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2. RUINIBIANL

2.1 naudv AU

a v

2.2 N@IVNANIZAUY

v o a

UIAULTYU

GRRIEEY!

lslfaenin

laitlaenin

laitlpanin

2.3 nquivnisinUszaunisalivndn laddesnd

3. NUINIVABNLES
3.1.3 5187391

1. nunIvIRNE N2

lsitlaandn

lsitiaenan

1.1 ngudmnwuaznisaeaisiidesnda

UeAuiseu
GESL101  nw1dangunily
English Adventures

GESL102  nwndanguinamilu

English for Dream Achievement

GESL103  3ldmwlve
Arts of using Thai language
GLRIE
ndveeluil
GESL104  Lggnn1wnaniag
Malay Language Fun
GESL105 tgalaniuduladiiie
Hello Indonesia Language
GESL106  aynfumuidiu
Fun with Japanese
GESL107  Judiediunwiniug
Entertain with Korean
GESL108  LWAALWAUAUNEIAU

Happy Chinese

lsidaenin

93
26
59
at

30
12

3

“ni28nn

UUILAR

PR

PUILAR

AU

PUILAR

Mu28nn

80

Mu8nn

d8nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

MBnn

3(3-0-6)

3(3-0-6)

3(3-0-6

3(3-0-6)

3(3-0-6)
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1.2 ngudvIuyweAans lddoenin 6
o @ =
UsAuSeu 3
GESH201  inwedan
Life skills
WRansey lsitaenqn 3
anIvrsalull

GESH202  USwgyuazeaun
Philosophy and Religions
GESH203  aiyudiiuanuay
Human and Aesthetics
GESH204 ¢la laazen
Youngster with Good Heart
GESH205  tnduyswu
Community Detective
GESH206  a1ywewi
Humankind
GESH207  au a9 waen yalaiues
Cyber Security and Confidentiality
GESH208  winnssusiiedla
Do it yourself Innovations
GESH209  Smusssuuazsndnuaiviesduasiolval
Local Culture and Modern Identity
1.3 nguivndenusnans lidesndn 6
U3AUIEU 3
GESS301  nslatinludsnuasiolol
Living in Modern Society
FonSeu itendn 3 mizefin mnivdelull
GESS302  tiothuvasn
Our Local
GESS303  ufsusiula
ASEAN Together

UAB.2

“i28nn

“i2enn

3(2-2-5)

ni28nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

“i2enn

nienn

3(3-0-6)

3(3-0-6)

3(3-0-6)
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GESS304  Aaninszswiiienswamniigsdu 3(2-2-5)
The King’s Philosophy for Sustainable Development
GESS305 1oy 3(3-0-6)
Young Entrepreneurship
GESS306  nguanefiunsa¥anuunaiiioadia 3(3-0-6)
Laws and Creating Good Citizenship
1.4 agudmediadans Inermansuaznalulag Lideendn 6 wiaehn
U9AUITEY 3 elh
GESC401  n1sAnlueARIvia 3(2-2-5)
Thinking in The Digital Age

= a (R 1 1 a
\Rani3ey lidoandn 3 wein
NIYeialUll

GESC402  Tsunsuussanddtinaudnlulia 3(2-2-5)

Office Automations

GESC403  Fingalvsifudaindes 3(2-2-5)
Modern Lifestyle and Environment

GESC404  gunwviugn 3(2-2-5)
Modern Health

GESCA405  finAuainvaya 3(2-2-5)
Information Explorers

GESC406  3viulan 3(2-2-5)
World Knowledge

GESCA07  WINNIIUNITHNYAT 3(2-2-5)
Agriculture Innovation

GESC408  n13dansgsiaeaulay 3(2-2-5)

Online Business Management

2. MUINIVUANE lifdeandn 93 Wiein
2.1 nguITIUNY 26 Ve Rl
4131014  Wandwugiu 3(3-0-6)

Fundamental Physics
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4131015 UfURn1sEndiugy
Fundamental Physics Laboratory
4231101 Al 1
Chemistry |
4231102 UfuAnIsedl 1
Chemistry Laboratory |
4231103 1Adl 2
Chemistry |l
4231104  UuRnIsiadl 2
Chemistry Laboratory |l
4331120 33981 1
Biology |
4331121 U{uRnIsTINen 1
Biology Laboratory |
4331122 7Inen 2
Biology I
4331123 UfuRn1s3ImNen 2
Biology I
4511401  umaRad 1
Calculus |
4511402  UAARGE 2
Calculus Il
2.2 nguvNANIZATY 59
UIAUTEY a7
4232505 efiBuvidiiugiu
Fundamental Organic Chemistry
4232506 UfiRnsLATiBuvadiugn
Fundamental Organic Chemistry Laboratory
4233303 FUANAMTUTIINEN

Biochemistry for Biology

UAB.2

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

“i2enn

nienn

3(3-0-6)

1(0-3-2)

3(3-0-6)
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4233304

4332003

4332107

4332108

4332109

4332110

4333111

4333116

4333117

4333209

4333210

4333310

4333311

4333409

4333410
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UURNSTATEMTUTINEN
Biochemistry Laboratory for Biology
AWBINGUAMTUTIINEN

English for Biology

NI WONLTaA

Cell Biology

UFURNISTINe1vRNLad

Cell Biology Laboratory

UnAInen

Ecology

UURNSTIIFINEN

Ecology Laboratory

AnRAIMTUTIINEN

Statistics for Biology

NTIATEUULAZA RNV INTININ
Systematics and Biodiversity
UURNTINTEUULALANUMAINNAIENIFININ
Systematics and Biodiversity Laboratory
NYINIARAZEITINGIVDINY

Plant Anatomy and Physiology
UFuRnIsMeinALazaSTINe e
Plant Anatomy and Physiology Laboratory
NEINIALAZEITINGIVDIFRT

Animal Anatomy and Physiology
UFuRnIsMeinIAwazaITINeIv0dn T
Animal Anatomy and Physiology Laboratory
WugAmans

Genetics

UtRnsiugmans

Genetics Laboratory

1(0-3-2)

2(2-0-4)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-2-5)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)
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4334103

4334906

4334907

4334908

4371101

4371102
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YPINGINPEUY

Field Study in Biology
PRl Velaleb

Evolution
AULUINITIINGT
Seminar in Biology
538NN
Research Methodology in Biology
WeNYIINEN
Research in Biology
a%YIMNEN
Microbiology

U URN159aT3Inen

Microbiology Laboratory

UAB.2

2(0-4-2)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(0-6-3)

3(3-0-6)

1(0-3-2)

*
IideniSeuseninsginnginialazaiting1vesiivaiuaivinuiiinisnieiniauay

d37INe1veY vIeTEINNEInIAkaraITINeesdninluAnuITIU]URNINgInAkaY

#9IMemesdnd mndenissunsaesnsillinmgeiuazuURnsveduiseadiividonad

4332204

4333211

4333212

4333213

4333214

= =} LR 1
LEDNLIYU laideanin

FonFeunnngulanguviedaluil
1) NFUNQNBAEAS

NONYAIENS

Botany

DUNTUITIUVDINY

Plant Taxonomy

douguAnevesiiy

Plant Morphology

T BV RE RNk

Plant Ecology

Ffpsiuiion s luldusslom]

Local Plant for Utilization

12 #%ulena

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

2(2-0-4)
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4334203

4332303

4333312

4333313

4333314

4333315

4334309

4334310

4334311

4333121

4333506

4372301

4373306

4332108
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NONWAERSLATYEND 3(2-3-6)
Economic Botany

2) NGUFNIINEN

GPRYIER 3(2-3-6)
Zoology
BUNTUIT WD 3(2-3-6)

Animal Taxonomy

dnilafinsyandunds 3(2-3-6)
Invertebrate Zoology
dnifinszgndunes 3(2-3-6)

Vertebrate Zoology
IINVBINT NG 3(2-3-6)

Biology of Protozoa

Aganen 3(2-3-6)
Entomology
WA ARYNIATYFAR 3(2-3-6)

Economic Entomology

Un#inen 3(2-3-6)
Ornithology

3) nguyaTIIMEaTmMALUTABTIN N
Tfama@ivinen 3(3-0-6)

Viruses in Biology
weluladmsmnzdoueaduazierdeii 3(2-3-6)
Plant Cell and Tissue Culture Technology
weluladfnmdienisiamiiesiu 3(3-0-6)
Biotechnology for Local Development
wialulagFinmludinuszaniu 3(3-0-6)
Biotechnology in Daily Life

4) nguTAImendu q
Frnetulanlagiu 2(1-2-3)

Biology for Today’s World
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4333121  UsziReanisssugifiulan 3(2-3-6)
Frontier natural history

4333122 Anenpfiduiudosdu 3(2-3-6)
Introduction of Immunology

4333411 FViverszaulanasasn1sussendly 3(2-3-6)
Molecular Biology and Applications

4333505  mATdANISEIINGT 3(2-3-6)

Technique in Biology

4333603  WWANRBWINGN 3(2-3-6)
Planktonology
4333703  QNAINYINNNLLA 3(2-3-6)

Marine Ecology

4334104 I iveniiensvieiieatiosiu 21-2-3)
Biology for local tourism

2.3 nguiviEnUszaun1salivIdn Lideandn 8 wioefin
FonSeunuulauuunilwieldil

wuufl 1 Anuszaunsalivndn

4334803  MSAsENRNUTEAUNTARTTINNTIINGT 2(1-2-3)
Preparation for Field Experience in Biology

4334804  NSENUSTEUNSANYITNNTYVINGN 6(540)
Field Experience in Biology
WUUT 2 auiafn

4334805  NISIASENANUNTDUANNARNWINITIINEN 2(1-2-3)
Cooperative Education Preparation in Biology

4334806  @WNAANYINITIINEN 6(640)
Cooperative Education in Biology

3. MRV UADNLET lLidesndn 6 wiaehn

ThdenZeusedinle 9§ fdasouluaminedelaglisifuseiniimedou

a7 wazdetldidusedvifinmualiseulaelidumheiasulunaeinisdisavewdngns
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0 nasAvlslansnsadatmsivlaldvesanundrine 433-0--
1 NNV FTIMeWeRLad aunTUIsTU TNIngl TwuIns 433-1- -
2 NAUNONYANENS NEINIALALETTINGIVDINY 433-2- -
3 NAUEIIMEY NMEINAKALETTINE1Vedn ] 433-3- -
4 nauiugAanSuastluang 433-4- -
5 nguvinweUjiRnisuazimalulagiinm 433-5- -
6 NAULNAINBUINEN 433-6- -
7 NgUINeIManInImia 433-7- -
8 nauMIHNUsTaun15alonTn 433-8- -
9 ngulasenisfivay Jymiiiiay lasesnns@nwienine 433-9- -

ANSEUNUN LAZN1ITY

ANUNRUIEVDITIUIUNUIL AR fog1tu 3(3-0-6)
@usad 1 7 UatanN TUIUNUIBAATIN
Wausil 2 IR Srunutlumeuideduni
sl 3 e SrunutlusfuRdedunns
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UAB.2

Ui 1 mansnendl 1
ngudu R Fodm wieia (n-U-a)
vuandndnemaly | Geoox | deniBeu 9
NUINIVUNANS
nauITILNY 4231101 | Al 1 3(3-0-6)
nNAUIY N 4231102 | UfUAnsiadl 1 1(0-3-2)
nANIYNU 4331120 | ¥nen 1 3(3-0-6)
naNIYNU 4331121 | YfUAnsT3vinen 1 1(0-3-2)
SUNUINA 17
U 1 mansAnenil 2
NEUIY EVGELY ¥ i (n-U-a)
vaandndnenaly | Geoox | deniBeu 6
NUINIVUANEY
nNAUIY N 4231103 | il 2 3(3-0-6)
nasIvILAY 4231104 | UuFnisiadl 2 1(0-3-2)
naNIYNU 4331122 | 3me1 2 3(3-0-6)
NANIV LAY 4331123 | YURn1537Inen 2 1(0-3-2)
nauIv N 4511401 | uPaAda 1 3(3-0-6)
FIUNUIBNA 17
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U 2 aansene® 1

NguIYT BV G Fodm wieia (n-U-a)
vndrAnyaly GExxxx | L@BNSeY 6
NUINIVUANY
nauIv AU 4511402 | UAAAGA 2 3(3-0-6)
v namgmudeAu 4232505 | \ATiBunIsNugn 3(3-0-6)
T namgmudsiu 4232506 | UftRnaeiBunidiugiu 1(0-3-2)
T namgmudsAu 4332107 | IV Ane1voad 3(3-0-6)
I anzauIAy 4332108 | URURNSTVIVevesad 1(0-3-2)
v namgmulsAu 4371101 | 9a¥33nen 3(3-0-6)
wnanzamuliAu 4371102 | UURN159aT7INeN 1(0-3-2)

suUEnn 21

I 2 aansAne® 2

GLHELE! A3V Ha3 neia (n-U-a)
WAyl GExox | Ao 6
NUINIVUINIY
nNauIY LY 4131014 | WAndilugiu 3(3-0-6)
NANIV LAY 4131015 | UjiRnmsitandiugu 1(0-3-2)
AnanIzauUIAY 4332109 | fAinen 3(3-0-6)

I amzaudIAy 4332110 | YguRnstivaeinen 1(0-3-2)

I UANIEAUTIAY 4333111 | @dfdusuTinen 3(2-2-5)

UANLAUABNATIU | xoooxxx | ldeniseu 3
FAURUYNA 20

newmn  afanssueusdUiinsiasurinvenisldinalulagasaunaiionun1agying

Tuguneggiou
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YN 3 aAnsAned 1

UAB.2

ngudu FWEIY oA wieia (n-U-a)
Wl Anenaly | GBoox | WdeniSeu 3
WUINIYNANIE
I uanIzaulIAy 4333209 | NMEINALALEITINY BN 3(3-0-6)

4333210 | YfURn1sneinALazasTIevasiny** 1(0-3-2)
kD) 730
4333310 | NMYINIALALEITING1VBIERT* 3(3-0-6)
4333311 | YfUfn1sneiniAuwazaIsivevasdn = 1(0-3-2)
I uanizaulsAu 4333116 | N15IATLUULAYANNAINRANYNITININ 3(3-0-6)
AN IEAUTIAY 4333117 | UHURANSINTEUULALANUNAINTAIEN 1(0-3-2)
Fanm
I uanIzAuUIAy 4233303 | FUALENSUTYVINGN 3(3-0-6)
W NaNEIUTIAY 4233304 | UURn1sBALdmTuTIINe 1(0-3-2)
UANIZATUABALTEU | X000 | LABALTYU 3
SAURUWAA 18
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I NANIAUTIAU | 4332003 | AMe8angudImuTIINe 2(2-0-4)
I nameiudsdu | 4333409 | siugenans 3(3-0-6)
wnamgiulsdu | 4333410 | U§URNMINUgAEnS 1(0-3-2)
AANZAUTIAY | 4333504 | FInenn1naun” 2(0-4-2)
I NANIZAWTIAY | 4334906 | dUNUMINTIINEN 1(0-3-2)
INANILAWTIAU | 4334907 | T8NV 1(0-3-2)
APUANIZANMLEDN | X000 | LABALYU 3
WUINAVUADNLET | o000k | LEDNITEUY 3
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I 4 aensdnund 1
NGUAYT SWHIY oA wieia (n-U-a)
NUINIVUINIY
uawizautsAu | 4334103 | 3Tmuinig 3(3-0-6)
I NANIEAUTIAY | 4334908 | Ien19TIINe) 3(0-6-3)
FUANIEAUEDN | 300000 | LEDNISHU 3
IHnUsEAEUNSAl | 4334803 | Msimseninussaunsalivndnmig 2(1-2-3)
AN "3 IV U39
4334805 | N1SMIPUANUNTONANAIANBINIG 2(1-2-3)
YNy
NUINIVUADALET | xo0000x | LADALTEY 3
FAUNUINAA 14
I 4 aensdnund 2
ngudu FWHIY Fodm naeia (m-U-a)
NUINIVUINIY
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3.1.5 AN95UYS187%

SHEIYN
GESL101

GESL102

GESL103

3.1.5.1 wuandvAneialy

1) nguivinwaznnsiess
Fouazdrasuresein

Muangenily
English Adventures

AN d1uu 1AsIa NI dIng varaiaun1Yl M1
doluguuuusing q 1wy ameuns mas dooouletl uasdediu
wagfnufoReuaniunsalfifvuaiislusaruenieaiou e
wissnAunIangnsu UReselutindsedniu

English vocabulary, expressions, structures and non-verbal
language through various types of media such as movies, songs,
online communications and printed matters. Practice English in

designed language situations not only inside but also outside

classrooms in order to apply the language use to daily life.

AMY9INENINHU
English for Dream Achievement
finwenisldnudinguiienisadasauildiiuiinnig
Funwalonu unaunwng o fldluaaudivhau wasuundu 9
r3M137u Tauansldniwsinguuazimaluladiiions
ﬂ’]Lauad’qugﬂLLUUGi’N 9
English skills for dream job applications, job
interviews, English conversations in workplace and in various
work-related contexts. Make use of English and technology

for a variety of work presentations.

lgn1unlng
Arts of Using Thai Language
NNwensdeans Aavrnsigniwn nsganaznsasUa

NsyMiEUe Layn1SeunIIvINIg

UAB.2

un-y-9)
3(3-0-6)

3(3-0-6)

3(3-0-6)
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GESL105

GESL106
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YaUaTANDSUIITINIY
Strengthen learners in terms of communicative skills,
arts of using Thai language, summarizing and briefing, oral

presentations and academic writing.

LFINNIUNAE
Malay Language Fun

MiNwea NI N300 N8 kazn15iley laegliu
Ny miﬁaLLazmaméW%ﬂﬂﬁﬁ@ﬁﬁ AOALNINUIUNNINAIU
Samsssy  omsh Ul ludiausedu

The language skills: listening, speaking, reading and
writing in Malay, focusing mainly on listening and speaking for
daily communication and promoting the understanding of

Thai and Malay cultures.

walan1uduladide
Hello Indonesia Language

MNueA NI N1 158U kazn 15l lagiiu
Ny mi‘WﬂLLazﬂﬁW‘J@ﬁﬁﬁﬁJﬂmig@mi AOALNTNUIUNTNINAY
Sausssudulaide WonsihlulHludinusydu

The language skills: listening, speaking, reading and
writing in Indonesian, focusing mainly on listening and
speaking for daily communication and promoting the

understanding of Thai and Indonesian cultures.

synfiuntendiiy
Fun with Japanese

yinwedunsila nsya n1seuarnndeuntvgiu
Tnewfuiinuensflanaznisne iensdeansludinuszdriu uas
wesuafrennudladudinuuay Saussuszninsneuas gy

LnglgRanITUAITYIUINITNNI

U(n-U-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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FouazArodureTeInN
The language skills: listening, speaking, reading and
writing in Japanese, focusing mainly on listening and speaking
for daily communication and promoting the understanding of
Thai and Japanese cultures by using various integrated skill

activities.

VUHIIAUNTY NS
Entertain with Korean

VinwgAuMsie MR N1587U WarnIRguMyINvalng
whainwensitsuasmsnadmiumsaeansludiauszaniu

The language skills: listening, speaking, reading and
writing in Korean, focusing mainly on listening and speaking

for daily life.

WWARLNAUNUNIYIRU
Happy Chinese

o '3

FYUUNITO0NEEALITNITREUSNYITIU LTHUTAIANY
warunaunuInwIuedviualey dnuianisile wa 81u uay
ey wientadsudauuandnssenihefaussaalne-Ju

The Mandarin Chinese phonetics and the basics of
writing the Chinese scripts. Focus on up to date vocabulary
and dialogues in current contexts. Practice the language skills:

listening, speaking, reading and writing and recognize the

intercultural awareness between Thai and Chinese.

UAB.2

un-U-2)

3(3-0-6)

3(3-0-6)
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2) nguIYINYBEAEAS

SHEYN
GESH201

GESH202

FouazAradureTein

NNWLYIN
Life Skills

ANNRLNY AUAIAYIBININELTIN NANNIT WAALAY
nqu  MAvteaiunginssuuywd AsALALT IR
319m78 Iala 915ual wazdsay n1siasanallaegslasasigy
quvissaunun Msdoasededud nsieuiilenisiuasundas
AULed MInsernIAnenMvemueuazn1sAITINInIAnNTs
wAlemANTRLES IAUELUUDIATI iNYeNITAALAZNISARNLTS
szuudndniinsediuainuedinlumnsseil 21 aunadinuaznis
Fou maiiiuiinfifuasiinnue

Meaning and importance of life skills; principles,
concepts and theories related to human behavior; self-
development in physical, mind, emotional and social
development; contemplation; dialogue; non-violent
communication; transformative Leamning; self-awareness and
personal development; conflict resolution; holistic; thinking
skills and holistic system thinking; public mind; life skills in the
21" century; study-life balance, good life and happiness.

gy nazaaun
Philosophy and Religions

ANNRUIY DIAUIZNBU N15ILATIERT Y ve9UTvYN
WaZAIAUT @101U8IUSTYI AMUFUNUSLAZAULANFINTENIN
UsynazAaul ﬂmmﬁuﬁﬁwaw%’mpLLaxmam NanAI
AUYDIAANINN 9 YN IR InlusEay

yAAa ATOUATI deny WialiAnduRn nuarduRae

un-U-o)
3(2-2-5)

3(3-0-6)
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FouarArosure eI
Analytical elements of philosophy and religions, the
relations between philosophy and religions, the real value
of philosophy and religions, teachings and philosophical
concepts of different school of philosophy and religions for

peace of life and peaceful societies.

UYWITUANY
Human and Aesthetics

WUIAR wqwﬁmmmmﬁméfn p9AUsENOUNINAaUY
Aun3 wazfadznisuans nsuszendldludinysydniu nns
mwﬁﬂiwﬂmmmmam

Concept and fundamental concepts, theories of
aesthetics, elements of art, music, and performing arts. Apply
the knowledge of aesthetics in to daily life and realize the values

of aesthetics.

Jela Tadzann
Youngster with Good Heart

N3350 N15UaeiunN1IMITe Ind1dnansisae s
uonueznalszleriaiumuazrialszlovidiusi nsidiusm
YBIYUYU  NNWeNIEUIUNISAN 93esssuludiny vanusug
\swghaneliisaietesiunisyain

Corruption, corruption prevention, public awareness,
distinction of self-interest and common interest, community
participation, critical thinking skills, social morality,

sufficiency economy philosophy for preventing corruption.

UAB.2

un-U-2)

3(3-0-6)

3(3-0-6)
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FouazAasurese I
unguyagy
Community Detective
AMATINERAYANNAFR TS NN TAUIAT D3Ry

a

Quﬂmzywﬁaqﬁu WWEINNEINTANTAUWAT DAY N1TAUA
VENENTANTAUVNAT DAY NTTUINNNTIANITANTaUWATIOEY
MMSUINISLAE MIWELNS AN SaUNATBSAY

Definition and Importance of local Information, local
wisdom, local sources information, searching for local

information, local information management process, local

Information services and dissemination.

