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CH 434 Structure and Applications of Inorganic Compounds
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CH 441 Introduction of Polymer Science
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AL 443 pdikazmalulagvesUlngduu

CH 443 Chemistry and Technology of Petroleum
AL 444 LATlnENMNTIY

CH 444 Industrial Chemistry

nguLANBUNTY

AU 450  YTeNLAENINALIBUNIY

CH 450 Special Topics in Organic Chemistry
AU 451 LPIBunIgFUATIZA

CH 451 Organic Chemistry Synthesis

AL 452 LANBUVSEUDIENTOTINTIA

CH 452 Organic Chemistry of Natural Products
nguaivieiand

AL 460  vteRiAunaATTSHENE

CH 460 Special Topics in Physical Chemistry
AU 463 UaAdsuaziAlS 9

CH 463 Nuclear and Radiochemistry
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CH 464 Physical Properties Testing of Materials
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AU 521
CH 521
Al 522
CH 522
AN 531
CH 531
AN 541
CH 541

EHpERIer

Advanced Analytical Chemistry
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Advanced Biochemistry 1
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Laboratory Methods in Biochemistry
ilefiuniddugs

Advanced Inorganic Chemistry
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Polymer Synthesis
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3.1.5 A195U185187Y

1) vaadvidnenill nagudvdnuaans

A 021 depumansludinuszdniu 3 (3-0-6)
wdeAunew: il
Anwusngmisainadepuiinedtesiunisaniinviiiauseinfukavingnisal

dAyeing o MAnTu Tuday lagldosdnnuiiasyuusansiudinumanslunisesuisuay

o ¥ g.JI = = d‘ U QQdI U v fv U U

AUl snsdnwiinisasunvasvesdanlvelulianduiusivdiaussaulan wag

s Teitymdsaugdiuusiing 9 Tulanadelvl

(U818 3 Talus UJUR 0 ke Anwicieawes 6 9alus/dUnm)

GE 021 Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite: None
Social phenomena in everyday life; application of concepts and
theoretical knowledge in the Social Sciences for the understanding and explanation of
social occurrences; changes in Thai society in relations to global society; analysis of
social problems in the modern world.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AN 022 8158555u1an 3 (3-0-6)
FuvsPunau: bl

WannNswazANUdITUsvetesessTudAy lulunlimans wasiud

MTusIsUMUYIvAamaUsEimansniavswasrednulanlulagiu

(U588 3 Talas UJOR 0 Talus Anwisnenues 6 Talay/dUany)

GE 022 World Civilization 3 (3-0-6)
Prerequisite: None
Development and relations of important civilizations in different
geographical and cultural spaces according to historical backgrounds and their
influences on present-day societies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AN 104 uyuduaydanndon 3 (3-0-6)
AwdeRunie: Ll
pudunnvesiyed AuaNnadvnssTuYAkasdnmngl ImuIn1sves
sy ey UssivdluaeTausssy mansenulumsvauiiddesssumfasszuuing
nszuIumsAnuazimaulaLiteldnldussloviannsneinsedisdue maiamesnedsdy
vuiugIumLTisTe s LA ATILAND N AT

(U338 3 LU UJUR 0 Talas Anwisenuied 6 9alus/dUnm)

GE 104 Man and Environment 3 (3-0-6)
Prerequisite: None
The formation of human beings, the equilibrium of nature and ecology,
the study of socio-economic and cultural evolution effecting on natural environment
and ecology, thinking process and decision making in appropriating uses of natural
resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

fin 302 dernuazTausssulne 3 (3-0-6)

a v ! 1

Fdedunien: Ll

Anwianulunivesdianlve Jadefidmundnvuzdiay 1Asygha N3
UNAT09 A1au) A5Nssu Msaztauiiutu Aaunssy w1fAad aun3 nasnaulasaaineves
dernlnelulagiuuasanvausnduiienindiaulngluain saumawuiliuniswasusamig
danuuazinusssuveting

(U358 3 kU UJUR 0 Talas Anwicmenued 6 Falus/dUnm)

GE 302 Thai Society and Culture 3 (3-0-6)

Prerequisite: None
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Studying the formation of Thai society; the factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts, dramatic
arts, music, trends to structure of Thai society in the present day and the characteristic
that continuous from Thai society in the past, including trend of change in Thai society
and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

'
(v

nY 321 WASEgNINELigazN I SHAIUNSEY 3 (2-2-5)
Jyrdsaunau: Tidl
I3 [ A < o [ a
AUnIIY Audunn Audnvay WeulvnavUsesnudiAyuasuuifn
LATHFAINDLIEY TIUNIANUFURUSTENTWIAALATYFAINDL T EINdINaR NIRRT
ey IneunisAnwInNsaifeg1svaeing

(U818 2 Falus URUR 2 ks Anwisieawes 5 93lus/dUnm)

CM 321 Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite: None
Definition, backeround, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with an
emphasis on Thailand.
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

[y

Af 101 LASEPANENSINTINUSE I TUMAENTUTENBUNTS 3 (3-0-6)

a

> % 1 a
Jrderuneu: il

NsfnwIAgIRuAINNINY ANUEIAYvBIATEgAERSIaTInUTEIN Tulay

[y

N13UsN0UN13 MAgITeNUATEEAaludInUsed 1Tl ATUIN1TNILATEENY A1ekuile
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EC 101 Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite: None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning for
operation are also included. This course will help to understand and adapt the daily
life behaviors follow to the economy changes as well as able to apply knowledge for
operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 011 Man and Arts Appreciation 3 (3-0-6)
Prerequisite: None
Aesthetics in arts; arts development and its relation to human life:
music, dramatic art and visual art; arts appreciation; analysis and criticism of Thai and
Western arts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 012 Psychology and Human Behaviour 3 (3-0-6)
Prerequisite: None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 013 Health for Life 3 (2-2-5)

Prerequisite: None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress prevention
and eradication; physical fitness test and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major transmitted and non-transmitted
diseases; providing sex-education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U818 1 Talus URUR 4 ilua Anwicieawes 4 92lus/dUnm)

GE 180 Art and Creative Thinking 3 (1-4-4)
Prerequisite: None
Definition of art; genres of art; artistic creation process; creative thinking
elements; problems of artistic creation and their solutions; practice of drawing lines
and shapes, painting, colouring, and spacing; artistic composition and fundamental
artistic techniques; creation of artistic work.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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(U818 2 Talus URUR 2 ke Anwicieawes 5 93lus/dUnm)

GE 304 Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite: None

The study of definition, composition, and characterislics of intellicle,
self-recognition, recognition of others, techniques and strategies of self-recognition and
recognition of others, skills of communication and human relation, personality
development, skill of thinking and economic, social and political problem analyzing
ASEAN and adaptation including awareness of public property and ways of living in
society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U338 3 kU UJUR 0 Talas Anwicenued 6 Falus/dUnm)

