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Introduction to Accounting in Merchandise
nann13URYT
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Financial Report

AYIINT

Business Taxation

fuguduninennsuyud

Human Resources Foundation
N1983519U5AUNITAINITUIANS

Service Experiences Design

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)
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30726264  msluduszneunis 2 (2-0-4)
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30730064 NSANYILINUNFIMNTTY 2(1-2-3)
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2.3.3) Iy wanidan Litaenidn 20  wuaeda
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WUGANEANSVDIREUNTE 2 (2-0-4)
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Foundation and Technique in Microalgae Isolation and Culture
wialulaginmmnnadn 2 (2-0-4)
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NOMUNEKATTOTIAUAUDIMITLAZ IMNTERNT 2 (2-0-4)

Food and Animal Feed Laws and Regulations

NgUIYIMALUTABTININNIGNY &0 Lwasuazaniainen

30721264

30721364

30721464

30721564

30721664

30721764

30731064

30731164

30731264

30731364

30731464

30731564

30731664
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fugumaeiuariassaiavedusiunasioule] 2(1-3-2)
Structural and Chemical Basis of Protein and Enzyme
wmadansaninsalntuazlnsulansiiidosdy 1(0-3-1)
Basic Spectroscopy and Liquid Chromatography Techniques
wiatian1TeTzAlUshulazoulwiigaUInnm 2 (1-3-2)
Quantitative Protein and Enzyme Analysis Techniques
WATANTIATIZALAZIMUNLUTAY 1(0-3-1)
Protein Analysis and Characterization Techniques
wadindniunmsuenuagyinuavsiusiuuasioulsd 2(1-3-2)
Protein and Enzyme Separation and Purification Techniques
wialulagwulad 2 (1-2-3)
Enzyme Technology
nszUIUNTANALaz AT ITITtinuasUSINavesEstin - 4 (2-6-4)

Biological Substance Extraction Processing and Quantity Analysis

wAtan1wauRuen 3 (2-3-4)
Antibody Technique
NSNARLOUAUDA 3 (2-3-4)
Antibody Production
mswawnadavnsweufveniioldnsaitads 2 (0-6-2)

Development of Antibody Techniques for Diagnostic Testing
nsUszgyndmallanigiauiven 2 (2-0-4)
Application of Antibody Technique
ﬁugmmq%ﬁwmmamaéuaﬂmaqa 3 (3-0-6)
Basic Cellular and Molecular Biology

walulagiugiamnssy 3 (1-6-4)
Genetic Engineering Technology
L%ﬂﬁﬂmsmmaauLLazﬁuWUisﬁUMLaqa 3 (1-6-4)

Molecular Detection and Discovery Technique
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ﬂﬁ?ﬂﬂﬁ@ﬂﬁﬂ%’]ﬂ%’)ﬂﬁw
Biosafety

ngudvimalulagyinmnIgaaInn sy

30732064

30732164

30732264

30732364

30732464

30732564

30732664

30732764

30732864

30732964

NANNINININEIFERToIMITAUMALULaBTIA W

Principle of Food Science and Biotechnology
wiAlulagn1sauIe1Tun

Fermented Food Development Technology
weluladnsiaiuransasiasosiy

Beverage Development Technology
NINAIUINEAANID1911T N1SUTHTUAMN NGNS
LaENITEUINUA

1 (0-2-1)

2 (2-0-4)

2 (1-2-3)

2 (1-2-3)

2 (2-0-4)

Food Development Food Product Evaluation and Sanitation

N15AS9ATIALBLNAILUNAN N UN DIV THALLATDIALVIN

2 (1-2-3)

Fermented Food and Beverage Product Development and Creation

walulaginnlugaaivinssy

Industrial Biotechnology
walulagdinmlugnainssuevns
Biotechnology in Food Industry
wialuladnisuanluleleniuea

Bioethanol Technology
wialulagnediuesdnw

Biopolymer Technology
NSWAUINTLUIUNINEA L WAEIMNTINTININ

Development of Process in Bioindustry

nguIvINAlUTABTINNNIFWINFBUUATNAY

30733064

30733164

30733264

30733364

30733464

30733564

gﬂLL'J@ﬁ@MLﬁ%?%UUﬁL'M

Environment and Ecology
mﬁLﬂiwﬁLLazmwaaUﬂmmwﬁﬂLnﬂa”am
Environmental Analysis
wmaluladTinmdwindoy

Environmental Biotechnology
weluladanndnsumsimide
Biotechnology for Wastewater Treatment
mMsdanisasnadeunasmeluladayenn
Environmental Management and Clean Technology
nasunmAlulagdInw

Energy in Biotechnology
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2 (2-0-4)
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2 (2-0-4)
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2 (2-0-4)

3 (3-0-6)
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welula8Fnmuuuldldonnaiionisudandsnudanin
Anaerobic Biotechnology for Bioenergy Production
weluladfimnzaufiensinnismdsnuazen
Appropriate Technology for Clean Energy Management
walulagnsuandeniin

Technology of Composting Production

nguAYINAluladTIININNIINITINEAT

30734064

30734164

30734264

30734364

30734464

30734564

30734664

30734764

30734864

30734964

dpsfleiinsznananunsiug A mSUINYRINg
Basic Agricultural Analytical Instrument for Farmers
AITINUINYEMTUNITNYAT

Plant Physiology for Agriculture
Tiidosdudmsunsinuns

Basic Electricity for Agriculture
weliansnzdeaiedodi

Plant Tissue Culture Technique

syuulalasluiing

Hydroponic Systems
gunsaiBidnnsetinduazansaunadmsunisinunsadelng

Electronic Devices and Information for Modern Agriculture

wialulagmiginndniunisinens
Biochemical Technology for Agriculture
NRENTHEUNANITINYAT

Agricultural Geo-informatics
WINNTTULAZUINTFIUN N TNYR Tasie T
Modern Agricutural Standard and Innovation
1599UNERNY

Plant Factory

nauIvinalulagdanimumiegduniduszand

30735064

30735164

30735264

30735364

9

WALLLAEYININNEUNSY

Microbial Biotechnology
HAnAugIINAUNTINIImALElagTIn M

Microbial Biotechnology Products
nsIndtuntaznsidusElordanueARluLuALSY
Actinobaterial Classification and Application
WMATANIIARLINLAZNITINTILUNLUATILSE

Bacterial Isolation and Classification

4 (3-3-6)

3 (3-0-6)

1 (0-2-1)

1 (1-0-2)

2(1-3-2)

2 (1-2-3)

1 (0-3-1)

1(0-3-1)

1(0-2-1)

1 (0-2-1)

1 (1-0-2)

1(0-2-1)

1(1-0-2)

3 (3-0-6)

3 (2-3-4)

2 (2-0-4)

1 (0-2-1)



30735464

30735564

30735664

30735764
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wAn 5T surRuazaNseangnsneTanm 3 (3-0-6)
Natural Products and Bioactive Substances
n1snAnansengYsFensrUINNIManalulagdinn 3 (2-3-4)
Production of Bioactive Substances Using Biotechnology Processes
NSV UAYSINITININTRSET0RNY YD 2(1-3-2)
Biological Activity Evaluation of Bioactive Agents

NSNAUIHEAN TN INLAZAIIINY 2(1-3-2)

Health and Beauty Product Development

ngudrnistiugusznaunsuasaunyusy

30736164

30736264

NSUTYNTTINATIWIANTTU 2 (2-0-4)
Innovative Business Management

nagnsnsnandmsugsnaadielv 3 (3-0-6)
Marketing Strategy for Modern Business

nguIvImAlulag TN MNImELS

30737064

30737164

30737264

30737364

30737464

Jnmngainimeia 3 (3-0-6)
Marine Chemical Ecology

wdavgiakazn1sUszanaly 3 (3-0-6)
Marine Chemistry and Utilization

wialuladdinmniameta 2 (2-0-4)
Marine Biotechnology

wialulagyininannsie 3 (2-3-4)
Algal Biotechnology

MUaEenasImAlulagN NI 3 (3-0-6)

Selected Topics in Marine Biotechnology

NENAIYMABUAUDY EEC Uazinalulagydinmnidy o

30728064

30728164

30728264

30728364

30728464

Undaniafu 2 (1-2-3)
Qil Palm

nsmueslsauasAngUdnigy 1(0-2-1)
Disease and Pest Control of Oil Palm

nsmuauRaRARU G TukanmalladnsAuien 1(0-3-1)
Oil Palm Yield Control and Harvesting Technology
Tassatanazosdusznaumaaiivomalduitunes 2 (1-2-3)
dhfuundy

Sturcture and Chemical Composition of Oil Palm Fruit and Palm Oil
nsafnkagyiusgnsiiulay 1(0-2-1)

Extraction and Purification of Palm Oil
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30728564 nsuUsgUtduUndL 1(0-2-1)
Palm Oil Modification

30728664 nsafnitusaaidusaznsldussleminnudauidy 1(0-2-1)
Palm Kernel QOil Extraction and Palm Kernel Cake Utilization

30728764 mia‘i’mmﬁﬂummﬁaﬁyqmﬂqmammiuﬁ'}ﬁumém 1(0-2-1)
Palm QOil Industrial Waste Management

30728864  WYNAIU 2 (1-3-2)
Energy Crop

30728964 SPUUSALULAYNINITIAYAT 2 (1-2-3)
Agricultural Automation

30738064  WENIUTIIA 1(0-2-1)
Biomass Energy

30738164 NSNARAILTININ 1(0-2-1)
Biogas Production

30738260 \RpsileinuagszuUATUALWA L 1(0-2-1)
Energy Meter and Control System

30738364 syuuNdnlvidann 1(0-2-1)
Bio Electricity Generation System

30738464  nsUURMLLaEAIIUaRAAUAUNAIIIY 1(0-2-1)
Energy Operation and Safety

30738564 LHUTINIEMTUUTENOUNTNAINUTINN 1(0-2-1)
Business Model for Bioenergy Entrepreneur

30738664 watlakialasunleansil 1(0-2-1)
Gas Chromatography Technique

30738764 wATAlATINIANTIVBUNAIUUULTIAUES 1(0-2-1)
High Pressure Liquid Chromatography Technique

30738864 walAnsYuAsLUULELE oLl 1(1-0-2)
Freeze-drying Technique

30738964  nTATwiImEwATinenaulineuresHiuaUnnswuns 1 (0-2-1)
Analysis of Elements by Atomic Absorption Spectrometry Technique

3) wNanIvNARNLES lidaandn 6  wddwnn

deniseusginla 9 1nsednnideaeuluuminedeysm vie

WoniseuannanituaauAnwduniniglukazateuen lidesndn 6 wiiefn
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AUNUIYYDITAIV
WY 307 MEneds avvmalulagdinm
Lausviasa? 4 vanefis futdaaou
Lausviasa? 5 vanefis naAvn fail
@AY 0 Mg welulatnnitugn
@Y 1 mneis wALLLABHINIMNINY §07 IwaduarenTYIne
A 2 MU WAlUlAETININNERAIMNTTY
Y 3 v waluladTnmmsdanadeuuasndany
A 4 e WALLAETININNINITNYAT
@Y 5 e wAlUlagTINNNNIaUNIEUsEYNe
Y 6 Ve maduusznaunisuagmu gLy
A 7 Mg walulagTinnmanea
1av 8 WUNBAN AeUALeY EEC waswaluladTininmiady ¢
Y9 e duuw lasenu uay Anuszaunsel
Lausviasad 6 vanefis Siuvsneinlungiivveaavsviasai 5

LAUSHERIN 7-8 gD YNas19s18937
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3.1.4 LAASUAUNITANE

U 1 aansanwdu (First Semester)

NUINAY sauazdesedn Ve il
(Nouf-ujuR-
fnwdienuleg)
Andnwinly | 89510064 | afiysmn 3 (2-2-5)
Wisdom of BUU
89520064 | walilosnuanusuinseunadiaulng 2 (1-2-3)
DuTU uazlan
Citizenship and Responsibility towards
Society of Thailand, ASEAN, and the
World
89520364 | AANTTUAITNATIA 2 (2-0-4)
Creative Activities
89520864 | nwznwlveiiienisondwludeeusiu 2 (1-2-3)
sy
Thai Language Skills for Careers in
Contemporary Society
Juany 30211364 | LARANE 3 (3-0-6)
Calculus
30610064 | F3Ineily 3 (3-0-6)
General Biology
30610164 | UfAns7inenvily 1(0-3-1)
General Biology Laboratory
Fnsinenda | 30718064 | Uszaunsaluavaosiions 2 (0-4-2)
UIUIMSAUNIS wAlulagdinm
W9 Experiences and Instruments in
Biotechnology
594 (Total) 18
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Ui 1 nensanerate (Second Semester)

NUINIY SauazTaseInN nu8nA
(nouf-ujun-
Anufieauleg)
AnAnwvily | 89510264 | AnuguuarAAITIn 2 (1-2-3)
Happiness and Values of Life
89520664 | nw1Ssnguiitens3uiTingse 3 (2-2-5)
Experiential English
AN 30310164 | 1Al 3 (3-0-6)
Chemistry
30310264 | UURn1siadl 1(0-3-1)
Chemistry Laboratory
30810064 | #andvily 3 (3-0-6)
General physics
30810164 | UfuRAnsiAndiald 1(0-3-1)
General Physics Laboratory
31220164 | adpilosdudmivinenmens 3 (3-0-6)
Elementary Statistics for Science
Amsfnunde | 30716064 | malulaBTinmiileyurunaznisviondien 2 (0-4-2)
YSEUINISAUNIS Biotechnology for Community and
’ 91U Tourism
594 (Total) 18
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Uil 2_menasAnendu (First Semester)
NN saLaz o Ivn enn
(nqud-ufUR-
Anufaeaules)
AndAnwvily | 89510464 mmnﬁaqﬁumw 2 (1-2-3)
Food for Health
89520464 | n1w1danguiienisdeans 3 (2-2-5)
English for Communication
8953xx64 | nguAnTlafuaussauznisienilulan 2 (2-0-4)
BUAR ‘VifLI’JGﬁWEJ%‘U’WW’N&J?LW@MWT’NWU
(1.3.2.1)
AN 30322064 | LATIBUNTE 3 (3-0-6)
Organic Chemistry
30322164 | UfURn1sndun3d 1(0-3-1)
Organic Chemistry Laboratory
30721164 mﬂﬁﬂﬁugwuvm%ﬁmmzﬁuimLaqa 2 (1-3-2)
Basic Technique in Molecular Biology
31620164 | Faadivily 3 (3-0-6)
General Biochemistry
31622164 | UfURnstauaivaly 1 (0-3-1)
General Biochemistry Laboratory
WINSANBUT | 30726164 | winnssuiugsnaniamalulagdinim 2 (2-0-4)
USUINISAUNIS Innovation and Biotechnology
’ 1974 Entrepreneurship
394 (Total) 19
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Ui 2 mensaneate (Second Semester)

NN sWaLazTaTEIvn enn
(nqud-ufUR-
Anufaeaules)
AnAnwvily | 89510564 | MsuImsauanznedn 2 (1-2-3)
Psychological Well-being Management
89530064 | lonauazanuyimglunisiaudlulan 2 (2-0-4)
UM
Opportunities and Challenges for
Future Careers
NN 30520464 | 9a¥3Ang iy 3 (3-0-6)
General Microbiology
30520564 | UFTAn139atingvily 1(0-3-1)
General Microbiology Laboratory
30720064 | NFZUIUNIINDULALUAIN 3 (2-3-4)
walulagyaniw
Upstream and Downstream Process in
Biotechnology
30720164 ﬁugm’imﬂﬁmszmums%amw 3 (3-0-6)
Fundamental of Bioprocess Engineering
30721064 | Mawwidsaraduaniode 2 (1-3-2)
Cell and Tissue Culture
Ansfnwnda | 30726264 | nmsludusznaunis 2 (2-0-6)
Uﬂjm’]ﬂ'ﬁﬁuﬂqj Entrepreneurship
#iN9u
394 (Total) 18
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U0 3 aransanwfy (First Semester)

NN sWaLazTaTEIvn enn
(nQud-ufUR-
Anufaeaules)
AndAnwily | 895364 | ngaiviieuanssauznisihaululan 2 (2-0-4)
UNAA ‘vimm']aiszjflmmilﬁaﬂﬁﬁfmu
(1.3.2.1)
FUANY 30764 | NUTIBIVIGBN 10 (x-x-x)
Modular Elective
WINIANYTL | 30730064 | N15ANEILTNIUEAAINNTIY 2 (1-2-3)
Uﬂim"]ﬂqjﬁl‘Uﬂ"]i Industrial Plant Study
Y9
BLAIGLRIGE] OO | A NABNLES 4 (x-X-X)
Free Elective
594 (Total) 18
U 3 mansAnwUane (Second Semester)
NUINIYY sawazdasedv wignn
(noui-Ufus-
Anwdienueg)
dnwwidll | 89539864 | Fuimdeutsamelvedieuinnssunas 3 (0-0-9)
walulad
Transforming Thailand through
Innovation and Technology
AN 307xxx64 | NUTIEIVIGDN 10 (x-x-x)
Modular Elective
WINSANTL | 30736364 | LATHFAATINN 1(0-2-1)
YIUINTAUNS Bioeconomy
e 30739064 | Madeudidaysanmstunsyinudusi 1(0-2-1)
Primary Cooperative and Work
Integrated Learning
I naNES 000X | A NABNLES 2 (X-x-X)
Free Elective
394 (Total) 17
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Ui 4_menisAnendu (First Semester)
NUINIY sWauazdoedn AYRERL
(nqud-ufUR-
Anvdaenuieg)
WINMIANYNTL | 30749x64 | e tUNgUANTANYITIYTAINISAUATS 6 (0-18-9)
YIINTAUNNS a1 (en 1 31 90 5 5183%0)
19U Cooperative and Work Integrated
Education
394 (Total) 6

U9 4 aansAne1Uae (Second Semester)

NUINIYN SRARASYDIWIY nwin
(noul-ufuR-
Anundienues)
MIENYNTL | 30749x64 | eIV UNGUANTANYITYTINISAUNS 6 (0-18-9)
YSUINSAUNS YU (Wen 1 331 90 5 518797)
94U Cooperative and Work Integrated
Education
574 (Total) 6

= = a e ) @ A % = v
mnews: Nsamezilsueuneindnwinlvausaliufouldnuneavidualulaseaing
wangnsde 3.1.3 lunsaiiuisedntunguindnwnildliaansadnnisseunisasuny
LHUN1SANW LA

3.1.5 AU

(LaNATHLUURUNBLEY 1)
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3.2 %o 6NA AUNUILAZAMIAIVEID1TE
3.2.1 919138UsEIMANGNT

(1) weada sulsay UUIZINRIUTZIIVY 3-1805-9000x-xX-X
Ph.D. (Cell Biology and Molecular Genetics) University of Maryland, USA w.#. 2554
WU, @Al PansalumIne sy w.m.2543

AAUINI9IVINTG 97197158

MUIUHANUITINTSToUNATLUTDU 5 U (W.A. 2560-2564) 6 NAIU
NAIIUNIIBINIG (LONANTUUUNINELAY 2)

A1TTUFIUAY
WA 3197991 ITUIUNUAN
30130159 | Ww3uuannafne 1(0-3-1)
30720159 | wadefiugiumanealuladianin 1 2(1-3-2)
30720659 | welulagiinmdesdu 2 (2-0-4)
30721159 | sugmaniseauluana 2 (2-0-4)
30730259 | windaiugiumanaliladdanm 2 2 (1-3-2)
30730459 | ASEUIUNSABULAENAINISNARIAnAlLlagTIn W 3 (3-0-6)
30730559 | UURANISNIEUINNTNOULALUAINITHAANS 1(0-3-1)
wialuladyinw
30731259 | imMANANIIAUALD ULDENENE 2(1-3-2)
30731359 | wadanaulusiulazioulsl 2 (1-3-2)
30731559 | walulad¥dinmszaulad 2 (2-0-4)
30733159 | walulagdinnadeluinisaiuieg 3 (2-3-4)
30736159 | walulagdinmmenisunng 2 (2-0-4)
30738459 | wiadansldiadasiiedmsutnnaluladdann 3 (2-2-5)
30738559 | shdaizesiagiumameluladTanin 1 2 (2-0-4)
30738659 | dedesilagiiumamaluladiinm 2 2 (2-0-4)
30739159 | dunuvnanalulagdinin 1(0-2-1)
30749259 | lassauddemanalulagdininw 1 2 (0-6-2)
30749359 | lassnuddemanalulagdinin 2 2 (0-6-2)
30749559 | annafiny 6 (0-18-9)

mszauaaulunangasil

S GRLE) S99 ATUIUNUYARN

30716064 | eluladTanmiileysmunaznisvieadien 2 (0-4-2)

30718064 | Uszaumsaiwaziadesdiemamaluladdinim 2 (0-4-2)
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IWEIV1 | 3983 MUIUNUILAN
30721064 | Mawsdsneaduaziloide 2(1-3-2)
30721164 Lwﬂﬁﬂﬁ”ugmma%ﬁwmszéﬁ’uimaqa 2 (1-3-2)
30736364 | LASWAATINN 1(0-2-1)
30721264 | fugrumaeiiuariassasmeddusiunasioules] 2 (1-3-2)
30721364 | maflevsaninsalnuaglasunlans o 1(0-3-1)
30721464 | wiallan15asieilushuasoulaidausunn 2(1-3-2)
30721564 | wiallan193LATzvkasIwunlUshu 1(0-3-1)
30721664 | wiadindwmunisusniagyinuiavsiusiunay 2(1-3-2)

voulal
30721764 | walulagioulel 2(1-2-3)
30730564 | NUuNeKazUaUIRUAIUDIMITLAL I TR 2 (2-0-4)
30731564 | fugmumnsdiinevessaduarluana 3 (3-0-6)
30731664 | walulagiuglieingsy 3 (1-6-4)
30731864 | WALANISNTIVEBULALAUNUTEAULILANG 3 (1-6-4)
30731964 | MNUUARAAENITINII 1(0-2-1)
30730064 | in3esilofnsizsinanisinumsiiugiudmsy 1(1-0-2)
LNYAINT
30734164 | @3TINENVEIMSUNISINEAT 2(1-3-2)
30734264 | Iwihndesiudmiunisnuns 2 (1-2-3)
30734364 | mpflan1sazisadeideii 1(0-3-1)
30734464 | szuulalasluiind 1(0-3-1)
30734564 | gunsaldianyselinduazansaumnadniy 1(0-2-1)
nsinuasadieln
30734664 | wialulagadyan ndmnsunisinuns 1(0-2-1)
30734764 | gRaNSEUNANISNGYAT 1(1-0-2)
30734864 | wINNITUKATUINTFIUNNNISINERTELE TN 1(0-2-1)
30734964 | 1sanuniindiy 1(1-0-2)
30736164 | NMSUIMSTINATIUIANTTH 2 (2-0-4)
30728064 | Undsninsfu 2 (1-2-3)
30728164 mimuaﬂiﬂLLazﬁmgméuﬂfwﬁu 1(0-2-1)
30728264 | nsmuAuHakAnUIduLasimalulad 1(0-3-1)
nsLAuLAen
30728364 | InssasnauavesAusznoumaaivomatiduniu 2 (1-2-3)
wazthsuU Sy
30728464 miaﬁ’mLLazﬁw%qwcﬁgﬁwﬁuméu 1(0-2-1)
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SWaY | 519790 ITUIUNUAN
30728564 | maudsutniuudy 1 (0-2-1)
30728664 | nsafauudaudunarnsldussTovinin 1(0-2-1)

wanUnau
30728764 mﬁmmﬂaamﬁaﬁqmﬂqmammiuﬁﬂﬂuméu 1(0-2-1)
30728864 | WYWAIIU 2 (1-3-2)
30728964 | SzUUSALUIIANIINISIAYAS 2 (1-2-3)
30738064 | WANUTIIG 1(0-2-1)
30738164 | N1SuEAMYHININ 1(0-2-1)
30738264 | LA3ediloinuaysEUAIUANNGILY 1(0-2-1)
30738364 | syuundnliidinin 1(0-2-1)
30738464 | n1sUfURNULaTANNUARAAEATUNE Y 1(0-2-1)
30738564 | UWHUFINAMSTURUTENBUNITNEINUTINN 1(0-2-1)
30738664 | wallaudalasunlans i 1(0-2-1)
30738764 | nAlAlATU AN HVBAMAILUULIIIUES 1(0-2-1)
30738864 | WwAllAnsyiuisLuuLtidonuds 1(1-0-2)
30738964 | NM5iATIEREIMMEmALlABERouin 1(0-2-1)
WaULOSNIUALUNLNIUNS
30739064 msﬁsuiﬁqgsmﬂ’]if"fumiﬁwmusﬁzuﬁu 1(0-2-1)
30749064 | lasenuidennamalulagainin 6 (0-18-9)
30749164 | NM15L58UIBYIUINTAUNMSYINNU 1 6 (0-18-9)
30749264 | M33EUIAYIUINTAUNM VI 2 6 (0-18-9)
30749364 | nsiniluguszneunis 6 (0-18-9)
30749464 | waluladTinmidsanenen 6 (0-18-9)
(2) weaINTRRUN; Tauuszhvg 1avUsEIRUTLEYIYY 3-1499-0007x-xx-X

Ph.D. (Chime Bimolecule) University of Paris Xlll, France w.A. 2547
WA, (WAlUladTININ) URINYIGLAIVAIUATUNS N.A. 2536

.U, (Noeans) inningrdumaluladsisusnanyiueon w.A.2529
AIUMUINIIVINTG {A8AEnT1A758
MUIUHANUITINTTToUNATIUTDU 5 U (W.A. 2560-2564) 6 NAIU
NAIUNISIBINIT (LONANTULUMNELATY 2)

