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CH 772 | Advanced Spectroscopy for Material
Characterization
Au 773 | mawdsuinamavesiangnamngsy 3 (3-0-6)
CH 773 | Phase Transformations of the Industrial 3 (3-0-6)
Materials
A 774 | woslulaudinddugsdmiugpanunssy 3 (3-0-6)
CH 774 | Advanced Thermodynamics for Industry
AL 775 | U5Ingnisainsinmn 3 (3-0-6)
CH 775 | Transport Phenomena
AL 776 | wAluladansanusasiang 3 (3-0-6)
CH 776 | Surfactant Technology
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3.1.6 A1B5UYSIYIVN
1) 5792910nUSAY (Prescribed course)

AY 700 TWIReMaINemansiues 2 (1-3-3)

FUsduneu | AuANLYOUYINISIRSURAYOUNENERS

wé’ﬂmmmﬁmiumﬁmeﬁﬂzwﬁa‘i%’a%gugﬂ wazhunaslunig
FuiumAdeseuumaingimans Mieadeslusueiiuszgnd n1soonikuunImAaes
nsiutoya nMsfvuaESIaLTeIN1TIe N15IATIEYRUaNATRYAMERUUTIABINIS
adfuuudieg taenfAnwiasdesauisadniunisduiunuifefiieades sausau
Fuased elsudunenuaturuenseinianumnsgiunsiiuivesnsasmanad
AAeados

(Uss87e 1 $las URUR 3 dalas Anwrdnemuies 3 dalua / dUa)

CH 700 Advanced Scientific Research Method 2 (1-3-3)

Prerequisite | As approved by program committee

Conceptual analysis of advanced research problem in applied
chemistry and its operationalization in scientific fashions; including, experimental
designs, collection analysis, execution and interpretation of data by systematic
approach using various statistical modules. The student is expected to gain hands
on experience in searching of relevant literature, summary, analysis, and expression
of results in a brief research report that correspond to the standards of the scholarly

journals in the field of chemistry.

(Lecture 1 hours Practice 3 hour Self-study 3 hours / week)
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2) sedndisvualiiZeulaelitiuniaein (Non-credit prescribed
courses)
AN 790 duaun 1 1(0-2-1)
ITaRuneu | Ll

Y A

N1FNUNIUWITIUNTTY NTULEUD wagaduTeiiteniuate Tuwaus
#ne9 MaadiuszygnduasiuduiAgItos
(U338 0 Flas URUR 2 dalus Anwrdemuies 1 4alua / dUn)
CH 790 Seminar 1 1(0-2-1)

Prerequisite | None

Literature reviews, presentation, and discussion of recent advances
in various topics in applied chemistry and related fields.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AN 791 Auuun 2 1(0-2-1)
AUIAUNDUE | AN 790 duuun 1

AINUNIITIUNTTY M3EaUe wazeAuseadediviuady Tuuaus
#1199 Maaiiuszgnduassuduiiiedes Ingliaenndesfunuimenisieuiinusves
UnAnw
(Us3878 0 H7las URUR 2 dalas Anwrdnemuies 1 4alua / dUni)
CH 791 Seminar 2 1(0-2-1)
Prerequisite | CH 790 Seminar 1

Literature reviews, presentation, and discussion of recent advances
in various topics in applied chemistry and related fields which are related to graduate
student dissertation.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 792 Auuun 3 1(0-2-1)
A1U9AUNDU | AN 791 duuun 2

NFUNAUBLWININTYIN B TNUS AUAINTN kazN1TaAUTIENATDS

A InusuIdI
(U588 0 Talas UJUR 2 Talas Anwisienues 1 alus / dUan)
CH 792 Seminar 3 1(0-2-1)

Prerequisite | CH 791 Seminar 2

Presentations of dissertation framework, dissertation progress.

Discussion and reports on research study.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
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Al 793 duuun 4 1 (0-2-1)
FUIAUNDU | AN 792 dUNUN 3

nsuauenUnIMtven e inus n1sedusienawasdymvenis

A tnusuadu
(U358 0 FAlu UJUA 2 Falus Anwimesuied 1 9alus / dUan)
CH 793 Seminar 4 1(0-2-1)

Prerequisite | CH 792 Seminar 3

Presentation of dissertation progress and discussion on research
problems.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 794 Ul 5 1(0-2-1)
AUIAUNDU | AN 793 dUNUI 4

nsuauenUnImTven e inus n1sedusienawasdymuenis
e inus udanuimilunsifiainaadvinisiuangens
(Us3878 0 Hlas URUR 2 dalas Anwrdnemuies 1 4alua / dUni)
CH 794 Seminar 5 1(0-2-1)
Prerequisite | CH 793 Seminar 4

