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3.1.3.3 518799
NANGATUHY N UUD A 1
NUIUNUILNATIVNAADANANGAT 36 HUIBNA
s1w3rfasy (lhfuninena uagSamamsanudlu s W5e U) S1uau 5 miiena
513 701 duuuual 1 1%(0-2-1)
(Seminar in Chemistry I)
513 702 duuunuAll 2 1%(0-2-1)
(Seminar in Chemistry II)
513 703 duuuuall 3 1%(0-2-1)
(Seminar in Chemistry III)
513 704 duuuuall 4 1%(0-2-1)
(Seminar in Chemistry IV)
513 705 anwilaeanvuazasseuITAdIHIUNUINY 1%(1-0-2)
(Safety and Ethics for Research)
Inendinus
513792 IneHnuT NARILLNT 36 HUIUNA

(Thesis)

NANGATUHY A LY A 2
fuIunienNATIAaeArangas iteand 36 nilena
51891090 1UIU 3 MU
513 701 duuuual 1 1(0-2-1)
(Seminar in Chemistry I)
513 702 duNUUAN 2 1(0-2-1)
(Seminar in Chemistry II)
513 705 anuUaennuLazITTOIUTIUEINTVIUIVY 1(1-0-2)

(Safety and Ethics for Research)
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U a a 4
. NEUANBIBUANDIUUNIY (Inorganic Chemistry)

513 706 awnInsaTndvugs 3(3-0-6)
(Advanced Spectroscopy)

513 711 pdlefiumnsd 1 3(3-0-6)
(Inorganic Chemistry I)

513 712 iafioliunid 2 3(3-0-6)

(Inorganic Chemistry II)

U, NYUAIIYUALNANA (Physical Chemistry)
513 706 awnInsaTndvugs 3(3-0-6)
(Advanced Spectroscopy)
513 721 guuwamaniinll 2(2-0-4)

(Chemical Thermodynamics)

513 722 vaumaasiall 2(2-0-4)
(Chemical Kinetics)

513 723 1ANAIDUAY 2(2-0-4)
(Quantum Chemistry)

513 724 i Ildhdmsumiiiana 2(2-0-4)

(Electrochemistry for Physical Chemistry)

A, NQUANBIYUATIUATIZY (Analytical Chemistry)
a é axy =
513 731 mMsunsey laedsanln Inswes 1 2(2-0-4)
(Analytical Spectrometry I)
a é axy =
513 732 mM3unsz laedsailn Inswes 2 2(2-0-4)
(Analytical Spectrometry I1)
513 733 M3uATeH laedsmd T 2(2-0-4)

(Electrochemical Analysis)
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513 734 mM3unszH 1aeds lasun Inasil 2(2-0-4)
(Chromatographic Methods of Analysis)

513 735 UfiamsTianeyilaeldiaseaile 1 1(0-3-0)
(Instrumental Analysis Laboratory I)

513 7136 UamsTianeyiTaeldinseaile 2 1(0-3-0)

(Instrumental Analysis Laboratory II)

' a o = . .
3. NRUANYIBI1¥ AN (Biochemistry)

513 706 awnInsaTnvugs 3(3-0-6)
(Advanced Spectroscopy)

513 741 FunAd 1 3(3-0-6)
(Biochemistry 1)

513 742 FuAd 2 3(3-0-6)
(Biochemistry II)

513 743 maualumMIIven 1T uAL 2(2-0-4)

(Techniques in Biochemical Research)

U a a 4
9. NAUANYIFUALDUNTY (Organic Chemistry)

513 706 mﬂﬂimaiﬂﬂsﬁ“uga 3(3-0-6)
(Advanced Spectroscopy)

513 751 inflsunsdlanatuge 3(3-0-6)
(Advanced Physical Organic Chemistry)

513 753 msdananzimaaiisuntdiug 1 3(3-0-6)

(Advanced Organic Synthesis I)

swIvuaen 1uubitdesndn 12 wineda (@onlunquanedmnvan Lites
A1 6 MUENA) Tael¥idenansieimaelli
n. nQuaeIvuAliedunid (Inorganic Chemistry)
513 713 msasvdelanyuzaslsenoueiiunid 2(2-0-4)
(Characterization of Inorganic Compounds)
513 714 mM359fAsenIasius 2(2-0-4)

