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312 Typb@lan A TypgEXDO 00O

O De@r@e Requirements O O O O G30008BDAEOIB O O
A Thesis
2039’ MastgiT hesis 36 credst
O® @cademic Activities

1.A student has to attend seminar every semester thé@ughout the pi

2.Adudent mysesent-tisr masgerthesis propmgatoved by the
proposal committeesGuratitiate Program Administratiwgl@ommittee
2acaderyEa®

3.There must be at least one article relevintress giubésihed or
accepted for publicatigmémtiong@burnal with the student as the first
authoporina nationaurnal listed in TCI Tier 1 database with the stu
the first authernatively, an entire or ahearthefsigesnteither
a patent filling number with an evaluation of tISEFRRRIBRLSE level
of2, or classification as an innovation with th&@ RERBRIsOlevel
3 O

4.A student must prebenttosk fromdmsastdihesis at leastionce
a weticknowledged national gonference

5.A thesis progress report with athapprastabdief Program Administrati
Committeeist be submitted to the Graduate Schopl every semeste

G Woreredit Couf3es
1, Gvaduate School requiremens a foreign language
2 Poogram requirement
The following courses must be enrolledSait re@gddaO O
€03 ®fessional Handling and Management of Chemical
€037@raduate Seminar in Chemistry
€037@aduate Seminar in Zhemistry
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3122 Type@lam Type 'A2
ODegree Require®@ents O O O O O OOILNIM of BEX(@dits
A Coursework a minimum of 21 credits
1, Graduate Courses a minimum of 21 credits
QO Field of Specialization ~ a minimum of 15 credi®O
1,1, ®equired courses 3 credits

0 . 1P5d8e8sioral Handling and Managerheotaufit
O Cheraical Hazards
203791 Graduate Seminar in Chemistry 1 credit
- 203792 Graduate Seminar in Chemistry 2 credit
O
O @ QEDCtive Caurse a minimum ofA@OCEAIts
O Gde €an enroll the followingropoiémduate colirses
chemis@y. with approvaiser the@isvisor

2037@0Ombinatorial Chemistry 0 credits
20370@atural Products Chemistry 2 credits
20370®hytochemical Analysis 2 credits

203708 Advanced Organic Synthesis 3 credits
20370%ovanced Organic Spectroscopy 3 credits
20371@organic Reactions and Mechanisn®s credits
0 . 1 Gamgrehensive Inorganic Chemistryt credits
203705pextroschigthods in Inorganic Cheistrgdits
203717 Chemistry and Applications of Béttedeslits
20370EM€emistry and Applications of Phot®atabdits
20371@hemistry of Inorganic Materials 3 credits
0 . TEh@mical Theymamnics 1 credits
203722 Chemical Kinetics 3 credits
203728 lectrochemistry 2 credits
20372#8uclear and Radiochemistry 3 credits
203728 olloid and Surface Chemistry 3 credits
203732 Electroanalysis 3 credits
203734 Chemical Analysetbyr&bine Methddsredits
203735 Analysis of Foods and Nutraceutalsredits

0 . 1 Bsdedace in Analytical Chemistry 1 credits
203737 Biosensors 2 credits
0 . 1Advaiced Chemical Analysis 1 credits
20374®lant Biochemistpliwhtions 3 credits
0 . 1 Bn2yiology 1 credits
203745 Protein Chemistry 3 credits
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0 . 1 Be®earch Methods in Biochemistry 2 credits
20375@omputational Chemistry 3 credits
203752 Electronics of Analytical Instrumeéhtsfedi@hemistry
203758 ritical Re@uiddyritingnd Communicaforcredits
O OCHEBtry

20375&tatistics and Computer Programs f@r credits
O O OChéendal®eseah O
0 . 1 HaBd4nd Soft Skills for Chemists THro@yledit

Teaching Assistantship in Chemistry Laboratory
203775 Polymer Characterization and Pr8pemtashts
203776 Polymer Composites 3 credits
203777 Polymer Blends 3 credits
203778olymer Degradation atb6tabili 3 credits
203803 tereochemistry and Asymmetric Syhtloesdits
203804 Chemistry of Heterocyclic Comp@und=dits
203805 Green Chemistry and Sustainabilty credits
203806 Organotransition Metals in Orgarfic Esettliesis

0 . 1 Bhyskal Organic Chemistry 1 credits

203814 Organometallic Chemistry 3 credits

203815 Coordirdyimers dedalrganic 2 credits
Gameworks

0 . 1 @uartum Chemistry 1 credits

203823 Molecular Sanattimtesactions 1 credits

203824 Chemical Crystallography 3 credits

203825 Molecular Phenomena in Polyme3 Saiedite
203826 Statistical Thermodynamics 2 credits

203827 Molecular Spectroscopy 2 credits
203828 Polymer Synthesis and CharacteBzatiedits
2038220lymer Propertiesang 3 credits

0 . 1 Iétdoductory Chemometrics for Scietificcredits
Data Analysis

0 . 1 AdYabced Analytical Spectroscopy 3 credits

0 . 1 Analyical Techniques for Surface a2d &teditsiral
Characterization

203841 Biochemical Aspects of Nutrition3 credits

203842 Biochemistry of Membranes 3 credits

203844 Biochemistry of Nucleic Acids 3 credits

20386%2lected Topics in Chemistry 1 credits

203879 Selected Toprustny Che 2 credits
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12 Other couifsasdy OecOwxnum of ® credits
121Required courses Co@meO00
122 Elective coélrady Oa0@wmum of ® credits

The student may enroll other gra&iwateaymunedddoér thesis
alvisor and the Graduate Program AdminisiatitieeCmursétes
field of specialization/ ig@thjnalso be counted in this category

O@dvanced Undergraduate Courses
In case the studerddark$asic knowledge which is necessat
education, the student nhssimemrilvanced undergradd@teOcourse
under the recommendation of program administrative committee
OB Dhesis
20390MastgrThesis AP Oredits
G WorerediCourses
1, Gpaduate School reduiremet foreign lan@uage
2 POogram requix@men +Hone

D Arademic Activities

1.A student has to subgrishisly plan with apprewe thidisvisor
tothe Graduate Program AdministratiuehiDothenifiest semester of the
program enrollment

2.Adudents mpstesent-hier masgerthesis propagaioved by the
proposal committedw d&hdduate Program AdministratithiDoghmittee
academyiea®

3.There must be at leasticddaeelevant to a ldtukdesis published or
accepted for publicatiorasteraitior@urnal with the student as the
first autii@rina national journal listed in TCI Tier 1 database with th
as the first a@to a weltknowledgegtnational conference proceedin
&s a full papéth the student as the fi@iteutiadively, an entire or a
part of Hher thesigrentesither a patent filling number with an evalua
of the Readines& RIRRISRIof4, or classification as an innovation v
the ReadinessIRRRERbL O

31 H KON TNIgIN O
g Or Ji @&l N & kit BanBais 1 NINEOD T 7 OEO
T nilj ENI
0. 1EBBEDONENT EAT LNKO eI ndMKNBENKEA
Professional Handling and Management of Chemical Hazards
0. 185AMJT NT A/#ANT LnE| NT NEd &I noO
&raduate Seminar in CHemistry
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0. 1FR0JT NT nOHRANT LnEI NI NE®'e J i O
&raduate Seminar in GHemistry
00000
O I niENG NE&ENDING N
0000k NI E6KA] TE TI NGNOGEI L N& NT |
20370OF el JY NST T FOKB] Kk 2204
O O @ombinatorial Chemistry
2037085 ¢ Jnj k NT ij ARAQT KKJ § ReiowN
&latural Products Chemistry
20370 E NK| No é KNNT gL NKi1 k E P2 J i
O O &hytochemical Analysis

—(

203700 KL AESG € KNNTI QL NKI NBEo& ] deénRI
~ &dvanced Organic Synthesis oo
203700 0®) E61 KLOGE)] I'Il NEoeJAROSNI | Knj Qe

&dvanced Organic Spectroscopy 000

2037MBDGNENKN] NOk NEk ceET NBROS NT T Knj G
&norganic Reactions and Mechanisms O O O

