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Globally talented
Social contributing
Entrepreneurially minded
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U o 5787 5 @ VIR
LN eoe  MIANIRLUEN SRR e © (o-b-m)
MUGE 101  General Education for Human Development
AN ool dspuAnwLilonsiaLAyYe o (b-b-¢)
MUGE 102  Social Studies for Human Development
LU eom  AaUAMEINsIEN SN YE © (e-o-m)
MUGE 103  Arts and Science for Human Development
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LATH 100  Art of Using Thai Language for Communication
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LAEN 103 English Level 1
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LAEN 105 English Level 3
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LAEN 263 Reading and Writing for Communication
Afne mne  MsiausHadunwIsIng Y © (e-lo-an)
LAEN 338 Effective Presentations in English
AAND ace  NMIABANIAIAIISING LA TINNTE] © (e-lo-an)
LAEN 341 Situational-based Communicative English
NaUITINYBEAIERS dIPuAIENS T @ Miefn
WY boo  385ITUTETIN on (en-0-)
SCBI 220 Ethics for Life
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SCBI 230 Diversity in the living world
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SCPL 285 Plants and People
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naulvIAll ¢ 18391 TN oo MIETAA
WA wom AT o on (en-0-o)
SCCH 103 General Chemistry |
WA woc AT b on (en-0-o)

SCCH 104 General Chemistry |l
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SCCH 107  General Chemistry Laboratory

WAL oo LATIDUNIY

SCCH 220  Organic Chemistry

WAL o UHUANIATBUNTE

SCCH 229  Organic Chemistry Laboratory
Wagaulay apdvdang auzinendians
NGUIAENS m 518397 T o MIETA

Wild o) WaNd o

SCPY 157 Physics |

WNd o WANE o

SCPY 158  Physics |l

Wil oo UiTRNsHANA Do

SCPY 191  Introductory Physics Laboratory
Wagaulay AMAIYIALAAIENT AMZINIIAIENS
nauIvIAdinAEns b 918791 TN © MIEhn

WAU eoc  UAAANE

SCMA 118  Calculus

WA oos  AUNITTIDYIUTATY

SCMA 168  Ordinary Differential Equations
Wadoulng NAIPINGNEANENS AMZINYIAENS
NAUITINENYAIENS b 918391 TIWTIWIU & nILin

WG bco  WonuAERSTlY

SCPL 286  General Botany

WG e UfTRNMINGNYAandTlY

SCPL 287  General Botany Laboratory
Wadaulay Apdunduail auzIneAans
nauIFINAL b 51831 WU & Mhein

WA bom  Tuaiiiedy

SCBC 203 Basic Biochemistry

mn boe  UftRnstuedidesdy

SCBC 204  Basic Biochemistry Laboratory
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o (o-lo-&)
o (o-lo-&)
& (en-en-v))

@ (en-lo-ov)
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SCBI 360
INYY no®
SCBI 361
INYI enden
SCBI 363
NI el
SCBI 372
INYI eneden
SCBI 373
MNP €om
SCBI 418
INYI &enen
SCBI 433
INYI &@ne
SCBI 434
INYY €co
SCBI 440
NV &&en
SCBI 453
NN €<
SCBI 454
IV €&&
SCBI 455
INYY €&
SCBI 456
NV <o
SCBI 463
NI o8l
SCBI 467
INYI &o
SCBI 470

eenansauandeuiug

Basic Environmental Science
ﬂ']'if‘\]uﬂﬂ’]iﬂﬂm’w\lﬁl']

Water Quality Management
9aTVAMeNAIndon

Environmental Microbiology
nsUssendldlugainersyivliana
Molecular Biology Applications
wiadafugumedivenseduluena
Basic Techniques in Molecular Biology
Wé’ﬂﬂﬂiLW’lngﬁJ&Lﬁ@L?j@ﬁﬁﬁ

Principles of Plant Tissue Culture
FINesEAUlUanan 1IN sLImeg
Molecular Biology in Medicine
N13AIVANNITHANIBDNVRIEY
Regulation of Gene Expression
UMY N QAAWMNTTY

Industrial Microbiology

Funsy

Coevolution

PAnevesnmziiln

Vector Biology

N13AUANLALYITS

Biological Control
NSIANITUNAIARFUUUYTUINT
Integrated Pest Management
%ﬁwmv‘z‘may%’ﬂﬁ%uﬁugm

Basic Conservation Biology
AWINYINIINTANIANRAINNAIBNNTININ
Interdisciplinary Approaches to Biodiversity

1%
v A

MengiAuiuiugY

q

Basic Immunology

ba

o (v-0-&)

o (o-o-¢&)

o (en-o-o)

o (en-0-o)

o (o-a-)

o (o-c-a)

on (en-o-o)

o (en-o-'o)

on (en-o-'o)

o (v-0-&)

& (en-o-v)

o (en-o-'o)

on (en-o-o)

on (en-o-o)

o (en-0-o)

o (lo-on-&)



seiutiuan Mo O Len AMEINYIANERNT

uARlo  waNgnTIMemansUnidin a1v13ndTine AAIFVINe

nUEWn  wennilensiedviseydneeu tndnwianunsaideniseunednlundngnsineremansUudia

a1913919U I9gANUTILYO U815 NUT N

. ANINIVVADNLET 91U b UBAN

TindAnwidenseuanmedviluaile q Aléfidaaeuluuminedendioa Insrnuiiureuves
9191367 wazAgnIIIMIUIMIMANgRTT  auflasnsadadudunisld uazhidadessidouves
UNINENSY

a a

a.e.al0 VANGATUSAYINTNIIYINSUUUNE IS
®) MIAIVIANYIILY T co wILAn wiloundnansuSyy1n3naivinig
) NIAIPUANIE TIUIU <o WIwAR Usznauniy

a

B.o IVWNY U m¢ e UsenauniglvinumilounangnsuTyy1niniedunnis

A7}

o AMUANIZAUTIAU U <& Mg Usznaumie
mhein gu-Ujui-Auaiimenuie)

M bom  gadrinenosdu o (lo-on-&)
SCMI 203 Basic Microbiology
WA boam  Tuafiidodu on (en-0-)
SCBC 203 Basic Biochemistry
wrebos  UfTRnstaaidesdu o (o-o-@)
SCBC 204 Basic Biochemistry Laboratory
Wy ees  wonumanivialy on (en-0-b)
SCPL 286 General Botany
WG oce  URTRNMINGNEMansTily o (o-n-o)
SCPL 287 General Botany Laboratory
MY bos  dniliifinEandund & (ar-lo-o)
SCBI 208 Invertebrate Zoology
W oo Wugeanily o (en-0-)
SCBI 240 General Genetics
W edo  IMensrdueadiarlnanaiiugu & (€-o-x)
SCBI 270 Basic Cell and Molecular Biology
WY moo  VYLABnNI9T13INeN © (e-m-a)

SCBI 300 Special Problems in Biology

b&



seiutiuan Mo O Len AMEINYIANERNT

uARlo  waNgnTIMemansUnidin a1v13ndTine AAIFVINe

WY od  ANIANTEANTUNAS < (elo-o)
SCBI 305 Vertebrate Zoology

WP elolo  TINUINT on (en-0-')
SCBI 322 Evolution

WM e Anivenily on (lo-on-&)
SCBI 399 General Ecology

MY o NFEUIUNTASNATIALALBDNWUUNNTIING* on (en-0-1o)
SCBI 428 Biocreative Process and Design*
WY @le  FUNWINNTIINY o o (e-0-b)

SCBI 471 Seminar in Biology |
WU Colo  FUNUIMNTINGT o ® (e-0-b)
SCBI 472 Seminar in Biology |l
M) @ ANeINUSUTYY RS 5 (0-em-D)
SCBI 499 Undergraduate Thesis
e edviivedalval
vanemg dhdnwiannsndenieunsivdulumianiviens Tunguivianzdmdediu Mdnaoulu
Winivedeuding lneanuiugeuresensefiusnw
L. VRN TAUEDN 1L e MR TnawiaTy
w.an.e IPUANIZATULEDN TIUIU e RUIWAR UTzNaUAIY
mhein (gu-UjuR-AuaimenuLe)
WY mod  INYIANERTNNNLLA <« (en-o-e)
SCBI 304 Marine Science
WY meed  TIINYINTLATEY on (an-0-o)
SCBI 317 Developmental Biology
WY mex  RANAIRYAITING1VOINY @ (en-o-ev)
SCBI 319 Essential Plant Physiology
WY moel RANAITING1VDIER & (on-lo-0)
SCBI 327 Principles of Animal Physiology
WY o UfduTusIEnInlaaduardun3d o (b-lo-&)
SCBI' 350 Host-Microbe Interactions
W edlo  lWlasimalianstiined o (o-o-¢)

SCBI 352 Microtechnique in Biology

5}
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WY &€ USERINEN & (en-en-e)
SCBI 355 Parasitology
W e&o  AgINEIuEIY & (on-lo-v)
SCBI 356 Basic Entomology
W avo  IMeEansAuadoniiug © (o-0-)
SCBI 360 Basic Environmental Science
Mmoo MIdANIAMATN o (o-lo-&)
SCBI 361 Water Quality Management
WY mom 9ATTINENAUINERY an (sn-0-)
SCBI 363 Environmental Microbiology
WY awlo  N13UTEENALTlUTINeNsERUlIENg an (en-0-)
SCBI 372 Molecular Biology Applications
W aon WedaiugunsTivenssduliena © (o-c-o)
SCBI 373 Basic Techniques in Molecular Biology
W Cok ViERNIIRBL ool o (o-&-&)
SCBI 418 Principles of Plant Tissue Culture
WY Caen TVINBITEAULUANANINITLNNE an (sn-0-)
SCBI 433 Molecular Biology in Medicine
WY o NIIAIVANNITUARIBDNVRIEY o (n-0-o)
SCBI 434 Regulation of Gene Expression
WY €€o  FATVINYIMNEAAMNTTY o (n-0-D)
SCBI 440 Industrial Microbiology
WU @@ TINUINITII b (v-o-@)
SCBI 453 Coevolution
W &e  TYINEUBINIMEUNLIA & (an-lo-e)
SCBI 454 Vector Biology
WY &€ NMIMUANlAeIIG an (sn-0-)
SCBI 455 Biological Control
WY €@ NTIANTUUAARIULUUYTINIG o (n-0-o)
SCBI 456 Integrated Pest Management
INYI &@om %ﬁwmv‘z‘may%’ﬂﬁ%uﬁugm on (en-0-0)
SCBI 463 Basic Conservation Biology

©e)
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WU ol BWINYINITANTANBIAMUNAINRAIENNTINN o (en-0-o)
SCBI 467 Interdisciplinary Approaches to Biodiversity

1%
V]

WP oo IMPTANNUNUFIU o (lo-on-&)
SCBI 470 Basic Immunology
newme weninileansedvinseytiediu dnAnwanunsadeniseuselvitundnansinemansdndie

avddU IneeUITureUTee1aTE iU Y
.ol W NEINTUTEAUTUTRANBIIIUIU o NUIBAR Usznaume
mhein (gu)-UuR-Auaimenuied)
WAT Eoo  FVIMBITTAUAALALILANA an (sn-0-)
SCID 500 Cell and Molecular Biology
MAT dolo  IMEINSSensad © (b-o-&)
SCID 502 Cell Science
WMAT om  INYIAENITININTITEUU o (en-0-o)
SCID 503 Systematic Bioscience
WAS &o&  AnMIngnTassuuuazgUinislee on (en-0-b)
SCID 505 Systematic Ecology and Disease Emergence
vanewg uonmdeaneindissyinedu dnAnviannsaidenouneinlundngasinermansindi

a1919u TpeANUNIUTaUYRI911ENUS AN
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Tindanwndeniseuansedviluawilag  Alaiilegeulunminedeuing  lneanuiureuves

219715897N1UT NN

b



seulian M o3

Lw Uwn

ARl  UANFATINGNFERTUMNN @193 INeN

ALEINYANERS

AAIVITIINEN

M.0.C LAAILNUNITANEN

TN o WingATUSYYIATNIITNTURENENgATUSYYIASNIE AN TUUURE IS

¥ o MANSANKIT @ mhein o MAnsnnfl o e
(neuf-UjuR-fuat) (qui-ufiR-Auat)
LAV @00™ miﬁﬂmﬁﬂmﬁ'amiﬁwmwwé © (o-b-m) UUAN @0e™* miﬁnmﬁﬂuLﬁamaﬁ@umwwé © (or-lo-en)
MUGE 101** General Education for Human MUGE 101** General Education for Human
Development Development
wm ookt deudAnwonsiauayud o (b-b-@) UNAN eolo* Fspudnuitonisiannmgud o (o-b-&)
MUGE 102* Social Studies for Human Development MUGE 102* Social Studies for Human Development
WA eon™  AaUsnenmsiiiomsianngud © (o-o-en) UNAN @om™ Aauginernisiitensitamnuywd © (o-o-e)
MUGE 103** Arts and Science for Human MUGE 103** Arts and Science for Human Development
Development
AfN woo*  Aavrnsldmwilvedianisieans o (oo-¢) AN @oo* favznislénwilneiiienisdoans o (o-o-@)
LATH 100 Art of Using Thai Language in LATH 100 Art of Using Thai Language in
Communication Communication
FIFiNG @om NTNY T o (o-lo-&) AIAND oo W30 MYIBINGY 520U b on (o-lo-&)
W eod’ 0 Mwidingu seiU m @obt W30 AIVINGY TTAU &
LAEN 103 English Level | LAEN 104 English Level Il
or 105" or English Level lll or 106 or English Level IV
W @0l YR mMaNTIMeN 0 ® (o-m-0) WM oo UFURNMaNTIInen b ® (o-m-0)
SCBI 102 Biology Laboratory | SCBI 104 Biology Laboratory Il
WY oloo el o © (o-0-a) WY ololo Fingwill o o (en-0-)
SCBI 121 General Biology | SCBI 122 General Biology I
WA @om il o on (sn-0-) MAN @od il b o (en-0-)
SCCH 103 General Chemistry | SCCH 104 General Chemistry I
WA oo uAARE on (er-0-5) WAL eoe UFTRN3adivaly ® (o-m-0)
SCMA 118 Calculus SCCH 107 General Chemistry Laboratory
WA oo Aand o o (n-0-o) WA oom aunagseyiusaniiy o (n-0-o)
SCPY 157 Physics | SCMA 168 Ordinary Differential Equations
WA o UftRnsianddosdu o (o-ar-o) WA odw #and © o (n-0-o)
SCPY 191 Introductory Physics Laboratory SCPY 158 Physics Il
......... e g udened & (x-x-X)
......... 0 Free Elective
FUNULAN olo FAUNULEAN olo

