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3787397
1. angAsuuY 1.1
1.1 Avdunun (Whilumhein wayianansanendu S w5e U) $1uau 4 whefn
513 801 dunundmiuind@nuusugauldadia 1 1(0-2-1)
(Seminar for Ph.D. Students )
513 802 dunudgmsuinAnuuivan e Uadn 2 1(0-2-1)
(Seminar for Ph.D. Students 1)
513 803 dunudgmsuindnuusvan e Uadn 3 1(0-2-1)
(Seminar for Ph.D. Students II)
513 804 dunudmiuin@nuuSuanudadn 4 1(0-2-1)
(Seminar for Ph.D. Students IV)
1.2 ngrdnwus @anfgusin) 48 nuaeie
513 891 ANYITNUS dafiguinin 48 miein

(Thesis)
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2. MANgATUUY 2.1
2.1 Fdunun (idundieie wagtananisenwidu S e U) 31uiu 3 miieis

513 801 dunudmiuinAnuiUivenuidadia 1 1(0-2-1)
(Seminar for Ph.D. Students 1)

513 802 dunundmiuinAnwuSvey e dadin 2 1(0-2-1)
(Seminar for Ph.D. Students I1)

513 803 dunundmiuinAnwiuSve e dadin 3 1(0-2-1)

(Seminar for Ph.D. Students IlI)

2.2 3Y1UIAY 91U 2 WL
513 805 5eLUgUIIYNIAL 2(2-0-4)
(Research Methodology in Chemistry)

Y v v
N v A v =

2.3 Ayuden wulitesnii 10 wuaeds leglidanannivselll stidndnwiAsaden
Seulvnnnguivman 1 ngu lddeendt 6 miein (nguivmaniidnuau 5 ngudn laun (1) indlefiuvsd
2) wilana (3) WIRATIEY (4) T1eT way (5) rIDUNIE)

(1) nguivnalatiunid (Inorganic Chemistry)

513 713 N3TERUANBaza1TUTENaUatUNSY 2(2-0-4)
(Characterization of Inorganic Compounds)

513 714 N13639UHA381 NS 2(2-0-4)
(Heterogeneous Catalysis)

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

513 716 wniloasunlumviadn 2(2-0-4)

(Organometallic Chemistry)

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

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

513 811 Sosiaamgmaniedunie 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)

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

513 813 wadatugesnnuastulasnsoudnuniansaaoudnuae 2(2-0-9)

(Advanced Synchrotron Radiation Techniques for Characterization)

(2) nguAvnAlinERa (Physical Chemistry)
513 725 wnitiafavesmsluanalugdugs 2(2-0-4)
(Advanced Physical Chemistry of Macromolecules)
513 726 wlulnladng 2(2-0-4)
(Nanophotonics)
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513 727 LAIIALI 2(2-0-4)
(Computational Chemistry)

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

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

513 823 Sosangmuniiiada 3 2(2-0-4)
(Selected Topics in Physical Chemistry IIl)

513 824 NNINTIVAOUAN VUL VDINDALLDS 3(3-0-6)
(Polymer Characterization)

513 825 willaifindsuiedfiatadugs 2(2-0-)
(Advanced Electrochemistry for Physical Chemistry)

513 826 wuudnaesluana 3(3-0-6)
(Molecular Modeling)

513 827 WwillBeduazn15UssYnd 3(3-0-6)

(Color Chemistry and Applications)

(3) nguIvNARAATIEN (Analytical Chemistry)

513 737 nsUseununnlueiitas e 3(3-0-6)
(Quality Assurance in Analytical Chemistry)

513 738 ulumaluladtugsdmsuedingei 3(3-0-6)
(Advanced Nanotechnology for Analytical Chemistry)

513 739 miaﬂmum’maauam:}’lwfﬂLLazmiUszL:ﬁuma 3(3-0-6)
(Water Quality Monitoring and Assessment)

513 831 Sosmamgmaniiased 1 2(2-0-4)
(Selected Topics in Analytical Chemistry 1)

513 832 Sosnmgmuniinsed 2 2(2-0-4)
(Selected Topics in Analytical Chemistry II)

513 833 Sosmanizmuniiiasz 3 2(2-0-4)
(Selected Topics in Analytical Chemistry lI)

513 834 wiienesitugadedanm 3(3-0-6)
(Advanced Bioanalytical Chemistry)

(4) ngu3v1¥Lall (Biochemistry)

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

513 745 waluladfdueanena 3(2-3-4)
(Recombinant DNA Technology)

513 746 Ao uUULUTY 2(2-0-4)

(Membrane Biochemistry)
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513 747 FUPTUDINY 2(2-0-6)
(Plant Biochemistry)

513 748 FuadvodlaruIng 2(2-0-0)
(Nutritional Biochemistry)

513 749 wialuladveosoulwl 2(2-0-0)
(Enzyme Technology)

513 841 Sosiangedued 1 2(2-0-4)
(Selected Topics in Biochemistry 1)

513 842 Sosfnnizniaduadl 2 2(2-0-4)
(Selected Topics in Biochemistry 1)

513 843 d3Tinenszauliana 2(2-0-4)
(Molecular Physiology)

513 844 nsdeasidaiuad 2(2-0-4)
(Biochemical Communication)

513 845 FIALLasT I TEAULLENAYDINY 2(2-0-4)

(Plant Biochemistry and Molecular Biology)

513 846 ALV THUGNTTU 2(2-0-4)
(Biochemistry of Genetic Materials)

513 847 Fuadveslushunazoules 2(2-0-4)
(Protein and Enzyme Biochemistry)

(5) nguIvuANdUNIE (Organic Chemistry)

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

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

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

513 756 LANNAN S U STTUYR 2(2-0-4)
(Natural Products Chemistry)

513 757 nsussgnalavensudtulunsdunmeiniaedidunsd 2(2-0-4)
(Applications of Transition Metals in Organic Synthesis)

513 758 MTAUATIZANIULATIDUNIILUUDENNINT 2(2-0-4)
(Asymmetric Organic Synthesis)

513 851 Sosdmanizymunidunse 1 2(2-0-4)

(Selected Topics in Organic Chemistry 1)

513 852 Sosanzmanidunss 2 2(2-0-4)
(Selected Topics in Organic Chemistry 1)

513 853 Sosiaansmaniidunss 3 2(2-0-4)
(Selected Topics in Organic Chemistry Il)
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513 854 nalnuffseniidunidtug 2(2-0-4)

(Advanced Organic Reaction Mechanism)

