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Tsaneuia saemhenuenty Wy visvadamdaiusuaznanvnssueimsing 4 feanusold
anuinudlaldndlsseuutlunsiuainise wanons wagihaumeiudandeaieussing

nansEnuinTuInanglanseudnUssinalulaniiaslasunansenu wenainiinisusinguaslse

(%
wa o

gUAT vy Taulsa uazlangUAlvg wWu SARS MERS wag COVID-19 lidinanssnusioguainuas

Uszmwu nsiianuianudnlalusnudvineragyibianunsadnlaaivg 81013 mshnsie uagisUeiu
WAz FstiganAURunTErunkastslvUsEnvudaunmnandenn Josiun1sunsseunves
salasialy



15

Tusnuasugia Usswalnailuunawdnensnddgurivilavedian Jadinanvangnsaiu

FIngrausadrinnulunAnsneAswaranaIunIsLeIMs daibrussmalngliviauaausins

=

wazaunsadmandnvansineaseantudsssinang o lunstisdsasuesugialinulssna uaz
ﬁ?ﬁﬁyﬂizL‘Vlﬂl‘VIEJETQL‘ld]‘uLLMa'ﬂVI%JWEJWﬂﬁﬁﬁﬂmﬁﬁﬂgﬂ%’]\iﬁ’mﬂﬂﬁ dn i o wazniameia N1siaug
masuTinenagszuuinaazannsatigluniseyintuardaniamine ns Wednwianuvainvais
yathnLasAsaunavesrULiing TuTitsduaiunmsienfiemsssaunitatuseldvinniois

Yasusenalnglanaly

1.3 InUIsaIAvamEangns

1.3.1 Wendntudinglinasssuaiessmunaziinnuiuiiaveuronuiesdnuuazdauandon

1.3.2 iilondntndingianuiitugiuaininiaineienianguiuasUfoa arunsoedune
nEnnIIIIEIusTINTAINevesiisuardn’ vn9ideilostu Masiafiuaziaiesdio
Wemanslaegagnieawazlasndy UjiRnuseileutedefuassenussatdnide was
ausatEueNaNULAIlEUTIBNUININMSIRE g NRRIMNZEY

133 endavadnlifinnufnsisuasassaiinuelunsianistulagmeeisnsma
Weeans anunsavssendldninuilunsidouasuidym dilvldussloviuasUszandld
fuantunsalasale anunsaldmalulaglunisduaiminiug Tinsevideyauasinausld
ptead1eassn Trnvriumeinewazasdinguduegned Tuvennsavannue
WAZISEUINADATIN

1.3.4 londndudingiaufuiavevaninsovheudunguiduunumiiuasdania 4
vinwglunsnansuaznsuimsianisimdussuuuasivimuaiidsuanlunisszney

AWYNEIVIVITIINYN

2. ununRIUIulTe

wHun1sWAIL/AsunUag nagns ndngI/aued
1. duasunisdnnisiseu 1. ifismuinuzenansdlunsdnnissou | 1. Suoulasamsifisguinue
msaeulidu active NNSEDULUY active learning 919158
learning 2. uanAsuiSeusseinee nnsdiaeu | 2. SruauenansdfisiuAanssy
lusgidneng 9 Maiuvinnsdang
3. npaedldisnisluig Wewamnnis 58U NIADULUY active

\S8UNNTEDU LU active learning Tu learning
3167916119 9 3. wan1sUsEiuUsEANSA N

NSL38UNITEDULUY active

learning
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LHUNTITNRAIUN/AUABUUAY

NaNFIW/AU Y

4. enuiianelaveiousanis
LSYUNITADULUY active

learning

2. daaSunsiseusiy

a I

Seudugudnag

eXp

WNnuinwe113dlunsianisiseu

nsaeuviugFeuduaudnans

- waniAguiseuiTEnIegasuain

best practice NSIIEUNITADUNILLU

=

k% @ 6
Arseuduaudnans
AMVUANINTIUNITTEUINEAULDS

LALNNSUTELIUNATLUIUNRUNINNTVDS

=

AiseuluUNTIRTT Az denves

187391

N saumanatiuauunsteus

AIUAULDY

1. ﬁ?ﬁuauiﬂiQﬂﬁsLﬂmwuuﬁﬂwz
919756

2. UIUBN1NSINTIUAINTTY
MU UTINYEATIANTS
Seu MsARuTLUURS ey
< 6
WuAuenans

3. wan1sUTEUUTEENT AN
NsSEUNTARUTLTULS Y
< 6
WuAuenans

4. pnuiianalavesyiseusie
NsSEUNTARUTLTULS Y
< 6
WuAueNans

5. AMUIUSIIVNNNUA
AANTTUMTLSEUIMEAULEY

6. FNUIUSWIVNGNT
UsgUNa ML UUNUINI5VD4

a

b38U

ey

7. ANUTanalavasiseusie
ansAumANATUAYUNIT

SguImunuLes

3. USuUseIsmsinuasns

Useiuna

1. innwinweesdinednuisnisin

kazUsyiiung

2. MUNUAMALANENTIUNTIATIZI

Paaeulunnseiv

3. MUAUANUN I UNITIALALUTE LT UL

AzIIILUUFUIA (Rubric)

1. ﬁiﬂmuimmmﬁmwuuﬁﬂw
919158

2. SUIUDIFENTIWAINTTY

mnﬁmwﬂuﬁwﬂumﬁmas

Useiliung

S1EUNITIATIEVVOEBU

NANISILATIZYVDEDU

Wnein1InnasUsyiliung

AN A

IUIUTIIVNLLGITNTIA
a ¢l
LAZUSSLHUNARN NN NN

ANUR
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LHUNTITNRAIUN/AUABUUAY

NaNFIW/AU Y

7. anuilanelavesiseusie

JTUUNTIALAzUTELUNG

4. daSun1sINNITSEUS
\Welussg Program
Learning Outcomes

(PLOS) ¥BIMaNEn3

1. Wauvinwea11sdlumsianmsisews
a a v A v
wagnsUTERIURANTSISEUS il
U9 PLOs UBIUangns Suviaviney

NsUURMAIIN

- uulasansiiuuYine

919758

. PIUIUDINSINIIUAINTTU

MUY UTINYEANTIANNT
SEUIMUNIATTIUNANTT

\SEUFVOMANANT

. WaNSUIELHUUSEENTA N

N133ANSFEUS Y
UINTFIUHANITIEUVDS

nangms

. NANSUSERIUTNAN® MDA

JANSITLUIAUNINTTIUNE

N3L38UIVOMENGNT
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nuAf 3 TUUMSIANITANEYY N1sAliung waslassasnsvamdngns

1. S2UUNNSIANTSANWITZUY
1.1 ssuvu

|ZI szuuninia lag 1 In1sAnw LL‘UIQ’EJE]ﬂLfJu 2 MAMsAnwIUNG 1 nAnsAneUnd dssey

nansAnwliesndn 15 dUan
wazdarvuadg o Whdulumudedefuuminendeasvaiuasuns 1aensAnety

YIS nshagn1sAnuInaendin w.a. 2563 (AAKWIN 4.)
1.2 mMsIansAnnAga3au

[

M ansdanisSeunisaeuninggiou fisseznanlidesndt 8 dai Juegiugasiiiaves
ABIYNSTTUNSUSINSUANGAS

1.3 NSWIBULABMULENAUSZUUNINIA
gl

2. MIAIUNINANEAS

2.1 Ju-taanlunisaiunisiseunisaau
Wmeange] Seuiuduns deduans 181 08.00 - 16.00 .
WwneUfUR Seuiuduns Geduans 1381 08.00 - 16.00 u.
Yn1sfinwn 2564
AANsAnYT 1 iReuliguien - nanau
AANMIANET 2 Weungadniey - unau
Unsfinwn 2565 WHusuly
AANSANYT 1 iReuliguien — nanau

AANMSANEIT 2 LHouRaIAYN — NUAWUS

2.2 Auuantavaidiine

221 fosdndanmsinwiliininssausonfnvneularslusnunsdeuivemans
ARIAFNERSSDLTIEULNN

2.2.2 funsAnidenaunaaivasditnauldansenienisaaufing Inenaans Ideuas
winnssy wav/vsedulumussideudetsdurasnisAndanves
UMNINYNRYAIVAIUATUNS U150

2.2.3 faunsAndsnmunaEinisandannelalasinisnisAndentiniseu lnen1ssunse 14
Jrin lassnsiauazdaaSugiianuannsafivnidingimaniuavinalulad
(wan.) lassn1sledutnivinis waglassn1sitawau Lasing Sci-seed vo9ANE

ANYIFEARNS UNINY1AYFIVAIUATUNS
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2.3 Ugywvasiinfnuiwsnidn
2.3.1 ANUIUALTINYEIUTIUAUNYISINGYABUTN
2.3.2 AnusnugIuiuAdinenansuazIngmans isanedmsunsseuluanuivnin

2.4 nagnslun1saniunisivaudlelgyny/dedriavesindnulude 2.3
2.4.1 UnAnwfiinanisiieun1wsangueinitnaaniniivue Trameideussusneiv
MWTINGUATELANUNT DU

2.4.2 YananssuwisuanundeulividnAnwnlianuiiugiumuadinmansuasIngaan o

nouldnnNIANISANY

2.5 BHUNISSURNANEILAZITUIUUNANEINAINIILAU Tussey 5 U

. o = uNUNANwILAazln15ANE"
FuuLnAnEN
2564 2565 2566 2567 2568
Ui 1 70 70 70 70 70
Uil 2 - 70 70 70 70
Uil 3 - - 70 70 70
Ui a - - - 70 70
33 70 140 210 280 280
Suuiindneiinindiazau - - - 70 70




2.6.2 qUUTTUUS19918 (WU28uIN)
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2.7 SEUUINNISANTN
M wuutusou
O wuumslnasinudedsinsidundn
O wuumslnasudeunsamuazdoadudondn
M 3y 9 wu msdanisSeunisasusuuesulatl (MOOC)

2.8 msigulaunidein s1elvanazmsameileuseudiaaaituaaufne
Wulumudetsruuinetdeaaluasuns 1eensanwrdulsynniuarn1sineinasn

FIN WAoo (NAKWIN §).)
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2.9 N15ANNISEIYUNITADU
wangnstilguuuunsInnsiseunsaey Aall

1) I513NNIANIANY I IUNNITNTSEUINUNTYINUY (Work Integrated Learning: WIL)
WaliAnmsSeuiannsaufiRnuliase wu nsEeuiiuunsadionase NMsRauNEMIEeuian
Usvaunmsalaseuenvisassuriniumsseuluieasey aluguuuuveinsfinenide mstineu aniafnwn

o A o [ v [y vVl a PN 1Y 4 a [y
msyiuiediay [Wuau lnedalrisedvnaenunsn WIL lmuaamﬁaaaz 50 GZJE)('li']EJ’J‘EI"ISLUViaﬂE;Iﬁi

Fpg e @0UUSENOUNS LN ENOU MAITRTINeT AL
1. ANENUNE I UUIMIVENaUEATUATUNS

- MPIYININY AEINENEERS

- MAIYNINMEINAFNERS ANYINGEERS

- AdYInemansussgng AugIneeaas

- MIPERTINGN ANYINYIAENS

- MPIVNIAIERNT AUENISNEINTEITUIR

- MAINNSIANIARTIAY ALENINGINTEIINNR

- AITWIAERS ASUNNEFNERS

- MPIVINGDINGT ABSUNVIEFNERS

- gudinsesiioinenmans svnivendoawauaiuns

- MNSAUNADUTTINNIAING &o WITY ALUUTUTINNTS

2. B NUMEUBNIMTIVENYAaUAS UNS
- Audanusiavnzanuiueine mensallazmdnns dndivenmans univende
Yaednue]
- udUFTRMsene A AMazad 3 Smianse

- @Unnudwnnasy NeN 16 JarInasan

fa v (%

- AUSIUNSNYINTYNVZLALAZIYRIVIZIAD WAL URBUUY %’qwi’mgﬁm

Y

Y v o 61 Aa v o 61 1
- weshwiugdriuienatuan: anildgdnimg-Uieaum
- USEVNLUANSE sihuatung 8nnevnalvig) Jminaan
aAa o a (% § @ (% ad v 6
- anniITeUszanaen i ANEUTYIN ITTINENREINYRSAERNS JIAUSEIIUATTUS
- Audidbuaiansraneniveneudn (@) Nud el IEianwnIne s

neka

£a L3 [

- NAUIUATRTTINEMasABWe Audfiguindngiu 9: awm

L3 (%

- NEUNUATITNINEMALALOWe Auiiigaindngiu 10: svan

& L3 (Y

- AUINGIUNANGIU JIIARTS
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aniNdeuariauUszumea dwminszues

AuSinenmansnsummed 7 11 g51ugisnd

Audineransnsumme 71 12 awan

dfnnuloatumugulsei 12 awan

NBINAUMTINGINTNTIA 109 11 UATATSITUTY
audmunulsndssetilnousasi 12.3 Sminnss
aonUuInenmMansMmse UIne1deyTIn Jmiavays

MAINTVINGT PRUEINemans uvineaediedil

miwidensituntn el Biven eagiveneans ainedodedsl
MAINTVINGT ARINEFNENT UIMINESVULNY

MAINTVINGT AEINENANERS PNaINTAlIMNINeNS
APIVMONEANENST ALLINENANERS JHIAINITAVING Y
AUGINYIPNENTIIA1E PNAINTAINVTINeNTY

aonthATevsnenIe imedds auginermeans PNANTUUN IV
aonUiATeldnanaluiiuiazninensssdinipns usenideavile waunsziiesh
UMY FYTNVAQUATTWELN

APIPINNINGT ALNYAT INSUUANUIRILEN WATINEITENYATAERT
MPIPNUTAENT AEINGIPNENT UNTINEIRENEATANENS
APIVIFRITINGT ALINIENERT UNTINENSUNWATANERS

APIVWIINGT AREINEFNENT W IFeASUATUNTI LA
MAINMETNPAENT AEINGIFNENT WATINEGELng
mheAdoionududanaluladinmia winedeniioa
MAIPUTFINUBUNES AEIYFNERSIUNTOU UNTIVENRELTing
MATVINGNEANERS ALINGIFNENT UATIVENaELTing
MPIvTIlanauasiugAan svedlsalnsou AugTMaRsunsow WInendewding
anUITedTIveImansluana imineauuiing

aonUuNeNSINgT AUIEIUIEMTUNTENTEINNNAT

vienssadlyl nsuaven U@ dnlUiuasiugig
dtinidenseusndUilduasiugiiy nsugneuiena dniviuasiiugivy
aniAfedanndeuasuns SminuasTwdin
aungnumaRs i Insznad @3t Sminded

IATINTAIUNTEOIA  EUINTANT NIYT I IIEIUNEN



- IRy SN UGN TSUYSUTBMIAINNIZI YRS AUAINTTVINTAUT VA de
UTUTUNINT
- Audiugimnssuuasmalulag Y In e

3

- Auguinsladinuviend annwalng

- WA @annealne

- gonvulAnyive) 1samenuanisie

- dnauisiuieni: ddnauigalndngueis/aniuiingine
- RIANMSNNEAUIINGFNERNSWAIR (BWI%.)

- UItngdlun 91in ngummannuns

- ddhauyaiBwsssilnmingemeiu Sunevedn Ymiamesys

3. iagaulunsuseva
- wiMmneasliians Yseiasesile
- WMnRsLRenRaRlUS Ussinedealus
- avmivendelennm Ussadilu

- UMINeduisR ey Ussmalduiu

Aog9 anulsznouMsluTEInaniafinw NMAIBT AN taun
MINUNEUBNUVINNTUAVAIUPTUNS
- Uidlveydeu usuwe? i Samiean
- AUgNgAUnang U 9 awan
- uufURnseewisnAmanziad 2 Smiaguin
- quidevswensmmesiauarmneilmeiasuaniiuneuuy Smiaguin
- UTEWM WLUa WaE 917 Auanemd 8nemalng Jaminawan
- gudifouasimuinian s iimes wm 6 Sminasman
- lsaSsuniiunsyiia indu Sminawm
- IsaSeuagainen Jminaga
- Siam Serpentarium AFINNUAIUAT
- LsSsuwsengauAnwIiauing Jamingug st
- lsaSsuwmaua 4 (Teraedsew) Jminawa
- lsaSuupggiivenau dminana
- audiduuasianUsvasemilnenauan (@)

- AudNEwal Jinasan
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- UEuTwudlng (vjeas) 9110 (SCG) Smneviaas JmiauATATSITITIY
- NSRS UININGIFMEANTUIANR (8WIY.)