* Juseivseifieafifouns b nmanisany waitiurheinamzlunaseun o Wi
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AFND ©om AMTEuRarNISEEuitan1saRans o (e-lo-m) AFND e miﬁwLﬁuamamulﬂummﬁ"nﬂqu o (e-lo-m)
LAEN 263 Reading and Writing for Communication LAEN 338 Effective Presentations in English
AFND mce msdeasenwdinguauaniunisel © (o-lo-m) MY bloo PFussuiietin o (n-0-o)
LAEN 341 Situational-based Communicative English SCBI 220 Ethics for Life
WY oo’ msAeasnsingaans © (0-0-) W oo’ rnumanvaelulanuesdeddin on (en-0-)
SCPL 292s Scientific Communication SCBI 230$ Diversity in the living world
WAY bloo wpiidun3e o (sn-0-) WYA bom Fuafidosdu o (sn-0-)
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WYY oo Wugrnanivily o (en-0-) WA o Ao ilaisinsvgndumes & (en-lo-ev)
SCBI 240 General Genetics SCBI 208 Invertebrate Zoology
WY om watring ey o (o-n-&) WA owo Fimenszduaduaslnanaiugiu « (€-o-®)
SCMI 203 Basic Microbiology SCBI 270 Basic Cell and Molecular Biology
AAAAAAAAA 0 Ay ndonis o (x-%-X)
......... ><><><& Free Elective
FURUWAN o FAUNRULEAN wo
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n.0.& WHUTLEAINITNTEIIBANTURAYOUNAANSNISISBUSTEAUNENEAT (PLOS) g31831

(Curriculum Mapping): uaaslunIANUYIN
m.e.p A1D5UIYIIBIYT
a = o
o. MUV IRNEW NI
0.0 NHUIIFIRUAIENSUALUYLEAIEAS (Humanities and Social Science)

mhein (u)-UjuR-Auaimenuied)

AN @oe  NsANwINIlUNeNITRRILNYYE © (o-o-a)
MUGE 101 General Education for Human Development
IdeRuneu -

Prerequisite -

AVNTNIY ANNERY wavAuduTuSTe T Anw T lURUITAN / Fviany anudeules
duiusseniamgAnssuiuuandivesdsle ANNAINNILUNISANILAT ISR AT LRI TR 0
AuaTRvestudinifivlszasd malinnzimmiladonaznanssnureangnsal / aanunisal / Jyvn wagans
Fanpinnmadly Jeafullgm videufuugeianvenisal / anunisal ienuusslovidenues oy
uazdIny ﬂﬂiﬂizqﬂﬁﬁamilﬁaLauaLLmMNLLﬁl"Uﬂzymﬂiiﬁﬁﬂm

The meaning, significance, and relation of General Education to other vocational /
specific subjects; the relation between behavior and mentality; critical thinking; the qualifications of
ideal graduates; analysis of causes and consequences of events / situations / problems; synthesis of

solutions to, precautions against, or improvements in those events / situations to benefit individuals

and their community; and the application of knowledge to solve the problems of case studies

LA eoole  dpmAnwilonsiaLAyye o (o-lo-&)
MUGE 102 Social Studies for Human Development

IdeRuneu -

Prerequisite -

[ [ [

nann1swanguiugiuiiieatesivaniunisal / wanisal / JagvnidAres dpulneuas

)

(%

dedlan 919 FTwuinisvesonsusTsuuasmgnsalddglulseifienans  svuumadlieamsunases  seuu
wWsEgha sruvaunIn Maleszimnladesasnansenuvesvnnisal / @aaunisel / Jgvn uasnsduasien
wnmandly Jesdudamn vieuumisuiug simunmgnisal / aounisal / Weandstlevidenuies fdu
wazdann nsUszgndaLflelausumaAladamnsdfn

Basic principles and theory in relation to events / situations / major problems of the

Thai and global communities, for example, evolution of civilization; important events in historical,

enen
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political and public administration systems; the economic and health systems, etc.; analysis of causes
and consequences of events / situations / problems; synthesis of solutions to, precautions against, or
improvements in those events / situations to benefit individuals and their community; and the

application of knowledge to solve the problems of case studies

UUFN @om AaUgingnmaiiionsiannuyyd © (e-o-m)
MUGE 103 Arts and Science for Human Development
IdeRuneu -
Prerequisite -

uywonwluedn Jagtiu wazewan wmgnsal / aaunisal / Jamiieaiu annnsiidiey
MesnufaUIneINMsvesUssmelnauasvadaniuifniesugianeiiies  nslesesimaladeuasnanssnuves
wnsal / aonumsel / Jagm wasmsduesieiuumng uily Jesdulagm w3e wwameuSudsaiamn
mansal / aaunisal / ienasslevidenues oy uazdsau msUszgndnnudifieiausuuimaudlaiiom
nIflAnY

Humankind in the past, present and future; events / situations / problems in relation to
the evolution of the arts and sciences in the Thai and global communities; concepts of the sufficiency
economy; analysis of causes and consequences of events / situations / problems; synthesis of

solutions to, precautions against, or improvements in those events / situations to benefit individuals

and their community; and the application of knowledge to solve the problems of case studies

N3 220 PSu555ULiieTin o (en-0-1)
SCBI 220 Ethics for life
FUsAUNDY -

Prerequisite -
Pus5aulunsfnunTiiven Inermansnisunnduagineneanidanandon 13u555uN
A Bossrumedelunuduazdnd Jommstesssuifeadesiumsinuguainuasiannganmdin
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

n&
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ol NEUAVINTE (Languages)

a wva v [ %

mhein (gu)-UuR-Auaimenuies)

ARNY @00 Aavzmsisniunineiiansdeans on (lo-o-&)
LATH 100 Arts and Science for Human Development
AdeAuney -

Prerequisite
Aavgnsldnulng fnvenisldnwilveludiunmane n1sils tsem Madeuuaznishn
ilennsdeanslsiognagniios ianzas
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills

for accurate and appropriate cormmunication

AIFIND @om AN ETLAU o on (lo-o-&)
LAEN 103 English Level 1
Idesuney -

Prerequisite -

Tassadne Liensal wazdnsintundainguluuuniiieadestunisldnmndngwludinuses i
Tudnuaizveaysannsvinyen1sils ya 81U wazlgunwdingy swﬁaﬂaqmﬂumsémwmm nsdeulu
sziuUsslen msiladiedulanwdrdy msoonides LLazmiw‘dmﬁfamﬂu%uL"%auizé“wmaumm

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

AN @o& AYIDINYILAU o on (o-o-&)
LAEN 104 English Level 2
Jdefuney -

Prerequisite -

Adnn duau heinsal waznmsldnwsenguluvsunmedanudagdu Ainvenisaununly
nauees Msvhunumauydluaniunisaiing fneenadeulussdugont wasdemniserunagnisitados
$iN99)

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

ne&
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AN @o& ANYIDINGYILAU en on (o-o-&)
LAEN 105 English Level 3

dsduneu -

Prerequisite -

nagniddnlusinuenslinieied n1seuuaznisilaninundssngg mayaludinuseditu
warn1silusziudondiuaziSeeniudug sauneinesdes fe laensel nsesnidusuasAidng oy
awsnnuildludiausesruasniseudsinins wasdevifertudeaulan

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

FFINE @0 AYIDINGWILAU & on (o-o-&)
LAEN 106 English Level 4
Ideeuney -

Prerequisite -
ysannsvinuenwdngy Inen1siingutng unanudde anudadiu wasileninisivinis
WennudlauazAneg19dmszi anurasinelinesiuusznudangliindnuiineatudalan Annisile

a a §

U417 MIvTsEelargunInItInFeiafiifeuazdumeside nsaununluaniun1saling saunnsinualun

[V V]
a v a

Yy NsdnausLaznITIIUNUIMaNYF Inn1sideuiseennugluuulagldnisensdasussanynsy Nl

9

o o

sansiiniinueges wu lieansal niseenidesarimdniluusuniivunzay

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 om A1FBURAY NS Y UBNNSHRENS o (@-o-m)
LAEN 263 Reading and Writing for Communication
FUIAUnDY -

Prerequisite -

no
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nsguuarnlsulugniun1salange nseiusiy 1unsIN MSRnNLag AT IEidenIm
NNITAUNIUT NITUTILIBUAZNITOTUTOAIIUNINIFINIG U198NT mmmﬁﬁa;&ammmdqmm
Reading various types of texts, announcement, advertisement, news, report, letters,

and articles; and writing communicatively, logically, and accurately focusing on main idea, details in

paragraph and essay forms

FAFIND enen nsiauenanulunwsingwy © (o-o-am)
LAEN 338 Effective Presentations in English
Jdefuney -

Prerequisite -

msauenanuluayiveieg Taglénwsangulfedrsgniesmnzay welvdeyadaiau
thanla wagiuszavam wumwildlunsdhiauenainu msussenedeyanisada nagnslunistiaue uas
vinwgniTedssduaiunisSeuinanatin

Presentation skills in the students’ fields of study using appropriate and accurate
English to deliver the message clearly, interestingly and effectively emphasizing language use, statistics

description, presentation strategies and research skills that enhance life-long learning

AN o N13E0E139I8NTHISINGYANAA UL © (o-o-)
LAEN 341 Situational-based Communicative English
Idesuney -

Prerequisite -

vinwensuanwdingunindudeddluanunisalaeg iludsuszarJusarluawin
99 YastinAnuTuanisdeasaienisileuanvanedidnnseing
English speaking skills relevant to different daily situations and situations related to

students’ fields of study, also including communication through e-mails in English

o.e NHUIYIINIANEATUALANAAIENST (Science and Mathematics)
mhein (u)-UjuR-Auaimenuied)
WAl mee  MatlagBusnuny © (o-o-a)
SCMA 311 Understanding Others through Game
Jdedunau -

Prerequisite -

onel
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Boudunum wihil wasarmuiiaveuvesyana waveuduiusszriteyana meldngniing
viouTunitdmuslsiamiinuesaniBmsang msnaununagndamth matinwiviie nsieses nsadns
fiusingian sunuifiduusazirefiunuimuandnsiulazetafinnudesnsiaudety Wilansnszviuas
AufBINsvesEBY uazansInIsMsUFRe Il AnadwinAanfudeny

Study role, duty, and responsibility of other people as well as interpersonal
relationship under a given set of rules and regulations; develop logical thinking, strategical planning,
discussion, business dealing, and cooperating skills through games where every party has different roles

and may have conflicting demands; understand action and need of others, and is capable of finding

the course of actions that will lead to the best possible outcome for the society

W17 230 puvannvanglulanvesdedidin on (en-0-o)
SCBI 230 Diversity of the Living World
A UIAUNDY -

Prerequisite -

AITAINVANEYeIAIRTIn, AnuddymTinm, 3Tmuin1svesdeddie, msuiush
nsiinasiTinutnlul, N5gayus, nswWasuwlasanimernielan, SefvanIasTsa

Diversity of living organisms, biological significance, life evolution, adaptation,

speciation, extinction, bioconservation, climate change, natural disaster

WG b Howavuywd © (o-o-a)
SCPL 285 Plants and People
FudeAunau -

Prerequisite -

21N INVUALAUNAINNANLVDINTTUNY NYe191T Nvayulng wnIesyain idule wazd

o w

gauannfi AlunSnssukazUseinalneg Avlulssunssusazdiuiu Avdanludseifaanslan way

£

[ A v

Useifenansnisaunumadingrenans  fvlunudiineimans AuasugiadiAy Nedaulaaiugnssuwas
walulag?inm anuddgvesiivreszuviinatazlansuian LagisnseysndiugnIsuie

The plant Kingdom and diversity, food plants, medicinal plants, clothes, fibers, and
dyes from plants, plants in local Thai ceremonies and literatures, important plants in world history and
scientific discoveries, forensic botany, economic plants, genetically modified plants and biotechnology,

importance of plants to the ecosystem and the future world, plant genetic resource conservation

ne
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WNG el N13ARATNNINYIANENT © (o-0-b)
SCPL 292 Scientific Communication

FdaRunau -

Prerequisite -

FinwrnsAeansndinendmans msdudunazdnnisenasniinnig nsilsunaznnseny
UNAUNIITING NTUNAUDHAIIUNIITINIG A386TTUVDILUNINYIAIERNS

