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115.101 1an awdeu wazlneg
TU101 Thailand, ASEAN, and the World
758

w5109 winnssuiunszuiuAagUsenaunis

TU109 Innovation and Entrepreneurial Mindset

NUINUYBEAEAS Jadu

15.102  Vinwrdianisdnu

TU102 Social Life Skills

%30

15.108  NMISHAILILAZIANITAULDY

TU108 Self-Development and Management
NUIAINYIANEASHASANAIENS Jaru

15103 Fafuanudaiy

TU103 Life and Sustainability

30

15.107  Vinwehavianunsuadyn

TU107 Digital Skill and Problem Solving
NUINNTYI ALY

15.050  MIWRUWINYEAIWIDINGY

TU050 English Skill Development

15.104  N19AR 81U wazlauRE 1T

TU104 Critical Thinking, Reading, and Writing

45,105 vinwzn1sdeansienwdanguy

TU105 Communication Skills in English

15106 AvARASNATIALAzN1SARENS

TU106 Creativity and Communication

daufl 2. dnAnwagesAnuseivinigg muReulesigdnfaviimuall SIUUTINNEY 9 iein el

o

1) tUnfinwdeaiauin
18.155 aﬁaﬁugm
TU155 Elementary Statistics
15.399  msenauludndn

TU399 Professional Intermnship

1 3% 3 A

1 3% 3 A

3 391 9 MULene

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
Taitfundienin
3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

v
o o

3 (3-0-6)

3 (3-0-6)

2)  UnAnwdeniSeuseiviluniinnesinguiiuen 1 51831 91U 3 wihein nseivseluld

aw.203 MBI udmMTUNSIWTELEaU
EL203 English for Test Preparation
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EL204 English Presentation
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d9.217 miWQLLazmmmﬁﬂuﬁmmﬁ 3 (3-0-6)
EL217 Speaking and Listening for Academic Purposes

dw.317 N9 IULAZ NI UAIUITING 3 (3-0-6)
EL317 Reading and Writing for Academic Purposes

a9.296 mmé’aﬂqmﬁaf\;mﬂigmﬁmﬁmmi 1 3 (3-0-6)
EL296 English for Academic Purpose 1

d9.396 mmé’aﬂqmﬁaf\;mﬂigmﬁmﬁmmi 2 3 (3-0-6)

EL396 English for Academic Purpose 2
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M.111 e 1 3 (3-0-6)
SC111 Biology 1
M.112 e 2 3 (3-0-6)

SC112 Biology 2

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

M.127  vidniedl 2 3 (3-0-6)
SC127 Principles of Chemistry 2

w135 AAndvild 3 (3-0-6)
SC135 General Physics

w161 UfURNSTIINeN 1 1(0-3-0)
SC161 Biology Laboratory 1

w176 UdRnmmdned 1 1(0-3-0)
SC176 Principles of Chemistry Laboratory 1

w77 UfuRnmmdnied 2 1(0-3-0)
SC177 Principles of Chemistry Laboratory 2

w185 UfTRnsHAndvialY 1(0-3-0)
SC185 General Physics Laboratory

£.218 whaRdadmsUINeeEns 1 3 (3-0-6)
MA218 Calculus for Science 1

n.219 whaRdadmIUInemans 2 3 (3-0-6)
MA219 Calculus for Science 2
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Ad.201
CM201
A.202
CM202
AU.203
CM203
AU.211
CM211
AU.221
CMm221
AU.222
CM222
AU.223
CM223
AU.224
CM224
AU.231
CM231
AU.232
CM232
AU.251
CM251
AU.252
CM252
AU.290
CM290
AU.301
CM301
A.302
CM302
U311
CM311
AU.312
CM312
AU.313
CM313

2.2) ysauTuanan 48 wienn
Infinwiaesnuseivlununaivitanuluanel $9u 48 wihein
EEIVER 2 (2-0-4)

Organic Chemistry 1

LAIBUNIY 2 2 (2-0-4)
Organic Chemistry 2

UfTRnsinibuvsei oy 1(0-3-0)
Basic Organic Laboratory

o tumn3d 1 3 (3-0-6)
Inorganic Chemistry 1

NANLAIIATIZY 2 (2-0-4)
Principles of Analytical Chemistry

UfuRnsmanetiasen 1(0-3-0)
Principles of Analytical Chemistry Laboratory
wiatianswenwazlaTnn s 2 (2-0-4)
Separation Technique and Chromatography
Uuinsmatianisuenwazlasulnns 1(0-3-0)
Separation Technique and Chromatography Laboratory
LASLTRENE 1 3 (3-0-6)
Physical Chemistry 1

LAILTIENE 2 2 (2-0-4)
Physical Chemistry 2

AlRAEnSaMSUTnLALl 2 (2-0-4)
Mathematics for Chemists

anpdmsuinALl 1(1-0-2)
Statistics for Chemists

TATsuAll 1 1(0-3-0)
Chemistry Project 1

\ilBuvEetugs 2 (2-0-4)
Advanced Organic Chemistry

UfuRnsdaumssiansdumsy 2 (0-6-0)
Organic Synthesis Laboratory

wnilafunse 2 3 (3-0-6)
Inorganic Chemistry 2

UfuRnisiiletiunid 1(0-3-0)
Inorganic Chemistry Laboratory

Mz Inen Ao iuvse 1(1-0-2)

Physical Methods in Inorganic Chemistry

o

PN

il
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U321
CM321
Pd.322
CM322
AU.331
CM331
AU.332
CM332
Pd.351
CM351
Pd.352
CM352
AU.390
CM390
AU.490
CM490
AU.491
CM491
AU.492
CM492

M.301
SC301
NY.282
BT282
NY.284
BT284

AU.308
CM308
AN.316
CM316
AU.317
CM317

mMeseiieededle 2 (2-0-4)
Instrumental Analysis

URtRnsmsiinseideiniesilo 1(0-3-0)
Instrumental Analysis Laboratory

LiLENE 3 2 (2-0-9)
Physical Chemistry 3

UfuRnssigeildnd 1 (0-3-0)
Physical Chemistry Laboratory

nanmsaUnlnsalnUdmsutiniail 2 (2-0-4)
Principles of Spectroscopy for Chemists
nsUssandldaninsalnUdmsulinied 2 (2-0-4)
Applications of Spectroscopy for Chemists

TAssuLAdl 2 1(0-3-0)
Chemistry Project 2
AMuUaAfENIuAlLazNITIAN1TRLESURTIY 2 (2-0-4)
Chemical Safety and Waste Management

el 1(1-0-2)
Seminar in Chemistry

IATsUITELAL 2 (0-6-0)

Research Project in Chemistry

2.3) AY1UIAUUBNEIVN 7
PnAnYIAeIANEISIEIVIUTLINIVITIAULBNENUT 51 7 IR Al
MsUsENaUNSINUINEIFEnswazinalulag 3 (3-0-6)

Entrepreneurship in Science and Technology

Al 3 (3-0-6)
Biochemistry
UfuRn1sTALl 1(0-3-0)

Biochemistry Laboratory
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Inorganic Spectroscopy
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AU.346
CM346
Ad.355
CM355
AU366
CM366
AU.376
CM376
AU3TT
CM377
P.386
CM386
AU.387
CMm387
AU.406
CM406
AN.407
CMmao7
AU.416
CM4a16
AU.417
cmatr
AU.418
CMm418
AN.419
CcM4a19
AU.426
CM426
AU.427
Ccmazr
P.428
CMm428
AU.436
CM436
AU.437
CMma3y
A.438
CM438

AOUTIMETUTEYNALTUAL 2 (2-0-4)
Computer Applications in Chemistry

WidafivAunIAll 3 (3-0-6)
Special Topics in Chemistry

\Wowdsdanim Fa uazveuds 2 (2-0-4)
Biofuel Biomass and Waste

Lpiwedes 2 (2-0-4)
Polymer Chemistry

nslvauagnstugUanmodiues 2 (2-0-4)
Polymer Rheology and Processing

gaazmalulagens 3 (3-0-6)
Rubber and Rubber Technology

mhegufuansdmsulined 3 (3-0-6)
Unit Operations for Chemists

WdoRAunaldunsy 2 (2-0-4)
Special Topics in Organic Chemistry

wilmsgdesdu 2 (2-0-4)
Basic Medicinal Chemistry

WdoitAenualoliuve 2 (2-0-4)
Special Topics in Inorganic Chemistry

asUsznoulandunsy 2 2 (2-0-4)
Organometallic Compounds 2

LTl TuYIIAUNS I UNAUNY 2 (2-0-4)
Inorganic Chemistry for Renewable Energy

wildeliuvsg 2 (2-0-4)
Bioinorganic Chemistry

9AENVNTINYLATIATDIADNS 2 (2-0-9)
Pharmaceuticals and Cosmetics Industry
winnssunaeiiiaTziuazialiazein 2 (2-0-4)
Innovation in Analytical Chemistry and Green Chemistry
windadneiaaIuwagnsUsEend 2 (2-0-4)
Coupled Analytical Techniques and Its Applications
WdoRiAenIualleiand 2 (2-0-4)
Special Topics in Physical Chemistry
miﬁaaLLENLLazmiLﬁumWL%ﬂmaqa 2 (2-0-4)
Molecular Fluorescence and Imaging
antAdamenmuazialivesianeall 2 (2-0-4)

