5188YAVDINANGNT
NaNGATINYIAEATUIIN
#1913 ANIAEIUNT TN

nangnsuSuUse w.e. 2559

3. vangnsLaranIsifaeu
3.1 ¥ANgAS
3.1.1 WWNUAN TIUNAOANANEAT
- Ny 1 indlgnamnssunialy

- WY 2 ANeEanstanaLazalulag

3.1.2 laseadravdngns
(1) ANl
A TeNALGIAIE PR AT
- NNy LeAansuazdIRNAans
- N@IINeImansiaratnmans
- NgIYINSsEUSHuANg Y
(2) BRIV AN
wii 1 idlgmanngsuialy
WHY 2 Inenrnansdainauaginalulad
- ANy
- 3vuen
WA 1 mﬁqmmwmauﬁ"ﬂﬂ
WHY 2 Inenrnansddinauazinalulad
® HNUIAU
® LanUIAULGaDN
w1 iadlgaanvnssuvialy
WHY 2 Inenrnansdainauazinalulad
® Laniden
- Aln (09)
(3) MINIVFDNLES

3.1.3 NSTUIUIVN

(1) nunIBIANYIN2

General Education

laitlaenin 135 miqein

laitlaenin 136 miqein

laitleenin

30 WUYnn
12 wuwAn
9 UUILAN
6 Wuwhn
3 wwhn

99 UUIBAM

laitleenin 100 wiein

Taitlaenin
laitlaenin

laitlaenin
laitlaenin
laitlaenin

26 W#UIBNA

73 AU80A
74 KULENA
41 wenm

17 wene
18 wuenn
15 wiaefn
15 wwia
6 MEAn

30 wUwnn

30 Credits



- nguIvINTENATNTRRANT 12 niaefin
Language and Communication 12 Credits
001101 4.8.101 ABINguUNUFIY 1 3(3-0-6)

ENGL 101 Fundamental English 1

001102 1.9.102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2

001201 %.8.201 NIOUTNIATIZLAT ST URE 19 UTEVEHE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 1.9.225 nwsangeluvsuivemansuazinalulad 3(3-0-6)

ENGL 225 English in Science and Technology Context

- NHNIVINYBEAEASLATEIRNAIENT 9 wqEnn
Humanities and Social Sciences 9 Credits
Tagdan 3 NSEUIUITT 9INNTTUILIBRB UT

Choose any 3 courses from a group of the following humanities and social science

subjects:
009103 31.u5.103 Ns3asaUALAENISULEUREN TAULNA 3(3-0-6)
LS 103 Information Literacy and Information Presentation
011100 ¥.U5.100  uywdiuyusya 3(3-0-6)
PHIL 100 Man and Philosophy
013110 %.92.110 NLNUTINUIZITU 3(3-0-6)

PSY 110 Psychology and Daily Life
050100 u.AnN.100 A5l wlng 3(3-0-6)
HUGE 100  Usage of the Thai Language

050106 w.An.106  Aauzuwvisnsidusywdfiflnmue 3(3-0-6)
HUGE 106~ Humanistic Arts
109100 73.A1.100  uyudiufals 3(3-0-6)

FAGE 100 Man and Art

154104 &.nu.104 mamﬁmﬁ?ﬁmmé’au 3(3-0-6)
GEO 104 Environmental Conservation

159100 a.au.100  lanadelmilutiauszdniu 3(3-0-6)
SA 100 Modern World in Everyday Life

176100 w.AN.100  nguunewazlanadelvy 3(3-0-6)



LAGE 100 Law and Modern World
702101 U5.A4.101  nmsRuluTinuszaniu 3(3-0-6)

FINA 101 Finance for Daily Life

751100 ff.100 WISEgANAnSUTInUTEI T 3(3-0-6)
ECON 100 Economics for Everyday Life
851100 &x.100 nsdeasidodu 3(3-0-6)
MC 100 Introduction to Communication
nguIvIIMEIAENSUAZAINANENT 6 viqenn
Science and Mathematics 6 Credits
201111 21.m.111 Tanunsingeans 3(3-0-6)
SC 111 The World of Science

LAZLABNEN 1 NFEUIUIWT AINNTEUILIB R MUT

Choose any 1 course from a group of the following science and mathematics subjects:

201100 2.9.100 WMYIMANTYTNINT 3(3-0-6)
SC 100 Integrated Science
201110 2.9.110 ANIAANANTYTNINIT 3(3-0-6)
SC 110 Integrated Mathematical Sciences
201114 12114 Anermanidanndeululantagii 3(3-0-6)
SC 114 Environmental Science in Today’s World
201115 1.991.115 TINUAT WA 3(3-0-6)
SC 115 Life and Energy
201116 1.991.116 Ineransuaznmnzlaniou 3(3-0-6)
SC 116 Science and Global Warming
nguIYINIsFBUIHIURANTTY 3 wiqenn
Activities Based Course 3 Credits
201191 2.39.191 N55UIHIUAINTIY 2(0-6-0)
SC 191 Learning Through Activities

= = a a ! dy
BAZLABNDN 1 NTTUIUIU ﬁ]’]ﬂﬂiSU’JU’J‘U’mavL‘UU
Choose any 1 course from a group of the following activities based course subjects:

057121 f.@a.121 wnueaifloTinuazniseanindanie 1(1-0-2)



EDPE 121
057122 #.8.122
EDPE 122
057123 f.8.123
EDPE 123
057125 #.8.125
EDPE 125
057126 f.8.126
EDPE 126
057127 A.a.127
EDPE 127
057128 f.8.128
EDPE 128
057129 #.8.129
EDPE 129
057130 f.5.130
EDPE 130
201192 2.an.192
SC 192
209198 1.AB.198

IC 198

WIaNTE UM IS BUSHIUAINTIuUnaewisdnluiInedudedin

Football for Life and Exercise
evitedinuayniseanideng
Swimming for Life and Exercise
JeaduoaiieTinwazniseaniidiny

Volleyball for Life and Exercise

AINITUNTINILLNOTIN AL NITODNNAINY

Rhythmic Activities for Life and Exercise

VianaUeaLiiedinuaznsoaniaane
Basketball for Life and Exercise
wuafluduileTiauazniseantidenie
Badminton for Life and Exercise
wudafiedinuaznseeniidane
Tennis for Life and Exercise
wdamuiaiiedinuaznisoanidane
Table Tennis for Life and Exercise
nedntileTinuayniseaniidinie

Golf for Life and Exercise
ABUFLINAN

Doi Suthep Study

guaNIsULarANUAUTUS AU TnussTITiosduy

WaZALINADY
Industries and Relationship to Local

Culture and Environment

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

Or additional learning through activity subjects offered in Chiang Mai University.

(2) NUINIVUANIE

Field of Specialization
wwy 1 waslgnanvinssuiily
Plan 1 General Industrial Chemistry
WA 2 AnenddasTainauasinalulad

Plan 2 Silicate Science and Technology

2.1 Fyunu

lsiiaenin
a minimum of
lsdtiaenan

a minimum of

99 waEAn
99 Credits
100 wUwAA
100 Credits

26 #BNA



Core Courses

202101 1.91.101

FIIngniugu 1

BIOL 101 Basic Biology 1
202103 12.%42.103 UURNITIINe 1
BIOL 103 Biology Laboratory 1
203111 2.A3.111 Al 1
CHEM 111 Chemistry 1
203113 2.A%.113 \All 2
CHEM 113 Chemistry 2
203115 2.a0.115  U{URnsed 1
CHEM 115  Chemistry Laboratory 1
203117 2.A1.117  UJURMsAL 2
CHEM 117 Chemistry Laboratory 2
203235 1.A1.235 AIALATIZA
CHEM 235 Analytical Chemistry
203288 1.A1.288  UHURNISAIALATIEN
CHEM 288  Analytical Chemistry Laboratory
206111 2.A04111  uAAA§E 1
MATH 111 Calculus 1
206112 1.A04112  uAAARE 2
MATH 112  Calculus 2
207117 aMa.117  U{URnsHENS 1
PHYS 117 Physics Laboratory 1
207187 2.a.187 Wand 1
PHYS 187 Physics 1
2.2 3y8n
Major

uNY 1 1pdianaminssamaly

lslsfaenin

a minimum of

Plan 1 General Industrial Chemistry
WHY 2 IneransTainauazimalulag

Plan 2 Silicate Science and Technology

ladaenin

a minimum of

26 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)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

73 wuq8na
73 Credits
74 wu2whn
74 Credits



Tudruumheieilasuanniveniliseu azsaududvnsesu 300-400 ladleenin 36 e
An wazludnuiiazdeaduiunsyau 400 ltpenin 18 wuefn
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 FynanUsAu 41 waein
Major Requirement 41 Credits

203222 3.A3.222 wilgeEnd 1 3(3-0-6)
CHEM 222 Physical Chemistry 1

203228 1.A1.228  UfURNISAdEeTENS 1 1(0-3-0)
CHEM 228  Physical Chemistry Laboratory 1

203331 12.A1.331 nMsassimaaifeoesedie 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical Analysis

203337 2337 UFtAnsmsilemimaaiifeeiode 1(0-3-0)
CHEM 337  Instrumental Methods of Chemical Analysis Laboratory

208346 1.60.346 GGV HE RV R 4(3-3-6)
STAT 346 Statistics for Industrial Chemistry

209201 12.A9.201 Ysunaduiiusmaall 3(3-0-6)
IC 201 Chemical Stoichiometry

209251 2.A9.251 windesdu 2(2-0-4)
IC 251 Introduction to Ceramics

209271 1.A8.271 mheufuan1svedaiignamnssy 1 3(3-0-6)
IC 271 Unit Operations of Industrial Chemistry 1

209272 3.A9.272 Ufuinsmheufiinisveaniianamnssy 1 1(0-3-0)
IC 272 Unit Operations of Industrial Chemistry Laboratory 1

209301 1.A9.301 WAHINTEUIUNITENAINNTTY 3(3-0-6)
IC 301 Industrial Process Chemistry

209302 1.A8.302 UURn1sialingeuIunsenaIvng sy 1(0-3-0)
IC 302 Industrial Process Chemistry Laboratory

209303 1.A8.303 NMIMENBULLANTYDIIANDANTTH 3(3-0-6)
IC 303 Characterization of Industrial Materials

209498 1.A9.498 funuAiignamng sy 1(1-0-2)
IC 498 Seminar in Industrial Chemistry



253303 1f1.6.303 mﬁmmiﬁaLm@ﬁamLLasmmﬂaamﬁﬂuqmammim 3(3-0-6)
ENV 303 Environmental and Safety Management in Industry
255323 47.0.323  mMsUsziuaunmilasnu 3(3-0-6)

IE 323 Introduction to Quality Assurance

dnsulnunsAnwkuuUnAliamzidounssuiunian 1.ae. 493 uag 1.A9. 497

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

209493 1.A9.493 nsHnululssnu 2(0-12-0)
IC 493 Industrial Chemistry Training

209497 1.A9.497 Jyyiiaynaiaianannngsy 4(0-12-0)
IC 497 Special Problems in Industrial Chemistry

AUSUBHUNS AN ULENTAAAN I amztTeunseuiwivl 2.a9. 494
For cooperative education plan, it is required to register IC 494.
209494 7.p9.494 ANNAANEN 6 VUIWAR

IC 494 Cooperative Education

2.2.2 Ay BnUIAULADN

Major Elective Requirement

Trdn@nwdanisoumkulawnunidnalddl

Choose Plan 1 or Plan 2 as follows:

wHu 1 Ladigaanvngsuiialy 17 nuaefia

Plan 1 General Industrial Chemistry 17 Credits

203203 1.A31.203 AIBUNIE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1

203207 2.a4.207  UJURNIsALBuUNSE 1 1(0-3-0)
CHEM 207  Organic Chemistry Laboratory 1

209270 2.A0.270  Usingmsalanglouvesalignavngsy 3(3-0-6)
IC 270 Transport Phenomena of Industrial Chemistry

209370 2.8.370 nilvatiagniseaniuuiaisUfnsalead 3(3-0-6)
IC 370 Kinetic Chemistry and Chemical Reactor Design

209375 1.A8.375 mhpufuAnsvesaiionavngsy 2 3(3-0-6)



IC 375 Unit Operations of Industrial Chemistry 2

209376 1.A8.376 mhpufuAnsvealionamnssu 3 3(3-0-6)
IC 376 Unit Operations of Industrial Chemistry 3

209377 3.A2.377 Ufuinsmheufianisveaailonaivnssy 2 1(0-3-0)
IC 377 Unit Operations of Industrial Chemistry Laboratory 2

WY 2 AINeAransTanaLazmalulag 18 wqenn

Plan 2 Silicate Science and Technology 18 Credits

209253 1.A0.253
IC 253
209263 1.A0.263
IC 263
209351 1.A8.351
IC 351
209352 1.A9.352
IC 352
209358 1.A0.358
IC 358
209361 1.A0.361
IC 361
209362 1.A0.362
IC 362
209368 1.A0.368

IC 368

209451 1.A0.451
IC 451
209453 1.A0.453
IC 453
209461 1.A0.461
IC 461
209463 1.A0.463

NIHARPSEUARDURUNY 2(2-0-4)
Production of Pottery

UAtRnsiASe AR ouRuN 1(0-3-0)
Pottery Laboratory

WFENTTANR 1 2(2-0-4)
Silicate Science 1

WIAENITANS 2 2(2-0-4)
Silicate Science 2
wialulagnseukitinaznsilunszuIunsNaasin 2(2-0-4)
Drying and Firing Technology in Ceramic Processing
UURNMIINeemansaang 1 1(0-3-0)
Silicate Science Laboratory 1

UFURNTIemansaang 2 1(0-3-0)
Silicate Science Laboratory 2
UfuRnswalulagniseuuisuazniswniunssuiunis 1(0-3-0)
NARLYIITN

Drying and Firing Technology in Ceramic Processing
Laboratory

wialulag@aLng 2(2-0-4)

Silicate Technology

Tanmulyl 2(2-0-4)
Refractory
UuRnswmaluladdaine 1(0-3-0)

Silicate Technology Laboratory
Ufumn1sTanmul 1(0-3-0)



IC 463 Refractory Laboratory

2.2.3 3¥1L8NLa9N

Major Elective

uWy 1 tasigaaunssunaly lsivfaandn

Plan 1 General Industrial Chemistry a minimum of

IngidanannnszuIIvAlignamnssy (2.9.) dolull

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

209203

209204

209252

209262

209304

209322

209331

209332

209341

209342

209382

209402

1.A8.203
IC 203
1.A9.204
IC 204
1.A9.252
IC 252
1.A9.262

IC 262
1.A8.304
IC 304
1.A8.322
IC 322
1.A9.331
IC 331
1.A8.332
IC 332
1.A9.341
IC 341
1.A9.342
IC 342
1.A8.382
IC 382
2.A9.402
IC 402

wilgnamnssundowiy

Introduction to Industrial Chemistry
UftAnaedgmamnssudodiy

Elementary Industrial Chemistry Laboratory
wsfinifienisneadeuaziesifindienumaie
Constructional and Technical Ceramics
UjtRnswiniienisieadauagiesiin

NUNALA

15 %UQ8nA
15 Credits

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)fie

Constructional and Technical Ceramics Laboratory

QUVNAAANTYBIANYAAMNTTY
Thermodynamics of Industrial Chemistry
willannssy 1

Metallurgical Chemistry 1
Foudwazmaluladidonds

Fuel and Fuel Technology
Ug’jﬁ’amimﬁlmwﬁl,%al,wéq

Fuel Analysis Laboratory
gaamnssutlngad

Petrochemical Industry
UuRnsUlnsall

Petrochemical Laboratory

Tannedwes

Polymeric Materials
nsssUfiseasimssUiselugaaivnssy

Catalysis and Industrial Catalyst

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



209423

209424

209427

209442

209443

209452

209454

209456

209462

209464

209466

209471

209483

209484

209485

209486

1.A9.423
IC 423
1.A9.424
IC 424
1.A9.427
IC 427
1.A9.442
IC 442
1.A9.443
IC 443
1.A9.452
IC 452
1.A9.454
IC 454
1.A9.456
IC 456
1.A9.462
IC 462
1.A9.464
IC 464
1.A9.466
IC 466
1.A9.471
IC 471
1.A9.483
IC 483
1.A9.484
IC 484
1.A9.485
IC 485
1.A9.486
IC 486

ilannssy 2

Metallurgical Chemistry 2
N3AANTBULALNITAIVANNISAANTDU
Corrosion and Corrosion Control
JdRnseillannssy

Metallurgical Chemistry Laboratory
NsLseUfAseIIsIg
Heterogeneous Catalysis
MvaLaenasInUlngiall

Selected Topics in Petrochemicals
L%ﬁwﬁﬂ%uqa

Advanced Ceramics
WemansuazinaluladTiuua
Science and Technology of Cement
WAUaZBUILLA

Glass and Enamel
UTRsefinduge

Advanced Ceramics Laboratory

UURNMIIneemansuazalulagdiuug

Science and Technology of Cement Laboratory

UdRnsuikardua
Glass and Enamel Laboratory
N1500NLUULTNULAL]