Skills in scientific communication, literature search and reference management,

reading and writing scientific articles, scientific presentation, and scientific ethics

WE 173 wudAnuUUwmAlulad o (b-0-b)
SCPY 173 Nanotechnology Concept
A 1UsAUNDY -

Prerequisite -

fuguulumelulad denuuazuseiRnisiaun iavesuIn WuIARAIINANFUL N3
Usenaudiles namansaisuduiazlasaiisuluatouiy Taquily eyniauily vieuily NMsideukuunie
luana  nmsAwasuuItaesluszauliianaisseauuly NSEgULUUTEULTININ MTIMmINssulUsAuLay
Tassadaiduefunisdionendeya seuunsthdsen uludidnsedng wazdessAvgdidnnsetindaoudy
didnnsedndluiana sunsiovenadlugUnsaiunlu maUssAvgaunsalunly indssfleildlulassadaunlu:
ndesqanssAtLuUNE L ndBsanTIAtusosmaLLaTiATa AT LAY N1sUsEndluouian

Introduction to nanotechnology, definition 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; DNA structure as
an information transfer, the drug delivery system, nanoelectronics and quantum electronic devices,

molecular electronics; light interaction in nanodevices, fabrication of nanodevices, equipment used in

nanostructures, scanning tunneling microscope, atomic force microscope and surface analysis, future

application

wna 252 MeenEnsSiasnu on (lo-0-b)
SCPY 252 Local Science

AvUsAUNDY -

Prerequisite -
VINwenIIng1mans NTsUINMsSEuIvineendngtmans nsseudivenisdnlanues

A5V IATINUINY AR ST D9DUTLELEY NSV LATINUANYIFIANST D90 UTE LYY

one
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Scientific skills, learning process for scientific skills, self-awareness learning, short-

term local science project, long-term local science project

W 255 ANYIANERTVDIAUAS o (b-0-b)
SCPY 255 The Science of Music
FUeAunDY -

Prerequisite -
a a & 1 a A A a Y] & a & al
HUNDUFIINEIFAAIADAUAT LD LA LATDIAUAT NANNITNUTIUNNINYIFAIAAINITNY
Tun15ANYIIVIAURAT LU NENNAFIANTYDIATOIAUAT LAZNITIATITITIAFUVDULFLIAUAT N1TIATIZALT
anesu nmsinsgianluile ademansvesdulades malulagvesnunslutogiu
Scientific perspective into music, sound and musical instruments; basic scientific
principles encountered in the study of music such as the laws of mechanics and the analysis of sound

waves; spectral analysis; harmonic analysis; mathematical description of musical scales; modern music

technology

Wla 261 MIansloeRy o (9-0-bo)
SCPY 261 Introduction to Astronomy

JyveAunau -

Prerequisite -

nsgaadoiu Tan asduns mseniing ananeiuazinglussuuaior angnes A
Thnsou nue AnlATwiuensTULETEY A9lTAn nuand dnsnainen  aduwimanluii eyanalueania
duimanniiiay nsfinwsnumsieansluefinuasdagiu

Basic stargazing, the earth, the moon, the sun, the planets and the objects in the
Solar System, stars, neutron stars, black holes, exoplanets, life, galaxies, cosmology, the

electromagnetic waves, the cosmic rays, special relativity, the astronomical study in the past and

present

& 280 ssveLarAsLnndoy o (9-0-lo)
SCPY 280 Geoscience and the Environment

FdeAunDY -

Prerequisite -
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Mé’ﬂmiﬁugmmawmjﬁwm AMTINVBIANINLINFBUYDILAN Tanuaslan AULATLIEN
ﬂszmum'ﬁmsﬂuuazmzmumiuuﬁuﬁwENT,aﬂﬁﬁﬂﬁlﬁmgﬂﬁmwumaquuﬁ’ﬂaﬂ fp¥naih usudulm BILR
Tszaln wazssdivRfudug

Basic principles of geoscience, an overview of the earth’s environment, earth

materials, minerals and rocks, internal and surficial earth processes that shape the earth’s surface, the

water cycle, earthquakes, volcanic eruptions and other geohazards

©. RUINIVUINI
©.0 IVINUBALITIANIZATUTIAY

NguIYIIMEIAIEnS (Science)

WYY @0l UURNIIMaNTIneT o ® (o-n-@)
SCBI 102 Biology Laboratory |
JaRuneu -

Prerequisite -

nslindesanssm lnsadauasnihiivenead maedeuiiveslinana ieidefivuasdnd
NswUNYad fugAmanskaziugAansifelsevng JuAmnet wagngingsy

Microscopy, cell structure and function, movement of molecules, plant and animal

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

WYY 00& UURNSTEaNTIINe o o (o-n-)
SCBI 104 Biology Laboratory |l
FdeRunau -

Prerequisite -
anuvaInvatevesddiTinlueandnslues WWsiam ilsle fiv uwazdnd nisadrawad
dutug wae N131SUesiigeu sruuUTEam war MITuAuidn nsmelauas nslualisureuden
Diversity of monera, protist, fungi, plants and animals, gametogenesis and embryo

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

MY ©be Fineill o o (v-o-&)
SCBI 121 General Biology |
FUeAUNDY -

Prerequisite -
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ANLIVaINMANEYBIANTUB LB ABNLAY IIIANAVRIAITIN nasudeleudTTUUAEITIn
n1sdnaiduveead nismiglaluseduigad n1sdansieinas sugaansuazn15Useendlyd wWuIAANI
TN MsfnwAUENTLSBITaINTWarayYNIIsIU duMinewasTinengieysny

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

WY eble Fineill o o (en-0-o)
SCBI 122 General Biology I
FUsAUNDY -

Prerequisite :

ANUVANNVANE N TINMYesAsliTin AnumaInatensTIn ety JUSaLAENTd
NNYI9UVDIAIUAIIE) VBINY AUNAINUAIBNNTININTVDIER] LLazgiJi'NLLawﬁwﬁmiﬁwmwaﬂaﬁ’mmaz
SPUUDTEIZANNY VIdRT

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

forms and functions of animal organs and the organ systems

WY bow dnildfinszandunds & (ar-lo-o)
SCBI 208 Invertebrate Zoology

Idedunau WY el

Prerequisite SCBI 122

o

dugianenneusnuaznelu @359Me19099Izuaz UL TEIANNY Was N13TIRTILUN

o«

1 ¥ § a

dnilaifinszgndunds nlnslndaiednifivesdrdiuvioss mnuduiudnisiuaeius doeinen uay
WOANIIY dAnsansanazyiufinnas

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

WY oo Wugranivialy o (en-0-)
SCBI 240 General Genetics

JvsAunau WU obe

Prerequisite SCBI 121

VANNNTENENEANIRUGNTTN NMFUSFURUSTEnIduivaadon Nsaienen dnyued

o 1A ) ¢ a a a a a P ) P °
wUsiiusiaiiles WugeaniliadualiuaziBeduylu lassasiwanisuusiu vedlasiuley lassaiauagnisvinnuy

o
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= a XY Y] 1Y) = = a = 1Y)
Ye3dU N1TAATIENRUNTTUTEAULILENS Nugeanslugadn nsidsuudasannudvesululssing Wug
& a A '
AansnuNIIAnaUTdl vy
Principles of inheritance; gene and environment interaction; continuous inheritance;
biochemical and immunological genetics; chromosome structure and variations; gene structure and
regulation; molecular genetic analysis; microbial genetics; change of gene frequency in population;

genetics and speciation

MY oo Tneseiuraduarluanaiiug & (€-o-x)
SCBI 270 Basic Cell and Molecular Biology

JaRunou WY 0o LAY YT obl

Prerequisite SCBI 121 and SCBI 122

wafaddylunsinulassaiauazmsvhnuvousad lassaavendeviuisad lulnaeu
103y Aaelswad duedsd lassweawas nsuuaslusaungluwad n1sAnuIIuL MSHIMEILAE A STOULYNA
Wwe nsmuAunswaneanvasdulueadinsaslonuazemslon uglamnssu n1siuduazmovauswaLYad
nalnAuauipgdnsuarnindsuluvimiiivessad mamieniuagdmualiAneadduiiia nsvuds
nglaa gliduiu F3iveseauluanavesuess

Essential techniques for studying cell structure and functions, structure of cell
membrane, mitochondria, chloroplast, nucleus, cytoskeleton, cellular protein trafficking, eenomics;
mutation and DNA repair, the control of gene expression in prokaryotes and eukaryotes, genetic

engineering, cell signaling and transduction, cell cycle and differentiation, stem cell induction and re-

programing, glucose transport, immunity, and molecular regulation of cancer

MY Mmoo YaymiiLeen19tiaingn © (@-6n-6n)
SCBI 300 Special Problems in Biology
JaRuneu

Prerequisite

a

dsiuRngnangnsuIyanInvinsuuuiagisne dymiiewdining iin@nw
aula aeldnismivauukazkugtveIesensnw
Only distinction program; specific problems or training in biology under guidance of

the advisor
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WYY o dnifinszandunaa & (elo-ov)
SCBI 305 Vertebrate Zoology

AdeRuneu WY el

Prerequisite SCBI 122

dugniner  @9Inen  weiinssy  MsInduundailinszgndunds  melnnamans

(%

Wisuieuludsanuduiusmadiannnsvesdnifinszgndunds s viufoRnig uiesennaaunsiileg
98 198N INUTITUYIA

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

exercises or field trips

WYY o et on (n-o-)
SCBI 314 Biostatistics

AU WY o

Co-requisite SCBI 324

[P [

mMnTeideyamsiine  maauanuasnmd mstauualindddwnans msians
N3918 NTUINLIINITFUAIDEN NSVAFOUANUAFIU NMTAATIENAMURUTUTIU MIAATIERANUFURUS N3
APTIZRNTOR0DY

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

and regression analysis

M mblo FTUINT on (on-0-o)
SCBI 322 Evolution

JUsAunau WU 0be

Prerequisite SCBI 121

nszviunsWisulUasesddlidinvinsiieg nudavesdiluana wadlnsaslonuazeyans
lon orunAuTauaziAalalaLga NMaAealTdind nalnnisudadu
sUMUULaETEAUTRINITARRoN I dan dady Jademainunsiivasunlas lassasswesdsedins  ns

AT TRINTIERULIANG

&«
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Evolutionary changes in living things; the origins of 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 moe UHURN1sTIada o (@-0-an)
SCBI 324 Biostatistics practice

FyUaAu WY o

Co-requisite SCBI 314

NsIaLesENtayan 1T TIngiloNTIATIYn1Eia RnufuRalusunsunauiamesnisain
LAAINITIAT IR ToYaN 1 TTINemeaia
Preparing biological data for a statistical analysis; practice in statistic computer

programs, demonstrating statistical analyses of biological data sets

W) e Taeineniiily o (lo-an-&)
SCBI 399 General Ecology

JudeAunau WYY @0l kAL MY ebe

Prerequisite SCBI 102 and SCBI 121

ANIHugIAgIfulnAIng sEauiIny Useeins quau giidig szuuiie uay

¥
I v

Tnringseend YysansauAnsIvgeansilnminessduiugudfivundguinisuenieaseulagld

¥ ' [
o

msAnu AR usss
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 place-based education approach

NI o ﬂ'ﬁ%U?uﬂ’]’iﬂ%’NﬁiiﬁLLazﬂaﬂLLUUWN%’J?J'V]EJ’] o (en-o-'o)
SCBI 428 Biocreative Process and Design

LA TG YD beo, MV e LAy AAND oom

Prerequisite SCBI 270, SCBI 399 and LAEN 263

szyn1sAunuaunevedymy nszurunsualydymy nMseeniuukIAnLAzULIAATISY
499439 NMIAUMNTRLAIINTFUUTIUTBYaAT TN NMsAUMTayaangIuteyaninddumlaan

ngvanewaseiisuiingdtosiunmsiau nsleseilenta Wy gigides AnuAua1 30930

&&
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nsUszifiunues gnseu gauds uazdnenmlunisudstu msemuaznissmauiugdu msussgndlivinue
ﬂizmumiﬁmLﬁamﬁ{fmazﬁwm A1TERALULUSYAUNITA] ﬂ’]'ﬁﬁ%’lﬂﬁﬁ)ﬁlﬁj’]ﬂa%’]ﬂﬁiiﬁ WATANITUILEUD
LWIRALUUAAY LWdRAwazNsesndiivsraunisallumsiaumalulad mesudssdulasenisngy
Problem identification; problem solving process; design thinking and creativity;
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 etiquette and collaborative skill; applied creativity in research
and development,design experiences, creation of creative media, presentation and idea pitching, idea

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

MNP €le FUNUIMNNTINY @ @ (e-0-b)
SCBI 471 Seminar in Biology |
Idedunau -

Prerequisite -

veranuIteTvhlunAlvreriurMenuRan1TITeme fitiaule Wuesennnanse
waztih@nwdug Snmshesgikaziansal

