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M.Sc. (Biochemistry) Mahidol University, Thailand (2009)
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M.App.Sc. (Biotechnology) University of New South Wales, Australia (2000)
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M.Sc. (Microbiologie) Université Montpellier, France (2011)
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(Modern and Contemporary Art in Thailand)
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(Architecture and Art in South East Asia)
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(Literary Reading for Life Quality Improvement)
Ingdne

(Thai Studies)
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(Buddhist Ways of Life in Thailand and ASEAN)
AU BN

(Applied Meditation)

WP ludpuny sy
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(Contemporary World Affairs)

uywdiun13An

(Man and Thinking)
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(Interpretation of Arts)
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(Information and Media Literacy Skills)
NITHRIUINITAR

(Thinking Development)
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(Introduction to Information Management)
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(Earth and Astronomy in the Third Millennium)
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ANUTOUIMNIUABNTIINRS mAlulagansaume
wavnsdeans

(Computer, Information Technology and Communication

Literacy)

Aauzn13a139T3n

(Art of Living)
wmealuladinsosiowndadldludinusyaiu
(Technology of Appliances in Daily Life)
wielulafnisdeansiuuyud
(Communication Technology and Human)
IhAuTinUszaniu

(Electricity and Everyday Life)
NSRNIATIZHN

(Leadership Development)
wiAlulagNaNUNALNY

(Renewable Energy Technology)
nsunUeyruuaseassn

(Creative Problem Solving)

AURTO T

(ASEAN Music)

quUYIENIMLINSHs

(Aesthetics of Listening)
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(Meditation in Daily Life)
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(Thai Society and Culture)
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(Design and Creation in Oriental Arts)
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(Understanding Bangkok through Its Art)
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(Art in Thai Society and Culture)
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(Culture in Everyday Life)
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(Exercise for the Quality of Life)
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(Thai Usage for Communication and Retrieval)
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(Introduction to Language and Languages in ASEAN)
SU212  mwrSumadiensdeansiiu sy
(French for Cultural Communication)
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(Thai Language for Life Development)
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(Chinese for Careers)
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(Folktales and Folk Plays)
mMIeuTSanguiion el

(English Reading for Criticism)
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(Creative Pitching and Presentation in English
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(English for Science and Technology)

NEUIVIANUTURAYBUADHIAY

SU310

SU311

SU312

SU313

su314

SU315

SU316

SU317

SU318

SU319

SU320

SU321

SU322

SU323

su324
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(Cultural Heritage Conservation and Management)
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(Creation and Innovation in the 21°t Century)
LWAEATWLAZLNATD

(Gender and Sexuality)

5ITUYIAINNY

(Nature Appreciation)

$nvun

(Bird Conservation)
miaﬂﬁﬂﬁﬁﬂLLmﬁamsaimﬁLLazﬁa‘Uﬂ'ﬁiu

(Natural Environmental and Art Work Conservation)
lanvee9aunsey

(Microbial World)

dumesiindu

(White Internet)

Faundey yafiviasnday

(Environment, Pollution and Energy)

Aneranswazwmaluladiian1siauIagnagediu

(Science and Technology for Sustainable Development)

TanuwiAsuinnssu

(World of Innovations)
JanuazHansznUsodandey
(Materials and Environmental Impacts)
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(Pet Care)

INATITUE

(Public Mind)
waluladazonlugnaivinssy

(Clean Technology in Industries)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU325

niiaalan
(World Regions)

1 a <) v
naudyIAUulUITNaUNIs

su410

su411

sud12

su413

su414

Su415

su4dlé

2. vy anie nwulidesnin 99 wdiedn Usznause

maé’fmmnanmummwmama

(Records and Archives Management)

MM LLAARAZNITHREDANNGINA

(Mushroom Farming and Business Extension)
wialulad matle wazgeavnssudaUase
(E-Sport Technology, Techniques and Industry)

LIAATIINAR A UINNALULATTININ
(Amazing Biotechnology Products)

niidgyeywinadugnIzuIunsHEe

(Indigenous Knowledge toward Production Process)
NsRaIAkaENITRUIUE A MUY sENBUNNS

(Basic Marketing and Finance for Entrepreneurs)

551903978

(Digital Business)

2.1 AU U 21 BUIene

511114

512 101

512 102

513 101

513102

513103

513 104

514 107

514 108

adamansialy

(General Mathematics)
FAnewihly

(General Biology)
UFTRN15TAne il
(General Biology Laboratory)
il 1

(General Chemistry 1)
il 2

(General Chemistry II)
UFtRnsaivhly 1

(General Chemistry Laboratory I)
UftRnsaiivialy 2

(General Chemistry Laboratory II)

WaAndnugu
(Fundamental Physics)
Ufumn1sHEnd g

(Fundamental Physics Laboratory)

15

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)

4(4-0-8)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

1(0-3-0)



2.2 AP UANIZAY Fuulddaenin 78 ueda Usenaunie

513 231

513 233

513 250

513 255

513 341

513 343

515 203

515 204

518 101

518 102

518 201

518 202

518 203

518 205

518 206

518 207

518 208

518 209

2.2.1 3U9AY U 58 whene
LAIALATIZI

(Analytical Chemistry)
UfuRn1saiinszn

(Analytical Chemistry Laboratory)
LPIBUNIY

(Organic Chemistry)

UFURNsALIBUNTE

(Organic Chemistry Laboratory)

FAL

(Biochemistry)

UuRnsTell

(Biochemistry Laboratory)

anRd Ul INeIFENSTININ 1
(Statistics for Biological Scientists 1)

AR MTUININEIFENSTINN 2
(Statistics for Biological Scientists II)

9T Angwhly

(General Microbiology)
UftRns9ataingvhly

(General Microbiology Laboratory)
WUATILFEINY

(Bacteriology)

UuRnIskuaiiIeinen

(Bacteriology Laboratory)

Win51391817

(Mycology)

h¥ainen

(Virology)

Ufumnslasainen

(Virology Laboratory)
AulaendensdinmluieslfUAn15n199a833nen
(Biosafety in Microbiological Laboratory)
mMyiTgimeaiealiodmiuingatiinen
(Instrumental Analysis for Microbiologist)
UFtRmsmsiegimeesesiiedmiuingadainen

(Laboratory in Instrumental Analysis for Microbiologist)

16

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(3-3-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

1(0-3-0)



518 301

518 302

518 303

518 304

518 305

518 306

518 401

518 491

518 493

518 494

518 496

518 311

518 313

518 314

ay o

AANAWINYN

(Immunology)

U UAnsiauiuine

(Immunology Laboratory)

WUFANANTVDIRAUNTE

(Microbial Genetics)

U URnsiugeansvogaunsd

(Microbial Genetics Laboratory)
yinwgnseuLazAINAN WS InguiilonTidemsgatainen
(English Reading and Speaking Skills for Microbiological
Research)

WUULEWBLATINITINY

(Project Proposal)

Fraumnamansilodu
(Introduction to Bioinformatics)
fuuun

(Seminar)

1A59I98 1

(Research Project 1)

2.2.2 A¥1U9AULADN
WEUR 1 1AS99NUIIY U 3 NN
1AS9917398 2

(Research Project II)

WEUT 2 @nnafne U 6 U

ANNAANN

(Cooperative Education in Microbiology)

2.2.3 Ay 800
WUt 1 Taseaudve uulutesnin 17
WHUT 2 aniefn uulutesnin 14

1. NFU3VIRTIINYMINITINEAT

TN BTN

(Mushroom Biology)

AYIINYIMNIAU

(Soil Microbiology)

UURNII9ATINE N9

17

3(3-0-6)
1(0-3-0)
3(3-0-6)
2(0-6-0)

3(3-0-6)

1(1-0-2)

2(1-3-2)
1(0-2-1)

2(0-4-2)

3(0-6-3)

6(lsitiaena
300 ala9)

PUILAR

PUILAR
3(2-3-4)
3(3-0-6)

1(0-3-0)



518 411

518 412

518 321

518 322

518 323

518 421

518 422

518 331

518 332

518 333

518 335

518 336

518 337

518 338

518 339

518 345

518 347

(Soil Microbiology Laboratory)
AYIINYINNINITNYAT

(Agricultural Microbiology)
UHURN1590%IMeIMaNIsinms
(Agricultural Microbiology Laboratory)

2. N§13VI@YIMYINDINNT
RTVINYIVRIHAN A uaIu
(Dairy Product Microbiology)
U UAN159a¥INeve NGRSy
(Dairy Product Microbiology Laboratory)
lUslulefnduaznilulefing
(Probiotics and Prebiotics)
@I TLEgUAIMN
(Food Microbiology for Health)
UftRn1sgatiningmsemsiitequnin
(Food Microbiology for Health Laboratory)

3. NNIVIIAYIIMYNQATNNTTY
Iineiazaluladvedas
(Yeast Biology and Technology)
UURNTIMewavinalulaguasdan
(Yeast Biology and Technology Laboratory)
wAlANSAUNIEUNSY
(Microbial Preservation Techniques)
wiAlulagveds
(Fungal Technology)
RN smalulagves
(Fungal Technology Laboratory)
wialulagveslosilununilisy
(Cyanobacterial Technology)
UfuRnswmelulagvedlesluwuailse
(Cyanobacterial Technology Laboratory)
nsUseiunun el iRnIsuazeIms
(Laboratory and Food Quality Assurance)
welulagioulesianngaunsd

(Microbial Enzyme Technology)

FNAOULINIFIUAMSUNITIATIZAAULTAATTINEG
(Standard Test Methods For Mycological Analysis)

18

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(1-3-2)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

2(1-3-2)



518 431

518 432

518 433

518 434

518 435

518 241

518 341

518 342

518 343

518 441

518 443

518 351

518 451

518 453

518 455

518 457

welulagnisminiesdy

(Introduction to Fermentation Technology)
UfgRnmsmallaBnsvinidesdu

(Introduction to Fermentation Technology Laboratory)
ﬁga%’ﬁwmmﬂqmmmﬁu

(Industrial Microbiology)
UURN159a¥InemngnaIns Ty

(Industrial Microbiology Laboratory)
ATINEIUDILUATILTY

(Bacterial Physiology)

4. nguiv19adaInemedandon
Tneing1vesgdunsd
(Microbial Ecology)
TN Eandey
(Environmental Microbiology)
UftRns9ataingmsdanndeon
(Environmental Microbiology Laboratory)
AUVAINTANENNTINTNYDIAUNIE
(Microbial Diversity)
9a@inelunmsdosaauasuaznsidnansivandainden
(Biodegradation and Bioremediation Microbiology)
Snineuazmaluladiinmuesgdunidludaundendsl
ANNITTULT
(Ecology and Biotechnology of Microorganisms in Extreme

Environments)

5. NGUIYIIATIIMYIMNITUNNE
Tsauazauamludofih
(Disease and Health in Aquatic Animals)
#13AUTAYN
(Antimicrobial Substances)
Tsafnide
(Infectious Diseases)
h¥ainesyauluana
(Molecular Virology)
lsAniou

(Tropical Diseases)

19

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(2-3-4)

4(2-6-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



6. NgUAIYMINwLU{UA

518 495  NNSHN9U 1(laitipenin
(Practical Training) 90 Flu19)
3. NUINIVADNES Fuulddsenin 6 wuwda

ThdenAnwldanynnieivluseduiigyiaitilaaeuluumiine dedatinsude
sedyvesaatudy 9 AldsurnuiiuteunanznsTunsUsEsnasingimand drdndnwden
Anneivilidvidenvesmnaivianzazieniluanszduadsvemnneivluivianzsu
YoM IaNEiY Wensivaeuieulunisduianisfing

NUEN) nsdumbeislussaznaiviviiudusedn ssuentumbeinseivilasedn
=t PR a M v
nildluliaemuanivlils
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3.1.4  LAALRNUNISANEN

3.1.4.1 WAUNISAN®EY WAUN 1 1A599193Y (FusulnAneiideaniSeusiedyn 518

494 1A59914998 2)

U7 1 MANSANWIN 1

SRAIYN Fosrein uUIUNUBAN
u-Y-w
Su101 AavzAauing 3(3-0-6)
SU201 MwanguluganIva 3(2-2-5)
511 114 AdaAansaly 4(4-0-8)
512 101 FrAnenvily 3(3-0-6)
512 102 UFTRN5TINnenTily 1(0-3-0)
513 101 wiivialy 1 3(3-0-6)
513 103 UtRnsiaiivialy 1 1(0-3-0)
SU xxx Fgnden wnadudnwiily 3
UMY 21
U 1 mensinwd 2
SHAIYN Fos1e3 uIUnUEAN
u-Y-w

SU102 Aaunsaseassa 3(3-0-6)
SU202 mmé"qﬂqmﬁamiﬁamﬁmmma 3(2-2-5)
513 102 WAivaly 2 3(3-0-6)
513 104 UitRnsaiivialy 2 1(0-3-0)
514 107 Andiugiu 4(4-0-8)
514 108 U UR ﬂ'ﬁﬁ/\laﬂawu%m 1(0-3-0)
518 101 @I nly 3(3-0-6)
518 102 UFtRNI9aTinevily 1(0-3-0)

SAUIIUIU

19

21




U9 2 AAnSANYIN 1

WY Hase3v1 MUIUNUILAA
U-Uy-u
SU301 wailosiiug 3(3-0-6)
513 231 AIATIEN 2(2-0-4)
513 233 UAURNSIAIAATIEN 1(0-3-0)
513 250 \ABuUNSE 3(3-0-6)
513 255 UFURN15ANBUN3E 1(0-3-0)
518 201 LUALIEINEN 3(3-0-6)
518 202 UURNswUALIEINeN 1(0-3-0)
518 207 ANNUaRnfenInluesl UAn15m99ataine 2(2-0-4)
SU xxx Aynden meinAnyily 3
521U 19
Ui 2 memsfnwil 2
WY YoseAn MUIUNULAA
U-Yy-u
SU203 vinwynsdeansensaiieassd 3(3-0-6)
sU401 mmLﬂuﬁﬂizﬂaumiﬁﬁﬁumﬁaué’aaui’mﬂism 3(3-0-6)
518 203 RI1INY 4(3-3-6)
518 205 T¥dmen 3(3-0-6)
518 206 UFuAn1shisainen 1(0-3-0)
518 208 mMyAlegiseaieliodviuingatinen 3(3-0-6)
518 209 UitRmsmslengisheiniesiiodmiulingadvinen 1(0-3-0)
...... v ndenluninaIvianie 3
3UIUIU 21

22




U9 3 AANISANYIN 1

IWEIVN Fosre3n UIUNUEAN
u-Y-w
SU402 UINNTTULALNITODNUU 3(3-0-6)
515 203 anpd s uININeIMmEAsTINN 1 3(2-2-5)
513 341 Fal 4(4-0-8)
513 343 UURN5TLAT 1(0-3-0)
518 301 RANMANEN 3(3-0-6)
518 302 JuRn1sgiAuivine) 1(0-3-0)
...... A NFONUNLINIT AN 3
F2UIUIY 18
U 3 mensinwd 2
IWEIVN Fosre3n 1UIURUEAA
u-Y-w
515 204 aRdmMSUTNINGFENITININ 2 3(2-2-5)
518 303 WUGANANSVDIRAUNTE 3(3-0-6)
518 304 U UAnsiiugmansvesgaunsd 2(0-6-0)
518 305 vinygnseuIazTIAISInguilon1TIdemega 3(3-0-6)
I
518 306 WUULEUBIATIUITE 1(1-0-2)
...... A NFONUNLINIT AN 6
...... A d0NLES 3
FUIUIUY 21

23




UM 4 AAnISANYIN 1

WA Fosredw I1UURUBAN
v-Y-1)
518 401 Fraumamandidedu 2(1-3-2)
518 493 1A93991U398 1 2(0-4-2)
...... Fdon UM UANY 3
...... IFeNLEs 3
FUIUIU 10
Ui 4 mensinudi 2
eIV Fosre3w 1UIURUEAN
v-Y-1)
518 491 AU 1(0-2-1)
518 494 1AS99UITY 2 3(0-6-3)
...... Fudenlumnnivianiy 2
FAUUIU 6

24




3.1.4.2 WHUNTISANYI WNUA 2 d@vNafne) (@1nsutinfneiiantseusiedsn 518
496 @vnaAnyI)

N 1 AAnsAn®IN 1

SRAIYN Fosre3n uUIUnRUBAN
u-Y-w
SuU101 AavzAauing 3(3-0-6)
SU201 MwdangulugaaIva 3(2-2-5)
511 114 ARl 4(4-0-8)
512 101 Frameniily 3(3-0-6)
512 102 UFTRN3TINnenTily 1(0-3-0)
513 101 wiivialy 1 3(3-0-6)
513 103 UtRnsiaiivialy 1 1(0-3-0)
SU xxx Fgden nuandvdnwihly 3
UMY 21

N 1 AANsANEN 2

SWeIY HoseAn NN
-y-w
SU102 Aauinsaieasse 3(3-0-6)
SU202 mmé"qﬂqmﬁamiﬁamﬁmmma 3(2-2-5)
513 102 wTivaly 2 3(3-0-6)
513 104 UftRnsiaiivily 2 1(0-3-0)
514 107 TAndtiugiu 4(4-0-8)
514 108 UFTRnsHANdNug Y 1(0-3-0)
518 101 TN nly 3(3-0-6)
518 102 UFtRNI9aTAnevily 1(0-3-0)
FIUINUIY 19