Chemical Plant Design

WALULATNSEUIUNSHANKNANA U NBRLUDS

Polymer Process Technology

Paanassniunaluladwedues

Selected Topics in Polymer Technology

Ufuinsmalulagnediues
Polymer Technology Laboratory
waluladdme

Textile Technology

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(1-0-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

10



11

WAENTEUILIYNATENAIMNTIN (3.A0.) DU MUAADULINYNTEAU Y3BLABNINNNTEUIUIN

aelud

And other additional subjects of industrial chemistry field (IC) that will be offered at all

level or choose from the following subjects:

203204

203208

203211

203250

203315

203316

203318

203323

203324

203327

203471

203474

2034717

203478

206331

1.A1.204
CHEM 204
1.A4.208
CHEM 208
1.A1.211
CHEM 211
1.A1.250
CHEM 250
1.AU.315
CHEM 315
1.AN.316
CHEM 316
1.A4.318
CHEM 318
1.AU.323
CHEM 323
1.A1.324
CHEM 324
1.AN327
CHEM 327
2.A3.471
CHEM 471
1.AN.474
CHEM 474
1.AN.4T7T
CHEM 477
1.A.478
CHEM 478

1.A04.331

LPIIBUNIY 2

Organic Chemistry 2
UURNSIALBUNIE 2

Organic Chemistry Laboratory 2
wilatiunse 1

Inorganic Chemistry 1
\AfidaIndou

Environmental Chemistry
\pilafdun3e 2

Inorganic Chemistry 2
wilatiunsy 3

Inorganic Chemistry 3
Ufuinsiaietiunid

Inorganic Chemistry Laboratory
LI TIWENS 3

Physical Chemistry 3
WwITeHENd 4

Physical Chemistry 4
UFuRnIsAgaEnd 2

Physical Chemistry Laboratory 2
LpinedALIes 1

Polymer Chemistry 1
\pilnodes 2

Polymer Chemistry 2
Ufunisialinediues 1

Polymer Chemistry Laboratory 1
UfuRnsweiinediues 2

Polymer Chemistry Laboratory 2

wARANETUES

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

3(3-0-6)



206341

206342

206355

208263

39 208264

208345

208380

210201

254181

254383

254483

256211

MATH 331
1.A0.341
MATH 341
2.A04.342
MATH 342
1.A.355
MATH 355
1.60.263
STAT 263
1.60.264
STAT 264
1.60.345
STAT 345
2.60.380
STAT 380
1.37.201
MATS 201
1A.N.181

ME 181
1A.N.383
ME 383
1A.N.483
ME 483
AF.UT.211
MN 211

Advanced Calculus
auN19L oY RUSaNTY

Ordinary Differential Equations
aunsseuiusdey

Partial Differential Equations
WBTIRAY

Numerical Method

adnLesu

Elementary Statistics

nanans

Principles of Statistics
NIATUANAMANLTIENR

Statistical Quality Control
ndnbosduienfumsiteduiuany
Introduction to Operational Research
Saneandidowi

Introduction to Materials Science
NSWHURUUIAINTTUAINTU
fatlainAnynimnssu

Engineering Drawing for Non-Engineering Majors
NS NYNEIU

Energy Conservation
szuUmMIIABUFUNE Y

Energy Conversion Systems
Sennssuilewsidosdu

Introduction to Mining Engineering

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

12

dvsudn@nwideansyatunieaamnssuaiidunsd asameidou 1.aY. 204 wag

2.A4. 208

For the student focusing on the field of organic chemistry related industries, CHEM 204

and CHEM 208 are recommended to register.

dmsulinfnwifdeinisyaiunisgaainnssuailoiunid arsameideou 1.0, 211 2.4,

315 2.AU. 316 WAy 2.AY. 318



13

For the student focusing on inorganic chemistry related industries, CHEM 211, CHEM
315, CHEM 316 and CHEM 318 are recommended to register.

WHY 2 ANgrAansdananasmalulag laiaenin

Plan 2 Silicate Science and Technology a minimum of

IneidanannnszuIIvAlignanssy (2.a9.) deolull

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

209203 1.Av.203
IC 203
209204 1.A9.204
IC 204
209252 1.A0.252
IC 252
209262 1.AB.262

IC 262
209304 1.A9.304
IC 304
209322 1.A9.322
IC 322
209331 1.A0.331
IC 331
209332 1.A0.332
IC 332
209341 1.A0.341
IC 341
209342 1.A0.342
IC 342
209382 1.A0.382
IC 382
209402 1.AB.402
IC 402
209423 1.A0.423

wilgmanmnssadosiu

Introduction to Industrial Chemistry
UftAnaedgmamnssudodiy

Elementary Industrial Chemistry Laboratory
wsinilonsneassuazissiniionunaia
Constructional and Technical Ceramics
UftRnsesfinilenisieaiauaziosnin

NUNALA

15 wuenn

15 Credits

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0—3—O)Lﬁa

Constructional and Technical Ceramics Laboratory

QUVNAAANSYDIANYAAIMNTTY
Thermodynamics of Industrial Chemistry
LAilannssy 1

Metallurgical Chemistry 1
Fomdwazmaluladidomnas

Fuel and Fuel Technology
UfTRnsmsieneidemas

Fuel Analysis Laboratory
gaanssuUlngiadl

Petrochemical Industry
UdRnsUlnsiadl

Petrochemical Laboratory

Tanwodiues

Polymeric Materials
nsseUfiseazimssUiselugaavnssy
Catalysis and Industrial Catalyst

Wwilannssy 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)



0]

Uil

IC 423
209424 1.A0.424
IC 424
209427 1.Av.427
IC 427
209442 1.Av.442
IC 442
209443 1.Av.443
IC 443
209452 1.A0.452
IC 452
209454 1.A0.454
IC 454
209456 1.Av.456
IC 456
209462 1.A.462
IC 462
209464 1.A0.464
IC 464
209466 1.A9.466
IC 466
209471 1.A0.471
IC 471
209483 1.A0.483
IC 483
209484 1.mn0.484
IC 484
209485 1.Av.485
IC 485
209486 1.Av.486
IC 486

Metallurgical Chemistry 2
M3AANIOULAYNTAIVANNSAANTOU
Corrosion and Corrosion Control
UuRnsweillannssy

Metallurgical Chemistry Laboratory
NSz TIswug
Heterogeneous Catalysis
MToLaenassn1eUlnsall

Selected Topics in Petrochemicals
L%iﬂﬁﬂ%ﬁ@ﬂ

Advanced Ceramics
vmansiazaluladTiug
Science and Technology of Cement
WAUaZBUILLA

Glass and Enamel
UftRnaiwsdindugs

Advanced Ceramics Laboratory

UFuRnsInenmansuasinalulasdiuug

Science and Technology of Cement Laboratory

UdRnsuiuazduua
Glass and Enamel Laboratory
NM1500NLUULTINULAL

Chemical Plant Design

WALULAENTEUIUNISHARKNAN A U NDAIDST

Polymer Process Technology

PPaLaenasIIAlulagwediues

Selected Topics in Polymer Technology

RN swalulagnediues
Polymer Technology Laboratory
wealuladdme

Textile Technology

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(1-0-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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And other additional subjects of industrial chemistry field (IC) that will be offered at all

level or choose from the following subjects:

110332

203211

203250

203315

203316

203318

203323

203324

203327

206331

206341

206342

208263

208264

208345

208380

19.8.332
DESN 332
1.A1.211
CHEM 211
1.A4.250
CHEM 250
1.AN.315
CHEM 315
1.A1.316
CHEM 316
1.AU.318
CHEM 318
1.AN.323
CHEM 323
1.A1.324
CHEM 324
1.AU.327
CHEM 327
1.A0.331
MATH 331
1.A0.341
MATH 341
2.A04.342
MATH 342
1.60.263
STAT 263
1.600.264
STAT 264
2.60.345
STAT 345
2.610.380

N1900NLUUNARNS U

Product Design

wnilofdunid 1

Inorganic Chemistry 1
wnliAsuwinde

Environmental Chemistry
\nilatun3d 2

Inorganic Chemistry 2
wilafdunid 3

Inorganic Chemistry 3
UuRNsweiletun3d

Inorganic Chemistry Laboratory
wIlTeNENd 3

Physical Chemistry 3

AT GRER

Physical Chemistry 4
UURNSATTINENS 2
Physical Chemistry Laboratory 2

(%
[

IGELLEIG!

Advanced Calculus
AuN1IL 0 YITUSATEY
Ordinary Differential Equations
aunsLseuiustey

Partial Differential Equations
adnLdesu

Elementary Statistics
nanans

Principles of Statistics
NIAIVANAMAINLTIEADA
Statistical Quality Control

PANUDIAULNYINUNITIFYA LU

3(2-2-5)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

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)

15
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STAT 380 Introduction to Operational Research

210201 197201 Jagmandidesiu 3(3-0-6)
MATS 201  Introduction to Materials Science

254181 2f.N.181 NSWBULUUIAINTTUAINTU 2(1-3-2)

AndileinAnudmngsy

ME 181 Engineering Drawing for Non-Engineering Majors

254383 1#.N.383 N3RS NI 3(3-0-6)
ME 383 Energy Conservation

254483 1r.n.483 'ﬁzuumim?{augﬂwé’mu 3(3-0-6)
ME 483 Energy Conversion Systems

256211 2¢us.211  Amnssunilowsidedu 2(2-0-4)
MN 211 Introduction to Mining Engineering

703244 U5.N2.244  A15IANITNTNAALAZNITALEUIIUY 3(3-0-6)

MGMT 244 Production and Operations Management
751443 @p.443 LATHSANANTANAINNTIY 3(3-0-6)
ECON 443 Industrial Economics

2.3 31N (813) lsitlaenan 15 wdaenn

Minor (if any) a minimum of 15 Credits

(3) NUINIVNFDNLES lsdtlaenan 6 VU2eNn
Free Elective a minimum of 6 Credits

WWoniseuannssuiwiIviuenivienwaziviin 13) luideenin 6 wiiwin
At least 6 credits of elective courses, taken outside the major field and minor field (if

any), are required.

IuUEANTIUARANENGAT

Total :
- unu 1 wndlgasminssudialy Laitfaundn 135 viaein
Plan 1 General Industrial Chemistry a minimum of 135 Credits
- WHU 2 InemdasTainauazalulag Tsidaanin 136 Wi

Plan 2 Silicate Science and Technology a minimum of 136 Credits



WUIBLNRG ANURUBVDILAYTRANTLUIUIU
sWanszurAnAldimundusiay 6 van swield
1 189 3 fusn  Wansds Ang wavnndv/awnivn inssuitdvtudaio
2. 1w 3 fvie Swunlgsed
1) @uAIlsn (MAN3o8) LanIDy SEAUTDINTZTUININ

“17  paeed  nsTulITluseeuln 1

]
[y

“27  pAeey  nszulIvluseeuln

D

=

“37 LAY AsEUIWIT lusEAulN
“47  wEeed  NSTUILITIlUSEe Ul 4
2) w@udinans (mandu) wanshis vunavfluaneninn Jalseasdunnall

3) w@Yiiving (nanuuae) uaneds aunsulunuIAnyveaIvIv

3.1.4 WHUNISANEI

unu 1 1pdlanavnssamaly

17

7 1
aAnsAnEd 1 wiwnn aMAn1sAnEdl 2 wwnn
001101 10,101 | amndanguiiugiu 1 3(3-0-6) 001102 1.9. 102 mmé’aﬂqwﬁ'ugm 2 3(3-0-6)
ENGL 101 | Fundamental English 1 ENGL 102 | Fundamental English 2
201111 | 29m. 111 | lanuvadneenans 3(3-0-6) | 203113 | 2.pu. 113 | wdl 2 3(3-0-6)
SC 111 The World of Science CHEM 113 | Chemistry 2
202101 | 2.47. 101 | FImenitugnu 1 3(3-0-6) | 203117 | a.au 117 | YfdRnsied 2 1(0-3-0)
BIOL 101 | Basic Biology 1 CHEM 117 | Chemistry Laboratory 2
202103 | 2.4 103 | UFUAMSTTInen 1 1(0-3-0) | 206112 | A0 112 | w;aRda 2 3(3-0-6)
BIOL 103 | Biology Laboratory 1 MATH 112 | Calculus 2
203111 | 2.Au. 111 | Al 1 3(3-0-6) | 207117 | ava. 117 | YJURnsiAnd 1 1(0-3-0)
CHEM 111 | Chemistry 1 PHYS 117 | Physics Laboratory 1
203115 | 2.Au. 115 | UjdRnmseadl 1 10-3-0) | 207187 | 2.4 187 | Wand 1 3(3-0-6)
CHEM 115 | Chemistry Laboratory 1 PHYS 187 | Physics 1
206111 | w.Age 111 | wAagda 1 33-0-6) | nauiInemansuaradinAans 3
MATH 111 | Calculus 1 Science and Mathematics
574 17 I udenies 3
Free Elective
59 20
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N7 2
aANMsAnEd 1 wieRn | aMAn1sAnend 2 wiwnn
001201 | %.8.201 | MIBIUTIATIZRLAZNNT 3(3-0-6) 001225 | u.8. 225 mMedangelutiumivemans 3(3-0-6)
ENGL 201 | \@euseheiszandua ENGL 225 | uazinalulad
Critical Reading and English in Science and
Effective Writing Technology Context
203203 | 2.A%. 203 | afdumsd 1 3(3-0-6) | 203222 | a.eu222 | wil@eHEnd 1 3(3-0-6)
CHEM 203 | Organic Chemistry 1 CHEM 222 | Physical Chemistry 1
203207 | .Au.207 | UfURnsiaidunid 1 10-3-0) | 203228 | a.¢u. 228 | UURnsadlaeiiAnd 1 1(0-3-0)
CHEM 207 | Organic Chemistry CHEM 228 | Physical Chemistry Laboratory 1
Laboratory 1
203235 | 2.A1.235 | wiesigi 3(3-0-6) 209270 2.9, 270 | Usingnisalanglouves 3(3-0-6)
CHEM 235 | Analytical Chemistry IC 270 Lﬂﬁ@mmuﬂsm
Transport Phenomena of
Industrial Chemistry
203288 | 2.Au. 288 | UfURNsAIImsIzn 1(0-3-0) | 209271 | 2Ae. 271 | yheufuRnisves 3(3-0-6)
CHEM 288 | Analytical Chemistry IC 271 Lﬂﬁ@mmuﬂsm 1
Laboratory Unit Operations of Industrial
Chemistry 1
209201 | 2.A0.201 | USunauduiusvinaiadl 3(3-0-6) | 209272 | a.ee.272 | UfUAnswieUfiRnisves 1(0-3-0)
IC201 | Chemical Stoichiometry IC272 | nllgmavnssy 1
Unit Operations of Industrial
Chemistry Laboratory 1
209251 | 2.p0.251 | wsilinidesdu 2(2-0-4) | Fyweniden 3
IC 251 Introduction to Ceramics Major Elective
nauiyayvemanswasdnuaans 6 v ndenias 3
Humanities and Social Sciences Free Elective
59U 22 EieH 20




w1 dgnannssanaly
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i 3
nANsAnud 1 wiaein | nAn1sAnedi 2 niaefin
203331 | 2.a%. 331 | mswasizimaedl 3(3-0-6) | 201191 1mM191 | MmeSeuiEufngTy 2(0-6-0)
CHEM 331 | sheadesile SC 191 Learning Through Activities
Instrumental Methods of
Chemical Analysis
203337 | .Aw. 337 | UfdAnsmsileTgimaedl | 10-3-0) | 208346 | 1.an. 346 | afiddwiuiaignamnssy 4(3-3-6)
CHEM 337 | shenadosilo STAT 346 | Statistics for Industrial
Instrumental Methods of Chemistry
Chemical Analysis
Laboratory
209301 | 2.A8.301 | LANNTEUIUNNTORAIMNTTY 3(3-0-6) 209370 1.A9.370 | iAfadlLan1508NkUY 3(3-0-6)
IC 301 Industrial Process IC 370 Lﬂ%adﬂﬁﬂiﬂjmﬁ
Chemistry Kinetic Chemistry and
Chemical Reactor Design
209302 | 2.A9.302 | UfuRnsiaiinsuIunis 10-3-0) | 209376 | 2.me.376 | wiheujufinisves 3(3-0-6)
IC 302 OAEINNITN IC 376 wilgnamnssy 3
Industrial Process Unit Operations of Industrial
Chemistry Laboratory Chemistry 3
209303 | 2.A0.303 | Mswanuuglanzvesian 3(3-0-6) | 209377 | a.ee.377 | UfUENsvdlgufURnsves 1(0-3-0)
IC 303 RAINNTTU IC 377 ipilgnamngsy 2
Characterization of Unit Operations of Industrial
Industrial Materials Chemistry Laboratory 2
209375 | 2.@@.375 | miwufUanisves 3(3-0-6) | 255323 7.0, 323 miﬂieﬁuﬂmmmﬁadﬁu 3(3-0-6)
IC 375 Lﬂﬁqmammﬁu 2 IE 323 Introduction to Quality
Unit Operations of Industrial Assurance
Chemistry 2
253303 9.4, 303 | MsdansAunndouLazay 3(3-0-6) 3 16
ENV 303 | Uaendelugnaivnssy
Environmental and Safety
Management in Industry
ERLY 17




