wﬁﬂgmﬁwmmﬂmﬂ'ﬁaﬁm mwﬁmmﬁqmmwnssu

ﬁé’ﬂgmﬂ%’uﬂga W.7l. 2554

3.1 Nangne
3.1.1 3 INnUIEiin IINARDANANGAT
- uHw 1 ARgRRIMNgIHYIa (U {alilaindn 138 wiagfin

C LAY 2 AVENAaRsBAINeLaTIA LWL ag Tusiagndn 140 wingfis

3.1.2 Tﬂsm’éqwﬁﬂgm

(1) naanAmnAnwyialy 30 wiagfin
- mjsﬁmmwl,mmiﬁ'ﬂﬂﬁ 12 viddaafin
- NNV YL AERTURLAIANFERS 9 ysdaafim
~ NFNABINYIPNERTURLANAAITAT 6 naefin
- NNATINTEYUINIUTANTTN 3 ysdagfin
(2) VHIATAURNTY
w1 iafamamngssvialy Tsilanndn 102 yidagfin
Wi 2 Angnenaniganauaznnalulad Titiaeindn 104 miapfin
- BN 26 Niafin
- Jguan
w1 ipflaaannngassiafy {aiiloaindn 76 miawfin

WAH 2 AVEANARSBAINALAZIVIA LLAS Tusinandn 78 wiasfa

® LaNi9AL 41 wnefie
o/ o/ =)
® LANUYALLADN
WA 1 LAREAIMNTTHYIG (U 20 g fin
WHY 2 ANLNANAASBANALAZIVIA WIAS 22 AHaefie
® anlAan Trsiasndn 15 wilasfin
_ Ay T
(3) NNIARERDNLED Totiasndn 6 wisdnsfie
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3.1.3 ASZUINIAN

(1) NHAeRYAN YA 30 BULAf
- mju’immummmsﬁ'ﬁms 12 AUAm
001101 4.8.101 A13NUATNNTNANTEIBING - 3(3-0-6)

(Listening and Speaking in English)

001102 §.9.102 N9 THUATNNTRENNTHNEING Y 3(3-0-6)
(Reading and Writing in English)

001201 #.9.201 NNTEMIBNALATIEALAr T TeuneNHU9 ANENE  3(3-0-6)
(Critical Reading and Effective Writing)

001202 §.8.202 aendengeiuudumneeEn 3(3-0-6)
(English in Professional Contexts)

- NANITTHY B ANATURLTIANATAAT 9 nuafin

Tnaiden 3 nsvuawien arnnszudnnse s

009103 #.14.103 AT3E TR FLATNITHIEUBRITAUNA 3(3-0-6)
(Information Litaracy and Information Presentation)

013110 §.92.110 ApaneiuEinUerandu 3(3-0-6)
(Psychology and Daily Life)

050106 #.AM.106  Aatlzwisntaifiunsysdsinnei 3(3-0-6)
(Humanistic Arts)

154104 9.08.104  nngevEnYRILIADH 3(3-0-6)
(Environmental Conservation)

176100 w.AN100  nguanpuazlanasleing 3(3-0-6)
(Law and Modern World)

751100 #171.100 \ATHgANERS WTARLsTa Tl 3(3-0-6)
(Economics for Everday Life)

851100 &13.100 nadeansiediu 3(3-0-6)
(Introduction to Communication)

NYNITINLIAIIATURL ARAAINAS 6 BuIEfin

201110 2.91.110 ATIAANNASYIUINTT 3(2-2-5)
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(Integrated Mathematical Sciences)

201111 2.9n.111 TanuisAnenmans 3(3-0-6)
(The World of Science)

ngudTIMsFeRsHINianssu 3 Wiqufia

201191 2.9n.191 N13EENIA TN TN 2(0-6-0)
(Learning through Activities)

uaziAnnnszuArInIaEedifansaiiliaaeuliaminndudn 1 mioefa il

057121 A.Q.121 WaupaiieaTAnuaznisantiidsng 1(0-3-0)
(Football for Life and Exercise)

057122 f1.8.122 fnesiieTinuansenntaInIe 1(0-3-0)
(Swimming for Life and Exercise)

057123 #1.8.123 reaadusaiedinuaznsentiasnig 1(0-3-0)
(Volleyball for Life and Exercise)

057125 f.8.125 Aenssudndmmnieiinuarnsaeniiaenie 1(0-3-0)
(Rhythmic Activities for Life and Exercise)

057126 A.].126 UmnaUeafieinuarnsaeaniIAINIg 1(0-3-0)
(Basketball for Life and Exercise)

057127 f.8.127 wpfiudaiediauarniseeniiasnig 1(0-3-0)
(Badminton for Life and Exercise)

057128 A.A.128 wniaietinuazn1sennniasnig 1(0-3-0)
(Tennis for Life and Exercise)

057129 A.].129 widawmiiaietinuaznisesniiaenis 1(0-3-0)
(Table Tennis for Life and Exercise)

057130 #1.8.130 ne&nifeTAauarnsaaniiasnig 1(0-3-0)
(Golf for Life and Exercise)

201192 2.9.192 ADYUFNANEA 1(0-3-0)
(Doi Suthep Study)

209198 21.AD.198  AAFWINTINULAZAHANTHEAUIRUETINTisEY  1(0-3-0)

LAZAILIAADN
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(Industries and Relationship to Local Culture and Environment)

= =Y = v o1 a dl ay QI a = o !
ﬂ‘i@ﬂ‘i%ﬂ’]u')ﬁ’]ﬂ"l‘iL‘iilu‘gw']uﬂ@ﬂ‘i‘iﬂ'ﬂL‘U(ﬂﬂ@uLWN LGINTHN?&’TQV]H"IZ\]?JL%EQT&&N

(2) KNINFYNANTE

U3 1 mﬁqmm*mnssuﬁ"ﬁﬂ Tidaundr 102 widqefin
UKY 2 AnerERsTRInauLszIAlulad Titaandn 104 wiasfia
2.1 FEmnu 26 Wiafin

202111 2.9473.111 Faangn 1 4(3-3-6)
(Biology 1)

203111 2.AN.111 VAR 1 3(3-0-6)
(Chemistry 1)

203113 2.AN.113 VAR 2 3(3-0-6)

(Chemistry 2)

203115 2.AN.115 Ufjisinsasl 1 1(0-3-0)
(Chemistry Laboratory 1)

203117 2.AN.117 Ufufnsiad 2 1(0-3-0)
(Chemistry Laboratory 2)

206111 2.AD4.111 WARARE 1 3(3-0-6)
(Calculus 1)

206112 2.AD4.112 WARARE 2 3(3-0-6)
(Calculus 2)

207117 3. N4.117 UJURN1TARNS 1 1(0-3-0)
(Physics Laboratory 1)

207187 A.Ng.187  ARNA 1 3(3-0-6)
(Physics 1)

208346 2.60. 346 AOAAMIUIANEAFINNTIN 4(3-3-6)

(Statistics for Industrial Chemistry)
2.2 3N

unw 1 Laflgaamnssusiall Tisiaandn 76 wdosfa
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WKY 2 AnerERsTRInaLazIIAlUlaE Gitaendn 78 wuaefin
Tsmamdie e lFsuanirieniiGen  avfeadidmessu 300 - 400 Gifiesndd
36 yaefn uazlusuaniasdiaaiinnsiy 400 Tianndn 18 wiaefn

2.2.1 Ay naniau 41 wdaafin

203211 2.AN.211 WARDHUNTE 1 2(2-0-4)
(Inorganic Chemistry 1)

203222 7.AN.222  WARARNE 1 3(3-0-6)
(Physical Chemistry 1)

203228 2.AN.228  UJURNSIARRARNTA 1 1(0-3-0)
(Physical Chemistry Laboratory 1)

203235 1.AN.235  LARALATITA 3(3-0-6)
(Analytical Chemistry)

203288 2.AN.288  U{URANSIARALATILH 1(0-3-0)
(Analytical Chemistry Laboratory)

203323 1.AN.323  LARRATA 3 2(2-0-4)
(Physical Chemistry 3)

203324 2.AN.324  LARRRANA 4 2(2-0-4)
(Physical Chemistry 4)

203327 1.AN.327  UJURNSIANRRANR 2 1(0-3-0)
(Physical Chemistry Laboratory 2)

203331 1.AN.331 nTRaEinaaiifaseancdle 3(3-0-6)
(Instrumental Methods of Chemical Analysis)

203337 1.AN.357  UFliAnan1aAinsisinisefidasaindle 1(0-3-0)
(Instrumental Methods of Chemical Analysis Laboratory)

209201 2.A8.201 UFNIUANAUTI AT 3(3-0-6)
(Chemical Stoichiometry)

200211 2.p0.211  wafinddeedu A(3-3-6)
(Introduction to Ceramics)

209301 7.A9.301 Lﬂﬁﬂ‘i:u‘]uﬂ’]‘i’q@]ﬂ’mﬂ‘i‘iN 3(3-0-6)
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(Industrial Process Chemistry)

209302 2.AB.302  UJURNISIANNTTLINNITEARINNTTH 1(0-3-0)
(Industrial Process Chemistry Laboratory)

209372 1.A8.372  ywUuRN1InIuAfignanngau 2 3(3-0-6)
(Unit Operations of Industrial Chemistry 2)

209374 1.A8.374  UfURNsagUfRnsnNeiaaangTy 1 1(0-3-0)
(Unit Operations of Industrial Chemistry Laboratory 1)

209498 1.AB.498  ANNUNANBANINNTIH 1(1-0-2)
(Seminar in Industrial Chemistry)

FSLUNUAIHANISAnEILLLUNG awmideaunszuann

209493 2.A8.493  n1sRnenlulsesu 2(0-12-0)
(Industrial Chemistry Training)

209497 1.A0.497  deymifiireniaunfignanngss 4(0-12-0)
(Special Problems in Industrial Chemistry)

FWSUURUAMNANISANE LUUaReRnEY Hamudeunszuaiin

209494 1.A0.494  @wfiafinE 6 nsfin
(Cooperative Education)

UWHNTEUINIEN 2.A9.493 LAY 1.A9.497

2.2.2 Fnanisauiaan

WiinAnudenBeuunslaunmmiissialus

LhE3S 1 Lﬂﬁqmm‘mnswﬁ’ﬁﬂ 20 niaafin

203203 1.AH.203  LARBUNAS 1 3(3-0-6)
(Organic Chemistry 1)

203207 1.AN.207  UfjURANSIANENNaS 1 1(0-3-0)
(Organic Chemistry Laboratory 1)

206355 9.A%.355  ADBIAIAY 3(3-0-6)
(Numerical Method)

209371 2.A8.371 wiagdfjiRnTnnanigaannnesy 1 3(3-0-6)

(Unit Operations of Industrial Chemistry 1)

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)



209401 2.A8.401 wisaduarn1saanuuulfnoiad 3(3-0-6)
(Kinetic Chemistry and Chemical Reactor Design)

209473 1.A.473  ysdpUfuRN1ImIuARgRanngan 3 3(3-0-6)
(Unit Operations of Industrial Chemistry 3)

209475 1.A2.475  UfjdAEnsudagdfjifniannaaigaannnesy 2 1(0-3-0)
(Unit Operations of Industrial Chemistry Laboratory 2)

209476 2.A8. 476 n1seenuuUlseILAd 3(3-0-6)
(Chemical Plant Design)

WHK 2 AnenransdanauazvialLlag 22 wiaafin

205231 21.594.231  WANPIAATUATHANATEATNIIUAS 4(3-3-6)
(Crystallography and Optical Crystallography)

209311 2.A8.311 ANYVPIATTRNA 1 3(2-3-4)
(Silicate Science 1)

209312 2.A8.312  AEIFAEnsEAINM 2 3(2-3-4)
(Silicate Science 2)

209316 1.79.316 ANINAFBLIEIIRNUATNNTIATITId YR 3(2-3-4)
(Ceramic Testing and Data Analysis)

209411 2.A9.411 anamalulad 3(2-3-4)

(Silicate Technology)

209413 1.08.413  Taayun 3(2-3-4)
(Refractory)
209415 9.A8.415 ANBULRNIZWRZ AN AUDIESIRN 3(2-3-4)

(Characteristics and Properties of Ceramics)
2.2.3 Frneamaan
waw 1 LafigaamngsHsiaty Tidasndn 15 wsaefin
T@mLﬁ@ﬂmﬂﬂﬁxmu%’]Lﬂﬁqmmwﬂﬁﬂ (7.A8.) solUn
209203 1.A8.205  ArEidesdiuniaafigaamnesy 3(3-0-6)
(Elementary Industrial Chemistry)

