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(General Chemistry I)
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Introduction; stoichiometry; atomic structure;
chemical periodicity; chemical bonding; solids and

amorphous solids; gases; thermodynamics; solutions and
their properties; liquids and colloids
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(General Chemistry II)
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Chemical kinetics; chemical equilibria; acid-base
concept; acid-base equilibria; simultaneous equilibria
involving slightly soluble compounds and complex ions;
transition elements; electrochemistry; organic chemistry
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Hazardous chemicals, flammable
substances, explosive, radioactive and corrosive
substances; proper methods of transportation,
storage, handling and disposal; instructions for

accident prevention and first aid from hazardous

chemicals; injuries of exposure to hazardous
substances; laboratory safety; laboratory
management; personnel qualification; laboratory

design; the management of laboratory waste and
possible harm in laboratory
324-221 3(3-0-6)
ndiBaland 1
(Physical Chemistry I)
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Gases, kinetic theory of gases;
thermodynamics; systems of variable compositions
and chemical equilibrium; phase equilibria of a pure
system;  solutions

of non-electrolytes; phase

equilibria of solutions
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Structures, general properties of organic
compounds; stereochemistry; types of organic reactions;
nomenclature, preparation and important reactions of
hydrocarbons, aromatic and polynuclear aromatic
hydrocarbons, heterocyclic compounds, organohalogens,

alcohols, phenols and ethers
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Structures, general properties, nomenclature,
preparation and important reactions of amines, carboxylic
acids and derivatives, carbonyl compounds, polymers,
lipids, carbohydrates, proteins, and nucleic acids; principles
of organic synthesis; basic principles of pericyclic reactions

and photochemistry
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Introduction to analytical chemistry; data
analysis;  acid-base  equilibria;  precipitation;
complex-formation; redox reactions; titrations and
applications; basic separation methods
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Atomic structure; chemical periodicity;
chemical bonding and molecular structures;
chemical forces; crystal structures; inorganic solids;
molecular symmetry
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Chemical  properties and

structure of transition elements; coordination



chemistry and compounds; electronic spectra of

coordination compounds; reaction mechanisms;

organometallic ~compounds of transition elements;

bioinorganic chemistry introductory
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Thermodynamics of electrolyte
solutions; electrochemical cells; surface chemistry;
chemical kinetics; nuclei and radioactivity; nuclear
structure;

radiation and particles emitted by

nucleus; interaction of radiation with matters
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Old quantum theory; modern quantum
theory; chemical bonding; spectroscopy
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(Statistical Thermodynamics)
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Classical ~ mechanics and  quantum
mechanics; partition functions definition; partition

functions of translation, vibration, rotation, and

electronic  transition; related thermodynamic
properties and applications
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(Organic Reaction Mechanism)
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Principle of resonances, tautomerism,

aromaticity, stereochemistry; chemistry  of
intermediates; methods for determining reaction
mechanism: Kkinetic and non-kinetic; substitution,
addition, elimination and rearrangement reactions;
neighboring group participation; pericyclic and
interesting reactions
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Principles of ultraviolet-visible, infrared,
nuclear magnetic resonance and mass spectroscopy;

application of spectroscopic principles in structural

determination of organic compounds
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(Instrumental Analysis I)
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Instrumentation theories, principles,
descriptions and applications; analytical methods

based on spectrophotometry, electrochemistry and

chromatography
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(Physical Methods in Inorganic Chemistry)
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Character tables; term and state symbols;
uses of UV-VIS, IR, electron spin resonance,

mossbauer, and x-ray photoelectron, NMR and

mass spectroscopies with inorganic compounds
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(Inorganic Chemicals and their Uses)
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Utilization of inorganic chemicals in
various ways ranging from common ones found in

every day life to more advance usage in special

application
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(Inorganic Photochemistry)
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Luminescence; Frank-Condon
principle; deactivation energy of excited state
molecule; energy gap law; quenching reaction;
lifetime; instrumentation for fluorescence;
photochemistry of coordination compounds;

usage and application of optical properties
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(Structures and Basic Characterizations of
Inorganic Materials)
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Crystal structure; crystal defect; solid
solution, phase diagram; x-ray powder

diffraction; electron microscope; x-ray probe

microanalyzer
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(Inorganic Material Synthesis)
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Synthesis of inorganic materials from
solid state reaction, vapor deposition, sol-gel

