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TU221 Learning through National Competition

45.222 N53EUFNMTLYTUTEAUUIUNYA 3 (0-9-9)
TU222 Learning through International Competition

2) FPANIE 95 wUAA

2.1) FPMUFIUNIINeIAEauazadiafEns 22 wlein

UnANwABIAN ¥ 3183 NI NUFIUNINANERTLAL ANAAIERSTIN 22 Kef

il
M.113 FAnevihly 3 (3-0-6)
SC113 General Biology
M.126 nanuasl 1 3 (3-0-6)
SC126 Principles of Chemistry 1
m.127 nanLeil 2 3 (3-0-6)
SC127 Principles of Chemistry 2
M.135 Handvily 3 (3-0-6)
SC135 General Physics
WM.163 UFtRNs3Imeialy 1(0-3-0)
SC163 General Biology Laboratory
M.176 UuRnsuaniadl 1 1 (0-3-0)
SC176 Principles of Chemistry Laboratory 1
WM.177 UUan1svdniadl 2 1 (0-3-0)
SC177 Principles of Chemistry Laboratory 2
.185 UFTRn ANl 1 (0-3-0)
SC185 General Physics Laboratory
A.218 wAaRdadnSUINeImans 1 3 (3-0-6)
MA218 Calculus for Science 1
A.219 wAaRdadmSUINeImans 2 3 (3-0-6)

MA219 Calculus for Science 2



2.2) Ay1usaulugnn 45 eAn

JnAnwaesdnueIvlunuindvveruluanvn 571 45 weia eail

A.201 WALBUNSE 1 2 (2-0-4)
CM201 Organic Chemistry 1
A3.202 WALDUNTE 2 2 (2-0-4)

CM202 Organic Chemistry 2

A3.203 UfoRnaaiiduvsdidesiu 1 (0-3-0)
CM203 Basic Organic Laboratory

ALL211 wilatiunsg 1 3 (3-0-6)
CM211 Inorganic Chemistry 1

AL.221 nanATILATIZA 2 (2-0-4)
CM221 Principles of Analytical Chemistry

AY.222 UfuRnsvaniaiitiasiey 1 (0-3-0)
CM222 Principles of Analytical Chemistry Laboratory

11223 wiatian1sienuazlasuiinns i 2 (2-0-4)
CM223 Separation Technique and Chromatography

ML.224 Juinsmatianisuenuazlasunlnngil 1(0-3-0)
CM224 Separation Technique and Chromatography Laboratory

AL.231 PILTENS 1 3 (3-0-6)
CM231 Physical Chemistry 1

AL.232 WAILTIRENS 2 2 (2-0-4)
CM232 Physical Chemistry 2

AL.251 ALnAERTAUSUTINLAL 2 (2-0-4)
CM251 Mathematics for Chemists

AL.252 adpdusutinAll 1(1-0-2)
CM252 Statistics for Chemists

AY.253 AMNUABANENIUALLAZNITINNITVDUFUDUNT Y 2 (2-0-4)
CM253 Chemical Safety and Waste Management

AY.301 ATTBUYIETuge 2 (2-0-4)
CM301 Advanced Organic Chemistry

AL.302 Ufuin1sduasienansdunsy 2 (0-6-0)

CM302 Organic Synthesis Laboratory



AU.311
CM311
Au.312
CM312
AU.313
CM313
Au.321
CM321
AN.322
CM322
AU.331
CM331
AL.332
CM332
AU.351
CM351
Au.352
CM352
A1.390
CM390
A1.491
CM491

2.3) A TWAUIMNNBLIBITW

Y =

UnAnwdesfnwsY

LAilatun3d 2

Inorganic Chemistry 2
UfuRnisialiatiunie

Inorganic Chemistry Laboratory
NIATIEELTRANIINIBNINNISLATDTUNSE
Physical Methods in Inorganic Chemistry
nsliAegRieesasdlo

Instrumental Analysis
UftRmImsiengimneiniasie
Instrumental Analysis Laboratory
PILTENS 3

Physical Chemistry 3
UfuRnIsaligaiE@nd

Physical Chemistry Laboratory
nannsannsalntdmsuinad
Principles of Spectroscopy for Chemists
nmsUssgnaldaiuninsalnldmsuliniad
Applications of Spectroscopy for Chemists
TAT9UAL

Chemistry project

dunuimaad

Seminar in Chemistry

P 1 (HUUNR) WIDLHNUNISANYIN 2 (WNUNNWEIVITN)

= d' a a a £y le’
N. LNUNIFANEIN 1 (LNUUNH) BUT8USI8IVINIU

AN.492
CM492
N%.282
BT282
N%.284
BT284

1AT991998LA]

Research Project in Chemistry
IS a

YA

Biochemistry

UURN5TLAL

Biochemistry Laboratory

6

3 (3-0-6)

1 (0-3-0)

1(1-0-2)

2 (2-0-4)

1 (0-3-0)

2 (2-0-4)

1(0-3-0)

2 (2-0-4)

2 (2-0-4)

1 (0-3-0)

1 (1-0-2)

2 (0-6-0)

3 (3-0-6)

1(0-3-0)

AN URLINITIRAUINNBEITITNGTIN 6 MU8AH TReLEDNLEUNITANEN
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[

U, WHUNISANYIN 2 (WNUTINEZIVITN) 058U 18IV 09l

P11.493 UszaunsalignTniadl
CM493 Chemistry Professional Experience
2.4) FPUAONANIZANGANT 16 Wi

JnAnvaeudanfnenainsigivse il lidesnin 16 niena

P.308
CM308
AU.316
CM316
AU.317
CM317
PU.346
CM346
P.355
CM355
AU366

CM366
U376
CM376
AU.3T77
CM377
P.386
CM386
P.387
CM387
AU.406
CM406
AU.407
CMaor
AU.416
CM4a16

LAVDINENAUNTTTUYR
Chemistry of Natural Products
ansuszneulandunis 1
Organometallic Compounds 1
awnlnsalnUdmsuadodunid
Inorganic Spectroscopy

AU INBSUTEYNATRAL
Computer Applications in Chemistry
WTaNLAENI9LAL

Special Topics in Chemistry
Fowasthnm S uavveuds
Biofuel Biomass and Waste
PiWeRLNOS

Polymer Chemistry
nslvauagmstugy Tagmodues
Polymer Rheology and Processing
geazmAlulagens

Rubber and Rubber Technology
mheujuRnsdmsuiniedl

Unit Operations for Chemists
WitafiAeNILALBUNIY

Special Topics in Organic Chemistry
wilmsendeadiu

Basic Medicinal Chemistry
WitanlAwnaLAiotiund

Special Topics in Inorganic Chemistry

6 (0-18-36)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)
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AN.417
cMa1y
Au.418
CcM418
AN.419
cM419
AN.426
CM426
Au.427
cMazr
AN.428

CMm4az28
PU.436
CM436
AU.437
CMmasy
PU.438
CM438
AU.439
CM439
U446
CM44a6
Au.447
CMa47
A.458
CM4a58
AU.466
CM466
U467
CMae7

ansUsznoulandunsd 2

Organometallic Compounds 2

LA TUNSEAUNAIUNALTIY

Inorganic Chemistry for Renewable Energy
LPITIRUUNIE

Bioinorganic Chemistry
QREVNTINLALAT DI
Pharmaceuticals and Cosmetics Industry

PIRNTSUNMBATILATIEALAZLATIAZ D

Innovation in Analytical Chemistry and Green Chemistry

LAIATIEMBIUTEYNAFIMTUNTAATIENAI0E19819115

WAL AIINADY

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

Applications of Analytical Chemistry for Food and Environmental Analysis

WidoRLAwnuAITRENd

Special Topics in Physical Chemistry
msﬁaﬂLLmLLazmiLﬁumwLS'?NI@JLaqa

Molecular Fluorescence and Imaging
anUAdanmenmuaziniivesianeall
Physico-Chemical Properties of Novel Materials
nsndslalasaunazmaluladivaditomas
Hydrogen Production and Fuel Cell Technologies
wimeufnderuandedu

Introduction to Computational Quantum Chemistry
N153NaBILUUsEAULIENaNILALl

Molecular Simulation in Chemistry

Uivenmans

Forensic Science

Unsiadl

Petrochemistry

LATIYDINITEIIUG AT

Catalytic Chemistry

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)
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P3.468 nssaUnsenlugnainngsy 2 (2-0-4)
CM468 Industrial Catalysis

ALLATT winnssuianuilumsueu 2 (2-0-9)
CcMaT7 Carbon Nanomaterials Innovation

AL.478 TAnTIN N 2 (2-0-4)
CM478 Biomaterials

ML.486 \ATlgnannTIy 1 2 (2-0-4)
CM486 Industrial Chemistry 1

ML.487 \ALlNAMNTIY 2 2 (2-0-4)
CM487 Industrial Chemistry 2

AL.497 Iﬂiﬂmuﬁﬁﬂmﬁ%uqa 2 (0-6-0)
CM497 Advanced Research Project in Chemistry

2.5) Fgndendrudans 6  wein

v = ¥ I = a 1 -dy [ 1 1 a
UnAnwineadendnwiainsieivnelull ludeenii 6 wilein

N8.271
FD271
ne.4r7
FD477
N9.478
FD478
N9.487
FD487
N9.488
FD488
AN.100
CS 100
AN.104
CS 104
AN.180
CS 180
AN.240
CS 240

9WILAZLATUINTT 2 (2-0-4)
Food and Nutrition

DIMNSASUATIAVAN 3 (2-3-4)
Functional Foods

asnegiiwiluems 3 (3-0-6)
Food Allergen

WAANANSN1TUUAIUTIYS U 3 (3-0-6)
Distribution Packaging Dynamics
nsdnn1stadainduagviilgaumudmsvanamnssuens 3 (3-0-6)
Logistics and Supply Chain Management for Food Industry

A Susenmdndudody 3 (3-0-6)
Basic Web Development
nsTusunsuneufiumesiesfusenwlnmey 3 (3-0-6)
Introduction to Computer Programming Using Python
dusteusrauuarUszaumsaiildidesiu 3 (3-0-6)
Introduction to User Interface and User Experience
MANNNTINGINTUBYA 3 (3-0-6)

Principle of Data Science
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an265  msmulsunsuUszgnddmsugunsainamdossiy 3 (3-0-6)
CS 265 Basic Mobile Development

V94.207  WATANITIATIEINNRaTTInen 2 (1-3-0)
BT 207 Techniques for Microbiological Assay

N9.346 MUY TLNTUTITIETAUNAAIENT 3 (2-3-4)
BT346  Bioinformatics Programming

w347 Suneuttmedaasaumaaniiugu 3 (3-0-6)
BT347  Basic Bioinformatics Algorithms

348 Anenstoyadosudmiumeluladfanm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology

w9358  msUssndldnmamnsdsneaduaziouuslode 3 (2-3-4)
BT358  Applied Animal Cell and Embryo Cultures

n9.359  waduarmsnzasaiofe 4 (3-3-6)
BT359  Cell and Tissue Culture

n9.487  wialuladiouled 3 (2-3-4)
BT487  Enzyme Technology

10306 wealuladifionslinsnensednedadiy 3 (3-0-6)
ES346  Technology for Sustainable Development

18.438  LAswgiedTuaznsidsuulasaningiiennie 3 (3-0-6)
ES438  Green Economy and Climate Change

18.446 Lwﬂiu‘laﬁgﬁmiaummﬁamﬁmmimqmﬁmmﬂﬁaﬁﬁ'a 3 (2-3-4)
ES446  Geo-Informatics for Disaster Risk Management

19.487 L%ﬂiuiaﬁﬂml,ﬂsgﬂéuauﬁaLﬁuvﬁaL‘wﬁaLLazmimﬁLﬁa?ﬁLL’mé’am 3 (3-0-6)
ES487  Waste to Fuels and Chemicals Conversion Technology for Environment
18.488  weluladfanulu uazmsuszgndldlunsudtymaanndeon 3 (3-0-6)
ES488  Nanomaterials Technology and Applications in Solving Environmental Problems
3) Ay nANLET 6 wulwhn

dnAnwanusadendneivlanlanilegeuluanaivn  wisaotulag  veswninedy

sysumansiduivdenas sauves1edvdenlunuIaIv e 90 2.4) way 2.5) 9198u (el

Hug) sgdlsinutinAnwivzdiylundngasdnwiinlundusiassdu 100 Tududwisiden

waslale
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Mg lundngnsnitageuliinede/aus/a1v1v/mangnsautey

SV GRLE)

AU.206
CM206
AU.207
CM207
AU.216
CM216
AU.217
CM217
P.218
CM218
PU.226
CM226
U227
CM227
PU.228
CM228
P.236
CM236
AU.237
CM237
AU.276
CM276
AU.296
CM296

(ussene-UuR-Anwdlgnutes)

Organic Chemistry

nanABUNIY

Organic Chemistry Principles
willuinusssuadedou

Chemistry in Popular Cultures
wiletiun3giuTinusedniu
Inorganic Chemistry in Everyday Life
LAILEIIEIN

Ceramic Chemistry
WPIATIZRRUTUR

Quantitative Analytical Chemistry
AIRATIERLaENSUTEENA
Analytical Chemistry and Applications
niAATIE9

Analytical Chemistry

LPILTIEN

Physical Chemistry
willgeNanddmsunduns

Physical Chemistry for Pharmacists
SPnmanain

Plastics Unwrapped
NISUIMITIANITVOUALDUNT Y

Hazardous Waste Management

i2enn

4 (3-3-6)

3 (2-3-4)

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

3 (2-3-4)

4 (3-3-6)

3 (2-3-4)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)
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4.3.2.3 WAAWEUNITANEI

= =] a = = o/ a IS
BAUNTITANEIN 1 (WHUUNG) LAZLAUNITANYIN 2 (LNUNNYSIVITYN)

= a
LHUNISANEIUNG

LNUTINYEABITN

Uns@ne 1

Un1sAne 1

madeud 1 wihedn | nadeud 1 nein
15.155  AdAfugY 3 45.155  ddAfiugIu 3
AF.101  N19AR B1ULAZLTYUOEN AF.101  A19AR B1ULAZLTIUDENN]
PERETaVa el ’ PRVl ’
aw.105  vinwensdeasma aw.105  Wnwensdoasnis
AWIDINGY ’ ANWDINGY ’
w113 FAvewhly 3 M113  FRvewhly 3
M.163  UfTRNITIINe Tl 1 M.163  UfTRNMITIINeThld 1
m.126  vanAdl 1 3 m.126  wanad 1 3
w176 UjURMIvdnadl 1 1 w176 UjuRnvaniadl 1 1
A.218  umaRdadmIUIneEmans 1 3 A.218  uwmaRdadmIUInedans 1 3
57U 20 374 20
aMadeud 2 wiheda | aaeud 2 niein
15.109  WINNIIUAUNTEUIUAR 3 15.109  WINNITIUAUNTZUIUAR 3
AUsENaUNTS AUsENaUNTS
us. 221 MSSEUIIINATUYITY 3 us. 221 MSSEUIIINATTUYTY 3
AU AU
M.101 msWeulisunsy 3 MM.101 mMsWweulusunsy 3
Aevimesidosdy Aeuimesidosdy
w127 vaniadl 2 3 w127 waniad 2 3
W77 UjURMmanad 2 1 w177 UdRnmmaniad 2 1
w.135  FEndviall 3 m.135  Fandvaly 3
m.185  UFtRnsANdLY 1 185  UFTRMsHANdTLY 1
A.219  upaRdadnsuIemans 2 3 A.219  upaRdadmuIneImans 2 3
574 20 374 20
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LHUN1SANEIUNG