BHUNISANEIWUUUNR

unu 1 1pdlanavinssamaly
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7 4
aAMsAnwi 1 wiaein | anemsinendi 2 wi2enn
209493 | 2.a0.493 | msEnaululsanu 2(0-12-0) | 209498 1.A8. 498 | duwnupiignamingsy 1(1-0-2)
IC 493 Industrial Chemistry IC 498 Seminar in Industrial Chemistry
Training
Aeniden 1 209497 2.00. 497 | Ugmdienmnig 4(0-12-0)
Major Elective IC 497 inTlgnannnsay
Special Problems in Industrial
Chemistry
Aenidenszau 400 6 Aenidenszau 400 5
Major Elective in 400 Level Course Major Elective in 400 Level Course
nauAvINsIFeuINAINTIU 1 nauyayvemansLasdnuaans 3
Activities Based Course Humanities and Social Sciences
37 10 37 13
WHUNITANYILUUERNANY
wWu 1 ndgnannssanaly
S
MamsAndi 1 WA | mansAnunii 2 wdawnn
209498 | 2.A@. 498 | dusunimilgnavnisy 1(1-0-2) | 209494 | 2.Ae.494 | awfafinw 6
IC 498 Seminar in Industrial IC 494 Cooperative Education
Chemistry
A uoniden 1 394 6
Major Elective
g uanidensziu 400 11
Major Elective in 400 Level Course
naAIMTSEUSHUAINT Y 1
Activities Based Course
naIRvLYYemansardnuaEns 3
Humanities and Social Sciences
594 17
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WHY 2 INeAansdainauazinalulad
S 1
MAnsAnEnd 1 VVen MansAnend 2 VVen
001101 1.9. 101 Mydenguiiugiu 1 3(3-0-6) 001102 1.9. 102 mmé”aﬂqwﬁuugw 2 3(3-0-6)
ENGL 101 Fundamental English 1 ENGL 102 Fundamental English 2
201111 2w 111 | Tanuiainenaans 3(3-0-6) 203113 20,113 | Al 2 3(3-0-6)
SC 111 The World of Science CHEM 113 Chemistry 2
202101 197101 | FVineriiugiu 1 3(3-0-6) 203117 1A4. 117 | UdRAnsed 2 1(0-3-0)
BIOL 101 Basic Biology 1 CHEM 117 Chemistry Laboratory 2
202103 292,103 | UJURNsTInen 1 1(0-3-0) 206112 200112 | uAaRdd 2 3(3-0-6)
BIOL 103 Biology Laboratory 1 MATH 112 Calculus 2
203111 A 111 | Al 1 3(3-0-6) 207117 e 117 | UFiRnsiaEnd 1 1(0-3-0)
CHEM 111 Chemistry 1 PHYS 117 Physics Laboratory 1
203115 1A 115 | YuRnsed 1 1(0-3-0) 207187 19la. 187 | Wand 1 3(3-0-6)
CHME 115 Chemistry Laboratory 1 PHYS 187 Physics 1
206111 100 111 | unaRda 1 3(3-0-6) nauiYTIemansLaradinaans 3
MATH 111 Calculus 1 Science and Mathematics
bRt 17 Ay udonies 3
Free Elective
594 20
i 2
MAnsAnEnd 1 wiwAn | aamsAnud 2 VVen
001201 1.8. 201 N1581UBAATIZRNAZ NI TY 3(3-0-6) 001225 1.8. 225 Mmedanguluuduningimansuas 3(3-0-6)
ENGL 201 | egwilsz@nSua Critical ENGL 225 | walulad
Reading and Effective Writing English in Science and Technology
Context
203235 204, 235 | waildasizi 3(3-0-6) 203222 203222 | TEBTEN 1 3(3-0-6)
CHEM 235 Analytical Chemistry CHEM 222 Physical Chemistry 1
203288 103,288 | UURNsiadinsient 1(0-3-0) 203228 1.A4. 228 | UFURN1seTdeiEnd 1 1(0-3-0)
CHEM 288 Analytical Chemistry CHEM 228 Physical Chemistry Laboratory 1
Laboratory
209201 2.A8. 201 YSmnaudusiusnaail 3(3-0-6) 209253 2.A8. 253 nsHAnATenATOURLLEN 2(2-0-4)
IC 201 Chemical Stoichiometry IC 253 Production of Pottery
209251 1.a0.251 | wsdindesiu 2(2-0-4) 209263 289,263 | UitRnsatesndeuiuimn 1(0-3-0)
IC 251 Introduction to Ceramics IC 263 Pottery Laboratory
nauivyweraniLardinuaans 6 209271 100.271 | mhgujianisves 3(3-0-6)
Humanities and Social Sciences IC 271 miqmmwnﬁm 1
Unit Operations of Industrial
Chemistry 1
T2 18 209272 18,272 | UftRmsmbeuiinisves 1(0-3-0)
IC 272 wnilguamnssu 1
Unit Operations of Industrial
Chemistry Laboratory 1
A uonidan 3
Major Elective
Ay udonids 3

Free Elective

93U

20
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FulN 3
aANMsAnEd 1 wieia | mansAnenii 2 wiwnn
203331 | 1.A4. 331 | mTlATIIMaLAL 3(3-0-6) | 201191 | 2191 | nmsieuiHufanNTsY 2(0-6-0)
CHEM 331 | dhuiedasile SC 191 | Learning Through Activities
Instrumental Methods of
Chemical Analysis
203337 | 2.a4. 337 | UfdRnsnisiasiei 1(0-3-0) | 208346 | 2.a0. 346 | adndwmiuwmlanavnssy 4(3-3-6)
CHEM 337 | maniisreniosile STAT 346 | Statistics for Industrial Chemistry
Instrumental Methods of
Chemical Analysis Laboratory
209301 | 2.A9.301 | wINsEUIUNITAAEMNTTY 3(3-0-6) | 209352 | 1.p@. 352 | IMermansgang 2 2(2-0-4)
IC 301 Industrial Process Chemistry IC 352 Silicate Science 2
209302 | 2.@9.302 | Ujdinmsiadinszuiunig 1(0-3-0) | 209362 | 2.A8. 362 | UfURAMTINe mans@dng 2 1(0-3-0)
IC 302 AAMNTTY IC 362 Silicate Science Laboratory 2
Industrial Process Chemistry
Laboratory
209303 | 2.A8. 303 | NIFIANYULLANIZVO 3(3-0-6) | 209451 | 2.A0. 451 | wAluladdding 2(2-0-4)
IC 303 TangneavnIsy IC 451 Silicate Technology
Characterization of Industrial
Materials
209351 | 2.A9.351 | memansdding 1 22-0-4) | 209461 | w.pp. 461 | UHURNswAlLlaETENN 1(0-3-0)
IC 351 Silicate Science 1 IC 461 Silicate Technology Laboratory
209361 | 2.@0.361 | UfURANTIne1mansanmg 1 1(0-3-0) | 209453 | 2.Ae. 453 | Tannuln 2(2-0-9)
IC 361 Silicate Science Laboratory 1 IC 453 Refractory
209358 | 2.A9.358 | wAlulagn1souLisuazIa 2(2-0-4) | 209463 | 2.A. 463 | UjUANsTagnulv 1(0-3-0)
IC 358 Tunszurunswadniesiiin IC 463 | Refractory Laboratory
Drying and Firing Technology
in Ceramic Processing
209368 | 2.a9.368 | UjuRnamaluladniseuudis 10-3-0) | 255323 | are. 323 | mstsstugminimidodsiu 3(3-0-6)
IC 368 LA IUNTZUIUNITHAR IE 323 Introduction to Quality
L3N Assurance
Drying and Firing Technology
in Ceramic Processing
Laboratory
253303 | 2a. 303 | nsdanisAaindounazainy 3(3-0-6) EIetY 18
ENV 303 | Uaendlugnaimnssy

Environmental and Safety

Management in Industry

39U

20
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N 4
aAnsAnEd 1 WA | nAn1sAnend 2 wiwnn
209493 | 2.m0.493 | msinalulsanu 2(0-12-0) | 209498 | 7.AB. 498 | AuNuATigRAIMNTIY 1(1-0-2)
IC 493 Industrial Chemistry IC 498 Seminar in Industrial Chemistry
Training
A oniden 6 209497 2.09. 497 | Ugyuniieunig 4(0-12-0)
Major Elective IC 497 inslgaannT Iy
Special Problems in Industrial
Chemistry
Fyuenidenszau 400 3 Fyuenidenszau 400 3
Major Elective in 400 Level Course Major Elective in 400 Level Course
nasNIFEusHUAINTIY 1 nauRYuYvemanLasdnuaans 3
Activities Based Course Humanities and Social Sciences
574 12 574 11
WNUASANYILUUENN RN
WHY 2 IneAransTanauazimalulag
T 4
aAMsAnYi 1 wiaein | aemsAnenii 2 wiein
209498 | 1.A0. 498 | dunuATgnaEInTIY 1(1-0-2) | 209494 | 2.m9. 494 | anfiafnw 6
IC 498 Seminar in Industrial IC 494 Cooperative Education
Chemistry
Fyueniden 6 391 6
Major Elective
Aenidenszau 400 6
Major Elective in 400 Level Course
naINIEEusHuAINTIY 1
Activities Based Course
naIRIYvemansLasdnuaans 3
Humanities and Social Sciences
574 17

3.1.5 ANBSUNYANWZNSZUIUIYY (MIN1lNeLazn1¥1dInge)

seuliluniaruan
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ANANUIN 1

AN UNIYANWAIZASZTUIUIYN

(1) vuandvAnwIn2ly

- NFUIVINIUALNTHOENS

ANENYYEANENT

w.@.101 (001101) - Awdanguitugu 1 3(3-0-6)
ENGL 101 : Fundamental English 1

Roulvfidessinunon aid]

n13deansnwdengy ien1sufduiusludinused1iu dinven1sile wa aunaveulusedu
Wewiu TuuSunmederuuaz Tausssuivainvateifionmsiteuinaondin
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) : AYIDINYENUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Soulufidasinunou - 001101 ¥S9ANNAUWIUYBUVBINIATIYN

n1sdeansmwgenguiion1sujduiusludinuseiriu invenisile wa erusasiloulusedui
Fudontuluuiunmnedsnuuas InusssuIvaInaneiion1sseusnaenTin
Communication in English for everyday interactions. More advanced listening, speaking,

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

1.9. 201 (001201) : AN58IULTIINATIAZNISI T8 URE19NUSE ANS A 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Soulufidesinunou - 001102 %59ANNAUWIUYBUVBINIATIYN

nern1w18engud1miun181udalinsgnanuvastoyauas o9 Lazn15ileusgiell
Usgavsua TuihdenuanuaulavesiFoy
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.

1.9. 225 (001225) : mMwdenguluviuninerdmansuazinalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context
Roulafigewidoy - 001102 %38AMUANUAUYDUVBINIATYN

wuzUn : AMSUTNANWIAUZINYIAENS LAZAMLIAINTTUANENS
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Minwe 93AUIENOU LAaZNUNNUDINIYILANIZNY INON1Td0a15og 19l Uszansanluusunnig
Iemansuazinalulad
Specific language functions, components and skills for effective communication in science

and technology contexts.

- nRUATIAYEATEnTuaTAIANAIENS

ANENYYEANENT

4.us. 103 (009103) N133ENTEUNALAZNITULEURENTEUNA 3(3-0-6)
LS 103 : Information Literacy and Information Presentation
Reulvildasinunoy 1aidl

mwmmaLLam’J’mé”ﬁmaamiaummmxmﬁa’]iaumm ﬂ?’méfﬁ]ﬁﬂ’]'ﬁLLaSﬂ’]'ﬁLLﬁ?ﬂM’]ﬁ’]iﬁumﬂ
LB TAUALAEUSNITETEUINA V]'%’WEJ’]ﬂ'ﬁﬁ’l'ﬁﬂumﬂLLaSﬂ’ﬁ%@igLﬁﬂU mﬁué’umiaumm ANTUTELHU
ANTAUWNA N1SULAUDETAUNA ﬂ’l'ﬁéj’lﬁﬁﬂLLﬁSﬂ’]'ﬁL‘ﬁﬁJuUiim’]Hﬂim

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. 100 (011100) uywdiuuTuayn 3(3-0-6)
PHIL 100 : Man and Philosophy

Roulvfidewinudoy Taigi

Anwilviidilanamng aue winian fude 333 gagamnsuazveusresUivan Wiy
USray1fumansaue naenauuuIfnindieaniunin asening annusuiaveu AUMUNYLALINLVUNY
VDI W

The study of meanings, values, origin, scope, and methodology of philosophy; philosophy in
comparison with other related sciences; philosophical concepts of man’s place in society and the

universe, responsibilities, meanings and ultimate aims.

1.92. 110 (013110) ININYINUVTINUTZINIU 3(3-0-6)
PSY 110 : Psychology and Daily Life
Soulufidosinunou - 1addl

v aa

IrmeiuTInUsedniu Yadeaudnuusdiuyana Jadesuduiusaimseninuena Jadeeu
GG

Psychology and daily life, Individual factors, Interpersonal factors, Social factors.
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1.6im. 100 (050100)  : sl lne 3(3-0-6)
HUGE 100 : Usage of the Thai Language
Seulvfidosiunoy e

Anwwaziliniinwensianiwine

A study of the usage of the Thai Language and practice in writing.

4.A7. 106 (050106)  : Aauzuismaidusyudiisinmen 3(3-0-6)
HUGE 106 : Humanistic Arts
Soulufidesinunou - 1addl

mMsfnwsssuvALaraImnevssmuluiywiilennuilawasSanauoasgdu uyusly
anmuwandentlagty Whvmevosywd LuImeiBnsviteRausiilugitmainevesuyud Anuiids
foifiaatauaziBenuen nsliTinuagyhausuduiduludinuesadud seslusssuuazdiindodny

The study of nature and the meaning of humanity to understand oneself and others;
humanity in today’s environment; the purpose of human life; paths to fulfillment through humanistic
arts, factual knowledge and installation of values; living and working together peacefully and with a

sense of social responsibility.

AuzIInsAal

73.A4. 100 (109100) : uywdnuAayy 3(3-0-6)
FAGE 100 : Man and Art

Roulvfidewinudoy Taigi

AuduiussznIyediualy anuduu Tassad1efials 8vgwa unum uwagntfisening
Aavziuuywd auAvasdausluuTunmedny
Relation between man and art; origin of art; structures of art; influence, roles and

responsibilities between man and art; value of art in social context.

AMSAIANAENS

d.n3. 104 (154104) - nsayinyvaundon 3(3-0-6)
GEO 104 : Environmental Conservation

Roulvfidessinunon aid]

Yoymlunsdnnis wagnslduszlovdannineinssssuend Faduludes au Uald Wi us daidn
WYY NRWIUTTINYIA NWAUSIIUYIR UagdelIndeusieg aaenauisniseysnduazuinsnisiunis

aysnendndudwiudszmelve
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Problems in the management and the utilization of natural resources with emphasis on soil,
forest, water, minerals and wildlife, introducing some conservation methods and conservation

measures necessary for Thailand.

d.83. 100 (159100) TanasielmiludiInuszaniu 3(3-0-6)
SA 100 : Modern World in Everyday Life
Roulviidasiudou Laigi
TamAfaifunisivasunlamiaasusio dau n1iles warTausssy Jywduwnden A

Taudanendnug anuduawesyyd dnudes Jausssunsuslan deadelvl uasiinusedriuvesgau
AdsuwlasiUTulanasdelv
Globalization and change in economy, society, politics, and culture, ethnic conflicts, human

security, risk society, consumer culture, modern meidas and changing everyday life in the modern

worlds.

AMIURANERNS

w.AN. 100 (176100)  : ngvaneuaslanadelnal 3(3-0-6)
LAGE 100 : Law and Modern World

Soulufidesinunou - 1addl

WIAAVINGMLE da10UNNNgUNIe nguranefuunumludny nguranefudiauseninelssmna
ngmanefutlywiviesiu wazngumanefuanSyuu unuImuesngyaneseduieadu sedudinuies uay
unumasnguanglugalam At Anvieseidamannsdnusie Neatungrneuaslanasilsl

Legal concepts. Legal Institutions. Law and its rules in society. Law and international societies.
Lae and local problems. Law and community rights. Roles of law in the rural and urban societies.
Roles of law in the globalized era. Analyses of issues derived from case studies relating to law and

modern world.

AMEUINIITIND

Us.n4. 101 (702101) n1sRuludInuszaiu 3(3-0-6)
FINA 101 : Finance for Daily Life

Roulvfidewinudoy Taigi

Au3iUeeRuYeIn1sUTmINsRuludinusyd1iu Msaiiegueduamansiiy Msdsguam
NNNTRY MITNURUNINITRY NFUIMITEL 18378 waransenildy USnsvesan1dunsliu nsesy
Ru mshiRwienu msnausunsRudmiumnnsalves®in N1sUseiuauEss N1599UHLANE Lag1s

wissAMUNSoUNEANEY
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Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution
services. Savings. Letting the money work for you. Financial planning for life events. Risk insurance.

Tax planning. Preparing for happiness.

