnilinsegndunds  ade yuJdRns visesenniaawlivegiiagednd
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)
IdeAunau WU @bl
Prerequisite SCBI 122

ﬂismumiﬁugmﬁuaammﬁm ﬂ’]iL’U?ﬂlﬁluﬁﬂﬂ‘WLLa3ﬂalﬂﬂﬂ’iﬂ’JUﬂuﬂﬂiLUéﬁJULLUaQIUixﬁU
ImLaqaLLasisﬁULsaaémaamwﬁmgmﬁmﬂu%umau MENTeINISA3Y MATUTRAUNA NsufkarnsmIBves
\ad

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

WY mee NANAIALYAITING1VDINY & (en-o-o)
SCBI 319 Essential Plant Physiology 4 (3-2-7)
INTAUNBE NG b Uag NG b
Prerequisite SCPL 286 and SCPL 287

Anudfiugrureslassaiaasuinfivosivnen aruduiussznitaiuagiie ns
WigiAvlaLazia M sYesiiy asmuaunsiaiyYesiiv a3Tie1veundniiug a3Tinemdinisifuiie,
ATmemsmsisasadiondnasiegl disineluannedlivanzan matidamsivuaslavguinlng
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

&>
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INYY mloe) VANFITINYVDIFA & (on-lo-¢v)

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

IdeAunau WU ol
Prerequisite SCBI 122

N5vauYeITTULe TN Yasdnisuduyed wunvedduuaznalnnisuuiilviedlu
anngssana YU uRng

Comparative physiology of the organ systems in animals including human,
metabolism, mechanism of homeostasis; laboratory exercises

WYY o Ufduiussevindlaaduazadunse o (o-o-&)
SCBI 350 Host-Microbe Interactions 3 (2-2-5)
Idefuney WAV o
Prerequisite SCMI 203

ANUVAINAAIENNTINNVDIREUVSE  Uduiudsznindlaanuasauvsdlussuusngg
Pwdiuduiuulenuaziuuusdn Ujduitussenindeadiuazqaurisdlussiulnana msnuidalnaine)
ANwIiIRE19AINMINITNYAT NMINITUNNERazasITaigy nufuRnms

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 lulasmediamediine 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
nuinasfifniniersutunounaniousiedisivuasdnd WefnwiseaziBendis

n&asqavssa FBnawieudiogafiviardnd manes mawitheenanidleie madadadeusieaiadla

Taslnu msfevdidaideridauds seasBeniontuganmeinauaresddsznoumaniivoniiaiBounsia
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

MY n&& Usdninen & (en-en-¢v)
SCBI 355 Parasitology 4 (3-3-7)
FUsAunaU MY boc

Prerequisite SCBI 204

o)
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auddyredsaiiinanideusanliun TUsTnds nenSfuuu nedinay uwasas i
HANTENUTBILIANNNTUINE d1571504aY N1sUAFRT SEUIAInNen 29830 dugiainel as5inen F3menseau
wad 91m3 MInganitade Snwilse madesiunsindoUsin nisfauriedudemaluladtagiu Jym
wazgUassa

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 Arfinenitug & (n-o-a)
SCBI 356 Basic Entomology 4 (3-2-7)
FUeAuneu WU wod
Prerequisite SCBI 204

nednamans duguinen d35iven nsduiug mSLf\ﬁQjLa‘lﬂ(ﬂLLazmiL‘Ua‘IEJuLLUa\?E‘Uil’]\'i
VYBIUUAY NTINININUUA aumm%muazms&y’ﬁa Vo ANFIRLS ST UNYEd wazdnivn
Udowindu UFtRmaAsiumaiuinwikias mahdauagmsdisameaaun

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 neansandoniiug © (o-0-)
SCBI 360 Basic Environmental Science 2 (2-0-4)
Jndefuney W ebe
Prerequisite SCBI'121

1ASIETUATUNUINVDISTUUTNA TTNTVINTTW) AU WASNITNENT NINEINTTTIUYA
wAEUNUIMYRINYBEluN ST Snennssssuys uane waznUTANAN1IEINI FukaEN19IMA Wag i
Winnvaudgantnuseaularlssugnaivnssy Mslduaznisaiuauemindnsiivuazansdunsnenieg
MsmuANlAeTYIs MeesyiulnvesUsyrnsuyed wayaufeinInaNluguLuuneg

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

MY oo m’aé‘fmmi@mmwﬁw o (o-o-&)
SCBI 361 Water Quality Management 3 (2-2-5)

