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203708007 AT NEL 6] E6 T KID@)E)[IIICETI@EENFTI
203710 e IR Ok NENK|] KNJ n ET AQQEHS QTEING |
203718 e I A Ok NENK] KNJ n ET @ N & NEKN j
20370 nél Ei nLhnl T XOBIOKAnd] ] ENT
2037010 OHT 1+ Kk LNLT KG]ogN(EodJmI 7 ENT
20370®OT | K LNLT KQoéedJn3 I'TnijENT
2037880¢é J i eelJIJt N oDOorinlj ENT
0.15@dnl Nl oeknj] KQOBNJ d hi § ENJT
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20370000 el kkl ] haOk DORT jnNi] ENT
2037GD WK N6 é KNNT gl NO®IOWwH Mi J ENT
20370 RPKI N6 e KNNT gi NBO®OI A & j7 IENIT |
20373E NKI N6 e KNNT ql NIOBKOWd MIi R IEINK |
O(DOlS_l\M(NLSNenGCEI oeJmi NdaK N NENG|«
203737ei 6 6 GI 6 GI K( 2 I'TnijENT
00.01L ENKI Nc”)eKNNI gl NEd e JTdad RIEIND|
20370I0KE | gnil 6eJn Ok NEBK]|IK M 7 EING|
203743 I T 0eGJ ql NTJ N 1 T nij ENT
203760 nél E6 | KT Al 3 I'TnijENT
O.ODOMOAENKI Néenj T NE@nirdendnq ENT
2037600OI ndgNEeél Ji1 NI 6BF KA nij ENT
203762000 Kk RET KI T NEL Qé BEJ d K 1 IEERT |
20378EONK F nNT Ok NENKS&RE TOHGNEf BN
20378RM0T0KT NOk N6 ) KOEK&EZODDRD @ EINK
20370 WK Nk A E]l HNO Gi1 NBOK NI 7] ETNN «
203776  k N6 JFKQeéel Jé:r LBT T nij ENT
2037774  k N6 JF KQoT kT ha@3 [T nij ENT
20377TENKOS L Nr F Ik Nj & B HdMAJ IEKG
20380 6T F KNS 6eJnOk NENKUI ME g &N I
203800eé Jnél ELNK|] KNEF RO HdINH § EHNEG
20380 eJnLnoén] i Ok N&RW Il mrl §JEMI
2038065 k I NT KNT GNgnl | RO KA jndlEIENE .
OO0 0000108l NT T KAj] QUL REAKGOQP ENT
20381 e Jn6kl F NTTKaj Q3 1T nlj ENT
20381 e F KQh NS T gnhnl 1 F NI J InK qEKNN ¢
On.Oo1@m nel FTTRAJIOO 1 r'TnljENT
0. 16@KELKONEOkNIAT BKENKN] NEKN |
203800 ONE T KG]o@NEééjﬁmOrTnl]ENT
203829 KBRIEKHQ0 g NE 6 J 6 «OBOx EInll NTE NN |

1 F kN6 J I KQ
20382@ n HI 1 Kk LNLT KQo § OBWITNTNN § ENT
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203820 6 | E 64 KEWGEJ K 0§ MOOOINT ni j ENT

203828 NKL AEOG & KNNT g0 OBDBN K N «§ AERNIT 1
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203840 ij § 1 ENKOGNEgn| a8ddd T ni j ENT
20384 ni 6eJné&l ES] Nr I0OBO®KK @I J ENT
2038480 | 6 eJné&l EEKhIT NOBOOKAINNE ENT
203869000 6 6 k NI EL KK IOMWHOI d nid ] ENT
20387 Nl €6 6k NI EL KKIOKBI ddnid ] ENT
I2EKNT T TI NgfRieNB lnnsIBN NG Ng Gj] ENT
121EKNT I TIi NgNT AE®OORDPDOBDOO
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RwncO/,/ O80DmpOqrsbclrOugrf Ok _qrec

Degree requirements 48 credits
A. Thesis
203898 Doctoral Thesis 48 credits

B. Academic activities
1. A studbas tattend the Graduate Seminar in Chemistry every ¢
throughout the program.
2. A student must complete an approval on his/her thesis propo.
the Thes Advisory Committee and the Graduate Program Ad
Committee before his/her Ph.D. thesis defense is taken place.
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3.A student must present at least one work from an entire or pa
Ph.D. thesis inackmdwledged internatenealceon

4?2r Ojc_gr OrumO _prgajcqg*0Ogl Op
must be published or accepted for publaEtimwiedged
internatiof@irn&adexed in either ISI, Scopus, Web of Scier
Pubmed databasgtudent must badtrsired of at least one of
these two articles, wdqciresl toAbernatively entire or a part
ofhis/héesis is GRANTED eitliing patedveh agvaluan
of thReadiness level (TRLIFRO/ARLSification ias@vation
with thReadiness level (TRLOAFRLI®RE)patent or innovation car
be substitued to a published article in a journal

5.A student must submit his/her study progress report appro
Graduate Programraivei@stimmittee to the Graduate School €
semester.

C. Namedit courses

1.Requirement of the Graduate Sch&olglish

2.Requirement of the program
The following courses must be enrolled and granted the Satisf
-2037R3riticReading and Writing, and Communication in Chemistr
-2037%tatistics and Computer PCigrandsdfeedrch
-2037984rd and Soft Skills for Chemisthimgraagisthaship

in Chem®aiporatory
O S71GRaduate Semtzerimisdry
-20389Q4raduate Seminar in €hemistry
D. Qualifying examination

1.A student must pass a qualifying examination as an evaluati
competency in order to proceed with a Ph.D. thesis proposal.

2.A student magkes a qualgy@xamination if he/she fails the first til
and it must be completed within the consecutive regular seme

3.1f a student is not qualified conforming to a qualifying examine
k wO cOrp | gdcppchbOr madthe qr c
Graduate Program Administrative Committee.
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4. A student must pass a qualifying examination prior to entering
degree program.
Rwnc O/, 0080DmpOqr sbclrQOQugrfO _afc

Degree requirements 72 credits
A. Thesis
203897 Doctorghesis 72 credits

B. Academic activities

1. A student has to attend the Graduate Seminar in Chemistry e
throughout the program.

2.A student must complete an approval on his/her thesis propos
the Thesis Advisory Comithittéeraahgiate Program Administrati
Committee before his/her Ph.D. thesis defense is taken place.

3. A student must present at least one work from an entire or p
Ph.D. thesis inaci@wledged international conference.

4.Atleasttwporagaj cq* Ogl Opcjct I r Orm
must be published or accepted for publatimwiedged
international journals. The studentanthstrde dfsioth articles
which must be indexed in either 1SlpfSSojauseVdeliPubmed
databagdternatively, an entire or a part of his/her thesis is GRA
a patent filling number with an evaluation of the Readin
(TRL/PRL/SRL) of 6, or classification as an innovation with
level (TRRL/SRL) of 7. These patent or innovation can be su
a published article in a journal.

5. A student must submit his/her study progress report apprc
Graduate Program Administrative Committee to the Graduate
semester.

C. Namedit courses

1.Requirement of the Graduate Sch&olglish

2®Requirement of the Program
The following courses must be enrolled and granted the Satisf

-2037%3ritical Reading and Writing, and Communication in Chernr
-2037%atistics and Computer Programs for Chemical Resea
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-203755 (Professional Handling and Management of Chemici
-2037984rd and Soft Skills for Chemists Through Teaching A
in Chemitaporafory
-0 . 1Gratldate &eminar in CHemistry
-0 . 1Gad@a® &eminar in @GHemistry
O 871G@duate Seminar in @hemistry
0 SrA%raduate Seminar in @hemistry
D. Qualifying examination

1.A student must pass a qualifying examination hs/aerevaluati
competency in order to proceed with a Ph.D. thesis proposal.

2.A student magkes a qualifying examination if he/she fails the fi
and it must be completed within the consecutive regular seme

3.1f a student is not qualdredirpmd a qualifying examination, he/:
k wO cOrp |l gdcppcbOr mOK _qrc
Graduate Program Administrative Committee.

4. A student must pass a qualifying examination prior to entering
degree program.

Type/208 ODmMp Oqr sbcl r OQugrf Ok _qrcpUqOb

Degree requirénents a minimum of 4® credits
A. Course work a minimum of 12 credits

1. Graduate Courses a minimum of 12 credits
1.TField of Specialization a minimum of 9  credits
1.1®equired courses 3  credits

2037%@ard and Soft Skills for Chemists credit
Throudleaching Assistantship in
Chemidtgboratory
203891 Graduate Seminar in Chemistry 3credit
203892 Graduate Seminar in Chemistry 4credit
112 Elective courses a minimum of 6 credits
Elective courses in Field of Specialization are courses enliste
any other graduate courses in chemistry (203pmiacachave be
by the Thesis Advisory Committee.
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20370CdMbinatorial Chemistry 0 credits
20370Blatural Products Chemistry 2 credits
20370®hytochemical Analysis 2 credits
203708 Advanced Organic Synthesis 3 credits
20370%ovanced Orgpeatroscopy 3 credits

20371®organic Reactions and Mechanisn® credits
0 . 1 Gomgarehensive Inorganic Chemistryl credits
203705péExtroscopic Methods in Inorganic3Cherd#sy
203717 Chemistry and Applications of Baéttedeslits
20370&Mhemistry and application 2 credits
O ORD@ocatalysis