209204 1.A8.204  UJURANSIANEREIMNTINYRTIH 1(0-3-0)
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209212 7.A0.212

209304 1.A0.304

209322 1.A0.322

209331 1.AB.331

209332 1.n0.332

209341 1.A8.341

209342 71.a8.342

209382 1.A8.382

209402 1.A8.402

209412 1.AB.412

209414 1.AB.414

209416 1.n9.416

209423 1.AB.423

209424 1.an.424

(Elementary Industrial Chemistry Laboratory)
anRnilenisteaieuazngs@niiesunaila
(Constructional and Technical Ceramics)
OMNARARS AT AT NI TN
(Thermodynamics in Industrial Chemistry)
wiilannssu 1

(Metallurgical Chemistry 1)
Bamasuamnauladidamaa

(Fuel and Fuel Technology)
UFiRinensiiesnsiide i

(Fuel Analysis Laboratory)
gaamnsntinsadl

(Petrochemical Industry)

UfriRnsTlnsied

(Petrochemical Laboratory)

TNANBRNDS

(Polymeric Materials)
nassUfizenuarsiassfiizentugaammngss
(Catalysis and Industrial Catalyst)
Lsﬁ‘iﬁﬁﬂﬁgl:lq\i

(Advanced Ceramics)
Anenmansuazmalulad i

(Science and Technology of Cement)
WALAYAUILNA

(Glass and Enamel)

willannssu 2

(Metallurgical Chemistry 2)
A1FNANIBUUALNITAILANNITAANTEY

(Corrosion and Corrosion Control)

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)

3(2-3-4)

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(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-06)

3(3-0-6)



209427 2.a0.427  UfiRnisaiilannsss 1(0-3-0)
(Metallurgical Chemistry Laboratory)

209483 1.A2.483  wiAlulafinsruiunisndandnsminediues 3(3-0-6)
(Polymer Process Technology)

209484 1.0.484  vadaenasnamalulainefines 3(3-0-6)
(Selected Topics in Polymer Technology)

209485 2.n0.485  UfjrRnamaluladnefines 1(0-3-0)
(Polymer Technology Laboratory)

209486 1.10.486  WAWladRWe 3(3-0-6)
(Textile Technology)

uaznszuMATLARgREmMNTIN (2.0 A TllasmANnTdy vdaldanaInnszuAnn

solun

203204 9.AN.204  LARBUVIAS 2 3(3-0-6)
(Organic Chemistry 2)

203208 2.A%.208  UHUANNSIARBUNTS 2 1(0-3-0)
(Organic Chemistry Laboratory 2)

203250 2.A4.250  iAfiAsuIAdeN 3(3-0-6)
(Environmental Chemistry)

203315 2.AN.315 \RaHNEs 2 2(2-0-4)
(Inorganic Chemistry 2)

203316 1.AN.316 WRaRunaY 3 2(2-0-4)
(Inorganic Chemistry 3)

203318 1.AN.318  UfURN19Aiedunad 1(0-3-0)
(Inorganic Chemistry Laboratory)

203471 71.AN.471 LARNDRLNDS 1 2(2-0-4)
(Polymer Chemistry 1)

203474 3.AN.474 LARNDALNDT 2 2(2-0-4)
(Polymer Chemistry 2)

203477 2.a8.477  UfdAnSIANnaRNes 1 1(0-3-0)
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203478 1.AH.478

206331 1.AD8.331

206341 1.AtH.341

206342 1.A18.342

208263 1.901.263

208264 1.4901.264

208345 7.499.345

208380 1.901.380

210201 2.1#1.201

254181 9/1.1.181

254383 1f1.1.383

254483 71.1.483

256281 1f1.H7.281

(Polymer Chemistry Laboratory 1)
Ufusn1siainedines 2

(Polymer Chemistry Laboratory 2)
LARAREIUGS

(Advanced Calculus)

AT NS o YT

(Ordinary Differential Equations)
ANN19 TS DY

(Partial Differential Equations)
atRdain

(Elementary Statistics)

NANNDA

(Principles of Statistics)
N1IAIUANA AN TNIBINTIF
(Statistical Quality Control)
TR T (TR e AT AR IR aN
(Introduction to Operational Research)
Fanpnansidosdi

(Introduction to Materials Science)
NN9EEULULFAINTINE AT

|
VA A

ARl InAnENAFnTTH

2

(Engineering Drawing for Non-Engineering Majors)

ANTBRTNENAIN

(Energy Conservation)
SrUnnAL RTINS
(Energy Conversion Systems)
Aranssumiilasudidosdin

(Introduction to Mining Engineering)

2(0-6-0)

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)
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1

AMTLHNANENIARINTTHUn R mnTINAiBunad  AvTamziden 2.AN. 204 uay 1.

AN. 208 A mSLUNAnEdaInITiungRamnssieieiunad Avsaamzidau 9.AN. 315

7.AH. 316 WAy 2.AH. 318

LN 2 AVEIAIRAS TR NALAZIIA LIRS Tidiaandt 15 wuaefia

Tnadonannszuadraiigaamngss (2.a9.) sn (U

209203 1.a9.203

209204 1.AB.204

209212 7.A0.212

209304 1.A0.304

209322 1.m0.322

209331 71.A8.331

209332 1.A8.332

209341 1.A8.341

209342 71.a8.342

209382 1.A0.382

209402 2.Aa8.402

209412 1.AB.412

pasdidasdiunnaiafignannngsu
(Elementary Industrial Chemistry)
UHURN1SARgARINNTINYATIN
(Elementary Industrial Chemistry Laboratory)
wsfnifenisnessuazssfiniissmaile
(Constructional and Technical Ceramics)
AOVMINARARS AT ATINTIH
(Thermodynamics in Industrial Chemistry)
wiilannssu 1

(Metallurgical Chemistry 1)
Bawmdauarmauladidanas

(Fuel and Fuel Technology)
UFiRnsAnssiidanas

(Fuel Analysis Laboratory)
gaamnsntinsad

(Petrochemical Industry)

UftRnstlnsad

(Petrochemical Laboratory)

TRANDRNDS

(Polymeric Materials)
nassUfiBenuarsiasaliizenlugnamngss
(Catalysis and Industrial Catalyst)
L"Zf‘a"lﬁﬂ"f?u’egﬂ

(Advanced Ceramics)

3(3-0-6)

1(0-3-0)

3(2-3-4)

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(2-3-4)
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12

209414 1.A0.414 nenmansuazma uladd i 3(2-3-4)
(Science and Technology of Cement)

209416 1.A8.416 WALABUINA 3(2-3-4)
(Glass and Enamel)

209423 2.A0.423 willanngsu 2 3(3-0-6)
(Metallurgical Chemistry 2)

209424 q.A8.424 N13NANTBUUATNNTAILANNITAANTEY 3(3-0-6)
(Corrosion and Corrosion Control)

209427 2.A0.427  UfiRinisaiilannass 1(0-3-0)
(Metallurgical Chemistry Laboratory)

209483 1.A0.483  wAlladnszuaunsHARNARTuTINeRINDS 3(3-0-6)
(Polymer Process Technology)

200484 1.A0.484  vniadanasmnamnalulaiinefiues 3(3-0-6)
(Selected Topics in Polymer Technology)

209485 1.n0.485  Uftinsmaluladnefines 1(0-3-0)
(Polymer Technology Laboratory)

209486 1.09.486  wiAllagFwme 3(3-0-6)
(Textile Technology)

LRZNITUIRITUANGANTINNTTH (1.AB.) Y| VILﬁWN@%LWNVJﬂ‘iHﬂU NIBNBNITINNTSUIN

Amnsialuil

110332 99.9.332 NN9ABNULUNRAN DI 3(2-2-5)
(Production Design)

203250 1.AN.250  iAfiAuIn&DN 3(3-0-6)
(Environmental Chemistry)

203315 2.AN.315 i aiunas 2 2(2-0-4)
(Inorganic Chemistry 2)

203316 1.AN.316 wReiunEd 3 2(2-0-4)
(Inorganic Chemistry 3)

203318 2.AN.318  UfjUANSIANaRNNAS 1(0-3-0)
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206331 1.AN.331

206341 1.AtH.341

206342 1.A18.342

208263 1.90.263

208264 1.901.264

208345 7.99.345

208380 1.901.380

210201 2.1#1.201

254181 9/1.1.181

254383 f1.1.383

254483 371.1.483

256281 1f1.H7.281

703244 15.N9.244

(Inorganic Chemistry Laboratory)
LARAREIUG

(Advanced Calculus)
ANN1TIBIBURUE ATy

(Ordinary Differential Equations)
ANN15IB9BYUTE DY

(Partial Differential Equations)
atmdnagu

(Elementary Statistics)

NANNDA

(Principles of Statistics)
N1IAUANA AN TNIBINTIF
(Statistical Quality Control)
wanDeeuAeatunsAsaRfnemg
(Introduction to Operational Research)
Fanranfidasdiu

(Introduction to Materials Science)
N19RLRLLLAAINTINAINTL
gantiinAneAmngas
(Engineering Drawing for Non-Engineering Majors)
ANTBRTNENAIY

(Energy Conservation)
izuumﬁmﬁﬂugﬂwﬁ’wm

(Energy Conversion Systems)
Aranssumilesusidasiu
(Introduction to Mining Engineering)
NNITANTITNITHAGUALAHUITU

(Production and Operation Management)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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751443 6161443 \PITHFAAATERFINNTIH 3(3-0-6)
(Industrial Economics)
2.3 AN Tt
(3) BKNIATLNADNLAS Tidiaandn 6 wuaefia

IRDNEYNITNNTLLIAEIUBNEUNFEEN HEBNTT 6 Wiasfn

WHIYLNG ATTHIHILTDILADTRENTEUINIEN
- 39

TFanNTEUAITA EImRALudaY 6 nan Aasia (U5

o

1. LAY 3 AN LEANTN ATHY LATNIAE/NIVIFUT NINTEUINIEIHRFINA
2. 1@ 3 ANy SN FAIT
1) AUAILSN (MANZDSY) LAFAYEN 2ALABINTZUINIAT

“" AN nTruauATn uszautia

)X

Do

“or  uEANEN  NTvuasan ueyAutia 2

“3"  umeedle  nezuadTluaraudn 3
47 ugnsiy  nazuadAn usduiii 4
2) adaNA1y (MANAL) uansdl v luananien Sefiseandundl
3) Wwdiving (anviag) uanedie ayna lmsAngaeIENAN

3.1.4 UWHASLHNRAITANEA

wnw 1 Laflgaamnssaviall

it 1
mamsAnEId 1 witeRn  mantsfneai 2 niaafia
001101 H.8.101 ﬂﬁ‘jﬁ\iLL@ﬁﬂ’W‘jWﬁﬂ 3 001102 H.8.102 N9EUULAZNITR Y 3
NEBINGH NEBINGH
201111 aan. 111 Tanwiinenemans 3 201110 2.an. 110 ASAAERSYTINIT 3
202111 249 111 F9Anen 1 4 203113 .8, 113 1Afl 2 3
203111 a.AN. 111 1af 1 3 203117 a.au. 117 Ufifnnsed 2 1
203115 a.Ax. 115 Ufdfn1siad 1 1 206112 2.AL 112 UARAAW 2 3
206111 2.A0d 111 UARAAN 1 3 207117 awa 117 UfdfnnsAand 1 1
598 17 207187  aW&. 187  WANA 1 3
A NADNET 3

I 20
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ANANISANEIT 1

001201

203203
203207
203235
203288
206355

209201
209211
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ATBEUIUANYMRLNTZUINIYT

AN UYL ATNAS
001101 MTHILAZNITWANTHIBINE Y 3(3-0-6)
LISTENING AND SPEAKING IN ENGLISH
Souloidasmran Td
Prerequisite None
msRpsnannEndinge Tnediuinuzniayauaznneile WensUfdeistuiunmedenn
uazArINTg dueznaiiinnisBeuinaantin
English communication with emphasis on listening and speaking for social interaction and

lifelong learning.