(Heterogeneous Catalysis)
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(Inorganic Nanomaterials)
= 4 v A
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(Organometallic Chemistry)

uno. 2

2(2-0-4)

2(2-0-4)

4 a Aaan S A ~ J
%aumﬁmuazﬂa‘lﬂmﬁmﬂﬂgﬂiﬂﬂummuuma 2(2-0-4)

(Kinetics and Mechanism in Inorganic Chemistry)

~

Yaquansiotdunsd
(Bioinorganic Hybrid Materials)

A o s a A J
LITONAARNIENIUANDOUUNTY 1
(Selected Topics in Inorganic Chemistry I)
A @ a A A J
LTONAARNIENIUANDUUNTY 2

(Selected Topics in Inorganic Chemistry II)

nauaI¥UANNANA (Physical Chemistry)

513 821

513 822

513 823

Bostammemaniiadda 1
(Selected Topics in Physical Chemistry I)
Fostammemaniiidda 2
(Selected Topics in Physical Chemistry II)
Bosrammzmaniifilasa 3

(Selected Topics in Physical Chemistry IIT)

U a aa J
NANAYITUANAUAITIEH (Analytical Chemistry)

513 534

513 536

513 537

513 538

513 831

[ aa 4
matlsznuaunnlunlianiizy
(Quality Assurance in Analytical Chemistry)

A o Y] aa 4
wlumalulagdmsuniinsien
(Nanotechnology for Analytical Chemistry)

Y

MIAATIZHIN
(Water Analysis)

aa da A
IAVAUAITIENLBIVINTIN
(Bioanalytical Chemistry)
A [ aa 4
LIDIAARNITNINANUAIIZH 1

(Selected Topics in Analytical Chemistry I)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)
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513 832 L%@QﬁﬂlﬂWWgﬂW\?Lﬂﬁ%Lﬂ'ﬁWzﬁ)2
(Selected Topics in Analytical Chemistry II)
513 833 L%@QﬁﬂlﬂWWgﬂNlﬂﬁ%L931$ﬁ)3

(Selected Topics in Analytical Chemistry III)

ﬂﬁjmw"?%ﬁnmﬁ (Biochemistry)

513 542 FuANvOINY
(Plant Biochemistry)

513 543 Fualved laruINsg
(Nutritional Biochemistry)

513 544 maluTadvesonlad
(Enzyme Technology)

513 744 FuauWdna
(Physical Biochemistry)

513 745 maluladadueaenay
(Recombinant DNA Technology)

513 746 FUAVUDUNULLTU
(Membrane Biochemistry)

513 841 i3pefAmmIENITUAT 1
(Selected Topics in Biochemistry 1)

513 842 3oeAmIIzNIeT AT 2

(Selected Topics in Biochemistry II)

U a Aa A
NANABITUANDUNTY (Organic Chemistry)

=)

513 752 anlnTnsa Tnilvugeluniisunid
(Advanced Organic Spectroscopy)

513 754 msduasizdmaniiouns tuga 2
(Advanced Organic Synthesis IT)

513 755 alame 15 lgaan
(Heterocyclic Chemistry)

513 756  IAUHAANMNTITUHA

(Natural Products Chemistry)

unao.
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2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(2-3-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)
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513 757 msdizgna laveniuddulumsdunnging
IANDUNTY 2(2-0-4)
(Applications of Transition Metals in Organic Synthesis)

513 758 MIFAUATIETMaAldunIduuueauings 2(2-0-4)

(Asymmetric Organic Synthesis)

513 759 1ATITINITUNNG 2(2-0-4)
(Medicinal Chemistry)
513 851  [304AAMNIEMIUANDUNTE 2(2-0-4)

(Selected Topics in Organic Chemistry)

R, NQUANBIFIANAIU1 (Multidiscipinary)
513 660 1nalulagarsaumalunil 3(2-2-5)
(Information Technology in Chemistry)
513 750 P159ANTANTANOUATIY 2(2-0-4)

(Hazardous Chemicals Management)

513 850 1ANFIDUNTE 2(2-0-4)
(Bioorganic Chemistry)
Inenfinus
513793 ANniwut I uneum 12 vulena
(Thesis)
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SHaIM ¥951891 MIUNUILINA
a v @ A
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a A
A uaen 6
FAIHUNA 9
Wineme  ATtaueriate Inseaineinus
A = ~
N2 MamsanuIn 1
SHaIM Y0318 MIUUIEIA
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513793 | INe1UNWUT (IAungumnI) 6
AU 7
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513 534 m3dszivpamwluwnidinszd 2(2-0-4)