LHUNN WS A1 YN

Un1sAnuen 2

Un1sAne 2

madeud 1 wihedn | nadeud 1 nuein
A9.296  NWIBINYHTNIVINTANTU A9.296  NWIDINGHTNIVING
aNUINYIAERS 1 ’ dusuanvInenrnans 1 ’
115.202 mum%qﬁaqamu 3 115.202 mmﬂ%qﬁmamu 3
AL.201  LASlBunsE 1 2 AN.201  LARBUNSE 1 2
AL.221  AANLATIIASIZY 2 AN.221  MANLATIASIEY 2
AN.222  UJURMImaNATTRS e 1 AN.222  URURMImENATTIRT I8 1
AN231  LALETEN 1 3 AN.231  LATLEeENd 1 3
AL.251  AolnAEnsamsutned 2 AL.251  AdnAEansdmsutned 2
AL.253  AnuUaendunLAdlayng AL.253  Anulasndeniaaililay
IANSVOUALOUATIY ? NSIANTTVDUALOUATIY ?
s7U 18 574 18
aMadeud 2 wiheda | aaBeud 2 niein
A.202  LATBUNSE 2 2 A.202  LATIBUNSE 2 2
p11.203  URTRNsaiiBunIdidessy 1 A.203  URTRNsaiiBuniddessy 1
AN211  wadediunsd 1 3 AN211  ipdedunsd 1 3
AL.223  Walianswenlazlasuiin 2 AL.223  WAllan1swenlazlasuin 2
ns ns
Au.224  URURnsmatiansuenuay 1 Au.224  URURnsmaTiansuenuay 1
Tasulnnsil lasulnnsil
AN.232  LARLTeTENG 2 2 AN.232  LATLTENd 2
AI.252  @dRdmsutiniadl 1 AL.252  adRdnsutinadl 1
XXX AU UAnUIUAEnS 3 XX XXX AU NN UAERNS 3
XXxxx  AUnaonias 3 XXxxx AU NaNLES 3
524 18 573 18
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LHUN1SANEIUNG

LHUNN WS A1 YN

Un1s@nen 3

Unsinue® 3

madeud 1 wihedn | nadeud 1 nein
301 adiBurddtugs 2 N30 LediBurEdtugs 2
AU311  wpdedunsd 2 3 P31l wadedunsd 2 3
Au.312  UfURnsetetiun3d 1 Au.312  UURnsetetiunid 1
AN331  LARLEENG 3 2 AN331  LARLEENd 3 2
AN351  wdnnsalUninsalnUdmsu 2 A351  wannsalUnlnsalnUdmsu 2
DRIGH Hniad
AN352  nsUszendldadninsalnd 2 AN352  msUszenaldaninsalnd 2
AL.390  lAS9ULAL 1 AL.390  lAS9uLALl 1
XXxxx AU Na0NEs 3 ALXXX  AVUADNRNIZANERNS 4
524 16 524 17
aMadeud 2 wihedn | aaseud 2 nuein
U5.209 A UAUTINAINTAUMEIIUYY 3 U5.209 A3 UAUTINAINTAUMEII U 3
AN.302  URURMIALATIERaNTBUmSY 2 AN.302  URURMIdLATIEansBuvSY 2
AN313  NITIATIEREUURANINIEATN 1 AN313  NITIATIEREUUANINIEATN 1
mapdloiunse mapdiefiunsd
au321  mMsleneRseaiadle 2 au321  Msiesgseaiadle 2
AN.322  URURMIMIIATIENAY 1 AN.322  URURMIMTIAT I 1
wdasile wiasile
AN.332  UJURMseBEnd 1 AN.332  URURMSeTgaEnd 1
N%.282 Al 3 ALXXX  AVUADNRNIZANENS 2
ny.284  UHUANSTAL 1 XXk AP uaenias 3
XXxxx AU NaenIIUAENS 3 XXxxx AU NaeNIUAENS 3
524 17 524 18
meng¥eu YnisAnwil 3 aeng¥eu YnsAnwil 3
nlwhia wiwin
15.399  nsinauludnan 3 165.399  nsenauludndn 3
524 3 574 3
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waUNISANEIUNRA WAUYINWEIYITN
Ynsfnwdi 4 Ynsfnwdi 4
madeud 1 wihedn | nadeud 1 nein
AUXXX  IYNARNRNEAERNS 8 AL.493  Uszaunsalivndwad 6
AL.A91  AUUWINNLAL 1
523 9 523 6
madeud 2 wiheda | naeud 2 nein
ALXXX AV URDNRNILAENS 8 ALXXX AV UADNRNILAENS 10
AL.492  lassnuiduiadl 2 AN.A91  FUNWIMNALAL 1
524 10 52 11
4.3.2.4 A195U18518973U7
FyAnwialy
nuRAMUWINTIUlanuazdIAL
15.101  lan 91@eu wazlne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

= s o o = aa o a [

Anwusngnisalidrfgueddan ondeunazing ludfinianisides wsugha daay
Tausssu Ineldnsaunuifn oud wasseilsuiden1sdaueans naunisedusienas
gnFiogNanIuNIsAlns ayAnailasuauauls eliinyuuess AuaInralskazidl

o =

Tamnududoundunusniunslan J3ndrdnaina (GLOBAL MINDSET) @u150911M18n58UAY

[
=

Fahuuwardalanviminalindrevnsdy

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest.  The purpose of this is to create a
perspective of diversity, to understand the complexity of global interrelationships, to build
a global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
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15.109 winnssuiunseuIUAnLUTENBUNS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nMsUszfiuanudsanasnisassleniall N13AAKATNITINUNURUUE UTENBUNIS
msdadulauazmsimungsia msdoaaidgsfaaznisaiisusegilesgrefiuszansaiw nng
ahunuAaLieday

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

15.399  n1sHnauludvn 3 (3-0-6)
TU399  Professional Internship

nsasdleufiRnulindntuesdnsiieglunedofiudasans/awivieysti aeld
msauamammsﬁﬂ?nm I@Sﬁﬂ’ﬁ@lﬂﬂﬂ%@UL‘Uﬁ]%ﬁ’]ﬁ AUTURATOU MADNIUTLYLLIRT WAL
vaninasilunsuszfiuna Avaeu Taeywdiliinnisiseuiannisianug wassinueils
Anwuitelddmiumsinuluinineds deufiazdifansdnuidrglannsvhau

Students will learn about and practice professional work in an organization
approved by the faculty under the supervision of the advisory committee. There will be
clear stipulation of the internship duties and responsibilities, duration and appraisal criteria.
The focus will be on learning via application of knowledge and skills gained during the
program to a real professional situation in preparation for entry into the world of work

after graduation.

7a.105 UgnilsnnumnuazinueiUsenauns 3 (3-0-6)
CIS105  Cultivating Entrepreneurial mindset and skills
anudugszneunslumhesuniadguaziensy mslofudAnuuugussnaunisiiie
wansvnlenakagasenua budnawes N wavedans inwedmsun1smeurugsialmg
Entrepreneurship in public and private sector organization. Using entrepreneurial
mindset to search opportunities and create value in both yourself, your team, and your

organization. Practical skills for new venture planning.
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1E1.106 AdzEtkarnaliutn 3 (3-0-6)
CIS106  Leadership and Influence
af19nnzfihdmiumsidsuulasiiadn fmuiauannsalumsiuagldutin
UMy MsasiusinsuagnsAnidanagns iWlanisilunngidanudauds
Create leadership for major change. Develop abilities to lead and influence

through collaboration, coalition building, thinking strategically and conflict.

VIRUYSEZIAZiNYEN1HDENS

¥5.102  FINAUgUVSEAMN 3 (3-0-6)

TU102  Life & Aesthetics
qurSEnInuazeIrUsEnoUiug e LR LAYAN MWINBNATIF AT SANYUES

TupuA ez ImneMAeTzinnsuarnsdoulsadiiuiinmue suazuiunmadng
The course investigates aesthetic and fundamental elements of art and built

environment. These include appreciation in value and meaning, analyses and criticisms,

and connections to lives and social contexts.

15.106  ANLARASNETIALAZNITA0AS 3 (3-0-6)
TU106  Creativity and Communication
nszUIUNSARREtasRasIAlneinsAnddnniduedusenauddyuarnsdeans
anuAnfana i AnNadug VS oE 1w NZALINUS U AL SAILSTIH dAMLIndey Meluseu
UAAA BIANT LazdIny
Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organizational and social levels.

AF.101  N19AR 81U LazlTaund19iiaTalgu 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing
ﬂ’mmﬁﬂwzmsﬁﬂashaﬁ?mmapmr;immié?qﬁﬂmu AMTUATIEN NTHUATIEN Uz
M3Uszidiun Wiannvinugnseuiioduanszddny Wlegnsene virued auufgiu ndngiu
atfuayu msliivamaiiilugteasuvesmudou fauinuensdounansemdaiiueged
wapaLar S doudining {ndeneanudn wazidenlosdoyaidiiiuyuuesuanules

fsanansadBmdnguuasdeyaunldlunisasivassanudeuliegradiused@nsnm
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Development of critical thinking through questioning, analytical, synthetic and
evaluation skills.  Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well
as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from

various sources, using effective presentation techniques.

U5.115  UYWIIUNAIUATIATIARILITINTTY 3 (3-0-6)
TU115 Man and his Literary Creativity

Feasnvenywifagieulunanuaiiassdlinsiunssuandedsiud nmeunide
Sidnvsednduazdoaivlmidug eI suiteuliiulanimisen amnude wazasnsnvesy
ad1sassdmurssanssulae@nwid eulosuyud funasuadsassdduissanssaluids
mnuduiusisinuwonsisadinluiagiu

To study anecdotal stories, reflected through creative literary works in the print
media, films, electronic media and other modern media in order to compare the past and
present world views regarding social values, beliefs as well as faiths of those artists and
creators. To explore the association of people and those creative works in terms of their

relationship with our ways of life today.

U5.116  uywdiuAals: virudald auns wasAalznisians 3 (3-0-6)
TU116  Man and Arts: Visual Art, Music and Performing Arts

favz unumuazauduiusveadaUziuRmInsvesy e dau uazdunden
Tne@nwinwanuRaunssusuirudatl auns uazfausmsuansdaduduansdelausssunay
wnsUayavesuyuenid giisuazlauszdnvluauevesdalsmeyssaunisalvewmu lansnases
wazguddlugunissaninaanuiaunssuudazUssnn deliinsadey amudury wagay
driinlunnrvesanuaunssy InsanzesdslsiFousiedvinaresfalzdoniounaznis
M3TInvesnulng

This course is a study of art in relation to its function and the development of
people, society and environment by focusing on various creative works, such as visual arts,

music and performing arts, depicting the culture and perception of mankind. The course

also aims to instill learners with real awareness of art values through personal experience,
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and the appreciation of the aesthetic values of creative works. An emphasis is placed upon

the influence of art on Thai values and the Thai way of life.

aw.105  Vinwgn1sdoasnien1wsanguy 3 (3-0-6)
EL105  English Communication Skills

finmuwinwen15d oasn1anmdanguaunisia wa 81u uazidou Annsldniw
AdniLazduuluuIunITINIsuardInL

Development of English communication skills, including listening, speaking,
reading and writing. Practice of language, vocabulary and expressions used in academic

and social contexts.

NUIAAMAANEAS INBIAENT wasmalulag
15.155 aﬁa‘ﬁugm 3 (3-0-6)
TU155  Elementary Statistics

anvaslynineadd nunuadfidomssan miudiazdu Muusduuaznisuanias
voaiwUsguuuunivig Uies uazund inadan1sdnAleg 19uagnSLANUIIVDIRIANR N3
UszanaAlaznInagevaLyAgiu nefuAeasUssrnnduifsduazaengy nMyasgn
AMULUTUTIUTIUATNARYY NMTALATIZRNSaRnlasanduusIBuduTLhen nsiaTzile
AUGNGRN

To identify the Nature of statistical problems; review of descriptive statistics;
probability; random variables and some probability distributions (binomial, poison and
normal) ; elementary sampling and sampling distributions; estimation and hypotheses
testing for one and two populations; one-way analysis of variance; simple linear regression

and correlation; chi-square test.

15,156 mMadeulusunsudeinenmansilosiu 3 (3-0-6)
TU156 Introduction to Scientific Programming
nMsidsulusunsuneuinnesuarnisuddegmid ui ugui duuselovddmsy
Univemans dnadaans wazimns nglduuniavtazlnsou wun1simudanaidulay
TUsunsuegnadusyuy mamqmmﬁﬁwgﬁ Handu 915158 N1TUTTIIANANINLAZINYINIT
uua
Basic computer programming and problem solving useful for scientists,

mathematicians and engineers, using MATLAB and Python. Emphasizing the systematic
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development of algorithms and programs. Iteration. Functions. Arrays. Image processing

and robotics.

n9.216 wAlulagn1somsludinuszdniu 3 (3-0-6)
FD216 Food Technology in Everyday Life

peAUsznoUMIUAuLUasaznsidomdsreenmns nanMsTaUeNLAzLUT U IMNS
Tunsuasluseivgaaivnssy waweslsd aweslsd gosfiomsui omnsutdunasud iden
W9 Lagemmndinaes U559091919113 N15UsEAULAEN1TUTEUAMAINDINT 287N ka¥NI3
NAUNANAND1NT

Composition, change and deterioration of food. Principle of food preservation
and processing in industrial- scale manufacturing. Pasteurization, sterilization, UHT,
dehydrated food, chilled and frozen foods, and fermented food. Food packaging. Food

quality assurance and evaluation. Food product labeling and product development.

9217  gaamnIseTILlowi 3 (3-0-6)
FD217  Introduction to food industry

ﬂ’lWEJ?‘I”W?"TQJ/LLﬁ%‘Ui%LﬂVW@QQWﬁW‘Wﬂii&J@’]Wﬁ PANNITANTIANITAMUUADAAYDINS
ﬂ’ﬁﬂoﬁﬁj‘U@jLLaﬂmﬂ’]‘WLLﬁ%NWMiﬁWUﬁWUﬂ’N@JﬂaB@ﬁﬂ%@ﬂq%ﬁﬁ%ﬂiiu@’]‘ﬁ’ﬁ ASLUIUNITNER
wAnSuTioInniledn u dnith Syfie dn uasnald Tussdugaavnssu

Significance and categories of food industry. Principles of food safety
management. Monitoring of food quality and safety standard of food industry. Processing
of food products from meat, dairy, fishery, cereal, vegetable and fruit at the industrial-

scale manufacturing.

0280  eenansiiesdy 3 (3-0-6)
PC280 Introduction to Astronomy

UsziRiwnnsaand waswazindeadonisnsieans EEATRIG L mmﬂﬁ A1319NT
LBNAN

A brief history of Astronomy, light and astronomical instruments, the Solar

System, stars, calaxies, the Universe.
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2AX.106 AILEEUNNINTNEINTTITUYRUAZNE I 3 (3-0-6)
CHE106 Sustainability of Natural Resources and Energy

AugruAsrfuidneine wevsslevidmiuniseusndnineinssssunfuay
Aauandoudnvarreafivdindonuaznansenuiodiny wuIAnmae ReIntAuddunng
NEMEINTEIIUTIRAENE 91U TR n1sirdula S3esssuAnindon nseenuuUAidBy
nstindsnuvestsemalneg nstandsnuluaianisuuds msldndenulunirgnavinssy uaz
91A155579 WM siRuIndsnuAdiudmivusemalne msudaluiidmiudsemealne
nsUsERdANg sy ndaumadon nEsULAIERg Funaiiendsny nmskaneniuea N3
nanlulofiwa walulagaiuiuazen wasuiieaes

To examine basic ecology for the benefit of the conservation of natural
resources. The course also focuses on: characteristics of environmental pollution and
social impacts on society; the concepts about sustainability of natural resources and
energy analysis; decision making, ethical issues related to the environment, and
sustainable design. The topic also concerns energy consumption in Thailand in various
aspects, such as: transportation, industry, and office buildings. Another focus includes:
guidelines for sustainable energy development in Thailand regarding electricity generation,
energy conservation, alternative energy, solar energy,
biomass for energy, ethanol production, biodiesel production, clean coal technology, and

nuclear energy.