Physico-Chemical Properties of Novel Materials
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AU.439
CM439
AU.446
CMmdaae
Au.447
CcMaa7
AU.458
CM458
AU.466
CM4e66
AN.467
CMmae7
AU.468
CM468
AU.477
Ccmar7
AU.478
CMm4a78
AU.486
CM486
AU.487
Ccmagr
AU.496
CM496
AU.497
Cma97

mMswanlalasiausazinaluladiwadivonas

Hydrogen Production and Fuel Cell Technologies

wimeusiudshuandesu
Introduction to Computational
nsdnaesuusEAUliananiadl
Molecular Simulation in Chemistry
Uineneans

Forensic Science

Ulasiadl

Petrochemistry

RN NIRRT

Catalytic Chemistry
nsisauisentugnavingsy
Industrial Catalysis
winnssuianuilupiveu
Carbon Nanomaterials Innovation
TARTINMN

Biomaterials

wilgmamnssy 1

Industrial Chemistry 1
wilgnamnssy 2

Industrial Chemistry 2
Hnauadl

Chemistry Internship

lasanAdeiniivug

Advanced Research Project in Chemistry

3) BNINIVARNLES 6 WUNA

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)
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3.1.4 WEUNISANED

UYn1sAne® 1

nAGeud 1 nuawnn
15.101  lan ondou wazlne 3
15.104  nN15AR 91U LazlTuUeY eI TUYI 3
15.050  NIIWRIUIINYEN19I89NY Y (3)
W11 Fne 1 3
w161 UJURMITYVINe 1 1
M.126  wdniadl 1 3
W76 U{URNvEnedl 1 1
A.218  umaRdadmsuUImMemans 1 3
59U 17 (20)
nMABeud 2 nuawnn
15.103  Wefuaudadiu 3
15.105  Vinwgnnseansinenudingy 3
M.112  WInen 2 3
M.127  wdnadl 2 3
w177 UuRnsvaniad 2 1
w135  WaEndily 3
m.185  UFtRnsHAndlY 1
A.219  upaRdadmSUINemans 2 3
394 20
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UnsAnwn 2

madeui 1 NUAA
15.102  VinweaInn19dmu 3
U5.106  AMUARAS19ESIAuAYNTEeENS 3
15.155 aaaﬁuugm 3
AL.201  LATiBunsE 1 2
AN.221  wANATAASIEY 2
AN.222  UJURMImaNATTRS eI 1
A.231  LAdleEnd 1 3
AN.251  Amaransd1rsutnAdl 2
A.290  lAsenuadl 1 1
57U 20
madeui 2 VeIl
15.100  wadlasiunisastiawnUeymn 3
AL.202  LATIDUNSE 2 2
A.203  UtRmaniidunddidestu 1
AN.211  iadlefiun3d 1 3
A.223  wallan1suentazlasuilnns il 2
Au.224  UdRnmsmetianisuenuazlasunlnng il 1
AL.232  eIeEnd 2
AL.252  ahnansutiniad 1
593 15
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UnsAnwi 3

madeui 1 NUAA
AN.301  LefiBuvidugs 2
A3l LAdlefiun3d 2 3
Au.312  UjdRmMsaletuvsd 1
AL.331  LAdeTENd 3 2
AL.351  wannsailnnsalnddmsuinedl 2
AN.352  nsussendldaninsalny 2
AL.390  lAseauAdl 2 1
avsox  IMAnuThludndl 2 (Mwdangw) 3
593 16

maseuil 2 nuein
m.301  msusgneuMsmuIneransiazinalulad 3
AL.302  UURNsdLAsIEansBun3d 2
AL313  MTIATIEvENURNISNEanLaladunse 1
AN321  ATlnsIzviseesedile 2
Au322  UtRnsmsenevisheieiesile 1
AN.332  URURNMSABeHEnd 1
n%.282  TAdl 3
nv.28¢  UHUANSTAT 1
593 14

meng¥eu Un1sAnuil 3

niehe
15.399  Aneuludvan 3
593 3
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UnsAnwi 4

madeui 1 NUAA
AN.A91  duNUNaLAL] 1
ALXXX AT URNIEAULEDN 8
XXxxx  AvnaenEs 3
AL.492  lAsenuideiad 2
57U 14
madeui 2 RUAA
AN.A90  ANMNUADAAEYIUATILAEN1TIANISTBLEYIUATIY 2
ALXXX AT UANIEAULEDN 8
XXxxx  Avnaenas 3
57U 13
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3.1.5 AN95UNYSIYIVN

FpAnenaly
NUIAFIAUAENS
15.100  walosdunisasowntyn 3 (3-0-6)
TU100  Civic Engagement

Ugniledndriln unun waznifianuivinveuveanisiuaudniifvesdnulugiuznaidesdan riu
NILUIUNTNINTALIT 19U MsusIens nsedusensdfnwiineg geuluiu lnetdnAnwagdesdailasinissused
WieliAnns3u3 ieiiansiasuutas luussiudiauls

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 organise a campaign to raise awareness or bring about change in an area of their

interest.

15.101  lan owdou wazlne 3 (3-0-6)
TU101  Thailand, ASEAN, and the World

Anwusngmaniidduedlan endsuuayine luifinianadies inswsia denufausssu Tagldnseuninda
gl wazszidouitomadinumans iunsefuseuazeniegisanunsaivioyanailaiuniuauls ielmAnyumes
serumainvatsuazidilarududouiiduiusiuclan f3ndiinana (GLOBAL MINDSET) @nsnsavinynenseumay
Fowuuazdalanvimdlmildnirewndy

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.

¥5.109  winnssuiunszuIUAAKUTENBUATS 3 (3-0-6)
TU109  Innovation and Entrepreneurial Mindset

ﬂ’]iﬂiﬁLﬁuﬂ??ﬁ\lLgﬂﬁLLagﬂﬂiﬁgqﬂiaﬂﬂﬁiﬁﬂ ﬂ’]iaﬂLLa%ﬂWiﬁ’NLLB\IuLLUUE:\JIIUiﬁﬂE]Uﬂ"Ii nsanaulanaznisiaun
5379 n1sdemaiessiauaznsainausegslastnaiiseavinim msaianmuensnniiedsny

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.
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NUAUYBIAIENS

15.102  Yinwedian1edeny 3 (3-0-6)
TU102 Social Life Skills

a = v A

miaL.Laqsuﬂ']wmul.mt.l,wadﬁiau TM9AIUI9NNY 915001 d3AY wasdnimuu Faduiinweddunavaael

[ Ad7] o

Uszavanudnusauasli@inludsanegindugn dmensimuwianuauisalunisguaguainnianienisianisanuasen
mMsadreanusiupmisensual nsdilanuetaznisusudiidlowdyfudgnameinuiale ensual wardsay nadila
ArvInsvesguYIsAans msldsulsraumsniuazarusudduauduiusseninafas funysd luouaing s
ierudal aues Aavzniswany wazanlnanssy

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs, which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical
health care to manage stress, build emotional security, understand themselves and adapt to psycholosical,
emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and

appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.

15.108  MITWAILILAZIANITAULY 3 (3-0-6)
TU108  Self-Development and Management
ns¥ansuazmsUudnTuTIslud i inerdevinunanseaman e AT iaS AN NsREUTYETN iR
uazemaaImiensual nsiilanuesuan1sNaEYBIAN MITRINSEEUSnaenTin uarnisegsAugBustie
asuguLazIA TN TuLas Ty
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.

N INeIAEAILazANAAIENS

45103 Tinfueudsdu 3 (3-0-6)
TU103  Life and Sustainability

nsduiudinegraviniufuninddsuamwestan Whlannuduiussendnmatn vesssuend uyvd uay
asands adwandouassaiie mslindinu wsvgie denulumudauduaznisulsiasy AAOAIUDIAAIINTNIG
Inenmansasnnden Milugnsusuasnintinganudaiu

This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints.Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential

solution pathways for sustainable lifestyle modifications.
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15.107  vinweAdvianun1sAUgnn 3 (3-0-6)
TU107  Digital Skill and Problem Solving
vinwemsndasuaiiionauitymuasnsiwulenalmisudauuasiasvgia auausalud umuae
msddsansaunaldognaiuszaniamn nsUszidiuanuindedovesansaune nsndunsesuazdanisasaumneegig
uszuu mslduazasservssasnuida nsdeansesulavesnaiiondn
Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.

NUINNTEN
15.050  NIWAIUIINYEN19I89NYY 3 (3-0-6)
TUO50  English Skill Development Taitdunieie

Rnvinwenwidingulussaudesdiu laud nsita n1swa ey nadeu Waysannis dedduiugiulunis
Wauvinwzn1wsanguszausely
Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.

15.104  N19AA 91U LAZITYUDNSIITUYIM 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬁ@umﬁﬂwmiﬁmaEJ'Nﬁ%ﬁmzymshumic?lu’aﬁmm MTIATIZI NMIFUATIER LaznITUTZIIUAT Wauinee
nseruieduansedidy ilagemjmane vauad auufgiu ndngruatvayu mslimguaiiilugdeasuvesnuien
WauvinuensdeunansnnuAnivegdingnauas mMaeudanng Fndevenaiwin wazideulesdoyaidni
UUNBIVDIWULDY TINTENNT09 B mang e doyainltlunisasvassanulsuldegadiusydnsam

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.