(Quality Assurance in Analytical Chemistry)

MATAMIIETINAIDINTIHTUNMIVATIER ADATIUTUMINATIZHIT

a 4 a o
P5a msidenIsansziuazmslszitiunadoya MisusesnwgnAeIueId

a 4 Y [ Y Aa oA a 4
AUNTICH u,azmﬂ‘wmis‘usmwmﬂgmmiamiww

Sample preparation techniques for analysis. Statistics for quantitative

analysis. Selection of analytical methods and data evaluation. Validation of an

analytical method and certification of analytical laboratories.
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513 536 W umnalulaganSunddn 1z 2(2-0-4)
(Nanotechnology for Analytical Chemistry)

v

@ J @
FaguTu i Tuma TuTad MydunsIenIazMIngIIaouaNY Uz Y0l
o J o = o [ aAa Jd (a wa
JaauTu mydszgnatagui Ty waziun Tuma TuTagdmsualangzy Ugians
VUBN
Nanomaterials and nanotechnology. Synthesis and characterization of

nanomaterials. Applications of nanomaterials and nanotechnology for analytical

chemistry. Lab-on-a-chip.

a RS

513 537 MTAAIISHIN 2(2-0-4)

(Water Analysis)

= S a %l d‘ v ?,' =
AUNTNNNANLASIAFIINYIVBIUIAY ANYUSVDIUNTYLUAY
a ~ ? a = @ ? a a 7 ¥

arsounsdluinde malulaguaznizuaumstam T myuasgHinlu
Y a wua a
nealfiiamsiall

Chemical quality and microbiological quality of drinking water.
Wastewater characteristics and organic matters in wastewater. Wastewater

processing and technology. Laboratory chemical analysis of water.

513 538 IANINTIZHITITINN 2(2-0-4)
(Bioanalytical Chemistry)

[ 1

A A d = d‘d o

ﬂ?iﬂi%ﬂﬂﬁﬁﬁﬁlﬂi?%ﬁﬁ?ﬁﬂ {luﬂﬁﬁﬂ'ﬂTINLZ’IQZ’WWﬂ’JﬁJﬁTﬂﬁJﬁf’J
A Aaaa
aUYIN

Applications of various analytical techniques to the analysis of molecules of
biological importance.
513 542 Fundlveany 2(2-0-4)

(Plant Biochemistry)

4 J Y 4

Tﬂiﬂﬁ%?ﬁllﬁ%ﬂﬂﬂﬂigﬂ’EJTJ‘VHQLﬂﬁﬂlﬂﬂl“ﬂﬁﬁﬁﬂ)’ wmwaaﬁ% N3
ﬁﬂlﬂi”l%ﬁllﬁ\i mema@uwﬁﬂuaziawmﬁ% SE’J%INHLLﬁ%Naﬁﬁlﬂ!%‘ﬁiiﬂ%Taﬂlﬂﬂ
A s A [ A
Wy FIMensea Tuanaluns

Structures and chemical compositions of plant cells. Plant cell wall

Photosynthesis. Primary and secondary metabolisms in plant. Plant hormones and

natural products. Plant molecular biology.

513 543 FuAHVLIINVUINS 2(2-0-4)
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(Nutritional Biochemistry)

TA%UINMTVOIWYBINUUANATN T UAT A1501M15UAZAINABINT
wihinazwunUeaFuvese s uINnensU3 Inanazaaineins Jyn
TnsmsnalussduminassyauTan

Human nutrition based on biochemical principles. Nutrients and nutrient
requirements. Function and metabolism of the nutrients. Dietary guidelines and food

labeling. National and global problems of nutrition.

513 544 malulagvese ] 2(2-0-4)

(Enzyme Technology)

Tassadanazmhiiveson s vaumanasuaznalnmssalfnserves
oulsyd nsuenewlafldusqns nsasaenlanl n1s1dlss Temiveaon Ty
Gluq@ﬁmmm ﬂ?ﬁllfW‘ﬂfj HagNITNHEANT

Structures and functions of enzymes. Enzyme kinetics and reaction
mechanisms. Purification of enzymes. Immobilization of enzymes. Applications of

enzymes in industry, medicine and agriculture.

