29AUsznaUN 3 laseadramangns se3viuazriaein

1. Sunienafiseu saunaeAnangns

2. lasea¥andngnas

1) MuIIBANE NI
1.1 AY1U9AU

- nAuERuaTTinwemsldn T uarnsieans

- nguasuaswinuensiluguszneuntsuarainauinnssu
- NNESHATIAMAMAIALAY I WAL DIV
1.2 Jyaen

2) AUINIVRNE

TAsean15Un

2.1 NV IAY
2.2 NHUIVIAN
- FANTIAY

- 1T Naen

2.3 ngudvRnUszaunsalivndn/lassauiiay
Tasensannafnen
2.1 nguv AU
2.2 NFUAVIIN
- U TINGIAY

- Av1TWaen
2.3 ngu3vIEnnIFNE

3) RUINIVWADNLET

21

137

28
13

15

103

45
53
35
18

45
50
35
15

OBE 2

“nuqenn

wuena
WUAA
nILhe
nieAn
wieAn
AUAR

“inn

wULAA
wUAA
wiefn
niwfn
wiena

wuenn
wuenn
nwhe
nILAe
wiena
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OBE 2

3. 5193U IULAASYUINIVILALITUIUNUIAN

1) wundrAnemMaly 28  wiein
1.1 JyUsAuY 13 wiehin
- nauasuaiwinwen sl wiwagnsioans 6 Mefin

(Language and Communication Skills Development Courses)
mhein (Usseng-UuR-Anwiniedies)

080103001 n1W1BINQY 1 3(3-0-6)
(English 1)

080103002 AWBINGY 2 3(3-0-6)
(English 1)
- nauiauadainuensduiuszneunisuavadsuinnssu 6 mefin

(Entrepreneurship and Innovation Skill Building Courses)
mheAn (Ussene-UuR-Anwiniediies)

080203914  gusznaun1suinnssy 3(3-0-6)
(Innovative Technopreneurs)
080303701  NILUIUNIIAALTIDDNLUY 3(3-0-6)

(Design Thinking)

- Nl nuamEInLayiinaiioadia 1 mhenn
(Enhancing Quality of Life and Good Citizenship Courses)
IdoniSeuaINYAIVNWILALTUNUINTT (Sport and Recreation Course) 31U3u 1 31
miefn (Ussene-Uun-Anwsiesies)

080303501 U@LNEIUDA 1(0-2-1)
(Basketball)

080303502 10aladuea 1(0-2-1)
(Volleyball)

080303503  LUAIUFY 1(0-2-1)

(Badminton)
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080303504

080303505

080303507

080303515

080303516

080303517

080303518

080303519

080303520

080303521

dane

(Dancing)

wLUamuila

(Table Tennis)

Wauoa

(Football)

MeAU-Ae Wileguam

(Walk and Run for Health)
INULAINAS

(Games and Songs)
nseenfdimeuaznsindetinin
(Fitness and Weight Training)
nsauLelstnlazlAuANIDS
(Aerobic Dance and Cover Dance)
Au3nd

(Bridge)

UasALnNE

(Board Games)

daloin

(e-Sports)

OBE 2

mhefin (Ussee-UuR-Anwimedies)
1(0-2-1)

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

1(0-2-1)

& A a a a  a o i a 1% ANa aa A ada a
‘Vﬁal@E]ﬂlﬁUuﬁﬂﬂi'ﬁ]'ﬂSU’]FLUSQWJEU']ﬂW’]LLaguumuqﬂqﬁ ﬂqumimﬁiqﬂﬂimﬂ’]wsﬁ?mLLﬁg’JﬂwamaQV}ﬂ SL‘UW&DVI’J%']

Anwnlunuvmiveduwalulas nsranunamssurTvioR) saeu TnemUiuYaUYBINIAIY
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OBE 2

1.2 3y uden 15 wiein
WeniseuanTeIvtungusialuil Suaulidesndt 15 mihiefe

- g uainuensliawuaznisdeans
(Language and Communication Skills Development Courses)
wiefin (Ussene-UfuR-Anwisiediies)
080103011  ¥iNWeNISREUNTYIDINGY 3(3-0-6)
(English Study Skills)

080103018  Awdanguitan1siney 3(3-0-6)
(English for Work)

080103019 A dangudmsutinineimans 3(3-0-6)
(English for Scientists)

080103030  N1581U0E1ANAYNS 3(3-0-6)
(Strategic Reading)

080103032  N134T8UL oL 3(3-0-6)
(Paragraph Writing)

080103034  AFAUNUINIWIDINGY 3(3-0-6)

(English Conversation)
080103035 nsuauaUINUaENI1BISINg Y 3(3-0-6)
(Oral Presentation in English)

- nguaRnaswinwznsiluduseneunisuavaiisuinnssy
(Entrepreneurship and Innovation Skill Building Courses)
wheAn (Ussene-UuR-Anwimediieg)
040603002  szuumBNiiumaTiariuTuNIUUTELNA 3(3-0-6)
(Computer System and Applications)
080203907  gsnaluTInUsedniu 3(3-0-6)
(Business for Everyday Life)
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040713001

040713002

040713003

040713005

040713008

040713009

080203901

080203904

080203905

080203909

080303101

080303103

080303104

080303301

080303601

080303608

- NRULETNAT AN NI LAY I NALTDIVIA
(Enhancing Quality of Life and Good Citizenship Courses)

OBE 2

whedn (Ussere-UuR-Anwimediies)

wywdivIngrmansnienInginIm

(Man Physical Science and Biological Science)
WeansgunmLaslnTuINIg
(Healthy Science and Nutrition)
wialulaganmludinuszdriu
(Biotechnology for Daily Life)
ayulwsifioguanm

(Herbs for Health)
Pndumalulagdaniwadelml

(Life and Modern Biotechnology)
FTUUUALALEUNN

(Ecosystem and Health)

wywdivdeny

(Man and Society)
ngvingludiinUsedniu

(Law in Daily Life)

wATEgAans luTInUTEiiu

(Economics for Everyday Life)

WSYENY Nsulles uardenudnusssuveslsunaAnauusemaue gy
(Economic, Political and Socio - Cultural Aspects of ASEAN
Countries)

Iinevily

(General Psychology)
Inineilennuaulunisdisedi
(Psychology for Happy Life)

e niionsineu

(Psychology for Work)

Aavaunid

(Art Appreciation)

Ny weduNuS

(Human Relations)
anudunadiesiumnusuinreunedeny
(Citizenship and Social Responsibility)

25

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



OBE 2

- nuLEsNawinweluAnTIen 21
(21°* Century Skills Development Courses)
whedn (Ussere-UuR-Anwimediies)

040113005  adluAInUsyaniu 3(3-0-6)
(Chemistry in Everyday Life)

040313016  WandludinUszdriu 3(3-0-6)
(Physics in Daily Life)

040503001  @f@luFInUszITU 3(3-0-6)
(Statistics in Everyday Life)

040603003  @38555ulunsldumpLNILnBS 3(3-0-6)

(Computer Ethics)
080303102  FRINEIHIAL 3(3-0-6)
(Social Psychology)

WalenSeuneInNNNguIvIuninmIvAnwraly Nuvmingdewmalulagnszreundmssuasvilods
dou IAPLIALYeUYBINRTY
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SHEIY
040113003

040113004

040203124

040313011

040503014

040713101

040713102

040713103

040713104

040713107

040713108

040713205*

040713206

040713209

040713210

040713211

OBE 2

2) RUINIVUANE 103 wuaenn
2.1) nasdvny 45 Miein

Ha 3 niagfin (Ussene-UfuR-Anedignuied)
wnildusutininenenans 3(3-0-6)
(Chemistry for Scientists)
Ufuinsieldmsvinivenaans 1(0-3-1)
(Chemistry Laboratory for Scientists)
ARIRANANTENYSURRAINNTIUNYAS 3(3-0-6)
(Mathematics for Agro-Industry)
Wanddwsutinmalulad 3(3-0-6)
(Physics for Technologists)
adfkaznTNHUN TR dowiy 3(3-0-6)
(Statistics and Introduction to Experimental Design)
FrAme g 3(3-0-6)
(Fundamental Biology)
UFTRNs T Inenitugiy 1(0-3-1)
(Fundamental Biology Laboratory)
idunIddmsumaluladdinw 3(3-0-6)
(Organic Chemistry for Biotechnology)
Ufuinisieidunsddmiumalulagiinim 1(0-3-1)
(Organic Chemistry Laboratory for Biotechnology)
Tl 3(3-0-6)
(General Microbiology)
UftRn1s9aTaingwhly 1(0-3-1)
(General Microbiology Laboratory)
Wugenans 3(3-0-6)
(Genetics)
U uRnsiugmans 1(0-3-1)

(Genetics Laboratory)

wiesgdmsumalulagdinw 3(3-0-6)
(Analytical Chemistry for Biotechnology)
UfRnswniitassidmsumalulagdinin 1(0-3-1)
(Analytical Chemistry Laboratory for Biotechnology)
Fuediugiudmiumeluladdinm 3(3-0-6)

(Fundamental Biochemistry for Biotechnology)

wueLAn *Inn1siseunisaeuiunndingy
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040713212

040713213

040713214

040713217*

040713218

SEIU
040713303*

040713304

040713309

040713314*

040713315*%

040713316*

040713317

040713318

040713320*

040713321*

UftRnsteiiugudmiumalulaganin

(Fundamental Biochemistry Laboratory for Biotechnology)
@IIMEmTuAlUlaBTIN N

(Microbiology for Biotechnology)

U URn159aTvinerdmsumalulagdinin

(Microbiology for Biotechnology Laboratory)
LNUBATULAENITAIUANNIT 1AL

(Metabolism and Biochemical Regulation)

U RN sunuefBaLazn1sAIUANNINTILAL

(Metabolism and Biochemical Regulation Laboratory)

2.2 NHIVIN

lasan1sund 53 9117819
1ASINSANNIANY 50 BUEAN
- 109AU 35 #ILAN

FoAn
AMINTTUNTZUIUNTTIAN 1
(Bioprocess Engineering 1)
weluladdinmdsnden
(Environmental Biotechnology)
AMINTTUNTEUVIUNITTININ 2
(Bioprocess Engineering II)
nanwalulagdnn

(Principles of Biotechnology)
Usngnisalanemnianalulagdann
(Transport Phenomena in Biotechnology)
nsussgndldimalulagdinn

(Application of Biotechnology)
UfuRn1snsussandldmalulagyanim
(Application of Biotechnology Laboratory)
msldiedasdlomameluladdinm

(Use of Instruments for Biotechnology)
Fugun

(Seminar)
weluladFnmszduluanatiugiu

(Fundamental Molecular Biotechnology)

e *nnsseunisaeuiiunwdingy
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OBE 2

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

iagfin (UssBne-UfuR-Anedignuied)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)



040713322

040713323

040713324

040713325

040713405*

Uuinsimalulagdinnseaulaanaiiugiu

(Fundamental Molecular Biotechnology Laboratory)

PAUAN YIS UNILNALLLAETIN N
(Biotechnology Plant Visit)
seilgunSITenasuInNISUNLNAlLLagTIn1n

(Research Methodology and Innovative in Biotechnology)

UAURANTIAINTIUNTEUIUNITHINN
(Bioprocess Engineering Laboratory)
nsdnnsawIngeslulssnuenangsy

(Industrial Environmental Management)

-y L@en
TAsen1sunA
TASINNTANNIAN Y

Tmaenisguannseivselull

SEIU
040713501

040713502

040713503

040713505

040713509

040713518

040713520

040713522

040713523

¥3U milena (Ussee-Ufun-A

JAneneans

(Forensic Science)

FUATUDIDINNT

(Food Biochemistry)
weluladiduneusse

(Essential Oil Technology)

winlulaguds

(Starch Technology)

ATVINY NS

(Food Microbiology)
weluladtinnuesinaa

(Sugar Biotechnology)
VofiMUAKATIINTFIUNIIIWALLLaETIN I
(Biotechnological Standards and Regulations)
winlulagdad

(Yeast Technology)

wialulagioulwl

(Enzyme Technology)

wuewAn *Inn1siseunisaeuiunwdingy

29

OBE 2

1(0-3-1)

1(0-3-1)
(s/U)

3(3-0-6)

1(0-3-1)

3(3-0-6)

18 MuIwAn
15 %2879

NWINIYAULD)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)



040713527

040713529

040713530

040713531

040713534

040713538

040713541

040713542

040713546

040713557

040713566

040713568

040713569

040713572

040713574

040713576

wiAlulagiuuiusy

(Membrane Technology)
JaMARSLAZNIT0BNKUVUNATELATITININ
(Kinetic and Biochemical Reaction Design)
wialulagnisngn

(Fermentation Technology)
Tlewumesidedu

(Introduction to Biosensors)
n3dAN1TvRLdsLazimalulabazenn

(Waste Management and Clean Technology)
ayulng

(Medicinal Plants)

Lnvumansuyyd

(Human Nutrition)

Inyuiugaans

(Nutrigenomics)
Inslulefinuazn1suszynAniegaainIsuinens
(Probiotics and Applications in Agro-industry)
nmsAnwIwaduziswemaluladiinam
(Biotechnology Study of Cancer Cell)
uinnssudutantanmiuimnssniode

(Innovative Biomaterial and Tissue Engineering)

walulagnnsuvesadenauui bl
(Waste Recycling Technologies)

nsnzidesdeeivdmiumaluladTinmauinens
(Plant Tissue Culture for Agricultural Biotechnology)
wATANTLENATUANITNIENETIIUTaVENaIUATY

wAlulagdinn

(Separation and Purification Techniques in Biotechnology)

IUIABATINAITUNITININ
(Biomass and Bioenergy)
Yrasaumearansamsutnmaluladdinn

(Bioinformatics for Biotechnologists)

e *Jansiseunisaeuduniwdingy
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OBE 2

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)



040713578

040713580

040713581

040713584

040713586

040713588

040713590

040713591

040713592

040713593

040713594

040713595

040713596

040713597

040713598

040713599

WAlUlagTININNINITUNNE

(Medical Biotechnology)
wielulaB¥nmiawaznisuszendld
(Mushroom Biotechnology and Applications)
TN TQNEMNTINTINN

(Biological Material for Bio-industry)
wialulaglusalednuazlUsAutiansaumaaans

(Proteomic Technology and Protein Bioinformatics)

weluladlaunasinty

(Fat and Oil Technology)
wiAlulagN15AUNYILATATODNLUUEN

(Drug Discovery Technology and Drug Design)
hauasnisuszgndldmamalulagdinm
(Virus and Applications in Biotechnology)
AenssuTaEang

(Biomolecular Engineering)
a13TlaanaalsTENANIaNISUNNE
(Biomolecules for Medical Applications)
miwazL?:mLLaz@JLLaﬁaéaué’mi

(Animal Embryo Culture and Management)
a1s0eNgMENISTINMYaAgeIN Y
(High-Value Bioactive Compound from Plants)
weluladTnmdfiessuuemmnssadu
(Biotechnology for Sustainable Food Systems)
UyayseRvgdmsumalulagdinim

(Artificial Intelligence for Biotechnology)
wialuladuauniven

(Antibody Technology)
wadaitugiudmsunmsieseilagiais

(Basic Techniques for Bioassay)
wialulag@rinmnsdnaeans

(Biotechnology for Animal Science)

wewe *iansseunisaeudunimdingy
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3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)



040713600

040713601

040713602

040713603

040713604

040713605

040713606

040713607

040713608

040713609

040713610

SHEIY

040713401

SHEIY
040713311

[ a a aa
WNnF¥aTINeIMAnAlUlaETINN

(Pharmaceutical Microbiology for Biotechnology)

RYIIMNEMTUAVANLAZAINY
(Microbiology for Health and Beauty)
weluladnnstdminge

(Wastewater Treatment Technology)
D 1euNElazANNUaRAAY
(Occupational Health and Safety)
Amnssngediduiumaluladtanin
(Biochemical Engineering for Biotechnology)
wialuladnasudiden

(Green Energy Technology)
AINTINTANTINN

(Biomaterial Engineering)
Amnssulushiu

(Protein Engineering)

wWulna

(Peptides)
wedwestinmiilenudidy
(Sustainable Biopolymers)
awnsilanfunaruinnssudanm
(Functional Food and Bio-innovation)

