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WA N WUU A 2

183V 109AU U 3 WA

Fdeduden lidesndn 9 WA
(Aenlunguangdvman lahloends 6 miwein)

Jyuden lutesnin 12 wiein
(FonlunquaneIvman ludeenad 6 miweis)

Inenfinus Sanieuwmin 12 wiiwde

Iuumieinsiunasanangns litesndn 36  wUwnA

318391
1. VaNgATUAY N wuY N 1
1.1 s793vvenu (lsdunmhein wagTananisdanendu S #i3e U) 31w 5 miedn

513 701 dununad 1 1(0-2-1)
(Seminar in Chemistry 1)

513 702 dununad 2 1(0-2-1)
(Seminar in Chemistry II)

513 703 dunuall 3 1(0-2-1)
(Seminar in Chemistry )

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

513 705 AMNNYADAABLAZATTYIUTTUEINTUNUITY 1(1-0-2)
(Safety and Ethics for Research)

1.2 INg1aNUS
513 792 INe1TNUS AU 36 U8R
(Thesis)

2. NANGATUNY N UUU N 2
2.1 9A0IAU U 3 WUIEAR

513 701 dunuedl 1 1(0-2-1)
(Seminar in Chemistry 1)

513 702 dununad 2 1(0-2-1)
(Seminar in Chemistry II)

513 705 AMNYADAABLAZITTYIUITUENTUNUITY 1(1-0-2)
(Safety and Ethics for Research)
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UnAnwazdesiennduangivvaniavameilousoulagyininednug 3nduau 5
nauanedw loun nguanedviaiietunid nguaiedvaliidia nguaisdvialiTiangien nquaeIu
Fuall waznquangIyalaunsy

2.2 swdydsAuden Iwulitesndt 9 wihefn (Genlunguangivman liteendn
6 vhwin) lnglidananseivideluil
n. nguaIvIANiatiunsd (Inorganic Chemistry)

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

513 711 wwilotun3d 1 3(3-0-6)
(Inorganic Chemistry |)

513 712 wilatiun3d 2 3(3-0-6)

(Inorganic Chemistry 1)

. nguaeIvuaidna (Physical Chemistry)

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

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

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

513 723 LAdAD R 2(2-0-4)
(Quantum Chemistry)

513 724 willnihdwiuniifana 2(2-0-)

(Electrochemistry for Physical Chemistry)

A. NUEIVIANTATIEN (Analytical Chemistry)

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

513 732 MIAATIEAREITAUNINTINGS 2 2(2-0-4)
(Analytical Spectrometry )

513 733 MTATIEALA LA NN 2(2-0-4)
(Electrochemical Analysis)

513 734 MsaeRlagdslasunlnns il 2(2-0-4)
(Chromatographic Methods of Analysis)

513 735 UftRnmseneilagldiedesde 1 1(0-3-0)

(Instrumental Analysis Laboratory 1)
513 736 Ufuinsiiszilagldiesostie 2 1(0-3-0)
(Instrumental Analysis Laboratory II)
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1. nguagIv1TAll (Biochemistry)

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

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

513 742 Yuadl 2 3(3-0-6)
(Biochemistry 1)

513 743 wadalunsIdenisgiad 2(2-0-4)

(Techniques in Biochemical Research)

2. NguEe3IVUARBUNIEY (Organic Chemistry)

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

513 751 \ilBuvsE AT aTugs 3(3-0-6)
(Advanced Physical Organic Chemistry)

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

(Advanced Organic Synthesis 1)

2.3 sdvden wanliitdesndn 12 vihedn (Fenltunduaneivman lidesndt 6
whein) lnelidanainsedvseluil
n. Ngua1eIvuANatiunIY (Inorganic Chemistry)

513 713 NMIRTIERUANwzasUTENOUOTIUNSE 2(2-0-4)
(Characterization of Inorganic Compounds)

513 714 NsisaUisenIIsius 2(2-0-4)
(Heterogeneous Catalysis)

