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513801 L AJJ T NI KKGEMATNG L n £ NYG21)
(Seminar for Ph. D. Students )
513802 L A J J T NI &K i G@FHINAE L n E |
(Seminar for Ph.D. Students 1)
513803 LA J JT NI &K & EMiHINAE L n E| NI(0G21)
(Seminar for Ph.DsiBfudent
51804 L A JIrIW rNiILT AR LiENE H T 1((G21)
(Seminar for Ph.D. Students 1V)
| Ng® ted  E&S @Ol 7]
5138070eJnogNEIr]ILNIEKKj 2(204)
(Industrial Chemistry)
513808 T | nd eEIKK J 2(204)
(Chemistry Inne)vatlon
) I NN T 7 G]
518391 | NTjJ NI N1 T 1 QO J n é nagoll mij Tt BN
(Thesis)
FINJTIINTABGEOI NGNT ArdoKnjl 6hj] eednl A

| NI(G21)

A A
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(Semlriach D Students I)
51380 L AJJT NI KK &EMIHINAEL nE| NXG21)
(Seminar for Ph.D. Jtudents |I
5183@ L AJJT NI &KGKEMIHINAEL n E| NXG21)
(Seminar for Ph.DsBtudent
| Ng&BEAEERMIT] ENT
51@05 KNOTHNE® &I MONEN] 2(D4)
(Research Methﬁitﬂ@hgynbstry VVVVV
513807 6 € J i o@ NE I n (0 NI E@&OOOOZC(E(M(DOOOO
OOOOO@@@HD.@(@OOOOOOO
513808 T | nd eEIKK J 2(204)
OOOO(]UDe’Dr@t@/(m@e)Da(ﬂcmOOOOO
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|

~ A

i -

6 KOIKINE Tv N gy &oyInil@B)inyik k@mmm @ & EN
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E E& NG} o(morgamuclmelmlstkyh 7 qo

51710 ENKT KI LI T KkAnE|] AHNLNK] KRS 7 I T N
(Characterization of Inorgamis}Compo

5131®@ ENKOKNnE] GNENKN] NI NI N13B@ 1 q
(Heterogeneous Catalysis)

5115 | nLhnl N&T FT NTT Knaj Q 3306
(Inorganic Nanomaterials)

51316 6eJnl | KAQOEGT 6J1 nk k NE D4
(Organometallic Chemistry)

51317 ékl LNLT KQOk B Ed eEENKDB ERFOOGNE N
(Klnetlcs and Mechanism in Inorganic Chemistry)

51718 |1 AnLhnj LIgnl T NTTKAJ q 224
(Bioinorganic Hybrid Materials) _
51811 O KNr F Eento G NNI NEOJ é&J naM4NT T Kn

(Selected Topics in Inorganic Chemistry )

51810 O6lKBXrn h 6 G1 NNT NEdceJnl T Ne@®KXnj goO
(Selected Topics in Inorganic Chemistry II)

513803 6 1 & h ROAERDEGRENKET KU I TLKSANE | KRB N KT K
(AdvancBdnchrotRadiatibechniqf@€haracterization)

~
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& Ek Mg N@kydicalIChetiii)h k O

51% 0 30 & J nUJNA tRIERE IF GE 2(D4)
&dvanced Physical Chemistry of Macromolecules

3BD4T N6TOWET T NEL Q] 2(D4)
&lanophotonics

3B60D56eJnéeSNIIT #H 2(D4)

&omputational Chemistry

51821 O KNr I Eenthd Gi NNT NEOJ é J nammy
(Selected Topics in Physical Chemistry |

51822 O KNr F EenzhdGi NNT NEOJ éJ namgL
(Selected Topics in PhyS|caI Chemlstry 1)

51823 O KNrFEéendhdGi NNIT NEG é J n2@s) N
(Selected Topics in PhyS|caI Chem|stry 1)

3BO2ENKT KI 8LIFTOKAnE| HNE&l E1 %360y J I KQ
&olym@nharactenZann

3MO036eIJncelddt NLSNIKAT 6eJnI@ANERK é
&Advanced Electrochemistry for Physical Chemistry

3610 4071 1 &ESNKW K Enk 3(D6)
(Molecular Modeling)

5135 6eJNOGNELAOKNENK] KNj n3@E6)
(Color ChemistApahdations)

é& E k& Ng N d(anhiyticaNGhe@mistyN I 41O

513707 ENK| KNEAT én#ij NI &I 6éJn3d%p e KNN
(Quality Assurance ial Alfedytistry)

513738 1 N6 1 & AIESBNTE&E 1o e Jnil No e B@®NT gqoo
(Advanced Nanotechnology for Analytical Chemistry)

513789 ENKHhKINSL T én#HijNi I RSNOBISENK ]| K
(Water Quality Monitoring and As,sessment)

51830 O KX GIENNIT NES éJnl N é KNRDLO
(Selected Topics in Analytical Chemistry 1)

51830006 KNr F Eenm®d Gi NNT NEJ e J n2A(ZMB € KN N
(Selected Topics in Analytlcal Chemistry II)

Z« ¢
[T¢ [T¢
> o
P ~

|T|(

51830006 KNr F EenBd G NNT NEJ e J n2A(ZMB € KN N
(Selectédpics in Analytical Chem|strylll)_ . )
51383006 eéJnl NoeKNNTI aenRl L OESEIBE § i | i

&dvanced Bioanalytical Chemistry)
E Ek rl}\lrg; .th)(ﬂnenmstey;l n O
51344 gnl 6éeJnllhl NEnk 3(D6)
(Physical Biochemistry)
51345 o61 eé61 6kPInhnol RI 6F L Nj |34
(Recombinant DNA Technology)
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gnl oeJnél EaJJor KI
(Membrane Biochemistry)

gnli oeJnél E1 NG 2(D4)
&lant Biochemistry

2(D4)

gnli oeJné&l E6ij g1 NENK 2(D4)
(Nutritional Biochemistry)

6d61 6k nélESIT ceGJ q 2(D4)
(Enzyme Technology) )
OKNRNrFEéenhoGi NNIT NE§nl o2¢pun O/
(Selected Tosz)chen@i)stry

OKNrFEenhoGi NNT NEg§gnHi o2un 00

(Selected Toplcs in Blochem|stry II)

LKA KI NT] NKNAhAT 6J 0 Kk En k2(D4)
(Molecular Physmlogy)
ENKEPNE G NIKS & Jn
(Biochemical Communication)
gl 0eJnlOkNgnil I NTJ NKNR2@4s J 6k E
(Plant Biochemistry and Molecular Biology)

' K AEENKI NEgni 0éeJnél Eo6azs) NENK
(Blochemlcal Peotlfbtfman Nutrition)

gnl oeJnél E6] KT Al Ok No I A2GJ q
(Protein and Enzyme B|ochem|stry)

gnl oeJné&l ELNKI AT T nEKK2D4)
(Biochemmsti@enetic Materials

2(D4)

& E k Nig N gQrghnicl@Nepl K i ] G]O

51352

51354

51355

51356

51357

51358

513851

513852

L8] ES6T KLGE] | enARI LOEGEI3(pBEY i | NI
(Advanced Organic Spectroscopy) A o
ENKLAEOEKNNI gl NEoeJnl22@4)] Kinj a

(Advanced Organic Synthesis II)
6eJnotLtol I 6 KeGek NE 2002
(Heterocyclic Chem|stry)

6eJnj k NTijARHQT KKJ §NT N3309

(Natural Products Chemistry)

ENK|] KNT nET Q6! NT KNT GNBIl &I EN
(Applications of Transition Metals in Organic Synthesis)
ENKLAEOGEKNN!I QT NEGeJnlI3R9 Kinj a
(Asymmetrlc Organic Synthesis)

<

OKNrrEenhoGr NNT NEGeéJn2aMd)Y T Kij
(Selected Topics in Organic Chemistry I) o
OKNDr I EenBhoGi NNI NEoeJdn2(ZM) | Knj

(Selected Topics in Organic Chemistry II)
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51853 0 KNr | EelnKBngfAIONNT NE S é J n(aMd)
(Selected Topics in Organic Chemistry Ill

513854 Ek ceE] GNENKN] NoeJnl NI T2%) dénR
(Advanced Organic Reaction Mechanism)

51850 OOOI N GNEENKOI 1] q 2(D4)
(Medicinal Chemistry)

51856 | GNENKN] NiENKLAEOG & KNNI2gpsy nj &l
(Modern Synthetic Rgactions

51857 | GNENKN] NNENKLAEOG & KNNI2gp4y nj &l
(Modern Synthetic Reactions II)

G E &k WNg§ NMultididigigryN O

51350 ENKEARENKLNKGeInlnl T Kxm4)
(Hazardous Chdianzajement)

36 . 4ENKLNE]| Neol el eNnel 1T I12%62ET NEOS
dndivid @tludynChemistry

51850 6eJngni I NTT Knaj q 2(D4)

