N7 2-2

nangaInemansadia a1 Isuai

4 a
o3y maza1vIm

A 15 a v A =
a1 lng ORI AMNFNAATUUNG (1AN)
A =
FOYD IMN.U. (1)
[ 4 <
MYIINYHY ¥oIA Bachelor of Science (Chemistry)
A )
YYD B.Sc. (Chemistry)
USranvesriangns

a @ a [ ~ a Ada sldy k) =
Na@um@nmizﬂuﬂ‘%mﬂunmmmnsmmwummgwugmmumumuﬂsaummgm

¥ &

a o . 4 4 a ua
wal wasinnye luAalssea 21 ﬁmWinﬂszﬂﬂmmmguuwugmﬂizaumsmmﬂmsﬂgm uag

Q Q

f)
= a a J @ 79 9y < = Yy Y 1
Mﬂ'JTJJﬁ']iJ']ﬁﬂGLUﬂ'lﬁﬂﬂ'JLﬂ313W Llagﬁ\iLﬂﬁ']gﬁsllﬂgallﬂ@ﬂ']\uﬂuﬁgﬂﬂ LLazmiJ”limiEJugblﬂaﬂN

v
1Y A

ABILOIAADATINTINNINAUTTTN 9305550 LAZIIANANAADIMNTN UANUTURATDUADALIDILAZ

SARGEY

HadnEMsBauiveandangns

Y Y o

PLO1 o5 wanuimaail Idgndesaunanizms

Y

A

J 4 ] [}
PLO2 lFmsialigilnssinaziasoiionuni lned1agndsanazasasy
PLO3 1iammmanszuvilsznugunmndrguesdesjiamsuaz Issnugaavng sy
9 9 a I'4 ana a 4 9 a2y Y
PLO4 I¥anuinundiamdaitazada lumsiniziuazlszuranadoyanunil lnodegndos
79 Y ) oA Aa 2 &
PLO5 1szgnaleanufimountyimaninietymininayuanao1ulsznounsuuiugIuves
IMAUAZHA
76 9 A S A Au A ' ] P Y A
PLO6 Yszgnd IFnszuaumsnainemansvionszuaumsiveeu llgmsadwesannuinio
UIANTTY
) = A Y 9 A v A " A
PLO7 TsmaTuTagansaumalumsavauteyaioilsznoumsdaaulasgalimanauazedian
ANUSINENALIAUID
A o k) [ Y 1 Y
PLO8 @oensuaziinauodroniy Insuazniwdings ldeggndsanazasannumug
PLO9 finnusuiaveuasauenaz denuuazlfinauliaoandesamndanasugnaneiioy/a
a o 4 [ o A
S2BUNTUDI0IANS /AN VN YYAVDING WY

a ) ) o a YA g A A o '
PLO10 MﬂW’J%@uHL’dZ@GHM ﬂauiuﬂammmmummgau mmmmemgﬂuﬂmwauﬂﬂq

0o < A J J
ﬂ’J']ﬂJﬁ']lﬁﬁ]ﬁif)lﬂ']ﬂigﬁQﬂGUﬂ\i’f]\‘]ﬂﬂi



Tnssadandngas

NIUHHILINTINNARAKANGAS 121 HEha
n. vaase3ndany il 30 wWvIeha
= ¢ ¢ A ¢ 1A
aszh 1 maninsznuazdseleyinnounyud 4 vivhehn
14 o o Ad A
001-102 ANAATNIZIIFINUMINBININGITY 2((2)-0-4)

The King’s Philosophy and Sustainable Development

A A o
388-100 Q"llﬂ13$!W@!WE)H3J1§‘HEJ 1((1)-0-2)
Health for All
315200 UsgTemiinounyud 1((1)-0-2)
Benefit of Mankinds
d' I = aa d'cu a v a
a13¥n 2 ﬂ'J]N!‘lJHWﬂ!Ni’N!!@%‘U]ﬂTI U 5 UUHIUNA
A Aa
895-001 WALUDINA 2((2)-0-4)

Good Citizens

950-102 H3nfia 3((3)-0-6)
Happy and Peaceful Life

a13zdi 3 maiudisznoums 1 vivogha

001-103 ledeganuiludilsznouns 1((1)-0-2)

Idea to Entrepreneurship

d' v v Y 1w Yaa v v a
miz‘n4msegama§mmu uasnIznIna 4 HUIIENA
U | Y 1w
NIDYLIIIMINU
aa 1
315-201 FIQUNIDUINA 2((2)-0-4)

Life in the Future

Yaa v
nMIznINag

345-104 iumaTulagavia 2((2)-0-4)