513 715 Tanunluetiunie 2(2-0-4)
(Inorganic Nanomaterials)

513 716 wniloasunlumviadn 2(2-0-4)
(Organometallic Chemistry)

513 717 Jauransuaznalnnsinuisenluedioiunid 2(2-0-4)
(Kinetics and Mechanism in Inorganic Chemistry)

513 718 Tannauretuvsd 2(2-0-4)
(Bioinorganic Hybrid Materials)

513 811 Sosiamgmaniieiunie 1 2(2-0-4)

(Selected Topics in Inorganic Chemistry 1)
513 812 1399AALRNIENI AT RUNSY 2 2(2-0-4)

(Selected Topics in Inorganic Chemistry 1)
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[

. nguaeIvuaildna (Physical Chemistry)

513 821 Sosfnanzmaaiii@ta 1 2(2-0-4)
(Selected Topics in Physical Chemistry 1)

513 822 Sosfnanizmaeiiiata 2 2(2-0-4)
(Selected Topics in Physical Chemistry II)

513 823 Sosdmanizmuniada 3 2(2-0-4)

(Selected Topics in Physical Chemistry IIl)

A. NHUEIVIARATIEN (Analytical Chemistry)

513 534 nsUseiunmunnlueiitas e 2(2-0-4)
(Quality Assurance in Analytical Chemistry)

513 536 wluwmalulagdusueiiiasei 2(2-0-0)
(Nanotechnology for Analytical Chemistry)

513 537 A5 ALATIEIMN 2(2-0-4)
(Water Analysis)

513 538 LATAATIZATITIN N 2(2-0-4)

(Bioanalytical Chemistry)

513 831 Sosmamgmauniiased 1 2(2-0-6)
(Selected Topics in Analytical Chemistry 1)

513 832 Sosnamgmauniiasen 2 2(2-0-6)
(Selected Topics in Analytical Chemistry 1)

513 833 Soswmanizmuniiiasz 3 2(2-0-4)
(Selected Topics in Analytical Chemistry II)

3. nguaeIv1 AT (Biochemistry)

513 542 Fpfvoaia 2(2-0-4)
(Plant Biochemistry)

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

513 544 walulagvesoulyd 2(2-0-4)
(Enzyme Technology)

513 744 FpdENa 3(3-0-6)
(Physical Biochemistry)

513 745 waluladfdueangma: 3(2-3-4)
(Recombinant DNA Technology)

513 746 Ao AUULUTY 2(2-0-4)
(Membrane Biochemistry)

513 841 Sosfnanizniadaad 1 2(2-0-4)

(Selected Topics in Biochemistry 1)
513 842 (FOIARLANIZNT AL 2 2(2-0-4)
(Selected Topics in Biochemistry II)
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2. NgNAEIYUARBUNSE (Organic Chemistry)

513 752 awnlnsalntdugslueisunss 3(3-0-6)
(Advanced Organic Spectroscopy)

513 754 msfuaTzinaaiBuridaugs 2 2(2-0-4)
(Advanced Organic Synthesis II)

513 755 willewelslandn 2(2-0-4)
(Heterocyclic Chemistry)

513 756 LANNAN AU STTUYR 3(3-0-6)
(Natural Products Chemistry)

513 757 nsUszgndlanensudtulunisduassimaeiisunse 3(3-0-6)
(Applications of Transition Metals in Organic Synthesis)

513 758 NNTAILATIZINLATDUNIIUUUDANNINT 3(3-0-6)
(Asymmetric Organic Synthesis)

513 759 LATLTBINITUNTE 2(2-0-4)
(Medicinal Chemistry)

513 851 Sosnangmunidunid 2(2-0-4)

(Selected Topics in Organic Chemistry)

2. nguagIvIEna1vT (Multidiscipinary)

513 660 walulagdansawnaluadl 3(2-2-5)
(Information Technology in Chemistry)
513 750 A159RNNSANSALDURS Y 2(2-0-4)

(Hazardous Chemicals Management)
513 850 \HiTIBUNIE 2(2-0-4)

