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nguIvANBUNTY
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=

256522  LANBUVRETINEANE
Physical Organic Chemistry
256524  HANANIISIINTIAUAZNITAUATIZY
Natural Products and Synthesis
256528  M3Uszyndldlaveunsudtuluduniddunsiei
Applications of Transition Metals in Organic Synthesis
256529  1p3TIBUNIE
Bioorganic Chemistry
256571 htelagtumaniidunsd
Current Topics in Organic Chemistry
256572 \nfloyyadaTriuguosmsUsznouduridiad
Advanced Free Radical Chemistry in Organic Compounds
256574  ASFUATIEALUUDELLINT
Asymmetric Synthesis
256575  N1999NLUULAT ALY
Drug Design and Development
256576 M3ldusglerianingAunianiidunse
Utilization of Organic Material
256577  maseufisenatilaenalnnisdinimuasiaiiasonn
Biocatalysis and Green Chemistry
277551  AdBUVEURINOALLIDS
Organic Chemistry of Polymer
nguivAtioiunsy
256533 Lﬂﬁiﬂaai‘ﬁLu%’u%uqqLLazmimLaﬂé’ﬂwzﬁ
Advanced Coordination Chemistry and Identification
256534 |aflofluvddaniuzeads
Solid State Inorganic Chemistry
256538  vhtetaglumenaiieliuvid
Current Topics in Inorganic Chemistry
256539 N1IAEAMNLTILULANA

Molecular Imaging

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256563

16

iwiloasunluwriadnuasdusau]isen
Organometallic Chemistry and Catalysts

naNdvLARTINENS

9

256542

256543

256544

256545

256547

256548

256549

256562

BHEEREIEE

Advanced Physical Chemistry
wilaauduuarlasassluans

Quantum Chemistry and Molecular Structure
QUnNAFNAN LAY

Chemical Thermodynamics
JaunNaransLAdl

Chemical Kinetics

\nilmeaaoesLaz RS

Colloid and Surface Chemistry
Wtelagiumaniliaidnd

Current Topics in Physical Chemistry
Lﬂﬁﬂ’]ﬂﬂ’lWL“TjﬂLLaﬂ%uq&

Advanced Physical Photochemistry
wiluwaluladuaznsussyndldiuianeans

Nanotechnology and Material Science Applications

nguIvNATIATIZH

256554

256555

256556

256557

256558

widiasz el

Electroanalytical Chemistry

Witelagiumaniitiasiey

Current Topics in Analytical Chemistry
wnaflenmanadaaninsalndtugs

Advanced Instrumentation for Spectroscopy Techniques
mATiANSWS LAz S WENASoE 1o TAT e in1aAd
Sample Preparations and Separation Techniques for
Chemical Analysis

Immﬂwﬂiﬂ%’jugq

Advanced Chromatography

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256581

256582

256585

277543

3. ANYIUNUS

256591

256592

256593

17

WidaldenanIgmaaiiingei

Selected Topics in Analytical Chemistry
wileszindundey

Environmental Analytical Chemistry
anRAIMSULATILATIEN

Statistics for Analytical Chemistry
ﬂ’li’sfﬂmTUENL?IEJLLﬁSﬁ’]L?iEJIHEMﬁ’MﬂiﬁJ

Waste and Wastewater Management in Industry

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

o Y 1 1 =
nuulddasndn 12 wuleha

WUNUS 1 WNU A WUU A 2
Thesis 1, Type A 2
NGTNUS 2 WY N LU N 2
Thesis 2, Type A 2
WUINUS 3 WU A WUU A 2
Thesis 3, Type A 2

4. yuenulitunulene

256511

256594

a ada o a 6 =
e 0gUITIVYIMOINYFE@RSwaTNALULAT
Research Methodology in Science and Technology
AU

Seminar

3 UUIYAR

3 UIBAM

6 NUIYAR

AU 4 BUIENA

3(3-0-6)

1(0-2-1)
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3.1.4 WNUNISANE

256511

256552

KXXXXX

XXXXXX

XXXXXX

256564

XXXXXX

XXXXKX

XXXXKX

256591

TR 1
AANISANYIAY

suilouinidomainemansuazimalulad (lidumiiein) 3(3-0-6)
Research Methodology in Science and Technology (non-credit)
MTATIERlATIaasauURIaALl 3(2-2-5)
Structural and Chemical Property Analysis
Juden 3(2-2-5)
Elective Course
A den 3(2-2-5)
Elective Course
A uden 3(2-2-5)
Elective Course

