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1. STUUNISIANISANE
1.1 sgUU
Fani1sAnwluszuuninie lag 1 In15@nwinvseeniduy 2 A1ANISANEIUNR

s v o 1

1 amams@nwundfissegan@nuiliddesnin 15 dUasi derimuaang o rduluaiudsene

a

N38NTIANYITNIT 1309 LNUIUINTFIUNENEANTTEAVUTYYINT W.A. 2558 WAz /v307iiN13

ALY

Wasuuasmemnds
1.2 M3IANISANEINAGATOU
finsdnnsiseunsaaunIANISANYIgATeU 11U 1 AAnsAny MansAnwazlyl
Weendn 8 dUam
1.3 msiiguiRgamienalussuuninig

Taidl

2. Msandunsvangas

2.1 W - A UNISATEUNISISYUNSHaY

AANSANYIAL PBUNINNIAY — AN
AMANMIANYIVaY PBUNOATNIEU — L8
AANSAnYIgg oY WauwEY - Jquieu

2.2 Aauantfvasfidrfnm
2.2.1 gpsdnsanmsAnulimninseaulseudnwineulaisnieiiui
2.2.2 UM IAMERNALNAIUBINTENTNNNTOALANYT INeans ITeuazuinnssy
A [ a v a A a ¥ [y v A Y = [ a
wag/visadulupulsemanrinedefaUinsinestesiunisfndenyaradifneituseauysaya,

=

20

2.2.3 finuaniRduasudumuiming dofivua
2.3 Ugynvastinfnwiwsnidn
dnAnwusdndmiaaundouduanuiiugiunsademand 1l uazfiand uas
Winwensiseus MslEEInluuvinendy
2.4 nagnslumssdunisiveuslylamy/desafavesindnulude 2.3
sflunmsdnlasinmsedouanundedlituindnelug lurisainewsuniansiing
Tnglinsnumuiiomunsdiumendinenans wil wasildnd LLam’hiamﬁaﬂsimﬁ%’mimawé’ﬂgmi

LAZNIAIYN
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2.5 wnunssutinAnwuasddnianisinwluszes 5 Y

UAD.2

& my IuuLnAneuiazdnisAnul
Y2565 | V2566 | U2567 | U2568 | U 2569
Fu9 1 60 60 60 60 60
FuT 2 : 60 60 60 60
FuT 3 : : 60 60 60
Ul a : : : 60 60
39U 60 120 180 240 240
Srnufimainazdndanising - . . 60 60
2.6  QUUSTUIUATULAY
2.6.1 UUIZNIUTIHTU (Mg Um)
. 5 Ysuuszuna
318a2198ATIY5U
2565 2566 2567 2568 2569
A1UNINSANY - - - - -
ALy 2,280,000 4,560,000 6,340,000 9,120,000 9,120,000
ﬁuqﬂmumﬂ%@;ma 8,640,000 8,856,000 9,077,400 9,304,335 9,536,943
SAUSY5U 11,010,000 13,026,000 15,047,400 17,074,335 17,306,943
2.6.2 JUUIZAIUTIHAE (M8 UIN)
R Ysuuseuna
NUINRUY
2565 2566 2567 2568 2569
. SUANLUNIT
Alddneynains 7,195200 | 7,369,800 | 7,588,765 | 7,732,204 | 7,920,229
Al aAL U 3,035,000 | 4,095500 | 4,815800 | 5,336,300 | 5,336,300
IYIYTTAUNNINGIRE 480,000 960,000 1,440,000 1,920,000 1,920,000
394 (n) 10,710,200 12,425,300 13,804,565 14,988,504 15,176,529
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R Ysuuszuna
RUINLIU
2565 2566 2567 2568 2569
V. JUAINU
AR 300,000 100,000 100,000 100,000 100,000
AAs Ao 500,000 500,000 500,000 500,000 500,000
NAnNgAS
AFaneads - - - - -
593 (%) 800,000 600,000 600,000 600,000 600,000
59 (n)+(2) 11,510,200 | 13,025,300 | 14,404,565 | 15,588,504 | 15,776,529
PuINLnAnE 60 120 180 240 240
Al gRamIN ANy 191,837 108,544 80,025 64,952 65,736

neme: Anldinvasandeausiel 191,837 Um

27  STUUNISANEN

(V)

L]
L]

WUUTULS U

a § @
wuumelnadumesiin

u 9 (3Y)

wuumalnanudedsiumidundn

wuumalnaniudaunsnniazdsadudenan

ac a ¢ @ A [ .
wuunelnansdiannsetindiludendn (E-learning)

2.8 nsigulaunuenn 518997 wazn15amsi g U IUTIUNRIINGIaY

Julumudetsduuminende@auing 1sensanenseauuSuarindin w.e. 2560

(NAKNUIN N) WAL/Y5NUNTIUATULUAINIENAS
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3. ¥ANgAIULAZENTEEFaUY
3.1 angns
3.1.1 fwaundigin  Sumaeandnanslitesndi 140 wiiein

3.1.2 laseasramengns

WY AneIalY ualddasndt 30 wuaeha
A109AY AU 24 RUYne
Jaen uulidesnin 6 wuedn

NUINIV AN uaulidasndt 104 winein

naArfg AN U 21 nihein
naxIvIUAY R 74 nihgin
NIy RN Twulddesndt 9 miiwefe
WUINIVUADNLET Fuaulddesndt 6 wdaeha

3.1.3 51897391
3.1.3.1 9@
W3RN LY
ngudvnvinerdinuuainuwedIn
SU101 - SU109 3u109AU
SU110 - SU199 v aen
NHUIYINTEN
SU201 - SU209 33109AU
SU210 - SU299 v aen
nguIVIANUTURRYBUADHIAY
SU301 - SU309 33109AU
SU310 - SU399 v aen
ngudganududusznaunis
SU401 - SU409 Fu109AY
SU410 - SU499 FvLaen
NUNIFUINTL
ivualilues 6 ndnlaeutseeniludoingy nguazauman
LAYAUNANILSA LfJuLasuﬂﬁzﬁi"mu";smuvﬁaﬂeju%’]ﬁ%’uﬁmmau%wﬁu q il
511 AIAIUIAAANERNS AMLINYIAIERS
513 IAITLAL AEINEAERS

514  A1AWANE AEAINeNFEnS



600
614

615

616

618

620
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ARIFINSIUManSLasialulaganainnssy

#1U1IYIAINTTUGNAINNTT ANAIYIIAMINTTUYAGIUNITLATNITIANNT
AEIFINTSUAAnsiazwAluladanaIvngsy

airimnssuaiedna Medv1imnssuiAIena
ANEIMNITUAAnTLazAlulag AN T Ty

#19YIMINTIUAT NIAIPIAINTTULAL
ANEIMNISUAAnTaznAlLlag AN T TY
arImnssudianvselinduarszuunauiinmes
ayenssuliin pagldenssumansuazimalulaganainnssy
auivienssuiaguazuilumalulad aadvIngnisuaiainssuian

AEIMINTTUAARTLasnAlLlAT AN TTY

(%
v A

Llavanunannas Wulavuansiaiun sail

(%
[ YY)

Y = A v = a a v o
Lam@ﬁ%ﬁﬂ‘wmqﬂﬂﬂigﬂU%UUWUﬂﬁﬂ@qﬂﬂmﬂjiﬁﬂIﬂm Ay

1
2
3
a

5

=

U7 1 uay 2

SEAUNIANIUTYYITTR TU

]

= sgauNIANYIUTYEIUMTIR FUUN

D.

% = a LY a 3 |
= S¥AUNSANYIUSEYIUMTIA YUUN 3

U = oy LY a 5 ISy
= SEAUNSANYIUIYIUMTIR TUUN

D.

LYY a =

= SzAUNIANYIUTYEIUMTIR TUUT 4 wazszauTadinAn

AUFINHDY NUNEAY NANVDITIEIN AB

0

o P~ N

o ~N O

9

= NAUIVINUFIUNITINmENT ANaEnT uagdmnTsumans
= NRUIPINUFIUNIIAINTTULAL

g
= nauvIwAlulaguasNIEUIUNNINIIMINTTUAL
= NENIVINTOBNUUY UALAIUANNIIAINTTILAL

q

a

= NYUIYIMINTTUANKIUIMINTTU AR

= NANIYIIAINTTULAL LUUIIAINTSUAILINA DY LATIAINTTULAL

q

a
BINTN

= ARUAYIIMINTIUANUYUITIAINTTUNITHENUIAEANT

a

= NAUIYNIAINTTUATLVUNIAINTTUNTSIUH AT 1AL

a wa

G
9
QAU URANTIMNITUAL wanguivdu 9
q

1l
)

a

= NAVITINITIVULALIATIIUIAINTTULAL

LAVAINAIN UNYDS AIRUNVDITIEN



19 UAD.2

3.1.3.2 n1sAanUene
se3rUsEns 1 mein wihiu 1 Sluseduni
MeAEnvonaaewdeufiing 1 vihefn wihiu 2 vie 3 dhlusde
dUnii
edvinauvieinairauiy 1 miefn Wiy 3 - 6 Salusdeduans
Tuusiagsiednmuuanaiiunisiuamiieinan Swdalusses ()
FluUfuR () wazdlusiidnAnwidesAnudenuosuenianisu () de 1 damiudmsie
3 39ii35Rn ol
NMUIUNULET = U+U+u
3
MMSWIUMNEARTUTIBITAG 9| Usznoumela 4 61 A
auiausnaguoniandy usuumhefnveseiuniy
lnuiaes anu uazd eglunaduuening
avhitaesuensnnudalusussenesedUun
aushftauuensuui U dRdedUn

o ad o 1Y) = ! (% 6
LavFNdvenIUIUTILANYI LN ad UMY

3.1.3.3 918791

e Anealy Sunulitesndt 30 wihefn Usgnause

(1) AW1UIAU U 24 BUEAR Usznouniy

NHUIVIMNYEAIALLATINYEYIN

SU101  AavzAadang 3(3-0-6)
(Silpakorn Arts)

SU102  Aaulnsasieassa 3(3-0-6)
(Creative Silpakorn)

NHUIYIN1E

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

SU202*  awndanguiiton1sdeansununena 3(2-2-5)

(English for International Communication)

E R

nuemn * nuneds 519391 SU201 nMwsengulugaddva dnAnwiinanismageunividinguusnidn due 81 Tuly
wazs1e3Y) SU202 mMwrsengmitenisdearsuiueid dndnwidnanismaaeuniwdinguwsndi saus B2 3uly visedua
NsNAAEUNWISINGuINEaTUuNAde U wIBUTTs U uUsENAYesIvende Tasuaniiulifeosemeidoutousiedon

fanan dnAnwagldsunansAnendu S (Satisfactory) waylesumbeinazanlaglaihinduiumnanisiseunie
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SU203  Yinwen1Sa0anI0eg19a519a55A

(Creative Communication Skills)

ngNAIWIANMUTURAYaURDH AN

v

SU301  naulesiug

Y

(Active Citizen)

nguigaulugusznaums

sudol  auduguszneumsiduindeuseuinanssy
(Innovation-Driven Entrepreneurship)

SU402  winnssuLaznN1seantuy

(Innovation and Design)

(2) Fvwaen uuldtesnin 6 nulwhn
NIV MNEAIAULATINYETIN
SU110  uywdiunisaseassa
(Man and Creativity)
SU11l  Uu
(Home)
SU112  Anugy
(Happiness)
SUTI3  Msmeadnanuuayisnis
(Asking Questions and Methods)
sUL14  wielulaBwdeulan
(Disruptive Technology)
SU115 mmilﬁ@qﬁumw
(Food for Health)
SU116  Aavzaslluduazsimatielulseimealneg
(Modern and Contemporary Art in Thailand)
SU117  @avziuinusssuniansidiu

(Art and Visual Culture)

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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su118  anntlmenssunaz@adzlueunz Tueonidusld 3(3-0-6)
(Architecture and Art in South East Asia)

SUI19  msenssanssuiilonsviannunndin 3(3-0-6)
(Literary Reading for Life Quality Improvement)

SU120  lnednw 3(3-0-6)
(Thai Studies)

su121  Awnslulsswelnewazeduy 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
SU122  aunSweussend 3(3-0-6)

(Applied Meditation)

SU123  nTInludanunInus Iy 3(3-0-6)
(Ways of Life in Multicultural Society)

sutzd4  wenmsallandagiu 3(3-0-6)
(Contemporary World Affairs)

SU125  aywdiun1shn 3(3-0-6)
(Man and Thinking)

SU126  Aauzwazdesmasivuszyndlilauy 3(3-0-6)
(Contemporary Applied Arts and Media for Community)

SuU127 ﬂizmumiS&Jugyizwé’fyjé’ﬂwm“luﬂmiwﬁ 21 3(3-0-6)
(Learning Processes of Symbolism in the 21 Century)

SU128  nsimuAaUs 3(3-0-6)
(Interpretation of Arts)

SU129  vinwgnsiwinviuansaumeuazde 3(3-0-6)
(Information and Media Literacy Skills)

SU130  NISWAIUINISAN 3(3-0-6)
(Thinking Development)

SUL3L  msdamsansaumailosdu 3(3-0-6)
(Introduction to Information Management)

SU132  lanuaensieandluaianssud 3 3(3-0-6)
(Earth and Astronomy in the Third Millennium)

SU133  msdanisdanndeluadaiiou 3(3-0-6)

(Household Environmental Management)
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SU134  anuseuininumeuiaees maluladansaume 3(3-0-6)
waznIsAeans
(Computer, Information Technology and Communication
Literacy)

SU135  Aauzn13snaetiin 3(3-0-6)
(Art of Living)

sU136  waluladirdesiiandeddludinusesiiu 3(3-0-6)
(Technology of Appliances in Daily Life)

sU137  wieluladnsdeasiuuyud 3(3-0-6)
(Communication Technology and Human)

SU138  nlihAudiaUszaniu 3(3-0-6)
(Electricity and Everyday Life)

SU139  msiauIn1gRiln 3(3-0-6)
(Leadership Development)

