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Wlalwdgnan wagunumvedisndniaiignannssusenisnauIUseme
PLO 6: Jaudinilvinwzn1sAndinsismidednavndndudmivanamnssuadl lngaunsadenldiniasde
Mmsngay dvinweaunsduiukazdanstoyaansauma sufnsifentdasaumnaiasinalulagonu

N15@a15NAUSLANSN W LNeFERENTRE19NUSEENSNATI AL UUUINUA WAL NS

' [
A A

1.4 ANUAIANINVRINAANSNTSISEUIeaRTN15ANEN (Year Learning Outcomes: YLOS)

=1

FuUN
- flanud anudnlienudiugunInemansuasataaans

- @nsedeansiunguauainraneian T ineuazn i dingwldedefiuszdnsnin
JudN 2

- fmnus ANuilarusNugUNIERaNTSILAd

Y
- A1UNI0UTTYNAANUINUFTIUNEINGIANENT ANAAIERS AU IUNIAIUERamNTSULALLA
- @nsndeansiuNguANaINaeiIn I neLarn1w8Ing wlaeg1eiiusednsam

- gnsaUssendaNuIiugIumaInemansluniseanwuunisaaeslusedulf Uansmlula

féee
cb
=<D.
w
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- @A ety eankuuNIIeaesiietaya vsoun ludgyilumitey jURnislu

gramnIsuLAil (Unit operation) IngUseenildninuinieenaInnssualitugs Adnm1ans uas

)

DD

d

- 1133 ANUTAINS UG IUNNEAANTNTTUATANEVNILAENTIAN SRR YN TTY

a v

- Tinwglumsfnyimanumenuies

Ul 4

- AHNTARIATIEN 1N widEn wavaseassAnEITenTouIRNIIUNIEREIMINTSULATITY

F9VIRRNANMNTIUATLRNIENNY

(%
1Y

- @usafaNAmINANUYImaEnsuazmalulagine1ves wavnsentinismud1AueenIs

a b4 aa
LIYUINNDATIN

& I A a a & i a = v s
- @unsadedEIRYNtUTTANINNNUINLUaas NS e U La@ﬂieﬁﬁqiﬁuwmuagLV]@IUIaEJa@ﬁ']i

YA

- Rl InwazunuITeIvIdnsedinuline

2. uwHuRAIUSUUTS

LHUATITNRIUN/U AU U A

nagns

9

NaNFIW/AU Y

n1susuUsanangnsnn 5 U lag
#215001310 KPI fiaglunisuseiiiu
ANAINAITANYIN LA 877 831U

UANgns

FIUSIARMIUNANITUTZLEY QA U89
nangnsTunny Tuduanuiianela

LALN1ILNNS AUYBITR

SovazvesafinseiuuSyaniilae
MuagnsusenevenIndasyaelu 1 Y
SovavvosafinsziuUSygnsilasu
Ruioususudulumannasi
SEAUAIIUN INDTee0IU18T 14

AUsENOUNT wazhlimudin




Wwuadi 3 sTUUNSIAnIsANE nasadiunis wazlAseaINvamnangns
1. S2UUNISIANITANE
1.1 93UV
O szuums@nwinaent (lidesnin ........ dUn9A)
M szuuninia lae 1 Insnwnvsesndu 2 ananisfinenund 1 nnenmsfinenunad
sveghandnuilitesnia 15 dUan

O scuunuisnis@ne (Module)

1.2 nsdansAnwninggieu
O wwunis@nudmusliiinnaggsou

M wsunsdnelsifinneggieu

1.3 NsiguRgUlennlussuuNINIA

2. MIAun1sangns
2.1 Ju-alunisadunisissunisaau
M szuunine
aamsAinil 1 dausifeu guieu s fueney
aamsAneil 2 dausiieu ngadnieu B nuanius
M Tunanswns
O wonia1519m15 TUSASEY. e
O szuuns@nuwinasnt (Fod............. AN )
O Tuaisivnis
O wonaans1an1s TUSASEY oo
O seuumiens@ine (Ao R )
O Tuaaisivnis

O wonia1519m15 TUSASE Y.
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2.2 AuanURvREidIAne
(1) Fosdnsansanwlisnindsoudnvineutarslusnuniseuvefinermans -adnaans wie
WBUWN uag
2) HunsAndentagszuudAniianvesdinulaansensnsaaufinel Inemans Iduuay

PIRNTsY (@U.97.) ANEINENAIEAS UnInendeLdealyl

2.3 Ugywvastinfnwiwsnidn
- anuimumwneUsemelidifigans
- anuimundamans/Aneimansliiieme

— msUsusannnsieuluseaulseudnwd

2.4 nagnslunrsatumsinaudledem / dedninvesin@nunlude 2.3

- dan1sUgutimatn@nuingd wuzdinsnadmnetis weleanisseulunmineds wasnis
WUIA"

U § v ca = A o v A ! o A v o ° o v v
- dnlvilszuvenansdnuSnwiitevimiihaendegua dnwieu Tiduusduiindne waglviiu
grlunsainin@nunddymeudrenudunsaliee

1Y

- dpAnssuinedesiunisasisanuduiusvesinAnwinasmsguaindne laun Tuusnny

a

sginainfnufue1a1sd Sunudunases mafianunsBouresdn@nvdula 1 9neansd
ARl WazdananITuaR LSy

- folvidRanssuaduvdngmsnaenszoznanfiindnuidnndnulundngns flefinyuinued
Sudulsifuindnuuenmionnnszuivivdieglundngns 1Wu Aenssueusudunwsange

AanssuLESUYINYEAIU Soft skill Wusy

2.5 wnumssuiindnwuasansanisinuluszes 5 U

v %4 uULNAnwIAUNMTANE (AL)

FEAUYUU
2564 2565 2566 2567 2568

FuUT 1 60 60 60 60 60
U7 2 - 60 60 60 60
FUTT 3 - - 60 60 60
FuT7 4 - - - 60 60

573 60 120 180 240 240




ANAINATANSD

=
N1IANYI

60

60

2.6 JUUTTUIUAULLNY

1. senudayaiuuszinaninsinsgauane 3 U lngduunigastdeanuindanisiauans

JuUseanal
Yauuszuna
WA 2564 2565 (Uszuauns) 2566 (Uszuaunis)

uuseanau uuseanu uuseanu uussuna useanu uUseune

wHuAUY Ruseld weluRY Ruseld wEluRAY Ruseld

(Usguraunis)

ASEEUNSEDU 367,566,100 76,045,400 353,260,300 65,458,000 360,325,500 68,654,000
PR 11,448,600 11,046,000 11,168,000
UINTIVINTUNEIRAY 1,837,300 1,656,000 1,676,000

vy geman fady 530,000 530,000 530,000

SansssunazAnndau
aﬁuaquimmi 2,178,000 2,023,000 2,049,000
UIMSUIINGSY 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000
33U 414,935,300 123,500,000 401,576,900 109,668,000 409,608,500 112,183,000
i’mﬁ'ﬂ’é}u 538,435,300 511,244,900 521,791,500

2. Alaneneiii

UK 1 iailgnanvnssumly

WEY 2 ANBNANERSTALNALATINALULAY

2.7 S2UUNSANE

M wuudusey

1 4 a a & & Y
D wuumislnamudedsiunidunan

307,091.84 U
337,321.67 U

O wuunslnesnudeunsnmuazidsadudonan

a a a o A ) .
O wuunmslnamedidnnsedndidudiondn (E-learning)

D LLUUV]’NVLﬂaVINSULVl@%LﬁG]

O 8 9 Gy
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2.8 nstisulaunulenn nszuRITazNITaINToUEUTINNIING1aY
1) nszundfiuniinerdodednisfinsaniuleu avdeadunssuiuiniitidomeylused
Wertuniedaiulndidsetunszuiuivond mmualilulassadrmdngesaiviivives
wdnendodednl wiodunssuduidudsslevidenisSeuvesindne wasdadldsumy
Wureuanauziisades

[
o w w a

2) UPINYNR UL LI MUITNINTUNLBUNTLUIUIYT FIUIUNUIEAH ANAUTUVDINTEUIUIVT
PNAENYITIULINUMINGEEDU TA8AMULTIUYDUVRIAMETAINGITDY MaHo19fain1TRAITUIUSY
Wdszuuaiuunudedsfuuminendeedal Taiensfnuseauliygns we. 2561 9o 8

Wae 9
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3. nangATHazasdaeu
3.1 ¥aNgNS

3.1.1 FIWIUNUIBAN TIUNFIANANGAT
- w1 Ladigaamnssuiily Livesndn 138 wiaedn

- WY 2 ANneeansanawazmalulad laitlaendn 139 wiiein

3.1.2 laseaframdngns

(1) nundyAnwnaly 30 viagfin
AUeAY 24 ygin
- nguArsun s inwe s dudiseus 15 vhefin
- nguArThun s inwensdudsadassauinnssy 3 Mhgin
- g umMsiauinwensunadiosidunds 6 Mgin
a A A Ia ' a
Fyuden lglienain 3 NguIn 6 Ydaenn

(2) RUINIBUANE

wey 1 aiignamnssuiialy Laitfaandn 102 miaefin
WaY 2 Ineddanssanauazmalulad laitiownan 103 %U2EAn
- JUunU 29 wuwin
Sdvnen  uwu 1 edlgnanvnssainly Lyipena [EReEhE
WNY 2 Inenanstainauazinalulad ladesnin 74 wiein
. LONUNAY 41 wuwhia

« LPATIAULADN

Wi 1 wilgmannnssunaly 17 wdeda
a faa = 1 a
W 2 InenaanstaneLazinalulad 18 ydein
& (7 1 1 a
. LANLABN laitiaenin 15 92ein
- 3 (813) laitlaenin 15 nuenn

(3) BUINIVNADNLES laidaenin 6 WU2BHA
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3.1.3 NSTUIUIVN

(1) numdgAnyiialy 30 wilqenn
General Education 30 Credits
(1.1) Fv103AY 24 Wwhn

Required Courses 24 Credits
(1.1.1) nguivadunswanineensdudteui 15 wiagin
Learner Person 15 Credits
001101  wwe. 101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 w8, 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201  w®. 201  MIS9IUTIATIZALAENISITY LY 3(3-0-6)
Usyanona
ENGL 201 Critical Reading and Effective Writing
001225 we. 225  Aw1d9nguluusuninenrmansuay 3(3-0-6)
wialulad
ENGL 225 English in Science and Technology
Context
204100  2.AW. 100  welulagasaunelastinaislng 3(3-0-6)

CS 100 Information Technology and Modern
Life

(1.1.2) ngwivdhuntswaunineensdudsiuaiieassduianssy 3 wiaefin
Innovative Co-creator 3 Credits
201190  2an. 190  A1SAREENERANTMYIM NSKAUQYYT wazn1s  3(3-0-6)
deansmainenmans
SC 190 Critical Thinking, Problem Solving and
Science Communication

(1.1.3) ngsdmndrumswavinesnsidunalasiidauds 6 AN

Active Citizen 6 Credits
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140104  swn. 104 msdunadies 3(3-0-6)
PG 104 Citizenship

201111 2an. 111 lanuusineiaans 3(3-0-6)
SC 111 The World of Science

(1.2) 3y den 6 MU28An
GE Electives 6 Credits

IinAnwidenFeunssundnainiis 3 nqudfidudn 6 mhedn nnnszunivsdelud

Student must take at least 6 credits from these 3 groups of the following GE courses.
(1.2.1) nguivsunswaunineenadudteui

Y

Learner Person

009103  w.us. 103 Ns3ansaUmALaENIT AU THUNA 3(3-0-6)
LS 103 Information Literacy and Information

Presentation

011152 uus. 152  Wsemandilonnnm¥inds 3(3-0-6)
PHIL 152 Ethics for Good Quality of Life
702101  Us.n4. 101 msRuluddnusedniu 3(3-0-6)

FINA 101 Finance for Daily Life
(1.2.2) ngudvshunsiaunineznsdudsiuaiiassauinnssy

Innovative Co-creator

063101 faa. 101 m3Beufiilensiauinuies 3(3-0-6)
EDCI 101 Learning for Self-Development

210100 2.a3A. 100 lanveeian 3(3-0-6)
MATS 100 World of Materials

703103  vs§.ne. 103 m’:ﬁL“fJut;:J‘tJizﬂaumiLLazﬁﬁﬁmﬁaﬂéfu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business

751100 @A, 100 LASEgANERsluiInUsEIN Ty 3(3-0-6)
ECON 100 Economics for Everyday Life

888107 wie. 107  msludussiouuRdviauwanyiesy 3(3-0-6)
DIN 107 Business Startup on Digital Platform



(1.2.3) ngsdmndrumswavineensidunalasiidauds

012200

(2) BuMITNANT
Field of Specialization
Wil 1 adignannssunaly

Plan 1 General Industrial Chemistry

Active Citizen

RE

u.Au. 200
200

IM91@
Mind Volunteer

laidaendn

a minimum of

a fdaa = (R 1
WY 2 ANgIAIFnsTanakazalulag laidaenin

Plan 2 Silicate Science and Technology

(2.1) Fvunu

Core Courses

202101

202103

203103

203104

203107

203108

203235

203288

1.97.
BIOL
1.9,
BIOL
3.4,
CHEM
3.0,
CHEM
3.A4.
CHEM
3.0,
CHEM
3.4,
CHEM
3.A3.

CHEM

101
101
103
103
103
103
104
104
107
107
108
108
235
235
288
288

a minimum of

I g 1

Basic Biology 1

UURAN5TINeN 1

Biology Laboratory 1

Wil 1

General Chemistry 1

il 2

General Chemistry 2
UftRnsadivaly 1

General Chemistry Laboratory 1
UFtRNsiaiily 2

General Chemistry Laboratory 2
LAIALATIZI

Analytical Chemistry
UfuFn1saiinszn

Analytical Chemistry Laboratory

19

3(2-2-5)

102 #UQeNA
102 Credits
103 %UWNH

103 Credits

29 lena

29 Credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)



204102 AW 102 MTIATIEVteyadIntuen1sa1sIn
Auwmatiauazn1suszend
CS 102 Intelligent Data Analysis: Survey of
Techniques and Applications
206115 e 115 ueaRdadwmsuInemanssssuea 1
MATH 115 Calculus for Natural Science 1
206116 2.A. 116 UAAASHEMSUINGIAEATEITUYIF 2
MATH 116 Calculus for Natural Science 2
207117 aa. 117 U{URNsHENE 1
PHYS 117 Physics Laboratory 1
207187  a.wa. 187  Wand 1
PHYS 187 Physics 1
(2.2) 3y wen
Major
wey 1 tafigaanunssuiialy laifaand
Plan 1 General Industrial Chemistry a minimum of
WA 2 Anendaasdainauazinalulad Tidaanan
Plan 2 Silicate Science and Technology a minimum of

20

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

73 wuenn
73 Credits
74 wienn
74 Credits

TudruuniieAanlasuainiveniiseu azdaaduiviseeu 300-400 luteunin 36 wiledn

wazludrurutlazdenduivsesu 400 ladiaanin 18 nuedn

Among the credits earned from the major courses taken, a minimum of 36 credits must

be from the advanced level courses (300-400) of which at least 18 credits must be from the 400

level courses.

(2.2.1) AW ONVIAU

Major Requirement

203222 1.4
CHEM
203228 1.4

222
222
228

LAILTIHANS 1
Physical Chemistry 1

UuRnsweide@nd 1

41 wilena
41 Credits
3(3-0-6)

1(0-3-0)



203331

203337

208346

209201

209251

209271

209272

209301

209302

209303

209498

253303

255323

CHEM
3.Ad.
CHEM
3.Ad.
CHEM

.88,

STAT

1.A9.

ENV

IA.D.

228
331
331
337
337

346
346
201
201
251
251
271
271
272
272

301
301
302
302
303
303
498
498
303

303

323

Physical Chemistry Laboratory 1
mylaszimanaifoesesies
Instrumental Methods of Chemical Analysis
UftRnsmslengimaaiifeiniesile
Instrumental Methods of Chemical Analysis
Laboratory

abAdmTuALigRaINT Y

Statistics for Industrial Chemistry
Ysunaduiusniaad

Chemical Stoichiometry

wniniosy

Introduction to Ceramics

g uRnisveaiignamnssy 1

Unit Operations of Industrial Chemistry 1
RN svileUfuanisvesniignainnssy 1
Unit Operations of Industrial Chemistry
Laboratory 1

LAINTEUIUNITENAIMNTTY

Industrial Process Chemistry

U uinisalingsuiun1sanavingsy
Industrial Process Chemistry Laboratory
NIMENBULLANIZVBIAADAANNTTU
Characterization of Industrial Materials
dunualignamngsy

Seminar in Industrial Chemistry
mMssansdndeunarauasadoly
AAINNTTU

Environmental and Safety Management in
Industry

nsuseiununmUeduy

3(3-0-6)

1(0-3-0)

4(3-3-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

21



IE 323 Introduction to Quality Assurance
FUSUBHUNSANYILUUUNR WAL 8gunsEuIUIv 2.A9. 493 way 2.A9. 497

For regular plan, it is required to register IC 493 and IC 497.

209493  2.¢9. 493 nsinaululssanu
IC 493 Industrial Chemistry Training
209497  1.A8. 497 Jaymiiiawnisaiignanssy
IC a97 Special Problems in Industrial Chemistry

dmiuununsfnewuvaniafnwiiaamzdeunssuiuia 2.a9. 494
For cooperative education plan, it is required to register IC 494.
209494 1.A8. 494 annadny

IC 494 Cooperative Education

(2.2.2) FvwanUsAuLaan
Major Elective Requirement
TidnAnvndendsuwnilaunnilsellil
Choose Plan 1 or Plan 2 as follows:
LN 1 Lﬂﬁqma'mn'i'iuﬂ"'ﬂﬂ
Plan 1 General Industrial Chemistry
203203 a.pd. 203 LATBUNIE 1
CHEM 203  Organic Chemistry 1
203207  2.Au. 207 UfURNIsANdum3d 1
CHEM 207  Organic Chemistry Laboratory 1
209270 2.A9. 270 Usingmisaianelouvaaaiignamvngsy
IC 270 Transport Phenomena of Industrial Chemistry
209370 2.09. 370 mﬁﬁlaﬁLLazmwamwum%mﬂﬁmaﬂmﬁ
IC 370  Kinetic Chemistry and Chemical Reactor Design
209375  a.me. 375 yheufUansveunilanaivngsy 2
IC 375  Unit Operations of Industrial Chemistry 2
209376  a.me. 376 whwujURnsvesaliananngsy 3

IC 376  Unit Operations of Industrial Chemistry 3

22

2(0-12-0)

4(0-12-0)

6 NUIYAR

17 wuU8nA

17 Credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



209377 ame. 377 UfuEnsmhedfiRnisveniionainss 2 1(0-3-0)

IC 377  Unit Operations of Industrial Chemistry Laboratory
2
WAY 2 INAEnsTanaLazinalulag 18 noein
Plan 2 Silicate Science and Technology 18 Credits
209254 Q@R 254 ﬂiSU’mmSN’?W]Lﬂii’]ﬁﬂﬁ’jﬂ@ﬂuqmﬁ’]%ﬂﬁu 3(3-0-6)
IC 254 Production of Conventional Ceramics in Industry
209351 109, 351 Aneiedastang 1 2(2-0-4)
IC 351  Silicate Science 1
209352 2.AB. 352 InwIeanssanm 2 2(2-0-4)
IC 352  Silicate Science 2

209358 2.A9. 358  ALULATNITOULIILAZ NSNS EUIUNNSHANLYS 2(2-0-4)

aun
IC 358  Drying and Firing Technology in Ceramic Processing
209361 P9, 361 UJURNINeIAans@ang 1 1(0-3-0)
IC 361  Silicate Science Laboratory 1
209362  2.mp. 362 UJURNITIENmaasEang 2 1(0-3-0)
IC 362  Silicate Science Laboratory 2
209368 A, 368 UjURnswelulagniseuwriskazniskilunssuiums  1(0-3-0)
NaRL33N
IC 368  Drying and Firing Technology in Ceramic Processing
Laboratory
209455 2@, 455  wieluladipdsuuaydlysndin 2(2-0-4)
IC 455  Glaze Technology and Ceramic Pigment)
209457 @0, 457 ASuUsEAVBAMANSHANLAT AR NYBINAN 0] 3(3-0-6)
LW31N
IC 457  Production Efficiency and Quality Enhancement of

Ceramic Products
209465 A, 465  UjURnsweluladiafeulasdiesiiin 1(0-3-0)

IC 465  Glaze Technology and Ceramic Pigment Laboratory



(2.2.3) Fyantaan

Major Elective

laidaendn

a minimum of

lngidenainnssunivialignamngsy (3.a0.) detull

Choose from the following subjects of Industrial Chemistry (IC):

209203

209204

209206

209252

209253

209262

209263

209331

209332

209341

209382

1.AD.

203
203
204
204
206

206

252
252
253
253
262

262

263
263
331
331
332
332
341
341
382
382

ilgmannssuidosi

Introduction to Industrial Chemistry
UftRnandgnamnssudasdy

Elementary Industrial Chemistry Laboratory
ANUUADAABATEUIUNITLANLEZNITINNITATTLAL
dmuialignavngsy

Chemical Process Safety and Chemical
Management for Industrial Chemistry
wsfindienisneaiawasiwsfinfienunaia
Constructional and Technical Ceramics
NsHANATDNATRURLLEN

Production of Pottery
UitRnseiiniienisieaduaziasfiniiie
NuUwAla

Constructional and Technical Ceramics
Laboratory

UftRnsiTeandeufium

Pottery Laboratory
Fomdwazmeluladidounds

Fuel and Fuel Technology
UFTRMINTIAsIsidemEs

Fuel Analysis Laboratory
gaavnssuUlnsiad

Petrochemical Industry

Tannedwes

Polymeric Materials

15 wuenn

15 Credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

24



209403

209404

209405

209406

209422

209424

209442

209444

209451

209452

209453

209454

209456

403
403

404
404

405
405
406

406

422
422
424
424
442
442
444
444

451
451
452
452
453
453
454
454
456

welulaBnisgadudmsunmsiisatuasiude
Adsorption Technology for Water and
Wastewater Treatment
weluladmavsudsuihdmiugaanunssunad
Circular Water Technology for Chemical
Industry
N19NLUUNIZUIUNTLATLaZLANAZ DA
Chemical Process Design and Green Chemistry
nsunUgymmnaaiignainnssusigluswnsy
dngagy

Problem-Solving for Industrial Chemistry using
Software Package

nillannTsy

Metallurgical Chemistry
N3AANIBULALAITAIVANNNTAANTBY

Corrosion and Corrosion Control

v 6

ML TIENUG
Heterogeneous Catalysis
mdsdenasillnsaiiazinalulagUlnsiadl
Selected Topics in Petrochemicals and
Petrochemical Technology

wiAlulagTaLng

Silicate Technology

L%iwﬁﬂ%uqﬂ

Advanced Ceramics

Tannul

Refractory

WemansuazinaluladTiua

Science and Technology of Cement

WALLLASLNILALDUA

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)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

25



IC
209461 1.AD.
IC
209462 1.AD.
IC
209463 1.A8.
IC
209464 1.AD.
IC
209466 1.A8.
IC
209471 1.A8.
IC
209483 1.A8.
IC
209485 1.A8.
IC
209486 1.A8.
IC

YILADNANNNTLUILITRB LUT

456
461
461
462
462
463
463
464
464

466
466
ar1
ar1
483
483
485
485
486
486

Glass and Enamel Technology
UdRnswalulagdaing

Silicate Technology Laboratory
UftRmsenfintugs

Advanced Ceramics Laboratory
UfuRnsTannul

Refractory Laboratory
UFuRnsInenmansuasinalulasdiuug
Science and Technology of Cement
Laboratory

iR swmalulagumuazduiua

Glass and Enamel Technology Laboratory
N1599NLUULTNNULAL

Chemical Plant Design
wialulagnszuiunIsuanNandunnediues
Polymer Products Process Technology
Ufuinsmelulagnediues

Polymer Technology Laboratory
wealuladdme

Textile Technology

Or choose from the following subjects:

110332 19.9.
DESN
203211 1.A4.
CHEM
203250 2.A4.
CHEM
203315 1.A4.
CHEM

332
332
211
211
250
250
315
315

ﬂ’]iEJEJﬂLL‘U‘UNaG]ﬁm“ﬁ
Product Design
A a aed
bANBUUNIYNUTTU
Fundamental Inorganic Chemistry
LPNAIWINADY
Environmental Chemistry

AULRNTHAENUSY

Symmetry and Bonding

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-2-5)

2(2-0-4)

3(3-0-6)

2(2-0-4)

26



203316

203318

203323

203324

203327

203471

203474

2034717

203478

206355

208345

210201

254181

254383

3.Ad.
CHEM
3.4,
CHEM
3.Ad.
CHEM
3.Ad.
CHEM
3.A3.
CHEM
3.0,

CHEM

3.0,
CHEM
3.0,
CHEM
3.4,
CHEM
3.AE.
MATH
1.d0.
STAT
.76,
MATS

IA.N.

ME

IA.A.