513 855 LAILTINITUNNE 2(2-0-4)
(Medicinal Chemistry)
513 856 Ufisennisduasiziadel 1 2(2-0-4)

(Modern Synthetic Reactions 1)

513 857 Ufnsennisduasziadeln 2 2(2-0-4)
(Modern Synthetic Reactions II)

513 858 wilgusluana 2(2-0-4)

(Supramolecular Chemistry)

(6) nauAvIEna1v1 (Multidisciplinary)
513 750 NIANITA SRS UATE 2(2-0-4)
(Hazardous Chemical Management)
513 850 LAIFIBUNIY 2(2-0-4)
(Bioorganic Chemistry)

2.4 Anendwus Jafguwi) 36 e
513 892 Ingdnus AU 36 U287
(Thesis)

3. MANGASUUY 2.2
3.1 Jdunun (dundieie wazdananisdnuidu S e U) 31u7u 4 e

513 801 dunudgmsuinAnuuivan e dadn 1 1(0-2-1)
(Seminar for Ph.D. Students |)

513 802 dunundmiuinAnuuSugnauidadin 2 1(0-2-1)
(Seminar for Ph.D. Students 1)

513 803 dunundmiuin@nuusugnnuidadn 3 1(0-2-1)
(Seminar for Ph.D. Students Il)

513 804 dunudgmsuinAnuuivanuvadn 4 1(0-2-1)

(Seminar for Ph.D. Students IV)

3.2 ¥U9AU UL 3 WLenn

513 705 ANNUADAN WAL ITIYIUTTUA NS UNUITY 1(1-0-2)
(Safety and Ethics for Research)
513 805 seileuiniennanAdl 2(2-0-4)

(Research Methodology in Chemistry)
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U =2

3.3 Jydeduiden swaulitesndn 9 mhein Tnedenainivreldi seavnanudes
Wonilseudynannauivivan 1 ngu lidesndt 6 wilede (nguivmanidiuiu 5 ng
(1) wnilefiun3d (2) WwdRNENA (3) WwiAAs1e (4) Tuedl wag (5) 1nTBUNIEY)

(1) ngudynaiatiunid (Inorganic Chemistry)

naudwn Lawn

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

513 711 wpilotun3d 1 3(3-0-6)
(Inorganic Chemistry 1)

513 712 wnilatun3d 2 3(3-0-6)

(Inorganic Chemistry II)

(2) nguAvnaliENa (Physical Chemistry)

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

513 721 gauvnaman LAl 2(2-0-4)
(Chemical Thermodynamics)

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

513 723 LAdAdDUR 2(2-0-6)
(Quantum Chemistry)

513 724 willnihdwiuniiiana 2(2-0-)

(Electrochemistry for Physical Chemistry)

(3) nguIVNARAATIEN (Analytical Chemistry)

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

513 732 MTAATIEALREITAUNINTINGS 2 2(2-0-4)
(Analytical Spectrometry II)

513 733 MTIATIEAAIDIAT TN 2(2-0-4)
(Electrochemical Analysis)

513 734 MsaERlagdslasunlnns il 2(2-0-4)
(Chromatographic Methods for Analysis)

513 735 UtRnsieseilagldiaiesile 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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(4) nguAw¥uall (Biochemistry)

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

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

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

(Biochemistry 1)
513 743 wadalunsIdenetadl 2(2-0-6)
(Techniques in Biochemical Research)

(5) nguIYARBUNIE (Organic Chemistry)

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

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

513 753 msé’qmezﬁmmﬂﬁﬁuﬁéﬁﬁy’uqq 1 3(3-0-6)

(Advanced Organic Synthesis 1)

3.4 Jyden  Iwwlivesndt 12 wiedn (Fenltunguivmanlitdesndt 9 miefia) lne
Tidonandzmelull
(1) ngu3vuaiatiunid (Inorganic Chemistry)

513713 AsATIvERUANEMEa1sUSENaUDuNsd 2(2-0-4)
(Characterization of Inorganic Compounds)

513 714 M33eUfATeIISNUS 2(2-0-4)
(Heterogeneous Catalysis)

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

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

513 717 Jaumansiaznatnnisinufisenluniioiuvsg 2(2-0-4)

(Kinetics and Mechanism in Inorganic Chemistry)

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

513 811 Sosamzmaniiedunie 1 2(2-0-8)
(Selected Topics in Inorganic Chemistry 1)

513 812 Sosnmzmaniedunis 2 2(2-0-8)
(Selected Topics in Inorganic Chemistry 1)

513 813 mﬂﬁﬂ%uqamﬂLLm?zJuImmauﬁ’m%fUmimaﬁlaaué’ﬂwmz 2(2-0-4)
(Advanced Synchrotron Radiation Techniques for Characterization)
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(2) nguAvnaliEna (Physical Chemistry)

513 725 witiEfavesasluanalundugs 2(2-0-4)
(Advanced Physical Chemistry of Macromolecules)

513 726 wlulilading 2(2-0-6)
(Nanophotonics)

513 727 LATATUIN 2(2-0-6)
(Computational Chemistry)

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

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

513 823 Fesdanenaaiiada 3 2(2-0-4)
(Selected Topics in Physical Chemistry IIl)

513 824 NNINTIVAOUAN VUL VDINDALLDS 3(3-0-6)
(Polymer Characterization)

513 825 willsifidmsuindflatadugs 2(2-0-4)
(Advanced Electrochemistry for Physical Chemistry)

513 826 wuudnaesluana 3(3-0-6)
(Molecular Modeling)

513 827 willaduazn1sUsEYNa 3(3-0-6)

(Color Chemistry and Applications)

(3) nguIYNATAATIER (Analytical Chemistry)

513 737 nsUseununnlueiites e 3(3-0-6)
(Quality Assurance in Analytical Chemistry)

513 738 ulumaluladtugsdmiuedinsei 3(3-0-6)
(Advanced Nanotechnology for Analytical Chemistry)

513 739 miaﬂmmnﬁ]aau@mmwﬁmazmiﬂimﬁuma 3(3-0-6)
(Water Quality Monitoring and Assessment)

513 831 Sosdmanizmuniiiae 1 2(2-0-4)
(Selected Topics in Analytical Chemistry 1)

513 832 Sosdmanizymuniiase 2 2(2-0-4)
(Selected Topics in Analytical Chemistry 1)

513 833 Sosmanizmauniiiasei 3 2(2-0-8)
(Selected Topics in Analytical Chemistry II)