FUIAUNDU INYI oo

Ed
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Prerequisite SCBI 360

winMsuardsnisvenisldin nstideiide wodndesduisfuiueznstiat
e ﬂ’]iﬂ’]ﬁ@ﬁ’u%ﬂmﬂﬁ’mﬁauLLﬁ%IixN’]UQG]?{’]Mﬂi’ﬁJ 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 Inedundon an (en-0-)
SCBI 363 Environmental Microbiology 3 (3-0-6)
INUIAUARY IV om
Prerequisite SCMI 203
AMeSuneTein auduiudvesnguussnnsgauvidiuasnndon unumuazAanssuves
auvadludandey medaildinneinguussrinsadunidludandon mahgduniduszyndlilunis

q q q
@

Shwanmasiinaeu
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 enlle nsUszendlglugiineseauliiana an (en-0-)
SCBI 372 Molecular Biology Applications 3 (3-0-6)
INUIAUABY NN lowo
Prerequisite SCBI 270

nMsUsegndthdinenseavlianaunltdlunsnaaes Bnsmaaemdivine Wdeviuady
Tumsneaesiitenaudymmainemansldednagndies fegauaziinsevidhegiamsmaasinuaiuayls
vosin@Anw

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

methodology aiming to answer specific questions; current scientific literature

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

wadafugumsdaineseduluena msldgunsaflufestjifimsTaluana wu lulasd
W MImMuIMLare3sua1sal Msaianatadnfioule NMLenAuLD NMIAARLOULD NINIBUABNTILAUN
wad maldenfiuleuazihidulegnuaniingivad manseulieadainalusiu msadauasiausinalusiu
masenlusiuluaag
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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 il
Prerequisite none

msinuFTRewlumhsnuiAedestunsussgndldanuiuassinugmedaine Whlaian
ARlun1sYeAin

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

WY Coc wannsnzideaiedediv o (o-&-)
SCBI 418 Principles of Plant Tissue Culture 3 (1-4-4)

FUAUneU WU ebe, WU ebl LAY WNE b
Prerequisite SCBI 121, SCBI 122 and SCPL 286
Fuazmadamamnziaouiedeislnelddiusie vesiin 1dud Jateeen a1 luseu
fulu mmen warmssyduduseu Jedesneg fidnadenismsdoniedoreciivlunasanaaes ms
wneiufuazmsUTugiugiviassituarlinenliiuseiu wedanswzidsuiefefivuazarsrionisnas
Anvswauleslalsunneadfinedes medeansafauazmadoddnsimanadauaindususoudiauy 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 N3UIUNTATNATIALAL BN UUNNTTINEN o (en-0-o)
SCBI 428 Biocreative Process and Design 3 (3-0-6)
INTIRufey Y o, MU e kAT FARNE bom
Prerequisite SCBI 270, SCBI 399 and LAEN 263

seymMsAunuAunavasdym nszuaunsuiludem NMI0DNLUULLIAALATLLIARS SN
aeassn MsruvdeyannszuuIudeyaassay NMsrudeyaang udeyansnddumatayan
ngvsneuazszdeuiifeadeatunmsiann mnsesilonia Wvane fiftes anudue 35530
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MsUssfiunules gasou gauds uasdneniwlumsudedu msemuaznsPmauAUEBy msUssendldiinus
nszUIUNSARLieN1ISauariaun nssenuuuUsraunisal nsadiedesssadieassd wadansaue
WWIRAWUUANY WinAnkazyuuesngiuszaumsallunmsiammalulad mssiuszdiulasinisngy
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 FIesyaulaananensunng an (en-0-)
SCBI 433 Molecular Biology in Medicine 3 (3-0-6)
FUsAuneu WVA bom WAZ MY belo
Prerequisite SCBC 203 and SCBI 270

madnmsfuguseduTianavestsnma Tuuyed Tnsonelsaunds mavdsuanmeute
msfndeuuaiieuarhia lsafifnneufanaiaveanszuiumsadiauazaas msUszgndldnnuimand
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