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 795 AUl 6 1(0-2-1)
FUIAUNDUY | AN 794 dUNUN 5

nsiauenUiIMtven B inus n1sedusienawarUymivenis
e inus udsanuiilunsafiuinaaudvinisiuangeans
dwduinAnw WU 1.1 wag wuu 2.1 wausanuiviivesnanufinusluiiussyuse iy
WY
(UF3818 0 Falaa UFTR 2 Falua Anwndenues 1 92lus / dUnd)
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CH 795 Seminar 6 1(0-2-1)
Prerequisite | CH 794 Seminar 5

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.
Student in Plan 1.1 and Plan 2.1 present their dissertation in international
conferences.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

Al 796 duyun 7 1(0-2-1)
AUIAUNDU | AN 795 FUUUN 6

nsuauenunImtven e inus n1sedusienawasdymuenis
aufiinus saienunrmiilunsifiainanuivnislunsas
(Us3878 0 H7las URUR 2 dalus Anwrdemuies 1 4alua / dUn)
CH 796 Seminar 7 1(0-2-1)
Prerequisite | CH 795 Seminar 6

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 797 duuu 8 1(0-2-1)
AUIAUNDU | AN 796 dUUUN 7

nsuauenuiImtven e inus n1sedusienawasdymuenis
M inus udanuiilunsafiuninaaudvinisiuangeans
(Us388 0 Flas UFUR 2 dalas Anwishemuies 1 $alua / danmi)
CH 797 Seminar 8 1(0-2-1)
Prerequisite | CH 796 Seminar 7

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 798 dUuun 9 1(0-2-1)
FUIAUNDU | AN 797 dUNUN 8

nsdauenUiItveIguinus n1seduTenawazdynivesns
R inus saudsanuinilunsafiuninaaudvinisluangeans
(V35818 0 Wlus UJUR 2 Falus Anwimesuied 1 93lus / dan)
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CH 798 Seminar 9 1 (0-2-1)

Prerequisite | CH 797 Seminar 8

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

Al 799 dun 10 1(0-2-1)

FUIAUNDU | AN 798 dUNUN 9

nsuauenunImven e inus n1sedusienawasdymueanis
e inus saudsanunmtlunsatusinanuInnstungans

q
] v W =

v 4 aa
FNNIVUNANYT AU 1 WUV 1.2 Uag WHU 2 WU 2.2 Lauam’mnnwuwmma@wguwuﬂu

NUTEYUTLAVUIUNNG
(U351 0 LU UJUR 2 Falus Anwimesuied 1 9alus / dUan)

D.

CH 799 Seminar 10 1 (0-2-1)

Prerequisite | CH 798 Seminar 9

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.
Student in Plan 1, 1.2 and Plan 2, 2.2 present their dissertation in international
conferences.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

3) Ay nantaan (Elective core courses)
nguIYNATIATIZA

AL 511 IR IENTUES 3 (2-3-5)

FJurdasuneu | AN 311 1AIALATIZATNAS 9L USaEUMNAIUAIIUIUYDUUD
819138 URAYOUNENENT

YOULIALALIUIANTIVEOATIIANSIAIAUNTIlAT g uaillag Y
39939 TngumAlanNIs Asaslanualeian15I9e Wiy N15IASIEaLATllidn Tas
= = A a a e Ay o ad a ) | Ao o
11N awnlnsalnd alidiedes wazialsed I5n15nTuNA1e1INd Ay Lay
UfuRnsnnevesiusasiite

(U588 2 Talas UJUR 3 Talus Anwirenied 5 il / dam)
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CH 511 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Scope and integrated concept for the instrumental chemical
analysis, emphasis on modern research instrumental techniques such as
electrochemical  analysis, chromatography, spectroscopy, nuclear and
radiochemistry, some important sample preparation methods and their relevant
laboratory practices.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

Al 512 A5ATITITI A LA 3 (2-3-5)

FJysAuney | Ay 311 WAINATIZATNATED YSaLBUMNAINAMNILTIUYDUYDY

919138 URAYOUNENENS

nuitugiuuaznsUssgnaldmatelnmudlonms gaontiums liauny
W3 warlmnudlown3nanInteaesudda N15ANYINAABY BONKUY d319 LATVNAFBY
wFealodmiulilunuiinsmeidsliineg uasfoRnnsiifeades

(U358 2 $las URUR 3 dalas Anwdnenuies 5 Falua / dUa)
CH 512 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Theoretical framework and its applications on electrochemical analysis
potentiometry, coulometry, voltammetry and potentiometric stripping analysis
design, construct, testing for specific electrochemical instruments and laboratorie
corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

Al 513 AMFIASIZMTsaUnInsalnd 3 (2-3-5)