203,107 wielulafdaadeziiteTingalnl 3 (3-0-6)
CHE107 SMART TECHNOLOGY FOR MODERN LIFE

4

nsiaunalulagluedn n1suifgnamnssuasesnd wmaluladdaudgiany n1s

of

'
v A a v

Wasuuwlasaniiswinasuvedlan wag wansenunaluladiion1siauiegegedu fn

=

wAluladndsuazens srusudlndn szuuAnAunaIy waluladyinn wadaduniile Jan

[
6 v a

wisouran unlumalulad s 3 83 Jnuadn 53 Suwesilnuesassnds Jynussivg
welulaBifierusiuag

Technology development in the past, The fourth industrial revolution,
Technology for Aging society, Climate change and impacts, Sustainable development
technology, Fusion technology, Clean energy, Electric vehicles, Energy storage,
Biotechnology, Stem cell, Smart material, Nanotechnology, 3D printing, Big data, 5G,

Internet of things, Artificial intelligence, Technology for global security.
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2.101  fugeeniweswazmalulafansaune 3 (3-0-6)
SF101  Fundamentals of computer and information technology

Mé’ﬂmiﬁwmLLa3aﬂﬁﬂizﬂ@waﬂiwummﬁaL@@%Mﬁﬂmnﬁaaﬁmmmsﬁami%%a
LaziA3oUneRaNiawesalulagnissudweyanigluasornenauiawes szuudunsia
szuvdumesiin weluladrannszuunnulasnnduunenialnesuaz sz UUATUY 938555
Tunsldaursuiawesias sz uvasaume

Principle of computer operation and its components, Basic concepts of data
communication and computer network, Data communication technology in a computer
network, Intranet, Internet, Cloud technology, Security system on computer and network,

Ethic for computer and information technology users.

101 madeulusunsunenfinmesiio 3 (3-0-6)
CN101  Introduction to Computer Programming

n&nNAugIuReNames asAUsTnaUABLT R8s N5 fussauISuas
garAwIsNWsulusunsuAwIreNiImes NsHnuNIs@sulisunsunonianes

Computer concepts, Computer components: Hardware and software interaction,

Current programming Language: Programming practices.

2m.104 msFeuldsunsuiiieiaszidoya 3 (3-0-6)
CIS104  Programming for Data Analytics

nadeulusunsy Python wagnsllugaiisnduduiunsieneidoyadausinng
Ui deyaaunanisiinlateyauazdstoyanalvig 4 Ima{{ﬁﬂmﬁmu?m densfinnuanansaly
naBoulusunsuiiugiu Tssadedoyaiiugiu nismuauduneudsussmana nisaiauarld
smluga n1s vudrdeyannlnduargiudeys nstinsesideyaiiugiu nsdanisteya
aeAUsENOUN AT NUMNUgTuarnsdelayadalinld

Python programming and essential modules for data analytics from data loading
to knowledge extraction and understanding. Students are able to use programming
languages and understand data structure, algorithms for data ingression, data analytics,

data manipulation and visualization.
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7an.107 winnssudeyanasusznaunis 3 (3-0-6)
CIS107  Innovation and Entrepreneurship

AUTTOULNIINYIANANSTUATUIINTTUTOYR NAENSNITATINENTIAUENIINGIA1ENT
war winnssudeya guassaluniswaurInerrmansuaruinnssudoya AUNToUNIN
Ingrmansuazuinnssudeya n15UsMsNsUasuLaIINNANTENUTBINEIMART At
uinnssudoya lnsaaiieesdng Yausssy uagdnvazguiriiluguinnssy madnulid
winnssy wnAniuguvenedesfloflilumsuszifiulena uasiamesdnslmiuazuuinienis
THunAnilunsussgndsuloniauazaniunisaivesysianis Mauiwazaninsndeasuuiin
g3falvie laegediusydnsam

Data Science and Innovation Capability. Strategy for building innovation capacity.
Barriers to innovation. Innovation Readiness. Manage Organization Change resulting from
Innovation. Organization structure, cultures, and leadership for innovation. Sustaining
Innovation. Fundamental concepts and analytical tools that help assess opportunities and
develop entrepreneurial ventures, and how these concepts and tools may be applied to
real world business situations and opportunities. Develop, define and clearly communicate

a new business concept or initiative in an efficient and compelling manner.

‘Vm’lﬂ@%ﬂﬁ?%tLﬁZﬁﬂUZLLﬁﬂ@Uﬁﬂﬂ
15.108 N1FWAILILAZIANITAULD 3 (3-0-6)
TU108 Self-Development and Management
ﬂ’]i%/ﬂﬂ’ﬁl,l,ﬁﬁﬂ’]ﬁU%J‘ULSEJJ’]ﬁU%%GﬂU%’JMWﬁ‘WEJ’]avEW]I’]iJﬂaNﬂ’J’]iJMa’mMﬁ’]EJLLﬁ%Lﬁ%ﬂ’]‘W
ANIHAUITNBENNFIANLAZAIILAAIAND1TUA NITNTIAULDILATNITITNUNLDUIAR N3
fiaunsBeuinaendin wazn1segsniugdussrsasuguuaziasndaiuuaziu
Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self understanding and planning for the future. Personality and
social etiquette. Learning to live harmoniously and respectfully with others and the

society.

¥5.201  ANUINNMIRUEMTUUAAR 3 (3-0-6)
TU201  Financial Literacy for Individuals

Bousflugiu vdnns Arwddy wazuumeaurunsdudiodmanedin n1sld
w3 esianienisidy 3’JEJ‘VI3QL‘VIF’]‘13?W]"‘N‘] U32NoUnEMAiANITAUNIAULLEY MATANITINILNY

MIRuns 51 finu 319 wazivenenena wiedansdnassiuesutayn1saauiuy DCA windia
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Usmssansni medanisifiuduesy wadalun1snaunulssndanigidulaynnasssunn
paonIuMANMILazANdAUeI T IATsgRaneLfisstedsemilnetiiedonthuuszsgndlilu
N13AN39T30

To learn the foundations, principles, importance and guidelines of financial
planning for life goals, the uses of financial instruments, together with self- discovery
techniques, financial planning techniques including how to earn, collect, use and invest
money, savings allocation and DCA investment techniques, debt management techniques,
savings increase techniques, personal income tax saving planning techniques as well as
the principles and importance of the Sufficiency Economy Philosophy in Thai society in

order to be applied in living.

15.202 mum‘%'mﬁmmﬂqu 3 (3-0-6)
TU202 Complete Investment

Fougmadenuazduneunisamulunatnniniu A ugiunisasulufudaud
NARBULYML AUAEY MBAINN1TATU RaeRILNTTIATIERL TBnsteveu uarAnBues]
fofu ilew3sumfeunoudnduloawu Boufiugiunisamulunesmusin madansiden
ﬂamuiammzmiamuaﬁ?La:uaLL‘U‘U DCA (Dollar Cost Averaging) Tuvuuagnasu NseUIUNS
uimsnesnamuliminzdudes wieusouifdadoddgiosilidnasulivszay
mmﬁ’n%ﬁﬂuﬂﬁamu WAZLUINIINITUSUAINLAA (Mindset) L‘ﬁaa%’mmmﬁ’lL%f\ﬂumaamﬂu
JTYLYT?

To learn the alternatives and process of investment in financial market, stock
investment foundations started from return, risk, tax on investment as well as stock
analysis, trade stocks method and the rights of shareholders in order to prepare before
making investment decisions. To learn investment foundation in mutual fund, mutual fund
selection techniques and DCA (Dollar Cost Averaging) regular investment in stocks and
funds, suitable portfolio management process and learn the important factors that will
make investors not successful in investing and mindset guidelines in order to create long-

term investment success.
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U5.209  @SIUHUTIND NTAUMAIIUIU 3 (3-0-6)
TU209  How to Write a Successful Business Plan

Fuanuiiagyinwelunisadaunugsian s laid e gsiaveswnuensEuIuNTAn N3
AATIEVENINLINSDULALTTNTTHURNUTIAINITIATIBVINTAAN I hazUszaun1saingg
NngUszaumdIaiieaisnsmieslunsigsivegisdiuszavsnn

Business Planning fundamental and creation skill. Understanding and realizing business
goals and impacts, thinking processes, business environmental analytics, and, how to write
business plan by exploring various case studies and getting direct experiences from

successful professionals and entrepreneurs.

15301 nsamulunaiandnnsng« 3 (3-0-6)
TU301  Investment in the Stock Market
a k4 a b4 ! dy ¥ 4 -dy ¥
Seudiumenseseuanunseuneunisdevigiuesulal n1sldlusunsudevieiu
La¥aUNUS8E19 Settrade Streaming vt ovd udagrelunisasnu Weugnannisiases
Jadeiugunin1iziasugiagnamvnssy uazuien nadanseunaziniudeyadidglusy
n3u ulvfawnfnuazmadenlunisamuedadadu (ESG) Seuiiugiunmsamulusyius

[y

UszLaneinag fafainesauazoaldu maamuﬂalﬂmis??aﬁmasuammmauﬁué nMINanUseiu
nagsnIsamu wazdemsyimasnsamuluoyius Fouiugiunisasulussarsndig
NAFBULLNUY ﬂ’]WNLﬁIEJ\‘i mﬁmamaamu maamumﬁmeﬁﬂmuaﬁumauma%@mamwmi
niliiowdsunieuroudinaulanmu uazdsusitugiunisamulu DW (Derivative Warrant) naln
nMsiadoulnvesna AABAILITNTERNAU wazNagnsn1sasyuly DW

To learn the preparation guideline before trading stocks online, the uses of stock
and derivatives trading program like Settrade Streaming to be investment helper. To learn
the analytical principles of fundamental factors of the economy, industries and companies,
reading and interpreting key information in financial statements techniques along with
including sustainable investment (ESG) ideas and alternatives. To learn the investment
foundation in different types of derivatives both futures and options together with trading
mechanism of the derivatives market, collateral, investment strategies and cautions of
investment in derivatives. To learn the basics of investment in bonds including return, risk,
tax on investment as well as price analysis and bonds trading process in order to prepare
before making investment decisions and learn investment foundations in DW (Derivative
Warrant), price action mechanism and investment selection method and investment

strategy in DW.
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25,101 MsnesRunsRuierusuasunsisadn 3 (3-0-6)
DE101  Financial planning for economic stability in life

nseatmunenannsdu mﬁlf‘iulﬁuﬂﬂaﬁﬁum ﬂamuﬁﬁaﬂlﬁm%w WANNITINHY
Jamsiudnyaeaiioairesanuiids susznoulufmenisaireneld msoou msldsieluns
M3l waznsasu Sawdansuugthaunindnisamuussinneneg nieamdnnsiiaszsiiite
W lUUH R34

How to set financial goal, Personal Income Tax, Provident fund, Principles of
personal financial planning for wealth including revenue generating, saving, living expense,
and investment, Introduction of various investment assets with analytical principles for

practice.

dw.115  N15ERANINNNIWIINGHNODITN 3 (3-0-6)
EL115  English Communication for Careers
WALTINYEN NN ILAZNITHOETNDDITN NAIBNITULEUD NITASIUATOUIUNITEN
3aN15UsEYN NMIUTEMEUTUSLATNITATW0TIANWISUURANdenNLasn1egsAvegele
a
DTN
Development of language and communication skills for careers. Strategies for

presentations, networking, persuading, meetings, public relations, and negotiations. Study

of social and business etiquette in professional contexts.

aw.125  nwdinguriudedsay 3 (3-0-6)
EL125  English through Social Media
fimurinvenensdanguuuuysannsiudedenuuszianeisg dnsunslénie
mdwinavduiudmsunisieasneida
Development of integrated English skills through different types of social media.

Practice of language, vocabulary and expressions for digital communication.

d9.295  NIWIBINGUATIVINITUALTINYEANY 1 3 (3-0-6)
EL295  Academic English and Study Skills 1

fﬂiﬁﬂw’lﬁﬂ‘l%ﬂ’liﬁ%’]ﬁﬂﬂfﬂﬁﬂ’lﬁ%'}ﬂ’l’i%uﬂa’lﬂ MR dudenisAnuids
J¥1n15n13 Annagnsnisetu madsudennunisivinisivainuats wagnisillaussa

ANSANEN
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Study of academic English skills at an intermediate level. Development of skills
required for academic study. Practice of reading strategies, writing different types of

academic texts, and presenting results.

49.296  NWIBINGUITNIWINTAMTUAIITINEIFERS 1 3 (3-0-6)
EL296  Academic English for Science Disciplines 1

NSATINYENITHE WA 811 WU MEISINguATINIIMUIngImans NsinnIs
agu msliddndanu nseSuienszurunsnisesndds mseSuemuduiusseninane
LAZNALAZNITOTUIAMUANNUSTE WAL D ULAZAIINANS

Development of English listening, speaking, reading, and writing skills for scientific
academic purposes. Practice of summarizing, giving definitions, describing processes, giving
instructions, explaining cause and effect relationships, and describing compare and

contrast relationships.

MUIANITUINITEHIANLAZAISITEUFRINNITUUR
15.100  walilpsAunisasionnUeyu 3 (3-0-6)
TU100  Civic Engagement
Ugnidadndiln unum LLawﬁTﬁmm%’uﬁWUEJ‘UGU@&ﬂTiL‘fJuam%ﬂﬁa%mﬁaﬂﬂugmz
wardloslankunszuIunIsHaINMaIeIsdu n1sussenseiusensdifingnieg gaududuy
TnotihdAnwazdosdmilassnmssussdifieliAanssuinteinnsasuuas luvssiuiiala
Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organize a campaign

to raise awareness or bring about change in an area of their interest.

¥5.200  walesiumsaslanndamilagesnuuunisiseusio 3 (3-0-6)
TU200  Self Design Civic Engagement
mswaueruafanudunadieduszueutssaiulnedinanueddunisudlodam
Yasdanul 1SuIITNsaowntaymisngg Aintuludiusonsasdielageenuuunszuanums
SeusuaznsianasuiueTdhaeu
The development of citizenship attitudes in a self-reliant democracy in solving
social problems; Learn how to take self action to solve problems in society by designing

the learning process and evaluation in collaboration with instructor.
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U5.221  MISEUIIINNITUIITUTEAUYIA 3 (0-9-9)
TU221  Learning through National Competition
= v = a va N = | o ] ) o ¢ =
Seuk1unsaslauURLuuAe) niangu laeyinausuiueasdnuInyl nie

Melen1siiuguarete131seNuIne Wrsiumsudsdulunfinisudadu seavuansyylily

q
(%

Usgmevosuminends Tasfadns Aensldidudstulusevaniievesndidenan sienansd
HaoudesiinaansAnannasiiuninedoimun woeiidetunsfousglu “UnTsedodaou
nauAvIMsiseuianUszaunsaluazmsuFeR” vesieivinmsvesmine1ds waze191seq
Usnwdedlisuanuiiugeuninenansdiaeu wieidufiena1sdyaeues

To learn through individual or group practices by working together with an adviser
or under supervision of an advisor; to join national competition stated in the University
Announcement with the result of attending the final stage of that competition. However,
an instructor must be qualified according to the criteria set by the University and register
in “Learning through Practices and Experiences Course Instructor Lists” of University’s
Academic Division and the advisor must be approved by the instructor or be the instructor

himself.

