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(Selected Topics in Physical Chemistry lI)



513 824

513 825

513 826

513 827

(3)

513 737

513 738

513 739

513 831

513 832

513 833

513 834

(4)

513 744

513 745

513 746

513 747

14

ﬂ?imijﬁla@ll'gﬂﬂmgsd@ﬂwaaLll@'%

(Polymer Characterization)
willalhdmiueifadadugs

(Advanced Electrochemistry for Physical Chemistry)
wuudnaedluana

(Molecular Modeling)

wBELaENTUsEYNA

(Color Chemistry and Applications)

nauAvLATIATIZY (Analytical Chemistry)

nsUseiuaunnlueitmen

(Quality Assurance in Analytical Chemistry)
uﬂumﬂiu‘laﬁﬁi"fuqaﬁw%’umﬁ‘imiwﬁ
(Advanced Nanotechnology for Analytical Chemistry)
msammmimﬁauammwﬁﬂLLazmiﬂizLﬁuma
(Water Quality Monitoring and Assessment)
Sosdmamgmaniinged 1

(Selected Topics in Analytical Chemistry )
Sosdmangmauniinggi 2

(Selected Topics in Analytical Chemistry II)
Sosmanzmaniieggi 3

(Selected Topics in Analytical Chemistry IlI)
mﬁ‘immzﬁ%gm%%amw

(Advanced Bioanalytical Chemistry)

nauIv el (Biochemistry)

Fuadwana

(Physical Biochemistry)
wAluladAdueaneng
(Recombinant DNA Technology)
TAUATVDAUULUTU

(Membrane Biochemistry)
FadveINY

(Plant Biochemistry)

upad. 2

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(2-0-4)

2(2-0-4)



513 748

513 749

513 841

513 842

513 843

513 844

513 845

513 846

513 8471

(5
513 752

~

513 754

513 755

513 756

513 757

513 758

513 851

513 852

15

FpdvolATUINT

(Nutritional Biochemistry)
walulagvaaeulel

(Enzyme Technology)
Sosameznnedund 1

(Selected Topics in Biochemistry 1)
Sosamznnedund 2

(Selected Topics in Biochemistry II)
dvinenseauluana

(Molecular Physiology)
Msdoanndaduadl

(Biochemical Communication)
FualuardiIngrseauluanavesity
(Plant Biochemistry and Molecular Biology)
FIANYDIANTHUGNTTY
(Biochemistry of Genetic Materials)
Fuatlveslusaunazioull

(Protein and Enzyme Biochemistry)

nquIvLATBuN3E (Organic Chemistry)

awninsalnddugduedidurss

(Advanced Organic Spectroscopy)
msduasgimaaiduridtugs 2

(Advanced Organic Synthesis II)

willgelslyndn

(Heterocyclic Chemistry)

LANNANAITIINYA

(Natural Products Chemistry)
nsUszgndlarensudtulunmsdunsgimaniidunsd
(Applications of Transition Metals in Organic Synthesis)
NNIRILATIZYNINLALDUNTILUU DAL

(Asymmetric Organic Synthesis)
Sosamznanidunid 1

(Selected Topics in Organic Chemistry )
Sosfnameynunidunid 2

(Selected Topics in Organic Chemistry II)

upa. 2

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)

3(3-0-6)

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)



513 853

513 854

513 855

513 856

513 857

513 858

513 750

513 850

513 892

(6)

16

Fowmamzmuaiidunis 3

(Selected Topics in Organic Chemistry i)
nalnufAsenafiduridtugs
(Advanced Organic Reaction Mechanism)
LATILTIN TN

(Medicinal Chemistry)
Ufisensduasisviadelal 1

(Modern Synthetic Reactions I)
Uisemsdaasisiadisln 2

(Modern Synthetic Reactions II)
wilguslaans

(Supramolecular Chemistry)

naxdvIananvT (Multidisciplinary)
N5IANITATLATSUATIE

(Hazardous Chemical Management)
LPIIFIBUNTE

(Bioorganic Chemistry)

Anennus
ANeANUS

(Thesis)

upad. 2

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)

a0 = | ] a
UANNYULNT 36 AUILNGK



513 801

513 802

513 803

513 804

513 705

513 805
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upa. 2

MANGATWUY 2.2 Innunibeinsiunaeavangnsidesndn 72 i

a o (XY 1 a [ = [ A o 1 a
AYEUUUN (13J‘U°U‘V1U'JEJﬂG\ LAINNANTSANYILUU S 1158 U) 31UU 4 hiu28nn

dunwdgmsuinAnuuivenudada 1
(Seminar for Ph.D. Students )
dunundmiuinfnuuivgnuiUudia 2
(Seminar for Ph.D. Students I1)
dunundmiuinfnuuivgnuiUudia 3
(Seminar for Ph.D. Students IIl)

dunwdgmsuinAnwiuTyeygu)dudia 4
(Seminar for Ph.D. Students IV)

FY1UIAY LU 3 wwA
ANNUADAAYLAZITTYIUTTUF NI UL
(Safety and Ethics for Research)
58108U5798n9Al

(Research Methodology in Chemistry)

wnewms * vt Infiseulagliduniiein

1*%(0-2-1)

1*(0-2-1)

1*(0-2-1)

1*%(0-2-1)

1(1-0-2)

2(2-0-4)



18 UADd. 2

o
(% v =2

Ayrdenuaan 3nululddasnidn 9 wuaeia lngdenainiviselull Neldn@nwn

a [ a

AoddonseudvInINNgNivIvan 1 nau lddeendt 6 wiiefn (nquivvaniidnwiu 5 nguiv lauwn

9

a6

(1) wiladunsd (2) wilAdda (3) WwiAws1e9 (4) Fedl wag (5) widuUNIe)

(1) ngsAvuadlotiuvid (inorganic Chemistry)
513 706 awnlnsalnddugs 3(3-0-6)
(Advanced Spectroscopy)
513 711 wiloliuve 1 3(3-0-6)
(Inorganic Chemistry )
513 712 \ilatun3eg 2 3(3-0-6)

(Inorganic Chemistry i)

(2) nguvwediwEna (Physical Chemistry)

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

513 721 QauVNaAIARSLAL 2(2-0-4)
(Chemical Thermodynamics)

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

513 723 LASAIDUAL 2(2-0-4)
(Quantum Chemistry)

513 724 willwidusuiediiaca 2(2-0-4)
(Electrochemistry for Physical Chemistry)

(3) naWIBATIATIZA (Analytical Chemistry)

513 731 NMTIATIEAlaeIdaUnInsINes 1 2(2-0-4)
(Analytical Spectrometry 1)

513 732 MTAATIERlAgIsaUNINIWAS 2 2(2-0-4)
(Analytical Spectrometry 1)

513 733 nMsaATeilagisiad L 2(2-0-4)
(Electrochemical Analysis)

513 734 MMTILATIEAlALILATNINNS N 2(2-0-4)

(Chromatographic Methods for Analysis)



513 735

513 736

(@
513 706

~

513 741

513 742

513743

(5
513 706

~

513 751

513 753
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Ufuin1shnszilagldiazasile 1
(Instrumental Analysis Laboratory 1)
Ufuin1shnseilagldiniasile 2

(Instrumental Analysis Laboratory II)

nau3YF AL (Biochemistry)

awninsalntdugs
(Advanced Spectroscopy)
FuAd 1

(Biochemistry 1)