Digital Technology Literacy

a3z 5 MIRABITTUY MIAABIATINLIBZH DY 4 wEnA
MINABITZUY

315-202 msaanumsldvaua 2((2)-0-4)
Thinking and Reasoning

MSAATINTINZUAZAIAY
315-100 MuIaAall 2((2)-0-4)

The Art of Computing



a5t 6 MywazmMsFems
Thdeniounnanszan il

890-001 AIIANILNIHIBINOY
Essential English

890-002 19N IuFIAIza1IU
Everyday English

890-003 Mu18angENTenlY
English on the Go

890-004 MHIVINHHYAAINA
English in the Digital World

890-005 MHIOINYHITFIIVING

English for Academic Success
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Keeping Fit: Enjoy Healthy and Happy Life
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Singing, Playing, Dancing
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Rhythm and Song
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Drama and Self-reflection
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Appreciation in Thai Language
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Creative Drawing
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English Conversation
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Study Skills in English for Higher Studies
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Reading to Write in English
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English for New Generations of Consumers and Entrepreneurs
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Writing for Job Application
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English for Job Interview
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Google Translate Me
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English Twenty-Four/Seven
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English for Digital Literacy
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Winning English Test for Employment
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Winning English Test for Higher Studies
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Japanese Conversation in Daily Life
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Japanese Conversation in the Workplace
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Malay Conversation in Daily Life
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Malay Conversation for Tourism
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Korean Conversation in Daily Life
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Korean Conversation in the Workplace

o X g

891-050 MBUYIDIUULUDIAU 2((2)-0-4)

Basic German

A A a ' A o A a A a = & A

Ll,a3La@ﬂl,iEJuﬁEJ’J‘H'HﬂﬂﬂQEJ’Cfﬁ%‘V]ﬂTWUﬂWiﬂiﬂﬂﬁﬂ’J"]ﬂm@ﬂﬂl@\‘]WiJ’Jﬂ’J‘]ﬂﬁﬂ‘]eﬂ‘Vl’J]l‘]J‘V]
a a 1 A @ o ?x‘f g 9 o a =2 Y
Lﬂ@ﬁauiuﬂmznmmmn 9 GﬂiJ‘VI‘Viaﬂ@:ﬁiﬂTVi'LlﬂVI\‘]uG]EN@iﬁﬁ?ﬂﬂi‘lﬂﬂ]ﬂ‘u@ﬂ‘iﬁlﬁlﬂ?"]ﬂﬁﬂﬂW]’JUI,‘]J
= ] <3 IR @ a [ a J o ] a A
SHINTU mmmu%aumﬂquaﬁﬂywm"lﬂum’mmaﬂﬁwmumum ATUIU 4 TUIYNA Iﬂﬂm@ﬂ

a 1 A A a 1 g
31YITIVINNQN mymazmsﬁammazmsaswwma"lﬂu

001-131 gUAIEMYLAZIN 2((2)-0-4)
Healthy Body and Mind
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Natural Therapy
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Key to Nature
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Safety Life from Toxic Substances
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Drug and Health
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Applied Science for Life
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Science and Technology in Daily Life
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General Principles of Law and Judicial Process
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Taxation and Life
ansuyseyunuanuilunaiiio
Human Rights and Citizenship
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Psychology of Love
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Ethical Philosophy
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Art of Communication in Thai Language in the 21st Century
M3 1Fnu Ing

Thai Usage

M Inesweie
Contemporary Thai Language
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Communication Skills
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Thoughts and Communication
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History in Movies
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Drawing and Painting
Aadznuanugy

Art for Happiness
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Arts in Multicultural Society
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Contemporary Arts and Culture
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Creative Tourism
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Volunteer tourism
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Learning through Backpacking Trips
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World Heritage Journey
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Fat to Fit
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Wisdom of Living

U, HUINIBFURWIZ 85 WUENN

1) mjﬁwﬁmnmm%ﬁugm 25 WU

322-101 UAAQAH I 3((3)-0-6)
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General Chemistry II
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General Chemistry Laboratory I
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General Chemistry Laboratory 11
330-101 MaN¥IINGT 1
Principles of Biology I
331-101 URamMsnan®IImen 1
Principles of Biology Laboratory |
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Fundamental Physics
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Applied Physics in Physical Science
333-101 URTAMsHANdAugY