(Bioorganic Chemistry)

2.4 nendwus

513 793 Ingndnus daniiguvin 12 nihein
(Thesis)

A5 UY518YN

513 534 nsuseiuaunwleidaszi 2(2-0-4)

(Quality Assurance in Analytical Chemistry)

WMATANSMSELAIDENAMTUNITIATIER adRdImsunITIAsIEiiteUsuna n1siden
WhaTgnwarn1TUstliuNateya  N1ITUTRIANNGNADITRITITNATIE  UagnITIiNTTUTes
Vel UANTIATIEN

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 wilumalulagdmiueddnsgn 2(2-0-4)

(Nanotechnology for Analytical Chemistry)

Taquily uilunalulad  nsdaaneiuagnisnsiaaeudnuazvesdaquily  A1s
Uszgnadanuily wazuilumaluladdmiunitiased Uuansundn

Nanomaterials and nanotechnology. Synthesis and characterization of
nanomaterials. Applications of nanomaterials and nanotechnology for analytical chemistry. Lab-

on-a-chip.

513 537 nMsAAsziith 2(2-0-4)

(Water Analysis)

aunaaiiuazgataineveniiiy - Anwvazvosindouszarsdunisludide
walulafuagnsyuiunsdansinige mdesssibluiesjifnsiad

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 LAIAATIZATIT NN 2(2-0-4)
(Bioanalytical Chemistry)
nsUsEgnATsIAEYisneg TunmsiinuiluianadifirudWaysiodadldin
Applications of various analytical techniques to the analysis of molecules of

biological importance.

513 542 ANV INY 2(2-0-4)
(Plant Biochemistry)
1A998519Ua203AUIZNAUNINATVOIUTIAANY NUUIAdNY NITEILATIZHUES
UVUBATUVAN LAY T0IVRINY FRsluuLANANfMITTTUYIRYRINY A Inenseaulianaluny
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 Yadivaslnvuinig 2(2-0-4)

(Nutritional Biochemistry)

TnyuInsvesuyudaumdnnisniadund a1se1misuazaudeants wiiiuay
WUVNUDATUUDIAIT9INT  LWUINNAITUSLAALAZRAINDINT ﬁmwﬂiﬂ%uﬁmiﬂg\ﬂuizﬁumal,l,azizﬁu
lan

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.
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513 544 walulagvasaulaal 2(2-0-4)
(Enzyme Technology)
Tassaanagnihfiveseuley saumaniuaznalnnaissfizervesoulssl nsuen
wuledlliuignd manFueulsl mslivstloviveveulellugramnssy nMauwnd uaznisinuns
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 wialulagansaunaluad 3(2-2-5)
(Information Technology in Chemistry)
msldlusunsudiiaguuazguteyamanilunmawssusuatuunanuuagnisiiaue

[

p1a N1TINAIUVLAEMTIATIZYlATIassluana N i@ iavegsiedmsulamimianil n1g

u 9

il
Anneinnueannndeu uaisnsneedn viavesdsiiaimaedl msdudunazmsldunvesdoyauas
Asifiusinaed lueSetoneufmesiazgudeya

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 Funuad 1 1(0-2-1)
(Seminar in Chemistry 1)
duyuunlurdenuraulanaadl

Seminar on topics of interest in chemistry.

513 702 Funuad 2 1(0-2-1)
(Seminar in Chemistry 1)
duyunlurgdenuraulanaadl

Seminar on topics of interest in chemistry.

513 703 dununad 3 1(0-2-1)
(Seminar in Chemistry Ill)
Fuunlumideiiuraulamaad
Seminar on topics of interest in chemistry.

513 704 dunuadl 4 1(0-2-1)
(Seminar in Chemistry IV)
Fununlumdeiivhaulamand
Seminar on topics of interest in chemistry.