GE 305 History and Development of Lanna 3 (3-0-6)
Prerequisite: None
Importance of local history; backeround of Lanna; development of
politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 031 Thai Language Usage 3 (2-2-5)
Prerequisite: None
Practice of listening and reading for main ideas; analysis and evaluation
of text from listening and reading; speaking for giving information, knowledge, and
opinions; sentence and paragraph writing; essay writing; documentary writing;
argumentative and academic articles writing.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U338 2 kN UJUA 2 Talas Anwicmenued 5 9alus/dUnm)

GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite: None
Practice of English for communicative purposes on a basic level; English
usage in everyday life contexts focusing on listening, speaking, reading, and writing;

English learning strategies.



wangnsanviv el U 60 Luuge 28

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U818 2 Talus UJUR 2 ks Anwicieawes 5 93lus/dUnm)

GE 142 Fundamental English 2 3 (2-2-5)
Prerequisite: GE 141 Fundamental English 1
Practice of English for communicative purposes on an intermediate
level; English usage in everyday life contexts focusing on listening, speaking, reading,
and writing; English learning strategies; application of language skills to real life
situations in accordance with the cultures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite: GE 142 Fundamental English 2
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Specific vocabulary and grammatical structures in the content of
Science and Technology , using integrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101 Agriculture for Life 3 (3-0-6)

Prerequisite: None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; Resources from microorganisms, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U818 2 Talus URUR 2 ilua Anwicieawes 5 93lus/dUnm)

SC 101 Science for Life 3 (2-2-5)

Prerequisite: None
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Origins of the earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation;
use of nuclear energy for peace; the environment and pollutions; chemical substance
in food; medication in everyday life; use of chemicals in industry and their effects on
the environment; nanotechnology and its trend and application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
M 102 nTAILAINEAansuazinalulag 3 (2-2-5)
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SC 102 Development of Science and Technology 3 (2-2-5)

Prerequisite: None

Human’s learning process about nature from the dawn of civilization;
scientific and technological development and economic characteristics in different
periods, namely, agriculture economy, industrial economy, information economy,
molecular economy; scientific development in terms of application to life; food and
medication; effects of software technology on medical industry; research and
advancement in medicine; protein analysis in the human body for medical diagnosis
and treatment; human genomic development and bioinformatics; research in herbs;
indigenous wisdom in medication and its prospect in medical industry.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

fn 014 ASEUANANSILNALNENSAN®EN 3 (2-2-5)
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GE 014 Information Searching for Academic Study 3 (2-2-5)
Prerequisite: None
Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information databases
and online databases on the Internet; use of search engines; information evaluation
and how to make an effective use of desired information; citing references and making
bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

79 101 Imnssudesiuluiinysesiu 3 (3-0-6)
Fwdadunow: Ll
szutlifiuaznsdoans nsldgunsalliiinedasevdandanu nslduas
auadnwiaiesnenfiunes nislilasiigainumsndnseueuduassosus 3esdnsnainuns
arudiiugiulununeadne szuuUssUuazgniviaifesiunsianisdanndonly
FinUszdnTu

(U588 3 Talas UJOR 0 Talus Anwisnenues 6 Talay/dUany)

El 101 Basic Engineering in Daily Life 3 (3-0-6)

Prerequisite: None
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Electrical systems and communication; use of electrical equipments for
energy saving; use and maintenance of computer; use and maintenance of vehicles
and farm machineries; fundamental of construction, water supply and sanitary, and
environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Fwdadunow: Ll
AUAIAYTOIDINT TAIUFTINNITUSLAADINT nstdwalulaghiveinslu
PinUszdriu msldusslevdanemsuenmiloannmsuilaa msliuinsmueims §3ne
9MN5YUIALEN N13MAIRenT ladaRnduazdwmateivy tndvlavumans aauiialy
Renduen sumsieanmsldon amnufifeafuonaninlilng dvsvesuslnauaznsduases
AUSLAAT9EMSIAYET

(U818 3 Talus UJUR 0 Hilua Anwicieawes 6 9alus/dUnm)

El 102 General Aspects of Food and Drug 3 (3-0-6)

Prerequisite: None

Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing; logistics and supply chain; nutraceuticals;
general knowledge of medicine dosage and its danger, and drug; consumers’ rights and
protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us5818 3 WIlNa UJUR 0 Talus Anwicesuies 6 Taluy/dunn)

RE 100 Energy for Daily Life 3 (3-0-6)
Prerequisite : None
Fundamental of energy, energy situations, energy resources, energy
utilization in everyday life, energy and environmental conservation and awareness of
energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 242 English for Science and Technology 1 3 (2-2-5)
Prerequisite: GE 241 English for Science and Technology 1
To study specific English vocabulary and structures based on the
functions of language use relevant to science and technology, particularly emphasizing
reading skills for the purposes of applications for study, research and commmunication
in their learning at a higher level.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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MA 131 Calculus for Science 1 3 (3-0-6)
Prerequisite: None
Limit and continuity of functions; derivatives of functions (polynomial,
exponential, logarithmic, trigonometric, inverse of trigonometric and hyperbolic
functions); applications of the derivative; indefinite integral; integration techniques;

definite integral with applications.
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(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U818 3 Talus UJUR 0 Halua Anwimenues 6 Faluy/dUnm)

MA 132 Calculus for Science 2 3 (3-0-6)
Prerequisite: MA 131 Calculus for Science 1
Improper integral; infinite series; power series; Taylor series; Fourier
series; functions of several variables; limit and continuity of functions of several
variables; partial derivative.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

A 233 uaRdatuge 1 3 (3-0-6)
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(U338 3 $las URUR 0 dalas Anwrdemuies 6 Faluy/duanm)
MA 233 Advanced Calculus 1 3 (3-0-6)
Prerequisite: MA 132 Calculus for Science 2 or
MA 102 Calculus 2

Analytic geometry in 3-spaces of several variable functions; double

integration in rectangular coordinate and polar coordinate systems; and triple
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integration in rectangular coordinate, spherical coordinate and cylindrical coordinate
systems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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BI 101 Principal of Biology 3 (3-0-6)

Prerequisite : None

Principles of biology, scientific method, properties and organization of
living things, biomolecules, structure and function of cells, energy and life, genetic
inheritance, DNA technology, evolutionary biology, biodiversity, structure and function
of plants and physiology, photosynthesis, reproduction and growth of plants, nutrition
and transport in plants, structure and function of animals and physiology, reproduction
and development, behavior of organisms, ecology and environmental science.