145105  vinuensdeansdnenvdangy 3 (3-0-6)
TU105  Communication Skills in English

Waruwinwzansils wa 81 wazdeunwdangulaesjatiunnuasalumsaununite uaniasuaufnii
waraseu dievhaudladlevivinislumandsine MReatestuininvesindnm

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.
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45106 ANUARASNATIALAEN SRR 3 (3-0-6)
TU106  Creativity and Communication

nszUIUNISAREEEs19ass TnefnsAnddinndiduesdusenevdify wasnisdeansainudasdainanliiie
KadunVSogaINyaInIUSUNAN TausTa animwinden Talussduyana 09dng uasdenu

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,

organisational and social levels.

dauii 2
15.155 aﬁaﬁugm 3 (3-0-6)
TU155  Elementary Statistics

anuwazdynvneeda nunuadfidassan audiendu fuusduuan1saniasesiulsguwuunIug
thes wagdn@ madansdndiegiauaznisuaniaweiiedi nsUssinaduaznmaaeuauyfgiu WeduALade
UsemNINguiiiealasanngl N153AT1ERANULUSUTIWTMUNTIARYY N1TIATIZIN SN0 LA AVALTUSLTIEY
WaLRen NsAsIzRlafiasEes

To identify the Nature of statistical problems; review of descriptive statistics; proability; 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.

15399 nsEnaulivan 3 (3-0-6)
TU399  Professional Internship
nsasfloufRnuluinIniuesdnsiieglunedeiiudazans/avinousii meldnsguavesaasiivinm
Tasfimsnnaseuluantini anuuiinvey naenauszeingn uazndninamilun1sussiiusa Adoiau Tnogaiuliaanms
Boufanmsthanug uasineeiild@nwsifielddmiunsinulindnek douflazdisansinvidrglannsia
Students will learn about and practise 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 programme to a real professional situation in preparation for entry into the world of work

after graduation.

dw.203  NIWISINUEIMTUNITATEUADY 3 (3-0-6)
EL203 English for Test Preparation
Adsdunou: aeuld aw.172 vise ¥5.105
Prerequisite : Have earned credits of EL172 or TU105
wismFeutindnwlrifinnuduesiuuuunedeuiithinasgiulussfuuunnd dndnwasldfunsiausineg
Aenguits 4 1u Frunize TEuA nisfiuyunnuiFiumdnt nsdreis msgruiemdeifiaats uazniseyuny

AuMsiToy laun nmsdsuliiosduisiaznisilsunanaanudaiiu sunisite laun nsilaiiennudladuiiugiunas
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msisgiviun maflaitedenlosdoya wagmsilsildluTinuszdiiu duniswa lon mayaileuanseudniiuias
MINTUNTENNYRIAY

This course aims to familiarize students with the formats of internationally-recognized standardized
tests. All four English skills are enhanced. Reading comprehension includes vocabulary addition, recognizing
references, finding factual information and inferences. Writing ability varies from describing information and
presenting opinions. Listening comprehension ranges from basic comprehension, pragmatic understanding,
connecting information and daily life usage. Speaking ability involves various topics regarding test takers’ opinions

and interviews.

aw.204  msiauaduntwsingy 3 (3-0-6)
EL204 English Presentation

wdsdunew: aould @w.172 w30 ¥5.105

Prerequisite : Have earned credits of EL172 or TU105

whBnunsiiauedunusinguiduuiummadsnisuasnsgsia thanwagldiFeudisnisaseuni ms
ﬂa'nﬁ&fqﬂﬂizaﬂﬁu,azmiLﬂ%uaﬂNﬁﬂﬁsﬁw%mw Andunsifenleaiiomnninauesersdeiiios msldnvmienisuay
dnnunwildveslumsinausanu msldnuuazauasdeiiauonamomliiiuszdniam nmadouaaivdidos ms
oonides Wiuidssuaznisesnidesgeilulstlonnwidingqueiamunzan wadleesdusing 9 lunsiiaue Wun ms
Wb nstienudidy mseendssiinin nisyeth wagnsuiefusiniuangils

This course focuses on practicing delivering presentations in English in both academic and business
settings. Students will learn how to create an introduction and how to state a purpose as well as an effective
opening of a presentation. Students will practice using signposting, formality of language, useful expressions, and
exploiting visuals. Students will compose sound script and perform appropriate articulation, stress, and
intonation. This course also emphasizes on basic presentation techniques which are emphasis, focusing,

softening, repetition, and handling questions.

aw.217  MIilwazmMIyeauInng 3 (3-0-6)
EL217  Speaking and Listening for Academic Purposes
Anduvinwensitauaznaniwidinguiiienisdeasidinnisedsdeideaneldzuuuuuag inguszasdnma
Fmsivannvians TnetinAnuiagldfindumadanasnagnslunisyelufiarsisus suildsulemalumsiiauonasy
wazdldunlunisedunendy venaniindnuagldiininuemsitsnudonisaounnuansunes
This course aims to provide students with extensive practice in English oral communication and
listening for an academic environment. Students will practice communication in various settings and for a wide
range of academic purposes. Techniques and strategies for speaking in public will be provided along with
opportunities for delivering presentations and participating in group discussions. As part of the course, students

will listen to materials from a variety of sources.
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d9.317  N1991ULAYNITTIUAIUITING 3 (3-0-6)
EL317 Reading and Writing for Academic Purposes

FvsRuneu: aoule a@w.217

Prerequisite : Have earned credits of EL271

Wawinezn1seuwasdeudivnis dndnwarldlnduinvedfaildluniseiu wu nseruegiesinisy
NM981UATUAIY KAENITOTUDYLILAMINMLNIHIUNITENULENANTUTENBUNITADUATIUTINIINUIAIR 1L #1917
A 189 wasvdideiun dnanweglaniuensdeuurivnsiiunsndasisnnuin msdeusie s
nmsudlonureadiousiudu Tnensyuaumsinsduanmsdeudenthfiinsadlasaidemedeiluaudnindeu
Beosnnuiiidedaiou fdoyaaiiuayu uasdunaguiidinsang wenani dndnwe saunsansadaussdulunude
yosPusg iR

This course is designed to improve students’ reading comprehension and academic writing skills.
Students will practice essential reading skills: scanning, skimming, summarizing, and making inference through
reading a range of materials taken from textbooks, articles, reports and newspapers. Students will learn to write
academic papers through outlining ideas, writing first drafts, peer editing and revising, Progression will be guided
and monitored from writing well-formed paragraphs to longer essays with clear topic sentences, appropriate

supporting points and logical conclusions. Students will be able to critically examine issues presented by writers.

&1.296 m‘mé’ﬂﬂqmﬁaqmssmﬁmﬁ‘mmi 1 3 (3-0-6)
EL296 English for Academic Purposes 1

FvdsAunew: aould @w.172 %se 1s.105

Prerequisite : Have earned credits of EL172

Warnvinwesunsils wa snunasdou lneiuAnfunsldnudnguiegauszasinisizins nisilavh
Ttingo nsidoudiion msussenenszuaums nsiusgloadds msssnunanimaaes 11338 UANUANRUSVR I
L%HUUi%Lﬂ%ﬁU@ﬂLﬁﬁLLﬁ%Na LazN1SLUS U UANUL B ULAZ ANULANFT

This course focuses on students’English listening, speaking, reading, and writing skills in English for
academic purposes. The course content includes summarizing, giving definitions, describing processes, giving

instructions, explaining cause and effect relationships, and describing compare and contrast relationships.

d1.396 mmé’aﬂqwﬁaqmﬂizmﬁmﬁemmi 2 3 (3-0-6)
EL396 English for Academic Purposes 2

Fwdaduneu: aauld @w.296

Prerequisite : Have earned credits of EL296

ieuassinwensile wa 8 uazdsulaeiuinuensdeuilegauszasdiddinng liud nmsandudin s
Anuteya NMIWEAININT wazNTeUUNAREaWITY

This course is designed to strengthen students’English listening, speaking and reading with an emphasis
on writing skills for academic purposes. These skills include note-taking, data interpretation, academic writing

and research abstract readings.
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AU Inemansuazadiaaans

M1l F3Imen 1 3 (3-0-6)
SC111 Biology 1

Frnendowiuresdnt Taswaiauaznszuiumahauionsmsdnvesdnifudszdulnana wad eide
o¥az sz AeseduTin lassaduazwihivesnsainddnlunisanonendnuasmeiugnssy nsdnduundnd nns
WSAulaaziaINTS NM3FuLg neAnssy ITauns wazlineing1vosda

Fundamental biological concepts of animals, structures and basic metabolic processes of animal at
molecular, cell, tissue, organ, system, and individual levels, structures and functions of nucleic acids in genetic
inheritance, animal classifications, erowth and development, reproduction, behavior, evolution, and ecology of

animals.

M.112  F7Inen 2 3 (3-0-6)
SC112 Biology 2

Frivenlosduvesity Taseade a35Imen wazsssumivesiio wauedeulmuaznszuiumsimudoduite
N354T0 NFIATILUNTY MIFUILS TIun1s wastivaminevesiey

Fundamental biological concepts of plants, structures, physiological and natural aspects of plants,

energetic and basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.