2037TMMODNJI KT KOSBT NEseJnl BaRd 1 Kij q
&omprehensive Ironganitry

203700NT A1 NEL O] E61 KL 6 E| Baa
&pectroschgthods in Inorganic Chemigirp O

2037170 € I n Ok NENK|] KNj nET q@d o7 1 61 I K
&:hemlstry and Applications of Batteries

203718 ¢ J n Ok NENK | KNj n ET QqpeNENKN] NO
&?hemlstry and Applications of Rhﬁl@ataly&s

6éeJnlk I N

203700 OJ el El AnLhnl T NT T K G504]
&hemistry of Inorganit Materials 000

2037210 @HT 1 K LNLT KQ6 g NEO e 32086
&hemical Thermodynamics O

2037001 | Kk LNLT KQdéJn 306
&hemical Kinetics 000

2037435 € J i celd1Jt N 2204
&lectrochernistry

203726 éJ Al Ni 0ekn] KAQOK NSO &PH ENI I AT 1
O O O @lacle® end ieﬁldbhemlstry
2037050©Jneéel kkl ] h Ok Ni DRB&}E)B\II
&olloid and Surface Chemistry o)oJo)
2037GORNKI Nd é KNNT gl NE celd 1) Bag4
&lectroanalysis 000
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2037 MK N6 e KNNI QT NEseJmhj | NT n6e
&hemical Analysis by Chromatographlﬁl\ﬂ)athods

20373 NK|I No e KNNT gl NI NKOr4 Ni T KNGC
&nalyss of Foods and Nutraceuticals O O O

0. DONKNLSNenGE 6eJni Nag@sK NNT ql
&ssence mAnaIytlcaI CEe@n@t@OOOOOOOOOOOOO

0.1%I%I06GI oGl K(] 2804
Biosensors

0. DENK| Nogé KNNT ql NESéJnah RI L OF
&dvanc@demlcalAhal@s@OOOOOOOOOOOOOOOO

0. DOBE| gnil 0 IJnOk NENK| BE nET C
&lant Blochemlstry and Applications

0. DODOI =GI i NT] N 3806
_ &n_zxmology 5 o
0. DOBI el ES6)] KT Al 3806

&rotein Chemistry ]

0. DOR7T AENKI Nénj 1 NEgn!| a4 n
&Kesearch Methods in Biochemistry

2037610OJ 6 gNEeél Ji1 Ni 61 I Kaps4
&omputational Chemistry )

203762ONO0 K RET KII T NELQél Eo&aeDr | EJ NI |
&lectronics of Analytical Instruments for Chemistry

20378BE NKI n NT Ok NENKodénj | a2@NEI N1 NE|
&ritical Readhiddyritingnd Communication
in Chemi€iry

203760 RT NOKk NS | KOEK&dRI e 61 I KA S
Statistics and Computer P@ygrameslf&eSearch

203756 J KKT T T nIE$ NIOK Nig KRE deed N
i N NILEBEIKoNT]AT NENKodeéeJdn
&ard and Soft Skills for Chemists Through Teaching
Assistantship in Chabuosatpry

20370 NKTI Nk nE| ANOGI NNOkBRwg 1 nT Né I E
&olymer Characterization ahd Properties

203776 F k NOJ I KQeél J61 LNT 3806
&olymer Composites

203777 | k NOJ I KQ6T k1 h 3806
&olymer Blends

203778 ENKO L Nr FJLkNj &FE!I | e J | KOk N
&olymer Degradation satcBtabili
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20380 61T I KNG 6eJnOKkNENKPMMES e KNNT @
&Htereochemistry and Asymmetric Synthesis

2038000 e Jnél ELNK| KNEFT ot 8204 6 KoeGe k N
&‘,hemlstry of Heterocycllc Compounds

203800 eJnlLnoen] i Ok Néel NIpao4 E] NI
&redbhemistry and Sustainability

2038065 K I NT KNT GNgnAl I NT T Kego(El 6eJnt
&rganotransition Metals in Ordanic Syi@He<is

0. D®OI I NT T K] qUhl NEnh gR66
&hysical Organic Cheéntisby

0. DO®O®I 6kl NI T KAj q 306
&rganometallic Chemistry

0. 16631 KAQhNST gnl 1 I Kk N6 220K qQOk NG e K
&oordination Polymers and Metal Organic Frameworks

0. DO®Inel TTAJ 3806

&uantum Chemstey

0. 18@KELKONEOKNI AT T KER2AN] NKNh A
&olecular Struanaddsteractions

20380 O'NET KO gNEG eJdn 3RO6
&hemical Crystallography 000

203829 KNEGENKHQG § NR®I ¢ KEBHSOBIO NT ] N

-

Molecular Phenomena in Polym Science
203828 nHI 1 K LNLT KOO gNELT RRiodN

&tatistical Thermodynamics 000
20382W 6 ) E6d XA GEJ K 6 g NE 2204

&Molecular Specttoscopy 000

20382 NKL NEO e KNNI qOKk NENBIOSNK N E| HNOG
8FEI kNI K Q]
&olymer Synthesis and Characterization

20382 J T AT N&I E1  k NOJ I KOGANENKIT h Ll
&olymer Properti@&stng 000

OO0 @MBEBEBAIBGA T K N E L &@ i D& TERSDEOIOIINN LK M 1T

&ntroductory Chemometrics @aBciamifjsis

203838 6 ) E61 KLBE)] | T NEENKDB2R® e KNNT Qe
&dvanced Analytical Spectroscopy OO O

20383830 e 1 Né ENKI N6 e KNNT G]IZ%IMDIOIOn| ENK
6GI NN&FEiI DRT | NIl Ok N6 e KELKOGNE
&nalytical Techniques for Surface and Structural

O O O Claaa«natinw O O O
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20384W ij I ENKOGNEG§HI 6eéJn 3806
O O @iochemical Aspects dONutrition

20384 il 6 eJnél EG] Nr I 6 Gk RALOOO
&iochemistry of Mefbranes )

20384801 1 6 eJnél EEKAhIT NI é k 6208\ E
Biochemistry of Nucl@i©ARids

203860 MDE 6F 6k NI EL KKIT NE ¢ &b
&elected Topics in Chemistry 00O

2038761 Al 801 5k NIF ELKKT NEJ é Dgo4
&elected Topics in Chemistry

~

&L IJORI NGNOKNFET FELNENI NGNS G

I R& NI ES KA] T EKEA T IT NDFRN 8NN j

| NT ] RENEKKJEMNKT KNI NKI k n EQ C

& O] KN®BGNT N1 11 q

203797 | NTJ NT N1 T71 Q)] KNGG3IT ni j
Mdeld Thesis

203799 | NTJ NI N1 T 71 Q] KNGGNSTni j
&astédPhesis

~

203768BNKT SNENT EAY LN
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Oj TT Aar OL h EENNITG kERNNK & BN J2 LRIEg SN Niopmigh &m mapping
EKNT T T1T NN PLO|PLO| PLO| PLO|PLO|PLO

EKNT I T I NGNTnEeént

0. 153 ENKI SNENT EAT LNKSeJn Ok NE x X X
Professional Handling and Management of Chemic

0.157, LAJJIT NT AnHHNT LnE|] NI NEJ éJ| x X X X | X | X
Graduate Seminar in Chemistry 1

0.157] LAJIT NT ABHNT LnE| NT NE6 e J| x X X | x | x| x
Graduate Seminar in Chemistry 2

EKNT I TIT NGNOKNI E

203701 6eJnelJV NOITTIFOKA] K X X X
Combinatorial Chemistry

203704 6edJnj KNTijAaHHAQT KKJ§gNIT N X X
Natural Products Chemistry

203705 ENKI N6 e KNNI gLNKi kE| 6eJn x X X X
Phytochemical Analysis

203708 ENKLAEOGEe KNNI gL NKFNITTKBAj| x X
Advanced Organic Synthesis

203709 Lo] E6GT KLGE] I T NEGéeJnl NIT| x X
Advanced Organic Spectroscopy

203713 ] GNENKN] NOk NEk ecET NEF I NI| x X
Inorganic Reactions and Mechanisms

203714 el NJKITKOGIT NEoeéeJnlk Il NITK x X | X

Comprehensive Inorganic Chemistry




38

EKNT I T 1 NN PLO| PLO| PLO| PLO| PLO|PLO

203715 | NT Al NELOG] E6T KLGE] | &I 6¢€ x
Spectroscopic Methods in Inorganic Chemistry