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

Tasvasisvasidwe Flun Taslulon wazdndleolen nalnnismuaulassadisveslasunfiu
MIneAIHaLazn1sUaTHa ﬂalﬂﬂ’]iﬂ’)‘uﬂllﬂ’1iLL?WN?J@ﬂEUE’N‘E:‘JUﬁVT’]Wﬁ’]ﬁﬂ’JUﬂN’N‘\]3‘?]8\‘]L‘ZIaéLLE*I%J’ﬂ’ﬁG]’]EJ‘U?N
waa ﬂalﬂﬂ’ﬁﬂ’JU@llﬂ’ﬁtlﬂﬂﬂ@@ﬂ%@ﬂgui@833L%’W A1591M1TWATAINULASA ﬂa'lﬂﬂ’]iﬂ’lUﬂNﬂ’]iLLﬂﬂ\‘]@@ﬂ‘U@ﬂ
fuilieadesfiuszuugiiduiuwagmaifnlsnusiss

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

WU <o RYIINY N NQAANNTIY en (en-0-)
SCBI 440 Industrial Microbiology 3 (3-0-6)
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Idsfufey WY o
Prerequisite SCMI 203
ﬁﬂwwwm‘maQﬁ;ﬁu'ﬂ%éﬁﬁmmﬁﬂﬁfﬂuﬂismumwwqmawmi'imhqﬂwé’ﬂmﬁﬁmwﬂ
QaunIdanumasineg wothunldusslond nmafuinwgdunid wagnssuislunszuviumswdnlusediv
el URnsuazsERuanaInIsy ﬁmsﬁﬂmgmuuaﬂamuﬁ L?jauw‘liamuqmmmim
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 <& I3 © (v-o-c)
SCBI 453 Coevolution 2 (2-0-4)
FuUsAunaU MW el
Prerequisite SCBI' 122

AMUANTUSWUUAR®) Seineiaiudnd dnddudnialvdmeondu wazsvalddluszuuine
Hadefifeates uasdmuszneuvediimumsiu Inouilunissvieiviudaifuiiy uassevingafumie
nalnmstestufiewedad®in 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

WY €& IrinenveInmziln & (a-lo-e)
SCBI 454 Vector Biology 4 (3-2-7)
Idefunau WY o
Prerequisite SCBI 204

douguinen @35Inen Wugmans J9dnsTia uaslnaineiussyvinsveanivsiilsaiiios
Youiiianuddgmiesnsunmduazniaasegia nalamsinineuardvinavesdaindendensinitiovas
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 €& NsAUANlABTIID an (sn-0-)
SCBI 455 Biological Control 3 (3-0-6)
FUeAuneu WY boen WV boc AT MY el
Prerequisite SCMI 203, SCBI 204 and SCBI 399

LLu’quLLaxﬁﬂu’umaumimmﬂm%ﬁ% Tunsidndngmenisinunsiasnansunng
UsgTRlayiognavesnsnanansiinimiiiensussgnduas s

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

UANNNTIAN TLUAIANUUUYTUINNT Aandeu duaine WAZLATHINY NG UATUUIAR
MsIANISLUaIARFUULYIUINIT MsUsegndmalulagdinimlunsianisunasdng nsussendtagtuluns
dansineldinalulagreuiimesiardiasaune alulagnmsldfvuazaisdunid msvssendldmalulad
ALoULEIABNTLULA 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 biocinformatic technology; ereen and organic

technology; the application of recombinant DNA, and simulation modeling

WYY o %ﬁm’u%aaq%’ﬂﬁ%uﬁugm o (o)
SCBI 463 Basic Conservation Biology 3 (3-0-6)
Indedunou Ll

Prerequisite none

[ Lo =

MilaresdiInendeuing anALarANUIgveINIseRSnEnine nstInmuasJaden

NFIANAUAUNAINTAIENITINN NTeUTNYIEAUUTEYINISUALYnTLG Sedudinudadidin sedussuy

= A

VA sEAUukaz)ilana vannismseenuuulazdnnInslukazueniiuiieysng Uduiussenitenis

3

il
1
oudnduardsnuuyudlnoiiudesnsiaunededsiuludoy

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 AINYININTANYIANUVAINYAIENTININ an (sn-0-)
SCBI 467 Interdisciplinary Approaches to Biodiversity 3 (3-0-6)
wdedunew Ll
Prerequisite none

mnAndAAnITUANIMAIATAEN 1 TINN kazMTouSNEANLMAINMAIENS TINMN
N1581TIUUMNIANYIANUNAINUAENITININAINAIVT BN STAUANFA AN 017 Inermans
55TUA Feruenans waznyweenans dnfAnwidesdidusnlunszuiunisteuia

b
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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 Dawinenieu @ (en-en-)
SCBI 468 Basic Histology 4 (3-3-6)

deRunou Tl
Prerequsite  none
wmadansdouduasiniiedovesdniifeu Ussnmuaresdusznouvenad m3dasiuun
viadodovesdnd Snunruaresuszneudeifioluszuuieiuinine ssuumela suutosems 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 Qo TaAIAAduaasI IuUIER < (aren-o)
SCBI 469 Zoological systematics and phylogeny 4 (3-3-6)
deAunou Tl
Prerequsite  none

