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L‘Uulﬂmmzmawmwmaaswmgawm 1PENslauNanIssEuLasn1sieulou

NANISLSEU W.A.2553 (NAKNUIN 2)

3. NENGATHALAIRNIILHDU

3.1 nangns

3.1.1 MUIUNU28NA

3.1.2 lasea¥andngns

1)

2)

3)

a = Q:l
BUINIYIANE NI
11 nguiwmnwuasnIsaeans
JIAULSEU
= =
\Beaniseu
1.2 ngivuyvemans
JIAULSEU
= =
\Beaniseu
1.3 nguiwmdpumans
TIAULSEU
= =l
\Beaniseu
14 ngimediaeans Inermansiay
walulad
v a
JIAULTeU
LADNLSYU
RUINIVILANIE
2.1 ngudvunu
2.2 NELIVANITOY
JIAULSEU
= =
\Baniseu
23 nauvEnUszaun1saivIn
a = =)
NUINIVLADNLET

litiaenin

laitaenin

laidoenin

laitaenin

laidoenin

laitoenin

laitdaenin

laiteenin

laiteenin

litiaenin

laiteenin

laitoenin

lsitimainin

sunaeavangnshitesndt 126 miiefn

= W
N O

AW W Y W W o W o

90
26
56
41
15

wiena
nBAR
nIBAR
eRRlD
nIBAR
nIAR
eRRlD
nIAR
nIAR
VeRRlg

PUILAR

VeRRlg
nIAR
wienn
VeRRlg
NUIYAA
nUIAR
VPRRlg
nUIAR

8NA
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3.1.3 5783
1) wnndvdnenialy Lidesndn
1.1) nguivianwuaznisieas lidesndn
UIAUIU
GESL101 n1wdangunily
English Adventures
GESL102 n1w18angquidniu
English for Dream Achievement
GESL103 s3ldnwlne
Arts of using Thai language
Fendeu lidesndn 3 wiein  ndvideluil
GESL104 Lggnn1waiay
Malay Language Fun
GESL105 tgalanudulatiidey
Hello Indonesia Language
GESL106 aunfunwdjiu
Fun with Japanese
GESL107  UuWisAun®ILnIva
Entertain with Korean
GESL108  twanmnwaunun1eau

Happy Chinese

1.2) ngudvuyseaans  lidesnda
U9AUITEY 3 Wuaenn
GESH201 vinwedin
Life skills
Fondeu lidesndn 3 wisedn anIvideluil
GESH202 USuguazenaun
Philosophy and Religions
GESH203  uiywdfiuminuany

Human and Aesthetics

30 wuwnn
12 wuaenn
9  wulwAn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6  WuUWNA

3(2-2-5)

3(3-0-6)

3(3-0-6)



GESH204

GESH205

GESH206

GESH207

GESH208

GESH209

15

1ela Tagzon

Youngster with Good Heart
Unduyau

Community Detective

YWY

Humankind

AU 8249 viaon maleiues

Cyber Security and Confidentiality
winnssuvinesla

Do it yourself Innovations
Jamusssuuazdndnualiiesduadiolvl

Local Culture and Modern Identity

1.3) ngudvdaumans  lidasnda

GESS301

UAUSEY 3 W2ene

MseTnludenuaseln

Living in Modern Society

= a X% 4 [ a a 1 dy
wWanseu litesndn 3 wudaefn andvdaludl

GESS302 ¥iasdurodsn

Our Local

GESS303 2 1@gusiula

ASEAN Together

GESS304 @ansSNsEs1v NN SNaUINgsdiu

GESS305

GESS306 nguaneiunisasanulunaiiions

The King’s Philosophy for Sustainable Development

SRGRVRE

Young Entrepreneurship

Laws and Creating Good Citizenship

UAD.2

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

6 Wuwnn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)



umv.2 16

1.4) nguiveaiadans Inenaansuazmalulag Widesndn 6 widedia

JeAulREY 3 vilenn

GESC401 msfnlugAfivia 3(2-2-5)
Thinking in The Digital Age
GonSeu litdesnin 3 wiasfin anIwseluil

GESC402 1Uswnsuuszenddntinaudmluia 3(2-2-5)
Office Automations

GESCA03 Fngalvidudaindes 3(2-2-5)

Modern Lifestyle and Environment

GESCA04  gunnviuge 3(2-2-5)
Modern Health
GESC405 wnAumi1teya 3(2-2-5)

Information Explorers

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

GESC407  wiANTIUNITHNEAT 3(2-2-5)
Agriculture Innovation

GESC408 n13dnnisgsnaeeulatl 3(2-2-5)

Online Business Management

2) g antz Lidesnd 90 wuwAA
2.1) NHuIYINU 26  wqEnn

4131014 WaAndilugu 3(3-0-6)
Fundamental Physics

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

4231101 Adl 1 3(3-0-6)
Chemistry |

4231102 UuRn1siadl 1 1(0-3-2)

Chemistry Laboratory |



17

4231103 3l 2
Chemistry I
4231104  UjdRnsiadl 2
Chemistry Laboratory |l
4331118 F¥ineniiugu
Fundamental Biology
4331119 UjTRnsTanenitugiu
Fundamental Biology Laboratory
4371101 9a¥3INeN
Microbiology
4371102 UHURN159a8vInen
Microbiology Laboratory
4511101  pdaransiiugiu
Fundamental Mathematics
4511403 Lma@é’mﬁaﬁu

Introduction to Calculus

2.2) ngwiviamziny Litesndn
U9AULTEIUY

4372001  AwBIngudEmMsUITAlLlagdIN N
English for Biotechnology

4372101 Fuaddmsumaluladdinin
Biochemistry for Biotechnology

4372102 UfuRnsTualdmsumalulagiinin
Biochemistry Laboratory for Biotechnology

4372103 wAlulagwiniw 1
Biotechnology |

4372104  UUAnMsvnalulagdinn 1
Biotechnology Laboratory |

4372105  wialulad¥iniw 2

Biotechnology I

UAD.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)

56 #UWAR

41 wuenn

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)
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4372106

4372201

4373301

4373001

4373002

4373003

4373004

4373201

4373401

4373601

4373602

4374601

4373202

4373203

18

UfuRnswmalulagdanin 2
Biotechnology Laboratory |l
nsudinluseRuanaInnssy

Industrial Fermentation
waluladfinmdfionswauviedy
Biotechnology for Local Development
winnssuraniuniamaluladiinn
Biotechnological Product Innovation
55LUTTUUNMTBLazANNUAANYNSTINN
Ethics for Researchers and Biosafety
wiasdlenanaluladdinm
Instruments in Biotechnology
n1susenavgsialumamaluladdinin
Entrepreneurship in Biotechnology
waluladTinmens

Food Biotechnology
wialulagimnssuiugaans

Genetic Engineering Technology
WITeyamaluladdinw

Research Methodology in Biotechnology
dunumanalulagdinamn

Seminar in Biotechnology
MWemanaluladdinw

Research in Biotechnology

= =] [ 1
@aniseu luddesndn

1(0-3-2)

3(2-3-6)

3(3-0-6)

3(2-3-6)

1(1-0-2)

3(2-3-6)

2(2-0-4)

3(2-3-6)

3(2-3-6)

1(0-3-2)

1(0-3-2)

3(0-6-3)

15 %80

& a ' ' = A ' o o &
LaaﬂLiﬁlu@']ﬂﬂaqﬂiﬂﬂq&ﬁuﬁ“iaﬂaqﬂﬂquiguﬂu Q']ﬂﬂaqllﬂalﬂu

(1) ngunalulagyinmyaunsd
walulagioulyy

Enzyme Technology
waluladiingn

Fungal Technology

3(2-3-6)

3(2-3-6)



4373204

4373205

4373206

4373207

4373208

4374201

4374202

4373302

4373303

4373304

4373305

4373306

4373307

4374301

19
wialulagdinwdan 3(2-3-6)
Yeast Biotechnology
#1959 1UIATINIINTTTUYIA 3(2-3-6)
Antimicrobial Agents from Nature
wAlLlagTINTNNNITNYAT 3(2-3-6)
Agricultural Biotechnology
welula8Tinmawindon 3(2-3-6)
Environmental Biotechnology
wiAlulaginmmanzia 3(2-3-6)
Marine Biotechnology
wialulagdinwszauuilu 3(2-3-6)
Nanobiotechnology
NANIFINTIUNTZUIUNITVININ 3(2-3-6)
Principles of Bioprocess Engineering
(2) ngumuteInuaziasny
amsnminaaRy 3(2-3-6)
Traditional Fermented Foods
onninviosdulifonsfaunguyy 3(3-0-6)
Southern Fermented Food for Community
Development
nsliuselevtinaznisuindnianaumion 3(2-3-6)
DAFINNTIUAYAT

Waste Utilization and Treatment in Agro-Inductry
wannseuANAMLazUsEiununmlugaamngs 3(3-0-6)
Quiality Control and Quality Assurance in Industry
wialulagdinwludinusedniu 3(3-0-6)
Biotechnology in Daily Life

welulaBuiuaziadesiy 3(2-3-6)
Milk and Beverage Technology

MsiRLNe NS ioguAMLAYHAR e LARLe WS 3(2-3-6)

Functional Food and Nutraceutical Development

UAD.2
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4374302  wiAlulad¥nIwing 3(2-3-6)
Plant Biotechnology
(3) nguAdluananazinInerrans

4373402 welwladFan oy 3(2-3-6)
Introduction to Biotechnology

4373403  Trensaumeraniiied 3(3-0-6)
Introduction to Bioinformatics

4374401  wiAlulad¥nmnel@ivenmans 3(2-3-6)
Forensic Science Biotechnology

4374402  wAlUlAETININNNBNFUNTTY 3(2-3-6)

Pharmaceutical Biotechnology

2.3) ngaREnUszauM It 8 vienA

denuuulawuunilessluil

wuudt 1 EnUszaunisaliendn

4374501  mswsLRnUsTaunsaldnmavalulagdinwm 2(1-2-3)
Preparation for Field Experience in Biotechnology

4374502  nsRnUszaun s wavalulagfinnim 6(540)
Field Experience in Biotechnology

WUUTi 2 awRadnw

4374503  MSWIPUANNNSaNAnNAAnwIMIGalulagTInm 2(1-2-3)
Cooperative Education Preparation in Biotechnology

4374504  annadnwynamalulagdinw 6(640)

Cooperative Education in Biotechnology

3) UUINIVNADNLES lddeandn 6 wuaeia
Iideniseusiedvila q lundnansmidaaeuluuminendesivdgaazan
Taglugrusiedsnaessuninal tazdaqluidusiedvnnuualmsoud ludundieis

Tunawinsdnusavesanansanunil
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AUNIEYaLAYIIEUTEIITEIMIaznlaeian dlundngns

[

BVSVAUTEINTIOITT UTENBUMELAY 7 B8N LANUAUIUAIN

AUSHE 3 U RN NN LTI I
WBUSYE F7 4 PUNYD JUY I9TLAUAINNLINIY
LAUSE PN 5 PUNYD ANYLL LD
BUSYE #N 6,7 PUNYD APUNBUTE.

1 2 3 4 5 6 7

\—p ANAUNDUNAY

v

v

v

ANwaLL LTI

v
o

FUUNIDIEAUAMUINGEY

NUINIV AN IV

W@USHEN 5 laandnuwaziiionivly fall

(%
P

0 nguAviiliannsadadmgiuilals 437-0-
1 nguisitugu 437-1-
2 ngxdvmnaluladTinnqdunse 437-2--
3 ngaivianeN AT iosiy 437-3-
4 nguivITluanauasiAIng1Fans 437-4--
5 NRuvHNUsEAUNSaRYvITNLAZENRaAN 437-5-
6 NANIVINTHULUILALNITINY 437-6--

ANURLEVDITIUIURUIY AR

A98198U  3(3-0-6)

=

LWBUFIN 1

'
=

LGN 2
LAVAIN 3
a

v A
bAURNIN

YUY
YU
YU

YUY

UIUMNEARTIY
TN uireduany
Il iRreduany

FTUIUYILIAN WP IUAULDIRDEUA
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Ui 1 aemsAneil 1
nguIv SWERY Fa3 ienn (n-U-a)
v v Anwaly | GExo Heonisuu 6
NUIAIYURNZ
nNaNIY N 4131014 | Wandiiugiu 3(3-0-6)
NENIVIMAU 4131015 UFtRnsHAndfiug U 1(0-3-2)
naNIY N 4231101 Al 1 3(3-0-6)
NANIVIMAU 4231102 | UuAnsiadl 1 1(0-3-2)
NANIY LAY 4331118 | FAvenitugu 3(3-0-6)
NANIVIMAU 4331119 URTRMS T INefiug 1(0-3-2)
FIUNULNA 18
U 1 aaAnsAnunil 2
GGEGL AU Fa3vn ienn (n-U-a)
vanadvANELY | GExoox Henseu 9
NUINIVUANE
nANIY LAY 4231103 | ipdl 2 3(3-0-6)
naNIYILAY 4231104 | YfdRn1siadl 2 1(0-3-2)
NANIY LAY 4511101 AdAFARSiug Y 3(3-0-6)
naNIY LAY 4371101 a%7INeN 3(3-0-6)
NANIVIMAU 4371102 | UfUAn1598%3Imnen 1(0-3-2)
FIUNULNA 20
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UAD.2

Ui 2 aemsAneil 1
NENAY SWERY Fa3 nienn (n-U-a)
v AnAnIAlU | GExoo \Honiseu 6
NUIAIY NN
nANIYILNY 4511403 uﬂa@éérﬁéQﬁu 3(3-0-6)
nafimemea iU | 4372101 | Bedldmumalulagdiniw 3(3-0-6)
nasiviemea U | 4372102 | UURNMsYwelldmSumelulag T 1(0-3-2)
nafimemea iU | 4372103 | wnAlulagdinim 1 3(3-0-6)
nafimemea iU | 4372104 | UdRnmsinalulagyanin 1 1(0-3-2)
FIUNULAR 17
U 2 arAnnsAnuil 2
NENIV WY do3vn milein (n-U-a)
MuAIRNNILY | GExoox Haniseu 9
NUINIYNANE
nasfinEmen deiu | 4372105 | walulag¥inim 2 3(3-0-6)
AR O | 4372106 | UdRnismalulagdinin 2 1(0-3-2)
AR I | 4372001 | nwdangudmsumalulagdinan 3(3-0-6)
nasfinEnEn e | 4372201 nsvinluseAugnavnssy 3(2-3-6)

SAUNULAR

19
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Ui 3 aemsAneil 1
NENAIY WY oA wienin (n-U-a)
NUIAIYUNRNE
naivmea U | 4373201 | wAlulag¥inmeImis 3(2-3-6)
nasfinamen iU | 4373001 WIANTTUHARS UG 3(2-3-6)
wAlWlagdInw
nasivIemnea U | 4373002 | A35EIUTIANUNIdELaYAIY 1(1-0-2)
Uaendenainin
navnes iU | 4373401 | welulaglemnssuiugenans 3(2-3-6)
rgafivnaw TR | 4373003 | insesilemamaluladfanm 3(2-3-6)
NIVIRINEATUTDN | X0000KX Henseu 6
FIUNULNA 19
Ui 3 anemsAneil 2
NENIY WY o3 wienia (n-U-a)
RUINIY AN
nasvmeA U | 4373004 | MsUTENOUSIND LU 2(2-0-4)
walulagyinn
rgaivawwimaleiy | 4373301 | welulaBanwilomsiiannviesiu 3(3-0-6)
nasivemnea U | 4373601 | IRNdevnawmalulagyinn 1(0-3-2)
nasimamen iU | 4373602 | dunuimanalulagiinm 1(0-3-2)
NARWAMEATURBN | 500000 \Honiseu 6
NUMIVUFBNET | 200000 \Honiseu 3
FAUNUEAN 16
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UAD.2

W 4 anansdnend 1
NgUAIY WY oA wegin (n-U-a)
NURIY AN
naiMemEa U | 4374601 | FFpmiamalulagdinim 3(0-6-3)
NAARVMNEATURBN | 300000 \Honiseu 3
N3N 4374501 | MIwsERNUIEAUNTAIN AN 2(1-2-3)
Useaun15aiignTn mamalulagainin®
D) %39 2(1-2-3)
4374503 NSRS JUANNS BNEUN AN
mawmalulagaanmw
NUINIVUADALET | 30000KKX \donisuu 3
FAURUAA 11
W 4 aensAnend 2
NGUIY WY Y3 nein (n-U-a)
NUINIF NN
N3N 4374502 | MsANUsEAUNITARTITNNNG 6(540)
Useaun13aiignan wialulaganin®
%30 %30 6(640)
4374504 annafnwmmanalulagdinine
FAURUYNA 6
UL

*dusulnAnunPdentnUseaun1sainvIw

**ANPSUNNANYILADNANNARN W
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3.1.5 AN95UYS18YN

SV GRLE)

GESL101

GESL102

3.1.5.1 wuIndwAneNaly
3.1.5.1.1 NgUIVINWINALNITRRENS

YBWATAIBIUIYITIEIUN

MMudengunaly
English Adventures
AFNT d1uU 1ATIATINNIYIINULAZDTIUNTY)
| o ] | ¢ M ¢ 4
muaaiugﬂl,wumq o 1UU AnpURs was deseulail Lazde
QI a 6 a wva |1 o‘d‘ o :;
AIWUN LLazﬂﬂﬂgummuamumimwmﬂufﬂ‘wﬂuuazuaﬂ
VeusU WelnseNANuneNgnsUURaTluTInUsein iy
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.

AENDINGENTAF U
English for Dream Achievement
inwgnsldnundnguitonsaiaseuildiuiinnns
Funwalnu wnawnueng 9 Aldluanuiivihen uasiiundu q
78911571911 TauTensldnnsinguiasmaluladifients
WaueuluguLuus 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.

U(n-U-2)

3(3-0-6)

3(3-0-6)



SWa YN

GESL103

GESL104

GESL105

27

FBLATAIBEUIYTI8IUN

Sldnwlng
Arts of Using Thai Language

vinwgn1sdeans Aavznsldniw msgeuasnisagy
A NTUAULEUD WaZNIWYUNINIVINIT

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

oral presentations and academic writing.

W@EInTEINLAd
Malay Language Fun

MiNweaun1sile NIYR 115810 Uazn1sileu laeliu
wnwe nsilanaznsnadImiunisd eans aeauninuium
mafuimusssy Wen1stnlUlFludiausedfu

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.

walanudulatide
Hello Indonesia Language

WNweAuN1TIe AR 11587 warN1T e taewdy
ﬁﬂmmiﬁmmmmmﬁm%’umaﬁéma ADALNIAUIUNNIAY
Sausssudulaiide Wonmnhlvldludinuszsriu

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.

UAD.2

Un-Uv-92)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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SV GRLE)

GESL106

GESL107

GESL108

28

FouazArasureTEIN

synfunwdiu
Fun with Japanese

yinwgiumsils mayn Mserusazmadeunwngiy
Tnguiuinuennsitauagnisye Wensdeasludinussdiu
waziasuasmuilanudsputaztausssussninglnelay
FUulneldRanssumsysannmsmean

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.

YU UNIWILNIUE
Entertain with Korean
ANwEAIUNITHE AI5NA 115870 a1 TEUNIY)
= ¥ % o £ dl'
N lagidwinvenisiauaznisnadmsunisdeansly
PInUsraniu
The language skills: listening, speaking, reading and writing

in Korean, focusing mainly on listening and speaking for daily life.

