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Type 1.1 : For student with master’s degree

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

B. Academic activities
1. A student has to attend the Graduate Seminar in Chemistry every semester
throughout the program.
2. A student must complete an approval on his/her thesis proposal agreed by
the Thesis Advisory Committee and the Graduate Program Administrative

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 part of his/her
Ph.D. thesis in a well-acknowledged international conference.

4. At least two articles, in relevant to an entire or a part of student’s thesis,
must be published or accepted for publication in well-acknowledged
international journals indexed in either ISI, Scopus, Web of Science or
Pubmed database. The student must be first-authored of at least one of
these two articles, which is required to be Alternatively, an entire or a part
of his/her thesis is GRANTED either a patent filling number with an evaluation
of the Readiness level (TRL/PRL/SRL) of 6, or classification as an innovation
with the Readiness level (TRL/PRL/SRL) of 7. These patent or innovation can
be substitued to a published article in a journal.

5. A student must submit his/her study progress report approved by the
Graduate Program Administrative Committee to the Graduate School every
semester.

C. Non-credit courses

1. Requirement of the Graduate School English

2. Requirement of the program
The following courses must be enrolled and granted the Satisfory (S) grade.
- 203753 (Critical Reading and Writing, and Communication in Chemistry)

- 203754 (Statistics and Computer Programs for Chemical Research)
- 203756 (Hard and Soft Skills for Chemists Through Teaching Assistantship
in Chemistry Laboratory)
- 203891 (Graduate Seminar in Chemistry 3)
- 203892 (Graduate Seminar in Chemistry 4)
D. Qualifying examination

1. A student must pass a qualifying examination as an evaluation of his/her
competency in order to proceed with a Ph.D. thesis proposal.

2. A student may re-take a qualifying examination if he/she fails the first time
and it must be completed within the consecutive regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she
may be transferred to Master’s Degree Program upon an approval of the

Graduate Program Administrative Committee.
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4. A student must pass a qualifying examination prior to entering the joint
degree program.

Type 1.2 : For student with bachelor’s degree

Degree requirements 72 credits
A. Thesis
203897 Doctoral Thesis 72 credits

B. Academic activities

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

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

3. A student must present at least one work from an entire or part of his/her
Ph.D. thesis in a well-acknowledged international conference.

4. At least two articles, in relevant to an entire or a part of student’s thesis,
must be published or accepted for publication in well-acknowledged
international journals. The student must be first-authored of both articles
which must be indexed in either ISI, Scopus, Web of Science or Pubmed
database. Alternatively, an entire or a part of his/her thesis is GRANTED either
a patent filling number with an evaluation of the Readiness level
(TRL/PRL/SRL) of 6, or classification as an innovation with the Readiness
level (TRL/PRL/SRL) of 7. These patent or innovation can be substitued to
a published article in a journal.

5. A student must submit his/her study progress report approved by the
Graduate Program Administrative Committee to the Graduate School every
semester.

C. Non-credit courses

1. Requirement of the Graduate School English

2. Requirement of the program
The following courses must be enrolled and granted the Satisfory (S) grade.

- 203753 (Critical Reading and Writing, and Communication in Chemistry)
- 203754 (Statistics and Computer Programs for Chemical Research)
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- 203755 (Professional Handling and Management of Chemical Hazards)
- 203756 (Hard and Soft Skills for Chemists Through Teaching Assistantship
in Chemistry Laboratory)

- 203791 (Graduate Seminar in Chemistry 1)

- 203792 (Graduate Seminar in Chemistry 2)

- 203891 (Graduate Seminar in Chemistry 3)

- 203892 (Graduate Seminar in Chemistry 4)

D. Qualifying examination

1. A student must pass a qualifying examination as an evaluation of his/her
competency in order to proceed with a Ph.D. thesis proposal.

2. A student may re-take a qualifying examination if he/she fails the first time
and it must be completed within the consecutive regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she
may be transferred to Master’s Degree Program upon an approval of the
Graduate Program Administrative Committee.

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

Type 2.1 : For student with master’s degree

Degree requirements a minimum of a8 credits
A. Course work a minimum of 12 credits

1. Graduate Courses a minimum of 12 credits

1.1 Field of Specialization a minimum of 9 credits

1.1.1 Required courses 3 credits

203756 Hard and Soft Skills for Chemists 1 credit

Through Teaching Assistantship in
Chemistry Laboratory

203891 Graduate Seminar in Chemistry 3 1 credit
203892 Graduate Seminar in Chemistry 4 1 credit
1.1.2 Elective courses a minimum of 6 credits

Elective courses in Field of Specialization are courses enlisted below and
any other graduate courses in chemistry (203) which have been approved

by the Thesis Advisory Committee.
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203713
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203718

203719
203721
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203725
203732
203734
203735
203736
203737
203739
203741
203743
203745
203749
203751
203752
203753

Combinatorial Chemistry

Natural Products Chemistry
Phytochemical Analysis

Advanced Organic Synthesis

Advanced Organic Spectroscopy
Inorganic Reactions and Mechanisms
Comprehensive Inorganic Chemistry
Spectroscopic Methods in Inorganic Chemistry
Chemistry and Applications of Batteries
Chemistry and applications

of Photocatalysis

Chemistry of Inorganic Materials
Chemical Thermodynamics

Chemical Kinetics

Electrochemistry

Nuclear and Radiochemistry

Colloid and Surface Chemistry
Electroanalysis

Chemical Analysis by Chromatographic Methods
Analysis of Foods and Nutraceuticals
Essence in Analytical Chemistry
Biosensors

Advanced Chemical Analysis

Plant Biochemistry and Applications
Enzymology

Protein Chemistry

Research Methods in Biochemistry

Computational Chemistry

Electronics of Analytical Instruments for Chemistry

Critical Reading and Writing, and Communication

in Chemistry
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203807
203814
203815

203821
203823
203824
203825
203826
203827
203828
203829
203831

203833
203838

203841
203842
203844

Statistics and Computer Programs for
Chemical Research

Professional Handling and Management of
Chemical Hazards

Polymer Characterization and Properties
Polymer Composites

Polymer Blends

Polymer Degradation and Stabilization
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds
Green Chemistry and Sustainability
Organotransition Metals in Organic Synthesis
Physical Organic Chemistry
Organometallic Chemistry

Coordination Polymers and Metal Organic
Frameworks

Quantum Chemistry

Molecular Structures and Interactions
Chemical Crystallography

Molecular Phenomena in Polymer Science
Statistical Thermodynamics

Molecular Spectroscopy

Polymer Synthesis and Characterization
Polymer Properties and Testing
Introductory Chemometrics for Scientific
Data Analysis

Advanced Analytical Spectroscopy
Analytical Techniques for Surface and Structural
Characterization

Biochemical Aspects of Nutrition
Biochemistry of Membranes

Biochemistry of Nucleic Acids

N WO LW NN DN W VLW W W

N WO WO N N W W VuwWu W

W

credits

credit

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits
credits

credits

credits

credits

credits
credits

credits

32



33

203869 Selected Topics in Chemistry 1 credit
203879 Selected Topics in Chemistry 2 credits
1.2 Other courses (if any) a maximum of 3 credits
1.2.1 Required courses none
1.2.2 Elective courses (if any) a maximum of 3 credits

Elective courses are any graduate courses which may not be chemistry
subject. The students must seek approval from his/her Thesis Advisory
Committee and the Graduate Program Administrative Committee
before registering these courses. Elective courses in field of
specialization listed in 1.1.2 may also be counted in this category.

2. Advanced undergraduate courses
In case the student lacks some basic knowledge which is necessary for

education, the student must enroll some advanced undergraduate courses(s) under
the recommendation of program administrative committee
B. Thesis
203899 Doctoral Thesis 36 credits

C. Non-credit courses

1. Graduate School requirement English

2. Program requirement none
D. Academic activities

1. A student must submit his/her study plan approved by his/her Thesis Advisory
Committee to the Graduate Program Administrative Committee within the
first semester of the enrollment.

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

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

4. A student must present at least one work from an entire or part of his/her
Ph.D. thesis in a well-acknowledged international conference.

5. At least one article, in relevant to an entire or a part of student’s thesis,

must be published or accepted for publication in well-acknowledged
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international journals. This article must be first-authored by the student and
indexed in either ISI, Scopus, Web of Science or Pubmed database.
Alternatively, an entire or a part of his/her thesis is GRANTED either a patent
filling number with an evaluation of the Readiness level (TRL/PRL/SRL) of 6,
or classification as an innovation with the Readiness level (TRL/PRL/SRL) of
7.

E. Qualifying Examination

1. A student must pass a qualifying examination as an evaluation of his/her
competency in order to proceed with a Ph.D. thesis proposal.

2. A student may re-take a qualifying examination if he/she fails the first time
and it must be completed within the consecutive regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she
may be transferred to Master’s Degree Program upon an approval of the
Graduate Program Administrative Committee.

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

Type 2.2 : For student with bachelor’s Degree

Degree requirements a minimum of 72 credits
A. Coursework a minimum of 24 credits

1. Graduate Courses a minimum of 24 credits

1.1 Field of Specialization a minimum of 18 credits

1.1.1 Required courses 6 credits

203755 Professional Handling and Management 1 credit

of Chemical Hazards

203756 Hard and Soft Skills for Chemists Through 1 credit
Teaching Assistantship in Chemistry Laboratory

203791 Graduate Seminar in Chemistry 1 1 credit

203792 Graduate Seminar in Chemistry 2 1 credit

203891 Graduate Seminar in Chemistry 3 1 credit

203892 Graduate Seminar in Chemistry 4 1 credit
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1.1.2 Elective courses a minimum of 12 credits
Elective courses in Field of Specialization are courses enlisted below and
any other graduate courses in chemistry (203) which have been approved

by the Thesis Advisory Committee.

203701 Combinatorial Chemistry 2 credits
203704 Natural Products Chemistry 2 credits
203705 Phytochemical Analysis 2 credits
203708 Advanced Organic Synthesis 3 credits
203709 Advanced Organic Spectroscopy 3 credits
203713 Inorganic Reactions and Mechanisms 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203715 Spectroscopic Methods in Inorganic Chemistry 3 credits
203717 Chemistry and Applications of Batteries 2 credits
203718 Chemistry and Applications 2 credits
of Photocatalysis
203719 Chemistry of Inorganic Materials 3 credits
203721 Chemical Thermodynamics 3 credits
203722 Chemical Kinetics 3 credits
203723 Electrochemistry 2 credits
203724 Nuclear and Radiochemistry 3 credits
203725 Colloid and Surface Chemistry 3 credits
203732 Electroanalysis 3 credits
203734  Chemical Analysis by Chromatographic Methods 3 credits
203735 Analysis of Foods and Nutraceuticals 2 credits
203736 Essence in Analytical Chemistry 3 credits
203737 Biosensors 2 credits
203739 Advanced Chemical Analysis 3 credits
203741 Plant Biochemistry and Applications 3 credits
203743  Enzymology 3 credits
203745  Protein Chemistry 3 credits
203749 Research Methods in Biochemistry 4 credits
203751 Computational Chemistry 3 credits



203752
203753

203754

203775
203776
203777
203778
203803
203804
203805
203806
203807
203814
203815

203821
203823
203824
203825
203826
203827
203828
203829
203831

203833
203838

203841
203842

Electronics of Analytical Instruments for Chemistry

Critical Reading and Writing, and Communication
in Chemistry

Statistics and Computer Programs for
Chemical Research

Polymer Characterization and Properties
Polymer Composites

Polymer Blends

Polymer Degradation and Stabilization
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds
Green Chemistry and Sustainability
Organotransition Metals in Organic Synthesis
Physical Organic Chemistry

Organometallic Chemistry

Coordination Polymers and Metal Organic
Frameworks

Quantum Chemistry

Molecular Structures and Interactions
Chemical Crystallography

Molecular Phenomena in Polymer Science
Statistical Thermodynamics

Molecular Spectroscopy

Polymer Synthesis and Characterization
Polymer Properties and Testing
Introductory Chemometrics for Scientific
Data Analysis

Advanced Analytical Spectroscopy
Analytical Techniques for Surface and Structural
Characterization

Biochemical Aspects of Nutrition

Biochemistry of Membranes

N WO W N N D N O WVWw W W W

N WO LW N N W W W W

W

credits

credits

credits

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits
credits

credits

credits

credits

credits

credits
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203844 Biochemistry of Nucleic Acids 3 credits
203869 Selected Topics in Chemistry 1 credit
203879 Selected Topics in Chemistry 2 credits
1.2 Other courses (if any) a maximum of 6  credits
1.2.1 Required courses none
1.2.2 Elective courses (if any) a maximum of 6 credits

Elective courses are any graduate courses which may not be chemistry
subject. The students must seek approval from his/her Thesis Advisory
Committee and the Graduate Program Administrative Committee
before registering these courses. Elective courses in field of

specialization listed in 1.1.2 may also be counted in this category.

