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Type 1.1 : Student with Master’s Degree

Total credit 48 credits
A. Thesis 48  credits
203898 Ph.D. Thesis 48  credits

B. Academic activities
1) A student has to organize and present a seminar in English on the topic related to
his/her thesis once every semester for at least three semesters and he/she has to
attend seminar every semester that the course is offered.
2) The whole or part of a thesis must be published or accepted for publication in
scientific journals with peer review and approved by the Graduate Program

Administrative Committee at least two papers. Of these, one paper has to be
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published/accepted for publishing in an international journal in ISI or Scopus
databases and one of these must has student’s name as the first author.

Or Being published/accepted for publication in scientific journals with peer review and
approved by the Graduate Program Administrative Committee at least 1 paper in a
journal having impact factor at least 3 and student must be the first author.

Note: a granted petty patent can be counted as one published paper in an international
journal in ISI or Scopus database.

3) A student has to report his/her thesis progress, with approval of the Faculty
Graduate Study Committee, to the Graduate School every semester.

C. Non-credit Courses
1. Graduate School requirement - a foreign language
2. Program requirement
A student has to take following seminar courses:
- 203791 (Graduate Seminar in Chemistry 1)
- 203792 (Graduate Seminar in Chemistry 2)
- 203891 (Graduate Seminar in Chemistry 3)
D. Qualifying Examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2) An unsuccessful examinee may take re-examination within the following regular
semester.

3) An unsuccessful examinee will be transferred to Master’s Degree studies with the

approval of the Graduate Program Administrative Committee.

Type 1.2 : Student with Bachelor’s Degree

Total credit 72 credits
A. Thesis 72 credits
203897 Ph.D. Thesis 72 credits

B. Academic Activities
1) A student has to organize and present a seminar in English on the topic related to
his/her thesis once every semester for at least four semesters and he/she has to

attend seminar every semester that the course is offered.
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2) The whole or part of a thesis must be published/accepted for publication in scientific
journal with peer review and approved by the Graduate Program Administrative
Committee at least three papers. Of these, two papers have to be
published/accepted for publishing in an international journal in ISI or Scopus
databases and one of these three papers must has student’s name as the first
author.

Or Being published/accepted for publication in scientific journals with peer review and
approved by the Graduate Program Administrative Committee at least two papers.
Of these, one has to be published in a journal having impact factor at least 3.
Moreover, one of these must has student’s name as the first author.

Or Being published/accepted for publication in scientific journals with peer review and
approved by the Graduate Program Administrative Committee at least one paper
and granted a Patent. Moreover, one of these must has student’s name as the first
author.

Note: a granted petty patent can be counted as one published paper in an international
journal in ISI or Scopus databases.

3) A student has to report his/her thesis progress, with approval of the Faculty Graduate
Study Committee, to the Graduate School every semester.
C. Non-credit Courses
1. Graduate School requirement - a foreign language
2. Program requirement
A student has to take following seminar courses:
- 203791 (Graduate Seminar in Chemistry1)
- 203792 (Graduate Seminar in Chemistry 2)
- 203891 (Graduate Seminar in Chemistry 3)
- 203892 (Graduate Seminar in Chemistry 4)
D. AQualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2) An unsuccessful examinee may take re-examination within the following regular
semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies with the

approval of the Graduate Program Administrative Committee.
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Type 2.1 : For student with Master’s Degree

Total credit a minimum of 48 credits

A. Course work a minimum of 12 credits

1. Graduate Courses a minimum of 12 credits

1.1 Field of concentration courses a minimum of 8 credits

1.1.1 Required courses 2 credits
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

A student must select from the following courses or new any graduate chemistry courses

(203) related to his/her thesis research with approval of the thesis advisory committee.

203701 Combinatorial Chemistry 2 credits
203704 Natural Products Chemistry 2 credits
203705 Phytochemical Analysis 2 credits
203707 The uses of Organic Raw Materials 3 credits
203708 Advanced Organic Synthesis 3 credits
203709 Advanced Organic Spectroscopy 3 credits
203712 Chemical Bonding 3 credits
203713  Inorganic Reactions and Mechanisms 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203715 Physical Methods in Inorganic Chemistry 3 credits
203716 Descriptive Crystal Chemistry 3 credits
203719  Chemistry of Inorganic Materials 3 credits
203721 Chemical Thermodynamics 3 credits
203722 Chemical Kinetics 3 credits
203723 Electrochemistry 2 credits
203725 Colloid and Surface Chemistry 3 credits
203726 Nuclear and Radiochemistry 2 credits
203732  Electroanalysis 3 credits
203734 Chemical Analysis by Chromatographic Methods 3 credits
203735 Analysis of Foods and Nutraceuticals 2 credits
203736 Essentials in Analytical Chemistry 3 credits
203739 Advanced Chemical Analysis 3 credits
203741 Plant Biochemistry 3 credits
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203745
203749
203750
203751

203752
203775
203803
203804
203805
203806
203807
203812
203814
203821

203824
203825
203826
203827
203828
203829
203833
203835
203838

203841
203842
203844
203851
203879
203889
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Enzymology
Protein Chemistry
Research Methods in Biochemistry
Environmental Analytical Chemistry
Computational Chemistry
Electronics of Analytical Instruments for Chemistry
Polymer Characterisation and Properties
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds
Green Chemistry
Organotransition Metals in Organic Synthesis
Physical Organic Chemistry
Coordination Chemistry
Organometallic Chemistry
Quantum Chemistry
Chemical Crystallography
Molecular Phenomena in Polymer Science
Statistical Thermodynamics
Molecular Spectroscopy
Polymer Synthesis and Characterisation
Polymer Properties and Identification
Advanced Analytical Spectroscopy
Chemical Analysis Involving Radioactivity
Analytical Techniques for Surface and Structural
Characterization
Biochemistry Aspects of Nutrition
Biochemistry of Membranes
Biochemistry of Nucleic Acids
Environmental Toxicology and Residue Analysis
Selected Topics in Chemistry

Selected Topics in Chemistry

1.2 Other courses (if any) a maximum of

1.2.1 Required courses - none

1.2.2 Elective courses (if any) a maximum of

N A 3 DD 3 B8 D DD DD N,

A A D A O 3 X DN

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
credits
credits
credits

credits

credits
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A student may select graduate courses outside chemistry but related to his/her thesis
research with approval of the graduate program administrative committee.
Note: if a student does not want to choose any other elective course, a student may choose

any course from elective courses (1.1.2).

2. Advanced Undergraduate Courses - none
B. Thesis
203899 Ph.D Thesis 36  credits

C. Non-credit Courses
1. Graduate School requirement - a foreign language

2. Program requirement - none

D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2)  An unsuccessful examinee may take re-examination within the following regular
semester.
3)  An unsuccessful examinee will be transferred to Master’s Degree studies with the

approval of the Graduate Program Administrative Committee.

E. Academic activities

1) A student has to submit his/her coursework study plan with approval of his/her
thesis advisor to the graduate program administrative committee within the first
semester.

2) The whole or part of a thesis must be published/accepted for publication in an
international scientific journal in ISI or Scopus database at least one paper and
student must be the first author.

Note: a granted petty patent can be counted as one published paper in an international
journal in ISI or Scopus database.

3) A student has to report his/her thesis progress, with approval of the Faculty
Graduate Study Committee, to the Graduate School every semester.

4) A student has to attend seminar every semester.

Note : Courses in the field of concentration are graduate courses in chemistry (2037.., 2038..)
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Type 2.2 : For student with Bachelor’s Degree

Total credit a minimum of 72  credits
A. Coursework a minimum of 24 credits
1. Graduate Courses a minimum of 24 credits
1.1 Field of concentration courses a minimum of 18  credits

1.1.1 Required courses 4 credits

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
1.1.2 Compulsory elective course a minimum of 6  credits

A student must select courses from the following list:

203708 Advanced Organic Synthesis 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203721 Chemical Thermodynamics 3 credits
203736 Essentials in Analytical Chemistry 3 credits
203739 Advanced Chemical Analysis 3 credits
203743 Enzymology 3 credits
203749 Research Methods in Biochemistry 4 credits
203807 Physical Organic Chemistry 3 credits
203812 Coordination Chemistry 3 credits
203821 Quantum Chemistry 3 credits
1.1.3 Elective courses a minimum of 8  credits

A student must select from the following courses or new any graduate chemistry courses

(203) related to his/her thesis research with approval of the thesis advisory committee.

203701 Combinatorial Chemistry 2 credits
203704 Natural Products Chemistry 2 credits
203705 Phytochemical Analysis 2 credits
203707 The uses of Organic Raw Materials 3 credits
203709 Advanced Organic Spectroscopy 3 credits
203712  Chemical Bonding 3 credits
203713  Inorganic Reactions and Mechanisms 3 credits
203715 Physical Methods in Inorganic Chemistry 3 credits
203716 Descriptive Crystal Chemistry 3 credits



203719

203722
203723
203725
203726
203732
203734
203735
203741

203745
203750
203751

203752
203775
203803
203804
203805
203806
203814
203824
203825
203826
203827
203828
203829
203833
203835
203838

203841
203842
203844
203851
203879
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Chemistry of Inorganic Materials
Chemical Kinetics

Electrochemistry

Colloid and Surface Chemistry
Nuclear and Radiochemistry
Electroanalysis

Chemical Analysis by Chromatographic Methods
Analysis of Foods and Nutraceuticals
Plant Biochemistry

Protein Chemistry

Environmental Analytical Chemistry

Computational Chemistry

Electronics of Analytical Instruments for Chemistry

Polymer Characterisation and Properties
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds

Green Chemistry

Organotransition Metals in Organic Synthesis
Organometallic Chemistry

Chemical Crystallography

Molecular Phenomena in Polymer Science
Statistical Thermodynamics

Molecular Spectroscopy

Polymer Synthesis and Characterisation
Polymer Properties and Identification
Advanced Analytical Spectroscopy

Chemical Analysis Involving Radioactivity
Analytical Techniques for Surface and Structural
Characterization

Biochemistry Aspects of Nutrition

Biochemistry of Membranes

Biochemistry of Nucleic Acids

Environmental Toxicology and Residue Analysis

Selected Topics in Chemistry

[ @ R € N B & I S € N € & S e S R S G ¢ S ¢ G S ¢ ¢ N S R N S N ¢ N 6

N A AN RN

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

credits
credits
credits
credits
credits

credits
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203889 Selected Topics in Chemistry 3 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

A student may select graduate courses outside chemistry but related to his/her thesis
research with approval of the graduate program administrative committee.
Note: if a student does not want to choose any other elective course, a student may

choose any course from compulsory (1.1.2) and/or elective courses (1.1.3).

2. Advanced Undergraduate Courses - none
B. Thesis 48  credits
203898 Ph.D Thesis 48  credits

C. Non-credit Courses
1. Graduate School requirement - a foreign language

2. Program requirement - none

D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2) An unsuccessful examinee may take re-examination within the following regular
semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies with the

approval of the Graduate Program Administrative Committee.

E. Academic activities

1) A student has to submit his/her coursework study plan with approval of his/her thesis

advisor to the graduate program administrative committee within the first semester.
2) The whole or part of a thesis must be published or accepted for publication in scientific
journals with peer review and approved by the Graduate Program Administrative
Committee at least two papers. Moreover, one of these must has student’s name as
the first author. Of these two papers, one has to be published/accepted for publishing

in an international journal in ISI or Scopus databases.

Or Being published/accepted for publication in scientific journals with peer review and
approved by the Graduate Program Administrative Committee at least one paper in

a journal having impact factor at least 3 and student must be the first author.
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Note: a granted petty patent can be counted as one published paper in an
international journal in ISI or Scopus database.

3) A student has to report his/her thesis progress, with approval of the Faculty Graduate
Study Committee, to the Graduate School every semester.

4) A student has to attend seminar every semester.

Note : Courses in the field of concentration are graduate courses in chemistry (2037.., 2038..)

3.1.3 ASZUINIA
(1) KHIAFLIVIAL (FIASU WUU 2) Woafe

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

203792 ANNWIURARNEINIIAR 2 1(1-0-2)
(Graduate Seminar in Chemistry 2)

203891 AN UAARNEIMIAR 3 1(1-0-2)
(Graduate Seminar in Chemistry 3)

203892 AHNUTFRANEININLAT 4 1(1-0-2)
(Graduate Seminar in Chemistry 4)

(2) nuaedrisAuIEanRaI2 BT NANTE (F19A50 wuL 2.2) e fie

203708 madaATIzianTBuyATiuge 3(3-0-6)
(Advanced Organic Synthesis)

203714 ANTaLINNATauya 3(3-0-6)
(Comprehensive Inorganic Chemistry)

203721 OMNAFAARSITILAT 3(3-0-6)

(Chemical Thermodynamics)

203736 anqzanfoyuaddieenst 3(3-0-6)
(Essentials in Analytical Chemistry)

203739 mMeARTIEIIATig 3(3-0-6)
(Advanced Chemical Analysis)

203743 ien@dAnen 3(3-0-6)
(Enzymology)

203749 ABN1TITENezLAR 4(2-6-4)

(Research Methods in Biochemistry)
203807 WARBUVEENANR 3(3-0-6)

(Physical Organic Chemistry)



203812

203821

30

Al AaasAg
(Coordination Chemistry)
LARAIDNGN

(Quantum Chemistry)

(3) RNIAAANRDN WAV IAA AN

203701

203704

203705

203707

203708

203709

203712

203713

203714

203715

203716

203719

203721

203722

wiranDyaEsa

(Combinatorial Chemistry)
LARNAAST A TTTHENRA

(Natural Products Chemistry)
N19IATIEATING NELAS
(Phytochemical Analysis)
mslEUsylamianndngaudurad
(The Uses of Organic Raw Materials)
MaRaATIziansAuEug
(Advanced Organic Synthesis)
aulnnaalniinandaunddaugs
(Advanced Organic Spectroscopy)
WUEZLAR

(Chemical Bonding)
Uffeuaznalnvieeiurid
(Inorganic Reactions and Mechanisms)
ANTBLENNATaiuraY

(Comprehensive Inorganic Chemistry)

ad a A o
AINN ﬂ’]ilﬂ"lWTuLﬂN’ﬂuuVﬁH

(Physical Methods in Inorganic Chemistry)

LAHNANLUULST81Y

(Descriptive Crystal Chemistry)
G TN bGER el

(Chemistry of Inorganic Materials)
DOANAFNERSITIAT

(Chemical Thermodynamics)
FAUNNANAASLAT

(Chemical Kinetics)

3(3-0-6)

3(3-0-6)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



203723

203725

203726

203732

203734

203735

203736

203739

203741

203743

203745

203749

203750

203751

203752

203775

203803

31

WA A

(Electrochemistry)

Wil PeanBEALAZ AT

(Colloid and Surface Chemistry)
LARTANARTUALLAR NI WA TR
(Nuclear and Radiochemistry)
A9AAT1ZIN IAN
(Electroanalysis)
asAmszimaeilaedslasunnna
(Chemical Analysis by Chromatographic Methods)
13RIz NTuas s gRAa
(Analysis of Foods and Nutraceuticals)
anszanfoyluaifinensit
(Essentials in Analytical Chemistry)
MeARTsinIaLARiug

(Advanced Chemical Analysis)

o nEuAl

(Plant Biochemistry)

ion@dAnen

(Enzymology)

wiflaaslysfin

(Protein Chemistry)
ABn1aungaAl

(Research Methods in Biochemistry)
oL Car ORe: STy e
(Environmental Analytical Chemistry)
\AHAINAILADS

(Computational Chemistry)

a & a_ < = A a g P
ALNNNIDUNNUDILATEINBIATIENNINLAN

(Electronics of Analytical Instruments for Chemistry)

NTRIANY RS LRNIZ AT AN AVDINDRLNDS
(Polymer Characterisation and Properties)
APD3 BLAT LAY NNTRIATISADTHNIAS

(Stereochemistry and Asymmetric Synthesis)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(2-6-4)

2(1-3-2)

3(2-3-4)

3(2-3-4)

3(3-0-6)

2(2-0-4)



203804

203805

203806

203807

203812

203814

203821

203824

203825

203826

203827

203828

203829

203833

203835

203838

32

LARDNE1TUTENBLNATTNUS 2(2-0-4)
(Chemistry of Heterocyclic Compounds)

\AHAZaR 2(2-0-4)
(Green Chemistry)
Tanzansunluunsudiuluduyaddanse 2(2-0-4)
(Organotransition Metals in Organic Synthesis)

WRBUAEARNE 3(3-0-6)
(Physical Organic Chemistry)

willaaasAinii 3(3-0-6)
(Coordination Chemistry)

witlandunas 3(3-0-6)
(Organometallic Chemistry)

LARAIBUAN 3(3-0-6)
(Quantum Chemistry)

WANANAASLAT 3(3-0-6)
(Chemical Crystallography)

Usingniaol@sluanaluinegrmaninedimes 3(3-0-6)
(Molecular Phenomena in Polymer Science)

OANAPNEASITIN TR 2(2-0-4)
(Statistical Thermodynamics)

awlnlnsalnl@eluana 2(2-0-4)
(Molecular Spectroscopy)

NN1IRIATIEAUALNITNIRNH UL LRANIZIDIND RN DS 3(3-0-6)
(Polymer Synthesis and Characterisation)

ANTRADINDRNDIURLNITNATDL 3(3-0-6)
(Polymer Properties and Identification)

ailntnsalntivenisiinseiiugs 3(3-0-6)
(Advanced Analytical Spectroscopy)
neTsiaafiiiAeadeeuiuaunnInsesd 3(3-0-6)
(Chemical Analysis Involving Radioactivity)
MARANITIATIET NS LN AN U ANZ2 DI R WAY

wazlAgaa’ng 2(2-0-4)

(Analytical Techniques for Surface and Structural Characterization)
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203841 Tnmunnnsidegaadl 3(3-0-6)
(Biochemistry Aspects of Nutrition)

203842 Faflvaademad 3(3-0-6)
(Biochemistry of Membranes)

203844 FaeINIAHIAADN 3(3-0-6)
(Biochemistry of Nucleic Acids)

203851 AHANLNRININFENUAZNNTIATIZA TN TANAT 3(2-4-3)
(Environmental Toxicology and Residue Analysis)

203879 WdadanasmNiAN 2(2-0-4)
(Selected Topics in Chemistry)

203889 Wdadanasmiial 3(3-0-6)

(Selected Topics in Chemistry)

(4) RNIAFBNRBNUBNFIVIITNRINL
o - A4 o o4 - o . .
AanBeungzundyn  uanafiifaadas AAMLNITHANTUININANGRTT NP ANEIUTLIN

AR AT AL

(5) NeTUINITT NI UNHIsARaE AN (FSULUL 1)
203791 NHNUNTUTA AN IAN 1 1(1-0-2)

(Graduate Seminar in Chemistry 1)