ATLUFIULAY
WAV 3187391 UIUAULAN
30130159 | wssuannafned 1(0-3-1)
30720159 | windafugiumanaluladdanm 1 2 (1-3-2)
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WA | 9983 FIUURUAN
30720659 | wplulaganimidesdy 2 (2-0-0)
30730259 | wadefiugiumanaluladianin 2 2 (1-3-2)
30730459 | ATEUIUNNTNDULAZNAINITHAAIGNALULABTIA N 3 (3-0-6)
30730559 | U URAN1sNsEUIUnIsnoulagnaInIsHanng 1(0-3-1)

walulagdinw

30735559 | malulag¥inmenamvingsy 3 (3-0-6)
30735659 | walulagiinmlugnaivnisueImns 3 (3-0-6)
30735759 | winlulagnansngianmnsdin 2 (2-0-4)
30735859 | wialuladin3osm 2 (2-0-4)
30735959 | welulafvesemsilogunmuazuinngsy 2 (2-0-4)
30738559 | vhdeisestiagiiumaneluladTanin 1 2 (2-0-4)
30738659 | shieidesiagiumanelulad@inm 2 2 (2-0-4)
30739159 | dunumamnaluladdinin 1(0-2-1)
30749259 | lassauddemanalulagdinam 1 2 (0-6-2)
30749359 | lasssuddeymamalulagdinin 2 2 (0-6-2)
30749459 | Hneu 2 (0-4-2)
30749559 | annafiny) 6 (0-18-9)
mszmuaaﬂwé’ngmﬁ

IV 318397 UIUNULAN
30720064 | NSzUIUNNSADULALUAIMLMALULaETINN 3 (2-3-4)
30732064 | ©dnASMIINeImEnsesiumalulagdinimn 2 (2-0-4)
30732164 | wAlulagniswmuie i sudn 2 (1-2-3)
30732264 | waluladnswawndnsusiadesiy 2 (1-2-3)
30732364 | MINAUINGASNID1S N1sUsEluAMAW 2 (2-0-4)

HARNSIIMNT UaENITEIAUIA
30732464 | NMIESNETIALATNAILINAR UIDIMITUAY 2 (1-2-3)
SR
30732564 | walulag¥inmluanamnssy 2 (2-0-4)
30732664 | walulagiin nlugnamnssuamis 2 (2-0-4)
30732764 | walulagnisuanluloleniuea 2 (1-2-3)
30732864 | wAlulagwediuasainin 2 (1-2-3)
30732964 | NMSWAILINTEUIUNTHANLUDAAIMNTTUTININ 2 (1-2-3)
30739064 | maidsudideysanmstumsheududy 1(0-2-1)
30749064 | lasenuddennamalulagainin 6 (0-18-9)
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SHadY | 5189391 ATUIUNU2LAA
30749164 | NM15438USBYIUINITAUNMSYINNU 1 6 (0-18-9)
30749264 | M3RHUIAYIUINTAUNMITTINT 2 6 (0-18-9)

(3) WWBIN  TuNUI I VUL IUTZUIBU 3-2007-0007X-XX-X

WA, (AlUladTInIn) IAINTAMINESE WA, 2547

WA (AlUladTInIN) IAINTUNNTINGITY W.Al. 2540

WU, (1NFVMEARS) UM INLFEYIII W.A.2537

AUVLINIIYINIG JAI8A1ERTI915E
uIUKaNUIvINTdaunadlusau 5 U (w.a. 2560-2564) 8 HaIU
NASIUNIEIYINT (LBNENTLUUNINELATY 2)

N1ILTUADULAY
eIV 3187391 FIUIURULAN
30130159 | L@SgNaRNIANA 1(0-3-1)
30720159 | windaftugiumanaliladdanm 1 2 (1-3-2)
30720659 | walulagdanmiosdu 2 (2-0-4)
30730259 | wadafiugiumanaluladianin 2 2 (1-3-2)
30731359 | wadlanenulusiuuagioulys 2 (1-3-2)
30733259 | msinzidssaduasiiofedn s 2 (2-0-4)
30733359 | walulagdinwniedng 2 (2-0-4)
30733459 | NSHanLauRuan 2 (2-0-4)
30733559 | UURAN1sN1SHARLaURUDR 1(0-3-1)
30734159 | waluladTiniwniangia 3 (3-0-6)
30734259 | ndndnaiaiivesdedidislunzia 3 (3-0-6)
30737759 | wadlansweufvefifionsivaeuduinday 3 (2-3-4)
30738559 | hidadesiagiiumamaluladdinm 1 2 (2-0-4)
30738659 | vhdeizesiagiiumaneluladdinn 2 2 (2-0-4)
30739159 | dunuimamalulagainin 1(0-2-1)
30749259 | lassnuddemanalulagdinim 1 2 (0-6-2)
30749359 | laseauideniamaluladdinin 2 2 (0-6-2)
30749459 | Wneu 2 (0-4-2)
30749559 | annafiny 6 (0-18-9)

mszauaaulunangasil

S GRLE) S99 ATUIUNU2LARN

30721064 | mMemnzidsawasuaziilede 2 (1-3-2)
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SWaY | 519790 ITUIUNUAN
30721164 Lvmﬁﬂﬁugﬂumq%ﬁwm'ﬁzﬁdmaqa 2 (1-3-2)
30730464 | waluladyininmedn’ 2 (2-0-4)
30721264 | fugmmaediuazlassadavedlsiuuazioules 2(1-3-2)
30721464 | wellan1siasieilusaunagieulviidalsunu 2(1-3-2)
30721564 | wpllan1siasigilazunlusay 1(0-3-1)
30721664 | wiadindwmunsusniagyinuiavslusiuuay 2(1-3-2)

PG
30731164 | wAlan1sikoufAven 3 (2-3-4)
30731264 | NMSHARLDUAUDA 3 (2-3-4)
30731364 | mswawwadanaueuiveiiieldnTaiteds 2 (0-6-2)
30731464 | M3UszenAmAlANIweURUDR 2 (2-0-4)
30737264 | walulag@inmnianeia 2 (2-0-4)
30739064 ﬂﬁL%SuiL%ﬂuuimﬂﬂ’]iﬁ'UﬂWiVTN’lu%uﬁu 1(0-2-1)
30749064 | lasenuidennamalulagainin 6 (0-18-9)
30749164 | M558 UIBWYIUINTAUNMSYINNU 1 6 (0-18-9)
30749264 | M338UIAYIUINTAUNMTTINTY 2 6 (0-18-9)

(4) wensdszan ngYaus

VUSRIV TEVIVU 3-1006-0010x-XX-X

Ph.D. (Biological Sciences) University of Southern Mississippi, USA W.A. 2540

M. @FVINY1ENNELINADN) UNINBBURRA W.A. 2533

W.U. (RUTINY1) UMTINGIRUNYATAIEAT N.A1.2530

ABNRUINIGIVINIT 19158

AMUIUNANUIVINTTTDUNATIUTAU 5 U (W.A. 2560-2564) 1 Nadu

NAIUNIIYINIT (LONATUUURINELAY 2)

ATTUFIULAY
IV 378391 I1UIURUEAAN
30130159 | wssuannafne (0-3-1)
30720159 | wiadafiugtumaaluladdinim 1 2 (1-3-2)
30720659 | welulagianmidesdu 2 (2-0-4)
30721159 | siugenansseauliiana 2 (2-0-4)
30730259 | mpflafiugiunmaneluladfanin 2 2 (1-3-2)
30731259 | wnAlAn1emumLoueaneNa 2 (1-3-2)
30731459 | WU§IFINTIY 3 (3-0-6)
30732159 | malulad¥in1mmnieqdunsd 2 (2-0-4)
30737359 | wialulad@inmdswndou 3 (3-0-6)
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WEIY | 519790 JIUURULAN
30737459 | wialuladazeianaznisUosiuuaiiy 2 (2-0-4)
30737559 | waluladTanmdmdunisiidnnge 3 (2-3-4)
30737659 | wialwladTnmuuuldldanniedienisnds 3 (2-3-4)

WAINIUTINN
30738559 | vhteizestiagiiumaneluladTaniw 1 2 (2-0-4)
30738659 | vhdeizestagiumamaluladanim 2 2 (2-0-4)
30739159 | dunumanalulagdinn 1(0-2-1)
30747159 | msdanisaaandeumanaluladfunim 2 (2-0-4)
30749259 | lassnuideniamalulagdinin 1 2 (0-6-2)
30749359 | lasenuideniamaluladiinin 2 2 (0-6-2)
30749459 | Wneu 2 (0-4-2)
30749559 | @ufiafnen 6 (0-18-9)
mszemaaﬂwé'ﬂqmﬁ

IRV 318397 1UIUNULAN
30730164 | @35IM8190998UN3E 2 (1-2-3)
30730264 | WugAan3v0e9aunsd 2 (2-0-4)
30733064 | Aduandeuuazsruuing 2 (2-0-6)
30733164 | MTAATILIUAYATIVAOUAMNINAIING DY 2 (1-3-2)
30733264 | wialuladTanndsndou 2 (2-0-4)
30733364 | weluladianmdmsumsihdminge 2 (1-3-2)
30733464 | nsaanisAanandeusazialuladazen 2 (2-0-4)
30733564 | wasunmalulagdnimn 3 (3-0-6)
30733664 | wialulad@anmuuuldldernaiioniswdn 4 (3-3-6)

WA IUTININ
30733764 | wialuladfumnzauniion1sdanisndsnuazein 3 (3-0-6)
30733864 | walulagnsuandendn 1(0-2-1)
30735064 | wAlulad¥in1nn1agauvsy 3 (3-0-6)
30735164 | wandueiangaunsdmanalulagyinin 3 (2-3-4)
30749064 | lasenuddennamalulagainin 6 (0-18-9)
30749164 | MITEUIBWUIUINTAUNITYINNY 1 6 (0-18-9)
30749264 | NM15L3HUITYININTAUNTYINU 2 6 (0-18-9)




(5) w9Einen Tveiuns
Ph.D. (Life Environment Conservation Science) Ehime University, Japan .. 2545
WA (Allad¥nm) IANTHNMIIMENTY W.A. 2538
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WU, (1NFYMENST) UM INITEYITNN W.A.2535
AUAUINIGIVINTG 013758

UIUKALIVINTTTaunaslusau 5 U (W.A. 2560-2564) 2 Hadu
NAIIUNINIVINIT (LDNEAITUUURNNELAY 2)

VUL IUTZUIVU 3-2007-0043X-XX-X

ATLUFIUAY
WA 31897991 IIUIURULAN
30130159 | lpSuuanRnaAn© 1(0-3-1)
30720159 | wiafiafugiumanealuladdinm 1 2(1-3-2)
30720659 | waluladianmiosdu 2 (2-0-4)
30730259 | wiafiafugiumanaluladiinm 2 2(1-3-2)
30732259 | wAlulagdininannsie 3 (2-3-4)
30734159 | waluladiinmniavgia 3 (3-0-6)
30734259 | nAndnaiaiivesddidisluva 3 (3-0-6)
30735159 | N15USMIANNMLATUSEAUAMNINNIRAEIMNTTY 2 (2-0-4)
30735459 | mMsfinwlssnuanaInnssy 2 (0-4-2)
30737259 | mslausglesuainuedey 3 (3-0-6)
30738259 | gusgnaunisgsnamaluladiinm 2 (2-0-4)
30738359 | uinnssumanalulagdinin 2 (2-0-4)
30738559 | vhdeizestiagiumameluladTanin 1 2 (2-0-4)
30738659 | hifaizestagtumanaluladiinin 2 2 (2-0-4)
30739159 | dunuimiamalulagyinin 1(0-2-1)
30748159 | n1susuiliumnuvasnsieiazngseiloun 3 (3-0-6)
wialulagdinw
30749259 | lassauddenamaluladydinin 1 2 (0-6-2)
30749359 | lassauideniamaluladinin 2 2 (0-6-2)
30749459 | Wneu 2 (0-4-2)
30749559 | aufiafne 6 (0-18-9)
mazawsoulundngnsil
TWEIY 319731 TUIUNUAN
30726164 | winnssunugsnamawmealuladdinin 2 (2-0-4)
30726264 | nsvludsznouns 2 (2-0-4)
30730064 | M3ANYILTINUEAAINNTTH 2 (1-2-3)
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SWaY | 519790 ITUIUNRUAN
30730364 ﬁug’muazmﬂﬁﬂmil,wmLaszmgmamﬁ'w 3 (1-6-5)
YUIALEN
30731064 | nszuaunsanalaz s zimviauazUsunaves 4 (2-6-4)
AT
30736264 | nagvsnisnaindmsugsnaadeing 3 (3-0-6)
30737064 | AnAIgAin1mea 3 (3-0-6)
30737164 | wnilvasianazn1sussendly 3 (3-0-6)
30737364 | waluladTinwainsng 3 (2-3-4)
30737464 | Wdeldenassinalulagdinimmnimeia 3 (3-0-6)
30739064 | MaFoudiaysannisiuntsyihanudusy 1(0-2-1)
30749064 | lasenuidennamalulagainin 6 (0-18-9)
30749164 | MIIEUIBWYIUINITAUNTYINNY 1 6 (0-18-9)
30749264 | M3i3uuifeysannsiumsvineu 2 6 (0-18-9)
30749364 | nsinlugusgnaunis 6 (0-18-9)
(6) wreaINSEl ASUTVIANR 1@VUIZINRIUTZIIVY 1-8004-0002X-XX-X

WA, (nFUATLAENER UINEITHYIR) PRINTAINNIIMENSY WA, 2557
.U, (Wwalulagdinin) uinenauiduaneal w.e. 2551
AUALUINIGIVINTG D13758

FUIUNAUIVINTTToURASIUTOU 5 U (W.A. 2560-2564) 7 WA
NAIUNINGIVINIG (LONENTUUUNLNELAY 2)

ANTTUHBUAY
B GRLS 5187391 IUUNULAN
30130159 | Wwseuaniafinwm 1(0-3-1)
30720159 | wedaiugiumanaluladiniw 1 2 (1-3-2)
30720359 | UjUAn1senzmdienienaluladyinim 3 (3-0-6)
30720659 | waluladTanmbosdu 2 (2-0-4)
30730259 | wadaftugiunanaluladianim 2 2(1-3-2)
30730459 | N32UIUNITNDULALUAINITHAANIINALLLAETIN N 3 (3-0-6)
30730559 | U5 URAN13NssUIUnIsnoulag naInIsHanmnIg 1(0-3-1)
wAlulagyIN N
30732359 | WALANIOUNTUITIUVDILUATISY 2(1-3-2)
30735259 | IFINITUNTEUILNTTINW 2 (2-0-)
30735359 | URURANITIAINTIUNTEUIUNITTININ 1(0-3-1)
30735759 | waluladudndueionngnn 2 (2-0-4)




a7

AP | 518397 ITUIUNUAN
30736159 | walulagdinmmenisunmng 2 (2-0-4)
30736259 | INGWUATILIENIAITUNNE 3 (3-0-6)
30738559 | shdaizesiagiiumameluladTanin 1 2 (2-0-4)
30738659 | dedesilagiiumamaluladiinm 2 2 (2-0-4)
30739159 | dunuvmiamalulagainin 1(0-2-1)
30749259 | lassauddemanalulagdinim 1 2 (0-6-2)
30749359 | lassnuddemanalulagdinin 2 2 (0-6-2)
30749459 | Hneu 2 (0-4-2)
30749559 | annafnw 6 (0-18-9)

msmﬁuaau’twé’ﬂgmﬁ

SAEIYT 3199%1 ITUUNRUWAN
30720064 | nszUIUNSNDULATUaIMIMAlUlagTININ 3 (2-3-4)
30720164 ﬁugm’imﬂﬁmszmumﬁamw 3 (3-0-6)
30735064 | wAlulad¥in1nn1aauvsg 3 (3-0-6)
30735164 | wandnueiaInaunIgmanalulagyinin 3 (2-3-4)
30735264 | n1sdndnuunuazn1siauselesianuennlu 2 (2-0-4)

WUATILSY
30735364 | wALANISAALINLAZNITINIIMUNLUATILSY 1(0-2-1)
30735464 mamﬁmsﬁﬁiimmaLLazaWiaaﬂqwéqu%aﬂww 3 (3-0-6)
30735564 | NNSHARANT0ONEMBEIENTEUILNITYNG 3 (2-3-4)
walulagdinn
30735664 | NIVARBUANNNITININTRIENT00Na S 2 (1-3-2)
30735764 | NMSWAIL AN UNAUFUNINHATAIINNY 2(1-3-2)
30749064 | lasenuddennamalulagainin 6 (0-18-9)
30749164 | MITEUIBWIUINTAUNTYINNU 1 6 (0-18-9)
30749264 | M3lSguiayININ1IiunIsvinau 2 6 (0-18-9)

3.2.2 915d7LAY
ulumudetsduuminendeysn 319ee19138fiey w.a. 2556
wagiuAluiaas (6nd)
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4. psAUsznaUREafUUszTAUNSalnAGUIN (MsAnEIBaysann1sAiunTsrinaw)

usninileannszuaunsAnuseivlunneseindnwvhly  ngivieuanssous
myhendlulaneuian wazngumedvianuiifiennsvhnu ivdngnsivualigiFeuldiSeusiie
wsgndedlunisvie  wasensydvdaanuannsalumsnujiiauaswesdudn g
véngastaimualilinginiduaiunszuiunsinuidaysannsiunsvinuluynnie
msdnwiehlvdanlsdluufdRauluanuiiesevideanunsalasslunsiBous fmuslond
wazuAtlansu §Usenouns uszningaangsy fall

Tududil 1 wdngnsdaliGeuldlonalfdluduiayssaumsniiteFoudunumuasy
Usznoue1innesmumaluladdinin  (Pre-course  Experience) Tusiedmnussaunisaiias
iwsesilemamealuladirnwlunanmsdnuduiieliifugemneaensnoumaitanGeuly
a1 TuvazfinansinuvanegBeuarldGouigmuazeudesnsvesumilusiein
weluladTnmiftogmuuazmaiondos  Fsdinsdamadounisaouluiuiiyumuiodous
ninens 3090 uwavtayynvesyuvy (Fieldwork) LLauE\JILiEmNIEJﬂ’]ﬁI‘lJﬂ’ﬁLﬂuaLL‘NULLU’W]NI‘L!H’]?
whdsymsauiuyusudming

Tutu®i 2 wéngesdaaiuliiBouausofnaineassd uasAnuonnsou uasAnluids
AusEnaums leglvgiseuasseunelvwinnssuiugsiamanalulagiinim  lunianiséing
fu  eligiFeuldilonaldidnlududaussaunsalifiefoudunumuesifussnounsmnadiy
wnAlulag?an1m (Pre-course Experience) wagsednnisiugusznaunistunianisdinuvane
dielitanlsaoswainegsfiodians  Gallfuszneumsiivssauanudisaundudlimnuanidiui
TonalunsuszauarudifavesdFoulugsiesansduy  fiFoussilonaldiFoususzaumsal
NnngAnssINsIereivstauanudusslumsidugusznounisainmisdana wene way
N131191u39UAU (Cognitive Apprenticeship or Job Shadowing)

Tugudi 3 wangasyawseuanunsedliiudiseulunisviniluviesiuiu
AARAAMNTIY  IAELTUNTYTANNITNSISEUNMTaRUAiUMARRAMNTTY  lUA1ANSANYIAY
Aseuagldadiousgivnisnulssnugnamnssy AfFeuarlaidnludnuilulssny
9navnITeRe  (Fieldwork)  waglumams@nwaneiinedviasugiatanmdsagsaunis
aslenalunisiduduszneunismsadihnulunguanamnssudanim Usznaume
geavnssunuasaliglml gnamnsTuulszUven s gRamNTINNSUNNEATUINAT RAMNTIY
LANTININ LLazqmamﬂiimmiViaqLﬁmﬁ’labléfa (Cognitive Apprenticeship or Job Shadowing)
wars1eirnsSeuidaysanmatunsihnudiuiuisladulunaeiosameslumsly
UdRnulunirgramnssuasusenauns (New Traineeship or Apprenticeship) wenaNis
véngastaiinguseiniGeuduluga (10 wihedn) MdussuunsBounsaeudisiuiudar
vdngmsuaziansiounsasuseninsantiugaunniunrgmamnssufiiesdamuiluamun
mzsnuliidensou  elvgdiansAnuifnnadnnisBeuinsmimanusdens  (oint
Industry University Course) léiufl nausedvimalulafirduhiusasndumeivumalulad
waanuinm ivdngnshudorunguuiminedaiisulumsimunseinuazsuuuunsdnns
Founsaouiiumn
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Tutu®i 4 wdngesaiuliiGouldiinsraunsalumsinuatafieliidouldluaes
Fousueniumingderalmsdne lasdnduetisdes 12 whefn (1eiviay 6 wiwfn)
Usgnoulume Msleudidaysannsiunsinu 1 msiSeudideysannisiunisyiiem 2 01
Aniduguszneunts welulaBinmidaaienen waz/vise Insamidemanelulag@inm g
Hanagdoadn U URMuaTluniiganuvessy anamnssy Yoy way/vise anuusenauns
enu lideendt 8 e vive 1 Un1sAnwm

4.1 Anesunglagde
nsSeudRaysanMsiunsihnufensinuiRnuanumalulagdininluriieau
masgseniaenty aliewduninnuvesanuuszneunisiussesiategites 16 dUav
odwioides  lasnuidGeuljidesmsesiuavimaluladdinm  uasiunisSeusiou
Usgaun1sainsvinaIuase  (Work-based  Learing)  vidnamsuiulvigiSeulsvilassnuiivey
(Project) #fiUszlon] deanuvsznoums wu msUuusmsindumaiodinussansam
nsundeymivesnszuiunisyia AL3EUTIEIVINTEIUSITIYTUINTAUN TN UELN
UitRmiluanmusznouns Tudnugninaudansm TadleufiRnueiduaniulsenauns
TneluneinifizoumusnasdeuliiananamsfinusoidostluneinnsFoudidoysan
N5UANSYINTU 1 WAgNSISEUITIYIUINITAUNTINGIU 2 Auasy
msinduusenaunisfensiinuazassiiuinnssuluaiunelaludgsie  Tegldlu
awuaninamu  mhenunmesy  wez/mvseneenty  alewludivewSeduimsaniu
Usznoumstiug Tnefisvernanegatios 16 dUamiodetaiios uinnssuiithesnluadeels
Tudagsiadeanetosiumaliladtonm  TnewumsSeudinuuszaunisallunsuimsians
LagALHNgIN9Y (Work-based Learning) nanansitiulvigiseusiungulunisasiegsia daue
unugsiaiofgaiinasmu uazadgsioanimdnuesmues WelvEiSouussauaudiianay
ALALaIREAUeY Inedlonsduszimdngasuazinssnandiainaagsiadudliduwuzin
TunsiinUszaunisel
walwlatnmmdsinenenfonisinufiRnuiumealulagdanmlugusy  alewduy
andnvesyuruiidesmsimuILarensyUANNMTInvesandnyuen - anmaidnlusmiFeus
wazuitymiligusy TneuftRndugmuiussesnaegutos 16 dawiodisdalies 1w
AssuliRdeddesdmnuiiasinvemanalulag@inin wasitunisiseuiiulsyaunisainis
¥11ua3e (Work-based Learning) néngmsiiuligiSeulivinlassnidseiiossmiuyuvuiio
theadnnuanmisevdouinnssuluuitamisvususnaddy
lasanuidenamalulagdinimmenisaiiueideaulandanudeinsveinnsy
APYAENNTIN  AAYNYY  visedUseneunis  Ieeiseuaunsaaaseuldnsunsenanisin
Uszaunsallunmsrinuase Taginidelumiteauvessy enavinssy ¥uvu wag/vise @y
Uszneumsienvuifuszeznanetnaifes 16 dUnietnadeiiios
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4.2 1ATFIURANISITEUS

SogiFruunsBoungivimsinyisysannsiunsia HiSeuasilanssouy
Sawiolud

1. #ANunamgnneasesssy dausssy waraunsaanduauniwnumalulagdinn
meldngsadeu inass uasdotduiidvuals

2. asathanuimuinemansiddssenddunumumalulagdinn uaziseuinasn
Finla

3. @131150A U wasiauIuIANSsuNAdldvinwEnIunAlulagtInINRNIZA1U

a. fenufuiaveusedsay  annsovieiduindedusauaryuey  agaunsa
aueTayyusuiaziauowvawnlula

5. @NTOUTUINITOAAIINS  FETIIU VinwEATTa  Yinuenuawdngy  wae
Uszaunsalifieldludeansuaznnsvihauls

6. awsasnidunuiuiUsznoumvisednmalulaBiinwluieosdfiifing - aonu
UsENounIs gaamnIsy Yuvy vseviieanuniassla

4.3 IUIUNRUIILAA 1 - 6 U287

4.4 Y2a1MUndaU

Ul A 518391 AV Rl
n1sAnen

1 A 30718064 Uszaunisaluaziaiosiionaneluladdanm 2
1 Uane | 30716064 waluladianmiilouvuuaznisvioadien 2
2 A 30726164 winnssufugsnamamalulagdinin 2
2 Uay 30726264 NMsyugusznaunis 2
3 A 30730064 NM3ANYILTIURAAMNTTY 2
3 Uae | 30139064 nMaFeudidsysanmstunisrhaudusiy 1
3 Uang | 30736364 LAT¥gNAYINMN 1
4 AU 30749x64 5183 UNAUNTANYNTIYTUINTAUNITYINATY 6
4 Uae | 30749x64 s1e3vtungun1sAn e gy sannIsiun1sineau 6

suneinseIlungunsAneideysanisiunisineu 24
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4.5 d01ufl onuesss gRAWINTIY YWY Was/vde anuUsznaunslony
4.6 MIINLIAUATATTINEDY
N3REUSTIYIUINITAUNMSTININUN 1 MSB8UTYIUINISAUMSIINY 2 uas
Taseudemamalulagianiw
v vy fums - gns Wiemmiunavhauvesantuiiin
nsiniugusznauns uazmaluladdnmilsanenan
marfunaheuresEaLTin
313U
muiunazialunasey

4.7 mawdeuns awzseivifieanluufifcauiiananisfing)

1) pauz/mMA3vIuazimunaaLAisURnnsAnw B sysanmsiunsyhay

ANENsIINIALEUNNSTIEINsANYIBsysanmsAumsdonaniui

1.1 anulszneuns mhenuressy vieruvuiiwmisnunielymiidedianug
wagyinweneavInalulagdinm