WAALWAUNUNIEIU
Happy Chinese

L% L3

JPUUNTRONELILAEITNSUSN YT SeuIAmAnY
wagunaunnATIuegviuaie AnufuRnisile wa 811 uag
Fou wiuaSoudanuueniaserinefaussalne-3u

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.

U(n-U-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SHEIYN
GESH201

GESH202

29

3.1.5.1.2 N{UIVINYLUAENT
FouazArasureTEIN

NNWYIN
Life Skills

ANNLNY AUEIAVDIINYETIN NANNIT LUAALAY
nouifiAsadostunginssuayud nswauiaustoniadiy
$19n18 Iala 91sual wazdian n1siasunllaegslasATey
quvSaunLn Msdeaseddud maSeudifiensiudsuutas
AULDY NITANTTUUNIANYAINTYDINULLILAZN1TAITINTATIAR

U

NMSATEMIAMNTALEIVTAUSLUUDIATIN INYEN1TAALAZAIT
Andsszuvindriindediusuinuedinluansswi 21 auna
FnuarmsiFeu maduiuiinfpuagiinuae

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.

USygyazaAaun
Philosophy and Religions
(3 a ¢ v
AMUVLNY BeAUITENOU NTIATIE Uy muesUugn
WAZAIAUT @1971U99UTTYT AUFNNUS LATAIUUANAT
FENINUTVEYMaTANEUT AUAINRAITIVOIUTVY AL ANEUN
VANANADUVDIANAUIAN 9 UNNANTITULITRIIAA N IN Y

sEAUUAAe ATBUATY dau LialviinduAninuasduRay

UAD.2

Un-v-2)
3(2-2-5)

3(3-0-6)
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SHEIYN

GESH203

GESH204

30

FouarAosuresein
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.

NYBINUAINIY
Human and Aesthetics

WUIAR mwﬁmmmmﬁaaﬁu a9AUsENOUNNAAUY
AuRs wagfalznisuans n1sUszendbdludinyseandu
nsnserinluAMAIAINLNY

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.

2wl Tadzenn
Youngster with Good Heart

N13133a N30 UN1INITH Fnddnansisue
nsusnueznalszlevddiudinaznalszloyddiusiu
N15RAIUTINYDIYUIU  VINWENTLUIUNISAN Ysusssuludsay
vanUfuguasusRaneifiailetosiunisain

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.

Un-Uv-2)

3(3-0-6)

3(3-0-6)



SHEIYN
GESH205

GESH206

31

FouazAodureseIn

uUnduyuvu
Community Detective

ﬂ’]’]ﬂJ‘VIiﬂEJLLaSﬂﬁﬂmﬁ’]ﬁiy%@\i%%}ﬂ/\l%ﬂﬂiﬁﬁﬁﬁuL%ﬂﬁ@ﬂau
qﬁﬁ@@mﬁmﬁlu WIS NEINTANSAUWAT 098 U N15FUAUY
NENGINTANTAUMATDBY NTZUINITIANITATAUWAT D3RY
ﬂ’]i‘U%ﬂ’]iLLaSﬂ’]iLNEJLLWﬁﬁ’]iﬁumﬁﬁ@ﬂau

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

Information services and dissemination.

UYweYRA
Humankind

BNTUEUY ¥ 15855 5UINTIN/TRIUTTIUANFUR S
LayMsAeansTEVIiure sy wevA MsliTinnulinsgrun
Nnwen13a15983nbuanslnduasaninzinginisaiuay
annyneosaiveayedmaiilatlyvinaznisuudieiie
ABgTORAlUYNAN LN

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.

UAD.2
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Cyber Security and Confidentiality

ANNNNY ANEIAYIRIAUUARAf BN Alulad
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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.

winnssuinald
Do it yourself Innovations

NISARLUUATINATIA Usenn JULUULALDIARINI VRN
winnssukazmalulad NTEUINNITORNLUULALAS1NUIANTTY
shesesnnianmdelivietaniimidieluviesiu mmagey
uinnssu nMsUszgndlduinnssudumnugusludiosiu v
213 NKarTINUTEITU NADAIUNALNSNITIANITUINNTTULAL

waluladeengnanaiienisnidlve

Un-Uv-2)
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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.

Tmusssuuazdndnuaifosduadeln 3(3-0-6)
Local Culture and Modern Identity

Usgddmumduun aude AavsuazTmusssy
Uszinel Qidayayn Fawandon AaUnssy uarsnanuaiviosdu
AUUMAINITITEUIUDIYNYY

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

learning center.

3.1.5.1.3 NguIVIHIANAIENT
FouazArasureseIn un-U-a)

nsldaInludeauadelng 3(3-0-6)
Living in Modern Society

wuaAmAn JUwuu inwelunisandudialudeay
JaqUu nsujuReudunaided aadiunaia Fnasisas
nsunlvaarunisal aszndndsnisaniudinludsanadelna
wuIN19N13UUAnUluTInUse91TU nsuSudnd A udeay
atelminazaniun1sainieden

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.
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iosduvaL
Our Local

UsgiRmuluun dnwauzniesmenin ssuuiing dau
wiswgia Tausssunaziddisluguimeiaaivaman uasudo
JMInaNa LATYININBLNEILALIATINITNTEIIVAT N1TATN
Inanssy duaduansTIy B3u55n Lavnthiiwaliles

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.

awgausula
ASEAN Together

e UDIRUUALANS 5 Tuuszanaue LU anwuzved
éTmawa’fﬁuuaiiﬂuﬂim’mmmL%uLLazﬁuﬁﬁmuaﬂqﬁmﬁ
andou Jadenedany Tausssu wazn1sidesfiddninade
9AAMNITNUINT WAAALITUUTANTIUNITUINS Tadei
NOLAAUTANTIUNITUTNIG LazuTRNTTUNITUTNITURIUIZLNA
A 9 Tulssraue oy

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.

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

3(3-0-6)
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The King’s Philosophy for Sustainable Development

wénms uwAansElvusvemmsziegilusvnad 10
APUNNY NANAR MNP wasnanUUAveeAIansnIzsIv
Mnlasansdudounannnsznedi3 Jonail 9 ndnisnisdnla
B9 hagiaun TanUSYe1TeATUERaNaIiEs Yann1sNsIIuY
23 48 mMsysanmsiieUsegndldaindegsin “9 wii 91n
maninszi1v” InensufiRneausiiiensiannviosiu

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.

Wdatiag
Young Entrepreneurship
msdongshaasielvl mawFeumunioudeduiugife
WINNTTULALNITUTINTIANT N1TIAM LV AIUNY NTATIZN
ANNNWINRBNTINY LllENATYERuAEIAIALA 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.

UAD.2

Un-Uv-2)
3(2-2-5)

3(3-0-6)
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Laws and Creating Good Citizenship
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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 ngudviAainAans IngrAansuazmalulag

FauazA195 U8RIV
n1sAnlugafddia
Thinking in The Digital Age
AMUVNEYBINTTAR UIFENUFIVVRINTTAR FNUEYDS
N13AA NTBUIUNTAR ATINANanswasnIstAmana n1sUssend
a ¢ A v aa o w aa aa v
nendaeaniivon1sunlayiludinused1iu nluyandva
nsldaunsaifdviawaslusunsuUsend nIsauALaNTaumNALAL
v a a a 4 (%) aa v
nsUszendld gsnssuddnnselind n1sdesiunuiedugnfiva
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.

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

Un-Uv-2)
3(2-2-5)
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TUsunsuuszandainaudnluia
Office Automations

AuTIA vafudTnausaludd nsuszeneld
aoufimedludineu nsldlusunsuuszianasifiedanis
Nwenas M3ldTusunsuAIsRIwINd Ennsedndifionis
e TWwnsudaue WWswnsudeansludiineu WWsunsu
UszgniuumanIn

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.

Fingalmifudawanday
Modern Lifestyle and Environment
nsuszgnianddosiuduinemansuasmalulas
il lumsheseaniunsaimmsnenssssuwa dauandon
war SRR Wi oadremunszmingsnnusul avaude
NSNEINTFTITUYIA WA zd wInd oy Samﬁam'ﬁau{ﬂﬁ
NINYINTTTTUYIAUALNITIANTABNUR IRdannd0IAUNIT
aliutingaln
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.

UAD.2

Un-Uv-2)
3(2-2-5)

3(2-2-5)



UAe.2

SV GRLE)
GESC404

GESC405

GESC406

38

HouarArosureTeAIn

FUAINIIUYA
Modern Health

mmfﬁmﬁuqmmw ANAY AINLLATEAKATNITINNT
ANUATEA AUUABANENIFUNN ﬂaﬁmiﬁugﬁuLﬁﬂ’sﬁuaﬁwﬂi
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Health knowledge, happiness, stress and stress
management, health safety, the fundamental knowledge of

food, food consumption and exercise.

unAuairtaya
Information Explorers

nsldinaluladiil eduAuansaumea lagld Database
Searching, OPAC LLazmié’]’mms%’aga‘Imﬂ% Google Application
wag Application u 1 lun1sdanistoya N1SITEUVTIUIUNTY
wnwensldasaumangeilasesssu ndeuanisuiiaue
maaumﬂiugﬂLmuﬁﬁmﬂwmﬂ

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
o a aa 1 1 U L dl ¥
msmufiutinegaimiuiumsidsuwdasvedlan 1Wila
ANNAUNUSTENINEITUVIR uywd wavassnds n1sldnasauly
FInUsginiu sruviine naenauesAnuInaIng manslan
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Un-Uv-2)
3(2-2-5)

3(2-2-5)

3(2-2-5)
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FouazArasureTEIN
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.

UIANTTUNISNEAS
Agriculture Innovation
AMUAIAYUINITNEATIUTInUTEdnTu g3nanEns
Jeadu inwnsmadenwavarunainvanenisdaninlussuy
MeNYRS Inwasietununs invesUasnsdeuasnisUsyenald
Qﬁ‘i’jiy@wﬁmﬁu ANuAMITLnAlulagnsineasLazu NIy
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.

n1sdanisgsnaseulall
Online Business Management

3aUsznIen1sis uUsenevgsnleaulad NAn1uas
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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.

UAD.2

Un-Uv-2)

3(2-2-5)

3(2-2-5)
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3.2.5.2.1 nguivunu
FouazArasuneseIn

NEndhugu
Fundamental Physics

NaFERS MULAZIAN NMdukazARULEsY narans
Yoilva gauuwarnans auuliiuasauuwimvan Handealvl
ot lUldussleniludinyssd funasindnvosiSounday
Gkl

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

UftRn1sHandiugiu

Fundamental Physics Laboratory
UiRmstaduluilomiiaondostuneividndiug
Experiment emphasizing in context of the subject

of fundamental physics

Al 1
Chemistry |
unth Tassadseznon Mg Wussiadidoay i
Surstiley USuaansduius uia veunm ansavany vesuds
Introduction; atomic structures; periodic table of
elements; principles of chemical bonding; principles of

organic chemistry; stoichiometry; gases; liquids; solutions; solids

Uun-U-9)
3(3-0-6)

1(0-3-2)

3(3-0-6)
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FouazArasureseIN Un-U-2)
UUanisiadl 1 1(0-3-2)
Chemistry Laboratory |
ansUaendtluresufiinined wedadewuluns
UFtEnsied adanisldindesdeniugu weiansuenans
LUURI 9 115809 TAsEvns fuuunTEaY MINauUsIILAT
MINduaTUdIL NMInedeURAENTANIINEANYBIAT AT
LIBUAITAZAIY NITHNNAN
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

\Adl 2 3(3-0-6)
Chemistry I
s1e3viiGeusuInteu : 4231101 1adl 1
Pre-requisite : 4231101 Chemistry |

JauFansiall auvnarnans wldnades aunaiadl
aunaleonin uasailliidossy

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

electrochemistry

Uuanisiall 2 1(0-3-2)
Chemistry Laboratory I
s1e3yfiSeusuNIneau : 4231101 afl 1
4231102 YjUan1siadl 1
Pre-requisite : 4231101 Chemistry |
4231102 Chemistry Laboratory |
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Uvinsiferfususuiazeansi snsvesufisen
AufouresUfAsen Arasiivesuiia aunainiaugaloosin
WovvesaIsaray @1sazareUunnes madanistnmse wad
fanfinuazfndliveswad waasdninslad

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

FrAneiugiu
Fundamental Biology

T8n1IneTnemiansd quauUAvesd ¢ 93n
ansUsznoumuailuddidin wad lassadauasntiiivesdiy
wardnd ndnn1sa1eneANIaNugNIIN nalnresITwuINg
M3 MUNUsEANANETIn Dnrineuazngingsu

Scientific  methods; properties of organism;
chemical substance in organism; cell; structure and function

of plants and animals; genetic heredity; mechanisms of

evolution; classification of organism; ecology and behavior

UfvRnsTAneniugiu

Fundamental Biology Laboratory
edviiFeuriiuinniou : 4331118 F2Anerugu
Pre-requisite : 4331118 Fundamental Biology
edniiGunugiu : 4331118 FaAmefiugiu
Co-requisite : 4331118 Fundamental Biology

U UANsA eIt uITMIMIneImans ndesganssey

a Ada s

a5 dluAd T waa ol afulardnd NMIWULYad NIFILUN

UssnVAdiaie szuuline wasngAnssy

Un-Uv-2)

3(3-0-6)

1(0-3-2)
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Laboratory of scientific methods; microscope;
chemical substance in organism; cell; plant and animal
tissues; cell division; classification of organism; ecosystem

and behavior

8Y2INEN
Microbiology
Useifaruduuivesnadiinel ndesganssad
lassasuasntiNvossad melalugudmsunsAnygauvsd
§1507M13 MINILA I A1TLATYLAULA UazluuLNUaFTuves
a a6 o a a6 66 ¥ J
aUn3d WugnITveRdunIduarnisuseyndld nsduwun
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Usianueadunid 3897ne1dwindauiasnisussynald
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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

UUAN159a339men

Microbiology Laboratory
MeAviBEuRINiBY : 4371101 3aT73nen
Pre-requisite : 4371101 Microbiology
eAviiBeuaIugiy : 4371101 9aT7Anen
Co-requisite : 4371101 Microbiology

WAlANUF LAY YeINTANYINRaTIINET

Basic techniques necessary to microbiological study

UAD.2

Un-Uv-2)

3(3-0-6)

1(0-3-2)
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FouazArasureTeIv
AdlnAaRTiugY
Fundamental Mathematics
L6 F1UIUTI Wiqmml,asmil,wﬂﬁmizﬂau AUNg
wageaun1s Wndulaznsm
Set; real number; polynomial and factorization;

functions and graphs

LT EERIRNGT
Introduction to Calculus

v a 1
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Pre- calculus; limits and continuity; derivatives and

applications; integrals of single variable function

3.2.5.2.2 nguIvIANIZAIU
o W =
UIAULSU
YBWATANBIUIYITIEIV
[ o o/ SR
AMuenqudnsumalulagdanimw
English for Biotechnology
ANSANYIAIUUTENDU WMATANITEIU NISAAIINIIN
AMNWALNIIN wazAIFENININAlLladtInIn BannIsT ey
UNAMUNIITINIG NSUBEUBN A UMALULATTIA W
A study of contents, reading skills, interpretation
from figures and graphs, and vocabularies in biotechnology;

research journal writing skills; presentation in biotechnology

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

3(3-0-6)

Uun-U-9)
3(3-0-6)
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Foaadansumalulagdanin 3(3-0-6)
Biochemistry for Biotechnology

wilgesarsiulansn nsaevdilu TUsAu ladu uas
nsniaraen lassesne aud® uesmevinuvesoulsd Anuunusddy
vesansang o luwaduazielfe n1steneanisiugnasy
N5ABATIETLUTAULAZNITAIVANNNT 1AL

Chemistry of carbohydrates, amino acids, proteins,
lipids, and nucleic acids; structures, properties and
mechanism of enzyme; metabolic pathways in cells and
tissues; transfer of genetic information; protein synthesis and

biochemical regulations

Uuan1syaalidmsumalulagyinin 1(0-3-2)
Biochemistry Laboratory for Biotechnology
edniiSeuRantay : 4372101 FuafidmdumalulasTanm
Pre-requisite : 4372101 Biochemistry for Biotechnology
sfm%ﬁﬁ{%auﬂw@:ﬁu : 4372101 Fuaddmsumalulagdanm
Co-requisite : 4372101 Biochemistry for Biotechnology
UfURnsiiaenadestuidenilusieindaaddmsu
waluladyinw
Laboratories that corresponding with the context

in Biochemistry for Biotechnology

walulag¥aniw 1 3(3-0-6)
Biotechnology |
edviiBeusilunineu : 4371101 38373nen uaz
4371102 YJUAN159a329nen
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory
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Aunuie Useiaannuduun wasTimuinisves
weluladdinm ndnnsiuguveanaluladdanm nszuiunis
walla wagkdnduaivoanaluladTinin a35Ing1vesaunsd
WAURATULAENALNNITAIUAL TAINTTUWNUTAIENT F1u
wazluloduesuifin wmalulagdginimszavuilu IAinssy
N38UIUN13TI0IN nrseenuuudeUfnial wazaniaed
WilgauYeInTEUIung waluladeuled

Meaning, history, and evolution of biotechnology;
basic principles of biotechnology; related process,
techniques, and product in biotechnology; microbial
physiology, metabolism and control mechanism; genetic
engineering, genome and bioinformatics; nanobiotechnology;

bioprocess engineering, bioreactor design, and process

optimization; enzyme technology

Ufuansmalulagyinan 1
Biotechnology Laboratory |
MeAniiFeuruannay : 4371101 9a%73nen uag
4371102 UUAN1538823neN
4372103 wAlulagyann 1
Pre-requisite : 4371101 Microbiology
4371102 Microbiology Laboratory
4372103 Biotechnology |
se3viiGeundugiy : 4372103 waluladdanw 1
Co-requisite : 4372103 Biotechnology |
URnsiiaesadostuionluneinmaluladtanm 1
Laboratories that corresponding with the context in

Biotechnology |

Un-Uv-2)

1(0-3-2)
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wialulagyaniw 2 3(3-0-6)
Biotechnology I
se3YfiSeunuNIneu ; 4372103 walulad¥anaw 1 was

4372104 UfuRmsmalulagynw 1
Pre-requisite : 4372103 Biotechnology | and
4372104 Biotechnology Laboratory |
n1suseyndldinaluladdanindusing 9 1y 01m3
NEAT AINden warn1swme Hudu WsugAIans AnsUns
nguane wargshaniigitostumaluladdanim a3usssumis
wialuladnw anunnavtmanalulagdinin nsafne
Various applications of biotechnology such as food,
agriculture, environment and medicine etc.; economics,
patent, laws, and business relating to biotechnology; ethics in

biotechnology; recent research in biotechnology; case studies

Uianisimalulagdanin 2 1(0-3-2)

Biotechnology Laboratory I

sedyfiSeununnneu ; 4372105 waluladfaniw 2

Pre-requisite : 4372105 Biotechnology Il

s'm%'lﬁ{%auﬂ'm@:ﬁ'u : 4372105 wialulagdnn 2

Co-requisite : 4372105 Biotechnology I
UfTRnsiiaenpdostuidomluneivimeliladtanm 2
Laboratories that corresponding with the context in