203792 AN URARNEINIAR 2 1(1-0-2)
(Graduate Seminar in Chemistry 2)

203891 AN URARNEIMIAR 3 1(1-0-2)
(Graduate Seminar in Chemistry 3)

203892 ANNUNUURARNINIAR 4 1(1-0-2)

(Graduate Seminar in Chemistry 4)

(6) NNIAINYIRNRE

203897 Aty gyaien 72 dosfin
(Ph.D. Thesis)

203898 AngniinusU3gygyaen 48 yvinufin
(Ph.D. Thesis)

203899 AefinusUIgyoen 36 dqafin

(Ph.D. Thesis)
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nanee  sansyUsdATiEnaiugaey 6 nan e lUn
1. 1@ 3 fusn uaeNt Atk uATANAAT/ANYNATTinsruanRssdarn
2. @INANGRY  UNANTN NTLINATTEAULIRARNEN
3. W@IANAU  waneile mnaamytuananden

4. @UNANNUIY UAASTN BUNTNUBINNIANY BTN

3.1.4 WAASLNKUNISANET

3.1.4.1 wuu 1.1

U1
ANANISANEIT 1 nHagfin ANANISANEIT 2 nHefin
=1 dl Y = o/ = dl VY = o/
amzifianie ¥ u3n15asunavanae - amziianie ¥ 3N asunavanae -
asunudaulantEsinszme - ARUIRAMENIR -
WnganduNRIT T e AnwInaAd - LanevintialAs99193neinug -
WnsanduNRIT T e AnwInaAl -
594 - 594 -
U7 2
ANANISANEIT 1 wHefin aAnISAnNYAN 2 nHagfin
203898 | AngNHWUSLUIy e en 12 203898 | AneAnutUZ e en 12
203791 | AuNRITRAeFANEIIAN 1 - 203792 | FunuIUuAinANEIIAR 2 -
594 12 594 12
U 3
ANANISANEIT 1 wHefin aAnIsAnNYIN 2 nHagfin
203898 | AngnHwusLUIyaen 12 203898 | AveAnLtUZ e en 12
203891 | AuNKITRASFANEIIAN 3 - WSINANNRI TR e ANEI919 -
p=}
WAd
594 12 594 12

swwﬂwﬁmm@ﬂmwﬁﬂgﬁﬁ 48 wHgfin
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U1
ANANISANEIT 1 nHagfin ANANISANEIT 2 nHefin
=1 dl Y = o/ = dl VY = o/
amzifiauie 3N asunavanae - awmziianie 3N asNnavanae -
asunudaulantEsinslszme - AOUIRAMANIR -
WnganduNRIT T e AnwInaAl - LEnevintialAs99193nsinug -
WnganduNRIT T e AnwInaal -
594 - 594 -
U7 2
ANANTISANEIT 1 i ANANTISANYAT 2 niaefin
203897 | AngninusUsggiien 12 203897 | AnsnfinuiUdyyen 12
203791 | AuNRITRAFANEIIAN 1 - WsINANNRI TR e ANEI19 -
=
WAd
594 12 594 12
i 3
ANANISANEIT 1 wHefin aAnISAnNYAN 2 nHagfin
203897 | AngnflnwusLUIenen 12 203897 | AveAnutUZyaen 12
203792 | fuuuNTsdsfnEmnaAl 2 - 203891 | FunuItuFAinANE AR 3 -
594 12 594 12
N 4
ANANISANEIT 1 wHefin aAnIsAnNYIN 2 nHagfin
203897 | AngnflnwusUInyeen 12 203897 | AveAnutUZyaen 12
203892 | AuNKITRASFANEINGAN 4 - WSINANNRI TR ANEI19 -
p=}
WAd
594 12 594 12

iquwii'zﬂﬁmma@mwé’ﬂgms 72 nuqafin
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7
AANISANEIH 1 wHaefia AAnIsANEAT 2 wHaefia
NTUMMATNADN WA AT RNIY 6 AszUMAT AN vdeuen 4
FNUIFUURNE
aauNTudnlanEE ez - aeuinAMaNTR -
LEUBLNUNITANEINTEUINIEN - wnaviniialasedrdnaningg -
WnganduNn MR afnEIAT - Wngandurntsuiafne el -
Rty 6 59N 4
hl
AMANISANEITH 1 i AAnsAnENT 2 i
203899 | AngniAnusUAqiien 9 203899 | AngnfinutUiyyiien 9
203891 | dunuufinAnEImIaAN 3 1 9NN NEN T UT ARNEINY -
Y
59N 10 9% 9
7
AAnsANER 1 wiaafin AAnISANER 2 wiaefin
203899 | AngnHnwusLUInyeen 9 203899 | AvsAnusUZyguen 9
203892 | dununnuiefnuIiaal 4 1 9NN NIN T T ARN NS -
LAf
59N 10 9% 9
suniasfinaaaanangaslaidaandt 48 widaafia
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7
AAnsANER 1 wuEfin AAnISANER 2 wuEfin
AsruAT I Ren uvdauen 4 amzdouiie¥ansme9 -
FNUNIUURNE HAINLRE
203791 | dunutnidindAnmiaeai 1 1 EUIRAMANTR -
wuavadalasesndingnfinug -
SR Pt N AT e T ab T P KN EY -
59N 5 59N -
% 3
AMANISANEIH 1 i AMAnISANENT 2 i
203898 | AngninusUAyqien 12 203898 | AngnfinusUsen 12
203792 | dununuAnAnEImIaAN 2 1 203891 | duNHUMTARNEIMIAR 3 1
59N 13 59N 13
4 4
AMANISANEAH 1 i AMAnISAnNENT 2 i
203898 | AngninusUAyien 12 203898 | AngnfinutUsien 12
203892 | dunundniiefnuniaal 4 1 9NN NIN T T ARN YN
Y
59N 13 9% 12

swmiwﬁmmamwﬁﬂgmsmﬁﬂﬂﬂdﬁ 72 wuqeia

sz lunanman

v
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3.2 %8 s‘i%mi‘iumzqmg@wmm@ﬁé

3.2.1 1915t szamangns

NTLITREDY
R PRI FIUINNRITH
ATIANITANET (§127), ¥011T%, — — oo
& P o tlaqiiu WHalsulss 39859
7 FB-WINANA dsewnd, YNndgnsan1sanun ! . ! . 2
NINYNS (IT1RIULTBY
o | we | o8 | ue | Tuszersd®
AR
1| 9r.As. 958y TNyl w.o. (A, unAnenae@esing, 2540 15 | 74 | 15 7.4 68 (25)
WLU. (1AR), HANLNAERIVRIUAZTUNS,
2533
2| 8.99. NAIT90H WAENLB | Ph.D. (Organic Chemistry), Keele University, 7.6 065 | 7.6 0.65 8 (3)
UK, 1996
.. (1Af), anAvendedeain, 2535
5| 0.09. gana wikesnii Ua.a. (1AH), INANeNReNERTANERd, 2546 | 5.0 | 2.6 | 5.0 2.6 10 (3)
WU, (1AR), NANANLNFELNERTFIFRS, 2538
4| 9F.79. FUAUN Ph.D. (Physical Chemistry), Australian National | 1.8 1.2 1.8 1.2 18 (4)
REANEIUIUWY University, Australia, 1992
M.A. (LATIBIRAN), N fening,
2521
.. (1af), iAnendeidesing, 2519
5| sp.a9. JUAS a19ATAE Ph.D. (Material Science and Engineering), 5.5 27 | 55 2.7 21 (14)
Michigan Technological University, USA, 2002
M.S. (Metallurgical Engineering) Michigan
Technological University, USA, 1999
M. (LAR), NIANETRUTDULAY, 2537
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3.2.2 @191989U5za1

ANFLITREDU
Haluy/donsh FIIUNRIY
Py p AMANISANET (8127),80100%, Uszind | Haqiin Lﬁ@u%’uuéq FIu5IN
n ya-wINANA e o . . 4
, Undgnsan1senun NANGNS (FTRIULTDY
o3 | we | o3 | ua | Twszersd
AR
1| 9A.A5. 938y NIy g, (A, wAngndu@esing, 2540 15 | 74 | 15 | 74 68 (25)
WLU. (AR), HATANLNAERIVRIUARUNS, 2533
2 2.A9. NAITTH WINTNIR Ph.D. (Organic Chemistry), Keele University, UK, | 7.6 | 0.6 | 7.6 0.65 8 (3)
1996 5
.. (1Af), anAvendedeain, 2535
5 | 0.9 qans wiesnfi Ua.a. (AH), INANLNRYNYATAERT, 2546 50 | 26 | 50 | 26 10 (3)
WU, (1AR), NANANLNFELNEATFIRRS, 2538
4 IA.A5. AUALN Ph.D. (Physical Chemistry), Australian National 1.8 1.2 1.8 12 18 (4)
NEANE U University, Australia, 1992
WLH. (PHIBIRANS), undnendaniing, 2521
.. (1af), iAnendeidesing, 2519
5 | 9r.es. gUild anses Ph.D. (Material Science and Engineering), 55 | 27 | 55 2.7 21 (14)
Michigan Technological University, USA, 2002
M.S. (Metallurgical Engineering) Michigan
Technological University, USA, 1999
WLU. (AR), NANLNAEIBULNY, 2537
6 | 9.A9.N95% FuilnA Ph.D. (Chemistry), University of Wollongong, 144 | 05 | 144 | 05 7(2)
Australia, 2010
M.N. LARRRNR), HnTdnanaaning, 2547
.. (1Af), Anadedeeing, 2543
7 | apafeafesd nagessns | Uaa. (efBwid), svidnendoaseawedws, | 7.7 | - | 57 | 13 10 (10)
25583
M. (LAR), HAANEIRENIVRTIUATUNS, 2549
8 | a.a9.n1yau AR Ph.D. (Chemistry), Martin-Luther University, 58 | 20 | 5.8 | 20 4(1)
Germany, 2008
m.a. @analulad), aniAnendesding, 2544
.. (1af), iAnandedeeina, 2540
9 | FLAT.LNG NTARUT Ph.D. (Analytical Chemistry), Liverpool John 05 | 775 | 05 | 7.75 153 (61)

Moores University, UK, 1982

W, (Af), NnavendeBee i, 2517
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10

2 A dl
8.05.1fsfinm neluades

Ph.D. (Materials Science And Engineering),
The Pennsilvania State University, USA, 2010
.. (Afl), inAnededainal, 2545

WU, (1), Nanends@ealun, 2543

2(2)

1

WA.AT.ADNT 4 AU

Ph.D. (Chemistry), University of Leeds,
UK, 2548
Wi, (1), Wanends@ealun, 2541

WU, (1), Nanends@ealun, 2538

6.3 1.8 | 6.3 1.8

12

2.09. TIW1EY 91953

Ph.D. (Chemistry), University of St Andrews,
UK, 2010

W.H. (BRuWaSAR),
HUMAYVEAERIVAIUATUNS, 2543

LY. (LAR), NRTANYIRYNIZRTUATUNS, 2539

55 | 20 | 55 2.0

13

2.79.04UNT NINNFIITA

Ph.D. (Organic Chemistry), University of Bristol,
UK, 2009
WLN. (1A, WnanendeBaelni, 2545

WL, (WAF), NavenaeBee i, 2542

7.9 - 6.0 1.3

14

2.79.794N5 WL

Ug.0. oAf), Indnenan@aslng, 2551
4. ATz Lasalnadiall),
NRTINYIRYNTAN, 2543

WU, (1A), Nanends@eelun, 2539

7.8 - 5.7 1.3

15

2095590 gMBInT
(

Ph.D. (Organic Chemistry), University of
Wollongong, Australia, 2010

MLN. (LARBUNTE), HMANEIRENIARTUATINS,
2545

LY. (LAR), NATANYIRYNILRTUAIUNS, 2542

72 | 02 | 52 1.36

16 (16)

16

o

IA.BANUG oaLfin

LN, (bAF), WnavendaBaelnd, 2522

WU, (1), Navends@eelun, 2519

1.0 8.1 1.0 8.1

142 (105)

17

e

WF.AS.55INA WATHIAURS

£T]

Ph.D. (Physical/Polymer Chemisry), Cranfield
Institute of Technology, UK, 1994
.. (1Afl), inAvendedeain, 2528

WU, (1), Navends@eelin, 2519

78 | 05 | 7.8 0.5

41




41

=bh.

1
=)

m]—muﬂq@

AMIANITANYT (F127), FaNTH, Uszind

{0 &
, UngnSansenue

NIFLITRTDN

Halu/FUANA

flaqiiu

B ETIES

NANGANS

@5 | ue. | 83

U

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51

@iﬁqm)

18

B.A9.UNNTYIH TUNSiIma

Ph.D. of Engineering (Biotechnology),
Ritsumeikan University, Japan, 2003
.. @Anen), snanendedesin, 2542

W, (98%93Ne), svanendedecnl, 2540

6.7 1.9 6.7

1.9

9 (5)

19

a o/ L4
B.A7.477 TNITNEY

Ph.D. (Physical Chemistry), University of Utah,
USA, 2007

WU, (AR), NINFINBIRYVBRWAY, 2543

4.1 4.1 4.1

4.1

10 (7)

20

2.79.45174 a19ad

Ph.D. (Chemistry), University of Bristol, UK,
2010
WL, LANRRNR), NUNAVNYIRYVBERWAK, 2547

WY, (WAR), NINFINBIRYVBRWAY, 2544

6.6 1.1 6.6

1.1

21

SA.A9.HIRAA SND5UTFIIH

DE TROISIEME CYCLE EN NUTRITION ET
ALIMENTATION, Universite de Bordeaux,
France, 1985

wm.u. (1R, annangndedeetna, 2520

WL, (AF), NanenaeBee i, 2518

4.5 24 | 45

2.4

25 (6)

22

N

=)
all
q

B.AT. WA

-,

Ph.D. (Biochemistry and Molecular Biology),
University of California, USA, 2009

WL, (WAF), NTAvenda@eelni, 2545

1.3

23

WALAT.HBHNN STUNea9A

Ph.D. (Pharmacy and Chemistry), Liverpool John
Moors University, UK, 2002

WU, (WAR), NUNINBIRYVBRUAY, 2537

6.7 1.4 6.7

1.4

24

o

2.A9.49M5 Bunadaans

Ph.D. (Chemistry and Chemical Engineering),
Queen’s University of Belfast, UK, 2009
.. (0f), MAnendegeslva, 2548

WLy, (AT), InaneReTus i, 2547

7.1 0.5 7.1

0.5

25

2.A7.U5TNNT 01998 FAN196

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

W.H. (BHRVEGA
2547

), PAAINTHNNTINLREY,

wm.u. (1af), gnaInTalimInenae, 2541

58 | 23 | 5.8

2.3




42

=bh.

1
=)

m]—muﬂq@

AMIANITANYT (F127), FaNTH, Uszind

{0 &
, UngnSansenue

NIFLITRTDN

Halu/FUANA

flaqiiu

B ETIES

NANGANS

@5 | ue. | 83

U

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51

@iﬁqm)

26

2.79.102978 winufia

U5.0. (AT, Inavenae@astng, 2550
WLN. (4AF), WnavendeBaslun, 2547

WL, (WAF), NAvenda@eelni, 2545

5.7 | 0.6 | 5.7

0.6

27

o & o

WA.AT. DY HNNIUAAN

Do,

U5.0. (ARBIRANS), navendesfing, 2546

WU, (1), Navends@ealin, 2542

55 | 33 | 55

3.35

28

.05 WY LAY

Ph.D. (Biomolecular Science, Molecular
Genetics),The University of Manchester, UK,
2007

.. (wnaluladZann), svndnendeBesin,
2544

LU, (537NN, Wnavenan e, 2540

5.8 1.9 5.8

1.9

29

8.09. WY1 FINTEFINA

1U59.0. (NYIFERSRILINFDN),
nanenReBaslin, 2547

WU, (1), Nanends@ealun, 2542

6.8 12 | 6.8

12

30

a A o

1U5.0. ([@RyEGaR), nundnendening, 2544

.y, (1Af), NangdeNding, 2538

26 | 6.3 | 26

6.3

18 (15)

31

)8

HA.AT AR RS AEYE

Ph.D. (Agricultural Biochemistry),University of
Nottingham, UK, 1999

. (maluladinnsenig),

W Anendudeani, 2535

wm.u. Anermaniuazinalulainisennig),

NRIVIENABes NN, 2531

3.6 10 | 3.6

1.0

12 (3)

32

B.09. QU FUWA

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

M.Agr.Sc. Tohoku University, Japan, 2006
wm.u. Avenmaniuazimalulainisenig),

nANeNRe s s, 2546

65 | 05 | 65

0.5

22 (20)

33

WA.AT.HAAT FINTII91AUS

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

MS (Analytical Chemistry), Birkbeck College,
UK, 1996

WU, (1Af), WnAvendegesud, 2537

6.4 1.7 6.4

1.7

25 (11)




43

=bh.

1
=)

m]—muﬂq@

AMIANITANYT (F127), FaNTH, Uszind

{0 &
, UngnSansenue

NIFLITRTDN

Halu/FUANA

flaqiiu | Weddulge

NANGANS

@5 | uA. | @3 | ue.

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51

@iﬁqm)

34

NEL.AS.ARAT WBIA

Ph.D. (Biochemistry), Kansas State University,
USA, 2002

M.S. (Biochemistry) Kansas State University,
USA, 1998

B.A. (Biochemistry), Hood College, USA, 1995

39 | 37 | 39 3.7

11(4)

35

.05 8AVIUIR FENNUR

Ph.D. (Chemistry), University of Houston, USA,
2008
.. (1Af), aAnendegeslva, 2545

WL, (AF), NAvenaeBee i, 2542

70 | 06 | 7.0 0.6

17 (12)

36

o

-4 dy
B.AT.TTDIIA NIHUINIGN

Ph.D. (Microbiology), University of Kent, UK,
2010

.. (naluladZann), svndnende el
2546

WA, (mARANTUNNE), JnnAnendedesina,

2542

70 | 05 | 7.0 0.5

37

wA.n3 AN Yol

Ph.D. (Physical Chemistry), University of Leeds,
UK, 2000
WL, (1A, Wnanendedastnn, 2537

WU, (1Af), WTAveNAeBes i, 2533

25 | 62 | 25 6.2

11(6)

38

B.A9.34N UIAFINT

U5.0. (Af), Indnenan@eslng, 2542

WL, (AF), NAvenaaBee i, 2535

68 | 20 | 6.8 2.0

39

WALAT. AT Auiangil

Ph.D. (Organic Chemistry), University of
Cincinnati, USA, 1987

WA, (AR), NNAnedeNRng, 2527

4.2 37 | 4.2 3.7

40

2.79. Aa1 AeRdrue

Ph.D. (Chemistry), University of Bristol,
UK, 2010
LN, (1A, WanendeBaelnd, 2549

WU, (1), Nanends@ealnn, 2547

41

WA.AT.ANTE ANBTUAINA DL

U5.0. (Af), indnenan@eslng, 2544
WL, (1A, Wnanendedaslnn, 2538
ALY, ANgIFERS (LAR), NWIANYIRLFEUAS

W93, 2533

53 | 22 | 53 2.2

21 (10)




44

=bh.