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

laseasnseznen N1sdnsesdidnasounazauiiiniunisesis wuszall lauslawduvesessiaiesnay
sUTsluana nufiusziiaud nqufesstviadduana wilvedanswnsudtularaisusznoulpeeinudy wildiades
anuzvesans uiagaundnazuiaase audRvesweana uanfiondn useamieszinsuana mhemnududy audd
\TINUANVDIEITAZANY ADARDYA qm%‘wamam‘ QaUMLAL uazIaUNarNansLALl

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 vdnedl 2 3 (3-0-6)
SC127  Principles of Chemistry 2

AUsAunaU: 1AYAnE .126

Prerequisite: Have taken SC126

ANUTTULAENSWTBNATAZATY UTaduiug aunandl aunanisazateLazaunaaslidou nn-Lua
niles adilnii siuselariaud lnssasnuazgunsavesansdusd lavslawdu aweslewndl n1sifiu n132dn Asunud

LOALAU LOARY LAlAY warwaaRaLTlan
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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
SC135

Handvily 3 (3-0-6)

General Physics

NaNMINANduazn1sUsEYnd WonATauaquiiatena nad1ans vadlra aamnar1ans n1sdutazAiiy

Inlfluazwiivdn aduudwanini vieumans wazildndeal

vibrations and waves, electricity and magnetism, electromagnetic waves, optics and modern physics.

Mm.161
SC161

M.176
SC176

m.177
SC177

M.185
SC185

Principles of physics and applications; the subject covers topics in mechanics, fluids, thermodynamics,

UHURN15TIINeN 1 1(0-3-0)
Biology Laboratory 1

IveRuneau: Lrefny MseRnwInsounu m.111

Prerequisite : Have taken SC 111 or taking SC111 in the same semester
UUANsEuANNIImgegin w11l

Experiments related to the contents in SC111.

Ufusnisuaniad 1 1(0-3-0)
Principles of Chemistry Laboratory 1

Ftaduneu : iefny WsefnwmIauiu m.126

Prerequisite: Have taken SC126 or taking SC126 in the same semester
UHURANSIEIUANNITNM I .126

Experiments related to the contents in SC126.

UfuFnisvaniad 2 1(0-3-0)
Principles of Chemistry Laboratory 2

Itaduneu : iefny Wsefnwmdaudu m.127

Prerequisite: Have taken SC127 or taking SC127 in the same semester

U UANSIESuANNIN eI m.127

Experiments related to the contents in SC127.

UFtRnsHEndalY 1(0-3-0)
General Physics Laboratory

UfURNSIAeatU nsdanazanueaiandeu namans aau T visurans wasfandunulvl

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.
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A.218 Lmaqﬁaﬁm%'ﬁwmmam‘ 1 3 (3-0-6)
MA218  Calculus for Science 1

dfinuavausailosasileidu syiusvesilsnduiivadinuasilandueddes nganld  suWusingUSene
q

Y

o

auiuSIuAUEY N1sUsTendreteuLs NasuTeyiuskasn1sUssend Ufewius Usiusludiinum mallnveanism,
U31ius USiusdiawauaznisussgndlumasuiadn eunsuetud
vanew : lifumhefalvgiddsdnumieasuld a.111 uie A.211 wie A.216 wie AU.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 whaRFadmIUIneImans 2 3 (3-0-6)
MA219  Calculus for Science 2
Jdsduneu - aouls A.218
Prerequisite : Have earned credits of MA218
W3NG N13ANTUNITULNNENG NYANATERUYVSNG ANasTuuus WYSNGNNRY STUUANNTISWREY NHUBIATT
wes alauazmnudedoswesileiduvansduds syiustes nnanld syiusdosdufugs nasadeyiussiuuaznsg
Uszgni nmsUszendueseyiuseslunsmeigegauazamanuesilsidunansduysuuubififouladsdunaiitouly
YNGR ”mL%a%y’uLLasmiﬂixqﬂmﬂlumsmﬁuﬁ U%Wuﬁ‘wma%uuazmsﬂizqﬂﬁ
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.

Aynanizluaian
AL201  LALlBUNSY 2 (2-0-6)
CM201  Organic Chemistry

Ftaduneu : geuld m. 127

Prerequisite: Have earned credits of SC127

azlsunfinlalasa1susu Leanesed dies asuszneuasueila sanasuuulonsu AounugtU tofiu nIa-
Asuenddnuazeyius Indevlsundnlalasaniveu wwnelseslsundnlalasansueu uagniunles

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

Protecting groups.
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AN.202  LATIDUNSY 2 2 (2-0-4)
CM202  Organic Chemistry 2

ATIAUADU : LABANYT AL.201

Prerequisite: Have taken CM201

nsdaSeailmivesluana asUszneusesunluniiadn eendiadu ity UiiSealiinsedufouas uay
pULADdATY

Molecular Rearrangements, Organometallic Compounds, Oxidation, Reduction, Photochemical

Reactions, and Free radicals.

¥

A.203  UfURNIsIARBunIdLUnsu 1(0-3-0)
CM203  Basic Organic Laboratory
IsRuneu : iefnnseAnwINToNnU AN.202
Prerequisite: Have taken CM202 or taking CM202 in the same semester
wedadosilumsduaneiasduriduasmavinansliusans

Basic Techniques in Organic Synthesis and Purification.

AL.206  LATIBUNSE 4 (3-3-6)
CM206  Organic Chemistry
Atadunew: aould m.122
Prerequisite: Have earned credits of SC122
aweslowndl nalnvesujisoinsunuiuuuiiedlefidanuazdidnlnsiian oyyadasy nisdniFesilnve
luana ansusgneulndleadneslsuninlalasaisveu arsusznouawelslenin (@wsutinfnwivenaivi)
Stereochemistry, Carbohydrates, Lipids, Amino Acids and Proteins, Mechanisms of Nucleophilic and
Electrophilic Substitution, Free Radicals, Molecular Rearrangements, Polycyclic Aromatic Hydrocarbons,

Heterocyclic Compounds. (For non-chemistry students)

ALL207  MENLATBUIIE 3 (2-3-4)
CM207  Organic Chemistry Principles

vsRuneu: @ould m.122

Prerequisite: Have earned credits of SC122

aweslownd nalnvosujisernisunuiuuuiandleflanuazdianlngiian syyadass nsdaFesialnives
luana ansuszneulndlemdnezlsuninlelasansueu @msuinfnwiuenanan)

Stereochemistry, Mechanisms of Nucleophilic and Electrophilic Substitution, Free Radicals, Molecular

Rearrangements, Polycyclic Aromatic Hydrocarbons, Heterocyclic Compounds. (For non-chemistry students)

AN211  uanwedeatunsd 1 3 (3-0-6)
CM211  Inorganic Chemistry 1
Frdarunauy : @auls m.126

Prerequisite: Have earned credits of SC126
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§fa o L

apslaveseznoy Wuszlaaud lassadwedans iadveawewds UfAse1veansawaziua wazufjisen
sondndunayiandumaniieliunid 1allvessnmyvan
Atomic Orbitals, Covalent Bonds, Metal Structures, Solid State Chemistry, Acid-base Reactions,

Oxidation and Reduction in Inorganic Chemistry, Chemistry of Main Group Elements.

Au216  Ladiluimusssuadedou 2 (2-0-4)
CM216  Chemistry in Popular Cultures
IdAUneUY : LABANE M.121 YTe M.123
Prerequisite: Have taken SC121 or SC123
nslfansinduarufisonadinulunuiudalnssy 155053 wava weuns fugiuuasnguinianadd
Aeates arundululd uazeanuansiwesnsinfuasfisonadihuussgndldlumumandu@mivindnwuonanan)
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  ndlefiuv3dlutinuszdniu 3 (3-0-6)
CM217  Inorganic Chemistry in Everyday Life

UfAsenaiinaznszuaunsmaniinuuineg Alfludindsedfu wazonamnssy maluladfiliailofunid
gramnssnesin Suud uii lavzuaznisyulang arsiafinisinuns Yselovtiuaginwuedansludanndon dmiv)
(WInAnwIuenav

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).

AU.218  LATiwIIdin 2 (2-0-4)
CM218  Ceramic Chemistry

AUsAUneuU : efinwl m1.121 Wi m.123

Prerequisite: Have taken SC121 or SC123

nszvaumsmaaiiildlunmsduaszieninuinsie dndwaveanisiiulaveseautfivesesfin nszuiuns
dunsent waznsuszgndlden (@wsuidndnyienaiui)

Inorganic Chemistry in Ceramic Synthesis, Effect of Metal on Ceramic’s Properties, Synthesis Process

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

AN.221  MENATIATIEA 2 (2-0-9)
CM221  Principles of Analytical Chemistry
wdefunieu : lagAnYY W.127
Prerequisite: Have taken SC127
MsiATERinuaIn Melnsgidiinu madenisiaget tureunmsliased nsinseilaenisds

v

Wndn mMslnmseassy fAsenisanazneu nstnmsasisufiseinsauansluasazatefldiinagldlodndus

35



avaney NM3nmInaUisennisifinansusenauledou nslnmsasmieufiseeendinduidndu n1sinseilaensinen
Anglui
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  UURnIsuanAiaATIER 1(0-3-0)
CM222  Principles of Analytical Chemistry Laboratory
IRUNeU : efnwirseAnyInseuiu AN.221
Prerequisite: Have taken CM221 or taking CM221 in the same semester
UFURNTESANNINIMa BN AN.221

Experiments related to the contents in CM221.

AN.223  wallanTsuenuazlasanlnngail 2 (2-0-4)
CM223  Separation Technique and Chromatography

IsRuneu : wefinyl AN.221

Prerequisite: Have taken CM221

nstiukazsnudiegs Mawseudied1a n1sdes n1sada wannswaznsussendmadalasuilnnsiluuy
syuULazlUUARduY wialasunns @l dndalasuilnns il saudslessuy Tasunlnng il

Sampling plan and sample preservation, sample preparation, digestion, extraction, principle and
application of planar and column chromatography, gas chromatography, liquid chromatography including ion

chromatography.