513 660 malulagansaumalinii 3(2-2-5)
(Information Technology in Chemistry)
9 0 9 =l & 9 o
M35 llsunsudusagiuasgudeyamanilumsesonduniiy
o o a o
Uﬂﬂ’)'liJuﬁgﬂ15u1Lﬁu'f)6ﬁ}f]3J”ﬁ mﬁnamgmmgazmmmswﬂmm?wﬂmaqa
a o ] ] ) o = a 4 4
?%ﬂ']iﬁf\?ﬂjlﬁell’ﬂfl']\‘]\‘]']ﬂﬁ'lﬁiﬂﬂﬂ]uW'W]'Nl,ﬂll mmmawwmmammﬂﬁ@u la
as aa a A aa 4 = A 4 vy 9 =
ADNTINNADSN BUAVDITIANNWNIUAY ﬂﬁa‘Uﬂuuazmillﬂmeummau”auazm
A A o = A ] a 14 9
ANUNNNIAY Glumiamﬂﬂauwamamazgmﬁuaya
Applications of program packages and chemical databases in manuscript
preparation and data presentation. Molecular modeling and structure analysis. Simple
numerical methods for problems in chemistry. Analysis of errors and statistical

procedures. Types of chemical publications. Searches and retrieval of chemical

information and publications in computer networks and databases.

513 701 &uuuuadl 1 1(0-2-1)
(Seminar in Chemistry I)
dFuwnlwiveniraulanmani

Seminar on topics of interest in chemistry.
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513 702 aNNUUAN 2 1(0-2-1)
(Seminar in Chemistry IT)
Fununlusideniiaulanaail

Seminar on topics of interest in chemistry.

513 703 auNUUAN 3 1(0-2-1)
(Seminar in Chemistry I1I)
Fununlusideniiaulanaail

Seminar on topics of interest in chemistry.

513 704 SUNUUAN 4 1(0-2-1)
(Seminar in Chemistry IV)
Fununluideniiaulanaail

Seminar on topics of interest in chemistry.

513 705 anudasaNsuazaIseUsIMIIHSVIIUIEY 1(1-0-2)

(Safety and Ethics for Research)

HUIANMNAR  malla  anvlasassuazassenussaunnedveanuauly
Y a oA =
veiliianisnll

Concepts, techniques, safety, and ethics involved chemistry laboratory work.

v
U

513 706 andnlnsalniiuga 3(3-0-6)

(Advanced Spectroscopy)

anuithlundnmsuagngul TuanlnInsa1nd anwdnmimg
a a s J a -4 ~ a 4
f’]lﬁ/‘lﬁ?!ﬁﬂ u?kﬂﬁﬂil!ﬂﬂ!uﬂﬂlﬁi"mluucﬁ Llﬁgllﬂ\lﬁﬁlﬂﬂIﬂiLNﬁﬁiuﬂTinﬂu
Taseadrananail

Advances in principles and theory in spectroscopy. Current advances in

infrared, nuclear magnetic resonance and mass spectrometry for the elucidation of the

chemical structures.
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513 711 ndloHun3d 1 3(3-0-6)
(Inorganic Chemistry I)
IATNVOITIGNYHANIAE TargNIUTFY auaTHaznguangy
Chemistry of the main group and transition metal elements. Symmetry and

group theory.

513 712 nfietiunat 2 3(3-0-6)
(Inorganic Chemistry II)
=~ I Y 4 a aan
wiivesaslsznou Tneeiamdu saumaaiuazna lnmanaljnsen

Chemistry of coordination compounds. Kinetics and reaction mechanism.

513 713 M3asIvaRUaNHazasUIzneVaHUNI 2(2-0-4)
(Characterization of Inorganic Compounds)
NanMInTaBUaNATaslszneUeiuNIs madaneanln

TnsaTndl msdnsziiuiazesliznouvosueauiseiiunie
Principles of characterization of inorganic compounds. Spectroscopic

techniques. Surface and composition analyses of inorganic solids.