001102 NITEIUURENTISIALUNTHIBING Y 3(3-0-6)
READING AND WRITING IN ENGLISH

Reulafigaiunen G
Prerequisite None

nsguazNIaBeunEIsngy  neiunsBandandnd  nanunaulennsalatnai
svuy naiaunlassednedaleafifianavannnans sULLLLRIRgUsTasAansdandin ienis
Aeanspsnefiazandan duazieliAnnnsdunsnanedin

English reading and writing communication for lifelong with emphasis on vocabulary
expansion, systematic grammar review, development of sentence structure and sentence variety,

forms and purposes of paragraphs, progressing from mechanical to more meaningful context.

001201 A9EIRIENIATIZRLA NS A uaE19RU s AVIBNE 3(3-0-6)
CRITICAL READING AND EFFECTIVE WRITING
Geulafigasnnunen N8
Prerequisite None
yinsznnEndanqudminissudiinasiannunsstiayauaesiieg uaznsluatng

Uszansna TwidanuaananlavesiiGou
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English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.

001202 ﬂﬁﬂﬁﬁaﬂqﬂ?uu%uwwﬁﬂaﬁﬁw 3(3-0-6)
ENGLISH IN PROFESSIONAL CONTEXTS
Renlfigesinrden Tf
Prerequisite None
ANWLIRNITINATET  BIAUTZNBUN WA LAY INHENNATHIIBINIBDEBRNITEIUT
VBN
Specific language features, language components of professional texts and language skills for

professional texts.

009103 AR ITARVAURENITHNAUBRIINUNA 3(3-0-6)
INFORMATION LITARACY AND INFORMATION PRESENTATION
Geulaigasron W8
Prerequisite None
m’m%maLmzmwﬁﬂﬁiy"amm‘iﬂumﬂLLﬂ:ﬂﬂiﬁﬂﬂiﬂuLwﬂ ATHADINITURLN TN
AVTEUNF LRGN EITRUYIALAZLINITRITNUNA N9NEINTRITauneLazn1Tansziday n1aauFu
NVIRUNA N TLLEURITRUNA NIHIAUDRITRUNA m‘jﬁ’mﬁeLL@zm‘jL‘ﬁﬁIuUi‘smmﬂiN
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.

013110 FInINyINUTINUSZININ 3(3-0-6)
PSYCHOLOGY AND DAILY LIFE
Saulafidasinunen T

Prerequisite None
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a

FeAneniudinUsrandin dedadnudnuaizdiuuang  Ta9eAMuaNA NN INGENINYARS

Ta98AURIAN
Psychology and daily life. Individual factors. Interpersonal factors. Social factors.

050106 AaUzuiens dusyusdiifiaaeen 3(3-0-6)
HUMANISTIC ARTS
Renlfigosimrien Tf
Prerequisite None
mafnENssINmALazAEnEnErasra s iugediiondntauas s dnaue ez
sy humnmuandeniiaqiu  Wmniesressyed  wonaiBnavteAaUsiin luguimansves
uyed Avmdidviinifiaasouaz@ennin nsliEAnuazinsaniugEnudnnesa @R Faenl
S9N RN AIAN
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.

AU NIANATNRAS

154104 msag%’nﬁé«mmé’au 3(3-0-6)
ENVIRONMENTAL CONSERVATION

Aoulafidasimnan  Tus
Prerequisite None

Ty Tunnadanis waznsliuaslamiannninenssssne® dodiuludes fiu Uil s us
Fadin uywd wAlETINER Aavimissanen® wazRewaedendne paanaABnseyETuas
upan1T ey s iudmiulssmalne

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.

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)
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ﬂmzu’%msqsﬁ@

703244 NMSIANTTATTHRAURLATLIRWITY 3 (3-0-6)
PRODUCTION AND OPERATION MANAGEMENT

Reulafigaiuten 703103
Prerequisite 703103

AN edINU2NaU2B9BIANITULATNNTTANITIHNNTHER NSANEIENAaTTIAI599TW 119
Widarinelulasm nssudeuazniafusnendaniilasm nedigednuannd Tasem uas
wansflawransld  NNSANEIAAZNNSARBNIMIIENNITYINTN  RANYBINITIUNWEINNTHAR
3 tEsruUan TR 159970 NMITALLUSHAYINATHAMHEHNQRNIZATN NSATMUANATH
%ﬂx‘immm:miﬂ%’uﬁ‘gq\im ﬂ"l‘iﬂ’)‘U@NLLﬂ$ﬂﬁ§%ﬂ‘jﬁﬁdﬂuwﬂﬁﬁ’m’1‘j‘%ﬂ Lmzm‘smuvamqﬁu N9
AMNUARITINNTTNAG LAZNITTANANAS T2AUNITNAALALNITIINNILULLLNT

Organizational and managerial elements in the area of manufacturing managements.
Feasibility study and plant locations, layout, transportation and materials handling. Maintenance of
building, plant and equipment. Time and motion study. Principles of manufacturing planning.
Automation in factory. Specialization, standardization and simplification, control and feedback.
Procurement and materials control. Scheduling production and evaluating results. Level production and

stable employment.

AMELATHYANAS
751100 \AsugAAns WEAnUsTIT 3(3-0-6)

ECONOMICS FOR EVERYDAY LIFE
Senlfifesimren f
Prerequisite None

wnAnmarssgransiinfuiihdinlazdty Afeadiesduniands nisudlnn maan

e lfuszanmnf NN1FARIAITITNY NITRBUAZNITEHIAIT N1rRUNBLAZIURA N1987991U
Lﬂﬁwgﬁ@m‘iﬁﬂLmzﬂﬂ‘iﬁu‘smd%m:wm m‘iﬁwmmwgﬁmm:ﬁ'dLL'méﬁm\l

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.

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)



25

751443 LATHEATRASEANINNTTH 3(3-0-6)
INDUSTRIAL ECONOMICS
Senlafidiasrinunon 751102
Prerequisite 751102
ANBULUAZYDUIYATBINTELIUNITERFINNTIN wuuuNsesniiulansgaamngIH
TASIRE AT NN TN BNg AR N IHLAZEREIMNTTHANTLE N1aAUALAENgATMNTTH
Nature and scope of the process of industrialization, the patterns of industrial growth the

structure and functioning if industries and industrial relation, location of industries.

AMENISABATINIRYY

851100 ansAassidasdiu 3(3-0-6)
INTRODUCTION TO COMMUNICATION
Renlfifosmimrden TF
Prerequisite None
ﬁﬂEﬂLLu')ﬁﬂﬁ’]uﬂ’]‘iéﬂN’]‘i ﬂ‘izu%uﬂ’]‘iﬁﬂﬂ’]‘i ‘Viﬁ"lﬁLL’N$UVIU’]VI’£I®\1ﬂ’]‘§%@Z\T’]‘§N'J@°ﬁu
Aovnadenuazwabladasaume sadoan
Concepts of communication. Communication process. Roles and functions of mass

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

AU RAFINRS

176100 agnnrauazlanade i 3 (3-0-6)
LAW AND MODERN WORLD
Soulafisiosinudon Tid
Prerequisite None
wiAanwnguEng  aoimenguang agrsnefuunumingian  ngrsneiudas
seydtazn ngrsneduiionviesiu wazngrunsiuAnBguyn UUmasengranesALvinsiu
szudaNies  wazunuvessngraneugalaniAdad  Anundiesneiiigmneinnsglfnunsine

Aeafungransuazlanasie s
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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.

an a L
AWEIFASARL

110332 ASDANULUNIRA WA 3(2-2-5)
PRODUCT DESIGN
dl dlsl 1 1 [P
Seulafdesiunen W8
Prerequisite None
=9 o a o dl o/ a o/ o © o/ a A a o/
L‘iEIuLL@%‘VI"IUQUGIﬂW‘iLﬂ%l’]ﬂ‘i_lﬂq‘iﬂ@ﬂLL‘LI‘LIWﬂﬁmmmﬂ’m‘i‘]_lﬂ’]‘m@@w’mr}iN@ﬂ’]‘imﬂ@fﬁu‘i%ﬂ‘u
ANFINNTTH LL@zL@?;lN%Nﬂ‘jzuQHﬂ’]‘iN@WTﬂ‘i:ﬁUQG}N’Mﬂ‘ﬁN
Study and practice of product design for handicraft production and industrial production. Field

observation of manufacturing processes.

AMEANYIATINAS

201110 ARAFTRATYIINTS 3(2-2-5)
INTEGRATED MATHEMATICAL SCIENCES

Sewliigasimrien Tid
Prerequisite None

poNAaRs EAnUszanT  Adlamansuaradf  Twlsingniselsneg  nnsdsgnd
AfeFans  adAuarAsNAmesWATINTg  neruaNnsuddgmlnetindinmans a8f  uay
paNRAUAES NITUATHASUTINAnENERug AN aR S

Computer in everyday life. Mathematics and statistics in various phenomena. Mathematics,
statistics, and computer applications in academic. Problem solving process by using mathematics,

statistics, and computer. This course is recommended for science-based students.
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201111 Tanusisingenans 3(3-0-6)
THE WORLD OF SCIENCE

Rewlofigewiunen T8
Prerequisite None

p3IHTRUAATWINTIsANemansuazmalulal sTuugBer msdnemaATIZRLAY
pvdunsluiiagiie anudniusfaiuuasiussndvesding guania nALTsENnALazEaniA
gpalan ANgaANANYID] N19NTTANEiLazNI ENsNeINTsIINTNR Ysnifiunedsansanaia iy
FnAnsnmansuardonsansd nsruAmteyyeiiiansindAnuAiiugmanenmans

The nature and evolution of science and technology. The solar system, modern observations of
planets and moons. The interrelations of Earth’s geosphere, hydrosphere, atmosphere and biosphere.
Abundance, distribution and utilization of natural resources. Contemporary social issues in science and

society. Enrollments are not permitted for non- science-based students.

201191 MsFausHIuianssy 2(0-6-0)
LEARNING THROUGH ACTIVITIES

Seulafidoesnunen (58
Prerequisite None

AadinsanfanssuilifendastiunisimuiasnwilnAnel  n1siesinezuarlsraun1Tod
%‘fimGh\'i7ﬁgﬂﬁmﬁuﬁqmﬂmm:mﬂuﬂﬂwﬁwmﬁ’ﬂ dindanlsenauiinfivin Winfnefidausan
Twdasmanmesnisfinunlusniinends  AenssusneqmaniiasnsminliinAnundsygndtinig
= 1 a 1 o 1% Py o ¥ a o = Aa o/ ' @) 4
L‘;iﬂu;j@qﬂﬂ@ﬂ‘j‘mmﬂﬁﬁfﬂW@NuﬂTuﬂﬂuLﬂﬂfmUﬂﬂiﬂ‘i’]ﬁ‘vmﬂﬂuﬂﬂﬂ mwuﬂafu@mmmmﬂumém
A [ a 1Y o [\ =) a o v @ 1
finnsimmnypdna i ditanisvinemaiiuiin famsssn a3es930 asnsain Wl dwwuednedy
namssdnluemen  Hededmnugerisseniauazanta  wiswisianaoisme  dflnuas
TURABDLADAULEY LAZRIAN

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.
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201192 ABEFLINANET 1(0-3-0)
DOl SUTHEP STUDY

Renlfifosimrien T

Prerequisite None

Anunpeguiniy 4 8& A AEvieninn @ s30inen AAvasdanan : ssuufo uas

ATNARINARIYVINEININ AR NFIANLRZINWEITN PIRUILATHINEEIVET WAy HENNNIT

2 1
=

aysny ¢ Anflensnd  nafutouezniaviosfieadeilnn  aadniugsrdnes gy
NANENA B Ina

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.

202111 F93en 1 4(3-3-6)
BIOLOGY 1
dl dlw 1 1 [P=}
Janlafifiasxiunan (W5
Prerequisite None
WHARANNEIINY NN IUAIATYIDITTR [ WUTFART AUTMARTUILEINTURTLHIAR
IBIITNIINTG YR AIEASITNHINITABIATTNARTINAATEN INTINTN AL LIFNIEN

Basic biological concepts in chemistry of life, cell, genetics, population genetics and its

evolutionary concept, the evolutionary history of biological diversity and ecology.

203111 LAN 1 3(3-0-6)
CHEMISTRY 1
dl 4‘9/ 1 1 [P=)
Fanlafifiasniunas (W5
Prerequisite None
UBHNoANAUEaas  Tasead1sazaas WuﬁzLﬂﬁ?%ﬂﬂﬁﬁﬁZﬂﬂuﬁ‘jzmﬂﬁN"[ DUNNG
mandBuadl el uwia 2seman uavsewds  @savany  neR-lwauazaNaalpasiin

FAUNAFNFAS LTIAN
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Chemical stoichiometry, atomic structures, chemical bonding in various compounds, chemical
thermodynamics, electrochemistry, gases liquid and solid, solutions, acid-bases and ionic equilibrium,

chemical kinetics.