1
=)

ﬁ@—uﬁuﬂq@

AMIANITANYT (F127), FaNTH, Uszind

{0 &
, UngnSansenue

NIFLITRADY

Halu/FUANA

flaqiiu

B ETIES

NANGANS

@5 | ue. | 83

U

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51

@iﬁqm)

42

NE.AT. AHNT TUNTE

Dr. rer. nat. (Biogeography), Trier University,
Germany, 2000

M.Sc.(Environmental Risk Assessment forTropical
Ecosystems), #vnangndedealns, 2537

WL, (AF), NavenaeBee i, 2535

29 | 59 | 29

5.9

18 (16)

43

.05 45N UM

Ug.a. (f), inAnendedeeina, 2548

.. (af), inAnende@usival, 2544

W, (AigaEngsw), svanandedeal,
2542

7.6 1.3 7.6

1.3

44

wel.as. Anbie Alaaldug

Ph.D. (Materials Engineering and Materials
Design), The University of Nottingham, UK,
2000

WA, (Af), WnAnandudesina, 2537

Wm.u. (AT), NANEIAYYINT, 2534

1.3

45

3074 EYsY1 WANTTE

Ph.D. (Organic Chemistry), University of Wales
College of Cardiff, UK, 2001

w1, (Af), NnavendeBae i, 2529

2.2 54 | 22

5.4

26 (13)

46

g o

2.75.59906 f99MUAMUINT

Ph.D. (Analytical Chemistry), UMIST, UK, 2001
LN, LARTATIZA), HUTAVLIRNERTAERS
, 2532

WU, (WAR), NUNAINEIRYLNBRTANERS, 2525

45 | 49 | 45

4.9

47

WA.AT.FIUNT Tanue

Ph.D. (Chemistry), University of London
(Birkbeck), UK, 2001
WLN. (0AF), Wnavendeaeli, 2532

WU, (1), Wanededeelvn, 2524

6.3 1.7 6.3

1.7

14 (7)

48

£ o

TA.AT.GIANA TRUAT

Ph.D. (Chemistry), Northern lllinois University,
USA, 1984

WU, (1), Nanends@eelnn, 2518

1.0 1.3 1.0

1.3

15 (3)

49

2.09.43Wn3 aeilya

Ph.D. (Physical Chemistry), Cardiff University,
UK, 2008
WLN. (1A, WnavendeBaslnn, 2543

WU, (1), Nanends@ealun, 2542

5.9 1.3 5.9

1.3




45

ANTLITRADU
i lag/Fl ok FIHIUHRITH
p P Am@nsAnT (e, aami, Usewe | Haqiiu | fieusuuge | B9e50w
n ya-uINANA e = s P
, UNdgnFan1senun NANGANS (F1RIULFDY
o3 | ue | o3 | v | Twszezsd
A15A)
50 | B.A9.481988 219N U5.0. (Fanenans), snavends@eelng, 70 | 1.2 | 70 | 12 18 (11)
25562
.. (af), inAnendedeinal, 2548
.. (1af), iAnendedeeina, 2546
51 | 8.09.48957 FRATY Ua.a. (Af), inAnendeBesinal, 2551 68 | 08 | 6.8 | 08 1(11)
.. (afl), anAnededeinal, 2548
.. (1af), iAnendedeeini, 2546
52 | weLeesavisnun WHexnswe | Ph.D. (Biochemistry), University of lllinois at 43 | 32 | 43 | 32 16 (5)
Urbana-Champaign, USA, 1995
.. (1f), siAnendeidasind, 2534
53 | 4f.a9.88uAN 53995 D. Phil. (Solid State Chemistry), Oxford 26 | 50 | 26 | 50 30 (22)
University, UK, 2001
.. (1Af), anAvendedeain, 2538
54 | We.As.afdmil 859Mnasne | Ph.D. (Organic chemistry), University of 43 | 12 | 43 1.2 13 (6)
Manchester, UK, 1996
M.Sc. (Organic chemistry), University of
Manchester, UK, 1993
.. (1af), inAnendedeetni, 2534
55 | 9.A9.89A0d0 Ph.D. (Pharmaceutical Sciences), The University 69 | 09 | 69 0.9 1(1)
W@an1AgRS e of Manchester, UK, 2008
. @unalulad), inAnenduniing, 2545
.. @unalulad), inAnendusfing, 2541
56 ﬂ.ﬂ‘i.frﬂﬁ Lﬁ\‘iw’ﬁfyqa Ph.D. (Analytic Chemistry), Virginia Polytechnic 80 | 0.6 | 80 0.6 2 (2)

Institute and State University, USA, 2000
WA, (1af), Anendedeeini, 2535

w1, (AF), NavenaeBee i, 2530




3.2.3 819158\ LAY

46

# %@—muﬁqa AN Nna
1 WA.A9. 1ANT anlEas Ph.D. (Plant Biotechnology and Molecular Biology), | #W1Angnagaaiumis
University of Reading, UK, 2001
2 A9, 935y FunIaNy Il Ua.0. (), samanende@esivel, 2552 N9ENIWAINYIAARSUAT
walulad
3 HALAT. FEnes Nesis Ph.D. (Organic Chemistry), Columbia University, HAAVEAENARA
USA, 1999
4 A9, WA AaNsTY Ph.D. (Polymer Chemistry), University of Durham, | @15Hn9MBAsunanemansuay
UK, 2000 walulaguviennd
5 WA.AT. HATWT ENTLAH wm.a. (af), anAnededeaine, 2547 NN TITHPNEAS
6 | a9 13und nutnes Ph.D. (Material Engineering), University of Rome, | &anthiddsuazinalulad Uan.
ltaly, 2003
7 | A9 189N 59BN da.n. @BuEdied), snanendeuiing, 2536 AUTRUgAMINTINLAY
walulaginwuiena
8 | 9.79. Niwug ousnEaAN w.o. (A, unAnendeBesind, 2548 NMNANYRLNEATATERAT
ATUNILF
9 8.a9. Wiy NIARYT Ph.D.( Pharmaceutics), University of Pittsburgh, HAAVIEREWIEN
USA, 1978
10 | 9F .A9WAARTEO] ADNDI9EHT Ph.D. (Analytical Chemistry), Villanova University, | #W1ANgNAaNaaIueauns
USA, 1982
1 TALAT. AR F1ETUHIAT Ph.D. (Chemistry), University of Wales, UK, 1980 %”]‘j’]dﬁﬂq‘jﬂquqm
WANE AL Bes
12 | 2.09. l5i5n ueaany Ph.D. (Applied Polymer Science), Aston University, | gugiRdadanmans
UK, 1977 W ANENRYBes na
13 WA.AT. 19904994 WR9RASEY @ | Ph.D.(Physical Chemistry & Pharmaceutical University of Malaya
Science), University of Missouri-Kansas City, USA,
2001
14 A9, AT FUNIUIA wm.a. (af), anAnendei@eainal, 2549 NANENRY AEUASUNTA lIm
15 9. AESad wneyladng Ph.D. (Environmental Toxicology), Asian Institute NMNANY AT
Technology, Thailand, 2549
16 3A.A5. FNgHd WaeaEessal | Ph.D. (Chemistry), The University of Birmingham, | #1512n191i1sey
UK, 1980 WANE AL Bes
17 | o9 @35 Tauaudia Ph.D. (polymer), University of Manchester, UK, AUNTUAUAVIEPEAS LAY

1995

winlulad uisna




47

#t %fa—muﬂq@ AT N9m

18 3.0, FAUS WIHEAUT Ph.D. (Chemistry), Texas Tech University, USA, #1519y
1982 WANENAETea il

19 | 9r.as. ad Wesena Ph.D. (Biological Chemistry) University of #1917n1519Y
Manchester, UK, 1978 WA AL BTl

20 | 4A.A9. aRER 19904309 Ph.D. ( Plant crop Science), Oragon State NATIVERENHATANERS
University, USA, 1989

21 A3, AT Lﬂﬂﬁwm%ﬁﬁ Ph.D. (Macromolecular science&Engineering), Case @uﬂmeuT@ﬁTﬂmLLmd”ﬂ@
Western Reserve University, USA, 1997 UWIANYIR

22 | 9F.A9. gAY pElusn D. Sc. (Chemistry), Universitate Karlsruhe, Fr91enaunugy
Germany, 1968 W ANENRYBes na

23 | 5. gvin Ady Ph.D. (Chemistry), University of Alabama, USA, HAAVIENREULT AT
2003

24 Assoc. Prof. Akira Baba Ph. D. (Electrical and Electronic Engineering), Niigata University
Niigata University, Japand 2003

25 Assoc. Prof. Dr. David Carroll Ph.D. (Physics), Wesleyan University, USA, 1993 Wake Forest University

26 Prof. Hiroyuki Ukeda Ph.D. (Agriculture), Kyushu University, Japan, 1990| Kochi University

27 Dr. Jamal Quazzani Ph.D. (Applied Microbiology), Paris XI (Orsay) Paris XI (Orsay) University
University, France

28 Assoc.Prof. Dr. Leslie J. R. Foster | Ph.D. (Biomaterial), Aston University, UK, 1992 University of New South Wales

29 Prof. Dr. Rigoberto Advincula Ph.D. (Chemistry), The University of Florida, USA, | University of Houston
1994

30 Prof.Dr. Shoji Motomizu Ph.Sc. (Analytical Chemistry), Kyoto University, | Okayama University
Japan, 1973

31 Prof. Dr. Thomas R Lee Ph.D. (Chemistry), Harward University, USA, 1991 | University of Houston

32 Assoc. Prof. Dr. Vladimir Golovko | Ph.D. (Chemistry), University of Cambridge, USA, | University of Canterbury

2002

4. p9AUsEnaUNYINUUSLAUNISINTIARHIN

ra
—bHH-




48

5. FARIRRALAEIRUNISTINIASIIRASDIIHATE

5.1 Aasulelnusa

A sEAUUS e enuazdr el iusdseinnaimafidvualsicedin 209

ATTUINITNINHNUS viadeAneniinussiaafoadintiunisfinenasdanngniniefuaing

v
o

AosAnuazivszlem MetifnaduicdeminAnunauls asnsafnunduaiuinEn (i Usznaudias

MafuadT Uszuaana 31naneit uazaqunan1sise feadegndeuasiuss@nnin saniaflaauias

INATEARINITaYIIES I WS L e LA TN 1L

5.2 NINTFINHANTISITLNS

snfnenfinaniuaraandnlestsdes fesdunannisuasmgquifidndny huilewmdivih
M aunsaRmszdiigmn someiannadinlaluasnsiamnauslnay andsvgndiusinue

warnsnesdefimunzandunisud Riymiitidulandtuewdss  ausafnauaaufiiamn

a A o ¥ =2 g = A A v v Y Ao & vAA o
NNIAUINIT LLZ\I?.ZNﬂQ’INET‘HLLHQﬂQ’NLLZ\]ﬁZ’Nﬂ%ﬂ‘H@QN’WJ"IQ%'WILﬂ?.l’]“ll@\‘iﬂ‘Ll‘Vi'J“ﬂﬂ’]@EJ LRLLIHANRANNEY

Y

nutleyayn leefinnsfnetnafifenssgyisazegraduszuy amns0fudu 590998 Anen AwAs1en
wazagUlssfiuilan e lilunsudltigmiindulandidongreadnegssd sawisamnsalszend

pNguazyineziunaui e fedramanzas

5.3 %2909

v
2

LUY 1.1 AMANNSANEIT 1 FWD

[
o/

— ANANISANEN 2 FUTN

Qe

LUY 1.2 AMANISANEIN 1 4WTN

Qe

LUY 2.1 AMANISANEN 1 4WT9N

vV
o A

LUY 2.2 ATANISANEIT 1 909

IS S S\

5.4 3TUINAHILAR

wuy 1.1

by 1.2

48 vidqgfia

72 WHagfe

v
o/

3
— ANANSRNENT 2 F0E7 4
3

Qe
D

=

— AMANISANET 2 FTN

©
b

— ANANISANEN 2 1UTN 4

WUU 2.1 36 wiagfia

WUU 2.2 48 wdqgfia

5.5 N1LATYNNTS

dl o/ o/ U o v a o/ dl O'dl =1 o a Y % o/
WHasUHnANUI NI INLIYIiNdad T W@W@qﬁﬂWﬂ‘iﬂHW]V]ﬂquwuﬁrﬂLNM’EIT‘J HUNFNEI

LUHIWINIFINET (AN Fupintuasazdannia iEaunsinwas anUsnunennananssi

-4

= A o o & T tooa a
15N11 WWB9ANNIULATITIINEIHNUD

WodnAninunsaeuinAmands  uazEBUNIY
undnguandianiuaude Seerilansianelaseindinenidwns s sadeuaslaseineineniinug

rpeinAnEIudazan  azfisFSuANNinteUaINANENIITHNNTUBMNINANgRTTTA LT AR FANEN



49

15anana1is Al TaginfAnuidasuninnissauuLuLI N8 saAmeNTINnITaa Ll ATI9I9

eniinuwg Bernflunnsuseiemetuneden Aeuawe A nsTHINSLEIMaRANgRT YA

o

Undiainen Uszaranzdsad Aensaniianadineey
\WainFneyidnginusiasauda fosdpvindugianiianysol anisimiuavesiodin

ALNAE  NTIREBLAAINNITIAIINUSEaRAUE nUIAnainLsaasInAnu ey aau TH

o

maidnAnEfssdegUidNdne inuiAInaIaNe NI U AT IAR WWBIANeTBNITNNNTEBY

o

ANTNUE WAEAVIENANERS LeNEY TaanTTnnITRauAnainutdasiiduaudatssunisfnen

NANYNAEITe MHdFaan1TANY1TE AU TR A NEN

5.6 NSEUIRNTITUSELHRNA

USLAUNATIN  NI9TIENTHAITHANINEN N9V N A AN ULIUS 1N R AT T A e Ae

[
o [ o o a

yAnANIEAnET  AnslanerasiiissiaeiueAdelunsTun AN e Maaueradusia
Uszpignniasineg  nadfind videssistissdiiunialingsin  vEodanileosmasmilisuns
saasulFRn U ffninannis fafuieensulusedrmin waz Usn@uwaann
AINANEIBN AT gL AN TANS TaesinnsaeulpsrnznasuniaseLAnetiingds

Usenauig 919158 nEAnentinus  819198daEan  uazEnsg@inneuenaaiy viail

2

< o (% a 1% @ v Py as = = ! = @ v o
@W@W‘iﬂﬂ‘i;‘i@’]LLNZ@W?\?@M?GN@qﬂﬂ’mu@ﬂ@I@QL‘]J‘HN‘VI muﬁ‘aiyiym,ﬂﬂmﬂwml,m ﬁ‘i’ﬂLﬂHNﬂﬂ’ﬁ@

UG
v 1
!

FIUMNN AN (HFININ9IANARTI9158 AN AB AT BRI A A T AN 5 LAZABIH

Uszaunsaitunisvinadefflgdaumilaesmsiineiiesufaygn  vasdul@eamgmnizEedu

1o o

NI NAspanTug AN



50

a a 2. -4 a
NHIAN 4. Nﬂﬂ”liLif:lu;il,l;ﬂzﬂﬂﬁ!ﬂﬁﬂﬁiﬂ’ﬂuuﬂa‘:ﬂﬁ‘iﬂizLN‘L!N@

1. msﬁ'mmqmé’nﬂm::ﬁLﬂwwmﬁ'nﬁﬂm

AMANY IS ALAY

nayNSNITRaNLAianssNnAnuEn

1. #4A085 ANNAINIEN UATINEENNTITENIY
wiludedniuedod  AedmuaiAgs  wu

=
uaziadl

NM15A51ZY NNSRILASIZINIaLAR

Uszendl 1w wilumalulad wedines wansios
599410 AIWIAREN  LaziANAaNAawmes 8
ANHAAS BN INNITYINNIHITY FINITORNILAY

a319psdmnsmilfatamsnzan

-4
ﬂﬂilq‘i’lﬁﬂ"ﬁﬂ'ﬂu

ANNUANTAL mmﬁ?umﬂﬁmﬁLﬁufﬂmummgm
ABkRsTAULStysyen aendrual
saulpeinlfinfneiaunsaefvselandise §
FIUTVHUFAI AN AATIUUAL L AUD WU LUINL (2

ey

v v v

naduliinAnenBen Auainaanndfaanue Tng

U

iuaANfinanTieATanis tungs
naxduliinAne@eunaenAnnis Welaue i

UszaAnnnig uay ARailuansansisnisfogdaes

a o

¥ v A = o Ao &
?‘171L?IW‘&QNﬂ’]‘EEI‘LI‘iNL‘W@Nﬂ‘ﬂmﬂxﬂ’]‘i’l A2 CaIS N}

o o v o A -
Gfﬁumﬁﬂ‘a:ﬁwmNm‘mmuuﬂﬁﬂm@u ATRI9T13E

FNNSHNATEaNnEaNuENT

fanssuunAnEI

o o ! A& A v
- ﬂ']‘iL°Z|qﬁﬂﬂ‘i‘iﬂﬁﬂ?ﬂﬂ‘iﬂu’)u’)“ﬁ’]@"l\‘i q VILUH‘WHW’]"INE

AMFUNTVITINEINUE
Beusnsliuasestlonidngneans AtHiu

ATy uwazuflalFiierdasdadilom

'
Py

nsasfleddnlulasinisideiianla
inatiayanssLaznaInAdef lEAiunsuas
Audunndnadaies nelungsdse
TisinAnunideunasnsfnnnig ieaus il
A11ms uay Afsilunsasisnisfisesieg
\nanT AR An s LAz AT
L%’ﬁ'qm@ﬂi‘mmﬁmmiﬁm PEIFIVIIL
MaaupNaIHseTilss AT sTinAeensUYeg
123N

ANTEBLIAAMENTR LAXNITEBULTHENUNGIMY

AN NG




51

AMANY IS ALAY

nayNSNITRaNLaianssnnAnuEn

2.8Am5390 9325370 uazimdhidunailes

SURAADUADAWLEY BTN WAzAIAN

NRYNENITNDY

- dusBuuazEBAuSn DNANERe s8N
A3 iansntuansmstiyanuariinyadiuynna
mstimaluladlunmaimundsnufignies

- ABAUNSNEE9TITIALNTUNNTATEIRU A ANNIS

o—

fiugfinousasnsefondnsadoanlunszuadni

A v
NEIUBN

o—

flanssuRnAnun
YV A v v dl e~
- Gf‘mL‘sﬂugmﬂmmmsfuﬁm@ﬁmmﬁmmmqnm%w
wantuavEnetlymiuasioyadouynna uaziBews
LAZSUATLUEHITINAUIFISIAUS N EILEZEIN
HiBanrey TseninNIsAnEILaZATe
- 4 A4 o o
- finsEenuaniEesTTiAeiUn1TATaIn IR AN
mmﬂuﬁﬁ@mﬁﬁm@%ﬁw s NTZUATT
4
Wendeg
oA o | o o A P
- Twmﬁﬂﬁxﬂqumummmuuﬂﬁﬂm@m ATUI915E
FNSHNATEaNNEaNTNENT] BENHANEITN
935991 WAYITIEILUTIN
- Wifnnsiminawenae s uidszgainnnig
WRZBIUUNAITHATINITRIBRNA W1 T8193291N5
DE9T AMEITH T3UTIIN UATITILILTTN
- qafenssnUgaime Sedndmea uazdelinilne