25




U9 2 AAnSANYIN 1

WY Hase3v1 MUIUNUILAA
U-Uy-u
SU301 wailosiiug 3(3-0-6)
513 231 LAIIATIZY 2(2-0-4)
513 233 UAURNSIAIAATIEN 1(0-3-0)
513 250 \ABuUNSE 3(3-0-6)
513 255 UFURN15ANBUN3E 1(0-3-0)
518 201 LUALIEINEN 3(3-0-6)
518 202 UURNswUALIEINeN 1(0-3-0)
518 207 ANUUARAAuN1IN LRI URN1IV199aTvIne) 2(2-0-4)
SU xxx Aynden meinAnyily 3
521U 19
Ui 2 memsfnwil 2
WY YoseAn MUIUNULAA
U-Yy-u
SU203 vinwynsdeansensaiieassd 3(3-0-6)
sU401 mmLﬂuﬁﬁﬂizﬂaUﬂﬁﬁGﬁULﬁﬁaué’aauﬁ’mmim 3(3-0-6)
518 203 RI1INY 4(3-3-6)
518 205 T¥dmen 3(3-0-6)
518 206 UFuAn1shisainen 1(0-3-0)
518 208 mMyAlegiseaieliodviuingatinen 3(3-0-6)
518 209 UitRmsmsnneieieiesilodniuiingadvinen 1(0-3-0)
...... v ndenluninaIvianie 3
3UIUIU 21

26




U9 3 AANISANYIN 1

IWEIVN Fosre3n UIUNUEAN
u-Y-w
SU402 UINNTTULALNITODNUU 3(3-0-6)
515 203 anpd s uNINeImansTanm 1 3(2-2-5)
513 341 Fal 4(4-0-8)
513 343 UURN5TLAT 1(0-3-0)
518 301 RANMANEN 3(3-0-6)
518 302 JuRn1sgiAuivine) 1(0-3-0)
...... A NFONUNLINIT AN 3
F2UIUIY 18
U 3 mensinwd 2
IWEIVN Fosre3n IUURULAR
U-Y-w
515 204 AR INSUTNINGIFNENTTININ 2 3(2-2-5)
518 303 WUGANANSVDIRAUNTE 3(3-0-6)
518 304 U UAnsiiugmansvesgaunsd 2(0-6-0)
518 305 vinygnseuIazTIAISInguilon1TIdemega 3(3-0-6)
I
518 306 WUULEUBIATIUATE 1(1-0-2)
...... I NFONUNLINITUANIY 6
...... A d0NLES 3
UV 21

27




UM 4 AAnISANYIN 1

WA Fosredw I1UURUBAN
v-Y-1)
518 401 Fraumamandidedu 2(1-3-2)
518 491 AU 1(0-2-1)
518 493 1RSIy 1 2(0-4-2)
...... I donlumNAIT AN 2
...... BLAIGLRIGE] 3
FUIUIU 10
Ui 4 mensinudi 2
eIV Fosre3w IUIURUBAN
(v-Y-1)
518 496 AnNafnY 6(laitlounin 300
laa)
FAUIUIU 6

28




3.1.5 AN85UIYSIYIVN

SuU101

SU102

SU110

BuINIBANEINY

AaUzdAaung 3(3-0-6)
(Silpakorn Arts)

AuEIUTluALAILAYAIINIINTBIETIUIR SuaiaTIdnsAady FauRad
Aavzn1suany AaURRaNTIN AUAT TUDDALUU wazda1Unenssu ‘ﬁﬂ"UENVLWEJLLaBWINﬂ'i%mﬂ el
Asdeslosynaguniomans

Appreciation of the value and beauty of nature, creative arts, visual arts, performing
arts, handicraft arts, music, design and architecture of Thailand and foreign countries, and

aesthetic connections.

Aaunsadeassa 3(3-0-6)
(Creative Silpakorn)

N15YININTNITFEUS H1UN1TTANITTUNTaauRUUlATINSIERINTINAT19ETIA N3
ﬁmmﬁﬂwmﬂﬁuﬁﬁwLLagmiL‘fluﬂmmﬁa Vinwen1sinsedoans Winwen1sisguilagn1sinau
989E319a55A ANUTURRYeUsBYuTLardiANvatinAny) nsUgniluendnuniuas Tnus Ty
vesumAnerdedaUinslidudndnw lassnsaiassdluvssiduiiauleneldnisguaves
mmiéﬁﬂ?ﬂmLﬁdﬁtﬁmmi%’uifﬁamim?ﬁmwm

Integration of project-based learning focusing on creative activities; development of
the skills of leadership, teamwork, communication, creative learning and working, students’
community and social responsibilities; instilling Silpakorn University identity and culture;

creative projects on issues of interest under the advisors’ supervision to enhance

recognition or encourage changes.

UYwdnUN15a519853A 3(3-0-6)
(Man and Creativity)
FaunsvesuywerAvazunuimesayudlunisaisassdnedsiiuuiusssuuay
PRI Fadusngruvesmnuaiyvesdsnusyudlusnudng q Aduidesnnlunaadiounis
U9y Yaduildosonsadeassd nsvuiunsadieassd Snunruasnandnvesnsasasse
paonTUNANIENURDNY BT RluarsRaty il Tnenisinsieidoyalulrmiss Yamans
LAZANLNNBIVDIAANTHI 9| fAefes
Evolution of mankind; mankind’s role in abstract and concrete creation, the
foundations of human civilization, from the past to the present; contributing factors,
processes, characteristics and outputs of creativity and impacts on mankind in each period;

analysis from the perspective of history and relevant disciplines.

29



SU111

SU112

SU113

Su114

Uu 3(3-0-6)
(Home)

LUIAA SNWUENINATYFND NI15LH89 dIANLazTRIUsIINYRIANINIUY A duiiug
walulaBuazniseanuuutiu weanmiutu druluudunvesnisveadien  lanAtal Ay
Jurnd aulsinu nsiuswd waznsiiawennuduni

Concepts and economic, political, social and cultural characteristics of the word
‘home’; space, technology and home design; gender and home; home in context of
tourism; ¢lobalization; nationality; homeless people; deportation; presentation of

nationality.

AUEY 3(3-0-6)
(Happiness)

ALY Ieeand Laydniveuise gy msdanisanugy ddvaiieey nagndiiia
ANNFVAILNITAAUIN N1T0BNAIEINTEY DIT KALNITHNER

Meaning, science, and psychology of happiness; management of happiness; habits of
happiness; strategies to boost happiness by positive thinking, exercise, diet, mindfulness

practice.

msﬁ%ﬁmmuazﬁ%ms 3(3-0-6)
(Asking Questions and Methods)

ﬂ?ié’ﬂﬁmmgmwumﬂ 5 MIUAIEASLATAIVIIY ﬂ’li{%’jﬂﬁﬂmmﬁaa%’NLLazLme’lmmif
Fnsednnnn Maseinonulaeysannsmaniuagiad

Asking questions in various forms according to science and subjects; asking to create
and in search of knowledge; methods of asking questions; asking questions by integrating

science and arts.

walulagiuagulan 3(3-0-6)
(Disruptive Technology)
AMTMATEUIUNINATRUDILIANTTUWALULEE ArNd1AyvesnaluladNTuAdou @519

yaAmaznsiulanaasegia Ingrmansdeya Jynusedivg ssuvUssuiananguius
dumesiiawisassnds gsfawaluladiunsiunazlassneUadgsnssuesulal uazmalulad

du 9 MALITes

b

Overview of the dynamic process of technological innovation; importance of
technology-driven value creation and economic growth; data science; artificial intellicence;
cloud processing system; Internet of things; Fintech business and block chain; other related

technologies.

30



SU115

SU116

SuU117

SU118

mwmﬁ'aq%mw 3(3-0-6)
(Food for Health)

mmifﬁugmﬁmﬁumméfaamimmwaqi’mma 29AUTENIUDINNT HUANYULVIDINNT
fugunm omnsitlallddndiuiulsn guildensfuussmuemnstuguaiw Jamilavuinis lsa
ANLATUINT mﬂmi‘iJuLﬁ’e)wu’eNmiauammmmazmif\gﬁm% AUUADAABATUDINITUAZNTT
AUATRIRUSINA

Fundamental knowledge of bodily needs of food; compositions of food; food hygiene
and health; diet imbalance and diseases; eating habits and health; nutritional problem:s;

diseases from nutrition, contamination of food preservatives, and packaging; food safety

and consumer protection.

Aauzatelmivazsauadeludssndlng 3(3-0-6)
(Modern and Contemporary Art in Thailand)

ey UL wazamadoulmvesdavzatelnl warswadelulszmalne nns
Wasuwlasnndalzlneuszngl Bvsnasnfalzadeindvemsiunn navutasuuinualy
nsasNaTIATesRatuAud Aty

Contents, genres, and movements of modern and contemporary art in Thailand;
transitions from Thai traditional art; influences of modern Western art; art works and

creative concepts of key artists.

RauziuIRUsTIUNIINISIIY 3(3-0-6)
(Art and Visual Culture)

NamammﬁwuaﬁmwmiLﬁuiué’mﬁaﬂz N1990NLUY Lazdaa1UnenisuannUadsvss
U1 nsidles dsay Lasughia Inenaansuazinalulagludsnulan

Visual cultural products in art, design and architecture influenced by philosophical,

political, social, economic, scientific and technological factors of a global society.

dganUnenssunazRadzlua@ansiuaanidesla 3(3-0-6)
(Architecture and Art in South East Asia)

msksduguiiduiusfugimansuagssuuiinal WaunismesefRmans afnrande
faun Yausssy anntnenssuiiuiy Wamnnsnsantnenssy Aavzuazasanmsantinenssy
fifieades warantnenssuswadefiduendnvaivesefony Tuoonidedd

Development of settlements in relation to geography and ecology; development of
history, belief, religion, and culture; vernacular architecture; development of architecture
and its related arts and architectural heritage; contemporary architecture unique to South

East Asia.

31



SU119

SU120

SU121

SuU122

N158MUITTUNTIUNDNMIHAUIAUN TN 3(3-0-6)
(Literary Reading for Life Quality Improvement)

NI UUATNTAUNITIUNTTN UTANVBNITIUNTTY ansdfAgluissanssy AuA1ves
15500553 Uselevidvanssanssulumsimuinan ndds

Methods of reading and analyzing literary works; literary genres; themes in literature,

literary values; benefits of literature to quality of life improvement.

Tnefnen 3(3-0-6)
(Thai Studies)

SnuaizdfyvesdnusarTausssulngludulse Rmans rauuarainude Useind
AuRs WinAad wagiausssunIsiaIng

fruAnwIvenanIuf

Main characteristics of Thai society and culture in the light of history, religions and

beliefs, customs, music, performing arts, and costumes.

Fieldwork required.

Jnnnshulszwdlneuazandeu 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
arwifugilunmsdiduiinfifendostuymsmaurlutssnalne uaronfou Budu
MsAnIUNsEINIEanTevesTin
Fundamental knowledge of Buddhist ways of life, from birth to death, in Thailand
and the ASEAN countries.

A5 8Uszand 3(3-0-6)
(Applied Meditation)

6 1 a

m'iﬁsmif‘wqwﬁ warN1sHNANNSUsEYNA HIUAINTTUAWATUNITHAIUIAULS ﬁﬁuﬂmﬁiim
9395551 UATANANES9ETIA

finsfnwiuenaniud

Learning theory and meditation practice through self-development activities in terms
of morality, ethics, and creativity.

Field trips required.
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SU123

Su124

SU125

SU126

addAda

0TI TudIPUNAIAUTITY 3(3-0-6)
(Ways of Life in Multicultural Society)
anandle nsdudutausssuusemdinuionssufiienies 35330 endnuaznisdisdia
yosnguAusg 9 fegamduludsaumyinusss Wemnuihledeiuasiuwagmseg iy
Comprehension and assimilation of cultures and tradition through relevant
activities; lifestyles, occupations, and ways of life of people in multicultural society for

peaceful co-existence.

winn1sallandagtu 3(3-0-6)
(Contemporary World Affairs)

N1TBATIENIINGIUAUUTTIRAEAS N5LHY LATEEAD d9RN LazUIINGNITANIIEITUYIRA
youvmmInidAnluilagiu Weslsavansaimariufunansenusedsaslan

Analysis of historical, political, and socio-economic root and natural phenomena of

significant contemporary world affairs and their effects on the global community.

NYBINUNISAN 3(3-0-6)
(Man and Thinking)

ANUdIAYYRINITAN ANAAKUUTUmMARE N1SAMTINING N15AMTIIATIZRRaY
FUATIER NTAALUVINGIANEAT NITAALTITZUU NMSARTSUTUAL NSAALUUASNETIA N15AA
WIUINNTTY

Importance of thinking; rational thinking; critical thinking; analytical and synthetical
thinking; scientific thinking, systematic thinking; conceptualization; creative thinking;

innovative thinking.

Ravzuazdasauatouszndiiayusy 3(3-0-6)
(Contemporary Applied Arts and Media for Community)

msfnwuiidaegns Wamuns waznszuIunsing 4 vesdausuazdeiuasioussynsig
Tanaziunn wazaziueen Aldifiensiauiyuvy dwviududunuunifBoulunisaiaassd
nanuaziATelauaAISlF UL

Area-based study; development and process of contemporary applied arts and
media in the Eastern and Western world for community development as a model for

students to apply to their own project and as a tool for knowledge seeking.
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Su127

SU128

SU129

nszurunsiFeuiszuudydnuallurnissui 21 3(3-0-6)
(Learning Processes of Symbolism in the 21" Century)

flan nsruumsBeus waznisin seuuddnuaififienaunnsisiulunsay Tausssy
A laszuudydnvaiusngluanssedl 21 iudesiuadionii n133euInaendinluy
annunsaifiasuly

Origin, learning processes and interpretation of symbolism varied from culture to
culture; understanding of symbolism in the 21°" century through various contemporary

media; lifelong learning in changing situations.

nsAANAaUs 3(3-0-6)
(Interpretation of Arts)

AUNLNY AUAR TBNTT ATEUIUNTT ATARIUNISAaUY mmmwﬁ'ﬂﬂummmﬂmq
manIausssy msdeszivssinulymswads d1invnae3esssy anusuinteusenuias
wazdIAL

Meanings, concepts, methods and process of interpretation of arts; awareness of the
multicultural differences; analysis of contemporary issues; ethical consciousness; social and

personal responsibility.

MinwensiviiuasaumALasEe 3(3-0-6)
(Information and Media Literacy Skills)

ANuddUeINNTTaNsaume Ussinnvesdeasauma nsealiotidy uaznsAniden
Lma'\imiaumﬂL‘ﬁamSa%ﬁdmuuazmaéﬁa@ﬁagagﬂLL‘U‘UGiN 9 AATITRNTEUIUNITNEAR
ansaume La3n1mlun1ssudvinians uazanuduiusvosansaumaiuusziauninisidies
WASwgNe danuuasinusIsNvasdentlinsuuay

Importance of information literacy; types of information; tools in searching
information; selecting information sources and citation formats; analysis of the information
production process; freedom of information; relationship between information and issues

relating to politics, economy, society and culture in a borderless society.
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SU130

SU131

SU132

SU133

NITNAILINITAN 3(3-0-6)
(Thinking Development)

ANUVNNE AUFIAYVDINITAA NITAANUNITUINUVDIANDY N1TAR TINBENISAR ViNYe
mMsAnfidfaylummssy 7 21 wnnsiamLnsAndie R dinuasdny
fifanssuuenaniuil

Meaning and significance of thinking; thinking and brain functioning; thinking, thinking
skills, important thinking skills in the 21°' century; ways to develop thinking for life and
social development.

Fieldwork required.

nssansansaumaladu 3(3-0-6)
(Introduction to Information Management)

LLmﬁﬂﬁugmLﬁlmﬁumﬁmmimiaul,‘ﬂﬂ miiwsmsﬁaga mﬁmm?awﬁaaﬂa NTIATIEN
LLazmiﬁﬂLauasﬁa;ﬂa mﬁumﬁﬂﬁ%’aﬂﬂa NIIVNTIBULAZNITUNAUD NTUANE

Basic concepts of information management; data collection, preparation, analysis and

presentation; data visualization; report and presentation; case studies.

Tanuazansiaaniluaianssui 3 3(3-0-6)
(Earth and Astronomy in the Third Millennium)

U5 Msainesssuyfvulan ussenniAlan nsnensainiegtlesine, MERIGIRILE
anmiIN1AkaENANTENY UsINGNITANINAITIAIEnT NMSEUNANITain1emIsIAEns ssuy
fuziazangnt Mvszendliludinuszdiiu Unngmssiuagvanisalluaianssed 3

Natural phenomena of the earth; atmosphere of the earth; meteorolosgical
forecasting; climate change and its impact; astrological phenomena; astronomical
observations; the solar system and star; application of this knowledge in everyday life;

phenomena and events in the third millennium.

mssan1siandanluniaiFou 3(3-0-6)
(Household Environmental Management)
nslfuasssumiifonisensndnduilundaieu aweuintih msoysnsildn olu
Uu msszvgenakuuldlingany nmsdanenyanes mvdnyanes n1sdinnisyadesdunsie
lupdasou
Natural lighting for household energy conservation; water conservation garden; indoor
water conservation; passive air ventilation; solid waste separation; solid waste composting;

household hazardous waste management.
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SU134

SU135

SU136

SU137

AMUTEUIMAuRBLiiames waluladansaumenaznisdesns 3(3-0-6)
(Computer, Information Technology and Communication Literacy)
unumuazAddyvesneNiunes inaluladansaumauaznsdoasludagiy wuali
Tuswian AvwSiugIu MIsUssgndeaaineassd mssnwianuiuns nquansuayaiosssud
Aeates
Roles and significance of computers, information technology, and communication in
modern days; future trends; fundamental knowledge; creative applications; maintenance

of securities, laws, and ethics related to computer and information.