UYWIYIR
Humankind

[ 6

WU ¥IR18555UIDYIN/ T USTTUAUFUNUS
LLa::ﬂﬁﬁlam'ﬁ’iwdwﬁ’ummmuwwﬁ nslgTInwuUlinszrun
Winwen13mstinluan1izuninaraniiginginsaiuauaniie
ww&aﬂ’ima}uamuwﬂmiLsi’hslf\]f]iyml,LazﬂﬁiJ%’Uﬁ’JLmLﬁamm
agsonlunNAnIUNITAl

Race of Mankind, civilization, way of life/culture,
relations and communication between humanity; Living on
the basis of ethnic differences, culture and religion; Keeping
up with the situation; Awareness; Living skills in normal and
critical conditions; Controlling human emotional states;

Understanding problems and adjusting itself to survive in

every situation.

U(n-U-2)
3(2-2-5)

3(3-0-6)



SHEIYN
GESH207

GESH208

33

FouazAoduresiedn
AU 829 viaan Melwues
Cyber Security and Confidentiality
A1IUUUNY ANEIAYTIBIAINYADRABNILVALUlAE

o =

gAnRvia Nsldansaumaindenamaluladegisasnds wuwa

Y

nanstesiudeanansilugaidviaiiinainnisldmalulad n1s

a s

WATWN UagnaunseadMIansIndentuvalulad wagn133iin

%

unvasulugafdfaiinannislidomalulad 3531 dusies

finu3 uazsinwzimaniiiieliogsenlaglinnidumdonis
91U INTIUNBIANVTOTNE

Precise definition and considerable importance of
digital technology security, reasonable use of information,
ways to prevent threats in the digital age caused by the
usage of technology. Content analysis and preventive
screening of information from technological media and
knowing about fake news in the digital age caused by the
use of technology media. It is necessary to genuinely have

these knowledge and necessary skills to survive without

being a victim of electronic crime.

winnssuinadld
Do it yourself Innovations

N13AALUUATINETIA Usein JULUULATDIAAINIYDY
winnssuuazinalulad nszuiun1seanwuuLazasauinnssy
shesesnianmdsldvieTanimlaieluriesiu msmageu
uianssu n1sUszgndlduinnssuAvauyusuluvieosiu $1u
91TNLATINUTEITU maonauNagnsn1TTaNITUIRNITNLAY

waluladioengnanaiienismdivd

UAB.2

un-U-2)
3(2-2-5)

3(2-2-5)
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FouazAasurese I
Creative thinking, knowledge, the model of
innovation and technology, process design and creative
innovation by myself from waste materials or easy to find
materials in local, innovation testing and innovation
application for community, careers, and daily life as well as

strategic management and technology for commercial.

Fausssuuazsndnuaiesdussieln
Local Culture and Modern Identity

UseFRaumduun arude AavzwazTmusssy
Useindl gidlyan Aswanden Aaunssu uazsndnuaiviesdiu
AULVEINTSISIUSUDIYUYY

History, belief, arts and culture, tradition, wisdom,
arts environment and local identity from the community

learning center.

3) nguIMIERNAIENS
FouazAasureseInn

nsladinludnuadalng
Living in Modern Society

wwnuAn kU inwglunseiudutinludeeudagdu
nsUfUReulunadod dodunasn Inasisue nsuile
an1un1sal aszuindanisandudinludiauadeluinuaminis
UUAnulutIndsed13u n1susudndniudenuadeluivay
anunsaIn K Al

Concepts, values of life, life skills in current societies,
behaviors as a good citizen, anti-corruption, public mind,
problem-solving skills, and the awareness of living in modern
societies. Introduce practical guidelines in everyday life and self-

adaptation in modern societies and social situations.

U(n-U-2)

3(3-0-6)

Un-U-2)
3(3-0-6)
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FouazAasueseinn

Tiosduvaus
Our Local

UsgTinnudunn dnwugnianenin ssuuiing denu
wisugie Tausssuuariddinluduimsiaaivaman uagvie
Jandnana iwsygianeiewazlasanIsnsesnuas n15aseda
a5 50Uy duASuAsITI 9305531 uazwiTnailes

Study Songkhla and Satun in terms of history,
physical features, characteristics, ecology, society, economy,
cultures, and ways of life of people around Songkhla Lake
and in Satun. Sufficiency economy, royal projects, public
mind enhancing virtues, ethics and civic duties are also

focused.

angausula
ASEAN Together

FunveuasRuLALsng 9 Tuszuauendeu Snuazns
deaunnTausssululssnanondounaziusiinsuangiinia
andou Jadennediay Tausssy waznisiflesiifidninade
9MAMNITNUINT LnAnAgIfuLIAnTsun1suing Jaded
NelMANUIANTINNITUTNIT WazuTnnIsuNIsUINITVeIUsTIVA
A 9 TuusenaueTou

The origin of lands in the ASEAN community and the
characteristics of multicultural societies in the ASEAN community
and alliances outside the ASEAN region. Social, cultural and political
factors influencing on the service industry are also focused.
Emphasize on the ideas contributing to service innovations and the
factors resulting in service innovation and service innovation in

other countries in ASEAN.

UAB.2

U(n-Uv-2)
3(3-0-6)

3(3-0-6)
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FouazAros U TIEAIN

AansnszaviNen sWauid sy
The King’s Philosophy for Sustainable Development

&N LAnmszIlvusYemszitegilusyniad
10AUNLE NENAR NENIY wasnanUfuRvesrmansnszsv
Mnlasinsduilonnanwieswds fen1adl 9 vdnisnisdila
WD wagiawn nanUsygIveuasugianawiies nann1snse
91 23 9o mMsysaunnsiitedsegndldainsedisin “9 nih
Mnmaninszs1m” TnemsufoRnieaunsiiionsiamuiiesiu

The King’s philosophy for sustainable development
focusing on the study of the principles based on the royal
policy of King Rama X (His Majesty King MahaVajiralongkorn
Bodindradebayavarangkun). Meaning, principles, theories and
practices of the King’s Philosophy derived from the Royal
Projects of King Rama IX (His Majesty King BhumibolAdulyadej)
are discussed. The core principles of understanding,
accessibility and development and philosophy of sufficiency
economy are also studied. The 23 principles of His Majesty's
works, integrated applications of the 9 progression principles
based on King Rama IX’s philosophy are also practiced by

attending field trips for local development.

Wrdatiey
Young Entrepreneurship

msidongsiaasielusl mswieumnumieuilofiiugsia
WINNTIULAZNITUTMIIANS NFTAMIUNEITUU MTUATIZN

ANNINGEUTINA wltian nATygRakaERaIngA 4.0

Un-U-2)
3(2-2-5)

3(3-0-6)
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Fouazmasuresedvn
Modern business options, business preparation,
innovation and business management. Financial provision,
business environment analysis, trends of economy and

markets in Thailand 4.0 are also focused.

o % I A da
ﬂ{f]‘lﬂﬁﬂ&]ﬂUﬂ'ﬁﬂi’l\‘iﬂ’ﬂﬂJLﬂuwaL&IEN‘VIG]
Laws and Creating Good Citizenship

ANw1ITAUINTVOINY MUY ENSUYBETU TT5TTUYNY

v 1%
=

WAz ANSTUNU U TEUYUANSTETTUULY agnsasiuasy
ANSIINRTESTINAUNTUBiUNTITA

Evolution of law, human rights, constitutional law
and fundamental rights based on the constitution. Enhance
learners to have virtues and morality in order to prevent

corruption.

3.1.5.1.4 ngudvadinA1ans Inermansuazimalulag
YauazAasures v
n1sAnlugnfddia
Thinking in The Digital Age
ANUVLNEVDINITAN i’jﬁmﬁugmsummiﬁ@ ANYAIEVDING
AR NSEUIUNTAA AsINAIERTuasNISIMANG N15UsTENANIG
adlnrmansitonsuitymiluindsediiu Pslugedidia nmsld

faa v

gunIalAdnanaslusunsuussend n1sduAUAITAUWALAZNIS
Uszendld ganssudidnnsetlind nistasiunuedugrfvia
Meaning of thinking, basic factors of thinking, types of
thinking, thinking process, logic and reasoning. Practice the
mathematical application to solve daily life problems. Life in
the digital age, the use of digital devices and online

applications, information searching and applying, e-business as

will as self-protection in the digital world.

UAB.2

U(n-Uv-2)

3(3-0-6)

un-u-a)
3(2-2-5)
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FouazAros U TIEAIN

Tsunsuuszandainaudnluda
Office Automations

AufiAgadudidnausalulf@ nsuszyndld
aeufimesludrtinemu nsldlusunsulszananariiiedanis
wenars nmsllusunsumsisiuiadidnnsedndifients
e Wsunsudaue Wsunsudeansludrdnau Tusunsy
UszgnAuuAaTg

Office automation content and apply computer skills
to the office work by using word processing program to
manage documents, spreadsheet program for work,
presentation program, communication program in the office,

and cloud applications for information storage.

Fingalmifudunden
Modern Lifestyle and Environment

nsUszgndauiidesiudinemaniuazinalulad
wldlunslieseanunisainamsnenssssund dwndou
warfeRUR ieadiapunseniiniiniusuinveuse
NINYINT5ITNVIALALAILING DL S2uTen1Teyine
NINYINIEITUYIALAENITTANITABRTR Taenndesiunis
ALuTIngAlu

Apply the fundamental knowledge of science and
technology to analyze the situations of natural resources,
environments and disasters to raise responsibility awareness
for natural resources, and environments, including natural
resource conservation and disaster management to be in

accordance with modern lifestyles.

Un-U-2)
3(2-2-5)

3(2-2-5)
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Fouazmasuresedvn

gunmiiugn
Modern Health

AufiRgfuguamm ANgy AaLAIsaLaznsinnIs
ALATEN AUUABANENIGUNN ﬂ’amiﬁugmlﬁmﬁ’ummi
msuslanems mseenfndsnieiiteguam

Health knowledge, happiness, stress and stress
management, health safety, the fundamental knowledge of

food, food consumption and exercise.

unAuai1daya
Information Explorers

nsldmaluladifieduduansauna lagld Database
Searching, OPAC LLazﬂws%’mmﬁ’J’aaﬂa‘Ima&h’f Goosgle Application
uay Application 9u 9 lunsdanisteya madeuussanynsy
wnvenisldansaunaegisiasesssy ndourtenisinaue
asaumalusUiuuivanvane

The Information technology literacy (Database)
Searching, OPAC, and information management by using
Google applications and others. Writing citation and
bibliography is practiced. Skills of using information ethically
are focused as well as the information presentation in

different forms is trained.

Sviulan

World Knowledge
mMsiuiuTinegaviviutunsudsuuasedlan wile

AuduSTEINes TR uyud uavaswds nslindanuly

PInUszdru ssuuilion maamumﬁmmﬁmﬁmmmamﬂaﬂﬁu'a

spuunthlugnsuiunaenitdinganudadu

UAB.2

U(n-Uv-2)
3(2-2-5)

3(2-2-5)

3(2-2-5)
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FouazAasuresednn
Explore lifestyles in the fast changing world. The
understanding of the relationship between nature, human
and all other things are also included. The use of energy in
daily life and ecosystem as well as the knowledge of World
science leading to the change towards sustainable lifestyles

will be discussed.

UIANTIUNITLNEAT
Agriculture Innovation

PR RUoI TN sTLTInUsEdTIU qiﬁmﬂwmﬁméfu
INYATN D ONLAE AL INNEN RTINWIUTZUUMTNEAT INBAT
Wetumunns Lﬂwsﬂaamﬁmazmiﬂszqﬂﬁiﬂi’fgﬁi‘]mmwﬁaaﬁu
ANUATILIIALUlaE NEINYRSWAZLIRN T

Importance of agriculture in daily life, basics of
agricultural business, alternative agriculture and biodiversity
in the agricultural systems, agriculture for recreation, safe
agriculture, application of local wisdom and revolution in

agricultural technology and innovation.

n13Inn1sgInasaulal

Online Business Management
a;mﬂizmamsﬁuﬂizﬂauqiﬁaaaulaﬁ GHRKIAE

waliiunanooulail in3esilensugsiaeeular nseaniuy

doiflogsfiveeulay malinseideyassiaeeulat sy Ta

[y a

afndriugsnaesulal

=)

Stimulate the online business startup inspiration.
Discuss the online market directions and trends, online
business financial instruments, online business media
designs, online business data analysis and online business

logistic systems.

Un-U-2)

3(2-2-5)

3(2-2-5)
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3.1.5.2 MUINTVNANIL
1) ngudvunu
WAV FouazAaduresiedu un-v-a)
4131014  WaAndiugu 3(3-0-6)
Fundamental Physics
NAFANS MUKATNENIY NMduLaTAAY B naranives
Ivia gauvmamans auslwiuazaunuuimvin fandgeluel o
ilUliusgloniluinUsvdniunasivinvesSousiazany
Mechanics, work and energy, vibration and wave,
acoustics, fluid mechanics, thermodynamics. Electric field and
magnetic field and modern physics. All of topics are for daily

life and for learner each discipline

4131015 UftAnsHandiugiu 1(0-3-2)
Fundamental Physics Laboratory
Uﬁﬁ’amie‘?ﬁLﬁuiuLﬁamﬁaamﬁaqﬁ’mwﬁm?\lﬁﬂéﬁu@u
Experiment emphasizing in context of the subject of

fundamental physics

4231101 Al 1 3(3-0-6)
Chemistry |
unih lassadseznon n1319579 Kuseiadidesdu LAl
Suvisdilesiy USunmansduius ula voanen ansazans vauds
Introduction; atomic structures; periodic table of
elements; principles of chemical bonding; principles of organic

chemistry; stoichiometry; gases; liquids; solutions; solids



umAB.2 a2

WY HauazArasuresieimn u(n-U-9)
4231102 UuAn1siAdl 1 1(0-3-2)
Chemistry Laboratory |
auvaonduluieslfoinised wmededesdulunis
UUAnIsLAll Lﬁnﬂﬁﬂmﬂ%’m%qﬁaﬁugm wATANSLENENTIUY

| [

g o safa Tasu s fuuunsEay N1SNaUsIIUAT NNINEY
audIu MInaasuANANURNIINIEAINYBIATT N1TINTEY
A158¥a18 NITANKEAN

Chemical safety in laboratory; basic techniques in chemistry
laboratory; use of basic instruments; separation techniques; solvent
extraction; paper chromatography; simple distillation; fractional

distillation; physical properties analysis of chemicals; preparation of

solutions; crystallization

4231103 Al 2 3(3-0-6)

Chemistry I
edviiFeusunnou : 4231101 adl 1
Pre-requisite : 4231101 Chemistry |

Jaumansiail guunarans aldeded augaiad
aunalooain wamadlvilndowiy

Chemical kinetics;  thermodynamics; nuclear
chemistry; chemical equilibria; ionic equilibria; fundamentals

of electrochemistry
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FouazAoduresiedu
Uuansiadl 2
Chemistry Laboratory I
s1e3vfiGeusnusnie : 4231101 1af 1
4231102 UjUansLadl 1
Pre-requisite : 4231101 Chemistry |
4231102 Chemistry Laboratory |

UURn1sneiududukazAneidnsIveaufisen Ay

'
a

FouvesUfisen Ananveuia aunawnll aunaleosiin Moyves
a1savany arsazaretnies walanislningm waananinuay
Andlaiwessas wasdianinslas

Laboratories about order and rate constant of
reaction; heat of reaction; gas constant; chemical equilibria;
ionic equilibria; pH of solution; buffer solution; titration

techniques; galvanic cell and cell potential; electrolytic cell

P 1
Biology |

FBsmadneneans audRvedadidia ansUszneumand
TuAsdTin wad msuanudsumsinugad Sginsvenrad manela
FEAUAS NUFAIENT TTWUINT NTTUUNLALANUNAINVANEVD
A0 nefnssuLarSUTUR Sninen

Scientific methods, properties of life, chemical
substance in life, cell, cell transportation, cell cycle,
cellular respiration, genetics, evolution, classification and

diversity of organism, behavior and adaptation, ecology

UAB.2

Un-U-2)

1(0-3-2)

3(3-0-6)
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FauazArasuresedIv

UURAN589INen 1
Biology Laboratory |

vinwznsldndeganssa arsusznevmaaiiludsidin
waa N1SLULEas N15mulaTrAuag N1SE18V8ARNYIENIY
fiugnssy NMssuunUszLAmvesasiivin waAnssunazasUTush
JEUULNA

Skills of using microscope, chemical substance in life, cell,

cell cycle, cellular respiration, genetic heredity, classification of

organisms, behavior and adaptation, ecosystem

FInen 2
Biology I
s1e3vfiFeuriuaniou : 4331120 F93me 1
Pre-requisite : 4331120 Biology |

ieidofivuazdns lnswadauasuiniivesitvuardns n1s
Sndsniuazesluiiy nsdauasEiiiondmaznIsAet 13
duiug nMssediule ssuueiey

Plant and animal tissues, structure and function of

plants and animals, water and food transport, photosynthesis

and transpiration, reproduction, development, organ system

UUAN5¥mMen 2
Biology Laboratory I
edvniiGeuinmnteu : 4331120 F93en 1
4331121 U§URn15¥Inen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

ilodoftvuazdn Tnssadauaznihfivosits nsades

Tufiy nsdaesesiieuauaznsmeih msduiug maesyiule

FEUUDIYIY

U(n-Uv-2)
1(0-3-2)

3(3-0-6)

1(0-3-2)
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FouazAosutesedun uwn-y-9)
Plant and animal tissues, plant structure and function,
water and food transport, photosynthesis and transpiration,

reproduction, development, organ system

upaRad 1 3(3-0-6)
Calculus |

Alawazanuseiieavosilaidu oyusvosiladdusaus
WeaznsUsEgnd Uinusvesilandudiusifen

Limits and continuity of functions, derivatives of single

variable function and applications, integrals of single variable

function

uAaREH 2 3(3-0-6)
Calculus lI
seAviiFeuruantou : 4511401 uAagda 1
Pre-requisite : 4511401 Calculus |
wAllan15MIUIINUS N1sUszendveslInus andunas
oynsu fleAtumareiiuys alnuazanudeilesvesilsidunans
Ay eyiusdes
Sequences and series, function of several variables,

limits and continuity of several variables, partial derivative
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2) NUIYPNANITAY
2.1) GsAuReu
FouazAoduresneinn Uun-U-9)

\niBuvsdiugu 3(3-0-6)
Fundamental Organic Chemistry
se3ndiFeusinusnnioy : 4231101 wadi 1
Pre-requisite : 4231101 Chemistry |

Mé’ﬂm'ﬁﬁugmlﬁ'mﬁ’uimaa%ﬁml,axauﬁaﬁ’ﬂﬂ wiinveslfizen
Buv3d maFende nawieuuarufAzenedfddyresansusenay
lalasasuou walsin@nlalasaisueu sasnilusilalay woanesed
Tiuea 815035 Lol woaflan Al LALNIARISUBNTAN LarayIwS

Basic principles of structures and general properties;
types of organic reactions; nomenclature; preparation and
important reactions of hydrocarbons; aromatic hydrocarbons;
organohalogens; alcohols; phenols; ethers; amines; aldehydes;

ketones; carboxylic acids and derivatives

UjtAnmsainfiduvidiugiu 1(0-3-2)
Fundamental Organic Chemistry Laboratory
sedviiGeusinuanfe : 4231101 1af 1
4231102 UguAn1siadl 1
Pre-requisite : 4231101 Chemistry |
4231102 Chemistry Laboratory |
wmadaufuAnisialy nsuenuagnisinansdunIeli

a

u3gws: mannwdn n1snau n1sade Tasulnns1# waznis
nageunyilaiduning 9 veasBunid

General laboratory  techniques; isolation and
purification of organic compounds: crystallization, distillation,
extraction chromatography and functional group tests of

organic compounds



SHEIY
4233303

4233304

4332003

ar ume.2

YauazArasure T u(n-U-a)
FualdmTuzIINen 3(3-0-6)
Biochemistry for Biology
edniiFeusinuunnou : 4232505 iafiBuviadiugiu
Pre-requisite : 4232505 Fundamental Organic Chemistry

BuFuresTin 1 Tassads audd uaenihiivestiluana
oulesl FINde1u WwuNUedTU N1IAIVANNITUANIBBNNIY
ﬁuqﬂismLLazMé’ﬂﬂwiwwaﬁuqﬁmaﬂsimLﬁméfu

Origin of life; water; structures, properties and roles of

biomolecules; enzyme; bio-energy; metabolism; gene expression

controlling and basic principles of genetic engineering

UuRAnsTualidmiuzInen 1(0-3-2)
Biochemistry Laboratory for Biology
eATiiEeusinsniau : 4232505 wiiBwRdnug
4232506 UtiAmandiduvidiug
Pre-requisite : 4232505 Fundamental Organic Chemistry
4232506 Fundamental Organic Chemistry
Laboratory
M3 suEsazaetiliies n1sesIEeUALURANINNIEAN
wazyaaiivasanslulansn aUn ninoziilu wazlusiu saunamans
yosoulmilaznalnlunszuiunswnusaduvesilulewnse
Buffer solution preparation; investigations of physical and
chemical properties of carbohydrates, lipids, amino acids and

proteins; kinetics of enzyme; mechanism of carbohydrate metabolism

AMWIBINEAINSUTINGN 2(2-0-4)
English for Biology

WnueawsIngudmsunsAnwniediiven enseu
MIENT LAEMITHUTBNUNAMATEMNINYT Layn 15U LEUONA

English skills for biological study, reading journals and

articles, writing report and presentation
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Fouazmoduresnednn

I Ievouwad
Cell Biology
sre3vTiFeusinusniay : 4331120 F3men 1
Pre-requisite : 4331120 Biology |

ArufituguAeatuiead assasauaznsr 19y vese0s
unuadmeluadiansueslonuazguaslon Sgdnsvousaduanis
AIUAY nMswWasuannueuead MIFNWINALNNVBLLEE NIV
wad MsdeAnsUeNTad LarmsUstynA YRR adInen

Basic knowledge of cell, structure and functions of
organelles, both in prokaryote and eukaryote, cell cycle and
control, cell differentiation, cell homeostasis, program cell

death, cell communication and application of cell biology

UfuRn1s¥Ineveswad
Cell Biology Laboratory
MedviiGeuinmndeu : 4331120 F33en 1
4331121 UUANS¥AINe 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

n15181A103 35015 nallan1sAnwuead naenaunisly
w3nsflenieinermansiioUfuAn1sm1eiaine1veseadd
genndastuilemuasein

The use of knowledge, methods, technical of cell

study and use of scientific equipments for cell biology

experiment related to description of cell biology

U(n-Uv-2)
3(3-0-6)

1(0-3-2)
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FouazAoduresiedn
UAInen
Ecology
MeAviEEuRIiaw : 4331120 F93ven 1
Pre-requisite : 4331120 Biology |

a

AURUILWLALVBUANLIAING SzUuubd Uadeanin n1s

SN da I aa [

UFufve9defidin Yedourndonildddin Ypdnsunsans
muduiusreadeliTinnsiuAsunlaunud Usgvnsuasyusu
Y0934iTn uaRuuarnIIIANITNINGINTEITUIA

The meaning and scope Ecology, limiting factors,
Adaptation of organisms, The cycle of substance,
Environmental  factors, Ecological ~ succession, living

relationship, Populations and communities of organisms,

Pollution and natural resource management

UuAnIstiAIngn
Ecology Laboratory
ednfiSeurusnneu : 4331120 F93nen 1
4331121 UUaMs¥Inen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

wa

UFuRnsAnwszuulineluunneg n1sfinwiauduius

a ada a Ada o a

53193l TnAUAETI0 wardliTinduaanandey Jaduanie
wndeudiiisnnadediiiinluszvudnaunuarluii uas
msAnuszuudneluiosdu