Wursinanen

3. AANNATZIRNEEINITENEIRILIARDNLAY

o A a
NTINEHURTVIENE N

NRYNENITHNDY

- duaBnuazaenusn iInAnEnsTmindennsinen
RuandanuarmMIRENNTssEutuszdnennsAnen
TAERLT

flanssuunAned

- n9ausNAINUaensielunts Fanse nansznuse
RIUINADN UAZNITHAHNTIE 9T

- A9EN9INAINTINTIEEBNANTS NN AN A BN LAY

AN ENTSSEn T E RIS RNEILAZATE

!
=]

- NERNNRITINAUNNAN WA ATI915E RN




52

2. miﬁmuwamﬂ%ﬁuﬁﬁfmwim51"1%
2.1 AEITHN FSUGTTH

2.1.1 NANTSIEENEAIUAMETIN A3UFTTH
AHNTIRTIN AR BDIAMEIINGFUDTIN Bl ANSURRTEL  AnnsLRuaAs
Fadnsdgain  H99391U9IUNNATINTURLIEBN  E1N1FAANTSTIYNINNIAMEIIN  I38BIINA

A a

Fudpdadmniaaedengn laemilefisannifnensan uaniflalifideyanisesseussndnin

o

= [P=Y P & =y Py o o A a2 3 aan o ' Yy v
‘Vi‘i@fNN‘i:’,L‘i_IEI‘LI?I@‘]Nﬂ‘LI LWEQW@W@%@@ﬂ’]‘iﬂUﬂ@MW‘VILﬂ@l?lu ﬂmmmqu@ﬂﬂ@mwgmﬂmm

a2 1

gfissTnuazdnen Anang uuarAUANBTYMIIATINANHRANNNG WIANE uazANRoNsWAeN T
$inaqurasiiomidaspnlasenanadnueciiFunansiy 3EuTunnsenilynimisasseusan
dld 1 dl 4 o/ 1 a o/ 9/9./d| L an o/ v a

Aftagiemanunanuazuiily adfuanuedeesei liEulinisinedemefitugniosan a3un99nln
nsdanmsiudalfufiouasiiymfifinanssnusenueaazdan  waavenndoniaziinlunissasss
WifnsUszngfufiRanumanamosas 9305591 AN muIndoNYaIn 9N uuas Tugnei

319291974

2.1.2 nagNENsRauTiERMUINITEeuEfuAMETTH A5889N
v o/ s v & A v o/ = a a
aeTmmnssunsdns dnudafeiinfnednnosanuazaiesssn Tnetunnszuanin
= o o ° 1% = Aa X a o @) < a
fiansnsavinfeziriiamiduamessn uazedusssnfitiniuad udsannndulsaiuefilng uaz
TinRenaaiNemin hindAnuusenwgfenlfedegnies mnzan dnivenasdfasulszngf
& vaa o = & o ' 1o o a = a vn &
mainiifinoiossnuaradessan  Wedlusoedoudindne  dvwenfnuazsnduuyU s e
BeuuasiesUfURdeY S90Y9ReIaay 19H N1SUANNIETIMEIZEN NMSENTUEEUATINRT LATAIY
UsengftuiesBeu Hodde uazinsneumnesulidnAnuvindungs fvaninguiuinyey &

gniievgapyinen Welnnsvinenuiiungs AnsuRerey Weaay uayannsaniasanla

2.1.3 NRYNENITUTTLIBNANISITUUFATHATEIIH 38N

Uszidunalngnisdanangfnssnzesindnelagson  n13nsesianauaznIsusanie e
sinAnunumadndudewdeiiessay MR LazindInfanTTIANAAaNINELANE
Usnfuannnianszimeaniunisaey savaansuaeyanalunadififiion wieavioudona
UsziwiuwansndsengdiinAnumsudiusrey  wasinsUszanuemszndeenansdiszaninm

cA = pry ° a % l o ad
Lara197198NUIN NN NIATUTLRULA N LLﬂﬁin’]‘i']NﬂuTuﬂ‘im‘VlLﬂuﬂiy‘iﬂ"l‘i"l?_l‘]_ql ARRN



53

2.2 A5

2.2.1 NANTSIEERIAINAINS

fanwg padntestnsdeudt Tuflovassndnansaean asenaundnnnsuazmgws
AddguaninnUszgndiunmafnenfupimndmnisvdensufii  bAmdn  swnsoimun
uinnssnvdaatnesianaslnennsussonniarasidnuduanaslumansaugifedos
2 ypfianneAduuazniaimndosl SaduiisassuluaninFatmgasa Sanudnlaata
AndanaznineanafsnfuwnfiatiuAsuuasirinisussiurmiuasinnd S
dutfaqiulumedn  fniefamumnufnontinidmnnsiolussiimfuasmnd - aasad

HaNTENUYeIHaIITe Tuilaqiil ifsdensdraniluananden uazsenisUfuRbanEn

2.2.2 nAgNENSRaRATENMUINITEEREfuAHE
Wnsaeubmainvanagiuuy - sewdsinungefluiesion  aeuuuuysonns  fnns
BonlgsumBeulunangegduazaalfif Annsldiasesiie nslienzinausztoyaild dnlHid
a ' ° ¥ v = i p A a =4 & 3
nefAUsengs MaEuenasitamEe idssgn euanwAewannAniuuazsszsiu
A o ieefunsvisnadnsuarigmiifiniuluniinaee  Taeddeinanudnianged finns
fvmadsziniiamn vaslandsineg WiinAnunFRnAneufidoym uazduadufisgin Windne

vingennn uagRnindudnieyalnenaluladansaume

2.2.3 nagnin1Tlasiiunamsizausimuanag

drzilunalasmszavlunszuiwimdeg malinanuwialiindnsduaiusiduanale
woaTen nMadazgudnaundandy annersduasinAnenan mabauenanulunlszgy nade

UYIAIHAYINITASARNA MIN1T81592INTTUINITR Uas N1SaaUANYNLS

2.3 Ninwzyneiley gy

2.3.1 nansiEERIfiwinueneily g

ansafnetwiBamnin  wandusruulunsfunndediassalni  Taglaoingnng
mangeuaznirUfis  sontenisfududeya  wdniwmdesnsilssdwuas oy Fegng
fengad  deaunuaaudlatignideediniatily  sadeirundosquasdniuouisii
Aentestumadmnmdednin  ansadanssiuaclinamids feifaniniddnnis  vide
NN uazimIANARNT  TnanisysannisiidindussdansdiisnEeawe i
A ivivne - amnanansusnazAniunslasenisddgviselasinnsidAuniimidinnis
Tidanmias Tnanialianasvionanquiuacnalfin aaentenistimeianisids uasidiosqy

o

fianysalfeeneesdnadnsaunmensUiR baranwiiedmu Fedeiiaddey



54

2.3.2 ﬂfmqwémmauﬁ?”a’?umiﬁ”ﬁummﬂ%ﬁuﬁﬁﬁuﬁﬂwzmai']iyfyﬁ

ynnsrunAnFdaniadeunissen Anagnsunisimunisdenisnminuznetioan
AENATUAS 18U N999UNUNITATE nasslandAduanilamiifias nnsadelAneaneg n1afin
UFiRing Weifissineznennsiidasfiomainenmans mapaaunisiauanadnumisizinte i

UszausaniuinAnunserinddeany vasfifninaemideuiansansimasineg

2.3.3 nagninislssiiunanisizausimsinuenieilygn
Uszifiunalpanissaulunszuinimans g mssauingfinug a1nnisuseguanmmnsaniy
sinAnE1an Ansnensd maensunasddeniisumsimueufilszgetrnns wieReRainig

ALINTTAN9

2.4 MINUZAMNRNNNEILNINUAARUAZ AN LR ATBY
2.4.1 Namﬂ%ﬂuﬁﬁmﬁ'ﬂmm'lm?fuﬁ’uéiw'iwﬁ"nqﬂﬂmmzmwmmsﬂ?umi
SURAYDU

!
o/ g A

Suyuaduiugis aunsodasisfunguyaranainatsneduesfuazimus sy
arnsauflilomiiifiaududen vdamnudsennasiugamadsanidaanes amnsadanls
TunnsdniusudiaemosuazanisoUazdunuesld soavisansunnlunisudulgemuesTid
Uszansnminnisufifeuseiuge i faansuRnreulunisaiiineuessauss uazsanilaniy
fauptnafnfitunisdanistialiudouazifgmising aajduiusiufenssunguasoninosssd
uazuamvaaninuzniaduginliotromnzaunalaniauaraaiunisoliiofisyulazansninln

A9VIN9NVBINGH

2.4.2 nagnsnisaauiitiiuniswalinsdauginninuzanadiug sz nitayana
WRZANIURAYBL

TnnsaaunaznAdefiiniaimuaianssntifinnsinmudungs nmsvinemidesiins
Uszanumiu TaafinnsaandsTunanisBonddnwinezaonudninugszninsdoyanauasimmn
pnsuRnTauresinAnun Hiduedned (dudesdiofiasslanatiin@nunlainemudungs fin
nsuinsanyieuiugieu Rnnnsufifieuldmnzaniounuammedsanlidnezeg ugiuediings
vdaaunngy iEaustenResay wilatlognivisdaiauazdanaan uazassazlomidadanaon
sonvisinuazanEn iiddaaarn Ausuynadmnnatumiaeeau 9 n1aneundnaATe

! A o a ! g o a =4 A
T‘LAEﬂLLUU@I’NGT WaRNN199197% N9finsadaas LLﬂzﬂ"l‘i‘i‘Uﬁﬁﬂ"J"lNﬂ@IL‘Mu@’muﬂﬂ@@u"T



55

2.4.3 NAgNEN1TUsINNANITITE RS AN BEATTNANANETENT Y AARUAZ AN
Suliazau

UsziunannuAninennensisdiuinu Taenisdainangfnsssansinfng a1n

ADANINYENLTBINgNTIdaN I N a AR [FSunpUsns LAz dsaaiavEe (il a0

ANTNBLANYIINUS URENITHBNTUNAINUANNNINNABNTDYAARNTEWEN

2.5 NNz IHNSAASIZABIANAY NISRDATT WAZNIS IHNA LK IadHISNWA
2.5.1 Namﬂ%ﬂuﬁﬁmﬁ'ﬂm?umi’hm’rzﬁt%\ié'f'uml ANSHNANIS WATANS IHVIALKIAS
NISHULNA

o

sunsadnnaasdayaneadinmaniuazaafiioiiun lilunisfnun AunintiogmiiidiAny
wazduden aiu1snaguiyniuasianounsudladoynitudausieg auisofaaisosned
Uszananan [Regramunzanfunguyanasieg mauein1simnianasisdn sanfeguyuiall
Tasnnariianesesmiabguuuuiidumisnnsuasblifummenisiuaedfsimamnnsuasdnan

NN INNEE e lAsIN1ENAT g Ay

2.5.2 nagngn1saaniitiiuniswmuinisideuisiwinus tunisiiasieiideioige
asReas uaznstialuladansaume
fnsRntflusunasfimnzandmiunsnamzidioys fildenunamade viadfifinns
fnszunAmdmunie iinAnun FRnunduaimnasgaindasiieg wdasiausiliuninaus
seiiioninAnen Tnsdantimaluladasaunasiieg 7 munzasisdomuasuaziils fnnsEen
MaNENTTUAAT g 203821 (ARAdewsn) 205723 (ARTWRN) 205725 (1R ADaaDLALAZRALAY)
203751 (nfipexRaned) dufiunssuaAnfiinsfininssidioyanand Saindnuninvinue
yaadinmans vdaaaanisinast s lidousland domasae waneinidsssaasnliinfnm
dndannnsausninineznnstinoniones nisliviueiesflonisinenmand waznisousain

NNHENNFRAATNATTNANIZ TN

2.5.3 ﬂaﬁgwémsﬂszLﬁuwamﬂ%ﬂuﬁﬁmﬁ'ﬂuzsfumi"imiﬁzﬁ@aﬁ"um N1SNaN1S
LATNTS VAR RSN SHWNA
Uszifiunalpanisapulunszuadensineg annnanisussiuainnis idkmmn uazszifin

ANHAIATENIAEINTT D UNS Tl sz anvB e ARRnd TugUuuusingg



3. WHHLRAINITNTZANLAMNIURATBUNIATTIMNANTITIFENEFN2UINTUT (Curriculum mapping)

NSTUINIAN ATETTN A3UETTN ANS inweneigyay iNue INWEIS
AMTHANNRE RIGERERAIES
NTNYAAR | AR ASREN1S
UARZATHN WREMSLE
SuRaray wialulad
NISRWNA
11 |12 |13 |14 |21 |22 (23|24 |31 |32 33|41 (4.2 |43 |51 5.2 | 5.3
A5EUAMAATIAL (FIASLULL 2)uaE N9rUINAZAT NTLRHefnazaN (WuL 1)
203791 AUNUNUUTARNEINIAR 1 | o o @ | @ @ O O| @@ Ol e (@) ° °
203792 dANNWNUUAGRANEIGAN 2 o o | o 0o 0| 0 @ O|O| @ |0 | e O o °
203891 FNNHIUUARANEINIAT 3 o | o o @ | @ @ O O| @ O | e @) Y °
203892 AHNWNUUAARNEIVIAR 4 o | o o @ | @ @ O O| @ Ol e @) Y °
NSEUINATILIAULRDN
203708 mﬁﬁ’\umﬁ%ﬁma@uw‘%fiﬂﬁguqd Ol e | O| O | e | @@ | @e¢| O | e | @ | @ | O @) °®
203714 ANsBUiNIaAieilunad O O| e | @ @ | @ @ | 0 | @ O| O |0]|O
203721 HUNNAPNERSITIAT Y e o |O |O e o o O| O
203736 m‘a:ziqﬁiysﬁmmﬁﬁl,mqsﬁ e Ol e | Ol e ° ° ° ® ° ° e Ol e Y ® Y
203739 mﬁﬁmﬁwzﬁmqmﬁﬁguqq e O| @ | O | o | © | ©o | @ ©o| @ @ | @ | O | @ Y e | o

9¢



N5TUINIAT AETTH TIUETIN ANNS Ninweyneiley gy iNuWy NINWEZN1S
ATHANNRE FAT1AT
NTNYAAR | AR ASREN1S
WATATTH WaTnT5 LA
SuRaray wialulad
NISRWNA
1.1 1.2 |13 |14 |21 (2.2 (23|24 |31 3.2 |33 |41 |42 |43 |51 5.2 | 5.3
203743 \aulzidangn ® e o o | o o | o o o o
203749 FEN15399NTILAN Y ® o | o o o | o o o @)
203807 ANBRVEIRANA O| e O e | e | e | @ O|O0|O ® o
203812 \afilanasAuiu O|O0O|O0O|0O| e | e o |  © o o e O| e o)
203821 LANAIBUFN ° e o o o o o o O O| e [
nsEUIRINRan
203701 ailrandunelsya P e o | o o | o o | o (@) ) ()
203704 LANNARAUTIEITNER 0) O| e ° ° ° ® ° ° @) Y
203705 A1TIATIEABINGNELAT O O 0Ol 0O| e | ©| @ | @ | @ | @ | @ O| O O| e
203707 mstEuszlemianningRuaurad O o o o o o | o o O O
203709 mUﬂTmﬂTﬂﬂvmLmﬁﬁuw‘%ﬂ%’uqa o6 ®© o | o o © o o | o | o °® o
203712 WuUSZIAN e) e o6 o o o o o O O | 0
203713 UfjAenuaznalnnieefiunad 0) O| e | ©e¢ | @ | ©¢ | @ | @ | @ O| O | 0|0

LG



N5TUINIAT AETTH TIUETIN ANNS Ninweyneiley gy iNuWy NINWEZN1S

ATTNRHNWUE FATITRLTS
NTNYAAR | AR AsRans

WATATTH WaTnT5 LA

SuRaay wialulad

NVFARYIA
1.1 112 |13 |14 |21 |22 |23 |24 |31 3.2 3.3 |41 |42 (43 |5.1 5.2 | 5.3
203715 Aynanianintiadefiumad 0) O| e | e | @ | @ | © | @ | @ O| O | 0|0
203716 LARNANUULL98Y O | O| 0| O | o | @ | @ | @ © o | @ @) @) O | O
203719 \aflaasianaiunad Ol O | OO | o | ©# | @ | ® | @ | @ | @ O| O |0 |0
203722 FRAUNKFATARSLAN Y e ¢ | O O| e | @ | @ | O O| O
203723 Af A O|O|O| e | o | @ | @ | @ | @ | O e O
203725 AfinnaaauRLaTiWAY O| O | O | e | ©o | @ @ @ o o O O| O ® O
203726 ARANARLSuAZIARANTURSIR O|O0O|O|® | o o | o o e o O @) e O
203732 NM5AATILAN WA Ol e | 0|0 | e | el e|O0O|e|e@|O0 O| e |O]|O
203734 nnsAAazinianiilaedslasuninnea ® e | O ° ° ® °
203735 NFAATIEIMTUAHINIgRAR ®) ® o o o o o o @) @)
203741 wenuduad O| e e | o o o o o o o o o ®

203745 afneslusiu Y e o o | o o o o O

203750 AfAATIzIsRnEDN P P Y Py ® ° ® e O | o e O/ O | O O O| e

8¢



N5TUINIAT AETTH TIUETIN ANNS Ninweyneiley gy iNuWy NINWEZN1S
ATTHANNUE A1z
NTNYAAR | AR AsReaNS
WATATTH WaTnT5 LA
SuRiaray wialulad
NVTHULNA
1.1 112 |13 |14 |21 |22 |23 |24 |31 3.2 3.3 |41 |42 (43 |5.1 5.2 | 5.3
203751 LafiAanRanes @) e | o o & o o o O O | e e | O
203752 BiEnvaefindessraasetinsnsinianadl Ol e | 0| 0| e | @e| @ | O e | @@ |0 O| e @)
203775 NNIFHIRNEMLIBNIZURLENTAIDINDRLNDS O|lO0O | 0O | e | © | o | | @ | @ | @ | @ ° °®
203803 @ApAlalAduazn1sfalATTiaaNNIng O e | e ¢ | O O| e | ®@|O0 °
203804 AN2BIANTUTENOUNTITNUS e | o e 6 O| 0O O0O| e | @ | O| e @) ()
203805 LAfdzan e o ®  ®© O O | O| e | e O | o @) )
203806 lanzansunluung Bt ludunasdungny O ®e O | O | O| e | @ O|O ()
203814 LAfilandunas e) O e | o | © | © | © | @ | o O O | 0
203824 WANFNEASLAN Py @ O | O | O| e | O | @ @) ()
203825 Usingmssiidslianalidnenmanined
HpE o o o o o o o o o o
203826 HUUNAPNIERATIBINTRA e o o o o o o o O | e | O
203827 auwnlnsalntiBeluana ° e o | o C R I ) @) @)