Fundamental Physics Laboratory
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Techniques and Instrumental for Qualitative and Quantitative Analysis
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Management and Quality Assurance System of Laboratory and Industry
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Physical Chemistry I
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Physical Chemistry II
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Organic Chemistry I
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Organic Chemistry 11
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Inorganic Chemistry II
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Quantum Chemistry and Molecular Spectroscopy
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Organic Spectroscopy
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Environmental Chemistry
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Seminar in Chemistry
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Organic Chemistry Laboratory
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Inorganic Chemistry Laboratory
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Physical Chemistry Laboratory
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Chemistry Job Training
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Cooperative Education I
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Principles of Biochemistry for Science Students
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Organic Synthesis
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324-101 tadinly 1 3((3)-0-6)
General Chemistry I
519 VIS oUNOY: -
Prerequisite: -
o o Y4 9y aAa a o = I I @
YN ﬂ%lﬂﬂlﬁlﬁ/‘lu‘ﬁ Iﬂi\iﬁiﬁﬁ]%@ﬁm ITUUNIDDAN WUDTSIAY mmumuazmmumaamgm
Llﬁ)ﬁ ﬁ15ﬁ$ﬁ1ﬁlllﬁ$ﬁuﬂwaﬂlﬂﬂﬁ1§a$’éﬂﬂ ﬂlﬁ]ﬂlﬂﬁﬂuﬁgﬂﬂﬁﬁﬂﬂﬁ amgamﬁ NIA-LUE
Introduction; stoichiometry; atomic structure; chemical periodicity; chemical bonding; solids and

amorphous solids; gases; solutions and their properties; liquids and colloids; chemical equilibria; acid-base

324-102 1ndinalal 2 3((3)-0-6)
General Chemistry I1
TIMTIAUEsUNoU: 324-101
Prerequisite: 324-101
4 4 9 a a 9
QmWWﬁﬁ1ﬁﬁi ﬂauWﬁﬁ1ﬁﬁiLﬂ§j amgamwmaium ﬁllﬁ]ﬁﬂ15’6’13ﬁ1ﬁllmgﬂ15lﬂﬂﬁ1ﬂ“}ﬂ%ﬂu
a o Ja % = aa A J
ﬁmumum%uuamﬁﬂizn@ﬂﬂ@aimu%u LﬂlIUl‘V\lVa\h IUDUNTY
Thermodynamics; chemical kinetics; aqueous acid-base equilibria; solubility and complexation

equilibria; transition elements and coordination compounds; electrochemistry; organic chemistry

324-211 1Al HUNTE 1 2((2)-0-4)
Inorganic Chemistry I
F1OIPNNAVEIUNOU: -
Prerequisite: -
autiamumnasgauiamaniivay Inseai9818naT o UV T AUNTUTTU 1T AT
Tasead1anan voaudaetiunis
Chemical periodicity; Chemical properties and electronic structure of transition elements;

chemical forces; crystal structures; inorganic solids



324-221 AT aHEnd 1 2((2)-0-4)
Physical Chemistry I
5182%19AVITOUNDU: 324-102

Prerequisite: 324-102
@ A s A s A o
UNTIN QUHWATNT sEUUNNatgeInlsEney HAZANAAANINNIN TUAQUDITSUD
a Q( d‘ ) LK% o o
Uigns arsazated lulyani 'l ipmnaugavesasazae

Real gas; thermodynamics; systems of variable compositions and chemical equilibrium; phase

equilibria of a pure system; solutions of non-electrolytes; phase equilibria of solutions

324-222 1ndmalang 2 3((3)-0-6)
Physical Chemistry 11
5182¥ 1A VITUNDU: -

Prerequisite: -

[ a aan o A 1w a aan aaa J
oasimanalgnieuaziaiehiinasesainmanalgniel na lnvewlisen inlinoanosa

k4
=\

winuEn Tiuad

Rate of reactions and factors affecting reaction rates; mechanism of reactions; colloidal chemistry;

surface chemistry; electrochemistry

324-231 1ARBUNIE 1 3((3)-0-6)
Organic Chemistry I
5182¥ 1A VITUNDU: -

Prerequisite: -
@ a o o 4 o
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aan o aan a i ] I o a 4
Ugnsensvia Ugasemsan msnlasunyensuvesassznoudunid
Structure and bonding of organic compounds; classification, nomenclature and properties of

organic compounds; stereochemistry; organic reaction mechanisms; nucleophilic substitution at saturated

carbon; elimination reaction; addition reaction; functional group interconversion of organic compounds