1AsaN1UNA
2.3 nquvRnUsEAaUNIAIvIIN

- AT IURLAY
Fodn
1ASHUNLAY
(Special Project)

- AEnUszaunIsanivITIn
Fodun
MSHAUTTAUNSALIBNTN
(Internship)
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5 12806

3 Mqene

2 BUAR

OBE 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

midgin (UssENe-UfUR-Anwnienued)

3(0-6-3)

migin (UssEe-UfURA-Anwalenued)

20160 F2las)



1ASINSENNIAN Y
2.3 nguiyavnaAny

IV Fodun
040713312  @3guannafne
(Pre-Cooperative Education)
040713313  @nnadnu 1
(Co-operative Education 1)
040713404  @nhadnw 2

(Co-operative Education II)

3) MUINIVNFDNLES

a

denanmednlundnansseaulaygn
Unaeuliitiosnin 6 miiein

3 (

33

OBE 2

8 $UIBNA

waefin (UssB1e-UHUuR-Anedignuied)
1(0-3-1)

20180 F2lan)

5(a50 Fal3a)

6 NUIBAR

4 U) MunIng1aemnalulagnssaaunaInsruasiuile



1.1.1 WHUNISANEYI

040113003

040113004

040203124

040313011

040713101

040713102

080103001

080303xxx

TAsanN1sUNRKaTaANNARNEI
N 1 p1an1sAnen 1

OBE 2

Miein(UsTee-UJUR-Anwimenuie)

wildmsuinineeans

(Chemistry for Scientists)

UfuRnsieldmsvtinineaans

(Chemistry Laboratory for Scientists)

ARIRANANSENNSURNAINNT TN YAT

(Mathematics for Agro-Industry)

Wanddmsuinmalulag

(Physics for Technologists)

Fne g

(Fundamental Biology)

UFTRNs T Ineitugy

(Fundamental Biology Laboratory)

ANy 1

(English 1)

I ndenlugaiviiniwasiunuinig

(Sport and Recreation Elective Course)
593

34

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-2-1)

18(15-8-33)



080103002

080303701

040713103

040713104

040713107

040713108

XHXXXXXXXX

XHXXXXXXXX

TAsanN1sUNRkazannafne
N 1 pan1seneIn 2

OBE 2

mheAnussene-Ujua-Anusieaiuies)

NYIBINY 2

(English 11)

NITUIUNISAALTIDDNUUY

(Design Thinking)

wiBunsgdmsumalulagdiniw

(Organic Chemistry for Biotechnology)

Ufuinisieidunsddmsumaluladdiniw

(Organic Chemistry Laboratory for Biotechnology)

9aT7Angnly

(General Microbiology)

UFvRNT9aT2ineihly

(General Microbiology Laboratory)

Syndonlunuanivdnwiily

(General Education Elective Courses)

Jdenluneianeily

(General Education Elective Courses)
374
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3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

20(18-6-38)



OBE 2

TAsanN1sUNRLazarnafne
U9 2 aan1sAnEIn 1

040713205%  WiugAans 3(3-0-6)
(Genetics)
040713206  UjURNIHUGAENT 1(0-3-1)

(Genetics Laboratory)

040713211 Fuadifugrudmsumeluladianim 3(3-0-6)
(Fundamental Biochemistry for Biotechnology)

040713212 UfTRnstaueiiiugudmiumaliladianin 1(0-3-1)
(Fundamental Biochemistry Laboratory for Biotechnology)

040713213*  ga¥vinendmsuimalulagdinin 3(3-0-6)
(Microbiology for Biotechnology)

040713214 UURN39a¥Inendmsuwmalulagyanim 1(0-3-1)
(Microbiology for Biotechnology Laboratory)

xooooooox  Avndenlumnadndnwiialy 3(3-0-6)
(General Education Elective Courses)

xooooooox  Avndenlumnadndnwialy 3(3-0-6)
(General Education Elective Courses)

ey 18(15-9-33)

W : * dansiisunisaeudunivsingy
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040713209

040713210

040713217*

040713218

XHXXXXXXXX

XXHXXXXXXX

XHXXXXXXXX

Tassnrsunfdazannafne
U 2 mansAned 2
wiiaszrdmsumalulagdiiniw
(Analytical Chemistry for Biotechnology)
Ufuinseddiassndmsumalulagdinim
(Analytical Chemistry Laboratory for Biotechnology)
LUWVIUBATURAENITATUANN T IAL]
(Metabolism and Biochemical Regulation)
UURNTULUBRTURAE NI TAIUANNITUAL]
(Metabolism and Biochemical Regulation Laboratory)
Jgndenlumneindnwiiily
(General Education Elective Courses)
I UFONLET
(Free Elective Course)
A UFONLES
(Free Elective Course)
37U

W : * dansiisunisaeuduntvsingy
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3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

17(15-6-32)



OBE 2

TAsanN1sUNRLazannafne
U9 3 nMan1sAnen 1
mheAnussene-Ujua-Anusienues)

040503014  @dRLATNNSIUAUNITIAGE LT BadL 3(3-0-6)
(Statistics and Introduction to Experimental Design)

040713303*  AAINTIUNTTUIUNTTIAIN 1 3(3-0-6)
(Bioprocess Engineering I)

040713304  wiAluladdinmEwanday 3(3-0-6)
(Environmental Biotechnology)

040713314*  wanmaluladanin 3(3-0-6)
(Principles of Biotechnology)

040713315%  Usngnisaianemmiamalulagdinim 3(3-0-6)
(Transport Phenomena in Biotechnology)

040713321*  wialuladdnmaszduluanatiugiu 3(3-0-6)
(Fundamental Molecular Biotechnology)

040713322 UftRnameluladinmeszsuluanaiiugiu 1(0-3-1)
(Fundamental Molecular Biotechnology Laboratory)

040713320%  &uyun 1(0-2-1)
(Seminar)

59U 20(18-5-38)

wnewe : * Iamsiseunsaeuduniwsingy
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OBE 2

1asan1sUnA
U9 3 nmansAned 2
mheAnussene-Ujua-Anuisigaiies)

040713309  AFIATIUNTZUIUAIITINN 2 3(3-0-6)
(Bioprocess Engineering II)

040713316*  msUssendldinalulagdinim 3(3-0-6)
(Applications of Biotechnology)

040713317 UfuRn1smsUszynaldimaluladdinin 1(0-3-1)
(Application of Biotechnology Laboratory)

040713318  mskiedesilemanaluladdann 3(3-0-6)
(Use of Instruments for Biotechnology)

040713323 viruAnwlsssumanalulagdinin 1(0-3-1)
(Biotechnology Plant Visit) (S/V)

040713324  szilpumTideuazuinnssumamaluladdinw 3(3-0-6)
(Research Methodology and Innovative in Biotechnology)

040713325  UHUANITIAINTIUNTLUIUNTHINN 1(0-3-1)
(Bioprocess Engineering Laboratory)

040713xxx I NARNUNGUIYITN 3(x-xx)
(Technical Elective Course)

39U 18(x-x-x)
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OBE 2

Tasen1sun@
I 3 nanaiou
mheAnussene-Ujua-Anusieaiuies)
040713311  nsEnUsEaunIsaiiuITwn 2160 Fa1319)
(Internship)

593 2(160 92T19)
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OBE 2

1asan1sund
Uit 4 mamsAnedi 1
mheAnUussene-Ujua-Anusieaiies)
040713xxx  3yndenlungudvan 3(x-x-x)
(Technical Elective Course)
040713xxx  3wndenlungudzin 3(x-xx)
(Technical Elective Course)
040713xxx  3wndenlunguiznamn 3(x-xx)
(Technical Elective Course)
040713xxx  3wndenlungudznan 3(x-x-x)
(Technical Elective Course)

594 12(x-x-x)
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040713401

040713405*

0407 13xxx

080203914

OBE 2

Tasen1sun@
Ui 4 aansAnwd 2
mheAnussene-Ujua-Anusieaiies)

1ASIUNLAY 3(0-6-3)
(Special Project)
mﬁﬂmiﬁ'unmé’aﬂﬂimuqmamﬂﬁu 3(3-0-6)
(Industrial Environmental Management)
FndentunguivTn 3(x-xx)
(Technical Elective Course)
HUsEnauMIUIRNTTY 3(3-0-6)
(Innovative Technopreneurs)

39U 12(x-x-x)

a2



OBE 2

TAsaN1sannafnen
U9 3 aAn1sAneIN 2
mheAnussene-Ujua-Anwisigniies)

040713309  AFNTTUATTUIUAITTIAIN 2 3(3-0-6)
(Bioprocess Engineering II)

040713316*  msUssendldinalulagdinim 3(3-0-6)
(Application of Biotechnology)

040713317 UfuRn1snsUszyndldimaluladdinn 1(0-3-1)
(Application of Biotechnology Laboratory)

040713318 msldiasasilomaneluladanim 3(3-0-6)
(Use of Instruments for Biotechnology)

040713323  viruAnwlsseunisalulagianim 1(0-3-1)
(Biotechnology Plant Visit) (S/V)

040713324  szilgunisiveuazwinnssumanaluladdinin 3(3-0-6)

(Research Methodology ang Innovative in Biotechnology)

040713325  UHUANITIAINTIUNTLUIUNTFINN 1(0-3-1)
(Bioprocess Engineering Laboratory)

040713312  iW38uAUAAANEA 1(0-3-1)
(Pre-Cooperative Education)

040713xxx A ARNtUNGUIMITN 3(x-x-x)
(Technical Elective Course)

394 19(x-x-x)
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040713313

OBE 2

Tassmsannafnen
Uil 3 maggeu
mheAn(ussene-Ujua-Anwisigaues)
anfafinen 1 2(180 4l319)
(Co-operative Education 1)
394 2(180 ¥alu4)

a4



OBE 2

Tassnsannanne
I 4 ananasanendl 1
mheAn(ussene-Ujua-Anusieaiies)
040713404  a@wAafnY 2 5(450 lua)
(Co-operative Education II)
37U 5(450 Flu9)

a5



OBE 2

TAsen1sannafine
N 4 p1An1sANEIN 2
mheAnUussene-Ujua-Anusieaiies)

040713405* mﬁmmi?&Lnﬂﬁaﬂﬂi&muqmammim 3(0-6-3)
(Industrial Environmental Management)

040713xxx I NAeNtUNGLIVITN 3(x-xx)
(Technical Elective Course)

040713xxx A NARNtUNGLIVITN 3(x-xx)
(Technical Elective Course)

040713xxx A NARNtUNGUIVITN 3(x-x-x)
(Technical Elective Course)

040713xxx A NAeNtUNGUIMITN 3(x-xx)
(Technical Elective Course)

080203914  HUsznaunsuinnTsy 3(3-0-6)
(Innovative Technopreneurs)

394 18(x-x-x)

a6



OBE 2

5. AN95U1YS183U

040113003

wldusUInINgAEns 3(3-0-6)
(Chemistry for Scientists)

Fydadunew : 1idl

Prerequisite : None

aansuazn1sianivineiaians waasduiuslulfisenad lassassvesovnau

AudRNIUNITI9579) WUsEAN ANTULVRIAAT @15ALANY AUNAANARSIAN SnIINTSARULATEE
wil aunawnil augansa-ua weillni widunidilesiu arsuseneulalasasueu

Matters and scientific measurement; stoichiometry; structure of the atoms;

periodic properties; chemical bond; state of matter; solution; thermodynamics; rate of reaction;

chemical equilibrium; acid- base equilibrium; electrochemistry; basic organic; hydrocarbon

compounds.

040113004

UuRn1siadidnsutindinenndns 1(0-3-1)
(Chemistry Laboratory for Scientists)

J1dsAuneu : 040113003 LASEMSUTININEIAERT NIBISEUIIUAY

Prerequisite : 040113003 Chemistry for Scientists or co-requisite
UURn1smng 9 ﬁﬁLﬁamaamﬂé’aaLLazaﬁf‘Uauumwﬁiummﬁmwaﬁm

040113003 wadldmsutniIngndans

040113005

Laboratory which correspond to the course 040113003 Chemistry for Scientists.

wiludIndszaniu 3(3-0-6)
(Chemistry in Everyday Life)

Fdaduneu : Tl

Prerequisite : None

HansdeiAiinng 9 TuddausednTu ay @iy arshanuazein arsduwsdueimg

YULAYNANN U VBIUY bATBIANDIE NTEATE 11T b5TU TLUUA 815nWLSA HARAUNTILNLINUNTAYAT

nsldansiaiognegnds waznisunluivainansiaiiiiosdiu

Ingredients and properties of chemical products in everyday life: soap,

toothpaste, detergent, food additives, milk and its products, cosmetic products, paper, resin,

adhesives, cement, medicine, and agricultural chemicals; proper uses of chemical products and

proper first-aid treatment due to chemical exposure.

a7



OBE 2

040203124  ANAAAASHINTUAAINNTTUNBAT 3(3-0-6)

(Mathematics for Agro-Industry)

FwdsRuneu 1l

Prerequisite : None

fletusnnsgiu alanazauseiesvesilaidu mameyituduaznisuszynd ms
duiinsauazn1sUseyns welANTBURNTe WnSnduasAnasiuuuyl SsUUaunIsaLEy aun1siaa
outusidestunnzmsdszend

Standard functions; limit and continuity of functions; differentiation and
integration with applications; techniques of integration; matrices and determinants; system of

linear equations; introduction to differential equations with applications.

040313011  Wanddmsulinmalulag 3(3-0-6)

(Physics for Technologists)

wAunou : Ll

Prerequisite : None

namansnsindoud ﬂgmnﬂﬁ'auﬁmmﬁaﬁu TUUMLTAEY WAIIU AUNITVDINT
viu Tusudannuides nodn luwudndam nmsdwiuniufou aunsiegauni nsasullag
anmevesfing arudilurediva auniswismnusielios aun1suusyed arudidosiuieiulii
NITUANTINASNITUAASY

Mechanics of motion; Newton’s law of motion; momentum; energy; rotation
equations; moment of inertia; torque; angular momentum; heat transfer; ideal gas equation;
fluids; equation of continuity; Bernoulli’s equation; Basics of direct current and alternating

current electricity.

040313016  WaAndludInusziniu 3(3-0-6)
(Physics in Daily Life)
rdeAuneu ; laidl
Prerequisite : None

¢ 1

nsfununsiandffinadensildsunlasesdinuayud anudidyves Wandde
Timunisvesdsenaalan s3nalannuduiusiuusingnisalsssued nsanuinieildndun
Uszgnaludinuseiniu

Physic discovery with impact on human society, importance of physics on global
community evolution, understanding relation between physics and natural phenomena,

application of physics in daily life.
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OBE 2

040503001  &ddludinuszdniu 3(3-0-6)

(Statistics in Everyday Life)

FwdsRuneu il

Prerequisite : None

AMsmveadAudinusyd iy wedanisdu arudiesdu wedeanisdudiegisas
Avll NMsAIvANAMAINTEER N1TIAsIeinsdnduls NssIeinIsanneuBaduag1edeLas
anduius NMsAAsieviounsuIal I5n1suunasiusenay

Overview statistics in everyday life; counting technique; probability;
samplingtechnique; index number; statistical quality control; decision analysis; simple linear

regression analysis and correlation; time series analysis, decomposition method.

040503014 aﬁau,azmsmLmum'swﬂaauﬁmﬁu 3(3-0-6)

(Statistics and Introduction to Experimental Design)

wtAuneu : Ll

Prerequisite : None

Toya Amuanduuazn1swaniasnulaziiuusgueuy wwidnveanisuszana
ALAYNITVNAFBUALNAZIY MENAIAYYBINITINUNUNITNAGDY WHUNTVIARDILUUNANYSTA] Wuudy
quaaﬂamyizﬁ REGIREIN NSVABDILINANDITEA LNUNITVAADILUUANEANADR N1TIATIZRAIIN
wUsUTIUTI %a;gaﬁ'ﬁﬂq;m

Data; probability and some probability distributions; concept of estimation and
hypothesis testing; principles of experimental design; completely randomized design;
randomized complete block design; latin square design; factorial experiment; split-plot design;
combined analysis of variance; data that violate some assumptions of analysis of variance;

missing data.