PuAdl 2

(Biochemistry II)

a a v IS IS
wmadalunsiTenisduad

(Techniques in Biochemical Research)

nquIvLATBuN3E (Organic Chemistry)

awuninsalnUugs

(Advanced Spectroscopy)

a 6fa

SAa a v gj
Lﬂm@u%iﬂWﬁﬂﬁﬂJu%ﬂﬂ

(Advanced Physical Organic Chemistry)

(% 6 aNa = 7
ﬂ'ﬁﬁﬂmi’]%%‘ﬂ'}\‘iLﬂm@umiﬂ%u%ﬁ\‘] 1

(Advanced Organic Synthesis 1)

upa. 2

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

nden Fwauliddesndt 12 wiehn (Genlundudvvanlitdesndn 9 wiiedin)

Tnelidanannivnslul

(1) nauI¥wAedun3e (Inorganic Chemistry)

513713

513 714

513715

NIRTIEOUANYTATUTENDUBTUNTY
(Characterization of Inorganic Compounds)
N13439URA3e1eNUS
(Heterogeneous Catalysis)
Fanunluetunie

(Inorganic Nanomaterials)

2(2-0-4)

2(2-0-4)

2(2-0-4)



513716

513 717

513718

513 811

513 812

513 813

(2)

513725

513 726

513 727

513 821

513 822

513 823

513 824

513 825

513 826

513 827

20

wilpasunluluviadn

(Organometallic Chemistry)
Jaumansiaznalnnisiinuiiseluniiedumie
(Kinetics and Mechanism in Inorganic Chemistry)
Tanuandiofiun3e

(Bioinorganic Hybrid Materials)
Sosmamzmaniefunss 1

(Selected Topics in Inorganic Chemistry 1)
Sosanmezymnandeiunid 2

(Selected Topics in Inorganic Chemistry II)

L%ﬂﬁﬂﬁffuqqmﬂLLaa%uImmiauﬁw%’umimwaaué’ﬂwmz

(Advanced Synchrotron Radiation Techniques for Characterization)

Aaa v

naxdvwAdlAERR (Physical Chemistry)

itiEfAvesanslinanalvgdugs

(Advanced Physical Chemistry of Macromolecules)
wlulwledng

(Nanophotonics)

LARAU

(Computational Chemistry)
Gowdmanzmundiada 1

(Selected Topics in Physical Chemistry 1)
Sosniameynuniiadta 2

(Selected Topics in Physical Chemistry II)
Sosmangmuniidta 3

(Selected Topics in Physical Chemistry IIl)
NNINTIVADUANWUTVDINDANDS

(Polymer Characterization)
willalihdmsuedifadadugs

(Advanced Electrochemistry for Physical Chemistry)
wuudnaesluana

(Molecular Modeling)

WwILTELaEN5UsEYNG

(Color Chemistry and Applications)

upad. 2

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)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)



(3) NauIvNATIATIZY (Analytical Chemistry)

513 737

513 738

513 739

513 831

513 832

513 833

513 834

(@
513 744

~

513 745

513 746

513 7471

513 748

513 749

513 841

513 842

513 843
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nsuseiununnluaifinsen

(Quality Assurance in Analytical Chemistry)

wlumalulagtugsdmsuaiin g

(Advanced Nanotechnology for Analytical Chemistry)
NsAnAUATIREBUAMNININLAENNTUTEIIUNG

(Water Quality Monitoring and Assessment)

« Y] aa ¢
LIDIARALRANIENINLAUIATIEY 1

(Selected Topics in Analytical Chemistry 1)

« (Y aAa (4
bIDIARNLANIENINLALIATIIEN 2

(Selected Topics in Analytical Chemistry II)

« (Y aa (4
bIDIARALAWIENINLALIATIEN 3

(Selected Topics in Analytical Chemistry Ill)

WAIIATIZITUGUNTITIN M

(Advanced Bioanalytical Chemistry)

=

nauAMANAll (Biochemistry)

FpdEna

(Physical Biochemistry)
waluladAdueaeNg
(Recombinant DNA Technology)
PAUALVDIUULUTY

(Membrane Biochemistry)
UALVDINY

(Plant Biochemistry)
FpdvedlnwuInNg

(Nutritional Biochemistry)
waluladveaeulel

(Enzyme Technology)
Sosfmanznieduad 1

(Selected Topics in Biochemistry 1)
Sosfnaniznsdund 2

(Selected Topics in Biochemistry )
#Tienseauluana

(Molecular Physiology)

upa. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

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)



513 844

513 845

513 846

513 8471

(5)

513 752

513 754

513 755

513 756

513 757

513758

513 851

513 852

513 853

513 854

513 855

513 856
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A1SERANSLTITLAL
(Biochemical Communication)

= = a a % ]
GU’JLﬂllLLaB‘SU’J’J‘VIEJ’]iBﬂUIﬂJLaf]asﬂ@\‘i‘WGU

(Plant Biochemistry and Molecular Biology)

FAlvesEsHugNIsy
(Biochemistry of Genetic Materials)
Fuadvoslushulaziouled

(Protein and Enzyme Biochemistry)

nauIvIATBUNIE (Organic Chemistry)

awnnsalnddugdlueiidunis
(Advanced Organic Spectroscopy)
mié’qmiwﬁmqmﬁ@um?é%’juqa 2
(Advanced Organic Synthesis II)
willewelslonan

(Heterocyclic Chemistry)

LANNANA UIITIINYR

(Natural Products Chemistry)

nsUssgnalavensuddulumsduasizrinianidunid

(Applications of Transition Metals in Organic Synthesis)

NTELATIZANIAATIDUNI S LUUDALLINT
(Asymmetric Organic Synthesis)

a o aa a6
I309AALANIZNLALDUNTY 1

(Selected Topics in Organic Chemistry 1)
a o aa a6
I30IAALANIZNNLANDUNTY 2

(Selected Topics in Organic Chemistry II)
ISOIRALRNIENINARDUNTY 3

(Selected Topics in Organic Chemistry lI)
nalnUfAseniidunIduuas
(Advanced Organic Reaction Mechanism)
LARLTINTUNNE

(Medicinal Chemistry)
Ufisensdaasieviadelal 1

(Modern Synthetic Reactions 1)

upad. 2

2(2-0-4)

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)

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)