(Lecture 3 hour, Practice 0 hour, Self study 6 hour/week)
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(U818 0 Talus URURA 3 Hlua Anwisienwes 1 93lus dadunnm)

Bl 102 Principal of Biology Laboratory 1(0-3-1)
Prerequisite : None
Introduction to Biology laboratory, microscopy, biomolecules, structure
and function of cells, the movement of substances through - out the cell, cell division,
respiration and cell metabolism, biodiversity, ecosystem, symmetry, shape direction
and tissues of animals, animal reproduction and growth, animal behavior and nervous
system, structure and function of plant cells and tissues, plant physiology and growth.
(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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PH 109 Basics Physics 3 (3-0-6)
Prerequisite : None
The fundamental of mechanics, oscillators and wave, thermodynamic,
fluid mechanics, electric field, magnetic field, sound, light optic, modern physics and

physics with ASEAN.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours /week)
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PH 110 Basics Physics Laboratory 1 (0-3-1)
Prerequisite : None
Physics Laboratory of Mechanics, Oscillators and Wave,
Thermodynamic, Fluid Mechanics, Electric Field, Magnetic Field, Sound, Light Optic,
Modern Physics.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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CH 101 Principles of Chemistry 1 3 (3-0-6)
Prerequisite: None
Stoichiometry, atomic structure, chemical bonding, gas, solution and
colloid, solid, chemical equilibria, acid-base, chemical thermodynamics.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U818 0 Talus URURA 3 Hilua Anwisieawes 1 93lus/dUnm)

CH 102 Chemistry Laboratory 1 1(0-3-1)

Prerequisite: None

Safety in chemistry laboratory, general knowledge of chemicals,
techniques in chemistry laboratory, significant figure and calculation, stoichiometry,
calculation of percentage yield and composition of substance in mixture, gas
preparation and determination of gas constant, molecular weight determination by
freezing point depression, pH measurement, acid-base titration, chemical equilibrium
and heat of reactions.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AL 103 nanLAll 2 3 (3-0-6)
ndsdunew: Al 101 nanwall 1 uae
AL 102 U URn1siadl 1
s a a 2/ wa
saunarnansiad el ansesguasiuiliuveantiivessinlumnisng
‘N ] a v IS A aa a s aa a 6 dy ¥
516 51LINILEUINIY 519UNTUTTY wavansUseneultisdou wiltaedes wildun3diUaasiu
a1sviluiana wiinedwesilodu

(U818 3 Talus UJUR 0 ke Anwidienwes 6 9alus/dUnm)

CH 103 Principles of Chemistry 2 3 (3-0-6)

Prerequisite: CH 101 Principles of Chemistry 1 and

CH 102 Chemistry Laboratory 1

Chemical kinetics, electrochemistry, periodic table and properties of
elements, representative elements, transition elements and complex compound,
nuclear chemistry, introduction to organic chemistry, biomolecules, introduction to
polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 104 UURN5IAdl 2 1(0-3-1)

UsAUnew: AN 101 UdnLAN 1 LAz

Ay 102 UfURnsiadl 1
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UATRnMsneiunmsmensswesuiisen  Tnilieflveswadianinuay

waddianinslad nsiessiilnauninvesantossy wazieulessu Ufisenvedansniu
atu Ufi3e1veeasusenaudunsd nawleunedinesagieng

(U818 0 Talus URURA 3 Hlua Anwisieawes 1 93luy/dUnm)
CH 104 Chemistry Laboratory 2 1(0-3-1)

Prerequisite: CH 101 Principles of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Practical laboratories for determination of rate of reaction,
electrochemistry of galvanic and electrolytic cells, qualitative analysis of cation and
anion, reaction of transition metal, reaction of organic compound, basic preparation of
polymer.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

an 301 NANADH 3 (3-0-6)
FrdsAunau: Tidl
NUMIULLIAAALIAUARANTTUUILAEANEIAELTY  NNSIANLAIANLLNDY

DU N15uanuandung nsuanikaausng N1suaNkasueIngufieg 1y n1suszanaAuay

a [y |

N1INAFRUANLAFIVALAUAINITITRBS N15IATIERAURUIUTIN NTIATIBRAIY
anneELaYaAndU ULy

(Us81E 3 Talus UJUR 0 Hilua Anwisieawes 6 9aluy/dUnm)

ST 301 Principles of Statistics 3 (3-0-6)
Prerequisite: None
Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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- AguIvenUeAy
ALl 200 NsAnNsansaldunsenas ngiliy 2 (2-0-4)
FwdeRunieu: lud
mmdifsrfuasiaisunse wwamddunismuauiaznisinnisaisiad
dunsie matlestunaiiy waluladlannsomuauarsivaingaaimnssy Trounfouay
anuaeadeluaniuiiviinu nsldmaluladifevhauazenasiy wesgiuainafendu
szuuMsdnnsdandey (1S0) uagnsalinw

(U818 2 Talus UJUR 0 ke Anwicieawes 4 93lus/dUnm)

CH 200 Hazardous Chemicals and Toxic Substances Management 2 (2-0-4)
Prerequisite: None
Knowledge of hazardous chemical and toxic substances, strategies for
hazardous chemical control and management, pollution prevention, applicable
technologies to control industrial toxic substances, workplace occupational health and
safety (OHS), use of technologies for cleaning up toxic substances, environmental
management system and international standards (ISO), and case studies.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

AN 211 WA T 1 3 (3-0-6)
JUsAUADU: AL 103 BaniAdl 2 Lag
A 104 YfuRn1siadl 2
miﬂizmamasﬁagaLLazmmﬂamLﬂ?ﬁlaumqmﬁ‘imiwﬁ N15ILATIEILT
it mslaszRiBeUiing mmhzamv’wﬁﬂﬁugmiumﬁmeﬁl,%w%mm NANNITUENENT
Tngnsain Nsanamedvinazaty MsainveILde-1a4naInazNIsSwenNaNseenAlaLAs
inlnnsiltuiiugiu

(U338 3 kU UJUR 0 Talas Anwicenued 6 Galus/dUnm)

CH 211 Analytical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
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Data processing and errors in chemical analyses. Gravimetry and
volumetry; including fundamental techniques for quantitative chemical analyses.
Principle of chemical extraction, solvent extraction, solid-liquid extraction and basic
chromatographic techniques.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

ALl 212 U uRnswniitiased 1 1(0-3-1)
FUsAUADU: AL 103 RaniAll 2 Lag
Ay 104 UURnsiedl 2
UFtRmaaiiiaszsidalime meleneidsihmin uaenslnszsids
USums n1slymnsansa-wua nslimsaluunnagnay NMsmsaluulinasuseneuldsgou
nsimnsawuuuisensnend nisuenansmemaianisadamenivitazaiy S2anN5UeN
pemadalasutlnns W Wy lasunnnsiuuunseay WUURIUILALUUUABALNL

