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2KNT T ENKLNnE| N
ROTTgnRIOKAT T
AOTTT NE®EK| nNIT LRrFLNrEI NJiI Qo] RT T
AOT T T NE®EK|) nNI LRDr I O1r KnijNi Ok NO L[]
AOT 71 NE®EKIT NBEeating)RET K T NEL Q6] RT L
AOT TT NE®EKI NEFNT ST I Kol RIT
Alln’O\T&.KNT,nl,O,,,,,,,,,,,,,,,,,,,,
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3, TOEKNT I T1 NgN
@ Jinl NgNLNEI NTAr | e 30 T nijJ ENT
General Education 30 Credits
(1.1) NgNT AEenT oRT nij ENT
Required Courses 24Credits
11.BknnJi NgNAONT ENKI nhBNhhEENE
Learneeon 15 Credits

00110:J, 101 ij NI NI AIEEK | 1 I 3RO6
ENC 101 Fundamental English 1
00110:J , 102 ij NI NI A2EEK | 1 I 3206
ENC 102 Fundamental English 2
00120:J, 201 ENKIF nNI 6 gNEI 3206
] KNLNT T Nj K
ENC 201 Critical Reading and Effec
00122t , 225 ij NI NF AEEK | &I 3206
61 eé61 6kj i
ENC 225 English in Science and Te
Context
20410C1 , / . .61 €61 6 k] ALNK 3BO6
CS 100 Information Technology ar
Life

L1Bknndl NgNhRONI ENKI A AT INA injEE RNTE
InnovativecCeator 3 Credits
20119(1 , 190 ENKeé Nh Il J nNEJ Al 3806
LRr FLNKI NEI NTJ
SC 190 Critical Thinking, ProblemGolvi
Science Communication
11BknnJl NgNhROeNTl ENKiI nfei NR hEENE N
Active Citizen 6 Credits
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14010¢ K, 104 ENKOS ] RT 1 k6 J NI E 366
PG 104 Citizenship

201111 , 111 6k EOI n EIl NT j NL N 3866
SC 111 The World of Science

@2) NgNoknRIE 6/ Tnij ENT
GE Electives 6 Credits
E 6T "NELNE| NOokNIFEOKng NEEKKNT I 1T N§ & &

Sudenmust taeleadcredits from thgssupgibé followE courses.
12.BknnJi NgNhAONT ENKI AhT NT AE| NEN
Learner Person
.71, 103 ENKKOOGL NKLIT 6T L (38086
LS 103 Information Literacy and Informa
Presentaflon
0111523 , 152 e KNj LNLT KQd 1 Dr | 366
PHIL152 Ethics for Good Quality of Life
70210171 7 101 ENKOENT &I gnl NT | 3806
FINA101 Finance for Dally Life o
12Bknndl NgGNhONI ENKiI Ahl NI nE|] NEN
Innovati@screator
063101 , 101 ENKOKA]J T KOBGs6 1 Nr3es
EDCI101 Learning foleeklopment
210100 , 1100 6k EEéF El nL hn 3BO6
MAT100 World of Materials
703103 1 103 ENKOG|] RT j O©)] KNE 3366
MGN103 Introduction to Entrepr@reliBinsjy
75110CL L ,100 O L KI gL NLT KQEl § r3goes
ECO100 Economics for Everyday Life
888107 | ,007 ENKOKNr JT ©1 1 n KE3R06
DIN 107 Business Startup on Digital Platf
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128knnJl NgNhRONT ENKiI nhT NT AEIl NEN

Active Citizen
01220¢3 , 200 & NT F NL N 180
RE 200 Mind Volunteer

@Y Jinl NgNOo G1 NN
Field of Specialization
OO@| 1T 0/ 08ednlknT LNIEXKI®IN] MG M ] ENT
Plan General Industrial Chemistry a minimum of 10Zredits
OO0O®j T O0OI NTJ NLNLT K@EGMNIk &6 jE/EmDK NG O @ & O
Pla® Silicate Science and Technologyminimum of / 3Credits

.1INOET 20T nij] ENT
Core Courses 2 Credits

20210:1 , (101 gnl I NI §J N1 DRI 3(D6)
BIOL 101 Basic Biology 1

20210:1 , (103 | GNT AL NENKQgTr 1(€80)
BIOL 103 Biology Laboratory 1

20803 | , 103 ok A | ce) 3(D6)
CHE 103 Genel@hemistry 1

20314 |, 104 6B 4O e 3(D6)
CHE 104 Genel@hemistry 2

20317 | , 107 | GNTINAONIEGK & € | &t
CHE 107 Genef@hemistry Laboratoi

2078 | , 108 | GNTIAAONIEGK 8 ¢ /| &
CHE 108 Genei@hemistry Laborato!

20323t , 235 6eJinl NO&KNNT 3(36)
CHE 235 Analytical Chemistry

20328¢1 , 288 | GNT nT NENKO € [ &t

CHE 288 Analytical Chemistry Labc
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20410:1 , 1102 ENKI N0 €& KNNT C 3(25)
hONI 61T él Né Ok
CS 102 Intelligent Data Analysis: .
Techniques and Applicatic

206111 , (115 Oeé K &aOKKmMU | NO 325
MAT 115 Calcults Natural Sclence

20611¢1 , (116 Oeé K& DO KMl | NO ° 3p25
MAT 116 Calculus for Natural Scier

2071171 , 1117 | GNT AT NENKWJF | &t
PHY 117 Physics Laboratory 1

2071871 , 1187 DI NEL QO 3(D6)

PHY 187 Physics 1

22) NgNo I E
Maj@ OO0 00000000000
000j1®6JnAl nT LNIEKKJtednl e} ] B InNIOj ENT
O O Blan 1 General Industrial Cle@icagndihnOdd O O730redits
Oj20 QT J NLNLT KGNk &6 T 6k NE e MIOJ6 KN Tn
Plan ilicate Science and TeChDdE@IrAum of 740 redits

~ r'e ~ ~ .

Among the credits earned from the major courses taken, a minimum of
be from the advanced lev@8o@dbsee/hich at least 18 credits must be from the
level courses

O, )ONHGNOD ET NEEAT AT ni ] ENT
Major Requirement 2 Credits
20322:1 , € 222 6e€JNnNO6GgNENHhL NEL T 3(36)
CHEM 222  Physical Chemistry 1

20322¢1 , € 228 | GNT AT NENKo6eéJno/ &'



CHEM 228

20333:1 , é

331

CHEM 331

203331 , é

337

CHEM 337

20834(1 , L
STAT

209201 , é
IC

209251 , é
IC

20927:1 , €
IC

20927.1 , é
IC

209301 , €
IC
20930:1 , €
IC
20930:1 , &
IC
20949:1 , é
IC

25330:1 L,
ENV

255321 L ,

346
346
201
201
251
251
271
271
272
272

301
301
302
302
303
303
498
498
303

303

323

21

Physical Chemistry Laboratory 1

ENKI N6 & KNNTI gl NE 3(36)
Instrumental Methods of Chemice

| GNT AT NENKENKI N/ & °
Instrumental Methods of Chemice
Laboratory

LT NT NLnl Kni 6éJn 4(36)
Statistics for Industrial Chemistry

] KNINBLAJI AT T Q1 3(D6)
Chemical Stoichiometry

O GKNIJNEOGT DRI ET ©2(D4)
Introduction to Ceramics
'Tnij|] GNYT AT NENK 3(26)
Unit Operations of Industrial Chel

] GNT AT NENKI T nlj/ &'
Unit Operations of Industrial Chel
Laboratory 1
5eJRAEKNT I T ENKI n 326)
Industrial Process Chemistry

] GNT AT NENKG6eéeJnE/ &'
Industrial Process Chemistry Lab
ENKI NkNE|] HNSG Gi1 N 3(D6)
Characterization of Industrial Mat
LAJJT NSeJAlnT LN/ &5
Seminar in Industrial Chemistry
ENKENhENKLNr EOI 3(36)
T LNI EKKJ

Environmental and Safety Manag
Industry

ENK] KNENAT é€n#ij Ni 3(96)
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IE 323 Introduction to Quality Assurance

Lnl KAT O] TENKLNEI NOTT | ET NG

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

20949:1 , € 493 ENKI t+ EENI GBIl 6KEEO&®"'
IC 493 Industrial Chemistry Training

209491 , € 497 | PGI NI NOL| T NEOoe2&¥P"
IC 497  Special Problems in Industrial Ch

Lnl KAT Oj T ENKLNE| NOTT LT ENG

For cooperative education plan, it is required to register

209491 , € 494 LI ENELnNnE| N 40T nlj
IC 494  Cooperative Education

222DNGNSIFET AEenT 6 kNI E
Major Elective Requirement
E 61 NELNE| NOKkNIFEOGKA]T OjT & OjITI
Choose Plan 1 or Plan 2 as follows:
Oj 1T O/ 0O06eJnlnlT LNIEKKJIT n a7l den
Plan 1 General Industrial Chemistry 17 Credit
2032031 , €203 6eJnl NT 1T Kinj o/ 3(D6)
CHEN 203 Orgarihemistry 1
203207 1 , €207 | GNT AT NENKoeJnlk N/ &'
CHEN 207 Organic Chemistry Laboratory 1
2092701 , €270 | KNEGENKH#®QT nNj 6 3(36)
IC 270 Transport Phenomena of Industrial C
2093701 , €370 6 éJnékl qQOK NENKI I 3(36)
IC 370 Kinetic Chemistry and Chemical Ree
2093751 , €375 T I nl J ] GNT AT NENK&é& 3(D6)
IC 375 Unit Operations of Industrial Chemis
2093761 , €376 ' T nl 7] GNT AT NENK&é& 3(36)
IC 376 Unit Operations of Industrial Chemis
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2093771 , €377 | GNT AT NENKI T nl j ] '/ &'
IC 377 Unit Operations of Industrial Chemis
2
Oj T ANAQMLNLT KQGNKk NS ET Ok Nx&3T lerpl
Plan 2 Silicate Science and Tchnology 18 Credit
2092541 , €254 EKNT I T ENKj Kk NT 6 GK 3(®6)
IC 254 Production of ConventionahQatastiy
2061 |, €31 I NI J NLNLT KQGNk NG 2(D4)

IC PH1 Silicate Science 1
2093521 , €352 1 NI J NLNLT KGNk NO 2(D4)
IC 352 Silicate Science 2
2093581 , €358 01 €61 6 k] NENKI T O 2(D4)
JNE
IC 358 Drying and Fectgnology in Ceramic F
2093611 , €361 | GNT AT NENKI NTJ NL 1(0)
IC 361 Silicate Science Laboratory 1
209362 1 , €362 | GNT AT NENKI NT j NL 1(0)
IC 362 Silicate Science Laboratory 2
209368 1 , €368 | GNT AT NENKOGT €61 6 1(0)
i KNT 8 GKNJNE
IC 368 Drying and Firing Technology in Cer
Laboratory
2094551 , €455 61 é61 6kj noekNET O 2D4)
IC 455 Glaze Technology and Ceramic Pigr
209457 1 , €457 ENKOG 1 Nr J] KNLNT T N 3(®6)
6 GKNJINE
IC 457 Production Efficiency akshiQaradéyadn
Ceramic Products
2094651 , €465 | GNV AT NENK3T ¢671 6 1(@80)
IC 465 Glazeechnology and Ceramic Pigme
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22ONGNSIFESGkNIFE @inl o] B NI] ENT

Major Elective a minimum of 15 Credits
6h] 6 kNI EENEEKNT I TI NgNoeJnlnlT LNIE
Choose from the following BuhjstigloChemistry (I1C):
209203 | , €203 6eéJnl nT LNIEKKJC3®6)
IC 203 Introduction to Industrial Chemis
209204 | , €204 | GNT nT NENKOG éJn | 1(60)
IC 204 Elementary Industrial Chemistry
209206 | , €206 el NJ] kIl hijnj EKNT 3(D6)

Lnl KAT 6edJnlnl LD
IC 206 Chemical Process Safety and Ci
Managenientndustrial Chemistry

209252 | , €252 O GKNJNEOG! DNr I ENEkK2(D4)
IC 252 Constructional and Technical Ce

209253 | , €253 ENKj Kk NT 6 é&KnDr | Ec¢2(D4)
IC 253 Production of Pottery

209262 | , €262 | GNT nT NENKO GK N J1(&80)

ENI OT el Né
IC 262 Constructional and Technical Ce

Laboratory

209263 | , €263 | GNT AT NENKOG é KNDr 1(680)
IC 263 Pottery Laboratory

209331 | , €331 0 gNRI &1 K NEOK NG I 3(96)
IC 331 Fuel and Fuel Technology

209332 |, €332 | GNT nT NENKENKI N1(0)
IC 332 Fuel Analysis Laboratory

209341 | , €341 I nT ULNI EKKJ ] hu6 T k3(D6)
IC 341 Petrochenmimdlistry

209382 | , €382 |1 ALhni I k NOJI KA 3(6)

IC 382 Polymeric Materials



209403

209404

209405

209406

209422

209424

209442

209444

209451

209452

209453

209454

209456

¢ 403
403

¢ 404
404

¢ 405
405
¢ 406

406

¢ 422
422
¢ 424
424
¢ 442
442
¢ 444
444

€451
451
¢ 452
452
¢ 453
453
¢ 454
454
¢ 456

61 €61 6k] "N ENKHh OF 3(D6)
Adsorption Technology for Watel
Wastewater Treatment

61 €61 6k] NENKT Jr3(D6)
Circular Water Technology for Cl
Industry

ENKEOY YT EKNT I T EN3@®6)
Chemical Process Design and G
ENKOE®| PGITNG |NKEGE 3(D6)
LndKReéKO]
ProbleBolving for Industrial Chen
Software Package
6eJnékl EKKJO
Metallurgical Chemistry
ENKENnhEKNF T Ok NE 3(36)
Corrosion and Corrosion Control
ENKSKnE|] GNENKNT] 3(26)
Heterogeneous Catalysis

''nl & 8 6 KIKINBU KIGT 2(D4)
Selected Topics in Petraaigmice
Petrochemical Technology

61 €61 6 k] "GNk NO E2(D4)
Silicate Technology

3(6)

~

SGKNINEBART L OE 24)
Advanced Ceramics
lnLhnl T celd 2(D4)