513 714 masal§nseniisiaus 2(2-0-4)

(Heterogeneous Catalysis)

WanMIUeIMT Il omuIIsius dsznnvesdusal§nsoumuy
AsNus mi@@cﬁ’mmzu,ﬂﬁﬁuﬁwmﬁmiqﬂﬁﬁ?m vaumansvenl§asnifidas
HUDIIEWUS MTAToud 1T 501 MAliANITATINAEUANHULYDIAIT
GGELR ﬂa”lnmiu,?feuﬁmwuazmaﬁuﬂﬁmwmméfuiﬁﬁﬁ?m msiszgnd
A30lFn5 017359 us Tuauidenazgaanungsu

Principles of heterogeneous catalysis. Classification of heterogeneous
catalysis. Adsorption and surface chemistry of heterogeneous catalysts. Kinetics of
heterogeneous catalytic reactions. Catalyst preparations. Techniques for catalyst

characterization. Mechanisms of catalyst deactivation and regeneration. Applications

of heterogeneous catalysts in research work and industry.
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=

513 715 Yaquilueiiunsd 2(2-0-4)

(Inorganic Nanomaterials)

A diugrumisdnnnTumaTuTad dszianvessaqualu
mIdunniiaquilu minsndeudnvazvesizauTu mdszgnd TaqunTu
Tunuisenazoaavngsy mansenuvesiaqui ludenyudias Funaden

Basic knowledge of nanotechnology. Classification of nanomaterials.
Syntheses of nanomaterials. Characterizations of nanomaterials. Applications of

nanomaterials in research and industries. The impacts of nanomaterials on

humans and environment.

= d U A
513 716 sndeasunluunaan 2(2-0-4)
(Organometallic Chemistry)
14 v Aa a a 4 = A [
ﬁﬁﬂﬁ%ﬂﬂﬂﬂ@illﬂium‘ﬂaﬁﬂ FUAUVDIAUNUA NIILIYNVD NUDS
[ o J 1 1 Aaan Y]
ﬂ’JHJﬁ'ilW‘L!‘ﬁiZWﬂNTﬂi\‘]ﬁ%}NLm$ﬂ3'liJ’J®\1ll’J“U?J\1‘]J§]ﬂﬁfﬂ NITATIVTDUANHUS
Aaan Aaan 4
Ugnsemagnalnlfnien maszand
Organometallic complexes. Types of ligands. Nomenclature. Bonding.
Structure-reactivity relationship. Characterization. Reactions and reaction
mechanisms. Applications.
d a aana A2 A A J
513 717 saumansuaznalomadalfnsenlwaiiotiundd  2(2-0-4)
(Kinetics and Mechanism in Inorganic Chemistry)
@ a aan = @ axy a 4
i’)@lﬁﬂ”ﬁlﬂﬂﬂj‘]ﬂimmh NHBATTITNITNAADULASNITUATIEH
9 Y = Aana A a <3 Ada 1l W Aaan
VIYANWNATU - IQUIAY ﬂaﬂﬁm'ﬂlﬂﬂi’lmi? wammqmﬁgwm@@mmgﬂﬁm
Ugnsenluaisazats masalfnien
Rate of chemical reactions. Rate law. Experimental methods and analyses
of kinetic data. Fast reactions. Temperature dependence of reaction rates. Reactions
in solutions. Catalysis.
[ = a ~ d
513 718 JaQNaANBTIDUUNIE 2(2-0-4)
(Bioinorganic Hybrid Materials)
o A v @ = a A J o any [ &Y
‘]JVI‘L!"ILﬂEJ’Jﬂ‘]J’JfTﬂNﬁ?JGH’J@uuVISEJ ﬂﬁﬁ]"lll,uﬂuag’J‘ﬁﬂ"liﬁ\uﬂi"lzﬂflﬁﬂ
@ a =~ a (é‘ a o A
WETy ﬂﬁ@]i’ﬁ]ﬁi’)‘ﬂﬁﬂ'ﬂmgL%’\‘iﬁlﬂﬂi‘ﬂiﬁiﬂ‘ﬂ NITUATICUNUNTY FUUALBINALAS
wa a aa A o S = Y =1 1
ﬁﬂﬂﬁ!%ﬂﬂﬁﬂﬁ@uﬂ "Uf]\i’)ﬁﬂ ﬂﬁﬂi$f§ﬂ@]ﬂi’)1li‘l\‘iﬂﬁﬁiNﬂi%(ﬂﬂLﬂﬂN NITVUTIY