Fwdaduneu | au 311 widnssildansesile WeLiauwinnIuANULEUTeS
915U TURAYOUNENENT
NSNNUFIVVRINITIATIEYIMEAT oo vaUninsalnd nguealusuas

nsuszendld n1sfiny) neaeulymuazn1siasgauaanadouliinduannsly
dll a I3 a I3 % | a aa L% =
WIDIAUNINS MBS arnaulinwausasnTudlnlnsalnl avnauiindadaduaiuninsalnl
unglwawudadningalnl wasUfianmsnneites
(U358 2 FIlus UJUA 3 Tl Anwisnenuie 5 9alus / dani)
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CH 513 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Fundamental backgrounds for spectroscopic analysis, beer’s law ang
its applications, study, investigation and analysis of specific errors encounter durin
the wuse of spectrometer, atomic absorption spectroscopy, atomic emissio
spectroscopy including luminescence spectroscopy and laboratories corresponding t
the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

AL 514 WATANTLENLNDNNTIATIZI 3 (2-3-5)

a o w1 aa ¢ a a4 A | 1 <
daduneu | Ay 311 AdNATIERBeATRED SeLTEUWIIAINANUTINYOUTDS
919138 URAYOUNENENS

N153ATILTIRUAINRALLTIUTIAIEmATALATIN NI UUA9Y
wu wiglasunnneil lasuilnnsilvesadaussouras lessulasunlnns il aUaasd
Wnlnslvisda luwaasdaninglvsda lediondagtulasuiinnsil uaglasunlnnsilves
nadsgan sawdamsldau Budletigmiliietutulasuiinnsfiuouing wasfifing
fifedos

(Us38e 2 Flus UFUR 3 dalas Anwidnenuies 5 Falue / danm)

CH 514 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Quialitative and quantitative analysis using chromatographic methods
such as gas chromatography, high performance liquid chromatography, ion
chromatography, capillary electrophoresis, micellar electrophoresis, size exclusion
chromatography and supercritical fluid chromatography, applications and trouble
shooting in various types of chromatographic methods are included and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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AL 515 LD VY INEN 3 (2-3-5)

FUsdunen | AuANILYOUYINISINS URATOUNENERS

wanNsLaTAMLMINEveIegInefiisadestuaudueadl nsld3s
yaniflunsanafigaindng i Fagweru wazanuiiame 1WunmsIvaouTesiiu
aeiaflonnrasiudendieinmaindaegiuen nsnsaaeuiniAududieisafa
FuanivsalnUuazndoiganssaudianasauluuaInsIn N13ATINEOUAITLANARNIETS
Tasunlnnsi-uuaaninsam? wasufiRnisinedosdun
(U35EMe 2 Flas URUR 3 dalas Anwademuies 5 dalua / dUnd)

CH 515 Forensic Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Principle concept and definition of forensic science, especially in the
area of forensic chemistry, chemical modules in forensic analysis or crime scene
investigation such as fingerprints latent, luminol test for blood strain, gunshot residue
by emission spectroscopy and scanning electron microscope, drugs analysis using
chromatography-mass spectrometry and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

A 711 ddnwselindiugadmsuiinedl 3 (2-3-5)

A 1U9AUNDU mum’mLﬁmawmaWmiéﬁ%ﬁmawé’ﬂqm

asisfinglay Fniszg mslvavesdidnaseuloa dnuwagved
seudofi-15u n1suvessesdef-Bulalensdnsieg 2995n509aAus IR NI
wannisvieuveslulnaiimiudanes Auaudfnszua-ussiunisldnsudanesidu
1995V BLEU9T Ul RSB MIIUTawes TassaiasAuauTRvemIIuTan s
auulniihesyueu n1sveredyyin 19asBuiiinsanguueslulasaoulnsaaesnse)a
#aq) anrilnenssunelu madeslosfumeuen nwildmunslilasaoulnsaiaes way
UFtRnsiietes

(U338 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)
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CH 711 Advanced Electronics for Chemists 3 (2-3-5)

Prerequisite | As approved by program committee

Basic electronics devices, semiconductor, doping, conductor,
electron-hole movement, characteristics and functions of P-N junction, diodes and
current-voltage properties, rectifier, bipolar and linear amplifier of transistor, bias
forward and reverse circuit, structure and properties of field effect transistor, signal
enhancing-filtering and operational amplifier, integrated circuit, type of
microcontrollers, architecture of microcontrollers, microcontroller languages and
communication, digital and computer, and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

AL 712 Tulawueas 3 (2-3-5)