Biotechnology I
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4372201  nsvdnluseduananssy 3(2-3-6)
Industrial Fermentation
enilBeurunnay : 4371101 9a¥7ven uay
4371102 U§jURn159a%7amen
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory
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Andangaunsd N1sUSulgsaenugauNsd n1smaniiei
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AUNBAIANTVINITLAT QYaznIsNAALUnIUalas n1sAne
wazidunveaniaeifldaingdund 1wy toulwsl ndaanu
F10 uazarsAinegRaIvnITl NAnS i oguaINLaL
211NN N15UITEYNALTAAUNT EN1AIUNITINEATUAE
dawndon Tnawunaialnd 4 nadumealuladdinnfiee
UsuussuszAvininaesgmaminssumani UjiRnisiiaenades
fuiifommaussens msAnvuenaaui

Industrial microorganism; isolation and screening of
microorganism; microbial strain improvement; optimum
conditions for fermentation process; fermentation process
and control of bioreactor; microbial growth kinetics and
metabolite production; study in detail of microbial products
such as enzymes, bioenergy, and industrial chemicals;
health care products and fermented food; applications of
microorganisms in agriculture and environment, by
highlighting the new techniques in biotechnology that can

improve the efficiency of these industries; laboratories that

corresponding with the context in the lecture; field trips
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winnssunandugimanalulagydanin
Biotechnological Product Innovation

AUYNEVDIULTINTTULAZ AR AT IamAlUlaB TN
uinnssuveanada ia3ssilonanaluladdinim ansuiulse
UTANTTU NIT0ONUUUNARA 9 UTHNTTUYDINE A
walulafTnmlugramnssuemns inums Asnnden Lndunssu
wazias eed1on wunlduvesutanssumameluladdininly
Jaqdu

Definition of innovation and biotechnological
products; innovation for techniques; instruments in
biotechnology; innovation improvement; product design;
innovation of biotechnological products in food, agriculture,
environment, pharmaceutics, and cosmetics industry;

current topics and prospects of biotechnological innovation

AI581UTTUUNIYUAZAMUUADANBNIITININ
Ethics for Researchers and Biosafety
ANEUNUSSEIINOINeImanswaswalulag iuAasssy
LaLAILTITY ﬂ%ﬂﬁiiuﬁugm IYFITUNAINYIAEAT AITLIUTTEU
tinids asseussumslidnd maideluiyud ssfveuidsses
AUNIInaliAnazszauANUanf 8NeTININ NONUIB LA
ngsueuifeatuaudasademstunm
Relationship between science and technology to
mortality and ethics; basic ethics; ethics of science; ethics for
researcher; animal ethics; human research; risk group of
microbial pathogens and biosafety levels; laws and biosafety

regulations
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wSasiiomanaluladdanin
Instruments in Biotechnology

audiiugiuAiueiesdoinemans vinnisvie
voupdesilefietestumaluladdanm 1 edesingamyd
fonfives wiewmuwies fudenuds wiess ifetuswhilath
fovauou fuaonde daaniu fusmuuiisanuen ndosansami
alalnslnlnidwes iuanazUiundnlud® Real-time PCR
w3siuiuudonuds lulasmandanes wazdon Wudy

Basic knowledge about scientific instruments;
principles of instruments in biotechnology such as
thermometer, pH meter, centrifuge, freezer, balance,
autoclave, hot air oven, biosafety cabinet, fume hood, static
and shaking incubator, microscope, spectrophotometer,
pipette and autopipette, Real-time PCR, freeze dryer,

microplate reader, and bioreactor etc.

n1susznaugsivlumemalulagdnn
Entrepreneurship in Biotechnology
ArwdiuguveamsUsznaugsiamamaluladdinm
wliuvesgsiawmalulagdinnluseduusemanaz seavaing
nszuumsTddylumsiidumsiloyssneugsiamaluladdanm
NAYNSNINTINIUATNITIAYIIUNUTIAD NITHHUINITAAIANIG
walulad@anm niswidediannsednd n1sasiesiuen
goulau walian1saneguaum nsesnuwuudulnngding n1sen
vhunugshamaluladdinim nmsiausdaogauisviauiy

gsnamalulagdinim
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Basic principles of biotechnology entrepreneurship;
trends in biotechnology business at national and
international levels; important process in biotechnology
entrepreneurship and business initiation; business strategy
and plan; biotechnology market development; E-commerce;
creation of online store; product photography techniques;
infographic design; practice on developing biotechnology

business plan; presentation of biotechnology companies

wAlulagdan1ne s

Food Biotechnology
HanIgnuvounalulagyinInsenun INYasingAu

AuAMIELAYUINTT kagnseuiunsklssUlugnamnssue s

nsUszenaldIsnisuasinataniamealulag@innsumalulad
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Effects of biotechnology on quality of raw
materials, nutrition, and process in food industry;
applications of biotechnology methods and techniques in
fermentation technology, enzyme technology, genetic
engineering, protein engineering, and bioprocess engineering
for modifying food components to improve or get new
valued products; methods to increase effective production

process and analyze food components; laboratories that

corresponding with the context in the lecture; field trips
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walulagdnmiieniswaiuiesdiu
Biotechnology for Local Development

n1sdiauinanalulagdininluldussleydly
N1SRAUIAAINNTTUDINT LNWAT LATNITHNNG nfidayan
viosiufliAsadestumaluladdanim msdsegndldanuinis
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Tuvesdu weluladdinnfumsudtguiasugianasdeny
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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

walulaglanssunugaans

Genetic Engineering Technology
wann1sdeaRureddmnIsuiugmans (N13asemou
a3 = a ¢ o A a A caaa
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Principles of genetic engineering (construction of
recombinant DNA molecules; DNA library; analysis and
isolation of recombinant microorganisms), molecular tools
for studying gene function; genetic engineering of animal and
plant cells; applications of recombinant DNA in various areas
of biotechnology and on human genetics; laboratories that
corresponding with the context in the lecture
8vemamalulagyaniw
Research Methodology in Biotechnology

Ariuguiisatumsise sudeuiside adailily
MUITe TUsuATy SPSS inAlAN191T8uRi19398 LA1lATII9E
FRNUMTITY LAZUVABNNE NENEUNT AT MIdoUA AT
auUasndtluieslfoinng wadafiugiunisgadiiveuas
wialulagdanaw

Basic knowledge of research; research methodology,
statistic for research; SPSS program; writing techniques in
research topic, research proposal, research reports, and
research articles; research publication; research proposal
defense; laboratory safety; basic techniques in microbiology

and biotechnology

dunumnamalulagdaniw
Seminar in Biotechnology
NN3ANYILAYNITIIUTIUDNAITIVINITUAZIIUI TN
walulad g0 MITPUET8IUAENTIATIER oA NTTAYN
891U MILEue kaznseiuse
A study and collection of the academic documents
and research journals in biotechnology; data editing and

analysis; reports, presentation and discussion
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Research in Biotechnology
edviiSeuuanteu : 4373601 333Temameluladdann
Pre-requisite : 4373601 25739eN19nalulagdanin
mssium i TemudlasadSefinumsaeuiud iy
neAvIFITemamalulatanm meldmsguavesoransdiuinm
Performing research according to the defensive
research proposal in course of research methodology in

biotechnology under the advisor’s supervision

WRONLS8U
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Enzyme Technology
ﬂmamﬂ’ﬁmﬂmamwLLazLﬂﬁmmLaulﬁziﬂ N1IAIVANNTT
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Physical and chemical properties of enzymes;
regulation of enzyme synthesis and activities; enzyme
kinetics; isolation of enzyme-producing microorganism;
enzyme immobilization; industrial application of enzymes;

laboratories that corresponding with the context in the lecture
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waluladiiins
Fungal Technology
eAnilGeuruainay : 4371101 3aT29ne1 uag
4371102 U§URn39a87meNn
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory
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General characteristics of fungi and slime mold;
classification, growth, physiology, reproductive, and
importance of fungi; relationship between mold and other
organisms; phylogenetic of fungi; starter culture preparation;

economic mushroom and fungi production; laboratories that

corresponding with the context in the lecture

waluladdnndan
Yeast Biotechnology
eAnileuruney : 4371101 9232980 uay
4371102 UUAN1538823neN
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory
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Types and general characteristics of yeast; benefits
and importance of yeast;, yeast culture techniques in
industry level; factors and optimum condition for yeast
growth; selection and improvement of yeast strains;
production of various products from yeast in industry level;

laboratories that corresponding with the context in the lecture

A196NUIATNAINGTTUYIA
Antimicrobial Agents from Nature
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Sources and types of antimicrobial agents derived
from natural organisms; properties, mechanism of action,
extraction methods, antimicrobial activity testing and utility

of antimicrobial agents; laboratories that corresponding with

the context in the lecture

wAlulagdINIMNIeNISINYAT

Agricultural Biotechnology
waluladfnwiAeafunisldgdunigmiulselowd
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Biotechnology in utilization of  beneficial
microorganisms for agriculture; microrganisms for soil
improvement; plant growth promotion; plant pest control;
genetic engineering techniques for plant and animal
modification; agroindustry; microorganisms for ecological
and environmental improvement; laboratories  that

corresponding with the context in the lecture

walula8TnmEswindan
Environmental Biotechnology

Audd et yuaRi uiiAnaInn1sinuATLAL
gna1mnssy Jaduuaznalnnisaaiefivesarsineuaiiy
nsdegaaearsUud ounsdinin nsdanisTaneunde
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AIAUTTENY MIANWIUBNEAILT

Importance of pollution from industry and agriculture,
factors and mechanisms of pollutant degradation; biodegradation;
waste management; air pollution treatment; wastewater treatment
system; eco-friendly products; bioremediation; laboratories that

corresponding with the context in the lecture; field trips

walulag@nmnansia
Marine Biotechnology

AR resnAlulagdiIn Wz J9dInlungia
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Importance of marine biotechnology; types of
marine organisms with potential in marine biotechnological
applications; types and production of marine bioproducts;
isolations and purifications of marine bioproducts using
biotechnological methods; applications of biotechnology in
marine bioremediation and pollution control; laboratories

that corresponding with the context in the lecture; field trips

walulagyaninszauvunlu
Nanobiotechnology

fugrunmadumaluladuily Yssavwestanuunaunly
N1sM3ENTanvuIAEIly n1sduazviiansuiauilulagly
PAunIduazansnnssaueAsy q wilumaluladszduluana
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Fundamentals in nanotechnology; types of nanomaterials;
preparation of nanomaterials; biosynthesis of nanomaterials
by microorganisms and other natural molecules; molecular
nanotechnology, applications and trends in nanobiotechnology;

laboratories that corresponding with the context in the lecture

WANIAINTIUNTZUIUNITV NN

Prinnciples of Bioprocess Engineering
NANNISNIIAINTIUNTEUIUNITTININ QUANAATUDS
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Principles of bioprocess engineering; growth kinetic
and nutrient utilization of microorganism; discontinuous and
continuous fermentation; extension of production and
product separation; laboratories that corresponding with the

context in the lecture

(2) nfuWUIDTNLALTDIDY

4373302
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ansusinaais
Traditional Fermented Foods
ednilSeurunay : 4371101 9232980 uay
4371102 Y{URn159837mMeN
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory

Ummwumﬁ;ﬁuﬁﬂummwﬁﬂ&?ﬂLam nsasuutas
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Roles of microorganisms in traditional fermented
foods; physical and chemical changes occurred during
fermentation; fermentation processes and process control
of various traditional fermented foods; laboratories that

corresponding with the context in the lecture; field trips

swnsusinfiastuldiientswauyuay

Southern Fermented Food for Community Development
Ussianvosomandndiuturesnield nszuauns
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Types of local fermented foods in the southern
region, fermentation  process; microorganisms  and
mechanism of microorganisms in fermented food products;
safety of fermented foods production; applying

biotechnology knowledge to develop production processes

n5lgUsleviuazn1sUIUATanLAYIMAR NGNS UNITUNEAT
Waste Utilization and Treatment in Agro-Inductry

Sdutumerlunsianstaniaunde weluladavenn
Vié’ﬂmsﬁuugmiummﬂsamwi’a@mwmﬁaé’aaﬂismumsma
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Waste management hierarchy; clean technology;
basic principles of biological conversion of waste;
bioproducts from waste utilization in various agro-industries;
principles of wastewater treatment; wastewater treatment

system; laboratories that corresponding with the context in

the lecture; field trips

nanNIsAIUANAMAMLAzUTERUAMAWIUAEINTTY
Quality Control and Quality Assurance in Industry

flugrureanIsmIuANAUAINLAZNITUTEAUAMA TN
n1sAruAuAanInlunszuIunINaawaslundndue 35013
NAADUAMAINNENSA N 11RTFIUAANlLRaINTITY EnSURS
s umalulagdanin nanniswagIznislussuu GMP uag
HACCP
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Fundamental of quality control and quality
assurance; quality control in production process and
products;  testing methods of product quality;
standardization in industry; patent in biotechnology;

principle and procedure in GMP and HACCP

walulagdanwludInuseaniu
Biotechnology in Daily Life
UsgTAnswaunnaluladdinin #ann15338919
walulagdanin wansueimianaluladgdinin waluladgyinim
91%15 N1SNEAT AIWINEY WATAITUNNG AUUasnfBTe
Huslaa asusTsulunisldmalulagdinm
Historical development of biotechnology; principles
of biotechnology research; products in biotechnology; food,
agricultural, environmental and medical biotechnology;

consumer safety; ethical issues in biotechnology

walulafusuaziadashiy
Milk and Beverage Technology

psfUsEnourosium mAluladmandnagnisulssy
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Milk compositions; production and processing
technology of milk and dairy products; types and production
of non-alcoholic and alcoholic beverages; production
controls and related instruments; laboratories that

corresponding with the context in the lecture; field trips
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NMsWAILNE WM TagUNWIATNARS elLE NN
Functional Food and Nutraceutical Development

AudAyuazUselovivosom i egunnnay
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Importance and benefit of functional food and
nutraceutical; development of functional food and nutraceutical
products; safety, laws, and standards of functional food and
nutraceutical; case studies for functional food and nutraceutical

development such as probiotic, prebiotic, and synbiotic, etc;

laboratories that corresponding with the context in the lecture

walulagyaninineg
Plant Biotechnology
wedauesismanedsaiodeiie MINAAZNITLATEY
Judusou Jadusng 9 finasemsimzidsaiededy walams
Ao ofinlunisvgnetugin nsuulgaRusiie uasdi
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Techniques and methods in plant tissue culture;
seedling development and growth; factors affecting plant
tissue culture; plant tissue culture techniques for propagation,
plant breeding, and transgenic plants; extraction and
purification of secondary metabolites from plant tissue culture;

laboratories that corresponding with the context in the lecture
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3(2-3-6)

3(2-3-6)



SHa YN

63

FoLATAIBEUIYTI8IUN

aaa

(3) ngudaluanauazifinerdans

4373402

4373403

4374401

wmaluladan ey
Introduction to Biotechnology

HARLAENSEUILNSNT TINee@diTin MamziEes
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Cells and biological process of living organisms; cell
and tissue culture; utility of biotechology knowledse in food,
agriculture, environment, and medicine; laboratories that

corresponding with the context in the lecture

Frasaumnaransilosdu
Introduction to Bioinformatics
LB ANIT e TEUmA MTIRTwilarmMaTeuiiey
1A ULUEYBIALOULD N1TILASIERANEFURUS NI TRIUINTS
MMTAATIERNTUENIDNTDIBY NsHeNTallassas1eveslusay
Biological databases; DNA sequence analysis and
sequence alignment; phylogenetic analysis; gene expression

analysis; protein structure prediction

| aaa 4
walulagdanmnislifninedans
Forensic Science Biotechnology
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Basic forensic science study; DNA Fingerprinting using
minisatellite DNA; Antibody Fingerprinting; current events in forensic

science; laboratories that comesponding with the context in the lecture
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wAlulagyInNINNNFBNTTY
Pharmaceutical Biotechnology

fugumamaluladinmmandunssy sesluuuay
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Fundamentals of pharmaceutical biotechnology;
therapeutic hormones and enzymes; antibodies and vaccines
technology; nucleic-acid- and cell-based therapeutics; drug
delivery systems; pharmaceutical and cosmetic product;

laboratories that corresponding with the context in the lecture

3.2.5.2.3 NgUIYMNUsZAUN1SIIYITIN
FouazAuTIEIETIEIU

nsmsguEnUszaunsalindnmanalulagdanan
Preparation for Field Experience in Biotechnology
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Student preparation for field experience, including
skill training to be well-prepared for work through various
activities, institute selection, quality management,
techniques in report writing and presentation, personality

development, and career qualification improvement, etc.

Un-Uv-2)
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Field Experience in Biotechnology
sedviiFeukiuuanieu : 4374501 n1sw3esEn
Uszaunsamiamalulagdiniw
Pre-requisite : 4374501 Preparation for Field Experience
in Biotechnology
nsRnUHUANuLuuddiusanluaniulsznaunis
Tumigauvessuag/miatentu Msiseuinsuidaniluns
91U MsUFudndIiuiausTIHeAns nmsiiANuLasinue
MnMsAnwnaeananansluUssendltognelivsednsam
Collaborative job training at institutional personnel
in government and/or private sectors; learning to solve the
problems in workplace; adjustment for organizational
cultures; applications of knowledge and skills from the

whole curriculum for training effectively

nswsguAUNTaNauNIANwIMINAlUTaBTININ
Cooperative Education Preparation in Biotechnology
AANTTUMTATENAIUNT UYL suluNTHNanA
A Ifud nslimnudifendundnms wnfn suideudodedu
LarnITUINNITIRIAVAANY AR ugIuuazaialunig
asinseu udiugulunsufoRan nmsfeans uyveduius
NISHAUIUATNAIN kazszuun1suTnIsAaaInluany

Usznaunis wialansiiausilaznsilgusieny
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Activities to prepare student for cooperative education,
including giving knowledge concerning principles, concepts,
regulations, and processes of cooperative education; basic
knowledge and techniques in job application; basic knowledge
for real practices, communications, human relationship,
personal development, and quality management system in

the workplace; techniques of presentation and report writing

annafneamalulagyanin
Cooperative Education in Biotechnology
s1eviiSeusuantou : 4374503 MawBENATEME BsEVR RN
mawmalulagyanw
Pre-requisite : 4374503 Cooperative Education Preparation
in Biotechnology
nsinufUReludnumgninaudias nsdari
518910 M5 LaverLATIkazad S veslATLTLET
wauviny MseuinsuAlaynilunisieu msusudidiiu
TRIUTITURIANT N1TUIAINT HALTIN¥EIINAITANYINABA
wangns luszendldag1aiiusednsam
Job training as a temporary employee; report
preparation; presentation of progression and outcomes of
the assigned project; learning to solve the problems in work
place; adjust themselves to organization culture;
applications of knowledge and skills from the whole

curriculum for training effectively

Un-U-v)

6(640)
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GEL0101 melneiianisaoans 3(3-0-6)

Thai for Communication

GESL103 Sldnenlng 3(3-0-6)

Arts of Using Thai Language

WagusaIv

Y9391 warusu

Wainwen1slinmwlveludiunisils mswe msenu vinwgnsdeans Aavznsliniw madenaznisasy | AeSuienein
wazmsideu Widenuseuduazanunsaldnrndeansludiaussdriuld | @ mswaiaue waznisideundinns
28 19HUTERYD AN ALNZENMUUSUNINSEIAN Wag Tausssulny Strengthen learners in terms of communicative
Study and practice skills in listening, speaking, | skills, arts of using Thai language, summarizing and briefing, oral
reading and writing, in Thai for the daily life communication | presentations and academic writing.
appropriately in various Thai contexts.
GEL0201 mudengelulandaglu 3(3-0-6) GESL101 mMwdengunwil 3(3-0-6) \Wasusiaivn

English for Today’s World

o v v Y] A g -:4' A

W Seulildawdinguiieiduaiesidelunis
wenANNsNuralayasaumAieyseyndldlunsAnykans
msatinlulandagiu

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

applications.