A721357990 MIgadulaziuvenain
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Introduction to bioinorganic hybrid materials. Classification and synthetic
methods of hybrid materials. Spectroscopic characterizations. Surface analyses.
Mechanical and other physical properties of the materials. Applications including

artificial bone regeneration, drug delivery, sensor, adsorption, and smart packaging.
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513 721 QuuwWamansAd 2(2-0-4)
(Chemical Thermodynamics)
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Properties of gases. The first law of Thermodynamics. Work and heat.
Internal energy. Enthalpy changes. Heat capacity. The second law of
Thermodynamics. Entropy and entropy changes. Chemical potential. Helmholtz and
Gibbs energies. Physical transformation of pure substances and mixtures. Partial

molar quantities. Phase diagram. Phase equilibrium. Phase rule.
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(Chemical Kinetics)
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Rates of chemical reactions. Half-life. Determination of the rate law.
Temperature dependence of reaction rate. Reaction mechanism. Theories of

bimolecular reactions. Chain reactions. Catalysts.

513 723 IANAIDUAN 2(2-0-4)
(Quantum Chemistry)
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Quantum theory. Particle in a box. Harmonic oscillation. Angular
momentum. Wave function of hydrogen atom. Variational principle. Hartree-Fock

theory. Perturbation theory. Density functional theory.

513 724 i lWlvhéamSumiivlana 2(2-0-4)

(Electrochemistry for Physical Chemistry)
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Activity. ITon transport in solution. lonic conductivity in solution.
Electrodes. Equilibrium and reaction on the electrode interface. Electrochemical

cells. Electrochemical energy conversion. Industrial electrochemical processes.
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513 731 misaanzilagdsanInsuas 1 2(2-0-4)
(Analytical Spectrometry I)
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Principles, instrumentation, methodology, and applications of atomic

spectrometric methods.
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(Analytical Spectrometry II)
[ A A a 4 A o
UaANNIT IATBIUD NISUIUNITUATIEU Llﬁ$ﬂ”lﬁﬂi%fgﬂ@]')‘ﬁﬂﬁﬁi?ll'ﬂﬂm@
aa A a a a Jd a -4 ~
tazIFe ounsusa s mmaﬂﬂmmu@]mﬂwuum uag LL?JﬁﬁL‘iJﬂTTIﬁLiJ@]ﬁ
Principles, instrumentation, methodology and applications of ultraviolet and

visible, infrared, Raman, nuclear magnetic resonance and mass spectrometries.

513 733 msuanztlagdsad i 2(2-0-4)
(Electrochemical Analysis)
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Fundamentals of thermodynamics and kinetics of electrochemical reactions.
Electrodes and electrolytes. Potentiometric, voltammetric, and chronometric

techniques. Electrochemical sensors.

513 734 myanneiilaedslasninnsiil 2(2-0-4)
(Chromatographic Methods for Analysis)
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Principles of chromatography. Gas chromatography, liquid chromatography,
and hyphenated techniques. Supercritical fluid chromatography and capillary

electrophoresis.

513 735 Ufiiamsinsiilaglfinsesiie 1 1(0-3-0)
(Instrumental Analysis Laboratory I)
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Experiments related to the contents in 513 731 Analytical Spectrometry I

and 513 733 Electrochemical Analysis.

513 736 Ufiamsdnszilaalinsesiie 2 1(0-3-0)
(Instrumental Analysis Laboratory II)
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Experiments related to the contents in 513 732 Analytical Spectrometry 11

and 513 734 Chromatographic Methods of Analysis.
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(Biochemistry I)
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The structures and functions of the major classes of cellular constituents:
water and the various biomolecules. Biological membranes and transport. Structure.

Kinetics. Mechanism and cellular regulation of enzymes.
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513 742 ¥uad 2 3(3-0-6)
(Biochemistry IT)
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Bioenergetics and thermodynamics. The central metabolic pathways.
Regulation and integration of metabolism. Structure, function, and metabolism

of nucleic acid. Recombinant DNA technology.

513 743 MANAlUMTIVBNMIYFAAN 2(2-0-4)
(Techniques in Biochemical Research)
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Principles and techniques used in biochemical research laboratory:
chromatographic methods, electrophoresis, spectrophotometry, enzyme purification,
enzyme kinetics, and characterization of biomolecules. Modern biochemical and
instrumental methods for elucidating the structural and functional properties of the

biomolecules.