513 834 wiienesitugadedanm 3(3-0-6)
(Advanced Bioanalytical Chemistry)
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(4) nguAw¥uall (Biochemistry)

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

513 745 waluladfdueanana 3(2-3-0)
(Recombinant DNA Technology)

513 746 FUARVOUUULUTY 2(2-0-4)
(Membrane Biochemistry)

513 747 Fpdvoana 2(2-0-4)
(Plant Biochemistry)

513 748 Fupfvodlnguinis 2(2-0-4)
(Nutritional Biochemistry)

513 749 walulagvesoulas 2(2-0-0)
(Enzyme Technology)

513 841 SosFnaniznaduad 1 2(2-0-4)
(Selected Topics in Biochemistry 1)

513 842 Sosfnanizniadaadl 2 2(2-0-4)
(Selected Topics in Biochemistry II)

513 843 d37Ienseauliana 2(2-0-4)
(Molecular Physiology)

513 844 msdeandaduad 2(2-0-4)
(Biochemical Communication)

513 845 Fuadluazdmenseauliianaveiiy 2(2-0-4)

(Plant Biochemistry and Molecular Biology)

513 846 FuadvesansiugnIsy 2(2-0-4)
(Biochemistry of Genetic Materials)

513 847 Fuadveslusiunazioulasd 2(2-0-8)

(Protein and Enzyme Biochemistry)

(5) nguIYNARdUNIE (Organic Chemistry)

513 752 zﬂLUﬂIVliﬁIﬂﬂ%ﬂQﬂuLﬂﬁ@u%%é 3(3-0-6)
(Advanced Organic Spectroscopy)

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

513 755 willgwelslundn 2(2-0-0)
(Heterocyclic Chemistry)

513 756 LARNAR AT TTUYR 2(2-0-4)

(Natural Products Chemistry)

513 757 nsUssgnalanensudtulunisdunseimaniidunse 2(2-0-4)
(Applications of Transition Metals in Organic Synthesis)

513 758 MMIHUATIERINIUAT DUV I LUUDENNAS 2(2-0-4)
(Asymmetric Organic Synthesis)
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513 851 Sosmangmanidunss 1 2(2-0-4)
(Selected Topics in Organic Chemistry 1)

513 852 Sosfnniznaeiidunid 2 2(2-0-4)
(Selected Topics in Organic Chemistry 1)

513 853 Sosiaangmaniidunss 3 2(2-0-4)
(Selected Topics in Organic Chemistry Il)

513 854 nalnUARSeATBuYadTugs 2(2-0-4)
(Advanced Organic Reaction Mechanism)

513 855 LAILTBINITUNNE 2(2-0-4)
(Medicinal Chemistry)

513 856 Ufisemsduaseviadelug 1 2(2-0-4)
(Modern Synthetic Reactions 1)

513 857 Uisensduasisviadiolny 2 2(2-0-4)
(Modern Synthetic Reactions II)

513 858 wilguslaiana 2(2-0-4)

(Supramolecular Chemistry)

(6) nauAvIENa1v1 (Multidisciplinary)

513 660 walulagdansawneluadl 3(2-2-5)
(Information Technology in Chemistry)
513 750 A159ANN5ANSATDURS Y 2(2-0-4)

(Hazardous Chemical Management)
513 850 \PHiTIBUNId 2(2-0-4)

(Bioorganic Chemistry)

3.5 angndwus (Jaisuwin) 48 miieia

513 893 Ingndnus fAfgumn 48 uena
(Thesis)

ANB5UY5183UN

513 660 walulaggsaumealuadl 3(2-2-5)

(Information Technology in Chemistry)
n1stlusunsudniasuuasgrudeyanivaiiluniswisuunanuduatuuasnisiiaue

[ o

Jaya MIT@vULkarNITIATIElasaisluana  Inseiiavedsiigdmsudagvimianil 13
Anneinnunannnden wagisnisneedn viavesdsiiusimiand msduduuaznisldnvesdoyauazas
auiniaedl lueSetuneuiimesuazguteya

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.
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513 705 AMUUADANYLAZITIHIUTIUEMFUIIUIY 1(1-0-2)
(Safety and Ethics for Research)
KUIAUAR WATA m’]iJUa’emﬁEJLLazﬁ]iiEﬂ‘Uiim‘ﬁLﬁlﬁlﬁsﬁadﬁUﬂWquﬁaﬂﬂﬁﬂJﬁmﬁLﬂﬁ
Concepts, techniques, safety, and ethics involved in chemistry laboratory work.

513 706 awnnsalnTduge 3(3-0-6)

(Advanced Spectroscopy)

Aanuimthluvdnnisuasvgeluauningalny anuinaniinadunsisawasieaes
wunfasleuuudaUninsalnt wasiuaaUninsunslunisigadlassasanaad

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 wiliatiumsd 1 3(3-0-6)
(Inorganic Chemistry 1)
wilvessmvanuaglanens gty auunsiagngeinay
Chemistry of the main group and transition metal elements. Symmetry and group

theory.
513 712 wnilaliun3d 2 3(3-0-6)
(Inorganic Chemistry II)
wilvesansusenaulaeesfiutu saumanskaznalnnisiiauizen
Chemistry of coordination compounds. Kinetics and reaction mechanism.
513 713 N13NTIRFBUANYAUTAITUTENBUDNUN3Y 2(2-0-4)

(Characterization of Inorganic Compounds)

v
L3

PINNNSATIFDUSNWMra1SUSENBUaRUNSS wmaTan1salninsalnt n153uAs1e iR
WAL DIAUTENBUVDIVBILTIBDTUNTE
Principles of characterization of inorganic compounds. Spectroscopic techniques.

Surface and composition analyses of inorganic solids.