6G



N5TUINIAT AETTH TIUETIN ANNS Ninweyneiley gy iNuWy NINWEZN1S
ATTHANNUE A1z
FNTNYAAR | FILAY NITHDRTS
WAZATHN waznS L
SuRiaray wialulad
FVSHUVIA
1.1 112 (1.3 |14 |21 |22 |23 |24 |31 3.2 |33 |41 |42 |43 |51 5.2 | 5.3
203828 NITRIATIZRURZNITNIANYULIANIZIDIND
o . o O| e | e | o o o o o o O | OO
Anpg
203829 ANUFAUBINDRHNDIURLNITVIANDY P o | o P PY PY P P
= a (3
203833 NLUﬂTmﬂTﬂﬂvmm‘mLm‘m:muzg\i e) Ol O | e | © | ©| ©o | @ | ©# | @ | @ | ®@ | O Y FYE
203835 N193LATNIEINIARTANgdeeiu
. . . o) o o | o | o 0|0 0 o o o °
ANIUANINTIR
203838 WIANANITAATIERRINTUNITINANHLIRNIE
. " O|O0O|O0O|O| e o o o o o o o o O o o o
gpsuRauarlAsaasig
203841 Tpwunnnsidedaunil Y o Y Y Y Y o o o Y Y o Y
203842 FpupvdaiEad Y o Y Y Y Y o o o @) Y
203844 FANUBINIARIAASBN o e o | o o o | 0| @ Ol o °
203851 AEANYNRIUIAFBNUALZNTUATIENE99NA N | O | @ | @ | @ | @ | @ | @ | @ | O | @ | @ olo|l o l|lo| e
203879 ¥infiaiasnasaniaal o Y Y Y Y o o o Y Y @)
203889 ntaTlABNaIININAN o e o/ ! o o o  © o @ o | @ o

09



N5TUINIAT AETTH TIUETIN ANNS Ninweyneiley gy iNuWy NINWEZN1S

ATHANNRE FAT1AT
NTNYAAR | AR ASREN1S

URZATH WRENSLE

SuRaray wialulad

NISRWNA
1.1 1.2 |13 |14 |21 (2.2 (23|24 |31 (3.2 |33 |41 |42 |43 |51 5.2 | 5.3

INYIRANUE

203897 AngAnuiUIye1en Y Y Y ® ® Y Y Y Y ® ® ® Y Y Y ® Y
203898 ﬁwmﬁwuﬁ’ﬂ%iyiyﬁmﬂ Y Y Y ® ® Y Y Y Y ® ® ® Y Y Y ® Y
203899 AngninutUzyen P P P PY PY P P P P PY PY PY P P P PY P

® ANSURATBUNAN O arusvRnrausas

19



62

Nﬂﬂ”lif%f:l%%?‘uﬁl”li’mﬁﬂ’J’]N‘i’iN”lﬂﬁ’x‘l‘g
FTNAMUEIIN TIUFTIN
11 pazmin iAo B3e9nnie59893e5998 Sl ANsURAYaY ANBERAY LATAIN
Fadndgasn fe39810590mMITINITULALANEN
1.2 gwnsndaniatigmmiennissss saesssuiidudandainnis viadmin lnslinaeRis
atviEHaEANERTIIH NENgIH ANENANNSTIRMANA WazAlanduRn uanaan
vidaAostiaasurasiiomlneAdedernnuAnonsiuies Hsunanszmu
1.3 smnsn3Enaiiuiaunndasansassanussodi e uiagiaionumanuszudly
arfuayatnasea iaulEnaeRtanedameTn a3essaniunnsdaniatuaans
Tnuduazilomniifinanaznusionuesuazsu
1.4 uanspandeniazi wazdpntunisdsatinisseng AUfiRmundn s san

@%ﬁlﬁ‘i‘iNTHﬂﬂ"l‘W WIARDNUDINTTVINY LLN%TWQN‘H‘H

FNAIINE
2.1 fianudinleadsdaswiuazndeinasdanusfduurinlnanimnnavdedsan soama
Hayaianzynanug ndnnsuazusAaiiuaing
2.2 EsnsaRmuIuIANTs WEaaswasdanusmlagnisysonnisrnedifnetuacnd
Turnansang Aduatias

2.3 Jnaliansisauarnisianndeasd Saiuwieansuiuaednifedsmyaain daau

!
a vada

Winlaagnedindeuarninssanafeafuuwal R dswu ashdsngwisTussdusfvas
WITIR
2.4 fiannusiduilagintuananden fnsfianiuacnfinandmisisnisi sy dusnfiuas

a

wnaTiiudssdutlynidndey fenafnansenusedann1suasdnnn

2 o/
sinunueyneiley gy
3.1 awnsaAnedeiinsmgin uazetaiivsruulunnsfunndeiaasena o Tnetéaans
iinTasudeswilumgul wazmeafianisuansmiansliunisiiesnzsduszifiuuazdamn
dAny(Fatinsadenssd
3.2 fwsadududieys Wndwseiuasdansed enmuuwameu eilguideedtnis
' = & ¥ 1 v <
Tl aamauawassnfiutlgm Feagneadeassd
3.3 #HNIRUATIINAINATE uaznqufifinansunuazafinlasinsidenafiaieassd
Tnaysnnnisuwafnsneg seennane tuuazniausnanednfinnun ludugelaeiaanng
yanangufuaznalfif aasatiennstEimeianisidy waztideaqUilanysoienng

avAnN3Tv vERUSUURIuaU§ITR A EniiflegFn Fedhefiind Ay

U



63

FININEZAMNANAREIENINYAARUAZAINTUR AZDL
41 Ryuedniusan aunsndeasiunguyARaaINnaNE R AuEeT LA IR ETT
42 ssnsaeuAnsiazufityiidudeugannannmes WaanasTumangunin
Femulutlazifnimunzan saunernsunulunisusudqemuesuazesdng(fadqef
UaeRvBnn
4.3 F3NUGHE uAanssnngueteai19asd wazuansaanieranlnasnlunisiiugin

U

BINAAINITNEEAUNTN LAz AIANTTLHa

fwinuzmsiiaseiiieiaae nsiamsuaznisinvaluladansaune
5.1 gn1sadansasdayanisadnmaniuaradfiierinn ¥ lunisfnunduntiatulssifu
Hoymfidnfoyuassudan
5.2 anunsnaguifgmuaziausuuzutailgmiudausneg Tnaenzaniuwanadssnng
5.3 gnnsndnansatsfilaandnmdasmalulaimnzandungayanasiieg iasisnis
uazAmdniolussAurAuazungd Tagnisinauesisemiaugduuniidumienns
wazliifiunants wouthnilan vEormRsFRnivn AT nauasisndn sauisananinug

o 1%

wialrsenissuainideiidfey



64

RNIAT 5. RANLNMRT IRNTUS L AUNANN AN

=1 =1 L o 2L v
1. ngseideundananinmdt Tunstiissauazuu
e LUA N IR A LT ULA YA AA LU N9 TALAZ U TR UNA NS AN BN HLF AT NIz UIWAYN
A1 o o & o °

Taeuinnaimuasnusddudundn 3 ngu fe Snusdduduifidndndudu Sneadduiuiliden

ANFUTH  LATFNYTAIAUIUASI NN RuNE

) Snusanduduisiananduds Weame feil
SnuasLin AN AL
A e (excellent) 4.00
B+ ANIN (very good) 3.50
B A (good) 3.00
C+ el (fairly good) 2.50
C wa % (fair) 2.00
D+ ADU (poor) 1.50
D ADUNIN (very poor) 1.00
F #InN (failed) 0.00
2)  SnuaseLiuA bRAnsLd Wisme el
SnuasnLin ATTHWNE
S L‘ﬂuﬁ‘v\l@?@ (satisfactory)
U Taiiflusinela (unsatisfactory)
% 119N ANEN (visiting)
W A8UNTEUINAET  (withdrawn)

v
o/ o o

(3)  AnNUTEIAUINTSSHANTUTsRuNE  Waue Gl

[
s

ANHINFLTY ATTHWNE
| nanNadaliany ol (incomplete)
P ﬂﬂ‘alf‘éﬂuﬂﬂ‘aﬂﬂué’ﬁﬂﬁ”uqm (in progress)
T AniInug (thesis
Femgjluszndnemniiunms study in progress)

A9rUATTIALTEIRIINAE AT STNFNE19 a9 lFANEIFLIUINANNdT C Wi S Razii
% =% = %/ a
AN AR T G taFaty
A9EUNATTIINA A LAz T A BNAS NI AUTW S e U (HAngsuuiesm
203791, 203792, 203891, 203892, 203897, 203898, 203899



65

2. NFTUIMNNITNIUFBUNIATFIUNARNGVERBINNANEA
a I % LY 10 @
2.1 MSIRBLNIASIUNANTSISeRS s s nAnEslianFan1sfnen
o msnaussulsziUnsTuaAr RN inAnenUssiunnsBaunsaenteziy
sneAruaziansananisUsziuine [ unnsusulqsnisBountsaensia U
*  M9UTINNABNUART 1T ABIN AL T YN Y BIN AN TINIBAULNTINNTAN AT
usledenanlszNANAREL
*  msnauEaulEEAUNaNgRs HAMENIINNITUININANGAS ARAMHAILANATININGDY
vangms  sadsruudsriuamn e uaaniunsiinen Adunnsnauasy
NIMTFIUHANTTFEUF2IINANEN
P~} 2 v ™4 0o &
2.2 NMEINIUFDUNIATFIHNANISTUUZNRIIINUNANYIFNTINTANEA
MIVAREBUNIATFINNANTEEREEasinAnymAaIEansAnenlnanspenuUUEBUTN

a5l anszuaunsBaunsaeuLasnangns nanall fod

1% o o A a R ! ' %
o nznaliewinessindialredsnduaniudiaiiandanisineusazgu wfmees
2 NI AHinsiaAHE AHENHTa AHITLTareeTdintunTS

U9NaUNITITUBIEN

o UszwanglETndia TnaUsuinannauioneleveliimga nsUsadusiumis

WABAIINANITN a8 D

3. mmeﬁmsﬁﬁL’%@msﬁﬂmmuwﬁngm
NANGAST U 1.1
1. @pudIMNsaEeudIAAtIaNUR (Qualifying Examination)
ARUATNNERNU sz AN R luraaTadsanenae
UtRRsuasSonlarasaniin

4

2
3
4. ARUNIUNITRAUUITLHUNAINETHNUS
5

-4 1 v

NASIANENANNE  FaelFSUNITIANK  MEeadNNaYAINNIT INAITHTE DA

WINIBIHAITHFSUNTT8aNs U THRRNA IN9a193 NS ARNTTNNITNNEwan

' < . ! PR & A o - &
NI9INNAUNTBI  (peer review) faun1TARNN  waidufipensutuaanfrnsiu
Fruauadstios 2 TasTuauautiegietios 1 B3a9 daslEsun1siRnw/mausuls

fed Twonsansisnnissssiusunms Adlugdega 1SI vae Scopus laeilde

dAnAnedntauwsnateiios 1 &a9
G| Y o/ A a o = o/ YA a a cild
wia  (F5un1sife  wiameusuWEANIuNTAImndAnT  Aifnssunianneuen
N1FIUNAUNTBI (peer review) naun13fRnn uaziiufeausutuaandan s1uau

peinetine 1 1389 A1 impact factor slaust 3 Ul TreddeinAnuduiausn



66

¥
% VYA A

Wi anansalinasunsanayanainmaumnsRRsiaeusu AR s an 33
N199EAUNINNTIRH g dioya 1SI wae Scopus (H
6. \inffnmaniifnsutoumsdetsduaminendo @eelna d1siaemsiensanfesh

wazAnAYainAnen fesianede W FsuUsyywdedssnmafiatdnaiodin wae
Usznnafieninatnfiniugeeassnianendeadelna w2550

NANGAST WUU 1.2
1. #BUNIUNNSEBUIAAMENTSR (Qualifying Examination)
2. gausmEeszmamaSonlarasindfisingide
5. Ufifinsusnidenlisnsaionin
4. FRUNTUNTRDUUTRUNRINE NS
5

o 1 v

NASTHAVIENTINUE A9 lFSUNITFANK  visaadetesANnT IHAINIS AT
d! vV o/ o/ VA A a dld

NENPBINAI IS UNTRa LS I ARNA NsaNTATINTS  AifingaNnIsnTeuen

N19INNAUNTBI (peer review) AouN1TARNA waziiufisansuTuanzndan s1uau

ag9tay 3 1389 laglusiuauiiesnstios 2 Bay e lFsuniefRnw/meusulv

s TusansRgnIssziuswmd  Adugidiega 1S wie Scopus uazlu

!
%

o A PR A e 1 [ A 1% A < A
FIRIRNAITRANNAYY 3 15895 L9HDE 1 309 ABINTaRNANEITNEawsn
= v o/ A a o = o/ VA A a dld !
W3a [HEUN19ARNA waanausuHARNK aNTaN9ArINTg AIHNTTHNITNNENENHITIH
o . ' Ao 4 & A [ a ° 1
AAUNIBY (peer review) Naun1sARNA wasidufisensutuanedn siuanegng
fay 2 @ey  lpgedwtes 1 BesdesFsuniafnns/meusu R AN
1138153801578 impact factor A 3 Wl TeefdeinAneniudeusn s1uau
RE9UDY 1 39
= v o/ a o/ i adl v o/ a a o o/ VA A
wWia (FSUN199naviating anuon 1589 Ry Baun1aRRni/mausuHRRANA Y
1198199%IN1T ARNTINNITNIEUBNNITINNAUNTEY (peer review) AAUNTTHRNA
uazifiufaansuTuananfr Fuauadeties 1 Eay eeitetndnenduieusn
FIUINBYNHDY 1 15809

p A
[ VA A

4
wiH  @wnsntinasmnisanedndinsaunsifsiaeusuiAfaiiueans

a

AnasziuuneA fidugisdioya 1S vide Scopus TH
6. \ugfinmanifinsudounndetsfummineds@esina didaenisiansen
\Aesfuazinnzesindnea fesawete i lFsuU3nyyraelsynafiutnsiodgs
vdalszneilainaiodindugensmanandodosi w.m2550
NANGAST WUU 2.1
1. @audunsaEeudAAtaNUR (Qualifying Examination)

2. ROUNMNIEIANLUTEmANN R U 2ra9 iR sdvieae



67

3. Anwinszuadn wasUfiRasuninSeulavesanniin
4. SNANISANEN FANATLTNA AN IRALYINNA NEasndT 3.00 way
ANRIALTUANE ANIRAY WE1213r Nty [Haandn 3.00

5. @AUNIRNITNEUUSUAUNAINETRNUS

a g

6. WAIUAINYTANUE FaglHSUNITRANK e B89HaeAINNIT N RIS DA

YA A

d! v s s o/ Qd‘d ¥ = a
‘Vﬁé\‘l?.l’ﬂ\‘lNﬂQ’]HT@ﬁUﬂ’]‘i@@U‘iUT‘ViW‘WNWKT‘LAQW‘iﬂ’ﬁﬁ:’,@IUMWMW?ﬂ@IWNTM:?"IH%mﬂu@ ISI 198 Scopus T@‘IEIN

! ! ! ¥ v
FoinAneiidausn Sruauednetias 1 3o 9198 aansalinaeunisaney@nsinemauunig

YA A

As/mausUARNA tuansansimnisssiuwmsnAi ugudiaya IS w38 Scopus (4
7. uifamsifasudouaeiiotduamanada@octil drdaenisienson
Aesfuazdnnzesindne fesianete W FsulsyyvdeUssnafiainsiodin
vdalszneilainaiodiniugensmanandodosd w.m2550
NANGAT WUY 2.2
1. ®@aUAMNTaEeuIAAtIaNTR (Qualifying Examination)
2. gausmEeszmamaSonlarasindfisingide
3. ANEINTTUINIYT meg‘jﬁ’ﬁmumuL‘ﬁlﬂufwmmmﬁm
4. fnamsfnunlidasuiuszanatoiomnbitiaand .00 sz

FNRNALTUANE ANIRAY HE1213r NIy [Haandn 3.00

a g

5. §AUNIRNITFOUUSURUNAINYIRNUS

L4 =1 1 v

6. WAIIHAINLNRINLS  FaslFsUnsiAn  WaaadetiasalunT HAINISaRIY
d! vV o/ o/ VA A a dld

NENDBINAI U IFSUN1TRa LS I ARNA NS INATINTT ARNTINnNI9nTeLen

N1FINNAUNTEI (peer review) AouN1TARNA waziiiufisansuTuanzndan s1uau

1 U 4 o e 1 U 4 U 4 % @, 4
ag9tiag 2 Bad lnalusuauiiadetiay 1 Bas dasiideunfnuiduiensn way

1 v YA A

Wdmui eseties 1 G@e  #a9EaunisnausuHRARNR TN T38IN1T 14

U

FEAUNINTIR 18 ugdiaya IS| 9158 Scopus

VYA A

G| Y o/ A a o = o/ o cild
wsa  [FSuneiRed  videreusu RN usaIIATInng  AfingsunnTneuen
N1FINNAUNTEI (peer review) AouA1TARNA waziiufisansuluanzndan d1uau

peiating 11529 A impact factor slaud 3 Tl TnefadnAnydudeusn

A
4 YA a o

4
nafl a9 linaennisaney@nsing nawsnsRRN/me UL AR

1
ada k4

1961 TABINNFILFUNNNBATIE (g udiana 1SI w38 Scopus (#

a9 LT}

7. fuifananTRasudauaind et AU dsdasing adaani1sRiangon

U 9
Aasfuazinmrasinfnun fevauedeliFsudsyywidedssniafiatnaidn

vasUsznAflapsindfiniugerasiminende el w.A.2550



68

WNIAT 6. NISNAUIAHIFITE

1. MawEeNnNsamsuanansd
(1 fAnsguimeumzunanisfivaguietansdini Widensduazdnlaulaunsessanntiu ao
nannaulumdngRaTiaen
(2) dasBnpnaadiiinmafamuensd  siaaisraunisolifeduadunisaenuuarngide
atdaliins nasiuauiunaAnEIse Aneusn genAmnnsuasirantuesdnasineg

naUsrgniTnIeTs sssmeuagpEnsnalss e wsanaaieinyulsrauni sl

2. miﬁmmmwﬁtmzﬁﬂmsfﬁufiﬂmﬁmsé
2.1 AMSNARIVNELNITINNTTIUUNTITADHR N1FIALAENITUISIARNE
(1) dosBuenaad i afamuansd  aaEanUsraun1Tn N RN IRDULAL NS
Advatesiaiias mamiuadIunafnEIde Anouan  geieAnnisuazAnaniu
BIANTFY 9 ﬂﬁ‘iﬂ‘i:ﬁﬂﬂ%ﬁ?ﬂﬂ’]‘iﬁy/\isﬁuﬂ‘i:LWﬂLLﬂz/iﬂ%ﬂﬁiNﬁ‘izL‘V]ﬂ w’f‘aﬂmﬁmlﬁmﬁumu
UaeaunI1Tol