393 12 WU

aansAneIUane

wAlan1swssNTelaueuIeAUaty 3(2-2-5)
Techniques in Original Research Proposal Preparation
A uden 3(2-2-5)
Elective Course
uden 3(2-2-5)
Elective Course
uden 3(2-2-5)

Elective Course
NGTNUS 1 WNY N LU N 2 3 UUBAA
Thesis 1, Type A 2

594 15 wiena
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JuUR 2
A1ANTSANYIAU
256592  ANYIRNUS 2 WHU N WUU N 2 3 BUILNH
Thesis 2, Type A 2
256594  #unwn (lldunuieia) 1(0-2-1)
Seminar (Non-credit)
59U 3 80
AANsAnyIUane
256593  INYIRWUS 3 WU A LUU N 2 6 NUIYAR

Thesis 3, Type A 2
593 6 “uenn
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3.1.5. A195UNYSIEIVN

256511 sudguigiveneInendansiazinalulag 3(3-0-6)

Research Methodology in Science and Technology

ANUNLNE SN kaztU1nu1en1TI98 NTEUIUNITITE UTElanniside n1sn1nue
Tyminn93de dauds wavauufgnu nsinuniuswdeya adfidmsunisinseideyaniaad
n15eukazeAUs1enauITeRfiuiivuateluinsaisaisssne wazsieaun1side
n5UsEEUN19398 nsiaddululy wazasserussatnide wellaignsideanizniiu
ImansLazinalulad

Meaning, characteristic and research goal, type and research process, variables
and hypothesis, collecting data, statistics for data analysis in chemistry, reading and
discussion on recent publications in international journals, research writing evaluation
and its application, ethics of researcher, proper techniques of research methodology in

science and technology

256522 \ARBUNSEISHEANH 3(2-2-5)

Physical Organic Chemistry

fiusziadl nouiluaganseesdiia srwandemfnfuujisomdunidiniuaznaln
nsinUizen anuduiusvedlaswaiienuaudedhlumsiinufisen svsnavesininasans
uagdniwaveslelelny UjATeuwnuiiuuuinedlean UjAzeinsdusuulnans Ufaseints
fdn Ufsouneslendn UiiSevesouyadase Uiiseitlduas

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

pericyclic reactions, radical reactions and photochemical reactions

256524  WAAAMIITITUVIRUALATHUATIZI 3(2-2-5)
Natural Products and Synthesis
MIuUNUTENYRIEHERS TS TINYR Aaduus TRy TesueamyTleitusineg
fumnudadhvesansuandusisssued yufinisuenansliviaviuasnminmvaeulassaialag
IWawnlasalny nsdauasevansuseneusssuvifiddyuieein wasarnuduiusvedassasna
funiseenguvnatiam Tnewiuliymvesnideadetagiuiiinauls
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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
interests

256528 Msuszgnaldlanzunsudduluduniddaunsien 3(2-2-5)
Applications of Transition Metals in Organic Synthesis
nsldlansunsudduluduniddunsei Inatuujisenisldaisusenouddouves

Tanzunsuddudunznzdadlunisadrisiussszninemsusutunisveu UAseeendindu

Fendu wagn1sussendlilunsepamnssuelduasesn
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

256529  1ANYIBUNIE 3(2-2-5)
Bioorganic Chemistry
o o o as a ¢ % a o’ ¢ o ¢ =
UNILABAUALTIBUNTY 1RSI 19999ALOUDLAZDITOULD NTAIATIZRNINTININ
voefiandlolvnannulusssveid nsduasizvniaaiivesiandleluainulusssuyid
o ¢ =~ a a saa o N o a o s
nsduasiginiaaivesiandlelnaninisusuuasulaseadne nalnnisiiniuszlaiaus
| a < < [ 3 a Y/ aa 6 U 6
ismwmamauaﬂmaQa“um@Laﬂ wulnanaglusiu Inssadvanuiifveandlng nsdansiei
wdlnauudgninvesds mdlnddanddnuedn nsdansziniaaiivesndlnadanddnueda
o ¥ 4 a a 4 &a aa a a a
nsihlulduselevd wmadalunisieszimdlnatinddnuednuazfouLe
Introduction to bioorganic chemistry, structure of DNA and RNA, biosynthesis of
natural nucleotides, chemical syntheses of natural nucleotides, chemical syntheses of
modified nucleotides, covalent bonding of DNA and small molecules, peptides and
proteins, three-dimension structure of peptide, solid phase peptide synthesis, peptide
nucleic acids, chemical syntheses of peptide nucleic acids and applications, analytical