(U818 0 Talus URUR 3 ke Anwicieawes 1 93lus/dUnm)

CH 212 Analytical Chemistry Laboratory 1 1(0-3-1)

Prerequisite: CH 103 Principles of Chemistry 2 and

CH 104 Chemistry Laboratory 2

Practical laboratories for quantitative analysis; g¢ravimetric and
volumetric analyses, acid-base titration, precipitation titration, complexometric titration
and redox titration. Separation procedures for solvent extraction and some
fundamental chromatographic techniques; paper chromatography, thin layer
chromatography and column chromatography.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AL 213 PIATIEN 2 3 (3-0-6)
a LY 1 aa [
Fdedunou: Ay 211 1ATAATIEA 1 uag
Ay 212 UfURNsATaAT e 1
a v a aAa 6 | ad a a ¥
g nannisveamaialiiediinsiey wu Fnvutlewns asuanin
w3 Bilntnsns Iums gasudiums Liaunuuns waznsussandldlunuiinedos

(Uss81E 3 Talus UJUR 0 Hlua Anwcieaues 6 9aluy/dUnm)
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CH 213 Analytical Chemistry 2 3 (3-0-6)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
Theory and principle of electroanalytical techniques; potentiometry,
conductometry, electrogravimetry, coulometry, voltammetry and their related
applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week

Au 214 UURNSAIAATIEN 2 1(0-3-1)
Fwdsduneu: Al 211 1ATAATIER 1 wae
A 212 YURNsATRATIEN 1
UtRnslinnegimneiaiesdeuazgunsainsliiiaifiasest Wity
Fowns nudlawninlnnstu asudnlnums aasudumns Ina1lsnsl leadnliauny
w3 avisuTshaunuiuvd uazmsusegndlfiaiosdlonslifinaiiinges

(U818 0 Talus URUR 3 Hlua Anwicmegawes 1 9alus/dUnm)

CH 214 Analytical Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
Practical analytical laboratory techniques using electroanalytical
instruments and devices; potentiometry, potentiometric titrations, conductometry,
coulometry, polarography, cyclic voltammetry, stripping voltammetry and applications
of the electroanalytical instruments.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AN 251 ALAUNTY 1 3 (3-0-6)
AudeRunau: AN 103 VAl 2 way

AL 104 UfURN1sLALl 2
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nsAnwINsiatuse leuslawdu wazlaseasng vesansusenaudumse ns
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(Us381E 3 Talus URUR 0 Hilua Anwiceawes 6 9alus/dUnm)

CH 251 Organic Chemistry 1 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2 and

CH 104 Chemistry Laboratory 2

Studies of Bonding hybridization and structure of organic compounds,
classification, nomenclature and properties of organic compounds, stereochemistry,
organic reaction mechanisms, nucleophilic substitution at saturated carbon, addition
reaction, elimination reaction and functional group interconversion of organic
compounds.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 252 UfuRnIsARBun3d 1 1(0-3-1)
daAunew: AN 103 NdnAll 2 wae
AL 104 UdRnsiadl 2
N13ANYIANTANINIENINYRIENTBUNTE N1IIYAAEA IANABULIAT N3

a

LeNasuIgnsaelasulnsnsil nsadn NsanREn N133ELn kaEN1INaY N13ANW

= = Y ¢ a ac aaa = Y
awoslowndl naln way N1sszylenanvalresasUsEnaudunidannuizennisunun n15ain
N6 SANTU panBinty veIa1sBunId weawAu weafu woalal woafalglan uweanesed
Loadten AU NIAAISUBNTANLAYOYRS

(U331 0 kU UJUA 3 Talus Anwismenued 1 9alus/dUnm)

CH 252 Organic Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Laboratory studies of physical properties and organic chemistry
techniques; crystallization, melting point and boiling point determinations, Sample

purification techniques by chromatography, extraction, crystallization, sublimation and



wangnsanviv el U 60 Luuge a6

distillation. Studies in stereochemistry, mechanism and identification from substitution,
elimination, addition, reduction and oxidation reactions of alkane, alkene, alkyne, alkyl
halide, alcohol, aldehyde, ketone, carboxylic acid and their derivative.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AN 253 LALDUNTE 2 3 (3-0-6)

J1UeAuneu: AL 251 WIBUNIY 1 way

AN 252 UfURNsLATIBuUSE 1
= ¥ aaa U '3 v} 1

n1sfnwlassaine URATen nalnuaznisduasievadelnl vasansuszneu
A1suatia a1susznaumeuginy a1susenaululasiau arsusenauieninelslendn uag
a15Us¥naU  walsudn shudsundnneduaildunsdvesnnsiulawmse nsnesilu way
Togiu

(U818 3 Talus UJUR 0 Hilua Anwicieawes 6 9alus/dUnm)

CH 253 Organic Chemistry 2 3 (3-0-6)
Prerequisite: CH 251 Organic Chemistry 1 and
CH 252 Organic Chemistry Laboratory 1
Studies of structure, synthesis, reaction and mechanism of carbonyl
compounds, conjugated compounds, nitrogen compounds, heterocyclic compounds,
aromatic compounds. Introduction to the organic chemistry and properties of
carbohydrates, amino acids and lipids.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
AL 254 UfuRn1satBun3d 2 1(0-3-1)
1sAunow: AN 251 WATBUNIY 1 uay
A 252 YURNsLATiaun3g 1
nsfnwunadauiinig Uisenaiivasnisdaunasiesaislvy naln N3
LEN WAZNNITEYLDNANYIURIANTBUYSY Yasasusenauasusila danlan Alau toflu uals
WIAN NIAANSUBNTEN aynus Wuea mslulawse nneziily wagludu

(Us3818 0 LN UJUA 3 Talus Anwismenued 1 9alus/dUnm)

CH 254 Organic Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 251 Organic Chemistry 1 and
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CH 252 Organic Chemistry Laboratory 1
Laboratory studies in experimental techniques of modern organic
chemistry and syntheses, stereochemistry, mechanism separation and identification of
carbonyl compounds, aldehyde, ketone, amine, aromatic, carboxylic acid and their
derivative, carbohydrates, amino acids and lipids.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
AL 261 EARET LR 3 (3-0-6)
TIAUNDE: AN 103 Nantall 2 Lay
AL 104 UURMsAL 2 wae
Afl 131 uAagdadmsuInedans 1
PUUNAAIANT AFIUTIU U NHIUY NITAILLVNFIUTENINTBUUAY

Fwanden nszurunsaunaulawaziunauldla danusaniiy ouviat eulnsl wasanulas
Avd Anuduiusuundian duusnisilealuans wazantfniaumnanansvesansasaiy
nninnA wwunwinnia aunaiall asavatsauysalbuukarliauysalnuy ¥inreueuds
STUUNEN LazlAseas1andn

(U818 3 Talus UJUR 0 ke Anwisieawes 6 9alus/dUnm)

CH 261 Physical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1



wangnsanviv el U 60 Luuge a8

Thermodynamics; heat, work, energy, transfer of energy between system
and surrounding, reversible and irreversible processes, state variables, enthalpy,
entropy, Gibbs free energy, partial molar variable and thermodynamics of solution.
Phase rule, phase diagram, chemical equilibrium, ideal and non-ideal solution, types
of solid, crystal system and crystal structure.