Student’s presentations and discussions of research or review of topics of current

interests in biology

WY oo AULUINITIINGT o o (e-0-b)
SCBI 472 Seminar in Biology |l
FuUeAunNDY -

Prerequisite -

[

@UaNANUITENYINIUNIAIY L@UeRaAITIRAZUNANYIDUEY Tn1TIATIzRLaEINTl

Student’s presentations and discussions of research or review current issues in

biology

Y Cen 1ASIUITYNNTIINYT @ o (o-o-b)
SCBI 483 Senior Project in Biology |

FUeAunNDY -

Prerequisite -

@D
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lasan133edassluidenviuaiouaziietteiuining1nelin15AIuANYe98191589
U3y nMsdauatslauslasinisivy
An independent research project in a current and biology-related topic under the

supervision of an advisor, research proposal presentation

W) e 1ATINUATENTINEN o © (o-o-b)
SCBI 484 Senior Project in Biology |l

JudeAunau SCBI 483

Prerequisite NV &=en

v

lasesnsidedasslumdeniuaiouasiieitasiudrinernieldnisnivauuesenasen
UIN¥5189Ula NSULEUINANTTITY
Independent research project in a current and biology-related topic under

supervision of an advisor, report and presentation of research project

WU e einusUsyng 5 (0-0&-D)
SCBI 499 Undergraduate Thesis
IdaRuney -

Prerequisite -

a

(RMgnangnsUTYINTNIINNNTUUUREFIS W)

[ Ag7}

(Only Distinction Program)

a @

lasensidenediinedmivina@nvivdngnsiagisnu 1den1TYIUINITOIRAIININIG
F9Inen Hausinuznsudtymmaneimans wazaiiassouideiavla meldnsmuauueseransdi
Uinw1 nsuiawelassddeluvuvudugiausazaeuiinandunwdingy

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 idea

leading to novel knowledge under the supervision of an advisor. A project must be presented as

written thesis and viva voce in English

WA 00w wAAR R o (en-0-D)
SCMA 118 Calculus
FudeAunau -

Prerequisite -

oy
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aa '

Al nzsioiies deuuavantfvesayiug eytusvesilanduivads feiduaanisny

v
[

HanFuardnae Hentussinauds dandunsinauffnney Hendlawmasiuantasileandulamasluananiy n1smn

@ [ 1

aunuslagUseny ayRusduAUas namIudsayius n1susvendnismayius susuudsldiivuanay

9

v 6 s

wannaeitaUnia Ueuiusiarnsmuinus wedianismusius Usiuslunsawuy nsussendnismiuinusg
Sdvetiusiuazeynsuetiud fleriduvemansiiuds alauazanudeowesiladiduvomansfuys eyiusdos
AR TI0UNUTTIULAL YIS TN

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 oo auN1si o YuSansy o (n-0-)
SCMA 168 Ordinary Differential Equations
Idedunau -

Prerequisite :

nsuuzthaunsiBseyiusansn) aunadeyiufidadusudunis aunndeoyiuslids
dusudunils msuszgndaunssusiunils aumsdseyiusifadusufiuans msuszgndaunissusiuans auns
WUAUTUAUEY TEUUANNMITNAY VNG Anesiiuuud

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

WAN ®om Lﬂﬁﬁ”ﬂﬂ ® o (en-0-o)
SCCH 103 General Chemistry |
v1UsAUNDY -

Prerequisite -
USnaansduniugs laseaisesnay nguiiuseiall ialvessslundvanuazunsuddu vl

a ¢ aa a ¢ Na 1%
DUNIY LANUIAFYT LANSILINADU

(]
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Stoichiometry; atomic structure; chemical bonding theory; representative and

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

MAY e Wiy o on (en-0-1o)
SCCH 104 General Chemistry I
FUeAunNDY

Prerequisite
1 al I3 a a a [23 [
qmwwamammu RUAERILAU au@amu amqalaaau I‘Wﬂﬂl,ﬂll LLNE UBILARAT LA UBDILLUS
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic

equilibrium; electrochemistry; gas, liquid, and solid

WAL 08 UjtRnsiadivialy o (o-are)
SCCH 107 General Chemistry Laboratory
FaRuneu -

Prerequisite -

wadartilunaed wer nsmeassiiferdestuidemluiviedialu: gumadl vaumans
wil Iiall nsduasisiansBunsd nsduassiasetiun3d Maeseidelsunn Uhseinsauatasnis
Tnmsm veauds uaz msdrasdluiana msflnvinwensdeansmuimand msiininugamsvhausiudugdy

General techniques in chemistry and some experiments concerning lectures in
general chemistry; thermochemistry; chemical kinetics; electrochemistry; synthesis of organic
compounds, 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 \PiiBunsY o (en-0-0)
SCCH 220 Organic Chemistry

JaRunou MAN o

Prerequisite SCCH 104

audiniluuarnislivselovivesasdunsd madaiusgluasdunsduazlassadialuana
MITunLaENIsREnTeasniingilandusiieg ameslewnll awesleleluweiuavautAnisvyussuiuuas N3
Fuunkaznsaaeunyilandu Ugisemaaiiduniduavnisduasieiaislunguueaiay weafu waaladl

arsusznavezlswintalasasuauy  asielasnsesasnilusilaliy woanased Auoa Loanan AWMU NA
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AISUBTAN ayNusURINIAASUBNTAN warerilu lassaialuanauazuisemisaiidunsdvesasdiluana
Jmanaslulamse sy aUn waznintapdsn

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, stereoisomers 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

WAN blow UfuRn1sARdun3d o (o-are)
SCCH 229 Organic Chemistry Laboratory
Fasunou -

Prerequisite -

MSANKEN  AITUIYANABUAD msndu msatmansuwarlasilans il nsinwanes
laiadlsngiuudnaadldiana NsduunansBuvsdnuaudinisazatevesansdunsd  aislalasansusu
Loanegeakariues  LoaRlanwasAlay  NINATUBNTANLATIYNUSTBINTAAISUBNTEN a15esliy  uaznIs
FuunaTn Ly leidu

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

WY bom TNy UDIAU o (b-on-&)
SCMI 203 Basic Microbiology
JvsAunau -

Prerequisite -
sUTNAnwe diudszneu laseaine auaudini1adinim nsiasy ugaansveagaiin

lawd wuailise 51 wagli¥a unumvesgadnlusssuvifuazdaindenlulain1se1msuazgnannssy
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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

MBA wom Faeililodu on (en-0-)
SCBC 203 Basic Biochemistry

AdsAunau M) ebe 13D MAN eom 30 WAL eoc #id WAL blwo

Prerequisite SCBI 121 or SCCH 103 or SCCH 104 or SCCH 220

Tnssa$uazutiivesdaluana « vin Asluleinsn ada 1WAy uaznindindda
ﬂizmum'ﬁmeuaaamm%’ﬂmaqaﬁ'ﬂ < 19 LaENIIAIUAN NTTUIUNITANENEANINHUGNTTULALNITATUAY
nsuanseanvesdu Mduemalulad unumvesthluanaisafumsialuszuusiie lussngund nns
Wluuszendldnianiswnme

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

WMYA boe UfTinstaniidesdu o (o-o-@)
SCBC 204 Basic Biochemistry Laboratory

JUaRUTI YA oo

Co-requisite SCBC 203

UftAnsduaiiugiu Usznoudie < nmamaaes Mieafu msldasazarsmueuanin
arandunsava mslfiadestoiuglunmsinmeiastiluana msfnvanauiinisnionmuasiad ves
astluana « Ussan waznalnlusuiunmsiwnuedas Wnsusezmsvaasssiieadesnzduiusiuienily
AAUsIENY ATuaiitugiu mve eom

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)
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WING oo nonuAansinly an (en-0-0)
SCPL 286 General Botany

PR RVALL TR NG ool

Prerequisite SCPL 287

ndnnaidesiuresivmgnumansuasnnsszandldlunsdnuidevesinemansannn
uq MAsItes mnuvainuatsuarifmuinis meiana dugiuinet synsudsiu dnine a35inen sfiug
AEns Wavdingnluanaiy

Basic concept and application of plant science that is related to the others
disciplinary; biodiversity, evolution, anatomy, morphology, taxonomy, ecology, physiology, genetics and

molecular biology.

WING el UFtRnsngnumandialy ® (o-on-@)
SCPL 287 General Botany Laboratory

RLRIVAG T Y NG oo

Co-requisite SCPL 286

SNYULAUNAINNABLALITHUINIG N18TN1A JUFININYT BUNTUITIU TLIFIng
d37Inen fugmans wasdineluanavesiy
Various plant characteristics; biodiversity, evolution, anatomy, morphology,

taxonomy, ecology, physiology, genetics and molecular biology

WHE o dnd o en (en-0-o)
SCPY 157 Physics |
FUsAUNDY -

Prerequisite -

saaumam%uazwamamﬁﬁuammﬂ NULATNANIY  TUIURULAZ NIV FEUUBYNIA N3
Lﬂﬁlau‘ﬁ'uuumu Wamam‘maﬂﬁuaﬁwﬁuﬂ%ﬂ auﬁ’ﬁmmﬁwdu%dami mMapdeufiuuuunianin  namans
yosveslva guvmamans aduuasiaumans

Kinematics and dynamics of a 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

&o
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W 0w Wand © o (en-0-)
SCPY 158 Physics |l

AdeRuneu -

Prerequisite -

Triluazudmdn  saslihnszuanse  asastwihnssuaedy  auuwimdninin vgui
fUMsAIW NaAansAeusl Nandezneon Wandluadus

Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of

relativity, quantum mechanics, atomic physics, nuclear physics

Wld oo UftRnsAndidesiu o (o-are)
SCPY 191 Introductory Physics Laboratory
FtaRunou WA ode (MF0IR8UNSTOUAL)
Prerequisite SCPY 157 or Co-requisite

nMaveaessziuidosu ienfuuwhielusein mia oew TENd o way Wi oe
Wand o

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

oo AYABN

olo.e AYNADANITIINGI

WU o WYIFENINIINELA @ (en-lo-ev)
SCBI 304 Marine Science

JUsAunau WU el

Prerequisite SCBI 122

UszfArnansniesssuunavesdedidinlunzia (enulnslndauazunas)  gUnuUves
dawndouluumaynsivinldiAnnsiudulunsiaaiou anuduiusuesnisnszaneisoduindounis
nMenwLagmaell KansEvuvesnsAsuLUasiaInden TndnsvesddiTin unasineunagltensfiiinasie
nsAsuLUassznsuagn1sdisaniaauy BnsmnsinainedieudtymiiAeduluiesiu d131q

AMPEUINLa YU URNNS
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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 environmental change; life
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 o PIINYINTLATEY o (n-0-)
SCBI 317 Developmental Biology

FeaRuneu WY @bl

Prerequisite SCBI 122

ﬂizmumsﬁugwummﬂmﬁﬁg nswasuaninuaznalnnsaugumsudsunladlusyiu
Is,JLaqaLLagﬁzﬁULezjaémaamué’mgm‘imaﬂu%y’umau MENYBINITLITE NMSTQARAUNG nsuAKazNNTINET8S
LRG]

Basic processes of development; differentiation and the controls; molecular, cellular

and morphological changes in the principal stages of development; abnormal development; aging and

cell death

WU noc NANAIALYAITINGIVDINY @ (en-lo-ev)
SCBI 319 Essential Plant Physiology

Fdesunau NG bR WAL NG e

Prerequisite SCPL 286 and SCPL 287

AMUIHUgINYedlATIa Azt NvesiYnen ANdUTUSIENIUkagiiy NS
LY AulALaT AILINITVEIIY @13ATUANNITLIZYVOINY d35IN1VBRUAATUS d35IN8IMAINITAULAEN

diTinensziissgadiendnasniegl assineluaniesilivangay nsuilnansivuaglaneninlay

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

phytoremediation, laboratory practices

(c(cd
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WU enloey NANAITING1VDIER & (en-lo-ev)
SCBI 327 Principles of Animal Physiology

JaRunou WY ebl

Prerequisite SCBI 122

N5719UVRITEULRIEILANeY vesdniTiutiaywd wuwnuedtuuaznalnnsusudilvieglu
anngssma vUJuRnis
Comparative physiology of the organ systems in animals including human,

metabolism, mechanism of homeostasis; laboratory exercises

WY ndo Ufduiussenindleaduazqdumsd o (o-lo-&)
SCBI' 350 Host-Microbe Interactions

JvsAunau WY oom

Prerequisite SCMI 203

ANUVAINVANENTINNVRIREWNTE  Uduiussenindleaduazadunsdluszuusingg
AuduiuUURaLasLUUUTAn  Ufdiussenindeaduazqaunidlussdulinana  msfnwidedingine
ANWIFIREAINNNNITNYAT NNTHANIULazaTITgY UuRns

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

W o lulasiwealian1e@ininen o (lo-lo-¢)
SCBI 352 Microtechnique in Biology

JudeAunau WP ©ob, WV @oc, WV ebe WAL MY ebl

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

nauuazUfufnisifeatutunaun1smssuiieg1eiislasdnd iefnwiseazidennie

€ aal

navsgansIAd Wnswieuiiegisiivuazdnd n1snes n1sienisenaniileide n1sAnlleiBaunsmeinIasly

1%
=1

lasiny nMsdeudiiloeiidaum Meaviduaiuiiuganieiniauazesruseneunaniiveiloounsuiin
Theory and practice 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 chemical composition of some tissues

&&
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YT n&& Uséninen & (en-on-ov)
SCBI 355 Parasitology

dsdunau WY o

Prerequisite SCBI 208

audiyredsaiiinanidousanliun Tsladh werdiuun nendfinan wiamas i
HANTENUYBILTANIINITUNTE 15713008 M3UAdRT S2UInIne 29T dugiainen a35Inen F3nensedu
wwad 91113 MInTTitads fnwilse madestunisiaidiosdn meiauniadudemeluladilagtu Jymuas
gudIIA