513 714 N9L5eURATEN TSNS 2(2-0-4)

(Heterogeneous Catalysis)

VANN1IVINTNUGATEWUUTIFNUS UselnanvaesinseuJisewuuTiswus nsgadunas
Lﬂﬁﬁuﬁwaaé’adwgﬁ%m saumansvesufitenfifidasauuiisius mawieuduseiiten weidanns
ATIVADUAN BULURIAUIIUATEN ﬂﬁlﬂﬂ’l‘iL?ﬁlauaﬂ’lwLLazﬂWiWquuﬁﬂ']W‘Uaﬂﬁ’JLﬁd‘dﬁﬁ%m NSUSZENARIT
Ufisesiuslunuideuasgnavngsy
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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 Yaauiluatiun3d 2(2-0-4)

(Inorganic Nanomaterials)

anufiugrunisiuulumalulad Ussianvesdaguilu nsdaamegifanualy nns
ATRdRUaNEuvasiaguIly nsUszendiaguilulunuidenasonainnssy nansenuveadaguiluse
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 ndlaasunlutusiadn 2(2-0-4)
(Organometallic Chemistry)
arsUsznovessunluwiiadn vlnvesdunud n1sdente Wusy  auduiusszning
lassasauazAudehiveslfjisen nmsnmvaeudnuuy Uiisuuavnalnufisen nsussand
Organometallic complexes. Types of ligands. Nomenclature. Bonding. Structure-

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

513 717 muAansuaznalnnsiinufizenluaiioiunsd 2(2-0-4)
(Kinetics and Mechanism in Inorganic Chemistry)
8nsN19inUfAsenal  NY8Rs1  IBN1INARBILAEAITIATIEIUELANIIY FAULAL]

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 YaauaNTIDUUNTY 2(2-0-4)

(Bioinorganic Hybrid Materials)

uminAgfuTagnandiedunid  msduunuasiBnmsduaneiiaguan  nsnTadey
Snvusdsaunlnsalnd mensgiiui audfidenauazanifdefiAndsu 4 vos¥an msUszgndiismis
NsaseNTENie N15UUASET WUwes NMIaadulaiuvioaan

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 packagins.
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513 721 QUUNAAEASLAL 2(2-0-4)

(Chemical Thermodynamics)

autRveaufia npdeiinievesguunanians sunazaiuiou ndsuniely ans
WasuwUaseunal anuganuieu nyteiassvesgummanmans eulnstuaznisivdsuudas dndiad
wisusdulsadauasivd nsdsunamnanieninvesansudansuazansaay Usinamiidealuand
WHUANLNE dunaie ngLe

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 AUAEAILAL 2(2-0-4)

(Chemical Kinetics)

SanmsifnuFAseadl A3eTin mImngdnn navesgamgifilivesns1uiisen nalnns
AaURFSen nauinafnuiiseiifasdeiuasduiana UARSegnld faussiizen

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 LATADUAY 2(2-0-4)

(Quantum Chemistry)

ngufmeusi synalundss msdunuusuein Tusmwdnde flvidunauvesislnsiau
DERBY NANNITNTHUTAT NBE1MT-WonA Nu¥YNITIUNIU MU TaesAtuAIUrLILIY

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 wllwindmsualingna 2(2-0-4)

(Electrochemistry for Physical Chemistry)

weniin nsindeuiiveslossuluasarats mailwihwedlessuluansazats Bidnlnsn
dunanazufiservuRidianinse wadlwiluad fedlunisudandsau williiilunszuaunis
DAEINNTIU

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

conversion. Industrial electrochemical processes.
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513 725 infiRATavesasTuianalugjtugs 2(2-0-4)
(Advanced Physical Chemistry of Macromolecules)
audRdamenmuaziBsnavomedmesiduiusiulasaiauasdulssnouvesansluiana

Tng) wadianmsviueaudRiddmnssuandmsnmeesaslmanalnganiassadluena autfifiugiu

mqmﬁlﬁjﬁ\lﬁﬂﬁﬁLﬁ‘mﬁﬁaqﬁmﬁuﬂ'ﬁgﬂwaama% ﬂizmumiLL‘LJigﬂﬁuadm'ﬂul,aqaimﬂuqmammm n13

Usegnd
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.

513 726 wlulnlniing 2(2-0-4)

(Nanophotonics)

ounauiluveslanziingzna aunisuundna  wesiwanaraueuslouuud nsiiiuves
auuimanlinihanesianaaususlsiuug waraueulnaiinoulayn1samIunasnu ululnleing
Tuawnlasaln? nmsuuusmthaduuimanlnih ysngnisalinlamesea

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.

513 727 LARAIUIN 2(2-0-4)
(Computational Chemistry)
NANNTHaENUATAIBUAN anNN15vesIsweudttle willeuisiawaziounsia ngw)
BRI wazN1SUTEENANIALATATL I
Principle and theory of quantum chemistry. Principles of ab initio, semi-empirical

and empirical methods. Density functional theory and applications in computational chemistry.

513 731 nsAeszRlaedsaninswung 1 2(2-0-4)
(Analytical Spectrometry 1)
wdnns Lot NTEUINNMTIATIER warnsUsseniitesnoudinainlngimd
Principles, instrumentation, methodology, and applications of atomic spectrometric

methods.

513 732 nsaazilagdsaunInsuns 2 2(2-0-4)
(Analytical Spectrometry II)
wanM3  desile  nIELINMTIATIEE  waznsUssgnditdansilalelanuayitida
BursNse 707U TedesuunuAnLSIsLULG wey Lugaunlnsues
Principles, instrumentation, methodology and applications of ultraviolet and visible,

infrared, Raman, nuclear magnetic resonance and mass spectrometries.
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513 733 nsaas1zRlaedsiadlniln 2(2-0-4)

(Electrochemical Analysis)

fugnugamamansuazaumansveaujizonadlii dalwihuas Bidninslad meda
malnudlows3 launuuns waglaslumm3 wuwesidaadlni

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

Electrochemical sensors.

513 734 nsaaszlaedslasunlnns il 2(2-0-4)
(Chromatographic Methods for Analysis)
wdnnisvedlasuilnnsd wialasuilnns i dadelaulnnsfuasiisrufunedady
yoinsiinangdnlasuiinns il uazuaiia13BidninslnEaa

Principles of chromatography. Gas chromatography, liquid chromatography, and
hyphenated techniques. Supercritical fluid chromatography and capillary electrophoresis.

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

(Instrumental Analysis Laboratory 1)

nsnaaediidenndasiuiionily 513 731 mslnseilaeisanlnswes 1 uas 513 733
nMyATIzilagsiadllnii

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

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

(Instrumental Analysis Laboratory 1)

nMsneaesiidenndosiuiienly 513 732 Mslneilneiaadnlnsuns 2 waz 513 734
nMTATIzilagIslasn AT

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

513 737 nsusEiuaunwlueidnsizi 3(3-0-6)

(Quality Assurance in Analytical Chemistry)

adfuazialaunIngd niueiiegzd nnsesnwuunIsnaeslidUsz@nsain 13
ATIVABUAUYNABITTIATIENUALANNAINITAVDINITIATIEN N15UTEAUANNINYDIWBIUJURNS
AATIA

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

analytical laboratories.
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513 738 quLwﬂIuIaﬁ%"ugﬂﬁ'm%’uLﬂﬁ%msqsﬁ 3(3-0-6)

(Advanced Nanotechnology for Analytical Chemistry)

Yan 1n3esileuazainaasnfodmivurlumalulad msdunszet msdaudauaznnsg
nsapUdnumrvesianuly Mavsvgndtanuluaruilumaluladdmiuiniinmeitugs

Materials, equipments and safety for nanotechnology. Synthesis, modification and
characterization of nanomaterials. Application of nanomaterials and nanotechnology for advanced

analytical chemistry.