Au.224  Jfdinsmatianisuenuwazlasinlnns i 1(0-3-0)
CM224  Separation Technique and Chromatography Laboratory
IsRuneu : inefnunsefnuInToniu Au.223
Prerequisite: Have taken CM223 or taking CM223 in the same semester
UFURNsIEsuANNIMamgulIv) AN.223

Experiments related to the contents in CM223.

AL.226  LAIASIZITUTINM 3 (2-3-4)
CM226  Quantitative Analytical Chemistry

AUsAUnDY : LAgfnw m.122

Prerequisite: Have taken SC122

UMMmaAiiBiAsE NMssuuniiessitartunsunsinssidasina n15UsEuteyarigseats
Msinzisemadadaaesiund ndnnsinseilaensdaiminuaznsinusinns nmslmmsansaa nslnmsadae
Uffsemsanaznau msbmmsamelfizeinsiinaisussnoudetou nshmsadmeuiseninend wazn1sinsziee

Wil @Esutin@nwiuenaivn)
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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 TR IsikaznsUTEENA 4 (3-3-6)
CM227  Analytical Chemistry and Applications

AU : wefinen m.122

Prerequisite: Have taken SC122

unthmaeiiiieszr MssuuniFieset fureunisinsed naassuasazasuasauty Msdseiu
AuNNNTIATIgE Madssidiudeyanisadn wadianslinsgilasmsdaiminuaznisinuiues Tngldufasesneg
nsUszendldmatiamandlihuasfaaesiues (@wsuindnyivenaiun)

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 analysis in various reactions, applications of electrochemistry and

colorimetry. (For non-chemistry major students)

AN.228  LANIATIEA 3 (2-3-4)
CM228  Analytical Chemistry

eRuneu : wefinel m.123

Prerequisite: Have taken SC123

unthmaniAinsed M uunisiesed nssuunsiiasei madenisiase miguiedis i3
uazindesdiefiugnilufosujiinmanifinsgy arududunaznissfonansarans mavssfudoyadeiineadn n1s
Anreilasnistaimidn augansa-vauaznaedoudivles mslnmsansaa mslamseildugasemnaznou s
Innsndliugasenisiinarsuszneudadou mslmnsailiufAzenend nnslinseidemaiadamediung n1s
Aneisewndlni @ wmsuind@nviuenaiv)

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)

AL231  LATISTANE 1 3 (3-0-6)
CM231  Physical Chemistry 1

Ataduneu : gauld m.127

Prerequisite: Have earned credits of SC127

nueguvNamans gl nisudase dndindl Usunauavduluagey aunaulauazngueama Liunmn
wa gauvnamansluvesway audineadiniiv woais gauvnamans a auna wnlllnduwuvauns gauvwaransluiea

Tifluedl nspeduianennuazdaed lolenesuveinisgadu nsAnwidngiuvesiiuil
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Law of thermodynamics, thermochemistry, free energy, chemical potential, partial molar quantities,
phase equilibria and phase rule, phase diagrams, thermodynamics of mixing, colligative properties, activities,
thermodynamic equilibrium, equilibrium electrochemistry, thermodynamics of electrochemical cells, physical

and chemical adsorption, adsorption isotherm, surface morphology.

A.232  LATeENd 2 2 (2-0-4)
CM232  Physical Chemistry 2

FUIAUADY : LABANYT AN.231 WAy AL.251

Prerequisite: Have taken CM231 and CM251

aunsylshaeesaessyuuiiig fdunduuesezney n1swedoufinuuindeudl Msedeuiivuudu nsindeud
wuumyu lassadediannseiinduazeasiviailvernen nguiusauduasguijeesiadaduana audfvisudman
wazlnihvasluana

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  WATIIENS 3 (3-0-6)
CM236  Physical Chemistry

Ataduneu : aauld m.122

Prerequisite: Have earned credits of SC122

widgauARLazLia93e N uiIauveuia NYN1TNTTILVBUNTLIRG UTINYNITAUNITUUAS NYUDIQUNNG
A1ans oAl wasudase Andundl Usunanavdiuluages wlanazn)uodna wnun wng g unnamansluoinay
autRneadundin augaiall adliiuuvauna saunarmans aunsdnsiuaznalnnisfinujisen nsseuiseed waz
Jaunarnansvesaulyl @msuindnwiuenaiun)

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)

AL.237  allsEnddmsunduns 2 (2-0-4)
CM237  Physical Chemistry for Pharmacists
wdaruneu: aeulivsednyimdoudiu m.123
Pre-requisite : Have earned credits or taking SC123 in the same semester
ngsgaIUNaransarn1sUsEEndlunInndunssy aunisngonsuaznalnnisiiaufsendl saunaans
vosUfuazaunnvesnduius etinmuaznisuaunndewsinveseiaunainil isadliiiad dndluihuad
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.
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AL.251  Adlsmansdmsutinad 2 (2-0-4)
CM251  Mathematics for Chemists

IvsRuneu: ANy A.219

Prerequisite: Have taken MA219

aumsiBseyiusdduiivilsuazdifuiiaes auniseyitustes FBnsuendiuds Areuvesannisidsoyiudids
duundfifdulsyandasiiuaglingg namdmeulnglfoynsuids dgmarvuaunseyiusidadu Yymelewnu ngwl
posdvaluanavesgaing Bnadsiiaudou aumnesvedianauaznnudngy

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, Hickel molecular orbital

theory, numerical methods, molecular symmetry and group theory.

o P

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

UIAUNDY : LABANE 15.155 uay AN.221

Prerequisite: Have taken TU155 and CM221

wutddy nsieseiteyalagliadfideniu myinmsinnuulsusuestoya naieuiisudeyans
adn naneaeunulilivesds wasnisuszandldadflunsinszideyadelusunsudusogy

Significant figure, introduction to data analysis, data variation, data comparison, method validation and

verification and application of statistic software.

o a

AL.276  3AInWANaR 3 (3-0-6)
CM276  Plastics Unwrapped

fouvomanain mMInvaszan auddyreswanadin n1sUszandld wanafnAuszuuinel saanadild
srylinvaananadin npuinewazdermusiithaulaffefosiumsliwaradn nsdanswaaRnwEeiY nszuauMTuls
sUldlml wanadnuinfunnaaneldmadinm wwlthimsidenanadnluouan @msuindnwiuenar)

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)

AL290  TAsasnuadl 1 1(0-3-0)
CM290  Chemistry Project 1

IsRuneu: ednw m.127

Prerequisite: Have taken SC127

nsauAudeyanIInemans miﬁamimmfvnﬁmmmam%ﬁumﬁ'ﬁw nsdnnsiseudinufanssuaziu
Anw1 MmsSeuinermanswazinalulagiiunisioudung

Skills on sciencentific information search, Skills on science communication to public, STEM learning

approach, team-based learning in science and technology.
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AN.301  LAllBuvddiugs 2 (2-0-4)
CM301  Advanced Organic Chemistry

deAuneu : refne AN.202

Prerequisite: Have taken CM202

UiRzemelemdnnisdunneilasufitenvesansusznouiawelslaiAafitsuuindn auiaiesney wax
vnezneufiliomelsevnouiiomsevaiseznon Wileadniewelslafa  nsdunszimaaiuaznisdunseinig
e WanAudsTTud axdladdu leleUiusen amesoun Lagdan1ansn

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  URURnIsAuATIgiansBunsd 2 (0-6-0)
CM302  Organic Synthesis Laboratory

ATaAunoU : LABANYT AL.203 LAy AN.352

Prerequisite: Have taken CM203 and CM352

wialansduaTIeiansdunid uaznsiigaliendnuallagléinalinanlnsalnd

Organic synthetic techniques, and structural identification of products using spectroscopic techniques.

AN.308  LALIVBINANAUNETINYR 2 (2-0-4)
CM308 Chemistry of Natural Products

ATIAUADU : LABANYT AL.202

Prerequisite: Have taken CM202

MsSuunUssnesHAnfaeisTsueR Tiduasied nsuenliuiqns mansanaeu mIduaTedt wasqudmng
PINNUDIETHAN T U TTTUYA

Classification of natural products, biosynthesis, separation, characterization of natural products,

syntheses and biological activity of some interesting natural products.

A3 wAdleTuvisd 2 3 (3-0-6)
CM311  Inorganic Chemistry 2

IveRuneu : wefinyl AN.211

Prerequisite: Have taken CM211

inflvassmaddunazansiBsiou vlnvesdunud nsi3endevesansidetou lassaisuaziavlaeefiuiu le
Towe3Tuvesans nguiiusziiaud voefawundn luanarsesdiia Sidnlvstinaunas) audfmaivin n1swseuans
Fadau mnuatesuavauiAvsgamnamans snsnsuaznalnveslfisevesaaddou

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.
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Au312  UURnsalieliunid 1(0-3-0)
CM312  Inorganic Chemistry Laboratory
Fdsduneu : inefnwinsednwinseuiu aN311
Prerequisite: Have taken or taking CM311 in the same semeter
U URAMsIESuANIamguiin Au.311

Experiments related to the contents in CM311.