203717 0eJAOKNENK] KNj nET QQE&EjeOor| x X
Chemistry and Applications of Batteries

203718 6eJnOKNENK|] KNj nET Q] GNEN x X X
Chemistry and Applications of Photocatalysis

203719 6eJnélElIALANnEFT NI T KA] O | x X
Chemistry of Inorganic Materials

203721 FnpHIT KLNLTKAQOogNESE&JIno X X X
Chemical Thermodynamics

203722 &kl 1 kKLNLT KQo6eéeJno X X X
Chemical Kinetics

203723 6eJnaelddt NO X
Electrochemistry

203724 6eJnl Nl 6eknj] KGOk N6 eJnEnl x X X
Nuclear and Radiochemistry

203725 oeJnelkkl ] haOk NI DRI j NI 4§ x X X
Colloid and Surface Chemistry

203732 ENKI N6 e KNNT gl NEceldJIJt NO X X | X | X
Electroanalysis

203734 ENKI N6 e KNNI gl NE6éeJn6hj I| x X X
Chemical Analysis by Chromatographic Methods

203735 ENKI N6 & KNNI gl NI NKOk NI NI| x X X

Analysis of Foods and Nutraceuticals
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EKNT I T 1 NN PLO| PLO| PLO| PLO| PLO|PLO

203736 I NKNLSNenGEI 6eJnl N6 e KNN x X | x | x
Essedn Analytical Chemistry

203737 el 61 6GI 6 Gl KQ X
Biosensors

203739 ENKI N6eKNNI QI NEseJnéenRI| x X X | X
Advanced Chemical Analysis

203741 | KEl gnl 60eJn Ok NENK|] KNj nEH x X | x | x
Plant Bioche@isdrppplications

203743 61T eeGJal NTJNO X X
Enzymology

203745 6eJnélEG6|] KT nl O X X | X
Protein Chemistry

203749 | NT AENKI Nénj I NEgnl 6eJnd x X X | X
Research Methods in Biochemistry

203751 6eJnogNEel Ji1 NI ol I KO X X X
Computational Chemistry

203752 I NOKRET KT NELQeélrESdeKNDr | x X X X
Electronics of Analytical Instruments for Chemistry

203753 ENKIF NI Ok NENKGeéenj Il 6gNEI| x X | X | x| X
Critical Readti@ritingnd Communication in Chemisti

203754 LT NT NOkNG6) KOEKJél Ji NI 61| x X | X

Statistics and Computer Programs for Chemical Re
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EKNT I T 1 NN PLO| PLO| PLO| PLO| PLO|PLO

203756 LI KKTTTnES NOK N IKMEE § & NiNjn| x X | X | X
Hard and Soft Skills for Chemists Tssigtaiishghin
Chemistry Lalyorator

203775 ENKINkAEI HNO GI NNOKNLJT n x X X
PolymE&haracterizatrah®roperties

203776 1 F kN6J I KQeéel J6r LNI X X X
Polymer Composites

203777 I F k NOJF KQoT kI h( X X
Polymer Blends

203778 ENKOLRNrFIJLKN] &FEI FkNOJ I x X
Polymer Degradation aatibBtabil

203803 L3T F KN6F3éeJnOk NENKLAEDSé x X
Stereochemistry and Asymmetric Synthesis

203804 6eJnél ELNK] KNEFTOLOT I 6 K x X
Chemistry of Hete@myglmunds

203805 6eJnLnoénj | OkNel NJj Ar Ef| x X X
Green Chefaisthpustainability

203806 6K NI KNI GNgnal I NI' T Knj QEI| x X
Organotransition Metals in Organic Synthesis

203807 6eJnl NI'TKnAnj QURLNEAKk OOO X X
Physical OrGaeimistry

203814 6eJnék!l I NI T K@Aj qo X X

Organometallic Chemistry
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EKNT I T 1 NN PLO| PLO| PLO| PLO| PLO| PLO
203831 BEIFKAANST gl 1 I KNSJ T KA( x X X
GDoordination Polymers and Metal Organic Framew
203821 cedJnel I TTAJOO X
Quantum Chemistry
0.160 6eKELKOGONEOKNIAIT KENKN] I x
Molecular Structures and Interactions
203824 i KNELNLT KQO6gNESeJn X X
Chemical Crystallography
203825 | KRREKHQOGNEGJI O K E nKCETiNi X X
Molecular Phenomena in Polymer Science
203826 FnHETI 1T Kk LNLT KO gNELT NT NO| x
Statistical Thermodynamics
203827 L6)] E61 KLO6E] | 6GNEG6JOKENQI X
Molecular Spectroscopy
203828 ENKLAEOGEe KNNI gqOk NENKI Nk x X
Polymer Synthesis andzatlaaracteri
203829 LIT AT NéFrEI FkNO6JF KOk NE| x X X
Polymer Properti&ssang
203831 6e6J06J1 KNELQOT DRIFET ©I L{ x X | X
Introductory Chemometrics for Scientific Data Ana
203833 L6] E6T KLGE] I T NEENKI Noeéel x X | x | x
Advancadalytical Spectroscopy
203838 61l el NeENKI N6 e KNNT gL SNTI | x X X

Analytical Techniques for SurfaceCimar Siteicaation
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EKNT I T 1 NN PLO| PLO| PLO| PLO| PLO|PLO

203841 6ij gl ENKOGNEgGgnHnI 6eJnoO X X X | X
BiocheraAspects of Nutrition

203842 gnl 6eJnél ES] Nr I 6 Gk k QO X X | X
Biochemistry of Membranes

203844 gnl 6eJnél EEKhI NIl éxknl NE( x X
BiochenyisfrNucleic Acids

203869 Al 861 6kNIFELKKI NESG&Jno| x X
Selected Topics in Chemistry

203879 Al 861 6kNIFELKKI NEG&JnoO| x X
Selected Top@isamistry

] KNGGNI Ni T 1 Q

203797 | NTJ NI Nt T1Q)] KNGGNG I X X X X X | X
MastdrThesis

2079900 | NTJ NT N1 17 Q] KNGGNG1 X X X X X | X
MastdrThesis
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5 _ Combinatorial Chemistry o 5
GENT I T @aiirer INGISHE jRi NI & ngt TEg 0L | T ]

_ ové_JﬁéI- JINOGITFOoKA] koT DRI ET ©1 OF kn EI
TNSGTTFHOKA] kOIk NEENKOKkNGST éT NEENKLAES
LAESEKNNI QLNKGJ 6k EnaEREKINNG IO I B Qa
58T T AQLSNI KAT ENKLAESEKNNTI gOT ¥ L NKk Nk N

Introduction to combinatorial chemistry, principles in design and synthetic
deconvolution and encoding technigaes tecimtigles el synthesis, solid
phase synthesis of oligopteasesyiitthesis of small molecules, analytigal methods
phase synthesis, supported reagents in solution phase synthesis, recent literatt
chemigtr

[, e2p30m 620& ) « NT ij AHAQT KKJ g Nlo2e4
Natural Products Chemistry
OENT I 1 @aNdrerl INSIoEE!Rri NI I Erpll IEg 0oLl |1
53 OT T I ekl al r]l Nj ijOIJNOgAl LAESEKNNT C
Secondary metabaggath@sistent research in natural products and their
applications
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Concepts of phytochemical analysis, extraction methods for plant vola
methods for agueous samples, extraction methods for solid samples, chromatc
for sepavati of volatiles, chromatographic techniques for separation of r
drromatographic techniques for separation of chiral compounds, derivatiza
separation and analysis, spectroscopic identification of phytochemicals
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|, éeJ, O E6NBEGED® KNI QL NKIF NT 13808] qénRI
Advanced Organic Synthesis
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I-  EGNOohgnAnl OKNKARAEGAT Ok 6h KST 0 KgNAT C
KNDIFELKKE&ENEI NKLNKT nNEf OElI | Peé&ni Al
Synthetic plan of target melectiNgy in organic synthesis, formation of ca

carbon bonds, reaction of various organometallic compounds, protecting and

oxidation and reduction reactions, hydroboration and organoboron compounc
reactions saldoben current literature

|, 29®03009 L 6] E6T KLBE] | TNESeJnI3®eb1l Kinj Qe
Advanced Organic Spectroscopy
OENr I T @alireri INGIoE[;Rri I‘gll Eirpll IES oert I
ENKI NG é&KEL Ko NE&N GEN N KN KNI db | KR @ TKHOLL: @ Bk
T Nisgekn] KAQOJEST T NEoKSE6GOT T GQLd| EST KL
Structure determination of organic compeuisitide sihesti@stopy, infrared
spectroscopy, nuclear magnetic resonance spectroscopy, mass spectrometry

|, AR03013 ] GNENKN] NOKkNEk cET NEI3BOST T Knj a
Inorganic Reactions and Mechanisms