- AUNENEAARTANAINTZUNINEINR JsiniTedlil

MU LI N E JEAUASUNT
- AEERILNTIEAERS
- MAINTIIVAENS ATUNNAERS
- AEWAlANSWINE

- WSAMNAOUSTINNIAINGT o NITW ALUTUTIVNIT UNINEUAUAIUATUNS

2) Amusliiseivaniafnu/mstinu foRmufianivdwdvue Taedgluujifnuan
Aadnwlideenitsesas 10 vesdwutnAnwilunangns

3) MruAlNISIANITSEUNITARULUULTITN (active learning) lidpeninFesas 70 ves
e lunangns

4) Awualivnsginldnusingusalunsianisnisseunisaeulitesnitsesas 50

Yoy lunanans



3. MANgEATUALR1ANTY

3.1 viangas

3.1.1 IMUIUNUILARTIWARDANANGAT 122 wI8An

3.1.2 laseadnamangns

a = o
. NUINIBARNYINLU
~ & ¢ A &
@15 1 maninsesvuasyselonliieusyyed
a15e9 2 audunaiowwaz I naun
ase?l 3 maduiuszneunis
a1l 4 AsegdedadviniulagnisInavia
A41559N 5 NMSAAINTZUU N1SAMTIASINEWATALAY
~ a
A15¥0 6 NWILAYNITERENS
~ = I =
@15 7 guvisemaniuazin
nauivden Anwiviludu g
. BUINIVILANL
1) NI IManIiugu
2) nguvIUeAY
2.1 WHUNSANEIUNR
2.2 WHUANNIANY
3) naw3yiaen
3.1 WHUNSANWIUNR
3.2 WHUAWNAANEN

a =~ ]
A. KUINIVILADNLET

3.1.3 5182¥/nguase/Module

a = o
. uINIBIRNYINI LU
d1987 1 Aranswszsvuazysslevilinouuywd

001-102  AAASWILIIVNUNISNAUINEIEU

The King’s Philosophy and Sustainable

Development
388-100  guamiileiilouingud

Health for All
315200 Usglovtiileusyud

Benefit of Mankinds

30 %U2wAA
4 wwhin
5 wiwin
1 Buefn
4 wwin
4 wwin
4 RN
2 wwin
6 AN
86 %UWAN

26 NUIBNA

48 #U8nA

51 ¥ULYAR

12 AUI8AR

9 UUILAR

6 RUWNA

30 u2enn

4 RUNA

2((2)-0-4)

1((1)-0-2)

1((1)-0-2)
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a <, P a a
#1959 2 AMULUUNALUDILASYINNHUR

950-102

895-001

Findin
Happy and Peaceful Life
waiflosfid

Good Citizens

a1sd 3 maludusznaunis

001-103

lowwedrnuduiusznounis

Idea to Entrepreneurship

A13¢7 4 n1segag1eiiniiuiasn1Indvia

315-201

345-104

#1550 5 N1SAALYNSZUU NISANLTNASINZLAZAILAY

315-202

322-100

FINWAIBUNIAR
Life in the Future
Fvumalulagsava

Digital Technology literacy

nsAnfunsldivana
Thinking and Reasoning
Amufal

The Art of Computing

#1550 6 ANWIKATNI5AENS

890-001

890-002

890-003

890-004

890-005

A35ATTNIYIDING Y
Essential English
nwdangulutiauszaniy
Everyday English
Awdangunsauldy

English on the Go
AN WEARRIIR

English in the Digital World
AYIDINGUINVINTT

English for Academic Success

5 huenn
3((3)-0-6)

2((2)-0-4)

1 K28R
1((1)-0-2)

4 RUNA

2((2)-0-4)

2((2)-0-4)

4 BUBNA

2((2)-0-4)

2((2)-0-4)

4 BUBNA

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)
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a ~ ¢ a
d1en 7 E;I‘U‘VI%'EJ AN ILLASNWI

142-137

142-138

142-139

340-162

472-116

ar2-117

895-xxx

s Anale

Everyone Can Draw
UUATNLAEAURT

The Sound of Music
vieslandaus

Through the World of Art
JUYISHANEASNITANENIN

The Aesthetic in Photography
dnvadule Wnlavesiu

Local Arts and Fabric

UG T

Keeping Fit: Enjoy Healthy and Happy Life

AV NAAN VI DTUNUING

ngudvudenluvuInfnunludu

. BUINIVILANL

1) NGUIVIINYIANEATNUFIU

322-101

322-104

324-101

324-102

325-101

325-106

330-101

330-102

331-101

wARASH 1

Calculus |

AdiaAansll 2

General Mathematics |l
Wil 1

General Chemistry |

il 2

General Chemistry |I
UFtRnsaivhly 1

General Chemistry Laboratory |
UftRnsiaiivialy 2

General Chemistry Laboratory |I
NaNYIINEN 1

Principles of Biology |
NaNYIINE 2

Principles of Biology |l
UURNIEaNTIINe 1

Principles of Biology Laboratory |

2 KUYNH
1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

6 AUBNA

86 #UWNAN

26 Kenn

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

1(0-3-0)

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

1(0-3-0)
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331-102

332-101

333-101

UURN1IvdnIInen 2

Principles of Biology Laboratory II
flAndfiugu

Fundamental Physics
UFtRnsAndfugu

Fundamental Physics Laboratory

2) NgUAIYIVIAY

2.1 wHUNISANYIUNR

2.2 WHUANNAIAN®E

SI8AYVINURAN

324-233

aa a6 dy g
LANBDUNTIYLUBDINU

Introductory Organic Chemistry

325233 UftRnsieiiounseidosu
Introductory Organic Chemistry Laboratory
326-202  qa¥Anenly
General Microbiology
327-202  UFTRNT9at ingvily
General Microbiology Laboratory
328207 Fuadifugiudwiuingsine
Basic Biochemistry for Biologist
328231 UfiRmsTuadiugiudmiunsifemainine,
Basic Biochemistry Laboratory for Biological
Research
347-202 @A
Biostatistics
FYIVUANE
- WHUNISANEIUNG
- WHUAUNIAN®YD
330-200%  YAIYIAIUVAINUANLLALUNTUITIUVDINY
Module: Plant Diversity and Taxonomy
330-231* Gqﬂ%ﬁmm‘wmﬂ‘wmﬂLLazmﬁmzumﬁaﬂﬁmm

[

am

1(0-3-0)

3((3)-0-6)

1(0-3-0)

48 %A

51 “u2ena

15 wUQ8NA

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

1(0-3-0)

3((2)-2-5)

33 BUYNA
36 #UWNAN
6((4)-6-8)

6((4)-6-8)
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330-250

330-260

330-300

330-320**

330-321**

330-370

330-382

330-475

331-250

331-260

331-480

331-491

331-493%*

Module: Diversity and Introduction to
Systematics of Animals

UFINen

Ecology

Wugenans

Genetics

FIINesEAUadkariiana

Cell and Molecular Biology
YAIVINEINAALATTING1VBINY
Module: Plant Anatomy and Physiology
YAIYINLINIALALAITING VDT
Module: Animal Anatomy and Physiology
NANNITIVENNTING

Fundamentals of Biological Research
arudidosuieniuifanins
Introduction to Evolution
AUUUINNTTING

Seminar in Biology
UUANsHAInen

Ecology Laboratory
UuRnisiuganans

Genetics Laboratory

FAnguiteyuvy

Biology for Community
1AT9IUNTIINGT

Project in Biology
AUNAANYINITIINEN

Co-operative Education in Biology

3((3)-0-6)

3((3)-0-6)

4((3)-3-6)

5((4)-3-8)

5((4)-3-8)

2((2)-0-4)

3((3)-0-6)

1((1)-0-2)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(0-9-0)

6(0-40-0)

* yay ** @eniseuivledvuile assurisas v lmiuivnaeaduivnden

*6% ANUSULNUANNF U TOLADNSUNI I ULAE AU N A
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sngYaBn

3) nguIvaen

3.1 LHuUNA

3.2 WHUANNIRN®E

330-301

330-303

330-304

330-305

330-311

330-331

330-332

330-333

330-350

330-371

330-372

330-401

330-402

330-403

330-404

dnildfinszandundmlienuddgiaasugia

Economic Invertebrates
Finevosumawan

Freshwater Biology

WO NUANERNTNINZLA

Marine Botany

FrInenaiy

Pollution Biology
galvladvosdn

Animal Histology

UNANAROUNZLA

Marine Planktonology
@Hﬂiu%ﬁ’m%@ﬂﬁ%ﬂ@ﬂ
Taxonomy of Flowering Plants
AUNIUIT VDT

Animal Taxonomy
UNAINYILAZANTAINAAILUDILUIUZNIT
Ecology and Diversity of Tropical Reef
miﬁﬂ‘f’]Lﬁaﬂﬁiag%’ﬂﬁmﬂml,a
Marine Conservation Diving
VinyeAauiunesdmiuiiugeans
Computer skill for Genetics
Fngweandagldl

Orchid Biology
Fanewesldnenliiuszau
Biology of Ornamental Plants
WONWAERSHATHFNA

Economic Botany
nanwalulagyaninnisieg

Principles of Plant Biotechnology

12 wi2enn

9 WUYNA

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((3)-0-6)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((3)-0-6)

3((2)-3-4)



330-405

330-411

330-412

330-431

330-432

330-435

330-438

330-439

330-441

330-442

330-451

330-452

330-453

330-454

330-460

330-461

330-462

FIINLVDINWLLA

Biology of Penaeidae
NYINIAANAATVDINY

Plant Anatomy
dnifinszandundudadSeuiiiey
Comparative Vertebrate Zoology
AN INGY

Phycology

it

Aquatic Plants

Aganen

Entomology

Un#¥inen

Ornithology

AIngdnagiiutnaziuUNLaT AN ADYAANY

Herpetology

UATNEN

Myrmecology

UAINYIVD LA

Insect Ecology

Urnguuun

Terrestrial Ecology

UAINY NIV

Marine Ecology

UAmNe1voINy

Plant Ecology

FIInenseysny

Conservation Biology

AN UTAANS

Cytogenetics
fugenaniUsznaidesiu
Introduction to Population Genetics
NSANYIAUNLTNUTIUTBULAE T IUINT

Comparative Genomics and Evolution

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

3((3)-0-6)

3((2)-3-4)

3((2)-3-4)

3((2)-3-4)

31
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330-463  dlrinendaluiana 3((2)-3-4)
Molecular Ecology

330-464  WugAERSLULANAYDILUAY 3((2)-3-4)
Insect Molecular Genetics

330-465  nadaRugeansluanalunsITensgying 3((2)-3-4)
Molecular Genetic Techniques in Biological
Research

330470 nswnzdsaiedouaze vty 3((2)-3-4)
Plant Tissue and Organ Culture

330-471  lulaswede 3((1)-6-2)
Microtechniques

330472 Fahnswiilunsidemadinm 3((1)-6-2)
Water Analysis for Biological Research

330-473 mi@ﬁﬁ”jwé’fwﬁqmmﬁ%guqaﬁm%’uﬁﬂ%mmmam% 3((1)-6-2)

Master SCUBA Diving for Scientist

330-481  woAnIIUR1 3((2)-3-4)
Animal Behaviour

331-476  nsEneu 2(0-6-0)
Training

ya3vuaen (Module)

330-082  yeAmIVienilensviouilsmmeiauazineils 9((6)-9-12)
og198sTu
Module: Biology for Sustainable Marine and
Coastal Tourism

330483 ymin I ilensianvioniisudsing 6((4)-6-8)
Module: Biology for Ecotourism Management

330-484  ypAvmsdanisiSeuiuaznisdeansiiinely 6((4)-6-8)
ARYsET 21
Module: Learning Management and

Communication of Biology in the 21st century

v o a d‘ A a A a 1 A a «  a a a
NaNgRT013MINUATI8TY8Y Ies e v1Unlvg nielv1dunilaasuiiuiuly
wIne1dvasaruniunslundnansinemansindianazTudindnw FelaRansaiudiuing
Uszlomlsoanuiv@iimemisluwaziisszma idwindenlumnaivianiznguivideniudiula

ANuUANNLNTEN Ntk 6 wdaein
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a =l = ] a
A. NUINIYNABNLES 6 BULNA
o e & P a a =& a a Y] a & A
dnfnwiainisadenissuseinleg Nauladadeasuluuninedvaseaiuniuns u3e
a Y= o | ) ) a ada & '8 v a
UnAng1dedu o NalulssmakazaussnavemanansseaulIyynsniilenlidndou nse
Tnadsadusiedvlunuiniv@ne iy vsenuIaIv NIz ns e v MSsULILE) 1neAMUILTaY

VYBIALNTTUNTUTMNTNANGAS

AMIMINEYaRYsTaUsEI e v i lundngns
usiaUsyaneinillflundngns Uszneudean 6 udn 1w 330-101 Taefnnumanedel
WA 3 fausn e SWANIAIYT /AU LU
001 mneds sweinisuinveulneuminende fisnaeuldne 5 Inenan
890 MUNBDY THAIVINWIUATAIWIAENT Az AaUAERS
315 WUEDY SHEITINANVOIANLINIFIERT
330 RUIBDN IHEIVIUTTLNBVINIATVITTINGT
331 vnede 59U URNISY0INAINITIINE
a ¢l 4 TPNRIIAN, Ful
@ 1 vneds SuluseduuSyaestudi 1
o 2 et Snlussiuliyyeinudi 2
8w 3 e Snlussiuliyeinudi 3
@ 4 veds SrluseduuSyaestudi
sviat da 5 UGN NANIN
1AY 0 D Nau3w General Biology
Y 1 gD naudwn Structure
1Y 2 MN18e NENIY Function
1AY 3 D naudn Classification
1aY 4 v1gie nauIv Growth & Development
AY 5 R nau3n Ecology
AY 6 MUEDe NaNIY Genetics
Y 7 uene naudn Biological Methodology
1AY 8 MUED NANIN Integrated Biology
AY 9 D NaNIY Research

v a

BUSIE A7 6 UNDd ARG
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AUVNIEYRIMUEAAN T UnANE RS
F1EINNIANTTLUTUUUYIUINTNIEAINTTUNTTANITTRSL UL (active learning) svymsiley
] a I a [ e’l’

nuwAn 10U n((x)-y-2) lnelinununeasil

n PUBDG DNUIUNUILANTIY

G0 e Purheinildwindilien1sinnsseusLuuesn (active leaming)

Y nuens numheinuiuRng

Z PUNYDY INUIUTILLIFNWINIUAULDS

[

a Ao a % N9 v ~ I a I3 =~ &
e Tidnmsseuinmangud Wissumslisunbein Ju nixy2) Teefemnumnedad

n NUBEA NIRRT

X vineie Srnumheiniidansouiiuutiungud
y QERNE iR N Ve REARIER R

z vinefs Sruauilusdnufonues

[

TufeSues183v1019iA 69 9 Usngeglitorsssneivn dallanuninglanisinismsy fall
a o o = 1 . o
1. 578979¥UNAULSYUNAU (Prerequisite)

1.1 sedndeduseunou nuneds Medvdafameideussusgdyvila q desldameideou
LAENIUNITUSEEIUNANITISUNLED Utz unamsloussus1edv Ty wazlunisuseiliupatiy
aglaszautula q Ala

1.2 s1e3ndsAusswinunow wu1ede 91839139 ameiiousousiedvivils q adesld
AL igUkarNIUN1ISUTELIUNANISISOUNILAD NBUNLITNILUIAINLT8ULSoUATIUY khazluns

Useilluwaty avdeslasussautulininiy D wie ladaanual G %39 P w30 S

2. 57939109AUREUTIN (Corequisite) viunen 1833 MRameIlguTwIvINGs o hvsameilou
a ¥ % Gl ;%4 = a 1 a 1 Y < v a gj v
Boundeuiuly viieldameidoussunay funsuszliunaninoundinle wazlunisusedunaiuazla

seeutula o Al ofls nsfiseden B lunedndsduiSsusiuvessedn A flivuiganuisedsn A

azdaduneimdiduissusinvesseiv B one

3.5183¥10sAUTEUAUAY (Concurrent) nuneds $183¥ B ameideuTeusedvmils o o
= N 1% v =~ a & @, o P Yo a v =i
amzdoussuniouiulilunisamadousedn du Wuasusn lagdasldsunisussidiunasig n1si
a < a v oA v a = 14 a < a v v A [
516391 B 1 Uusedndeduseumuiuvessedn A asinalisgdn A iWusgdndefuissuniviuves
51631 B Wnednludi wazludesureseinusngeseinddiuseumuiuluiassunilagaduye

[y

AU



LHUNTSANEN

o i
AIANTIIANEIN 1

322-101
324-101
325-101
330-101
331-101
332-101
333-101

XXX=-XXX

AMANSANYIN 2

322-104
324-102
325-106
330-102
331-102

XXX=-XXX
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L
==
—

mheinma e - U§UR - Anwimenuies)

LARANH 1 3((3)-0-6)
il 1 3(3)-0-6)
UftRnsiadiviald 1 wén 1(0-3-0)
Tnen 1 3((3)-0-6
UURNIUaNTYInen 1 1(0-3-0)
Wanditug 3(3)-0-6)
YRR TN 1(0-3-0)
Anwrialy 3(x-y-2)
Y 18(x-y-z)

uutheinmaed - UJ0R - Anwimenies)

adaransaly 2 3((3)-0-6)
Wil 2 3((3)-0-6)
UftRnsiagivily 2 1(0-3-0)
NaNTIINe 2 3((3)-0-6)
UURNSMEaNTINe 2 1(0-3-0)
Anwrialy 7(x-y-2)

59U 18(x-y-z)



AANTSANEN 1

324-233
325-233
326-202
327-202
330-200*
330-231*

347-202

XXX=-XXX

(e}
=D.
N

36

Inumheinmge] - UUR - Anwimenuieg)

AiTBuvIEI o
UftRnaadidunididesiu

@TIMY Il

UftRn1sgatnineily
YAIYIAIUNAINNAIELALOUNTUITIUVDINY

AIVIANUNAINTAYUALATINTLUULUDIAU

-2

Anwvly

EREY

* I AanissudvrladvnieaSsuisas Dl Aaeadudviden

AMANSANYIN 2

328-207
328-231

330-250
331-250
330-260
331-260
330-xxx
001-102
315-200

3((3)-0-6)
1(0-3-0)
3((3)-0-6)
1(0-3-0)
6((4)-6-8)
6((4)-6-8)

3((2)-2-5)
3(x-y-2)
20(x-y-z)

uutheinmaed - UJ0R - Anwimenies)

v v A

VUNFIINY

o o

UURNTATINUgIUEMSUNITIEN

a wa

URURANSHNAINeN

WUgAans

UfuRnnsiugmans

I udennia

mansnsEsIvTuN IRy
Usgloviiilousyud

ERE

3((3)-0-6)
1(0-3-0)

3((3)-0-6)
1(0-3-0)
3((3)-0-6)
1(0-3-0)
3((x)-y-2)
2((2)-0-4)
1((1)-0-2)
18(x-y-z)



AANTSANEN 1

330-370
330-382
330-xxx
XXX-XXX

XXX=-XXX

o al
AIANIIANYIN 2

330-300
330-320%*
330-321**
330-xxx

XXX=-XXX

A NAINNA

A aBNAA

(d

=<

PANNITIVYNTIINEN
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Inumheinmge] - UUR - Anwimenuieg)
2((2)-0-4)

AnuiUasmuneInuITnmIng 3((3)-0-6)

3((x)-y-2)
3((x)-y-2)
7(x-y-z)

18(x-y-z)

Imheinma e - U§UR - Anwimenuie)

FIINesEAUakarLUaNa 4((3)-3-6)

YAIVINEINALALATTING1VBINY 5((4)-3-8)

YAIYINLINIALALAITTING VDI 5((4)-3-8)
3((x)-y-2)
7(x-y-z)
19(x-y-z)

* | FanisedmladvnisdSsuriaa R lrivinnasaduivden



AANSANENT 1
330-475

331-480

XXX=-XXX

AMANSANYIN 2

UUNR

330-491
330-xxx

LHUEUNIARNI

331-493

b
=p.