Refractory

| NT 7 NLNLT KQOKk N ¢ 2(D4)
Science and Technology of Cem

51 eBEBIKOWNI NT N6 2(D4)

25



IC 456 Glass and E@aciehology

209461 | , €461 | GNT nT NENKOGT é 61 1(80)
IC 461 Silicate Technology Laboratory

209462 | , €462 | GNT nT NENKOS GK N J1(0)
IC 462 Advanced Ceramics Laboratory

209463 | , €463 | GNT nT NENKI nL hr1(0)
IC 463 Refractory Laboratory

209464 | , €464 | GNT AT NENKI NT | N1(B0)
IC 464  Science and Technology of Cem

Laboratory

209466 | , €466 | G NG Ind@HENKO KIiN | N 1(60)
IC 466 Glass and Ef@&deholdgporatory

209471 | , €471 ENKIF I EOT T 6 KEENTI 3(36)
IC 471 Chemical Plant Design

209483 | , €483 061 éeé61 6k] NEKNT | T 3(®6)
IC 483 PolymBrodud®socess Technology

209485 | , €485 | GNT AT NENKOT €& 61 1(80)
IC 485 Polymé&echnology Laboratory

209486 | , €486 o061 €61 6k] ALNr ET I 3(D6)
IC 486 Textile Technology

' KNF3KkNFESNEEKNT I 71 NgNT nt )l

Q choose from the following subjects:

110332 | €,332 ENKIFIFEOT T | k NT ij F3(25)
DESI 332  Product Design

203211 | , €211 6 é& J AINIRNIGINK /] q 0 &D'
CHEI 211 Fundamehtalganic Chemistry

203250 | , €250 6eJnLNr EOI hk & J3(®6)
CHEI 250 Environmental Chemistry

203315 |, €315 LJJINIT KOKNI AT TN 0&D
CHEI 315 Symmetry and Bonding

26

N



203316

203318

203323

203324

203327

203471

203474

203477

203478

206355

208345

210201

254181

254383

| , €316
CHEI 316
| , ¢318
CHEI 318
| , €323
CHEI 323
| , €324
CHEI 324
| , ¢327
CHEI 327
[ , €471
CHEI 471

| , €474
CHEI 474
| |, €477
CHEI 477
| , €478
CHEI 478
| , ¢355
MATI 355
[ , 1345
STA1 345
I, 1201
MAT: 201
| L,181

ME 181

[ L, 383

27

6eJnéeéel I KQhNOGT ¢0 &D'
Coordination and Organometalic

] GNT AT NENKo6eJnl/ &'
Inorganic Chemistry Laboratory
6eJNOGgNENNLNEL CO&D'
Physical Chemistry 3
6eJNOGgNENNLNEL CO&D'
Physical Chemistry 4

] GNT AT NENKo6eJnc/ &'
Physical Chemistry Laboratory 2

LIT AT NOKk NENKI NKO €D’
Properties and Characterization
Materials

] GNENKN] NOK NENKO &'
Reactgand Synthielgthods of Poly

] GNT AT NENKdeéJni/ &'
Polymer Chemistry Laboratory 1

| GNT AT NENKS e J i1 2(&0)
Polymer Chemistry Laboratory 2

| NTAGGNET nl 6k & C3(D6)
Numerical Method

ENKeéel T énJdeéntHi Ni 336)
Statistical Quality Control

| ALANLNLT KQ6T NF3(6)
Introduction to Materials Science

ENKGS&R] T OTT 1 NLIiO®&I"
| NLT EKKJ

Engineering Drawingrigigenng

Majors

ENKFT nKnEI Q1 knE3®6)



254483

703244

751443
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ME 383 Energy Conservation

| L,483 KNi T ENKO| kiirj I k3(36)
ME 483 Energy Conversion Systems

i'7,244 ENKEARENKENK] K N3(36)
MGN 244  Production and Operations Mane
LL,443 OSLK|I gLNLT KAl T L3(36)
ECO 443 Industrial Economics

23)I NgGN6T O&T ONJ '€ nl & ] B InNi ] ENT
Minor @ny) a minimum of 15 Credits
TAELNElI NTAarJneil NJ] KNLEéQe&NS K]
] KNENLJTI NI NTjJ Nknjognj] EEI JInodKt

I ©MFHINANENT O6h] éil NJoTl RI gI T el E
ENkkKkihIKAELOTIEd NN ESNIRT F nEO@In
Student who wishes to have minor may take courses correspondir
listed in Chiang Mai University announcement about minors being
CMU students for at@szdits with approvaaddemic advisor which

lead to addition of dt Breslits to total.

B JiT Al NGNOI KNI EJckIKnil €3 j @ITmN § ENT
Free Elective a minBrtracfs
'IN@ BRI NHIN] 8 EOKEKIALEKNY I T1T NN
KInLEKNu|Tledi|@m‘E@hﬂ£5”eEhbeihﬁR TTAl
1.0 K & O DQTheEH DEEK Nij Néel NgN- LNéNIi NgNC
2.0k 010T nl T6eNj] Oendl Eceh®hAET AR
1)okeT hl OKEO&I KkAEK®OIF] " OOLhRET nEOI
W/ia. . WLhEKNENKNANAT 1 DRT g NI
WiR ... WLhEKNEI T T NgNKNRAT L OE
2)0K&T Al EKNEO&I KAELNT ' OOLRET nEOI
330k&T Al 1T ONjJ] O&IKAET T nij' OOLRET nt



29

1,/ ,200LhEOG] T ENKLNEI| N
OjeJnlnl LNIEKKJI nr | cel
gART | 1 Tnar O
j NeENIKL nEI N T T n j NeENKLNE| NINITn
001101 J ,101,|ij N| NI nlE E k| 3806 [ 4J,102, [ij NI NI n2EEK | | 3266
ENGL 1] Fundamental Englis ENGL 1( Fundamental English 2
/2. K, T ,JENKSO|] RI | k| 3806 [20314 || ,104)|0k di | ce| 3806
RG104 | Citizenship CHEN4] Gene@hemistry 2
2021011 ,1®1|{gnl | NI §J N1|[3806 |[20318 || , 188]|] GNTINAANIEM|K { 1280
BIOL 10 Basic Biology 1 CHEMNE8l Gene@hemistry Laborg
202101 ,1®3|) GNT "L NEN 1880 |20661 || , EBF Oe k € Ok n L L n | 3228
BIOL 14 Biology Laboratory MATH6L| T KK2J § NT NO
Calculus for Natural Sg
20313 |1 ,183] 6 B aM | oe) 3®O6 | 2071171 ,1aT|) GNT nll NENK | &80
CHEMN3 Genef@hemistry 1 PHYS 1] Physics Laboratory 1
20317 || , 187)) ] GNTINAQNIEGY &80 |2071871 , 18T |1Jhl NE L QO 3806
CHEMN7] Genef@hemistry PHYS 1{ Physics 1
Laboratory 1
20605 || , BBHOék e OknL |38 (0. 241 , é1|061 €61 6k] nL|3J306)
MATH5l T KKJ §NT NO Cs100|LJnAj @&l Jn
Calculus for Natural Information Technology
Sciente Modern Life
KIJ 17 I NG NOKDI EO 3
Free Electives
KI J 20
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OjmeéJnlnT LNIEKKIT Ar il o

grnRI |1 1TnAar O
j NeENKL nEI N T T n j Ne ENKLNE| NINI'Tn
00120|J ,201,| ENKF n NI 0 §/3®096 OO /|J 285, [ij NI NIF hEEK | {3206
ENGL2 6 & i JK N1 NqTNi ENGL2] Ok N6 T €61 6« |
Critical Reading an( English in Science and
Effective Writing Technol@gpntext
203201 ,203/6éJ il NI | K 3806 |2032221 ,2IJ|6eJndgNEIJh| 3B06
CHEM 2 Organic Chemistry | CHEM 2 Physical Chemistry 1
2032071 , 2970 ) GNT nl NEN 1&80 | 2032281 ,28|] GNT nl NENK (/0&0
CHEM 2 Organic Chemistry CHEM 2 Physical Chemistry Lal
Laboratory 1
2032341 , 28960 éJnl NO éK[3@6 |2092701 ,20 || KERRKHAJT n Nj 3806
CHEM 2 Analytical Chemistr IC270 |(6eéJnl nT LNT
Transport Phenomena
Industrial Chemistry
20328¢{ | , 288 | GNT nl NEN 1&80 | 2092711 ,22|I' I nl J ] GNT n| 3806
CHEM 7 Analytical Chemistr IC271 |[6éeJnltinT L NT
Laboratory Unit Operations of Indy
Chemistry 1
2092071 , 201 ] KNJNHALAJ|3®O6 | 2092721 ,22|) GNT nl NENK/| &80
IC 201 | Chemical Stoichiom IC272 |6éeJnltinT L NT
UniOperations of Indus
Chemistry Laboratory ]
20925{1 , 2516 GKNJ NE O 1| 2204 | NGNOIF EdkNDI1
IC 251 | Introduction to Cera Major Elective
20119(1 , 90| ENK e Nh | JEN 3(D6) I NGNOkDFEOJIL
SC190|0E®B] PGI NO Free Elective
I NTJ NLNLT
Critical Thinking, Pr
Solving and Scienc
Communication
20111{1 , 1116 Kk EOI nEIl N 3(36) KIJ 20
SC 111| The World of Scien(
KI J 22
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OjmeéJnlnT LNIEKKIT Ar il o

grn&7T 1 1Tnar O
j NeENKL nEI N T T n j NeENKLNE| NI'NI'Tn
2033311 ,3BY ENKI NO e KN 3806 | NgNIR®KIDNIE] 3
CHEMih ol j 6 é KDy Genefadlucation Electiv
Instrumental Metho
Chemical Analysis
2033371 , 3870 |] GNT nl NEN 1&80 | 2041021 , 2 ENKI N3O € KNN| 3(25)
CHEMih ©l j 6 e KNy CS102|LnKi 8h ©NT 6|
Instrumental Metho{ Intelligent Data Analysi
Chemical Analysis Survey of Techniques i
Laboratory Applications
20930]1 , 310 éJNEKNT | [3806 |2083461 ,346 | LT NI NLnl Knl23&6
IC 301 | Industrial Process STAT 34 Statistics for Industrial
Chemistry Chemistry
2093071 ,3®2] GNT Al NEN /08 |2093701 ,30|0éJneéxkl dOk | 306
IC302 | nT LNI EKK IC370 |6 e KRNr | E] GN
Industrial Process Kinetic Chemistry and
Chemistry Laborato Reactor Design
2093071 , 33 ENKI NknE||3®06 |2093761 ,36 |l nl j ] GNT n| 3806
IC303 | nT LNIEKK IC376 |6eJnl3nT LNT
Characterization of Unit Operations of Indy
Industrial Materials Chemistry 3
2003741 ,3FF| I I nl J ] GNT|[3@06 | 2093771 ,3T||] GNT nl NENK| 1880
IC375 |6éednl2nT LN IC377 [6éJnl2nT L NT
Unit Operations of Unit Operations of Indy
Industrial Chemistry Chemistry Laboratory 2
2533011 L3O ENKeEé nh ENK|[ 3806 | 2553231 L323|ENK] KNENANIT é | 3806
ENV30|] kI hijnj &I IE 323 | Introduction to Quality
Environmental and | Assurance
Management in Ind\
KIJ 17 KIJ 20




Oj T ENKLNE| NOT T ] ETN
Oj@eJnl nT LNI EKKIT nrl o
gnRI |1 TAaroO
j Ne ENIKL nE| N TI'T'n i NeENKLnE| NI I'T nl
0.93|1 , @ ENKI + EENI| 22420 | 209497 | ,49T || PGI NI NOL | 442
IC 493 | Industrial Chemistry, IC 497 | Special Problems in
Training Industrial Chemistry
20949¢1 ,498 L nJJ1 NoéJ|/1e? | NGNOFEOKIT 5

IC 498

Seminar in Industrie
Chemistry

Major Electige.irevel
Course

| NGNOGIF EO K
Major Elective

| NGNO KO K
Major Elective in 40
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] n3¢HTOYIKNE I ¥ h ©l | |18 ® 10K B Tigett ok Nl EETNIKNDIE

2, OENKTTTITjKkENK] KN8JNT Ok NI NEOj T ] K

Er OEKKIJENKI NGNENK] KN&nLN&NI N§ N -
I NENK] gQOT AEL NE]| N O readhk NN @XrNIj TOENE(]| OF
T KNI NEI' ik N EKIOJ && NE®REOT r]KNEKNI I TI NgNO

~

OLT I NeNKj] Qj O06KAT | NhglT I knELOT KOO+
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Ok NT n ce] L On EKNjKER rk TEN
I Dr I & Il k AEL OT KJi



104

jNejT1E

1énlk 1T NYT N KAE| HNEKNY [ T 1 N§N
& OorJini NgNLnEI NT Ari ce] O
QL1AEKN NI NgNh ©NIT LEeairien Peraion)NT A E|] NENKJ | R
J ,101,(001101) ij NI NFAEEK| 1 DRI § N3(3%)
ENGL101 ; Fundamental English 1
GENRNr 1T ced®l needin@Ej n NI Enlt I

ENKLRDr FLNKIijNINFAEEK]I OF ORMNIGEMK || G
67T DRIFET ©1T O T KNYTTT NELAEEJOKkNI AhT T K

Communication in English for everyday interactions. Basicdistening, sp¢
writing skills in various social and culturdbngrieasirigr life

— |
—>

J ,10%00102 8 ij NI NFnEEK| 1 DRI g NI 3366

ENGL 102 8 Fundamental Erglish

GENr T ce®1 ndr, LoGNOMPLKNDI BE iNEITé | NI 6T RT gL T &t
ENKLRDr FELNKIijNI NFAEEK] c“>| NDrF ENK] GNL n

ENRT E T KNTTTNELAEEIJOKNI AnhT 1T KKJITArrl kN
Communication in English for everyddgrmmalactdristening, speaking, readin

and writing skills in various social and cultutahgdeseriador life

/

C— (Q)
o [Tk

J 2000201 8 ENKIFNNT OgNEI NoéKNIBpegOk NENK ¢
ENGL 201 8 Critical Reading and Effective Writing
O BBl nlr T ®F B, 192000808 KDF T NJeéei NJoTlr RT g7V &I E
TAElI NijNI NFAEEK] Lnl KAT ENKIFnNT 6gNET I
ElrnigerT NJel NJLT ®eegl Ej O K] 1T 00
English language skills for critical reading from different sources and media «
ml Or mn g aeeQisnd Oqr sbcl r qUOg |

J ., 2pEpOd225 8 ij NI NFAEEK| GBI T KNT 13388 ] NLNLT &
ENGL 225 8 Englist@cience and Technology Context
OENT T ce®1 n,1eefo®yerkKNDIF EMNEJTe i NI ol RT g+ T &I E
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I nEl NODENIQI &NIEM 7 ©F Eij NI N6 G1 NNT NEOG
[ NTJ NLNLT KOk NoT eéd81 6k]j i

Specific language functions, components and skills for effective communica
technology contexts

|, B00(204100) 6T €61 6 k] ALNKLT 8123@&R Ngni NT
C3.00 : Information Technology and Modern Life
GENr T ce®1 neeJmIE] nNIT Enlt I
el Ji NI 8T I KAGQEAY ENKEjJOENT &I gnl NT | K
& EENKI T cek T OOEINIKIT G EINK &gyl 1IITEGT NOT J |1 K
el NJ] kIFhijn] T NEST €81 6kj] ALNKLIT 8T LOEN
Computer in everyday life, computer network and internet, online essen
collaboration, office productivity software fanmatidartetfeokdgy security,

information literacy.