OENT 1T @&NJréerl INGI6H jR NI E gl TEg OelL | 1
Gkl kOANNT KKRENGBNEGTBENENKI NEk B ¢
T NI GKENKID NENKOT T Tnhrél ELNKO g RERNKSF T
KnNE] GNENKN] NI NEGéJréh] LNKOGNEGSOI T &

0

ENKj] ©NJ I NO K RET KI 1
Chemical kinetics and otherarapwetarg m the determination of mechanism,

of inorganic reactions and 1®abltinisiorsreactions of octahedral complexes, sub:

reactions of square planar complexes, chemical catalyses by transition metal c

in orgametallic systems, electron transfer reactions

[, éeJ, 052 NdKI I XK/IOBT NEseJnl T REOBKA] q
Comprehensive Inorganic Chemistry
SENT I 1 @aNdrerl INGIoE[;Rrj Nﬁll H gl IEa oeLl I

oeKELKeNEI NT F JOO6eKELKONEOKk NI Al T

KﬁhnEgnI OLIJINT K6JOKENKOT NT nOkNLNK] K
Atomic structure, molecular structure and bonding, solid dtasebemistry,

oxidation and reduction, moleculéteswiemeinys and their compounds, current tre

In inorganic chemistry
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l,éeJ, 5/ 30&G]I NELD'| ES6TKLSE|] | ag@oBednl I
3 3 pgctrosooplc Methods in Inorganic Chemistry
OENT 1T @&NJrerl INGIOH jR NI E gl TEg 0oL | 1
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6E] | OOFNOKRET KFT ') Nl K6 GOT 1 GaLo) Eol
L6)] E6T KAIGKEY J TOOTQ QKON IENT KENKSO KB R] | 671 1

Group theory and the character tables, vibrational spectroscopy, nuclear nr
spectroscopy, electron spin resonance spectroscopy, electronic spectra of inc
Mossbaspectroscopy, mass spedifbraetion methods

I, éeJ, 5/ 5@d0OKkNENK] KNj nET qQEgmHT T 6T | K
Chemistry and Applications of Batteries
OENr I T @aNJreri INSIoEURri I\@II Et'rpll IEa oeLrl I
ij NI KoIGJKeKIOEoeIJIJi N6eJnoOT ToT FKiar] ¢gJij
] K NJ r]EI (]]CEgeOKNeeI el KKNI nEheNI el NJ | k
K Nh L€t F 6o G NNKE 1D 6 OORO
Overwemeta‘ctrocherme&tprlmary batteries and second@ithibeittaries,
batteries, applications and safet@fplitieinionmtteries g@xeration batteries
&olidtat@netabn, metallfur, metialbatteries

| , 74803718 6 e I A OKNENK] KNj n ET Q)] Q20& NK
Chemistry and Applications of Photocatalysis
OENr I 1 @aNJrerl INGI6E jR NI E gl TEg 06l | 1
I DRT gNT & I EEN KaiRIBaNTo Min B o IGNENKNE Qb § O E
ENK] KNj nET Q] GNENKN] N6 KnEOGNEOLE
Fundameraflphotocatalysis, development of photocatalysts, photoreact
photocatalytic applications
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|, éeJ, O5pB20&@IESMT ANl T NT T K j3E6
Chemistry of Inorganic Materials

OENr I T @&aNJrerl INGIoHE jRq T E gt TEg 06l | 1

(AL hnl T GE N KA EGGKN KNG nAE TN T & KIf N EN
TNNEf o1 Dr ENKI N6eKNNI q6eKELKONEOGS éK

Inorganic matandiheir applicayntisesis of inorganic materials from reactar
various s@esgration of various analytical techniques for structural, phase, r
thermal analysis of inorgasic material

|, 2R031 I nHI 1 K LNLT KQogNEseJ
Chemical Thermodynamics

3

OENT 1 @aNJrerl INGI6E jR NyTI B rgl TEg oeLl I

OE oL FphJeT NOI KAEENIT &1 E] GNENKN] NG ¢€
ENKINenNeéeET Ar L Jmr «dea B NN K kNN ] EENTE K] RPES
El ENKI N&nhj
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Ideal gases, chemical reaction energy, Ideal solutionsetiitelgtdutions o
solutions of strong electrolyte, determination of equilibrium comsstatipotyweak el
topics of current ireceapplicatid@hewhodynamics in research

|, &332 &kl 1 Kk LNLT KA6eJdn 3306
Chemical Kinetics
6 ENyr k1 @aJrerl TNGIGH jRi NgTHE gl TEg OOL k1
I nT KN m&ﬁKNNbGNENKM¢E KégNEéKTl
| GNENKN] N3 K RikOTgialr g é(WlEuNmmgcﬁ}@iélﬁﬁw
L NKK NKN] OENKOKNE] GNENKN] NI NI NT 1 AT T Q]
Rate of chemical reaction, analysis of kinetic data, experimental methods f
reactions, kinetic theory of gasses, reaction rate theories, some typical gas pha:

in solution, heterogeneous ialysisemdstry
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oeJnceldJJt N 0284
Electrochemistry
N[Jrerl TNGHOH R NTHE rgH TEg OOl | 1
gNIi TNEeeITNEé'jnmUU+NOLnEIC
I Né Ik NleeK®DICREd 10K diEice®@t NOk N& kT 1
TITENKOEJIR eIt N

Some fundamental laws in electrochemistry, potentials and thermodynami
of ionic interaction, the electrical conductelgoralgtetieslettrical polarization an

the kinetics of electrode reaction, applications of electrochemical processes

|, 2R0303

~

|, 2&346eInl Nl 0éekin] KOk No e IgERI I Al

Nuclear and Radiochemistry
OENr I T @&NJrerl INGIoH jR T E gt TEg OOl | 1
EAJIATTi NI KARELAOKNI NI ceékhQERIINAT
T NIl 6ékn] KAQOENKI ARENKO] nKAELAT Nf 6ékn
| GNEKHOQENNDé e i KRGO NRHAGERBNKS gNRI 6 |
mrééoilEnjjﬁTTKnEtﬁOENKiNéeKNNrmégr
FNLA] EAJIATT i NI KAELAE ENKLNEI NhONIT T

Radioactivity and rdésntagioactive decay, decay modes and nuclear r
measurement of nuclear radiation, nuclear reactions, chemical effects of nucle:
energy, nuclear reactors, nuclear fuel and fuel cycles, production of radionuc
compounds, radioisotopes, activation analysisyabtedysigjuet) Xnalyses involvin
radioactivities in various fields
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e J2m03725 6 eJnel kkl ] haldk NI DRI j336b
Colloid and Surface Chemistry
OENr I 1T @SN Jié TN OBl mING En& HTEBj] O L |1
TTISNoEnrJIEnleIKKI]hG]O TnlT N6 g NI
ENKk A E]| éHNdGH jNH\l@H GEN]I &Ik ¢ [ o RO M T’
& E&I KIGT @ N 1On J j&nl LEKON IKIInO\{]EEeeI’hEE'fEeJlFiG\ DéGE
] GNENKN] NI Ni NT1 AT 71 gQOOKkNsT éTl NeENKI Nk
Introduction to colloid, kinetic properties, optical properties, electrokine
rheology, characteriz@atomi®ids using different techniques, colloid stability
measurement,jgaicdnd ligdid interfaces;dmjiddnterfacesigsslithterface,

chemisorption, heterogeneous catalysis and surface characterization technique

oL
N
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ENKI N6 e KNNT QT NEcelJIJt 9264
Electroanaly5|s
NI rerl NG HOH R NI B ngHTE§ OO L | 1