(Lecture 3 hours, Practice 0 hour, Self-Study 6 hours/week)

AL 262 UFURNISATaNENE 1 1(0-3-1)
UaAuneu: AN 103 NdnAN 2 WA
AL 104 UURMsAL 2 wae
Afl 131 uAagdadmsuInedans 1
Ujvanisiedesilonazimaiafiugruniaaiileidnd ieTnaudinig

mMenmiliieadostugummwarans unuawigaia wazansazats myiaAmsiliiiihges
arsazany sanlnslad nsweuialeesfitenailasendongueasead nsmanuiouly
A13UBANTATANY NITATNUKNUAMINNIA NITMRUNNITINgATaLANTaTaNY N1TMUSUIAT
Tuansuedi waznsinAauseuvesufiselesldueniaaosiums

(U818 0 Talus UJUR 3 ks Anwicieawes 1 92lus/dUnm)

CH 262 Physical Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
Practical laboratories for physical chemistry using apparatus and basic
techniques to measure physical properties related to thermodynamics, phase diagram
and solution. Determination of conductivity of electrolyte solution, enthalpy of
chemical reaction by using Hess’s law, molar heat of solution, construction of phase
diagram, critical solution temperature, partial molar volume and heat of reaction
measurements by bomb calorimetry.

(Lecture 0 hour, Practice 3 hours, Self-Study 1 hour/week)
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ALl 300 nstdauninsuvsiigadendnuyalansiadl 3 (3-0-6)
wdeRuneu: AL 253 LANBUYISE 2 uae
A 254 YRURNSIATBUNSE 2
nufinsganduuasvesansiadl druusznovveaaiesiionsaiUnlnsalnd
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HENANIINGTTUIIA TIDsansTInnTaneansuaslndwes

(U818 3 Talus UJUR 0 ke Anwicieawes 6 9alus/dUnm)

CH 300 Spectrometric Identification of Chemical Compounds 3 (3-0-6)

Prerequisite: CH 253 Organic Chemistry 2 and

CH 254 Organic Chemistry Laboratory 2

Theory of chemical compounds light absorption, the composition of
spectroscopic instruments, the method of organic compound identification using
spectroscopic instruments; UV-visible spectroscopy, infrared spectroscopy, nuclear
magnetic resonance spectroscopy and mass spectrometry, including analysis and
characterization of inorganic compound, biomolecular compound, natural product,
materials and polymer compound.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Ay 311 TIATIEdNATee 3 (3-0-6)

FwdeRuneu: AL 211 1ATIATIEY 1 ke

AL 212 YURMsaiiATIEn 1
va o ! < LY = a 6" [
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Malasuinnigulialasulnnsiuazlasuninn v unaIaussauLEe SIU1INS
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(Us381E 3 Talus URUR 0 ks Anwicieawes 6 9alus/dUnm)

CH 311 Instrumental Chemical Analysis 3 (3-0-6)

Prerequisite: CH 211 Analytical Chemistry 1 and

CH 212 Analytical Chemistry Laboratory 1

Electromagnetic radiation properties and light spectrum, quantitative
analyses based on electromagnetic radiation absorption, Beer-Lambert’s Law,
spectroscopic  instrumentations; ultraviolet-visible spectrophotometer, infrared
spectrometer, spectrofluorometer, absorption spectrometer, emission spectrometer,
X-ray spectrometer. Theory and instrumental of chromatography; as gas
chromatography and high performance liquid chromatography; their applications in
chemical analysis.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AY 312 UjtRnsiaifiesesidunioile 1(0-3-1)
Fwdsdunew: au 211 1aTAATIEN 1 wae
AY 212 UfURNIsLRIAsIe 1
UtRnsinsevisnewnsedile 1wy dansihlewen-3aida awnlnslwlniines
dunsusaalUninsiiwes awnlnsngeslsilnes svneuinuauresnduauninsiines way
dlatuauninsiines wieufalasunlnnsl lasunlnnsflveamalanssausge mdanns
Uszgndilimanil

(Us3818 0 LN UJUA 3 Talus Anwismenued 1 9alus/dUnm)

CH 312 Instrumental Chemical Analysis Laboratory 1(0-3-1)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
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Practical laboratories for the instrumental analyses including ultraviolet-
visible spectrophotometer, infrared spectrometer, spectrofluorometer, atomic
absorption spectrometer, flame-emission spectrometer, gas chromatograph and high
performance liquid chromatograph; their applications in chemical analysis.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

Al 323 el 1 3 (3-0-6)
FUsAUADY: ) 101 MaNTFIINe Lay
%3 102 UURNTnanTainen uay
AL 253 LATBUNSE 2 uay
A 254 YRURNsATiBunsE 2
parUsEneumuAiivesddidin Srines Tassademaeiinazntinfiniedanm
vosastiluana mslulansn nsnezilunazlusiu dUa nsnilimddn nsvinuvedeules
Taeulwailaziniiiu nannisiunueda

(Uss81E 3 Talus URUR 0 ilua Anwicmegawes 6 9alus/dUnm)

CH 323 Biochemistry 1 3 (3-0-6)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Chemical composition of living organism, buffer, chemical structure and
biological function of biomolecules, carbohydrate, amino acids and proteins, enzyme
activity, coenzyme and vitamins, principle of metabolism.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AU 324 UURNTLeLl 1 1(0-3-1)
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(U818 0 Talus UJUR 3 ks Anwicieawes 1 93lus/dUnm)

CH 324 Biochemistry Laboratory 1 1(0-3-1)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Basic techniques in biochemistry laboratory, mathematics for
biochemistry, preparation of buffer, spectrometry for quantitative and qualitative
analysis of important biomolecules; carbohydrate, amino acids, proteins, lipids, nucleic
acid studies of the enzyme, enzyme kinetics and inhibitor.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