SU140  wialuladndssunalnu 3(3-0-6)
(Renewable Energy Technology)

SU141  msuAleynluuaseassa 3(3-0-6)
(Creative Problem Solving)

SU142  ausIlu 3(3-0-6)
(ASEAN Music)

SUL43  gun3enmuien1sils 3(3-0-6)
(Aesthetics of Listening)

sU144  ausludinusedniu 3(3-0-6)
(Meditation in Daily Life)

su145 FapuazInusssulne 3(3-0-6)
(Thai Society and Culture)
SU146  1ASINSNSEIUANS 3(3-0-6)

(Royal Initiative Projects)

SU147  anuezidusRiava 3(3-0-6)
(Digital Imaging and Sound)

sU148  warindsaulne 3(3-0-6)
(Dynamics of Thai Society)



SUL49  MsaUagunIn
(Health Care)
SU150  aneunsisny
(Film Appreciation)
SU151  enudilaluensesssulangalusnm
(Understanding Ancient World Civilization)
suts2  aadaalvedunisaineasse
(Thai Wisdom and Creativity)
SU153  guviernansidesiu
(Basic Aesthetics)
SU154  nseeniuUlazasvassaludalsnziueen
(Design and Creation in Oriental Arts)
SU155  wesngawmmnesuRaly
(Understanding Bangkok through Its Art)
SU156  @aunssuiudennimusssulneg
(Art in Thai Society and Culture)
SU157  dmusssulutinusedniu
(Culture in Everyday Life)
SU158  mseenidsnieiiienunndia
(Exercise for the Quality of Life)
NFUIYINTEN
SU210  nsinwilnediensdeansuaznisud
(Thai Usage for Communication and Retrieval)
Su211 ﬂ’amiﬁmﬁmﬁmﬁummLLazmwﬂumL%u
(Introduction to Language and Languages in ASEAN)
SU212  mwrSueadfiensdeansdnuTamsssy
(French for Cultural Communication)
SU213  awlnewfieniswaudin
(Thai Language for Life Development)
SU214  aw3udiieandn

23

(Chinese for Careers)

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU215

SU216

SuUz217

SU218

24

Ivuuasmsasiauiiugy

(Folktales and Folk Plays)
NM9MUASIngwiten1TIase]

(English Reading for Criticism)
N1SULAUDLTNASNATIAMENIBIBINGY
(Creative Pitching and Presentation in English)
AN UIN MR sazalulad

(English for Science and Technology)

NENIVIANUTURAYOUADHIAY

SU310

SU311

SU312

SU313

SU314

SU315

SU316

SU317

SU318

SU319

SU320

N30SI YLANTIANTUIANN IS TRILETIY

(Cultural Heritage Conservation and Management)
Nuadassruazuinnssuluenssed 21

(Creation and Innovation in the 21°' Century)
INARNINLAZLNATDD

(Gender and Sexuality)

533NN

(Nature Appreciation)

Sndun

(Bird Conservation)
miaiﬁﬂﬁ?ﬁLLma”anﬁiiumaLLaz?iaUﬂiim

(Natural Environmental and Art Work Conservation)
lanveqaumsy

(Microbial World)

dumasidndun

(White Internet)

AIUINEDY WA BUATNA 391

(Environment, Pollution and Energy)

IneFanseazmaluladiiian1sWaILgN9g9E U

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Science and Technology for Sustainable Development)

TanuwiauInnssu

(World of Innovations)

3(3-0-6)



SU321

SU322

SU323

SuU324

SU325

25

Tanuazsansenusedandes
(Materials and Environmental Impacts)
Mapuadniiaes

(Pet Care)

INA51TY

(Public Mind)
welulagazealugnainnssy

(Clean Technology in Industries)
pilaalan

(World Regions)

= I ¥
nauIgIANUUURUIZNBUNS

sSu410

Su411

sua1z

su413

sudi14d

sua15

sua1é

N3IANSLENATUAL IAVINELIR

(Records and Archives Management)
MSINZTALAZNISABEDANINGIAT

(Mushroom Farming and Business Extension)
welulad wedla uazgravnssudalase

(E-Sport Technology, Techniques and Industry)
NAFTIINANSumAlUlaBTIn W

(Amazing Biotechnology Products)
QitnyaviesdiugnszuIunHan

(Indigenous Knowledge toward Production Process)
mima’mLLazmiL‘Euﬁugmﬁ’m%'UQ‘Uizﬂaumi
(Basic Marketing and Finance for Entrepreneurs)

§3N9ANA

3

[
(Digital Business)

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



511 117

513 110

514 114

614 201

615 112

618 120

620 101

600 201

600 202

616 111

616 201

616 202

616 203

616 211

26

nuRITNANIE  Sulitpsnit 104 wiwin Usznausiy
(1) nguATIuguAvdn S 21 miwfin Ussneudas
pdlnmansiugudmuimnsiad

(Essential Mathematics for Chemical Engineers)
wilugrudnsuimnaad

(Essential Chemistry for Chemical Engineers)
Mandfugiudmsvimnaad

(Essential Physics for Chemical Engineers)

WU UUIFINT TN

(Engineering Drawing)

NAANENTIAINTIA

(Engineering Mechanics)

Aennssuliihiiugu

(Fundamental of Electrical Engineering)

@R IFINTIY

(Engineering Materials)

(2) nguAYIdeAy  wIu 74 vdledn Ussneume
ANNAnaseassAlulanvesnaluladilazimingsy 1
(Creativity in World of Technology and Engineering 1)
ANNAnasvassatulanvounaluladuayiringsy 2
(Creativity in World of Technology and Engineering II)
Sennssuaiiidosdy

(Introduction to Chemical Engineering)
MMTAATIERNIFNTIULATAEsE T U LaY
(Chemical Engineering Analysis by Numerical Methods)

n13UseynaIsNIIeAdinAnanstunimnssuell

(Application of Mathematical Methods in Chemical Engineering

AL ULUTHNTUADLN MBS HALLDNALISNIIAINTTULAL]

(Computer Programming and Software in Chemical Engineering)

ABNIALATNAIU

(Mass and Energy Balances)

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)



616 212

616 213

616 214

616 221

616 281

616 311

616 312

616 321

616 322

616 331

616 332

616 333

616 334

616 335

616 381

616 382

27

QUVNAAIARSVNIIAINTTULAL

(Chemical Engineering Thermodynamics)
AUAANTNINIAINTIULAL]

(Chemical Engineering Kinetics)
naeansaznisanelouvedlua

(Fluid Mechanics and Transportation)
NILUIUNITNIIAINTTULAL]

(Chemical Engineering Processes)

AN UNATAFINTUIAINTTUAT 1
(Technical English for Chemical Engineering 1)
fugnuuaznsufinisiemanudeu

(Heat Transfer Fundamental and Operations)
fugnuuaznisUfoRnismsmewmaia

(Mass Transfer Fundamental and Operations)
wialulaguazwinnssunisienssaad 1
(Chemical Engineering Technology and Innovation 1)
wAlUlagLAZWINNTIUNINIAINTIULAL 2
(Chemical Engineering Technology and Innovation )
nsuiinisiangmheuarnisesniuugunsal 1
(Unit Operations and Equipment Design 1)
NTASNULUUTIADILAZNTINADINTZUIUNT
(Process Modeling and Simulation)

NATANTTUIUNITLAZNITAIVANNIIAINTTULAL

(Process Dynamics and Control in Chemical Engineering)

nsudRnsememieuaznisesniuugunal 2
(Unit Operations and Equipment Design II)
AmnssuufAzeiaiiuasmsenuuuiaiesfnnl
(Chemical Reaction Engineering and Reactor Design)
Awdangunalindmnsuienssuwnil 2

(Technical English for Chemical Engineering i)
UftRnsimnssuadiiugu

(Basic Chemical Engineering Laboratory)

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(2-3-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-0)
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616 383 UjUANIIMTUZUANSIRNENUIY 1 1(0-3-0)
(Unit Operation Laboratory 1)

616 384 N1SENIU 1(laifeandn 240 Halaa)
(Practical Training)

616 391 szLUpUITITelumimnIsIuLAl 2(2-0-4)
(Research Methodology in Chemical Engineering)

616 392 1AT9UIFINTIULAL 1 1%(0-3-0)
(Chemical Engineering Project 1)

616 401 LATYFAIANTNIIAINTTULAL] 2(2-0-4)
(Chemical Engineering Economics)

616 402 iz‘uumaﬂizﬁuﬂmqumammsu 1(1-0-2)
(Industry Quality Assurance System)

616 411 ANUUABANENIIAINTINLAL 3(3-0-6)
(Chemical Engineering Safety)

616 431 NM1599NLUULTINUNITIAINTTULAL 3(2-3-4)
(Chemical Engineering Plant Design)

616 481 U URN1IMsUNURNSIRNIEMUIY 2 1(0-3-0)
(Unit Operation Laboratory 1)

616 491 1ATILIAINTTULAL 2 3(0-9-0)

(Chemical Engineering Project II)

wnewe: * nuneds dndnwnneudesamedoulaglitumbheinsiuludunilwemdanans
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(3) ngudvnden Iwiulidtdesndt 9 wiledn

UAD.2

lunqudviden dnAnwanunsaidenseuiieadulaly 3 nqudwn lawn nguivn

AUASUNNTATIMUVUTIABHALNITTNNDINTEUIUMT NRUIANATUNITITY uaznquIvdaasy

waluladwazuinnssy Aase Ul

nguIdaINN1TEIIUUUTIREUAZNNTINRBINTEUIUNTS

616 432

NSMANLIENGANIIAINTIUAL

(Chemical Engineering Optimization)

616 433 N1SASNLLUUIIADILALNNTIATIZINATANTZUIUNIT

616 434

(Modeling and Analysis of Process Dynamics)

ANSANUIUNIIFINTTULAL]

(Chemical Engineering Computation)

NHUIVIFUEIUNTTIY

616 442

616 452

616 471

616 472

616 474

616 492

NSLUIUNNTNOALLDS

(Polymer Processing)
AN TULALTIN A NS UIAINTTULAL

(Biochemical Engineering for Chemical Engineering)

AMINTIUNTLINUG AN
(Catalytic Reaction Engineering)
NIV HUNANYULANIZYDIRISIUGNTEN

(Characterization of Catalysts)

Aenssulnded

(Electrochemical Engineering)
TASIUIAINTTULAL 3

(Chemical Engineering Project Ill)

ngudvduaTmalulaguazuinngsy

616 412

616 421

616 422

616 423

nsInn1sANUananelunTEUIUNT

(Process Safety Management)
walulaguasuInnTsumBIAINTsuadl 3

(Chemical Engineering Technology and Innovation III)
enssunsnaunsudTnsAoanas MSHANLAES TSI
(Petroleum Refinery Engineering and Natural Gas Processing)
NEUIUNTIFINTSUTIRS AL

(Petrochemical Engineering Processes)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(0-9-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



616 435

616 441

616 443

616 451

616 461

616 462

616 463

616 473

616 482

wuIRITNAeNEs  uulitsenin 6 wdienin
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Lﬂéaﬂﬁafﬂmﬂqma’mﬂiiu

(Industrial Instrumentation)
AmnssutazuInnITUNOANes
(Polymer Engineering and Innovation)
NSAUNRITY

(Energy Storage)
Amnssuniauinden

(Environmental Chemical Engineering)
wielulafidounulugmamnssy
(Industrial Membrane Technology)
nsainsuAiazaly

(Solvent Extraction)
Amnssulasledda

(Cryogenic Engineering)
nstssUisengnavngsu

(Industrial Catalysis)

widelagiumadmnssundl

(Current Topics in Chemical Engineering)

a

Tdandnuilaanynaednluseaudiyym

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3.1.4  WAAILNUNITANEN
Ui 1 mensdnend 1
SRAIY Fosrein UIUAULAN

(u-U-w)
SuU101 AavzAauing 3(3-0-6)
SU201 MwdangulugaRIva 3(2-2-5)
SU301 waloshug 3(3-0-6)

SUxx Fndentumnaiudnuiily 3
511 117 adlaranitugiudmivimnsiad 3(3-0-6)
513 110 wilfugudnsuimnsed 3(3-0-6)
514 114 Wﬁﬂﬁﬁugﬁuﬁm%ﬁmmmﬁ 3(3-0-6)

UV 21

U1 mensfnwd 2
SHEIY Fosre3n I1UURULAAN

(u-U-u)
SU102 Aavnsadeassa 3(3-0-6)
SU202 mmé’aﬂqmﬁamsﬁamﬁmmma 3(2-2-5)
SU203 Vinvensieansesisaieassd 3(3-0-6)
Su401 anududuseneunsiduindeuninngsy 3(3-0-6)
615 112 NAAAASIAINTTU 3(3-0-6)
616 111 Sennssuaiibecdi 1(1-0-2)
618 120 rmnsaulvifinfiug 3(3-0-6)

FUIUIY 19
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Ui 2 mansfned 1

IWEIVN Fosre3n uUIUnLEAN
(u-u-u)
SU402 UINNITULALNTDDNLUY 3(3-0-6)
600 201 AMNARasNaTIAlulanvuvaluladuayImIngsu 1 1(0-3-0)
614 201 WU UUIFINT T 3(2-3-4)
616 201 MMTIATIZINIIFNTTALIAIL 21 T8 UL LAY 3(3-0-6)
616 211 ABNIALATNAINU 3(3-0-6)
616 221 NTZUIUNITNINIAINTTULAL 3(3-0-6)
620 101 TARIFINTTY 3(3-0-6)

32U 19
U7 2 mAnsAnwdl 2

WEIVN Fosre3n UIURUEAA
(u-U-w)
600 202 AMUARaTsasIAlulanveunaluladilazimnIsu 2 1(0-3-0)
616 202 N13UsEynAIsNIINeAdinAanstunIAINssuell 3(3-0-6)
616 203 nsrulusunTuABUN LA DL IO WALITN 3(2-2-5)

