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Affective
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S

At

RUIAIBIQANL
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g uuayivenenansiug i
Aedestumalladianmiay
UsuldlumsujiRnulaegis

LGN
Y

v

v

PLO11

Uszgnaldmnuinmadmnssueans v

WUFIULAZLATHFAER SN0
fumalulagdinnuasysulaly
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PLO12

Uszgnaldmnuinig
welulagdinmlugaamnssui

L8789

PLO13

a150AWIN TATIETRYALTS
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MePUNALLLABYINITTE

a s 6 ¥
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PLO14
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wAluladTin i Weas1eassa
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Aa & v a
waZIEUUURUIZNBUNITNNGIND
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WaguwUasgandvia

vanewn : szudaydnwnd v luges “Cognitive Domain” Sesfusing 9

WIDVDY “Psychomotor Domain” wag “Affective Domain” #MuANULANNEEL
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1.3.3 M9 MAAIANHENTUSTENINN TN U asRveanangns waskadninsiseuinatanises

UaNgMs (PLOS) MUINIY LN

o

AQUIEAAYINANGNT NAAWSN5I3BUEIANANTIvaImaNgAs (PLOS)

PLO10 PLO11 PLO12 PLO13 PLO14

1. Wendnvadinnissnunalulagdininlivi
AuIAUatNnTanazdneanlunisg 4 4 v 4 4

Usznauo1dnineitesnuavile

2. ilendntudinliiiaauldy fnwe finng
Uszgnet Tdenuifidnwinasianuansnsaly
nsAnwimunwiTelddenuieaiiali 4 v v
anundeudmsunisiludnuluseiugs
skl

=% LY v = P 2/ LY a Yaa o
3. Nﬂ‘VW]LLﬁga‘UﬁJ‘Uﬂﬁﬂ‘lﬁ}’]LWE]ﬁiNUﬂJ‘Vl@%lN?UEJ

v
AUAR AIUSURAYDUADAULDILAZFIAY
4. AnatinAnwiliaiunsaviausiudugaule
= < Y o a [
danududiuazinusssy naidunisveny
TonmananisAnwluseuuyansinonan v v

yAaININIsumalulagdinnidinwely

ANSYINUNLNEIYDIN VAN ILNAIAL
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A7 3 TUUNTIANTSANEY N1IALTUNT LaslATaTavamnangns

1. S2UUNISIANTITANEN

1.1 53U

Jan1s@nwrssuuninig lag 1 Ins@nwiuiseendu 2 nan1sanwiunid 1 A1an1sAnwunad
szazardnuilitesndn 15 dUai detmuadis 9 Thdulumuuseniansensi@ineisnig e
NATNINTTIUNENEATIEAUUTYINT WA, 2558 waz/vefiinsdsuulainends

1.2 M33an1sAn¥InIANISANEI9ToU

fimsdanisseunisasuluniansinwiggiou 91wiu 1 Aensany) Man1sAnwaslidesndn
8 dunvi

1.3 nMsiisuAgarnefaluszuuninig

Taigd
2. MIAdUN1INangns

2.1 9 - Lantun1saniunisiseunisaau

AANSANYIAL WBUNINNIAY — AN
AMANMIANYIVaY PBUNOATNIEU — L8
AANsAnYIggToU WauEIEY - Tquieu

2.2 aauUAvaitiAne
2.2.1 fosdudamsdnuliidininssduisondnuineutals nundngnsveinszniag
Anwisnisviseriguwin
2.2.2 frunsfiadenauinuel d1inauldansensiiniseaudne Ineeans ouay
winnssu uaz/vdeiduluauusemavesuvinerdeAauinsiientosiunsinidenyanatiielin@nwsedu
USugrUoudie
2.2.3 finauaniRduasuiumuiiumingdefaunsimue
2.3 Ugymrvastinfneusnidn

Tymmsusuinnnsseulussiudsenfnwineulats slunmsseundsueuuwnnsisiiain

' 1%
;% =

ALY Aotagludinuninineliy Aeeuanuiesnniy dfanssuninsiseulurewazfianssuuenvangnsi

9

[
v = ¥ L% 1 = L2

FnAnwdesannsodautanalivnzan uenanidnAnwdszaudamdosnnuitugiu dndnwd
Tngdalidunsfunmaiseunsaeuluszdugeunuiithinudesdnuduaidenues uenvieaioumnnniy
Tusgauiiseudnwm
2.4 nagnslunsandunisieutlulymy/desdavesindnulude 2.3
nagnslunsdifiunsiiteudlytymilunisusui vinlee fe
2.4.1 Ialsnsaputasuua IiAIUSNwIkUELLL MUNTITEUNTARULAaENISUTUMMAINANANTE

VBINIATYT MABATTEELIATNAN YD
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2.4.2 IlllszuuoNeNUInw gualsensuiuimvestindnumivanmwindeulvd lneiinisvi
AuurNINAMIATIRarTuluN1AIY waglidugdiilousnidAeINULLINIINITIUNUNNSANY

2.4.3 nagndlunisunlataymenuanuiiugusiuademansiayineimans lnedaliinisasu

Ysuiugruiialunsnssunnunisunsudoy

2.5 wnunssutindnwuazgdnsanisinunluszes 5 U

& uuLnAneuiazdnisAnul
U 2565 | U2566 | U2567 | U2568 | U 2569
FUT 1 50 50 50 50 50
FuUT 2 i 50 50 50 50
T 3 : : 50 50 50
9 4 : : : 50 50
374 50 100 150 200 200
Srunufiaainazdndanising . . . 50 50
2.6 UUTZUIUATULAL
2.6.1 JUUTZNIUIIBTU (MU : UN)
. 5 Veuuszana
318AZIDINII8TU
2565 2566 2567 2568 2569
mﬂﬁ\‘imiﬁﬂwﬁ 400,000 800,000 1,500,000 2,000,000 2,000,000
ALy 1,500,000 3,000,000 5,175,000 6,900,000 6,900,000
ﬁuqﬂwwumﬂ%’ﬁuqa 4,414,950 5,463,136 6,523,374 7,596,386 7,835,610
59UV 6,314,950 9,263,136 13,198,374 6,496,386 6,735,610
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2.6.2 SUUsZNIUSI818 (WU : UIN)

umd.2

NUIAY Ysuuszana

2565 2566 2567 2568 2569
. UALHEUNS
AldIneyAaINg 3,347,621 3,548,478 | 3,761,387 | 3,987,070 | 4,226,294
AlEI1EA NI 847,329 1,694,658 | 2,541,987 | 3,389,316 | 3,389,316
NUNTAN 83,000 83,000 83,000 83,000 83,000
181 TEAVURING Y 400,000 800,000 | 1,500,000 | 2,000,000 | 2,000,000
374 () 4,677,950 | 6,126,136 | 7,886,374 | 9,459,386 | 9,698,610
U. wamu
ARSI 220,000 220,000 220,000 220,000 220,000
AAgAasiiion L 4,000,000 | 4,000,000 | 4,000,000 | 4,000,000 | 4,000,000
NANENT
ANAnoass - - - - -
393 (V) 4,220,000 | 4,220,000 | 4,220,000 | 4,220,000 | 4,220,000
393 (n)+() 8,897,950 | 10,346,136 | 12,106,374 | 13,679,386 | 13,918,610
UUUNANY 50 100 150 200 200
AlgIeRaRILNANEN 177,959 103,461 80,709 68,397 69,593

e : Aldnegegasenusel 177,959 um

2.7 STUUNISANEI

[ ]
[ ]

u 9 (32Y)

LUUTULS U

wuumslnadumesiin

1 4 a a & & Y
wuumislnamudedsiunidunan

wuumalnanudeunsnmuazidoadudonan

aa a & A ) .
wuunmelnamediannsetindidud@enan (E-learning)

2.8 N15HI8UlaUNUENA 51891 KAZNITAMNZLTIULSIUTINNNIINGaY

Julumudetsruuminenaefauing 1sen1saneseauuSygUudin w.e. 2560

(MAKNUIN N) baL/N3NUNTIUATULUAINIENAS
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3.1 viangns

3.1.1 UIUNUING
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Taseafravidngns (Uni)

nuINIBANEINLY
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A UIAU
a A
890N

RUINIVNANL

NANIYINUFIWIVIIN

naxAvITIAY
nauIY RN

NUINIYADNLET

Taseadanangns (aviafnun)

a = &
BUINIVIRN BN

A UIAU
a A
89N

RUINIVNANE

NANIYIRUFIIVITIN

naxIYIUeAy
nax3yLaen

NUINIVNADNLET

3.1.3 5187291

3.1.3.1 Svadvn

nuNIVANENY

naudvIvinwedsaNLazinge

a v o

SU101 - SU109
SUT10 - SU199
NFUIYINTEN

SU201 - SU209
SU210 - SU299

nguIvIANUTURAYBURDHIAY

SU301 - SU309
SU310 - SU399

LA
v den
AP 1UIAU
v aen
AunTan

A aen

uulidasndn
U
uwuliidesnin
uaulaidasndn
U

U
wulitesnin

nurulidasnin

nurulidesnin
U
Fuulitaenin
o R 1
nurulidaenii
U

U
uuliteynin

o Y ]
nurulddaenin

I3

JInaeananans lideendn 136 wviaefn

30
24
6
100
35
53
12
6

30
24

100
35
61

wUWAN
WA
WA
WA
nIBAR
nIBAR
VeRRlG

NU28nH

WU2NH
eRRlY
VeRRlg
wU2NH
VeRRlg
VeRRlg
nIAR

u2enn

umd.2
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a
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napArmanelulafvessaduaniiobo
NANAYIUGIAINTTH
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nauAdu 9
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3.1.3.2 n1ARRUIYAR

edvinangud Aldnatusseeniosdvseigmilitesnin 15 $alusse
AAnsAnwIUn® WA 1 wdhein

MeAvmaufia Aldnafinviennasdhidesnit 30 Halusdenianisfnwiund
Tadiavinnu 1 wdaein

msfinaurionisiinaterauy fldnainlitesnin 45 $alusdeniansaneund
Trdiannu 1 wdaein

msvilassnuniefanssunsSeudulamudilduneumneiildnailassunie
Aanssutiy o lideendn 45 $lusdenansinuund Wiidwihdy 1 wieda

TUkAALII9TIVIANAUALN N LUNITAIUIUNRUIBARIIN INUIUTILUIUTTEE (V)

FlUUR (V) wastlusiinAnwidesfinwisienuiesuaniianisu (u) sio 1 dUn1iuainisaiy 3
=< adada . -dy
H9335AA Al
Jumhein - = U+yU+u
3

IS 1 a a ! ¥ v A
NsWeumheAnluseiveig 9 Ysenoumeay ¢ fane
wudusneguanaay udnnunbeinuesseiyiy
v A = 1 <
wuiaes @y wagd eglutaduvenlag
IURITIaeIUaNIWINTILUIUTTEsRdUAM
iavsianauuanIIuTIlsU iR edUnm

LAVFINAUDNINUIUT LSRN UBNIAFBAUAN

3.1.3.3 5197991
wuIIBIRNE NN (UnAnazaniainei) 3nuiulitesnin 30 miiein
AVIAU WU 24 Wiene

nauIvMINEEAIANLATINYEYIN

SuU101 AadzAaunnsg 3(3-0-6)
(Silpakorn Arts)
SU102 AaUnTas19asse 3(3-0-6)

(Creative Silpakorn)

NHUAYINTY

SU201* MwdangulugaRivia 3(2-2-5)
(English in the Digital Era)

SU202* Mudanguiionsdeasuiuneia 3(2-2-5)

(English for International Communication)

RGN * Medis 11837 SU201 mwdangulugaddvia dnAnwiinanisaaeuniwdenguusnidn s B1 uly wagseiu SU202 nmwdinguiionisdeans
WA dhnwdnansvageuntwnsnguusnidi daus B2 July visefina nsmedeunwdinguannaaiiunadeunwndudiiisumitenulssnavesmiveay

Iesueniuliidesameifoussuneivdinan dndnwagldsunans@nuilu S (Satisfactory) uazlasumeinazaulagliinnfnuamanisiSounds



SU203

SU301

SU401

su402

SU110

SU111

SU112

SU113

Su11a

SU115

SU116

SU117

SU118

SU119

20

PINWENSADAITOENNES19ETTA

(Creative Communication Skills)

NEUIVIANNTURAYBUADHIAY

[

NALIDIAUS

Y

(Active Citizen)

nguigaulugusznaums
Asnduffuszneunsiduindeuseuinnssu
(Innovation-Driven Entrepreneurship)
WINNTTULAZNITOBNHUY

(Innovation and Design)

Avuden  dwaulidesndn 6 winein
naNAYMINYEAIRLLALIINEYLYIN
Uywdiun13aseasse

(Man and Creativity)

U

(Home)

AN

(Happiness)

NSRRI LAZIRNNS

(Asking Questions and Methods)
waluladiaeulan

(Disruptive Technology)

ammﬁaqmmw

(Food for Health)
AalratiyInduazsivatelulssinalneg
(Modern and Contemporary Art in Thailand)
Aavziuinusssumansiiuy

(Art and Visual Culture)
anlnenssunazfalsluoongTusonidedls
(Architecture and Art in South East Asia)
m'iém’siimﬂiiuLﬁamﬁﬁwmammw%%

(Literary Reading for Life Quality Improvement)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2



SU120

SU121

SU122

SU123

Su124

SU125

SU126

SU127

SU128

SU129

SU130

SU131

SU132

SU133

SU134

SU135

SU136

21

Ine@nw

(Thai Studies)

nvslusswalneuazendeuy

(Buddhist Ways of Life in Thailand and ASEAN)
auBLaUsEend

(Applied Meditation)

WP ludpuny sy

(Ways of Life in Multicultural Society)
winnsallantagiu

(Contemporary World Affairs)

UYwdAUNIAN

(Man and Thinking)
AauzuardotimatoUszsyndiilonuvu

(Contemporary Applied Arts and Media for Community)
mzmumsL%Buﬁizuué’fyé’ﬂwm“luﬂmaiiwﬁ 21
(Learning Processes of Symbolism in the 21 Century)
nsAnNAaUy

(Interpretation of Arts)
yinwgmsiinviuasaumaLazde

(Information and Media Literacy Skills)
NITWRIUINITAR

(Thinking Development)

nsdansansaumadosdu

(Introduction to Information Management)
Tanuavasmansluaiassei 3

(Earth and Astronomy in the Third Millennium)
mMsdansdunndesluaiideu

(Household Environmental Management)
AuseUiTNIuReuiames weluladansaumaaznsieans
(Computer, Information Technology and Communication Literacy)
Aauzn13A159T3n

(Art of Living)

weluladiedasiowdadldludinysesiiu

(Technology of Appliances in Daily Life)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2



SU137

SU138

SU139

SU140

Su141

su142

su143

su144

su14d5

SU146

su14r

su148

sSU149

SU150

SU151

SU152

SU153

wialulagnisdeansiuuywe

(Communication Technology and Human)

i AuTIndseaniu

(Electricity and Everyday Life)

NSIRILIATIZHN
(Leadership Development)

WALULAT NS I UN AN

(Renewable Energy Technology)

nsuNJgmuuas9asse
(Creative Problem Solving)
AUATONTEU

(ASEAN Music)
qUYIENINLINSH
(Aesthetics of Listening)
dundlutinuszdniu
(Meditation in Daily Life)
FudazIusssulne

(Thai Society and Culture)
TATINITNTETNYATS

(Royal Initiative Projects)
ANLaIELIRIYIA

(Digital Imaging and Sound)
waindsaulne

(Dynamics of Thai Society)
NIYLAFUNIN

(Health Care)
AMNYUATIING

(Film Appreciation)

Anutaluensesssulangalusia

(Understanding Ancient World Civilization)

pidayalveiunisadieassd

(Thai Wisdom and Creativity)

gunseAaniilowu

(Basic Aesthetics)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2



SU154

SU155

SU156

SU157

SU158

SU210

SU211

SU212

SU213

su214

SU215

SU216

SU217

SU218

SU310
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nMsPRNLUVLATEs 19 IAluRalLnzIueen
(Design and Creation in Oriental Arts)
UpInJUNNEUAaUY

(Understanding Bangkok through Its Art)
AaunssuAudenninusssulng

(Art in Thai Society and Culture)
Tausssulutinusyaniu

(Culture in Everyday Life)
mseenmdsneiilionunndin

(Exercise for the Quality of Life)

NFUIYINTEN
Msiin e neiiianisdeanswaznisaunu
(Thai Usage for Communication and Retrieval)

ANusivasiufeItunwILaEn s lue Ty

(Introduction to Language and Languages in ASEAN)

M mSuaaiionsdoansiuimusssy
(French for Cultural Communication)
awlveiienisiaunTin

(Thai Language for Life Development)
MwAuiieanTn

(Chinese for Careers)
dmusarnsasauiiuty

(Folktales and Folk Plays)
ﬂ’l’i@l’mﬂﬁiﬁ’]gﬂﬂqmﬁlaﬂ’]‘ﬁﬁl’]'ﬁﬂj

(English Reading for Criticism)
N1SUAUDLTIATINATIAMIENIWIBINGY
(Creative Pitching and Presentation in English)
AINGEEMSUINeIAansuasinalulad

(English for Science and Technology)

NENIVIANUTURNYBURDHIAN

N15OUSNEHATNITIANITUTANN I TG TY

(Cultural Heritage Conservation and Management)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2



SU311

SU312

SU313

SU314

SU315

SU316

SU317

SU318

SU319

SU320

SU321

SU322

SU323

SU324

SU325

Su410

24

nuasassduaruinnssuluanssed 21

(Creation and Innovation in the 21 Century)
LWAIENINLAZLNATD

(Gender and Sexuality)

5INVIAIING

(Nature Appreciation)

Snvun

(Bird Conservation)
MseyinvaadeNsIINIRLaTAUNTTY

(Natural Environmental and Art Work Conservation)
lanveqaunsd

(Microbial World)

dumesiindu

(White Internet)

Fandey yafiviasndsay

(Environment, Pollution and Energy)
neeaniuazmaluladifionswauiegnadidy
(Science and Technology for Sustainable Development)
Tanuisuinnssu

(World of Innovations)

JanuazHansEnUsedaIndey
(Materials and Environmental Impacts)
miﬁJLLaé’m’SLgm

(Pet Care)

INAT1TOUE

(Public Mind)
wialuladazonlugnavinssy
(Clean Technology in Industries)
niiaalan

(World Regions)

1A <) v
naNdYIAUdUlUITNaUNIT
NSIANITLONETUALIANLNELY

(Records and Archives Management)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2



Su4d1l

sua1z

su413

sud14

sud1s

sud1é

511 103

512 106

512 107

513 101

513 102

513103

513 104

513 231

513 233

513 255

25

NSINZATIALAZNISHBEBANIGIAT

(Mushroom Farming and Business Extension)
wAlulag wiatla uazgeavnsudalase

(E-Sport Technology, Techniques and Industry)
UAFRTIENANSUTIMALULABTIN N

(Amazing Biotechnology Products)

Qg viesdiugnszuIunHan

(Indigenous Knowledge toward Production Process)
mimafmLLazmﬁﬁuﬁugmﬁm%’uﬁﬂizﬂaumi

(Basic Marketing and Finance for Entrepreneurs)

g3nNanaNa

3

9
(Digital Business)

AU ANIE uulidaenin 100 wuhefn Usenaunie

(1) ngudrug NI (Unfuazauiafinen) S1uu 35 mibefin Usznoume

wAaRdadmSuTNIne1AmEnsTIN TN
(Calculus for Biological Scientists)
Frinedusutinmalulad

(Biology for Technologists)
UURNsTINedmsutinmalulad
(Biology for Technologist Laboratory)
wiivialy 1

(General Chemistry 1)

Al 2

(General Chemistry II)
UjtRnsaiivialy 1

(General Chemistry Laboratory 1)
UftRnsiaiivhly 2

(General Chemistry Laboratory II)
LPIATIEN 1

(Analytical Chemistry 1)
UURNSAIAATIEN 1

(Analytical Chemistry Laboratory 1)
UfuRnIsANdun3e

(Organic Chemistry Laboratory)

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)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

2(2-0-4)

1(0-3-0)

1(0-3-0)

umd.2



513 257

513 340

513 345

514 107

518 101

518 102

600 201

600 202

613 101

613 201

613 202

613 203

613 211

613 212

613 301

613 302

26

¥

LATIBUNTENUFIY

(Fundamental Organic Chemistry)
Faaditugu

(Basic Biochemistry)
UftRnsTuaifugu

(Basic Biochemistry Laboratory)
Andiugiu

(Fundamental Physics)
90T ANg 1l

(General Microbiology)
UftRns9ataingvily

(General Microbiology Laboratory)

(2) nguvdeAu (Uni) wau 53 mheiin Usznausie
ANuAnaTassAtulanveunaluladuazimngsy 1
(Creativity in World of Technology and Engineering 1)
ANUAnadasIAtulanvoumaluladilazimnssu 2
(Creativity in World of Technology and Engineering II)
AaumIweslazialulagarsaumad msunumalulagdinin
(Computers and Information Technology for Biotechnology)
IAssasazNsnue e

(Cell Structures and Functions)
anndmsutnAnwimalulagdinin

(Statistics for Biotechnology Students)
adanguieansdmiudmiuingrmaniuszend
(Communicative English for Applied Science)
mheufuAnsemzmanalulagyinin 1

(Unit Operations in Biotechnology 1)

RN smeufuinisiamemanalulagdinin 1

(Unit Operations in Biotechnology Laboratory 1)
NsWsuNSINguTunaAtindmSuInemansUssend
(Technical English Writing for Applied Science)
meseRseesodionanaluladiinim

(Instrumental Analysis in Biotechnology)

3(3-0-6)

3(3-0-6)

1(0-3-0)

4(4-0-8)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(2-2-5)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

umd.2



613 303

613 313

613 314

613 315

613 316

613 321

613 322

613 341

613 342

613 351

613 352

613 391

613 401

613 413

613471

613 491

613 492

vanewe: * vaneds dndnwimnawdesamedeuseu nglidunbefnsiuludnmiwemdanans

27

UtRnsnsiinseisheieesiionanaluladiinin 1(0-3-0)
(Instrumental analysis in Biotechnology Laboratory)
mheguianisianemamalulagyinin 2 2(2-0-4)
(Unit Operations in Biotechnology II)
UdRmsmedfuinsiamemanalulagdinin 2 1(0-3-0)
(Unit Operations in Biotechnology Laboratory II)
Amnssueitinnuaglsanaudanim 3(3-0-6)
(Biochemical Engineering and Biorefinery)