AUNUINNTIINEN

YU NNOYUYU
= =

BNk

EREY

1ASIIUNITIINE
A NFINNA

EREY

AUNAANYINIYIINGT

EREY
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Inumheinmge] - UUR - Anwimenuieg)
1((1)-0-2)
1(0-3-0)
3((x)-y-2)
5(x-y-2)

Inumheinmged - UUR - Anwimenuieg)
3(0-9-0)
3((3)-y-2)
6(x-y-z)

mheinma e - U§UR - Anwimenuie)
6(0-40-0)
6(0-40-0)
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3.1.4 A1B5UIETI8UN
a = Y
n. BNINIYIRNE N
o s ¢ ¢
d138 1 Aansnszsvnazyseloviinaunyed
001-102 ANARTNIZ TV UNNEIEUY 2 ((2)-0-4)
The King’s Philosophy and Sustainable Development
AUNUNY NANNIT BWIAR AUdIAY wazl1vueveananUsyyI1veuATEENI
WOLWEY UANNITNTNUL UENNITITT LTIDS WU NITARLINIUAIERTNIZIIV LaZNITAAUIDLNS
98U N1shaszimsmansnse T lilssendldlununssruynna oednsgsn avsegusulusyeu
Viosdiu uazseAuUssLne
Meaning, principles, concept, importance and goal of the philosophy of
sufficiency; work principles, understanding and development of the King’s philosophy and
sustainable development; an analysis of application of the King’s philosophy in the area of

interest including individual, business or community sectors in local and national level

388-100 auameiiloilouingd 1((1)-0-2)
Health for All
vié’ﬂmumz%umauma%ha%‘im%uﬂﬁug'm Uﬁﬁ’ﬁmﬁha%im%uﬁugmiuamumiai
31899 f]zymzfamw%mﬁwuﬂaﬂ deouiou miﬂizl,ﬁul,l,azmﬁ@LLaLﬁaﬂﬁu%aﬂmmimﬁm N9
ALAGUNINANTY LLmﬁﬂﬁugmLﬁmﬁ’UQ%mwLLazmﬁa%NLa%anjﬂme miﬂgmwmmalﬁaﬂﬁu
Principle and steps of basic life support, practice of basic life support in
simulated situation; common mental health problems, warning signs, initial assessment and

care; concepts of health and health promotion; first aid

315-200 Usglovtiilousyud 1((1-0-2)

Benefit of Mankinds

N19YAINTTURIYIUINTBIAAINS LduranUTug1vedATygRanewiies nannis
50 vanmsidla Wis Wann Wedseloviiiounywdidufaivils

The Integrative activities emphasizing the philosophy of sufficiency economy,
work principles, understanding and development of King’s philosophy for the benefits of

mankind
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s K

szt 2 anudunadiosuazdiniidud
950-102 Finiia 3((3)-0-6)
Happy and Peaceful Life
AUMAINVAIENITAUTTTU AINAVVRITIN N5 lakaTEaUSUANULANAILAE
AMuvaINTate Nsinnuegraduiin Msegsauiuegsdus finwgnisieansuarnsuidaymedng
afaassAtudanunvanyal
Various multi cultures; happiness of life; understanding and acceptance of the
difference and variousness; teamwork; live in peace; communication skills and creative solving

the problems in multiple pattern society

895-001 wailosiin 2 (2)-0-9)
Good Citizens
unum wiihil uwazanuuiaveudediaslugiugnaiiios msdaseidounisdeay
ngve AN anatenia n1segsiniuneladinuny iausssy
Role; duty and social responsibility as a citizen; social organization; law; right;

liberty; equality; living together in a multicultural society

a5zl 3 nsdugusznaunis
001-103 lowweganuudusznounis 1((1)-0-2)
Idea to Entrepreneurship
miL‘fJuﬂiJszﬂaumi mﬁLﬂiﬂzﬁﬁﬂﬂWLLi@ﬁamqiﬁa ﬂ’]iLLﬁ’NW]IE]ﬂ’]ﬁVINﬁﬁ% n13
JavhunfAngsiareeiesdlomassiaislsl
Introduction to new entrepreneur creation; business environment analysis;

survey for business opportunity analysis; using business models with modern business tools

81387 4 n1segag1eiivinviuuaznisindia
315-201 FINWAIBUIARN 2 ((2)-0-4)
Life in the Future

AslasukUasanInwInasulantusuias waluladyininwazulunalulag

[

W uazen malulagansauneanunisledialuowinan Joyausshvg

Climate change in the future; biotechnology and nanotechnology; clean energy;

information technology for living in the future; artificial intelligence



a1

v

345-104 Fumaluladndiia 2 ((2)-0-9)
Digital Technology literacy
nsisguikayldusslevdanmalulaglulagtuuazuunldulusuanegradnlanas

Uasade Andunisldnulusunsudszgnandndunenisineu nsinldauseundinduluaaiig

a Qy = a va 1 IS a a

ABNNIAUNDNITU UANUBYNUUTLENTAN

Learn and utilize current technology and future trends in a secure and

understandable way; practice the applications needed to work; uses of cloud computing

applications for work effectively

#1527 5 MIAMTITEUU MIAATIRTINTUazEaY
315-202 nsAnfun1sldvnxa 2 (2)-0-9)
Thinking and Reasoning
HYULATANUFIAYYDINTAALALINANG TTUUNITANYDIAUDY UTELANNITAN NNan
WiaRa N1sIimaNG N15ANTIneImanswasuinnssy
The definitions and importance of thinking and reasoning; brain thinking process;

types of thinking; causality; reasoning; scientific and innovative thinking

322-100 Anadal 2 ((2)-0-4)
The Art of Computing
adinranssous Muuunndamaniiionsdiduiin snsnenidomsed ns
usnuazdanteyanisiiengideyaidesiunagmadiaue
Mathematics in surrounding; mathematical modeling for life; interest rate;

annuity; collection and management data; introduction to data analysis and presentation

a3eil 6 Muwuaznsieans
890-001 A35AN5ENIWDING Y 2 ((2)-0-4)
Essential English

[

Tassasranslensallazmdniaiwsanguiduaiszddy niseenides finwe

‘&/ 1 a U ¥ g./’
fugIunsita we 81w uasleuseaulselen wazdoniuedu 9
Essential English grammatical structures and vocabulary; pronunciation; basic

skills in listening, speaking, reading, and writing sentences and short messages
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890-002 nwdangulutinuszdniv 2 ((2)-0-4)
Everyday English
U U dld ‘&J Y v 1 4 d‘ L o L
nsilanazniseunwdingundiienilndsuaz idudeu iodularnudfguay
eadun hensalwagdruiunwdmiunmmesasiliouiedoaslutinUszaniu
Listening and reading in English on familiar, straightforward topics for main ideas
and details; grammatical structures and expressions for everyday spoken and written

communication

890-003 nwdangunsauldy 2 ((2)-0-9)
English on the Go
1 [y = v o Y A & Y d" £
nsflakaznIseIuNMwIgangwigatumtenidudagdu eanudila nsasuaiy
wagsiny Lignnsalkavdununmwindudeudmiuniswauasisuiedearsluusunivainvane
English listening and reading on current topics for comprehension,
summarization and interpretation; complex grammatical structures and expressions for

everyday spoken and written communication in various contexts

890-004 AW WEARITIA 2 ((2)-0-9)
English in the Digital World
msilawazeumusingulugaidvia manauaziounansanufaiiiudoasediile
LAY IUDENIIV T
Listening and reading in English in the digital world; critically responding to

listening and reading texts through speaking and writing

890-005 AYIBNGUINVING 2 ((2)-0-4)
English for Academic Success
N1579arNI581UAIBITINGUBAIVING NITIATIERANTTTVING NITNAKAENT
TeuiiteuansnnuAndiusioa sl sy
English listening and reading in academic contexts; analyzing and responding

critically to academic texts through speaking and writing

a5zl 7 quvBeAansuazin
142-137 s Anale 1((1)-0-2)
Everyone Can Draw
mmﬁlﬁaqé}’ulﬁmﬁummm NSENYINYE N191ALEU mﬁam%’juﬁyugm NITAIUEAILIT

N151AFUTeUYYE
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Introduction to basic drawing and practice; sketching; basic drawing, light and

shadow; human figures

142-138 UUASNLABIAUAT 1((1)-0-2)
The Sound of Music
N3AnuIUsEIRmans,anvae,09AUTENoU,HUTERUS WUIAATIAUAT uaE TR

Ninwen15isaunInzIunniaznziueen
Exploration of historical periods of both Eastern and Western art music; musical

styles, musical elements, and composers and their works; basic musical concepts; develop

music perception skills and representative musical compositions

142-139 vipdlanfavy 1(1)-0-2)
Through the World of Art
mansuisirudad nslddeuazmalalunisadnsassAnanuRas

Art of Visual art, medium and technique in art creation

340-162 JUYISHANEASNITANENIN 1((1)-0-2)

The Aesthetic in Photography

LA & AT NTINBIAUSEABUNN; quw%ﬂumimamwaiimnaLLazéaLLaﬂé’am;
quvissglumsdenwngnssuangsd; quvierlunmsdisamiiiedaly waraunierlunsdionmiiie
ﬂ?ié@ﬁ’]i

Light and shadow; Image composition; aesthetics in natural and environmental
photography; aesthetics in human behavioral Imaging; aesthetics in photography for the arts;

aesthetics in photography for communication

472-116 grmevdule Wnlaviosdu 1((1)-0-2)
Local Arts and Fabric
3oud Wuauan suddlunufalzvasiesiu uusslevivesfialy azviouain
Huagneluviosiusiuianssu iy nsasiuiluiosiudiowandeunnnsuazidouiiuagyumy
Learning, knowing value and appreciate the local arts; knowing the arts of
reflecting life of local people through visiting and exchanging knowledge with the community

leaders
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472-117 qun1NA I 1((1)-0-2)
Keeping Fit: Enjoy Healthy and Happy Life

= = Aa o o o & v o w P

nsiguamAnasiindanugy nslidadeidesiuvesniseenidenietasaslids

ANUTgUAIR ANNdAglunITESHaTIEuAINTIN1es9nIe Il wavensualnuian Anuddny

YBINIARINITBONMGINWATANMUIANUFUTUSTEINIUARE ANAIALYRINITIANLEY Loy

Living healthy and happy life; applying basic techniques regarding fitness and
keeping healthy; the importance of physical, mental and emotional wellbeing; sports and
fitness improve relationships among individuals; a necessity to overall happiness and healthy

eating habits
895-xxx NI INAFNWINSOUUNUINT 1((1)-0-2)

Y. NUINIVUANIG
1) nguiTIIneAansiugu
322-101 wAaAaE 1 3((3)-0-6)
Calculus |
FeAUIAUEEUADY © -

Prerequisite: -

[%
[

Handunaznsid seuuRin@gad alauazaiiudeilio ayiusuazn1sUseynd
USiusuaznisussynd
Functions and graphs; polar coordinate system; limits and continuity; derivatives

and applications; integrals and applications

322-104 Adlnmandinly 2 3((3)-0-6)

General Mathematics |l

51839 10IRUREUNBY 1 322-101

Prerequisite: 322-101

Hantunanaduwys syiusvesilesndunaafduusuasnsussgnd aunisileeynus
afyyednedny aumadseyiusatadadusuduiiaes oynsuetiud

Functions of several variables; derivatives of functions of several variables and
applications; elementary ordinary differential equations; linear ordinary differential equations

of second order; infinite series



a5

324-101 wiivhly 1 3((3)-0-6)
General Chemistry |
5187390 IAUSIUNBY ; -
Prerequisite: -
Ui USunauduius Taseadsesmen syuuiisesin Wusyiall vaaudasuaudae

[

amgm LLﬁﬁ miazmaLLazamﬁ’amaamsasma ﬁuaqmmLLasﬂaaaaaé au@amﬁ NIN-bUH
Introduction; stoichiometry; atomic structure; chemical periodicity; chemical
bonding; solids and amorphous solids; gases; solutions and their properties; liquids and

colloids; chemical equilibria; acid-base

324-102 wfivily 2 3((3)-0-6)

General Chemistry |l

FreddaAUREUNoU : 324-101

Prerequisite: 324-101

guvmamans saunamansiadl augansa-ualui aunanisaraisuaznininans
Wt s1aunsuitukaraisusznaulasesmudu wedlii wildunsd

Thermodynamics; chemical kinetics; aqueous acid-base equilibria; solubility and
complexation equilibria; transition elements and coordination compounds; electrochemistry;

organic chemistry

325-101 UftRnsiadivialy 1 1(0-3-0)

General Chemistry Laboratory |

F1839109A VR URDY : 324-101 Y3BISHUAIUAU

Prerequisite : 324-101 or Concurrent

wutedfyuarnsdenidiadeds nmsleseansiagizlasuinnsfinszany ns
"3LmﬁzﬁmelaaauLLazLL@UI@@@UL%Q@mﬂWWﬁﬂ@aﬂﬁﬂ Iasswdnlanziazasusznaulessiin nsanas
Yosgaanuds aunawedl Myineflleyvesansaralunsn-iud

Significant figures and glassware selections; identification of compounds by
paper chromatography; semimicro qualitative analysis of cations and anions; crystal structures
of metals and ionic compounds; freezing point depression; chemical equilibrium; pH

measurement of acid-base solution
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325-106 UFtRnsiaiily 2 1(0-3-0)

General Chemistry Laboratory |I

F1ATIAUITEUADY : 324-102 WIBIREUAIUNY

Prerequisite : 324-102 or Concurrent

IaunaAEnsAdl aunawail N15RTIERlaeUsuns Nslnmsakuuinend NInAN
LBvedATaratensa-ua dniwefuazasazaeildainuiiselelasata msduaneinasiiase
asUsEnautadeu il nsnaaeunyiliduvesansdunsd

Chemical kinetics; chemical equilibrium; redox titration; pH measurement of
acid-base solution, buffers and solutions from hydrolysis reactions; synthesis and analysis of
coordination compounds; electrochemistry; test of the functional groups of organic

compounds

330-101 NanFINe 1 3((3)-0-6)

Principles of Biology |

3187391UIAUNDY : -

Pre-requisite:

antRvesdiltin nmsdaszuvadiTin sudeuitineeans asnivedin waduaz
WUNURATY ugeans nalnvesifmuinis mnumainvatsvesdidldin lassaaazuihiivesiiy
Tnssadrauaentihfivesded Tneineuasngingsy

Characters of living organisms; classification of life; scientific method; chemistry
of life; cell and metabolism; genetics; mechanisms of evolution; diversity of life; plant form

and function; animal form and function; ecology and behavior

330-102 NANTIINYN 2 3((3)-0-6)
Principles of Biology II
e UaRunow: 330-101 3alauAUIUYEUTBINENGNT
Pre-requisite: 330-101 or consent of the program
AUAINTANELATANSTRSILUNANITIn @35 Ivevesiiy d55INevedns ssuuiine

wazN5eUSNY

Diversity and classification of living organisms; basic plant physiology; basic

animal physiology; ecosystem and conservation
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331-101 UURNIUaNTYINen 1 1(0-3-0)

Principles of Biology Laboratory |

e3UsAUNRU: 330-101 MTBLT8UAIVATY

Pre-requisite: 330-101 or concurrent
nsansakaginUfuinisldndesgansseu 1asaas1aveseas WLnuaddy WugAans

AMUMAINVANYVDIFINTIN LT NTLALARNT NTTUIUNITNNTINGIVBINY NTEUIUNITNITINE

YoIERT WAINEIWaTNERANTTY

Demonstrations and laboratory practices on microscope; cell structure;

metabolism; genetics; diversity of life; plant and animal tissues; biological function of plant;

biological function of animal; ecology and behavior

331-102 U URnInanT¥inen 2 1(0-3-0)

Principles of Biology Laboratory Il
g3 UsAUnBY : 330-102 wIBlTEUAIUANY

Pre-requisite: 330-102 or concurrent

ANUVAINVAIBUANITINTMUNFETIN: JRUNTE WY wazdnd n1sdaunszriuas N3

[ a A a A = U s v 6 A [J a ]
anagsluine ﬂ’ﬁﬂ’lUﬂﬂJﬂ']iLGlUIGﬂUW‘U NITAUNUTLASAIIVYIYWUINY NNSALAYILAL TR IUUNY 11T

LATEYVIERT NNYINIAANENILAZESITINYIVBITEUUDTHIZUDITAIBUNTEUY SeUUTIALAZAIT

o

auSNY

9

Diversity and classification of microorganisms, plants and animals;

photosynthesis, plant transportation, plant growth regulation, plant reproduction and

propagation; animal development; some anatomy and physiology of organ systems in animals;

ecosystem and conservation



48

332-101  WAndiugiu 3((3)-0-6)

Fundamental Physics

3183 1UNAUNDU: -

Prerequisite: -

RS WSIazNSARauTl MularndIu Tuusl AsduLazAAY LF8e narans
Yosvadlia AuFauLargurnamans Inihuazuwivan uaswazyiaumans Nandgalul

Vector; forces and motions; work and energy; momentum; vibrations and waves;
sound; fluid mechanics; heat and thermodynamics; electricity and magnetism; light and optics;

modern physics

333101 UfiRnsEnddiugu 1(0-3-0)

Fundamental Physics Laboratory

e3Ueduneu : 332-101 wIBlsguAIUANY

Pre-requisite: 332-101 or concurrent

MIFIALALAUNANAIN NINNUALAUNTT AUADLTS nspdeuiivuulnsaning auss
wagn1sdu rdudslududon gunsallwiuazanasliin 2sasliihinssuanss 2asliinssuaady
\nIRRAEEIUL

Measurement and errors; graphs and equations; force equilibrium; projectile
motion; spring and oscillation; standing waves in a string; electric devices and multimeter; direct

current circuit; alternating current circuit; diffraction gratings

2) nguAIYIVIAY
3183YWNURAN
324-233 wniisunididedu 3((3)-0-6)
Introductory Organic Chemistry
AR EUADY ; -
Prerequisite: -
n1sdmunUsziannisidende mswisuandimlvawmeileiniufizenves
arsUsznauszdnifnevdlendnezlsunfnuaznedtndssezlsuidnlalasaisvou Loarauslan
Loanaged Muea Bnas nInAISUBNTanuavoyius waadlen Al wiluaisusznouamelslyaan
nodosuazinlivasastiluanalaunanaaisiulawmsauasiusiu
Classification, nomenclature, preparation, general properties, stereochemistry
and reactions of aliphatic, alicyclic, aromatic and polynuclear aromatic hydrocarbons, alkyl

halides, alcohols, phenols, ethers, carboxylic acids and derivatives, aldehydes, ketones, amines,
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heterocyclic compounds; polymers; chemistry of biomolecules (lipids, carbohydrates and

proteins)

325-233 UfuRn1saldunIdiUasu 1(0-3-0)
Introductory Organic Chemistry Laboratory
FeAUIAUEEUNDU ; -
Prerequisite: -
wiadiaufufn1naly: nmsenudn n1snau n1sadn lasualvnsiil n1smegeaunig
! 6 IS
azanguaynyilandu wilvesasiulanse
General organic laboratory techniques: crystallization, distillation, extraction,

chromatography; solubility and functional group tests; chemistry of carbohydrates

326-202 90T Ane Il 3((3)-0-6)
General Microbiology
FATIVIAVSBUADY : -

Prerequisite: -

(% '
a6 v a

Uszifvesgatainet jUusednvazmilvvesgdunidnsniulusaislefawad wag ¢
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Aslefnad NsaseyugwaznAULIveIRaunsd N1sauungaunideenilumnnny wunueidy
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Wugenans 1sa 351199a833nen N13AIUANRAUNIE B1UTIUTLAZNSRRET 9aT1INENEINADY
8Y1INYINDIMIT RTITINYINRAAIMNTIN QUANAUYBITINYABLTDLIA LsATIAAIINLYE
a A