AAmnssuLAll
616 212 QUUNAAIARSNIIAINTTULAL] 3(3-0-6)
616 213 AUANERN TN TIULAL] 3(3-0-6)
616 214 nafansuazn1saelouveslva 3(3-0-6)
616 281 ABINENATAFIUTUIAINTTUAL 1 3(3-0-6)
UV 19
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U9 3 AANSANYIN 1

UAD.2

IWEIVN Fosre3n UIUAULAR
(u-U-u)
616 311 ﬁugmuazmiﬂgjﬁamsmammm%fau 3(3-0-6)
616 312 fuguuagsufoRnsmsemina 3(3-0-6)
616 321 waluladlaruinnIsumIamnssuai 1 3(3-0-6)
616 331 nsudinisiangmihewasmseenuuugunsal 1 2(2-0-4)
616 332 NNSESIUUTNADIULAZNNTINADINTEUIUNIT 3(2-3-4)
616 381 AMwdangumaliadnsuimnssuai 2 3(3-0-6)
616 382 ﬂﬁﬂ’amﬁmmimﬂﬁﬁug’m 1(0-3-0)
616 391 seideuInidelumIrnsssuall 2(2-0-4)
FUUIU 20
U7 3 pensdnuil 2
eIV Fosedv UIURUBAAN
(u-U-u)
SUxxx Fdonlunuanin@neiialy 3
616 322 waluladlaruinnssumaiainssuedl 2 3(3-0-6)
616 333 WATANTEUIUNITUAZNITATUANTINIAINTTULAL] 3(3-0-6)
616 334 nsudinisamgmiisLagnsesnuuugUn sl 2 2(2-0-4)
616 335 Amnssuufizeaiiuagnisesnuuuiaiesufnsal 2(2-0-4)
616 383 UURnsN1sUfURMSwIzndIY 1 1(0-3-0)
616 392 TAssnuimInssued 1 1%(0-3-0)
BLIGLRIGE 6
3UUINU 20
Uit 3 mamsfinuggiou
eIV Fosre3w FIUIURULAN
616 384 AMSHNU 1*(laideanin
240 l319)
FAUUIU -

vianewn: * vaneds dnAnwmnaudesamedeulaglidumefnsindudnmiiemangns
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UM 4 AAnISANYIN 1

UAD.2

IWEIVN Fosredw 1UIURUAN
(u-U-w)
616 401 LATYEAIARSNIIMINTTULAL] 2(2-0-4)
616 411 ANUUADAAENIIAINTTULAL 3(3-0-6)
616 481 | UfUAnsmsuuRnsianiznule 2 1(0-3-0)
616 491 | 1AS993AINTINAL 2 3(0-9-0)
I udenlurInIvIane 3
FUIUIU 12
U7 4 mansfnedl 2
WA Fosre3wn FUIURUWARN
(u-U-u)
616 402 FEUUNSUTENURAMNINGAANNTTH 1(1-0-2)
616 431 NN599NLUULTUNIIMATTULAL 3(2-3-4)
P NFONIUNLINIV AN 6
FAUIIUIU 10
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3.1.5 A195U185187Y

SU101

SU102

BuINIYIRNWINY

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

mmmwﬁyﬂuﬂmmLLazm’mmmaqaiimwa Nuadassandaly vaudad
AaUzn1sudans AaUuRnanssy AuRs 1uBENWUY wazda1Unenssy Tavedlneuay
aUszma uazanudenlewnguniemans

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.

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

N1TYTUINITAITTEUS H1UN1TIANITITeUNITAUUUULATINITAL8AINTTY
a¥assd mawauinuzamadufiuasmadudenuid invensinsedeans sinwgnns
LFeUSKaZNIINI9IURE AT 19ETTA ANUTUR YO U B UYULAEdIANYRIUNANY
nsUanileendnualiay inusssuvevninendedauinsiinuidndnw lasinisaineassd
TusifuiiaulaneldmsquaresenansdfivinuiileliAnnsiuivdenisiasuuas

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.



SU110

SU111

SU112
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uywdiun15a31eessa 3(3-0-6)

(Man and Creativity)

' '
a A

’ﬁwmmiﬁuamuwﬂﬁmaLLaz‘u‘Vl‘UW]GU’e)qmwaﬂlumia%ﬁﬂasiﬁﬁgdawLﬂummﬁu
uayr3Usssn Fadusngruvesamnuaiyresdinuayudludiusig 4 Aduidesnnlusu
atfoandsilagtu Jedefiferonisadieassd nvuiunisaiiasse SnunsuaskanAnYes
nsa¥aases raenuNanIENUReLy YT RluLaryealty il Tasnisiinsiesitoya
Tulsvimivse imans uazanuuuesuesmandsng 4 Afgtes

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.

g1u 3(3-0-6)

(Home)

[ '
A =

LWIAR dnwazVILATEERa N1silles daruuaz TuussIuYeA1Itu AUTuNuN
walwlaBuayniseanuuutiu maanindutiu Tuluusunvesnisvieadisalaniimg
ANUund aulsdu mswswa wazmsiiauennduyd

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; g¢lobalization; nationality; homeless people; deportation;

presentation of nationality.

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

AUNNNY TINYIA1ENT LATTATNGILNIAIINGY N15TANITANINEY Ddvaieay
ﬂaEgVIS‘Lﬁmmmqmﬁwmﬁmmﬂ N1500NNAINGY 8191T LAz I1HNER

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

mindfulness practice.



SU113

Su114
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MsRRIULAZIENNS 3(3-0-6)
(Asking Questions and Methods)

ms@?@ﬁﬂmugmwumﬂ o AUANARSULAZANVTIY sRernanLiead AL LA
A Bnsmesini nisissalneysannismanuasfad

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.

walulagwagulan 3(3-0-6)
(Disruptive Technology)
AMIINNTTUIUNITNATAVDIUTANTTUNALULAE AudIAuounalulady

a [

Juadou as1ayarnaznIsulaniuasegna Ineimansteya Jygiuseivg svuy
Uszanananguiug uwesilauvisassnds gsnawmalulagdiunisiuiaslasee Uyl
¢ A a o v
qiﬂiimaaulau LazALlUlagdu 9 NYIVDY
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 technolosgies.

mmstﬁaq%mw 3(3-0-6)
(Food for Health)

mmi‘ﬁugmﬁEJ’JﬁummﬁmﬂﬁmmﬂmiwmEJ 29AUTZNIUDINNT quanue
ye301MsUgunm a3 lilddndruiulse guidunisfudsemiuemstugunin
Jgulawuinig Tsaannlawunnig ’mﬂm‘sUuL‘ﬁau%mmiauammmiLLawi'ﬁ’qﬁmsﬁ
ANUUaDANEAUDIMNTUAZNNSANATEINUSINA

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.



SU116

SU117

SU118
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Aavzadelnaiuasswadelulssnalne 3(3-0-6)
(Modern and Contemporary Art in Thailand)
e JUkuy kaganuad oulmvesfavzadslnduassuadeludssinelng

a a

nsildgukvasandaveineuseang avnSnaandavzaielniveansIunn NaduLay

[y

wnANAnlunsasNasIAvesfatiunudAgy
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.

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

wawémmﬁwuﬁismmmsLﬁuiué’ﬂuﬁaﬂz N1509NLUU kazaaUnenssuaintase
W8Sy N13les Iy LAsEga Inerrmansuasmalulagludulan

Visual cultural products in art, desien and architecture influenced by
philosophical, political, social, economic, scientific and technological factors of a

global society.

danUnenssunazfadslua@ensiuaanidesla 3(3-0-6)
(Architecture and Art in South East Asia)

mssduguiiduiusfugiamaniuazsruuinm faumsnaseiRamans af
AL fnaEun Tamusssy aantnenssuitudy Waunnsmesandnenssy Aadsuazusan
msantnenssuiiiiendes wazanidnenssusiuadefiduendnvalvenafens Suaen
BEN]

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

contemporary architecture unique to South East Asia.



SU119

SU120
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N381UITTUNTIUL BN TWAILIAMAWT R 3(3-0-6)
(Literary Reading for Life Quality Improvement)
ATNIT9URATAAITANITTUNTTN UTLLANVDIITIAUNTIU @15d1A I uITsunITu
ANANYDITIANNTTY Uselevlvanissanssulunmsianaaunindin
Methods of reading and analyzing literary works; literary genres; themes in

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

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

o w [ 1Y

AnwrdIAUIaIdInNLaE TUsTUInelUA I UUTEIRANENS ANAUILALAINULTD

o

a

Uszinel auns winAal wazdnusssunisusianig

fruAnwvenanIuf

Main characteristics of Thai society and culture in the ligsht 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)
awdiugnilumsiuiuiiedifsniosiunnsmauilulszsnalng uazondou
Sufaudnsinaunssiimsyaninevesdin
Fundamental knowledge of Buddhist ways of life, from birth to death, in
Thailand and the ASEAN countries.

A5 89Uszand 3(3-0-6)
(Applied Meditation)

N1538usNaEY warn1sHnaunsUseend Kufanssuduaiun1svauInuLes
AUAMEIIN V3LTITU UATAIIUANATINATIA

fins@nwuenanui

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

Field trips required.



SU123

Su124
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WP TuFnunInusTsy 3(3-0-6)
(Ways of Life in Multicultural Society)

audila nsTuduTausssuUsendiinuionssufiiienddes 38330 o1dnuarnis
MsaTinvesnguansing 4 fegsmiuludsaunminusssy ienrundladtunas fulas
N38g3IUNY

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)
N153A5IENIINGIUAUUTETRMENS N1541D3 LAsEgRa diaN wasUsIngn1sainig
sssuvRvenvmnsaiddiylutiogiiu Weulsavmmsaimandutunansenusiodenulan
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)

AU YeInIsAn AuAawuULdumara N1SRMBANINY N13AMTIIATIZ
wazdaAIIEd NTARLUUINYIAIEAT NISAALTITEUU N1TAATINTUAY N1SAALUY
45798590 NSAALTUIRNTTY

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

creative thinking; innovative thinking.



SU126

su1z7
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Aausuasdeviualisussyndinayuvy 3(3-0-6)
(Contemporary Applied Arts and Media for Community)
NSANYINUNAIDE1 WAIUINIT WAZATEUIUNITAN 9 vesAalsiavdosivae

=

Ussyndvalanag Tuan uazey fueen Alfilomsiaungusy dmsudufusuuungion
Tumsasassnanuuasiesesionmanauilifenies

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.

nszurunsiBeussuudydnualludnassuil 21 3(3-0-6)
(Learning Processes of Symbolism in the 21°' Century)

i1 NILUIUNTITEUST UAAITAAIY spuuddnualidanuuananaiuluusas
Fausssy anudilassuudydnualiunngluanissed 21 diudeswaiesig o
mM3euinasadinluaniunsaifiuasuly

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.

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

ANUNANY AIUAR TTNIT ATEUIUNTT MTAANUNNAAUE AmuaseEriingluaIy
wana NN Tausssy nsesieidssinudguisiuaty d1dnni9asesssy
ANNTURATDUADAULDILAZEIAL

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

consciousness; social and personal responsibility.



SU129
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vinwEnsiviviuasaumauazie 3(3-0-6)
(Information and Media Literacy Skills)

ANUAAYVBINTIATAUNA Useinnvesdeansaune 13 oslletiodu wagnis
AaLdenuvasansaumali an1sadisuLazn1se19dadeyagunuusig 9 ATz
nsrUIUMINARAITAUmNA @3 mlun13TUIINEIs wazANudNRUSYRIENTaULTAY
Uszhunenisidles irisugia dnunaziausssuvosdnulinsuuny

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.

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

AUNUNY ANUFIAYVDINITAA NITARNUNITNNUVBIANDY NITAA YINYLNITARA
Tinwgn1saniddnlummssy 7 21 wwanansiamnnisanfienmudinuas ey

fiRnssunenannuil

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.

mMssan1sansaumaledy 3(3-0-6)
(Introduction to Information Management)
LLmﬁfﬂ‘ﬁugmLﬁmﬁ'umié‘fmﬂ’lia’liaumﬂ miiwim%nﬂa mﬁ@m%ﬂwﬂ’a%a
n13ATIEkagnsiaueteya NMsIuaiAldeya n19YII8IURAENITULAND
NSUAN
Basic concepts of information management; data collection, preparation,

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



SU132
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Tanuazansaaniluaianssei 3 3(3-0-6)
(Earth and Astronomy in the Third Millennium)

Usingnisainiesssuviavulan usseanialan n1sneInsainisgndeuing,
ﬂ’liLﬂ§SULLUaQaﬂWWQﬁBWﬂ’]ﬁLLagmaﬂix‘V]‘U Ui’mgmiajmamiﬂmam% NsANANITA]
NSRS sruvdIezlazagny n1sUsegndldludiinuszdntu Usingnisaluag
wnsafluaiansui 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.

mssan1sieandanluniaidou 3(3-0-6)
(Household Environmental Management)
nslduassrsurfidiomsoysnsndanuluadaudou ameysnti maoyfnbdild
melutu mssvuigomasuuldlindsnu nmsdauenyanes nsndnyanes n1sianTs
yarlogdunseluniiisou
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.

v v a I3 = =
ANTBUINNATUABNNAADS AlUlagaNsaUMALAZNITHRENS 3(3-0-6)
(Computer, Information Technology and Communication Literacy)

UnuImMagANEAvInauines malulagasaumatasnisdeansiutagiu

(%

wnltfiluounan Armdiiug mMsUszendegniaiaassd msdnwianuiuas ngvsne
LL@SQ%SﬁiiNﬁLﬁIUTﬁQQ

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.



SU135

SU136
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Aauzn13A1399730 3(3-0-6)
(Art of Living)

N133A5EL08UAIN NMIANAUIYATNNINKATUITEIMEIRY UNUIMLAZAILTURAYEY
Aensauafiuardian MIANTIIATIEE NsAeaTUATNITLARIBDN NTATINAIINET
THAUTIn ussdunalalunisadisaudnialuendn afesssulunisaunaznig
AT

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.

waluladinsesilaniaddluddnuszsnsu 3(3-0-6)
(Technology of Appliances in Daily Life)

[

WUFIUVDS

3

ANunIekarITauIN sveanalulad svuu naln nihn wavaunsal
wnsostlainsosldlutinusedniu
Meaning and the evolution of technology; mechanical system, working

function and basic equipment of everyday appliances.