A2EknnJdi NgNhONIT ENK 1 A(lnnovatives@dto) ENK S | R
[, 190 (201190) ENKeéNAhIFJ nNEJAl N& NKBEBNHOENK C
Ok NENKLRr FELNKINEI NTJ NLNLT KC
SAa9o ; Critical Thinking, Problem Solving and Science
Communication
GENRNr 1T eI needin@d™®Ej n NI Enlt I
ENKeNhlJnNEJAI NENKHAGNHOENKOE®]| PG
Ok NOT é61 6kj n
Critical thinking,npisdiieng in science and technology, communication in
and technology.
A3EknNnJIl NgNh ONI E N KActivenditikeh)n E|] NENKOJ | R
K ,104,(140104) ENKG6 | RT 1 k6J NI E 3(D6)
PG 104 : Citizenship

OGENr T ced1 needmE] nNIT Ent I



el NJT IJNj OT N NIJOOk NOT I éNhOERrji EAT E
el NJTKNI'TAETNE|] PGI NKITTAITAREG KNhAT
KAt j Nhgl T TemH O ke &JJOENKj o |RK N &jogITNA EEAT E N
'k NET Kk N T NELAEEJOENKLKONETALT éT N6 gNE
ij N] &l 6Egl IJN] OKN6T nj 7T OOKkNeNREENE EY EXK

A o

I NEIi AhT T KKIOkN] KNI AT NLNLT KQT eF ET Nr T O
Meaning, definition and concept of citizenship. Rights, liberties and obligatio

Problems awareness of dalily life at local, natioraVelsd@reatiatiaiaddblic mind

and moral for social responsibility and social awareness. Citizenship and the way

multicultural societies. Creating a positive and peaceful attitude to enable conflict

peaceful meangdPekipression under laws, regulations, social norms and commun

Citizenship and the understanding of cultural tradition and local history. Ethics anc

[, 1112p1111) 6k EOI nEI NT§ NL NL T ¥3p)
Sailil : The Wdrbf Science

TITnOeINJIJNIérEiNT]NLNETKmOGTéé
TTATEKKIOEKNY I T ENKI NEI NTJ NLNLT KQOE
| NTJ NLNLT KIOOKkKNSO eEBOBKNT PEOENENKQ®k NG
0T 61 6k] REATLAEEIOlI NTJ NLNLT KOk NS T
| NT] NLNLT KQOkNST é61 6k] REAT §gnJgll er
| NTJ NENBBKGEOK [ En TfEON KNiJred TNNITLH rdgérérl E5T 13
El I el E6OKRA] I

Introduction, Meaning and history of science, technology and innovatior
method, Group activities about science and tecbrielogy amdadgHiie]ogy and
country development, economy, society, environment, culture, local commun
af |l ec*Oqsqr _gl _“jcObctcjmnkclrr*Om
presentations.



107

(1.4) N § BB Keotives)O &
J7, KQ3@09103) ENKKOOGLUNKLT 0T LOkNBANKI noLl
LS 103 ; Information Literacy and Information
Presentation
SENT I 1 e8] Aeedl@imKing NTRERMIEl NT Aroedn@&jni N
el NJTIT INj Ok Nel NJLnéenGENERNRKALT BT NC
LNKLT 6T LOOI k nELNKLT 6T LOKkNT KNENKL NK
LNKLT 6T LOENK] KNOJINT LNKLT ST LOENKI nb
The definition and the importance of information and information literacy
needs and information seeking, information sources and information services
resources and organization, information searching, information evaluation, in
presentation, citation and bibliography writing.

J, 15%011152) & KN T KQo:1 Drl éen#Hijaw@eynil NT T i
PHIL52 : Ethics for Good Quality of Life
GENr T ced1 needmE] nNIT Ent I
OT Il éeNh1 DRT gNT &1 EEKNJ] LNLT KQOT k| gn
hEINK O & ONT nEenHij NI gnl NTTAarhanl NIOT | &l
Basic concepts of ethics. Ethical theories of life. Problems of life in cont
society. Good quality of life. Ethical approaches to achieve good quality of life

T 1 10821901 ENKOENT El il NT | KNP n
FINAOL : Finance for Daily Life
OGENr T ce®1 neeJm®E] nNIT Enlt I
el NJKOO©eosT NRIFET ©1l 8 EENKY KNI NKENK 8
LnéijNi T NEENKOENT OE N« NNJENI N I'TTNSBERNNKT 6
ENKOENI OENKIFJOENI OENKE 66 ENIT T nENI
| NEOj T ijNl nOOKkNENKS3T KnjJeéel NJI Kol Joi
Basic knowledge of financial management for daily life. \Wealth creation
evaluation. Financial planning. Income, expenses and debt management. Fir
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services. Savings. Letting the money work for you. Financial planning for life
insurance. Tax planning. Preparing for happiness.

L, 30r@B101x ENKOKA] T KO©Gd 1 Nr  EMEK1 AhT NT
EDCI 101 : Learning forSeifelopment

GENr T ced1 neeJmIE] nNIT Enlt I
[ NJT INj] Oei NJLnéenGOOKkNKkAE|] HNT KKJ g N
| NENK 6 KaiN i KEer@l 16K rEr] EyNekh i NEANIT MTkTOO B O «
|EETheNTENKéNhOENKTKNrNKéiKNr]nNE
K NEij Nt TArdlr INNLJIOENKI A hell NN JT Lonl 6EKAR 868
A] El ENKOKA]TKOGs1 Drk 1 ART NTTOIE

Definition, importance, and nature of human learningl@iplaatensjics of a life

person. Learning skills in the digital world. A@pemrhestcddifidihent.
Developmainsefiotential in thinking. Effective time management. Stress managemt
Good human relationships. Development of desiwdéNelppraenality . i@ty a
valuable global citizen. Examples of people who becantiesoncass il kkbaonigh se
for selfevelopment.

PR —
—( M- Oc¢ m( ('D

— —
ZS —C o

[ ,100(210100) OB6kE&I Ei AL hn 3(306)
MATS 100 : World of Materials
OGENr T ced1 needml®E] nNIT Enlt I
g1 Nh Ok NENKOG k DI BE@EF 6l T ANLer nED Bk MTni Ok BNNEKN
lALhAnpLnnl KAT

M EEnFLKONEOI nLANn] NT 1 NI'T
l ALhApLNl KAT L ET I Ok NYT KKeénijhREB®K @ ILThin
fALhnT Aro)] RTINTKEAT LNr EOI hkoel JOENKT] n
Types and selection of materlals, processing, structure, properties and degra
houseware materials, construction materials, vehicle mateniatscsmatefials fo
communication devices, office supplies materials, textile and packaging material:
applications such as sports, cosmetics and rdaditdlly deaiezm|gcdegradation and

recycled materials

N T
N

T 1T 10%#03103) ENKS) RITj O8] KNEI 7T E}®8)k NT n KE N
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MGMI03 : Introduction to Entrepreneurship and Business
GENr T ced1 needmE] nNIT Ent I
TTT NI ENKO)] RTj O6)] KNEI T EN K Eennj FExNiKE | AFhN
OKE&EOE®E El ENKS| RTj O©6] KNEIT ENKOL ij N1 Oi
ENKT k NhOENKj k NT OENKOGENT OT nGgnOijN| i OE
Entrepreneur role in economics develgotneptertauntand business
opportunities. The characteristic of entrepreneur and motivation factors, environm
business, forms of business, business plans, principle of management, marketing
production management, financigl acanagéntgraxation, business law, internationa
business and business ethics for entrepreneur.

L 110q751100) : OLKI gLNLT KQE&I gni N3P N&eni Al
ECONO : Economics for Everyday Life
GENRNr 1T ced®l needin@d™®Ej n NI Enlt I
OT I eNRT MBd LEGIEGHE] LT AT KNI nl AT O Ar of
ENKeknELNT NKANOENKOENT Ok NENKT T Né NKOij
] KNO6T LOENKI AhT NOLKI gEN&E Ok NLNr EOI hk Ol
Basic economic concepts anaappécatiaw lffe concerning production, consum
markets, national income, public finance, money and banking, inflation and defl:

international trade and finance, and economic development and environment.

T | 10%888107): ENK®KNpKENET T hNe N3@6) O1 kT 1JF k
DINLO7 ; Business Startup on Digital Platform
GENRNr 1T ce®1 needin@d™®Ej n NI Enlt I

~

ENKé[thél'NjéNthETr]KE &7 T moN &N TNeék O
Lnl KAT ENKFIF EOT T ENKOKNrJT el T nKEN&T T AN
OTil eNhelEI " ONTArEALERKNENENKNNT ENT OE N

Or kT WFKQaJ

Mncl gl eOsnOrfcO sgqgglcggOgbc_Oml Obg
digital platform. Seven techniques for startup design on digital platform. Discoveril
obbgegr jOnj rdmpk, OWDsl argml WOt cpqgsq
Startup execution on digital platform.
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J, 200 (012200) & NT I NL N 3(25)
RE 200 : Mind Volunteer
GENr T ced1 needmIE] nNIT Ent I
OTI eNNOKRNEEKEKT I NROGENKEt ERRSNT AT NEN
The concept of mind volunteer, basic principles of mind volunteer in various
practice of mind volunteer.

&0" OrJi ni NgNOGI NNO

HDNGgNOET

e NI NTJ NLNLT KQ

[, k020018 gl I NI j Nt DRT g NT 03866

BIOL 101 8  Basic Biology 1

OENr 1T @1 ted h®ORE|] N NI Enl I

ITTnOKN3T A]J T T NTARENKI NET NTJ NLNLT }

EJngnl NT O5 Gk k QO B JIOEN Nik NIGTh N BN K

EJngnl NT O6ée KELKONEOkNIT ©NI nr &1l E
Introductlon scientific methods, characteristics of life, biological level

chemical of life, cell and mgtatstlicsand molecular genetics, mechanism of e\

diversity of life, structure and function of plant, structure and function of animz

behavior

|, P@®@020038 | GNT ATAINENK@gA I | NT 1080

BIOL 103 8  Biologyaboratory 1

OENr 1T cc®1 RET OBERQ ND®GINL1 Kol JEnT
EkOlEénkl KKLT qqO6eé KELKONEOk NI T &N

| NIl AhT NENKOk Nél NJT Kk NET k Nij NI JENL|NK NEGI N |
Microscope, cell structure and functions, cellular respiration, cell divi

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

| , B3RO 8 068 4R IGJOOOO000000GEEB OO0
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CHENA 8  Gener@hemistry 1
OENr 1T @1 ted h®ORE|] N NI Enl I

| KNINABLAJ I AT 1T QOOGEOCLOEI EoT ki Ok N& |
Ok NT NKNET NTnOOkNI nl i No6edn

Stoichiometry, gases, liquids aeachisalidiserenodynamics, electrochemis
chemical equilibrium, atomic structures and periodic table and chemical bonc

|, ®B4R03m 8 o6& AR | ) 3BO6
CHENA4 8  Gener@hemistry 2
OENRr 1T ce®1 Ay B0@P3W n NI Enl I
I NKk Mk NJOXENKR hnkeel T NEOLJhnk el ||

ANST gnl OoeJnl Ni 0éknj] KAQOékT LNLT KQ|o é

Solutions, dm@adss and ionic equilibrium, equilibria involving complex
solubility products, coordination compounds, nuclear chemistry, chemical ki
chemistry

|, B0 8 | GNYTWAANIE®K S & J i 18860

CHENM7L 8  Gener@hemistry Laboratory 1

OENrt T o1 RET OBERRNDBERFT 1 KOFJEAT OI

6T el NeT nNEf OEGI I ©F E] GNT AT NENKOJd e J i

&l EOEOCLOG6eKELKONE| KoEMNRNK N &1 RhrOre

Gk K QEn k|i GINEKKEONNKjk RIEBK KiceRIGNILI hnk o é
Techniques in chemistry laboratory, the reactions of copper and it

determination of gas cosististtuctyres, determination of vapor pressure and ls

of vaporization of water, heat of reaction, galvanic cells, electrolysis, revers

chemical equilibrium, oxidation states of vanadium

(@]

|, ®8R03m 8 | GNT MaNIENK O € J i 1080
CHENA 8  Gener@hemistry Laboratory 2
CENr I T @1 hr E®LEj ROREQLT . 5" OOKNKET N
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ENKINJI k6J 06k Enk 6 h ®NNMNGAK NEKNNK KT Akl EDEIT:
et 6h KK NGNLOEKNHENRpEkeT ET &I KOU NNKI
KNKNj OLNKOLNK|] KNEFT 6elF KQhN3dT gnl O
cel | I T 1M IOEE B GNNDEeKNENI NOj68 F Ecel I T T 1 EOK
ENKI hkl E1 N6 LI