techniques for DNA and peptide nucleic acids
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256533 Lﬂﬁiﬂaa'%ﬁm%’u%’ugauazmimLaﬂé'memi 3(2-2-5)
Advanced Coordination Chemistry and Identification
nguresiusyluasusenaulaeesfiudu ngufauiunan nqufeesinaluana

aweslownil N13ANYINIRAUNaFERSLazRMINaA1ans N1seSulenalnuazUisemiaadl

aflunIguevile nlilAvesAutuveansiiluana NMsntenanyalvesaisetiunsdgaiginaila

Tedesuuniudnslswuudaninsalnd Sidnnseualuislouuud dunstsaaninsalnd

sunuaninsalnd lepdnhawnuuviuazinaiaSsdond
Theories of bonding in coordination compounds, crystal field theory, molecular

orbital theory, stereochemistry, kinetic and thermodynamic studies, elucidation of some
inorganic reactions and mechanisms, coordination chemistry of biomolecules,
identification of inorganic compounds using nuclear magnetic resonance spectroscopy,
electron spin resonance, infrared spectroscopy, raman spectroscopy, cyclic voltamsmmetry

and X-ray techniques

256534  \adlatuvisdanusvaeuds 3(2-2-5)
Solid State Inorganic Chemistry
MsFuATITveTetunsd Wusyialluan1urrauds anwazvauingn audd
memennazmaadl waznsihluldnuiiiedes
Synthesis of inorganic solids, chemical bonding in solids, characteristic of lattice

defects, physical and chemical properties, and their applications

256538  viatataglunanlietdunsd 3(2-2-5)
Current Topics in Inorganic Chemistry
nsduaszikazmatalngg neuelietunsd sudsnsiiludssendld wagnis
ganuUUBMImseiiieldlunside
New syntheses and techniques in inorganic chemistry including the applications

and the method development for researches
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256539  N13AENNTILLLENE 3(2-2-5)
Molecular Imaging
weafianisenenmildlunanisunmguaznadinevesead (Bueisle s oad
839 Wasesisawwud 9an519171) NsdNATILRRAZNITVIAdRUYBsANTR BRIt LU ATiA
99

=3_

Imaging techniques in medicinal use and cell biology research (MRI, PET,
SPECT, Fluorescence, Ultrasound), synthesis and testing of properties of probes for the

various techniques

256542  \AfiBeAnddugs 3(2-2-5)

Advanced Physical Chemistry

NuNaN NsAnuse mqwﬁﬁugwmmzﬂﬁﬁ‘%aﬁ%ﬁﬁuﬁ‘ Vg W) waARLITUADLNANTD
wasvguinisyu gufaatvenia el wanddauasiouled weslulawdnduvaia auga
fAatestuuiaasauarluasazaisads arwdulazeunaififeidestunsivasunlasly
svuu aun1sraulesiases Fmemeiudunagisngiedy

Group theory, bonding, theory of elementary 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 indladaudunazlasainluana 3(2-2-5)
Quantum Chemistry and Molecular Structure
naransmpuduiiuguvenalintaudy  danaulowaiswes Hendulanu aAlewnu

wazaun1sAauvadlysiuansiy 1 48 niswdsunuuuesiutie lumuddauvedlalasaueznoy

Winametuturkazisnesietu daansoualu waslaseaiieesnouvesdiaen laseasnamnig

a a P = a a IS =

didalnsliavadluanalalasiau wazlosowmilouluanalalasiau Twmu teiiadu LUudu Now

luananseaivia nquiusslaud wasiswianouTawnuila
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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 of
hydrogen atom, perturbation and variation methods, electron spin, and helium atom
structure, electronic structure of hydrogen molecule and ion molecules-like, methane,
ethylene, benzene, etc, molecular orbital theory, valence bond theory, and

self-consistent field methods

256544  guVWaAIEATLAL 3(2-2-5)