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

Ffauinsveunaluladnisdoans wmaluladnisdeanslutiagduuaziualiy
Tuounan Fumesidnwisassnduaznsthlvldonludinusz1iu Soanamuazain
Uasnny

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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InWHnudIaUsza1u 3(3-0-6)
(Electricity and Everyday Life)

nsnaandseulndatnurs indsnu waseiing au Uity wavuiasssued
nsaedneuarImenasulidi nswaneltn msdenldaunsallvdin n1suseidiy
ANvasaivesszuulni Amsuszndalniludiuine dy ermsdiinaulazlssu
gnaEvnTIN MIrdauaznslindsnulnihogiedsdu

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.

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

N ALADINITVRIMYBIRarn1Ie 1 inwrdndulunisidudin nswaun
AR AULANF1aYesiausssHd T nsasheiiy nsasieusegsla uyveduus
mMsuidgym mafadula mavimsmnudauds msdeasuaznismuny waznsinnng
AALATER

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.

WALl ATNAITUNALNY 3(3-0-6)
(Renewable Energy Technology)

AIUMNEVDING 1 IUNALTY N15Asundsunaunudundsnuaud ouay
T mdsunaseniing ndsnuay ndsnui wduandaula nsdlfnwvounas
NHIUNAUNUNSLE DN TUAZNITIANITNA I UNALNY

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

Uy Jadeuarannnveadgui nmsdrladyn guwuvvesdgmn Fumou
nsuAlatym fupouds msAniiensiadule msuﬁ”lmi‘]zgmé’w%u’umau%%‘ NIANLY
InganazuuIAn mnudeiienazauduiusiu undelinveadeya nmadlafinives
foua ndngu Terfiaaienudivananazauindede

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.

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

aupsludsznauondou UsySamansuasiamunnsaussluiiuil Sausssuvanves
oNToU Nquinuas 1A3edAuAT A3 Inasddny Aaluauniondeu armduiusues
AuRsNURaUTMUETTURILENG o anndagiuvesnunIedeu

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.

gunIznNuieanIsile 3(3-0-6)
(Aesthetics of Listening)

msflamadnaznsiingsiosdlszneuaun’ msvszgndldRavznmsilafionns
WALINSSEUIN I UALATLAYNTIANSlAUAT

Listening and analyzing elements of music; applying the art of listening for the

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

n3ausludinused1iu nanuesn1svinaNis 35n1vinansuuuag o Yselewd
Vo35 lUTInUTEIIU MIRTEULAZAIIVINNU @1NSAUAITINNITAINLATEA AUEALY
Y04AnssIHluNHnauSuaznslddinUsedniu

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.

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

é’ﬂwmzﬁugﬂusuaﬂmaa%wwmwﬁﬂ Fiauuarmsdlewesdiadlne lnefiansanain
Wannmsvesdruwar Taussy nszuiunsasunatarmsususivesdeeulng s
Rovlwastapmeing 4 Aflkare3ddimesszensludsastiagsy wy Tausss wliduuasdie
ymsmsUeuUaduetnanvesdsning

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.

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

U Anuviing Lazanuddnesmansnsesn anuduinvedasimsnsesvais
Tunszumasn nsyUsiunsung i naen agla Tassmsiieatuiv 11 U1 078w uazdemnssa
vdnUivaveaasygianeiios nauilval uumensUssgndliifensiaunnuies quvy
APy wazUsEmAf

finsAnuenan 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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Mnuazdening 3(3-0-6)
(Digital Imaging and Sound)

Tassasa ndnniadosiu suuuusng 4 vesnmuasidesiieglusuresiava 3501
%19 nuazidesfifimsnaunauiueg s zauAnduruTinua

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

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

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

fimunsuaznsasunlamesdinulng nlivdsnuusiamans usanimussu
Qiideyayn wagAnonluduniw 5sunTsu Aavs Aawinude madesnisunases
wisugRuardenL avamansgnusuay 4 idkarednulng

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)

L.meamig]LLamuLaqﬁm%’UIiﬂLLazmmiL?jUﬂwﬁaW’Tu wé’nmﬂ%mﬁyugm
wAnSnuTiESuems Sunsefiinainnslden uaglnwaneande

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.

ATNYUAIIING 3(3-0-6)
(Film Appreciation)
pefUsznOUugIUALANT 9 vosnmeumsTidnasieluiulassasns aaudun
Usziam uavalednisiiaue Wiewanneanuiuazanudlarenmeunslugiuggvy
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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anudlaluansesssulangalusna 3(3-0-6)
(Understanding Ancient World Civilization)

[

AUNUIYUDIAIIDITYTITU ‘Ui%’ﬁlﬁLL@Bﬂ’J’]ﬂJLﬂum’]sﬂaﬂaﬁiﬂﬁﬁimiUi’]Mﬁﬁ’]F’]EU

o

'
v aAa

ANUMTBULAYANLLANA1IBINARE RN ST T SN BT nasedsnuuy e ludagiu
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.

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

AR ANy Qivieddaussse mumsaiassAsndmsussenaaniUad
Tudsaulnesausefnauistiagtu

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

modification in Thai society from prehistorical period to present.

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

GU’eJ‘ULGmLLazmmwmamaaquw%mam% mwﬁﬁdﬁwmwmm UsziRuumaLay
ﬁﬂuww@fmmm%mamuw&ﬂmwiazqﬂaﬁa LﬁaLﬂuﬁugmm’mﬁ@LLazmmvff’ﬂﬁﬂu
Auanen suazsdulselerdsoniswausadouuaziatsaugralunisussidugue
aruiiludguvRemansuarluinusyin iy

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.
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N1999NKULLATES19ETIA luAaUznzTuRaNn 3(3-0-6)
(Design and Creation in Oriental Arts)
nsTUIUNIskazUSUNTRsadsassAluRaUsay Tusen lutisauazitudiss y
MSHANNATUYDILLIARLAZIENT SuneliiAnnsiaLdusULUuLaEdnvuzaNzLflD
Huuummsaineassd uazUszgndlifumansdu o
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.

NDINFUNNEUAAUE 3(3-0-6)
(Understanding Bangkok through Its Art)
sufaUnssulunsamiuiunnsveailesdausefnaunsestiagtu
The art of Bangkok and the development of the city since the past until the

present days.

Aaunssunudsaudausssulue 3(3-0-6)
(Art in Thai Society and Culture)
suaUnssufuTmunsvesiinuuas Tanssainedutefnaunseistiagu
Art and the development of Thai society and culture from the past to the

present days.

IMusssuIUIInUs2INIU 3(3-0-6)
(Culture in Everyday Life)

AIMUANY ﬂ’J’]QJﬁ’]ﬁi‘g ANYUZLAZLUIAANITIRIUSTTH samﬁammwmﬂwmama
SausssuludinUsedriuvunansnisiudsuwlaswesdenusivase

Cultural meanings, relevance, characteristics and concepts, including cultural
diversity in everyday life in relation to the transformations of contemporary

societies.
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n1seanidanieiieaanINTin 3(3-0-6)
(Exercise for the Quality of Life)

mmilﬁméju AUMHNY UL WagIULUUYBINITOBNMNNEINTY NANNITUAY
MW N1580NMAINY ANUINELATANEIAYVDIAUNINTIA AUEIAYYBINITEBN
Adsnefugnm@in msidensuuuunsesnidameliiewaunaunindin

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.

Medangulugaflva 3(2-2-5)
(English in the Digital Era)
P U = Ao o vy & ! Y = &
N’e]‘LJVLGU S UAANEINUNENTITNATRIUAIWIDINEG WLEINETT ANLATESAU B1 “U‘L!VL'U NIBUNANTT
[ LY d‘ d‘ = 1 5 1 [ é’
NAFRUNTWYIBINEINNADTUUNATDUNTWIBUNENEUENT LA IEAU B1 ‘UUI‘U
AIUUTZNIAYDINTINY IR Iéj%J'Uﬂ'ﬁEJﬂL’?UIﬂjé],@QaQVl%LﬂSUL%EJUiWEJ?JGUW SU201
NsWAEYInYen1sile N15e N1581U kaEMslgun1wISIngwien1sdeasiy
Na o o v o < A A = vy aa o
FINUTLANIU mﬂﬂjmmmﬂqwmumemﬂ,umiLiaugmamumﬂuqﬂmwa
Developing English listening, speaking, reading, and writing skills for everyday

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

Awdsnguitonsiesnsuunei 3(2-2-5)
(English for International Communication)
Fwdefunie : SU201 nwigangwlugandvia
Joule : InFnundifnanisnaaeunsdinguusnidn dusseiu B2 ulU wiedinans
mmaaummé’aﬂqmﬂﬂamﬂ’wmaaummﬁuﬁLﬁa‘uwimgmsfizﬁu B2 July
auUsznIFreIunIeas lesuniseniulifessamelouseuseds SU202
NSNAIUINNYEN1YIDINGY mﬂﬁluwjummimmé’mqw n15ldnIwdanguniy
Snquszasd nsldnsingquiuiadssiieodoasluiumnuinduas Sausssunwsu
nanviangy
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.
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Winwznsaeasegneadedssa 3(3-0-6)
(Creative Communication Skills)

WENNI5E 9E1T N198 DANITAILIIUATYINAZDITUNIE WNWENI5E 0d1508 719
assassrnaziiuszansnmluwiasfinainvats nsdeansinuSmusssy nsdeasuiy
dodsnuoauler] MefiviuAdva

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

and effective communication skills in various fields; cross-cultural communication;

social media commmunication; digital literacy.

nsldnrenlneiiienisieaisuaznisiudu 3(3-0-6)
(Thai Usage for Communication and Retrieval)
Winwenslinwlneionisieans wiasdeyadmsunisAnwduail 38nsduau

v = ¢ v ! aa a oA A
GUalla"i]']ﬂﬁ@@au‘lﬁuLLaggqum@%aﬂﬁgLﬂmmq\i i A5N15UTELHUAINNUNY BODUDY

U

| ¥

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

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

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

dnwazihluresniv mitidaniw ArmuAnA1sEIswLYEd U e
ANUAIDNYT Iﬂix‘iﬁ%’]ﬂ%@x‘iﬂ?‘tﬂ ﬂ’]ﬂ%ﬂ?‘lﬂ’]@’]ﬂﬂ%U%ﬁ/ﬂﬂM mimﬁauuﬂawaamm
Arwdiiusszrinen e iuden Saussan waggaunisal TNinIsiuatw nsieu3
AW NMIAOUN UAEENBUETIIUT8INY way TRILETINTBIUTHNANNS o Tup gy

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.
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MusaaaionsaoasEu T aussY 3(3-0-6)
(French for Cultural Communication)
Vinwensaoansnend S ssdusudauTausssy nsindunislEeme diuu
uazlassainsuselondivsnzanuazgnsios
Basic French communication skills on art and culture; practice of using proper

and correct vocabulary and sentence structures.

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

n1sseusA wlng n18uTeTeians n1sitesdulandny n1sdnaueaIuAn
miﬂ'ﬁumﬁﬂmmiﬁﬁﬁ%a&haéﬁﬂuﬁmmLwiﬂsi’faagasd'nmi

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

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

AU TN 3(3-0-6)
(Chinese for Careers)

v IS v v a 2 dglj < 1 IS
‘Viﬁﬂﬂ’]iLsUEJUG]'JE]ﬂUiﬁ]HIUiS@UWUﬂWU n13Enn1Tila ATIWA N1IDTU IETNIILTVYU

[
fa

PNAANITILALITDTUDITN Anwrdnusiusgeilos 300 /3 lassasnuaziuuselen
Y 9

Principles of basic Chinese alphabets; practice of listening, speaking, reading
and writing with vocabulary about occupations; studying of at least 300 Chinese

alphabets; language structures and simple forms of sentences.

Jmunaznsaziaunutu 3(3-0-6)
(Folktales and Folk Plays)

Usuunm nwaiziasismsAnundmuitutu msavia uwasmsuamsiutn U fme
anm@ndniany wazanuideviesdu Iemsinnudiiusseninedunasnisagiauriu
FaPdaT IRIUSIIY

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.
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nssIuNTISIngsiensIasal 3(3-0-6)
(English Reading for Criticism)

N1IWAUITINYEN1T8URALAAIIN N150AUTIERIRIUNUIBLALAUAIVBIAIUN

a

ﬁ’mﬁmﬁﬁgwu,m'qLﬂummﬁmqmazﬁiﬁﬁ’umiu%Lﬂummé’aﬂqw wazN133I9150d
oy

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.

ASUNEUBLTIES19ETIARBATWNBINE 3(3-0-6)
(Creative Pitching and Presentation in English)

ﬂﬁiﬁWUﬁﬁﬂwzﬂﬁwj@ﬂﬂ‘tﬂ’gﬂﬂﬂ%ﬂﬁ’lﬂﬂi%U’Juﬂﬁﬁﬂ’jLﬂiﬂzﬁLﬁ'aﬂﬁﬁﬁLﬂ‘ua
Weasneassd vinwensyanazmaian1silaueHIuIUA BT TIUNYT VINWENNT
vhiauenanusen v ngudsaineassdluiiyuvu nsinldawsanguiundesile
Foasuarnmainavsluuiunmaivinduvainane

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.