316
316
318
318
323
323
324
324
327
327
ar1
ar1

474
474
477
477
478
478
355
355
345
345
201
201
181

181

383

willAvosAuTulazAloosunluLYiaan
Coordination and Organometalic Chemistry
UuRNsweiletun3d

Inorganic Chemistry Laboratory

WPILTENE 3

Physical Chemistry 3

ILTIENE 4

Physical Chemistry 4

UURN AT aENS 2

Physical Chemistry Laboratory 2
audAnaznIImanysanIzvesiaanediues
Properties and Characterization of Polymeric
Materials

Ufiseuaznsdunseinediues

Reactions and Synthesis Methods of Polymers

Ufuinisialinediues 1

Polymer Chemistry Laboratory 1
UuRnswedinediues 2

Polymer Chemistry Laboratory 2
WA

Numerical Method
NIAIUANAUANLTIENA

Statistical Quality Control

v
(% ¢ A

Taneansilonu

Introduction to Materials Science
ﬂ’]iL%EJ‘L!LL‘UU%ﬁ’JﬂiimﬁW%%Ué’ﬁﬂﬁﬁﬂﬁﬂw’]
IAINTIU

Engineering Drawing for Non-Engineering
Majors

N39S ENENY

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-3-2)

3(3-0-6)

27



254483

703244

751443

(2.3)

(3)

28

ME 383 Energy Conservation

AN, 483 izwmsm?{augﬂwé’wu 3(3-0-6)
ME 483 Energy Conversion Systems

Us.na. 244 NI5IANITNITNANLAZNITANTUIY 3(3-0-6)
MGMT 244 Production and Operations Management

Ff. 443 LATYFAEARSRANTTY 3(3-0-6)
ECON 443 Industrial Economics
v (G18) liitfoundn 15 wiaehn
Minor (if any) a minimum of 15 Credits

inAnwfimnlszasraziseuiviln onadendeuinvluavilanlailagouns
Usznauninedsidodul 1509 v lniiUagdeudmsutindnwinninedoidosdul lu
2/ ! 1 a @ cal = = [ Ya o '
Houni1 15 niiein lnganuiuseure99191381UTnYT Feazvilnddnuiunioe
AnTiumaenrangnsiiiugudn liteundt 15 wilein

Student who wishes to have minor may take courses corresponding to any minor
listed in Chiang Mai University announcement about minors being offered for
CMU students for at least 15 credits with approval of an academic advisor which

lead to addition of at least 15 credits to total.

a = ] K% J 1 a
RUINIYLADNLET 13]‘1JE]EJﬂ’J"I 6 NUYUNA

Free Elective a minimum of 6 Credits

UYL ANUUIYVDILAYTRANTEUIUIWN

sWanszUAI iU usLaY 6 ndn sasalull

1. 1A% 3 MISN  WAASDY AMY LATAIAIY/A@NUIYT NNSEUILIVITUSING

2. 1a% 3 fing awunlaeail

1) 1avFIkIn (Man308) WanIDe SEAUYINTLUIWIV

“100-200” WAAIDY  NIEUIIYISEAUNUGIY

“300-400" LARID ﬂszmuiﬁmizﬁuqq

2) @UAINANe (MANAU) A wmwyfluawﬁﬁm

3) 1@UFINY (MaNrIeL) kanedle eunsuluviNANYYeEIIN
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3.1.4 WAAIBAUNISANE

uNY 1 1Adlanavinssamaly

y ;
FuUUN 1
aMAnsAned 1 VR Mamsanedi 2 wiein
001101 | w.®. 101 Mwdanguitugu 1 3(3-0-6) | 001102 1.9. 102 Mwdanguiiugu 2 3(3-0-6)
ENGL 101 | Fundamental English 1 ENGL 102 Fundamental English 2
140104 | 9.%. 104 msiunaiilos 3(3-0-6) | 203104 | 2.A.104 | wadiviald 2 3(3-0-6)
PG 104 Citizenship CHEM 104 | General Chemistry 2
202101 | 232101 | F2Ameniiugu 1 3(3-06) | 203108 | 2.e3.108 | UfdRnnsieiivialy 2 1(0-3-0)
BIOL 101 Basic Biology 1 CHEM 108 | General Chemistry Laboratory 2
202103 | 1.3. 103 | URUAMSIYTIne 1 1(0-3-0) | 206116 | 2.A0M 116 | uAagdadmIvInermans 3(2-2-5)
BIOL 103 Biology Laboratory 1 MATH 116 | 535u%18 2
Calculus for Natural Science 2
203103 | 2.3 103 | wadlvily 1 3(3-0-6) | 207117 | awa 117 | U{URNsHENA 1 1(0-3-0)
CHEM 103 | General Chemistry 1 PHYS 117 Physics Laboratory 1
203107 | 2.A1. 107 | UftRnsiadivialy 1 1(0-3-0) | 207187 | .. 187 | WAnd 1 3(3-0-6)
CHEM 107 | General Chemistry PHYS 187 Physics 1
Laboratory 1
206115 | Ao 115 | upaRdadmivinenenans | 3(2-2-5) | 204100 | 2.aw. 100 | waluladarsaunauayiin 3(3-0-6)
MATH 115 | 5550917 1 CS 100 aslely
Calculus for Natural Information Technology and
Science 1 Modern Life
394 17 g udenies 3
Free Electives
5 20




uNY 1 1Adlanavinssamaly

30

HT7 2
nANsANT 1 wiein nMAnsAnwdi 2 e
001201 | w.®. 201 NI MUTINATIZARAZNS 3(3-0-6) 001225 | u.®. 225 Awsanguluuiuminedmans 3(3-0-6)
ENGL 201 | \Weuegefiusz@nsua ENGL 225 | wazwalulad
Critical Reading and English in Science and
Effective Writing Technology Context
203203 | 2.AN. 203 | LAfBuw3d 1 3(3-06) | 203222 | 2.An. 222 | wpdlBRENE 1 3(3-0-6)
CHEM 203 | Organic Chemistry 1 CHEM 222 | Physical Chemistry 1
203207 | 2.A3. 207 | UfURnsaddunsd 1 1(0-3-0) | 203228 | 2.Ax. 228 | UfURnsAdl@eREnd 1 1(0-3-0)
CHEM 207 | Organic Chemistry CHEM 228 Physical Chemistry Laboratory 1
Laboratory 1
203235 | 1.A0.235 | wiAnsen 3(3-06) | 209270 | 1.A8.270 | Usingmsalanelounes 3(3-0-6)
CHEM 235 | Analytical Chemistry IC 270 inilgnamnsy
Transport Phenomena of
Industrial Chemistry
203288 | 1.Au. 288 | UfURnisaiiaszn 10-3-0) | 209271 | 2.A0. 271 | mhegufuRnisves 3(3-0-6)
CHEM 288 | Analytical Chemistry IC 271 Lﬂﬁqmammiu 1
Laboratory Unit Operations of Industrial
Chemistry 1
209201 | 2., 201 | Usunouduiusvnaadl 3(3-06) | 209272 | 2m.272 | TR swaeUfURN1su0Y 1(0-3-0)
IC 201 Chemical Stoichiometry IC 272 inilgnamngsy 1
Unit Operations of Industrial
Chemistry Laboratory 1
209251 | ;e 251 | wsdinidesdu 2(2-0-4) A uoniden 3
IC 251 Introduction to Ceramics Major Elective
201190 | 2.9%. 190 | msAnegsiRasg I N | 3(3-0-6) A ndenias 3
SC 190 LLﬁﬁcwﬂLLazmi?iamimq Free Elective
INeIEns
Critical Thinking, Problem
Solving and Science
Communication
201111 | 29w 111 | lanuusinendans 3(3-0-6) 394 20
SC 111 The World of Science
3 22




uNY 1 1Adlanavinssamaly

31

Y ;
Fuln 3
AANSANYI 1 yiein nAnsAnE 2 wgin
203331 | 1.0 331 | MelAs1einiaed 3(3-0-6) Fdnwhll (Fonain 3 nguden)| 3
CHEM 331 | shewndesile General Education Electives
Instrumental Methods of
Chemical Analysis
203337 | 2. 337 | UfURnmsmsiesgyimaedl | 100-3-0) | 204102 | a.Aw. 102 | mTaswiteyadaaiuy:nng 3(2-2-5)
CHEM 337 | sheipdesile CS 102 dsmuneliauaznsuszend
Instrumental Methods of Intelligent Data Analysis :
Chemical Analysis Survey of Techniques and
Laboratory Applications
209301 | 1.A2. 301 | LANNTEUIUNNTORMAMNTIH 3(3-0-6) | 208346 2.80. 346 adadmIuadlgnamnIsy 4(3-3-6)
IC 301 Industrial Process STAT 346 Statistics for Industrial
Chemistry Chemistry
209302 | 1.AR.302 | UURnswednssuIuns 1(0-3-0) | 209370 2.A9. 370 IlallaTNITRNKUY 3(3-0-6)
IC 302 AFINNITN IC 370 Lﬂ%mﬂﬁﬂiﬂimﬁ
Industrial Process Kinetic Chemistry and Chemical
Chemistry Laboratory Reactor Design
209303 | 1.AR. 303 | mImanuzangvesian | 3(3-0-6) | 209376 | .A9.376 | yhwuuRnisves 3(3-0-6)
IC 303 AFINNTTU IC 376 wnilgnamngsy 3
Characterization of Unit Operations of Industrial
Industrial Materials Chemistry 3
209375 | 1.AR. 375 | mheujianisves 3(3-0-6) | 209377 | 2. 377 | UfURmsmheuiianisves 1(0-3-0)
IC 375 indlgeannysy 2 IC 377 inigeannysu 2
Unit Operations of Unit Operations of Industrial
Industrial Chemistry 2 Chemistry Laboratory 2
253303 | 2@ 303 | msdnnisdAanadouuazany | 3(3-06) | 255323 2.8, 323 miﬂisﬁuqmmmﬁmﬁu 3(3-0-6)
ENV 303 Uaamﬁ’s’l,uqmamnsim IE 323 Introduction to Quality
Environmental and Safety Assurance
Management in Industry
ERLY 17 ERLY 20
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= a
BAUNTSANEILUUUNR

uNY 1 1Adlanavinssamaly

v

YuUN 4
nANsAnd 1 WiLAn nAn1sAnedi 2 AR
209493 | 1.m0.493 | msEneululsenu 2(0-12-0) | 209497 | 2.A0.497 | YgywiliAwnnd iadignanvinssy | 4(0-12-0)
IC 493 Industrial Chemistry IC 497 Special Problems in
Training Industrial Chemistry
209498 | 1.m. 498 | dunwnalignavngsy 1(1-0-2) Jwnenidenseiu 400 5
IC 498 Seminar in Industrial Major Elective in 400 Level
Chemistry Course
I uoniaen 1 37 9
Major Elective

Iy uenidenszau 400 6
Major Elective in 400 Level

Course

JnAnwvilu (Fenan 3 3

nauivn)

General Education

Electives

33U 13
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uNY 1 1Adlanavinssamaly
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= a
AIANTIANEIN 1

WUwAn

= ]
AIANTIIANEYIN 2

Nl

209498

1.A8. 498
IC 498

duunnefgnamnssy
Seminar in Industrial

Chemistry

1(1-0-2)

209494

1.A9. 494
IC 494

annaAne

Cooperative Education

6

v ueniden

Major Elective

Awnenidonseiu 400
Major Electives in 400

Level Course

11

FnAnwvhll (Henan 3

ngx3)

General Education

Electives

U

16

39U
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T 1
nANsANT 1 wiein nMAnsAnwdi 2 e
001101 | w.®. 101 Mwdanguitug 1 3(3-0-6) | 001102 1.9. 102 AMwdanguiiugu 2 3(3-0-6)
ENGL 101 | Fundamental English 1 ENGL 102 Fundamental English 2
140104 | 5w.104 | nsiduwaidies 3(3-0-6) | 203104 | 2.Aw. 104 | il 2 3(3-0-6)
PG 104 Citizenship CHEM 104 | General Chemistry 2
202101 | 242101 | 9Imeaiiugiu 1 3(3-0-6) | 203108 | 2.A3. 108 | UfRnsiaily 2 1(0-3-0)
BIOL 101 Basic Biology 1 CHEM 108 | General Chemistry Laboratory 2
202103 | 1.43. 103 | UJTAMSIVINe 1 1(0-3-0) | 206116 | 2.A0M. 116 | umaedadmsuIneimans 3(2-2-5)
BIOL 103 Biology Laboratory 1 MATH 116 | 5330918 2
Calculus for Natural Science 2
203103 | 2.A1. 103 | tailvild 1 3(3-06) | 207117 | ava. 117 | UFURNsTHEN 1 1(0-3-0)
CHEM 103 | General Chemistry 1 PHYS 117 Physics Laboratory 1
203107 | 2.A1. 107 | UftRnsiadivialy 1 1(0-3-0) | 207187 | .. 187 | WAnd 1 3(3-0-6)
CHEM 107 | General Chemistry PHYS 187 Physics 1
Laboratory 1
206115 | 2.A0u 115 | upapdadmsuinenmans 3(2-2-5) | 204100 | 2.Aw. 100 | waluladarsaunauasiin 3(3-0-6)
MATH 115 | 5550915 1 CS 100 adel
Calculus for Natural Information Technology and
Science 1 Modern Life
374 17 Fyndonids 3
Free Electives
394 20
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WY 2 AngAansganatazimalulag

HT7 2
nANsANT 1 wiein nMAnsAnwdi 2 e
001201 | w.®. 201 NI MUTINATIZARAZNS 3(3-0-6) 001225 | u.®. 225 Awsanguluuiuminedmans 3(3-0-6)
ENGL 201 | \Weuegefiusz@nsua ENGL 225 | wazwalulad
Critical Reading and English in Science and
Effective Writing Technology Context
203235 | 1.A0.235 | wiWAsen 3(3-06) | 203222 | 2.An. 222 | wpdlBRENE 1 3(3-0-6)
CHEM 235 | Analytical Chemistry CHEM 222 | Physical Chemistry 1
203288 | 2.Au. 288 | UjURNsiadda1ent 1(0-3-0) | 203228 | 2.Ax. 228 | UfURnsAdl@eREnd 1 1(0-3-0)
CHEM 288 | Analytical Chemistry CHEM 228 Physical Chemistry Laboratory 1
Laboratory
209201 | 2.A9. 201 | USmnesdusiusvnaed 3(3-0-6) | 209254 2.00.250 | nszuaumskanesiinsadisly 3 (3-0-6)
IC 201 Chemical Stoichiometry IC 254 AANMNTTU
Production of Conventional
Ceramics in Industry
209251 | 1.m9.251 | wsrdindewiu 22-0-4) | 209271 | 1.p0.271 | wheyURnisves 3(3-0-6)
IC 251 Introduction to Ceramics IC 271 Lﬂﬁqmammiu 1
Unit Operations of Industrial
Chemistry 1
201190 | 29,190 | msfnedeailnsagias N5 | 3(3-0-6) | 209272 | 2.ae. 272 | UFURnsmheufdRinisves 1(0-3-0)
SC 190 LLﬁfJiymLLasmiﬁamimq IC 272 inilgnamngsy 1
nerraEns Unit Operations of Industrial
Critical Thinking, Problem Chemistry Laboratory 1
Solving and Science
Communication
201111 | 29w 111 | lanuusinendans 3(3-0-6) AenLden 3
SC 111 The World of Science Major Elective
394 18 g udenies 3
Free Elective
5 20




WY 2 AngAansganatazimalulag
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Y ;
FuUN 3
nANsANT 1 wiein nMAnsAnwdi 2 e
203331 | 1.0 331 | MelAs1einiaed 3(3-0-6) Fdnwhld (Fonain 3 nguden)| 3
CHEM 331 | shewndesile General Education Flectives
Instrumental Methods of
Chemical Analysis
203337 | 2. 337 | UfURnmsmsiesgyimaedl | 100-3-0) | 204102 | a.Aw. 102 | mTaswiteyadaaiuy:nng 3(2-2-5)
CHEM 337 | sheipdesile CS 102 dsmuneliauaznsuszend
Instrumental Methods of Intelligent Data Analysis: Survey
Chemical Analysis of Techniques and Applications
Laboratory
209301 | 1.A2. 301 | LANNTEUIUNNTORMAMNTIH 3(3-0-6) | 208346 2.80. 346 adadmIuadlgnamnIsy 4(3-3-6)
IC 301 Industrial Process STAT 346 Statistics for Industrial
Chemistry Chemistry
209302 | 1.AR.302 | UURnswednssuIuns 1(0-3-0) | 209352 | 2.A9.352 | Ierenansd@ng 2 2(2-0-4)
IC 302 AANMNITY IC 352 Silicate Science 2
Industrial Process
Chemistry Laboratory
209303 | 1.AR. 303 | mIimdnuaslamzvesiag | 3(3-0-6) | 209362 | 1., 362 | UFURNsIMemans@dinn 2 1(0-3-0)
IC 303 PAFINNITTU IC 362 Silicate Science Laboratory 2
Characterization of
Industrial Materials
209351 | 2.A9. 351 | Anedans@ane 1 2(2-0-4) | 209455 | 1.n9.455 waluladwdsunazdigsiin 2(2-0-4)
IC 351 Silicate Science 1 IC 455 Glaze Technology and Ceramic
Pigment
209361 | 1.m9.361 | UJdRnisineaeans@dne | 10-3-0) | 209465 | 2.A0.465 UfuiRnmamaluladindounazdies | 1(0-3-0)
1 an
IC 361 Silicate Science Laboratory IC 465 Glaze Technology and Ceramid
1 Pigment Laboratory
209358 | 2.A9.358 | wialuladniseuniaaznis | 22-0-4) | 209457 | 1.A8.457 15 wUsEANS ANNISRERLAY 3(3-0-6)
wnlunszuIuNsHanIEin AMANYBINARSUAIYT1EN
IC 358 Drying and Firing IC 457 Production Efficiency and Quality
Technology in  Ceramic Enhancement of Ceramic
Processing Products
209368 | 1.A0.368 | UURnswelulagnig 1(0-3-0) | 255323 | 9r..323 | madseiunmuninlewu 3(3-0-6)
DULILA T IE 323 Introduction to Quality Assurance
NITUIUNINAALYIEIN
IC 368 Drying and Firing

Technology in Ceramic

Processing Laboratory
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aMAnsAned 1 VR MamsAnedi 2 wiein
253303 | 2Ad. 303 | nMsdanshanndenuasay | 3(3-0-6)
ENV 303 | Uaeadelugmamnssy
Environmental and Safety
Management in Industry
573 20 573 22
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WY 2 AngAansganatazimalulag

v ;
YU 4
aMAnsAned 1 VR Mamsanedi 2 wdehn
209493 | 1.m0.493 | msEneululsenu 2(0-12-0) | 209497 | 2.a0.497 | YgymiiliAwmanignamnssy | 4(0-12-0)
IC 493 Industrial Chemistry IC 497 Special Problems in
Training Industrial Chemistry
209498 | 1.m. 498 | dunwnalignavngsy 1(1-0-2) v neniden 3
IC 498 Seminar in Industrial Major Elective
Chemistry
A neniaen 3 enEONTZAU 400 3
Major Elective Major Elective in 400 Level
Course
I uenidenszAu 400 3 374 10
Major Elective in 400 Level
Course
Anwvily (Fonan 3 3
nauIvn)

General Education

Electives

33U 12
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v ;
YUl 4
nANsAnd 1 WiLAn nAn1sAnedi 2 P enta
209498 | 1.pp. 498 | dunwnalignamngsy 1(1-0-2) | 209494 | 1.AB. 494 aviafnw 6
IC 498 Seminar in Industrial IC 494 Cooperative Education
Chemistry
g enidan 6 39 6
Major Elective

A nonidenszAu 400 6
Major Elective in 400 Level

Course

FnAnwvhll (Henan 3 3

ngx3)

General Education

Electives

U 16
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=p.

Yo-wwana

a =

AaAin1sAnY), aanduiidsa

q

= P - =
N3FANYT (UNdsanIsAne)

ASTuERL/dUMN

Jaqdu

WeuTuuss

NANENI

=

20 ue.

=

20 Uel.

U
NAIU
N33
(asuly
svey 57

anan)

HPLAT.BRANA laegu*

- ae.a. Ganssuad),
PHIINTNUNTINGIRE (2551)
- e Genssuedl),
PNV IRE (2548)
- 2.U.GmnsuAd),

PANTNUTING IR (2544)

14.06 | 2.40

14.06 | 2.40

18(8)

HALAT.LIAYY (TR

- . (wnalulagUlnsed,
WIR) enaetlnsiduulazd
Taswadl,

PAINTNUINGIRE (2551)

- 2a.u. (AFnssuad),
UIMINYIAUNYATAERS (2546)

- 2A.U. (Grnssual),
UANINYIRYAIUATUNTILIA

(2542)

14.06 | 2.40

14.06 | 2.40

23(3)

9.05.AuAlld Ay

- Dr.rer.nat. (Natural Sciences),
Leoppld-Franzens University of

Innsbruck, Austria (2009)

- M.S.Tech (Engineering Materials),

University of New South Wales,
Australia (2002)
- M. (ATgRAUNTIN),

UInenaeedlyd (2541)

12.48 | 2.46

12.48 | 2.46

28(5)

NA.AS. TN LBuEDU*

- M. (FEARFENT, WIUYIF),
1INeNaeeslrl (2550)

- . (Gagmans),

10.23 | 8.36

10.23 | 8.36

43(7)
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=p.

Yo-wwana

a =

Aandin1sAn), aanduiidsa

q

= Ao =
N3FANYT (UNdsanIsAne)

ASTauERL/dUAN

Jaqdu

WeuTuuss

NANENI

=

20

ue.

=

20 Uel.

U
NAIU
N5
(asuly
svey 57

anan)

WINeaeedly (2544)
WM. (WATlgAaImMNTIY),

UNINeIaeLTeslug (2540)

NA.AS.DAUUN Tufien*

Ph.D. (Materials Science),
University of Leeds, UK (2000)
M.S. (Ceramic Processing),
University of Leeds, UK (1996)
WM. (4Ad),

UINenaeedlyd (2531)

7.33

8.46

7.33 8.46

52(8)

9.05.165u duguaz*

Ph.D. (Chemical and Process
Engineering), University of Leeds,
UK (2015)

M. (vAd),

unTIeauLdedll (2553)

MU, NYsANeNdusU 1 (bAd),

UINenaeedlyd (2550)

13.00

2.00

13.00 | 2.00

10(7)

NALAT.ANANG L ABULEL

wm.a. (1pd),
umIngdededud (2542)
.. (vadl),
UIngdedesiug (2536)
WM. (ATgAaImNTIY),

UINYaeTasl (2533)

9.76

12.96

9.76 | 12.96

42(18)

HNA.AT. UTUTUI Ty

salae

Ph.D. (Chemical Engineering),
University College London, UK
(2006)

M.Sc. (Chemical Process
Engineering), University College
London, UK (2000)

WU (wilgnamnssu),

12.58

293

1258 | 2.93

10(4)
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=p.

Yo-wwana

a =

Aandin1sAn), aanduiidsa

q

= Ao =
N3FANYT (UNdsanIsAne)

ASTauERL/dUAN

Jaqdu

WeuTuuss

NANENI

=

20

ue.

=

20

Uel.