23 UAa. 2
513 857 Uffsensdunszadel 2 2(2-0-4)
(Modern Synthetic Reactions II)
513 858 wilgusluiana 2(2-0-4)
(Supramolecular Chemistry)
(6) nawIv@E@Iv1 (Multidisciplinary)
513 660 waluladasaumaluiadl 3(2-2-5)
(Information Technology in Chemistry)
513 750 A15IANISANSLALDUNT Y 2(2-0-4)
(Hazardous Chemical Management)
513 850 \AIITBUNSE 2(2-0-4)
(Bioorganic Chemistry)
Anednus
513 893 ANYIANUS AU 48 UUIBNR
(Thesis)
3.1.4  WAAMNUNISANEI
NANgASUUY 1.1
YA 1 AensEnwnd 1
SEIY T ATUIUNUILAAN
(U-UY-1w
513 801 | dunundmiutindnwuivainultadia 1 1%(0-2-1)
SAUIIUIU -
Y 1 aemsinwnd 2
AU T3 UIUNUIBNA
(U-Y-1u
513 802 | dunundmivinAnwuivanuiudia 2 1%(0-2-1)
SAUIIUIU -
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N 2 AaemsAne? 1

upad. 2

SREIY IBIY AMUIUNUIYAA
U-Y-1)
513803 | dunwdmsulindnwusvenudadia 3 1%(0-2-1)
513 891 | Anednus @awiAsuinn) 12
SAUIIUIU 12
wnewme * i Anniseulesliduniieia
U9 2 AAnsANEN 2
AU Y2V AUIUNU28NA
U-Yy-1)
513 804 | dunwdwmsutindnsusyanudade 4 1%(0-2-1)
513 891 | Inefinus @adsuvin) 12
SAUIIUIU 12
Y9N 3 AAMSANYIN 1
SEIY IBIV ATUIUNUILNA
U-Y-9)
513 891 | Ingfinus @adsuvin) 12
SAIUIUIU 12
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UN 3 A1AMsAnE 2

upa. 2

SWEIY Fa3%1 ATUIUNULNA
(U-4Y-u)
513 891 | Anednwus @awiieuiin) 12
SAUIUIU 12
wnewme * vt Infiseulagliduniiein
NANGATUUY 2.1
N 1 AANsANEN 1
SREIY P23 AMUIUNULLAA
(U-4Y-1u)
513 801 | dunundwsutindnwiuSvayinugdadin 1 1%(0-2-1)
513 805 | sevleulnideniaadl 2(2-0-4)
v Lden a
SAUIUIU 6
N 1 AANSANWIN 2
SREIY IBIV1 ATUIUNUILAA
(U-4Y-u)
513 802 | dunundmiuinAnwusvanuliadin 2 1*%(0-2-1)
A @en 6
SAUIUIU 6




26

N 2 AaemsAne? 1

upad. 2

SEIU I8V AMUIUNULLAA
U-Y-1)
513 803 dunwdgmsuinAnuUivgnudadia 3 1%(0-2-1)
SAUIIUIU -
weme ¢ i Iseulagliduniisin
U9 2 AANsANEN 2
SREIY IBIY AMUIUNULLAA
U-Y-1)
513 892 | Anednus @awiAsusnn) 12
SAUIIUIU 12
Y9N 3 AAMSANYIN 1
AU IV AUIUNU28NA
(U-UY-1)
513 892 | Inegdwus @awdAsuin) 12
SAIUIUIU 12
U9 3 AANSANWIN 2
AU IBAUN AUIUNUILNA
(U-4Y-1)
513 892 | Inegdwus @awdAsuin) 12
SAUIIUIU 12
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NANGATUUY 2.2

N 1 AANsAnEN 1

upa. 2

WAV Fodw IUIUUBAR
U-Y-u)
513 705 | ANUanANulazasToNuTIUd T UIUINY 1(1-0-2)
513 805 | sxtU8uUioaden19LALl 2(2-0-4)
UIAULEDN 6
FAUTIUIU 9
U7 1 mensinwad 2
WA Fodwn FIUIURULAR
U-Y-1u)
AUsAULGDN 3
aeN 6
FAUTIUIU 9
Ui 2 aensAnend 1
eIV Fodwn IUINAUYAN
U-Y-1)
513 801 | dunwdwiuind@nwiuivenuidadia 1 1%(0-2-1)
PLAGhR 6
FAUIIUIU 6

nnewe * e Inseulaeldduniiein
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N 2 mensAnE? 2

upad. 2

SEIU JBIW1 AMUIUNULAA
U-Y-1)
513802 | dunwdmsuiindnwuvenuidadia 2 1%(0-2-1)
SAUIIUIU -
U9 3 AAMSANYIN 1
SREIY IBIY ATUIUNUILAA
(U-4Y-u)
513803 | dunwdmiuiindnuuvenei]dadia 3 1%(0-2-1)
SAUIIUIU -
U9 3 AANSANWN 2
AU IV AUIUNU28NA
(U-Y-u
513 804 | dunwdwmsutindnususvanulUdn 4 1%(0-2-1)
513 893 | Inegdwus @awdAsuin) 10
SAIUIUIU 10

wnewme * i Inseulegliduniiein
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UN 4 a1AnsAnEN 1

upa. 2

SWEIY Fa3%1 ATUIUNULAAN
U-Y-1)
513 893 | Anedwus @awiieuimin) 10
SAUIUIU 10
U 4 AANISANYN 2
SV GRLE) IBIY" ATUIUNU2BAAN
U-Y-1)
513 893 | Anednwus @awiAeuiin) 10
SAUINUIU 10
N 5 AANISANEN 1
SHEIY Fa3% ATUIUNUILAAN
U-Y-1v)
513 893 | Ingfinus @edisuiyin) 10
SAUIIUIU 10
UM 5 AANISANEN 2
SV GRLE) FBIYN UIUNUIBNA
(U-Y-1)
513 893 | Anefnwus @aniAsuinin) 8
SAUIUIU 8




513 660

513 705

513 706

30 UADd. 2

3.1.5 A95UIYSI83Y1

walulagansaunaluad 3(2-2-5)
(Information Technology in Chemistry)

msldlusunsudnsagiuasgrudoyaninaiilunisesen unauduatunas
n1sdauedeya N13IasuLlazNITIATIEAlATIasaluana 315 AeaY
pgsdredmsulauniniaal MTlATIZRALAaIAREeY warISN1IN1EdR 2ila
yosdsifanimaad nmsdufunaznsidnvestoyauazdsifanimant luedetne
ARNTIMESHALIUTRYA

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.

AMUUADANYLAZITTIIUTIUAINIUNUINY 1(1-0-2)
(Safety and Ethics for Research)

LUIAIIUAA tnAtA ﬂ'?l’]llﬂﬁ@@ﬁﬂLL@%"\]iiEJ’]‘Uiim‘ﬁlLﬁﬂ?%@\‘iﬁ‘Uﬂ?Ulu
WosUuRnsLall

Concepts, techniques, safety, and ethics involved in chemistry

laboratory work.

awnnsalnTdugs 3(3-0-6)
(Advanced Spectroscopy)

ANnunImthlundnnswasng g luaninsalnl anunnmtdmiedunsise
wazdnadesuunudaslaiuudaninsalny wazuuaadninsuaslunisiigad
lasaasaniead

Advances in principles and theory in spectroscopy. Current advances in

infrared and nuclear magnetic resonance spectroscopies and mass

spectrometry for the elucidation of the chemical structures.



513 711

513 712

513 713

513 714

31 upa. 2

wllaliunsg 1 3(3-0-6)
(Inorganic Chemistry 1)

\wilvessnmnanuaglanenIuaTy  auNInTuaENgunau

Chemistry of the main group and transition metal elements. Symmetry

and group theory.

wilatunsd 2 3(3-0-6)
(Inorganic Chemistry II)
wilvesansusznoulaoesiudu Faumanswasnalnnisiinufizen
Chemistry of coordination compounds. Kinetics and reaction

mechanism.

