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Chemical Thermodynamics
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Chemical Kinetics
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Colluid and Surface Chemistry
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17.5 A1R8U1E918991 (Course Description)

205500 mudangudmiussauigaiin 3(3-0)
English for Master Level Studies
'Elnﬁ’nvxua:ﬁ’mmmwi’ﬁ"mmmé'qnqmﬁﬁ‘mm?ﬁ‘ﬁ’ﬂLﬂusi'am?ﬁnmlui:ﬁu

WryayrTn lasufunisaniuasmadioy

Practice skills and improve knowledge in academic English needed for study at

at the master’s level with an emphasis on reading

256511 suiileudaasameingnmaniuasinalulad 3(3-0)
Research Methodology in Science and Technology

ANNMNNE Aneae uasitimunanisidt nszuaungise Ussinnnnside nag
fuuatlywinsase fauls uszaunigiunafususadeys nadieulasedn uaz
sENUNTFRE nrstrafiunigdd nabnaddeluld uazasserussaninade mAlAdE
nMfiseanzndnAneAanfuazmalulad

Meaning, characteristic and research goal, type and research process, variables
and hypothesis, collecting data, proposal and research writing evaluation and its

application, ethics of researcher, proper techniques of research methodology in science

and technology

256522 waiiaundsidsfand 3(3-0)
Physical Organic Chemistry
o r-] al -« «a <t n‘ o oo -3 ot e
NUSTLAH nqﬁgfumqmmﬂmﬂﬂa ?ﬁﬂﬂzl‘aﬂmnmnuﬂ{]nﬁ‘mmq'aumﬂlnuuﬂ:

nalnzaalfiten Anuduiiudaeslasaiedy anudadlaseujiTun BnEnazeeiain
aranauazAninazesialainl ﬂﬁﬁ?munuﬂuuuﬁaﬁaiﬂﬁﬁn UjiFenafuuuninan?
UjRuansinda Ufiteunelandn Ufifunteceyyenr: ﬂﬁﬁ?mﬁ'l‘i’um

Chemical bonding, molecular orbital theory, description of organic reaction and
mechanism, correlation of structure with reactivity, solvent effect and isotope effect,
neucleophilic substitution reactions, polar addition reactions, elimination reactions,

pericyclic reactions, radical reactions and photochemical reactions

256523 Padailaqiiumaaiduvdddaaned 3(3-0)
Current Topics in Organic Synthesis .
' « aan dd o> v e 1 a
manfagumjiaidusine Ufffeinerdasiuanslsduniann 1w ArflunAnd

aau Arfunudeau Adthy uazArfusuusafren nisliulfjigensine i UffFuidndu
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aanfindu Uffsengiluegand Uffteimeindalaelianafeulunedaasad 38n1s
d’qmﬂ:vfa'\sﬁuw‘é"ﬁuuwaw%’umuiﬁmﬁu‘lﬂ'lumwﬁ'nﬂammuua:%uwaums
Fupameignsiuidilszunmeine Aillasairedudeu

Functional group interconvertions, reactions involving highly reactive
intermediates such as carbocation, carbanion, carbene and radicals, application of
organic reactions i.e. reduction, oxidation, unimolecular reactions, thermal elimination,
alkylation and condensation reactions in organic synthesis, multistep synthesis and
modern synthetic organic chemistry with emphasis on designing synthetic strategies for

complex molecules

256524 ARAAMAEITNTIAUREMIFAATIEN 3(3-0)

Natural Products and Synthesis

nssuunlssmaessnsrRns SR AudiuETiALada e iardy
fine) AN lozessenfniueisssuga saiamsuenasli3gviuaznisasasay
Tanatulasidawnasalnd nsfarmeiainlszneusssuaafidn Ao uay
armduiufasianeiuiuniseanguiniedonn T.mlLﬁuﬁtum‘mwm?ﬁﬂaﬁﬂﬁﬂf-}ﬁuﬁ
rraula

Classification of natural products, correlation of functional groups with
reactivity of natural  products, separation and structure determination using
spectroscopy, synthetic methods of some natural compounds and correlation of their

structure and biological function with emphasis on problems of current research interest

256526 LAfLBIudaId1sAuvidd 3(3-0)
Photochemistry of Organic Compounds
mavinWiRasnaznszsuuasaauAanfaasanznssfurasansuvsed iy me

WA mmqm‘?a nafiamsdnszal msuldeulasresanaznssfunazms

Wl lunsdansed
An overview of excited chemistry methods for the generation of excited states,

excited state dynamics, energy transfer, quenching, intersystem crossing, excited state

transformations of organic compounds and their synthetic applications

TN T T

AR ey iory
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256527 Lafiaadnlutaiadn 3(3-0)