U
NAIU
N5
(asuly
svey 57

anan)

1INeaedasld (2538)

NA.ATLNFASUNS AUSAWN

- Dr.techn. Chemical Technology
of Inorganic Materials (Ceramics),
Vienna University of Technology,
Austria (2003)

- . (Gageans/malulages
1in),

PANTNUVTINGIRE (2540)

- M. (ATgREMNTIY),

UINeaeedly (2538)

13.46

2.70

13.46

2.70

50(8)

10

KA.AT.IUNTITI WY
A

:,)E

- Ph.D. (Polymer Science and
Engineering), Lehigh University,
USA (2000)

- . (1Ad),,

U Inenaedeslul (2533)

- . (1d)

UMINeIaeLdeslug (2531)

7.25

8.30

7.25

8.30

59(4)

11

NA.AS.AT3TT WN55INT

L e, Gnenansnediues,
UIYR) enaetlnsiduniag
Ulnsiadl, PnaansalumInends
(2548)

- M. (PilgRaImngI),

1INeNaeeslrl (2540)

12.16

2.50

12.16

2.50

46(8)

12

.05, 550UNS lvetseas
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PLO 3: Unudinansnsaeenwuunaziiinulunsmaassiomdayaiugiulussduriemaass siums
AATIRLAEAAIUNANITNAGDY aunsenaTedymtuniisufiRnslugnavnssuell waganunse
1% [ a & 6 1 a [
asaudnnssuiilulsslovusaiasugianazdany
£ a [ L9 I v a va o a
PLO 3.1 Uau9in@1119098nwuUN15MAa04 ua20819lu U] uminis andun1snnaes
AATINRALAANUNANINAGDY wazaunsaasieilymilumheufiinislugeavnssuaile
PLO 3.2: TaudimaunsnLd onwazldias 09ila (1AS 89891193 NeNA1a@ns vAS 99l ad1nsunis
WATiveya 1a4) lnegrauninzauuazgnsios
PLO 3.3 Unidinanansadiausuiimaiionisadeuinnssundulselovinoiasugianazding
PLO 4: Yaudinuansoaniianinunseiesesulaziinunseninfisnnudfgvenisisouinaendin
naAIuilAUNIaNLaEilvinuglunAnY AL TRILIALLS
PLO 4.1: Unudinanunsaduaunazidontdunasdoya uazinaluladansawma iwelddmsuns
WAL ULDIBE 1R DL
PLO 4.2: Unuidinanunsassysazuilanddayymaniignavnssulaegradussuy
PLO 5: Yaudinanunsaviraudunguldegnfiuszd@ninm uansunuimianisiug diuagdauia 4

ANUIRLEINIAN WA UNUINVRIFNATRRAMNT TSR TIAUIUSTLNA
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PLO 6: Yaudinfivinwzn1sAndiasnziiddnavi sndudmsuvagaaimnssuedl lneawnsaidenld
wIoloimunzay dvinweaunsauAuwarIanIsteyaasaune aufen sifenldansaunauas

walulagnunsdea1sniUszanNsSan Wisdeansag1eilussansnaniwuuuinaikasnsliau



WNUTILEAINTNTERNEANUTURAYBUNINTFIUNAEWSN1SIT8UIANUANGAT (PLO) gnszurudv (Curriculum Mapping)

wu%ﬂaﬂﬂﬁﬂﬂﬂﬁﬁlﬂ (GELOs : General Education Learning Outcomes)
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Galal Naé'ws’n'lsﬁauis'ﬁmwﬁ'wawé’ngmwmw%’]ﬁnmﬁ”ﬂﬂ GELO1 GELO2 GELO3
(GELOSs) \duyaragiseus Judsw \Huwailoweasziva uazlandiil
(Learner Person) A519E55A AMUSURATRULAZITULT
UInNITU (Active citizen)
(Innovative co-
creator)
S
3 Ho3n 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5
. | oo11o1 AwSanguitugIu 1 o
Fundamental English 1
» | oo1102 mmé’ﬂﬂqwﬁugm 2 o
Fundamental English 2
NSOULTTIATIZIALATNTI WU UBE ]
3 | 001201 | Usg@ansua o
Critical Reading and Effective Writing
0 | oo1z0s | MMeBangEluLSUNINE AR Suazivalulad o
English in Science and Technology Context
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ddu | wadwsnisBeuiiaeviwemdngasanadndneiily GELO1 GELO2 GELO3
(GELOSs) Juymragiseus Jugsu Wuwaiiloswesszina uazlandiil
(Learner Person) a519a33A ANUSURATRULATILILTS
uInnITuU (Active citizen)
(Innovative co-
creator)
SWa
v Fodn 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5
ﬂ’ﬁifﬁ'ﬁﬁﬁW]ﬂLLﬁ%ﬂ'ﬁﬁ?Lﬁu@ﬁqiﬁuwm
5 009103 | Information Literacy and Information °
Presentation
¢ | o11152 Wemansilonnn minda o
Ethics for Good Quality of Life
7 | 012200 | Y901 o
Mind Volunteer
s | os3101 mil,‘%ﬂuitﬁamiﬁmmmmm o
Learning for Self-Development
o | 120100 | M3 Dumaiiles . o
Citizenship
0 | 201111 | NWIMENEns o

The World of Science
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ddu | wadwsnisBeuiiaeviwemdngasanadndneiily GELO1 GELO2 GELO3
(GELOSs) Juymragiseus Jugsu Wuwaiiloswesszina uazlandiil
(Learner Person) A5798556 ANNSURATeULATITLLT
UInNI (Active citizen)
(Innovative co-
creator)
Wl
v Fodn 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5
nsAneg1sisu I NSl uag
ﬂ’ﬁa@ﬁ’]i%’]ﬂ%‘ﬂﬂ’]ﬂ’]ﬁ@ﬁ
11 201190
Critical Thinking, Problem Solving and Science °
Communication
1o | 200100 | AlaBaNSEUNALAL TInATE LM o
Information Technology and Modern Life
13 | 210100 | 1ANVOTIAN .
World of Materials
14 702101 m’:tmuiu%’mﬂizmau °
Finance for Daily Life
< ¥ a & £
15 703103 ﬂ'ﬁL‘U‘UE\IJinﬂ@‘Uﬂ'ﬁLLauﬁﬁﬂ%L‘UaQ(ﬁu °
Introduction to Entrepreneurship and Business
6 | 751100 | WTEEAEARSIUTINYSEI U o
Economics for Everyday Life
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ddu | wadwsnisBeuiiaeviwemdngasanadndneiily GELO1 GELO2 GELO3
(GELOSs) Juymragiseus Jugsu Wuwaiiloswesszina uazlandiil
(Learner Person) A5798556 ANNSURATeULATITLLT
UInNI (Active citizen)
(Innovative co-
creator)
Wl
il Ho3un 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5
17 | sgsro7 | MIUAUTINIVUAIVIAUNEAIDTH o
Business Startup on Digital Platform
nugwn: vangesldlanmualiidenSounssuinivinaenndeiu GELOs 99 1.4, 2.2 uay 3.4
NUNIY AN
aeu | naw/ ¥3v PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
SHAIYN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
nguvIUNY
1 202101 | I¥Ineriiugu 1
o ° ° ° °
Basic Biology 1
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
2 202103 | UURNTIINE 1
° ° ° °
Biology Laboratory 1
3203103 | ey 1
° ° ° °
General Chemistry 1
4 |203104 | ¢diialy 2
° ° ° °
General Chemistry 2
5 203107 | UftRnsiadivialy 1
° ° ° °
General Chemistry Laboratory 1
6  |203108 | UjtRnisiadinald 2
° ° ° °
General Chemistry Laboratory 2
7 203235 | LpdATIzi
° ° ° °
Analytical Chemistry
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
8 203288 | U{URAN5wAIATIEI
° ° ° °
Analytical Chemistry Laboratory
9 204102 | MFIATIENTRLATIRTL:NTATIT
AnatiaLazn1sUseyns
° ° ° °
Intelligent Data Analysis: Survey of
Techniques and Applications
10 | 206115 | upagdadmiuIne1manssssuua 1
° ° ° °
Calculus for Natural Science 1
11 206116 | UWARARAEINSUINGIMANTETIUYIR 2
° ° ° °
Calculus for Natural Science 2
12 | 207117 | Yfumn1sWEnd 1
° ° ) °
Physics Laboratory 1
13 | 207187 | Wand 1
° ° ° °
Physic 1
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
nguIvNANUIAY
1 203222 | wAdLTIENS 1
° ° ° °
Physical Chemistry 1
2 203228 | U{UANswedleWEng 1
° ° ° °
Physical Chemistry Laboratory 1
3 203331 | mslersvnaaiidaewedeile
Instrumental Methods of Chemical L L L L
Analysis
4 203337 | U§URNMINTIesgimaaiinley
\A3nsile
° ° ° °
Instrumental Methods of Chemical
Analysis Laboratory
5 208346 | abRdmiuAiignaInngsy
° ° ° °
Statistics for Industrial Chemistry
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
6 209201 | USunausdusiusniuad
° ° ° °
Chemical Stoichiometry
7 209251 | wnindedu
° ° ° ° °
Introduction to Ceramics
8 209271 | wihguuRn1svesailignaingsy 1
° ° °
Unit Operations of Industrial
Chemistry 1
9 209272 | YjUamsvieudRnisveund
° ° ° ° °
AAINNITU 1
Unit Operations of Industrial
Chemistry Laboratory 1
10 209301 LAHINTTUIUNITONANNTTY
° ° ° ° ° ° °
Industrial Process Chemistry
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
11209302 | Ufuinisialinssuiun1sgnavinssy
° ° ° ° ° °
Industrial Process Chemistry
Laboratory
121209303 | MIMENYULIRNILYDIIER)
° ° ° °
AAINNTIU
Characterization of Industrial
Materials
13 | 209493 | nmsHneululssau
° ° ° ° ° ° ° ° ° °
Industrial Chemistry Training
14 209494 | anfiadnw
° ° ° ° ° ° ° ° ° ° ° °
Cooperative Education
15 209497 Jaymiiaeniaaiignannssy
° ° ° ° ° ° ° ° ° ° ° °
Special Problems in Industrial
Chemistry
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
16 | 209498 | dunuipilenaIvingsy
° ° ° ° ° ° °
Seminar in Industrial Chemistry
17 253303 | nsdan1sdwindauuazauUaenie
lugnamnssy
° ° ° °
Environmental and Safety
Management in Industry
18 | 255323 | msuseiugmnimiloady
° ° ° °
Introduction to Quality Assurance
ngudvLenUsAuLaan (WWu 1 1Al
9AEMNTINTIIY)
1 203203 | \pdBunIE 1
° ° ° °
Organic Chemistry 1
2 203207 | UjURMseTiBunse 1
° ° ° °
Organic Chemistry Laboratory 1
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D

=)
e

c

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

1.1

1.2

1.3

2.1

2.2

3.1

3.2

3.3

4.1

4.2

209270

Usingmisalanglenveail
PAFINNIIN
Transport Phenomena of Industrial

Chemistry

209370

LATIIAULAENITBONWUULATBIUGN O]
LAl
Kinetic Chemistry and Chemical

Reactor Design

209375

mhegluRnsvesalignavingsy 2
Unit Operations of Industrial

Chemistry 2

209376

mhpufuAn1sveaiignamnssy 3
Unit Operations of Industrial

Chemistry 3
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D

=)
e

c

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

1.1

1.2

1.3

2.1

2.2

3.1

3.2

3.3

4.1

4.2

209377

UM smeUfunisvesad
AFAINNTTU 2
Unit Operations of Industrial

Chemistry Laboratory 2

nguIvNanUsAULAaN (AU 2

AeAranstanatazimalulag)

209254

NSEUIUNNSHAMSITINA ALY
AFINNTTY
Production of Conventional

Ceramics in Industry

209351

AINLFANSTANA 1

Silicate Science 1

209352

INUFIANSTANS 2

Silicate Science 2
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
4 209358 | waluladnisouniauazn1 skl
- - ° ° ° ° ° ° ° °
NILUIUNITNAALYIIUN
Drying and Firing Technology in
Ceramic Processing
5 209361 | UM Inenmansdang 1
° ° ° °
Silicate Science Laboratory 1
6 209362 | UURNMSINeIAEnsTaLng 2
° ° ° °
Silicate Science Laboratory 2
7 209368 | UUANsmalulagnisauliauaznig
- - ° ° ° ° ° ° ° °
WA lUATZUIUNTITHAALY SN
Drying and Firing Technology in
Ceramic Processing Laboratory
8 209455 | walulagndoulazdigsin
° ° ° ° ° ° ° °
Glaze Technology and Ceramic
Pigment
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
9 209457 | MaMiinUszAnEnINnsHANLAY
A v & o ° ° ° ° ° ° ° °
AN INYDINAAN NN
Production Efficiency and Quality
Enhancement of Ceramic Products
10 | 209465 | Ufuinisimelulagindeunasdiesiin
° ° ° ° ° ° ° °
Glaze Technology and Ceramic
Pigment Laboratory
nguIvNeNidan
1 110332 NNTONLUUNANS U
° ° ° °
Product Design
2 203211 | inflefluv3diug
° ° ° °
Fundamental Inorganic Chemistry
3 203250 | inflAsnde
° ° ° °
Environmental Chemistry
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
4 203315 | @UAATHATUGY
° ° ° °
Symmetry and Bonding
5 203316 | pdllAesAudunaziatioasunlumvia
- ° ° ° °
an
Coordination and Organometalic
Chemistry
6 203318 | UjUANswniletiuvsed
° ° ° °
Inorganic Chemistry Laboratory
7 203323 | \AdLTSENE 3
° ° ° °
Physical Chemistry 3
8 203324 | AdLT9HENS 4
° ° ° °
Physical Chemistry 4
9 203327 | U§URAMsTga@nd 2
° ° ° °
Physical Chemistry Laboratory 2
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
10 203471 | auURLAZNISIANYULIANTYDIIAR
a s L ® [ ) °
NDALNBI
Properties and Characterization of
Polymeric Materials
11 | 203474 | Ufiseuaznisduasievinediues
° ° ° °
Reactions and Synthesis Methods
of Polymers
12 | 203477 | UfuFinisadinediues 1
° ° ° °
Polymer Chemistry Laboratory 1
13 | 203478 | Ufufinisiiinediues 2
° ° ° °
Polymer Chemistry Laboratory 2
14 | 206355 | BW0IAIaY
° ° ° °
Numerical Method
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
15 1208345 | MIMIVANAMAINTIEDNRA
° ° ° °
Statistical Quality Control
16 209203 Lﬂﬁqmammamﬁmé{u
° ° ° ° ° ° °
Introduction to Industrial Chemistry
17 | 209204 Uﬁﬁ’ﬁmimﬁqmmmimLﬁaqﬁu
Elementary Industrial Chemistry L L ® L L L
Laboratory
18 209206 | MIUUADASYNTZUIUNTLATILAZ NS
Ipnsansiadldmiuiaiignavngsy
Chemical Process Safety and PY PY PY
Chemical Management for
Industrial Chemistry
19 209252 | wsfindienisneadswasisiiniie
- ° ° ° ° ° °
NunALe
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
Constructional and Technical
Ceramics
20 209253 | MsnAnedenadeuRumn
° ° ° ° ° ° °
Production of Pottery
21 | 209262 | UftEmswsiniflenisnoaiianay
wsfindienumaiia
° ° ° ° ° ° ° °
Constructional and Technical
Ceramics Laboratory
22 |209263 | UftEnsiTeandoudiuien
° ° ° ° ° ° ° °
Pottery Laboratory
23 209331 | Wewdwammaluladiemnas
° ° ° °
Fuel and Fuel Technology
24 | 209332 ﬂﬁﬁamimﬁmwﬁﬁal,waq
° ° ° ° ° °
Fuel Analysis Laboratory
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
25 1209341 | geaminssullasiadl
° ° °
Petrochemical Industry
26 | 209382 | Jaawedies
° ° ° ° ° ° °
Polymeric Materials
27 | 209403 Lﬂﬂiuiaﬁmaam%’uﬁm%’umiﬁﬂﬁ’mﬁw
I EAVIGH
° ° ° ° °
Adsorption Technology for Water
and Wastewater Treatment
28 | 209404 | weluladnisvauidsuhdmsy
QAAINTTULAL]
° ° ° °
Circular Water Technology for
Chemical Industry
29 209405 | ATOONLUUNTEUIUNIININLATILAE
- ° ° ° ° ° °
LALAZ DR
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
Chemical Process Design and
Green Chemistry
30 209406 | msuidgyvmaaiiananngsueig
Wswnsudnsagy
° ° ° °
Problem-Solving for Industrial
Chemistry using Software Package
31 209422 | wpfilannssu
° ° ° ° °
Metallurgical Chemistry
32 1209424 | MSAANTBULAZAITAIVANNISAA
nIoU ° ° ° ° ° °
Corrosion and Corrosion Control
33 | 209442 | MslseUfAzenIienug
° ° °
Heterogeneous Catalysis
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
34 | 209444 | idpiaenasinUlesiadilas
wialulagUlnsiadl
° ° °
Selected Topics in Petrochemicals
and Petrochemical Technology
35 | 209451 | walulag@@ine
° ° ° ° ° ° ° °
Silicate Technology
36 | 209452 | iwiindug
° ° ° °
Advanced Ceramics
37 | 209453 | Jagnuln
° ° ° ° ° ° ° °
Refractory
38 | 209454 | Anermansuazinaluladdiuug
Science and Technology of L ° ° °
Cement
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
39 1209456 | welulagunikazduia
° ° ° ° ° ° ° °
Glass and Enamel Technology
40 | 209461 | UjURNswalulagzdng
° ° ° ° ° ° ° °
Silicate Technology Laboratory
41 | 209462 Uﬁﬁamimi’]ﬁﬂ%u@ﬂ
° ° ° ° °
Advanced Ceramics Laboratory
42 | 209463 | UjuEn1sTaanulvl
° ° ° ° ° ° ° ° ° °
Refractory Laboratory
43 | 209464 | URURMImemansuazmalulad
Fuua
° ° ° °
Science and Technology of
Cement Laboratory
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WY 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
44 | 209466 | UfURnsiweluladuninardua
Glass and Enamel Technology ° L ° ° ° ° ° °
Laboratory
45 | 209471 | n1senuuUlsNnuAdl
° ° ° °
Chemical Plant Design
46 | 209483 | wAluladnszuIUNIINERNENAUTING
awes
° ° ° ° ° ° °
Polymer Products Process
Technology
47 209485 | UjURnswealulagnedwes
° ° ° ° ° ° °
Polymer Technology Laboratory
a8 | 209486 | wialulaBdave
° ° ° ° ° ° °
Textile Technology
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
IWEIVN 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6
49 | 210201 | Sammansidesiu
° ° ° °
Introduction to Materials Science
50 | 254181 | ms@eunuuimnssudmsugaily
o~ - ° ° ° °
UNANYIIAINTTU
Engineering Drawing for Non-
Engineering Majors
51 | 254383 | MyouSnunau
° ° ° °
Energy Conservation
52 254483 szwmnﬂ%ugﬂwé’amu
° ° ° °
Energy Conversion Systems
53 703244 | A15IANITNINAALALNITALTEUY
° ° ° °
Production and Operation
Management
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a0y | naw/ ¥3v1 PLO 1 PLO 2 PLO 3 PLO4 |PLO5|PLOG6
WAV 11 | 12 | 13 | 21 | 22 | 31 | 32 | 33 | 41 | 4.2 5 6
54 751443 Lﬁi‘iﬂﬁﬂ’]ﬁ@%@ﬁﬁ’]%ﬂﬁim
[ ] [ ] [ ] [ ]
Industrial Economics
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1731 3.51 NATUULAL 5.0
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ANANUIN
1. A1DSUNYANWAUZNTZUIUIYN
(1) nunIBIANYIN2L

(1.1) ngaAvdunmsauineenisilugiseus (Learner Person)

u.9. 101 (001101) AYIBINOBNUFIY 1 3(3-0-6)
ENGL101 : Fundamental English 1
Soulafigewiudoy - laid

NsdeansNTdINgY ien1sUFuRusTuTInUsEd1Tu vinvenisile we eruuazaulusedu
ey Tuuunnmedinuuag ausssunvainvaeiiiensiieusnaontin
Communication in English for everyday interactions. Basic listening, speaking, reading and

writing skills in various social and cultural contexts for life-long learning.

1.9. 102 (001102) : AWIDINYNUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Léi]ﬂl‘llﬁﬁﬁ]\iﬂhﬂfiau : 4.9. 101 (001101) w’%amummLﬁumawaamﬂ%ﬁm

o w Y 14

= o = av o Aa i a v Ao
nsdeansNeBInguen sUfduiusluTInUsedniu inwenisils A oulazlsulusyAuNdugou
JuluuIummadpunag Jausssuivianraneliian siseusnaentin
Communication in English for everyday interactions. More advanced listening, speaking, reading

and writing skills in various social and cultural contexts for life-long learning.

4.9. 201 (001201) : A159IULTIINATIEHRAZNNSI T8 UBEN1NUSE ANS Ha 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Seulvfidosiunoy 11.9. 102 (001102) #3BANNAIUAULTOUVRINIAIYY

MN8N udmsUN158UTIATIERINUNA IR ALAL DR 19 wazn15Weuag 19U Tz ANTNg
Turdemuauaulavesisey
English language skills for critical reading from different sources and media and effective writing

on topics of students’ interests.

1.8, 225 (001225) : mMedeanguluviuninerddansuazinalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context

Woulvnfesunouy 11.9. 102 (001102) #IBANNAUAULDIUVBINIAIYY
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PNYe 89AUTENDU WATUUITNVDINTYURNITNIA L BN158 paseg 19t Useans aanluuSunnig
InenAanskazinalulad
Specific language functions, components and skills for effective communication in science and

technology contexts.

2.AN. 100 (204100) : walulagasaumduasyinaue i 3(3-0-6)
CS 100 : Information Technology and Modern Life
Seulvfidosiunoy a3l

[

AanfimesfuMsdnuludinusediu wsedieneuiunesuazdumesidn sarusenaudAty
gasmseaulay nsvhausiufusuveeulal vendwiiviediulseaninaludinnudmsuiinadeln
anuUaeadienanaluladansaung ns3ansaume

Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,

information literacy.

(1.2) nguAvadumsnauinyznsilugdsauaieassaudnnssu (innovative Co-creator)

Y

2.9%. 190 (201190) n13ANRENNITUY I NTwATYMn 3(3-0-6)
waZASAREAINIIINYIAENS
SC 190 : Critical Thinking, Problem Solving and Science
Communication
= Sy ' ' A
Woulvndoseinunou aid]
nsAneg1eiiTug I Msnlanmisinerransuazwalulad nsdeaismiinermans

wazinalulag

Critical thinking, problem solving in science and technology, communication in science

and technology.

(1.3) ngudgdumsnauineznsiunaidiosiidiauds (Active Citizen)

59. 104 (140104) msdunatiiaq 3(3-0-6)
PG 104 : Citizenship

a v ' ' '
woulundosmunouy e
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Anamiang e uazinAnifeiunsdunades wnAnans wWinm uasnthfinadios nsada
aumszvindemseusisluseiutecdu Ussna wazumnud msadedndiinuasAasssusuiluany
Suiinveusiedinuuazralselovidusin madunalesiunmsdeuitasnismswmuluninusssuuazany
NANNA1ENNEIAL mia%aﬁﬂm&%qmﬂLﬁamil,l,ﬁlmﬁzgmmm%'mLLé’ﬁé’wé’uaiﬁ NILER98NNIINITHIDY
aeldngurune sedou wagAdenvesyumunardny madunadlesianuiuazanudileluuussauden
medansssuuazUsziRmandviesiu maSeudasessaliindnvemu

Meaning, definition and concept of citizenship. Rights, liberties and obligations of citizenship.
Problems awareness of daily life at local, national and international levels. Creation of public mind
and moral for social responsibility and social awareness. Citizenship and the way of life in plural and
multicultural societies. Creating a positive and peaceful attitude to enable conflict resolution by
peaceful means. Political expression under laws, regulations, social norms and communal practice.

Citizenship and the understanding of cultural tradition and local history. Ethics and vocational citizen.

2.99. 111 (201111) TanwieIngAans 3(3-0-6)
SC 111 : The World of Science
Seulviidosiunoy e

YN AMUNLNEVDINSFE@RS Wwalulal waruinnssy UseiRvedinendans welulad way
WIANTIU NITUIUNININEIAENS AanssunguiieiuInemansuasmalulagludinused1iu
a I3 a o Ly a & a v a a 6
Wemaniiazmalulagiunsimuyssma Ineimansuasimaluladiuiasygia Inemansiag
waluladnudiny InenAanswazimalulagnuaawinaay Inenfanswasimalulagnuinusssuy
Weeansuazmalulagiugusuviodiu Inemaniuazmalulagiunisidsuwdasanimgiionnie
a & Y] ) Ao oA A v v oA Y °
Mermansuazimalulad Aun iU NgEu wseidedu q muanuaulavesindny wazn1siiiaus

Tureasau

Introduction, Meaning and history of science, technology and innovation, Scientific
method, Group activities about science and technology in daily life, science and technology and
country development, economy, society, environment, culture, local communities, climate
change, sustainable development, or other topics depending on students’ interests, and class

presentations.
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(1.4) w890 (GE Electives)

1.Us. 103 (009103) : N133aNTaUmALAEN1TULEURATHUMA 3(3-0-6)
LS 103 : Information Literacy and Information

Presentation

Roulvfidewinudoy 15 : dwmdutinAnendililedven

ﬂ’J’]llVill’]EJLLﬁ%ﬂ’ﬂll??’Wﬁiy"&l@ﬂﬂ?iﬁﬂL%ﬂLLaBﬂ’]iiﬁ’]iﬁumﬂ ﬂ??ﬂﬁ’@ﬂﬂ’]iLLﬁ%ﬂ?iLLﬁN%’]
ANTAUWIA LYAIETRAUVALAEUSNITANTAUINA VI%JWEJ’]ﬂiﬁ'ﬁﬁquﬂLLazﬂ’]iﬁﬂizLﬁ?J‘U ms’?mﬁu
AN5aUnA N15UTTIUATAUNA N1SUILEUBEITAULNA ﬂ’]iéj’]\‘iﬁﬂLLﬁSﬂ’]ﬁL%EJUUiiﬂﬂiéﬂﬁJ

The definition and the importance of information and information literacy, information
needs and information seeking, information sources and information services, information
resources and organization, information searching, information evaluation, information

presentation, citation and bibliography writing.

w.us. 152 (011152) uransiiaaunwIiniia 3(3-0-6)
PHIL 152 : Ethics for Good Quality of Life
Roulvfidewinudoy laig

LUIARNUFIUYDIITEAIanT Ngufasumansinednudin Jaymdinludiausiuads Aunnding
A MIIDIRUANTIANANULIITEAIERS
Basic concepts of ethics. Ethical theories of life. Problems of life in contemporary

society. Good quality of life. Ethical approaches to achieve good quality of life.

Us.n4. 101 (702101) : A5k lIuTInUsEI U 3(3-0-6)
FINA 101 : Finance for Daily Life
Seulvfidosiunoy e

mmifﬁaqéfusuaaﬂ1iU%ﬁWiﬂﬁiLﬁuiu%?gmUizﬁﬁu msa%ﬁagmzﬁummamiﬁu N15d1929
FUAMNNNITRY NITINUHUNNNTEY N15UT558le 518378 uazEALAL UIn1svesanity
50U seeuiu MsliRuyhuy Msnaumunstudmiumnnisaivesiin nsussiuaandes ns
NUNUNE LLﬁSﬂ’]iLG]%EJNﬂ’J’]&JW%@JJLﬁ@ﬂ’;’mqﬁu

Basic knowledge of financial management for daily life. Wealth creation. Financial health

evaluation. Financial planning. Income, expenses and debt management. Financial institution
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services. Savings. Letting the money work for you. Financial planning for life events. Risk

insurance. Tax planning. Preparing for happiness.

f.ad. 101 (063101) nfﬁﬁauilﬁamiﬁmmmuwa 3(3-0-6)
EDCI 101 : Learning for Self-Development
Soulvfidosiunoy 1addl

o w (% a

ANuvINY ANudIRY uasdnuazsITIvANIISoudvesyed AadnvzvesyanaTieuinasntin
vinwznsSoudhulangaidvia uwAafefunsiauauesuasnsiasuaNysalwsisny nswanndnenm
AULEILUAIUNTAN N1TUTITIA9E19EUTEANENIN N15IANITAULATEA mia%fwwwﬁmﬁuéﬁﬁ NFALN
yrannmimngay maiansuwedidunasiodaniifnue uwuetesyanafiuszaunrudiiaanmsd
HelunsFeudifloRaumios

Definition, importance, and nature of human learning. Characteristics of a life-long learning
person. Learning skills in the digital world. Approaches of self-development and self-fulfillment.
Development of self-potential in thinking. Effective time management. Stress management. Creating
Good human relationships. Development of desirable personality. Self-development for being a

valuable global citizen. Examples of people who became successful through self-discipline in learning

for self-development.