Aauzn13A1393730 3(3-0-6)
(Art of Living)

N153n 5L 08 UAIN NSHRILIYAGNAINLAZUNTEIMEIAY UNUIMLAEAIUSURAYDUND
ATEUATINAZEIAN NAMTIIATIEA NMsFoansuaznisuansaen N13a319ANUgUlvnuTIn wse
Tupalalunisadisanudnialuen®n a3esssulu Mevhaulagnsmsdiin

Life discipline; personality development and social etiquette; roles in and
responsibilities for family and society; analytical thinking; communication and expression;

creation of happiness in life; inspiration for career success; ethics for working and living.

wialulaginsaslamIadddlutinuszaniu 3(3-0-6)
(Technology of Appliances in Daily Life)
awv a v a o & A A
ﬂ?’]ll‘lﬁll’]ﬂLLﬁ%'J']WU’]ﬂWTUENWlﬁIUIaEJ YUY ﬂﬁiﬂ NBUIN LLﬁBQﬂﬂiNWUEWU%@QLﬂi@QN@
w3osldludinusedniu
Meaning and the evolution of technology; mechanical system, working function and

basic equipment of everyday appliances.

wmaluladnsaeansiuuywd 3(3-0-6)
(Communication Technology and Human)
Wansvounaluladnisieans waluladnsdeansludagtuuazuualidy lusuran
Sumefilnwiasmndsuaznnhluldniludiouszdriu Seaneunazarudasade

Evolution of communication technology; current and future trends of communication

technology; the Internet of Things and its uses in everyday life;-threats and security.
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SU138

SU139

SuU140

IWAnuTInUszaniu 3(3-0-6)
(Electricity and Everyday Life)

nsnannganulinundmdanui waeiing ay iy uaruiasssund n1sdedie
wazdnenasuliin nsduualn nmsidenidaunsallni nmsUszliuanudaensieves
syuulnin n1sussudalwinTuduinende ’mmiﬁﬂﬁm’mLLainﬂmu’qmmvmsm NSNANLAY
nslimdanuliineseddu

Process of generating electricity from sources of energy: water, sunlight, wind, oil, and
natural gas; electricity transmission and distribution; calculation of electricity usage cost
and charges; selection of electrical appliances; electrical safety assessment; saving and
reducing electricity usage at homes, offices, and factories; sustainable electricity production

and usage.

N1SWAILIN1IZELN 3(3-0-6)
(Leadership Development)

nuianufeanisveyeduasn1iziul dnvedndulunsdudi nmswauiniizgi
ANUUANGNVDIIAUTTINAMTUL Msadanin nsasausegels uyweduius nsundawm ms
findula N1TUIMITANLTALES miﬁammasmimmm LAZNITIANITANULATEA

Needs theories and leadership; skills needed for leaders; leadership development;
cultural diversity of leaders; team building; motivation building; interpersonal relations;

problem solving; decision making; conflict management; communication and controls;

stress management.

AUl ABNAITUNALNY 3(3-0-6)
(Renewable Energy Technology)

ANUNUIBTDING I UNALNY N15LUAsund s unaunudundsmuninudousas i
WEIUUETETIRG NEuaL nEsuth nE1unTatia NIdifnvIve I mEIUNAUNY
N15L80N1FULaZNNITIANITNAIUNALNY

Meaning of renewable energy; converting renewable energy to thermal and electrical
energy; solar, wind, hydro, and biomass energy; case studies of renewable energy resources;

selection and management of renewable energy.
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Su141

Su142

SuU143

su144

nswAUsynIkuUas1eassn 3(3-0-6)
(Creative Problem Solving)

oy adeuazarmgueslam mswiladyn susuurestym Funou maudlatlgm
Funouds nsAnfionisiadule nsudledamdeduneu’s NISAATIINOAKATLUIAA AL
UnBefionazamnuduiudiu undsiiunvesteya madlaiuvesieya ndng deiiaadennui
wRHaLAYANLL L TeRe

Problems; factors and causes of problems; understanding problems; types of
problems; problem solving steps; algorithms; thinking for decision making; problem solving

with algorithm; critical thinking and ideas; reliability and relevance; sources of information;

understanding the sources of information, evidence, and facts; validity and reliability.

AURTDTEU 3(3-0-6)
(ASEAN Music)

o

AUMS MIUTLVNAUDWTEU USEIPANANSLALHAILINITAUAS bUNUNT AUSTTUNENVDIDZBU

[y a

NuiAun3 1AT0Aun3 19aun3 nasdify Aalluauniedeu anuduiuvosnuniiu
Aaudnusssuuwvuadg q anmidagtuvesnussondeu

Music in the ASEAN community; history and development of mainstream ASEAN
music culture; music theories; musical instruments; ensembles; major songs and key ASEAN
composers and musicians; the relationship between ASEAN music and other art forms; the

present situation of ASEAN music.

FUNTEAINLINITHS 3(3-0-6)
(Aesthetics of Listening)
a I3 14 a 2N dll o
NITHANAALNITIATIZNDIAUTLNDUAUNT miﬂizqﬂﬂﬂmaﬂzmiﬂuwa NITWRIUINTT
SUTNNAUAUATHAENITIATAUAURT
Listening and analyzing elements of music; applying the art of listening for the

development of music learning and music criticism.

aunsludiauszdniu 3(3-0-6)
(Meditation in Daily Life)

NV LTINUIZITIU UdNUeINITYINELNS Ien1Tviausuuuag ¢ Uselesivesaund
TuFinUsedn Ty MIBEULaEN1INNY @118 UNTIANITAINATEA ANEIAYYeIAMSTTUlY
nsEnansuaznslETInUsEIIu

Meditation in daily life; principles of meditation; methods of meditation; benefits of
meditation in daily life, study, and work; meditation and stress management; importance

of morality in meditation practice and daily life.
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SU145

Su146

su147

depuuaziausssulne 3(3-0-6)
(Thai Society and Culture)

é’ﬂwmzﬁugmmaﬂﬂiqa%wmqLﬁﬁ@gﬁﬁ] daannaznisillaswasdnulng laefiansanain
Wanmsvesdruay Tansssy nsrulumsasuwlauaznisusuivesdenulng saustadeuly
uastlaming 4 Nneredfdismensundudsratiagiu wilansss woliuasiiammsuaouas
Tusunanvasdsnule

Fundamental characteristics of Thai economic, social and political structures from the
consideration of socio-cultural development, change and adaptation processes of Thai society,

and conditions and problems that affect current population’s way of life; multiculturalism; trends and

directions of change in Thai society in the future.

1ATINTNIZINVANS 3(3-0-6)
(Royal Initiative Projects)

USQN ANUNNNY WagANNEIALYIranswI¥1Yn Anuluinvedasinsnses1vais
wszuwES anszUsTuvsnainaenaeiy Tassmsiientuiy 1 U o wardmnssn vénuagnues
isugRanelfies guilvl wmamsUszendldiflomsiannnuies ey e warUsunmna

finsAnuwenan

Philosophy, meaning and importance of the King’s philosophy; backeround to royal initiative
projects of His Majesty King Bhumibol Adulyadej; royal initiative projects related to soil, forest,
occupation and engineering; principles of the sufficiency economy philosophy; New Theory;,
application guidelines for the development of self, communities, society, and the nation.

Field trips required.

AWLazLEYIRINA 3(3-0-6)
(Digital Imaging and Sound)
laseasne nanmsiesnu JULUUAN 9 vesnmuazidesneglusuvesiavia 35n15ase am
o  ada Y] ' a & Aa '
wagidganiinsiaurauiueg 1w angauin duauniaum
Structure, basic principles and various forms of digital imaging and sound; synthesizing

images and sounds with proper harmony to create valuable works.
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su148

su149

SU150

SU151

wadnasaulne 3(3-0-6)
(Dynamics of Thai Society)

fimunisuaznsiasunlawesdenulne givdsnulsfRmans usaniausssu ol
Yy wazafoaluaiunie) 195unTs0 Aaus Aawnude nsdlieanisunases LATYFN
LardInL SITHANTENUATUBY q iflnasodsnulneg

Development and changes of Thai society; historical background, cultural
heritage, wisdom and values in languages, literatures, arts, religious and beliefs, politics,

the economy and society, as well as other effects on Thai society.

NIQUAGVNIN 3(3-0-6)
(Health Care)

wuvnamsguanuiesdniulsauaramaiutiadesiu - udnnsldoug wandtosl
We3ue1vs SunTeiAnannislden uarlnwaneanio

Guidelines for self-care on common diseases and illnesses, general principles on basic
medication uses, dietary supplements, danger on drug uses and misuses, and drug

addiction.

MNBUASIINY 3(3-0-6)
(Film Appreciation)

psfUsEnauiugIuiuing 9 vesnmeuaiidaassicluiulasiadne mudunuszan
wazalndnisiiaue Wewannauiuazanudilasenmeunslugiusdo

Basic elements of selected films: structure, history, genre, and styles of presentation;

development of audiences’ knowledge and understanding of the films.

anudilalueisesssulangalusia 3(3-0-6)
(Understanding Ancient World Civilization)

ALneveIiensesssy  UseiRuasanulunnvetensesssulunadididy A
wifloulazAMuLANAUBILAar e T 5T TR sTiavEnasedinuuyusluilag iy

The meaning of civilization; the history and origin of important ancient civilizations;
the similarities and differences among these ancient civilizations which still have an impact

on today’s society.
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SU152

SU153

SuU154

SU155

piidyalneiunisadreassd 3(3-0-6)
(Thai Wisdom and Creativity)

ANaRaIn Aus QiviAdiausTIN sunsaivasIATIniinisussendanudas Tudsaslne
fauseRmaudstiagtu

Intelligence, knowledge, cultural landscape in field of creativity, application,

modification in Thai society from prehistorical period to present.

quvdsAnanfilosdu 3(3-0-6)
(Basic Aesthetics)

YOULALAYATIIMNEYRIEUYIEMAnS  nuAiidieanunn  UssiRuunAnuagvirug
maguaruuvesusluusavgnali Woduliugiuaudnuazarundlalufuanung S
wiulsslemiromaiannsadouuarinsagnlunsussiiunmaauauiidlug
gunssmansuaglutinysedniu

Scope and meaning of aesthetics, theory of beauty, history of concept and beauty
attitude in each era; thinking foundation and understanding of beauty benefitting

development of taste and evaluation of beauty from aesthetics and daily life.

NMsRRNLUULATa519aTIAlURAUZAZ TUREN 3(3-0-6)
(Design and Creation in Oriental Arts)
AsTUIUNSLATUSUNYRINsadsassluAaUznzSusen  ludiaauazitudissg 9 N3
HANNAUUDILUIAALAZTENTS é’udaiﬁl,ﬁmmiﬁwmé’mgﬂLLUULLazé’ﬂwmzLawmﬁaLfJuLLu’a
NINIaNaTIA LagUspendldfiumansau
Process and context of Eastern creativity in different time and space; integration of
concept and methods engendering development of form and identity for creation guideline

and application to sciences.

NAINFUNNEUAAUE 3(3-0-6)
(Understanding Bangkok through Its Art)
muﬁaﬂﬂﬁﬁluﬂgamwﬁ’uﬂ’wmmsﬁuauﬁaa@?ﬂLwiaﬁmumzﬁ"qﬂwﬁu
The art of Bangkok and the development of the city since the past until the present
days.
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SU156

SU157

SU158

SuU201

Aaunssunudsauiausssulng 3(3-0-6)

(Art in Thai Society and Culture)
muaaﬂﬂismﬁuﬁwmmisuaqé’mmLLazi’muﬁiiulwaé?qLwiaamuﬂizﬂ"a{]aa;ﬁ'u
Art and the development of Thai society and culture from the past to the present

days.

AusssuluIInUT2INIU 3(3-0-6)
(Culture in Everyday Life)

AUNUNY ANUAIALY ANWUSLAZLUIAANIIINUTTTN ST IRITaATEaNE eIy
TuinUszsiuvinunaansasuulasuasdinusiuars

Cultural meanings, relevance, characteristics and concepts, including cultural diversity

in everyday life in relation to the transformations of contemporary societies.

nseenindanieiiannnwiin 3(3-0-6)
(Exercise for the Quality of Life)

mmitﬁmﬁu ANUVINY UTBN UazIUWUUYRINITeaNAaINTY MannIshasnguinig
PENMAINTY ANUVINELATANNFIAYVDIAUAINGTN AUFIARYYBINITENMAINBTUAMNIN
Fin nsidenguuuunsesnidsmeitewmuiannndin

Basics, meaning, types, and patterns of exercise; principles and theories of exercise;
meaning and importance of quality of life; the importance of exercise together with quality

of life; selecting exercise patterns to improve the quality of life.

amedenguluganIa 3(2-2-5)
(English in the Digital Era)

| [y

Rouly : UnAnwNiNanIINAABUNTYIBINGUEINTT AuATEAU Bl YulU wielinanisvnasu

[
Y |

nwiSsnguatnanttunageunisduieuin daudsedu B1 JulU aaszniave
winenae lasumseniiulifesmmesileuieuseiv SU201
Asaunuenisila n19wa n1981u wagn1sidsuntuidinguifionisdeansly
FAnUszdriu mslinudnquiduedesiielunisBeuimenuedugaiiia
Developing English listening, speaking, reading, and writing skills for everyday

communication; using English as a tool for self-directed learning in the digital era.
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SU202

SU203

SuU210

mmé’aﬂqmﬁami%"amsmmma 3(2-2-5)
(English for International Communication)
Fwdaduneu : SU201 nwdangulugafidvia
Joule : dndnwiidnanismageuniwsinguusnidn deudsedu B2 Tuly wiellnanisnaaeu
mmé’qﬂqwmﬂamﬁ’wmaaumm?ﬂuﬁLﬁsruwh@?uwiizﬁu B2 ulU muUszniAves
wIngae tasuniseniulidesamedeussusiedvn SU202
N1SHAUINNBEN18109N Y1 matﬂmmummimmé’mqw nsldnrwdanguniy
faguszasd nsldnwsinguduiadesiedearsluviunuiuivifnay fausssun1wisu
nanvany
Developing English skills; improving knowledge of English; using English for different

purposes; using English as a tool for communication in international and culturally and

linguistically diverse contexts.

Winwen1siaansegneadeasse 3(3-0-6)
(Creative Communication Skills)

Mﬁﬂﬂ?iﬁ@ﬁ’ﬁ ﬂ?i%@ﬁ?iéﬁEJ’J%]TJI]']‘U’]LLﬂZ’EJ’NUﬂ’]HW ﬁﬂ@%ﬂ?igaﬁﬂiaEh\‘iﬁ%l"l\‘iﬁiﬁﬁl,l,aSﬁ
Uszansnwluwanmaiivainvians msdeanstuinmsssy msdeasiudedsnuesulatl s
NUAIVA

Principles of communication; verbal and non-verbal communication; creative and

effective communication skills in various fields; cross-cultural communication; social media

communication; digital literacy.

nslénuineiitenisdeasuaznisdudu 3(3-0-6)
(Thai Usage for Communication and Retrieval)

vinwgmsldnwilneiiiensieans unasdoyadmiumsAnuduat Bnsdusudoyaan
doooulatuazgrudoyatssianing 9 Basussiuanuiidefoveaundasdoya

Thai language skills for communication; study resources; online information and

database search techniques; evaluating the credibility of data sources.
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SuU211

SU212

SuU213

Suz214

arudidesfuieaiunuuaznunlusideu 3(3-0-6)
(Introduction to Language and Languages in ASEAN)

'
[ Y

anwagMmluresnIw nsnLldan1wl anuuand1eTEnIna wIyediunwdnd a1
Sudsnes Tassadaveantvn msldniwinuuiundany nswWasuwlamesniw anuduius
FENINNWNUFIAN TUUSTIU LazaaunITel STan15unTY N19138UTN1YY NTABUAIY
wazdnwazlUreIn Y warTanusssuvesUssmaning q luendeu

General characteristics of language; origins of language; differences between human
and animal languages; language and scripts; structure of language; uses of language in social
contexts; language change; relationship among language, society, culture, and ideology;

language acquisition; language learning and teaching; general characteristics of ASEAN

languages and cultures.

AW SUAFNDNITHOFITATUIRIUSTTY 3(3-0-6)
(French for Cultural Communication)
LY d' q.'/ dy 14 ¥ a % <% YV '3 o
NWLNI5E0a15N 1IN TIAAL TR UM UARAUTAIUSTTU NISHANUNISIIANS d1UIULaY
lassasusgloanimngaunazgnaios

Basic French communication skills on art and culture; practice of using proper and

correct vocabulary and sentence structures.

aelneianswaundin 3(3-0-6)
(Thai Language for Life Development)

nsuIn1wlng n13ewIAT1erians n1siulany MsdnauenuAn NS
vinwgnsmsstinegaditludseusisteyatinians

Learning Thai Language; reading analysis; listening for main ideas; presentation of

ideas; development of sustainable life skills in the information society.

Ao Tn 3(3-0-6)
(Chinese for Careers)
ndnnadeusdnusiulussduiiugi msinnisils maya M3su wagnadeu a1n
mdwiTiAgdestiuendn Anwidnusiuegnatios 300 6 lassasauazsuusElendig 9
Principles of basic Chinese alphabets; practice of listening, speaking, reading and
writing with vocabulary about occupations; studying of at least 300 Chinese alphabets;

language structures and simple forms of sentences.
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SU215

SuU216

SU217

SuU218

Jynunazmsaziauiutu 3(3-0-6)
(Folktales and Folk Plays)
Ussny dnvasuar i msAnsimuiiutu nsesdusasnsuanasiiutiu Ueu dwng GHEN
Aame wazrderiodu TnTeimuduiussewininuaznisasiauiud ez Sanuss sy
Types, characteristics, and methods of studying folk tales, folk plays and folk
performances, riddles, proverbs, and local beliefs; analysis of relationships between folk tales

and folk plays and society and culture.

A1581UNTWIDINGWNBN15I50 3(3-0-6)
(English Reading for Criticism)

NINAUITINYENITEULAZAANN  N150AUTIEIIANUNNNILLALANANYBIRIUNTULTINARTA
d‘ 1 < (% av Yo < [ a L4 dy ¥
nunsduniendinguuazilasunisuladuniensingy wazn153ansaliasuy

Developing reading comprehension and interpretation skills; discussing meaning and

value of selected fictional texts originally written in English and translated into English; basic

practical criticism.