LUANILIY

History of microbiology; prokaryotic microorganism; eukaryotic microorganism;
morphology of prokaryote and eukaryote; cultivation, reproduction and growth of bacteria;
classification of bacteria; microbial metabolism; microbial genetics; virus; methods in
microbiology; control of microorganisms; antibiotics and drug resistance; environmental

microbiology; food microbiology; industrial microbiology; immunology; immunity and infection;

bacteria and diseases

327-202 UftRns9atainegvild 1(0-3-0)
General Microbiology Laboratory
evUadune: 326-202 vive 326-207 w3BligumUAY

Prerequisite: 326-202 or 326-207 or Concurrent

<

nslinaesganssatuazn15douddunsd mallasie o 1911 0un199a%33neN
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lasaieuardgIuing1ve9qaunsdusazvila WUMUDATY N15AUINY0IRAUNTE N15AIUAY
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QaurEdlaitmaaiiuaznienin nMsusnuarUsdelinvesuuaiide wagnsamamqdunidluiu o
wy wag 9115 Mavdnlad englAuiy nMsneaeulitenseniisouilaulazLouRUaR

Microscopy and staining; microbiological techniques; microbial structure and
morphology; microbial metabolism; microbial growth; microbial control, chemical and physical
methods; isolation and identification of bacteria; determination of microorganisms in soil, water,
milk and food; fermentation of wine; immunology, antigen-antibody reaction

(%

328-207 FplugIdnsUEN TN 3((3)-0-6)
Basic Biochemistry for Biologist
183 10NAULTIUADY | -
Prerequisite: -

v IS)

Tnssadanagnihimadinmvesluianauazansuszneuiidrfyniadaadl wdnnns
Wewuresnalneatimaniveseule nswasuudamdsnuludsdidin nszuiumsaumueadundn
uazn1smuaxluAditin fugiueietensmununisuanseantesBunazmsUssndldiflentsndn
TusfurSoansiiiiuslen sudeuiinmsidomauaifugmuitonsisemdsive

Structure and biological function of biochemically important molecules and
compounds; the principles of kinetic mechanism of enzymes; the transformation of energy in
living organisms; main metabolic processes of living organisms and the regulations; basic

principle of gene regulatory networks and applications for the production of proteins or

valuable compounds; basic biochemical research methods for biological research

328-231 UftRmsTuadfugiudmiunsifemaiiine, 1(0-3-0)
Basic Biochemistry Laboratory for Biological Research
F183910IAUTEUADY : -
Prerequisite: -
wadieUfoRnstuafidesduiiefnumarstluanauazansuszneuiidrdmsdaed
nsuseynaltvnatiatuallda miuaidenagyine)
Basic biochemistry laboratory techniques for the study of biomolecules and
important biochemical compounds; application of biochemical techniques for biological

research
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347-202 Pan 3((2)-2-5)

Biostatistics

TeIVITIAUNDU: -

Prerequisite: -

adfnssauun nsidaiiesizideya anuuezlu ms19dn fudsdunaznisuan
w9ANHUIL TN MSHANWIMIUIN AswanLasthiee n1swanwaausni ﬁ’JQSJ'NEjSJLLazmiLLﬁmLL%ﬂ
YDINTVNAIDEN mﬁﬂizmmﬂ'ﬂLLazmiwmaauamgagm N15LATILNAMUBYSUTIUNGLAYT AT
IpTzinsanoeswazanduiusBuiey  msveaeulaauads nsldlusunsudnsagunisatn

Descriptive statistics; exploratory data analysis; probability; life table; random
variables and probability distributions; binomial distribution; poisson distribution; normal
distribution; random sample and sampling distributions; estimation and hypothesis testing;
one-way analysis of variance; analysis of simple linear regression and correlation; chi-square

test; statistical software

518V NANE
330-200 YAIYIAIUVAINTAE WAL DUNTUITTUVDINY 6((4)-6-8)
Module: Plant Diversity and Taxonomy
13 0eAUNDY: -

Pre-requisite: -

'
a [ a

fywazamsngluninferfudnvusdugiuine dnvusilde duode wazadu
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209573 AnuduiuA I Tannnsuazsdaviemyvesdsdidinluoandnsity ndneynsuis iy
Usgnaufenisdangu n1sseyde uaznisiaie vdnanavesnsfiuuaie mafufegafiviasng
guasnwisogsluiifisias UsziAnsAnweynsaisnluussmalne Kediiviiddnuenguiivnen
nsdifnw AnwluiesufiRnisuas@nyiuenaniu

Plant and algae with regard to their morphology, habits, habitats, and diversity;
ontogeny of vegetative and reproductive structures; life cycle; phylogeny and classification of
the plant kingdom; principle of plant taxonomy including classification, identification, and
nomenclature; international code of nomenclature; plant collecting and herbarium

management; history of plant taxonomy in Thailand; some important families of flowering

plants; case study, laboratory study and field trip
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330-231 Sqm%’]mmm’mwmﬂLLazmﬁmwuLﬁaﬂﬁu%mﬁ’mi 6((4)-6-8)
Module: Diversity and Introduction to Systematics of Animals
FTIAUNDUTEU: -

Pre-requisite: -

[%
(Y

VANNITTEYTD NIAIYINENANENSVRITAT AUFURUSTTTINUINIT N13TATINUN

=

vanavy dugi lassaiauasvihilveseoassyuuseg T35 R msuwsnszane Anuddnyd
Teing1 esugiakasnswnmg finven1sdwunuuanyvesdniidudnilunalivesne viednid
nszandundsaslifinsegndunds Anwluresujifinisuazninauny

Principles of animal identification, nomenclature, phylogeny, classification;
morphology, structures and functions, life histories, distribution, ecological, economic and
medical importance; classification practice of animals - invertebrates and vertebrates -

especially in southern Thailand; laboratory study and field trip

330-250 Urnen 3((3)-0-6)

Ecology

5183 UsAUNDY : 330-101 W3olnEAINILALYOUVRINANENS

Pre-requisite: 330-101 or consent of the program

fenuuazvaulanIsAnudneinen wadafiddalunsinudneinelusedus
0 RussziuAdiTiausaysh Ussung Suvesadiiin uavszuuiig FINen1TeYsny waztaym
mesnuiainetutagiu

Definition and scope of ecology; theories related to ecology at each level of
organization: individual, population, community, and ecosystem; biological conservation and

current ecological problems

330-260 WUgAans 3((3)-0-6)
Genetics
A TsAUNew: 330-101 YiSelaEAUTIUTEUVDIENERS
Pre-requisite: 330-101 or consent of the program
arwiiiugtuieafuiugnesiludddindaudseauTuena seduaedi@in audssed
Usens Myvssendldainuinisiugmansanunisunng walulagdinn nsusulseiugiiouas
dord

Fundamentals of genetics at molecular, organismal and population levels;

applications of genetics for medicine, biotechnology, plant and animal breeding
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330-300 FIIenszauwaduazluana 4((3)-3-6)

Cell and Molecular Biology

F13v0edUReU: 330-101 3elneANUIUYEUVBINANGNT

Pre-requisite: 330-101 or consent of the program

nuiwad BnsAnwuAsiueed amsafinigluged lassaisuazuiifiveadevu
wad lelnwardy duedea uagossuniuadluwadlusaiilonuazgaiilen nszuiunisuaznalni
Aeadesiuigingwad nsuawaduuuliindauarlileda nsdedynussiugad msauauns
uanIoendu nsasuannYeaead Msunlaznsmevesead nsimusluuszgndltluman;
AUANe  Anwilurieaufusnis

Cell theory; study methods for cells; chemical components of cell; structures
and functions of membrane, cytoplasm, nucleus, and organelles in prokaryotes and eukaryotes;
processes and mechanisms of cell cycles, mitosis and meiosis; cell signaling and gene
regulation; cell differentiation; cell aging and death; applications to other science disciplines;

laboratory study

330-320 YAIYINGINALALEITTING1VBINY 5((4)-3-8)

Module: Plant Anatomy and Physiology

s1e3vUeAUNaU: -

Pre-requisite: -

nedmeavesimlody ﬂizmumiLLazﬁf\miiﬂuﬁ%%uq& nsela nsduasizi
Faouas aruduiussznitaiifufis nsaiedt msgatiasindeus nsldussinsauiianis
WsAule Anwnluesufuinig

Introduction to plant anatomy; physiology of higher plants; respiration;
photosynthesis; water relations; transpiration; water and mineral absorption; mineral nutrition;

growth and development; laboratory study

330-321 YAIVINEINARAL AT TINGVDEN T 5(()-3-8)

Module: Animal Anatomy and Physiology

eAdeRunousY: -

Pre-requisite: -

1A59a319 nszuaunsiie waznalnlunisauaunisvinauuesedetzang q Ty
$19nev09dnT Usenaudie svuutssam seuulnaiswden suundaide szuumela seun
NALAUDIMNT sruuduanevende stuudeulivouasssuvdunug nalnnisuuiimieassinenlu

dn1zlInaeNse 9 AnwiluviosuuRnis
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Structure, function and physiological regulation of the organ system functions
in animals including the nervous system, the circulatory system, the muscular system, the
respiratory system, the gastrointestinal system, the excretory system, the endocrine and
reproductive system; mechanism of physiological adaptation to the environment; laboratory

study

330-370 NANNITINENVIING 2((2)-0-9)

Fundamentals of Biological Research

18w UsAUnau: 330-101

Pre-requisite: 330-101

mwﬁmmifﬁmﬁuuazmzmumﬁmﬁwmmam% LWAARNIINYIFNEAS 11591398
waza3esIIulUNITITY LATNITNTEUNITEUELATISINNITITURAL LUV TR UNIT U8 UNRIIUNI S
MeAEnS

Introduction to epistemology and scientific procedures; scientific attitudes;
research methods and research ethics; proposal preparation and guidelines for writing a

scientific article

330-382 arudilosuieafuifamnins 3((3)-0-6)

Introduction to Evolution

A TAUND: 330-260 Yi5elAEAUTIUTEUVDIVENERS

Pre-requisite: 330-260 or consent of the program

nauiATamunig dngrumieitauinis madsuuvamisssd ansuiuda s
ARLEDNAINTITUYIR LazAIURUIHUMITugnIsuluYssens nMsLaguulaseddusznouni
WUGNTIUVRIUTEVING ﬂﬁzmumsmﬁi’wmmiﬁﬁwlﬂgjmwwmﬂmmmaﬂ?ﬂﬁ%’im Anwiuean
aonuil

Evolutionary theory; evidences, geological changes, adaptation, natural
selection and population genetics; changes of the gene frequency in population; speciation

and biodiversity; field trip

330-475 FUNUIMSTTINEN 1((1)-0-2)
Seminar in Biology
Fouly : amsdoudouniudilidesndt 6 manisanen wis lides
11 108 wIefin W3BlAEAUILYOUTBINENERS
Condition: enrollment in at least 6 regular semesters or at least 108

credits, or consent of the program
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ANSNUNIUITIUNTTY UauawarsIuanUs1eluivenuiaulatasiuadenne1dog
U a a
AU INYN

A literature review, presentation and discussion of the interesting and current

topics in biology

331-250 UAURNI5HEIAINeN 1(0-3-0)

Ecology Laboratory

g3 UsAUNRU: 330-250 MTBLTEUAIUALTY

Pre-requisite: 330-250 or concurrent

aaﬂLLU‘Uﬂﬁ‘WﬂaaWﬁaLﬁU‘ﬁ@@JﬂﬁﬂWﬂﬁUﬂN enauauvnsinmivelusesusa 9
FausszauAdiTinusasin Ysvng deeueidaliTin wavsruuiing Weumenumanemansuas
iauenanuildanmsine Anvluesufiinsuazaaaun

Experimental or sampling design to answer ecological questions at each level
of organization: individual, population, community, and ecosystem; academic report writing

and presentation; laboratory study and field trip

331-260 U R siugmans 1(0-3-0)
Genetics Laboratory
e3UeAUAR: 330-260 ViTOITEUAIUANY
Pre-requisite: 330-260 or concurrent
a Y ' Y a ada o o o & -
nsnaaeufgriunsanenensnwugludldinlaglduuaiise 51 daluasiiy uaznis
AATIANWADAGNTUNITNNRDINHUGAENS

Laboratory studies about pattern of inheritance in bacteria, fungi, animals and

plants; statistical analysis for genetic experiments

331-480 Iine oy 1(0-3-0)
Biology for Community
el : amzifewdounudilidesnin 6 aan1sinen nie 108
wienn MSelALANUILTOUTBIANERS
Condition: Enrolled for at least 6 semesters or 108 credits, or
consent of the program
nsdasardinnisgudeyannumannmatenistinin msliarusiseanseysnui
o

ANABILAYUYY MSHANFDAMUIAMUTIINEAYUYY N15LEUTELETUNANUNAINUAIENITININ

Yoy UfURnusmiugusuluiuias
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Survey and database management of biodiversity resource; raising community

awareness for conservation; production of media related to biology for the community;

application based on biodiversity of the community; work with the community

331-491

331-493

1ASI9UNITIING 3(0-9-0)
Project in Biology

Wouly : amzdewssunnuailitdesnin 6 nMANISANEI ¥se 108

wena MSelALANUIILTOUTBIANERS

Condition: Enrolled for at least 6 semesters or 108 credits, or

consent of the program

& o aw a A a v cal e
AnviidluanuIndvingt anelinsauarese1a1senysnm

Research training in biology under supervision of academic advisor

ANNAANEINTIINYN 6(0-40-0)
Co-operative Education in Biology

deule : awsifowdouniudilddesnin 6 a1an1sAne e 108

wihein wazwdsununsendmsuanianuldiieandi 30 Falus

Condition: enrollment at least 6 semesters or 108 credits and
preparation course for cooperative education at least 30 hours

AnUHURMUISlunIBusI¥NIT 1BNTU FEMAY AnwissuumsvineuesiiieItes

fua I ¥TIne Wawwinveaueinainnsysannisanusiuiesisuiuussaunisainisvinnuy

919158MUSnwuazanuUsENaUNSUTEWIUNANTINW diausnukazenuatuauysal

Actual practice in public, private or enterprise organization; studying the real

working system relative to biology; developing occupational skills by integrating classroom

knowledge with working experience; work evaluation by academic advisor and officer of the

organization; presentation of work and complete report

3) nguAYGLN
330-301

Fnilaifinsvgndundsifanudfgmansugio 3((2)-3-4)
Economic Invertebrates

i TsAunawEeu: 330-101 vielauAUUYaUVDIVENERS

Pre-requisite: 330-101 or consent of the program

= va A a oA Y} ) 1 Y} v aa °
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Life history, biology, habitats, and cultures of economically important

invertebrates in Thailand; laboratory study and field trip

330-303 Finewonaiian 3((2)-3-4)
Freshwater Biology
F183w103AURRY : 330-101 130lAEANUIUYEUVBINANENS
Pre-requisite: 330-101 or consent of the program

anuiidesduingifudwingeuuaraninneidinaingl anuiiugiudmsiunis

' v
1A (% o

Uszifiudeyanistanmuazneniw 1nil vesundsilegedetiniauazdsddin sAunefeiuiine
vesdefiTinindn daunarszuvinaidafiduiussunsldussloninaznisening Anwily
el uRnIsuaznAauy

Introduction of environmental and ecological conditions; a backeround for
evaluating biological and physico-chemical data of freshwater habitats and biota; discussions

on the biology of freshwater organisms; the community or ecosystem structure of freshwater

related to utilization and conservation; laboratory study and field trip

330-304 WONYANANTNINELE 3((2)-3-4)

Marine Botany

5183 0sAUNDY : 330-102 Y3BlAEAUIUYEUVDIVENERS

Pre-requisite: 330-102 or consent of the program

fluduindounimeta duguinegn AINg) NISENINTEINY 514%&3' WaENS
U§ush Anuduiusvesiiofudwndeunimeia Ineiuameerunlvg ngivziawaziivieiay
AnwiluresuiRnisuazoenninauy

Plants in marine environments; morphology, ecology, distribution, habitat, and
adaptation; interrelationships between plants and marine environment focusing on

macroalgae, seagrasses, and mangrove; laboratory study and field trip

330-305 i Inenuaiiy 3((2)-3-4)

Pollution Biology

F183w103AURDU: 330-101 130lAEANUIUYEUTBIIANEAT

Pre-requisite: 330-101 or consent of the program

ANUNINEYRIaTY YiaLazAuaLTRvETHaTY N15UNT1 N1sHUsIU Msviang
n3rde uasnsavavansuafiviuAddiTin navesasuafivlussiuluana wad oide o¥eaw uas
A4fiTn nouvuBsunduuazFosmesansuafiutedeldinluseduln Yszeins den warszuuilia

Uadunennuasinniiinasennuduiivresarsuaiie AnwiluiesUfiRnisuaznaauy
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Definition of pollution; types and characteristics of pollutants; uptake,

biotransformation, detoxification, elimination and accumulation of pollutants in organisms;

effects of pollutants on molecular level, cells, tissues, and organs; acute and chronic toxicity

of pollutants on levels of individuals, populations, communities, and ecosystems; physical and

biotic factors affecting toxicity of pollutants; laboratory study and field trip

330-311

galvladuosdn 3((2)-3-4)
Animal Histology

TeAUIAUNDU: 330-102

Pre-requisite: 330-102

o 2 a a

\Wolgovesszuuane 9 luswnigvesdndidudniinssandunas @3sineuas
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Tissues of animal organ systems with reference to vertebrates; histophysiological

and histochemical aspects

330-331

UNANAROUNZLA 3((2)-3-4)
Marine Planktonology

Fe3daAUieuseU: 330-101 M30lAEANUIUTEUTBIIANENS

Pre-requisite: 330-101 or consent of the program

Fnwuziiluraainasnnouisuazinasnnoudatlunzia n1531uun N15LAURI0819

WAZAITASEUFDENT ATAUSNBIAD819 NITHUTIUIL N15NT218 N1TUSURLNBNITANSITIALUY

dedaos Nswavuwlatnuil Uduiusiuddadndulunsia Anwiluiesufifinsuazninauiy

General characteristics of marine phytoplankton and zooplankton; identification;

sampling and processing techniques; preservation; enumeration; distribution; adaptation to

pelagic life; succession; interaction with other marine organisms; laboratory study and field trip

330-332

AUNTUITIUVBINYABN 3((2)-3-4)
Taxonomy of Flowering Plants

s19739109AUADU: 330-102 Way 330-200 %#5alngAINULIUYaUTB

NANEA

Pre-requisites: 330-102 and 330-200 or consent of the program

VANINUINVBIBUNTUITIUYDINYABNTNUTENOUMIBNITIINUN N1552Y Uazn1siade UseifnisAnw

v s U v I

aynsudsuludszmalng anuduiusigadinuins wdividdyvesnguitynen Anwilu

WeslfuRnisuasAnuwiuenanIu
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Principle of taxonomy of flowering plants including classification, identification and
nomenclature; history of plant taxonomy in Thailand; phylogeny; some important families of

flowering plants; laboratory study and field trip

330-333 AUNIUIT VDT 3((2)-3-4)
Animal Taxonomy
5183 UsAUNDY : 330-102 W3olnEAINLLALYOUVBINANENS
Pre-requisite: 330-102 or consent of the program
Aruditugrufeaiunsruaumasariiaunmsvesalidlvel endiudiaaitauins winmsssy
o madasiuun uaznishedoinenmansvesde’ AnwlukesufoRnisuazaiaaun
Basic knowledge of processes and evolution of new species; phylogeny; principles of animal

identification, classification, and international nomenclature; laboratory study and field trip