2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge which is necessary for
education, the student must enroll some advanced undergraduate courses(s) under
the recommendation of program administrative committee
B. Thesis
203898 Doctoral Thesis 48 credits
C. Non-credit Courses
1. Graduate School requirement English
2. Program requirement none
D. Academic activities

1. A student must submit his/her study plan approved by his/her Thesis Advisory
Committee to the Graduate Program Administrative Committee within the
first semester of the enrollment.

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

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

4. A student must present at least one work from an entire or part of his/her

Ph.D. thesis in a well-acknowledged international conference.
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5. At least two articles, in relevant to an entire or a part of student’s thesis,
must be published or accepted for publication in well-acknowledged
international journals indexed in either ISI, Scopus, Web of Science or
Pubmed database. The student must be first-authored of at least one of
these two articles. Alternatively, an entire or a part of his/her thesis is
GRANTED either a patent filling number with an evaluation of the Readiness
level (TRL/PRL/SRL) of 6, or classification as an innovation with the Readiness
level (TRL/PRL/SRL) of 7. These patent or innovation can be substitued to
a published article in a journal.

E. Qualifying Examination

1. A student must pass a qualifying examination as an evaluation of his/her
competency prior to proceeding with a Ph.D. thesis proposal.

2. A student may re-take a qualifying examination if he/she fails the first time
and it must be completed within the consecutive regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she
may be transferred to Master’s Degree Program upon an approval of the
Graduate Program Administrative Committee.

4. A student must pass a qualifying examination prior to entering the joint

degree program.

3.1.3 N3¥UIUIN

(1) NF2UIVUIAY (FMTU WUU 2.1 wag WU 2.2) aVelIhl

203755  A1TVINUAUAITATILAZNITINNITOUATIBAINETALIDE 1900 TN 1(1-0-2)
Professional Handling and Management of Chemical Hazards

203756  @ussouvinuzlazasayinvedmsutiniall 1(0-2-1)
Hiunsteaeuluujianisad
(Hard and Soft Skills for Chemists Through
Teaching Assistantship in Chemistry Laboratory )

203791  dununUudiefnwinieedl 1 1(1-0-2)
(Graduate Seminar in Chemistry 1)

203792  dunundudnfnwiniaail 2 1(1-0-2)

(Graduate Seminar in Chemistry 2)



203891

203892

dunuUgnAnw el 3
(Graduate Seminar in Chemistry 3)
dunuURnEnwIwLAll 4

(Graduate Seminar in Chemistry 4)

(2) MUV WADNIUAIV IV NANE (@MU LUy 2.1 wag 2.2)

203701

203704

203705

203708

203709

203713

203714

203715

203717

203718

203719

203721

203722

wilpaudiunoiea

(Combinatorial Chemistry)
\ATINARAUTITUA

(Natural Products Chemistry)
N15IATIZAAITH NAAL

(Phytochemical Analysis)
msdaunTgiansduridtugs

(Advanced Organic Synthesis)
aLUﬂImaIﬂ?JmaLﬂﬁﬁw‘%éﬂﬂy’uqa
(Advanced Organic Spectroscopy)
Ufnseuaznalnniseliuvsg

(Inorganic Reactions and Mechanisms)
ANUTRUIMAATeuvIE
(Comprehensive Inorganic Chemistry)
WsaninsalnUluadotunig
(Spectroscopic Methods in Inorganic Chemistry)
ilkagnsUssgndliiunnod

(Chemistry and Applications of Batteries)
TlkaznN1sUsEYNAUSATE LI AT IMES
(Chemistry and Applications of Photocatalysis)
wilvesTanetiunid

(Chemistry of Inorganic Materials)
gauvNaransTuAdl

(Chemical Thermodynamics)
JauNafIan LAl

(Chemical Kinetics)

1(1-0-2)

1(1-0-2)

PUIYNA

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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203723

203724

203725

203732

203734

203735

203736

203737

203739

203741

203743

203745

203749

203751

203752

203753

wadllwlsi

(Electrochemistry)
wiltAdeslazalinuiunSsd

(Nuclear and Radiochemistry)
\nilneaaoesLaz A7

(Colloid and Surface Chemistry)
NTIATIZYNISINTN

(Electroanalysis)
nMATzvaailagislasinlnnsil
(Chemical Analysis by Chromatographic Methods)
MTATIZVRIMTHaE N LRAa
(Analysis of Foods and Nutraceuticals)
anszdngylueiiiiasei

(Essence in Analytical Chemistry)
Tulowwuiwes

(Biosensors)

msleTinaedidugs

(Advanced Chemical Analysis)

N nuTAATLaENTUTZLNA

(Plant Biochemistry and Applications)
oulwiingn

(Enzymology)

nilveslusAu

(Protein Chemistry)
WMTINENTIAL

(Research Methods in Biochemistry)
LPILTIADNNUADS

(Computational Chemistry)
3udnnsedndvenaiasdiodasevinaadl
(Electronics of Analytical Instruments for Chemistry)
M3suasN1STEUIRNNG waznsdoansnend

(Critical Reading and Writing, and Communication in Chemistry)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(2-6-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)
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203754

203775

203776

203777

203778

203803

203804

203805

203806

203807

203814

203815

203821

203823

203824

203825

A0ALaLlUTHNTUABNRUADIANNSUIUITENLAL]

(Statistics and Computer Programs for Chemical Research)

nIdnwazlanIziaranUAvaIwe e
(Polymer Characterization and Properties)
wodluasAaulwds

(Polymer Composites)

wodluasiuaua

(Polymer Blends)
nsidevaatsveamediesuarmsvinliiatios
(Polymer Degradation and Stabilization)
A3 lolAllla NTALATIZRANNAT
(Stereochemistry and Asymmetric Synthesis)
wilvesasusznaulawmalslenan

(Chemistry of Heterocyclic Compounds)
wiiAdeuazaudaby

(Green Chemistry and Sustainability)
Tanegnsudtusuniglundduniddunei
(Organotransition Metals in Organic Synthesis)
wildunsoNana

(Physical Organic Chemistry)

willandunse

(Organometallic Chemistry)
lavesfudunediuesiazlasenglanyduniy
(Coordination Polymers and Metal Organic Frameworks)
LAIAIDUAL

(Quantum Chemistry)
lassasuasdunsisensyauluana

(Molecular Structures and Interactions)
HANFARNSLTILAL]

(Chemical Crystallography)
Usingmsalidaluianaluinemansnediues

(Molecular Phenomena in Polymer Science)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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203826

203827

203828

203829

203831

203833

203838

203841

203842

203844

203869

203879

QaUUNAAANSLTEDA

(Statistical Thermodynamics)
awninsalndidslaana

(Molecular Spectroscopy)
NTALATIZILAZ NITNNYULLANZUDINDALNDS
(Polymer Synthesis and Characterization)
duifvomediuasuaznIsnadou

(Polymer Properties and Testing)
wlumsndidesdudmiumsinsed
TOYaNIIMEANENT

(Introductory Chemometrics for Scientific
Data Analysis)
mﬂnimainﬂmqmﬁLﬂiwzﬁ%uqq
(Advanced Analytical Spectroscopy)
WATANITILATIEREMTUN TSN YUY

LRNNLVDINUR AL IATIESN

(Analytical Techniques for Surface and Structural

Characterization)
1ATUNSITITLA]

(Biochemical Aspects of Nutrition)
Fupdvondowad

(Biochemistry of Membranes)
Fpdlvesnsniamasn
(Biochemistry of Nucleic Acids)
WvolaenasTaall

(Selected Topics in Chemistry)
WvolaenasTIaall

(Selected Topics in Chemistry)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

2(2-0-4)
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(3) nunauTynus

203897 Doctoral Thesis 72 BUBAR
(A Tinus)
203898 Doctoral Thesis 48 KUBAR
(A Tinus)
203899 Doctoral Thesis 36 wiena
(A Tinus)
@) nsrunAvimudeululnglitumiseRnazan @Ewiuuuu 1.1 uag 1.2) whefn
203753 msenumkazn1sdeudaining warnsdeasmand 2(2-0-4)
(Critical Reading, Writing and Communication
in Chemistry)
203754  edauazlUsunsuaouineTdmSuNUITnIuALl 2(2-0-4)
(Statistics and Computer Programs for Chemical Research)
203755  A1SVIUAUEISIALLAZN1TIANITOURTIBAINEITLANDE 19U TN 1(1-0-2)
(Professional Handling and Management of Chemical Hazards)
203756  @ussouvinuzlazasayinvedmsutiniall 1(0-2-1)
H1unsteaeuluujinnisad
(Hard and Soft Skills for Chemists Through
Teaching Assistantship in Chemistry Laboratory)
203791  dununUudiednwinieedl 1 1(1-0-2)
(Graduate Seminar in Chemistry 1)
203792  dunundudinfnwiniaail 2 1(1-0-2)
(Graduate Seminar in Chemistry 2)
203891  dununUudinAnwinieedl 3 1(1-0-2)
(Graduate Seminar in Chemistry 3)
203892  dunuUuginAnwIneall 4 1(1-0-2)

(Graduate Seminar in Chemistry 4)

Mnewme  swanszundvntgimualudnay 6 wan e ludl

1.
2.

LA 3 GSN LAANDY AME  WATAIAIY/ENVITINNTEUIVITIUUAITA

LAUNAN50Y AN NIEUIITITLAUUUANANY



3. WUVendau  wanshie viaavyluanunin
187 0 Ao LUNIALBUNSY

8 1 Ao wanaAdielunsg

8% 2 Ao uUNaATlgEnd

LAY 3 AD WINIATIATIEN

@Y 5 A NITUIWIBINAN

1@ 9 Av ATEUILITIENNUILaYUS ey T us

4. @UNENVUIY UARIDY BUNTUYBINNIANLVDIY

3.1.4 LLﬁﬂ\‘iLLNUﬂqﬁﬁﬂTﬂ
3.1.4.1 wuu 1.1
I 1

a4

AMANSANYIT 1 MUY AANSANEN 2

NUILAR

203754 | @dfwaslushnsumauiaimes

203753 | A1991ULAENISREUTININY -

waznnsaeansaAdl Frsunadennaed

Critical Reading and Writing, Statistics and Computer

and Communication in Programs for Chemical

Chemistry Research

aourudeulunwsUsEme - aauinAnauUn

Pass foreign language

examination requirement

Qualifying examination

WS ENLUN TR ANYINIaLAL
Attend the Graduate Seminar

in Chemistry

WsENLUN TR ANYINI AL
Attend the Graduate Seminar

in Chemistry

RN

RIPEN
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U7
AANSAENET 1 VYRR MANSENET 2 N Velh
wueolasasenufinus - 203898 | nufjiinus 12
Present doctoral thesis Doctoral Thesis
proposal
203898 | pufjlinus 12 203891 | dununvdin@nwiniuadl 3 -
Doctoral Thesis Graduate Seminar in
Chemistry 3
WrsamduNuTnAnwImIeAll 203756 | @uUIIOUNINYLMAZATUYINYS -
Attend the Graduate Seminar dwsulinaiiunistieasuly
in Chemistry UfuRn1siadl
Hard and Soft Skills for
Chemists Through Teaching
Assistantship in Chemistry
Laboratory
ERLY 12 EREY 12
Ui 3
nANSAENET 1 wein MANSENET 2 nueAn
203898 | nufjlinus 12 203898 | aufilnus 12
Doctoral Thesis Doctoral Thesis
203892 | dununtudinfnenanil 4 - S IENNUITUTIRAN YNNG -
Graduate Seminar in Chemistry Al
4 Attend Graduate Seminar in
Chemistry
dounuiinus -
Thesis Defend
ERLY 12 EREY 12

JIUMheNAnaeArangns 48 wiiena
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3142 uuu 1.2

i1
AMANSAnET 1 VaVell AANSANT 2 NUB AN
203753 | MI9IULAZNITTLUTIAINING - 203754 | edpuarlvsunsunouianes -
waznsdeansmaadl dmiumidemand
Critical Reading and Writing, Statistics and Computer
and Communication in Programs for Chemical
Chemistry Research
203755 | myvhauiuansiaiuagnisianis - douinAmuaANUR -
funTIBANEIAdeE 901N Qualifying examination
Professional Handling and
Management of Chemical Hazards
aouruioulunwsaU sz - [swdunu TR Ane ALl -
Pass foreign language examination Attend the Graduate Seminar
requirement in Chemistry
WU UAnAN ¥ INIBAL -
Attend the Graduate Seminar in
Chemistry
ER - U -
)
AANsAnET 1 Vil AANSANT 2 NUEAn
\@UeITlATII AU HNUS - 203897 | aufinus 12
Present doctoral thesis proposal Doctoral Thesis
203897 | Auflinus 12 203791 | dununvudindnwiniead 1 -
Doctoral Thesis Graduate Seminar in