2.9, 100 (210100)  : Tanvas e 3(3-0-6)
MATS 100 : World of Materials
Seulvfidosiunoy e

a A

yiauaznisdenldian nszuiunngn lassaie audfivesianuaznisideuvesian Janluaiiiseu

'
U a

andwsudaneadna Janeunmue Janaunsaldidnnseiinduazaunsalnishnsedeans angunsaldinau

e e

o)

andmiudmeauazussadauet Tandmsumsldauaiudug wu A wsesdions uazdan nenisunmg wag

'
v a

A & a 1% 1 Y] '
aﬂmLﬂuNmiﬂUﬁﬂLL’]ﬂaau mii‘-JE)EJﬁaﬂEJLLaz’J?{QLL‘Uif[,SﬂWJ

aJe

Types and selection of materials, processing, structure, properties and degradation of materials,
houseware materials, construction materials, vehicle materials, materials for electronics and
communication devices, office supplies materials, textile and packaging materials, materials for other
applications such as sports, cosmetics and medical devices, eco-friendly materials, degradation and

recycled materials

Us.na. 103 (703103) mni‘]u;ﬁﬂsznaunﬁsuazqsﬁaLﬁaaﬁu 3(3-0-6)
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MGMT 103 : Introduction to Entrepreneurship and Business
Roulviidesiunoy - Laidi
unumnsiluduszneunisiunsiiauiasugiavesUszna lonmalunsuszneugsia Audnuazuay
wsepslalumsiliudusenaums anmuwindey Useiam sUkuuLasuNugsia nannsdnnns msdnnisiu
NRAA NISHER N15RY Ty ¥ NYManegsna §inasenielsena uagdsesssudmiuusenaunis
Entrepreneur role in economics development country Entrepreneur and business
opportunities. The characteristic of entrepreneur and motivation factors, environment, types of
business, forms of business, business plans, principle of management, marketing management,
production management, financial management, accounting, taxation, business law, international

business and business ethics for entrepreneur.

fifl. 100 (751100) : \ATugAERs lLuAInUszI Y 3(3-0-6)
ECON 100 : Economics for Everyday Life
Roulvfidesinudoy T

wnAamuassgmansiiluldluiinusesifu Adertestunmanda nsuilon natn Teldusesmnd
N13ARIANTITUY NITRULATNITTUIATT NNIRULTRATIRUEA 11591997 LATEFAINITATMATNITRUTENIN
Usene miﬁwmLﬂiiﬂgﬁﬁ]uaz?unméjﬁm

Basic economic concepts and application for everyday life concerning production, consumption,
markets, national income, public finance, money and banking, inflation and deflation, employment,

international trade and finance, and economic development and environment.

u2.0. 107 (888107)  : nsisudugsiavuAIviaunanasy 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
Roulefidesinudoy T

[

nsiaAuAnNIgSRIVUAIaLNanesy Lsegdlavesneniginauuadviaunanviesy 7 weda

Y 9

Y LY

dmdunseenuuunisiaudugsiauuidviaunasosy msrunueaudululimsgsRsuuiraunanesy
wnAsvesthiifunsuitRnusssuden wnAnesdusznou viruadlunshau msBudugsiovundva
unanasy

Opening up the business idea on digital platform. Founder’s motivation to startup business on
digital platform. Seven techniques for startup design on digital platform. Discovering business potential
on digital platform. “Function” versus “convention” concepts. Component concept. Working attitude.

Startup execution on digital platform.
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U.AU. 200 (012200) : INBIEN 3(2-2-5)
RE 200 : Mind Volunteer
Soulvfidosiunoy 1addl

WWIANLTDIANNAT NANSTTUNUFINVBITRDIENtUAANIAN 9 MSRNUURUAEInean
The concept of mind volunteer, basic principles of mind volunteer in various religions, the

practice of mind volunteer.

(2) NUINIBUINE

- F¥NU

AMZINYIANENS

2.97. 101 (202101) FaAneflugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1

Roulvfidawinutoy - Taid]

UNU 58 08UITNNSNIINGIFIENST SNWULLRNIZVIEINTIN N15INTEUVAINTIN @15:ATUD

A

W0 waduavluwnueddu Mugmansuazaniugmans nalnveddiauinis aAnuvaInvalgves
A4401¥0 Tnssadauagniihfivesity Tassadsuasviniivesdnd uasdnmineuagngAnssy

Introduction, scientific methods, characteristics of life, biological level of organization,
chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution,

diversity of life, structure and function of plant, structure and function of animal and ecology and

behavior

2.97. 103 (202103)  : UfURAN382INeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1

Soulviigaestuniou - amzilgussundaunu 2.992. 101 (202101)

ndesgansad lassaiwasminnvsswad n1smglaseauiead n1suuuead Wugaans
FTUINITUATANNNAINTANEVRIRNTIN (WeoBoliy Welbednd wyinssu wazdneineUszens
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

evolution and biological diversity, plant tissues, animal tissues, behavior and population ecology

1.0%. 103 (203103) il 1 3(3-0-6)
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CHEM 103 : General Chemistry 1
Roulefidessinunon - Taid]

USunauduius wia veavaiuazvosds wiineslulauniind Iuiiedl augawndl lasiasesnay
LAZANTI9ET uaziiusziall

Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry,

chemical equilibrium, atomic structures and periodic table and chemical bonding

1.a%. 104 (203104) - wasinaly 2 3(3-0-6)
CHEM 104 : General Chemistry 2
Soulviigaestunou - 2.A4. 103 (203103)

anvazany ﬂim—LuaLLazamaiaaaﬁﬂ auqaiaaam%ﬁauLLazma@Jmmiazm&J asusenaulnees
Aty Lllduedes aumansiall Lazaldund
Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and

solubility products, coordination compounds, nuclear chemistry, chemical kinetics and organic

chemistry

2.A4. 107 (203107) : Ujtiansiainaly 1 1(0-3-0)
CHEM 107 : General Chemistry Laboratory 1

Roulafigewiudoy amzidausgun3auny 2.a%.103 (203103)

i Tuesuuinisadl UfATe1veaveuauaza1sUsznauravadag nsmAIAg
veaufta Tassadawdn nsmanudulenazaufouudsasnisiinlovenin arudeuresfjasen
wadiain Bdnlnslada Ujisedundunaraunaind wveendnduvesuiiey

Techniques in chemistry laboratory, the reactions of copper and its compounds,
determination of gas constant, crystal structures, determination of vapor pressure and latent heat
of vaporization of water, heat of reaction, galvanic cells, electrolysis, reversible reactions and

chemical equilibrium, oxidation states of vanadium

2.A%. 108 (203108) : Ujtiansiainaly 2 1(0-3-0)
CHEM 108 : General Chemistry Laboratory 2

Seulviigaestuiou - 2.A4.107 (203107) waLamztUgULssUNSauny 2.A%.104 (203104)
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mMsvninaluanalagefenisanaswesgadenuds aunansn-ua a1savatetiinesuasufise
lalasd@a n3mshnimsadmiuansaraiensn-lua NAT0QUNYNAON1TATAVBUNTD HAAMNIT
aganey @13 a1susenaulaeasAiwudu dnsninUufAsenall LATaUNIS N1TIATIMTIAMNNINTDY
Lopouuan ngu | wag IV Milasizndenunimvestlessuuintarlossuaulundelinsiuvin waz
NISNARDINLAY

Determination of molecular weight by freezing point depression, acid-base equilibria,
buffer solution and hydrolysis reaction, titration curves for acid-base solution, effects of
temperature on the solubility of salts, the solubility product, coordination compounds, rate of
chemical reaction, organic chemistry, qualitative analysis of cations of group I, II, lll, and IV,

qualitative analysis of cation and anion in unknown salt and special experiment

2.A4. 235 (203235) WALILASIZH 3(3-0-6)
CHEM 235 : Analytical Chemistry
Soulviigaestunou - 2.a3. 111 (203111) %30aINLUIUSYIUNSDUNU 2.AY. 104 (203104)

M3 uunUsznnizhessinaeisaznisiwaniiowionasavats adaluaidnzid s
AnTzilneUsing madeseilagimtn nMsdeseidcii wesmadamsuwenansidosiu

Classification of chemical analysis methods and calculations for preparing solutions,
statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electrochemical analysis,

basic separation techniques

2.A3l. 288 (203288) UfuRnIsualiasIen 1(0-3-0)
CHEM 288 : Analytical Chemistry Laboratory
Roulviidosudon amzibguBsuniounu 2.a4.235 (203235)

mudaendelueslfiinig nslindesuiuasiaiesdieotavmaiinaiinseiosnamuiya
N3 NAITAZA1BUTZLANAN & LAZNITATUINAUTLTY N1TuUTInalafsuluATuaLunuAY
leRenA1sUalua luansHaulagnIsinmsm mimﬂ%mmagﬁLﬁaﬂufﬂéf’;amﬂmmﬂmL‘mm 19911
Usinadalndluinshetslaonislnmss nsmuSunaman () lusegrslaenislnnse n1sm
Uunaueadenluguvesansuseneveengian  nsinmsansa-walagslnmudlowss nslunsanse-
walnedeeudninuns  nislnmsauuulelelawn3nlagisnaouiuns TAT1sinIesRUsenauveen

LNUINFBE19 LIS LATUINSNSARIUY
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Laboratory safety rules, appropriate use of analytical glassware and measuring equipment,
solution preparations and concentration calculation, determination of sodium bicarbonate and
sodium carbonate in mixture by titration, determination of aluminium in water sample by titration,
determination of sulphite in water sample by titration, determination of iron (Il) in water sample
by titration, determination of calcium in oxalate compound form, acid - base titration by
potentiometry, acid - base titration by conductometry, iodometric titration by coulometry and

composition assay of analgesic sample by thin layer chromatography

2.ANW. 102 (204102) : nsaTeideyadanien1sdisradiumaiia 3(2-2-5)
wazn1susEYnd
CS 102 : Intelligent Data Analysis : Survey of Techniques

and Applications

a oy ' ' ]
woulundasitunay Taid]

unihgmsiasgitoyadaniey: 91NMsiugnisuss Msimsziasnsvibiiunmdeyawuy
AT N1TE1TIUBTNITIATIZAUDAI mi‘d‘izmaNaﬂszLLasﬁagaﬁm%JUmiﬂisqﬂmﬂla‘laﬁ N1399299U

Y o o ¥ < a A < a a a ¥ ¥ )

WAZFIININ N1591ADINIEAMNTUITUALDULAZAIUTUITILAIN N34T augLLUUI%ﬂ@MWLngﬂuiuﬁ’lu
Uszgnisunsiinseideyadiniey

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and
visualization, text exploration and analysis, data stream processing for loT applications, image
detection and recognition, simulation with virtual reality and augmented reality, and problem-

based learning in intelligent data analysis applications.

2.A04. 115 (206115) : UARAGAE NI UIMEIAIENTITTNYIR 1 3(2-2-5)
MATH 115 : Calculus for Natural Science 1
Soulviigaestunou - e

[y

Adlamansugudmsuuaanda allnuaznizraitieweileidy syiusvesiledduduusaes
wazn1sUseyng Usiusuaznisussend
Elementary mathematics for calculus, limit and continuity of functions, derivative of single

variable functions and its applications, integration and its applications
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2.A04. 116 (206116) : UARAGHEINTUMEIAENTSTINYIR 2 3(2-2-5)
MATH 116 : Calculus for Natural Science 2
Soulviigastuiou - 2.A04. 115 (206115)

aAukaraunIuatUl aun1slseuiusian1sUsTens fendunatefinlsuaroyiuseay
Infinite sequence and series, differential equations and applications, function of several

variables and partial derivatives

AWg. 117 (207117) - UfuRnswand 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Roulafidewiudoy Taid]

nsrudvIvuanisiieanunsldisnmamanermansluildandugiu Feuseneuaiy n1s
VAABIINGY NNUNamans gauuwasans adu i annzudindn Viruemans wasi@ndyal
Laboratory course dealing with scientific methods in basic physics consisting of various

experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

2.4, 187 (207187) : Agnd 1 3(3-0-6)
PHYS 187 : Physics 1

Soulviigaestuniou - e

' ) s Y] = = s
MIBUaENITIN Narans n13du Adu wazidss veslva gauumamans i auulni andde

s

willdnuazauIulvian vimuenans wazilandgalnl
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,
thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern

physics.

- 3¥9n

- AYANUVIAU

ANZANYAIENT

2.A4. 222 (203222) : wildengngd 1 3(3-0-6)
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CHEM 222 : Physical Chemistry 1
Roulviidesinurou 2.A4. 104 (203104) %39 2.A%. 113 (203113);
WAz 2.A0d. 112 (206112) %38  2.AM. 116 (206116);
waz 2.9e. 187 (207187)
gaunnar1ans auURveuia vonaueg19d1e aunadgaia aunaind wagiadluiln
Thermodynamics, properties of gases, simple mixtures, phase equilibria, chemical

equilibrium and electrochemistry

2.AY. 228 (203228) : UfuRnsadigeiand 1 1(0-3-0)
CHEM 228 : Physical Chemistry Laboratory 1
Roulviidosudon amzilguBsuniaunu 2.a4.222 (203222)

Ausouluansveanisavats Usuinsnisifealuais aunaluansazate nisurliinvas
a < ¢ o a £ aaa a a ¢ ) ¢
asazaudianinslad duusedvsuoniifvesdidninslad nsueasudiuuesvestlesouy aavnag
mansvonsadlniuell gaumaiingfvesansavats wnukeigniaveeulwandoiln wazdnsIdu
YBIANIANUTOUFMTULAA
Molar heat of dissolution, partial molar volumes, equilibrium in solution, conductivity of
electrolytic solution, activity coefficient of electrolyte, transference number of ions,

thermodynamics of electrochemical cell, critical solution temperature, binary-solid phase diagram

and heat capacity ratios for gases

2.A4. 331 (203331) : nMsiaTeimaaiigleaiasile 3(3-0-6)
CHEM 331 : Instrumental Methods of Chemical Analysis
Soulviigaestunou - 2.A3.235 (203235) %59 2.A4.236 (203236)

umiismsanlnsun? esduszneuvesedssiionannsiun’ gTiadaaninslnlames
giliuaudaidninauend dunsusaadninaue’ svneuinainlnsalnl svneuinueureindu
anlnsiums (lowled) sznoulindliatuauninguns dusninddnianatauaunlnsuns A
Yawann1snelasunnsil uwialasunlnnsil uavlasunlnnsiivesvanaussaugge

Introduction to spectrometric method, spectrometric instrumental compartments, UV-Vis
spectrophotometry, luminescence spectrometry, infrared spectrometry, atomic spectroscopy,

atomic absorption spectrometry, atomic emission spectrometry, inductively coupled plasma
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spectrometry, overview of chromatographic principles, gas chromatography and high performance

liquid chromatography

2.A4. 337 (203337) : UftRnsmsiieszimaaiidneniaila 1(0-3-0)
CHEM 337 : Instrumental Methods of Chemical Analysis Laboratory
Roulafigewiudoy amziiguBauniaunu 2.a1.331 (203331)

gunsaluazinaiaililaevialuluiesujodnisindinsginas deufuaauvasadely
WorlURnTs mdeseidalsinalaswmelindansillowas/AddaaUninslilawes n153asesiias
YSinalpawmaiiadiiatuanlnswns milesendnunmlagmaiayiseniudnesudunsusaan
nsun3 msfnwdademaniesdleuazmanififnadensiineiviinusinlasmaiamavenoud
nuauYesUTUAUNINSIUNS NMSWIENRIREaENTIATIERUSINMMinemaTiaatesouintay
gasutuaninsiuns msdnwiladefifinaseussansanvesreduluufalasunlnns @ msinsed
ouvamanlnemailaLialasuilnnsdl wazn153eszilsusunalasmatiadaialasuiluns i
ANTINULE

Apparatus and techniques generally used in analytical laboratory and laboratory safety
practices, quantitative analysis by ultraviolet-visible spectrophotometry, quantitative analysis by
emission spectrometry, qualitative analysis by Fourier-transform infrared spectrometry, study of
instrumental and chemical factors affecting quantitative analysis of element by flame atomic
absorption spectrometry, sample preparation and quantitative analysis of element by flame
atomic absorption spectrometry, study of factors affecting column efficiency in gas
chromatography, analysis of liquid mixture by gas chromatographic technique and quantitative

analysis by high performance liquid chromatography

2.60. 346 (208346) donamIuAtignaIMNT Ty 4(3-3-6)
STAT 346 : Statistics for Industrial Chemistry
Roulafigewiudoy i

anfAANSluANgRAINTIY INWELTIEDA ANUANTIERR LasmaNaldeada Liion130IIvdey
agnluinemans uaznisdanisnisuaslualianainnssy Jeyauasnisauteya Usingnisalidedy

' I (Z ' § v ! ) s o ! <) & a0 o ° [ =
ANuLE1sdy dudsau wasilenduainuuiasidy Heduanuiiasidunugrundrdydmiuinl
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9AEIMNITN  NFOUNUNINadfLarn1TUsTendluAlianainssy seideuiSneadadmsuiad
anamnssukaznslElusLnsud 153U aaa

Statistics in industrial chemistry, statistical literacy, statistical thinking, and statistical
reasoning for scientific investigation and production management in industrial chemistry, data and
data summarization, random phenomena, probability, random variable, and probability function,
key probability functions for industrial chemistry, statistical inference and its applications in

industrial chemistry, statistical methodologies for industrial chemistry and the uses of statistical

packages.

2.A9. 201 (209201) : USunaudunusniaadl 3(3-0-6)
IC 201 : Chemical Stoichiometry

Seulvfidositunoy - 2.A3. 104 (203104) uag 2.A4. 108 (203108); ¥5a 2.AY. 113

(203113) waz 2.AN. 117 (203117); way 2.A0. 112 (206112)
38 2.AM.116 (206116)

aaa = v

AaNIaa13veeTE UL AR ASo Al AataansvesssuuMinUfAsenal Aandeures
szuuiinisiva gaanufeuvesssuuiiliinau)iseed garmuseuvesssuuitAinufizenail N5
gl YSunauduiusvesmieuianis wagn1sussendusunaduius aamaasuaznandenuiulaym

maqmamﬂsimmﬁ

Mass balance of non-chemical reaction system, mass balance of chemical reaction system,
energy balance of flow system, heat balance of non-chemical reaction system, heat balance of
chemical reaction system, combustion, stoichiometry of unit operations and applications of

stoichiometry, mass balance and energy balance with problems in chemical industries.

2.A9. 251 (209251) 51N UBIAY 2(2-0-4)
IC 251 : Introduction to Ceramics
Soulviigaesuniou - e

o

TINUINITVOIDAANNTINEIIAN FATDINEATUINYIIHN FnuazanzuazrautRvenEnsiue
Lw3EN NINeFRUENYMEIANITLarauURYDNANI MY NTEUIUNITNENYTIEN LagnITWAIL

NAMAUIILYSITN
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Evolution of ceramic industry, types of ceramic products, characteristics and properties of
ceramic products, characteristics and properties testing of ceramic products, production of

ceramics, and development of ceramic products.

2.A8. 271 (209271) mirgufuRnisvaaniianamingsy 1 3(3-0-6)
IC 271 : Unit Operations of Industrial Chemistry 1
Roulefidawinuiow 12.A9. 201 (209201)

nsauagvedlna NSYUALBUNIA NITNIUUALATHAN NTAALALNTANVUINABUAIA ANTNTB
nsenazneu waznisuenaelalaau
Fluid transportation, particle transportation, agitation and mixing, particle size reduction

and sieving, filtration, sedimentation and cyclone separation.

12.A8. 272 (209272) : UuAnsviaeufuiRnisvaaniianamingsy 1 1(0-3-0)
IC 272 : Unit Operations of Industrial Chemistry Laboratory 1
Roulafigewiudoy amziiguBsuniounu 2.a9. 271 (209271)

nslavesvesinaluszuvvievudie  in3esinsasinislvauuuranadn  MsfauenvUInEyAA
LAZNINTEAWIWIA NTAAVUINBUAIA NITIATIAVUIABUNIA NITNIULATNITNAN N1INTDI N3
pNAzNoU Lazn1sianaglaglaay

Fluid flow in piping system, classic flow meters, sieving and distribution of particle, size

reduction, particle size analysis, agitation and mixing, filtration, sedimentation and cyclone

separation.

2.A9. 301 (209301) : LANNIZUIUNITNEMNTTH 3(3-0-6)
IC 301 : Industrial Process Chemistry

Roulvfidawinutoy - 2.A3. 104 (203104) uaz 2.a4. 108 (203108);

W38 2.a%. 113 (203113) uag 2.A%. 117 (203117)
nsgvIuNIHanlgAsuaaalin Uinia Yo anseauiaznseny a1sduazdnt dnduienis
Uslan woanesed nsnduniduaznneliunid woamlaul ayuazarsdnen nszuiun1slugnamngsy
L L =

2719115 NSUSUAN MU LN LG IUl S99 IURaENITUIUAULEY WaENTTUIUNISUILanelAINAUANANNTEY

a a s
alannIvUNd
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Manufacturing processes of sodium chloride, sugar, fertilizer, pulp and paper, pigment and
paint, edible oil, alcohol, organic and inorganic acids, alkaline, soap and detergent, processes in
food industries, water treatment for utilizing in plants and wastewater treatment and process of

precious metals recovering from electronic wastes

2.A9. 302 (209302) : UUAN5LATNIZUIUNITANEINNTTY 1(0-3-0)
IC 302 : Industrial Process Chemistry Laboratory
Rovlafigewiudoy - 2.A9. 301 (209301) %38 awmzilsusauniauiu 2.a8. 301 (209301)

nsruruNsUSuan e ldluls99U NSEUINNSHARNSABRUNS S Taakey teantn Tadew

¢ ' o + a8 a ¢ & P
AaabsA ayuazarsgnwen Jo nTsuiunIsnenanauInig nIsuiunITHandiuug lwanizany d13d Wl
FUWBNITUSLAA NISULNLDNIUDE LALATEUIUNTITHNANUNA

Water treatment for utilising in plants, manufacturing processes of inorganic acid, soda ash,
caustic soda, sodium chloride, soap and detergent, fertiliser, sugar clarifying process,
manufacturing processes of cement, pulp, pigment, edible oil, ethanol fermentation and

manufacturing process of instant milk.

2.A9. 303 (209303) : NIMIANBULIANIZVIIHABAAMNTTH 3(3-0-6)
IC 303 : Characterization of Industrial Materials
Soulviigaestuniou - 2.AY. 235 (203235)

ﬂ?iw’]ﬁﬂwmzl,awwﬁuaﬁaﬁlm ﬂamam‘ﬁumaumﬁ ANSHEIANYULLANIZLTIAUSOU NN
é’ﬂwmmaww@aﬂa LLﬁ%ﬂ?i%Wéjﬂ‘t}mzLQW’]%SUENIﬂNﬁ%’NﬂaﬂWﬂ
Characterization of powder materials, particle mechanics, thermal characterization,

mechanical characterization and microstructure characterization.

2.A9. 493 (209493) : Asenaululsesu 2(0-12-0)
IC 493 : Industrial Chemistry Training
Seoulviigaestuiou - YnAnuITUYT 3 warauAUTiLYaUTEINIAITN

Yguilmanisinau nmsujuaculuaniudszneunts wagnisuausuwaznisuseiliunanis

UTRs msliddutuduiiumel (Satisfactory : 5) wielifuiiuinela (Unsatisfactory : U)
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Training orientation, working in the organization and presentation and evaluation of

working, grading will be given on satisfactory or unsatisfactory basis.

2.A9. 494 (209494) ANNAANWN 6 WUBAA
IC 494 : Cooperative Education
woulvidasniunau TNANITUTN 4 KATAIUAMUMUBIUYDINIATIYY

thdnwuftRnuatieuninnululssnugasmnssy Wunalidesnin 16 #anvedrsdeliles
fnmshssnuiivnzan Tagenadmualifinmsaoutinivan meldnmsmuguguaresimiamdlédy
LOUMINENNNETUUTENEUNTHAZANIANSE9neanIne1desae nstiasutuduiiiinela
(Satisfactory: S) vseluiidudiunela (Unsatisfactory: U)

Students are required to work as operator in industries for not less than 16 weeks of
continuous duration. A proper written report and/ or oral examination are required under

supervision of in-charge trainer at the organization and instructor(s) at the university. Grading will

be given on Satisfactory (S) or Unsatisfactory (U) basis.