English Adventures

AN 119U 1ASIEE 1IN IwISINgY LazeTaun1w
FuABlUTULUUANS 9 WU Aweund nas deseulatl wazdedsiin
wagflnuoRrnuanunsalfifundislusasuenioniow iiteinseu
AnunFoudnsufuRaseludinusedniu

English vocabulary, expressions, structures and
non-verbal language through various types of media such as
movies, song, 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.

A a Y]
FDIVN WazUsu
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GEL0202 Mudangeiianisinau 3(3-0-6)

English at Work

GESL102 AMY19INHNTINEL 3(3-0-6)

English for Dream Achievement

WasuswaIv

¥o3v1 warusu

Hnvinwenisldniwdainguluusunvenisinau uae Wnwensld nudanguii ennsaiaseud iy | deduigsein
mmsﬂi‘ﬁmmé’ﬁﬂqmﬁamimmu ARSI dun1walay wazuIun | IAnsduniwalinu unaunuinig o Flaluanudivinay waguiundu 9
3u 9 veansvianu yoen13vieu sannisinundinguuaninelulad iensiausnu
Practice English skills in work- related contexts. TuEULLUUGhQ 9
Make use of English for job seeking, job applying, job interviewing, English skills for dream job applications, job
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 AeIuiien1saedans 3(3-0-6) GESL108 IWAAWAUAUATEAY 3(3-0-6) \WaeusaiT

Chinese for Communication

SPUFTTUUANSNYIIU T8MITgudnYIIU Anvinue
e e 811 Weun e Auludinusedriu SeuinsfnwAuaiiniwidu
ppnuesiumalulagadeln W%’auiﬁgﬂﬁauiuazLsﬁﬂﬁ]mwmmﬂsm
seneimussnlvedu

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.

Happy Chinese

JPUUNITeBNAsazISn1Sleudnysiu 1Sous
AdnilarunaununwIuegeiuade Anufumnisile wa 81w uas
oy wiowaSeudeuuansssswinenussalne-3u

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.

A4 a
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GEL0305 mmzﬁﬂmﬁ'amsﬁami 3(3-0-6)

Japanese for Communication

GESL106 aynfunwu 3(3-0-6)

Fun with Japanese

WasuswalIv ve

9 wagUsu

Anvinwensldnundiu Tnawuinwgasiliuazns WRwea1un1sHa n15yA n1se1uLarnIsideu | AeSuiesgin
woitonsdeansludinuszdriu wasieduairemnudilasudseuuay | Mgy Tneiuinwensilauazmsyn ensdeansludinyszdiiu
Jausssuszninlneuaz gy waztasuaismnutlasudinunas Samsssusevindnowazdu lng

Study and practice skills in Japanese, focusing on Wﬁfﬂﬂiiumi‘gimﬂﬂﬁmﬂmm
listening and speaking for daily communication and promoting the The language skills: listening, speaking, reading
understanding of Thai and Japanese cultures. 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.
GEL0301 nMwnadiiansaeans 3(3-0-6) GESL104 LW@INBIUNAY 3(3-0-6) \WaeLsWadvn

Malay for Communication

NsEninwea1un1Tie N1swe N1581U Lavn sileu
Taaufurinugnsilsuaznisyaduniunisdoans aeaunsnuunmaesnu
Janssay onshluldluiiausesiiu

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.

Malay Language Fun

MinweauN1sile MIwa 1581 wagn sl lagidy
VTﬂwmiﬂaLLazmﬁﬁqmd’m%’Umiﬁ'ami ADALNINUTUNNIIAY
Jausssy wonshlulluiinusesiiu

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.

A4 a

I3 wasUsu
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GEL0306 M maien1saeans 3(3-0-6) GESL107 UUNUATY NG 3(3-0-6) \WabusHadn
Korean for Communication Entertain with Korean Fo3m wazUsu
nsENYinyeAUN1SHe N19NA 115810 UAENISITYY WNwea1unITie N159A N1587U waENSWEUNI | A10SUIET 1IN
A1wunnd lasifuinuznisiauaznisyadmiunisdoans Tu | inwd laehinuemsitaesmsyadmiumsdoasludinussdriu
FinUszaiu The language skills: listening, speaking, reading and
Study and practice skills in listening, speaking, | writing in Korean, focusing mainly on listening and speaking for daily
reading and writing in Korean, focusing on listening and speaking for | life.
daily life.
GEL0303 aMewdnien1saeans 3(3-0-6) -
Burmese for Communication
N1IANTINEEAIUNISHE N1IWA 11987 waNIs
Feunwmin Tnofuinvenisilauaznmsyadmiunisdeansly
Finuszariu
Study and practice skills in listening, speaking,
reading and writing in Burmese, listening and speaking for daily life.
GEL0302 mudulafideivenisaons 3(3-0-6) GESL105 walan1wndulaiiide 3(3-0-6) \Wasusiaivn

Indonesian for Communication
NsEninweA1uNITie MW N1581U Lagnsileu
Tnsuiuinyenisitauagnsyadmsunisdeals aeaunsnusunnIewiiy

Jausssudulailidy wWisnsihlulsludinusydntu

Hello Indonesia Language
Vinweaun1sile MIwa 1581 wagn sl lagidy
Wnwen1siauagn1snAd1MsUNIId 0815 @8ALNTNUTUNNINAIY

Jausssudulaidy weanisululoluddinusyantu
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Study and practice Skills in listening, speaking,
reading and and speaking for daily communication and promoting

the understanding of Thai and Indonesian cultures.

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.

GEH0406 dsaumAan1siteus 3(3-0-6)
Information for Learning
AUNLIY AUEIATY LAZAIIUADINITAITAULINA

o

NTNYINTAITAUNA  UNAIA1TAUNA ﬂﬂq%ﬁﬂ?iﬁUﬁuﬁ?ﬁﬁULWﬂ
Sidnnsednd n1sUsziliuasaume N1587198WAZUTIUIYNTU N3
WiaueasauwmaluzuLuun o lnenseninfeasesssasaume
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.

GEH0402 USgynazaraun 3(3-0-6)

Philosophy and Religions

ANRLNY DIAUTTNOU N1TALATIEAlamvesUsun
WaEANEWT @191U9IUSTRYN ANUANRUSIAYALLANAIITENINSUS TR
LagAAw) AnATiuaT e uagaaul ndndaeuvosaaLn

o al

19 9 dmdnsssuaiauauandinluseduyana aseundy dau

o

delAAnduRn ez duRge

GESH202 USgymazaraun 3(3-0-6)
Philosophy and Religions
ANNLNY DIAUTENOU NITILATIERUIUesUSURyn
WAAIEUT @N11URIUSTRYT ANFUTUSILAE ANLANAITENINSUS YN
LagaaL AuAiuia s uazmau ndndasuvesaau
19 9 dmdnsssusnimuauandInlussduyana aseundy diau

o

wolviAnduRn nuarduRae

Ysushaian
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Analytical elements of philosophy and religions, Analytical elements of philosophy and religions,
the relations between philosophy and religions, the real value of | the relations between philosophy and religions, the real value of
philosophy and religions, teachings and philosophical concepts of | philosophy and religions, teachings and philosophical concepts of
different school of philosophy and religions for peace of life and | different school of philosophy and religions for peace of life and
peaceful societies. peaceful societies.
GEH0403 UYBIiUANY 3(3-0-6) GESH203 UYBIUAINN 3(3-0-6) Wagusain

Human and Aesthetics

LLmﬁﬂwqwﬁmﬁm’mﬁm&'u p39AUTENRUNAaUY
AuA3 wagfavznisuans nsuszenaldluiinUsezdniu

Concept and theory of beauty, aesthetic elements

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

Human and Aesthetics

WiAA wqwﬁmmmmﬁaqéfu peAUsENaUNIAaly
auns wazfavznisuans nsuszendldludinusedniu nnsnsemidnluy
ARAIAILY

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.

NALAY wazinis
USum adune
e A

VALNEANTITU

GEH0404 WOANTINAYWIUATNITWRIIAY  3(3-0-6)
Human Behavior and Self Development
nsAnwmgAnssuuyudnsidilanuesuasedu ns

WUNRUAIUTI9NE FaLe ansualuazdeay Tidelunules dany

Suievaudediay fvnwedin driinluanudunadieodne adreduius

AAfduyAARUNYTMUSTTTN 1N 8N150Y 3UAU N159191UaY 198

Usyansnnuasianuay
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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 BeuiansTInddIanaLiies 3(3-0-6)

Moral Principles Leading to self Sufficiency

' aNa v

AUNLNBLAZANAITDITINNENTTIUIUNITANTITIN
nSENER au1s nisasersnsardeyg msudmansssuanlalunig
Uoeiu undyn uazgnsnauIauLes AToUATILardIAL nanUsug,
LATYgNANeLNES

Meaning of life, religious teachings for the
wellness of life, mindedness and concentration, application of Self-

Sufficiency principles in life.

GEH0401 Afquimeiaausm 3(3-0-6)
Songkhla Lake Basin Living
Usgdfnnudunn dnwazvnanienm ssuuilon
daay 1AT¥ENY TAusTTuasInTIn ATygianaies waglasenis
WirTURE Tavadsinansse duatunusITRIesTIILaENTT

naLilod

GESS302 HoeduvaaLs 3(3-0-6)

Our Local

UsgdRnnudunn dnwaegnianienn ssuuiiae
Faaw iasugha Tausssuuariddisluguimsiaavaaiwazuie
Jrinagairsygianeiiowaslasan1snseswans Miaiadnansse

daaSunusITNITEsTINLAEMT INaLilas

1918739730 ay

q

YINZLAZIUEIAN
WY sUINTSivd
wWialrdnAnwid

Aus anudila
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History, physical characteristics, ecology, society, Study Songkhla and Satun in terms of history, | U nglaaUaIvan
economy, cultures, and ways of life of Songkhla lake. Sufficiency | physical features, characteristics, ecology, society, economy, aamﬁu%"u

economy and Royal Project. Educate students to have public mind,

virtues, ethics, and civic duties.

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.

mqwéﬁ'umimﬁ'ﬂuuﬂm 3(3-0-6)

Man and Changing World

GEHO0405

anuiiluifsadulanuazuywed Tansailunis
Aanunsiisundamedlan wuanudulnewasnisdsuwlasty
fanulne wurAnuazianssy Inansisue mi@f’nﬁu%%wﬁugm
UTveynAsygnaneLiies

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.

GEH0407 ngwmﬂﬁugﬁmﬁaqmmw%ﬁm 3(3-0-6)

Fundamental Law for Quality of Life

FTuunsvesngvung Enduyweyy J§sTTUyuLay

ANSTUNUgIUYBIUTEYIVUANTTEITUYY TINNIANBINY UL

o«

NETRINUANNINTTINYRNINAN Y LaslaSUATIAMTITNITYTTINAIY

n1sUeeiunnaIn

GESS306 nganefunisadrsanuidunaiosita 3(3-0-6)
Laws and Creating Good Citizenship
AnwdTaunsvesngving nSuyvevu S§eTTNYY
LLazﬁm%%u’mﬁugmsuawimwumu%gﬁﬁmgzy WaNTASINETUAMSTTY

F3erTTUiunsUeiun1snase

\Wabusiai de
3 NIV waedl
n1sUsuA1esUY
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LNTEUTITU

JACICIS

ol



nangnsuiuuse W.A.2559

nangnsuiuuge w.A.2564

d1sen1suTulse

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.

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.

AneTau 3(3-0-6)

ASEAN Ways

GEH0409

WAIUINITAINSINLDUDIUTEWIANDUTYU FOIUNN
wazunuImveslseranandeulunseualanlufifinisdes Aswgia
A9AUULAZIRIUSTTY Aan1an1susualvesineluvsunendeu
viunananszlalanaNg AN TR 98Ty

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.

andeusula 3(3-0-6)

ASEAN Together

GESS303

fiunvewesiuwauing q Tuussmeuendeudnuos
vosdemunyInusssululsematendeulariusiinsusnginine deu
Hadonedny Tausssu woznaiflesiddnsnasognamnssuuinig
wAaRBIfuLIanssuNIUINS YadeiineliAnuianssunisuinis
waruInNTINATUINTVRIUSEINARNY q Tulssrauendeu

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.

\Wasuswad o
30 NIV kel
MsUTuARsUNY
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GESH201 Vinwzdin 3(2-2-5)

Life Skills

AUMLY AUEIAYUDITINELTIN NANNIT LUIAA
uaznquifiiedostunginsuuyes mavauwauimneiiuianie
Inla o13ual wazdeny Msiarsaglegrdlasasiygunssaunun

[

nsdeansegadud nma3susifienisiasundasauies nsnszning
ANININYDINULDNAZNITANTILTATINANITUAT Y MIAUTALE siFUy
WUUBIATIN VineN1sAnLazNIsAALTzuUand1dnsadIusuvinyy
Fi0luanissed 21 aunadiauagniaeu nsdududindduasd
ANEY

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.

Winsednnil was
119187390
WORANTTUNYWE
LazNITWAILIAY
WY TUINTIINU
dielsdn@ne
lesuanusiinuey
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GESS301 sIUYIn ludspuasia Tl 3(3-0-6)

Living in Modern Society

wwiauAn juuuu vinwelunsandudinludeay
Y990 n1sufuiinudunadion dediuvain naissue n1suily
anunisal asgvdndanmsiiludinludavadelvd wuimiensuun
auludinusedniu msusudadniudsruateluduazaniunisainig
dap

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 modemn
societies. Introduce practical guidelines in everyday lifeand self-

adaptation in modern societies and social situations.

Winsedniitely
UnAnwlasu
Aug andla
Aentfunsliin

ludaaudagdu

GESS304 FAansNsEs YNNI SRAIUNTISBY 3(2-2-5)
The King’s Philosophy for Sustainable Development
WANNTS wuAanseslsuievenszidnegiilusunig
# 10 Ay nénfAn vaniu uazndnujiRvesmaninsysvnan
Tassmsduidleanannunszsuid Svnait 9 ndnismsidila Whils uae
W nanuSygnveuATYgRanaliivs ann1msNIl 23 98 sy
nsifieUszyndliandaedndinn “9 uthanmaninszsn” Tnonns

R maunuien1sWwaadY

Winsedn el
YnAnwlasu
Aus anudila
Aenfunsuuian
nanUHURRY
1ASIN158U
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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 Widaoy 3(3-0-6)

Young Entrepreneurship

msidengsiaateln msiwToumamieuiiediu
3509 YINNTINUALNITUIMITANTT NFTIAMIUNAIIUYU NMTIATIEN
AN1NLINRBNSIRA winltuanmesygiakaznaingn 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.

Winsedn el
YnAnwlasu
Aus anudila
Aenfunsaiu
5573 N53ANT
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GESC401 n1sAnlugAfIva 3(2-2-5) duedni
Thinking in The Digital Age wielsin@ne

AUNLIEUBINIAN T8I UFIUTDINITAN BNYe

YDINIAN NTLUIUNTAN ATINAERTIAENITITIMAND N13UTEENAMS

s A

ALIAATARN T LI

o

ansun Jaynluddndsedniu 83nlugaddia n1sld
gunsalAdanazlusunsuyszynd n1sduAuansaunAwaznig
Uszendld gsnssudidnvseiing nstesiunuedluanida

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.

l9suaug A
dilaieniunis
Ann1sUszyna 19
Finlugaiiinig

Waguulag

GESC402 Wswnsuuszanddtinausnluda 3(2-2-5)
Office Automations
AR satudnusalul@ nsuszyndld
aouiamesludidnen nsldlusunsuussatanamii odansau
wnans nslalusunsumsemuaBidnnsedndiiionsineu Tusunsy

Waue WWsunsudeansluddnau Wsunsuussenduuaania

\iuseiviielsr
nAnwlasu
Aus anadila
Aetunis
Uszandld
AoNfawmasile
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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 FUNNViLEA 3(2-2-5)

Modern Health

AN BaTUgUAIN ALLATEALAZNITTANIS
ANULATER ANUABAAENIEUAIN mmi’ﬁyugmtﬁmﬁ%mmi ik
U3lanens mseeniidsneitequain

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

food consumption and exercise.

dueduniiel
tnAnwlasu
Aus anadila
TunsQuagunm

~ vy
\ialvislnanw

ho))}

09N
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GESC405 unAuadrdoya 3(2-2-5)
Information Explorers
msldnealuladifieduduansaume neld Database

Searching, OPAC wazn153nn1sdeyalagld Google Application uay

Application 3u 9 Tumsdnnisdeya nsideuussanynsy sinweansld

ANTAULNADY NN AT UTITY Wﬁ”amﬁgﬂmiﬁﬂLauamiaummiugmmuﬁ

nannany
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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 Snulan 3(2-2-5)

World Knowledge

nsfludinegauiniuiunisdsuulameslan
lamuduiusseninesssund sysduazassnda nsldndanuly
PnUszdriu szuuiie maamaumﬁmmimﬁwmmamﬁaﬂﬁﬁxwﬁ'
hlugnsusuasuintinganudsdu

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.

Winsedn el
nAnwlasu
Aus anadila
Aentunis
FITUYH FEUU
vadaniidinig
Wasuulase

MDA

GESC408 n1sann1sgsnaeaulal 3(2-2-5)
Online Business Management
9aUsEmensi3 ulszneugsivooulad Aanisuay
wnlihmanneeulall indeslonsiugsiveeulay mssenuuudefiogsia

saulatl Mlinneideyagsiaeeulatl ssuuladandiivgsiveaulad

Wiusneiiitelsr
Unanwlasu
Aus anudila
WUINIAT

Usgnaugsna
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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.

paulall NUsvau

o &
WAL

GES0702 NSAUAFVNINUUUYIUING 3(2-2-5)
Integrated Health Care
mummﬂL.L.agawﬁﬂixﬂawaaqﬁumw NIALATUNIN

LLUUH?QA’]ﬂ’]i@T’ma’MWi A1999NAIAINNY LAZAITIANITAIINLATEA

iionsiinunmdin Adnaeasunisuiluanudediamainuguamn
Definition and composition of wellness, integrated

health care exercises and stress management, improvement of the

quality of life and right views of wellness.

ES0501 31A3124N15AN 3(2-2-5)

Thinking Analysis

nsEUIUNIAn 33An ademansiienisdndula
waluladansaumeiiensiinszsinaziihiauodoya

Thinking process, ways of thinking, Mathematics

decision making, information technology for data analysis and

presentation.
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GES0503 FInnumalulad 3(2-2-5)

Life and Technology

wialulagludinuszaniu nansgnuannimalulad
awsiung 93555Y LLazﬂ;]MmEJﬂauﬁama%

Technology in daily life, technology -effects,

security, ethics and computer laws.