U5.222  MISHRHUTIINNTUATUSEAUWIUIY IR 3 (0-9-9)
TU222  Learning through International Competition

SoudriunisasdeufiRuvuie niengu Tneviauswdueiansdfivine ude
aeldnsmiuguaree1nsdivinu ithsamnsudaduluniinswsiussiuuunmanssyly
Tudsgniavesuminerds Tnefinadns Aentsldidrutsdulusouanisveaniidanan el
019158 faousosdinuanifnunasiiuminedoivun uasdidetunsidousglu “Uydnede
AaouNguiIvINIssus nUszaunsallaznsUSuR 7 vee eI IN1svenINesy way
p1915EUsnudedldumniiureuanenansddaou vieldusenansdiaouies

To learn through individual or group practices by working together with an adviser
or under supervision of an advisor; to join national competition stated in the University
Announcement with the result of attending the final stage of that competition. However,
an instructor must be qualified according to the criteria set by the University and register
in “Learning through Practices and Experiences Course Instructor Lists” of University’s
Academic Division and the advisor must be approved by the instructor or be the instructor

himself.
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FYINUFIUNIINGIAEATUAZANAAIENS
W13 Fingwhly 3 (3-0-6)
SC113  General Biology

¥
a a a 5] b

31 TING U BIF UVDINTBALART LNDNITANTITINUTLINIU ANWISITUIIRNADAIY

(%

PANNUNNTIINGT FIUNILATIAS 1AL NTLUIUNITYINNULNDNITANTITIAVDIN VAL TR A6

v Aa o

seulaana wad iawle svuu Fasgduin nisvhawvesnsaihadsalunisinenendnumema
WgNTIN WugAEns N15493Rug WaAnssudnd ITawinis wastivneine

Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual
levels, structures and functions of nucleic acids in genetic inheritance, genetics,

reproduction, animal behavior, evolution, and ecology.

M.126  nanuAdl 1 3 (3-0-6)
SC126  Principles of Chemistry 1

lassadvenan n1sdniseadiannsounazantAniunisnesig Wuszedl leuslauy du
voteaslviadeornen sUsluana naufussiiaud nquessivadduana inllvadansun
sudtuskazarsusenaulaoasAuduy wlinades an1usvesans uiagauniuaviiadss audd
Y93Ueuvad uanfigndn ussdamierszuinduana wiheaududy aud@idsnneainyes
A150¥aNY ADARBYA YUVNAATIANT DAVLAN LazIaUNaAARnTIAY

Atomic structure, electron configurations and periodic trends, chemical bonding,
hybridization of atomic orbitals, molecular geometry, valence bond theory, molecular
orbital theory, transition metal chemistry and coordination compounds, nuclear chemistry,
states of matter, Ideal and real gases, properties of liquids, crystal lattice, intermolecular
forces, concentration units, physical properties of solutions, colloids, thermodynamics,

thermochemistry and chemical kinetics.

w127 vaniAd 2 3 (3-0-6)
SC127  Principles of Chemistry 2
UsFuneU: LABfAnw 1.126
Prerequisite: Have taken SC126
ANUTNTULAENSWSENENTaYaNY USInauduiius aunawnil aunan1sazanglavauna
a1siedau n3n-wua Urlules alllniih Wusslanaud lassaianasgunseesansdunsd laus

Tawdu awaslowmil N15LRY N15VIN NISENUN WaALAY WaRAY Laabrll wavwoarawalan
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Concentration and preparation of solution, stoichiometry, chemical equilibrium,
solubility equilibria, complex equilibria, acids- bases, electrochemistry, covalent bond,
structure and shape of organic compounds, hybridization, stereochemistry, addition,

elimination, substitution, alkanes, alkenes, alkynes, and alkyl halides.

M.135  FEndly 3 (3-0-6)
SC135  General Physics
pdnnIeiAnduazmsUsvend Womaseusquiitens namans vedlua guvma
mani nsdunazadu iiwazwsindn aduwsimanlilih aumans wasTidndeelvsl
Principles of physics and applications; the subject covers topics in mechanics,
fluids, thermodynamics, vibrations and waves, electricity and magnetism, electromagnetic

waves, optics and modern physics.

M.163  UFTRNTAINe vl 1(0-3-0)
SC 163 General Biology Laboratory
UIAUNU: LABANYY YEEANYINTONAU W1.113
Prerequisite: Have taken SC 113 or currently taking SC 113
U URANSIERNANNN I8 W.113

Experiments related to the contents in SC113.

W.176  UfuRNsuaniedl 1 1 (0-3-0)
SC176  Principles of Chemistry Laboratory 1
WwnTIRUNDY: WRefiny) wIRANYINTaUAY 1.126
Prerequisite: Have taken SC126 or taking SC126 in the same semester
U UANsIEuANNINIMguE) I m.126

Experiments related to the contents in SC126.

W.177  UHuRnsuaniadl 2 1 (0-3-0)
SC177  Principles of Chemistry Laboratory 2
ATIAUNDU: WBANY WIBANYINTBUNAU W1.127
Prerequisite: Have taken SC127 or taking SC127 in the same semester
U UAnsiEtuANuINImgu v m.127

Experiments related to the contents in SC127.
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m.185  UjTRnsaEndvlY 1(0-3-0)
SC185  General Physics Laboratory

UfdRnaieatu msiauazanunainndeu namand aduliin eumand uaz
Wanduuulul

Laboratory practices involving measurement and errors, mechanics, waves and

thermodynamics.

A.218  wARAARAdIMIUINIAEnT 1 3 (3-0-6)
MA218  Calculus for Science 1

afauazanusoiiowesilaidy syiusvesilsdtuiivadinuazilaidusids nganle
auiuslagUIene auiusduiuas n1sUsrendveseyius Hamudioyiusuazn1sussend Uj
gryius Ususldddaiuen nadavesnismuiius Usiusdriauaiaznisussendlunig
LSRRI BUNTUDTIUA
o : LidunheRaliiiidds@nuioasuld A 111 vio a.211 nie A.216 wie Al
101

Limits and continuity of functions, derivatives of algebraic functions and
transcendental functions, the chain rule, derivative of implicit functions, higher order
derivatives, applications of derivative, differential and its applications, antiderivatives,
indefinite integrals, techniques of integration, definite integral and geometric applications
of integral, infinite series.

Note: There is no credit for students who are currently taking or have earned

credits of MA111 or MA211 or MA216 or AM101

A.219  upaRRAdIMIUINeImans 2 3 (3-0-6)
MA219  Calculus for Science 2

wtsduneu - @ouls .218

Prerequisite: Have earned credits of MA218

LWINSNG N1SAMRUNNSUULNING NYADAVDUUNING PNDSTLUUS LUNSNTHNNY SEUU

a {

aunladu netnsINes allauazanuselllosvesilesidunailediiuls euusedes nyanld

v 6

auNuSgauduAUgs Nas1uleyRusTINkasN1TUTEENA N15Useandvateyiusyaslunivmie

q Ll q
'

gegauazAvnanvasilenduranefudsiuuliiteulvddukasiteuludsiu Afaletiuagns

Uszgnalunisminui Usiusuaneduuaznisuszynd
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Matrices, matrix operations, algebra of matrices, determinants, inverse of
matrices, system of linear equations, Cramer’ s rule, limits and continuity of multivariable
functions, partial derivatives, the chain rule, higher order partial derivatives, total
differential and its applications, application of maximum and minimum of multivariable
functions with unconstraint and constraint, polar coordinate and application of area

solving, multiple integrals and applications.

Aveauluanvn
AL.201  LATIBUNSY 1 2 (2-0-4)
CM201  Organic Chemistry 1

UIAUNDU: LABANE . 127

Prerequisite: Have taken SC127

azlsunfnlalasaisuou weanagea ames a1suseneua1sueila dan1-asuuulossu

AULAULETY Ladu NIAAISUBNTANKATaYRUS Indavlsunfnlalasaisuau wawelseslsungn
lalasansueu wavnyundes

Aromatic compounds, Alcohols, Ethers, Carbonyl Compounds, Alpha- Carbanion,
Condensation, Amines, Carboxylic Acids and Derivatives, Polyaromatic Hydrocarbons,

Heteroaromatic Hydrocarbons, and Protecting groups.

AL.202  LANBUNIE 2 2 (2-0-6)
CM202  Organic Chemistry 2
AUIAUNDU: LABANYY AL.201
Prerequisite: Have taken CM201
n1sdneailvndvesduana a1susenevsesunluwiiadn een@ndu Sandu UHAzen
\nTiTinsydusouas uaveyyadasy
Molecular Rearrangements, Organometallic Compounds, Oxidation, Reduction,

Photochemical Reactions, and Free radicals.

A.203  URTRNsaiTBuniidessy 1(0-3-0)
CM203  Basic Organic Laboratory
FsAuAew: efnwIaAnwInseunu Aw.202
Prerequisite: Have taken CM202 or taking CM202 in the same semester
wadadesilunmsdunsziasdunisuarnavinanslivians

Basic Techniques in Organic Synthesis and Purification.
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AL.206  LANBUNTY 4 (3-3-6)
CM206  Organic Chemistry
vsAuneu: aauld m.122
Prerequisite: Have earned credits of SC122
awostewndl lassadrmeanudunsa-wua aslulewmsy ludu nsneziilu wazlusiu
nalnvesufiseunuiuuuiiedlefidn wagdidnlnsiian eyyadase UjATonsdniFeailn
arsuszneulndlerdnezlsundnlalasaisueu arsuseneutamelslendn (@wusuind@nwiuen
#1%1)
Stereochemistry, Structural effect on acidity and basicity, Carbohydrate, Lipid,
Amino acid, Protein, Reaction mechanism, Nucleophilic substitution, Electrophilic
substitution, Free radical, Molecular rearrangement, Polycyclic aromatic compounds,

Hydrocarbon, Heterocyclic compounds. (For non-chemistry major students)

AL.207  VanLATIBUNIE 3(2-3-4)
CM207  Organic Chemistry Principles
Fwtedunew: @ouls m.122
Prerequisite: Have earned credits of SC122
aweilewndl nalnvesfATensunuiinuuinedlefdnuazdidnlnsilan eyyadass
nsInsesiilunivedluana arsusenaulndleadneslsundnlalasasueu (@ wsuindAnwiuen
&11)
Stereochemistry, Mechanisms of Nucleophilic and Electrophilic Substitution, Free
Radicals, Molecular Rearrangements, Polycyclic Aromatic Hydrocarbons, Heterocyclic

Compounds. (For non-chemistry students)

AL.211  LAdladun3d 1 3 (3-0-6)
CM211  Inorganic Chemistry 1
ntsRunau: aauls m.126
Prerequisite: Have earned credits of SC126
sosUvaveseznon Wusrlnawd lassasiswadlans wilveswewds UfAse1vanse
wazlug warufiseneendindunasiantumaaiiodunid nilvessinmnyvean
Atomic Orbitals, Covalent Bonds, Metal Structures, Solid State Chemistry, Acid-
base Reactions, Oxidation and Reduction in Inorganic Chemistry, Chemistry of Main Group

Elements.
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AN.216  wallludmusssuadeie 2 (2-0-4)
CM216  Chemistry in Popular Cultures

dsAuneau: IeAnE m1.121 wse M.123

Prerequisite: Have taken SC121 or SC123

Usggndldlusumaniu Gwiuindnwiuenaivn)
The use of chemicals and chemical reactions found in modern arts, novels and
films, chemistry background and theory involved in the reactions, plausibility and accuracy

of mentioned reactions. (For non-chemistry major students).

AL.217  adleduv3gludinusedniu 3 (3-0-6)
CM217  Inorganic Chemistry in Everyday Life

UfAsouafinaznszviumsmaaiinuuing Aldludinuszdiu uaggnaimnssy
waluladildiedlotiuvdd granvnssuwsiin fuud ui Tanzuazmsyulane ansiedinsinuns
Useleviuaglnwvadlangludandon (@wiuindAnuuenaiun)

Chemical Reaction and Various Inorganic Chemical Processes Used in Industry,
Technology and Instrument for Inorganic Chemical Processes of Ceramic, Glass, Metal
Plating, Agricultural Chemicals, Effects of Metal on Environment. (For non-chemistry major

students).

AL.218  LARLgSIEin 2 (2-0-4)
CM218  Ceramic Chemistry
UIAUNDL: WEANE W1.121 Yo M.123
Prerequisite: Have taken SC121 or SC123
nszurunsmaadfldlunisdaasgsiiwsinulianieg dnsnavesnisiiulanese
auUAvewIIin NIEUIUNTILATIEN kavnsUsEendldau (@msutnAnwiuenaiun)
Inorganic Chemistry in Ceramic Synthesis, Effect of Metal on Ceramic’s Properties,

Synthesis Process and Applications. (For non-chemistry major students).

45



AN.221  MENAIRATIEN 2 (2-0-4)
CM221  Principles of Analytical Chemistry
W UeAuneU: LAgfnyl m.127
Prerequisite: Have taken SC127
Msleseidnnnn MnTeRdaiing madeniBieTed duneunisiiasie
mMsAaseilasnisdadmin nsmnsamegliseinisanagneu NsmnsameUdisense
wanstuansazaneiliiuarildindumshazans nislnmsadeufasenisinaisuseneu
Fatou n1slnmsameuisetesndnduiantdu Mainseilaenisinadnglii
Qualitative and quantitative analysis, gravimetric analysis, precipitation titration,

acid base titration in aqueous and non-aqueous solutions, complexometric titration, redox

titration and potentiometry.

AN.222  UfURNsvaneIiATIEn 1 (0-3-0)
CM222  Principles of Analytical Chemistry Laboratory
IUsAuneu: efnwviTeAnwInsauny Au.221
Prerequisite: Have taken CM221 or taking CM221 in the same semester
U URANSIESNANNIN MY ALL221

Experiments related to the contents in CM221.

AL.223  WwAdANsuenLazlaTuInn g 2 (2-0-4)
CM223  Separation Technique and Chromatography
AUIFUNDU: LABANYY AL.221
Prerequisite: Have taken CM221
nsukazsnwIi1e819 NMS3ENfIege N5ty n1sade wanniskazn1sussyns
wiatialasulnnsfnuuszuiukaziuuaeaud wialasuilnns il aadalasuiln nsadl sauda
Teeoulasunlnns i
Sampling plan and sample preservation, sample preparation, digestion,
extraction, principle and application of planar and column chromatography, gas

chromatography, liquid chromatography including ion chromatography.
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Au.224  YuRnswealianiswenwazlasuilnnsil 1(0-3-0)
CM224  Separation Technique and Chromatography Laboratory
FsAuneu: efnwmTeAnwIniouiu AN.223
Prerequisite: Have taken CM223 or taking CM223 in the same semester
UURnsiasuausnImeuiiv Au.223

Experiments related to the contents in CM223.