330-350 UIAINYILAEANUNAINNANLYDILUIULAF 3(3-0-6)

Ecology and Diversity of Tropical Reef

e UsAUNeY : -

Pre-requisite: -

wdndarinewatrnmdadeiu prudiladeatuamunananemsdaninues
AnudNiussEnindaliTinnazunasiiogends nsesileuazuuimisUjuRiienisinauaninuun
Ugmisumeils nseudntuuatznngs

Basic principles of reef ecology; understanding of biotic diversity and
relationships between taxa and habitats; tools and practices for monitoring near-shore reef

habitats; limitations for conservation of coral reefs

330-371 NsAENITRUSNEN LA 3((2)-3-4)
Marine Conservation Diving
3 0eAUNeY : -

Pre-requisite: -

(%
v Y v o

nsftihandegunsalantidudufuwummansilddmiuinAnwinemans
sinwensldgunsal anudlaluadsiven shweniah wedansdsaldimieumstingidunsia

Open water SCUBA training course with practical application for science
students; equipment; physiology; watermanship skills; underwater survey techniques with in

situ practice
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330-372 MinweARUNIMasAmMTUNUgAanS 3((2)-3-4)

Computer Skill for Genetics

F183v103AURDU: 330-260 130lAEANUIUYBUTBINIANENT

Pre-requisite: 330-260 or consent of the program

mweeuimeddediy Wy 819 uay Tnseu Uyayrsehvg n1sldau Aandn Aoud
2 en1ereidnvannmadaduioauasdoyauuslvg nsdantsguteyaiiienslinsgy
Uszvns Anwnluresufuminis

Basic computer language e.g. R and python; artificial intelligent, cloud computing
for next generation sequencing, big data analysis; database management for population

analysis; laboratory studies

330-401 Finervesnaaglsl 3((2)-3-4)

Orchid Biology

A TsAUNew: 330-102 Yi5elaeAUIUTeUVDIENERS

Pre-requisite: 330-102 or consent of the program

anyMrdUgIUINGY aUNTUITIW @353 TIAINgT Uasdiingn1sauiugues
n&olsl dnwarlassadiavesusana savenisvenewus msugnidsauarnsliusslond Anwly
vesUfrRn1suazAnuuenaniu

Morphological characters, taxonomy, physiology, ecology and reproduction
biology of orchids; structural characteristics of selected genera; including propagation,

cultivation and utilizations; laboratory study and field trip

330-402 Fnewedldnenliiuszau 3((2)-3-4)
Biology of Ornamental Plants
518391 09AUN DU ; 330-102 Way 330-200 %301AYANNLTAUYTOUVDY
NANEA
Pre-requisites: 330-102 and 330-200 or consent of the program

o

UsyiRanuduun ANYUYAUFIUINGT LLazamwmmLﬁuagjﬁuaﬂﬂﬁnﬁiﬁumimmm
aunazUszaunglueiais vanlunmsimzdgnivwuseauluaiu AnwiluresduianisuazAnyiuen
aonuil

History; morphology and habitats of ornamental plants for decorating in the
garden and inside building; cultivation, propagation and principle designs of ornamental plants;

laboratory study and field trip
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330-403 NONWYAERSLATHFNA 3((3)-0-6)

Economic Botany

5183v103A U : 330-102 ¥3BlAUAIUWILYOUTRINENENS

Pre-requisite: 330-102 or consent of the program

UsgiRanuduun dugiiven nsssydeinenmans wiafiodende dnuaziiddny

a o« o ¢ & A da o w a =

voamananiivkarn1sldusElen nsimsidesivilianudAyniaasegivluusswmelng @nwiuen
G

History; morphology; identification; habitats; essential aspects of plant products

and utilizations; cultures of economically important plants in Thailand; field trip

330-404 nanAluladTININNIINY 3((2)-3-4)

Principles of Plant Biotechnology

5183 sAUND: 330-260 Yi38lAEANIUYEUVDIVENERS

Pre-requisite: 330-260 or consent of the program

wannsuaznsUszgndimaluladmefiuiionisusuusaiugity nswdafivfionisdn
waznsnanaseiiiiudseleninneaduaziudiueforzvesiia nsldusslevdarnanuudsiui
Anlunasanaaes nsanedy msldmedanisinzidesitlunaennaasniiotielus unaunis
Uuugsiuduarnandandn Sustasiafiinneaduasdudniiy Anvilutesufoins

Principles and applications of plant biotechnology for plant breeding;
production of plant and useful secondary metabolites from various organs; advantages of
somaclonal variations from in vitro cultivation; gene transfer; in vitro techniques for plant

improvement and plant products; laboratory study

330-405 FIINLVDINMELD 3((2)-3-4)
Biology of Penaeidae
I IVIAUNDUSEU: 330-101 ‘vf%aimmmLﬁu%awawé’ﬂqm

Pre-requisite: 330-101 or consent of the program

§ v v

FEUURAENIYINUMTIneluimea Tnen Msasqydule nsauiug 33ns

Fin uaze wsvesgnisuaziainde dndnavesduindeuiildenissenvesienzia Anwily
WosUURNsHazAIAEUY

Systems and biological functions of the penaeids (marine shrimps); ecology,
development, reproduction, life cycle and food of the penaeid larvae and adults;

environmental factors affecting survival of the penaeids; laboratory study and field trip
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330-411 NYANAFERTUDINY 3((2)-3-4)

Plant Anatomy

3183v103AURDU: 330-200 WIBLAUAIUIUYOUTBINENERT

Pre-requisite: 330-200 or consent of the program

Tnsadauazmsasyivlvesiiv madsuwlanedasaiwenraduanieds
ssuuiiledofin MsdniSesinven ddusarlu msdndeshveaniodelusnddusarly Anwily
o uRns

Plant structure and development, differentiation of cell and tissue structure;
tissue and tissue system; organization of the root, stem and leaf; organization of tissue systems

of root, stem and leaf; laboratory study

330-412 dnifinszanduraadadseuiiey 3((2)-3-4)
Comparative Vertebrate Zoology
13y 10sAUNBY: 330-102
Pre-requisite: 330-102
Tiwunnnsvesdnifinszandunas anuvainrane dnuurlasaiwaznsuTuivesszuue ez Iy
Tiwunnisvesdnidnsegndunas Anwluesuiinis
Vertebrate evolution; diversity; structure and adaptation history of the vertebrate organ system;

laboratory study

330-431 ANINYINGY 3((2)-3-4)
Phycology
A TsAUNe: 330-102 Yi5elaeAUILTaUVDIENERS
Pre-requisite: 330-102 or consent of the program
FIINYIVBIININY NTAVITUS FugIuingr N15INTUN warTlAINeIveaInINY
AnwluviesufiRnsuazfnumuenaniuil msdaufusegng
Algal biology; reproduction, morphology, classification, and ecology of algae;

laboratory study and field trip; specimen collections

330-432 i 3((2)-3-)
Aquatic Plants
s183910sAUARY: 330-102 Lag 330-200 #38lA8AMLAUYBUYBY
NANEA

Pre-requisite: 330-102 and 330-200 or consent of the program
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nsUsusmeiulassauag i fivesiivihfidwaneduguineuaznieinia
fans Msduun Msszyleineimans dnvaasd wasineinet sansenunazanslivszlomives
fiivouyud AnwiluosfiRnsuasAnwiuenaniud

Structural and functional adaptations of aquatic plants affecting morphology
and anatomy; classification, identification, description of selected families and ecology; the

harmful and useful effects of aquatic plants on human; laboratory study and field trip

330-435 Ay Inen 3((2)-3-4)

Entomology

513 UsAUnaw: 330-101 %50 IneAMILALYOUVRINANENS

Pre-requisite: 330-101 or consent of the program

FInervesiuas dugiuntsuentaznigly Asdnvuaavyuaznisiniunlusedu
BUAULALIIA @35IM8 WUgAIENT NeAnssu wazdnming1voawuas Anwiluriesufuifinisuas
AU

Biology of insects; external and internal morphology; classification and

identification to order and family levels; physiology, genetics, behaviour, and ecology of insects;

laboratory study and field trips

330-438 Un#inen 3((2)-3-4)
Ornithology
F1e3w10AUReU: 330-101 %38 IEANUIUYEUTRIANENT
Pre-requisite: 330-101 or consent of the program
duguangn n1sInduun VTR weRnssy duneiven Iauinisvesun Anwily
WosUURNsHazAIAEUY
Morphology, classification, life history, behaviour, ecology, evolution of birds;

laboratory study and field trip

330-439 Inedniauiiuhaniivunuardnfidesnay 3((2)-3-4)
Herpetology
ev1UNAUNDU: 330-101, 330-102 M’%@I@Sﬂ’amLﬁmjamawa‘”ﬂqm
Pre-requisites: 330-101, 330-102 or consent of the program

Wauns duguiner Tneine) muvainvans wan1sinsiuundniasifiui

azfiuunuazdniidesran Anwiluesufoinisuazannauis

Evolution; morphology, ecology, diversity and classification of amphibians and

reptiles; laboratory study and field trip
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330-441 UAINEN 3((2)-3-4)

Myrmecology

F183v103AUROU: 330-435 130lAANUIUYEUTBINIANENT

Pre-requisite: 330-435 or consent of the program

nsifiukassneanInieg e dugruiveineuenuaznisluvesun walianisdy
719819 NM13TanEIAvykazn1sInduunluseiueddes ana uwazvlln @359M81 NANTIY LAy
Tneingweun AnwiluviesljUansuasninauiy

Collecting and preserving ants; external and internal morphology of ants;
sampling techniques; classification and identification to subfamilies, genera and species levels;

physiology, behavior and ecology of ants; laboratory study and field trip

330-442 UNAINEIUD IR 3((2)-3-4)

Insect Ecology

A TsAUNDw: 330-435 Yi5elagAUIuTaUVDIVENERS

Pre-requisite: 330-435 or consent of the program

WATANITHUAIDEIMUAT N15ATIVTARMUNUILUUYDIUTEIINTHUAT N1TIATIEA
miuJ?{EJULLiJmﬁuawizmmmeLLazmiUizqﬂﬁ URAuiussenInelseInIwuas AMUMaINTae
wazuNUmMBILIaTlusTUUtnAkUUsN o AnwiluiesujiRnsuasninauny

Insect sampling techniques; density measurements of insect population;
analysis of insect population fluctuation and application; interaction between insect

populations; diversity and role of insects in various ecosystems; laboratory study and field trip

330-451 Uneingivuun 3((2)-3-4)

Terrestrial Ecology

$1879109RUNDY: 330-250

Pre-requisite: 330-250

SUUHATUUN 1ATIA519UarN1TvN9IUY9958UUTELIA N1TA18N9ANSIIU NS
VYUY UAAT ﬂﬁﬁmﬁuﬁuﬁizﬂiﬁa§Qﬁ%imGiaﬁmwnuﬁmmﬂ LazuMa i Naﬂiwu%amwwﬁﬁiami
Wasuwasesssuuing AnwluiesufoRnisuazanaaun

Structure and function of land-based ecosystems; energy flow, nutrient cycling;
the relationship between organism and atmosphere and water bodies; impact of human to

ecosystem; laboratory study and field trip
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330-452 UndIngImamea 3((2)-3-4)
Marine Ecology
F183w103AURDU: 330-250 130lAEANUIUYEUTBIANGNT
Pre-requisite: 330-250 or consent of the program
Tassadauazmsvhaiuvesssuuinamameia Jadensdanndouinuaudddislu
seuufidng  anuduiusnadinersevinedadidie nandadewiu navauieuarseims
Naﬂ'ﬁwwamuwé@iaﬂﬂiLUﬁlauLLUmamwLnﬂﬁammml,a AnwiluesuuRnisiasninauy
Structures and functions of marine ecosystems; the effects of environmental
parameters on marine life in each system; the interactions among marine life; productivity,

nutrient cycling and effects of human on marine ecosystems; laboratory study and field trip

330-453 Ting1voaiy 3((2)-3-4)

Plant Ecology

51839109AUADY: 330-220 WAy 330-320 N301A8AIULAUTDUVES

NANEA

Pre-requisites: 330-220 and 330-320 or consent of the program

aa = & o =~ v o s ! oA o

WNTANYINTTUNY FIAUNY ANUFURUSTENIUvasirguardadeiaiuau N3
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WagULUaILUN NITAIENDANGINIU NTUYUNIBUTINDINIT UAUNUSVOIAINTIN NITEUNUTUAE
N13NTEAERUT NM13YsNY AnwilureslfuinisuasAnuiuenaniun

Methods of vegetation study; plant communities; relationship between habitats

and controlling factors; plant succession; productivity; mineral cycles; species interactions,

plant reproduction and dispersal; conservation; laboratory study and field trip

330-454 FIInenseusny 3((3)-0-6)

Conservation Biology

A TsAUND: 330-250 YiSelAEANTIUTEUVDIENERS

Pre-requisites: 330-250 or consent of the program

VW HAZUUIAN F35TTY mmﬁmmﬂumamﬁmﬁ? mLM@LLazma%ﬂmsquﬁamm
manvaneresadidin mIvenuuuwazdansiuiioying QIiEITnAINeT miﬁuwjiSUUﬁL’m Anw
AAFUY

Theories and concepts; ethics; needs for conservation; causes and
consequences of biodiversity lost; protected areas: design and management; landscape

ecology; ecosystems restoration, field trip
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330-460 \waRNUgAEnS 3((2)-3-4)

Cytogenetics

F183v103AURDU: 330-300 130lAEANUIUYEUTBINIANENT

Pre-requisite: 330-330 or consent of the program

lassasinazngAnssuveslasiulay anuiaundvedlasiulyukuulassasiaay
$1uru Tasllendivey nsivuama Msviuauidlug wedanavadiugmans wWwu nsdouuaud
lastuloy mallangeawsaisud sudy leuslawdu nmstnssiwaslelnd nsussendldnatinwad
fiugransiilon1sUuusaius msunmd uaznisnsaaeuiluy AnwiluiesufoRnng

Chromosome structure and behavior; structural and numerical chromosome
aberration; special chromosome; sex determination; gene mapping; cytogenetic techniques e.s.
chromosome banding, Fluorescent /n Situ Hybridization (FISH), karyotype analysis; application
of cytogenetic techniques for plant breeding, medical science and genome analysis; laboratory

study

330-461 ftugenaniUszanadesdu 3((2)-3-4)
Introduction to Population Genetics
A TAUND: 330-260 Yi5elAEAUTIUYEUVDIVENERS
Pre-requisite: 330-260 or consent of the program
unumreIANLUIH U ssufidesadodITauin1s AnuduazniInszaned
Y038adaluUsEYIng WUANASNY Aradfnuuien navesnsnadendn nstemadoudiedu nns
AnTgituimuaudnunstdeinna Anvluviosufoinig
Roles of genetic variation in evolution; allele frequency and distribution in

population; genetic drift; F-stat; inbreeding efficiency; gene flow; QTL analysis; laboratory study

330-462 nsAnwIluuBuUIouisular I imuInIs 3((2)-3-4)

Comparative Genomics and Evolution

F183w103AURDU: 330-260 130lAEANUIUYEUTBIIANENT

Pre-requisite: 330-260 or consent of the program

nsinszvasuianalelndvedluy laseasiedlug nsseyduaindluy Wugeans
Wisuiley Tiamnisvesiluy msseyBuaiielsfuifiusylovinnsmsunnd msnuns wagns
Uszgnd Anwiluesluinns

Genome sequencing; genome structure; gene annotation; comparative genetics;
genome evolution; identification of beneficial proteins for medical, agriculture and applications;

laboratory study
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330-463 Tnefngdaluana 3((2)-3-4)

Molecular Ecology

F183w103AURDU: 330-260 130lAEANUTIUYBUVBINIANENT

Pre-requisite: 330-260 or consent of the program

v s Q‘ A aa d‘ I I a s o Y a av

Wugaansvedlidinnldlylumalunimaaedineimans n1sUTudlddTauing
Tusgiudu lwmuislanas WugAIEnsveINITAAITRININITIIN NTHARIDRINYBIEUNNBUALDIMD
danaey velagluieitesiuliinainendduana Anwilureslfinnis

Genetics of non-model organism; adaptation at gene level; metabarcoding;
genetics of coevolution; gene expression responses to environment; current topics in molecular

ecology; laboratory study

330-464 Wugenansluanavasiad 3((2)-3-4)
Insect Molecular Genetics
A TAUND: 330-260 Yi3elAEAUTIUTEUTDIVENERS
Pre-requisite: 330-260 or consent of the program
ArudiiugiuuagiSnisfinising 1 iertuiiugmansluanavosuuas msUszgndld
Audeineuazinaiven Anwiluiesufjuinnis
Fundamentals and methodology of molecular genetics of insect; applications

for zoology and ecology research; laboratory study

330-465 wiatlaiugmansluenalun1sIFenagyineg) 3((2)-3-4)
Molecular Genetic Techniques in Biological Research
FeATAUND: 330-260 Yi5elAEAUIUTEUVDIVENERS
Pre-requisite: 330-260 or consent of the program
ngufuazn1suszendldinainniaiugamansseavluana Pasaunanans Jluy
waznsuaasUlan N15ILATITRANNENNUGNI9ITAILINIT NMTTeRAuRuLUsTusEauUTEYINS

=2

WUUTARINIIAdnAans Hnfinineunuuasinsieideya Anwiluieslusinis
Theory and application of molecular genetic techniques; bioinformatics;
genome and transcriptome; phylogenetic analysis; population genetic analysis; mathematical

modeling; research-based method and data analysis; laboratory study

330-470 ANSNELRE DL DAY D TEITNY 3((2)-3-4)
Plant Tissue and Organ Culture
51831 UIAUNBU: 330-320 ‘vﬁaiﬂammLﬁuﬂjawawé’ﬂqm

Pre-requisite: 330-320 or consent of the program
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Nuuazn1sUsseninisinisiivaiioltonazaTuieiy 29AUTEN0UVRIDINIT