N1SASIFBUANBTEISUSENBUBRUNSY 2(2-0-4)
(Characterization of Inorganic Compounds)
NaNNIIASIEUSNwTEsUSEnUeliundd walaneadnlnsalnl nns
ipswiuiiuaresrUsynouvewe e diunid
Principles of characterization of inorganic compounds. Spectroscopic

techniques. Surface and composition analyses of inorganic solids.

n15L3U 3813 WS 2(2-0-4)
(Heterogeneous Catalysis)

MANN15V2INSLIUH AT MUUTIoNUS Usennveeialssjiseuuuiionus
maq}ﬂ%’uLLazmﬁﬁuﬁwmﬁuéwﬁﬁ%m saumaniuosUjAsenidaag
WUUIITHUS N15RSEURITIULATE mATiAN15RTId0USNYMEURIRISIUATYN
ﬂﬁlﬂﬂ’]iLg@ﬂJﬂﬂWWLLazﬂﬂiﬁuﬂﬁﬂ"IW%@ﬂﬁ’JLﬁﬂﬂﬁﬁ%m n1sUsEynARLssUAsenTis
uslunidenaganainnsy

Principles of heterogeneous catalysis. Classification of heterogeneous
catalysts. 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.



513 715

513 716

513 717

32 upad. 2

Yaauiluatiun3d 2(2-0-4)
(Inorganic Nanomaterials)

aruiugumsdiuulumalulad Ussinvestaguilu nmsduasigitan
w1lu N1sATIR@RUANEMEYeviaquIly n1sUseenddaquiluluauidonas
gRaVNTIH KanseMuYesTaauluseywilarAsndes

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.

ndiaasunlutuiiadn 2(2-0-4)
(Organometallic Chemistry)

ansUszneveasunluwniadn slavesdunud n1siSende Wusy Anudutus
sendndlassadnazANiedhinedlfisen Mnmiaeudanuue Ujisewaznaln
UfnAzen msvssend

Organometallic complexes. Types of ligands. Nomenclature. Bonding.
Structure-reactivity relationship. Characterization. Reactions and reaction

mechanisms. Applications.

auaransuaznalnnsiaufisenluaiiofiunsd 2(2-0-4)
(Kinetics and Mechanism in Inorganic Chemistry)

895 IMsiAnU RS el NYans1 IBN1IAaearNITIATIEITayaN19RnY

= aaa A a I3 ada 1w aaa aaa

AULAN UHATYMLNATIALIT NAVDIUNHUNNABDATIUL AT ﬂgﬂi&ﬂumiazmﬂ
N3L3aufAsen

Rate of chemical reactions. Rate law. Experimental methods and
analyses of kinetic data. Fast reactions. Temperature dependence of reaction

rates. Reactions in solutions. Catalysis.
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YaANaANTIDTUNTE 2(2-0-4)
(Bioinorganic Hybrid Materials)

uniiAdutanuanTaotunid msduunuayriSmsduaneitaguan ns
avrvseudnvanadninsalnd nMsdnsedituf audRidanasavaudiddiand
u 9 vesTan MsUszendnsmiinsaiensegnifion msvudsen wueed magadu
wayiiuioaan

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 packasgins.

QaUUNAAEASLAL 2(2-0-4)
(Chemical Thermodynamics)

autifvesufia nydeiivilsvesgaummanans suuazamdou nasnuaiegly
mswasuulasounatl anmgenuieu nndefiaswesguvmamans eulnstuas
nswdsuulas dndiadl ndanueduleadauazivd nswdsuudamianieninves
miu‘%qw‘éLLaza’ﬁmam YSunamniidualuans ununiwla aunawla ngua

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.

auA1EnsLALl 2(2-0-4)

(Chemical Kinetics)

a

9n3IN1stAnUAse Al ASITIN NN NI HavDIRUNYNNTFBENT

Y

[

a

g
UFA3E nalnnaiRaufaten nquinisinuiiseiifdasdauasduena U§ATen
anld fseufisen
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.
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LATiAUAY 2(2-0-4)
(Quantum Chemistry)

ngufimeudy synalunges Msduluuauein liwusuiBam feituady
Yo4lalasianornau MaNNIINITWUTAY NuYaTT-HaNA NOBNITIUNIY VoY
HeAtunURUILLY

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.

wllwAndmsuadingna 2(2-0-4)
(Electrochemistry for Physical Chemistry)

LanNRIA msmﬁlauﬁmaﬁlaaauiumia3aw ﬂﬁiﬁ?l?\lﬂ?%@ﬂl@@@ﬂlu
arsavany Bianlne aunanasufizervuiadianinie wadlwilued Iniwailunis
HANEIY el lunseuIunsgeamng sy

Activity. lon transport in solution. lonic conductivity in solution.
Electrodes. Equiliborium and reaction on the electrode surface.
Electrochemical cells. Electrochemical energy conversion. Industrial
electrochemical processes.

p24

wlidENavasasluanalugvugs 2(2-0-4)

Y

(Advanced Physical Chemistry of Macromolecules)

{ o v 6

auURATaN18 N NLaLTaNavYRIN AL NFuNUSAUTlASIAS1azdIuUsENaU

Yasasluanalvg weatan1siuigantfigadmnssusasiieanieninvesansiuana

sa o

Inganlaseaiicluana audinugiuniaaiigaildndnineivesiunisudssuned
s I (3
wes nsrvIumMsiUsIUvesansiuanalvglugnaivnssy nsussynd

Physical and mechanical properties of polymers as related to structure
and composition of macromolecules. Techniques for predicting the
engineering and physical properties of polymers from their molecular
structures. Basic physico-chemical properties related to polymer processings.

Plastic processing of macromolecule in industry. Applications.
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ululnlading 2(2-0-4)
(Nanophotonics)

aunAuluvedlaneiinsena aunsuundiig lwesinanataususlowuud
ﬂ']'iLﬁliJ“UaﬂﬁuWﬂJLLliL‘ViﬁﬂiWﬂ’]‘\ﬂﬂLGUE]%LWﬁWﬁ”lE“IEJEJULﬂGULLuuSg narauaulnansneu
waznsdeiundsny ululnledndluanlansaln? nrsuuusamdindu
wiwanlwi Usngnisallwlawmenea

Noble metal nanoparticles. Maxwell’s equation. Surface plasmon
resonances. Electromagnetic field enhancement from surface plasmon
resonance. Plasmon polariton and transportation of energy. Nanophotonics in

spectroscopy. Electromagnetic wavefront manipulation. Photothermal effect.

LATIATUE 2(2-0-4)
(Computational Chemistry)

NANNITHAE N U ATAIDUAN NiNN15Y09T3UaUBTTLe WwilleuRsiauasy
TR mwﬁmu%éjﬁa%’uma LaEN15UTEYNAMILATAILIN

Principle and theory of quantum chemistry. Principles of ab initio,
semi-empirical and empirical methods. Density functional theory and

applications in computational chemistry.

N15ATZRlae e UN NSRS 1 2(2-0-4)
(Analytical Spectrometry 1)

m&nN13 LA3edlo NTEUIUMTIATIEY LagnsUstgnditesneuinalnlng
Eab

Principles, instrumentation, methodology, and applications of atomic

spectrometric methods.