NILUIUNITNOUNTUIG 1Y ﬂgmﬁé’jﬁa%qﬁ%ﬁm auuRgIuN1sInTundnd veuiunvealyd
UTTnmLaz AU senauTeeuku I TauIng %ﬁ@ummu%ﬂmaqaﬁaaﬁu watansiassianeduiuimi
Wanmsiesiu

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

WYY <o iwmqﬁﬁmﬁuﬁugm on (lo-en-&)
SCBI 470 Basic Immunology 3 (2-3-5)
INUIAUABY YA oo LAY MY bom
Prerequisite SCBC 203 and SCMI 203
sdnmsugIuMadinegiiduiu ssdusgnauuarunuYessTUUNTdNTY NsmeUdues

12

vosiamelusruuniluidudaiazniinainnisasilunends msdiauenauiiau aliAuiuwuufegas

wazenfekouRvef nalnn1svinauvedulndey annganuinUnfvesssuugiduiu ngglun Qi
unwses nzmsaniduiudeidedovesnuies Trmsaumanisinengiduiu niseenuuuindu YRS
MEIng ANy

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 nGentuszautudnfneg Fwsulnfnuusygyinsneivinisuuunggisiu)

WAT &oo Fngszauanuasluang an (sn-0-)

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

deruneu Tl

Prerequisite none
Finuazmsasrudeyameluwad nsdsshundsnuluszuudinm lnssaauazniives

\wad Myasdyenveaead nsuusivenas Mmanauduraduiadinig Wauinsuaznsaeveusad
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)
Idsdunen  Laidl
Prerequisite none

ﬂalﬂﬁuaﬂlfnaaﬁluﬂﬁ‘uudma%LL‘UigU%ﬂuLaqablﬂéi'ﬂaf&nzlfﬂaé mshnsiedeans Msans 13
Mgty uazmsufduiusseninuead Ipinsvensad nsmuauMIAsuanInIemAdLAZNNSLAN
12159 NsdsdyauMeluwad N1IRPUALRIYRLTARADNEIASEA NTUIAEY NSYIIMALNTALVBLYAE
MsUfFNTuSTEnINNeadiuIaTn NMIneuaupveIssUUNliduiuvenead nesnilinlussauluanavedlsa
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 AINYNFERSVINTNTITEUY o (-0-o)
SCID 503 Systematic Bioscience 3 (3-0-6)
Jnderuney  ldd
Prerequisite none

4n1raENaY0IINNY, SEUUNANTuLasiamls, svuudseam, 'awméﬁmﬁa, sguuiila
wagvaenden, sruumaiumele, ssuumaiudaanie, ssuugevemns, seuuseulivie, ssuuduniug, ysan
ASAUTLUUINGIFERSTINN

&
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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& TneingdeszuuiazaUanisise o (e-0-o)
SCID 505 Systematic Ecology and Disease Emergence 3 (3-0-6)
deruneu Tl
Prerequisite none
Yag1uvessruuinaingy ssuiaingradelninaunaiufudinaing ndadTauins
Aninevedlsagiilviuadlsngifien auilnauayismadonlssanmansifionsdosiunasaunulsn
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

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

Prerequisite none

nanInermansnisnuikaznsussgndldlumuia Usedd Jselewd aunsal ng uas
AN aussanInmiene inweiugu Tdun msfignuiinde msfignudsile msfgnnanserna nindsvign
wazwadiamaiaunuuineg feussimieanarg msumduiazaudasadelunisidufnmuia 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)
dfuneu Taif]

Prerequisite none

nanIngemansnsikaznsussendldlunaven UseTh lnedevasinuea Uselowy
gUnsnl nouarsndoy aussnam Vinvglugiuvesnisee mads mslmals Maifiesgn Nsviuven warnsLay
Wutn nmsiusnuigunsal anudss msuialdu wazanudasnfe msidurnuealiieniseeniidane
AUNNLAZTUNUING

b
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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 UIANAUDA © (e-o-6n)
SPGE 132 Basketball 2 (1-2-3)
AdsAuneu Taidl