203113 WA 2 3(3-0-6)
CHEMISTRY 2
Reulafigaiunen 203111
Prerequisite 203111
srEnsewdinuazlavzunsudin asdszney  lanashindu wdilaedes a1sUszney
Buvdd astaluana wfifuRuanden LfTuEanUszaT
Representative elements and transition metals, coordination compounds, nuclear chemistry,

organic chemistry, biomolecules, chemistry and environment, chemistry in the daily life.

203115 Ufjisnisiad 1 1(0-3-0)
CHEMISTRY LABORATORY 1

Renlififasmimurden  amadeundan 203111
Prerequisite Concerrent to 203111

UfifBenvamesuns andeneasiden nnsuenaateson it wadianin uasaad
Aoadiadi AnasTinesfing nsvnsas luanalasedmannisanasasgadanuds Taseadnondn
AT MINTRILNININTA-LUE UAZUULSABNS ANARNIALUA AU NEANY AL ATNAAUNTT
ALATE FAUNNATAASLTIAN LAZNITNARDINLAE

Reaction of copper, heat of reaction, electrolysis galvanic and concentration cells, gas constant,
determination of molecular weight by freezing point depression, crystal structure, acid-base and redox

titrations, acid-base equilibria and hydrolysis, solubility product, chemical kinetics, and special

experiment.
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203117 Ufjuan1sias 2 1(0-3-0)
CHEMISTRY LABORATORY 2

Renlofigewiunew 203115 uazamadaundon 203113
Prerequisite 203115 and Concerrent to 203113

MIATATIRmMNNTBILAR (pasuLazLeUpasWEdnsd N angUsznaulaeniAmni
\@reBNBnilasuaien  NTAAITIntualawad  naveaeuansBaliana NMSeEENENS
dnvlon meArasiiLEy st aisftenavinlifinlaanzse Bvanaunsgomgaiidsonts
ALANUVDINAD UATNITNAFDINLAY

Qualitative analysis of various cations and anions, coordination compounds, oxidation states of
vanadium, organic chemistry analysis, biomolecules analysis, detergents preparation, wastewater
analysis, analysis of carcinogenic substances, effects of temperature on the solubility of salts and

special experiment.

203203 LANDUNSE 1 3(3-0-6)
ORGANIC CHEMISTRY 1
Saulfigasriunien 203104 Wi 203151 wia 203113

Prerequisite 203104 or 203151 or 203113

[
o/

Tlulad Tolrweduaraneslalolanadonsmatssnouesdanifn  yeiafiansa  uasl
A efavesUfieifinduaastuiad  wiassnnluaznalnrasfisendennasieauay
auiiArasanalaznauer@nain  anislmasinoninnisuszgnd eemauiaidnmseingan
and uaranaalndsuasifinenianineesanslszney

Homology, isomerism and stereoisomerism of saturated and unsaturated aliphatic compounds.
Types of organic reactions. Activity and mechanism of reactions. Preparation and properties of aliphatic

compounds and their qualitative analyses. Application of electronic valency theory and spectroscopy to

the physical properties of the compounds.
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203204 LANBUNSE 2 3(3-0-6)
ORGANIC CHEMISTRY 2

Reulafiferiunen 203203
Prerequisite 203203

antAnafiuaslalnuefrasanstsenaveclsunfn aNTATIFNI B IETazANARN
A9wBuNLaraNTRrasansUsEnaueslsudin ‘mﬁ%m‘ﬁLm‘m:ﬁ@mmwmqmﬁmmﬁ 19
Uszgninquiidnnseindaiand wazannsalndlunisedunaandinienianinees
AN9BuIas

Chemistry and isomerism of aromatic compounds. Various properties of aliphatic compounds in

contrast with those of aromatic compounds. Preparation and properties of aromatic compounds and

their qualitative analyses. Applications of electronic valency theory and spectroscopy of the

compounds.

203207 Ufjisnisiadaunad 1 1(0-3-0)
ORGANIC CHEMISTRY LABORATORY 1

Reulafifaariunen 203108 %38 203157 vi5a 203117 uarasvizidaunian 203203

Prerequisite 203108 or 203157 or 203117 and concurrent to 203203

@) a a ua A A o o ~ A Ao a ° @ 1 a N
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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.

203208 Ufjisnisiad@unad 2 1(0-3-0)
ORGANIC CHEMISTRY LABORATORY 2
Saulbfgasrunan 203207 uazamadesunian 203204

Prerequisite 203207 and concurrent to 203204
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dunszuandrnufifinisidilemasnadesiunssuairusssnaafdun3diugiu
203204 Tneftnuntonisuszgndufisenduiadeineg  TunisdansnziansdwEduazinuians
ysnmEnTLATNAfiaasanslsrneufidaas e AR

This laboratory course, corresponding to the lecture (CHEM 204), consists of the application of
various organic reactions in organic synthesis and the study of the physical and chemical properties of

the synthesised compounds.

203211 vAHaRUNSE 1 2(2-0-4)
INORGANIC CHEMISTRY 1
Renlofigewiunew 203113
Prerequisite 203113
Tasssdaznan austnsveslianauaznasingl Tassadsluanauazuunsianniueyly
Tana Tonuand uazantiAvaliaesens
Atomic structure, molecular symmetry and point group, molecular structure and bonding

models in covalent molecules and general properties of elements.

203222 WARARNR 1 3(3-0-6)
PHYSICAL CHEMISTRY 1

Reulafigasiuion 203113, 206112 uay 207187
Prerequisite 203113, 206112 and 207187

auifoasuia uhaanysoluazufiaass annmsanzeswdis nisiwesinlaunfnalut
fuszuimnand  ousatl lonnet wesndssmdass s asififenad nmelszyndang
waslu-Tanfinddmiuasiunionsl augaeesigna nguesinana sruLrasdIuasnaUAe
apedaulsvney  uavanaanlszney Wi ansazanedianinslad woRinssneeslpanuly
F1TRZAY NHVBIABLIY-FNNEA

Properties of gases, perfect and real gases, equations of state for gases. Treatment of
thermodynamics in chemical systems. Enthalpy, entropy and free energy changes in chemical

reactions. Applications of thermodynamics in various chemical systems. Phase equilibria, the phase
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rule, one-, two-, and three- component systems. Electro-chemistry. Solutions of electrolytes,

behaviour of ions in solution, Debye-Huckel theory.

203228 UfiAnsiadNEns 1 1(0-3-0)
PHYSICAL CHEMISTRY LABORATORY 1
Reulafigawiunen  amudon@eundonty 203222
Prerequisite Concurrent to 203222
antAntames lulpunfinduesszuuniandl widin nisiiiheeslessuuaziad (Win
il anaainnia neeiaaisasuialuana
This course includes thermodynamic properties of chemical system, electrochemistry,

conductivity of ions and electrochemical cell, phase equilibria and kinetic theory of gases.

203235 WARTFLASIZA 3(3-0-6)
ANALYTICAL CHEMISTRY
Reulafigasiuten 203113
Prerequisite 203113
admbuAiRAsed mewasdlaeBies nisinsntlaeionin  nsiassiiBelniin
LALARANITUSINENS
Statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electroanalysis and

separation techniques.

203250 iafiRuIndaN 3(3-0-6)
ENVIRONMENTAL CHEMISTRY
Saulafidinsninurian 205104 via 203113
Prerequisite 203104 or 203113
uypdAURuanden neeyEnininensssaed TonifsadusaninzAunndosiifse
sruviliaed unumesinefiiddetioymauandan naraugNaREntai annie Tuau Taeds
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Man and his environment. Conservation of natural resources. Problems of environmental
pollution to dynamic ecosystems. The role of chemists to environmental problems. Chemical hazards
and safety measures. Chemical aspects of water, air and soil pollution control with treatment to be

discussed.

203288 Ufuan1siaiidiasiei 1(0-3-0)
ANALYTICAL CHEMISTRY LABORATORY

Renlafieiunen 203117 wavamndounsan 203235
Prerequisite 203117 and Concurrent to 203235

maRnUgiRnIsimssiafiiugn Fafuadastumaianisinasiiall i nnsmse
FNYTEUUNTITATITIAAL AULILAN waRansAsAlagrmin  wasmafialasunnnsfluuy
mauaniaeulanew

Laboratory practices in basic chemical analysis encompassing such as titrimetry with various

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

203315 vARBRUNSS 2 2(2-0-4)
INORGANIC CHEMISTRY 2
Henlfiesinrien 203211
Prerequisite 203211
indaauzaeuds nsauazus apndiniuuaraind uasnguiie: tuansdeden
Solid state chemistry, acids and bases, oxidation and reduction and bonding theories in

complexes.

203316 vANaRunNSe 3 2(2-0-4)
INORGANIC CHEMISTRY 3
Geulfigaarmunan 203315

Prerequisite 203315
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manunangufiusyiuansideiow auifivasansdedoulavzunandii  wlesnwmig
weslulnnfinduasansBedonlansunsndiu nalnufjisensesansBedonlansunsnddu uazum
sAeatuniieadunlussiasn

Reviews of bonding theories in complexes, properties of transition metal complexes,
thermodynamic stability of transition metal complexes, reaction mechanisms of transition metal

complexes and introduction to organometallic chemistry.

203318 Ufjisntsiadiaiiunas 1(0-3-0)
INORGANIC CHEMISTRY LABORATORY

Renlafifeunen  amzboundanty 203314 wap 203316
Prerequisite Concurrent to 203314 or 203316

nsdnsrasasnanielosanlulasawdn  niswSanmsia  weszesBemuas lnRamidlen
N ARB LINANILN(Y)  BYENAANNENIDITNNALNWATIRsamLnaswesanT sy ne U Bedan
CU () nawden  AoENTRuazN9aAsIedsnnandd  (man)  nsAneusniulaaiies
asUszneu@eden  AnwatosnmeesaresnBndi  nawEsnuaznisigedinn e luweing
saadineedlauaadt (1) BalulnezBian Usvlonivesamstsznauaiiuas

The study of the packing of atoms or ions in crystals, preparation of lead tetra-acetate and
dipyridinium hexachloroplumbate (1V), the influence of ligand-field strength upon the spectra of Cu (Il)
complexes, the preparation, properties and analysis of transition elements (Iron), Magnetochemistry.

Stabilization of oxidation states, preparation and identification of geometrical isomers of the cobalt (Il)-

imino-diacetate system, the uses of inorganic compounds.

203323 \ARAANR 3 2(2-0-4)
PHYSICAL CHEMISTRY 3
Saulafidiosrinuren 203222
Prerequisite 203222
nouisailuanaresuia nqujeaunarmansiail uazlnlaung

The molecular kinetic theory of gases, the theory of chemical kinetics and photochemistry.
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203324 VARARNR 4 2(2-0-4)
PHYSICAL CHEMISTRY 4

Renlfifosinrden 203222

Prerequisite 203222
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MUY 2BINAI-UAE  UAZRIANNATENIN9IBINRI-2B9WIRT  ROANAETENI19289ud9- Ui
RANN ATz NIeIuds- 2899189

Basic to polymer chemistry which consist of polymerisation reaction, polymer molecular
weight, polymer 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.

203327 UfjifnisialNEng 2 1(0-3-0)
PHYSICAL CHEMISTRY LABORATORY 2
Renlfifosiniden  203228; uazamzduwndaniy 203321, 203323 ¥ia 203324
Prerequisite 203228; and Concurrent to 203321, 203323 or 203324
nazunAriiAatunIaAnEdRTNnAnfAsesne  nnamA1asiidnT saarianaeg
OMNABDRIN n1afindffisen negaduresansaraty uasuningindinafiues
This course includes the studies of rate of reactions, rate constant determination and

temperature dependent of reaction rate. Adsorption study of solution and introduction to polymer

chemistry.

203331 shassimaaiifaniasaila 3(3-0-6)
INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS
Reulafigasunion 203234 uay 203238; %138 203236 uay 203239;
138 203235 LAy 203288
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Prerequisite 203234 and 203238; or 203236 and 203239;
or 203235 and 203288
vaed  Arnnsadnsel  waznnsUszenduedisnaneaninslawedefindansn (ol
w ARDauazBUNaNIA WaTIsazBanNANAgITUN1TIRTzInaslAsEa NN
Theories, instrumentation and  applications  of  ultraviolet, visible and infrared

spectrophotometric methods and details of some chromatographic analyses.