ATULEUBLTIFFI9ETIARIBN1WIDIN Y 3(3-0-6)
(Creative Pitching and Presentation in English)

ML SN ISInguiEnTTUINNTARIAT I IoN T LaUD 1B
43198530 vinwensyaLazmAaNsULEUoHIUIUA YA TIUNYT TinveMTULEUONAIIY
menudingulsairsasaluiivus msinldnnwdnguidueiesiiedomsuazmainausly
UTUMNIIINSURAINIATY

Developing English speaking skills through analytical thinking for creative pitching and
presentation; verbal and non-verbal communication and presentation techniques; English
presentation skills for creative pitching in public; practice in using English as a tool for

communication and presentation in diverse professional contexts.

AMENBINEAINSUINEIFIEnsLaznalulad 3(3-0-6)
(English for Science and Technology)
naavinvgeawsainguiisnduluauinermansuazvelulad nsianudila
Usziiudagtumsinemansuazimalulad msifismudnvivada nmsiaduaiiainvenisiiaus
wazvinwensRsuluusunMInemansuazimalulad
Developing essential English language skills in the field of science and technology;
understanding current issues in science and technology; expanding technical vocabulary;

enhancing presentation and writing skills in science and technology contexts.
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SU301

SU310

SU311

SU312

¥

walasiug 3(3-0-6)
(Active Citizen)

audumaiies msfwihviunsiasuuvasesdamilng dsaulan uazdsauesulatl Ay
SUlnYaUsRdIAN N15ABAIUNTTNITN NMITdIUTINAUYUTY wazInansITas

Citizenship; awareness of changes in Thai society, global society and online society;

social responsibility; anti-corruption; community engagement; public spirit.

N159YSNYLALNITIANITUIANNISIAIUTITH 3(3-0-6)
(Cultural Heritage Conservation and Management)

AATUNUY LL‘U’Jﬁ@LLﬂBWQUﬁLﬁSQﬁUﬂ’]i@H%ﬂT‘; LAZAITIANTITIAILGITU AIUNRAINUAIENY
Susssy usnnmeTmusssududedlduardudodldly usnnmisaandmenssy aondnenssuiuiy
uazyuvy uasluTauaRLasNuiiuseYamans ffisfasiuaznofiad wuamesnisdansusanmis
Samsssuluvunswady nsveaiisrimusssuwasnsdonnnumang

Meaning, concept and theory of conservation and cultural management; cultural
diversity; tangible and intangible cultural heritages; architectural heritages; vernacular
architectures and communities; archeological and historic site; museums and galleries;
guidelines for cultural heritage management in contemporary context; cultural tourism and

interpretation.

nuadreassanasuianssuluAnassed 21 3(3-0-6)
(Creation and Innovation in the 21 ' Century)

U3 NN nTzUIUnIs nadugystazuunliuvesnuasvassnuazwinnssulumnissen

€

= Y saal o

21 MasetunuassassanfianusuRaveunediay iludnisdunadiesnus
History, origin, process, achievement and trend of creative and innovative projects in
the 21 Century for creating a project with social responsibility, leading to being an active

citizen.

AN TNHAZINADD 3(3-0-6)
(Gender and Sexuality)
WUIAALTDILNA WWARNIN WWFID USUNTIINITIIDY d9AN WAL IRIUSIIUNTNENY UTenauasny

v a

wagivuaunumvesansiiuindgs anandude wazswanaden uuAniFesdnslusianie
uazrvuMsdeulmmadinuiieionsesdv’ uavaounisalimaanin inedilutagu
Concepts of sex, gender, sexuality; socio-political and cultural contexts defining,
constructing and assigning the roles of femininity, masculinity and queer; concepts of bodily
richts and other related social movements to claim the rights; current situations of gender

and sexuality.
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SU313

SuU314

SU315

SU316

533UYVIRIINY 3(3-0-6)
(Nature Appreciation)

ANNAINRAIINNTININ mméﬁﬁzy}uawmmwum?ﬁﬁ%% AMATLAZAINIUYDY
555U98 nsadidndrtinluniseusndiarausuRateuiediay

Biodiversity; importance and roles of living organisms; value and beauty of nature;

establishing consciousness of conservation and social responsibility.

Sn¥un 3(3-0-6)
(Bird Conservation)

a A ' 1Y e

A1IAUN N15ILUNYUA ﬁ‘u%@%@’]ﬂﬂ anﬂiimmﬁaq msmmmmazmsﬁuwuﬁ
WANTINNTATIT NMgonen NMseysny
Birdwatching; classification; habitats; singing behavior; foraging and reproduction;

nesting behavior; migration and conservation.

msaq%’nﬁﬁ'aLL'mé'auss'smnau,asﬁaﬂnssu 3(3-0-6)
(Natural Environmental and Art Work Conservation)
Arwiugududanedeuuasnineinssssuni dymdudauanden nansenuveady
ANATAMINIENT 1ATl LazTaniwdedaunsty UinsvessruLdnauaynsvioniondediae
ndnnsfiugruluniseyndauindeunisssrusfuagfaUnsy nsUszgndaauddiy
Inenmansluniseysnvauindensssued Aaunssy wazusanlan
Basic knowledge of environment and natural resources; environmental problems;
impact of physical, chemical and biological threats on art works; ecosystem services and
eco-tourism; basic principle of natural and cultural environmental conservation; application
of scientific knowledge to conservation of natural environment and art works; world

heritage.

Tanvasqaunsd 3(3-0-6)
(Microbial World)

UseleyiuarAnud 1Ay vesadunsgnatin1sommng enaImnIsunNIsiNensLasnNIsuNgdse
uyudluTinuszdfu msldqdunidlaedfafemnaoniovesiuilnauarauandon

Benefits and importance of food, industrial, agricultural and medical microorganisms
in human daily life; responsible use of microorganisms for consumer and environmental

safety.
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SU317  Bumesidindvn 3(3-0-6)
(White Internet)

USMIANe 9 ruesevieBumesidauarnsingsnssudidnnsednd seanaiu wuusng 9
nnsldudumesidauasnisldnueiotiediay nstesiudeanaiu Ussinuanududiusa
YBIUIANTBUMNBSLIL HANFENUIMNAYANAY ﬂ{wm&LﬁaaﬁuLwﬂiuiagaWSﬁULVlﬂLLazmi?iami
FomsuazlimsufiRideldnuaietny wdssdefannsoldiuiefiuseiuanuuaonse

Internet services and electronic transactions; threats from internet and social network
usage; threat preventions; privacy issues of Internet services; impacts of threats; laws related
to information technology and communication; online etiquette; tools for improving

security.

SU318  Buindeu uaNuwATNAIY 3(3-0-6)
(Environment, Pollution and Energy)
szuufia uafiwnmad uafiwnaeinia uafivnishu UAHBY NAINULALHANTENUADNE
pileniAvedlan
Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and its

impact on global climate.

SU319  Anerdansuasmaluladifionswauiagnedediu 3(3-0-6)
(Science and Technology for Sustainable Development)
Ingneanfuazeluladionsimuiussimaegwaivassduassadulusudany asvgia
Msfnw assugULazAndey MaFoudinermaniuazmaluladainuvasiouslugvy
N153081590871515sLaZN1TA519E0UTHLANANY 9 LTlDLANINANTENUTEINEAIAnT AL
weluladilroyuvu
Science and technology for creative and sustainable development of the country
with regards to society, economy, education, public health and environment; learning

science and technology from community learning centers; public communication and

creation of media to demonstrate the impact of science and technology on the community.
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SU320

SU321

SU322

SuU323

Tanuvsudnnssy 3(3-0-6)
(World of Innovations)

Sy wudfin wagnisadisassAuinnssusng q ludagduuazeuian n1simul N3
Uszendliuazn133ans unumuasnansenuannsvaumaluladuazuinnssy dediin
WFTEgNIaYHIAY

Philosophy, concepts and creation of various innovation at present and in the future;
development, application and management; roles and effects of technological and

innovative development on life, economy and society.

5’5191LLazwanixwwia?iewmé'au 3(3-0-6)
(Materials and Environmental Impacts)

nsutsUsziantanialy aut@iugrurestag YanlundeSasinuludinusesifu ns
In15veranTan n1suTannauunldlvdaeiseing

General material classifications; basic properties of materials; materials in daily life

products; material waste management; material recycling methods.

n1sguadndiie 3(3-0-6)
(Pet Care)

¥ '
v ¢ a

Sewnluifgrfunisguada idesduiioud wiudsndnd n1squaniiusednsninuwazidu

54

(%
I a 1 |

LIVDIEA L ALINSURATOUR DA ILATAIAN L5ATLANANNAR L ALIARGDEAY haznN15UINULsA

Y

[
fo ¢ A

wHuNsveneugdnddes nsdudussneunisueuazysenevgsialieadeiudniiaes
General aspects of pet care for animal lovers; effective care and responsible pet
ownership for animals and society; zoonosis diseases from pet and diseases prevention;

pet breeding plan; entrepreneurship in pet selling and pet business.

INAITITUL 3(3-0-6)
(Public Mind)

Ao fudnansisae aunuevesdnasisuy ANAIAYIBINTTI INA5ITUY
29AUITENBUTDINITUINA51TULVDIYAAS SULUUVDIINEBITEY LLmﬁmLazmqwﬁﬁLﬁmﬁmﬁu
Inansisny JededineliAnnisiinansisay wazandnvasiifodesiuinasisuy madey
Tassnaiieafiuinansisas

Background, meaning, and importance of public mind; composition of public mind in
a person; type, concepts and related theories of public mind; factors contributing to public

mind and related attributes; writing public mind projects.
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SuU324

SU325

SuU401

SuU402

waluladazanlugnannssy 3(3-0-6)
(Clean Technology in Industries)

NANTEMUYBIgRAMNTINTTReNAN L NanyTTNasedsALazAWIngoN NTEUILNT
azmﬂluqmammsmmms PAFIMNTIULNYAT Qmammauﬁwaua%aas’f@u DAFINNTINLYTN
ind Qmm%ﬂsmmé‘ﬂ WAYEREINNTTUNANERN mi’e]@ﬂLLUUQW&WMﬂiiNﬁ%ﬂﬁ?QLL’JﬂélaiJ

Effects of industries on pollution; effects of pollution on societies and environment;
clean processes in food, agricultural, textile and dyes, ceramics, metal, and plastic

industries; industrial design for environmental conservation.

aiaalan 3(3-0-6)
(World Regions)

LWIAAIIAIENINARNHILLINIY VAL anmnsiiuiifdnadeianssumaasugia deem
LLaS’qJJGlJUﬁiiﬂJGU’e)ﬂ‘t]i%slﬁﬂﬂuuﬁiﬁ%ﬂuﬁﬂ’]ﬂsﬂaﬂﬂﬂ ATTUUNAMULANANARINAAIYNANYATNLAY
Tausssuveodlan

Landscape concepts of region, geographical features influencing economic, social,
and cultural activities of people in different regions of the world, recognizing the diversity

of the physical and cultural worlds.

anuiiudusznaunisiiduindoudieudnnssy 3(3-0-6)
(Innovation-Driven Entrepreneurship)

Y

vinwrisndulunisifugusznounts aruaseniindeinuenisngvane gsianisuims
§anns anuAnaieassd Mslinsedt wezmsiufduiussenhayeeaiiisatestumsdndoas
Atiugsnabng

Essential skills for entrepreneurs; awareness of the legal, business, managerial, creative,

analytical and interpersonal skills relevant to starting and running a new venture.

UINNTTUKAZNITDDNWUY 3(3-0-6)
(Innovation and Design)

LUAAA MENNNTEZUTANTSLAUNSYUINMSARLEeenL UUALTUReY nsTiandle
Uy n3seanAUAAIIY N158USHNUNTSVIRaRIU JURLASIHEUNT DL 19aT A

Concepts and principles of innovation creation through the design thinking process;
understanding challenges; brainstorming; learning through practice and creative

publicization.
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Su410

Su411

N13AANTLBNHITUAZIANULLNAR 3(3-0-6)
(Records and Archives Management)

o1 AurngLazAUd Ay veLenaTHaUTEaNTAINAITYINIY F1udeya SITHNNA
V1A wazAUULTedoreI8dAng STUU UINIFIU wavspsesfiolunisdmfuienansegnadusyuy
unAn auf wdnmsdaiden msdem uazUszliuguAtenansiflodaiuansluneanvsneive
NFEUIUNITINNIG WeknTLazaySndenaIsInvanewmslugusiratoya gIuausLasnangIu
AUy IRmEns

Definition, meaning, and significance of records in relation to working efficiency;
database; good governance and accountability of organisations; system, standard, and tools
for systematic record keeping; concepts, theories, and principles of archival selection,
acquisition, and appraisal for permanent storage in archives; processes of managing,
providing access, and preserving archives as informational sources, knowledge base, and

historical evidence.

N1SNZIAALAZNNIHBEDANNNGINY 3(3-0-6)
(Mushroom Farming and Business Extension)

wmalulaBnsmgdin nsmiedindunisvieaiiendiing nsiauindasue e1msuas
91MNSLANAUATNIINLR MaNASYBINg ST TBULATINASEIUNTIAYAS NMsvieieILaYAHA
8IU9

Mushroom cultivation  technology; mushroom farming and  agro-tourism;

development of food and nutraceutical products from mushroom; principles of regulation

and standards in agricultural tourism and food production.
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Su412

Su413

walulag wmalla wazanavnssudalain 3(3-0-6)
(E-Sport Technology, Techniques and Industry)

HonuuarUszinnvesdalasn nisnaiussrusznaunulufanIsuae o wazusslovilanu
mMsfnw mnugesuluimnssufiviiddy daisusedooulatlussuunansfiau (i) tnuds
wuuspNesyAnaiuis (ewiiea) insemuaziuvnafiRiduisensu walladnsdeanslud
avein nalulagnisaienonny NAgNSYMINLAXAITUINITILAURaNIA JULUUNITIAY N3
doansuazmsiinilefusewinadiau vinweiiddnludatesn gnamnssuinuuazdaUadn winuy
195579 Teldvesiiaunazddnenoniny msilndulazudstuing nsdfnwainnisudedud
waula

Definition and types of e-sport; gamification and educational benefits; acceptance in
major sport events; multiplayer online battle arena (MOBA); first-person shooting (FPS)
game; civility and acceptable practice; communication technology in e- sport; game
broadcasting technology; team strategy and micro- management; playing styles; player
communication and collaboration; e-sport essential skills, game and e-sport industry;
business models; player and game-caster income; game practice and competition with case

studies from interesting competitions.

wiAsTdINAnAuTmalulagdaniw 3(3-0-6)
(Amazing Biotechnology Products)

arumnearUseiinudunveanaluladiinm  ndasasimeluladTinndiuiaulaly
gRANMNTIUaMIT 1A3eadu Wiy vedldluaiufeu nmainuns msvnindsuarnsLIng
miﬁmf’iﬁaﬁﬂaLLazﬁwLauamamﬁmsﬁmmwﬂiu‘[a@%amwﬁaﬂﬁ] NSNAADINITNAANANA NN
weluladtanmdecd

Meaning and history of biotechnology; interesting biotechnology products from
industries of food, beverage, energy, household products, agriculture, wastewater
treatment, and pharmaceuticals; conducting research on selected biotechnology products
of interest; in-class presentation of selected products; preliminary experiments for creating

biotechnology products.
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su414

Su415

Su41é6

pidlgyayiesdiugnszuiunsnan 3(3-0-6)
(Indigenous Knowledge toward Production Process)

ASFTANaNENIY NTUILNMIRARIIANaNIIe Asnsindanean nszuaunsnsinly
ANAINNTTA ASHAALNAINTA NTEUIUNITHAAUN N1SVOET NTEUIUNITHAREIMNE NTEATWAN
A3YUIUNIINARNTEAY YuNlvg NTTUIUNTNARYLY NSHAATIILUUALAL NsEUIUNTSHER
U1IENTOINTUIAL NTZUIUNITOULIN

Production of home-made coconut sugar; manufacturing of granulated sugar;
fermentation of sweetened rice; industrial fermentation process; production of cow milk;
milk production process; fabric weaving; production process for textile manufacturing;
mulberry paper; the process of paper production; Thai desserts; manufacturing process of
desserts; traditional manufacturing process of rice; modern manufacturing process of rice;,

dried foods; drying process.

msmmﬂLLaxnﬁﬁuﬁIugﬂuﬁm%’UQ’ﬂsznaum:i 3(3-0-6)
(Basic Marketing and Finance for Entrepreneurs)
ANNAIAYYRINITIAIALAENISRUEMSUUSENaUNMSTElm wudRnaIunIIRaIa naln
AATM N1TINUNUAITAAIN WUIAIUAAATUNITIRIU NITINUAUNIINITRY NITHIINTAINTIN1TRU
ANERRAZEA ﬂﬁﬁuﬁﬂﬁﬁyﬂ]aﬂﬂ’ﬁU%%’ﬁﬂ’ﬂiﬂLajﬂﬂ‘ﬂ’]ﬂﬂ’ﬁlﬁu
Importance of marketing and finance for new entrepreneurs; marketing concepts;
marketing mechanism; marketing planning; finance concepts; financial planning; financial

forecasts; fundraising; importance of financial risk management.

33NANA 3(3-0-6)
(Digital Business)

Mé’ﬂmitﬁaaéfwaqqiﬂﬁu%Lﬁﬂwiaﬁﬂé g3nssuludsnuddsia sUnuumsviigsnssud
UaoaduuazUszaunnud nsauussuueionte N3vingsnesendneeidAnis n1svingsiasening
BIANITHALANAT NTVINTINITENINBIANITAUNIATT TTUUVUINITIANITAIUGINTTUATVA
MsnaeRdTa dednueaulal

Basic principles of electronic transactions; transactions in a digital society; different
types of secure and successful online transactions; business-to-business (B2B); business-to-
consumer (B2C), business-to-government (B2G); digital transaction management system;

digital marketing; social media.
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511 114

512 101

512 102

RUINIBILANL

adiaAanTily 4(4-0-8)
(General Mathematics)

NISUIN U AR 115 IIUIUITI LAvd Toeay Sn1dIu aunTTuIN Aduysal
flafifuiiugu ssuvaunisiBadu eends feffuendlnumdes faiduaen3iuuasns
Useendt unandaiasin

Addition, subtraction, multiplication, and division of real numbers. Fractions,
percentages, and ratios. Quadratic equations. Absolute values. Basic functions. Systems
of linear equations. Exponentiation. Exponential and logarithmic functions, and

applications. Basic calculus.

ey 3(3-0-6)
(General Biology)
Auriaduriou: * 512 102 AT Anewhly

* prasgunsauiula

a

auiRveedslidin selouITmOIneNmans N15INTTULAINTIALAEAINURANNNATY

o

A19ANYDIAWTIN LwaduarlATIETINVRATad WUNUBATY WugAans Nugaansluang Wug

]

13

Aansuszens nalnvesitmuinis lassaiuazutiivesiie lassassuasuthiivosdn’
TnmMnewazngRnssudn

Properties of organisms. Scientific methodology. Classification and biodiversity.
Chemistry of life. Cell and cell structure. Metabolism. Genetics. Molecular genetics.
Population genetics. Evolution mechanisms. Form and function of plant. Form and

function of animal. Ecology and Animal behavior.