Prerequisite none

nanmemansnsivnaznsUszandlaluuiainauea Usslewd niinT 115em N13uea
e uay Anulasndtlunsidu inveiugnlunisiedoudl uas msfuvea dwuea msidssgn M
Uszg uavmsiduiln lufuiainaues

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 © (e-o-m)
SPGE 133 Volleyball 2 (1-2-3)
JTaRuneuy laidl

Prerequisite none

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

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

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

Wa eeim winAaulumalulad © (v-0-@)
SCPY 173 Concept in Nanotechnology 2 (2-0-4)
AvsRunau Taig

Prerequisite none

ﬁuﬁwumiumﬂiuia@ He1uuarUseTRNITIAUY HAYDIVUIA LUIANIINAISEUY NS
Usenaudaies naransasudukaslassadeunluaeudy Januily auniauily viewnly madeuluunie
luana MsAwwuuItasslusyauluanafeseduunly N1s@eukUUTEUUTINN MIIAINTIUlUTAuLAY
Tassasiidulofunmstievendeya svuumsthdeen uludidnnselind uazdwsvavgdidnnselindmeudu
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a s

didnmselindluana Sunsizenfuuasazgunsalunly maUssAugeunsaiunly inieslelilulassadraunty ;
ndeansImiiumzaiY ndBsranTImiLIerRRLLATATe AT IERILAY NMaUsvendluaunan

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 (2-0-4)
AdsRunau Taigl

Prerequisite none

LnARUAETqWiFeIn 1Ll MNMINELATTIULIATBMAERS ANLdRTYEIIN
ansienIziiin vdnnsuazimadianisgsla wmadanisils msaumun msweluflansnsay nMsduniual way
msunauedmiug

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-o-c)
ENGE 102 Graphics Information 2 (2-0-4)
AveRunau Taigl

Prerequisite none

LLmﬁﬂﬁyugmﬁfmmiauLwﬂmam‘w WY Wi N9 Wil U wazea ety
iWemsdnnis madindula Mgt uaznsdeans M3IAN1TUAEMITIUTINTRY AT FULUUTRIN A IAY
ﬁﬁamm Lazann NNSUILAUDENTEUNAIINAIN

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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alo Y9 dNa LAVUTTMIVATUTTVIVY AUUUILAZAAIVEI1915E
a0 919130HTURAYOUNENGNT

a10U Ho-uwana © o L Al (81913%1)

& o o o ALAUINGIVING O ade = ~

7 UUTTAINIUATUISYIYY #07UU : Undsansanen

o | ossalgna soutu 919156 - Ph.D. (Biological Sciences) / Exeter

N-®00B-0oMBX-XXX UniVGTSity, UK / 2004

- M.Sc. (Ecosystem Analysis and
Governance) University of Warwick,
UK/ 1999
- WU, @7 nen) / wvninendeuiing /
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.0 HHUNLAAINITNIZANUAUTURAYOUNAANSNITIREUS
eAUNANENTE 318991 (Curriculum Mapping)
(wansmedyaneal |, R, P, M, A)

ANTNAIANUIN .0

LN UTILEANINITNIZANYAINNSURAYDU

[ -4 = % / o/ ] a . .
NAANENNILIYUIILAUNANEATE51879 (Curriculum Mapping)

sWadv ¥ W

U
BUWAN

Program-Level Learning Outcomes (PLOs)

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 5
(Wdglsu)

=

(3183119 o) VANgATUTYNYIATNIGT

a

YINTUASNANGATUIYYINTNIIYINTUUUNRFIS 1Y

2ANSANYITN o (Semester 1)

UUAN @oo 3
miﬁﬂ‘mﬁ"ﬂﬂLﬁ'amiﬁmumywé (3-0-6)
MUGE 100

General Education for Human

Development

AFNN @oo 3
favznsldinwilnedientsdoans (2-2-5)
LATH 100

Art of Using Thai Language in
Communication

AFND @om NNWIBINGYILAU o Y150 3
FIFIND ®o& NMWITINGYILAU m (2-2-5)
LAEN 103 English Level |

or

LAEN 105 English Level Il

WYY ol 1 I/P
UURMIMEnTIne o (0-3-1)
SCBI 102 Biology Laboratory |

W oo TN o 2
SCBI 121 General Biology | (2-0-4)
WAL som Il o 3
SCCH 103 General Chemistry | (3-0-6)

®e0
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WA oo LAARNH 3

SCMA 118 Calculus (3-0-6)