2.A8. 497 (209497) : JaymniitAymapdianamnssy 4(0-12-0)
IC 497 : Special Problems in Industrial Chemistry
Soulviigaestuiou - YnAnuudi 4 wazauauiureuvasn1aIun

JunsiSsusasiniidelaenssantdymmaeiigaamnssy dnsviisienunsidenmuisau
waznsaeuUInilan nsliinsnazldszuuriunie iy
Directed research and study of industrial chemistry problems. A proper written report and

oral examination are required. Grading will be given on satisfactory or unsatisfactory basis.

2.A8. 498 (209498) fuauLAlgAEINgTY 1(1-0-2)
IC 498 : Seminar in Industrial Chemistry
woulvidasniunau PNANEITUTN 4 KATAIUAMUUBDIUYDINIATIYY

Junsduuunseduanluidedagiumienisiavenanudymiiivvesindnw fnsdeu
4 I 1 A [
e nslinsnasilussuusiuviselini
A weekly seminars on the current topics or presentation of the student's project work. A

written report is required. Grading will be given on satisfactory or unsatisfactory basis.
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2A.6. 303 (253303) m‘sé'ﬂmi?iau,'mé'auu,axmmﬂaaﬂﬁduqmamnsiu 3(3-0-6)

ENV 303 : Environmental and Safety Management in Industry
Reulviidosiutou dwduiinfnundulil 3 Nugruaenendans @wsutindnuniilaile

Jrnandanssudeuandon)

ﬂ’;’mil,ﬁjméfuﬂ”ﬁﬁﬂmi?ﬁLLamﬁamiuqmaﬁwﬂiiu VYLRAANNTTULATNITIANT N1TIANT
ningnsiuazinide sanmemadsazeinia walulafaverndusugmamnssy arudidesdy
Aerfuanuvasadslugnamnssy Tededuiisafuertieunsds amnudasndouasdwindon nns
asIvdeUkarUssluaudes wazseuuuimsdianisanulaonsde

Basic knowledge of environmental management in industry. Industrial waste and
management. Water resource management. Wastewater management. Noise and air pollution.
Clean technology for industry. Basic knowledge of safety in industry. Regulation for occupational
health safety and environmental in industrial area. Inspection and risk assessment. Safety

management system.

27.9. 323 (255323) n1susEiuamnIn Uil 3(3-0-6)
IE 323 : Introduction to Quality Assurance
Roulvfidawinutoy - Taid]

AUNUIYVBIAUNIN VFNNITANUFIUVOINITAIUANAMAIN TEUUNITUTEAUAMATNLAY
INg1N15NTUTEAUAMAIMTDIAY STUUAMUT DN SEUULINSFIUAMAINLBLOELD WAL ITUUAMAIN
o o w
U NeAgy

Quality definition. Principles of quality control. Quality assurance system and concepts.

Reliability system. Principle of ISO standard and other important quality systems
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2.A3. 203 (203203) ARBUNTY 1 3(3-0-6)
CHEM 203 : Organic Chemistry 1

Roulefidawinuiow 2.A%.104 (203104) %38 2.A4. 151 (203151)

%98 2.AY.113 (203113)

(%

uniarauiuguenaiisunid asuszneulalasmisueu ueadalglas weansses Bines
wazdnonles woadladuazAlay NIAAISUBNTANKALOUNUS KATNITHENLALNITNIIATIATIIEY
ansouUnNsY

Introduction and basic knowledge of organic chemistry, hydrocarbon compounds, alkyl
halides, alcohols, ethers and epoxides, aldehydes and ketones, carboxylic acids and derivatives,

isolation and structural elucidation of organic compounds

2.A4. 207 (203207) : UfuRNIsLANBuUNTd 1 1(0-3-0)
CHEM 207 : Organic Chemistry Laboratory 1
Roulafidewiudoy 2.A%.108 (203108) 39 2.AU.157 (203157)

%39 2.A%.117 (203117);
uazamziigusauniaunu 2.a1.203 (203203)
Msmyaonuazanasimal Msanaantuel n1sadn Msndu Tasunlnasiiaung autdve s
LoaLAY woaAu wealal snlawsaiy Lazuwoaneges UfnsuivesteadlanuazAlay nsdunsizied
Wes Msduaseitelud audfvewoanlan Alau NIAAISUBNTANLATOYNUS N135EYLONENYAIYDY
ansounsgmedunsusaailnnsalnluazleds sunnudnislauuudaningalnd
Determination of boiling point and melting point, recrystallization, extraction, distillation,
thin layer chromatography, properties of alkanes, alkenes, alkynes, haloalkanes and alcohols,
reaction of aldehydes and ketones, synthesis of esters, synthesis of amides, properties of
aldehydes, ketones and carboxylic acids and derivatives, and identification of organic compounds

by infrared spectroscopy and nuclear magnetic resonance spectroscopy

2.m9. 254 (209254)  : nIzUUMINAAIIEnALAN RN TY 3(3-0-6)

IC 254 : Production of Conventional Ceramics in Industry
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Roulviidesinurou 2.A8. 251 (209251)
nszUILUNIHARLInAaA nMsmuANLazadeAILANNTEUIUNSHARYIANEAANTTUUUY
fada dnuasanzuarautivomAnfurisndnduiu uaznisusefunmnmeEnSusisniinaaiy
Conventional ceramic processing, controlling and parameters of the conventional
industrial ceramic processing, characteristics and properties of conventional ceramic products,

and quality assurance of conventional ceramic products

2.A9. 270 (209270) : Usingnisalanglouvaaalignainssy 3(3-0-6)
IC 270 : Transport Phenomena of Industrial Chemistry
Roulvfidawinutoy - 2.4, 187 (207187) wag 2.a9. 201 (209201)

nannsiugunsanglowluuudy anunilawaznistravesvedlua aunisnisivavesvesiva
wazn1sUsEendly vann1siugiuresnsatelauauiew duUssansnisinanusounangueises
n15U1AUTEU NTNIANTOU NITWRSIEANNToU anduiiusnisaneloumusoukarn1sUseyndly

[

ANNITAUgIUNITEIElaUNIA N15WNS dUUsEANSNITWNT nueiing wazaunsvilvesnisaialau

s
= |

W38 Nsanelautialaenisn dudseansnisateleuuda anduiusnisaieleuuianasnsussend by
wagmsangleuuiasynineinnie

Fundamental principles of momentum transfer, viscosity and fluid flow, fluid flow
equation and applications, fundamental principles of heat transfer, heat conduction coefficient
and Fourier’s law, heat conduction, heat convection, heat radiation, heat transfer correlations and
applications, fundamental principles of mass transfer, diffusion, diffusion coefficient, Fick’s law
and general equation of mass transfer, convective mass transfer, mass transfer coefficient, mass

transfer correlations and applications, interphase mass transfer.

2.A9. 351 (209351) : NeA1ENSTRNG 1 2(2-0-4)
IC 351 : Silicate Science 1
Seulufidowinudey - 2.A9. 253 (209253) way 12.A0.263 (209263);

w38 2.A9. 254 (209254)
Tassaiawmdn Tassassddinauazlassasnanlaleddmneg wshu usililiusiu woAnssunoaasyn
YosRumad dunsnsenveshumadivliuazasdidalaslad sunsisenvesiuaadiuayninvewddue

WAENERNTTUNAERAN
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Crystal structure, silicate structure and non-silicate structure, clay minerals, non-clay
minerals, clay colloidal behavior, interaction of clay and water and electrolyte, interaction of clay

and other solids and plastic behavior.

2.A9. 352 (209352) : ANeAIEAITANG 2 2(2-0-4)
IC 352 : Silicate Science 2
Reulviidositunoy - 2.A8. 351 (209351) wag 2.A8. 361 (209361)

Mawieugeseinuageuansalunsiugy Inermanivesnsiuuisiyulaanes
nalnuasngAnIsuNIsviwie UAsemsnenmuasniaaiiveddnsiedu dmdwsdnuazniswil
WaguN U AALSEn

Ceramic body formulation and its formability, science of plaster mold making, drying
mechanism and its behavior, physical and chemical reactions of vitrification, ceramic defects and

remedies and ceramic phase diagram.

2.A9. 358 (209358) : MATULAgNITBULAILAZNISN IUNSSUIUNSHAMYSITN  2(2-0-4)
IC 358 : Drying and Firing Technology in Ceramic Processing
Soulviigaestunou - 2.A9. 253 (209253) was 2.A8. 263 (209263);

%38 2.A9. 254 (209254)
wAluladn19ouLAlUNTZUIUNTHAMEIITN TUATDAADULAILAZIATANITOULAIAIUSTU
HAnSues1dn nseysngndaulumsuwis walulagniswnlunssuiunsudnasiin siinves
LN ILAZINATANI TN UNAA S g 518N ﬂﬁmﬁﬂﬁwé’\‘mﬂummm mammu@mmwmiauuﬁa
warnslunsEUIUNIINEnI N wazAuUaanislun1TauWAa NS TUNTZUIUNINAALY SN
Drying technology in ceramic processing, types of dryer and drying techniques for ceramic
products, energy conservation for dryer, firing technology in ceramic processing, types of kilns and
frying techniques for ceramic products, energy conservation for kiln, quality controls of drying and

firing in ceramic processing, and safety in drying and firing in ceramic processing.

2.A8. 361 (209361) : UHuRNITINeA1ansTang 1 1(0-3-0)
IC 361 : Silicate Science Laboratory 1

woulvNdosnunauy amzilgundaunu 2.A9. 351 (209351)
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ALY TagaeusAulazusililidu amnudunsadudanagnininlifiweansiu
wazusliliusin ansseenazansdunidvosusiuuasusildliusin anuanidonveausfuuazisd
laildusfiu manszarsvwineyniavesiiuuazusiiiliuiiu mumiomesiu anuniavenifud
Lﬁmmi@lﬁﬂimﬂafﬁ ﬂ']'liJMU'WLLﬂWUENﬁE]U"U@QLL%Q N1SUNEUDNANITNAADILALRAUTIINANITNARDY
wuuUInUan

Powder density of clay and non-clay minerals, acid-base and electrical conductivity of
clay and non-clay minerals, loss on ignition and organic matter of clay and non-clay minerals,
fineness of clay and non-clay minerals, particle size distribution of clay and non-clay minerals,
plasticity of clay, viscosity of clay slip with electrolyte addition, solid density, presentation on the

experimental results and discussions

2.A9. 362 (209362) : UHURANITINEIAIEnITANA 2 1(0-3-0)
IC 362 : Silicate Science Laboratory 2
Revlviidesriunoy asmzibguniauiv 2.aa. 352 (209352)
MsuagMIA I LNENgR e And iUt uzULuden Hadviinaneauifives

wuufasiuanamed  nsvhuuuiiulanameidmiunstugiuunden  Jadeddnadenmnim
vonpu  Jadeilinaonunimuesniumaiainmsiusuuuuden  mamiedeusiinfivansiuiile
wsdn  PeadedidnasdenisiAndudwsdnuasiavewuzuuiniaudl nsdiausranisnasdLay
anUTegRakuuUInlan

Formulation and calculation of ceramic formula for wet forming, factors affecting plaster
mold properties, plaster mold making for wet forming, factors affecting clay slip quality, factors
affecting green ware quality from wet forming, formulation of ceramic ¢laze that fits to ceramic

body, factors affecting ceramic defect formation and suggestion of the remedies and oral

presentation on the experimental results and discussions.

2.A2. 368 (209368) : Uuan1simalulagnisauwiauazniswilu 1(0-3-0)
NTZUIUNIINAALYIIEUN

IC 368 : Drying and Firing Technology in Ceramic
Processing Laboratory

woulvNdosnunauy AMLUgUNSUNU 2.AD. 358 (209358)
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NMSOULMINARAUILYIINNA8AN N1TOULAINARNUIGTIANAIIAMUSOU NITATUIUNS 1Y
y9an1souLslumeuLRs Mswndain nswnaadusiwsiinlue i ilduiaduidemas nswna
VLLABBU LATNSALIUNE I IUIBINSENE BT LR T U oids

Ceramic air drying, ceramic hot air drying, energy consumption calculation of drying in
dryer, biscuit firing, ceramic firing in gas kiln, on-glaze firing, and energy consumption calculation

of firing in gas kiln

2.A9. 370 (209370) mﬁaaﬁua:msaamwuLﬂ%ﬂﬂﬁﬂiﬂimﬁ 3(3-0-6)
IC 370 : Kinetic Chemistry and Chemical Reactor Design
Seulafidositunoy - 2.a04. 112 (206112) %39 2.A0. 116 (206116);

ae 2.Aa. 270 (209270)

fouvesinavsng indeatvesfitononsiug mauvanateyaaniaiesfnsaluvusu ns
E]E]ﬂLL‘U‘ULﬂ%@ﬂﬂﬁﬂiiﬁﬁmqmﬂma miaaﬂLLUU%UULﬂ%GUﬁﬂiﬂmeSﬁJ NAVDIQUMNNNLATANUAUAD
UfAsonAsuarnaneUfizen wndeatvosssuuufizeniisug LLaSﬂ’l’iaaﬂLLUULﬂ%@QUﬁﬂiﬁLﬁj@ﬂﬁu
dmsussuuUiseTionug

Definitions of rate expression, kinetic chemistry of homogeneous reactions, interpretation
of batch reactor data, design for single ideal reactor, design for multiple reactor system,
temperature and pressure effects on single and multiple reactions, kinetic chemistry of

heterogeneous reaction system, basic reactor design for heterogeneous reaction system.

12.A8. 375 (209375) mieuuRn15vauAlianaImnssy 2 3(3-0-6)
IC 375 : Unit Operations of Industrial Chemistry 2
Roulvfidawinutoy - 12.A9. 201 (209201)

Wadalmadunazrgdaladiun N13AIVLLLLAZNITIME N1TBULES NSHWGY wazniae
q‘ v
LANLUAYUAINUTOY
Fluidization and fluidized bed, condensation and evaporation, drying, cooling and heat

exchanger unit.

2.m9. 376 (209376) : miagufjuinisvauniignavnssy 3 3(3-0-6)

IC 376 : Unit Operations of Industrial Chemistry 3
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Woulvidewitunouy 2.A8. 270 (209270) waz 2.A3. 375 (209375)
miaﬂfﬁuﬁw NSNAU N15ANATOUMAI-VOUNAT N15ANATELT I-T00MaT WaznITANKEN
Gas absorption, distillation, liquid-liquid extraction, solid-liquid extraction and

crystallization.

2.A8. 377 (209377) Uuan1svdaeUfuinisvesaiianannnssy 2 1(0-3-0)
IC 377 : Unit Operations of Industrial Chemistry Laboratory 2
Rovlafigewiudoy - amzideussuniaunu 2.a9. 376 (209376)

wlaBalawdufing Wadalawiureuman n1seuuis maviidu mannudn mMapadufing nsndu
LUUWAY MSNAULUUUST] MIafnveamad-eaval msainvesude-veamas uaznisanelouaiia
Jou

Gas fluidization, liquid fluidization, drying, humidification, crystallization, gas absorption,

plate distillation, packed distillation, liquid-liquid extraction, solid-liquid extraction and heat

transfer.

2.A9. 455 (209455) : walulagnaauwazawsidin 2(2-0-4)
IC 455 : Glaze Technology and Ceramic Pigment
Soulviigaestuiou - 2.A9. 351 (209351) waz 2.A0. 361 (209361)

NITULENUTELANYDUARDU aUURLAGDU NITLATEULARDULAZIATANITIARDU NITATUIUN)
dunaNAFaU NSHAGEU fulivuAdoulazwuInwily sdatazniswiendiesidin nquld was
N5 indveddlwIIdn

Classification of glazes, properties of glazes, glaze preparation and glazing techniques,
calculation of glaze formula, glost firing, glaze defect and remedies, types and preparation of

ceramic pigment, theory of color, and color measurement of ceramic pigment.

2.A9. 457 (209457)  : nMsLiNUsZANB AW IHAALATAMINIW 3(3-0-6)
YDINANAUINLYTIHN
IC 457 : Production Efficiency and Quality

Enhancement of Ceramic Products

Seulviigaestuiou - 2.A9. 351 (209351) waz 2.Av. 361 (209361)
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mMsUszgndliuundndunsdansgramnssulugmamnssuesfindniuifiudseansamnis
WAR annsTANISEITUTIUUMURNLAE I ERAARmAR AleEn MAATIEimaT
o midnaznisualadymeviuunandugiiesiin Bnsualadymlunssuiunisudaagsin
waznsafnulugnavnssuesin

Application of industrial management concepts in ceramic industries for production
efficiency improvement, principle of quality control system and quality analysis managements of
ceramic products, defect causal analysis and defect problem-solving in ceramic products,

methodology to problem-solving in ceramic processing, and case study in ceramic industry.

2.A9. 465 (209465)  : Uuan1simalulagindauuazdiwsiin 1(0-3-0)
IC 465 : Glaze Technology and Ceramic Pigment Laboratory
Roulafigewiudoy amziigundaunu 2.ae. 455 (209455)

NISHIPUAADU NTAIUNIMEAIUNANLAT DU NTNILUUDDNTLATULAZIANTY N1TwSeuLeUlny
NSSEUNEe Mseseud sl MsladesIn weznsvadevaNURvaLARaURIEN

Glaze preparation, glaze calculation, oxidation and reduction firing, engobe preparation,
frit preparation, ceramic pigment preparation, use of ceramic pigment, and property testing of

ceramic glaze.

a =)

- Ay nenLaen
AuzIInsAal
22.9. 332 (110332) N150BNUUUNARAAN 3(2-2-5)
DESN 332 : Product Design
Roulvfidestunon 1aid]

Uszifmundunn Waunnis wasunumdrguainisesniuunaniuriainednsutislagiu
wdnnseenuUUNARSaEiLarTrwINEn et BnsTauuukasdsusuuiiotaueuuAntunis
A5 9ATIANUDDNLUUNAN A9

History, development and significant roles of product design from the past until present.
Product design principles and product design development. Sketching and drawing to represent

the concepts of product design.
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AZANYIANENS

2.A3. 211 (203211) - iniledluniditugu 2(2-0-4)
CHEM 211 : Fundamental Inorganic Chemistry

Roulefidessinunon - 2.A% 104 (203104) %39 2.A. 113 (203113)

a v o

1A598319818nNTaTNAV09029 0N LATADULUDILTY NIALALIUE DBNTATULAYSINTY wazauUs
VIs N ATANTUSENOU
Electronic structure of atoms, solid state chemistry, acids and bases, oxidation and

reduction and properties of elements and compounds

12.A4. 250 (203250) : Lafidauandau 3(3-0-6)
CHEM 250 : Environmental Chemistry
Soulviigaestuiou - 2.A31.104 (203104) %58 2.AX.111 (203111)

fivinguagmsvssiuamndssnasad mstudeuvesasivlufunasnanssnusogunm
M‘L{wﬁ uaﬁwwmmmmzmnﬂﬁauuﬂmaquﬁmﬂm uaRemad wazsruunsTansuazsuleu
Fovsfududuindon

Toxicology and risk assessment from chemicals, soil contamination and impact on human
health, air pollution and climate change, water pollution, and environmental management system

and regulations

2.04. 315 (203315) AUNIATHATWNUSY 2(2-0-4)
CHEM 315 : Symmetry and Bonding
Soulviigaestuniou - 2.A3.211 (203211)

auuasidsluanauaznesyingy nouiussdmivluanalanaudiasnguusedmsy
GURIRNGIN
Molecular symmetry and point group, bonding theories for simple covalent molecules

and bonding theories for complexes

2.A%. 316 (203316) nillnoashludunaziatiasunluluiiadan 2(2-0-4)
CHEM 316 : Coordination and Organometalic Chemistry

Seulviigaestuiou - 2.A4. 211 (203211)
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Tassas1uazanoslolniiveiasidstoulansunsuddu audRidadiannseindunsansiddou

langunsuddu wwdesnmmismesiulauniindvesansdadoulaneunsuddy nalnufisevesasigatou

¥
aaa A

Tavigunsuddu uminfetuieiiofunluaiindn Tassaiauazufisentesiuresansusznaveasunly
wwiadn winldudagtuveaeiilaeesfivudunaziaiioasunlumiiagn

Structures and stereochemistry of transition metal complexes, electronic properties of
transition metal complexes, thermodynamic stability of transition metal complexes, reaction
mechanisms of transition metal complexes, introduction to organometallic chemistry, structures
and fundamental reactions of organometallic compounds, current trends of coordination and

organometallic chemistry

2.AY. 318 (203318) : UfuRn1sialiatiun3d 1(0-3-0)
CHEM 318 : Inorganic Chemistry Laboratory
Roulafidewiudoy amzidausgUN3auny 2.A%.316 (203316)

anureandinduresiu nssnviaiivsnmuesaniugeendindufinuldes deiinaloluwes
SviwannuuTIvesawINALNUAT T aIUnATvRIA T T oU 51UNTUTTY A1maNTlunIss
UfAsendauaswesianisia nmswiouaznisiigadmleluwesmasuadavesszuulausad(i)
wunillviedl nsldasusenausiiunid wazmsiagvansusznevatunsg

The oxidation states of tin, stabilization of rare oxidation states, linkage isomers, the
influence of licand-field strength upon the spectra of complexes, the transition elements,
photocatalytic activity of semiconductors, preparation and identification of geometrical isomers

of the cobalt(lll) systems, magnetochemistry, uses and analysis of inorganic compounds

2.A4. 323 (203323) WILBIWENS 3 2(2-0-4)
CHEM 323 : Physical Chemistry 3
Soulviigaestunou - 2.A3.222 (203222)

[ = a s 24 =
WUNAANFAATLAN NOY)IAUNAFATIETAIVDILNE wazlnlaad

Chemical kinetis, kinetic theory of gases and photochemistry

2.A4. 324 (203324) : WILBIWENS 4 2(2-0-4)
CHEM 324 : Physical Chemistry 4
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woulviidawunou - 2.A31.222 (203222)
AIneAWsNUgIY LATARaRDYALACLATINURY

Basic polymer chemistry, colloid and surface chemistry

2.A4. 327 (203327) UuRn1sLAdigenEng 2 1(0-3-0)
CHEM 327 : Physical Chemistry Laboratory 2
Reulviidositunoy - amzlgusaunsdauny 2.a3. 323 (203323) 50 2.AY. 324 (203324)

aaa

HavDgUN iindnednsnsinufisen Uiselelnslagavesefiaesding n15inA1AMEnT

'
=

YeIUfAzelneAaURALLUAT N13UIAIAINENTIvVRIUTe80nTnTY FaumansveIlfiselusiiugu
8157 MIgaduINaITazats nsmiAududuIngaveinisinlugad (@ Oud)vesasanus iR
mmiiwEmnvesemaiianmsianumin MssaUisenadiduanuuiiswus s
ImLaqaﬁuaﬂ‘waﬁLmaﬂmmﬁﬂmm%ﬁﬂaﬁasmﬂﬁamﬂ ﬂﬂﬁismaﬂé’ﬂmisuaﬂwaﬁmai‘ N1SUIAINY
NULUUTDINDALDS B ADALTLAIABUAAILAUILLY

Effect of temperature on reaction rate, hydrolysis of ethyl acetate, rate constant
determination by conductometry, rate constant determination of the oxidation reaction, kinetics
of fast bromination reaction, adsorption from solution, determination of critical micelle
concentration (CMC) of surfactant, determination of the mean free path of dry air from viscosity
measurement, heterogeneous photocatalysis, polymer molecular weight determination by dilute
solution viscometry, polymer identification and determination of polymer density using density

gradient column

2.A4. 471 (203471) - auUALaznIIMaNYMZIAaNIEYRITEgWaRLNDS 2(2-0-4)
CHEM 471 : Properties and Characterization of Polymeric Materials
Reulviidositunou 12.A4. 324 (203324) %39ANNANNAUYIUVDINIAIYN;

uarameiloueuniouiu 2.a4. 477 (203477)
nsnumwAeIiueiinediwes dminluanandowazn1snsyatgresdiminlyianavesned
wes mswasuanueneALSeuvenediues auuRdinavenedwed n1sidendn niaiatesnm

YINDALUDST
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Review of polymer chemistry, polymer molecular weight averages and distribution,
thermal transitions in polymers, mechanical properties of polymers, degradation and stabilization

of polymers

2.AY. 474 (203474)  : Ufisenuaznisdaassinaaines 2(2-0-4)
CHEM 474 : Reactions and Synthesis Methods of Polymers
L'?iau’lfuﬁﬁawhuﬁau : 2.A4.324 (203324) ‘iﬂ%aﬁl'mﬂ’ﬂllLﬁu%@ﬂﬂ]ﬂﬂﬂ’lﬂ%‘dﬂ;

wazawziiouseuniaunu 2.au.478 (203478)
wodwelsiwtunuuty (ruuduwarldmuuiv) wedwelswdusuudans wedwelsitunuy
Wi (ushroauazlossiin) wedwelswdunuuameilodnng @nos-uunmnediwslsiwtu) lanediusls
W wagIslumafuRdmsunisdunszvinediues
Step-wise  polymerization  (condensation and non-condensation),  ring-opening
polymerization, addition polymerization (radical and ionic polymerization), stereospecific
polymerization (Ziegler-Natta polymerization), copolymerization and practical methods of

polymerization

2.A4. 477 (203477) - UfuRnIsialinadiwes 1 1(0-3-0)
CHEM 477 : Polymer Chemistry Laboratory 1
Soulviigaestuniou - amzilgussunsaunu 2.a8.471 (203471) 58 2.AN.475 (203475);