UjiRm 582wty 1(0-3-0)
(General Biology Laboratory)
Agndadunew: * 512 101 Finevialy
* gratseunseuiula
UftRnsfiaenadastuideovlusigin 512 101 F7inetly

Laboratory work related to the contents in 512 101 General Biology.
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513 101

513 102

513 103

513 104

wiiialy 1 3(3-0-6)
(General Chemistry 1)

USunadunius lassadvesneuuazandfiveasinmunisnesis Wussall uwid veiuds
QauVNAAIERS

Stoichiometry. Atomic structures and properties of the elements in the periodic

table. Chemical bonding. Gases. Solids. Thermodynamics.

Wiy 2 3(3-0-6)

(General Chemistry II)

Idadunion: 513 101 il 1
vovauazansavany augaiadl nso-wa wdlidh saumandied wnisunididessu
Liquids and solutions. Chemical equilibrium. Acid-base. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

Ujtiansainaly 1 1(0-3-0)

(General Chemistry Laboratory 1)

Serdauniou: 513 101 il 1 wdeeradeundeusulidosnin 10 §Uav
nsnnaesTigenndosiudlonilusein 513 101 wililu 1

Experiments related to the contents in 513 101 General Chemistry I.

Ujtiansiainaly 2 1(0-3-0)
(General Chemistry Laboratory Il)
Andadunew: 513 102 wivialy 2 wiieenaeundouduliesndt 10 dUani
513 103 UfuAnsiaTivaly 1
nsnmaefidenndasiuilemlusieinn 513 102 wiiialy 2

Experiments related to the contents in 513 102 General Chemistry .

55



513 231

513 233

513 250

WAATIEN 2(2-0-4)
(Analytical Chemistry)
Jndafunion: 513 102 ity 2
ndnmstuguvenailiesze nquiuiisensawaziua Uiiseeendndunagiendy
U aiemndsfeunasufiioninianenou msUssanduiiseuailunmsiasey
WavTnadagnenegneukazmMyinUsines aunaiadsenielalunmsadamediiasate
Basic principles in analytical chemistry. Theory of acid-base. Oxidation-reduction,
complex formation and precipitation reactions. Applications of the above- outlined

reactions in quantitative analysis by gravimetric and volumetric methods. Interface

equilibria in solvent extraction.

UfuRn1sadidnsIent 1(0-3-0)
(Analytical Chemistry)
Auriadurion: 513 104 UjTRnsaiivialy 2
513 231 1pdlAs1zi 1 wieeaksuniauiulitssnit 10 dav

Amueaniadoulunsilase msieseidoyallsain ndeaileuazinadalunnsg
asziidelsuna nsnaasufefunisinszdaistaeisannznounazn1sIauTuns
gonmdosiuiiionilusedv 513 231 wilTnse

Errors in chemical analysis. Statistical data analysis. Instrumentation and
techniques in quantitative chemical analysis. Experiments on chemical analysis based
on gravimetric and volumetric methods as related to the contents in 513 231 Analytical
Chemistry.
CHBINER] 3(3-0-6)
(Organic Chemistry)
Adafuniou: 513 102 vl 2

wilvesaTUsznavaranfntaza1susznauszlsundn wedwes mslulawnse nsnezd
lu WsAuuazddia n1suszyndmaiindansibiloanuazdunsuseanlnsalnUlunisitgadl
Uszenmnvesmyileidu

Chemistry of aliphatic and aromatic compounds. Polymers. Carbohydrates. Amino
acids. Proteins and lipids. Application of ultraviolet and infrared spectroscopy in

functional group identification.
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513 255 UjUANsATidunSY 1(0-3-0)

513 341

513 343

(Organic Chemistry Laboratory)
Jndafuriou: (1) 513 104 UjTRnsaiily 2
513 250 LAfldunsg wiaeenassunsounulitesnin 10 &an
vio (2) 513 104 UjtRnsaiivhly 2
513 257 iniidun3diugiu vieermissundontulitiosnd 10 dUai
nsnaassigafuinadanisuenuaznisin Tiusans n1sAnwiufisenves
asusznaverdrfnuazezlsunfn n1TduATIERAITBUNSY
Experiments on separation and purification techniques. Studies of aliphatic and

aromatic compound reactions. Synthesis of organic compounds.

YAl 4(4-0-8)
(Biochemistry)
Fdaduniou: (1) 512 101 F3ineiily
513 250 \p3duUN3Y
Ve (2) 512 101 T3Ineiily
513 252 LAflBuvse 2
Tnseafranaznihiivesdaluana oulesduasdandanumans wunuodduuaznisg
AIUAN miLﬁU%Jﬂ‘HWLLaSﬂ’]iLLﬁﬂﬂaaﬂSUE’Neﬁl’emummx‘iﬁuﬁqﬂi‘im WUFIAINTTU
Structures and functions of biomolecules. Enzymes and bioenergetics.
Metabolism and regulation. Storage and expression of genetic information. Genetic

engineering.

U URAN13Y LAl 1(0-3-0)
(Biochemistry Laboratory)
Fwdsfunaw: (1) 513 255 YURnsetdunsd
513 341 Fuall wiIonasvundaunuliitesnin 10 dUaw
w38 (2) 513 254 YJURNMTANBUSE 2
513 341 Fuadl voonassunseunulitesnin 10 dUa1i
nsnnaesTigenndasiudieonilusein 513 341 Fueil

Experiments related to the contents in 513 341 Biochemistry.
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514 107

514 108

515 203

Nandnugu 4(4-0-8)
(Fundamental Physics)
Gouly: dmiutin@nwianginemansilildaniviand

namanivesinginds nsdunazadu adwdes weslulaunind namansvesvadlua

[

wiiwdntliln liihnszua Bildnvselindilossiu virumans Wandealv
Mechanics of rigid bodies. Vibrations and waves. Sound waves. Thermodynamics.
Fluid mechanics. Electromagnetism. Electricity. Introduction to electronics. Optics.

Modern physics.

UfTRnsTandiugu 1(0-3-0)

(Fundamental Physics Laboratory)

Jedaduniew: 514 107 Handiiugu vieenaGeundontulsitiosndt 10 &Unns

Souly: dwiuihdnuanginermansihlsauisiand
nMnaesfidenadostuiiienlusiedun 514107 Handiugu

Experiments related to the contents in 514 107 Fundamental Physics.

danamsulnINemansIinn 1 3(2-2-5)
(Statistics for Biological Scientists |)

ANUTINERATUTEINNUDIARR Usvinnvastaya adanssaul n1sdiausdeya n1s

]
aa a

Ui%@J’]ﬂJﬁ’]W’ﬁ’]ﬁL@@%LL@%%’NWJ’]@JL%@&?‘I‘! miwmaaummagmmﬂaammmﬁuﬁwmﬁ'aLLazmm
wUsUTINdmunieUseanng aesUseainsuasvatsuszens adanldldnisdmes ng
ATIVADUNITUANKIIWING MsuUastaya NMTinTeranduiusuaznisonnoatedley s
AszsinuifgaiudmiuiuusiuunUszan msldlusunsudnsasulunmsiieneiuas
wlawa

Definition and types of statistics. Types of data. Descriptive statistics. Data
presentation. Parameter estimation and confident intervals. Hypothesis testing about
means and variances for one population, two populations and several populations.
Nonparametric statistics. Normality examination. Data transformation. Correlation and
simple regression analysis. Association analysis for categorical variables. Utilization

software packages for analysis and interpretation.
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515 204 @RRAINSUUNINGIANENITININ 2 3(2-2-5)

518 101

518 102

(Statistics for Biological Scientists II)
FwUeAuneY : 515 203 adRdmsutinIvemanszinim 1
LHULUUNITNAABILAZNNTILATIZRAMULUTUTIU NITAMMUATUINAIDEIT NS
WIBuguLenm FAATIERAALUTUTILULUHLLUU AT MSes e auUsTIuT
N1TIATIEYINITRRENY AN N1TaAneasdafnkuuluwns n1sieseilnsle wadianis
Wpseivanediuds nsldlusunsudidagulunsiesiziuasudana
Experimental design and analysis of variance. Sample size determination.
Multiple comparision. Analysis of variance on repeated measure design. Analysis of
covariance. Multiple regression analysis. Binary logistic regression. Probit analysis.
Multivariate analysis techniques. Utilization software packages for analysis and

interpretation.

a2 3neialy 3(3-0-6)
(General Microbiology)
Fdaduneu: *518 102 UTRN159adAnewihly

* 9raLseunsaufule

NSNT¥RNY deug
5

Laznsiiusneaunsd wwmuAndosiuneriulasiadiauazninfiveuyad WunueaTy

TWINYT ATNISANIIUIUTBILUATISY Th5aunazs wallaUasndio

Ly a

WUFANANSYRIRAUYSY NMIRBUAURIBITEUUNNANIY Uselonliaslnuyaagdiuvsd
Distribution, morphology and multiplication of bacteria, virus and fungi. Aseptic

techniques and microbial preservation. Basic knowledge of structure and function of

cells. Metabolism. Microbial genetics. Response of immune system. Beneficial and

harmful effects of microorganisms.

UjliRn59ada3meniialy 1(0-3-0)
(General Microbiology Laboratory)
Jndafunion: *518 101 9aTAng iy
* gralseunsauiule
UftRnsfiaenndesiuidenlusein 518 101 9ad7iveniily

Laboratory work related to the contents in 518 101 General Microbiology.
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518 201

518 202

518 203

wuAITEINEN 3(3-0-6)
(Bacteriology)
Ataduneu: 518 101 9atingvhly

518 102 UftRn159ad2anewily

* 518 202 U{URNSUUATISEINE

* gralseunsauiule

o

UTIUINYT ASNELALS NS UNTUAVDILUATILSY FITINYIVDILUATILSUWATNNS

<9

(% [

AIUAY HUgAARIYaILUATTLY
Morphology. Cultivation. Identification of bacteria. Bacterial physiology and

regulation. Bacterial genetics.

UuANsHUANREINgn 1(0-3-0)
(Bacteriology Laboratory)
UIAUNDU: * 518 201 WUATILIEANEN
* grasgunseunula
Uﬁﬁ’ﬁmﬁﬁaamé’mﬁuLﬁwﬂuim%m 518 201 WUATISEINEN
Laboratory work related to the contents in 518 201 Bacteriology.

Wins13Inen 4(3-3-6)
(Mycology)
Jndafurion: 518 101 9aTineinly
518 102 UfuAN59aT7ne1vily
douguinen auNsuIsIU TnAIeLazasTINg1veIs Usvloviliasingradsn n1s
NAABINILANTIING
Morphology, taxonomy, ecology and physiology of fungi. Beneficial and harmful

effects of fungi. Mycological experiments.
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518 205 a5aIne 3(3-0-6)

518 206

518 207

(Virology)
Ataduneu: 518 101 9atingvhly
518 102 UftRn159ad2anewily
* 518 206 YU Imen
* praspunsauiule
Fugninen sadUszneumaaiiuazeynsisiuveshhia nmsiiindiuau mstavansiu
1911158 nansznuveshifanoluafiiFonazigaddnd N1IFUATIZALATUNUIMYDIBULADS
wlaseu msiialsrannhdaluits @75 wazau nsidaselsefiinonlisa msmnzidedlha
Morphology, chemical composition and taxonomy of virus. Multiplication. Viral
interference. Effects of virus on bacterial and animal cells. Synthesis and role of
interferon. Viral infection in plants, animals and human. Diagnosis of viral diseases. Viral
cultivation.
UfuRn1slaFainen 1(0-3-0)
(Virology Laboratory)
UsAUneU: * 518 205 Ta5aInen
* grasgunseunula
UfRnsiaenadosiuitionilusiedn 518 205 Th¥ainen

Laboratory work related to the contents in 518 205 Virology.

anuUasafenisdaniwlusissufifin1smnisgadiainen 2(2-0-4)
(Biosafety in Microbiological Laboratory)
Jndafurion: 518 101 9aTineinly
518 102 UfRn1s9advinewily

ANUAAYVBIANUADANENITININ TEAVVDIANUUABAAENITINNLAZUINTFIY
nsufoRluesUfoRn1sgatinet matestunsuuteugiunndey gunsaidmiudostu
Sunseanqaunid doszTaiimsuiiRdeqduvidnelsa

Importance of biosafety. Biosafety levels and standard practices in microbiological

laboratory. Prevention of environmental contamination. Equipment for protection from

microbiological hazard. Recommended precautions against infectious microorganisms.
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518 208

518 209

mMsAnseidaeilasiadmiutingadainen 3(3-0-6)
(Instrumental Analysis for Microbiologist)
Jndafuniou: 513 102 iy 2
513 104 UfdRnsiaiivhl 2
* 518 209 UfTRMTLATvisheedesiladmiutingadvinen
* pralseunsouiuld
ndnnisuaziadesiiontsgadiinerfiisafestunisilasnite nswizdendo

a

9Aun3d waziuglanssy n1sussgndmalianedansibilaws B daaninslulawes uas
wgoelsumd uiauazindeslasinlnnsflveanmanssourgs ndesganssmisiinnsou
Microbiology principles and instruments involved in sterilization, microbial
cultivation and genetic engineering. Application of techniques in ultraviolet-visible
spectrophotometry, and fluorometry. Gas and high pressure liquid chromatography.

Electron microscopes.

Ujlianmsmsiinneidaeindasiiodmiuingadaine 1(0-3-0)
(Laboratory in Instrumental Analysis for Microbiologist)
Adaduneu: * 518 208 MTlnnzicnelesesilodniuiingadine
* pralssunsounula
nMsnaaeuiefUITIeTeiuuUsg o finamdduseiu 518 208 nsinszsidag
ppsilodmiutingadvinen
Experiments related to the contents in 518 208 Instrumental Analysis for

Microbiologist.
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518 241

518 301

WaAINEIVQEUNTE 3(3-0-6)
(Microbial Ecology)
Jndafurion: 518 101 9aTAng iy
518 102 UfURn159ad2anewily
Iﬂiqa%ﬁwizmﬂiaaw%éﬁgﬂmmluéqané’am UNUmMYesgaunsdluseuuiing n13
MTIVVRAUNT L{lmmamaLmawmawmwuﬁﬂiim nsUsERIINgaUnsadmaeN

¥
YA dd

nsuanseanUeIBuluanINgS {j%"DEJVI’Nﬁ\‘ILL’Jﬂa@?,JLLa‘“‘Ui“’LﬂWUENﬂ'WﬂEUWU UHaNIENUAD
29AUTENUUTYYINTAUNTORATNITLAR DNV UUJFUTUS SymI1qAunsdiuwadiintiu
ANANNVANENIITUGNTTIVEIAUNIE MIusduvesgduridludundon

Total microbial community structures in environments. Microbial roles in
ecosystems. Detection of target microorganisms by genetic markers. Enumeration of
target microorganisms by real-time gene expression. Environmental factors and types of
land use impacting microbial composition and gene expression. Interaction between

microorganisms and host cells. Genetic diversity of microorganisms. Microbial

competition in environments.

ay o a

UANNUINGN 3(3-0-6)

q

(Immunology)
Jndafurion: 518 101 9aTaneinly

518 102 UfRn1s9advinewily

v a

* 518 302 UfURANsniiAuTIIne

q

* gnalsgunsaunule

(%) [y 1Y Y @

SEUUNNANAULAZNITAAUY NTNTEAUTTUUNNANAY LAURUBALALZILBURAY N3

Y 9

navaussvessruugiauiuluulddume seuursunduud wiaesdalnneuuniidinaoy

[y

wand lalalad nspevausssyuugiduiuiuudiuesauazuuuwagals nannsuaznis

Y @

UsgyndvesUisenouiiaukeuiived gidududenisiniie iagu n1sugnaieeieny

q

Y

ﬂﬁﬁmﬁ’uimwauﬁaqaﬂ N15LUABUANDILALADUAUBIHBLOURLIUYDIAULDY YITLILAY
piiAuAuunnTes MsinwlaegiiAuiu

Immune system and development. Activation of immune system. Antibody and
antigen. Non-specific immune response. Complement system. Major histocompatibility
complex. Cytokine. Humoral and cellular immune response. Principle and application
of antigen-antibody reactions. Immunity to infection. Vaccine. Transplantation. Tumor
immunology. Tolerance and autoimmunity. Hypersensitivity. Immunodeficiency.

Immunotherapy.
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518 302

518 303

518 304

UfjuRn1saiAuiuInen 1(0-3-0)
(Immunology Laboratory)
Jndafurion: 518 101 9aTAng iy

518 102 UfURn159ad2anewily

[

* 518 301 gUANAWING

q

* 9raseunsaunule

Y

UfjURnsnaenraesiuilon iy 518 301 QilAuiuinen
fnsAnwiuenanIuil
Laboratory work related to the contents in 518 301 Immunology.

Field trips required.