324-232 103D UNIE 2 3((3)-0-6)
Organic Chemistry II
5182¥ 1A VITeUNDU: 324-231

Prerequisite: 324-231
aan 4 a aan aan
Ugnsevesanslszneumiveiia dgnsenvesasilszneunsugma Ufnsevesansilszneu

o Tsinan Ufnseunes laadn nlivesasdd Tuana



Reactions of carbonyl compounds; reactions of conjugated compounds; reactions of aromatic

compounds; pericyclic reactions; chemistry of biomolecules

a : ° v a J
324-240 !ﬂﬂuﬂ!!ﬁ%!ﬂ%i’)\‘lﬁi’)ﬁ1ﬁ’iﬂf’]mﬂ1Wl!ﬁ$ﬂ%ﬂ1mﬂlﬂ’i1$ﬁ 9((7)-6-14)
Techniques and Instrumental for Qualitative and Quantitative Analysis
o a 4 ann a a
UﬂuTlle!.ﬂﬁ’)!ﬂﬁ%ﬁ ﬁuﬂﬁlﬂﬁﬂlﬂﬁﬂ{]ﬂﬁmﬂﬁﬂ-mﬁ N1INNASNDU ﬂ"liLﬂﬂﬁ"list'\icla)'}’f)u
aaa A J J éj = o
ﬂ;]ﬂﬁt’ﬂiﬂ’é]ﬂ% ﬂﬁvl“nmiﬂﬁWﬂ?iJ']ﬂ!ﬁ']ﬁL!ﬁ%ﬂﬁ‘]Jﬁgfgﬂﬁ WUIIUMTUINTT NEHY annN1T
4 s axa s o
s1eazdoaueanIoslonarmIlszgng 35 unszrnedn Ing W Tamas wil I unalasaninn
= a A = a oA 9 a a A A Y a 4
317‘Illa$ﬁﬂ’mIﬂﬁiﬂi‘l/lﬂﬁ‘l/\lﬁi]ﬁiﬂuggﬂ TJQ‘UG]ﬂ']'iﬂ']umﬂuﬂﬂ']i’)!,ﬂi'lgﬁﬂlﬂﬂ’)‘llﬂﬁ NITAUATICH
Joyanuana
Introduction to analytical chemistry; acid-base equilibria; precipitation; complexformation; redox
reactions; titrations and applications; basic separation methods; instrumentation theories, principles,
descriptions and applications; analytical methods based on spectrophotometry, electrochemistry, gas

chromatography and high performance liquid chromatography; a laboratory course dealing with related

analytical techniques; statistical data analysis

324-311 1ndlfium3t 2 3((3)-0-6)
Inorganic Chemistry I1
51021119A VI suUNDU: 324-211
Prerequisite: 324-211
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d & =} Ia Y a g
ﬁiJiJW]iGUf]\ﬂiJLﬁf]mm$W@ﬂﬁﬂﬁ:ﬂﬁﬂluﬁﬂymlﬂﬂu Lﬂlliﬂ@'f)iﬂlu%u!m&dﬁﬂi$ﬂf]°]JL°lN°li'é)u
ad a a 9 aan 4 v a
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UNTUFFU

Molecular symmetry and point group; Term symbol; coordination chemistry and complex

compounds; electronic spectra of coordination compounds; reaction mechanisms; organometallic

compounds of transition elements

1 v d

324-314 InssadasazmsasivaeuilesduvesTageHunsd 2((2)-0-4)

Structures and Basic Characterizations of Inorganic Materials

TIMTAVEIUNOU: -

Prerequisite: -

9 = 1 4 =2 [ dy v A

Iﬂi\iﬁiﬁﬂﬁﬂ ﬂfl”liJlliJﬁiJisljimﬁUi’NNaﬂ ATALAIVDILUI UNUN NN MITIRIIUUVDISIT
<3 4 =2 Y Jda 3 a du A I 4 o
LONFUDIANINAN ﬂa@mam‘iﬁumaﬂmau IWi‘]J’JLﬂ‘i'I$°I’i5\‘1ﬁLﬂﬂ“]ﬁ%ﬂ‘U%qaﬂ'lﬂ

Crystal structure; crystal defect; solid solution; phase diagram; x-ray powder diffraction; electron

microscope; x-ray probe microanalyzer
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324-315 S5m3Failananazinsesieluaiaiunad 2((2)-0-4)

Physical Methods and Instruments in Inorganic Chemistry

51021119V oUnNDU: 324-311

Prerequisite: 324-311

o 9 a = a A d ~

‘ViaﬂﬂﬁLlﬁgﬂ"lillfﬂaNasll’qu.a‘VI'NL“I/]ﬂ’L!ﬂﬁL‘]JﬂIG]iﬁjﬂﬂﬂlﬂ\iﬁﬁﬂﬁzﬂﬂﬂﬂuuvﬁﬂ YU 87-
aa Aa a ad a\ J A o o ad a a2 Jd
EGIIEG] @uﬂi%ﬁﬂ ezaﬂﬂiauﬁﬂmﬂwuum HaUNIDDT Lf’]ﬂ“miﬂjwjﬂflmﬂﬁﬁﬂu HIANQYTLUN

a 4

udans Tasuuues uazuuaanInsa Ind

Principle and data interpretation in spectroscopic techniques for inorganic compounds eg. UV-
visible, infrared, electron spin resonance, Mossbauer, X-ray photoelectron, nuclear magnetic resonance