FUsdunen | AuANLYOUYeIRNSIRSURATUNENERS

Audnwuzvedlulowulees a15m19¥inan teuley TUsiu wllelde
a a a a 6 a aa = = a fa @ a 6 o
LOURAURRA AUNIE NIATIAGDA N13939E15TINN NMstuATEABEnlNTA weadluesun
T wodwesluunlnwi wedwesuaniUdvudeoou Snondwodiuss NIUdALLDINIg
T ail seudfralulowuges lulowulgesNodens UEMLDIDUILTU N19AIU5OU
a a a a v ¢ a wa A a 1%
waziieladidnn3nnisussyndldvadlulewwugesuazUiRnsnie e
(Us81E 2 Talus URUA 3 Hlua Anwisieawes 5 4alus / dUam)

CH 712 Biosensors 3 (2-3-5)

Prerequisite | As approved by program committee

Properties of biosensors. Biological substances such as enzymes,
proteins, tissues, antibody, microorganisms and nucleic acid. Immobilization
methods and modified electrodes. Type of polymers such as conducting,
nonconducting, ion-exchange and redox polymers. The electrochemical, optical,
and other transducers such as thermal and piezoelectrics. The applications of
biosensor and theirs related laboratory.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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Al 713 LWALLLIASN 3 (2-3-5)

FUsdunen | AuANILYOUYINISINS URATOUNENERS

Usdd anudidguaznisdaluuninluldlusmuide wdnadfdimsy
Usziflunadoyaltu n1snszanvesteya madisuiflsunnuustutazanuiiies ns
AAT199AULUTUTIU N150NKVUNITNAAY N150BNALUTTRYALUUTILNAN N3
AATIUAZNITINNTTY I LUYSEiMTIuresy LSy M9 IuEnesy NTIATIERLN
iisu Myl dunnsgu

(U338 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)

CH 713 Chemometrics 3 (2-3-5)

Prerequisite | As approved by program committee

Introduction of chemometrics for research, statistics principle for
evaluation and interpretation such as distribution, comparison of accuracy and
precision, analysis of variance, experimental design, simplex optimization, signal and
management of Fourier and wavelength transform, pattern analysis and calibration
methods.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 714 Mass Spectrometry and Combined System 3 (3-0-6)

Prerequisite | As approved by program committee

Principles in mass spectrometry, major ionization methods, mass
analyzers, mass detectors, ion fragmentation for structure elucidation, interpreting
of mass spectra, applications of gas chromatography-mass spectrometry and liquid
chromatography-mass spectrometry and its interfaces such as electrospray
ionization (ESI), atmospheric chemical ionization (APCI) and matrix assisted laser
desorption ionization (MALDI).

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 715 Topics of Current Interests in Analytical Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in analytical
chemistry fields. Lecture or discussion by expert analytical chemist in related areas,

including research discussion by student.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 521 Biochemical Application in Agriculture 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Advanced concepts of plant and animal metabolism bioenergetics
photosynthesis carbon dioxide fixation nitrogen metabolism of secondary
metabolite fixation oxidative stress germplasm for animal and plant breeding
biochemical application for agriculture postharvest and agro-industry practical
learning in agricultural productivity biochemical analysis enzyme regulation in plant
and animal determination germplasm analysis agricultural  productivity
determination after postharvest and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 522 Technologies of Protein and Enzyme 3 (3-0-6)

Prerequisite | As approved by program committee

The relationship of chemical structure and physical properties of
proteins and enzyme, enzyme kinetic and biochemical technique for preparation,
purification of proteins and natural enzymes from nature cell or recombinant DNA.
The application of proteins and enzymes in both of laboratory and industry scales.

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 523 Technology of carbohydrate and lipid 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Systematic approaches on the physical and chemical properties of
sugars and polysaccharides, fatty acids and other lipids, starch analysis, starch
production, starch fractionation, molecular structure analysis, modification of starch
and applications, extraction of total lipid, lipid analysis and lipid purification in
laboratory, industrial process of fat and oil extraction, oil refining process, quality
control, microbial and enzymatic modification of lipids, fats and oils utilization and
oleochemical industries.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)
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CH 524 Bioactive compounds 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Bioactive compounds from natural products. Major classes of
bioactive compounds from living organisms and non-living organism. Isolation,
purification and chemical structure determination. Mechanism of bioactive
compounds on physiology and biology of organisms. Toxicology pharmacology and
synthesis of natural bioactive compounds. Industrial, biotechnological and medical
applications.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)
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CH 525 Biochemical Instrumentation 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