IWIzLaeY 9vsnavesdsiinasunisiasyAulanaznisildsuulaseaielte n1sldiniedlonas

wallasng 9 Tunisinieiaes Anwnluiesuuanis

A detail study and applications of plant tissue and organ culture; composition

of media; environmental influences on growth, differentiation and development of tissues;

techniques and instrumental practices; laboratory study

330-471

lalasinaila 3(1-6-2)
Microtechniques

513 UsAUND: 330-102 Yi38lAEANIUYEUVDIVENERS

Pre-requisite: 330-102 or consent of the program

aa ] ] a 5 & v & a -~ SR v =
FONILASVUNBURNN ﬂIUﬂqﬁLﬂiﬁﬂiﬁlaﬂ‘WsﬁLLagﬂﬁﬁ AL YUV ULUDLYDNILLUUNI

aMThaEaNTENTUNMIANMLANGDI9aNTIAY NanNN1saBNTIENITINWIaN NLaETsNsdoud el
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AnwluiosuuRnig

Preparation of plant and animal tissues; semi-permanent and permanent

sections for microscopic study; concepts in selecting tissue preservations and staining methods;

laboratory study

330-472

BeseiinlumITonstanm 3((1)-6-2)
Water Analysis for Biological Research

5183v109AURDU: - 324-101 LAy 324-102 ©30lAsAINULAUTOUVDI

NANEN

Pre-requisite: 324-101 and 324-102 or consent of the program

AT LU TTUV IR LALNIITIINGALLATANNRSUNITIVENIYININ Y @15819NT

fingfiazaregluin aaelsilad asveuuazlulasiauluzudunsd veavlesa uaznenauuriuassluin

Anwlurieslfuing

Determination of chemical and biological analyses of natural water for biological

research such as nutrients, dissolved gas, chlorophyll, organic carbon and nitrogen, phosphorus

and suspended solids; laboratory study

330-473

nsuRgReeIMAtugedniuinInemans 3((1)-6-2)
Master SCUBA Diving for Scientist
FeydsRunow: 330-371 NsAULien1TeYSN YN

Pre-requisite: 330-371 Marine Conservation Diving



v
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Mé’ﬂiwmmam%uasL%ﬂﬁﬂ%quwmiﬁﬁmmLUdWLLazﬁaaﬁammﬂ sDWENd uaz
#35Imevansmiang 9 WAlANSANYILAEIINNTIINEININELE nstaemdetngi ns
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Scientific principles and advanced techniques for skin-diving and SCUBA (Self-
contained Underwater Breathing Apparatus) diving; diving physics and physiology, underwater
techniques in marine-biology research; rescues, search and recovery, SCUBA gear maintenance,

dive planning and management, practical in swimming pools and open-water diving in the sea

330-481 WO ANTINER] 3((2)-3-9)
Animal Behaviour
e31U9AUNDU: 330-101, 330-250 M’%@I@*&Jﬂ’amLﬁu%amawé’ﬂgm
Pre-requisites: 330-101, 330-250 or consent of the program
flugruiugaansseduluanavomgfingsy a3sine1veswgfinssy n1saIuau
woAnssulaeszuuUsEamLazdoulive usepdlanasimuinisveangingsy ngAnssulITauINIg
NANIIUTENAIMET AnwilurieslfURnsuasnpauiy
Molecular genetics basis of behaviour; physiology of behaviour; neuroendocrine
regulation of behaviour; motivations and development of behaviour; evolutionary behaviour;

ecological behaviour; laboratory study and field trip

331-476 ASHNU 2(0-6-0)
Training
Geouly : amdouSounudilidtosnin 6 Mansane islagany
\IUYEUVBIANGAT
Condition: Enrolled for at least 6 semesters or consent of the
program

A U Aa a =

AnufURnuaddunitsnusenis wenvu wiesgiamia ferdesiuaiviin
anen ﬁwmﬁﬂwﬁmm%wmﬂmiuu'ﬁmﬁmimmfluﬁaﬂL%‘EJiJﬁ’UUi%ﬁUﬂﬁﬂiﬂﬁﬁNW 24291281
Anauliitosndn 6 dUai uwaretaley 25 Hiluwiedunv Ussifiunalngenanssivinuuazaniu
Us2naun1s UIauonulazllauseeu

Actual practice in public, private or enterprise organization relative to biology;
developing occupational skills by integrating classroom knowledge with working experience;

training period for not less than 6 weeks and at least 25 hours per week; evaluation by

academic advisor and officer of the organization; presentation and complete report
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Y3 aan (Module)
330-482 YT niionsmvienfismamsianazneilieg i 9((6)-9-12)
Module: Biology for Sustainable Marine and Coastal Tourism
31310 UNDU: 1neAUIUTOUVRINENENS
Pre-requisites: consent of the program
AumaInatenadinnlusruudnanimeiaazeieils uainemimeianay
wodadosdu aruddarefiuiieilmsduden LASYIND JAUSTIURAENTNEINTAINE N
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Biodiversity in marine and coastal ecosystems; introduction to marine and
coastal ecology; importance of coastal zone in terms of socio-economic, cultural and
environmental resources; roles and importance of marine and coastal protected areas;
classification of marine protected area in both international and national levels; principles of
marine and coastal resources utilization by integrating of ecosystem services dimension;
sustainable marine and coastal resource development and management; concepts and
principles of sustainable tourism; theories, processes, techniques in tourism planning and
development with lower environmental impacts; roles of tour guides; stakeholder analysis;

derivation of conflict resolution approach; case studies and field practice; principle of

snorkeling, snorkeling equipment, snorkeling safety, swimming pool and field practice

330-483 Y TN iionsiansvienfiendsiing 6((4)-6-8)
Module: Biology for Ecotourism Management
13 TsAuneu: IneANUALTEUTRINENgNS
Pre-requisites: consent of the program
anuvatnuatenistanmlussuuiingun Suainendesu nquuedertuiiug
oyinilulsemalne vdnnsuazaudidguesnsveaiiondeling ssdusznouLarFULULTBINS
vioafendeiing unavisaufisndelnauazunasienfismiasssunalunaldveslng ngu
nsrUIums wagmadalunsisunuuaziauinsieuisndsinaiioaanansenuieduindo

unuimvtnivesdanned n1sinnisiiulissezdu nsiulisseglng wazn1snusy nsiden



71

gunsal mdmadune meiauurdsisnfisudsing amnuvasasislunmsianisieaiiondding
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Biodiversity in terrestrial ecosystem; introduction to ecology; rules and
regulations of protected areas in Thailand; concept and important of ecotourism; element and
types of ecotourism; ecotourism and natural attractions in southern Thailand; theories,
processes, techniques in ecotourism planning and development with lower environmental
impacts; roles of tour guides; ecotourism facilities and accommodations; hiking, trekking, and
camping management, selected equipment, route surveys; ecotourism attractions

development; ecotourism safety; case study and field practice

330-484 yoAvmsinmsSeudiaznsioansirineluamssei 21 6((4)-6-8)

Module: Learning Management and Communication of Biology in

the 21st Century

e TsAunouw: IneANUiuYUTeInaNgnS

Pre-requisites: consent of the program

Asidsunnunsaeu n13vindseluduideu anuAnsIueaN1ITIInen nsaeu
FANemuLLISEEIHY N1508nuUUATIURIRNsINTIINe nawa ez danstuseuseulat
nannsaeuluAnisTed 21 nMsaewiilassnuinenrmans ndnnisinuasussfiuna Inineluty
Seuwazininginsdeans %’ism‘uiimﬁﬂiﬁWﬂgLLazﬂﬁﬁami nMsWaLAen saeuLaZNTA0A 56
Sy Inendiviuaste FnufoRnuaie

Writing teaching plan; classroom research; concept in biology; teaching biology
according to STEM education; planning for biology laboratory class; development and
management online classroom; principle of teaching in the 21st century; teaching science
project; assessment and evaluation; classroom and communication psychology; code of ethics
of teaching profession and communicator; creating modern materials for teaching and

communicating biological findings; work integrated learning
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1. HYIEAEanI1a75E UWANINGANT BT USgygyiean Doctor of Philosophy Plant Science University of Aberdeen, UK. | 2550
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AT NLEAINAANSTNISLTEUFTZAVTIBTVINU Knowledge/ Attitude / Skill (KAS)

AMARNUIN A

57831 /nguanse / Module

(S9E5189997 FBIIWAVY IUIUNULNA)

Knowledge/ Attitude / Skill

322-101 UARANE 1 3((3)-0-6) | K8,A3,Ad

322-104 Adamansill 2 3((3)-0-6) | K8A2,A5

324-101 \afivily 1 3((3)-0-6) | K6,A3,A4

324-102 wpilvialy 2 3((3)-0-6) | K6,A2,A5,51

325-101 UftRnsuadivily 1 1(0-3-0) | K6,K10,A2,A3,A4,51,53
325-106 Ufusn1siasivialy 2 1(0-3-0) | K6,K10,A2,A3,A5,53

330-101 wan¥I e 1 3((3)-0-6) | K1,K3,K4,K5,A1,A3,A4,52
330-102 #aNT1INE 2 3((3)-0-6) | K1,K2,A1,A2,A3,A5,52

331-101 Y URn1snandvinen 1 1(0-3-0) | K1,K4,K5,K10,A1,A2,A3,51,53,56
331-102 YJURNSUANTYINen 2 1(0-3-0) | K1,K10,A1,A2,A3,A4,A5,51,53,56
332-101 Wﬁﬂé‘ﬁug’m 3((3)-0-6) | K6,A3

333-101 U;’jﬁ’amﬂaﬂéﬁugm 1(0-3-0) | K6,K10,A2,A3,A4,A5,51,53
324-233 nfisunidioeu 3((3)-0-6) | K6,A3

325-233 UftRnsiaiiaunididessu 1(0-3-0) | K6,K10,A2,A3,A4,A5,51,53
326-202 ﬁ;a%ﬁwmﬁﬂﬂ 3((3)-0-6) | K7,A3

327-202 UjiRn1s9ainine1vily 1(0-3-0) | K7,K10,A2,A3,A4,A5,51,53
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519791 /Nqua1se / Module

(SE5189397 FBIIWAYY IUIUNUYNA)

Knowledge/ Attitude / Skill

328-207 Fuadugiudmiutingyinen 3((3)-0-6)

K7,A3,A4,A5

328-231 Y URNs¥IATNUgWdmSUNTITeN19TvInet  1(0-3-0)

K7,K10,A2,A3,A4,A5,51,53

347-202 @dn 3((2)-2-5) | K8,K11,K12,A1,A3,A4,A5,S6

330-200 ﬂgm%wmﬂwmﬂ%maLLazauﬂsﬁmummﬁ% 6((4)-6-8) | K1,K2,K9,K10,K11,K12,K13,A1,A2,A3 A4,A5,A6,A7,51,52,53,54,55,56
330-231 gadmAvaIvasuarInsEULIewiy  6((4)-6-8) | K1,K2,K9,KI0K11K12,K13,A1,A2,A3,Ad,A5A6AT,51,52,55,56
VYOI

330-250 UnAINg? 3((3)-0-6) | K1,K5,K9,A1,A2,A3,A4,A5,A6,A7,52,53,54,55

331-250 U{URN5LIFINeN 1(0-3-0) | K1,K5,K10,K12,A1,A2,A3,A4,A5,A6,51,52,53,54,55,56

330-260 WugAan3 3((3)-0-6) | K1,K4,K9,K11,A1,A2,A3,A4,A5A6,53,54,S5,

331-260 UURnsiugeans 1(0-3-0) | K1,K4,K10,K12,A1,A2,A3,A4,A5,A6,51,52,53,54,55,56

330-300 YIINETEAUTARLALINLENA 4((3)-3-6) | K1,K4,K10,K11,K12,A1,A2,A3,A4,A5A6,51,52,53,54,55,56
330-301dn liTnsygndundsfifionudfamansugio  3(2)-3-4) | KLK11,A1,A4,A5,54

330-303 F1AN8URUMANNTA 3((2)-3-4) | K1,K5,A1,A4,54,

330-304 WONYANAATNINNLLA 3((2)-3-4) | K1,K5,A1,A5,54,

330-305 Y nenuaity 3((2)-3-4) | K1,K5,K9,K11,A1,A4,54

330-311 Falvlagvosde 3((2)-3-4) | K1,A1,A4,54

330-320 YAIYINEINAKALAITTINGIVDINY 5((4)-3-8) | K1,K3,K9,K10,K12,K13,A1,A2,A3,Ad,A5,A6,A7,51,52,55,56,58,59

330-321 YAIYINLINALALEITINGIVDER T 5((4)-3-8)

K1,K3,K9,K10,K12,K13,A1,A2,A3,A4,A5,A6,A7,51,52,53,54,55,56,58,59
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519791 /Nqua1se / Module

(SE5189397 FBIIWAYY IUIUNUYNA)

Knowledge/ Attitude / Skill

330-331 WNANMOUNLLA 3((2)-3-4) | K1,K2,A1,54

330-332 auNsuIsIUVRHYABN 3((2)-3-4) | K1,K2,K10,A1,A4,A5,54,56

330-333 9UNTUITIVRIENT 3((2-3-4) | K1,K2,K10,A1,A4,A5,A6,54

330-350 WFINELATAINNRAINWAI8VDLUIVLNIF 3((2)-0-6) | K1,K2,K5,K9,A1,54,56

330-370 NANNITITENIFIINGN 2((2)-0-4) | K1,K8,K9,K11,K12,K13,A1,A2,A3,A4,A5A6,A7,52,53,54,55,56,57,58,59
330-371 nsdtiemseyinumangia 3((2)-3-4) | K1,K10,A1,51,54,56

330-372 vinyeAumasdmsuiugmans 3((2)-3-4) | K1,K4,K8K10,K11,K12,K13,A1,52,54,56,58,59
330-382 P uSidosiuiRetuiiaminis 3((3)-0-6) | K1,K4,K9,K11,A1,A2,A3,A6,52,53,54,55,56
330-401 ¥Ineveinadely 3((2)-3-4) | K1,A1,53,54,57

330-402 Finevadldnenliuszau 3((2)-3-4) | K1,A1,54,55,57

330-403 Wi]ﬂ‘l%ﬁ?ﬁﬁl%lﬂi‘@jﬁﬁ] 3((3)-0-6) | K1,K11,A1,53,54,56,57

330-404 vianmAlulagTin Iy 3((2)-3-4) | K1,K3,K4,K10,K11,A1,53,54,55,57

330-405 F1INIVDININLLA 3((2)-3-4) | K1,A1,54,57

330-411 NYINAFIERTUVDINY 3((2)-3-4) | K1,K3,A1,53,54,57

330-412 dnidinszandunaudadSeuiiiey 3((2)-3-4) | K1,K3,A1,A4,A554

330-431 @NIEINe 3((2)-3-4) | K1,K2,K3,A1,52,53,54,55,56,57

330-432 fivth

3((2)-3-4)

K1,K2,K3,A1,54,56,57
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519791 /Nqua1se / Module

(SE5189397 FBIIWAYY IUIUNUYNA)

Knowledge/ Attitude / Skill

330-435 AgInen 3((2)-3-4) | K1,K2,K3,K10,A1,52,53,54,55,56,57

330-438 Un#inen 3((2)-3-4) | K1,K2,A1,53,54,57

330-439 Inendniasifiuinasiuunuardniidesnay 3((2)-3-4) | K1,K2,A1,54,57

330-441 UAINYY 3((2)-3-4) | K1,K2,K10,A1,53,54,55,56,57

330-442 UNAINYIUDILUAY 3((2)-3-4) | K1,K5,A1,53,54,57

330-451 UNAINYIVUUN 3((2)-3-4) | K1,K5,K9,K10,A1,A6,54,56,57

330-452 UNAINYININLSLS 3((2)-3-4) | K1,K5,K9,K10,A1,A6,53,54,56,57

330-453 TL2FRNYIVOINY 3((2)-3-4) | K1,K5,K10,A1,54,56,57

330-454 YIINYINTOYSNY 3((3)-0-6) | K1,K5,K9,K10,K11,A1,A3,Ad4,A5,A6,A7,53,54,55,57
330-460 Laanugeans 3((2)-3-4) | K1,K4,K10,A1,A6,52,54,55,57

330-861 WugmansUsznailosdu 3((2)-3-4) | K1,K4,K8,A1,53,54,57

330-462 A1SANEULTRUS UL ULALITRILINTG 3((2)-3-4) | Ka4,K8,K9,K10,K11,A1,52,54,57

330-463 ﬁnﬂ%mm@ﬂmaqa 3((2)-3-4) | K1,K4,K5,K9,K10,K11,A1,52,54,55,56,57

330-464 WugAANSlLaNavRILLGT 3((2)-3-4) | K1,K4,K9,K11,A1,52,54,56,57

330-465 wadaiugeansluanalun1sITen1agine 3((2)-3-4) | Kd4,K8,K9,K10,K11,K13,A1,A4,51,52,53,54,55,56,57,58,59
330-470 Msnzdsailodeuare Toarit 3((2)-3-4) | K3,K4,K10,A1,A6,51,56,56,57,58,59

330-471 lulasivailn 3((1)-6-2) | K3,K10,A1,51,54,56,57,58,59

330-472 351U I UNITITENITININ

3((1)-6-2)

K6,K10,A1,51,52,54,56,57,58,59
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519791 /Nqua1se / Module

(SE5189397 FBIIWAYY IUIUNUYNA)

Knowledge/ Attitude / Skill

330-473 mﬁoﬁ’wﬁﬁaaﬁamﬂméﬁy’uqqﬁm%’uﬁﬂimmmam% 3((1)-6-2) | K10,A1,A5,51,54,56,57,58,59

330-475 dUuUMITINE 1((1)-0-2) | K1,K2,K3,K4,K5,K8,K9,K11,K13,A1,A2,A3,A4,A5,A7,52,53,54,55,57,58

330-481 WRnTIUVOIER] 3((2)-3-4) | K1,K2,K3,K4,K5,A1,52,54,57,58,

330-482 YA TN LNoN TR TIDIMmZLaLAY 9(6)19-12) | K2,K5,K10,K11,K12,K13,A1,A2,A3,A5A6,A7,52,53,54,56,57,58,59

Petlsegnadsby

330-483 YeRvTinenilonsianisvieaiiendailie 6((4)-6-8) | K2,K5,K10,K11,K12,K13,A1,A2,A3,A4,A6,A7,51,52,53,54,55,56,57,58,59

330-484 wiAmmstaniaiseudiasnisdeastiivetly  6(0)-6-8) | KLK3KIOKL1K12K13,A1,A2,A3,A4,A5,A6,A7,51,52,53,54,55,57,58,59