(Bioorganic Chemlstry)

513861 él NJo| RTj O©6] KNEI T ENK &3(36) &€ k N
(Entrepreneurshlp Driven by Innasatydn in Chem

513862 6 e JNO6eKNrF ELSNI NE&nRIXZDE
(Advanced Cosmetic Chemistry)

51892 | NTj NI

LR A

51801 L AJJT NI KK G KE®EHNA EOL n E| NI(G21)
(Seminar for Ph.D. Students )

513802 LAJJT NI KK EMHNIELNE| N(G21)
(Seminar for Ph.D. Students II)

513803 LA JJT NI ERGHMEMNT n ELnNnE| N(G21)
(Seminar for Ph.DsiBfudent

513804 LA JJT NI KRG EMIHINTELNNE| N(G21)
(Seminar for Ph.D. Students V)

| Ng@& S RERMO] ENT

51305 e NJ] kI hijn] Ok N& KKJ NT KK SNI K

O O O O (BaferpandEeOQr Research)

51805 KNOTHNEO&NIMI N&nj 2(D4)
(Research Meth@Gd@bgynistry
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| Ng® oed g E&S MO Tindl ip] BEENN'T
513807 6 e JAOGNELlInT LNI EKKJ 2(204)
O O O O Qrid W Chendsh) OO0 0 O
513808 6 éJnl I nT EKKJO 2(204)

~ Ve ~ .

| N g NI@SENeT Al T T gbelnid BOTE NI B RIEM N
T ©3EKoNK] 1T +H EN G keeli rig Jo@Dh qaEql rﬁrmlmleﬁmmqnﬂlm
&) e J n(epl eMI@WTWMWMDNN I KAaj a
E EknnJdl (hargadieChemisiryNT T K i
51306 Lo[EoIKLoE[IenRTLO 3(D6)
(Advanced Spectroscopy)

51310 oeJn]JINIIKr“r]CI]O 3(6)
(Inorganrc@lt@n _
51310 oeJnZDINIIKr“r]CI]O 3(6)

(Inorganic ChG]jmstry s _
& ExknnJ (Phb/grcbalcﬁée]nrstr\wu LNENnkO

51306 L 6] E6G6T KLGE] | énRI LOE  3(36)
(Advanced Spectroscopy)

51321 I nHI 1 KLNLT KQo6eéedn 2(D4)
(Chemical Thermodynamics)

5132 éxkl LNLT KQ©oéeJdn 2(D4)
(Chemical Kinetics)

51323 o6éJnel 1 1Tnd 2(D4)

(Quantum Chemistry)

51324 6 éJnoeldJldJt NLSNIKAT 6eJnI2@4NERK O
(Electrochemistry for Physical Chemistry)

& ExknnJdl (Niphticat Chaniisity) € KNNT gO

51730 ENKI NG e KNNI qéhj | NT 6L oAZBHT K J
(Analytrcal Spectrometry )

51330 ENKI N6 eKNRTI qéhj i NT AL OB 1 KO J
(Analytical Spectrometry II)

5133® ENKI NoéeKNNTI géhnj i N1 nodeéej@eeldidt N
(Electrochemrcal Analysrs)

5133@ ENKI N6 eKNNTI qéhj i NTnoéexmuNsl EK
(Chromatographrc m@hmhh&“rs)

51330 | GNT AT NENKI N6 é KNNI g6 hijaBy 606 é K
(Instrumental Analysrs Laboratory I)

51330 | GNT AT NENRI N6 é KNNI g6 hijaBy 606 é K
(Instrumemraalysrs Laboratory 1)

P INSTIINTABDEOI NgNT Ar 8Knj T 6hf eednl Al
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E EKnnJBlloMgnmsﬁyjl 6eJno

51306

513741

5B742

51343

~

L6) ES6T KLGE)] | enRI LOE  3(36)
(Advanced Spectroscopy)

gnloedno 3(6)
(Biochemistry 1)
gnkeoeéedno 3B06)

(Biochemistry 11)
o1 él Née &l ENKI Nénj 1T NEg§nn3aseJn
(Techniques in Biochemical Research)

& ExknnJi(GtgaNadChemistryNT T Kij QO
513706 L 6] EST KLGE] | 8nRI LOE  3@6)

51351

51353

g &G
El eok NI EeNEI NgNI nk cell hR
E EknnlJd I(Mgrgamcewmﬂlsﬂrypxll I Kn

51310
51310
51910
51316
51310
51318

51810

(Advanced Spectroscopy)

6eJnl NET Knj QUL NERK & n3 @61 O
(Advanced Physical Organic Chemistry)

ENKLAEGe KNNI QT NESéeJnl3@6) Kinj a
(Advanced Organic Synthesis 1)

~

| N gaN$N&INil E¥ed nd CEREI)\I IE

] ao

ENKT KI 8LFT KkAE] ANLNK] KR 7 |1
(Characterization of Inorganic Compounds)
ENKOKNnE] GNENKN] NI NI N13Bagl 1 q
(Heterogeneous Catalysis)

l ALANT NST FT NTTKA] O 3309
(Inorganic Nanomaterlals)

6edJnl I KGQOEGST 6J1 nk k NE (D4
(Organometallic Chemistry)

kI LNLT KOk NEK cEENKOS ERFE| GNEN
(Klnetlcs and Mechanism in Inorganic Chemistry)

laLhnj LIgnl T NTTKA] qoeeod)
(Bioinorganic Hybrid Materials)

OKNrF Eenmo Gt NNT NEo6 e J n2Z4NT 1T Kn
(Selected Topics in Inorganic Chemistry 1)

¢

5181006 KNr F Een®3 Gi NNT NEod é JnAZ4NT T Kn

(Selected Topics in Inorganic Chemistry II)

513803 6 1 @ LRDEESENB e KT KU TLkSANE |[KRRB N KT K

~

Exnn J (Phygldaldlée]nmtry}uL NEnk O
36¢éJ NnIJshA RIEBRE L GE 2(D4)

é
51% 0

(AdvancBynch rotRImI|at“ﬁechnlqt&aﬁlharacterlzatlon)

&Advanced PhysicalyChfedesiromolécules
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3BD4T N6TOWET T NEL Q] 2(D4)
_ &lanophotonics
361050eJneSNI I H 2(D4)

&omputational Chemistry

51821 O KNr I E€entho Gi NNT NEOJ é J n@me)
(Selected Topics in Physical Chemistry 1)

51822 O KNr F Eenzh d G NNT NEOJ é J namm)
(Selected Topics in PhyS|cal Chemlstry 1)

51823 O KNr F Een3hdGi NNT NEOJ éJ na@a) N
(Selected Topics in PhyS|cal Chemlstry 1)

BB 2ENKT KI 8LIFTOKAnE|] AHNEl E1 %360 J I KQ
&olym@nharactenZann

3MO036eTJnoelddt NLSNIKAT 6eJnI@ANERK é
&dvanced Electrochemistry for Physical Chemistry

s ¢
M Ml
=) =N
P P

|T|(

3040771 ESNKIIE6G6IJOKENQK 3(D6)
(Molecular Modeling)

513B5 6 & J MK INENN K ING 3(36)
(Color ChemistApphdations)

e ExnnJdi (Nrgallydtm&la()hermsmt) e KNNT (J]O

513707 ENK| KNEAT én#Hij NI &l 6éJn3Iep e KNN
(Quality Assurance in Analytical Chemistry)

513738 1 NG I & heSHNTOETOm@JI @D DI 6 é R@aYI aoo0
(Advanced Nanotechnology for Analytical Chemistry)

5137839 ENKHhKINSL T én#HijNi I RSNOBISENK ]| K
(Water Quality Monitoring and Assessment)

51830 O KNr F Eentfdo Gi NNT NEJ éJ nA(ZMp € KN N
(Selected Topics iicar@igmistry 1)

5183008 KNr F Eenm®do G NNT NEo & J n2A@Mp € KNN
(Selected Topics in Analytlcal Chemlstry 1)

51830006 KNr F EenBd G NNT NEJ e J n2A(ZMB € KN N
(Selected Topics in Analytlcal Chemlstry 1)

513834006 & J i | B\bogeNKENGNI | GjeNuRT L O 3(36)
&dvanced Bioanalytical Chemistry)

E EKnnJIBllot,\hgnNs@y‘)l 6eJno

51@44 gnl 6éeJnllhl NEnk 3(D6)
(Physical B|ochem|stry)

51345 61 €61 6k nhnol RI O LN |jRH
(Recombinant DNA Technology)

51346 ¢ nd BERAIHRIOT KI 2(D4)
(Membrane B|ochemistry)
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51347 gnl oéeJnél E1 NG 2(D4)
&lant Biochemistry