Al 325 Juadl 2 3 (3-0-6)
AudaRunau: AN 323 Al 1 Lay

Ay 324 YfURNsTIAT 1
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UMhvadunuedan Tandanumans wavedauvesnslulanse 3dlna
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(U818 3 Talus URUR 0 ke Anwicieawes 6 9alus/dUnm)

CH 325 Biochemistry 2 3 (3-0-6)

Prerequisite: CH 323 Biochemistry 1 and

CH 324 Biochemistry Laboratory 1

Introduction to metabolism bioenergetics carbohydrate metabolism
glycolysis pathway Krebs cycle pentose phosphate pathway gluconeogenesis glycogen
metabolism lipid metabolism fatty acid oxidation amino acid metabolism urea cycle
catabolism and biosynthesis of amino acids nucleic acid metabolism catabolism and
anabolism of purine nucleotide and pyrimidine nucleotide nucleic acid synthesis and
translation control of metabolic processes biomolecule technology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 326 UURNTIAL 2 1(0-3-1)
AudeRunau: AN 323 Al 1 Lay

Ay 324 UfURNsTIATl 1
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(U588 0 Talas UJUR 3 Talus Anwisnenues 1 Talay/dUay)
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CH 326 Biochemistry Laboratory 2 1(0-3-1)

Prerequisite: CH 323 Biochemistry 1 and

CH 324 Biochemistry Laboratory 1

Practical laboratories for qualitative and quantitative analysis of
biomolecules including sugar, polysaccharide, amino acid, protein, lipid and nucleic
acid, water and fat soluble vitamins; bioenergy of cell and inhibition, rate of the
reaction catalyzed by enzyme, separation techniques by chromatography and
electrophoresis.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AL 331 wilofiun3d 1 3 (3-0-6)
UaAuneu: AN 103 NdnAN 2 WA
AL 104 YfuRnIsiadl 2
lpssasnsdidnnsouvetesnoy aulinzesnn swsniwuadn saunsuddu
waumluduazuenilusiuszed nqufidesiuvennilneesiutu Tasasewdn wilanne
YOI AuLaslanaLaNaun

(U818 3 Talus UJUR 0 ke Anwisieawes 6 9alus/dUnm)

CH 331 Inorganic Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Electronic structure of atom, periodic properties, representative
elements, transition elements, lanthanides and actinides, chemical bonding,
fundamental theory of coordination chemistry, crystal structure, solid state chemistry,
molecular symmetry and point group.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 332 UuRNsweiletunidl 1(0-3-1)
daAunew: AN 103 nanALl 2 wax

AL 104 UjdRnsiadl 2
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(U818 0 Talus URUR 3 Hilua Anwicieawes 1 9alus/dUnm)

CH 332 Inorganic Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Practical laboratories of crystal packing, molecular symmetry and point
group, synthesis and characterization of inorganic compound, qualitative and
quantitative analysis, reaction and applications of coordination compound.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

ALl 333 wnilofiunsg?2 3 (3-0-6)
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(U818 3 Talus UJUR 0 ke Anwisieawes 6 9alus/dUnm)

CH 333 Inorganic Chemistry 2 3 (3-0-6)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1
Representative of group and point group with vibrational spectroscopy,
infrared spectroscopy, Raman spectroscopy, mdssbauer spectroscopy, electron spin
resonance spectroscopy, nuclear magnetic resonance spectroscopy, UV-visible

spectroscopy, kinetic and thermodynamic stabilities of inorganic compound, electronic
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spectra, reaction, mechanism of transition metal complex and characteristic acid-base
of Brgnsted and Lewis.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

ALl 334 Ufuinisiaiotiunid 2 1(0-3-1)

JnUeAuney : au 331 LalleTunidl way

A 332U 0RNsweTlatun3dl
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(U338 0 LU URUA 3 Talus Anwisenuied 1 9alus/dUnm)

CH 334 Inorganic Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1
Practical laboratories of synthesis and characterization of inorganic
compound, magnetic property, qualitative and quantitative analysis of transition metal
complexes.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
AU 361 PILTIAENE 2 3 (3-0-6)
FUsRUNDU: AN 261 LATITRENE 1 Laz
AN 262 UHUANSLATIETENS 1 uaz
Af 132 upapdadmsuingimans 2
saunamansiall §n91UfATen nalnnisiiaufAzen UATeidudeu

Ufisenluansazane aunawnil uiauasnguIauvoiia niinedwes

(U338 3 kU UJUR 0 Talas Anwicenued 6 Falus/dUnm)

CH 361 Physical Chemistry 2 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
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Chemical kinetics, rate of reaction, reaction mechanism, complex
reaction, reaction in solution, chemical equilibrium, gas and kinetic theory of gas,
polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 362 UFURNISIATGaENS 2 1(0-3-1)
FwdeRunieu: Ay 261 WwIWIENS 1 uay
AN 262 UUANSLATIITENS 1 uaz
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17581 Msfnvnavesuuiinednsnsiiaufizen

(U818 0 Talus UJUR 3 ks Anwicieawes 1 92lus/dUnm)

CH 362 Physical Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
Practical laboratories for determination of rate constant, order of
reaction and equilibrium constant, molecular weight determination of polymer by
viscometry, determination of activation energy of reaction and to study of effect of
temperature on reaction rate.

(Lecture 0 hour, Practice 3 hours, Self-Study 1 hour/week)

AL 363 GAERE] 3 (3-0-6)
FuUsPuneu: AL 361 LATLTINANE 2 way

AN 362 UURNSLATITENS 2 uag
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CH 363 Physical Chemistry 3 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2 and
MA 233 Advanced Calculus 1
Quantum mechanics, properties of particles and waves, wave equation,
particle in a box, harmonic oscillator, rigid rotor, application of quantum theory in
simple atoms and multi-electron atoms. Colloid chemistry and surface chemistry;
surface tension and interfacial tension, structure and of properties of micelles.