ASLASYFAENS

Af. 100 (751100) : WsegAansludinyszan iy 3(3-0-6)
ECON 100 : Economics for Everyday Life

Roulvfidessinunion aid]

wnAamaAsygman i lUlfluinussdiu MiReateadunisudn nisuilne naim ol
UsE1918 N13ASIA15130E NITHULAENITEUIAIT NERUTBLaZRURA N1591991U LATEERAINITATLAE
nMslusgnineUssma  mMsRaLLATYgRLAYAdIAdeY

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.

ANZN1SADAIIAYL

&3, 100 (851100) : msAeasiloedy 3(3-0-6)
MC 100 : Introduction to Communication

Roulvfidewinudoy Taigi

LUIAAATUNISEDAET NSEUIUNITEDANT NUITNLATUNUINUBINISADAITUIATUY AONIIADNWAY
waluladansaund fodeny
Concepts of communication. Communication process. Roles and functions of mass

communication. Alternative media. Information technology and its interface with society.

- NI IAERTUATALINAIENS

AUZANYIAENS

2.99. 100 (201100) IMYAEATYIUINT 3(3-0-6)
SC 100 : Integrated Science

Roulvfidewinudoy Taigi

FIINMIVOAINIMIENT NTLUIUNINWINGIANERS Lankazdnging uWisamsneInssssuya ns
ilulduasniseysny susuunazwamdsnu nmsinllduagniseusnddwindounazuaiinv 519018909
1971 81MThAzY Ingenansiazmaluladaun1saNuIng N30T AeuNIReS lanvinuunsal LATes

DIUILANMUALAIN INYANEASLATEIAL
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Evolution of Science. Scientific methods. Earth and space. Natural resources, their utilization
and conservation. Forms of energy, energy resources, their utilization and conservation. Environment
and pollution. Human bodies. Food and drugs. Science and technology in transportation,
communication, audiovisual instruments, home appliances and labour-saving machinery. Science
and society. This course is designed for non-science-based students only. Enrollments are not

permitted for science-based students.

2.9%. 110 (201110) ANAANEATYTNINTG 3(3-0-6)
SC 110 : Integrated Mathematical Sciences
Roulefidosidoy Tl

a v

Ingrnsaeniinesludiinusyiniu UssTRvesnisauin dumesidn adaluiinusedru addny
nsuAteymludinuszaniu mmu’wsLﬁ‘flul,ﬁaa%mwimgmiiﬁmm N1597999 MDY NUDILUUIIADINI
AMAAERNS miﬁ’]Lﬁumimw%ﬂsz?l,l,azﬂ’liﬂixEgﬂ(ﬁ ﬂ’limﬁ’]mu’wauﬁqm mil,mwi’faaqga Jyauszhvguas
MsiBeuivenaies nMsFeaddulaznsfum adiensindla

Computer science in everyday life, history of computing, internet, statistics in everyday life,
statistics for solving the problems in everyday life, probability for describing the phenomena,
simulation, examples of mathematical models, matrix operations and its applications, optimization,
data representation, artificial intelligence and machine learning, sorting and searching, statistics for

decision making.

2.9, 111 (201111) TanuvieIngndans 3(3-0-6)
SC 111 : The World of Science
Soulufidesinunou - 1addl

UNUI AMNTNIERINIAEns Walulal waruinnssy UsyiRvesinenrans walulad way
uiANTTU NTEUIUNIINIINE MRS Aanssunguifeadvinermaniuasinaluladludinuszdiiu
Ieraansuazimalulagiunisimuiussina Ineaiansuazinaluladiuiasygna eiaaniuag
weluladfudeay memansuavweluladivaswndon InermansuazinaluladiuTausssy nendmans
wazmaluladfuyuruieadu Insrmansuazimaluladfunisidsunlasanmgionna Ingimansuaz
wealuladfunsiaundidedu viewdedug muanuaulavesindnw wasmsinausluiessey

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.

2.99. 114 (201114) - nermansauandeululaniagiu 3(3-0-6)
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SC 114 : Environmental Science in Today’s World
Roulvfidessinunon aidi
AaandeunagransznUaINAINTTIYIYYd AunszniniFesdsandenlunfiuiuivid
AnuddyIeIAITANTaIEISTIAm; MIsyindiileaunan nslimineins madulavesuszvinsua
uafty msuansvedlelou nizlanfeunaznisiasundasanmgionnia IngAndsaiu mswauioeis
dafuiodnwaugalunmsuslaaninenssssunfuasmaauny aaunmsaiduadeuiiagiy
Environment and impacts from anthropogenic activities, Environmental concerns in
international venues, Importance of biodiversity; conservation for the future, Resource use,
Population growth and pollution, Ozone depletion, Global warming and climate change, Energy crisis,
Sustainable development (balancing of natural resource consumption and replacement), and

Current environmental issues.

2.9%. 115 (201115) FIAUATNAIUY 3(3-0-6)
SC 115 : Life and Energy
Soulufidosinunou 1addl

uwasiudandsny anuduiusvemasnuiuiin nsasugundsniluddl@in enswasu
sundanuluddlafitin fpdnsvemdsmuuagnsudsusundanu msmeneanduussnineiis &0 uas
wywdluszuuiiig nsruiuniseusndndsnuludiansedniu anudaendevssnisidndeaiuly
PInUszaniu

Energy sources, relations of Energy to life, ways of energy conversion of living things, ways of
energy conversion of non-living things, Cycle of energy and its transformation, The flow of energy
through plants, animals and humans in the ecosystem, Conservation of energy in daily life and Safety

of energy in daily life.

2.9, 116 (201116) Anerdgnsazn1zlandau 3(3-0-6)
SC 116 : Science and Global Warming
Seulvfidosiunoy s

usseInIelazlan q@jmauam’mmﬁmé an1menIeLaz)ie A nsanglaunnuioulueinie
wazuMayNs wiasounszanwarusingnisalisaunsgan nglaniouuasnansenu s1astielanlaegials

Atmosphere and earth, Seasons and the sun, Weather and climate, Heat transfer: in the air
and ocean, Green house gases and effect, Global warming and its impact and How can we save the
earth?

- NFA3TINTIRUIHIUAINTTY

AMLINYAERS

2.9M. 191 (201191) - n1siEeuikuRanTsy 2(0-6-0)
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SC 191 : Learning Through Activities
Roulviidosiuney - aid]

nMaihfRnssuiReadesiumeimunannminfnu maesiinusuazUssaunsaiiindai
gﬂ“@%uﬁ'jamstuuazmauammﬁmné“a Judiuvsgnevfiadivinliin@nwddiusinlugiaiaives
nsAnwluNmIneae ﬁﬁmiimi'm6]mﬁ’lﬁmmiaﬁﬂﬁﬁﬂﬁﬂmﬂizqﬂﬁﬁmiﬁauimﬂﬁamimm6]11]
waluiueiunsairdnddndd asevdnluaadianudunyed Snsiauiyadnaiw iWhlanis
yauduiy Tausssy a3es93w amnsadluld Buwuuesdlunisdsdnluauan Ifegrsdianugais
sumsuazdnle wlewadidnansisay dilnwasSuinvoudenues wasdnu

Activities to promote skills/ moral and ethical behaviors in addition to development of
personality, art and culture, local wisdom, environmental preservation as well as community-based

economy by students under supervision of advisors and/or joint supervision with the government or

private organizations.

2.9, 192 (201192) - ABYFNNANYN 1(0-3-0)
SC 192 : Doi Suthep Study
Roulefidosidoy Tl

a

ﬁﬂwmaaqmwiu 4 98 Ao TANINIEAIN : 5IUINYT ARN19TININ : STUULLIA WaTAINY

¥ '
L4 =] a

NAMNNAIENITINN TANNFIAUUAZ TUUSITY © A1AUAZUIYBEINGT War TAN19n15ousnY  Wud
ausny miﬁuz\ljﬂ’]LLasm'ﬁVimLﬁmL%qﬁm AN TENINAREmMNA UL INeRededlng

Studying Doi Suthep in 4 aspects : physical - geology, biology, ecosystems and biodiversity;
social and cultural - religion and anthropology; and conservation - conservation area, forest

restoration, eco-tourism, and relationship between Doi Suthep and Chiang Mai University.

2.A. 198 (209198)  : gmaunssuMAzAUdNTUSUTAsSTIuTiasduLasiwInden  1(0-3-0)
IC 198 : Industries and Relationship to Local Culture and Environment
Roulefidosidoy Tl

Weurulsauena M ssuNiAeITsduinusssuviosduauul laun gnainnssuesidn
geavnssudmenasdden luwnniamieveslsemealve wwenvulssnugaainnssuludssmalngd

WeIeIfuuTunmedwingay lakn geannssunasaunawny ssuunsinnisdawindenlulssau

a A

2AaMNITN SUTINISUTIEEIVINIHeMAEITEIINHUTENBUNTS/ANNAITERAIVANAINTTU WAENS
WeusguNan1sseuIveeinAnw

Visiting industrial plants related to Lanna local culture; ceramic industry, textile and dyeing
industry in the North of Thailand, visiting industrial plants in Thailand related to environmental
context; renewable energy industry, environmental management system in industries, attending

orientation or lectures by entrepreneurs/lecturers and student report writing.
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AuzANYIANENS

A.a. 121 (057121) : WavsaLadinuaznisoanmasnie 1(1-0-2)
EDPE 121 : Football for Life and Exercise

Roulvfidessinunon aid]

nseenidameiiioquamlasnisidulnuea mseugustameuazaaeuluinmnuea msiay
wnvealudumisingg msUszgndiduinminuealuguuuudneg adntialulunisidufsauea ns
Taszimnunsudsiunaueatasnsidisniiunauealuszdusieg Uselesduazunsemvasnmadudiau
uazpmuinmauea

The principles of exercise for health by playing Football. Warm up and cool down. Playing
in each position and in different styles. Rules of playing Football. Analysis of Football matches and

participation in competition at different levels. Benefits and etiquette for players and spectators.

f.a. 122 (057122) : dreiniteTInuazniseaniiasnie 1(1-0-2)
EDPE 122 : Swimming for Life and Exercise
Soulufidesinunou 1addl

[

miaaﬂﬁwéﬁmaLﬁaqmmwimamiﬁwﬁ’l ﬂ’liamjuéwmauamawLéuiuﬁmﬁwﬁ’l wannsmela
waznsideullui m‘ﬂ%ﬁ"m&i’msﬁqG]suaﬁ"mmaiumﬁwmfwﬁwmG]miszhsmﬁa;:ﬂﬁ%fué’umwwi’m
mnmsheth minsginsimsmrined myheduiegunimuazmadhsunisuiiuhedilusesy
#n97 Ussloriuaransemuesmadulidunasdpiinluiw e

The principles of exercise for health by Swimming. Warm up and cool down. Principles of
breathing and movement under water. Using body physically to swim in each style. Helping others
from dangers in swimming. Swimming for health and participation in competition at different levels.

Benefits and etiquette for players and spectators.

f.a. 123 (057123) : sealadusatiaddnuazniseaninaenie 1(1-0-2)
EDPE 123 : Volleyball for Life and Exercise
Seulvfidosiunoy e

nseenmdinieiiiequnminenisiawisaiaduea n1seugusnMeuazaasduluineaaduea
nslaulealadusalusunuefie nMsldeiizdiunieg vessenislunisiauieaaduea ninmluuay
nstuazkuuluiweaaduea nsuszendiduivneamduealuguuuusieg Msiasziinunisudedy

Jeadueanarnsinsuudsiieaaduealuszduing Yssleviuazansemvesnsiludiauuas i
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The principles of exercise for health by playing Volleyball. Warm up and cool down. How to
play in each position and how to use parts of body to play Volleyball. Rules for playing and scoring
in Volleyball. Playing Volleyball in different styles. Analysis of Volleyball matches and participation

in Volleyball competition at different levels. Benefits and etiquette for players and spectators.

f.a. 125 (057125) : AanssutnsmnziieTInuazn1seanindenie 1(1-0-2)
EDPE 125 : Rhythmic Activities for Life and Exercise
Soulufidasinunou - 1addl

nseenmdmeiiegunmlnonisiduianssudndame nsiedeulmussienisludnugeiisg
msindeulmuesiesmelidfuiomenandowmunt madusiiudilomesdssnesiieg msdudadly
J9ma199) Lsemlunsddsaniazunselunisaand NSATIINIINIINISIAUAAATIMIZAINY AT
Sudaakarn1sInnudaalusukuusie

The principles of exercise for health through Rhythmic Activity. Body movements in different
styles. Body movements with rhythm and music. Folk dances and social dances. Social manners and

social dances etiquette. Analysis of social dances types. Participating in and organizing social dance

parties.

f.8. 126 (057126) : UndnAvaLiaTanuasAsaaNaINIe 1(1-0-2)
EDPE 126 : Basketball for Life and Exercise

Seulvfidosiunoy e

miaaﬂﬁnéﬁmaLﬁaqmmwimsmma'umammuaa nseusuINMeuazaatafulufuiuianauea
mMaauuanavealuswrting anuvaeadslunsaufiviviainauea ninnsauuianaveaialy
NsUsEYNAaURAMIUIANAUEalUFURUUAINY MTIATIETNNNSUITUUIAINAUBAKA N TITITINUYITY
Uanauealuszduieg Usgloninaginsemuesnaufidusasdpiifluiviuiainauea

The principles of exercise for health by playing Basketball. Warm up and cool down. How to
play in different positions, safety and regulations. Playing Basketball in different styles. Analysis of

Basketball matches and participation in Basketball competition at different levels. Benefits and

etiquette for players and spectators.

f.a. 127 (057127) : wunduduiadinuaznnseaniiasnie 1(1-0-2)
EDPE 127 : Badminton for Life and Exercise
Soulufidesinunou 1addl

nseenmainieiieguninlaenisiauLuaiuiu n1sevgusnekazaaedulufinualiudy
nsfuliiuagmsiedeulmvessimeldiedhfgnuuaiuduludnuuesiie ninuuadudumluaznisiu
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waznnsiifudsdunuadudulusedusneg Uszloviduazansenveanisidudidunazdiialufu
wUATIUAY

The principles of exercise for health by playing Badminton. Warm up and cool down. How
to hold the racquet and body movements to hit the shuttlecock. Rules and scoring in Badminton.
Playing Badminton in different styles. Analysis of Badminton matches and participation in Badminton

competition at different levels. Benefits and etiquette for players and spectators.

f.8. 128 (057128) : wuilaieddauazniseaniiasnie 1(1-0-2)
EDPE 128 : Tennis for Life and Exercise
Soulufidesinunoy - 1addl

nseenidsmetitequainlasnisiaumuia msevgusiseuasaaefulufwuda nisduld
wazmsindevlvessrsmefieihfmulaludnuagsineg ainmulamlvuasnsiuazuuiluimmuia
nsUszendaufimulaluzueuunineg mseseinunsudadumuiiaasnsdisumsudadumuialy
seusineg Ustlowiazansemveamadudidunasdofidlufwmuda

The principles of exercise for health by playing Tennis. Warm up and cool down. How to
hold the racquet and body movements to hit the tennis ball. Rules and scoring in Tennis. Playing
Tennis in different styles. Analysis of Tennis matches and participation in Tennis competition at

different levels. Benefits and etiquette for players and spectators.

f.a. 129 (057129) : wmidamulaiadinuaznnseaniiasnie 1(1-0-2)
EDPE 129 : Table Tennis for Life and Exercise
Seulvfidosiunoy s

nseenidsmeifiegunlasnisiduinimidamuda mssuguinameuazaaneidulufwimda
wuda msduliuazmsiedeulmvesiumeiedidigninidamuialudnvazsieg ndniluuaznsiy
azwuuluivindamuia msuszgndiauimuiamuildlugivudieg maleneiinunsudadumida
wudauaznsdnsuutsdumidamuidalusziuseg Ustleviuazansemveamsidudiaunasdgimiuim
wiDawmudla

The principles of exercise for health by playing Table Tennis. Warm up and cool down. How
to hold the racket and body movements to play Table Tennis. Rules and scoring in Table Tennis.
Playing Table Tennis in different styles. Analysis of Table Tennis matches and participation in Table

Tennis competition at different levels. Benefits and etiquette for players and spectators.

f.8. 130 (057130) : nediiiaTanuaznseanindanie 1(1-0-2)
EDPE 130 : Golf for Life and Exercise

Woulvndasunauy s
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nssenmdineiieguanlagnisauiuined nseudusinenazaaaduluiminesn nsdu
1 viamnanisfignuasnisBulufininednludnuuzaneg ndininisiaunednialiuaznisduasiuuluim
noan nsuszendufiineanluguuuusineg msnsgivitmslunisinedriuagnsdniuudstunaanly
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The principles of exercise for health by playing Golf. Warm up and cool down. How to hold
Golf club, stance and position in Golf. Rules and scoring in Golf. Playing Golf in different styles.
Analysis of stance and position and participate in Golf competition at different levels. Benefits and

etiquette for players and spectators.

(2) NUINIVIRANL

- AuNU

AMLINYANERS

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

Seulvfidosiunoy e

uni sudeudsnismdinenmans dnuarianizvesdadldin nsdasruvadidie arseives
391730 waduazunuedty Wugmaniuazenpiugmans nalnvesiiaunns anumanvateveadaildin
Tassadauarvhiivesiis Tassadrauasvthdivesdnd war duiveuasngingsu

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.