71 EntT I:T)IG«IKI\GI'EmN(N NS AR EENDEK Bl 1
I T K kO Gl 63367 | K- RECKESNI KT | KNASOESKI Nk
81 6TKLOE1IOOKNENIiNen11

—_—) - O§ — -
|—- g

Review on electroanalysis, cogdlyanmetru and potentlometry, electrolytlc |
and coulometry, amperometry, polarography and voltammetry, stripping analy:
impedance spectroscopy, and current resear@rantelediroestaigsasid applications
of son&ectroanalytical techniques in various analyses

|, B8&03B4 ENKI No e KNNI Tl NEoeJna®epi NT née
Chemical Analysis by Chromatographic Methods

6 ENyr k1 @aiJrerl INGIGH R NTHE gHTE] OOL k1

Il k] gn Ok NENKFI NLij NI NTarolr INNLI&FEE
INGOHBKNIBI) E6GT K6JT K Ok Nél’ NFOoJeLN_JoNoEIoE[kKI
| GNT AT NENKO éKNDr F EJNET NEGS éeNdJANSN KE KKNNH
gT NARE TAal ] nNET nNET

Theory and optimization of chromatographic analysis, gas chroma
chromatograpiass spectrofﬁ&gw performance liquid chromatography, and |
chromatogriphys spectro@etciice in chromaifstpments and application of
chromatographic techniques for the analysis of some compounds in various sa
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|, BR03B5 ENKIi N e KNNT guRDRRO0REeM| T KNGO
Analysis of Foods and Nutraceuticals

~

N[Jrerl TNGI1OH jR NTHE gl TE§ OOl | 1

<o

FEeQ] KNEFT F NI B K& EMNKI Rifke b Xak o
e NKQ6T et (j)h KT 0oL el & OOk N6 T 6N OENKK NI é
Ok NT NENKNBOERBMNKk@el NJoeKRi]ht I EGNSh ¢
6ij g7 NENKOk Nek NT NE

Composition of food, nutraceuticals and human health, general analysis
carbohydrates, fibers and ashes, chemical analysdsofnsttugr@rtahgr@lysis of
micronutrients and nutraceuticals, analysis of oxidative stress and bioac
applications for health, nutrition, and clinical purpose

|, B8@03B6 L NKNL SNeé n GIE @GAGO NS 8308 NI
Essencehimalytical Chemistry

r 1T @aNiJrerl INGIOE jR NyTHE gl TEg OelL | 1
uNmK@ENKl@m@KNNHmeE&bN@eKNNlQ|N

I' NoeKNNTIal ni 7 nNE& KNEOENMJeh&T(kEdNeIﬁ]é?ﬂEINy

ENK] KN] n EIo@]CEéBIBQ\IgKmIEEBJKINNmNNEKN;I et q

Overvidfehemical anastsiss in chemical analysis, sample preparation tec

for real sample analysis, data handliagaigsthessiicglcomputer programs, chernr

equilibBipénciples and applications in chemical Spiysidesiteatibapplications in

standard methods, analysis by kinetic methods
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|, BB&R03B7 T 6 6 GI 8 Gl KO 2204
Blosensors

i NI KI Jet Ecel oI- 5GI &Gt K(]]OI Al T KI 8&8RAT
ﬁE!HNéGlNNeIEmTéré | IKmOInLhnTNo
T 6l 0GI O0G KG]ogNEENKeeNCETl'Pe &gninl O

Overview of biosbiseceptors, transducers and detection methods, techr
characterization of biosensor, nanomaterials and biosensor development, cas
research and commercialized biosensors

|, BRO3BI ENKI N6 e KNNI gl NEoeéeJn&serl I OF
Advanced Chemical Analy3|s

6EDrIT@MUmHWGMHmde et TE§ OOl | |
ENKLEART T 1 DRT § NI érEéTléNhENmobmé

Umwmmp KEGNnT o1l gnl OO ENKI SHUKEUNOOPRI Dk

I AhT NenRT ENIGNERNENRKRIOEGe KNEHOGNES & I
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Extraction based on partition concept, high performance ti&Play€r chroma
fieldlow fraction&tBRcapillary electropfidtasiomation, newly developed technique
and green chemical analysis, chemistry in test kits

[, éeJ, 052kBa@GA1D20 1 Ok NENK]| KRBOF ET
Plant Biochemistry and Applications

~ ~

SEDy I T @& jrerI'TNél-()E[erfI‘gTI-E[réI-I-TEEj oeLl I

gni séeJnel EENKIN] EEOk NLAESEKNNT q
EKNTY iTENKoJOlTr NGnJ Ok NEKk eEENKeTl T e
6KKKNI OEkeET NEgni oeJnél Ei Dggr]l EI KnE

Biochemidtrgsgpiration and photosynthesis, plant adaptation to changes in
essential features of plant metabolism and control mechanisms, plant hormone:
gibberellins, biochemical mechaaisresbipteasts, and geneatitgeogpiaets

|, éeJ, 0591 0&GJO% N1 j N 3BO6
Enzymology
6 ENyr k1 @aJrerl INGIGH jRj NTHE gl TE§ OOL k1
KNBIGCHNKSeJnel ESI I eGJ qOé kH N KA TNKA TKJ
LIT AT N& FEDS 1T Gl ENGEId ds a audse O @Eém&béﬁ
i KNT 61 T ceGJ QKENNAKA]T K- Ngj T nLEN T GESKI KT Jo&Q INThQEET | Gyni
6l é61 6kj nolT GJq

Chemical characteristics of enzymes, kinetics of enzyme, engyme catal
preparation and properties of synthetic enzymes, genetic engineering in relatiol
developments in enzyme technology, large scale industrial techniques of en
industrial application of enzymes, safety inyenzyme technolog

[, éeJ, O5320&8@1 E®2XT Al 3BO6
Protein Chemistry

~

OENT 1 @&lJrerl INGIOE jR NI E gl TEg OelL | 1
TTTIT6ERrjI EnvoedneétlEdr | el haOk NG |
ENKEKﬁTtOnt@WNEMKrﬁwTwmé&KEE@&AEéFE
EFES) KTAT Oel NJjATl jI 1T &FEFNTIFJOENKDSEé k
AT T KENKN] NOk NI ki AT &8FEGS] KT AT Of NLT E
ENKO® qQOk NI nT LNIEKKIOOT I 61 ©J &I T NeT &1l

Reviews of chemistry of peptide anddpnaesionitestructure, protein folding
theory and experiment, protein denaturation, folding pathway, and prediction o
methadapplied to the study of protein structure, protein dynamics, atomic fluctus
motions, and triggered conformational changes, methods applied to the study of
and dynamics, modern protein engineering aeddasaspudaed) ofgroteins used
in medicine and industries, future trends of protein chemistry and applications



| ,eJ, O52 NOKENKS NE'W] T NEgni o asden
Research Methods in Biochemistry

OENr 1 @&NJrerl INGI5E jR NI E gl 1Eg OelL | 1

<ﬁxﬁTTrTENK|rEOTTENK|hK|ETNEgﬁi6
6] KRJ 181 A] T 1 NEgni o6eJnOl kNEENK&LF EEN
| Eed KNEIFITTNEgni 6éeJnél Ed GW xed] EN KN 15/
6] KT AT 6h] 1T NT AT NE6eKINST EKNIJI OENKI N¢
6] KTnl &I | Péeninl OTTTSNe&lFEOGT el Née ENKI
| No e KNNT gOd T é IBNNKT - N BEEROE & KON @NES INNErg Gid K
rnieerTfnroEnrji eolE