method and electrodeposition
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(Inorganic Nano- and Porous-Materials)
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Definition, classification, mechanism,

synthesis, physical and chemical properties of

inorganic nano- and porous-materials
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(Complexes and Inorganic Solids for Clean
Technology)
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Photocatalysts; fuel cells; catalytic
poisoning; bifuctional mechanism; dye sensitized
solar cell; electron transfer; efficiency of energy

conversion
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(Special Topics in Inorganic Chemistry I)
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Topics of recent interest in inorganic

chemistry
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(Special Topics in Inorganic Chemistry II)
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Topics of recent interest in inorganic

chemistry
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Generalities about the rates of
chemical reactions, irreversible first-order
reactions, the temperature dependence of the
rate constant, reversible first-order reactions, an

example of a complex reaction : chain reactions,

applications of chemical kinetics in industry
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Schrodinger equations of simple and
complex systems are formulated and solved; the
variational and  perturbation theories are
introduced with applications in various systems;
the valence bonds and molecular orbital theories
are explored and implemented in determining

electronic structures of molecules and ions
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(Nuclear and Radiochemistry)
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Principles and equipment for radiation
detection; nuclear radiation detectors and analysis;
neutron activation; x-ray fluorescence; nuclear

technique in chemical studies
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X-rays and properties; crystals and
composition; crystal systems; Bravais lattices;
crystal symmetry; space groups; reciprocal
lattices;  Bragg’s law; Miller indices;
measurement of x-ray diffraction, data
collection, data reduction, structure

determination, structure refinement, the use of

crystallographic softwares in structure analysis
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Synergism and molecular interaction
in binary mixtures of surfactants; applications of
surfactants in petroleum industry; light duty

liquid detergent, heavy duty liquid detergent,

soap; fabric softener; shampoo
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Principles of programming languages
such as C and Fortran, applications in chemistry of
such languages : root finding for mathematic
equation  for  solving the  equilibrium
concentrations, statistical data evaluation, method
of least square : applications in chemical kinetics

for calculation the rate constant
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(Special Topics in Physical Chemistry )
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Topics of recent interest in physical
chemistry
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Topics of recent interest in physical

chemistry

324-431 2(2-0-4)
Tlaniidun3d

(Organic Photochemistry)

eI UNeY : 324-232 viselaeANu

IHTOUVDINIAIN

vanmsidTuana sidanseiin
unsugFu nalndfnserTn Tandl Ugaser T
Taunlvedassenovuoany noaou o ls
un@n Miueiia taza1sIwMIUVUIALAN

Ugnsen T Taeondadu-3andu uazlgnien

]
A

duiithauls

Principles of excitation of molecules;
electronic transition; mechanism of
photochemistry; photochemistry of alkenes,
polyenes, aromatic, carbonyl and small ring
compounds;  photooxidation-reduction  and

interesting reactions
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Structures and  biosynthesis  of

metabolites:  lipids, phenolic compounds,

carbohydrates, amino acids and alkaloids
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C-C bond forming reactions, enolates
and enamines, pericyclic reaction; oxidation-
reduction reaction; organoboron, organosilicon
and organometallic reactions; protecting groups;
synthons; stereocontrol and ring formation;
planning and strategies in synthesis; multistep

synthesis; synthesis of some natural products
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Structures and general properties,
classification, nomenclature, reactions and
preparation of heterocyclic compounds containing
N, O, S and interesting natural heterocyclic

compounds
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Hybridization;  conformation;  chiral
molecules; enantiomers; diastereomers; cis-trans
isomerism; axis of symmetry; racemization and
resolution; stereochemistry of important reactions;

asymmetric synthesis
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Liposomes and micelles; self-
assembled  monolayers,  polymers  and
dendrimers; supramolecular chemistry;
semiconductor nanoparticles (quantum dots);
semiconducting organic nanomaterials and

applications
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Application of principles in organic
chemistry and biochemistry to a better
understanding of chemical processes in living
cells; structures, properties and function of
biological molecules, e.g. amino acids,
carbohydrates, lipids, nucleotides and enzymes,

etc
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(Special Topics in Organic Chemistry I)
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Topics of recent interest in organic
chemistry
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(Special Topics in Organic Chemistry II)
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Topics of recent interest in organic