513 744 FunNana 3(3-0-6)
(Physical Biochemistry)
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Physico-chemical principles governing biological macromolecular structure
and function. Methods for characterization and separation of biomolecules. Theory

and applications of current biochemical/biophysical instrumentation and techniques.
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513 745 malulagAluemana 3(2-3-4)
(Recombinant DNA Technology)
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Recombinant DNA methodologies as well as some of applications for the
techniques. Hands-on experience with the key skills in genetic engineering. DNA
isolation. Restriction enzyme mapping. Gene cloning and selection. Gene expression.
Gel electrophoresis. Polymerase chain reaction. DNA sequencing and related

techniques.

513 746 BUANVDANNIDIU 2(2-0-4)

(Membrane Biochemistry)
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Biochemical and biophysical aspects of biomembrane structure and function.
Membrane lipids and proteins. Lipid polymorphism. Model membranes. Liposomes.
Membrane biogenesis. Cytoskeleton. Membrane trafficking. Membrane fusion and

signal transduction across membranes.

513 750 MSIAMIANSANOUAIIE 2(2-0-4)
(Hazardous Chemical Management)
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Chemical safety management: storage, utilization, transportation, recycling,

efficient treatments and disposals. Production of chemicals from renewable resources

by efficient methods. The use of environmentally benign solvents, reagents and

catalysts. Organic reactions in aqueous media.
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513 751 1pdidunIgNanatuga 3(3-0-6)
(Advanced Physical Organic Chemistry)
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Application of thermodynamics and kinetics to the study of organic reaction

mechanisms. Structure-activity relationships.
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(Advanced Organic Spectroscopy)
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Current advances in infrared, nuclear magnetic resonance spectroscopies and
mass spectrometry for the elucidation of organic structures.
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(Advanced Organic Synthesis I)
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Strategy in organic synthesis leading to various target molecules. The

disconnection approach. Selectivity in organic synthesis and the use of specific

reagents.
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(Advanced Organic Synthesis II)
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Current advances in synthetic approaches for selected classes of organic

compounds with emphasis on compounds of biological importance.

513 755 nditenmelslsnan 2(2-0-4)
(Heterocyclic Chemistry)
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Synthesis and reactions of heterocyclic compounds with special emphasis on
heteroaromatic systems. Three to six-membered heterocyclic derivatives. Some
heterocyclic compounds with more than two heteroatoms. Seven-membered and larger
rings.
a o J a
513 756 !ﬂﬁﬂﬁﬂﬂﬂ!"ﬂﬁi’iﬂd‘lﬂﬂ 3(3-0-6)
(Natural Products Chemistry)
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Classification and biosynthesis of natural products. Structure elucidation
and synthesis of important natural products.
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(Applications of Transition Metals in Organic Synthesis)
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Uses of transition metals in organic synthesis. Organometallic chemistry:

structure, bonding, and reaction mechanisms. Uses of the reactive ligands of the

transition metal complexes in organic synthesis.
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(Asymmetric Organic Synthesis)
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New generation of chiral auxiliary, chiral reagents and chiral catalysts in
asymmetric organic reactions. Diastereoselective reactions of chiral starting materials.

Applications in synthesis of complex organic molecules.
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513 759 1AAFINTUNNE 2(2-0-4)
(Medicinal Chemistry)
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Physical, chemical and pharmacological properties of drugs. Quantitative
Structure-Activity Relationship (QSAR). Current methodologies involved in the drug
discovery process: lead discovery strategies, structure-based and mechanism-based

design methods and combinatorial techniques. Drug metabolism: prodrugs and drug

delivery systems.
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(Thesis)
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Research topics in chemistry under the supervision of a thesis advisor.
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(Thesis)
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Research topics in chemistry under the supervision of a thesis advisor.
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(Selected Topics in Inorganic Chemistry I)
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Topics of interest related to inorganic chemistry and their applications.
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(Selected Topics in Inorganic Chemistry II)
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Topics of interest related to inorganic chemistry and their applications.
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513 821 1SeefamInzmaniana 1 2(2-0-4)
(Selected Topics in Physical Chemistry I)
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Topics of interest related to physical chemistry and their applications.

513 822 (SeafamINzMaunIiNaNa 2 2(2-0-4)
(Selected Topics in Physical Chemistry II)
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Topics of interest related to physical chemistry and their applications.
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(Selected Topics in Physical Chemistry I1I)
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Topics of interest related to physical chemistry and their applications.