2.972. 103 (202103) U AN ImMeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1

Seulvfidosiunoy awmzilgusgundaunu 202101

nagganssmi lassasuazvthnveasad nsmelaseauiead nsulaead Wugeans Tmuinis
WATAMUNAINUANEVRIFINTIN LHpLBolY WWaldadnd weinssu wastineine1Ussying
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

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

2.A4. 111 (203111) Wl 1 3(3-0-6)
CHEM 111 : Chemistry 1

Woulvndasmunauy e
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umhuagUSinaduiusmanil lassaisezney fussiniiluansusenaudseaneneg aunaiail g
nnamansiiaadl el asazansuaraeaansn NIA-LUE uarIauNamansSITLALl

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and

colloids, acid-bases and chemical kinetics.

2.A4. 113 (203113) WAl 2 3(3-0-6)
CHEM 113 : Chemistry 2
Soulufidasinunoy - 203111

wid votnaILazveILla ssnsiwuniinuaglansunsuddu arsuseneulreesiudu auganis
azangveINGonazaNnanIsinasiou wllliuedes wildun3d a1stiluana lanvosadl

Gases, liquids and solids, representative elements and transition metals, coordination
compounds, equilibria of salt solubility and complex formation, nuclear chemistry, organic chemistry,

biomolecules and world of chemistry.

2.A3. 115 (203115) UfuRnIsAdl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Soulufidesinunou awmzilounsau 203111

wiatiaena9 Tuesufuinisall UA3e110amMeaunilazasusznauveInaal a1simuausuin:
nsduATIEiLAa@ENeanY AN NMIdLATIEilnuna@eNesduneraiiiuurad Wuseiniluaslaseaing
Tuana aunaeiuazUfiserdundu anudeuvesfiiten wadiandnuazwadaududu Sianinsdds
ﬂ’l'ivi’lmaimaqaimmﬁamiamawawm%ﬂlﬁﬂ augansa-uanaziiles nmslnmsansa-wa nsln
WSt saunarmansiall: Ujisenlelofiutuvanedlau uazn1svnaosiay

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent:
synthesis of calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and
molecular structure, chemical equilibria and reversible reactions, heat of reactions, galvanic and
concentration cells, electrolysis, determination of molar mass by freezing point depressing, acid-base
equilibria and buffers, acid-base titration, titration curves, chemical kinetics: iodination of acetone,

and special experiments.

2.43. 117 (203117) UfuAn1sAll 2 1(0-3-0)
CHEM 117 : Chemistry Laboratory 2
Reulvildasinunoy 203115 uazawmsidouniou 203113
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gumgififrenisazasveande nagunITazatvesuAaLBFaa nsmAIAsivesuAa Taseaiiandn
NM3RTIEImaARiidun3d nsvegeumsiulansn wavlusiu nsfinwufisensnvedinduvedlediu wag
MsiAszdinge

Qualitative analysis of some cations of group |, Il, Il and IV, qualitative analysis of cations and
anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of
temperature on the solubility of salts, the solubility product of calcium sulfate, determination of the
gas constant, crystal structure, organic chemistry analysis, carbohydrates and proteins tests, the study

of saponification of fat and wastewater analysis.

2.A4. 235 (203235) WPRIATIZR 3(3-0-6)
CHEM 235 : Analytical Chemistry
Seulvfidosiunoy 203111

N1331uUNUTEIsIATIEiaAll wallAn1sduiieeuagn1snSeNfIag1 abRluniiingen
MyaATEilagUsnnms manszilaguinin nMsiaseRdsvii tazgweaianisuenans
Classification of chemical analysis methods, sampling and sample preparation techniques,

statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electroanalysis, separation

techniques.

1.AY. 288 (203288)  : UfuANIsIAliATIE 1(0-3-0)
CHEM 288 : Analytical Chemistry Laboratory

Roulvfidewinudoy 203117 wazawmzilguniau 203235

a wa

nsANURURNTIATIzRALinugIu Fufertesiumaiianisinsigiialy wu n1shmmnse fae

a 1

FTUUMIATIVINYALAUUUAI9 wallansieseilagunitn wazwaialasuiluasduuunisuaniuasu
looou
Laboratory practices in basic chemical analysis encompassing such as titrimetry with various

end-point detection systems, gravimetry and ion exchange chromatography.

Q.00 111 (206111) - uARAAE 1 3(3-0-6)
MATH 111 : Calculus 1
Seulvfidosiunoy s

ouiusuaznsUsEYNd MamuUiusiarnsUszynd aunsdseyiusdusuniluaznsuszend
Derivatives and applications, integration and applications, and first- order differential
equations and some applications.
2.0 112 (206112) UARARH 2 3(3-0-6)
MATH 112 : Calculus 2
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Naulviidesrunay 206111
aunsleeuiusidadududuans Manduvanediunls Uiusnanetu synsueiud
Linear second- order differential equations, functions of several variables, multiple integrals,

and infinite series.

AE. 117 (207117) - UfjuRnasidnd 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Roulafigewiudoy - Tl

=

nsruIIruinisinedatunsleisnsmaineimansluildndiugiu FaUsenaume n1sveaes
99 Mwnunamans auvinamans adu i anzwivian veumans wasidndeall
Laboratory course dealing with scientific methods in basic physics consisting of various

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

physics.

2.9d. 187 (207187)  : Adnd 1 3(3-0-6)
PHYS 187 : Physics 1

Soulufidasinunou - 1addl

Mieuarn13in namans n1sdu Aau wazides vadlva gauvnaenans il auiuluiy ane
wilmdnuazauuudvan feumans wasildndeaall
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern physics.

- 3y en
- A aNUAY
AMZINYANENS
2.A%. 222 (203222) R eNEnd 1 3(3-0-6)
CHEM 222 : Physical Chemistry 1
Roulvfidessinunon 203113, 206112 wag 207187

gauvmamans audivesuia vewmansg1si1e aunainaia aunawall uaziailuih
Thermodynamics, properties of gases, simple mixtures, phase equilibria, and

electrochemistry.

2.AY. 228 (203228)  : UfuRANsialigenEng 1 1(0-3-0)
CHEM 228 : Physical Chemistry Laboratory 1

waulvndasunay awmzilyusgundaunu 203222
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Aufeuluasvesnsavany Usuinsnisidealuans aunaluansavane nmsihlnivesansavaned
dnlnslad duuszdnsuonddfvesdidninslad nsumeisudtuiuotuadloseu guumamanives
wadlnied gaungliingfvesansazaty wnudsigniavesveanlnauaesyin arsnaungaiion uay
gnsdveIRNNgANTaudmTuLia

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, azeotropic mixture

and heat capacity ratios for gases.

2.A%. 331 (203331) maeseinaaidieniasdie 3(3-0-6)

CHEM 331 : Instrumental Methods of Chemical Analysis

Lf'iau‘lﬂjﬁﬁawhuﬁau : 203234 uaz 203238; %30 203236 uaz 203239; #3e 203235 uaz
203288

nguf Ivn159UnIal wazn1sUszendveisnIsnvaUninslnlawes vlindansilaleian 30
LAZIUNIILIA LALII8aLDYARULALNEINUNTIATIEYNNLATUINNT A
Theories, instrumentation and applications of ultraviolet, visible and infrared

spectrophotometric methods and details of some chromatographic analyses.

2.A4. 337 (203337)  : Ujtiamsmsimszinaaiidaeiniasile 1(0-3-0)
CHEM 337 : Instrumental Methods of Chemical Analysis Laboratory
Roulvfidewinudoy amzilauniounu 203331

UitRnsiieszimaniifeiniesdendanien wu iaiesdlonsaninsalndmalasulnn il
masalewndl mavhdamifieslunsiinseinanaiidenieaile

This course deals with laboratory session of various instrumental methods of analysis; for
example, spectroscopic and chromatographic instruments, radiometric equipments. In addition,

special problem, relevant to instrumental method of analysis, will also be carried out.

2.60. 346 (208346)  : A0REIMTULANAEINNTIY 4(3-3-6)
STAT 346 : Statistics for Industrial Chemistry
Roulvfidewinudoy Taigi

adrmanslualgnavnisu inyeideata ANUAREEtR uazvaNaliali lien1snIvaeuegig
Jwineeans uaznisdanisniswdslueiionavinssu doyauasnisasudeya Usingnisaidedu Ay
Wrasilu Mudsdu wazilaiduanuiezdu fsdduanuiaziduiugiund dydwivedionaimnssu

nseusnunadflarn1sUszgndluaignaivnssy seileuisneadddmiuaignaivnssuuasnisly

Wswnsudnsagunnsadn
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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.A8. 201 (209201)  : USuaudunusn1aLAll 3(3-0-6)
IC 201 : Chemical Stoichiometry
Soulufidasinunou - 203104 wag 203108; %38 203113 waz 203117; wag

206104 %59 206112

pawam vessrUUThiAnU§A3o el namamsvessruuiAaUfRzewaTl gandsuvesssu Uil
nslva ganudeuvesszuuilifinufitened garudeuvesszuuiinufizonad mswnlvl Usinu
dunusvoanheufuinisuasnsuszenauTinaduius gamaasuavnanasuiulyimegnainngsy
\All

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) AN UDIAY 2(2-0-4)
IC 251 : Introduction to Ceramics
Soulufidasinunou 1addl

Nl ITAININITYRIRAAINNTIULEIEN vHAvesnAndugws1lin lassasieveawesadin
ANPULIANIZLAYEUURATDUYIINN NTTUIUNTHAALLTINN WagNITHAILINEASUIIYIITN
Introduction, evolution of ceramic industry, types of ceramic products, structures of ceramics,

characteristics and properties of ceramics, production of ceramics and development of ceramic

products.

2.A8. 271 (209271) miagufuRnisvasaiignannssy 1 3(3-0-6)
IC 271 : Unit Operations of Industrial Chemistry 1
Roulvfidessinunon 203113 waz 203117

nsYuaneYelua mimuﬂ'wawmﬂ NIINIULATATINEN ﬂ']ia@LLa%ﬂ’]iﬁWUu’]ﬂaHﬂ']ﬂ N1INTBY

N1IRNAENBU LLa%ﬂ’]iLLEJﬂé]J']EJ‘l‘ZiIﬂau
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Fluid transportation, particle transportation, agitation and mixing, particle size reduction and

sieving, filtration, sedimentation and cyclone separation.

2.A8. 272 (209272) Uuan1svidaeufuRnisvasiaiignannnssy 1 1(0-3-0)
IC 272 : Unit Operations of Industrial Chemistry Laboratory 1
Roulvfidewinudoy amzilauniouiu 209271 wise 209372

A15LavIvedbnakarSEUUaTUANY LASRITADATINTTINALUUAANEAA N1TANLALAALYNYUIA
BUNIA NITNIULALNTNAN N1INTBY NTANAZNBY waznsweneelalaau
Fluid flow and piping system, classic flow meters, size reduction and sieving of particle,

agitation and mixing, filtration, sedimentation and cyclone separation.

2.A9. 301 (209301) LANNTEUIUNITYNENNTTH 3(3-0-6)
IC 301 : Industrial Process Chemistry
Roulvfidessitunoy 203104 wag 203108; W38 203113 wag 203117

nszuumsSuanmiiieldlulssusaznsiidaanminges nszurumsnannsnsunsduay
nanefiun3d woamletl Teisunaslsd ayuazarsinlen Jo thma Suud Bonseavuaznivany asd
wazdnn dduifiennsuilne weanesed uaznszuiunslugnamnssue s

Water treatment for utilising in plants and wastewater treatment, manufacturing processes
of organic and inorganic acids, alkaline, sodium chloride, soap and detergent, fertiliser, sugar, cement,

pulp and paper, pigment and paint, edible oil, alcohol and processes in food industries.

2.A8. 302 (209302)  : U URAN5LAIINTZUIUNTTRAEINNTIY 1(0-3-0)
IC 302 : Industrial Process Chemistry Laboratory
Roulefidosidoy 209301 %30 asntiguniounu 209301

nsvuanmsUTuanmtiieldlulssnu nsvuaunsuannsneiunis lenues Tualil Tudounae
156 ayuazansdnnen Je nsgvIuMIrlenasditnma nszuaunsHAnduud Wenseany a1sd wituiie
ﬂ’]'ﬁU%Iﬂﬂ ANSPANLONIUDA LAZNTEUIUNITNARUNK

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)  : NSMANBULIRNIZVBIIHAQAFINNTTU 3(3-0-6)
IC 303 : Characterization of Industrial Materials

Seulvfidosiunoy 203235
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N1TMIANYULIANIEVBITAAKNY NAAIAATUYBIOUNTA NITVIANYULIANITITIAIIUTOU N15N7
éJﬂUZM%LQ‘W']%L‘?Nﬂa LLa%ﬂ']i‘Vl’]ﬁhHm%LQW’]%“U@QI@N’&%’NQ?IJW@
Characterization of powder materials, particle mechanics, thermal characterization,

mechanical characterization, microstructure characterization.

2.A9. 493 (209493) nsunaululseany 2(0-12-0)
IC 493 : Industrial Chemistry Training
Soulufidesinunou - UnAnetudR 3 wazAuANLTiuTEUVRINIAIY

Uguilwensinau nsudianuaaiudsenauns wagnisiauakarnsUseluran1suURnu

Training orientation, working in the organization and presentation and evaluation of working

2.A9. 494 (209494) AVNaRNEN 6 venn
IC 494 : Cooperative Education
Woulvndasmunauy INANYITUTN 4 KaTAINAUAIUYIUVDINIAIYY

UnAnwsesl juRnwadouninmululssugaainssudunan litesnin 16 darviedns
soiiles Tnsimenuinngauuaznsasuiinan meldnmsmunuguavesimthinuildFuieumng
PNNNANUYTENDUNITUAZAIATTIINNNUNINEAY

Students are required to work as operator in industries for not less than 16 weeks duration.
A proper written report and oral examination are required under supervision of in-charge trainer at

the organization and instructor(s) at the university.

2.A8. 497 (209497) Jaymniiaymaniianamnssy 4(0-12-0)
IC 497 : Special Problems in Industrial Chemistry
Roulefidosidoy TnAnendulf 4 wazauanudivrauraniniv

Lﬂumiﬁ'auuazﬁﬁﬁsﬂm&JmamﬂﬂmmmdLﬂﬁqmammiu 1N19Y1191891UMTIVE NN aNLAY
msaou Unan nstiinsaazlaszuuanumsolaniu
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.A9. 498 (209498)  : fuaULANAEVINTTY 1(1-0-2)
IC 498 : Seminar in Industrial Chemistry
Woulviidesinunon UnAnwTuUTN 4 wazANANUTILYBUVBINIAIY

Wunsdunuiseddailuidedagiunienisauenanudgifiavvesindne dn1sdau
189U NSANIAazLdusTUURUUS o Lk
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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AMEAAINTIUAENS

JA.8. 303 (253303) msifﬂmsﬁammé’auu,axmmﬂaaﬂﬁ'ﬂuqmmwnssu 3(3-0-6)
ENV 303 : Environmental and Safety Management in Industry
Revlviidasiudiou dmduiindnunduld 3 Augruaeinermans (dwduindnunilaly

a

¥ noNIAINITURIINADU)

AUSIU0IAUNITIANTTALING Nl UEAAIMNTIN VELONAIMNTIULALNITIANIT N1TIANTT

Y
[ ¥

niwensiuazinide sanmgmadeauareinia maluladazerndmiugaanssy eufidestuieaiy
mnuvasndelugnanvnssy detaduiieiuordiounss anudasadouazdunndon nsasiaaeuay
Uszifiuanandes uagszuuudmsdanisanudaond

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, and safety management

system.

26.8. 323 (255323) n1susEiuaunwiUady 3(3-0-6)
IE 323 : Introduction to Quality Assurance

RSoulafigewiudoy - laid

AUNINEVBIAUAIN NENNITHUFIUVBINITATUANAMAIN TEUUNTUTEAUAMAINULALINGINS
nsUsEiuAuAINUBIil SEUUANUWRIL STULIIRsEIUAMNleleale WagTsuUAMNINELY TidAty
Quality definition. Principles of quality control. Quality assurance system and concepts.

Reliability system. Principle of ISO standard and other important quality systems

- 3¥Len
- A anUAuLaen
ASANGANERAS
2.A3. 203 (203203) duUN3d 1 3(3-0-6)
CHEM 203 : Organic Chemistry 1
Roulvfidewinudoy 203104 %39 203151 W39 203113

unin  @15UsenaulalasAsuau woaRaLalan WaaNeaRa DNBSLALINDN YA LaAR LaALATALAL

NIAANSUBNTAN UADUNUS kaTNITHENLAZNNTIATIENANTBUNTE



aa

Introduction, hydrocarbon compounds, alkyl halides, alcohols, ethers and epoxides,

aldehydes and ketones, carboxylic acids and derivatives, isolation and analysis of organic

compounds..

2.A4. 207 (203207)  : UfuRn1salidumnid 1 1(0-3-0)
CHEM 207 : Organic Chemistry Laboratory 1

Roulvfidewinudoy 203108 %39 203157 %30 203117; wazawmzilguniau 203203

1% '
a A a

Lﬂumsmu%ﬂﬂﬂﬁﬁamiﬁL?im%’mﬁumﬂuﬂwugmmﬁﬁmuazﬁﬁLﬂuaﬂwqﬁma%umumiﬁ’l
UfATE1ve9asdunId uazUfisevesanseneg fififemaenndasiunszuiudviusseneiaiidunss
flugnu 203203

The contents of this laboratory course consist of various fundamental techniques which are
necessary and important for carrying out organic reactions especially those which are associated with

the lecture course.