AL313  ATBATIzauTANIEnWLATatun3Y 1(1-0-2)
CM313  Physical Methods in Inorganic Chemistry

deAuneu : refne AN.211

Prerequisite: Have taken CM211

Mé’ﬂmmazmaﬂszqaﬁmaﬁﬂ%LﬂiﬂzﬁL‘qumm%'au weladmsunsasiunsdionduuie i urLasRan
dewazmafindmiunsaaaudimadivinvesan ey

Principles and applications of thermal analysis, powder and single-crystal X-ray diffraction and

magnetic measurement for inorganic compounds.

AU316  arsUsznaulandunid 1 2 (2-0-4)
CM316  Organometallic Compounds 1

dsAuneu : efine AN.211 Lay AL.311

Prerequisite: Have taken CM211 and CM311

fugrueeinluwman asUsznevseiniluimanyessigngu s p uae d Aunuduiadigg ng 18 Hidnasou
yinvosansusenaulanduniduasnisussyndldau

Basic organometallics, organometallics group s p and d, various ligand, 18 rules, various types of

organometallics and their applications.

Au.317  aninsalnUdmsuindiotunid 2 (2-0-4)
CM317  Inorganic Spectroscopy
0eRUNeY : Wefinel AN.211 Lag AN.351
Prerequisite: Have taken CM211 and CM351
vouawaznsuszandldauninsalnddmsuimedimamimaiudansililewn 3da duedesuunuing
Touuud danasountsuuniuAnanlnsalnuaz Mossbauer spectroscopy

Scope and applications of UV-visible, NMR, EPR and M&ssbauer spectroscopy for solid samples.

AN321  MTlATIEEeAIedile 2 (2-0-4)
CM321  Instrumental Analysis
AUIAUNDY ; LABANYT AN.252

Prerequisite: Have taken CM252

a1



wdnns drulseneuvsaaiaddionaznisystyndiaesiiolinsesin1eduNNsANAULAILAZANIANBLAITDS
pzmeu pzmaNiinuauTedy szneaulindlatu uuaaunlnsuns Nzl laun wouwelswums Asudnlums
Taunuuys uazivailanislva

Principles, components of instruments and application in instrumental analysis; atomic absorption and
emission, mass spectrometry, electroanalytical analysis; amperometry, conductometry, voltammetry, flow based

technique.

322 UFTRMImsengisheieieslo 1(0-3-0)
CM322  Instrumental Analysis Laboratory

Ftaduneu : efnwmiefnyiniauiu au.321

Prerequisite: Have taken CM321 or taking CM321 in the same semester

U UANSIEINANNINImMg I AL.321

Experiments related to the contents in CM321.

AN331  LATIENG 3 2 (2-0-4)
CM331  Physical Chemistry 3

ATaAunoU : LABANYT AL.231

Prerequisite: Have taken CM231

Vg wfIatveuia NYN1INTLINVDILUNTLIAS Faunaransiall aun138ns nalnnsiinufisen nsis
UfA5en aumaniveagalwihied nsvuiunmaedliihdifufiivesdidnlnia msfnnieu wamansuesufiizen m fufin
Yoeuds nsvudalossu msunsiu anunia n1sthanudeu maihliih wamansvesluanalulfisen

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.

Au.332  UFURnIseENEnd 1(0-3-0)
CM332  Physical Chemistry Laboratory
AUIAUNDY ; LABAENYT AN.231, AX.232 LAY AL.331
Prerequisite: Have taken CM231, CM232 and CM331
Uﬁﬁ’ﬁmsmammﬁ?\lﬁﬂéﬁaamﬂa”aqﬁmﬁawﬂuﬁﬁm M1.231, AL.232 Lag AL.331

Physical chemistry laboratory related to course syllabus of CM231, CM232, and CM331.

AN3G6  ARNIMETUTYENATLAL 2 (2-0-4)
CM346  Computer Applications in Chemistry
Adsduneu : geuld m. 122 3o . 123 3o . 127

Prerequisite: Have earned credits of SC 122 or SC 123 or SC 127

a2



nsduauuaznsidgiudeya msldlusunsudisnisdiauedeyanianiivazn1sdnviiussanuynsy nsld
TUsunsuasndv Waunsuadn Wannsuuanwmatoyaiesiuuasmsusrondlfiftondtammanit niaideulasiads
lanalu 2 ffuay 3 96 UfURMseTaiiouasa wiidunidesiu BsiwnuuuenisAadmiuliana

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  wannsaninsalnUdmsudnadl 2 (2-0-4)
CM351  Principles of Spectroscopy for Chemists

IIAUNBY : WAEFANYT AN.223 LAy AY.232

Prerequisite: Have taken CM223 and CM232

néniuguvesainlnsaln® nsdmunawnlnsalnd nsukddeduuindnlnih mandoufiuazssdundsnu
Tuluana nszviunsganfunasUantdesuas awes ngnisidenvesannsalnl anuduiusseninaudiveduiana
wazalUnasuiitn lulasivaninsalnd Sunsnsnaninsalnd Sansilalewan- Fadaaninsaln® esduszneuves
isesiiesansililoian-Fadaaunlnsinlafines sunsusnanlnslilndives gliuawudanlnsines uaznguesuas
WUse-1des nsuszyndldanudmsemaaUiunn

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.

Au.352  MsUssendldadnivsalnUdmsulinied 2 (2-0-9)
CM352  Applications of Spectroscopy for Chemists

WUsAunau : lauAnY AN.202

Prerequisite: Have taken CM202

yquifugumsaninsalnd glawnlnsalnd loorsawninsalnd duedosuunuin  sleuuudaninsaln
¥ uazuuaawnlnsiue’ wasmsinsgiadnasifiefigatiiondnuaivesansdunid

Fundamental theories in spectroscopy, UV spectroscopy, IR spectroscopy, nuclear magnetic resonance

spectroscopy and mass spectrometry, and spectral analysis for identification of organic structure.

AN.355  ThdeiiAuniaail 3 (3-0-6)
CM355  Special Topics in Chemistry
Sosiiaula anudnuduazineinisidutlagiu Anerdesivivied

Interesting topics, scientific breakthroughs and current knowledges related to chemistry.
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ALL366  IeinAsTanin Faua uavesde 2 (2-0-4)
CM366  Biofuel Biomass and Waste
Mé’ﬂmsﬁugmﬁmwﬁa%amw FEUUNFRUFININ msé‘?&ﬁwquﬁw wazn1udn siavendonds uas
nsuTann nsrusunsUAsuTanadennuiou Wedundinu wandomds mvssgndldvesdefiondnndany
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.

AL.376  LAdlnoAes 2 (2-0-4)
CM376  Polymer Chemistry
ItaRuneu : lrefny) AL.202 %38 AL.206
Prerequisite: Have taken CM202 or CM206
nMsdangitaguedmesidfnludomided Uiisowanszuaunslunisduaei nalnn1siinufazen
ALANTAIMEA LA MINTTIATIEE dnuzanudunEnuaredugiu fegrnistwediwosmanilulssndld
Commercial synthesis of some important polymers, reaction and manufacturing procesess, reaction

mechanisms, physical properties and characterizations, crystalline and amorphous states, applications of these

polymers.

377 mislvauasnstugUTannediues 2 (2-0-9)
CM377  Polymer Rheology and Processing
Wsduneu : laeAnwl AN376
Prerequisite: Have taken CM376
antAnsivavesiannediuesasuval nsdnyasiAmaudinisine anuduiusseninaudinisivawas

lassaievedluananediwes mainnuiluanaudinisivavesiagnedwesluldlunsvugudununaiadin nseuiunis

v
ac=

wayIsTugUNedIes

Rheological property of molten polymers, determination of rheological property, relationship between

rheological property and molecular structure, applications of polymer rheology for polymer processing.

AI.386  wnguazmaluladens 3 (3-0-6)
CM386  Rubber and Rubber Technology

ATIRuneU : LABANYY seAnwInTauAU AL.201

Prerequisite: Have taken CM201 or taking CM201 in the same semester

FJNS??N‘U"I&LLEWFJ’NZ%Lﬂi’]%ﬁ Iﬂiﬂﬁ%’NEJN %%Wu?ﬂ’ﬁ‘U@ﬂLVlﬂIﬂﬂagﬁJN ASTUIUNTHENYNAY UTELNNUDI8NS
Au a1saldmsuens mytanludens nsvuiumsuwlssvens nsienanduanldlng audfivessns @nsfinwigauuen
aonuil)

Natural rubber and synthetic rubber, rubber molecular structure, rubber technology evolution, raw
rubber processing, types of raw rubber, rubber addtives, vulcanization, compounding, rubber recycling, rubber

properties. (Field trip included)

a4



AN.387  yheujdRnsdmsuinied 3 (3-0-6)
CM387  Unit Operations for Chemists

IeRuneu : wefinyl AN.231

Prerequisite: Have taken CM231

pdnfugruvosnisaisleulumndunasanuiou misuftinsnszuiumsdeleuluausiuuas nnstelou
Anwdou msmeleunaznsiavesiua gunsalmsuaniasuanuiou Msndu migaduufa Msuenduusuuuasds s
afn MsrnuEn Nseuuis MsanvuAveseands nstiuniulaznisavveras n1snses msuendieItna

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.

AU.390  lAsesnuladl 2 1(0-3-0)
CM390  Chemistry Project 2

ATaAUADY : lABANYY AN.202 AN.211 AN.223 LAy AN.232

Prerequisite: Have taken CM202, CM211, CM223 and CM232

nsAuduunaEITedugainugiuteyarisg naviunuiidnstnsdenisdesenuidy sedeuisite
wissdlefldlunswiendeiauelasenudde madeudilasenudse nsinsananudullldvesidelassnddes as
UlaualAlATIUINL

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.