AN.226  LARILATIZATIUTUN 3 (2-3-4)
CM226 Quantitative Analytical Chemistry
AUIAUADU: LABANYY I.122
Prerequisite: Have taken SC122
unimaeiiiingzd nssuunisinszuastunounisinseiBUsinn s
Usziliudeyameismeada mylnseisgmealiadaiaasiuns wanMsaTzilaennsainmin
wazn13iaUIung nslmmsansawua nshnnsarieUiseinisanaznay n1sumInnae
Ufsensinansuszneuidstou nislmmsameUiiseninend wazn1siasizvalewai b
@ wmsutinAnwiuenaiv)
Introduction of analytical chemistry, classification of analytical methods, steps of
quantitative analysis, statistics treatment of analytical data, colorimetry, gravimetric

analysis, acid-base titration, precipitation titration, complexometric titration, redox titration

and electroanalytical chemistry. (For non-chemistry major students)

AN.227  LPINATIERAEN1SUTEYNA 4 (3-3-6)
CM227  Analytical Chemistry and Applications
AUIAUNDU: LABANYY .122 YD %1123
Prerequisite: Have taken SC122 or SC123
UMIMaATBAsE n3suunIsiiesed Junsunsiesied mMaesetasazane
WaZANYNTY N15UTEAUANAIMNNTIATIEY NMIUsEutayaneadi wealansinszilag
msfahmiinuasnsinuiung Taeldufasendne msussandldinatemaniilniuas faiaes
wes (@ msutinAnwiuenanvn)
Introduction of analytical chemistry, classification of analytical methods, steps of
analysis, preparation of solution and concentration, quality assurance in analytical

measurements, statistics treatment of analytical data, gravimetric analysis, volumetric
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analysis in various reactions, applications of electrochemistry and colorimetry. (For non-

chemistry major students)

AL.228  LARALATIZY 3 (2-3-4)
CM228  Analytical Chemistry

UIAUNDU: WBANYY 111.123

Prerequisite: Have taken SC123

UNUYAALILATIZH NSTMUATDIATIER NTTUIUNITIATIZN NISEDNIDIATIZY
nsduiiegne indesuiuanialosdefiugiluiesufiininedfiesed anaududuaznis
WwsELaNTara1y MsUseiiudeyameIsn1eaia s esgAlagnsdeimiin AUABNSA-LUEALAY
nawieuties nislmnsansawa mslamseildugasennezneu nstnnseilduiasen
nMsiAnasUsznoudedou mslnmsailiufizendnend mlleneidomadafaaeiius ns
ApszmsLaillniy (@usutindnwiusnaivn)

Introduction of analytical chemistry, classification of analytical methods, steps
of quantitative analysis, analytical methods consideration, sampling techniques, glassware
and general apparatus in analytical laboratory concentration and preparation of solution,
statistics treatment of analytical data, gravimetric analysis, acid-base equilibria and buffers
preparation, acid- base titration, precipitation titration, complexometric titration, redox

titration, colorimetry, electroanalytical chemistry. (For non-chemistry major students)

AU.231  LATIASANE 1 3 (3-0-6)
CM231  Physical Chemistry 1
ATIAUNU: WEANY w127
Prerequisite: Have taken SC127
nuesumnarans gaumiall niwudasy dndiail Usinaavdiuluages aunaa
LaENUadE WHUNIIE gauvnariansluvenay audineadniivl weAiiin gauuwaans o
auna willniiwuvauna gaumnamansluwaliiied nsgaduidsnmeninuwazidundl lolemn
a%ma\‘im'ﬁ@ﬂ%’u ﬂﬁﬁﬂmﬁmgm%mﬁuﬂa
Law of thermodynamics, thermochemistry, free energy, chemical potential,
partial molar quantities, phase equilibria and phase rule, phase diagrams, thermodynamics
of mixing, collicative properties, activities, thermodynamic equilibrium, equilibrium
electrochemistry, thermodynamics of electrochemical cells, physical and chemical

adsorption, adsorption isotherm, surface morphology.
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AL.232  LATLTSENE 2 2 (2-0-4)
CM232  Physical Chemistry 2
TIAUNDU: LABANYY AN.231
Prerequisite: Have taken CM231
aun1selsfaaesvessruuiidne feiduniuvesernon Msipdoufiuuuiadoud nns
idouiiuuudu maedeuiuumu lassaididnnsednduazeoslviaieoznon naufussy
nauduazngefeasivialluana autinaudvanwazlvihveduana
Schrodinger equation of simple systems, atomic wave functions, translational
motion, vibrational motion, rotational motion, electronic structures and atomic orbitals,
valence bond theory and molecular orbital theory, electrical and magnetic properties of

molecules.

AL.236  LATISTANE 3 (3-0-6)
CM236  Physical Chemistry

FdsRuneu: aaula m.122

Prerequisite: Have earned credits of SC122

WAADANARLAZLNADTS VOB aUVBIAE NHNIINTTIBVBILUNYLIAR UTINYN13al
N5UUEAS NYUDIRUVINGFNENS Baunadl Wawudase Andundl Usinanavduluagey lauazng
YauNa ULnUNIWNE gaurnaransluveay audfneadindu aunawad willuiwuvauna
JauUNAAIENT aun13enskaznalnnIsinuizen nsssufisenall wag JaunarIansues
ouleyl (@miutind@nwiusnaiv)

Ideal and real gases, kinetic theory of gas, Maxwell’ s distribution law, transport
phenomena, law of thermodynamics, thermochemistry, free energy, chemical potential,
partial molar quantities, phase equilibria, phase diagrams, thermodynamics of mixing,
colligative properties, chemical equilibrium, equilibrium electrochemistry, chemical
kinetics, rate equations and mechanism of chemical reactions, reaction catalysis and

enzyme kinetics. (For non-chemistry major students)

AN.237  WIDSNENdd SULNEYNS 2 (2-0-4)
CM237  Physical Chemistry for Pharmacists
Fuvsruneu: aaulansadnuinsouiu m.123

Pre-requisite: Have earned credits or taking SC123 in the same semester
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nONIsQUUNaAIER T kazN1TUSEENA lunLnduns sy aun1Ingensaznalnnis
AaufTeniadl saunamansvesufAzenazanunsiivenndviug HeTinmuaznszuauns
indousveseaunalail wadluiliadl dndlwiiad

Laws of thermodynamics and their applications in pharmacy, rate law and
chemical reaction mechanisms, reaction kinetics and stability of pharmaceutical product,
biological membrane and drug transport, chemical equilibrium, electrochemical cell,

electrochemical potential.

AN.251  AmRANERSAnSULNLALl 2 (2-0-4)
CM251 Mathematics for Chemists
FudeRuneu: weAnY A.219

Prerequisite: Have taken MA219

o v A

auNseyiusaAUIvilakagafuNaes auniseyiusdes Tan1suendiuls Ameu

'
£ A

ysanmMadseyiusidadulndifiduuseans asiuarliingi msmdimeulagldounsuiids
Jaymsvuvauniseyiusidedu Jaymanleinu nqujeesdvaluanares  gana 350719189
dandesiu annnsvesluanauasmguingy

First- and second- order differential equations, partial differential equation,
separation of variable technique, solution of linear ordinary differential equations with
constant and non-constant coefficients, power series method of solution, systems of linear
differential equation, eigenvalue problem, Htckel molecular orbital theory, numerical

methods, molecular symmetry and group theory.

AN.252  @nRdnsullniadl 1(1-0-2)
CM252  Statistics for Chemists

UIFUNDU: LABANYY 5. 155

Prerequisite: Have taken TU155

o w

nsleasmsmeaandosulunsussiiusarysvnanamsvaasamandl wuilddy
AL ULAEANLUTUTIU ﬁfﬂﬁﬁaﬂmmim%&mLﬁ&JUS&TayJa nsnaasuAulglavedis Lay
maUszendldadflunislinseiteyamelusunsululasgensiania

Basic statistical principle for data evaluation/assessment in Chemistry, Significant
figure, accuracy and variance, significance test, method validation and application of

Microsoft Excel for data analysis.
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AL.253  ANUaonfunIaAlLlazNITIANSTRLAE SUATIY 2 (2-0-4)
CM253  Chemical Safety and Waste Management
FsAuAew: efine M.122 ¥Te M.123 Wi M.127
Prerequisite: Have taken SC122 or SC123 or SC127
arufidesiulunsvhaufuasiadeswasadey audRuagnisvinauduansllu
audRuaznisihauivaishisdenisiiaujisen audfuaznisvirnuduansiie gunsaldesiu
JUATILAINUAAR NITTIMUNUTTANUAZRAINETSLAL Laﬂmssﬁagammﬂaamﬁmmmsmﬁiwu
nsIAUaNsAdsunsIe N15dnNI1sveRdsdunsie iesujuRnsiadinnuuinsgiuanuasns
nsvinuluiessiinisiaiegnsUasnsde svuun1sAUANEIAINTTLLALLTINI5IANIT Y
aonuiivinau NOYINE URIFIULALTOUIAY mMInsavaeuAUUaensEuansUTduALL e
el wnuialunsdesiuat@ueainansiaiidunse
Introduction to chemical safety in the workplace, properties and handling of
flammable chemicals, properties and handling of reactive chemicals, personal safety
gears, classifications and chemical labelling, material safety data sheets, hazardous
chemical inventory, hazardous waste management, safety standards for chemical
laboratory, working in chemical laboratory safely, engineering and managing control
systems in the workplace, law, standards and regulations, chemical safety audit and risk

assessment, guidelines for preventing accidents from hazardous chemicals.

AN.276  J3nwanERn 3 (3-0-6)
CM276  Plastics Unwrapped

feuveamanain n1sudsUssnn audAyvematain n1sussgndld wanainiu
szuviinmi saananldszyviinveananadin ngmnouazdermuaiiiaulaifiedesiunnsly
wanafn n1sdenisnatafnmdeds nsrurunisuUssuldlng waradnedeiiunnaaisldnig
P winluunisidenanainluouian (@usutin@nwiuenalvn)

Definition of plastics, classification, importance of plastics, applications, plastics
and ecology, universal codes to identify types of plastic, some interesting laws and
regulations related to the use of plastics, plastic waste management, recycling,
biodegradable plastics, trends of plastic research in the future. (For non-chemistry major

students)
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AL.296  NISUSMITINNITVDIALDUNTIY 3 (3-0-6)
CM296 Hazardous Waste Management

H1810UazN1TIMUNVDIVBLFITUNTIY WAaINILTAUDIT0ds VBILFYSUATIE
MnAISeu veadesunssluiminends nsrviunmsuasmadaiililunisinnisveadsdunsy
nMsfndaLarnIsaanainvendsdunsie nguane wnsgukazdeaduiiAeades luina
iwswgiaieanudBuiuresdedunme @wiudnAnwonainn)

Definition and classification of hazardous wastes, Origin of hazardous wastes,
Household hazardous wastes, Hazardous wastes from campus, Processes and techniques
used in hazardous waste management, Hazardous waste disposal and minimization, Law,
standards and regulations related to hazardous wastes, BCG economy model and
hazardous wastes. (For non-chemistry major students)

[
a6 v

AN.301  LAIBUNISTUES 2 (2-0-4)
CM301 Advanced Organic Chemistry
UIAUNDU: LABANYI AL.202
Prerequisite: Have taken CM202
Ufseuneslendn msduaneiuazfitevesansusznouemelsloidaiiue
&0 Auevnezaey wasvnevmeuiiliamelsezneuieiviionatvezney Indluadnewmelslafa
NNTHILATIZINLATILAZ NITFUATIZUNTINNVDINANS UINTTINYF 98dledtiu lolaUTusea
AlWOI0YA Lazdan1aoun
Pericyclic reactions, syntheses and reactions of small Ring, five- and six-
membered ring heterocycles with one or more heteroatoms, polycyclic heterocycles,

synthesis and biosynthesis of natural products, acetogenins, isoprenoids, steroids, and

alkaloids.

AN.302  URURNMsE AT IziansBunse 2 (0-6-0)
CM302  Organic Synthesis Laboratory
UIAUNDU: IEANE AN.203
Prerequisite: Have taken CM203
wadansduaTIiansBunid wasmsiigaliendnvallagldinalinanlnsalnd
Organic synthetic techniques, and structural identification of products using

spectroscopic techniques.
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AL.308  LANUDINARNAUIBITUIR 2 (2-0-4)
CM308 Chemistry of Natural Products
UIAUNDU: IABANYY AL.202 5D AL.206 138 AN.207
Prerequisite: Have taken CM202 or CM206 or CM207
MsTuuNUIENYe AN A s TR Trduasied nisuenliuians n1snsaedeu
MEUATIZN UaZaVENNITINTNTBIENSHARSeIs TSR
Classification of natural products, biosynthesis, separation, characterization of

natural products, syntheses and biological activity of some interesting natural products.

AL311  wadatiunsy 2 3 (3-0-6)
CM311 Inorganic Chemistry 2
ATIAUNDU: WABANYY AN.211
Prerequisite: Have taken CM211
wilvessgniudtutararsddou vilavesdunud nnsendevesarsidedou
lassasanaziavlroenudu loluwoiBuvetans nouliussiaud ngufauundn luanaises
v Bdninsdnaunes) audfviualvan nswsenasiBedou muaies wazautinigu
wnarans onsitaznalnresUfizevesansifisiou
Chemistry of transition elements and complexes, types of ligands, nomenclature
of complex, structure and coordination number, isomerism, valence bond theory, crystal
field theory, molecular orbital theory, electronic spectra, magnetic properties, preparation

of complexes, stability and thermodynamics, rate and mechanism of complexes.

Au312  URTRN sl tiuvsg 1 (0-3-0)
CM312  Inorganic Chemistry Laboratory
IdIAUNaU: eANwIMTRNYINTONIU AL.311
Prerequisite: Have taken or taking CM311 in the same semester
UHUANSIERNANNINIGEY I P31

Experiments related to the contents in CM311.
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AN313  NTATIgiandAnen nneiloiunsy 1(1-0-2)
CM313  Physical Methods in Inorganic Chemistry
UIAUnDU: lABANYY AL.211
Prerequisite: Have taken CM211
pdnnswaznsUszgnAmalindinseiidenudou medndwiunmsidenuuidiond
UufeEIMUURIHaTRENREIuasATad S URTIa TaauTRim swindnvesansidetou
Principles and applications of thermal analysis, powder and single- crystal X-ray

diffraction and magnetic measurement for inorganic compounds.

AL316  ansUsznaulandunsy 1 2 (2-0-4)
CM316 Organometallic Compounds 1
UIAUNaU: RBANYY AN.311
Prerequisite: Have taken CM311
flugrueasnlumman a1suseneusesnluumnanvessIgngy s p uay d Aunud
wilasna ng 18 Banmseu vlinvesansuszneulavduniduasnisussgndlday
Basic organometallics, organometallics group s p and d, various ligand, 18 rules,

various types of organometallics and their applications.

Au317  auninsalnUdmsuaiiefunsd 2 (2-0-4)
CM317  Inorganic Spectroscopy
AUIAUNDU: LABANYY AL.351
Prerequisite: Have taken CM351
voulaLasn1sUszenddaUninsalnUdmsuimedrswasudmsiudansihlown 33
Wa dumdesuunudnislawuud sidnnseunisiwuniudnaiunlnsalnluag ueauiiless
alnlnsalnd
Scope and applications of UV-visible, NMR, EPR and M&ssbauer spectroscopy for

solid samples.