Organometallic Chemistry

ndnnisrasnsiieiusslugaslszneueeimluuiadn  anssznauanfluila la
\nas Sada Samu dalad tadlaus snsilrznaudedeuuuunnds uazianiiy
gnlszneudedeuarazdad maston sl uaxlffSeadiensannlszneuifivus:
arfuauiulans Tnanfulignuazemiddeiaqiiv

Bonding coﬁcepts in organometallic compounds: metal carbonyl, hydride, alkyl,
alkene, alkyne, sandwich complexes and catalytic systems of these metal complexes,
comprehensive survey of the preparation, properties, and chemical reactions of
compounds containing carbon — metal bonds with emphasis on problems of current

interesting research topics

256528 n1sulseen Adlansunsudduludundddaunet 3(3-0)
Applications of Transition Metals in Organic Synthesis
mslilansunsudduluduviddauamed Taachnljitenisldanlseneudedan

saslanzunsudduiduncardamunisairafussssndnarfuesuiuatfuau Ujnsen

eandiadu 3andu uazmalszgnalilumnsgasunssuaidaased

Concepts for the use of transition metal complexes as catalysts in organic
synthesis emphasizing the transition metal-catalyzed reactions for the formation of
carbon-carbon bonds, oxidations-reductions, and their applications in industrial fine

chemical synthesis

259529 LATigaAuNTE 3(3-0)

Bioorganic Chemistry

untiasSe s Tanefureadidueuscerfifua nisdaaszinedaninaes
fonalalndmnulusssad ms&’qmﬂzﬁm«nﬁmmﬁqﬂﬁiﬂ'lwf"i'mu'luﬁﬁwmﬁ ns
dupmainaaiisasraleindiinalinfalangie  nelnmafindusslaieud
seninAdueuscisnannadn hilladioaddnuatn mafaaszinnaafizaathllng
fordanueda sl Milslenfeadlafoaddnuedauacfidue  mallaluns
N lastoaddnuadauaciaue

introduction to bioorganic chemistry, structure of DNA and RNA, biosynthesis of
natural nucleotides, chemical syntheses of natural nucleotides, chemical synthese of

modified nucleotides, covalent bonding of DNA and small molecules, peptide nucleic
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acids, chemical syntheseé of peptide nucleic acids, application of DNA and peptide

nucleic acid, analytical techniques for DNA and peptide nucleic acids

256533 AN TATATALTY 3(3-0)
Coordination Chemistry
nejreciusslugrnlsznaulasefhindu ngujauranan nisAnmmng
< e ad J dall!l 0 aan Y <l
aaunaAans uazgnumadgnd Sanangeildeturenalnuanlfifumiaaiiatiunid
UNTiA

Theories of bonding in coordination compounds, crystal field theory, kinetic and

thermodynamic studies, theoretical approach for systematization, elucidation of some

inorganic reactions and mechanisms

256534 (Adlatiunddantusaaus 3(3-0)

Solid State Inorganic Chemistry

nsdaassireudeiiuiid wustailusnrusreuds Snuzaasamindnuas

sasuderaniliihilaunassduiug aunialadudinnin naunsuacnnitlningesd
29U mawiianiuazmawilaniheosiaesdan:  msteuzassnlsznausanlafiath
fleean surFimsntesmeuduasmailidendifadas

Synthesis of inorganic solids, chemical bonding in solids, the nature of lattice
defects and non - stoichiometric crystalline solids, dielectric properties, ionic diffusion
and conductivity, metallic conduction and superconductivity, recent developments in

superconducting oxides, magnetic properties of solids and their applications

256535 tAfidaaiuvddduge 3(3-0)
Advanced Bioinorganic Chemistry
. d . :
Tulsitu ieulel uazdatuansu Alauziuasdlsznenludedi@in tavzlunns

AIANNEzIUMIN Al Aanuidiufimreugsainiavzuasnisldanslsenauiaeeds
.
wihansinem

Metaloproteins, metaloenzymes, and other metal-containing biological

molecules, metals in the regulation of biochemical events, cell toxicity and

chemotherapeutics
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256536 LAdlYadsaNTIUAdY
Chemistry of Transition Elements

3(3-0)

inflasanssznaurassignau@dulungy d uas f Fahuialasenire noufuse
TraefAtu simestawnil aniiFinnanm aulninsalnd ueznisulszgngd

Chemistry of d- and f-block transition metal compounds, with particular
emphasis on structures, bonding theory, coordlnatlon stereochemistry, physical

properties, spectroscopy, and their apphcatlons

256537 isiindanrusaauiie 3(3-0)