chemistry
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(Instrumental Analysis IT)
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Instrumentation theories, principles
descriptions and applications; analytical methods based
on absorption and emission spectrometry, atomic and
molecular photoluminescence spectrometry, ion-
selective electrode, voltammetry, high resolution gas-
chromatography,

high-performance liquid

chromatography and thermal analysis
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Applications of instrumental methods in
electrochemistry, spectroscopy, chromatography,

and related techniques
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(Special Topics in Analytical Chemistry I)
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Topics of recent interest in analytical

chemistry
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Topics of recent interest in analytical

chemistry
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Origin and recovery of petroleum;
classification and chemical composition of
petroleum; property determination; refinery
processes; product improvement; products from

petroleum
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Important industrial processes in terms
of corresponding basic chemistry and chemical
equipment; some chemicals industries in Thailand;

operation management
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(Environmental Chemistry)
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Applications of knowledge in chemistry
to environmental problems; air, water, soil and
noise pollution, radioactivity; basic environmental

toxicology; control and prevention
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(Metrology and Laboratory Quality
Assurance)
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Quality system in testing laboratory,
quality assurance in chemical and testing
laboratory, introduction to basic metrology,
introduction to method validation, basic
principle for estimation of measurement
uncertainty in chemical analysis, chemical

metrology laboratory practice
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Topics of recent interest in applied

chemistry
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(Seminar in Chemistry)
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Seminars given by students on
chemistry topics of current interest or new
findings from chemistry or scientific journals

followed by further discussions with guidance

from staff
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(General Chemistry Laboratory I)
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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;

thermochemistry
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(General Chemistry Laboratory II)
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Volumetric analysis; redox titration;
determination of ascorbic acid; chemical
kinetics; chemical equilibrium; pH
measurement of acid-base solution, buffers and
solutions from hydrolysis reactions; synthesis
and analysis of coordination compounds;
electrochemistry; identification of the functional

groups of organic compounds
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(Physical Chemistry Laboratory I)
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Determination of thermodynamic
properties: partial molar quantity and enthalpy
of liquid evaporation; determination of liquid or
solution viscosity; phase diagram of three
components  system;  determination  of
dissociation constant of week acid by
conductance measurement; determination of
equilibrium constant of reaction; chemical
kinetics: determination of order and activation

energy of reaction
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(Organic Chemistry Laboratory I)
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General laboratory techniques:
crystallization, distillation, extraction and
chromatography; solubility and functional group tests

of organic compounds; chemistry of carbohydrates;

synthesis of organic compounds
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(Organic Chemistry Laboratory II)
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Laboratories in organic synthesis; isolation

of natural products
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(Analytical Chemistry Laboratory)
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A laboratory course dealing with analytical
techniques of volume and weight measurements;

titrations; separation techniques
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(Basic Glass Blowing Technique)
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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 Y-shaped

three-way joints
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(Inorganic Chemistry Laboratory)
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Synthesis and studies of inorganic
compounds by basic instruments e.g. IR

spectrophotometer, UV-Vis spectrophotometer,

polarimeter and magnetic measurement
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(Physical Chemistry Laboratory II)
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Determination of transference number;

determination of specific rotation by using

polarimeter; determination of solubility product



by conductometry measurement; determination of
critical micelle concentration; application  of
spectroscopy; chemical kinetics: determination of rate
constant, order of reaction, dependence of rate constant

on temperature
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(Instrumental Analysis Laboratory I)
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A laboratory  course dealing  with
instrumental methods based on spectrophotometry,
electrochemistry, gas-chromatography and high-

performance liquid chromatography
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(Instrumental Analysis Laboratory IT)
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A laboratory  course dealing  with
instrumental methods based on emission spectrometry,
ion-selective electrode, voltammetry, high resolution
gas-chromatography, high-performance liquid

chromatography and thermal analysis
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(Environmental Chemistry Laboratory)
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A chemical laboratory applied to
environmental problems; sample collection and

preservation; chemical and physical analysis
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Practice in chemistry research
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Practice in chemistry research
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Practice and study in the cooperative
industrial organizations related to chemistry by
working in the position comparable to the workforce of
the organization for at least 16 weeks or one semester
in order to improve occupational skill by way of
integrating knowledge from classes and work
experiences, presentation and the complete report for
the cooperative industrial organizations with the
assessment by academic advisors and related officers

of the organizations
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(Chemistry Job Training)
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Three to four weeks summer training in
industry or department approved institution and

industry tour