Chemistry 1

WS ENLUN TSR ANYINIaLAL -
Attend the Graduate Seminar in

Chemistry

33U 12 334 12




ar

i 3
AANISENWT 1 nuein A1ANISANWT 2 Ve Rk
203897 | pufjlinus 12 203897 | aufinus 12
Doctoral Thesis Doctoral Thesis
203792 | dunuvadindAnwiniaad 2 - 203891 | dunudadinfneinieail 3 -
Graduate Seminar in Chemistry 2 Graduate Seminar in
Chemistry 3
203756 | @ussauvinuekazasuvinyedmiuiin -
wiliunshegeululfiRnisied
Hard and Soft Skills for Chemists
Through Teaching Assistantship in
Chemistry Laboratory
U 12 37U 12
U a4
MANSAENET 1 nueAn MANSENET 2 nuen
203897 | aufjlinus 12 203897 | aufinus 12
Doctoral Thesis Doctoral Thesis
203892 | dununvudindnwimiuad 4 - WdNNUUTnAN ¥ ImMIBAL -
Graduate Seminar in Chemistry 4 Attend the Graduate Seminar
in Chemistry
aounuiinus -
Thesis Defend
EREY 12 ey 12

JuMhenanaeanangns 72 mhegin




3.1.4.3 uuu 2.1

a8

i1
fMANSAENET 1 nenn AANSANWT 2 nen
VLD UNTANYINTEUILIN - douinAuaANUR -
Present study plan Qualifying examination
aeusnudoulunwnaysemne - W mduIUITMTnANYINILAL -
Pass foreign language examination Attend the Graduate Seminar in
requirement Chemistry
WrsmduNUTMnANYImMILAL - NIz AN UNTOUDNAIVIIN 4
Attend the Graduate Seminar in RNY
Chemistry Elective courses
nszUAYEenluaIvIvIanIy 4
Elective courses in field of
specialization
ERLY 4 By 4
U 2
AANISENWT 1 nuein MANSENYT 2 nein
203891 | dununUdinfnwiniuedl 3 1 203899 | pufjlinus 12
Graduate Seminar in Doctoral Thesis
Chemistry 3
nszvAYEenlunsouan 1 203756 | aussnuvinuskarasayinyedmsutn 1
AUV NANIY wiliumsgasululfifnisad
Elective courses Hard and Soft Skills for Chemists
Through Teaching Assistantship in
Chemistry Laboratory
waueitolases9nufinus - Wrswdunntudinfnyiniued -
Present doctoral thesis Attend the Graduate Seminar in
proposal Chemistry
EREY 2 ERLY 13
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3
A1ANSANYT 1 w8 AANISANYTE 2 Vel
fin
203899 | aufjlinus 12 203899 | nufiinus 12
Doctoral Thesis Doctoral Thesis
203892 | dunuvadindnwiviauad 4 1 [swdunudagindneniaal -
Graduate Seminar in Attend the Graduate Seminar in
Chemistry 4 Chemistry
#oUAYINUS -
Thesis Defend
3 13 3 12

umheinnasavangnshivesnd

3.1.4.4 uuu 2.2

D
D.

b

48 wenm

1
A1ANSANYT 1 nIwne nANMSANET 2 ATeinl
203755 | msinauiuansiadiuaznisinnig 1 nszvIIvIdenlunsausn 8
JuRIIwIINASIAN DL 9T TN AU NANE
Professional Handling and Elective courses
Management of Chemical
Hazards
gourudoulunwsnalszmne - TN UdnAnwInIg -
Pass foreign language \Adl
examination requirement Attend the Graduate
Seminar in Chemistry
LAUDUNUNTANYINTZUIUIU - 203756 AUTIOUVINWLLALATUNNYE 1
Present study plan dusutinainiunistieaeu
luufuanisedl
Hard and Soft Skills for
Chemists Through Teaching
Assistantship in Chemistry
Laboratory
[ TdununduginAnwiniaad - - -
Attend the Graduate Seminar in
Chemistry
EREY 1 EREY 9
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)
aANIsENET 1 nuein A1ANISANWT 2 nein
nszuIIvLaenlunsausn 8 nszvIIvIdenlunsausn 2
ANUIYANL A1V VAN
Elective courses Elective courses
WhsmdunuduinAnwiniaad - douinAuaNTR -
Attend the Graduate Seminar Qualifying examination
in Chemistry
- LEUDIITRlATIT AW TNUS -
Present doctoral thesis
proposal
prY 8 57 2
i 3
MMANSAENET 1 VoG AANISANET 2 VTP R
203898 | pufjlinus 12 203898 | pufjlinus 12
Doctoral Thesis Doctoral Thesis
203791 | dunudadindneiviaad 1 1 203792 | dununvdindnuiviaad 2 1
Graduate Seminar in Graduate Seminar in
Chemistry 1 Chemistry 2
3 13 3 13
Uiia
AANISENWT 1 nuein AIANISANWT 2 Ve RRE)
203898 | pufjlinus 12 203898 | pufjlinus 12
Doctoral Thesis Doctoral Thesis
203891 | dunuduginAnwiniaedl 3 1 203892 | dunuvudindnwiviaadl 4 1
Graduate Seminar in Graduate Seminar in
Chemistry 3 Chemistry 4
doUnUINUS -
Thesis Defend
prY 13 57 13
Tuheinnaeavangaslitdesnit 72 mihefn
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ALY U
Falus/duani NAS U
AAINITANY (a107), Yaqdu deusuuse | madnms
il Fo-umana a0, Idi3ansfinu NANENT 53
3 U, "3 uel. Wasulu
syey 5 U
anan)
1 | sAasagey syl | . (ed), smInendeniiesiv, 2540 45 | 2475 | 45 | 2475 | 179(63)
MU, (1AF), YNINLBUFVAUATUNS,
2533
2 | 9A.a33U0 Ph.D. (Physical Chemistry), University 3.0 4.5 3.0 4.5 89 (33)
yadlenu* of Leeds, UK, 2000
.. (1ad), uAIneduesivg, 2537
WM. (A8), WIneaeTesle, 2533
3 Sﬂ.ﬂi.Lﬁﬂiaﬂm Ph.D. (Materials Science and 15 4.5 15 4.5 9(3)
uzlula3oe Engineering), The Pennsylvania State
University, USA, 2010
L (1ad), uIneduesivg, 2545
WM. (A8), WIneaeTesle, 2543
4 | 9A.n7.n35% Ph.D. (Chemistry), University of 16.5 0 16.5 0.5 56 (26)
uUIUNA Wollongong, Australia, 2010
AL (AIRERR), unnInedeuiing,
2547
MU, (\AT), WnINensedasl, 2543
5 | SA.A5.00%085R Us.a. (PLBUN3Y), 20.25 0 2025 | 0.5 31 (5)
lasgsns LUNINYINYFVAUASUNS, 2553
MU, (1AT), YN INYIFUAIVANUATUNS,
2549
6 | NA.AT.NIYIWN Dr. rer.nat. (Bioorganic Chemistry), 171 | 6.03 | 17.1 | 6.03 10 (3)

ERED

Martin-Luther University Halle-
Wittenberg, Germany, 2008
WMy, (AlulagTdinn),
UNINYIRLURRA, 2544

MU, (1AT), WnINeaededly, 2541
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NITUADU U
Falus/duani NASU
AAINISANY (a107), Yaqdu deusuuse | madnms
i %a-umaqa aonty, IduSanisine NANgns 57
3 U, "3 uel. Wasulu
Syey 5 U
anan)
7 | WNA.AT.NAN" Ph.D. (Chemistry), The University of 23.69 0 2369 | 05 54 (4)
YULITTIU Akron, USA, 2016
WAL (1Ad), WNINYIHEVATUATUNS,
2553
WU, (AF), YNINLFUEVAUATUNS,
2550
8 | fiieusAnn Asing | Ph.D. (Analytical Chemistry), Liverpool | - 0.68 - 0.5 199 (32)
nANUS John Moores University, UK, 1981
WU, (A8), WIneaeTesle, 2517
9 | WA.AT.AMSF Ph.D. (Chemistry), University of 16.5 9 16.5 9 11 (3)
a AU Leeds, UK, 2005
WA, (403), W Ineaededln, 2541
.U, (1Ad), unIneduideslng, 2538
10 | WA.as.30101 Aoy | w.a. (Wmalulagdinan), 16.76 0 1676 | 05 9 (9)
unIneaedesuil, 2548
WMy, (malulagdinn),
unnIneaediedul, 2543
.U @uatuazduadimalulad),
UINeNaedeslr, 2540
11 | we.as.adnn weiian | m.e. (ATAsEn), 18 6.75 18 6.75 10 (3)
PANTUNINGIRE, 2555
MU, (1AT), YNINIFEVBULAY, 2549
12 | 8.a%.98a5 w91 | Ph.D. (Pharmacy), 12 11.25 12 11.25 13 (3)
The University of Nottingham, UK,
2014
Wy (ad), WrInedeiedln, 2551
MU, (1AT), WnINesedaslr, 2550
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NITUADU U
Falus/duani NASU
AAINISANY (a107), Yaqdu deusuuse | madnms
i %a-umaqa aonty, IduSanisine NANgns 57
3 U, "3 uel. Wasulu
Syey 5 U
anan)
13 | sA.a5. 9wy 57895 | Ph.D. (Chemistry), University of St 14.25 0 14.25 | 05 42 (15)
Andrews, UK, 2010
.. (elun3diadl),
LUUNINYIFUFVAUASUNS, 2543
WU, (AF), YNINLFUEVAUATUNS,
2539
14 | 5A.n3.5U18 Ph.D. (Material Science and 9 6.75 9 6.75 70 (21)
asases Engineering), Michigan Technological
University, USA, 2002
M.S. (Metallurgical Engineering)
Michigan Technological University,
USA, 1999
MU, (1AT), YN 1INIREVDULAY, 2537
15 | WA.AT.4UNN Ph.D. (Organic Chemistry), University | 24.75 0 2475 | 05 13 (5)
WIMUAITIA of Bristol, UK, 2009
W, (b0T), W Inenaededlng, 2545
MU, (A1), WnINenaedasl, 2542
16 | wA.as.Auns nuendl | Us.e. (ad), uninendedesled, 2551 | 22.5. 0 225. | 05 13 (7)
M. eTesvvinasefdunsaadl),
UNINEREURaG, 2543
MU, (1AT), WnINeaedasl, 2539
17 | 37.93.5990 Ph.D. (Organic Chemistry), University | 25.74 0 2574 | 05 56 (6)

fu5TNA

of Wollongong, Australia, 2010

WA, (AIBUNSY),
LUUINYNFUAIVAUASUNS, 2545

WM. (A8), YNINLFUFVAUATUNS,

2542
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anan)
18 | WA.AT.UNNEYAU Ph.D. (Engineering), Ritsumeikan 19.76 0 19.76 | 0.5 9 (6)
FUNSLAY University, Japan, 2003
WAL @Nen), inninerdudeding,
2542
WU, (R@TIINE), W TInedendeslu,
2540
19 | WA.A3.U3UNS a1dad | Ph.D. (Chemistry), University of 21.75 0 | 2175 | 05 20 (13)
Bristol, UK, 2010
WAL (ATAERR), UNINEIRBVDULAY,
2547
.U, (A1), NI ISuUIULAL, 2544
20 | 9.95. 10N TR Ph.D. (Chemistry), Colorado State 7.5 0 7.5 0.5 14 (11)
GHRE University, USA, 2017
M.S. (Chemistry), Colorado State
University, USA, 2015
W, (03), WInedeTesled, 2553
21 | 5A.n5.995 zﬁé Ph.D. (Biochemistry and Molecular 1725 | 225 | 17.25 | 2.25 22 (7)
Biology), University of California, USA,
2009
MU, (AT), W INeaededly, 2544
22 | 5A.05.U73 N9Nad Ph.D. (Physical Chemistry), University | 16.5 | 225 | 16,5 | 22.5 166 (46)
of Utah, USA, 2007
MU, (1AT), YNINBIFEVBULAY, 2543
23 | 9A.93.Y3 03 Ph.D. (Chemistry and Chemical 10.5 | 11.25 | 105 | 11.25 65 (29)

Engineering), Queen’s University of
Belfast, UK, 2009
Wy (1Af), W InedeLealn, 2548

W, (0d), WInedeTesled, 2547
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5A.05. U301