MANgRTINemansuUin a1uIyeil (Mangasuiuuse wea. 2559) i 8



513 705 AMUUADANYUAZITIITUITUFINTUIIUITY 1(1-0-2)
(Safety and Ethics for Research)
wIALAR atia Anulaendenazassenussuiieatesivauluios juRnised

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

513 706 awnnsalnTduge 3(3-0-6)

(Advanced Spectroscopy)

ANnunTImthlumdnnisuasnguiluaiuningalnd anuinmtmidunsise duades
wunfasleuuud waruuaauninsuesiunsiigadlasaionaad

Advances in principles and theory in spectroscopy. Current advances in infrared,
nuclear magnetic resonance and mass spectrometry for the elucidation of the chemical

structures.

513 711 wnilaliun3d 1 3(3-0-6)
(Inorganic Chemistry 1)
wilvassamynanuaglavensuidy auunsiazngungy
Chemistry of the main group and transition metal elements. Symmetry and
group theory.

513 712 \nilatiun3d 2 3(3-0-6)
(Inorganic Chemistry II)
wilvesansusenaulaeesfiutu saumanskaznalnnisiinuizen

Chemistry of coordination compounds. Kinetics and reaction mechanism.

513 713 nssERUANYAIZE1USTNaUDTUNSY 2(2-0-4)
(Characterization of Inorganic Compounds)
nann1InTI@eUANwaEa1sUTENEUatUN3Y mallanisadnlnsalnl n1siAsieu

NufuavesrUsznauveweudedunad
Principles of characterization of inorganic compounds. Spectroscopic

techniques. Surface and composition analyses of inorganic solids.

513 714 N9 A3ENIToNUS 2(2-0-4)

(Heterogeneous Catalysis)

VANN1IVINTTNUGATEWUUTISNUS Uselnnuasinsauisennuuiisius nsgadu
LLazLﬂﬁﬁuﬁaﬁuaaﬁadmﬁﬁ%m saumansvesufisenifidiseuuuiiowus nanieudisauisen
WALANIATIFDUAN B VBIASIUL T8N ﬂa”l,ﬂmit,?i‘ammwLLazmiﬁuvjamwmmﬁaLi'ngﬁ%&ﬂ ns
UszgnadusauisenTisiuslunuidouwazanavnisy
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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.

513 715 Yaauiluatiun3d 2(2-0-4)

(Inorganic Nanomaterials)

ariugrumagiuunlumalulad Ussionvesianuilu nmsduasigitaquilu ns
ATRdRUAN YN vadanuIly MUstendlaguilulunuidewaranannssy Kansenuvesianuiluse
uyuduazdanden

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.

513 716 iloasunlumiiadn 2(2-0-4)
(Organometallic Chemistry)
asUsznevensunluwiiadn sfiavesdunud n1sdende Wuse  anuduiudsewing
lassasauazaudethiveslfisen nsnmvaeudnuuy Uisewasnalnufisen nsussynd
Organometallic complexes. Types of licands. Nomenclature. Bonding. Structure-

reactivity relationship. Characterization. Reactions and reaction mechanisms. Applications.

513 717 muAEnsuaznalnnsiiauisenluaiieiunsd 2(2-0-4)

(Kinetics and Mechanism in Inorganic Chemistry)

gnsmaiinUisenail ngdns FENmeasikarnITiATIeitoyaniuIauLAll
UFRBAnT IS navesgmgiifdsesasuiiten uifsolumsazans maisaUfizen

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

Catalysis.

513 718 Tauandratunsd 2(2-0-4)

(Bioinorganic Hybrid Materials)

uniArfuanuaudiodunid msduunuaziSmsdaunneitaguay n1snsIvaey
SnuaziBsanlnsalnd mslinsiednui audhidanauazantiilaianddun vestan nnsUssendi
FwdNsasnsEgniigy NMsvude MnTadu Migadulasiiuvienain

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.