040603002  szruuARNInasuazlUsUNTIUTTENA 3(3-0-6)

(Computer System and Applications)

Fdaduneu : Ll

Prerequisite : None

svuuauiiumed mauftgmlasldnoufinned WsunsuUszendiieiundesioly
nsundeymn msldmalulagreuiinesdmiunisuszananatonans uazUszalanadeya Nsidis
syuuAietny Msdeansdidnvseding

Computer system; computer-based problem solving; computer applications as
a problem-solving tool; computer technology in document processing and data processing;

accessing to network system,; efficient electronic communication.
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OBE 2

040603003  338sssulunsiderunaunnes 3(3-0-6)
(Computer Ethics)
TaRufeu ;- laidl
Prerequisite : None
ATUNLNELAZUTZLANYDIDITYINTTUABLNILADS Uszianuoansnddunietygn

LA

a a a

nimgaumsdyaiiisadastuanuiiunmessyuupeufinnesuaziadetis nsdnnsavsuuuiines
NVUIYAIUYARALAZNLNUNAIRY AUTURAYOUVBIBIANS ﬂﬂiﬂﬂﬂaqﬁmﬁﬁmazsﬁaaﬂa andvaq
aniauazuedng anuduidiues vininusinamdnadusssuuasdassaulunisliiaiesnanfiunes
AIUYARA AILLANGINNTENINDTYTITURALNY VLY

Definition and type of computer crime; types of Intellectual properties;
intellectual property relevant to network and computer security; digital rights management;
privacy law and regulation; organizational response; protecting programs and data; rights of
employees and employers; ownership of products; computer usage privacy; ethics and moral

principle, difference between law and ethics.

040713001  UYWIAUINYIANEATNIBAINTININ 3(3-0-6)

(Man Physical Science and Biological Science)

Fudaduneu : lidl

Prerequisite : None

ANudNiusTEnInInermaninieninuazdanniuuywd Welmdiuie ans
Wasuulatwesan1nuandey Suideswnainnisimuinisduineimansuazinaluladf aed
HANTENUADANINLING DN FIAY LATHINY LaYOUIARYBINY YT IR

Physical factors important to human : temperature, moisture, wind, light,
pressure; relationships between physical and biological science to human; living organisms;
evolution; heredity; infection; immunity; drugs for disease treatment; nutrition, environment
changes, global and regional climate, pollution and environmental health, impact of science

and technology development to human balance.

040713002  AmegnAdnsgunINLazlnvuINIg 3(3-0-6)

(Healthy Science and Nutrition)

Fr0sAuneu ; il

Prerequisite : None

FZUUAN 9 fua\i'ﬁ'NmEJLLazm'ﬁQLLaqmmWLﬁaﬂﬁu 9IMTHATANTRNIMIITTINEAIT
150 nsuslanfignudneuiie anuvasndelueims lsauazarufinun@fiinduainnisuilag
91UNT

Body systems and primary health care, food and nutrients essential on body
needs, hygienic food consumption, food safety, disease and disorders caused by consumption
of food.
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OBE 2

040713003  walulag¥inwludinuszariu 3(3-0-6)

(Biotechnology for Daily Life)

Fr0sAUneu : 1l

Prerequisite : None

ArumneuazdnnsveunAluladfanin mnuinisiugiures meluladdanim
1A o9dUsznouvesdeddin wadduiida n1slaauiu madaulamneaiugnssy uasnansamidld
1ndsdiFin msthauimamaluladiinmanliusslendlunsiaun Usinauasaunmeusig |
WieUselomivaanuduardanuegignioinsse1usin

Definition and principles of biotechnology; basic knowledge of biotechnology;
components of living things; stem cells; Gene cloning; genetic modification; products obtained
from living organisms; the use of biotechnology knowledge to properly utilize the development
of quantity and quality in various fields under ethical concern.

040713005  ayulwsiiagunn 3(3-0-6)

(Herbs for Health)

Fwtadunou : Tl

Prerequisite : None

nsifiayulng wdaduanandad wasussiguldusslovinieen Inoudenguniy
9 n1390415A 33n9LAU dwdild nsruiun1swIe sl vunaUSunaild demsszTiuasderiuld
ufinsthanldusglevdlumiunindusiasuguam

Introduction of medicinal plants, animal products and minerals for medicinal
use; classification according to the symptoms of the disease; how to store herbs; classification
of usable part of herbs; process or method of using herbs; dose of herbs drug; precautions and

contraindications for using herbs; the use of herbs as health supplement products.

040713008  Fadumalulag¥anwasielnai 3(3-0-6)

(Life and Modern Biotechnology)

ArdsAuneu : Ll

Prerequisite : None

nsaf1esngrusuiuguluiiine uasfugans nistaauiu falfindaudas
fugnssy waluladmaedluy wazmaluladafelmidu 9 Mierdesivlanmaluladiinnasiolns
wuldunsvauwinnssuazwalulagaumalulagdinwluouinn HanIzNuUYRINITRAILINAG
waluladiinmee®in deu wazdwindon

Building a basic foundation in biology and genetics; cloning; genetically modified
oreanism; genomic technology and other modern technologies related to the modern
biotechnology world; trends of biotechnological innovation and technology development in

the future; impacts of biotechnological development on life, society and environment.
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OBE 2

040713009  SEUUULIALAZHUNN 3(3-0-6)

(Ecosystem and Health)

Fydadunew : Ll

Prerequisite : None

VANNINIEUTENAIMET AMztafivuasivingideguain msnmeikariuiay
\Fosveanisivdsundasuesszuuiing anudiiusszninszuuinatuauain maivdsullaues
sruvilneraidelsnszuing il MIguaLaziNAuIWHaNTUABI e sAandey

Principles of ecology; pollution and toxicology to health; analyzing and
acknowledging the risks of ecological changes; relationship between ecology and health;
ecological changes in emerging epidemics; prevention and maintaining health to environmental

change.

040713101  #¥Aneiugiu 3(3-0-6)

(Fundamental Biology)

wtduneu : Ll

Prerequisite : None

Tassads wihil undsmdsnuiaziunivedduveseadily Uaduusuasniauein
YoswadanTHUgNIILAZASAEVanUsNTTI MsTanInniYesddiTinuazaumainuateng
Fanm Snunslanizreagaduuaiiie Tusia Wen fiv & lifa ssuvetoisuaseasluuasywd
Fndnsvesaniuazdundon

Structure; functions; energy source and general metabolism of cells, cell
interaction and cell division; the genetic materials and inheritance; categorization of organisms
and biodiversity; cell characteristics of bacteria, protis, fungi, plant, animal, virus; human organs

and hormones; biogeochemical cycle and environment.

040713102 UfiiAnsTaAmenitugnu 1(0-3-1)
(Fundamental Biology Laboratory)
Jdafureu : 040713101 Finenitugiu wieFeusauiy
Prerequisite : 040713101 Fundamental Biology or co-requisite
Uftnssidemaenndesiuiv 040713101 F¥iveiiugu
Laboratory which corresponds to the course 040713101 Fundamental Biology
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OBE 2

040713103  adunsddmiumalulagdanin 3(3-0-6)

(Organic Chemistry for Biotechnology)

FwrTadunou : 040113003 Ladldusuininenmans

Prerequisite : 040113003 Chemistry for Scientists

nauiuazlassaiavesansdunid audAinisnenim naiente Mlnsed uay
Uiz Alivedansdunsd awmeslawnil audinasufisenvesasusznaussarifn wasansoslsunin
dafaiglan ueanased B5es NInAISUBNTANLALaUNUS 1ollu Lolud Aud1Anyvewaldunsdniy
nunsmalulagdinim

Principle and chemical structure of the organic substance; physical property;
nomenclature; analysis and chemical reaction of organic compounds; aliphatic; aromatic; alkyl
halides; alcohols; ethers; carboxylic acids and derivatives; amines; amides; the importance of
organic chemistry in biotechnology applications.

040713104  UfuRn1siaiduniddmsumalulagdanin 1(0-3-1)
(Organic Chemistry Laboratory for Biotechnology)
Fwtaduneu 1 040713103 ldunsddmiuwmaluladdinin Wselseusuiuy
Prerequisite : 040713103 Organic Chemistry for Biotechnology or co- requisite
UfTRnsifiifemnasnadesiuivn 040713103 infiBundddmiumaluladiann
Laboratory which corresponds to the course 040713103 Organic Chemistry for
Biotechnology contents.

040713107  3a¥2Inewialy 3(3-0-6)
(General Microbiology)
Jwdsdunau : 040713101 %ﬁmmﬁugm
Prerequisite ;040713101 Fundamental Biology

[

wuAfiGenanden dnvurdugiuuazlasiainening 4 ewnsuazussnfidndudons
Wil Yadesing q fidwmasdenisiesyiivln dnvasnisasyivle RGN MENNSINITREA
nafiuinwvuanisende wnvedduvesanslulewnsa Wiy lelasasuou nsdavmamgves
wuaTiBouasdien wuaiiSeuandosiiussloniuasiny

Bacteria and fungi; morphology and structures; essential foods and minerals for
affecting growth factors; growth characteristics; reproduction; culture principles; storage and
disinfection; metabolism of carbohydrates; proteins; hydrocarbons; classification of bacteria

and fungi; useful and harmful bacteria and fungi.
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OBE 2

040713108  UjUAN59adiainenialy 1(0-3-1)
(General Microbiology Laboratory)
Fdaduneu : 040713107 9advAnevily ieBousuiy
Prerequisite : 040713107 General Microbiology or co-requisite
UftRnsiifiemaenadesivin 040713107 9adineily
Laboratory which correspond to the course 040713107 General Microbiology

040713205%  WugA1En3 3(3-0-6)

(Genetics)

Juadurion : 040713101 Finefiugu

Prerequisite : 040713101 Fundamental Biology

ngufvosaning Midenendnuazmaiugnssuiliifulumungveauuna siug
A1anTUTEYINT NaveINIIARERNTugLazNINaIeRugAaRugmaniUTerIns tastuleuuaslsnnig
WugNTIN Bunazn1snuvesdu ninnsuaznalnnsaeneninyueNugNITUYeIRauUMsY iy d0d
wazaywd n1sdnANIIuugAansuUsrenaldlun1susuusaiugedunsd fvuasdnilvd
AaudRnuioIn1s nskauiug nstniliiAnnisnateiug msldnatanisiugimnssy

Mendel's theory; Non-Mendelian genetic inheritance; population genetics;
effects of selective and mutation on population genetics; chromosomes and genetic diseases;
genes and egene functions;, principles and mechanisms for genetic transferring of
microorganisms, plants, animals and humans; application of genetic knowledge in breeding
development of microbial, plants and animals to meet the requires characteristic; induction;

mutation; using genetic engineering techniques.

040713206  UfuRn1sWugAEns 1(0-3-1)
(Genetics Laboratory)
Fydadunou : 040713205 fuganans Wieiseusiniu
Prerequisite : 040713205 Genetics or co-requisite
UftRmsifiilomasnndesiuin 040713205 Wugmans
Laboratory which correspond to the course 040713205 Genetics
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OBE 2

040713217*  LILNUDATHULAZNITAIUANNINT AN 3(3-0-6)

(Metabolism and Biochemical Regulation)

F10sAURBY 1 040713103 ldunIddwmTUAluladTInIW

Prerequisite : 040713103 Organic Chemistry for Biotechnology

ﬁug’m‘uaﬁnwﬁw’lu anﬁauuﬂa&gUw&mu%&Lﬁ?jaﬁ WLNUD BTNV AT
lana Msmuauuwnueddulagnismvaueulyl nsmivgunsuanseenvesBululusalonuay
ga3lon MsliiaTesletiansaumaiiofnyifiuunuoddy

Basic of bioenergetics; cellular energy conversion; metabolism of biomolecules;
control of metabolism through enzyme regulations; regulation of gene expression in

prokaryotes and eukaryotes; the use of bioinformatics tools for studying metabolic pathway.

040713218  UHURANISUUNUDATULAZNITAIUANNINY AL 1(0-3-1)
(Metabolism and Biochemical Regulation Laboratory)
AUsAUNBU : 040713217 WUNUBATULALNITATUANN YA 1IBITEUT UM
Prerequisite : 040713217 Metabolism and Biochemical Regulation or co-
requisite
UfuRnsmaeule Inmunueddy weidamediad

Laboratory on enzymes; metabolic pathway; biochemical techniques.

040713209  waddwAszdmsumAlulagdanIw 3(3-0-6)

(Analytical Chemistry for Biotechnology)

wtAUneu : 040713103 WTBUVSIAmMSUWAlLlagdIN N

Prerequisite : 040713103 Organic Chemistry for Biotechnology

nguiiugruuazudnnisndosty dmfunuiengidasnuuuulamsndens
dzuiiu nsawa n1sanaznaw UAsen1siinaisuseneuilisdou warUjiseneondiadu Sandu
waNNTIATIEs maeillii nMsiesedlagliiaiesile Mslinmeilaslindnnismeezneuiinueu
wasuduaninsalnl dadalasuilasns il Aalasuilnsniidl lasunlansnilve uvaiaussausga
nsthluussendldlumslinmsiananififedostudadidindoaninemsduguuuysannms

Basic theory and basic principles for quantitative analysis of titration by
neutralizing acid-base; precipitation; complex formation reactions and oxidation reduction
reactions; principles of electrochemical analysis; analysis using tools; analysis using atomic
absorption spectroscopy; liquid chromatography; gas chromatography; high performance liquid
chromatography; the analysis of chemicals related to living things; advance interdisciplinary

integration to develop towards the goal of being an industrial life science.
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OBE 2

040713210  UfuRn1sieddassidmsumalulagdann 1(0-3-1)
(Analytical Chemistry Laboratory for Biotechnology)
A10sAUNRY 1 040713209 taiaTzidmsumaluladTinin wisisausmAY
Prerequisite : 040713209 Analytical Chemistry for Biotechnology or co -
requisite
UfTRnsTifiidemaenadesiuivl 040713209 wilieszidusumaluladann
Laboratory which corresponds to the course of 040713209 Analytical Chemistry
for Biotechnology

040713211  Fuafinugrudmiumaluladianmw 3(3-0-6)

(Fundamental Biochemistry for Biotechnology)

10sAUNBY : 040713103 ldunIddwmTuAlulagTinIw

Prerequisite : 040713103 Organic Chemistry for Biotechnology

wdnitEnedl anudidestunisiuadl wnilvesanstiliana aslulewsn lusiu daed
Tolng nsntheadn nsaueillulazlusiu oulsduazlaeuled Iadunazindouns Tavwinig n1sul
anu§iildiRenfunssuiuntsves jiteduaifiintuludsdinuussgndldlugramnssy

Physicochemistry; basic knowledge in biochemistry; chemistry of biomolecules;
carbohydrates; fats; nucleotides; nucleic acids; amino acids and proteins; enzymes and
coenzymes; vitamins and minerals; nutrition; applying the knowledge about the process of
biochemical reactions that occur in living things in industry.

040713212 UjtiAmsBueiitugrudwmiumaluladdanm 1(0-3-1)
(Fundamental Biochemistry Laboratory for Biotechnology)
Jyifadurieu : 040713211 Fuadiftugrudwiumaluladtanin videsusaudu
Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology
or co-requisite
UftRnsiitidemannndesivin 040713211 Tuadiftugudwiumeluladtanin
Laboratory which corresponds to the course of 040713211 Fundamental Biochemistry
for Biotechnology.
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OBE 2

040713213*  qad13nerdmiumalulagdanw 3(3-0-6)

(Microbiology for Biotechnology)

Fdadiunieu : 040713107 9ad¥ing1vily

Prerequisite : 040713107 General Microbiology

aunsglufu vlinvesgdunidlufu mmé’uﬁuésm*jwwauw%sﬂuauﬁuﬁﬂj N34
wumvm W‘LAﬁﬂ’]ﬂmi LLawﬂ']’iLW'luLaﬁN‘l"Jiﬁ Wuﬁﬂﬂﬁmﬂ’fl’iﬂuauﬂ’ﬁLWWuLaEN uaﬂmiwu%wumaqmsm
e in‘Uﬂmmu ﬂmmu%muuwmaLﬁuaf\]aumma A196199 NMINAALAZHAUIIATY NANNT
m”LiJGUaqmimua:uQmm‘wmuagammmiuqmmumiummiuiaﬂmmw LLﬁuﬂ’WU’]ﬂ'J’WiJE‘Vl’N@I’MQa
Fangnldeuauuaziindsyaviamlunisudn msAnwemAdelnl q ffeadeadeduumadu
SN iLnEe

Soil microorganisms; types of soil microbes; relationship between soil microbes
and plants; classification, genetics and culture of virus; viral genetics and culture; basic concept
of infection; immune system; human immunity to microorganisms and substances; vaccine
production and develop; general principles organization of quality control in industrial
biotechnology; the use of microbiology in controlling and increasing the efficiency of microbial
productivities; studies on current related researches as guidelines for microbial production
development.