AUUUNANA

Us.a. (W@nddand), uninenaeuiing,
2546

M. (A8), WIneaedeslug, 2542

7.5

6.75 75 6.75

87 (22)

25

s

WAL.AT.UIZNND

0133856

Ph.D. (Inorganic Chemistry), University
of Missouri, USA, 2010

.. (efiuvisdinil), Iiasnsal

U INYAY, 2547

WM. (Ad), IANTAIIININERE,

2541

21.09

225 | 21.09 | 2.25

11 (6)

26

nA.a3.U¥sa

WIULAD

WA, (PH), W INLPeLTalnL, 2550
WA, (40T), WInenaeledlug, 2547

WM. (A3), WInededesly, 2545

19.5

4.5 19.5 4.5

18 (8)

27

ne.a3. Jgyainn

USa2en

Ph.D. (Biomedical Engineering),
University of Michigan, USA, 2011
M.S. (Biomedical Engineering),
University of Michigan, USA, 2006
B.S.E. (Biomedical Engineering)
(Minor:Chemistry), Duke University,
USA, 2005

19.5

4.5 19.5 4.5

16 (4)

28

NA.AT. WU WaaNag

Ph.D. (Biomolecular Science), The
University of Manchester, UK, 2007
.. (naluladdinm),
uINeNaedeslui, 2544

.U, ((edmaila), uning duiteslng,

2540

10.5

9 10.5 9

22 (11)

29

NALAT. WYY

19N59AINA

.0, (neeansdaunden),
WMInededediv, 2547
4. (nendansdanaen),
LINeaedeslrd, 2544

W, (A3), WInedeTesle, 2542

27.75

225 | 21775 | 225

33 (18)
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30

IA.05. WA

Twus

U5.0. Bunidndl), uvinenaeuiing,
2544

MU, (p%), WINedeuing, 2538

15.6 4.5 15.6 4.5

85 (33)

31

3A.A7.ANTUnU

I5RANA

Ph.D. (Nanoscience and
Nanotechnology), University of
Surrey, UK, 2011

. (Fanenans), unninerdededing,
2549

w.u. WEnd), uvinesefaling,
2547

9.75 9 9.75 9

19 (4)

32

HALAT.HY AUIA

Ph.D. (Agricultural Science), Tohoku
University, Japan, 2009

M.Agr.Sc. (Bioscience and
Biotechnology for Future
Bioindustries), Tohoku University,
Japan, 2006

.. Anemansuazinalulagnig

21719), WTINeduTesl, 2546

135 | 1575 | 135 | 1575

38 (10)

33

2.05.08A% TIUTLWA

.0, (mﬁmmﬁﬁumﬁau),
PNANTIUING1RE, 2558
M. (ﬂﬁf{i’mmsﬁumé’am),
AN, 2552
w.u. (neneanishlu),

PAINTUUNTINIAY, 2550

19.44 | 2.25 | 19.44 | 2.25

13 (8)

34

IA.N3.YNAN

Msnsius

Ph.D. (Chemistry), Texas A&M
University, USA, 2002

M.S. (Analytical Chemistry), Birkbeck
College, UK, 1996

MU, (1AT), WnInensedaslri, 2537

225 2.25 225 2.25

70 (11)
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anan)
35 | we.ng.39a1iad Ph.D. (Materials Engineering and 135 | 45 | 135 | 45 18 (10)
auauum Materials Design), The University of
Nottingham, UK, 2009
WA, (103), WnIneaeedlv, 2544
WU, (A3), WIneaeTesle, 2539
36 | 9A.09.0807 WA Ph.D. (Biochemistry), Kansas State 45 | 603 | 45 | 6.03 21 (4)
University, USA, 2002
M.S. (Biochemistry), Kansas State
University, USA, 1998
B.A. (Biochemistry), Hood College,
USA, 1995
37 | 9A.N9.8¥009UID Ph.D. (Chemistry), University of 15 4.5 15 4.5 44 (5)
RN Houston, USA, 2008
L (1ad), unInedudesivg, 2545
WU, (A3), WInedeTesled, 2542
38 | 57.05.29A nelAd W9, (ATBUNSY), W Inenaeuing, 135 | 11.25 | 135 | 11.25 64 (9)
2550
MU, (1A3), WHTINGSLASUASUNTI LR,
2542
39 | WA.AT.ITOUIA Ph.D. (Microbiology), University of 1275 | 45 | 1275 | 4.5 9(3)

AluNngy

Kent, UK, 2010

.. (naluladdinm),
umIngaudedui, 2546
M.U. (nadan1sunmg),

UINYaedesl, 2542
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anan)
40 | WA.AT.91U 3381 .9, Gnerranideuindon), 27.6 0 276 | 05 16 (7)
UINYGedesly, 2557
4. Grenranidswndon),
UMINeaedesl, 2551
MU, @wadlazdnadinalulad),
unIneaeLdieuil, 2546
41 | wA.AT.ASYWIA Ph.D. (Chemistry), The University of 2646 | 6.75 | 26.46 | 6.75 16 (11)
§Mﬂ§u Liverpool, UK, 2016
WA, (40T), WInenaeledlng, 2553
.U, (1Adl), urnInedeideslng, 2550
42 | sp.a9.Aa0 Ph.D. (Chemistry), University of 165 | 6.75 | 165 | 6.75 44 (20)
AnAdruy Bristol, UK, 2010
L (1ad), uIneduesivg, 2549
WU, (Ad), WIneaeTesle, 2547
43 | WA.AT.FUTY m.a. (P3), W InedeLTealny, 2544 21 0 21 0.5 39 (6)
a1netiuAUNAN WA, (10T), WInenaededlng, 2538
AA.U. (NeFansiall), Yn1Inenaey
ASUASUNTILSHI, 2533
44 | A.A5.AUNT JUNTY Dr. rer. nat. (Biogeography), Trier 1419 | 225 | 1419 | 2.25 80 (21)
University, Germany, 2000
ma. (Msvssfiupnudeddanndonly
SEUUTLIALUAS D),
UINeNaedeslr, 2537
MU, (1AT), YN INeaeTasl, 2535
45 | WF.AS.ATNE m.a. (Af), WnInededealny, 2548 | 1875 | 45 | 1875 | 4.5 12 (3)

JUNSoU

Wy, (pf), W Ineaedealn, 2544
WM. (AdanamnIsy),

UIMINYBuTaebn, 2542
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3 U, "3 uel. Wasulu
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anan)
46 | SA.AT.ENYAN Ph.D. (Organic Chemistry), University 6.66 0 6.66 0.5 59 (12)
UMDIIUUN of Wales College of Cardiff, UK, 2001
WU, (1Ad), unIneaeLesl, 2529
47 | 5A.A5.E3UN3 Ph.D. (Physical Chemistry), Cardiff 1275 | 45 | 1275 | 45 41 (14)
aetaya University, UK, 2008
WA, (40T), WInenaeledlng, 2545
WM. (A3), WIneaeTesled, 2542
48 | 5A.A3.801708 U3.0. (Taneans), unninendededdny, | 17.25 9 17.25 9 54 (22)
YD 2552
.. (1ad), uIneduiesivg, 2548
WM. (A3), WInededesly, 2545
49 | 3A.A3.UET3 Ity | U0, (bA), unnivendeidedll, 2551 15 9 15 9 30 (4)
WA, (10T), WInenaeledlng, 2548
MU, (A1), WnINensedasl, 2546
50 | 5A.A3.0AUNE D. Phil. (Chemistry), Oxford 6 6.75 6 6.75 75 (17)
Aing University, UK, 2001
W, (A3), WInedeTesle, 2538
51 | WA.AT.DATUN WA, (nAlulagdinn), 1226 | 879 | 12.26 | 8.79 31 (13)
futeala UINeNaedeslr, 2557
.. (naluladdinm),
U INYaeTasld, 2551
WM. (nAluladiinnnisgaamngsy
1NWRT), UIne1dutslu, 2549
52 | WA.AT.BTAURNY Dr. rer. nat. (Organic Chemistry), 20.49 0 20.49 0.5 14 (4)

#1891

University of Cologne, Germany, 2012
WAL (ATBUYSY), U Ineduuing,
2546

W, (Ad), WInedeTesled, 2542
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53 | WAL.AS.ANa WRdmY | . (1ad), unninenaeimeslu, 2542 | 16.5 0 165 | 0.5 14 (2)
WU, (A8), WInededesly, 2535
54 | 5A.93. M 8vUN Ph.D. (Biochemistry), University of 14.64 1.8 14.64 1.8 24 (2)
\WHeunswg Ilinois at Urbana-Champaign, USA,
1995
.U, (1Adl), unIneduideslu, 2534
55 | wei.as.ofda Ph.D. (Organic Chemistry), University 26.1 0 26.1 0.5 17 (1)
F5dinasng of Manchester, UK, 1996
M.Sc. (Organic Chemistry), University
of Manchester, UK, 1993
WM. (A3), WInededesly, 2534
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Chemical Crystallography
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Molecular Phenomena in Polymer Science
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Statistical Thermodynamics
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Molecular Spectroscopy
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Polymer Synthesis and Characterisation
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Polymer Properties and Testing
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Selected Topics in Chemistry
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Doctoral Thesis
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Doctoral Thesis
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Doctoral Thesis
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ANMARNUIN

1. A1BSUNYANWAULNTZUIUIYN

2.A3. 701 (203701)  adinaudiunaisea 2(2-0-4)
Combinatorial Chemistry

Foulviidasrunou: munnuiiureuvesiaeu

wilneudiuneiisartoiy nénmseenuuukarmIduATIEd Aensnensiauayldsalueiinen
Tiuvesva wanmsuazmadansduasziluuaresds msduaszilodlnuesiuumavesds a3
dumasziansiuanadniuuiaveunds wealiansinsgiansiunsduasmziwuumlanstds Funesndie
UAdIMTUNTE AT IZRLUUETazay nsdlfnwilueiineudiunelsea

Introduction to combinatorial chemistry, principles in design and synthetic methodologies,
deconvolution and encoding techniques, principles and techniques in solid-phase synthesis, solid-
phase synthesis of oligomers, solid-phase synthesis of small molecules, analytical methods in solid-
phase synthesis, supported reagents in solution phase synthesis, recent literatures on combinatorial

chemistry

2.A4. 704 (203704)  1ATINANAMTSITUYIR 2(2-0-4)
Natural Products Chemistry
Foulviidiasrunou: munnuiureuvesfaeu
wwnveladnenll Tiduasien nuidendndaeisssundludagtusasnisussend
Secondary metabolites, biosynthesis, current research in natural products and their

applications

2.A3. 705 (203705)  N15ILASIZRENTNENEHLAS] 2(2-0-4)
Phytochemical Analysis

Reulvildiasrinunou: munnuiiureuvesfaeu

wRRTINTIATIEiaswgnmAll F3nsataanssvmeluity 8nsadadmiuansiegaslu
Wnsaedmsudmsuarsimediwewds wadalasulnnsfdmsunsuenarsszime wmaialasuilyn
ildmiuniswenaisldsewe wallalasuinnsidwsuniswenaisuseneulada 8n1sasiseyius
dmsunsuenuariasIeiians Mmassyenanvalansngnueiinisaningalny

Concepts of phytochemical analysis, extraction methods for plant volatiles, extraction

methods for agueous samples, extraction methods for solid samples, chromatographic techniques

for separation of volatiles, chromatographic techniques for separation of nonvolatiles,
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chromatographic techniques for separation of chiral compounds, derivatization methods for
separation and analysis, spectroscopic identification of phytochemicals
2.0, 708 (203708)  nsduAmesiansBuvIvugs 3(3-0-6)
Advanced Organic Synthesis
Foulviidassiunou munnuiureuvesiaeu
nsununsdsasgilanaidmine assanmlunsduasizinanaiidunsg nsasieiuse
AsuauAITUaN UAse1vesansusenaulansBunideneg nquundeswasnduissljisen U§asen-
pandindunariantu lalasluistunazansusznauluseudunss wazufisennisduasiznunsjisen
HenassanNsansineg Tutagdu
Synthetic plan of target molecule, selectivity in organic synthesis, formation of carbon-
carbon bonds, reaction of various organometallic compounds, protecting and activating groups,
oxidation and reduction reactions, hydroboration and organoboron compounds, some synthetic
reactions selected from current literature
2.04. 709 (203709)  swnInsalnimanfidunddduge 3(3-0-6)
Advanced Organic Spectroscopy
Foulviidiasrunou mumuiureuvesiaeu
N1911AT9as19U09a158uUNsd danslailetaniBlaaiuninsalnl dursusaadnlnsalnd -
TedssunnuAnslowuudaninsalnd wazunaaninsiuns
Structure determination of organic compounds, ultraviolet-visible spectroscopy, infrared

spectroscopy, nuclear magnetic resonance spectroscopy, mass spectrometry

2.A4. 713 (203713)  Ufjiseuaznalaniseiiuvsd 3(3-0-6)
Inorganic Reactions and Mechanisms
Rouluiidasiudaw: mumuiure U