UURNTIMINTIUARYIN N 1(0-3-0)
(Biochemical Engineering Laboratory)

wulwiineussend 3(3-0-6)
(Applied Enzymology)

UfuRnnsweuleiinenyszand 1(0-3-0)
(Applied Enzymology Laboratory)

Wugeansseaulianalseynd 3(3-0-6)
(Applied Molecular Genetics)

UfuRnsiugmansseauliianalssynd 1(0-3-0)
(Applied Molecular Genetics Laboratory)

nswseutuaz e 3(3-0-6)
(Water and Wastewater Treatment)

UFRnmsmswieaniuagiitemine 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
nsEnuIamAlulagdinw 1*(laifosndn 160 Halua)
(Biotechnology Training)

awdinguiitensvhaiudmivingemanilssgnd 2(2-0-4)
(English for Applied Science Work Life)

mseenuuulssuLaskIRRa MRS IR uanalulaganm 2(1-3-2)
(Plant Desigsn and Start-up Perspectives in Biotechnology)
JEUUNIAIUANLAEUTEAURAMA NI ALULaETIN N 3(3-0-6)

(Quality Control and Assurance System in Biotechnology)

AU 1(0-2-1)
(Seminar)
TAseuIdedmnsutnAnewmalulagdiniw 1 1%(0-3-0)

(Research Project for Biotechnology Students |)

umd.2



613 493

621 213

600 201

600 202

613 101

613 201

613 202

613 203

613 211

613 212

613 301

613 302

613 303

613 313

613 314

613 315

28

lasenidudmsuindnwmalulagdinin 2
(Research Project for Biotechnology Students II)
NsAAiugIUNIURURNMSIRNEY

(Basic Calculations in Unit Operations)

(3) ngudv1UeAU (avfafnen) dwIu 61 mhwein Useneausie

ANUARES19EsIAlLlanveswmaluladwariFingsy 1
(Creativity in World of Technology and Engineering I)
ANUAREs9assAtulanvaanaluladLazdIfInssy 2

(Creativity in World of Technology and Engineering Il)

a 6 = o Ly ada
ABLNILMBSHATIALUlagaSAUMAA NS UWMALLLAET 1NN

(Computers and Information Technology for Biotechnology)

IAssassaz MUY SLag

(Cell Structures and Functions)
anndamsutnAnwmalulagainimn
(Statistics for Biotechnology Students)
mwdanguioasdmiuinermansusyynd
(Communicative English for Applied Science)
mheufuinistanznamalulagdinin 1

(Unit Operations in Biotechnology )
UuRnsvbieufuinisiamemanalulagyinin 1
(Unit Operations in Biotechnology Laboratory 1)
nsfsunwsainguilamedadmsuinenmansussend
(Technical English Writing for Applied Science)
mwszimeeiasdionanaluladdinm
(Instrumental Analysis in Biotechnology)
UtRnsnsiinseisheiesesiionanaluladiinin
(Instrumental analysis in Biotechnology Laboratory)
mheufuAnsemznanalulagydinin 2

(Unit Operations in Biotechnology II)
UiRnmsmedfuiinisiamemanaluladdinin 2
(Unit Operations in Biotechnology Laboratory i)
Amnssueitininuaglsndudanim

(Biochemical Engineering and Biorefinery)

2(0-6-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(2-2-5)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

umd.2



613 316

613 321

613 322

613 341

613 342

613 351

613 352

613 391

613 392

613 401

613 413

613 471

613 494

613 495

621 213

wanewe: * vaneds dndnwvnauiesamezifeuseu neglidunbeinsuludnmviwemdngns
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UURNITIMmINIsUATFINMN 1(0-3-0)
(Biochemical Engineering Laboratory)

wuleiineUszend 3(3-0-6)
(Applied Enzymology)

UfuAnisieulesiinenyseand 1(0-3-0)
(Applied Enzymology Laboratory)

WugenansseaulianaUszend 3(3-0-6)
(Applied Molecular Genetics)

U uRnsiusmansseaulianalseynd 1(0-3-0)
(Applied Molecular Genetics Laboratory)

nswseutuazdUniEe 3(3-0-6)
(Water and Wastewater Treatment)

UfTRnsnswIeniwagdriminige 1(0-3-0)
(Water and Wastewater Treatment Laboratory)

nsEnuIamAlulagdinw 1*(laifosndn 160 Halaa)
(Biotechnology Training)

LS UNANAANE 1(0-3-0)
(Preparation for Cooperative Education)
Awdanguiitensviiudmiuinemansuszgng 2(2-0-4)
(English for Applied Science Work Life)
mseenuuulssuLaskIRRa MRS IR uanalulagdinm 2(1-3-2)
(Plant Desigsn and Start-up Perspectives in Biotechnology)
JTUUMIAIUANLAEUsEAURA INAWALlEla8TIn W 3(3-0-6)
(Quality Control and Assurance System in Biotechnology)

annafne 9 (litfendn 640 F3lw9)

(Cooperative Education)
dunumanalulagdnindmsuaniadne 1(0-2-1)
(Biotechnology Seminar for Cooperative Education)

MIAIANUIUNUTRN SR IEmNgY 3(3-0-6)

(Basic Calculations in Unit Operations)

umd.2



30 umd.2

(@) nguRvuden (Und) waulidesndt 12 vihefin uae
nguATFen (auiafinwn) Sunulitesndt 4 misefin lnedenanseiselud
ngudgnalulagdinin

613 331 weAlulamsneidswraduaziododi 3(2-3-4)
(Plant Cell and Tissue Culture Technology)

613 333 wialulagwandn’ 2(2-0-6)
(Animal Cell Technology)

613 334 Ufuinsmaluladiwadden 1(0-3-0)
(Animal Cell Technology Laboratory)

613 353 fiinedundey 2(2-0-4)
(Environmental Toxicology)

613 354 weluladveseaditomasduadl 3(3-0-6)
(Biochemical Fuel Cells Technology)

613 361 wiAlulagdinmlugaaimnssunens 3(3-0-6)
(Biotechnology in Agro-Industry)

613 362 weluladvenriosiuneanssed 2(2-0-4)
(Alcoholic Beverage Technology)

613 363 UftRnsmaluladueeiesduneanesed 1(0-3-0)
(Alcoholic Beverage Technology Laboratory)

613 364 AlulaBuazuIaING 1 IUTININ 3(3-0-6)
(Bio-Energy Resources and Technology)

613 365 HAR T UNTTINTIRINNY 3(2-3-4)
(Natural Products from Plants)

613 367 wmealuladfnmdiionisudnemsileitu 3(2-3-4)
(Biotechnology for Functional Foods Production)

613 368 weluladuvaiiSlowladesdiu 2(2-0-4)
(Introduction to Bacteriophage Technology)

613 369 Uiinsmaluladuuaiislowa 1(0-3-0)
(Bacteriophage Technology Laboratory)

613 371 N153AN15HaEgINA LN MNTINYININ 3(3-0-6)
(Management and Business in Bio-Industry)

613 381 ulumelladideadu 2(2-0-4)
(Introduction to Nanotechnology)

613 411 wialulagnismiin 2(2-0-4)

(Fermentation Technology)



613412

613 414

613 421

613 423

613 451

613 453

613 461

621 120

621 343

621 356

621 363

621 364

621 365

621 381

621 445

621 457

31

UuRnswmalulagnisngdn
(Fermentation Technology Laboratory)
AITUIUNTTLUULUIU

(Membrane Processes)
waluladulauazina

(Starch and Sugar Technology)
FluanalunsuTuugaiugng
(Molecular Biology in Crop Improvement)
nsdanisiaznslduseleviainveds
(Waste Management and Utilization)
msmuestenolsalufivdnediis
(Biological Control of Plant Pathogens)
welulafAuagnausa

(Color and Flavor Technology)

NHUIVIIAINTTUNITZUIUNITVINN
Aenssunsrurunsan ey

(Introduction to Bioprocess Engineering)
LuUsassendamanivasszuuanmite i
(Introduction to Mathematical Modelling of Biological Systems)
NSANEILINIUAAIMNTTUIAINTIUNTLUIUNTININ
(Bioprocess Engineering Industrial Plant Study)
SR ASEuuAENISIOUALEM AN TY
(Sustainable Development and Engineering Response)
Aandoufunswau

(Environment and Development)

T5endudnnm

(Biorefinery)

wodlesTan e

(Introduction to Biopolymer)
N1398NWUULAZNITAIVANAIUNTAITIN N

(Bioreactor Design and Control)

AMINTIUNITNIN

(Fermentation Engineering)

1(0-3-0)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

umd.2



621 466

621 467

621 482

621 483

621 484

32

nsvhuieTandinm

(Drying of Biomaterials)

Fowmasdnm

(Biofuels)

TAnTINN

(Biomaterials)

AMINTTUTTUVTINW

(Biosystems Engineering)
FoIFmANEMBMINTUNTTUIUNITTINM

(Selected Topics in Bioprocess Engineering)

BUINIYABNLES udulitesnI1 6 il

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

umd.2
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33 UAB.2
3.1.4 UAALNUNITANYN
3.1.4.1 ukun1sANEN (Uni)
I 1 man1shnendi 1
v o 4 - UUNUIAN
SHARYN Yo518391
(u-U-u)
SuU101 AavzAauing 3(3-0-6)
SU201 MwdangulugaRIva 3(2-2-5)
SUXXX Fyndentumnaiudnuiiily 3
511103 | whaRaad nsuinane mansdinim 3(3-0-6)
513101 | el 1 3(3-0-6)
513103 | UfdAnsiaiivhld 1 1(0-3-0)
514107 | WAndiugu 4(4-0-8)
UV 20
W 1 anansAnendl 2
o 4 . IUIUNUILNN
AN Yo518391
(u-U-w)
SU102 Aavnsaseassa 3(3-0-6)
SU202 Mwanguiton1sdeansuIund 3(2-2-5)
512106 | 3nvend@wmsuinwmalulad 4(4-0-8)
512107 | YURnsiiamendmsutinmalulad 1(0-3-0)
513102 | wailvhly 2 3(3-0-6)
513104 | UftRnsaiivialy 2 1(0-3-0)
613101 | pouiamesuazimaluladansaumadniveu 3(2-2-5)
wialuladyinw
UV 18




34

U0 2 nansAneN 1

umd.2

v o 4 A MUIUNUILAN
SWERY Y183
U-vy-w
SU301 wallosiug 3(3-0-6)
600 201 | AARasvassAlulanvaamaluladuazimingsy 1 1(0-3-0)
513231 | ipilAsngsi 1 2(2-0-4)
513233 | YUAnsweitesis 1 1(0-3-0)
513255 | UjURnsiesidunsd 1(0-3-0)
513257 | wiidunddiugu 3(3-0-6)
518 101 | 9a¥33nevaly 3(3-0-6)
518 102 | UfuRnsqataingwihly 1(0-3-0)
613202 | adfAdmsutnAnwimalulagyinin 3(2-2-5)
621213 | msmwasiiugiumeufoinsiamemiae 3(3-0-6)
F2UIUIU 21
U9 2 anAnsAnenil 2
" 4 - IUIUNUIAN
WY Y3183
(u-U-u)
SU203 vinwynsAeanseeaiieasd 3(3-0-6)
Su401 anuduguszneumsiduindeuseuinnssy 3(3-0-6)
600 202 | mnuARasvasIAtulanvaamAlulaglagIAmINIsy 2 1(0-3-0)
513340 | Fuadiiugiu 3(3-0-6)
513345 | UftRnsdauedifiugiu 1(0-3-0)
613201 | lAse@iauasnsvinauveaag 3(3-0-6)
613203 | mwdangquieansdmiudmiuinenmansuszegn 2(2-0-4)
613211 | mhwufuinsiamemanalulagdinin 1 2(2-0-4)
613212 | YfuRnsmheuianisengnianalulagiinim 1 1(0-3-0)
FUIUIU 19




35 umd.2

UM 3 aansAneN 1

" 4 . IUIUNUIAN
WY Y3183
(U-U-w)
SU402 | winNIIuLagn1eantuy 3(3-0-6)
SUXXX | Fwidenlumnedndneialy 3
613302 | m3lnneimneiaiasioniamaluladdanm 2(2-0-4)
613303 | UjtRnsmsinsevisheieesiionanaluladdinim 1(0-3-0)
613 313 | mhegduanisamemanalulagyiinin 2 2(2-0-4)
613 314 | YfuRnsmbieufuRnisianzmanalulagdinin 2 1(0-3-0)
613 341 | Wugmanssyauluanalssynd 3(3-0-6)
613 342 | UfURmMsiugaansseauluanaussand 1(0-3-0)
v ndenluniinIvianie 3
32U 19
U9 3 anAn1sAnenil 2
o 4 - IUIUNUIAN
WA Y3183
(u-U-u)
613 301 | Maflsun1wdingudamalindmsuineimans 2(2-0-4)
Uszgnd
613 315 | Imnssuadtinnuazlsandudanm 3(3-0-6)
613 316 | UUANTIAINTIUATYINMN 1(0-3-0)
613321 | woulesiinenyUszand 3(3-0-6)
613 322 | UfUamseulesiineUssand 1(0-3-0)
613351 | mawseuthuaziitmiige 3(3-0-6)
613352 | UiURnisnmswseuiuazthdainde 1(0-3-0)
AN IUNLINIT AN 3
W FONLES 3
3IUIUY 20
Uil 3 man1sAnwngFeu
.- 4 - IMUUNULEAA
WY Y3183
(u-U-w)
613391 | n1sEnunamalulagdinin 1*(laifesndn 160 Falu)
3N -

wnewe: * vaneds dndnwvnawiesamezifewsey nglidunbeinsuludnmviaemdangns
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U0 4 aansAneN 1

umd.2

v o 4 - UIUKRUIAN
SEIU Fa5187397
(Uu-U-u)
613 491 | &uuun 1(0-2-1)
613 492 | lasesnuivgdmsutndnwimnaluladdinin 1 1*(0-3-0)
v naanlunuImIT AN 6
SAUIUIU 7
U0 4 aansAneN 2
v a < - UIUAUAN
AU I8
(Uu-U-u)
613 401 | nMwdanguiten1syinaudmiuIneremansussand 2(2-0-4)
N1509NLUUL I ULALLUIAAIAI VNS UAUNI
613 413 . 2(1-3-2)
wAlulad TN
613 471 | ssuunismivAukazUsEiuaunmnIsnalulagdInm 3(3-0-6)
613 493 | lassnusgdmsuindnwinaluladgdinin 2 2(0-6-0)
v naenias 3
SAUIUIU 12

e : * wnedia dndnvmneudesamzifeuseu lnelddumheiasundudumiavemangns



37 UAB.2
3.1.4.2 WNUN1SANEN (AWNARNEI)
I 1 man1shnendi 1
v o 4 - UUNUIAN
SHAIYN Y¥93187391
(u-U-u)
SuU101 AavzAauing 3(3-0-6)
SU201 MwdangulugaRIva 3(2-2-5)
SUXXX Fyndentumnaiudnuiiily 3
511103 | whaRaad nsuinane mansdinim 3(3-0-6)
513101 | el 1 3(3-0-6)
513103 | UfdAnsiaiivhld 1 1(0-3-0)
514107 | WAndiugu 4(4-0-8)
UV 20
W 1 anansAnendl 2
.- 4 - IUUNUEAN
SHAIY ¥93187391
(u-U-u)
SU102 Aaunsaseassn 3(3-0-6)
SU202 Mwanguiton1sdeansuIund 3(2-2-5)
512106 | ¥vendmsuinmalulag 4(4-0-8)
512 107 | YURmstvinendwmsutinmelulad 1(0-3-0)
513102 | wadlvhly 2 3(3-0-6)
513104 | UjdRnsieiiviald 2 1(0-3-0)
613 101 AaumImesLazAlulagasaumaAdms v 3(2-2-5)
wialuladyinw
UV 18




38 UAD.2
Vit 2 mannsAnundl 1
.- 4 . IUIUNULEAA

SWEY Y3183

(U-U-w)
SU301 walosiug 3(3-0-6)
600 201 | muAnasvassAlulanvaamalulaguaziminssy 1 1(0-3-0)
513231 | ipilAsngdi 1 2(2-0-4)
513233 | UjURnmseiiesne 1 1(0-3-0)
513255 | UURnsindidumnsd 1(0-3-0)
513257 | wniiBuvddiugu 3(3-0-6)
518 101 | 98¥¥Ingviily 3(3-0-6)
518 102 | U{URN99a833Inenaly 1(0-3-0)
613202 | adfdmiuvtinAnwimalulagyinin 3(2-2-5)
621213 | madwmadiugiunsufifininanigmios 3(3-0-6)

UMY 21
U9 2 anAnsAnenil 2

.- 4 . IuUNUEAA
WY Ya3183Y"

(U-U-w)
SU203 vinwensieansegnaaieasse 3(3-0-6)
Su401 anudugszneumsiduindeuseuinnssu 3(3-0-6)
600 202 | AwAREsvasIAlulanvaawmaluladuazImngsy 2 1(0-3-0)
513340 | Fuadliiugiu 3(3-0-6)
513345 | UfRnsduadiiug 1(0-3-0)
613201 | lAseadauasnsyineuvenead 3(3-0-6)
613203 | mwdanquieansdmiudmivineimaniUszend 2(2-0-4)
613211 | mhegdfuRnisiamenamalulagdinin 1 2(2-0-4)
613212 | Ydinsvheufuinisanizmamalulagiinim 1(0-3-0)

1

SAUIIUIU

19
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UM 3 AAnsAnEN 1

.- 4 . IUIUNULEAA
WY ¥93183%1
(u-U-u)
SU402 | UInNIIULAENITOBNRUY 3(3-0-6)
SUXXX | Fvndenlumnaisn@nwiialy 3
613302 | mslnseimeiniosdiomanaluladanm 2(2-0-4)
613303 | UftAnmsmsiesgimneeiesiienamaluladanm 1(0-3-0)
613 313 | wiheufuinisiamsnamaluladyinin 2 2(2-0-4)
613 314 | YR suiieufuinisiamsmamalulagdinin 2 1(0-3-0)
613 341 | Wugmansszaulianalssynd 3(3-0-6)
613 342 | UpURnMsiugmansseauluanalssynd 1(0-3-0)
ANt UKLIAIT AN 4
32U 20
U9 3 anAnsAneil 2
.- 4 - NN
FWaIY Y3183
(U-U-u)
613301 | M3allgun1wdingudamalindmsuineidmans 2(2-0-4)
Uszgndl
613 315 | Imnssuadtinnuazlsndudanm 3(3-0-6)
613316 | UURNMTIMINTIUANYINMN 1(0-3-0)
613321 | woulesiinenyUszand 3(3-0-6)
613 322 | UfUamseulesiineUszand 1(0-3-0)
613351 | mawssuihuaziidmiige 3(3-0-6)
613352 | UfRnsnswsentuazrteinde 1(0-3-0)
613392 | w3guaniafny 1(0-3-0)
A NADNLET 3
3N 18
7 3 MANsAnYInnTay
. R IMUUNULEAA
IWeIY ¥231873%1
(u-U-w)
613391 | n1sHnaumanAlulagdanw 1*(laifesndn 160 Falu)
3N -

vianewe: * vaneds dndnwmnaudesamesilewsey nglidunbefnsiuludnmieemdangns
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613 494 | audafnw o(laitiaenin
640 F3Lu4)
SAUIIUIU 9
UM 4 aansAneN 2
.- 4 - NN
SEIY I8
(Uu-U-u)
613 401 | nMwdanguLiten1syinaudmiuIneremansussnd 2(2-0-4)
N1500NLUUL TN ULALLUIAAIAN AN ASUAUNIY
613 413 . 2(1-3-2)
wAULasIIN W
613 471 | ssuunismivAukazUsEiuaunmnIsnaAlulagdInm 3(3-0-6)
613 495 | duuimamaluladdrinindvsuaniafine 1(0-2-1)
v naenias 3
SAUIUIU 11




SuU101

SU102

SU110

41 umd.2

3.1.5 AN5UIYSI8IYN

BuINIYIRNWINY

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

mmmu?gﬂuﬂmmLLazmmmmaqaiwma uaiiassanifady vaudad
Aalzn1suand AaURAnNTIN AUAS UBNLUU Lavaartnenssy ﬁﬂ%@ﬂi%&LLﬁ%ﬁNﬂﬁ%mﬂ
uayradenlosmsguniemany

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.

fauinsadredassa 3(3-0-6)
(Creative Silpakorn)
N1TYIAUINITATSEUINIUNITTANITISBUNITaouLUUlATINITAEAanTIUaT19assA
) ) & Yo I3 ] Aa o a oA o a Y
ﬂ’]iwwu’mmﬂ%ﬂ'ﬁL‘UUQUWLLazﬂﬂ’iL‘Uu&jG\’mwm NNYLNITAANDEADANT NINWLNITHITUILAY
N15YN9URE9ET19ETIA ANFURRYRUARYNULaEdIANvatindny) NsUgnilaendnualuas
[ a U a Y o = v < a 4
Tausssuveuminedefauinstituindne lasenisadeassaludssinunaulanieldnmsaua
el = A Y a o Yo ‘:4'
“UENEJ’H]'WEJVHJiﬂH’]L‘WEﬂﬂLﬂﬂﬂ’]ii‘UE%i@ﬂ’]iLUﬁ‘EJULL‘LJﬁ\‘i
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.

uywdiun15a3eassa 3(3-0-6)
(Man and Creativity)
ﬁwmmimmwwm@LLazUVI‘UW‘Wumwwé‘lumia%’waiiﬁﬁgﬁaﬁLﬂuumﬁismngﬂﬁiiu
Fudusnguvesmnuaigvesdsausmnudluguin o fdudesnlunuadionntsiagiu Jade
TBoReN IS 9ETIN NITUINITATNETIA SNYALUAYHANAAYDINITASNETIH AABATUHANTENY
souywerRluuiazgaad il Inemsinseiteyaluuivaiusefimans warannyuuoswe
Aansang q Miieades
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.
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Uu 3(3-0-6)
(Home)

LUIAR SNWUENILATEFND N15LEBY daANLasTRINsITUYRIAINUIY aunJuitud
weluladuaznisesnuwuuitnu wedamdutiu Suluuiunvesnsveadien lanAsey Ay
& AulsTu Mswswa wagmsiiauennduy®

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;

globalization; nationality; homeless people; deportation; presentation of nationality.