The principles, theory, composition of modern biochemical
instruments and experiments of method and skill for biochemical instruments such
as cell separation and cell lysis, separation and analysis of organelles and
biomolecules using gel filtration, electrophoresis, ion exchange chromatography,
dialysis, high performance liquid chromatography, enzyme linked immunosorbent
assay. The application of biological insutruments in biochemical researchs and
laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 721 Advanced Biochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Learning method based on lecture and group participations in
modern molecular metabolism of biomolecule and its genetic control as well as
their abnormality, the new and advanced application technologies in biochemistry
in various areas.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 722 Cell Biology and Molecular Biochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Fundamental of cell biology including organells and cell structure
and functions. Structure and properties of genetic materials, process of genetic
inheritance, genetic information, mutation, DNA damage and repairing, DNA
replication, RNA transcription and translation, gene expression and regulation.
Genotyping by genetic engineering and laboratories corresponding to the topics.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 723 Gene and genome 3 (3-0-6)

Prerequisite | As approved by program committee

Structure and properties of nucleic acid DNA replication transcript
translation and regulation gene and genome methodology gene expression and
regulation mutation DNA repair molecular cellular and population gene and
genome expression.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 724 Topics of Current Interests in Biochemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current Interesting topics in biochemistry, Lecture or
discussion by specialist in biochemical areas including research discussion by
student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 531 Advanced Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Atomic structure and chemical bonding, molecule and crystal of
inorganic compound, chemistry of transition metal, kinetic and thermodynamic
stabilities, nature and importance of complex to environmental and biological
system.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 532 Reaction and Mechanism of Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Chemical kinetics and reaction mechanism of inorganic chemistry,
substitution reaction of square planar and octahedral complex, oxidation and
reduction reaction, substitution and elimination reaction, bioinorganic chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (2-3-5)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Theoretical and practical group theory and point group for structural
determination of compound, characterization of inorganic molecule by
spectroscopy techniques; infrared, Raman, UV -visible, nuclear magnetic resonance,
X-ray diffraction and related spectroscopy, laboratory practical applications of
spectroscopy for inorganic compound.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 534 Organometallic Chemistry 3 (2-3-5)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Structure and chemical bonding of organometallic compound,
preparation and characterization of organometallic compound, additive oxidative
addition and reductive elimination reaction, insertion and elimination reaction,
applications of organometallic compound and laboratories corresponding to the
topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 535 Supramolecular Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Concepts in supramolecular chemistry, supramolecular interaction,
supramolecular design, solution host-guest chemistry, self-assembly, solid-state
supramolecular chemistry, applications in nanochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 536 Crystallography 3 (3-0-6)

Prerequisite | As approved by program committee

Principle and fundamental of crystallography, symmetry of crystal in
two and three dimensions, synthesis and growth of single crystal, crystallization
technique, X-ray diffraction, characterization the structure of macro and micro
molecules, chemical bonding in crystal.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 731 Advanced Reaction and Synthesis in Inorganic Chemistry | 3 (3-0-6)

Prerequisite | As approved by program committee

Molecule and crystal of inorganic compound, chemistry of transition
metal, stability and reaction mechanism of complex, nature of complex, cluster
complex, chemical and physical properties of inorganic compounds; kaolin, zeolite,
ceramic, fullerene, glass and metal, the importance of complex to environmental
and biological system.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 732 Spectroscopy and Crystallography of Inorganic and 3 (3-0-6)

Coordination Compounds

Prerequisite | As approved by program committee

Structural and electronic study of inorganic and coordination
compounds especially cluster compounds; metalloporphyrin and heme protein,
chemical bonding in inorganic and coordination compounds using information of
spectroscopy and crystallography.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 733 Properties and Characterization of Advanced Ceramics 3 (3-0-6)

Prerequisite | As approved by program committee

Chemistry and physics properties of ceramics and glass materials.
Theory and method of ceramics and glass characterization. Processing techniques of
ceramics and glass. Analyses of raw materials, compositions of ceramics and glass.
Characterization of processed products. Advanced ceramics such as actuator,
transducer, piezoceramics and nanoceramics.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 734 Topics of Current Interests in Inorganic Chemistry 2 (2-2-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in inorganic
chemistry fields. Lecture or discussion by expert inorganic chemist in related areas,
including research disscussion by student and laboratories corresponding to the
topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)

AU 735 LN eNYARERY 3(2-3-5)

A 1U9AUNDU mum’mLﬁmawmaWmiéﬁ%ﬁmawé’ﬂqm

nannsieufisenluedl vllnvesinseufiten Mgaduuuiuig 1l

(2
A a Y 1

LAZIAUNAFENSYBIURATEINURT NMRenwUURISIUATe1 MsUssyndfussUfisen

UFTRNMIIIssUFAZeN Magedu mseenuuuiseUAten uasufoRnsiiieades
(Us38ne 2 las UFUR 1 $alas Anwidhenues 5 $alua / danm)

CH 735 Chemistry of Catalyst 3 (2-3-5)