MANgRTINemansuUin a1uIyeil (Mangasuiuuse wea. 2559) Wi 10



513 721 QUUNAAEASLAL 2(2-0-4)

(Chemical Thermodynamics)

avdAveauia nydofindavesgammamans suuazaueu ndsauniely nns
Wasuulasieumatl mnugmnufeu nyiefiaesesgammamand toulnsduaznisiasunias dndiadl
winueduleaviauasivd nsiudsunlamisnienimvesansuiansuazansuay Usinamniidealuans
WHUAWLWE aunaue ngLa

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.

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

danmaiAnuFAsouadl AdeTin mavingdan waveseumgiififivesns1uiizen naln
MaRnURRS et nquimaieufiteiifasiuaediana Uiisengnls duseufiten

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 LANADUAY 2(2-0-9)
(Quantum Chemistry)
noufiaeusy synialundes nsdunvusiuedn Tuwuddauiladdunduves
lalastaueznau s2ilsudsn1swusan nguansvs-wend guin1ssuniu nguaieiduaunLILIY
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 willWidmsunlingna 2(2-0-4)

(Electrochemistry for Physical Chemistry)

wanfif n1sndeuivedlessuluaisazats nisiilniinvesleseuluaisazans
didnlnsn aumauazUiiseruuiadidnineg wadlwilued Ujaserlwil wdlunisudandeu wdlliin
IUﬂigU’JUﬂ’ﬁQﬁﬁ’Mﬂiim

Activity. lon transport in solution. lonic conductivity in solution. Electrodes.
Equilibrium and reaction on the electrode interface. Electrochemical cells. Electrochemical

energy conversion. Industrial electrochemical processes.

MANgRTINemansuUin a1uIyeil (Mangasuiuuse wea. 2559) wi 11



513 731 nsAeseRlaedsauninswung 1 2(2-0-4)
(Analytical Spectrometry I)
wdnn3 LAdesile NTEUINMTIATIZE warmsUsEenAiserneulinaunlngiams
Principles, instrumentation, methodology, and applications of atomic

spectrometric methods.

513 732 nsaAszilaedsaUnInsung 2 2(2-0-4)
(Analytical Spectrometry II)
wdnMs 1ATesile nsrUIUMTIATIA uavmsUsegndissansillelanuazitida
BuNTIIA S0 TumdesuuniuAnisleuwuud tag wuaaunlnsuns
Principles, instrumentation, methodology and applications of ultraviolet and

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

513 733 nsaas1zRlagsiadlnin 2(2-0-4)

(Electrochemical Analysis)

fugnuguvmamans  uazsaumansvesjisonadlui  dluiuazdidninglad
wiadanalnudlowss Naunuums wazlaslumes wulwe sl

Fundamentals of thermodynamics and kinetics of electrochemical reactions.
Electrodes and electrolytes. Potentiometric, voltammetric, and chronometric techniques.

Electrochemical sensors.

513 734 N5AT1ZALAYAS Lasunnns i 2(2-0-4)
(Chromatographic Methods for Analysis)
wannsvedlasulnns il uwialasunlnns il dadalauTnnsfluasiisusumeaiiadu
woinsiifangdnlasuiivns il uazuaia13Bidninslnsaa

Principles of chromatography. Gas chromatography, liquid chromatography, and

hyphenated techniques. Supercritical fluid chromatography and capillary electrophoresis.

513 735 UftRnsiinneilagldiadaile 1 1(0-3-0)

(Instrumental Analysis Laboratory 1)

msvnaeigonndostuiienly 513 731 mslwsmeilaedtadnlnswed 1 waz
513 733 n9As1zAlagIsiad i

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

MANgRTINemansuUin a1uIyeil (Mangasuiuuse wea. 2559) Wi 12



513 736 Ujtiamsimsziilagldindesiie 2 1(0-3-0)

(Instrumental Analysis Laboratory )

mneaesiidenndasiuiionly 513 732 mslwssdliagitaunlnsun 2 uay
513 734 msaAszAlagislasunlnn il

Experiments related to the contents in 513 732 Analytical Spectrometry Il and
513 734 Chromatographic Methods of Analysis.