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;

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

WY mé&o Anineniugu & (on-o-¢)
SCBI 356 Basic Entomology

JyUeAunau WY o

Prerequisite SCBI 208

mednamans dugiuiven a35Ime1 msduiug maaiydvlauasnsiasuuuasgusie
Yo NI IMINUIAY BynBAsTUNAENIRITD inufaudiiusssrauLasTUNyes wardniunUdes
¥iindu UFTRnMaAstunsiuinuulas meidauagnisdsaniaay

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

field survey

WYY oo 3‘1nmmam§?ial,lfmﬁauﬁu§m b (9-0-@)
SCBI 360 Basic Environmental Science

LN TG WY oo

Prerequisite SCBI 121

&
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1AT9ETIUABUNUINVRITEULTIA TNINTVBINTER AU KABNITNEAT NTNYINTTIIUYIA
LLawmmmamwwsﬂumﬂ%ﬁfwaﬂﬂiﬁﬁiuﬁﬁa nanmy warmsilnLanEmai Aulezmiene wasiiie
nvadsantIuTouLazlTIUEAa AT N1slElaEN1IAIVANENTINIRARTITYLaaNTEUATIEA1IY 1S
AuANlAedYIS nssaiulnvessenTuyed uagaussan snaanulugUukuus1eg

Structure and function of the ecosystem; mineral cycles; soil and agriculture; natural
resources and 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 mde mﬁmms@mmwﬁlw o (o-lo-&)
SCBI 361 Water Quality Management

JvsAunau WU oo

Prerequisite SCBI 360

winnswarisnisveantsldi nstidaids wndnidostuiesuiuasnsdidaii
do msthdadidsnntudeunarlsnugpamnssy massumsiamsamunmih viufoenag

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; standard of water quality and management; laboratory exercises

YT eoen @TIMA WIS on (en-0-0)
SCBI 363 Environmental Microbiology

FaRuneu 3% wom

Prerequisite SCMI 203

'
a

AOSUIETIEIYT ANLFUTUSVRINGUUTEYINTRRUNTENUFIIATOU UNUIMLAZAINTIUTD

'
a o

gaunIdludaunndon walailiinszinguuszvinsgdunidludunndon nngduniduseyndltlunis
%’ﬂmamwéqu:mé’@u

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

of microorganisms in bioremediation

&
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MY male nsussgnaldluginerseavlaana on (en-0-)
SCBI 372 Molecular Biology Applications

dsdunau WY oo

Prerequisite SCBI 270

nsuszend@imeseaulianaunldlunimeaes Bn1snaeemnsdyingl deviuar
1umi‘vmaadLﬁ'amauﬂzymmﬁmnmamﬂﬁaEiﬂﬂgﬂé}’aﬂ A0E1LazIATIERA9E19NTAaBIRNANEU]R
YaenAnw

The methodology to biological researches; current topics in biological research with

focus on the methodology aiming to answer specific questions; current scientific literature

N eneven mﬂﬁﬂﬁugmmﬁﬁmmizﬁdmLaqa © (o-a-b)
SCBI 373 Basic Techniques in Molecular Biology

JaRuneu WYY oo

Prerequisite SCBI 270

wadaiugumaiiinessduluana msldgunsalluiesufdfinistiluana 1wy lalasd
Wa AsAaLaznieNasall n1saianaalnfioue N1SLENALOULD N1SARRLDULD NSASENABNTRLAUT
wad msideudifuleuazihddulegnuaniingwad nsnszduliwadaislsiu nsadauazinuTunalusiu
nsuenlusauluiaa

Basic techniques in molecular biology, micropipette handling, molarity calculation
and chemical preparation, plasmid DNA extraction by alkaline method, gel electrophoresis, DNA

digestion with restriction enzymes, competent cell preparation, DNA ligation and transformation,

protein induction, total protein extraction, protein measurement and SDS-PAGE analysis

N <o winmswzideaiododiv o (o-&-@)
SCBI 418 Principles of Plant Tissue Culture

FdeFunau WY ebe, MY ol LAY INNE b

Prerequisite SCBI 121, SCBI 122 and SCPL 286

Wuazmadanisiwziassilobonslaltdiunige sy loun Jatseen a1 luseu
fulu meen waznissgludugeu Yadusieg Allnasenisimizideadeibevesiivlunasnvaass n1s
veeRuguarn1sUTuUsIiugivasugiauaslinenliivsedu weliansnzidealielofiviazansnenisnane
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Methods and techniques in plant cell and tissue culture using apices, buds, young
leaves, petioles, flower buds; seedling development and growth; factors affecting plant tissue culture
in test tubes; vegetative propagation and strain improvement of economic and ornamental plants by
plant tissue culture techniques and mutagens; chromosome study of cultured cells; extraction and

culture of plant protoplasts and development of seedlings

WYY onen Frinerszaulianan1ansunng o (en-0-)
SCBI 433 Molecular Biology in Medicine

JyUsAunau WIVA Lo kY WY belo

Prerequisite SCBC 203 and SCBI 270

ndnnsiugusziulianavesisaigg Tusywd Tasiamglsaunse nswdsuanimany
fo nsadeuuaiiiowaslada lsnfiAnananuianainvesnssurunsaiauarans nsdszandldanug
a1 tadenassnelse

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

NV €& ﬂ’]‘éﬂ’JUQNﬂ’]'ﬁLLﬂﬂﬂ@@ﬂﬂJ@ﬂgu o (en-o-)
SCBI 434 Regulation of Gene Expression

JaRuneu YA woen LAY MU belo

Prerequisite SCBC 203 and SCBI 270

lassasnwesdoue Flun lasluley wazindlolay nalnnismuaulasasiswedasunfiu
N15NOATTARASN1TWUATHE ﬂavl,ﬂmimu@umiu,amaaﬂﬁuaﬂ§uﬁﬁ1wﬁ1ﬁ¢nuqmwwmLsnaéLLazmsm&maﬂ
\waa ﬂﬁlﬂﬂ’]iﬂ’mﬂllﬂ’]iLLﬁmaaﬂmaﬂguiﬂﬁléﬁL%’] A159NTLAZAIULATEN ﬂalﬂmiﬂ’m@ummamaaﬂmaﬂ
Fuiliendostiuszuugliduiunaznisifnlsnugise

Structure of DNA, genome, chromosome and nucleosome; regulation of chromatin
structure, transcription and translation; regulation of gene expression in the cell cycle and programmed

cell death; regulation of the gene expression through stimuli, nutrient and stress; regulation of the

gene expression in cancer cells and the immune system

Ex
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WY €eo RTVING N NQAANNTTY o (en-0-D)
SCBI 440 Industrial Microbiology

AdeRuneu MY bom

Prerequisite SCMI 203

AnwunumvesRdunidniiaudidglunsruiunimagnamnsUANanNNISAALENYA

v 9
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un3danunasnneg ieuldusyloed naiusne1dunid  waznssudslunszuiunisnanluseau
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'

Vel URnsuazseAuanamnssy dnsAnwigaiuuenan Ui eyl nuenaInnIsy
Encompass the use of microorganisms for the industrial production, isolation of
cultures and culture preservation, bioprocessing and industrial processes, observing activities at some

industrial factory

WYY @&en TN o (v-o-c)
SCBI 453 Coevolution

JvsAunau WU bl

Prerequisite SCBI 122

a6 a U !

AMNENNUSUUUASY Sznieianudnd dadnudnialddineaniu uasasatddlusyuuing
tadeiieades uardndsznevveitannnssan Tnowhlundssninaiivdudaifuily uazsewiegartumde
nalnnstastuiievedddidin unumeestiaunnisiiuselasiadavesUseans

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

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

WU <& PPN TR PAVRIE TS @ (en-lo-ev)
SCBI 454 Vector Biology

JdaRuneu WYY bow

Prerequisite SCBI 208

[ Na a

Auguinen a3TInen WugAans 393nstin wardnrineusensvesnvedilsaiies
Youiiflaudifynenmsunmduagnaasesia nalanmsiainenazdvinavesdsunndeudenisinitees
WINgYdlIn wagszuInINgl YU URNTS

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
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SCBI 455 Biological Control
dsdunau MY bom WY Lo LAY MY e
Prerequisite SCMI 203, SCBI 208 and SCBI 399
wuazdunsumnuaulnedis lun1sMIndngnienisinensuagnainIsunng

UsziAuaziegisvesnsaananstinmitenisussgnduagnisi
Approaches and procedures in the biological control to manage important pests in
agriculture and public health. History and examples will be given along with the application and

commercialization of biological control agents

WY <&o NIIANTUUAIARFUUUYTUINT on (en-0-0)
SCBI 456 Integrated Pest Management

JaRuneu WY o WAL MY mele

Prerequisite SCBI 208 and SCBI 399

NANNITIANTUUAIANIWUUYTUINTT danden dueiven LAZLATYFNA VO BuazuLIAn
N133ANITLUAIARTUUUYTUINTT MsUsEEndmalulagdinmlunisdnnisuuasdng nisuszenatdagdulunis
dansiagldmalulagnreuiimesuastiasaune walulagnisldivuaransdunid msvssendldmalulad
LOULDIADNTLUUA LATLUUIIADIFNINAITAIRT

Principles of integrated pest control, environment, ecology, and economics in the
management of pests; theories and concepts of integrated pest management with monitoring
techniques and the application of biotechnology current application of precision management,
bioinformatic technology, green and organic technology, the application of recombinant DNA

technology, and simulation modeling

WY o I NFIRUSNYTUNUF I an (en-0-)
SCBI 463 Basic Conservation Biology
JvsAunau -

Prerequisite -
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Miares@iingndeuiny AudazaNuNgveINITeysnEnsneInsTInmuazUaden

9

9 o s v o oa

MAsAnAIAIUTaINTaIENITINIM Mseysneseaulssnnsiaveliaiug sedudirudadldin sedussuy

]

1% '
) U s !

A seauiuiiazgiinin wdnn1sniseentuukazdnnIsvislulazuaniuioysny Ufduiusseninanis

ausnduardinuuywdlaaiusainsiauegedidulutowu



seiutiuan Mo O Len AMEINYIANERNT

uARlo  waNgnTIMemansUnidin a1v13ndTine AAIFVINe

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

WV Coel AINYINITNITANYIAMUNAINRANENITINN o (en-0-o)
SCBI 467 Interdisciplinary Approaches to Biodiversity
JudeAunau -

Prerequisite -

v a

LLmﬁmﬁ'ngmmﬁumwmmmawma%amw LL’ﬁ%ﬂ’]'ﬁ@i‘é%’ﬂi‘;ﬂﬁ’mﬁa’lﬂﬁa’lﬂ%?& I
ﬂ’]’iﬁ’l'ﬁ??]LL‘LJ'JV]'Nﬁﬂ‘lﬁ%’]ﬂ?’]&lﬂa’lﬂﬂa’]ﬂ‘lf]’]\‘i%’c}ﬂ’w\mﬂﬂa’m’ﬁ‘lﬁ’]ﬂ’]iﬁLLﬁlﬂﬁiNMa’lﬂﬁa'}B 9 iwsnmam%ﬁsimwa
daaumans uazuyvemans dnAnwidedidusinlunszuiunisiSeuia

Essential concepts related to biodiversity and biodiversity conservation; introductory

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

humanities

WYY &wlo egIauiuiugIu o (o-on-@)
SCBI 470 Basic Immunology

JaRuneu WA o LAY MY boe

Prerequisite SCBC 203 and SCMI 203

o

VANNITNUFIUNTIINGTANTY 2IAUTENBULALUNUINTBITTUUTANU N1TMBUAURY

vaarunglussuunfiuindauasiinainnisaiadunenas msdiauakaufau glauiuwuuefisaduay

9

o

91fkauRvef nalnnsvihauvesdulnden anneanulinunfivesssuugiauiu aegliui gilduiuunnses

Y

v
¥ U ! =

AMznsasglnuiusieliielderesnules Hiansaumnan1aIng19iauiu nseentuuindu

q

W
Y
UJURNTN9Inen

GG
Basic principles of immunology, innate and adaptive immune responses, antigen
processing and presentation, cellular and antibody-mediated reactions, effector mechanism of T and B

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

vaccine design, immunological laboratories

1)
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oo Y NAanlusEAvTMTnfne (FmsuinfneUsny1ninielsnisuuungsisiu)

AT &oo Fmensyiuwaduazluiana o (en-0-)
SCID 500 Cell and Molecular Biology
FvaRunau -

Prerequisite -
Finuaznisdsindoyanelumed msdehundanuluszuuinm lassaiuasvihilves
waa NMsdsdygIuveLTad nswusivewsas mswawlugaduliadinig Waunsuaznismeveses
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

MWAT &olo ANYINSI0NTAR o (v-0-&)
SCID 502 Cell Science
FdeAunDY -

Prerequisite -

nalnveswadlunsvudazuusguialuanaludsetozivad nsdnsodeans n1sandd
nsineiieiy warnmsufduiusseninamad Ypdnsveasad nmsmuaunsUisuanmresseaduaznisiin
uzi5e mydsdyanieluead N1IM0UALEEUYARRBNITATEA NI1TUIAIY NITYTILAZNITALVDUYAS
nsUfduiussenitaradiugatin Mneuauswesssuuniiduiuvasgad nesiulaluseauluanaveslse
vt