Chemical Thermodynamics

gruvmamaniluvaty guvwamansideada loulnsd uagngted 3 msdaumg
awnlnsalnd Fafedesiuing aunaiadl uazanusile

Classical thermodynamics, statistical thermodynamics, entropy and the third
law, statistical-spectroscopic calculation of thermodynamic function of gases, chemical

equilibria and vapor pressure

256545 auUNaAIENSLAL 3(2-2-5)
Chemical Kinetics
wniaunamanslussuuienitusveswesmaiuasfie UjAsenitugnu UjATengnls
uwarUiisewuuan dasneiaufiseilussuuiisius
Chemical kinetics in homogeneous liquid and gaseous systems, elementary

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

256547  niinaannuRuAZiIAn 3(2-2-5)
Colloid and Surface Chemistry
wnilneaaesd Laflituin Usingnisaiiaunamaninisliily n1sgeduuuiuianinag
N3UsEENAYRINTEUIUNNSTTINUS
Colloid chemistry, surface chemistry, electrokinetic phenomena, adsorption at

different interfaces and application of heterogeneous catalysis
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256548  iatatagtumandideiadnd 3(2-2-5)
Current Topics in Physical Chemistry
wadle w3eadle wardinishesizilug 9 niedueBa@idnd sudenisiily
Usggndld uazniseenuuuIBmsiiesgiiieltlunside
Current techniques, instruments and methods in physical chemistry including

the applications and the method development for research

256549 1afimenimiBauasduge 3(2-2-5)
Advanced Physical Photochemistry
nannisganausased/Adlauaglnlagliawudaningalel nsvuIunsaem

nduvesluanaluannensedu é’ﬂwmzmﬁﬂé’uﬁamwﬁuﬁastsm&JLLaQLLUUGhm BRI

nsiiadnlewes/OnTnandronTzUIUNTANELES HATBIFIVNIALAIURBNTTUIUNITANELES

MENNSLaNATANTTIANTIAERAIUUAN1IZATILAZLUUTUTUNEN miUiBQﬂGﬂ“iﬁWI@QﬁLuﬁ

wudauninsalnUlumiddedugsiifotostuluanavesansofiunid  ansdund uazned

wes

Principle of uv/vis absorption and photoluminescence spectroscopy, energy
transfer of molecule in excited state, photoemission of excited molecules to ground
state, effect of oexcimer/ exciplex formation on photoemission, effect of solvent on
photoemission, principle and technique for measurement of steady state and time
resolved photoemission, the application of photoluminescence spectroscopy in

advanced research involving inorganic molecules, organic molecules and polymers

256552  N159LATIEHLASIES19azENUANILAL 3(2-2-5)

Structural and Chemical Property Analysis

wmadadieg Aldlunsinsegilasaiamaaiivaraudfvesans wu duades
wunuAnslowuud wuaaiunlnsuns Waeasagudawninsalnl msiszidlsmaia
AsEsULkarNsNITd e @B nduarianseu malnsziesdusznaunaznislinseilu
sgiufiufndemeiagaliasei wu aalnsalnduuunsznendnu qanssaudidnaseunuy
d04n310 Uazdowriu anIsAuLIITnaY

Various techniques for analysis of chemical structure and properties; nuclear
magnetic resonance, mass spectrometry, fluorescent spectroscopy, X-ray and neutron
diffraction and scattering, chemical composition and surface analysis; energy-dispersive
X-ray spectroscopy, scanning and transmission electron microscopy, atomic force

microscopy
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256554  LALILATIZATILNAN 3(2-2-5)

Electroanalytical Chemistry

yuitugemnaaiiesesidelni wu  Tnnuilowsd Tuloduees reudnlnuni
dlaAlnIns1iues aasuwes Inalsns il laaunuueIuazieuelsiuns wagnsuszendldly
Fusnge) WU Lnwmseans Asanden AATNIMEN 01113 gRavnITILaIAdYINen Wudy

Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography, voltammetry
and amperometry including the application in different areas e. ¢ agricultural and
environmental analysis, clinical chemistry, food, industrial and pharmaceutical

applications

256555  iatatagiumaaiitiassi 3(2-2-5)
Current Topics in Analytical Chemistry
wada 1w30dile wardinisinszRiiviuadsy nesuaiBeszd saudanisialy
Uszgndld uavmseenuuuismslinneidieldlunsise
Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256556  inFesflamanadinaninsalndugs 3(2-2-5)

Advanced Instrumentation for Spectroscopy Techniques

ndnnstuganarnsUssgndldiadesiiomaanlnsalnlsine iwu mtanindesuas
engLsdngesisaudaiuninsiuns lelasaauiueistuszneui naurenduaunlnsiuns
szmauiinngeaisawudainlniues lulasinnarauuazdudaiivddniianalautoznauiin
datuaiuninsue’ dudnfinddniananaun-uuaauninswes wagnmsussenaly

Advanced principles and applications of instrumentation in spectroscopic
techniques such as luminescence, x-ray fluorescence spectrometry, hydride generation
atomic absorption spectrometry, atomic fluorescence spectrometry, microwave plasma
and inductively coupled plasma atomic emission spectrometry, inductively coupled

plasma-mass spectrometry and their applications
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256557  WALANISHASEULATNISHENEITAIBEINDNITIATIZUNINLAN 3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis

ndnn1suarnisUszgnildtugauaanalinmanisunagnisuenansfiogns nsges
ansegndemaluladfiviuats 1wy n1slddanseninie lulasivisislunisdes msuwenans
faulasonainansiegiautu nmsadademlavewdmie nsatademaveudasedululag
nsannsigisgUieinsfneangda

Advanced principles and applications of sample pretreatment, and separation
techniques prior to chemical analysis using modern digestion techniques e.g. ultrasound-
assisted extraction, microwave-assisted extraction and analyte separation from the
sample matrices such as solid phase extraction, solid phase microextraction and

supercritical fluid extraction

256558 Tasunlnnsfisuge 3(2-2-5)
Advanced Chromatography
MﬁﬂmiLL@zmanzqﬂﬁWﬁﬁ"quaﬂmﬂﬁﬂmiwﬁ&mLLazmiLLEJﬂaﬁ@hasm 13808

ansfegadomaluladfivualie wu nmslddansennivie lulasivanelunisges nisuenans

faulaoenanarsiiegiadu n1satndiemavewdnie nsadadisinaveundesedy
lulas myadamelsyuileinsineanaan

Advanced principles and instrumentation of chromatography techniques such
as gas chromatography-mass spectrometry, supercritical fluid chromatography,
liquid chromatography-mass  spectrometry, capillary electrophoresis, exclusion

chromatography, ion chromatography and their applications

256562  uluwalulaguaznsuszandldnuiagaans 3(2-2-5)
Nanotechnology and Material Science Applications
wniivesansusznouiifilassairsseduulu Jadouasnmandoutanuilulaeldisme

il andd n1snamdnyiziany waznsussyndvesluanafidlasiaiisuuusiia 1wy

aunAlusgAuLIly MLseiseseauunly
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,

nanocatalyst
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256563  \mdlasunluiadnuazatseufize 3(2-2-5)
Organometallic Chemistry and Catalysts
415U58N0U00swNlUNTadNUe TN NANLALE 1NN TUTTY UTeinn nsinsey

nsfigatienanualfiasaufisen nmsswuaznalnmsiinufise waen1suszyndldlaeniulaym

wazuIdelaguu

Organometallic compounds of main-group and transition elements,
categories, preparations and characterization of catalysts, catalysis and reaction
mechanisms and their applications with emphasis on problems of current research

topics

256564  WALANISAENTDLEUDIIUIVBAUALY 3(2-2-5)
Techniques in Original Research Proposal Preparation
FurfuardinziinAdemaadfiiium duesginddeduatumaniluiden

aula dnaussuidesuadudaivinis
Search and analyze previous researches in chemistry, develop original

research proposal in interested chemistry topics, present original academic research

proposal

256571 wiatataglumaniidunsd 3(2-2-5)

Current Topics in Organic Chemistry

widefiuatemaniidunid lnsfunsfuafnwnssuiunisuagdsnising sauds
nstluseyndld wagn1seenuuuIsnsimen