AATTY 21

331-476 NN 2(0-6-0) | K1,K2,K3,K8,K5,K8,K9,K10,K11,K12,A1,A2,A3,A8,A5,A6,51,52,53,54,55,56,
58,59

331-480 FVAMeLHeYLYY 1(0-3-0) | K1,K2,K11,K12,K13,A1,A2,A3,A4,A5A6,A7,51,52,53,54,55,56,57,58,59

331-491 1A5$UN TN 3(0-9-0) | K1,K2,K3,K4,K5,K8,K9,K10,K11,K12,K13,A1,A2,A3,A4,A5,A6,51,52,53,54,5
5,56,57,58,59

331-493 @nAAANYINNTIING 6(0-40-0) | K1,K2,K3,Ka,K5,K8,K9,K10,K11,K12,K13,A1,A2,A3,A8,A5,A6,A7,51,52,53,5

4,55,56,57,58,59
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AMANUIN 3
wuuesuuansdeazvaInszuUNsIaNstEuivswudas e lundngasiiasfiaunisianisBeuiuuuidegn (active learning)
ﬁ‘i’]muiwiﬁmﬁgwmﬁLﬂﬂaaus[,wé’ﬂqm 100 578791
Fuuneinidamsisouiiuudsgn (active leaming) 100 5787391 Andusesaz 100 VoI INUNANgNS
Fruauneinitlilddanmsidouiuvudegn (active leamning) 0 9187 Andufesar 0 V043V UNANGNS
asUuneiniideaeulasans fiansBouiuuuidegn (active learming) 100 9131
$09a2929NTEUIUNTIANTEIUIUUULTIIN (active learning) UAZNITIANTFBUTUUUNGB] aild
SavazvasiinisdanisBeuiuuuiden N3
sﬁasqﬂamq/%aiqgﬁqn/vnjqaﬁﬁ wuuluinYENszUIUNSAR 1Y case based, team based, social %aiaz?’aamsﬁ'ﬂzﬁ sudes | Bouduuu
Project based| Problem . LIVUFUUUN Y -
learning  |based learning — Scinarlodbasfd " engagement (szyfauaz) e 100 e
(szyEnisdnnisEeusd) Souaz (szUmANE)
001-102 F@RsnsEI9InUNSHAILY  2(2)-0-4) - - blended learning iun15aniAs1z9A wazld 100 - - 100
Py dowelulad, SounuuAnwanduLuUase
388-100 gunziiloiileusywe 1((1-0-2) - - nsseusmenuedlaefnyainuniseuseulal, | 100 - - 100
HnufuR
315-200 ﬂiﬂﬂ‘dﬂtﬁauqué 1((1)-0-2) - - Team based learning, Case based learning 10 20 10 100
950-102 FAniif 3((3)-0-6) - - Think-Pair-Share, Analysis or reactions to 70 - 30 100
videos, Analyze case studies, Problem-based
learning
895-001 NaLiloiin 2((2)-0-9) - - MsBgUIRUUATIETIALe, NMTSEUSIUY 50 20 30 100
nsAnW, NMIBEUILUULKUNIAUAR
001-103 lawiegaruiu 1((1)-0-2) 40 - Team based 40 - 20 100
HUsznouns
315-201 FinurisaunAn 2((2)-0-4) - 50 - - 10 40 100
345-104 Svumaluladddvia 2((2)-0-4) - 40 Team based 10 20 30 100
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
ia&laSﬁaﬁﬁﬁﬂ’liﬁmﬂqiﬁﬂugwuﬂL‘U\‘i‘éﬂ IANIT
sﬁasqﬂaém/%aiqg%suq/wqugjﬁm wuukiuineenszuIUAITAR 1Y case based, team based, social %aiag?lmmﬁﬂzﬁ sudoy | Beuduuu
Project based| Problem . BIPUIFRUUNGYY -
learning  [based learning - Scinanoqbasyed " engagement (i;q%'aaas) 100 A
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
315-202 MsAnfiunislidvema 2((2)-0-9) - 24 Case based, Team based 60 16 - 100
322-100 AuauAal 2((2)-0-4) 40 20 Case based, Team based learning 20 - 20 100
890-001 @55@13¢N118Ng Y 2((2)-0-4) - - ﬂ’]iL%‘EJuiLLUULLaﬂLIJgEJu, nsiseusuuulding, 70 - 30 100
Cooperative learning
890-002 nMwdinguluiinuseiniu  2((2)-0-4) 20 - Think-Pair-Share, Team based, Discussions, 30 - 50 100
MinUFRmLLLIMsTiRTun (Guided
Practice), Role-play
890-003 nw1gangunsesly 2((2)-0-4) 20 - M3FeuduuuianiasuanuAaiiu (Think-Pair- | 30 - 50 100
Share), ms?lﬂﬂﬁﬂ’amuLmeﬁﬁﬁmum
(Guided practice), Cooperative learning
890-004 NWINGWYARIIIA 2((2)-0-4) - - Think-Pair-Share, Cooperative learning 60 - 40 100
890-005 MWTINOUIIVING 2((2)-0-4) - - ANSAUAILATATULAUD, NISHFUULUUTINIID, 50 - 50 100
nswanasuninudn
142-137 a3 Anela 1((1)-0-2) 90 - - - - 10 100
142-138 AUASNIADIAUN3 1((1)-0-2) - - Case based 90 - 10 100
142-139 viodlanfavy 1((1)-0-2) 90 - - - - 10 100
340-162 qUVITEANENINTENENMN 1((1)-0-2) 30 - Team based 20 30 20 100
a72-116 dnveidile 1ilaviesdu 1((1)-0-2) 30 - Team based 30 30 10 100
472-117 g0 WA g 1(1-0-2) 40 20 Team based 20 10 10 100
895-xxx SILIVNARNINTD 1((1)-0-2) - - nssguIRUUTINile, Numuvinue, 1y 70 - 30 100

PUNUINTS
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
iaﬂaSﬂlaﬁﬁﬁﬂqiﬁlﬂﬂqiLiﬂugLLUUL‘U\‘i‘{ﬂ ANNTT
sﬁasqﬂaém/%aiqg%suq/wqugjﬁm wuukiuineenszuIUAITAR 1Y case based, team based, social %aiag?lmmﬁﬂzﬁ suden | Souduuy
Project based| Problem . BIPUIFRUUNGYY -
learning  [based learning - scinanoqbasyed " engagement (i;q%'aaaz) 100 e
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
322-101 upanad 1 3((3)-0-6) - 15 Case based 35 - 50 100
322-104 Adlnransily 2 3((3)-0-6) - 15 Case based 35 - 50 100
324-101 1afivily 1 3((3)-0-6) - 25 Case based 25 - 50 100
324-102 19Vl 2 3((3)-0-6) - 25 Case based 25 - 50 100
325-101 ﬂﬁﬁamimﬁﬁ"ﬂﬂ 1 1(0-3-0) - - Experiential Learning 70 - 30 100
325-106 UfUANswiivialy 2 1(0-3-0) - - Experiential Learning 70 - 30 100
330-101 winTIINeN 1 3((3)-0-6) - - Think-Pair-Share 50 - 50 100
330-102 UaNTINEN 2 3((3)-0-6) - - Think-Pair-Share 50 - 50 100
331-101 UUFn1smandvinen 1 1(0-3-0) - - Think-Pair-Share, Experiential Learning 100 - - 100
331-102 YJURNsUanT¥inen 2 1(0-3-0) - - Collaborative, Experiential learning 100 - - 100
332-101 Waﬂﬁﬁug’m 3((3)-0-6) - - Interactive lecture, Self-directed, Question- 60 - 40 100
based learning
333-101 Uﬁﬁamﬂaﬂﬁﬂﬁugm 1(0-3-0) - - Experiential learning 80 - 20 100
324-233 |piBunidideciu 3((2)-0-6) - - Gamification, Concept mapping, 50 50 100
Collaborative learning

325-233 UURmainiiunididesdu 1(0-3-0) 80 20 - - - - 100
326-202 ’«qa‘?lﬁmnﬁ"ﬂﬂ 3((3)-0-6) 10 - Gamification, Activity-based learning 20 20 50 100
327-202 Ufjtinsgadaineninly 1(0-3-0) - - Practical 90 - 10 100
328-207 Fuafiftugudmsuthn 3((3)-0-6) - 10 Team based, Interactive lecture, Quiz 40 - 50 100

a a
BIINYI
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
398arYRIITNITIANSRIUTUUULTIIN AANT
sﬁasqﬂaém/%.aiqa%%q/vnj’ggjﬁm wuuiuiinwenszuIuNIsAn 1Y case based, team based, social %’aias?laqmﬁst swdos | Buiuuy
Project based| Problem X BIPUIFRUUNGYY -
learning  [based learning - Scinanoqbasyed " engagement (i;q%'asas) 100 A
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
328-231 UjtRn1sduadifiugiu 10-3-0) | - : Practical 100 - : 100
AnFUNITINENTIINGT
347-202 Fyadi 3((2)-2-5) - - Case based 50 - 50 100
330-200 YAIYIANUNAINTAUUAY 6((4)-6-8) - - Case based, Think-Pair-Share 50 - 50 100
BUNTUITIUVBINY
330-231 YAIYIANUNAINTABUAY 6((4)-6-8) - - Case based, Think-Pair-Share 50 - 50 100
nmsdaszuuiosduvesdng
330-250 WL3eINeN 3((3)-0-6) 20 - Case based, Think-Pair-Share 30 - 50 100
331-250 U URn1silaAInen 1(0-3-0) 20 - Case based, Think-Pair-Share 30 - 50 100
330-260 ﬁuqmam% 3((3)-0-6) - - Case-based learning, Activity-based learning, 50 - 50 100
Think-Pair-Share, Concept mapping
331-260 UjURnsiugeans 1(0-3-0) - 50 Experiential Learning 50 - - 100
330-300 FInenseAuwaduazliana  4(3)-3-6) - - Case-based learning, Activity-based learning, 50 - 50 100
Think-Pair-Share
330-301 dnilaifinseandundsiidl 3((2)-3-4) - - Case based, Think-Pair-Share 50 - 50 100
ANUEAYNILATYFAR
330-303 F2INEWOWNANIN 3((2)-3-4) 30 - Case based, Experiential Learning, Think-Pair- | 20 - 50 100
Share
330-304 WeNUANEAATNNZLA 3((2)-3-4) 20 - Case based, Think-Pair-Share 30 - 50 100
330-305 YN UanY 3((2)-3-4) 30 - Case based, Experiential Learning, Think-Pair- | 20 - 50 100

Share
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$oyazvaenszUIUNITIANTTELUUULTNIN (active learning) KAZNMTIANBEUSUUUNGB] Tailg
Sowazvasisnisdanisiteuduuuidegn Ians
513]'515']&]3611']/%35'1g%suq/wqugjﬁm wuukiuineenszuIUAITAR 1Y case based, team based, social %aiag?lmmﬁﬂzﬁ sudoy | Beuduuu
Project based| Problem X BIPUIFRUUNGYY -
learning  |based learning — Scinanoqbasyed " engagement (i;q%'aaas) e 100 v
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
330-311 alnladvedn? 3((2)-3-4) 20 - Interactive lecture, Case based, Experiential 40 - 40 100
Learning, Think-Pair-Share
330-320 Yo IMINEINALazEITINeT  5((4)-3-8) - 5 Research based, Game based, Student-led 50 - 45 100
YOI review session
330-321 YIMNeINALazasTINe1  5((4)-3-8) - - Interactive lecture, Case based, Experiential 50 - 50 100
SNG] Learning, Think-Pair-Share
330-331 WWaIARDUNLLA 3((2)-3-4) 20 - Case based, Experiential Learning, Think-Pair- | 30 - 50 100
Share
330-332 auNIITIUVRINYADN 3((2)-3-4) 20 - Collaborative learning, Experiential learning 30 - 50 100
330-333 aqﬂiuaﬁﬂu‘umﬁmf 3((2)-3-4) - - Collaborative learning, Experiential Learning, 50 - 50 100
Think-Pair-Share
330-350 UnFINgILazAI1Y 3((3)-0-6) 10 - Interactive lecture, Case based, Experiential 40 - 50 100
PANUANVDILUIULAS Learning, Think-Pair-Share
330-370 BENNISIVENNTIINET 2((2)-0-4) - - Case based, Experiential Learning, Think-Pair- | 50 - 50 100
Share
330-371 ﬂ’liﬁ’lﬁ;’nﬁamimﬁﬂﬁmﬂ 3((2)-3-4) - Interactive lecture, Case based, Experiential a0 - 50 100
neLa Learning, Think-Pair-Share
330-372 VinweAauiumesdmsviiug  3((2)-3-4) 50 - Case based, Experiential Learning, Think-Pair- | 50 - - 100
Fans Share
330-382 mm%’ﬁa&ﬁmﬁmﬁu 3((3)-0-6) - - Case-based learning, Activity-based learning, 50 - 50 100

AN

Experiential Learning, Think-Pair-Share
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
iaUax“ﬂa\?'Jﬁﬂ']‘ﬁ]ﬂﬂ"liLiﬂugLLUUL‘U\‘i‘éﬂ ANNTT
iﬁasqﬂaém/%aiqg%suq/wqugjﬁm wuukiuineenszuIUAITAR 1Y case based, team based, social %’aiag?lmmﬁﬂzﬁ sudoy | Beuduuu
Project based| Problem X BIPUIFRUUNGYY -
learning  [based learning - Scinanoqbasyed " engagement (i;q%'asas) 100 A
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
330-401 TInevesnaelil 3((2)-3-4) 20 - Case based, Experiential Learning 30 - 50 100
330-402 Fivevedlinenlduszau 3((2)-3-4) 20 10 Case based, Experiential Learning, Think-Pair- | 20 50 100
Share
330-403 WeNBANANILATYEAD 3((3)-0-6) - - Case based, Think-Pair-Share 50 - 50 100
330-404 viannalulagdanmn1eiy 3((2)-3-4) - - Case based, Experiential Learning, Think-Pair- | 50 - 50 100
Share
330-405 FIINYIVDINMELA 3((2)-3-4) 30 - Case based, Experiential Learning, Think-Pair- | 20 - 50 100
Share
330-411 NEANAAIEAITUDINY 3((2)-3-4) - - Case based, Experiential Learning 50 - 50 100
330-412 ﬁmfﬁﬂis@ﬂﬁuuﬁﬁL%d 3((2)-3-4) - - Collaborative learning, Student-led review 50 - 50 100
Wisuisu sessions
330-431 @us18INeN 3((2)-3-4) 20 - Case based, Think-Pair-Share 30 - 50 100
330-432 i 3((2)-3-4) 20 - Case based, Experiential Learning 30 - 50 100
330-435 ﬁgﬁ‘mm 3((2)-3-4) 15 - Cased-based learning, Think-Pair-Share, 30 15 40 100
Collaborative learning, Experiential learning
330-438 Un&inen 3((2)-3-4) 20 - Case based, Experiential Learning 30 - 50 100
330-439 ngndnaniivinasiiuvun  3((2)-3-4) - - Collaborative learning, Experiential Learning, | 50 - 50 100
wavdnaosmany Think-Pair-Share
330-441 UAINYI 3((2)-3-4) 30 - Cased-based learning, Think-Pair-Share, 30 10 30 100

Collaborative learning, Experiential learning
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
iaUa5“1]3\3'Jﬁﬂ']‘§§]ﬂﬂ'1‘§LiﬂugLLUUL‘U\‘i‘éﬂ ANNTT
sﬁasqﬂaém/%aiqg%suq/wqugjﬁm wuukiuineenszuIUAITAR 1Y case based, team based, social %aiag?lmmﬁﬂzﬁ sudoy | Beuduuu
Project based| Problem X BIPUIFRUUNGYY -
learning  [based learning - Scinanoqbasyed " engagement (i;q%'aaas) 100 A
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
330-442 AAINEIUDILLNEAT 3((2)-3-4) 30 - Cased-based learning, Think-Pair-Share, 30 10 30 100
Collaborative learning, Experiential learning
330-451 HAINEIVUUN 3((2)-3-4) 20 - Case based, Think-Pair-Share 30 - 50 100
330-452 QNAINgINNnELa 3((2)-3-4) 20 - Case based, Think-Pair-Share 30 - 50 100
330-453 ULFINY198INY 3((2)-3-4) 5 5 Case based, Team based, Game based, 35 5 50 100
concept mapping
330-454 YIINeINTOYSNY 3((3)-0-6) 20 - Case based 30 - 50 100
330-460 L%aéﬁuqmam% 3((2)-3-4) - - Case-based learning, Activity-based learning, 50 - 50 100
Think-Pair-Share
330-461 ﬁu’qmam‘i‘ﬂismﬂﬁlﬁmﬁu 3((2)-3-4) 50 - Case-based learning, Activity-based learning, 50 - - 100
Think-Pair-Share, Concept mapping
330-462 MsAnwIluLdadseuiisu  3((2)-3-4) 50 - Case-based learning, Activity-based learning, 50 - - 100
WAEIIAUINTT Think-Pair-Share, Concept mapping
330-463 N Tluana 3((2)-3-4) 50 - Case-based learning, Activity-based learning, 50 - - 100
Think-Pair-Share, Concept mapping
330-464 Mugeransluanaveuias 3((2)-3-4) 50 - Case based 10 - 40 100
330-465 nallanugAansluanaly 3((2)-3-4) 50 - Case-based learning, Activity-based learning, 50 - - 100
NTINBNNTITINGT Think-Pair-Share, Concept mapping
330-470 Mawnzdeileidouay 3((2)-3-4) 20 - Case based, Experiential Learning 30 - 50 100
QRLREATRY
330-471 lulasimedla 3((1)-6-2) - - Case based, Experiential Learning 70 - 30 100
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fouazuainTTUIUNMTIANSTBUIUUUITN (active learning) uazN1sIANTRBUSLUUNGY] il
$avazvasiinisianisseuduuuiden Ians
o a d a DA = P— Sowazuaen1sIAnTg -
SUEAS1YAYV/VDI1YIVVY/KUIYNH LWUULIUNNEZNTZUIUNITAA LUU case based, team based, social . . L | 9mdes LIUIUUY
Project based| Problem X LIBUIUUUNG WY -
scenario based engagement Y az 100 LY95N
learning  |based learning . . - (szy3esas) )
(33YyaN199ANTLIBUZ) EpLEH (Fzytvinmag)
330-472 3AszsntnlunsIenIg 3((1)-6-2) 30 20 Case based, Experiential Learning, Think-Pair- | 20 - 30 100
I Share
330-473 M3ANUIAILHIBINATUG 3((1)-6-2) 10 - Interactive lecture, Case based, Experiential a0 - 50 100
dusutininemans Learning, Think-Pair-Share
330-475 §UNUINTIINGT 1((1)-0-2) - - Case-based Learning 100 - - 100
330-481 anﬂ‘iiuﬁ'@’j 3((2)-3-4) 30 20 Case based, Experiential Learning 30 - 30 100
330-482 v Tinguitens 9(6)-9-12) 20 20 Work-based, Case-based Learning 20 10 30 100
viosfiemamziauazaneiliegnadiiy
330-483 goindingnitensdanis  6((4)-6-8) 20 20 Work-based, Case-based Learning 20 10 30 100
viouflondedig
330-484 YAIWINTIANTEUTUAL 6((4)-6-8) 50 - Work-based, Case-based, Experiential learing | 20 10 20 100
msdeansiiineluamssui 21
331-476 NN 2(0-6-0) Work-based Learning 100 - - 100
331-480 TV iiloyny 1(030) | 50 - - - 50 - 100
331-491 1ASHUNITIINEN 3(0-9-0) 50 20 Research-based Learning 30 - - 100
331-493 @nnaAnwINNTIINGT 6(0-40-0) - - Work-based Learning 100 - 100