Experimental design steps in piocbipheigifystatistical experimental design
comparison in biochemistry, principle of statistical expmpimensdiodesign for
biochemistry, biochemical components of cells and cell lysis methods, propert
initial separation, protein purification by chromatographic methods, quantitati
analysis of protein, current reseanciseparatiote and purification, introduction
metabolomic analysis techniques, sample and derivatized prejiquadion for a
chromatography techniques, analytical design of biochemical samples, and la
related topics

ijéOSB/@&@ﬁﬁ@NEérjlNiéTrKQ%BH
Computational Chemistry

~ ~ ~ —

6 ENyr k1 @alJrerl INGISH jRi NgIHE rgl TEg OOL k1
ENKIFEOT T 6GNESIJOKENKOKNENKE SNT | H

TNEEKLmLkllgmeJl'PléTETG]rgjwchnKélNJ‘I’TNoTnTOE

OK NI DQT'Nb@NEEEdENNESmeEEﬁmlEKthTK

Ok NLNKgh] GNORENEQKTI nr 0Enrjl eéel EO

Molecular modelling and cplmi@iatianenergy surface and energy optimize
guantum mechanical methods, density functional theory, applications of ele
calculations, force fields and potential energy surfaces, statistical mechani
molecular mecdlamiethods, applications for material and biomolecular design at
the related topics

|, BR03032 | NOKRET KT NELQe EoergBal EINI I
Electronics of Analytical Instruments for Chemistry
OENr I T @&aNJrerl INGIoHE jR T E rgHTEg Ol | 1
uN|Kije|ELNOKRE|Kr|NtheTéejﬁiméé
LA GGNFEMENTKS G KAQOk NI n] EKAQKAT KOBT NE
; T B

E Gl HAKT
@UUiNOIﬁIMﬂUW ING e RKANKNR EJO 6 k
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Overview of electronics in analytical chemistry, electronic devices for anal
processihgignal from transducers and chemical sensors, data recording, contr
by electrical methods, examples of applications of electroni@nuh praakitieal cher
on electronics of analytical instruments for chamyisifysant faioniglatianalytical
instruments

~

|, =2@. A5BN1 KlnNTGKNENKéehj|“@ﬂ@iNuNEl
Critical Reading and Writing, and Communication in Chemistry
OENr I 1 @&lJrerl INGIoH jR NyTI B rgl TE] C)et F 1
gT“hérEprquee|JoKo NiTeéeiNJT NESE
6e KELKONE&I ETT il NJTNESéJnOk NLNENT Ar
L NENT AroERrjl eer EOENKOJUERE @lil NUR NN E
éeNholRI OENKo&n] T 7T el NJI NGgNENKT NEoeJ
| NG NENKOENKT SNoLT Ij KkENT i NéenjheljiNeé
I NEIT NgNENK

Types of chemical infandieraturstructure of chemical literature and critic
reading, differentiation of facts,ai@valoason of different types&tajlispinions,
usage in chemical literature writing, writing oftreappabpraatfueterences,
oral presentation of nesekscim English,pgrese&tatainresearch works, ethics in
academic writing and pr@sentation

|, 282 A5B2NT NOkN6| KOEKJIel J o871 | KQL S
Statistics and Computer Programs for Chemical Research
éNJrerI INGIoE[;Rrj I‘gll B gt IEa oeL 1
§ 1GeFELT NT NEAT ENKI Nénj T NEG
‘ﬁmﬁ@méa J @Bg @Il BN KT HNEIL
6|DrrENKéSNTIHOENKI
| O I Drl ENKI SNoLT F&elJokOOk NE
Importamof statistics in chemical research statistics for data analysis, pol
estimations, hypothesis testing using statistical methods, data science in cher
office computer program, using con&iMecagbcotatona dmalysis and result
presentation, using compugsiofogpare figures for scientific data presentation, a
computer pragjfeabpreparation of scientific presentations

OENYr 1
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I, @MBQEBNKISNENIEﬁTLNKééjmﬁMNENKéﬁh
FT nNEJRDFI NG
Professional Handling and M nagement of Chemical Hazards
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Overvie®@lmémical laboratory safety, emergency planning and emergency
cheroal laboratory, managing and working with chemicals, management of we
biosafety

[, eJ, O531K0KNI. NHBENDIKKHOK #E & E@RY n NI
COENBMGHOMGNT AT NENKo e Jn
®lard and Soft Skills for Chemists Through Teaching
Assistantship in Chemistry Laboratory
OENr 1 @aNlJreri INGIOE jR NTFE gl TEg OOl | 1
I

ELPEGTTLDrIlKNEITENKLDrILNKGI%
1 "BHIhé NDel NEGeJndr Nrl EGGOEI I 6 E|
61RTjoegnijurT$TrerE1GNTﬁTNENKoeJﬁ
' ©F E] GNT AT NENKdeéJn

Media design for communication in chemistryutataratony, coenmstry
laboratory through role playing, chemical techniques for use in chemistry labor
and soft skills through being teaching assistant in chemistry laboratory, analy:
lesson learned from exjpebemgeeaching assistant in chemistry laboratory

|, e, O ENBENKHKHES HNSGGI NNOk NBBoB AT N& I E
Polymer Characterization and Properties

OENr I 1 @&lJrerl INGIOE jR NI E gl TEg OelL | 1

T KKJgNT NENKEL MEG&aK M NMING I H &KNHEOJ I K O E N
éKNoeKELKeNEenKuNeelEurKNoleQOrnrﬂ
I SNEres6LTi] KOLITnT NOGNEEKk&I E1 I k NOJ I

The natuof polymerlc materials, polymer synthesis, polymer characteriza
morphology and microstructure, temperature transitions in polymers, polymel
stabilization, polymer mechanical properties, new developmedisatgradysners as

|, 78d 77 | Fk NOJI KQelJoér LNT O 306
Iy er Composites
OENr I T cd&N Jié iT Nl 6Elj BING IEi
[ NILSNenGOKk N& Ol
NoJl Kael 3oL I
61 LNT OOk NOT | 1] & InelEl kNG
Importance and advantages of polymer composites, polymer matrix, ac
preparatinethod pblymer compositesjrifioeced polymer composites, characteriz:
of polymer composites, applications of polymer composites, and modern tre

composites

([®N ¢
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|, éeJ,5550&N805 K671 k1 h qO 3306
5 5 Polymer Blends o 5
6 ENr NI edgNJredBNaI-GENj I g+ T &1 Ej OBL k1

CK I 1A GipN engd 1o LONKEKI N koeth] o1& 1 KENGH KIS G |
OK NENKI NKAE| HN3 GI NNéF Ei1 F k N6 J |
Overviewahted to polymer bm:rdizls for polymer chains, thermodynamic:

binary mixing, phase behavior of polymer sqlolyoms; pohgpesdibility, phase
separation of polymer bleatlsppadarharacterization of polymer blends
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, €], 55&EQKOLDF5GLKkN] & E1 | k8BS KOk N
DO0000 09m@®@m®mm|mnboooooooooo
Eny I T @aiJrerl INGIOH jRq NTHE rgHTE§ OOL | 1
ij NI KN K@&LMEr F JLkN] 8FEr FkNoJI KQOENKSG
LK Nj O gNEEKOENKoLDrIJLKNJTNEgnIuN|OO
Overviewolymer degradation, thermal degradation, photodegradation, me
degradation, biological degradation
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|, éeJ, O5TMO&0 NISHMANT LnE| NT NEBSEBOE J i O
Graduate Seminar in Chemistry 1
OENT I 1 @aiirer INGIoE[';Rrj I‘gll ETrpII IE§ 0oLl 1
ENKIuN[KNJeINJEGNIFIGNIDEHENKNNp
el NJEONI I'T ©eNENI I Nénj Ok N] PGI NEI ENKI N
Discussions of recent advances in various topics in respective branches
reports by graduate students on research problems

|, eJ, OT®Od0 NIS®HHNT LnE| NT NBEOE J A O
Graduate Seminar in Chemistry 2
OGENRNI k1 @el\llJrerIINGloE[erj I‘gIIETrpIIIEa oeLrt 1
ENKI ij N] KNJ éil NIJEONI I'T eNT NEENT I Nén
el NJ EeNI 'T ©ONENIT | N&gnj Ok N| PGI NE ENKI N
Discussions of ageenices in various topics in respective branches of chel

reports by graduate students on research problems

|, 8003603 L 6T I KN6I 3eIJnOk NENKL 98 é KNNI g
Stereochemistry and Asymmetric Synthesis

6 ENy I T eedJrer INGIOH jRY MIFEEHTE] OOL I 1
oeKELKGNEOKNmIoGoJIK NGnJoLdT I KNG I
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Structure and isomerism, stereoisomerism, chiral molecules devoid of
properties of stereoisomers, discrimination of stereoisomers, determination
configuration, principle of stereoselective systHiestée dwstleeses and
enantioselective syntheses

|, 80&03804 6 eJnél ELNK] KNEIT 6t 010298 KeGeé k N
Chemistry of Heterocyclic Compounds