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

AT &om ANYIFNERSTINNTITEUY o (en-0-b)
SCID 503 Systematic Bioscience
FUeAunDY -

Prerequisite -
4N17LANAAYDIINNNY, SrUUlANiuLarividy, szuuUszam, szuunaiuile, seuuimla
wagviaeaion, stuumaiumela, ssuumaiulaane, ssuugeseims, ssuuseulivie, seuvduiiug, ysan

ASAUSEUUINGFARSTINN
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Homeostasis, Integumentary and Immune systems, Nervous system, Musculoskeletal
system, Cardiovascular system, Respiratory system, Urinary system, The Digestive system, Endocrine

system, Reproductive system, Integration of systemic bioscience

AT go& TnainendeszuuiargUmnislse o (en-0-b)
SCID 505 Systematic Ecology and Disease Emergence
FaRuneu -

Prerequisite -
YagIuveIsEULlnAIngl sruininetadelvinaunaiuduinaing i3I Tauins
dninewedlsagiilminaslsngifien auinauayisnisdemlssanmansifionnsdosiunazaiunulsa
Fundamentals of systems ecology, merging modern epidemiology with evolutionary
ecology, ecology of emerging and re-emerging diseases, ecohealth and transdisciplinary approach to

disease prevention and control

o, NUINIVIADNLET A2BE19518390

INAN @oc Wwutd o (e-lo-m)
SPGE 129 Tennis
FUeAunDY -

Prerequisite -

nanIngImansn1sivkasnIsussendlelumuila Usedd Uselowd aunsel ng uae
N1 aussonmvane sinugitugiu Idun msfigvidle nisfignudsile n1signnansennie n1suasvign
LazATANTIEULUUANNY Teussanfeauard msuindusasanudaendelunisidufimuia sataemnug
fugrumeingmanimsfinuesnuia

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, sports science of tennis

INAN @no v;l&maa ® (@--m)
SPGE 130 Soccer
FUeAunNDY -

Prerequisite -

o
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nanIngmansn1sivkarn1sUssgndldlunnuea Useid Inggevesinuea Usslowy
gunsal nquarszideu aussann ﬁﬂwzﬁugmmmmimz UEGERIURIREHA ﬂﬂiLgaaQﬂ NIV hagNITLaY
Huity mafiuinwigunsal mnuides msuiaidu uazanuvasnsis madunavealiieniseandsnie quaim
waZTUNUINIG

Sport science principles and their application to soccer; brief history of soccer
encompassing; benefit, equipment, rule 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

MNAN emlo Y1aLnnuea © (@--en)
SPGE 132 Basketball
FdeAunDY -

Prerequisite -

wanIngmansnisiwaznsuszgndlsluuanauea Uselewd niin 11589 113U
e uaz Anudaondblunisidu fheeiugulumaedeudl way nsfuuea devea ﬂ?iLgﬁJQQﬂ QUFENTFET)
uaznisiauiy Tufwuiainauea

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

INFAN @enen 298LagUDA © (e-lo-en)
SPGE 133 Volleyball
FU9AUNDY -

Prerequisite -

wanInemaninisiniwaznisuszendldluieaaduea Usslevi nfing 115879 N13ues
e war anuvaensglunsiay vnidesdulunsindeud nsiaugnileas nsiaugnilauu n9EsH nsane
fu s wer nsauiinluivneaaduea

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

bolcd
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WE ool winAnulumalulad b (v-0-@)
SCPY 173 Concept in Nanotechnology

JaRunou -

Prerequisite -

fugruunlumalulad domnagUseinsiaun naveuuIn LUIAAIINAIFUY 113
Usenaudiles namansaisuduiazlasaiiauluatouiy Taquily eyniauily vieuily NMsideukuunaeg
luana msAwnuvuaeddusgauluanaisszivuily Mafsunuussuudnnim mamnsslusaunag
Tassadafduefunisaionendeya seuunsthdsen uludidnnsedng wasdeseAvgdidnnsetindaoudy

'3

Binnseiindlnana Sunsizerfuiaiazgunsaiunly nsussivsgunsaliuilu indesdeldlulaseadaunly :
NABIPANTIAULUUNZQHY ﬂé’mqamiﬂmmawauLLazLﬂ%ﬁLm’mﬁﬁuﬁa nsUsEendluauIAm
Introduction to nanotechnology, definition 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, DNA
structure as an information transfer, drug delivery system, nanoelectronics and quantum electronic
devices, molecular electronics, light interaction and nanodevices, fabrication of nanodevices,

equipment used in nanostructures, scanning tunneling microscope, atomic force microscope and

surface analysis, future application

AUNY @enen AansdmIuAITH o (b-0-&)
SHHU 133 Rhetoric for Leadership
FUeAunNDY -

Prerequisite -

LLU’JﬁﬂLLazﬂﬂiﬂaL%iaﬂﬂ’l’wéjﬁ”l AUNNULAZVDULUAUDIIINAIENT AUAIAEUDIIN
manirenziih nénnsuazimaianisgsle wadansils msaunun nmswalufiansisas n1sdunival uas
nsdnauad iUk

Concepts and theories of leadership; meaning and scope of rhetoric; importance of
rhetoric for leadership; principles and techniques of persuasion; listening, conversation, public

speaking, interview and presentation techniques for leaders

fo)s)
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ENGE 102
FuUeAunaY -

Prerequisite -

ANTAUNANINAOTN

Graphics Information

o (v-0-&)

WWIRANUGIUSDIENTAUNANIATN 19U WuNdl N5 URWA WaUES waganse Aldse Ty

WoN153Ans N1sRRdula N1TIATIER UaensEeans MSTANITLaENITIUTITaNAlUSULUUTDINNAILAY

JaAIY BAYEDNH N1TULANDANTAUNAIINAN

Basic concepts of information graphics such as charts, graphs, maps, diagrams, and

tables for management, making decision, analysis, and communication. Management and collection of

data in the formats of pictures, numbers, text and statistics; presentation of information graphics

alo U9 dNa 1AVUTTIRITATUTEYITU AunuaLasAudivasIsd

alo.e 819130FSURAYIUNENENT

N-DE0E-0OEEYX-XXX

University of York /
2547

WAL (@VInenang
wInaew) /
UAINRUNTAAE /
&

- WU (R8TIINE) /

PANTUNNTINEG S /
b&mnc

y y AL AMAA (F1v1)/aa10w/ - .

# Yo-uuana - e e HAUNIIYINTAGA
N193IYINT Yndnsansinen

o | wwanmaiiv Aung | demansnasd | - Ph.D. (Biology) / Vongsetskul, T.

Jangpatarapongsa, K.,
Tuchinda, P., Uamsir S
Bamrungcharoen, C,,
Kumkate, S.,
Opaprakasit, P.,
Tangboriboonrat, P.
(2016) Acanthus
ebracteatusVahl. extract-
loaded cellulose acetate
ultrafine fibers as a
topical carrier for
controlled release
applications Polymer

Bulletin (73) ; 3319-3331

el
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o | welguney wadila 919158 - Ph.D.(Plant Biology) / Saengwilai P,Meeinkuirt
O-®0OE&-0OE&MX-XXX Pennsylvania State W, Pichtel J, Koedrith P.

University / 2556 (2017) Influence of

- M.ULAYIANENSUAU @ | amendments on Cd and

@nen) / Zn uptake and

UMINNABUTNS / accumulation in rice

b&&o Oryza sativa.in
contaminated soil .
Environ SciPollut Res.; 24 :
.67-15756

o | WeAsIing dnusu 919158 - Us.0. (@5Iensdnd) / | Sitprija V, Sitprija S (2016)

MN-OOOE-OMEEX-XXX IHAINTNUNTINEIFE /| Renal Injury Induced by

o&&mn Marine Toxins: Role of

- WAL (VNN lon Channels. SRL
AEINNIIN) / NephrolTher 2(1):1-6.
PRIBINTUUN NS /
béc

- M. (@Inen) /
wﬁwmé’amwsmam%
/ o&mns

< | wedunuuy 919158 - U.0.@nen) / Kolasartsanee, I. (2016).
namansiail UNINYNABUTRS / Patrol area determination
®-®OO0R-OOGNX-XXX o&&e using the prediction from

- WLULASATINSUAYU @ | Pileated Gibbon
@vinen) / (Hylobatespileatus)
UMINNRBUTANS / distribution.

&= Srinakharinwirot Science
Journal. 32, 151-160.

& ‘m&J‘WQ‘Hﬁ 919159 - D. Eng. (Bioengineering) | Ngernsombat C., Sreesai
WQJJ’J?N@?GB'EJ / Tokyo Institute of S., Harnvoravongchai P.,
®-®0OE-0B@DX-XXX Technology / 2558 Chankhamhaengdechas.

- M. Eng (Bioengineering) | and Janvilisri T(2017).

bl
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/ Tokyo Institute of
Technology / 2555

- MUNEIRTINSUAU @
(wmalulagdinn) /
UANINYIRBUAAS: /

b&&m

CD2068 potentially
mediates multidrug efflux
in Clostridium difficile
Scientific Reports 7, 9982.

alolo 81913589U52AMENGNT

®-EO0BOE-OOENX-XXX

Pennsylvania State
University / 2556

- MULAYIATEUNTUN o
@nen) /
UAINYIFLNTAAE /

b&&o

r p AU ARl (d197)/8a10y/ NAITUNISIBING
0 Y-UIUENA Lo o .
" N9INT Yndsanshinen a5
o | weEgiY) Aung | §Eemansnansd | - Ph.D. (Biology) / Vongsetskul, T.
N-D&0E-00&IX-XXX University of York / Jangpatarapongsa, K.,
2547 Tuchinda, P., Uamsir S
-y, @ neraniay Bamrungcharoen, C.,
wngaow) / Kumkate, S.,
LININYIALUTARG / Opaprakasit, P.,
[SYcdcd Tangboriboonrat, P.
- .U, (R%¥Ing) / (2016) Acanthus
ﬁ;maﬂﬂiifmmﬁwmﬁﬂ / | ebracteatusVahl. extract-
& loaded cellulose acetate
ultrafine fibers as a
topical carrier for
controlled release
applications Polymer
Bulletin (73) ; 3319-3331
o | welguney wadla 919159 - Ph.D.(Plant Biology) / Saengwilai P,Meeinkuirt

W, Pichtel J, Koedrith P.
(2017) Influence of
amendments on Cd and
Zn uptake and
accumulation in rice

Oryza sativa.in

o
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contaminated soil .
Environ SciPollut Res.; 24 :
.67-15756

MQYITNATY

®-EO0OE-0GE DX-XXX

/ Tokyo Institute of
Technology / 2558

- M. Eng (Bioengineering)
/ Tokyo Institute of
Technology / 2555

- WLULNTRTINTUAU
(walulaganin) /
IMINeduuiing: /

b&&m

o | WeAsINg dnusu 919158 - U3.0. (@35ensdnd) / | Sitprija V, Sitprija S (2016)
MN-OOOE-OMEEX-XXX IHAINTUNTINEIFE /| Renal Injury Induced by
o&&em Marine Toxins: Role of
- WA (VI lon Channels. SRL
AENNIIN) / NephrolTher 2(1):1-6.
PRIBINTUUN NS /
bé&c
- M. (@Ien) /
m/iﬁﬂnmé'smwﬁmam%
/ o&mns
< | wedunuuy 919158 - U5.0.@7Inen) / Kolasartsanee, I. (2016).
namansiail UMINYNABUTARS / Patrol area determination
®-®OOB-OOGENX-XXX o&&e using the prediction from
- MU @Ien) / Pileated Gibbon
UPINEAeNAna / (Hylobatespileatus)
& distribution.
Srinakharinwirot Science
Journal. 32, 151-160.
& mEJ‘Wé]‘H‘VT 919159 - D. Eng. (Bioengineering) | Ngernsombat C., Sreesai

S., Harnvoravongchai P.,
Chankhamhaengdechas.
and Janvilisri T(2017)..
CD2068 potentially
mediates multidrug efflux
in Clostridium difficile
Scientific Reports 7, 9982.
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alolo 919159UTEIMENGNAS
4 Ya-unuana .. Al (6191397)
9 DY . ALVUINIIVINTG o g 2 4
BUUT2INIVATUTTUVI1YU #01UU : UndsanisAnen
®  uNa@NdnTal Aand FNENI1915Y Ph.D. (Entomology)
an-e¥NOD-0O&MX-XXX University of Massachusetts : 2532
b welsgndn lnaAgRgnd 3O9AANTINNTE Ph.D. (Chemical Engineering)
N-IER@B-OOOOX-XXX University of Melbourne : 2542
o udnnnsal ngrensy 509@M519159  Ph.D. (Entomology)
N-OERE-00OEX-XXX University of Massachusetts : 2532
¢ wwaulavyd Alnaung 509M@n519159  Ph.D. (Zoology)
N-0JORB-OOO@X-XXX University of Florida : 2530
& wnamell avuvsEn 50918519159 Ph.D. (Biology) University of Texas at
N-®0EB-06)&OX-XXX San Antonio: 2546
5 WNEANIEIIMT NNy 599M1@n519158  Ph.D. (Molecular Genetics and
&-©06B-000EX-XXX Genetic Engineering) Mahidol
University : 2546
o WeYnd Bequens 599M1@n319158  Ph.D. (Biotechnology)
N-GO0OB-0EIEX-XXX Osaka University : 2548
& UNEEAY ANNG HYIeMans19158  Ph.D. (Biology) University of York :
-0 E-0O&NIX-XXX 2547
«®  UNENIINT aguvIRIYd HYIeM1ans19158  Ph.D. (Ecology Ethology and
N-0OR@-00EOX-XXX Evolution)
University of Ilinois at Urbana-
Champaign : 2547
00 UNENIIN piseaTad HYIemans19158  Ph.D. (Biology)
N-BNERE-00OEX-XXX University of Alabama : 2550
00  UNATNA YIYTWAUAY HYIerA1ans1a1sd  Ph.D. (Biotechnology)
- OEHOM-OODX-XXX Mahidol University : 2547
ol UIBLUEY TuAY HYIeA1ans1a1sd  Ph.D. (Horticulture)
N-®OBB-0OEEX-XXX Purdue University : 2549
om  WEITIVE o A 919159 WA (NNYAEnN3) Pansal
M-@BOE-00MEX-XXX UAINYIFY : bdlo
o UNFAUNWA d135yilv 919156 Ph.D. (Horticulture)

n-Dlwo&-oolmx-XXxX

Pennsylvania State University : 2546
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wegnna Lnduzium
N-60BE-0O0DEX-XXX
wesedl ynyUies