Recent topics in the field of organic chemistry with an emphasis on novel
procedures and process, including the applications and the method development of

future research

256572 infioyyadaszdugevasasusznaudunisiag 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
Umﬁﬂlﬁ'mﬁua%aﬁaiz ANUEfeIveteULadasy audininmen niagnInalve

oyyadase MsiAsuvemvyiladidu UfAseimseduvaweduanausida mssindvesluiana

usiida msmsaeluluianavesusifa warUfisennsiiusevindluianausia
General aspect of free radical, stability of free radical, physical and chemical
property of free radical, functional groups conversion, radical coupling reactions, radical

reduction, intramolecular radical cyclization, intermolecular radical addition reactions
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256574  MSAWATIZRLUUDANNING 3(2-2-5)

Asymmetric Synthesis

aweslelnlvesasusenaunsuau sauunsvasluana amestandluufisenns
duas1eh n1sArvANUAsesliani1sidenassamesle LazaA1uTNNILLI1LIALADT L0
nsdsATgvkuveaninslngltlanswarasuseneudunid Uisen1sUniauaznisnivny
awosle

Stereochemistry of organic compounds, asymmetry of molecules,
stereochemistry in organic synthesis, stereoselective and stereospecific syntheses,
asymmetric synthesis catalyzed by metal and organic compounds, stereocontrol and

ring formation

256575  N1T9BNWUULATWAILIED 3(2-2-5)
Drug Design and development
N3EUINNIIAUNULAETRINIAIe1 s dunddgydeniseangnivesdien n1s

a

aaﬂLLUULLas‘d’%"ULﬂaauwyjﬁﬂﬁﬁfj’u%ﬂmLaqamLﬁamiaaﬂqwﬁmmu N1580NLUUITN5 e
dupmziansouiusvesemiouiuluimannn uazmseAvsssmAdeludlagtuiifeadesdiu
LAIINSEY

Drug discovery and development process, pharmacophore, chemical structure
modification for activity and property improvement, combinatorial chemistry and high-

throughput screening, and discussion about current researches in medicinal chemistry

256576  MslEUszleviaInIngAunanldunsd 3(2-2-5)

Utilization of Organic Material

) a ! Y] a = ] ¢ a

NAINUNDEATS LITAINAIIIUIINTINIA ﬂ’ﬁL‘UaEJug‘ULLazﬂ’]ﬂ“UUi%IEJGqu\]’m‘U’JN’Ja
Tgavdunidanivwazdnd arslulamse WWsAu afie wauelaiyiengdl waznisiily
Usegnalduselosl wu wedwesdinin ddeu wasdnaue1ms

Fossil fuel and energy resources from biomass, conversion and utilization of
biomass, organic materials from plants, animals, carbohydrates, proteins, lipids,

secondary metabolite and their applications such as biopolymer, dye and food coloring
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256577  msissufisenadilagnalnnietninuezialiazenn 3(2-2-5)

Biocatalysis and Green Chemistry

nsseufasenaiilaenalnnie@inin madend msvuiseinisdaasisiiuuiad
avonn wannstunistdiouladdmsuduiisimsdinmlneaiunisaiseuladiaznisiifmiss
UFRse et nluldnuaie sufmdnnsiugwesailazeeiifsrfesiuiimaisauiasen
1neldL3an9TIn N LagAassdunsd

Biocatalysis as an alternative way of performing chemical transformation for
achieving the goals of green chemistry, principles of use of enzymes as biocatalysts with
special focus on enzyme immobilization and practical uses of biocatalysts, and the basic

principles of green chemistry related to biocatalysis and organocatalysis methods

256581  #IU0LABAANIZNINARIATIZH 3(2-2-5)
Selected Topics in Analytical Chemistry
oAUMETBENnoUIEsuasuwIRnlun SISt lu o aa it ss ey

mMauazuaula
Methodology and research discussion of selected and interesting topics in

the field of analytical chemistry

256582  \aRAATIvivnedauanden 3(2-2-5)
Environmental Analytical Chemistry
Fupeuiiieadestunslnszinsduwindey msuesym nsifiudaegn mns