51348 gnl oéeJnél E6ij g1 NENXOOO2(D4)
(Nutritional Biochemistry)

51349 o081 é61 6kjnélFESFT cGIJa 2@4POOO
(Enzyme Technology) )

51384 O KNrFEenhddGi NNT NEgnl o2k O/
(Selected TapB®chentstry ,

51384 O KNrFEenhdGi NNT NEgnl 624y O0
(Selected Topics in B|ochem|stry 1))

51384 L KA KI NTJ] NKNAhAT 8J 0 K En k2(D4)
(Molecular Physrolo y)

513 24 ENKdL@JNIE@.fNIKoeJ n 2(D4)
(Biochemical Communication)

51384 gnl 6eJnOkNgnl Il NTJ NKNR2@@4)Bs J 6k E
(Plant Biochemistry and Molecular Biology)

51384 I KAEENKI NEgnil 6eJnél E&THN NENK
(Brochemrcal Peot:lpbllenan Nutrition)

5185 gnloéeJnél E6) KT Al Ok NO [ ARG J q
(Protein and Enzyme Blochemrstry)

51384 gnl 0éeJné&l ELNKI AT T nEKKJID4)
(Biochemmsti@enetic Ma)terrals

& ExnnJi(@tgaNaCheistryNT T Kij dO

51752 L O] E6T KLGSE] | 8ART LOEGEI 3@y i I NI
(Advanced Organic Spectroscopy)

51354 ENKLAEOGeKNNI gl NEcéeJnl2®4) Kinj a
(Advanced Organic Synthesis II)

51355 0eJNnoLol | 6 KeeGeék NE 2002
(Heterocyclic Chemrstry)

51356 6eJnj k NTijAHEAQT KKJ§NT N3309
(Natural Productsti@hemis

51357 ENK] KNJ nET Q6ék !l NT KNT GNP EI EN
(Applications of Transition Metals in Organic Synthesis)

51358 ENKLAEOGEeKNNI al NEGéeJnl3Rgl Kinj a
(Asymmetric Organic Synthesis)

51851 O KN (NH ENEDRAGIFNT T Knj O 2(D4)
(Selected Topics in Organic Chemistry 1)

51852 OKNrFEenkdoGi NNI NESéJnxaMd) T Kij
(Selected Topics in Organic Chemistry 1)

51853 O KNr I Eend80 G NNI NESdéJnxaMd) T Kij

(Selected Topics in Organidl Chemistry
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513854 Ek ceE] GNENKN] N6eJnl NI T2%) dénR
(Advanced Organic Reaction Mechanism)

51850 OO®OI N6 GNEENKOI T ] q 2(D4)
(Medicinal Chemistry)

51856 | GNENKN] NNENKLAEOG & KNNI2gp4y nj &l
(Modern Synthetic Reactions I)

51857 |GNENKN] NENKLAEOG e KNNI aodnj El .
(ModeiSynthetic Re@bjtions

G EK nn J(angmd:mry) L NéN O

513000 61 €61 6kj] ALNKLIT 61 L EI 6 e3jZ50
(Information Technology In Chemlstry)

51350 ENKEAhENKLNKGeJInl Al T KXE4)
(I-dtzardous CheManalgement)

31 4ENKLNE|] Néol éi eNneoel JTIR8RET NEO
8nd|V|dL$Ud|y|Chem|Stry

51850 6eJngni I NTT Knaj q 2(D4)

(Bioorganic Chemlstry)
513861 él NJo| RTj O©6] KNEI T ENK &3(36) &€ k N
(Entreprer’r&pr@rlven by Innovation in Chemistry)
513862 6 e JNOoeKNrF ELSNI NE&nRIREBE
(Advanced Cosmetic Chemistry)
I NT7 NT NiT71qQ
513893 | NT ONT N1 1
(Thesis)
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1, OLhBOOTI ENKLNE]| N
'k A ELLOT KOT T O/
| GCRCN B0 KT Lty
KI R gnRr I NgN&SNI &g
51380L A JJT NI &K @ i 1*(@1)
KeENT [T -
| @ Re ERKLNE| NT fir
KIn gnRr 1 NgN&SNT [&qan
513801 nJ J T NI KK G Kl 1*(@1)
KIeBNT i +
| @ff Ne ENKL nE| NI Ar
KIn gnRr I Nglé&SNI &gl
51380/ nJ JT NI KK & ¥ 1*(@1)
51380(1 | nT EKKJ o eéeJn 2*(D4)
51389|1 N1 j&NTIANININISd] fi 12
KI J&ESNT I I 12
| Ol Re ERKLnE| NT fir
KIn gINK g N & SNI l&garn
51380{L nJ J T NI &K @ &80 1*(@1)
513806 e JAOGGNELF nT LI 2(204)
513891 NT j&NInNININIGQd] i 12
KEENT I T 12
| @f Ne ENKL nE| NI fAir O
KIn gnRr 1 Ngl&SNT [&qar:
51389[ITN N&Jnéngol ni 12
KI' JeSNT I 1 12
| Gff Ne ERKL nE| NI firO
KIn gnRr 1 Ngl&SNT i&garn
51389/ NT j&NTANININIGd] fi 12
KIi JeSNTII 12
"I NFIGIINTGiOnE OOI NGNT Ar6oKnj Il 6hj oedi



' K AEELODT KOT T O
| i Ne ORKLNE| NI fir
KIn gnRr 1 NgN&SNT i &garn
51380 L nJJT NI K IH IGHLT 1((G2-)
51B05 KNGO T RHINE® &J mi N 2(D4)
| NGNO KRNI E 4
KESENT I 1T 4
1®i'n§¢Er¢KLnE| NT fAr
KIn gnRr I NgNeSNIT i&aqarn
51380L A J J 11 NMIEK ik i 1((621)
| NG NO KNI E 4
KI' J&SNT 1T 4
| i Ne ERKLNE] NI fiy
KInA gnRr 1 Ngl&SNI 1&agal
51380 nJJT NI &K I I 1((G2-1)
51380(1 | nT EKKJ o eéeJn 2*(D4)
KIi J&eSNTITT +
| Qif N¢ BN kﬁLrnEI
KIn gNr i Ngil&sSNIigqgan
513806 e JAOGGNELF nT LI 2(204)
51389/1 N1 j&NTIANININIGd] fi 12
KIi JeSNI I I 12
| Of Ne ERRKLNnE]| NI Ar
KInA gNr i Ngl[&SNT |&qarnr
3 /892(1 N1 j&NTANININIOd] fi /2
KI' J&SNT I I 12
| @ff Ne ERK L nE| NI fir
KI'A gnRr 1 Ngl&SNT I&gar
51389/1 N1 j&NIANININIGd] fi 10
KI' J&SNTI I 10
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'k A EZDT KOT 7 O
| @ff Ne ERKLnE| NI fir
KIn gnRr 1 NgN&SNT I&qarl
5105/ é | NJ ] kI hijn] Ok 1(D2)
51B05 KNGO T HINE® &I m i N 2(D4)
| NG NT AEEAT 6k D 6
KI J&SNT I T 9
| @f Ne ERRKLNE]| NI Ar
KInA gnRr 1 NgN&SNI 1&Ja1
| NG NT AEEAT 6k 3
| NG NO KNI E 6
KI J&ESNT I T 9
| Qif Re ERKL NEI NI AT
KInA gnRr 1 NgN&SNI 1&Ja1
51380/ nJ J T NI &K @ Kl 1((G2-1)
513801 | AT EKKJo®éJdn 2%(D4)
| NG NO kDI E 4
KI' J&SNIT I I 4
| Qff Ne ERKLnE| NI fir
KIn gnRr I NgN&SNIT [ &qal
51380/l f NI SNJ Khij G§& 1((G21)
513806 e J A6 gNEFnT LN 2(204)
KI' J&SNIT I I +
| Gl Ne ERKLnE| NI fir
KInA gnRr 1 NgN&SNI 1&8gal
51380{L nJ J T NI &K @ Kl 1((G2-1)
KI JeSNTIT T +
INFIOIINDNOGEIO i r 6 KAj T 6hf eednl
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513 80/ L n
51389/ N
KInA
51389/ N
KIA
513891 N
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513891 N
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51F05

51F06

513 707

51F11
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, SRPEBHNT NT NJ K
el NJ) kI hijn] Ok NEKK] NT KEOHDESHNO @
(Safety and Ethics for Research)

OT | edN@emMd | x hijn] Ok Né& KKJ] NT K
6edn

Concepts, tedwigafety, and ethicddimebbraistry laboratory
work O

O—

Ld] E6T KLGE] | eARI LOEOG@BOOOOC
(Advanced Spectroscopy)
el NJEONIi T eNEI I k A EENK O OINK |
Ni 6é«knjKaOH adoxk N Gl RGFCEEN GG L
NEGé&Jn
Advances in principles and theory yn Gpesnbsadpances ir
infrar@hahuclear magnetic respeeinosesand mass spectrometry

for the elucidation of the chemical structures.