Solid State of Ceramics

Tanaimaail Tanairamenmuszqaniazedgaiing gusuiinanediy
Launiindreugsiind nasedanaieididesuinenienmsaaemiing idu anafeu
‘Bifnmrafing wivéin uss dena mi'ﬁ'qmﬂzﬁvmﬁndﬁﬁéﬁtﬁm’u’mmnﬁn&inq w1y
isfind nanlszgnildanugsfingludausine iy uefaenfn mlaenivdays 1ed
ugaRined

Crystal chemistry, microstructures and physical properties of ceramics,
thermodynamics of ceramics, roles of structure and composition in influencing and
controlling physical properties, for example, thermal, electrical, magnetic, optical,
mechanical, recent synthetic methods for special ceramics, nanoceramics, application

of ceramic materials, for instance in optical fibers, data storage and solar cells

256538 Wadailaqiiumaaiiaiiuvid 3(3-0)
Current Topics in Inorganic Chemistry
Al wiesdla uazdinsdanmsin q mednuedlaliudd sadeniail
dszgnAld uszmsenuLLAENIAnnsiielilundde
Current techniques, instruments and methods in inorganic chemistry including

the applications and the method development for future research

256542 LATiBsHANd g | 3(3-0)
Advanced Physical Chemistry 1
nqufjngu  nafauss wquiugnuacfifeieiud  nqujuenfioiy
Apnand uacvqenieay nqefjamfzeuis lauall wamadfauaiduled m'aﬂu
lownfindamnna auqawmm-nmnuunmwua.,‘lua'mzmﬂm PR R

l.ﬂf.l'l‘il'ﬂsi numﬂﬂaﬂuuﬂm'lm::uu ﬁuﬂﬁ?ﬁﬂlﬁ'ﬁ?ﬂi waf FHwama l'IJ‘lml{.ﬂ:')ﬁ waadu
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Group theory, bonding, theory of eleméntary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis,
and enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria
involving real gases and real solution, systems involving intensive variables pressure
and temperature, discussion of Schrodinger wave equations, solutions to simple model

systems, perturbation and variation methods

256543 \adimdausnuatlasiaieluana 3(3-0)
Quantum Chemistry and Molecular Structure
namﬂm'mausTuﬁujﬁmmmﬁmﬂuﬁu fanailanlaisimef faidulanu

Alainy uazaunzaRuaadtssAvealy 137 maadauiuuumniluia Tusidanyures

lalasiquazasu Sfmamaiudunazifnefiadu Bannsauailu uazlasafnaznanees

Ade TanaFrnndidainslinractanalalanay uazlessumiloutuanalalasniau i

1 1edafu lwudu noufluegarfeeiisen nuiussiaaud uasitimdraudaunuila
Basic quantum mechanics as a foundation for quantum chemistry, postulate

operators, Eigenfunctions, Eigenvalues, and Schrodinger wave equations; one-

dimensional problems including the harmonic oscillator, angular momentum, hydrogen
atom; perturbatior: and variation methods, electron spin, and helium atom; structure and
multiplet theory, electronic structure of molecules; hydrogen molecule and ion - like,

methane, ethylene, benzene, etc; molecular orbital theory, valence bond theory, and

self-consistent field methods
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Chemical Thermodynamics
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Classical thermodynamics, statistical thermodynamics, entropy and the third

law, statistical-spectroscopic calculation of thermodynamic function of gases, chemical

equilibria and vapor pressure
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Chemical Kinetics
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Chemical kinetics in homogeneous liquid and gaseous systems, elementary

reactions, chain reacticns, and other reactions, reaction rates in heterogeneous systems

256547 LATIARAAREALATHNAS 3(3-0)
Colloid and Surface Chemistry
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Colloid chemistry, surface chemistry, electrokinetic phenomena, adsorption at

different interfaces and application of heterogeneous catalysis
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Current Topics in Physical Chemistry
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Current techniques, instruments and methods in physical chemistry including

the applications and the method development for future research
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Spectroscopy Analysis Chemistry
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Principles and application of spectroanalysis chemistry such as ultraviolet —

visible spectroscopy, infrared spectroscopy, raman spectroscopy, nuclear magnetic

resonance spectroscopy, mass spectrometry, electron spin resonance
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Electroanalytical Chemistry
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Theories and applications of potentiometry, conductometry, electrogravimetry,

coulometry, polarography, vdltammetry and amperometry
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Current Topics in Analytical Chemistry
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Current techniques, instruments and methods in analytical chemistry including