203337 ﬂf]ﬁ“?tmsmi"imsqzﬁmam:ﬁéiwm‘%mﬁ@ 1(0-3-0)
INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS LABORATORY
Senloigewurien 203331 wisamadaunseniu 203331
Prerequisite 203331 or Concurrent to 203331
nazunAriifadufiinsnasineeiifarsesdaiingaeg i wEssdeniemiln
ealntmslasunna i nsalawdl wenarniudsinisvintlogmuslunismassiniaed
Faewdasfladndng
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.

203471 iARNaRLNaS 1 2(2-0-4)
POLYMER CHEMISTRY 1

Goulafidasininan 203324 uazamzdaundantiyu 203477
Prerequisite 203324 and Concurrent to 203477

AIMUNILAEITULAT N AINDS ﬁmﬁﬂiumqmﬂﬁﬂLme‘jﬂ‘j:mwmﬁmﬁﬂhL@qmm
woRwmad  N1suAsusaurInmeRNeS e nAnNEeN  aERBnaraeAmNed N1
RONENN UAZIERETNTNIDINDRINDS

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

temperature transitions in polymers, mechanical properties, polymer degradation and stabilization.
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203474 vARNaRINES 2 2(2-0-4)
POLYMER CHEMISTRY 2
Renlfiosiniien 203471 v3e 203473; uazameileoundaniiv 203478
Prerequisite 203471 or 203473; and Concurrent to 203478
nalnifasdi wazdnsonemuafisasisenniafsnefmesuunsine aedlhd-ned
welaedn  w-uenitunedwmelsadi  lanefwe s asuulasiaseadte A8n1s

fupsnzinedimes iR

Basic mechanisms and kinetic features of the various types of polymer—forming reactions.
Step-wise and chainaddition polymerisation, copolymerisation and structural conversions. Practical

methods of polymer synthesis.

203477 Ufjuan1siaiinafiuas 1 1(0-3-0)
POLYMER CHEMISTRY LABORATORY 1

Heulififesiniien  amaeundanty 203471 vaa 203473
Prerequisite Concurrent to 203471 or 203473

manpaefaduefineAwas s Al anaTasHeANes  ANHANTLE
szndnalaseadn-andh nsigairiiaeemedweslnedaninsalal nsaaiasa uaznsvinl
WaALNDSIATES

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.

203478 Ufjifnisiasinafiuas 2 2(0-6-0)
POLYMER CHEMISTRY LABORATORY 2
Seaulfigasrunen 203477 wazamaifoundandy 203474

Prerequisite 203477 and Concurrent to 203474
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nanasesaiinefmesfatunsfasinedwed  nedwelseduuutad  wuy
ASAYANY UULLIIUADY UATWULANAT URASe uuLuanfdh uazAsiAMEsi auviantafngn
FRUFNNAS

Selected experiments in polymer chemistry dealing with polymer synthesis. Polymerisations in

bulk, solution, suspension and emulsion; addition and condensation types, including kinetic studies.

205231 NANATNASUAZNRNATAASVITILES 4(3-3-6)
CRYSTALLOGRAPHY AND OPTICAL CRYSTALLOGRAPHY

Renlafigaauten G
Prerequisite None

HANAERSTENTNLALIATIEEN  BENNTUIIRNENAN  KANFMERSNSIRAaLUmE Dagy
anifinuansingbifiuuay  waznnsUsegnd  asiinnsuasiunissusnsiiausnnaldindes
9ANTIFUARIITTOMN

Physical and structural crystallography, procedure in crystal description, introduction to X-ray
crystallography, optical properties of non-opaque substances and application of optical properties to

the identification of non-opaque minerals under the petrographic microscope.

206111 WARARH 1 3(3-0-6)
CALCULUS 1
Reulafigaaiuten  Gif
Prerequisite None
BHTHEUATNNTUTEY N N1IIUERUNBLATN1TUSTENA aNNTSBYaRRNTLAYNITUsTENd
Derivatives and applications, integration and applications, and first—order differential equations

and some applications.

206112 UARARH 2 3(3-0-6)
CALCULUS 2
Soulofidasmian 206111

Prerequisite 206111
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FANNNTIBIBUPAUTIBUAUTUAUARY Warddurasaiedauts UsWusnanedy aynsuaiug
Linear second-order differential equations, functions of several variables, multiple integrals,

and infinite series.

206331 um@é’aﬁy’ug\a 3(3-0-6)
ADVANCED CALCULUS
Soulafidasimiien 206112 win 206203 win 206261
Prerequisite 206112 or 206203 or 206261
Merfimanaduls aladeunninisulay AggaLazAsingn dapoainand  UsRuE
dfipian niamneyinnnetiadamuneUsiug Uiighinsouuy USiugigends

Function of several variables, jacobian of transformation, Maxima and minima, Lagrange

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

206341 AT BIDYNRTF Y 3(3-0-6)
ORDINARY DIFFERENTIAL EQUATIONS
Reulfifasinurien 206112 wia 206203
Prerequisite 206112 or 206203
aunnaayRuE I AR LMl aunnTBennius BaduasiySudugentdudazans e
AR STULIBIENBNANNISBeDIEaTey nsulasaans nawasugUannssuesannsd
aninsaniTey namasindqaaniiey nawmaslaedsinswiss aunisaefownsuarannisiuada
First order ordinary differential equations. Higher order linear ordinary differential equations
with constant coefficients. Linear system of ordinary differential equations. Laplace transform. Series
solution of ordinary differential equations, solution near ordinary point, solution by Frobenius method.

Legendre and Bessel equations.

206342 ﬂums@mgﬁuéﬁaﬂ 3(3-0-6)
PARTIAL DIFFERENTIAL EQUATIONS
Saulfigasrunan 206267 wia 206341

Prerequisite 206267 or 206341
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First order partial differential equation, linear and quasi-linear equation, characteristic surface,
Cauchy problems, existence and uniqueness theorem, homogeneous and nonhomogeneous linear
equations, nonlinear equation. Second order partial differential equations, integral surfaces,
characteristic surface, classification of second order partial differential equations, canonical form.
Separation of variables, method of separation of variables, wave equation, heat equation, Laplace

equation. Sturm-Liouville theory.

206355 ABP9FAY 3(3-0-6)
NUMERICAL METHOD

Reulfifesinurien 206112 win 206203 1ae 206261
Prerequisite 206112 or 206203 or 206261

AnpaeiadenlanfeAsiBedane wuaililunsszinos hudasuaznnsuUsudulag
AIMUTAUGIBIFNGT  NITBRAUTIBIFIAY  WARAEIBIFIAIB9TTUUANNSIBAULAY
AN RIS NARALYUIRNNNIATFLLT NaRAsBIFaLaTTEIENN1EBIR LT ANy

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.

207117 UJuan1sWand 1 1(0-3-0)
PHYSICS LABORATORY 1
Sewlafidosinten T8

Prerequisite None
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Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

207187 NEAnA 1 3(3-0-6)
PHYSICS 1
dl dIQJ ] 1 ra
Reulafdesinunen 8
Prerequisite None
FIINTIFVRIINEFNAATUREANIINIBIRNANE  narand N1TundndauazAdy goumna
mans ihnszuanssuasinnssuaaay Wianeans uazi@ndaalng
Nature of science and overall picture of physics, mechanics, oscillations and waves,

thermodynamics, DC and AC circuits, optics, and modern physics.

208263 Namdafin 3(3-0-6)
ELEMENTARY STATISTICS
Geaulfigasrunen T

Prerequisite None
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ANUAZNTNARDUANYAgINIINIIRResIBsszanngaineg  Taeld Z-test, t-test, ¥ —test uaz
F-test n1sUszgndlaauaad n9aAaeianulslsan NMInnnesuasanauiug

Review of basic statistical knowledge. Probability and probability distribution. Estimation and

. : . . 2
test of hypothesis concerning parameters of populations by using Z-test, t-test, ) test and F-test

Application of Chi-square. Analysis of variance. Regression and correlation.

208264 NANHOR 3(2-2-5)
PRINCIPLES OF STATISTICS
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AN TUSIY

Statistical data and datamanagement, etiquette for statisticians, probability and probability
distributions, estimation and hypothesis testing for one and two populations, goodness-of-fit test,

relationship analysis between two variables, regression analysis and analysis of variance.

208345 N15ATLANAMNTWLEINER 3(3-0-6)
STATISTICAL QUALITY CONTROL

Reulafigawuren 208264
Prerequisite 208264
TAgUaraafueInaAUANABN TWIMEIEDR  uadINIIBINITAMUANATIAITN  UNNQR
ATUANAYTHULTNN  UNUORAMUANAMANEME  ANHANANTUNUTEA199Md NUNU RATUAN
WREWATALN BN NEER  nsidensedeieensulE

Objectives of statistical quality control and quality control circle. Control chart for variables.

Control chart for attributes. Some aspects of the relationship between control charts and certain other

statistical techniques. Acceptance sampling.

208346 AR MIUIANGANINNTTH 4(3-3-6)
STATISTICS FOR INDUSTRIAL CHEMISTRY
dl dIS/ 1 ! ra
Roulefifiosnuien (Wl
Prerequisite None
abfmansuAigaansTn TnunBati ANARBIERR  uATANAIBNEGR  1ilanis
asraraupdradudnetenand  uazn1sdanisniananuaigaamna  dayauaznisaglieya
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Usngnraoddegn annnandn dauwdaga uasileiduannnsiienidn Weddumanuidienduiugu
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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.

208380 waniflasdudgatiunisisasniiuem 3(3-0-6)
INTRODUCTION TO OPERATIONAL RESEARCH
Reulfiasinurien 208263
Prerequisite 208263
psiflasiiuiaafuasnisiduduiinemlilgmdnamnsmeaanniasdeln
utifeymlaefunudiamuadiamand nrsllsunsuidadn wusiasafeafunisauds nous
289NN WATTUIUNNTFRRUTS N unInselazn1sINaesiuuiym
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.

209198 AMRINNTTHURL ANHANANET LI NETTHTIBINUUALRILINTDN 1(0-3-0)
INDUSTRIES AND RELATIONSHIP TO LOCAL CULTURE AND ENVIRONMENT

dl dl‘y i ! ra
Roulafifasunen (68
Prerequisite None

Bennlseugaamnssuiifaaissiuimmsssninstiudmn THud geannnssussnfin
gaamnssnameuazdfion  Twasnawilereslsamaling  Beanrnlssmgaamnssnlulszme
Tneflfgndastiuudunnsdouanton [Hud gaaMNIsuNANIMWIALYL S3UUNMSTANISAIWIRRDN
Tulswsugeaminass Suilsnisussangdmnisiediefifeadesengusznauniasmonaisdiaunm
a a =1 4 a’ o ey . .
NANTIH LLmﬂﬁmﬁmﬁmmwamilﬁmgﬂmuﬂﬁﬂ‘m Visiting industrial plants related to

Lanna local culture; ceramic industry, textile and dyeing industry in the North of Thailand, visiting
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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.

209201 UFHIRANNREV 1L AR 3(3-0-6)
CHEMICAL STOICHIOMETRY
Renlfifesinurien 203104 uaz 203108; 1B 203113 waz 203117; WAy
206104 w38 206112

Prerequisite 203104 and 203108; or 203113 and 203117; and 206104 or 206112

natasTresErUABIARURAReNAT  AassasTesTuLTiinfRREAS  AanAsT,
rossruufiinnsina AansdenesssuiiBiAaUAfewel aarsnFeuresErLL ARG
wd el PBsnadiuseasndlfifnnsuasnisUssgndusnnndiiig  aneaansuas
AANANUNLT Y ImM9ARINNTTHLAN

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.

209203 mwﬁtﬁméiumamﬁqmmvmssu 3(3-0-6)
ELEMENTARY INDUSTRIAL CHEMISTRY
Henlfifesinurien 203104 uaz 203108
Prerequisite 203104 and 203108
wefARgaARigRaIMNTIH Naieamdie (ot AeNNIEEDS IAAEIgU LAFBITR

gOMR 1147 UATING FTUUATLANSA TR Nzuaun1snan n1aiwBen anR uasinduanInens

9 Y

o/ ]

fasslfiBenluiuifdened  nseuguuarnisdansansnafiuiulasmgaamngsn Aaw
Uasasieulssugaannnssn aninsuasnindunsiloygn
Basic techniques in industrial chemistry, operations of boilers, compressors, pumps,

temperature measuring device, valves and gauges, automatic control system, production processes,
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preparation, properties and activities of catalysts in chemical reactions, control and management of

pollutants in industries, safety in industries, patents and intellectual properties.