MEBINgEEINsUINeIMEnsLaznalulal 3(3-0-6)
(English for Science and Technology)
Asmu1Tnven1en 1w sangud s uluanvninermanswazinalulad
nsviamidlaussifudagiumdneimansuazmalulad msfiuyudninade
nsLETuasIinYeNsUIEUBLaZYINYENMIRBUlLUS UM Imansuazinalulad
Developing essential English language skills in the field of science and
technology; understanding current issues in science and technology; expanding
technical vocabulary; enhancing presentation and writing skills in science and

technology contexts.
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¥

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

anudunaes n1sfivinsiunsivasundawesdanulne dsanlan wazdeay
saulad Anusudnveudadenu n1sdaf1un1IMaTA N1sddIuTINAUYUTY wasdn
GUGRERTE

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

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

N150YSNYLALNITIANITUIANNISIAIUTITH 3(3-0-6)
(Cultural Heritage Conservation and Management)

ANNNTY LUIARLAENguLA 8afun1seysny uazn1sdan1s Tausssy
AUNAINNAINITAIUSTTN WIANN1STRUsTTNTUAaslaLazdudeslyla usannig
aniinenssy aodnenssuiud uwasgury wiaslunuafuasiuiivssifaans
fifisSnuriuaznofad wumnamsdanisusanmeiausssuluuiunsanate nsvisadien
SausssuLarMIAonNmINg

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.

uadassAvazuianssuluanassed 21 3(3-0-6)
(Creation and Innovation in the 215 Century)

Use3R fin nszuruns wadugrsuazuuiliuresnuadisassduazuinnssyly
AMIS5ER 21 NsadraduuadeassATidnuSuRnveusedeny dldgnsidunafies

o
AU

Cafle

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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LNASATNULAZINADD 3(3-0-6)
(Gender and Sexuality)

WUARAE B UNA WA e d USunmienisiiies dieu wazSausssufiteny
Usgnavasnuasivuaunumvesanuduindgs anuludue wasimeniadon wuide
Fesdnslusiineazaviunmsiadeulmmsdnuiioondesdns wavaniunsaline
an e ludagiu

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.

5ITUYIRIING 3(3-0-6)
(Nature Appreciation)

AUNAINNANININTININ mwﬁ’lﬁ'@mzummm%ﬂ?ﬂﬁ%% AMALAZAIUI
YBI5TINYIA N1saiadndinluniseysnduasAusuiinveudadiny

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)

s

N13UN N153HUNYEn dunege1dy weRnIsuNITTes NI mMIshagNsauURug
NOANTIUNITATNTI N1TONEN miaiﬁﬂﬁ
Birdwatching; classification; habitats; singing behavior; foraging and

reproduction; nesting behavior; migration and conservation.



SU315

SU316

SU317

57 UAD.2

nsayinYaindausTsuvIALazAaunsTy 3(3-0-6)
(Natural Environmental and Art Work Conservation)

Arudiugrududsnedeunasninenssssued Jymdudundon nanseny
Y4 UANAIUNIINIEAIN LT kazdinnae@aunssy uTN15YeeTEUUlALAYNIS
vipagdadion mé’ﬂmiﬁyugmiumﬁau%’mﬁqLLmé’aumqﬁﬁimwﬁu,azﬁaﬂmim
mMsUszgndamsFuineImansluniseusnvauindensssuend Aaunssu uazusan
1an

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.

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

Usgleviuazaud1Aguedunignoienisennis gaaInnssunIsiNenILas

6 |1 aa o o Y a a 0 < = U Y al

ﬂ’]iLLWWUW@NHHEﬂu“{j’mUi%\]’YJu ﬂ1{[ﬂjﬁ;aumﬂmmmmmmﬂaamEJSUENQ‘UﬂmLLag
Fanany

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

and environmental safety.

duwmesiilndun 3(3-0-6)
(White Internet)

UIM3ANe 9 Wwp3etnedumesidauaznisvigsnssudiannsednd suanaiu wuu
#1199 nmsldnudumesiiawaznmsldnueaiotiediay nstestudenneiu Ussiou
Auludiuiivesuinisdumesiie nansznuandennay ﬂgmm&ﬁ'mﬁmwﬂiﬂaﬁ
asaumALarnsians TemsuaglimsufiRdleldiueetny wdssdleftannsalday
Walfisseiua sy

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.
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SU318  HuwIndau uafsuasndsay 3(3-0-6)
(Environment, Pollution and Energy)
szuuling wafiwmnad wafivnisernia uafiwniu Yaray NaIULAZHANTENY
ranzgilannimvedan
Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and

its impact on global climate.

SU319  Aneaanfuaznaluladiienisiauiegneddy 3(3-0-6)

(Science and Technology for Sustainable Development)

InermansuazimaluladionisiauUssmaogsadvassiuazddulududaay
AIswgia MIAnw assuguasduadey msdeudineimaniuazmaluladanumas
L?Suﬁiuﬁqmu MsdeansdeassausuaznsadisdoUssnneng 9 A OLARINANTTNIUTBY
Inenmaniuazimaluladidreyumy

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.

SU320  lanuusudnnssy 3(3-0-6)
(World of Innovations)
USveyn winfdn wagn1sasneassAauinnssuas 9 ludagduuazauinn nsimun
n15UsEendlduasn1sinns unumuasHansenuannsiaumalulaguasuinnssy
ARTIn \esugnauavdmy
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.
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JaquaskansznusaauInday 3(3-0-6)
(Materials and Environmental Impacts)

nsutassaniagiialy audRfiugiuvestan Yanlundnsusifinuludinysesi iy
nmsdansvezandan nsiTaanduanlylnimeisene o

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

life products; material waste management; material recycling methods.

msguaé’mfilﬁ”aa 3(3-0-6)
(Pet Care)

v
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Sewiluingrdiunsquadaiideaduieudmiulsndnd nisquanidsednsam
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waztdul1v0sdndla 89 SURAYaUR odnILazdIAl LSATILARANNERTLE ENGWW]E]@JWH
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wazn1steaiulse wunsveeiugdnites nsluiusenaunisueuwasUsenougsnad
d' ¥ v v dy
LAYIVDINUEIN LAY

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

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

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

arudusnifeifuinasisue Anumingvesdnasisay Auddnvein1siin
41571504 99AUTENBUTBINITHINASITULVRIUAAS JULUUVDITAANTITUY WUIAALAY
nauifiiAsrdesduinaisisue JedeineliiAnnisidnatsnsue wazaudnuued
Aeadasiuinansisae nadeulassmafeafuinaisisase

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

contributing to public mind and related attributes; writing public mind projects.
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walulagazannlugnanssy 3(3-0-6)
(Clean Technology in Industries)

NANTENUYBIRAAIMNTINAN AoNaN1IE Nan1eTidnasodsauuazdsuindan
NILUINMTALORIUGAAMNTINOMT GRAMNTIUNYAT gramnssudeauazlondon
9AAMNTILSING 9AAMNTIUWEN UAZANAMNTIUNAERN NITOBNLUVDAAMNTIH
f¥ndAandey

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.

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

LUIAATIIAILNTNARULLINYTTIAY annsiufifinadeianssumnaAsusia
denunaznusTsivesUszrnslundazgininvedlan asentdnaAuuang19vaINae
NNABAINLAZ TRIUETTHURLAN

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.

anuliudusznaunisiiduindoudieudnnssy 3(3-0-6)
(Innovation-Driven Entrepreneurship)
Y] A o <3 < v v = a

‘Vlﬂ‘t-}w/lﬁ]’]LUuIUﬂﬁLUuQUi%ﬂQ‘Uﬂﬁ ANNATEAUNDIVINYEN NN RN §ININT
UIN5IANIT AUANATIETIA NMTIATILY wan1sTUduiusseninsuaraiiiieIdes
funsinnauazaLiugsnatng

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)
wRn nenmMsaduianssurunsEUIuMsAnBeenLUUMTuReY N15TAINL
ety MsszaueuAauiu nsiSeudiiunmaaesuURkez e uNTaE19E5198556
Concepts and principles of innovation creation through the design thinking
process; understanding challenges; brainstorming; learning through practice and

creative publicization.

N15AANTITLANEITUAZAAVNYLNG 3(3-0-6)
(Records and Archives Management)

1813 AunIEkarANNdIAyveana1siaUsEaNS AN grudeya
559U31A YA wazAINL LT adievet0eAng SEUL UIMIFIU wawiasasdolunisdafiu
enanseg1uduszuy wwafin ngul wannisdadon nsdan uwasdssifiunmAenais
LﬁaﬁmﬁumaﬂuwaﬁmwmaLWJ NIZUIUNITIANIT LNEJLLW?'LLazay%ﬂﬁLaﬂa’m]mwmaL‘vna
luguguvasdoya gruanuIkasnang ud Ay inmans

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.

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

waluladnismnzdia nsmnzWindunisvieaiiendsdng nswaunndasnei
mmiLLazmmiLa‘%mqmmwmmﬁm NANN13UBINY T T ULAZUINTFIUNITINYAT
MsvienienaznIsHane NS

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 wazanannssudaUasn 3(3-0-6)
(E-Sport Technology, Techniques and Industry)

&

ToruuazUszinnvesdavasa nisuatussalsznaunulufanssumig 9
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uazUsgloviidums@ne anugesiuluimnssufvniddy dadeusedooulatluszuy
vanegfiau (Lun) inuBauuuyamesyanaiuils (ewiea) snsemuazuumsUfjuaady
fyousu weluladnsdoasludatesn weluladnisdroneninu nagvsvesiiuuagnis
Uissgdugania JULUUNMTIEY Msdeasuaznssiletuseninaiau Fnveiidy
luBavesn guamnssunuuazdalain wikuunegsna Melave sliduuazgingvoniny
nsfinduLazudeiung nediAnsannmsutsduiiinanls

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; eame broadcasting technology; team strategy and micro-
management; playing styles; player communication and collaboration; e- sport
essential skills, game and e-sport industry; business models; player and game-caster

income; game practice and competition with case studies from interesting

competitions.

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

aungwazUsyiRnuluinvewneluladiinm ndasusinaluladdnmd
ihaulalugamnssue s adeshu ndsnu vaddluniadou nsnvas nsadai
Fouaznisunng nsdunindeyauazinauendndusiannmalulagdinmiaule
nsneasInsHanNanSusanmAlLladtn e i

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

AsvnIaNENE 1 NSEUINNISKARTIAIanTIe AT amInn AsEUINATS
mﬁﬂiuqmammw MINBALNINTA NTZUIUNITNEAUN NSVERN NTEUIUNISHARF N
NSEANYEN NSYUIUNTHARNTZATY YUNINE NSTUILNSHEATUN NSRARTIILUUR LAY
NTEUIUNTNARTIAITOIMTUIA NTZUIUNITOULIA

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’ﬂiznaums 3(3-0-6)
(Basic Marketing and Finance for Entrepreneurs)
ANUERURINIIAIALAzNSRudmTULUTEnoUNsTEnd winAndun1snain
nalanan NI9IMUALAITAANN LUIAIUAAAIUAITIIUY NITIUNUNINITISY NIT
NYINTAUNNITRU N13TEANYUY mmﬁﬁ@%ﬂmw%mimmL?%mmamilﬁu
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.

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

nénnabowuvessnssudidnnsedind ssnssuludanuAiva sURUUNSYNgsNs sy
fivaenduazUszaumudniavusruuATeti MagInasninaesdnng mevingsia
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Basic principles of electronic transactions; transactions in a digital society;
different types of secure and successful online transactions; business-to-business
(B2B); business-to-consumer (B2C); business-to-government (B2G); digital transaction

management system; digital marketing; social media.
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RUINIVILANIE

511 117

513 110

514 114

adinFanugIudMUAAINTIA 3(3-0-6)
(Essential Mathematics for Chemical Engineers)

iy Adanazanuseiiies navoyiius nsmUsHuS mamuIRusuarey
AUNITTIDYITUS BUNTH LINMBTUALINNENG MuUTTadou sEUUiiin

Function. Limits and continuity. Differentiation. Integration. Multiple
Integration. Differential equations. Series. Vector and matrix. Complex variables.

Coordinate systems.

WARWUFIUFMTUIAINTLAL 3(3-0-6)

(Essential Chemistry for Chemical Engineers)

f a a a
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Atomic structure. Chemical bonding. Stoichiometry. Electrolysis. Inorganic
chemistry. Alkali and transition metals. Acid-Base. Oxidation-Reduction reaction.
Rates of reaction. Chemical equilibrium. Organic chemistry. Functional group.

Polymer.

Nandugrudwivianaad 3(3-0-6)
(Essential Physics for Chemical Engineers)

LLiQLLagﬂWiLﬂ’g@u‘ﬁl Immu&fm SULBENANIY N1% YDA “UENLL%Q LLNLL&iL‘MSﬂ
Twifhh Adu Fes Virumans duinsan Wnew namansareudy

Force and motion. Momentum. Work and energy. Gas. Liquid. Solid.
Magnetism. Electricity. Waves. Sounds. Optics. Relativity. Photons. Quantum

mechanics.
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AMuAnassasIAlulanvauvalulaguaziAinssy 1 1(0-3-0)
(Creativity in World of Technology and Engineering I)
Sndnwalvealnnaluladuazimnsiaunisdnwrannuninerdedalins
nsdifinwuazianssudniunisnesemudnmanaluladuasdmnssulagldiadesile
mﬁﬁmﬁug’m
Identity of technologists and engineers who g¢raduate from Silpakorn

University. Case studies and activities for idea generation in technology and

engineering using basic thinking tools.

AUANAS9ATIALUlanYaImAlulagnazIAINTIN 2 1(0-3-0)
(Creativity in World of Technology and Engineering II)
nsalAnwazfanssudmsunisundguimanalulaguazimnssulagly
NszUINSTasTUL Tnwensianluswandmsuinmaluladuagimnsiidanudn
GEUNGERL]
Case studies and activities for problem solving in technology and engineering
using systematic processes. Future work skills for creative technologists and

engineers.

RIgULUUIAINTTY 3(2-3-4)
(Engineering Drawing)

MMSWEUMBNET N1TA18AMEDILENT AN NMSTILUUMElaar nMsleunIw

" a a a a = U a 1

903L5NTINAN NITWIUNINNANDLTEA NITLTIURUUAINARN NITLTYULUUNINYD
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Lettering.Orthographic projection. Freehand sketches.Orthographic drawing.
Pictorial drawing. Sections. Auxiliary views. Fastener drawing. Development. Detail

and assembly drawings. Dimensioning and tolerancing. Basic computer- aided

drawing.
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NaAENSIAINTIN 3(3-0-6)
(Engineering Mechanics)

FTUVVDIUTS UWTIANG amaﬁuaﬂm‘gmmaﬁmqm%ﬂ afmneaanivaslng ﬁml,%u
n5eud uazlumuiveInud ey saumaniLazsaunaniansvoseyIALaying
udands npnsiedeuiivesindu sunagndsnu Suiaduasluiudy

Force systems. Resultants. Equilibrium of particles and rigid bodies. Fluid
statics. Centroid and moment of inertia. Kinetics and kinematics of particles and

rigid bodies. Newton’s laws of motion. Work and energy. Impulse and momentum.