WUFANANTVOIRAUNTE 3(3-0-6)
(Microbial Genetics)
Adaduneu: 518 101 9atingvhly

518 102 UfRn1s9advinewily

* 518 304 UURNISHUgAENSURIREUNTE

* grasuunTouriule

s

N1389LATIENATHUTNTTUVRIRAUNTE N1IATUANNITUARNIDDNTYDIBY N13NAT BHUS
nsuanAsuansiugnssy MIvdiuvesiiiiule Wugimnssunagnisuszend

Synthesis of microbial genetic materials. Control of gene expression. Mutation.
Genetic exchange. DNA sequencing. Genetic engineering and applications.
UfuRnsnugAansvasgaunsed 2(0-6-0)
(Microbial Genetics Laboratory)
FwdeRunieu: * 518 303 WugAEAIYDIRAUNTE

* praspunsouiule
UftRnsfiaenadesiuidenlusein 518 303 fugmanivesqdunie

Laboratory work related to the contents in 518 303 Microbial Genetics.
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518 305 INWENITULALNITNANIBIDNGLNEN1TILN19aTIINYT 3(3-0-6)

518 306

518 311

(English Reading and Speaking Skills for Microbiological
Research)

1INBEN1581U @5UAINNAINTOYANIINGIAIENT UNAIUNIITVINTT kagddnIs

a a ¥ 14 a a

fudunuideiiieitesiiugadiine dnunsyaiiausiuimuAndinszdusunside
NNATIINYWNIEN B89N0 Y

Reading skill. Summarizing scientific information from research articles and
research methodology involving microbiology. Practicing an elevator pitch in English

involving microbiological research.

wUULEUBLATINITIFY 1(1-0-2)
(Project Proposal)
Houly: anmsuin@nwanuienqadninet 4ud 3 fuly

ndNN1TITENIINeIMIanT N19919uRUIUAT nsRuRudeyauarAsFfiuinig
R ERGRGIE ﬂ’]iL‘?JEIULL‘U‘ULﬁu@IﬂNﬂ’liLLa3518&7u3§’ﬂaﬁUﬁmgia§Lﬁlaﬁ§ﬂLaﬂﬂﬂﬂiﬁmaaﬂ
NRITUNIITINNG

Principles of scientific research. Research planning. Searching for data and

scientific publications. Writing project proposal and full report to avoid plagiarism.

2 menveaiin 3(2-3-4)
(Mushroom Biology)
JdsRuneu: 518 203 LHns1Inen

dugnuine aynsudsu dnednen WugaEns a35INeuasivine1veaiin nMsinie
ARLTTRAATMNT Y

fins@nwuenaanuil

Morphology, taxonomy, ecology, genetics, physiology and toxicology of
mushrooms. Industrial cultivation of mushrooms.

Field trips required.
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518 313 9aYIMYINAU 3(3-0-6)

518 314

(Soil Microbiology)
F103AuneU: (1) 518 201 LUATIIEANYN
518 203 LWRT1INYN
38 (2) 518 210 wuATSEINe1Uszend
518 211 Wins1IveUszyna

a 1

ANAMYBITINTY BUNISINGlUAY uazHanTENUsBNSYINUYeRAUNISNgoeaaTy

| a

AsiTieluiu nqueduridluAuiasiniivesded Famarieuiinaveseivou lulnsiau
Woanesa auduiusseninsiniivwasauvsdlulsleaiies nseydnuanuvainvalsves
N15MN9UYDIRAUNTTUATHANTENUADNITYINUYBITEULTIARY TTN15IATIERAIY
ANNANENITININRALNITVINUVDIFAFUNSILUAY N15IANITTEUUNBATLALHANTENUAD
aamanvaneystanwhuiulussuuinuaswuugay

Litter quality, soil organic matter and their impacts on decomposer activity. Soil
macrofauna, group of soil microfauna and their function on carbon, nitrogen,
phosphorus availability. Relationship between plant roots and soil microorganisms in
rhizosphere. Functional diversity conservation and impacts on soil ecosystem function.

Methods to study soil microbial diversity and functional diversity. Management of

agriculture and impacts on soil biota in the context of sustainable agriculture.

U URAN139admMe AU 1(0-3-0)
(Soil Microbiology Laboratory)
Awdsdunau: * 518 313 8% INgINIHIU
* gralseunsauiule
UftRnsfiaenadastuievluien 518 313 9aF7inemneiu

Laboratory work related to the contents in 518 313 Soil Microbiology.
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518 321

518 322

518 323

8YIINV1VDINAAS UL 3(3-0-6)
(Dairy Product Microbiology)
Jndafurion: 518 101 9aTAng iy
518 102 UfURn159ad2anewily

audfvesiuy YAunidluihuuuarnisuiideveniuuiiAinainqduvid Raunisi
1lu Msndandndnaiuuilafig 9 MnGn auAUIa IRIFIUNMINEAKAZNITATUANAMAIN
ULNAGERGITAT

Properties of milk.  Microorganisms and microbial spoilage of milk.

Microorganisms for processing various dairy products.  Production, sanitation,

standardization and quality control of dairy products.

UURN159a87Inevawani iUy 1(0-3-0)
(Dairy Product Microbiology Laboratory)
FwdsAunaw: * 518 321 9aTINGIVDINENS uTIUY
* prasgunsauiula
UftAnsfiaenndesiudenluin 518 321 9adinewesndniosiuy
finsfnwiuenaniud
Laboratory work related to the contents in 518 321 Dairy Product Microbiology.
Field trips required.

TUslulednduaznilulafng 3(3-0-6)
(Probiotics and Prebiotics)
Jndafurion: 518 101 9a¥Anenly
518 102 UfURn159advinewinly

Fivewaznisdasiwuniusiulefind undsfiniuazesdusznounuaiivenilule
and lulasluleuwazlusluledind unumveduslulesinduaznslulefinddoguainvesnumay
&3 nalamshausediuslulefinduazwilulefind ndnfusiensiioguainuazgaaInis
LA%UINIT N1INANIONATINAUNIAIUAVAIN ANUARASENI0IMIThaTNToTIAY
weluladiieadostulusiulefnduaznslulefnd

Biology and classification of probiotics. Sources and chemical composition of
prebioitcs. Microbiome and probiotics. Role of probiotics and prebiotics on human and
animal health. Mechanism of action of probiotics and prebiotics. Functional foods and
nutrition. Health claims. Food safety and regulation. Technologies relevant to probiotics

and prebiotics.
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518 331

518 332

518 333

e wazmalulagvasdan 2(2-0-4)
(Yeast Biology and Technology)
Jndafurion: 518 101 9aTAnginly

518 102 UfiRn159advanewily

* 518 332 UHURNsTVINeuwazvaluladvosdan

* grassundouiule

UNTIITIU TIAINYT LATAURAINUAIENNTINTNUDITARA ?J%{ﬂWiLLEJﬂLLaﬁﬂWiLﬁ‘U

9

= 6

Snwndas TINLIVRTAN @15919T NITIA3Y LAZIULYIUDATNVDIBAR BadlazNandaann
adlugnanvnssy wallaglmiffeesiudad

Taxonomy, ecology and biodiversity of yeast. Isolation and maintenance of
yeast. Cell biology, nutrition, growth and metabolism of yeast. Yeast and yeast products

in industry. New technology relevant to yeast.

UfuRnsdimeuazinalulagvasdad 1(0-3-0)
(Yeast Biology and Technology Laboratory)
UIAUNU: * 518 331 Y azinaluladvesdas
* grasgunseunula
UfRnmsfiaenadosiuiteniluin 518 331 Triveuasmeluladvesdarn
fins@nuuenaanui
Laboratory work related to the contents in 518 331 Yeast Biology and
Technology.
Field trips required.

wadan1siiusnwgaumsd 2(1-3-2)
(Microbial Preservation Techniques)
Jndafurion: 518 101 9aTAneinly

518 102 UfRn1s9advinewily

=

LMAIUDIAUSY 81MISIALTD NANNIT NATALATNITATUANAMAINTDINITHAY

insAnwIuonanIun
Microbial resources. Culture media. Principles, techniques and quality control
of microbial preservation.

Field trips required.
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518 335

518 336

518 337

wAlulagvass 2(2-0-4)
(Fungal Technology)
AUsAunew: 518 203 Wins1inen
w30 518 211 Wins1iveUszgnd
unumesnAntestumalladnegramnssy  mslivselovinnoules vio
Mwie 9 9051 lnglameiftesiueuazer malulaBiugimnssuessn ns
Uszgnaldinalulagvessituninisinens
The role of fungi relevant to technology of industrial uses. Applications of fungal
enzymes or other substances produced by fungi, especially in food and pharmaceutical.

Fungal genetic engineering technology. Applications of fungal technology in agriculture.

UuAn1simalulagvassn 1(0-3-0)
(Fungal Technology Laboratory)
sAuneu: * 518 335 wAluladvess
* 9ralFeunsounule
UfTRmsiaenadosiuiionluin 518 335 wealulafvess

Laboratory work related to the contents in 518 335 Fungal Technology.

wialulagvaslgelutuaiitse 3(3-0-6)
(Cyanobacterial Technology)
FUsRUnaU: 518 201 WUATILSEINE
518 202 UURNSHUATISEING
FINYILALNITINTILUNVDA LTSI ULUATLS Y UNUINNI9RAINg1vatsaly
a a 3 = a a o Ly 2 Y I3
wupilise n1sUszgndnanalulagvesieenluiuaiiiedmsuiundyeans 81113 81m1s

=

L3N WoLWAITININLaYDU 9 NanTeunedAIng1veslgelunuaiiseNa

¥

IN9E1TNY
anunsaitdagiunaglonalusnandmunisldleslusuaiiselugaaivnssy

Biology and classification of cyanobacteria. Ecological roles of cyanobacteria.
Technological application of cyanobacteria in pharmacy, food, supplementary food,
biofuels and others. Ecological effects of toxin producing cyanobacteria. Current

situation and future prospects for the utilization of cyanobacteria in the industry.
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518 338 UjUan1smeluladvaslyanluwuaiiise 1(0-3-0)

518 339

(Cyanobacterial Technology Laboratory)
AsAuneu: * 518 337 maluladvedlssnluluaiisy
* gralssunsauiule
UftRmsiiaenadosiudomluin 518 337 wallaBveslseTuuuaiise
Laboratory work related to the contents in 518 337 Cyanobacterial
Technology.

nsUsziuAnn il inansuaza g 2(2-0-4)
(Laboratory and Food Quality Assurance)
Adaduneu: 518 101 9a¥ingThly

518 102 UfURn1s59advinewily

ForimupshluirfemuanunsnvesiosufjiinsmaaouuarasuifiousnsgIunis
UuRnudmsussuuaunissliiniseiu wen. 17025 38n15nsauseiiiunuteniviug
uen. 17025 vdninasiismsialuniswdnemns qaunidiudervue (i8uf) 9aunisiu
seUUUTEAUANNIMDIMS (10%10TTR) MIfmungaingaiifesaiuay 38n13msrausziiu

SYUU LOTLOTTN

a = d'
UNITANYIUBDNTDT1UN

General requirements for the competence of testing and calibration laboratory.
Standard operating procedures (SOPs) for laboratory quality system 1SO/ IEC 17025.
ISO/IEC 17025 auditing techniques. Good manufacturing practice (GMP). Microbes and
GMP criteria. Microbes and Hazard Analysis and Critical Control Point (HACCP) food

quality assurance. Critical controlled point specification. HACCP auditing techniques.

Field trips required.
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518 341

518 342

8% Imdauandey 2(2-0-4)
(Environmental Microbiology)
Ataduneu: 518 101 9atingvhly
518 102 UftRn159ad2anewily
nsnsratBuarUNUIMYesgaunIdluiu tuazerne Jadeiidinadonisiaigues
AUYSY Maumegitasn1sTwuniln MFIATITEUSINMYIRAUVSE nsdosaanevise

a o

NsideuanImvesa1sdunsduazansiniilaggaunidlusssuvd Jadudnd
g

a N e o

da1enien1ideNanInaiuydunsd dunsgninliiinuaiiv n1suszen

a

yNLkaRaN13E 08
Aaunidlunis

witaymasndou

Distribution and roles of microorganisms in soil, water and air. Factors affecting
growth of microorganisms. Sample collection and identification. Quantitative assay of
microorganisms. Degradation or deterioration of organic matter and chemical substances
by natural microorganisms. Important factors affecting degradation or deterioration by
microbes. Polluting microbes. Microbial applications for solving environmental

problems.

UjliRns9adainenmnsdawnday 1(0-3-0)
(Environmental Microbiology Laboratory)
Fdaduneu: * 518 341 AT ingmsdandon
* 9ralFeunsounule

UftRnsfiaenadasiuidevluseien 518 301 9aF7ingmnsduanden

finsfnwiuenaniud

Laboratory work related to the contents in 518 341 Environmental
Microbiology.

Field trips required.
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518 343

518 345

AUNAINNAIINITININYDIRAUNIE 3(3-0-6)
(Microbial Diversity)
FwdeRunien: 518 101 TN

518 102 UfURn159ad2anewily

I
U %

TIUINSLarlineIng199aunsd N5ITRUNTUYRIRaUSEMEANUFuTUETIS

q

a

Wugmansseaulinana lassaiauasminiuesUssdnsaausd anuvaINvatenIeiugnIsy

a

YBIUTEVINTYAUNTE  AIUNAINNALVBININTTUUUNUDATUVDRAUNTY ILuNVAUNTE

9

=

wagluaIlufind msunsnsznelaznsissiinvesdunidlussvuinaiuniuaglusyuy
fafiguuss Uiduiusseninalsseinsaduniduaradidindu Yadedwandoniifinase
#37IME1009AUNIE MATANUITLALITAIUINITHALAIUVAINVANENAYDIAUNSY

Microbial evolution and ecology. Molecular phylogenetic classification. Microbial
community structure and function. Genetic diversity of microbial communities. Microbial
metabolic diversity. Microbial genomics and metagenomics. Distribution of
microorganisms in typical and extreme ecosystem. Interactions between microbial
populations and other organisms. Environmental factors influencing physiology of
microorganisms. Research techniques in microbial evolution and diversity.
walulagieuleiiaingdunsd 3(3-0-6)
(Microbial Enzyme Technology)
1UIAUNDU: 518 201 WUAILSEINGT

518 202 URURANSHUATISEING

ndnn1suazauifiugruvoseuled Tnssadrsveneules samandvosouled
ey nandnuaznisieiemevles unuimvesadnlunisudnieulefludgnainnssy
YAg unumvedimnssulshunazinaluladiioueaenanlunswdnoulyiangadn
Tymsing o aruaensesavngetsfuveinisidieulesianngadn nsussgndldieulesiann
QATNINIFUGAAMINTTI MIUINE T3VPUBY

Principles and basic concepts of enzymes including structure of enzymes, basic
enzyme kinetics, enzyme production and preparation. Roles of microorganisms in the
large-scale industrial production of enzymes. Roles of protein engineering and
recombinant DNA technology in microbial enzyme production. Problems, safety

concerns, and regulatory aspects of microbial enzyme use. Current applications of

microbial enzymes and their relevance in industries, medicine, and others.
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518 347 3FNAFBUNINIFIUEMIUNTATIZARWAATI NG 2(1-3-2)

518 351

518 401

(Standard Test Methods for Mycological Analysis)
AwdsAuneu: 518 205 1513991

w30 518 211 Wins1iveUszgnd

UINTFIUNITNAFOUAIMSUNITIATIZIAULTATIING 1T ZAUTIAUAT TZAUUIU YR
wanmsuazUfURN13v0935nadoULIRsEINANN o dIMTUNMTIATIERAUTATIINET NM3RTIT
Ainsziinuinsivenfiisadestuems aﬂiaaﬂqméwﬂﬂaﬁ ATAYAT fﬂ@]LLazéﬂLL’méjaﬂJ
AILIDNAADUUINTFIY

National and international standard test for mycological analysis. Principles and
laboratory work in standard test methods for mycological analysis. Mycological analysis
related to food, therapeutic compounds, agriculture, materials and environment by

using standard test methods.

Tsauazguawludaii 4(2-6-4)
(Diseases and Health in Aquatic Animals)
Adaduneu: 518 101 9atingvhly
518 102 UftRn159ad2anewialy
mMegdaamans a3siveuasgiduiuresdnii watasvesussrnsdniii Tsafa

Weanuuailise swazlasa nsifnne daninvedsa aunmdndun MseusnYRasNISIANIg

[
s & o ¥ % 5 v %

dilndgapfusiusulsauas dyaun madaildlunuide

finsfnwiuenaniud

Anatomy, physiology and immunology of aquatic animals. Population dynamics
of aquatic animals. Bacterial, mycotic and viral diseases. Pathogenesis of diseases.
Aquatic animals health. Conservation and management of endangered species related
to diseases and health problems. Techniques used in research.

Field trips required.

Fraumeanaasidosdu 2(1-3-2)
(Introduction to Bioinformatics)
Adaduneu: 518 101 9aTingwhly
518 102 UFuRn59aT7ane1vily

Judeyaniadiaumarans nsldgenuislunisimsenaidunsatinnadnuag
nsnaedily NM3duunauimunsfnug laswasauifvesaenednlng

Bioinformatic database. Application of software in analysis of nucleic acid and
amino acid sequences. Phylogenetic classification. Tertiary structure of polypeptide

chains.

73



518 411

518 412

518 421

AYIINYINNININEAT 3(3-0-6)
(Agricultural Microbiology)
wdeunieu: (1) 518 201 wualeInen
518 203 Win13NeN
%39 (2) 518 210 wWuATISEINeIUsEEns
518 211 Wins1IneUszend
PAuvIuagnszuIuNIvegAUNIEMiAutosiunnnuns Tdnslulasiou Uidusius
seriiivuazqduvd Qduvidienduegsiufuiivuazqauvidfneliifnlsaiiy Qauvddaly
lumsmuaulsaivn@idsuaslundndunninmsinens wmalulagdinnuasiugiamnssy
yosdunIslunsmainuns Insduuuiluideiesiifiades
Microorganisms and microbiological processes in agricultural aspects. Nitrogen
cycle. Plant-microbe interaction. Symbiotic and pathogenic microorganisms. Microbes
used in biological control and agricultural products. Biotechnology and genetic

engineering of microorganisms in agriculture. Seminar on related topics.