W o WANE o 3

SCPY 157 Physics | (3-0-6)

WMNE oxe 1 I/P

UfTRnsiand Jesdu (0-3-1)

SCPY 191

Introductory Physics Laboratory

2ANSANENT b (Semester 2)

FIFIND ®o& NMYIBINOYILAU b 3

VR (2-2-5)

FIFINE o NMWIBINYILAU &

LAEN 104 English Level Il

or

LAEN 106 English Level IV

WY oo UJUAMMANTTINeT b 1 /P

SCBI 104 Biology Laboratory |l (0-3-1)

M) ol TN b 3

SCBI 122 General Biology I (3-0-6)

WA soc Wil b 3

SCCH 104 General Chemistry I (3-0-6)

WAL eos UFTRMSIATIIY 1 /P

SCCH 107 (0-3-1)

General Chemistry Laboratory

WA oo ANNITR YRSy 3

SCMA 168 (3-0-6)

Ordinary Differential Equations

W o&= WANd © 3

SCPY 158 Physics Il (3-0-6)
MAMSANET B (Semester 2)

a - U PLO5
. - YBIV . A PLO1 |PLOZ2 |PLO3 |PLO4 | PLO5 e A
EUGRLY wuena (Wag3I57u)
AfND eoc
130 @ob  [NWITINQUILAU b %30 & o
LAEN 104 |English Level 2 or 4 (o-o-&)
or 106
AAAN woo [Ravznsidnulneiiensieans
LATH 100 |Art of Using Thai Language in "
(o-o-&)
Communication

0606
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WY @oc [UJURNISVANTIINGT b ®

SCBI 104  |Biology Laboratory I (o-m-@)

WM ol [T o o

SCBI 122  |General Biology |l (n-0-D)

MY woe (Wil o o

SCCH 104 |General Chemistry I (n-0-D)

WAL eor [UFURNSIATIVIALY ®

SCCH 107 |General Chemistry Laboratory (o-en-@)

WA oo [ANNTFIDYRUTTRY on

SCMA 163 |Ordinary Differential Equations (n-0-0)

WG o [WANd o o

SCPY 158  |Physics I (n-0-0)

NANgATUIUYINTNINIVINTUALVENFATUIYYIATNIIINTUUUNEFIS 1Y

FUV 1o (Year 2)

AANISANYIN o (Semester 1)

WAL bo  [1ATBUNIEY o

SCCH 220 |Organic Chemistry (n-0-0)

WAL bloe [UJURN151ATIBUNSE ®

SCCH 229 |Organic Chemistry Laboratory (o-on-®)

W oo [Fugmaniiialy @

SCBI 240  |General Genetics (n-0-0)

MY wom [RaTTAnenTosdy o

SCMI 203 |Basic Microbiology (o-en-¢&)

A1AN1SANYT o (Semester 2)

WA olbe |F3u5353A0TIn o 2 | s
SCGE 124  |Ethics for Life (on-0-)

WA wom [Tuadidodu o

SCBC 203 |Basic Biochemistry (n-0-0)

A boe [UiTRNMsTuaditosiy ®

SCBC 204 |Basic Biochemistry Laboratory (o-o-@)

W o [Fvingwily < A
SCBI 204  |General Zoology (en-en-0)

M odo [Trinesziuwaduarlianaiugu < .
SCBI 270  |Basic Cell and Molecular Biology (€-0-@)

NaNgATUTEYYINTNINAIYING FuTF o (Year 3)
1AN1SANYT o (Semester 1)

WG e [WoYENARSTILY o

o6lo
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SCPL 381 |General Botany (en-0-10)

Wy o [UFTRNMIngnumandily ® -

SCPL 382 |General Botany Laboratory (o-en-@)

ANSANET o (Semester 2)

W e [TIADH o " -
SCBI 314  |Biostatistics (en-0-o)

WY ol |ITRIUINT o -
SCBI 322 |Evolution (en-0-D)

WY aloe |UJURNSTIEHR ® "

SCBI 324 |Biostatistics Practice (@-0-en)

M aetet [TBLaeineiialy <

SCBI 399  |General Ecology (en-en-&) PR R
USyey103n193vnis U7 @ (Year 4)
2MAMSANET o (Semester 1)

W) &em [IATINUITENNTIING © ©

SCBI 483  |Senior Project in Biology | (0-o-) PR § "
W Cole [FULUINNTNINET @ ® v | s
SCBI471  |Seminar in Biology | (@-0-)

A1AN1SANYIT o (Semester 2)

W @olo [FULUINNTINET o ® v |
SCBI 472 |Seminar in Biology |l (@-0-b)

MW €ee [IATINUITENNTIING b ©

SCBI 484 |Senior Project in Biology |l (o-o-) A A AA
NANGATUIYYINTNIIVINITUUUNEFISY FuTT o (Year 3)
2MAMSANET o (Semester 1)

WG e [WoENARSTILY o

SCPL 381 |General Botany (en-0-0)

WING nclo Uﬁﬁamiwqr}wmam%ﬁaw ® .