Study the different ecosystems, The relationship
between organisms, living environment and environmental

factors that influence life on land and water ecosystems. and

study local ecosystems

UAB.2

Un-U-2)
3(3-0-6)

1(0-3-2)
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FouazArosUrETIEIN

AORANNTUTINE
Statistics for Biology

N139UHUNITITY N15dUAIRE1 N15AATIBATOYANIY
e @adATanssuun sasrduLazauuiazidu nsvedeu
auuRgnu NTATIzsind avdusiug msliesginisonnesid
W uaznslieseianuulsUTiu nsUssendldiusunsudnsagy
R

Research planning, random sampling descriptive

statistics, probability, hypothesis analysis, frequency analysis,
correlation analysis, linear regression analysis, analysis of
variance, the initial application of statistical software for

biology

ASINTTUULAZAMNRAINRAENIY 2NN
Systematics and Biodiversity
sedfiSousiuandey ; 4331122 Fanen 2
Pre-requisite : 4331122 Biology I
sTUUMTiadunnguasiTin oynsiistuiuazdnd e
MITAWINTT ANUvaINVaIENI@InI Usvleviuasnsande
ANUNAINUAEN TN wdlduluouian @aunsaluaznis
AUINYANUMAINNAIENITININ
Systematics and classification of organism, plant and

animal taxonomy, phylogeny, biodiversity, benefits and loss of

biodiversity, future trends, situation and conservation

U(n-Uv-2)
3(2-2-5)

3(3-0-6)
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FouazArasuesEIN
UUANITINTZUULAZAINNAINNAIENITININ
Systematics and Biodiversity Laboratory
MedvfiFeusiunneu : 4331122 F33men 2
4331123 U{URn5¥Inen 2
Pre-requisite : 4331122 Biology I
4331123 Biology Laboratory I
nslfinTesiiotiieduunngudsdi@in msaauarldsuisn
nssuunaiia msszyviafivuazdniluiiesiu nisldgudoya
FineuarlusunsuneuiiunasiunsinsendeyaaeiTauins
mstauedfuietunsinsruuadidin
Use of tools for classification of organism, construction
and use a dichotomous key, native plant and animal

classifications and identification, database and computer

program for phylogeny construction and presentation

NBINIALAZETIINYIVDINY

Plant Anatomy and Physiology
se3vfiSeustuandey : 4331122 e 2
Pre-requisite : 4331122 Biology |

WARLLAYITUULIBLEaNY 1ASIAS19MALNTINNITYINIUYDY

o v A A =

a19u 590 lu men nsduiuguesiianlulissuuviedadeuasdl
FPUUMIDANABY NMSIRSYLAUlALAZNAIUINITVOINY NTEIATIZIAR
2uas anuduiussevinueadiatul ﬂﬁﬁ%ﬁsmf'n,l,azﬁm
o3 mameth nismuaunayduTnvasii

Cell and plant tissue systems, structure and function of
stems, roots, leaves, flowers, reproduction of nonvascular and
vascular plants, growth and development of plant,
photosynthesis, plant-water relation, water and nutrients

transport, transpiration, plant growth regulators

UAB.2

Un-U-2)

1(0-3-2)

3(3-0-6)
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IRV Fouazmoduresnednn U(n-U-2)
4333210  UJUANIINILINIALALETTING1VINY 1(0-3-2)
Plant Anatomy and Physiology Laboratory
MedviiFeusiunnou : 4331122 33nen 2
4331123 UY§URn15¥7men 2
Pre-requisite : 4331122 Biology I
4331123 Biology Laboratory II
svuuiloidofia Taseadrs mind uaznisvirauvesddu
590 Tu aen nsduiug s1adng waznalnnisdansierinisuas
nalnnsaaes ﬂalﬂm'ﬁﬂmaaemwmmﬂjﬂuﬁm N13AIVALNIT
L3 AUTnUR N
Plant tissue systems, structure and function of stems,
roots, leaves, flowers, reproduction, pigments and mechanism
of photosynthesis, plant transport mechanisms, plant growth

regulators.

4333310  NYPANIALAZEIITINGIVRIERT 3(3-0-6)
Animal Anatomy and Physiology
se3vfiSeustuaniey : 4331122 F2inen 2
Pre-requisite : 4331122 Biology I
dewdedns Tassatrs wiil uaznalaveaisinevesssuy
Ang 9 Tusne
Animal tissue, structure, functional and physiological

mechanism of organ systems in body



SHEIY
4333311

4333409

53 ume.2

FouazArasuesEIN un-U-a)
UfUiAnsmednnauaze3sing1vasdnd 1(0-3-2)
Animal Anatomy and Physiology Laboratory
edvfiGeuitneu : 4331122 F93nen 2

4331123 U{URn5¥Inen 2
Pre-requisite : 4331122 Biology I
4331123 Biology Laboratory I
Snvazwad Weide laswadauaznisyhauwessyuusng 9
YDIFNNY
Compartmentation of cell, tissues, structure and

functional of organ systems

Wugeans 3(3-0-6)
Genetics
sre3vniiGeusnufiey : 4331120 F23nen 1
Pre-requisite : 4331120 Biology |

mmﬁﬁugmmaﬁuﬁqmam‘ UANNITAENBANUTNTTUA
NHVDY LUULABLAZAIATENYYDINLUULAG Aau1azidunazng
nadoulAauAIs WUGAIENTUOLNA LaENITIATIEINGATIE Bu
wazlaslulon Budonlomarsnendiuiu nssiaswwesiidue ns
LLamaaﬂmaﬂ@u ﬂ’liﬂ’)UﬂNﬂ’]ﬁLLﬁﬂﬁ@@ﬂ‘U@ﬂgu n13NaYy Wuq
AN WugansiBalauiy fugaansuseans

Basic knowledge on genetics, Mendelian inheritance
and extension of Mendelian genetics, genetic probability and
Chi-square test, genetic of sex and pedigree analysis, gene
and chromosome, gene lingkage and recombination, DNA
replication, gene expression, regulation of gene expression,
mutation, genetic engineering, immune-genetics, population

genetics



4AB.2

SHEIY
4333410

4333504
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FouazAasureseInn
UfuRnswugAans
Genetics Laboratory
evfiEeuksieu : 4331120 F93nen 1
4331121 YURns¥Inen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

anwUENITUgNITULazN1IRULYT tastulay n1swua
Tmdsauuululndauas luloda NUFNTIUAUNGNVBUNWAR A
Urazidunaznimeaeulaauas nsaihnddauazianssy nsana
A15NUINTINIINAY MIATEilasiulay NMTIATIEANeANIEYeY
uywd Wugmansuszyng

Genetic traits and variations, chromosomes, mitosis
and meiosis, Mendelian genetics, genetic probability and Chi-
square test, nucleic acids and their action, plant DNA
extraction, chromosome analysis, human pedigree analysis,

population genetics

N IAEUIY
Field Study in Biology

wadlanig 9 Tun1sfnwinirauiun1edinet n1sleau
A3eesudyaIpnLTsnTReanazuiuil N15IULRLLALANS
ganuuuNIsEIAfiefiufosnsuarAnvddidieluszuuiig
g 9 w%’amf?amﬁmwﬁ%’ayja nmsnsiadndadensnieninuay
NN 1AZNITUNAUDIUIINATANBIN AU

Techniques for field studies in biology, using GPS
receivers and map, planning and sampling designs for
collecting and studying organisms in various ecosystems, data
analysis, measurements of physical and biological parameters,

presentations on assignments from field studies

U(n-Uv-2)

1(0-3-2)

2(0-4-2)
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FouazArasuesEIN

IMUIN3
Evolution
sedvfiSeuktunieu : 4331120 F23nen 1
Pre-requisite : 4331120 Biology |

AUMLNEVRITTAIUINIG NBYTINUINITUALIANFIUNIG
Tinnms MaUSuia MsAaEeNAIETIINR UagiugmansUserng
mMsAeddiTimdalmiwasammanvaevesdditin rrudiiusues
aunssuAuITannms AUl Taunnisuasdiea

Definition of evolution, evolutionary theory and
evidences, adaptation, natural selection and population
genetics, speciation and biodiversity, relationship between

taxonomy and evolution, evolutionary trees and time line.

AUNUIMNTINYN
Seminar in Biology
ﬂ’]iﬁﬂ‘t‘ﬂﬁ’)‘Ui’JllL’e]ﬂﬁ’]iﬂ/ﬁﬁ?ﬁ’]ﬂ’]iuam’m?ﬁﬂvﬂﬁL‘ﬂuﬂﬁﬂﬂsﬁﬂ
LardenAd st uNTUAULUAeIAmTIUTl 21 Soudes nszi
foya Fovmeau vaue uaveRunelutudou
Study and collection of the related academic
documents and research journals that can be useful and
correspond with the change of 21% century. Edition, data

analysis, report, presentation and discussion in the class

598NN

Research Methodologu in Biology
anufidesiuiieafuniside sefeuisife adanldly

MUY WATANISIEUIITDITY LANLATIITY S1891UNTTIVY

unauAde wazmsweunsluguuuudy 4 MsinufoR nsSeu

389 waznsaeuilasOsefion i iuandsedeluluseiunIvy

19T INEN

UAB.2

Un-U-2)
3(3-0-6)

1(0-3-2)

1(0-3-2)



4AB.2

4334908

4371101

56

FouazArosUrETIEIN
Basic knowledge of research, research methodology,
statistic for research, techniques of writing of research tropic,
research proposal, research reports, research articles and other
formats of publication, practices, edited and research proposal

defense; to perform research in course of Research in biology

N8N

Research in Biology

sedviiFeusinunfiay : 4334907 3333eMeTinen
Pre-requisite : 4334907 Research Methodologu in Biology

ANSANLLUNITITEAIULAILATIITETNNIUNITADULAY

Aa o

UFuusanuadlusednisidon1adrings argldnisquaves
9193873

Performing of research according to the defensive and
improved research proposal in course of Research

methodology in biology under the advisor supervision

S a
AYIINYI

9

Microbiology

Usgifanuiuunvewatdninen ndesganssmi lasasna

a s

wagninNvenead welafiugiudmsumsfinyadunsd ansenms

a (%

MIPNEE N1SATYAULY LazluunuedduveRauvse Wugnssy

3

YaAunTduasn13Useendlyd n153nunUseinnvegiunig

'
a

@InerduInneuLarn1sUsrendld nsmvaulsalaznisin

[

W sruugiauiy

U(n-Uv-2)

3(0-6-3)

3(3-0-6)



57 ume.2

IRAIYN FouazArasuesEIN u-y-9)
Historical foundations of microbiology; microscopes; the
structures and function of microbial cells; fundamental
microbial techniques; nutrition, cultivation, growth, and
metabolisms of microorganisms; microbial genetics and
applications; the classification of microbes; microbial
environmental and applications; disease controls and

infections; immune system

4371102  U{UAN159a%2INeN 1(0-3-2)
Microbiology Laboratory
edviliFeusinuannay : 4371101 3a373nen
Pre-requisite : 4371101 Microbiology
sedviliFeunugiu : 4371101 3a823nen
Co-requisite : 4371101 Microbiology
wadatuguiddyuesnsfinyimegadiive

Basic techniques necessary to microbiological study

WiFeniTeusenineseinInginiauagas TInevesignIvd v Ui uinsneinauag

#TIneveily Mseglvineinauazas TInevesdniniug iuinui UAnsnmeinauas

aTivemewdn madenSeurisaeinsdlinivmguijuesufiRnmvediniiaeadiividents



4AB.2

SHEIY
4332204

4333211

58

2.2) \@anaeu
1) NFUNQNBAEAS
FouazAoduresednn

NONWAERS
Botany
sre3nTiFeusinuannioy : 4331122 F23nen 2
Pre-requisite : 4331122 Biology I

waduaziiloide dug1uingt n1g3n1ATNYT @33N
feingn Wwuins oynsudsu nsinuiedis n1stdusslevd
warNSUUR

Cell and tissue, morphology, anatomy, physiology,
ecology, evolution, taxonomy, specimen collection, utilization

and practices

AUNITUITIUVDINY

Plant Taxonomy

sredviiiFeuiuunoy : 4331122 F23nen 2

Pre-requisite : 4331122 Biology I
AuitugueynsuisIuesiit Usgnaudie wdnnisda

Suunavyvesiio ndnanalunisaadeiia uaznissyyie lny

91fB5UIs U sadanagiindinnisldsuisnu szydedin v

wazsSnwdegmssalddauis AnufiRuasnmauny
Fundamental plant taxonomy; principles  of

classification, nomenclature and identification, construction

and using keys for identification; collection and preservation of

plant specimens, practices and field study

Un-Uv-2)
3(2-3-6)

3(2-3-6)



SHEIY
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4333213
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FouazAoduresiedn
dauguIng1vasiy
Plant Morphology
sedviiFeusinusnniey : 4331122 F23men 2
Pre-requisite : 4331122 Biology I
dagnuinewagidinvesiivvananydng q loun amsie
Tuslelng WSy AelndlAsadisu Avwdndos waviivmnen Wsudiou
TiannnsuwaeiauNvedlasEiwin o waemsHinuun
Morphological characteristics and life cycle of plants;
algae, bryophytes, ferns, fern allies, gymnosperms and
angiosperms, comparative of structure in evolution and

development and practices

WIAINY1VDINY
Plant Ecology

N13ANYINIINTEANLUAYAUDANANYTAVDINY TLIrInen
vosfiglusedusing q Jademsdandoniiiinadenigauanysal
Ufduiussznindiivuasddiiindu Snuvaziansideiinsesiuay
Weduaszvivasdinuiiy wadnvesdenuily nansenuveuyudne
GAGEOTLY

A study of distribution and abundance of plants, levels
of plant ecology, effects of environmental factors to plants
abundance, plant interactions and other organisms, analytical

and synthetic characteristics of plant communities, plant

community dynamics, effects of human on plant communities

UAB.2

un-U-2)
3(2-3-6)

3(2-3-6)
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YDUATANBEUIYSI8IYN
Nuosdwnanisir luTdusLlevd

Local Plant for Utilization

'
a b4 a

filuuseiReanslne fuilifoadesdunidymiviosd
Funig q Tawn Y9988 Tausssuusuind aautuaz@avs
wanurnansiilomsousny Mseuns waziiugarminensiy

Plant in Thai history. Plant with native community
knowledge such as the four factors, cultures, traditions,
religions and arts. Botany for conservation promotion and

value added natural plant resources

WONWANEASLATYFNAD

Economic Botany
n1sAnwlaseadsnasninfivesdiunie q vesits

Anuduiussynindlassaiaaznsiluld vuaeny dudude

& A

nsnsyareiud wazniseudndiividauainiaasugia eld
Usglowiidufinerms enfnwilsa dame lfaiunenven snsuas
thifu Anwimaauu waenstinufon

Plant structure and function, relationship between
plant structure and usage, category, origin, distribution and

conservation of economic plants for food, medicinal plants,

textile, ornamental, rubber and oils, field study and practices

U(n-Uv-2)
2(2-0-4)

3(2-3-6)



SN
4332303

4333312

4333313
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2) nguFNIIMEN
FouazArasureseInn

dn29nen
Zoology
se3fiSeusunniou : 4331122 F23nen 2
Pre-requisite : 4331122 Biology I

I 1veednd N15TuuNUTHan dugIuine) neina
d35IMen nsduitug niswsgdivle dneline ITawinisvesdnd
vanidosiulunsiiusnvsededns uasnsAnwaaaun

Biology of animal, classification, morphology, anatomy,
physiology, reproduction, development, ecology, evolution,

basic of specimen collection and field study

AUNITUIT VDI
Animal Taxonomy
se3ndiFeusinuanioy : 4331122 F23nen 2
Pre-requisite : 4331122 Biology I

VANBUNIUIT I NM3IAMIANYERT N5 uwunviinasdn’
wénanalunsasiodn uasmsFinufoR

Principles of taxonomy, animal classification, animal
identification, International Code of Zoological Nomenclature and

practices

dnilaisinszandumas
Invertebrate Zoology
s1eAviliFeusiuanniou : 4331122 F23nen 2
Pre-requisite : 4331122 Biology I
dug1uIngn @35IMen GeINYT kan133wUNUIEAN

(%

yosdnilaiinseandunds sauddnslvaesinn wazn1sinUun

Y

Morphology, physiology, ecology and classification of

invertebrates, including invertebrate chordates and practices

UAB.2

un-U-9)
3(2-3-6)

3(2-3-6)

3(2-3-6)
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SHEIYN
4333314

4333315

4334309
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FauazArasuresedIv
dndfinseandunds
Vertebrate Zoology
sedfiSuriuandey ; 4331122 F2ven 2
Pre-requisite : 4331122 Biology I
SNUUENNTUFIUINGT N1ETNIAAIEAT a3TINYT NS
IU199A799U TLAINYT TINUINTT LaZN1FIUNUTZLANVDS

falal ) ] P a wa
WIUNTEANFUNAY WazNIINNUHUA

SG

Morphology, anatomy, physiology, developmental
biology, ecology, evolution and classification of vertebrates

and practices

¥ Ie1vasinslng
Biology of Protozoa
se3vfiSusuanioy : 4331120 F23men 1
Pre-requisite : 4331120 Biology |
dauguine a35Iven 19instinvednsvgdl n1sdn

mJ’JGm;‘JjLLaSﬂ’]’iﬁ’]LLuﬂ MSAUTIUTINLAEANTS N8I

Morphology, physiology, life cycle of protozoa,
classification, identification, specimen  collection and

preservation

g Inen
Entomology

@ [

HugIufgINUkLEas AU IAYYDIRLAY ANYMEIUITI9
ININT YUAVBILUAY DNTNALArUITNIUNARDNITLINTTLUINVDY
LUAS UNUINVDILUAIRBNISHARNY AL LUAINTUSE LYY nannau

=

A5UBINUAIRALUAIFRSNY

Y

U(n-U-2)
3(2-3-6)

3(2-3-6)

3(2-3-6)



4334310

4334311
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FouazArasueseInN
General entomology, insect importance, morphology,
life cycles and types of insect, influence and factors affecting
mass reproduction, the role of insects in plant production,

insects which are useful for pest control

UNAIEAYNINLATYFAR
Economic Entomology
ylinveanuasfifianudifymaasvgiavesszimalng
NTENINTEINY N15E15IALNITANAIDEI VITInen guilde
WYy AnwaENITYNATY N1TIEUIN LagNISAIVAY
Species of economically important insect of Thailand;
distribution; survey and sampling techniques, biology,
behavior, host plants, damaged symptoms, outbreak and

control

Undingn
Ornithology
se3yfiSeusunou : 4331120 F23ne 1
Pre-requisite : 4331120 Biology |

dugudne Tsed wgAnssy BarInen ITauinis
N1591MUNUTLLANLAZAIURAINUNAIBUDIUN NITA1TIAUATY
5ITUVA MIANYINAFUIN kazNITRNUJUR

Morphology, life history, behavior, ecology and
evolution of birds, classification and bird diversity, bird survey,

field trips and practices

UAB.2

un-U-2)

3(2-3-6)

3(2-3-6)
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3) ngugaTIIMEwazmAlulagdInIw
FouazdeBureeiv
Ta¥ane¥ainen
Viruses in Biology
arwdidosiuieatulsamsdiine Wun fyginine,

d3Inen Msliind iy oynsisiu nsdndauun nsuEnToLAY
zEsute Anuduiusveslifaiuadi®in wu e dad uas
uywd waznsinhisaludssendld

Basic knowledge of viruses in biology, including morphology,
physiology, replication, taxonomy, identification, isolation and

cultivation, relationship between viruses and other organisms such as

plants, animals, and human, and viral applications

walulaBmsinzidsaaduaziiodoiiy
Plant Cell and Tissue Culture Technology
s iGuruNIioY : 4331122 F23neN 2
Pre-requisite : 4331122 Biology I
ninmsuarmAlianzasaTed ieleuareTorzvoity

{]ﬁaﬁﬁmammﬂﬁmlﬁdmLLasﬁmmmwaqL%aa‘LLasLﬁaL?JaL‘f]u
duseuilauysal Uszleviiuaznisuszendlddunisvenefugi
nsUTuUgaRug n1sadaanyiogdl nsivinwidededivly
aeANAaeY kagnseysny

Principles and techniques in plant cell, tissue and organ
culture; factors effect to growth and development of cell and
tissue to seedlings; utilization and application of
micropropagation, plant breeding, secondary metabolite

synthesis, in vitro preservation, and conservation

un-U-o)
3(3-0-6)

3(2-3-6)
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FouarArosureTEIN

walulaFanmmiienswanniiasiu
Biotechnology for Local Development

nsthanuimamealulagdinmivldusslonilunsiamn
PAAMNITUDINT LNWAT UANITHNNE Qﬁﬂmmﬁmﬁuﬁﬁm%m
fuwmalulagiinim n1sussgnaldmnuinamalulagiinmlunis
U¥uugeuduazifinnandnvosfivuazdniluviesiu
wialulag@inmdunisundaviasygiasasdeny n1sussyndld
walula8tnmlunssesongiitiyaviesiu

Utilization of biotechnology knowledge in the
development of food, agriculture and medicine industry; local
knowledge related to biotechnology; application of
biotechnology knowledge to improve breeding, and to
increase productivity of plants and animals in the region;
biotechnology to resolve economic and social problems;

application of biotechnology for further local knowledge

walulagdanwludIndszaniu
Biotechnology in Daily Life
Usgdfnrswaunnaluladdinin 1ann1539en19
walulad@inin wandagnianalulad@iniw waluladdinim
9IM15 N1SNYAT AWINEDYN KATNITUNNG ALYaDASEVeT
Auslna A3esTsulumslénalulagdinm
Historical development of biotechnology; principles of
biotechnology research; products in biotechnology; food,
agricultural, environmental and medical biotechnology;

consumer safety; ethical issues in biotechnology

UAB.2

Un-U-2)
3(3-0-6)

3(3-0-6)
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SHaIYN
4332108

4333121
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4) nguTiainedu
FouazAradureTein
Fanelulanlagiu
Biology for Today’s World
s1e3fiSeuruNnou : 4331122 F93Men 2
Pre-requisite : 4331122 Biology I
anun1saitagiuiagusngnisalmeyiner $1a3esssuiv
N398 ANUUADANBINTININ ﬂgumaﬁﬁ'm%’aaﬁu%ﬁwm uay
mipjﬁmmimmifma%ﬁwmﬁamwﬁ’waﬁ%mﬁaﬁu
Current topics and biological phenomenon, bioethics
in research, biosafety, biological laws, and integrating

biological knowledge for better life

UsziRranssssuanfnulan
Frontier natural history

LARugIUYeIUTINEILANEY TeesenveadediTin
FINFNAIUTIHVDIEMTIN N5 UNUTEIAN FTAmnsuasta

Us1nnessalinen Jegaussndiuinenluviesdiu nsldteya

Y

=2

vsIndIulunisesuredsziRmanssssurIAIne1aInofnia
Ja0u wazgnsfinwinipauy

Basic concepts in Paleontology, trace fossils, fossils
of ancient life, classification, evolution and stratigraphic
occurrence, local paleontology information and uses of
paleontological data in natural history explanations from the

past to the present and field practice

un-U-9)
2(1-2-3)

3(2-3-6)
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YDUATAIDIUIYSI8IYN
= a Yy L &l U
MPYAANNULTB AU
Introduction of Immunology