2.A9. 253 (209253) NINAALAZDILARBURULAN 2(2-0-4)
IC 253 : Production of Pottery
Seulvfidosiunoy 209251

[
a ] =

uni ¥inreuAIBLARBUAUNT TMQAU diunan N15TUFU MIMUTLAZIATEWIWAL Indaulay
NSYULATBY FTITN NITHILALLANNT
Introduction, types of pottery, raw materials, mixtures, forming, drying and dryer, glaze and

glazing, ceramic pigments, firing and kiln.

2.A8. 263 (209263)  : UjliRnsiaTasafaufum 1(0-3-0)
IC 263 : Pottery Laboratory
Roulvfidewinudoy awmzilauniounu 209253

WINNNISUURNISIATEUATB LALLM TRQAU diunaN N13TUTU NSV IAFaULagN1TYU
WFOU NMSWEUFLIIEN UAZNITNT
Guidelines for pottery laboratory, raw materials, mixtures, forming, drying, ¢laze and glazing,

ceramic painting and firing.

2.A9. 270 (209270) Usingnisalanelouvadniignannnssy 3(3-0-6)
IC 270 : Transport Phenomena of Industrial Chemistry

Soulufidasinunou - 203113 wag 203117
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Aramiinuaznsinavesesiva aunsmslvavesvedinauarnisUssgndld ndnnisiugiuveans
delourudou dudseanininianudounazngueaFes nsthanufou mImiaudou nsurid
ANNTOU amé’uﬁuﬁ‘mid’]EJIEJiJM’I;ﬁ@iJLLﬁ%ﬂ’]iﬂizqﬂﬁﬂﬁff Asuns dudszananisung ﬂg‘uaﬁ\lﬂﬁ hay
aunsnlvesnsdieleuina msdielevanalasnism dudszaninisaslounia anduiusnisenelon
maLLasm'ﬁUizqﬂﬂﬁff LLasﬂ’l‘éﬁ’lEJIE]umiaﬂ’lEJsLuLLaz‘Jm/i’j’Ni’Qﬂ’lﬂ

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, diffusion, diffusion coefficient, Fick’s law and
general equation of mass transfer, convective mass transfer, mass transfer coefficient, mass transfer

correlations and applications, internal and interphase mass transfer.

2.A9. 351 (209351) AMLIAENITANA 1 2(2-0-4)
IC 351 : Silicate Science 1
Seulvfidosiunoy 209253 way 209263

1Asaas190Enau WuUsy wazlasas1anan taseasna@ainawaslaseadnanlidledamng Inseasnaui
ABARDEAYDIALARE BUATATLIVBIRUAREAUET NEANTTUTBIAUAREIULT LagngRnITunaIaRn
Atomic structure, bonding and crystal structure, silicate structure and non-silicate structure,

glass structure, clay colloid, interaction of clay and water, behavior of clay in water and plastic

behavior.

2.A9. 352 (209352) ANYIFEAITAN 2 2(2-0-4)
IC 352 : Silicate Science 2

Soulufidesinunou 209351 wag 209361

WU IgAassin Mswdasigaia Uiiseveauda-veuds waiinssunisiuiie Uinsenddne
WSeTU waznsAulevesnTy
Ceramic phase diagram, phase transformation, solid- solid reactions, drying behavior, silicate

reactions, vitrification and grain growth.

2.A9. 358 (209358) WALULATN1ITOUWAILAZAISNI IINTLUIUNTSHAMYTIAN 2(2-0-4)
IC 358 : Drying and Firing Technology in Ceramic Processing
Soulufidesinunou 209253 way 209263

wialulagniseunnslunssuiun1suaniesiin viavesnsusiikagmaiinnisoulisdinsy
HARSuawIIIN NMseRsnYndtnuluwiIauws walulagnsenlunssuIun1suanwsin sUnvasm 1
wazmallianswdniundndueivsin N15eusnEnasulue g N15AIVANAMAINNITOURAILAZNIS

WAlUASEUIUNISHARLYS1Tn wazauUasadeluniseuwienaznisierlunssuiunisuanigsiiin
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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.A9. 361 (209361) UuRnIsInenansdamne 1 1(0-3-0)
IC 361 : Silicate Science Laboratory 1
Roulefigewidoy - amziguniounu 209351

nsaeauuulassaisdnfiugiu mssiaesutlassadavesdiing nsiassuuulassaiieuin
nMsnaapuiefunrsaaesfvasiuaag nsvaaesnieafuiueadiu waznIvaaeuieafungingsy
WANERAN

Modeling of basic crystal structure, modeling of silicate structure, modeling of glass structure,

experiment of clay colloid, experiment of clay in water and experiment of plastic behavior.

2.A9. 362 (209362)  : U UAnsIngnAansdainn 2 1(0-3-0)
IC 362 : Silicate Science Laboratory 2
Roulefidosidoy amzilguniaunu 209352

ﬂ’]iﬁ’]u’]m%‘i’lu&lﬁmsﬂ@ﬂLﬁlaL‘ﬁiWﬁﬂﬂqﬂLLNuﬂWW’?ﬁﬂﬂﬂ ﬂWiﬁqu’lmﬁhuwﬁumaﬂﬁ’]imgaUL‘Ui’]ﬁﬂ?\]’]ﬂ
WNUAININNIA NISATUIUAIURANVIETALLINLNDINUNUAININAIA NITATUIUAIUNAUVDIFUUAIN
wHUNININA NMSIkUURiYuUaane skagNskUY nsvdntlaeBidenauazainuiou maiile
WWIINLAZIHLATOU NMTENAITETINN ATUABLILAY WAZAITITINUG

Calculation of ceramic body composition from phase diagram, calculation of ceramic glaze
composition from phase diagram, calculation of ceramic pigment composition from phase diagram,
calculation of cement composition from phase diagram, plaster mold making and slip casting,
mechanical and thermal de-watering, ceramic body and glaze firing, ceramic pigment firing, glass

melting and cement firing.

2.A9. 368 (209368)  : UfuRn1swalulagnisaunisuazniswnlunszurunisuanesidn 1(0-3-0)
IC 368 : Drying and Firing Technology in Ceramic Processing Laboratory
Roulvfidewinudoy awmzilauniounu 209358

walulagniseunislunssuiun1suaniesiin viaveunaukiikagmaiinnisoulisdinsy
HARSuIwIIIN NMseRsnYndtnulumisulie walulagnsenlunssuiun1suanwsin sHavasa1n
wazmallanswdniundndueivsin N15eusnEnasulue T N15AVANAMAINNITOURAILAZNIS

W LUNTEUIUNSHANLYSINN karANNUanN8lUNNTOULAILAT NS MINTEUIUNISHARSITN
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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.A9. 370 (209370) LﬂﬁﬂﬁﬁuazﬂﬂiaaﬂLLUULﬂéaﬂﬂﬁﬂ'iﬂjLﬂﬁ 3(3-0-6)
IC 370 : Kinetic Chemistry and Chemical Reactor Design
Reulviideswiuiou 206112

Heuveslinaddnsn wlaadvesuiseneniug nisudanadeyaanniaiesunsaluuuiu n1s

a 6

ponuUULA3esUfnsalifetgauai MeenuuuTzUUIAIBsUfnTainaed) navesgmmnTuarANfuse
UiAzenferuagnatsufizen indaadvesszuuuiiseniis Vg LLazmiaaﬂqum%wﬁﬂiiﬁﬁmﬁu
dmsuszuulfizeniionug

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.

2.A8. 375 (209375) milgufiansvaaalignannssy 2 3(3-0-6)
IC 375 : Unit Operations of Industrial Chemistry 2
Roulvfidewinudoy 203113 waz 203117

Wadalawdunasrigdaladiun NMseuntulayNITTvie MIDUWIR NSRLEY wagnbsuwaniUasy
ANSOU
Fluidization and fluidized bed, condensation and evaporation, drying, cooling and heat

exchanger unit.

2.A9. 376 (209376)  : milguuAnsvaunignavnssu 3 3(3-0-6)
IC 376 : Unit Operations of Industrial Chemistry 3
Roulvfidewinudoy 209371 %39 209375

ﬂ’]'ﬁ@@l%&lﬁ”]% N3NAU NMSATATDINAI-VBINAT NMTATAVBILTI-VDLIAT WATNISANKEN

Gas absorption, distillation, liquid-liquid extraction, solid-liquid extraction and crystallization.

2.A8. 377 (209377) UfuRnsuieufuRnisvanaiianavnssy 2 1(0-3-0)
IC 377 : Unit Operations of Industrial Chemistry Laboratory 2

waulvndasunay awmzlyundauny 209376 %sa 209473



a8

a

Wadalawduing vgdnlawduvedar N1sauwie NMsTu MsanNdn NIRAduiing MInaukuY
LAY MINAURULUTIY NM3afnveamal-vednad n1sainueuds-vaanad waznisanelouniuiou
Gas fluidization, liquid fluidization, drying, humidification, crystallization, gas absorption, plate

distillation, packed distillation, liquid-liquid extraction, solid-liquid extraction and heat transfer.

2.A9. 451 (209451) walulagdamne 2(2-0-4)
IC 451 : Silicate Technology
Soulufidasinunou - 209351 wag 209361

Auduiusseninedaguesindumalulad auduiussenitdingiviesindunalulad
anuduiussevhadoiwinfumaluled weluladnszuunmstuguiesiin uaznisnnuss

Relationship between ceramic materials and technology, relationship between ceramic raw
materials and technology, relationship between ceramic body and technology, technology of

ceramic forming process and finishing.

2.A8. 453 (209453)  : Yaanulw 2(2-0-4)
IC 453 : Refractory
Roulefidosidoy 209351 uag 209361

uninfgiuTanvulil agnulnddn, Jagnulrlezailu-8aine Jagnulnozgiungs Tagnulyl
lasu-wunilide Jagnuliiwesaounaziweslalle Tagnulnddnounsluduazddnoululasd Jagmuly
AsuaukazknIWG wazannulnluludin

Introduction to refractory, silica refractory, alumino- silicate refractory, high- alumina
refractory, chrome-magnesia refractory, zircon and zirconia refractories, silicon carbide and silicon

nitride refractories, carbon and graphite refractories, and monolithic refractories.

2.A8. 461 (209461)  : UuRnsmalulagdanag 1(0-3-0)
IC 461 : Silicate Technology Laboratory
Rovulafigewiudoy - amzidouniaunu 209451

wialulagnisuSvaniningauwsiin walulagnszuiunisanvuin wmaluladnszuiunisuay
walulaBnszuiunistuguuuuihiu weluladnssuiunstugiuuuinien weluladnssuiunistugude
MINA UAZNITUAIE1SY

Technology of ceramic raw material treatment, technology of comminution process,
technology of mixing process, technology of slip forming process, technology of plastic forming

process, technology of press forming process, and finishing.

2.A8. 463 (209463) UfuRn1siaanulu 1(0-3-0)
IC 463 : Refractory Laboratory
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waulvndasunay awmzilgundaunu 209453

nmsduunUssaniaranvazlanzvesiagnuln mndaiagulndang msndafagnulrezgiily-
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Fane nMsndnTannulvezgiiungs mswdntagmullasu-uuniile nsudniagmulniwesneulasigesla

Wy Msudndannulnddneunsluduasddnaululesa nisudadaamulvaisueunasunslvd waznisnée
Fannulnluludiin

Classification and characteristics of refractory, production of silica refractory, production of
alumino-silicate refractory, production of high-alumina refractory, production of chrome-magnesia
refractory, production of zircon and zirconia refractories, production of silicon carbide and silicon

nitride refractories, production of carbon and graphite refractories, and production of monolithic

refractories.
- Ay entden
AuzInsAall
29.9. 332 (110332) N150BNUUUNANAMIA 3(2-2-5)
DESN 332 : Product Design
Roulvfidewinudoy Taigi

NUPBNLUUNARSMITlUTWInanTTULaERa NN In1SENURUR wazaauluwrasndnd iy
Study and practice of product design for handicraft production and industrial production.

Field observation of manufacturing processes.

AUZANYIAENS

2.3, 204 (203204) - idunsd 2 3(3-0-6)
CHEM 204 : Organic Chemistry 2

Roulvfidewinudoy 203203

ansusenaunyileidu ansusenaunedvhinlulasiau arsusenaunedndndaines awmeslewnd
nsnezdily mslulawse afnuazlusiu a1susznaunelsiuiin wazufisenvesansusenauuelsiufn

Polyfunctional compounds, aliphatic nitrogen compounds, aliphatic sulphur compounds,
stereochemistry, amino acids, carbohydrates, lipids and proteins, aromatic compounds, reactions of

aromatic compounds.

1.AY. 208 (203208)  : UfuRnIsLaliBumsd 2 1(0-3-0)
CHEM 208 : Organic Chemistry Laboratory 2
RSoulafigewiudoy - 203207 wazasnziisunion 203204

Avinazaredunsd Ufnsenesndindureseanages nisanauiduneuszme lasuilnnsluuy

poauulAsTEnnNIRUUNTEAY ansnuileidy nsnludunasujisenededilndu UAseneamnesindu

e ¥V

UfisevesansUsenaunalsuudn UAsenmultuluukeanaa n1sduaszidden awaslewmil
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Organic solvents, oxidations of alcohols, essential oil extraction, column chromatography,
paper chromatography, polyfunctional compounds, fatty acids and saponification, esterification,

reactions of aromatic compounds, aldol condensation, synthesis of dyes, stereochemistry.

2.a4. 211 (203211) wwiatunsd 1 2(2-0-4)
CHEM 211 : Inorganic Chemistry 1
Soulufidasinunoy - 203113

lassadeeznen aulAnaluvessiy auninsvesluanawazneeyingy assadialuianauas
wuudaeniustluluanalaiiaud
Atomic structure, general properties of elements, molecular symmetry and point group,

molecular structure and bonding models in covalent molecules.

2.a4. 250 (203250) Lnilasunnday 3(3-0-6)
CHEM 250 : Environmental Chemistry
Soulufidasinunou - 1addl

wiuazduinden AWIngnazn15UseiuANERRINa1SIAT Naiun1eudl Naien19eInIALaY
nswaguulasaningiionnia uagsaiivnsduainnsuuleuvesansiall
Chemistry and environment, toxicology and risk assessment from chemicals, water pollution,

air pollution and climate change and soil pollution from chemical contaminants.

2.a4. 315 (203315) wwiaiunsd 2 2(2-0-4)
CHEM 315 : Inorganic Chemistry 2
Soulufidasinunoy 203211

wilanuzveuds nsauaziua sandlndunazifntu wasnguiiusyluaisiftou

Solid state chemistry, acids and bases, oxidation and reduction and bonding theories in

complexes.

2.a4. 316 (203316) wiaiunsd 3 2(2-0-4)
CHEM 316 : Inorganic Chemistry 3

Seulvfidosiunoy 203315

uninAafvandedeulanzunsuddunaramelowmi nsnumunguiiussluandsdou
didnnsefindaUnaiuvesasidedou audfuindnvesansidsdou adesnimnisguunad1ansvedans
Bedoulangunsuddu nalnujitevesandedoulansunsuddu uasuminAsafuiadeaunluwsiadn

Introduction to transition metal complexes and stereochemistry, reviews of bonding theories

in complexes, electronic spectra of complexes, magnetic properties of complexes, thermodynamic
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stability of transition metal complexes, reaction mechanisms of transition metal complexes and

introduction to organometallic chemistry.

1.AY. 318 (203318)  : UfuRn1siaiatiunsd 1(0-3-0)
CHEM 318 : Inorganic Chemistry Laboratory
Roulvfidewinudoy awmzilouniounu 203316

nswsENkazNINgasuisdavedlanglelalad nisviliiatiesvesaniuzeandindu mawmsey
waznsszyendnuailelemoiniasundavestaueaiil) dvswanuussesaumaunudfiideadnasy
vosanadetoulany s1aunsudtu wilideivan msldasuseneveiiuvsd uasnsinsziansusenavedl
uvize

Preparation and determination of the empirical formula of metel iodide, stabilization of
oxidation states, preparation and identification of geometrical isomers of the cobalt(lll) system, the
influence of ligand-field strength upon the spectra of metal complexes, the transition elements,

magnetochemistry, uses of inorganic compounds and analysis of inorganic compounds.

2.A4. 323 (203323) WwALBWENE 3 2(2-0-4)
CHEM 323 : Physical Chemistry 3
Soulufidosinunou - 203222

nouIatluanaveia nguraunamansidand uasiniildauas

The molecular kinetic theory of gases, the theory of chemical kinetics and photochemistry.