Prerequisite | As approved by program committee

Principle of catalyst in chemistry, type of catalyst, adsorption on
surface, chemical and kinetics of surface reaction, catalyst design, applications of
catalyst, laboratory catalyst; adsorption, crystal design and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 736 Solid State Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Crystal structure, chemical bonding in solid, crystal defect, magnetic
and optical properties, solid synthesis method, characterization of solid;
crystallography and diffraction techniques, spectroscopy technique and microscopy,

thermal analysis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 541 Polymer synthesis and characterization 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science, IC 342 Polymer Science or

as approved by program committee

Synthesis of polymers by different reactions such as addition,
condensation and coordination polymerizations and their mechanisms. Techniques
of polymer synthesis such as bulk, solution, suspension and emulsion.
Characterization and analysis techniques of polymer such as Gel permeation
chromatography, Scanning electron microscopy, Infrared and Raman spectroscopies
and thermal analysis and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 542 Properties of polymer and their analyses and testing 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Structures and morphologies of polymer, viscoelastic and relaxation,
solubility and electronic properties, thermodynamics and kinetics of polymer
transition, mechanical property of polymer and laboratories corresponding to the
topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 543 Processing and Rheology of Polymers 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Rheology properties of polymers, theory of polymer rheology during
processing, preparation of raw materials for polymer processing, polymer additives,
including polymer processing technology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 544 Textile technology 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Sources of natural fibers, synthetic fibers. Preparation of synthetic
fibers. Fiber spinning. Chemical and physical properties of natural fibers and
synthetic fibers. Dyeing textile materials with synthetic dye and natural dye.
Finishings of functional fabrics, for example, crease resistance, water repellence,
aroma and anti-microorganism.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 545 Color chemistry and dyeing 2 (2-0-4)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Light theory of color relevance, color theory involving chemical
structure of molecule, mechanisms and thermodynamics of dyeing, class of dye,
determination of dye content and testing of dyed textile materials, including
applications of natural dye.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 546 Textile Chemistry Laboratory 1(0-3-1)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Preparation of natural and synthetic fibers and synthetic fibers before
dyeing, dyeing of natural fibers and synthetic fibers with different classes of dye,
determination of dye content in the materials, finishing of textiles and testing.

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 741 Mechanisms and kinetics of polymerization and polymer | 3 (2-3-5)

characterization

Prerequisite | As approved by program committee

Mechanism and kinetics of the various types of polymerization
reaction i.e. step-wise and chain addition polymerization, copolymerization and
extent of reaction. Characterization of polymers with respect to molecular weight
averages and distribution, chemical structure and thermal transitions. Polymer
degradation and stabilization. Techniques used for polymer identification and
analysis and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 742 Physical Chemistry of Polymer 3 (3-0-6)

Prerequisite | As approved by program committee

Structures and morphologies of polymer, conformation of polymer
molecule, thermodynamics of polymer molecule, Phase equilibria, solid state of
polymer and mechanical property of polymer.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 743 Polymer Blends and Composite Materials 3 (3-0-6)

Prerequisite | As approved by program committee

Introduction to polymer blends and composites materials,
constituents of composites, classification/types of composites, structure and
properties of composites, particulate- and fiber-reinforced plastics, toughening
mechanisms of composites, fabrication/processing techniques of polymer blend and
composites, industrial applications of polymer blend and composites, and polymer
rheology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 744 Chemistry of Textile Industry 3 (2-3-5)

Prerequisite | As approved by program committee

Structure of natural and synthetic fibers, preparation of textile fiber
weaving and dyeing, whitening of textile materials, finishing of textile using
mechanical and chemical techniques, functional and technical textiles and
laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 745 Textile Analyses and Testing 3 (2-3-5)

Prerequisite | As approved by program committee

Identification of textile materials, test of mechanical property of
textile materials such as strength, tenacity, flexibility, wear property, electrostatic
formation, UV protection. Analyses of dyed textile materials such as color strength,
fastness to washing and light, and rubbing fastness and laboratories corresponding
to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 746 Topics of Current Interests in Technology of Polymers 2 (2-0-4)

and Textiles

Prerequisite | As approved by program committee

Interesting of current topics or inventions in polymers or textile
technologies such as medical polymers, biopolymers, nanocomposites and

nanotextiles.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 551 Advanced organic chemistry 3 (3-0-6)

Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Concepts and classification of organic reaction mechanisms, Principles
for writing and proposing organic reaction mechanisms, Theory involving mechanistic
studies, Experimental design and methods of determining reaction mechanisms,
Factors affecting organic reaction mechanisms.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 552 Spectroscopic Characterisation of Bioactive Compounds | 3 (2-3-5)