20371@&hemistry of Inorganic Materials 3 credits

0 . 1 Ghemical Thermodynamics 1 credits
203722 Chemical Kinetics 3 credits
20372&lectrochemistry 2 credits
203724udrar and Radiochemistry 3 credits
203728 0lloid and Surface Chemistry 3 credits
203732 Electroanalysis 3 credits
203734 Chemical Analysis by Chromato@anezitdethods

203735 Analysis of Foods and Nutraceutalsredits

0 . 1 Bs&ediceAnalytical Chemistry 1 credits
203737 Biosensors 2 credits
0 . 1 Adtanced Chemical Analysis 1 credits
20374®lant Biochemistry and Applications3 credits
0 . 1 Bn2yinology 1 credits
203745 Protein Chemistry 3 credits
0 . 1 ReBearch Methods in Biochemistry 2 credits
20375@omputational Chemistry 3 credits

203752 Electronics of Analytical Instrumeéhtsfedi@hemistry
203758 ritical Readidfyritingnd Communicafiorcredits
O @OCDEMistry
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203754 Statistics and Computer Progrant foredits
O O OChendal®esea O
0 . E@essional Handling and Managerectedit
Chemical Hazards
203775 Polymer Characterization and Pr8pentaekts
203776 Polymer Composites 3 cedits
203777 Polymer Blends 3 credits
203778 Polymer Degradation and StabiliZatiomredits
203803 Stereochemistry and AsymmetriSymédukiss
203804 Chemistry of Heterocyclic Comp@unoiedits
203805 Green Chemistry and Sustainabilty credits
203806 Organotransition Metals in Orgarfic Sseulissis

0 . 1 Bhyskal Organic Chemistry 1 credits

203814 Organometallic Chemistry 3 credits

203815 Coordipalyomers and Mgaali© 2 credits
Gameworks

0 . 1 @uartum Chemistry 1 credits

203823 Molecular Sanattmtesactions 1 credits

203824 Chemical Crystallography 3 credits

203825 Molecular Phenomena in Polyme3 Suiedite
203826 Statistical Thermodynamics 2 credits

203827 Molepaletr&copy 2 credits
203828 Polymer Synthesis and CharacteBizatiedits
03829 Polymer Propeestisignd T 3 credits

0 . 1 Iétdoductory Chemometrics for Scieificcredits
Data Analysis

203833 Advanabdidal Spectroscopy 3 credits

203838 Analytical Techniques for Surfac@ ancde8itsictural
Characterization

203841 Biochemical Aspects of Nutrition3 credits

203842 Biochemistry of Membranes 3 credits

203844 BiochemistlyioiAdiads 3 credits
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20386%2lected Topics in Chemistry 1 credit

203879 Selected Topics in Chemistry 2 credits

120ther couesly a mmum of 10 &rexlitsO
12 1®equired courses none

12 2Electiveursdbarly  a maximum o©10ctedits
Elective courses gradarate courses which may not be cherr
subject. The students must seek approval from his/her The
Committee and the Graduate Program Adnt@@strative (
before registering these courses. Elective courses in
specialization listé8 mdy also be counted in this category.
2.Advanced undergraduate courses
In case the student lacks some basic knowledge which is n
educatidime student musksom@ advanced undergraduate courses(s)
the recommendation of program administrative committee
B. Thesis

203899octoral Thesis 36credits
C. Namedit courses
1. Graduate Selgpiiement English
2. Program requirement none

D. Academic activities

1. A student must submit his/her study plan approved by his/her T
Committeghte Graduate Program Administrative Committee w
first semester of theentol

2.A student must complete an approval on his/her thesis propos
the Thesis Advisory Committee and the Graduate Program
Committee before his/her Ph.D. thesis defense is taken place.

3. A student has to attend thBdaradwareChemistry every semes
throughout the program.

4. A student must present at least one work from an entire or p:
Ph.D. thesis inaciw@awledged international conference.

5.At least one article, in redeventite ara pr Omd Oqr s b
must be published or accepted for publatimwiedged
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international journals. This articlauthetdxt fyshe student and
indexed in either 1SI, Scopus, Web of Science or Pubme
Alternativelyemtire or a part of his/her thesis is GRANTED eithe
filling number with an evaluation of the Readiness level (TRL/f
or classification as an innovation with the Readiness level (TF
7.
E. Qualifying Examination

1.A sident must pass a qualifying examination as an evaluatio
competency in order to proceed with a Ph.D. thesis proposal.

2.A student magkes a qualifying examination if he/she fails the fi
and it must be completed withintihe icmpdacsemester.

3.1f a student is not qualified conforming to a qualifying examine
k wO cOrp |l gdcppchbOr mOK _qrc
Graduate Program Administrative Committee.

4. A student must pass a @nalifgirangxior to entering the joint
degree program.

Rwnc O0, 0080DmMpOqr sbclrOugrf O _afc

Degree requirements a minimum of 72 credits
A. Coursework a minimum of 24 credits
1. Graduate Courses a minimum of 24 credits
1.Field of Specializationa minimum of 18 credits
1.1.1 Required courses 6 credits

2037%50ofessional Handling and Manatjecrealit
of Chemical Hazards

2037%6ard and Soft Skills forT@hmngistsl credit
Tedung Assistantship in Chieonettyy

203791 Graduate Seminar in Chemistdy Lredit

203792 Graduate Seminar in Chemistry Zredit

203891 Graduate Seminar in Chemistry Zredit

2038%=2raduate Seminar in Chemistry 41 credit
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O O OQI@PBIérty®courses a minimum of 12 credits
Electivdurses in Field of Speciatimateesarrlisted below and
any other graduate courses in chemistry (203) which have be
by the Thesis Advisory Committee.

20370CvMbinatorial Chemistry 0 credits
20370@latural Products Chemistry 2 credits
20370®hytochemical Analysis 2 credits
203708 Advanced Organic Synthesis 3 credits
20370&olvanced Organic Spectroscopy 3 credits
20371@organic Reactions and Mechanisn® credits
0 . 1 Gomgarehensive Inorganic Chemistryl credits
203705péExtroscopic Methods i€heonistnic3 credits
203717 Chemistry and Applications of Baéttedeslits
20370EMEmistry apdication 2 credits
O MORD@ocatalysis
20371&hemistry of Inorganic Materials 3 credits

0 . 1 Gh@énmical Thermodynamics 1 credits

20372Zhemical Kinetics 3 credits

203728 lectrochemistry 2 credits

203724 Nuclear and Radiochemistry 3 credits

203728 olloid and Surface Chemistry 3 credits

203732 Electroanalysis 3 credits

203734 Chemical Analysis by Chromato@anecitethods

203735 Analysis of Foods and Nutraceutalsredits

O . 1 Bs&edce in Analytical Chemistry 1 credits

203737 Biosensors 2 credits
0 . 1 Adtanced Chemical Analysis 1 credits
20374®lant Biochemistry and Applications3 credits
0 . 1 Bn2yinology 1 credits
203745 Protein Chemistry 3 credits

0 . 1 BeBearch Methods in Biochemistry 2 credits
20375@omputational Chemistry 3 credits
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203752 Electronics of Analytical Instrumeéhtsfedi@hemistry
203758 ritical Readidfyfitingand Communicafiorcredits

O Greah By
203754 Statistics and Computer Progrant foredits

O O OChemical®Reseaxn O

203775 Polymer Characterization and Pr8pentgzhts
203776 Polymer Composites 3 credits
20377Polymer Blends 3 credits

203778 Polymer Degradation and StabiliZatiomredits
203803 Stereochemistry and Asymmetri@Symédubtss
203804 Chemistry of Heterocyclic Comp@und=dits
203805 Green Chemistry and Sustainabilty credits
20380 Organotransition Metals in OrganicSycribeisss

0 . 1 Bhyskcal Organic Chemistry 1 credits

203814 Organometallic Chemistry 3 credits

203815 Coordirdyimers and Mef@ahi© 2 credits
Fameworks

0 . 1 @uaritum Chemistry 1 creitls

203823 Molecular Sanattintesactions 1 credits

203824 Chemical Crystallography 3 credits

203825 Molecular Phenomena in Polyme3 Sciedite
203826 Statistical Thermodynamics 2 credits

203827 Molecular Spectroscopy 2 credits
2038 Polymer Synthesis and CharacteriZatioredits
03829 Polymer Propeestisignd T 3 credits

Data Analysis

203833 Advanced Asgticacopy 3 credits
203838 Analytical Techniques for Surfac® ance8itsictural
Characterization

203841 Biochemical Aspects of Nutrition3 credits
203842 Biochemistry of Membranes 3 credits



37

203844 Biochemistry of Nucleic Acid 3 credits
20386%2lected Topics in Chemistry 1 credit
203879 Selected Topics in Chemistry 2 credits

120ther couesty a nmximuaoi 6 credits
121 Required courses none
122 Elective codfsmsy amaximuwh 6 credits
Elective courses gradarate courses which may not be cherr
subject. The students must seek approval from his/her The
Committee and the Graduate Program Administrative (
before registering these courses. Elective courses in
specializatiadligtl.2 may also be counted in this category.

2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge which is n
education, the student msminenadlvanced undergraduate courses(s)
the recommendépoogram administrative committee
B. Thesis
203898octoral Thesis 48 credits

C. Namedit Courses

1. Graduate School requiremé&imiglish

2. Program requirement none
D. Academic activities

1. A student must submit his/her study plan approved by his/her T
Committeghtie Graduate Program Administrative Committee w
first semester of the enroliment.

2.A student must complete an approval on his/her thé&gis propos
the Thesis Advisory Committee and the Graduate Program
Committee before his/her Ph.D. thesis defense is taken place.