(Lecture 3 hour, Practice 0 hours, Self-Study 6 hour/week)

Al 491 dunun 1 (0-2-1)
A UIAUNDU: mmmmLﬁuﬁnamaammsé;ﬁ%’uﬂmawé’ﬂqm
ANSANYIAUAINNIUAY MsUEUBLaraAUs18luITanwAlinayla

(Us5818 0 kN UJUA 2 Talus Anwicmenued 1 9alus/dUnm)

CH 491 Seminar 1 (0-2-1)

Prerequisite: as approved by program committee
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A research study, presentation and discussion on interesting topic in
chemistry.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)

AL 496 ASAUAIDATELTIINGITNUS 6 (0-18-0)
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(U818 0 Talus UJUR 18 alus Anwicsenuias 0 Taluy/dunni)

CH 496 Undergraduate Thesis 6 (0-18-0)
Prerequisite: as approved by program committee
The independent study and presentation of specific and relevant field
of chemistry that can enrich knowledge and understanding of student research interest;
students will have demonstrated competencies in writing and being expected to
present an approved undergraduate thesis containing the specifications required for
bachelor research.
(Lecture 0 hour, Practice 18 hours, Self Study 0 hour/week)
W 497 annafnw 6 MBna
Apdadurion : muldeulrvesanvnivn warinunsoUTIMT AN oY
rouluUftRNuanAaAnwliitosndy 30 dalus
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(Ufunlsidesndn 16 dUaw)

SC 497 Co-operative Education 6 Credits
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Prerequisite : Approval by the Curriculum Committee that
the proposed work study relates to the major field of
study and; students are required to pass a minimum
30-hours preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30-hours preparation session prior to their
placement in a selected workplace; students are required to submit a report of their
work study placement education and give a presentation in a seminar in the presence
of their classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)

W 498 NsiSeu3dase 6 NUBAR
Fadunou : auieulvvesavin
n53sensefnwnierilaseudndn Tuarvdviiisados e19finng
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(UfdRliteend 16 dUnn)

SC 498 Independent Study 6 Credits
Prerequisite : Approval by the Curriculum Committee that the
proposed Independent Study is related to
the student's major field of study.
A research study or a professional development project in the student’s

major field of study under supervision of an academic advisor; training in research
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methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to undertaking
the project, to submit a fully detailed paper describing their research or project and
give a presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)

M 499 ANSANY 150 BINIIU %158 HNaUSUANSUTEINA 6 MUIBNA
FTsAuneu : mukeuluveInIINede
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(UfuRlidesndn 16 dUani)

SC 499 Overseas Study, Training or Internship 6 Credits

Prerequisite : Approval by the University that the proposed

Overseas Study, Training or Internship is related to the
student's major field of study.

Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic advisor,and
submit a full report on completion of the training and give a presentation by the end
of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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(U338 3 LU UJUR 0 Talus Anwisenuied 6 9alus/dUnm)

CH 411 Advanced Instrumental Chemistry Analysis 3 (3-0-6)

Prerequisite: CH 311 Instrumental Chemical Analysis and

CH 312 Instrumental Chemical Analysis Laboratory

Sample preparation techniques such as solid phase extraction and solid
phase microextraction. Theory and principle of advanced chromatographic techniques
such as size exclusion chromatography, supercritical fluid chromatography, ion
exchange chromatography, capillary electrophoresis, gas chromatography-mass
spectrometry, liquid chromatography-mass spectrometry, radiochemical and
radioisotopes analyses, thermal analyses, electron microscope analyses including their
applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 412 \nilAswandon 3 (3-0-6)
Fwdsdunau: aY 213 LATAATIEN 2 wae
AL 214 YHURNSAINATIEY 2
uyudlazdanindon n1seudnunineInssssud Jgyuivesuaivly

ARa9N NN5USLUBAZNNTIATITTUANENIAY U1 WALDINTIA NSTUIUNISIANISHAZAIS



wangnsanviv el U 60 Luuge 63

MdaninvesdenIuail NVUIENINEWINdeN ANUSURANSAIAURARDFWINGEN N15E
AUV LV IVUBRL NI EIUTDNN NI INA BULAE NS WEINTTT UV
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CH 412 Environmental Chemistry 3 (3-0-6)

Prerequisite: CH 213 Analytical Chemistry 2 and

CH 214 Analytical Chemistry Laboratory 2

Human and environment, natural resources reservation, environmental
problems evaluation and analyses of soil, water and atmospheric pollutions, chemical-
waste process control and management, current law and regulations regarding the
environment, including environmental liabilities, public participation and dispute
resolution for environmental and natural resources.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Al 413 Wuasnaadl 3 (2-3-5)
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(U338 3 kU UJUR 0 Talas Anwismenued 6 9alus/dUnm)

CH 413 Chemical Sensors 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
Sensors and transducer, ion selective electrodes, optodes and
voltammetric method of detections, optical chemical sensors, miniaturized chemical
sensors, sensor signal processing and relative practical laboratories.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 421 Biochemistry of Environmental Toxicants 3 (3-0-6)
Prerequisite: CH 103 Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
Chemical environmental toxicants from agro technology, industrial and
natural; effect, protection and controlling of chemical toxicants on biological sciences,
chemical structure of important environmental toxicants, toxic cycle and distribution
in food chain.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 426 Agricultural Biochemistry 3 (3-0-6)
Prerequisite : CH 323 Biochemistry 1
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CH 324 Biochemistry laboratory 1
Biochemistry related on plant and animal agriculture including
production, breeding and postharvest active compound principal and analytical
technique in agricultural secondary metabolite pathway.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 427 Biochemistry in Technology and Agroindustry 3 (3-0-6)

Prerequisite : CH 323 Biochemistry 1

CH 324 Biochemistry laboratory 1

Relationship of physical and chemical properties to their functionality
or functional properties of sugars and polysaccharides, amino acids and polypeptides,
fatty acids and other lipids, nucleic acids, phenolic compounds and other biomolecules
in various chemical products, consumer products, agricultural products and agro
industrial technology products

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 432 Coordination Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
Nomenclature and stereochemistry of coordination compound,
coordinate covalent bond, synthesis and reaction of coordination compound

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 433 Supramolecular Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
This course focuses on the basic concepts of supramolecular chemistry,
host-guest chemistry, weak interactions, influences of supramolecular interactions on
crystal structures and applications in various fields, coordination chemistry is
introduced as a background to metal-based supramolecular systems.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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CH 434 Structure and Applications of Inorganic Compounds 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
Relationship between the structure of inorganic compounds and their
properties, crystal design, inorganic compounds synthesis, surface chemistry, modern
inorganic materials and applications of inorganic compounds for biosensor, catalyst,
and environment.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 441 Introduction of Polymer Science 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2



wangnsanviv el U 60 Luuge 68

Introduction to polymer science, characterizations of polymer by using
different techniques, determination of molecular weight and molecular weight
distribution, identification of chemical structure, study of physical and dissolution
properties, preparation of polymers by different reaction mechanisms, polymer
application and polymer additives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 442 Laboratory of Polymer Science 1(0-3-1)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Practical laboratories for the determination of molecular weight and
density of polymer, studies of chemical structure, physical and dissolution properties,
preparation of polymer by emulsion and suspension polymerizations.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 443 Chemistry and Technology of Petroleum 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
The source of petroleum, the method of separation by physical
properties, the chemical components of petroleum, product of petroleum, the test of
quality of oil, the modification and the increasing product of petrochemical.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