12 @nulsznauns wiheuuesds  viewuvuidauwieniiagsamdnnisAnuly
Aseulaiseuvselauszaunsalannnsu iRauate

13 iduiuiifigdeou  ormnsdiivinwiuasvisonsiimaiunisldazmnuay
Unandesiadiigiseu

2)  enguazaeIimunnuaTRvesiAnuaztoriuaiafsiusAnvIBsyTan
nsiunsvinenu

3)  fiFsuamsfoumaginneivinadoudideysanmstumehoautuiu - deusgns
ey 1 n1ANSANW

4) fl3undnudamzieusgusgINNTAN YUY IUINTAUNTINGOY
winansnsvaeunnantiveseuliduluaudaiivun LazUTEN AR UNHY
GRIGIGI

5) W3BNeINSETUSNY/0191358 Dme

95U nwvidentansdime axdeslddunstineusurdevnanudleludesolud
5.1 anusluideuasdnuneau

5.2 wanmswazkUiRvesnsdnyideysannisiunisyienu

5.3 Uoyaradan1uUsENauNIT MIBNUVRIST UTOYUIU WAz sAnseUTEATLY

6) Jiseudsluadnsnuludianiulsznaunts MenuYessy viseyuwy Murangnswag
DY

7) @0UUTENOUNT VUIBUYRIST vSEYLTE  WAKANTIURUdRNNTANY I
YsINsAUNsvineu
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8) 919136 UsEAIUTEIVINSANBITIYTUNSAUMIIIIL Usgauaukazasy
AANITULALINTD

9) MawsuiiUinuuasiiasduanuiiin

ANENTINNIANTUNMITTIEINFNYIBIYTANNITAUMTINON Ussanunuiuaniu
Usenounts wihenuuessy vdesuwy Wiavniiunuvuasdedil Usvaunsalldiiudisen
uazudstorimuaiieafunsfnuideysanmstunsviny

10) fi3susuiUInyiasiuginnne1sguTEaunueINuare113gina neulay
seMIaUfURau

11) Fisgudiauluanulsznouns viienuessy MIeYuey kageansdimed
dmamsufiRouvesifou o anuity  waddidSnwsufuiivinwuasfidesesanu
Usznounts wihenuwessy viesuwu  wazgiseuldsuteunnenuwazuiRnuasadudu
nilswesaniulsEnouns mhenuessy vioyuw tu

12) msdnnisanandes

121 anudedlunsdlannlszneuns mhonuvessy vieywwu Ufasiudieud
UftRnundnsufiFoudiufoinueds  fommuannudnduresanniity  Tnedandon
anuiidsosdoanSounegindulungy

122 mnudsdudosmnudasniovesisouriensgnanain  Tage1asdimeaiase
wazlirUinnAugSouusyozasiiane

4.8 nszvaumsUsfiuna (lawizseivnfleanluufiienunsnanisin)
nsUssdiuNagiSounsAnyidaysannsiumyie. lemvuansdssiunagiSeu
dawiolud
1) Ussdunmsufoinugidsunisfinsideysanmstunishou Tasfivine/Midedu
mhenuiiin Ussidulushdedwiolul
o wad59U0997U / Work Achievernent A2133A14@1M150 / Knowledge and
Ability pa1usuRewausientiii / Responsibility anwarduyAAa / Personality
(So8az 50)
o 180U (Sewaz 10)
2)  UsziunsuiRaugissunisinwudeysannisiunsvie agenansdime/
1913573 Ussdulushdedeelud
o MMUANATNIIY AUNITRAILIAWY Auran1sdsIvesUiRnu (Gevar
20)
o 180U (Segaz 10)
3)  Ussdluransdiauenenunsujiinunsnwideysunmsiumsienu ey
ANENTIUNSUsSEIURaNsULaYe (Sevay 10)
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2.1. Nam’iﬁaui‘uax‘muaﬂ%%’]ﬁnmﬁl’ﬂﬂ (General Education Learning Outcomes:

GELO)
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endnvainnudulve

GELO2 wansgfnssunmsdunaiiesidvesdsnulvewardsnlan fanansisae
FNTymdany fiadunsnase

GELO3 dlmnuseus wihviudensimunuaznsdsuudasmosgiinialusiamn iy
AAngTuean wazvadlan

GELO4  #¥inwen1shaiaymAuinasndin  IAsieriaues  asaunun1siidinegied
AN

GELO5 fmnuAniBuaiiassd  awnsaysannisiwmansldlunsuitgm 9
a9 AU RN Ty
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wansmuAsLiuliag1ai1eassA
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GELO10 awnsadeansmundanguiazntwilneldedisgnieavanzas

2.2. wamst%auifﬁmw"ﬁ'wawé’nqm (Program learning outcomes, PLO)

PLO1  ANUNAMIYNINATETTIY HGRIGERH LAZENNNTOA TN
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PLO2  eSuiendnmstiugiumameluladdanmls
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Seuinaentinla
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3. mmmw’iwaaNaﬁwémsﬁsuﬁlﬁaéﬂmiﬁmen (Yearly learning outcomes, YLO)
Ui 1 (Empathize & Define: audlawaziniuiam)
1.1 snsatiaveUyyusuiasiauaiumawilule
1.2 aunsngduiendnnisiugumneivenmansls
Uil 2 (ideate: a¥rsloidie)
2.1 aunsatlauanuiIAnas9assAagsnavugueinnssula
2.2 anunsndnsgkasiilvdymingldesdainuinidneamansle
Ui 3 (Prototype: WamFuwUY)
3.1 anseauenszuiunsugusenaunisuagnisaiuanulunireaavnssuld
3.2 annsasiliumadeuasiaunideddvinuemamaluladinmls
Uil 4 (Test: naaouLLIAR)
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42 awnseandunuduiussnaunissednmalulag@inwluiesjifins - aanu
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4. M1TUEAIANULYDNBITENINNAENSNITTBUINIAANIIVINANEAT (PLO) NUNAAWS
N13REUSAUNTOUNINTFIUAAISTAURANRN ISR (TQF)

4.1. Anuanleszninkan1siieuivanniniviAnemaly (GELO) Aunamsisauiniy
NTUNINTFIUAMATEAUANRNBILWIYIA (TQF)

. YINYENNS
NNYE - ‘¢ a
TQF v o ¢ AAINSULUY
o AMUAUNUD o
Qi’uﬁii&l o NALSNIY \ FIAILAY N1
= AU ITRINUAAG | 4
GELO 395374 v Usyayn ' #9613 uazn1s
BaATAITN v -
o - Tmalulag
FJUNAVDU
1936 ULNA
GELO1 v
GELO2 v
GELO3 v
GELO4 v
GELO5 v
GELO6 v
GELO7 v
GELOS v
GELO9 v
GELO10 v
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4.3. AnuaNlesEndeansiseuinanIvAnealy (GELO) Aunanisiseuisnenguiv

Han1siEeus Han1siEeus Han1siEeus Nan1siEeus

F1eNgu3YT | ngudvvineensly | nguivinaliadive nguivTeBuaussaus
GELO FINAUNN uazwalilaslan nsiaululanauinn

1.1 1.2 1.3 2.1 2.2 23 31 |32 |33 |34 |35 |36

GELO1 v v | vV |V v |V
GELO2 v v | vV |V v v
GELO3 v v v v
GELO4 v | v v | v
GELOS v v v v |V
GELO6 v v |V 4
GELOT v v v v v v
GELOS8 v | vV v v |V
GELO9 v v v
GELO10 v v
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NAISHUUNUIEEY 1
ANBSUYSI8IYN

1) nuadgAneialy 30 wdaghn
1. ngudvvinensldEinannw
1.1 518391U9AU 1 578390
89510064  HHYIN 3(2-2-5)
Wisdom of BUU
FINVINVBIUNTINGNTIY TN Qﬁ{]zgmﬁaaﬁumﬂmi’uaaﬂ%aﬂizmvﬂlm

o
[y

Afleuvesumvininerdeysnt  anudulauminerdoysn Sneveia n1sasie nstidausay
uazMsFUAIIINTUgTY lwaaLRilaynany Tueen (38%) WWmnemeiauniidsdy

Root of Burapha University (BUU); local wisdom of Eastern Thailand; BUU
core values, being BUU student; marine conservation; contributing, participating, and
conveying from generation-to-generation; Eastern Economic Corridor (EEC); Sustainable
Development Goals (SDGs)

1.2 sg3wuaan

1.2.1 Usugndimilensiasuadieaanindiin ThdeniFeu 1 :eiv

89510164  USvgrveuATugianatiies 2(1-2-3)

Philosophy of Sufficiency Economy

WENNNT WIAnveIAENeLies NRawIeE s EunLIMIENU Sy
AegRanaiies  1ASINTIULLINTETIRNS  N1sUssynAvansugianeLiesiunsaiiiu
FAnUszrdriu mszmniunsiasuuladudn

Sufficiency principles and concepts; sustainable development based on
the philosophy of sufficiency economy; royal-initiated projects, implementation of
sufficiency economy principle in daily life; change literacy in society
89510264  ANNFULATAMANTIN 2(1-2-3)

Happiness and Values of Life

AravingvasTin msdinuasdlany msuudssasiaune nseadmane
Lar NN MITndinediinrwguuasiinue  nsUusuuuesATludensiiiigs
WasuuUas

Meanings of life; self-perceptions and understanding; self-improvement
and development; goal-setting and life planning; living a valuable and happy life; holistic

self -adjustment in a changing society
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1.2.2 Wenaansguanwiiansiaiusirsaunmdia WhasniFeu 1 medn

89510364 NSUINITEVAIENINEY 2(1-2-3)

Physical Well-being Management

LAy ST RRUeaun mMEauAMIRiA semand nisesniidsne
M3FulsEn s endnwilsn msvanideamgAnssuidssuasaniunsaides M3
ATAUATY

Concepts and guidelines for maintaining in good physical and mental
health; good shape; exercise; food consumption; medicine; behavior and environmental
risks preventions; family life planning
89510464  pWwnaiflogunw 2(1-2-3)

Food for Health

mmiﬁugmLﬁ'mﬁummil,l,admmmi o1 aifioguam enstesiulse
913UUsTU WARAsToSoaunW Amnudasafoduomsuazmsuasesiuslan

Basic knowledge of food and nutrition, food for health, food for disease

prevention, processed food, food product for health, food safety and consumer

production
1.2.3 gunsgAansivansiatuainsnunmdin Tidenseu 1 5183w
89510564  ASUIMNTEUNILNNN 2(1-2-3)

Psychological Well-being Management

NNsaseANAINIaluNTUTMSAEAIERalun s iUt InUsE i Julae
N394 ﬂﬁii%ﬂﬁﬂﬂﬂiﬁLﬁﬂaﬁaﬂﬁuqmm’wmﬁm ‘Vlﬂ‘l?}ﬁLLaZMéjﬂmiW}ﬁGﬁ%EﬂLﬁIEJ’JﬁU
DITUALAZAULATYA milfi’h%LLazmsUizLﬁuqsum’mm?m NSUIZIUDTNAILAZAULATEN
nsthnagnsnedninguazimatianisdnnisauasenunldauasneguanieniedn

Effective psychological well-being management to life and work, the use
of psychological well-being principles, psychological theories and principles of emotion
and stress; assessing and understanding psychological well-being, emotional and stress;
applications of psychological strategies and stress management techniques for

enhancing psychological well-being
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89510664  anAadainaay 2(1-2-3)

Appreciation of Arts for a Happy Life

AuAvasfaUauiruAad n1seenuuy  Aunsuazfausnsuanssiani sy
Pinvesuywd guvsvzvainsanufalzauiaufad n1sesnuuy Aunswasfausn1swand
vénnsldausfouddgmuazdauaiunsiiguansmamenazladid  nsilnufdRmsdaus
IR Lﬁ@Lﬁ%ﬁJﬁ%’N’sﬁ'sﬂﬂ’]’mV}’Nﬂ’]EJLLaSIf\]

Value of visual arts, design, music, and performing arts to human living;
visual arts appreciation; design, music, and performing arts; artistic principles for
problems solving and physical and mental well-being promotion; practices in various
arts for physical and mental well-being promotion
89510764  AuSN WedNRUSIaTaun N 2(1-2-3)

Love, Sex and Health

A0IUNTAULASITAILINITNIANA AUTNLAZNITIANTITAIUNST Tinyen1sU s
TuiSoama TruARAMLIToLAL TRLSS TUNIANA ATUVEINAAIENIANA NTIELTInTNLas
nsUesiulsnfnsenianaduius AusaUIAUauNIW

Situation and sexual development; love and love management; refusal
skills in sexual issue; attitude, believe, and culture of sex; sexual diversity; love life
planning; sexual transmitted-diseases prevention; health literacy

2. nguAvnaiiadlneuazwaliaslan

2.1 Tiidaniau 2 598391
89520064  walllssiumnusuRaseusiednulng audeu uazlan 2(1-2-3)

Citizenship and Responsibility towards Society of Thailand, ASEAN,  and
the World

Ugndmdiiln unum  wagnthitanusuRnveusesmsiduandniifvesdsnsly
guz nadlesveslng endeu waglan nsdlinw msuitsnsiasuudadussiudivinme
nseupmudeiiudelantimifini ety

Raising awareness; roles, and responsibilities as Thai, ASEAN, and the
world citizen; case study; recognition of the challenging paradigms shift; open broader

world outlook
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89520164 N3iAIYINYENISANUBNNTOU 2(1-2-3)

Lateral Thinking Skill Development

AU AUl ANUEIAY MaNNTT LUIAR warUsEANTeINTSAR
UONNTOU NMIWAIUINISARUENNTaURE L lUsTUY Lwﬂﬁﬂﬂﬂiﬁﬂuaﬂﬂiau%uﬁugm Fufinami
uazdusoul  msaswanunishauennsey  welulaBansaumelunsarmanumsanuen
nsou MuisBfeafumMsmwINIsAnuennsey nsadiefiuiion1sAnuennsau MsAnuennsou
Tunsundeymludinusganiunsiiauonu

Definition, background, importance, principles, concept and types of
lateral thinking; systematic lateral thinking development; basic, advanced and skillful
lateral thinking techniques; product development from lateral thinking; information
technology for lateral thinking product development; research on lateral thinking
development; team formation for lateral thinking; lateral thinking product for problem
solving in daily life; presentation
89520264  nszuaumsAnLiteidlanuesnaziy 2(1-2-3)

Thinking Process for Understanding Oneself and Others

myiannsueniioingamswil 21 TagldnszuaunsAnegraduszuuile
iilanuesariduiumslinuinmaioudieleflasasy  Mauidduluvesnudgns
fmdneniigean  T¥nafeudfitilugnisvasusasmely nsuilsednedinds  quuie
aumielESeulimnsliliSeflinnue sedsseiiles

Systematic thinking process to understand oneself and others in the 21st
century, focusing on introspective learning; development of human inner perspective
towards the maximum potential; application of learning for inner changes; deep
listening; aesthetic dialogue for continuous learning and practice
89520364  AANTINATINATIA 2(1-2-3)

Creative Activities

V9 U warIAUITNOUANNANATINATIA  LWINNNTNRUILATALESN  N1599
Aanssuiannuany InUftRuardnlasinsiduaiuanufnadeassdluesding

Theories and components of creative thinking; suidelines for developing
and promoting, organizing various activities; practical work and projects that promote

creative thinking in the organization
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2.2 Tiiaanizeu 2 5987391

89520464  nwndnguiiienisdeans 3(2-2-5)

English for Communication

Anvinwe e ya 911 waslsundingy dAnkarlaswaieniw nagnsiuns
Bounwidangy BeuFiamsssalan onisdeansluinszdiiu

Practicing skills in listening, speaking, reading, and writing English;
vocabulary and language structure; English language learning strategies; global culture;
communication in daily life
89520564 ANWIBINOYITAUNNIINGINY 3(2-2-5)

Collegiate English

Anvingeawsingudainms i we 8w uazl@gumwdingy  Anviuay
lAs9as9n1wn ’nnagnslunisiseunwdingy InNsAngainingeaseAuselavInis

Practicing academic English skills in listening, speaking, reading, and
writing; vocabulary and language structure; English language learning strategies; practicing
critical thinking and academic discussion
89520664  mwdanguiiiensizeuiiiness 3(2-2-5)

Experiential English

Hnvinweniwsanguriufanssy Bnnadsnsiseunwdingy inwen1sangs
INnnYuareiusng SeusninusIsy

Practicing English language skills through activities; practicing English

language learning strategies; critical thinking skills and discussion in multi-cultural

contexts
2.3 Tidaniseu 1 518391
89520764 Aston T lneianisd@eans 2(1-2-3)

Thai Language Skills for Communication

awfuAnAsLazvaNa  ysanmsiinwensldamwilneiiionisdeansesnadl
Uszansam luaaumsalialuiinuszsr fuagluddnnis

Language, thinking, and reasons; integration of language skills for effective
communication, in daily life and academic purposes
89520864  vinwzawilneiienisendnludenusavare 2(1-2-3)

Thai Language Skills for Careers in Contemporary Society

vinwgnisldnwilngiiiensseneuendn meflswazantufinmenunsdsea
NFAUNUNTIGIND N5 TUlANBUNINBLIE NMSAEUIATINITHALLENAISTWENNIT N1T8BNLUY
wuugeuay wazmalsuluadaseoulail

Thai language skills for careers; listening and note-taking for meetings;
business conversations; e-mail correspondence; projects and conceptual framework

writing; questionnaire design; online job applications writing
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3. nzjﬁﬂﬂ‘ﬁLa%uam'mmmiﬁ']mﬂuianamﬂﬁ

3.1 91897391U%AU 1 518397
89530064  loniawazadnuvmelunisiaululaneuian 2(2-0-4)

Opportunities and Challenges for Future Careers

wevigdseinalng 40 weiwuniewniengiueen  ngumaluladvag
qma’mmiuﬁﬁﬁﬂﬂmwhmﬁumé"aumwgﬁﬁ] IﬂJL(ﬂaﬂ’]i‘uuimﬂﬂ’]iLﬂiHﬂﬁﬁ]ijmiﬁww]ﬁgﬁu
LASYFAATININ LATUFNAVYURGY  waLLATYFNIELTEN ‘ﬁﬂ‘i%LLSN’mﬁﬂoﬁL‘ﬂﬂﬂﬂ@lmqmﬁﬁﬁﬂﬁu
Wavune nsUsziliuanssauzaues aataussuluniauniitaenianz iusen

Thailand 4.0 policy; Eastern Economic Corridor, potential core
technologies and industry clusters driving economic growth; integrated economic model
towards sustainable development, bioeconomy, circular economy and green economy;
workforce skills required for targeted industry clusters; self-competency assessment;
labor market in Eastern Economic Corridor

3.2 91897391800

3.2.1 sgivanufiienisinenu WhidenBou 2 .edn

sngvIAumAlulag
89530164 INWLRINA 2(2-0-4)
Digital Skill

nMsasuazNIsHEWNTIAle  sUA was dernu uavdmansiiutemng
soulal msihwalulagddvialuldludinuszdniu g3 uazdeny waluladaUdlug

Creation and dissemination of online-videos, images, music, messages,
and news; digital application in daily life, business and society; emerging technologies.

89530264 N13pRNWUUABHAILIFRaY 2(2-0-4)

Interactive Media Design

NIRAAINALAZNISURAURUS MU lalagaI NN T0RAAIALANTIVEDATBINTT
Ufduius yuueamunisisewl msufduiusludnuazvesdinuuazanuidn nszuiunisiunis
penuUUNTUREURLE nseenuuuaiedydnuaiiduendnual (brand) dwiundndnsives
AULDY

Visualization and interactivity; understanding and conceptualizing of
interaction; cognitive aspects; social and emotional interaction; the process of interaction
design; design and establish brand based on client specifications
89530364 ﬂ?i@aﬂLL‘UUﬁ’@LLaSﬂ’lﬁjWLﬂua 2(2-0-4)

Media Design and Presentation

nseenuUUAeRIvialinssiuALdBsNYRalny nsthiauaiifonids
aviaethailondn msvsunedonauiiasduseeiosiiounsgu

Professionally present digital content; evaluation with standard tools
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89530464 AMINAENTEIUTUTINNITVINUDE19RAA 2(2-0-4)

Mathematics for Smart Working Life

adlnransnsiulodiu msdanenilefuien nsAnnenilenudu msdeu
FISLULUUTIENA MIBBUFULUUSIBNNTRTASAA MsiwanendsuasAsssuisuannisin
WAT15y MIAMU NMTIATIINANBULNLIINANTAIVULUUATN 9 mﬁmiwzﬁmamﬁamﬂmﬁﬁ
RULUUA 9 ms*mLquwNmsﬁuLﬁamiﬁwLﬁu%%muuﬁugmﬂ%’myﬂLﬂiﬂgﬁﬁ]wmﬂm 3L
WaARueaNIINNITARNEaUNE

Introduction to financial mathematics; simple interest calculation;
compound interest; amortized loan, annuity saving, credit card, overdue payment and
fee calculation; investment; the investments return analysis; loans interest analysis;
financial planning for life under sufficiency economy; annuity saving and tax deduction
89530564 WLIPFNITNITONNT 2(2-0-4)

Food Science

ANUMNELAEANNEIAYTDI0MNS BeAUsENaUlWeIMT Wwilowns MsuUssy
9s  Navdeudevetens ﬁ]a%ﬁwmmﬂmmi NTOUDNDINIT  1ATUINITOIMIT AL
VANAAEVINEASTEINT e WNRTWThT eeRy mﬁusifqmamﬁmsﬁmmﬁ UINTTIULAE
ABININDINIT QU REREY

Definition and importance of food; food composition; food chemistry;
food processing; food deterioration; food microbiology; food preservation; food nutrition;
variety of food products; functional food; beverage; food packing; food quality and
standards; novel food
89530664  IngAansaindon 2(2-0-4)

Environmental Science

AYINELAY VO ULIATDINE AN S A Indou UNUIMUDINFERTUaY
waluladAumsiimundaindonoeediu mswAsuudasanmgiieniauaznzlaniou
vaiwwanain  (alpswanadnfuaiemal) PM2.5  Sulymuaiivmeenne iy
pansEnUALAIndey WAL FRinunsBurdd mstunAuandeudenseuaunisma
Fanm 3‘1/18’1?1’1361%5&LLDﬂﬁauﬁU@mﬂWW%’?m winnssuiiedunden

Definition and scope of environmental science; role of science and
technology, and sustainable development of the environment; climate change and
global warming; plastic pollution (micro plastic and water pollution); PM 2.5 and air
pollution problems; forest fires and their environmental impact; renewable energy;
organic farming practices;, restorative environment with biological processes;

environmental science and quality of life; innovation for the environment
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89530764 Inemansiniesdions 2(2-0-4)
Cosmetic Science
osdenatowy melulaBaruem graedosdion Inemandiaiosdians
Lﬁami@uaﬁmﬁfq '3‘1/1mmamlﬂ'§'mﬁ1@wﬂﬁ@LLaLé’uwu A1IVOULAZEAUSANENS INeANEnNT
\3esdensddy mstsuilundndueiaiesdiens Induweslundesdiens nansusiasutuuwan
Farluanaluedosdens willndvdmivinemansiaioadiens HEAR s ITUY ALY
\A30sd019
Introduction of cosmetic; beauty technology; cosmetic formulation;
cosmetic science for skin care; cosmetic science for hair; fragrance and aromatic science;
color cosmetic science; evaluation of cosmetic products; polymer in cosmetics;
sunscreen products; biomolecules in cosmetics; pharmaceutical chemistry for cosmetic
science; natural product in cosmetics
89530864  2AMIAANING 2(2-0-4)
Science Literacy
MsARTIeImans yumesTineImanivesdaseush Inemaniitnaula
Tutlagduuazaunan
Scientific thinking; scientific perspective of surrounding things of interests
and prospective science of interests
89530964  Anegnmanitoyaidowu 2(2-0-4)
Introduction to Science of Data
Ingemansdoyailowy nslieswideya nislideyadmiunisinula
mMadhstavestoyaludinuszdiu msnsnaeusiaiiinuiismaiaviognuasuudas
Introduction to science of data; data analysis; data for decisions; encoding
data in everyday life; detecting errors in the received data; identifying manipulated
codes
89531064 AuARaSETIAkazL TSI ien s WaILdsax 2(2-0-4)
Creativity and Innovation for Social Development
mnuddyreseuAnadasiuaruinnsslugralioiudsuuUategmai
NTEUIUMTAAITNEONLUY  Msmuuallynn nsszaNauss AsasuuAuAalml  waynis
wAtgymnmedaay
Essence of creativity and innovation in disruptive era; design thinking,

problem identification, brainstorming, idea generation and social problem-solving



FIHIYIAIUNMTUTHITIANTS
89531164 N MNEEMIUAUYININULALTINT 2(2-0-4)
Law for Worker and Business
mmil,ﬁaaéfulﬁmﬁwé’mgmmaﬁﬁﬁﬁ’aﬁm%’muﬁﬁmu NOUUBUNILAY
Wde useu Fnseusn nindaumatigan adenns novneduazaty NquEIeiAeaiunng
AR NN NIAANY
Basic knowledge of laws; principles of labor laws; civil and commercial
laws; labor laws; company-established laws; intellectual property laws; tax laws;
bankruptcy laws; anti-corruption laws; case study
89531264 29AUTZNOUNITINNIS 2(2-0-4)
Management Functions
LA uLaEANYNETeteIRNT MENMSINIS nszuIunIsdans Wil
NANTUNITIANTT NITIUALY
Basic concepts and characteristics of an organization; principles of
management; management process; management functions; planning
89531364  ANNLINRBNNNGIND 2(2-0-4)
Business Environment
AN1TLIAAONNINNITIANTT 93853 30TUN1TIANS
Management environment; management ethics
89531464  N1399NKUUIATIAT19DIANT 2(2-0-4)
Organizational Structure Design
N139NDIANITHATNTNEINTUWE A5t WALNITAIUAN
Organizational and human resource management; directing; controlling
89531564 NTVNHHUNAENS 2(2-0-4)
Strategic Planning
LLmﬁmﬁugm N3EUIUNTIUNITUIIMINAELNS NTUIUNNTINMNY N15ARFUL
Fanagns n1sunagnsluufUR n1smivaNBanagnsaniugana
Strategic concepts and administration process; planning process and
strategic decision making; strategic implementation and control business
89531664  ASAIUANNANITALULOU 2(2-0-4)
Performance Controlling
NIFIHHY NFANTUIU NITAIVANATRARFUAILAZUINNT NITTANITANN
Planning; operating; controlling production of product and service;

product and operation process designs; quality management
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89531764  msmandniuiuszneunsluAnsTui 21 2(2-0-4)