3. A student has to attend the Graduate Seminar in Chemistry e
throughout the program.

4. A student mesept at least one work from an entire or part of
Ph.D. thesis inaciw@wledged international conference.
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5.At least two articles, in releva@tdol r gpc Omp O_On_
must be published or accepted for pubiatimwiedgex
international journals indexed in either ISI, Scopus, Web of
Pubmed database. The studentantisbrbd bfsat least one of
these two artidlésrnatively, an entire or a part of his/her the
GRANTED eithemtdifiag number with an evaluation of the Rea
level (TRL/PRL/SRL) of 6, or classification as an innovation wit
level (TRL/PRL/SRL) of 7. These patent or innovation can be
a published article in a journal.

E. QuatifyExamination

1.A student must pass a qualifying examination as an evaluati
competency prior to proceeding with a Ph.D. thesis proposal.

2.A student magkes a qualifying examination if he/she fails the fi
and it must be cedpiéthin the consecutive regular semester.

3.1f a student is not qualified conforming to a qualifying examine
k wO cOrp |l gdcppcbOr mOK _qrc
Graduate Program Administrative Committee.

4. A student passs a qualifying examination prior to entering the |
degree program.

3L OEKNY I TTI NgNO
()E K NINIg N B K B2 KONRPQ O 1 T nlj ENT
0. 15330000ENKT SNENT EAT LNKe®e Jn Ok N
Professidgtahdling and Management of Chemical Hazards
2037560 I KKT T 1T nIE$ NIOK N IKHE & & J 1)
i N NILEBIKANTIAT NENKJS éJ i
(Hard and Soft Skills for Chemists Through
Teaching Assistantship in Chemistry Laboratory
0. 15AM0JT NT A/HANT LnE| NT NEd &I hnO
&raduate Seminar in CHemistry
0. 15ARA0JT NT AOHANT L nE| NT NEd &I hn O
&raduate Seminar in Chemistry 2
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08V LAJIT NYT n3HANT LnEI NT NEdé&dh O
&raduate Seminar in Chemistry 3

0810 AJJT NYT ndHANT LnEI NT NEdé&dh O
&raduate Seminar in Chemistry 4

Or Ji ni NgNO EISINEERPMEN Ng NSIGniNNE NT
2037@De Jnel JT NoT T FOKAT K 2(D4)

O O @Combinatorial Chemistry)
203708 ¢ Jnj k NT ijAnRHAQT KKJ g NT R(D4)

(Natural Products Chemistry)

20370E NK| No e KNNT gL NKi k E| 6 &)

O O (Phytochemical Analysis)
20370 RNKL AEG @ KNNT QUL NKI NT T KB3®p)dje n RT 1

(Advanced Organic Synthesis) o)o)
2037000 ESGT KLGE] I T NEGdeJnl N@BKn] gér

(Advanced Organic Spectroscopy) @ OOO
2037MIOGNENKN] NOk NEk ceET NE I 13@B)I Kinj q
(Inorganic Reactions and Mechanisms)O O O
2037MODONI K T KOOl NEséeJdnl T NI3®R)n
(Comprehensive Inorganic Chemistry)

2037050RT A1 NEL S| EST KLSE| | EI3@&)Inl T NI
(Spectroscopic Methods in Inorganic Cke@iStry)

203710 € Jn Ok NENK|] KNj nET Q& e@¥)l 61 I Ki
(Chemistry and Applications of Batteries)

203718 é I n Ok NENK| KNj nET Q] GN@¥MK N] NOJ |
(ChemistryAapticatieof Photocatalysis)

2037006 J el El ALhnl T NI T KRA] GB®6
(Chemistry of Inorganic Materials) 000

203701 PHI 1+ K LNLT K6 gNESG & Jn 3(36)
(Chemical Thermodynamics) O

20370 01 1 K LNLT KQ|6 e J i 3(D6)
(Chemitéhetics) 000

Q



203700 é J n elJJt N 2(D4)
(Electrochemistry)

203726 e J Al Ni 6exknj] KOk No e J B@6)J J n

O O O (NDaixar @rd A&liochemistry)
203708060 néel kkl ] haOk NI DNRT j NB(®6)

(Colloid and Surface Chemistry) 000
2037GORNK| No e KNNT al NEceldlJt N 3(84)
(Electroanalysis) 000
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20370 0K| N e KNNT al NEoéJndémB4NT ndelt

(Chemical Analysis by Chromatographi©Ne@ods)

20373 NKI N e KNNT g NI NKO«k NTI2@#)T KNGOI

(Analysis of Foodstamckuticals) 000

0. 1ENKNLSNenGE 6eJnl Noé ORI q

(Essence in Analytical Cie@isi®) O OO0 000000000

2037377 6 6 GI 8 GI K (] 2(D4)
(Biosensors)

0. 1ENKI NOeKNNT al NEoéJneé m@blL OE

(Advanced ChemicaDMaly§ix) OO0 0000000000

2037MIO0KE| gnil 60 Jn Ok NENK|] KNJ3(ET C

(Plant Biochemistry and Applications)

20374 I T 0eGJ Qi NT ] N 3(36)
(Enzymology)
2037050 ©Jnéel E6) KT il 3(36)

(Protein Chemistry)

0. 15NTRENKI NEA]TT NEgnRI 0eé HbB4)
(Research Metldshamistry)

20376010OJ 6 gNEél J1 NI 6T F KQ 3(3B4)
(Computational Chemistry)

203762ORNO6 K RET KT NEL Qe E6 e KIB@BHWEI NI | 1

(Electronics of Analytical Instruments for Chemistry)

20376 NK I n NT Ok QIENNEKN K LR 1T 16 1g NEEDMNNE ANEET X
(Critical Reading and Writing, and Commurjication in Chemistry
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20376MODRT NOKk N8| KOEKJ el J1 Ni2@®)l KqL ST
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|, 2®03W16eJnel JT NOTTIFOKA] k 0204

Combinatorial Chemistry

Dr | | @aNlJreri INGIoE jR NTFE BHTE|] 0L | 1
6eJnel JY NOTTFO6Kn] k6T NRIFET ©1 Of Kk AEL
NOTTFEOKA] kKOl Kk AEENKOKNGT él NEENKLNAEGS
AEGO & KNNI QL NKSJI 6k En KAKEREKINING 10108 11 B Q&
ETTAQLSNIKATENKLAEGEKNNT o7 7 L NKk Nk N

Introduction to combinatorial chemistry, principles in design and synthetic
deconvolution and encoding technigaes tecimtigles iplssiel synthesis, solid
phase synthesis of oligoptesesyiitthesis of small molecules, analytigal methods
phase synthesis, supported reagents in solution phase synthesis, recent literatt
chemigtr
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|, e 20308 020& ) « NT j AHAQT KKJ g Nlo2e4
Natural Products Chemistry
OENr I T @aNJrerl INGIoH jRj NTFEBHITE] Ol | 1
6JOTT ekl @l nl NjijOINOGATI LAEGEKNNTI C
Secondary metabaigath@istent research in natural products and their
applications

|, 2@3. A5EKI NoeKNNI gqLNKi1 kE| ®294 n
Phytochemical Analysis
OENr I 1 @aNlJrerl INGIOH jR NIFE glHTE] OOl | 1
OT | é Nh & EE NOKN 1 NioEeNKKNDER L ENKKKKKNESHT 6] REST N |
| NTAENKLEARL &N Iek mMielsSNKII KT ENKHTIINIE ISk N
KNI LSNIKOTENKOEPEKNKGI & KBaAN B ENKK KB
L SNIT EBr NE NBMOKKNEEK WKEINGKE] ceJnhoel]JLo] EST
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
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chromatographic techniques for separation of chiral compounds, derivatiza
separation and analysis, spectroscopic identification of phytochemicals
[, éeJ, O E6NBEGEDE KONNT QL NKIF NT 38087 dénRI
Advanced Organic Synthesis

ERyr | T @eNldrerl INGIoE jRY NgTFE BHTE|] OOl |1

ENKI NEOj T ENKLAEGEKNNI Q6 IJokEnko]| t
NKeAUKIGGENENKN] Nél ELNK] KNEFT 6kl NIFNT T
- EGNOhGgNnT OKNKARhNEGNAT Ot 6h KT 8KgnHAT C
OkNFELKKENEI NKLNKT nNEf OCEI | P&&nT Al

Synthetic plan of target moleatyeinsetgatnc synthesis, formation of carb

carbon bonds, reaction of various organometallic compounds, protecting and
oxidation and reduction reactions, hydroboration and organoboron compounc
reactions selectedifrent terature

- O O«
—

[, éeJ, O5 L BO&EGI KT SE'] | 1 NESGeJnI3®eb1l Knj Qe
Advanced Organic Spectroscopy
OENr I T @&aNJrerl INGIoE jRf NIFEEBHITIE] Ol | 1
ENKIN6éeKELKONH&IGHBN KIkNTGT KEBTRAI6EY
I NI 6ékn] KAQOJEST T NEOK6GOT 1 GQLoe] EST KL
Structure determination of organic compeusitte sfietiostopy, infrared
spectroscopy, nuclear magnetic resonance spectroscopy, mass spectrometry

|, BF03013 ] GNENKN] NOk NEk ccET NEIBBORT T Knj @
Inorganic Reactions and Mechanisms
OENr I 1 @aNlJrerl INGIOH jR NIFE glHTE] OOl | 1
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Chemical kinetics and otherampuetard m the determination of mechanism,
of inorganic reactions and 1®abltiniiors reactions of octahedral complexes, sub:
reactions of square planar complexes, chemical catalyses by transition metal c
in orgametallic systems, electron transfer reactions
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[, éeJ, 052 NdKI I XK/IOBT NEseJnl T REOBKA] Q
Comprehensive Inorganic Chemistry
OENTr I T @aNlJrerl INGI6E jR) NTFE gHTE] OOl k1