(2) MSTNYWINEZNNTTANTSEINNTIDRLATNIUTATWNA [vTaTe

2.2 MrENAKATINNSURE A BN F Y
(1) mafigaudanTnfansauudnnnsuigeiifariasiunaimmanssuazanes
(2) #n19n3E8ueasHINEIINATINITINERTI aNE1ATN
(3) doLsEuNiATesEesdashifmdnuazfieimuinisBeuntssauuaiinans

Bawny luaneRendn



69

dl L o/
nNIAN 7 msﬂsznqumwwaﬂgm

1. MEIUIMITNANGRS

1. dinlumnszudsyiuamnwessimianands @oa sl

2. famznasunsdmadngaalazdnanadriad iminfiRansonanaifiureunns
Jan19EERNIRey Nslla-Ta A19UsuUgmangmsuarnszuaisn uazSuRAYeLMS
TAMaEEIMIREN

3. JN1I9AVUANNAITEEE  UATINITIN1TTAUATLSEIUNA

4. AnsTpfianssuiNaimuinEzuazANIuidnAnen

2. NMTUSHISNINYINTNTIITLRAITNORUNZNISIANTS

2.1 AMSUSHISIUUSTHIN

MsUAMULsEEN N [FavnAnendpsasnainendans snidngndedes i
sralFannisiiimeesninenmans SeamianendeBosinaidugdniy uazdnuntn
Usznauludagsnalinan 2 Uszan fe
1. melisndissanienniafnennfuasnalss lmidn
2. elfandsssiienniafinefien WeshadudFdalinsduadn wesimnnnis
nARTGIaNAnemans FNmsg Samnm uarasnsaiammalulad iy
AHFDINTEasUszme Inginua i Eenasulseanmnanans amsunisimminsEen
maseu uazwunisAnedmsuinAneaseAngmans
AnuzUszRn 199 [Ruasne gnBanadisulszanautiusne [Feesmnanendo @ea i
Fousfongaian & Weufuneuadidall)  udiesiesFgvbfiszinnnnalindnasa i
ANAATINTULEMN T AN AR LN BN TRENEINNAN WEBNTOTANIARZ /Y Hne3ui
TH5uanassdavinlszinmnssesns sanadoaniunisisuesnmaisn e uazinaus soNmanen -
do WounnanendalpsaniamiingndeRansonanifalssinosedis Sune i anende inoe
i nedeninwe Asmnsadneneulszanmennesassesiinenas naeBnisu wieanUA)

v

AN RUT F5unaugmne (ufenifiindrannnlBuiulssanaeneaefinnaneaueysis)
2.2 NANENINITTERNITNENTIR Bt AN
(1) Fup1919duazYARINT
- AN UARUANTRLAZA1TITHYBIB19TEUAZLARINS

- #3n15Uaniiine1913duaTYARINIAINATEI NN



70

(2) FnuviRaiaEuLaziasUfiRng

- Hnsreununs e SenuazdecUfifinns

- #nsthgeinevinaiaeniasiesluisinig

- finnsusziuaninuazsz@nnimnns e Beuuas el fimnng

(3) FugUnsniuarian1sBeunsaEeRLAsINaYRUALdDY A

P=} U ° o/ o 4 =4
- HAMTIN LLNMﬂWﬁTﬁLL@Zﬂ’ﬁU"I?‘Qiﬂ‘i&l"@ﬂ NINRLATADNITNITELUNITAD

D

- finnsuszifiunistuarnistngednengUnsniuazdenisGeunissny

a

—  AAFDIADNNILADS LA LARIN TR AFIASUNIS AL AL

- HipEyAdMIUN1TANATT

(4) FnugunssliesasiadmenrmanifEiunnsBeuniareuuasn19iae

Rt aRRgUnsalnsesiiainanmansi i unisBanunissenuaznnsive

FaselUi
A6 Haiasaeiia g 44 (Model)

1. AAS Shimadzu, Perkin Elmer AA-680; Analyst 800

2. Centrifuge (refrigerated) BECKMAN, HITACHI, SORVAL, J2-MC, 70P-27, RC 5B ,Allegra 64R
Beckman Coulter

3. CHNS/O Analyzer PERKIN-ELMER PE 2400 Series |l

4, Deep freezer FORMA SCIENTIFIC 8317

5. FPLC Pharmacia Biotech LCC-501 Plus

6. Freeze Dryer SNIJDERS, FTS Systems FD-3-55D-MP

7. FT-IR NICOLET NICOLET 510

8. Gas Chromatograph GOW- MAC, Varian, Hewlett Series 350 (TCD), HP 5750, HP 5890 Series I
Packard, Perkin-Elmer, PYE (NPD&ECD), HP 6890A, F17 (FID), SIGMA 4
UNICAM, Shimadzu (ECD), GCD (FID), GC 14A (FID), VARIAN 3700

(TCD)

9. GC/Mass Spectrometer SHIMADZU, GCMS-QP2000A, 6890/5973
AGILENT TECHNOLOGIES

10. HPLC HEWLETT PACKARD, SHIMADZU, HP 1100 QUATERNARY, HP 1100 BINARY, HP
WATERS, ISCO 1100 ISOCRATIC, LC-8A ANA/PREP BINARY,

600E QUATERNARY, 510 ISOCRATIC, 2350

1. ICP-OES PERKIN-ELMER

12. lon Chromatograph (IC) DIONEX, METROHM 732-733 IC Detector

13. IR JASCO IR 810

14. LC/Mass Spectrometer AGILENT TECHNOLOGIES, LC G-1946A, 2695, Q-Tof 2
WATERS(PDA), MS MICROMASS

15. Luminescence Spectrometer PERKIN-ELMER LS508B




71

Rl Haindasila fivia 44 (Model)
16. Microwave Solvent Extraction MILESTONE ETHOS SEL
17. Nuclear Magnetic Resonace (NMR) Bruker DRX 400
18. Polarimeter Bellingham Stanley ADP220
19. Polarograph BAS 50W
20. Refractometer KRUSS
21. Scanning Densitometer SHIMADZU CS-9301PC
22. Supercritical Fluid Extractor (SFE) ISCO SFX200
23. UV-Vis Spectrophotometer JASCO, PERKIN-ELMER, V-530, Lambda Bio, Lambda 25,
SHIMADZU, HITACHI UV-265, U-2000
24, UV-Vis-NIR Spectrophotometer PERKIN-ELMER Lambda 19
25. UV-Vis-PDA Spectrophotometer HEWLETT PACKARD HP 8452A
26. Voltammograph METROHM 693
(5) FBIENAATILANFNERT
wiksdantmnne T 11,200 LAN
nRaN B8N 91U 18,430 LN
I19N19
1158150 E N 97U 70 LA
FRITNHIING Y 97194 160 LAY
gdiayasiinnsaingd
1. ACS (American Chemical Society) 2. Scifinder On Web
3. Science direct 4. Nature
5. PubMed ©. Spinger Link Journals
7. Scopus 8. Taylor & Francis

2.3 NSIANINSNEINSNISIZEUNTSHD AN AN
gunsaliedasiioinenmansililunisBounisaonuacnisids Adesnsialueunn
Fastalui
(1) X-ray Fluorescence Spectrometer
(2) Differential Scanning calorimeter
(3) Preparative HPLC

(4) Fluorescence Spectrometer

(5) Atomic Absorption Spectrometer



72

2.4 AM5USEIARAMNINEINDUBINSNEINSG

fanizinemennannansduandming aosfaniamids fan neans uargUngainiaden
maaew  TiAdGedETunsdaassude  wefguasanlunnsdamiatnls  wenenisefiniadn
TAT9NTRNNINTIN NIz AN STz nANYT ADEEUAINAMNEBINTT ARBAARLSTANAIN

= o/ ° A Ao ! =\ N o 4 o '
WOLNLNUBINTNED ATINATBNT NIUUURDNITIEUNTTED L‘W@(”N\‘lUﬂ‘i;‘iNqi‘LA@@%@@@Vﬁ@IﬂTﬂ

3. N1USHISAMIITSY
3.1 A195UB19158 BN
ADIANH DTN 58 AN
o ~ A 1o | a A A ! A ~ p=y a
mmm@mqw@mmmimmmﬂﬂ WIBIgUWIN Tumﬂwmmmqmmwmﬁu WRWARA

Aeanssued i EasdiAeades Tunsdiidaemiivananianusuiuiive onevaeysifise

ADENIINNTUAMNIINYARE  anAnende@eclil  (nu)  enduldussedfaag@uBnyanlnnse
Weuwindunsaifwmeanizaneld  (reszBosmmenasmanuan  Inendugfgoand@ialunis

fareAunnianenayBesivaidnfog n1sUEnseuyARE W.A. 2553)

o/ =1 !
ﬂ"l‘iﬂ@lL@@ﬂ@’]@"l‘iﬂ‘ViN

AMEANETANERS wnavendedaeind EndninaeinnsRensandadenninauuniivends
&eAnINNT MEUTENANNANeNAY @ v 8T 20 weEANIew 2551 (Beg nAnINMFinIsAnLEen

yaraiaussdumineuamianenat (s1easBennuenasnIanuan)

FUADRNITARLABNE19158 N

1. Weany 9 FEUN99Ra98RaITneuEnIAneNaauY Aoz udsseandfanin n1s
AndanyaraiaUssqiiumineuAngndesieUszen nu. nasyyamanifmnizsuws

@

2. usvdsifigadissdmonliisend 3 aw duannssunisdndenyaraitaussqiin

UG

NHANIIWY
o A @ Y o & aa o A A

3. anznssunsAnRenidugiansaniwuadusen  35n15AnaaN ARDATWEDU PR
NIMTFIUAMUALAZN1T29NARI U TRYDIUARE AU

4. UsnIARUNNAT WaZANAUNISADUARMRDNAINISNISNAMUINTINNISAALRDNAINIBNIST
ADIENTTNNTTARADNNINRA WAZUIENIFNANTTADUAALADN

5. ANAWN928UsI9H FSUN A AsnTunIn N AINedY AaudduAN UG TR wel
1 o o = [ .c!l o 4 = a4 = a
AauiularNIARanITARAa NI uaIEan9AnET TaalFinimaaawie 11 wasinisussfiunng

UfuRemnd q az 1 A%



73

3.2 MIHAFINIINVDIAMITITHIHNNTIUAL MSAARTNUAENIUNIUAANGAS
AoNasdRSURRraINANgRs  uazdaen  ezfisdszgusaniulunisnunudan1sBeunig
a (2 4 a a 3 o Py = v o o
aoudsnifiunauazlfruiivreunisUssfiuwananednn  iusousanieyaiiewsenBdmiunis
U5uqmangns aaanaulinumnseunanniiasyiniiussquimanasamangas uaz Fimdadnly

a

AnAnAnE T ndinTifszavAlne AN Fiure UIBs ATz UAZHMNANENAY

k74
3.3 NISLAIAIDIITTEN LAY
mMsusiansatanssifie s iifansimusraunsainisBedundnfnen wenwileluain
v = dl AI Ld o a a YV A =&
ATIHEANNIG ) LW@memuﬂimum‘amm‘ammusim?m%www TaalFRa19aE9nI9e91ua D289
81915819291 R RIINDATHAINAIAINEI A AIAUAN DY F995ANANNITLAFIa191TS LAY (F T8l

¥

ATLUINNIAGH
o FdrIENDIETaDIsI R T AnENIINNNTUBIaNAngRIRatsan Haaingey

®  F1NITIANHUNITARD LINIFIDIFTITENLAE NI DN UL NFITUULUAD LS ULAZU52IR D

819198949 AME
® Aoy psreFsULATIENainTil sy AnzNINNT iR AN s za s I AN ey

®  ADYY LAUALHTIRINENAYATITRD L LA LERDNAIINIY IR LN FIBN1F1TE N LA

4. msu’%miqﬂmn‘saﬁuagumﬂ%ﬂumsa@u

4.1 NMEINMUAAUFINTALRWIETINTUATUNUS

1
aAy @ A

finnsivunauaniiyasinsfrsauaguansztindiidessuRnTeU Tnaamznssnms
Fadonyrans rensudvin Tasyrainadumisininenmans  avdeadugiidngeniafiom
TeAuliyynaneeansiodis 8§11 eR mmmuﬁm’m%_;ﬂmu%wmiysfuﬂﬁbf%m%mﬁ@Lmz
aUnseifiAinding TaenfingfaosauiiavinmadatAunnAnendodasidifoaniau@mssm
YARR WA, 2553 uazpnaszmAsnianendedacta Bas spsgdmiasdiiwnimiinemsnds

(24 LYW 2553)

4.2 MaRNTInEEANSINanITU§ TR
fnaimunyeans DEWRWINsisyRAng aiasnlsraunisoilunnsseufisuingey
AInANUAYHYAAINTEEATIN1TE B s RIiansimuneteseies lnennseuse gew

FIFANET LAZNISITHNOLY



74

5. miﬂﬁumgmmzﬂﬁi?ﬁﬁﬁLLuzﬁﬁﬁﬂﬁﬂwﬁ
5.1 N5 tiALUSnE1iudzInns wazdu uiinfnun
=\ 1 3 o'dl =1 =Y U 1 o/ o/ =1 o/
AT ANNTUANAIBIT1TE TS NHINATINTT 1A uwANnANEYNAY Tosn@nenannisaUsnuiu
O’dl =1 = ° = o/ =1 o o/
81971985713 N1 TN1FT9LRENT 25 m‘nmzmLmum‘avaﬂusiuwngm NIADNLAZITILNRATNSU
BN WAZNIS HEAR MNNIANENae Trsane1sefiUsnendasniimuada e iAusnen (Office Hours)
$% CiCil =1

A ¥ o o = ¥ g a A ¥ o =< o o 0 A
W lsdnAnuudnUsnund wanaini desiiUsnunfensaniie HAUSneIuLHein Wn199ainAanTas

LANARN®YN

5.2 msqwssiﬁwmﬁnﬁnm

inAneniignasine #ansdugrssaideaniznssunisgnssnl nnelu 30 S Tuuddusunsiu
Ardeaslny TaaArsesfiasviniumisdandonmaualsznoy uazduEeaniuwewie nosimun
o v ¢ o v v < o v & 1o AVy o o

dnnen wazldaniznssnniagnesnl Rersontiudaadanialu 30 4 sSudsudduilFsumide

< O aan o L=l & AL
an530] lnarAndfiadurnsnmznssnnisgrssoiiaduiauge

6. AMHNABINISUVBIARTIAUTINKR FIAN LL@W‘%@mwﬁawa?wmé‘f”ﬁﬁmﬁm
. ﬁm‘iﬁmmum‘imz“v'ﬂul,mﬂwmﬂmum‘iiﬁm\iﬁmmwﬁﬁ@ Faan vaeUszme wazlan Wis
ATV IR R AL ST AT DIEW uazlseime
" Wnnsdn309Anudinin1sreenanaLsssLazAIn e leeeef [iTmdanannisU5ulq

NANGAT



75

¥
7.971U9ANAN15ANHIITYN (Key Performance Indicators)

Sufietaneaiinem U1 | B2 | Wiz | B4 | Dits

1.81919dardmangrantnsiasouas 80 Aaaudanlunnsiszguiinnouns
FARIN WATUVIUNTTANTIRUNAN GRS " " " " "
2 feeasfunumAngns ANLLL NAB.2 nDARKENTUNIALNIATTIUADAR
WiIENF ¥138 NIRTIUATIYRNENYY/AN2TAYT (618) " " " " "
3.851882188A20991831 LaTTgaBgnuassaun1TinIATEN (618) A
WU #AD.3 uaz 1A9.4 pgwipanieunisdiasenluusaznianisinentinsuyn X X X X X
cike Al
4.3AYNTIENINNANITANHNNTIB991E3TT LATIIEITUNANITANHNNNT2BY
Uszaunsalniaaux (§18) Auuuy uee.5 uas 1ae.6 n1all 30 T ndsaugn X X X X X
mansAneilnsaulinsunnasim
5. AANTIENTHNANITATNNITZENNANGAT AMHUUL HAB.7 nnall 60 41 ndd

% X X X X X
Augeniinen
6. AN sMIUABLHARNYBIBINANEI MRS IHHANSELLS Tirunly
HAB.3 UATHAD.4 (0T atnsilandpuas 25 1e9sneAnilaaon ez X X X X X
ANTANEN
7. 3019 AmN/U5U1U59N139ANNSIREUNNTARYN NAYNEN1TEDN Y38 NNTUSEIENNG
madens arnnantaUasifuniaininiiansenly see.7 X X X X
Uitun
8.819138 Il (#17) nau [HsunsUguimedesunzsidinunisdnnisBounis

X X X X X

GG
9.919198Usra AR SN TAmWINIATINTG uasmEeRTEN adelinniay

Lz X X X X X
nianss
10,473 ARINTERLARWN 9B ERNNTaeN (618) [H5un1eimudrnnis uay/
wighyngn Giflesndn3ewss 50 st " " " " "
1 szduarnianelssesindnunfigavine o niidsegmnmmdngns i
Tiilorndn 3.5 arnazunfin 5.0 " " "
12.svunanafewalanactufinifideodinln waelitiosndt 3.5 910
ATUHIAN 5.0 " "
ondinivg (fe) Tuusasd 9 10 11 12 12
Fiagody (defl) 1-5 [ 1-5 | 1-5 | 1-5 | 1-5
Fntidasninuan (de) 9 10 10 10 10

ineuFlsziin: ANgRs [HNIRTgINIINNTBUNIATTINATRRBIN N oI TR
FRLNEeAL  (Fadeaft 1-5)  Anasiunisussgasidinang  wasiduaudn B ninadiun1Tue9q

wihsanne fHsasndn 80 % 2095199 TA8RaI9MN9INa IHINFILNTTI AU LA AU 59N s

[Z




76

HBNIAN 8. ﬂﬁzmumsmsﬂszLa?muazﬂ%’uﬂsgwﬁ’ﬂgm
1. N5USLIERUSSANENRABINTISHEK
1.1 ﬂszmumsﬂszLs‘immzﬂ%'uﬂséaLmuﬂaﬁgwémsa@u
M fnsUszifiunanisaeurasatatsdlaesindnen uazinanisUsaiunninsnsiilennqasen
Lmz@gmLL%@Tum‘ammemmﬁﬂému Lﬁﬂﬂ%’mﬂwﬁmﬁmﬁﬁmmmu Tosananadusiay
!
p=\ a a v o/
M Nﬂﬁﬂ‘i:LuumﬂqﬁLﬁﬂugﬁmuﬂﬁﬂwﬁmmm@u
P a a v o/ a oa 1
M fnsUsziunanisBaniranindnunlagnisufimemungs
Ma ¢ A | & (‘E 2 ¥ o i o e GEsx o
AngiienigngauuargaudsiunisBeuizesindnen addunagnsnisaeulfimunzaniy
fRnusariutl Tnaanasdusazyinu
1.2 ﬂszmumsﬂszLa‘?luﬁ’nuwmmmsgﬁumsﬁfﬁmuﬂaqwémsmu
M WisinAnunfusziiunanisaaurasanasdiwnsnu ialuinwines nagninissen uazns

Waaluynaeam

2. miﬂiuﬁuﬁﬁ’n@mi‘fumaﬁqu
M vszidulneindnuniigaiing

M dsaidulneindinfignsanismnen

M Usziulne g MTodsgdiaamlisaadetueg

3. NITUSLIHUNRNITANHTHATHIIERLIBLANANG RS
msUszifiugmnmnsinentszent] musatiidnanisaniivemiiszylunsani 7 48 7 Tng
ADrNTINNTUSIRNeEERe 3 Aw Uszneudiaainsennqm wanedanegeios 1 aw AN

LENFIIITNHIAINEIRY

4. MINUNIURANTTUTZIRUUALIIUNELTULS
Winssunsdnnadszananzis/n1aien s9u99ndegaa1nn19UsiunIsBeunsaeuyes
819154 sinAnun Toudin uazloudin uazdioyaenn wea.5, 6, 7 Weansuilymieeinisuinis

NANgAIN unnsanuaz uusazseinn wasin(Ugnisanfiunnsuiulgesnsruainuaznangns

vV v
o

sin(ll FmiunsUsulgmangaarinaznazimn q 5 U ieilie nangaafianuivadouasaannaies

fupudiasnisvaed Hindin



7

AIANKIN

1. AIBBUIYANEMSNTTUINIYN

2.AH. 701 (203701)  iafiasniiunai3us 2(2-0-4)
Combinatorial Chemistry

Soulafidiasiunen: auanuiiumeurasaou

nanmaingenefiBannadn  nagnsunsenuuULazAIATIEIeIERANIAR  A8NT
FpsifesannBinisdn  nMeReassidesayauuudgniaeesuds  maduassiissayauuudy
NAFITRTANELATNNTUsTENdraniinendiueTeA

Basic principle of combinatorial chemistry, strategies in design and synthesis of chemical libraries,
methodologies in combinatorial library synthesis, solid-phase library synthesis, solution-phase library

synthesis and applications of combinatorial chemistry.