FauNaEnsal waznwesieNdAglunminalnuisen vliavesufisewaznalnni

o

a o

ofuvdd U mauuiivesansiledousenmydnia UAensunuiivesansidedouauainaund nnsg
Feuiiemanilasansdsteuveslansunsudtu Ujiselussuuansussnoulanedunid uasufazenddl
nMstnedidnaseu

Chemical kinetics and other important parameters in the determination of mechanism, type
of inorganic reactions and mechanisms, substitution reactions of octahedral complexes, substitution
reactions of square planar complexes, chemical catalyses by transition metal complexes, reactions

in organometallic systems, electron transfer reactions
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2.A3. 714 (203714)  AduseuIMaATiatuvd 3(3-0-6)
Comprehensive Inorganic Chemistry

Raulviidasunou: muANuuYeUTeIdoU

lassadseznon lassasisuaziuszvasluiana inlan1uzuoands nsnLaziud oandinduuay
Findu aummsluana swuavansuseneuvessng wuiltudagtuvesaietdumnsd

Atomic structure, molecular structure and bonding, solid state chemistry, acids and bases,
oxidation and reduction, molecular symmetry, the elements and their compounds, current trends

in inorganic chemistry

2.4, 715 (203715)  AonwaUnlnsalntluaiiodun3d 3(3-0-6)
Spectroscopic Methods in Inorganic Chemistry

Roulviidesrinuau: mumiuiivseuresaou

nguiinguuazmssdnuazians awnlnsalndninisdu duedesuunuinisleuuudanlnsg
InU Bidnnsoualuslowuudauninsalnl sidnnseindaiunnsuvesaisusynausfiunid toauriens
aninsalnd uwuaaUnlnsums uasdinisideaiuy

Group theory and the character tables, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic spectra of inorganic compounds,

Maossbauer spectroscopy, mass spectrometry, diffraction methods

2.03. 717 (203717)  wafikaznsuszanalduunines 2(2-0-4)
Chemistry and Applications of Batteries
Rouluidasiudaw: mumuiure U

a a

amsiuveawadliiiedl uwummeIugugiinasuunmeiniond uunnesaieulesou s
Uszgniltuazdomssz fsiumnuiaendovosunneidifioslleseu  uazuummeiwiseuian (Wunineile
anan lave-losou lavg-dames lang-91n1a)

Overview of electrochemical cells, primary batteries and secondary batteries, lithium-ion
batteries, applications and safety precautions of lithium-ion batteries, next-generation batteries

(solid-state, metal-ion, metal-sulfur, metal-air batteries)

2.A3. 718 (203718)  Afikazn1sUsTanAUfAseLIaLTaues 2(2-0-4)
Chemistry and Applications of Photocatalysis
Reulvildesrinuau: mumisiivseuresaou
ﬁumuﬁuawﬁﬁ%mm@mm mMsaundusuiitondua  mssenuuuedosUfnsaliBauad

£

nsUszenAUfATe s A e
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Fundamental of photocatalysis, development of photocatalysts, photoreactor design,

photocatalytic applications

2.A1. 719 (203719)  \afivesdnneliunid 3(3-0-6)
Chemistry of Inorganic Materials
Foulviidasrunou: mumuiureuvesiaeu
fanoluniduarUszgnd nsdaemeiianedunidanasdaiuaniuging msysannmamaie
mauiilensiinszilasaing lassadns wa dugrusazauifmanudeuvesianeduie
Inorganic materials and their applications, synthesis of inorganic materials from reactants, in

various states integration of various analytical techniques for structural, phase, morphological,

thermal analysis of inorganic materials

2.A3. 721 (203721)  guuWAAEASITUAT 3(3-0-6)
Chemical Thermodynamics

Foulviidasrunou: munnuiiureuvesfaeu

wiagauaf nasuvesufisenall asazaaiieansvesusudianivsiad asazanedidninsladun
mMsmeasiaunavesasararsdidninsladeeu wdeiraulaluiagiuuasnsussendimeslulauniing
Tunside

Ideal gases, chemical reaction energy, Ideal solutions, dilute solutions of non-electrolyte,
solutions of strong electrolyte, determination of equilibrium constant of weak electrolyte solutions,

topics of current interests and applications of thermodynamics in research

2.A3. 722 (203722)  vauwaransiAll 3(3-0-6)
Chemical Kinetics

Foulviidiasrunou: munnuiureuvesfaeu

gnsIMainUfiseall NsinTendeyaleraunarans Jsn1snaaesdmsuUitenssIunuas
U157 neuisaunamansvauia ngudnsinmsiinujisen Ujiseiluanizutauiseie Ujnsentu
a13azae N9SIURTeNTIoNUS way T

Rate of chemical reaction, analysis of kinetic data, experimental methods for fast and normal
reactions, kinetic theory of gasses, reaction rate theories, some typical gas phase reactions, reactions

in solution, heterogeneous catalysis and photochemistry

2.A3. 723 (203723)  1ATllWHA 2(2-0-4)
Electrochemistry

Rouluidasiudow: mumuiure U



96

nnitugustomaadlnih dnduazamvmamansuessad nouisunsiseesleseu audins
ilnihwesdidninglad nanlsedudslifiuazaaunasansvesufasendisalin nsuszandues
nszuUIUNSIATIbNIh

Some fundamental laws in electrochemistry, potentials and thermodynamics of cells, theory
of ionic interaction, the electrical conducting properties of electrolytes, electrical polarization and

the kinetics of electrode reaction, applications of electrochemical processes

2.A3. 724 (203724)  pdidedssuaziadinusiunsed 3(3-0-6)
Nuclear and Radiochemistry
Raulviidastunou: muanuivgouvedou

YY) v a 0% v =)

AusTupnnssduwaziilraniuiunsed n1saateniadudunsad FULUUNTARNEULATNITUH ¢

v aa a

Huades Mydansuassdiomass Ujnseniiueies nansalivesuiseriaedes nduiieies 3o

[
[ YY) =~

Ufnsaifuades \Womdsduadesuas igdnademas nsuanialaadfuiunssduazansusznoumuses
Tolalnufutundad nsdnsendenetuiiunnmdad nshnseimemadaildssdiing n1shnseni
D AUALTUAN NS IF U TANYIAIUAI

Radioactivity and radionuclides, radioactive decay, decay modes and nuclear radiation,
measurement of nuclear radiation, nuclear reactions, chemical effects of nuclear reactions, nuclear
energy, nuclear reactors, nuclear fuel and fuel cycles, production of radionuclides and labeled

compounds, radioisotopes, activation analysis, analysis with X-rays techniques, analyses involving

radioactivities in various fields

2.a3. 725 (203725)  ANADAARUALATINURA 3(3-0-6)
Colloid and Surface Chemistry

Rouluiidasunou  munnuiuteuveaeu

untfeafuneaasss autidaunamans audfidauas audRvaunamansidelnii slelas
NMIMANYUZIANIZURIARAARYARIBIMATAINE LelesnInAoaasd windudaveuralnialas nunduda-
wig N13gATuNILALl N15LTI-UBUYAT ninduiavesude-vounal nidudassninavesuda-vounan
UfATeTIsnus uazimeilansmanuuam iR

Introduction to colloid, kinetic properties, optical properties, electrokinetic properties,
rheology, characterizations of colloids using different techniques, colloid stability and its
measurement, liquid-gas and liquid-liquid interfaces, liquid-solid interfaces, solid-gas interface,

chemisorption, heterogeneous catalysis and surface characterization techniques
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2.A4. 732 (203732)  n15@s1enelndia 3(2-3-4)
Electroanalysis

Raulviidasunau: muauiuteuveIdou

numuReafunsinseindlii poudnlawed wadtaninuaginmudlowss waddidninsla
Anuazpaeuwes weuwolsund narlsnsfuazliaunuwss nslnsgiuuuaninia didninsialines
Suituaudanlnsalnd uazeuidedagdusunsinseinelali Ujdansifesdunsmaasunas
Uszandmalinnsinsgrimdiiuianatialunisinseing o

Review on electroanalysis, conductometry, galvanic cell and potentiometry, electrolytic cell
and coulometry, amperometry, polarography and voltammetry, stripping analysis, electrochemical
impedance spectroscopy, and current research on electroanalysis.  Practice in testing and

applications of some electroanalytical techniques in various analyses

2.A4. 734 (203734)  n1sATIzInnLAlllnedTTasuinns 3(2-3-4)
Chemical Analysis by Chromatographic Methods
Foulviidasrunou: smumnuiureuvesiaeu
nouiuarnisaneimineanresnsinseinidasininnsil ufalasulnnsil ufalas
W wuganlnswes aadalasunlnnsluuvaussauzge-aainlasuilnnsluuaaninsiuns -
Ujtiansaesiionslasunlnns il uagnisussgndmaialasinlnnsfivesnising svasssnouung
wialuAI0g199199
Theory and optimization of chromatographic analysis, g¢as chromatography, gas
chromatography- mass spectrometry, high performance liquid chromatography, and liquid
chromatography-mass spectrometry, practice in chromatographic instruments and application of

chromatographic techniques for the analysis of some compounds in various samples

2.A4. 735 (203735) N5 MTUAsTINIIgRAR 2(2-0-4)
Analysis of Foods and Nutraceuticals
Reulvildiasrinunou munnuiiureuvesfaeu
93AUTENOUR M DM gAda LazavaIwyesuywd nsitasieiialuveslutiu Tsiu
msluleinsn 1@ule uazidn Mslnsizimanivesasenms mlginiuaiedliovessine1s iy
wagimagAda nsiiaszinnuiaisnsendinduuaraiseongniniadinim msUszgndvaguaIn
Tnguinisuagadtin

Composition of food, nutraceuticals and human health, general analysis of lipids, proteins,

carbohydrates, fibers and ashes, chemical analysis of nutrient compounds, instrumental analysis of
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micronutrients and nutraceuticals, analysis of oxidative stress and bioactive compounds,

applications for health, nutrition, and clinical purpose

2.A4. 736 (203736)  anszandgyluadAasien 3(3-0-6)
Essence in Analytical Chemistry
Foulviidasriunou munuiureuvesiaeu
awTresmRensimaedl dusedlumslieszimaed  wedanswisufegsdniuns
WATNFIRE199Te MIdnmsteyalumsiinseimaaiimelusunsuneuiiames augainil: winnisuay
nsUszgndlunmsliesieimand lnsdu: vdnnisuasmsdssendlyiBunnigiu Mmylneilneisaal
Overview of chemical analysis, steps in chemical analysis, sample preparation techniques
for real sample analysis, data handling in chemical analysis using computer programs, chemical
equilibria: principles and applications in chemical analysis, titration: principles and applications in

standard methods, analysis by kinetic methods

2.4, 737 (203737)  lulowwuiwes 2(2-0-4)
Biosensors

Foulviidiasrunou: mumuiureuvesideu

awsadlulowumes  fasadumedinm fulasdugaueziinmsein  wedeildm
anwaglamzveslulawuwes Jaquiludunsiaululewuwes nsdlfnwvadulowuweslunuideuay
Tulawuwesigenisalutagiu

Overview of biosensors, bioreceptors, transducers and detection methods, techniques for
characterization of biosensor, nanomaterials and biosensor development, case studies on current
research and commercialized biosensors
2.08. 739 (203739)  msdAmgimiaaditugs 3(3-0-6)

Advanced Chemical Analysis

Rouluiidawsiudaw: muanuiuteuvedeu

nsafnuuiugIuresuIAnnusdu Tasininnaiiiauisuuaussousgs lad (evifuead)
@3) unfiaan3aidnlnsnosda (tevevion) Iaunlsnduudumsiliduuuusnludd wadafinmuiu
Tnlagmeneimaniiazein uaziaiifeaiuyamagou

Extraction based on partition concept, high performance thin layer chromatography (HPTLCO),
field-flow fractionation (FFF), capillary electrophoresis (CE), automation, newly developed techniques

and green chemical analysis, chemistry in test kits
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2.A3. 741 (203741)  wanwAuAliuazn1sUsEENA 3(3-0-6)
Plant Biochemistry and Applications

Foulviidiasrunou: mumnuiureuvesfaeu

Fuaflvesnismelanazduasiziuas n1sududivesfindenisildsunlatvesdeuindon
nTvUIUMsILUeATILaznalnn1smuauddnylufiy sesluuvesiivliun sendu lalnlaiu Juiue
\sadu nalnmstaiivesivdrvdaiuies wugimnssuvesiiy