AranssuadiUoiu 1(1-0-2)
(Introduction to Chemical Engineering)

afn J230U warauIAnYeliANISULATl UNUIMLAANUEAYYRINgIAEnS
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fugluimassuiadl Jvmdnuaznsszgadnisimnssued avudervgmis
FINTIUAT ANURAINWAIEVBIBITNNTIFINTTULAL ﬂgmmauamﬁmuaimﬁm%w
Past, present, and future of chemical engineering. Role and importance of
basic science in chemical engineering. Chemical engineering core subjects and
applications. Chemical engineers’ areas of expertise. Career diversities in chemical

engineering. Law and professional ethics.

a 3 a IS4 = ad a o
N1TAATIIEUANIIIAINTIULANAIYISLUYUIBLUIN LAY 3(3-0-6)
(Chemical Engineering Analysis by Numerical Methods)

a ¥ 1
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Error analysis. Roots of equations. Linear system of equations. Optimization.
Curve fitting. Numerical differentiation and integration. Applications of numerical
methods in chemical engineering. Computer program for problem solving in

chemical engineering using numerical methods.
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616 202 N13UsTENAIBTNIINNANAAIEATIUNIIAINTTULAL 3(3-0-6)
(Application of Mathematical Methods in Chemical Engineering

LUUTIBDIN A AAIANT AT U AINTTULAS LNATANITUIAINDUEINSU
wuudassfieglusUaunsidseyiusaiyuaraunindeoyiiusdes nsulasanay
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Mathematical models for chemical engineering. Solution techniques for
models yielding ordinary- and partial-differential equations. Laplace transforms.
Approximate- and numerical- methods for solutions to ordinary- and partial-
differential equations. Finite difference. Finite element methods. Computer

program for problem solving in chemical engineering using numerical methods.

616 203  NTVHUTUTHNTUADUNANDTUATTONALITNIIIANTIULAT 3(2-2-5)
(Computer Programming and Software in Chemical Engineering)
LWIRRLAQUNIAlARNNINDT NSIANDUTENINENSALISUALLONAWIS WARNTT
a LY g aa = o U ¥
Woulusunsy nswmudunoulsuaznisilisulisunsudmsunisuntgmilunig
Amnssuadl nsuugihgenAwITE S UIMNIINAL
Computer concepts and components. Hardware and software interaction.
Programming concepts. Algorithm development and programming for solutions

in chemical engineering problems. Introduction to software for chemical

engineering.
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AANIAUAZNAIIY 3(3-0-6)
(Mass and Energy Balances)

nseuaan 3 aanssuaiid osdu nuasuazlfi nssurunIsLarAILUs
n3TUIUNIT #énAIRaNIa MsuidamuTmamsduiudiaznamadmiusyuuiid
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Introduction to chemical engineering calculation. Unit and dimensions.
Processes and process variables. Principles of material balance. Stoichiometry and
material balance problem solving for systems with and without chemical
reactions. Recycle, bypass, and purge calculations. Principles of energy balance.
Calculation of enthalpy changes. Energy balance problem solving for systems with

and without chemical reactions.

YUUNAAIEATNI9IAINTTULAT] 3(3-0-6)
(Chemical Engineering Thermodynamics)
wauuazngdofinimsguvmamans leulnsduazngdeiiaosmiagumna
A1ENT NTTUIUNITHALININTNNUUNAFAENT WHUAINDUVNAFENT AUNITANTIY
autfuazeuduiusideguumamansvasansuianiuararsuanluszuud gniaien
wagnaneInnia amQai’gmﬂﬁummiu%qw‘él,l,azmimau aunaufnsenailuszuuly
mmﬁ'muawawi’gmﬂ
Energy and the first law of thermodynamics. Entropy and the second law of
thermodynamics. Thermodynamic processes and cycles. Thermodynamic
diagram. Equations of state. Thermodynamic properties and relations of pure
substances and mixtures in single- and multi-phase systems. Phase equilibrium

of pure substances and mixtures. Chemical reaction equilibrium in single- and

multi-phase systems.



616 213

616 214

616 221

69 UAD.2

AUAEATNIIAINTIUAT 3(3-0-6)
(Chemical Engineering Kinetics)

nénmadesiuievenaumansnsimnssnail ngdnsuazUsinaeasdusiug
MsTIUTIarsideyasn nalniagidunsresufiten maudsuulasagnis
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Basic principles of chemical engineering kinetics. Rate laws and
stoichiometry. Collection and analysis of rate data. Reaction mechanisms and

pathways. Conversion and reactor sizing. Isothermal reactor design for

homogeneous systems.

nafansuazn1sanglouvadlva 3(3-0-6)
(Fluid Mechanics and Transportation)

atneranivodvadtrawaznsussend Usingnisainistuavesvedlva aunis
ﬁugm%aﬂmﬂwa QaimuuﬁmLLUULUﬁaﬂLLazmsLLﬁmLmemL%’J aun1snsAsunlag
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Fluid statics and application. Fluid flow phenomena. Basic equations of fluid
flow. Shell momentum balances and velocity distributions. Equations of change
for isothermal systems. Interphase transport in isothermal systems. Flow of
incompressible fluids in pipes and channels. Flow of compressible fluids. Flow past
immersed bodies. Fluid transportation and metering. Agitation and mixing of

liquids.

N3ZUIUNITNINIAINTTULAL 3(3-0-6)
(Chemical Engineering Processes)

nskugdInszuIunIsHantugnamvnssuadl lastludngdv diuaduayu
nszuIuns gunsal wasufisenadl msldununmnisivavenssuiunis dreg1aves
QAAMNTIUAL

Introduction to manufacturing processes in chemical industry with the
emphasis on raw materials, process utilities, equipment, and chemical reactions.

Uses of process flow diagram. Examples of chemical industries.
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AMYIDINGUNATAFIASUIAINTIULAY 1 3(3-0-6)
(Technical English for Chemical Engineering 1)

Lagnnsailugiu fdnviansty Fnuvenisen mstinnisaunu nsiaumerines
sy Taennsal fdwet nsgiu wegnadeu kunswaurauvesniaiFeulutuSeu
LAZNANTTUNTRUUTMIUAULEY

Fundamental grammar. Common vocabularies. Reading skills. Conversation
practice. Development of skills in speaking, grammar, vocabulary, reading, and

writing through blended learning of in class-learning and self-directed learning.

ﬁugmua:msﬂﬁﬁ'ﬁm%dwmmw%fau 3(3-0-6)
(Heat Transfer Fundamental and Operations)

N1SULUEUINITANGWAIUS DY N1SUIAINTBU NITHIAUSDULUUTIAUINA
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Introduction to heat transfer. Heat conduction. External and internal forced
convection. Free convection. Boiling and condensation. Radiation heat transfer.
Shell energy balances and temperature distributions. Equations of change for
nonisothermal systems. Interphase transport in nonisothermal systems. Basic
principles of heat transfer equipment with the emphasis on heat exchanger,

condensers, and evaporators.
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fugruuaznsufiinismstiemana 3(3-0-6)
(Mass Transfer Fundamental and Operations)

NITLULUINNTONLNING ﬂ?iLLWfisﬁUiﬂJLaQﬂmLﬁﬁ YDUNAI UATUBT NS
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Introduction to mass transfer. Molecular diffusion in gases, liquids and solids.
Convective mass transfer. Shell mass balances and concentration distributions.
Equations of change for multicomponent systems. Interphase transport in
nonisothermal mixtures. Basic principles of separation processes with the

emphasis on absorption, extraction, continuous and batch distillation.

wAlulagLazuINNIIANIIAINTIUAL 1 3(3-0-6)
(Chemical Engineering Technology and Innovation 1)

welulaflutlagtuuazmsimuivesmaluladiinsounquaisiidniidauaznns
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Recent technologies and technology development covering power
generation and refrigeration. Basic principles of power generation including Rankine,
Otto, Diesel, and gas-turbine cycles. Basic principles of refrigeration including vapor-

compression and absorption refrigerators. Renewable and alternative energies

including biofuels, biomass, hydrogen, nuclear and solar.
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WALULABRAZUINNTTUNIIIANTIUAL 2 3(3-0-6)
(Chemical Engineering Technology and Innovation II)

weluladuazuinnssuadelmifiasounquansisnlnauazdsdiuieannuazain
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Modern technologies and innovations covering overall public utilities and
facilities in chemical processes including water purification, steam production, air
and fuel pretreatment. Piping, instrumentation and control. Waste treatment
covering waste in all forms: solid, liquid and gas, and their conversion to useful
products including plastic recycling, wastewater treatment, biogas production, and

air pollution abatement.

n1sUfuAnsnIzullekasnisaanwuuaunsal 1 2(2-0-4)
(Unit Operations and Equipment Design 1)
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Operations involving solid particles. Design of packed and fluidized beds.
Equipment for size reduction. Selection and design of mechanical separators
involving solid-solid separators, liquid-solid separators, and gas-solid separators.

Design of process vessels involving drums and storage tanks.
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N13A319LUUTNADILATNITTIABINTEUIUNTS 3(2-3-4)
(Process Modeling and Simulation)
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Fundamental principles and mathematical model development. White-and-
black box models. Lumped- and distributed-parameters models. Steady-state and
dynamic models. Solutions of mathematical models. Application of process
modeling and simulation in chemical engineering problems. Software for chemical

engineering.

WATANTEUIUNITUAZNITAIUANNINIAINTTULAL 3(3-0-6)
(Process Dynamics and Control in Chemical Engineering)
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Mathematical models of chemical engineering systems. Solutions of dynamic
models using Laplace transform. Dynamic behavior of open-loop systems. Control
systems and their basic components. Feedback control and PID control. Dynamic
behavior of closed-loop systems. Design of feedback controllers. Frequency

response analysis in feedback control systems.
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n1sufjuinisianizuiieuazniseanuuugunsal 2 2(2-0-4)

(Unit Operations and Equipment Design )
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Heat exchanger design and sizing. Humidifiers and dehumidifiers. Separation
by barriers and solid agents with the emphasis on membrane separation and
sorption processes. Separation involving solid phase with the emphasis on
leaching, crystallization, and drying. Selection and design of separators for

homogeneous fluid mixtures.

Fanssuufizeaiinazniseenuuuialasujnsal 2(2-0-4)
(Chemical Reaction Engineering and Reactor Design)
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Basic concepts for reactor design. Series and parallel reactor systems.
Multiple reactions. Non-isothermal reactor design. Reactor design for

heterogeneous catalytic reaction. Multiphase reactor design. Industrial reactor.
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aMuengunatiadniviAnssued 2 3(3-0-6)
(Technical English for Chemical Engineering I)

NITHANHAUYINYEN NI NITNA AT UaENISIREUNIIBINGY NITHIUT
VINWEharNagNENISe TN IMan LA INYENTNAR A5 TN AIENITLTUNTT
WasuadwiLaglhensal

Combination in all English skills of listening, speaking, reading and writing.
Developing scientific writing and public speaking skills and strategies with an

intensive focus on vocabulary and grammatical development.

UfoRmsAaanssuaiinugiu 1(0-3-0)
(Basic Chemical Engineering Laboratory)
mwmamﬁLﬁmﬁuﬁugmmﬁmmimmﬁ ﬁi’mﬁmamauazwﬁwm UNNA
ANENS WATIAUNAAANT
Experiments related to chemical engineering fundamentals including

material and energy balances, thermodynamics, and kinetics.

UiAn1snisufuansianienae 1 1(0-3-0)
(Unit Operation Laboratory I)
Foulw: sumsianadudsedu Tusedn 616 214 namaniuarnisselewveslug
wag 616 331 nsUuRnislameriisuarn1sesnkuugUnIal 1 W3eenaseu
WiouAu
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Experiments related to fluid mechanics, fluid transportation, unit operations

involving solid particles and mechanical separation.
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NSRNITY 1(lsifesndn 240 Halaa)
(Practical Training)
Heuly: TneanuBugeuveaniadyienssuad
Youansanwndu S vie U
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PNAIAIVIIAINTTULAL
On-site training in factories or organizations related to chemical engineering

by consent of the Department of Chemical Engineering.

sz UBuITIvElUNIAINTITULAT 2(2-0-4)
(Research Methodology in Chemical Engineering)

mi'nmmsﬁa;ﬂa MIIATILINERR wAZNITEENLUUNIINAGEY Tinwen1aeans
NINYIANENTLAZIAINTINAIEAAT NIUNITUNAUD N1T0IUADU N1T9AUTIY LarNT
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Data collection. Statistical analysis. Experimental design. Scientific and
engineering communication skills through presentations, question-and-answer,

discussion, and writing.

TASIUIAINTTUAN 1 1(0-3-0)
(Chemical Engineering Project I)
Wauly: dn@nwaula 3 JulU InemnudueauaanIAIvidmInssuLAdl
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NITY NM5R8UIATITINNUITY NsUELBlATISI99N LI
Research topic selection. Review of literatures related to the selected topic.

Research planning. Proposal writing. Proposal presentation.
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\ATEFANEASNNIAINTTULAL 2(2-0-4)
(Chemical Engineering Economics)

N1581U08YaN19N15UYTUATIUNITRUVRIRAAINTTUAT N1TINUNULAZNIS
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Interpreting accounting data and financial statements in chemical industries.
Planning and management of production in chemical industries. Economic
evaluation for selection of chemical process alternatives. Investment in chemical

industries concerning rate of return, tax, inflation, interest, and risk assessment.