513 741 Fuadl 1 3(3-0-6)
(Biochemistry 1)
Tnssadrauasninfivesesdusznevddyuonead 1 wagdluanaviadie 4 ey
wankarMIUUEY 1asease aaumans nalnmsvihulaznisauaumsyieunmelugadvaeules
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.

513 742 YAl 2 3(3-0-6)

(Biochemistry II)

Fawdaumaniiazguunamans wnueddundnludaddin n1smiuauuaznis
Uszauausiuiurediiunueddy Tasass wihdfikavwnivedduveansaiindde wealuladidue
GREIGE

Bioenergetics and thermodynamics. The central metabolic pathways.
Regulation and integration of metabolism. Structure, function, and metabolism of nucleic acid.

Recombinant DNA technology.

513 743 wialalun1533en19%9iad 2(2-0-4)

(Techniques in Biochemical Research)

nannsuazinadaluriesl URns3Teneduadl wu 3Blasuvns il Saalasinada
awnlnsTnllawe? nsusnlvuiavsveseuls: saumansvosoulesd manmvaeudnumzresiiluana
Bswasedesdlevuaioildlumamlasauasfnvnshausestliana

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 CelGIERE 3(3-0-6)
(Physical Biochemistry)
vanmsmaaiideidndinuaulasaaaswihivediluana 3Bnslunisnsaaoy

dnwazuazmsuendalinana nquiuaznslivsslonivoneiosdiouazimaianisduaiiuasdflandly

Jaqdu
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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.

513 745 waluladfdutoananay 3(2-3-4)
(Recombinant DNA Technology)
wdnnisuazdznisiieasumaluladfidueatsnausindenisunlulduselowl

Uszaunsainsaieaiuinuenaiuginnssm msuendidule  maiunuiisanindu anslaaunas

Andendu  nsuaneenvesty  wadlarlasli3da Ujnsengnlanedweisd n1smafuluavesfiowe

wazmafiafiieados
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 YARVDIUULUTY 2(2-0-4)

(Membrane Biochemistry)

FunafuarTiidndvedlasiadrauazntiiivesunusy dlnuazlusiuiiluesdusenau
YOUUNLUTY  AUNAINUANDUDIEATR  LUUT1a09909uuUTY alulan Frdunsigiussuuiusy
lglnainiasiu N159UEEITHILUTI99NINNLUTY N1TABLTINAUYDINNLUTY kagn1Tasdyy NIy
LT

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 N139ANNSETLANOUNTE 2(2-0-4)
(Hazardous Chemical Management)

LY

AMIIANISasAiagsUasniy nsiAU NSty nMstuds n1stinduun v n1suidne

o W ' = a a a N v ¢ o P 'y} v P acnaa
waEN15N9neg19lusEaNSa 1 nsudnalldusiannsnensnuinauun g lndlalaglenssuisng
UszAndam nslddvhazane Sweauduaziisslfiserndulinsredunnden Ujisedunidniiy

@ L o
Wumnazany

U
o
N

]

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 \nfiBuvsENATaTuge 3(3-0-6)
(Advanced Physical Organic Chemistry)
nsUszgndldquumnarmaniuazsaumansiiiodnuinalnvesufAsennaiidunss

ANduTUSsEnINlATsadauasALiodhvesUfizen
Application of thermodynamics and kinetics to the study of organic reaction

mechanisms. Structure-activity relationships.

513 752 aLUaniaIn?J%'uqﬂuLﬂﬁ%uw?é 3(3-0-6)
(Advanced Organic Spectroscopy)
A2IUAINUINIBUNT LR DaaBesuuniufnislanuudaiuninsalad uwasg
wiaannsweldlunsfigatlasaiiswesansdunid
Current advances in infrared, nuclear magnetic resonance spectroscopies and

mass spectrometry for the elucidation of organic structures.