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

ALY Ineeans uardsinewiinaugy msdanisanugy duaiieay nagndiiia
mmajsuéhamﬁﬁmum N1599NNAINY 8191T LazN1THNER

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

practice.

MsRRIUNaZIRNTS 3(3-0-6)
(Asking Questions and Methods)

ﬂ’liﬁ’jﬂﬁﬂmugmwwm 9 MILANERNILATAIVIU miéfﬂﬁ’]mmLﬁaa%JNLLazLLa’Nmmmi
ASmsseray mi@]’jﬂﬁm’mi@auuimﬁmimam%uaz?iaﬂ

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.

waluladiudeulan 3(3-0-6)
(Disruptive Technology)

AMNFINNTEUIUAITHATATeIuTAnsmalulal Arudifyveunaluladituiadeu
afayaAuazn1siaulannasegna Inemanideya Jyauseivg sruuvussuiananguius
sumedidnuisasinds gsnamaluladiunstunaslassinedaTginssueeulatl uazmalulad
3u o fAertes

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

technologies.
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mwmﬁ'aq%mw 3(3-0-6)
(Food for Health)

m’mﬁﬁui’mlﬁEJ’Jﬁ"Um’mé’am’limmimaﬂi’mma 29AUTTNOUD NS AUANBULVDIDINNT
fugunm ermsililfdaduiulsn guidunisfuusenuemstuguain Jgmilavuinisg
15ANLATUINTT mﬂms‘dutﬁawﬂaamiauaummsLLazU'ﬁia;ﬁmsﬁ ANUUADANEAU I TIAY
N3ANATEIRUIINA

Fundamental knowledge of bodily needs of food; compositions of food; food hygiene
and health; diet imbalance and diseases; eating habits and health; nutritional problems;
diseases from nutrition, contamination of food preservatives, and packaging; food safety and

consumer protection.

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

-di, Idl a U 1 1 U

BN JULUY wazAuAdaulvesdauraelulnassinatelulsyinalng nng
Waguwlasandauyinedsymel dvnswaanndavsadeluivewmsiunn nasulashulInuanly
nsasvasIAvesdatiunud Ay

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.

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

Hanann1eiausssunsnsinluaudady n1seenuwuu wavandnenssuaindadeves
USweyn nsiles Ay LAswgna Inenaansiazmalulagludaulan

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

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

dantnenssunazfalzlueldensiusanidesls 3(3-0-6)
(Architecture and Art in South East Asia)

nsRsdugiiduiusfugimaniuazszuuinm faunimisseiimans afanmide
fnaun Sausssu @andnenssuiuiu Waunnsmeaandnenssy Aauzuazasanmeantnenssud
Aertes waraoinenssuwadefiduendnuvelveaedeny Tueonield

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.
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NM58MUITTUNTIUNINMIHAUIAUNTNTIN 3(3-0-6)
(Literary Reading for Life Quality Improvement)

TBNTBIURATTITUNITTUNTIN UTEANTBNITIUNTTY a15d1AnluITIunIsy AnuA1ves
1550un55% Uselevivanssanssulunsimunmnngin

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

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

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

Snuazdfyvesdinunazausssulngluduuseifaans aauiwazanude Useind
Auns wgAal LazIausITUNITUseNIY

fruAnwvenanIuf

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

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

Fieldwork required.

nnnslulszmalneuazendeu 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
arwdiugilumssiiuisfifsndestunmsmaulusemealng uazonfou Budoud
MsARUNTENTEanTEYRITIn
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)

& 1 a

N19138UIMN YY) Wazn1sRnaususEend dunanTsudLaSuN I THAILIAULY ATUAMETTY
3YTITU UATANUANAS1IETIA

finsfnwiuenaniud

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

Field trips required.
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addAda

0TI TUd NN IAUTITY 3(3-0-6)
(Ways of Life in Multicultural Society)
anadla msuduiamsssuUsemdinufansuiifenies 38%n erdnuaznismsedin
yosnguAusg 9 fegamduludsaumyinusss Wemnuihledeiuaziuwaznsegsiudu
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.

winn1sallantdagtu 3(3-0-6)
(Contemporary World Affairs)

NTIATIERTINGINAUUTETRAENS N15109 LATEgHa deAn warUIINYNITAINIIEITUYIR
younmnsaiddyludagiu Weulsavmnsaimardufunanssnusiodnulan

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

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

NYBINUNI5AN 3(3-0-6)
(Man and Thinking)

AudIAYeInIsAn AruAaLuullumgua n1AATANING N3RRTIRIITRLaY
FUATIER NISAALUVINGIEENT N1TAALTITZUY NSAATNUIUTIAY NSAALUVASINETIA N13AA
Waudnnssu

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

innovative thinking.

ﬁaﬂ::LLazﬁlaiauaﬁaﬂizqnﬁLﬁaﬂgu%u 3(3-0-6)
(Contemporary Applied Arts and Media for Community)

MsAnwuisaagns faunns waznssuIunIsAng 9 vesRaUsiardesiuatysyyndii
Tanagiunn wazmyiuoen Aldilonsiamuiyury dmuiduiunvuuigifoulunisaiassd
naNuaziAselaua A3 lFMenuLeg

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

flun nszuIuNIFeus waznsinany ssuudnydnuaififinnuuendnaiulunsas Tansss
arudlaszuudnydnuaiiusngluanissudl 21 diudesuaesiig n13iseuInaendinly
anunsaifaely

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.

n1sAAURaUL 3(3-0-6)
(Interpretation of Arts)

AIUYNE AINAA IDNIT NTTUIUNIT NTAANNNINAaUS m’mmwﬁﬂﬂummwﬂﬁm
ManyIausssy Maeszilssiiutymsivalis d1dnv1993essn musuRaveuRanues
wazdIAy

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

personal responsibility.

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

AwdRyveInIsiasaumne Ussinnvesdoansaume tasesilorisdu waznisdniden
LmdﬂmﬁauMﬂLﬁaﬂﬁa%ﬁamuuazmsé’w@ﬁagagﬂLLU‘UG}'N 9 AWATITRNTZUIUNITHAN
ansaune s nlun1siuinas wesanuduiiusvesasaunaiulszeunInsdes sugha
denuuaz Tnusssuvesdinulinsuuau

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

AUV AIUANAYVDINITAA NITAANUNITYINNIUVDIANDY NTAR INWENITAN TINWe
nsRnTidfalummsse 7 21 wmeanmsiansAndie i iinuasdnm

fifanssuuenanIud

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.

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

LLmﬁﬂﬁugmLﬁlmﬁ’umﬁmmimiaumﬁ ﬂ’]iﬂUi’JM‘ﬁ@:ﬂua ma%’mm?amsﬁaaﬂa NS NATIEN
waznsiaueteya NMsIusvimiveya n1svissnukaznisiane nsdfinw

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

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

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

ﬂi?ﬂgﬂﬁﬂjﬂ’mﬁiimﬂauﬂaﬂ usIEINIelan miwmﬂizﬁmﬂqﬁ;ﬁsﬁmm mMsAsunlas
dNNOADINALAYHANTENY ﬂiﬂﬂgmiiﬂmqmiﬂmam% AMSFUNRNITAUNIAIIIAEAST TEUU
fuziazangnt MvszandliludinUszsiu Unngnsaiuazvmenisalluatianssed 3

Natural phenomena of the earth; atmosphere of the earth; meteorological 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)
nslfuasssumfifonisensndnduilundaieu aueydndtn niseyindiildnely
U Msszuigemawuulildndsnu msfauenyales mvdnyanes n1sianisyaneedunse
luadsou
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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AMUTEUINAuRBLiiames waluladansaumenaznisdesns 3(3-0-6)
(Computer, Information Technology and Communication Literacy)
unumuazALddyvesneNianes welulafasaumanaznisdoaslutiogtu wualdu
Tuswian Auditugiu Msdszgndegnaaineassd msdnw arwiuas nguaneuaraesTaui
Aedios
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.

AaUznN15AN59%IN 3(3-0-6)
(Art of Living)

N139n52108UaTn NMsARUIYARNAINKAZINTEIMERN UNUIMLAAIIUTURAYRUsD
ATOUATILAZEIAL N13AMTIILASIZI N1R0AITHATNITHARIOEN n1sas1enugulviudia
wsstumalalunisadrsanudisaluondn a3esssulu  Mavhoulaznsmsdin

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.

wAlulagnIaediarnsasldludinuszaniu 3(3-0-6)

(Technology of Appliances in Daily Life)

1%
o

ANUTIERaEITauINITTeLnAlulag syuU naln nHnN wargUNTIINUgIUYDILAT NN E
wsodlslurinusedaniu
Meaning and the evolution of technology; mechanical system, working function and

basic equipment of everyday appliances.

wmaluladnisaeansiuuywd 3(3-0-6)
(Communication Technology and Human)

aunisveanaluladnisdoans maluladnisdearsludlagiunazuualiy lusunan
sumetiiawiasmndsuaznahluldnludinuszdiu segnauuazaudasnde

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

nsnaandanulnihanuamdeud uawefing ay thiu wasuiasssund nsdedng
wazdmunendaulni nisdwauald nsidenldgunsallui nsussiiuainulasnieves
szuulniih msUseudalnihlutuinerds e1arsdinnulaslsenugnamnssy NsHEAKAENIS
Timdanuliregeddu

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.

N1IWAILIN1IZELN 3(3-0-6)
(Leadership Development)

nouiaufeinisvesysdnaznziin dnwedndulunisdudin nsimuiniigdin
AMULANAI9YDI T UTTTUA MU N15a5719910 N15as1ausegale uyweduiug nsuidym
mssnaule nsudmsaudauds n1sdeasuay N1IAIUAL LAZAITIANIIAULATEA

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.

wAlulagwasunawNu 3(3-0-6)
(Renewable Energy Technology)

ANUNUIBTDING I UNALTY N15bUABUNS AN dundsuanudousaz i
WEITUUATENTING WS NEWIUTN NEWIUIINTILIE NSEANYIVE WABTNE T UNALNY
N13L80NFULaENNITIANITNAIUNALNY

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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nswAUsynIkuUas19EsIA 3(3-0-6)
(Creative Problem Solving)

Ty Yadeuavarmguastayyn mswitataym suuuuvestaym Funou nsuilatymn
funouds msdarienisindula nsusledamdeduneuds NSANLTIINOALATLUIAA AN
Undefionazanuduiudiu undsiuvesdeya matilafunvestoya ndngu deifiaadennud
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.

AUNTONTEU 3(3-0-6)
(ASEAN Music)
al = va s [ = dy Ao (Y =
mumﬂuﬂizmﬂummﬂu ‘UimmmamLLaz‘wm‘mmimumﬂuwummuﬁiimaﬂsuaﬂmL%u
= = 44' a a o w a _a = ~ v o & o

NHYHAUAT LATBINUAT INAUAT LNAIAIAEY AAUUAUANTBTYU AINUFUNUTYDINUATNU
Aaudnusssuuvuadng q anmiagtuvesnussondeu

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 I3 = 2N Y o
nsHlanatiazn1siATgierUsenaununs n1sussendldfadsnisilaiio nsiamuinis
SUTNNAUAUATHAENITIATUAURS
Listening and analyzing elements of music; applying the art of listening for the

development of music learning and music criticism.
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au15lutInuszaniu 3(3-0-6)
(Meditation in Daily Life)

n3ausluTInused1Tu naneIn1svinguns 1N 1svinaundiuusi o Usylegtuesauns
luddnUsedniu n1siSsukagn1svinenu aunsiunisianisanueien Anuddyvenusssuly
nsEnausuaznslaTInUszdniu

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.

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

[
=1

anuariuguradaRaivNuATEgne dnuuaznsdiswesdseulng lneiansananimwinis
YodIANLAT IMUSIIL NsrUIuMsUAsuLUawaznsUSuivesdiaulne samvs Reuluwast gy
] aa | _aada o Y] Y] v a ~
7119 9 Nilnened i Invesensludwutag i wrTaus williwasimnnmsdsuuwUaduouian
Yosdsnulneg

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)

U591 ALY warANdIAYYRImEnsnIEs1vn AduinvedlasInInsESIuans T
wszUmaLawsUsTumsa iwaenaeier TassnsiAeaiufiu 11 U1 07w wasiennss vdnUSnves
iswgRanaLies nauva LLmvmmiUizqﬂm‘iﬁi’ﬁﬁamiﬁwmmum YUY F9Al LagUseinavIR

finsAnuwenan i

Philosophy, meaning and importance of the King’s philosophy; background 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.
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MNUaHERINA 3(3-0-6)
(Digital Imaging and Sound)

Tasvads wannsdesdu sUuuuse q vesnnuazidesiieglusuresiivia 3Bn1sasa
AmuaziAssiinsuanauiuegumnyanAndunuiifinouen

Structure, basic principles and various forms of digital imaging and sound; synthesizing

images and sounds with proper harmony to create valuable works.

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

v

Waurn1swarni1selasuwlasvesdinulng aindenrulseiadmans usanTausssy

Y

a

Qitayeyr wazerdealusiuniw 1550unTIN Aavs Aawinude n1ssleanisunases LASYFNA
LATEIAL ITHANTENURUBY q Aiflnasodsnulng

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.

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

wuvsnsguanuesdmiulsaarenaduthedowiu vdnmsldeiugiu sdesusies
a3 Suaseiinannslden waglnwanenanie

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.

MWEUNSIINY 3(3-0-6)
(Film Appreciation)
s & v i s o 4 v P ,
29AUTENBUNUFIUAIUAN 9 VI neuasHAnassidluaulaTase auduuyussan
wazalnansiaue Wetawianuuazanudnlatenmeunslugiueguy
Basic elements of selected films: structure, history, genre, and styles of presentation;

development of audiences’ knowledge and understanding of the films.
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anurlaluensesssulangalusial 3(3-0-6)
(Understanding Ancient World Civilization)

AU TRIR D155 UseiRuavaruduinvesersesssulumaiiddy anuwmilou
LAYANALANGNIDILARL 1S TITIS T BvENarednu s luilag 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.

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

ANHRaIn AN QEviAdiauessy AunsaieassaTiniinsussgnddauUas Tudeeslny
fausefmaudetiagtu

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

modification in Thai society from prehistorical period to present.

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

YBULUALATAILUMINBYDIGUNTBANERT MNuifinfeauny UseiuuiAauagsinuy
maduannvesusluuiareaady eluiuguaufaazanudlaluduanuen Su
wfudszlonisentsvauisadouuazinsuyalunisszfiuguaiauauialudiu
guvisuaansuagluTinuseiniu

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.

nMseRnNUUUNAzas1sasIAluAaUzAzUReN 3(3-0-6)
(Design and Creation in Oriental Arts)
NSEUIUMSUATUSUNYDINISadeEssAluAalras Tusen lurrsnauaytuiiang 9 N9
NANNATUYDILUIAALAZIDNT 5uﬁ@1ﬁLﬁ@ﬂﬂiﬁwu15ﬁugﬂLL‘U‘ULLazﬁﬂHmzLQW’wLﬁ@LﬂuLLu’J
MIMsasaTIn LarUszndlifumansdu |
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.
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waInFUNNHIUAAUY 3(3-0-6)
(Understanding Bangkok through Its Art)
nuAsUnsslungunmivinunsveadlesteusienaunssiiatiagtu
The art of Bangkok and the development of the city since the past until the present
days.

Aaunssunudiaudmusssulng 3(3-0-6)

(Art in Thai Society and Culture)
muaaﬂﬂiﬁuﬁ’uﬁmmmimaqﬁmuLLazi’wuﬁﬁiﬂwEJQ?QLLGiaﬁmumzﬁ’qﬂ%;ﬁu
Art and the development of Thai society and culture from the past to the present

days.

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

AUNUNEY AINAIATY FNWULLAZHUIAANIITAIUTTTY S AANET T RUST Y
TuiaUszsiuwinunainisasunlawesdinusauasie

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

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

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

mmé’ﬁaﬂéfu AMUVNNEY UTZAn kagIUluuTeInNIseeniIaeniy nann1shagnge)ns
PONMAINIY ANUNNLUATAINFIAYVRIAUAINTIN  ANUAIAYTBINITEDNIRINBAUANAIN
Fin nsidenguuuunsesnidsnieiioiaunnuandia

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.
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amedenguluganIa 3(2-2-5)

(English in the Digital Era)

Joule : dndnviitiinanisvegeunwidinguusndn dausseiu Bl Fuld wieiinanisnaseu
AMwdsnguainan tunaaeunwauiiieuiii Faudsziu Bl Tul auuszniAves
wIngae nsuniseniulddesamedeussusieivn SU201

MaWauinwensils mIyn Mseu wazmsdsunwdinguitensaeanslutinysydiiu
msldnmssnquiuedesiielunsouimenuedugaiiiia

Developing English listening, speaking, reading, and writing skills for everyday

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

AMHITINGENDNITADAITUIUIVIRA 3(2-2-5)
(English for International Communication)
Fwdsfunau : SU201 awdangulueafivia
44' o = aa Y] Yy & ! Y] X A
Rouly : UnAne1Ninan1snaaaunIe8Ingulsnidn AauAssau B2 Juld wielinanisvadey
(% L% d‘ d‘ a | g.J/ 1 U d’{
A1W9INUANADITUNAZDUN WD UL UWINATUATEAU B2 FulU m1uUszniAves
wimvenae asuniseniulisesameilousousigdasn SU202
MINAUITINYENSINgY NMIRENLANNINIEI8INgY Nstdnwdsngumuingussasd
nstinmusinguiueissdedoanslurdunuunaifwas Jausssunwduainuany
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.

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

WENNITHOET NISHENIHIITUNYILALDITUNAYT VNwENTHeaT0E @S sdsTALasT]
Uszandnnluwaniadfivainiats Msdeanstiuiausssy nsdeasiiudednuoaulal 1536
YIURIA

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

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

communication; digital literacy.
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msldnwlneianiseasuaznisdudy 3(3-0-6)
(Thai Usage for Communication and Retrieval)

vinwgnslinwineifionsdoas undsteyadmiumsnwduai Bmsduduteyaan
doooulatiazgiudeyatszianing 9 Basussiiuanuindefiovesundsdoya

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

database search techniques; evaluating the credibility of data sources.

mmj’jtﬁaaG’l'w,ﬁ'mﬁ'ummuamwﬂua'n%u 3(3-0-6)
(Introduction to Language and Languages in ASEAN)

dnwaraluvesn 1w Mafilaniw AALANANTEIeN WA EETuN W Anwidy
F18nus Tassadeveaniw msldnwauuiunday nmswdsuwdaweaniw anudunus
FENINNWIAUFIAN TRIUTITU LLazqmumiiﬂ STINTSUATY mif%ﬁmifmm ANTABUNIYN
wardnuurlUTeInIY warTusITITeUsEmAMY o Tueiden

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.

MeelSuaaiian1saoansauTaus sy 3(3-0-6)
(French for Cultural Communication)
Vinwenisaeansniw kS desdududauTausssy nsEnnunslEEmy duiuuas
Imaa%’wﬂiziam‘?immzamazgﬂéfaq
Basic French communication skills on art and culture; practice of using proper and

correct vocabulary and sentence structures.

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

n1sisguinwlng nse1udiesienans n1silsdvlamny msdiaueanufia N5
ﬁﬂmﬂﬁi@i’ﬁﬂ%ﬁmaﬂmﬂ’ﬁuiué’mmLmﬁagaﬂhmﬁ

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

ideas; development of sustainable life skills in the information society.
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AeIuiiieandn 3(3-0-6)
(Chinese for Careers)
nEnnadoufidnusduluseduiiugiu nsfianisils nswa nse1u wagn1sien
NnAmInReTesiUe TN Anwidnusiusdistien 300 i lassaiauazguusslonde o
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.

Jmusaznisassuiut 3(3-0-6)
(Folktales and Folk Plays)
Ussnv SnwnssuerdmeAnuniivuiiutu miasdularnswansiuiu Uan s qnidn
Aaae uazanuileriasdiu Srssiauduiussenindimnusaznisasiauiudrunay Sansssy
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.

ATBTUMEBIBINGWINDN5I5al 3(3-0-6)
(English Reading for Criticism)
NSRRI YENITBTULALAAL N1T0AUTIEDIANUNLELALANAIYBIFIUNTUTAIARTIIN
| < (% av vo I (% a L4 dgl’ 4
wisdunwsanguuazilasunisulalumensaingy wazmsiansalilewuy
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.

MMSUNEUBITES9ETIAR BB ING 3(3-0-6)
(Creative Pitching and Presentation in English)
miﬁwmﬁﬂwzmimmmmé’qﬂqwé"gaﬂizmumiﬁ@%meﬁlﬁamiﬂ%aua \W9a319E 53R
Wy 1IYaLaznAlANITULAUDNIUIAUAIBILAZDTIUNYY TINBEAITUNAUBNAUAIY
adanquidsaiassalufiyueu msinldaunsnguiueiediodemnaznninausluium
MOV NOUNAINTAY
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.
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MMEBINGEEINSUINEMEATLazIAlLla 3(3-0-6)
(English for Science and Technology)
nsiaLTnuenenvdnguistiduluaviinermansuasnalulad nisvianudla
Uszifiutagdumainenmansuazimelulad msifisyudwimada nsieduaiisinwennsiiaus
wazvinwensleuluuiunmainemansuazinalulad
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.

¥

walllanus 3(3-0-6)
(Active Citizen)
< A Y 1w PN [ [ [ ¢
Aaulunaiiios n1sivviunisildsunuasresdiaulng daulan uazdianeouladl
ANNFURAYRUADEIAN N1SABATUNITATH NITUAIUSINAUYNYY havTnansITae
Citizenship; awareness of changes in Thai society, global society and online society;

social responsibility; community engagement; public spirit.