Prerequisite | CH 351 Spectrometric Identification of Organic Compound or as

approved by program committee

Identification of organic compound by spectroscopy such as infrared,
ultraviolet and visible spectroscopy, one-dimension nuclear magnetic resonance
spectroscopy, two-dimension nuclear magnetic resonance spectroscopy, X-ray
crystallography and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 553 Advanced Natural Products Chemistry 3 (2-3-5)
Prerequisite | CH 452 Natural Product Chemistry or as approved by program

committee

The chemistry of natural products, biosynthesis and chemical
synthesis of natural products, methods for analysis of phytochemicals, separation
and purification of organic compounds from natural products, identification of
chemical structure and bioactivity of natural products and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 554 Natural Product Synthesis for drug 3 (3-0-6)

Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Concepts for new drug development using knowledges of structure
activity relationship; synthesis or chemical modification of active drug to improve
stabilities and pharmacological activity.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 555 Heterocyclic Chemistry 3 (2-3-5)

Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Structure, classification and nomenclature, chemical properties and
reactions of heterocyclic compounds, synthesis of heterocyclic compounds,
synthetic application to various organic compounds and natural products.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 751 Advanced Organic Reactions and Syntheses 3 (2-3-5)

Prerequisite | As approved by program committee

Structure and organic reactions, intermediate compounds, the
following of reaction mechanisms such as polar reactions, free radicals reactions,
oxidation-reduction reactions and other reactions involving reaction mechanism, a
survey of modern synthetic reactions and mechanism, study on modern asymmetric
organic reactions, highly selective reactions, development and applications in
asymmetric synthesis and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 752 Advances in Heterocyclic Compounds 3 (3-0-6)

Prerequisite | As approved by program committee

Concept of reactions and synthesis on heterocyclic compounds,
organometallic heterocyclic chemistry, biosynthesis and chemical synthesis of
heterocyclics in biochemistry, medicines and natural product.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 753 Advanced Stereochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Advanced concept in stereochemistry, dynamic stereochemistry,
conformational analysis of acyclic, cyclic and heterocyclic molecules, effect of
conformations on reaction rates, types of stereoselective in organic reactions and

asymmetric synthesis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 754 Organometallic Compounds in Organic Synthesis 3 (3-0-6)

Prerequisite | As approved by program committee

Structures and mechanism, the eighteen electron rule and oxidation
state, organometallic compounds in organic synthesis of complex molecules and
biological active compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 755 Topics of Current Interests in Organic Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Modern or current interesting topics in organic chemistry. Lecture or
discussion by specialist in organic chemistry area including research discussion by
student.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 561 Chemical Kinetics 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry3 or as approved by program committee

Kinetics theory of gas, thermodynamics Gibbs free energy and equilibrium,
thermodynamic of solution, phase equilibrium, electrolyte solution and
electrochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 562 Chemical Kinetics 3 (2-3-5)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Rate of reaction, mechanism of elementary reaction, Arrhenius’s law,
activated complex theory, kinetic theory of gas, catalysis and enzyme reactions, data
treatment and deduction of complex reaction mechanism and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 563 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Chemistry and physics of formation, separation and identification of
radioactives. Activity of natural and synthetic radioactives. Preparation of synthetic
element. Construction and chemical properties of nuclear reactor and applications
of radioactives in chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 564 Quantum Chemistry 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Theory of quantum and classical, schrodinger wave equations, theory
of perturbation, electron structure of atom, theory of molecule, molecule consists
of 2 atoms, atomic structure, proximate method, application spectroscopy and
photometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Nanoscience and nanotechnology in chemistry, synthesis and
characterization of nanomaterial by X-ray diffractometer, scanning electron
microscope and transmission electron microscope, application of photocatalyst
nanomaterial for degradation of organic compounds from environmental, petroleum
industry, textile industry and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 761 Colloid Chemistry and Surface Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

Fundamental principle and phenomena of colloid and surface
chemistry, adsorption study of liquid-liquid, solid-gas and solid-liquid interfaces for
heterogeneous catalysis application and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 762 Topics of Current Interests in Physical Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Fluid flow, mass and heat transfer, similarities among different types
of transport, boundary conditions at different types of interfaces, basic principles of
chemical analysis in the materials industry, atomic emission spectrometry, X-ray
fluorescence spectrometry, and electron energy loss spectrometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 763 Computational Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

The usage concept of quantum chemistry for study of molecular
mechanics, molecular orbital theory. Principle and applications of ab initio method,
semiempirical method, Monte Carlo method, other basic computational methods
and software packages to solve problems in chemistry.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 764 Topics of Current Interests in Physical Chemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current and interesting topics in physical chemistry, lecture
or discussion by specialist scientists in physical chemistry and research discussion by

student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 571 Safety in Industrial Chemical Process 3 (3-0-6)