040713214  UfURN15aTInedmsumalulagdanin 1(0-3-1)
(Microbiology for Biotechnology Laboratory)
wdeRuney : 040713213 Yafiinendmsumalulagdinin Wseiseusiuiu
Prerequisite : 040713213 Microbiology for Biotechnology or co- requisite
UfuRnsiififemaenadesiviun 040713213 aiinendmumelulaTanm
Laboratory which correspond to the course 040713213 Microbiology for
Biotechnology.
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040713303*  3AINTIUNTLUIUNITVNN 1 3(3-0-6)

(Bioprocess Engineering I)

F1dsAUneu : 040313011 Wanddmsuinnalulad

Prerequisite : 040313011 Physics for Technologists

NANNISTUNISAUIULAZBBNWUUNITIAINTIUNTLUIUNITININVDITIUHNTAUTININ
FAUNBAIANSUDINITITAULH N1TATUALERNEET0IMTIAEEUNSE JUKUULAENalNN1THERATS
FrsusiludsFnssiuvunzuazuuudedomiain q maUszgndldiissufizomstanmluguuuy
vouaduaziouluifignaiengludsufnsaifanm suisnsieneitoyalunszuaumandnaisns
Fanmw

Fundamental of calculation and design in bioprocess engineering for biological
reactor; growth kinetics; microbial anabolism and catabolism; design and mechanism of batch
and continuous bioreactors; application of immobilized cell/ enzyme in bioreactor; data

analysis on bioprocess derived products.

040713304  naluladTanwduandou 3(3-0-6)

(Environmental Biotechnology)

Jetadurion : 040713101 Finefiugu

Prerequisite : 040713101 Fundamental Biology

AumIeLazvaulnvanaluladdinindananden 9adaivendwandon n1s
denoandsnueagaunid lulefldu nsuszgndlévaluladiinmdsindeuiionsdnnisiiu
wdsu nslduseleninnveundefiamanisinens nstidnindsuaynsidnasiviud euly
dwndey wadiansthdemadanmdmiusativluiu wedansdinmiunsinnisvezuazvoads

Definition and scope of environmental biotechnology; environmental
microbiology; microbial energetic; biofilm; application of environmental biotechnology for
energy management; utilization of agricultural waste; wastewater treatment and detoxified
environmental contaminates; bioremediation techniques for soil pollution; biological

techniques for waste management.
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040713309  3AINIIUNTZUIUNITVININ 2 3(3-0-6)

(Bioprocess Engineering II)

A10sAUNDY : 040713303 IMINTTUNTZUIUNITTININ 1

Prerequisite : 040713303 Bioprocess Engineering |

NILUIUMTUENNIFINN NdnN1TIULamthgyURnsdmsunshennainIn
wiedlonnag dmsunisuenaduasnandog nsvihlieadunn nisvilindasuandanududy
mavilvuTavsvesnandumidaninee

Bioseparations; principles of unit operations for biological separations;

equipments for removal; disruption; concentration; purification of biological products.

040713311  nsAnUsZAUNTITAIIYITN 2(160%7Ta1q)
(Internship)
Fdaduneu : fesrusglvmuinivianslunguiunulivesndi 36 wiedn
Prerequisite : Core courses must be completed at least 36 credits
Analulssugaainnssy mites1unis nefgiamiaiiusznounisiu
walulagdinm vise anuuszneumsiensuduiiiendes lidesndn 160 Halus thiaueauAeiu
anulsyneunIneusenilna Iy @eseaunisinaurasesniineu dnmsussdunadunse A-F
Train in industrial factories, government agencies or state-owned enterprises
that engage in biotechnology or other private establishments involved not less than 160 hours;
present about working place before establishment; submit the internship report after training;
A-F letter grading.

040713312  A3ENANNAANY 1(0-3-1)

(Pre-Cooperative Education)

Fwdsduneu : il

Prerequisite : None

wisnAundeuvasindnwifievesiuldliAnlgmuaraunsausvauanudnsaly
nsfinaniafnu lassadvesaniafnu wdnnsidenaouuszneunsiivanay madeuannuie
adasaulaznAladun1walaIu NISRAILIYAGNAIN U158IMEIRY 938555UTVITN Fnueiiugiu
dmfufufuvRnu wmadauagiinmafumunudeya Tinsgideya oSursuazasunanisnuidi
Qﬂé]’m mathiaueau dmsussdiunadunsn A-F

Preparatory course for students to successfully secure and engage in their
cooperative education; cooperative education structure, concept for selection of resources;
preparation of an effective cover letter and resume; interview skills practice; the attitude
development; skill learning expected by employers; techniques and methods to collect and

analyze data for conclusion and presentation; A-F letter grading.
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040713313  awAvAnE 1 2(180 %Tuq)
(Co-operative Education 1)
109AUNDY : 040713312 WIHUAVNIANHILATABINIUTILIYIANINIY
wnglunguivunuliidesndt 36 miefn
Prerequisite : 040713312 Pre-Cooperative Education and core courses
must be completed at least 36 credits
wisnAunsaulumMsHnUfuamisanluanudsenoums  msiauinwea¥n 113
wisslasanuiiiiulszaumsalinnusumeluladfinm deyadnuazan sudouteufiR inasiua
Bnsie wazmsUssdiunaluns{nufuR wugdwaunmsiime dnsUssdiunaduinse AF
Preparation of students in biotechnology major for their cooperative education
experience; essential skill in preparation of the project plan in biotechnology field; data

analysis; critical procedures and evaluation criteria; A-F letter grading.

040713314*  wanwmAlulagyanw 3(3-0-6)

(Principles of Biotechnology)

Jydadunou : 040713205 Wugaans

Prerequisite : 040713205 Genetics

nann1swazn1sUssyndldvedlelinddmiuimalulagdinwadelvnd a5es55un19
walulaBfanw msdmdendeqduniddmivenamnssumealuladTinin Bnafuinumansiug
AuNIS MIvTuUTEeiuiresgiunidfomaiaiiugrumanaluladfinmluena fugiuves
weluladioulediuaznsnind mniumaluladanm n1ndoulenisideiamssduios fiRnsiu
NISHANTLAURNAIMNTTUTINN WUINITEAUANUNT0UTBLNALLLAEdRAAIMNTTUNNTININ AL
Uaonfeneginim

Concepts and applications of OMICs for modern biotechnology; ethics in
biotechnology; screening of microorganisms for the biotechnology industry; microorganisms
preservation methods; strain improvement of microorganisms by basic technique in molecular
biotechnology; basic of enzyme and fermentation technology for biotechnology; connection
between laboratory scale research and bio- industrial scale production, the Technology
Readiness Level (TRL) to bio-industrial implementation; new economic development in

relation to biotechnology; biosafety.
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040713315%  Usngmisalagimnianalulagyanim 3(3-0-6)

(Transport Phenomena in Biotechnology)

F10sAUNRY 1 040313011 WAnddmsutinmalulad

Prerequisite : 040313011 Physics for Technologists

th wazndnmadosiunsfumenaimnssy AUAYDIINAITUAL NG 19U
aunIeYdnYNaany wazaugavesnmdeu ndnmsmsmewlusmiiluvedvafisailduazsa
Talla amgaﬁuaﬂ%ml,asmimu ngFnssuNIsing N13ANBYAINTBURUUNITUT NI UAZATHHSIE
mnu¥eu gunsaluaniUAsunmdou wagnsmemarouludmin msdie mmamslumadidy
wid vouvan wazrawds nsenemaasINMeuenIndwaduazanaeluadungnieuen

Theories and principles of units dimensions and engineering; material and
energy balances; energy conservation equation and heat balance; principles of momentum
transfer of compressible and incompressible fluids; momentum balance; fluids dynamic;
pumps and mixing agitation; conduction; convection and radiation heat transfer; heat
exchangers and heat transfer in bioreactors; mass transfer between gas liquid and solid phases;
mass transfer from outside into cells and from cells to outside.

040713316* n1sUszgndldimalulagdanin 3(3-0-6)
(Application of Biotechnology)
Awtaduneu : 040713314 nanmaluladyinin
Prerequisite : 040713314 Principles of Biotechnology
nsUszgnalfinaluladfanwludiudigg 1wy graivnssueimisuaziaiosi
MSINWAT LAYARIVINTINYAT NTUWE Asuandon saviadunssdendsnudanin
Application of biotechnology in various fields such as food and beverage
industries; agriculture and agro-industry; medical application; pharmaceutics including biofuel

production.

040713317  UfuRn1snisussenaldmalulagdann 1(0-3-1)
(Application of Biotechnology Laboratory)
FwdeRuneu : 040713316 nsUssyndltmaluladtinin visesuusiudu
Prerequisite : 040713316 Applications of Biotechnology or co-requisite
UiTRnnsifidoniaenadesiuien 040713314 ndnimaluladdanin way o1
040713316 n1sUszgndldmalulagyanin
Laboratory which correspond to the course 040713314 Principles of
Biotechnology and 040713316 Applications of Biotechnology.
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040713318  nsldiadasfionanaluladtann 3(3-0-6)

(Use of Instruments for Biotechnology)

r0sAuneu - Ll

Prerequisite : None

ndnnns Bnsldasquainuiaiodiofiugiu wioeds iefesinanuunsnsng
in3eaduies Lnsesiansganduuas desilefitay Adesiinneishemadalamesrosuuudanin
Tasunns il wialasunnns @ wwaawalasan’ Sidnvslsda wissdlefifinnuddydonuise
mamalulagdinin eudasndluneslfinnis

Principle; protocol, and maintenance for basic instruments usage; weighting
balance, pH meter, centrifuge, spectrophotometer; special instruments usage High -
performance liquid chromatography, gas chromatography, mass spectrometry, electrophoresis;

tools that are important for biotechnology work and lab safety.

040713320%  &u3UN 1(0-2-1)
(Seminar)
Ar0sAuneu : Ll
Prerequisite : None
msusseewazthauesiteiiviaulanisdunaluladdinmm wdenuiiieadestu
1ATINURLAYIBIN AN
Lectures and presentations of interesting research in the biotechnological fields

or related to a student special project.

040713321*  wmalulaBanmazaulaananugiu 3(3-0-6)

(Fundamental Molecular Biotechnology)

Jydadunou : 040713205 fugaans

Prerequisite : 040713205 Genetics

ﬂalﬂLLazmiU%J‘ULmeiﬁuqﬂiium&fLuuawé’amsLﬁmﬂizmumiﬂ’m@umiﬁﬂmu
Y0eAalTin nMaseNtudfiBue nsfaudidy mAluladiduerfidue mswanRdueanenay n1s
wAlUsAugnuay mydinsesiddufidue welulaBmsaumadesiu nismuaueudaandely
nslEdiTinlasunsdauaedu M ldmAnUseloniludumaluladag 9 dunisinuas
9IM13 WagEN

The mechanism and modification of genetic information in the central dogma
of molecular biology; preparation of desired DNA segments, Gene editing; mRNA technology;
production of recombinant DNA, production of recombinant proteins, DNA sequencing, basics
of bioinformatics technology, safety control in the use of genetically modified organisms, and

applications in various technologies including agriculture, food, and pharmaceutical.
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040713322 UjtiRnaimalulagdaninszaulanana Nugtu 1(0-3-1)
(Fundamental Molecular Biotechnology Laboratory)
Judadurion : 040713321 wieluladnmsesulaianaiiugiu wieFeusiuiu
Prerequisite : 040713321 Fundamental Molecular Biotechnology or co-
requisite
UftRnsiifidemaenadesivinn 040713321 waluladTinmssdulianafiugiu
Laboratory which corresponds to the course 040713321 Fundamental

Molecular Biotechnology

040713323  viAuAnwlssumIamalulagdaniw 1(0-3-1)
(Biotechnology Plant Visit) (S/V)
Autaruneu : ludl
Prerequisite : None
Douvugaunsihalulsanugeamnssumaluladiinimviolssugaamnssu
u q MAvades lusumsNuNLNNER NsAIUANASHER NAIUANAMAIN 1A3aile N39S
T530u M3gu1avia anumvtiluienisenaivnssu
Visit the industrial factories, biotechnology, and other related industrial plants;
observe the production planning, production control, quality control, tools; plant layout;
sanitation; progress in the industry.

040713324 53 08UNTIVLLAZUINNTTUNIIMATULABTININ 3(3-0-6)

(Research Methodology and Innovative in Biotechnology)

dsAunau : 040713320 duuun

Prerequisite : 040713320 Seminar

wdnnsAefusudeuisifouaznaiaiion sidenanaluladanan nsdudu
Toyaa1n FIUTeyanIINeImEnsTININ AUnLevedlATINTITaLasILAY $1U3TY JUKUY 38013
Weow wargliuu n19iauelaTsiNTITenarIenunTive FesTinveamidulununasdnd
USEyNARUIAALATNTEUIUNITNIINGIAIERS IUNITUATYMILAEATI9aTIANIANTTUN
weluladdinm nsdAnuiiAsatestunisusznougsamanaluladiinim msfmuigsfanig
wialulagdanin

Principles of research methodology and techniques in biotechnology;
information retrieval from biological scientific databases; meaning of research projects and
plans, format, writing methods; presentation for research proposals and research reports; ethics
in human and animal research; application of concept and scientific process to solve problem
and create innovation in biotechnology; case studies of biotechnology entrepreneurship;

biotechnology business development.
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040713325  U{UANTITIAINTTUNTZUIUNITVINN 1(0-3-1)
(Bioprocess Engineering Laboratory)
F10sAUNDY : 040713309 IMINTTUNTZUIUNITVININ 2 YIDIREUTINAY
Prerequisite : 040713309 Bioprocess Engineering Il or co-requisite
V]ﬂa@ﬂu@bﬁﬂﬁﬂ@ﬂﬂﬁaﬂﬁJUfJSU’I 040713303 IFINTIUNTLUIUNTVINN 1 WagIv1
040713309 AAINTTUATLUIUNITVININ 2
Laboratory which correspond to the course 040713303 Bioprocess Engineering |

and 040713309 Bioprocess Engineering Il.

040713401  1As991uLAL 3(0-6-3)
(Special Project)
Adaduneu : dewusedvainivianislunguiviwnuiaznguivdnlides
n71 54 vdein
Prerequisite : Core courses and technical courses must be completed at least 54
credits
Tassmsfiin@nwaula viovsanadudmun Welnliin@nuduasiunisiua
ilouidaymesnumnaluladiinin dnAnsnagdowriiunsaeuuinia wazdimenunan1sufoR
nSouuUsainus
Projects that students are interested in or the department specifies; to train
students to become familiar with the research and problem solving in biotechnology; students
must pass an oral examination and submit a report of the results along with the dissertation.