and mass spectroscopy

a d e
324-316 msoiiunsduazmsilszgnaly 2((2)-0-4)
Inorganic Chemicals and their Uses
FIINLIAVISoUNDU: 324-311
Prerequisite: 324-311
asonunssnimsi I 149)se Temined e o mnmsldluaialsziriulndan lsuda
Y
M3 IFRNIEN
Utilization of inorganic chemicals in various ways ranging from common ones found in daily life

to more advance usage in special application

324-317 wfiggls laanariioadiu 2((2)-0-4)
Introduction to Supramolecular Chemistry
F1OIBNIAVITOUNOU: 324-232 1Az 324-311
Prerequisite: 324-232 and 324-311
a dy d' Y = o = 1% an 1
L!uﬁﬂﬂwui”luLﬂfJ'JﬂTJLﬂ?J“IjTJi”IT?JLﬁf]ﬁ msamﬂmaqa ﬂ']'iﬁﬂ']slW?JuﬁiﬂiﬂWﬁgﬁ'JNIﬂJmf}a
14 4 o o [ a d o an 1
Tead-naa laaddmsuuan looou noulovou uaz Tuanadunid ouasnaenszrin luanalu
14 ax o [ [ an 1
58‘1J1J°]g"].]'§11‘“!ﬁf}ﬁ ﬂi%ﬂ?ﬂﬂ?iﬂi%ﬂ’ﬂﬂqmﬂﬁ ’J‘ﬁ'VINfananﬁ?ﬁﬁﬂﬁﬂkl']ﬂu@ﬁﬂﬁﬂ']iZW'JNTJJLaQa
9 ¥ A A A
Msoonuu tazilszynaldnseslomagilsi Tuana
Basic concepts of supramolecular chemistry; molecular recognition; study of hostguest
interactions; hosts for cations, anions and organic molecules; intermolecular interactions in supramolecular

systems; self-assembly processes; physical methods for studying molecular interactions, design and

application of supramolecular devices
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324-318 M3 aFo Utz v TR HUNTNamAT U atiazen 2((2)-0-4)
Complexes and Inorganic Solids for Clean Technology
FIINTIAVIEOUNDOY: -
Prerequisite: -
(Y] 1 aan a 4 &l a 3 a o 1 o 1 4 a o
ﬁ?tﬁﬂﬂgﬂﬁﬂ%“ﬁﬂllﬁﬂ EFAALFDINGY MTIUUNHUDIANT ﬂaklﬂﬂﬁ“ﬂ%ﬂuﬂ LBAQULTIDINAY
=~ 9 1 1 adg a A A o I o
HUUTYDN NTHINTUDLIANATOU ‘1J53ﬁ“VI‘ﬁﬂWWSUE)\‘lﬂﬁL‘]JﬁfJ“LJWﬁQQWUL!ﬁQLﬂuWﬁNTULIWﬂW
Photocatalysts; fuel cells; catalytic poisoning; bifunctional mechanism; dye sensitized solar cell;

electron transfer; efficiency of light-to-electrical energy conversion

324-321 indindeudnuazaninalnilizelaana 3((3)-0-6)
Quantum Chemistry and Molecular Spectroscopy
518735 1A VT IUNDU: -
Prerequisite: -
= % Y 1 = % Y ) Y = =
nouRAIRUANANBIN N Ao UANaNE TN Wuszial aulnInsalnd

Old quantum theory; modern quantum theory; chemical bonding; spectroscopy

d d aa
324-324 wanmansndisazmalszgnalimlnseadieans 3 §a 2((2)-0-4)
Chemical Crystallography and Application for Three Dimensional Structure
F1IBNIIAVFTOUNDU: 324-102
Prerequisite: 324-102
L7 v J = U a = v = a
FUUAVDIS TN NanuazaIulsZNoU IMALANMSANNAN NMTIAAIVOINAN LAANHULY
J 14 1 a A a 1 [ J a 14
UIUIT ﬁNNW@ﬁVITQNﬁﬂﬁWﬁ@]i ﬂé:liJﬂigll HAANTGUUUFIUNAY NRUDIUUIND ﬂii%ﬁi\lﬁmﬂi
1 [ 4 o 1 a 4 an o
msaenuuvesidend msld TlsunsuaioluilumsimszdmIaseadie 3 16 madszgnaldlu
9 A 1 I =2 A 1 A
ﬂ?iﬁ?jﬂiﬂﬁiNﬁTi%uﬂﬁN 9 °lugﬂuummummaﬂmm YU TNLﬁQﬁﬂJ’ﬂQﬂW ?ﬂi‘ﬂi%ﬂﬂ‘ﬂiﬂ@@iﬂ
Y [} a A J a @ 4 a A Yy 9 9 = a
IHYU ﬁ?iiﬂi\‘ﬁﬂﬂiﬁﬁg-ﬂu‘ﬂiﬂ HAZ FTHAANUNTITNYIAN NMTHUAUVDYAFIUVDYARNANUIUITIA
X-rays and properties; crystals and composition; crystallization technique; crystal systems;
Bravais lattices; crystal symmetry; space groups; reciprocal lattices; Bragg’s law; Miller indices; x-ray
diffraction, data collection, the use of modern software for three dimension structure analysis, application