A5ATERLReTaUNINSIURS 2 2(2-0-4)
(Analytical Spectrometry II)
maNN13 LA3edile NTEUIUMTIATIEY LagmsUszgndissansilleanuas
0 Buns e 571U DadesuuniuAnisloluus way wuaauninsiuns
Principles, instrumentation, methodology and applications of
ultraviolet and visible, infrared, Raman, nuclear magnetic resonance and mass

spectrometries.
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n15atATzlaeIstAR WA 2(2-0-4)
(Electrochemical Analysis)
fugrugauvnasansuazraumanivesd iasenadlui liduaz
sianinslad wadanislwnutlowns lauwnuuns waslasluuns wulyosid
wadllulsi
Fundamentals of thermodynamics and kinetics of electrochemical
reactions. Electrodes and electrolytes. Potentiometric, voltammetric, and

chronometric techniques. Electrochemical sensors.

A15ATIEALALASIATUN NN 2(2-0-4)
(Chromatographic Methods for Analysis)
wdnnsvealasunns il uialasunlnns il aadalauninnsifuasfisauiu

a

wallndu yrossiidangdalasunlnnsil uazuafian3didnlnsingda
Principles  of  chromatography. Gas  chromatography, liquid
chromatography, and hyphenated  techniques.  Supercritical  fluid

chromatography and capillary electrophoresis.

Ujtiansiinmeilagliiedesile 1 1(0-3-0)
(Instrumental Analysis Laboratory 1)

nsnaaesiidenndestuiienilu 513 731 mseseilagitadnlnsiwed 1
way 513 733 nsiasizilagisiadlvii

Experiments related to the contents in 513 731 Analytical
Spectrometry | and 513 733 Electrochemical Analysis.

UjtiRnsiianeilagldiedadie 2 1(0-3-0)
(Instrumental Analysis Laboratory II)

nsnaaefigonndasiuienlu 513 732 msdaszilaeiSauninsuns 2
wag 513 734 maangilagislasuilnns i

Experiments related to the contents in 513 732 Analytical
Spectrometry Il and 513 734 Chromatographic Methods for Analysis.
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nsusziuaunnluailnsz 3(3-0-6)
(Quality Assurance in Analytical Chemistry)

s

anfnazlAluunsngd msuAllAg1zn n1seanuuuniITnnaoslini
UsEANNIN NIRTIVERUAINYNADITTIATIENRALAIINAINITAVDINITIATIEN
nsUsEiuAMAINUeYiDIUJURNTIAT I8

Statistics and chemometrics for analytical chemistry. Designing
effective experiments. Validation of analytical methods and analytical

performances. Quality assurance of analytical laboratories.

uluwaluladdugsdmiuaiitaei 3(3-0-6)
(Advanced Nanotechnology for Analytical Chemistry)

Yan w3vsdenarauvasndodmivulumalulad nsdaunsizi ns
Ankladuazn1InsIrdeuanvaevesiaguily nsussynddanuilutaguily
weluladdmiuiaifieseitugs

Materials, equipments and safety for nanotechnology. Synthesis,

modification and characterization of nanomaterials. Application of

nanomaterials and nanotechnology for advanced analytical chemistry.

N1SANAIUATIVHBUAMNIWLILAZNNTUTIIUNG 3(3-0-6)

(Water Quality Monitoring and Assessment)

[
Y

Fharzhiidaunmimsnenm el uagdanin msldiedoaiiatugs
dwfuniinseiit maﬂimﬁuqmmwﬁﬂ mﬁ@miﬂmmwﬁﬁLLazmimU@u
uafivniain dnevazvewindewararsdunidluinge wmeluladuaznszuiums
Samsthide

Analytical methods for the physical, chemical and biological indicators
of water quality. Advanced instrumental methods for water analysis. Water
quality assessment. Water quality management and water pollution control.

Wastewater characteristics and organic matters in wastewater. Wastewater

processing and technology.



513 741

513 742

513 743

513 744

38 UADd. 2

el 1 3(3-0-6)
(Biochemistry 1)

Tasvadauazniniivesesdusznouddyronead 11 wardaluanavia
feq 1Heruaduaznisvuds Tnssaina saumans nalnmsvineuuaznisuny
nsvihaungluwasvesoulel

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.

Yuadl 2 3(3-0-6)
(Biochemistry 1)

FINSIUAIANTLALRUUNAFNANS IDUUNUATUNEN LAWY IN N13AIUAY
WAZNITUTZTATUNUTINAUTOIDUUNUDATN 1ATIA519 NTNT LaZIUUNUDATUYBINTA
a aa aa &
1radn maluladfdueansna

Bioenergetics and thermodynamics. The central metabolic pathways in

living organisms. Regulation and integration of metabolic pathways. Structure,

function, and metabolism of nucleic acid. Recombinant DNA technology.

wiatdalun13298n9Tnall 2(2-0-4)
(Techniques in Biochemical Research)
vannswazimadalwiesfiRnsisendued Bnsuaziedosdlevuaien
THlunsiigailassaranazmihivesdluana
Principles and techniques used in biochemical research laboratory.
Modern biochemical and instrumental methods for elucidating structural and

functional properties of biomolecules.

el FTER 3(3-0-6)
(Physical Biochemistry)
Y A a aa  ed % v =~ aa
naNN1INILATITIRENdNAIUANLATIE 1 kaErIveTluana Fon15lu
N1 TIABUANYULLALNITUENT AN NufuarnN1TUTTendvaIATadilanay
a a = a aa v
wiatama@niiuvaranandlutagiu
Physico-chemical principles governing structures and functions of

biomolecules. Methods for characterization and separation of biomolecules.
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Theory and applications of current biochemical and biophysical

instrumentation and techniques.

waluladflduloaanay 3(2-3-4)
(Recombinant DNA Technology)

nannsuazisnsiieatumaluladduieaonay Wugimnssy nsuend
Bute nsiunufizanindy nisleauuazdadoniu nisuantoonvesdy
adidnnsInida Ujisergnlawedimelsa msmaduiuavesiidule uazmaiad
Aeades

Principles and methodologies of recombinant DNA technologies.
Genetic engineering. DNA isolation. Restriction enzyme mapping. Gene cloning
and selection. Gene expression. Gel electrophoresis. Polymerase chain

reaction. DNA sequencing and related techniques.

FAAUVDAUNLUTY 2(2-0-4)
(Membrane Biochemistry)

Funduardiidndvedasiadauazninfivesuniusudanin anuwaslusiud
JuesAUTEnoUTeuIlUTY ANRaINaNeYesatn  LUUSIa0auuUTY aly
T Prduasizvivouuuusy lagnafu NSUUEIITHILTIDDNILLIUTY N3
NADUTIUAUVDUUILUTY  LAZNITAIF Y QY IUNIULULUTY

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.

YAAUVDINY 2(2-0-4)
(Plant Biochemistry)

1A59E519UaZIAUTENOUNINATIVDITIAANY NUNTAANY NITAIATIZILEN
WUNUDATUNENLATTDIV0INY T3 INULATNENAUNTITUTIRVOINY  TIINB1TEAU
luanaluiiy

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.
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FadivaslnvuINg 2(2-0-4)
(Nutritional Biochemistry)

LAYUINITVRIUYBIAIUNANNITNITAT @1591915WaEAIUABINT
GUPIIMV P WﬁqﬁlLLagLNLLWUQ%%@J%@Q@W?@WWW? LUINANSUS LA ALAEAAINDINNS
Jamlngunmsslussiuninazsziulan

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.

walulagvasaulal 2(2-0-4)
(Enzyme Technology)

Tassaauazmihiivesoulesd saumaniuaznalnnisiselfitenvoseules]
mausniouleslliuzans nsfaeulesl nsUszendiouleflugmamnssy n1suwnd
WAZNITNYAT

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

Applications of enzymes in industry, medicine and agriculture.