6eKELKONEINT I JOO6eéKELKONEOKNI AT 1
KAhnEGAT OLIINT K6JO0KkEnKOT NT Ok NLNK]| K

Atomic structure, molecular structure and bonding, solid state chemistry,
oxidation and reduction, molecul#éresyhtemetnys and their compounds, current tre
In inorganic chemistry

Z«

[, ®2/330&0.NUSVINELJ|IKATKL6E] | ad&oB8eJnl I
Spectroscopic Methods in Inorganic Chemistry
OENr I 1 @aNlJrerl INGIOH jR NIFE glHTE] O L | 1
Tkl gREKknNNnJIOKNT NKNEKNRE|] ANOGI NNOOL ¢
E1|OO|NéxRETmm&wamﬁmmmm@ﬁmﬂmwénEmj
0] EST KLOEBKkINOAI BENKE&N R J ©K®
Group theory and the character tables, vibrational spectroscopy, nuclear nr
spectroscopy, electron spin resonance spectroscopy, electronic spectra of inc
Mdossbaseectroscopy, mass spectrometry, diffraction methods

|, 2/508&0.eJ50/Ck'NENK] KNJ nET QQEGBDT T 6T | K
Chemistry and Applications of Batteries
OENr I 1 @aNlJrerl INGIOH jR NyIFE gIHTE] OOl | 1
i NIEKIED Gk k QeelJIJt N eJnOoOT ToT FKAar)] gdi
] KNT nET qqEgeOk Ne el éil KKNIi AEROGNI el NJ| «
Kk Nh L€l T BE bk NNE NIDG6 © D00
Overviedvelectrochahaellprimary batteries and secondéttyibaieries,
batteries, applications and safetyf itbcantidietteries;gapdration batteries
(solidtatemetabn, mesallfur, metmlbatteries)

|, 206 0&05.e1J5/R6k'NENK]] BNENKN] N4 ES g NE O
Chemistry and Applications of Photocatalysis

Nr 1T @alireri INGI6E jRJ NTFE gHTE] OOl 1

|DRTQNIérElGNENKN]NoKnEogNEOLEOOE

K] KNT nET Q)] GNENKNj] N6 KNnEogNEOL E

0 E
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Fundamental of photocatalysis, development of photocatalysts, photot
photocatalytic applications

I, éeJ, O5B20&@I ESMThnl T NI T Kn j3E96
Chemistry of Inorganic Materials

SENr I T @aNlJrerl INGIoE jR NTFE BHITE] 0Ll | 1

AL hnt T BINKKMEG®wKWINK XIjl @ Mg O kNH N BN
TANNEFfFS1I Dr ENKIi N6 eKNNTI gé6éeKELKONEOGS é K

Inorganic matandiheir applicayotisesis of inorganic materials from reactar
various stamesgration of various analytical techniques for structural, phase, r
thermal analysis of inorganic materials

|, R031 I nHI I K LNLT K6 g NEG e J 3306
Chemical Thermodynamics
OGENr I 1 @aNldrerl INGI6E jR NyIHE gl TEj] OOl |
OEOLInhJeéel NOI Kk AEENT &8F E] GNENKN] NG ¢
ENKT Ner]NeEI nrLinhe® EBENKgNEK NJEE (ED kK RE
CET E NKI Né&nj
Ideal gases, chemical reaction energy, Ideal solutionsietilct®Igtdutions of
solutions of strong electrolyte, determination of equilibrium constaaohsf weak ele
topics of current irdeckaigplicati@hewhodynamics in research

—_

|, &332 &kl 1 Kk LNLT KA6eJdn 3306
Chemical Kinetics
GENr 1 @aNlirerl INGI6E jR NTFE gIHTE] Ol | 1
I AT KNENEXENRN) SKENKA@ &8 JOkogNEe«kT 1
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] GNENKN] NO KRIkOIghk |l @i &rNIE INkOIEMNDGE @GN K & K
I NKK Nk N] OENKOKNnE] GNENKN] NIi NI NT1 AT T Q]

Rate of chemical rezaliysis af kinetic data, experimental methods for fast an
reactions, kinetic theory of gasses, reaction rate theories, some typical gas pha:
in solution, heterogeneous @halysisemdstry

|, 2R033 6e&JnceldJt N 0284
Electrochemistry
OENT I 1 @aNlJrerl INGIOH jR NIFE glHTE] OOl | 1
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Egi DRT GNT T NEeolT NEdeéJnoeldIJt NOLAE] C
I SNoeelJIJt ¥& Ik NIeeK®D GREBEJd 10Tt NOk N& K T |
EKNT I TENKOoeéeJneeJIJIJt N

Some fundamental laws in electrochemistry, potentials and thermodynami
of ionic interaction, the electrical conducting propeetesrofad|potesiytson and
the kinetics of electrode reaction, applications of electrochemical processes
|, 2&B46eInl Nl 6éexkn] KOk NoeI&AERI I ATl 1
Nuclear and Radiochemistry
aNlJrerl INGI6E R NTFE gHHTE ] OOl 1
AT T NI KAELA Ok NT NI ceé k h(q
] KAQOENKI ARENKO] nKAELAAI
NNbéerpf KRAJOGRNRAGERNKOGNRIE S
AJIJATTKAELROENKI N6 é KNNT a6 gl
rNLn]Ean TTiiNI KARELAGE ENKLNE| NAhONI T

Radioactivity and rdémnratioactive 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 analyseysatedhsis|wat) a2nalyses involvin
radioactivities in various fields
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e J2m03725 6 eJnel kkl ] haOk NI DRI j336b
Colloid and Surface Chemistry
OENr I T aGBdN Jig IT Nl & BiING IEIng HE|] 0Ll |1
TTTSNOERrjl EAT élkkl ] haOLIT AT N6 g NI
ENKKAE]| NS GH NING@H N KTk é [ NOb  ®RO@8 1 e
OE OL OE N K h&Ihod nki | T ON' Bl &N 15 nQlE INBUSSKI @ BRAESHH Bk i L
] GNENKN] Ni Ni NT 1 AT 1 qOOkNST él Ne ENKT Nk
Introduction to colloid, kinetic properties, optical properties, electrokine
rheology, characterizatiolsidef using diffeegmiques, colloid stability and its
measurement, digsiidnd ligjgidd interfaces,slidjdidnterfacesgaslichterface,
chemisorption, heterogeneous catalysis and surface characterization technique
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[, éJ, O ENB& NSEKNNT a1 NE celJ It 19284
Electroanalysis

OENr I T @aNlJrerl INGIoE jRf NTFE BHITIE] Ol | 1
ITYTITOERT] I EAT EONGKIKNOPEE KN NIl GGl iENGFK ol B 1. +
TNEOKkNéeOklJoJT KnNOO@NEKB N KBNMT RIDOB L k
I NJ 1 nOhT GQL o] E6T KL 6083131 ONG] NGENN TrhlT NNEEAN K|
] KNf nET o6l el NEENKI Noée KNNT gl NEcelJIJt NT

Review on electroanalysis, conductaeleagdgaitemiometry, electrolytic cell
and coulometry, amperometry, polarography and voltammetry, stripping analy:
iImpedance spectroscopy, and current research on electroanalysis. Practi
applications of somenallgtitabtechniques in various analyses

|, 2&03B4 ENKI N6 e KNNI gl NEoéeJna@®egi NT née
Chemical Analysis by Chromatographic Methods
Enr 1T @aNldrerl INGIGE jR NTFE BITE] OB |1
Tkl ganOKkNENKI NLij NI NTArol INNLIJEI EE
NOEOHBKNIBI] E6T KoJT Kn G Nel | NNHEHS e KKISNNGET BEEKIKN
GNT AT NENKOeKNrFEJIJNFT NEGS eNJaN 6N KE] KKNNH
I Nh@E TAl ] nNET nNEF¥
Theory and optimization of chromatographic analysis, gas chroma
chromatograptags spectro@redly, performance liquid chromatography, and |
chromatogriphygs spectro@etciice in chromaistpments and application of

chromatographic techniques for the analysis of some compounds in various sa

(@]
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[, éJ, O ENBENSEXKNNT gORNONROO0ONEA] T KNGO
Analysis of Foods and Nutraceuticals

OENr I 1 aéaNldrerl INGIOH jR NIFE glHTE] OOl | 1

I Eed] KNEIFT I NI BKGEMWKI INahE Baned Jak 104
eNKQGST cck h KT O L Ol & OOk N T 6N O ENKK N5 é
Ok NT NENKNRBOEKBERNKkgel NJoeKnj hl I EGNOSh i
6ij 9T NENKOk Nék NI NE

Composition of food, nutraceuticals and human health, general analysis o
carbohydrates, fibers and ashes, chemical analysdsofnattusrgntahgralysis of
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micronutrients and nutraceuticals, analysis of oxidative stress and bioactive co
applications for health, nutrition, and clinical purpose

[, éeJ, O5 1L AGR&IL SNe h AR GBEAGO NS 8308 NI
Essencémalytical Chemistry
SENr I T eaNlJrerl INGIoHE jRj NIFEEHITIE] OOl | 1
i NEBKIEENKI OB REKNNT aal EER&KE Nid e KNNT aT N
| N6 e KNNI QT Al '] n NE& KNE O E NK éhnrijmiEaeI&ion J
ENK] KNJ n ET oG8l N ik ENNGEO NUINEMIGTIK NKENGD &8 JEi KI)ICEC
Overvi@fdhemical anastsiss in chemical analysis, sample preparation tec
for real sample analysis, data handliagailgsthersiitglcomputer programs, chem
equilibria: principles and applications in chemical analysis, titration: principles
standard methods, analysis by kinetic methods