513 753 nsfaaszinaafisunidtuge 1 3(3-0-6)
(Advanced Organic Synthesis 1)
gnsenanslumsdanseiluanatimingsiieg BnsAaneuundu msdaaseaiig
ANTUNIZUAZ NS LITIRIUAT N Z I U S UATIZ AN ARBUNTY
Strategy in organic synthesis leading to various target molecules. The

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

513 754 nsdaaneimanisuridtugs 2 2(2-0-4)
(Advanced Organic Synthesis II)
mnuiamiilisnsdanseviasUssnoudunidussiamsnagiiaulalaoiiunguans

fifeuddniadanm
Current advances in synthetic approaches for selected classes of organic

compounds with emphasis on compounds of biological importance.

513 755 wiignnalslundn 2(2-0-4)
(Heterocyclic Chemistry)
nsduAsigiuazUisenvesansusenauianinelslendnlaeiduaisiussuy

ivmelselaufin syiusvesarsuszneuienmelsleadniiinedsusenaudpesmonitudauion

avmon  ansUsznaulenimelslerdnuislssianiifieninelsernetsinninaetesney a3

Usznauseemeusuusiinezneunieuinnin
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.
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513 756 linAnAueisIINYIR 3(3-0-6)

(Natural Products Chemistry)

NF9UNTUALAZ NIZUIUNTTIFUATIZRVOIATNANS UNFTTUYIR  N15aTALENETS
wAnSasissIuuA Msfigllassadne ginistininuaznalnnseengnd nsdansizviansuansiosi
sssumRTfinNdRYy anuduiusseninddasiadiauas nseengrdniadanin nsdnviuarinany
aufnvthlunsiamncdnsusisssumfdieniadunisunmd

Classification and biosynthesis of natural products. Isolation of natural products.
Structure elucidation. Bioactivity and mechanism of action. Synthesis of important natural
products. Structure activity relationship. Study and follow the progress on development of

natural products for use in medicinal application.

513 757 n1suszendlanensudtulunisdunsizinanidunsd 3(3-0-6)
(Applications of Transition Metals in Organic Synthesis)
nannisAleasunlunyiadnuoslaneniuddu: lasasne Wuss waznalnnis

AnUARTn Taseane auand® wariuszvesdunudinuluefioounluiadn nsdszgndans

posunluviadnlunsduasizininiidunss
Principles of transition metal organometallic chemistry: structure, bonding, and

reaction mechanism. Structure, properties, and bonding of ligands commonly encountered in

organometallic chemistry. Applications of organometallic compounds in organic synthesis.

513 758 NM5ALATIZANNNLATBUNIILUUDENNIAS 3(3-0-6)
(Asymmetric Organic Synthesis)
msfnameilumanaiidulesalildsunuslowesidvalaeldarsdediuiilulasade

Uifsenuulaezawslefianiivl nalnnisaivauawslewniuuusine tasansiediu msduameilagld

asmsuilduerlata vieluslata fulafaeenddens sivhufasefidulasa viedussfiseniiiu

lafaseuiiseuuuduuslofiandin egnimsduaneituveannasiinsiinuasieg ey

Tunsansiynsiiviuare
Synthesis of chiral molecules in enantiomerically pure form using chiral starting

materials through diastereoselective reactions, Modes of stereocontrol by chiral starting

materials, Synthesis using achiral starting materials with chiral auxiliary, stoichiometric chiral
reagents, chiral catalysts via enantioselective reactions, Examples of classic asymmetric synthesis

and selected recently reported asymmetric synthesis.

513 759 WAL BINSUNNE 2(2-0-4)
(Medicinal Chemistry)
andAdsnenm eiluasindvingivessn anuduiusveslasainuagnseongrimg
Fanm Bnstagtuiiferfosiunmsdunue) gnseaninsduntlnsendoansitn Bnseonuuuiid

fugugdasiasiazidnaln suaveliagerentiunesua WaUedTuvessl a1sduiiilavesen
WAL IEUUNNTUNEeEN
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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.

513 792 Inetinus RANguwin 36 wilenn
(Thesis)
WtodumaniiniglininuguavetearsdyaunaInednus
Research topics in chemistry under the supervision of a thesis advisor.