2.AN. 704 (203704)  LANNAANMTIEITHUA 2(2-0-4)
Natural Products Chemistry
P P 1 1 4 v
Seulafifiasitunaw: auanuiuseuresaou
wuwnualadnRef Tadamsiuarnisaonsnsinianieesansnansiosissaneii

Secondary metabolites, biosynthesis and chemical synthesis of natural products.

2.A%. 705 (203705)  AISAATIERTINGNELAT 2(2-0-4)
Phytochemical Analysis
Foulafidisanunen: auaHivreLIsaey
ABnsidmsunsiisziansngneei [fuissmsatauuueass  uwudgnineesuds

maafinfnsresnaingeeands  niaadnlaelinaulilasondes  nausndidudauazniauen
asdlaznaudnalpsuainaimannnateuuy  uaznnsdrasidaslasninns Aifiddsnsusngs
Trssnnnsf-unamnnsmaiuazmaianeannsalnd

Modern methods for analysis of phytochemicals including the methods for extraction, headspace,
solid phase, supercritical fluid, and microwave-assisted extraction; prefractionation and separation by
various types of chromatography and analysis by high resolution chromatography, chromatography-mass
spectrometry as well as spectroscopic techniques.

o

2.AN. 707 (203707) mssf%ﬂsziﬂﬁﬁmﬂi'mqﬁuﬁuwsé 3(3-0-6)

The Uses of Organic Raw Materials
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Seulafifiaswitunaw: auanuiuseuresaou

¥
A A o/ o

Augrrpstilnadenuasdlnaniisont dmin ulssssund diddlpadon tlnsedio
wisindsueIndana  AngAuduvadenfiruazdnd  RugiesTrgRuBuETnituazdn g
a3lulnsn Tshin alla munuslavinfiogd Afenuardnanenis

Basic of petroleum and petrochemicals, coal, natural gas, petroleum, petrochemicals, energy
resources from biomass, basic of organic raw materials from plants and animals, carbohydrate, protein, lipid,

secondary metabolites, dye and food coloring.

4
o o

2.AN. 708 (203708)  ANTANLATIERANTAUNTEUNGS 3(3-0-6)
Advanced Organic Synthesis
P e ' ' =4 o
Weulafifiasannan: suanuiivseueefaau
M3INUHUMsAaATIA lanauTing - assanniunisdaaseimaaiduwad  nsadng
WUEALIAITUBU-ANTUBN  NISESNANSEAANSUEN-ATUeN  UASenfaduaainasuaslfjizeni

aaa

fAendas Ufitonesnfinduua@nniy Uffisenvesansuszneulansduddeing ¢ wazlfieed
a = d o A ! o
FRNTYNILATTIEWRLNBNNITTINITTNITAN T Tuﬁ@@guu

Synthesis planning of target molecules, selectivity in organic synthesis, formation of carbon-
carbon single bonds, formation of carbon-carbon double bonds, the Diels-Alder and related reactions,
oxidation and reduction reactions, reactions of various organometallic compounds and synthetic reactions

selected from current literature.

2.AN. 709 (203709)  mlnlnsalniinisiaiiawuy AWFI 3(3-0-6)
Advanced Organic Spectroscopy
d' AL [ 1 =4 @
Waulafifiassitunau: ANNATHIIUTDLYBINADY
NANNITALATIEE N Fanahlaas-Aaidannlnaalnd dunsnaasnlvaalnd Saades
uHNANS LRt RN s a Nt uayunaaln s mes

Principle of structure determination, ultraviolet-visible spectroscopy, infrared spectroscopy,

nuclear magnetic resonance spectroscopy and Mass spectrometry.

2.AN. 712 (203712)  WusZLAN 3(3-0-6)
Chemical Bonding
P e ' ' =4 o
Seulafifiaswiunow: auanainreussiaau
nguawd uarnsUszgndiuluanasUsneeineg aesdvaBeernenuaznisifiniuee

Wil nsUszennguinsysineg fullanas uaznisszandmgquijansdunudnuleaswdeiou
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Valence rules and application to different molecular shapes, atomic orbitals and formation of
chemical bonds, applications of different chemical bonding theories to molecules and applications of ligand
field theory to complex ions.

9.4, 713 (203713)  Uffzewaznalnnneaiuvdd 3(3-0-6)
Inorganic Reactions and Mechanisms

P Ao ' 3 @ 1Y

Haulandaninnan: ATHAMNVUTDUIDIHEDY

aaa

saunaransiall  wazwisfiwmessnsgfidAniunsvinalnliiten  wieveanlfAseuay

1
aaa =9

nalnyeefiuad  UffBensuwuiizessnsBetenaunrinammnd  Uiisennisunuiivasansigedon

aaa aaa =\

apnarBasa  U§ABenlusruuansUssneulansdwad  msssdffdemnoeilaeans@etounn
o aaa A 7 a &
TZQWZLLVI‘?LA‘%?.TH LLﬂzﬁﬁﬂ‘iﬁl"mNﬂ’]‘iﬁl"lﬁl@Lﬂﬂ@l‘iﬂu
Chemical kinetics and other important parameters in the determination of mechanism, type of
inorganic reaction mechanisms, substitution reactions of square planar complexes, substitution reactions of
octahedral complexes, reactions in organometallic systems, chemical catalyses by transition metal

complexes and electron transfer reactions.
2.AN. 714 (203714)  AdNsaUsNIAlaiunat 3(3-0-6)
Comprehensive Inorganic Chemistry

P Ao 1 1 @ o
Panlandaninnan: ATHAIHIVIUTDUUDINFDY

Tasesdenzann lassadnauaziusziafinecluana nilanwzaswds nsauaziug eandundu

a o o v o a  a N o

LATIANYN NNN’WﬁTMLNQ@ ﬁqﬂLLﬂzﬂq‘iﬂ‘itﬂ’ﬂUﬂ@\‘lﬁ"lﬂ LLN:’,LL‘LAQT‘LANﬁ@@ZUM?I’ﬂQLﬂN’EI‘LA‘LWI‘iEI

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

inorganic chemistry.

2.AN.715 (203715)  ABnemanininiafiafiudd 3(3-0-6)
Physical Methods in Inorganic Chemistry
Pz Ao 1 1 @ [
Seulafifiaswitunan: auanudiuseusesaoy
nouinguuazansanEnseniy - awnlvaalndeesnisd  Sawdasusnuiniglouund
anlnsalnd  Bdnsseuatuislouuutadningalnd Aidnnsedndaunasureslesaulanzunsud

#4 Aulnnaalnilnsnasuess uasmaiaTAsates [Hun ueasUnly9mesuasAsnia@aai
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Group theory and the character tables, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic spectra of transition metal ions, mossbauer

spectroscopy and related methods, i.e. mass spectrometry and diffraction methods.

2.AN. 716 (203716)  LARKANLULUSTEY 3(3-0-6)
Descriptive Crystal Chemistry
P P 1 1 4 @
Seulafifiaswitunaw: auanuiuseuresaou
waAaiugmAeafulaseaianan Tedefifinasielassadtoman lassadonanddulli o
Tav nanluanauazndnius: lalasiew dusiuaabiiussbouuazdmunnsasdundn
Basic concepts of crystalline structures, factors affecting crystal structures, possible structures,

the metallic elements, molecular and hydrogen-bond crystals, degree of disorder and defects in crystals.

2.AN. 719 (203719)  iAR2BsIRARRUNEE 3(3-0-6)
Chemistry of Inorganic Materials
P Ao [ 1 =4 [
Seulafifiasitunan: auanudiuseusesaoy
Fanaiwiaduarmaihld  msdunseidanefwEdenansafiuaninesine  nsysan
mMamaRasneinn1sAszAlaseadne wa dagiu uaranifinanssenenianeiliumad
Inorganic materials and their applications, synthesis of inorganic materials from reactants in

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

thermal analysis of inorganic material.

9.AN. 721 (203721)  AUANAAINASLTIAN 3(3-0-6)
Chemical Thermodynamics
P Ao [ 1 =4 [
[anlafifiaskinnen: ATHAMNUTDUIDIHEDY
UMNAANERSIAN 2B9naNrasuAd Andiafiuarnginnin auRadgna ANANTIANAS waARTS
IDIFNTRYANY DONAFNansIadlanuluansazans wazanaaigmavifieadinsiuansazans
Chemical thermodynamics, mixtures of gases, chemical potential and phase rule, phase equilibria,
equilibrium constants, activities of solution, thermodynamics of ions in solution and phase equilibria

involving solutions.

2.AN. 722 (203722) AARUNRAINASLAN 3(3-0-6)
Chemical Kinetics

P e 1 1 @ %
L\?@%T‘ZI‘VWI’PJ\?N’]Hﬂ’PJH: W"INW’]"INLMWD’@U%@\?%N@H
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g991MSNRUfse  AslessvideyaiBeaaunamad  A5N1aeasIaniuLEeN83INeN
aaa & '3 Y A o Aa aaa aaa Y aaa
wazUfiizenda aaunamansrouis nguidasiniafinlfiten Ufituntuanozuia U§Asents
F19RZANY NSNUGTEAIBAUS way InTiBaua
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.

7.AH. 723 (203723) LA WA 2(2-0-4)
Electrochemistry

P Ao [ 1 =4 [
[anlafifiaskinnen: ATHAIHWVIUTDUUDINTDY

Anduazgomnarnanivasead nouisunsisenseclasan suinisilinees Sidnlns
Tad  Tnanlurdudsiuazaaunamansaasjisendigain - sandienisUszendessnszuannig
AR (A

Potentials and thermodynamics of cells, theory of ionic interaction, conducting properties of

electrolytes, electrical polarization and the kinetics of electrode reaction including the applications of

electrochemical processes.

¥
2.AH. 725 (203725)  tANAIRNDYUALATNWAT 3(3-0-6)
Colloid and Surface Chemistry
Pz A2 1 1 @ @
[Hanlafdaninnan: ATHANIVIUTDUADINEDY
ADNULADARDYF  ANURIAITEUUARANDHA FINYIN ANUATNARUNAAIERS ANTRIZILES
widndafidUszq whpsnmnspasasnd 3lalad datuuazlin  wihdndaesamanvemnag -
o Y o/ @ Y o/ @ o/ =1 ] an o
UNE N-2BINAT MHITNNFUBIUII- TN AN NAUDIUINTIAATUNNIAN LA NN UL LTITNND
The colloidal state, Properties of colloidal systems including kinetic properties, optical properties,
charged interface, colloidal stability, rheology, emulsion and foams, Liquid-liquid interfaces, solid-liquid
interface, solid-gas interface, chemisorptions and heterogeneous catalysis.
2.AN. 726 (203726) LARAMARSUAZLARNNNNWASIR 2(2-0-4)
Nuclear and Radiochemistry

P S o ' ' & o
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fndes idanfnsoifiunded Womasarfefuazindnadamas nananialnadiuimisiua
anslsznoumnses (alglndiuuesiduaznisussgndunsnifowmdnsuasafliniunsod
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,

tadioisotopes and applications of nuclear chemistry and radiochemistry.

2.AN. 732 (203732)  NNFAILATILANISIANN 3 (2-3-4)
Electroanalysis
Soulafidiasiunen: auanuiiueurasiaou
yunsdsaiunisinansine i aewinlaues Tunnglowsd gaeuusd  uaswelsw
a5 wanlsnafluaslaunimnd  asdnfeesnndda  uazendseilaqiiudiaunisinsnzinie i
UtRnafgetunamesauLazszyndmaianisinasineiiutsmainlunnsineisising o
Review on electroanalysis, conductometry, potentiometry, voulometry, amperometry,
polarography and voltammetry, stripping analysis, and current research on electroanalysis. practice in

testing of instruments and applications of some electroanalytical techniques in various analyses.

2.AN. 734 (203734)  arTAsiziaaillagdslasunlnne i 3 (2-3-4)
Chemical Analysis by Chromatographic Methods
[Aoulafifisanunen: puanaiivreLIeao
nauiuaznaanasivanzanensnsirmsinslasnina i wlalasualn nadl uite
Tasunlnnsf-unamunlnauns ﬁﬂ%TmmTwmﬁﬂLLuuﬂNi‘mu:q\‘l waz@rdn  lasunlnnai-
waanlnawed  UfiRniaedesfionlasnlnnei uaznisuszsgndnefialassnlnnaifiuasnis
AimsnziansUszneuLein usiae e
Theory and optimization of chromatographic analysis, gas 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.AN. 735 (203735) msAlAsIziaIMsuasHasgRaR 2(2-0-4)
Analysis of Foods and Nutraceuticals

P e 1 1 @ %
L\?@%T‘ZI‘VWI’PJ\?N’]Hﬂ’PJH: @]’INW’]"INLMWD’@U%@\?%N@H
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aedlsznaunmng Sasngfifauargunin nsiesneiinug el Tsiin anslulanse
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Afa N93ATITRANIABERDaNBIATHLAYANTPENgVEN TN nsUszendnIgann Tnawanis
A a
LAEARUN
Composition of food, nutraceuticals and human health, general analysis of lipids proteins
carbohydrates fibers and ashes, chemical analysis of nutrient compounds, instrumental analysis of

micronutrients and nutraceuticals, analysis of oxidative stress and bioactive compounds, applications for

health, utrition and clinical purpose.

2.AN. 736 (203736) 1szAAnytuATAsIE 3(3-0-6)
Essentials in Analytical Chemistry
Soulafidiasnunan: suanuiiueurasaou
A sunenlunisimssiniaadl melanswEensetFmSUNMTAT1TEaeg19ea
madanisieyalunsinsnzimeifealsunsupeniiomes  nannisuaznsUszendannanity
meArTsinaed nanniauazniadargndidnisminas Agunesgm uazninssilpeagaa
Overview, steps in chemical analysis, sample preparation techniques for real sample analysis,
fata handling in chemical analysis using computer programs, principles of chemical equilibria and their
applications in chemical analysis, principles of titration and their applications in standard methods and

analysis by kinetic methods.

¥
7.AH. 739 (203739) ﬂ’]iﬁLﬂi’lzﬁV]’NLﬂﬁﬂ%g@ 3(3-0-6)
Advanced Chemical Analysis

P A2 1 1 @ %
Haulandaninnan: ATHAIHIVIUTDUUDINFDY

MeERAUNRKgIHEBIuHIAnnIsuled TassninnsnfRaunsuuuanssanzge  uaiaa3d
< N o LA 4 P =4 ' a A o
LﬂﬂT‘VI‘iW@‘i'%N ‘Viﬂﬂﬂ’]‘i?l@\‘l@qﬂﬂ‘im‘iugLL@:’ﬂ’]‘iﬂ‘izﬂqﬂﬁl L‘Wﬂuﬂ‘WWGN‘LA"Iﬂ‘LAT‘MN LL@%LﬂNLﬂ&IQﬂ‘UQ’@I
naaay

Extraction based on partition concept, high performance thin layer chromatography, capillary
electrophoresis, principles of sensors and their applications, newly developed techniques, and chemistry

in test kits.

7.AN.741 (203741)  WenuUZNAN 3(3-0-6)
Plant Biochemistry

P e 1 1 @ %
L\?@%T‘ZI‘VWI’PJ\?N’]Hﬂ’PJH: W"INW’]"INLMWD’@U%@\?%N@H
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vadeidenassudafiatumazueddatuiy  TnedhueinmsnBeufieunnedaaiiuasnis
male uaznnsderuAfen malsndunamaidetna o uaznsfnu Asniaengnegand

General introduction, essential features of plant metabolism and control mechanism. biochemistry
of respiration and photosynthesis, plant growth substance and biochemistry of growth and development,

evaluation of recent research and methods of investigation in these fields.

7 .AN.743 (203743)  Lawulniinen 3(3-0-6)
Enzymology
Foulafidisanunen: auaHivreLIsaey

nsfnueanFaniuarnaneeslfizeniisslnaiew sl

Kinetics and mechanisms of enzyme-catalyzed reactions.

1 .AN.745 (203745)  \afaasliefin 3(3-0-6)
Protein Chemistry
Foulafidinanunian: 2.an. 236 (205236) uaz 2.9, 312 (211312) Win AuATTELIIa oY
wiraaindfuazlusin ABnnianmuasmasiiitiluniamlasaiveedsin  ges
TnssaswansTlafiniifmmdmugiunainmeeddusiuiasie ¢ Fhilnadu  Aouunaalnd
Tusfln Tustin-Tuausaanlsd uazlnalalustin duylulnayan TWawUmdsaslaw
Chemistry for peptides and proteins; physical and chemical methods applied to the studies of
protein structure, protein structures in relation to their function, structural proteins, hemoglobin contractile

proteins, proteins—polysaccharides and glycoproteins, and immunoglobulin polypeptide hormones.