209204 UFiAnN1sIANARINNTINIRgIH 1(0-3-0)
ELEMENTARY INDUSTRIAL CHEMISTRY LABORATORY

Reulafigaiuien 209203 wie awzdunBaundaniu 209203
Prerequisite 209203 or Concurrent to 209203

nnasEENEnAf navineeamiialan nsiweeuAiesgy 1 Lazne M9
YEIHIATEAIINITMAULLgNABY  NM3asuazTleuNasgmesludUilla  szuuAuANaR WlR
mandellasdan  n1smsefigairiananafinediediie msugnlanzain®@uus  nawaEn
wEnsiufuNIuanARey  nawdsnuaznIdnEoANIznsRENiRRe nnaTaanwd
R LazN19NI9AUDILReLAR

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.
209211 \rfndidnsdin 4(3-3-6)

INTRODUCTION TO CERAMICS

Reulafigamiunen G
Prerequisite None

Ut APAL Metugl RBLULATNNSYLIARDL NNTURNUATIAS BN  NNSINILAY
LA

Introduction, raw materials, forming, glazes and glazing, drying and dryer, firing and kilns.

209212 L ESIHNLNBNISABNEUASLTSIHNLNDITRNIARA 3(2-3-4)

CONSTRUCTIONAL AND TECHNICAL CERAMICS

Saulfigasrunan 209211
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Prerequisite 209211

unsiiAgadursAnieniateadn . NTNARLAYAAEINTINE] NINARLALEAFNNTTH
nazilies N1aKER Lmzqmmwﬂ‘s‘m@ﬁmsﬁ LAz ANABITATA

Introduction to constructional ceramics, brick industry and production, tile industry and

production, industry, manufacturing, and technical ceramics.

209301 Lﬂﬁﬂizﬂ’?%ﬂﬁ‘i’q@tﬂﬁﬁﬂ‘iiu 3(3-0-6)
INDUSTRIAL PROCESS CHEMISTRY
Reulafifasiuien 203104 way 203108; 14 203113 way 203117
Prerequisite 203104 and 203108; or 203113 and 203117
nsvuamnaUsuan e ulssmuaznistndrantn Wl nazuawn1TRERnse
Suvaduaznanaiudd  uaamlad  TmAsueaslesd ajuazasdoven o Winia Gomd e
NITANBUAZNTIATY A13ALAZEVN sslufienisuslna upaneaged Lmzﬂ‘izmum‘ﬁu@mmwmﬁu
BINT
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.

209302 UFiAn1sANN Sz UIRNI9aARINT TN 1(0-3-0)
INDUSTRIAL PROCESS CHEMISTRY LABORATORY

Renlfifesiniden 209301 vie amzduundaniy 209301
Prerequisite 209301 or Concurrent to 209301

nszuanmsUsusn e iulswn  nszuawntskaansnefurdd Teeuey  Toanln
Tndsnnanlsd ayjuazansdnven o nszuanniswensw@nPIa nvutunIaNaRBEu (e
nsvAE A58 wslaten1sualng N19VTNEYINEA LAZNTZLINNNINAAWNRAS

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.
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209304 qmwwaﬁmmﬁumﬁqmmwﬂssu 3(3-0-6)
THERMODYNAMICS IN INDUSTRIAL CHEMISTRY
Sovulafidiesrmrien 206203 uay 205321; ¥in 206203 uay 205323 uay 203324; Win 206112
WAy 203323 way 203324
Prerequisite 206203 and 203321; or 206203 and 203323 and 203324; or 206112 and
203323 and 203324
UMNUNIUAR U INGFNERS ArNAREIgmNaraRS auaadnnna UfAGauad
URZNITNAANTAY
Review of thermodynamics, thermodynamics relations, phase equilibria, chemical reactions

and power production.

209311 eAINASTRNH 1 3(2-3-4)
SILICATE SCIENCE 1

Reulafigasrion 209211
Prerequisite 209211

Tnssdenznen  WuszuarlaseEdawan  lassadedainauayinseadnedi W lz@ang
Tassabnufia  Aosaesdunsiy  Auaafaaiuesiudunn  wofnssruasindel  uazwgAingax
WRIHBFIN

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.

209312 INLFFASTRLNS 2 3(2-3-4)
SILICATE SCIENCE 2
Seulufidiasrinurian 209511
Prerequisite 209311
WHHANAIAEIIEN  audasigain U§ASuresude-aesuds  waRinssiniavinudis

U§Asen@aneavaiedn uaznisiulnasanss
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Ceramic phase diagram, phase transformation, solid-solid reactions, drying behavior, silicate

reactions, vitrification, and grain growth.

209316N1sNANBULEIIRNUALNITILATIEidaYR 3(2-3-4)
CERAMIC TESTING AND DATA ANALYSIS

Reulafigawion 209211
Prerequisite 209211

A19Enfeg 1 NMFTARNURNIEAMIBITIIRA NIFUATITHIUIABHATA NIFAATILIINT
WH NFAATITININUS NIFAATIEINNANINEEY NITNAFBLIBING NITARBLYNUANEADS LAY
N19IATTR DY ALBIaTA

Sampling, measurement of physical properties of ceramics, particle size analysis, chemical
analysis, mineralogical analysis, thermal analysis, mechanical testing, tests on plaster of Paris, and

statistical analysis of data.

209322 LA lanngsu 1 3(3-0-6)
METALLURGICAL CHEMISTRY 1

Heulafifasiuion 209201 uaz 203321
Prerequisite 209201 and 203321

wysinfAeatulannssnuaz@uns nnsusus @qmmwmmm%‘fﬂwﬂﬁu LN 387490
M-1aaRIUEN WHIHATNEI IR @auwmmm%ﬂmﬂﬁﬁ%mLﬂﬁTuﬂ'ﬁLﬂﬁ'ﬂuﬁmmﬂﬂ@m
Bawastulannsas nNage NazuannIsuanlanzditanindew nsgiRnuinisuenlanzdagaany
3o nsrudunsuenlansinenisr: nadifneinisuenlansiiasniars nszuaunsuenlangding
Tl nadidnenisusnlanzdiaa i uaznsdifnuigaannnssulansiulszme

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.
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2003311 3anRsnaT A LIaS 3B IR 3(3-0-6)
FUEL AND FUEL TECHNOLOGY

Seulafidiesrmren 203203, 205207 uay 209201
Prerequisite 203203, 203207 and 209201

din Olnsidon uWasufao598YIR NSTUIUNIHAR JarmuAsTnIzYBaEanAY BT
neEBLLATIAaRITan TN WemAslivdgnd damAeazenn wadiemas mawandi n1ald
Hawnasluaaese s LmszywaﬁislLmzm‘jmu@NTuﬂﬁﬁLNﬁfﬁﬁL%ﬂLwﬁd

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.

209332 ﬂf]ﬂ’?rmsms’imsﬁzﬁtgmwﬁq 1(0-3-0)
FUEL ANALYSIS LABORATORY
Reulafigawiuion 209331 wie awzdunBaundaniy 209331
Prerequisite 209331 or Concurrent to 209331
NINEUBEATIEN N1TAATITINIBNBINNUATERRNY NM33AAINARTE N19TARINHmATA
wazdiiaanunidanisingagu qalnam wazandaasunzeile nsingnesiAnuassaiifies
NTAIATIZAMINANSLEMLANET  N1TRIITINSIANARTEITBINGRS NITNARBLNNSHANTEN N9
Apanigamilen n9Awssiliiuiissdunaznsindiansen nnsdagaanuin qafaln
uazgAARATL NMTATELAE NelTsAlLRTYes wezn1TiATIsiUainnmenauLaziin
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.
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209341 @qmmmﬂssu“ﬂ‘fmmﬁ 3(3-0-6)
PETROCHEMICAL INDUSTRY

Reulafigasriuien 203203, 203207 uay 209201
Prerequisite 203203, 203207 and 209201

Fgau nanaudlnadenusznszuuniatinand nausnufasssuend niswamafidinst
anaafinlelalnsanduen  nandamdsaeiananslalnsaduen  nisnaelawfiu nnawan
wildiouranniundn Tngn uazledn uaznisesniuuszuunadlpsdos

Raw materials, petroleum distillation and petrochemical processes, natural gas separation,
chemical production from non-hydrocarbon substances, chemical production from hydrocarbon
substances, olefin production, chemical production from benzene, toluene and xylene, and petroleum

distillation system design.

209342 UfiRn1sTlnsiad 1(0-3-0)
PETROCHEMICAL LABORATORY

Goulafigpanunen 209341 whaamzdounsanty 200341
Prerequisite 209341 or Concurrent to 209341

MMINARNAIRLAMIETWAL  nanaussudndlns danfafiaEmn n1suandadas Iy
vaendnineidlnaedl nsuansafaasasaiizenvewmanioeidlnswed esnBindlaesusnluils
Alalasaudurasefialundu AlBnsiuuasfalnsauiureeniues aandinduudaueaafinig
UALNITANLATITALNINDS

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.
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209371 iU HiRNIIARaRRINTTH 1 3(3-0-6)
UNIT OPERATIONS OF INDUSTRIAL CHEMISTRY 1
Senlafidiasrinnnen 205104 uaz 203108; e 205113 uay 205117; uazinAnunindi 3
Prerequisite 203104 and 203108; or 203113 and 203117; and Third year student
adnrandeasia nsiarasnesimadiysol n1saresadassy indasfiaindnanis
vl nannnsdielaupanasen nsazandnnsdialaupaiasay nnssame wazndnniadag
Tounaaas
Fluid statics, flow of absolute fluid, flow of real fluid, ordinary flow meter, heat transfer

principle, heat transfer applications, evaporation, and mass transfer principle.

209372 RN ANIARINNTTN 2 3(3-0-6)
UNIT OPERATIONS OF INDUSTRIAL CHEMISTRY 2
Rewlofidesunien 203104 uaz 203108; 1138 203113 way 203117; uaztinAnuNEuT7 3
Prerequisite 203104 and 203108; or 203113 and 203117; and Third year student
ANTRLDIIUNIAZBIUTIUATNITANTHIA NITULABING NI NITNEH M9viNT uaznns
NI
Particulate solid properties and comminution, mechanical separation, agitation, mixing,

humidification, and drying.

209374 Ufisnsndaglfidnismisaiaasivinesy 1 1(0-3-0)
UNIT OPERATIONS OF INDUSTRIAL CHEMISTRY LABORATORY 1
Reulfifesimiden  amaieundanty 209372 vae 258302
Prerequisite Concurrent to 209372 or 258302
ANINUHIALAZNNITULANUTIRWIA NNTARTHIA NITNTBI NITNIW NITVINTW NIFVUTHS 19
mﬂ‘i’lzﬁﬂmmﬂgmﬂ AN9RNALNEN Waznnsuensae (4laau
Size screening and distribution, size reduction, filtration, agitation, humidification, drying,

particle size analysis, sedimentation, and cyclone separation.
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209382 TNANDRNDS 3(3-0-6)
POLYMERIC MATERIALS

Soulofidasmnrian 203323 uar 203327; WIBANAITNITINIBLIBIHNEN

Prerequisite 203323 and 203327; or Consent of the instructor

NNTPIDINDANDS  WIANANISIAANDANDS  WIBSNANAIFAN  WIDSNDAARINDALNDS
ANRNLAN FHTRBINAVDINDRINDS 9719 LAz FluAILATIZA
Properties of polymers, polymerization techniques, thermoplastics, thermosetting polymers,

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

209401 iaansduaznsaanuuulnsoiall 3(3-0-6)
KINETIC CHEMISTRY AND CHEMICAL REACTOR DESIGN
Soulofidasmian 205321 win 203323 uay 205524
Prerequisite 203321; or 203323 and 203324
Henrpsiinadonsn  inlaasliesfiseeniug  nisudsnadayaanndnsnluuuuund
m‘i@@mmuﬁg’jﬂm‘l—Lﬁmqmmﬁ NN98BNULLITUUUNTHNANFT NA2BIaUN)ILATAINNANASD

= L3

UfBenfgauasnaeliizen  inleasiesrsuudfiitenddsiug  uaruymifigadunisaanuuy

UnssddmsussuuUiaendaeriug

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, and basic reactor design for heterogeneous reaction system.
209402 nsssliseuazdaselfisentuansmnssy 3(3-0-6)

CATALYSIS AND INDUSTRIAL CATALYST

Henlififosinurien  203321; 1in 203323 way 203324
Prerequisite 203321; or 203323 and 203324

A3AATUNMNIBAINUALNINAT N19Usrgnfin1TsafAsengn1seenuuulnsel nnsuns

madenindufresiassUfiien waznianAndassizenugaamngsnuarnnsfinensioige

Ufjfinen
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Physical and chemical adsorption, application of catalysis to reactor design, diffusion, catalyst

deactivation, and catalyst production in industries and catalyst studies.