¥
¥ o A

spuuiAuAuiiugYedalTin sdUsEnoUYRITTUY
gifufuuaznesaniintu msdwdnnsdanainn U
anAlgluaUAIg 9

Fundamental of immune system in organisms,
compositions  of immune system, immune response,
immunological disorders and immunopathological findings,

and applications

Yymerszaulaianawazn1suszand b
Molecular Biology and Applications
edviiFeuruIntou : 4333409 WugAanS
Pre-requisite : 4333409 Genetic
mallaniaTainenszdvluana waznsUszgndldiile

NUITY MIRSERLATIATIERNSATIAGDN NTanARuLDILAL
TUshu FaNsnaiugieinssukavinallniigens auvivadisly
N1INARBINIFIINET Wazn15UHUR

Technique in Molecular biology and applications for
researches, preparation and analysis of nucleic acid, DNA and
protein extraction, methods in genetic engineering and PCR
technique, modern topics in biological experiments and

practice

UAB.2

Un-U-2)
3(2-3-6)

3(2-3-6)
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FouazAasureseInn

WALANIIYIINEN
Technique in Biology

wiallAwa IS U URNINTInen mwﬁﬂﬁugmmimmmw
waza1en il onumainermans 15msldgunsaluazieiesile
MR UTNNE Mevinalan MITUTIUazA USRI 089N INeN
mInes MIad e walla uaumatiamegivenlutagdu

Biological techniques, technique in scientific drawing
and photographing, calibration and instruction of biological
equipment, specimen slide preparation, collection and

preservation fixation, stuff and modern biology techniques

UNAINABUINYT
Planktonology
sre3vdiiFeukuunoy : 4331120 F23nen 1
Pre-requisite : 4331120 Biology |
anudhldifefuunasiney msdnduununasinouiis
LazuNasiRaudn T99ne1 Dninet ManziEsunasne
mafiuuagsneanmiiegsluniaauin nsseyrlia wagn1siin
Ufus
General knowledge of plankton, classification of
phytoplankton and zooplankton in aquatic habitat, biology,
ecology, aquaculture, sample collection and preservation in

the field, identification and practices

Un-U-2)
3(2-3-6)

3(2-3-6)



SHEIY
4333703

4334104

69

FouazArasureseIvn
UIAMYINNELA
Marine Ecology
se3fiSeuriusnnou : 4332109 SvAInen
Pre-requisite : 4332109 Ecology
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nsfnurtlademedundouiiaiuay diTinluszuudnmmis
N Auduiussewinedad®ie nandadediu nsauiey
1981913 Naﬂ33‘1/|U°U’EN§JHN§GII’E]ﬂ’]iLUgEmLL‘UaﬂaﬂﬂzLL’J@éJE)iJ
MameLa agnsNUUR

Structure and function of marine ecosystems,
technical studies on environmental factors that control
organisms living in marine ecosystem, relationship of marine

organisms, primary production, nutrient cycling, human

impacts on the marine environment and practices

v ienisvieadieaiiasiu
Biology for local tourism
Fineuardinainevesdeddinluszuuinaniigues
Viasdufiamnsaiauiionisveuiien Msdornuninesssuya
auannsalunissessuinveniien nisldussleviininenns
Fanmegndaiiu uagiinufun
Biology and Ecology of life in local community
ecosystems which can promote for tourism, natural

illustrations, carrying capacity, sustainable use of biological

resources and practice

UAB.2

Un-U-2)
3(2-3-6)

2(1-2-3)



4AB.2

SHEIYN
4334803

4334804

70
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Preparation for Field Experience in Biology
NISLAIBUAIUNTDUNDUDDNENUTZAUNITARTITN Tng
Anvinuweiierdestunsufifnu nsidenaniuuszneunis
NFUIMITNUAMAN INATANTITIREUTIBNURAENTUNEUS NS
WayAdnaw wagnswauAudnvar MmN aufue1 i
sy
Preparation before field experience is performed via
various activities including employability skills training,
institute selection, quality management, techniques of
report writing and presentation, personality development,
and career qualification improvement etc
NSENUsZAUNTISAIITNNI9TINEN
Field Experience in Biology
seivfiSsuRuniau : 4334803 nswdeafinUszaunisal
N9YINYN
Pre-requisite : 4334803 Preparation for Field
Experience in Biology
nsfnUfoRmuuuuiidiusaluanuuszneuns fadu
yhonuvesiguay/vioonwu e WS ouldizouinsudtam
Tun19viau MsUsumdnfiuTmusssuedAns wazn1sdinyg
ANAINITOTIVEDNAINNITANYINADANANGATIUUTTENALY
98T UTEANTNMN
Associated job training between the students and
institute personals in government institute and/or private
company. The students learn to solve the problems in work

place, adjust themselves

un-y-9)
2(1-2-3)

6(540)
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Cooperative Education Preparation in Biology
fanssunisimseumdItunseuveagiseuluns
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Activities of student preparation of cooperative
education. The strategy is giving knowledge concerning
principle, concepts, regulations and processes of
cooperative education. Basic knowledge and techniques in
job application, fundamental in practice, communication,
human relationship, personal development, quality

management system in the work place and techniques of

presentation and report writing

A%NARNEWINIIYIINGN
Cooperative Education in Biology
FevfiGeuRIuLnioy : 4334805 nswseuAunSau
ANNAARNWINITI NG
Pre-requisite : 4334805 Cooperative Education
Preparation in Biology
nsEnufdRnuludnuueniinamudingi auise
Favise91u drauenufmin waznadsavesasenud
Iasuneuning Seuinisuitayylunisiiau msusududaiu
TAUSITUDIANT WaEN1TUIAIIUIAIILAINITATIVEDADIN

nsenwnaeavangnslulssyndldegaiuss@vzam
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IWEIV FouazAros U TIEAIN Un-y-9)
On the job training as a temporary employee. The
student has capabilities to write the report, present the
progression and present the results and outcomes of the
assigned project. In addition, they learn to solve the
problems in work place, adjust themselves to organization
culture, and applied the knowledge and skills derived from

curriculum for training effectively

S8V IMFTIURIUNNBY : S8V NUNANEIFIssuNnaulngldsauazuulining “D”
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nundvAneINIluvenangnsUSuUse w.A. 2559 fAunangasuiuuse w.e. 2564

nangasUTuUTe W.A.2559

nangnsuTuUTe w.A.2564

d13ensUTule

GEL0101  mwnlveiiienisdedns 3(3-0-6)

Thai for Communication

GESL103  Fl¥mwnlng 3(3-0-6)

Arts of Using Thai Language

Wagusiadm

o3 wazusu

Wawvinwvensldnwlngludiunisile n1swa N3 vinwgnsdeans Aavznnsléiniw msgeuaznisaguaim | meSuieein
910 uazns¥eu Wilaiuseviuazarmnsaldarwdearslu | msymitaue waznsidoumsinms
FAnusedniulaognesfiused@nsnmn WgaunuuSuUNYdInn uag Strengthen learners in terms of communicative skills,
Yausssulne arts of using Thai language, summarizing and briefing, oral
Study and practice skills in listening, speaking, | presentations and academic writing.
reading and writing, in Thai for the daily life communication
appropriately in various Thai contexts.
GEL0201  mwdangululaniagiu 3(3-0-6) | GESL101  anwdenguwily 3(3-0-6) | WabusHaIv

English for Today’s World

o v a 1% 2 ~ & =« A
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waANuINNUateyaansaumnaiioUsegnaldlunisfnu

wazn3ansainlulantagiu

English Adventures
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Develop learners in using English as a medium to
access and retrieve information for education and daily life

applications.

English vocabulary, expressions, structures and non-
verbal language through various types of media such as movies,
songs, online communications and printed matters. Practice
English in designed language situationsnot only inside but also

outside classrooms in order to apply the language use to daily life.

GEL0202  aendangeitenisingtu 3(3-0-6)

English at Work

GESL102 anwaenguntaiy 3(3-0-6)

English for Dream Achievement

Wagusiaiv

o3 wazusu

Hnvinwenisldniwdingwluuiunvesnisinieu way Wnwen1sldniwidenguifiontsadaserudldily | desuemein
mmmﬁmmé’mqmﬁams‘vmm asnsau duntvala wag | Bnnsdunisaliu unaunudng o Aldluaauiivihay wazuundu o
VUMY 9 vesmsvhany YBINIFYINU imﬁgamﬁ%ﬂwwé’mammzmﬂiu‘la@ iionsinaue
Practice English skills in work-related contexts. muiugﬂl,wwhﬂ 9
Make use of English for job seeking, job applying, job English skills for dream job applications, job
interviewing, and other work-related contexts. interviews, English conversations in workplace and in various work-
related contexts. Make use of English and technology for a variety
of work presentations.
GEL0304 mnw3wiiiensdoans 3(3-0-6) | GESL108 iwamWAUAUATEIIY 3(3-0-6) | Wabusviain

Chinese for Communication
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Happy Chinese
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Study and practice basic structure of Mandarin
Chinese with an emphasis on developing listening, speaking,
reading and writing skills with application to a number of
familiar everyday topics. Enhance learner autonomy through
technology. Learn about culture and develop inter cultural

awareness.

The Mandarin Chinese phonetics and the basics of
writing the Chinese scripts. Focus on up to date vocabulary and
dialogues in current contexts. Practice the language skills: listening,
speaking, reading and writing and recognize the intercultural

awareness between Thai and Chinese.

GEL0305 anwndjiuiienisaosns 3(3-0-6)

Japanese for Communication

GESL106 syniuntendiiu 3(3-0-6)

Fun with Japanese

Wagusaiv vo

91 wagUsu

Anvinuznsldnwduu Tneuinuznisilaaznisya vinwgsumsils Msya Mseuaznsdeunundiu Tay | deSuiemein
Wensdoanslutinuszdifu wasiaiuadsrnutnladudsaunay | Whinwensilaaznsyn ilon1sdeansludinysedriu uasieduaing
Faussauszvindlnouasdiu auilasudsnunasSansssuszrislnowasduu Tagldfanssunis

Study and practice skills in Japanese, focusing on | YsaIN1INWAIY
listening and speaking for daily communication and promoting The language skills: listening, speaking, reading and
the understanding of Thai and Japanese cultures. writing in Japanese, focusing mainly on listening and speaking for

daily communication and promoting the understanding of Thai and
Japanese cultures by using various integrated skill activities.
GEL0301 mwnunadiitenisdeans 3(3-0-6) | GESL104 gg1nwnaiad 3(3-0-6) | Wanusviain

Malay for Communication
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Sausssy wensihlUldludinusedTu

Malay Language Fun
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Study and practice skills in listening, speaking, reading
and writing in Malay, focusing on listening and speaking for daily
communication and promoting the understanding of Thai and

Malay cultures.

The language skills: listening, speaking, reading and
writing in Malay, focusing mainly on listening and speaking for daily
communication and promoting the understanding of Thai and

Malay cultures.

GEL0306 nMwnwdiiienisdasns 3(3-0-6)

Korean for Communication

nsRNinugaun1THa SR M58 Uaensliguniy)
nnd Tneifuiinwznisilswaznisyadiviunisdeans lu
Finuseaniu

Study and practice skills in listening, speaking, reading

and writing in Korean, focusing on listening and speaking for

daily life.

GESL107  Uuiisfiumunnivg 3(3-0-6)
Entertain with Korean
Vinwea1un1sile N15WA N158U LagnslBun YA
Taewiuiinuznsilauaznswadmsumsdoasludinusediu
The language skills: listening, speaking, reading and
writing in Korean, focusing mainly on listening and speaking for

daily life.

Wagusiadm
I93v1 warusu

ANBBUIYSIEIT

GEL0303 amwwsinfianisdoans 3(3-0-6)
Burmese for Communication
NSRATINYEAMUNITIE N1TYA N1987U WaENISWgY

w1 Tnsiuinvenisilauagnisyadiniunisdeanslu

PInUsedriu
Study and practice skills in listening, speaking, reading

and writing in Burmese, listening and speaking for daily life.
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GEL0302 mwndulafi@uiienisdeans 3(3-0-6)
Indonesian for Communication
NsENTinYeAuN1SHe NM3YA 115810 waznsiligu oy

wiuinwznsilaagmsyadmiunisdens aeaunsnuiunmasi

Sansssudulaiide wWenshluldludinuszsiiu
Study and practice Skills in listening, speaking, reading

and and speaking for daily communication and promoting the

understanding of Thai and Indonesian cultures.

GESL105 tzalamwndulaiiide 3(3-0-6)

Hello Indonesia Language

VinweauNITIe N15YA 115814 kan1sley lagidurinye
nsflanaznswadmiunisdeats aeaunsnudunmiadiuiausssy
3ulaiide iensthlUldluitausesnu

The language skills: listening, speaking, reading and
writing in Indonesian, focusing mainly on listening and speaking for

daily communication and promoting the understanding of Thai and

Indonesian cultures.

Waguswaim
A a )
PV hazusu

ANDTUIYIILIN

GEH0406 ansauwAiianisizeus 3(3-0-6)

Information for Learning

AUNNIY ANAIAGY LAZAIIUABINITAITAULNA
NINYINTANTAUNA UNAIEITAUMA  NAENSNISFUAUANTAUINA
ddnnsednd n1susuiliuansauna N158198MaTUTIANYNTU N3
naueansaumaAluguuuuie 9 lnensenindasesssansauna

Meaning and significance of information, information
sources, information resources, electronic  information
searching strategy, information evaluation, information ethics,
citation and bibliography, information presentation in various

forms.
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GEH0402 U3weyruazansun 3(3-0-6)

Philosophy and Religions

ALY BIAUTENOU NITIATIERUvesUSug ey
AEUT @191999U5TYN AUENNUSLAZAIIULANAIITENI
USvgywazaiaun @ﬁuﬂ'wﬁLwym‘%waqﬂ%'suzymazmam NaNANEDY
YBIANEUIAN 9 dmansTsuimuguamTinluszduynng
Aseund dew LieliAnduRnmuasdufia

Analytical elements of philosophy and religions, the
relations between philosophy and religions, the real value of
philosophy and religions, teachings and philosophical concepts
of different school of philosophy and religions for peace of life

and peaceful societies.

GESH202 UFugyuazaaun 3(3-0-6)

Philosophy and Religions

AUYNIE B3AUTENaU N1TAlATIzRlynve Uty uay
ANEWT @1URIUTRYN ANLELTUSLAZANLANANTE NI U aY
AU @mﬁwﬁLLﬁfo‘%wadU%’wmazmam RANANFDUVDIFIAUIA
thvdnsssuuiauaun mdisluszduyana aseuass daau Liteld
WNAFURN LA FUREY

Analytical elements of philosophy and religions, the
relations between philosophy and religions, the real value of
philosophy and religions, teachings and philosophical concepts of

different school of philosophy and religions for peace of life and

peaceful societies.

YSusaian

GEH0403 uyudfiuaaudny 3(3-0-6)
Human and Aesthetics
a a dy ¥ s a
WUIAAN AN BeAUTENOUNISAATY
AuRT wazAauznisuans nsuszenaldluiinusedniu
Concept and theory of beauty, aesthetic elements in

painting, music and performing arts, beauty in daily life.

GESH203  uywdfiuad1u9y 3(3-0-6)

Human and Aesthetics

wwfe nquianunudesiy ssduszneunsialy auns
wazAavznisuans N1suszegnaldludiinuszdniu nsaseniinluame
AN

Concept and fundamental concepts, theories of
aesthetics, elements of art, music, and performing arts. Apply the
knowledge of aesthetics into daily life and realize the values of

aesthetics.

WagusaIv nay
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GEHO0404 WeANITNLLBELaTNITNAILIAY 3(3-0-6)
Human Behavior and Self Development
nsAnwngAnssuuywinisidilanuiesazydu n1s

WAIWIAUAIUTIINTY IRt Bsualvazdeny TRvslunues Sany

a 1 a @ aa =1 I = ¥

Ulnvaumnediay Bvinweddn drfinluanudunaiiisalng asa

wiusNAUYARAlUNYIAUETIN IieNTBgTINY N13YINUeEN

a a a a

NUTEEVENNUAZUAINEY
The study of human behaviors, self-realization and

self development, physical, mental, emotional and social Self-

discipline, self and social responsibility with public mind, life-
skills, awareness of Thainess, good relation in multicultural

societies in order to work together efficiently and happily.

GEH0408 (Fyuiansssuidinnaiiie 3(3-0-6)
Moral Principles Leading to self Sufficiency
ANUMNELALAMAIYBITInVANSTINIUN1TATWIN 113

Hnad aus nasadiasvswaz g nsdmansssuunlalunis

Uosdu undgun Lazn19imuInuLes ATaUATILAZEIAN Yan

Uy nAsugnanaiie
Meaning of life, religious teachings for the wellness of

life, mindedness and concentration, application of Self-

Sufficiency principles in life.
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GEH04011 Afguimsiasuaeuan 3(3-0-6)

Songkhla Lake Basin Living

UseiRaudunn dnwazgyanienn ssuuiing denu
VTHEND TRIUSTINLALIDTIA LATYIAINOLNEY karlATINIg
WizsAE veassinansse AUATUANTITNITYTTTULAY
wihiinadios

History, physical characteristics, ecology, society,
economy, cultures, and ways of life of Songkhla lake.

Sufficiency economy and Royal Project. Educate students to

have public mind, virtues, ethics, and civic duties.

GESS302 1ia9diuvadtsi 3(3-0-6)
Our Local
Usgdianuduun dnwaenianienin szuuing d9ay

WATEgAY TausTsuwayinTinluduimsiaauanaiasiedaminaga
LATEgNINELEILAElATINITNTEIIYAT N15a519TRaNs 1 TuAUaTY
AnsTINTIUsTILAsthnailes

Study Songkhla and Satun in terms of history, physical
features, characteristics, ecology, society, economy, cultures, and
ways of life of people around Songkhla Lake and in Satun.

Sufficiency economy, royal projects, public mind enhancing

virtues, ethics and civic duties are also focused.

ey iguin
NEAATUAIYAT
ysansiu

e lviindnundl
A3 AR
wazSousiuiiay
thmsiaauasa

anaLiiady

GEH0405 wywdfiunisdsuutas
Man and Changing World

3(3-0-6)

anufluiffulanuazayud Tansimilunisinay
nswasuutasvedlan Wuanudulveuarnisidsuuvasly
demulve wnAauasianssy Inansisae mwﬁ’%ﬁu%ﬁmuuﬁugm
USygiasugianeliies

General knowledge about human and the world he
lives in, visions for the changing world emphasizing Thainess,
ways of thinking and public minded activities based on the

sufficiency economy philosophy.
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GEH0407 ngwmaﬁugmﬁagmmw%ﬁm 3(3-0-6)
Fundamental Law for Quality of Life
FTAuNSURINYTINY FVIDHYWeTY %’gﬁﬁmﬁlﬁyl,l,azaw%%u
i UTBSUTY TN TS Ty Taniad myngunefineaestuan
Fimeeinfinu uasauainasTsessnmmMsdariunm e
Evolution of the Law, human rights, constitutional Law and

fundamental rights, emphasizing, on Laws related to student Life, and

educate students to have virtue, morality, and corruption prevention.

GESS306 nguanefiunisairsanuidunaiiiosii 3(3-0-6)
Laws and Creating Good Citizenship
AnwIITuIN13VRINYVINNY ANSUYYEYY TTETTUYNLAY

ﬁw%%”’uﬁugmﬁuawizﬁuwumu%’gﬁsiuym waENITATINATUAMTTTY

F38555UAUNTURAUNTNITN
Evolution of law, human rights, constitutional law and

fundamental rights based on the constitution. Enhance learners to

have virtues and morality in order to prevent corruption.

Wabusiaiv Te
31 NGuIYY uazdl
R IGRRTRE]
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GEH0409 7Jtandeu 3(3-0-6)
ASEAN Ways
WAWIN1SANNINTBBIUTEY AN NTIU FDIUATNLEY

unumveUseaiatedeulunszialanlulifinisidie LAsugia

FeannazTausssy Aranrenisuiudivesingluviunendou

viunanszualanangIuuuAansiauog1esdu
Development of ASEAN Community, its status and

role in the current world in politic, economic, social and
cultural dimensions, self-adjusment of Thailand in ASEAN

context and sustainable development.

GESS303 andeuiaula 3(3-0-6)

ASEAN Together

fiuve oA uLALAI 9 TulszanauenToudnuaz e
5’@ﬂmw1zj’a’muﬁiiﬂuﬂi%’mumL%ﬂuLLazﬂ’uﬁﬁmuaﬂQﬁmﬂmLSTJEJu
Hademadeny Yausssu uaznnsilosiTdvsnaregnaivnssuuinng
wnAnAeIfULIRnITuNITUIng YadeiineliAnuinnssunisudnng
LATUINNITUNITUINITVOIUTEMNAAN 9 TulszraNedou

The origin of lands in the ASEAN community and the
characteristics of multicultural societies in the ASEAN community
and alliances outside the ASEAN region. Social, cultural and
political factors influencing on the service industry are also
focused. Emphasize on the ideas contributing to service
innovations and the factors resulting in service innovation and

service innovation in other countries in ASEAN.

Wasuswaim Te
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GESH201 vinwzdIn 3(2-2-5)
Life Skills

AAINY ATARReTNYETin MANNT unAaLaLngu T
Aedastungfinssumyud mavausuimmsdusime Sl e1sua uay
deen msfimsandnglaegwlasannguvieaunu nsdeansosedud ns
Beufilomsiasuulamuies msmseviinidnenmusmuemaznsim
PuAininnemsunUgmnanudaud WirugiuUsIA T YinvynsAnLazMIAn
\BeszuudndiindedusainugdAdlumnssui 21 aunadinuaznaFou
maiiuiefiAuasaugy

Meaning and importance of life skills; principles, concepts
and theories related to human behavior; self-development in
physical, ~mind, emotional and social development;
contemplation; dialogue; non-violent communication;
transformative Learning; self-awareness and personal
development; conflict resolution;  holistic; thinking skills and
holistic system thinking; public mind; life skills in the 21° century;
study-life balance, good life and happiness.

diureinil wey
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GESS301 n5ld¥inludenuadelns 3(3-0-6)

Living in Modern Society

WWIANAR UL vinwglunisanfutinludnudagiu
msufiRmudunadion Aefuyase Inarsisar nisudlvaniunisel
asgntdnianisandutialudanadeind wuinmenisufoaaulu
PAnUszaiu Msvsuiunudsruaislmivazaniunisalnisdau

Concepts, values of life, life skills in current societies,
behaviors as a good citizen, anti-corruption, public mind, problem-
solving skills, and the awareness of living in modern societies.
Introduce practical guidelines in everyday lifeand self-adaptation

in modern societies and social situations.

WinseIniiialed
TndEnwlasu
A3 AR
o Y] Yaa
WNeAUNSIETIe

Tudsnutagdu

GESS304 fnanswsysuiiNenswaluniigsdu 3(2-2-5)

The King’s Philosophy for Sustainable Development

wdnns wwaRawszslauisveamsziiegiluiuniail 10
AUNUNY NEANAA NN kaznanUuRveIrIans NIz I191910
Tassmsduiileswnainnszsvdig Suniai 9 ndnisnisdile Wi
wagiaul nanUSyIveuATYgAaNeLies nann1INTUN 23 9o
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The King’s philosophy for sustainable development
focusing on the study of the principles based on the royal policy
of King Rama X (His Majesty King MahaVajiralongkorn
Bodindradebayavarangkun). Meaning, principles, theories and
practices of the King’s Philosophy derived from the Royal Projects
of King Rama IX (His Majesty King BhumibolAdulyadej) are
discussed. The core principles of understanding, accessibility and
development and philosophy of sufficiency economy are also
studied. The 23 principles of His Majesty's works, integrated
applications of the 9 progression principles based on King Rama
IX’s philosophy are also practiced by attendingfield trips for local

development.