7.AN.749 (203749)  AEN1ATENWHAN 4(2-6-4)
Research Methods in Biochemistry
P Py 1 1 4 v
Seulafifiaswitunew: auanuiuseuresaou
wiallasng q AlEuawdaedl We nsuwendsilouassadiield Anuwmrueddy uay
wATABN 7 dnsuiesfuRn1anen1Twmng 9|
The research techniques utilized in the field of biochemistry, including tissue and cell

fractionation, techniques for metabolism, and other techniques used in clinical laboratory work, etc.

1 .AN.750 (203750)  LAfiALASIEIeRLInA DN 2(1-3-2)
Environmental Analytical Chemistry
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Steps in environmental chemical analysis; problem defining, sampling, choice of methods, sample
protreatment, analysis, data evaluation, interpretation and reporting, standard methods and regulations,

quality assurance, common chemical parameters in environmental analysis.

9.AN.751 (203751)  iaRAaNRILADS 3(2-3-4)
Computational Chemistry
P Ao [ 1 =4 [
LG@%T?IWGI@\?N’I%?"I@%: @WNWQWNL%H%@U%@\‘]N‘JNEM
wnsh narmansApuin narnaniiEsliana naransBeatin uazn1suszeng
Computational techniques and methods in quantum mechanics, molecular mechanics, statistical

mechanics, and applications relevant to chemical system.

9.3, 752 (203752) Aannsafinduauaiadiafiasizimaad 3(2-3-4)
Electronics of Analytical Instruments for Chemistry

Joulafidiasiunen: auanuiiueurasiaou

anganasdidnnseindbuafinasd  aunseiBidnnasinddmiuinansfiofinsizsi
199NN Y IINUNTUARRsuargUnsnlsuinaual nstiuiindyayou ﬂ"l’iﬂ')‘i_lﬂmﬂ%“ﬂﬂfl@
Aneilagddmeliin  fedunislszand@idomaeindbuaifieesd  wesdfifniafieadi
AEnnIpfindusarapadaiiasnziniani sanTemsadtaeapedaiiassinaaiiagnedieutnin

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.

7 .AN.775 (203775) AITUIANEMUSIRNIZUALANLA2DINARINDS 3(3-0-6)
Polymer Characterisation and Properties
P e ' ' =4 o
Seulafifiasunow: muanuivrauresdren
p3sHTRvesiagnedNes nsRuAsIineRwed nMamAnYmzanIzYe wames g
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The nature of polymeric materials, polymer synthesis, polymer characterisation, polymer
morphology and microstructure, temperature transitions in polymer, polymer degradation and

stabilisation, polymer mechanical properties and new developments in polymers as advanced materials.

2.AN.791 (203791)  NNNWILMARFANYINIGAN 1 1(1-0-2)
Graduate Seminar in Chemistry 1
Pz Ao [ 1 =4 o
Sanlafifiasitunan: suaNfivteurasiaew
mspfilsatepanfnanintel g Dwiediesns q swnuesdemieedl wazn1sIeem
ey lunisidelaeindnuen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7.AN.792 (203792) ANNWIUKAAANYINILAN 2 1(1-0-2)
Graduate Seminar in Chemistry 2
P Ao 1 1 @ [
[anlafifiasrinnan: ATHATHIAUIDLYDINNDY
msefvsnefeannfinandilvel g Twiadiesne 9 sswmnuansdrmioed warnissneeu
ey lunsiselaeindnuen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7.A%. 803 (203803)  WLAB3lBLARLARLAITNILASIEABRNNINS 2(2-0-4)
Stereochemistry and Asymmetric Synthesis

Foulafidisanunen: muasinseLsesaey

Tnuaswuaclalonedtn  awedloleloned®n  Tuanslausafiusmeintanats Tausa
antRrasmwedlololowed  nsuenawedlelolowes nanvesnsdunssiuuuidenswedla n1s
Fupviuuuideninerainedle uarnisfuasviuuuideniaunuile

Structure and isomerism, stereoisomerism, chiral molecules devoid of chiral centers, properties of
stereoisomers, discrimination of sterecisomers, principle of stereoselective syntheses, diastereoselective

syntheses and enantioselective syntheses.

2.AN. 804 (203804)  LANABINITUSENBUNIIENUE 2(2-0-4)
Chemistry of Heterocyclic Compounds
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nssuunlssmuarn1sBentes  aninaefiuarnisfaassiansUssneuadiieiug @
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PATnareNiternasAAsRHENTIDL AN F191rNaUIARBIWEIWIANNE Y AaNTITie Y AaNAR B LEED Y
DADNNIDHINNGT M99 N USRS NAT N s AN TIR D2 BN AR TR HE A BB BN DHINA
AN9UITNDUNARBRHETHAT N AN FRZADN UAZISADTADN

Classification and nomenclature, chemical properties and synthesis of heterocyclic compounds including
six-membered heterocycles with one heteroatom, five-membered heterocycles with one heteroatom, six-
membered heterocycles with two or more heteroatoms, five-membered heterocycles with two or more

heteroatoms, three-, four- and seven-membered heterocycles.

2.AH. 805 (203805) LANHEDIA 2(2-0-4)
Green Chemistry
Pz Ao [ 1 @ o
Sanlafifiasitunan: auaNfivteurasiaew
wannsreaafiddes Ufisuneraeneniidew n1sssufizenlummaaifiden nnsmeunusa
° a o ada = £4 o/ 1 aann
vinazaneBunad uazdiniadeniunisinaseuuiufizen
Principles of green chemistry, atom efficient reactions, catalysis in a green chemistry context,
replacement of organic solvents and alternative methods to power reactions.
7.AN. 806 (203806) lavzaasunivunsudduludunsdsoaszi 2(2-0-4)
Organotransition Metals in Organic Synthesis
Pz Ao [ 1 @ o
Sanlafifiasitunan: auaNfivteurasiaew
Zwandngulavzeasunlumsdiu  sefunluwunadndumiunies  sefunlusunadnd
dndianlnsd sasunlumunadnfidnfiondlad UfAsenn1sgaauuaznisdmiineg Ufisenlels
walsietu aandindu uaz 3andu Adusilaadu uay Arsuaiard
Organotransition metal reagents, organometallics as protecting group, organometallics as

electrophiles, organometallics as nucleophiles, ooupling and cyclisation reactions, isomerisation reactions,

oxidation and reduction, carbonylation and decarbonylation.

o caa ¥

q.AN. 807 (203807) LANAUNITNANN 3(3-0-6)

Physical Organic Chemistry

&
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AnuauzeNzEeIESisTunseeclfiten nasaiiteleensauaniug saseAddariianen naues
fvinazans warpslassadnsluanuzuta warns@uunalneeslfizendunad

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.AN. 812 (203812)  iafilaoashiutu 3(3-0-6)
Coordination Chemsitry
P Ao [ 1 =4 [
L\?’E]%T”ZWWI’E]\?N’I%‘WE]%: @WNW‘J’]NLWH‘D”EU%@\‘]N‘JNEM
Trsse3uazaweslawnilaasanstsenaulnnafiuii nswdanansUsznaulaeadfindi
iwigsnwessanslsznaulaesfidy  nqufaunandneesasBeiowrasanslsznoulanaifnii
noufsesiviadluanaresansisznaulaendfndn  aunesudidnasewrasansszneulanash
o/ v 1 @ ca o o 4
i auifwimanuar ineesansszneulapasingu arugendiuaznisUszendanslsznaula
AUTURL R ANNIN
Structure and stereochemistry of coordination compounds, preparation of coordination
compounds, stability of coordination compounds, crystal field theory of coordination compounds, molecular
orbital theory of coordination compounds, electronic spectra of coordination compounds, magnetic and
electrical properties of coordination compounds, potential applications and advancement of coordination

compounds.

2.AN. 814 (203814) LA landuviad 3(3-0-6)
Organometallic Chemistry
P Ao [ 1 =4 [
[anlafifiaskinnen: ATHAMNUTDUIDIHEDY
mMadangs  NMIRBBuarNIIIMANYmzaesEs langBuad  anslanzBurEduassignan
anslszneulansduadunslanzunsudiu uaz nsseljideniifieadissiuansuszneulanzdurad
Classification, nomenclature and characteristics of organometallic compounds, organometallic

compounds of main group elements, organometallic compounds of transition metals and organometallic

catalysis.

2.AN. 821 (203821)  LANAIDRAN 3(3-0-6)
Quantum Chemistry
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NUYUNAFERSANEUIN NaAReWBudY uazdaundindnmsuelin naAReuiuLLNY
TrwsnBaym nouings melaniguszanm aunasuezeen uazlassadnnzann lassadsluana
asAalassEsBldnnsaing

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 and calculation of electronic structure.

2.AN. 824 (203824)  WANFEASLAN 3(3-0-6)
Chemical Crystallography
Joulafidiasiunen: auanuiieurasaou

NYUNRUATNNTNILINANTTIENNIAT  FLUUNRNUATNNSIAEILNIESITeNd wuueNaD9
Tuana uwueaeslaseadunan waznswsfieeiuasezaan AseynanyBesiunismlaseaing
=3 o A 14 a s @ =2
NANUATNNTYING (Wil uaz waRimesndaudunan
Space groups and symmetry operations, crystal systems and X-ray diffraction, molecular
models, crylstal structure model and determination of atomic parameters, fourier series methods in crystal

structure determinations and refinement and crystalline polymers.

q.AN. 825 (203825)  Ustngniseiidslumanaluinenmaninafines 3(3-0-6)
Molecular Phenomena in Polymer Science

Foulafidisanunen: auaHiureLIsaey

aomnamanansnainnefmes sanivnomnfinny madaduseusinesfiauns uaz
annarp-aeld  Asledanafinzamednes m‘imﬁlﬂuﬁmﬁmmaﬁ%uﬁ’uLqm WATULUAIRDY
BNE FTATAIYNBRNDSURTWERINDIIUAUA AU IUAINEUATANTRVBINITIWANA  NITIAFLHUAE
AATILANDRLNDILIAUG

Thermodynamics of polymerisation including ceiling temperature, equilibrium monomer
concentration and ring-chain equilibria, polymer viscoelasticity, time-dependent molecular motion and
mechanical models; polymer solutions and polymer blends, blend morphology and properties, blend

preparation and characterisation.

2.AN. 826 (203826)  FUANRATNASIIINGR 2(2-0-4)
Statistical Thermodynamics

P a2 1 1 @ %
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nuyugonamans  Neulidmiiannauanafusnin namansBiata sruu ganAR
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waznamansBeatinamsusruuianga

Review on thermodynamics, conditions for equilibrium and stability, statistical mechanics, Ideal
systems, statistical mechanical theory of phase transitions, Monte Carlo methods in statistical mechanics,

classical fluids, and statistical mechanics of non-equilibrium systems.

2.4, 827 (203827)  anlnsalntlidsluana 2(2-0-4)
Molecular Spectroscopy

P Ao [ 1 =4 [
Raulafidassunan: ATHAIHWVIUTDUUDINTDY

AMNIINUAABNAFARSBIAAN  naransNvEnduargEngy  aNTRB R uaraNRB
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UWHARNABNNNTT ﬂ’l'ﬁ@mﬂ@mﬁuﬂmmﬂmv’\h FlrunudrasusnanuaratiudidnnTen nsaULaTAS
myupesliiana ailnnssfindanasy

Overview and wave mechanical methods, matrix mechanics and group theory, electric and
magnetic properties of matter, absorption of electromagnetic radiation, magnetic and electron spin

resonance, molecular vibration and rotation and electronic spectra.

7.AH. 828 (203828) ﬂ’]iﬁ\‘iLﬂi’lzﬁuﬂzﬂ’liﬂ’lﬁﬂﬂmzLQW’I%"ZI’ENW'E]?ILN'B% 3(3-0-6)
Polymer Synthesis and Characterisation

Pz A2 1 1 @ (%

[Hanlafdaninnan: ATHATHVIUIBINNDY
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Scope and definition of terms, characterisation of polymers with respect to their molecular weight
averages and distribution, practical methods of molecular weight determination, kinetics and mechanisms

of polymerisation reactions including copolymerisation.

2.AN. 829 (203829) ANUAUBINDRLNDSUALAISVIANDL 3(3-0-6)
Polymer Properties and Identification
Soulafigasinunawn: 7.a4. 828 (203828)
maasuuasgomgRlunefmed Foignineresmefined auiiiidng nadanan LA
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Temperature transitions in polymers, polymer morphology, mechanical properties, polymer
degradation and stabilisation and process for testing of polymer properties.
2.AN. 833 (203833) mﬂﬂTwiaTﬂ?Jmami’iLﬂi'}zﬁﬁguga 3(3-0-6)

Advanced Analytical Spectroscopy

Foulafifisanunen: auauivreLIsaey

yunamdsaiumeiasiunnged Funssasenazinlnegafnaunlnsalnd
dansnlalamamedfiues glmamudadasnslnlawes mwiwslsmedusy manawnlnsmns
wazuswanannames  unasnlnsmed  warsmnanlnswed  nsimmiwaznisszgnd
waflaanlnsalndnienisdinane

Reviews on various spectrometric techniques, infrared raman and photoacoustic spectroscopy,
ultraviolet/visible spectrophotometry, nepherometry and turbidimetry, luminescence, flame and non-flame
spectrometry, mass spectrometry, plasma spectrometry and development and applications of analytical

spectroscopy.

2.AN. 835 (203835) N19ALATIEHENILARTIAE2TDINUNNNHANINGIR 3(3-0-6)
Chemical Analysis Involving Radioactivity
P Ao 1 1 @ [
Seulafifiasitunan: auanudiuseusesaou
BIINIRUATANHULBITHTUANINTIE  WeRinssnrasialradindiunisduefin nanse
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Fosmalafi #598Bnd waznsiassifiendeinduan nsedunisfinundmsingg
Nature and characteristics of radioactivity, behaviors of some radionuclides, detection and
measurement of radioactivity, radiochemical techniques, activation analysis, analysis with x-rays

techniques and analyses involving radioactivities in various fields.

2.AN. 838 (203838)  WMARANTITILATIEHRTNSUNITUIRNHRLLRNIL 2(2-0-4)
dy a T 2
ABINRHAILAE LASINGTS
Analytical Techniques for Surface and Structural
Characterization
n:i d' 2 1 1 & 2
Waulafifiassiune: ATHAMNIAUYB LB NDY
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Tadidnasauauninasind namaRatuidnnseululrsalntuazaunuiledidnasenlulasalnd
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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.

7.AN.841(203841)  lnwauintsidediaai 3(3-0-6)
Biochemistry Aspects of Nutrition
Foulafidipanunan.om. 312 (211312) vidasuanufiuseuvnsans
wiluazmudmslnmunisresesflsznanteseng iwnzueadn Annfinsdaed adud
HBVENARDNATLERTHNIE9DMNT  UBHIINAN IS NMERBINTT  WRTARNNTIR  BITHTIRAS
B9AUsTNEUYBIE N TTIWLYIG (U
Chemistry and nutritional value of food constituents. biochemical disorder metabolisms, factors
influencing food metabolism, energy requirements of the body and methods of measurement, nature and

composition of common foods.

9 .AN.842 (203842) Fnafizacadeoiuas 3(3-0-6)
Biochemistry of Membranes
Seulafifiasiunon: 1.99.312 (211312) uaz 2.A%. 226 (203226) 33D 2.AN. 321 (203321); 13D
ANANHIT B LY TD
asfsznaumnaniinaslassairadiomad Banamand Sodunsned snafearad &R
menn-aflaeainwad  aaunamansuaznssetneaTiaieras  daeulml nisasdieda
Tuanauazlnony
Chemical composition and dynamic aspects of membrane structure, biosynthesis of biological
membranes, physio-chemical properties of membranes; kinetic and enzymatic aspects of membrane

transport, transport to biological compounds and ions.

7 .AN.844 (203844)  FAANURINIANIAREN 3(3-0-6)
Biochemistry of Nucleic Acids
P P ' ' = 4 o
Seulafifiasunown: 2.97.312 (211312) WaaHAMHAMTBLZEIEAaY
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The biochemistry of all relevant processes with emphasis on nucleic acid synthesis, role of nucleic
acids in health and disease, nucleic acids in viruses; nuclease and related enzymes, role of DNA and RNA

in protein biosynthesis.

7 .AN.851 (203851)  NHANHIRILIARBHURLATTILATILRATISANAT 3(2-3-4)
Environmental Toxicology and Residue Analysis

n:i li'ﬂo Il 1 & 2
Waulafifiassiuna: ANNAIMNAUTBLVBIHNDY

NANNITVAIREAINLNAIIAEEN  A1TARAIWIAReaN  NITANANLAZNNTUSIRUANEHA e
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v dIQ Y
foyarinimseA (s

Principles of toxicology with a focus on environment, toxicants in the environment, exposure and

dose assessment, ecotoxicology, analysis of toxicants, Interpretation and use of analytical data.

7 .AN.879 (203879) WUBLABNNTSNILAN 2(2-0-4)
Selected Topics in Chemistry
d' AL [ 1 & [
WKaulafifiassinunau: ATHATNIAUTD LD HED Y
AnAnuiateawzieuBaus G HAe 9 wiiefs Wardasenu wadeevisenialingiu
AsANEILLEN E RN E B9aLAT
May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be

announced. Intensive study of selected areas of specialization within the field of chemistry.

7 .AN.889 (203889) ¥AdBLABANNIINGLAN 3(3-0-6)
Selected Topics in Chemistry
n:i li'ﬂo 1 1 & 2
Waulafifiassiuna: ANHAMNIAUYB LB NDY
AnAnuiateamzideuBaus G Hae 9 wiiefs Wardasenu wadeevisenialingiu
ANTANEIULLEN A RN E a9N9L AT
May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be

announced. Intensive study of selected areas of specialization within the field of chemistry.

7 .AN.891 (203891)  ANNWIUMKAAANKINIAN 3 1(1-0-2)
Graduate Seminar in Chemistry 3
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mspfilsatemanfnanitel g Dwiediesns q swnuessdemieedl uazn19Ieem
oy Tun93selaein@nen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

2.AH. 892 (203892) ANNWILMARANWINIGLAN 4 1(1-0-2)
Graduate Seminar in Chemistry IV
P Ao 1 1 @ o
Sanlafifiasiiunan: suaNfivteusasiaew
msefvsnefeannfinandilvel g Twiadiesne q sswmnuensdrmioed warnissneeu
ey lunisiselaeindnuen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

2.AN. 897 (203897) Ang1finusUSysynen 72 wHYfin
Ph.D. Thesis
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2.AN. 898 (203898) AwHWWEUIYynan 48 nuaafin
Ph.D. Thesis

P a2 H 1 - ' v =
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2.AN. 899 (203899) AwHWWEUIYynan 36 nuaafia
Ph.D. Thesis
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1.

10.
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