Marketing for Entrepreneurship in the 21st Century

AURUY ANUEARYYBINITAAIAADTIAT NILUIUNITNNNITHAA
ANTNLINADUNINITAANN UTEENNNAITNAIN - NARAY NITAINUATIAT NITIATINUY NS
ALETUNITRAIN - NIFATNANNAINITANNNITUAITY N139AIRTEAULEN AFUTITUNNNIINAN
ANUTURATOUMDEIAL N13MaA 4.0

Meaning and importance of marketing to businesses; process of
marketing; marketing environment; marketing mix - product, price, channel and
promotion - creating a competitive advantage; global marketing and business ethics;
social responsibility; marketing 4.0
89531864  woAnssuiuslnatulanadelvy 2(2-0-4)

Consumer Behavior in Modern World

nginssuguilag nsvuiunsdadulate woRnssugdeniisiia n19itenann
LAZITUUAITAUNANNNITOAIA  AITWUSAIUAAIN  N1SAAUARSIALUINLNE  A1TI9ALRLS
NNNITARIN

Modern consumer behavior; behavior of consumer decision making
process; buyers’ behavior; marketing research; marketing information system; market
segmentation; target marketing; market positioning
89531964  nstiydilessulugmavnssunisuins 2(2-0-4)

Introduction to Accounting in Service Industry

nénnsibowiurenistyd ngud wda lugpamnssunisuinig

Basic accounting theories; concepts; processes in Service Industry
89532060  nstyfidessulugmanvnssunisnan 2(2-0-0)

Introduction to Accounting in Manufacturing

wﬁﬂﬂTnﬁéﬂﬁu%aﬂﬂﬂ?ﬁ@%‘wqwﬁ uuaﬁﬂiuqmaﬂwﬂiiuﬂﬂimﬁm

Basic accounting theories; concepts; processes in Manufacturing
89532164 msdnidesulugiiadune 2(2-0-4)

Introduction to Accounting in Merchandise

nénnadesduresnstiod noud uwde lussiadone

Basic accounting theories; concepts; processes in Merchandise
89532264 nann13URYT 2(2-0-4)

Accounting

WENMS  NSEUINARAEIRUNITTRT  NsSRThsen IS Riureitieu
339

Concept; process; preparation of supported documents; business journal

entries
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89532364 UMY 2(2-0-4)

Financial Statements

suma suilsuienu susamanmsiAsuudasludiuvosfiory sunszuatuan
NUEFUTENOUIUNITRY N1TIATIERLAZYINANULIDIINENITRY KANITANTNY NT8UE
RudnvIgsng

Preparation of trial balance; adjustment of accounting errors; preparation
of financial statements for private and public business firms; accounting management
principles of assets; liabilities; shareholders’ equity
89532464 F18UNITHU 2(2-0-4)

Financial Report

MTAATIENFIUEMIRU N5IATIILATUTMTIVUTZIN N15UTEINIUAMU N3
AATIZATIBIUNNNITRY SUUTZUI [ UEAR

Financial Credit Analysis; Constructing and Managing Master Budsget;
Capital Budget Evaluation; financial reporting analysis; cash budgeting; modern
management accounting techniques
89532564  1¥§INA 2(2-0-4)

Business Taxation

vanms Uz waznufiRvesnsnmideinsiiieadugsia anuiuiiavey
Tunmsdend nsdmnd nmsaanadou msdavhuuuresy msdaiseny nstukuy
uanestonis aradilesiuinatuensuanut mdaaning aBasmandn  wazaSdmsy
Aamsiildiumsdaaiunmsamu Ussifiutagduienfunisn@nisgsia

Principles, types and practices of business taxation; tax responsibility; tax
calculations; registration form preparation; report preparation; filing return forms; basic
knowledge about stamp duties; customs duties; excise taxes; promotional taxes for
specific businesses; current issues regarding business taxation
89532664 ﬁugmé’mw%’wmmuwé 2(2-0-4)

Human Resources Foundation

N159ANT5 wAEN1I515eSNEIMSNEINTUNEGlUGIAa NSEUIUNTIANIININEINS
ll‘l{l‘:}g AMINWNY AITETIN NISAALEEN A1 mﬁmﬂguﬁmﬁ ATADUIIU NISHNBUTY
WA NSRRI N1sHRILIAMUAININuaEeTN NMsUssluNan1sUfURNY

Human resource management; emGELOyee retention in business; human
resource functions including planning, recruitment and selection, job placement,

orientation, coaching, training and development, and performance evaluation
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89532764  M3ATNUITAUNIIAUNITUINIS 2(2-0-4)
Service Experience Design
Fstnniseenuuuiiiendnudnisuarnisesnuuuszuulvillihauls  flugiu

YBIYAFUNATINGANTIU NITATIUAUN TN NsIEE0e NMIARFULUUDETIAGS
Methods of design thinking in order to produce new service and system

development; a foundation about the behavioral touchpoints; diagramming and

storytelling; rapid prototyping

89532864 N5EINUTANTIUAITUSNNS 2(2-0-4)
Service Innovation Design
WA AseRnLUUNIHAILNARAMIl nsdansningaunielaan n13

Wemamsea1n  n1sIansnsanglouauilueding Musinsinagvsiasiasedng N33

IGRATIONYY
Methods of design thinking in order to launch new product development;

managing intellectual property; market research; managing organizational knowledge

transfer; strategic alliances and networks; research and development
3.2.2 983¥1Y501M1s Wnangasivualitdalundngasiseu 1 5187390

89539764 ﬂW5Lﬂuﬁﬂizﬂaumﬂuﬂmﬁwﬁ 21 3(0-0-9)
Entrepreneurship in the 21st Century
LLmﬁﬂmiLﬂuﬁUizﬂaumi ﬁﬂwmﬁLﬁuﬁﬂixﬂaumﬂumﬁ‘mﬁ 21 o8l

a’%aﬁiimmmgmweﬂun’ﬁ%’wﬁ?’w%ﬁwLLazﬂgmuwaqsﬁaﬁ'ﬂU FADINTAULGUUHUTINT
Concepts of entrepreneurship; ethics and entrepreneurship skills in 21st

century according to laws for a company establishment and general business laws; able
to accomplish the business plan

89539864  duindeulsewdlnedeuianssuiazinalulad 3(0-0-9)
Transforming Thailand through Innovation and Technology
N LATYgnakardnuvesseinamemaluladuazuinnssy  szuuilon

winnssuvesUsemalng  nsuszneunsiituindeulaeuianssy QﬂﬁﬁLLazmima LNUAIN

Qmmﬁdmau anudugiuaznisadnediy vinddumlyan waenisiaunsinvenisinaus

NUTIGIND
National economic and social development through innovation and

technology, Thailand’s innovation ecosystems; innovation-driven entrepreneurship,

customers and sales, value proposition canvas, leadership and team building,

intellectual property and business pitching skill training
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89539964  m1sadEsIARANTTIfleday 3(0-0-9)

Creating Social Enterprises

TNV TAIUSTTULASNINEINTEITUYR Janvesdruuasduindon
AuvEDLa U AN N13UNTEAUAMAINTIAVDIYUYY m'iﬁsmifmmimﬁaLLUUUSWﬁg n1g
wilotlymdtnuuazduindey wnAnvesianisdioday n1sadsassAuNufanIsiedanuum
DUIAR

The foundation of culture and natural resources; social and
environmental issues; disparity in society; improving the quality of life of communities;
learning in a civil state cooperation; solving social and environmental problems;

concept of social enterprises; creating a corporate plan for future society

2) BUINIVNANTE 84  wilena

2.1) ¥ mnU 18 WUBAA

30211364  UAAANG 3 (3-0-6)
Calculus

flerdunaznsvluesilaidy  Alanazanudeiloweileidu  nsmeuiudues
Handuivadiauasilanduedfe vannaivedalnia N1sUTEENAYRIRURUS Nam1wTeUNuS
uazuUUIBadY Angega-inan uaslanddamesanzaniign Usiushidrinwn madianism
USiiug Ususlasnsdsuduiuus Uiiusiiazdu Jiiusiiamen nsUssenduesiius
$rfoun nsmitud aunadeoyiudidosususunds

Functions and graphs of functions; limits and continuities of functions;
derivatives of algebraic and transcendental functions; L'Hopital's rule; applications of
derivatives; differentials and linearization, maximum-minimum and optimization
problems; indefinite integrals; techniques of integrations, integration by substitution,
integration by parts; applications of definite integrals; areas; first order of ordinary
differential equations
30310164 Al 3 (3-0-6)

Chemistry

1AT9A3190EADULAEANTINE Nuseadl USunaansduius aunawndl nIn-wua
e Yeavalazansavaly Yol

Atomic structure and periodic table of element; chemical bonds;

stoichiometry; chemical equilibrium; acid-base; gas; liquid and solution; solid
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30310264  UjURN5IAL 1(0-3-1)

Chemistry Laboratory

YWY 30310164 visosEunIauiu 30310164

Prerequisite or co-requisite: 30310164

Ufinaediuguiisuiudmsunmsiauinueufoinmidnenmans ns
Taunsniuasaiesdiefuguluiosfjifinis wadansiufthnis nsinsehidansw A
MLUUYBIETAZANY Nsdanauffiseall nyuasing MshnsansaLua aunawail ansavany
Unnes

Fundamental chemistry laboratories which are necessary to improve the
scientific skill in practice, practice of using common laboratory equipment and
instruments, laboratory techniques, graphical analysis, density of solutions, observing the
chemical reactions, gas laws, acid-base titration, chemical equilibrium, buffer solutions
30610064 F7ingvhly 3 (3-0-6)

General Biology

wENTAINeMUgIY nsrUunIenmans aseivesdin msdnsudeu
laseade  wagnihilveswad sugenans nsmelaszduwad  msduasgideonas Ay
VaNMaNeYNITINT Msdavanavyuesdsitin lassaaazminfivesivuazdnd ITamnns
UnAIngn LazngAnssy

Principles of biology, scientific process, chemical basis of life, cell
organization, cell structure and function, genetics, cellular respiration, photosynthesis,
biodiversity, classification, structure and function of plants and animals, evolution,
ecology and behavior
30610164 UFtANsTInewily 1(0-3-1)

General Biology Laboratory

fugrumsldndesgansami lassadsweasad nsuasad Snungmaiugnssy
defeiis masduaneiteuamaznsmelaseiuged Wededn] assinen NSIANLIANY VB
AadiFinuaganuvannvaneveTanam Famns doiven wasngiingsy

Basics on microscope, cell structure, cell division, genetic traits, plant
tissue, photosynthesis and cellular respiration, animal tissue, physiology, classification

and biodiversity, evolution, ecology and behavior
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30810064 WAndvild 3 (3-0-6)

General physics

DAWES FamEns wsmaznIsedeuil U wauwazi&s msdu eduna
dulfvesdans naransvedlva Qmwwaﬂwamﬁ Tiuavusindn  2saslviindesdu  adu
waldnli was #andyalud daedesiidnd

vectors, kinetics, force and motions, work energy and power, vibration,
mechanical waves, properties of matter, fluid mechanics, thermodynamics, electricity
and magnetics, basic electrical circuits, electromagnetic waves, optics, modern physics,
nuclear physics
30810164 URURnsHANdLY 1(0-3-1)

General Physics Laboratory

M3YAUSINNISTEN Paumans usuwazmMsedeuil uLasNaIY namans
vodla  n1sdu mAuna Qm%gﬁuazmm%@u AUURALDIAINTDUVDIEENT Qmuwamam%
2995 Triiuazuaimvan was

Measurement of physics quantities, kinetics, force and motion, work and
energy, fluid mechanics, vibrations, mechanical waves, temperature and heat, thermal
properties of matter, thermodynamics, electrical circuits, electricity and magnetics, optics
31220164 anlosiudmsuinenmans 3 (3-0-6)

Elementary Statistics for Science

foya nsunauedeys uazniswlana anuuezdu fMuusduuaznisuantas
mnuhasdu  MsUssnasuasmMInageuaRsudmiUiumsiinesvesUszunuilangy
wagUsyrnsaeIngy nsnaaaulamdaes

Data, data presentations and interpretations, elementary probability,
random variables and probability distributions, estimation and hypothesis testing for
parameter of one and two populations, chi-square tests

2.2) P UANIZATU 12 wuenn

30322064  LANBUNIE 3 (3-0-6)

Organic Chemistry

Wuszadl Taseadne aweslewnd nssuunUszian nsende autivanienm
wazUfiseaiivaansdunsd wavtiluana

Chemical bonding; structures; stereochemistry; classification,
nomenclature; physical properties and chemical reactions of organic compounds and

biomolecules
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30322164  URURAMSALBUVSY 1(0-3-1)

Organic Chemistry Laboratory

YNV 30322064 visoLSEUNTY 30322064

Prerequisite or co-requisite: 30322064

nsAnEAn Msndu nsatansaiua nsafnuaslasanlnnsi aweslewniives
a159uvise uavufiseaiivemyilanduvesansdunsd

Crystallization,  distillation, acid-base extraction, extraction and
chromatography, stereochemistry of organic compounds, and chemical reaction of
functional groups of organic compounds
30520464 qadvivewhly 3 (3-0-6)

General Microbiology

dnwardugn  Taseiavedurdduasnindl neey  waziwenueddy
Wugnssy  Fensauay ':?zwgﬁﬁuﬁ’uuazmiam%a ANNAAYYRAUNIEluAUe NS
QAENVNTIH NMIUNNGUATANTITAIGY MUNUATNITULAYAIINGDN

Morphology structure and function, growth, microbial metabolism,
microbial genetics, control of microorganisms, immune system and infection,
microorganisms in perspective in food, industries, medicines, public health, agriculture
and environments
30520564  UfUAn139atrinehly 1(0-3-1)

General Microbiology Laboratory

wadatuglumsfnundnvusduguiveuaslasainmiudd  mandeu
mmaf?&m%aLLazmiszLg&Jwﬁum%ﬁ NSAIVANRAUVSE  NITUNINTBVDIRAUNTE LY
AawIndou

Basic techniques for studying of morphology and structure of
microorganisms; culture media preparation and cultivation, microbial control, distribution
of microorganism in environment
31620164 Fuadivily 3 (3-0-6)

General Biochemistry

Fuafidostu nvarlasads unswihiivesanstluana eulwsl wunuedfuves
FIUANAULVUDRTUHAUKATULALNITAIVANNTEUIUNTAUATIENIATIAGBN LAY IUSHAY

Basic knowledge of biochemistry; characteristics, structure and function of
biomolecules; enzymes and metabolisms of biomolecules; integration metabolism and

its regulation; nucleic acid and protein synthesis
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31622164 URtRmsTuaiivialy 1(0-3-1)

General Biochemistry Laboratory

uminAgfulfoRnimeiudueivall aninslilefies  anslulewsy adia
nsnegdilu 1Ushu ouleyd saumansvesoulwl nsadinasn wagluuvusdduvesasiulawmv

Introduction to general biochemistry laboratory, spectrophotometry,
carbohydrate, lipid, amino acid, protein, enzyme, enzyme kinetics, nucleic acid, and

carbohydrate metabolism

2.3) 2¥1Lan 54 Miena
2.3.1) A% anUIAY 10 NUIENe
30720064 ASYUIUNITNDUBALNRINIUNALULAETININ 3 (2-3-4)

Upstream and Downstream Process in Biotechnology

ANNAIAVRINTLUIUNTNIN  FAUAAATNITATUVIRAUNTE  NI1SRSEY
AunTduarewnadsadodmiunisuinlugramnssy nseenuuufaiin . msruaun STt
vdnmafufemandusivin  nisuenarstinuagmeviliusavinan susitanmwlussdu
Mo URNITLAETEAUNEIMNTTUNITNTOS mstumies nsade MseAdy N1SANAYNOULAY
meviliuTavslaeislasinlans il msvimanfusilvius

Important of fermentation process, microbial growth kinetics, prepraration
microorganisms and media for industrial fermentation, design of fermenter,
instrumentation and control, principle of recovery fermentation products, bio-separation
and purification of biological products in laboratory and large scale, filtration,
centrifugation, extraction, adsorption, precipitation and purification by chromatography,
drying product
30720164 WugIuAmnTsunsEUILMTINW 3 (3-0-6)

Fundamental of Bioprocess Engineering

ﬂ?ﬁmiLﬁaﬂﬁuLﬁlﬁJ?ﬁU%ﬂjﬂﬁmﬂ‘i%U’Jumﬁ%’mﬁ‘W MsUaIY  JUAANIRENST
WaasFRUsluNTELIWITININ augandiy  MsanewenNseu  nafansvediva
LUUTNA0IN NALIAAIENTUDINITUIN

Introduction to bioprocess engineering, unit conversion, mass balance,
stoichiometry in bioprocess, energy balance, heat transfer, fluid mechanics and

mathematical model for fermentation
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30721064 nsnzEssaduaziieiie 2 (1-3-2)

Cell and Tissue Culture

mdnnsLaEIT NNz RsuTaduaziieaie mstwadviededeluldlunside
MInsumEiioguaImN mMawzidsaradiflendnlusiuvdeluanadidyotanldms
weluladTnw warunufoRnisuazuszaunsaifiaenndoiu

Principle and method in cell and tissue cultures, use of cell or tissue in
medical research and health approach, cell culture to produce specific protein or
important molecule for biotechnology uses, and corresponding laboratory and
experience
30721164 mﬂﬁﬂﬁugmmﬁﬁwmszﬁdmLaqa 2 (1-3-2)

Basic Technique in Molecular Biology

NMIRTIALIATIETREUDLATSIOUDMEaDaNnsINGEd aTadwsu
mauammw‘iw'%qwéﬁl,ﬁma mIgnefmoue Msssnuuulnsues Ujisegnlanedweisa N3
AATEIUSINUAOUE  NITIATIERNSHERIEENYRITY  TasaumA  LazAnuUasnienig
NN

Detection and analysis of DNA and RNA by gel electrophoresis; techniques
for separation and purification of DNA, DNA transfer, primer design, polymerase chain

reaction, DNA quatification; analysis of gene expression; bioinformatics and biosafety

2.3.2) JuMsAnYIBIYIUINITAUATTINGUY 24 wuEAn
2.3.2.1) :1890AY 12 wieia
30716064  wialulagTin niieguyulazn1svioied 2 (0-4-2)

Biotechnology for Community and Tourism

MINNIEIINIE  Msmeamuazmsiiuteya nsvieadiendeeyiny wuvy
Fusuusazmsveafiendidsldy  msdeasi@vinermanituaisisae mslduTanssumng
weluladTinwlunsuftamysiaznisvionilen

Natural resources; photography and data collection; ecotourism,
sustainable community and sustainable tourism; science communication to the general

public; solving community and tourism problems using biotechnological innovation
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30718064  Uszaunisaluaziadesdiomanaluladanm 2 (0-4-2)
Experiences and Instruments in Biotechnology
yinwgnsBeuinaendinluumiinends aussousiiddglunisuszneuendnmg

manalulagiinn AuAAvIsveIddinmalulagyinm WlEANAUDITINT

welulaftnm  safsuuasngunedesilunmsinssiadumeluladanm  wnsg
vosUfiRmaidesiy anuvaeafeduasied msduwauarmseseuaedl ndnnsua
wadadmsunsldiedesdoniug

Lifelong learning skills in university, core competencies for careers in
biotechnology, expectation of biotechnology graduates; value chain of business in
biotechnology; basic laws and regulations for operation of business in biotechnology;
introduction to laboratory standards, chemical safety, calculation and preparation of
solutions; principles and techniques for handling general laboratory equipment

30726164  winnssudugsiamamalulagdinim 2 (2-0-4)
Innovation and Biotechnology Entrepreneurship
ANUMINEWATUTEANTBILIANTIY  NuNswAUlaUsehvgnssy  (TRIZ;

Theory of Inventive Problem Solving) Lﬁaﬁiaaaﬂmmﬁﬂa%ﬁaaﬁﬂﬂluqiﬁaL%ﬂiuiaﬁ%anﬂwﬁ

aula
Innovation meaning and types; theory of inventive problem solving (TRIZ)

to build on the created ideas in interested biotechnology business

30726264  msdugUszneunis 2 (2-0-4)
Entrepreneurship
g 1gsNITINIM 938533UNgINe ngnisiduusenaunsweluladadelv

LLNuﬁqiﬁ‘\] LNUNTITARIN WHUNITRY
Bioeconomy business samples; business ethics; role of modern

technology entrepreneurship; business plan; marketing plan; financial plan

30730064  NISANWILSNILRREIVINTTY 2 (1-2-3)
Industrial Plant Study
ANdAYYeINeImansuasinalulaglugaavnssy Usetnnlssanu

gramnIsd ANNUADAAElLlTINURRAIMINTTY WINTTINERAIMNTIN BREUNTSNETEY Ay
SulnvausadInLLasyUYLDE 1T
Importance of sciences and technology to industry; Industry types;

Industrial safety; Industrial standards; green industry; corporate social responsibility (CSR)
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30736364 LATYFNIVINMN 1(0-2-1)
Bioeconomy
MU uarANFIAYUDLATYFAIYININ HULDINAULATYFATININDN

aaenvuLazAUszry  lemauazguasselunislddwihaudugramnssuiifeadeaiu
LASHAITINN
Background and significane of bioeconomy, perspectives on bioeconomy
from private and people sectors, challenges and opportunities of employment in
bioeconomy industry
30739060 maeudidaysanmatunisihaudusi 1(0-2-1)
Primary Cooperative and Work Integrated Learning
miuﬂ%auLLainzLﬁuﬁﬂwzsﬁ”’ué{uém%’umﬁﬁw}uﬁwﬁ’umﬂqmamﬂisu
FUsEneums MinenusguIa wasyNvLTiaany
Primary skill preparation and assessment for co-operative working with
industrial sector, entrepreneur, government agency and local community
2.3.2.) TWiaaniFeu 2 51831 12 wuqehn
30749064  lasaauddenianaluladyinim 6 (0-18-9)
Research Project in Biotechnology
NsHNUHTRMATe Ul URNIT wnan1sleuwnuanidy seileuinide
nsdauelAlATNINIdY FWouazmuninnssumiossdnnuilsidielfuitaymma
walulagyinim
Research practice in laboratory, guidelines to write research plan, research
methodology; presentation of a research proposal; research and development of
innovation or novel knowledge for solving problems in biotechnology
30749164  NSSEUSTYITANINTAUAITINGIU 1 6 (0-18-9)
Cooperative and Work Integrated Learning |
mMsfinUtRNulumhenuresizuia envuvdevihenuseriaussmailasy
N135U589
Employee training in government organizations, private sectors, or
accredited international organizations
30749264  NSIYUSTIYININTAUNITINGIU 2 6 (0-18-9)
Cooperative and Work Integrated Learning |I
mMsfinUtRnulumhenuresizuia envuvideviheauseuiaUssmailay
ns¥usesfisiunisseiiles
Consecutive operation of employee training in government organizations,

private sectors, or accredited international organizations
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30749364  msEnduduszneuns 6 (0-18-9)

Entreprenerial Training

nsEingusznoumsfiduindeusheuinngsy msadeiin maiannguAidmoy
M3dANguEIUgNAN MINaUNLNNSEY NMTIdERatn MIneaoudufENfy uaznsihmalulal
gnane

Innovation driven entreprenerial training, team building, value proposition
development, customer segmentation, financial planning, market research, prototype

validation and technology commercialization

30749464  wialulagTnmiTeaeven 6 (0-18-9)
Translational Biotechnology
nsinUfUanulugusy nsiesdenuimanalulagiininasiaenang

YUYUNDIAU NMILATY YU BUMEUIANTsUNIenalulagyInm
Community-based training; delivering biotechnological knowledge transfer

towards local community; solving community problems with biotechnological innovation

2.3.3) Fvweniden Litdaendn 20  wiehn
nguAYInAlulagyanwinugu
30730164  @3TIN1VRIRAUSY 2 (1-2-3)

Microbial Physiology

UWVUDRTULAENNTATUANILIUDATYRRAWNSY  IATIai9veqaunsd  n1s
\3yvesgdunid Tadeiifetestunisaiy mimuaumaaiguesgdunid

Metabolism and metabolism control, microbial cell structure, microbial
growth factors, microbial growth control
30730264  WUGAIARSURIREUVSY 2 (2-0-4)

Microbial Genetics

1A59A519UAL BIAUTENOUYDIA TN UGN TTUVRIRAUNSE VANNNTENENDANI
WUFNTINVOIAUVSY M3naneiuglugdunsd unuimvesgaunsdluiiugieanssy Tasansaluy
vosAunISuarThasauma o

Structure and composition of genetic material of microbes, principles of
genetic inheritance of microbes, mutations in microbes; the role of microbes in genetic
engineering; ba5|c microbial genome and b|omformat|cs project
30730364 ‘Wu'ﬁmLLa‘“L‘Vlﬂ‘uﬂmil,wﬂLLa‘“LWW”LaENmmWEJGUmﬂLaﬂ 3 (1-6-5)

Foundatlon and Technique in Mlcroalgae Isolation and Culture

mmiwuﬁmmmmmmﬂmmﬂLaﬂwmuammﬂmi%ﬂﬁ] NISHLENANNTIEVUIN
Enanuvasiuuazi ﬂ’]iLW'l‘“LaEJ\‘ia’Wﬁ’lEJGUH’]G]LaﬂiuMaQUQUMﬂ’]SLLa”WH%ﬂa’NLLRN

Basic knowledge of economic value added microalgae; microalgae

separation from soil and water source, microalgae culturing in laboratory and outdoor
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30730464  WAlWlABTININNI9ERT 2 (2-0-4)
Animal Biotechnology
nanmsldmatiananalulagdinmlunisuiulanssuiunmsuindn 13