N133ANTAISLANTUNIY 2(2-0-4)
(Hazardous Chemical Management)

nsinnsansiaiiednsUasnde n1siiu Asld ansvuds nsiinduunly
Tl n15009 wagn1sindned1siussdnsnin nsndnedsudiannsnennsii
ndunn vl lileeldnssuisaduseansam nslddvinazas Seauduaziise
Uz idufinssodanandon Uﬁﬁ%m@uw%’éﬁﬁﬂfwLﬁuﬁaﬁwazma

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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p2
[V Y

CHOMRERELAIGE 3(3-0-6)
(Advanced Physical Organic Chemistry)

mMsUsvgndguvmamaniuazaaumaniiilefinunalnvesufiseneiiaunds
ANNALNUSTEnINLATIE LAz ANTasIvBIU Az

Application of thermodynamics and kinetics in the study of organic
reaction mechanisms. Structure-reactivity relationships.
awnnsalnBvugdluniidunid 3(3-0-6)
(Advanced Organic Spectroscopy)

ANAMINUINIBUNT LT Tuadesuunudnislgluudanlnsalall
wazunaaUnlnswaiildlunsfigailassaiisvesansdunsd

Current advances in infrared, nuclear magnetic resonance
spectroscopies and mass spectrometry for the elucidation of organic

structures.

pA
= ¢

nsfaATIEINILANBUNSEYuga 1 3(3-0-6)
(Advanced Organic Synthesis 1)
gnseanslun1sduasieiluanadivungsng 9 JBnsharsuundy n1s
[ cala [ v & o [ 6 aa a 6
AUATIZANTANUTUNZ LA AT UATUNZIUNTAUATIZ NPT B UNTE
Strategies in organic synthesis leading to various target molecules. The

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

reagents.

msé’i’amsqzﬁmaLﬂﬁﬁuw'%éﬂiaj"uge 2 2(2-0-4)
(Advanced Organic Synthesis II)

A minluisnsduaseiasuseneudurssuseinmens o funaulalag
whunguansiifiruddymstanm

Current advances in synthetic approaches for selected classes of

organic compounds with emphasis on compounds of biological importance.
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willgnimalslaadn 2(2-0-4)
(Heterocyclic Chemistry)
nsduaTzikazUfAzevesasusznaulevmelslsadnlneduaislussuy
ienimelselsiuiin eyusvesansUsznoutenmelslundniiinedesznausisoznon
élu’aLwiamﬁmﬂawau ?ﬂi‘di%ﬂa‘ULﬁ%LW@Iil%ﬂﬁﬂUNUﬁ%Lﬂ%ﬁﬁL‘inL‘V]@Ii’e]%G]E]lI
wnndetevmey asTiindseneumseyneduineznourseinnniy
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.

LATlNAAAMIIETIUIR 2(2-0-4)
(Natural Products Chemistry)

a [

NIIMUNYRALALATTUIUNITTIFUATILRVDIANTHAR A UNTTTUVIRA NS

[

i
figulasaaseuarn1IFuATIEYaN SHAN S ST TURNHAINE ARy

Classification and biosynthesis of natural products. Structure

elucidation and synthesis of important natural products.

nsuszgnalanensudtulunisduaseimaniidunsd 2(2-0-4)
(Applications of Transition Metals in Organic Synthesis)
nsltlanensudtulunisdaunsiziniuaiidunsd wilessunlumsiaan
Tasea¥1s naifastuse wagnalnnisfiaujazen nisldaunudiiiainudeslaly
asuszneulsdouveslaneniudtulunsdunsizinaaidunsd
Uses of transition metals in organic synthesis.  Organometallic

chemistry: structure, bonding, and reaction mechanisms. Uses of reactive

lisands of the transition metal complexes in organic synthesis.

NN3RUATIEINULANBUNTIUUUDEANIAS 2(2-0-4)
(Asymmetric Organic Synthesis)

P8NTA013 1oLl wavdsaufisewvulasagulralulisenaidunsd
wuveaNIAT UAseuuulaerawilefinafinvesansmasuiidulata msuszendly

ANSELATIEVANTUSENBUBUNS INTLASIAS 19T UL DU
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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.

dunundmsuinAnuuivyneltudn 1 1(0-2-1)
(Seminar for Ph.D. Students I)
dunundunsanguluhdeiithaulanasiidmiuindnuusvanug
Toudin
Seminar given in English on topics of interest in chemistry for Ph.D.

students.

duaundmsuinfnuuTvgigufUudia 2 1(0-2-1)
(Seminar for Ph.D. Students II)

o I3 Y v v a a o o o < 1Y) a
?ﬁllllu’]Lﬂutﬂ’]wq@ﬂﬂq@IUﬁ'JsUQV]u’]ﬁUI"\Wl’NLﬂ@iaqﬁiUUﬂﬁﬂwqﬂiﬂfﬁyﬂ@UQ

Unudin

Seminar given in English on topics of interest in chemistry for Ph.D.
students.
duaundmsuinfnuuivgineiudn 3 1(0-2-1)

(Seminar for Ph.D. Students IlI)

duuudunwdinguluideniaulamaeiidmsuindnuusvgynud

Unuaie

Seminar given in English on topics of interest in chemistry for Ph.D.
students.
dusundmsuinfnuuivgygufiudia 4 1(0-2-1)

(Seminar for Ph.D. Students V)

o [J [ v v a a o [ 1 LY =
fmumL‘LJummaqﬂqiﬂumﬁuawmaﬂﬁmwmmmmuunmmﬂwmwg

Seminar given in English on topics of interest in chemistry for Ph.D.

students.
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52 iguInIeNILAL 2(2-0-4)
(Research Methodology in Chemistry)

seilguddeniuail n1sieseidyrininiside Assiusiudeya s
TNURNUNNTITY MSUUaRaRaEN1TINTAUNANITINY NTUTTITULAYNSIIEUTIBU
798 N1959011178LAUBLATINITIVY ATTUIVUTTAVDINITHIINY NIFUNAUDNAITUNI
PLialab

Research methodology in chemistry. Problem analysis for research.
Data collection. Research planning. Interpretation and discussion of research

results. Evaluation and research report writing. Development of research

proposal. Research ethics. Academic presentation.

ISasAnRnIznIAliatiunsg 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
o Y oA A a a6 &
%’JGZJ@VIUWﬁUIQVINLmJQUUVﬁEJLLaBﬂ’]TLJ’iBEJﬂG]

Topics of interest related to inorganic chemistry and its applications.