MN-®00E-0OMOX-XXX

WESAUINT 3055
M-V NEK-0 OBRYX-XXX
WeATINGg dnuim
MN-GOBOE-OMNEEX-XXX
WA ﬂqué
N-GOBXR-OOMEX-XXX
wethy gl

MN-60LO-0EEEYX-XXX

wiglgumy uwasila
@-®OBE-OOEEMNX-XXX

weendy I3ngRna
O-CERKX-0O00OX-XXX
Y19@1I0aa Aduaian

OEORR-000MIX-XXX

UNETINSUYIRAN dUSWUS
MNEOOE-0OGEEX-XXX
WLBUNUUA narEnsLal
@~ GO0 E-OOGMX-XXX
WBNOEN NIYITNATY

G-O0OE-0E)E DX-XXX

Pefal 5199

- 0&@B-E&®EO0-XXXX

il
U

819158

819158

819158

219158

219158

219158

YFEANTIANTY

819158

219158

219158

219158

219158

819158

IB9FANTIINTY

oo

Ph.D. (Biological Sciences)
University of Exeter : 2547

Ph.D. (Plant Pathology)

Cornell University : 2545

Ph.D. (Molecular Biology)
University of Southern California :
2547

Ph.D. (Anatomy and Neurobiology)
University of Kentucky : 2549
Ph.D. (Animal Physiology)
Chulalongkorn University : 2553
Ph.D. (Biology)

Mahidol University : 2553

Ph.D. (Molecular Genetics and
Genetic Engineering) Mahidol
University : 2550

Ph.D.(Plant Biology)Pennsylvania
State University: 2556

D.Sc. (Biological Science)

Kyoto University, Japan: 2556
Ph.D. (Cancer Biology)

University of Wisconsin-Madison,
USA.: 2558

Ph.D. (Biology)

University of Waterloo, Canada: 2557

Ph.D. (Biology)

Mahidol University : 2557

D. Eng. (Bioengineering) Tokyo
Institute of Technology 2558
M. Eng (Bioengineering) Tokyo
Institute of Technology 2555
B.Sc. (Biology)

University of Aberdeen; 2517
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mlo.en 819159U5TI1INAULAE A9

nb.ene AMYINYIFIANT UNINLIFEUTRRA

ao.nlo ANZIIANMARNTLATIYYEAENT UINeSeLiing

.o AMLAIUANERNS UM INYIDLURRND

mo.c B115INLAY

§ Fa-uwEna Al (6191397)
7 1 i 3 o a4 o =
. ARG aondu : Yndnsanisiinen
VUL IUATUTTVI VU
. . Ph.D. (Botany)
UNANUIRYT LATBAITIY . o , .
® ANANS1A5Y University of Wisconsin : b&ae
M ®O®E 0ODMX XXX
wwitla waadan . Ph.D. (Biology)
© ANERNT19158
N ®OOE 0OMEX XXX Osaka City University : b&ne
wewdy Juniilaes . Ph.D. (Pharmacology)
o ERNGRGIZFRORER
n @0l ooalox XXX University of Cambridge : o&ae
UNUIIN ANSINE ) Ph.D. (Molecular Biology)
& ERNGRGIZERERET
M ®O0G® OOODEX XXX Texas Woman’s University : o&loemn
wieivlsva 33AUA » .| Ph.D. (Entomology)
& HYIVANAATINTE
M ®OOX OGENEX XXX Purdue University : b&low
U9BUT1 UIREdRE » .| Ph.D. (Entomology)
D HYIUANAATINTE
N OEOE 00OEX XXX University of Maryland : b&ene
WWATYNG SAUNIUNTD . Ph.D.(Biodiversity Environmental
& 919138
N GOGE OOMEX XXX Education) Yale University : w&ane

3 a o ¢ =) o a
<. 33AUsEnaULNgINUUITEUNITAUNIAEUIN (N13NNITU KIDEKNIANEI)

wangnsilafmuanisineu vse anfadnuly

€. TaMNRUALNYINUNITNIATIIIUNGDITUIRY

&.o ANDSUNlneLD

wanaasilalonalimindnuyvilasenudde Tudssduiuaulaludeglu aeldnsuusiuazqua

V8387115INUTNYIIVY MY <R, WYY €ee FMTUNENANTUTYYINTNIIVING Wagd¥ MW ot FMTU
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Vongsetskul, T. Jangpatarapongsa,
K., Tuchinda, P., Uamsir S
Bamrungcharoen, C., Kumkate, S.,
Opaprakasit, P., Tangboriboonrat, P.
(2016) Acanthus ebracteatusVahl.
extract-loaded cellulose acetate
ultrafine fibers as a topical carrier
for controlled release applications

Polymer Bulletin (73) ; 3319-3331
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- Ph.D.(Plant Biology) /
Pennsylvania State University /
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Saengwilai P, Meeinkuirt W, Pichtel
J, Koedrith P. (2017) Influence of
amendments on Cd and Zn uptake
and accumulation in rice Oryza
soil

sativa.in  contaminated

Environ SciPollut Res.; 24.15756 :
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Sitprija V, Sitprija S (2016) Renal
Injury Induced by Marine Toxins:
Role of lon Channels. SRL
NephrolTher 2(1):1-6.
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Kolasartsanee, I. (2016). Patrol

area determination using the
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prediction from Pileated Gibbon
(Hylobatespileatus) distribution.
Srinakharinwirot Science Journal.

32, 151-160.
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- D. Eng. (Bioengineering) / Tokyo
Institute of Technology / 2558

- M. Eng (Bioengineering) / Tokyo
Institute of Technology / 2555
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Neernsombat C., Sreesai S.,
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Chankhamhaengdecha S. and
Janvilisri T(2017). CD2068
potentially mediates multidrug
efflux in Clostridium difficile
Scientific Reports 7, 9982.
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. Alignment between PLOs & Higher Education TQF 1

TQF 1
Graduates Competencies / Skills / LOs

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6*

Competency/skill 1 : Moral (Ethics and Moral)
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Competency/skill 2 : Knowledge
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Competency/skill 3 : Cognitive
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Graduates Competencies / Skills / LOs

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6*

Competency/skill 4 : Communication (Interpersonal

Skills and Responsibility)
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Competency/skill 5 : ICT (Numerical Analysis,

Communication and Information Technology)
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Competency/skill 6 : Psychomotor (if applicable)
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TQF 1 Graduates
Competencies / Skills / Los

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

Competency / skill 1 : Moral (Ethics and
Moral)
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0. fAnd1lnuazaszutinlunsufuRnu

AITYUTTUNIIBINITHRLIV TN

0.& LANTNANBWATAUANTILYOIEDY

o.& 1wnas150uy

Competency / skill 2 : Knowledge
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Competency / skill 3 : Cognitive
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Competency / skill 4 : Communication

(Interpersonal Skills and Responsibility)
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Competency / skill 5 : ICT
(Numerical Analysis, Communication and

Information Technology)
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Competency/ skill 6: Psychomotor
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U
. . |Program-Level Learning Outcomes
- miaenn
TNEY d - (PLOs)
4971 (Credits)
(Course
(Course Title) 5 _
ID) 2 5 g
‘e Q 2 =z
on IS v = = <]
° a 2@ % < %m % © é
2 |8 &2 8|2 3 87 8
NANGATUIUNYINTNIIVINTUALANGATUTYIATNISIVINITUUUNGRFIS 1 YU o (Year 1)

A1ANSANYIN o (Semester 1)

FIFIND eom [N1YIBINGYILAU o on
LAEN 103  |English Level 1 (o-lo-&)
AFND @om

W30 @0&  |NWIBINQUITAU & 939 m o
LAEN 103 |English Level 1 or 3 (o-o-&)
or 105

AN @oe |MIAnwIlUen WLy YS ©

MUGE 101 |General Education for Human Development | (e-l-e)

LN w0l [FsnuFnuuiionisiiaunmywd on

MUGE 102 |[Social Studies for Human Development (o-o-&)
WY ol [UJURNTsTIIMNEN ® |
SCBI 102  |Biology Laboratory | (o-en-0)
MY oo [TTIMEWHI o ©

SCBI 121  |General Biology | (v-o0-@) !
WAL eom Wil o o

SCCH 103 |General Chemistry | (en-0-9) |
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A1ANSANET o (Semester 2)
AAND @o&
730 @ob  [MEIBINGUYILIU b %39 & o
LAEN 104 |English Level 2 or 4 (o-o-¢&)
or 106
LN @om |AaUzAnginsiitensiauNy e ©
MUGE 103 |Arts and Science for Human Development | (e-lo-e)
AR eoo |Aatzmsldnwilveienisdeans
on
LATH 100 |Art of Using Thai Language in
(o-lo-&)
Communication
WYY @0 [UHURNTENTIINET b ®
|
SCBI 104  |Biology Laboratory |l (o-an-@)
W el [FAMETI o m
|
SCBI 122 |General Biology I (en-0-)
WA woc [l b o
|
SCCH 104 |General Chemistry |l (en-0-D)
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WA oo |UJURNSATTRLY ®
SCCH 107 |General Chemistry Laboratory (o-on-@)
WMAM oo [ANNSLTIRYRUTATY on
|
SCMA 163 |Ordinary Differential Equations (n-0-)
WA o [WANE b o
|
SCPY 158 |Physics |l (en-0-o)

NANGATUIYNYINTNIIVINSUATANgATUSYUIAINIIYINTWUUNRFIS 1

U © (Year 2)

21AN15ANEN o (Semester 1)