513 739 msammumsaaaammmwﬁqLLasmiUssLﬁuwa 3(3-0-6)

(Water Quality Monltorlng and Assessment)

AT ﬁGI’J‘Uﬂ‘Uﬂmﬂ’]W‘LﬁVlNﬂ’]EJﬂWW WA wazdInIN ﬂ’]‘ﬂ“ﬁLﬁi@ﬂM@%u&ﬂﬁ’]ﬁiUﬂﬂi
’]Lﬂi’]”‘]ﬂ‘ljﬂ ﬂ?‘jﬂi"LﬂJUﬂmﬂ’]‘W‘Lﬂ ﬂ’]iﬂﬂﬂ?iﬂ&lﬂ’]‘W‘u’]LLﬁ“ﬂ"Iﬁﬂ’JUﬂM@JaWEW’NUW aﬂwmwuaau%aml,av
asduvdluinde weluladuasnszuiuntsdamside

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 Fuadl 1 3(3-0-6)

(Biochemistry I)

Tnssasauazaihiivesesddssnouddguensad i weriluanavdasie Wevuiwad
waznsruds lAseasne faumans nalnnisvinuuaznismvannsvinunelugaiveeulesl

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 el 2 3(3-0-6)

(Biochemistry II)

FINFIUAIERSILAE am‘wwamam Adwunueddundnludddin N1IAIUANLAZNIT
USTanuUTINAUURINULNUBATY 1ATIE519 VIU’WI LAWY UDATUYBINIATIAADN Lmiuiaamaul,aam
Nad

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.
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513 743 wiAatAluN153T8N19TAl 2(2-0-4)
(Techniques in Biochemical Research)
vdnmsuazaiialuiesUfiRn1sidemaduedl Bnsuazindesilovuatoldlunisfigay

Tassarsuaznihiivestaluana
Principles and techniques used in biochemical research laboratory. Modern

biochemical and instrumental methods for elucidating structural and functional properties of

biomolecules.

513 744 Falidna 3(3-0-6)
(Physical Biochemistry)
vdnnsmaeildsidndinunulassairauasnindivesdaluana 38nslunisnsiaaey

dnwaziazmsuentiluiana nquiuazmsuszendveaaieadlouavmaiiameduaiiuaziiandlutlagiu
Physico-chemical principles governing structures and functions of biomolecules.

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

biochemical and biophysical instrumentation and techniques.

513 745 waluladfdueaenay 3(2-3-4)

(Recombinant DNA Technology)

vénmsuagismaieiumaluladfdueaenay sugimnssy maueniidue My
fRan3ndu nslraunazAnidendu nmsuanteenvesdu lwadidninsli3da UFAsengnlswodiueisa nism
Sduaresiiiule warimafinfiieites

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.

513 746 YAAUVDIUNLUTY 2(2-0-4)
(Membrane Biochemistry)
Fuaduarfdndvelassadanazninfivesumusudinm  aUauazlusiuiidu

29AUTENOUVDINNLUTU AUNAINUAIBTDIATUN WuUTaewesuuusy alulsy Fiduasnziveuuuiusy

Telpainaiu NMYUEAIEITNIUDI0DNIULLUTY NMTUABNSINAUTDLULLUTY WaynSaNd QI UNLUTY
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.
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513 747 YuALVIINY 2(2-0-4)

(Plant Biochemistry)

1A5985191AZ 0IAUIENOUNINANVRLIAANY HULTAANY NITHUATIILAY LULNUDATY
VANWALTBIVDINY FosLUULATHANAUISTTUVIAVOIY T3 INenseauluanatuney

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.

513 748 Fadivaslnvuinis 2(2-0-4)
(Nutritional Biochemistry)
Tnmnmsvosyedaamdnnsmeduadl a1se1vnsuazaufiosIaIses nihdiuas
WLVUDATNUDIAITOINIT WUININITUSLNALAZRAINDINNT {]aujmimmmiﬁy’ﬂuizﬁumaLLagswﬁ’UIaﬂ
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.

513 749 wialulagvauoulasl 2(2-0-4)

(Enzyme Technology)

Tnssafrauazutifveaeulesl saumaniuaznalnnisissufiterveseulesd nsuen
wuleilliuigns manTueulsl msUssgndoulesllugramnssy nMsuwnd uazn1sinens

Structures and functions of enzymes. Enzyme kinetics and reaction mechanisms.
Purification of enzymes. Immobilization of enzymes. Applications of enzymes in industry, medicine

and agriculture.

513 750 N139ANNSESLANOUNTE 2(2-0-4)
(Hazardous Chemical Management)
mMsInnsasaiiegalasnde n1siiu nsld aswuds nsdindunnldlug ason

wazn13i1dnegeiusedniam n1swdniaiidusiainnineinsiivinduanldlullalaeldnssuds

Usedvanm nsldsvinazats Seudnasiisefitendifulinsroduinden UiiTendunisaiindu

fvinazane
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.

513 751 \nfiBun3eNaTatuge 3(3-0-6)
(Advanced Physical Organic Chemistry)
nsUszgndguvmamansuazsaumansiiefinuinalnvesujizeaiidunie anuduius

JErinlasIaseuarALietlIvesUizen
Application of thermodynamics and kinetics in the study of organic reaction

mechanisms. Structure-reactivity relationships.

wangasuvquiadin eyl (Mangasusuuse we. 2561) Wi 19



513 752 aLUansaIn?J%”uqﬂumﬁSw?é 3(3-0-6)
(Advanced Organic Spectroscopy)
AN U ILTa Tundssuunumnisleiuudauninsalal wazunaaunlnsiuns
fltlunsigailasiainsvesansdunid
Current advances in infrared, nuclear magnetic resonance spectroscopies and mass

spectrometry for the elucidation of organic structures.