T

Ol e6LI6&T BENKeE J i 3(25D
(Information Technology in Chemistry)
ENKEJO6] KOEKJI L SNJ KRe& RIX NOKNKY
T TEMKIONK I EOT T OK NNNKENRK@ &N
NI KnENRGK® @ I askENT 8N 18FIENN K T NEE |

N

EEENG(lm I € 6] Ok NE N K@&hGIKNEl eEngNg |
i 86 J Ok

Appllcations of program packages and chemical database
preparation and dattapoeséviolecular modeling and structure ¢
Simple numerical methods for problems in chemistry. Analys
statistical procedures. Types of chemical publications. Search

chemical information and publicationseiwookspatd databases.

== Oc

L
S
N
N

«-

6eJnl T NITKAjJ QO 3(D6)
(Inorganlc Chefblstry
6eJnél ET NT nL 3 ONT K @ EENDIK KNG & i ENK
Chemistryhefmain group and transition metSyetenamis.
group theory.

6eJnad 1T NI'T Knj go 3BBO6
(Inorganlc Chemistry 1)

O0000WE@Jnel ELNK|] KNEFT 6eéel I KQh NGT §

Chemistry of coordimapionnmts. Kinetics ananesacdiosm.



51F13

51F14

51F71B

51F16
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ENKT KI 8LFT KkAE] ANLNK] RSB 7 I T N
&haracterizatfoimorganic Compounds
’I’KnEENKIKIeLI KnEIHNLNKeKN
| N6 é KNNT a6 &REKL ke aXxNNENK NOp MiRg 1 BT
FT NT T Knj q

Principled characterization of inorganic, cEpeuiosd®pic
tetinigued®chniques for analysis of energy |Suefasuande.
composition analyses of inorganic solids

NN

ENKOKNnE] GNENKN] NI NI N13@06T 1 Q|
&leterogeneous Catalysis
FKﬁEENKeIEE
O Ok N
T ThAl 8KnE|
ij N1 OKNENKINKe
\ Nenq}IOIKINNE]EEmINlI EKIKNT Al Kr|E
Princgd of heterogeneous, mlﬂyﬁmn of heterogeneous
catalystsorption and surface chemistry of heterp@n@mss cat
of heterogeneous camtjnmﬁ:ailyst prepara@eshniques for
catalyst characteriMatbanisms of catalyst deactivation an® reg
Applications of heterogeneous catalysts in research work

Development of heterogeneous catalysts.
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l ALAnT N6T T NTT KRBT 3306
dnorganic Nanomaterials

~

e | NGINERSNENT T N6T 61 eé61 6kj] BORK
L&ONKT KI LT kAE|] ANEFET ALhNT N
i KEKNT T &FEI ALANT N6TTnEJITnl]cC

Advanc&dowtige of nanotechn@bggification of nangateri:
Advanceghtheses of nanoma@aiscterizations of nanomatel
Applicationsnafomaterialsesearch and inditeieinpacts of
nanomaterialsiomaasd environment

GO RKQQOEGST 6JT nkk NE 2204
&)rganometalI,ichhemistry) o
LNK] KNEFTFFKQOEOGI 061 N&K INJEO@

oeKELKeNEoKmMNmmmmmm%m@ JEN @k
ENK|] KNJ nET QOO

Organometallic complgyees of ligands. Nomenclature. Bc
Stuctumeactivity relatiddSharacterization. Reactions and re
mechanisms. Applications.



51F17

51718

51321

00000AGG AT Net EOEOLOEg&aOrTArlTny
ENKairjT O] kESFTT NK| 1 Oel NJ&neé
ENKS| kirjT O] kEOLAE] Q56eJiO1 ki

51F22
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KT LNLT KGOk NEK cEENKOS B38| GNE N
&inetics and Mechanism in Inorgahic Chemistry
AT KNENKOS H N(Ihl lnCEI\NEKN K NK] - NESOE INFEONH
| GNENKN] NT Ar  ENRKI hoKRI Oj K & |
| GNEENNKKINGTANONT Al 6 KnE] GNENKN] NL
Rate of chemical re%daﬁ@erlmental methodaayees
kinetic d,&t@st reactE@sct efmperatoreeaction reREactions in

solutior@ataly@evelopment of catalysts for industrial applicatio

lALhAnj LIgnl T NTT KA] 2204
(Bioinorga Hybrid Materials)

rr

velNJ&E@OTnEhENaéﬁq@mﬁ@ﬁmEmu
ENKT KI gL TknE| ANSGNELS] E6T K
UmumﬁémEMmuhnOENKjKN]MEGME@H

ENKhOhRGNAT OKNI AT I nl Gk Nh

Introduction to bioinorganic hybrid materials. Classificatior
methods of hybrid materials. Spectroscopic characterizations.
Mechanical and other physical properties qiliteetioresténicllsdiAp
artificial bone regeneration, drug delivery, sensor, adsorpt
packaging.

FnpHINT KLNLT KQoeéedn 2(D4)
(Chemical Thermodynamics)

LNKT KNLNI T NSOKNLNK] LJO] KNJNF
Properties of,Jdmefirst lavihermodynarosk and Hetgrnal
energfnthalpy changascdpacity. The seconddamodi/hamics.
Entropy and entropy changes. Chemical potential. Helmh
energies. Physical transformation of pure subdtamttasraathmix
guantities. Phase diagram. Phase equilibrium. Phase rule.

kI LNLT KQoeéeJdn 2(D4)
(Chemical Kinetics)

AT KNENKOENHR| GNENKN] N6eJnoOé
Ek cEENKOGEINKDP ENENGNENKQNK NT iy
TAnl 8KNE] GNENKN] NOO

Rates of chémezctionsiallife. Determination of the, rate I
Temperature dependence of reaction rate. Reaction mechar

bimolecular reactions. Chain reactions. Catalysts.
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oeJnel I 1T7TnAad 2(204)
(Quantum Chemistry)

Tkl gneil Il E @B NE& Gﬁﬁ]ﬁ}@é@ﬁ?ﬂ?ﬁﬁﬁ]ﬂgmj
et 6 h Koel I NT | J\IoEl“enC]]OIIkNITg’]ﬁEEI\IN

UPEEmgnIeINJIINOInI

QuantuhreorfParticle in a box. Harmonic oscillation. Angular r
Wave function of hyabmyerVariational principleoctkatireery.
Perturbation theory. Density functional theory.

6éeJnceldldJt NLSNIKAT 6eJdnI2@)NE N K C
(Electrochemistry for Physical Chemistry)

OF ET NI NT R OENKOG ek DIy E dell nl & EIE L
I NO Kk REGT Kh OLJhnKOK N[ GNENKN] )
| KAEENT O80éJnceeldJt NE EKNY I T ENEK

Activity. lon transport in solution. lonic condLEtectyotdesolutl
Equilibrium andoreaxthe electrode suBémerochemical cells.

Elecochemical energy coimekrsinal electrochemical processes.

6 € JnlKE OFE B @ & 2(D4)
#Advanced Physical Chemistry of Mdcromolecules
Lan~NoSNEEijUNN@RNK@NEanJ
I N K & Jool keH nRkeEd NN ES mNEmmq&mml
éNEoeKGAK@NE@@ﬁEﬁEMWNEd&E@
EKNY I T EDNNKG KK OffHNEN GNT n ET Q]

Physical and mechanitiaspobpelymers as redtiteduie and
compositmimacromoleculeshniques for predicting the engineel
physical properties of polymers from their mdBasitapsysicture
chemitpropertielited to polymer prs@ggdiogtions.

|No|oUo|TNELq 2(D4)

&lanophotohics.

FTnijNéel N6T el E6GF NAOOGTIKNERE DF
L ELT NIJOINGI kRE®UIWKNGD B jkKE &
ENKLnElnNI|KﬁEENTOTN6T6U6TT
] KNEGENKHQGSEWIET 6T I J I K

Noble metal nanogarti®k v u cj j U g @sooasces. g
Electromagnetic field enhancement from surface plasmon res
pdariton and transportation of energy. Nanophotonics in
Wavefront manipulation. Photothermal effect.
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516§ 0506eJneSNIT I #H 2(04)

O

5130

51330

&Zomputatlonal Chemistry
TkgnohTOEN KiRANEEBSTT @ § M IOI H

Principénd theory of quantum chemistry. Principle -of ab i
empirical and empirical reathgdiiridtional theory and applicatic
computational chemistry

ENKI Na®KNNTEDH]T IKNMIORN  2(04D
(Analytlcal Spectrometry I)
I k nOECEKTH NTEIJINBKN KEN& & KNNH @1 qi
Principles, instrumentation, methodology, and applicatiot
spectrometric methods.
ENKI NONeTKANNS JGR56hI] K 6 J T K i 2(204)
(Analytlcal Spectrometry II)

60000 k roEeEKENE NTEIJTDB N KENKE KNNH BT qi |

51F33

51F34

I NT KKBBIKBekn] QEIILEDI) TEE KA G C
Principles, instrumentation, yrextldogopdigations of ultraviolet ¢
visible, infrared, Ramamagmegaresonance apdatragsetries.