GES0701 awnsuaslnvunnisiesdu 3(3-0-6)
Introduction to Food and Nutrition
2IMITWAELATUINIT ATUADINITNE T ULAY

#1991MN5V095 9N A1IELATUINTS ﬂ’ﬁﬁiﬂﬂmmﬂﬁaqmmwﬁa

anmzomsuazlasuinistutagiu
Food and nutrition, nutrient requirements, nutritional

status, food consumption for wellness, situation of food and nutrition.

GES0502 FAnfudeuandou 3(3-0-6)

Life and Environment

AMuIA B swandenuazuafivd wwindouly
Finszdriunuiinseyinvuasinaluladdud wandouiionis
YJasiukagaivauuaivauduius senI1and 11U un15a159330
wdnnseusnundanumsinuinemanslaniszuuluaninsssui
Msasuilasan mwndounusssuTnassefUinssssuALile

lguumunisiesgiduaziwenlesduldusslovilaludinat

GESC403 Fingalvaiiuduinday 3(2-2-5)

Modern Lifestyle and Environment

nsUszynidaugil osduduineiaiansuay
walulad uldluni1s3as1eR a0 unIsal NI NS NeINSsITNVR
Fauandou LazAeRvR i eassAunsElnisausuiinveune
NSNINIEITUTIRLATAINGaY FUTINTBUTNYNTNINTTTTUYA
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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 UINNTIUATTLNEAT 3(3-0-6)
Agriculture for Life
nsinensludinlses Ty inwasii etunuinis
\nensUaensie LazanunIvtmanalulagnisinens
Agriculture in daily life, agriculture for recreation,

safe agriculture, revolution in agricultural technology.

GESC407 UIANTTUNISINEAT 3(2-2-5)
Agriculture Innovation
ANNdIAYeINITNYasIuEInUsEITu g3fanuns

e invnsmadenuavenuvannuanemedanmluszuunisinuns

nuasHeTUNLINS mwmﬂaamﬁmaxmiﬂszqﬂm“l%qﬁﬁzyapﬁaaﬁu

AnunTIamalulagnisinuasuazuinngsy
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.

Waguswaiv ve
391 waziin1susu
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ES0801 9uy19ludInuszdniu 3(2-2-5)

Jobs on a Daily Basis

Anwmaruftfdeatumsldiedosiiotneiug ns
trgefnuigunsalindosldluiinelutuasddnaussuugudue
szUuLAEing nssiean wazmsiiiuyanfanmdeld

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 1ela Tlaazann 3(3-0-6)
Youngster with Good Heart
n15193n M3UeauN1YITn Indrilnasnsug N3
uonueznalszlesddruduaznaszlovidiusin nsddusinves
YUYW MinwenTeuIun1sAn AsesTuludian vanusvaasugie
walftsaifletosiunimain
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.
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GESH205 unfuyuvu 3(2-2-5)
Community Detective
AMUNUIYLATAITUAIAYVDINTNYINTAITAULNA

ﬁaaﬁ'uqﬁﬁmmwﬁaqﬁu WS NS NEINSANTALNAV DAY N1SHUAY

NINEINTANTAUNAT 09D U NTZUIUNITTANITANTAUTNAT 098U N5

U3Nsuas MImELNTasaumaATiosdy
Definition and Importance of local Information,

local wisdom, local sources information, searching for local

information, local  information  management  process, local

Information services and dissemination.

eyl nay

Y BuAEnS

GESH206 NYWIYR 3(3-0-6)
Humankind
WS WY B 9158555UTDTT0/TRIusI TN
Anuduiusuay A eanssgnineiuvesywend nslidiauuulsl
ATENUN TNwen13a1798 30 luansUnfkasan1ieIngin13AIuAY
anmemiensuaivemywdnadlatymuazmsiuiteaiienuey
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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.

GESH207 AU a4 viaan Msluuas 3(2-2-5)
Cyber Security and Confidentiality

AMNNLE ANdIRYYoIAulaandunIanalulal

o

gARITA NITA1TAUMAINNFDNIVALULaTRE19UaRAN Y WUINIINT

]

Yosiuduanaulugaddvianiinannsldmalulad n1siesie uag

naunsesMasndenianalulad wazn1s3vinviudivaeuluge
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v a a

Advaiinainnistidewelulad Svdndudedinnug wasvinueieand

wieliegsenlaglinnidumbonvervginssunediannseiind
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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.

GESH208 uinnssusinesla 3(2-2-5)

Do it yourself Innovations

MIAAKUUAT1ATIA UTebny JUMUULAERIARILI VDS
winnssuuazinalulad NIzUIUNITIBNKUUKAZ AT NUTANTINAIBAIOY
nnianqudelduietanimlddeluiiesdu mmeseuuinnssy ns
Uszgndlduinnssuivnuguuuluiody suoidnuasdinysediu
nasnaunagyMItansuinnssuasmalulaeongsaiaiiieniswdivg

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.
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GESH209 Sausssusazsadnualiosduadielvsl 3(3-0-6)
Local Culture and Modern Identity
UseTRmnudusn anude Aavsuasiausssy

Uszinal aiideyan Aundeu Aaunssy wardndnuaiviesdiunuunas

N3L58UIVRYUTY
History, belief, arts and culture, tradition, wisdom,

arts environment and local identity from the community learning

center.

eyl nay
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wangnsusuUTe W.A.2559 wangasuSUUTe W.A.2564 ansznsUiul
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Seulitesndn 95 midein seulitesndn 90 wilein
1. nguivunu 26 naein 1. nguivuny 26 iaenn
4131007 Handilugu 3(3-0-6) | 4131014  WAndilugou 3(3-0-6) | -WAbusviEIn
Fundamental Physics Fundamental Physics -USulsarnedune

NABS FAUAIAAST WAAIERNS NULATNANIY NTAULALARY

NAAERNS NULATNANIU NSdULAEARUEDS narans

18739 V9

e narmandvadlva gavmamand auniliiuaraunuwivin #and | vedlva gauvnamand aunilwiuazaumusiivin #dndgalul e | mwilvoway

galmi WethlUldusslonfluTinuszdriuasinTwosSounsiavant | thluliusslenfluFiaussdriunaginTnvesiiFounsazaiun AMBINGY
Vector, kinematics, dynamics, work and energy, vibration Mechanics; work and energy; vibration and wave

and wave, acoustics, fluid mechanics, thermodynamics, electric | acoustics; fluid mechanics; thermodynamics; electric field and

field and magnetic field and modern physics. All topics are useful | magnetic field and modern physics; all of topics are for daily life

for daily life and for learner’s respective discipline and for learner each discipline

4131008 UftiRnsHEndNugm 1032) | 4131015  UfiRnsandiugiu 1(0-3-2) | -WAeusiainn
Fundamental Physics Laboratory Fundamental Physics Laboratory USureiniiSeu
eAviiEeumanieaw: 4131007 Wandiugm VisaiSBuAAIU UitRmstaiuluilemilaenndestuseiviandiugu | dandeueden
UiRnstariuluidemilaenedesiunedvitandiugiull Experiment emphasizing in context of the subject of | eugfiu

AAI1 10 A1SNAABY

fundamental physics
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Experiment emphasizing on the context of the subject of

Fundamental Physics, including at least 10 experiments

“UFulssresuey

9139 Nawlne

UAENDING Y
4211107 A¥l 1 3(3-0-6) | 4231101 Al 1 3(3-0-6) | -WAbusviEI
Chemistry | Chemistry | -USulsednedune
ndnfugiumand Tassadisoznen an919sn fusziad unih Tnssadnsesnen n1319579 Wusziaiideadu 1l | 168w 1
o sl a R ety UsinaasSutuS Whd venma disazas | DUTBEeY Usinauansduiug uifa veuvan a1savans veudl melneuay
Yoauis Introduction; atomic structures; periodic table of mméjﬂﬂqw
) ) | elements; principles of chemical bonding; principles of organic
Fundamentals of Chemistry: atomic structures, periodic
chemistry; stoichiometry; gases; liquids; solutions; solids
table of elements, principles of chemical bonding, principles of
organic chemistry, stoichiometry, gases, liquids, solutions and solids
4211108 UjUAnsiAdl 1(0-3-2) | 4231102  UjuRn1sAdl 1 1(0-3-2) | -wWasusviain
Chemistry Laboratory | Chemistry Laboratory | Uumeiniideu
i iBeuruNnou: 4211107 il 1 visaiSeumugiu aruaondfeluiosfoinaad wadadowuluns | dusnnewde
mmjﬂLﬁ”aw’fﬂumwﬁgamﬁmﬁ Aulasassly | YiuRnsed Lmﬁﬂmﬂ%m?mﬁaﬁugm wATANISUENAITWUUANS 9 | SeuAIuATY
nsadn lasunlnnsfiuunseay Msndusssun nsndudduaiu | Ufudgadesune

Wosuuanisall watianisldiaiasdioiugiu wadianiswenanswuy
19 9 nsana lasuilnnsiluuunsegany nsnaasunaauUianig

NMUATNTBIENT LATNITAILUAITAZAY

NINAFBUAMANURNIINEATNYDIANT NTATUUAITALAY NITANKEN

18397 N9
M lneway

AYIBINYY
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Basic Techniques in Chemistry Laboratory: chemical

safety in laboratory, use of basic instruments, separation

techniques, solvent extraction, paper chromatography, physical

properties analysis of chemicals and preparation of solutions

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

4211109 A%l 2 3(3-0-6) | 4231103 Al 2 3(3-0-6) | -WABUsHAIN
Chemistry I Chemistry I -USulsednedune
MeAniiGeuiiuaniou: 4211101 adi 1 swAmiiGeukuantou : 4231101 1af 1 W IneY
saunamansiall weslulauniing waildaedss aunawadl | Pre-requisite : 4231101 Chemistry |
aunalosein uaziadliilidoy FaumansLALl guvnaaans wldliduafes aunalndl
Chemical kinetics, thermodynamics, nuclear chernistry, | @19at08ln uazsndlliiindosdu
chemical equilibria, ionic equilibria  and fundamentals of Chemical  kinetics;  thermodynamics;  nuclear
electrochemistry chemistry; chemical equilibria; ionic equilibria; fundamentals of
electrochemistry
4211110 UfuRn1sLALl 2 1(0-3-2) | 4231104  UjUANIAL 2 1(0-3-2) | -WaBusHain

Chemistry Laboratory Il

TeAviiEeunBANoY : 4211107 18] 14211108 UFTAMSed] 1

4211109 1Adl 2 ViTBISEUATUANY

Chemistry Laboratory Il
yeAviEeusinunnou : 4231101 1adl 1 uaz 4231102 UTAMsad 1
Pre-requisite : 4231101 Chemistry | and
4231102 Chemistry Laboratory |

JACICIIS
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UFtRnnienfudusiuuaAasisnsvesljisen anudeu
voeUfAzen Ansiiveuiia aunaindl aunalessiin Movvesansazas
asazateUnwes wallansinmse wadnaninuazAndlainveasas
wadolannslas

Laboratories about order and rate constant of reaction.
Topics include heat of reaction, gas constant, chemical equilibria,
ionic equilibria, pH of solution, buffer solution, titration techniques,

galvanic cell and cell potential and electrolytic cell

UFTRnmaiAeiusufuLazAAsisnsvesUfiten
fouveaUfizen Arasitvesuia aunaiafiaunalosein fievves
a1sazay @1sazarsiwies maldanisiumse wadnandnuay
Andliihveswad wadsdninslan

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

4331111 T2nerivugy 3(3-0-6)
Fundamental Biology

ABn1seinemand auautAvesdaldin a1susznoun
willuAd®in wad nmamelasziuwad nmsdauaseidaouas Tassadis
uazvthilvesiswardnd Wuseans nsdnidonlaesssumd msdsauun
UspLnndsiiddn Aneineuasngingsy

Scientific methods, properties of organism, chemical
substance in organism, cell, cellular respiration, photosynthesis,

structure and function of plants and animals, genetics, natural

selection, classification of organism, ecology and behavior

4331118 F23enilugiu 3(3-0-6)

Fundamental Biology

a

BNIMANeIeans AnautAveddldin arsuseneu

muailud i wad lassadawasmindivesivuazdns ndnnis
dneveaaRugnTTy nalnresifamins mIduunUssinndidin
UNAINY AT NG ANTTY

Scientific methods; properties of organism; chemical
substance in organism; cell; structure and function of plants and

animals; genetic heredity; mechanisms of evolution; classification

of organism; ecology and behavior

(Asusain
-USulsarnedune
516901
Mulneuay
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4331112 URURMTYNINevugm 1(03-2)
Fundamental Biology Laboratory

FeIMBEURIUNINRY : 4331111 YAMNUFIY viTais8UAUAN

4331119  UHUANSTINEINUFIL 1(0-3-2)
Fundamental Biology Laboratory

FNEIVNFIURIUNINBY : 4331118 FAmerNug

‘WRgusiein
-USuusarnedune

18397 VI

U UAN5NeINUIEN1sMTInenmans naeqansse a@1sall | Pre-requisite : 4331118 Fundamental Biology mMwlneuas
a ada I3 1Y) I3 o ¢ v A A o a S a 1 a_a & L
Tuaadidin waa Msmelaseauad NMsduATIEimBLE Wolbovias | T18IVMIBUAIVANY : 4331118 FIINYINUFIUY AYIRINGY
A0l NIWUIYAE NMITMUNUIAVAWTIN szuviinaLazngfingsy Co-requisite : 4331118 Fundamental Biology
o , . YU eInuIsnIsmeingrmans naesqansseu
Laboratory of scientific methods, microscope, chemical , .. K
ﬁ?iLﬂMIuﬁﬁM%’Jﬁ LYRA LUBDLYDWULASERNT NITLLUILYAR N1FALUN
substance in organism, cell, cellular respiration, photosynthesis, s - -
UTLLANEINBIN FTUUULNA LASNEANTTU
lant and animal tissues, cell division, classification of organism L )
P ’ ’ s ’ Laboratory of scientific methods; microscope;
ecosystem and behavior chemical substance in organism; cell; plant and animal tissues; cell
division; classification of organism; ecosystem and behavior
4362101 A% MNEN 3(3-0-6) | 4371101  3a%2men 3(3-0-6) | -LURguTEIN
Microbiology Microbiology —U%Uﬂ‘iqﬂi”lﬂa‘ﬂ”lﬁ
a aa ' ' o a a wa < S a 1% & o P | '
FYIVINLIYUNIUNINDUY : 4331109 N8I 2 KID ‘UimmmmL‘Uummmqaﬁmwm ﬂa@ﬂf\!a‘ﬂiiﬂu Iﬂiﬂﬁi’]ﬂ LIYUNTUNINDU

4331111 F2meritugu
Uszidanunduin ndesganssml lassairsuazvifives
g inadafiugiudmiuAnuadunid arsemns mawizidss ns
LS YUATLULNUDATN WUFNITNVRIRAUNTY wavn13Ussendld n1g

IuNUTENNVRIREUIE aT7InendIndeuuaznsUszendly N3

¥
Y o

ﬂ?UﬂwiﬁﬂLLaSﬂ’]iaﬂL%a LarszuunlANAU

U9

warNUNNvengas AdANUFIUEMSUNISANYIRAUNIE a1501M15

a

NIMELEE NSITLAULN WAZIIUVUDRTUYRRAUNTE

o

UTNTIUVDY

JunIduaznisusvendld n1sdnuundseinvvedunsd 3a37Inen

1
Fuwndeunazmsuszendld nMsarurulsakasNiaie seuull
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The 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,

and immune system

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

4362102 UURMa¥YINen 1(032) | 4371102  U{UAN5YaTIINEN 1(0-3-2) | -Wagusiiain
Microbiological Laboratory Microbiology Laboratory

sedviiGeusiuannou : 4362101 3a%93Men vielFeunaugiu edviiiFeuruaniou : 4371101 3a323nen
UfRnmsaiaineumedaiugiuiidrdyvesnisinuims | Pre-requisite : 4371101 Microbiology

ATIINE sedviiGeuntugiu : 4371101 383231
Microbiology experiments, emphasis is placed upon basic | Co-requisite : 4371101 Microbiology

techniques necessary to microbiological study LMﬂﬁﬂﬁugmﬁﬁ’]ﬁ'ﬁg%mmiﬁﬂmmwa%ﬁwm

Basic techniques necessary to microbiological study

4571211 Aiamansiugu 3(3-06) | 4511101  agdinAnansiugu 3(3-0-6) | -WABUIHAIN

Fundamental Mathematics Fundamental Mathematics -USuusarnedune

v a

STUUIIUIUDTY ANUFUNUS harHan Ty HenTuiivatia

& o w

Handuedde 1svAdindnsey adukazaunsy

Le AIUIUDITI WWUWNLL@%ﬂWiLLSﬂﬁ’JU?Zﬂ@U GEUANR]SSH
aaun1y Weidunazngm
Set; real number; polynomial and factorization;

functions and graphs

18739 i9
M neuay
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Real number system, relations and functions, algebraic

functions, transcendental functions, geometric analysis, sequences

and series
4571411 uAagad 1 3(3-0-6) -gALENTI8IYN
Calculus |
finuazaiusoilesuosiiaddu syiusuosiaddudaus
WewarnsUsEgnd Usiusvesilenduiiuusifeiuagnsuseyna
Limits and continuity of functions, derivatives of single
variable function and applications, and integrals of single variable
function and applications
4511403  unapdaidosdu 3(3-0-6) | -T1edylnl
Introduction to Calculus
ﬂaimmam‘ﬁmﬁudammaqﬁa dfiauagauseliies
auiusLarNITUsTEnd Ususvealesnduiinusimen
Pre-calculus; limits and continuity; derivatives and
applications; integrals of single variable function
2. Jynanizanu Lideandn 69 wiein | 2. vuawizaiu kideundn 56 wiaenin
2.1 FURNIZAIUTIAY 47 wuqein | 2.1 GeAUEEY 41 wiawnn
4212511 \ATiBuNIENUgIL 3(3-0-6) -HNLANTIEIN

Fundamental Organic Chemistry

edviiFeuruannou : 4211111 1fiNugnu vi3e 4211107 AT 1
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v wva o

wanmsiugunenulassasuazandinaly siavesufisen

aaa =

uvd n1si3unde n1swseNkazUAsenadin

o w

dnngyvesasusynau
lelasarsuou welsudnlalasarsvou uwearatglas Loaneged W
uea L5071l woadlan Alau uaznInATUBNTAN Waveyus
Fundamentals of structure 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

derivative

173
a wva S ¢ A

4212512 Y{UAN51ARBUNIENUg I 1(0-3-2)
Fundamental Organic Chemistry Laboratory

sedviiGeusiusntou : 4211107 il 1

4211108 UUAN51Ad 1 %38

4211111 nfiugnu

4211112 UfiiRnainiugu

4212511 \nfiBuvisdiugu vidaBeuntugiy
wadaufiRnsvialy feesedosfusmeivieiduniaugu

General laboratory techniques corresponding

fundamental organic chemistry

-gNLANSIU
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4213303 YAl 3(3-0-6) -INLANTIEIY
Biochemistry “UnAnwdaly

seAviiiFeusiiuanmiou : 4212509 wniiduvid 2 wide Seulusedn

4212511 adiBuviaditugiu Fuaildmsu

suduresTin th Tassadne audh unsnihiivesdiluena wiAlulagdnn

voulal FINGWU LWLNUBATN N15AIUAN NITUAAIDBNNIINUGNTTY

wagvdnnamsugimnssu e
Origin of life, water, structure, properties and role of

biomolecule, enzyme, bio-energy, metabolism, gene expression

controlling and basic principles of genetic engineering

4362001 Mw1dengudmTuIaTIIMeUsEend 2(2-0-4) | 4372001  awdanqudmTUMAlLLABTIN N 3(3-0-6) | -tUABusviAIN
English for Applied Microbiology English for Biotechnology (Wasudeseiv