SCPL 382 |General Botany Laboratory (o-en-@)

MAMSANET B (Semester 2)

W) mee A0 o

SCBI 314  |Biostatistics (n-0-2) § §
W ablo [ITAIUINTT o

SCBI 322 |Evolution (en-0-0) "R
WY o [UJURNSYIARR ® .

SCBI 324  |Biostatistics Practice (@-0-)

[ololon)




@

seivtin Mes O Oen ANEINE GRS
uAelo MANgATINEIANERNTUNTA 81U TTINeN AAIVNTIINY
MY aetet |BLaeineiialy <
R R/P R R R
SCBI 399  |General Ecology (en-en-1)
WYY oo [UeynfiLAmwn19T1INe) ©
. s R Pl R |R|R R
SCBI 300  |Special Problems in Biology (@-en-en)
NaNGATUTYYINTNIAYINITUUUNAFIS U Ui & (Year 4)
2MAMSANET o (Semester 1)
W) @ole [FULUINNTIINEGT o ® " vl s
SCBI 471 |Seminar in Biology | (@-0-b)
2MAMSANET B (Semester 2)
W @olo [FULUINNTINT o ®
) o M M | M
SCBI 472 |Seminar in Biology |l (@-0-b)
M e [INeNinusUigens 5
. A Al A|A]|A A
SCBI'499  |Undergraduate Thesis (o-ew-D)
I NANIEAUEINNANEATUSYYINTNIIYINITUALHANGATUS Y INTNIIVINTWUUNEFITIY MU o
niein onseulutul « -
W oz |[dniliilinTzandunal «
¢ R P R R R
SCBI 208  |Invertebrate Zoology (on-lo-¢v)
W mo@  [INLIFARIIINELA «
R P R R
SCBI 304  |Marine Sciences (en-lo-v)
W mod  [dnITinTEandunag «
“ R R/P R R R
SCBI 305  |Vertebrate Zoology (n-lo-67)
W me [TIINLINTTLAIY o . .
SCBI 317 |Developmental Biology (n-0-0)
W mex [MANAIAYEI TINYIV0INTY «
. . R |RP R
SCBI 319  |Essential Plant Physiology (en-en-10)
W mon [MANATTINY 1O < . o | g
SCBI 327 |Principle of Animal Physiology (en-lo-ev)
WY o |URduRuSIEnINtlaaduazaaunse o
, S R |RP| R |R|R
SCBI 350  |Host-Microbe Interactions (o-o-&)
W m&lo [llasimadanisdinen o . o
SCBI 352 |Microtechnique in Biology (o-o-&)
WYY & |UsanInen <
R P R R
SCBI 355  |Parasitology (en-en-ev))
WY o |ANINEINUFIU < " o "
SCBI' 356  |Basic Entomology (on-lo-¢v)

06c&
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WYY oo 3maﬂﬂﬁﬁm§§aLLam§auﬁugﬂu ©
SCBI 360  |Basic Environmental Science (v-o-@) §
WY o6 msﬁmmﬁ@mmwﬁﬂ on
SCBI 361  |Water Quality Management (oo-&) e §
W o (9T IMENEIINGON o
SCBI 363 |Environmental Microbiology (on-0-D) §
WY e [MIUszenaldluginenseauliana o A R
SCBI 372 |Molecular Biology Applications (en-0-)
M el [windaftugiumsiainenseduliana )
SCBI 373 |Basic Techniques in Molecular Biology | (o-o-o) i "
WP oo [MIANIUNNTIINEN
o o (o-an-®) P R R R
SCBI'400  |Internship in Biology
WYY @ [TVINTEAUIANANNNITUNTNE o
SCBI 433 |Molecular Biology in Medicine (on-0-D) § RR
WY &ne |MIATUANNITUARIBBNYBIEY on
SCBI 434 |Regulation of Gene Expression (n-0-D) "R
WY €go |F@VIINGINNQAAMNTTY on 2 | g
SCBI 440  |Industrial Microbiology (n-0-o)
WY €& [FTRIUINTTIY ©
SCBI 453 |Coevolution (o-o-&) i "R
WY €& [TNINYWBINIMEUILSA @ ol alala
SCBI 454 |Vector Biology (en-lo-ev)
WY €&& [MIAUANLAETITD o 2wl
SCBI 455  |Biological Control (n-0-D)
WY @0 |MITANTULAIARTUUUYTUINS o
SCBI 456  |Integrated Pest Management (n-0-D) M
MY Com %ﬁwa%%amﬁnﬁ%uﬁugm o
SCBI 463 |Basic Conservation Biology (n-0-) M
AVINYINITNITANYIAMUNAINTAIBNI