FTUUNTUSENUAMATWAAFHINNT TN 1(1-0-2)
(Industry Quality Assurance System)

LLmﬁmﬁug’mmmmiﬂizﬁuammwLLazmimuamqmmw 29AUTENOUAIALY
YBITTUUNTUTEAUAMAINKALNTAIUANAMAIN TEUUNITIANITAUAIN UINTFIUNNT
UseiuAUNII IAINTTUANAIN STALATUINTTIUANAEINTUNNTATUANAAN

Basic concepts of quality assurance and quality control. Essential elements
of quality assurance and quality control systems. Quality management systems.
Quiality assurance standard. Quality engineering. International codes and standards

for quality control.

AMUUARANENIIAINTTULAN 3(3-0-6)
(Chemical Engineering Safety)

NI grou1deluni1agnannssy wuudiaoaunanlalazn1snseaes
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Toxicology. Industrial hysgiene. Source and dispersion models. Fires and
explosions. Chemical reactivity. Reliefs. Hazard identification. Risk assessment.
Safety procedures and design. Safety laws and regulations. Process safety

management.



616 412

616 421

78 UAD.2

n1sIan1sAUUasnnlunszuIUNg 3(3-0-6)
(Process Safety Management)

N159AN13ANUUADAABNIZUIUNTT 14 T9A1MUA Usznaunie N1SHaIusInyed
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The 14 elements of process safety management: employee participation,
process safety information, process hazard analysis, operating procedures, training,
contractors safety management, pre-startup safety review, mechanical integrity,
hot work permit and non-routine work permits, management of change, incident

investigation, emergency planning and response, compliance audits, trade secrets.

Assessment methods. Roles and responsibilities of auditors, Case studies.

wAlulaguazuInnssumeIAINIsuLAd 3 3(3-0-6)
(Chemical Engineering Technology and Innovation IlI)
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Trends of chemical-related business in local and global perspectives. Recent
technologies and innovations in chemical engineering aspects. Digital

transformation in chemical business. Innovation-driven green chemical business.
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AAINTTUNITNAUUNNUUIASLRSULAZNITHAALAFSTTUYR 3(3-0-6)

(Petroleum Refinery Engineering and Natural Gas Processing)

¥
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nszuIunAtedasnssiunsnduisiutiasden mauands nisufzl Tends
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Processes pertinent to petroleum refining including cracking, reforming,
coking, alkylation, isomerization, and other refining operations. Gas conditioning.
Gas separation process. Equipment design for adsorption and absorption.

Fractionation design.

nszuaunsIAINTsullasiall 3(3-0-6)
(Petrochemical Engineering Processes)

nszuIUNITdIATIsNdad g UlnsadannuiasssurifinazUlnsid ou
anamnsudlnsiailulszndlne Tsauenuia Tseanduidudlaaden lsdeniug
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Synthesis processes for petrochemical products from natural gas and
petroleum. Petrochemical industries in Thailand. Gas separation plants. Petroleum
refinery plants. Olefin plants. Aromatic plants. Petrochemicals from methane,

ethylene, propylene, mixed C4, benzene, toluene, and xylene.
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616 431 N1599NUUULSIIUNIEIAINTTULAL] 3(2-3-4)
(Chemical Engineering Plant Design)
Fouly: dnAnwiudil 4 Ul Teeeuusenvesninivdmnssuad]
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Process-design project of complex chemical plants. General design
considerations. Process synthesis and development. Analysis of process
performance. Computer-aided design. Capital cost estimation and economic
evaluation in plant design. Optimization in design. Materials and fabrication
selection. Interpretation of piping and instrumentation diagram. Design reports.

Project management.

616 432 msmﬁhmmzﬁqﬂmﬁmnssmﬂﬁ 3(3-0-6)
(Chemical Engineering Optimization)
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Basic concepts of optimization. Graphical optimization. Unconstrained
optimization. Linear programming. Non-linear programming. Applications of

optimization in chemical Engineering. Computer program for optimization.

616 433  ATATNUUUINADILAZNNTIATIZUNAIANTZTUIUNTS 3(3-0-6)
(Modeling and Analysis of Process Dynamics)
WUUTIADINATRVDINTZUIUNTITNILAT NTUATYUILUUTIAINATH NITILATIZN
STUULTEY lum3ndnisuUasanvans nsitasieiseuulil@adu nsiesizsiainay
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Dynamic model of chemical processes. Solutions of dynamic models. Linear
system analysis. Transfer function Matrix. Nonlinear system analysis. Phase-plane

analysis. Introduction to bifurcation behaviors and chaos.
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NISATUIUNIIAINTTULAL 3(2-2-5)
(Chemical Engineering Computation)
mMswidamdepeufiameslunaimnssundfivsenaude Jgwmnadmnssy
U387 N13018mANTIY NITAEMNUIAAIT N1TINAYEITRINA LAAITAIUAY
nsTUIuNg wdedledmiunitymenenenfinmesdmivimnssuadl
Computer-based problem solving in chemical engineering including
problems in reaction engineering, heat transfer, mass transfer, fluid flow, and

process control. Computer-based problem solving tools for chemical engineering.

\nTesiiodavnsgmanunssy 3(3-0-6)
(Industrial Instrumentation)

foyaoundonuaziiva ssfusznavmsluihiugiufivsenaudie 015 uea @
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Usgnaudae fdsuiiiey Mulateyd wagfudasiye Wueiiugiu matamiu
AU N15IANTsina N15IRTERY MTIRQUUNN N1FTAMIUMLY wsdkaglas n1sUsuanIw
WaENTAY I

Analog and digital data. Basic electrical components including R, L, C, bridge
circuits, and RC filters. Operational amplifier. Digital electronics including
comparator, A to D convertors, D to A convertors. Introduction to sensors. Pressure
measurement.  Flow measurement. Level measurement. Temperature

measurement. Position, force, and light measurement. Signal conditioning and

transmission.

AFINTTULATUIANTTUNDALLDS 3(3-0-6)
(Polymer Engineering and Innovation)
UYULALUUIAUAR ‘wqaﬂiiuLﬁaaﬁu%ﬁaqwaﬁma% lassasniazautnves
WOALNDT NTAUATIZRNDALUDT NITUNANFUTIANIZVOINEAILDST UIRNTTUNDALLDS
Definitions and concepts. Introduction to behavior of polymer materials.
Polymer structures and properties. Polymer synthesis. Polymer characterization.

Polymer innovations.
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NITUIUNITWORLNDS 3(3-0-6)
(Polymer Processing)

nsrurUNINeAIesiugiu wodwedilelad gunsaiwaznisauAN NsHAN
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Basic polymer processing. Polymer rheology. Instruments and control.
Mixing. Extrusion processes. Injection molding. Blow molding. Thermoforming.

Compression molding. Fiber spinning. Current polymer processing.

NMSINUNAIY 3(3-0-6)
(Energy Storage)

AMNFIVBINITNUNAIUYTZNBUAIBTTNT F5UU NISIANTT wawian wanns
auveTanLA undsualelng Han1933A9U099AaIMATIUNITLA UNE 19
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Overview of energy storage including methods, systems, management, and
materials. Working principles of modern energy storage materials. Business trend
of energy storage industry such as battery industry. Industrial processes of material

production for energy storage.

AAanssuaideundon 3(3-0-6)
(Environmental Chemical Engineering)

nQMUNBd WIndeN N15TANTVBEYANeE nstdaLEs mstiteene
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Environmental laws. Solid waste management. Wastewater treatment.
Air treatment. Hazardous waste management. Noise pollution. Soil pollution. Clean
technology. Environmental impact assessment. SO 14001 standard for

environmental management system.



616 452

616 461

616 462

83 UAD.2

AAINTTUARYININFMSUIAINTTULAL 3(3-0-6)
(Biochemical Engineering for Chemical Engineering)
PANNITNIIAINTTULALTININ @15TILAL N1SNLTN AUNAAIENSTVBINTT
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Biochemical engineering principles. Biochemical compounds. Fermentation.
Kinetics of cell growth and enzyme-catalyzed reactions. Biochemical reactors.

Product recovery.

waluladidowsvlugaavngsy 3(3-0-6)
(Industrial Membrane Technology)

weluladideuriud osdu lnssadruaznisvhauvondowiu Weurusiiasia 9
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Introduction to membrane technologies. Membrane structures and
functions. Types of membranes. Criteria for membrane selection. Benefits of
membrane systems. Applications of membrane separation for physicochemical

and biological processes.

nsaNafIBfvINazane 3(3-0-6)
(Solvent Extraction)
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nsUssndldlugnamnssy

Liquid-liquid extraction systems. Modeling and calculations of liquid-

extraction columns and applications in industries.
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ArInssulasladta 3(3-0-6)
(Cryogenic Engineering)
Mé’ﬂmitﬁiymﬁmaaﬂismumimﬁmﬁqquﬁﬁ”]LLasmiLLEJmJ’eNLLﬁ"a auuanIg
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Basic principles of low-temperature production processes and gas
separation. Physical properties of cryogenic fluids and applications of these

properties for recent engineering development.

2AINTIUNSLSIUG N8N 3(3-0-6)

(Catalytic Reaction Engineering)
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Introduction to catalysis. Fundamental catalytic phenomena. Homogeneous
and heterogeneous catalysis. Adsorption and desorption. Reaction and diffusion.
Kinetics of surface reactions. Catalyst materials. Catalyst preparation. Catalyst
properties. Catalyst characterization. Catalyst deactivation. New topics in catalytic

processes.

NTTUUNANBAULLANIZVDIALIIUGNTEN 3(3-0-6)
(Characterization of Catalysts)

nsinaudfivesiusufnsen nannsuasynUsEaeAreINIsANwIaNYAEIANE
Y0efLIUFATeN Mamantivesiislfizen ndnnsveaaiesdiolinsesilumans
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Measurement of catalyst properties. Principles and objectives of catalyst
characterization studies. Determination of catalyst properties. Principles of

analytical instruments in catalysis field.
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QYRS NN R R VbR EY 3(3-0-6)
(Industrial Catalysis)
Famiraulakazmsiaunlunssuiunsisslisenlugaamnssy

Topics of interest and development in industrial catalysis.

AAnssulni el 3(3-0-6)
(Electrochemical Engineering)

nlitueduanmalulaglvihiefidesiu gauumamans saumansiadiuaznisdne
Tou MAgtosiulniiued nmsuszondlfimnssulwiiailugnannssy

Introduction to electrochemistry and electrochemical technologies.
Thermodynamics, reaction kinetics, and transport related to electrochemistry.

Applications of electrochemical engineering in industries.

Uian1snsuuansianieviae 2 1(0-3-0)

(Unit Operation Laboratory II)
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Experiments related to heat transfer operations, separation for

homogeneous fluid mixtures and process control.

WadataguuniaiAnssuad 3(3-0-6)
(Current Topics in Chemical Engineering)
o Y a Y] a a
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Current topics of interest in chemical engineering.
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TasenuiAINssuAd 2 3(0-9-0)
(Chemical Engineering Project Il)
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Conducting research according to the research proposal submitted for 616

392 Chemical Engineering Project I. Research report writing. Research presentation.

TAS9UIAINTTUAN 3 3(0-9-0)
(Chemical Engineering Project )
Fv1UsAUNDY: 616 491 TASINUIAINTTULAL 2
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Conducting research according to the research submitted for 616 491

Chemical Engineering Project Il. Research report writing. Research presentation.

Aeansaulnfiiugiu 3(3-0-6)
(Fundamental of Electrical Engineering)
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Basic direct current (DC) and alternating current (AC) circuit analysis. Voltage,
current and power. Transformers. Introduction to electrical machinery.
Electromechanical energy conversion, generators, motors and their uses. Concepts
of three-phase systems. Methods of power transmission. Introduction to some

basic electrical instruments. Basic electronic circuits.
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620 101 JdRIAINTIA 3(3-0-6)
(Engineering Materials)
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Relationship between structures, properties, production processes and
applications of the main groups of engineering materials: metals, polymers,

ceramics and composites. Phase equilibrium diagrams and their interpretation.

Mechanical properties and materials degradation.
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1 2 3 | a 5 6 7 8 9 | 10 | 11 | 12 | 13
511117 adamaniiugiudnivians | 3(3-0-6) U
LAl
513110 nilitugrudwsudennsied 3(3-0-6) U
514 114 TAndfugudwsUimnaad 3(3-0-6) U
615 112 Naf@nIIFINTIHl 3(3-0-6) U
616 111 Amnssuaiidecdu 1(1-0-2) Uu | u
618 120 ennssulviiifiugiu 3(3-0-6) U
7 2
SU402  uiRNIIULAZNITBALUY 3(3-0-6) U Ap | An
600 201 ANUAAASINATIALULANTDS 1(0-3-00 | U At | Ap
wialuladuagimnssy 1
600 202 ANUARATINATIALULANYDY 1(0-3-0) At | Ap | An
wialuladuagimnssy 2
614 201 LWHULUUIAINTTH 3(2-3-4) U
616 201 NIFAATISINITIAINTTUATAIEY | 3(3-0-6) Ap Ap,
seiUgudsgef1a S

TAl
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Jul/s%aIv1/¥03v1* U Hadwsn1seuiiiaavisvaandngms PLOs : Program-Level Learning Outcomes
n8fin vanaivAneiialy (PLO) nuInIvanae (PLO)
2 | 3| 4 5 6 7 10 | 11 | 12 | 13
616 202 N1sUsEENAIBNITVINNAEAAIERS | 3(3-0-6) Ap Ap,
Tunimnssulal S
616 203 M15EULUSLNSUABNWILABSHAY | 3(2-2-5) U U,
FONALITIIAINTTULAL S
616 211 AANIAKAYNAIY 3(3-0-6) U
616 212 guUVNAAIEASINAAINTIIAN | 3(3-0-6) Ap
616 213 FAUANANINIAINTTULAL 3(3-0-6) U | Ap
616 214 naransiaznsaielouvesiva | 3(3-0-6) Ap | Ap
616 221 NIPUUNINNIAINTIULAL 3(3-0-6) U U
616 281 AMWBINqUNALAFINTY 3(3-0-6) Ap Ap,
Armnssuad 1 At
620 101 JaRIfINTIY 3(3-0-6) U