Determination of molecular weight by freezing pdiais€eesassion, acid
buffer solution and hydrolysis reaction, titratichasersedgufion aefiects of
temperatorethe solubility of salts, the solubility product, coordination compo
chemical reaction, organic chemistry, qualitative analysis of cations of gro
qualitative analysis of cation and anion in unknowersaérand special exp

|, 2882030858 o6eJnl NoéeKNNT q 3306

CHEM 235 8  Analytical Chemistry

OSENRr 1T cc®1 Ay E®I Bf nNDRBQL L/ / /' OF KRI K E

OO0 ENNKEMAAE) KNoijT I NT Al NoeKNNI gl NEOS ¢

| N6 e KNNI géhj] ] KNINT KOENK|I NoéKNNT a6 h
Classification of chemical analysis methods and caicslalidiosngor prej

statistics in analytical chemistry, volumetric analysis, gravimetric analysis, ele:

basic separation techniques

| , 2882030888 | GNT AT NENKoeJni NBm8KNNT
CHEM 288 8  Analytical Chemistry Laboratory

6E§Mﬁ¢ﬂd9rEqéﬂﬂbémﬁﬂ'éKﬁjT| Kel JEnT Ol ,

el NJ)J kI hijn] G I 6l E] gNT AT NENKOOENEFk
ENKOT K] JENKKkNKkN] | KN6ijT T neNNEKOGTO-OK TN
6GOhN] JENKQT ST T EI LNKjLISGh] ENKEREIN I
] KNINAGHK celJT @ N KR'nN |AKRE Ji NiRNAE ¢ knRNEEGS&h e lE
1KN3NHééKoGh]j$|K05 I &H N KGNKGR BHITT HKIAE
T L6h] I NThelThAEGT 0 jTKnOOOOOOENKmI
OEO| i AT Al F] NNESGR] I NTA6eKINST KEKNIJI
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Laboratory safety rules, appropriate use of analytical glassware and me:
lution preparations and concentration calculation, determination of sodiurr
sodium carbonate in mixture by titration, determination of aluminium in water ¢
determination of sulphite in water sample by tivatadnrare{@nmnaater sample
by titration, determination of calcium in oxalate cormpasactificationalsid
potentiometry,ldz@de titration by conductometry, iodometric titration by coula
composition assay of analgegithsalapés chromatography

| , 80P (204102) ENKI No e KNNT gé ol J®rad né GKN]J
Ok NENK] KNj nET QO
CS 102 : Intelligent Data Analysis : Survey of Techniques
and Applications
OENr 1T @1 ted h®ORE|] N NI Enl I
TTTnLONENKI N6eKNNT géel Jokl né GKNJ
T NKNEOENKLNnKIi e Ok NENKI NoeKNNI qéel éi
Ok NKO©eénijNIi OENKeénkl Enjal K@ WNINOERD |6
] KNT n ET aqqh ©NT ENKI N e KNNTI gé el JOkl néG
Introduction to intelligent data analysis: from capture to sharing, tabular
visualization, text exploration and analysis, data stream processmg for 10T
detection and recognition, simulation with virtual reality and augmented rea
based learning in intelligent data analysis applications.

|, ¢BR06eBL 8 Oé kendxkmll | N@] NL N3 a)n KKJ g N
MATH3 1 8  Calcultier Natural Sciénce
OENr I 1T @1 ed h®ORE|] N NI Enlt I
eHdNTLNLT KA DRT gNT Lnl KnT OékeéOknlC
Ok NENK] KNjJ nET O] KNi1 AT 1 Ok NENK] KNj n
Elementary mathematics for calculus, limit antbonentatitgtofduwicingle
variable functions and its applications, integration and its applications
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|, ¢BR06BL 8 OékeOknLLnlXKAT | NBpaNLNLT K]
MATHA1 8  Calculder Natural Sci2nce
OENr 1T ce®1 Ay B16DEEL n NT Enl 1
Knhni Ok NFTnEKJIFITATT QOLJENKOGNEL
Infinite sequence and series, differential equations and applications, fu
variables and pariiadtives

|, 1A®RO70178 | GNT nd NENKIJhl NE L 1580
PHYS 117 8  Physics Laboratory 1
OENr 1T @1 ted h®ORE|] N NI Enl I
EKNY I TTI NgN] GNT AT NENKOERrjJ I EAYT EN
I Ak ETnNEFf Ol NERONI EKLNLT KQOI nHII KL
Laboratory course dealing with scientific methodssistingsaf phyisias co
experiments in mechanics, thermodynamics, waves, electricity, magnetism,
physics

[, 13B®p70878 Jhl NEL QO 3BO6
PHYS 187 8 Physics 1
OENr I T o1 ed h®RE] nNIT Enl 1
T ni ] Ok NENK IOOKMBK LN LETO @ G K LOA: rnTHC
OJndol Kk REOKNLT NJOInodlI k REOT ALT LNLT KAQ
Dimension and measurement, mechanics, vibrations, wave and
thermodynamics, electricity, electric field, magnetismpéingd amzgnaiaefield, o
physics.
DNGNO I E
DONGNSI ETAEERT
e H NI NTJT NLNLT KA

~
~

|, 22030228 6eJndgNEIJhL NE L 003306
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CHEM 222 8  Physical Chemistry 1
OSENRr 1T cc®1 Ay E®I Bf n ROBAQL L/ . 2' OF KNI Ol
Ok NOI &G®.H4 /O Q'O KNI OOOI , éeH
Ok NOI , JL, O/ 650&0.5/ 65"
FnHIT k LNLT KQOLJinl Nell EOECOLOé E
Thermodynamics, properties of gases, simple mixtures, phase equ
equilibrium and electrochemistry

| J22®032288 | GNT AT NENKo éJnogmialhl NEL
CHEM 228 8  Physical Chemistry Laboratory 1
OGENrt T o1 RET OBERRNDBERFT 1 KOFJEAT OI
el NIJKOl T 6JkNKQélIEENKk Ek NNRk KK 8
I NKKk NKNj I NOKREGT Keek T qOOLAJ )] KNLNT T N
LNLT KQeélr EdGkk QeeldiJt N6 eJnOOF nHTlijOIN
&l Eéel NJénei NJKelTLnl KAt OEOL
Madr heat of dissolution, partial molar volumes, equilibrium in solution,
electrolytic solution, activity coefficient of electrolyte, transference nun
thermodynamics of electrochemical cell, critical solutigolit: pipesatdise iaimary
and heat capacity ratios for gases

Ve

| , 3®038818 ENKI NoéeKNNTI gl NEodsn hel joeé
CHEM 331 8 Instrumental Methods of Chemical Analysis
SENrI T o®1 Ar EGLIBLBORENLD13" O KNI O

~ —

I n [ENSTT IKIONIH LK&|OF Eé )] KNEF T 8 Egé KD

M Z¢ —i

T
Kk OJ 6TL6CHI.@Lé[EéTKéjTlgﬁOrNTUKNéK
L8] EST KO6JTKANO&SFI OEBRUKkOOKNDF Bld NENK
&l EIKkNEENKI NE6eéKJIJNGT EKNIJI OOEOQOL 6éKJ

Introduction to spectrometric method, spectrometric instruméistal comp:e
spectrophotometry, luminescence spectremeetrpniafrgrestomic spectroscopy
atomic absorption spectrometry, atomic emission spectrometry, inductively
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spectrometry, overview of chromatographic principles, gas chromatography a
liquid chromatography

| ,3&0387 8 | GNT AT NENKENKI NOEBNNI qT NE
CHEM 337 8 Instrumental Methods of Chemical Analysis Laboratory
6EDr|TaﬁiﬁETébEﬁhNBEﬁIT|KelehTOi,

I n] EKAQOkNOT éT Néel nr EBgO6n] 1 arl o
' ©F E] GNT AT NENKOENKI N6 éeKNNTI a6 g§gNE] KN
J Kijﬁéh]6iéﬂ'NérNjNLg&M“jmuﬁwnmmwnmg
61 KO6JT KRNOENKLNE| N] P&E&njl NE6GeKNrEJ
EOFT GIFKQT §gnl Lo) E6G6T KOJT KROENKGST Knnj J
Gl KQT gnl L3 B&ITKGI TKKNLONE N KNLj NG | 8N | EReél &n
&l ESlIkl jLIén] 61 él NeOEOL6eéKJINSBT EKN
LI KKTT NLOE

Apparatus and techniques generally used in analytical laboratory and
practicegagtitative analysis by wistleBiectrophotometry, quantitative analy:
emission spectrometry, qualitative anfigssfdynHotraeed spectrometry, study
instrumental and chemical factors affecting quanétagné anflysie atarhic
absorption spectrometry, sample preparation and quantitative analysis of ¢
atomic absorption spectrometry, study of factors affecting column effi
chromatography, analysis of liquid mixture dghgatechroqes@grd quantitative
analysis by high performance liquid chromatography

|, 34@&08468 LT NT NLnl KAT 6eJnl 4888 NI EKKJ
STAT 346 8  Statistics for Industrial Chemistry
OCERr T o1 ed ®KRE] NnNIT Enl 1

LT NTNLNLTKQE 6eJnlnlT LNIEKKJIOT AE]I
r]nNéélelNT]NLNLIK@OOKNENKenhENKE
el NIJT nNeNs] RTOTnil O) NENG) QOk RBRPH RQ
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I NI EKKJOOENKFT npJNITNELT NT NOk NE
I NI EKKJOKk NENKE§J 66 KOEKIJLnO6KR&KO

Statistics in industrial chemistry, statistical literacy, statistical thinking
reasoning for scientific investigation and production management in industrial
data summarization, random phenomena, probability, random variable, and i
key probability functions for industriatisiehistigresize and its applications
industrial chemistry, statistical methodologies for industrial chemistry and th
packages

ni
ni

|, 202090018 | KNINBLAJ I AT 1 QT NBBBE J i
IC 201 8  Chemicatoichiometry
SENr 1T cc®1 Ar E®HL B n RODEBAL LI KR @IOkND O
&0. 1/ /1" OOkAUWKON Qié,Jé rO,/ @ /5/00D.
' KNI Ol , éeH, /1 40&0. 4/ [ 4"
AnkJl KLNK&FEKNY TT Ar cedn ohEgRkhi | KGINEEENN
KNY T TnhAarIJnRnENKel kOhnkeéel NIJKOFT &F EKNT 1
ef 3OO0 KNINALAJ I AT 1 érElNTnij] GNTATN
I NEIFnT LNIEKKJIO®eéJn
Mass balance-ohaemal reaction system, mass balance of chemical reactic
energy balance of flow system, heat-tiadsmicalafeaction system, heat balance
chemical reaction system, combustion, stoichiometry of unit operations an

stoichmmetry, mass balance and energy balance with problems in chemical inc

| , 2512090618 O GKNJIJNEOGODRI ET ©1 2204
IC 251 8 Introduction to Ceramics
OCERr T o1 ed ®KRE] NnNIT Enl 1

| NI AnhT NENKgI NEH &l B jNd NETKIijKAT 175 FEAKANG KNNEJ N

~ ~ ~ - ~ ~

NINEOENKTAhLIFITKkAEI ANOGI NNOKNLJT r
1

0 GK
jKN i AnHAQSO GKNJI NE
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Evolution of ceramic industry, types of ceramic products, characteristics
ceamic products, characteristics and properties testing of ceramic produc
ceramics, and development of ceramic products.

|, Z7@®@099718 T T nij ] GNT AT NENKeémE®H eIJnl nl

IC 271 8  Unit Operations of Indtis¢maistry 1

OENRr 1T &1 Ay BB BPpn NDEBQL T O. /°
ENKE&ETTNNj] &FEw KkOENKETTNN] FT nij NeéC

ENKTET NEIFIT OOk NENKO] Ehol | eG6éxl
Fluid transportation, particle transportation, agitation anductigimg, partic
and sieving, filtration, sedimentation and cyclone separation.

|, 27®099728 | GNT AT NENKTI T nilj |8 nT NENK

IC 272 8  Unit Operations of Industrial Chemistry Laboratory 1
OENrtT o1 RET 8K K NIERJIOTQ €, 005/ O&QC
ENKol k&l E&FEmw kE KNIiTTnlkelTnNj O

OK NENKEKN&N] &1 NhROENKKkh&T NhI T nijNeoOIl
TET NEFT OGK&NKEINK O] Eh Bl | e

Fluid flow in piping system, classic flow meters, sieving and distributiot
reduction, particle size analysis, agitation and mixing, filtration, sediment:

separation.

| , 30098018 06 &éJAEKNYT I TENKINT 3B EKKJ

IC 301 8 Industrial Process Chemistry

SENr I T o®1 Ar EGF By n RODEAL L/ . 2" OOk NOI

' KRFOI ,éed, 0//10&0.1// 1" 00

EKNT I T ENKjTkMNA ©)GH Wi djer loKk KON |S R

T KNGij e OO KEFLI Kk QQOEKhIF NTT Knj aqOk NEKHh

F NI NKOENK] KAaT LijNi T SRNO61 Dr | E§g ©EI 6 KE

I NOKRET KIT NEL Q]
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Manufacturing processes of sodium chloride, sugar, fertilizer, pulp and
paint, edible oil, alcohol, organic and inorganic acids, alkaline, soap and det
food industries, water treatment for utilizingtewatstsraatnsat and process of
precious metals recovering from electronic wastes

| , 30098028 | GNT nT NENKoeJnEKIM®BE T ENKI n

IC 302 8 Industrial Process Chemistry Laboratory
OENRr 1T ec®1 A EPLBLNnNDEBAF TEAKA] DI KBI DE
EKNT I TENK] KATLijNI TRnd1 Rr | E§gOCEI 6t

ekl eKhgqoLi OnOKNLNKGAEWFEO] nWj OEKNT
JAaT &1 Nr I ENKNEKKINTj IeTOENKK I kINTEIOJ JTENT | k OO

Water treatment for utilising in plants, manufacturing processes of inorge
caustic soda, sodium chloride, soap and detergent, fertiliser, sugar cl
manufacturing processes of cement, pule, @igredrnadibrmentation and

manufacturing process of instant milk.