209411 Famnmnalulad 3(2-3-4)
SILICATE TECHNOLOGY

Saulfigasrunien 209312

Prerequisite 209312
AN sznd T AnTumalulad AW szd 9T RgRD RNy
wialulag AIHANRHSsTInsEpsnAndumalulad wialulagnszuaunistuglinsniin

walulagnazuaunsinuiaesnfin malladnsuaunismmanin wasn1sanues

Relationship between ceramic materials and technology, relationship between ceramic raw
materials and technology, relationship between ceramic body and technology, technology of ceramic
forming process, technology of ceramic drying process, technology of ceramic firing process, and

finishing.

209412 Lszrsﬁa?lﬂ‘f?uge 3(2-3-4)
ADVANCED CERAMICS

Reulfifosimrien 209312
Prerequisite 209312

unii feadudanrsIfindugs nazuarnIaAnEIIRinduge nswawin ansnavialuas
Tﬁ‘idﬂ%ﬂﬂ’yﬂﬂ’]ﬂﬁiﬂﬂﬂﬁ/ﬁﬂﬂdL“ﬁ‘i”lﬁﬂ‘flguqﬂ mﬁ’ﬁuquﬁﬂ‘ﬁmmLeﬁiﬂﬁﬂﬂ”’uqum:lfmﬂﬁﬂ ADHIW
an

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.

209413 Taonuln 3(2-3-4)
REFRACTORY

Seulafidasinunan 209211
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Prerequisite 209211
o dl o o/ o/ a a)’ a =Y = -4
memmﬂwmﬂwufw QN@VI%TW%@M ﬂzgufu—%mﬂ@ AEAENRRIAN Trsn-unnidy o3
paUuATLEes LAy AnauasluAuardaneululngd Asuauuazuns s uazluluain
Introduction to refractory, silica, alumino-silicate, high-alumina, chrome-magnesia, zircon and

zirconia, silicon carbide and silicon nitride, carbon and graphite, and monolithic refractories.

209414 INLFIFASURZINA L R E TN 3(2-3-4)
SCIENCE AND TECHNOLOGY OF CEMENT

Seulfifosimurdan 209211
Prerequisite 209211

UsriRvesBumdeliwGdnguuasaBes  Yuwvinll  wazeunia  Henuuarnisaiumnn
Uszinn nsnanUesauanddiunsd (Biasduensduud Yumuil aaunia ssifisusenseiinlugy
UNUAZABUNEA N1TYARBUNIATTIMEMSUBNUS Uil uazAounis WoRNTTunINenIenImn
VEIADUNIANAINTTN UWRTADUNTALFTHUTI

History of calcareous inorganic cements, mortars and concrete, definition and classification,
production of Portland cement, hydration of cement, mortars, concrete, some additives in motars and
concrete, standard tests for cements, mortars and concrete, hysical behavior of concrete after pouring

and reinforced concrete.

209415 ANHMULIRNITURS AN A2DIASINN 3(2-3-4)
CHARACTERISTICS AND PROPERTIES OF CERAMICS
Saulufidiosrinunen 209316
Prerequisite 209316
ATMANEULRNIZYBINITINNN NAFNTRTVBIBUNTA URTANURYDITERLEIIAN

Characterization of ceramic powder, particle mechanics, and properties of ceramic materials.

209416 LATLALBRIHA 3(2-3-4)
GLASS AND ENAMEL

Soaulfigassmunan 209211

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)
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Prerequisite 209211
o dl v A -4 = a o/ o v a a v
unminfgiuAneraniuazma laduasndndasiufouazdniua s55ufuarliaseadng
PBIUAT ANBULANITUATANTRAZBIUAT A1TYUAILALEATINNTINUAT BUNNE UAZATHEREUN
LA
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.

209423 i lanngsu 2 3(3-0-6)
METALLURGICAL CHEMISTRY 2
Heulfifosinurien 209201 uay 203321; 1B 209201 waz 203323 Uay 203324
Prerequisite 209201 and 203321; or 209201 and 203323 and 203324
unvunasdsgafiulasesdnsesaen Wusy TassadondnuazaouunndasuuLsing g umii
Aearulannssuniznm nSEUANNNSIAR uANTae lany NFzUNNNTIAR W lannTTHmM
nszuaunaai iunisiedeulanglaenisguiow  nszuamniswailumsedsulanzlngnisanazan
anle nswrdeuRalanséneansiail nsgulanzfiaa iy nsvuauniswituniswuedsuiialany
ﬂ‘izU’Juﬂ"l‘jLﬂﬁTuﬂ’T‘jﬁﬂLLﬁ‘jﬁ'ﬂmfizLLUU’ﬁle Asruaunaaiiiunigdelans nsruaunsaiiiunig
waeulanzuwdangn  nelnssidaaiidesiulugeamnandans  waznadifnuinazuaunis
Lmﬂ@mﬂ‘j‘jmefu'qmmwﬂ‘j‘mmﬂuﬁ‘jzmﬂ
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.

209424 NNSNANIBRLILNTTAIU qumsﬁﬂnéfau 3(3-0-6)

CORROSION AND CORROSION CONTROL

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)
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Reulafifasiuien 209201 uaz 203321
Prerequisite 209201 and 203321

anifresianuarlfdenssdnsiandufuanden sandindu nnsinndausesasazans
1 sUuuLasnIatandey niatasiunnsinnden nnsindnanisiandeuuaAsnasauniaia
n4au uaznadifnunfisaduniatandanuaznsALANNISARNd oY

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.

209427 UfiRnsiafilannssu 1(0-3-0)
METALLURGICAL CHEMISTRY LABORATORY

Reulafidaswiuien amedounion 209423
Prerequisite Concurrent to 209423

n1ages Mauenlansiaeannudan nsuenlavedaeansazanauinas i nisnaelans
mandaulans nadaulsilansuuuing nswndeulansunianiu uazqaniadiaanm

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

microanalysis.

209473 nraglfiian1aalanmIingsn 3 3(3-0-6)
UNIT OPERATIONS OF INDUSTRIAL CHEMISTRY 3
Reulafigasiuien 209371 yis 258301
Prerequisite 209371 or 258301
nnandu nagaduufie Wedlawduuasrigdlndiun nisainuasma-199man n9adn
289UT9-2BINAT LATNITANKEAN
Distillation, gas absorption, fluidization and fluidized bed, liquid-liquid extraction, solid-liquid

extraction, and crystallization.

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)
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209475 Ufisnsndaglfidinisniaiiansinnasy 2 1(0-3-0)
UNIT OPERATIONS OF INDUSTRIAL CHEMISTRY LABORATORY 2

Sewlofigeanurien 209371 v3a 258301 uaramsdeundontiyu 209473 wia 258403
Prerequisite 209371 or 258301 and Concurrent to 209473 or 258403

NTANNAN  NITRATHLIE MNSNAULLTBLNAY m‘sﬂféi”uuuummw ANTRAAIBINAI-
2893187 N15aTATeILI-2aman nMsanalauAtNien NMsITwY N9 Maredes e Wzﬁfmlﬁﬁ
Furpanad uazngd naiuuia

Crystallization, gas absorption, plate distillation, packed distillation, liquid-liquid extraction,

solid-liquid extraction, heat transfer, evaporation, fluid flow, liquid fluidization, and gas fluidization.

209476 MMsaanuuULlsKLAl 3(3-0-6)
CHEMICAL PLANT DESIGN

Reulafifasiuten 209371 v 258301
Prerequisite 209371 or 258301
ATNTINVBINIFEEAULUNTELIUNIGTIAT  AN9BBNULLLASHAIUNINILUIUNIGTNES  LATEIAERS
NFLUINNIT mwmmmmﬁmﬂm%ﬁmmmwﬁqm Lme‘iﬂ‘jzgmﬁmﬁmﬂquﬁmmmwﬁqm
PBNNTSUARNTT

Overview of chemical process design, production process design and development, process

economics, optimization overview and applications of process optimization.

209483 wialulaginszuannisuaanindurinafiues 3(3-0-6)
POLYMER PROCESS TECHNOLOGY
Reulafigannunen 209382 %38 262381
Prerequisite 209382 or 262381
A9EALLLYTRALISA nMsdauuLeiagnalen nasauULYilafa N19EAEA N1IBALULAN
i natugUFasAaadan n1aEn nasRuuLERavEY nNavde n1aviine nswdey nisiassls

U7 THLATENNALAZINHUANEET Lazn1Tiimduls

NANGAT .U A1V UATIATIINTIHAANGATUTULT W.A.2554)



59

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.

209484 WadialRanasvaunalulainafines 3(3-0-6)
SELECTED TOPICS IN POLYMER TECHNOLOGY
Saulafidiosinuden  supmifiurauseiaon
Prerequisite Consent of the instructor
sindefimdsatumalnladnefmesilHfidomeylunszuaden 1ae. 382 (209382)
VA8 WaN. 381 (262381) uay 1. AD. 483 (209483) Wan Waw. 481 (262481) vndefdansasas
Aentinsdupansdisnisiiagimesgaanssinafmesbnlsunene
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.

209485 Ufdfnsimalulagdnafines 1(0-3-0)
POLYMER TECHNOLOGY LABORATORY

Renlfifosmimrden  smndeuBaundanty 200483 vin 262481
Prerequisite Concurrent to 209483 or 262481

mstngnafmeslaeisnnsdauusiidn  n1sdugUnefmeslneAsniedauuLinusdn
mstnguiy weRweslneligoanne  nadsunmedmeslnedingdlady  ansthudle
Weauuuden nstuduladeuuunasnmaauaznisisdandnly nsnaanefmedasuuse N3
NAFDUITNNALALNILATWIBINDALNDS TNYINTUNIBINDALNDS LALNITNEDDNDNTLTEU

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

physical testing of polymer, rheology of polymer, and epoxy resin casting.
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209486 walulaifme 3(3-0-6)
TEXTILE TECHNOLOGY

Senlfifosimden 209382 vae 262381
Prerequisite 209382 or 262381

Uszdfuazanndiugin dledmeuazanifdulsfome nazuaunanAndudnauain 8
Yanuazniadiondme n1aRnLaznsuieduEaRme nanaRsLAHTRRmE MaguasnENRme
uaznaliladuazuinnsanlugramnssudme

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.

209493 arsRnenlulsssm 2(0-12-0)
INDUSTRIAL CHEMISTRY TRAINING
Renlofigewiuien dnAnedudf 3 waemuamuinsauen Al
Prerequisite Third year standing and consent of department
ﬂguﬁmﬂm‘jﬁmm m‘mﬁﬁﬁmuﬂmuﬂﬁzﬂﬂum‘j UAZNITHIEUBUAZNNT
Usziunan1sUfufeu
Training orientation, working in the organization and presentation and evaluation of

working

209494 anfiafnul 6 Mitanfin
COOPERATIVE EDUCATION
Saulafidiasinuden dnAnudulin 4 uazamaaifiureuzasniaien
Prerequisite Fourth year standing and consent of department
sinAnediesUfifenuatownsinemiulssnugaamnssiuna Gisleandn 16 dUav
atnsiias Snainmeuiimanzasuaznisasunidan analinisaauauguaresiantine i

THSUNAUNNIEAINYNANTHUTENAUNIT LA ATHIATTTTINN N HAANE RS
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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.

209498 ﬁuummﬁqmmwmiu 1(1-0-2)

SEMINAR IN INDUSTRIAL CHEMISTRY
A Ao 1 1 o & A 4 v
FSeulaAdesiunen  inAnundudi 4 LAEATNANNVIUTAUYDIDIITUNADN
Prerequisite Forth year standing and consent of the instructor
dnnnsdnsmnsedianiluindeiiagimdanisianenasmilymfivessindnen - Jnns
Bengeed ansuinaneniuszuuriumEe s
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.