Usuuaiuging mstlestusnulsaludng nislémediansmzdoneaddniindiglunsndn

&3 msleautls mstherndseu nslidniduuvdmanueuiueivieasiusiuililusngwd

nslmduemeluladlunmsudndnidauusiugnisy Wensaisetorenaunudiviuay e
Concept, biotechnological techniques used to improve animal production,

reproductive technology, disease prevention in animals, use of animal cell culture

technology in animal production, cloning, embryo transfer, producing human antibody or
blood protein in animal, use of DNA technology to produce transgenic animal for use as
organ donor for human

30730564  NVINNELAUatNAUMURIMTHALRIMSER ] 2 (2-0-4)

Food and Animal Feed Laws and Regulations
N5LIVUYYRDINNT wEnNeIENNSTRlUNSKER UINTFINEIMT LNAUTINN9Ta

FIMUeIMIT  DIMNIAIUANANIE  AMNINYSOUIATTINEIMNTAIVANIANIY  NARSU9ILESY

9115 9 MNsAARUIIUgNITL Nstdgaun3dlnslulefnluenmms wieswlyaRnuauaunIn

01m5dnd onsdnimuAuaN: AuAYEENRsgIUTese SR TngRuTiAsluemsdn’

AN VBINRsgIUTeNATellovEoanuililunisnan nsvewaznsiunwensde’
Food act, sood manufacturing practice, food standard, microbiological

limits in food, controlled food, quality or standard of controlled food, dietary
supplement, genetically modified food, application of probiotics in food; animal feed
quality control act, controlled animal feed, quality or standard of animal feed, material
in animal feed mixture, quality or standard of the equipment or facilities for the
production, sale and the storing of animal feed

nauIvinalulagyaninmieiiy d0d waduazandIne

30721264 fugunaeiuaslasasmedusiuagioulsd 2(1-3-2)
Structural and Chemical Basis of Protein and Enzyme
ananiRnugundasaiuaniaiivensaoziilu Tsiu wasieules]
Structural and chemical basis of amino acids, protein and enzyme

30721364 wellamsaninsalnduariasunlansilidosdu 1(0-3-1)

Basic Spectroscopy and Liquid Chromatography Techniques
watlaawalnslilowns mallaaininsrigeelsums watllalasunlansluuy

VDIV
Spectrophotometry techniques; spectrofluorometry techniques; liquid

chromatography techniques
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30721464  welanieszilusautazoulsdideiuim 2 (1-3-2)
Quantitative Protein and Enzyme Analysis Techniques
wiatlansanalaznssulushutazioulsddmiunsiesei weldansiesei

TUshunazioulsdidsusunameitnsaunlnslnlamesuazAameiiuns  N1TATIERUIIN

TUshuuaziouleifag 199 NgaamnssuTInm nMsvegeueuley wazsaummansioulesl
Protein and enzyme extraction and preparation techniques; protein and

enzyme quantitative analysis techniques using spectrophotometry and colorimetry

approaches; analysis of protein and enzyme content in samples from bio-industry;
enzyme assay and enzyme kinetics

30721564  wiallansiATizikazdmunlushu 1(0-3-1)
Protein Analysis and Characterization Techniques
wallalasulvnsfiuuureaud welalusAuadianinglnida
Column  chomatography techniques; protein gel electrophoresis

techniques

30721660 waladmiumIuenuagiudavslusiunaziouls 2 (1-3-2)
Protein and Enzyme Separation and Purification Techniques
MsusniagmMIvUIgvslusiukazioulesidneBnisanaenou nsthunies n1s

vhlpoglada mavilasulansfiuuuaedinl wasnsiuandududensnestugs
Protein  separation and purification by precipitation methods,

centrifugation, dialysis, column chromatography and concentration by ultrafiltration

30721764  wialulagiouley 2 (1-2-3)
Enzyme Technology
walulagnise3aeuled  desaianedinm  mddouazimuieulsiuay

FLIITININ Lwﬂﬁﬂmm&mLLa3VT1U§&;M'§IUiﬁuiusxﬁuqmmmﬁu N3ANYINIUNITIEN

wazhuiavslusiuluos fiRnmsdugauaslugranunssuinnn
Enzyme-immobilization technology, biosensors, research and

devleopment of enzymes and biocatalysts; protein and enzyme separation and
purification techniques in industrial scale; study and field trips on protein separation and

purification in advanced laboratory and in bio-industry
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30731064 NIZUIUNTANALAZ AT IZITUALAZUSIUUDIENTTIN N 4 (2-6-4)
Biological Substance Extraction Processing and Quantity Analysis
\ilavdnnsataanstanmdidesnsanamieruindniislyarmaasugian

NPERIWIHIABY  AsimUSinanazedavesasianmiiatnldanamssrunnEniinnaes

LW’]%L%&N
Understanding in crude biological substance extraction from the

experimental cultured economic value added microalgae; analyse for quantity and type

of crude biological substances from the experimental cultured microalgae

30731164 WATAN L URUDA 3 (2-3-4)
Antibody Technique
WOURUDA  UNUIMTDILOUAUOAIUNTNTIAIATIZY  aulfiveslouflauuay

wouRuaf wodlrauoausufuen lululpauoausufusf WALANINLOUAUDAFIUSUNTIVIALTS

ANAW wazdaUiina wadeduyluavindu  eoviuaen wadisuvaen  Suylualaiedans

wazinatadlag
Antibody, roles of antibody in diagnosis; characteristic of antigen and

antibody; polyclonal antibody; monoclonal antibody; antibody technique for
quantitative and qualitative analysis; immunodiffusion, dot blot, western blot,

immunohistochemistry and ELISA

30731264  NSHARLBUAUDRA 3 (2-3-4)
Antibody Production
AU UneItUITUUQTAUAUNeItesiuMTasuuauRven  Laduay

ofvriiAndesfunsainsueuiived mawlsuueuiiau manseilvidn imnassaiaueuived
nswdnnedlaaueaueuivedl  wadansvaeusad endelululaaueauoufved  n159999
ANUINITYRIMBUAURAlAUIATA Aaviuaen  walisuuaen  Buyludalaedians  n1sia
USinalusiuwuudnmeglaemedia ELISA uazyauaunaaeulagmaiinduylulasuilansii
Basic knowledge of immune system for antibody production; cell and
organ involved in antibodies production; antigen preparation; immunization to animal for
antibody production; polyclonal antibody production; cell fusion technique for
monoclonal antibody production, characterization of antibody specificity by dot blot,
western blot, immunohistochemistry, specific protein determination by ELISA technique

and Immunochromatographic srtip test
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30731364 mswaumaianiaeufvefifieldnsinitede 2 (0-6-2)
Development of Antibody Techniques for Diagnostic Testing
nsmLmalianenUaen Laisuvaen dlagn uay Yauounadeulauaia

dualulasanlans il Tumsnsisaeuleaudiay MseneuAvaRlumegNdIngIa NMsnIeNmeg1

oaumMQiluarTE AU TUNTIINE AL NIATIVADUHA Uazn1TuUaNa
Development of dot blot, western blot, ELISA techniques and

Immunochromatographic strip test for antigen or antibody detection in samples; sample

preparation determining the optimum conditions, incubation time and temperature,

checking the result and interpreting results

30731464  n1sUssgndimalinnngieauRven 2 (2-0-4)
Application of Antibody Technique
nsiifne msldmaiiamaeufivelunisnsivdeu Wy nsmsndeuderelsa

Tuansdavds wazamuisuniveadeidelursnisunmd ﬂ1SmmaaUﬂﬁiUuLﬁauﬁuaaﬁﬁuw%sﬂu

WNNTOWNT mimfmaaumsﬂmﬁaumaqmsmﬁw‘%a&nﬂﬁ%auﬂwﬁamLLazmmsLLﬁziLL%q ns

avwaeunsUilouludunndon nsldueufveiiisimnzsomdtandanm dmsuinszn

Wetsvdiunsudeuvesdaandon
A case study of antibody techniques in the detection of pathogens in

secretions; examination of tissue abnormalities in the medical community; testing for
microbial contamination in food industry; monitoring for chemical or antibiotic
contamination in pork and frozen food; monitoring of environmental contamination; the
use of antibodies specific to biological indicators for analysis to assess the contamination
of the environment

30731564 ﬁugmma%ﬁmmmaqLsziaéLLazImaqa 3 (3-0-6)

Basic Cellular and Molecular Biology
waduazdluy Msraes MsteNuT warnswanasutuduisue nalnnis

WugeansanAouediusiiu  MInruAunswanteanYeBy 1T wBLYadLareIUIENeY

melugad sfauenuazuudlusiu msulamdsnu msfeasvesead fndinsead wae

LwaaAUNLin
Cells and genomes, DNA replication, repair and recombination; genetic

mechanisms from DNA to protein, control of gene expression; cytoskeleton and internal

organization of the cell, protein sorting and trafficking; energy conversion; cell

communication; cell cycle and stem cells
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30731664  wialulagugleInssy 3 (1-6-4)
Genetic Engineering Technology
WANASIUNSES A WeaNEL AU rzlaznanaln  eulwidadiniy
M3as RO weEENEN N3ARENALUEBNEY N13IANIaTUgnIsuluwuATise Bad uaz
Ik
Principles of recombinant DNA technology, vectors and plasmids,
restriction endonucleases, recombinant DNA construction, screening of recombinant
DNA; genetic manipulation in bacteria, yeasts and plants
30731864 WAANIATIRED LAY AUNUTEAULLLANA 3 (1-6-4)
Molecular Detection and Discovery Technique
wallANsnTRd@euMIshanteanvesty  Ujisengnignetiueisawuudoundy
nsmaruaoue Alulind nsuaesuladnd waglusilefind
Gene expression detection techniques, reverse transcription polymerase
chain reaction; DNA sequencing; genomics, transcriptomics and proteomics
30731964 AMUUaDASENI9TININ 1(0-2-1)
Biosafety
ngsufeulunmsiduguamuaueidasadomedinm - msUssdiuanandes
e foRuagnsiinufiRienrudasnioniadnam
Rules and regulations in biosafety control, risk assessment, guidelines and
practices for biosafety
ngudvimalulagyan1nnigaaInn sy
30732064  WEANNIIIIMEIAERTaIIiuImAlulagTInIw 2 (2-0-4)
Principle of Food Science and Biotechnology
mmﬁﬁﬁgumLmdﬂﬁmmaﬂmmi ANYULUAYANNINYDIINOAUDINNT 3o
\FUUDI0IMNT ﬁé’ﬂmnms'gﬂwﬁmﬁmsﬁmmﬁ 9 aUuluemis wasusTiemMIs
The importance and source of food, characteristics and quality of food
raw material, food spoilage, principles of food product processing, food additive and

food packaging
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30732164  wiAlulagn1simuemsutn 2 (1-2-3)
Fermented Food Development Technology
wealuladvesnszuunisndnensudn Jadesne 9 Afanuddaluniswds

ol Fngiiu 9dunidiiAeades nszuiumsHEn waswdnsusiomantn madianiswiin

Tnenteqaunid Taeldingfusng 9 a1n uu ifednd S dnuasuals mstauAnuilseny

ANANNTTUDIWNTVIIN
Fermented food process technology, important factors influenced on

food fermentation, raw materials, related microorganisms, processes and fermented

products, microbiological and fermentation technique aspects using various food
materials from milk. meat, grain, vegetable and fruit, visit industrial fermented food
plants

30732264 wialuladnsiaunEnsuriadesdi 2 (1-2-3)
Beverage Development Technology
Msudasziamuazdisveselowndiiunvin - 9advineuariueivesnis

vineSesiy  nalulaBmsndniedesiuvssinnianmdy  welulagniswdnaiesiuioanosed

nsTirufnwlsauedesfiuueanased

Type of fermented beverages, microbiology and biochemistry of
fermented beverage, caffeine beverage production technology, alcoholic beverages
technology, visit industrial beverage plants

30732364 MIsWAUIEARsUeIMT NsUTTlluAuA NRER Meie T 2 (2-0-4)
WAYNITEVINUIA
Food Development Food Product Evaluation and Sanitation
NANNITNAUINAN TN D197 nénmadosdulunmsmageundnfasions

BnsiltlunmameaeuuazUssidiunmunnndnsasionmsiagiBnsUssamduda uddnues

N33 IAUIAUNSNEND WS
Principle of food development, fundamentals of food products

determination methods for sensory evaluation of food products, the importance of

sanitation in food production

30732464 n1sadvEsTIALasiRLNERS o sILazAIpshumETn 2 (1-2-3)
Fermented Food and Beverage Product Development and Creation
UNUIMTDINTTARILINAAAY NTZUIWNTHAIUINAASMI wdnnisuazUszlevi

YOINITWAIU AN S W
Role of product development, process of product development,

principles and benefits of product development
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30732564  wialulag@inmlugnainnsy 2 (2-0-4)
Industrial Biotechnology
wdnmameluladTanmlunisidnuasiamnnssuiunsanaiiusyansnnuas

Ve nsugnaIunITuTIN N Loanegeddmsuiamauaziaiewmy nsnesiily nsmdunsd

wanafninm Wshuwadined wulesl wasweduwnailse
Principles of biotechnology in production and development for efficient

and modern process in bio-industries : alcohol for fuel and beverage, amino acids,
organic acids, bioplastic, single cell protein, enzymes and polysacchaide

30732664  wialulagTinnlugnainnssuems 2 (2-0-4)
Biotechnology in Food Industry
Qduvdfineatedugnanmnssuenns madeudouaznisousnevns nsHan

a1svevuluems dluemns msussendldmalulagtininlugnainnssues anulaensie

yespwnsfildanmaluladiinmadielvl innssrunisuanlugnanvinssueiving

Microorganism in food industry, deterioration and preservation of food,
process for food additive, food colour, application of biotechnology in food industry,
safety evaluation of food derived from modern biotechnology, standards for food

processing in food industry

30732764  wialulagniswanlulaleniuea 2 (1-2-3)
Bioethanol Technology
UMY UALYNATVDINITNENLENIUDE anshaduflendnionueasedy
ANAMNITULALNTLUIUTANTINYAUNBUNTHER Hadefiiidvsnadensviineniuea

NIEUIUNSTUINVBINTITHARLDYUDALATHAaNARE LG MsfMLaEMTIRZRTisadasiu
UsrAnSamnisndaeniuea  welalunmsdfinussdnsnmnisadeaeniuea nsuanluledm
UDa

Microbiology and biochemistry of ethanol production, substrates for
industrial ethanol production and pretreatment processes, factors influencing ethanol
fermentation, fermentation processes for ethanol production and its byproducts,
calculation and analyses relating to ethanol production efficiency, techniques for

improvement of ethanol production efficiency, biobutanol production
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30732864  AlLlaEWeAWBITININ 2 (1-2-3)
Biopolymer Technology
1ATETNTOMBRIRITINIMTLASNY 9 NITUITANATIZINOAIDTINNIAY
Wsmaealiuazangdunsd nsldussleviannediuesdinin
Type of biopolymer structures, biopolymer synthesis by chemical and
microorganism methods, biopolymer utilization
30732964 NIHAILINTEUIUNTHER LA N TINTIN N 2 (1-2-3)
Development of Process in Bioindustry
MsUisdansnszuIunsNanegsdisfy  wadanslidagiuiagn a3
AIUANAMNINVDINAATUINTINN N1SIANTTLUUNTHENUNAIMNTIY Uag LATYgAIans
NITUIUNITHER
Sustainable production process management, techniques for using cheap
raw materials, quality control of biological products, industrial production system
management and production process economics
ngudvimalulagdanmnieduandouuasndeny
30733064 Aanndeunarsruuilig 2 (2-0-4)
Environment and Ecology
Tassaauagniifivessyuuiina  Aufley  ipdnsvesaansuazndany  valy
pmsuazangleanms aunatussuuiine 5‘1/]%‘1/\16606\‘13\‘1LL’mélaﬂJGiaﬂ’]ﬁﬂﬂﬁ’l“U@\‘iﬁ\‘iﬂu 15U
ﬁumaam'smmamsmaauwawaamLmaau GlaEJWK]U’J’JGlJUWﬂ'ﬁ"UENﬁQIJGU’JGI LLﬁ”LW@iMﬁ@ﬂﬂaaﬂ
ﬂumwgwﬂﬂmmﬂamwmmLﬂmiﬂuﬁﬁmm Imammiﬂﬂmmmuaﬂamuw
The structure and functions of the ecosystem, habitat, matter and energy
cycle, food chain and food web, the balance of the ecosystem, environmental
influences upon the stability of the community, adaptations of living organisms to the
changes of the environment, throughout the evolution of life and field trip
30733160 MTIATIEALAYATIIEOUAMANAIINGDL 2 (1-3-2)
Environmental Analysis
ydnmIuazmalinnImalnTeinunnYesdadeLses JiRns it
masnumenn 1adl wardinm Addunesgrlumsnnaiened mseiuasuanaiignios
ﬁmﬁﬁﬂmgmuuaﬂﬁmuﬁ
Principles and standardized biological chemical physical techniques of
water and waste water treatment in laboratory understanding and proper interpretation

of the analysis and field trip
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30733264 weluladTnndsndon 2 (2-0-4)

Environmental Biotechnology

mslmalulatnndvdaindon  nsnTadeumsduinden  msthnves
HENYUIU  QAAIVINTTH  LAZINUYATNTIY m'ﬁy\luvjamwLLQ@ﬁ@M%?Q%QﬂWW wialuladazon
Foidsdnm melulafazein mimuguiaznisiesiuuadiy

Use of biotechnology to the environment, environmental monitoring,
treatment of waste from domestic industrial and agricultural source, bioremediation,
clean technology, biofuels, pollution control and prevention
30733364 waluladfanndmsunstidninde 2 (1-3-2)

B|otechnology for Wastewater Treatment

waﬂmimmmmemqmmw ﬂTﬁU’WUWUWLﬁEJﬁ]'lﬂ“UiJSUU mﬂiiwuamammiu
wazannERInssy msthdmindenanen el wesdanm szuuthdmindewuuldennie
STUUAZNDULSY Seuulisenses FEUUUNLUTININ UDTTTUYA wazszuuthtntndonuulald
01 mdansmnazneu madenldszuuiisatidefivzan Anvigauuenaaiui

Principle of wastewater treatment, wastewater from domestic, industrial
and agricultural sources, physical, chemical, and biological wastewater treatment;
aerobic process, activated sludge process and modifications, trickling filter, rotating
biological contractor, anaerobic processes, sludge management, selection of wastewater
treatment system
30733464 nsdnsaanndeutazmaluladazein 2 (2-0-4)

Environmental Management and Clean Technology

e esdUsznau LLazﬂmauﬁaﬁum%zLLazéﬂUﬁqa dide ansiiy wazvey
Sunsie ngmneuazdetiduiiendes msdanisveadefiundsinie nsfusuny nsvuds
N15MAA  wazn15U1Un mﬂiuiagiumiﬂaﬂﬁ’uuasmugu mmgmizuumﬁmmiﬁﬁLLamﬁamﬁ
Ieglutagtu  mslyBnsmamalulagiinmlumsidavseasuaiiy o uvdaiuila nns
UFuAeniBnisnan nmsusuasumalulad uaznsiasuingiu

Sources, compositions and properties of solid waste, wastewater, toxic
substance, and hazardous waste, related laws and regulations, handling of waste at the
source, collection, transportation, disposal and treatment, technology for prevention
and control, current standard of environmental management, clean technology, the use
of biotechnology to eliminate or reduce pollution at source, changing production

method, changing technology, and changes in material input
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30733564  WasunmalulagyanIw 3 (3-0-6)

Energy in Biotechnology

unum wagmsuszendlimaluladTanmiiionsndsmdanuainingiu Faam
LLaﬁa@mﬁaﬁamﬂmimwm NMTHAANSNIUIINATLTUIUNTALATIZIALELAZNTEUIUNTTNLN
snAneINEIRLNNEIINTNa uazmsthmalulaBTinmanldlunssdendsnu

Role and application of biotechnology in the production of energy from
biological raw materials and agricultural waste. Energy production from processes of
photosynthesis and fermentation. Production of high value fuel from biomass. Genetic
manipulation in energy production
30733664  walulagTanmuuuldldenniafionsudandsnudinim 4 (3-3-6)

Anaerobic Biotechnology for Bioenergy Production

ndnnNTUgILTeINSEUIUNIN It e sBurEdluangldldenma 94
Fneazduaiiveinisgesaaswuulildonnia Jadeuinden saumans deufnsaluuulily
91MA NSNAANSsUTARUNITanI Sy lenwea lulefea lelasay waswadienas
QRuviad ranfariyaruiiu mslimadasziuluana msvszfiumuduAmaaTygaans

Fundamental of anaerobic digestion, microbiology and biochemistry of
anaerobic biotechnology, environmental factors, kinetics, reactor configulations,
production of bioenergy; methane, ethanol, biodiesel, hydrogen, microbial fuel cell,
value-added products, use of molecular techniques and economical assessment
30733764 weluladfimangauiienisdanisndanuazenn 3 (3-0-6)

Appropriate Technology for Clean Energy Management

msAnwmsuimsiamsiundanuazenn  nalnfigmianld  derdmua
npunTikazngvIny Adidsdsrnuannsalunissesfuvesdanden (Environment Carrying
Capacity) veddnuUsznaums  svuvesinsiiendes  ndesdetislunsinaulalunisns
Lqumﬁi’]’ﬂm':?Lﬁaa%fwmmauQaiijmiﬁwm HAZNSIINSNYINTTITNYR

Study of clean energy management technology, administrative measures,
regulation, and laws Organization technology and decision-assisted tools for
development and planning of resource utilizations
30733864  wialulagnsuandevidn 1(0-2-1)

Technology of Composting Production

Anuvaneveslevidn Jedunid Jetnnw vliaveslevdn Jedun3d Jetunm
unumveseduviduaz edinmiiiianudifgmamsinuns msede uaznslduseloviann
Jpduniduareiinmesnagnieannzaumisnisinums MsAnuIgNULonanIuR

Definition of composting fertilizer, organic fertilizer, and bio fertilizer, types
of composting fertilizer, organic fertilizer, and bio fertilizer, role of composting fertilizer in
agricultural production, utilization of composting fertilizer correctly and properly field

trip
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ngudvimaluladdanmnienisinens
30734064 Lﬂ%qﬁaim'3'131)?1/1Nmimwmﬁugmé’m%Lﬂwmﬂ'ﬁ 1(1-0-2)

Basic Agricultural Analytical Instrument for Farmers

NSV MshUana u,azmimswﬁaummgﬂéfawaaLﬂ%ﬁﬂﬂ'wmmL‘fluﬂiﬂ
e LAsestamudy nsesiannuain wlestarinsiliin wasedesireendauaras
i

Operation, interpretation and validation of acid-base pH meter,
hygrometer, luminometer, conductivity meter and dissolved-oxygen meter
30734164  @3TINYINTEIMIUNITIAYAT 2 (1-3-2)

Plant Physiology for Agriculture

Tnssadauasniniivesdausing q vesity mssndeni #15AIUANNTTLASYLAULA
v navessMeIMNTUaTIAsaNITAUlafiy  nMIneuausweAIndoNYesiY  LagAns

=] v (3

AUNUY

Structure and function of plant parts, water transport, plant growth
regulator, effect of mineral and light on plant growth and development, plant response
to environment and reproduction
30730264 Wifudesudmiunisinuns 2 (1-2-3)

Basic Electricity for Agriculture

Jommdlalih  fdunuazasesliiiinszuanss dgliihuazdumidenh
vdnnswiees 1asliiinssuaadu fdsliih Siad agliuasiideude uemesuaziauiuels
wos lolon gunsnidesaine leansiwaduazunasinglatiiugiu URtRnslwihdwsumsinus

Electrical definition, Resistor and DC circuits, Capacitor and Inductor,
Phaser concept, AC Circuits, Power, Relay, Wires and Connectors, Motor and Generator,
Diode, Lighting equipments, Solar cells and Basic power supply, Electricity practices for
agriculture
30730364 wiallan1swnsiasaiioidoiiy 1(0-3-1)

Plant Tissue Culture Technique

a;dﬂ‘iajﬁm%mmmgwﬁaL?jaﬁﬁu nseenuUUTeLIzAsLiefe waladaen
o mawdsumsavanesmewnsiia nsldaseuaunnaiyduleiy mawdenidodedis
nsiusuiivlunaeamaaes wasmsusuanmimmnsde e de

Equipment for plant tissue culture, plant tissue culture room design;
aseptic technique; preparation of plant nutreint solution; application of plant growth
regulator; plant tissue induction; in vitro plant micropropagation and acclimatization of

tissue-cultured plants
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30734464  szuulalasluiing 1(0-3-1)

Hydroponic Systems

NswsENanTaranes e Tanlan s1eUgn svuuliiuazerna syuuua
ate mamzAesiund uazmspuaszuulelasluing

Preparation of nutreint solution, planting materials, potting tray, water and
air delivery system; lighting system, seedling culture, and hydroponic system
maintenance
30734564  guUnsaididnvisednduazansaunadmiumsinensadelvl 1021

Electronic Devices and Information for Modern Agriculture

nsldaunsaldidnnsetinddmsunisinunsadelv VI DEHITRE
gunsalidenredumesiindmiunmainuns seuupudoyavaulatiavienndiadunig
N1TLAWYAT

Application of electronic devices for modern agriculture, digital platform
and internet of things for agriculture, online data systems and applications for agriculture
30734664  WAlUlABATTININEIMTUNISNENT 1(0-2-1)

Biochemical Technology for Agriculture

mawanioiinaredundd nisliduasnislads nistlestuuariidnlsauay
uasdngiinlagiinisnenm 0l wasdinm mswdnanseengysvnatinm waznisnande
FranmainTagRuimdefisnaniainuas

Production of chemical fertilizers and organic fertilizers, irrigation and
fertilizer application, prevention and extermination of diseases and insect pests by
physical, chemical and biological approaches; production of bioactive compounds, and
production of bio-fertilizers from agricultural waste
30734764 UENTAUMANITINEAS 1(1-0-2)

Agricultural Geo-informatics
sruvansaumaileans sruuauienihseddan  nsUssendszUUaTaUmA