ALl 444 \ATgRAINTTY 3 (3-0-6)
FwdeRuneu: Ay 331 wlletuvisd 1 waz
Ay 332 UURnsLalioliunid 1 uas
A 261 LATLTIENS 1 uay
A 262 YRURNMSATGHENE 1
nsuszenalindnnisialletuniduazrannsaiidaidndlunseuiunisude
Tugmamnssulansidesdu nsieseiduuslany nmswdouduuslunssuiunisnqalany
nsnaslany geamnssuuiulosiu nsiaui nssviunisanaueIenasdnduufi
NFEUIUNTHANLI AN waznsindluAdou

(U818 3 Talus UJUR 0 ke Anwicieawes 6 9alus/dUnm)

CH 444 Industrial Chemistry 3 (3-0-6)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1 and
CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1
Application of Inorganic Chemistry and Physical Chemistry principle on
general metal industries, analysis of metal ores, ores preparation for smelting process,
smelting process, glass industries, glass formation, stress relief process in glass
industries, general ceramic industries and coloured glaze.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 450 Special Topics in Organic Chemistry 2 (2-0-4)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Study the new research articles in specific area, evaluate, analyze and
criticize the results, and write an organic chemistry report.
(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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CH 451 Organic Chemistry Synthesis 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
The study of alkylation of carbon reaction, nucleophillic reaction of
carbonyl compounds, the addition reaction of unsaturated compounds, the
elimination reaction, the oxidation-reduction reaction and ring opening reaction,
photochemistry of ketone, olefins and aromatic compounds. The method to find
chemical reaction mechanism, the active intermediate such as carbon radical,
carbocation, carbanion, carbeenion.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 452 Organic Chemistry of Natural Products 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Classification, isolation, studies of natural products; terpenes; steroid;
fatty acid and polyketide; carboaromatic; alkaloid and non-alkaloid with nitrogen
constitutes, photoreaction on some natural compounds.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 460 Special Topics in Physical Chemistry 2 (2-0-4)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2
Focus on studying assigned topic of recent research article, analysis and
discussion of assigned topics, and writing summary reports concerning research topics
in physical chemistry.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

AL 463 Jedestazallsed 3 (3-0-6)
FUsPuneu: AL 361 LATLTINANE 2 way
A 362 URURNsATLaRENd 2
LPHluazAENAV9INIAN N1THENLAZNITTRNIZVBIETANTUNSIE NeRnTT
YDIANSNUTUASIATLANINNGITUVIR harNdATIZIle NsdUATIZTRazaNTRANILALl
a a 5 r-ﬂl a fa a [ 1% % CYJ v a a
Tuedes insesufnsaliamdss n1sussendldsiniuiunsadnieadl

(U338 3 kU UJUR 0 Talas Anwismenued 6 9alus/dUnm)

CH 463 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2
Chemistry and physics of formation, separation and identification of
radioactive substances, natural and synthetic radioactivity, synthesis and nuclear
property, nuclear reactor and chemical applications of radioactive elements.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 464 Physical Properties Testing of Materials 3 (3-0-6)
Prerequisite: CH 261 Physical Chemist 1
Analytical techniques and physical property tests of metal, ceramic,
polymer, composite and nanomaterial to study mechanical property, physical
property, thermal property, surface property, heat capacity, degradation temperature,
crystallization temperature, corrosion mechanism and protection of materials.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 511 Advanced Analytical Chemistry 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Scope and integrated thinking for the instrumental chemical analysis;
emphasis on modern research instrumental techniques such as electrochemical
analysis, chromatography, spectroscopy, nuclear and radiochemistry; some important
sample preparation methods and theirs relevance laboratory practices also included.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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CH 521 Advanced Biochemistry 1 3 (3-0-6)
Prerequisite: CH 325 Biochemistry 2 and
CH 326 Biochemistry Laboratory
or as approved by program committee
The course focuses on advanced concepts of metabolism, stressing the
regulation and interdependency of pathways; in addition to deepening specific
understanding of catabolic and anabolic pathways and developing the ability to
analyze and predict metabolic effects; photosynthesis, communication agent, the
cardiovascular, respiratory, lymphatic, digestive, urinary, and reproductive systems are
also included; secondary metabolites as well as biochemical toxicology that pertain to
human health and the environment are introduced.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 522 Laboratory Methods in Biochemistry 1(0-3-1)
Prerequisite: CH 325 Biochemistry 2 and
CH 326 Biochemistry Laboratory
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or as approved by program committee
Introduction to biochemical experimental methods of studying chemical
and properties of the biological molecules; the techniques include the separation,
identification, and characterization of biomolecules.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 531 Advanced Inorganic Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory
or as approved by program committee
Atomic structure and chemical bonding, molecules and crystal of
inorganic compounds, chemistry of transition metals, thermodynamic and mechanism
reactions of complex compound, properties and importance of compound to
environment and biological system.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 541 Polymer Synthesis 3 (3-0-6)
Prerequisite:  CH 441 Introduction to Polymer Science or
as approved by program committee
Preparation of polymers by different reactions such as addition
polymerization, condensation polymerization and co-ordination.  Mechanisms of
polymerization reaction. Techniques of polymer preparation such as solution,
suspension and emulsion.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 542 Polymer Science Laboratory 1(0-3-1)
Prerequisite:  CH 441 Introduction to Polymer Science or
as approved by program committee
Preparation of polymers by different reactions and techniques.
Mechanisms of polymerization reaction. Characterizations of polymer and
determination of polymer properties.

(Lecture 0 hour Practice 3 hours Self-study 1 hour/week)
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CH 551 Organic Reaction Mechanism 3 (3-0-6)
Prerequisite: CH 451 Advance Organic Chemistry
or as approved by program committee
Concept of elementary reactions, study the molecularity, stoichiometry,
predicting the chemical products and routes of degradation of organic compounds by
using isotopes to follow the reactions and determining rate of step reactions.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 561 Advanced Physical Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry 3

or as approved by program committee
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Kinetics theory of gas, thermodynamics Gibb’s free energy and chemical
equilibrium, thermodynamic of solution, phase equilibrium, electrolyte solution and
electrochemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 565 Nanochemistry and Nanotechnology in Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry 3
or as approved by program committee
Chemical nanoscience and technology, synthesis and characterization
of nanomaterials by X-ray diffractometer (XRD), scanning electron microscope (SEM);
applications and utilization for solving problem of nanomaterials.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 591 Project study 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Roles of scientific investigation, research plan, modern recent research
in applied chemistry; literature survey, citation, forms and method of writing scientific
reports and research proposal; important techniques used in observation, data
collection and interpretation of facts obtained from experiments; conduct a small
project of student research interest under the supervision of academic advisor.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)