040713404  @vRaANwA 2 5(450 Faluq)

(Co-operative Education 1)

wdsdunau : 040713313 anfiafnw 1

Prerequisite : 040713313 Co-operative Education |

ndnwudufifadaaiouninauiinsiluniisny wieanuusznounisd
AertestumeluladTanm Wunalidesndt 16 &awi dndnudufingenunsufiRmuuses
i sreauauimviilunsfiney dusuandsuaudiusenineinfnuiamansd
Uwe dazdinuanNanIuysznaunig ﬁﬂﬁﬂwﬂﬁ’li’lBﬂﬂuaﬁuauyiiﬁﬁdﬁiaﬂﬂﬂiﬁﬂLLﬁzMﬂ’JEJMuM%E]
anulseneumsilUBnufoRon dnsUssdiunaidunsn A-F

Requirement for student to work as an employee at least 16 weeks; preparation
of weekly report and a progress report to an employer and an academic project advisor; full
report submitted to employer and the department of biotechnology after course finished; A-F
letter grading.
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040713405* nnsdanisawandenlulsenugaanunssy 3(3-0-6)

(Industrial Environmental Management)

Jpdadunion : 040713304 weluladdinmAandey

Prerequisite : 040713304 Environmental Biotechnology

ndnnisdanisdanndenlusugaamnssy 1adesflelunisinnisdeuinden
welulafazern mseeniuuidsinmasugha msssdiuidng®in msuseliuasueusansus
UsgAnsnmiBsiinaasusia gaanmnssndaiing MIdnnisauindeunuunaimay szuunsianig
é’m?\ummé’ammﬂqmmmiu mmgmmﬂaL‘ﬁamﬁﬂmiémméjw miﬁfﬂﬁﬁsuummgmﬁ
L?WIEJ’J"ZEJ'EN ISO 14000 1SO 26000 1SO 50001 ixuummgwuwémﬁm%qmamﬂisuLLaz TIS/OSHAS
18001

Principles of environmental management in industry; tools for environmental
management; clean technology; eco-design; Life cycle assessment; carbon footprint; eco-
efficiency; industrial ecology; Integrated environmental management; industrial environmental
management systems; international standards for environmental management; production of
standard related to environment ISO 14000; ISO 26000; ISO 50001 and TIS/OSHAS 18001.

040713501  HATIVEIAEAS 3(3-0-6)

(Forensic Science)

FwdeRuneu il

Prerequisite : None

nsthanuianeeansnnanvnUssgnalilunisiigaidediasduaamg ns
Haduldnguane uaznisasing Liloaugisssudunndie fonisRiarsananneiuing uaz
UsrasAalun1Ins1aigal Men13nTI9lagisnanll Faaluazdiingl n13nTINATIEN
sfUsznaumuafivesansang q Mdue nismmaaneiafle iduny 1den 0ad MsnTralaeing
MEAIN NMIATITTOITOEUINLNG TosTeeingrey uaznInsalasnisliiaiesdenidinermans
msnseanefioliou anewdu Junsuszendldannudiuing o mundidunsdeduldnienguune

Scientific knowledge in every field applied to prove the facts in the case law
enforcement and punishment for justice to all parties with consideration from material
evidence and the purpose of verification by examination by chemical methods; analysis of
chemical composition of various substances; DNA; fingerprints, hair, blood, sperm; physical
examination; traumatic examination; evidence and examination by using scientific instruments;
handwriting examination; signatures; the application of various knowledge combined with legal

enforcement.
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040713502  2LANVDIDINIT 3(3-0-6)

(Food Biochemistry)

wdeRuney : 040713217 WIULNUBATULALNIIAIUANNINTIAL

Prerequisite : 040713217 Metabolism and Biochemical Regulation

auifnaall Ujisemnueiivasdiatvesaisiulawmse sy woulsd Lo indous
InnfunasTngiievuluems nansnuresUjiseunaniudenmnmens fesnaveadniuat
013 wWu wleiaulas lufunesituidedriuazdn il uavrdndmsioniv

Chemical properties, chemical and biochemical reactions of carbohydrate,
protein, enzyme, lipid, mineral, vitamin and food additives; impact of these reactions on food
quality; example of some food products such as modified starch, fat and oil, meat and seafood

and plant products.

040713503  wialulaBtrsiumenszine 3(3-0-6)
(Essential Oil Technology)
Fdadunew : 1l
Prerequisite : None
nEnn1suaznIzvINNslunsHAnTTuveuszve wideingiu sdevesauulnsd

Prulglunisana N1sNANEITUNBNSEIE 89AUSENBUNIMALUBIUNNUNDNTEMELAALTNA NATDY

o =

U UMoUTHNENLRDN1TYINIIUVDITIUUDIEIZAN 9 V99519018 dUDs Inlalazesual Lazn19un

0%

uhuvenszmeinliusglonilugnamnssusing o

oY

oY

Principles and processes for producing of essential oils; raw material source the
types of herbs used for extraction; essential oil distillation; chemical composition of each
essential oil; the effect of essential oils on the functioning of various organs of the body, brain,

mind and emotions; the use of essential oils for use in various industries.

040713505  walulagudl 3(3-0-6)

(Starch Technology)

Fwdsduneu : Ll

Prerequisite : None

autinaeiivazidndvosuls slavowtls uazlnduganilsa waluladnsuaauls
NAY N1IAIVANNTEUIUNITHER N15UsEYnaldUTElevdatnuda nmswdaulds daudsiagldinaiia
maadl Manenm wagnaluladTanam msvauindnsusiuazauaudRvosndnsasidldainng
nauwdeinuys

Physicochemical properties of starch; type of starch and polysaccharides;
various plant starch processing technology; process control and application of starch; modified
starch via physiochemical and biological processing; product development and property of

modified starch.
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040713509  9a%1INeNBINNS 3(3-0-6)

(Food Microbiology)

Fdsdunau : 040713213 aTvinerdmiumalulagdinim

Prerequisite : 040713213 Microbiology for Biotechnology

mudfvesgiunidhoosuazguamvesiuilan gaunidnelsadinulueims
Hadeiifinaroninaigvesgduridluonms FBnsmusuiinaitodunisluenns msldadunis
Tunsuanamsuin

The importance of microorganisms to food and consumer health; pathogenic
microorganisms found in food; factors affecting the growth of microorganisms in food; methods
to control the quantity of microorganisms in food; the use of microorganisms in the production

of fermented foods.

040713518  wAluladdanmvastinna 3(3-0-6)

(Sugar Biotechnology)

vsAuneu : Ll

Prerequisite : None

’J’mqaﬂumwﬁm LLazmiGﬁ’ﬂLﬁumusumqmmmmﬁwmaﬁiﬁmﬂﬁﬁi ANWUENIY
Tassadremedundl indveaina mswidesidudainuminuy madeundes msfudnu nsuussy
thana nsruaunsHanTRNa wawaaHiﬁaﬂﬂqmammimﬁﬂma

Raw materials for production and the operation of the sugar industry; chemical
structure of sugar; finding sweetness; percentages; degradation; storage; sugar processing; sugar
production process; by-products from sugar industry.

040713520  dafMuuAKATINATFIUNIAUWALUTAET NN 3(3-0-6)

(Biotechnological Standards and Regulations)

Fwdeduneu : Ll

Prerequisite : None

Torfvuanazngvunevesszmalnefiferdostumaluladdinim ngmainsuas
sufsutetifuainaiifsadesfumaluladiinim msvednstnsuaznindaunadyy ngvane
Aeafudsnadeunaznisdanislssnuy NSATNUANINTTIULALNITIANT mmigﬂuﬁﬂﬂ UIRIFIU
DU wmsgIuien wnsgIueneddi uesgulewedle wnsgIuiesUfuRnIg

Regulations and laws in Thailand related to biotechnology; international laws
and regulations related to biotechnology; patents and intellectual property application;
environmental laws and factory management; standardization and management; general
standards; GMP standard; GAP standard; HACCP standard; ISO standards; laboratory standards.
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OBE 2

040713522  wialulagdan 3(2-3-5)
(Yeast Technology)
Fdsdunau : 040713213 aTvVingrdmsumalulagdinim
Prerequisite : 040713213 Microbiology for Biotechnology

1% I3

yipuazAMTnYEYTad anMLINRENNINaAaNITASYRAXNTAS AN TIVEN

gas MsfndenuasUTuUaeRugtaalneItesiuananssy nanduaing « 3ndad UURMs

=

Wﬁ@ﬂﬂﬁaﬂﬁULﬁj@W’]i’]Eﬁﬂﬂ

Types and morphological characteristics of yeast; biological and environmental
impact toward growth and metabolite product from yeast; selection and strain improvements
via mutation; protoplast fusion and recombinant technology; application of yeasts in industrial

food and fuel; laboratory as relevant course materials.

040713523  wnAlulagiouleil 3(2-3-5)
(Enzyme Technology)
UsAUNBU : 040713217 WUNUBATULALNITATUANNITUAL]
Prerequisite : 040713217 Metabolism and Biochemical Regulation
mmﬁiﬂaﬁﬂﬂL?{aaﬂmamﬁaﬁugwmauaﬂ%ﬁ nsdnTunnguuadeuledviiaiig 9
Tngldmdnmsilassaiiuarufisomsduad Bnmsuenuagnmsiliusadnasnauisnislunis
UsuugneulsiliiAngudnuazauiidesmaifielivsslovilunmsuszgndliisgpamnssy
Fundamental knowledge of enzyme characteristics; enzymatic classification by
structure and biochemical reactions; separation and purification; enzymatic modification
method for specific industrial utilization.

040713527  wAlulagusuiusy 3(3-0-6)
(Membrane Technology)
Fudadunew : il
Prerequisite : None
ALY MANNITLALNWveInTzUUMRDoLtudIATIE dnuzuazylinves
Howsiu edesdefldiudowsiu nsUszgndlinszuiunisdeusiulszinneng
Definition, principle and theory of synthetic membrane process; type membrane

and their characteristic; module and device; applications of membrane process.
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040713529  aauAdAsLaTN1TaaNKUUURASELATTINW 3(3-0-6)

(Kinetics and Biochemical Reaction Design)

0IAUNBY : 040713303 FAINTIUNTZUIUNITYININ 1

Prerequisite : 040713303 Bioprocess Engineering |

wdnnisiierfuianssnufasenaiidanim saunamansvesujizeeniug
Jauna1ansveIljizendiswus dnsinisiinujiseinasdusuvesuisen nsituienalnues
nsdauifseuAmeffiinaresninninUfiten mavnaunisvessasinsinufAzen vinuay
n1seanLuuAInsURnsaledFanm mIsenuuuUiitenisn UiRsefefiinlueiesufnsaliad
Fanm iFosufnsaliaditiamiiinislafauarlifinnsSluda niseenuuunyuiiter UfAzeuuy
oynsuLATIULYLIY UFASeueudng navesemgiiuazmnuduidsoufiien madenviiavendos
Ufnsaleddann

Principles of biochemical engineering; kinetics of homogeneous reactions;
kinetics of heterogeneous reactions, reaction rate and reaction order; predictability of reaction
mechanism; effect of factors on reaction rate; search for rate equation; types and design of
biochemical reactors; design of single reaction; single reactions in biochemical reactor; recycle
and without recycle reactors; design of multiple reactions; series and parallel reactions;
denbigh reaction; effect of temperature and pressure on reactions; selection of biochemical

reactors.

040713530  waAlulagn1sndn 3(2-3-5)

(Fermentation Technology)

Audauion : 040713107 gataineiily

Prerequisite : 040713107 General Microbiology

nszurumMsninildadunds nsldedunisinunisdndemeiugnssulunisudin
mim%fqﬁaL%aﬁm%'uqmmwmiumwﬁﬂ nsvsiuuung 9 in3esUfnsalfitisaiumsusin nsauas
kAN MaivAuazmshliuTans assgmansnisutn UidRnsisenadesiuiifenin

Fermentation using microorganisms; the use of recombinant microorganisms
through fermentation; preparation of inoculums for the fermentation industry; fermentation of
various reactors related to fermentation; harvesting and purification; economics of

fermentation; laboratory related to the course content.
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OBE 2

040713531 luloiwuiwasifasdu 3(3-0-6)

(Introduction to Biosensors)

Fwdeduneu : Ll

Prerequisite : None

wmadan1nsaduiiugin nénnsmdlulewueed arstanmilldlululewsuises
M3939EsTanm M3dauasdianivse nsuamigesuinng o nsuszgnaldlulewuees

Basic detection technique; principle of biosensors; biological materials used in
biosensors; immobilization of biological materials; modification of transducers; applications of

biosensors.

040713534  n1siaNTsVBHBMasINAlUlagdaan 3(3-0-6)

(Waste Management and Clean Technology)

Fwdsduneu : Lidl

Prerequisite : None

wnasiuilinuazesiusznaudidifyuees Ussinvvewendssunse weluladnns
MdnverLaLIUEBUATIBLUUAN 9 N15AALEN NISNUAN NISIAUTIVTIN NNSVUES Wagn1STUENY
nsdnduanlduazisnisiidavezyades wdnnisnisdanisimnzanlagldinaluladazen
aeAUsEnOURAYTURBUNINARTIEZD1M Wasuazen wmsmsTastulazudlonans snuduandey
LLu’mNLLfﬂ‘Uﬂﬁﬁﬂﬂ"ﬁ“ﬂEJ%LL@%S‘U@\‘]L?EJ@JUG]T‘IEJ

Sources and components of solid wastes; classifications of hazardous waste;
solid and hazardous waste disposal technologies; separation; storage; collection; transportation
and transfer station; recycle; and disposal of solid waste; clean technology process;
components and steps of cleaner production; clean energy; rules and regulations for solving
and preventing environmental impact from solid and hazardous wastes; solid and hazardous

waste management guidelines.

040713538  Wyayulns 3(3-0-6)

(Medicinal Plants)

Fvtaduneu : Ll

Prerequisite : None

Avagulns nrsdadruunnguiivayulnslnvedeesnusznauniaadl
(Chemotaxonomy) Taduaseii vieininsvesansdrfaluivayulnsundsiidn Svdnasis o 7
KasaMSKARLAYNTAvALTENEN T q FanTatausnansddesiivayulnaiotluuszgndldly
PInUszaniu

Medicinal plants; classification of medicinal plants; chemical composition
(Chemotaxonomy); biosynthesis or the cycle of important substances in herbs; sources and various
influences that affect the production and accumulation of such substances; methods of extracting the

bicactive compound of medicinal plants for application in daily life.
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OBE 2

040713541  lnvuAiansayud 3(3-0-6)

(Human Nutrition)

AgrdsAuneu ;L

Prerequisite : None

ﬂ'ﬂmﬁﬂﬂﬂLLaZ‘UU'JUﬂ’liLﬂa‘lEJ‘LJLLU@\‘I‘U’ENE]'Iiil’liﬁlublélja’]i@’lﬂ’li ﬂ’J']iJL?]IEJ'J‘iENﬁJU?j‘Uﬂ']W
Lazn9AvlnvesdalTin nansznuvesnsdaunavesasemisionnialin Msnsrainniag
Laguinis miL‘UgEJuLL‘LJa\‘N’]mﬁ’lﬁﬁmiﬂi’izwj’mﬂ’]’iLL‘U'ﬁ‘EU puduiivluems emnsieEsy

Definition; metabolic pathway from food to nutrients; role of nutrients to health
and growth; effect of malnutrition to disease; nutrition assessment; effect of processing on

nutritional value; food toxicology; dietary supplements.

040713542  Lavuwugatans 3(3-0-6)

(Nutrigenomics)

0sRuneu Ll

Prerequisite : None

ATIUMNIBLAZUANNTT @1T9IU1TRDNITLANI0DNTDIEU maa%muazmimuwms
LEnseenUasE Uit asiunsEUIUNMSIILTURAT TR IEN T M SLAN T HANTENUYDINIFLAUR
YagusonsAnLIAtuNY LY

Definition and principle; study the effect of nutrients on gene expression;
regulation of gene that involved in their metabolism; effect of imbalance gene expression to
human disease.