| , 308098038 ENKI NkAnE|] HNO GI NN®®BET AL hnt

IC 303 8  Characterization of Industrial Materials

OENr T o®1 hy BBHRMBB2IHNT En 1
ENKINknE|] AN GI NN&FEI ALhAnj EOEKLN

KAE| ANOGI NNOGNEEKOOKk NENKI NKAEI|I ANG G
Characterization of powder materials, particle mechanics, thermal c

mechanical characterizatiostardureccharacterization.

| , 49809@038 ENKIi t EENT El 6 KE E N20420
IC 493 8  Industrial Chemistry Training
SENRr 1T 81 hnEOMWBKNNNRREF NI aFRI gl T &l E
| gJT NoT L E N @& 7+ NEI E) NKI NOEEIOWIKE NIO@ OadE NNERNNK |
] GNT n NENT O Balidfadbrias) Ih ded GndataRalitdry®R ) m K i
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Training orientation, working in the organization and presentation an
working, grading will be givenyoaraatsftisfactory basis.

| , 404209@0948 LI EN&LNnE] N 60T ni j ENT
IC 494 8  Cooperative Education
OENr I T @l hnEBHE] NBARAFT T Ar 0200k NT N
ITMELNE] N] GNT AT NENT 6LJINFT 1 T AEENT @
JNNLJOOG6h] I NEEn

jﬁENKISNKNJENITﬁrér : :
JFT T IN]ENET NELTNI ] KNEITOXRKOKN & RS N
&atlsfactoﬂ’y:l,S)’J I ced gnsatiskattorni W)T n N1 | E& O &

Students are required to work as operator in industries for not less th
continuous duration. A proper written report and/ or oral examligation are
supervisionafange trainer at the organization and instructor(s) at the univers;
be given on Satisfactory (S) or Unsatisfactory (U) basis.

|, 499®09@078 | PGI NI No LI T NEoeéeJ4igT L NI EK

IC 497 8  Special Problaenmsdustrial Chemistry

OGENRNr I T o1 hn EBhE] NBRhRAFT T Ar 0200k NT N
OERKOKA]T OkNIni Nenj6n] T KEENE]| PG

OK NENKENKENBOEKHABNEIOKNT T ) nNIT KD ce
Directed reseadctizdy of industrial chemistry problems. A proper written

oral examination are required. Grading will be given on satisfactory or unsati:

| , 208008088 L nJJT NoedJnlnlT LNIRBXKJ

IC 498 8  Seminarlndustrial Chemistry

SENr T @1 RAREONE] NBARRFT T fir 0200k NT N
6] RTENKLAJIT NKN]JLA] ANI Q&I T ni eol |

KN ENT OOOOOOENKEI 66 EKhe&eNd| RIT KNT T | n
A weekly seminarcomdghetopics or presentation of the student's project

written report is required. Grading will be given on satisfactory or unsatisfactc
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e NI NLI EKKJLNLT KQ

| L30®RB3038 ENKENRRENKLNr EOI nagea J Ok Ne i

ENV 303 8  Environmental and Safety Management in Industry

GENr I T o®l BnT RREJBABRBGNNGNRI NTJ Kt QL
| NgNOFEI NLI EKKJLNr EOI hk ol

el NIJKO®esT DRI ET ©1 ENKEARRENKLNr EOI
T KAl ] NEKT RnOk NI RnoLn] OJkij NI NT NEo Lt
SEArj i EAT el NJ| kI hijA] EI I nTE®MNIEKE&IL IOC
T KIi gLl YT Ok N|] KN8JINT él NJoLnrj] EOOk NKNTY

Basic knowledge of environmental managenhdaostiralindastey and
managem®@ater resource managastewater managudmssnand air pollution
Qean technolagydoistBisic knowledge of safety. e dgudaistny for occupational
health safety and environmental in .intkstcibraraad risk assgdstyient
management system

| L32®58¢08 8 ENK|] KNEAT én#HijNI 038R ET ©I
IE323 8 Introduction to Quality Assurance

OENr I 1T @1 ed h®ORE|] N NI Enlt I

el NJIT INjé&lFEéen#HijNI OT knEENKI RRT g N
I NENKENK] KNEAT én#&ij NI 6F D®Ic B0 ©N IOK
rT fOTArtnenGo

Quality definid@mciples of quality €ty assurance system gneconcey
Reliability sy&@nciple of ISO standard and other important quality systems

| N
F N
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DONGNOFETAEEenT kNI E
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|, 208030038 o6eJil NT T Kij go 3BO6

CHEM 203 8  Organic Chemistry 1

OENRr 1T cc®1 ARy E®L Ej gOREQLT . 2" OF KNI O
KN OI ,eéed,//110&0.1// 1"

TTT nOkNeéei NIJKOSG1 DRT gNT e+ E6éJnl NI T
Ok NIFni1 I EeGh QOO khinethdOkNeéens6T T OEK
LNKFNITTKAJ q

Introduction and basic knowledge of organic cheonsprguinysiradiarbon c
halides, alcohols, ethers and epoxides, aldehydes and ketones, carboxylic a
isolation and structural elucidation of organic compounds

| , 2082030078 | GNT nT NENKo e Jnl NI®BeKnA] go
CHEM 207 8  Organic Chemistry Laboratory 1
SENRNrI T o®1 Ar EGLI Ejf aOREBEQLT O6"' OF KNI Ol
' KNRIFOI ,ed,//150&0.1/ /5"
Ok NKET NOTAJTOKnjT 1 KelFrJEnt
ENKINéenhohRFhOkNE&nhT kI JoTl k| EOENKO
OFLkdeéel OOFkenl OOl kel QOL NGk Ol ko6 el OC
61 I KOJOENKLAEOGeKNNTI ol eeJhqoLdianl N& LI
LNKEFNT T KA] anh el j FNTNEKNOKGAT6T| Ea@LT K| L EBEE
Determination of boiling point and melting point, recrystallization, extrac
thin layer chromatography, properties of alkanes, alkenes, alkynes, haloalk
reaction of aldehydes and keesiexf sysitrs, synthesis of amides, properti
aldehydes, ketones and carboxylic acids and derivatives, and identification of
by infrared spectroscopy and nuclear magnetic resonance spectroscopy

|, 2542090648 EKNT I T ENKj Kk NT 6 GKIBONERANRES
IC 254 8  Production of Conventional Ceramics in Industry



OCENrl T o®1 Ar EBI BPRBNDEAL T 03/
EKNT T TENKj Kk NT 8GKNJ ] \ K
hn RENGGUINONGKENIHI T AT N&F Ej k NT ij n HHQG GKI
Conventional ceramic processing, controlling and parameters of the cor
industrial ceramic processing, characteristics and properties afatenventional
and quality assurance of conventional ceramic products

|, Z7@099708 | KNEGENKHQT nNj] 613888 EceJnl
IC 270 8  Transport Phenomena of Industrial Chemistry
SENr I T o®1 Ar UGB Bf A NDEAHE .FOB.5/' ' OOk NOI
K AEENK!I DR@d WIJE N RHhOKNEINK@T & E1 TE® ]
Ok NENK] KNj nET qqEj 60l Kk AEENKI DRT gNI &1
ENKInél NIKOelI T OENKiI Néi NI Kel T OENKOj n
I k h E ENNJI IRIT JINK ERNMEK Q1 KnOLAJ] KNELNT 1T N
JI K OENKT NNj 8FTJi k6h] ENKI NOLAJ] KNL I
Ok NENKT NNj] 6FTJI kKKNIl nNEI AGijNeé
Fundamental principles of momentum trarsféuid/ifoesitfiuad flow
equation and applications, fundamental principles of heat transfer, heat con
I bODmspgcpUyUgOj u*Ofc _rOamlbsar gml
applications, fundamental RincPlI®k _qqOr p _| gdcp* Obgd
and general equation of mass transfer, convective mass transfer, mass tran:
transfer correlations and applications, interphase mass transfer.

(@'Y

| , 3B®0IB18 | NNT NKIQGNk N6 ET O 2204
IC 351 8  Silicate Science 1
OENRr 1T &1 Ay EP BPBNDEAL 031" OOk NOI
KRl Of , él, 00320&0.7032"
e KEEKRNEK®ONEG
& EnRnNT 8ék] aoOl nl
Ok NI kKT NEKKJ 1 kNL
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Crystal structure, silicate struatsiteeatadstiucture, clay mingegls, non
minerals, clay colloidal behavior, interaction of clay and water and electrolyte
and other solids and plastic behavior.

| , 358098628 | NT ] NL2NOQO®AOGNk N 6 Ep40
IC 352 8  Silicate Science 2
SENrl T o®1 Ar EPI BLBNDEAL 713/ " OOk NOI
ENKOTKA] JLOT KOGKNINEOk Nél NJLNJINE
Ek®EOKk NI kT NEKKJENKT nOrI 6E ONJJ NGENJEKNKEN |
Ok NOj TijOINI AGIjNeEBGKNINE
Ceramic body formulation and its formability, science of plaster mold
mechanism and its behavior, physical and chemical reactions of vitrification,
remedies and ceramic @mase diagr

|, 35@098588 061 61 6k] NENKIT O 0E2204NE NK O

IC 358 8  Drying and Firing Technology in Ceramic Processing

SENrI T o®1 Ar EBI BpaNDEAL F031' OOk NOI
|’KD|Oi,er,00320&o.7032'

61 e61 6kjn NKITéFGEETEKNTiTENKiKI
KT i A AS EKNST NEOE ChE| M.
TuéjNéKNéieTNeENKo;NLanmmpENkum@
Ok NENKOj NE EKNT I T ENKj Kk NT3GKNINEOOK

Drying technology in ceramic processing, types of dryer and drying tech
products, energy conservation for dryer, firragtegoaessing cg/pes of kilns an
frying techniques for ceramic products, energy conservation for kiln, quality c
firing in ceramic processing, and safety in drying and firing in ceramic proces

|, 36®098618 |G N T § BN KNILN K g G N k N1®#EDT O
IC 361 8  Silicate Scidralworatdry
GENrt T o1 RET OBERH NI E®FTEAT Ol , e, O1
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el NJTTNOT nT érEefNGGg] REEKORK ) RN Q#
OKNOKNT AreIn@E&nOKnh NI OLNKKNG&TIj] Ok NL
eJnEINOKNhNI OENKEKNE&N] &1 NhAl T nijNeéeél

6ThmmHH@MKmK|q0e|NJ||N”Tq|érEEe||é
OT 7] NEG] knN

Powder density of claycanl moreralspas&l and electrical conductivity of
clay and wmtaty minerals, loss on ignition and organic matéaryoimahesy sdsd
fineness of clay anldyomnerals, particle size distribution-cibglayirardlapn
plasticity of clay, viscosity of clay slip with electrolyte addition, solid density,
experimental results andgliscussio

|, 36820968628 |GNT NENKI2NOO®NQ NL ioRa0]GNk N6 E
IC 362 8  Silicate Scidratworatdty
GENr I T @1 RET ®BE NI E®FITDEAT Ol , &1, O1
ENKrNéKNENK&mHmmufmmmmﬁmmmﬁﬁGmmj
OT 71 NJi1 Q] OT ] k NLOST I KAQOOQEmM&KE mjOli fi n Nd
I ET Rnh NI OOO]| P& & n] ITArdnjkInl én#Hij NI
GIONOPRIED] T nrdnj kI n ENKOGENRT nlI'T NO Gk
j N|] KNJ | kOT T | NES| knN
Formulation and calculation of ceramic formula for wet forming, factors
mold properties, plaster mold making for veetfiectimg cfagtslip quality, factors
affecting green ware quality from wet forming, formulation of ceramic glaze 1
body, factors affecting ceramic defect formation and suggestion of the re
presentation on the expeesnéatand discussions.

- O (D¢

| , 368098688 O | GNT nT NENKoT és61 6@ ENKI T O

EKNYT I TENKj kNT3GKNINEOO
IC 368 8 O Drying and Firing Technology in Ceramic
Processaporatory

SENr I T o1 RET OBERH NEERST TEST OF , e, O1
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ENKIFT O ®Ej k NT jAnHHQO GKNINEROI ] kJ(
EENKFT OrI ®@EEI 61 N7 O ©EOENKGj NT NL E
OOk MENKenT | HI K AEENT &1 EENKOj Nh Ol j
Ceramic air drying, ceramic hot air drying, energy consumption calcul
dryer, biscuit firing, ceramic firingglaz@adrkig, and energy caascutgitamn

of firing in gas kiln

é I
1 T

|, 3y@0og708 o6eJneékl Ok NENKIF I 366 7V 0 e KDy

IC 370 8  Kinetic Chemistry and Chemical Reactor Design

SENrI T o®1 Ay BB Bf NDEAL B:0/ 0' O KNI Oi
Ok NOI , e, O05. 0&0. 705,

I Nf NJ&I ET NI T qQFEATKNOseéeJnékl qél EJ
P EOT YT O0éKNrFE] GNEKHQOhArji Fnhdel NC
| GNENKN] Nohnr] I Ok NIGkkNY B NXN B NEKON ] T NoGeoke
LSNIKAT KNT T ] GNENKN] NI NI NT1 AT T nq

Definitions of rate expression, kinetic chemistry of homogeneous reacti
of batch reactor data, design for single ideal reactor, design for multiple
temerature and pressure effects on single and multiple reactions, kineti
heterogeneous reaction system, basic reactor design for heterogeneous reas

|, 3y@®098758 [T nlij ] GNT AT NENKeémE®H eJnl nl
IC 375 8  Unit Operations of Industrial Chemistry 2
OENRr 1T cc®1 Ay EBPI Bpn NDEBQL T O. /°

Uk OF Nhoeho Ggnl Ok NUkKk OF Nhoeh GQ|oT h OE
OkEo] knarjl el NIJKeI I

Fluidization and fluidized bed, condensation and,esagomgteong Heat
exchanger unit.
|, 37@098768 T T nij | GNYT ATBNENKeéwmE®H eJnl nl
IC 376 8  Unit Operations of Industrial Chemistry 3



127

SENrI T o®1 Ar EB BPANDEAL 7T O5. ' OOk NOI
ENKHh Oh Gn JHEEONESIONE IK 1E Ik @Sl NEKHIF Bkiid iGE N KENCE
Gas absorption, distillatidiquidigextraction,digoitd extraction and
crystallization.