GESS305 1§datiey 3(3-0-6)

Young Entrepreneurship

nsidengsaasielval nsmdsunnumisuiiediiugsie
WINNTIULATNITUINITTANIT N13TAMILNELTUY N153LATIENR
anmwIndenssia wiliduanmiasughauagnainga 4.0

Modern  business  options, business  preparation,
innovation and business management. Financial provision,
business environment analysis, trends of economy and markets in

Thailand 4.0 are also focused.

Winseiidiielsr
HnAnwlasu
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GESC401 n1sAnlugaRdia 3(2-2-5)
Thinking in The Digital Age
AUNLYTDINTAR ﬁﬂﬁaﬁugwumaqmiﬁm ANYULVRINT
An NTEUIUNITARA ATTNAIEATLAENTITIAMANE N15UTEENANIY

faa o

a ¢ A v a o w  Sa aa o >
adaransivonisuidynludinusedru Finlugaddia n1sld
gunsalfdviauaslusunsudsegnd N1SAVANANTAUNALAENNS

Uszgnald ganssudidnnsednd nsdestumuesluygafda

Meaning of thinking, basic factors of thinking, types of
thinking, thinking process, logic and reasoning. Practice the
mathematical application to solve daily life problems. Life in the
digital age, the use of digital device and online applications,
information searching and applying and business are also focused

in order to know self-protect in the digital world.
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GESC402 Usunsuuszgnasdninaudnluda 3(2-2-5)
Office Automations
Anufieafudnaudalutd msuszandldneufmeslu
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Office automation content and apply computer skills to
the office work by using word processing program to manage
documents, spreadsheet program for work, presentation program,
communication program in the office, and cloud applications for

information storage.

GESC404 gunwiiuga 3(2-2-5)

Modern Health

ﬂmuiﬁmﬁuﬁ‘umw ANULASEALAZNITINNITAIIULAS LA
ANNUADAAYNIFUAN mmi‘ﬁugmlﬁlmﬁummi ASUSLAADINNS
nseenasmeLiiogunm

Health knowledge, stress sand stress management,
health safety, the fundamental knowledge of food, food

consumption and exercise.

duseduniilels
Undnwilasu
Aus Anudnla
Tun1sguagualn
wieliilnnnmdin

i

GESC405 tinAuaindaya 3(2-2-5)
Information Explorers
nslinaluladiieduduarsauna Tneld Database

Searching, OPAC kazn133nn13veyalagly Google Application wag

Application Bu 9 Tumsdansteya nsideuussanynsy vinwensly
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The Information technology literacy (Database)
Searching, OPAC, and information management by using Google
applications and others. Writing citation and bibliography is
practiced. Skills of using information ethically are focused as well

as the information presentation in different forms is trained.

GESC406 %iiulan 3(2-2-5)
World Knowledge
nsandudinegrsiiuiunisisuwtasedlan wWila

ANudURUSTENIN95550A uyvduazasnds n1sldndsauly

FAnuszsriu szuuiion saonaussdauimsInermanslanisruy

Milugmsusuasniadingeudeu
Explore lifestyles in the fast changing world. The

understanding of the relationship between nature, human and all

other things are also included. The use of energy in daily life and
ecosystem as well as the knowledge of World science leading to

the change towards sustainable lifestyles will be discussed.

a a g v
Winsedniiiali
Jndnwrla sy
AU Anudnla
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GESC408 n15dnn1sgsnasaulail 3(2-2-5)
Online Business Management
9aUsEnensBuUseneugsivesulat famiauazuudliy

naneeulatl indesilonisiiugsaseulall nseenuuudeiiiegsia

poulatl mlinseideyagsivesulal szuuladafndivgsisosulay
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Stimulate the online business startup inspiration. Discuss
the online market directions and trends, online business financial
instruments, online business media designs, online business data

analysis and online business logistic systems.

aaulay AUszav

°o &
AGRIYE]

GES0702 ﬂ’]i@JLLanﬂlﬂ']WLLUUU“iﬂJ’Iﬂ’]i 3(2-2-5)
Integrated Health Care
mnwmaLLazaﬂﬁﬂszﬂawmqmmw ﬂ?i@]LLﬁ’sj‘Uﬂ’]W

LLUU‘U‘Jiiqu‘ﬂiéﬁuBﬁMi N1599NNIAINIY  LAZNITIANT

ANueTon iennsiinunndin fdnasnsunisudluanudeiin

VNPUAVNIN

Definition and composition of wellness, integrated
health care exercises and stress management, improvement of

the quality of life and right views of wellness.

GES0501 31A5183iN13AA 3(2-2-5)
Thinking Analysis
nsguIunIsAn 35Rn adamiansiiienisdndula
walulafasaumaiionsinnesiuaziiaustoya
Thinking process, ways of thinking, Mathematics

decision making, information technology for data analysis and

presentation.
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GES0503 #3nnumalulad 3(2-2-5) -
Life and Technology
waluladludinuszdriu wansgnuainmalulad Aau
ffuns TE5TI waznnMINEABNTILADS
Technology in daily life, technology effects, security,

ethics and computer laws.

GES0701 amwnsuazlnvunmsidesdu 3(3-0-6) -
Introduction to Food and Nutrition
IMNTUALLATUINTG  AIUABINITNAIULALEITBINNS

¥os59me nelavuinis msvilnrewnsiflequanda an1iy

gnsuazlaguinisludagdu
Food and nutrition, nutrient requirements, nutritional status,

food consumption for wellness, situation of food and nutrition.

GES0502 #3nfiudeuindau 3(3-0-6) | GESC403 Fngalwmaifiudisuandon 3(2-2-5) | Wagusaivn ve
Life and Environment Modern Lifestyle and Environment 391 waziinisusu
AuSigIdudsuIndanuazuaiivdswindouly nsUszgnanuiilesiuiuinermansuasinalulad inld | dmesuregsigdnli

FAnUszdrfuruiinseyintuazmaluladdudunadouiionts | lumslesgianiunisalnmminenssssuni dunedes warfofth | Ta1uimuizay
doafuuarmunuuaiivauduiusseniamdanuiunisdsedin | ieaiisanunsenindennuivinvoudeninenssssumiuas Bty
ndnniseyinendsnunisdneiinermanilaniaszuuluanin | Awandon saudiniseyinsvinenssssumiuasnsiansfeRod 1
s3TuTANSUAsuLUasanmundennusTsunALas Sufidinie | aeandesiunssidudingalml
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Knowledge of environment in daily life,
environmental preservation and technologies for the
prevention and control of pollution, relations between energy
and life, principle of energy conservation, World and Nature
System, environmental changes and natural disasters,

environmental solutions in real life.

Apply the fundamental knowledge of science and
technology to analyze the situations of natural resources,
environments and disasters to raise responsibility awareness for
natural resources, and environments, including natural resource
conservation and disaster management to be in accordance with

modern lifestyles.

GES0601 w3IANITUNISNEAT 3(3-0-6)

Agriculture for Life

nsnuasludinuszsntu ineasiitetunuinig nuns
Uaende Lazmunmiimanalulagnisinums

Agriculture in daily life, agriculture for recreation, safe

agriculture, revolution in agricultural technology.

GESC407 UIMNTTUNISINHYAS 3(2-2-5)
Agriculture Innovation
ANUNEIAYTBINITNEATIUTINUTEITu qiﬁﬂLﬂwmiLﬁaqﬁu

LNBATNILEDNLAEAIINRAINNAIENNTINNTUTZUUNITINEAT LNYAT

Wieunuing mwmﬂaamffaLLazmﬂJizqﬂﬂ%Qﬁﬁmmwﬁaqﬁu

AnuAITMImAlulagnisinunsiasuinn gy
Importance of agriculture in daily life, basics of

agricultural business, alternative agriculture and biodiversity in the

agricultural systems, agriculture for recreation, safe agriculture,

application of local wisdom and revolution in agricultural

technology and innovation.
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GES0801 utneludinuszainiu 3(2-2-5)
Jobs on a Daily Basis
AnwinazujUiingadunisldniasioriaiiugiu a3
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Study and practice on the use of basic hand tools,
the maintenance of electrical equipments in the home and
office, the sanitary system, the lighting system, the materials

linkage, and the value-added materials.

GESH204 4els Teszan 3(3-0-6)

Youngster with Good Heart

M3 nstdeaiunisyaie Indrilnansnsuy msuenuey
nauseloyddiudnasnausslovidiusiy n1sldusinvesyuyy
vinwznszuaunsAn a3essailuden ndnUsvguAsugianelfivaiie
Yaetun1snasn

Corruption, corruption prevention, public awareness,
distinction of self-interest and common interest, community
participation, critical thinking skills, social morality, sufficiency

economy philosophy for preventing corruption.

3 Ny
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GESH205  tinduyuwu 3(2-2-5)
Community Detective
AMUMINELAYANEF T NEINTANTAUNATID IR Y

Qﬁﬁzyzywﬁaqau waamsnEINsaNTaumATishy nsdudunsnenns
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Definition and Importance of local Information, local
wisdom, local sources information, searching for local
information, local information management  process, local

Information services and dissemination.

GESH206  uyweyi 3(3-0-6)

Humankind

BTSN BER15855IUIRTIN/ TuusTsuAMUFURUS LAY
nsdeanssgintsurosuysenid mslddiauuulinsevun Fnvenis
M3eTInluan1eUnAkaran1IEIngANISAIUANAN1IENINBITUAIVEY
wywdmsitlatlamuazmsuiuieaionnuegsealuynaniunisal

Race of Mankind, civilization, way of life/culture,
relations and communication between humanity; Living on the
basis of ethnic differences, culture and religion; Keeping up with
the situation; Awareness; Living skills in normal and critical
conditions; Controlling human emotional states; Understanding

problems and adjusting itself to survive in every situation.

3 Ny
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GESH207  &u &24 viaan mslauas 3(2-2-5)
Cyber Security and Confidentiality
AUNUY AUdIAYTeIAUlaoadenIunalulad

o

gARITA NThaNTAUMAINFaanAluladeg1aUann iy wuINNeNTS

il

Josfudeanaulugaidviafinanmsldmalulad msliasiedt uag

nauNsesYIEITIINdeIawmAlUlag uwazn1sivinviud1ilaeulugn
aa v o a v AN o & Y A % o =1
pIvianinanaslademalulad RINTURDINAIUG WaZTINYZINAIU
A 9w 1 & o a a ¢
LwaiﬁagiaﬂiﬂﬂhlmﬂLU‘LJL%EJE]WNE)’]GIJig’mﬁﬁJWNE]Laﬂ‘VIiE]‘uﬂﬁ

Precise definition and considerable importance of digital
technology security, reasonable use of information, ways to
prevent threats in the digital age caused by the usage of
technology. Content analysis and preventive screening of
information from technological media and knowing about fake
news in the digital age caused by the use of technology media. It

is necessary to genuinely have these knowledge and necessary

skills to survive without being a victim of electronic crime.
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GESH208  udnnssuvintadld 3(2-2-5)
Do it yourself Innovations
N13AALUVATI9ETTA Usean JURUULAZRIAAIINSUDY

UINNSTULALNALLLAT NTTUIUNITEBNLUULALAS19UTRNTSUAILFLBS

o A

MntaqudelivieTaniivnldieluriosiu nsmageuuinnssy n1s
Uszgndlduinnssufuauyueuluiesiu suordnuasdinussdiiu
maamumaqm‘mﬁmmiu%ﬂisuLLa:mﬂIuIa?JaaﬂgjmamLﬁami
W

Creative thinking, knowledge, the model of innovation
and technology, process design and creative innovation by myself
from waste materials or easy to find materials in local, innovation
testing and innovation application for community, careers, and

daily life as well as strategic management and technology for

commercial.

13 Ny

yweeans

[N

GESH209 Jmusssuuazdndnuaivosduadislna 3(3-0-6)

Local Culture and Modern Identity

Usginnudun anude AavzuarTamusssy Ussnd
oty Awandey Aaunssu wasdndnvalviesdumuuvainsiious
VOIYUYUY

History, belief, arts and culture, tradition, wisdom, arts
environment and local identity from the community learning

center.

3 Ny

v uyweeans
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d13ensUTule

laseaiavangns
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4131007 Wandugiu 3(3-0-6)

Fundamental Physics

a

NNABS FAUAIERNT WAANERNS IMULATNAINU ANTFULAZARY LHBg

s

naransvetivia samwarans el wavawuudmin #and galmd
wethllivsslenludinussdruasinInesFouusiazanmn

Vector, kinematics, dynamics, work and energy, vibration
and wave, acoustics, fluid mechanics, thermodynamics. Electric field
and magnetic field and modern physics. All of topics are applied for

daily life and for learner each discipline.

4131014 Wandugiu 3(3-0-6)

Fundamental Physics

a s

NAAIERS TULATNENY NsFuLAzAAY (Eee nadansueslva

gauvnamans auuliilwazauuuimvan Wandealnil e luly
Usglonillutinusedn Tunagividnvesisounsasaivn

Mechanics, work and energy, vibration and wave, acoustics,
fluid mechanics, thermodynamics. Electric field and magnetic field
and modern physics. All of topics are for daily life and for learner

each discipline

a wva

4131008 UfTAn1sHANNUgIL 1(0-3-2)
Fundamental Physics Laboratory
seinTiEeuwinantou : 4131007 Wandiugmu siaBsumugiu
UﬁﬁamﬁqLﬁuiul,ifamﬁaamﬂﬁaqfTin%ﬁmWﬁﬂéﬁvugm
Taighndr 10 mavaaes
Experiment emphasizing in context of the subject of

Fundamental Physics. Including at least 10 experiments.

4131015 UjjuRn1sWEndnugiu 1(0-3-2)
Fundamental Physics Laboratory

o
¢

RN sz tuluilomiaenadesiusedvid@ndnugiu

£l

Experiment emphasizing in context of the subject of

fundamental physics
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nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d13en1suTulse
4211107 w0l 1 3(3-0-6) | 4231101 Al 1 3(3-0-6) | -1WAgusiaiun
Chemistry | Chemistry | Weliliddeu

waniiugiumaei laswaiesneu a319519 Nusiaiiloswy

¥
a N ¢ A £

unmi laseasnsesnay A1519579 Nuszindilodu LAliBunsy

Washu Usuaansdusius wia voaman ansazas vaauds

funangasiay

AABUY3H U Y USUnauansduwus uid vesual asazany ‘ZJENLL‘TN W.A.2559
Fundamentals of chemistry; atomic structures; periodic Introduction; atomic structures; periodic table of elements; | - JSumedue
table of elements; principles of chemical bonding; principles of | principles of chemical bonding; principles of organic chemistry; | S183u%ALA
organic chemistry; stoichiometry; gases; liquids; solutions; solids. stoichiometry; gases; liquids; solutions; solids ‘Lfﬂmmﬁ“ﬁ’mﬁméﬁu
4211108 U{uRnsLAd 1(0-3-2) | 4231102 UjUANsiAll 1(0-3-2) | -Wasusiiain
Chemistry Laboratory | Chemistry Laboratory | sl deufiu

edviidiesFounney : 4211107 wil 1 vi3e Fouadugiu

mﬂﬁmﬁuaﬁﬁuiumiﬂﬁﬁamsmﬁ Aulasndelu
vesUfuRniaall wadansliiedestofiugiu wadansusnarsuuusis
9 Mann lasunlnnsmkuunszany NMsvedeuAMandRnIInIEnMYes
13 uarnsweLaITaTaNY

Basic techniques in chemistry laboratory; chemical safety in
laboratory; use of basic instruments; separation techniques; solvent

extraction; paper chromatography; physical properties analysis of

chemicals; preparation of solutions.

audasadeluiesufiinisad madadosfuluns
UfuRnsiadl mﬂﬁﬂmﬂ%lﬂ%aﬂﬁaﬁugm WATANITHENEITUUUAN 9
e lasunlnnsiuuunseay ﬂ']iﬂﬁ%iﬁiillﬂ? ﬂ"liﬂé;uﬁﬂﬁUﬂl'Ju
miwmaa‘u@mauﬁamamﬂmwmmmi ASMSTNETAZANY NISANHEAN
Chemical safety in laboratory; basic techniques in chemistry
laboratory; use of basic instruments; separation techniques; solvent
extraction; paper chromatography; simple distillation; fractional

distillation; physical properties analysis of chemicals; preparation of

solutions; crystallization
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nangnsUTuUTe W.A.2559 nangnsuiuuse w.A.2564 d138n1sUTulse
4211109 1Al 2 3(3-0-6) | 4231103 1Adl 2 3(3-0-6) | -1WAsuIHaivn
Chemistry I Chemistry Il Wieldlvddeu

snedviidesiSeunnnau : 4211107 wadl 1

183U NSeUNILNINDUY : 4231101 1Al 1

Aunangnsiay

saunadransiadl weslulaundind wnddnades augaiad Pre-requisite : 4231101 Chemistry | W.7.2559
auna losedn wanadliiidowiy Jauraniiall gauvnaans wlduades augaiadl auna | - USudesue
Chemical kinetics; thermodynamics; nuclear chemistry; | looadin LLazLﬂﬁIWﬁ’uﬁaﬂﬁu AL
chemical  equilibria;  ionic  equilibria;  fundamentals  of Chemical kinetics; thermodynamics; nuclear chemistry, slﬁ]mmﬁ‘ffmﬁ]u‘ﬁu
electrochemistry chemical equilibria; ionic equilibria; fundamentals of electrochemistry
4211110 UuRn1siad 2 1(0-3-2) | 4231104 UjURn1siAdl 2 1(0-3-2) | “wWasusiain
Chemistry Laboratory II Chemistry Laboratory II sl deuiu

srevfidasSounnnou : 4211107 wadl 1, 4211108

UfUANS 1Al 1 uay 4211109 1Al 2 ¥i3e BeuAugiy

UftRnsRgafusuiuLazAasidnsvesufizer anufou
YeUf5en Amsfiveaufia aunaiadl aunalossin filevvesansazany
asavarsUmnes wadansinnse wadnaninuasdndlwivesyas
wadsianinslad

Laboratories about order and rate constant of reaction;

heat of reaction; gas constant; chemical equilibria; ionic equilibria;
pH of solution; buffer solution; titration techniques; galvanic cell and

cell potential; electrolytic cell

se3iSeurtuannou : 4231101 1afl 1
4231102 UjUAn1siadl 1
Pre-requisite : 4231101 Chemistry |
4231102 Chemistry Laboratory |
UfRmaRntusuiulasAnsis nvesUfATen anufeues
U531 Arnsiivesuia aunaindl aunalessiin Miowvesnsavane asazany
Tniles wedlanslymse wadtantinuasdndliiwoasad waddidninslad
Laboratories about order and rate constant of reaction;
heat of reaction; gas constant; chemical equilibria; ionic equilibria;
pH of solution; buffer solution; titration techniques; galvanic cell and

cell potential; electrolytic cell
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nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d13en1suTulse
4331107 ¥2nen 1 3(3-0-6) | 4331120 ¥2Inen 1 3(3-0-6) | - WUABusHaIY
Biology | Biology | Wieldldddeu

aa a ¢ wa a ada =
IFNIINININYAENT FUURAVDIAINYIN ﬂﬁﬂﬁzﬂa‘umdmﬂu

aa a < LN a ada Pt
ITNITINININYIAERNT AUURNVDIAINUYIN a?iﬂigﬂ@UWWQLﬂﬂiu

Aunangasiay

A4f1%30 lwad NMsuaniUAsuansinuead Tdnsveused wunueddy M3 | A0 iwad nsuaniUBsuansinugad Tpdnsveusad mamglasedu | w.e.2559

welasesiumad ninnsanevendnuamMaiugnssy 3iannms msdiuun | wad fugmans Iwuinis msduunuazaumainvansvesdsdlidin | - Ufudesune

WAEANIYINIVIaNEEYAITIn weRnsuwagnsUTUR Dndiven NOANTIURALNITUTUAD Tharanegd 13U NIA LG
Scientific methods, properties of organism, chemical substance in Scientific methods, properties of organism, chemical ‘Lfﬂmmﬁ%’mﬁméﬁu

organism, cell, cell transportation, cell cycle, metabolism, cellular | substance in organism, cell, cell transportation, cell cycle, cellular

respiration, genetic heredity, evolution, classification and diversity of | respiration, genetics, evolution, classification and diversity of

organism, behavior and adaptation, ecology. organism, behavior and adaptation, ecology

4331108 U{URN15323nen 1 1(0-3-2) | 4331121 YUANIIINeI 1 1(0-3-2) | -Wasusviain

Biology Laboratory | Biology Laboratory | wiolilendeutiu

sre3viidesSauNIney : 4331107 2381 1 wse

o

SeuAIUAiY

P PPN ¢

Winwen1sldnaesqanssay ansusenaumandluddiddn wad s
wUawad Bmueady MamglassAumag NMsaevendnyasmMaTUgNIN M3
SuunUssvmeddiin noRnssuuaznsuTui ssuulion

Skills of microscope, chemical substance in organism, cell,
cell cycle, metabolism, cellular respiration, genetic heredity,

classification of organism, behavior and adaptation, ecosystem.

vinwzn1slindesganssmi asUszneumaniludedl®in wad
n1skUsgas N1sMelaseAuad N1sE1eNeaNYUENIIRUGNITU N3
FuunUssnvveddd®in wofinssunasnsusui svuuiiag

Skills of microscope, chemical substance in organism, cell,
cell cycle, cellular respiration, genetic heredity, classification of

organism, behavior and adaptation, ecosystem

NANGATLAL ..

2559

- YfuAteBune
srvdgla
donAaBInU

YN

¢ll

2Bt



nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d138n1sUTulse
4331109 ¥Me 2 3(3-0-6) | 4331122 230w 2 3(3-0-6) | - WABusHaivn
Biology I Biology | Wieldlvddau
edviidisaFeunney : 4331107 F23nen 1 edviiGeusiuanieu : 4331120 $23men 1 Aunangmslau
Heldofivnazdns laseadrsuavndivesfivuazdnd nns Pre-requisite : 4331120 Biology | W.F1.2559
Sudvsiuazemnsluiy nsdueszidouasuasnismeth msduiug debefinuazdn lnseadrsuasniflvosfivuazdnd n1g | - Usudesune
nsasAule svuvelee Sdesiuazemsluiiy nsduareidouasasnizaneth msduiug | medulils
Plant and animal tissues, structure and function of plants miLﬁﬁauJLaUIm SYUUIYIY slﬁ]mﬂm?i‘ffmﬁ]u‘ﬁu
and animals, water and food transport, photosynthesis and Plant and animal tissues, structure and function of plants and
transpiration, reproduction, development, organ system. animals, water and food transport, photosynthesis and transpiration,
reproduction, development, organ system
4331110 UuAn15¥3nen 2 1(0-3-2) | 4331123 U{UANT2IINe 2 1(0-3-2) | “wWasusviain
Biology II Biology II iioliliendeuiu

srg3vfifeaSaunnnay : 4331109 I e 2 wsa

BEuAUARY

=

dlodefivuardnt Tnssadrouwazuiifivesity nsddedluity
nsfuaTzifsnamaznisateth msduiug nsasydvle seuy
RPlIet:

Plant and animal tissues, plant structure and function,
water and food transport, photosynthesis and transpiration,

reproduction, development, organ system.