AL.A06  WTBTLAENILALDUNSY 2 (2-0-4)
CM406  Special Topics in Organic Chemistry
AUsAUNDU : LAEAnET AN.202
Prerequisite: Have taken CM202
Sosivhaulaarinemsaelmififedesiuiviadsunsd

Interesting topics and recent technology in organic chemistry.

AL407  afimeenifosdu 2 (2-0-4)
CM407  Basic Medicinal Chemistry

AU : Wefinyl AN.202

Prerequisite: Have taken CM202

nseengnivesenfileulesinariidumes mawmuien indanamans auduiusseninalassadieiu
UsgAnSnmeesen endudeuundise mﬁaaﬂqwéﬁiwﬂﬂamaﬁﬂ wazesziutinUssnyEy

Drugs acting at enzyme and receptor, drug developments, pharmacodynamics, structure-activity

relationships, antibacterial agents, drugs acting at cholinergic system, and opium analgesics.

a5



AN.416
CcM416

Au.417
cmaty

AN.418
CcM418

WtafiAwyaaiadunid 2 (2-0-4)
Special Topics in Inorganic Chemistry

AUsAunU ; lrfne ALL311

Prerequisite: Have taken CM311
Sosfithaulaanuimiuazinensadeludiiisadestudvediedunsd

Topics of current interest and modern technology in Inorganic Chemistry will be offered.

asUsznoulandunse 2 2 (2-0-4)
Organometallic Compounds 2

deAuneu : refne AN.311

Prerequisite: Have taken CM311

wolwdu ansuszneuveafiuwazansUsznoulandunds Munuagmsduasieh msussgndldan

Porphyrin, phosphine complexes, metallo-organic compounds, origin, synthesis and applications.

LPSaRUVSEAUNSIUNALY 2 (2-0-4)
Inorganic Chemistry for Renewable Energy

IdeAunay : wefne AN.311

Prerequisite: Have taken CM311

v o o [ '

Uffsenaiiuaznssuiunismaed Mnertastunsiauingsnunawukuusneg  ialletunidlululefia

wiletuvsgluleaiwa wdolunIdluwalonads Lasn1sNauILUUAINE

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.

AN.419
CcM419

wnilTetiun3g 2 (2-0-6)
Bioinorganic Chemistry

eRuneuY : Wefinyl AN.311

Prerequisite: Have taken CM311

wilvesansltoutnetiunid dunsisengusiluanais Ujfsealivasnszuiunsmaniinneiteluddidin

Ny MEANITUNNG wazHANH TN

Chemistry of bioinorganic compounds, supramolecular interactions, chemical reaction and various

chemical process used and/or found in human, plans, medical and drugs.

AN.426
CM426

included)

qmammiumumLﬂ%aﬁwmq 2 (2-0-4)
Pharmaceuticals and Cosmetics Industry

ATIAUNDUY : LABANY AN.223

Prerequisite: Have taken CM223

miwamLﬂ%ﬂﬁ’m’mmeﬂuqma’mmiu HAZNITAIUANALNIN (ﬁmiﬁmﬂmﬂ’muaﬂamuﬁ)

Manufacturing and quality control of pharmaceuticals and cosmetics in the industry. (Field trip

a6



ANA27  wiRnssumaAiATIEiLariAliazenn 2 (2-0-4)
CM427  Innovation in Analytical Chemistry and Green Chemistry

AUIAUADY : LABANYI AN.223

Prerequisite: Have taken CM223

UNUIMTBIUTRNTTUNILATIATIZRLAZLANAZD1A ANUNTIVTINIAIUATIILATIZR SEUUTLATIZRORNLULR
SEUUIATISRVLINEN TEUUIATIZNINNTEAY MENNIT N150BNKULLATNISTRRILTAT T zRenaiifidufinsiu
dawnnden smdehdedun Miaulalutiagiu

Innovation in analytical chemistry and green chemistry, advances in analytical techniques, automatic

analytical system, lab-on-a-chip, paper-based analytical device, concept, desien and development for the

environmentally friendly method, including recent topics.

ANA28  wiadladlnTevigaIukazNSUSTENA 2 (2-0-9)
CM428  Coupled Analytical Techniques and Its Applications

ATIAuADY : LABANYI AL.223

Prerequisite: Have taken CM223

msWensamedinuaziadesiiodinser wadelasuinnsilfumeidauuaaningun’ wednozaeudnauniv
salnUnumadauuaaunlnsiun’ wallanisinanuezneuiinainlnsalny wallanisivanumaiinnisien waznis
Uszgndltinaliagaulunisliasgsisiedng

Coupled analytical techniques and instrument; chromatography-mass spectrometry, atomic
spectrometry-mass spectrometry, flow based-atomic spectrometry, flow based-separation technique and

applications of coupled technique.

<

ALLA36  TTRTiLAYVNAATI AN 2 (2-0-4)
CM436  Special Topics in Physical Chemistry

Itafuneu : inedAnw AL.331

Prerequisite: Have taken CM331

Seauaula anuimiwarIneinisadelnainelteaiuivedieladnd

Topics of current interest and modern technology in Physical Chemistry will be offered.

ANLA37  nsiFeduataznsiunBluEana 2 (2-0-9)
CM437  Molecular Fluorescence and Imaging

IUsRuneY : wefiny) AN.331

Prerequisite: Have taken CM331

Mé’ﬂﬁugmmaqmmm%LLazmﬁﬁamm@ﬂmaqa nswasuulasuuifeadostunaaslsifeadosiuuas
mademauvaaniann wazlailng vlavesansdeas nszuiunsnunen nduaseninalana wallaadell

YDINFLTDWAUAZNITAUAN NMTUSTENATUSZUURNS NIaeTuazTanIm

ar



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.

AN.438  audiidanennuaziniivesianyall 2 (2-0-4)
CM438  Physico-Chemical Properties of Novel Materials

sRuneu : Wefinyn AN.331

Prerequisite: Have taken CM331

Iegmanulu HaveanuIn fegrsvesianuilukarianaalml lassasisuasiuseseninsesney taswaina
vosrAnvels arwldanysallurenda nsUszneudieaveteunauily AnantRluas AuauAaddliiuasuimin
InyunesszRuazaey dlannselndszauluiana waznisaewdidnasou nannsuazimadaiinsegiiiieidesty
NFEUUNMINMBANLAZNANALTas

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.

aua39  msuaslelasiousavimeluladiwadidomas 2 (2-0-4)
CM439  Hydrogen Production and Fuel Cell Technologies

IdeAuney : wefny AN.331

Prerequisite: Have taken CM331

welulaBnisudslslnsauuasmalulafivadifomas guandiveadomdsiiaunsaunialelnsiay
nzUIUMIHARLElATIAU LU NTEUIUNMTITIAIINSOU NTzUIUMTAIINSOWAT LagnszuaunsTInIW Msililalasiau
U3ans natnifilelnaiou wasnsvuddlelasiau mmudidesiufnfusadidemas Yanildlunmananeadifonas uay
msvhaueTaditomasanunsailigtukssmnliilueuameanelulaniswaslalnsnuuasmalulaivadidoma

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.

Pu.4a6  afleausindeiunandesiy 2 (2-0-4)
CM446  Introduction to Computational Quantum Chemistry

FdsAuneu 1 1BANY AN.232

Prerequisite: Have taken CM232

yumuaunslesaasefdmiussuiluana fuimdnudng sumbddguuiufmdsnudnd nquiensni-
Woa nszuluMsawINAN laiduuda Jgmnisedeuiduiusiuvesdidnasounazisnisudly mqwﬁmu%ﬁﬁaﬁ%’uﬁa

autRvedluananlaainnismuin segrdusunsusaziegranisiiluldudlagmmand
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Revision of Schroedinger 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.

ANA47T  MITaewuuTERUlilananiall 2 (2-0-4)
CM447  Molecular Simulation in Chemistry

ItaRuneu : iefny AL.232

Prerequisite: Have taken CM232

waAnnIsTaesuLIEdulIana namaniadndesdu wadauoufinla F3n15iassuuunamanssefy
luiana LLNﬁa@szwiwimaqaLLaxLLUUﬁf’laadammLid N13AIUANAILUTRUNNAFATEN T nsmssusvuuilou n1s
AATILRNAIINNITINEBIUY N13INRDWUUUTTUUTIIENS Mogalusunsukagdeginsiilulduidymmand

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.

AU.458  URINENAEns 2 (2-0-4)
CM458  Forensic Science
Andadunio : iaefinwn Jnitugiued (w.122 3o 1.123 wie m.126) uar Juugiuiainet (w112
¥30 M.113) uay Jnituguitand (.132 wse m.135)
Prerequisite: Have taken SC122 or SC123 or SC126 and SC112 or SC113 and SC132 or SC135
ndnNsnsIIfigatiIngenusineg ietiemdensduauasuau msUszgndaumsiuineImansainn
#9q wldlumsadnansad MsmseaauiAnmeg mafununsasinvingweaniiiamn nsnsiafigalingney
UELnneingeg aefiuriiaile lonansuasuuas 91750 TNQNETUNINTTIVG kaENANAR (ﬁmsﬁﬂmgmuuaﬂamuﬁ)
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)

AN.a66  Ulasiadl 2 (2-0-4)
CM466  Petrochemistry

AUsAUNDU : LAYANEN ALL202 138 AN.206

Prerequisite: Have taken CM202 or CM206

uwdsansnedulugrannnsslinaad nisnanufadaesed efidu wsofidu gy Sailadu wudu Ingdu
waglodu esidannuiadansed Vasiefaneiau Vasielannsediay Vesiadanndviau wazdinladu Vinsiadl

Nnundy ngdu wazlediu
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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.