U UAN1598YIMEMINTNEAT 1(0-3-0)
(Agricultural Microbiology Laboratory)
Awdeuneu: * 518 411 9aTIINYINNNITNYAT
* 9raissunsounule
ﬂg’jﬁﬁmiﬁaama”mﬁuL‘f:amiusw%sm 518 411 9aTVINYIMNNNITNYAT
finsfnwiuenaniud
Laboratory work related to the contents in 518 411 Agricultural Microbiology.
Field trips required.

Qa%a%wmm&mmnﬁammw 3(3-0-6)
(Food Microbiology for Health)
Adaduneu: 518 101 9atingvhly
518 102 UFuAN59aT7ane1vily

miUuL%auﬁ;auw%ﬁummﬁ Uadusing 9 fifinasenisidendevesinis ndnnis
dosfiumsindevose s Qaunisniiuselovisoguain MIvsinaedemns 1nsgIueIms
VN99ATIINGT N1TAIUANANNINDINNT

Microbial contamination of foods. Factors affecting food spoilage. Principles of
food preservation. Microorganisms beneficial to health. Food fermentation. Microbial

standards for food. Food quality control.
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518 422

518 431

518 432

518 433

Ujliansaadainemnsanmnsiitaguniw 1(0-3-0)
(Food Microbiology for Health Laboratory)
Jodadunieu: * 518 421 a¥Inemsevnsiogua
* 9raseunsauiule
UftAnsfiaenndesiuidenlusein 518 421 90T Ang I ieguA M
fins@nwuenaniud
Laboratory work related to the contents in 518 421 Food Microbiology for
Health
Field trips required.

waluladnsusindosdu 3(3-0-6)
(Introduction to Fermentation Technology)
Adaduneu: 518 101 9aTingwhly
518 102 UfiAn159ad2anewily
nswauivennalulanisvin ermisiisadedmdunisudnlugnainnssy
nszurunsuinuaztladefiiendes dminwuuniusasnsldou
The development of fermentation technology. Media for industrial fermentation.

Fermentation processes and related factors. Stirred-tank bioreactor and operation.
Uuan1simalulagnisusiniasiu 1(0-3-0)

(Introduction to Fermentation Technology Laboratory)
Jprdfadudew: * 518 431 waluladniswinidesdu
* praspunsouiule
UftRnsfiaenndesiudenlusmein 518 431 meluladmavsinidesiu
Experiments related to the contents in 518 431 Introduction to Fermentation

Technology.

AYIIMYINQATMNTTY 3(3-0-6)
(Industrial Microbiology)
Jndafuriou: 518 101 9a¥Ineinly

518 102 UfURn139advanewily

a a 6

aunsdniiaudAglugeamnssy n1suen MIAANTaLLaTAISIAUTNYI9AUNSE

(%
a

mmsl,??smL%aé’m%"umwﬁﬂiuqmammim HANGAIINYAUNTY NTEUIUNITHAANI
Q@ﬁ’]‘iﬁﬂiﬁiﬂLLﬁSﬂ’ﬁﬂ’lU@N

Industrially important microorganisms. Isolation, screening, and preservation of
microorganisms. Media for industrial fermentation. Microbial products. Industrial

production processes and control.
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518 434

518 435

518 441

UURAN1398AIIMEMNIQAFINNTTY 1(0-3-0)
(Industrial Microbiology Laboratory)
Fwdsfunaw: * 518 433 9aTINGNNQAAMNTTY
* 9ralseunsauiule
ﬂﬁﬁ’amiﬁaaﬂﬂé’aﬁmﬁa%ﬂumaim 518 433 AN QAAMNTTH

Experiments related to the contents in 518 433 Industrial Microbiology.

#33INYNVDIULUANLTEY 3(3-0-6)
(Bacterial Physiology)
UsAuneU: 513 341 Al
518 303 WugAENIVDIAUNIE

LVUOATUVBINANIU NALNNITAIUANLILVIUEATNTBIMUATISERAZ LA N1TAUDY
fodud waladmsuldfnuneedsiver mseAuseunauItenedsivenveuaiiy

Energy metabolism. Metabolic regulation mechanisms of bacteria and archaea.
Responses to stimuli. Techniques employed in physiological studies. Discussion on

research articles related to bacterial physiology.

Qa:ﬁ?awEJ'flum’iEJ'aEJﬁmEJEi’]’iLLazm’iﬁﬁ'ﬂmiﬁwmﬂéﬁLL’mé'mJ 3(3-0-6)
(Biodegradation and Bioremediation Microbiology)
Ataduneu: 518 101 9atinegvhly
518 102 UfuRnN59aT7ane1vily

ANUEIAY UnuImMuaznalnuasgaunsdlunisgesaaisnazUinlnansuaiudunsg
waveduvisunteulasriuuarliiussuumunueddy msdesaasuasnstinuafiunga
Ane 9 lnefanssuves 8un3d nsuseynaldaunidglunistesaansuasUninuaivly
dunndonnazaingaamnssy winnssumaluladlunsdesaasasuaznisiiinansuaiiviu
JLAURREANNTTY

finsfnuuenaniud

Importance, roles and mechanisms of microorganisms in biodegradation and
bioremediation of organic and inorganic pollution substances through metabolic and
non-metabolic pathways. Biodegradation and bioremediation by microbial activities for
different classes of pollutants Microbial biodegradation and bioremediation applications
for pollutants contaminated in environments and generated from industries. Novel
technologies of biodegradation and bioremediation on an industrial scale.

Field trips required.
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518 443 dunAinguazmalulagydinmvesgdunidludindeundianne  3(2-3-4)

518 451

FULTY

(Ecology and Biotechnology of Microorganisms in Extreme
Environments)

Jndafurion: 518 101 9Ty

518 201 kuATLSEANeN

a v a

ANUNAINNAIEVRIRAUNIIwarmiNvesRaunIdlussuuinanlian1izJunss N3

q

USusseduiwaduesgdunidluanneiigungiigs aniziigumgiinn an1igfinnudiugs
anmefinududuveandogs uazanyiuwiudegisgunss madesaaneveriinaniiy
Tnegduvidvouaudon mananansinuqgadnlasduridveunnudu wadelunsmzdes
Msdane wazmsfnuauaRvesgdunidludanadeniiianiysuuse

Diversity of microorganisms and their roles in extreme environments. Cellular
adaptation of microorganisms to high temperatures, low temperatures, high pressures,
high salt concentration and severe drought. Plant waste biomass degradation by
thermophiles. Antimicrobial production by psychrophiles. Techniques for culture,

observation and characterization of extremophilic microorganisms.

#1939 1UATN 3(3-0-6)
(Antimicrobial Substances)
Adaduneu: 518 101 9atingvhly

518 102 UFuAnN59aT7ne1vily

a

asilddmiuauaugdunidnisusnuazniglusnenie siavess1ufiiuzuay
ansindivinduaseiiilisofugatn nalnniseengrisndnugain mses1 MavnasUAIL
Lwoudede Frerdiugadn nsnseimyiinaresiiendugadn nsldensuiu qns
T1aAsazUfATe15enI1981 N15LEIAIUNILRATNUBNINITUNNY N13ANIETINL N1IKER
g1UTIUY

Substances for controlling microorganisms in vitro and in vivo. Types of
antibiotics and synthetic antimicrobial chemotherapeutic agents. Mechanisms of action
of antimicrobial agents. Drug resistances. Antimicrobial susceptibility tests. Antimicrobial
assays. Antimicrobial agents in combination. Side effects and drug interactions. Non-

medical applications of antimicrobial agents. Evaluation of new antimicrobial agent.

Antibiotic products.
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518 453 15ARALYD 3(3-0-6)
(Infectious Diseases)

a v U

UeAuneu: 518 301 llAuAUANEN

a wa Y v

518 302 UfjuAn1sdAunuine)

Y

a a N 6

N1510LAYDIAUYSY NIINAFBUMALTINGT N1TAIUANYAUNIE LsARaalaens

q
[ (%

wglanazduda lspfadan1iauis lsadntslaediuuaadunive 1sandaaindsd sannw

Y

yamediiug Tsefaidonndunndouuargtiug maatuaineniduiy

Microbial pathogenesis.  Serological tests.  Control of microorganisms.
Respiratory and direct contact infectious diseases. Food borne infectious diseases. Insect
vector borne infectious diseases. Zoonosis. Sexual transmission diseases. Environmental

and accidental transmission diseases. Immunization.

518 455 lasaanenszauluiana 3(3-0-6)
(Molecular Virology)
FUsAuneu: 518 205 Tasainen
518 303 WugFNaNIV0IAUNTY
513 341 FuAl
nseneuuuilunveshiia nseensiauaznalnlunismuaunisaiiensiowedlsia
v94l25% nszuIunITANLAteNsId U TTERdIn1saensHanoun1swUalusAul Sadnnng
nsuanseanvesiulada msfnanslusiudaduvedhisaieasadulusiulasa nsvuauns
suiuduoynalifa weadeaidoulfluiesfiinmieddonsiuduulhia
Replication of virus genomes. Transcription and mechanisms in regulating viral
MRNAs. Post-transcriptional modification of mRNAs prior to translation of viral proteins.
Expression of virus genes. Cleavage of viral pro-proteins to create virus proteins. Process
in the assembly into virus particles. Common laboratory techniques in virus propagation

research.
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518 457 lsAunsau 3(3-0-6)

518 491

518 493

(Tropical Diseases)

v a

JyrTeAunau: 518 205 hsainen

[y

518 301 gUANAWINg

q

§ a

518 303 WugAANTRAUNTE

)
Tsandouiliinnluslods wuefide s wasvueunend nalnnisifnlsauas
szueinen  TdnsTinuaznisunsnszaevenderelsa  33nsitadbuarisnisnulsely
Haqtu aufiiudseninayed wive wesdlenolsn nanszmunsdieuuaziAsgiavadlse
o nagnsnstiostunasmunslsaunourilussiuyprauayseAUas S UEUR
Tropical diseases caused by protozoa, bacteria, viruses, and helminths.
Pathogenesis and epidemiology. Life cycle and transmission. Current diagnostic
techniques and treatment methods. Interaction between human host, vectors, and
pathogens. Social and economic impacts of tropical diseases. Prevention and control

strategies of diseases relevant to the tropics for both the personal and public health

levels.
GHEUTY 1(0-2-1)
(Seminar)
Souly: TageuBugonvesniniungadine
dunludeiunaulanisgadiine lnsanuifureureaneivgadnine
Seminar on topics of interest in microbiology as approved by the Microbiology
Department.
TA5991u33Y 1 2(0-4-2)

(Research Project I)
AUIAUADU: 518 201 LWUATILSYING
518 203 LHiNS1INY
518 205 li¥ainen
518 306 LUULEUBLATINITIVY
msideluideiiaulanisnadrinet Weusesu uazthiaussanumglinisuupi
Y0991915E7U3 W
Research on topics of interest in microbiology, report writing, and report

presentation under the supervision of an advisor.
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518 494 1AT99IUAY 2 3(0-6-3)

518 495

518 496

(Research Project I1)
UsAunow: 518 493 1AT9WiTY 1

mMsidelwihdeiiaulansadrineveilesan 518 493 Tasanudde 1 Weusisau
wazthiaueranuneldinsuuginveeInseiusnw

Research on topics of interest in microbiology continuing from 518 493 Research

Project |, report writing, and report presentation under the supervision of an advisor.

QUERTERI 1(lsifasndn 90
(Practical Training) Halaq)
Adaduneu: 518 101 9atingvhly
518 102 UfRn1s9advinewily
Gouly: Yanansdnwidu s vise U
AnuFtRnumaadiineuszendluviesufiRnsgnaivin samioaniuiléfuainy
LAUYEUIINAARYIRATIING

Practical training in a factory or an institute by consent of the Microbiology

Department.
dunafne 6(lidfaendn 300
(Cooperative Education in Microbiology) Halaq)

I0sAuAow: 518 493 1AW 1

AnuFtRnuluanituniaiy wwnvu Iamhagusu ve aunsaiyuvu MAgdeaiuau
N1998WIINYT ANYIITNITNER NITAIUANALAIN nMsNRILINARALay/v3ensunludeym
malassnuiildsuneumnengldnsauamestdungnisluaniuussnouns uazenansdd
U3

Practical training in a government, private institute, community enterprise or
community cooperative involving microbiology. Learning about production, quality
control, development of product and/ or solving an assigned problem by consent of an

expert in the institute and a department counsellor.
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4. ssduszneUEIfUUsEAUNSAlnTATUNL
4.1 WINIFIUNANTEEUIVRIUTTAUNITAINIAFUIN

arumanidlunanifeususzaunisainirauiuvesindnunddd

(1) vinweglunmsuiRauanaaudsenouns sasnauanudilalundnnis anudnduluns
Boudvnuiunndeiu

(2) ysanmsandiiBeunieilUldnuesuitymlunsihouldesanngay

(3) fuyweditusuazanusavinnusmiugauled

(@) fszdouify aswona wazidilataussuesdns saenduaasauumlidniuany

Usenaunishe

(5) Hanunalunisuansesn wazinnuanassassalulduslesiluaule
4.2 9991981
576990 518 495 fneu war 518 496 awiadnw annsoseulddaussudi ¢ Tnaduluany
Houlvvessedn

4.3 N15IAIALAZAITINEDUY

anwazn1sRnUURNIAEUY U
519771 518 495 578791 518 496
= a =
NN ANNAANYN
AnvinwglumsuiRauianiu FEMINNMANTANYINATOU Jaudinrianlu 1 namsfinw
Usznouns (syegiian 120 )
Dunanhiteendn 90 42l Junanliteandn 300 4alug

5. fafmuaieafunmailassnuvienuide

5.1 A1esunelagga

véngnsimualidndnusilassAseludsuiduiymiagiuiithdnwaula annsaeduie

nguifihundsggndlunsilasamideivevunlasamiddefiannsaiduianeldszoznaiiivun
aelinsuugihvesenansdivinm

5.2 UINTFIUNANTEEUS

indnwdarnudeumdlalunssuunitvesaiussuy musoiitedesiuuandouseny
namTITeifiovauegdsnls

5.3 991781

(1) TN 4 n1ANSANYIRULAZUA1Y EMSUTNANIMLEBNIBEUSI879T 518 494 TASIUIY

=

(2) TUTN 4 NANNSAENBINU EWSULNANYINLADNTEUSIBITT 518 496 @nnNafny

81



5.4 IMUIUNULAA

(1) 5 whedn (MANAnEIEY 2 WheRn wasnrnsineUaty 3 whein) dmsutn@nuad

L@8NL38UI8791 518 494 1A99U7398 2

(2) 2 miein (MAnsANWIGY 2 Miedn) dwsutn@nwmildeniSouseden 518 496 anRafne
5.5 A1SLASEUNTST

(1) fmsusiisenassivinulasnslidndnviduneyaaa

@) fnsmuundaludiiusne

(3) e1nsEfivsnwlisUsnwlunisidenidouaznssurunmsineduat
5.6 N3zUIUNITUTLLLUNE

(1) A ERapUMMMUALNATINITUTEEUNATIET

(2) Haouuazgssu AU UATYelaTIidY

(3) fnsUszifiunaannauinilunisilasanuids anmonuildimuasuiuunis

P EUanNTTELLIaN
(4) HapuusziiunanisiseuivesiSsunuiuunasy

a

AiseuiinmsUssiliunanisiseuiTiuiuy

ee

(5) gepuua
(6) Hisgurausnan1sAnwwaziunsUseidulaeeansdnssunisadisauilinsiiauena

=
NNIANYN
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2. uagwsn1sReuinaanisvesndngas (PLOs)
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NUINIVIARNYIN LY
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AURBUZUIUIAN 9] NSANYINAIU
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wialvianunse WhlanuAuazay
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NAANSNT5I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

SUEIY/VIUN BUINIVIANE N (PLO) UUINITNANIL (PLO)

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

518 342 UURN159a%Ine M

Awndey
518 343 AUNAINUAEN
- e ® O ® O
FINMVBIRAUNTE
518 345 waluladieulesiain
® O ® O o

a a6
aun3g

518 347 AnAdeUN MU NI

A1TIATIZEAULTIATIINEN

4

518 351 lsAwazgunmludn v

518 401 Tr@UNAFIENSIUD9FUY

518 411 Qﬁ%ﬁ%%ﬂ?ﬂ’]ﬂﬂ’]imwﬁﬁ

518 412 UJURN159aT3Ine Mg

ATNYAT

518 421 92N INNDWMNTLIND

GRERI]

518 422 U URN159a%3INe N9

9IMNSNOFUN N

518 431 WmAlUlagnNSULNL U9 ® O ® 6 o

518 432 YUan1smaluladnis

PN UDIAY
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NAANSNT5I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

S¥EAY/ A3 wuandvAnealu (PLO) NUINIYIRNIE (PLO)
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15
518 433 923N INQAANNTIH ® o ® & O

518 434 U URN159a833IMem4

QNEIMNTTY

518 435 g35IM8194ULUANITY ® O ® O O
518 441 ¥ Inentumstorday

asuasnsianansiivainds e o ® O o
WInaDu

518 443 UnAINgILarmAlulag

=~ a = a v a
GU’JmWSUENf\gaumEﬂum LLANADUNU

ANITTULIN

518 451 @15AUATN

518 453 lspfaLde

518 455 hhdaimenseauluana

518 457 15AUnSoU

518 491 duuw

518 493 1AS991UIV8 1

518 494 1A5391UI8 2

518 495 NSHNIU

518 496 @NNIFAN®WN
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v o L " = o ) a a v v & = o ) Y]
WQJ']EJLWQ : 33ua€yaﬂwm ‘ {F AN llﬂqi"ﬂﬂﬂ']iLiﬂuﬂqia@uLLag‘UﬁgLNUNaQ’]NL'ﬁEJUU'i'ﬁaGnﬁJNaaWﬁﬂ’]iLiﬂugmﬂqﬂqum@\?Waﬂqmi (PLOs) way