513 831 (509AAMINZMAATIATIZH 1 2(2-0-4)
(Selected Topics in Analytical Chemistry I)
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Topics of interest related to analytical chemistry and their applications.
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(Selected Topics in Analytical Chemistry II)
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Topics of interest related to analytical chemistry and their applications.
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(Selected Topics in Analytical Chemistry 11I)
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Topics of interest related to analytical chemistry and their applications.
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513 841 1399AAMINZMITUAI 1 2(2-0-4)
(Selected Topics in Biochemistry I)
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Topics of interest related to biochemistry and their applications.

513 842 1399AANWIZTMIT UAII 2 2(2-0-4)
(Selected Topics in Biochemistry II)
v 9 A =\ =\ 4
mmammﬁuhmwammmzmiﬂizqﬂ@
Topics of interest related to biochemistry and their applications.
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513 850 1IANBIDUNIE 2(2-0-4)
(Bioorganic Chemistry)
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Synthetic and functional aspects of biomolecules and their applications;
structure-function relationship. Chemical modifications of biological macromolecules
and their potential effects. Dynamics of biomolecules.
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(Selected Topics in Organic Chemistry)
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Topics of interest related to organic chemistry and their applications.
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1.1 Chaisuksant, R., Boonto, N., Meanha, P., Hongwitayakorn, A. and Kongkedsuk, J.
(2015). “Antioxidant capacity assays of selected Thai herbs by low cost sequential injection analysis
with electrochemical detection.” Acta Horticulturae, 1088: 521-526.
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4 16, a1fud 2, IAOUNYBAIAN — danAw, 1-15.
1.3 Kongkedsuk, J., Hongwitayakorn, A., Bootnapang, W., Boonto, N. and Chaisuksant,
R. (2013) “Development of sequential injection analysis using peristaltic pump and electrochemical
detection for antioxidant capacity test by ABTS assay” Chiang Mai Journal of Science, 40(2): 224-
231.
1.4 Chaisuksant, R., Damwan, K. and Poolkasem, A. (2012) “Simple electrochemical
methods for antioxidant capacity test” Acta Horticulturae, 943: 297-302.
1.5 Chan-Eam, S., Teerasong, S., Damwan, K., Nacapricha, D. and Chaisuksant, R.
(2011) “Sequential injection analysis with electrochemical detection as a tool for economic and rapid
evaluation of total antioxidant capacity” Talanta, 84: 1350-1354.
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2.1 Chaisuksant, R., Chomsook, T., Manthong, N. and Kalcher, K. “Low cost hydrogen
peroxide sensor from manganese oxides modified pencil graphite electrode”, Oral presentation, The
11™ Asian conference on chemical sensors (ACCS2015), Penang, Malaysia, November16-18, 2015.
Procedia Chemistry, in press.
2.2 Chaisuksant, R, Jeanraluck, W., Sahaunwong, N.. Srinual, A. and Kalcher, K.
“Hydrogen peroxide sensor based on low cost pencil graphite electrode modified with manganese
oxides” Pure and Applied Chemistry International Conference (PACCON2015), Amari Watergate

Hotel, Bangkok, Thailand, January 21-23, 2015.
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“Antioxidant capacity assay of some Thai herbs by low cost sequential injection analysis with
electrochemical detection ”, Oral presentation, Southeast Asia Symposium on Quality Management in
Postharvest Systems (SEAsia2013), Lane Xang Hotel, Vientiane, Lao PDR, December 4-6, 2013.

2.4 Meanha, P., Kongkedsuk, J., Hongwitayakorn, A. and Chaisuksant, R. “ABTS assay
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pencil lead electrode”, Oral presentation, The 18th International Conference on Flow Injection
Analysis, Porto, Portugal, September 15-20, 2013,

2.5 Meanha, P. and Chaisuksant, R. “Determination of total antioxidant capacity of herbs
infusions by sequential injection analysis with amperometric detection” Proceedings of Pure and
Applied Chemistry International Conference 2013, Chonburi, Thailand, January 23-25, 2013, 20-23.

2.6 Chaisuksant, R., Damwan, K. and Chimpalee, N. “ABTS assay for antioxidant
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November16-19, 2010.
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for the highly selective Hg2+—sensing.” Journal of Chemistry, 9 pages.
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The First Asian Conference on Defence Technology ACDT2015, Hua Hin, Thailand, April 23-25,
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