[, éeJ, O5 b5 6&®.G1I®»LF'KAO 0284
Biosensors
OENr I 1 @aNirerl INSI6E jR NI Eirpll 1E | OeL 1

i NIt KI J8FEcel 6 6GTI 6GIFKAQOTnhnlTKI &&ent
KﬁE!HNoGlNNeIEmloIoGIoGIKQOIﬁthnTNé
el 61 0GIE GIPK@FGF G NEBONKe 6N

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

|, éJ, O ENBE&NSEKNNT T NEseéeJina@Rl L OFE
Advanced Chemical Analysis
OENr I 1 @aNirerl INGIOE jR NIFE BIHTE] Ol | 1
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& Jndk NE N I{((I),Imll‘(bceeKJNﬁ\ld E]ﬁ ,rN”EIoEanJTﬁ@_r] hl htL I

Extraction based on partition concept, high performance thin layer chroma
fieldlow fractionatiorcégiyy electrophoresis (CE), automation, newly developec
and green chemical analysis, chemistry in test kits
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|, éeJ, 052kEG&@GHA1D20 1Ok NENK| KOG ET
Plant Biochemistry and Applications

OENr 1 @aNJrerl INGIoE jR NTFE BHTE|] Ol | 1
gnl 6eJnél EENKIN] EEOk NLAESG & KNNTI Q]
EKNYT I TENKSOIOT T Ik NGnJ Ok NEKk ®EENKel T éi

O KKK NT OEKeET NEGEKR&SNKEI B§ Nggni EI kAE
Biochemistry of respiration and photosynthesis, plant adaptation to change

essential features of plant metabolism and control mechanisms, plant hormone:

gibberellins, biochemical mechaaisrestigbe®sand genetic engineering of plants

|, éeJ, 0591 0&GJO% N1 j N 3BO6
Enzymology
OENr I 1 @aNirerl INGIOE jR NIFE BIHTE] Ol |1
KA B IGHNROG é J&ikel |1 Bl N LIE&QOIRE INK & NI & & a0
LIT AT NéEdI i inpdGRuGic B EdiEg) IO GNK o h e T Né |
ENKj kK NT 61 T ceGE®KN KNI IrET LON - B adGI &jaN i @&l
6T €61 6k] noll eGJdq

Chemical characteristzgsnet ekinetics of enzyme, enzyme catalytic mecl
preparation and properties of synthetic enzymes, genetic engineering in relatiol
developments in enzyme technology, large scale industrial techniques of en
industitiapplication of enzymes, safety in enzyme technology

| ,éeJ, 0O520&C@ 1 E®2 XT nl 3BO6
Protein Chemistry

~

OENr I 1 @aNlJrerl INGIOE jR NIFE BIHTE] Ol | 1
TTTI'Tc“)Eﬁr]I'Enl 6eJnél EoIl kteh i O RN N 6l k
ENKEKAT LONLij NI TKKIGNT NOI NTARENKJI®OITE
é-E@uwumTTliTérElNTrjOENKéeKDrrTan
AT T KENKN] NOK Nij k@I AJTnedk BNGE ) KK [ i, Tn @l NNLOIT BN
ENKOI 1] Ok NFnT LNIEKKIOOT | 61T ©J &I T Né

Reviews of chemistry of peptide andljpnetesigribletructure, protein folding
theory and experiment, protein denayratiomayolana prediction of protein structt
methods applied to the study of protein structure, protein dynamics, atomic fluc
motions, and triggered conformational changes, methods applied to the study of
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and dgmics, modern protein engineering and case studies, molecular approacl
in medicine and industries, future trends of protein chemistry and applications
I, éeJ, O62 NOKENKS NEW] T NEgHl o &@Ba)

Research Methods in Brgchemist

SENr I T @aNlJrerl INGIoE jR NTFE BHITE] 0Ll | 1
EARTTFEITENKIIFI EOREENKEREERKNERGOHOT b

61KﬁjTéHmmEEm@“maﬁwmmrEo|TENKlhKlEc
I Eed] KNEI T T NE g nti Jorendl nNesl | BEn6Q kKKEARGKKIOR] NNE Kl
6] KT Al 6h] ENKBNNEKKHIKANIEKEKINGDUGNE] KNI N
6] KT Al EI ] Peéent Al OTEILTARONENIKEBJ K&} Nd BN K |
iNééKNqu00|e|Ne|NEmEagwmmwmemmmmd&
rnl e TAardEnrj i el E

Experimental design steps in piocbipheigifystatistical experimental design
conparison in biochemistry, principle of statistical experimental design for
biochemistry, biochemical components of cells and cell lysis methods, propert
initial separation, protein purification by chromatpgrajiaitvenethdag)alitative
analysis of protein, current research on protein separation and purification
metabolomic analysis techniques, sample and derivatized preparation for a
chromatography techniques, sigalytfdalodbemical samples, and laboratory prac
related topics

|, éeJ, O53/0&8®@9NERN'J 1 NI 6T | KQ] 3284
Computational Chemistry
OENr I 1 @aNirerl INGIOE jR NIFE BIHTE] Ol | 1
ENKIFIFEOT TOGNEGIORWENKKDK INEAKNSNMA E EX
I NEEKLNLTKQeéel FTTARIOT K| gRIJPEEQEAT T AK
Ok NIl DRT | NDORNEENQENKESNOEEGNLT EKIQINLT K
Ok NI NKgFNT6AITONEENKT nr 6 ERrj i e EO
Molecular modelling and calculation, potential energy surface and ener
guantum mechanical methods, density functional theory, applications of ele
calculations, force fields and potentréhcesergtatistical mechanics, simulation
molecular mechanical methods, applications for material and biomolecular des

the related topics
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|, éeJ, O53NO&REIKIO'NEL Qe Ecéeral EINII
Electronic®ohlytical Instruments for Chemistry
OENr I T @aNlJrerl INGIoE jRf NTFE BHITIE] Ol | 1
ij NI KI J8FEIFTNOKRET KIT NELQE EBE&hHNES
I A GGNHEMNMENIT K G KaOk NI rEINKKkeH dlkemiJk@axiny & &
et NO TAl I nNEENK] KNj nET ql N6k RET KI
| N6 e KNNI QT NEoeJnOKI JI nNREENKLKONE®S éK

Overview of electronics ircheahgicgl electronic devices for analytical instru
processing of signal from transducers and chemical sensors, data recording, C
by electrical methods, examples of applications of electroni@nih pratytical che
on electronics of analytical instruments for chemistry and fabricating of some
instruments

[, éeJ, O ENB&ONI DXNENKOoen] T o ®2@&| N1 NE|
Critical Reading and Writing, and Communication in Chemistry
OENr I T @aNJrerl INGIoE jRf NIFEBHITIE] Ol | 1

gl hétECﬂrquéerjoKéKNTTéﬂ NJT NEOJ é
6 KELKONE&I ETT i NJT NESéeJnOk NLNENT Ar
LNENT Ar o B REEKSIEFED KNKAOT EHDNE OF OF | E& |
éNhélRTOENKééﬁ]TTTéiNjiNgNENK|NEé'j
| NG NENKOENKT SNoLT Ij KENT I NenrLhoO|] KENE
I NEIT NgNENK

Types of chemical information and literature, structure of chemical litera
reading, differentiation of facts and opinions, and evaluation of different types
usage in chemical literature writing, writengtafemetniaglifopriate use of reference
oral presentation of research works in English, poster presentation of resear
academic writing and presentation

| ,2@2. A5B2NT NOkN6| KOEKI el J 0287 I KQLS
Statistics and Computer Programs for Chemical Research
ERr | T @aNJrerl INGIOHE jR NIFEEHITIE] Ol | 1
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ENKE@GENT61K6EK36|nrr£WMé£wNNWmDEmmﬁ
6T KAnj JijNi 61 RrF ENKTI SNoLT IeoelJOok OOk NE

Importance of statistics in chemical research, statistics for data analysis,
estimations, hypothesis tesétigtioaingethods, data science in chemical researc
office computer program, using computer program(s) in calculation, data a
presentation, using computer program(s) to prepare figures for scientific data pr

computer program(s) for preparation of scientific presentations

[, éeJ, O ENBREGNENI ENT LNKO eI n AQEIRENKE R h
FT NNEJRFI NG
Professional Handling and Management of Chemical Hazards

OENr I 1 @aNJrerl INGIOE jR yIFE gIHTE|] Ol | |

ile(“)IEl'ﬁjlenlelNJ[KIhlJnJCEII’ I E] GNT 1
' ©F E] GNT AT NENK6eJAOENKT SNENT Ok NENK &
| kFhijna] T NEgAT ij NI

Overviewloémical laboratory safety, emergency planning and emergency r
chemical laboratory, managing and working with chemicals, management of \
biosafety

|, edJ, Os@AOKRDIL. NHBRNDIKKMDE KHEG Ef@) n NI
COENAGHOGNT nT NENKOG e Jn
Hard and Soft Skills for Chemists Through Teaching
Assistantship in Chemistry Laboratory
OENTr I T @aNlJrerl INGI6E jR) NTFE gHTE] OOl k1
| EIrEélTLD[IIKNEHEEW%mmnHmW%GﬂW
T LIJJInT NOi t E6T él NeT NEGeJnd: Dr I &g
61le degnijLrrlT & rere] GNT AT NENKodeJdn
' ©F E] GNT AT NENKdeéeJn
Medidesign for communication in chemistry laboratory, communication
laboratory through role playing, chemical techniques for use in chemistry labor
and soft skills through being teaching assistant in chensisingd lektrettoy, ahaly
lesson learned from experiences in being teaching assistant in chemistry labor:

C—> 2«
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|, e, OB ENRENKNHES HNOGI NNOk NB@oBnl N& | E
Polymer Characterization and Properties

OENr 1 @aNlJreril INGIOE jR NTFE EHTE] O6L I 1
TKKIGNT NEFEIiALhAnpt I kNO6J I KAQO ENKL A E

Ok N6eKELKONE&nkijNeélEI FkNo6JFKQOLl n#Hl

I SNEr 6L T ] KOINGTATE & NHE B 1 & INB 13 1 KNIFD 3 1
The nature of polymeric materials, polymer synthesis, polymer charactel

morphology and microstructure, temperature transitions in polymers, polymel

stabilization, polymer med@erioes, new developments in polymers as advanced

|, 294 0&0.11k5N043'F KQle J 61 LNT O 3806

Polymer Composites
OENr 1T @SN JngiTNadl Erj RING IE& HE) 06l 1
éi NILSNenGOkNeéoelhnel ENFGiRO KRKAdeF 3
k NoJIFKQgeéelJér LNToLKNIOKER®OGI joL Ol &
- J 61 LNT OOk NOT I 61 ©JLJn] &Iridnél EiI I kNS
Importance and advantages of polymer composites, polymer, matrix, ac
preparatiethod of polymer compositiedofimet polymer composites, characteriz
of polymer composites, applications of polymer composites, and modern tre
composites

|, 2950&0.11k5N053'F KQ|6 T k1 h O 3BO6
Polym@&ilends
OENRNr 1T @8N JngiTNad 6l mMING IEn& HTEY OOl |1
i NIGKEIRY T 1 EAT 1 I kN6 JF KQOT kT hqoOOT T & S

I KT NEKKJIT n GigN aNel ok loNNKEKN kodhjeré [ ENGE RKKNK ] |
T Ki] JOKNENKI NKAE|] HN6GI NN&FE1 F k NO J |
Overviewdahted to polymer blends, models for polymer chains, thermod

binary mixing, phase behavior of polymer sgloiyoms; poigpaibility, phase
separation of polymer bleatlsppmedarharacterization of polymer blends

|, 296 O&0ENKS56Dr Lk Nj 8FE1 | k 808 | KOk N
0 0 00 0 00 Caymer DeyAdO O S1EDIEAIM OO0 0000
OENr I T @aNlJrerl INGIoHE jRf NIFEEHITIE] Ol | 1
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i NIERIKBLNDr I JLkN] 8FE1 I k NOJ I KAQOENK S |
OGNEEKOENKOLNRrFIJLKkN]JTNEgniijNI 000

Overvievpolymer degradation, thermal degradation, photodegradation, me
degradation, biological degradation

[, éeJ, O57TmOd0 NI HHMHANT LnE|] NT NE@&J [ O
Graduate Seminar in Chemistry 1
OENr I T @aNlJrerl INGI6E jR) NTFE gHTE] OOl k1
ENKFijN] KN el NJEONI I'T oNT NEENE N KI€N]]
el NJEONi T eNENT I Néenj] OkN] PGI NEI ENKI N
Discussions of recent advances in various topics in respective branches
reports by graduate students on research problems

|, éeJ, O5THO&0 NI F®EHNT LnE] NT NE@&)J n O
Graduate Seminar in Chemistry 2
OENr I 1 @aNdrerl INGIOE jR NIFE BIHTE] Ol | 1
ENKFijN] KNj el NJEONI I'T eNT NEENT | Né&nj
el NJEONI I'T eNENIT i Nénj] Ok N] PGI NEI ENKI N
Discussions of recesgsanivaarious topics in respective branches of chemi
reports by graduate students on research problems

|, 8003803 L 6T I KNSl 6eIJnOk NENKL D8 é KNNI g
Stereochemistry and Asymmetric Synthesis
OENr 1 e&dIJrerl INGIOE jRY NTFE gHTE|] O6L |1
6e KELKONEOKk Nl 6G6JIF KNGnJOLST I KNG I
6l el 6 GOJI KAQOENKOT nEO] EL ST I KNG cel 6 G6
ENKLAEGé K NNJIGKON B Nk L1 EEGogh K NNNETOG] @ TKINGSK D |
Structure and isomerism, stereoisomerism, chiral molecules devoid of
properties of stereoisomers, discrimination of stereoisomers, determination
configuration, principle of steresyelbetses, diastereoselective syntheses
enantioselective syntheses

|, 80&03804 6eJnél ELNK] KNEFT 0t 610208 KeGe k N
Chemistry of Heterocyclic Compounds
OENT I 1 @aNlJrerl INGIOH jR NIFE glHTE] OOl | 1
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ENK&

NENKB |KKN EigINe 1 OOk N E MKNKA BKINEEK: N N
6 KeGeé k 1 I

E&T Nhl EIr NI NT 1 JT ArJnotLdl | 6KI
GKFENTFILFBINK] KNEKDOBINEEIG#KNGek NE&T NH
L NK|] KNEFT 0LOT I 6 KeeGek NE&ETONRK JEK NE INT & 1
ek NE &0 mirhd & \NaJé Rh F NT | J OENK]|] KNj nET Q|6 E
Classification, nomenclature and ring synthesis of dyditesoeycheredmpou
heterocyclic compound with one heteemabmrediheterocyclic compound with tw
more heteroatonmseraixered heterocyclic compound with onentestdrestdm, si
heterocyclic compound with two or more heteu@tosspiseeebered heterocyclic
compounds, applications of heterocyclic compounds in current research

S
N

|, g0@03805 0eJnlLnoédn] i OkNel NJj D20%] Nl 00
Green Chemistry and Sustainability
OENr I T @aNlJrerl INGIoH jRj NTFEBHITE] Ol | 1
ij N1 Wwieldstmoen; | Ok Néel NJjnr Ef nT OLNK
ENKOKNE] GNENKN] NEl 6 gNEseJnLnoéen] i Ol
Overviewgoden chemistry and sustaimabdibye starting materials, reagent ¢
orgarsolvent replacement, catalysis in a green chemistry context, alternative r
reactions

|, ®6®036806 6 k I NT KNT GNGAT || NAOOCET®E! e Jnt
Organotransition Metals in Organic Synthesis
OENr I 1 @&aNlJrerl INGIOH jR IFE glHTE] OOl | 1
6 KELKONEOKNI nT 7T NEI LNK] KNEFT 6kl NI
KNT GNgAaT FNTTKA] O] GNENKN] NINKETE Gl nQ
NK| KNYE)EilTap@IE NEKEK ©k NENK] KNJ n EKR®OH G
T T 6kl NT KNT GNgAT FNTTKnj gl NakRrT O
Structure and bonding in organotransition metal complexes, elementa
organotransitionamegallexes, alkene functi@malizgmications,-cabdwnbond
formati@nd applications ciérbgen biordhati@nd applications, olefin metathesis ar

applications, and miscellaneous organotransiiiangaeatalggathests

Oc¢ M —!

|, 8003807 6eJnl NT T KAj QUhL NEnMK 3506
Physical Organic Chemistry
OENr I T e&aNlJrerl INGIoH jRj NTFERHITIE] Ol | 1
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&0l JOk TOKEN & T Ik INNLT TKIGIQIO O j k& ET
| NL KNOOT IjéxNehl BXoRT 69\d 18] EEXKoek ESCESA | El ENI«
T ATTKQgélFIE|] GNENKN] NOOENKS3KNE|] GNENKN]
LT NT NOEOL OOOKNENKO&N] I EkeEE&l E|] GNENK
Thermodynamic data, kinetitttukenh efidoss and lineaerfgyerelationships,

basic mechanistic cautepts effasttppes in labeling experiments, characterizat
reaction intermediates, catalysis by acids and bases, lewis acid catalyst, solve
effects in the gas phase and writing organic reaction mechanism

|, eJ, O6/20&8GkI6/N2ZTKA] q 35306
Organometallic Chemistry
OENr I 1 @aNirerl INGIOE jR NIFE BIHTE] Ol | 1
NI Ki Jel ENGBRB@EF NNKKREKNBOT 6kl F NT T
TNT nl Kk AEO] GNENKN] Né&l ELNK] KNEFT 6kl N
An overview of organometallic chemistry, ligands in organometallic compa
metalsprganometallic compounds of main group elements, organometall
organometallic catalysis

[, éeJ, 06/ BOKRIOKABNBT §nl 1 | «k N6 Jaawdq Ok N6 &

Coordinatittymers anetdOrganicaimeworks

SENr 1 @& InNJ @I Kl GINT ENEjT @O |1
i N1 Ki6ledJ aKEh NoT gnl 1 F k NOJF KOk NG é KE «
6JI KAQOKk N6 e KE&nNj 6kl NFNT T Kinj Ol n
Knj qQoeKIOi F 6E&BRIECEKBNKEIGE NI MAO NN E § K
EOeKNNI géel F KQaN3T gnl 1 I k NGJI KOk N
KAQh NoT gnlT 1 F k N6JI KAQOKk N6 e KE&nNj 6kl N
Overvieveobrdination polymers (CPs) and metal organic frameworks (MO
coordination chemistry of CPs and MOFs, intermolecular interactions of CPs ar
description and design of CPs and MOFs, synthesis methodotogies of CPs anc

used in structural characterization and basic properties, case studies

|
N
n
|

— | Z<

L
B

|, @381 6eJnel FTTnAJ 3BO6
Quantum Chemistry
OENr I T é@aNlJrerl INGIoH jRj NIFEEBHITIE] Ol | 1
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e NT LNLT KQT fir OEENIK G d & irl-ET IR r b IEKEG O]
OekNDrIGNIBATOMIBHNENGHD DK KKNAKRQYH I OET |
6 KELKONEG6 J aNOEKIRED KN K eNENTAOH6 e KEL KONE