513 753 nsdaasgimaafisunidtuge 1 3(3-0-6)
(Advanced Organic Synthesis 1)
grsmanilunsdunseiluanadmanei 9 AnsRanouundy  nsdaasziid
AU LA NS LRUAT IZIUN SELATIEINNLATIDUNS
Strategies in organic synthesis leading to various target molecules. The

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

513 754 nsduaszinaafisuridtugs 2 2(2-0-4)
(Advanced Organic Synthesis II)
anufnmthlusnsdaasesiansuseneudunidussianing 9 ihaulalaewunguansi

HAUAIANITINN
Current advances in synthetic approaches for selected classes of organic

compounds with emphasis on compounds of biological importance.

513 755 wdianimalslyadn 2(2-0-4)
(Heterocyclic Chemistry)
nsdaasiiasuisenvesasusenauienmelslerdninaiduaisiussuuienmelselswin

aqﬁuﬁ‘ﬁummiﬂigﬂauL?mL%@Iﬂ%ﬂaﬂﬁﬁ’aﬁwizﬂaué”mazmam%ﬂmemﬁwnawam a15Usznau

iwvnelslenanunsUssaniitienmelsesmatunnnindetarnon  d1shinedasrnaudioernounuin

DYADUWIONINNT
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.

513 756 lNAnAuaisIINYIR 2(2-0-4)
(Natural Products Chemistry)
NMIILUNYIALaENITUIUNTTIFUATIERVRE TNARA s TIUMR  N1siigatlaseaiia

warnsduaTeansnandaeisssunanidanuddy
Classification and biosynthesis of natural products. Structure elucidation and

synthesis of important natural products.
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513 757 nsuszgndlanensuddulumsdunsiziniauaidunid 2(2-0-4)
(Applications of Transition Metals in Organic Synthesis)
msldlangnsuddulun1sdunsizinianiidunie inloasunluwyiaan laseadne nsuin

fiusy warnalnniainufazen msldaunudndamdedhluaisuszneudadouveslangnimudsulunns

Fupszrmaaidunsd
Uses of transition metals in organic synthesis. Organometallic chemistry: structure,

bonding, and reaction mechanisms. Uses of reactive ligands of the transition metal complexes in

organic synthesis.

513 758 NMAILATIZANLATBUNIIRUUDENNINT 2(2-0-4)

(Asymmetric Organic Synthesis)

20NTF13 StoLaud wazduseufisenuulasasuindluuiseaiidunsduvveanuins
Uiisenuulaezawslofianiivesansissuiiiulata nsuszandlunsdansesiasssnoudunons
IAssasegudou

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.

513 801 dunundmsuinfneuSvgyinufiudia 1 1(0-2-1)
(Seminar for Ph.D. Students )
duuundunmwdingulumdefiuiaulavsafidwiudndnuusvenuiduds

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

513 802 dunudmsuinfneruIvenufindin 2 1(0-2-1)
(Seminar for Ph.D. Students II)
duuundunmwdingulumdemiaulameaiidwsuindnuusvenuiduds

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

513 803 dusundmsuinfneuSveyinefiudia 3 1(0-2-1)
(Seminar for Ph.D. Students Ill)
Sumundunwndingulwhideiihalamaaidmiuindnuudvgauitudn
Seminar given in English on topics of interest in chemistry for Ph.D. students.

513 804 dunundmiuiinAneruSvgrguidudia 4 1(0-2-1)
(Seminar for Ph.D. Students V)
Amundunundnguluhideiialamaaidmiuindnuusvgauitudn
Seminar given in English on topics of interest in chemistry for Ph.D. students.
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513 805 selBuisINenaall 2(2-0-4)

(Research Methodology in Chemistry)

seileuidemanil nsleseridemimaniside nssiusudeya N13I1UKUNNTITY 113
WUANALAEN1TIVITANANISIVY N1TUTEINULAYNITTEUII89IUTTY N159AINTDLdUalATINITIVY
ITHIVTTUVDINITNNING NMTUNFUDHNAINUNIIVINIG

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.

513 811 SesAnNIzNAlotunsd 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
denihaulamaaiietuniduaznisussend

Topics of interest related to inorganic chemistry and its applications.

513 812 ISosAnlNIZIaLAsiatiunsd 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry )
denihaulamaaiietduniduaznisussend

Topics of interest related to inorganic chemistry and its applications.

513 813 wmﬁﬂ%l'uqﬁmnLLmGTiuIﬂimaué’w%'Umim'maaué'nwm:: 2(2-0-4)
(Advanced Synchrotron Radiation Techniques for Characterization)
wann1sreesesdulasnseu dnvasanzuesidfildainasesdulasaseu nsldauuna

FulpsnTaulunIIATIvEUANBME N1TANUAINAILTIFDUNTIIA N1TAN8AINMIBSIFDNG N19NT2LT959E

londuuuyus (leaetendloa) awnlnsalndnsgandussdiond (endietea) msuszgnduasdulasmsou

wuudu 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.

513 821 Basfnamzmanaiiiana 1 2(2-0-4)
(Selected Topics in Physical Chemistry 1)
denihaulamaeiiidiauaznisuszend
Topics of interest related to physical chemistry and its applications.

513 822 Bosdnanizniuniigda 2 2(2-0-4)

(Selected Topics in Physical Chemistry 1)
denihaulamaeiiidiauaznisuszend
Topics of interest related to physical chemistry and its applications.
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513 823 FasRnlanzmaniiiada 3 2(2-0-4)
(Selected Topics in Physical Chemistry lII)
htefhhaulamaaifidiauas msuszgnd
Topics of interest related to physical chemistry and its applications.

513 824 N19ATIVFTDUANYUSVDINDANDS 3(3-0-6)

(Polymer Characterization)

FBnnsdmiunisnsiaaeudnuuzvemediued ndnnsuaznguiililunisnsiaaey
anwurNedlNes N1TWIENAIRE19 N15IATIERYoYa ANundaasaratenediues Lanesiiotu
Tasunnsns W dardesuunuinislowuud wazdursusaauninsue’ Anmesuisaaunuilnaosuns
weslunsiue laundinuuandireamensausuulada w3esinnsnszidwneiddnd ndosqanssad
Bidnmseu madnsengilsifuuuiuivomedued uasmafianisiinsesilvie

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.

513 825 willwidmsuiniiafatuge 2(2-0-)

(Advanced Electrochemistry for Physical Chemistry)

Lon@IA nnvesAeUE-gniia nsiedeuiiveslossuluasazats msthlifiuaznisi
ufihsumng aliih enuaunavesysyy wadliiiad aunisiud gamwamanslulwilued msdssend
ST ATtk

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

electrochemistry. Applications of electrochemistry.