FeATiGeuRuINAew : 4331120 F93ven 1
4331121 UHURMITYINeN 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |
\Heidofivuardn’ Taswadrauazwiniivesiis nsédeduiia ns
duaseieuamaznmsmeth nsiuiug masgduls ssuuetes
Plant and animal tissues, plant structure and function,

water and food transport, photosynthesis and transpiration,

reproduction, development, organ system
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nangnsuTuUTe w.A.2564

d13ensUTulTe

4571411 upagad 1 3(3-0-6)

Calculus |

dlauavaruseileswesilendu syiusveslanduiinysifen

warn1sUsEyng Usiusvasitaiduiudsifeawasnisussend

4511401 uAaQad 1 3(3-0-6)
Calculus |

aa oA & o v & fu W a
afsLazANUADLlaIUaINenTy aqwuﬁmadﬁaﬂ%umuﬂﬁmm

wazn3UsEYng Usiusveailendudiuysiiien

Wagusiadn

A o vE v ')

Wl dauny
NANGATLAL ..

2559

Limit and continuity of function; derivative of single variable Limits and continuity of functions, derivatives of single | - U¥uA1a5une
function and applications; integral of single variable function and | variable function and applications, integrals of single variable | e lvidenpdes
applications. function fuiterilsl
571412 umanad 2 3(3-0-6) | 4511402 uAaAds 2 3(3-0-6) | Wanusiiai

Calculus I Calculus Ii wielalvgdourty

sedvniideFounntoy : 4571411 unagds 1

Sduuazeynsy idunanediuls aliauazanudeiiioses
Handunatediuls eyiusees aun1sidseuiusaiy

Sequences and series; function of several variables; limits
and continuity of several variables; partial derivatives; ordinary

differential equations.

183 NTEUHUIARY : 4511401 uAAASE 1

Pre-requisite : 4511401 Calculus |

Y

wAANIIUTIUS N15UssenAveIUIHUS d1ruuazeynsy
Harturaneduls aliauavanusiolomesilinduranesiuls eyiustey
Sequences and series, function of several variables, limits

and continuity of several variables, partial derivative

NANGATLAL ..
2559
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nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d138n1sUTulse
2. ngudvnanizaiu  litdesandt 70 wiaehn 2. ngudvanizanu  Lideendt 59 wideia
2.1 A nanizanuisau 50 wiaehin 2.1 A nan1zauiedu 47 widaehin
4212511 afiBuviddiugnu 3(3-0-6) | 4232505 Lafisuvsiugiu 3(3-0-6) | - Wagusain
Fundamental Organic Chemistry Fundamental Organic Chemistry Lﬁ‘@iﬂﬁ%ﬁ%}auﬁu

sedrfidesFeuNInou : 4211111 1ATNUFIU %50
4211107 A3l 1
o & a;' o % wa & a aaa

'waﬂmiwuglummﬂulﬂiaﬂi’lmazauuwﬂﬂ FUAUDIUANIYN
a a ¢ a = = aaa aa o o
BUNTY NIITUNTO NITATBULASUNNIWANNE1AYVDIRITUTENBY
lelasasuau welsundnlelasmsveu weadaiglan Leanoged Husa d
w593 Loflu weadlen Alau uaznInAISUBNTANLALBYITS

Fundamentals of structures and general properties; types of organic
reactions; nomenclature; preparations and important chemical reactions of
hydrocarbons, aromatic hydrocarbons, alkyl halides, alcohols, phenols, ethers,

amines, aldehydes, ketones, and carboxylic acids and derivatives.

s TiSeuRuINAoY : 4231101 ATl 1
Pre-requisite : 4231101 Chemistry |

ndnnisiugruielfvlasiasiswazandinaly vinves

'
o W

UATe18un3d n15i38n%e n1stnieunasUfisealind Ayvad
a15Usyneu lelasansusu welsundnlalasaisueu sasnilugilatau

s a a [ a al & s aa
LoANBERE Wusa dL503 iy Loadlan AlAU WaznIAAITUBN FanLaze
WS

Basic principles of structures and general properties; types of
organic reactions; nomenclature; preparation and important reactions of
hydrocarbons; aromatic hydrocarbons; organohalogens; alcohols; phenols;

ethers; amines; aldehydes; ketones; carboxylic acids and derivatives

NANGATLAL ..
2559

- YSumasue
NeRdonA B
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Audlomivg
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o

sreAvfideSeunnneu : 4211107 wadl 1, 4211108

a wva a

Uuanisiadl 1 vive 4211111

e

a wva a

TevSsuEIUNINeY : 4231101 1Ad 1

a wva

4231102 UuRnsiadl 1

nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d13en1suTulse
a wva aa o a wa aa o ¢ & a o a
4212512 UUaNISLALBUNIINUF Y 1(0-3-2) | 4232506 UHUANISLANTUNITNWUFIU 1(0-3-2) | - Wagusweiun
Fundamental Organic Chemistry Laboratory Fundamental Organic Chemistry Laboratory ieldliiddouu

NANGATLAL ..
2559

FevfigeaSeusnnou : 4212509 wildunid 2 wie
4212511 nfiBuvidditugny
EuFuresdin 1t Tassadin aul® weswihiivesdluiana
ol FINGINU WWVURATN N15AIUAN NTLAAIDBNNNNUGNTTN LA
minnsetugimnssudou
Origin of life; water; structures, properties and roles of
biomolecules; enzyme; bio-energy; metabolism; gene expression

controlling and basic principles of genetic engineering.

edviiGeukuinniou : 4232505 iiBuvdditugnu
Pre-requisite : 4232505 Fundamental Organic
Chemistry

nLsudureadin tlassadns audh uasuihiivesdiluana
voulagl TIMEU WWVUeATN N1IAIUANNITLAAIDBNNINTUTNITULAY
wﬁﬂmimaﬁuq%mﬂsiuLﬁyaqﬁu

Origin of life; water; structures, properties and roles of

biomolecules; enzyme; bio-energy; metabolism; gene  expression

controlling and basic principles of genetic engineering

wiinugny, 4211112 YURnsiadl Pre-requisite : 4231101 Chemistry | - USufedue
Nugu uag 4212511 1afiduvids 4231102 Chemistry Laboratory I Teivviaenndas
s vie Bouarudiy walinuiRn1sviald mawsnuaznsvhansdunddliuians: eyl
mﬂﬁﬂﬂﬁﬁ’amaﬁﬂﬂﬁaaﬂﬂﬁ;ﬁmﬂﬂimﬂLﬂﬁﬁu;%ﬁugm nsanuan n1snau nsaria Tasulnnsiil uaznisvageumyileddu
General laboratory techniques corresponding  with A9 9 veeEnTDuNSE
fundamental organic chemistry. General laboratory techniques; isolation and purification of organic
compounds: crystallization, distillation, extraction chromatography and
functional group tests of organic compounds
4213303 YAl 3(3-0-6) | 4233301 FANAMITUTIING 3(3-0-6) | - WAgusHadIN
Biochemistry Biochemistry for Biology sl deuiu

NANGATLAL N,
2559

- YSuAesue
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nangnsUTuUTe W.A.2559 nangnsuiuuse w.A.2564 d138n1sUTulse
4213304 U{URN15T1A3 1(0-3-2) | 4233302 UfUAN5TuATdMTUTIINeD 1(0-3-2) | - wWasusiain
Biochemistry Laboratory Biochemistry Laboratory ieldlgndauiiu

¢

FRAYVMBBUHIUINADY : 4232505 AiDWVRINUGN,

FgAvINdeSEuNIau : 4212509 1AlBUN3E 2, 4212510 VANGATLAN WA,
Ufjiansiaiisun3d 2 vde 4232506 URUANMSPIBWEENUTI | 5559
4212511 Lﬂﬁﬁum”éﬁumu Pre-requisite : 4232505 Fundamental Organic - YU
4212512 UjAn1siaidunsd Chemistry Teivivaonades
& 8 o 4232506 Fundamental Organic o X ;
WUFIU Hhay 4213303 FLAdl s Autlonilvl
o o ™ Chemistry Laboratory
199 L38UAIVANUY o .
- . P o ANSASENETATAUNNDT NITATIVFBUANUANINIEAIN Loy
ANSMIENEITATA18UNNBT NTATIVEDUANUANINNIYAN LAY . . - - . .
- . — - - . mapfivesnrslulanse aUa nsnezdlu wazlusiu saunadansss
manfivesasiulamsn aUn nsnovdilu LaylUsiu aunar1ansvos . e
) » wulglwanalnlunszuiuniswunuedduvesaisiulawmsn
wuluiuagnalnlunszuiunsmunuedduvesmislulanse . o o .
Buffer solution preparation; investigations of physical and
Buffer solution preparation; investigations of physical and chemical . . . . .
Prep S Py chemical properties of carbohydrates, lipids, amino acids and
roperties of carbohydrates, lipids, amino acids and proteins; kinetics of . L )
prop Y P P proteins; kinetics of enzyme; mechanism of carbohydrate
enzyme; mechanism of carbohydrate metabolism. metabolism
4332002 AMH18INGEAINTUTIINGI 2(2-0-4) | 4332003 AWIBINGEANTUTIINGI 2(2-0-4) | - wWasusWalIun
English for Biology English for Biology vivelulvgndeu

Minwenwdinguimsunsfinymedyinet Seuinisly
AN 138 ULAEMITEUND I UIEaANIYINIS
English language skills for biological study, knowledge of

technical terms, reading and writing for academic purposes.

NNwEA191899nNg¥d1MSUNITANYINITITNGT WBN1587U
219615 WATNITHUTIVIIUNAIITENTINGT uaznISULEUINAIY
English skills for biological study, reading journals and

articles, writing report and presentation

Aunangnsiay
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nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d13en1suTulse
4332103 F2Ing1voaad 3(3-0-6) | 4332107 I InNe1VaYaa 3(3-0-6) | - vUBsuTHATIY
Cell Biology Cell Biology vieldlvgdou

swivfideeSeuanniau : 4331107 2981 1 e 4331111

e uFIY

P '
a

ANUSAUg AT ULLas TASIE51qwarn1sV19IuYetens

U a

wniaaneluwadnslnsuaslonuaryunilen Indnsveaeadiaznis

183V MBHUNILIADY : 4331120 F2TNen 1
Pre-requisite : 4331120 Biology |
ANNFIUgIUAITULad lAssasnauazn1s9i 191U vodees

wniuadnelueadvialnsuaslonuazguaslon Igdnsveueaduaznis

funangasiay
W.A.2559
- YSudredune

s1g3y1 A la

AUAL MaUAsuan e UTaS mi%’ﬂm&laamwmaawaé N19018UDY | ATUAY MaEsuan e NTas mi%’ﬂwmaﬂmwmadwaé msmeves | lannuiidnauiy
\wad uaznsioansvoYad \wad Msdeasveaead uaznsuszandldmnuiiusadiven
Basic knowledge of cell, organelles structure and functions of Basic knowledge of cell, structure and functions of
cell both in prokaryote and eukaryote, cell cycle and control, cell | organelles, both in prokaryote and eukaryote, cell cycle and control,
differentiation, cell homeostasis, cell death and cell communication. cell differentiation, cell homeostasis, program cell death, cell
communication and application of cell biology
4332104 YHURN5TIIMevaRgan 1(0-3-2) | 4332108 UjURn15¥IMevaswad 1(0-3-2) | -Wasusiain
Cell Biology Laboratory Cell Biology Laboratory wioliliendeuiu

edviideaFounnay : 4332103 FrAnerveuwad vle
SeuAIUAiy
nsang 383 madanisAnyiead saenauladosiionia
Fngmansulilunisiufoinsiiineweasadfiaenndestuiiiom
VBTN
The use of knowledge method, cell study technique and

scientific equipment for cell biology experiment with related in

subject description of cell biology.

eAviiFouraniou : 4331120 F¥3en 1
4331121 UHURMITYINen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |
st 33ms wiedlansAnuiead maessumsldiesesioms
InenenansfleufoRnamedAneesadiiaesndosiuiomasmein
The use of knowledge, methods, technical of cell study and use of
sdentific equipments for cell biclogy experiment related to desaription of cell biology

NANGATLAL ..
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4333205 N183NIALAZEITINGIVINY 3(3-0-6)
Plant Anatomy and Physiology
nevfifeaiSeunnau : 4331109 I3nen 2
A A oA % v o ° o v
syuuilladafiy TasEsnauasyiny N159naIuYed aeu 570 Tu
a

& o e N A = | o A | o A
fnvn miﬁuwuﬁq"umww IZLIlIiBUUVlamLaEJ&LLa%JJi%UUV]E]mLaEN n13

w3gLAUlakaznUAsULUAURINY  MTHUATIZRAIBLAS ANENRUS

4333209 NYINALAZHITING1VDINY 3(3-0-6)
Plant Anatomy and Physiology

se3TiFeuriuaniou : 4331122 F9ven 2
Pre-requisite : 4331122 Biology I

waduazsTUUE it et Trsteinauasmnfimsyinmuesdiu 510 Tu

YIS A Ao | o A = | o a a a
[2B1 ﬂqiﬂUWUﬁQGUaQW"UVlVLlIlIiﬁ‘U‘U‘W@ﬁ”lLaENLLa%lIi%UUW@aWLﬁ &N ﬂ'ﬁLﬁ]iQJLWUI@]

S Wasuswain
Wieldlvddau
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Msasyiulnvesiiy Sdeniuazsmenns msmeh nsmunsn e yRvlesiy
Plant tissue systems, plant structure and function of stems, Cell and plant tissue systems, structure and function of

roots, leaves, flowers, reproduction of nonvascular and vascular | stems, roots, leaves, flowers, reproduction of nonvascular and

plants, growth and development of plant, photosynthesis, plant- | vascular plants, growth and development of plant, photosynthesis,

water relation, water and food transport, Transpiration, plant growth | plant-water relation, water and nutrients transport, transpiration,

regulators. plant growth regulators

4333206 UHURAN1INI1EAINALALEITINGIVDINY 1(0-3-2) | 4333210 U{UAMINMEINALALEIIING1VRINY 1(0-3-2) | Wasusviain
Plant Anatomy and Physiology Laboratory Plant Anatomy and Physiology Laboratory Lﬁ@lﬂﬁ%ﬂ%’auﬁu

e fifeaSauNnay : 4333205 N18IN1ALAL
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AMYIlUNY N13AIUANNITITRULAYRINY

eAviiBousnnou : 4331122 F23ven 2
4331123 UJURMTIINen 2
Pre-requisite : 4331122 Biology Il
4331123 Biology Laboratory Il
sruuilaifeiiy Tnseadre wihil wagnisvhauvesddu sn Tu
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d13ensUTulTe

Plant structure and function of stems, roots, leaves,
flowers, reproduction, pigment mechanism of photosynthesis, plant

transport mechanisms, plant growth regulators.

Plant tissue systems, structure and function of stems, roots,

leaves, flowers, reproduction, pigments and mechanism of

photosynthesis, plant transport mechanisms, plant growth regulators

4333308 NEINALAZETTINY1VDIFAT 3(3-0-6)
Animal Anatomy and Physiology
s1e3vTidesSeunnfiou : 4331109 I23nen 2

Wededn) lassadsaznalnmeaisive1vesssuusng 9 Tu

4333310 N1INAKATESTINGNVBIER 3(3-0-6)
Animal Anatomy and Physiology
v fidesSousinuunnoy : 4331122 $23nen 2

Pre-requisite : 4331122 Biology I

-waguswadun
lalvig1dauiu
NANGATLAL WA,

2559

3NN8 leidedns Tnssadre winil waznalamisesinevessruusng | - YSudiesune
Animal tissue, structure and physiology of organ systems in | Tusane srgdg A la
body. Animal tissue, structure, functional and physiological ‘Lﬂmmﬁﬁmﬁ]wﬁu
mechanism of organ systems in body
4333309 UfURn1sN1einIALazEsTINeIvesEn’ 1(0-3-2) | 4333311 YjuRn1sneinIakazaITINe1vasdn’d 1(0-3-2) | Waeusain
Animal Anatomy and Physiology Laboratory Animal Anatomy and Physiology Laboratory Lﬁ@iﬂﬁ%ﬁauﬁu

snevfifeeSeuninau : 4333308 N18INALAZETSINGD
o I3 G = 1
¥99dnAd ¥39 FIUAUANY
anwaglean 1Wolde 1AT9Ei1agn19I9IUB9TE VLAY 9
8951918
Compartmentation of cell, tissues, structure and functional

of organ systems.

edviiGeuknantou : 4331122 §33ven 2
4331123 UHURMITYINeN 2
Pre-requisite : 4331122 Biology ||
4331123 Biology Laboratory Il
Svnigad Woide Tasaduarmsvhauuessuusie o v
39N18
Compartmentation of cell, tissues, structure and functional

of organ systems
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4333111 A15ANTTUULASAMUNAINUAIENIITINTN 3(3-0-6) | 4333116 N15INTTUULALAITUNAINUAIENIITININ 3(3-0-6) | -1Uduuswaivn
Systematics and Biodiversity Systematics and Biodiversity vivelalvgndou

=

sedvideaiSeunnay : 4331107 99081 1 e

a a =1

srg3YISeUHIUNNNDY : 4331122 F23nen 2

Aunangnsiay

4331111 ¥IINYINUFIUY Pre-requisite : 4331122 Biology I W.A.2559

seuuAeniililunisdaduunngudsiidin oynsuistuiivuay sruumMsdaduunnguddldin eynsistufivuazdnd 23dny | - Uudesune
97 29ANUITANINTG AuraInuaten1edanin Ysslegtduasnis | 3Tmuinis anunainuatenis@inan Yseleviwaznisgaydeniny | sedvilbild
aidanunanvatevadanm uuliiluewias aonunisaiuagnns | varnuanenadiam uuiliiluewian aniunisaluazniseyindanny | leeuiidaiauiy
BUINEAVIUVAINTANENITIN N VANNAIENTINN

Systematics and classification of organism, plant and Systematics and classification of organism, plant and animal
animal taxonomy, phylogeny, biodiversity, benefits and loss of | taxonomy, phylogeny, biodiversity, benefits and loss of biodiversity,
biodiversity, future trends, situation and conservation. future trends, situation and conservation
4333112 UjUAnsdnssuuazanamvanviatemedanam  1(0-3-2) | 4333117 UfiAnnsdnszuumazauvainuatennstianw 1(0-3-2) | wWaeusaiv

Systematics and Biodiversity Laboratory Systematics and Biodiversity Laboratory sl deuiu

Medvniideadunnteu : 4333111 nMsdnszuuuazaly
AINNAYNINIINN %130
[SeuAUANU
nsléiadesilelunisduunngudedidin nmsadrauasldsuisiu
msduunvin nmsszyviaiivuazdniluviosiu msligruteyadaine
wazlUsunsumauiunaslunsliasesidoyamedTwuinis nsiiaus

ATBAYINUNISINTTULAINT IR

sedniiFeusiunnou : 4331122 e 2
4331123 UJURMTIINen 2
Pre-requisite : 4331122 Biology I
4331123 Biology Laboratory Il

a

nsliasesileiieduunngudsdidin nsasrauasldguisu
N33 uunella nsseysiafivwazdniluviosdu nsldgrudeyadainen
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Use of tools for classification of organism, construction and Use of tools for classification of organism, construction

use a dichotomous key, native plant and animal classifications and | and use a dichotomous key, native plant and animal classifications

identification, database and computer program for phylogeny | and identification, database and computer program for phylogeny

construction and presentation. construction and presentation

4333113 W3AINE 3(3-0-6) | 4332109 {L3AINYI 3(3-0-6) | - LUABuIHaIv
Ecology Ecology eliliddeu
seivfidesSeusnneu : 4331107 F3nen 1 vwie edvfiGsuruunioy : 4331120 F93nen 1 AuvangnsLiu

4331111 %’ﬁ%&l’]ﬁug’m Pre-requisite : 4331120 Biology | W.A.2559

AMUNUIBLASVDULATIAINET sEuuiinig Jadednin n1s ANMUNNIBWALYBULATLIATINET Szuviing Uadudida n1s | - YSudesuie

USusvesdelTin Indnsueans Yefeundondilifitin nisidsuuas | Ufudvesdadidin Jedowndenilaifidin Yndnsuesans auduiiug | seinlild

WUl Uszwansuaryuruveddeddia vafivuaznisianis | vesdaildianisidsuniaunud Ussnnsuasyuvuresdediin uafiy Tapuiidarauiy

NINYINTTITUVIRA

The meaning and scope of ecology, ecosystems, limiting
factors, adaptation of organisms, the cycle of substance,
environmental factors, populations and communities of organisms,

pollution and natural resource management.