N150Y3SNYUALNITIANITUIANNISIAIUTITH 3(3-0-6)
(Cultural Heritage Conservation and Management)

AUNUY LLmﬁmLLasm‘wﬁLﬁ'mﬁumiaq%’ﬂﬁ WAYNITIANITINUSITU ANUNAINNAILNI
Sansssn usanmeausssudusosliuarsudedily usanmeandnenssy antinenssufiudu
wazyavy wisslunuafkagiiuiivssiimans Afisdasiuazmefiatl uumiesnisdanisusanmng
Sausssuluuiuniwady msvieadiorausssusasnisdennuming

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.

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

UsedR 7w nszuiuns madugrsuazuliuvesnuaiassduasuinnssuluamssed 21
msadstunuaiiassidanuuinteusedsay tlugnadunaidosiug

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.
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INASNTWLAZLNATD 3(3-0-6)
(Gender and Sexuality)

WAAASBLNA Aam e Uunmensiies dau warTansssufileny Ussnauadis
uazimuaunumvesauluinds asndugue wasmanaden wnAnEesdvsluiumeuay
yuaumsideulmvnedinuiteFundesdns uazantunsalnaann medilutiogiu

Concepts of sex, gender, sexuality; socio-political and cultural contexts defining,
constructing and assigning the roles of femininity, masculinity and queer; concepts of bodily
rights and other related social movements to claim the rights; current situations of gender

and sexuality.

§95UYIRIINY 3(3-0-6)
(Nature Appreciation)

ANURAINNAYNINTINTN mmﬁﬁﬁﬁyLLﬁzUV}UW%&?@ﬁ%% ANATLAYAIININNYDY
555U978 nsasidedrtinluniseusndiavausuRatousaday

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

establishing consciousness of conservation and social responsibility.

Sndun 3(3-0-6)
(Bird Conservation)

1 o o

N159uN N15TLUNYLn duflegerde nafnssuN13Tee N1TUI1IMITUAENITAUN UG
WANTIUNTATNTT MIenen NMseysny
Birdwatching; classification; habitats; singing behavior; foraging and reproduction;

nesting behavior; migration and conservation.

msaiﬁnﬁﬁ'aLL’ma"auﬁS‘;mnaLLazﬁa‘Unss&l 3(3-0-6)
(Natural Environmental and Art Work Conservation)
AuSiugIudLANAdouLas S NeINTsTINIR JoduAuneden Hansenuvas
ANATAMIENIEN M Ladl uagdanmseRaunssy UInsvessruLlnauaznisisaisnTadian
ndnnsfiugruluniseydndisuindounnssssufuasfaunssy nsuszgndauidiy
31/1aﬁﬁﬂamﬁumﬁau%ﬂﬁ?ﬁLLamﬁaMﬁiﬁmma Aaunssu 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.
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SU316  lanvasgaunsy 3(3-0-6)
(Microbial World)
Usglevtiuazmnud1AyueaRiuysdnoniniseIms grammnssunNIsnyasasnIsunngse
uyudluTinuszifu msldqdunidlaedddeenulasniovesiuslnauazduandon
Benefits and importance of food, industrial, agricultural and medical microorganisms
in human daily life; responsible use of microorganisms for consumer and environmental

safety.

SU317  Buwmesiladvin 3(3-0-6)
(White Internet)

U3N13674 9 waseviedumesitiawaznisvigsnssudidnvsednd duanaiu wuusia ¢
nnsldudumesidauaznisldnueietiediny nsdeatudeanan Usziiuanududiudy
YBIUINTDUMBSLTA NANIENUINNLANAIY ﬂg]mnalﬁmﬁuLwﬂiuiaﬁmiaumvziLLazmiﬁiami
TomsuazlimsujiRidleldnueions indesdlefannsalimuiofussfuanuasnde

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  AIndou NaTHUASNEIY 3(3-0-6)
(Environment, Pollution and Energy)
syuuiing uafivnish safivnseinia uafiwnishy UAEBY NANIULALHANTENUABNIE
pileniavadlan
Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and its impact

on global climate.
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Inenaaniuazmaluladiieniswauiagneddy 3(3-0-6)
(Science and Technology for Sustainable Development)
Ingnmaniuazineluladdonsimuiussimeosaiiassdazdadulududinu esugia
Msfne asnsaguLArAIndey Msdsudinemansuazimaluladanuanseuiluguy
N15A0aN5ieaIssuzkazN1TAS19EUTELANAN 9 iouansnansenuveIendIansuas
waluladidsoyuyy
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.

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

STy wwfn wazni1sasieassAninnssueng q lutagduuazauinn n1swaun
n15Useynalduazn1sdnnis unuimkasnansenuINNIsiaumalulagduasuinnssy dedin
Gt RIRELAGH

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’&19}LLazwansszﬁaﬁamﬂé{au 3(3-0-6)
(Materials and Environmental Impacts)

nsutslszinnaniialy audifugiuvestag Yanluwdadusinuludinusesafu
N1353nN15veNTan NMsinTaanauinldlvndagissing 9

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

products; material waste management; material recycling methods.

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

c{ v & PN

d{' v LY o ¢ & [ d' o v Yy = a a [
Li@ﬁ‘l/l’ﬂﬂLﬂEJ'Jﬂ°Ufﬂi%LLaE‘W]’JLaSQLUULWQUﬁW%iUNiﬂﬁG}’J ﬂ'ﬁ@jLLaVliJﬂizﬁVlﬁﬂWWLLazLUu

Y

Wvednllfesniuiinvousedniuardeny lsaiinandnlifesiiaredau wazni1sdesiulsa
. &

wHuNsvEneiugdnddes nailuiussneunisueuazUseneugsianiiestosiudniiaes

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.
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INEITITUE 3(3-0-6)
(Public Mind)

AU UIREN5 1T AN VBTN SO AUEIAYUDINITHINANS 1T
9IAUTENBUTDINITUINAIT1TUEVBIUARA FULUUYBIINEETY LLuﬁﬁﬂLLazwqwﬁﬁLﬁlﬁ’lsﬁaﬂﬁU
Inansisue YadedineliAnnisidnasisue uarqudnvariiisdesiuinaisisuy nmsdeu
Tassmsiieniudnansisase

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.

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

NANsENUYBIRAMNTIUTioNan1IE NanidnadedsrunarAundon NsEUILNNT
azamiuqmawmimmmi AAINNITULNYAT qma’mmiuﬁwauawﬂaﬂ%u AEAINNTIU
wsAnd Qmm‘v]ﬂiiumﬁﬂ WALAREAMNITTUNAERAN miaaﬂLLUUQMﬁWﬂﬁN‘ﬁI%’m@?Qané?am

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)

LWIANIAETNIANILLWINNITTIAY anmmsiuiifidnadefanssumiaasusia danm
LLa3’3'¢uuﬁiimawﬁzmﬂﬂmmazqﬁmﬂsuaﬂaﬂ ATENUNAIIULANANAAINYAIENINANYNINLAE
Tusssuvodlan

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.

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

Y

vinwgisndulumsidugusznounts munsentindsinvemsnguune §5A9N15U3MS
30N ANUARATINATIA NITIATIEN LLazmsﬁuﬁé’mﬁuﬁ‘szijqﬂﬂaﬁLﬁ'wﬁaqﬁ’umﬁmé’maz
ALtiugsnabuy

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

creative, analytical and interpersonal skills relevant to starting and running a new venture.
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UINNTTUKAZNITODNWUY 3(3-0-6)
(Innovation and Design)

LUIAA ‘Viﬁﬂﬂ'153%’10’14'31@ﬂiiuB\hUﬂix‘U’JuﬂWiﬁﬂL%QE]E]NLUUWW@J%UG]EM 15911119113
Ueym n3seanAuAaIiY N158USHUNISVIRaRIU JURLASIHEUNT DL 9a5 A

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

publicization.

N13AANTLBNHITUALIANULLNA 3(3-0-6)
(Records and Archives Management)
1w AnuvEnglaraudIAgYetenasaeUTEaNsA NN §1udeya sITUINAUNG
| 13 :1' = S -] 1 &
LArAI1NUIL TN 0VRIBIANT TEUU UIATFIU wariaTesllalun1siaiiuienansedrndussuy
LWIRA e nannsAnEen n1sdann wazUszliuguatenaisiiedaiiuanisiuvesnnuiaimeg
NSLUIUNTIANT IEUNSLazaYSN RN TIAINEIN LU UEWMAITBYE SIUANUILAT AN Y

[

ddgyUseiRmans

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.

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

weluladnismizidia nsmasdadunisveadisndeiing nswauindnsue omsuaz
mmna’%mj‘umwmmﬁm Mé’ﬂmi%maizLﬁ&JULLazmmgmmimwm MsviesfienasnIsnan
91913

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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walulag walla wazgnannssudaUasn 3(3-0-6)
(E-Sport Technology, Techniques and Industry)
HeruuazUszsinvvesdalesa nsnaussaUsznaunulufanssusg 9 wagdselovilanu

nsfnw) ausensuluunnssuivndfy dadsusedeaulatlussuuvanefiau (uun) inuds

a

uuusNLesyarainis (eviied) semuaziumaianiduisensu walulaBnsdoaslu
davesn waluladni1saienenind NagNsURTINLATNITUINITIEAUANIA JULUUAITLEY
msdeansuaznissindefuszninsdiau invefidfgyludavoin gnamnssununazdalesn
wUUN19gsAa elavesfidunazgatenenny n1sendukazkYIduny nTAAN¥IAINNTHYITY
fitnanla

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, same and e-sport industry; business models;
player and game-caster income; game practice and competition with case studies from

interesting competitions.

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

arumnewarUseifnnudunnvesnalulaBtinm wdnsusimaluladtinmiuiaulaly
PAFINNTINDINNT 3esiy ndeu veddlunsaitou msinuas nsthvaindowasmsunng
msdundeyauaziauondndusianinaluladiinmdiaule nsvaassnswanndnsusiain
weluladFanmdasdu

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

maﬁwﬁwmamw%m ﬂi%U?Uﬂ?iNﬁ@ﬁﬁm’]aﬂiﬁﬁJ ﬂ’]ﬁ‘ﬁﬁﬂ%ﬂ?%m?ﬂ NITUIU ﬂ’]'ﬁﬁﬁﬂiu
Qﬁ]ﬁ’]‘ﬂﬂﬁﬁll ﬂ’?iNaG]‘Nllf\]’mIﬂ ASTUIUNITNAAUL ﬂ?iﬂ/l’e]ﬁilj’] NIEUIU ﬂ’ﬁﬁ\laﬁ’?{lﬂﬂ/}@ NITA1YE
ASYUIUNIINARNTEAY YualNg NSTUINATHARTUL NMIHARTIILUURGLAL NT3UIUNTSHAR
U1IENTDIMTUIN NTTUIUNITOULIA

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)
ANNAIAYYRINITIAIALaYNISRUAmMTURUTENaUN1sIIElnd wnfadiuniseaia naln
AATN NITINUNUAITAAIN LUIAMUANAIUAITIIY NITINLHUNINITEY NITNEINTAIN 19NI1TIRU
MTTEANYIL ANNEFYIBINIUTNIANIAB MM IRY
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)

%ﬁﬂﬂ’l‘iLﬁaﬂ(}Iju%a\‘lﬁﬁﬂﬁmﬁLﬁﬂ%iaﬁﬂé g3nssuludsnuddsia sUuuunTigInssud
UaoadeuasUszaunnudnsauussuuiasetiy n159gsnasenineeedn1s n1svngsnasening
2IANITHAZANAT N1TYINTINATENTINDIANTAVAIATT TLUUUTUITTANIIAIUTINTTUARVIA
nsnanRIva Aedsnueeulat

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.



511 103

511 104

512 106

512 107
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NUINIVNANE
upapdad Ui IngAansInIw 3(3-0-6)
(Calculus for Biological Scientists)

LNINILAZNITUATZUVAUNITTUAY dUTRANIATALALAZLIVIANATYDILINLADS
Aruduiusuagileidu fadduside ShamauAsuntas eyius Usius Aufiseninaduld
synTumdianiuareynsuuIAnaniu aunmadseyiussusuniuuuuendudslduagmsussgnd

Matrices and solving systems of linear equations. Algebraic and geometric properties
of vectors. Relations and functions. Transcendental functions. Rate of change. Derivatives.
Integrals. Area between curves. Taylor series and Maclaurin series. First order separable

differential equations and applications.

upaRasdmIuIAINT 1 3(3-0-6)
(Calculus for Engineers |)

alauazanudeiilos mameyiusuazmsUszendlumdmnssumans Aandnvosiladdu
sUnuudaliiivun nguetlalinia diduiavounsuetiud aunsuiI&e auNsUNdaesIaTaUNTY
WARRBIY

Limits and continuity. Differentiation and applications of derivative in engineering.

Extreme of functions. Indeterminate forms. L’Hospital’s rule. Infinite sequences and series.

Power series. Taylor and Maclaurin series.

Fendwmsutnmalulag 4(4-0-8)
(Biology for Technologists)
WaRunew: * 512 107 YuRn1s¥inendmsutinmalulag
* graseunseuiula

LUIAAVNSTIINGT ALVANEviaNeYesEIRTRn a1smluiana wad nsnelassruiwaduay
N13FLATIEYIAILEY NUFAIANTNITAENEN NugAansliana wagn1snatewug lasaasauay
NITYINTUVDITLUUD I

Concepts of biology. Biodiversity. Biomolecules. Cells. Cellular respiration.
Photosynthesis. Transmission genetics. Molecular genetics and mutations. Structure and

function of organ systems.

U uRn1s8Inendmivinmalulad 1(0-3-0)
(Biology for Technologist Laboratory)
daAunou: * 512 106 F3nendmsutinmalulad
* 9ralseunsauiule
UfThnsiaenadostuitionlusiedn 512 106 Tnerdwsuinmalulas

Laboratory work related to the contents in 512 106 Biology for Technologists



513 101

513 102

513 103

513 104
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wiinaly 1 3(3-0-6)
(General Chemistry 1)

(% (% s

USunauduiius Tassadiseznounazaudfvedsinniunisnesis wussald wia vesuds
wioslulaunding
Stoichiometry. Atomic structures and properties of the elements in the periodic

table. Chemical bonding. Gases. Solids. Thermodynamics.

wafinaly 2 3(3-0-6)
(General Chemistry II)
FUsRuneu: 513 101 wAfivialy 1
YpuvaIkaTaITaraly aunalniiuvazaunavedlooou il aauall LalBunsd
e
Liquids and solutions. Chemical equilibrium and ionic equilibrium. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

Ujtianmsiaginaly 1 1(0-3-0)

(General Chemistry Laboratory I)

Jgndeduniou: 513 101 wdill 1 WisenaSeundeuduliidesndn 10 Uani
nsvnaesienndasiuiienlusiein 513 101 wilvily 1

Experiments related to the contents of 513 101 General Chemistry .

Ujtiansiainaly 2 1(0-3-0)
(General Chemistry Laboratory Il)
UIRUnU: 513 102 iy 2 deeradeundeuiulidosndn 10 §Uav
513 103 UfuAnsiaiivily 1
nsneaesfidenndasiuilemlusieinn 513 102 wilily 2

Experiments related to the contents of 513 102 General Chemistry I.



513 231

513 233

513 255

68 umd.2

PAAATIEN 1 2(2-0-4)
(Analytical Chemistry 1)
TaRuUnew: 513 102 1afivily 2

n&nnsiuguvenaiiiiasz nquiuiiseinsauaziua UiAseeendindussndy
UffsenmainanadsfeunarUiisenafanzneu mavssenduiisevanilumsiinsesiids
Uunalaenisanagnaukaznsind3unng aunaaiissnianalunisainsiieiviazany

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.

UfuRnIsalidaTIent 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)
Jdaduiew: 513 104 YRR sy 2

s

513 231 LpdlATIzY 1 weeenassundauiuldtesnit 10 dav
auaanladeulunTilATIsd Msieseideyaideaia insesilouazinaialunis
Ans1gidaliunn nsnaaetisifunisinsigdasiaeiinnnznaunaznisinuiunsi
nannelusedan 513 231 wpiAsed 1
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 outlined in 513 231 Analytical Chemistry I.

UfuRn1sualidumsd 1(0-3-0)
(Organic Chemistry Laboratory)
Jndafunon: 513 104 UftRnsiadivily 2
513 257 ilBurEiugiu vieenaFeundeutulitiosndn 10 U
nMvaasufgIfumaTianIsuenLazn s liuIans M3fnuufitervesansuszneves
anAnuazelsunfn N1sdUAIISRENTBUNSE
Experiments on separation and purification techniques. Studies of aliphatic and

aromatic compound reactions. Synthesis of organic compounds.



513 257

513 340

513 345

514 101

69 umd.2

\ANBUNTINUFIU 3(3-0-6)
(Fundamental Organic Chemistry)

Y] 1

Jpfefunew: 513 102 waflvhll 2

Wusziall lassadraazandfivesansusenaudunid nisdunsisvikazyisenveny
#Handusng  wedwwes arslulainsyn dUa nsnesiilunazildlng nisuszandinaiia
dansbilaannazdunsisnaninsalnUlunisiigaulssinmuesmyilendu

Chemical bonding. Structures and properties of organic compounds. Synthesis and
reactions of various functional groups. Polymers. Carbohydrates. Lipids. Amino acid and

peptides.Applications of ultraviolet and infrared spectroscopy in functional groups

identification.

FuafiNugiu 3(3-0-6)
(Basic Biochemistry)
dsdunau: 512 106 Fnendgmsuinmealulad
513 257 \nilBuveiugiu
Tassa¥s wihiluagiuunuedduvesdaluana wihikaznalanisvirnuvesoulesdiug
AansszAuluana

Structure, function and metabolism of biomolecules. Enzyme function and

mechanism. Molecular genetics.

UftRnsTaaTitugiu 1(0-3-0)
(Basic Biochemistry Laboratory)
Fwdsdunau: 513 255 YfuRn1sAdumnse
513 340 Fuafifiugiu vidoorassundeuduliidesnin 10 da
nsnaaesiiaanndesiuidenlumeien 513 340 Fuadiug

Experiments related to the contents in 513 340 Basic Biochemistry.

Wandnaly 1 3(3-0-6)
(General Physics 1)

nafansveIBYNIAKALINGINST auURvesaans namanivesvedlva Ngufaatvedwia
wos-lulauniind msdunazadu deq

Mechanics of particles and rigid bodies. Properties of matter. Fluid mechanics. Kinetic

theory of gases. Thermodynamics. Vibrations and waves. Sound.



514 107

518 101

518 102

600 201
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Nandnugu 4(4-0-8)
(Fundamental Physics)

namanivesaynia uazinginis nisdunazady guvmamans namansvedlva 1des
awulii aunuuaivdn vieumans Handealn

Mechanics of particles and rigid bodies. Vibrations and waves. Thermodynamics. Fluid

mechanics. Sound. Electric Field. Magnetic Field. Optics. Modern physics.

98tAngaly 3(3-0-6)

(General Microbiology)

113052918 dugIWInen waznisiiudiuiuvaswuaiisy hidauazs welinvaonouas

a = v

mafiusnygaunid weAndesiuisiulassadawagviniiveasad wunuoddy WUy
AEn3URIRAUNSY N1smeuauaatsEuUiiAuiy Uselevitazlnyuoqaunsd

Distribution, morphology and multiplication of bacteria, virus and fungi.Aseptic
technique and microbial preservation. Basic knowledge of structure and function of cells.
Metabolism. Microbial genetics. Response of immune system. Beneficial and harmful

effects of microorganisms.

Ujian153ad23meniialy 1(0-3-0)
(General Microbiology Laboratory)
Idaduiew:  *518 101 9adaine1vily
*prasguniouiula
nsnaaesidnadasiuienlumeden 518 101 9aF2ineily

Experiments related to the contents in 518 101 General Microbiology.

ANUARE39ETIA lulanvaunaluladuazdainssu 1 1(0-3-0)
(Creativity in World of Technology and Engineering I)
Sndnuaivesinmealuladuagimnsfiaunisinwanuminendedauing nsdiAnwuay
Aunssudmsunsnesaudamaneluladuazdenssiladlfiaiesdionstniiugiu

Identity of technologists and engineers who graduate from Silpakorn University. Case
studies and activities for idea generation in technology and engineering using basic thinking

tools.



600 202

613 101

613 201
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ANuAnadsassalulanvaanaluladuazidinssy 2 1(0-3-0)
(Creativity in World of Technology and Engineering II)
nsdAnwIazfanssudmsunsunlymmanaluladuazimnssulaglanszuiunisias
szuu nwensiaulusuandmsuinmeluladuazimnsidnnufnaseasse
Case studies and activities for problem solving in technology and engineering

using systematic processes. Future work skills for creative technologists and engineers.

ARNNMashazmAluladansaumAdInsUUmMAlUlagYIN W 3(2-2-5)
(Computers and Information Technology for Biotechnology)

Ausilasduifeaduaeufiomes n1suszendldlusunsudnsagundnduluay

f a aa 3

waluladiinim Ussianuazuvasdoyaris q vesdsifiasivnnenemans dsifamiuuudgugl
nAegd uavadonll nsdududsAfininaineimans nmsfumdeyauazauidesusiie 9
fAsitostuinermans weluladfinmuazienssumanslnenislddedefinidonisAnuvie
wialulagdusunisduau

Introduction to computers. The applications of necessary computer programs in
biotechnology. Various types and sources of scientific publications. Primary, secondary, and
tertiary publications. Scientific publication researching. Searching for information and
research related to sciences, biotechnology, and engineering by utilizing printed media,

study aids or searching technologies.

1As9a3uazNSINUYLYas 3(3-0-6)
(Cell Structures and Functions)
ITIAUNDU: 512 106 A inerdmsutinmalulad
518 101 9aF¥AneWAlY
Taseadewasntfiveteesunuadane 4 ssuunisdsiuans Tasesslulelngoauas
Msiedouiiveaad nsdoasuaymsdsdyyuseninaead usmaniszduluianavedgans
Slon naasiulaveadiarMsLUuTad nsunTeasad nsmeveawadninsiusunsuly
LEaaNzSe Wwaduessyuugifuiy
Structures and functions of organelles. Transport system. Cytoskeleton and cell
motility. Cell communication and signaling. Molecular genetics of eukaryotes. Cell growth

and division. Cell aging. Programmed cell death. Cancer cells. Immune cells.