040713546  Iwslulafnuazn1sUszenanI@AaINNITUNENT 3(3-0-6)

(Probiotics and Applications in Agro-industry)

wdeRuniey : 040713213 Yafiinendmsumalulagdinim

Prerequisite : 040713213 Microbiology for Biotechnology

anvazianzvedunidlungulnsluledin unumlumaiiuemis wasnasegunn
autfnisdudaqaunidnolsa nswaninslulefnuaziadosnm maluladnisieviu n1sUssynd
Inslulefinnsgaamnssuinuns

Characteristics of probiotic microorganisms; role of probiotics in gastrointestinal
tract and health effects of probiotics; inhibition properties against pathogen; production of
probiotics and stability; encapsulation technology; beneficial effect on human and animal

health; application of probiotic in agro-industry.
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OBE 2

040713557  n1sAnwwaauzisediemaluladdanin 3(2-3-5)

(Biotechnology Study of Cancer Cell)

Jyiadurieu : 040713101 FAMefiugiu waw 040713205 stugenans

Prerequisite : 040713101 Fundamental Biology and 040713205 Genetics

Tnseads nihflveswaduaziwaduuidy a35IMe1reawad nsruiunIaTaaiues
wad awdfiuguieiumadunts mhefunnudBnuazansdoiniiniglumed Tsunsunismeves
wad ansneuziiuazn1snsrnefivengaduze weadafildlunisunasuiies fuiwadusise
Ufhnsmadsneaduniadowiu UitRnsnismageumsmevensaduniaow

Structure and function of cells and cancer cells; cellular morphology; cellular
biochemical process; principle of cancer cell; receptors and chemical messenger in cell;
program cell death; carcinogen and cancer metastasis; analysis technics in cancer cell
experiment; principle of cancer cell culture laboratory; principle of cancer cell mortality test
laboratory.

040713566  winnssuduiaadanmiuianssuieide 3(3-0-6)

(Innovative Biomaterial and Tissue Engineering)

Jetadurion : 040713101 Fineriiugu

Prerequisite : 040713101 Fundamental Biology

Tnssaduagaaandivestagannillédmivaumsindmnssuideio vinms
LLasmmiﬁjugmmﬁéfm%mmimLi’faL?jaLLazﬂizmumaa%ﬁu‘ﬁaLgla‘wmmu N199NLUULAE
funmziuinnssdrfasmauuiede nsdAnwnanudide arudululfuageusimisluounan
vosuianssy Trfanuagimnsnuiode

Structure and properties of biomaterials for tissue engineering; fundamental
concepts of tissue engineering and regeneration; designing and fabricating innovative
biomaterials; case studies of current challenges and future directions in the field of innovative

biomaterials and tissue engineering

040713568  walulagnisurveadsndunnlyln 3(3-0-6)

(Waste Recycling Technologies)

AdsAunaY : 040713101 %ﬁmmﬁugm

Prerequisite : 040713101 Fundamental Biology

wanmsveunalulagmsivesdundunnlalvl ussndanazanuyugianzveweidy
miamvesdsuaznsHaniiazein msliusslominnuesds msvideviin ndsnuduna fAednm ms
AR emATIn mstdamideuasnnazneuULRy

Principles of waste recycling technology; sources and specific characteristics of
wastes; waste minimization and cleaner production; waste utilization; composting; biomass

energy; biogas; biofuel production; land treatment of wastewater and sludge.
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OBE 2

040713569  miswnzidsaiadefivdmiumaluladanmdruinuns 3(2-3-5)

(Plant Tissue Culture for Agricultural Biotechnology)

deAuneu : 040713101 %ﬁmmﬁugm

Prerequisite : 040713101 Fundamental Biology

Mﬁﬂﬂ?iLW?%LgﬁNLi@Lé@ﬁ% ﬂi%LﬂV]‘U@Qﬂ’liLW’]%LgﬁNLﬁaL?JIEJWGU LV]ﬂﬁﬂﬂ’liW@ﬂ?jWL%@
Fudufiv mafadontudniiuarormansidsniedefiy UNUIMNYDIAITAIUANNITHATEYLAULH
msnBnansyisgfinnmsinzisasadiin msUssgndnamisdeadedofiviiomeluladianm
NNATNYAT

Principles of plant tissue culture; types of plant tissue culture; sterilization
techniques involved in plant tissue culture, selection of plant materials and plant media; the
role of growth regulators; production of secondary metabolites using plant cell cultures;

applications of plant tissue culture for agricultural biotechnology

040713572 afiansuenasuazmaateuasliuzansluaudiu 3(3-0-6)

walulagdanw

(Separation and Purification Techniques in Biotechnology)

ArdeAuneu ;i

Prerequisite : None

ninnsveaaiianisuenatsuasmaeienasliuiavdouiunldlunuiases
manaluladTanan tdud n1stundss n1sndu n1sada n1sanaznaw 150589 N1TITBLAS
TAsulnns W

Principles of separation techniques and purification methods for use in
biotechnology analysis such as centrifugation, distillation, extraction, sedimentation, filtering,

evaporation, and chromatography.

040713574  FUALATWAIIUNINYININ 3(3-0-6)

(Biomass and Bioenergy)

Jytadurion : 040713101 Tainefiugu

Prerequisite : 040713101 Fundamental Biology

¥ilauareiruszneuvesdinia wanmswazmaluladluniswdsuulasduia nns
WAmaINAITn LAzie N ead T URG s LT Msliesgiduyuresgaanssudaig 1
Uszgniliunadmiudundndurigiuiinmnwazinaluladdinindun

Types and composition of biomass feedstock; principles and technology in
biomass conversion; biofuel and bioethanol production for bioenergy; cost- effective analysis

of biomass industry; applications of biomass for bio-based products and white biotechnology.
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OBE 2

040713576  FasaunarIansausutinmalulagyaniw 3(3-0-6)

(Bioinformatics for Biotechnologists)

Fydaduneu : 040713205 Wugaans

Prerequisite : 040713205 Genetics

feuuazyinvesdayan1ainin MIAumdeyanliinmanguteyauun3eye
dutnesiin nsldiadesflontsdransaunadiniuniseenuuulnniuefuasinsuluau
wealulag@inmlaana mswssuiisudaduinadlelnduarlusiu nmsadawnugiiduld waznis
vurelaseadiellsiu msuszgndiaiesilenisdaasaumaldiiionsvlandsuifofu
waluladyinin

Definition and types of biological data; searching for biological data from a
database on the internet; the use of bioinformatics tools for designing primers and probes in
molecular biotechnology; comparing of DNA and protein sequence; building phylogenetic
trees; predicting the structure of a protein sequence; application of bioinformatics tools for use

in response to biotechnological research.

040713578  wWAllAETININNINITHANE 3(3-0-6)

(Medical Biotechnology)

FwdsRuney : 040713205 Wugenans

Prerequisite : 040713205 Genetics

Munvesmywd lasansilunuyed naAnlsansiugnssy wdesmneluanaaiy
msAudugnudeyaaiusmeiniesdionsiiamsauma nsoonuuunIfemanisunnduasaisisaan
wadludndd miunuideamunalulag@iaimnianisunnd  nsussgnduaziadnimalulad
MatugnIsuNsnndadieln

Human genome; human genome project; molecular biology of diseases; single
nucleotide polymorphism (SNP); searching of SNP database using bioinformatics tools; research
design for medical and public health; metagenomics for medical biotechnology research; the

application and consequences of modern genetic technologies.

040713580  inAlulag¥iniwiiauaznisussanaly 3(2-3-5)

(Mushroom Biotechnology and Applications)

Jendsduneu : 040713107 qadiineniily

Prerequisite : 040713107 General Microbiology

Finen Jadumsiasafivle nsdaduunaeiugiiniasesiouaziinnianisunme
mamziftadesiu ndnnsmameluladfinmietudin uasnisUszgndldosdusznavvoadialy
AAMNTTUNIBNALULATYIN N

Biology of mushrooms; suitable factors for mushroom growth; identified
economic and medical mushroom species; fundamental of mushroom cultivation; principle

biotechnology for mushroom; applications of mushroom composition for biotechnology.
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OBE 2

040713581  AIAALI@ATMNTTUYINN 3(3-0-6)

(Biological Materials for Bio-industry)

FwTaduneu : 040713103 aduvsddmsumalulagdinin

Prerequisite : 040713103 Organic Chemistry for Biotechnology

deildunainaindis dnd uarqdunid lusssuvfuazrandnainnisinyns
a"mﬂﬁzﬂauLLazauﬁamq%aLﬂﬁﬁﬁmmﬁﬁ@ mMsdsunlammanivaziidnd nalnnisideuudas
asweiififlogludiian nsiiuinu mandatasusiandiian msifiuyadvesiianlugnamnssy
PINNATUAN 9]

Biological material from plant, animal, and microorganism in natural and
agricultural products; important biochemical compositions and properties; chemical and
physical change; chemical mechanism in biological materials, preserved of biological materials;
bio-product from biological materials; value-added in the bio-industry.

040713584  walulaglusaledinuazlusAudaisaumanians 3(3-0-6)
(Proteomic Technology and Protein Bioinformatics)

Jundadudeu : 040713211 Fueditugudmiumaliladanm

Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology

AMNRINELAsRENN1TURslUsALadN duunUszianasanalulaglusiledn nigld
weluladlusalefinlunsnmamedawasUSinalusiu msiengilasaaasniiiveslusiudae
mslilusuinansaumanans Foufifeaiulassaiauazmsdnduunlusiu sadeuiSuazngud
dmiun1smuagiiaseilasiaisauifvedusiu n1sdnasenisduiudaduana Seuinisld
lUsunsuuazgenuaslunsdnwinisdnasinisduiudaduiana waransigsluana n1sussend 1d
Auseullsiudiasaumamanslunusumalulagdinm

Definition and principle of proteomic; proteomic technology classification; the
use of proteomic technology for the identification and quantification of protein; protein
structure and function analysis by protein bioinformatics; protein structure and classification;
experimental and theoretical methods for determination and analysis of three-dimension
protein, molecular docking simulations; molecular docking programming and software;
molecular dynamics simulations; the application of protein bioinformatics knowledge in

biotechnology research.
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OBE 2

040713586  walulaglusiunazingu 3(3-0-6)
(Fat and Oil Technology)
Jundadureu : 040713211 Fuailitugiudmsumeluladdinm
Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology
iin Taseadne winit wavauTAveslusunazintu nsduaseiuaznisdeseans

gy nsvuaunsmsasanag v liuiansveslutuwesiduaniivuazde’ matlansdaudslodi
wAnSulutuwazisy mim‘uammmwLLazmiLﬁU%fﬂmlsuﬁuLLazﬁﬁ:ﬁu

Types, structure, functions and properties of fat and oil; lipids biosynthesis and
degradation; extraction and refinery process of fats and oils from plant and animal; techniques

of lipids modification; fat and oil products; quality control and storage of fat and oil.

040713588  wAlUlaBNISAURIIILAZNITBDNLULEN 3(3-0-6)

(Drug Discovery Technology and Drug Design)

Jundefureu : 040713211 Tuedlitugrudmsumeluladianm

Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology

Usstnnvesenfildlusnunisunng sulufseniiiug Tassa$omaeivesen nalnly
nstfudsvesenselusiiudmne nalnnsaesn L%ﬂﬁﬂﬁiﬁﬂumimmaauqm%“ua&m nAEaUTIU
dnfneas mswaniuarnseenuuuelagldmaiansdauad msaawuusiaeddunisaaeugns
glusgAunsAdiln NMsasiauuIaedlunIsnegoueaNITyAAa

Drug classification in medical use including antibiotics; chemical structure of
drugs; Inhibitory mechanism of drug; drug resistant occurrences; Drug efficacy assessment
methods; animal model; drug development and drug design using biochemical techniques;

pre-clinical model for drug efficacy assessment; personalized medicine.
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OBE 2

040713590  laauaznisuszgndldnianalulagdanm 3(3-0-6)

(Virus and Applications in Biotechnology)

dsAuneu : 040713213 a¥ninendmiumaluladdinw

Prerequisite : 040713213 Microbiology for Biotechnology

1sa /e nsdwunhisa lasalunuafise Tasaludia 1h5aludnd laseadrwedsa
At uauvedhida 299sTinvedhda lseitinnsindelida nstiestudnveloas wmeluladads
falunuailise msshwidshifaluwuaiises hidagnuay wivglisa Imanssudiuun 1asalu
wuaisy nsuuaedulaglelasa nsuawatu AuUaendunisinin

Viruses; phage; virus classification; bacteriophages; plant viruses; animal viruses;
structure of viruses; viral replication; viral life cycle; host defense; phage display technology;

phage therapy; recombinant viruses, viral vector; viral gene transfer; transfection and biosafety.

040713591  AAnssudaluana 3(3-0-6)

(Biomolecular Engineering)

Jutadunion | 040713321 waluladFanmszdulmanafiugiu

Prerequisite : 040713321 Fundamental Molecular Biotechnology

WUUTIADINNANAAIANTUBITILIANAKALNTLUIUNITNITININ NTENATIEVEY
ienannandueilusl Imnssuamiueddy waluladfdueuazensidue lulowuwwesseiuigad
Fenssulassadng dmnssueuleyd nsdsukuUgaInIN nsUszgndldlmnssudaluianaids
wialulag¥inin

Mathematical modelling of biomolecule and biological processes; artificial gene
construction for producing novel products; metabolic engineering; DNA/RNA technology;
cellular biosensor; structural engineering; biomimetics and applications of biomolecular

engineering in biotechnology.

040713592 @13¥alaanalBalssenananisunng 3(3-0-6)

(Biomolecules for Medical Applications)

Jdadureu : 040713101 ToAmefiugu

Prerequisite : 040713101 Fundamental Biology

wnasiinn lassadrauazmifddguesanstaluanalunisillimdifdads Snviuay
Josiulsa nsdifinwvesnisidmaiamenudiluanalunuidewagidadenenisunmg wuililnl
VNPUTIIVAERS

Sources, roles in the structure and their potential functions of biomolecules to
diagnose, treat, and even prevent diseases, case study for biomolecular techniques used in

medical research and diagnostics; emerging frontiers in iomedicine
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OBE 2

040713593  msiwiziABauAzauARIBauda 3(2-3-5)

(Animal Embryo Culture and Management)

Fydadunau : 040713205 WugAans

Prerequisite : 040713205 Genetics

Tassadauaznsiasqpivlnvosngeudnd msilsfvoshsoudailuungn sosluud
Aeadedlunisileia msietaiuln wasnmsraenvesdariun edeiifinadenisuvisresdnd UfoRnis
nMsidpesgoudaiun UiTRnsnsinaunisiasguessaseudaiun YiiRnsnisasiaaey
WugNIINVOIFIBOUdNIUN

Structure and growth of animal embryos; implantation of an animal embryo in
the uterus; hormones involved in implantation, growth and the birth of land animals; factors
affecting animal miscarriage; raising land animal embryos laboratory; monitor the development

of land animal embryos laboratory; genetic examination of land animal embryos laboratory.

040713594  @nseRNAVENISTINMYAAgeINTiY 3(3-0-6)

(High-Value Bioactive Compound from Plants)

Jutadunion | 040713101 Faineiiug

Prerequisite : 040713101 Fundamental Biology

Auve Msdnsuun wazundsingAvlunisndnanseengniniesiininaindis
NITUIUNTHAALAENIIVAdBUAMAaNTAN1S TN asoengnEn1eaiinIwaIniiy n1sUsEgndld
anseengnseTinmandiy nslieseiianssunennudufiviesarsesngndniedaninae
TUsunsumaNiImes

Definition and classification of plant bioactive compounds; raw material sources
for plant bioactive compounds; production process and biological properties test of plant
bioactive compounds; applications of plant bioactive compounds; In silico activity or toxicity

analysis of plant bioactive compounds.

040713595  maluladdanmiiieszuuavnsdeiu 3(3-0-6)
(Biotechnology for Sustainable Food Systems)
Furderuneu - ladl

Prerequisite : None

']
v (Y] a

unumreunaluladdinimlunisinnisiuaummessaulanitneareeiunisng
9113971898y Tawuins LLazmiQLLa?mmﬁau FIWAIMANNTT N15UTLYNA bAZITHTIINVOY
waluladFanmlunisdaasunisinensisdulazanusiunmieemis

The role of biotechnology in addressing global challenges related to sustainable
food production, nutrition, and environmental stewardship; The principles, applications, and

ethical considerations of biotechnology in promoting sustainable agriculture and food security.
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OBE 2

040713596  UgyayrseRugdmsumalulagdanin 3(3-0-6)

(Artificial Intelligence for Biotechnology)

Fr0sAuneu: Ll

Prerequisite : None

nannsuazdnanmlunisuszynadygiussivglugnaivnssumalulagdinin
i3nsiletlyguseAvsdmiumaluladdinm dnenmuestlyguseAuvslunstisdaaiunside
VRTINIMNNNITUNNG wazNI5NEe3s Taddnnastatunislilygiusshvgluniseonwuunaznis
Jansgnamnssumalulagdinn

The principle and potential applications of Artificial Intelligence in the biotech
industry; the Al tools for biotechnology; Al’s potential to help promote biological medical and
agricultural research; the limitations and promises of using ML in the design and management
of biotech industry.