MedviiGeusiuannou : 4362101 9a¥v3nen uaz nMs@nwidmUsznou wadanise msfauainam | ielimngiu

4362101 UURAN1359a823n8n wazns I wagAmdninianalulagdinim nann1slsuunaunie | wingnsuiuus

Anwaiulsznou wellan1591u N15FANAINATLaENTIN | 31T MstduenIsnumalulagdinaw 2564

LLazﬁwﬁ’wﬁmqqa‘%ﬁmmﬂﬁxqﬂﬁ NANNITAVIUUNAIUNIITING LAz A study of contents, reading skills, interpretation finnein

NSUNAUDNIAIUTATVING U TEYNA from fisures and eraphs, and vocabularies in biotechnology; | wtelvin@nwile
A study of contents, reading skills, interpretation from | research journal writing skills; presentation in biotechnology A

figures and graphs, vocabularies in applied microbiology, research N9AU

journal writing skills, and presentation in applied microbiology AYIBINYY

ansu

C'GUIg
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walulagyinin
1NN
-USulsadnedune

18391 919

Mulneuay
AWIDINYY
4372101  Fuadamsumalulagdaniw 3(3-0-6) | -e3v lniiiole
Biochemistry for Biotechnology A GENY
wilvessiulamse nsneedlu WWsdu ludu wag | ndngnsuiuly
nsAIAAN lAseasne audd waznsviuveseulesd INwunueddu | 2564

vosansing 4 luwaduazioide N13E1ENDANNNUGNTTY NITFAATIEN
TUsAuLagN1IAIVANNITIAL

Chemistry of carbohydrates, amino acids, proteins,
lipids, and nucleic acids; structures, properties and mechanism of
enzyme; metabolic pathways in cells and tissues; transfer of genetic

information; protein synthesis and biochemical regulations

691
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4372102  UfuAnsTalidmTumalulagdiniw 1(0-3-2) | -91e3mlyaiiiiolyt
Biochemistry Laboratory for Biotechnology ADAARDINY
sgdvniiFeuinuunneu : 4372101 Fuafidwiumeluladfanm | wdngnsuiuuse
Pre-requisite : 4372101 Biochemistry for Biotechnology 2564
sedvfiGeuatugiu : 4372101 Faaiidmiumeluladdanm
Co-requisite : 4372101 Biochemistry for Biotechnology
UivAnsidenadestuii enluseindaaidmiu
wAluladyann
Laboratories that corresponding with the context in
Biochemistry for Biotechnology
4362103 wAlulagyanw 3(3-0-6) -INLENTIIN
Biotechnology “UnfAnwéneld
edviiGeusituannou : 4362101 332381 way Seulusgin

a wva =

4362102 YfUAN59a823nen

¥ ]
v @ a

nugufgIesiumalulagdinim yauvsduarunumves

auvzdniinuddgynanaluladinm ndnnsdadenuaziiusne

a o I3

aneiugdunsd msiiuiieanandnuazn1sinusgnindndueian

v
¢ A

AUNTd nallaNsiawaeiugaauvsd iugun1seaniuulagnis
AUANT TN NMSiNELd sugadNYLazIgaddnd N15UTEYNe 1Y
wialulagdinmlugnainngsuems FaInaeu N15NYAT NI

LLaSV]Nﬂ'ﬁLL‘W“V]é wazANUaDAAENITINN

walulagyinin 1

ey 2
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Fundamental in biotechnology, microorganism and the
role of important microorganism in biotechnology, selection and
maintenance microorganism, product recovery and purification
microbial product, strain manipulation, principles of fermenter
designs, plant cell culture and animal cell culture, applications of
biotechnology in food industry, environment, agriculture, marine

and medical and biosafety

4362104 UguRn1smaluladdanin 1(0-3-2)
Biotechnology Laboratory
sedvfiFeuriuanneu : 4362103 wmaluladTanm wie
(SeuAIUANY

nsneassNdenmasInUlamiusiedvnaluladdiniw

-NLBNSI
“n@Enwéngly
a a
Seulusiedn
UURNS

walulagyinin 1

Laboratory that corresponding with biotechnology hae 2
4372103  walulad¥anm 1 3(3-0-6) | -meAvlmaiitelsf
Biotechnology | AOAARDINY
sedviiiFeuruantou : 4371101 33998 uas nangasUTuUTe
4371102 U UAM9a%3nen 2564
Pre-requisite : 4371101 Microbiology and -AAIA185UNY
4371102 Microbiology Laboratory el
ADAAABINY
annnsaitagiu

1L7
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AuuNie Uszidaudunn wazdTauinisves
waluladinin wannisiugiuveamaluladdinin nszuiums maile
wazHAndugivaanAlulagdinIn @35INenveaun3e WwenvedTuLay

nalnnisaauau Jaanssusiugenans luuwazluladunesuifn

TneLiu
ASEUIUNITN
wAlulagyInin

Pala9nu Wwala

wialulagPinnseauunlu IMNTIUNTZUIUNITTININ A1TOONLUUET | NITWRIUD

Uinsal waganngiangauveanszuauns waluladiouls HARSUIN
Meaning, history, and evolution of biotechnology; | wAlulagTinin

basic principles of biotechnology; related process, techniques, and | &g

product in biotechnology; microbial physiology, metabolism and | alulagfann

control  mechanism; genetic engineering, genome and %’ﬂmaqa

bioinformatics;  nanobiotechnology;  bioprocess  engineering,

bioreactor design, and process optimization; enzyme technology

4372104  UjUAn1amAlulagTInIw 1 1(0-3-2) | -s1eAmlusitilelsr
Biotechnology Laboratory | A0AARDINY

edviiiFeurnuantou : 4371101 9a%23nen nangmsuTuUse

4371102 Y)UAn159a823ne1 way 2564

4372103 wiAlulagyanw 1
Pre-requisite : 4371101 Microbiology
4371102 Microbiology Laboratory and
4372103 Biotechnology |

JACICIS
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31839 FTBUAIVARY : 4372103 wAluladdann 1
Co-requisite : 4372103 Biotechnology |
Ufjinsnaenaaesiuilomiusedvmalulagdinin 1

Laboratories that corresponding with the context in

Biotechnology |
4372105  wAlulagdnn 2 3(3-0-6) | -meAwilvsiviteli
Biotechnology I A0AARDINY
ediiGousilunnnou : 4372103 waluladann 1 uaz nangasUTuUs
4372104 YfUAnsmalulagdanim 1 2564
Pre-requisite : 4372103 Biotechnology | and -ApVnA195UNY
4372104 Biotechnology Laboratory | e uitold
n1sUssyndldinalulagddinimausing o Wy 9I5| donnneaniy
N3 Aawanden uagnsuwnd WWudy waswsmand ansUns nquine | annamsaitiagiu
waggsAafifeatosiumaluladdiniw a3usssumanaluladdanin | lnewdums
ANUATImTAnAlulagTInIn nsdfne Uszgnaldng
Various applications of biotechnology such as food, | walulagdinmn

agriculture, environment and medicine etc.; economics, patent,
laws, and business relating to biotechnology; ethics in

biotechnology; recent research in biotechnology; case studies

¢lLl
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4372106  UfuAnsmalulagdanin 2 1(0-3-2) | -s1&Anlsiiitelss
Biotechnology Laboratory I ADAARDINY

sedvfiGeusiuantou : 4372105 walulagdanan 2 MaNgnsUTUUS

Pre-requisite : 4372105 Biotechnology I 2564

sedviiGeuatugiu : 4372105 waluladdanan 2

Co-requisite : 4372105 Biotechnology |
UftRnsiiaenndestuiomluneivimeluladtanin 2
Laboratories that corresponding with the context in

Biotechnology I

4362105 #35IN81VDIRAUNTE 3(2-3-6) HNLENTIEIN

Microbial Physiology

edviiiFeuruantou : 4362101 3a%79nen uaz
4362102 U)UAN1359a823nen

psfUsznaumaaduazuiiifiveslassaiiswadqdund
a1seNmsHazNITINEs nsasquasdadefifinadenisuantesnig
4393987 WUNURATY Uazn1sasimay teuleduagn1sAIuALLL
UNUOATY

Chemical compositions and functions of microbial cell
structures, nutrition and transportation, growth and factor

influencing physiological expression, metabolisms and energy

generation, enzymes and metabolism regulation

JACICINS
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4362106 WUATILIBINEN 3(2-3-6) -UNLANTIEIU
Bacteriology
edviiiFeuruantou : 4362101 3a%79nen uas
4362102 UfURN59a%13INeN
ringvesuaiiise duguine) d55Inen Fuall Wugmans
UNTUIFTI MsinziEes wuafiSedian AQYNINNITNYAT NTUAND Ly
AANTTY
Biology of bacteria, structure, physiology, biochemistry,
genetics, taxonomy, culture, important bacteria in agriculture,
medical, and industry
4362108 I Inevauiing 3(2-3-6) -UNLANTIBAUN
Fungal Biology “UnfAnwéneld
edviiGeusituantou : 4362101 9a%93nen uas Seulusgin
4362102 U{URN159a33nen wiAluladiving

Fnwmgialuroadiasiuazsnden NSIANUIANY N3
WAl a353nen nsduiug Anuddy ANuduRusTEnIesiv
adadiTindu Ilaiufnvesm

General characteristics of fungi and slime mold,
classification, growth, physiology, reproductive and importance of
fungi, the relationship between mold and other organisms and

phylogenetic of fungi

GL1
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4372201  mwndnluszauanaInnTsy 3(2-3-6)
Industrial Fermentation

TeATiBesinaniau : 4371101 9a873ven uaz 4371102 U UMt Yiven

Prerequisite : 4371101 Microbiology and 4371102 Microbiology Laboratory

a o

AUNTINTANUAAYNIQAINNTTU NITUENLAZATS

o q

s

ARdeNyAWEE NaUSuUTseeiugaawise mamanmsfivangaslunvin

NFEUILMTUURULAZNMIATUANG WITN JaUNarmansvaInIsaT auae
msudnumuslad MmsAnwaeazBenuewaninsinldanngauvid wu
wules] wdsnuTanm waranaalivnsgeamingsy KAnSuTiiaguamILaY
ownaviin myUszy iR EmeunsinsuayAanedon lnauele
Tvai 9 yadumelladanwitseUfuussusyans nwuesgaamnssy
el Ug‘jﬁ’amiﬁaamﬂébﬁULifammﬂmima MFnwuenanuil
Industrial - microorganism; isolation and screening of
microorganism; microbial strain improvement; optimum conditions for
fermentation process; fermentation process and control of bioreactor,
microbial growth kinetics and metabolite production; study in detail of
microbial products such as enzymes, bioenergy, and industrial chemicals;
health care products and fermented food; applications of microorganisms
in agriculture and environment, by highlighting the new techniques
in biotechnology that can improve the efficiency of these industries;

laboratories that corresponding with the context in the lecture; field trips

13w
wielaenadaiu
nangnIuTuUse
2564
-AAVNA195UNY
e ielR
AOAARDINY
annnsaitagiu

TagLunIs1n

Usglgvlluma

PAFAINNIIY
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4373001  wIAnssuNdnnueinamalulagdanin 3(2-3-6) | -seAlny
Biotechnological Product Innovation wielaenadaiu
ANIVHNEYRUIANSTILAEHAAT M mAlulagd I | ndngasuTuuT
winnssuveunaila 13oslanameluladdaniw msuiuusauianssy | 2564
N1T00NLUUNARA WY UTRnITTuvend ad sl malulag tananlu | -dnviaieduie
YREVNTININNT LNYAT Funden wndnssy wazeiesdons waliy | Medvuiield
voswinnssunmanalulagdannludagdu donARBaniy
Definition of innovation and biotechnological ~products; | @n13n 1saddagdu
innovation for techniques; instruments in biotechnology; innovation | IngLiin151n
improvement; product design; innovation of biotechnological products | nALANIG
in food, agriculture, environment, pharmaceutics, and cosmetics walulagyinin
industry; current topics and prospects of biotechnological innovation | ulglun1swan
nanuN
4364002 ¥5381UsIUTNITeUAzAAUABAAEINGTaInI  1(1-0-2) | 4373002  assenussasindteuazauUaandenisianw 1(1-0-2) | “UAeusain
Ethics for Researchers and Bio-safety Ethics for Researchers and Biosafety YsunedniiGeu

= 1

FEIVMIFEURIUINADY : 4362101 9aF2INEN

v '

ANMUFUNUSTENINOINeAERS waznalulag iuAasssULaY

¥
a U a o

38555 F3YTITUNUFIU A38535UMEIMEIAanS 935810550037
3358103IUNTIERT M9ITeluny e seRuAEsveiunsdne
lsa warszduAuUaandon19Tinn ngvune ngseideu wazun

UdRneItuanuUasniena@Inn

ANUANRUSIENIINeImanswazimalulagiudasssy
WAZATYFITU ATUTITUNUFIU 93ETITUNNINGIAIENT 9TTUIUTIN
N33y 9558103300519 T N9338lunywd seduadesves

JAunIdnelauarseAuAIUaanAEN1aTINN ngVEneLasngseideu

WNPINUANUUADAN NI INN

N1UINNBU LBl
A9NAADINU

anmsaltagdu

LLT
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Relationship between science and technology to
mortality and ethics, basic ethics, ethics of science, research ethics,
animal ethics, human research, risk group of microbial pathogens

and biosafety levels, laws and biosafety regulations

Relationship between science and technology to
mortality and ethics; basic ethics; ethics of science; ethics for
researcher; animal ethics; human research; risk group of microbial

pathogens and biosafety levels; laws and biosafety regulations

4373003  A3esfioniamalulagdanm 3(2-3-6)
Instruments in Biotechnology
mmiﬁugmﬁmﬁ’um%aﬁaiw&nmam% NANN5YNUY

voun3esflofiisadesiumaluladfiniw wu iniesingumgd Wiew

finos indomuuinies fudenuds nTesds niotusstuloth Fovan
$ou duaenido daantu fuunuuiiuanven ndesganssad aelnsl

Tnfwos DiunuasTindnlusi® Realtime PCR iA3awhuisuuuiden

uds lulpsimansawes uazdmin Hudu
Basic knowledge about scientific instruments;

principles of instruments in biotechnology such as thermometer,
pH meter, centrifuge, freezer, balance, autoclave, hot air oven,
biosafety cabinet, fume hood, static and shaking incubator,
microscope, spectrophotometer, pipette and autopipette, Real-

time PCR, freeze dryer, microplate reader, and bioreactor etc.

18913183
RNIZATULEDNLN
aglusedviame

£% o

PUTIAY
-AAYIADSUNY
187391 ol
UnAnwufUruas
IehSousifeni
wdasilama
walulag@nin
wiellgsuding
Hudndnwal
HOAARDINY
USuey a9

UANGA3
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4373004  n1sUsENaUgIAalumamAlulagyanw 2(2-0-4)

Entrepreneurship in Biotechnology

ATl ugiuresnisUssnevg s amanaluladdanm
wudlduvesgsnanalulagddrnmlusedvysemanagseavaina
nszuumsfiddglunsdiduniafievssneussiamaluladdnm na
859195 31 AUALNITTAVILNUT TN D NITHAUINITAAIAN
walwla8Tann nmswdlvddidnmseding nsas1siudteeulad weie
nsa1ggUaudn n1seanuuudulnnsflnd N1l nvuKUs 3AA
weluladTann maiiauesegwuisnidiiugshamaluladdanm

Basic principles of biotechnology entrepreneurship;
trends in biotechnology business at national and international levels;
important process in biotechnology entrepreneurship and business
initiation;  business strategy and plan; biotechnology market
development; E-commerce; creation of online store; product
photography techniques; infographic design; practice on developing
biotechnology business plan; presentation of biotechnology

companies

13w
wielaenadaiu
nangnIuTuUse
2564
-IAYIAD5UNY
e ielR
AOAARDINY
annnsaitagiu
Tneduliindne
IeiSeuinisun
NANH TN
walulag@nin

lUsioeannnegsng

6.1
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4363001 sDpgmIUIaTIINUTELNA 3(2-3-6)

Statistics for Applied Microbiology

doya NMsiauedeya warnsulanan1gatVineseend
amanhasdudostu fulsdunasmawanuaseinsduvesiansdy
MsUsTnAuazMIFBUaL A A B U TInesvesssrnavils
nauuATARINgN NMInAdaUsElAMAtdes NTILATINTON0RETUAE?
warnv A NMIIATEANuUsUTIUd MUY oy aanusuwUUE ey ol
mMsUsyend 15 3edAnaelusunsudnsaguilieada uaznsdd@nwiniea
e nszyna

Data, data presentations and interpretations of applied
microbiology, elementary probability, random variables and
probability distributions of random variables, estimation and
hypothesis testing about parameter of one and two populations, chi-
square tests, simple and multiple regression analysis, analysis of
variance for data from completely randomized design, application of
statistical methods with statistical packages, and applied

microbiology case studies

-INLBNSIU

JACIClNS

087



nangnsuiuuse W.A.2559

nangnsuiuuge w.A.2564

d1sen1suTulse

4363401 aYIMLINQATINNTTY 3(2-3-6)

Industrial Microbiology
MedviiiFeuruantou: 4362101 9a¥ainen uay

4362102 UjUAn159a%23nen

QdunIgifimnuddgmagnavinssy Sumsaildiduems
dmsuadun3d damdn aunsaluazn139eu nszuIuIinLUUNY
LLUUGiEJLﬁENLLaxmimUQm AUNAAIANTVBINTITLITYUATNITNES LN
velad M3fnuneazideaveandn fusiusuiafiliangdunis 1wy
touleyl WANIWFININ UaTAITATVNEAAINNTIY Nﬁmﬁmsﬁlﬁaqmmw
wazemsvin msldaduvidvnaunmsinunsiadsandon