WAZNITINNITNINYINTTITUYA

The meaning and scope Ecology, limiting factors,
Adaptation of organisms, The cycle of substance, Environmental
factors, Ecological succession, living relationship, Populations and
communities of organisms, Pollution and natural resource

management
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4333114 YJUAN5ILIATNEN 1(0-3-2) | 4332110 UguRn1sIIATINGY 1(0-3-2) | Waeusain
Ecology Laboratory Ecology Laboratory wiolilendeuiu

sre3viidesiSaunnau : 4333113 dAIngn vise

o

SeuAIUAiY

UfuRMsAnwszuuiinaluusiieg nMsAnwanudunussEni

U
Saa a Ada o a
il

a Ada o a
AUUINN U

a

I9 wardadidInnudainacy Yaseannewinaauniddnsna

fadalTdsluseuuiinauntariul waensAnwneinenneauw

EAvTiEEw IRy : 4331120 F33nen 1
4331121 UHURMITYINen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

U URNsAnwszuLlnALUUsIe NMSANWIANEUTUESEMINg

NANGATLAL ..
2559
- Y¥uA1esune

s193911w

danAaBanu

Study the different ecosystems The relationship | AlZ3nfuaeliain uavadidintuawindon Jadeanmzwndeudiiidvina NG
between organisms, living environment and environmental factors AeAdTAnussuLTnAunwasiuh wasmsAnwssuuindlutiodu
that influence life on land and water ecosystems and ecological field Study the different ecosystems, The relationship between
studies. organisms, living environment and environmental factors that influence life
on land and water ecosystems. and study local ecosystems
4333115 @0Ra19sUTINGN 3(2-2-5) | 4333111 d@aRaM3UTIINGN 3(2-2-5) | - wWAsusHaiv
Statistics for Biology Statistics for Biology eliliddeu
MINUNUNTITE NM3gUiIeE1 NMTlATIEdeyan1e¥vine MTNWNUNTITE N15gUiIeEe MTlATIERdeyamedvinet | fundngnsiay
abAdanssaun dnsidiunazanuutazilu nsmeaeaNuRgIu N3 | @Adanssaun dnsdutazauuiavilu nsvedouauLRgIu N5 | W.A.2559
p1zinud anduius Msiesginisanoesilaudu wazn1sIesg | TeTizdnud anduius mslessinisanaeadadu wavn1sinesid | - Usudeiune
AnausUsIu mavszgndldlusunsudidagumeadfidoy ALY Mavsrgndldlusunsudiagunsadfdoy e Alel
Research planning in biology, random sampling Research planning, random sampling descriptive statistics, ‘Lfﬂmmﬁ“i‘fﬁmuéﬁu

descriptive statistics, probability, hypothesis analysis, frequency
analysis, correlation analysis, linear regression analysis, analysis of

variance, the initial application of statistical software.

probability, hypothesis analysis, frequency analysis, correlation
analysis, linear regression analysis, analysis of variance, the initial

application of statistical software for biology
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4333404 WugAENS 3(3-0-6) | 4333409 WugAEns 3(3-0-6) | -LUdpuswaivn
Genetics Genetics e lailvigndou

seiviidesSeuanteu : 4331107 F23nen 1
AmSRugIumeRugaans fugmansvosuung Unvee
Wugeansveuuung anudiasdukaznisaaeulaauais ugmans
YouNALAYNITIATIENIAE Sunaglasluley Buideulowarinaud
WU AM591aRIURIAlOWe NsLanseBnUBIdy N1IAIVALNITUEARIDDN
YBIBU N1INAY NUFIAINTTU WUAIERSUTTYINT BVBNATDINUGNTITY
Fhousiuaznisieveniugnssuieguanlasiuley
Basic knowledge on genetics, Mendelian genetics,
extension of Mendelian genetics, genetic probability and Chi-square
test, genetic of sex and pedigree analysis, gene and chromosome,
gene lingkage and recombination, DNA replication, gene expression,
reculation of gene expression, mutation, genetic engineering,
population genetics, maternal effect and extrachromosomal

inheritance.

s1e3viiGeusuINneu : 4331120 F23ne 1
Pre-requisite : 4331120 Biology |
AUNUFIUNITUgAERS NANN1TANENBANUTNTTY

ATUNS VDN LUUABLLASNIATVYIYUVBINSLUULA S Anuuazunay
nanegeulaawAls WUGAIARTTRANALAYNITIATIZANIAE Bulay
Tasluley Suwdenlosuarinoudiudu n13d1assvesdiduie nns
WARIBBNVBIEU N1TAIVANNITHAAIDBNVDITU NINATE WUFIAINTIH
WugmansBaiiaui fugmaniuszens

Basic knowledge on genetics, Mendelian inheritance and
extension of Mendelian genetics, genetic probability and Chi-
square test, genetic of sex and pedigree analysis, gene and
chromosome, gene lingkage and recombination, DNA replication,
gene expression, regulation of gene expression, mutation, genetic

engineering, immune-genetics, population genetics
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4333405 UHUANITWUSANERNS 1(0-3-2)

Genetics Laboratory

seAniidesounnoy : 4333404 Wugmans vi3e

BeuAUAiY

anvagnIeiugnIsukaznsiuLys lasluley nsudsilunfea
wuululn@auazluleda Wugnssumuvdnvesuwna anuitanduuas
nsveaey  leauen$ sugnssuilidulumunguesiuea nsniedda
wazfanssu MsafeasiugnIsNAINY 1sieseilasiuley n1snany
MFAATILVNGANAVRMWYLES  RUFAIARSTUTEYINS

Genetic traits and variations, chromosomes, mitosis and
meiosis, Mendelian genetics, genetic probability and Chi-square test,
non- Mendelian inheritance, nucleic acids and their action, plant DNA

extraction, chromosome analysis, mutation, human pedigree

analysis, population genetics.

4333410 U{UANINUGAENS 1(0-3-2)

Genetics Laboratory

eAviisuranieu : 4331120 $23nen 1

4331121 UHURMITYINen 1
Pre-requisite : 4331120 Biology |
4331121 Biology Laboratory |

anwagnIiugnIsukazn siuuys laslulen nasuus
Tmdsauuulindauayluloda Wugnssumunanvotuuna AN
Wuwaznisvaaeulaawais nsadinddauazianssu nasadnans

o

UINIINAINAY N1TIAsElasiulen N1TIATIEANIAIEve U YYE
WugAanIUsEYINg

Genetic traits and variations, chromosomes, mitosis and
meiosis, Mendelian genetics, genetic probability and Chi-square test,
nucleic acids and their action, plant DNA extraction, chromosome

analysis, human pedigree analysis, population genetics
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4333503 J23INUINIAAUIY 2(0-4-2)
Field Study in Biology
wadaaie 9 Tun1sAnern1AauIun1sdninel a1ty
\3psiudnam s fieauazunuil N1 UNUKAZNNTOBNKUUNTT
draiefufegniddidislussuuinaineg wieunislnnsideya
139192979 U998119N 18N NLAZFININ LazNITUNEUDIUIINAITANY
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Field Study in Biology
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Techniques for field studies in biology, using GPS receivers Techniques for field studies in biology, using GPS receivers
and map, planning and sampling designs in various ecosystems, data | and map, planning and sampling designs for collecting and studying
analysis, measurements of physical and biological parameters, | organisms in various ecosystems, data analysis, measurements of
presentations on assignments from field studies. physical and biological parameters, presentations on assignments
from field studies
4334102 3TUINTT 3(3-0-6) 4334103 FIUINIT 3(3-0-6) | -wWAsusWadiv
Evolution Evolution eliliddeu

sre3vfifesSauNInay : 4331107 99N 1 e

se3YSauHIUNNNBY : 4331120 F23ne 1

Aunangnsiay

4331111 %q%msjﬂﬁ’ug’m Pre-requisite : 4331120 Biology | W.A.2559
AUYINYVBITIMUING U I TALINSLAEENg UM ANUMUGVDITIMUING N B TTHUINITUALVANFIUN - USumaduny
Fwuins nsUsud msdndenmusIsud wasiugmansUseanns | 3Twuin1s Msuiuii MIfadennusIsuyA uasiugmansUserins | el
nmainddiTinvialnluazarumannvanevedediiin  euduiugves | madeadTiesialmiuaraunannvansvesdaliiin muduiudves | leenuiidaauiy
BUNTIITUAVIINUINT whudauannNduRuE I Tamunis aunsisuivITamns duldtiauinsuasdisia
Definition of evolution, evolutionary theory and Definition of evolution, evolutionary theory and
evidences, adaptation, natural selection and population genetics, | evidences, adaptation, natural selection and population genetics,
speciation and biodiversity, relationship between taxonomy and | speciation and biodiversity, relationship between taxonomy and
evolution as well as evolutionary tree. evolution, evolutionary trees and time line
4334903 FUNUMNNYIING 1(0-3-2) | 4334906 FUNUMITYIINGT 1(0-3-2) | - wWAsusiaivn
Seminar in Biology Seminar in Biology Wieldlvddau
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nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d138n1sUTulse
Study and collection of the academic documents and Study and collection of the related academic documents | - USufasule
research journals that can be useful and correspond with the change | and research journals that can be useful and correspond with the SeANALA
of 21% century. Edition, data analysis, report, presentation and | change of 21t century. Edition, data analysis, report, presentation ‘Lfﬂmmﬁ“ﬁ’mﬁméﬁu
discussion in the class. and discussion in the class
4334904 33398N9YIINGT 2(1-2-3) | 4334907 35398N19YIINY1 10-3-2) |- Wasusaien
Research methodology in Biology Research Methodology in Biology Wieldlvddau

o

v X v A Y aw N ada aa aw
ﬂquELUBQWULﬂﬂ’]ﬂUﬂqﬁ’]ﬂU IYLUYUITIY ﬁﬂmﬂiﬂu&’m’sﬁ]ﬁl

v

wmeallan1s@suiTe3dy 1ANlATITY S1891UNTTIVY UNANLATY LAz
' - = a wa % aw P
mimmLWﬂugULLuuauﬂ NSHNUHUR wazn1saeu LAlAsITY Wie
suiiuanddeselulunednide medinen
Basic knowledge of research, research methodology,
statistic for research, techniques of writing of research tropic,
research proposal, research reports, research articles and other

formats of publication, practices, and research proposal defense; to

perform research in course of Research in biology.

v a al

v & a o aw A adaw a aw
ﬂ’J’liJELUENMULﬂEJ’mUﬂ’]i’Jﬁ]EJ YLUYUIBIY ’aﬂmwi‘mu\‘i’m%}ﬂ

v

wAlANSIT8UTITI9Y LATIATIITY TI89IUNITIVY UNAINITY Lay
nsmeunsluguuuudu 9 nsinu§uR nsifeuiSes wagnisaoy 1
Tnside WemidumiAdedelvlusedridemsdyine

Basic knowledge of research, research methodology,
statistic for research, techniques of writing of research tropic,
research proposal, research reports, research articles and other

formats of publication, practices, edited and research proposal

defense; to perform research in course of Research in biology
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4334905 338N19323INE 2(0-6-3) | 4334908 EN19TIINYN 3(0-6-3) | - Wasusain
Research in Biology Research in Biology vieldlvgdou

ada v a

se3YfaaSauNINau : 4334904 353eN19T2Inan

. v

ada o ]

183N PUEUNINDUY : 4334907 FFIeN19TINaN

funangasiay

MMSATIUNTITIMUALATIFTEUNTERUN A LU 189 Pre-requisite : 4334907 Research Methodologu in W.A.2559
FATomadainer meldmsguavesenansdiiuinm Biology - USufesune
Performing of research according to the defensive research misﬁ’ﬂLﬁumﬁ{fﬂmmLﬁﬂmﬁ%’aﬁmumiaauLLﬁzU%’UUj& e lile
proposal in course of Research methodology in biology under the | auaaluseiv13398M19T7ING msﬂﬁm’a@LLa‘*uaqmmiéﬁU?ﬂm Tapuidmauiu
advisor supervision. Performing of research according to the defensive and
improved research proposal in course of Research methodology in
biology under the advisor supervision
4362101 8% INY 3(3-0-6) 4371101 98323081 3(3-0-6) | - WAsusaie
Microbiology Microbiology Wieldlvddau

sre3viidasSaunIney : 4331109 23w 2
%30 4331111 Y INeIWUFIU
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The historical foundations of microbiology ; microscopes; — the Historical foundations of microbiology; microscopes; the

structures and function of microbial cells; fundamental microbial techniques; | structures and function of microbial cells; fundamental microbial

nutriion, cultivation, growth and metabolisms of microorganisms, microbial | techniques; nutrition, cultivation, growth, and metabolisms of

genetics and applications, the dassification of microbes, microbial environmental | microorganisms; — microbial — genetics and  applications;  the

and applications; disease controls and infections; and immune system. classification of microbes; microbial environmental and applications;

disease controls and infections; immune system

4362102 UYUAn159a323nen 1(0-3-2) | 4371102 UjURn159a¥ainen 1(0-3-2) - WasusHaivn
Microbiology Laboratory Microbiology Laboratory LA alﬂﬁ%w dou
edviidiesiFounnou : 4362101 9aT93nen v3e eAviiGewinuantou : 4371101 9a323ven Auvangnslau

L%Elummjﬁ’u Pre-requisite : 4371101 Microbiology W.A.2559

ﬂfjffamsa;a%ﬁwmﬁug'lmﬁumﬂﬁﬂﬁugmﬁﬁwﬁ@mm sedviiBeuatugiu : 4371101 3a823nen - YFureduny

N3ANYIM9RaTTING Co-requisite : 4371101 Microbiology 183 le
Fundamental microbiology experiments emphasis upon Lwﬂﬁﬂﬁugmﬁé"}ﬁayuaqmiﬁﬂmmaﬁ;a%ﬁmm ELR]ﬂ’mﬁi‘ffmﬁ]wﬁu

basic techniques necessary to microbiological study. Basic techniques necessary to microbiological study

3562201 n1sasnegsnabminasnisidudusznaums 3(3-0-6) 6) 8NLAN
New Venture Creation and Entrepreneurship Sou

musluifeafunsyseneugsia asduszneulunisuszneu
3303 lAuA n13ean MsEER n1suIMninensuyed n1sdnyduay
N3y Mylesziladeanimuindenlunisusznaugsia jUwuulay
wumnslunisa¥iegsfia SMEs fiugiu wundsvesnisidugusznounns
n1siszidymnazloniavesnisidudusznaunis AIuARI SN

a39a33AtuN1TUTENBUTINY Tt ussalun1susenaugsia
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General knowledge about business, component of business
management such as marketing, production, human resource
management, accounting and financial, analysis business environment,
business pattern and new venture SMEs creation, Fundamental concept
of being entrepreneur; analyze entrepreneur’s problems and
opportunities, creativity, including business ethics.
2.2 Jynawizaiuasn  Lidewndn 12 wileha 2.2 3ynawizanuden  lidewndn 12 wiaefin
2.2.1 NHUNONYANGEAS 2.2.1 ngUNONBAEAS
4332203 WnuAEns 3(2-3-6) | 4332204 wanuAEns 3(2-3-6) |- wWasusiwaiun
Botany Botany Wieldldddeu

edviidesiFounne : 4331109 F93men 2
W30 4331111 F2Imeriugu
waduawileibe dougnuinen MeIniAIngl a3TInen e
Faunis aunsudsiu MsiuTIUTINmIeg1e n1sldussleviainiiy
uaznSENUYUR
Cell and tissue, morphology, anatomy, physiology,
ecology, evolution, taxonomy, Specimen collection, uses of plants

and practices.

edviiGuiuannou : 4331122 $23nen 2

Pre-requisite : 4331122 Biology I

waduaziiiobe dug1uinen nedn1Aingl a3sinen
fneinen 3Tauinis eynsudsiu nsiiudiedns nsldusslevd way
M3UHUR

Cell and tissue, morphology, anatomy, physiology, ecology,

evolution, taxonomy, specimen collection, utilization and practices

Aunangnsiay
W.A.2559

- YSumesue
SeANALA

lamufidaauduy

161
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d138n1sUTulse

4333204 aYNIUITUVIINY 3(2-3-6)
Plant Taxonomy

snevfifeeSeunnau : 4331109 F23nen 2

4333211 dYNIUIFTIUVDINY 3(2-3-6)
Plant Taxonomy

5183 UMBIURNIUNINDY : 4331122 F2Ane 2

- waguswalivn

vialulidndou

Aunangnsiay

Mé’ﬂmz:w?/?u,azmmiﬁugmﬁlumﬁmuﬂﬂizmwﬁaﬁ%ﬁm wanhu Pre-requisite : 4331122 Biology |l W.F1.2559
n1sdnsuundie ndninusinig dede nisldsuistuiiotliiineda Awiugiueynsuistuesiia Ussnaudie winnisdn | - viudesue
Bshuwarinymssaliidauis uazmsinujoa Suunmnavgvesiy ndnanalumsnsdods uagmsszyio lasends | siedulild

Knowledge classification of organism, principles of plant | 30357 nsadrsuasiindnnislézuisiu seyfefiv nafiuwazdnw | Tannuiidhauty
classification and nomenclature, use of keys in identification of | feegrnssaulddauis RnufiRuasaraun
species, the collection and preservation of plant specimens and Fundamental plant taxonomy; principles of classification,
practices. nomenclature and identification, construction and using keys for

identification; collection and preservation of plant specimens,
practices and field study
4333207 FuguIng1vesiiy 3(2-3-6) 4333212 FuguIne1vesiy 3(2-3-6) | -1WABusHaiv
Plant Morphology Plant Morphology Wil alﬂﬁﬁgﬂ dou
swiviidesiFeunnneu : 4331109 F23nen 2 s1wvfiSeusinuaniou : 4331122 Fainen 2 Auvangnsiau

dauguingiuazia¥invasiynyiieg wasne Tustelud Pre-requisite : 4331122 Biology |I W.71.2559
WSy Avlndideafisu fiv wialdes waziivaen wWisuiileu duguineuardinvesiivnnangeng 4 loua amse lus | - Ysuesune
A Sanmsuasitannisvesiassadraiy q warnsinddiR | Tolid fisu AvlndiAsaiisy Avudaudos wavitvnen wWisuidleu | se3vlils

Morphological characteristics and life cycle of plants; | TauINsuagimuINTVRIlATIETIWNN 9 wazn1sHNUGUR Tamnuiidaauty

algae, bryophytes, ferns, fern allies, gymnosperms and angiosperms,

evolution and develop comparative of structure and practices.

Morphological characteristics and life cycle of plants; algae,
bryophytes, ferns, fern allies, gymnosperms and angiosperms,

comparative of structure in evolution and development and practices

AP

6l



nangnsuTuUTe w.A.2559 nangnsuTuUTe w.A.2564 d13en1suTulse
4333208 AL 1VDINY 3(2-3-6) 4333213 WAINE1VDINY 3(2-3-6) | - \wWasusiaie
Plant Ecology Plant Ecology vieldlvgdou

sre3vfideaiTounnou : 4331109 230w 2 w3e
4331111 %q%mmﬁugqu
NSANYINITNITLILUALAIUYANANYTAIVINY T2dU
fnringwesity Jadensdandeniiinadeniugauanysaives
i Ufduusseninsfivuardsditindu Snuazemiziiinneiuay 13
duangrivesdsnuity nainvesdinuity nansenuveywirodiauiiy
A study of distribution and abundance of plants, levels
of plant ecology, effects of environmental factors upon the
abundance of plants, interactions between plants and other
organisms, analytical and synthetic characteristics of plant
communities, plant community dynamics, effects of man on plant

communities

N13ANYIN1INITELUAZANUDANANYTAIVRINY TLIrIned
vaafivluszfusia q Yademsdawindouifinasoniugauanysal
UjduiusseninafivuardsdiiTindu dnvuzianisdiiinmeinasds
dupTeivesdnuity naTnvedinuiiy NanTENUYeILYdradInuY

A study of distribution and abundance of plants, levels of
plant ecology, effects of environmental factors to plants abundance,
plant interactions and other organisms, analytical and synthetic

characteristics of plant communities, plant community dynamics,

effects of human on plant communities

funangasiay
W.A.2559

- USuAesue
SANALA

Tamufidaaudy

4333214 fafesduienisinluldusslevd 2(2-0-4)

Local Plant for Utilization

foluusziamanslne fviAerdostugiieygyviesdus
g 9 loud Yaded Tausssuvsend mauuazAals ngnumaniiiio
nseYENY MslBUNs waziiuyarnineInsive

Plant in Thai history. Plant with native community knowledge
such as the four factors, cultures, traditions, religions and arts. Botany for

conservation promotion and value added natural plant resources

- 183
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nangnsUTuUTe W.A.2559 nangnsuiuuse w.A.2564 d138n1sUTulse
4334202 WONWANEASLATYFND 3(2-3-6) | 4334203 wWonwANAASIATEENR 3(2-3-6) | - WAsusHaivn
Economic Botany Economic Botany Wieldlvddau

sre3viidesSauniney : 4333113 HadAdnen

nsAnwlATIA A IvesdIuAg o vesity ANuauRUS

Aunangnsiay

dnwaiglasaaing vunemy duiida duiner msnszaeiug | seuislassaauaznsilUld mneny dufida nsnszaioiug uas | n.e.2559
wagnsquasnufivifiquamaasvgialulsemalneuasfiviniou | mseyinuiviitigudmiaasugia teliusslevilufivemns erdnw | - Ufufesune
dugiineuaznslivsylovdaniivemsuazen wnieana o1e uay | lsa dwe Wanupenviey nauaztindu Anwinieauis uaznsfinufon | s1edunlils
vty Plant structure and function, relationship between plant sLa]mmVi%’ma]usTTu

Structure, category, origin, ecology, distribution and | structure and usage, category, origin, distribution and conservation
treatment economic plants in Thailand and the tropics, morphology | of economic plants for food, medicinal plants, textile, ornamental,
and uses of food and medicinal plants, pimento, rubber and oils. rubber and oils, field study and practices

2.2.2 ngudnIIngn 2.2.2 nguEnIINe
4332302 dn23nen 3(2-3-6) | 4332303 dn33Nen 3(2-3-6) | -WAgusaiu
Zoology Zoology Wieldldddeu

sedmiidesFeunnneu : 4331109 F23nen 2 vide
4331111 %q%wmﬁugm
FNe1v0IdRT N1391WuUNUIZAN FugIuineT n1e3nia
a399Men n1sduiug nmsasgdvle ToAinet ITauinisvesdnd n1s
FTmLasMsAuinwfed1dn’ n1sdnwnirauukaznsEnU R
Biology of animal, classification, morphology, anatomy,
reproduction, evolution,

development, ecology,

physiology,

specimen collection, preservation, field study and practices.

e3vfiFeuRuINneu : 4331122 F23nen 2
Pre-requisite : 4331122 Biology I
I 1wednd MsTuunUssny dugiuine) neinne
#37Inen NMsAURUG Nsasyiuls Toeingt TTuunsvesdnd wdn
Wesulunsiiusnunegnedns waznisinwnaaun
Biology of animal, classification, morphology, anatomy,
physiology, reproduction, development, ecology, evolution, basic of

specimen collection and field study

Aunangasiay
W.A.2559

- USuAesue
SeANALA

lapufidnauduy

AP
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4333305 aunIuIsWVaedn] 3(2-3-6) | 4333312 ayUNIUISIUVLITAT 3(2-3-6) | -LABusHaIv
Animal Taxonomy Animal Taxonomy vieldlvgdou

sre3vfifegSaunnnay : 4331109 I e 2

BAANEINUITRILNINNSUREUTA MY ANNEUAUSNI

se3vMTIURIUNNBY ; 4331122 Y3INe 2

funangasiay

Pre-requisite : 4331122 Biology I W.A.2559
s ndninasinisiedeingmans matasuunvinvesdnd uay nanoYNINIs W NMsIamangdnd n13duunvlinvesdnd | - Ysumesue
MSENUUR ndnannalunsiedodnd waensinUfon e Alel
Principle of processes and evolution of new species, Principles of taxonomy, animal classification, animal Tamnufidmauty
phylogeny, animal identification, classification and international | identification, International Code of Zoological Nomenclature and
nomenclature and practices. practices
4333306 dndlaisinsegndunds 3(2-3-6) | 4333313 dniliifinszandumas 3(2-3-6) | -UAgusviaivn
Invertebrate Zoology Invertebrate Zoology Wieldlvddau
edviidesiFounne : 4331109 F93men 2 edviiGeusinuanieu : 4331122 §23nen 2 Auvangnslau
dugiuingd nedniamans a35Iven GaeIngl wasnis Pre-requisite : 4331122 Biology |I W..2559
FuunUsziamvesdnilifinszgndunds sudsnsinaefianilsifinszgn duginen a3vinen duringt wazn1sduunUssianves | - Usudesue
dumds uaensEnULUR dnlifinsegndumds swddnslvaedinn uaznsEnUjun 3 bAlel
Morphology, anatomy, physiology, ecology and Morphology, physiology, ecology and classification of Iﬁ]mmﬁ%’mﬁ]u"ﬁu

classification of invertebrates, including invertebrate chordates and

practices.

invertebrates, including invertebrate chordates and practices

g6l
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4333307 dndlinszanaumnas 3(2-3-6) | 4333314 daddinszandunas 3(2-3-6) | -1WAsuswaivn
Vertebrate Zoology Vertebrate Zoology Wieldlvddau
edvniideaFounney : 4331109 F3nen 2 edviiGeusiuanieu : 4331122 $23nen 2 Auvangmslau
AnvauEIFuEININgT NeInArEnTaITINeT N3 Pre-requisite : 4331122 Biology |I W.A.2559

Wiydulavesiigeu diringr Iannisuasauannvatevesdn i anwEnFUILINeT NMeInAmEns @35 M | - USudesune

Hnszgndunas wasmsinUf iR vowhsou dnaine Timums wagnmsduunyssinnvesdnifinszgn | s1eivlild
Morphology, anatomy, physiology, developmental biology, | duvda wagn1senNUGUR Tamnuiidaauty

ecology, evolution and diversity of vertebrates and practices. Morphology, anatomy, physiology, developmental

biology, ecology, evolution and classification of vertebrates and
practices
4334305 WANTIUVDIEN 3(2-3-6) S AGRICI!