Y 9

ANINIUADUNAFUG VTR IUNIATTIUNANITISBUI NI YUA
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A131UEAINITNTTAYAMUTURAAYBUINATFIUNANTSIIBUTINVANGATENINTTUUBNYIBAEEY (Cocurricular Activity Mapping)
WUNANUNINTIUUINHBATEU AUNAANSNISIS8UNAIANIIvamENgAS PLOs : Program Learning Outcomes

NAGWSNI5138U3NAINIYDMANGANS PLOs : Program-Level Learning Outcomes

fanssuueNolsyU wandvAneiall (PLO) NNV ANE (PLO)
1 2 3 q 5 6 T 8 9 10 11 12 13 14 15 16
Iﬁjiﬂj’lzﬂa%nﬁnEJUW{]uuliiﬁji’ﬂzﬂLiEJu ° ° °
(Eflufanssunaninetndnwil 2)
1ASININSIALNTIANITNIIVING
Tuanuduaiinenmans (Audu o o o

Aanssuvantaedn@nwl 3)

winewe : szydydnual “ @7 wuneds finsdansiSeuntsaounazszdiunadng SouussanunadnsnisSeusiannwemangas (PLOs) uas

Y q

{NIMIUADUNAFUGVERIUNIATTIUNANSITIUIAM VLA
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A13UEAINIINTTANYANUTUHAYBVIIATFIUNANTSIBUSINVENEATE 51839 (Curriculum Mapping)

fuNaawsSN13L3u3NAMNIIvameangns PLOs : Program Learning Outcomes

UNANIIEAVIVIAVTUNNINI AN BN wagdvrvspuTunuandvanie muaiausud)

HAdWSN15138U3NAINNTIVaINENgAS PLOs : Program-Level Learning Outcomes

sav/Aodvn W,lm:‘! wuanIAneialy (PLO) WUINIVANIE (PLO)
YHaEna 3 4 5 6 7 8 10| 11| 12 | 13 | 14 15 16
N7 1
SU101 Aadzfaulng 3(3-0-6)
SU102 Aaunsaseassa 3(3-0-6) Ap Ap, At| Ap
SU201 mwdangulugaddvia | 3(2-2-5) Ap | Ap |Ap, At
SU202 nwdanguiitenis 3(2-2-5) Ap
FoasuIuA
511 114 adaenandily 4(4-0-8) U Ap
512 101 F7Angvhld 3(3-0-6) U
512 102 UFAmsiinewnlu | 1(0-3-0) U
513 101 Lafivialy 1 3(3-0-6) U
513 102 wafivialy 2 3(3-0-6) U | At
513 103 UftRnsedvalu 1 | 1(0-3-0) u Ap,
At, S
513 104 UfAnsiadivily 2 1(0-3-0) U Ap,
At, S
514 107 Wandiugu 4(4-0-8)
514 108 UfiRmsAiandfiugu | 1(0-3-0)
518 101 9%y 3(3-0-6)
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HAAWSN15138U5NA1ANTIVaINaNgAT PLOs : Program-Level Learning Outcomes

seRv/ Ao ar,lm} wundvfnealy (PLO) PUINIBIANTE (PLO)
YHasna 3 4 5 6 7 10 (11| 12 | 13 | 14 15 16
518 102 UfURn159a%33nen 1(0-3-0) U |U, At| Ap,
vly At S
TR 2
SU203 Winuennsdeansegng 3(2-2-5) Ap | Ap
GEUNGERL]
SU301 wailosdug 3(3-0-6) Ap, At| Ap, At
SuU401 mmﬂut{{ﬂizﬂaumsﬁ 3(3-0-6) Ap
Fuindeusnouinnssy
513 231 LpdiATIzn 2(2-0-4) At Ap
513 233 URUANISATIATIEN 1(0-3-0) At | Ap, Ap
At, S
513 250 LAZIDUNIE 3(3-0-6) At Ap
513 255 UfURn15ANduN3e 1(0-3-0) At | Ap, Ap
At, S
518 201 LUATILSEINGN 3(3-0-6) U, At Ap
518 202 UfURNsHhuUATILE 1(0-3-0) U, At| Ap, Ap, At
Inen At, S
518 203 LHINT1INY i55.6) U | At | Ap, | Ap | Ap Ap, At
At, S
518 205 hi¥ainen 3(3-0-6) U, At Ap | Ap Ap, At
518 206 Ufjumn1slasainen 1(0-3-0) U, At| Ap, | Ap
At, S
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HaAWSN15138UsNAIANTIVInaNgnNs PLOS :

Program-Level Learning Outcomes

seRv/ Ao ar,lm} wundvfnealy (PLO) PUINIBIANTE (PLO)
YHasna 3 4 5 6 7 8 9 10 (11| 12 | 13 | 14 15 16

518 207 ANUUaAAENg 2(2-0-4) U, At
FanmlureslfuiRn1sniega
F1INeN
518 208 N1TIATITNAIY 3(3-0-6) U |U, At Ap
\3eaiodmiutingadvine
518 209 URURAN13NITIATIEY 1(0-3-0) U |U, At| Ap, | Ap
ﬁmm%aﬁaﬁm%’uﬁﬂaa%ﬁwsn At, S
Ul 3
SU402 WwinnIsuuasnN15eankuy | 3(3-0-6) U Ap | An
513 341 FAdl 4(4-0-8) At
513 343 YURn15¥al 1(0-3-0) At | Ap, Ap

At, S
515 203 @ffdmsu 3(2-2-5) U | At Ap
UNINYIAENITININ 1
515 204 @fd sy 3(2-2-5) At Ap
UNINYIFMEN TN 2
518 301 QAANAUINY 3(3-0-6) U, At Ap | Ap Ap, At
518 302 UjjuRn1saiiAuiuinen | 1(0-3-0) U, At| Ap, | Ap | Ap

At, S
518 303 WugAan3v0eRaUNIE | 3(3-0-6) At Ap | Ap
518 304 UfuRn1swugaans 2(0-6-0) At | Ap, | Ap | Ap

VBIRAUNTE

At, S
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HaAWSN15138UsNAIANTIVInaNgnNs PLOS :

Program-Level Learning Outcomes

seRv/ Ao ar,lm} wundvfnealy (PLO) PUINIBIANTE (PLO)
YHasna 3 4 5 6 7 8 9 10 (11| 12 | 13 | 14 15 16
518 305 NINWEN1T01ULALNTT 3(3-0-6) U | At Ap | Ap | Ap
WA Ssnguiilenisisensga
F1INeN
518 306 LUULAUBLATINITINY 1(1-0-2) U | At Ap | Ap |Ap, At
N7 4
wudi 1 Taseauise
518 401 Traumarmansidosdu | 2(1-3-2) U | At | Ap, | Ap | Ap
At, S
518 491 duun 1(0-2-1) At Ap | Ap |Ap, At
518 493 Tnsea3dy 1 2(0-4-2) U, At| Ap, | Ap | Ap |An, At
At, S
518 494 TA5HUII8 2 3(0-6-3) U, At| Ap, | Ap | Ap [An, At
At, S
wHudi 2 aunafnen
518 401 Fraumarmansidowiu | 21-3-2) U | At Ap | Ap | Ap
At, S
518 491 duuun 1(0-2-1) At Ap | Ap |Ap, At
518 493 1A5991U398 1 2(0-4-2) U, At| Ap, | Ap | Ap |An, At
At, S
518 496 @nnafne 6(litloy U, At| Ap, | Ap | Ap |An, At
n31 300 At, S
la)
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NUBWR * 8T TEUTIEIVNTERUTUTY ausERuNaansn1sEusves Bloom’s Taxonomy (Revised) lngseydeyanualssil Tunnsnaes PLOs

o (% L3

Remembering unusiedyanwal “R”  Understanding unusiedgdnwal “U”  Applying  unusiedyanwal “Ap”

Analyzing unumedyanwal “An” Evaluating unusedyanwal “E”  Creating  unumedganwal “C”
d1su Psychomotor Domain (Skills) uwnusedgydnwal “S” Affective Domain (Attitude) Uvuasdydanual “At”
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AT UANINIINTEANBANUTURAYIUNIATFIUNANSITBUTINVENgATENRANTINUBNYIBATEY (Cocurricular Activity Mapping)
fuNaawsN13L3eu3NAIMNIIvameangns PLOs : Program Learning Outcomes
AUNANUNINTTUUBNTDWS8U  (ANNAIAUTUT)

HAdWSN15138U3NAIANTIVaINENEAS PLOs : Program-Level Learning Outcomes

Aanssuuaniiaaseu wndrAneiiall (PLO) nuINIVNANE (PLO)
1 2 3 i} 5 6 7 8 9 10 | 11 | 12| 13 | 14 | 15 16
7 2
Imamaﬁ;a%ﬁm&Jwﬁuﬁjﬂf\]ﬁ%ﬂim‘ﬁau At Ap Ap, At
(Eflufanssunaniaetindnwd 2)
U7 3
1A5IN19N159nnssAnIMISIgNTly At Ap Ap, At

NUAUAIIINANENS
(MHUNINTIUANLAEUNAN WU 3)

NUBWA * 8T TEYTIEIRITERUTUTY AusERuNaansn1sSEUsYes Bloom’s Taxonomy (Revised) Ingseydtyanualssil Tunisses PLOs

o/ (% L3

Remembering unuswdyanwal “R”  Understanding unusedgdnwal “U”  Applying  unumiedyanwal “Ap”

Analyzing unumedyanwal “An” Evaluating unumedyanwal “E”  Creating  uvumedganwal “C”
d1su Psychomotor Domain (Skills) unusedydnwal “S” Affective Domain (Attitude) Uvumsdyanual “At”
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A13190YARINNAINNTIVBINAaNSNSSBU e EUUN RN

gee
2
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] 4
A a A

AUANANIIVBINAENSNTTEUS I FUUN AN

N8N

—_

UnAnwianunsnesuigaurIneLarANA1YRIAaULMAT NI ETIAL AUTIAIUNLEYDY
aruvanuaeysiausssudesiuld Tnuensldn wardeasldnsenuinguszasdluuunns
doansiivannvans annsadenltinaluladansaumanaznisdeanslinsmuingUszasd naonaudivi
viudeuazansauna umamanuildmenuies wazthausluldlunmsiausuesuaznssuiudin
Taganunsavianusuiugduld Isufeuiy assienar Fodndqasn fnnuiuiaveudenuies dnu
uazdswnden waglimiuAnaiassdlunmsaamanuviosiulasnsle

dnAnwiannsaesuieauiiugiudiuinermaniiluuazgadinendosiuld seyainu
Uaanadensdinmlaiariasseussaluavividngadvisn awnsaUssgnaldmalianainegimans
Jowhilunmsenesinaaouiugadrinels

UnAnwianunsaefusieanurinevesnuaInatenvinussule Bvnwen1sldniv was
deanslinsamuinguizasdluuunnisdeansivanvagedisaieassd annsndonldinalulad
asaumALarnsaeaslinsInuinguszasd nasmauiviniudouasansaumna warsnanuilice
aues wazthauslullunmsimuinuesaznsdniudin Tasannsaviausufugduls fsadeu
o nssdienan Fedndqain fnnmiuinveurenules danu uardsuindey uagldmmAnaisassdly
NsasemaUVTeAulATINg A

fnfnwannsnesuisanuiiuguiuinemans iluuazgadainet tHuidu uuafide 5
warlafa audnlaluanudasadenisiininlauaziasservssaluaivivgadiing awnse
Usgynaldimafianiainermanslun1sinseinagauniugadineild wasUssgnaninuianiu
Ingreansuazyatiinelunisundami 1euky wasiauin1sujianuld Inedrdedanusssy
935533 NM9auTwAvgdu uasiinaisisue ansauszendldimaluladansauma ion1svin

37897 Y3UBAUDHAIIU FINTEINITANENDAAIINTNITATIN WAy TURAFIPULA
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A A

AUANANTIVBINAENSNTTEUS I FUUNANY

N8N

(6N

[ '

tnAnwanninszyeudidesiuiotunsusznaugsfwuasinueiuguiisniudeniny
AusEnaunsle suddldanudnassassalunisaiimanunsediiiulasinisls e udnasieassa
Tunsadmaruvdesnidulasinshd awnsadnaasizd Manuanuegradusyuy Weudlodym
vsgeanuuuuinnule
UnAnwanunsaesuiguazUssendldmatianidingimanslunsinseinaaaunuaging)
launau Fuedl gldudu fugeansvesgdunid drinveneniwdinguluniseiunuidediuga
F2Anen ileUszyndnuiiuineimansuazgadainelunisuidym 1Maukunsieusazang
¥hedy wazstmunnsufoRnuls Tneddefenusssuaiosssy mevhnuswiugdu wasitnasisus
annsavszgndlfmaluladarsauna uazadffiugiuiionsvhmesy viotiauenasy sauds

A1U130EN8V0AANINTAT I AT LA AL LA

UnfinwraiuisnesunguazUszendldinalianiadiaumamanslun1sIas1enaaaun Ly
FIINY A1UNI0UTLNABIAAIINIANUINGANAATUATIATVINGLUNTUATYMT MUHUNITIFEY Uag
Wawn1sujianulaegigndemiunseuiun1smeinetmans lneA1dinusssuasesssy n1s
vhauswAvgdu wazliinansisuy aunsauszendldimeluladansauma uazadidinisinermans
Fram ufsenansnlinnssinansiseiionsidoulaziiausnanumagadaivenld

115




116 uma. 2

BUINN 5 AN UNISUSSIURNATINANYI

1. ngsuideuvisenaninaailumsliszauasiuy (inse)
nmsianatazn1susediunanisaneidulumudedesfiuuminende@alinsinmenisine
szAuUTeyIUUTIn WA, 2560 (N1ANWIA N) kaz/vEeidn1siudsuliasniena

2. MsUsziliunatinfnen

nsTanawarn1sUsELiunanIsAnyIlagATauAqUAITELNMa AUN-QA Lneidl 5 (Student
Assessment) %3

2.1 msUssdiunansfinyvesinf@nunluseInLnNumaIniaenuan v LaganUseasAuodue

g91eivilBlusTanuHadwSNsSousaanTs

2.2 MmsUsadiunatndnwlafinistuaseasdeniiiededinAnwmsunasinsdssdusng
fifaauann ue.3 uay ure.4 TesusarIIein tnedmualvinouisunisSeunisasudesiinistinasesune
eazduasing 4 Faldsyyfeiananiiazyihmsussduna Bnsierlivssduna vdninusiuazesdusznou
Tumsindsziiung

2.3 FnsUssdiuierudaau tnedinmsssyiminveanasinislinzuuy (Rubrics) waznsutanse
AzluUlne BB

2.4 fimsazviounaunansuszliulituindnwmsulneUssniAnziuudoUsos ATLUULAY AZIUL

gaunansna elussezian 15 Tudusgradmasnisinisuseiiuy

£ ¢

2.5 imsdndesmuazuanituneulvgiseu/indnunlanu Wnednfnwiaunsalddnsenssel
foaSeunszuiunsUssdiunatinfnuldnussioudedsruvesamugivinlanvuall

3. NITUINMIVIUFOUNIATTIUNATUUEVRsTNANY
fvusliiflssuunmsmuasunadunvdnisSeudvesinAnvidudunisesszuulseiugunm
aeluandugaufine
3.1 NMsnIuEsUNInIgIURanIseuIuzindnwdtlidnsanisine
(1) dn1smuasuseauseivl nglninAnwiussiliunisasuluseiusedvn Iauenssunis
fnrsananuminzanvesdogsuliiluluauwnunisasu In1susedfiudeasy finnsnsvaounanisli
azuuufudoaey 1091y Tasanuuazdu q A5Seuldsuneumne Tnenunansddsmaouluusiayivn
(2) ﬁmimuaaumaé’uqm%aﬁaﬁﬂwﬂuﬂwwsamé’ﬁuﬂmiﬁﬂm WioUszidunadugndany
PLOs wasusaztul agatesTay 1 afa lawenansdifuinvoundngns anfufinnsanaumngauyos
fodeunazmstsndurosniangud way/mien1aufiR THdulunuaumanTmestadnsmadeusidedy
Unsfnu
(3) nsnmauasvluseduvdnansaiuisasirlalaedssuudseduaaainnisdnwiniely
an1duNIANYIATIUNINIUADUINATTIUNAN T U WAL TIEUHA
3.2 NMIMUADUNINITFIUNANISUSHaRIntnAnwdSansAny
(1) Azmslinuwihvesdadin Ussduandadinusaziuiiduiansdnuilusnuvesszes an
Tunsmawi avsdiiudennas anuannsa anashilavestudinlunisusznouendn
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117 uma. 2

(2) msdrmarnuiiuvesdflitiudin lnsnsdunualvdensduuvaouauiiloseiiuauits
wolavadinfiddamsanvuasidvhemiluaaudsznounisiu 9

(3) m3Uszidivananudnudy lasnsduvasuanuvdeasuausefuanuiiswelaludy
ard Anundeu uazamantRfUAY  vestadinflazaumsinuinandiAnurelussiutiyaigeduly
auFnuTl o

(4) MruuangmssnanAineueniuyszifiundngasroanumienvesindnunlunsiieu
wazAaNTRBY o MAsrTestunszuIuMIGeud wazmsiaesAmLsueindn

4, Lﬂmeﬁmiz‘hL‘%amiﬁnmmwﬁngm

Y

4.1 Juldmudetsruuminede@auinsinenisfinuseauysyadudia w.e. 2560 (n1ARUIN

A Ao a Y < = a < ¢ Y
n) wag/M3eniinisidsunuainends tasdulunuuseniansense@nwisnig 1509 INATNIRTFIUVANENS
seAUUTYQYIRT W.A. 2558 taz/venin1siudsuliainienad

4.2 g@nsams@nwinnunanansinemansiadie 19131988330 sesdeulaniefnazauly
Weundn 135 wihefn wavasuldrsedunivasauvemniginnasavangasiitosndt 2.00 uazasulae

sRunAgazanvomnTeIv v ez uluna s anelitesnin 2.00
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