WIDMIUAUMUYDUVINIATIUY

nsmudmtnluanavenediuesinen1TiaTizivguats Mavdmtnluanavesnedwesing
ATAANUNLAVBIEI15ALAIULTDAY NITUIAMUNUILUUYDINDALUDS IAYITLAUTALNSLA e UADA UL
a '3 wa 4 a 6* a a a a a a = a
N153LAS1ENAUTANIIAINUS DUVDINDALUDS LAUNARARWLNDLS UL aALNUTILARDSLUANS (ALBER)
ANSALATILNAUTANIIAINUS DUVDINDALUBS LALNAL AT LUNSII RS Nozunbada (M3Le) N15M0
gauniiniswdsuaniugadneuivesmediuesiagnisinadyidinivueas MIAezgiaLasing
n1sununivesnefwesnidvyerdian nsdnwilassaiiseaululasvemediueidiogns Mssey
o s a 3 a [ a 6 a a =, % L4
nanwallaznITwIzinedwesiazlanediues lnamalindursuseaiunlasalnl nsseyiendnual
voanedweslagiinismaaeustieiiy nsaanedwuulalaslafinveseyiusivaglaa nisaanesiilag
AUSDULAY NSV AN YTVRINDFUDSUNNTRA N1TAANEFAILUUBDNTLANNYDINDAUDS WORLUDS LU

a1sara1s : JUTIUAzILIALUEGNG JaumansveensiiananveIneiiues
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Molecular weight determination of polymer by end-group analysis, molecular weight
determination of polymer by dilute-solution viscosity measurement, determination of polymer
density by means of the density gradient column, characterization of the thermal properties of
polymer by differential scanning calorimetry (DSC), characterization of the thermal properties of
polymer by thermogravimetric analysis (TGA), determination of glass transition temperature of
polymer by refractometry, acetyl determination and degree of substitution in acetate-containing
polymers, microstructural determination of polymer sample, identification and analysis of
polymers and copolymers by Infrared spectroscopy, polymer identification by simple test
methods, hydrolytic degradation of cellulose derivatives, thermal degradation and stabilization of
some polymers, oxidative degradation of polymers, polymers in solution: molecular shapes and

sizes and kinetics of polymer crystallization

2.AY. 478 (203478) : UfuRnIsialinediues 2 2(0-6-0)
CHEM 478 : Polymer Chemistry Laboratory 2
Soulviigaestuiou - AMLUIUBIUNSDUNU 2.AN.474 (203474)

w’%amummLﬁwawaamﬂ%ﬂ

N13M38UNDA(2,6-lawiia-1,4-Niduesnles) lneUfisersendniivduuas nedwelswduiuy
datuvesalaiu wedlwelsiwduluuwviuasvesataiunaznisinseulunedalniu
NSANYINEAINB LTI TULUUAIULLY: J0UNAAIAATLAZNITAALIAYINITIAANDRLDANDS N1 TLAT LM
wodofidunnszdaliddaralaweselvlonsa) JjAsemedwelsiwtunuunanlossinues wu-l
Hansuilea aunaransvesl)isenefiuelsituluulsfinoarauuNalunIATIan wasn1sn3y
Tuaew" Insduwmesinuidvanounuieduy

Preparation of Poly (2,6-dimethyl-1,4-phenyleneoxide) via oxidative coupling, emulsion
polymerisation of styrene, suspension polymerisation of styrene and preparation of polystyrene
foam, condensation polymerisation studies: kinetics and gelation of polyester formation,
preparation of a poly(ethylene tetrasulphide) elastomer (a ‘Thiokol’ rubber), cationic
polymerisation of N-vinyl carbazole, kinetics of free radical addition polymerization of methyl

methacrylate, and preparation of a “Nylon” via interfacial polycondensation

2.A04. 355 (206355) : A BIRAY 3(3-0-6)
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MATH 355 : Numerical Method
Roulefidawinuiow 2.A0. 112 (206112) %30 2.A04. 116 (206116)
%30 2.A04. 203 (206203) %38 2.A0L. 261 (206261)
MTLARIANTITNAVLATAIAAINAROU NALAABTBIEUNIIUTFILUT NaRAEL TR LaTVDITEUL
aunnaduarliigadu nsussanualugssenuniasnMsUTudulas MsmeyiuskazUsuS
FIFIAY HARATIFIATYRIENN TR YRSy
Numerical representation and error, solution of one variable equation, numerical solution

of systems of linear and nonlinear equations, interpolating polynomial and curve fitting, numerical

differentiation and numerical integration, numerical solution for ordinary differential equations

.40, 345 (208345)  : NMSATUANAUNINLYIENR 3(3-0-6)
STAT 345 : Statistical Quality Control
Roulvfidawinutoy - 2.60. 263 (208263) %38 2.80. 264 (208264)

%139 2.60. 272 (208272)

]
o w A

ANUAIAYVRIATALUNITIANITAMAIN NMBTUIEAURULUSIAEaNaDA MSHANUATIEN N
THlunsmuauaun e wEssdlomaaifdmiuauauaum uwugiinuaNdnsufuds gl
AIUANF NI UAMA N YUY NTAATIZRAUTTONINVDINTZUIUAIT NTIATIERTZTUUAITIN LHUNISLEDN
Fregaiioniseensu ﬂﬁiﬂizqﬂmﬁﬁﬁﬂil,l,ﬂimﬁﬁL%ﬂ‘g‘dLﬁ'amiﬂmﬂmammwﬁﬂaﬁa

Importance of statistics in quality management, variation describing by principle of
statistics, important distributions used in the statistical quality control, statistical tools for quality
control, control charts for variables, control charts for attributes, process capability analysis,

measurement system analysis, acceptance sampling plan, software packages application for the

statistical quality control

2.A8. 203 (209203) : \AligRaINNTINLUDIAY 3(3-0-6)
IC 203 : Introduction to Industrial Chemistry
Soulafigasinunoy 2.A4.113 (203113) waz 2.A4.117 (203117);

39 2.A4. 104 (203104) uag 2.AY. 108 (203108)
WATANUFIUNIATRAEIINT Y gaavnssullnsdeuuastinsall gnavinssunofiues

gaamnssulang anamMnIsusIin N1suvemiialeul ARIINTALYDS LAT09AU LATDINQMNYL
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187 WAZNA TEUUAIUANSRLULR FaseuAsenludfaseail nmsmuaukazn1sTanIsasuaiuly
lsanugeannssy anudasasdelulssugnavingsy GnsUnsuasningaumatayan

Basic techniques in industrial chemistry , petroleum and petrochemicals industries,
polymer industries, metal industries, ceramic industries, operation of boiler, compressors, pumps,
temperature measuring devices and valves and gauges, automatic control system, catalysts in
chemical reactions, control and management of pollutants in industries, safety in industries,

patents and intellectual property.

2.A8. 204 (209204) UuAnsiaiianannnssuUagniu 1(0-3-0)
IC 204 : Elementary Industrial Chemistry Laboratory
Roulafidewiudoy 2.A9. 203 (209203) WivaMZITEUITIUNSDNAY

2.A3. 203 (209203)

nswisasiall msiauvemseledn 15YNUTDILATBIFU 2167 UALIND NNTYINIUTBY
WNTINIINTIME NMsasaasisunnsgiumesiuAula ssuumuaNdnlud® Msudatingdeu n1s
fgauyianarafineg1edie nsuenlanganduus mawAnedestufumazadou nsinTtLLaE NI
Snunsiamrewiisauiiten msthtranmiidouasnisianisvedond

Chemical reagent preparation, boiler operation, pumps, valves and gauge operation,
rotameter operation, fabrication and standard calibration of thermocouples, automatic control
system, petroleum production, simple identification of plastics, extraction of metals from ores,
pottery and glaze production, preparation and characterization of catalyst, wastewater treatment

and chemical waste disposal.

2.A9. 206 (209206) : AMUUAANYNTZUIUNISLANILAZNNSIANISEISIAN  3(3-0-6)
o 4 =
duuiaiignanngsy
IC 206 : Chemical Process Safety and Chemical Management
for Industrial Chemistry
a v ' ' -
Waulvndaseinunou Taidl
AU AuANUaeadElugnaInIsy dunTiganasinduazingdunsie gunsaldesiu
dunsIgdIuyAna sruuukazgUnsalaulaendy n1sduunUssinvaainaisiall Lagienansteyaniny

Uaaadevesaisiadl szuunisdafiviaznisdanisarsiaiidunsie vesljuRinsiadauuinsgiuaiy
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Uasndauaznisinauluieslfiinisedavasnds dunseannszuiunismalmnssuail nsdesiu
Sussglazmsmuaunsgyids sedoulazngmneifeafuamssunneuazanuuaendelugnanns
nsnTIREeuATIaendy nMsUssiiunudsnnandl warnsusmsAuEes MsTUEuRsIeuaTANS
U UReu

Knowledges of industrial safety, hazards from chemicals and hazardous materials, personal
protective equipment, safety systems and devices, classification of chemical labels and chemical
safety data sheets, hazardous chemicals storage and management system, chemical laboratory
in accordance with safety standards and safe laboratory work, hazards from chemical engineering
processes, hazard prevention and loss control, regulations and laws regarding hazardous
substances and industrial safety, security check, chemical risk assessment and risk management,

hazard and operability (HAZOP) study

2.A9. 252 (209252) : wsinfienisneadsuaziwsinfissumain 2(2-0-4)
IC 252 : Constructional and Technical Ceramics
Soulviigaestuiou - 1.A9. 251 (209251)

giavenwsfindienisneaduaziwsfindienumeada nssuiunsnanesfindienisneasns
AszUIUNIRAMETnieumadla mimmaaUQmmWﬂJmLﬁzﬁﬁﬁﬂlﬁaﬂ’lidaa%’m NINAFDUAUNIN
goursdnfienumnaia suduundedarsazuumadly sazuunliunsivauiesindenisieads
waswsifindlonumnaie

Types of constructional and technical ceramics, production of constructional ceramics,
production of technical ceramics, quality testing of constructional ceramics, quality testing of

technical ceramics, defects and their remedies, and trends of constructional and technical ceramic

development.

2.A8. 253 (209253) : NMSHAALASDILARBURULAN 2(2-0-4)
IC 253 : Production of Pottery

Seoulviigaestuiou - 2.A9. 251 (209251)

YUAVDUATDUARDUAULKT NTEUIUNTITHARLATDUARDUAULN bASDIIIDLALLASDITNTANNTUNAR

LATOAATOUAULN NISVAFBUAMNINYDUATOBATBUAUKNT KALNITHAIUILATBAATOUAUM
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Types of pottery, production of pottery, equipment and machines for production of

pottery, quality testing of pottery, and development of pottery.

2.9, 262 (209262) : UftRnswsiinilenisnoasiauaziesin 1(0-3-0)
anumadia

IC 262 : Constructional and Technical Ceramics Laboratory

Roulefidessinunen - 2.A9. 254 (209254) viseawmzilouisauniaunu 2.aa. 254 (209254)

n1sUsvanImingAu n1sinseudIuNal NSHAndgneas e nsuAnnseid sawdin nsudn
avftoust Mandnsindecumaie waznsvaaevaniveseninifienisnea Malagwniniiies
weila

Raw material treatment, batch preparation, constructional brick production, ceramic tile
production, sanitary ware production, technical ceramic production, and property testing of

constructional and technical ceramics.

2.A8. 263 (209263) UjliRnmaiaTeaniaufiuln 1(0-3-0)
IC 263 : Pottery Laboratory
Soulviigaestunou - 2.A8. 254 (209254); N50a9NLTYUSIUNSDUNU 2.AD. 254 (209254)

N1SATENIRAU NITATEUAIURAN N1FVUTU NITOULIAY NISIATOULATNITYUATBY N1THTEUE
LIIEN AT WAENINAADUALURYBATBAATOUAUM
Raw material preparation, batch preparation, forming, drying, slaze preparation and glazing,

ceramic painting, firing, and property testing of pottery.

2.A9. 331 (209331) Wawmdwazmaluladidomas 3(3-0-6)

IC 331 : Fuel and Fuel Technology

Roulafidewiudoy 2.A31. 203 (203203) waz 2.a4. 207 (203207) waz 2.A9. 201
(209201)

ouiin UlnSaey WaghNassSUIIR NSEUIUNISHAS VBNUUATHNIZVDITBLINGS J0NAFDULAY
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Coal, petroleum and natural gas, production process, specification of fuels, testing
methods and equipments, purification of fuel, clean fuel, fuel cell, combustion, utilization of fuel

in engines, and pollution and its control in fuel combustion.

2.A8. 332 (209332) : UURNIINITAATIZYITOLNES 1(0-3-0)
IC 332 : Fuel Analysis Laboratory
Reulviidositunoy - 2.A8. 331 (209331) “svamziUguSauNsauny 2.A9. 331 (209331)

N9IATIEAUTUIAA NI ULAENTIAAIAIINSOU NITILATIZRNTONTIN N1TinAuaule 13
Tamunile wazdvdauviea nsiagaguuazyalvam nsinAnuadunizseile nMsingeesiau
wagdilfwa Mlaszrininasueulaziin n15Ingnuli nsingedali uazqainaiu s
wialageedn msnadeunsinnieu msasueludiedu nsnduihifufulneeoaiisy

Sulfur content analysis and calorific value measurement, proximate analysis, vapor
pressure measurement, viscosity and viscosity index measurements, cloud point, pour point
measurement, American Petroleum Institute (API) specific gravity measurements, aniline point
and diesel index measurements, carbon residue and ash analyses, flash point, ignition point and

smoke point measurements, gas analysis by Orsat, corrosion test, carbonization, crude oil

distillation by distillation American Standards of Testing and Materials (ASTM).

2.A9. 341 (209341) : anamnssuUlasiadl 3(3-0-6)

IC 341 : Petrochemical Industry

Revlviidaswiunoy 2.AY. 203 (203203) wag 2.AY. 207 (203207) uaz 2.A8. 201
(209201)

Mg mnnssitinsedl ngau Msndutlnsiduunaznszuiunmstlesedl nsuenfine
555U MskAnnlidugianarsassuililylalasaisuon mskdnedldusiainansaenungunisiii
nqulaiailunaznguezlsuudn uaznismuunsnaukenvenaulalng msveudmsvanamnssuting
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Overview of petrochemical industries, raw materials, petroleum distillation and
petrochemical processes, natural gas separation, production of chemicals from non-hydrocarbon
feedstock, production of chemicals from paraffin, olefin and aromatic feedstock, distillation

calculation of hydrocarbon mixture for petrochemical industries.
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2.A9. 382 (209382) : YaawaAiuas 3(3-0-6)
IC 382 : Polymeric Materials
Roulviidesitunen 2.04. 203 (203203) ¥30ANUAMULTRUYDUYDINIATYY

anURAvIneadues MATANISNANDALLDST WBSUBNANERN NDSUDLARINDALLDS ANSLALLAY
AUURLTINATDINDALDS 819 hastauladuAsIzu
Properties of polymers, polymerization techniques, thermoplastics, thermosetting

polymers, additives, mechanical properties of polymers, rubbers, and synthetic fibers.

2.A9. 403 (209403) walulagnisgadudmiumsirtniiuasingde 3(3-0-6)
IC 403 : Adsorption Technology for Water and Wastewater Treatment
Soulviigesnunoy 2.A9. 201 (209201)

o

ANNISUAENUN1IATY Tanaedu NMTlesernudnyurvesianaadu Jadenianignin
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ponuuUmtheUftAnsnmagadudmiumstimiuazinds msturanmeestangady arufamii
dnanvesTaggadunarmalulanisgadulumsthimiuazinide

Principle and theory of adsorption, adsorbents, characterizations of adsorbents, physical
and chemical effects on adsorption, equilibrium and kinetics of adsorption, thermodynamics of
adsorption, adsorption unit design for water and wastewater treatment, adsorbent regeneration,

state-of-the-art in adsorbents and adsorption technology for water and wastewater treatment

2.A9. 404 (209404) : walulagnismguilsurdmivgaamnssuiad 3(3-0-6)
IC 404 : Circular Water Technology for Chemical Industry
Soulafigewiudoy 2.A4. 104 (203104) %39 2.A%. 113 (203113)

ﬂg‘mmsLLazmmgmqmammiuﬁﬁmLLazmiUdaaﬁwﬁamﬂIﬁwu wraenLile dnwazanIe
uavessusznavvaande fugrunszuiunmstitatuasindsgavnssy nsvgiavyudeuesnis
srdathuazinide weluladnsmuisuniifionsldaudlugnamnssmwed n1sdAunsweinsaini
Feguamnssy anufvtharaaveanaluladnsmuiou

Laws and standards of drinking water industry and industrial effluent, origin, characteristics

and compositions of wastewater, basic of industrial water and wastewater treatment, circular
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economy of water and wastewater treatment, circular water technology for reuse in chemical

industry, resource recovery from industrial wastewater, state-of-the-art in circular water

technology

2.A9. 405 (209405) : N1599NLUUNTZUIUNTTNINLATILAZLANEZA 3(3-0-6)

IC 405 : Chemical Process Design and Green Chemistry
Roulefidewsinunon 2.A4.103 (203103) %38 2.A1.111 (203111) %38 2.AN.114 (203114)

#39 2.A.162 (203162) WIIAIUAUAUBIUVDINIAIYN
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lalasiau LLUUﬁTﬁamﬂﬁug’mmﬂﬂgLLazmﬁmeﬁmqﬂa‘?mmam%ﬁ’m%"ummamaiumzmumswmmﬁ
LLUUﬁﬂaaaﬁugﬂumﬂﬂgLLazmﬁLm']gﬁmma‘jmmam%ﬁm%’umsqawé’wmiumzmumivmmﬁ
mei’ﬂaaqﬁyugmmﬂmﬁLﬂswﬁlfiﬂﬂiﬂﬁ/\lLLaxﬂﬁﬁ’ﬁmwma NANNITLATAINTINVDUATAZ DALY
Fafu n3Useifiuneasdin: indesfleifiensszynansasiuaznszuiunsidedunin indaverauas
walulad

An overview of chemical processes: present and future, examples on design evolution and
data analysis by successive and creative problem solving, conventions for chemical process
flowsheets, an example on designing a chemical process for the semiconductor industry,
examples on designing processes to produce hydrogen, some tips for analysing a chemical process
flowsheet, examples on designing processes to store hydrogen, basic models from laws and
mathematical analysis for mass balance in chemical processes, basic models from laws and
mathematical analysis for energy balance in chemical processes, basic models from graphical
analysis and unit operations, principles and overview of green and sustainable chemistry, life-
cycle assessment: a tool for identification of more sustainable products and processes, green

chemistry and technology

2.A9. 406 (209406) : nsufdeymmaaiignanunssuaaelusunsudniagy 3(3-0-6)

IC 406 : Problem-Solving for Industrial Chemistry
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Using Software Package
Soulafigasinunoy 2.a0. 112 (206112) %39 2.A0. 116 (206116);
ez 2.A. 201 (209201)
finweiiugunisldnuedssdelusunsudiiagudmunsussgndldluaiignamnasuuay
FeanTsiad NM5YNUAUAITITRLanINA1319T18N1S Sad TaduAun M1919iIeARAEN1TINABS
anun1sal nsuidgmmsadamansmelusunsudnsoguiuaunsivadanazynaunis aun1sias
AUINUT UaZN1TAT1MUUTIABINTYINNWVBIgU]URN1S N1sAwIunszuIunsainlglysinsy
difagudumslinsgiiinisdnuaznsieneiiinmasdatuuiusideniesiiou dlymuuuying,
N13Uss110A1aNTAYIAANTHATANNITANIUE N1TUTEUIUAUNULALNITILATIEYINTEUATUAR aif
‘Uiz&!ﬂﬁﬁ,ﬂEJIﬂiLLﬂﬁJﬁ’]L%ﬁ]gﬂﬁ’]urﬂiﬁ’mumﬁmﬂmzﬁﬂsﬁa%aLLaxmiﬂ%”Nﬂi’]W N1599NLUUNITNAADILAE
NSAIUANANAMNINEDR wazmMTliasiginmsannseidadulaslaidaudy
Basic skills to use software package for applying in industrial chemistry and chemical
engineering, working with tables of data by tables, lists, lookup functions, pivot tables and
scenarios, mathematical problem-solving by software package : algebraic equations and equation
sets, differential equations and unit operation modeling, chemical process calculation by software
package: flowsheet analysis and closing recycle flowsheet with the iterative solver, property
estimation and equations of state and cost estimation and cash flow analysis, applied statistics
by software package: characterizing data sets and creating graphs, design of experiments and

statistical quality control and linear and nonlinear regression analysis

2.A9. 422 (209422) A3l lannssu 3(3-0-6)

IC 422 : Metallurgical Chemistry

Roulvfidawinutoy - 2.A3. 222 (203222) uaz 2.A8. 201 (209201); ©SBANUANUAUYDU
YINIAIYY

a

auus uvadangniegdl waznmsinvedlaveinginsain langdng1nnnuseu LHUAINIISe

o =*

du-oadnan TansIngdn WHUAIWIILY WU wSeeaznsain-ievauna lavgdnealilin n1sdnse
Al n1svilausanseeluia n1san@sless dndiiu nszuirunismaadlunisvaslans

¢ a ¢ I b4 a = = ¥
nszvIuNMInsallulanginging nszuaunsmaailunisguseu wnantude nmsindeuniuaiilagly

T nsedsumaaiilasladldlvidn nszurunismaaiilunisanazauvaals NSEUIUNITNILATIUNIS
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wundeudsanudeu welulads nszurunisdauUsialanzwuudu q nsdifnwmiaailannssuain
gnavnssulng

Ores, secondary sources of metals and overview of extractive metallurgy, pyrometallurgy,
Richardson-Ellingham diagram, hydrometallurgy, Pourbaix diagram, % extraction-ph equilibrium
diagram, electrometallurgy, electrowinning, electrorefining, IR drop, overvoltage, chemical
processes in metal casting, chemical processes in powder metallurgy, chemical processes in hot
dipping, galvanizing, electroplating, electroless plating, chemical processes in vapour deposition,
chemical processes in thermal spraying, anodizing, other processes for surface modification of

metals, case studies on metallurgical chemistry from Thailand industry

2.A9. 424 (209424) N13NANTBULAZNITAIVANNIIAANTDU 3(3-0-6)
IC 424 : Corrosion and Corrosion Control
Soulviigaestunou - 2.A4. 222 (203222) wag 2.A9. 201 (209201)

[ ]

autiivestanuazufjAsenseninetanfuiuindeun oondindu n1sanseuvesaisazais
sUnuuveInsinnseu n1stesiunisianseau Msindnsnisianseutagiinaaeunisinniey uas
nsdlfnwiAafunsinnieulazmsmuaunsinniou

Properties of materials and their reactions with the environment, oxidation, corrosion of
aqueous solutions, forms of corrosion, corrosion prevention, corrosion rate measurements and

corrosion testing methods and case studies of corrosion and corrosion control.

2.A9. 442 (209442) - n1sL3sU s IIsWug 3(3-0-6)
IC 442 : Heterogeneous Catalysis
Roulafidewiudoy 2.A9. 370 (209370)

UmﬁﬁLLazLLmﬁ@ﬁugmﬁﬂU NsRAgUNIINIEAILaENINAll HseUATeTisiuguarn1TI9e
UA31 msuszgndnisisaujisengniseenuuuiaiesujnsal nsuns nswandaseujizenly
gREVNTIN MATgauTRuardnvazanzresiusufAten uasmadeniusiudvosiaiseufazen

Introduction and general basic concept, physical and chemical adsorption, heterogeneous
catalyst and catalysis, application of catalysis to reactor design, diffusion, catalyst production in

industries, analysis of catalyst properties and characteristics, and catalyst deactivation.
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2.A9. 444 (209444) - wdaraenassnsUlnsiafinazimalulagilnsiadl 2(2-0-4)
IC 444 : Selected Topics in Petrochemicals and
Petrochemical Technology
Roulefidessinunon - 12.A9. 341 (209341) viseamzidauissuniaunu 2.a9. 341 (209341)
vhdefidenassaziientosiuanudesnstihatuvesgnamnssiinsiad
Topics are selected on the grounds of their relevance to the current needs of the

petrochemical industry

2.A9. 451 (209451) walulagdamnm 2(2-0-4)
IC 451 : Silicate Technology
Seulafidositunoy - 1.A8. 351 (209351) waz 2.8, 361 (209361)

weluladnsun meluladug ineluladnistusy waluladmsouuts weluladnsndn 1w
INPEIMINTIN NaE-wsdn 5’aﬂmauﬁﬁL%WﬁﬂLﬁuL§aﬂé’ﬂ wagnsUTEENAkaLN1TIEULLS N

Milling technology, powder technology, forming technology, drying technology, sintering
technology, engineered ceramics, glass-ceramics, ceramic matrix composites, and application and

use of ceramics.

2.A9. 452 (209452) wsﬁn%’uqa 2(2-0-4)
IC 452 : Advanced Ceramics
Soulviigaestuniou - 2.A8 351 (209351) way 2.A8. 361 (209361)

Uwﬁ%ﬁ'mﬁ’uﬁfam%ﬁﬁﬂ%u@ﬂ ﬂszmuﬂﬁmamlﬂmﬁﬂ%’juqa Mswin vswarhluvedasiaing
Qanadeautvougsiindugs audRuasnginsmumensniindugs uasanuauwsiin

Introduction to advanced ceramic materials, advanced ceramic processing, sintering,
general influence of microstructure on properties of advanced ceramics, properties and behavior

of advanced ceramics, and ceramic composites.