513 793 Inedwus fiAfieuwin 12 wiqehn
(Thesis)
tedemaniinglinnuguaveseasdiaunaInednug
Research topics in chemistry under the supervision of a thesis advisor.

513 811 Fosdnanzmanaiioiunid 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry I)
vdefhiaulamaadefuniduasnmsuseynd
Topics of interest related to inorganic chemistry and their applications.

513 812 I5aAARWITNNGATiaTUN3Y 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
temhaulamaaiofiuniduasnisussynd

Topics of interest related to inorganic chemistry and their applications.

513 821 FosAnanizmaniiiada 1 2(2-0-4)
(Selected Topics in Physical Chemistry 1)
temihaulamaaildiauasnsussgnd

Topics of interest related to physical chemistry and their applications.

513 822 FosAnanzmnanadiidia 2 2(2-0-4)
(Selected Topics in Physical Chemistry 1)
vhdeihaulamaaiiidiauaznsuszgnd
Topics of interest related to physical chemistry and their applications.

513 823 Basfnamzmanaiiiana 3 2(2-0-4)
(Selected Topics in Physical Chemistry Ill)
vhdeihaulamaaiiidiauaznisuszgnd
Topics of interest related to physical chemistry and their applications.
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513 831 ZefAaNIZIaATidATIZ 1 2(2-0-4)
(Selected Topics in Analytical Chemistry 1)
wdenihaulamaeiiinseiuaznisussend

Topics of interest related to analytical chemistry and their applications.

513 832 Fosdaanizniuaiidiasei 2 2(2-0-4)
(Selected Topics in Analytical Chemistry II)
defhhaulamanifieseiuaz msusegnd
Topics of interest related to analytical chemistry and their applications.

513 833 Fosdnanzmanaiiiiased 3 2(2-0-4)
(Selected Topics in Analytical Chemistry III)
vdefhhaulamaeiinseiuasmsuseynd
Topics of interest related to analytical chemistry and their applications.

513 841 Fosdnanizmeduad 1 2(2-0-4)
(Selected Topics in Biochemistry |)
vdefhiaulayaduaiiuaznsussynd
Topics of interest related to biochemistry and their applications.

513 842 FosAnranznaduad 2 2(2-0-4)
(Selected Topics in Biochemistry II)
Wtemhaulama@uaiiuaznisussend

Topics of interest related to biochemistry and their applications.

513 850 \ATYBUNIY 2(2-0-4)
(Bioorganic Chemistry)
msdaangiuazvifivesiiluanauaznsinldld anuduiusseninslasiadauay
i madutanduaivesulaslanamairiveuasuadinennifindu watavesdaluana
Synthetic and functional aspects of biomolecules and their applications;
structure-function relationship. Chemical modifications of biological macromolecules and their

potential effects. Dynamics of biomolecules.

513 851 Basfnanzmanaiidunid 2(2-0-4)
(Selected Topics in Organic Chemistry)
vdefihaulamuaiiduniduaznisussgnd
Topics of interest related to organic chemistry and their applications.
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1. NanuInednusazfalasunsinuivs edunilevasnanulasuniseausun1sanunluy

a

NsasTERULIIM AV esERunATeglugudeyaiidulumuvdninusindmualaganznssuns g
gaufny (Nna.) T 2556 1w IS, Scopus %38 TCI (Thai-Journal Citation Index) TAUNAIUTINELNS
sgdesifsinendanislisueyivdeinorinusandadining 1doudn viedsfiuinsivinismie
Avfiuiainauussssdnns (Proceeding) lnsfindngrufinsivaeuldin Mansiinisussiemssnand
(peer reviewer) iiefNSANANNNVDIUNANY

2. thnudesdsiuussudvimsssiuna/uunni Aderdesivainiviediees 1
ads Insiauenasuidefifudunivwednerinusluguiuuusssevieuvulawes desusngdu
dundlsvesmanuaniuineninusvesindnu
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1. HaUINYINUTILADIASUNSANUNAI DFIUUTIVDIHAIULA SUNSERUSUNSANUN LY
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