9c1
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JUY/SREIY/ B * AU Naé'ws‘msﬁﬂuifﬁmw"’;’wawé’ngm PLOs : Program-Level Learning Outcomes
enn wnadvdnwwialy (PLO) nUINIY AN (PLO)
2 3 | 4 5 6 7 10 | 11 | 12 | 13

7 3

616 311 ‘ﬁugmuazmiﬂﬁﬁamidwm 3(3-0-6) Ap | Ap
ANYUSOU

616 312 ﬁugmuasmiﬂﬁﬁamﬁmﬁ 3(3-0-6) Ap | Ap
AN8LNIA

616 321 wAluladuazuinngsunig 3(3-0-6) Ap Ap,
MmNl 1 At

616 322  wiAluladuazuInNIIUNIA 3(3-0-6) Ap Ap,
AAINTTULAL 2 At

616 331 msUfuAMsIamIgrdlswaens | 2(2-0-4) Ap | Ap, At
panuwuugunsal 1 At

616 332  N1TASNULUUTIADILAZNT 3(2-3-4) Ap | Ap | Ap,
1ADINTLVIUNT S

616 333 NAIPNTEUIUNTWAZNTAIUAN | 3(3-0-6) U | Ap, | Ap
MIAINTIULAL] At

616 334 nsUfURNSIRMIEUIsLaEnS | 2(2-0-4) Ap | Ap, At
ponLUUgUNTal 2 At

L1
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TuT/5vad Y/ Fo3e0* 1MUY waé’ws‘mst‘s’auj’:ﬁmw"i’wawé’ngm PLOs : Program-Level Learning Outcomes
nenn wna3vdnwialy (PLO) nUINIB AN (PLO)
2 3 | 4 5 6 7 9 | 10 | 11 | 12 | 13
616 335 AensuURAseNATLazN1g 2(2-0-4) Ap, At
genuuuLAIesURnsal At
616 381 AWBINqumAlAdIMTU 3(3-0-6) Ap Ap,
AINTIUAL 2 At
616 382 UftRnsImnssuadiiugy 1(0-3-0) Ap Ap,
S,
At
616 383 UfuRnsn1sUfURNsIany 1(0-3-0) Ap | Ap | Ap,
N 1 S,
At
616 384 N1SANIU v At | At Ap | At
(ioenh
240 ala)
616 391 szilsuITIvelunadmngssy 2(2-0-4) Ap U
wpl
616 392 lASsNUIAINTIUAL 1 1%(0-3-0) Ap | At An | Ap At

wnewie: * ianeds dndnwvnaudesamedowlaslidunbefnsiuludnilemangns

8¢t
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Wd/siadv/Fodvn U Hadwsn1seuiiiaavisvaandngms PLOs : Program-Level Learning Outcomes
nein v AnAnynaly (PLO) nuInYNanIe (PLO)
1 3 1 4 | 5| 6 7| 8 | 9 | 10| 11| 12| 13
$uli 4
616 401  LATYFANARSVNIIAINTTULAL 2(2-0-4) U Ap
616 402 SyUUMSUSEAUAMAN 1(1-0-2) Ap
ANENNTTY
616 411  ANUUADANINIIAINTTULAL] 3(3-0-6) Ap
616 431 N15PONLUULIINUNINIFINTIN | 3(2-3-4) At An Ap, | Ap, | At
Al At | S
616 481 UfURN1sNsUURNSIRNTE 1(0-3-0) Ap | Ap,
U 2 S,
At
616 491 lassnuimnTsuladl 2 3(0-9-0) Ap Ap | At An | Ap S, | At
At

nEWR ¥ srYTEINIEEUnNTUT MusEAURATNEN15ISEu3Ya Bloom’s Taxonomy (Revised) lngsyy

Remembering unusedyanwal “R”
Applying unusedeanuel “Ap”
Evaluating unumedysnwal “E”

Understanding

Analyzing
Creating

o

ideyanualasil Tumnsaves PLOs
unumedydnwal “U”
unusedgyanual “An”

YY)

unumedydnwal “C”

dm3U Psychomotor Domain (Skills) hnumsdyanual “S” Affective Domain (Attitude) uvusedeydanual “At”

6C1
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wiheuaznnseeniuugunsal 2 AT nsuengrendnnsldaaiavnaazveddasiunswendoeuiunay
NILUIUNTYATY miu,*aﬂﬁLﬁmﬁ’ui’gmﬂmaaLL%@I@EJLﬁu'i'%ﬂﬁ%é’N A1IANKEN
LaEMSEULTY MstEenuaznIsoenLUUSendmiuvesnanauiludemen
616 431 N1500NWUULTIIUN 3(2-3-4) | TAs99IUNI5E8NUUUNTEUILUAISTaLssuAiidudou n1sRansanseanuuu

AAINTTULAL

ylU MsdanseilagmTiAINTEUIUNT MTIATIANTIOULATLUIUNNT N5
gonuuuldraNineItIe MIUTENUAUNURUNULALNTUTEEUNIUATYSAEnS
Tumseenuuulsssy mamaAnmnziianlunseenuuy madeniaguazussiug
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UINTFIUAIA Medvitaanados AVe B ienludesunesneivn

s2AUUIYNING fisonndas
A191IAINTIUANGENS
W.A. 2553 (1A3.1)
N1599NUUUAY 616 335 ArINTsuU e nall 200-4) | wwrAalugrudmsunIseenuuUIAd asUfnal syuule3 esUfnsnluuveynsy
Ufjnsal (Reactor | wagn1seenuuuAdosUfnsal LazLULIUIY UATemanedu nseenuuuindosufnsaiuuy gaumgiilainsi
Design) mMsoonuuuLA3 ssUfnsaldmiuufisennisisaiisius mseenuuuiIosUjnsal

wuuvaneinane in3esufnsainisenavingsy

N13AUAN 616 333 WATANTTUIUNNTUAY 3(3-0-6) | WUUTIADINNANAFIAATVDITETUUNINIAINTTUAT NITUIAINBU VDI UUIIADY
n3BUIUNTT NISAIUANMITIFINTTULAL NnaTnalen1TLUasa1Ua1Y waAnIsuNaTnesTEuuguIle SEUUAIUALLAY

(Process Control)

dudsznouiiugiu msmuaukuudaunduwagnisauauwuuiled naanssunain
Y9378UUaUUA N150RNKUUMIAIUANLUUYBUNTU N1TILATIEINIIABUANDAITY

Anudlusyuunseuaukuudaundy

NRUAINIATUNITIBNUUULAZNI5IANITL5991U (Plant Design and Management)

AuUaanny

(Safety)
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AINTULAL
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UINTFIUAIA Medvitaanados AVe B ienludesunesneivn
s2AUUIYNING fisonndas
A19NIANTIUAENS
W.A. 2553 (1A3.1)
\ATEgAEnS 616 401 LASHANANSN 2(2-0-4) | NM1381UYBYANIINTUYTUALIUNITIIUYDIQAFIMNTTUAT N1TIUNULALNIT
AfNTa Nl UIMsInnsnseanlugnavnssuall MIUssduAImMIuATYgAansamsunIs
(Engineering Wdenn1ationvednseuiunsiall n1samulugnaivnssuiaiilneA1dadadns
Economy) wamauuny N8 Guidle Sasmenide wasmsUsaiuanudes
616 431 mssenuuulssnume | 3234) | Tassnuniseenuuunszuiunisveslsanuaiidudeu msfiansannisesnuuy
rnnssuail 7lU MIAIATIILAYMIWAIINTEUILANT MTIATILIANTIOULNTFUIUNS NS
panuuUldAauN MDY NTUTEUIUAIUURUNULAENTUTHEUNAATYANERNS
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N391 MIUUAAMNMINBUNLAMYBLAZLAT 83T B3R N1951897UNTOBNLUY N3
UIMIlATINg
fauandey 616 322 weluladuazuinnssy | 3(3-0-6) | inaluladuazuinnssuafelmifiasounquaisisyulaauazdssruisaiuazainly

(Environment)

a a
NIIAINTTUAN 2
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sEULvie MsinauuaznIsaIvAL n1stitavendefinseunguuaadeluzuuuuveuds
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v o = v Y o .
A131LEAIAINUADAARDIVBINAANINIIHIYUINAIANINVDINANEAT (Program Learning Outcomes : PLOs)

AUNAANSN15I38U3NA1ANI9893187381 (Course Learning Outcomes : CLOs)

PLOs
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NUEILIAR)
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616 401 LATHFANANTNITIMINTTUAL 2(2-0-)

CLO1  BBUIEMANNITNUFIUNIBATHIANANTHINTUNITUTENOUTINT

PLO4 Hvinwensldniw uagdeanslinswnuinguszasnluusunnisdeansivianiane

616 281 NWBINgENATAAIMTUIAINTIULAL 1 3(3-0-6)

CLO1 T wdangulunisioansmensneaunun MSHAasUANINNITEU WavnISiTeu

616 381 NWIBINENATAAIMTUIAINTIULAL 2 3(3-0-6)
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AL UTINYIANENS
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Lot Tinwiveuaznwdingulunisdeasmadne1mansuazirIngsueans {1un1suaws n1sa1unay
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578739 MSURAYaULARE PLO Lasnadwsn1siteuinaianisvassnedv (CLOS)

NUEILIAR)
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616 492 1AS991UIFINTIULAL 3 3(0-9-0)
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NUEILIAR)

616 392 1AT9911AFAINTIULAL 1 1%(0-3-0)
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616 491 1ASI9UIFINTTULAL 2 3(0-9-0)
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PLO7 uanseandevinweanuduiusseninyana asnsavinusiuiugauls dsadeuity aswiona Fedndgatn danusu

LAYALINADY
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600 201 AUARAS19ATIAlUlanvaInAluladwariAINssy 1 1(0-3-0)
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600 202 AUARAS1sATIAlUlanvaInAluladwariAmINgsy 2 1(0-3-0)
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PLOs

578739 MSURAYaULARE PLO Lasnadwsn1siieuinaianisvassiedv (CLOS)

N8N

616 392 1ASIUIFINTTULAL 1 1%(0-3-0)

CLO2  wam3DaNTNANANNIOlUNTYINUTINAULDY kazAUTURnYeURBUlASUNB UMY

616 431 N139NLUULTIUNIAINTTULAL] 3(2-3-4)

CLO1  szyunum il waziinusuiaveudmsunsinuluiivlulasimsildsuneuning

616 491 1ASIUIFINTTULAL 2 3(0-9-0)

CLO3  wanieanfenduadnsalun1sinuiuiugou asausulinyeusan1svinauide

616 492 1ASI9UIFINTITULAL 3 3(0-9-0)

CLO3  Wami8anienIUaNNIOlUNITYINNUTINAULDY karAUTURRYeUsaN1YIaILIdY

PLOS THAuAna51985AlUNITAS19HaIUNT oA aUlASINIS LA

600 201 ANUARAS19EsIAlLlanvaswmalulaguasIFingsy 1 1(0-3-0)

CLO3 Tdmnudnassassalun1sasiananuaInnsalfneazianssule

600 202 ANuARas19EsIAlulanvaswmalulaguasIFingsy 2 1(0-3-0)
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PLOs

578739 MSURAYaULARE PLO Lasnadwsn1siieuinaianisvassiedv (CLOS)

NUEILIAR)

PLO9 AnAT189t ek agnadusyuu eudlatym wiserfieeanuuuuinnssula

600 202 AnuAnas19asIAlulanveswmaluladuazieinssy 2 1(0-3-0)
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616 392 1ASIUIAINTTULAL 1 1%(0-3-0)

o a a v 1 ) [ = ada v
CLO3  MNLAUNTANUUIUIEDE1UUTEUUANUAANNITIZLUEUIDIY

616 431 N159ONLUULSIUNIIAINTTULAT 3(2-3-4)

a a 3 1 [ P a
CLO2 AnATIEnagalussuy LW@Q@ﬂLLUUﬂi%‘U'}Uﬂ'ﬁﬂ'ﬁNa@lﬂﬂiﬂﬂqu@ﬁﬂqﬁﬂiiﬂ

616 491 1ASHUIAINTITULAL 2 3(0-9-0)
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CLO4  Amdnsngviegnausyuu wendledgmsyminamsaiulasiniside
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PLOs
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616 111 AEINTSULALLUDIHU 1(1-0-2)
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PLOs

578739 MSURAYaULAaE PLO Lasnadwsn1siteuinaianisvassiedv (CLOS)

NUEILIAR)
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CLO1 88UNEAUNNIEUDILUUTIABINWANAAENT
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CLO1 afuiendnn1svesgunsalreuitines wazn slanauseningtsawisuasaaniuag
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CLOL  UamdIsNISAMUIUNUFIUNIIAINTTULAL

pmd)}

CLO2 wanddsn1sAmnunaNlIavesssuuniuagliiufiseun
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NUEILIAR)

616 212 YUUNAFNARSINIAINTTUAL 3(3-0-6)
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NUEILIAR)
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616 333 WaIANTLUIUNITHALNITAIVANMITIAINTIHAL 3(3-0-6)
CLO1 95UN8unanNNITNATRVDITTUULUUAN

CLO2 aFUIEMaNNIINITAIVANNTEUIUNNT WiouassuminNvasesAusenauusazdu
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578739 MSURAYaULARE PLO Lasnadwsn1siseuinaianisvassiedv (CLOS)
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616 402 5rUUNSUTEAUAMNMNEAANNTTU 1(1-0-2)

CLO1

BFUNLNANNTVRINTUTENUAMAMN UAZNITAIUANAMAN

CLO2  hsruunisiansaunneuanasgIvanalulduseiu LaraIuaNANAMYBINTEUIUNTNITNEN

616 411 AUUaBANYNIIAINTSULAL 3(3-0-6)

CLO1
CLO2

BBUNLANMARALHANTENUVDINITIATUATIEFURUIUAN 9 Tulsesnugnaivnssy

UIsnsUszliuanudesuunng 9 Wlddansanudasadelulssnugnainnssy
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