Smanslusunsdsaninensiunmsinens  msdsesserlne  mslassiiuiivazns

(% '
o o =l

ANTITNINYINTUILNDATTENYAT

Ae )

Geographic information system, ¢lobal navigation satellite system,
application of geographic information system on agricultural resource survey; remote
sensing, spatial analysis and water resource management for agriculture
30734864  uINNITULATUINIFIUNNISINYATEN el 1(0-2-1)

Modern Agricutural Standard and Innovation

NYRTHINGT TSUREATY N15ATIREBUTDUNAY  UINTFIUNNNITNEAT N3
Juusznoumsinuas Janvianuaswladivg winnssumenisinessadelnl

Precision agriculture, plant factory, traceability, agricultural standards,

agricultural entrepreneurship, mega farm enterprise, modern agricultural innovation
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30734964 15uNENNY 1(1-0-2)

Plant Factory

asfUsenouvedsanundndiy neluladdmiumuauszuui wasaing aruduy
YN ULAE51NDINIS HAYDIAUNINKAILAZANUTULABNTRTYLAULIVRINY N1TAIUALNY
lngldansauaunisiasaiulaig

Components of plant factory; technology for controlling of water system,
lighting, humidity, temperature and nutrient; effect of light quality and light intensity on
plant growth and development; manipulation of plants by plant growth regulators
nguAYnAlulagyanmnegaunsduszend
30735064  wAlUlaBTINTNNIRAUNTE 3 (3-0-6)

Microbial Biotechnology

nsunauvsdunltlusuenamnssy tneasnssy nswng  walulagiouled
AINEY HATNEIUVIALTIL

Using microbial technology in industry, agriculture, medical, enzyme
technology, environment, and alternative energy
30735164  WAASMTIRINAUNTENIamALLlaETIN M 3 (2-3-4)

Microbial Biotechnology Products

a daa

MsuanNAn s amelulaTanmanqaurEdaiyan HERNSDIN
Lwﬂiuiaﬁ%’;mw"[,u%”“mﬂsvaﬁ’ﬁué’mammmm ATUNITNYAT ATUNITHINNE PIUNANIY LAz
muaumaau AN18LaENITUILNIMANAIULAETIN NI ARt LLU"JWWQH']?U’]LW@IUIﬁEJ
ll’]‘UiuSJﬂGlL‘W’e]ﬂi’NNa91ﬂmsmuﬂQﬂUULLﬁu@U’]ﬂW@EJ’NENEJ‘u ﬂﬂmmmuaﬂamu%

Production of high value microbial products, Biotechnology products in
daily life, industrial, agricultural, medical, energy and environmental Biological conditions
and processes of products application of technology to create sustainable and current
products, Field trips
30735264  msandwunkaznslduszlevdainteniluluaiiise 2 (2-0-4)

Actinobaterial Classification and Application

ounsuIsUvRNUATISY mnFluifnfuleniluuuaiiise mdatenuenily
WUl nsdndnkunkenilukuaiiselasandednuaeilulng  dnuareunsudstuell  uas
anwauzndlulnd mslduselovinnueniluwuaildelunianisunmd 1nyas wazanainngsy

Bacterial taxonomy, introduction to actionobacteria, actinobacterial
isolation, actinobacterial classification based on phynotypic, chemically taxonomic and
genotypic characteristics, actinobacterial application for medicine, agriculture and

industry
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30735364 WMANANIIARLENLAZNITIATILUNLUATILTE 1(0-2-1)

Bacterial Isolation and Classification

NSWsENFIBE  NsARkENLUATSY  nsusnwiaeiuduuedise 113
AATWASNWULNNAUFIWINGT NMTIATILVRIAUTENBUVRULAS  NITAATIBRANUFURUEN
a1e3iauIns nssrysiinveswuainie

Sample preparation, bacterial isolation, preservation of bacterial strains,
morphological characteristic analysis, cell component analysis, phylogenetic analysis,

bacterial identification

30735464  WARSMeIsIUIRLAZANT0ONYYEN1TIAM 3 (3-0-6)
Natural Products and Bioactive Substances
AwshluREAURGR Ao s HARAUNTINIMAINYAUNTUaz Y
USELNNUDIAT00NaVENNTININ N15UsEYNAaINEN I U9IsITUYIR DA UNTINDIMS

NSUINNE NITNYAT WaetATad1a7s
Introduction to natural products, natural products from microorganisms
and plants, type of bioactive substances, natural product application for food industry,
medicine, agriculture and cosmetics
30735564  mskARanseengstienszuiunsmamelulaiTanm 3 (2-3-4)
Production of Bioactive Substances Using Biotechnological Processes
ﬂizmumim5GlimSaaﬂq‘mémﬁamwmmﬁuvﬁéuazﬁ‘u NILUIUNTANA N9
wen miﬁﬂﬁﬁqwé LLazmﬁﬁqmﬂﬂ'iqa%ffmﬁuawaaamqm%w%amw
Process of bioactive compound production from microorganisms and
plants, methods for extraction, isolation, purification and structure elucidation of
bioactive agents
30735664 mi‘ifl@ﬂauqmé%qﬂ%aﬂﬁwmadaﬂiaaﬂq‘l/lé 2(1-3-2)
Biological Activity Evaluation of Bioactive Agents
BrsmeaeugrEnsTinminge vesansesngyisanqaunIuaziiy
Biological activity assay of bioactive compounds from microorganisms and
plants
30735764 NISWALINEANMIIUEUNINLAZAIINNY 2 (1-3-2)
Health and Beauty Product Development
psfUsEnouTeINAn SR uAIA MWazANILaENAR ST AT N3
FIFUNERANIN NITATIUUTUA NITHAIA NITAIUANAMNTNLAZUINTFIUNEN T
Composition of health and beauty products and related products,

product formulation, branding, marketing, quality control and product standards
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mjsﬁmm'il,f]uﬁ:d'ﬂiznaun'liLLazﬁﬁum"qmiu
30736164  ANSUSMSTINATIUIANTTY 2 (2-0-4)
Innovative Business Management
vinveuaryuuearuduiusznounis winnssy AFvaWIUA N15dnnIsuanIs
aaﬂLLuuqiﬁaﬁ”’ﬂuUﬁzmml,awmﬂmm MIAAIA AITUTIMINITRY  MsInnstadainduas
Wlg QUL NMTTANITRIANTHATAULANAIINISTRIUTTTY
Skills and perspectives of entrepreneurship; innovation; digital trend;
international and domestic business management and design; marketing; financial
administration; logistic and supply chain management
30736264  nagnsnseandmsuginaadelv 3 (3-0-6)
Marketing Strategy for Modern Business
NAgNS10P  ANWILAEIATIBYINAYNSNITRAINIINUAUTIAY  AATIWANALNS
mimmmaaqaﬁaﬁﬂizaummﬁﬂL%ﬂ]
10P strategy; study and analyse the marketing strategies from the business
plans; analyse the marketing strategies from the succeed marketing plan
nguAYINAlulagTINININImLE
30737064  UeIngLALnamzLa 3 (3-0-6)
Marine Chemical Ecology
szuvinmesddiinnsiafiiinasensainsvionanansfiiusslovd  guuuunns
wAn nswasunUasesansludedidinlunzia msegsen mamewns mMsAuiug nszuILns
anALazIsNISANY)
Ecology of marine organisms effect on useful substances; producing and
substances producing pattern; change of marine organism substances; survival,
food searching; reproduction; extracted processing; study method
30737164 AINImslakagnIsUsEYNALY 3 (3-0-6)
Marine Chemistry and Utilization
Usslnnvasansiafianndaiidinlunzia msuszgndld mmeass uaznsnan
Types of chemicals from marine organisms; utilization; experiment;

marketing
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30737264 walulag¥ininmiameia 2 (2-0-4)
Marine Biotechnology
nsidmalulagdinnlunisguaauamda il wellanisesiasnyilsadnin

lngldmatiamateuiuafmatianisdiluana vsamAtiALNE nsviinguludn i
WALLLAEIININAUNTHEALAZNIATIRARUAMAINEMIVE  MTziRealleidavasdn

nzia wAlladTInNeTIIdeuAILIndeuTNmELa

Use of biotechnology in marine animal health monitoring, diagnostic
techniques in marine animal health, antibodies technique, molecular technique or
specific assay; vaccinations in aquaculture; biotechnology in seafood productions and
quality assessment; biotechnology in biodiversity and living organism studies;
biosynthesis and uses of biofilm and biofouling; marine animal tissue cultures; marine
environmental biotechnology
30737364  wAlulagTininange 3 (2-3-4)

Algal Biotechnology

nsinzEsuarmslissleniamsenelng  amsevnadn waglveily
wuafie nedauwariinismanaluladtnimiiefnwiainge

Macroalgae; microalgae and cyanobacteria culture and utilization;
techniques and methods in biotechnology for algal study
30737464  hdeldenasimaluladTinmnievzia 3 (3-0-6)

Selected Topics in Marine Biotechnology

ilausuayaAUswIATewaluladTinmnimeia

Present and disscusion in interested marine biotechnology research
ngudviinausues EEC uazmaluladdanmmiedu q
30728064 Unduthifu 2 (1-2-3)

Oil Palm

neinmanazaiTineeshdii  aneiusuasnsuSuugetugdiduheiy
nsUgnuarquasnUdniigu nsTieundinisi

Anatomy and physiology of oil palm; oil palm variety and breeding; oil
palm planting and caring, oil palm fertilizer application
30728160 namuaslsauagdnUdutiny 1(0-2-1)

Disease and Pest Control of Oil Palm

Tspuardngvesurdiniiiu waluladnmstestusazaunulsanasdngunduthiiy

Diseases and pests of oil plam, oil palm disease and pest prevention and

control technology



113

30728264 msmuAuNanaaUdtuusmaluiladnaiiuien 1(0-3-1)
Oil Palm Yield Control and Harvesting Technology
MATeianAmduty  nsmuasamnandaUdnis melulad
nsifiunaranUrduingu welulagnsiuiemaunduistu
Analysis of oil palm yield, quality control of oil palm yield; oil palm yield

intensification technology; oil plam fruit harvesting technology

30728364 1A9A519aE 89AUTENBUNNLATYRINaU AN LAY 2 (1-2-3)
YrfuUdy

Structure and Chemical Composition of Oil Palm Fruit and Palm Oil

nEAMALarAsTIMENT AU SLTTY anstluanalunaudutisu
psfUsznauLaramaLTRvesTuUEY

Anatomy and physiology of oil palm fruit; biomolecules in oil palm fruit;
composition and property of palm oil
30728460 nsadALAsTUSAYRTuUNAL 1(0-2-1)

Extraction and Purification of Palm Oil

msafathifulidn  nsrvumskdmiduundy nssuiunanduudanstigu
Unau

Palm oil extraction; palm oil producing process; palm oil refining process
30728564 nsuusgULhuUdy 1 (0-2-1)

Palm Oil Modification

nsudsgUinfuldudenssuiuntaniaall e wagdhnin mawendiud
Un UfAsendumesioameiiladu nszuIuNIsHannsaluliuwazueanagaduwuuluiy
nszuaunsranluledwanazndundwesu msdiulelasiauluthifuundy nszuiumskdsluiy
WYLAZUINITY

Modification of palm oil via chemical physical and biological processes;
lipid fractionation; interesterification reaction, fatty acid and fatty alcohol production
processes, biodiesel production and glycerin refining processes; palm oil hydrogenation,
shortening and magarine production processes
30728664  msafimitusdniiduuaznislivsslesdnmnudauid 1(0-2-1)

Palm Kernel Oil Extraction and Palm Kernel Cake Utilization

nsafnthiusdaidudeaiesuazivharas AuaudAMaATiLaziInm
voshsfusdnunduuarnmnmdauidy msldusslomianninudaundy

Mechanical and solvent extraction of palm kernel oil; chemical and
biochemical property of palm kernel oil and palm kernel cake; plam kernel cake
utilization
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30728764 mi%’mmimaamﬁaﬁuﬂmﬂqmmmimﬁﬂﬁuméu 1(0-2-1)

Palm Oil Industrial Waste Management

ﬂ’]iﬁﬁLLUﬂGUﬁmJa\‘I“UENL‘Viﬁ@ﬁy\‘lﬁ]Wﬂqmmﬂﬂiimﬂ’]ﬁmﬁ’]ﬁu p9AUTENOULAY
aauiAimaaiivaziiedveswesvdeivngramnssuduidy weluladuazuuinianisld
Uslewtinnveavdeiisnngaannssudidutiiy

Classification  of palm oil industrial waste; composition and
chemical/biochemical property of palm oil industrial wastey; technology and approach

for utilizing palm oil industrial waste

30728864 uwaasu 2(1-3-2)
Energy Crop
nEINMALarAITINe NG aneugiarn1sUTuUTaiugiendau

9

walulagn1sugnity MImuaulsAwazdnsiy n1suandedinmandiuna
Anatomy and physiology of energy crops; enegy crop variety and
breeding; planting technology; plant disease and pest control; biofertilizer production
from biomass
30728964  SyUUSALULIANIINITINYAT 2 (1-2-3)
Agricultural Automation
N1598NKUUTEUUMIUANSRluALasNTUTRENAN A IUNISINYAS  Alulad
vugudilansineas aluladnsdinaszeglnauazimalladenniaeniliauduiiionisinuns
Automation design and application in agriculture; robotic technlogy for

agriculture; remote sensing technology and unmanned aerial vehicle technololofy for

agriculture
30738064  WANUTINIA 1(0-2-1)
Biomass Energy
WAIUFINIA NTEUIUNTUUTTUTIA malulagndsnuiina
Biomass energy; bioprocessing of biomass; biorefinery; biomass energy
technology
30738164  NSHAAAGTININ 1(0-2-1)

Biogas Production

wAlulagNINERI9TININ SEUUNMSHEAkasNITIRTININ NVNneLas
Anuvasafelunsuaniedinn

Biogas production system and control; principle of biogas processing
design according to the manual; rules, regulations and safety in biogas production;

troubleshooting biogas production systems and application of biogas
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30738260 iedesileiauarsruUmUANNA L 1(0-2-1)
Energy Meter and Control System
WAlANITIN #599ERY LagIATIEInTTmesnasu MsauaNUsEEnsamn
NIZUIUNITHAANAIIY
Techniques for measuring, examining and analyzing power parameters;
controlling of power generation process efficiency
30738364  syuuwaalnidinawm 1(0-2-1)
Bio Electricity Generation System
mimufjmmiLauLﬂ%ﬂiﬂlv\lﬁﬁwﬁﬂmu%’smw MUY IALATIYOUTEUY
5l nswmunssuunseaa i lidusednsam
Bio-power electricity generation and power plant control; maintenace and
repair of power plant; bio-power electricity generation efficiency development
30738464  NsUfURMULATAUUADANEATUNE I 1(0-2-1)
Energy Operation and Safety
vanufRilenuuaensy in3esileTnuasnageunrudasndy wnsgILAY
Uaamﬁmazﬂgwmaﬁﬁmsﬁm
Good practice for safety; measuring and examining equipments for safety;
safety standards and regulation associated with bioenergy industry
30738564  WNUFINAFMTURUIENOUNTNAIIUTINMN 1(0-2-1)
Business Model for Bioenergy Entrepreneur

[y a

NTIATIETRATIAIILANUGINAINGNIY e svindyagsiandanuy  win

3
a [ S

UFTRNAuNTUIMsgsRandany feghanarteiausiuzangsRandsTinwiiuszan
ANNENTT

Analysis and designing of energy business plan; model contracts in energy
business; good practice in energy business management; case study and suggestion from
successful energy business
30738664  wipllaialasuilansail 1(0-2-1)

Gas Chromatography Technique

peAUsEnoULAEdNMTTUTanedafalaslans Il nswenuagdiasIed
fegnalaglimadaufalasnlans @l msquasnuiedesufalasunlangm

Components and principles of gas chromatograph operation; separation
and analysis of samples by gas chromatography technique; maintenance of gas

chromatograph
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30738764 wATAlATN AN MURIMAIMUULTIAUES 1(0-2-1)
High Pressure Liquid Chromatography Technique
@ﬂﬁﬂizﬂ@ULLazwﬁﬂmiﬁN’mﬂaﬂLﬂ%aﬁiﬂimﬂmﬂi’]ﬂ%aﬂLM@’JLLUULLN@W@Q n19
wenuaziinsesisedslnglinedalasinlanilveavauuuusifugs  nsquasnuiedeslnsg
WANIIHVBANA I UULTIA UGS
Components and principles of high pressure liquid chromatograph
operation; separation and analysis of samples by high pressure liquid chromatography
technique; maintanance of high pressure liquid chromatograph
30738864  wiallAn sviuisnuuwidenuds 1(1-0-2)
Freeze-drying Technique
peAUsENaULAEMANNITTILTe AT awhuiuuLtdonuds  nsdenuaznis
w3uAoEe MsguadnwATewiuuuLTBenuds
Components and principles of freeze-dryer operation; selection and
preparation of samples; maintenance of freeze-dryer
30738964  MTIATIVSWMemAlnevaeulnwauresnduaninsuvs 1 (0-2-1)
Analysis of Elements by Atomic Absorption Spectrometry Technique
psAUsENaULAEMANNITILTe AT aseznaufinuauTesnduanTnsiives
MasRENLAzASREMBEY MaguaiIvIATeterReLiinuauTe STuanInsTines
Components and principles of atomic absorption spectrometer operation;

preparation and digestion of samples; maintenance of atomic absorption spectrometer

3) viuaadvuaentss livasndn 6  wilehn
Wdeniseusginla 9 :nseinnideaeuluiminedeysm vive
deoneunnanituaaunwauninelusasmewenUsewe litdesndn 6 wiefn



117

LBNANTUUUNUNYLAY 2
HAIIUNIIVINTVR9D1TIE S URR YR UNANgNTLAZR1RNTEUsEIMANGAS

(1) wrwada vulsayl

Uszaunsalaau

U .. 2554-Uaq0u  AnugInenmans uning1aeysng

NAIIUNINIVINS

1. nuadns doswzd, S9a31 uaiund uavada wulsetl (eewo). Nstudiianssueulvlly
TTUUMAAUDMITHAE NS WBUYadasEvasasaiaveuntunglag, 275575

Mmenmansysn, be@UUTIAY), do-¢a.

(Msasmnmslugiudoyaszdund Thai Journal Citation Index (TCI) ngadi 1)

2. Khositanon, P., Panya, N., Roytrakul, S., Krobthong, S., Chanroj, S., & Choksawangkarn,
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A51UTEULTIBUTI9Y (MangasiRsuasnangnsuule)

nangnsINeAIERTUAA
U1 3malulagvann

NaNgAIINGIANEATUNINN
#v13unalulagyann

NAUBLYA
nangnsuTuuge w.A. 2559 nangasuFuUge w.e. 2564
NI Fodwn wiqein | WEI Fodwn wuaein

NUINIVIANIE

- FYNU

30211159 | uAaRaal 3(3-0-6) | 30211364 | uAaAqd 3(3-0-6) | USusvidivuas
Calculus | Calculus A1329187%"

30211259 | uARAGH2 3 (3-0-6) gALENTIEIY
Calculus Il

30310159 | LAdl1 3(3-0-6) | 30310164 | 1Al 3 (3-0-6) | USusviaivuae
Chemistry | Chemistry A135¢5187%0

30310259 | vAdl 2 3 (3-0-6) gNLENIIEY
Chemistry I

30310359 | Ufumnisiadl 1(0-3-1) | 30310264 | Ud@nIseadl 1(0-3-1) | YSusiaivuag
Chemistry Laboratory Chemistry Laboratory A1353187%0

30610059 | F¥3neviall 1 3(3-0-6) | 30610064 | Il 3 (3-0-6) | USusiaivuay
General Biology | General Biology A15¢3187%0

30610159 | YRN8 inewhly 1 1(0-3-1) | 30610164 | UFoRNsTIInevhly 1(0-3-1) | USusiaivuae
General Biology Laboratory | General Biology Laboratory A135¢3187%0
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U3 malulagyann

NaNgAIINGIANEATUNINN
#v13unalulagyann

RUIYLIAR
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564

30810059 | Wand 1 3(3-0-6) | 30810064 | WAndvialy 3(3-0-6) | USusiiaivuas
Physics | General physics A13297187%"

30810159 | Wand 2 3 (3-0-6) HALANTIBIU
Physics Il

30810259 | UitRmsitandidesdu 1 1(0-3-1) | 30810164 | UfURnsiAndmlY 1(0-3-1) | Ysusviaivuag
Introductory Physics Laboratory | General Physics Laboratory A13¢31873%0

31220159 | adniosduaniuinemans 3(3-0-6) | 31220164 | admibesdudmiuinenmans 3 (3-0-6) | USusvienvunay
Elementary Statistics for Science Elementary Statistics for Science A135¢3187%0

- AP NRNIZAU

30322059 | \pdidun3e 3(3-0-6) | 30322064 | \piiBUNIE 3(3-0-6) | USusiaiuuay
Organic Chemistry Organic Chemistry A15¢3187%1

30322159 | Ufun1siaidunsd 1(0-3-1) | 30322164 | UjURn1sasduvse 1(0-3-1) | Ysusiaivuay
Organic Chemistry Laboratory Organic Chemistry Laboratory A13¢3187390

30325059 | LaifiAseiitiugiy 3 (3-0-6) gNLENTIEIY
Fundamentals of Analytical Chemistry

30325159 Uﬁﬁamﬁmﬁ%miwﬁﬁugm 1(0-3-1) gALANS183
Fundamentals of Analytical Chemistry
Laboratory

30520159 | ad7inenly 3 (3-0-6) | 30520464 | 9a¥7Anenly 3(3-0-6) | USusiaivnag
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NaNgAIINGIANEATUNINN
#v13unalulagyann

RUBLIA)
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564

General Microbiology General Microbiology A135¢5187%0

30520259 | UtRn1s9atainegvily 1(0-3-1) | 30520564 | UfAn59ad2ine1viald 1(0-3-1) | USusviadauas
General Microbiology Laboratory General Microbiology Laboratory A135¢5187%0

30627059 | WugAans 3 (3-0-6) AN
Genetics

30627159 | Ufuinisiugaans 1(0-3-1) gNLANI I
Genetic Laboratory

31231159 | BWeadfdmsuInemans 3 (2-2-5) BNLENTIEIV
Statistical Method for Sciences

31620159 | Fuafivialy 3(3-0-6) | 31620164 | Fuadvialy 3(3-0-6) | Ususiainias
General Biochemistry General Biochemistry A15¢5187%0

31622159 | UtRn1suativaly 1(0-3-1) | 31622164 | UfRnsTuadivialy 1(0-3-1) | USusviaiuuas
General Biochemistry Laboratory General Biochemistry Laboratory GAYCRRISRE

- Iy nanUsAu

30720359 | Ufufinsiamisnhemanalulagdinm | 3 (3-0-6) gALANS183
Unit operation in Biotechnology

30735259 | IAINTIUATZUIUNITTINN 2 (2-0-4) | 30720164 ﬁﬁgﬁuaﬂaﬂsimﬂizuauﬂﬁi%aﬂﬂw 3 (3-0-6) | USusviaiv ey
Bioprocess Engineering Fundamental of Bioprocess A15¢3167%

Engineering
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nangnsINeAIERTUNA
U3 malulagyann

NaNgAIINGIANEATUNINN
#v13unalulagyann

EREIT
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564

30735359 | UfURNITIAINISUNTEUIUNITTINN 1(0-3-1) gALANS1E3N
Bioprocess Engineering Laboratory

30748159 | nsUssliuanulasasdsnazngseideu 3 (3-0-6) USunun/sia
Manaluladyanm Fun/Fe/anse
Biosafety Assessment and Regulations 187390
of Biotechnology

30739159 | dunumiamalulagdinin 1(0-2-1) gNLENT1E7Y
Seminar in Biotechnology

30720159 | inpaflafiugumamaluladTanin 1 2(1-3-2) | 30721164 | wedafugumedinessauliena | 2(1-3-2) | Uiusiaiuy
Basic Techniques in Biotechnology | Basic Technique in Molecular Fo/an5r51079

Biology

30721159 | Wugransseauluana 2 (2-0-4) gNLENIIEIN
Molecular Genetics

30730259 | inaflafiugumnamaluladdanim 2 2(1-3-2) gNLENTIEIY
Basic Techniques in Biotechnology |l

30730459 | NILUIUNINDULALNAINITHEARN 3 (3-0-6) | 30720064 | NTLUIUNTNDULALNGINI 3(2-3-4) | Ydusvieivuas
ManAluladTanmn wiAlulagdinn A998

Upstream and Downstream Process in
Biotechnology

Upstream and Downstream

Process in Biotechnology
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d1un3vnalulagyaniwn
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EREIVT

30730559

UAUANITNTEUIUNTNOULALNAINITHER
mawalulagdinm
Upstream and Downstream Process in

Biotechnology Laboratory

1(0-3-1)

gALBNTIEIYN

30731259

WATANIIATUALD UL AN AL

Recombinant DNA Techniques

2 (1-3-2)

YALANTIEIUN

30731359

wadAnaeulUsAuLazLou el

Protein and Enzyme Techniques

2(1-3-2)

gNLANIIBAVN

30735159

MIUIMITAUNNLALUTEAUAMAMN
mqqmammim

Industrial Quality Management and
Assurance

2 (2-0-4)

gALBNTIEIYN

30747159

ANSIANTITAILINADUNINALULATTIN W
Environmental Management in

Biotechnology

2 (2-0-4)

YNLANIIBAV

30748159

nsuszidiuauvasndienasngseidoun
wAlulagyanw
Biosafety Assessment and Regulations of

Biotechnology

3 (3-0-6)

gALBNIIYIVN
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NaNgAIINGIANEATUNINN
#v13unalulagyann