ENKI NOGeKNNTI génjl NT noe@t)eddt N
(Electrochemical Analysis)
| DRT g NIKIGnOR(INI kLI NLINE h RDJéeI B B D
5T el NeT NE &O6 KK & &b BT Ko g NE ¢
Fundamentals of thermodynamics and kinetics of electroche
Electrodes and electrolytes. Potettaommedticc, and chronomet

techniques. Electrochemical sensors.

ENKI No& é KN NO@OOjOIONDION 6 20N E 1 E K
(Chromatographic Methods for Analysis)
Kk NEENKE&IFIEG6EeKINGT EKNIJI OOEOQL
I DrKIGEEXONI |Né nk Dk OF Nh6éKJINGT EK
Principlet chromatography. Gas chromatography, liquid chr
and hyphenated techniques. Supercritical fluid chromatograp
electrophoresis.
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| GNGIANGReEKNN NI Q6 h] B ©0 e K@Bo) I EJ N
(Instrumental Analysis Laboratory 1)

OOO0OO0O0OEMNKO G k I ET AFIIMEMKK @lIS B K NIND IO R |

5136

51F37

51F38

51F39

51378NKI No e KNNI gqéhj i NTrioeéednoell
Experimeaptated to the contentg3dA\baB/tical Spectrbaretry
513 733 Electrochemical Analysis.

| GNT AT NENKJd Noé KNNT g6 hsB®g 606 é K
(Instrumental Analysis Laboratory I1)
ENKI hk | ET n5137EMN&Kd @l e KANTRE I R |
513 7EANSKeIKNNNT Q6 hj I NTR6eKINGT EKN
Experiments reldbedcantents in 513 732 Analytical Spectroms
513 78hromatographic Ntefhadgsis.

ENK] KNEAT énHij NI El 6eéJ mE8o e KNN
(Quality Assurance in AGalgtiuatry)

LT MOk N6 e6Jodl KNEG(]]LSNI Kni 0 e
ENKKAT KFEI NT Al NodéeKNNT aqbk Ne i
ol E GNT AT NENKI NoéKNNI q

Statistics and chemometrics for analytical chemistry. Des
experimentalidation of analytical methods and analytical pe
Quality assurance of analytical laboratories.

I N6T 61T e61 6kj néenRI LOEL3EM) KAT &
(Advanced Nanotechnology for Analytical Chemistry)

inLhQOOeKnnHmﬁmmmemémmmﬁméﬁ
ENKT KI L FT KAE|l ANEFEI ALANT NG|
iNéeKNNrGthH|;OE

Materiadguipmeatsl safety for nanotechyrtlogyis, modificatior
and characterization of nanomatatials. oAppAnomaterials ar
nanotechnology for advanced analytical chemistry.
ENKhKNELITenHijNI T RSNGRBENK]| K
(Water Quality Monitoring and Assessment)

| NTnl N6 eKNNIQT Al TnEgaRBhBDE
ENKI NEoNEKK NKNIOQJTRNR SeNy H#ij Nt T RSNOEN
KAE| #N& T ET RSNOLA] Ok NLNKF NT T K

Analytical methotisefphysical, chemical and biological indic
water qtxaliAdvanced instrumental methods fokVedés rcpraditysis.
assessn@fzter quality management and water pollution control
characteristics and organic matters in wastewater. Wastewat
technology.

J(
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gnhoedn 3BO6

(Biochemis}ry

6 KELKONEOKNIT O©ONI nr él ElF Eéq
JOGKkKAQOKNENKET LnEOO

o] NDrlI'ne
I SNENT ijNj &Gl 6 GkkQeél E6FIT GJ Q
The structures and functions of the ohagiutdassasstituents:
water and the various biomolecules. Bialmgcahané&ansport.
Structure, kineticlsanism and cellular regulation of enzymes.

gnkoedn 3BO6
(Biochemistry Il)

gnl 1 kA EENT I NN FR@RITEN «in & &I L Kl B
ENK1KNLNEQ”E@@KNE&@ND@ﬁNmWE|
I Nl éxknl NeOoT éé61 6kj Anhndol RIT G L

Bienergetics and thermodynacecdralTmeetabolic pathway:
Regutati and integration of mettivedigSpructure, funetan,
metabolisfmucleic acid. Recombinant DNA technology.

o1 éT Née El ENKI Nénj 1 NEgmds#eJn
&echniques in Biochemical Research
I

kN HEWKIQKGNT AT N6 Efr ]Il E&ATJHINDS
|N[thKoKNdmmmmmmel|«E@K@w
gl NAT nNEO¥

Principles pratttices related to methods and inssedrarttaion
studies and researadwsesirpiModemethods and instrumentatic
fa analyzing structures, properties, dndrinietiples of

gnli 0eJnhl NEA K 3306
(Physical Biochemistry)

' KAEENKI NEGé&Jno vl NEL qQl
TKieLI“KﬁE!ﬁﬁ@@ﬁﬁ%ﬁ@ﬁ%%ﬁhdﬁi
I NEgni 6eJnOkNgnil WL NEL QEl | Peé

Physicbhemical principles governing astiuctunesorof
biomolecul&ethods for characterization and separation of bi
Theory andiegqupdns of current biochdmpialsacal instrumentation
and techniques.

(@)}
¢
[Tl
¢
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51F45 61 €61 6k Ahnol RI 6F L NJ j3(5H)
&ecombinant DNA Technology

PR A

[ KN EoEII\EMENﬁﬂ:mEo 1 61 6rjlnmid NILRITE
hfnol RT O IGEENNKA eSM\IIGE’@MIHWWN@“E
GUIKRGRLO] GNENKN] Nk OE6GnN1 I k NG

Principles and techniques of recombinant DNA, OBidetic e
extractloRéstrlctlon enzryapmg(ﬁne cloning and seBamien
expssiqs@l electrophd?@bisnerase chain,BB&isequencing and

related technjques

51346 gﬁloéjhélééjjélKT 2(D4)

(Mem rane Biochemistry)
00000 C@ 6eJnoxk Ngnl 1J hu Lg Ni B LING&h hEGEKeNKGE
E CEJIKEI\bEé G780 K T(NEDIl N SENIk Bk KNG |} M
nlLn
[

» /(-

EééKNNlQéIE JJOT KI O0OeG
JEAT @FEGJJOT KI OOOKNENKLREL

Biochemical and biophysical aspects of biometrforart®struct
Membrane lipids and proteins. Lipid polymorphism. Mode
Liposomes. Membrane biogenesis. Cytoskeleton. Membr
Membrane fusion and signal transduction across membranes.

@
K

51F47 §gnl 0éeJné&l E1 NG 2(04)

O O OO@FBOtBOdDeristry
66 KELKONEOKNIEEéQ] KNEITIT NEGS
6JOTT I KNGnNnJI Kk AEOKNKI E&FEI DG
6JOKEnK @&l 1 NG

Structures and chemical compositions of plant cells. Pl
Photosynthesis. Primary and secondary metabolisms in plant
and natural products. Plant molecular biology.

51348 gnl oéeJnél E6ijgl NENK 2(D4)

(Nutritional Biochemistry)

6ij gl NENKeél EJI nlJ alT N IN Kkl B EaNN
6JOTTIFKNGnJ&FELNKEFENINKOOOT I
KNhnT §NT NOKNKNAhAT 6K E

Human nutrition based on biochemical principles. Nutrient
requirements. Function and metabolism of the nuinesntndieta
food labeling. National and global problems of nutrition.
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61l e61 6kjnélESEFT GI Q 2(4)
(Enzyme Technology)
OOOKEL KONEOKNIT ©ONT fir & E
ENKOJEOII@GGM&DGE KEG O]
ENKOI 1] qOOOKk NENKGS EI T K
Structures and functions of enzymes. Enzyme kinetics
mechanisms. Purification of enzymes. Immobilization of enzy
of enzymes in industrye aretagmiculture.

ENKEARENKLNKOeInl Al T REK)
(Hazardous Chemical Management)
ENKENHENKLNKOeInlF] nNE] kI hij
ENKT SNT AhOOKNENKESNEnRnHhLF] nNEJ
Ekeh ®6h] E§FOEKKI T NKIAMIFdréd i | GOKLINI
IJNT KT nlLNrEOIl hk©l JO] GNENKN] N

Chemical safety management: storage, utilization, transpot
efficient treatments aralsdiBpogduction of chemicals from rene
resources by efficient methods. The use of environmentally
reagents and catalysts. Organic reactions in aqueous media.