in structure analysis in single crystal solid form such as drug molecules, coordination compounds, metal

organic framework and natural products; international crystallographic database survey analysis



324-325 maveuldsunsuansuinmal 2((2)-0-4)
Programming for Chemists
5182¥ 19 VITIUNOU: 324-101 LAg 324-102
Prerequisite: 324-101 and 324-102
g =1 Lﬂ' [ [ o Y o o Y 4
nugumsveu Tsunsuiesudyaunnglniaisug dyaaazgilnisisug msdszyna

=\
RRIGEY

Programming basics for sensor signaling; signals and sensors; applications in Chemistry

Y] a a ala d
324-326 TV NIANMUATITINGN 1 2((2)-0-4)
Special Topics in Physical Chemistry I
FINTIAVEUNDOY: -
Prerequisite: -
v 9 A o v A A Aa aa 4
‘Vi’JﬂJ’l’)Li@\WI‘LlﬁllfJVIH']ﬁHGLWVINLﬂ‘JJLGNWﬁﬂﬁ

Topics of recent interest in physical chemistry

Y] a a al|a d
324-327 ¥vediaManimalans 2 2((2)-0-4)
Special Topics in Physical Chemistry 11
F18I51AVFsUNOU: -
Prerequisite: -
v 9 A o v A A Aa aaAa 4
ﬁ?ﬂlﬂli@\iﬂuﬁﬂfJVIH']ﬁHGLWVINLﬂNLGNV‘Iﬁﬂﬁ
Topics of recent interest in physical chemistry
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324-331 antlpInsalnvesasdunad 2((2)-0-4)
Organic Spectroscopy
519IHIA VIS UNDY: -
Prerequisite: -
nanmsvesdanstllemadadia sursusa dundesuunmans Tyuutazuyaa)n Inse
Tnd) M3nsz Inseadavesansisenoudunss

Principles of ultraviolet-visible, infrared, nuclear magnetic resonance and mass spectroscopy;

structural determination of organic compounds
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324-332 naln a3 uniiounsa 2((2)-0-4)
Organic Reaction Mechanisms
FINTIAVIEOUNDY: -
Prerequisite: -
o = aaa Aaa A J 4 14 a J¢ aaa =
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Principles of writing organic reaction mechanisms; kinetics and thermodynamics of organic

reactions; organic intermediates; factors affecting stereochemistry of important reactions

a o d a
324-333 HAANUNTIINYIA 2((2)-0-4)
Natural Products
IIINTIAVEOUNOU: -
Prerequisite: -
o a [ J a 9 =% Q"‘ =1 [ 4
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Classification of natural products; spectroscopic data; biological activities; synthesis of natural

products; utilization of natural products

a (v d

324-334 INNOUNILFTUNTILT 2((2)-0-4)

Organic Synthesis

3185 1NAVFIUNOU: -

Prerequisite: -

@ J a [ 4 a A o ad (Y aan Ao o
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Criteria and techniques in organic synthesis; disconnection approach; important reactions in

organic synthesis; functional group interconversion; protecting groups; stereocontrol; design and synthesis

of simple organic molecules
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324-335 Jaginludunse 2((2)-0-4)
Organic Nanomaterials
51021119AVIToUNDU: -
Prerequisite: -
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Fundamental of nanomaterials; fabrication and characterization of nanostructures; applications of

organic nanomaterials
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324-336 TV NIANMUANDUNIE 2((2)-0-4)
Special Topics in Organic Chemistry
FINTIAVEUNOY: -
Prerequisite: -
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Topics of current interest in organic chemistry

324-341 m‘fuﬂiwﬁmamﬁimﬁm%‘mﬁa%uga 2((2)-0-4)
Advanced Instrumental Analysis
F1011AVITOUNDU: 324-240
Prerequisite: 324-240
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50
Applications of advanced analytical methods based on absorption and emission spectrometry,
atomic and molecular photoluminescence spectrometry, ion-selective electrode, voltammetry, applications

of electrochemical method for chemical sensor, principles in flow based analytical techniques and

chromatography
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324-342 myaanzdinsounsdluileutSunatiealuersuaz daunaden 2((2)-0-4)
Analysis of Trace Organic Contaminants in Food and Environment
318IB1NAVFIUNOU: -