the applications and the method development of future research
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Principles and instrument of spectroscopy techniques such as luminescence,
atomic absorption spectroscopy, atomic emission spectroscopy, inductively plasma

spectroscopy, infrared spectroscopy, raman spectroscopy, and x-ray fluorescence and

its applications
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Sample Preparations and Separation Techniques
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Sample pretreatments and separation techniques before analysis such as

distillation, precipitation, dilution, preconcentration, digestion, solvent extraction, solid

phase extraction, field flow fractionation, supercritical fluid extraction and capillary

electrophorisis
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Advanced Chromatography
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Principles and instrument of chromatography techniques such as column
~ chromatography, gas chromatography, gas chromatography-mass spectrometry,

supercritical fluid chromatography, high performance liquid chromatography and liquid

o

chromatography-mass spectrometry and its applications
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Advanced Techniques for Structural Analysis
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Various types of techniques in structural analysis, i.e. x-ray and neutron
scattering, scanning probe microscopy, and solid-state nuclear magnetic resonance

spectroscopy (SSNMR)
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Nanochemistry
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Chemistry of compounds with nano-scale structures, chemical strategy and
factors contribute to preparation of nanomaterials, properties, characterizations and
chemical applications of the molecular architectural structures such as nanoparticles,

nanotubes, and supramolecules
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Discussion and presentation of research topics in chemistry field




20
256592 {3NU1 2 1(0-2)

Seminar Il
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Discussion and presentation on theory or recent topics in respective branch of

chemistry

256599 Instinus 12 wu2eEn/

Thesis
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Select the interesting topics, propose the research proposal and conduct the

research under supervision of advisor
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Spectroscopy analysis Chemistry
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Principles and application cf
spectroanalysis chemistry such as
ultraviolet —visible spectroscopy,
infrared spectroscopy, raman
spectroscopy, nuclear magnetic
resonance spectroscopy, mass

spectrometry, electron spin resonance
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Various types of techniques in structural
analysis, i.e. x-ray and neutron
scattering, scanning probe microscopy,

and solid-state nuclear magnetic

resonance speciroscopy (SSNMR)
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Discussion and presentation of research

topics in chemistry field
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Discussion and presentation on theory
or recent topics in respective branch of

chemistry
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Techniques
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Sample pretreatments and separation
techniques before analysis such as
distillation, precipitation, dilution,
preconcentration, digestion, solvent
extraction, solid phase extraction, field
flow fractionation, supercritical fluid

extraction and capillary electrophorisis
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Meaning, characteristic and research
goal, type and research process,
variables and hypothesis, collecting
data, proposal and research writing
evaluation and its application, ethics of
researcher, proper techniques of
research methodology in science and

technology
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Chemical bonding, molecular orbital
theory, description of organic reaction
and mechanism, correlation of structure
with reactivity, solvent effect and
isotope effect, neucleophilic
substitution reactions, polar addition
reactions, elimination reactions,
pericyclic reactions, radical reactions

and photochemical reactions
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Functional group interconvertions,
reactions involving highly reactive
intermediates such as carbocation,
carbanion, carbene and radicals,
application of organic reactions i.e.
reduction, oxidation, unimolecular
reactions, thermal elimination, alkylation
and condensation reactions in organic
synthesis, multistep synthesis and
modern synthetic organic chemistry
with emphasis on designing synthetic

strategies for complex molecules
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J Bonding concepts in organometallic

sicompounds: metal carbonyl, hydride,

1

aikyl, alkene, alkyne, sandwich
omplexes and catalytic systerhs of
ese metal complexes,
omprehensive survey of the

' 2 reparation, properties, and chemical
j‘_ reactions of compounds containing

_ arbon — metal bonds with em phasis on

[. roblems cf current research interest.
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Bonding concepts in organometallic
compounds: metal carbonyl, hydride,
alkyl, alkene, alkyne, sandwich
complexes and catalytic systems of
these metal complexes, comprehensive
survey of the preparation, properties,
and chemical reactions of compounds
containing carbon — metal bonds with
emphasis on problems of current

interesting research topics
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lassification of natural products,

orrelation of functional groups with
eactivity of  natural products,
,eparation and structure determination
sing spectroscopy. Synthesis methods
$f some natural compounds and

gorelation of their structure and
Biological function with emphasis on

iBroblems of current research interest
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Classification of natural products,
correlation of functional groups with
reactivity of natural products,
separation and structure determination
using spectroscopy, synthesis methods
of some natural compounds and

correlation of their structure and

biological function with emphasis on

problems of current research interest
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Synthesis of inorganic solids, chemical
bonding in solids, the nature of lattice
=efects and non - stoichiometric
rystalline solids, dielectric properties,
'onic diffusion and conductivity, metallic
and

onduction superconductivity,

3 ecent

developments in
Uperconducting oxides, magnetic
foropetties  of solids and  their
pplications.
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Synthesis of inorganic solids, chemical
bonding in solids, the nature of lattice

defects and non - stoichiometric

crystalline solids, dielectric properties,
ionic diffusion and conductivity, metallic

conduction and  superconductivity,

recent developments in

superconducting ~ oxides, magnetic

properties of solids and their

applications.
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metaloenzymes,