6eJnl NI'TKnj UL NEnk & i)l OFE
(Advanced Physical Ograrstygh
ENK[IN]N=ﬁIr]|EKILC]NLI KCI]OK Néekl LNLT K
el NJLAJI ATTAQKNIT nNE6éeKELKONE
Applicatidrtleermodynamics and khettsdy of organic reactic
mechanisms. Stediivey redaships.

L6) E6GT KLGE] | 8nRI LOEGEI3@®&I i NI
(Advanced Organic Spectroscopy)
el NJEoeNKTi N iedd N\IEJI MM][G)H@IMK(NIE
61T KOJT Kl nr Ey©E&I ENKI NLOe&l Q6 e
Current advances mnutrlamdnagnenc resonance spectrosco
mass spectrometry for the elucidation of organic structures.

ENKLAEGEeKNNI gl NESdeéJn I3l Kinj C
(Advanced Organic Synthesis )

fnT T LNLT KQGE E ®IKN N E 6 MBS ol
THrdnel NJESNO1I NNOk NENKEg OK i 6
Strategiesorganic synthesig feadamious target molecules. -
disconnection ap@ekschivity in organic synthesis and the use
reagents.
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ENKLAEOGE KNNI T NEdeéeJn 281l Kinj C
(Advanced Organic Synthesis Il)
elNJEeNlrleN$||N|m®mwum§mak
EknnJLNKIAarJneil NIJLSNenGI NEgn
Current advances in synthetic approachﬁs@s sl extpahic
compounds with emphasis on compounds of biological import:

6eJnoLl 6l F 6 KeGék NE 2(D4)
(Heterocyclic Chemistry)

ENKLnEoeKNNlm K N] GNENK NjNé
LT 8T 6KFH6K3IE NEOK &eGeé v NE QB |
TﬁREéTnmmmum@EEn’ET&TIoKa@
IJNEEI nINNKIES NITHIJEGNnTr E] KNEI T h©

Synthesis and reactions of heterocyclic compoundsonith spe
heteroaromatic systems. Theegbtereikheterocyclic derivadives.
heterocyclic compounds with more than two heternaemes. Se
and larger rings.

6edJnj) kNTijAHAQT KKJ §gNT N306

&latural Products CHemistry
ENKESNEKNgI NEAK§AI LAEGEéKNN

6e KELKONEOKNENKLAESE&KNNT gL NK
Classification and biosynthesis of n&fialtpredkiotsdation anc

synthesis of important natural products

ENKBTKAWG kn NT KNT GNgnl El KL N EDS
(Applications of Transition Metals in Ordanic Synthesis
ENKEIO6Kk!I NT KNT GNgnl Gl ENKLAE
ENKOENNhI AT 1T NOOKk N ElkmpdEED KGEIEINNW K
&l E6G6kI NT KNT GNgnl Gl ENKLAEOG & KN
Uses of transition metals in orgar@@ymonesiallic clé@istry
structure, bonding, and reaction W@sshahisrastive ligands of t

transition metal complegasimsynthésis

ENKLAEOGEKNNI QT NEGdeJn I3l Kinj C
symmetric Organic Synthesis
' EGNKNIFNK/HO Knolkoel T qo Ok NI
FLIINT KO | ENENKGRD KOK i 20 IERIKHNK]
LAEGEKNNI QUNK] KNEFT FNTTKA] QT
New generation of chiral auxiliary, chiral reagents and ch
asymmetric organic r&Rattereoselective reactions of chiral

materialpiications thessia of complex organic, molecules
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513801 L nJ JT NLU XNalgueit f MTE L n E| N(@1)

51302

513803

51304

51805

(Seminar for Ph.D. Skudent

OENr T 808001 NgNISHHWRBIIQT AT I T n
LA d P RNIE | NH neEEE BN IF K TG d-BBa § &)
Semii@iven in Engigbpics of interest in chemistry for. Ph.D. s

<3~

L nJJT NLU XNalgeiNg f#MIEL n E| N(@1)
(Seminar for Ph.D. Si)dent

ENr T 8 08001 Ng NISHHRBe] n1 AT I T n
L A3 P RN T NH nSESR BN IF K i g ESHEs ® &
Semi@iven in Engigbpics of interest in chemistry for. Ph.D. <

(@]

~

L nJJT NLU XNalgueig i MTEQ n E| N(@1)

(Seminar for Ph.D. Skigent

GENr I T 808001 NgNISHROI QT n T
Lndf RNIj@ |l &HEeER ke EENT | N
Semi@iven in Engigbpigs/olving with stgdeesis

L nJJT NLU XNalgueig B MIEQ n E| N(@1)

(Seminar for Ph.D. Skd)lent

OGENr T e O8001I NgNISHHWIEIQT nT I T n
L Ad P RNIja | loNe IKEEBErkNET Nenj T nr oed
Semigiven in Englistopicsretearch prapdsals inot the

qrsbclryqOrfcaqgaq,

KNoT RNEBEORI Nénj 2(204)
(Research Methodology in Chemistry 5
KN(“)T jTINenJINEoeJnOENKINE)é

n
|' &n] OENKO] kj Kk Ok NENK I NBeNNK&ITFR
el”LTI6éKEENKiNéﬁ]OéKK]NTKK
Reearch methodology in chemistry. Problem anabtéis for
collection. Research planning. Interpretation and discussion o
Evaluation @edearchprt writing. Development of research pr
Research efh@semic presentation



38

518 . 4 NKLNhE| Neol eil eNhnoel J 11 a(loET NEJ

513 807

513 808

51®11

51812

dndividudtudinChemistry

ENKLNEI|I Né ol éiéqN mjéNjNEE e ISeaH i
| KnE| NENT I Nénj

Individisidyn thecurremésearcheshemistrgdesypervisioh
researatvisor(s).

6eJnogONEOX0AaONT EKKJ 2009
(Industrial Chemistry) e )
ENKEJ Ol Eedel & NKD®OHRMEE N KI 6
[ NT J NLON LAy K EROANKESED @R IO & KB IO i L n
The use aepth knowledge combined with the application of
knowledge and creativity in other fields of science for practi

Examples and case studies. Chemical research and developm

TT AT EKKJodeédn 2(204)
(Chemistry Innovations)

T AT ] n NEENKKILKKAIGNEK @ eAEIEKKNEY O
el NJLnadir AT 1T Ok Nél N NSNS ajll- rE
ENKLKONET I ATEKKJE&ENEENI I N&AJ

Innovation examples. Integrated learning from various fiels
chemistry. The relationship and importance of using knc
multidisciplinary manner for innovation. Innosfations from reses

OKNrFEenh1d G NNIT NEOG & J i2(@MNT T K
&elected Topics in Inorganic Chemistry 1)
rnil @8 TAar T nNLT &1 NEdeéeJnal T NI
Topics of interest related to inorganicsimhisttipasd

OKNDr I EeNmGIONNT NEG e J REMNI
&elected Topics in Inorganic Chemistry 1)
rnl @8 TAarI nNLT 8T NEdednl
Topics of interest related to inorganicsirhcsttipasd

—_
¢
—_
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01 é1 NEERIRG & KOIEKENIEL 6 NE KHBUE NKT K
(Advanc&gnchrotri@adiatidechniguesCharacterization)

Ik @ EENK KOmHBHCSINEK é KT K 1 Kk Nokhd:e
ERGRT 6 é KTUK I TKBIREK MHaiNK fij &0F ISt 4 X))
h el j(H(I\{ﬁ}EELI‘ﬁ&ﬁ]mK i ENGD B EEESIGK“)IJ aE |

O I IGEIEWKH@ENT PRI K T OT 7 F Dr 1

PrincipbésynchrotrGharacterisficliatiofiensynchrotrohe
usesfsynchrotradiatiansharacterizdtimre@naggxraymaging.
Smadingl¥raycatterig§AXR)ayAbsorptidpectroscoyEther
applicatiafisynchrotradiations.