2.A8. 453 (209453) : Yaanulw 2(2-0-4)
IC 453 : Refractory

Soulviigaesuniou - 2.A9 351 (209351) uaz 2.A2. 361 (209361)
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yilavoadannulil dnvugianizuazandfvesiannuln wnuamdgainvesiannul
psRUsenaulvesingAukasnsAwIiduNanvesTaavull nsndadaamulil uasuinsgiuvesian
il

Types of refractory, characteristics and properties of refractory, phase diagram of
refractory, chemical composition of raw materials and batch calculation of refractory, refractory

production, and standard of refractory.

2.A8. 454 (209454) Ansrdransuasmalulad Yuun 2(2-0-4)
IC 454 : Science and Technology of Cement
Seulafidositunoy - 1.A8. 351 (209351) waz 2.A8. 361 (209361)

UsgiAvesmsnanyudiudiasaiuirmiimanalulagnisednyudiuud Msndayudiuud

Uasawaud nswdnyuduudviiniivay msndayudwuiluewen Uifsenlawstusasufizenaiiaun

a A ¥ [

fieadeatuvesyudmudvianieg waznslduselovivesyudmudogrnduinsfudundonly
QAAMNTTUNRATY

History of cement production and technology advancement of cement production,
production of Portland cements, production of special cements, production of future cements,
hydration and other chemical reactions related to various cements, and environmentally

applications of cements in construction industry.

2.A9. 456 (209456) : wAlulagwinasduniua 2(2-0-4)
IC 456 : Glass and Enamel Technology
Soulviigaestuniou - 2.A9. 351 (209351) wag 2.A8. 361 (209361)

595UVALAELATIAS19UDIUNAT FNYuTIaNIELazaNURAYRILAL IneAEnswasinaluladves
Nandading nsAaaudiuilegldesdusznevsenledluuiaudugiu nsudnuiinazanaivngsy
Wi Bunwa nsrdndunua waluladnsdeuUszauniiuazlany sviuundesuiuiiuaziug
MmNty

Nature and structure of glass, characteristics and properties of glass, science and
technology of glass products, calculation of glass properties based on their oxide compositions,
glass production and glass industry, enamel, enamel production, glass and metal joining

technology, defects on glass products and their remedies.
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2.A9. 461 (209461)  : UuRnIsmalulagdang 1(0-3-0)
IC 461 : Silicate Technology Laboratory
Rovlafigewiudoy - amzigundoaunu 2.a0. 451 (209451)

walulagnisuiuanmingiuwsiin wealulagnisanvua waluladnsuay walulagnsy
U wialulagniseuuis inalulagniswnailn uaznsussdnsa
Technology of ceramic raw material treatment, technology of comminution, technology

of mixing, technology of forming, technology of drying, technology of sintering, and finishing.

2.A9. 462 (209462)  : UuRnsIessindugs 1(0-3-0)
IC 462 : Advanced Ceramics Laboratory
Soulviidowudou amzilyunwioaunu 2.a9. 452 (209452)

(%
Y

Jymiiawifgifunssuiuniseinesidndugs Jymiiawieifunisininiesidnduga

Y

[

i']zymﬁmwﬁmﬁu@m%waﬁ’ﬂﬂ%ﬂmqa%’wﬁ;ammiaamﬁ’ﬁsuaqL%i'}ﬁmguqq wagdgiilauAgafy
amﬁ’ﬁuazwqaﬂsimaqL%iwﬁﬂ%uga

Special problem in advanced ceramic processing, special problem in advanced ceramic
sintering, special problem in general influence of microstructure on properties of advanced

ceramics, and special problem in properties and behavior of advanced ceramics.

2.A9. 463 (209463) UfuRnsTagnulu 1(0-3-0)
IC 463 : Refractory Laboratory
Soulviigaestuniou - amztlgundaunu 2.a9. 453 (209453)

a o o

nswunTlliauazanvauzanzveasiagnuln Msinseiesnuseneuniivesingiudiniunds

q

[y

Fagnuln n15es1eriesAdsenavusvasingavdmsundniannulil msmdiunauvesiannulvain
WNUAININAA ﬂismumimamfmwﬂw LLasmﬁLﬂiwﬁ@mmwmaﬁawﬂw

Classification and characteristics of refractory, chemical composition analysis of raw
materials for refractory production, mineralogical composition analysis of raw materials for
refractory production, batch formulation of refractory from phase diagram, refractory production,

and quality analysis of refractory.
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2.A9. 464 (209464)  : UuRnsInenmansuazmaluladdiuun 1(0-3-0)
IC 464 : Science and Technology of Cement Laboratory
Roulafigewiudoy amziigundaunu 2.ae. 454 (209454)

dnwazlamzlazantivesuiuudviaieg  mafaufiseimiveiutuvesarsuszna ulad
n1sAIMdIURaNAvAITUNITREAY ududtagi1eg  n1swayuduud n1suayudiauud A3
AATIRLAENAARUYUTIIUG  MTduaTgviyuiiuudvilaiiay nisduasiziyudiuudluowiag n1s
iauenanseasdLaraiusenawuuUINUan

Characteristics and properties of various cements, carbonation of lime compounds,
calculation of raw mix compositions for production of various cements, cement firing, cement
grinding, analysis and testing of cement, synthesis of special cement, synthesis of future cement,

and oral presentation on the experimental results and discussion.

2.A9. 466 (209466)  : UfuRnsmalulaguiuazduiua 1(0-3-0)
IC 466 : Glass and Enamel Technology Laboratory
Roulafigewiudoy amziigundaunu 2.ao. 456 (209456)

NNTILATIZALATIASIUAT NMTIANWULLANITLALENURVDIAT AISYIIAT NITUIGNWULLANIE
LazaNUATBIdUILLE Wazn1SNanDUILIE
Structure analysis of glass, characterization and property determination of glass, slass

making, characterization and property determination of enamel, and enamel production.

2.A9. 471 (209471) : A1528NLUUTSI9ULAT 3(3-0-6)
IC 471 : Chemical Plant Design
Soulviigaestunou - 2.A9. 370 (209370) wag 2.A1. 376 (209376)

m‘wmmLLam’amfﬁyugmﬁuaﬂﬂWiaaﬂLLUUISNmﬂszmumamﬁ N1590NLUULALIAIUN
NFLUIUNITHNER LATHFANENSITIUNTEUIUNSAT NMToRNKUUMEURASELAT N150BNLUUNIELEN
Lazn1sEENLUUMERANUABUAIL oY

Overview and basic knowledge of chemical process plant design, process design and
development, chemical process plant economics, design of chemical reaction unit, design of

separation unit and design of heat exchanger unit.
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2.A9. 483 (209483) : MALUTAENSLUIUNISHANNANA I WO ALUDS 3(3-0-6)
IC 483 : Polymer Products Process Technology
Houlviigasnunou : 2.A9. 382 (209382)

NISOALUUTIRALIION NIEALUUBRATIELOU NIFOATA NITOALUUIRARA NISOALULaNLUT 91U
A3 DINALATIIULAIE LS ﬂﬂisﬁugﬂé’wmm%’au N153A NS8ALUUYIAvYU N1svde Nsvinlny n1g
wanu nMsasulonds wasnstudule

Compression molding, transfer molding, extrusion, injection molding, blow molding,
machining and finishing, thermoforming, calendaring, rotational molding, casting, foaming, coating,

fiberglass reinforcing and fiber spinning.

2.A9. 485 (209485) : UfuRniswmalulagwediues 1(0-3-0)
IC 485 : Polymer Technology Laboratory
Roulafidewiudoy amzidausguniaunu 1.aa. 483 (209483)

ﬂwiﬁugﬂwa&maﬁma‘i‘%mﬁé’mLLUU%ﬁmam ﬂwiﬁugﬂwa&maﬂmﬁ%msé’mLLUU%ﬁmLLiﬂé’m 1574
sUwsiunedweslagldayyinie naindeurseaeslneiSngdlawiu mstudulodouuuden
mstuduleiferuvunasunatsarnisfsdadul nsndanediuesiasunss nsvadeuidnanay
NEATNUDINDALLDS INLINTEUAVOINOANDT LAZNITUADINONTLITU

Polymer forming by injection molding, polymer forming by compression molding, polymer
sheet vacuum thermoforming, polymer powder coating by fluidization, monofilament wet
spinning, monofilament melt spinning and fiber stretching, reinforced-polymer fabrication,

mechanical and physical testing of polymer, rheology of polymer, and epoxy resin casting.

2.A9. 486 (209486) : waluladdme 3(3-0-6)
IC 486 : Textile Technology
Soulviigaestunou - 2.A8. 382 (209382)

Useiiuarauinugiu wWuledmeuazautiduledme nszviumsuandunieuasin ddou
PR RHENTL nsfiunikazn1suAsdsadane mamagevantRdme nsauasnwdwme uaz

walulaguazuinnssulugnainnssudme
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History and basic knowledge, textile fibers and textile properties, yarn and fabric
production, dyes and textile dyeing, textile printing and finishing, textile properties testing, textile

care and technology and innovation in textile industry.

2.9A. 201 (210201)  : YanA1ansiUaAuY 3(3-0-6)
MATS 201 : Introduction to Materials Science
Reulviidositunoy - 2.4, 104 (207104)

undnieivianmans TngAuvuaznineinindany llavesdan lassasrawesdan audhves

[y

an AnuduiussEnindlasainaniakazantfvesian wnuama nszuiunsndadan nsiden
TARLAZN1TORNIUY

Introduction to materials science, raw materials and energy resources, types of materials,
the structure of materials, properties of materials, relationship between microstructure and

properties of materials, phase diagram, materials processing, materials selection and design

AMZAAINTTUANENS

26.0. 181 (254181) msvﬁauLLUU"“JmnisaJém%’UQ’ﬁﬁiﬂiﬁnﬁnwﬁmﬂssu 2(1-3-2)
ME 181 : Engineering Drawing for Non-Engineering Majors
Roulafigewiudoy il

M3deunuuiisnes nsldesesiiodounuy N15a3193USVIAGIN NISIWEULUUAINRTY N3
MAUATUIN NSLTBURUUNNAALaYTRanIU NMslsunnaudfauuulelawnsawasdeudn nsideu
ATNLUVALNS LUV

Lettering, use of instruments, applied geometry, orthographic projections, dimensioning,

section and convention drawings, isometric and oblique drawings, sketching, working drawings.

6.0, 383 (254383) : N150USNYNHIY 3(3-0-6)
ME 383 : Energy Conservation
woulvndosnunauy UNANEITUUN 3 dmsuinAneNd g3 enIAINTTUATIING

n1seusNENEIY iieleun warsesuulaiusou svuuloul uaTABULAWEN TEUULAIAIN

S¥UU HVAC S8UUnaningil wagssuuauIuAINLsay
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Energy conservation program, boiler and fired systems, steam and condensate systems,
lighting systems, heating-ventilating and air conditioning systems (HVAC), cogeneration systems

and thermal insulation systems.

6.0, 483 (254483)  : STUUNSIUABUIUNGY 3(3-0-6)
ME 483 : Energy Conversion Systems
Wouludaenunau UNANYIYUUN 4 FMSULNANYINA LAV BNIAINTIUATIING

msUszgndmameslulauniied nsauga UiAsenad waziedlawdAndlussuunmaivasugy
WAIIU ATAIUIATIZN A1IATLINEAITITNENIU LAZUNEITIINSNTUVDITZUUNSITUAILE) AT
I eundsdunis eliaudounazidenu nszuunmsnandamainsuazvesvaranauiu
wiuaeing MsmuaNLaiuiilinInszUUNMSUAUgUNE Y

Applications of thermodynamics; chemical reaction equilibria and chemical kinetics to the
energy conversion systems; computational analysis, distribution, use of energy and energy

resources of various energy systems; combustion of fossil fuel for heat and power; coal gasification

and liquefaction, solar energy; pollution control in energy conversion system.

AMTUTNIITIN

Us.N1. 244 (703244) : A13IANTITNITNAALAZNITANTUIUY 3(3-0-6)
MGMT 244 : Production and Operations Management
Roulvfidawinutoy - U5.n3. 202 (703202)

N33 NIATELIY BaENITAIVANNITHERFUALAZUSNS AulawTeulunisudsdu na
ENS UWATNARNNIN NMTTANITAMAIN NTBONLUUNEAS I N158BNLUUUINIT NMTBBNLUUNTEUIUNTT
wazmaluladiifvitestunisdnuaznisandumy nMsauaumdnisudn n1susmslasans ns
Janstadainduazlgguniu nMsneInsal N15IANITFUAIAIAGT NITINUNITHAATIN N1TIINY
ANNFBINsTanuaznineIns msiezinisindulaseedesiedaiinauasidnunim

Production and operations planning, implementing, and controlling. Competitive
advantages, strategies, and productivity. Quality management. Product design. Service design.
Process design and technologies related to production and operations. Capacity planning. Project

management. Logistics and supply chain management. Forecasting. Inventory management.
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Aggregate planning. Material requirement planning and resource requirement planning. Decision

analysis using quantitative and qualitative tools.

AMZLATHFANENS

AA. 443 (751443) LATEFANENTaNAMNTIY 3(3-0-6)
ECON 443 : Industrial Economics

Roulviidesiudou A.A. 102 (751102)  w3a A.A. 106 (751106)

5?7‘13}@148LLﬁ%“U’t’]’UL%W%@ﬂﬂizU?Uﬂﬂiqma’Mﬂﬁm LL‘U‘ULLNU‘UaQﬂﬁLaUIGWINQWﬁ’l‘MﬂiSlI 1As9asns
LAENSININNY0I0AANNTIULALONAYNTIUFURUS  NIIAMVUALVAIRAAINNTTY
Nature and scope of the process of industrialization, the patterns of industrial growth the

structure and functioning of industries and industrial relation, location of industries.
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3. HAUNIVINTVRI1IUTEAIMENGAT (W.A.2559 - 2563 %39 A.A.2016 - 2020)

(1) we.ns.aadnA laoge

- STAUUIUIVIA
NAUANUNW LTIV INTILAUUIUIIRA
1. Wongrueng A., Rakruam P., Siri A. and Siyasukh A., Synthesis of porous pig bone char
as adsorbent for removal of DBP precursors from surface water, Water Science and
Technology, 2019, 79(5), 857-865. (ISI)
2. Siyasukh A., Chimupala Y. and Tonanon N., Preparation of magnetic hierarchical
porous carbon spheres with graphitic features for hish methyl orange adsorption

capacity, Carbon, 2018, 134, 207-221.

nMsiauenaUUszgu AT ISR UUIUIYIA

1. Damdib S., Phamornpiboon P., Siyasukh A., Thanachayanont C., Punyapalakul P. and
Tonanon N., Paraquat pesticide removal by magnetic biochar derived from corn husk,
Proceeding in Pure and Applied Chemistry International Conference (PACCON2019), 2019,
EE1-6.

2. Sriboonnak S., Pensri B., Rakruam P., Siyasukh A. and Wongrueng A., Utilization of
exhausted carbon dioxide from pyrolysis process and phosphoric acid in the synthesis of
corn cob-derived activated carbons, Proceeding in Pure and Applied Chemistry
International Conference (PACCON2019), 2019, EE7-11.

3. Jaima R., Wongrueng A., Siyasukh A. and Rakruam P., Performance of Humic Acid
Adsorption by Using Mesoporous Carbon derived from Cotton Fiber, Proceeding in Pure
and Applied Chemistry International Conference (PACCON2019), 2019, EE12-17.

4. Khamsrisong K., Siyasukh A., Kheawhom S. and Tonanon N., Porous carbon from corn
husk as a cathode material for rechargeable Al-ion battery, Proceeding in Pure and
Applied Chemistry International Conference (PACCON2019), 2019, RE47-52.

5. Yathongchai N., Wongrueng A., Rakruam P. and Siyasukh A., Kinetic Adsorption of
Fluoride from Water by Magnetically Separable Bone Char, Proceeding in the 16th

National Environmental Conference, 2017, 33-34.
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6. Siri A., Rakruam P., Wongrueng A. and Siyasukh A., Synthesis and Characterization of
magnetically-separable porous bone char from pig bone by using pyrolysis process,
Proceeding in the 16th International Conference on Environmental Engineering, Science

and Management, 2017, 59-60.

(2) WA.AT.LIAYY (309300
- SEAVUIUNIVIA

NAITUANYN L1585V INTTTLAUUIUIYIR
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WHUAITAUANTISANYILAN (W.A. 2559)

wNuAuan1sAnen luad (W.A. 2564)
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1.1 ngudvdumsimuvinvensdudiseus 15 efin 1.1 nguivdunmsimuvinvensdudisews 15 mizefin

L2nguivdnunsiainemsiugsiu L2nguivdnunsianinemsiugsiu

aSassAuInngsy 3 NN aSassAuinngsy 3 MR

1.3 ngadvdunsiaunrinuenisidunadios 1.3 ngadwdnunsiauninuenisidunadios

Piduuds 6 WMienin fiduuds 6 Mihein

2. 3 uden lngidenann 3 nguinn 6 Wiein 2. 3 uden lneidenann 3 nguiv 6 Wiein
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170

WHY 2 Anendnanssanatazinalulag

UWNUAAUANTSANEILAY (W.A. 2559) LAUAAUANTSANE I (W.A. 2564)
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Piduuds 6 e Fiduuds 6 mhein
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MATS 100  World of Materials

MATS 100  World of Materials




174

ANgATAN (W.A. 2559) nangasuTuu el (w.a. 2564) wiaralun1suTuuse
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202103 2.%.103  UJURNs¥IINeN 1 1(0-3-0) 202103 2.%3.103  UJURNs¥IIMEN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1 BIOL 103 Biology Laboratory 1
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CHEM 111 Chemistry 1 CHEM 103 General Chemistry 1 Tunuiitels
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NEANDNTY
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CHEM 115  Chemistry Laboratory CHEM 107  General Chemistry %mmmﬁazﬁ
1 Laboratory 1 W aNDeTY
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CHEM 117  Chemistry Laboratory CHEM 108  General Chemistry asqu"mw’ﬁd;ﬁ
2 Laboratory 2 Wangaudu
203235  2.A3. 235 WATATIEY 3(3-0-6) 203235  2.AU. 235 WATAATIEY 3(3-0-6)
CHEM 235 Analytical Chemistry CHEM 235 Analytical Chemistry
203288 .. 288  UfURnIsAiAesIeY 1(0-3-0) 203288 2.1, 288  UfURNIsARAsEd 1(0-3-0)
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CHEM 288  Analytical Chemistry CHEM 288  Analytical Chemistry
Laboratory Laboratory
204102 2.AW. 102  MsATIEVideya 3(2-2-5) winiludnudiiedes
§9238%:11381599071U fuidemludomes
wiadauaznsUsznd Data Science #5©
_ Cs 102 Intellisent Data _ Data Analysis f113
Analysis: Survey of YOLAUDUULVDS
Techniques and V390474
Applications
206111 2.Apd 111 uARASH 1 3(3-0-6) 206115 2.A0d 115 upaASddniy 3(2-2-5) WasuwUanszuau
ANYIAENSEITUA 1 Funuitol
MATH 111  Calculus 1 MATH 115  Calculus for Natural WAy
Science 1
206112 2.A0d. 112 uARASH 2 3(3-0-6) 206116 2.A0d. 116 upaAdddniy 3(2-2-5) WasuwUasnseuau
ANYAMEARSEITNIR 2 Fuwnuiiold
MATH 112 Calculus 2 MATH 116  Calculus for Natural WAy
Science 2
207117 ava. 117 UURnsiEnd 1 1(0-3-0) 207117 3@ 117 JFURmsHEnd 1 1(0-3-0)
PHYS 117  Physics Laboratory 1 PHYS 117  Physics Laboratory 1
207187 . 187  WaAnd 1 3(3-0-6) 207187 W& 187 Wand 1 3(3-0-6)
PHYS 187  Physics 1 PHYS 187  Physics 1
(2.2) 3¥wan (2.2) 3¥wan
wHy 1 wdlgnsmingsunaly Litfosndn 73 wiaefn | wiu 1 nilgaanunssuialy lidosndn 73 wilaehin
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CHEM 222 Physical Chemistry 1 CHEM 222 Physical Chemistry 1
203228 2.au.228  UfURMsAilBENd 1 1(0-3-0) 203228 2.Au. 228  URURAMSAGWENE 1 1(0-3-0)
CHEM 228  Physical Chemistry CHEM 228  Physical Chemistry
Laboratory 1 Laboratory 1
203331 12.A%.331  MFATsiviaeiiong 3(3-0-6) 203331 2.A1.331  msiesIsiaeione  3(3-0-6)
w3nsile \w3osdle
CHEM 331 Instrumental Methods CHEM 331  Instrumental Methods
of Chemical Analysis of Chemical Analysis
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CHEM 337 Instrumental Methods CHEM 337 Instrumental Methods
of Chemical Analysis of Chemical Analysis
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AANMNTIY 2AANMNTIY
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Chemistry
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209201 1.A0.201  USunaduiusviaedl  3(3-0-6) 209201 1.A0. 201  USmauduiusmiaell 3(3-0-6)
IC 201 Chemical IC 201 Chemical
Stoichiometry Stoichiometry
209251 28251  wsiinidesdu 2(2-0-4) 209251 248251  wsidnidesdu 2(2-0-4)
IC 251 Introduction to IC 251 Introduction to
Ceramics Ceramics
209271 2.p9. 271  wheujlinsveand  3(3-0-6) 209271 2.p9. 271  vitheufUamsveand  3(3-0-6)
2RAMNTIN 1 RENTIN 1
IC 271 Unit Operations of IC 271 Unit Operations of
Industrial Chemistry 1 Industrial Chemistry 1
209272 1.Ap. 272 UjURNIIMY 1(0-3-0) 209272 3.A. 272 U{URn1sviae 1(0-3-0)
UfuRn1sveail UfuFn1sveaail
2RAMNTIN 1 RANTIN 1
IC 272 Unit Operations of IC 272 Unit Operations of
Industrial Chemistry Industrial Chemistry
Laboratory 1 Laboratory 1
209301 2.A9.301  LAINTZUIUNTT 3(3-0-6) 209301 12.A0.301  LANNSTUIUAIS 3(3-0-6)
AANNNTI AANMNTT
IC 301 Industrial Process IC 301 Industrial Process
Chemistry Chemistry
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209302 1.A8.302 RNl 1(0-3-0) 209302 1.A9.302  UjURnsiadl 1(0-3-0)
NITUIUNTYNAUNTIN NITUIUNTYAAINTTU
IC 302 Industrial Process IC 302 Industrial Process
Chemistry Laboratory Chemistry Laboratory
209303 2.A9.303  AIIMIENYULLRNIEVEY  3(3-0-6) 209303 2.A9.303  AIMIANBULERNIZVDY  3(3-0-6)
TAnRREINTIY TanaRavNgsu
IC 303 Characterization of IC 303 Characterization of
Industrial Materials Industrial Materials
209498 .M. 498  dunwweilgeamnisy  1(1-0-2) 209498 1.Ap. 498  dunuedlgeamnsl  1(1-0-2)
IC 498 Seminar in Industrial IC 498 Seminar in Industrial
Chemistry Chemistry
253303 A4 303 sdanisAaindon 3(3-0-6) 253303 A4 303 Nsdan1sAaanden 3(3-0-6)
uazauvaonielu uazauUasnsislu
DRFINNTIY AFINNTTUY
ENV 303 Environmental and ENV 303 Environmental and
Safety Management in Safety Management in
Industry Industry
255323 2f.. 323  MsUsEAURNW 3(3-0-6) 255323 9f.@.323  nsusziuAmunwm 3(3-0-6)
e e
IE 323 Introduction to IE 323 Introduction to

Quiality Assurance

Quality Assurance

FFULNUNSANWLUUUNR WAz deunseuIwInn 2.9, 493

e 2.8, 497

FuSukaunsAnwLUUUNA e deunseuinian 2.8, 493

oy 2.A8. 497
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209493 1.A0. 493  nsAnaululsseu 2(0-12-0) 209493 1.A0. 493  msEneululseenu 2(0-12-0)
IC 493 Industrial Chemistry IC 493 Industrial Chemistry
Training Training
209497 2.p0.497  Ugmdieenieail 4(0-12-0) 209497 1.A0. 497  Ugyiieuniaail 4(0-12-0)
RAINNTIN NAINNTIN
IC 497 Special Problems in IC 497 Special Problems in

Industrial Chemistry

Industrial Chemistry

FuSukunsAnwkuvaniafnw ame deunseuinian 2.a8.

FuSukaunsAnwLuvaniadnw asme deunseuininn 2.ae.