513 826 wuudaaslulana 3(3-0-6)

(Molecular Modeling)

nuifugnuAafuuuudiassluana msailassadraaiiuunonfianes maduia
wuudaesluana n1suszenanulasaasanasiadesnImeedlaseaing Msuse gndsuaudi n1sussend
AUNTANYINTIUAUSERINSMSUAUlanaen

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.
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513 827 willBeduazn1sUszend 3(3-0-6)

(Color Chemistry and Applications)

UsziRuagimuinisvesarsiid ndnnsauaiivaznignmeesasiid anvgnisiiag
dupsseseniaiuing dviinvigesisawuduasoaneisaud ddeuwazansd n1sdnuunviinvesans
T aaAUsznauvesanslyd ngufiusyinaud nquijluanaisessineadmsuansiva ddeusssurifuas
n13Useynd aaAUsenauesdnwasniniiun ssuvdduwas wnulnu Flod warn13ind nsndauaznis
Ussgnaanshidlugnaivnssunasnuide

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,
Pantone, CIE color systems and color measurement. Production and application of colorants in

industrials and research.

513 831 Bosdaanienaniidiassi 1 2(2-0-4)
(Selected Topics in Analytical Chemistry I)
denihaulamaniiinseiuaznisussend

Topics of interest related to analytical chemistry and its applications.

513 832 Sasdaanzmaniitese 2 2(2-0-4)
(Selected Topics in Analytical Chemistry II)
denihaulamaniiinseiuagnisussend

Topics of interest related to analytical chemistry and its applications.

513 833 Bosdnanizniuniiiesed 3 2(2-0-4)
(Selected Topics in Analytical Chemistry III)
denihaulamaniiinseiuagnisussend

Topics of interest related to analytical chemistry and its applications.

513 834 Lﬂﬁf“sl,ﬂswﬁ%"ugu%a%qmw 3(3-0-6)

(Advanced Bioanalytical Chemistry)

nsUszgndmatianiuaiiinszieng o loun aunlnsues lasuilnns il 353nsnzvinig
Wil wag MAesenidennuiou lunsnmvaeudnuusikaznsmUsIIaEsTluana

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

quantification of biomolecules.

513 841 Fosfnanizmedauad 1 2(2-0-4)
(Selected Topics in Biochemistry I)
vhdeihaulamsdueiiuaznisuszgnd
Topics of interest related to biochemistry and its applications.

wangasuvquiadin eyl (Mangasusuuse we. 2561) wi 24



513 842 iFosAnlanzneduadl 2 2(2-0-4)
(Selected Topics in Biochemistry 1)
vhdehaulamdueiiuaznisuszynd
Topics of interest related to biochemistry and its applications.

513 843 dasIngszauluana 2(2-0-4)
(Molecular Physiology)
lassasnsuazunumdAyesdiluana nalaseauluanavesassive veueas N15UEN
asthuderinead svuugiduiu msfoansideiued uasmsdsdayaaiseinaad
Structures and vital roles of biomolecules. Molecular mechanism of cell physiology.

Membrane transport. Immune system. Biochemical communication and cellular signaling.

513 844 nsaeansBedaad 2(2-0-4)
(Biochemical Communication)

[

wannsvesnalnnisdeansluseduisas Tuanadmyaiuainnng o fasudyyin TUshu

[ 4

U5u oulesilaiuanazeanwna viavesdygrausnsadiazfsudyyin mnmamimawiwm&;msfﬂ
mEmaﬂL%éLLaxmzmumiﬁLﬁwﬁumEﬂumaé ﬂ?iﬂ’J‘UﬂﬂJﬂWﬁLLﬁ@QE)E)ﬂ‘UEN?J{‘L!LLazﬂﬂiG]’]EJ‘U@QL‘?IﬁéLL‘U‘U
DxWONINTa

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.

513 845 Faluazinmenszaulaanava sy 2(2-0-4)

(Plant Biochemistry and Molecular Biology)

Fueflvasnszurunsuwasitiuunuedtufid fywasianziivesii Fualvemdagad nns
duanevinaznstosaansuessining wunuedduniend madeunueiguaznalanistiostus Taseaia
waznsuanseanvasduluiiy walulag¥ininvesing

Biochemistry of important processes and metabolic pathways unique in plants. Cell
wall biochemistry. Pigment biosynthesis and degradation. Secondary metabolism. Senescence and

defense mechanism. Plant gene structure and expression. Plant biotechnology.

513 846 FANVRIETHUTNTIN 2(2-0-4)

(Biochemistry of Genetic Materials)

Tnssaduazminfivesfiduionazersiduie nsdrassuwasnistennsuiidule fulasnis
LENIDBNVDITU N1TnBATHELAYNSAnLUA%R 5B ULENdIN1San SHE N1SATUANNISHANIDDNVRIEY
weluladfiduoanena

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.
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513 847 Faativaslushunazouled 2(2-0-4)
(Protein and Enzyme Biochemistry)
Tassa$ranazuthiivedldsiiu nssiliuiand nalanisvinaiu msUszgndlusduuas
ulzdluninisunmg n1sinues wavanavngsy
Structures and functions of proteins. Purification. Mechanism of action. Applications

of proteins and enzymes in medicine, agriculture and industry.

513 850 \ARYIBUNIE 2(2-0-4)

(Bioorganic Chemistry)

mMsdunsgikazvifivesdaluanauaznisUsegnd  anuduiudsznindasiaiiouas
il msfauvasdaniivesansluanaluaymadineuaznaidsdnenin natnvesdluana

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.

513 851 FasAnranizmaafidunid 1 2(2-0-4)
(Selected Topics in Organic Chemistry I)
vdefhiaulamaaiduniduaznisusznd
Topics of interest related to organic chemistry and its applications.

513 852 1509ANLANIZNILATIBUNTE 2 2(2-0-4)
(Selected Topics in Organic Chemistry 1)
Wtemihaulamaaiduniduasnsussend

Topics of interest related to organic chemistry and its applications.

513 853 I509ANANIZNILATIDUNSE 3 2(2-0-4)
(Selected Topics in Organic Chemistry II1)
denihaulamaaiiduniduaznisussend

Topics of interest related to organic chemistry and its applications.

513 854 nalnujiseaiduniduugs 2(2-0-4)
(Advanced Organic Reaction Mechanism)
wwIRnnsWsunalnmMsinUisenalduvsdegsaunna

Concepts of writing reasonable organic reaction mechanisms.