613 202

613 203

613 211

613 212
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dananusutinAnyinalulagyaniw 3(2-2-5)
(Statistics for Biotechnology Students)

AuUnaztu nasuanuasaduiazilunuusie 9 35n1sdudaedns n1sussuia
NISNAADUANUAFIY N150A088BE1918MALANTUNUST N15ILATIENAURUTUTIULAZLUY
wrunsneaes msldliusunsudnsagulunsiasiegi

Probability. Probability distribution. Random variables. Sampling distribution.
Statistical inference and hypothesis testing. Regression and correlation. Variant analysis and
experimental design. Data analysis using commercial programs.
nMwdenquiaasdmiuineraansuszend 2(2-0-4)
(Communicative English for Applied Science)

N1INAUINYENNAWIBINgwdnTUINeImIansUszend lneiduinyen13e1u N5l
NIINALASNITAUNUN

Development of English skills for applied science with an emphasis on reading,

listening, speaking and making conversation skills.

mirgufuinisenizmamalulagdanin 1 2(2-0-4)
(Unit Operations in Biotechnology 1)
WndeRunau: 621 213 ﬂﬁf-ﬁ’wmmﬁugmmwﬁﬁ’ﬁmﬁLawwwu";EJ
NITUIUNITAUARVRIANIBVRIEANT NAFNANTYRIVDILINA N1TANBMAIUTDULAZLIE N158R
YR NMINEL NM3vAIEu NSl
Process of equilibrium state of substances. Fluid mechanics. Heat and mass transfer.

Size reduction. Mixing. Refrigeration. Drying.

UfjuRnsudeufuinisianiemanalulagdaniw 1 1(0-3-0)
(Unit Operations in Biotechnology Laboratory 1)
deduneun . *613 211 wiheujUanisengnanalulagiinin 1
*graseunsouiula
nMannaesiduusfuion v 613 311 UftRnmsamembemanaliladtaniw 1
finsAnyuenand
Experiments related to the contents of 613 311 Unit Operations in Biotechnology I.

Field trips required.



613 301

613 302

613 303

613 313
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(3

nsdigunedengudanatindmivinerdansuszand 2(2-0-4)
(Technical English Writing for Applied Science)
N1INAUYINYENNANITINBdmMTUINEIanTUszend laawiun1silsuwaziiaus
AU NTIVING
Development of English skills for applied science with emphasis on academic

writing and oral presentation.

Mnzidendadionamalulagdanin 2(2-0-4)
(Instrumental Analysis in Biotechnology)

nannsiaTeaiionarnsUszgndisiies i 9 Aldluneluladdinim Ussneuse
watiane awnlnsalny dansililewan 380a way dursusaaninsvlawes wgeelswuns
wazwealnsuns wndlsdanunsalawmd durdesuunufnsloluus wugauninsiuas wade
malasunnsAiuia way amdalasuilnns i wmeldaniedlaalasiiisda wadanslulasalad
NABIYANITIAY UaLNFDIYANTIAUDAANTOURUUAN <)

Instrument principles and applications of various analytical methods used in
biotechnology including spectroscopy, ultraviolet, visible, and infrared spectrophotometry,
fluorometry and phosphorimetry, X-ray diffractometry. Nuclear magnetic resonance. Mass
spectrometry.  Chromatography techniques. Gas and liquid chromatography.

Electrophoretic techniques. Microscopic techniques. Light microscopes and electron

mMicroscopes.

Ujlianmsnsiinnezidaeiaiasiontanalulagdanmw 1(0-3-0)
(Instrumental Analysis in Biotechnology Laboratory)
nsneaesiidenndosiuiiemlusedn 613 302 Madmseimensesdiomanalulad
NN
Experiments related to the contents of 613 302 Instrumental Analysis in

Biotechnology.

iagufuinisenizmamalulagdaniw 2 2(2-0-4)
(Unit Operations in Biotechnology II)
ndedunew: 613 211 miheufuRnisemenamalulagyinw 1
N150509 N1338MY N1IANAENaY N151igdlad n1sPumies n1sazate Asanean
msLLaﬂLU?{auLLazﬂﬁ@ﬂ%mmi nsndukaynsainans
Filtration. Evaporation. Sedimentation. Fluidization. Centrifugation.  Solution.

Crystallization. Matter exchanging and absorption. Distillation and extraction.
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613 314  UjUAn1sileufuianmsianizmanalulagyinin 2 1(0-3-0)
(Unit Operations in Biotechnology Laboratory II)
wdsdunew: 613 212 YJURNsrdlgufuRnsiengnanalulagdinn 1
*613 313 MheUfuanistamesnamaluladyinin 2
*p1alssunsoniule
nsneaesiidguiusiuidoniv 613 313 wiheufiRmsamemaneluladiinm 2
finsfinwuenaniui
Experiments related to the contents of 613 313 Unit Operations in Biotechnology I.
Field trips required.

613 315 Aanssuaiidnnwuaslsanaudanm 3(3-0-6)
(Biochemical Engineering and Biorefinery)
Jdaduiew: 518 101 9aTvAnewhly
*621 213 MsFuaiugumeaUFtRnsiamemie
*prasguniouiula
sauenansvanauldiiazn1siaiyuesgdunsd msldduansauaznisaiiamaniueives

a

9Aun3d Uszinnvesdsufnsaifanin nrsviliasaide szuunisutauuusng 4 ansle
9IN1ARAZNNINIL gUATAILATTEUUAIUAYN NsuenuEndneiildnnisnsinuasnissinli
U3avs wundeuagmsussgndlilaindudanm

Enzyme kinetics and microbial growth. Substrate consumption and product
formation of microbes. Types of bioreactors. Sterilization. Various fermentation systems.

Aeration and agitation. Instrument and control system. Fermented-product separation and

purification. Biorefinery concept and applications.

613 316  UHUANITIANTTUATIINN 1(0-3-0)
(Biochemical Engineering Laboratory)
ndeRunau: 518 102 UfURn1s9advinewily
*613 315 AenssuaiiTanimuazlsandudanim
*91a8UnTaunula
nsnnaesiduiusuonluin 613 315 Fmnssuaiitanmuazlsanduianw
finsAnwuenanui
Experiments related to the contents of 613 315 Biochemical Engineering and
Biorefinery.

Field trips required.



613 321

613 322

613 331
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wulwiinerUszand 3(3-0-6)
(Applied Enzymology)
wndsdunau: 513 340 Fuafifiugiu
nsdnduunioulasd Mslineiioulssl mawenwagnisyiuIavdieulest nsdaeules]
shnsratatanmadaeule eulsluanmgililed mvssendoulsdlugramnss
Enzyme classification. Enzyme assay. Enzyme isolation and purification. Enzyme
immobilization. Enzyme-based biosensors. Enzyme in non-aqueous conditions. Application
of enzymes in industry.
UfuAnisieulesiineUszand 1(0-3-0)
(Applied Enzymology Laboratory)
Jdedudeu: 513 345 UfiRnIsTueditugn
* 613 321 wouleiineUszend
* 9ralseunsauiule
nsnaaesiidenadesiuiionilusedn 613 321 ioulesfvedszgnd

Experiments related to the contents of 613 321 Applied Enzymology.

walulagnisnsiagaasuasilogang 3(2-3-4)
(Plant Cell and Tissue Culture Technology)
¢ X & ¢ X A A o aa & ¢
DIAUTENBUNUFIUTDINITINIZLAYUYAAUALLUDLIDNY UANLAZITNITINILLALIIRIUAY
X A o« v A a A swv & & oA a
Waganylunasnnnasd NITVYIINUGWYLTINUTEIAIINITLNIZLABILUDLED NITNEALAZANT

' '
6 A aa va a v

AnLdnaeugNyNlinuauTANdaIns N13UTUUTIaNeRugaIeIsnIeiugInINTsy nand

9 9
1% '

Mniwaduaniiaiofin mafuinviderugnssufitlunaonnmaaes uasilufoRnsiiduiusiy
Wl q veansnziasseaduazidoeiiy nSeutendiegnninseaudideiiinaulaly
Nyenseng 9 ludagdu

Basic components of plant cell and tissue culture. Principles and methods in in vitro
plant cell and tissue culture. Commercial production of seedlings by tissue culture.
Production and selection of plant cultivars with desired properties. Strain improvement by
genetic engineering. Products from plant cells and tissues. In vitro germplasm preservation.
Laboratory related to various techniques of plant cell and tissue. Examples of interesting

related research works in recent publications.



613 333

613 334
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s &

walulagwangn? 2(2-0-4)
(Animal Cell Technology)

uni YsgdRnisinedensaddng udnnsiugiuninnizsidsagsaddnd dsznoude
gunsaliedosiionasnsneddluiesufiinig Bneilideussmeiauaende ewnsiasusad
T maran LI doNveNTadEIABY NMawiemeadUsuniuasnnsad uradlay wada
fugunisinuieadimnsdss maiuinvisadlay mevhleauds nsmvauamunmeadlai
nstlastiu nMsnsedunaziindutovluadlad LwﬂﬁﬂﬁugmmsmwaaummLﬁuﬁwia
\BaE

Introduction. History of animal cell culture. Basic principles of animal cell culture
involving equipment, tools and layout of the laboratory. Sterilization and aseptic
techniques. Culture media. Biology and environment of cultured cells. Preparation of
primary cell culture and establishment of cell lines. Basic techniques in cell culture study.
Maintenance of cell lines. Cloning technique. Quality control of cell lines. Prevention,
detection and contamination removal in cell lines. Application of animal cells for
cytotoxicity assay.
UfuRniswmalulagiwaddnd 1(0-3-0)
(Animal Cell Technology Laboratory)
JdsAuneu ¥ 613 333 wialuladwaddn

* pralspunsouiula
nMsnaaesiiduiusiuionluin 613 333 waluladiwaddng

Experiments related to the contents of 613 333 Animal Cell Technology.



613 341

613 342

e umd.2

(3

wugAansszaulaanalszyne 3(3-0-6)
(Applied Molecular Genetics)
wndsdunau: 513 340 Fuadifiugiu
518 101 9a¥73negvily

laseaseveafidue N1391a09dIveRdue n1sUSuUTIazNIIRRAOWe N1sYauLTy
ALdULe N1IAIVANNITRARNIDONTBIBU NTEUIUNITRONAIETUE Waraliawarns1udlyeu
Mstnenenasiugnssulaedsnsudnesiudu reugindu wasnswddndu Iaeudiudures
Aowe fugmaniveswuameilonia nannisuazmedalunislaaudu n1sdnnisnisuanieen
vosBululusaislon mswanldsiuandudignlaau msdenaeiudionziiuazimnssulusiu
nsdnTeinsatinddnlaeiavand nsmasuiindlelng mslesuslawduvensafiandan

aaa

Ufisenanlenediueisa (Wge13) Transauna nmsiiugmaniseavluanaluuszanaldluieg

Y

s &

wazdnindaudasiugnssy Budidn n1susuwitlug mnuvaendouazasusssulumumalulag
NIARADEY

DNA structure. DNA replication. DNA modification and restriction. DNA repairing. Gene
expression regulation. Mutagenesis. Plasmids and transposons. Gene transfer via
transformation, conjugation and transduction. DNA recombination. Genetics of
bacteriophage. Principles and techniques for gene cloning. Manipulation of gene expression
in prokaryotes. Heterologous protein production. Site-directed mutagenesis and protein
engineering. Chemical synthesis of nucleic acids. Nucleotide sequencing. Nucleic acid
hybridization. Polymerase Chain Reaction (PCR). Bioinformatics. Applications of molecular
genetics in transgenic plants and animals. Gene therapy. Genome editing. Safety and ethics

in recombinant DNA technology.

UfuRnswugaansszauluanayszand 1(0-3-0)
(Applied Molecular Genetics Laboratory)
wdsfunau: 513 345 UftRnsduadiugu
518 102 UfTANMI9aTIngwhly videenaSeundeuilsivdosniy
10 dUnn
*613 341 fugmansszauluanaUszend
*prasguniouiula
nsnaaesiidutusuidonluin 613 341 Wugenanssediluanatszend

Experiments related to the contents of 613 341 Applied Molecular Genetics.



613 351

613 352
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nMsiniesiuazirdntge 3(3-0-6)
(Water and Wastewater Treatment)
wndsdunau: 513 257 \iiBun3diugu
%39 518 101 9a¥73negvily

Usrlpaivostn undeirdmivgulnanasuilan ndnnisinieuminieldlulssny
AFINNTIY @mmwsuamf’mwLﬂﬁmamWLLaz%amW srUUUsEUN N1SAIAAINNYULAE AN
nsene msmdamanuazuuandla wadanisanaznousaznisnses n1slafanaznisendede
paoTu tids widwazaudnuurresinds nssuittilanaznisdanisindsanlssay
gaaminssn nstimindedaenssuaunsnismen wiliagdanim weluladnistinvesy
Ao e TouazArmuauiide insgiukay weu. nsmuauiniainde nsdifnwuasdinns
thiaueenuuas/Memsuaniasunnuiiazuszaunsaimsvihnuangideinay

The benefits of water. Water resources for usage and consumption. Principles of water
preparation for industries. Chemical, Physical and biological quality of water. Waterworks
systems. Removal of turbidity and hardness. Iron and manganese removal. Sedimentation
and filtration techniques. Gas evacuation and chlorine disinfection. Wastewater. Sources
and characteristics of wastewater. Treatment and management of industrial wastewater.
Physical, Chemistry and Biological wastewater treatments. Wastewater treatment
technology. Units and wastewater control standard values and acts. Wastewater control.
Case study and report presentation and/or exchanging knowledge and work experience

from professionals.

UfRnmsmanTemniuasiidadnide 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
Sdeduron: %613 351 naweseutuasiiinunde
*9135uunIauniuls

nsneaesiiduiustuitoniin 613 351 mswleuthuasdimiide

ﬁmiﬂﬁLauaiﬁEmuLLag/M%ﬂﬁLLaﬂLU%SUﬂaﬁuiLLazUizaUmiaimaﬁﬂmumﬂ@,%’nﬁfg
wielnsfinwuenaniud

Laboratory operations related to 613 351 Water and Wastewater Treatment.
Report presentation and/or exchanging knowledge and work experience from

professionals or field-trips.
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613 354
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Rwingdewandon 2(2-0-4)
(Environmental Toxicology)

wdnnisvesiwinelaeiily szymLLazwaﬂsgmmﬂﬁﬂzﬁmm?mmé’am nalnauduiiv
Y0915 AWIUAWINGIY HANTENUVIANTRUADTZUUTDITIINE AMaNURvRIETiY LazNIT
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General principles of toxicology. Problems and impacts of environmental toxicology.
Toxicity mechanisms of toxic substances in the environment. Effects of toxins on human

body system. Toxic properties and control of toxicity of substances.

wialulagvoswadtiamasdaad 3(3-0-6)

(Biochemical Fuel Cells Technology)
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Fundamentals of electrochemistry and biochemistry. Biochemical Fuel Cells (BFCs).
Microbial fuel cells (MFCs). Theory of structure and function of MFCs. Power and voltage
generation. Electrical measuring instrument. Design of structures and materials for making
MFCs. Mass transfer in MFCs. Fundamentals of electron transfer. Electrical measuring
equipment and units in biochemistry-electricity. Factors and effects on BFCs. Kinetics of
MFCs. Polarization and cyclic-voltammetry. Applications and advances in BFCs. Microbial

electrolysis cells (MECs). Report presentation.
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walulag@nmlugaaunssunuyns 3(3-0-6)
(Biotechnology in Agro-Industry)
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Agricultural industry and biotechnology products. Basic principles of fermentation and processing
of products in agro-industry. Microbial cells and their metabolism for product manufacturing.  Useful
products and value-added biotechnology products. Fermented food products. Biomass products.
Products from cell digestion and from cell extracts. Plant and animal products. Milk and dairy products.
Rice products. Animal feed. Production processes and industries available in the country. Report
presentation and/ or exchanging for knowledge and work experience from industry professionals.

Field trips required.

WAlLlAEUBILATDINULDANDTDA 2(2-0-4)
(Alcoholic Beverage Technology)
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Type and characteristics of alcoholic beverage. Various types of liquors and distilled
spirits. Laws and taxes related to liquor. Composition of alcoholic beverages and analytical
methods. Measuring instruments and units for alcohol content. The benefits and
disadvantage of alcoholic beverage. Science and technology of alcohol. Raw materials,
production processes, technology and equipment used in the production of different types

of alcoholic beverages. Factors and analytical techniques for production and quality

control. Alcohol industry. Regulation law and marketing of alcoholic beverages.
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Ujlianmamaluladvasniasfuueanased 1(0-3-0)
(Alcoholic Beverage Technology Laboratory)
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Experiments related to the contents of 613 362 Alcoholic Beverage Technology.
Report presentation and/ or exchanging for knowledge and work experience from industry
professionals.

Field trips required.

MATULATLAZLABINAIIUTININ 3(3-0-6)

(Bio-Energy Resources and Technology)
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Sustainable energy source and biofuels. Important and impact of fuel and energy use
on the global environment. Energy science. Eenergy types. Unit of energy. Sources of raw
materials for making fuel. Conversion of fuels into energy by physical and biological
treatment. Principles, tools and processes for fuel and energy production. Various fuel
forms. Biomass energy from solid fuels garbage and waste residue. Biogas and biohydrogen.
Liquid fuels. Bio-alcohols and biodiesel. Energy additives and their use efficiency. Other

new forms of biofuel and bioenergy. Bioelectricity. Bio-fuel cells. Report presentation.
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NARNUINTTIUYIRIINNY 3(2-3-4)
(Natural Products from Plants)
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Basic knowledge of secondary metabolite from plants. Production of secondary
metabolite from plants. Biological property assay of natural product from plants.
Application in medicine and nutrition. Laboratory related to various techniques. Examples

of interesting related research works in recent publications.

waluladdanwienisuanamsiledidu 3(2-3-4)
(Biotechnology for Functional Foods Production)
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General principle of functional foods. Biotechnology for functional foods production.
Probiotics. Prebiotics. Synbiotics. Antioxidants and dietary fibers. Applications in various

food products. Laboratory exercises related to different techniques. Examples of

interesting related research works in recent publications.

wealuladuuaislomailesdu 2(2-0-4)
(Introduction to Bacteriophage Technology)
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History of bacteriophage technology. Types and life cycles of bacteriophages.
Bacteriophage ecology. Bacteriophage control of pathogenic bacteria. Applications of

bacteriophage technology for biological control in various aspects.
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Uuan1simalulaguuaiizloma 1(0-3-0)
(Bacteriophage Technology Laboratory)
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Experiments related to the contents of 613 368 Introduction to Bacteriophage

Technology.

N133ANTUATTIN LUAAEINNTINTINN 3(3-0-6)
(Management and Business in Bio-Industry)
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Industrial management. Tools used in industrial management. Management and
analysis of the production network. Leadership. Work motivation. Risk management. Safety
in industrial work. Prevention of accidents at work. Safety in work involving microorganisms.
Management of technology and innovation. Intellectual properties. Searching and
exploiting for intellectual property. Principles of business. Business plans and business
planning (startups). Practical training and / or report presentation. Exchanging for
knowledge and work experience from industry professionals.

Field trips required.
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uTumealuladidosdu 2(2-0-4)
(Introduction to Nanotechnology)
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Development of nanoscale technology. Scope, integration, and benefits of
nanotechnology. Equipment used in nanotechnology. Nanobiotechnology. Nanochemistry.
Nanophysics. Nanoelectronics. Future of nanotechnology in the world and in Thailand.

Field trips required.

nsEnumManalulagdinin 1(litioandn 160 Hala)
(Biotechnology Training)
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Practicum training in industrial factories or institutes approved by the
Biotechnology Department. Not less than 160 hours of practicum training. Written

reports submitted to the Department of Biotechnology.

LASIUANNIANY 1(0-3-0)
(Preparation for Cooperative Education)
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Principles, concepts, and processes of co-operative education including related rules
or regulations. Proper communication and human relations in workplace. Presentation

techniques. Formal report writing. Studying problems faced by industries in Biotechnology

for the co-operative study.
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aMwdenguilensiudmiuinemaniuszgnd 2(2-0-4)
(English for Applied Science Work Life)
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Development of English skills for applied science in working-life application
including listening, speaking, reading and writing skills. Job interview. CV/resume writing

for job application. Writing and reading electronic mail.

walulagnisuiin 2(2-0-4)
(Fermentation Technology)
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History and evolution of fermentation industry. Microbiology and fermentation
industry. Selection of microbes and raw materials used for microbial media preparation
in fermentation industry. Types and applications of bioreactors. Equipment and tools in

fermentation control. Recovery of fermentation products. Kinetics of fermentation.

Sterilization, aeration, and agitation during fermentation.

UfuRn1smalulagnisviin 1(0-3-0)
(Fermentation Technology Laboratory)
JdsAuneu ;. * 613 411 walulagnisniin
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Experiments related to the contents of 613 411 Fermentation Technology.

Field trips required.
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mssanuuulssuLazLuIRnIsuRaBufunIanaluladdanw 2(1-3-2)
(Plant Desigsn and Start-up Perspectives in Biotechnology)
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Overview of process design in biochemical industry. Bioreactor design. Selection and
size calculation of downstream unit instruments. Process flow chart preparation. Mass
and energy balance preparation. Application of computer programs in process simulation.

Plant cost estimation. Economic analysis. Case studies of start-up in biotechnology.

NILUIUNITLUNLUTY 3(3-0-6)
(Membrane Processes)
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Overview of synthetic membrane process background. Classification of membrane
and membrane processes based on driving force and mass transfer mechanism. Types of
materials used for membrane production. Methods of membrane production. Cleaning
and storage of membrane. Selection and organization of synthetic membrane modules.
Operating principles of membrane processes. Microfiltration. Ultrafiltration. Nanofiltration.
Reverse osmosis. Dialysis. Electrodialysis. Pervaporation and liquid membranes.
Applications of membrane technology in biotechnology, wastewater treatment, chemical,

food. Examples of interesting related research works in recent publications.
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weluladudauasihnna 3(2-3-4)
(Starch and Sugar Technology)
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Structures and properties of monosaccharides, oligosaccharides, polysaccharides and
starch that are important in industries. Raw materials and production processes. Chemical
and biological conversion processes of starch and sugar. Applications of starch and sugar

in various industries. Laboratory related to various techniques. Examples of interesting

related research works in recent publications.