494 494

209494 2.p9. 494  @nnafnw 6 N7 209494 2.A0. 494  @nfafnm 6 NULAR
IC 494 Cooperative IC 494 Cooperative

Education Education

(2.2.2) v nenivsAutiian (2.2.2) v wentsAutiion

WindnwndenSeuunulaununisiolull WonAnwdenSeunslausunissiolud

W 1 Lﬂﬁqmamnﬁuﬁ"'ﬂﬂ 17 waenn WA 1 Lﬂﬁqmmwnisuﬁ"qw 17 winein

203203 2.A%. 203 LATBUVSE 1 3(3-0-6) 203203 1.A%.203  LARBUVSE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1 CHEM 203 Organic Chemistry 1

203207 2.A1.207  UJURMIsediduvEd 1 1(0-3-0) 203207 2.Au. 207 UJURMsABuvSE 1 1(0-3-0)
CHEM 207  Organic Chemistry CHEM 207  Organic Chemistry

Laboratory 1

Laboratory 1
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209270 1.A8.270  Unngmialangleuves  3(3-0-6) 209270 1.A9.270  Umngnisalanelouves  3(3-0-6)
EHRERRTERH \ALlgRAIMNTIY
IC 270 Transport Phenomena IC 270 Transport Phenomena
of Industrial Chemistry of Industrial Chemistry
209370 1.A0. 370  iAN9aULazNITERNLUU  3(3-0-6) 209370 2.A9. 370  LATAULATNITEONLUY  3(3-0-6)
\Iesufnsniiad \3esufnsniia
IC 370 Kinetic Chemistry and IC 370 Kinetic Chemistry and
Chemical Reactor Chemical Reactor
Design Design
209375 2.A. 375  wwujiinmsvenall  3(3-0-6) 209375 2.A9. 375  wheujlansvenall  3(3-0-6)
DAFINNTIN 2 DRFINNTIN 2
IC 375 Unit Operations of IC 375 Unit Operations of
Industrial Chemistry 2 Industrial Chemistry 2
209376 2.AR. 376  wwUjURnsvenall  3(3-0-6) 209376 1.Ap. 376  wheUjURnsvenall  3(3-0-6)
DRFINNTIN 3 RFINNTIN 3
IC 376 Unit Operations of IC 376 Unit Operations of
Industrial Chemistry 3 Industrial Chemistry 3
209377 1.A8. 377 UURNIUae 1(0-3-0) 209377 2.A0. 377 UfUANSVIUIe 1(0-3-0)
UfuRnsvenadl UfuAnisvenndl
DAFINNTIN 2 DRFINNTIN 2
IC 377 Unit Operations of IC 377 Unit Operations of
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1(0-3-0) | 207117 @ 117 UuRnnsi@nd 1 1(0-3-0)
PHYS 117  Physics Laboratory 1
3(3-0-6) | 207187  a.@. 187  WAnd 1 3(3-0-6)
PHYS 187  Physics 1
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204100

2.AW. 100 weluladansaunanazdin

cs100  adelud
Information Technology

and Modern Life

v ndenias (Free Elective)

LY

Judn 2

= ]
AIANIFANYIN 1

001201

203203

203207

203235

203288

209201

209251

201190

201111

1.8.201  ASOUTCUATIEILALANS
Weueg1ediusyansua

ENGL 201 B '
Critical Reading and
Effective Writing

2.1, 203 LAflBunSe 1

CHEM 203  Organic Chemistry 1

2.1, 207 UJURNsweddumisd 1
CHEM 207  Organic Chemistry
Laboratory 1
2.A4. 235 LATAATIEN
CHEM 235 Analytical Chemistry
1., 288  UJURN1swTAIen
CHEM 288  Analytical Chemistry
Laboratory
19,201 USunauduiusmiaad
IC 201 Chemical Stoichiometry
ame. 250 wsiiniesdu
IC 251 Introduction to Ceramics
2M. 190 N1sAREE NI
SC 190 miLLﬁﬂaquLLaxmiﬁams
MIINLIMERS
Critical Thinking, Problem
Solving and Science
Communication
2w 111 Tenuisinenanans
SC 111 The World of Science
37

3(3-0-6)

20

WUWAN

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

22

204100

2.0W. 100 wAluladasaumalaziin
CS 100 aelnyl
Information Technology
and Modermn Life
A udenies (Free Electives)

39U

U9 2

= a
AIANIFANYIN 1

001201

203203

203207

203235

203288

209201

209251

201190

201111

1.9. 201 ANTBNMUTINATILHUALANT
Weueg1eliusydnsua

ENGL 201 N '
Critical Reading and
Effective Writing

2.3, 203 @TlDunsY 1

CHEM 203  Organic Chemistry 1

20,207 UfURNsATiBun3e 1

CHEM 207  Organic Chemistry
Laboratory 1

2.A4. 235 walATIzi

CHEM 235 Analytical Chemistry

103288 UfURMsAdATIEY

CHEM 288  Analytical Chemistry

Laboratory
2.a9. 201 USinauduiudmaad
IC 201 Chemical Stoichiometry
2me. 251 wiiinidesdu
IC 251 Introduction to Ceramics
2. 190 NsAReEeiasME I A3
SC 190 witymuavnnsieansna
IneAans

Critical Thinking, Problem
Solving and Science

Communication

2. 111 Iam,t,viﬁwmmam%
SC 111 The World of Science
EREY

3(3-0-6)

20

NuwnA

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

22
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P ]
AIANITANYIN 2

001225

203222

203228

209270

209271

209272

u.8. 225

ENGL 225

1.A. 222
CHEM 222

1.AU. 228
CHEM 228

1.A8. 270

IC 270

1.A8. 271
IC 271

1.AB. 272
IC 272

A1ANsANENA 1

203331

2.A4. 331
CHEM 331

AwsInguluuzun
Ingreansuazimnalulad
English in Science and
Technology Context
LAILTAENE 1

Physical Chemistry 1

UURNMsATBand 1
Physical Chemistry
Laboratory 1
Usingnisalaelouves
\AilgRavnTTu
Transport Phenomena of
Industrial Chemistry
mhgufiRnsves
inilgnamnssu 1

Unit Operations of
Industrial Chemistry 1
YdRnsmieyuiins
YBUANYAAINNTTY 1
Unit Operations of
Industrial Chemistry
Laboratory 1

A ueniden

Major Elective

I uFenias

Free Elective

3

Judn 3

AMFATIEIMLAT

v a4 A

NIYLAIDIND

Instrumental Methods of

Chemical Analysis

AN
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

20

BN
3(3-0-6)

P ]
AIANTANYIN 2

001225

203222

203228

209270

209271

209272

u.8. 225

ENGL 225

1.AU. 222
CHEM 222

1.A4. 228
CHEM 228

1.A9. 270

IC 270

1.A9. 271
IC 271

1.AB. 272
IC 272

A1ANSANENT 1

203331

1.A4. 331
CHEM 331

Aw8anguluuzum
Ingrmaniuazmnalulad
English in  Science and
Technology Context
WwILTIRENE 1

Physical Chemistry 1

UfURMsATiBaREnd 1
Physical Chemistry
Laboratory 1
Usngnisalanelenves
\nilgRanvns Ty

Transport Phenomena of
Industrial Chemistry
mheujifnisves
inilgnanssu 1

Unit Operations of
Industrial Chemistry 1
Uuinsmiiguunisves
inilgnanssu 1

Unit Operations of
Industrial Chemistry
Laboratory 1

A ueniden

Major Elective

I ndeniad

Free Elective

EieE Y

JudN 3

AMFIATILANLAT]
P RIGERD)
Instrumental Methods of

Chemical Analysis

TIPRRI
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

20

IR
3(3-0-6)
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203337

209301

209302

209303

209375

253303

Q.M. 337
CHEM 337

1.A8. 301
IC 301

1.A9. 302

IC 302

1.A9. 303
IC 303

1.A9. 375
IC 375

3.8, 303
ENV 303

= =
AIANIFANYIN 2

UHURNINITIATIZINA 1(0-3-0)
wiidheinesilo
Instrumental Methods of
Chemical Analysis
Laboratory
wilnsguiumsanavnssy 3(3-0-6)
Industrial Process
Chemistry
JdinsiadinsyuInng 1(0-3-0)
AAINNTIU

Industrial Process
Chemistry Laboratory
MIMaNwULIaNIEYeITan  3(3-0-6)
AAINNTI
Characterization of
Industrial Materials
mguiRnTves 3(3-0-6)
wnilgnavngsy 2

Unit Operations of
Industrial Chemistry 2
ndnsAanndeuuazay 3(3-0-6)
Uasnselugnamnssy

Environmental and Safety
Management in Industry

3 17

WA
dnwill (Fenan 3 3
NguIv)
(General Education

Electives)

203337 .ew. 337 UfURMsTleseimaed 1(0-3-0)
CHEM 337  éheadeile
Instrumental Methods of
Chemical Analysis
Laboratory
209301 .M. 301 iAdinsEUIUNITEREIUNTIY 3(3-0-6)
IC 301 Industrial Process
Chemistry
209302 2.A.302  UHUAMSATNTEUINNTT 1(0-3-0)
IC 302 REINNTTU
Industrial Process
Chemistry Laboratory
209303  2.A8.303  msvdnwazianizvesdan  3(3-0-6)
IC 303 RENNTTU
Characterization of
Industrial Materials
209375  2.A. 375 whgufiRnives 3(3-0-6)
IC 375 wnilgnamngsy 2
Unit Operations of
Industrial Chemistry 2
253303 9Ad. 303 n1sdenIsAwnndenuazay 3(3-0-6)
ENV 303 Uaeasielugnamnssy
Environmental and Safety
Management in Industry
9 17
aAnsAnedi 2 WA
AndAnwialy (Fenan 3 3
QGHELR)
(General Education
Electives)
204102 2.AW. 102 nlnszideyadantos: 3(2-2-5)
CS 102 msd1aumelauaznis

Uszend
Ussend

Intelligent Data Analysis :

Survey of Techniques and

Applications
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208346

209370

209376

209377

255323

1.60. 346
STAT 346

1.A9. 370

IC 370

1.AB. 376
IC 376

1.AB. 377
IC 377

A8, 323
IE 323

atadmIuAiignamnIs
Statistics for Industrial
Chemistry
nilaatuazn1seonkuy
\dosUfnsaiied

Kinetic Chemistry and
Chemical Reactor Design
mhegUiRnsves
\AilgRavngIu 3

Unit Operations of
Industrial Chemistry 3
JdRnsmheudfng
YBUANYAAINNTTY 2
Unit Operations of
Industrial Chemistry
Laboratory 2
mstsziunmnimdosdu
Introduction to Quality
Assurance

33

4(3-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

208346

209370

209376

209377

255323

2.40. 346
STAT 346

1.A9. 370

IC 370

1.AD. 376
IC 376

1.A8. 377
IC 377

1F.8. 323
IE 323

atadmiuialignanssu
Statistics for Industrial
Chemistry
ATlaatuaNITeONLUY
\n3osufnsaiiad

Kinetic Chemistry and
Chemical Reactor Design
mheujiRnisves
\nilgnavngTu 3

Unit Operations of
Industrial Chemistry 3
UuinsmiiguuRinisves
inilgnamnTsu 2

Unit Operations of
Industrial Chemistry
Laboratory 2
msUszunmnimdodu
Introduction to Quality
Assurance

33

4(3-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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T 4 i 4
aAnsAned 1 wiaefn | AAn1sAnedi 1 NN
209493  12.a0.493  msRnnululssu 2(0-12-0) | 209493  2.p9.493  nsEnaululseau 2(0-12-0)
IC 493 Industrial Chemistry Training IC 493 Industrial Chemistry Training
209498  2.A9.498  AUNULALHAAINNTIY 1(1-0-2)
IC 498 Seminar in Industrial
Chemistry
A eniden 1 Fueniden 1
Major Elective Major Elective
I nandonIzAU 400 6 A neniasnszau 400 6
Major Elective in 400 Level Major Elective in 400 Level
Course Course
Andnwiily (Fonan 3 ngu 3 Jdinw iy (donan 3 3
) nawIv)
(General Education Electives) (General Education
Electives)
39U 12 59U 13
aAnsAnedi 2 wiefin | AAn1sAnendi 2 WA
209498 A0, FuNuATgREIMnIIy 1(1-0-2)
498 Seminar in Industrial
IC 498 Chemistry
209497 2.A9. JgymiibAwnng 4(0-12-0) | 209497  1.Ap. 497  Uguiieunig 4(0-12-0)
497 \ilgnanngsy IC 497 inilgnannnsTx
IC 497  Special Problems in Special Problems in
Industrial Chemistry Industrial Chemistry
I nandonszAU 400 5 A neniaanszau 400 5
Major Elective in 400 Level (Major Elective in 400 Level
Course Course)
kit 10 U 9
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i 4 N7l 4
aamMsAnei 1 wiawda | aanisAnedl 1 wIwnN
209498  1.A9.498  dunuAdignavnITy 1(1-0-2) | 209498  1.A9.498  dununAilgravngIy 1(1-0-2)
IC 498 Seminar in Industrial IC 498 Seminar in Industrial

Chemistry Chemistry

g eniden 1 A eniden 1

Major Elective Major Elective

A nenLEenIzAU 400 1 endonIZAU 400 11

Major Elective in 400 Level Major Elective in 400 Level

Course Course

Jdnwvialu (Fonan 3 3 Jndnwihll (Fonan 3 ndu 3

ngx3) 3)

(General Education (General Education Electives)

Electives)

94 16 594 16
aAnsAnedi 2 wiwhn | nansAnedi 2 wInN
209494  2.A0. 494  @nnadny 6 209494  2.A0. 494  @ufaAnyY) 6

IC 494 Cooperative Education IC 494 Cooperative Education
59U 6 594 6
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aAnsAnE? 1

A

o

U 1

001101  w.@. 101 mma“’aﬂqwﬁujm 1
ENGL 101 Fundamental English 1
140104 5. 104 mstfunaiiios
PG 104 Citizenship
202101 242,101 @¥ivenitugiu 1
BIOL 101 Basic Biology 1
202103 2.97. 103 UFURNTIINeN 1
BIOL 103 Biology Laboratory 1
203111 2.A3. 111 vl 1
CHEM 111 Chemistry 1
203115 2.4y 115 UfuRnsadl 1
CHEM 115 Chemistry Laboratory 1
206111  2.AM. 111 uARARd 1
MATH 111 Calculus 1
594

A1ANTSANET 2

001102 1.8. 102 mmé”mqwﬁugwu 2
ENGL 102 Fundamental English 2
203113 2.A4. 113 Al 2
CHEM 113 Chemistry 2
203117 21,117 UfuRnised 2
CHEM 117 Chemistry Laboratory 2
206112 1A 112 LARASH 2
MATH 112 Calculus 2
207117 ava. 117 YRURMsHENS 1
PHYS 117 Physics Laboratory 1
207187 ava. 187 Wand 1
PHYS 187 Physics 1
204100  2.AW. 100 waluladasaumalaziin
CS 100 adely

Information Technology and
Modern Life

v udenias (Free Elective)

7

Fulii1
wihefa | AAn1sAned 1 N
3(3-0-6) | 001101 1.8. 101 mmé’aﬂqwﬁugwu 1 3(3-0-6)
ENGL 101  Fundamental English 1
3(3-0-6) | 140104  swm. 104  nsiunadies 3(3-0-6)
PG 104 Citizenship
3(3-06) | 202101  2.42.101  @venitugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1
10-3-0) | 202103 22,103 UHURNTIINEN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
3(3-0-6) | 203103 .. 103 adivhll g 3(3-0-6)
CHEM 103  General Chemistry 1
10-3-0) | 203107 203107 UitEmaaiivily 1 1(0-3-0
CHEM 107  General Chemistry L aboratory
1
3(3-:0-6) | 206115 20115 ueagdadiwiuivenaians 3(2-2-5)
MATH 115 5330978 1
Calculus for Natural Science 1
17 39U 17
wiefin | nAn1sAnenii 2 wdawnn
3(3-0-6) | 001102 u.8. 102 mwé’ﬁﬂqwﬁugwu 2 3(3-0-6)
ENGL 102  Fundamental English 2
3(3-0-6) | 203104 203,104 pdivhlu 2 3(3-0-6
CHEM 104  General Chemistry 2
10-3-0) | 203108 203108  UfdAmsiadivily 2 1(0-3-0
CHEM 108  General Chemistry L aboratory
2
3(3-0-6) | 206116 AW 116 wnaRdadviUIneeans 3(2-2-5)
MATH 116 535313 2
Calculus for Natural Science 2
1(0-3-0) | 207117 A& 117 UjdRnnsiand 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
3(3-06) | 207187  awa. 187  #and 1 3(3-0-6)
PHYS 187 Physics 1
3(3-0-6) | 204100  2.AW. 100  wialulagansaumelazdia 3(3-0-6)
CS 100 aslelny
Information Technology and
Modern Life
3 A aentas (Free Electives) 3
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594 20
i 2
nANsAnd 1 P elinto
001201  w.®. 201 MIOUTIATITALAZNS 3(3-0-6)
Weueteiluszandua
ENGL 201 Critical Reading and
Effective Writing
203235 204,235 ailesien 3(3-0-6)
CHEM 235 Analytical Chemistry
203288 100,288 UfURMsAlAIZ 1(0-3-0)
CHEM 288 Analytical Chemistry
Laboratory
209201 109,201 USmnaudusiudmaad 3(3-0-6)
IC 201 Chemical Stoichiometry
209251 2pe. 251 wsindowiu 2(2-0-4)
IC 251 Introduction to Ceramics
201190  2.9%. 190 mMsAneginasUgI NS 3(3-0-6)
SC 190 LLﬁﬁmMﬂLLa%miﬁaﬁ’ﬁVI’N
Ineeans
Critical Thinking, Problem
Solving and Science
Communication
201111 9. 111 TanusAsinedans 3(3-0-6)
SC 111 The World of Science
ety 18
aMamsAnedi 2 e
001225  w.8. 225 amwsanguluuium 3(3-0-6)
ENGL 225  Aneneamsuazimalulad
English in Science and
Technology Context
203222 2.A4. 222 wilGaRand 1 3(3-0-6)
CHEM 222 Physical Chemistry 1
203228  1.AY. 228 YURNsATERENE 1 1(0-3-0)
CHEM 228 Physical Chemistry
Laboratory 1
209253  2.A8. 253 M3uAmnAIeuARuAuEN 2(2-0-4)
IC 253 Production of Pottery

= a
N1ANTIANEYIN 1

001201 1.9. 201
ENGL 201
203235 2.A4. 235
CHEM 235
203288 1.A3. 288
CHEM 288
209201 2.A8. 201
IC 201
209251 2.8, 251
IC 251
201190 2.9, 190
SC 190
201111 2. 111
SC 111

A1an1sAnETf 2

001225 1.8. 225
ENGL 225

203222 1.A4. 222
CHEM 222

203228 1.AN. 228
CHEM 228

LY

é&e
=}
=p.
N

MIoUBNATIEAaE NMSTaU
ag19diusyandna

Critical Reading and Effective
Writing

niAATIER

Analytical Chemistry
UfuRNMsaiieszn
Analytical Chemistry
Laboratory
Ydunaduiusviaadl
Chemical Stoichiometry
wsiiniosdu
Introduction to Ceramics
nM3AneL IR IS
LLﬁ'ﬂiymLLasmiﬁamima
ngAnans

Critical Thinking, Problem
Solving and Science
Communication
Tanuwisinemans

The World of Science
394U

Awsanguluuiuminemans
uazwmalulad
English in  Science  and
Technology Context

I TaHENd 1

Physical Chemistry 1
RN T ERENd 1
Physical Chemistry Laboratory
1

20

I einh|
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

18

NUWAR
3(3-0-6)

3(3-0-6)

1(0-3-0)
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209263  2.A8. 263 ﬂgjﬂaﬂ']smiﬁmmﬁauamm 1(0-3-0)
IC 263 Pottery Laboratory
209271  2.m@. 271 mhgUuRNITves 3(3-0-6)
IC 271 indgaannsay 1
Unit Operations of Industrial
Chemistry 1
209272 3.A8. 272 JjURnsmiieujianisues 1(0-3-0)
IC 272 inilgnamngsy 1
Unit Operations of Industrial
Chemistry Laboratory 1
I uoniaan 3
Major Elective
Iy udenies 3
Free Elective
594 20
i 3
aMamsAnedi 1 NN
203331 2.A%. 331 MIIATIEIMILAT 3(3-0-6)
CHEM 331 éheadesile
Instrumental Methods of
Chemical Analysis
203337 2.AY. 337 YURnIsMsIATIen 1(0-3-0)
CHEM 337 manfidheindesile
Instrumental Methods of
Chemical Analysis
Laboratory
209301 1.A9. 301 ATINIEUIUNITRREINNTTY 3(3-0-6)
IC 301 Industrial Process Chemistry
209302 1.9.302  UfURNsAdinsuIung 1(0-3-0)
IC 302 RAMNTIN
Industrial Process Chemistry
Laboratory
209303 2.A9. 303  AIMIANBAZIANIZUDY 3(3-0-6)

o

IC 303 Tangmavns sy

209254  2.A0.254  pszvaumsnAawsinaadily  3(3-0-6)
IC 254 2NANRNTIH
Production of Conventional
Ceramics in Industry
209271 1.A9.271  wheujURnisves 3(3-0-6)
IC 271 indgnanmnTsy 1
Unit Operations of Industrial
Chemistry 1
209272 .A0.272  UfURnsmheUfdnisves 1(0-3-0)
IC 272 inilgnamngsy 1
Unit Operations of Industrial
Chemistry Laboratory 1
I ueniden 3
Major Elective
I udenes 3
Free Elective
594 20
il 3
aAnsAnEd 1 NN
203331 2.a4. 331 nsiAsIsimaeil 3(3-0-6)
CHEM 331 ghewnlesile
Instrumental Methods of
Chemical Analysis
203337 a.eu. 337 UfURMsmsiwssimaedisas 1(0-3-0)
CHEM 337  ipdasile
Instrumental Methods of
Chemical Analysis Laboratory
209301 2.A8. 301 WATNTTUIUNITAMENNTIY 3(3-0-6)
IC 301 Industrial Process Chemistry
209302 1.A8. 302  UjURnswmiinsyuIuns 1(0-3-0)
IC 302 MAMNTIN
Industrial Process Chemistry
Laboratory
209303 1.A9.303  MIMENEAIANIZYDIIAR 3(3-0-6)
IC 303 NAMNTIH
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Characterization of Industrial

Characterization of Industrial

Materials Materials
209351 1A 351 INIAIERITALNN 1 22-0-4) | 209351  2.A9.351  IEIEANITALN 1 2(2-0-4)
IC 351 Silicate Science 1 IC 351 Silicate Science 1
209358 2.09.358  mAlulagnseuniiaznis 2(2-0-6) | 209358  1.A9.358  wialulaBmsouwiiuazniswn 2(2-0-4)
IC 358 wlunszuIuMINEALIIEN IC 358 Tunszurun1sndnesiiin
Drying and Firing Technology Drying and Firing
in Ceramic Processing Technology in Ceramic
Processing
209361 109,361 U§URNMTImermansafiing 1 1(0-3-0) | 209361 1.A9. 361 UFUANTIMEImansdang 1 1(0-3-0)
IC 361 Silicate Science Laboratory IC 361 Silicate Science Laboratory 1
1
209368  2.a9.368  UfUAnmswelulaBnmiseuuiis 1(0-3-0) | 209368 1.me.368  UjURmsmaluladniseuudia 1(0-3-0)
IC 368 waztluNTEUIUNISHAALY S IC 368 LAZLHMINTEUIUNSHARWSIAN
fin Drying and Firing Technology
Drying and Firing in Ceramic Processing
Technology in Ceramic Laboratory
Processing Laboratory
253303 9AA. 303 mstenisAunndounazeny  3(3-0-6) | 253303 6.d. 303 MsdansAmandeuazay 3(3-0-6)
ENV 303 dasadulugnamnssy ENV303  Uasadulugmamnssy
Environmental and Safety Environmental and Safety
Management in Industry Management in Industry
39U 20 374 20
aMamsAnedi 2 wiheia | nManisanend 2 NN

208346

209352

1.60. 346
STAT 346

1.A8. 352

Fdnwmily (Fenain 3 nau 3
391

General Education Electives

atdmiuialigravngsy 4(3-3-6)
Statistics for Industrial

Chemistry

WeIAEnITANM 2 2(2-0-4)

Fdnwily (Fenan 3 ngu 3
31)

General Education Electives

204102 2An. 102 msAeseiteyadiaiugnis 3(2-2-5)
CS 102 draaiuwmeiauaynis
Intelligent Data Analysis:
Survey of Techniques and
Applications
208346 2.a0.346  adAdmiuAlignamngIY 4(3-3-6)
STAT 346  Statistics for Industrial
Chemistry
209352  1.A9.352  Anermansdanm 2 2(2-0-4)




232

UWNUNNSANEILAN (W.A. 2559)

wEUNsAN N (W.A. 2564)

IC 352 Silicate Science 2 IC 352 Silicate Science 2
209362  1.A8. 362 UiRmsInermansafing 2 1(0-3-0) | 209362 .Ae. 362 UJURMTInenmans@ang 2 1(0-3-0)
IC 362 Silicate Science Laboratory IC 362 Silicate Science Laboratory 2
2
209451 2.9, 451 waluladaine 22-0-4) | 209455  2.A0.455  wieluladiedsulazdgsiiin 2(2-0-4)
IC 451 Silicate Technology IC 455 Glaze Technology and
Ceramic Pigment
209453  2.Ap. 453 Faqmulyl 20:00) | 209457  2ppd57  mafulssAvBawmswAnuas  3(3-0-6)
IC 453 Refractory IC 457 AN WIRINEAduTIEsTn
Production Efficiency and
Quality Enhancement of
Ceramic Products
209461  aAe.461  UUAnsweluladdfing 10-3-0) | 209465  2pR.465  UjUiniswmaluladidouwasd  1(0-3-0)
IC 461 Silicate Technology IC 465 Ww31En
Laboratory Glaze Technology and
Ceramic Pigment Laboratory
209463  a.a0.463  UjuRAnsTaguul 1(0-3-0)
IC 463 Refractory Laborator
255323 9f.@. 323 nsUseifunainimdodiy 3(3-0-6) | 255323 e 323 msUssfunmunwdesiu 3(3-0-6)
IE 323 Introduction to Quality IE 323 Introduction to Quality
Assurance Assurance
EletY 19 37U 22
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