A2l MTeTeieeaiesile 2 (2-0-4)
CM321  Instrumental Analysis
FudeRuneu: eANY AN.252

Prerequisite: Have taken CM252
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ndnms dnuuszneuvendedionaznsUszyndiaiesdiedinsginisiunsgandy
LENLAZAITANYLEIYDIDEABN DrAaNTnLaUTeNTU axnaulindlady wuaaunlnsiuns n1s
Aagimalndln Tawn wauwelsiuys AsuAnlnavs Waunuuns wazinadanisiva

Principles, components of instruments and application in instrumental analysis;
atomic absorption and emission, mass spectrometry, electroanalytical analysis;

amperometry, conductometry, voltammetry, flow based technique.

Au322  UFtRnsmilemesideeiosde 1(0-3-0)
CM322  Instrumental Analysis Laboratory
FsAuneu: wefinwviTeAnwIniauiu Au.321
Prerequisite: Have taken CM321 or taking CM321 in the same semester
U URANSIESUANNIN Mg IvT ALL321

Experiments related to the contents in CM321.

AL.331  LATISTENS 3 2 (2-0-6)
CM331  Physical Chemistry 3
UsAUADU: IABANY AL.231
Prerequisite: Have taken CM231
VW IAUVDUAA NYNIINTLINLVDILUNYLIAN FAUNAAIAASIAL AUN1TERTT NAlNN1g
AnURSen Malssufisen saumansvongalwituedl nssuiunmsiedlvifiiuivesdidninsa
NSANNIOU Wamam%maﬂﬂﬁﬁ%m o funveeuds msvudslessy nsunssiy Auniln s
Ausou nstlii waransvesluanaludjizen
Kinetic theory of gas, Maxwell’ s distribution law, chemical kinetics, rate
equations, mechanism of chemical reactions, reaction catalysis, electrochemical kinetics,
electrochemical processes at electrode surfaces, corrosion, reaction dynamics at solid

surfaces, ion transport, diffusion, viscosity, thermal conductivity, electrical conductivity.

AN.332  URURMseInEnd 1(0-3-0)
CM332  Physical Chemistry Laboratory
AUIFUNDU: LABANYY AL.331
Prerequisite: Have taken CM331
Uﬁﬁ’amsmaaqmﬁ?\lﬁﬂéﬁaamé’aqﬁ’mﬁawﬂusw%m AL.231, AN.232 Ly AN.331
Physical chemistry laboratory related to course syllabus of CM231, CM232, and
CM331.
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AL.346  ARUNIWRSUSTENALTALAL] 2 (2-0-4)
CM346 Computer Applications in Chemistry
Fvdsdunew: @eula . 122 wse m. 123 wse . 127
Prerequisite: Have earned credits of SC 122 or SC 123 or SC 127
nsavAulaznsldguteya Msldlusunsudisnisinauetoyaniuniinazn1sini
vssanynan nsldlusunsuasndn Tsunsuadd Tusunsuuansmateyaidosduuaznis
Uszgnaliifieuitigmmaed madoulassaisluanalu 2 Sduay 3 93 YftRnseiiailou
339 infidunadesy FBnsdmauuueniddadmiuluana
Scientific database inquiry, software tool for publishing chemical data and for
managing bibliographies, basic and applications of spreadsheet, statistical, data
visualization packages in chemistry, two- and three-dimensional molecular representation,
virtual chemistry laboratory, introduction to computational chemistry, empirical methods

for molecular calculation.

Au.351  wanmsaininsalnUdmsutiniedl 2 (2-0-4)
CM351  Principles of Spectroscopy for Chemists
IUsAUnew: Wefiny AN.232
Prerequisite: Have taken CM232
g uvesanlnsalnd msduunaningalnd nsudsdaduuimdnluii ns
Lﬂﬁlauﬁuazizﬁuwﬁamu’tﬂuLaqa nszvIuNIsAANduLarUanUdesua lalweas nYn1siaenvesa
Wilnsalnl anuduiusszwinaudAvedduanauazaunaduiiia lulasiavanlnsalnd
Sursnsnaiuninsalnd danslalean- 3di0aaiuninsalnd esduseneuvead sadle
dans hilatan-3didaauninsliladwes dunsusaaininsinlaiines giliwawudaiunlng
fwes waznguotkanidin-les MsUssendldauidinssmdaUsunu
Fundamental of spectroscopy, classification of spectroscopy, electromagnetic
radiation, molecular motions and energy levels, absorption and emission processes, laser,
selection rules, relationships between molecular properties and recorded spectrum,
microwave spectroscopy, infrared spectroscopy, ultraviolet- visible spectroscopy,
components of ultraviolet- visible spectrophotometer, infrared spectrophotometer,

luminescence spectrometer, Lambert-Beer’s law and applications for quantitative analysis.
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Au.352  MsUssenaldauninsalnddmsudnied 2 (2-0-4)
CM352  Applications of Spectroscopy for Chemists
IsAunouw: Wefinyl AN.202
Prerequisite: Have taken CM202
yquiugrumeanlnsaln® eiaunlnsalnd learsanlnsaln® daedesuuniudn
islouuudaninsalnd wasuaanlnsiues wazmsnneiannsilefigationdnualves
GUEDINE]
Fundamental theories in spectroscopy, UV spectroscopy, IR spectroscopy,
nuclear magnetic resonance spectroscopy and mass spectrometry, and spectral analysis

for identification of organic structure.

AL.355  WTONLAYNINLAL 3 (3-0-6)
CM355  Special Topics in Chemistry

Fesihala anuinntuagivensiduiagiu ffedesiuivuad

Interesting topics, scientific breakthroughs and current knowledges related to
chemistry.
ALL366  LTOMNAITININ Taua uavreuds 2 (2-0-4)
CM366 Biofuel Biomass and Waste

pdnnsiiug g emdedann szuundanudanin arsdediunuieu uagniaude
silnveadamas wasndsnuianim nszurunsiasudnamennudou odundiny uas
Fownds m'iﬂizqmﬂ%’maﬂL%&Lﬁawﬁmwé’wm

Fundamental concept of biofuel and bioenergy system renewable feedstocks
and their production types of biomass derive fuel and energy thermochemical conversion

of biomass to energy and fuel Application of waste utilization for energy production.

AN.376  walinedies 2 (2-0-4)
CM376  Polymer Chemistry
wdsdunau: wefiny) AIL202 S0 AX.206
Prerequisite: Have taken CM202 or CM206
mMsdanszsiianmedmesfiddnyludmided UiAtouaznszuiumsiunisdaunsei
nalnnsinUfAze1 AaauUAnIaINIBn wwaN15ATIRIATIEA dauzanudundnuaz odugiu

meogramsthmedwesvallulssyndld
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Commercial synthesis of some important polymers, reaction and manufacturing
processes, reaction mechanisms, physical properties and characterizations, crystalline and

amorphous states, applications of these polymers.

377 malvauaznstugUianmediues 2 (2-0-4)
CM377  Polymer Rheology and Processing
WTaAuneu: LAefinyl AN.376
Prerequisite: Have taken CM376
audfnisivavesiagnedweivasuval nsfinwuagmatantinisiva anuduius
semiautinisivasaslasiadiweduananedwed nmsianuslunmuaudinislvavesiagne
AweslulflunstuguTunuwanaiin nsvuaunswayistusUneaes
Rheolosical property of molten polymers, determination of rheological property,
relationship between rheological property and molecular structure, applications of

polymer rheology for polymer processing.

AL.386  BalazvAluladsng 3 (3-0-6)
CM386 Rubber and Rubber Technology
UIAUNeU: IRBANY UseRnYINGaNAU AL.201
Prerequisite: Have taken CM201 or taking CM201 in the same semester
PIETINRLALENFUATIEN 1ATIE519819 TTauin1svounaluladens nseuIunng
NAREI9AU UTELNNY89819AU @15talld1nsuens nsianlugens nIzuIUNITHUIFUENY n1511
grnauanlylng audfveseny (ﬁmiﬁﬂmamuuaﬂamuﬁ)
Natural rubber and synthetic rubber, rubber molecular structure, rubber
technology evolution, raw rubber processing, types of raw rubber, rubber additives,

vulcanization, compounding, rubber recycling, rubber properties. (Field trip included)

AL.387  mheguuRnisdmsuned 3 (3-0-6)
CM387  Unit Operations for Chemists
W TaAUneU: LAEAnYY AN.231
Prerequisite: Have taken CM231
ndniuguvesmsseloulumuiuazanudeu mheuitiinsnszuiunmsoielon

lnuduwaznisagloumusou n1sanelaukasnisinvetiva aunsalnmswaniUdsuninuiou
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M3ndy N130ATULAE NISUENAULTHUUAYTI N15ARA NITANKEN NITBULTE N1TANTUIAVES
“U’e]ﬂLL‘ﬁx‘i mﬁ'{jumuuazmimamaama's AINTB4 NTUYNAILIONE

Principles of momentum and heat transfer; Unit operations of momentum and
heat transfer processes — transportation and metering of fluids, heat-exchange equipment,
distillation, absorption, leaching, extraction, crystallization, drying, sizing, agitation and

mixing of liquids, filtration, mechanical separation.

AL.389  LATASNETIAEINTUTNINEAERS 3 (3-0-6)
CM389 CREATIVE CHEMISTRY FOR SCIENTISTS
nsdeanuilumandvesineimansiall nsUszgndinermansiadfuaiud
vannvaneiiernauduegid msadassduaznszdunuiinermanslvsqlumanimand
Seudlsyaunisalegnelieondnlunualivazanunniiniaelidnsursyganyuiou
Transmission of knowledge in the field of Chemical Sciences, applications of
Chemical Science in various fields for well-being, creation and promotion of new scientific
knowledge in the field of chemistry, professional practice in the fields of chemistry and

the advancement of chemistry for circular economy.

AX.390  lAssuAdl 1 (0-3-0)
CM390 Chemistry Project
Aersduneu: SnisAnavaulisiing 66 wen
Prerequisite: Have earned at least 66 credits
miﬁ‘uﬁyuwﬂmm?a‘i’asi'?quhugm%agaﬁm6] MsviuNufi AnsUnsifionissosen
NITe sudouitity wieddlefldlunswisudeiauelaserudse madeuilasanudde ns
Asananudululdvesidelaseuide msduausilasauide
Advanced academic article search via various academic databases, patent

mapping for research, research methodology, tools for drafting research proposal,

guidelines for preparing research proposal, and proposal presentation.

AN.A06  WITONLAYNIUATIDUNSY 2 (2-0-4)
CM406  Special Topics in Organic Chemistry
UIAUNDU: LABANET AL.202
Prerequisite: Have taken CM202
Sosiiunaulawazivenisafelndiiieadestuisuaidunss

Interesting topics and recent technology in organic chemistry.
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Au.807 wndlmeenosdu 2 (2-0-4)
CM407  Basic Medicinal Chemistry
sAUADU: Wefne AN.202 #38 AX.206 3D AN.207
Prerequisite: Have taken CM202 or CM206 or CM207
nseengniveseiouleduagdidumes nswauen induwamans auduius
ssdlassadafuUssansamessen sdudouuaiile erfleengrisiszuuladesdn wazen
sefulanUssnyiEly
Drugs acting at enzyme and receptor, drug developments, pharmacodynamics,
structure-activity relationships, antibacterial agents, drugs acting at cholinergic system, and

opium analgesics.

ALLA16  WadefilAuniaAiliatdunse 2 (2-0-4)
CM416 Special Topics in Inorganic Chemistry
0IAUNDU: LABANYY AN.311
Prerequisite: Have taken CM311
Sesinaularnufinvthuaginenisatelniifordesiuiviedeiunss
Topics of current interest and modern technology in Inorganic Chemistry will be

offered.

AL.A17  @1sUsznaulandunsd 2 2 (2-0-4)
CM417  Organometallic Compounds 2
UsAUADU: LABANY) AL.311
Prerequisite: Have taken CM311
wolndu arsusznouneaiiunazaisusynaulandunss fuiuazn1sdunsnz nns
Ussgnaldanu
Porphyrin, phosphine complexes, metallo-organic compounds, origin, synthesis

and applications.

AL.418 AL NUNTINUNSINUNALNY 2 (2-0-4)
CM418 Inorganic Chemistry for Renewable Energy
FudeRuneau: WeAnY AN.311

Prerequisite: Have taken CM311
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UiAsenaduaznszuiunsniaadl MAedosiunsiaLIng 1 91un ALNULUUA199
wilefunislululenwa infofunidlulvanea wndeflunidlusadomas uaznsimuinuy
$IN99)

Chemical reaction and various chemical process used in renewable, inorganic
chemistry in biodiesel, inorganic chemistry in solar cell, inorganic chemistry in hydrogen

cell and renewable applications.

AL.A19  LATITIeluNIE 2 (2-0-4)
CM419  Bioinorganic Chemistry
IsAUneU: Wefinel Au.311
Prerequisite: Have taken CM311
I a ¥ = a a6 o aa 1 s aaa IS
LANVDIANILYIYDUYIDUUNIY aumﬂsmsqﬂiﬂmaq 13 Ui]ﬂiﬁl’]LﬂiJLLﬁ%ﬂi%U']Uﬂ’]i
aa a Y a ada o« & a o ¢
V]’]QLﬂQJVlLﬂEI’JGUENIuﬁQWU’]G] WY NNATTUNNY LIS NARN NN
Chemistry of bioinorganic compounds, supramolecular interactions, chemical
reaction and various chemical process used and/or found in human, plans, medical and

drugs.

ALA26  EAANVINTINLALLATEIEEN 2 (2-0-4)
CM426  Pharmaceuticals and Cosmetics Industry
IUsAunew: wefiny AN.223
Prerequisite: Have taken CM223
nsuanA3osdensuazelugaamnIsy waznsAIugNAMAI (nsAnugauuen
i)
Manufacturing and quality control of pharmaceuticals and cosmetics in the

industry. (Field trip included)

AN.A27  WIRNSSUMAATIATIERLasLAldLDn 2 (2-0-4)
CM427  Innovation in Analytical Chemistry and Green Chemistry
UIAUNDU: LABANEN AL.223
Prerequisite: Have taken CM223
UNUIMTDIUTANTTUNIUATILATIZTLALIAL AL DA ANUAINEINIA 1AL ILATIZA
SEUUIATIEYOMIULTR STUUIATIZRVUIALEN STUUTATIERANNNTEAY NANNNT N1588 NLUU

o ada L3 aa & a v a £% = o v A A Y
LAZNITWAUIITIATIENUBIAUNLUUUATNUEILINA DY FIUNNIVDDUY wuﬁaﬂﬂu{]ww
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Innovation in analytical chemistry and green chemistry, advances in analytical
techniques, automatic analytical system, lab-on-a-chip, paper-based analytical device,
concept, design and development for the environmentally friendly method, including

recent topics.

428 infReneidsssgnddmium e neifedsemsuazasndon 2 (2-0-4)
CM 428 Applications of Analytical Chemistry for Food and Environmental Analysis
TIAUNIU: LABFiny AN.223
Prerequisite: Have taken CM 223
Asiufaeg1e 8nd A 147 denTimssdinanil Mslnsdasuaivluenniea
A m‘i"?LﬂiﬂsﬁLﬁamUﬂQOmwmmi mMseseiiiennulasnduniaenns Fan1swsey
Fegrauardiinmslinnesiluidmsunsiinesisetsemsuarauindon
Air, soil, and water sampling procedures, Analysis of Air quality index water
pollutants and soil contamination, Chemical analysis for food quality assurance and food
safety, Novel methods in sample preparation and analysis for food and environmental

analysis.

AL.A36  ToNLABULARLTS AN 2 (2-0-4)
CM436  Special Topics in Physical Chemistry
TIAUNDU: LABANYY AN.331
Prerequisite: Have taken CM331
Seosfinauls anudamiuaginensadelndfifedestuiviedidedi@nd
Topics of current interest and modern technology in Physical Chemistry will be

offered.