Prerequisite: -
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Analysis of trace organic compounds in food and environmental samples, chromatographic

technique, instrumental analysis, statistical evaluation of results
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324-343 FIVONAYMAANIATIZH 1 2((2)-0-4)
Special Topics in Analytical Chemistry I
51675 19A VT IUNDU: -
Prerequisite: -
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Topics of recent interest in analytical chemistry
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324-344 FUNIANMUANINTIZH 2 2((2)-0-4)
Special Topics in Analytical Chemistry II
FIINTIAVEUNDOY: -
Prerequisite: -
v 9 d’ [y v td' 1 AaAa 4
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Topics of recent interest in analytical chemistry

324-350 msdamsuazszuulsziugaumnve el fiianmsuazlsenu 8((7)-2-15)
QAATHNITN

Management and Quality Assurance System of Laboratory and Industry
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Proper methods of transportation, storage, handling and disposal; laboratory safety; laboratory
management; laboratory design; the management of laboratory waste and possible harm in laboratory;
chemical risk assessment; chemical safety act; quality system in testing laboratory, quality assurance in
chemical and testing laboratory; introduction to basic metrology; introduction to method validation;
operation management in manufacturing sector; quality assurance follow ISO; some chemicals industries

in Thailand; hazard prevention and control in occupational health and safety; standard and law on

occupational health and safety
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324-351 WadNHNNNL@9NINBINIA 2((2)-0-4)
Alternative Energy from Biomass
518I51AVFsUNOU: -
Prerequisite: -
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Overview of alternative energy; chemical structure, properties and potential of biomass; processes
and technologies of biomass conversion; analytical techniques related to the study on energy and fuels

from biomass; information and current situation of biofuels and biochemicals industries

324-352 NN 31L09A UMY MATLAB 2((2)-0-4)
Introduction to MATLAB
IIINTIAVIEOUNOU: -
Prerequisite: -
‘ﬁug 11!15@%@%}1!& M35V MATLAB Image processing Graphical user interface (GUI) Lagn19
s2ynd 1% MATLAB
Introduction of MATLAB; Image processing, Graphical user interface (GUT) and application of

Matlab

324-353 BanMINANITOU 2((2)-0-4)
Principles of Corrosion
5102119A VG oUNDU: -
Prerequisite: -
[ S Aara 4 a 1 @ 1 14 a 4
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J [ 1 = [ [ 1 = Y v 1Y
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Y
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Fundamental chemistry, physics and metallurgy underpinning corrosion process; thermodynamics
and kinetics of electrochemical corrosion; corrosion protection and material selection; cathodic protection;

passivation; corrosion inhibition and protective coating



324-354 1ndlAUIAADN 2((2)-0-4)
Environmental Chemistry
IINTAVEUNOY: -
Prerequisite: -
3 k4 IS Y a ? a A a
ﬂﬁ’].]i%Qﬂﬂﬂ’NJJE“VINLﬂiJﬂ‘U‘]jinﬂﬁﬂTJ&L’mafJiJ VANHNNDINIA U1 AU WHINYINN
' 4
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Applications of knowledge in chemistry to environmental problems; air, water and soil pollution;
basic environmental toxicology; control and prevention
v Y A = d
324-355 ¥vetiiymanilszyna 2((2)-0-4)
Special Topics in Applied Chemistry
FIINTIAVEOUNDOY: -
Prerequisite: -
v 9 d’ [y v td' 1 =\ 4
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Topics of recent interest in applied chemistry

324-381 aunMIMAUAN 1(0-2-1)

Seminar in Chemistry
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Condition: Must enroll at least 6 semesters for normal course ﬁ%@ at least 5 semesters for
cooperative education course

indn i FununInmsmaniiluidesafluiaulalutdgiu viemssunulni 9 Tae

IS A

Yy 9 A a v ° a Y~ y A
ﬂuﬂﬁT%Tﬂ’NﬁﬁTﬁmﬂﬁi@Uﬂﬂ??ﬂ’)ﬂﬂ?ﬁ?ﬁﬁi‘ﬂ!ﬂﬂﬁﬂ]f’)x‘lllﬁzuﬁﬂf’]ﬂﬂﬁTﬂsluGBULiﬂUﬂTﬂiﬁﬂTi%LLuZ
11N91158

Seminars given by students on chemistry topics of current interest or new findings from chemistry

or scientific journals followed by further discussions in classroom under guidance from staff