OENr I T @&NJrerl INGIoHE jR T E gt TEg Ol | 1
ENK& SNOT EQ KKNNESNj K LOAERNOKES KNI CEGY IO & INOE L I
KoeGék NEET NAl EI' ONFNT 3T ArJnotLtol F 6KIE
KENTFJILEE T KX I

0
6 CF BINK IKJ\HELKmlir@EElonmeGesz | Nt
LNK|] KNEKieGe &« NEET Nh T EI EI MJNroumNEJlmécuo
e K NEe(l]ri\IrhCl)GEKLM\IoJe RhFNTFJOENK] KNj nET Q6 Ei
Classmcatlon nomenclature and ring synthesis of hétexomiedcompout
heterocyclic compound with one hetaeratmrediveterocyclic compound with tw
more heteroatomsgsikered heterocyclic compound with onenhetebeatom, si>
heterocyclic compound with two or more hetieng@nonsewhesebered heterocyclic
compounds, applications of heterocyclic compounds in current research

|, 2003805 6eJnlLnoéenji OkNeéel NJj] 92087 NI OO
Green Chemistry and Sustainability
OENr I T @aNJreri INGIoE[;Rrj NI;II E[rpll IEa oer I
j N1 P@IJJneIJnEoenj | Ok Nei NJJ h[ E] NI OOMK T
ENKOS KN E[ GNENKN] NE 6gNEceJnlLnoéni [ Of
OvervieWgoéen chemistry and sustamalditye starting materials, reagent ¢
orgacsolvent replacement, catalysis in a green chemistry context, alternative

reactions

| , &6&036806 6 k I NT KNT GNGAnT O 00OAOOEmEl 6 Jnt
Organotran3|t|on Metals in Organic Synthesis

o} ErJr F T @eNiJrerl TNGHOH jRr NgTHE gl TEg OOL k1

6 éK LKGNEOKNlnITNEILNK[KNEI 6T NI
T KNT GNgAT FNTT KA] aO] GNENKN] NEINDPECEG]QTﬁ@
ENK[EKI\NI@Lr]}EGIWJonIINoI\EeII\[KKGNEINKI KNj] n@&h g C
6l T a6kl NT KNI GNgaTl FNITTKGJ G]gT NhlRrl O

Structure and bonding in organotransition metal complexes, elementa
organotransttietal complexes, alkene funchodadipptications,+carbon bond
formati@nd applications Jeiarbgen bond for@adiapplications, olefin metathesis ar
applications, and miscellaneous organotransitiangaeatdisymagents



|, 80®&03807 6 eJnl NI T K
Physical Organic Ch

OGENr 1T ceaNldrerl INGI6H RN NyTI
éelj'KTMEE@HiuKLNmuKmoolKelEljonc
Ol | eNhuc;m“e‘ég NeeE 6 E&k ppBOOl 6 G6T | Bl ENKI
&l E] GNEN NJNOOENKéKnE[GNENKNJNﬁh]Ek
LT NT NOEOL OOOKk NENKGS&ER] T ExeE& I E|] GNERNK

Thermodynamic data, kinddgtitlestat eﬁects and lirearfygeelationships,
basic mechanistic camutepts effastdppes in labeling experiments, characterizat
reaction intermediates, catalysis by acids and bases, lewis acid catialyst, solve
effects in the gas phase and writing organic reaction mechanism

|, &1&038M4 6eJndéklFNTTKAj q 3BO6
Organometallic Chemistry
OENr I 1 @&lJrerl INGIOE jR NI E gl TEg OelL | 1
i N1 KD J & rERGETRE®EN INN K KGN E1OT 6k I F NT 1
TNT nl Kk AEO] GNENKN] Né&F ELNK] KNEIFT 6kl N
An overview of organometallic chemistry, ligands in organometallic compca
metals, orgatatime compounds of main group elements, organometallic
organometallic catalysis

[, éedJ, 06/ BORIOKABNSBT gnlT 1 I k N6 J®edq Ok N6 é |
Coordination polymers and metal organic frameworks

OENr I 1 cd&dinNJ @Il FEI[g}INlI EMNEjl @8O |

i N1 I6leJaIKEh NST gnl 1 FkNoJI KAQOk N6 é KE
I F Kk NOJ I KAQOKkNGEEKERKN] RKNINI NNE &5 § qbn «
I NTTKAj] QoéeKnNr I EINEFE ENKFTNT Nj Ok NENK
LNEGEeKNNIQgséel F KGQaNoT gnl 1 I k NG NIK&OK &
Bt KG]hNoI gl 1 F k NOJ I KQOk N6 éKEénNj 6kl N

Overvievi@obrdination pol§dR=€d metal organic fra@vEEgksortant
coordination chemistry of CPs and MOFs, intermolecular interactions of CPs
descriph and design of CPs and MOFs, synthesis methodologies of CPs and M(
in structural characterization and basic properties, case studies
|, @®03616eJnel TTnJ 35306

Quantum Chemlstry
OENI I T @aNIJ
' N

1Jre g 1
o emNTLNLT KQT #r 6vlv5~r“1u,rvjwl ¢ 0F EODE I HODBIOIC
ENKSexkBIBDT b n OoigaNENd)ENOK |kK N INER @ Lnad |OE T
66 KELKONEG J ANKOEKRED KN K NENTQIOR6 e KEL KONE
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Related mathematics, review on quantum mechanics, linear magtion and he
rotational motion, angular momentuntegrougubs afyapproximation, atomic spec
and atomic structure, molecular structurelecaifounlatgiruoture

| ,ee@ 88 GeKELKONEOkNIATT KENBAI§ NKNh AT
ooooooommola)etm@ma@@@ooooooooooo

Tl( J—

I K Nj LOI ] CI]EK NEOI AT KENKNJ] N
1 6 KkJ r“lel E6JOKENKOOIT6eKS6IGKENKOG6IJ0OKE
Coordinate systemgabtpacameters and molecular visualization, covalent
mulieentered bonding and hydrogen bonding, polar interactions and dispers
electrostatic interactions, molecular conformations and topologiesemialgromolec
am nanoparticles
| , 8@&036824 | ' NET KA gNEG & J
Chemical Crystallography
OENr I T @aNJrerl INGI6H jRj NI E gt TEg Ol | 1
Tk!gﬁéKNéTiéNhTNEjK LNLT KQ@&I T KN
ENK] KN] nET qQEj§OE&l ENIT I Nenj Ok NI nT LNI EK
Crystallography theory abrcappéipation in chemical aspect, crystallogrz
techniques and instrumentatiandrieskestcial applications
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|, 8203850 KB NKHAO GNES IO KENnK ERBONT ] NLNL
Molecular Phenomena in Polymer Science
6ENy I T @aJrerl INGI6H jRi NTHE rgH TEG OOL | 1
|nH||KLNL|KmbNEENKbEN6erNN 0T KBEI
I F k N6GJI KOk NI I k NGJF KQeT k1 h
Thermodynamics of polymerization, viscoelastic behavior in solid poly
solutions and polymer blends
|, 8&038r6 I n HI 1 Kk LNLT KQd§gNELT Nio2e4
Statistical Thermodynamics
OENT I 1 @&NJrerl INGI6H jR NI E gl TEg OeL | 1
oIIoTK[IogNELlNTNQIKnEENKoIIoTK[I

aw

L OENNK & SNk E6J 68 B HGkkEENKKD KKNN | nnEE T AMKI i | NJE
Statistical entropy, maximum entropy principle, statistical mechanics thec

to ideal systems, statistical mechanics and molecular modelingaagplications
biological sysitathsther contemporary fields
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|, %0387 L 0) E68 KEWEHKk 0 g NE 0284
Molecular Spectroscopy

6 ENyr kT @aJrerl TNGI6H jRj NIHE gl TEg O I

Ex LNLT KG]oJ 1 KNEGG]OI K | IgM‘uIEc“Kejlq rO]L@C]]GEJoeI
OKEGOT 1 GaOinodol kRE&FEII NOKRET KIFT OENKI