Faluanalun1suTuUFanugnY 3(3-0-6)
(Molecular Biology in Crop Improvement)
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Plant genetic material structures. The regulation of gene expression in plants. Use of
DNA markers in the study of plant genetic diversity. Application of DNA markers in crop
improvement to plant disease resistance, insect-pest resistance and environmental

stress. Crop improvement with genome editing.
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nsIaMsHaznsltusEleviaInvade 3(3-0-6)
(Waste Management and Utilization)
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Problems and sources of waste, wastewater and pollution. Waste treatment methods.
Waste handling and storage. Biogas from waste. Solid waste. Disposal methods. Relevant
laws on disposal. Management of waste from food Industries. Waste control. Waste
utilization. Production of value-added substances from waste. Energy production from
waste. Report presentation and/ or exchanging for knowledge and work experience from
industry professionals.

Field trips required.

n1sAUANLYanalsAluNYAYIG 3(3-0-6)
(Biological Control of Plant Pathogens)
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History, development and factors related to biological control of plant pathogens.
The production of certain antibiotic substances produced by antagonistic microorganisms
and their mode of actions. Formulations of biocontrol products from some antagonistic
microorganisms. Methods of manipulation of antagonistic microorganisms. Application of

antagonistic microorganisms in biocontrol systems.

waluladduazndusa 3(2-3-4)
(Color and Flavor Technology)

vanmsuarisnslunsnanansduaznausa uvawosingiuuaznsthanslid uaznausa
Tldlugmamnssusing q SufuRnsiduiusiumeadacig o

Principles and methods of production of coloration and flavor. Raw material sources
and applications of colorants and flavor enhancing compounds in various industries.

Laboratory related to various techniques.
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(Quality Control and Assurance Systems in Biotechnology)
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Biotechnology products, standard rules, regulations and guidelines for control of
manufacturing process of bio-products. Quality management systems including factory
sanitation, Sanitation Standard Operating Procedures, Good Manufacturing Practices (GMPs),
Hazard Analysis and Critical Control Point (HACCP) program and International Standard
Organization (ISO) series. Product quality consideration. Applications of Quality Control
(QC) and Quality Assurance (QA) used as tools to control manufacturing and quality of

products, and report presentation.

duuun 1(0-2-1)
(Seminar)
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Presentation of theoretical articles and research topics in the area of Biotechnology

or topics related to student project.

Tassuddgdmsvinanenalulagdanin 1 1(0-3-0)
(Research Project for Biotechnology Students 1)
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Selection of research topics. Searching for previously reported studies by other

researchers. Writing and presenting research proposals.
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(Research Project for Biotechnology Students II)
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Conducting research on a topic of interest in Biotechnology. Presenting research

rationale and significance, results, and conclusion. Writing research report and presentation.

Aunafnen oflaitfondn 640 Halu)
(Cooperative Education)
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Learning and practicing professional skills in Biotechnology related industries. Gaining
real experience and concept of professional engineers. Analyzing and finding solutions for
both theoretical and practical problems. Performing problem solving according to the

analyzed approach. Presenting and writing reports on the performance.

Fuuumamalulagdanmainsuannafne 1(0-2-1)
(Biotechnology Seminar for Cooperative Education)
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Presentation of theoretical articles and research topics in the area of Biotechnology

or topics related to student’ project for Cooperative Education.
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AAINTTUNTTUIUNITVINTNLUBIAY 3(3-0-6)
(Introduction to Bioprocess Engineering)
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Introduction to bioprocesses. Cells and enzymes. Basics of mass and energy balances.
Mass and energy transfer. Basics of reactions. Introduction to unit operations. Introduction

to fermentation processes. Introduction to upstream and downstream processing.

Presentation and analysis of data. Bioprocess products and industries.

nsduaniuguURTRnsawziag 3(3-0-6)
(Basic Calculations in Unit Operations)
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Dimensions, units and conversion. Basis of calculation. Stoichiometry. Mass balance

with and without chemical reaction, in both steady state and unsteady state systems.
Mass balance for recycle and by-pass processes. Ideal gases and real gases. Single
component two-phase systems. Two component vapour-liquid equilibria. Concepts of
energy balance. Calculation of enthalpy changes. Energy balances with and without

chemical reaction, in both steady state and unsteady state systems. Heat of solution and

mixing. Humidity charts.
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(Introduction to Mathematical Modelling of Biological Systems)
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Overview of mathematical model development, model classification, and existing
mathematical models for biological and cellular processes. Introduction to currently used
frameworks for developing mathematical model, including model identifiability evaluation
and model validation. Applications of the developed mathematical models in bioprocess

industry.

= a IS
N1ANYILTIUAAAMNTINIAINTTUNTTUIUNTTAINN 1(0-3-0)
(Bioprocess Engineering Industrial Plant Study)
Wenyal s UREIMNTINATLIAINTTUNTEUIUNITHINN

Bioprocess engineering plants visit.

mMswaLNfigeEunaznsnauaLaImIeIAINTIY 3(3-0-6)
(Sustainable Development and Engineering Response)

Fmnssufunmswawiigaiu Jymuazdesidasng 9 nmslessianudBuresionssunia
Amnssusansediiowaziived welulatuazuianssumademnssulunmsuiladym nansemy
"\]’lﬂﬂ’ﬁL‘U?ﬂlEJ‘IJLLIJM"UENﬁﬂ’]WQﬁEJ’]mﬁ MITANITVEY NEIUNALNY NNTTAETITALUE 2R3
a91AU1a N1IRBUAURINIIIMINTINANTHALNTITY unumvesimnslunisdndula
MSALILIURLLIN SRS B

Engineering and sustainable development. Problems and limitations. Assessment of
engineering activity sustainability through tools and indicators. Engineering technologies
and innovations in problem solving. Impact of climate change; Waste management;
Alternative energy. Provision of drinking water and sanitation. Engineering response to
sustainable development. The role of engineers in decision making. Implementation of

sustainable development.
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Aawadeufiunswaun 2(2-0-4)
(Environment and Development)

AdundounussaurAnarAsnadeuiiuyudadnaty naiauuasnanssnueduindon
ulgungiuAsuindon N171ATILANTOUNMIHAILN MULATYEAD N1TINEAT N1TRAFMNTI
welulaBuas Tamsssy nMstiaveuwiAnfmumsiauiddy Jymuazdesiinding 4 ununis
Wann7idsfuuiand nsdifinulasinisiamndiddy

The natural and man-made environments. Development and its impact on
environment. Environmental policies. Assessment of development frameworks in
economics, agriculture, industry, technology and culture. Introduction of sustainable
development concept. Problems and limitations. National sustainable development plan.

Case studies of sustainable development projects.

Tsandudanin 3(3-0-6)

(Biorefinery)

a a

a U wa v @ ac A 9
wIAnlsINauTINIM Anaudh lassavesingivinluaglaauasisntdlunisusuanin
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a a

N15:UAUTILIAIAEITN9TUAT NTHENWAEYIIUSaNSVRINAR S U9 NlAa1nTSINAUTININ NS
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(% '
Y Y 1

Usggndldlumandaidomas arsall wazewns wiousendegsnnssruidefiuiaulanin
M3asene 9 Tudagdu

Biorefinery concept. Structure of Lignocellulosic feedstock and pretreatment
methods. Biochemical conversion of biomass. Separation and purification of biorefinery
based products. Applications for the production of fuels, chemicals and foods. Examples

of interesting related research works in recent publications.

woRwasTanmidlosdu 2(2-0-4)
(Introduction to Biopolymer)

ATINAANYBINeRNRTTINN lassasuasnuauTivenefiuesdinin n1snanned
WBFHININ MIUTEENALINORLULBTTINM

Definition of biopolymer. Structure and properties of biopolymer. Biopolymer

production. Application of biopolymer.
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N1599NKUULAZNITATUANASUNTAITIN N 3(3-0-6)
(Bioreactor Design and Control)

nseonuuUiinsaldaniw nsifisuu msmuiiunsvesnszuiunaUdsuuuuiunon
Feuazvaneduneu fiugruvesusingnisalineleuuazaaunamansiiintuludainsal
FINN NTNWINUTINGNITAUALHUUTIADINNAMAFIEAT NITHAUILUUTIAINNALAAIERNS
ileruaudiaUfnsalanm

Bioreactor design. Scale-up. Operations of single-step and multi-step conversion
processes. Fundamentals of transport phenomena and kinetics encountered in
bioreactors. Incorporation of phenomena to mathematical models. Mathematical model

development for bioreactor control.

AAINTIUNTIINIIN 3(3-0-6)
(Fermentation Engineering)

QUUNAAIANTVBIRAUNTE N1TIATILNNITAIVANNSNG N15DBNUUULALNITIATIEN LY
N52UIUNITIAINTIUAIUFNTAFININ NT8UIUNITUUAS N15ATITARAENITAIUAY
N159180LUUNNANAAIAATHAZNITEEULUUTDITEUUAIUSNTAUTININUALIZUULEAS
nsvggruIRlumMIIEAes Smnsumamnsisaead iwswsmaniniin

Microbial thermodynamics. Flux control analysis. Design and analysis of bioreactor
engineering. Transport process. Measurement and control. Mathematical modeling and
simulation of bioreactors and cellular systems. Culture scale-up. Cell culture engineering.

Fermentation economics.

NSVIUAIan TN 2(2-0-4)
(Drying of Biomaterials)

audAvetoInAty n1sideuiivetenie mm%yuamaa AUUANIQUNNYNINYBITER
Fanm mdsginsiukeiagiinmuuuiuaisuagiunindeud indesounsiaLuusiudes
Lﬂ%@ﬂaULLﬁQLLUUQﬂﬂgﬂ LUUTaINANAAENSIDINTEUIUNITHAENALANISYILIA

Moist air properties. Air movement. Equilibrium moisture contents. Thermophysical
properties of biomaterials. Analysis of biomaterial drying for fixed bed and moving bed.

Spray drying. Drum drying. Mathematical model of drying process and drying mechanism.
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Fomasdanm 3(3-0-6)
(Biofuels)

sULuULAzAIEAgreToInEsTanw nansenurendanAsiinnsodandenlan
%ﬁmt,azLma'ﬁmqﬁﬂumsﬁwL%@Lwéﬁamw msuvandomdaiundanulngismenieninuas
Fan udnns ndesdleuaznszurunisndndends sUnuudomasdinineng 1 WWenda
vosudeaniamng vezuaviawianvdeis ufadaninuazlalasiaudinin Woindanas
woanegedtanmuarlulofiva Wemdhaw wadidowmdsdanm fnsthauesenu

finsfinwuenaniui

Types and importance of biofuels. Impact of biofuels on the global environment.
Types and sources of raw materials for making bio-fuel. The conversion of fuels into energy
by physical and biological methods. Principles, instruments and processes of fuel
production. Various bio-fuel forms. Solid fuel from biomass. Garbage and residue. Biogas
and bio hydrogen. Liquid fuels. Bio-alcohols and biodiesel. Bio-fuel cells. Report

presentation.
Field trip required.

AATINN 3(3-0-6)

(Biomaterials)

(%
o = =

TanTin oy nann15veeTantinn vlinvesiandinn dnvuzaudRvesianTinIn

9

[y

anUAvaiAINgsuvesiandinim My Tandinin nsussgndldiandinim
Introduction to biomaterials. Principles of biomaterials. Types of biomaterials.
Characteristics of biomaterials. Engineering properties of biomaterials. Analysis of

biomaterials. Biomaterial applications.

AINTIUISUUIINN 3(3-0-6)
(Biosystems Engineering)

ndnmsidosdumaiemnssumansluszuunedanin weaianisaasadeUSunauay
LLUUﬁWaaﬂmﬂmﬁmmam%madﬂ'ﬁzmumimﬂmaqaimzﬁm%aé nsitadslarnssnwlsaluy
szaulianag

Introduction to engineering principles in biological systems. Quantitative experimental
techniques and mathematical modeling of molecular processes at the cellular level.

Molecular diagnosis and therapeutics.
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621 484  (309ARANIZNINIAINTINTZUIUNITTININ 3(3-0-6)
(Selected Topics in Bioprocess Engineering)
Seulv . Tesanudureureanaivinaluladdanm
defidunaulalutagiuuazmswaunlvi 9 Tuksusdng 9 vesdmnssunszuiunis

I

Current topics of interest and new developments in bioprocess engineering fields.
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NUINIVUANE
wanaFeuslunsedianunsneded
1. ANUAMSTIN 38T
1.1 fanudedndaain
1.2 fszidguinly
1.3 fAnddinuazaseninlun1sufuRnuasseIussamIfnINIskas g an
1.4 \msnavisuasauAnLiuYeay
1.5 13nanssade
2. A1uAN3
2.1 fianuslunannisuanguinenuingreaniuasvisondinmmans
2.2 ferudiugrumdneimansuazadamansfiasinuesuievdnmauasvguilumanfiams
2.3 ansadamuanuinmtmeinns wauianuilnilneamzegndsiuinemansuay
ARIAAENS
2.4 fianusouilumanssing 9 Az lUldludindsedriu
3. aurinwensUyan
3.1 ansaAndnsiedialuszuu wazlmgiinanunannisuazisnismnaivemans
3.2 thanuimaneemansuazadinenansluussendiuaniunisaling q loeggnieuasimvazay
3.3 fienall3 anunsadieneiuasdanszimnuianunasdoyasits 9 inannmanelfesagnieauas
iievlUgnisairsassduinngsy
4. GIUTINYLAMUFUNUTIENINYARALEZANUTURAYAY
4.1 fianeiih Tsanansavhauimsuidulugugiiiuazaundnda
4.2 fanusuiinveuredinuuaresfng SRR AT TN
4.3 @nsaUsuAIIRUAnIUNITAIMAE THLEIIUBIANS
5. fuiinwznslinsziiBeiaay n1sdesns waznsldmaluladasaume
5.1 annsaUszgninssvsndnmansiuazain onsiesgisznananisuityviuaziiaue
Toyaliogumunzay
5.2 fnuwensldmwiiiedemsauimeineimansuaradnmant Ifogeiszansameuiionis
Fonltgunuumsdeansldegnamunza
5.3 fiinwznazaruimusingurienwiinassmaduiionisiuaiildesnamnzauuas sy
5.4 annsaltinalulagasauwmelunisdviulasiunusudeyaliegaivssdnsnmuasmungauiiv

annunsal



122 1AD.2
A13UEAINIINTTANYAIUTURAYBUINATFIUNANTSIIBUTIINNANGATEI1837 (Curriculum Mapping)

o a [ 4 v ¢ = v [ (% .
FUNAINIIYIVT NURAAWTNTFEIBUINAINRIVINANGAT PLOs : Program Learning Outcomes

waé’wén']ﬂ%’auiﬁﬁmwi’wawé’nqﬁli PLOs : Program-Level Learning Outcomes
sWa3Y/ Ao wnAnediall (PLO) nuIv AN (PLO)
1 2 3 q 5 6 7 8 9 10 | 11 | 12 | 13 | 14
SU101 @aug@auing [
SU102 Aaunsasneasse o o oo
SUL10 uywdiun1sasnaassa o
SU111 U1u [ o
SU112 g o
SUL13 nsslaranuuasians o
su114 wialuladiudeulan ®
SU115 mmnﬁaqmmw o
SU116 Aauzadelnduazsivadelulszinelne ®
SU117 @augiuTmusssunianiswiu ® O
SU118 aatnenssunaz@avzlue@onsiueaniaesls | @ | @
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Naﬁwémiﬁﬂui‘ﬁmmn’i'a‘uawﬁngm PLOs : Program-Level Learning Outcomes
sWadv/ v vaadgAnsialy (PLO) NUINIYWANE (PLO)
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
SU119 msenuassansautiionsiauiamnmdin o o
SU120 nednwn [
su121 Fannslulsewelneuazendeu o
SU122 aunSiedssend o
SU123 AaTIsludanunImusIIY o
sU124 wgnsallandagiu o
SU125 uywdiun1san o o
SU126 Aadzuazdesmaiouszgndiiloyuvy ® o
su127 ﬂizmuﬂ15L%EJ%A%’%UU%’@J&’WQIIW@%W% 21 [ o
SU128 nisAAuAay o O
SU129 vinugnsviniiuansaumenazde ® ®
SU130 NISWmIUINISA [
SUL31 msdamsansaumailosdu [
sU132 Tanuagmsieansluaianssed 3 ®
SU133 msdansaanndenlunfideu o O
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Naﬁwﬁ‘fﬂsﬁauifﬁmm&i’wawé’ﬂgm PLOs : Program-Level Learning Outcomes
SaRv/ a3 wandvAneiall (PLO) wuINIVANIE (PLO)
1 2 3 q 5 6 7 8 9 10 | 11 12 | 13 | 14
SU134 ausauimamuneuiiines welulagansauwme ®
LarNsaoas
SU135 @auzn13ansediing ® o
su136 wieluladin3asiianiaddludinusesitu o
SU137 waluladnsdeansiusywd ®
SU138 lufinAudinusyaniy o [ I )
SU139 mMsiauIn1Ieiin ®  ©
SU140 wAalulagnadsunauny o
SU141 msuAteymuuuasneasse [
SU142 aunT ey e | o
SU143 guvisenInuwienIsils [ o
SU144 aanslutinuszaniu [
SU145 famutazdnusssulneg o
SU146 TASINISNIEIIAS ®
SU147 andazidssnana ® [
SU148 wadndamulne ® o
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NAANSNT5I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

SaRv/ a3 wandvAneiall (PLO) nuINVNANIE (PLO)
1 2 3 q 5 6 7 10 | 11 12 | 13 | 14
SU149 nsauagunIw ®
SU150 AweunsIdne [ I )
SU151 anudbaluesusssulangalusin o
su1s2  aalyanlnedunisaineasséd e o o
SU153  guismaniilowi o o
SU154 nseonluukazassassalufalsayiueen o O o
SU155  daanjunnaufals e o
SU156 Aaunssuiudaauimusssulneg ® | O
SU157  Fausssuluiiaused1iu ]
SU158  mseenmdimeiiienan i ®
SU201 nwsangwlugadivia o o o
SU202 mmé’mqmﬁamiﬁamsmmma o [
SU203 Vinwen1sdeanseteadieasse [ ] e o
SU210 nsldnwilveiienisdeansuaynsdudu ® | o
su211 anudidesiuisfumwiwazawluondeu ® ®
SU212 aerSasaiionsieanseuausssy o o
SU213 mwlnedieniswaudie o o
SU214 A Ruiienndn ®
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HAANSNI538UENAIANTIVRINANEAT PLOs : Program-Level Learning Outcomes

SHEAY/223U" nuInIBANE N2 (PLO) NUINIFNANTE (PLO)

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

SU215 M ULarnIsasaunutIu ()

SU216 N1507UAII8aNguiNeaNI15I9156d

SU217 n1subauslieaseassnnien1¥sIngy

SU218 nwdangudnsuIneImansuazinalulag

¥

SU301 walesiiug

Y

SU310 N159usNEHagNIsINNITUIANINITIAILGTTY

SU311 9uas1sassetazuinnssulumanissen 21 ()

SU312 WWARANIWLAZLNATDD

L4

SU313 §55U8R39NY

SU314 Sndun

SU315 MseusnEdeInaausssufuasAaunssy

SU316 lanvedgduvsy

SU317 Suwasidndvn ()

SU318 @dw3INanl Uafehasnadany

SU319 Aendanshkazinatuladiian1swaiuiag19dedy

SU320 Tankyeauinngsy
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HAANSNT5138UENAIANTIVRINANEAT PLOs : Program-Level Learning Outcomes

e/ P03 vuandvAne ity (PLO) nuINIBNANE (PLO)
1 2 3 4 5 6 7 9 10 | 11 | 12 | 13 | 14
SU321 Yanuasnansznureduandon o o
SU322 msquadniides o
SU323 Inasnsely o
su324 welulagazenlugnainnssy o o o
SU325 giaalan o
su401 mnuduguszneunsituindeuseuinnssy ® [
SU402 winnssuuagnseenuuy ® o
SU410 N153ANTSLeNaNSHAYIANUNELUG o L
sudtl ﬂ’]iLW’]zLﬁ@LLazmiﬁiaﬁl@mﬂNﬁﬁﬁﬁ] ® o
sud12 welulad weia wazgnamnssudalain ® o [ )
SU413 wirRssdraniainalulagdinin ® o
su414 Qﬁ{]zyjzyﬂﬁmﬁuﬁmwaumimam [
SUA15 namanakaynsRuiiugIudmIudUsznaunis ®
SU416 g§snandvia ® o
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SEIY/YIUN

HAAWSNT5138UENIAANTIVRMENEAT PLOs : Program-Level Learning Outcomes

NN VRN (PLO) NUINIYANIE (PLO)

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

—_
o

511 103

v o [

wAaRdadmsunIne1eEn TN

511 104

wAaAGEEMIUIMNT 1

512 106

a a o [ v a
Iedmsuinmelulad

512 107

UuRnsTInendmsutinmalulad

513 101

513 102

513 103

513 104

513 231

>
fd)}
)
o)
ol
-]
ee
=a
—_

513 233

513 255

513 257

513 340

513 345

514 101

514 107

518 101
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HAAWSNT5138UENIAANTIVRMENEAT PLOs : Program-Level Learning Outcomes

SEIY/Y3UN BUINIYIANE1NU (PLO) NUINITNANTE (PLO)

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

518 102 UfAn59aTaingwhly o

600 201 AuARasS19EssAlulanvewnalulaiivay o e | o

In5TY 1

600 202 AuARas19EssAlulanvanalulaivay e o | o

AINTTU 2

613 101 ABUNIMBSHALINALUIATANSTAUNARINSU ()

unAlulagdinn

613 201 1ASIASI9LAZNITINUYDNLAR () ()