ISesAALRNIZNIRATatiuNSE 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
Wdenihaulamaeietuvsduaznisussend

Topics of interest related to inorganic chemistry and its applications.

wediatugennuasdulnsnsaudwiunsnsadaudnuaus 2(2-0-4)
(Advanced Synchrotron Radiation Techniques for Characterization)

wdnnsvenasesdulasasey dnvazianizvesdidfildnnaiodulasnsou
NslTuLaIdula T TaUlUNITNIINABUANEAIE N1TAIUAINAIBTIABUNTITA N3
denwsnesdiend n1snszidefadionduuuyue (eaoiendiea) aunlnsalndnng
aandusdiond (lendieied) MsUszgnuasdulasnsaULUUAY 9

Principle of synchrotron. Characteristics of radiations from synchrotron.
The uses of synchrotron radiations in characterization. Infrared imaging. X-ray
imaging. Small angle X-ray scattering (SAXS). X-ray Absorption Spectroscopy
(XAS). Other applications of synchrotron radiations.
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1399AARNIZNINANNENS 1 2(2-0-4)
(Selected Topics in Physical Chemistry |)
temiaulamaaiildianaznisussynd

Topics of interest related to physical chemistry and its applications.

1399ARLRANIZNIATNENS 2 2(2-0-4)
(Selected Topics in Physical Chemistry )
deniaulamaaiii@iauaznisuszgnd

Topics of interest related to physical chemistry and its applications.

13D9AALANIENNILALNENS 3 2(2-0-4)
(Selected Topics in Physical Chemistry IlI)
Wtemihaulamaaildiauaznisussynd

Topics of interest related to physical chemistry and its applications.

N13MVEDUANBUTVDIWDALNDS 3(3-0-6)
(Polymer Characterization)

Basdmiunmaraeudnuuzvesediues vdnnsuaznguiildluns
MTIVADUANBUENOALNDST NITLATIUAIDE mﬁmswﬁ%’ayﬂa ANuRlaaITazane
WodLes wameiiedulasuininsi daedusuuniufnislonuud uazdunssna
wWalnswes Anwsisuldeaainuiuaasiuns woeslunsiwes laundnuuaaiil
avaweaNeaLouuilada ta3esinnisnszdsfiedidiind nfewansimididnasou
msleneinilaiduuuiuinvomediues wesmaliamslinesiln

Methods for polymer characterization. Principles and theories
employed in polymer characterization: sample preparation; data analysis;
polymer solution viscosity; gel permeation chromatography; nuclear magnetic
resonance and infrared spectroscopies; differential scanning calorimetry;
thermogravimetry, dynamic mechanical thermal analysis, X-ray diffraction, and
electron microscopy. Investigating functional group on polymer surface. Other

new methods for investigation of polymer.
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wnilwArdmiuefinaiatuge 2(2-0-4)
(Advanced Electrochemistry for Physical Chemistry)

LONAIR npueAeUIY-gniia nMsiadeuiiveslossuluaisazals n1sii
ntfhwaznstlaiindung G2l mnuaunavessey wadlwituall aunisdud
gaunmamansiuliiiall msuszgnaliiiad

Activity. Debye-Huckle law. lon movement in solution. Conductance
and conductivity. Electrode. Electroneutrality. Elctrochemical cell. Nernst
equation.  Thermodynamics  of  electrochemistry.  Applications  of

electrochemistry.

wuudnaasluana 3(3-0-6)
(Molecular Modeling)
ad a Y ° % % = a I3
N uNugIuNgInUkUUIIaeduEna nMsasalassaiuniuunouiines
nsAwIkuUItaedduana n1sUseendaulasiaiauasiaiosnmeealaseasng
nsUszgnAnuandR n1sUsvendsunsAnwINIsIuiusENIesuiuluanaen
Basic theory for molecular modeling. Building chemical structure on
computer. Molecular modeling calculations. Applications to structures and

their stability. Applications to properties. Applications to the study of

receptors and drug molecule.

wligeduaznisussend 3(3-0-6)
(Color Chemistry and Applications)

UseTAuasNaIuIN15U03a19 IR Mann15AUATLaENI18AINYDaS I
a1mnMsiAng sunsisensenitsiasiuing dvliangesisawuduaveanaisaiwud
S YV a o a Y L3 Y a o 6
ddounazansd nsduwunviinvesasiid ssruseneuvedasiad nouliussiaud

a 1 & a ) [ Yy A v a 3 3
ngufluianarieasineadmiuansivd ddeusTsuvifuarni1sussend seRUsenau
YasdEN Laznilnfun seuvdtuead wwulnu @led wazn19ind n1skiauaznis
Uszgndansvdlugnavnssuuasauide

Historical perspective of colorants. Physical and chemical principles of
colorants. Origin of color. Interaction of light with objects. Fluorescent and
phosphorescent color. Dyes and pigments. Classification of colorants. Colorant

compositions. Valence bond and molecular orbital theories for colorant.

Natural dyes and applications. Composition of paints and inks. Munsell,
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Pantone, CIE color systems and color measurement. Production and

application of colorants in industrials and research.

ISOIANLANIZNNNATIATIZIA 1 2(2-0-4)
(Selected Topics in Analytical Chemistry I)
Wtemiaulamaailiaseiiaznisussynd

Topics of interest related to analytical chemistry and its applications.

I399ANLANIZNINATNATIZA 2 2(2-0-4)
(Selected Topics in Analytical Chemistry II)
denihaulamaniiinsgiuaznisussend

Topics of interest related to analytical chemistry and its applications.

1599ANLANIENINATIATIZA 3 2(2-0-4)
(Selected Topics in Analytical Chemistry IlI)
Wtemihaulamaailiasieiuaznisussyns

Topics of interest related to analytical chemistry and its applications.

WARAATIZAVUGUTITININ 3(3-0-6)
(Advanced Bioanalytical Chemistry)
6 a aa 6 1 2 1 al a aa

nsUszendmatiamaaiiiaseiang 9 lauwn aninswes lasunlnns il 38
Aangimaadlndl wag nsiTeiitennseu TunsasadeuanvUzLaY NI
YSunauansdiluana

Applications of various analytical techniques namely spectroscopy,
chromatography, electroanalytical methods and thermal analysis to

characterization and quantification of biomolecules.

L3DIAALANIENIT AN 1 2(2-0-4)
(Selected Topics in Biochemistry 1)
Wdeniraulamaiaiivarnsussend

Topics of interest related to biochemistry and its applications.
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IFR9ARANIENISTIAY 2 2(2-0-4)
(Selected Topics in Biochemistry II)
vemihaulamaueiivagnisussynd

Topics of interest related to biochemistry and its applications.

d3sanerszauliana 2(2-0-4)
(Molecular Physiology)

lassaiauarunumdrAyvesiiluana nalaseauluanavesdising1ves
wad nsvudsansituderuiead szuunfiduiu nsdearndsduedl waznsds
dygaszwinuges

Structures and vital roles of biomolecules. Molecular mechanism of

cell physiology. Membrane transport. Immune system. Biochemical

communication and cellular signaling.

N15HRE15L9T AN 2(2-0-4)

(Biochemical Communication)

a 1 LYY

nannisvednalnnisdeansluseiuiwad luanadyyiuviings 9 f33

o

I (Y (% (3

o WsAudUsy uledlawatayoanuna vilavesdyyinuenivaduay

]

oy N5 enlesEnitunanIsalN1guBNYAaLAEN TEUIUATITTIAATY

o

s

Aelugad N13AIVANNITHAAIDENTBIBULAYNITANLVBATARLUUDEWONINT
Principles of signal transduction mechanisms. Various types of signaling

molecules. Receptor, adaptor protein, kinase and phosphatase. Different types

of extracellular signals and receptors. Link between extracellular events and

intracellular processes. Regulation of gene expression and apoptosis.