Industrial microorganism, substrate use as microbiological
media, fermenter, instruments and their operation, fermentation
process and control in batch and continuous culture, microbial
growth genetics and their metabolites. Study in detail some of the
microbial products such as enzymes bioenergy, industrial

chemicals, health care products and fermented food and

application of microorganisms in agriculture and environment

-gALANTIEIN
“UnAnwdaly
Seulusiedvinig
MUNMUTLAU

PAFINNIIY
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4363404 9aYIMLINIIDINT 3(2-3-6) -gALENTIEIN
Food Microbiology “UnAnwdaly
MedviiiFeuruantou: 4362101 9a¥ainen uay Seulusedn
4362102 UjUAn159a%23nen walulag¥inn
unumvesgaunidlueims Jadeifnarenissonuaznns 913
\Winmesawidluens qdunidineliAnnisindevese s ms
ATIIATIEYREUIdnelsalueIs 1RTEINeIMININYATTINeT AL
Uaonsierinuadiing 1vedamig NsaueNeIms Wavfnwnnauny
Roles of microorganisms in foods, factors influencing
microbial survival and growth in foods, foodborne pathogens,
detection of foodborne pathogens, microbiological standard, food
safety, food preservation and field trip
4373201  wAlulagdannemns 3(2-3-6) | -5 lnyl
Food Biotechnology wieliaenadaiu
HanszvuvasnAlula Tinmdenunmesing A AuAMN | wiingnsuTuuse
I waenseusunsulssUlugrenvinssuenns msussendldismsuay | 2564
wirdlemamalulag Ganmaunalulagnisniin walulageuled welulad | -davidesune
WugAmnssu Amnssulusiu uagdmnssunszuaumstaamilunsdauds | s1e3vitels
s UszneUTBe NS aUS U IR AL AV ol linAns et lva Aflyarnge | aeaadoriy
I mafianszAvs nmnszuunsanuagiinsziesd Ussneureses | annmisaitlagdu
UiiRmsTiaeradastuiiommeussens msdnuenaeni Tnguiulindny
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Effects of biotechnology on quality of raw materials,
nutrition, and process in food industry; applications of biotechnology
methods and techniques in fermentation technology, enzyme technology,
genetic engineering, protein engineering, and bioprocess engineering for
modifying food components to improve or get new valued products; methods
to increase effective production process and analyze food components;

laboratories that corresponding with the context in the lecture; field trips

AFINNITUDINNT

-0

4373301 waluladdanwieniswanniiosiy 3(3-0-6)
Biotechnology for Local Development
n1sidrausmanalulagdanmluldusslevdlunis

WAL AFIMNTIUDINIT LNYAT UATNITWINNG Qﬁﬁmyzywﬁmﬁ'u‘ﬁ‘

Rendosiumeluladdinm msuszgndldmnuimanaluladiinimly

nsUfulgiuduasiiunandnvesiiuardnluiosiu waluladiam

Aunsunlgniasegianazdeny Msussynaldimalulagyininlunis

ﬁaaamqﬁ{]zyzywﬁaa?iu
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

Jsudsuan
Fyndenunlimdu
V1A
wielaenadaiu
anmnisaitagiu
-AAYIADSUNY
ey iielirle
Toudnifusn
anualvemangns
HOAARDINY
USuey a9

URINYIRY
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4373401  wAlLlAgIAINTINNUTAENS 3(2-3-6)
Genetic Engineering Technology

wann1silasd uvemnssuugmans (N135as199 10 1o

Aaa

gnuay Aduelausn3 mlwsgiuasdadongdunid RNt ugnuay)
iwdesilomsenyinefililunsdnmmahnuvesdu Imnssutugmans
Yougad dnduasiy n15Uszy ne 14718 wog nwauluaiuisg o veq
welilaBTanmussiugmaniinges UjtRmsiisonrdestudemmeusioe

Principles of genetic engineering (construction of
recombinant DNA molecules; DNA library, analysis and isolation of
recombinant microorganisms); molecular tools for studying gene
function; genetic engineering of animal and plant cells; applications of

recombinant DNA in various areas of biotechnology and on human

genetics; laboratories that corresponding with the context in the lecture

13w
wielaenadaiu
nangnIuTuUse
2564
-AAVNA195UNY
e ielR
AOAARDINY
annnsaitagiu
Tneduliindne
IaiSguiluanan
walulagyinm

luana

4363601 WUFFENSUBIYAUNIE 3(2-3-6)
Microbial Genetics
MedviiFeuruannou : 4362101 3ad¥3neuaz
4362102 U{UAN159a%7amen
anwglaTEinIaiinddn N1sa1enean1iugNITUYeY
aun3d n1sevAunIsuanteanvesdulunuaiiseuazlisariiany
wuaiSe n1snansuaznistenuguiidue Wugmanives fugu

MIAURUTIANTTULaENTUTEYNALYS
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Nucleic acid structures, genetic transfer, regulation of
gene expression in bacteria and bacteriophage, mutation and DNA

repair, fungal genetics, basic genetic engineering and applications

i3

4363901 35398N199aYMeUszEnd 2(1-2-3)

Research Methodology in Applied Microbiology

ada

ANusidesdufgaiunside seiieuiside adnnldly

NI WATANSTIUIITEITE LAlATIITE F189UNTTITE UNAIIY
3o uazmameunsluguuuudu 4 msfinuiR uaznsaeudnlaseide
esiiunuitedeluluneivifenisnainine ussynd

Basic knowledge of research, research methodology,
statistic for research, writing techniques in research topic, research
proposal, research reports, research articles and other formats of
publication, practices, and research proposal defense; to perform

a further research in course of applied microbiology

o

4373601  A5998mamaluladdanin 1(0-3-2)
Research Methodology in Biotechnology
ArusiuguAeafun1side sedeuisive adadlil

U398 TUTunsu SPSS mAlAN1SIT8uRIde398 1AlATIITY S189U

AN5I98 LATUNAIINITY NISINELNTNUITY NISEDULANLATTIFY AL

v
= al

YaondoluiaadJUuanis watdan ugIun19gadiinewasy
wialulagyann

Basic knowledge of research; research methodology,
statistic for research; SPSS program; writing techniques in research
topic, research proposal, research reports, and research articles;
research publication; research proposal defense; laboratory safety;

basic techniques in microbiology and biotechnology

(Asusaim
WasuTesein
wielaanadaiu
nangnIuTuUse
2564
(asumesune
1639
mwlneuay
AYIBINGY
wielaenadaiu
anmnisaitagiu
Tneduliindne
linuniuaug
\Joedums
waluladTnmd
gansatly
Uszanaldlu

ndeseldla
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4364302 Ine1AANTU 3(2-3-6)

Immunology
F13NFPURIUNINOY : 4362101 98T INe uag

4362102 UjUAN159a329neN

v
v A

SPUUANANAUNUFIY 09AUTENOUTDUTAA hAZATTATIVDY

Y 9

'
Y o 1 a

izwqﬁﬁuﬁ’uuasa”imzﬁtﬁm%’aa NINBUAUBIVDITLUUNNANNTUADH
uwanuasuriauuusumguay lidumg UHNTe1581iNuouAIIULAY
weuAvad nsdmannsiinausegndldluniueng q anuiaunid
madisuugﬁﬁmﬁuuazw&n%amwﬁl,ﬁm%u

Fundamental of immune system, cell organs and biochemical
agent of immune system, specific and non-specific immune response

against extraneous materials, antigen-antibody reactions including their

applications, immunological disorders and immune-pathological findings

-INLBNSIU

4364903 duuUIN1YaTIINEUszEnd 1(0-3-2)
Seminar in Applied Microbiology
edviiFeuruantou : 4362101 3aT2IMen
NSANYITIVTINBNAITIVINITHALIUITEN93aTI TN
Uszend 38Ut Jnseideya davinsienu diausiareiuse
A study and collection of the academic documents and

research journals of applied microbiology, editing, data analysis,

report, presentation and discussion

4373602  AunumImAlulagYIN W 1(0-3-2)
Seminar in Biotechnology
msﬁmsmLLazmsiaumuLaﬂmﬁmmmazmu%’amq

walwladdanm Msiseuleaazn1siasieidaya N153aseau

ANSULEUD Wazn1eAUIY
A study and collection of the academic documents

and research journals in biotechnology; data editing and analysis;

reports, presentation and discussion

(asuswad
WasuTesein
wielwaanadasiv
nangmsuTuUse
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annnsaitagiu
4364902 F38N9aTIIMe1UsTENA 2(0-6-3) | 4374601  AWemamalulagyanin 3(0-6-3) | -WABusviaIN
Research in Applied Microbiology Research in Biotechnology (WasuTesein
MedvfiGeusiuaniou : 4363901 353evnegativinenyszend sedviiFeuruaniou : 4373601 33 analuladann iielviaenndesiy
n1sA U3 TenuAlaselsef unsaeunwaaly | Pre-requisite : 4373601 Research Methodology in Biotechnology nangasUTuUs
A IFITeMeaTivendsznd aneldnisquavesenansdfiuinm nsidunsidenauilasddefiiunisasumudalu | 2564
Performing research according to the defensive research | $183913539gmanAluladyann msﬂ,éfmigLLmJaammssjﬁiJ?ﬂm
proposal in course of research methodology in applied Performing research according to the defensive
microbiology under the advisor’s supervision research proposal in course of research methodology in
biotechnology under the advisor’s supervision
3562201 n1sas1egsnalminasmadudusenaunis 3(3-0-6) -4NLANTIEIN
New Venture Creation and Entrepreneurship “UnAnwdnely
AnugaluiA BafunisusEnoussia eadUszneulunis Seulusgdnns
UseNaugsna lakn MIea1n NSHER N1SUSMISNTNEINTULWE 113 Usgnaugsng
Ygyduarn1siunisiaseridadeanimuindenlunisuseneussna Tunng
sUuvuwazuudlunadegsia SMEs fugiu wafnvesniaidu walulagdanm

AUsznounts nisieszidymuazloniaveanisidudUszneunis
ANMUANSISNAT19ATIALUNITUTENBUEIAY SIudeRsserusTalunis

Usgnaugsng

187
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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 and creativity,

including business ethics

2.2 3y nanizeiuidan  hitdesndi 14 wiqene

2.2 \@aniseu

15 BUWAR

4363004 \ATasilovnsaTnineUszynd 2(1-2-3)
Instruments in Applied Microbiology

F18IYPMIBEURIUNINDUY : 4362101 9AYIME UaL

-theldeglu
IV NANITAUY

Jaru 1ielrla

4362102 UjUAn159atiainen Taudinfidudn
nann1sviau 3lduazquanwniedeluiesfiinis anuEeAnaeINy
i ineUsvens Usuyvos
Principles, usage instructions and maintenance of nangns
instruments in applied microbiology laboratory
4363107 NI HUNWUATISY 3(2-3-6) “nEnsIeiT

Determinative Bacteriology

$183NEPURIUNINOY : 4362101 98T INEN uag

a wua =

4362102 U UAN1598Y2IN8N
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NANNITIATIMUNBUATITENFUANS 9 TN 1TVeaeuauauUf
maasTineuazdnaiiiielflunissuunuuaiise 33nsTwallunisda
TIUNLUATILTE

Principles of bacterial identification, methods for
physiological, biochemical tests to characterize groups of bacteria

and recent methods for the identification of bacteria

4363201 WAlLlaE T A wndou 3(2-3-6)
Environmental Biotechnology
edviiiFeuruantou : 4362101 3aT23nen
4362102 UjUAn159a%23nen
4362103 wAlulagyann uaz
4362104 UfUAnswmalulagdanim
AunUIELazvaulrnvsunaluladf1ud wind oy
wielulagTanmiunszurunistitniide udnnsdevaaiuayiin
anstevaansennd U oulud windoulaeda3a wanafinganin
NERUTINN ﬂizmumima%amwLﬁamﬁmﬂml,aﬁuduvj?mmé’au
Definition and scope of environmental biotechnology,
biotechnology with wastewater treatment process, biodegradation and

bioremediation, bioplastic, bioenergy and environmental management

Agudunisda
nauseIY TN
einileglu
naxIw
wiAlulagdann
QAun3e (el
GRILERELT

annnsaitagiu
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4363202 nmsiveadelulduszlovl 3(2-3-6)

Waste Utilization
sedndiFeuriuanneu : 4362103 waluladdanw uas

4362104 UjUANsmAlulagyanw

YaLaroIAUIENBUTBIV LA INI 8U0UNA LY NNNT
NYAINTIULALITNUGAAIMNTTUNITNYAT N5V NTLALVRUNGD
Tunlduseloviografivse@nsamnisdnnisuasndnveddsnasues
Wiae eg1amnyau

Types and composition of waste from agricultural and
industrial, efficient management of waste utilization and suitable

disposal of waste

Lasudunisda
nauseIYNaeNn
einileglu
NENAY IR
oTnuazTsY
wielaenadaiu
annnsaitagiu
(WasuTesedn
“nAnwluiseuly
183951
Usgleviuarnig
Uintanawnae
NYAANNTTY
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4363203 Yt AneAwanday 3(2-3-6) -gALENTIEIN
Environmental Microbiology osanila

MedviiFeuruantou : 4362101 3aT23Men uaz ddpuifusein

4362102 UjUAN159a329neN walulag¥inn

Paunidludauandondneg fu th uazernia unumuay Aawnndey

anuddyesgaunislunmsinuanimauns wagnsdsuulases

anmuanden n1sUrtnanmuiadeniidufiv lagndnnisnieqga

e uarufoinsilaenndosiuilenion
Microorganism in various environments; soil water and air;

the roles and importance of microorganisms in environmental

balance and change; bioremediation of polluted environment by

microbiological methods and the laboratory with correlated in the

subject

4363302  aTINGINNMTUNNEG 3(2-3-6) HNLENTIEIN

Medical Microbiology

5183YMITEURIUNINDU : 4362101 8T TN Uay

4362102 UUAN159a329neN

q

o e ala °

AMuduiugsyrIalaanduadunidndanudiAynig
n1sunmg AnuaEnsalun1snelsa 81015 5EUININGT LALNIINTII

Fadeluesufiainig
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Relationship between hosts and medical microbes,
pathogenesis, symptom, epidemiology, and laboratory diagnostic

techniques

4363308 Inslng27nen 3(2-3-6)
Protozoology
eAnTiSeuRanney : 4331109 F23nen 2 Wie
4331111 F2Aneniugny
FNvevednvsdy duguinen @35Inen mIdwun I9Ins
Fin nsviushe warmsnzides
Protozoa biology, morphology, physiology, classification,

preservation, life cycle and culture

-NLBNSI

4363309 #MIEIN 3(2-3-6)
Phycology
MedviiFeuruantou : 4362101 3a323Men uaz
4362102 UjUAN159a329neN
M3d1TIUarITNISAUTIVTINE M Tneinevedmsy
WALANNTTEY FUFIUINYUATN1TIAYINTUTEIUVDIE MY Uag
FTUINTVOIEUIE
Survey and collection methods of algae, ecology of algae,
identification techniques, morphology and classification of algae,

and evolution of algae

-gNLANS8IU

C'GUIE
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4363402 wialulagvaoulal 3(2-3-6)
Enzyme Technology
sedviiiFeusiiuanniou : 4362103 malula¥anw uag
4362104 UUANsmAlulagyinm
arwiiugiuvenoules Tassairuaranifoaumanives

ouleyl n1sndneuleiainyduniduasdddin nalnnisaiuaunis

agudunsda
nauseIYNaeNn
einileglu
QGHERY
wiAlulagdnn

AUN3E el

¥191U waznsduATInsrUIUNsuenLaz i liuTans ans donmneiu
Uszgndldiouleilugnamnssunie nmsssueuleduasnislduselon annnsaitagiu
nieuleingagy
Fundamentals of enzymes, structure and kinetics of
enzymes, production of enzymes from microorganisms and
organisms, control of metabolism and synthesis, separation and
purification, applications in the use of enzymes in industries,
enzyme immobilization and the use of immobilized enzymes
4363403 ganuazmalulagvasdan 3(2-3-6) “asudunsde
Yeast and Yeast Technology ﬂéjm’lsﬁﬁmlﬁaﬂ
MedviiFeuriuaniou : 4362101 3a323nen uaz -neinileyly
4362102 UUAN1598%23neN nRAIT
wialulagdinmn

AuUVIE el
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GUEEE R RTTE

Fyingrvesdad n191a3y warluNUATN N13TAvIIAY AonARDIU
nsiusne Tdnenluanauaznisusulseiugdas walulagniswdn anmmaniagu
\waRgAdkATNANSMNINTARN9ENYNTTY “aguTesim

. . Un@nwluiseuluy

Yeast biology, taxonomy, srowth and metabolism, culture R

37837
maintenance, yeast molecular biology and strain improvement, sy .
wiAllag Y meae
technology for the production of yeast cells and yeast products
4363405 wialulagamnsmsinivudny 3(2-3-6) ‘wWasudunisdn

Traditional Fermented Food Technology ﬂﬁjmﬁsﬁﬁmﬁaﬂ

F183YMITEURIUNINDU : 4362101 8T TNE1 Uay -ednileglu
4362102 UUAN159a329neN QGHER MV

UsZLANU0301M1 TN AN UUIU AT2UIUNITHITNEINITNILN DTN VDI
wudu Yauvsduasnalnuesgdunidniiunumiuemnsvdn guineilu \ialiaenndesiv
NSHER anmnisaitagiu

Principle of fermented traditional food, types of “Wasuresein
fermented food, microorganisms and mechanism of microbial in “Un@nuluiseuly
fermented food products and safety of fermented foods 3183910 M ININ

AILAL
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4363501 9aYIMYINNININEAT 3(2-3-6)
Agricultural Microbiology

FINNEPURIUNINDY : 4362101 Ya¥IIMeUAL

=

4362102 UjUAN159a329neN

UNUINYBIRAUNIENINISINYAT JaunIdnalsaivuazdnd

s

nsmuAuRduvsENnelsauazn1suilalymusadeninainnisinens

3

a

T35 aunIdduasunisiasyvesiiy wasdevdndinin
Role of microorganisms in agiculture, plant pathogen and
animal pathogen, biocontrol of pathogen, and agriculture waste treatment

by bioprocess, plant growth promoting microorganisms and biofertilizers

Lasudunisda
nauseIYNaeNn
einileglu
QGHERY
walulagdnin
QAunde el
AOAARDINY
annnsaitagiu
(WasuTesein
“UnAnwluiseuluy
F9873%
walulag@nin

WBDNISINEAT
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4363701 WwAlulagyanmmiemzia 3(2-3-6)

Marine Biotechnology
sedvfiGeuruNnioy : 4362103 waluladdann uas

4362104 UUANsmAlulagyinm

mmﬁ’l,ﬁyaa&'uﬁmﬁ’umiﬁﬁﬂ%imL.Laxmwwmﬂumamq
Fanmvesdaiiislunsia mavszgndldimaluladanimluniawzides
dninzia msliuselemiannsnensmmeiaiiiondandnfasidanm
mMsfnwiRgafulssinnuasnaanTRvesasTaluanafinusnuagnis
wanstluanaunldlidulsslomd

The basic knowledge of the life and biodiversity of marine
organisms, the application of biotechnology in aquaculture,
utilization of marine resources for production of biological product,
education about the types and properties of biomolecules and

utilization of biomolecules

agudunsda
nauseIYNaeNn
einileglu
QGHERY
wiAlulagdnn
QAunde el
donARBaniy
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4364003 wanMIMUANAMNHazUsERUANWlLgAsmINGS) 2(2-0-4)

Quality Control and Quality Assurance in Industry
MeAniiGuiiuaniou : 4362103 maluladfanim uaz

4362104 UUANsmAlulagyinm

ANUNUIEVDIAUAINLALNITAIUANA AN NITAIVUAL
AunnlunszuIunsdanaslundnduel I5n1sedeununINTea
HARA M N15UTEANAMATN UIRsgIuA A nlue Aa1NTTY
Fudunsiitesusemnnsgiu IS0 Makugadivedszynd avddns
MPNURATINeIUTEENE nnNskazIsnsTuseuu GMP wag HACCP

Definitions of quality and quality control, quality control in
production process and biotechnology product, biotechnology
product testing, quality assurance, standardization in industry,
procedure for 1SO certification in applied microbiology, patent in
applied microbiology, principle and procedure in system of GMP and
HACCP