325-101 dfnamsndian’ll 1 1(0-3-0)
General Chemistry Laboratory I
519311IAVIFoUNDU: 324-101 W3 0I5 BUAILNY
Prerequisite: 324-101 or Concurrent
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Significant figures and glassware selections; identification of compounds by paper
chromatography; semimicro qualitative analysis of cations and anions; crystal structures of metals and

ionic compounds; freezing point depression; chemical equilibrium; pH measurement of acid-base solution

325-102 U{uamsndinglal 2 1(0-3-0)
General Chemistry Laboratory II
5102 MAVEeUNDU: 324-102 HIDEIUAILNY
Prerequisite: 324-102 or Concurrent
9 @ = 4 = s A a o
megammﬂaamammﬁwmu L‘V]E)'th!ﬂiJ IAUNAMNTATIAY ﬂﬁ’llﬂi'lgﬁjﬂﬂ‘lﬁiﬂﬁﬁ 11D
= J o 4 ~ 9 Aann aa @ 4 a 4
InmsauuuSaend e suazarsazarei ldanignse lalasasa msdunszviuazinizd
a [] d @ a 4
msdszneudedou il vl minadeunylanduvesaisounso
Chemical safety data sheet; thermochemistry; chemical kinetics; volumetric analysis; redox
titration; buffers and solutions from hydrolysis reactions; synthesis and analysis of coordination

compounds; electrochemistry; test of the functional groups of organic compounds

325231 Ufidamaniidunsd 1(0-3-0)
Organic Chemistry Laboratory
IINTIAVIEOUNDU: -
Prerequisite: -
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Purification techniques for organic compounds; isolation of natural products; synthesis of organic

compounds; basic techniques for functional group analysis

325-301 matamsithuf i iy 1(0-3-0)

Basic Glass Blowing Technique

IIMTIAVEIUNOU: -

Prerequisite: -
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Chemical composition of glasses, some physical properties of glasses, types of glasses, glass
tubing, glass blowing apparatus, basic glass blowing techniques for scientific apparatus: cutting and

joining glasses, test tubes and small round bottom flask, T- and Yshaped three-way joints
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325-311 Hiamsniietiunse 1(0-3-0)
Inorganic Chemistry Laboratory
5103 1AVFeUNDU: 324-311 WIDEUAILNY
Prerequisite: 324-311 or Concurrent
o o = o a A " Y A A =
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Synthesis and characterization of inorganic compounds by spectroscopic techniques and other

related instruments.
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325-321 Ufiamsmiimel@na 1(0-3-0)
Physical Chemistry Laboratory
F18I51AVFsUNOU: -
Prerequisite: -
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Practical usage of conductivity meter, polarimeter, viscometer, tensiometer, and spectrometer for
determination of physical and chemical properties of substances; determination of equilibrium constant of
reaction and phrase diagram; determination of thermodynamic and kinetic parameters such as enthalpy of

reaction, reaction order, rate constant, factor affecting reaction rate and activation energy of reaction

325-399 mselnanumandl 1(0-6-0)
Chemistry Job Training
d’ = = 9 "9 1 = A "9 1 ] a
Nau"lm: amsmfmzsaumuaa"luuaﬂm”l 5 ﬂTﬂﬂTiﬁﬂ‘l&ﬂﬁi@lliJuﬂfJﬂ’N 92 1IN M
Condition: Must enroll at least 5 semesters or 92 credits
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Three to four weeks training in industry or department relating to chemistry approved by

institution and industry tour

325-491 Tasanumandl 1 3(0-9-0)
Project in Chemistry I
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Condition: Must enroll at least 6 semesters or 107 credits
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Practice in chemistry research

325-492 Tasanumandl 2 3(0-9-0)
Project in Chemistry II
ARTINVFoUADU: 325-491 13 325-493 H30 IABANUTAUYOLYBIHANGAS
Prerequisite: 325-491 or 325-493 or Consent of the program
= 0o A w =
Wnave luaivunil

Practice in chemistry research

325-493 awnofnm 1 8(0-40-0)

Cooperative Education I
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Condition: Enrollment at least 107 credits and preparation course for cooperative educationat least
30 hours
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Actual practice in public, private or enterprise organization; studying the real working system
relative to chemistry; developing occupational skills by integrating classroom knowledge with working
experience; work evaluation by academic advisor and officer of the organization; presentation of work and

complete report

325-494 aHiNOANYI 2 8(0-40-0)

Cooperative Education II
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Prerequisite: 325-493 or Consent of the program
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Actual practice in public, private or enterprise organization; studying the real working system
relative to chemistry; developing occupational skills by integrating classroom knowledge with working
experience; work evaluation by academic advisor and officer of the organization; presentation of work and

complete report
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l.ﬂi.maﬂuﬁ nﬂamuﬁ, Ph.D. (Chemical and Biological Engineering), U. of Sheffield, U.K., 2554
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