|, 3y®098778 | GNT nT NENKI T nkj | ®8 nT NENK
IC 377 8  Unit Operations of Industrial Chemistry Laboratory 2
GENrt T o1 RET BKKJE NIERJIOTIQ €, 0154 0&C

Uk OF Nhoeh 6 Gg nl EON G ENKA I EN hkoahESOEEHNIKI hé
OT 701 kI OENKEKk®1r EOT ki IBKE SEHOO B KOECH RNEEN
Kol I

Gas fluidization, liquid fluidization, drying, humidification, crystallizatior
plate distillation, packatiodishtiiguid extractionfligaid extraction and heat

transfer

| , 4582090658 o061 €61 6kjnoéekNFT O 1o GKNJ
IC 455 8  Glaze Technology and Ceramic Pigment
OGENr T o®1 hir EBL Bl g NDE&A . 770134 /' 'O Ok NOI
ENKOJ E|] KNGijT &FrEBdexkNDITOLITNnT NO ek
LniTjLIdékNFT OENKS3] NOéeknNRFEY OT nlT NT T
ENKI AhLA&8FELRASGGKNINE
Classification of glazes, properties pfaparasomland glazing technique:
calculation of glaze formula, glost firing, glaze defect and remedies, types
ceramic pigment, theory of color, and color measurement of ceramic pigmen

|, 458096578 ENKO 1 Nr JPDKNENHI N3 ENK|j k N
&l Ej kK NTijAHAQO GKNJI NE

IC 457 8  Production Efficiency and Quality
EnhancemehCeramic Products

OENrt T o®l hr EBL BLGNDEAL T O3/ ' OOk NOI
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ENK] KN nET aqqEgeOT i éeNAhh NI ENKeénhEN
i KNT Ol KAEENKEARARENKOERTrjJ I EAYT KNT T el ¥
& EENKOENAT nI'T NOk NENK O EBkdeT] IPIGE \WK jn
OKNEKHALNE|I NEI I nT LNI EKKJOGKNJNE

Application of industrial management concepts in ceramic industries
efficiency improvement, principle of quality control system and quality analys
ceramjmroducts, defect causal analysis and -gef@og prolderamic products,
methodology to preblng in ceramic processing, and case study in ceramic il

|, 46820908658 | GNT AT NENKOST é61 61@BFi o ek NI T
IC 465 8  Glaze Technology and Ceramic Pigment Laboratory
OENr T oe®l RET OBE NI E®FI DT OAT OI , e, 02

ENKOTKA] JoéknNIFET OENKeéenT I HLEnl T LJc
ENKOT KAnj] JUKNT OENKEKT KijJILrLdoo0O08 GKEN &

Glaze preparation, glaze calculation, oxidation and reduction firing, ent
frit preparation, ceramic pigment preparation, use of ceramic pigment, and
ceramic glaze.

O@ONINGS I ESk NI E
e BANNIINK L Nk | N
| 833R108828 ENKI FEOY T | k NT ij n AI¥EP
DESN 332 8  Product Design
OENr I 1T c@®eed h®RE|] n NI Enl 1

| KNI AT NeiOXKNG TRINI NOemGIENEMKNE I I E O
' KAEENKIFFEOT T kNTijAHRAQOK NI AnhT Nj k NT
L KONELKKeqQENT I EOT T j k NT ijnHHAQ

History, development and significant roles of product desigarftom the pe
Product design principles and product design development. Sketching and d
the concepts of product design.
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|, 222030118 o6eJ nlNRNIGINKAT q 2204
CHEM 211 8  Fundamentadrganic Chemistry
OCENRr 1T cc®1 Ry EOOE] gOREQLT . 2" OF KNI O
6e KELKONEI NOKRET KFT NELQélr EFNTIJC
&1 ET NT nOk NLNK] KNELF 1
Electronic structure of atoms, solid state chemistryxidatam aantt bases
reduction and properties of elements and compounds

| , Z5@®@0306508 o6eJnlL Nr EOI hkoelJ 3306

CHEM 250 8  Environmental Chemistry

SENRr 1T cc®1 Ar E®L Ej gROREQLT . 2" O KNI Of
I NI I NT]T NOKNENKROENK] e oNKEER ] E&

JInljaqoodk: NI'TNEIFINENLOKNENKOG] knAarj I

EOITAEEnT heNT LNr EOI hkel JO000000000
Toxicology and risk assessmeérdlfosoiChentamination and impact on hur

health, air pollution and climate change, water pollution, and environmental m

and regulations

|, 32038158 L JINT KOKkNI ATT N 2204
CHEM 315 8  Symmetry and Bonding
OCENRr 1T cc®1 Ar E®L B OREQLD/ /

LIINT KOGNESGIOKENDKkOkNI ] TQEKn] OI
I NKGGNEGSOI I

Molecular symmetry and point group, bonding theories for simple cov:
and bondiregpties for complexes

|, 3033168 o6éJndel I KAhRNGT gn2dkx NoeJnl
CHEM 316 8  Coordination and Organometalic Chemistry
SERNr T o®1 hr O BPDHRNDEAQLLO/ /"



e KELKIONEIOKx NI ®d | ELNKOGNEGOIl T 6kl |
kI NOT KI GNgnl Od6LTnA] KijNi T NEST I K6 J ce
6kl NOT KT GNgnlT OT T T noERNT] IEﬁﬂiﬁdjﬁlHKK
60JT AKKNEOOT | 61 6] Pé&éenTnli éerE6éInderl

Structures and stereochemistry of transition metal complexes, electror
transition metal complexes, thermodynamic stability of transiionometal cor
mechanisms of transition metal complexes, introduction to organometallic cr
and fundamental reactions of organometallic compounds, current trends of
organometallic chemistry

|, 30&033188 | GNT AITINKENNK@ € J i | T 1080

CHEM 318 8 Inorganic Chemistry Laboratory

OENRr 1 1 RET OBERRANDERT T 1 KOFJEAT OI
LT NI NFFEGNOhgnl &l E DENKKAE] NGO |
T Ni kel NIJOKE&FELT N El
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ETENBKI@®gealliNK ] KNEF T T KRBT K] OOk NEN k
The oxidation states of tin, stablllzation of rare oxidation states, linka
influence of ligalad strength upon the spectra of complexes, the transition
photocatalytic activity of semiconductors, preparatiasf gednuentatasomers

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

|
l/’
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|, 22038238 06eJndgNEIJhL NEL 02204

CHEM 323 8  Physical Chemistry 3

SENrI T o1 Ar E®FIBEPANRENLDOO"
KT I KLNLTKQQ6eJnOol kl gnékl 1 kLNLT KQ
Chemical kinetis, kinetic theory of gases and photochemistry

|, 228038248 o6eJndgNEIJhL NE L 002204
CHEM 324 8  Physical Chemistry 4
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SENrl T o1 ARr E®FIBEPANRENLDOO"
6edJni FkN6JFKAQaiI DRI gNI O6eéedneéel kkljh
Basic polymer chemistry, colloid and surface chemistry

| , 28038278 | GNT AT NENKOeJnogmialhul NEL Q]

CHEM 327 8  Physical Chemistry Laboratory 2
SENr I T o®1 RET OB ERTONG AT, TO10AI0ORDBA 1101

j KEFElInHATIOINTArInintrnl KNENKOGEN
élE1GNENKNjNéhjélThﬁeéiéjTKﬁOENKbm
] NNESKRI OENKhORGAT ENELNKKNKN] OENEK
ENKFNjﬁTUKnlNTéPEINENLOIeEeNEENKIﬁ
636KEnKérE|rKNoUéNm@ENENNTnﬁbENdEl
T NOT ni éFE1 Ik NOJFKQ6hj] el kndT QO EKOG R

Effect of temperature on reaction rate, hydrolysis of ethyl acetate,
determination by conductometry, rate constant determinattinrofkimetcsdatior
of fast bromination reaction, adsorption from solution, determination of
concentration (CMC) of surfactant, determination of the mean free path of dr
measurement, heterogeneous photocatalgsialgyolgigt determination by dilut
solution viscometry, polymer identification and determination of polymer der
gradient column

|, 47%030718 L JT nT NOKNENKI Nk nEBp# NG Gi NN
CHEM 471 8  Properties and Characterization of Polymeric Materials
CENrI T o1 Ar E®I BLARDEAL L 102" OF KNI TN
OKNKEINéT“EUé@QEED@GLi@@E
O BEmRmilril BrEBI & Xk Bk dilr K @@
KArj |l LTNTNTNEeiryjKerTé
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Review of polymer chemistry, polymer molecular weight averages a
thermahbinsitions in polymers, mechanical properties of polymers, degradatior
of polymers

|, 478030748 | GNENKN] NOk NENKL 22840 € KNNT Q]
CHEM 474 8 Reactions and Synthesis Methods of Polymers
OCENRr 1T cc®1 ARy EOL EPAORENLLOZ2 OF KRNI T NJ
Ok NKET NoT njelloRBBIOCKRKNONLIEBT
I I kK NOJF eKoGgnl OT T 8ART O&el T OT nl O
T NJO&OKhAhNEI k Ok Nnosdki I-N-S TONBEG KB Bk kKINTpJ JI- | omiKe
AT OOk NI NTAE T NE] GNYT AT NLnl KAT ENK
Stejvise polymerization (condensation -candensation),-op@amgng
polymerization, addition polymerization (radical and ionreogpbuiferization
polymerization (Rlagkerpolymerization), copolymerization and practical me
polymerization
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|, 47&030778 | GNT AT NENKoeJni | 8B J | Kao

CHEM 477 8  Polymer Chemistry Laboratory 1

OENRNr I T o1 RET®BERARNDERTFT 1 KOOI
' KRFT NJéel NIJSoTr RT gt 7

ENKI' NI RnIT'TAEG6IJOKEnkKke&lFE1 I k N6 J I KAQ|¢
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F ExknEl #a Ok NE N K aNOasehy NoN Ted] 1 N-exl- NNaT JI- KKNG O
I E1 F k N6 JFKQ6h] I NT AENKI ALIFY ] nNEE
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n
| NJKOlI T Ok NENKI n@E& ©6LTn] K&FEIFkNgJ
N K kK N\NKENQ kONBEA KNGh) 6KInd k En k OO& kT L NL T KQlé
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Molecular weight determination of pelyougr &yaérsis, molecular weight
determination of polymerdmjutlibrieviscosity measurement, determination of
density by means ofsihegtadient column, characterization of the thermal pro
polymer by differential scanning calorimetry (DSC), characterization of the tt
polymer by thermogravimetric analysis (TGA), determination of gfass transi
polymer by refractometry, acetyl determination and degree-ocbstaisiitgtion in
polymers, microstructural determination of polymer sample, identification
polymers and copolymers by Infrared spectroscaayiopobymamplentdst
methods, hydrolytic degradation of cellulose derivatives, thermal degradation
some polymers, oxidative degradation of polymers, polymers in solution: mo
sizes and kinetics of polymaowgrystallizat

|, &7®030788 | GNT AT NENKdeJnI I 268BJ KqO
CHEM 478 8  Polymer Chemistry Laboratory 2
OGENr I T o1 RET OBERHINDERT T 1 K IthTOI,
' KNDFT NJéel NIJSTrRT gFY &FEijNei
ENKOTAeshiedBullINk K& O I EceGh Q] OOhj[GNENP
0]

F NIJnkgnAl éFELol KAT OO1 F Kk N6J I eKd6 Ggn
ENKLNE| Nt Fk NOJI ceKoGgnl OT 7 él KOT KRB
I Fk NSO TNkAT ST T KNGhAKkeWDhd Ak NL 6ekioJ I K
I Nk e NKQT N6 Gk O&KIT 1 KLNLT KQélE] GNENKR
el kT OO6h] FNIT ST IFIKQOoWIgogn] kel T ohl

Reparation of Potin(2i&y|4henyleneoxide) via oxidative coupling, emt
polymerisation of styrene, suspension polymerisation of styrene and prepare
foam, condensation polymerisation studies: kinetics aed f@pefatibanpf poly
npcn_p_rgml OmdO _Onmjwé&crfwjclcOr«
polymerisationvofyNcarbazole, kinetics of free radical addition polymerizatio
kcrf _apwj rc* O_1 b Opolgcondengation g ml Omd O _

~

| , 852063558 | NT nogNET Al ok é 3BO6
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MATH 355 8  Numerical Method
SENr I T o®1 Ay BB Bf NDEAL B/ / 0" OF KNI O
' KNI Ol , éH, 00. 10&0. 40. 1" OF
ENKOLREénNS g BkT i ER FENKE 4 Mé €N d d
JENKOGNEOLOI Ok NeeJno gNES L OI OENK] KN
NETniokeOj koGk] 6gNEThl oké&é&l ELJEN
Numerical representation and error, solud@ygabtbor,varrabrical solution
of systems of linear and nonlinear equations, interpolating polynomial and cur

differentiation and numerical integration, numerical solution for ordinary diffel

[, 34R08M58 ENKeéelTeéenJeén#HijNI oBEELT NT N

STAT 345 8  Statistical Quality Control

SENRr 1T cc®1 Ay LB BPANDEAQL B0O41' OF KNI Ol
' KR Ol , LT, O0500&0. 6050

el NJLneénGeéel EINKNT WMENE KNI BN KO8 Kb i]
E§OEI ENKelTenJenrHijNI 6gNELT NT NOd éKDR
el 7éndLnl KAT énHKAE|] ANOENKI| N6 & KNNT g
TAl FERNMINERAMOERK] KN nET qE§ 6] KOEKJ L

Importance of statistics in quality management, variation describing
statistics, important distributions used in the statistical quality catitrol, statisti
control, control charts for variables, control charts for attributes, process c
measurement system analysis, acceptance sampling plan, software package
statistical quality control

|, 20090038 o6& NAIEKIKII 6T DRI ET €366
IC 203 8 Introduction to Industrial Chemistry
CENr I T @1 hr BE®I Ef g DREBEqL] /1" OOk NOI , &
' KRF O, éed, 0/.20&0.1/.2" 00
6T el Né1 DRT gNInTl NENG EXKIIr] TRBN IKB KK O (

~ ~ ~ ~ . ~

FpT LNIEKKJG6kI NOFnT ULNIEKKIJOGKNINEOE
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| Nk Qi OOk NOGEEGOKNT T el TeéndlrnlT 6l Jnl NOIT
6 KEIEMNITBEKK I Oeil NJ| kI hijn] Gl 6KEENT I nT LI