UL
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564
30721064 | mswziasuvaduaziiode 2(1-3-2) | Usunuae/sia
Cell and Tissue Culture Jo/Fe /a5
3187371
- FYINTANYUTIYIUINTAUNITVINIU
30130159 | i3euannafny 1(0-3-1) | 30739064 | M3L38UIBYIUINTAUNITYINUY 1(0-3-1) | Usumna/de/
Pre-cooperative Education Gﬁy’uﬁu IWEY/ANTY
Primary Cooperative and Work 3187397
Integrated Learning
30738759 | waluladiinmifloyuvuuaznisvieniies | 2 (0-4-2) | 30716064 | meluladanmiileyavunaynns 2(0-4-2) | USumune/s9a
Biotechnology for Community and Vioadien pLi
Tourism Biotechnology for Community and
Tourism
30718064 | Uszaunisaiuasiedeaiiena 2(0-4-2) | Wanedvln
wialulagdanw
Experiences and Instruments in
Biotechnology
30726164 | winnssufvgsiamanalulag@inm | 2 (2-0-4) | Wasegdvilbng

Innovation and Biotechnology

Entrepreneurship
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NUBLYA
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564

30738259 | #usznaunisgsnamalulagdanim 2 (2:0-8) | 30726264 | madugusenaunis 2 (2-0-4) | USunsne/svia

Entrepreneurship in Biotechnology Entrepreneurship F/Fe/anse
518377

30735459 | NM3ANYILSNIUGAAMNTTY 2(0-4-2) | 30730064 | MIANYILTHUYAAMNTTY 2 (1-2-3) | USunane/sva

Industrial Plant Study Industrial Plant Study F/Fe/ansy
518371

30738859 | LATEFNATINMN 2 (2-0-4) | 30736364 | LATHFNATINN 1(0-2-1) | USunmaas/svi

Bioeconomy Bioeconomy /A5y
3187371

30749459 | Wneu 2 (0-4-2) gNLANTIEIU
Professional Training

30749259 | Iases1uidenamaluladdinn 1 2 (0-6-2) | 30749064 | lases1uideniamalulagdinw 6 (0-18-9) | U¥umuan/de/
Research Project in Biotechnology | Research Project in Biotechnology IWEY/ANTY

3187371

30749359 | 1ase91u3devamalulad®nnw 2 2 (0-6-2) gNLENT1E7Y)
Research Project in Biotechnology |l

30749559 | @nnafne 6(0-18-9) | 30749164 | MsBpufideysanmstumsviinu 1 | 6 (0-18-9) | Usuvme/de/
Co-operative Education Cooperative and Work Integrated W

Learning |
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NaNgAIINGIANEATUNINN
#v13unalulagyann

NUBLYA
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564
30749264 | NMS3EUSAWYIUINTAUMTTINL 2 | 6 (0-18-9) | Wasiedulv
Cooperative and Work Integrated
Learning Il
30749364 | nsinuusenaunis 6 (0-18-9) | WUaeidminl
Entreprenerial Training
30749659 | wialulag@inmiTieaeven 6 (0-18-9) | 30749464 | wiAlulag¥inTaeNen 6 (0-18-9) | USunuIn/39E
Translational Biotechnology Translational Biotechnology phi
- Ay AN
30641259 | Fminssudaiiuazinssuuiisen 3 (2-3-4) gALANSIEUN
LARTINN
Biochemical and Bioreaction
Engineering
30641459 | NNFODALUUNITZUIUNITN 2 (1-2-3) UNLANTIEIU
wialuladTnw
Process Design in Biotechnology
30732159 | wAlulagdInmyegaunse 2 (2-0-4)
Microbial Biotechnology
30731459 | Wuglenssy 3(3-0-6) | 30731664 | Alulagiugieinssy 3(1-6-6) | UiuTe/siia
Genetic Engineering Genetic Engineering Technology AWV/@38%
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NaNgAIINGIANEATUNINN
#v13unalulagyann

UL
nangnsuTuuge w.A. 2559 nangasuFuUge w.A. 2564

30731559 | wialulag@innszaussad 2 (2-0-4) gNLENT1E7Y
Cellular Biotechnology

30733459 | NSHAALBUAUDA 2 (2-0-4) | 30731264 | MINAALOUAUDA 3(2-3-4) | USumbein
Antibody Production Antibody Production

30733559 | UfURn1sNskankeusvan 1(0-3-1) gNLANI I
Antibody Production Laboratory

30734159 | wialulagdinmnimeta 3 (3-0-6) | 30737264 | wiAlulagdinwniavgia 2 (2-0-4) |  USuuiaein
Marine Biotechnology Marine Biotechnology

30734259 | nAndoeinivesddiTislunzia 3 (3-0-6) | 30737064 | GLFIng ALz 3(3-0-6) USusiita/de
Marine Chemical Products Marine Chemical Ecology 187397

30732159 | WwAlLlaEHINIMNIEUNTE 2 (2-0-4) 30735064 WALLLAEYININNEUSY 3(3-0-6) | Uiunuaein
Microbial Biotechnology Microbial Biotechnology

30732259 | wAlulag¥niwansie 3(2-3-4) | 30737364 | wAlulagTinwannsy 3(2-3-4) | USusiaivy/
Algal Biotechnology Algal Biotechnology GAYERRISRE

30732359 | nAdAN98UNTUITINVRILUATILSY 2 (1-3-2) gALENTIEIU
Bacterial Taxonomy Techniques
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7. aussnuzuAzadNSNISISEusvedluga (Leamning Outcomes)
1. mmiaa%mai‘]ﬁmﬁugmﬁﬁﬁﬁumsﬂqﬂﬁﬁmﬁaﬂ’mﬂwﬂé’f (ﬁugm)
2. ansaldmalulagnnanisinussasislilunisussnavendnla (nans)
3. ansartauuadlduiansadmiunanunsaliolnild Gugo

8. D1 maﬂizwuLLaz‘Uizia%ﬂﬁmﬂmdwazlﬁ%’uué’qaﬂﬂmu‘[ugauﬁa (Impact)

- inwnsnsadel

- NUSENBUNISHNUNS

B A EaE e AR LA A AR

- UNAPNITNEAS

nansznu/Usylev: anunsaslasunusnsluausznaunsnensiendeuinnssusazsnaluladnienisinyss

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AR L LSVl A VIE D e dYilld denlobblab LIS LA RRIE Y INIL 1 delilivid

Tunisasresgla



175

9. 1eazdnvatluga
S2ELLIA0
i viate (wingmsszezdu) aussauziinanda (v31.)
gy | Uun
1 | asvmeivdmsunisinuns 1) ansnedunelasEuarnIsinauvesigla 15 45
2 | uitndesdudmiunnnums 1) anunsesenasasiadagunsalliiivnianmsinunsle 15 30
3 | walanawziasaioidodi 1) ansaziasaiebofiviieduasveeiuginlu 0 45
viaoannaadld
4 | szuulalasluing 1) anwsasieszuulalasluingd wisue s wasdanively | 0 45
szuulalasluiindla
5 | gunsaididnnsednduazansaume | 1) aunsaldaunsaldidnvselind uazduduansaune 0 30
dwsunsinuasadelug NNNITNYATIA
6 | walulaginfiganmdwiunisinens | 1) awnsandauasideniddeowiuazdegininld 0 30
2) amnsansukuLazAUANsy ULl uas el
3) anunsaidenldansialiuazanstininlunisdesiuuae
Mdndngivylieg1amuyay
7 | plensaumAnNISINEAS 1) @nansadiaue LLaﬁmmzﬁamwwm_]ﬁmam%tﬁaaﬁu 15 0
wieliusznounsiadulalunmsinsinuasasielmle
8 | WINNTIUALLINTTIUNNITNEAT | 1) a1saidenlduinnIsuuasiinsgiumenIsinyns 0 30
adelny adelndlimungauiugsianisinynsvemuLes

10. 1883198037
10.1 @3TIvenivdniunsinens (Plant Physiology for Agriculture) 2 wiiefn (1-3-2)
Tnssadauaswinfivesdiusng 4 vesiiy msgudsni aseuaunasydulaiy navessme s
wazuasemsaTyAulaiy nanovauswiodsndeuvesity uaynnsauius
Structure and function of plant parts, water transport, plant growth regulator, effect of
mineral and light on plant growth and development, plant response to environment and

reproduction

10.2 T desfudmsunsinums (Rasic Electricity for Agriculture) 2 wuaeAn (1-2-3)

fommalai fdumuiazasesiwihnszsuanss Mgliihuazdamioni  vdnmaiiees
2aslwihnszuaady fdsliin Siad aelnuazdudonse vewmesuaziaumeinnes lalon gunsaidesain Lo
anfwaduarunasingliitugiy Yidansluihdmsuninnuns

Electrical definition, Resistor and DC circuits, Capacitor and Inductor, Phaser concept, AC
Circuits, Power, Relay, Wires and Connectors, Motor and Generator, Diode, Lighting equipments, Solar

cells and Basic power supply, Electricity practices for agriculture

10.3 wadansineidsailadofiv (Plant Tissue Culture Technique) 1 iefn (0-3-1)
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qUﬂsaiﬁm%’mww@ivwﬁa@jaﬁ% nMsvenuuutesmziAsuiiafo  waledaonde  naedeu
asaraesmonsii nsldmsmuaunsaigdvlais mandenidedeiy maiusiuauitluvaen
NNaoY LLa%ﬂWiU%/Uﬁﬂ’]Wﬁ“ijLWWSLgﬂﬂLﬁaL?j@

Equipment for plant tissue culture, plant tissue culture room design; aseptic technique;
preparation of plant nutreint solution; application of plant growth regulator; plant tissue induction; in

vitro plant micropropagation and acclimatization of tissue-cultured plants

10.4 szuulalasluding (Hydroponic Systems) 1 wiaefin (0-3-1)

NsiwsEdaNTara1esIne s Jaguan s19Uan seuul fiuazeInA sruULAEIe MaieEssdy
n&1 wagmsguasyuulalasluding

Preparation of nutrient solution, planting materials, potting tray, water and air delivery

system; lighting system, seedling culture, and hydroponic system maintenance

10.5 gunsaldianusefinduazansaumadimiunisinuasadelval (Electronic Devices and Information for
Modern Agriculture) 1 vefe (0-2-1)

nsligunsaididnnsednddmiunanunsasiolvl  Adviaunanmesuuazgunsaiideusedumesiin
dmfumainuns ssuugiudeyaseulatuasuonndiadunianisinuns

Application of electronic devices for modern agriculture, digital platform and internet of

things for agriculture, online data systems and applications for agriculture

10.6 wialulagwddinmdmiunisinens (Biochemical Technology for Agriculture) 1 #uaefn (1-0-2)
nawanioiafinaredunid nslihuagnslats nsdestuuaeirdlsuazuuasdngiinlagiinig
Meam LAl warTnm ManAnaNIERNgYEIITINM u,azmsmﬁmﬂa%amwmﬁmqaumﬁaﬁamamsmwm
Production of chemical fertilizers and organic fertilizers, irrigation and fertilizer application,
prevention and extermination of diseases and insect pests by physical, chemical and biological
approaches; production of bioactive compounds, and production of bio-fertilizers from agricultural

waste

10.7 allansaumAnIsiAYAs (Agricultural Geo-informatics) 1 nuaefin (1-0-2)
spuvasaumAiiaans  ssuuaaiieniitedan  n1sUsEENAsEUUATAUNANAIARSLUAIUNNS
AT NYINTATUNTNEAT ﬂ?iﬁ?i’)ﬁ]i%ﬂglﬂa mﬁmwﬁﬁuﬁuazmﬁmmiw%’wmﬂiﬁ%Lﬁamim‘wm
Geographic information system, global navigation satellite system, application of geographic
information system on agricultural resource survey; remote sensing, spatial analysis and water

resource management for agriculture

10.8 ‘ui’mﬂiimLLazmmg’mvmmsmwmaﬁﬂmi (Modern Agricutural Standard and Innovation) 1 #sfia
(0-2-1)

wnusuiiug 1ssundaiiv nsasavaeufeundu wnsgunnsinens msduiuszneunisinens
FamAanuesuUatiug winnssunenisinunsadelnl

Precision agriculture, plant factory, traceability, agricultural standards, agricultural

entrepreneurship, mega farm enterprise, modern agricultural innovation
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7. auTTnULUAZHAdNSNISISEUSvedluga (Learning Outcomes)

1. amnsngduisesddsznaviiuguuaslasadedusiuuasioule (ugm)

2. amnsoienikarnsradeuUTinalusiulusosld Gunay)

3. amnseinszitansaueulesly Gunans)

0. ansanenuasyhuIavdlususaniouledly (fuge)

5. annsasniunuidemeiulusiusaseulsdls (dug
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i wiate (mdngasszezdu) aussauziiaands
LLth) Ufun
1| fugumaeiuarlesiadiawes | 1) eSuisesduszne Tassans way 30 0
TUshuwazioulesl AasdnwlanzvedlusAuLaziouledls
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Tuianafiug il
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oulglieUiune mMyiATeAlUsAudog19le
2) @nansniasginanssueulediedis
e
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sy woulusinmnudnunidAnls
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UlavlusAunazLowles] voulalle
6 | waluladioulwl 1) @nsalauauuEIs luNSHENUaYY 15 30
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10. S9azL M3

10.1 fugmumaaiivalassaiivedusiunasioulssl (Structural and Chemical Basis of Protein and
Enzyme) 2 nena (2-0-4)
AanUANugIuNdlassassuasalivaensnesily Tshu wazoules

Structural and chemical basis of amino acids, protein and enzyme

10.2 wadansaninsalnUuaslasulansifidesdiu Basic Spectrocopy and Liquid Chromatography

10.3
Techniques) 2 nuaenn (1-3-2)

USunaumg smesaiunlasinlaumsnasAataasiuns

Techniques) 1 uqeAn (0-3-1)

wadaaalns W lawns

Spectrophotometry techniques;

techniques

waieauninsvigealswuns

wadaNsesemusiunazaulealdaUsuias  (Quantitative  Protein

spectrofluorometry techniques;

wAdAlATH AN HLUUVD A
liquid chromatography

and Enzyme Analysis

a % a a 6 o U a L4 a a a € a
wmatansatalaznssulusiusazieulidmsunisinsey wadansiasizrilusiuaziouleiids

PRAMNTIUTINN NMsvindouteulsl warvaumansioulasl

MsIAs1elsunalUsiukazeulydfiag1sain
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Protein and Enzyme extraction and preparation techniques; protein and enzyme quantitative
analysis techniques using spectrophotometry and colorimetry approaches; analysis of protein and

enzyme content in samples from bio-industry; enzyme assay and enzyme kinetics

10.4 wadanTATIziLardmunlusiy (Protein Analysis and Characterization Techniques) 1 #uaefin
(0-3-1)

wadialasulvnnsiluuureauy wadalusiuadianinslnsda

Column chomatography techniques; protein gel electrophoresis techniques
10.5 wiadindmunisusniagyiudavdlusiuuazioules (Protein and Enzyme Separation and Purification
Techniques) 2 #tefin (1-3-2)

nsuenuagnsvinuIanslusiunazieulnideBnsanaznou mstumiss mavhlaoglada n1svin
Tasunlansfiuuueedind maiiuarnudududennsostugs

Protein separation and purification by precipitation methods, centrifugation, dialysis, column

chromatography, concentration by ultrafiltration

10.6 wialulagwulesl (Enzyme Technology) 2 wiefa (1-2-3)

wialulaBmsasaeulel fmsaiavndinim nsivsuasiauieulediaziismnsdnmn wedea
nsusnuazvhuigvslusiulussdugramnssy nsnwigaunsuenuagiusavslusiuluies fiRns
fuguarlugpamnssudanm

Enzyme-immobilization technology, biosensors, research and devleopment of enzymes and
biocatalysts; protein and enzyme separation and purification techniques in industrial scale; study and

field trips on protein separation and purification in advanced laboratory and in bio-industry
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QAAMNITUTININUAZNTLUIUNTNTIARUTEAUTILANA
7. AUTIOULLATNAGNEN1TS8UTVRILUAA (Leaming Outcomes)

1. annsoesunelasaiuazmahnureneaduaransialimanald (fus)

2. aunsoddiunumsiugimnssuuazaiddifindauaniugnsuldegsgniosaz Uasndy

(dunany)

3. amnsansaeuuayassissiulianald (fugy)
8. D1 maﬂiz‘wuLLazUﬁzIaéuﬂﬁmwj']%”Lﬁ%’wé’w*mmu‘[uQaLLf’h (Impact)
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9. 1eazdnvatluga

. ) . Fe8LIa1 (TU.)
l Wil (mangmsszasdu) aussausiAIands
QU Ufj U
1| fugnunmsddiventessaduar | 1) aunsneSuisesdusznay Taseads 45 0
Luana waznsYhUsEAUaaLaluanala
2 | wealulagiugimnssy 1) @150ANTUNUNNATIaNT Y INg 15 90
fugld
2) annsoadedueaenauls
3) anunsnai Al TindauUasiugnssw
%
3 | anuvaensdeniadinn 1) ansaadunumumalulagdinin 0 30
adelnilietaaende
4 | wmedanInsIvEeuLAzZAUNY | 1) @13n0RTIvdeULALIATIZN 15 90
seauliana nszuunsmeTInluszaulanale
2) anunsaaiiunwideneinueny
Frinela

10. 519821883V
10.1 fiugrumsdiineveugaduazluana (Basic Cellular and Molecular Biology) 3 e (3-0-6)
waduardluy msaes Madeuney warnawandsutuduiisue nalamaiugmanianisu
walUsiu  msauAuMTLanseenvesdy  lassssveaaniarasausznouneluwasd  nsAnLenLazuds
TUsAu Mauvamdanu msdeansvousad ginsiead woslvadsuiiin
Cells and genomes, DNA replication, repair and recombination; genetic mechanisms from
DNA to protein, control of gene expression; cytoskeleton and internal organization of the cell, protein

sorting and trafficking; energy conversion; cell communication; cell cycle and stem cells

10.2 wAluladiugieinssy (Genetic engineering technology) 3 vuefin (1-6-4)
ndnnslunsassPldweaenal  Avwenvzuaznatadn eulwlfnduny  nsadedBueany
Ha NsARdonfldueaeral n1sdan1sneiugnssulunuafise Bas uazily
Principles of recombinant DNA technology, vectors and plasmids, restriction endonucleases,
recombinant DNA construction, screening of recombinant DNA; genetic manipulation in bacteria,

yeasts and plants

10.3 anuUasndeni9ginn (Biosafety) 1 niaein (0-2-1)
ﬂgimﬁauﬁlumiﬁ’lﬁuguaﬂ’m@mm’mﬂaamﬁamq%amw MsUseiiunanades WU URkaYNS
AnufuRiiernuUasnionisdanm
Rules and regulations in biosafety control, risk assessment, guidelines and practices for

biosafety
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10.4 L%ﬂﬁﬂmimnaauLLazﬁuWUizﬁUIuLaqa (Molecular Detection and Discovery Technique) 3 U287
(1-6-4)

waliansnTiadeunIsuanseenveddu Ujisergnianedweisawuudeundu msmadiumidue 3l
ind nauar3Ulnding wazlusalodingd

Gene expression detection techniques, reverse transcription polymerase chain reaction; DNA

seguencing; genomics, transcriptomics and proteomics
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7. AUTIOULLATNAGNEN158UIVRILUAA (Leaming Outcomes)

Fuu

1. annsaedunengnueanshazaisingvesduthiuly

2. annsoiaueIsnsUsuUeugUr il

3. ansodansUgnuasquasnutidutauld

Funang

4. aunseiezlarAUANAM IKRARAAUN G
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wazvhuSansinsudule
6 | maafeisiusdardunazns | 1) ansaufumaulunszuIunisi 0 30
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10. 9198z D8N518391

10.1

Urdainsfu (Oil Palm)

nMeinAkazaITIMEvesUaNliY aeuguarn1suTuuTiugUaudiy nsugnuazaua
SnwUrautndu mslideurduingdu
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Anatomy and physiology of oil palm; oil palm variety and breeding; oil palm planting
and caring, oil palm fertilizer application
10.2 nM3muAulsnuazdngUdninii (Disease and Pest Control of Oil Palm)

Tspuazdnguesunduiniy weluladnistesiunasaunulsnuasdngunduniniy

Diseases and pests of oil plam, oil palm disease and pest prevention and control

technology

103 msmupuHarAmdTTusezmelulaBnmaiudes (Ol Palm Yield Control and Harvesting
Technology)

s gvinananrduthify mimuﬂmqmﬂﬂwwawémmémﬂjﬁﬁu waluladnsifiunanas
Undanbiu melulaBnafufesaiduhiiy

Analysis of oil palm vyield, quality control of oil palm vyield; oil palm vyield

intensification technology; oil plam fruit harvesting technology

104 lassadsuaresrUsznoumanivesalrdiiduuasidiulidn (Sturcture and  Chemical
Composition of Oil Palm Fruit and Palm Oil)

neAnmauarasTinewemaldinhify  astilmanalunedidauthiu esduUssnoulas
AuaTRvesud

Anatomy and physiology of oil palm fruit; biomolecules in oil palm fruit; composition

and property of palm oil

10.5 nsafiawagyinusansuniuU1du (Extraction and Purification of Palm Oil)
nsafnuniuUdy nseuunsnaniiuUidy nssuun1snauuIgvsuniulgy

Palm oil extraction; palm oil producing process; palm oil refining process

10.6 ﬂml,ﬂigﬂﬂj']ﬁumém (Palm Oil Modification)

nsudsgUtfuldudenszuiuntsmiaed nmanm uasTanmm nsuendnata
UfRTedumetioameiadu  nsruiunswdnnsaluiulazueaneseduuuluiu  nszuIuns
wanlulofigauasndunawesy msdiulalasauluihdulidy nssuaumsuasladufisuazann
Ju

Modification of palm oil via chemical physical and biological processes;
lipid fractionation; interesterification reaction, fatty acid and fatty alcohol production
processes, biodiesel production and glycerin refining processes; palm oil hydrogenation,

shortening and magarine production processes

107 nsafminsusdaurdunasnslduselonininudauidy (Palm Kemel Oil Extraction and Palm
Kernel Cake Utilization)

nsafniusEaUnduderdoasinvhavans @mauﬁamﬁLﬂﬁLLag%amwmmﬁwﬁumﬁm
Unduiaznnmdalidy nstduselestiannnainudaiidy

Mechanical and solvent extraction of palm kernel oil; chemical and biochemical

property of palm kernel oil and palm kernel cake; plam kernel cake utilization



186

10.8 m‘it’{‘fmﬂ’ﬁ%admﬁaﬁﬂmﬂqma’luﬂiimﬂj’lﬂuﬂ’]ém (Palm Oil Industrial Waste Management)
nsSuuneinvesendofisaingramnssunduiiiy ssdUsznevuaranautiniuaiuas
Fuafivoswesvideangaannssudutingy waluladuazuuminslivssloninnveanieisan
gnawnssudutiy
Classification of palm oil industrial waste; composition and chemical/biochemical

property of palm oil industrial wastey; technology and approach for utilizing palm oil industrial waste
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. y , e RPN CED)
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10. 1883188031839
10.1 Nuwasu (Energy Crop)

NMEINALALEITINETINGINY meiugiarn1sUTulTsiugindany malulagnisugnity
nsAuANlsALAZARINY NSHARTETINIMAINTINA

Anatomy and physiology of energy crops; enegy crop variety and breeding; planting

technology; plant disease and pest control; biofertilizer production from biomass

10.2 szuusnlugianianisinens (Agricultural Automation)
N1390NLUUTEUUAIUALSALLITRLALNITUTEYNANIAUNINYAT winlulagueudiile
manens weluladnsdsnsverlnasazmealuladoiniaeulauduiiionsinuns
Automation design and application in agriculture; robotic technlogy for agriculture;

remote sensing technology and unmanned aerial vehicle technololofy for agriculture

10.3 W&191UTa (Biomass Energy)
WATUTINIA NTPUUNTHUTIUTINIE walulagndsnudiua

Biomass energy; bioprocessing of biomass; biorefinery; biomass energy technology

10.4 n1swdnAng@inw (Biogas Production)

walulagnisudaine@nim  ssuunsudawaznisldinedinm ngrunsuazaulaensiely
NINARAYYININ

Biogas production system and control; principle of biogas processing design according
to the manual; rules, regulations and safety in biogas production; troubleshooting biogas production

systems and application of biogas
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10.5 Lﬂ%ﬁ]ﬂﬁﬁ]’?ﬂLLa%i%UUﬂ’JU@MWﬁN’]u (Energy Meter and Control System)

WATANISIA ATI9E0Y  LaTIATIEINTTMEINGIIU  NMTAIUANUITEAVENINNTEUIUNT
NARNAIIY

Techniques for measuring, examining and analyzing power parameters; controlling of

power generation process efficiency

10.6 szuunanlni1@inm (Bio Electricity Generation System)
nsmuaunsiueiodlsdliindanuiinm msthusnwuazasagonszuulssiin ns
Waunszuusan i liiuszansnm
Bio-power electricity generation and power plant control; maintenace and repair of

power plant; bio-power electricity generation efficiency development

10.7 n1sUfURNukarAulanfununasau (Energy Operation and Safety)

vanUfdRiemnuuaendy 1n3esleinuaznaaoumnuaendy wmsguasaoniouas
ngvsnefiieades

Good practice for safety; measuring and examining equipments for safety; safety

standards and regulation associated with bioenergy industry

10.8 UHUFIAAFMTURUTZNOUNIINAINUFINN (Business Model for Bioenergy Entrepreneur)
mMsieTgikardnihunugsiandsny  leanshdygrgsiandsn  wunufoanalunis
UinsgsRamdanu fegnuazdeiausuuzainssfandsnuiinmiuszauanudiia
Analysis and designing of energy business plan; model contracts in energy business;
good practice in energy business management; case study and suggestion from successful energy

business
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10. 31882L88ATIEIV
10.1 &35IM1v8AUNSE (Microbial Physiology) 2 (1-2-3)
ILVUDATULAENITAIUANIILVIUDATUYRRAUYSY 1AT9aieveaunsd n1siasgyveqiunsd Jady
Aendosiunsiaiy mImuaunsasyvesqaunie
Metabolism and metabolism control, mcrobial cell structure, microbial growth factors,

microbial growth control

10.2 Wugmansvesqduvid (Microbial Genetics) 2 (2-0-4)
1A59a5191a20AUTENOUVDIANTNUGNITNVDIAUNTE MENNITANENOAVIINUGNITUVBIRAUVEE N3

naneiuglugaundd unumuesgdunidluitugimnssy Tassnsilusvesgduriduazinas aumadesdu
Structure and composition of genetic material of microbes Principles of genetic inheritance of

microbes Mutations in microbes The role of microbes in genetic engineering basic microbial genome

and bioinformatics project

10.3 wAluladTinmn1egdumnsd (Microbial Biotechnology) 3 (3-0-6)

nsihqaunsduntfludugnamnssy inwasnssu msuwnd maluladievlesl danaden  way
NN UNAUNY

Using microbial technology in industry, agriculture, medical, enzyme technology,

environment, and alternative energy

10.4 wansduaiangdunsdnanalulag®inin (Microbial Biotechnology Products) 3 (2-3-4)
nsnasnanfausianaluladdinmaingauviendyad Hansdarinamnalulagdinimlu
FAnUsedriufuegnamngsn MUMTNEAT  MUNSWIME  fundso uavdudsnden  annizuay
nszvumMIMameluladtinmvemdndag  uumsmshmaluladinUssgnd  iileadadandnsilutiagiu
uazeuAnogsdady Anwigeuuenaniud
Production of high value microbial products, Biotechnology products in daily life, industrial,
agricultural, medical, energy and environmental Biological conditions and processes of products

application of technology to create sustainable and current products, field trips
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10. 51082889383
10.1 Awndouuazdineivien (Environment and ecology) 2 (2-0-4)

Tassaauazuiihiivesssuuiing Aufley Iinsvesaansuaswdenu sdsomnsuazansloems
aunaluszuuiing  Svdnavesduindonsomsnsinvesdtan  msUiusvesddiindensivasuutases
dunedey  maonnATauinvesddi®in wasiileliaenndesiunguiidnwiainanmanuidusidy
555U Ineflmsfnwigauuenaniud

The structure and functions of the ecosystem, habitat, matter and energy cycle, food chain
and food web, the balance of the ecosystem, environmental influences upon the stability of the
community, adaptations of living organisms to the changes of the environment, throughout the

evolution of life and field trip.