Biochemistry of respiration and photosynthesis, plant adaptation to changes in environment,
essential features of plant metabolism and control mechanisms, plant hormones; auxins, cytokinins,

gibberellins, biochemical mechanism of post-harvest plants, and genetic engineering of plants

2.A%. 743 (203743)  aulwsiingn 3(3-0-6)
Enzymology

Roulviidesrinuau: sumiuiiuteuesaeu

anwazlanizsaiivesoulsd saunamanisvesouled nalnnisisswesouled niswionnay
autRvoseuluidunsed Wusimnssuiiduiusiuiouled nsfamuieuleinaluladluswnn  nada
nswaneulisdugnamnssuvueivg msvssgndieuleilugnaivnisuing anulasadeiieaty
wialuladioulwl

Chemical characteristics of enzymes, kinetics of enzyme, enzyme catalytic mechanisms,
preparation and properties of synthetic enzymes, genetic engineering in relation to enzymes, future

developments in enzyme technology, large scale industrial techniques of enzyme production,

industrial application of enzymes, safety in enzyme technology

2.A4. 745 (203745)  adivadlusiu 3(3-0-6)
Protein Chemistry

Reulvildiasrinunou mumnuiureuvesaeu

numuieiuaiveannduazlusiu Taseadeanniia mashuseveslusiu qufuaznsmeaes
NMINFUEENINETINYIA A58 waznsiunglassasiewedlusiu BensAnwilaseaseslusiu nadn
yeslUsAu AnufurIuTeIozney Maadouiiuuunoaiandsl uaznsidsunsune iy 35nsAn
dunsisewarnainvedlusiu Imnssulusiuadelvniduaznsdlfner Bn1ssedvluanavedusiumia
mMswnnduazgaamnssy wnlduluswanvesailusiuuasnisussend

Reviews of chemistry of peptide and protein, three-dimensional structure, protein folding,
theory and experiment, protein denaturation, folding pathway, and prediction of protein structure,
methods applied to the study of protein structure, protein dynamics, atomic fluctuations, collective

motions, and triggered conformational changes, methods applied to the study of protein interactions
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and dynamics, modern protein engineering and case studies, molecular approach of proteins used

in medicine and industries, future trends of protein chemistry and applications

2.A4. 749 (203749)  35N15uN9T Al 4(2-6-4)
Research Methods in Biochemistry

Raulviidastunou: muauwivteuvedeu
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lUsauludagtu unihveunaiianisiasieimaumiluladnd n1simleudiegauazoyiusd miunis
AATIEY ATANIUALaEEATAlATININNTIN N1590NWUUNITIATIERFIRE19NTNAT LazUfuRnisly
vhdeiAendos

Experimental design steps in biochemistry, principle of statistical experimental design for
comparison in biochemistry, principle of statistical experimental design for optimization in
biochemistry, biochemical components of cells and cell lysis methods, properties of protein and
initial separation, protein purification by chromatographic methods, quantitative and qualitative
analysis of protein, current research on protein separation and purification, introduction of
metabolomic analysis techniques, sample and derivatized preparation for analysis, gas/liquid
chromatography techniques, analytical design of biochemical samples, and laboratory practice in

related topics

2.A3. 751 (203751)  LASILTIARUNIADS 3(2-3-4)
Computational Chemistry

Reulvildiasrinunou: mumnuiureuvesaey

nseRNUUULTIlIANALAaYNTATLIN ufndsnudng LaEMFNAME STz aNTiga T8
nenaraninauiy ngufiliidudarnuruiniy n15Uszgndn1sAwInlasEs19BianaTeu AUl
waziiundsaudng namansideada nsdraedlagnamansilisluana nMsussendlunisesnuuuian
wazanstaluiana uazUfiRnsniAeates

Molecular modelling and calculation, potential energy surface and energy optimization,
guantum mechanical methods, density functional theory, applications of electronic structure
calculations, force fields and potential energy surfaces, statistical mechanics, simulations by
molecular mechanical methods, applications for material and biomolecular design and practice in

the related topics
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2.A%. 752 (203752)  Biannsefindvauniesiiadiaszvimaail 3(2-3-4)
Electronics of Analytical Instruments for Chemistry
Raulviidasunau: muauiuteuveIdou

6

AMNIUVRIBENNTOINALULATIIATIEY gUNTaIN19D@nNnIalndd nsulATeilniAsIed n15innIs
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il degrmsdssanddidnnsedndlueiilinssd  wasUfiRnisnesdudidnnsednduveaeieste

ATILINWAT SIUNINTAS1UATDILDAAT LI BAT D19 UN9w TR

Overview of electronics in analytical chemistry, electronic devices for analytical instruments,
processing of signal from transducers and chemical sensors, data recording, control of instruments
by electrical methods, examples of applications of electronics in analytical chemistry, and practice
on electronics of analytical instruments for chemistry and fabricating of some simple analytical

instruments

2.A3. 753 (203753)  mssuuazn1ndeuwdeininy uaznisdeansmaad 2(2-0-4)
Critical Reading and Writing, and Communication in Chemistry

Foulviidasrunou: smumnuiureuvesiaeu

vilavesunasdoyanazunanumaaiivazarvMifeddos uazanumnzanveanisliteya
Tassadsvesunanumaaiiuazanuiiieades uazmslinzideyaluusiazdiuvesunarumaniias
anfiisites nsuendaifinnddlusedusing 9 9ONANAUAALTIL msUszfiuanuidedoresniny
Aoty Madouunadmnamaaiivaznisldienansdneds mslénwidinguiienisdeuunainumig
11T MTUNAUINANUITBALI1T LazhuulUawes 2385330AUNIT8UUNALLAZNITULAUDHAI
NIYINTG

Types of chemical information and literature, structure of chemical literature and critical
reading, differentiation of facts and opinions, and evaluation of different types of opinions, English
usage in chemical literature writing, writing of chemical literature with appropriate use of references,
oral presentation of research works in English, poster presentation of research works, ethics in

academic writing and presentation

2.04. 754 (203754)  afAkazlUsUNTUARNNAABTHMTUNMUIIENAUAL 2(2-0-4)
Statistics and Computer Programs for Chemical Research
Reulvildesrinunau: sumiuiuteuesaeu
AuddguesaiffumsITemaall  aifidwiumsliesgideya MsUTENUALUUIALAEIUY

38 NMsnaaevanuigiulagliiineadd Inginisteyalunisvinidemanil nsldauyalusunsudinau
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msldnulsunsuiiensdiuin msdeneideyauaznsiiauenansiaszy  msldenlusunsudie
wisuamien s aueteya waznslinulusunsudmiunswisnnniiauensineimans
Importance of statistics in chemical research, statistics for data analysis, point and interval
estimations, hypothesis testing using statistical methods, data science in chemical research, using
office computer program, using computer program(s) in calculation, data analysis and result
presentation, using computer program(s) to prepare figures for scientific data presentation, and using

computer program(s) for preparation of scientific presentations

2.A3. 755 (203755)  NISTNUAUEITANLAZNITIANITOUATIHAINETITLAL 1(1-0-2)
281931991UN
Professional Handling and Management of Chemical Hazards
Roulviidesrinuau: sumiudiuteuesaeu
amsaiigaiueaasndeluieslfiinsied  mInausuvngniduazmmeuliivngniduly
o fuRninal mavhauiagnsdansaaiad msdansveadend mnaaeadefeatused wagany
UaonAen1eganIn
Overview of chemical laboratory safety, emergency planning and emergency response in the
chemical laboratory, managing and working with chemicals, management of waste, radiation and

biosafety

2.A3. 756 (203756)  AUIIOUNINEEHAZITUNNWLAIMTUUNLANNIY 1(0-2-1)
nsyeaeululfuinisiall
Hard and Soft Skills for Chemists Through Teaching
Assistantship in Chemistry Laboratory
Reulvildiasrinunou: smumnuiureuvesaeu
fineenuuudeusznaunisdearsluriesfiRnsmaadl dnnisdeansluriesufjiinisiaiilagld
unuwany dninedemaaiiielfluies fifininaiiiugiu dnvnvsinTnuasinuenisdsnslaenis
Wuddreaeuluiesufifinised n1sdmsigiuaznisoonumisuainuseaunisainisgivasuly
Vot uRn1sLALl
Media design for communication in chemistry laboratory, communication in chemistry
laboratory through role playing, chemical techniques for use in chemistry laboratory, practice hard
and soft skills through being teaching assistant in chemistry laboratory, analysis and extraction of

lesson learned from experiences in being teaching assistant in chemistry laboratory
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2.4, 775 (203775)  mswianeazianIziazauiavaIwadiues 3(3-0-6)
Polymer Characterization and Properties

Foulviidiasrunou: mumnuiureuvesfaeu

sysuAvesianmediues MIduATIzinediues NIMaNvALRNILTRINERWeT dugIInen
uazlnssaiaganmaveaedes gamgiimsuAsuaniuzvemedues msldonaaisvemedeiuazns
vliatios aushidnavemediued mawanuuulnllunedwesiieidutandugs

The nature of polymeric materials, polymer synthesis, polymer characterization, polymer
morphology and microstructure, temperature transitions in polymers, polymer degradation and

stabilization, polymer mechanical properties, new developments in polymers as advanced materials

2.0%. 776 (203776)  wodAwasAaulnEn 3(3-0-6)
Polymer Composites

Roulviidesiueu muanuiureuveaou

ANudALaztafveInafilasARNlNEn WvSndneniues TanRuwaa JwTeunedwosnoulnds
wadwaineulndnaSunsameiduly nmsmdnvauzanizvomediueiaoulnds n1susvendvamediues
Aoulndn wazwunltuadelnivewedwesnoulnds

Importance and advantages of polymer composites, polymer matrix, additive materials,
preparation method of polymer composites, fiber-reinforced polymer composites, characterization
of polymer composites, applications of polymer composites, and modern trends of polymer

composites

2.4, 777 (203777)  wadAasiuaun 3(3-0-6)
Polymer Blends

Roulvildiasrinunou mumiiureuvesaou

AwAgIRUNeAlLesuausd Luudassvesasldnediued gavmamansvenaansuiln
NOANTINInNIAvBIENTazatenedes Anuiiulivenedwes nswusigninvaanediuesiuaun n1s
RS UULAZNTINANYUIANZYDINBAILDSIUAUA

Overview of related to polymer blends, models for polymer chains, thermodynamics of
binary mixing, phase behavior of polymer solutions, polymer- polymer compatibility, phase

separation of polymer blends, preparation and characterization of polymer blends

1.a4. 778 (203778)  ns\deusansveswadimasuasnisvinliianes 3(3-0-6)
Polymer Degradation and Stabilisation

Rauluiidassiunau: munNUuTUTRIda
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ANSIWNSHERUAANEVRINDALUDS NSHERNAaNslneAUSaU NISLEpNaaNlnewas NSIdauEaY
T9NA NNSLEBUFRIYNIITINN

Overview of polymer degradation, thermal degradation, photodegradation, mechanical
degradation, biological degradation

2.a4. 791 (203791)  duuunUudiaRnumniauad 1 1(1-0-2)
Graduate Seminar in Chemistry 1
Foulviidiasrunou: mumuiureuvesfdeu
nseduneanuIvTmanEIdeludg  luiidesneg  veamnuauddymaal  wan1sIIenu
ANuATINATELas UgmlunmTidelaetnfine
Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems

2.A8. 792 (203792)  dununUufnfneIwal 2 1(1-0-2)
Graduate Seminar in Chemistry 2
Foulviidesrinuau: sumiuiuteuesaeu
nsedusieanuimvtmeddsividg  lwidesneg  veamnuuudvimandl  wagnsseny
AMUAINTINATskas Uy lunsidelasinfne
Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems

2.A3. 803 (203803)  @Lna3latAiLAZNNTAUATIZRDANNAS 2(2-0-4)
Stereochemistry and Asymmetric Synthesis

Foulviidiasrunou: munnuiureuvesfaeu

Tassadauarleloiweidu amedleloluweddu lnanaladafiusannlanas lada audfvesamne’
lolalewas nsuvakenaweslelolawes Mavnasuiinsduduysal ndnvesnisdunneiuuuidonawaslo
MsduATgiluudentnezanoile Lazn1sduATIEALUULEDNBLLUTLD

Structure and isomerism, stereocisomerism, chiral molecules devoid of chiral centers,
properties of stereoisomers, discrimination of stereoisomers, determination of the absolute
configuration, principle of stereoselective syntheses, diastereoselective syntheses and

enantioselective syntheses

2.3, 804 (203804)  AlvasdsUsSTNaULEWMBlSlUAdNn 2(2-0-4)
Chemistry of Heterocyclic Compounds