613 202 adfdusuinAnwimnaluladdinin o o

613 203 AwdangudeaTdmMIUINeIMansUTEENA ® o

613 211 wheufuinisamznanalulagdinin 1

613 212 UURM g danisiamenianalulag o

I 1

613 301 NMTUNIITINQUTAVALAFIMTUINIFERS L [

Uszynd

613 302 N1SIATIZAELATEILNIwmALULaTIN N [

613 303 UHUANITNITIATIERMIELATDILBNS o o

wAluladIInN

613 313 wmhgluinisiamemanaluladdinim 2 ® [
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4na.2

HAAWSNT5138UENIAANTIVRMENEAT PLOs : Program-Level Learning Outcomes

W3/ Ao wandvAnEWal (PLO) WNINIVUANE (PLO)

1 2 3 q 5 6 7 10 | 11| 12 | 13 | 14

613 314 UjURMsmheuiRnisamemanalulad ® o o o

1N 2

613 315 AenssuaiiTaninuazlsandudanim [ [ o

613 316 UUANTIAINTTUATTININ o o o [

613 321 toulwiiinenUszand o

613 322 UfuRnisieulwdinerUszend o

613 331 welulamsnzdeasaduaziilododis [ [

613 333 Aluladiwaddn [

613 334 UjURNswaluladivaddn’ o

613 341 fugmansszauluanaussend ® o

613 342 UjuRnsiugamansseaulianaussend ® ® ®

613 351 nswseutuavaude ® ®

613 352 UftRnsmamIshuaztintide o o

613 353 winendundey o o [

613 354 weluladveuvaddomasdandl o o o

613 361 wAlulagTinnlugaamnssunyms o o o

613 362 waluladveandesnuLoanaged o ®

613 363 UftAnsweluladuesAisiuLoanosod o o

613 364 VALULATLAZLUAIWANIUTININ o o o

613 365 WARAUIGITUVIRNNY [ ® o
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Naﬁwﬁ‘fﬂsﬁauj’;ﬁﬂ’mﬁi’wawé’ﬂgm PLOs : Program-Level Learning Outcomes
SaRv/ a3 wandvAneiall (PLO) w2V ANE (PLO)

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

613 367 waluladTanmiienisnanemnsiladdu [ [ [

613 368 waluladuuavislowmaidosdy [ ® [

613 369 UfuRnswalulaguuaiislaina o o o

613 371 MIIANITHALTINILURNFIMNTTUTINN o | O ®

613 381 wilumaluladibesdu [

613 391 MsRAMUanAlulagdinImn [ o [

613 392 LAIYNANNIANY e o o e o

613 401 Awdsngquiilon1sviaiudniu L L

WeneansUszend

613 411 walulagnsnain ® ®

613 412 UfuRnswmalulagnisngdn ® ® o [

613 413 N1988NLUULSIULALUUIAMIEYNY o [ e O o

Sudunanaluladdanim

613 414 NFTUIUNTHULLUTY [ o o

613 421 weluladutluazima ® [

613 423 Frluanatun1susuusanugivy o o o

613 451 A139ANIsLarnsitUsElevianvowude ® ®

613 453 mamueuierelaalufiedediz ® ® o

613 461 waluladduaznausa [ ® ®
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SHEIY/WDIUN

NAANSNT5I38UINANANTIVRMENgGAT PLOs : Program-Level Learning Outcomes

BN RNE2IU (PLO)

MUY RNIE (PLO)

1 2 3

4

5

6

7

10

11

12

13

14

613 471

FTUUNITAIVANLAZUSENUAMAINTNG

wAluladdinn

613 491

AU

613 492

o U v =

TAssIdedmsuinAnwimalulagdinin 1

613493

TAssddedmsudnAnwinalulagdinin 2

613 494

a =
ANNAANWN

613 495

dunumamalulad@inindusuaniadnu

621 120

AAINTTUNTEUIUNTTIN WU BIAU

621 213

n1sAwIANUgIUNINUURN SNz

621 343

WUV NANAANENSUDITEUUTINN

S
UMY

621 356

ﬂ’]iﬁﬂwﬂix‘iﬂ’mqmﬁﬂﬁﬂiiiﬂiﬂ’lﬂiiiﬂﬂi%‘U’]‘Nﬂﬂi

a
BINTN

621 363

AISNAIUNTSIDULAZ N TNDUAUDINIIAINTTU

621 364

AILINADUAUNITNAIUN

621 365

159N UTINN

621 381

NOABSTIN LU DIAU

621 445

N1598NKUULAZNITAIVANTIUNTAITIN N
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Naﬁwﬁ‘fﬂsﬁauj’;ﬁmﬂﬁi’wawﬁﬂgm PLOs : Program-Level Learning Outcomes
ey Aodvn wuandvdnwnaly (PLO) nuINIVNANE (PLO)
1 2 3 q 5 6 7 8 9 10 | 11| 12 | 13 | 14
621 457 FFINTIUNITNIN [
621 466 MIVIUAITANTININ o
621 467 WounAsTanm L
621 482 TARTINN o
621 483 AAINTINIZUUTINN o
621 484 1309AMRNENITIAINTIUNTEUIUNITTINN [

wanewag : sxydydnuvel @7 el nsdanisteunisaoutasUssliuna il Souussqnunadnsnsiseus

Y 9

M1 Taveaningns (PLOs) Laziin1snIuaeUHadugvsauuInIgIuNan1sseusiimun
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AT NUEAINITNTEALAMAUTURATIULIATFIUNANISISEUFIINUANGNTE518397 (Curriculum Mapping)
ﬁ'UNaé’ws‘msﬁﬂuiﬁﬂ'mw‘i'wawé'ﬂgm PLOs : Program Learning Outcomes
WHLNNSANEN (UNR) Sruunmusedvdaduluninndvanuinly wazdudeiulunuaniviens (anuddutud)

. Naﬁwémiﬁﬂui‘ﬁmmn’i'a‘uawﬁngm PLOs : Program-Level Learning Outcomes
ST/svedvy/Fodvn* a?m:! vanaivAnwwily (PLO) nUIAIVWANIE (PLO)
e 1 2 3 q 5 6 7 8 9 10 11 12 13 14
A 1
SU101 Aavg@alng 3(3-0-6) U
SU102 Aaunsasneasse 3(3-0-6) | U Ap Ap, | Ap
At
SU201 nw8angwlueARvvia 3(2-2-5) Ap | Ap | Ap,At
SU202 Mw1danguilonisieansuiund 3(2-2-5) U Ap
511 103 umapdadmsulininermansdinn 3(3-0-6) Ap
512 106 Fnedmsuviinmalulad 4(4-0-8) U
512 107 UfuRnsTImendmsutinmalulag | 1(0-3-0) U
513 101 adivialy 1 3(3-0-6) At U
513 102 1pdivhly 2 3(3-0-6) At U
513 103 UftAnsaiivialy 1 1(0-3-0) At U,s
513 104 UftRmsiaiivialy 2 1(0-3-0) At U,s
514 107 WAnddiugiu 4(4-0-8) U
613 101 Aauiwostazivaluladasauna 3(2-2-5) VS
dnsuaumaluladinin
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HAANSNI5138UENAIANTIVRINANEAT PLOs : Program-Level Learning Outcomes

N/ 53w/ Fadvn* a?mj! wadAnealy (PLO) nuINIYMANIE (PLO)
nuenn
1 2 3 4 5 6 7 10 11 12 13 14
N7 2
SU203 Wnwensdeansesnsadieasse 3(3-0-6) | U Ap | Ap
SU301 Wal,ﬁaa?iuif 3(3-0-6) | U Ap, | Ap,
At | At
U401 mnuduguszneunisiduindeusneuianssy | 3(3-0-6) U Ap
513 231 ALATIER 1 2(2-0-4) Ap Ap, Ap
At
513 233 UHURNsATAATIEY 1 1(0-3-0) Ap | Ap, | Ap, Ap,
At | At S
513 255 UfuRn1saidun3d 1(0-3-0) Ap Ap, Ap,
At S
513 257 \afiBurenugy 3(3-0-6) Ap, Ap
At
513 340 %amﬁﬁugm 3(3-0-6) Ap, Ap
513 345 UftRnsTuadiug 1(0-3-0) At Ap,
S
518 101 9a¥7ine1vily 3(3-0-6) U
518 102 UFURNT9aTANe 1wl 1(0-3-0) Ap,
S
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4na.2

HAANSNI538UENAIANTIVRINANEAT PLOs : Program-Level Learning Outcomes

N 5w/ Fedvn a?mj! wadAnealy (PLO) NUINIVNANIE (PLO)
nuenn
1 2 3 4 5 6 7 8 9 10 11 12 13 14
600 201 AnuARasNaTIAtulanueunaluladuay 10-3-0) | U Ap, | Ap
IFNTIU 1 At
600 202 AnuARasNaTIAtulanuunaluladuay 1(0-3-0) Ap, | Ap | An
FINTTY 2 At
613 201 lAssasuasnIsinauveusas 3(3-0-6) Ap, U
At
613 202 anfdusuinAnwinaluladdinin 3(2-2-5) U Ap
613 203 Mwidsnqudeasdmivingremaniusyynd 2(2-0-4) Ap Ap
613 211 ywUfuinisiamemanalulagyinin 1 2(2-0-4) Ap, Ap
At
613 212 Yfuan1svileduanisianienia 1(0-3-0) Ap Ap, Ap, Ap
wialulagdann 1 At S
621 213 mﬁﬁmmﬁugmmaﬂﬁﬁamimwwwmEJ 3(3-0-6) Ap, Ap
At
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. Naé’wémilﬁﬂuiﬁﬁﬂ’mwﬁ'wawﬁnqm PLOs : Program-Level Learning Outcomes
N/ 53w/ Fadvn* a?m:‘! wadAnealy (PLO) nuNIYNANIE (PLO)
niaenn
1 2 3 q 5 6 7 8 9 10 11 12 13 14
N7 3
SU402 WinnTsuLazn1seenkuy 3(3-0-6) u Ap | An
613 301 NIIWHUNIISINUTLNATATINTU 2(2-0-4) Ap Ap
Weeansuszend
613 302 nshnsesidhewesasiemamaluladdinm | 2(2-0-4) Ap | Ap
613 303 UfUAMIMTATzifeTosienty 1(0-3-0) Ap, Ap, Ap
wialulagdinn At S
613 313 wheufuinslamzmanalulagdinin 2 2(2-0-4) Ap, Ap
At
613 314 UHUANIMNEUFURNITRNIENS 1(0-3-0) Ap Ap, Ap, Ap
wialulagyaniw 2 At S
613 315 Aenssueiidaninuaslsanautinim 3(3-0-6) Ap, Ap
At
613 316 U{URNITIMINTTULALTINMN 1(0-3-0) Ap Ap, Ap, Ap
At S
613 321 teulwiiineUszgynd 3(3-0-6) Ap
613 322 UfUANsweulesiineUszand 1(0-3-0) Ap
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. Naé’wémiﬁ'ﬂuféﬁﬂ’lﬂ‘lﬂ'ﬁ'wawﬁnqm PLOs : Program-Level Learning Outcomes
ST/svedvy/Fodvn* a?mj! vaaivdnwialy (PLO) NUIAIYURNIE (PLO)
wiaenn
1 2 3 4 5 6 7 10 11 12 13 14
613 341 sugenansseauliianalsvend 3(3-0-6) Ap, Ap
At
613 342 YfuRnsiiugaansszaulianauseend 1(0-3-0) Ap Ap, Ap,
At S
613 351 nMaleseutuazUminde 3(3-0-6) u Ap
613 352 UiRnsnmawssutuaztdaiide 1(0-3-0) U, S Ap
613 391 nsEnsUamAlulagdnImn U Ap, Ap
At
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HAANSNI538UENAIANTIVRINANGAT PLOs : Program-Level Learning Outcomes

N/ 53w/ Fadvn* Q?m:l wadAnealy (PLO) NUINIVNANIE (PLO)
wu2ein
1 2 3 q 5 6 7 10 11 12 13 14
N7 4
613 401 mmé’ﬂﬂquﬁamiﬁ’muﬁm%’ﬁmmmam% 2(2-0-4) Ap Ap
Uszend
613 413 nseanuuulsaruLazLIAnIavASIdY 2(1-3-2) Ap Ap, Ap | Ap | An,
mamalulagyanimn At At
613 471 SLUUNIAIUANLATUTEAUAMAINTN 3(3-0-6) Ap | Ap | Ap An,
walulagdanin At
613 491 duuun 1(0-2-1) Ap | Ap Ap
613 492 lasssidedmsvinAnwunalulagdinw 1 | 1(0-3-0) Ap | Ap Ap Ap
613 493 lasseuidsdmsvinAnwunalulagdinw 2 | 2(0-6-0) Ap Ap | Ap | An,
At
NUBR * U %qiw%wﬁmmm%ﬂ AINTEAUNASNSNITS8UTVRY Bloom’s Taxonomy (Revised) I@mzqé’agé’ﬂwaﬁqﬁ lupns19904 PLOs

Remembering unusidyanwal “R”

Applying unumedyanwal “Ap”

Evaluating  unusedydnual

d13U Psychomotor Domain (Skills) wnusiedey

“E”

Understanding

Analyzing
Creating

[y

unumedeanwal “U”
unusedyanual “An”
unumedeyanwal “C”

nual “S” Affective Domain (

Attitude) unumedyanual “At”
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AT NUEAINITNTZANYAMUTURAYBULNATFIUNANTSITBUTINNANGATE518397 (Curriculum Mapping)

fluNaawsN1sL38u3NAIMNIIvamEangns PLOs : Program Learning Outcomes

LHUNNSANET (AUNAANE) IUNATINTI8IB0IAUTUNUIAI B FENE NN wazdvrvsruTunuIndvanie (muainusul)

HAANSNI538UENAIANTIVRINANGAT PLOs : Program-Level Learning Outcomes

/a3 v/Fedvn* Q?m:l wadAnealy (PLO) NUINIVRANIE (PLO)
nuin
1 2 3 q 5 6 7 8 10 11 12 13 14
N7 1
SU101 Aadzfaulng 3(3-0-6) U
SU102 Aaunsasneassn 3(3-0-6) | U Ap Ap, | Ap
At

SU201  nwdengulueafvia 3(2-2-5) Ap | Ap | Ap,

At
SU202 mwé’qﬂqmﬁamiﬁamimmma 3(2-2-5) U Ap
511 103 umapdadmulininermansdinin 3(3-0-6) Ap
512 106 ¥ Inerdmsutinmalulad 4(4-0-8) u
512 107 UURNsTvInendmiulinmalulad 1(0-3-0) U
513 101 wadlvily 1 3(3-0-6) At u
513 102 waily 2 3(3-0-6) At U
513 103 UFtRnsiaiivialy 1 1(0-3-0) At U,s
513 104 UftRnsadivialy 2 1(0-3-0) At u,s
514 107 WAndfiugiu 4(4-0-8) U
613 101 maufmesuazimaluladansaume 3(2-2-5) U, s

dAusunumalulagyanin
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NAANSNT5I38UINAANTIVEINANgAT PLOs : Program-Level Learning Outcomes

N 5w/ Fedvn a?m:a vaa3gAnsialy (PLO) nuNIYANE (PLO)
nUAn
1 2 3 q 5 6 7 10 11 12 13 14
7 2
SU203 Tinuenisdeanseseasnaassn 3(3-0-6) | U Ap | Ap
SU301 WaLﬁaaaui 3(3-0-6) | U Ap, | Ap,
At | At
SU401 mmLﬂuﬁﬂizﬂaUﬂ’ﬁﬁsﬁumﬁauﬁw 3(3-0-6) U Ap
wInNIIU
513 231 ALATIER 1 2(2-0-4) Ap Ap, Ap
At
513 233 UAURNSATAATIEY 1 1(0-3-0) Ap | Ap, | Ap, Ap,
At | At S
513 255 UfuRn1saidun3d 1(0-3-0) Ap Ap, Ap,
At S
513 257 \afiBurienugiy 3(3-0-6) Ap, Ap
At
513 340 %’;Lﬂﬁﬁugm 3(3-0-6) Ap, Ap
513 345 UfoRn1sTuadfiugn 1(0-3-0) At Ap,
S
518 101 9a¥7ine1vily 3(3-0-6) u
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v g o v o o
NaaWﬁfﬂiLiﬂugﬂﬂqﬂﬁ"]\?‘Ua\?ﬁaﬂQﬁi PLOs

: Program-Level Learning Outcomes

N 5w/ Fedvn a?m:; vaa3gAnsialy (PLO) nuNIYANE (PLO)
wuwNA
1 2 3 q 5 6 7 8 9 10 11 12 13 14
518 102 UFTRNT9aTANe 1wl 1(0-3-0) Ap,
S
600 201 AmARaswassAlulanvaunalulad | 1(0-3-0) | U Ap, | Ap
WaZIFINITY 1 At
600 202 ANuARasassAlulanvesnalulad | 1(0-3-0) Ap, | Ap | An
WAZIFINTTY 2 At
613 201 1ASIAS19LALNNSYINIUYDNTAE 3(3-0-6) Ap, U
At
613 202 adfdusuinAnwinaluladdinin 3(2-2-5) U Ap
613 203 MwdanguAeasdmiuinenmans 2(2-0-4) Ap Ap
Uszynd
613 211 yhgUfuRnIsenens 2(2-0-4) Ap, Ap
wialuladdinin 1 At
613 212 YuRnsvdleddnnisianiy 1(0-3-0) Ap Ap, Ap, Ap
mamalulagydinin 1 At S
621 213 miﬁﬂmmﬁugmmwﬁﬁami 3(3-0-6) Ap, Ap
RNIZNUE At
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HAAWSN5138UENIAANTIVaINANgAT PLOs : Program-Level Learning Outcomes

/a3 v/Fedvn* Q’.]m:g wadAnealy (PLO) nuIv AN (PLO)
nienn
1 2 3 q 5 6 7 8 9 10 11 12 13 14
7 3
SU402 winNTsukagnIseaniuy 3(3-0-6) V) Ap | An
613 301 NIITHUNIWISINUTLNATA 2(2-0-4) Ap Ap
dusuIneemansussgnd
613 302 NThATIEdeeSesTien 2(2-0-4) Ap | Ap
wiAlulagyinw
613 303 UJURNIINTIATIZYRE 1(0-3-0) Ap, Ap, Ap
i3ostiomamaluladdinim At S
613 313 MIUHURNITRNIZNIG 2(2-0-4) Ap, Ap
wialulagTanaw 2 At
613 314 UjURNsmheUfuRnIsene 1(0-3-0) Ap Ap, Ap, Ap
mawmaluladyinin 2 At S
613 315 AenssueiiTaninuaslsindudunim | 3(3-0-6) Ap, Ap
At
613 316 UHUANITIAINTTUATYINN 1(0-3-0) Ap Ap, Ap, Ap
At S
613 321 toulasineUszynd 3(3-0-6) Ap
613 322 UfUANsweulesiineUszand 1(0-3-0) Ap
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. Naé’w5m5L§8u§ﬁﬂ1ﬂw’3’ﬂ%aﬂ%é’n§m PLOs : Program-Level Learning Outcomes
/a3 v/Fedvn* Q’.]m:g wadAnealy (PLO) nuIv AN (PLO)
nu8An
1 2 3 q 5 6 7 10 11 12 13 14
613 341 fugeansszauluanaUssend 3(3-0-6) Ap, Ap
At
613 342 UfURnsiugeansseauliiana 1(0-3-0) Ap Ap, Ap,
Uszynd At S
613 351 MswissutuazUaiEe 3(3-0-6) U Ap
613 352 UjtRnIsnawsesthuastdainde | 1(0-3-0) U, s Ap
613 391 n1sEnsumamalulagyinimn U Ap, Ap
At
613 392 isENaRAANY U | U|Ap Ap, | Ap
At
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HAANSN15I38UINAIANTIVRIMEANGAT PLOs : Program-Level Learning Outcomes

N/ 53w/ Fadvn* Q’.]m:g wndrAnenialy (PLO) nuNIYANE (PLO)
wuwnA
1 2 3 4 5 6 7 9 10 11 12 13 14
W7 4
613 401 mmé’qﬂqmﬁamsﬁmmﬁm%’u 2(2-0-4) Ap Ap
WeneansUszand
613 413 N1599NLUULTIULAZLLIAR 2(1-3-2) Ap Ap, Ap | Ap | An,
Fantasuiung At At
wiAlulaginn
613 471 S¥UUNMIAIUANKATUTEAU 3(3-0-6) Ap | Ap | Ap An,
AN ANALULABTIN N At
613 494 @annafnw 9 U Ap, An Ap | Ap | An
At
613 495 @unuiavalulagyinin 1(0-2-1) Ap | Ap Ap
dusuannadnu

= a a 5 = U % s a ¥ y . [ o 6 o r.:qu 1
U8R RN 53uiWEJ'JGU’1L§‘EJWﬂ§J“UU‘U AINITAUNAANTNILIYUIVD Bloom’s Taxonomy (Revised) Imaszqamaﬂwmmau Tumis199 PLOs

Remembering unusiedydnwal “R”

o

Applying unumedydnual

o

Evaluating

o

d13U Psychomotor Domain (Skills) unumiedeyanwel “S” Affective Domain (Attitude) wnumIdeydnwel “At”

L4

6

wWIUMEdANwal  “E”

“Ap ”

Creating

Understanding
Analyzing

LNUA I

LNUA I

L3

L3

duanwad “U”
duanwal “An”

unusedydanyal “C”
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613 692 duuu 2

613 694 INYTNUG



187 uAv.2

¥ (Y

dayauseifienansdiSurinvaundngns / e1a1sdusedmengns

v
=

wiauseaziduanauIINIsHazUszaunisalaaussauUiyns

4. ¥o - unana

weduen wyzlnlsay
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AYIEAEn519158
AMQAITZAUANANED

U5.0. (naluladaumnim) umingrduwmalulagnszaeunaisuys (2546)

A4, Geangsuedl) annduwmaluladnszasunaisuys (2535)

W.U. (walulagewns) uninendeideslval (2530)
Jafin

mMedmelulagiinin auglenssueansuazmalulaganavnisy univerdedaling
NaUNIEIYIN5 (ARRNluseu 5 T)

HaIUATBuenUsznniu

av Ay ve Sa ¢
HANATENlATuNsANLIHEWNSlugULUY

UNAIWITE YIS NTYINT

Taechapairoj, C. and Kaewyot, K. (2020). Effects of hot-air fluidized-bed drying on cooking
quality, antioxidant activity and bioactive compounds in germinated brown rice.
Science, Engineering and Health Studies. 14(1): 62-72. (Scopus)

Proceedings

o -3 L4 £y ¥ a U 13 Y v a a
Fowed wvelnlsand, wogve draynyl way naaily uMiee. (2562). navesn1seULsAIEmATiANg S

'
a

lﬂL%%'umqquﬁﬁm y Gi@ﬁ’]i@@ﬂi]ﬂ/lé%’]ﬂ%?ﬂﬂwsumﬁb’aLM%E’NLémaﬂ N13UseYNIVINIG
Aatingide adafl 11 Yufl 13-14 fguieu w.A. 2562 upsUgu Ussmelng wi 172 - 179.