MNEWR W Ineduinualiselvdiesdnnisiieuiuuudesn (active learing) litfosndnTeray 50 vesdnurudiluamuviiginng )

WaENANgRIRaIINNTSEUSIUULTAIN (active learing) liitoendn Sevay 70 vossedulunangns
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AMARNUIN
HoyareIvfidanisAneBeysannisiunisineu (Work Integrated Learning : WIL)
3'1&J%ﬂuwmm%mLawwuamzwé’ﬂgm 60 wenn
eimemEAdansAnw By sanmsiunsien (Wi 33-36 vdena
Anlufosaz  55-60 vosduunEAnlunNIAIY RN
%’asmzﬁ%’mmsﬁnmL%agim'm'lsﬁ'umiv‘hmu (Work Integrated Learning : WIL)
swasg3Yn /‘?}8‘5’1&]%“1!’1 /Aunenn nsfvun | msiBeu | awAe | nsineudidunis ndngassan | wilneudnda [nisussabivinee | YR | nnsiinufdfien
Uszaunisal |@dudumis | @nen | SeudvSennsfiemy | wnivendeuaz |nsivSewinen|wientsflinawiz | meswin | 9Senneuwdednia
doumsfinen | v woRnssuN1siey AEMNTIY Hnew fumUa N3EBUNgUY
330-200 YAIYPIAIUNAINVALUALDUNTUITTUVBINY 6((4)-6-8) - - - - - - - 10 -
330-231 YAIPIANUVAINVABUALNTINTLUY 6((4)-6-8) - - - - - - - 10 -
Dossuvosdni
330-250 HLIAINEN 3((3)-0-6) - - - - - - - 10 -
331-250 UjiRnsiiiainen 1((0)-3-0) - - - - - - - 10 -
330-260 WugAans 3((3)-0-6) - - - - - - - 10 -
331-260 UjUANsugmans 1(0-3-0) 10 - - - - - - - -
330-300 FInenseRuwaduazluang 4((3)-3-6) 10 - - - - - - -
330-320 YAIPINEINALALETTING1VBINY 5((3)-3-9) - - - - - - - - 20
330-321 Y IYINEINALALESTINVDIENT 5((3)-3-9) - - - - - - - - 10
330-370 #AnMTITENNATIINE 2(2)-0-6) - - - - - - - - 10
330-382 ATufifesuinaiuitaunis 3((3)-0-6) - - - - - - - 10 -
330-475 FUNUIMNTYINE 1((1)-0-2) 10 - - - - - - - -
331-480 I7imeiiledeny 1(0-3-0) - - - - - - - 50 -
331-491 1AS9MUMETTINen 3((0)-9-0) - - - - - - - - 100
331-493 anfiafnwIn1a¥Ingn 6((0)-18-0) - - 100 - - - - - -
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NAIIUIBUAZ/Y30 NAIUNIIIVINTTTDUNAS 5 U (W.A.2560-2564 %38 A.A.2017-2021)

[y

2.1 HAa I NANUNILINTAITNIABING

1.

Thapa, L.B., Kaewchumnong, K., Sinkkonen, A. & Sridith, K. 2017. Plant invasiveness and
target plant density: high densities of native Schima wallichii seedlings reduce negative
effects of invasive Ageratina adenophora. Weed Res. 57: 72-80. (gwusﬁaga Web of Science

LN LAD U8 A.A.2017)

2.2 naunuiaueluiussyaivins wae/vselin1sAtuns ey

1.

ANINIUG A5 kA NRANT KAIIIUL. 2560. HATDIAMUTULAIHDNITRTYIRUlALAY
ANUAINNTANTATLAN V89013 (Oryza sativa L.). 53uunanun1suseyuilausnauldy
Safinfnwsedund aninedesvingenssill asd 11 UsesrTnisinu 2560. 16 Suna
2560. 4NN anTe I 0.9 2.9A5571. i 1766-1775.

Sy Ing gwy, %8 A5A9d, 9130y duTaun war naAnt wAIIUN. 2560. NISNAABUY
ANENTaNNTadLan et Imeisnsugnuuulelasiuiind. sauunAunsUTERNdILEaTe
naATsTadinAnseAuIi uinendesieigensonil afeil 11 UszdUnisAne 2560. 16
FuNAL 2560. WINENRET1UAanTe Il 0.l 9.9A5571. i 1776-1784.

NOANT WA, LN MU, Asads wiaes wag ity wIalsey. 2562, ANuaINaIenI
WUFNITNVIUIIINYINANWULENFUFIWINGT. LonasN1TUTeRIvINIsvsuAn U URIY
ANe113 oNAs. AT 9 “ninensineg : vdulngldusyleni”. 30 wgadneu - 2 Suanay

2562. INNIN1REmMALLLaEIIYIIARDATY AUIMUBITEIEY 2.UATIIVENN. Wi 327-337.

2. {a8fan319158 A3, 958 Ased

iN1sAnEIgeEn Us.a. @3nen)

UszaRn1sAne:

JEHUMSANYY GRNI GRRIN Useina  Uilau
U3y en Us.0. LI UANINYIRBVDULNY Ty 2550
Usgyayln M. 1IN LNV ULNU Ty 2543
USeyayn3 MU F1INYN UWNIPREEaIUAIUNs e 2540

(\Neshday
JUAY 2)
ATTUHDUTEAUUIYYIAI
AU 518791 N8R
330-200 YAIVIAIUVAINYAEUAL DUNTUITIUVDINY 4

330-332 auNIUITUYBHYAEN 3



330-403 NONWANAASHATEFND 3
330432 fiwnh 3
331-101 UURNIUaNTINen 1 1
331-102 UURNSEaNTINe 2 1
331-476 NN 2
331-491 1AT9IUNITIINGT 3
331-493 AUAAANYINITIINEN 6
ANTTUAIUTTAUUMARANEN
YU $167%7 Ve IRt
330-513 LSINEN 3
330-552 Hnengneiay 3
330-677 AULUMNINNYAIERNT 1 1
330-678 AUUUMNNNBAIERNT 2 1
330-680 gy isngneenans 3
331-692 INITNUS 20
331-791 WNITNUS 48
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a 4 = ] ¥ IS a a a
I09A. 2560. ﬂ’]iﬁﬂUWWiimwﬁUaﬂJQﬂNG]EJﬂ‘UiL’JZL!L‘U\‘iLGU’MU‘L‘JJU“U@QL“U'TN

NIEIUNT AUalIARUYIs S1nodasian JMInaIal. 2759715ngNBAIaATINg 9(1): 39-57.
(grutoya TCI IWEWNSIADULNTIAY W.A.2560)

gualy Aulalnsiu a¥a Askaed uaz angla 99:8un. 2561, ANuvanviinvesiivisddesUsealu
Jadnasvan. 2753I5NgNEIFRTing 10(2): 127-144. (§rudaya TC LHEUWNTADUNTNNIAN W.A.
2561)

Leeratiwong, C., Satthaphorn, J. & Chantaranothai, P. 2017. The genus Alysicarpus Neck. ex
Desv. (Leguminosae) in Thailand. Thai Forest Bulletin (Botany). 45 (2): 125-133. (gm%@ga
TC WYULNSLADUS WAL A.A.2017)

Leeratiwong C., Jornead S., Satthaphorn J. & Chantaranothai P., 2018. A new record of
Mucuna Adans. (Leguminosae) for Thailand. Thai Forest Bulletin (Botany) 46(1): 1-3.
(grutoya TCI IHELNTHABUNNTIAY A.A.2018)

Leeratiwong C., Chantaranothai P. & Paton A., 2018. Notes on the genus Rotheca
(Lamiaceae) in Thailand. Kew Bulletin 73(1) (§1udaya Web of Science WHELNIIABULLYIEY

A.7A.2018)
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Leeratiwong, C., Satthaphorn, J., Chantaranothai, P. & Mattapha, S. 2018. A revision of
Cajanus Adans. (Fabaceae-Papilionoideae) in Thailand. Thai Forest Bulletin (Botany) 46(1):
76-89. (31uloya TCI IgLNIHBUNING AL A.A.2018)

Phumprasert, F., Leeratiwong, C. & Vanijajiwa, O. 2018. Comparative Leaf epidermal c
haracteristics in Clerodendrum and related genera (Lamiaceae) from Thailand. Thai Journal
of Botany 10(2): 153-163. (1utoya TCI igunsHauUNsng 1AL A.A.2018)

Phuphumirat W., Leeratiwong C., Malaikanok P. & Zetter R. 2018. Morphological and
harmomegathic characters of pollen of Gnetum species (Gnetaceae) in Thailand: Studies
with light and scanning electron microscopy. Botanical Journal of the Linnean Society 187
(4): 653-671. (31ulpya Web of Science WHgWNSIAOUAMAY A.A.2018)

Satthaphorn J., Roongsattham P., Chantaranothai P. & Leeratiwong C. 2018. The genus
Campylotropis (Leguminosae) in Thailand. Thai Forest Bulletin (Botany) 45(2): 138-150.
(g7udeya TCI lHELNIIFoUAaTAL A.A.2018)

Wilmot-Dear, C.M., Hopkins, H.C.K. & Leeratiwong, C. 2019. Notes on Mucuna (Leguminosae:
Papilionoideae) in Thailand: fruits of M. oligoplax re-assessed, and a revised key to species
with lamellate fruits. Kew Bulletin 74(4): 55. (g1uaya Web of Science IHgUNIIFBUTUIIAY
A.A.2019)

Leeratiwong, C., Chalermglin, P. & Johnson, D.M. 2020. Two new species of Alphonsea
(Annonaceae) from Thailand. Phytotaxa 429(3): 225-232. (§1udoya Web of Science WegUNs
LWoUNNIIAY A.A.2020)

Phuphumirat, W., Trongdechakraiwut, T., Leeratiwong, C., Phonsena, P., Ferguson, D.K. &
Zetter, R. 2020. A linear polyad: a distinctive pollen dispersal unit in Xyris complanata

(Xyridaceae). Grana: 59: 1-12. (§1ud@ya Web of Science WWeLN3HBUNNTIAY A.A.2020)
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eV Giekin 3783 e
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330-303 Fneveunasiria 3
330-305 I LAY 3
330-321 YAIVINEINAKAL AT TINEIVDIEN T 4
331-101 UURNINaNTYINen 1 1
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331-491 1ATINUNNTIINGT 3
331-493 annNIANYINIYIINGT 6
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NAITUIVYUAZ/Y3D NASIUNIIIVINTTDUNAS 5 U (W.A.2560-2564 ¥38 A.A.2017-2021)
2.1 waddefinRuwlunsasmavnis

1. odgdan yua uag ASMeN WINgsRvas. 2561, Mwidsunduvesdingd luudazyieegves
Daphnia magna (Acute toxicity of zinc in different ages of Daphnia magna). 7758779
Inemans 1y, 46 (3): 478-484. (Frudeya TCI HULNIIFBUNTNYIAY W.A.2561)

2. Manakul, P., Peerakietkhajorn, S., Kato, Y., Matsuura, K. & Watanabe, H. 201 7. Effects of
symbiotic bacteria on chemical sensitivity of Daphnia magna. Marine Environmental
Research 128: 70-75. (§1udaya Web of Science IWgUNIABUNINY AL A.A.2017)

3. Khuituan, P., K-da, S., Bannob, K., Hayeeawaema, F., Peerakietkhajorn, S., Tipbunjong, C,,

Wichienchot, S. & Charoenphandhu, N. 2019. Prebiotic oligosaccharides from dragon fruits
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alter gut motility in mice. Biomedicine & Pharmacotherapy 114: 108821. (gm%’auva Web of
Science WeLNIHBULUIEY A.A.2019)

Peerakietkhajorn, S. & Puangpairote, T. 2019. Effects of phosphorus on survival and growth
of fairy shrimp, Streptocephalus sirindhornae. Burapha Science Journal 24(2). 806-816.
(grutoya TCI IHYLNRDUNGBAAY A.A.2019)

Phetchuay, P., Peerakietkhajorn, S., Duangpan, S. & Buapet, P., 2019. Toxicity effects of
copper and zinc on the photosynthetic efficiency and oxidative stress related parameters
of the green alga Chlorella vulgaris Beijerinck. Journal of Fisheries and Environment 43(2):
14-26. (371uv0y@ Scopus WERNSIABUAMIAL A.A.2019)

Peerakietkhajorn, S., Huipao, N. & Hiranyachattada, S. 2019. Effects of melamine and
cyanuric acid on renal function and structure in rats. Sains Malaysiana 48(8): 1721-1727.
(1utaya Web of Science WgunsiAoUdwmNAY A.A.2019)

Peerakietkhajorn, S., Damnui, P., Wichienchot, S. & Lheknim, V. 2020. Effects of plant
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(Module: Plant Diversity and
Taxonomy)

e 330-200
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Plant and algae with regard to their morphology,
habits, habitats, and diversity; ontogeny of vegetative and
reproductive  structures; life cycle; phylogeny and
classification of the plant kingdom; principle of plant
taxonomy including classification, identification, and
nomenclature; international code of nomenclature; plant
collecting and herbarium management; history of plant
taxonomy in Thailand; some important families of flowering

plants; case study, laboratory study and field trip

1. 983uregAuIAudugIuIne,
AUVAINYAYLAZBUNTUTTIUVEY
aleagagneies

2. DBUIENANNITHATINUNUNITAY
A1 NTAIAAUINLAZNITAUA
fnwrdiegrslufinsdudilaodi
QnAeg

3. Uszgndldminuiniadugiuinen
AIUVAINYAULAZBUNTUTTIUVEY
wlun1s3de

4. Auduteyasnuideludaqlud
WAgadesdudugiuingt Al

nanvaeLazaUNINITUVDINYLA

9EYNADY

1. Uslliumnnuiniame e
Tngnisaeuinaiug

2. Yszlunsinugudinis
udegafivataauly
wagnisguasnuiiegsly
RS F U FLATUABUNIS
NN TUNTEIRITALAY
79879 LWUSERAIUAZ LU
TuudazduneuniuAy
winzay wagld rubrics

3. Usillumnnnuag A
ANADIVRINITUTZYNA LY
ANILAZNTAUAUTRYA
s1neuiilasunesunuie

Taglsy rubrics

ﬂqﬂ%ﬂmwwmﬂwma BaeNI3

IRTTUULUDIAUVDIER T

6((4)-6-8)

MANNTTIEYTD NMIASTOINeIMansVRIdnT AUdNIUS
WATAWINT Msdadwunviiavy dugu lassasiuasnin

9997892 IT VUMY TIUTETR NITUNINITZANY AUEIAYAIY

1. afu1gANNIUANIaINaTY
LATN15INTTUULURIAUYIDIER LA

9L NYNADY

1. hUSERAIUNITINHARY

AANTIUNITITBUNITHOU




174

NAANSNILIIUS
4n3v1 (Module) WA A193U8YA3Y1 (Module) ? F’/nsiawazUssiiunag
’ ! ¥999¥n391 (Module)
(Module: Diversity and feIng) LATEgRMazNITUNNG TNwen15TIRUNTLIANYDY | 2. BBUIENENNITLAZIIURUNITAY | 1 Fuaw M iEue waz
Introduction to Systematics of dnf wudnilunialiveslne fadnifnssgndunduarlifl | Modrednintrauiuuaznisiiu | msdasoy
Animals) nszgnunas AnwiluriesiAn1suaznipauny Snwidlednaluninsdusilaodne | 2. anani1silassnuidy
SHEIY 330-231 Principles of animal identification, nomenclature, Qﬂéf@ﬁ INAISUEUD S1891U
phylogeny, classification; morphology, structures and| 3. Usggndldadruiaiuadny | wazuuuiangingsy
functions, life histories, distribution, ecological, economic Mmﬂ‘mmaLLaxmifﬁ'szULﬁaﬂﬁu
and medical importance; classification practice of animals — | vosdnilun193duLazuntymniniy
invertebrates and vertebrates - especially in southern | #&nNSMIINGIEERS \ensinw
Thailand; laboratory study and field trip fonToUTZTNOUD TN
4. $inwenisi3euinasndin 1l
ﬁugmiumsmmmil,ﬁwﬁu
YAIYINMEIMALAZEITING Y | 5((4)-3-8) neiniavesiinidesdiu nsrvrunisuazianssuludis | 1. eduisaruineniginmadesdu | 1.n1saeuuaznsueusng

(Moudle: Plant anatomy and
physiology)
a3y 330-320

Fuge Mamgla Msdaasigsiineuas ANudusTEnIiy

i n13A1edn nIgaiuazindeus n13ldussInsIunanig

2

a a

WiaAule Anwnluviesujusnis

o

Introduction to plant anatomy; physiology of higher

plants;, respiration; photosynthesis; water relations;

transpiration; water and mineral absorption; mineral

nutrition; growth and development; laboratory study
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(Module: Animal Anatomy and
Physiology)
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Structure, function and physiological regulation of
the organ system functions in animals including the nervous
system, the circulatory system, the muscular system, the
respiratory  system, the gastrointestinal system, the
excretory system, the endocrine and reproductive system;
mechanism of physiological adaptation to the environment;

laboratory study
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(Module: Biology for Sustainable
Marine and Coastal Tourism)
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Biodiversity in marine and coastal ecosystems;
introduction to marine and coastal ecology; importance of
coastal zone in terms of socio-economic, cultural and
environmental resources; roles and importance of marine
and coastal protected areas; classification of marine
protected area in both international and national levels;
principles of marine and coastal resources utilization by
integrating of ecosystem services dimension; sustainable
marine and  coastal and

resource  development
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management; concepts and principles of sustainable
tourism; theories, processes, techniques in tourism planning
and development with lower environmental impacts; roles
of tour guides; stakeholder analysis; derivation of conflict
resolution approach; case studies and field practice;
principle of snorkeling, snorkeling equipment, snorkeling

safety, swimming pool and field practice
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(Module: Biology for Ecotourism
Management)

e 330-483
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Biodiversity in terrestrial ecosystem; introduction to
ecology; rules and regulations of protected areas in
Thailand; concept and important of ecotourism; element
and types of ecotourism; ecotourism and natural attractions

in southern Thailand; theories, processes, techniques in
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ecotourism  planning and development with lower
environmental impacts; roles of tour guides; ecotourism
facilities and accommodations; hiking, trekking, and camping
management, selected equipment, route surveys;
ecotourism attractions development; ecotourism safety;

case study and field practice
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(Module: Learning Management

and Communication of Biology

in the 21° Century)
e 330-484
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Writing teaching plan; classroom research; concept
in biology; teaching biology according to STEM education;
planning for biology laboratory class; development and
management online classroom,; principle of teaching in the
21st century; teaching science project; assessment and
evaluation; classroom and communication psychology;
code of ethics of teaching profession and communicator;
creating modern materials for teaching and communicating

biological findings; work integrated learning
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