OKNrFEenhoGi NNI NEOG e J (@) NEn K
(Selected TopiPsysical Chemistry I)

rnil @ TAarT nNLT &1 NESdéJnlhl N

Topics of interest related to physicaltshpphisatyosusd
OKNrFEenh oG NNIT NEOG e J (@) NEn K
(Selected Topi€xysical Chemistry I1)

rnil @8 TAar T nNLT &1 NESdéJnlhl N

Topics of interest related to physicaltshpphisatyosusd
OKNrFEend oG NNIT NEOJ e J (@) NEn K
(Selected Topics in Physical Chemistry 111)

rnil @ TAarT nNLT &1 NEdéJnlhl N

Topics of interest related to physicaltshpphisatyosusd

ENKT KI LT T@Q@E| AN&F E1 1380 J | KC
&olymer Charactefization
N|nENKenRRnBRﬁ@&TE@MWmmmEm
Ki eLiFF kME] HKNAQOENK®&T KT I DAL
K6||quN6 gnl 6 é®x NNIGN )& EENIK
J 6 KT 6§ ng Tk KO®d J NKENIe M il KNV 8 8
NT NeI KOT FJFkOFTT Nekd Gl Ko
N6k RET KIFT OENKI N6 e KNNT g®J onl
Basic methidor polymer charactBripaijges and theory employ
inpolymeharacterizatsmple preparation; da®acntabysissto
gel permeation chromatography; nuclear magnetic resonan
spectroscoplffsrential scanning caltm@Eneigravimetric ;analysi
dynamic mechanical theligiataadidiisesctiamd electron microscopy
Investigating functional group on polymer surface. Other ne
investigation of polymer.

§< (D221

E R
0
HJ
é
|
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6eJnceldldJt NLSNIKAT 6eJnI2MUNENMK &
&dvanced Electrochemistry for Physical Chemistry

OF ETeN BNG il BNG O INE aglE16 IETNEIOLENNKK
Ok NENKT &N &8 N e Smﬁmﬁ«lﬁ(n\[:ﬁ)qlJl{Jlﬂ)d\lrp
I n ANTLIKKALET celd IﬂJéIJNUé NBEAENK] KNj nET

Activity. Détyekle limiting law. lon movement in solution. Cc
and conductivity. Electrode. Electrantedin@imycaElcell. Nerns
equation. Thermodynamics of electrochemistry. Appl
eletrochemistry.

OT T SNKIIE6JO6KENQK 3(06)
(Molecular Modeling
Ol k I @ il Wil ESN 6k Enk O E N KL K €
ENKeSNIIHO||EBHNIE&KEKE$NE@k
E N KBA KOMNER BHhE@WNNKIL. nE|l NENK&AT En
Bagi theory for molecular jRoldietgeemical structure on comput
Molecular modeling calcplatcatmnA totates and their stability.
Aoplications to propAmpiggcations dostady of receptors and drt
molece

6eJNOGNELNANOKkNENK]|] KNj riB3Ei6)]J
(Color ChemistnApphications)

| KNI AT NO«k Nllﬁwhhl\NEEBRu@KJﬁmIIEKENQEbE
0 EINrﬁELI\l(N(INJI N N@IDIM}E)E h K i ﬁ]Gﬂ &{[I|®K5N
L NKL neA ENNAKae! GG GHL HEOD NEKe @TREKINE F W1 N

nKNKQNHK@mBMMEK&UQCIN@@NENP
I mEI NJ1 QOKNT T LERNK] 8 BKUK q G ER K
T LNIEKKI Ok NENT | Nénj

Hstorical perspective arfit€Bloysical and chemical principle
colantsOrigin of cahteraction of light with objects. Fluoresce
phosphorescent color. Dyes and pigments. Classificamdn of c
compositsoklence bond and molecular orbitalcihlecaiistural
dyes and applications. Composition of lainse|hnelainiit:,
color systems and color measurement. Production and applic:
in indugénd research.
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513831 0 KNr F Eenhd G NNT NEd éJ (M0 & KN N
(Selected Topics in Analytical Chemistry I)

'l 861 T i rGknNN\ELN KK NN EnoEel Jan | N o é

Topics of interest related to analytical chemistry and its appl

513832 0 KNr F Eenhd Gi NNT NEJ é J (ko) € K N K
(Selected Topics in Analytical Chemistry 1)

'nl ol 1 nrdkn\N\NEN KK NN EnoEel Jap | N o é

Topics of interest related to analytical chemistry and its appl

513833 O KNr F Eenhd Gi NNT NEJ é J (45 € KN K
(Selected Topics ytidalaChemistry I11)

'l 861 T i rGknNN\ELN KK NN EnoEel Jan | N o é

Topics of interest related to analytical chemistry and its appl

51380®e Jni NoéeKNNTI géenRT L OE B3@E8EQ n
&dvanced Bioanalytical Chemistry)
ENK[ KN] Ir]KEnICI]{JCbLI@Jll\EooTTEI%NJIJI Ol NT
el NI K ica@EITENK NS L] Ok NENKT NJ k
Applications of spectroscopy, chromatography, electroanalyt
thermal analysis to characterization antilmjoanatificedém o

513841 0 KNr F EedhdGi NNT NEgni @edn O
(Selected Topics in Biochemistry )
rnl eer T arT nNLT T NEgnl 6ednd
Topics of interest related to biochemistry and its applications

513842 3 KNr FEeBahoGi NNT NEg§gnl @edn O
(Selected Topics in Biochemistry 1)
rni @8 TarT nNLT &1 NEgnl 6edJnc
Topics of interest related to biochemistry and its applications
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LKAKI NT ] NKNRAT 6J 0 k En r@4)
(Molecular Physiology)

6§e KELKONEOKkNIT BNhAf BSBeBGEE
ENKE&T LnELNKj N GENBL DN i & KK 6§
KNI i nNE® Gk k C

Structures and vital roles of biomolecules. Molecular mecl
physiology. Membrane transport. Immumeicistemniziocdagion
and cellular signaling.

ENKEHNEGNKS e Jn 2(D4)
(Biochemical Communication)

K AEENKE& | E E kGoJEREANEKGE NGENGEN” NNHKOHT 1K
6] KTATT Ab | KoeGoOwes &l DeHICIKKNE]
T ALl AKE@ETNI KO § 11l [ Jr]oE“NEKBGEMuNNI]INIEimﬁmkc

O GKNKKIENKOBBEI I E&l EJ i1 Ok NENKT

Rincipdeof signal transductlon medhanisnigpes of signaling
moleculescé&ptor, adaptor proteidargenmssenger, kinase a
phosphatase. Different types of extsanellidaegigralLink betwee
extracellular events and inpraceksksgfation of gene expressi
and apoptosis.

gl 0eJnOkNgni I NTJ NKNR@EMSE J O K E
(Plant Biochemistry and Molecular Biology)

~

gnl 0eJnél EEKNTI T ENKOkNI NT Ao
60 GK kK QO GOKN B N K j& HOM N Ik i KEFnNSKT daIK IR Hi
Ok NEk cEENK] t F EERA T @&l 100 & RE K&
Biochemistry of important processes and metabolic pathw
plarg Cell wall biochemistry. Pigment biosynthesis and degrad
metabolism. Senescence and defense mechanism. Plant ge

expession. Plant biotechnology.

' K AEENKI NEgnl 6eJnél E&®RP& NENK
(Biochemical Prisafpieiman Nutrition)

elLNJ8 F BL NEIF NI NKOij NI NG6ij gT NEN!
L NKF NI NKE OT nk Ngr]l EI|J|1NJI O] rpll &i
ENKélTeénJl RSNI'TAEOOKkNGSKeéeeél NJ

Interrelationships of nutrients, nutrition state and metabao
Nutrient requireaterdrious ages. Nutrient saotesl&ffeition.
Body weight control and eating disorde
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gni oeJnél E6] KT Al Ok No (G J C
(Protein and Enzyme Biochemistry)
6e KEL KONE Ok@ING T&N\N Lty 18T NES6Q Kk B
61T eGJoe] EGO)] KNG6J g1 Q&I T NEE NK
Structures and faraftiprotein Purification. Mechanism of ac
Applicasonmn protasiaind enzygimemedicine, agrieuitlnedustry.

gni oeJné&l ELNKI AT T nEKRKR®4
(Biochemistry of Genetic Materials)

6e KELKONEOKk NIT ©NT 1 rJed-GErhmioot R
& NENKOLhEFFE&IFE] AT OENKT F-h KT
enJENKOLRELFFEEIFIE] AT O61 €61 6k

Structgi@nd funcioh DNA and RNA. DNA replication and rej
and its expression. Transcripticemaadipposat modification of R
Regulation of gene expression. Recombinant DNA technology

oeJngnl F NTT Knj q 2(204)
(Bioorganic Chemistry)

ENKLAES e KNNI g0k Rell INGN.Indjer kB B K
Ok N IEINEKNGRNED)RIEE NEBG ik ENGH KO N
EFrEgNnl 6J0kEnk

Synthetic and functional aspects of biomolgoplieatisnd the
Structdtenctionrelationship. Chemical modifications of b
macromolecules and their paerbghaffecs of biomolecules.