Jirasripongpun, K., Jirakanjanakit, N., Taechapaitoj, C. and Laosrichoakte, A. (2018). Does
chelating activity of plant extracts play role on on metal nanoparticles formation. CSB-
P-01 to CSB-P-06. The 30" Annual Meeting of the Thai Society for Biotechnology and

International Conference. 22-23 November 2018. Ambassador Hotel, Bangkok, Thailand

Uszaunsalaau seezian 25 U
seaUU3YIn3
600 115 waluladTinniununnin
613 311 YjUAnIsengnenanalulagydinin 1
613 312 MsAnUuRnIsamenhenamalulagyinin 1

613 313 UUansenzvhemamalulagdinin 2

613 314 MsAnUuRNIstamsmhenanalulagyinin 2
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613 413 N15DONLUUNMILNALLLAETININ
613 491 duuun

o (% v =

613 492 lA5991UILAMSUUNANW AL ULATTININ 1

] v v =

613 493 lasauidedmnsuinAneinalulagdinin 2

621 211 nsAmaiugIunIU RN
621 321 YRURANITRNIENUIENITIAINTTUNTEUIUNITTINN 1
621 322 MIANURUANIRIIEMNENIIAINTIUNTEUIUNITTININ 1
621 323 UJURNITRNIENUIENITIAINTIUNTEUIUNITTINMN 2
621 324 MSANURURNITRINEMNIENITIMINTIUNTEUIUNITTININ 2
621 451 NFPDNKUUNINIAINTTUNTTUIUNITVINN
621 491 sy
621 492 1ATINWIAINTTUNTFUIUNTTINN 1
621 493 1ASIWIAINTTUNTLUIUNTTININ 2
32AUUAANRNY
613 501 walulag¥inmsiuade
613 691 dusw 1
613 692 @ 2

613 694 INYTNUS
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5. 39 - wWANa

WaAItoua 138999
AUNUINIIYING

919158
AMRAITEAUANANEN

M.Phil. (Biological Science) University of Southampton, UK (2009)

MLAL (INYATAIERNT) URINYIRELNUATANERS (2548)

WU, (INUATANEAS) UNINYIRBLNEATAERNS (2542)
3900

mMedmelulagiinin auglenssueansuazmalulaganavnisy univerdedaling
HAIUNIAYINTS @RRuWlusau 5 U)

nasuIdBuenUssnmdu

av Ay ve SNa ¢ i
HaNLTeNlAsuNsANLTHeUNSTuFULUY

UNAIWITE YIS NTYINT

Thianthavon, T., Aesomnuk, W., Pitaloka, M.K., Sattayachiti, W., Sonsom, Y., Nubankoh, P.,
Malichan, S., Riangwong, K., Ruanjaichon, V., Toojinda, T., Wanchana, S. and Arikit,
S.(2021). Identification and Validation of a QTL for Bacterial Leaf StreakResistance
in Rice (Oryza sativa L.) against Thai Xoc Strains. Genes 12 (10): 1587. (ISI)

Riangwong, K., Wanchana, S., Aesomnuk, W., Saensuk, C., Nubankoh, P., Ruanjaichon, V.,
Kraithong, T., Toojinda, T., Vanavichit, A. and Arikit, S. (2020). Mining and validation
of novel genotyping-by-sequencing (GBS)-based simple sequence repeats (SSRs)
and their application for the estimation of the genetic diversity and population
structure of coconuts (Cocos nucifera L.) in Thailand. Horticulture Research 7
(156): 1-16. (ISI)

Proceedings

Riangwong, K., Wanchana, S., Arikit, S., Unartngam, J., Siangliw, M. and Toojinda, T. (2019).
Genome- wide association mapping and characterization of candidate genes
controlling dirty panicle disease resistance. Plant Genomes & Biotechnology: From
Genes to Networks. December 4 - 7, 2019 at Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY, USA. page 53.
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Riangwong, K., Wanchana, S., Unartngam, J., Siangliw, M., Toojinda, T. and Arikit, S. (2018).
Genome- wide association study of dirty panicle resistance in rice. Poster
presented at the Plant Biology 2018. Symposium conducted at the meeting of
the American Society of Plant Biologists, Canadian Society of Plant
Biologists/Société Canadienne de Biologie Végétale, and the International Society
of Photosynthesis Research. July 14-18, 2018 at Palais des congres de Montréal,
Montreal, Quebec, Canada. pages 200 - 203.

Uszaunisalaau svezian 11 U

32Ul
600 115 walulagTinniununInaIn
613 301 laseasalazNMSINUTLsad
613 331 welulafiwaduasiiloifeiiy
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613 341 Mugeaniseauluanalssend
613 342 UjjURnsiugmansseaulaanalssend
613 491 &N
613 492 lasssidedmsuinAnwimalulagdinin 1
613 493 lasssuidedmsuiindnwimalulad@iniw 2
621 101 NYIAERITININEINTUIAINTTUNTEUIUNITTININ
621 102 YJUANITINe1AansTIn M nuImNIINNTEUIUNITTINMN

621 491 duuu
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6. ¥a - wIWANA
UNENNaeI I5ANIANRUS
AWAUINIIYVING
FOIANENTINTE
AMRAITEAUANANEN
Ph.D. (Biotechnology) University of New South Wales, Australia (1992)
M.Sc. App. Sci. (Biotechnology) University of New South Wales, Australia (1988)
WM. (RATVINY1) PNANTANUNINESE (2528)
JMhlg
M unAlulagdinIn Augdmnssumansiazinalulaganainssy uninedefauing
Ha9UN1eIvING (@rRuiluseu 5 )
nasuIteuendsenndu

av Ay ve Sa ¢
HANATENlATuNsANLIHEWNSlugULUY

UNAIWITE YIS NTYINT

Sribenjarat, P., Jirakanjanakit, N. and Jirasripongpun, K. (2020). Selenium nanoparticles
biosynthesized by garlic extract as antimicrobial agent. Science, Engineering and Health
Studies. 14(1): 22-31. (Scopus)

Proceedings

Jirasripongpun, K., Jirakanjanakit, N., Taechapaitoj, C. and Laosrichoakte, A. (2018). Does
chelating activity of plant extracts play role on on metal nanoparticles formation. CSB-
P-01 to CSB-P-06. The 30" Annual Meeting of the Thai Society for Biotechnology and
International Conference. 22-23 November 2018. Ambassador Hotel, Bangkok, Thailand

Uszdunisaldou seesaan 23 U

seauU3YIn3
600 115 nAlulag¥inmiununmain
613 302 NhAzRdeAsestemanaluladiinim
613 333 Aluladiwaadn
613 334 UjUAnsmaluladiwaddnd
613 471 syuun1sAIUANkarUTERUAMAINMIamNAlLLaETIn N
613 491 duuun
613 492 lasasuidedmsutin@nwimalulagyanin 1
613 493 laseuidedusutinAnwimalulagyinin 2

621 101 AINYIFENSTIN WA NS UIAINTIUATLUIUNTTININ
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621 491 &uaun
621 492 1A UIFINTIUATLVIUNITTININ 1
621 493 1ATINUIAINTTUNTLUIUNITVININ 2
52AUUUTNARN®EN
613 501 wAluladTnmsugily
613 691 duuun 1
613 692 duyun 2
613 694 INLANUG
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7. 39 - wwana

waIywsInTal nudyan
AUNUINIAVING

J9IAARS1938
AMQAITZAUANANED

U5.9. (nAlulagyinin) umInegrdeuiing (2546)

W (nalulad?inin) Pnansalunine1de (2540)

MU, (nunsmans) WResAtouduiunis uninerdeinunsmans (2536)
Haiio

mMedmelulagiinin auglenssueansuazmalulaganavnisy univerdedaling
NaauNe3vInIg Maduluseu 5 )

HaUIVBReNUIZANTY

av Ay ve Sa ¢
HANATENlATuNsANLIHEWNSlugULUY

UNAIWITE YIS NTYINT

Pranprai, W., Sapmak, J., Sin-ngam, A., Obsuwan, K. and Ngampanya, B. (2019). Effects of
Known and Unknown Molecular Mass Chitosan Products on Plantlet Development of
Dendrobium and Cattleya Hybrids. Acta Horticulturae 1262: 173-178. (Scopus)

Obsuwan, K., B. Ngampanya, B., Uthairatanakij, A and Thepsithar, C. (2019). Effects of fertiliser
ratio and chitosan on inflorescence quality and display life of a Mokara hybrid. Acta
Horticulturae 1262: 81-86. (Scopus)

Bampensin, T., Homsuwan, N. and Ngampanya, B. (2019). Effect of Amino Acids on Biomass
and Inulin Production of Suspension Culture in Kaentawan (Helianthus tuberosus L.). 3™
International Symposium on Agricultural Technology and 17" International Symposium
on Biocontrol and Biotechnology. Krabi Resort, Krabi Thailand. 2 July 2019 - 5 July 2019.
pages 143-149. (Scopus)

Namumﬁmmﬂuﬁnumzﬁlu

NASIULAINS DI EULS Y 050 MU9AD NIDUNALNIIBINIS

nilede
ywansal vudyeyn (2561). waluladwaduaziioeiiv: nsussgndmalulagnsmisidosead
wazillateaiy (Plant Cell and Tissue Technology: Applications of Plant Cell and Tessue

Culture Technology). uAsUg: IsafiasiunInende@auins. 167 .
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085 101 Aau1nsas1eassa
600 115 walulagTinniunun nadn
613 300 WAluladansaumnAUINYIMmEN TN N
613 331 walulafiwaduazbodeiiy
613 332 UftRmameluladivaduaziododiy
613 341 sugmansszaulaanalssend
613 342 UjURnsiugmansseaulananaussend
613 421 wieluladuiluazina
613 491 duuun
613 492 lassnudduamsutinAnwunalulagdinin 1
613 493 lassnidedmsuinAnwinalulagdinin 2
621 101 INYIAERITININENTUIAINTTUNTEUIUAITINN
621 102 UURNITINIAERSTINMENTUIAINTINNTLUIUNITTINN
621 454 FFNssuUNTzUIUNITINMTUgAAIMNTTY
621 481 F3UUNIAIUANLATUSHIUAMAINNITIAINTTUNTEUIUNITHININ
621 491 Fuuwn
621 492 1ATINUIAINTIUATLUIUNSTINN 1
621 493 lATIUIFIATTUNTZUIUNITTININ 2
sEAUUMANANYI
613 501 WAlulagdininsinads
613 502 izLﬁﬂU%‘%‘i%’ﬂ%%WNmﬂiuiaﬁ%’smw
613 691 duaun 1
613 692 duuu 2

613 694 ANLUNUS
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8. ¥a - uWaNa

WNALABUN 9 THIE
ATNUINIIYING

39IANEANTI5E
AMQAITZAUANANED

Dr.nat.tech. (Biochemical Engineering)

University of Natural Resources and Applied Life Sciences, Austria (2006)

A4, (AmNnssuall) Pnaensaluvninedy (2543)

M. (mAluladinin) unIneaefaling (2539)
19110

e waluladTinIn Angenssumanstazmalulaganavngsy wwning1dedauing
HasUN1eIvINg (@rRuiluseu 5 )

naUIdBuenUsznmdy

HANIAITENlASUN SRR LN IUFULUY

UM 1M153759119T9I75

Pongjinapeth, T., Sudying, P. and Jaturapiree, P. (2020). The utilization of wastewater of Thai
fermented rice noodle (Kanom-jeen) manufacuturing process for the production of
bacterial cellulose by Acetobacter xylinim TISTR 975. IOP Conference Series: Materials
Science and Engineering. 773(1), 012039. (Scopus)

Sudying, P., Laingaumnuay, N. and Jaturapiree, P. (2019). Production and Characterization of
Bacterial Cellulose from Rice Washing Drainage (RWD) by Komagataeibacter nataicola

Lil. Key Engineering Materials. Vol. 824, 30-37. SJR (Q4) (Scopus)

s
a

ARANG A9)IN3E, LonI1Tud tvevue, sUnyYT L@1InIAg, UINY Fuusyln uaz MuWaun A INTE.
(2562). MaWARLAzANANYALYBILUATISBAIwAglaaTINaRsE Acetobacter xylinum TISTR
975 mAuUEendulzsn. MIaTITINTLariTe uns. wruas U9 13 adudl 1 unsau-
Jgueu 2562. 180-192. (TCI ngu 1)

Proceedings

Pewpan, P. and Jaturapiree P. (2019). Solid-State Fermentation of Soybean Meal for Reducing
Non- Starch Polysaccharides and Enhancing the Nutritional Value Using Acinetobacter
kokii. 3™ International Symposium on Agricultural Technology and 17 International
Symposium on Biocontrol and Biotechnology. Krabi Resort, Krabi Thailand. 2 July 2019
- 5 July 2019. pages 224-232.
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Sudying, P. and Jaturapiree, P. (2019). Antimicrobial Activity of a Nisin-Containing Bacterial
Cellulose Film from Rice Washing Drainage. The 4" Congress on Science and Technology
of Thailand (STT45). Mae Fah Luang University Chiang Rai Thailand.
7 October 2019 - 9 October 2019. pages 77-81.

Wititsuwankul, N. and Jaturapiree, P. (2019). Production of Bioplastics (Polyhydroxybutyrate)
using Water Hyacinth Hydrolysate as Carbon Source.. The 1% Thailand Biorefinery
Conference; The Future of Biorefinery for Thailand 4.0.Suranaree University of
Technology, Nakhon Ratchasima Thailand. 25 July 2019 - 26 July 2019. pages 47-52.

Chuenpraphai, B. and Jaturapiree, P. (2019). Gluconic Acid Production from Sugar Cane
Molasses by Aspergillus neoniger DK026. The 1° Thailand Biorefinery Conference; The
Future of Biorefinery for Thailand 4.0. Suranaree University of Technology, Nakhon
Ratchasima Thailand. 25 July 2019 - 26 July 2019. pages 64-69.

Uszaunisaldau sees9a1 15 1
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613 316 UJURNTIMINTIUATYINMN
613 413 N1509NWUUNINALULABTININ
613 491 duuun
613 492 lasasuidedmsutindnwimalulagdanin 1
613 493 lasasuidedmsutinAnwimaluladdinin 2
621 211 nsdaiuguUfRnnanigmiog
621 220 FFNFTUNTEUILNTTINTM B3dL
621 322 MIANUHUANITRNIEMNENIAINTTUNTLUIUNITTINN 1
621 324 MIANUHUANITRMIEMNENIAINTTUNTEUIUNITTINN 2
621 327 Janinm
621 351 FauNarANSIMNITLATTIA LAY TERNLULIATIURNTA]

621 352 UFUANTIAINTIUATITINN

621 421 UJURNISIRNIENEIENITIAINTIUNTEUIUNITTINMN 3
621 451 NFPDNLUUNINIAINTIUNTZUIUNITTINN

621 491 duuun

621 492 TASIUIAINTTUATEUIUNTTINN 1

621 493 1ASINUIAINTTUNTLUIUNISTININ 2
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613 501 wAluladnmsugily
613 511 Imnssuaiitanndugs
613 514 nsyuaumsUaneimanaluladdanm
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9. ¥o - unnana

WA I N NWEAS
AUNUNIIVING

TN
AMQAITZAUANANED

Ph.D. (Chemical Engineering) The Ohio State University, USA (2007)

W (naluladinin) Pnansalunine1de (2543)

WU (BPAMNTIUNYAT) UNINGIFUAIVAUATUNS (2540)
Jafin

mMedmelulagiinin auglenssueansuazmalulaganavnisy univerdedaling
NaUNIEIYIN5 (ARRNluseu 5 T)

HaIUATBuenUsznniu

av Ay ve Sa ¢
HANATENlATuNsANLIHEWNSlugULUY

UNAIWITE YIS NTYINT

Pruksasri, S., Lanner, B. and Novalin, S. (2020). Nanofiltration as a potential process for the
reduction of sugar in apple juices on an industrial scale. LWT, 133, 110118. (ISI)

Pruksasri, S., Wollinger, K.K. and Novalin, S. (2019). Transformation of rice bran into single-cell
protein, extracted protein, soluble and insoluble dietary fiber, and minerals. Journal of
the Science of Food and Agriculture. 2019. 99(11): 5044-5049. (ISI)

Pruksasri, S. and Novalin, S. (2018) A Comprehensive Processing of Rice Bran as a
Multicomponent Resource. Waste and Biomass Valorization. 2018. 9: 1597-1606. (ISI)

Reisinger, M., Tirpanalan, O., Pruksasri, S., Kneifel, W. and Novalin, S. (2018). Disintegration of
the agricultural by-product wheat bran under subcritical conditions. Journal of the

Science of Food and Agriculture. 2018. 98(11): 4296-4303. (ISI)

Uszaunisalaau sveziian 13 U
seauU3YIn3
085 101 AaUnsasneassa
600 115 waluladTinmiunun nain
613 311 YjUAnIsengnenanalulagydinin 1
613 312 MsEnUfuRnIsamenhenamalulagdinin 1

613 313 UUansenzvhemamalulagdinin 2

613 314 MsAnUuRNIstamsmhenanalulagyinin 2
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613 316 UJUANITIAINTIUARYINN
613 413 M3anwUUNILNALLEETININ
613 491 dunun
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621 351 auwarmansimnsnualitinmuagniseeniuuiAIssUfnsal
621 352 UHURNTIAINTTULATFINMN
621 421 YFUANSRNNEMNENIIAINTINNTEUIUNTTINN 3
621 451 NFPONKUUNINIAINTTUNTTUIUNITYININ
621 454 FMNIsUNTTUIUNITINMTUERAMNTTY
621 491 sy
621 492 1ASINUIAINTIUNTLUIUNITTINN 1
621 493 1ATHWIAINTTUNTTUIUNITTINN 2
sEaulMTInAne

613 501 wAlulag¥inwsIuase
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613 691 duuu 1
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613 694 ANLUNUS
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AYIEAEn519158
AMQAITZAUANANED
Ph.D. (Chemistry) University of Birmingham, UK (2009)
WAL (FUTIMNTIN) InInendeinunsaans (2546)
W.U. (walulaganamnssuinens) Nesiteuduiuass andumalulagnszasunamssuasmie

(2542)
Jafin
e waluladTinin augdeanssumanstazmaluladanamngsy uningtaedaling
HAIUNIYINTT (MRNuWluseau 5 V)
a o <
NaUIBHENUITANMUUY

HANIAITENlASUN SRR LN IUFULUY

UnA398T15875919799075

Nasanit, R., Imklin, N., and Limtong, S. (2020). Assessment of yeasts in tropical peat swamp
forests in Thailand. Mycological Progress. 19: 1559-1573. (ISI)

Imklin, N. and Nasanit, R. (2020). Characterization of Salmonella bacteriophages and their
potential use in dishwashing materials. Journal of Applied Microbiology. 129: 266-277.
(ISI)

Jaibangyang, S., Nasanit, R., and Limtong, S. (2020). Biological control of aflatoxin-producing
Aspergillus  flavus by volatile organic compound-producing antagonistic yeasts.
BioControl. 65:377-386. (ISI)

naumadrnMsludnunzdy

NAIIULANS OIS EULTY NS0 VU9ED K159 UNAINLNIIVINIG

yilaae
a a 4

Ay WedigIuNg SUUTIIU 8ATANA AN walin. (2562). PM2.5 2957198, njamna: Ja

9 9 v

AN ADYL. 176 VL.
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600 115 waluladTinniununInain

613 341 Wugmansszaulianalssgnd

613 342 UjURnsiugmansseaulananalssend

613 368 wialulaguuameslemailodu

613 369 UURnsmalulaguunmaslems

613 381 wilumaluladidodu

613 491 duuun

613 492 lasssidedwmsuinAnwinaluladyiniw 1

613 493 lasssuidedwmsuinAnwiunalulagdinin 2

621 327 T@NTINN

621 361 wiAlulaBTnmasadeylunsyuiunisnm

621 491 Fuuwn
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621 493 1ASIUIAINTIUNTEUIUNIITININ 2
sEAUUGAAN®YN

613 501 WAlulagaininsinads
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613 692 duuu 2
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11. ¥o - uwana
wNEIlAN Taunige
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v

AYIEAEn519158
AMQAITZAUANANED
Ph.D. (Chemical Engineering) Texas A&M University, USA (2005)
M.Sc. (Chemical Engineering) Montana State University, USA (1999)
Wl (naluladinin) Pnansalunine1de (2536)
WU, (alulad¥inim) Nesideududuass ininedeveunnu (2532)
Jafin
e waluladTinIn Angenssumanstazmalulaganavngsy wwning1dedauing
NaauNIe3vINTg (AaRuluseu 5 )

nasuIvewenUsznmdu

nanAdeilasumsatuimeunslugiwuy

UnA398T15875919799075

Phuangto, S., Chandee, O., Subsomboon, T. and Wattanakaroon, W. (2019). Post-harvest shelf
life extension of mango using chitosan and carboxymethyl cellulose-based coatings.
Key Engineering Materials 824: 81-86. (Scopus)

Proceedings

Archvapisith, T. and Wattanakaroon, W. (2018). Eggshell membrane as a sustainable source
of antioxidant. The 8™ IUPAC International Conference on Green Chemistry (81 1CGQ),
pp. 39-42. Shangri-La Hotel, Bangkok, Thailand. September 9-14, 2018.
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Runguphan, T. and Kitpichai, J. (2020). “ Coaction of bio-sorption and bio-filtration for the
remediation of domestic and agricultural wastewater contaminated with heavy metal”
IOP Conf. Series: Materials Science and Engineering 965 (2020) 012010 (Scopus)
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