WYY oal [TINN "

- (on-0-0)
SCBI467  |Interdisciplinary approaches
W <o [Reyrineniedu «
SCBI 468  |Basic Histology (en-en-) " i "R
WY o [TAINAAALAZAILITAUUINITVRIER] <
SCBI 469 |Zoological systematics and phylogeny | (en-en-'o) P § § §
W o [Inengidufuiiugiu o
SCBI 470  |Basic Immunology (o-on-&) P §

oloY<$
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NNaNgnIg 18I (Curriculum Mapping)
(wansmeddnual @ ANNSURATaUNEN O AMNSURATOUTDY)
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Ay wisRvesanuTinemanSuaadnmansiisinualy feil

F1uil o ANSTIN I385TTL

0.0 IANUTedndaTIn

oo fplouiiy

o.m TIndrtinuasaseninlun1sUfURAILTTEUTTUNMININITLALIY TN

0. IANINAVBUATAIARTIUYE DY

0.¢ HInansToiy

Fuil o A2nd

.o danuslurdnmsiagnguiniiuingimansuazvisondinenans

b fAnusitugiumainemansuasedinmansiiasiunesusndnnsuamaug lusandiany

o.o @RNIIAAMLANL IS faunreslnl neennzed1sBenuinemansuay
ARIRAENS

o. fienuseuilumandoing q Aoviluldludindsediu

Fruit o inwennadeyayn

a0 @1WN5aAMIATIETeETuTEUY wazdniinanurdnnisuaz3snismainendans

o 11ANUINTINImanskaratinaan sluUssendfuaniumsalingg laeggnieuasivuigay

.o Baalil§ anunsodiesginasdaunngimnuinnuvdideyarieg Ananvaneliegisgniesuasiile
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fuil @ Minwranuduiussenitayananazanuiuiavey
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<o anunsavuduiivanunMIaivag InusIIHeIANT

il @ inwzlunsiianeiideiaey msdeans waznslémaluladansaume

.o ausaUszgnAmNIIAdamansuasaifiiion1sing1est Ussinanamsuidam uasiausdoyald
PY N AU

o Sinwensldnwifiodeasaumeinemaniuasadinaansldesnediszavsameuiamadentd
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A1TINATIANUIN .l

WNUTILEAINITNIEANEAMUTURAYOUNINTFIUNANTIBUZINMENEATEI183v1 (Curriculum

Mapping)
(wansmedeanuel @ Ausulingouran O ANUSURALIUTDY)
SEIY o3 UM | 0.AMETI .Au5 miinye | <dinwe | @vinvzns
(Course (Course Title) wiaefin | 9385550 9 ANUFN | AR
ID) (Credits) Yayayn Wus éll"uaw
TN | F0dns uag
ynAa nsld
wazAy | wmalulad
Suliave | ensEuma
u
ofu[alclelau]alc|o[u[a]o]ula[au]a]e
NANGATUTYINTNEITINTUALNANGATUSYATMaIYINIsUUUREF IS
swAvlunnafnwialunaiiuvininendeiinun
WA eoo | MmsAnwvhluitem s o
MUGE 100 | uuwsg (en-0-')
General Education for Human 0|00 #] * 0] OO0 OO0 ® e e e 0O®"
Development
FFAN ©00 Aavgmisldnwlvedionisieans o
LATH 100 | Arts of Using Thai Language in (o-o-&) o O|®|® (O
Communication
AANG @om | NMYITINGYILIU o @ . ol el el g
LAEN 103 | English Level 1 (o-o-&)
NG @oc | NMYITINGWITLIU o P ol e 0 0 ° ° °
LAEN 104 | English Level 2 (o-o-¢&)
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