Lasudunisda
nauseIYNaeNn
einileglu
NENAY IR
anTwwasiiesdu
wielaenadaiu

annnsaitagiu
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4364005 waluladdnwiiawaunviasdy 2(2-0-4)

Biotechnology for local development
sedviiBeuiuannou : 4362101 3aT93Men uaz

4362102 UUAn1359a823n81

n1siANuinadaineuazmalulaglulduselowdlunis
WAILIGAFINTTU NITNYAT LATNINITHNNEG Qﬁﬁmmﬂﬁaﬂﬁluﬁ'
Aerdasiumaluladdrinm msthanuimanalulagdrinmluliiie
USudgeius iefiunandnvesivuasdailusiesiu waluladdnniy
nsundagniesugiauazdeny waznisussendldimalulagdinimlunis
ﬁiaaamgﬁ{]mmﬁmﬁu

Knowledge of biology and technology utilized in the
development of industry, agriculture and medicine, local
knowledge 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 for further

local knowledge

-teluagly
IV NANITAU
JaAu wialile

£ A A4 [y
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4364109 1235 3nen 3(3-0-6)
Virology
edviiiFeuruaniou : 4362101 3aT23Men uaz
4362102 UjUAn159a%23nen
rudifosuuaenisUssgndldlaga Tiun dugniven d39inen
NsAURLg auNIIITIU N1SIATIHUN Msfaite spuIminen Mauenide
LasNZAeTe NMsNanTATY werrnudusveshtatuadiTine o
Basic knowledge of virus and viral applications, including
morphology, physiology, replication, taxonomy, determination,
infection, epidemiology, isolation and cultivation, vaccine

production, and relationship between virus and other organisms

-INLBNSIU

4364304 §1391UFATNIMNGTINYIA 3(2-3-6)

Antimicrobial Agents from Nature
MedviiFeuruantou : 4362101 3a323Men uaz

4362102 U URn159a823nen

uwndsTiuazUsTLnesansFnugainanAstivinlusssud
aus@ nalnniseengud 38n1sataans nisvaaougns waznisld
Uselonivosasiuadn

Sources and types of antimicrobial agents derived from
natural organisms, properties, mechanism of action, extraction

techniques, antimicrobial activity testing and utility of the compounds

“asudunsda
nauseIY TN
einileglu
QGHERY
wialulagdinm
QAuviIe el
AOAAABINY
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4364406 BANIAINITIUNTZUIUNITVININ 3(2-3-6)
Principles of Bioprocess Engineering
sedvfiFeusinusnneu : 4362103 waluladTann was
4362104 UUAMsmAlLlag g anw
P LS UOMAN N VN NSNS U NS N AUmSAEL APNEnS

Tunsvhnuwendurse saumansveansasyiuln uaemsldansonves

agudunsda
nauseIYNaeNn
einileglu
QGHERY
wiAlulagdnn

AUN3E el

Qawid maviinuuuliderdouazieiles msveemsHAALAZMILLNHAHAR donARBaniy
Relation in principle of bioprocess engineering, annnsaitagiu

mathematic equation in microbial system, growth kinetic and

nutrient utilization of microorganism, discontinuous and continuous

fermentation, extension of production and product separation

4364502 nMswnzRsuliaofiy 3(2-3-6) “asudunsda
Plant Tissue Culture nauseIY TN

sedviiGeusiuannou : 4331109 F93men 2 vide einileglu

4331111 F2Avenitugnu naNIHAIU

welakazisnszidsaiedein Taud Masmnzdedasld nInuaziioshu

dumnaq Yafiy MIMNzEBILAadd LazNSIEAIYASLIIARY wieliiaenndosiu

Tneldomsdunsefluanzdasade maasqduduseu Jadumngeg aninsaidaqdu

PiNaRDNITINNZLAUN DL DURINY WATANITANALAZNISLASIINT NN
anadawasydudugeunauysal waznshwedianismizidsaiede

wlldlunsveneiugity USuuseiugity
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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, extraction and culture of plant
protoplasts and development of seedlings, and techniques plant

tissue culture used for propagation and plant breeding

4364503 WAlUlABIINTWATUNY 3(2-3-6)
Plant Biotechnology
evfiSusuNNioy : 4331109 F93nen 2 3o
4331111 F2Aneritugnu
4362103 walulagdanw waz
4362104 UUAN1smAlulagydinm
m"ﬂmsﬁugmuazi‘%'ﬂmwwLé‘yamaa‘ﬁﬂj AT B Yad
firludsufnsaianin wedaniseSuvadiiy wedanisiiusnenead
fomides watlansdaaeBudigiadity anaaendeiedfufialy
Towa waznsdifinwuaznsussendldmalulagdinimenuneg
Basic principle and method for plant cell culture, plant
cell culture in bioreactor, technique for immobilization of plant
cell, technique for preservation of plant cell culture, technique for

gene transformation into plant cell, safety of biotechnology crops,

case study and application of plant biotechnology

-gNLANIIUY
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4364602 FransaumAmansilasdu 2(2-0-4) (Wasudunisda
Introduction to Bioinformatics ﬂa;ui’lﬂfa‘mlﬁaﬂ

edviiFeuruantou: 4363601 WugAanigaunIs einileglu
FutayanaTransaume nMsiagikaiUTeuiguaiy naxIvFLuana

LWATRIALOULD NTIATIEREIAUNUENISITAIUINTT NNTIATIEYNNT uazlAIneans

UEAIDBNVDIEU Lagn1sNeInsallATIE1sveslusAY wieliaonndosiu
Biological databases, DNA sequence analysis and aﬂﬁaﬂﬂiiﬂﬂ%qﬁu

sequence alignment, phylogenetic analysis, gene expression

analysis and protein structure prediction

4364603 wialulagdanwszauvuily 2(1-3-4) JWasudunisda
Nanobiotechnology nauseIY TN

sedviiGeusiuantou : 4362103 waluladdanm uaz einileglu

4362104 UfuRn1smalulagdanm QGHEL

fugrunsdiumelulafunly Ussinnvestanuuiauily ns walulagdanm

wisndanvuinuly wilwmalulagszavluana nsussyndlduag
wnldunsimumalulagiinmseauunly

Fundamentals in nanotechnology,  types of
nanomaterials,  preparation of nanomaterials, molecular

nanotechnology, applications and trends in nanobiotechnology

a
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ileliionadoaiu
annnsaitagiu
wagtie it
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4373202 walulagiouled 3(2-3-6) | Wasudunisin

Enzyme Technology nauseIY TN
AnautAnIsennuaziadivesoules nsauaung | -eiunieglu
nanuarnIsuYedeulyy vaumansvedeulyl nsAnuengdund | nauiv
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Physical and chemical properties of enzymes;
regulation of enzyme synthesis and activities; enzyme kinetics;
isolation  of  enzyme-producing  microorganism;  enzyme
immobilization; industrial application of enzymes; laboratories that

corresponding with the context in the lecture
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4373203  walulading 3(2-3-6)
Fungal Technology
sedvnfiGeusiuaniou : 4371101 3839381 uaz
4371102 YUAN1598¥Inen
Pre-requisite : 4371101 Microbiology and
4371102 Microbiology Laboratory

Fnwariinluvadinswazsiiien AMIIANNIANY AT

WAsuTenein
1Agudunsda
nauTEIv LGN
einnieglu
QGHERY

walulagyinin

WIAUle @353N81 NMTAURUS wazANEIAYYeITT AMUFNRUS | donaneaniy
serinenifuadTindu Ilanufinvess mawdsuiude maudadia | anmnisaitiagdu
LALIUATHIND Uﬁﬁ’amiﬁaamé’aﬁuLﬁammﬂmﬁma
General characteristics of fungi and slime mold;
classification, growth, physiology, reproductive, and importance of
fungi; relationship between mold and other organisms; phylogenetic
of fungi; starter culture preparation; economic mushroom and fungi
production; laboratories that corresponding with the context in the lecture
4373204  wialulag¥anndan 3(2-3-6) | -UAsuTes1ein
Yeast Biotechnology (Wasudunisda
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4371102 UURN1598¥INeN einileglu
Pre-requisite : 4371101 Microbiology and ﬂEj:ll’QJSU’l
4371102 Microbiology Laboratory wAlulag@anin
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Types and general characteristics of yeast; benefits
and importance of yeast; yeast culture techniques in industry level,
factors and optimum condition for yeast growth; selection and
improvement of yeast strains; production of various products from
yeast in industry level; laboratories that corresponding with the

context in the lecture
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Antimicrobial Agents from Nature
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Sources and types of antimicrobial agents derived
from natural organisms; properties, mechanism of action, extraction
methods, antimicrobial activity testing and utility of antimicrobial
agents; laboratories that corresponding with the context in the

lecture
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Agricultural Biotechnology
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Biotechnology in utilization of beneficial microorganisms | @enadesiu
for agriculture; microrganisms for soil improvement; plant growth amjmiajﬂmﬂu
promotion; plant pest control; genetic engineering techniques for TnetiulrinAne
plant and animal modification; agroindustry; microorganisms for lﬁﬁ’lﬁgﬁuw%ém
ecological and environmental improvement; laboratories that ﬂi%QﬂﬁﬁL“ﬁﬁLﬁﬂ
corresponding with the context in the lecture Usglovulums
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Importance of pollution from industry and agriculture; | @onAdosiy
factors and mechanisms of pollutant degradation; biodegradation; aﬂﬂaﬂﬂifﬁf]wﬁu
waste management; air pollution treatment; wastewater treatment
system; eco-friendly products; bioremediation; laboratories that
corresponding with the context in the lecture; field trips
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Marine Biotechnology nauTeIv LGN
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Importance of marine biotechnology; types of marine
organisms with potential in marine biotechnological applications;
types and production of marine bioproducts; isolations and
purifications of marine bioproducts using biotechnological
methods; applications of biotechnology in marine bioremediation
and pollution control; laboratories that corresponding with the

context in the lecture; field trips
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Nanobiotechnology
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Fundamentals in nanotechnology; types of nanomaterials; AOAARDINY
preparation of nanomaterials; biosynthesis of nanomaterials by am’mﬁiﬁ]mﬁu
microorganisms and other natural molecules; molecular
nanotechnology, applications and trends in nanobiotechnology;
laboratories that corresponding with the context in the lecture
4374202  WANIAINTIUNTZUIUNITYINN 3(2-3-6) | -UAsudunisdn
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Principles of bioprocess engineering; growth kinetic
and nutrient utilization of microorganism; discontinuous and
continuous fermentation; extension of production and product

separation; laboratories that corresponding with the context in the lecture
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Roles of microorganisms in traditional fermented
foods; physical and chemical changes occurred during
fermentation; fermentation processes and process control of
various  traditional fermented foods; laboratories that

corresponding with the context in the lecture; field trips

4373303 ewnsnsinvissduldiienswannyuvy 3(3-0-6)
Southern Fermented Food for Community Development
Uszinmvesommsvinituduvesniald nszuaunnsusin
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Types of local fermented foods in the southem

region; fermentation process; microorganisms and mechanism of

microorganisms in fermented food products; safety of fermented

foods production; applying biotechnology knowledge to develop

production processes
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Waste Utilization and Treatment in Agro-Inductry
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Waste management hierarchy; clean technology; basic
principles of biological conversion of waste; bioproducts from
waste utilization in various agro-industries; principles of wastewater
treatment; wastewater treatment system; laboratories that

corresponding with the context in the lecture; field trips

(WasuTesein
LWasudunisda
nauTEIv LGN
einnieglu
NENAINRILN
anTwwasviesdu
wieliaenadaiu

annnsaitagiu

4373305  vEnnmeuANAmuasUsEiuR Wl AEvnTI 3(3.06)
Quality Control and Quality Assurance in Industry
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Fundamental of quality control and quality assurance;

quality control in production process and products; testing

methods of product quality; standardization in industry; patent in

biotechnology; principle and procedure in GMP and HACCP
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Biotechnology in Daily Life nauseIY TN
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Historical development of biotechnology; principles of amjmiajﬂmﬂu

biotechnology research; products in biotechnology; food,

agricultural, environmental and medical biotechnology; consumer

safety; ethical issues in biotechnology
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Milk  compositions; production and processing
technology of milk and dairy products; types and production of
non-alcoholic and alcoholic beverages; production controls and
related instruments; laboratories that corresponding with the

context in the lecture; field trips

annnsaitagiu
Tngifulidndnw
IaiSguiineaiu

PAFINNITUUN

4374301  MVAEMNSWagUATLAZHAAT AALERuEINS 3(2-3-6)
Functional Food and Nutraceutical Development
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Importance and benefit of functional food and

nutraceutical; development of functional food and nutraceutical
products; safety, laws, and standards of functional food and
nutraceutical; case studies for functional food and nutraceutical
development such as probiotic, prebiotic, and synbiotic, etc;

laboratories that corresponding with the context in the lecture
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Plant Biotechnology nauseIYNaeNn
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Techniques and methods in plant tissue culture;

seedling development and growth; factors affecting plant tissue

culture; plant tissue culture techniques for propagation, plant

breeding, and transgenic plants; extraction and purification of

secondary metabolites from plant tissue culture; laboratories that

corresponding with the context in the lecture
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Introduction to Biotechnology LWasudunisda
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Cells and biological process of living organisms; cell wieliaenadaiu

and tissue culture; utility of biotechology knowledge in food, am’mﬁiﬁ]mﬁu
agriculture, environment, and medicine; laboratories that

corresponding with the context in the lecture

4373403  Faenssumamaniledu 3(3-0-6) | -wWasudunisda
Introduction to Bioinformatics ﬂﬁjmﬁsﬁﬁmﬁaﬂ
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Biological databases; DNA sequence analysis and wielifaenadaiu

sequence alignment; phylogenetic analysis; gene expression amamizﬁ{‘]m}ﬁu

analysis; protein structure prediction
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4374401  wAlulaganmnelaInedEns 3(2-3-6)
Forensic Science Biotechnology
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fiwatesiuifinereans Ujtinsilaenndosiuilemaiausseny
Basic forensic science study; DNA Fingerprinting using

minisatellite DNA; Antibody Fingerprinting; current events in forensic

science; laboratories that corresponding with the context in the

lecture
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Pharmaceutical Biotechnology LWasudunisda
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Fundamentals of pharmaceutical biotechnology; wieliaenadaiu
therapeutic hormones and enzymes; antibodies and vaccines am’mﬁiﬁ]mﬁu
technology; nucleic-acid- and cell-based therapeutics; drug | -3aviNAN85U"E
delivery systems; pharmaceutical and cosmetic product; | $183%1 wialor
laboratories that corresponding with the context in the lecture ﬁﬂﬁﬂ‘lﬂ’ﬂﬁﬁaui
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Preparations for Field Experience in Applied Microbiology Preparation for Field Experience in Biotechnology WasuTesein
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Student preparation for field experience and skill training,
to be well-prepared for work through various activities, including
employability ~ skills  training, institute  selection, quality
management, techniques in report writing and presentation,
personality development and career qualification improvement

and other related topics

Student preparation for field experience, including
skill training to be well-prepared for work through various activities,
institute selection, quality management, techniques in report
writing and presentation, personality development, and career

qualification improvement, etc.

4364802 nsinUszaumsalivInneqadininenyszend 6(540)
Field Experience in Applied Microbiology
SV MBBUNIUNIABY: 4344803 N1smseurnUszaUN1Tal
o a s
N99aIMYIUITYNA
a va a1 ] = <
nsEnUURnusuuiawswluaniudsznounts deenalu
henuvessguay/vsaenvu fisuldiseuinisudtym lunsinu
N15USUANIIAUTAINSTINRIANT KaTN1TUIAIINTAINAINITTIU
ganNNsAnwnaeavangnsluussendldegnadiussansam
Collaborative job training between students and
institutional personnel in government and/or private sectors; The
students learn solving the problems in workplace, adjustment for
organizational cultures and efficient applications of knowledge and

skills from the whole curriculum for training effectively

4374502  nsrnUszauMsalidwmamalulagdanw 6(540)

Field Experience in Biotechnology
swvfiFeusituanney : 4374501 mawdesiinUszaunisal

mMamalulagyiniw
Pre-requisite : 4374501 Preparation for Field Experience
in Biotechnology

n1sEnUfURMuLvUildusuluantulsznounis Tu
MIgNUYeIsTuAL/MIaenyU MIiseuinsuAtaymlunisinnu nns
Ysuddriuiausssuesins msdianuiiasinuzainnsinyinaen
nangnsludszgndldognedivsednsam

Collaborative job training at institutional personnel in
government and/or private sectors; learning to solve the problems

in workplace; adjustment for organizational cultures; applications of

knowledge and skills from the whole curriculum for training effectively
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7000390 N19LA3BUAMUNTDUANNANE 2(90)
Cooperative Education Preparation
Aanssunswisuaunsenveiseulunisiinaniadnw lag

Tanufifeafundnms wnfn sedoutedsdy wagnsvuiunsvesan

Aafine Avudfuguiasmadalunisaiinsnu anudugiulums

VTR nsdeans uyweduiug n1sWanyadnnw ssuunsuinig

Qmmvﬂ,uamuﬂizﬂaumi WATANISULEYD NSWBUTIENY
Activities to prepare student for cooperative education,

the strategy is to give knowledge concerning principles, concepts,

reculations and processes of cooperative education. Basic
knowledge and techniques in job application, basic knowledge for
real practices, communications, human relationship, personal

development, quality management system in the workplace and

techniques of presentation and report writing

4374503  masEeuATRWIBNEN AR nTIManAlLaE YN 2(1-2-3)
Cooperative Education Preparation in Biotechnology
fanssunswisnanunseuvesSeulunsinaniafinm
fun nslanufid safundnnis uuafa seifoudevsdy uas
NILUIUNITVRIENA AN mmiﬂﬁug’muazL%ﬂﬁﬂiumiaﬁ'ﬂ‘imu
mmiﬁyugmiumiﬂﬁﬁﬁmu nsdeans uyveduius nswau
UYASNAN kazTEUUNSUIMIsAMAInluanIuUsEnaunis wallans
ULAULAE NISWBUTIENUY

Activities to prepare student for cooperative
education, including giving knowledge concerning principles,
concepts, regulations, and processes of cooperative education;
basic knowledge and techniques in job application; basic
knowledge for real practices, communications, human relationship,
personal development, and quality management system in the

workplace; techniques of presentation and report writing
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7000490 anfafnen 6(640)
Cooperative Education
MeAniidesFeunnay : 7000390 MaaTeuANUNTeNFuRFNY
nsnuFuAnuludnvaninemuding awnsadasi
51890 YaueanuiIm wazsad§avedlassnuildsuaug
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Uszdndnm
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

4374504  auwnaAneINImAlLlABYIN W 6(640)

Cooperative Education in Biotechnology
MeAniiGeusituanniou : 4374503 nswisuanundeNauiafine

mMawmalulagdinin
Pre-requisite : 4374503 Cooperative Education Preparation
in Biotechnology

nsinufuanuludnvaeninaudinga nsda
518911 AsdnaueaI i uazkads wedlasud ldfu
WUy MsseusnswAdymnlunsinu nmsusududiiuinmsssy
83Ans MItanuiiaginveannisAnwinaeanangnsluvssyndly
98195iUszaANSam

Job training as a temporary employee; report
preparation; presentation of progression and outcomes of the
assigned project; learning to solve the problems in work place;
adjust themselves to organization culture; applications of
knowledge and skills from the whole curriculum for training

effectively
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