Rouluidasiudow: mumuiure U
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M3uunUszan nsSente wasnsdunsziwesasusznauamelslendn asUsenouewe
Tslendnuumeiezneuiifiewelserneuniseznen asUsznousmelslundnuumeiezaeuiifieme
TsevmonantozneurionInni a1suszneuiewmelslundnuuinnesneuiiliewmelsesnouniliozney
arsUszneuamalslendnvunmanezneudifismelsesnaudsteznennieninnil a1susyneuwelsle
AdnvuInsaN @ uazidneznon msUszgndifenduansuszneuiemelsleadnlusmideiagiy

Classification, nomenclature and ring synthesis of heterocyclic compound, five-membered
heterocyclic compound with one heteroatom, five-membered heterocyclic compound with two or
more heteroatoms, six-membered heterocyclic compound with one heteroatom, six-membered
heterocyclic compound with two or more heteroatoms, three-, four -and seven-membered heterocyclic

compounds, applications of heterocyclic compounds in current research

2.A31. 805 (203805)  iafififeauasanudsBy 2(2-0-4)
Green Chemistry and Sustainability
Foulviidasrunou: munnuiiureuvesfaeu
amsmenaiAdeuazanudity asdedumuioy nMaaumBienuiuazihazaesurse
nseuisenludaalidden Bmadenlunisiingsnunnuiizen
Overview of green chemistry and sustainability, renewable starting materials, reagent and
organic solvent replacement, catalysis in a green chemistry context, alternative methods to power
reactions
2.A1. 806 (203806)  langnIuBIuBUNIIlUATBUNIIFUATIZIN 2(2-0-4)
Organotransition Metals in Organic Synthesis
Reulvildiasrinunou: munnuiiureuvesfaeu
Tnssasauaziussluasuszneulavensuddudundd  Uiiseniuguluasuszneudsdoulans
n3ugTuBun3d UAseilsiduuealawduvesuoafiuuasnisussend  N3aseiusEAISUBU-ATUBULAY
nMsUsegnd n1saianuseansus-lulasularnsUssynd Uisenlaaiiuumnifawasnisussand Sie
wudlanensudtudunsdsiadu q lunsduazimunidunid
Structure and bonding in organotransition metal complexes, elementary reactions in
organotransition metal complexes, alkene functionalization and applications, carbon-carbon bond
formation and applications, carbon-nitrogen bond formation and applications, olefin metathesis and

applications, and miscellaneous organotransition metal reagents in organic synthesis

2.A3. 807 (203807)  Adidun3sNENS 3(3-0-6)
Physical Organic Chemistry

Rauluidassiunay munuiuTa U
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Gﬁa;‘gamqqmwwamam%uaxmwauwamam% NaﬁuamyjLLVluﬁLLaxmmﬁuﬁuéﬁmLﬁumaawﬁﬂﬂﬂu
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anusuia wazn1sleunalnuesufisendunsd

Thermodynamic data, kinetic data, substituent effects and linear free-energy relationships,
basic mechanistic concepts, isotope effects, isotopes in labeling experiments, characterization of
reaction intermediates, catalysis by acids and bases, lewis acid catalyst, solvent effects, structural

effects in the gas phase and writing organic reaction mechanism.

2.A3. 814 (203814)  Adilandund 3(3-0-6)
Organometallic Chemistry
Roulviidesrinuau: sumiudiuteuesaeu
AnTILveAillandunid  dunualuaisUsznoulandunsdvedlansunsuddu  aslandunidves
sieman Uise1vesansusenaulavduvise waznisisauisenvesansuseneulandumnie
An overview of organometallic chemistry, ligands in organometallic compounds of transition
metals, organometallic compounds of main group elements, organometallic reactions,

organometallic catalysis

2.A4. 815 (203815) TreasAutunadimosuazlasstnelanzdunsd 2(2-0-4)
Coordination Polymers and Metal Organic Frameworks
Raulviidasunou wnuauTiugeuTeIdeu

Y

awrnvedtpeeifuduneduesuazinsuinslangdunid wnillaeesiutuiidfyredlaeosiutu
nodwesuwaglassnelanedunid dunsisenseninduanavedlaeeiAudunedweiiavlaseielans
sunsdindedielunmseduisuazmseenuuulasiadlaeesindunedwesuaslasiielansdunid 33ms
funrzAlaseshiutunedueiuarlnsminelanedunis maliamandnuvazamsuarauifnugiuveda
posAluTunedesLarlATItelansdunsd nsdlnw

Overview of coordination polymers (CPs) and metal organic frameworks (MOFs), important
coordination chemistry of CPs and MOFs, intermolecular interactions of CPs and MOFs, tools for
description and design of CPs and MOFs, synthesis methodologies of CPs and MOFs, techniques

used in structural characterization and basic properties, case studies

2.A4. 821 (203821)  LANADDUAY 3(3-0-6)
Quantum Chemistry

Rauluiidassiunau: muAuuTa U
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Related mathematics, review on quantum mechanics, linear motion and harmonic oscillator,
rotational motion, angular momentum, group theory, techniques of approximation, atomic spectra

and atomic structure, molecular structure, calculation of electronic structure

2.A4.823 (203823)  laseainsuazdunsisenszauluiana 3(3-0-6)
Molecular Structures and Interactions

Raulviidasunau : muANLiLYE UL FoY

JEUUTiAn Mweilasiasne waznisuansnmluana Wuselanaud wusylalasiau uagiusy
aeAudnana Sunsi3esEnineg uasdumsisenfamesty sunsisenliinain reunesiuduuazne
weladvesluiana uulasluiana lianadfiuszneuildiles wazeyaauily

Coordinate systems, structural parameters and molecular visualization, covalent bonding,
multi-centered bonding and hydrogen bonding, polar interactions and dispersion interactions,
electrostatic interactions, molecular conformations and topologies, macromolecules, self-assembly

and nanoparticles

.03, 824 (203824)  WANANEASLTLAL 3(3-0-6)
Chemical Crystallography
Foulviidiasrunou: munnuiureuvesfaeu
nguiuasunAsmndnmansluuiunveansussgnimaad  wadlauaziaseslensndnaans
nsuszendldlunuideuazanavngsy
Crystallography theory and concept for application in chemical aspect, crystallographic

techniques and instrumentation, research and industrial applications

2.A4. 825 (203825)  UTngn1saldsluanaludInendanswaniues 3(3-0-6)
Molecular Phenomena in Polymer Science
Roulviidiasriunou: mumnuiureuvesfdeu
gaummamansuasnsiianedwes wainssudaledanafnlunedwesaniuzveands uazansazay
nodluesuasnadiuesiuaua
Thermodynamics of polymerization, viscoelastic behavior in solid polymers, polymer

solutions and polymer blends
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.A1. 826 (203826)  QUVINAAIEATITIEFDA 2(2-0-4)
Statistical Thermodynamics
Foulviidasrunou: munnuiiureuvesiaeu
ulnsUigeadin nannsieulnslgegn nquinamansata n1sussendluszuueauad nadans
adfuaznsdaedluiana msUssgndlumaninasdine) uasmsuszgndsimalislufudun
Statistical entropy, maximum entropy principle, statistical mechanics theories, applications
to ideal systems, statistical mechanics and molecular modeling, applications in chemistry and

biological systems and other contemporary fields

2.4, 827 (203827)  awninsalnUideluiana 2(2-0-4)
Molecular Spectroscopy
Roulviidesrinuau: mumiuiivseuresaou
narmansaming nguingy anlnsalnUluguewesnamaninau duedefunaiufnislouuud
slrnuududiinvediannseu N1IVYUYDILULANA miéljwuaﬂmaqa wazdiannseinannasy
Matrix mechanics, group theory, spectroscopy in quantum mechanical view, nuclear
magnetic resonance, electronic magnetic resonance, molecular rotations, molecular vibrations and

electronic spectra

2.AY. 828 (203828)  ANTHAATIZALASNITHIANBAULANIZVBINDALUDS 3(3-0-6)
Polymer Synthesis and Characterization

Foulviidasriunou: muenuiuvesiaou

nalnuavaaunamansvasufisemsnedwelsedy  nalnuazaaunarmanivesufiseinisiala
wodwes  msifianediesuuveuyadaszanglouoznoy  MIAANBAWBILUUTINAIHIUNNT-UANBBN-
wisugheanslduuuiunduld mamimiinluanandsvemedies

Mechanisms and kinetics of polymerization, mechanisms and kinetics of copolymerization,
atom transfer radical polymerization, reversible addition-fragmentation  chain-transfer

polymerization, average molecular weight determination of polymer

2.A3. 829 (203829)  AUUAVDINDALUBTHATNITNAGDY 3(3-0-6)
Polymer Properties and Testing
Reulvildesrinunau: sumiuiuteuesaeu
mMswdsunlasgamgiilunediues dugruine1vemedes autidina uaz madonanmyes
wodluesuarn TV lilanys
Temperature transitions in polymers, polymer morphology, mechanical properties, polymer

degradation and stabilization
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2.08. 831 (203831)  nlusdndilastudwmsumsinszidoyams 2(2-0-4)
IngAEns
Introductory Chemometrics for Scientific Data Analysis
Foulviidiasrunou mumuiureuvesdeu
NyiATIEteyanaail nannsaliueInd nsussendldinluunsng aatuzlagiuuias
wwdltuveanslidialuuning
Chemical data analyses, chemometric principle, applications of chemometrics, current

status and trend of the use of chemometrics

2.0u. 833 (203833)  munlnsalnmiensdiamesitug 3(3-0-6)
Advanced Analytical Spectroscopy

Rouluidasiuiow: mumuiureUTeIdo

danshilaanddlaaiuninslvilnunsuaraluninsiuasidaeyiusuaznisussendldlussuuli -
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Juaidninswes (edwea-led)lulasnnnaiaun (edea-1dui) ssudnfadiaduaninsiuns-dusniin
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(Bueallamumswunlrifunisuszaianin

Ultraviolet-visible spectrophotometry and derivative spectrophotometry and application to
fiber optic system,_nephelometry and turbidimetry,_fluorescent spectroscopy, chemiluminescent
spectroscopy,_near-infrared spectroscopy, atomic absorption and emission spectrometry, inductively
coupled plasma- optical emission spectrometry )ICP- OES(, microwave plasma- optical emission
spectrometry ) MP- OES(,_inductively coupled plasma- mass spectrometry )ICP- MS(,_inductively
coupled plasma- mass spectrometry /mass spectrometry) _ICP-MS/MS(,_liquid chromatography -
inductively coupled plasma- mass spectrometry)_LC-ICP-MS(,_recent photometric techniques with

image processing

2.A3. 838 (203838)  WATANTTIATIZAEIMSUNITUIANWAIZIANIE 2(2-0-4)
vasuRuaslnseadne
Analytical Techniques for Surface and Structural
Characterization

Rauluidassiunau: muANUuTa U
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amsmveanailafitieates mallansdenuuisdond wadanisidevuimseu Wnusdges
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a e a fa @ | ] | |
didnaseuaninsalnl ganssaumansdidnasounuudesriiuuasuuudensiawiaaninsalnlvadlossu
RNl wazmAllngue

Related techniques overview, X-ray diffraction technique, neutron diffraction technique, X-ray
fluorescence spectroscopy, X-ray and ultraviolet photoelectron spectroscopy, auger electron
spectroscopy, transmission and scanning electron microscopy, secondary ion mass spectroscopy and

other techniques

2.A%. 841 (203841)  Tawun1sLBITAl 3(3-0-6)
Biochemical Aspects of Nutrition

Foulviidesrinudeu: sumiudiuseuesaou

unilnwunnsddund arsemnsiisnnedeanisuasdowuzi nsusafiuannglaruinisd
AN WANIUMAULNUDATN NITITENNLATUINTT UNUBATULAEAURAUNANI9TLAT NaLTsTAdl
yasemsilimadudensossuunsgesiasuunueadulasuinis mam‘uquLaJLmuaa%maﬂmimmi
Tnegasluu arufaunfvesuunuedduiiewinnsianuvessesluy Jaduarnnisiuomsiiulule
warlsAuzeiivuiuaosluy

Introduction to biochemical nutrition, nutrient requirements and recommendations,
biochemical assessment of nutritional status, metabolic energy, nutritional research, metabolism
and biochemical disorders, biochemical effect of intravenous alimentation on digestive system and
nutritional metabolism, hormonal control of metabolism of nutrients, disorder of metabolism due

to hormone action, possible dietary factors and hormone dependent cancer

2.0, 842 (203842)  Fafiveudoisad 3(3-0-6)
Biochemistry of Membranes

Reulvildiasrinunou mumuiureuvesaeu

asAUsznaumaall lasvadweadowwad audfimmaaiinnenm unumwarUssinnvendowad
duasgivesesdusznouidewwad nsvudsdianstaluianauazlessusing o shudewwad vnuinvedlusiu
F¥usazdawadifertulsauiiln wwuiaswwendowaduariinsfnvidewad