Matrix mechanics, group theory, spectroscopy in quantum mechanica
magnetic resonance, electronic magneticuksaotetoensnaielecular vibrations ar
electronic spectra

|, @2R038PSCENK L AES e KNNTI aqOk NENKI3®e8 n E| HNS
Polymer Synthesis and Characterization

OENr I 1T @&aNJrerl INGIoH jR N1l Erj 1Oeq” | 1

E K EéKNeKllKLNLIKmé-E[GNENKNJNENk
I F Kk NOJ I KGQQOENKSENART I k N6 J I kO ITnNEl rE INGX+
oeKrJrI I ] ON] LN 6GnOT 7T Anl EkKAT ceh ®OENKT
O OOIERIEaMgs and kinetics of polymerization, mechanisms and kinetics of cc
atom transfer radical polymerization, refraggitdataddnimhagier

polymerization, average molecular weight determination of polymer

[, 80389 7 AT Ne E1  k N6 J I KAQORBOE NKT h L |
Polymer Properties and Testing
GEDNRT | | @eNIJnerl INGI6E jR] T E gt TEg 0L | 1
EN lKnrjIO[KEIr]FTIIjOJNCEIII'KNC')jI'KC
|rKNoJ|KqéKNENK|sNE|eoL nj KO
Temperature transitions in polymers, polymer morphology, mechanical prt
degradation and stabilization

|, 88®03881 6e6J06JT KNELQOST DRIFET @08 SNI KA T
[ NTJ NLNLT KQ
Intro ductory Chemometrics forlCxtaeAtifadysis
OENr I T @éaNJrerl TNGIOE jR NyTI B gl TE§ OOL | 1
ENKINééKNNIQeGIJOKINEoeJnOFKhEE

Ol I 61 6J&8l EENKEj©06e6J06J1T KNEL
Chemical data analyses, chemometric principle, applicatiwrenof chemn
status and trend of the use of chemometrics
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| , 8830383 L 06) E6GT KLSEE] I T NEENKI %€ KNNTI qé
5 Advanced Ap 'X tical Spectroscopy
N[Jrerl TNGI1OH R NTHE gl TEg OOl | 1

kT KNERINGH Nkl o] E6T K6I6T 53T Kin Ok NL
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61 I Koa(l IF alad FNGEK d10kT G8- & 0o KmmﬁobelJEﬁﬁkngmﬁm KORGD & |
UNOKhLO)] EGI KL6E1 | O NA A BJTJiNIE kT il NoE1 §Nikk
gnl Lo Emli KD a1 1K' A @ e NsBeari ikl 1 ireIMLLFORA H 116 Q I
KNen O INKG |k RETIRID I 1 1K' &IediIGHILN 38T B dJik Kide i K
6J1 r,érﬁ@cﬁelmﬁéelhmrhb BKARNET OB K N & i) 1Edel #6d1J KK
5 RIGIL' BOKPFKBITKARNI | & JnEAT

Ultraviokgsible spectrophotont@ernvatide spectroph@odhapplicaion
fiber optic sy@iephelometrytarmdimefiyipresc@pectrosc@ertiminescent
spectroscopginfrared spectr@@tmpig absorption and emission@plectioeigtry,
coupled plagptical emission specBORBEEMicrowave plagitieal emission
spectromePOESnductively coupled Hpaasssaspectro@emy Sinductively
coupled plasmass spectroietrys spectra@efySMSdiquid chromatogdaphy
inductively coupledplessaapectradmelGM XDecent photometric techniques with
Image processing
|, 8&036888 61 61 Ne ENKI No e KNNI L $28 KA1 ENK
el EIr DRIQOIO® Ok N6e KELKONE
Analytical Techniques for Surface and Structural
Characterization

~

6 ENyr kT @aJrerl INGIGH jRj NgTHE rgl TEg OOL k1

i N1 KD J&t 6Ie|NeInroEﬁ,IIeGlEOéTéT
OKLOGITQaLSd)] EST KL 6 E[I'(")IREGOKJG]OIJOI
I NGOk REL&EKLBKEDLN TK(]]I NGB Jk LRUED | KB 0 TOK LT &Lk
I nT Nj f

Related techniques ovayidiiraXtion technlque neutron diffractay techniqt
fluorescence spectros@pwn ultravigietoelectron spectroscopy, auger elect
spectroscopy, transmission and scanning electron microscopy, secondary ion n
other techniques

|, éeJ, O63/jQ& ENKSH/NEG
Biochemical Aspects of Nutritio

OENr I T eedlirerl INGIoH jR NTFEBHIE] 0L | 1
TTTSNGijgTl NENKOGNEGgnI 6eJnOLNKEF NI NE

gnl 60eJnoOI KAEENT ENESJOTTI kNGNnJOENKI N

&1 E NI TNKK IFlr ha@l g T KNNETSTLEEN K] n ] Ok N6 J OT T |
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6hi Ltk KQa6IT Oel NJj NnJ ET N I- E6G6JOTT I kNG
Ok N6KéJIJNOGKRETAré&nRI EnT - KQ6Jdl

Introduction to biochemical nutrition, nn'esrﬁst arquinecommendations,
biochemical assessment of nutritional status, metabolic energy, nutritional re:
and biochemical disorders, bitetterhioflavenous alimentation on digestive syst
nutritional metablatismor@dntrol of metabolism of nutrients, disorder of metaboli
to hormone action, possible dietary factors and hormone dependent cancer

I, éeJ, 063 O&EIJH&2 ES] Nr I 8 Gk Kk BBO6
Biochemistry of Membranes

GENT I 1T &a IJnerIINGIoE[!Rrj NIFE gl TEg OOl | 1
I-E'Cl][ KNE I TNEoeJnOoeKELKeNEe@)EOJ

gnil LA EéeKNNIG]eIEIEeCI][KNEI 67 Nr I 6 GK K

6] KTalTnal Kall Qb DO rD,réIéc‘lN(E}{-lE@dx Ewqf Nir E d Gk

Chemical components an@fsteitimembrane, physicochemical properties,
and types of membranes, biosynthesis of membrane components, membr
biomolecules and ions, role®ropneeens and membrane in some diseases, &
membranes and methods for studies of membranes

I, éedJ, 0670 @JKe&2 EEKhIT NI ék i 13008
Biochemistry of Nucleic Acids

OENr I 1T @aNldrerl INgI16H jRi NéIIEEnIOIea_IT
TYTiITrEeq) KNENT &F EEKRT Ni @il WNEDNE

el KAnLOT NIl éknolLOkNOFT GIQFNrTTnardERN

51 E ghi LAESEeKNNI Ged E6| KT il Of kNEENKS&

Review the components of nucleic acid, role of nucleic acids in health and
acid in virus, nuclease and related enzymes, biosynthesis of DNA and RNA, rc
protein biosynthesis, principle of gene manigdation, methodolo
l,éeJ, 064 0&®I D&NT'ELKKI NE 5 é JgoP

Selected Topics in Chemistry
OENT I 1 @alJrer TNEI3HT Ry T E gl

Al e60F 6kNFELKKSERT] I 6T DRIFT NOk K
AT niJENTOINr T Al 86T nNEF O EKNT I T T

The course provides an arrangement of a lecture s#aesopicghia presel
chemistitymay be repeated for a afdxdredits if diffeneics daeked @pics are to
be announced
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I, éeJ, 0635 HO&®I D&RNT'ELKKI NEO & D4
Selected Topics in Chemistry
OENr I 1 @aNldrer TNaISHT R g1 E gl TEg O 6
rni & GI”KDIELKKoEanIEhT I DR

Al TniJ ENTOINDr T Al 86T NnNEFf OEI EKNT |

The course provides an arrangement of a Iectmeeﬂalyestocpmmm p
chemistityhay be repeated for a maximum 4 credits if diffefépi¢opios trdéaken
announced

|, éeJ, O5THNO&WNIN5T75'0Q] KNGGN& [T nij ENT
MastePhesis
6Enr||@mKEKhe|E@qmléhhieeréeKEKnNEo
KET NOTAjT 1 KOFJEAT ENKOLT T nl &
|, 2OR03P9 | NTJ NT N1 T 7T Q)] KNGGNB I'T nil ] ENT
MastDhesis
6ED[II@mKEKhBIE@ﬁNTEhhTéerééKEKnNEO
KET NOTAjlT 1 KOFJEAT ENKOLT T nl &
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