040713597  wialulaguauiiuan 3(3-0-6)

(Antibody Technology)

Jndadureu : 040713211 Fuailiugrudmsumeluladdinm

Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology

Tnssadauasnihiiveswoufived nisdmdenweuiived ANuMaINNaIBvDILeUT
Uef Imnssukeuiiued nsudateunived lnwuweuiiued lawesueuiived nsusuUnudn e
Yoaauiived MyUszyndldueuiueinanalulagdinim

Structure and function of antibody; antibody selection; diversity of antibody;
antibody engineering; antibody production; domain antibodies; chimera antibodies;

characteristic antibody improvement; application of antibody in biotechnology

040713598  wadialugtudmiun1siiameilaedais 3(2-3-5)

(Basic Techniques for Bioassay)

Jundaduneu : 040713211 Fuaiiugrudwiumealuladdanm

Prerequisite : 040713211 Fundamental Biochemistry for Biotechnology

wedafiugudmsuialinset nisliwaddniudedninaaes n1snsradeugns
9T sTildaInadunds fiv uagdnd asfifdamanaudAavidalse Mandauoufiaunie
weufivedfildludrieser nsenmsaeumudufiviewad nsnsavaeunsmessiuwadiuvaen
NAADY

Basic techniques for bioassay; the use of animal cells or experimental animals
for bioassay; bioassay of the bioactive substances derived from microorganisms, plants, and
animals; bioassay of therapeutic agents; the production of antigens or antibodies for use in

bioanalytical assays, the cell cytotoxicity assay; the cell death assay.
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OBE 2

040713599  wialulagdanmniednanans 3(3-0-6)

(Biotechnology for Animal Science)

F1UsAUNDY : 040713314 wdnimaluladgdinin

Prerequisite : 040713314 Principles of Biotechnology

fugruveanaluladianwmeiudnd nisussgndlfnaluladianiniudadniuas
fnidseiily stugimnssudiudnd weluladtnmdmiunisanemnsdnd nsdanisvendouay
YRIANTININNIHERUAFHT AluladTinmmianmdnamansludon dvg malulag¥ininmia
donaansluouing

Basic of biotechnology for animal science; application of biotechnology for
livestock and pet; genetic engineering in animal; biotechnology in animal feed; livestock
production waste and co-product management; biotechnology for animal science in
commercialize; biotechnology for animal science in future.

040713600  n&vYaTIINEIMIUNALULABTINW 3(3-0-6)

(Pharmaceutical Microbiology for Biotechnology)

Usduneu : 040713213 a¥ninendmiumaluladdinn

Prerequisite : 040713213 Microbiology for Biotechnology

anauifvesgdunidelsalunyud arsivaingdunid nalnnishosuidoug
nstlasfunarauamtogaunisiifiauddymandvmans/maunnd n1sdansegnsmadanin
nsUsegnaliindyaatvingmumalulagdinm

Characteristics of pathogenic microorganism in human; microbial toxins;
mechanism of antibiotic resistance; prevention and control of pharmaceutical/medical
importance microorganisms; evaluation of bioactivities; application of pharmaceutical

microbiology in biotechnology.

040713601  aYIINYNEMTUFUNNUATAIUY 3(3-0-6)
(Microbiology for Health and Beauty)
wdeRuneY : 040713213 aT¥inerdmsumalulagdinn
Prerequisite : 040713213 Microbiology for Biotechnology
aiTineuariafivesgdunid unumuesgdunidlundn Sasifloguain TngAunis
0T inelensnanndndasiifieguaim e waziedesdiens amnudufivuagnisuives
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Pduniduunden nalnniseenguiuaznisldarsfuds nismaasudszansaimvesarsiude
ngtetaduifeafiugdunidlundndusiiioguaimuaziaiosdions

Physiology and biochemistry of microorganisms; role of microorganisms in
health products; microbiological raw materials for the production of health, beauty and
cosmetic products and cosmetics; toxicity and allergic reactions of contaminated
microorganisms; mechanism of action and use of preservatives; preservative effectiveness test;

regulations regarding microorganisms in health products and cosmetics
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OBE 2

040713602  waluladnistrdatnde 3(3-0-6)

(Wastewater Treatment Technology)

Fdadiuneu : 040713107 adving1vily

Prerequisite : 040713107 General Microbiology

AravInY wisstiiauaydnunsresinde wdnmsiifedestumslinseinuaim
venuazide Wﬁ’]ﬁma%ﬁﬁgﬂumiaaﬂLLUU'ﬁWUﬂ’]ﬁ@ﬁ']LE&J mMyindnsnisiva nsiiusedng
1 Mé’ﬂﬂﬁLLﬁs%%ﬂﬂiﬁugﬂuﬁuaaﬂ'ﬁzmumiﬂﬂﬁ’mﬁﬂL?iwhd 9 NTTUIUNITNNNIYAIN NTTUIUNT
MLAT NTZUIUNITN TN Lazn1TInn1Taznau Jaynilaznisuily nsewanszuutdnidEe
ﬂﬂiﬁmLauig‘UULLaszﬁﬂﬂﬁmUﬂu@LLﬁixUUﬂﬂﬁmﬁﬂL?ﬁEJ

Definition; point source; and characteristics of wastewater; principles involving
analysis of water and wastewater quality; design parameters for wastewater treatment system;
flow measurements; samplings; principles and fundamental procedure of physical, chemical,
and biological treatment processes as well as sludge management; problems and solutions;

calculations of wastewater treatment plant; system startup and operation techniques.

040713603  @1379udlBuazAIUUARANY 3(3-0-6)

(Occupational Health and Safety)

Judafunio : 040713107 9aT7ne1vialy

Prerequisite : 040713107 General Microbiology

wdnmsluiefuedreusfouazarutasads msemans nsifvinuuarnis
Hosfudunsey gURmauazauUasadslunisiiy gunsaliiennulasnds Jesfudruyana
ﬂﬁiﬂi&ﬁﬂﬂ’ﬂﬁﬁﬁﬂ N5IAN1STRUALIUATIY D1TRUINBLazANUaRAseluN1SUSEURa NSENU
NeRUINEON

General principles of occupational health and safety; ergonomic; storage and
prevention hazardous; accident and occupational safety; personal protective equipment;
safety equipment; risk assessment; hazardous waste management; occupational health and

safety in environmental impact assessment.

040713604  AAanssudnaldmsumalulagdanin 3(3-0-6)

(Biochemical Engineering for Biotechnology)

A10sAUNDU 1 040713309 FNTINATLUIUNITTININ 2

Prerequisite : 040713309 Bioprocess Engineering |l

nan1skaznalan1diainssudail aunadiansvein1siulnvesgiunsd
WUUTIABINNANAAIER SYBITTUUTINN Wadlazn1sasaiivlavedead deufnsaldnnimuazng
DONLUY m5L‘-\]§ﬁyL@Uim%’e}ﬂﬁ;auﬁ%ﬁjuazmiLWWLgsJﬂ ‘1/1‘Li’1EJmiLLEJﬂLLaSmiVTWU%QVIé

Principles and techniques in biochemical engineering; kinetics of microbial
growth; mathematical model of biological system; cell and cell growth; bioreactor and design;

microbial growth and cultivation; separation and purification units.
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040713605  walulagwassudie 3(3-0-6)

(Green Energy Technology)

ndeAuneY : 040713101 %ﬁmmﬁugm

Prerequisite : 040713101 Fundamental Biology

Honuvounaluladnasudiler viavenaudilden nsnaanasudilvinay
wAllagn1sAnuNEaNIy A1508NLUUNSTUIUNISHATN1SIANISHATIIY N1sUszendldnalulad
nanuaReIlugnamMnIsy

Definition of green energy technology; types of green energy; green energy
production and energy storage technology; process design and energy management;

applications of green energy technology in industry.

040713606  AAMNITUTANYINN 3(3-0-6)
(Biomaterial Engineering)
W dsRUneY : 040203124 ANAFIAASHINTUGAAIMINTTUNYAT Uag 040713101
Fomeugn
Prerequisite : 040203124 Mathematics for Agro-Industry and 040713101
Fundamental Biology
nanN1IN19TaTInIN N33 U Tandinan n1seeniuukarn1sNanTanTInIm
wuudraemadamansiaznisairaiuuinaesdmiuiandinin audnvuziazguaudi
N193MINTINVesTaNTININ FFnTRTradeugudnvuziaznisldiaTealiodmiuTagTanw
nsUsegnaldiandinm
Principle of biomaterials; classification of biomaterials; design and production of
biomaterials; mathematical modeling and simulation for biomaterials; characterization and
engineering properties of biomaterials; characterization methods and use of instruments for

biomaterials; application of biomaterials.
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040713607  AeanssulusAu 3(3-0-6)

(Protein Engineering)

Jydadunau : 040713205 Wugaans

Prerequisite : 040713205 Genetics

nEnnsfugweimnssulusiy melulatlunisuanlusiuuasnsyilusauls
u3avs wadiamslinseilsiulagliistuguneduaiuasnslfintosdiotugs nsieseiuas
nsisuanulusiu nslelusunsuieszilaseaine 3 46 nsadslunaveslusiunisinuladuas
ahalusiudeudevielusiugnuaniilelflunsihluuszyndldlushugnamnssy

Principle of protein engineering; technology in protein production and
purification; protein analysis techniques both biochemical basic techniques and advance
analytical instrument; protein sequence alignment; 3D structure analysis; protein modelling;
modification and recombination of existing proteins to produce conjugated or recombinant

protein for industrial applications.

040713608  wWulna 3(3-0-6)

(Peptides)

ArvsAuneu : ladl

Prerequisite : None

Tasaads qruantAnihiiddyesdulng walanisdaamsi Tinmesidulndues
mseenuuusauUaaiteiismihfluuulndliinudnvasfmnuiideans nmsussandldudindly
AUV 9 LU 87 TTu Faian

Structure properties and functions of peptides; peptide synthesis and analysis
techniques; peptide design and modification for de novo desired peptides; applications of

peptides as drug, vaccine, biomaterials.

040713609  wWaAwaiTanwiiaaudedy 3(3-0-6)

(Sustainable Biopolymers)

Jutladunion | 040713101 Faineiiugu

Prerequisite : 040713101 Fundamental Biology

ATNUNRLIBVDINDBLUDTTININ NITTATIMUNUTLLANVDINDALUDTTININ UWAEIVDS
Togavlun1snaanefiuesTInIn NsEUIUNINEANEAWBITINN 1ATIETMaNIgn LAz AELUR
el Msdmedwestinmlvdszyndldlugpavnssy

Definition of biopolymer; biopolymer classification; raw material sources for
biopolymer production; biopolymer production process; physical structure and chemical

properties; applications of biopolymer for industry.
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040713610 @ wsilefduuazuIanssudann 3(3-0-6)

(Functional Food and Bio-innovation)

FwTadunou : Ll

Prerequisite : None

nEnNTuazLLIARNUgLLAzRUIAMLR B T URAA S uT 0 sTlas T egun
ML wnAnuazUssanvesnandusiommsisiduTanmiiieguaimedasing q Afinsinmuiuay
uilnadueglutiagiiu ulsems dmaledlnueaeilsd Tnslulefin naaludulaBusnanswidy
naulewAT 3 1NABLILAINITU NINAIALALANYA NN NTINIVOINANANI NYUNLLaYNITAIUAY
wanSausiwnsilsituiteguaim wuaAdlunmswaruiansalvavoswandousi

Fundamental and basic concepts of functional food; development of functional
food; product concept and type of functional food that developed and consumed; dietary
fiber; oligosaccharides; probiotics; omega-3 polyunsaturated fatty acid; vitamins and minerals;
marketing and business potentials and food control; regulation of functional food; concept of

innovation and development of new product.

080103001  A1W1d9NgE 1 3(3-0-6)
(English 1)
ArvsAuneu : laidl
Prerequisite : None
vinwensils maye Mse1u uazmaifeu msdemslunuuazisinsuszdiunuuing
mMysudontihuuudy madeulstlen
Listening, speaking, reading and writing skills; communicating in simple and

routine tasks; readind short passages; writing sentences.

080103002  A1WNBINAY 2 3(3-0-6)

(English 11)

Wtaduneu : 080103001 NN 1

Prerequisite : 080103001 English |

Winwemsite Msya N1 wazn1siTou Nsdeans uwagnsuampnuAndiuluiided
fuine MesuuneuTiemty madeuussluneudeu uazdoniedaie

Listening, speaking, reading and writing skills; communicating and giving opinions
toward familiar topics; reading long passages; writing complex sentences and simple

paragraphs.
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080103011  9iNWLNISISIUNIWIDING W 3(3-0-6)
(English Study Skills)
Fwdsduneu : 080103002 NMWIBINGY 2 138 080103063 NMsldn1wdsngy
Prerequisite : 080103002 English Il or 080103063 Practical English
walananvaglun1siseunwding e eiiusednsnin mIdnn1siseuimenuLes
mMseueg1iUsEdnsaIn Nsgeny msdanisteya msaatuiings nsasuuasmsussandnugiy
Tluannvaneanan
Various techniques in effective English, self-organization, effective reading,
extracting information, organizing information, note-taking, summary and application of knowledge

to various fields.

080103018  ATWI8INGELABNTHIY 3(3-0-6)
(English for Work)
Jwdadunau . 080103002 NMw18aNgY 2 %38 080103063 N5tin1w1dengy
Prerequisite : 080103002 English Il or 080103063 Practical English
vinwensldnteiiionsvineu nnsafaseu n1sduntvalay nmsuugid a9
AUNUIMIIINTANY NSTEUBWA NSTRYNY NSANTUNITUTEYN N1TBUNIEAUAILAZUINITVRS
U3 NM51959005es MsUsEiuNanTU RN Maiumaiiessia
Language skills for work, job applications, job interviews, making introductions,
telephoning, emailing, making appointments, running meetings, describing company products

and services, negotiating, performance reviews, business travel.

080103019  AMTMIBINGUENNSULNINGANERAT 3(3-0-6)

(English for Scientists)

Jwdadunau . 080103002 NMWBaNgE 2 %38 080103063 N3MEA1WIBINgY

Prerequisite : 080103002 English Il or 080103063 Practical English

Winwen13ile N1 115810 waEMISWgY AMuIngImEans s1eunmaaedlagld
BNAN519Be M aueray Anvimada unay wnasmamaia MsauwLREfUNSIaY
YesinInerans Weuduiindenu Swauazlaseu

Integrated skills of listening, speaking, reading, and writing in science; writing
experiment reports with references, oral presentations, technical terms and articles,

specifications; conversations in relation to scientists’ work; writing memos, emails, and projects.
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080103030  n1sdURENNENAENS 3(3-0-6)
(Strategic Reading)
Jwdadunau . 080103002 NMWIINgY 2 %38 080103063 N13ldn1w18Ingwy
Prerequisite  : 080103002 English Il or 080103063 Practical English
nagnéniseu mssrunuuanufiafienilannuddey nmssruuuvaunuiaiien
foyatanns mamaeazBenatuayulannamdnanunanudfivinisuazunanuiiily msiamn

Reading strategies; skimming for main ideas, scanning for specific details, and
identifying supporting details from academic and general passages; English vocabulary

development.

080103032  M1sLliBuganti 3(3-0-6)
(Paragraph Writing)
Fwdadunau : 080103002 Mw1SINaY 2 %38 080103063 N15kEN1WIBINgY
Prerequisite : 080103002 English Il or 080103063 Practical English
NTzUIUNIMaTeu nsidlsugeniuuuianiios vssesuaznIsIRMgNALAY
onfeg1s eadUsznouvestonth mslideyateundulaeiiion
Writing process; paragraph writing; narrative, descriptive, and reason and

example paragraphs; paragraph components; peer feedback.