Basic techniques in industrial chemistry , petroleum and petrochem
polymer industries, metal industries, ceramic industries, operation of boiler, ¢
tenperature measuring devices and valves and gauges, automatic control s
chemical reactions, control and management of pollutants in industries, se

patents and intellectual property.

|, 2082090048 | GNT AT NE KK b NRILEDT Ol

IC 204 8  Elementary Industrial Chemistry Laboratory

OENRr 1T cc®1 Ay EPLI BPnNDEBAL 7T O. 1' OF KNI kK E
i, éel,00.10&0.70. 1"

~ . ~ - ~ - ~

ENKOT KA] JLNKOEeJNHnOENKT nENI gE KT &lok
INT KIFAT KNENKoeel K OENKLKONEOKNGST nj i JN
I NLOeéTl gl Nht k NLTNEIF] nNEEnNj] OENKO] E
KAE|] ANSGI NN&I ET nINKIEMBIEGIKEN ENLNMNQ BN K

Chemical reagent preparation, boiler operation, pumps, valves and ¢
rotameter operation, fabrication and standard calibration of thermocouples,
system, petroleum productioiensiiicpleon of plastics, extraction of metals fron
pottery and glaze production, preparation and characterization of catalyst, we
and chemical waste disposal.

|, 202090068 e NJ ] klhijn] EKNT | 3@BaNKoeJnO
Lnl KAT6eJdJnlnT LNIEKKJ

IC 206 8  Chemical Process Safety and Chemical Management
for Industrial Chemistry

OENr I T o1 ed h®RE] nNIT Enlt T O

el NIJKOOenoeNIl el NJ ] kI hijn] Ehl £KENG) E
FATTKNJLnl TTnéeéekOKNT T OkNIn|] EKEQéETl N
] KIFhijA] € ELNKOEeJAOKNT T ENKE&ENnhOERT Ok
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N

| kFhijn] Ok NENKI n ENT &I IENKH |NGEN TNALTI REEKNKK
Fal T KN jOKNENKeITénjENKLOGoLnJOKNéT
ENKTKI LT el NJ)J kFhijn] OENK] KN6JNT e
] GNT nT NENIT

Knowledgésdofstrial safety, hazards from chemicals and hazardous mate
protective equipment, safety systems and devices, classification of chemical
safety data sheets, hazardous chemicals storage and manageratmy system,
in accordance with safety standards and safe laboratory work, hazards from
processes, hazard prevention and loss control, regulations and laws rec
substances and industrial safety, security cesgssrhentiealdigkk managemen
hazard and operability (HAZOP) study

|, 25090528 O GKNJIJNEG! DrF ENKE22PE KONE Ok
IC 252 8  Constructional and Technical Ceramics
SENr 1 @1 Ay BBRMOISBYHNT Enl 1T O

gl NINGINE®GHr F ENKEnl LKONEOK NS GKNJ |
EKNT I TENKj kNTO3GKNINESI RrF ENTOT e1 Neé
& EOGKNINEGI DrFENT OT el NeOTInENKIERI| lk
Ok NGO GKNJINEG!I DrFENT OT &1 Né

Types of constructional and technical ceramics, production of construc
production of technical ceramics, quality testing of constructional ceramics,
technical ceramics, defesits@ametiies, and trends of constructional and technic

development.

| , 25@0906538 ENKj KNT O0eKNDrFEdeée2t ¥ h NT 0
IC 253 8  Production of Pottery
OGENr 1 ce®1 hy BBROISYNT Enl T O

g Nhéel EoéeKNrFEdéknNITANT 8] NOEKNT |

~

6eKNrFE6exkNIFT ANT 8] NOENKT hLFT én#ij NI
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Types of pottery, production of pottery, equipment andtimaabfines for
pottery, quality testing of pottery, and development of pottery.

|, 2682090628 | GNT AT NENKO GKNJ NE®8a Nr | ENK
61 NDrF ENT 6T €1 Né
IC 262 8  Constructional and Technical Ceramics Laboratory
CENRr 1 cc®1 Ay EOI B KROD B ®WEIKEH BIZE AT Ol , eI |
ENK|] KATLi{jNI I ATTnhNT OENKOT KAnj JLn
Lné&ijnHAGOENK] K NT 6 GKNINEKOREDEND &K &
61 éT NeOOO
Raw material treatment, batch preparation, constructional brick produc
production, sanitary ware production, technical ceramic production, and pi

constructional and technical ceramics.

[ & 1268092638 | GNT AT NENKOo éeKNDr 888 kDT h N

IC 263 8  Pottery Laboratory

SENRr 1T cc®1 Ay BBl DY KD BRI HGAIT O , e
ENKéTKhjjiﬁTTnhNﬁwkmm&m&ﬁmlm£mku
Raw material preparatlon, batch preparat|on, forming, drying, glaze prep

ceramic painting, firing, and property testing of pottery.

~ ~r ~ . Ve

[ ,38R®3318 O6GgNRIFGI KNDOONGT eOB K] 16§ N

IC 331 8  Fuel and Fuel Technology
GENr T @1 hr 209RMIBION NiRE7{2032aRWN @d1, ¢, O
(209201)

TANT I NT O] 6T Ko k& @I BODOXNIOEEE N &K KN K &
6eKNrFEIJNIFOENKIT SNOGRNRI 61 K NEEI 671 KNL
Ok Nij NI NI ki1 N| Ok NENKeéel TénJ & ENKJj Ncel



138

Coal, petroleum and natural gas, prodspgoifigatomesst, fuels, testing
methods and equipments, purification of fuel, clean fuel, fuel cell, combustion
in engines, and pollution and its control in fuel combustion.

|, 3®098828 | GNT AT NENKENKI NOEBENNI Q35 §n
IC 332 8  Fuel Analysis Laboratory
SENr I T o®l Ar EBI BiL o NDBKIKgaD 13 E riOT &N, | &IE,
ENKI N6 e KNNI g] KNINAREnJNT ATl OK NENKI
 AnhedDNNHAPNhOe ] NIITT DhOENKIi Anhénhé&nnl
Ok NAngTl ihno Gk OENKI N6 éKNNTI gQENEé NK qf
OEOLGS6Rh] I LAT OENKT hLITENKEOGREKROT RE
Sulfur content analysis and calorific value measurement, proximate
pressure measurement, viscosity and viscosity index measurements, clouc
measuremexifjerican Petroleum Institute (API) spscifengratstyamiine point
and diesel index measurements, carbon residue and aghiaoalpses, dlagh poi
smoke point measurements, gas analysis by Orsat, corrosion test, carbc
distillation by distillation AmenidaroStasting and Materials (ASTM).

|, 31®0oM18 | nT L NI EBEO ] hué T K 6 338607

IC 341 8  Petrochemical Industry
SENr T o1 h 1 200RIIOH NREf20d2@RWN @d1, é , O
(209201)

j NIt KIi JEFEFnTLNIEKKI] 6T Koednoil nl
gNT NOOENK|] kNT 6eJnijnHHQE NEL NKT n
JO6F okl Ok NEKknnJIENKKIOIT NBEO®KNE

Overview of petrochemical industries, raw materials, petroleum di
petrochemical processes, natural gas separation, productioydodcéudrnicals frc
feedstock, production of chemicals blainpandffaromatic feedstock, distillati
calculation of hydrocarbon mixture for petrochemical industries.
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| , 388098828 | nlLhnit I k NOJ I K OPROOOEBEREO0C0000000%

IC 382 8  Polymeric Materials

OENrt 1T @81 hr E®O DPKODENTIEOQNDOT RT g 7T &
‘F

LIT AT NEFEIFkN3JIFKAOST él NeENKOS EN
LIT AT NOGGNEEKkélEI  k NOJ I KAO] NEOOK NG L

Properties of polymers, polymerization technigefhetharsstjtastic
polymers, additives, mechanical properties of polymers, rubbers, and synthe

| , 408004038 061 €61 6k] NENKhOh GO @DOBOOE
IC 403 8  Adsorption Technology for Wésstemdter Treatment
SENRr 1 &l Ar EPI BPn NDEAL T OOODOS

' K AEENKOKk NI k] gRENKRhORGAT Ol AL hnh
OkNdeJnTnrdnjkinFENKRORGAT OLJIJAhnNnkO
FFEOGNIGINg AT NENKENKRhRORGAT Lnl KAT ENKT
KNNLnh&lFEIl ALAnphORGAYT Ok NOT €61 6kj nEN

Principle and theory of adsorption, adsorbents, characterizations of ad:
and cheatieffects on adsorption, equilibrium and kinetics of adsorption, thert
adsorption, adsorption unit design for water and wastewater treatment, adsa

stateftheart in adsorbents and adsorption technology fatevdreasndnrastew

|, 404209@048 061 €61 6k] RENKIInTi®benj 11T RnlL
IC 404 8  Circular Water Technology for Chemical Industry
OENrt 1 el hr E®L Bf nRDEAL L OODOBOI KNI OI
EglrJINj] OK NINT KGNT FnT LNIEKKJIT RnhnRDy
Ok NIFEéq) KNEFT &FETRnoLA] Or DRT gNIT EKN
ininhl RnOKNI RnoLn] O61 é 6 TESgenHE N KK'nJi rj
OLA] FnT LNIEKKIOél NJEONI I'T eNknNLnhe&
Laws and standards of drinking water industry and industrial effluent, ori
and compositions of wastewater, basic of industrial waterrandinvaktewater
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economy of water and wastewater treatment, circular water technology for
industry, resource recovery from industrial -offfsteswatercistatar water
technology

|, 408094058 ENKI FEOT T ERNUIBREBNKHINES & J i

IC 405 8  Chemical Process Design and Green Chemistry

GENrt 1T 8l Ay E®L Ej 4 DREQALT OOOOBKNI Ol
' KRl Of , éJ, /1 400&0. 1/ 40" O K

Ve A = A

i Nt KI JEKNT I TEAKS eI HENEPREMR KT NBDNK
6h] ENKOE®] PGI NT NJknhnAnT 8ART ] nNELK®
FFEOT T EKNY I T ENKoeJIJALnl KAT I nT LNTI EKE
g Ool OT NT ni TENNEK | KNNBEENKKNCNDN TAKE T ) NEEKNY I T E

et 6h K&l OOT T énkl EiI DRT NI eNEEg Ok NEN

OV T &nkl Ei DRI gNT ENEEgOKk NENKI N8 é&KNN
OV T g NI ENBRNKI N6 e KNNTI Qo gNEEKNIOK N|
7 Ar Ej] NT OENK|] KN8JNT I E&eKgnl NT 808éKN)
6l é61 6kj i

An overview of chemical processes: present and future, examples on de
data analysis by successive and creative problem solving, conventions fol
flowsheets, an example on designing a chemical processirfdudtrg, semicc
examples on designing processes to produce hydrogen, some tips for analysil
flowsheet, examples on designing processes to store hydrogen, basic moc
mathematical analysis for mass balance in chasncalquelsefses,laws and
mathematical analysis for energy balance in chemical processes, basic ma
analysis and unit operations, principles and overview of green and sustaine
cycle assessment: a tool foondehtifmatisustainable products and processes
chemistry and technology

|, 4820080 8 ENKOE®| PGI NI NEoeéedaa nl L NI E
IC 4D 8  Proble®olving for Industrial Chemistry
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Using Software Package
OSENr I Tlee®1 Ay BB Bf NDEAL 4/ / 0" OF KNI O
Ok NOI , él, 00./ O&0. 70. /"
AE|l NIt DRT gNIT ENKEFOENI 6eKnDr FEJNE

T =

| NLI EKKJ6eJROENKTI nENITEATT NKNE&®OI J(

LT NAMGFOBKNK OE©| PGI NT NEée#NT LNLT Kah el
FTnit AT T QOOK NENKLKGONEOT T énkl EENKT nE
LnoKReEKO] hONT ENKI N6 é KNNTI djon PEN HOR K
ENK| KNINAHéenNLIT AT NEFTELLNKOKNLJIENKI]
] KN nET Qg6h] 6] KOEKIJLNO6KReKO] heNIT ENK

ENKéiTeénJeéenHijNI T NELENL®OOKNENKI NOJ é
Basic skills to use software package for applying in industrial chemis
engineering, working with tables of data by tables, lists, lookup functions,
scenarios, mathematicaqvatdeny software @dgkbgEc equations and equatior
sets, differential equations and unit operation modeling, chemical process cal
package: flowsheet analysis and closing recycle flowsheet with the iterativ
estimation and equatemesanidstost estimation and cash flow analysis, appliec
by software package: characterizing data sets and creating graphs, design
statistical quality control and linear and nonlinear regression analysis

| , 422002 8 @JiA6kl EKKJO 3306

IC 422 8  Metallurgical Chemistry

SENRNr 1 ce®1 Ay 2OHRE0% WNQd120320ON I T NJ éi NJ
&l EijNel N§gN

~

L NT OKnOOlI knE6k I NT nT NjijOINOOK Nij N1
LHTF K@ KEQL KT ] NT Rn OO+l fjoNt § tndl mory kOGS « Tij Ny
hel] eldldt NOENKT n @& ©f KNLnT i N§heij el