10.2 mﬁmeﬁuazmaa}aauammwﬁqL.nmﬁau (Environmental analysis ) 2 (1-2-3)
vdnMswazmAANMIn TR inUANYeIAIINdoNN IR fTRNS FranaFuntenm

il wagdram A dumsgnlunisesaliese masiusazudanadignies fmsdnwigiu uenaniud
Principles and standardized biological chemical physical techniques of water and waste

water treatment in laboratory understanding and proper interpretation of the analysis and field trip.

10.3 waluladTanmmadawindeu (Environmental biotechnology) 2 (2-0-4)
nslfineluladinmivdanndon NsMTIREEUNISAIIAAEY msUUavesdsanyuvu
RAAVINTIY UALINYATNTTY miﬁwjamwLmﬁauw%amw weluladaven \Woundsdanm NsAIUAY
uazUosiuuany
Use of biotechnology to the environment, environmental monitoring, treatment of waste
from domestic industrial and agricultural source, bioremediation, clean technology, biofuels, pollution

control and prevention

10.4 weluladnmdmdunsiitniige (Biotechnology for wastewater treatment) 2 (1-2-3)

mdnnsthimindemsdanm ﬂ’]iﬂﬁﬁ@ﬁ%?‘mmﬂﬁqmu 1NLTHIURAAMNTTU  HATIINNYATNTTY
mMstntdemanienm el wardanm svuuiidauuuldennie svuussnewss ssuulusenses sEUUaY
vuihnn Uesssund wazszuudidanuulildorna nsdanismnezneu madenldsruuiidaiuded
LN

Principle of wastewater treatment, wastewater from domestic, industrial and agricultural
sources, physical, chemical, and biological wastewater treatment; aerobic process, activated sludge
process and modifications, trickling filter, rotating biological contractor, anaerobic processes, sludge

management, selection of wastewater treatment system

10.5 nM5¥an1saLadeuLazmaluladazenn (Environmental management and clean technology) 2 (2-0-
4)
uwndsTian eadUsEney uasananTAvesszuardwioa hide ansiiy wassrdunse NOVUNBUAY
Fotiuiiisndes nsdanisveadefiunastiia MsAUTIUTIN MsTuds Mside waznistide welulad
Tunstestunazeiugu aasgruszuumsinmsauindendldeglutiogdu msléiBnsmaneluladdanm
Tunsidnrdeanuaiie o widarsuin n1susulUBewisnisndn msufudeumelulad LLazﬂ’liLﬂgﬁlu’?ﬁan
Sources, compositions and properties of solid waste, wastewater, toxic substance, and

hazardous waste, related laws and regulations, handling of waste at the source, collection,



197

transportation, disposal and treatment, technology for prevention and control, current standard of
environmental management, clean technology, the use of biotechnology to eliminate or reduce

pollution at source, changing production method, changing technology, and changes in material input
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7. aussnusuAzadNSnIsISousvedluga (Leaming Outcomes)
Feudlasaznssmindsdymuazanuddguemdsnumadeniidulinsivasnden
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9. 1eazdnvatluga

. . . segLIan (¥a.)
l Wil (mangmsszasdu) aussausiAIands
LLth) Ufun
1 | wasnuanmalulagyinm ‘dhlaunum wagnsussgndld 45 -
wielulagFnmitensndandanu
2 | wallaBTanmuuulildonie | dlandnmsiugiuesnssuiunians 45 45
ilonsuanndsendaniw gosaaransdunsdluannglaldeinia
vontladuiifivinadensndandanu
3 | wallaBfuangauienisda | -dvlavdnnisuimsdanmsundsau 45 -
NINANUELDN azen nalnfignianld dervua
NgLNUTIRAZNVNNY
RREY 135 45

10. 1883188AUTIV
10.1 wasuanwmalulad@inmw (Energy in Biotechnology) 3 (3-0-6)

v warnsUszgndlfineluladTinmdonsidandiuaniigiu Tanwuas Taqumbotiens
MMSABAT NITHAANAINUIINATZVIUNTAAATIZHLAILEY NTTUIUNIITUIN mimamL%@Lwammmwgw'm%’a
18 wazn1u walulagdnwulaluy Asudandasnu

Role and application of biotechnology in the production of energy from biological raw
materials and agricultural waste. Energy production from processes of photosynthesis and

fermentation. Production of high value fuel from biomass. Genetic manipulation in energy production

10.2 waluladtinmuuuldldoniamiien1sndnnd s 1udiinin (Anaerobic Biotechnology for Bioenergy
Production) 4 (3-3-6)
aNNIsIugINTaInIEUINNIINIStasaaeansdunidluanglildonnia  advineuastuaiives

q
a [

nsgesaaewuulildonnia Jadeuinden auamans deufnsaluuuldldonnia mMsndandsunawnunig
Fanm Sy levuen lulefiea lelasiau wevwediieinangaunis wansusiyariiiu nisldimedesedy
Lana M3UsEduANUANAMILATYSAENS

Fundamental of anaerobic digestion, microbiology and biochemistry of anaerobic
biotechnology, environmental factors, kinetics, reactor configulations, production of bioenergy;
methane, ethanol, biodiesel, hydrogen, microbial fuel cell, value-added products, use of molecular

techniques and economical assessment

103 wealuladfimanzauiienisdanisndanuaze1n  (Appropriate Technology for Clean Energy
management) 3 (3-0-6)

nsfnwnsuimsdansdundanuazenn  nalnfignuinld derdvun  ngunasiuazngmaned
Frilafannuannsalunissesiuvesdawanden (Environment Carrying Capacity) U84a@0ulsenauns suy
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psAnsAstos inTesiletnglumsdndulalumsnununisiansiieaivanuaunaseniunisiang oy
M3lgnSneInTsIsUYIA

Study of clean energy management technology, administrative measures, regulation, and
laws Organization technology and decision-assisted tools for development and planning of resource
utilizations
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7. waansn1siseuivesluga (Leaming Outcomes)
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10. 9180210UAUDIVY
10.1 wann1smsivemansormsiuimalulagdinw (Principle of Food Science and Biotechnology)
2(2-0-4)

AE A AT TINVE I NS ANYULLALAMNINYDIINYAUINNT msdeuidevesens
nann1swlsIURERT e Tngevulue1ms uasusTinacems

The importance and source of food, characteristics and quality of food raw material, food

spoilage, principles of food product processing, food additive and food packaging

10.2 wialulagnsiauievisngn (Fermented food Development Technology) 2(2-2-5)
wialulafvesnszuiumsndne i dadese q Aenudidglumsndn e Sngiu
QUVIEMALITR nvuIunaHEn uazndndasiewnavin medamndnlaedegdunds Ineldingavsng o
20 U ilednd Syt Anuasnaldl maviEuAnulssnugaamnssue I
Fermented food process technology, important factors influenced on food fermentation, raw
materials, related microorganisms, processes and fermented products, microbiological and
fermentation technique aspects using various food materials from milk. meat, grain, vegetable and

fruit, visit industrial fermented food plants

10.3. waluladnmsimunandusia3osiu (Beverage Development Technology) 2(2-2-5)

nsutsUssnnLarslinveaaieuiiumesin . gathineuasdueiivesnisinieiesdy nalulad
MsuanA3asRuUsTanTannty wmelulaBnsudnedasiuneanased mMsviauAnwilssnuAzey
weanegea

Type of fermented beverages, microbiology and biochemistry of fermented beverage, caffeine

beverage production technology, alcoholic beverages technology, visit industrial beverage plants

10.4 MsiwuNEnigiomns  MIUsEuAuAINKERT NS kaEN15EYIAUIA (Food Development,
Food Products Evaluation and Sanitation) 2(2-0-4)

naNNTRALINARSUY019S wannsidesiulunisnadeundndueionms Ionsatdlunisvagaunay
Uszliununmrandueienmslagisnelssamduda anudidguaanisauniuvialunisudnems
Principle of food development, fundamentals of food products determination methods for

sensory evaluation of food products, the importance of sanitation in food production

105 MsasnaTsiuasiaunanfusomsuazedeiundn (Fermented Food and Beverage Product
Development and Creation) 2(2-2-5)

UNUIMTBINSHAILINARA I NTZUIWNITRRUINGATUN rannsuazUselesivoinsiaunaning

Role of product development, process of product development, principles and benefits of

product development
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10. 9188218807V
10.1 walulagdinmlugnavingsy (Industrial Biotechnology) 2(2-0-4)
wdnmsweliladfanmlunsdnuasiauinssuiunsuanfiiussansamuasiuaiodmdu
gAAVNTINTINI ueanesaddmiudomAuaziedowy ninexiilu naadurdd wanaRnTinmm Wakuead
e toulwsl Lagwodugaailsa
Principles of biotechnology in production and development for efficient and modern process
in bio-industries : alcohol for fuel and beverage, amino acids, organic acids, bioplastic, single cell

protein, enzymes and polysacchaide

10.2 walulagyinmlugnamnssuems (Biotechnology in Food Industry) 2(2-0-4)

QduridiiAsaedugramnssuens nsdeudsuarnisouonens mIndnansdeuuluems a
Tuewns meUszgndlfinaluladiinmlugravnssuems aaendsvesemsilsdaninaluladianm
adelvy umsgrunsudnlugeaivngsuems

Microorganism in food industry, deterioration and preservation of food, process for food
additive, food colour, application of biotechnology in food industry, safety evaluation of food derived
from modern biotechnology, standards for food processing in food industry
10.3 walulagnisuanluleteniuea (Bioethanol technology) 2(2-2-5)

ATV MasTIATYDINITHENEN LA asnaduionanenueaTE DRAINNTINLAZNITTUIY
IamsTmgiudeumsndn  Jedeiiiaviwasioniswiinieviuea  nszuIumIVInYeINNsHARLEVLUBALAYHA
waeeld  msdunmarmeTiiiAedestulsrdnsamnmdneniuea  wadalunsifialseansam
mMwaaeniuea nMsndnluledmiuea

Microbiology and biochemistry of ethanol production, substrates for industrial ethanol
production and pretreatment processes, factors influencing ethanol fermentation, fermentation
processes for ethanol production and its byproducts, calculation and analyses relating to ethanol
production efficiency, techniques for improvement of ethanol production efficiency, biobutanol

production

10.4 wialulagwediues¥an 1w (Biopolymer Technology) 2(2-2-5)

TAssaswvesedesnmetadis 9 nssudsduasIzinediuestininlagisnsmiualiazann
Aund nsliussleviannediueszinn

Type of biopolymer structures, biopolymer synthesis by chemical and microorganism

methods, biopolymer utilization

10.5 MINAUINTZUIUN ARl UERAMNTIUTINMN (Development of Process in Bioindustrail) 2(2-2-5)
MsUIMsiansnsruIumsHaneg1sdsiu madansléimgAusangn msmuauAmNIvBINER T
TININ N1FIANITTLUUMINEALUREMNTTU KA LATHFANENTNITZUIUNITNGR
Sustainable production process management, techniques for using cheap raw materials,
quality control of biological products, industrial production system management and production

process economics
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1. %Eﬂu@a 550aTInNEIMIevLIEn. (Microalgae. for Bio-business)
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3. novaussogransuii e (Fonidiss 1 geanssuwini)

[] gnanmnssueuausiusi [ enamnssudlanvsedndsenier M anamnssumisinuasuas

au1An (01) (02) walulag¥inn (03)

[ gpanvnssunsutsgvonns [ gramnssuviesiisanguaeled [ ananmnssusiuens (06)

(04) IGE mwiml,ﬁsm%aqsumw (05)

[] gpamnssunsdu (07) L] gnamnssumdugiuni (08) L] gnamnssusyuuss (09)

[] flkusnnsladading (10) [] gnanmnssumsunndasuasas [ qmmwnism,%aL‘wéq%ammaz
(11) wiTINM (12)

[ AENMNTINAVA (13) [ anamnssudaaiulseine (14) [ MAMNTTUNSANW (15)

4. 398LIAINTIEUNITAD . oo 270 Hlas

L3\ ST FaNa UFOR.n 180. ... Hala

5. nasdvang
Janlundngnsineeanstadinanyivimaluladtinim uazdaulaauluasiifedes
6. fiuuazaudfey

ameradn (microalgae) gnimzdsaitetunlivsslovinamanuns Huewnsdnd uyd
Tinthide  warastanmiiiussleninesnnedditiaviomensunmd  Jagtusddlitunantsiasy
oI mhsrIaEneengviosmaasiuaunn  fusneumsdiunaglifiinudviomzndssavine
PAENEMEAULeT vhliiaueiinnvesduiligndesiaziiiuldannsidonamsiediden
Haematococcus — finanansdusmesuns  astaxanthin - Mduastinmgnazasluwaduesamsediden
Haematococcus  \fognideavidoagluanzilivmnzamhlifusadanddoniuiuns  fUsznaumsis
Bemiamunsdsigndosmmdninms  fudieliinmzidsamismnadniiitnamnesuadnd
fuarituaeuidnfuiszneumseteasia  lugagsiatanmamiismundnisszneulusenein
usseeuazuoansivihlififoududisudunndauenamseunndniiasansdinmiilyasainuvas
535UWR (screening and separating step) wardnwanrmsnzEsmiLieius e lfamiene
dnilavenstanmiidesns Tuimiuguuasmeiianisusniasnizidesamseruedn (Foundation and
Technical in Microalgae Isolation and Culture) uazgiouazldfumuaziinsizsinagndvnanisaaiaiiazii
maieadussiafefuamhemnadndinaluneinnagrdnismaindmiugsiaatelnl (Marketing
Strategy for Modern Business) LLazLﬁam’maugifﬁﬂﬁ'auaﬂﬁaﬁmLwﬂmﬁ’;mwmﬂami'wmu’mLﬁﬂ‘ﬁ
wnzdssiedies deddmnufiniiinneiuanedosllefidudounarsime nsvuiumsatauayiasigiv
ALarUINIUVDIA15990 W (Biological Substance Extraction Processing and Quantity Analysis)
7. aussouzuazkadnsnisiseuivedluga (Learning Outcomes)
1) anansoliiEnmagatainendestulumauenuiavdamismunndniidesnisld
2) amnsndssamigrundniiondnasiinnilisslenidmndesls munnudoinisvomanslngld
mw3iEesnagnsmsnaintisnugsna
3) aunsnataasinmnEadamTeienne s M aEssa s
1) annsaniBeeinunzalunsmeiauasUinamesastinmiiadaanamievidoovnsivaiiiiu
Madesamie
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8. 919w HansznuuazUstleviiimaiagldfundsansinulugauds (impact)
- fuszneums Aeauiamsevunain

- thuwzdesamisnnadn Aeuifugsi

- dn3ynislundisnusgnsoenau ﬁﬁmm%ﬁ?@ 2 WniABEuIIELaLgIne

)

9. uavidunvatling

, 3 Y . segzIan (v4.)
i e (nangasszasdu) GHERBIETR LN, _ —
N Ugue
1| fugruuaswadaniswenuey | 438nsgadainendesiulumauen 15 90
wnzdssanuneraEn ‘Ui?ﬁ/lﬁﬁ’]‘l/ﬁ’]EJﬁuu’]ﬂLaﬂ‘lnﬁaﬂﬂ’]ﬂﬂLLa”
wavLamamswmmmaﬂmuamma
\AsvghallonanansTInw
2 | nagnsn1snaInd1msugsia thawiizesnagndnismannuniingzs a5 0
el aufesmsuazanmanudulyldiay
fudussiaiefuameerunadnia
yarmaaswgRadliluluguuunla
3 | nsvumsainuaziiasizin | afeansdinmainwadamineiislyac 30 90
FliauarUSNMesnsiinm | yaesugiavieainewnsmaniiiiuns
AesamefifyadmaasugAald Tagm
Fenwiunzalunsmeiouay
Uinamesnstinmitaiaainaivine
veemawaniiiunsassamiedd
UAANNALATYFAR
10 1988L88A3Y
10.1 flugruuasimafanIsuenuaznZAssamBIALEn
ﬂ’J’lﬁJiﬁuﬁ’mLﬁ&nﬁUﬁﬁ%ﬁﬂEJ“UuW(ﬂLﬁﬂﬁﬁuﬂﬁﬁ’Wl’NLﬂiﬂgﬁﬁ] MsuenaMIBvLALANTITLaA NS
Lﬂwgﬁa]mﬂl,l,wdqaul,t,awfw miL‘W’wLgmamiwummLﬁnﬁ'ﬁgaﬁhmameﬁﬁﬂuﬁamﬁﬂ’amiLLasﬁuﬁ

NANKA
Basic knowledge of economic value added microalgae; microalgae separation from soil and

water source, microalgae culturing in laboratory and outdoor

10.2 nagnsmsnandmsugsiaadelg

nagns10P Anwiuariienginagvdnisnainainuaugsia Aesginagninisnaiavesgsnaivszeay
AUANSY

10P strategy; study and analyse the marketing strategies from the business plans; analyse the

marketing strategies from the succeed marketing plan

10.3 ﬂizmumﬁaﬁ’mLLafgmswuﬁmﬁuﬁmLLauﬂ%mmﬁummﬁamw
WANANSANAETS mamaﬂmmﬁmmwmmmimﬂamswmumaﬂwuuammqmiwmwLwnuLam
1memmﬂimmLLaazjuwuaamsmmwmaﬂfﬂlmmﬂmmwsléummLaﬂwuuammqLﬂiwﬁﬂﬁmmmam
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Understanding in crude biological substance extraction from the experimental cultured
economic value added microalgae; analyse for quantity and type of crude biological substances from

the experimental cultured microalgae
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YSOHARLOURUDA

6. fiuuazaudfny

walanauweuived Humedafiflrnusimzge  (Mumdnnisduesdimnzvsaeuiiaunas
weufived) faruililumansiedey musouanssamInTaeuliaezULIY HadenmninuasdaUTina
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nauealnsiau wisassunumsvihnueessesluulussuuseulivie) usu
7. auTInuzLaERadNSN15SeuIvedluga (Learning Outcomes)

1) tudu - sdueuazUftinnanseaeushesdadlfinadenisueuiveniisinueld

2) Funas - venudnnis MausuaaedlunsHAnLeuRUaRLY
3) %uqa - Wawwatanaweuiveatun1saTIRitadewuudnnigla
8. 913 nansenunazUszleviimainarlasundsanndulugaudy (impact)
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10. 919881880V
10.1 wAtlAnelouAUusA (Antibody Technique) 3(2-3-4)

WOURUDA UNUINUDILOURUBAIUNIIATIANATIEE  auifivesioufilaulazioufived wod
laaueauaudved  lLululmaueausuiuef WALANINLOURALDAAIMTUATIRIABAMAN WaslleUSuna 19y
wadinduyludnindy aevivasn naiisuvaen duyludalaedav’ wavmedadlat

Antibody, roles of antibody in diagnosis;, characteristic of antigen and antibody;
polyclonal antibody; monoclonal antibody; antibody technique for quantitative and qualitative

analysis; immunodiffusion, dot blot, western blot, immunohistochemistry and ELISA

10.2 MsWAnLOUAUBA (Antibody Production) 3(2-3-4)

anuiiugnuisatussuugiduiuiiieatestunisaieueuived waduareToasfifisados
Aunsasaweuived niswisuneuau n1snseulidninaassainueuiived nsnannedlaausaleuived
wmediansvaeuad Wiendnlululraueaueufived n1snTeaNuszTeBUAveflaemalln nevuaen
waisuuaen  Buyludalaweiavs  nsinUSunalusiuwuudunnslasmailn ELISA uagyauaunaaaulag
waidaduylulasulans i

Basic knowledge of immune system for antibody production; cell and organ involved
in antibodies production; antigen preparation; immunization to animal for antibody production;
polyclonal antibody production; cell fusion technique for monoclonal antibody production,
characterization of antibody specificity by dot blot, western blot, immunohistochemistry, specific

protein determination by ELISA technique and Immunochromatographic srtip test
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1Y

103 msiwwmadamaeufivefiiielinaifad (Development of Antibody Techniques for
Diagnostic Testing) 2(0-6-2)

nsiawnalianevuaen Lafisuuaen dlagt way Yauaunaaeulaemailaduylulasin
Tons Wl Tunisnsiadeuneuiiay visouauRvedlufiagdnsIa: nswleudiegns gungiuazssezialy
miﬂuﬁmmzau NN9HTIFDUNG Lhazn1sLuang

Development of dot blot, western blot, ELISA  techniques and
Immunochromatographic strip test for antigen or antibody detection in samples; sample preparation
determining the optimum conditions, incubation time and temperature, checking the result and

interpreting results

10.4 nsUszandmAliAnIwauRuaf (Application of Antibody Technique) 2(2-0-4)
AsaiEnen  Askwedaniawauiventunisnsisdaulusnsmngifeednitn Uadnd

q
v

qmamﬂsmmmi LLazéx‘lLL'Jﬂéjall msmmaa‘uL?z'?adaiwﬂumsﬁmé"w%aimﬁaLﬁa msmmaaumsﬂmﬂau
Y939aUnIglueIms msmaaaa‘umiUuLﬁaumaamimﬁﬁa&Jwﬂﬁ%auﬂmﬁamLLazmmiLLsziLL%ﬂ N3
asvaeunsUudeluduwnndon msldueuiveniisimesestiamadinm dmsulnseidioussdums
UUL‘%]E]U‘IJE]\?%QLL’JG]’G?{EJN

A case study of antibody techniques in the detection of pathogens in secretions;
examination of tissue abnormalities in the medical community; testing for microbial contamination in
food industry; monitoring for chemical or antibiotic contamination in pork and frozen food,;
monitoring of environmental contamination; the use of antibodies specific to biological indicators for

analysis to assess the contamination of the environment
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7. aussouzuazkadnsnisiseuivedluga (Learning Outcomes)
7.1 a5uneUszian ANdIREy waznsltUsEleslnAnSuTisTINTIAL (Tus)
7.2 Wan AATIZN LaTATINEOUNANTOONaVENINTININLR (Tunaia)

sala !

7.3 a$aHAnSuNNTyaANNLINKEATUNTTTHYIRLA_(TUnan)

8. 919w ransznuuazUstleviiiimaiagldfundsnsiulugauds (impact)
8.1 Uinidlumheanuvessgiazianyu
8.2 inidenagiannluaauusznaunsiifeadesiuguaimuas At
8.3 ffnsIvaeuANIWRAnA NS R TR UguAMLAE A
8.4 fUszneunslumanagsisnnuailaziaisdiens
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10. 51982 08AVBIIT

10.1 HARATISIIUYIRLAZA1I9DNNENTINN (Natural Products and Bioactive Substances) 3(3-0-6)
AuIlURE I URERTUIETINYIR NERTUITINIMAINAAUVTE LAY USeinnveasanseengrane

F1n N13UTEENAATHANATIETTUMATUAAIMNTTHEMIT NITUNNE NTINYAT UazlATBIFD1e

Introduction to natural products, natural products from microorganisms and plants, type of

bioactive substances, natural product application for food industry, medicine, agriculture and

cosmetics

10.2 NMINARENTBONANDNIBNTTUIUNIINWMALLLAETININ (Production of Bicactive Substances Using

Biotechnology Processes) 3(2-3-4)

NITUIUNITHANANTOBNVTNNTINIMAINAAUNT WAz NsrUIUNITANA N15wen Nsviliusans

wazn15NgLlAsEaiIveIEnTRaNgNENNTIN N

Process of bioactive compound production from microorganisms and plants, methods for

extraction, isolation, purification and structure elucidation of biocactive agents

10.3 NMINAFBUGVIENNTINMVBIA1T08NAWS (Biological Activity Evaluation of Bioactive Agents) 2(1-3-2)
BNIMAFOUGVBNTININEANY VBIETONENEIINIAUNTENAZNY

Biological activity assay of bioactive compounds from microorganisms and plants

10.4 MINAUINGATUNIUAVANLATAIINY (Health and Beauty Product Development) 2(1-3-2)

DIAUTTNBUVBINANAUTAUFUNINLAZANUNLLATNENNWTTLAEITRI NMIALITUNERTIN N3

AUUTUA NTAAIA NTATUANAMATNILATIATTTUNERS U9

Composition of health and beauty products and related products, product formulation,

branding, marketing, quality control and product standards