Chemical components and structure of cell membrane, physicochemical properties, roles
and types of membranes, biosynthesis of membrane components, membrane transport of
biomolecules and ions, roles of receptor proteins and membrane in some diseases, artificial

membranes and methods for studies of membranes
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2.A%. 844 (203844)  Fadvainsaliapasn 3(3-0-6)
Biochemistry of Nucleic Acids

Foulviidasrinunou uemnuiiuvesiaou

MUMMUBIAUTENaUTBINTATIAGEN UNumveInsatiinddnnisgunmiaglsning 9 nintianddnty
1h%a TedeauaziouluiBuiiisndes Trduanzivesiiue wazersidue unumvesiisueuazonsidy
wludrduaszivedusiu nann1sdngu sedeuisnisng o

Review the components of nucleic acid, role of nucleic acids in health and diseases, nucleic
acid in virus, nuclease and related enzymes, biosynthesis of DNA and RNA, role of DNA and RNA in

protein biosynthesis, principle of gene manipulation, methodologies

2.A3. 869 (203869)  WrtaLABNATININAY 1(1-0-2)
Selected Topics in Chemistry
Foulviidesrinuau: sumiuiiuteuesaou
shiadenassifsriuiemuanimaliladtagiiumant nssuniniaunsoameadouslaliiu
4 wiheindlortese Tunssundmiinuuansisiu wdslunsyuiduasivssnalimsu
The course provides an arrangement of a lecture series on the present-day topics in
chemistry. It may be repeated for a maximum of 4 credits if different topics are taken. Topics are to

be announced

2.A4. 879 (203879)  viudaidenasIniuall 2(2-0-4)
Selected Topics in Chemistry
Reulvildiasrinunou: mumnuiureuvesaeu
vhiadenassfeudemuanmaluladtogiumand nssuninianmnsoamadouslaliiu
4 wheAndedong lunssuaAvifianuuandeiu sidelunszundvasiivsenmalinu
The course provides an arrangement of a lecture series on the present-day topics in
chemistry. It may be repeated for a maximum 4 credits if different topics are taken. Topics are to be

announced

2.A3. 891 (203891)  duuurUngiadne Al 3 1(1-0-2)
Graduate Seminar in Chemistry 3
Reulvildesrinunau: sumiuiuteuesaeu
nsedAuTefimNunImtug  luidoss 9 Y0mNiIuInIMLAT kagnN13318UANUAIN
nuIekazlgymilunsidelaetn@nu
Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems



2.A4. 892 (203892)

FunuriunnfneInIwal 4

Graduate Seminar in Chemistry 4

Raulviidasunau: muauiuteuveIdou
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1(1-0-2)

nseduTeieunTIvithng o luiides1e 9 W0WNEIUININIGLAT LagN15518UANIUAINT

nATslazdymlunmsidulagtindng

Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems

2.A4. 897 (203897)

woulvNdassunou

2.A4. 898 (203898)

woulundossunau:

2.A4. 899 (203899)

woulvdaskinunau:

AU UNUS 72
Doctoral Thesis
Ipsusyliivivelasesnaud vie

amzidgunsaUiuNSEURIITDLALIATISN

Qufinus 48
Doctoral Thesis
lasvendRiitelasesnaudd vise

AL gUNSoUAUNSIEUDINIVB LAY LATITNS

AU inus 36
Doctoral Thesis
Ipsuayliivivelasesnaud vie

AL gUNSoUAUNSEUDNIVB LAY IATITNS

denn

enn

“u2enn



2. AHUAIRIANENTTINTUSUUTIMANG RS

d
W

Ardavninendedoalni
&9m Jodod

o . ¥ o v v a a [ a
39¢ wisnsprmsnsTuMIUTulsmangasUvaqufindin aurivuadl (dngasuruneid)

* Feerinemand fimnulszasdezveudiinmsnssunsUiu smangasuiugawi
Tudin awdvuall mdngasumud) elinssisunistunisiaimangasidulufoninu
GeuTesuaziivszdniam dedunamuanuluiing ed wazung acle) WinsEsvUY QR
wingdoidednl nabede warlnsfuunieruuitufininetds Sweusnnznsuns
YSuupvangms il

®.

a8 20 RASEE

9
0

®6.
e,
@,
od.
od.
®D.
&
O,
O,
vo.

HUeMARTINNGE AT.NAITI
HYI8PARTINNSE AT.NOUMY
TRWEANTINGS A3.A¥0DIA
JEANTNTE as.efuia
ANARTINGE N353
309NANTINTE AT.ATIUNUNS
a5 295ANA

TOIANTINTE ATIFRY
FOINARTINTE A3 3TN
TBINARTINTE A3 ANgYYN
TOIANTINGE AT.UNAT
TRPARTINNGY A3 FUTY
Hunmans1nsg as.faariad
HUIBMANTINNTE AT.AUNS
HY8MansI91se As.03MAY
279138 ATNAM

219158 As.UnsIand
39919158 M3 Jedmi
H¥emansansg avifeshnu
WBEUING

wWaaulR

- -
Inued
ASANUR
Pind
{sviu
uasisy @

4 -
Wauafia

w ¢ -t
dnsydl
yaulomy
UMTIIUUN
Msmsius
ASASAS
augiun
uenil
awone
YU
@nga

- o a &£
Dusnuiing
uzlulAIng
Tulsuiaiy

fivinn

inw
Usgaunsums
FBUSEENTIUMST
NITUNIENTIAA
NTTUNTENIIQUA
ATIIMIFNTAOA
ATTUMS

ASTUNS

ASIUNNS

NSNS

NIIUMST

nssUNTS

AISUMT

NIIUMS

nITUNS

N33UNTT
NITUMTUALAYIYMS
NITUNTUAZHEIBLAYIYNS
TsauynTs

& & a o . v o - o o -
vl Wangnssumamusedeminaiimihnsamansanianuhuneiuieasdoauay
) < o a v 1Y) d o a 1 & v v
nasguvangas samdiuliunisuiulvangasieunausuminedenutuneulasliudiaia
meluszezna o U o oy

& w un ©©

QUATNUS WA lodod

-

(509ans19158 as.Uvewad louning)
HYwe5nuA
UfURnsunuedmsuinvinendedoaln

113



114

3. NATUNIIYINTTV D158
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399ANENT19158 A5, 338y INTUA (H-index = 29)
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1.

Lerdsri, J., Upan, J., Jakmunee, J., Nafion mixed carbon nanotube modified screen-printed carbon
electrode as a disposable electrochemical sensor for quantification of Amitraz in honey and longan
samples, (2022) Electrochimica Acta, 410,140050.

Khamkhajorn, C., Pencharee, S., Jakmunee, J., Youngvises, N., Smartphone-based colorimetric
method for determining sulfites in wine using a universal clamp sample holder and microfluidic
cotton swab-based analytical device, (2022) Microchemical Journal, 174,107055.

Moonrungsee, N., Jakmunee, J., Peamaroon, N., Boonmee, A., Kasemsuk, T., Seeda, S.,
Suwancharoen, S., Phytochemical and Xanthine Oxidase Inhibitory Activity in Nypa fruticans Wurmb.
Fruit Extracts, (2022) Trends in Sciences, 19 (4), 2583.

Pothipor, C., Bamrungsap, S., Jakmunee, J., Ounnunkad, K., A gold nanoparticle-dye/poly(3-
aminobenzylamine)/two dimensional MoSe2/graphene oxide electrode towards label-free
electrochemical biosensor for simultaneous dual-mode detection of cancer antigen 15-3 and
microRNA-21, (2022) Colloids and Surfaces B: Biointerfaces, 210, 112260.

Maturost, S., Themsirimongkon, S., Saipanya, S., Fang, L., Pongpichayakul, N., Jakmunee, J.,
Waenkaew, P., Carbon nanotube-copper oxide-supported palladium anode catalysts for
electrocatalytic enhancement in formic acid oxidation, (2022) International Journal of Hydrogen
Energy, 47 (8), pp. 5585-5598.

Themsirimongkon, S., Maturost, S., Waenkaew, P., Promsawan, N., Pongpichayakul, N., Jakmunee, J.,
Saipanya, S., The effect of sequentially electrodeposited Pd and Pt metal-supported graphene
oxide on enhanced oxidation of mixed acids from biomass production, (2022) International Journal
of Hydrogen Energy, 47 (6), pp. 4075-4089.

Yaiwong, P., Semakul, N., Bamrungsap, S., Jakmunee, J., Ounnunkad, K., Electrochemical detection
of matrix metalloproteinase-7 using an immunoassay on a methylene blue/2D MoS2/graphene
oxide electrode, (2021) Bioelectrochemistry, 142, 107944,

Lerdsri, J., Thunkhamrak, C., Jakmunee, J., Development of a colorimetric aptasensor for aflatoxin
Bl detection based on silver nanoparticle aggregation induced by positively charged perylene
diimide, (2021) Food Control, 130, 108323.

Upan, J., Youngvises, N., Tuantranont, A., Karuwan, C., Banet, P., Aubert, P.-H., Jakmunee, J., A simple
label-free electrochemical sensor for sensitive detection of alpha-fetoprotein based on specific
aptamer immobilized platinum nanoparticles/carboxylated-graphene oxide, (2021) Scientific

Reports, 11 (1), 13969.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

115

Phetsang, S., Kidkhunthod, P., Chanlek, N., Jakmunee, J., Mungkornasawakul, P., Ounnunkad, K.,
Copper/reduced graphene oxide film modified electrode for non-enzymatic glucose sensing
application, (2021) Scientific Reports, 11 (1), 9302.

Phuangsaijai, N., Jakmunee, J., Kittiwachana, S., Investigation into the predictive performance of
colorimetric sensor strips using RGB, CMYK, HSV, and CIELAB coupled with various data
preprocessing methods: a case study on an analysis of water quality parameters, (2021) Journal of
Analytical Science and Technology, 12 (1), 19.

Peamaroon, N., Jakmunee, J., Moonrungsee, N., A Simple Colorimetric Procedure for the
Determination of lodine Value of Vegetable Oils Using a Smartphone Camera, (2021) Journal of
Analysis and Testing, 5 (4), pp. 379-386.

Kuntamung, K., Jakmunee, J., Ounnunkad, K., A label-free multiplex electrochemical biosensor for
the detection of three breast cancer biomarker proteins employing dye/metal ion-loaded and
antibody-conjugated polyethyleneimine-gold nanoparticles, (2021) Journal of Materials Chemistry
B, 9 (33), pp. 6576-6585.

Lerdsri, J., Soongsong, J., Laolue, P., Jakmunee, J., Reliable colorimetric aptasensor exploiting 72-
Mers ssDNA and gold nanoprobes for highly sensitive detection of aflatoxin M1 in milk, (2021)
Journal of Food Composition and Analysis, 102, 103992.

Reanpang, P., Mool-am-kha, P., Upan, J., Jakmunee, J., A novel flow injection amperometric sensor
based on carbon black and graphene oxide modified screen-printed carbon electrode for highly
sensitive determination of uric acid, (2021) Talanta, 232, 122493.

Maturost, S., Pongpichayakul, N., Waenkaew, P., Promsawan, N., Themsirimongkon, S., Jakmunee, J.,
Saipanya, S., Electrocatalytic activity of bimetallic PtPd on cerium oxide-modified carbon nanotube
for oxidation of alcohol and formic acid, (2021) Journal of Electroanalytical Chemistry, 895, 115445,
Bennett, C., Sookwong, P., Jakmunee, J., Mahatheeranont, S., Smartphone digital image colorimetric
determination of the total monomeric anthocyanin content in black rice: Via the pH differential
method, (2021) Analytical Methods, 13 (30), pp. 3348-3358.

Soongsong, J., Lerdsri, J., Jakmunee, J., A facile colorimetric aptasensor for low-cost chlorpyrifos
detection utilizing gold nanoparticle aggregation induced by polyethyleneimine, (2021) Analyst, 146
(15), pp. 4848-4857.

Pongpichayakul, N., Wangkawong, K., Waenkaew, P., Fang, L., Inceesungvorn, B., Jakmunee, J,,
Saipanya, S., Pt electrodeposited on CeZrO4/MCNT as a new alternative catalyst for enhancement
of ethanol oxidation, (2021) International Journal of Hydrogen Energy, 46 (46), pp. 23682-23693.
Pothipor, C., Jakmunee, J., Bamrungsap, S., Ounnunkad, K., An electrochemical biosensor for
simultaneous detection of breast cancer clinically related microRNAs based on a gold

nanoparticles/graphene quantum dots/graphene oxide film, (2021) Analyst, 146 (12), pp. 4000-4009.
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