Metaloproteins, and

er metal-containing biological
fmolecules, metals in the regulation of
Biochemical events, cell toxicity and

&hemotherapeutics.
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Metaloproteins,

metaloenzymes, and

other  metal-containing biological
molecules, metals in the reguiation of

biochemical events, cell toxicity and

chemotherapeutics.
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- theory, Bonding, Theory of

ementary  and heterogeneous
':c;:tions, activated complex theory,
collision theory. Gas kinetic,
l_ ;_chemistry, catalysis, and enzyme
" :;tions. A rigorous presentation of
:;S_icai thermodynamics. Equilibria
7 TE}’i“g real gases and real solution.
7 ms involving intensive variables

:: ure and temperature. Discussion

:.Schr.odinger wave equations,

'_ons to simple model systems,

':;'qbation and variation methods.
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Group theory, bonding, theory of

elementary and heterogeneous
reactions, activated complex theory,
kinetic,

theory, gas

and collision
photochemistry, catalysis, and enzyme
reactions, a rigorous presentation of
classical thermodynamics, equilibria
involving real gases and real solution,
systems involving intensive variables
pressure and temperature, discussion

wave equations,

of Schrodinger
solutions to simple model systems,

perturbation and variation methods.
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Organic Synthesis

nsldlanzunsudduluduniddaunszd
Tnafulfisenisldansszneuidatou
gaalavzuntuidudunznsfaiunig
gfraWuszsEndeAffuaNiuAITUaY
Ujiteneendiadu sandu uaznas
Uszgnaldlunisgrainnssuiail

gupszi

Concepts for the use of transition metal
complexes as catalysts in organic
synthesis emphasizing the transition
metal-catalyzed reactions for the
formation of carbon-carbon bonds,
oxidations-reductions, and their
applications in industrial fine chemical

synthesis
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Introduction to bioorganic chemistry,
structure of DNA and RNA, biosynthesis
of natural nucleotides, chemical
syntheses of natural nucleotides,
chemical synthese of modified
nucleotides, covalent bonding of DNA
and small molecules, peptide nucleic
acids, chemical syntheses of peptide
nucleic acids, application of DNA and
peptide nucleic acid, analytical
techniques for DNA and_ peptide

nucleic acids.
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Chemistry of d- and f-block transition
metal compounds, with particular
emphasis on structures, bonding
-theory, coordination, stereochemistry,

physical properties, spectroscopy, and : ;

their applications.
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Solid State of Ceramics
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Crystal chemistry, microstructures and
physical properties of ceramics,

thermodynamics of ceramics, roles of

structure and composition in
influencing and controlling physical
properties, for example, thermal,
electrical, magnetic, optical,
mechanical, recent synthetic methods
for special ceramics, nanoceramics,
application of ceramic materials, for
instance in optical fibers, data storage

and solar cells
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Current techniques, instruments and

methods in inorganic chemistry

including the applications and the
method development for future ;

research ,
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Current techniques, instruments and
methods in physical chemistry

including the applications and the

method development for future

research
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Current techniques, instruments and

methods in analytical chemistry
including the applications and the !

method development for future

research ;
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Principles and instrument of
spectroscopy techniques such as
luminescence, atomic absorption
spectroscopy, atomic emission
spectroscopy, inductively plasma
spectroscopy, infrared spectroscopy,
raman spectroscopy, and x-ray
fluorescence and its applications

and its applications
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Principles and instrument of
chromatography techniques such as
column chromatography, gas
chromatography, gas chromatography-
mass spectrometry, supercritical fluid
chromategraphy, high performance
liquid chromatography and liquid
chromatography-mass spectrometry

and its applications
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Chemistry of compounds with nano-
scale structures, chemical strategy and
factors contribute to preparation of
nanomaterials, properties,
characterizations and chemical
applications of the molecular
architectural structures such as

nanoparticles, nanotubes, and

supramolecules
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Research and report under supervision
of staff committee in Department of

Chemistry
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Select the interesting topics, propose
the research proposal and conduct the

research under supervision of advisor
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