AFND oom ﬂ'ﬁE)l"luLLazﬂqiL%HULﬁaﬂqia‘aaqi o
LAEN 263 |Reading and Writing for Commmunication (@-lo-n) "R
AAND enc® ﬂ'ﬁ?{‘@ﬁqiﬁ?SﬂqﬁqﬁﬁﬂﬂﬂmqmﬁGWUﬂqiﬂj 5]
LAEN 341 |Situational-based Communicative English (@-lo-en) "
WG oo |MIFRANTNTINE AR ©
SCPL 292 |Scientific Communication (o-0-b) "
WAl bloo |\AiiBuNIed o
SCCH 220 |Organic Chemistry (on-0-0) "
WAL box [UJURNSANBUSY ®
SCCH 229 |Organic Chemistry Laboratory (o-en-@)
W oo [Wugmanimly o
SCBI 240  |General Genetics (en-0-9) "
W bom [JaTTIME Do o
SCMI 203  |Basic Microbiology (o-on-&) "
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AN mac [Msiiausnanudunmdngy o
R R
LAEN 338 [Effective Presentation in English (@-o-on)
W bloo [93u5353I0TIN o
R R R
SCBI 220 |Ethics for Life (en-0-D)
W oo |AunaInaelulanvesdlivin o
R R R
SCBI 230  |Diversity in the living world (en-0-o)
WA wom |TUALILUDIU o
R
SCBC 203 |Basic Biochemistry (en-0-D)
WYA woe [UJURNITHIATIUDIM ®
P
SCBC 204 |Basic Biochemistry Laboratory (o-b-@)
WY wo |dniliiinszandumndd <
R P R R R
SCBI 208  |Invertebrate Zoology (n-lo-6v))
WY owo |TIINENTERUEATLALIIENATILEY <
R R
SCBI 270 |Basic Cell and Molecular Biology (€-o-&)
VANgATUIYYINTNIIYING YU o (Year 3)
A1ANSANET o (Semester 1)
W mo¢ [dnddnszgndunad <
R R/P R R R
SCBI 305 |Vertebrate Zoology (en-o-e1)
WG oo [Wenuman§ialy o
R
SCPL 286 |General Botany (en-0-)
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SCPL 287 |General Botany Laboratory (o-en-@)
2ANSANEN b (Semester 2)
WY nec |TIANR on
R R R
SCBI 314  |Biostatistics (en-0-)
WYY oo |TTRIUINTG o
R R R
SCBI 322 |Evolution (en-o-')
WY moe [UURNISTIATA ®
R
SCBI 324 |Biostatistics Practice (®-o-an)
MY o [TaEIneniabl on
R R/P R R R
SCBI 399  |General Ecology (o-on-&)
USue3n19391n1s YuUN & (Year 4)
2AN5ANEN @ (Semester 1)
WY &=en [LATIUITENNTIING o 5
R R/P R R R
SCBI 483  |Senior Project in Biology | (o-o-)
WY oo |[FUNUINNTINGT o ®
M M R
SCBI 471 |Seminar in Biology | (@-o-b)
WY Cor [NTLUIUNTASNETIALALDDALUUNIGTIINGN o
M M M M
SCBI 428  |Biocreative process and design (en-0-9)
2ANSANEN b (Semester 2)
MY @olo |[FULUINTIINGT ®
M M M
SCBI 472 |Seminar in Biology I (@-0-b)
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WG oo [Wenuman§ialy o
R
SCPL 286 |General Botany (en-0-)
WG o [UFTRNMHgnumandvily ® -
SCPL 287 |General Botany Laboratory (o-an-@)
AAMsANET B (Semester 2)
WY o |TIADH o
R R R
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WY ablo [TINUINTT on
R R R
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WY aloe [UHURNSTI0R ®
R
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R p R R R R
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M M M M
SCBI 428  |Biocreative process and design (en-0-9)
AANITANENT la (Semester 2)
W oo [FUNUIMNTIINGT o ®
M M M
SCBI 472 |Seminar in Biology I (@-0-)
W e [INURNUSUTEY Y93 o
A A A A A A
SCBI 499  |Undergraduate Thesis (0-e=-D)
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W moe [INYIAENTNIMELA «
R P R R
SCBI 304  |Marine Sciences (en-o-6v)
WY mes |TIINYINITLAIGY on
R R
SCBI 317  |Developmental Biology (en-0-)
WY mee |RANEIAYATTINGIVDINY <
R R/P R
SCBI 319  |Essential Plant Physiology (en-en-)
WY mlos) |WANAITINEVDIFA «
R P R
SCBI 327  |Principle of Animal Physiology (en-lo-¢)
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W adlo [lalasyatianistainen o
R | RP
SCBI 352 |Microtechnique in Biology (o-o-&)
WYY n&€  [USANINGD &
R P R R
SCBI 355  |Parasitology (en-en-¢v)
WYY m&o  [AYININUFIY <
R p R
SCBI 356  |Basic Entomology (en-lo-¢)
W oo [WBIMERTAIINdoNNLgIY ©
R R
SCBI 360  |Basic Environmental Science (o-o-&)
WY de |N1FIANTAMUNINLN on
R | R/P R
SCBI 361  |Water Quality Management (o-lo-&)
WY mom [9aTTINENFWAERY o
R R
SCBI 363  |Environmental Microbiology (en-0-)
WY aele [MIUszenaldluginerseavliana o
R R R R
SCBI 372 |Molecular Biology Applications (en-0-9)
WY meden [INANARUFIUNTTINEITEAULLENE ©
R P R
SCBI 373 |Basic Techniques in Molecular Biology (o-o-b)
WY <nan | FIINENTEAULUANANNITUNNE o
R R R R
SCBI 433 |Molecular Biology in Medicine (en-0-)
WY @ [N1IATUANNITUARIDBNVDIEU on
M R R
SCBI 434 |Regulation of Gene Expression (en-0-9)
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R P R R R
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M R M M
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Usgiandayaainsidgauniwgnisianiasvgioasdsasegieiiussansam Uuﬁ’ugﬁm%aﬁismazmm
nszuiindedaninden msusulgméngnsendenisfiansandeyavesfiioadesiundngnsmnngumunasi
ASEAN-UNIVERSITY NETWORK QUALITY ASSURANCE (AUN-QA) affuayunisiseunsaaumuuleu1svad

a

UANENFEAANENNAN T3 aNadnS (OUTCOME- BASED EDUCATION) WagfuNsousnnsgLAndl

SEAURANANY

& arszddglunisuiudsauily

voldsuuiasdeussammdngns il

Wiy wangnsunAuasnangnIiagisu

\Ju wanansUSyassmainnisuasnanansu3yg1ssmnaynsuuuiagisiu

&0 mnpininuThly veusulgs fell
&.0.0.0NBNTEIVINGATFIANMAR Tz BAARST I b Tt Gl

a

mhein (gu)-ujiR-Auainnienues)

AN @om wWiswgAansluTinussdniu an (sn-0-o)
ENGE 103 Economics in Everyday Life
dUUY o&o ATIYIVTTAUIUTN o (en-o-1o)

SHHU 150 Code of Professional Ethics
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ENGE 104 Dangers and Safety in Daily Life

AN eod ‘gmﬂmiqmmwLLaséqué’am on (en-0-D)
ENGE 105 Integrating Health and Environment

NAAN o0& nsUsTENANUARLTILMDS on (en-0-D)
ITCS 155 Computer Applications

Eo.m WNILININGUINAIAUAENTLAZLUYBEAIERTIINIUY o 187331 A3l

e (Ngud-UiuR-AuaIfIenuLed)

1IN bloo SSusssuLiedin o (en-0-o)
SCBI 220 Ethics for life
A195U18I83N
1IN0 PSussuiiiedin o (n-0-1)
SCBI 220 Ethics for life
Av1deFuneau -

Prerequisite -

s3usssulunsfinun@aiven Inermaninisunmduarinemansauandon 9558UTN
N8 mﬁﬁduwwéuaz?qﬁ%ﬁm fhegeuardayriiinduate waznsuidammaii

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.

0. Wumermnaindnuihily nguinineians adamanisiunm o sein fil
Miefn (Mgud-ujiR-Auaimenies)
1IN o aunarnvanglulanvesdidin o (en-0-o)

SCBI 230 Diversity of The Living World
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N7 oo arunainvanglulanvesdailtie
SCBI 230 Diversity of the Living World
AUsAunou -

Prerequisite -

o (en-0-o)

AUMAINUABVDIFITTINAMNEIAYN TN NI THUINITVOIFITTIN N1TUSURINTTLAR

ddiTinviinlvainisgeyius nswdsuwdasanmemalandeiiniesssuni

Diversity of living organisms, biological significance, life evolution, adaptation,

speciation, extinction, bioconservation, climate change, natural disaster

& ONUINTB AN

@

&.e NENIILIVIVIAU 91U @ 18739 F19i)

WAL @O UFtRmsiaiialy

SCCH 109 General Chemistry Laboratory
AU @om IGRLEG!

SCMA 103 Calculus

AN @om aunsL3seunusansiy

SCMA 163 Ordinary Differential Equations
WA oo adRrans T

SCMA 180 Introduction to Statistics

[

& LNFIYIVIVIAU 1IN & S18791 Aadl

WAL ®06 UFtRmsiaiialy
SCCH 107 General Chemistry Laboratory
A195U18I83

a wva v i

mhefin Mauf-ujuR-Auaimenies)

o (o-a-®)
o (en-0-D)
o (en-0-D)

o (v-o-&)

a wva v

e (Mud-ujuR-Auaimenies)

o (o-a-®)

wiatamlumaall wag NMmeassnetosiuilonildviedmll: aumedl sauaans

wil el n1sduasziansdunsd msdunszvansetiunid nslseidlsunn UfAsensawataznis

Imnsm vosuds way msdraedluana nsilnvinvenisdeansanudmaenil nstnvinvenisinausuiugau
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General techniques in chemistry and some experiments concerning lectures in
general chemistry; thermochemistry; chemical kinetics; electrochemistry; synthesis of organic
compounds, synthesis of inorganic compound; quantitative analysis, acid-base reaction and titration;
solid state; and molecular modeling; practicing communication skills in chemistry; practicing teamwork

skills

AU e0c LLﬂaﬂﬁﬂ o (en-o-o)
SCMA 118 Calculus
A5V

alln nazsoillos Tomnazandiveseyius syiudvesilsiduiivadn Heiduasniivia
Hariduands daidundlnadd Heddundlnafifnndu feidlamesluanuasileridulamesTuanuni mam
auiuslagUseny ayiusduduas nad1ufisayius n1suszendnismeuius suwuudaliddivuauay
waninauilatdnng Uferuiusuazn1smusnug wadanismusius Usiuslinswuy nsussendnismusnug
Sivetiuduazoynsuetiud fleiduvemanefuls alnuazanuseiilesesiliiduvemanefuls oyiudedes
HARA TR YRS TINLAL DYNUTTIY

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 aunsL3seunusandiy on (n-0-o)
SCMA 168 Ordinary Differential Equations
ANB5UIIIIUN

NswuzdnAaNNTeYRUsaNLY dun1sleuTUSTAdusuAUnile aunseyRuslids
dududunila n1sUszyndaun1sdudunils aun153eyRusBLduduiuant N15UseynAaunIsoufuaes

AUNTRBRAUTUAUEY SEUVANNMITAE Lvisng AmesTuuug
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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

WY o UURN5TaDA o (@-0-en)
SCBI 324 Biostatistics practice

A195UNYTI8TUN

AU WU e

Co-requisite SCBI 314

1Y) = v N a = a ¢ aa = a ua a s aa
ﬂ'ﬁﬁ]ﬂLG]3EJN‘UE]H6V|’N“U’J’JVIEJ’]LW@W13’JLﬂi’]%‘Vi‘VI'Nﬁﬂﬁ] EJﬂ‘l]g]‘UG]I‘UiLLﬂiﬂJﬂ@N‘W’JLGl@iVﬂ\mﬂ@

WEAINITIATIENVRLANNTIING WL aDA
Preparing biological data for statistical analysis, Practice in statistic computer

programs, Demonstrate statistical analyses of biological data sets.

Mo ASEUIUNNTAS AT IALALBDNBLUUNINTVINGN on (en-o0-o)
SCBI 428 Biocreative process and design
ANDSUNYSIBIUN

szymsfunudunevestlym nszvrunsuladym mseenuuuuAnuazIUIARFISY
a¥$19a33AN13AUMITaLAANTEUUFIUTBYAANSTI TN N1sAUMTayadng uteyaninddunalyyingvuneg
wazsziduiiadesiunmsiaun mslinseilenia wWhune fiAeades mnudue FaTIansuszidiunuies
gngeu uds uazdnennlunisudadu insemuaznissmnuiugdunsuszgndlivinuznszuiunsdouile
mM3fuuaziamn mseenuuuUsraunisal n1sadsdeetnadeassfmadianstiaueuuIRARUUAI uWIIAe
wazusesnngiiuszaunisallunisiauimalulagnisiudssiiulasinisngy

Problem identification; Problem solving process; Design thinking and creativity;
Information retrievalfrom public and IP databases; Law and regulation; Opportunity analysis:

Identification of target(s),stakeholder(s), value and implementation; SWOT analysis: strengths,

weaknesses and competitiveness; Social etiquette and collaborative skill; Applied creativity in research

®6mno
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and development, Design experiences, Creation of creative media, Presentation and idea pitching, Idea

and point of view from the experts in research and development; Project peer reviews

. lassadrmdngasatendinsuudsauile WaSsuisuiulassaiaufuuazinaeiuinsgiu

= a o/ = L éj
ﬂi%VIi’J\‘iﬂﬂ‘l?}’]ﬁﬂ'ﬁizﬂUU%muéy’m‘i N.A. bé&d< Usqnamu

NAUTINIATFIUA NangasuIIn3
- . nangnsuInyey1n3 T
N3EN3TANYIZNT - NN9IYINT
N193YIN15
NUINIY FTAUUTRYY 93 WUUNAFISIY
WA, bEdw nau n& noau LN
(mengas < U) | Uuuge | USuuge | USuuge | USudss
o yndrAnuAnunaly liitfosndn mo mo mo Mo Mo
NRNARNAERSUAzIYEAIENS ol ®0 ol ®0
- NRINYINW ol o& ol o&
- NAWIVTINEFNART WAL ANPGRS 5 & 5 &
® WUINIYNANIL laitaendn oo o o & o
- WA ne ne ne ne
- AMaNIZIUTIAU e <o & <&
- AU IZAUEDN ®o ®o ®o ®o
® WUINIYUADNLET laitaendn v b b b b
UIUNYAATIARDANANGAS Litfesndn oo olb ol @mo ol

©MNeE)



seiutiuan M e Oin Cen AU INYFERS

uPRlo  NANEASINGFNERTULIAR A197139137INeN AR IINEN

AMANUIN O

$1888198ND1 TR URAYUNANGNS

[ %4

4
3
919158UsEAMANENT UWAZe1TINLAY

ean



seiutiuan M e Oin Cen AU INYFERS

uPRlo  NANEASINGFNERTULIAR A197139137INeN AR IINEN

AANUINTIWBLBENNTERSURRYaUNENGNS
919158UsEMANGAT UaTANITINLAY

¢ Y a LY (3

n. 819138ESURAYIUNENEAS Waze1A1sdUsEimAngns
®. %a—uwaqa U9EIENTl A’

YA/AULRUINTIVINTT FNERT19158 AS.

i APIVITVINGT AUEINYFNERS UnTINeUing

a01uvvinau N-514/1 Aginemans (weyiln)

UszannmsAnu
AN GAVRERA dusamsanerandarvu WA
Ph.D. Entomology University of Massachusetts, U.S.A. o&mlo
M. FPINY1@NIZLINA DY UANINEISUUTNA bl
M.U. FInen UV TIUAY b&lbo

av o ] o
ﬁﬂu'aﬁ]ﬂma‘iﬂi] UIDUAINYIUIYNT
FANUTLINTVRWLAINNNTUNNEUaz NN e Torineiugenans

NBIMUTIBVTOHANUNIYING (AIUNUIUIATTIUNENENTTEAVANAN Y N.A. beew)
®. Julsirikul D, Haymer DS, Kitthawee S. Genetic structure and diversity of the

Diachasmimorphalongicaudata species complex in  Thailand: SSCP analysis of
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