Animal Behavior
a oy = ' a a

g IMARLSEUNINGY : 4331107 Y2nen 1

NSANTUYDINGANTINERT A35IME1VBINGANTIN WORNTIN
wazBu w3egdla Wamwnsvesmginssy weAnssudsay TAInel uas
FIUUINTVRINGANTTH UagnRNUUR

Causes, physiological constraint, gene effects, motivations
and development of animal behaviour, social behavior, ecology and

evolutionary of behaviour and practices.

AP
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nangnsuTuUTe w.A.2559

nangnsuTuUTe w.A.2564

d13ensUTulTe

4334306 Usannegn 3(2-3-6)

Parasitology

edvfidesSeusnnoy : 4331107 F23nen 1

ﬁugmﬁmﬁ’wsﬁm N1s3uuNUsEnm 3ns¥in daugiuinen
LazasTINe1UsAn anuduiusiuuyuduardaidindu nssauTauay
mMafiudogeUs@n nsAnwniAauIy wazn1sEnUfUR

Parasite basics classification, the life cycle of the parasitse,
morphology and physiology of parasites, parasite relate to humans
and other organisms, collecting parasite, field study of parasites and

practices

a a
- YNLanNLIYU

4333315 FIner1vadlnslng 3(2-3-6)
Biology of Protozoa
18373 BuRUINaY ; 4331120 F9nen 1
Pre-requisite : 4331120 Biology |
dougnuinen d35Imen T9InstTinvednsingds msdn
MIANYLATNNITTIMUN NISAUTIVTINUAZNTINYIRI0E1
Morphology,

physiology, life cycle of protozoa,

classification, identification, specimen collection and preservation

- 513 Il
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4334307 AgIngn 3(2-3-6) | 4334309 AgInen 3(2-3-6) | -WABusHaIv
Entomology Entomology Wieldlvddeu

s1e3v1iidesSauNIney : 4331109 23w 2

WugugItuLLAY ANUAIAYYeLAY dnYrIUTI INTNT

Aunangnsiay

ﬁugﬂuﬁmﬁmmm FIINNVDIUUAI FUFIWINGT a3 I | wHATDILNAS svsnanarUadefiinarien sunissuInveuLad UNUM | W.A.2559
§ns vlinvosuual M13N3298 uNsTANudEYMaATYEAa N15LAU | veskuasdentsiAnfivlazuuasiusslond naonaunistiosiuiida | - Uudesue
FIVTIUAEINIAIDYILNAY NITHIAALAZAITINNAAUIN UasnITHN | UUAIARTAY 3l
R General entomology, insect importance, morphology, life Tamnuiidaauty
General entomology, biology of insect, morphology, cycles and types of insect, influence and factors affecting mass
physiology, life cycles and types of insect, distribution, reproduction, the role of insects in plant production, insects which
economically important insect, collection and preservation insect, are useful for pest control
dissection, field study and practices.
4334310 UNaIEIAYNINATEZND 3(2-3-6) | -5183v7lnaddl
Economic Entomology Lﬁn%uMWLﬁaﬁu
siinvosunasfifinnuddymaasugisvesusamelng n1s | degatiaqiu

WNINTEI1Y N15EITIMALNITANF Y1 FIAIne1 gUlldey Nyode
anwuENTYaNY NITLUIN LAYNNTATUAL

Species of economically important insect of Thailand;
distribution; survey and sampling techniques, biology, behavior, host

plants, damaged symptoms, outbreak and control

AP
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nangnsuTuUTe w.A.2564

d13ensUTulTe

4334308 Un&Inen 3(2-3-6)
Ornithology
sredvfigeSeuandeoy : 4331107 F93men 1

MsAnwdugIImMeT PIUsedR woingsy duaivel ITwwnis ns

4334311 Un@Inen 3(2-3-6)
Ornithology

183 MSBURIUNINBY : 4331120 F23ne 1

-wagusiadun

vivaluldd dou

Aunangasiay

Pre-requisite : 4331120 Biology | W.A.2559
TMUNUTELAMUAZANUNAINIANVDIUN N1561599UNTUETINYR A15AnET o - 5 v  a A a av v o a
dUgIUINGN FIUTLIN NHANTIN ULIAINYT FIRIUINIT NIT | - UJsumesue
AAEW waenSENULUR . . - - v
TIMUNUTZLANBAYAINNAINNABVDIUN N1Ta1929uUnTusITNYIR | Tedwlinla
Morphology, life history, behaviour, ecology and evolution of - e mom do z
NIANYINIAAUIL UagNITRAUUR TapudtnLaudu
birds, classification and bird diversity, bird survey and field trips and
) Morphology, life history, behavior, ecology and evolution
practices.
of birds, classification and bird diversity, bird survey, field trips and
practices
2.2.3 nguaadIIneasnalulagdinin
4363308 T3 INGIINE 3(2-3-6) - gNLENTIEIN
Protozoology

sgAvINdesieuNiou : 4331107 39w 1 uaz
4331109

F23nen 2 vive 4331111 Y INeIWUFIU

FInenvedlnslnds dugiinel a35Inen mMsduun JnIng

N 2 o & = a wa

Fin nafiusnw Msnzdes waen1sinUu iR

Protozoa biology; morphology, physiology, classification,

preservation, life cycle and culture and practices.

661
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d138n1sUTulse

4333121 Ta5ane¥a3nen 3(3-0-6)
Viruses in Biology
mmi’ﬁaqﬁwﬁ'mﬁu"l,ﬁamﬁﬁwm Toun deyeranine a3 vivien
MsLS WY BUNTUITI NMFIATUUN nMsuEniTalaTNEEEITe A
dutusveshatuasdidin wu iy & uavaywd uasmaibialuuszyndld
Basic knowledge of viruses in biology, including
morphology, physiology, replication, taxonomy, identification,
isolation and cultivation, relationship between viruses and other

organisms such as plants, animals, and human, and viral applications

- 513 v

4333506 waluladmsinzidsavasuaziiodoniy 3(2-3-6)
Plant Cell and Tissue Culture Technology
se3iFeustuantou : 4331122 F23men 2
Pre-requisite : 4331122 Biology Il
vénmsuasmedanedsarad dedouaze ey Jadeiid

ks yiRvlaasiaunsveTaduanaif ol uf us suflauy ol

Uslevtiwasnsussandldamunsveneiugity msusulgeiug msaswans

yiegd nadiuinvidedefifluncesvnaes uasnseying
Principles and techniques in plant cell, tissue and organ

culture; factors effect to growth and development of cell and tissue
to seedlings; utilization and application of micropropagation, plant
breeding, secondary metabolite synthesis, in vitro preservation, and

conservation

- 5183 v
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nangnsuTuUTe w.A.2564
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4363404 92321INYIN9DIMT 3(2-3-6)
Food Microbiology
edviidissFounney : 4362101 9a¥73nen uaz
4362102 UUAN159a%2387
unumvesqauvidlueims dadefiiinadenissenuaznisiady

a &

vosq9aun3sluems qaunidiinelmannsiideveemns msmsn
'3Lﬂiwﬁfqauw%éﬁaiiﬂiummi UINTFIUDIMITNINYATIINGT AL
Uaonduiugadiive1vedommis NMsaueNeImIs kagn1sANYINIAGLIY

Roles of microorganisms in foods, factors influencing
microbial survival and growth in foods, foodborne pathogens,
detection of foodborne pathogens, microbiological standard, food

safety, and food preservation, and field trip.

YNLANTI8IYN

4364005 wAlulagTanwinawauviasdy 2(2-0-4)
Biotechnology for local development
msupnuimM@Aneussmalulaglulduselevilunmaianme
PAFIMNTIN N15NBAT Laznean1swnng gl lygyviesdumfeliu
walulagdinm nsdinnuimanalulagdanwluldiieysuusaiugiie
N a A v e Y a = 9
dinnandnvesiiguardniluriesdiu walula8Brnndunisuiledegm
a o v aa ' a
wswgnakazdny warnsUssendldmalulagdinmlunssievenniideya

71990

4372301 wiAlulagTanmnanswanviasiy 3(3-0-6)
Biotechnology for Local Development

n1suranuinianelulagdinmluldusslevilunisimun
PAAMNTIUBIMIT 18NS wazn1sunng gl dygvissduiineitesiy
wialula8¥ann madssendldrnuimamalulagdinmlunisusuugeiug

a a 4 v & v o Y %
wagliiunananvesivuardniluviesdu walulad¥inmdunisundym
wsugnauazdny nsussyndldmelulagdinwlunisaeven  oiidaan

VRNAD

S Wasuswain
Wieldlvddau
Aunangasiay
W.A.2559

- YSumasuey
LA

Tamnuitauau
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Knowle dge of biology and technology utilized in the
development of industry, agriculture and medicine, local knowledge that
related to biotechnology, Application of biotechnology to improve
breeding to increase the productivity of plants and animals in the region.
Biotechnology to resolve economic and social problems, and the

application of biotechnology to further local knowledge.

Utilization of biotechnology knowledge in the development of
food, agriculture and medicine industry; local knowledge related to
biotechnology; application of biotechnology knowledge to improve
breeding, and to increase productivity of plants and animals in the region;
biotechnology to resolve economic and social problems; application of

biotechnology for further local knowledge

4364502 nswnzideaiiaidoiy 3(2-3-6)

Plant Tissue Culture

s3ndidedeusndeu : 4331109 F23nen 2 wie

4331111 F2AneriNugiu

WA A s ot A maneEedeeldausine 2o
oy VA BueRE uaMsneE saed e leld o ndanseluane
Ueenie M udhuiusou Yedesne e emarndesiled ovedizluveen
vees wedansarousemrad sdslmenas s aduiug euiteansa uaenmmin
weiemawdssod ot lumsuens sty Usuugaigite

Techniques and methods in plant tissue culture including
plant organs, callus and cell suspension culture using synthetic
media in aseptic condition; seedling development and growth,
factors affecting plant tissue culture in test tubes, extraction and
culture of plant protoplasts and development of seedlings. And

techniques plant tissue culture used for propagation and plant

breeding.

- gNLENT187

AP
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d13ensUTulTe

4373306 walulagdanwluddnuszaniu 3(3-0-6)
Biotechnology in Daily Life
Usgdaniswaurimaluladdanaan nann1sidenig

waluladdinin wdeduginanaluladdinin wmaluladdinine s

MINYAT FWINEOY KATNITLINE rnulaensdsvesuslaa 33usssuly

nstmaluladdinm
Historical development of biotechnology; principles of

biotechnology research; products in biotechnology; food, agricultural,

environmental and medical biotechnology; consumer safety; ethical

issues in biotechnology

- 5183 v

2.2.4 NFUTIINY1DUE

4332105 FInenlulanlagiu 3(2-3-6)
Biology for Today’s World
$1930555u Auvasadenisdinam ngmaneitisidesiu
3Ing1 Y3ngn1sainiedidinen an1un1saldagiuniedainen uay
nsysaNMIANLSIEAve o ssiwTInfinau
Bioethics, biosafety, biological laws, biological
phenomenon, current topics in biology, and integrating biological

knowledge for better life.

4332108 FImelulandagiu 2(1-2-3)
Biology for Today’s World

sedviiGeusiuantou : 4331122 §23men 2
Pre-requisite : 4331122 Biology ||
anunsaifagiunazusingnisainiediven Frasesssudu

N19398 ANUYABANEN TN NYMINETAEITe I UTVINGT Lazn13ys

Ly
=t

UINTANININITVING WO ST INNAVY
Current topics and biological phenomenon, bioethics in
research, biosafety, biological laws, and integrating biological

knowledge for better life

S Wasuswain
Wieldlvddau
Aunangnsiay
W.A.2559

- YSumasue
el

Tamnuitaauau
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4333110 YIINYINTI38Y 3(2-3-6) - AN

Developmental Biology

s1wivfidesiFoundeu : 4331109 F23nen 2 wde

4331111 2AneriNugiu

NS UTARAUNUS N5UJaus nseUIUNITATYVeS
Wuusle nsteigyuetedeazane vesiivuazdnd uaznsinUjon

Developmental processes or mechanisms of
gametogenesis, fertilization, embryo development, organogenesis of
plant and animal and practices.

4333121 Uszinmanssssuvifviulan 3(2-3-6) | - vl

Frontier natural history

a ada = o

LLmﬁmﬁug’mﬁuawﬁwﬁu%m 109998909AWNTIN FINANAT
U55HU09ET TN N3 munUszLan FTuINITHagY9UIINgNI9
53@3Me1 Foyaussndivinenlusiesdu nislédeyaussn@iulunis
asurgUseiAmanisssurding1ainednialagdu uazn1sfnu
AAFUN

Basic concepts in Paleontology, trace fossils, fossils of
ancient life, classification, evolution and stratigraphic occurrence,
local paleontology information and uses of paleontological data in

natural history explanations from the past to the present and field

practice

AP
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4333122 FmengRduiudosd 3(2-3-6) | - eiulnl
Introduction of Immunology
sruugdfufuiiuguesdedifin osusznauesssuugiduriu
NIRoUANLUBITTULNANIY ANNRRUNRvessTUUNTANfULALNENS
anmiliAndu mawdnnsfnananuszgndldlugusg q
Fundamental of immune system in organisms, compositions
of immune system, immune response, immunological disorders and
immunopathological findings, and applications
4333407 n1sUszgnalddainenseavluana 3(3-0-6) | 4333411 YaInerszauluianauaznsuszend iy 3(2-3-6) | - 1UApusHaivn
Molecular Biology Applications Molecular Biology and Applications Lﬁ@lﬁﬂﬁ%? Fou

Medviidesdounnneu : 4333404 WugAans
n1sUsynalddainenseauluanalunimaass 38n15maaes
M98 Mateviuaiulun1ImaaeIn1slininel AAsiziReg1sny
Anuaulavestinfne
Experimental applications of molecular biology, biological
experiments, modern topics in biological experiments, sample

analysis according to students’ attention.

edviiFeuruaniou : 4333409 Wugaans

Pre-requisite : 4333409 Genetics

wadanadinerseduluana uaznisusegndldiiionuide
MsA3ENLarlATIEYnIATaRadN N1sanaAdweLazlUsAY 35015919
WuFImnssukasmaliaigens anuviuadelunmaaenaging) uay
M3UJUR
Technique in Molecular biology and applications for researches,
preparation and analysis of nucleic acid, DNA and protein extraction,
methods in genetic engineering and PCR technique, modern topics

in biological experiments and practice
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4333408 WAlANUFIUNNTIIMesEAULILENE 1(0-3-2)
Basic Techniques in Molecular Biology
seAniidesounnay : 4333407 nsuszeandlédainen
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Basic techniques in molecular biology, experimental
applications of molecular biology, modern biological experiments,
basic techniques in preparation and analysis of nucleic acid, DNA and

protein extraction from bacteria, plants and animals, methods in

genetic engineering and PCR technique.
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Technique in Biology
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Technique in Biology
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Biological techniques, technique in scientific drawing, calibration Biological techniques, technique in scientific drawing and

and instruction of biological equipment, specimen slide preparation, | photographing, calibration and instruction of biological equipment,

collection and preservation fixation, staff, technique of photograph using | specimen slide preparation, collection and preservation fixation,

microscope camera and modern biology techniques. stuff and modern biology techniques

4333602 UWadnnauIngl 3(2-3-6) | 4333603 uWadnnaUINe 3(2-3-6) | - WaAsusHadIv
Planktonology Planktonology Wil alﬂﬁ%w Fou
edvniidiesFounney : 4331107 F23nen 1 edviliGeuiuannou : 4331120 Fa3men 1 AunangnsLiu
mmiﬂ?‘ﬁuugmﬁuamwaﬂﬁmau NFIRTILUNLNAIA R U LAY Pre-requisite : 4331120 Biology | N.F1.2559

wrasieudafluwvdni Sueiner mswnidounasiney nsfivua anuiluiRsrfuunasiney nsdadiuununasineuiiv | - Ufudedune

Snwanmsegslunipawy nsseurin wagnsEnUfuR LATUNATAOUENT 323N diminer maziAsaunastaou maiv | nedunlils
Basic knowledge of plankton,  classification  of | wazShwianwdegslunipawn nsseyvin wagnsinUHuR Tapuiidarauiy

phytoplankton and zooplankton in aquatic habitat, ecology, General knowledge of plankton, classification of phytoplankton

aquaculture, sample collection and preservation in the field, | and zooplankton in aquatic habitat, biology, ecology, aquaculture, sample

identification and practices. collection and preservation in the field, identification and practices

4333702 ULIAINYINNNLLA 3(2-3-6) | 4333703  WIAINYINNMNLLA 3(2-3-6) |- 1UAsuswaien
Marine Ecology Marine Ecology Wieldlvddau

sedviidesFeuuteu : 4333113 duainen
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s TiSeuRNuINAoY : 4333109 daAdnen
Pre-requisite : 4332109 Ecology
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Structure and function of marine ecosystems, technical
studies on environmental factors that control organisms living in
marine ecosystem, relationship of marine organisms, primary
production, nutrient cycling, relationship between food, water and
benthic zone, relationship between the animals and sediment,

human impacts on the marine environment and practices.

Structure and function of marine ecosystems, technical
studies on environmental factors that control organisms living in
marine ecosystem, relationship of marine organisms, primary
production, nutrient cycling, human impacts on the marine

environment and practices

4334104 FAneniilenisvisaiieaviasiu 2(1-2-3) | yivilvl iilelsf
Biology for local tourism HnAnw
FAnewarlnminevesddiTislussuuinaduguesiodud | Ussyndldanud
aunsaiauiionsvieailen MsdernumangsTsTR ANLaINsEluNs | MaTAneile
sessutinvioadien msliustleninsnennstanmednedsdu uadinUfoa atuayuns
Biology and Ecology of life in local community ecosystems | visaiieluviesdiu
which can promote for tourism, natural illustrations, carrying
capacity, sustainable use of biological resources and practice
2.3 FyRNUszaun15alIYITN 8 niein 2.3 FYNUsLEUNITIIYITN 8 Wi
4334803 N15038URNUIZEUNTITAIIYITNNITIINEN 2(1-2-3) | 4334803 MaLATENRNUIZAUNMIAIIYITNNI9TIINYD 2(1-2-3) | - WasusHaiv
Preparation for Field Experience in Biology Preparation for Field Experience in Biology Wil alﬂﬁ%w dou
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Student preparation before field experience is performed via various Preparation before field experience is performed via various
activities including employability skills training, institute selection, quality | activities including employability skills training, institute selection,
management, techniques of report writing and presentation, personality | quality management, techniques of report writing and presentation,
development, and career qualification improvement etc. personality development, and career qualification improvement etc
334804 MsANUTZAUNTAIRYITNNI9TINEN 6(540) | 4334804 N1SHNUSTAUNSAIIVITNNISTIINGN 6(540) | -1UABusHaIY
seivfidesdeuanneu : 4334803 mawFesin s1e3vfi3eustuanniow : 4334803 mMawnFesiin Wieliildddou
Uszaun1sainnedainen Uszaun1sainisdninen Aunangnsiay
nsinufuRnusvuiidusinluaaiulseneunis Feoradu Pre-requisite : 4334803 Preparation for Field W.A.2559
milgnuvesizuar/miaensu Jissulaseuinisuidymilunisvieu Experience in Biology - YSummesune
N15UFUAIAUTAUSTIHBIANT KAEN1TUIAINTAIINAINITATIV nsinUidRcunuuiidusanluaniuuszneunis dudu | seinlild
ganNNsAnynaeavangnsluuszendldetaiusednsnm mihenuresizuas/Mioonvu Wolvdouldidounsuitaymluns | laaruiidaouiu

Associated job training between the students and institute
personals in government institute and/or private company. The
students learn to solve the problems in work place, adjust
themselves to organization culture, and applied the knowledge and

skills derived from curriculum for training effectively.

a1 nsUFududiuTmusssuesdng waznstiauiauaInne
FWHIANNNSANYINaEREnans lUUsEyndldeg el dnsnm
Associated job training between the students and institute
personals in government institute and/or private company. The
students learn to solve the problems in work place, adjust

themselves
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7000390 N1SLASEIUAIUNIDUEANND 2(90)
Cooperative Education Preparation
Aanssunswisuanunsenvesiieulunisinaniafinu lay

TnwiAeafundnns uuidn sefoudetsdu uasnssuiunisvesan

Aadnw Anwdiugiunasmaialunisafnsau anudiiugiulung

UftRaL nsdeans uyweduius nmsiamiyadnam szuunisuins

Aunmlugaulsznounts mallansiaue MsPeuseny

Activities of student preparation of cooperative education. The
strategy is giving knowledge concerning principle, concepts, regulations
and processes of cooperative education. Basic knowledge and techniques
in job application, fundamental in practice, communication, human
relationship, personal development, quality management system in the

work place and techniques of presentation and report writing.

4334805 N1SLASEUANUNTDNANNIANYINITITNEN 2(1-2-3)

Cooperative Education Preparation in Biology

Aanssunmsmssuanunienvesgiseulunisilinaniafinw lny
TaufiAeafundnnis uuidn sedeudetsdu uasnssuiunisvesan
Aadnwn Arusiugruuasmaiialunisadaseny armdugiulunis
UFTRIL nsdeans uyweduiud msiauiyadnniw seuunsuIms
Aaunmluanulsznauns malian1suiaue NsWeusIeny

Activities of student preparation of cooperative education. The
strategy is giving knowledge concerning principle, concepts, regulations
and processes of cooperative education. Basic knowledge and techniques
in job application, fundamental in practice, communication, human
relationship, personal development, quality management system in the

work place and techniques of presentation and report writing
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7000490 avnaANE 6(640)

Cooperative Education

s1wviidesiFeunnneu : 7000391 manTeuaunioy

dunaAnen

nsflnufuRnuludnuagniniuiingm aunsadaiisenu
thiaueanuinmi uazrad§evedlassondldfuioumine Foudns
widgymlunisviinu nsufududriuimusssuesng waen1siianug
ANAINITTIVEBAINNSANYIMaeAndngasiulseyndldedned
Usgdvgnm

On the job training as a temporary employee. The student has

capabilities to write the report, present the progression and present the
results and outcomes of the assigned project. In addition, they leam to
solve the problems in work place, adjust themselves to organization
culture, and applied the knowledge and skills derived from curriculum for

training effectively.

4334806 #RNIANYINIITIINEN 6(640)
Cooperative Education in Biology
s1wiviiiFeusituanniou : 4334805 maassuauwion

d9naANeIM19TI MY
Pre-requisite : 4334805 Cooperative Education
Preparation in Biology
nsflnufuRmmilugneagniinmnuiiagm aunsodaiisenu
thiaueemufimuth uazsad i3 edassruiilds uuetvne Geuimsuddamn

Tunsvieu nsuSudadniuTausTsuesding uaen st ANENINTaTI

gonnmsAnyweenvangnsiulssyndldesediussdvBam
On the job training as a temporary employee. The student has

capabilities to write the report, present the progression and present the
results and outcomes of the assigned project. In addition, they leam to solve
the problems in work place, adjust themselves to organization culture, and
applied the knowledge and skills derived from curriculum for training

effectively
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