HonTs MIwseufieg1e NM15IATeT N1sUszlindaya N1585UIENA NTTIBNURA TFUINTFIY

wazngsuidou msdusesaanin wisidwedig lunueilunsinseinisdund ou

WENASAURI0E191 8177 AU B8 N13SNEIENTNIIBENe N1SWSENfieEne IETAT1EN

Freg1e nseselagldiadesie nsnsalnseiuasUseivaninuedauinden uafuvng

01mel 11 wariu Tnsendemeiiauazniesiiomaniiinse
Steps in environmental chemical analysis; problem defining, sampling, choice

of methods, sample pretreatment, analysis data evaluation, interpretation and reporting,
standard methods and regulations quality assurance, common chemical parameters in
environmental analysis. Environmental sampling and preservation, sample preparation,
analytical methods and instruments. Environmental analysis and assessment for air,

water and soil pollutions by instrumental analytical techniques
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256585  @dAEIUSULANIATIEN 3(2-2-5)
Statistics for Analytical Chemistry
wannInaifuazn1suRsnsadauUssgnAldlueiin et lunmsiiudoya ns

Useiliuna n1sindula nMsmuruaAmnIn NsvegeutiedAyneada n1snaaeunugIuILY

n15llUsUNTU SPSS neadid n1sdnnisteyalagldlusunsuessau M3asns LN A3

OANOYLAANAUNUS
Principles and applications of statistical methods for analytical chemistry:

collecting data, evaluation of analytical data, decision, quality control, significant test,

proficiency test, SPSS program for statistical analysis, data management by Origin
program and calibration methods, regression and correlation

256591  ANYIUIWUS 1 WAW A WUU N 2 3 waein

Thesis 1, Type A 2

Anwiesdusznauinenfinug wiedegrineninusluaivdniieades dmun
Uszidiuland/mdeiveinud Wauenaiswansanudasivgenierfuineainus (Concept
Paper) uagdavmanisdumsigienaswazanAdofiieidos

Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature
and related research synthesis

256592  ANgUWUS 2 LAW A LUU N 2 3 wuaefn
Thesis 2, Type A 2
Wauededlewaziinsitedarilassdiveninug Wethiavereamenssunis
Develop research instruments and research methodology and prepare thesis
proposal in order to present it to the committee

256593  MYIWUS 3 UNU N WuU N 2 6 w28NA
Thesis 3, Type A 2
Nusiusaudeya wsisideya davisieauanuinmviauesesinsdnuinm

Y
s

Ingrinud daviiinerdnudatvanysaluazunanuidoifiodfiniimeunsaiuinusidsa
N3AN®Y

Collect data, analyze data, prepare progress report in order to present it to
the thesis advisor, and prepare full-text thesis and research article in order to get
published according to the graduation criteria
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256594  §UUU 1(0-2-1)
Seminar
ANSUNEUBLALDAUTIINAIIUITYN LAY

Discussion and presentation of research topics in chemistry field

277543 msdansvaadeuazindelugaaunsay 3(2-2-5)
Waste and Wastewater Management in Industry
Ussnnuavirasiniinveadelugnanssy Msnszimaaiiiionisuenysznn

Trdauasinvends nsanvendedunsie Ussnnvesindelugaaivnssy maluladnig

Trinuazmssndmindegmamnssy dofmundurendounzisndon
Types and resources of waste in the industry. The chemical analysis for

grouping treatment, and disposal. Types of wastewater in the industry, appropriate

technologies for wastewater treatment and disposal, environmental and safety guideline

277551  \@ilduvsdvasnadiues 3(2-2-5)

Organic Chemistry of Polymer

uminAgafulssimuasnsdaaseinediues nalnnaiinufzeuazaaumans
ﬂ@ﬂﬂﬁﬁ%&l’nwu%u Ufiseuuvenyadassvesnediueivllafeiuarnofiuesiiy Uiiseuuy
wouleoau UfAsewuuwanlenay uazUfiseuuulaoafududinaswumnni NMswseunadiues
Timyilerdufiowioamediue s uuvuudonuazniyl

Introduction to polymer chemistry, synthesis and reaction, kinetics of step-
growth polymerization, free radical polymerization of homopolymer and copolymer,
anionic and cationic polymerization, Ziegler-Natta coordination reaction, synthesis of

functionalized polymer for preparing block and graft copolymer
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