OKRNrFEennoGir NNT NEo6eJ @M T Kn
(Selected Topics in Organic Chemistry I)
ranl eger T Aar T nNLT EET NEséJnl NI
Topics of interest related to organidtshpplisatyosusd

—_ —

OK®ARhOoGI RNT NEdéeJnl NI 124y q
(Selected Topics in Organic Chemistry 11)
rnil 8 TAar T nNLT 8T NEseéeJnal NI
Topics of interest related to organidtsapplisatycsusd

OKNDrF EendBo Gt NNI NEG e J @M 1T Kij
(Seleed Topics in Organic Chemistry il
rnl @ TAar T nNLT 8T NEdeJnl NI T
Topics of interest related to organictshpplisatyossd
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513854 Ek ceE] GNENKN] NoeJnl NI 12604 dé n R

513855

513856

513857

(Advanced Organic Reaction Mechanism) o
Ol NKNE 1] I EK eEENKOENR] GNENK I
Concepts of writing reasonable organic reaction mechanism

n“gNEENKéuijq 2(D4)

NT i N OoeJnOKNou L
I]l T il NEf KJENS& I BE |
FEOT T T fir Jn 1o NgeN T KbegoNpeRBiEaeNk ENLEK
éPEJNOLNKT Il ESNGT Nhél Ejf NOk NK

Physical, chemical and pharmacologficaligso Sirtiésiiraty
Relationship (SARNt methodologies involved in drug discove
lead discovery strategiefasteactune mechmasethdesign methods
and combinatorial tecDniguesetabolwdrugs and drugndeliv

systems.

TN ENK K| Peén

D =¢ —c I'I'I<

] GNENKN] NENKLAEG & KNNIIR2@E@)J nj EI
(Modern Synthetic Reactions I)
] GNENKN] NENKLAEOG & KNNTI gl NEJ é
LSNIKAT 6 KELKONET arJneéeil NJLSN
Organic synthetic reactions from current litersgguoestiath er
synthetic mesbbiinportant structures.

] GNENKN] NENKLAEOG e KNNI2@)J nj &l
(Modern Synthetic Reactions Il)

OT 1 61 ©6J) Peé&ninl Gl ENKLAEG®&KN
Gni GOl I

Current trends in grgtaaeisis with emphasis on the synthesis of
structures.
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el NJOo] RTj O6] KNEI'T ENKE&BOGO € k D
(EntrepreneurBingnbyinnovation Chemistry

el NJIrJIN] Ok NT AE] NI fir eSNBERKAQ
e nThiElENEE Nh L KONEL KKeé QOENKI N©&
EnT ENKEART n RE Ok NERKSHNDLI MNE |7 NyEKNEKN
i OO KNMEEN ENKI | nT EKKJIT NEoéJn

Meaningsrandirekili$orarentrepreneuhderstanding of innovatio!
management prodéssgs an innobagigning thinkiogse from
innovatioms chemistry. Busiaeagemew@reativity, analysis, an
interpersonal relations involving in setting and running new bus
Case studies of startupstoepremesing innovations in chemistry.

6eJnoeKNrlF ELSNI NEén RIIRHE
(Advanced Cosmetic Chemistry

0eJideukRNHENEM®E Kk nEENKI NEGeJnO
e KHraENSwe MIEOF EL SNF NEOI' T ©N1
i k NI &j KA A-OE INEN FOOREQEENKKITHH INHEENI K |

Advanced chemistryticd3nmeiples of chemistry and physics
to the production and development of cosmetic formulation. Cc
Functions of active ingredients. Natural products for cosmet
Related laboratory experiments and psoduction proces

| NTJ NT NI TT1T QOO Jnenasdl mlfjiB
(Thesis)
'nl el NéenjT NEoeJinijNj &l eél N
Research topics in chemistry under the supervision of a thes

| NTJ NT N1 T 1 000 O0OOO@MEDE@EIDIORIONOR
(Thesis)
rni el Nenj T NEoeéeJnijN] El eei N
Research topics in chemistry under the supervision of a thes

| NTJ NT Ni T71 qoO0OO0O0O0O0DDEPIBOIORIONOR
(Thesis)
rni 8l i NéenjJ T NEseéeJnijNj & eél N
Research topics in chemistry under the supervision of a thes
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| P&[] Kn
1|j L, OhK, I ]|PhD.(Chemistry) @hive; 8 8
37 30006984 WoIIongoﬁgstrMOS
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| 1.6 I n
JI NI NT (298%) n ]
2 |L@ K, TOANTTN § Ph.D. (Chemdsy OO C 8 8
310200049 Worce&Ralytechimstitute,
memn
ﬂoeJmlmiiK
& n L Nk E E@S#Q]J
[ B{NT I NLNDT
€ n L Nk E E@6H10]J
| 1.6 Jn
JI NI NT (258&) 1 ]
3/i LLOAN] nO| K, h, O&SEDH| 9 9
1600002 24X0 &558)
| T,J3, O&6eJdn
&554)
I T,7, 0&0éJn
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1 0OAN & NKj 0] KN&ESNI knELOT K
i NKNEN
& T SNArd m enw#inhNqg &gnyl-a
Oké)] KN&S LT NYT AT O] 11 ] 1 ENK
| P& Kn
I'lj L, Oh K, | J 1P Chémisyiversity 6 6
373000698XX Wollong@hgstra@905
MS¢ CDEmistipiver oty
Wollongong, A@@@lia
| T,7, O&6eJn
JI NI NT P58 A ]
0L, QhKNITI]AdO| PD Ch&mistry 8 8
310200044X0 Worcester Polytechnic Ir
US&007
| T,J, 0O&6edn
&n L Nk E E2#40J
I T,3, O&I1 NT |
én Lk Nk EE2GH#10]J
| T,7, O&6eJn
JI NI NT pIg& n j
1/i LOARK, Lni N] K, h, O&06eJn| 9 9
1600002 24X JI NI NT 98k n j
I T,J, 0&08édn
JI NI NT 98« nj
| T,7, O&6eJn
JI NI NT p38x ]
4|, Oh K, Kni §|PtD Iw&anic Chémistry] 9 9
3730011 PeXX University obGdge, &895
| T,7, 0&0@0 i
JI NI NTJ &34 ]
5/KbhK, Lni1 KK{Ph.D. (Physical Chemistf 9 9
326020030XX University of Tasmania, 4
(1995)
| T,J, 0O&6eéJn
OF NI NI2p2B Kk nj
| T, 0, 0&6eéJn
JTr NI NI2p2K)k A ]
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9]j LORK, HNG I|Ph.D. (Environmental S 8 8
4—1006(0137)()0( Engineering)
National University of Sir
Singapore (2013)
| T,J, 0&d6éJn
JI NI NI PxK n]
IT,T,O&oeJ
J T Nd AT 1 KNR 25420
10[] LOR K, 1 A A 1| PID Gh&nistry 9 9
1-7090008R0XX Rice Universit@(ISA
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JI NIl NT P5NX n §
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312000482XX Oregon State University,
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Dr. rer. nat. (Chemistry)
University of Muenster,
Germany (2012)
Diplom (Chemie)
UniversfyGoettingen,
Germany (2009)

| I(&oeJn' QA6 E
JI NI NT P5M® A j

13

i LORK, LnJdlI
176990000%K

PID ADadytical Cheémistry
Mahidol University,
Thailagd0 . / 1' O
1,7, 0&0@0 i
JT Wik M1 550k | N

—
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I, OhK, EI EI

1-101:803 ABXX

] K, h, O&06eJn
JI NI 2662 Nk Q]
Ph.D. (Materials Science
Japan Advanced Institute
Science and Technology
Japan (2018)
M.Sc. (Materials Science
Japanvamced Institute of
Science and Technology
Japan (2015)

I 1T,7, 0&08&Jn
JI NI NT J N®R563#)
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@ Kn «InA LAThd
310181312XK

Ph.D.(Chents®yp O O O
Mississippi State UGIVa(S
USA (2010)

[ 5.6 IO 0000C
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Keé] KNéS LT NT Al O)J 11 ] 1T ENK
] P& Knh
16/ @ &1 NENT T d Dr.rer.@iochemistey 8 8
1-7D50002Q0XX Graz University ofdggchn
Austr&016

M.Sc. (Biochemistry)
Mabhidol UnlverS|ty (2010
[ 1,,0&6eJn" O

I'e ~

JI NI NTjJ Nknj
17/ @Kl 1 Kk O6& K| Kgml, 6eJnOk| 8 8
1709801 56XX &nlk Nk EE&X340
I T,7, 0&08eéJdn
JI' NI NE@® BIR B ]
18/ , Oh K, J Ot {] K, 0,0@OHDOC 8 8
3900301 9%XX &n Lk Nk EEXS570]J
[ peJwl NTTK
JI NI NT 7] KRB4E ]
[ 1.6 ijnoooooc
JI NI NT(3542k ]
19/ , OMHKN,GIhMI | Ph.D. (Cell and Moleculg / . | [/ .
1-73900038XX Michigan State Universit)
USA (2016)

M.S. (Cell and Molecular
Michigan State University
USA (2015)

1,7, 0¢&gnll
JI NI NT pP5NR A J
20/ , Oh K, L NK IPIDQ Rb&maceutical Chel 8 8
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