ALLG6T  LANURINTIIIUYATEN 2 (2-0-4)
CM467  Catalytic Chemistry

Fdsfuneu : iEANYT AN.232

Prerequisite: Have taken CM232

Fussufisendesdiu nszurunisiseufisenuuiiswus nsruauninssfaseruuuienius nalnuas
AUNAAIANTYRINITHTIUHATEWNAT NMTPTHULAZNITIATIERANTIUYATEN

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.G68  Msseufisulugaamngsy 2 (2-0-9)
CM468  Industrial Catalysis

ITadunou : irefAny ALLA67

Prerequisite: Have taken CM467

waluladfusfiseuasmaidenldfusaiiten mseenuuuiniesufnsalifosdiu nszuaunsndurhiiy
Unsideunazanavnssutinsiedl nssdunssuviuniswisunedwes

Catalyst technology and selection, basic catalytic reactor design, catalytic process in petroleum

refinery and petrochemical industries, polymerization catalysis.

ANATT  winnssudaguilumisueu 2 (2-0-9)
CM477  Carbon Nanomaterials Innovation

dsRuney wefiny AN.202 %38 AN.206

Prerequisite: Have taken CM202 or CM206
Faquiluasueu yataedu vieurluariueu ns iy ardusuunluliues msusudien nisindeuiives
dianmseuludanuilupsusu nsdunsziuasinsziianuiluaisveu winnssunasiianiwesiaguilumsueuly
BUAA

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.

@

ALAT8  TEARTINMN 2 (2-0-9)
CM478  Biomaterials

ATIAUADY : LABANYT 11.282 WAy AL.376

Prerequisite: Have taken BT282 and CM376
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mmilﬁaﬂﬁulﬁmfgfui’a@%’gmw L‘liamﬂiawﬂqu NANNS W’ln%ﬁwmLLazmiLLWWémm@fﬁaa Usginnveadan
mMsdansed wagnnsuan Aduiusiunsldon msussendlitaginmlusugunsalnisunmg szuudanUdossnenuas
RRLREINIEEY

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.

AN.A86  LANgnamMNTTY 1 2 (2-0-4)
CM486  Industrial Chemistry 1

ATIAUADY : LABAN®YT AL.201 LAY AL.223 13D LABANYI AN.206 WAy AL.227

Prerequisite: Have taken CM201 and CM321 or Have taken CM206 and CM227

ﬁ’ui’]ULﬁU’JﬁUﬂigU’Juﬂﬁiﬂ’NLﬂﬁ’qmﬁ’]%ﬂiiu %u’umausi’ms]ﬂuaqqmamﬂﬁmﬂﬁ Qmﬁ’mﬂiiuLﬂﬁﬁﬁﬂ‘ﬂ@ﬂlVIULLﬂz
Yaalan uANIIUNTEAY qmamnwwfwﬁuﬁ% QAANMNTIUE qmmwmmﬁ%"aaéf’waw gnaminssuds gnavinssugalle
g19 gREVNIIIATING gRamnsTNesde gnamnssNene (insdifnwinazgauuenaniui)

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.A8T  LANQAAIMNTTY 2 2 (2-0-9)
CM487  Industrial Chemistry 2
Wsdunau : lagAnyn A.486
Prerequisite: Have taken CM486
UfAToneiuaznszurunmsmaaiiuuusiieg Aldlugramnssy waluladuasiedesdefldlunsruiunisaily

o

SERUgRANMNTIN QAANTIETANd s wi lavzuaznisyulave ansiafininnues difuuaswand aretu wa nn
ay uazansdnilen nisindiouuazdden nszay Gilouazdme mandniszi qmammsmfwma

Chemical reaction and various chemical process used in industry, technology and instruments for
chemical processes in industry, industries of ceramic, glass, 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.

ALLA90  AuUaenfuyNAlinazN1IIANITTeNdsSunII 2 (2-0-4)
CM490  Chemical Safety and Waste Management

AU : WEfAnYT m.122 %3 M.123 U3 M.127

Prerequisite: Have taken SC122 or SC123 or SC127

mmil,ﬁyaaﬁuiumiﬁwmﬁumimﬁaéwaﬂaaﬂﬁa dudinaznisiauivanshiv audfnaznisianuduansha
AansinUisen audRuagnisiaudvaisiie gunsaldesiudunsgdiuyana n1sduundssnnuazaainaisiall
nansteyannulasadevesarsiaiiszuunisdaivaisiaiisunsie n1sdnnisvendsdunsie fesufuiRnisiaiang

wnspuaNvasaiy NMvheuluieslfuRnisieiiegeUasnsdie ssUUnISAIUANETIMINITTLLAZIBNITIANISIUAD WA
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vhau ngvne anasgulazdetidy MansanaeumuUasnisuaznsUstfiuanudsaaedl wnufoRlunstesty
gURmnINaTLATURTIY

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.

ALLA9T  AuNuIMIwAL 1(1-0-2)
CM491  Seminar in Chemistry
IeRuneY : wefiner AN.202 AN.211 AN.321 way AN.331
Prerequisite: Have taken CM202 and CM211 and CM321 and CM331
msfunhsusdeyaieiuideiinaulomand msiiaussiofiusyyuduaun

Literature survey on interested topic in chemistry, presented to seminar committee.

ALL492  Tasesuiduiail 2 (0-6-0)
CM492  Research Project in Chemistry

JvsAuneu : aeauls AX.390

Prerequisite: Have earned credit of CM390

msfouasmsuidamaneglinsquaresenaseiiuine fimsvaassdunii uasAumdeyaanumasdu niou
Hedeseanise

Research and problems solving under supervision of supervisor, experimental and searching

information from various sources. A report is required.

ALLA96  ANauLAdl 1 (itfeand 150 Hala)

CM496  Chemistry Internship
0IRUNeY : Wefinyl AN.202 AN.211 AN.321 Way AN.232
Prerequisite: Have taken CM202 and CM211 and CM321 and CM232
msBeuiuaryszaunisaimehaulumsindmiedaueuiuasinusnsussgndlinguie fullgm

[

W3uenvieadsu anuiilnnuernfuniienusenis esdnsneisuieionsu MAead sstuiail Tuveresidely
aontunsfnwdug venuileatnuminedesssuaans dnAnwidesdidaluanisinulidesndt 150 4lus Janade
3¥AU S w3e U

Learning through practical experiences to develop knowledge and skills in the application of theories
to actual problems in a non-classroom setting. A placement can be at any chemistry-related governmental
offices, organizations or private sectors. Chemistry-related research at any institute other than Thammasat

University is also applied. Student is required to earn at least 150 hours of on-site works. Evaluation is done by S

or U.
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AN.497 Imnmuﬁ%’ammuqq 2 (0-6-0)
CM492  Advanced Research Project in Chemistry

deAuneu : refny AN.492

Prerequisite: Have taken CM492

msiteuaznsuitymiduienanin au.ao2 Tnadueaduimdelassndderissulmn fnsmaaosduaii
foya Mvimeamids wasnmshiausailuiivseyinms meldnsquaveserasdituinm

Advance research and problems solving from CM492 under supervision of supervisor, or starting a new

project of interest. Experimental, searching information from various sources, report and presentation in scientific

meeting/conference.

AVNANIZUBNEIVT

M.301  nsUszneumIauAnemansuazinalulad 3 (3-0-6)
SC301 Entrepreneurship in Science and Technology
a 2 v 13 a  aa a a TR a 1 = & v
LLU’Jﬂ@ﬂ’]iLU‘LJ%IUi%ﬂEJUﬂ’ﬁ amﬂasnawmumuqam aﬁmaLﬁmq'ﬁﬂf\]mawmmqmﬂm ﬂ’liﬁﬂ@’]ﬂ’é’mwm’ﬂ‘lﬁ
ANUSUBIRNUALIAUNITRULAZNITAMU NITAAN NMIHER NITUTITNINEINTUYBE NITTATIUNLGIAY kaedin1sAnyg
NUUBNANIUN
Concepts of entrepreneurship, Structures of business plans, Starting up or Developing business,
Feasibility study, Basic knowledge on finance and investment, Marketing, Production, Human resource

management, and Developing a business plan. and field studies.

Nv.282  Fuadl 3 (3-0-6)
BT282 Biochemistry

deAunay : refne M.112 wag wefnw) .127

Prerequisite: Have taken SC111 and SC127

Tassadie audd nihfuazunumnisdanmeesanstaliana wunvuedduvesailulewnsm Tusiu 3T uas
ninflaaddn saunamanivesoulel nsvuaumaniuauitiuwmueddy evufidesturestugimnssy weluladTinm
waznsUszend

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  UURNIsTLALl 1(0-3-0)
BT284 Biochemistry Laboratory
0IRUNDY : WEFnYT N.282 NIaAnwInTauiu n1v.282
Prerequisite : Have taken BT282 or taking BT282 in the same semester
UURNSESuYinyenamguvein nv.282

Experiments related to the contents in BT282.
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