Related mathematics, review on quantum mechanditsriineaicrostitiato
rotational motion, angular momentunteghougués @fyapproximation, atomic spec

and atomic structure, molecular structure, calculation of electronic structure

[e82@ 8B 6 e KELKONEOKNIATT KENRBOPB NKNR AT
O O O O O O O (MoIEcDI& StIAMEENERAGIO OO0 000000000
OENr I T @&NJig iTNaJHoEN MING FE& ITES O0el | 1

KNYT 1 NEAhOI NKNJ N6 KF K@&d & B\t GNERGCEr
[k NJ LGATT T CREERRINGERI T N K N T H ni N ERERSR ROIONKST 81T §1 &
I 6k] DIBEKIITOEERKOGIJOKENnDKT fir ] KNEFT E

Coordinate systems, structural parameters and molecular visualization,
mulicetered bonding and hydrogen bonding, polar interactions and dispersi
electrostatic interactions, molecular conformations and topologiesemialgromolec
and nanoparticles

~

|, 8&03824 | L NET KO gNEOG e Jn 3306
Chemical Crystallography
OENr I T @aNlJrerl INGIoH R NTFERHITIE] Ol | 1
Tkl gnOkNOT i éNAT NEj kNELNLT KAQG&I ¥ KNY
ENK] KN] nET qQEj§OEI ENT I Néenj Ok NFnT LNIEK
Crystallography theory afdbrempdieption in chemical aspect, crystallogra
techniques and instrumentation, research and industrial applications

[, éeJ, 060 XKO&IHENNKEARP k Enk EI | NT3FBOL NL T KQ
Molecular Phenomena in Polymer Science
OENr I 1 @aNirerl INGIOE jR NIFE BIHTE] Ol | 1
FnpHI T KLNLT Kgéer EENKSENRI I k NG J I KO 1
I F k NOJ I KQOk N1 F k NGJ I K67 k1 hq
Thermodynamics of polymerization, viscoelastic behavior in solid polymer
solutions and polymer blends
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|, 8&038r6 I nHI 1 Kk LNLT KQd§gNELT Nio2e4
Statistical Thermodynamics

OENr 1T @aNlJreril INGIOE jRY NTFE rgHTE|] OBl | 1

OFT 6T K] 1 GNELT NT NOI Kk AEENKEBKIL NI KK
L OENNE SNk E6TORREHhk AENKOOKNNE NKO&EN] NE

Statistical entropy, maximum entropy principle, statistical mechanics thec
to ideal systems, statistical mechanics and mapgaidationedelichg@mdstry
biological systachsther contemporary fields

|, 8®036827 L 6) E66 KEWEHK 06 g NE 0284
Molecular Spectroscopy
ERr 1T @aNlJrerl INGIOH R NIFE@BHITE] OBl | 1
EKLNLTKQoJT KNEGQOIT k| IgNIEKé)H iL&q&EId
OK6GOT 1 Ga&indol kREéFEFNOKRET KFT OENKT
Matrix mechanics, group theory, spectroscopy in quantumleaechanica
magnetic resonance, electronic magnetic resonance, molecular rotations, mole
electronic spectra

O«

| , 6@ A6BMKLAESGe KNNI qOk NENKI3®08 AN E| HNOG
Polymer Synthesis and Characterization

Enr 1T @aNldrerl INGI6H Ry NIFEq OO | 1

Ek®EOk Né&kl 1 kLNLT KQaeélE] GNENKN] NENK
F k N6 JF KO ENKOGENRI! I Kk N8 J I K@GHTTENKNE O
GekNr 1] 6B KINYIGRESINOTIT i Bd JEKKIE meh@B&GK fir ] ¢

Mechanism@imedics of polymerization, mechiaetsrdsspulymerization,

atom transfer radical polymerization, revéraihientaddniotcaasier
polymerization, average moletetlamaragidn of polymer

O«

|, éeJ, O6@70&0 NEGET' Kk NOJI KAOKRBOENKT h L |
Polymer Properties and Testing
OENr I T @aNlJrerl INGIoHE R NTFE EHITE] Ol | 1
ENKO| kiirjJ T OJ kEFn#HI{OINGEI 1 F Kk NG J I KC
I F k NOJ I KAQOKk NENKT SNE 6 LT nj KO
Temperature transitions in polymers, polymer morphology, mechanical prt
degradation and stabilization
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| , 8@®0368816e6J06JT KNELQSY DRI ET @08 SNI Kn T
I NTJT NLNLT KQ]
Introductory Chemometrics for Scientific Data Analysis
OENTr I T @&aNlJrerl INGI6E jRY NTFE BHIE] OOl k1
ENKI N6 e KNNI géel JOkI NEBbEeN I R&&Ed
Ol Il 6T ©J&8l EENKEI©06e6J06J1T KNEL Q]
Chemical data analyses, chemometric principle, applications of chemnr
status and trend of the use of chemometrics

| , 803883 6] EST KLBE] | T NEENK/ %06 KNNT Q&
Advanced Analytical Spectroscopy
OENr I 1 @aNlJrerl INGIOH jR NIFE glHTE] O L | 1
|- AkT KNeeN6F 8lk Lo)] E6T KEIWIS6T 6IJT Kk Ok NL

A~ = - W A

( T I6(]]IIJIOLI1]II MSEK cIDDKI Qg & mmm&abel jE’\ﬁkﬁDjUﬂEfﬁEll [ﬁ)ﬁGK E]]G]
gn I L o (H& dedﬁKﬁdhﬁ T BB &L 18 R IFNN E @ A kH RIT N § IR
Kfeéen @& Rek@HNIBI NN hKET DR B-OHIES 6 KE 6 K K
O teeR'GHTHHE N INGEH [N h 6 G- @NE i TKOERKENGIH K & J T/ Kik 1 é
@& 06T 6 JE KO N JET KJijnNEin 1

Ultraviotgsible spectrophoton@érwatide spectroph@odheapylicdion
fiber optic sy@ephelometry and turllioesg@pectrosc@ghiminescent
spectroscopginfrared spectr@@tmpig absorption and emission@plectioeigtry,
coupled plagptical emission spectiGR@EEicrowave plagitieal emission

spectromeiPOEENductively coupled-piasssaspectroiméfy &inductively
coupled plasmass spectraBméys spectrodeySVIdiquid chromato@raphy
inductively coupled+plesaapectrdMEIFR&Pecent photometric techniques with
image processing

|, 88R03888 61 éT Ne ENKI NoéeKNNI gL $28 KAnT ENK
& E1I DRIQDID Ok N6 e KELKONE
Analytical Techniques for Surface and Structural
Characterization

OENr I T @aNlJrerl INGIoH jRj NTFEBHTE] Ol | 1
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j NI KI Jel EoT él Néel nroEnrjl eelrEOBT é1
OKLOGTI TALOTENOKREE KIF OOk RE @ & K KO@D & |
I N6k RET K,ni(i;ngB[NLb K Ot RBKIRET |KE & TOK LT AE
I nT NjijjOINOOOKkNGT el Nel Rr T+

Related techniques owayi@iiiraction techniqualifieadtion techniee, X
fluorescence spectrosagpsnd ultraviolet photoelectron spectroscopy, auger
spectroscopy, transmission and scanning electron microscopy, secondary ion n
other techniques

[, éeJ, O6 B/gOCEONKIOEI2ZNEGgn | 60 éeJd n 3BO6
Biochemical Aspects of Nutrition

~

OENr I 1 &aldrer INGIOE jR NgIHE gHTE] O6L | 1
TTTSNGijgTl NENKOGNEGHnI 6eJnOLNKEF NI NEk
gl 0eJnor KANEENT &NBd J Ok NIGON O NG E WK ij N
&l EIF NI NKT fir & 61 NEdL Ol 6knRIFhT nlk KNT T EN
6h] LI KQ6JT Oéel NJj NA] ETN&EIFIESIOTT I k NGT

Ok N6 K eEINN oLK RKEJ[61drTé n R

Introduction to biocheutrdadn, nutrient requirements and recommende
biochemical assessment of nutritional status, metabolic energy, nutritional re:
and biochemical disorders, bitetteshicdlavenous alimentation on digestive syst:
nutritional metablatismonal control of metabolism of nutrients, disorder of metal
to hormone action, possible dietary factors and hormone dependent cancer

| ,,6006200&DII EHPWE | 6 GK k (] 3BO6
Biochemistry of Membranes
ERr 1T @&aNJrerl INGIOE jR NIFE@HITIE] Ol | 1
I Eéed] KNEIFITT NEGEIJNOG6EeKELKONEeE!l EG] T
LAEG e KNNT GENMKES EEF IKNEL NK§ Mir & B &G kgl |
Al KAT Ok NO6] NRr 6GkkAQOERTrj I EAT 6KéT NEG§
Chemical components an@fsteitimeambrane, physicochemical properties,
and types of lonanes, biosynthesis of membrane components, membrane 1
biomolecules and ions, roles of receptor proteins and membrane in some
membranes and methods for studies of membranes