FAAduarTIINETTAULULENAYDINY 2(2-0-4)
(Plant Biochemistry and Molecular Biology)

[ Y A

Fuaflveenssurunisuasituunueddufid fyuazianizfvesiiy uad
yosutfawad Msdaasgiuaznistosaasvessning wumueddunisnd nsden
miveiguaznalnnisdesdudi lassadrawasnisuanseenvesduluiy
wiAlulagyin naIigy

Biochemistry of important processes and metabolic pathways unique

in plants. Cell wall biochemistry. Pigment biosynthesis and degradation.
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Secondary metabolism. Senescence and defense mechanism. Plant gene

structure and expression. Plant biotechnology.

FANVRIETHUTNTTY 2(2-0-4)
(Biochemistry of Genetic Materials)

TnsadsuazntinfivesiiBuienazansifule n1ssastasnYonuTLABe
Juuarn1suansoenvedu N1saensiaLarNsAnLUasN5IOUeNaINTNeAITE NS
AIUANNTHARIDBNTDIBY WAlulaBRdueaeNEy

Structures and functions of DNA and RNA. DNA replication and repair.
Gene and its expression. Transcription and post transcriptional modification of

RNA. Regulation of gene expression. Recombinant DNA technology.

Fadivalusiunazaulay 2(2-0-4)

(Protein and Enzyme Biochemistry)

s
a a

lassadsuagninfivedlusiu n1svilausans nalnnisvinau nsussand
TUsAuuaziouladlunenisunmd msinuns LAYRRAINNITY
Structures and functions of proteins. Purification. Mechanism of action.

Applications of proteins and enzymes in medicine, agriculture and industry.

ARYIBUNIY 2(2-0-4)
(Bioorganic Chemistry)

nsdaasginagninfivesiiluanawarnisUsegnd anuduiusszning
Tnssafranazniini nsdaudasdaaiivesarsluanalng medrineaznalds
Anun warinvesdiluana

Synthetic and functional aspects of biomolecules and their
applications. Structure and function relationship. Chemical modifications of
biological macromolecules and their potential effects. Dynamics of

biomolecules.

1599AALANIZNINLATIBUNIY 1 2(2-0-4)
(Selected Topics in Organic Chemistry [)
wideniraulanaaiduniduaznisuszynd

Topics of interest related to organic chemistry and its applications.
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Foshaanizmanidunis 2 2(2-0-4)
(Selected Topics in Organic Chemistry 1)
vhdeihalanaaiiurdduagnsusznd
Topics of interest related to organic chemistry and its applications.
Foshnamizmanidunis 3 2(2-0-4)
(Selected Topics in Organic Chemistry i)
vhdeihaulamaniuviduaznsuszynd

Topics of interest related to organic chemistry and its applications.

pA
N ¢

nalnufiseialidunidvugs 2(2-0-4)
(Advanced Organic Reaction Mechanism)
LwIRAN1sWeuNalnnsinu Rz eiidunidedsaunnng

Concepts of writing reasonable organic reaction mechanisms.

diden1sunngd 2(2-0-4)
(Medicinal Chemistry)

auUAlIMen I aduavnduine1vesen AnNFUTUSYeIlATIES1ILaENT
pongs Wnsilagiuiliedesiunszuiunsfunuen gnsmandnisdunulagende
a1t Fnseenuuuiifiiuguddesaduandenaln  uasmadadenoudiume
1568 WUNUDATUYDIT INTATNLarTzUUNITUNEIN

Physical, chemical and pharmacolosgical properties of drugs. Structure-
Activity Relationship (SAR). Current methodologies involved in drug discovery
process: lead discovery strategies, structure-based and mechanism-based
design methods and combinatorial techniques. Drug metabolism: prodrugs and

drug delivery systems.

Ufisensdaaseiadelvd 1 2(2-0-4)
(Modern Synthetic Reactions I)
UiAsennsdansiziniuaiidunidandsifiuidogiu Tnewduisnns
Fupszvivedlassasefifauddy
Organic synthetic reactions from current literatures with emphasis on

the synthetic method of important structures.
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Ufisensdansiziadiolvsl 2 2(2-0-4)
(Modern Synthetic Reactions II)

wualifutagtulunisdaunseiaiidunid lnodunisduasigiansidl
JERAGRRELATL M

Current trends in organic synthesis with emphasis on the synthesis of

complex structures.

wilgUsalaana 2(2-0-4)

(Supramolecular Chemistry)

VANNTHAZNITIAUINITVRLATYUILENA §TTUVIAVBTINTEIINYUT

Tuana gusluanadmiuuanlessu wouloseu wasluanaiilunais n1seenuwuy

'
a6 A

wazmsduasizilianalsznevansdunidiiadugusluana gusluanaaindlag
maeleudidnaseunazndsanu anasus wavnisuszand

Principles and development of supramolecular chemistry, nature of
supramolecular interactions, supramolecules for cation, anion and neutral
molecule, design and syntheses of organic compounds for the
supramolecules, supramolecular switches using electron and energy transfers,

molecular devices and their applications.

a a 4 ISP = ] H a
Weiinus fAiiguLin 48 waehn
(Thesis)

WteTdemaniinigliniuguwarete1913eAIUANIN 1 INUS

Research topics in chemistry under the supervision of a thesis advisor.

a a S A = 1 1 a
Weinus fAnfiguin 36 wiqenn
(Thesis)

WteTdemaniinelinuguarete1913gAIUANIN 1 INUS

Research topics in chemistry under the supervision of a thesis advisor.

a a 4 ISP = 1 H a
Weiinus fALiiguLin 48 waehin
(Thesis)

e idemunaiinglinnuguavetornnsgymuasIneinus

Research topics in chemistry under the supervision of a thesis advisor.
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Ph.D. (Organic Chemistry)
University of Wollongong,
Australia (2005)

M.Sc. (Organic Chemistry)
University of Wollongong,
Australia (2001)

M.U. (vA)

URINYIauAalINg (2538)

5@, A5 JuUNing NPTy
XXX XXX XXX K-XX-X

Ph.D. (Chemistry)

Worcester Polytechnic Institute,
USA (2007)

M.y, (ATIBUN39)
IRIBINTAUUNTINESY (2544)
WM. ANgIFEnTan1IzLINaL)
PAINTNUNINES (2541)
M.U. (bAT)

UMNINYNR LT 8elvd (2536)




53

3.2.2 113dUsEdvangas

iuAa.

AN Yo dna

VUL IUTTVIVU

a

ARl §11

9

1y dd' o < =
daruu UnditsaniseAnen

NN UE DU

128
(@ luy/dUaiA)

A15ANEI)

Uaglu

USuuse

WA A9.AUNDS SEdnla

X-XXXX-XXKKK-XXK-X

Ph.D. (Chemistry)
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USA (2006)
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K-XXXK-XXKKK-XK-X

Ph.D. (Organic Chemistry)
University of Wollongong,
Australia (2005)

M.Sc. (Organic Chemistry)
University of Wollongong,
Australia (2001)
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Ph.D. (Chemistry)
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Ph.D. (Environmental Science and
Engineering) National University of
Singapore, Singapore (2013)
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Ph.D. (Physical Chemistry)
University of Tasmania,
Australia (1995)
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University of Kansas, USA (2002)
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Ph.D. (Chemistry)
University of Bristol, UK (2011)
MSci (Chemistry)
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