AN.A37  nsiFacuataznIsiunmddiang 2 (2-0-4)
CM437  Molecular Fluorescence and Imaging
IUeAUNU: IREAnE AN.331
Prerequisite: Have taken CM331
Mé’ﬂﬁugmmmms@meﬁuLLazﬂ'm'%aaLLmL%ﬂmLaqa AsLUasuLUaUURBI T UL
wazliifertesiuuas MmaSesuauvaiiniaem waylafling sfinvesasideuas nszuIung
MINenBLaIsEnIluana walaaislniveinisaawamazn1siiuain nsussendiu

FPUUANS MSATLazTININ
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Basic concepts of molecular absorption and molecular photoluminescence;
radiative and nonradiative transitions; fluorescence steady state and lifetime; types of
chromophores; fluorescence intermolecular photophysical processes; modern methods of
fluorescence spectroscopy and imaging, applications to a variety of chemical and

biological systems.

AL.438  audilsnmenmuaziaiivesianealvl 2 (2-0-4)
CM438  Physico-Chemical Properties of Novel Materials
nTeRUNDY: WAefinw) A.331
Prerequisite: Have taken CM331
WeMmansuIly Haveun fieg1vasianuilukayianyalal lassasisuasiuse
snivezney assadavendnuewds Amnulianysalluveands msdsznousuewetounia
wily Aaantiduas aaauURdsliiuasudivdnainyuuesseavezaen idnnseiindseeu
luana warnsiiemdidnaseu ndnnisuazmalialingiiifeadestunszuiummaeiiuag
N GRGIGANGE
Definition of nanoscience, size effects, examples of nanomaterials and novel
materials, atomic structure and interatomic bonding, structure of crystalline solids,
imperfection in solids, Self-assembly of nanoparticles, optical, electric and magnetic
properties from atomistic point of view, molecular electronics and electron transfer,
principles and characterization methods involving photochemical/ photophysical

processes.

A.039  mandnlalasiaunssmelulafivadifoinas 2 (2-0-4)
CM439  Hydrogen Production and Fuel Cell Technologies

W deAuneu: LAgAnYY ALN.331

Prerequisite: Have taken CM331

waluladnmswanlalnsiaunasmelulafivaditemds auauifivendomasiannsn

U Hdnlalasiaun NszuIun1sHaAlElasiau LWL NTTUIUNITTIAMUTOU NTEUIUNITAIINTDUY
il wagnsruun1sianaw msviTbilelasauuiavs masniivlelasiau wagnisvudslelasiau
aufifesduiorfusadidomas Yanfildlunsudnwadidomas wagnsiaureaead
domdsanunisaitartusazunliluemanveaneluladnmsndslalasauuaznneluladioad

d‘l a
NIRIYIBN
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Hydrogen and fuel cell technologies, fuels characteristics for hydrogen
production, hydrogen production processes: thermal, thermochemical and bio-chemical
processes, hydrogen purification, storage and transportation, principles of fuel cells,
materials and operations of fuel cells, current situation and future trend of hydrogen

production and fuel cell technologies.

AL.A46  LATAIRUALLTIAWInLUB AU 2 (2-0-4)
CM446  Introduction to Computational Quantum Chemistry
UIAUNDU: LABANET AL.232
Prerequisite: Have taken CM232
NMUMIUANNITIYIAesAmTUTTUUIIANS NURINGIUANY A1uUd A UUNUEY
(% U 4 a & a £ 6 a d' d'
WANUFNY NEBABITNT- WA NTEUIUNITAUIUAIG WanduLuda Jgyniniseaaud
o o 6 o a o aa a Q-dy 6 o 9 wva Ay v
FUNUSAUVDIDLANATOULALITNTHA b oY) LWWUGRNINT UL A amumaﬂmaqawimmﬂmi
A megralusinsuuamegrsnsihlUlguntywimaad
Revision of Schréedinger equation for molecular system, potential energy surface
and its important features, Hartree- Fock theory, self- consistent field method, basis
function, problems and treatments of electron correlation, density functional theory,

calculation of molecular properties, example of software programs and some chemical

applications.

ALAAT  MITaBUUsEAUlIananIwAll 2 (2-0-4)
CM447  Molecular Simulation in Chemistry
ATIAUNBY: WEANY AN.232
Prerequisite: Have taken CM232
uAanssaesuussiuliana namaniadfidesiy madeuoufiaila Fn1sdiaes
LLUUﬁNamam%izﬁuhLaqa LLiﬂﬁq@mww’i’lﬂmLaqaLLazLLUUfS’lamammm NIAUANAILUTON
WNAANENS N3LASEUTTUULD 098U N153LATIEHRADINNITTIABIUUY N1TFIABILUUSEULTA
luana Megslusunsuuazioganisialuldungyvmand
Concepts of molecular simulation, brief introduction to statistical mechanics,
Monte Carlo method, molecular dynamics simulation, intermolecular force and force field
model, control of thermodynamics parameters, input preparation, analysis of simulation
output, biomolecular simulation, example of software programs and some chemical

applications.
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AL.458  URINeIAIEnS 2 (2-0-4)
CM458  Forensic Science

FsAuAoU: Wefinel .122 wse 9.126

Prerequisite: Have taken SC122 or SC126

nanMImTIaiigatingneusingg evimdonisduaudeuai maUszendang
masmAnemanianviing wldlunsednatead nsnsaaauiinme Msiusunuas
S ingneuandiiame N13953ANGITRNEUUTLANAN anefiusidiage lonansUaon
wUas 81750 TgneunIeTINe wageansia (ﬁmiﬁﬂwamuuaﬂamuﬁ)

Fundamental concepts, theories and regulatory aspects of forensic science,
introduction to the application of scientific methods for the examination of physical
evidence in the criminal justice system; an overview of the forensic analysis of fingerprints,
counterfeit/ forged documents, firearms, biological evidences and drugs. ( Field trip
included)

Au.466  Ulasiadl 2 (2-0-4)
CM466  Petrochemistry
UsAUReU: Wefny AN.202 1139 AX.206
Prerequisite: Have taken CM202 or CM206
uwidvanshsiulugmamnssutinaied msnanufaduasey leidu wefidu Taiidu
Tmnladu wudu Ingdu wazledu Tlesiedannuiaduasied Ulnsiadaneiau Ylasaiiain
wyofau Ulnsipdianntanau wardamledu Ulasiedinnuudu ngdu uagledu
Feedstocks in petrochemical industry production of synthesis gas, ethylene,
propylene, butylene, butadiene, benzene, toluene and xylene; petrochemical from
synthesis gas; petrochemical from ethylene; petrochemical from propylene; petrochemical

from butylene and butadiene; petrochemical from benzene toluene and xylene.

ALLA67  LATITRINTHIUATEN 2 (2-0-4)
CM467  Catalytic Chemistry
W TeAunew: LAgfny) AN.232
Prerequisite: Have taken CM232
éfus'qﬂﬁﬁ%mﬁaqéfu NILUIUNMIIWHATEMUUTINUS NszurunIssaisewuy

¢ & '

NS NalnuazIauNamaniveINITsIURAzenall N1swisuLazNTIATIERREIU]RTeN
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Introduction to catalytic chemistry, heterogeneous catalytic process,
homogeneous catalytic process, diffusion and adsorption mechanism, chemical reaction

and kinetic model of catalytic reaction, catalyst preparation and characterization.

AN.468  NsisaUisenluanaivnsy 2 (2-0-4)
CM468  Industrial Catalysis
IUIAUNBL: WeAnY AN.A67
Prerequisite: Have taken CM467
waluladdusaufaseuaznindenldsusaiiser nnseenuuuiniesufnsaiidossu
ﬂszmumiﬂguﬁﬂﬂummﬁwLLazqmammimﬂImmﬁ nsisslunszuiunsmIsunediles
Catalyst technology and selection, basic catalytic reactor design, catalytic process
in petroleum refinery and petrochemical industries, polymerization catalysis.
AN.A77  winnssudanguiluansusu 2 (2-0-9)
CM477  Carbon Nanomaterials Innovation
IUsAUADU WEAnE AN.202 13D AX.206
Prerequisite: Have taken CM202 or CM206
Fanuiluaisueu Watae3u viewluasueu ns iy Asueuululiiues arsusuden
n3iad euiivesdidnaseuluianuiluaifuou nisdaaszrinaziiasgsifanuiluaniveu
ui’mﬂiiuLLa8‘1‘2?1‘1/1’1&%35’6@141114?1ﬁUa‘lﬂuamﬂm
Carbon nanomaterials, fullerene, carbon nanotubes, graphene, carbon nanofiber,
carbon dots, electron transport in carbon nanomaterials, synthesis and characterizations

of carbon nanomaterials, innovation and direction of carbon nanomaterials in the future.

AL.AT8  TAATINN 2 (2-0-4)
CM478  Biomaterials

aruilastuAsitutagianm iomasounau wénn1s medineuasnisunns
yosrian Ussianvesian nmsdunsed uagnisuan Aduiusiunisldau msussgndldiag
Fanmluiugunsainisunmd seuulanddesfieniaveieiziioy

An introduction to the field of biomaterials covering basic principles of materials
in biological and medical aspects, types of materials, synthesis and production related to
desired applications, application of biomaterials in medical devices, drug delivery systems

and artificial organs.
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AL.486  LATlgRavNTIY 1 2 (2-0-4)
CM486  Industrial Chemistry 1

sAunou: efine AN.223 %38 AN.227

Prerequisite: Have taken CM223 or CM227

Augrud satunszurunismaafigaamnssy 4 unousisquasgnamnsuiad
gnaunssueiudnvesineuazvadlan gramnssunseany gaanssuisiuiiy ganunsua
Qmm‘wﬂismﬂ%aﬂﬁﬁmﬂ gaamnssuLle gnamnssugeilosns qmmﬁfmisma%ﬁﬂeﬁ AAIMNTTU
o980 granvnsTeNne (Ensdifinwuasgnuusnaniud)

Introduction of industrial chemistry, chemical industrial process, chemical
industries in Thailand and around the world, paper industry, edible oil industry, paint
industry, cosmetic industry, starch industry, glove industry, latex industry, tire industry,
rubber band industry. (Case study and field trip included)

AL.487  LATlMAYNTSH 2 2 (2-0-4)
CM487  Industrial Chemistry 2

UIAUNBU: WEAnY AN.486

Prerequisite: Have taken CM486

Uiz nafiuagnszuiumamaainuuing Aldlugnamnssy inaluladuazieesile
Aldlunszuiumaailussiugramnssy gramnssuesfind Tind ui lavzuaznsyulavy
asiafinisinens dndukazuangd aaesu wa nIn ay uararsdnwen n1siafeunavdd ey
nsvany Wulowazdme nswaniiuszdn qmammimﬁuﬂma

Chemical reaction and various chemical process used in industry, technology and
instruments for chemical processes in industry, industries of ceramic, ¢lass, metals and
plating, agricultural chemicals, oil and wax, chlorine, base, acid, soap and detergents,

coating and dye, paper, fiber and textiles, water supply manufacturing, sugar industry.

AL.491  AuNLIMGLAL 1(1-0-2)
CM491  Seminar in Chemistry
UIAUNDU: 1ABANY AL.390
Prerequisite: Have taken CM390
msfunhsuTteyaifnfuideiitiaulamand msiaueseiiuszyudLu
Literature survey on interested topic in chemistry, presented to seminar

committee.
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Aw.497 Iﬂs\‘mu’qﬁmﬂmuqq 2 (0-6-0)
CM497  Advanced Research Project in Chemistry
Fvdsduneu: doula A.492
Prerequisite: Have earned credit of CM492
MideuarnisuAdamiiduiiesande au.492 Tnendueradumdelassuidei
35l fimsveassdunidoya wazmsviiseewiss meldnsquaresenaseiuinm
Advance research and problems solving from CM492 under supervision of
supervisor, or starting a new project of interest. Experimental, searching information from

various sources. A report is required.

AP INAUINNEEIYITNW
NY.282  FuAl 3 (3-0-6)
BT282  Biochemistry
FsAuneu: efine ie AnwInsaudu 91.111 %39 M.112 %50 1.113 %3e m.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115
Tassads autd wihilwazunummstinmuesanstiluana wunuedtuvesanslule
wsn WSy aUn wasnsnilipade daunarmansvesoulsd nseuunsAIVANIn  WuNUsaTY
arudilosuvasitugimnssy meluladfanim wagnisuszgnd
Structures, biological roles and metabolism of biomolecules, i.e. carbohydrates,
proteins, lipids and nucleic acids, including enzymes and enzyme kinetics, DNA replication,

transcription, translation, and control of gene expression.

nv.284  URURNsHIAL 1(0-3-0)
BT284  Biochemistry Laboratory
UIAUNDU: IABANYT UTOANWINTOUAU 311 119.281 13D 117.282
Prerequisite: Have taken or currently taking BT281 or BT282
UURNsEsinwenamguveiv) vv.282

Experiments related to the contents in BT282.

AL.492  TASIIUIVELAL 2 (0-6-0)
CM492  Research Project in Chemistry
JurTsrunau: aauls Au.390

Prerequisite: Have earned credit of CM390
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n19338uarnsu Ugnnnglinisnuavede1ansgnusnel dn1smaasinundi uay
AUMNUBYANUNAIDY NTUNIAITIEUITY
Research and problems solving under supervision of supervisor, experimental

and searching information from various sources. A report is required.

AL.493  Uszaunsalivnaniadl 6 (0-18-36)
CM493  Chemistry Professional Experience
Fvdsduneu: @aula AN.390
Prerequisite: Have earned credit of CM390
UfUReuaieiwead Wunalddesndt 450 $alus daviseaunsufofeuniels
mi@LLa%aﬂWﬁmmﬁ'LgmLLazmmsﬁﬁmﬁ sudnsiauanauaNnIseandunausdis
Wuszuu
Practice working in chemistry for not less than 450 hours; preparation the work
report under the supervision of the supervisor and supervising teacher; including

systematic presentation of the result of the practiced work.

I dendnuddng
N9.271  91M15WazlavuINg 2 (2-0-4)
FD271  Food and Nutrition

rteRuneuy : aoule m.113

Prerequisite : Have earned credits of SC113

NalnN19g0Y @991 TUANLAZAITOINITTBY LL&JLL%U@ﬁ%mmmimmiLﬁ'aL“E’hfgj
$NMY TUATATLIVBIAITOMNT AIUADINITAITO M TLALNAINUVDIYAARRALLNA T8 DITN
LarnyN3anIMYedsIane BnsnavesimusssuuarngAnssunisuslaafiifeatostuniie
Inwunnissequam wazanuduegiia Jymmialaruinisuagisnsuilalasnisuszgndld
WAlLLAENI90IMNT MIUERIAMAINITATUINITULAAINGINNT

Digestive mechanism. Macronutrients and micronutrients, and their metabolism
in human body. Nutrient interaction. Nutritive and energy requirement of individual
according to gender, age, career and health. Influence of ethnic culture and eating behavior
related to nutritional status. Application of food technology to solve nutritional problem.

Nutritional food labeling.
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N0.477  @IMILESNATINEVAN 3 (2-3-4)
FD477  Functional Foods

Marfanu unumlagnthiivesansddnluenaiaiuaiisaunim msuszgndldly
9AANMNTINDIMS NMInEuazteTaduMIABITes Msuansaain maWmuInEnFsienmns
idRuai v g3ieevnnaiuaiguan dnsfnwigaiuuenanui

Definition. Role and function of active ingredients in functional foods. Application
in food industry. Related law and regulations. Labeling. Product development of

functional food. Functional food business. Field trips.