209497 HymiAimunteaiigasminsss 4(0-12-0)
SPECIAL PROBLEMS IN INDUSTRIAL CHEMISTRY
Reulafigaiuion  TnANUEDR 4 wazanuauingauYsnIAien
Prerequisite Fourth year standing and consent of department
nunnsBeuuasyinisalaeassanilymnaeiigaamnsss finngvinanenuntsade
MHNTANUAZNNEEL Unnilan n1siingaast¥sruusinumide ek

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.

210201 ANRAIERSIa9F 3(3-0-6)
INTRODUCTION TO MATERIALS SCIENCE
Saulfigasrunan 207104 visa 207187

Prerequisite 207104 or 207187

Y
% o o/

foneedanmans  WaKIRgAULATNAIY  NaeEaN Tanfesiuamiumaluladues

Tary 991890 UASWARINES ANUMZANIZAAIIANY 19100 LASWARINES  LauviA lladng

UszRwgyiae (U
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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, fabricating in materials and materials selection and design.

AMEAAINTINATINAS

254181 msL%ﬂuuuuﬁmmsnﬁw%'uéﬁﬁ?ﬁﬁ'ﬂﬁﬂmﬁmﬂssu 2(1-3-2)
ENGINEERING DRAWING FOR NON-ENGINEERING MAJORS

Reulaiigannunen T8
Prerequisite None

madeuuuudadnus natiesesdiedauuuy niadnegiisnadn mmadeuuunans
ANSAMUATHI NS TERkULNWSRLazeandy  nns@aunnanffvuuloluuedauaraUdn
AN3F LA TWLULAAS LD

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

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

254383 NTBRINUNRITY 3(3-0-6)
ENERGY CONSERVATION

Reulafigaiuien  WnAnusuls 3 dmsusindnunfialarenismnssueiena
Prerequisite Third year standing for non ME major student

MaenEnindsms witalewt wazszuulinomen szuulewn wazABMAUEN  STUULAS
A7 92UL HVAC Teuunaniifingqs LazseuuaniuaIuion

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.

254483 s:uums;ﬂﬁaugﬂwﬁ'amu 3(3-0-6)
ENERGY CONVERSION SYSTEMS
Saulafidasinunen  SnAnuTuda 4 dwsuiininunfinldirienifmnssuasieina

Prerequisite Forth year standing for non ME major student
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maszgnmanadlilmnfing nsauna U§Asenad uanailamfndluasuuniawasn
FUNAIITU ANTAUIDAATIZA N1TNTTABNITHNANIN UAZWARISINANIHIDITTUUNAII T
g s mdidemasduad  ielianasaunazidsnn  nazuaunandndemasinuas
YDINAI9INELTIN WANTULAIBTRE NIAUANNARETARAIINTTULINN T RBUTUNA T

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.

256281 Sranssuniasusniosdiu 3(3-0-6)
INTRODUCTION TO MINING ENGINEERING

Jenlifidesinuden  dmsuinAneasieaaiien
Prerequisite For non-Majors only

ANNEINNNIBINITY AT BIUATATHIAARSNITHAALS  NANNITAITIIUNAIUT  WINW
unsaus NarARLIRaaznaudaenisasia nagRTMLAzARENLT namaRsnIRuLaznIaANE
maianzansnazg e smudmaialldmsumilosus uazaqAsnsinmieseg

Historical survey of mining and mine economics; the principles of discovery, development, and
operation of mineral properties including, blasting materials handling, rock mechanics and support,

shaft sinking and general work organization; brief introduction to mining methods.

AMLANYIANAS

057121 WausaNadAnuazn1saaniiasnie 1(0-3-0)
Football for Life and Exercise
Soulfidiosinuden Tid
Prerequisite None
mseenidsnieiaguamlagnisidumaes nspugusneuarAa1eduluin
Waups naiaunaLeatufusine nsUszgndianivoaaalugluunsine ninialulunns
@nfiiauea NsAtesnziinanisudsiuauaauarnisdnsaniinauaalusziusine  Uszlomd

=

@ v Y Aa
waznsgessnisdingiauuasfaiin uinmaues
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The principles of exercise for health by playing Football. Warm up and cool down. How to play
in each position. Apply in playing Football game. Analyze and participate the Football competition
tournaments. The advantageous, manners, regulations and scoring system & service of Football game

are involved.

057122 SneinieBauarnisaaniiainie 1(0-3-0)
Swimming for Life and Exercise

Renlfifosimrien T
Prerequisite None

mseanidsniuiieguainiagnisdiein  nnseugusnneluiindiedh wdnnismele
uaznngadaula s nstdausinasingaasinsnietuntsdnesivinsdsgnnstaemReg H3y
é’umﬁﬁﬂ@mﬁ@qﬂﬂqiqu nTARTinIaYi e sdtein m‘ﬁfjwﬁ%ﬁ@qﬂmwLmzmﬂ%’ﬁfm
msutidudnarinbuszdusineg darlemiuasnnsamansniadiuianuasiginuinadaenia

The principles of exercise for health by Swimming. Warm up and cool down. How to breath
under water and movements physically to swim in each style, help others to be safe from swimming.
Apply in Swimming game. Analyze and participate the Swimming competition tournaments. The

advantageous, manners and regulations of Swimming game are involved.

057123 2R AL UDRLNBAINLALNITABNAIRINIY 1(0-3-0)
Volleyball for Life and Exercise
4 de -
Fanlififiasxiunas (W5
Prerequisite None
mﬁfafaﬂﬁqéﬁimﬁLﬁ@qﬂmﬂmmimmmL@ﬁum mﬁfaug'm'wmﬁmemmﬁﬂuﬁm
IDAATUDA ﬂ'ﬁfm@L@ﬁ‘umcfw?mmmamj mﬁcf%@f?ﬁ%ﬂ'aummﬂmﬁ'wmﬂumiLfdu
o a ﬂl/ o/ = Ce L4 1 p= Ce
npaaduea  nRnalarniTTuAziE AR aatues ﬂﬂ‘jﬂ‘izﬁqﬂmLf\luﬂW"l’]ﬂ@Lf\mU‘ﬂ@Tu
sUlunsngg  nsAtaTsAinanisusinesadusauarmsdinsanwiueeaadunatusziusne
Usglemiuazansgmassnisdnfianuazinfin wivneaadusa

The principles of exercise for health by playing Volleyball. Warm up and cool down. How to

play each positions and how to use parts of body to play Volleyball. Apply in playing Vooleyball game.
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Analyze and participate the Volleyball competition tournaments. The advantageous, manners,

regulations and scoring system of Volleyball game are involved.

057125 Aenssudindamaziiediauasnissaniidinig 1(0-3-0)
Rhythmic Activities for Life and Exercise

Soulafidiosinuden Tid
Prerequisite None

mseanidsnieiiaguainlagniaauianssadinfme: nandaulrasnenialy
dnuoszsing naiadeaulnasnnelidndudmnzuanieanusd nnadusriudesenssmmne
19 nadNARIANEaZEneg  snsemiunnsdindeanuazinssmiunsAaA  n1siAsngi
VN NNMSERARIATINAZANT N1999HHRAALAZNNTT AU ATULLUANY

The principles of exercise for health by playing Rhythmic activity. Body movements with the
music. Folk dances and social dances. Social manner and dancing's regulations. Anylyze the type of

social dances. Participate and organize the social dance party.

057126 UrnaUaaie I auAzNNsEENITRINIY 1(0-3-0)
Basketball for Life and Exercise

Renlfigosimrden s
Prerequisite None

mesanindnieitagunmlngnsauianauea  nseuduinenisuazaaeiu i
UIFNAUDR ﬂﬂﬁL@iHUﬁmﬂﬁm’ﬂ@Tuﬁ’]LLM‘INWING] Aulaeasie luNSIEUATILIAINaUes NANINIS
Wuansaaiall  nadazgndianiiuaineuealiguunsine  nasileesiinanisudedis
uanausauaznisdnasulsiuuanauealusziiusneg  Usrlamiuazansavassnisiingian
uaziafiA i AN aUes

The principles of exercise for health by playing Basketball. Warm up and cool down. How to
play in different positions, safety, and regulations. Apply in playing basketball game. Analyze and
participate the basketball competition tournaments. The advantageous, manners, regulations and

scoring system of basketball game are involved.
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057127 wuaRuAwRadAauarn1saaninasnIe 1(0-3-0)
Badminton for Life and Exercise

Sonlafidiasrinnnen THd
Prerequisite None

msanidsniuifeguainlagnaduuunfiuiy nsaugiuEsniauazaaaiduluiin
wafiuiy  naduliiuazniandeauinnresiniaifadindgnuuafuidudnuozdne A
wuafiusimin iz suaswluiiuuefudy - ansuszndiduiiiuunfuiiluguuuusineg
mMARsziinNnsuleiuLafiusarnisdnsanueiuafugu sz s Uszlemluaz
snseesnainisuuazn A tufivauun i

The principles of exercise for health by playing Badminton. Warm up and cool down. How to
hold the recquet and movements to hit the shuttlecock. Apply in playing badminton game. Analyze
and participate the badminton competition tournaments. The advantageous, manners, regulations and

scoring system & service of badminton game are involved.

057128 WIRRFANDZT LA N19DBNANRINTY 1(0-3-0)
Tennis for Life and Exercise

dl dl L4 1 1 ra
Saulafifamunan (N
Prerequisite None

ﬂﬁ‘i’ﬂ’ﬂﬂﬁ"lﬁx‘iﬂ"mLﬁﬂ@ﬂﬂﬂWTﬂﬂﬂﬂ‘jLZ\iumuﬁﬂ m‘ifauﬁu‘iwmﬂmemm?ﬁﬁuﬁvﬁmuﬁﬂ
nsdufuaznisindenbingsssenaadnfmuialudnuosine  afinwmiaialUuaznisiy
AzusluAmLile nsdszgndiauiimmialuguuusineg nsiesnsiinunisudeiummiiauas

v 1 o a o 1 4 @ v Y A a

m‘iL?J”l‘ifmﬂﬂ‘iLLﬂdﬂuquuﬂTuimum\m U‘iszuLL@zm‘imwmqmﬁLﬁu@L@uLLﬂzngmTuﬂWﬂ
WHA

The principles of exercise for health by playing tennis. Warm up and cool down. How to hold
the recquet and movements to hit the tennis ball. Apply in playing Tennis game. Analyze and
participate the Tennis competition tournaments. The advantageous, manners, regulations and scoring

system & service of Tennis game are involved.

v 1
057129 WD RLNRANNB IR NTTDDNATRINEL 1(0-3-0)
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Table Tennis for Life and Exercise
dl dl v 1 ! ra
Soulofidiosnuren T4l
Prerequisite None
nsseniasneiegunmlaensauiimdamuis  nssugussniouazaaizfiniu
Avwidammis maduliuarnismdenimeessnaiadnfvidamuia ianysingg nfinn
vialduarmariuazulufiamdawmiia  nsUszgndanfondamsiia uguuuusiieg nns

a

Anszdinunisudeiuibamdauaznisdinsanuisiubammdalussivsineg  darlamiuas

@ v v AA a iy a
n1sgmvasnsiingianuaziafin uivimdamia

The principles of exercise for health by playing Table tennis. Warm up and cool down. How to
hold the racket and movements to play Table tennis. Apply in playing Table tennis game. Analyze and
participate the Table tennis competition tournaments. The advantageous, manners, regulations and

scoring system of Table tennis game are involved.

057130 naaNNeInLazN1saanAIaINIY 1(0-3-0)
Golf for Life and Exercise
Senlafidasunen  4f
Prerequisite None
o o o 1A s 1 ] @ = =
mifafaﬂmmmﬁLW@qﬂﬂquWﬂﬂqﬁL@uﬂWqﬂmw m‘;‘ﬂuqmwmﬂmemmﬂusfuﬂmﬂm
nedn nsduliivarnisindenbingesitenialunisfinedntudnuaesneg nfininisiauneansiall
wazmaiuAzuinanedn nsdszgndiauiianedi Tugduuusine nsdrsnssdiviomneluniss
I8 YL 1 o '8 [ 1 4 @ v 1 o Al
nednuaznisdnsonudsiunedluszivsineg  Ustlemluasinsammessnisidugiauuas g it
ARNaAN
The principles of exercise for health by playing Golf. Warm up and cool down. How to play
Golf, stance & position, rules & regulations, match play, advantageous of playing golf. Apply in playing

Golf game. Analyze the stance & position and participate the Golf tournaments. The advantageous,

manners, regulations and scoring system of Golf game are in volved.
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