([@]¢

-
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l,eJ, 067 0%@JHé&2 EEKhI NI ék i 13008
Biochemistry of Nucleic Acids

6ENTr I T @&aNlJrerl INGIGE jRy NIl EErj OO L | 1
ITTITFEéeqQ] KNENT éF EEKRT NIi Wl NIESDNE

el KALOT NI éknol LOKNOII%GJQID[ITﬁ[”Eﬁ

oF El gl LAEGEKNNI Qé&l E6) KT Al Ol k hREENK&
Review the components of nucleic acid, role of naceidiseaises) haaltic

acid in virus, nuclease and related enzymes, biosynthesis of DNA and RNA, rc

protein biosynthesis, principle of gene manipulation, methodologies

| ,éeJ, 0O6470&®I D&NT'EL KKIT NEOJ é d@n2)
Selectépics in Chemistry
OENr I T @aNlJrerl INGIGHI R NIFE BHTE] O6
'nl 86K 0kNFELKKOERArji EAT 6T DRIET NOk K
Al Tni J ENTOIDNrrr Al @6 T nNEFf OGN EKNT I T 11
The course provides an arrangement of a lecture s#aesopicghi@ presel
chemistry. It may be repeated for a maximum of 4 creditkiémliffeneicstappc® are
be announced

| ,e®. A6kl el kNI ELKKI NEOJ é D2
Selected Topics in Chemistry

OENr I T @aNlJrerl INGIGHI R NIFE EHTE] 06

rnl 86K 6KkNFELKKOERrj I EAT 6T NRET NOk K
Al Tni JENTOINrETrAnl @86 T nNEF OEI EKNT T T1 1

The course provides an arrangement of a lecpussemesopicsha
chemistry. It may be repeated for a maximum 4 credits if different topics are tak
announced

|, éeJ, O6TMO&O NI&®HMANT LnE| NT NEBSBOE J n O
Graduate Seminar in Chemistry 3
OENr I T @aNlJrerl INGIoHE R NTFE EHITE] Ol | 1
ENKFijN] KN ThnEél NJEONI I'T oRENT FOGNO
ENT [) &S NGB ENKI Nénj 6h]j T AELNE| N
Discussions of recent advances in various topics in respective branches
reportsy graduate students on research problems
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[, éeJ, 0O6T®Od0 NISHMHNT LnE] NI NESBOE J 1 O
Graduate Seminar in Chemistry 4
OENr 1 @aNlJreril INGIOE jR NTFE EHTE] O6L I 1
ENKFijN] KNjThEéel NJEoNDk NBNEKNGT EBNDd
ENT I| P& NGB ENKI Néenj 6h] T AELNE] N
Discussions of recent advances in various topics in respective branches
reports by graduate students on research problems

[, éeJ, O6 ha(Ng®.110p 7 5" 70 I'Tnij ENT
Doctoral Thesis

SENr I T @dh®KN®I EHERWT B Inl 8 6F 6 e KEKnNE G
KET N6TA]T 1 KOFJEAT ENKOLT FT Al &

I, éedJ, O6 he(NgGT.110p 7 6 A I'T nlj ENT
Doctoral Thesis

OENr I T eeddh KN @I EHEWT K nT 8 6F 6 e KEKn NE &
KEIT NOTAjT 1 KelFrJEnT ENKOLT T Al &

|, éeJ, O6 hHONG®.110p 7 7 3 T nij ENT
Doctoral Thesis

éEnrl|&mmmmmeuEm@mummnTéeréeKEKnNEo
KEIT NOTAjT 1 KelFrJEnT ENKOLT T Al &
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1}, OENT T NEI NgNENKeELF EI N&NK] Q]

KFELNLT KNé& MKdex@Oh K, O KOGOE&RE
I Nenj] KNAATT NT NgNT N

Lerdsrj, Upan, Jakmuned\afion mixed carbon nanotube mjudlfied sarben
electrode as a disposable electrochemical sensor for quantification of Amitraz ir
sampl&02E@ctrochimica Acta, 410,140050
KhamkhajornP&hchargeJgkmunegeYdungvisgsSNartphbased colorimetric
method for determining sulfites in wine using a universal clamp sample holder
cotton swedsed analytical @&dadizrochemical Journal, 174,107055
Moonrungsee Jadkmuneg,P@amaroon, BNonmeg, Kasemsuk,S€eda, S
SuwanchargdthBochemical and Xanthine Oxidase Inhibitory Activity i©ONypa fr
Fruit Extré@@@ ends in Scien&e L5538
Pothipor, BamrungsaplaBmunee Odinnunkad AKgold nanopdsteplelst+
aminobdanyiné~vyo dimensional dflapbe2ne oxide electrode tovaes label
electrochemical biosensor for simutadeodstelctadn of cancer #nagdn 15
microRRIR02Z0lloids and SudBigesterfaces, 210, 112260
Maturost, Bheimisnongkop, Saipanya,F8ng, Pongpichayakulakfunege, J
Waenkaewy, Garbon nanstyigger oxsdeported palladium anode catalysts fo
electrocatalytic enhancement in formic@e2d@eidatmmal Journal of Hydrogen
Engy, 4, pp5886598 O
Themsirimongkblat&ostWaaenkaewrBmsawaRddgpichayaklakiMunge, J
Saipanya,T8e effect of sequentially electrodepositedsiogpamntedignagtadne
oxide on enhanced oxidation of mixed acids from@i@ddesaiohatido,rnal
of Hydrogen EneBgyppatr8089 O
Yaiwong JemakylBadmrungsapaknung&unnunkadsl&ctrochemical detection
of matrix metalloprefeusasg an immunoassay on a maibhyées2phene
oxide electr@f® Bioelectrochemisy) 7D42,
Lerdsrj, Thunkhamrakakinungd)evelopment of a colorimetric aptasensor for afle
B1 detectibased on silver nanoparticle aggregation induced by positively ch:
diimid@02Faod Controd08G23
Upan, YoungviseSubintrangniKakuwanBénet, RAubertHPJakmungd, Simple
labdireeslectrochemical sensor for sensitive ddcjmotenabaisad on specific
aptamer immobilized platinum rearbpaytiaieaphene ox&R91Srientific
Reports &1 113969
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10.Phetsang K&khunthgdCanlek, Jdkmungeyldngkornasawakuinriinkad, K
Coppeeduced graphene oxide film modified eleczgd®tforghoose sensing
applicati®2 Bcientific RepafitHIAI2

11.PhuangsaijalakinungeeKiftiwvachapdn\@stigation intedneiype performance of
colorimetric sensor strips using RGB, CMYK, HSV, and CIELAB coupled
preprocessing ndatbass study on an analysis of water qu20B/ljfanaraktérs,
Analytical Science and Tecfinafbgy, 12

12 Reamaroon, Mkmunee MbonrungseeA Nsimple Colorimetric Procedure for th
Determination of lodine Value of Vegetable Oils Using&03tiaumiabieé Camer:
Analysis and Te&timpp3EB8s O

13 Kuntamungl]akmung@uhnunkadA Kalbieee multiplex electrochemical biosensor f
the detection of three breast cancer biomarker proteeial edmplbsthgritye
antibogtpnjugated polyethyleg@iniamopari@t&lQurnal of Materials Chemistry
B 983 pp6&r6585 O

14 Lerdsri, Soongsongadlue, Fakmuneerdliable colorimetric aptasensot exploiting
Mers ssDNA and gold nanoprobes for highly sensitive detecti®01 &flatoxin
Journal of Food Compositigaignt&n&03992

15 ReanpangdyiBainkha,,RJpan, Jakmungd dovel flow injection amperometric sens
based on carbon black and graphene oxiderimedifesalsmnesactrode for highly
sensitive determination oR0&dratata, 232, 122493

16 .Maturost,PdngpichaygRiladhkaewrBmsawai hdmsirimongkiaknfunee, J
SaipanyaERctrocatalytic activity of bimetallic PtPenmdlid¢exduraraxidenanotube
for oxidation of alcohol aacid@0fibaurnal of Electroanalytical Chemistry, 895, 11

17 Bennett, 8ookwopgdaRmungd/dhatheerand@m&tphone digital image colorimetri
determination of the total monomeric anthocyanin 8d@teheiphldifferiatial
metho&02A@alytical Metha@g, B 848358 O

18.Soongsond,eddsti,JhAkmungeA Jacile colorimetric aptasessst Gindopyrifos
detection utilizing gold nanoparticle aggregation ineinvie Ri30beshylel6
&5 ppa8r8857 O

19.Pongpichayakiwaigkawgniyaenkaewt-éhg, LnceesungvpriakBnunee, J
SaipanyaPtelectrodeposited otMC&ZF@4 a new alternative catalyst for enhance
of ethanol oidd&021rernational Journal of Hydrogé&i6, Pp2&RgEEB6930

20.Pothipor, TakmuneeBdmrungsg®uBnunkadAK electrochemical biosensor for
simultaneous detection of breast cancer clinically related mgoitRNAs bas
nanopartigesphene quantugrajahene oxid@GiRi0alyst, 825ppA@DA0QY O
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21 Phetsang KBwannimitR &ttanakitCRanlek, Kddkhunthgadviigkornasawakul, P
JakmuneeQdinnunkgdA IRedoxaBaraphe@aide Modified Screen Printed Carbo
Electrode as aE@estive and Versatile Sensing Platform for E¥mtechemical
Immunosensor ardAyoratic GlucoseZRaB@ntiers in Chemistry, 9, 671173

22 Chanarsa,J&munge@unnunkEdA Bifunctional NaResilesd Graphene Oxide
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