N0.478  ansnegiuilue1ms 3 (3-0-6)
FD478 Food Allergen
daAuneu : ieAnw W.113 wise m.111
Prerequisite : Have taken SC113 or SC111
sruugiauiuvesyed anuddynerdiinveansiegiiuiluemis via laseain
auUAvesansnegiuiluensns ngmnediisidestuarsneniiuiluoims msieszsiansno
Qiluiluems FBNsmruaNasiegiul N1sdnnsansnegiuiluemns nsdldnw In1s@nw 9
SUBNEALT
Human immunology. Clinical significance of food allergen. Types, structure,
properties of food allergens. Food allergen legislation. Food allergen analysis. Allergen

control method. Food allergen management. Case studies. Field trips.

N0.487  WaFANINIVUAIUTIUIU9 3 (3-0-6)
FD487  Distribution Packaging Dynamics
UsAUReU : IEfAnY) M.135
Prerequisite: have taken SC135
mLW;LL@%%GU@QM’]&JL?IEJWEJ w3edflonarmsTnmnudemeiinduiussuunivuy
Uii’v«qw%@mNﬁmﬁ’mmuﬂizmumwudﬂ 3'§mﬁ‘ﬂa\‘iﬁummlﬁamafTU'izU‘lJmstiusUi'qu%Jam
NﬁmﬁmsﬁﬁﬁmLwﬁluﬂﬂﬁﬂﬁﬂLLaﬂﬁamaﬁauaﬂ N5NATTU N19NTEANN wazn1sduaziieuly
NILUIUNITVUA ﬁmiﬁﬂmamuuaﬂamuﬁ
Identification, equipment and measurement of hazard to product- package
system in distribution. Methods to protect product- package system against climate,
compression, shock, and vibration in distribution system. Field trips.

n0.488  Msdansladafnduazinaldguniudmiugaannssuems 3 (3-0-6)
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FD488  Logistics and Supply Chain Management for Food Industry

unum g warn1sdnnistadanduazidldaunulugnainssuemisuasseuy
AsEINa nagnsnisiamuarmsitinalulagansaunelunisianisladainduazviialdguniu
dmSUgnaMNTIUD NS NIUANY ﬁmiﬁﬂmamuuaﬂﬁmuﬁ

Role, Problem and Method to solve logistics and supply chain management
problems in food industry and economic effects. Supply Chain management strategy and
the application of information technology in logistics and supply chain management for

food industry. Case studies. Field trips.

AN.100  NIsWadULaNWALAT UL TR 3 (3-0-6)
CS 100 Basic Web Development
a & ) < < e ~ A

wnAndiugulunsvauiu andnenssuiiv Leeiidulealasdioaealony 2993
NsaUIAIEAn N1slUsuNINEAsSUs Wesuuazn1sBudumugnies drulsenauvaniun
aunsanavausdls nisuiduduliusnis

Basic concepts of web development, Web architecture, HTML & CSS
Fundamentals, Development cycle with Git, JavaScript programming, form & validation,

responsive web components, Web deployment

an.104  nslusunsumeuiumesilewduseniuilnmoy 3 (3-0-6)
CS 104 Introduction to Computer Programming using Python

fugunsutgmieiinsmeeeufmesionvilnmey mslusunsuidslaseasn
yinvestoyaiiugiu Tassadunmsmunu ety lassadedouafiugiu dad e n Anduund
5ud lausanmulwveuamsunsussinanaleiaiey 9151sduazuuving lausianiwlnveu
amsunanstoya

Basic computer programming and problem solving using Python. Structural design
and Programming, basic data types. Control Structures. Functions, python built-in data
structures: lists, tuples, sets, dictionaries, and range, numerical processing library, arrays

and matrix, library for Data Visualization.

AN.180  dusipUsvanunazUszaunsaildiUaiu 3 (3-0-6)
CS 180 Introduction to User Interface and User Experience
AR YeIN1TeRNwUUAINaUsTa AU IEWasUszaunsaldlddon1simunssuy

g v v A v v ¢ A oA Y a |
V]I?f\'i']u‘l@ ﬂiS‘U'JUﬂ’ﬁ@@ﬂLLUUWLUU@%LUU@UﬂﬂaWQ LATRNND N1FIALasUTEINUNG d@UUTenaU
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A

nseanuwuUaIUsBUTEauAURLY wuzddIuUsenaunseaniuunInsgIukask I URlunIs

ponuUUIiasesuNseenuuuiannsarndualdlvalsimuszuunisesnuuuiiley diusio
Usranuglduazuuamauszaunsalgly

Importance of user interface and user experience design to the development of
usable systems, user-centered design process, tools, measurement and evaluation, user
interface design components, introduce the standard design components and design best
practices to support design reusability through existing design system, user interface and

user experience guidelines

AN.240  MANNTINGINITUDYA 3 (3-0-6)
CS 240 Principles of Data Science

ndnnsiugiuresinenmsdeyafiieafostudaneiiu nsruaunis FBnsuwasudnnis
An staedosdiofldlumsliesgideya wdetugiuluivenistoya Wud n1sdanisdeya
MnTideyalsaia wardimsiSeuiveaniosing maiausdeyaseviruarsaumnaiay
msvhauiudeyavunalvg

Fundamental principles of data science including algorithms, processes,
methods, data-analytic thinking and tools to support problem-focused data-analytic
thinking. Introduction to topics in data science: Data Manipulation, Data Analysis with
Statistics and Machine Learning, Data Communication with Information Visualization, and

Data at Scale.

AN.265  MsimulUsunsudssynddmsuaunsalnnnlesiu 3 (3-0-6)
CS 265 Basic Mobile Development

o

Mg siamlusensudssenddmsugunsalnnm dedninuazanuseenistunis
onuuUduseUsTauglidmiugunsaliininensdida nseenuuuiiiesesiudiudeyszany
fldfvannvans uwnAnlnesiu damniseenuuy wasduneumsianlunsufin

Developing landscape of mobile applications, the specific constraints and
requirements of user interface design for limited-resource devices, providing alternative

resources, conceptual overview, design issues, and practical development issues.

VY 207 WATANSILATILANIATIINEN 2 (1-3-0)
BT 207 Techniques for Microbiological Assay

dsdunau: lewzlnAnwiuenanansinermansindia a1vinalulagdanimvind

Prerequisite: Only for Students other than Biotechnology Program
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wadauftinsdesiuninaininer mawdsuemnsuas Tangunsallunisnaaeuly
Usenidotuiion mimamﬁmiwﬁ@mauﬁaﬁugmmqqaéﬁﬁ‘vlm nsnpdeumsuou
Youteqdun3s nmaveaeunisdued nMamaaeunndnistudinmaaiyrenteiunidifieay
MPULNENTTN 1ATD3AD19 81N WAZ A5 TEY sam5&m351%’@%%14@@14@@@5%%5

Basic techniques in Microbiological practice, media preparation and equipment
sterilization, basic analysis in Microbiology, contamination detection, biochemical testing,
antimicrobial activity testing for pharmaceutical, cosmetic, food and public health, include

microbiological waste treatment.

N9.346  NMIRLUUTLA ST IETAUNAAIENS 3 (2-3-4)
BT346  Bioinformatics Programming
FsAunew: wefinel wse AnwInTaudu 15.156
Prerequisite: Have taken or currently taking TU156
AN ALUlUIUNTUEMTUNUAUTIE TAUWARERS Nsulasdauansgyinenlu
Hudeyainea nsUszgnduarmsdauasidsiulusunsumediansaumamans nsaiisuas
msdansgudoyansdiine uasmsitmunesesielunsuidammsdiine
Programming principles for bioinformatics, conversion of biological data to digital
data, code applications and modifications in bioinformatics programs, creation and
management of biological databases, and tool development to resolve the biological

problems.

w8347 JupeuiBnsTiasaumamansiug 3 (3-0-6)
BT347  Basic Bioinformatics Algorithms
TIAUNDU: WABANE U5.156 130 1.346
Prerequisite: Have taken TU156 or BT346
Im\ia%ﬂﬁa;ﬂaLLa8%‘1461@‘14"3%L‘ﬁmﬁumﬂ%amiaummmam% wATAMIsenLUUTURaY
Fiugrumatiansaumamans nmsiesziussansamuessaneiiiv nsdlfinwmetuneuds
WouAtamnadannwasnansaumeeans
Introduction to data structures and algorithms for bioinformatics, basic designs
and techniques of bioinformatics algorithms, analyses of algorithm efficiencies, case

studies in algorithms to solve biological problems as well as bioinformatics problems.
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348 AngmsteyadesiudmiumalulaTanm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology

TIAUNY: WEAnY NY.347

Prerequisite: Have taken BT347

ANTINVDINGINTVRYANUTBYANINTININ N1FTIVTIULALTONTBYA NITIATIEN
uazuannatoya Imnssudeya msdansteyadmiunszuiunmaFouiieinies walans
Bouimeniedumsuitammistanm

Overview of data science with biological data, data collection and selection, basic
data analysis and visualization, data engineering, data pre-process for machine learning
procedure, machine learning techniques in solving biological problems
358  msUszendlinamziisasaduasionuiledng 3 (2-3-4)
BT358 Applied animal cell and embryo cultures

UIAUNeU: WeANE w1111 wve M.113
Prerequisite: Have taken SC111 or SC113

Pineweseaduazienuslednd musisennnsgiunnuasndomstinmiisntu
mMamzisagaduasienudlednd warasseussunislidaiifesumaineimans gunsal uas
waialunmsnzdeasaduazionusledn’ nsldisaduazionuilodnidulumadniunadeu
A ufivuazgninedinmvendnSaaisssunnd o1 sudensedludiausesatu s
tawemmiluwhdefiistestumamsiissaddnfuazionudlodn]

Biology of animal cell and embryo cultures, knowledge of biosafety standard
including animal cell and embryo cultures and ethical principles for the use of animals in
scientific purposes, equipment and techniques for animal cell and embryo cultures, using
animal cell and embryo for toxicity and biological activity tests of natural products, drugs
and, chemicals in daily life, presentation on topics related to animal cell and embryo

cultures.

V9.359  waduarmsimvasaieide 4 (3-3-6)
BT359  Cell and Tissue Culture
UIAUNDU: 1ABANY M.111 wse W.112 e W.113 w3e M.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115
wAdAnSela sasadisuardnd  msldwadiivuazdnslunisuanansidu

Usglowd Aansuanlagldnnudmaiusimnssy  wasfneinauuenanui
U 9 Y
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Plant and animal tissue culture technology, Valuable agent productions using
plant and animal tissue culture, production methodologies employing genetic engineering,

and field trips.

nv.487  wialuladioulwil 3 (2-3-4)
BT487  Enzyme Technology
FutsRuneu: aaula n.281 w39 1v.282
Prerequisite: Have earned credits of BT281 or BT282
Tnssafranazand® nmsifendenazutangu anudunizuaznalnnisissufasen
aauwamam%mawﬁﬁ'%snsuaﬁLaulezjﬁt,t,azmsé’ué’?amiﬁwm Uifseiivansduanse N1SAIUAL
ATMIIULAZN1TEUATIZY ﬂﬁLLEJﬂLLﬁ%ﬂﬁVTﬂﬁU%QWé n15n3a3y LaENITUTEYNANIS
gaavinssy UURnsiasungug LLazﬁﬂQOuuaﬂamuﬁ
Structure and properties, nomenclature and classification, specificity and
mechanism of catalysis, enzymatic reaction kinetics, enzyme inhibition, multi- substrate
reactions, regulation of enzyme activity and biosynthesis, isolation and purification,

immobilization, industrial applications, laboratory approaches, and field trips.

18.346 wialuladienislanineinsaeedstiu 3 (3-0-6)
ES346 Technology for Sustainable Development
o o ' U & v a [ =

NANNITHAZUUINIVRINIHAUIRE RSB UlasTTaluladnige Taun wealuladazeoin
wannstesiuuaiiy msanveadelimlugud viewdotey Wisanuaiuvddwindeon Tnayaduy
lungnanssy

Principles and their application for sustainable development by cleaner
technology, pollution prevention, waste minimize, zero discharge. Focusing on industry

section for reduce pollution to the environment.

18,438 |AswgRaAlTeuasmUdsuutasaningienne 3 (3-0-6)
ES438 Green economy and climate change

ﬁmﬁuaamsm?{smuﬂaaaquﬁmmm mmé{’uﬂ’uéswdmLﬂi@gﬁﬁ]ﬁ’Uﬂ']iLU?{auLLan
anmnioine iasvgiadideauaziite sihedden elulafazern aamenuouLazAIsUay

AR MsmuinnsUaesingaisueulaeenled Amsusunansum In1sAnwinauuenanIu
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Causes of climate change, linkage between economy and climate change, green
economy and its indicators, green business, clean technologies, carbon market and credits,
carbon dioxide emissions calculation, carbon footprint, and field studies.
18.446 walladgiiansaumaiionisiansmiuidssndefiva 3 (2-3-4)
ES446 Geo-Informatics for Disaster Risk Management

mMsUszgndlimaluladgiansaumalunsdanisanudsaandeft iensuszidiu
Suns1e ANUUTIEUTe Tdernudemeandefiva eniswieundey Maunusazdadule
Tugreioufnge Yaiiiade wasnduiade Weussimnansenuiiaduivdwindeu i
miﬁﬂmamuuaﬂamuﬁ'

Geographic Information System (GIS), global positioning systems (GPS) and remote
sensing to use for, risk, hazard, vulnerable, impacts assessment and management. To
prepare, plan and make decision during the pre-disaster, disaster and post-disaster for the

environmental impacts mitigation. Field study is conducted.

19.487 L%ﬂiuiagmilmig‘dﬂmL?IEJL‘ldJuL%JEJLwaﬁLLazmiLﬂﬁLﬁlaéﬁLnfﬂéjau 3 (3-0-6)
ES487 Waste to Fuels and Chemicals Conversion Technology for Environment

JyvveadognaInnIsunazansznUded wwindon viauardnuuzvesvesde
RRAIMNTTU NTLNINTEINY N1TAIUANNANYLALNITAAVBUALYAAINNTTH Mﬁﬂmi‘ﬁugmmm
ﬂszmumilﬁ'wﬁﬁ%a%ﬁamﬁaumauﬁaLﬁuLsﬁaLwﬁaLLazmﬁmﬁ WPENURY Usslanvasiaiss
UAAse1 lassaiauazand nsdauanedt wadansinsei indesufnsaldmiuisaljazen
IaransuaznalnnIsinUze

Industrial waste problems and environmental impacts, type and characteristic of
industrial wastes, dispersion, industrial pollution prevention and waste minimization, basic
concepts of catalytic process for the conversion of waste into fuels and chemicals, surface
chemistry, type of catalysts, structure and properties, synthesis method, characterization

techniques, catalytic reactor, kinetics and mechanism of reaction.
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2a.488 wialuladfanulu uazmsuszgnaltlunsuidapmaundes 3 (3-0-6)
ES488 Nanomaterials Technology and Applications in Solving Environmental Problems

va ad

unAafiug ez mTmesanuly Vssinmuestasuly Tassaisuavaud® 35
daaed wellan1sinned Yaquiluanveandefis unuimesTanuiluuaznisuszgndldly
nMsuAdmaanden

Basic concepts and overview in nanomaterials, type of nanomaterials, structure

and properties synthesis method, characterization techniques, waste- derived

nanomaterials, role of nanomaterials and their applications in environmental remediation.
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