2.4, 324 (203324) WwLBeNENd 4 2(2-0-4)
CHEM 324 : Physical Chemistry 4
Soulufidesinunou - 203222

[

wilnedwesiugiu laun Yisemedwelsiwdu undnluanavemeiwes wedwesluanius
Y9aude N13sTyendnualnediues nsduunUszsimnedines wedweslugiustanuilaluy uaziadl

ADARRYALALLANNURY TALN danusuninaanen auuanIaal autANIaEs Yeunal-lig uasRadusa

v aa

FENINTBIMAI- Vo Rdudaszninsvends-uia Ardudaszninesudsvonnar Adudaniiuszq
LLﬁSLﬁaﬁJiﬂ’]WSUENﬂE]aaE]EJﬁ

Basic polymer chemistry which consists of polymerisation reactions, polymer molecular weights,
polymers in solid state, polymer identification, polymer classification and polymers as modern
materials. Introduction to colloid and surface chemistry which consist of the colloid state, kinetic
properties, optical properties, liquid-gas and liquid-liquid interfaces, the solid-gas interface, the solid-

liquid interface, charged interfaces and colloid stability.
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2.A4. 327 (203327)  : UfUAnsiaieidnd 2 1(0-3-0)
CHEM 327 : Physical Chemistry Laboratory 2
Seulvfidosiunoy 203228; wasaamnsiigundaunyu 203321 %isa 203323 visa 203324

aaa

wasu'eNqmmgﬁﬁﬁ&iaé’mmmﬁmﬂgﬂimLLasmimwé“muﬁaﬁ“mﬁuﬁ JaunaransuesUfizenlus
fiutustiudr msfaansiisnswesujitonlaoaeudnlnumd nmsmduduresufiien msgaduain
asavany Tudeumdliihveseynianeasoss URASeuAlBaas mamidumsdasziaieresernauis
nmsiaanuniin msvmiiniinluanavesmediweslasnisinmuniinaisazaisidests wagnssey
LONANBAUBINDAILDS

Effects of temperature on reaction rate and determination of activation energy, kinetics of
fast bromination reaction, rate constant measurement by conductometry, determination of order of
reaction, adsorption from solution, electrical double layer of colloidal particles, photochemical
reaction, determination of the mean free path of dry air from viscosity measurement, polymer

molecular weight determination by dilute solution viscometry and polymer identification.

2.a4. 471 (203471)  : winadmas 1 2(2-0-4)
CHEM 471 : Polymer Chemistry 1
Soulufidasinunou - 203324 wazamgidauniauny 203477

nsnuuRgiuainedwes dminlanawdsuaznisnsrarsvenimnluanavesmediies
ﬂ’l'ﬁLUgEJuﬁﬂ’IUS?JENWE]aLN@%LﬁEN‘\]’Iﬂﬂ']’]&J%E]u auﬂ&%mammwaéma% ﬂ?iLﬁ@Nﬂ.ﬂ’]W LazLADYSNINUDY
Wodles

Review of polymer chemistry, polymer molecular weight averages and distribution,

temperature transitions in polymers, mechanical properties, polymer degradation and stabilization.

2.4, 474 (203474)  : Winaaas 2 2(2-0-4)
CHEM 474 : Polymer Chemistry 2
Soulufidesinunou - 203324; wazanztigunsaunu 203478

wodelsieduwuuty (musiusazliniuuiv wedwelseduwuudeans nedweslswtunuuiiy
(wshroauazlonsiin) wedwslswduluvaweilodnnig @nes-wunmwediwelawdu) lanedwelsiwdu
wazIsnediuslswdulunisufus

Step-wise  polymerisation  (condensation ~and  non-condensation),  ring-opening
polymerisation, addition polymerisation (radical and ionic polymerisation), stereospecific
polymerisation (Ziegler-Natta polymerisation), copolymerisation and practical methods of

polymerization.
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2.A4. 477 (203477) UfuRn1sialinadiwed 1 1(0-3-0)
CHEM 477 : Polymer Chemistry Laboratory 1
Seulvfidosiunoy awmziloundauny 203471 %ise 203473

nsnaassfgatuininediues iamﬁﬁﬁmimmahLaqammwaéma% AUFURUTTENIN
Tas9adns - aud® nmsfigaidiavomedweslngisawnlnsalell maaned uazmsilvinodwediades

Selected experiments in polymer chemistry including methods of polymer molecular weight
determination, structure-property relationships, polymer identification via spectroscopic methods

and degradation and stabilisation of polymers.

2.A4. 478 (203478) UfuRnsindinedwes 2 2(0-6-0)
CHEM 478 : Polymer Chemistry Laboratory 2
Soulefigosinunoy 203327 wasameideundaunu 203474

nswseuned (2,6-lawiia-1,4-Hddueenled) lneufisereandniinduuas nedwelswduwuy
dlatuvesalniu wedwelswduluuwriuassvosdlasunaz mManseulnuneddlasu n1sfnwwedwelsie
FULUUAIULUY : 9aunaAIdnstazn1siialaavesnisiianediodamnes nsnssunedefidunnsydalia
danalanes (p9lnlonsa) UjAseamedwelsiadunuuwanlosainues wu-ladlan1suilea was
JaunaraniveslfisemediuslswtuluunsinearoLuialmnaian

Preparation of Poly(2,6-dimethyl-1,4-phenylene oxide) via oxidative coupling, emulsion
polymerisation of styrenen, 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 and kinetics of free radical addition polymerization of methyl methacrylate.

2.a00. 331 (206331) uARRAATUGS 3(3-0-6)
MATH 331 : Advanced Calculus
Soulufidesinunou - 206112 %39 206203 %50 206261

v [

Handunangduys aladouvesnisuuas ArgeannazArign daamainsud Usiusiian
nsmeyiusaelsnIomuneysius Usiushinswuy USiusiganss
Function of several variables, jacobian of transformation, Maxima and minima, Lagrange

multiplier. Definite integrals, differentiation under the integral sign. Improper integrals, Elliptic

integrals.
2.A00. 341 (206341) AuN1SL TR YUy 3(3-0-6)
MATH 341 : Ordinary Differential Equations

Seulvfidosiunoy 206112 %38 206203



54

untngaunisiiseyiusandey aunisiliseyiusandaydudunis aunaseyiusandayduduas
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srUudduYasaunsiliseuiusady nswlasaiuae wanaglugleunsuvesaunisigaeyiusan

&

LLﬁS’ﬁllﬂ’]'ﬁLaE]‘?jEN@%LLﬁgﬁiJﬂ’liLUﬁL%a
Introduction to ordinary differential equations, first order ordinary differential equations,
higher order ordinary differential equations, linear system of ordinary differential equations, Laplace

transform, series solutions of ordinary differential equations and Legendre and Bessel equations.

2.A04. 342 (206342) AuN1S TR YNUSE Y 3(3-0-6)
MATH 342 : Partial Differential Equations
Roulefidosindoy 206267 %38 206341

° s v 1w w = a R

UV]U’]E‘iﬁNﬂ’liL%ﬂ@HﬁuﬁﬁjaﬁJ ﬁNﬂWiL%Q@HWHGEJ@EJE]u@UMUQ FUNTTLVIDUNUTYDYBUAULTDI Vlf]‘t*}a
Unansu-agla arn1suendinys
Introduction to partial differential equations, first order partial differential equations, second

order partial differential equations, Sturm-Liouville theory and separation of variables.

2.A84. 355 (206355)  : A5 F9ia 3(3-0-6)
MATH 355 : Numerical Method
Seulviidosiunoy 206112 %3 206203 %30 206261

AaaandouluAfideiaay wyuadldlunsussanaailurauasnsufudulds nmsmuiiug
WHAY NMIMBYRUSITIRIATY HaRALLTIRIavTeITEUUANNSlLAuLasaunIslidudy Hamasued
aumanilnuls walaaeldeniavyesaunsseyiusaniiy

Error in numerical method. Interpolating polynomials and curve fitting. Numerical integration,
Numerical differentiation. Numerical solution of systems of linear and nonlinear equations. Solution

of one variable equation. Numerical solution of ordinary differential equations.

2.60. 263 (208263)  : donUaeny 3(3-0-6)
STAT 263 : Elementary Statistics
Seulvfidosiunoy e

mmumm%ﬁummﬁmﬁuaaa ﬂ')’mul’]’i]%L‘fJuLLﬁ%ﬂ’l'ﬁLL‘\]ﬂLL‘\Nﬂ”A’]ﬂJﬂ’I‘\]%L‘td]u N15UTEUMAILAY
AINATDUANY ’]u‘UENW’I'i’IZJLGIE]?U’eNU'iu‘U’]ﬂi Tagld z- test, t-test, x>-test ey F-test ﬂ’]'ﬁﬂiuﬂﬂﬁﬂﬂﬁ
WA ATIATIEIAMULUTUTIU N1T0RDBLAYANSUNUS

Review of basic statistical knowledge. Probability and probability distribution. Estimation and
test of hypothesis concerning parameters of populations by using Z-test, t-test, x> test and F-test.

Application of Chi-square. Analysis of variance. Regression and correlation.
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2.60. 264 (208264) wananm 3(2-2-5)
STAT 264 : Principles of Statistics
Seulvfidosiunoy e

s v

wpuAnNeIfuaifmans deyauaznislinszideyaiioiu noufanuiiasdudewiu s

Y

[ Y

LANUAIYBIMLUTFULUUALATIAAY n1TuaniasvesfudsduLuudeLilesiidfy nguinisdusdiedis
LAnYeINTeYIUALITUYTEYING 1 NGy nmsnageunMEsUdAmelaidaes

Concepts of statistics, data and exploratory data analysis, basic probability theory, important
distribution of discrete random variable, important distribution of continuous random variable,

sampling theory, concepts of inferences for one population, Chi-squared goodness of fit test.

.60, 345 (208345) - N1IAVANAUNTNLTIEDA 3(3-0-6)
STAT 345 : Statistical Quality Control
Roulvfideossitunoy 208263 %30 208264 Wia 208272

ANNdIAYTeIERAluN1SIANITAMAIN N1FeTUNEANURULUSIAEENaDA ATUANWATIE Rl
Tuwnugiiruay in3eaflonsadifdmiumuaununin wugiauaudmiudinds uuglimuaudimiu
Sneaiz N15IATIZRANANNITIT0INTEUIUNTS FnddnuilunsyuiunsnEs wnun1stndet1adiienis
gousy nadifnviunumsiniegaienseessulilutlagtuuas maUssondld

Importance of statistics in quality management, describing variation by principles of statistics,
important distributions used in control charts, statistical tools for quality control, control charts for

variables, control charts for attributes, process capability analysis, six sigma in production process,

acceptance sampling plan, case study of the current acceptance sampling plan and its application.

2.60. 380 (208380) waniesduisaiunisisesdusu 3(3-0-6)
STAT 380 : Introduction to Operational Research
Soulufidasinunou - 208263

arwiidosiufenivisnitedndunululiymidmnssugaamnisadell - uidgmilagld
wuusrassmadaaans n1slusunsudadu wuudraeuieafunisvuds nguiveanalunszuiunis
Andula nquiuaneetaznsinasduulym

Introduction to the methodology of operational research in modern industrial engineering
problems. Problem solving by using mathematical models. Linear programming. Transportation

model. Games theory in decision making process. Queuing theory and simulation.

2.A8. 203 (209203)  : \ANlgAEIMNTIUUDIAY 3(3-0-6)
IC 203 : Introduction to Industrial Chemistry

Seulvfidosiunoy 203113 way 203117
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wedafiugiumaeiigaanunssu gaamnssudlnsidonuarlasiail gaamnssunodines
gnaminssulavy gaamnssuigndin nsvhauveamsioleth roumsawes oy wiesTngamgd 1
warNa sEUUAIUANSRLLLA daseuiseluufasenedl nsmivaukazni1sdaniIsasuaiivlulswuy
geamngsu anuvasadelulssnuanaivnssy dnsUnsuasnsndadunatya

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)  : UuRnIsialignanunssutionu 1(0-3-0)
IC 204 : Elementary Industrial Chemistry Laboratory
Roulvfidewinudoy 209203 %39 awzilsussuniaunu 209203

ASmsENansLAdl ﬂ’]'ﬁﬁ’lﬂ’]uﬁﬂﬁlﬂﬂﬂﬁllaﬁ’] ﬂ’]'ﬁﬁ’lﬂ’]ﬁ‘U@ﬂLﬂ%@ﬂ?ﬂU ')'1?53 LaglNY NITNINIUTDIUINT
gnsnisivanuugnasy Msasisuasiieuinasgiumesiuduila seuuaiuaudnluda n1sudallnsidey
nsnsIiaavdanaainegiesdie n1shenlanganduus MIKAmATeITURLNILaZIAGEU NMIASEILAY
nMamdnuazanzeesiuiuiAzen matidaanminde uagmatdaveadend

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. 252 (209252) : wsfiniiennsneadeuasiwsiiniiesiumaiia 2(2-0-4)
IC 252 : Constructional and Technical Ceramics
Soulufidesinunou - 209251

undAgIiueTdniion15nease MSHEALALEREIYNTIUEY NMINARLALENaIMNTTUNTEIUBY
NSHARLALENANMNITTUAVA uazlwsinienuwmatia
Introduction to constructional ceramics, brick production and industry, tile production and

industry, sanitary ware manufacturing and industry and technical ceramics.

2.A8. 262 (209262)  : UftRnmswsiinilenisneairauasigsiiiniesumaiia 1(0-3-0)
IC 262 : Constructional and Technical Ceramics Laboratory

waulvndasiunay awmzlgundaunu 209252
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n1sUsuanmingivuavimaiianisinseuiilodiunay NIHEALATEAAINNTINDT N1THEALAY
PREMNTIUNTELUBY NMINARKAERAINTINAUAMI Laslsdinieaumnailn
Raw materials treatment and body preparation techniques, brick production and industry,

tile production and industry, sanitary ware manufacturing and industry and technical ceramics.

2.A9. 304 (209304) QUUNAANENTUDILANYAEINNTTH 3(3-0-6)
IC 304 : Thermodynamics of Industrial Chemistry
Roulviidosiuney - 206112

nnitugrumsguvmaenans ngdedl 1 warnsUssyndld nodedl 2 wasnsUszgndld aunatpane
AUAAQUVNARIANTVDITTUUATNAY Wazaunagavnaransvasisenail

Fundamental laws of thermodynamics, first law and applications, second law and
applications, phase equilibrium, thermodynamic equilibrium of multicomponent mixture,

thermodynamic equilibrium of chemical reaction.

2.9, 322 (209322) WARLaNN5IN 1 3(3-0-6)
IC 322 : Metallurgical Chemistry 1
Soulufidesinunou 209201 wag 203321

unthiAgAulannssunazauns msusaus samwamanslulannssy uuamiun sadu-toadauey
LWL daunamansveslfizenailunsidsuduusidulany Fownadlulannssy QUIRGN
NTEUIUNITHEALANZAIYANTOU NTUANYINTITUENIaNEAI8AIIUTOU NTZUIUNITULENIANTAIBNITUL
nsalAnwINIsuenlangmIen1sse nszuaunsuenlangaiglnia nsdAnwinisuenlangaieliil wag
nsdifinwgnannssulanslulssme

Introduction to metallurgy and ores, ore dressing, metallurgical themodynamics, Richardson-
Ellingham diagram, predominance diagram, kinetics of chemical reactions in changing of ores to
metals, fuels in metallurgy, slags, pyrometallurgical processes, case studies of pyrometallurgy,
hydrometallurgical processes, case studies of hydrometallurgy, electrometallurgical processes, case

studies of electrometallurgy, and case studies of domestic metal industries.

2.A9. 331 (209331) Woawuazimaluladidomaa 3(3-0-6)
IC 331 : Fuel and Fuel Technology
Roulvfidowudoy 203203, 203207 waz 209201

d1uiiu Ulnsideu LagufasTsuyi nseuiunsuadn demmuadinizvesdomas Jsneaeulay
wesle Nsvindewmadliusans Wendsarenn wandeunds et msldwamaduinieseud uag

amzdafiwiarnsauadlunM s ingidemas
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Coal, petroleum and natural gas, production process, specification of fuels, testing method
and equipment, 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)  : UHURANIINITIATIERTOINES 1(0-3-0)
IC 332 : Fuel Analysis Laboratory
Roulefidosidoy 209331 Wiseawztiyuisguniaunu 209331

AInduleLeaiy MIleszinsendunuazsaiun n1siannuiule Msiaauviinuazsui
Auniln N15ingATu Yaluan wazaugwIgefle nMsingneslidusasdyidfiwa n153AsIzinin
msUsLLasdN MsiasaniunaTedomds msmegeunsinnseu mMwsEReamiley measze
YSinamugiusaznsinrianuiou nsinganuln 9adnll uazgainaiu nsiwaeiuia n15naen
LUUTlTees uasmseTsiUSinansneuLazh

American Standards of Testing and Materials (ASTM) distillation, proximate and ultimate
analyses, vapor pressure measurement, viscosity and viscosity index measurements, cloud point,
pour point and American Petroleum Institute (API) specific gravity measurements, aniline point and
diesel index measurements, carbon residue and ash analyses, fuel color determination, corrosion
test, gum analysis, sulfur content analysis and calorific value measurement, flash point, ignition point

and smoke point measurements, gas analysis, Fischer analysis, and sediment and water content

analyses.