080103034  NISEUNUINIEIDINGE 3(3-0-6)
(English Conversation)
JwdsRuneu : 080103002 N1¥18INg 2 se 080103063 N1sldn1w189ngy
Prerequisite : 080103002 English Il or 080103063 Practical English
vinwensdoasnwdangy nsye nsils uagmsoenides nsldawdantii
Adny wazduaulunisaununnwsaingwludinussdniu
English communication skills; speaking, listening, and pronunciation; functional

language, vocabulary and expressions in English conversation in daily life.
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080103035  n1suduaUInUaIfI8ATBI9Ng 3(3-0-6)
(Oral Presentation in English)
Fwdsdunau : 080103002 NMWIBINgY 2 138 080103063 N13lEn1w18INg Y
Prerequisite : 080103002 English Il or 080103063 Practical English
finwznisyainaueszduiewiu nsldniwinie mslfidsaa n1soenuuude
Usznaunisiiaue laswaiaunyndiaus ﬁwmummé’qﬂqmﬁmﬁuﬁm%mimﬁwLaua dunu
dufuumi ilewmdn unagy Usvloadon
Basic oral presentation skills: physical delivery, vocal delivery, visual aids
designing, presentation structure; English expressions for basic presentation, English phrases for

introduction, body, conclusion, transition.

080203901  wuywdfudAu 3(3-0-6)

(Man and Society)

wtAunou : Ll

Prerequisite : None

Anuduiusresuyuiuardiny Anuuyuduaznisnaiugiu msdnssdou day
Sausssy aotunnednn nsdsuwansdsey Joydseuuasmsiaundsey

Relationship between human beings and society; human society and
settlement; social organization; culture; social institutions; social changes; social problems;

social development.

080203904  nguangludInusEIIiu 3(3-0-6)

(Law in Daily Life)

Fudaduneu : Ll

Prerequisite : None

aﬂHiu”LLa”'J’JGNu']ﬂWTUENﬂ:;]‘Vill'lEJ ‘U'ﬁ‘“Lﬂ‘VIﬂa'MM']EJ ﬂ’J']iJﬁW‘lJ%’]Hﬂ{]ﬂiﬂEJVILﬂEJ'JSUEN
mmummﬂi“amu ﬂ’]ﬁVli']Uﬂ\‘iﬂ‘VlﬁLLa”ﬁquIGU@\‘muLENi’JlIﬂQﬂ'ﬁm’]i‘wa%ﬁ(ﬂ’mﬂaMlI']EJ‘UENB\IE]UL‘WE]
ﬂ’]iLUUWGLQJENVIWUENﬁﬂﬂiJ

Characteristics and evolution of law; types of law; basic legal knowledge for
everyone in their daily lives; awareness of individual rights and responsibilities; respecting the

rights of others to fulfill good citizenship.
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080203905  iAsegAransludInUsEd1 U 3(3-0-6)

(Economics for Everyday Life)

Fwndeduneu Ll

Prerequisite : None

nsAnlufInTsuMAATYAdludIny N15USlaA N1980N NMTRULAZNIIFUIAIT WU
Wl [ule N15AISTUIR N15ANTENINNUTENA UTernulAs YN0 deu kulfnAsugianaLiie s
NSUILWIANNIBATEATERSUTEENALTIUTIn U a1 Tu

Economic activities in society, consumption, saving, finance and banking,
inflation, deflation, government finance, international trade, ASEAN Economic Community,

Philosophy of Sufficiency Economy, application of various economic situations to everyday life.

080203907  §3natuAINUIZINIY 3(3-0-6)

(Business for Everyday Life)

wdadunew : il

Prerequisite : None

ANNAIAYYINlUAInUTEINTY anIMKIndeNN19gIAY JULUUYeINITUTENBY
gafaunUIMLagnthfinagsia msdanisteyauazimaluladansaumanisgsfa a3us533mnagsia
uazAUSURnvaURadIAL

Importance of business in everyday life, business environment, forms of
business, business roles, business information technology management, business ethics and

social responsibility.

080203909  iATWINY N15tRY WAAIANTMUSTTUVRIUTEINA 3(3-0-6)
nguUsEYIANDNTL
(Economic, Political and Socio - Cultural Aspects of ASEAN Countries)
JrsAuneu : 1l
Prerequisite : None
mdiAeafuUszmaine lunguussmauendeuluifnaansugia msides
LAZAUMAINUAIENIIIUTITN
Introduction to countries of ASEAN Community based on multidisciplinary in

economic; political; social and multi - cultural dimensions.
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080203914  HUsznaunsuinnssyl 3(3-0-6)

(Innovative Technopreneurs)

FsAuneu : laidl

Prerequisite : None

wndaderfumsidudussnouns msdiugshia msimunduiussuinsuianssa
nsiaulunagine wadanisinauelunagsia nsdanisninddunadyanaznguanei
Aedes

Concept of entrepreneurship; business initiatives; development of innovative
products, and services; business model development; pitching techniques; management of

intellectual property and related laws.

080303101  InFmenvialy 3(3-0-6)
(General Psychology)
Fwdadunew : 1l
Prerequisite : None
nuinedninen Jadoiddvsnadenginssunyed Wannsvesmysd msiioul
n153u3 wnddayan e1sual yadnan guamInuaznisusu
Theories of psychology; factors affecting human behavior; human development;

learning; perception; intelligence; emotion; personality; mental health and adjustment.

080303102  InInendeny 3(3-0-6)

(Social Psychology)

Fvtaduneu : Ll

Prerequisite : None

WYANTTUINMFUFTUNUSNF AL vauLUAkaEITNMIANYIvRdAnIneNdny Mny
MsfAnuazMsfindunsdIny laaRRLazMTUABULaNaInAR STTNTIRvRINYEELATA LAV
meTansssn msliuinla msndosnunaznindedls SnSnanduuagnszurunisndu ead A
12517 wazgautauds auveunenazaulnddn ngfinssudesedenuuaznisiieinie
nsUssgnaldanuimalninedeaslugindsedniu

Behavioral patterns based on social interactions; scope and approaches of social
psychology; self and identity, cognition and social judgment; attitudes and attitude change;
human nature and cultural diversity; persuasion, compliance and obedience; group influence
and group processes; prejudice, aggression and intergroup conflict; attraction and intimacy;
prosocial and supportive behaviors; applying the principles of social psychology in everyday
life.
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080303103  Imineuitennugulunisdissdin 3(3-0-6)

(Psychology for Happy Life)

Ar0sAUneu - Laidl

Prerequisite : None

VANNITHAENO B IMIENGANTTUVRIMYYE NMTUTHIUAE MINAWIAINEINITD
AuNTAR Lagn1sutdynl yadnainuaznisusuds n1sdanisanueseanasUynidin n1sin
NOANTINNALANIDON DITUAILAZNITUTNTONTUAL M55 19TATAIN mm%’ml,azmil,ﬁaﬂgimaﬂ N9
Uimsnauaznsiuiionisasdinegnaiiugy

Principles and theories of human behavior; self-assessment; development of
thinking skills and problem-solving skills; personality and adjustment; stress and life problem
management; assertiveness training; emotions and emotional management; friendship building;

love and mate selection; time management and financial planning for living a happy life.

080303104  3InAneuiion1sriney 3(3-0-6)

(Psychology for Work)

ArdsAuneu Ll

Prerequisite : None

NANNITHATLUIANTIAIETATNGITUNITINNIY NISARLEBNYARINT NITRNBUTUATS
Usziiunansufoanu usegdlalumsvhau viruedsonuuazesdms msdeaslussdnig nnedih
AULASYALUIY ANLTALETLBIANTS tazdnnwndenlun1sinemuy

Principles and concepts of psychology for work, personnel selection, training,
performance appraisal, work motivation, attitudes towards work and organization,
communication in organization, leadership, work-related stress, conflict in organization, and

work environment.

080303301  Aauguw3d 3(3-0-6)

(Art Appreciation)

Fwdsduneu Ll

Prerequisite : None

ALUN1Y AU Mﬁﬁﬁuazmmﬁﬂﬁm Uszian juuuu wqwﬁlﬁmﬁuww
faunssu nsgAavzuazeuinlafials Svsnavesausiiironundusguesuyydmadany Aals
fumsiasuuvasmadsay nsAnndauzilonsissdinegludsnuegisfimnugy

Principles; background; functions; and significance of types and forms; basic
principles of art; perception and understanding of art; role of art in social life; art and social

change and study of art for living happily in society.
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080303501  u1&NAUDA 1(0-2-1)
(Basketball)
AgrdsAuneu ;L
Prerequisite : None
UsgiRveafnuiainavea wadlanisiau ng niin1 msidenltgunsaiivanzay s
Anvtnwmdesiunarannsaiwins Ul lumasunainsues medulieusasdoudia
History of basketball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

080303502  70aladuaa 1(0-2-1)
(Volleyball)
AdsAuneu Ll
Prerequisite : None
UsgiAvesfiumealaduea maianisiau ng niin1 nsidenltaunsaifivanzan ns
AnvinwntesiunarannsaiwinelUdlumsidueaaduen mmﬂué&éuuazéi%uﬁﬁ
History of volleyball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

080303503  WuMAUAY 1(0-2-1)

(Badminton)

Fwdsduneu : Ll

Prerequisite : None

UsgdRveafinuuniusu madanisidu ng niin1 nadenldgunsalfivanzan nsiln
Finudosunazannsoiiinegluldlunaduefiudy madulieuwesdoud

History of badminton; techniques; rules; regulations; usage of proper
equipment; practice in basic skills and applying the skills to play games; gsood sportsmanship

and spectator.

080303504  &ane 1(0-2-1)
(Dancing)
AUsduneu : 1l
Prerequisite : None
UseiRvosmsiand fueidoswiuveanmsiand wnsemuesnisiand msUgnilsnnud
audila uazienARiin s uUasAuLasIUUUDATL
History of dancing; basic dancing skills; dancing etiquette for developing

knowledge; understanding and positive attitudes; latin dancing and ballroom dancing.
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080303505  wUawmuila 1(0-2-1)

(Table Tennis)

Fwtadunou : Ll

Prerequisite : None

UsgiRvesiuumdamuda madlanisidu ng nin nmsdenldgunsaifivnzay ms
Anvtnwndesiunarannsaiine U lumsdundamuia nadufduuasdwia

History of table tennis; techniques; rules; regulations;, usage of proper
equipment; practice in basic skills and applying the skills to play games; good sportsmanship

and spectator.

080303507 ‘v\jmaa 1(0-2-1)
(Football)
Autaruneu : ludl
Prerequisite : None
UsegTavesiurnauea imadanisidu ng niin1 u1seanfiaiusadnluldly
Finuszd1u thludemenlvigou madugiauuasiviia
History of football; techniques; rules; regulations and etiquette transferring of

knowledge to others; good sportsmanship and spectator.

080303515  NNSLAL-14 LiagUA N 1(0-2-1)
(Walk and Run for Health)
ITaRuneu ; il
Prerequisite : None
AsduasuNIsNTINAINT SN NNIERaeRTInNIUAISTEaNAEINBFIENTISAL -3
wENNISRULEaTNITI M3Uszdunue e MITAlUTLATINSEBNMEINIERENIAL-
Promotion of life long participation in physical activities through walk and run

exercise; principles of walk and run; self-assessment walk and run exercise program provision.

080303516  INULATLNAY 1(0-2-1)
(Games and Songs)
FrdeAuneu ; laidl
Prerequisite : None
wanuazisnisiaunuuazinasiunuinisuszianeg o msduddinuuazinas
HUNUINIT UaZNISLIUAULAZINAITUNUINITIUATNAIUINI Y9
Principles and method of playing types of games and songs recreation;

leadership, games and songs recreation; games and songs recreation in the work development.
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080303517  mseanidsnieuazmsilndaetimiin 1(0-2-1)

(Fitness and Weight Training)

Fr0sAuneu - Ll

Prerequisite : None

Fnvzitugiunisesnmdimeuaynisiindietvin nénvesnisesntidiniouasng
Andervidn nmsadelsunsunisfindaetmindiuyananudinunefisivue nsdesiunis
vaguanmseenmdimesend e

Basic skills for exercising and weight training; principles of exercise and weight
training; creating a personal weight training program based on the set goals; prevention of injury
from exercise on muscles.
080303518  n1stdumalsUnuaziiuaniies 1(0-2-1)

(Aerobic Dance and Cover Dance)

deAuneu : ludl

Prerequisite : None

vinugituguvesniaifunelstn udnnslunisduuelstn nisinadne assdlunis
ponLuUUMSiuAInes maidenmasiildlunssuuelsdnuasnsuszgndldlunisdudiians

Basic skills in aerobics dance; principles of aerobic dance; creative thinking of

choreography in cover dance; selection of songs for aerobic dance and applying in cover dance.

080303519  AWIUIAY 1(0-2-1)
(Bridge)
0sAuneu : Ll
Prerequisite : None
AMUTuINveIinIUIAY nann1swarisn1sauddusag nannsuagisnisiauin
UIA9 NIIAMUIUAZLUL NTWTITUUTZANAN 9
History of bridge; principles and methods of playing mini bridges; principles and

methods of playing bridee, score calculation and types of competitions.

080303520  Ua3ALNNE 1(0-2-1)
(Board Games)
FrdeAuneu ;i
Prerequisite : None
audugnvesuasanud Yssianvesuasanud Ussloviuaznss vanelunisiau
UDSALANE NITHAILNTINYEATUAALAZNNTINLHUNIUUDSALNNE
History of board game; board game types, benefits and aims of playing board

games; development of thinking skills and planning through board games.
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080303521  daain 1(0-2-1)
(e-Sports)
Fwdeduneu Ll
Prerequisite : None
anudidesiuuazUsslovivesdatedn sunuuvasdavoinussinnene 9 udadu
Ussamifisauaziin msiininfndavesn nsuaais ngmaneaiemansludauedn
Basic knowledge and benefits of e-sports; different types of e-sports;

competitions for singles and teams; e-sports athlete training; casting; ethics law in e-sports.

080303601  NYWHHUNUS 3(3-0-6)

(Human Relations)

Fwdsduneu : Lidl

Prerequisite : None

NANNITRATNG Y I1PIENOANTTURALAIUABINITVIUYBE AINULANANTENTIN
yana nMaidlanuleauazidu mswamuInues Msfadedeans dsauuasiamsssy e mynadany
wanuuiniaeawn anegdil nsvhauduiin msudmsanudands nsteenusluvszendld
lunisasauyveduius

Principles and theories of human behavior and human needs; individual
differences; self and others’ understanding; self-development; communication; society and
culture; social etiquette; religious principles and practices; leadership; teamwork; conflict
management; knowledge application to enhance human relations.

080303608  anulunaiissiuausuiinvaudadnu 3(3-0-6)

(Citizenship and Social Responsibility)

Fwdsduneu : il

Prerequisite : None

ANMNNY AUEIATY unummti ey SuRaveuveanalies msiansnnind ans
Lﬁ%‘mW‘Uaﬂ@?ﬁu wswluaaiuiivanaaiy fnaudusssusazauEaNenIa waznsRanues
msAndmzidenledamuaznisianistym AuSURRTRUTIanULDS Giaﬁﬁul,l,awiaé’qﬂm N3
fA3nansnsaiz Fuaaziiodiusin runszuiumsiFouiiuvasioufun

Definition; importance; roles; responsibility of citizenship; rule abiding; respect
for rights; freedom and different opinions of others; justice and equality; and self-reliance;
critical thinking; problem analysis; problem management; responsibility for themselves; others;

and society; public mind; public spirit through learming -by-doing approach.

94



OBE 2

080303701  NSLUIUNTTAALTIBBNLUY 3(3-0-6)

(Design Thinking)

FwdsRuneu il

Prerequisite : None

nszUIUMIAnGeenLUUTBneenuuUFlunsfauWERS A USANT waznagné
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fenuuazfnsoudym nmsszauaudn n1saseiuwuy wasn1snageu nsieuduiinuazaniy
wadenlunmshaiatiuayunufnaiiessdiasuunudn

Design thinking for designers to develop products, services and strategies to
innovations. human-centered design via following processes; empathy, define, Ideate,

prototype and test; team-working and working environment to support creativity and ideas.
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