EKNYT T TENKINEGeIJnE&l 6kl NERENKNPEOBKNT

elJIJt NOENKSEeEKNITTNESEeIJn6h] eedn E&jOcldll
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~ ~ ~ . ~

oekNIThoelijJel NIJKOlFT OOl 61T cch GNE OE k
I NI' EKKJ cel j

Ores, secondary sources obwazta¢swaoidextractive metallurgy, pyrometall
Richard&dimgham diagram, hydrometallurgy, Pourbaix ehagegmililiuemtractio
diagram, electrometallurgy, electrowinning, electrorefining, IR drop, over
processes in oaetiihg, chemical processes in powder metallurgy, chemical pr
dipping, galvanizing, electroplating, electroless plating, chemical processes i
chemical processes in thermal spraying, anodizing, otheodgifmetssesffor sur
metals, case studies on metallurgical chemistry from Thailand industry

ni
I nl

|, 428096248 ENKEARREKNnIT OKNENX®d8 1 énJEN
IC 424 8  Corrosion and Corrosion Control
OENr 1 o®1 h 1 2BHRIBIOH NIQE [20926)0
LIT AT NEFEI AnLhnOkN] GNENKN] NKNT I n
KO] OT T 8 EENKEARREKNIT OENK] t I EEAT ENk
EKHALNE]| NOGERrj I EAT ENKEAREKNIFT Ok NEN
Properties of materials and their reactions with the environment, oxidat
aqueous solutions, forms of corrosion, corrosion prevention, corrosion rate
corrosion testing methods and case studies of cowa$ioh and corrosion ¢
|, 248000128 ENKOKNnE] GNENKN] N3®8d NT 1 Al 1
IC 442 8  Heterogeneous Catalysis
OENRr 1T &1 Ay EPI BLANDEAQL 7 ©O5 . °
TTTnOkNOT T éNh1 DRT gINAIT &K Bd) @FEBRINK K
| GNENKN] NOENK] KNf nET QENKS8KnE|] GNEN
FnT LNIEKKJOENKI N6 eKNNTI ardvnl NOk Nk A
Introduction amergkebasic concept, physical and chemical adsorption, het
catalyst and catalysis, application of catalysis to reactor design, diffusion, ce

industries, analysis of catalyst properties and characteriatios, and catalyst de
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|, 20@00@ 8 T ni & 6 6 k@K NEQ TKEKE TNEROHD|T HDTeK
IC 44 8  Selected Topics in Petrocedicals
Petrochemical Technology
SENr I T o®1 Ar EBI Bl 8 NDB KIkgaDd 2J E &I O 11 2«/1E,
'nli 801 TArdokNFELKKENSERrj i el EEAT
Topics are selected on the grounds of their relevance to the current
petrochemical industry

|, 45094518 o1 61 6k] RGNk No ET 22604
IC 451 8  Siliate Technology
OENr 1 ce®1 Ay 3IDEROIBHE N IE (289361)0
6T €61 6k] NENKT hOGT é61 6kj nj EOOT €61
IJNEOCGNEGKNIRER) OEQONKRENK KNP BKOO NE
Milling technology, powder technology, forming technology, drying tect
technology, emgtheeramicsgcglasnics, ceramic matrix composites, and applica
use of ceramics.
| , 458098628 O GKNJIJNE&EnRI LOE 2204
IC 452 8 Advanced Ceramics
GENr T @1 K r BHIEPK N BE (Re9B6D)O
iTTnoERr] I EATI ALhnOGKNINRNERRAL DA
EnkijNeTnlFLIT AT NéEFrEOGKNINE&nRI LOEOL
Introduction to advanced ceramic materials, advanced ceramic proc
general influence of microstructure on prodeséesutadpeoeEties and behavic
of advanced ceramics, and ceramic composites

| , 458098638 | nLhnl 1 el 2204
IC 453 8 Refractory
OGENr 1T ce®1 A r3BHIMEPR N B (P@9B61)0
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gl Nh & |- EI’ AL RNl T EdIOKMNEN TH®BID GO jNTNOM I
eq) KNEIFIToeJnelrEI nTTnhNT Ok NENKeénT
®lJ O

— -
—_— m(

Types of refractory, characteristics and properties of refractory, ph:
refractory, cheroitglosition of raw materials and batch calculation of refractol
production, and standard of refractory.

|, 45820986548 | NT ] NLNLT KQOKkNOST 264 6k] i1 Gn
IC 454 8  Science and Technology of Cement
OGENr T o®1 Ay 35BRMOIGK N IBE [2e9361)0

~

~

n
-nT LNI EKKJEnlF LKGNE
History of cement production and technology advancement of ceme
production of Portland cements, productiends,gpecdattien of future cements
hydration and other chemical reactions related to various cements, and
applications of cements in construction industry.

[KNTﬁINéIEENKiKNT[OTGn JTTq K Nél
[PK@IOKIHQOENKIKNI[O | Gn jT thN h1 N
IAroEnrji eerEEAT &I E| 'Té 6JT T qal Nh'
|

|, 4582090668 01 eGEGSIKPKINI NT N6 J ro¢
IC 456 8  Glass andriefiechnology
OENRNr 1 cc®1 A 3DEROIBHE N IE (289361)0

T KKIGNT NOkN6eKELKONEel EOEei OknE
i KNT ENREQDEBL OT AT NOESG|l 6h] ol Ee Q] K
OE©l OF NT N6 Jk OENKj K NTFNT NOJkKkOGST €81 ¢
I NEOEO©m®é

Nature and structure of glass, characteristics and propeates of gla:
technology of glass products, calculation of glass properties based on their «
glass production and glass industry, enamel, enamel production, glass

technology, defects on glass products and their remedies.
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| , 46@098618 | GNT nT NENKoT é61 6B GNk No E

IC 461 8  Silicate Technology Laboratory

GENr I T @1 RET OBE NI E®FI D BEAT Ol , &, 02
0T €61 6k] NENK] KGTF EifNGFENKR & INN® GK

KO] O61 é61 6k] NENKFT Ol ©®EOS1 €61 6 kj fnEN
Technology of ceramic raw material treatment, technology of comminu

of mixing, technology of forming, technologjonfydoyisigieeciy, and finishing.

|, 4682096628 | GNT AT NENKO GKNJ N®®8m RT1 L OEO

IC 462 8  Advanced Ceramics Laboratory

oEDrIIaﬁlnElﬁbEnanE@IUBn ol , el , 02
[PGINlNoLI 6 En jiE T EKNT I TENKj kN

] PGI NIt N6L| 6En r]iE [ F NTTNi kT Arl ce] &l

LIT AT NOk NI kT NEKKJ & rEééKNjNEénﬁTLOE

Special problem in adessmteéc processing, special problem in advanced
sintering, special problem in general influence of microstructure on propel
ceramics, and special problem in properties and behavior of advanced ceran

|, 46@®209@638 | GNT nT NENKI nL hnl inea)

IC 463 8  Refractdrgboratory

OGENrt T o1 RETOBERH NI E®FTBAT O1 , e, 02
ENK&nOTE§I Nh Ok NknE| #N6GI NN&I Ei nt

l ALANT T ccJOENKT NOAKNNKNI GIHE ¢ QNKNBILH O F

Oj TijNI Il A"GijNeOEKNT I T ENKj KNTT ALANRT T ce
Classification and characteristics of refractory, chemical composition

materials for refractory productginalnuoemadsition analysis of raw material

refractory production, batch formulation of refractory from phase diagram, ref

and quality analysis of refractory.
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|, 4682096648 | GNT AT NENKI NTJ NL2®BI KOk Nd

IC 464 8  Science and Technology of Cement Laboratory

OCENrt T o1 RET OBERHNT E®FTBAT OI , e, 02
KNEl ANOGI NNOk NLJT AT N&éI E|] Ol Gekaliaid

ENKeénT I HLNnI TjLIANY NI KAT ENKj kK NT|] O
| Noe KNNT Ok NT AL 7] OT GAaoJdT T qOOOENKL
ITnollT | j kKENKIhklF EOKNIijN] KNjjkOTT ] NE

Characteristicprapédrties of various cements, carbonation of lime cor
calculation of raw mix compositions for production of various cements, cem
grinding, analysis and testing of cement, synthesis of special cement, synthe
and oral presentation on the experimental results and discussion.

|, 4682090668 | GNG INé GEHENKPKINTF NT NSBB8 k O O

IC 466 8 Glass and Enaaddinoldggboratory

OGENr T oe®l RET ®BE NI E®I DT OAT OI , e, 02
ENKI N6 e KNNI g6 éKELKONEOE®SI OENKT Nk

Ok NLJIT AT NéFEFINITNOJKOOKNENK] Kk NT I NT N
Structure analysis of glass, characterization and property determinatic

making, characterization and pnapegronddtenamel, and enamel production.

~

&N

O«

| , 47®09d718 ENKI I EOY T 8 KEENI
IC 471 8  Chemical Plant Design
SENrI T o®1 Ar EBI BLANDEAL 7T O5. ' OOk NOI
i Nt KIi JOkNeéel NJKO®1 NRT NI &F EENKI |
EKNTITENK;KNIOOLKIQLNL K6 KEENT EKN
Ok NENKIFFEOTTTTnij]OkES] kAarjil éei NIJKeoL
Overview and basic knowledge of chemicasigmgasxedandei@gn and
development, chemical process plant economics, design of chemical react

separation unit and design of heat exchanger unit.
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| , 4802096838 o061 €61 6 k] REKNYT I T E38& k NT j k N
IC 483 8  Polymé&rodud®ocess Technology
GENr T el hir3BBRWOIBYNT Enl 1 O0O000008
ENKFAROT T §I NROKEFAhOENKIFAROT T gl N
OeKNr EEKAROVENKOTWREKO] hoel j el NIJKoLI I
0ekNIFET OENKOLKNJI & OEei OOk NENK] P21 8L
Compression molding, transfer molding, extrusion, injection molding,
machining and finishing, thermofamgngptatiemoblding, casting, foaming, coatit
fiberglass reinforcing and fiber spinning.

| , 4882098858 | GNT AT NENKOT é61 6¥BH 1 I K NO J

IC 485 8  Polymer Technology Laboratory
OCENRr 1T 1 RET OK KSf NIERGIOTQ &1’ 02610
ENKENRIT KOJ 1 'k N6JFKQ6h] I NT ARENKI AR
KO] OjnlT 1 FkN6JIFIKQ6h] E§OLNGGNENL OOOO
Ol

ENK] P21 0oL E] oha@&jr QE DK T K MT- 1JIoK Mo Dix K¢
ENJijNi &1 Ei F k NOJI KQOl NTj NEKNOL &I E1 |
Polymer forming by injection molding, polymer forming by compression |
sheet vacuum thermoforming, polymer powderatioatinganpfilaident wet
spinning, monofilament melt spinning and fiber sfrelymeg, faeiidaticed
mechanical and physical testing of polymer, rheology of polymer, and epoxy

| , 486209868 o001 €61 6kj] ALNr ET I 3306
IC 486 8  Textile Technology
SENr T o®1 hyr3BROOISYNIT Ent 1
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History and basic knowledge, textile fibers and textile properties, y
production, dyes and textile dyeing, textile printing and finishing, textile prope
care atethnology and innovation in textile industry.

| , 202100018 | ALANRNLNLT KQOT DRI b1
MATS 201 8 Introduction to Materials Science
OENRr 1T cc®1 Ay WO Bf n ROBAQL B/ . 2°
TTTnoEREPTEARNGI ORNLNBET KGAER! kK n E EN
fALAnpOOCel NJLnd 1 AT T QKNI i nNE6éKEL KON
l ALhAng Ok NENKI | EOY T
Introduction to materials science, raw materials atyphenefgyae=tals;es
the structure of materials, properties of materials, relationship between m
properties of materials, phase diagram, materials processing, materials selec

e NI NLI EKKIJLNLT KQ

| L18®540818 ENKOo&nj I OT T I NLI ERBILnl KATY
ME 181 8 Engineering DrawingtugiheeTing Majors
GERr 1T ol ner]hEBhEl nNNI EnllO
ENKO&Rn] T OTTT Al F AEI KOENKE§JO©6eKnN |

Enlr TheGANhOENKBI TrnhOkNeolj] Esl e OENK
i Nt OTTLOET OOT T LAr EENI

Lettering, use of instruments, applied geometry, orthographic projectio
section and convention drawings, isometric andtohiiugiendrndiviggdraskiags

| L38%548838 ENKLI T nKAEI Q1 kn EE3D6
ME 383 8 Energy Conservation
OGENr I T o1 hnEOMWELNBARAKRELNEDONT fir I NG
ENKFT nKAEI Q1 ki EENITTQRNIC ko €l R ndhd kol
KNRVAONT T Enl EndT NAKnl JOOKNKNYT T GT I Teéil
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Energy conservation program, boiler and fired systems, steam and cot
lighting systems,+heatilagjng and air conditionift)/g\Qtegeneratisiess
and thermal insulation systems

| L48%54@838 KNT T ENKOG| kninrj T KO3BO&K nEENI
ME 483 8 Energy Conversion Systems
OERNr T o@T hNEBHEDKNBARARELNEDNI nr J NG
ENK] KN nET QT NEST I KAQ6Joehl NINéL QO
| KAEENT OENKeénT | B8l NoéeKNNTI qqOENKEKNE&N
el J 606 § NREIGE ek \NEIFKNE T KOK] NEEOnok i AtEFE NT O E K N
| KAEENT OLEI NI NTJ QQOENKeéi T éndJiki1 NI Tn
Applications of thermodynamics; chemical reaction equilibria and chemi
energy conversionssystemputational analysis, distribution, use of energy al
resources of various energy systems; combustion of fossil fuel for heat and pc
and liquefaction, solar energy; pollution control in energy conversion system

e ANT KNI NKT n KEN& O
T 1 24203208 ENKENHhENKENK] K NTZRENENKHn 6
MGMT 244 8  Production and OpsiM#aoagement
OCERNr 1T o1 07T PEAWOEPN NT Enl 1
ENKINEGKMGEMWMMHMMUEMWQKNTLNTée
int mOOKNjKNTiN OENKenhENKenHuNlOE
nl ar
l

[ —

ArOEnrjl 86FEEAT ENK|j kI
énhENm@xmﬁGnNE I NT OENKI ] NEKHQOE NK ¢
éiNJIeIEENKInLhnOKNTKﬁleEKOENKiNé

Production and operations planning, implementing, and controlling
advantagssategies, and productivity. Quality management. Product design.
Process design and technologies related to production and operations. Capa

management. Logistics and supply chain management. &tageasting. Inve
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Aggregate planning. Material requirement planning and resource requiremel
analysis using quantitative and qualitative tools.

e HNSLKI gLNLT KQ]
L 144FB144308 O L K| gL NLT KQl nT L NIB&eK K J
ECON 443 8 Industrial Ecoc®mi
CENr T o1 B r1027601H2 @ K.NHEG L6
KNAE| ANOkNE&IF T 88T & EEKNT | T ESNeKKIEnLTKLIEN
Ok NENKI nIr'TeNT farél EFnT LNIEKKIOkNFNQT
Nature and scope of the process of industrialization, the patterns of indt
structure and functioning of industries and industrialded#ties, location of in
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