2.A9. 341 (209341) gaannIsuUlngad 3(3-0-6)
IC 341 : Petrochemical Industry

Roulvfidessinunion 203203 waz 203207 waz 209201

amsnmesgnavinssudlngadl Tagiv msndudlasdeunaznssuiunmstlased mswenfiie
ssaeR nsndaeddusinasieiuitldldlelnsaivey msndnieddusianaskeiungumnaiy ngu
Towadtunaznauozlsusin uaznsduunsndunenvemasilalasasveudmsugnamnssuiinsied]

Overview of petrochemical industries, raw materials, petroleum distillation and
petrochemical processes, natural gas separaton, production of chemicals from non-hydrocarbon
feedstock, production of chemicals from paraffin, olefin and aromatic feedstock, distillation

calculation of hydrocarbon mixture for petrochemical industries.

2.A8. 342 (209342) UuAn1sUlnsiAll 1(0-3-0)
IC 342 : Petrochemical Laboratory

woulvfdasunay 209341 %328 UgUNSauny 209341
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nsndudadudruiiuiv nmsndudiduandinsdeuiaiaan nsuanfidisauieunes
nandueitlnsed nsuandiriefisefisevemdnduntinsed eondnduveseuluie Alalasdiutu
Y89La7IaluuTU ﬁlamﬁuuasﬁla‘mﬁLu%“umaqLamuaa DONTLATUUIEIUVDITLNY LLaSﬂ’]iﬁ’ﬂLﬂi’]gﬁL@ﬁ
VG

Fractional distillation of crude oil, fractional distillation of petroleum distillate, thermal
cracking of petrochemical product, catalytic cracking of petrochemical product, oxidation of
ammonia, dehydrogenation of ethylbenzene, dehydration and dehydrogenation of ethanol, partial

oxidation of methane and systhesis of ester.

2.A9. 382 (209382)  : GEVELIHDH 3(3-0-6)
IC 382 : Polymeric Materials
Lf'iau‘lﬂjﬁﬁaachuﬁau : 203323 uay 203327; w’%ammm'mLﬁwawaamﬂ%m

AuURY9INDRLUDS WMANANISNANDALNDS LNOSUBNANERN LNBSUBLYNRINDRLUDS ANTLAULAY
anvRdanaveanediuas 819 wazdulodauasie
Properties of polymers, polymerization techniques, thermoplastics, thermosetting polymers,

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

2.A8. 402 (209402) nssaisenuazaseufisenluanamingsy 3(3-0-6)
IC 402 : Catalysis and Industrial Catalyst
Roulvfidossitutioy 203321; W30 203323 uag 203324

n1sedunIenIenInLaznIaail N1sUsEgndnIsseuasendnisesnuuuUfnsal n1ung N3
douduiudvaadusauisen waznsudadussujisenlugnaivnssuwasnisfinwdsesufisen
Physical and chemical adsorption, application of catalysis to reactor design, diffusion, catalyst

deactivation, and catalyst production in industries and catalyst studies.

2.A9. 423 (209423) wdilannssy 2 3(3-0-6)
IC 423 : Metallurgical Chemistry 2
Lf'iau‘l%ﬁél’aaei'mfiau : 209201 uaz 203321; %30 209201 uaz 203323 uaz 203324

unmumwieatulasiadsernen fusy Tastasamanuazanuunnieswuusne 9 unth ieatula
NNTTUNIBAIN AszUIUNTATilunITnaslany nszurunisiadlulannssuns nszuauniseiilunisiedou
langlasnisguiou nszviunisniilunisiedeulanglaunisanasauainle nswndouiialanemeaisall
nsyulavgdagliin nszvaunsialumswuedeuialans nszuaunsiaflunsdauusinlansuuudug
nszvrunsaiilunisdelany nszvaunaeilunisedoulansuutandu naleseiduaiidesdiuly

geanvnssulave uaznsadlfnwnszuiunmsiailannssulugnamnssunigludseina
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Review of atomic structure, bonding, crystal structure and defects, introduction to physical
metallurgy, chemical processes in metal casting, chemical processes in powder metallurgy, chemical
processes in metallic coating by hot dipping, chemical processes in metallic coating by vapor
deposition, chemical coating, electroplating, chemical processes in metallic spraying, chemical
processes in other types of metal surface modification, chemical processes in metal joining, chemical
processes in coating of metals on other materials, basic chemical analysis in the metal industry, and

case studies of metallurgical chemistry processes in domestic industries.

2.A9. 424 (209424) N13ANTBULATNITAIVANNISAANTDU 3(3-0-6)
IC 424 : Corrosion and Corrosion Control
Reulvildesunou 209201 waz 203321; %38 209201, 203323 wag 203324

'
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audRvesanuaruisensevinedaniudwinaey oendadu nsfinnsouvesansazaneii sUlUY
284n150ANTU N15TBIAUNITAANTOU NIFINDATINITAANTDULALIONAGBUNISAANITOU kaznIaANE
\Rerumsiansouuaznismuaunsinniou

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. 427 (209427) UuRn1swadilannssu 1(0-3-0)
IC 427 : Metallurgical Chemistry Laboratory
Roulvfidewinudoy amzilounion 209423

nsehaus nswenlanedoaudou nsuenlansieaisazatstiuarlviin nnsndelans nns
wndeulave msdiauUsinlansuuudug madoulavzuuiandu uazqanaiinszs

Ore roasting, pyrometallurgy, hydrometallurgy and electrometallurgy of selected metals,
metal casting, metallic coating, other surface modifications, metallization of other materials, and

microanalysis.

12.A9. 442 (209442) - n19LaU A3 TeWUS 3(3-0-6)
IC 442 : Heterogeneous Catalysis
Roulvfidewinudoy 209370 %39 209401

unuazuuAniiug ity Msgadunianteninkasnisall fasaUfizeIdsiugLazn15LI
Ufisen msuszgndnsisslisengniseenuuunsesufingal nsuns nsdnduseuisenlugaaivnssy

nMyinTeaudilardnueanizvedusuisen waensdeuiuliudveiuseUfise
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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.

2.A9. 443 (209443) WadaLaanadssnisUlnsLal 1(1-0-2)
IC 443 : Selected Topics in Petrochemicals
Soulufidesinunou - ANUANUAUBDUVDINIAIY

Wdeiawmasaiullnsmdnlilafileneglunsyuinidvn a.ae. 341 (209341) vdeniianassay
Weatesiuanudeinistagiuvesenavnssutinsaiilulssmelng
Specialized topics in petrochemicals not covered in IC 341 (209341). Topics are selected on the

grounds of their relevance to the current needs of the petrochemical industry in Thailand.

2.A9. 452 (209452) wsﬁn%’uga 2(2-0-4)
IC 452 : Advanced Ceramics
Soulufidesinunou - 209351 wag 209361

unhiAeafufanesindugs nssviunsdasnindugs mawandn Svswaraluvediassatg
qamaseautAvesiintugs audhuasnginssuveaeniintugs way Taguasesiin

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.A9. 454 (209454) AerFanILazinalulad Yuun 2(2-0-4)
IC 454 : Science and Technology of Cement
Soulufidesinunou - 209351 wag 209361

Usgivesmamdnyudiuudiaranunivimamalulagniseanyuiiuud mswdnyudiuuddesn
waud NMIndayudnuifivaviazyuduudnuln nsudaduuidlenediwes jisenlamsturesudiuud
yips1a wazmsldusylevivesyufiuudyiinme

History of cement production and technology advancement of cement production, portland
cement production, production of special and fire resistant cements, production of geopolymer

cement, hydrations of various cements, and application of various cements.

2.A8. 456 (209456) wNuazduILa 2(2-0-4)
IC 456 : Glass and Enamel

Soulufidosinunou - 209351 wag 209361
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unilAgfuIneImansiazialulaguesndnduainiiuazduime s55urfLazlaTas e’
anwazaNIzLarauURTa L mi‘vﬁLLﬁaLLazqmaWMﬂiiMLLﬁi UL LAaZNIINANDUILLA
Introduction to science and technology of glass and enamel products, nature and structure

of glass, characteristics and properties of glass, glass making and glass industry, enamel, and enamel

production.

2.A8. 462 (209462) U uANsiesfinvuga 1(0-3-0)
IC 462 : Advanced Ceramics Laboratory

Roulefidosiudoy amzilguniaunu 209452

Pamiawieriunssuaunsmansniintugs JagmiewAstumawndnssfintugs dam
ﬁmmﬁ'mﬁu%m%waﬁﬂﬂmmiﬂ'ﬁqa%fwﬁ;ammiaauﬁammLszjiflﬁﬂ%’uqa wazdamiieuiAafuandiuay
wqaﬂiimammﬁﬂ%uqq

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.A8. 464 (209464) UfuRn1simenmansuazimalulad@iuud 1(0-3-0)
IC 464 : Science and Technology of Cement Laboratory
Reulviideswiuiou awmezideuniouiu 209454

TgRvvesuTuudlesauaud mawseningiv nMswiyuduudvesauaun nsvinduyuduud

Uasawaud nsuayudiuuilainuaun wazmsmegdeuyudiuuivesnuaun
Portland cement raw materials, preparation of raw materials, burning of portland cement,

cooling of portland cement, portland cement grinding, and portland cement testing.

2.A8. 466 (209466) UuRnsuiuazduiug 1(0-3-0)
IC 466 : Glass and Enamel Laboratory
Sovlafigewiudoy - amzisuniouiu 209456

§ITUVIALALLATIASI9VDILAY NITMIANEULANIELAZANURVDILAD NISYIWAT NISHIANTULANE
LAZANURYDIDUILNS LazNSHANDULYA
Nature and structure of glass, characterization and property determination of glass, elass

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

2.A8. 471 (209471) N159aNLUULSIULAL 3(3-0-6)
IC 471 : Chemical Plant Design

Seulvfidosiunoy 209370 way 209376
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N1399NLUUNTFUIUNITTIMUIANVBILTNIURAAIMNTTUAT N1TBDNRUUMINIEUATEAT N3
PONLUUMNEKEN N15DBNKUUNLILLANUAIUAIUTOU WALLATHIANANSNITUIUNTIAL
Conceptual process design of chemical industrial plant, design of chemical reaction unit,

design of separation unit, design of heat exchanger unit, and chemical process economics.

2.A9. 483 (209483) WAlUlAgNTZUIUNISHANNANA I NDALUDS 3(3-0-6)
IC 483 : Polymer Process Technology
Seulufidassinunou : 209382 38 262381

NMIPALUUTLALTISN MsEALuUTiaaIelou NMIBALUUTLAAN N1T8ATA ATEALUUANLT N15TY
sUMBALTOU N33R N1FEALUUBTHATLY N15Uae N15INLH NMsiediou nisesulenni uAseInaLay
- y ¥
JTULANEATLIR LLagﬂ’ﬁ{]ULEﬁﬂ,S
Compression molding, transfer molding, injection molding, extrusion, blow molding,
thermoforming, calendering, rotational molding, casting, foaming, coating, fiber-glass reinforcing,

machining and finishing, and fiber spinning.

2.A9. 484 (209484) adaiiandssnianalulagnaiiues 3(3-0-6)
IC 484 : Selected Topics in Polymer Technology
Soulufidesinunou - ANUANUAUBDUVDINIAIY

shdefimuintumeluladwedmesiililaiidomoglunssuinin 2.me. 382 (209382) wie waw.
381 (262381) uag 2. AB. 483 (209483) Wie wasl. 481 (262481) shfefidenassazifendasiuanudonis
Jagtuvesguamnssunediwesiulsunalne

Specialized topics in polymer technology not covered in IC 382 (209382) or PMR 381 (262381)
and IC 483 (209483) or PMR 481 (262481). Topics are selected on the grounds of their relevance to

the current needs of the polymer industry in Thailand.

2.A3. 485 (209485) UfuRn1smalulagwediues 1(0-3-0)
IC 485 : Polymer Technology Laboratory
Soulefigosinunoy awmzidoussundaunu 209483 %5 262481

ﬂﬁiﬁugﬂwaﬁmaﬂm%ﬁmié’@LLUU%‘Q@%@ ﬂﬂi%ugﬂwaaLZJE]%I@EJ%%ﬂ’l'ﬁé’@LLUU‘Uﬁ@LLi\Teﬁ'@ ﬂ’l'i‘ﬁugﬂ
wsin wedweslagldgania nsidounanedwoslneitugdlawdu mstudulodenuuden mst
dledeuuurasumainaymsiadule nsndaneduefaiuns MIvadeuiinauaznIenINIeINea
WOF INEINITTUAVDINDALUDT LazN1TNa0DNDNTLITU

Polymer forming by injection molding, polymer forming by compression molding, polymer

sheet vacuum thermoforming, polymer powder coating by fluidization, monofilament wet spinning,
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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) weluladdme 3(3-0-6)
IC 486 : Textile Technology
Seulvfidosiunoy 209382 130 262381

UsgPuazanudiugiu dulsdmenarantfidulodme nsvviumsndnduinounsdh deuuay
nstfoudene msfuiuazmsuisdiadme meaouantidame nsguainundme wazinaluladuas
ui’mﬂiiﬂuﬁgmmmimawa

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.

2.9, 201 (210201)  : TageansiUasdu 3(3-0-6)
MATS 201 : Introduction to Materials Science
Roulvfidowudou 207104 %39 207187

uniAeafuanmans fngAuuaznineinsndsanu viinvesian lasairsvesian audfivesian
AudiussEnilanaiganALazaudRvesian Mmadenuazeaniuuian

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, materials selection and design.

ANZAAINTIUANENS

qf.0. 181 (254181) nsi@sunuuimnssudmiuginlednAnundaanss 2(1-3-2)
ME 181 : Engineering Drawing for Non-Engineering Majors
Roulvfidewinudoy Taigi

nMsdguuuuidnus nsldiaiesdle@ounuy nsadisglisviade nadouluuaiwate nng
MuUuAYWIA NMSsuLUUMNAnLazUaentiu nMslsunwaudawuulelsmnsalazdoUdn Madsunn
LUUELNG WUUEUY

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

section and convention drawings, isometric and oblique drawings, sketching, working drawings.
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6.0, 383 (254383) N15OYINENAIY 3(3-0-6)
ME 383 : Energy Conservation
Woulvndasmunauy UnAnwITUIN 3 dusuinAnendlddveniAinssuiAIaIna

N3RUSNYNAIU wifeler wazszuulianudou szuuloth wasAsALIEAN SPUUNANAINY S2U
HVAC szuuaeniiasiy kagszuualiunINsou

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) FTUUMSIABUFUNE Y 3(3-0-6)
ME 483 : Energy Conversion Systems
Woulvndassunauy UnAnwTUN 4 dusuinAnendlddveniAinssuiAIaana

nsUszgndmameslailauniind msauna Uiiseed uazieillawdndlussuumsivasusundanu
MMIANNAALATIZN N19NTTAIBAITITNSINU LAZLUAITIINAINUVDITTUUNSNIUA) nswbvsideumds
Sun3d iolimuSeunazidinu nsruIunsRAnemasiruarveunanna L wasuLawIRAng
MsmvALLafivTiAnansTUUNMSUABUFUNE 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.

9.5, 211 (256211) AAINTIUWL BT UIAY 2(2-0-4)
MN 211 : Introduction to Mining Engineering
Soulufidosinunou 1addl

unihluiRfunsvimiioss wssgmanfnflioans ngmunedumiieas vénvesnisdisg
nMsiwwINsImiles MsUFURnuinviles Usenausienisiang n1ssedn nsandes naransvesiy
uanIIASY M5Lazglaed Udes Mensunuauiiily uagiimevimileauuusine egnada

Historical survey of mining, mine economics and laws. The principles of discovery,
development, and operation of mineral properties including blasting, materials handling, rock
mechanics and support, shaft sinking, drifting and general work organization. Brief introduction to

mining methods.

AEUSHNIS5INA
Us.N9. 244 (703244) A15ANNISAISHNAALAZNITALTUIY 3(3-0-6)
MGMT 244 : Production and Operations Management

Woulvndasunauy 703202 #39ANUAUIUYIUVDINIAIYY
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NN MIAELOY kagMIAIuANNIHERFUALarUINNT anulaluTeulunisudedy nagns
WAZHARNIN N1TIANITAAN N1999NLUUNAAA MY N1T89NLUVUIAIT N1T9DNLUUNTZUIUNITLAE
wmaluladfifsadasfunisudauaznsdiiiuny nsnunuiidanisudn msuimslasinis msdanislad
aaﬂﬁLLaﬂs&quu ANSNYINTAL NFIANITAUAIAIAGS NITINUHUNITHARTIY N3N UAIIUABINITIER
warnineIns menginisdndulafoiniedlodeinanasidnunin

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. Aggregate planning. Material
requirement planning and resource requirement planning. Decision analysis using quantitative and

qualitative tools.

AMSLASYFAENS

ffl. 443 (751443) : \ATEFANENTaNFINNTTY 3(3-0-6)
ECON 443 : Industrial Economics

Roulvfidessinunon 751102 %39 751106

5?1‘1‘:}5]48LLa%%’ﬂ‘UL“UWU@Qﬂi%U’JUﬂ’]iQ@ﬁ']MﬂiiN LL'U'ULLN‘LJ?I’PJQﬂ']iLa'UIWWNQﬁ]ﬁ’mﬂiill Iﬂiﬂﬁ%’]ﬂ
WaEMIYIVTNTIYegAaYNTTULAL A VNTTHANTUS N1SAVUALMEIEAATNTTY
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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