513 855 LARILTINITUNNE 2(2-0-4)
(Medicinal Chemistry)
autRdameniw induasindrine1vessn mnuduiusveslasiadrenazniseangns 3801
HagtuiliRendostunszuaunisfunuen gnsaansnisdunulasendeansith FBn1seenuuudifiiug s
lassaiuasidanaln wasmealiadsrenduvelies wunuedduvesen Insnsnuagssuunisiideen

wangasuvquiadin eyl (Mangasusuuse we. 2561) Wi 26



Physical, chemical and pharmacological 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.

513 856 Ufisensdaasizviadel 1 2(2-0-4)
(Modern Synthetic Reactions I)
UiAzensdaanginiaaidunidaindsiiuitagdu lnodfuitnsdunseives

Tnssadefifanuddey
Organic synthetic reactions from current literatures with emphasis on the synthetic

method of important structures.

513 857 Ufnsensdansziadelni 2 2(2-0-4)
(Modern Synthetic Reactions II)
wlthdagiulumsduasgiialidunid Tnoiunmsdianeiasidlasaidudou
Current trends in organic synthesis with emphasis on the synthesis of complex

structures.

513 858 wilgUsalaana 2(2-0-4)

(Supramolecular Chemistry)

MﬁﬂmiLLazmiﬁwmmisuaﬂl,ﬂﬁsqﬂiﬂmaqa ﬁiiwmasuaﬂLLNﬂizﬁﬂﬁqﬂiﬂmaqa U1
Tuanadmivuanleseu ueulossu uazlumanaiidunais mssonuuunazmsdauaseilianalszney
msduniditefugunluana gusluanasindlasnsiieloudidnnsounazndsny luanasuy uazns
Uszgnel

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.

513 891 Ingnilwug fAfiguin 48 wiasfin
(Thesis)
e idemunaiingliauguavesenansdiniuguineinus

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

513 892 Ingnilwug fALiguwin 36 vaeiin
(Thesis)
e idemunaiingliauguavesenansdiniuguineinus

Research topics in chemistry under the supervision of a thesis advisor.
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513 893 Inetinus fiAdisuwin 48 niaghin
(Thesis)
WtodumaniiniglininuguavetearsdyaunaInednus
Research topics in chemistry under the supervision of a thesis advisor.

nagin1sdFaMsinenuvangns
1 dulumudeteruresnningidefaling IarensanuseauTudinane w.e. 2550 wag/
viEefiinsasunUasnends
2. @ulumuuszniansznsa@nensnns 3eq NUNIRTFIUNENgATTERUTUANAN Y WA,
2558 way/viefiinsiUasunlainiends
3. fdnSamsAnudoaiinauasiRded
dmiunangasuuu 1.1
(1) aousunsinAuanUs (Qualifying Examination)
(2) aousumesnsUszmanudeulvrestudinine de
(3) aeuinendnudlalisninseduniu warldddineinusreUndnivedy
(4) nsdfuiweunsInendnus (sey) dmduvdngmsuuu 1.1 ldFnwivsng 9 Admua
wazlsmheRmvendnusiianiiouwi 48 misein wasnawinerdnusazdedldsunsifiuinsediuni
yesnanuldsunissenunsinuilunsanssefunumnalivosnit 2 nasuileglugudeyadiidulumy
Us2nANIENs18AnwI3nIs 389 NN IUNENENTIEAUTTANANYY W.A. 2558
(5) thnwFeadnsu sspinmsseduea/uud Mfedestuaimeades
1 pds ImaLauawamu‘i%’aﬁ@uﬁawﬁwm’iwmﬁwuﬂugﬂLLUUUS?&WW‘%@LLUUMama% Feazusnguiudn
wilwesnmanuanluingdnusvosindnw
(6) fqmuautAdu 9 asudwumudededuumingidoauingindenisdnuisziu
Tnifinfinen w.a. 2550 winedl 7 waz/mseiifimsdsuntasniends

dmiunangasuuu 2.1

(1) gouruNTInAMaNUR (Qualifying Examination)

(2) aovsumesnsUszmanudeulvrestudinine de

(3) Anwnszundsmudeuluvesanviian

(@) Iesziunsuasuuuedoaradlidsmnii 3.00 (NTTUU & SEFUATIIL)

(5) @eudnendnudlalimninssiuniu warlddinerinusreUndnivedy

(6) MsARuHEUNTINednus (szy) dmfuvdngasuuy 2.1 THFnwTunsne o s

Avua wazldmbeinasudiududiuuniieds 12 nileda wazinednusiafsuwin 36 iein way
NAITUINYINNUSALADILATUNITANUNMS 0AIUNTIVBINAIIULASUNITEBUSUNISANUNIUINTANSSE AU

a g

uwvafeglugrudeyaidulusuuszniansgmsas@nuidnng 3ee inaeininsgundngnsse iy
Uudin@inwn w.A. 2558

(7) sinAnwdeathsmdseuAvinsse R A/ununea Mierdestuaruivedisen
1 ¥t Insiauonasideiidudumilwesimeinusluguuuuussoenionuuuanes dwgusngidudou
vilsweananuinluinedwusvesindnw
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(8) finuaudRau q AsudIuaIuteaAuuvIne duAalinsitnienisAnwiseau
JUARANET WA, 2550 WUIAN 7 haz/75aNin15asuwladnenad

dmiunangasuuy 2.2

1) gour1unsinAMaNUR (Qualifying Examination)

2) @eurunwmassmamuieulvvesSudfininendy
3) fAnvinszurivinuiteulvvesanuniv

5) aauingrinuslalisninsedunng wazlddaineinusreTndnivedy

6) MsAfiusiEunsInednud (svy) dmsundngmsuuu 2.2 lednwdvsig 9 mud
fwun wazlanheinasuiududuiumhein 24 whein waginednusianisumin 48 wiein way
nasANednusazdedldSunsinuiniodiundvenanuldsunissensunisifuiluasansse i

wvfneglugiudeyanduluniudseniansensis@neidnis 1509 \nUANIATFIUNANEATIZAY

(
(2)
(3)
(@) Iesziunuasuuuedoaranlisnit 3.20 (NTTUU 4 SeduaATIIL)
(5)
(6)

Yudin@nwn w.a. 2558

(7) hdnwdeadisu sspininsseduea/uund fedestuainedades
1 ¥t neiauonasidfoidudunimedineinuslusuuuuussneniowuulames dragUsingidudau
vilswaananuInluinedwusvesindne

(8) TpauautAdu 9 asudumudededuumingrdeauinsindienis@nui sz
Saudindinen na. 2550 ved 7 uaz/mieiiin1sdsunlainiends
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