Prerequisite | None

Principles of safety and loss prevention control, hazard identification
and handling including risk assessment, principles of safety management, legislation
and safety laws, environmental system management standard SO 14001,

occupational health and safety management system standard ISO 18000.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 572 Energy Conservation and Management in Industries 3 (3-0-6)

Prerequisite | None

Basic principles of energy conservation and management in the industries,
usage of electrical and thermal energy, energy conservation potentials for electrical
and thermal systems, lighting systems, boilers, air conditioning systems, compressed
air systems, energy conservation potentials by energy management methods, energy
audit tools and energy auditing method, economic analysis and energy conservation
plan, energy conservation laws, case studies in energy conservation and
management.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 573 Selected Topic in Industrial Chemistry 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting topics in industrial chemistry.
(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)

AU 574 ygoaulanmanalulaglannssukagng 2 (2-0-4)

Auderunau | bl

n15UsIE18i19 Weafumnalulagniraulalugnaivnssulansuay
QRAIMNTTULN
(U588 2 Talas UJUR 0 Talas Anwisnenued 4 Halas / dUan)




uAg.2 69

CH 574 Selected Topic in Metallurgy and Glass Technologies 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting technologies in metal industry and
glass industry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 575 Thermal Behaviour of Raw Materials and Industrial 3 (2-3-5)

Materials

Prerequisite | None

Thermal behaviour of raw materials in glass, ceramics and metal
industries, ceramic sintering, glass melting, metallurgy smelting, heat treatment in
glass and metal and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 576 Microscopy for Industries 3 (2-3-5)

Prerequisite | None

Lisht microscope, interaction of electrons with the specimen,
scanning electron microscope, transmission electron microscope, energy-dispersive
X-ray spectrometry, a comparison with other techniques, case studies in application
of electron microscopy in research and industries, sample preparation, analysis of
microstructure of industrial materials by microscopy and laboratories corresponding
to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 577 Catalyst Technology 3 (2-3-5)

Prerequisite | None

Basic concepts of catalyst, rates and kinetic of catalytic reaction
catalyst design and selection, catalyst preparation and manufacturing, physical
characterization and examination of supported metal catalyst, acid and zeolite
catalyst and catalytic oxidation and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 578 Combustion Technology 3 (3-0-6)

Prerequisite | None

Fuel and combustion fuel, combustion fuel type and fuel testing.
Theoretical calculations of burning fuel including the apparatus, reaction of
combustion processes, heating values for burning fuel, analysis of out gases from
burning and the calculation of thermal energy balance before and after burning.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 579 Reactor design 3 (3-0-6)

Prerequisite | None

Concepts for reactor design, single-stage and multi-stage reactor
design, the operation of the reactor, characteristic of fluid for mass and energy.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 771 Experimental Design and Modeling 3 (2-3-5)

Prerequisite | None

Various types of experimental design based on probability and
statistical principles; application in research design; analysis of experimental results
and construction of mechanistic and empirical models and laboratories
corresponding to the topics

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)
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CH 772 Advanced Spectroscopy for Material 3 (2-3-5)

Characterization

Prerequisite | CH 331 Inorganic Chemistry 1 or as approved by program committee

X-ray absorption spectroscopy, materials characterisation using X-ray
absorption spectroscopy and their interpretation, solid-state nuclear magnetic
resonance, materials characterisation using solid-state nuclear magnetic resonance
and their interpretation and laboratories corresponding to the topics.

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)

AU 773 nsiasuigniavesiangnaivinssy 3 (3-0-6)

a 4 (%

FUsduneu | au 261 wIlTWEnd 1 vienuAUTLYEUVISERSURRAYOU

NANER

QUUNAFNANS WNURIINNIATEUUNT0IAYTENOU WNURIINIATEUUADY
geAUsENaU unudeipnIATEUUAINBIAYTENBY MIWNTsEniniikarlaseainegania
< o a < o ' a < e }
nsudein Maasuluveanddasandonisuns maasuluveaddasliondanisuns
(Us81E 3 Talus URUR 0 Hlua Anwisieawed 6 9alus / dUam)

CH 773 Phase Transformations of the Industrial Materials 3 (3-0-6)

Prerequisite | CH 261 Physical Chemistry 1 or as approved by program committee

Thermodynamics, phase diagram of one-component system, phase
diagram of two-component system, phase diagram of three-component system,
interfacial diffusion and microstructure, solidification, diffusional transformations in
solids, diffusionless transformations in solids. (Lecture 3 hours Practice 0 hour Self-
study 6 hours / week)

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 774 Advanced Thermodynamics for Industry 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Multicomponent systems, multicomponent phase equilibrium,
equilibrium in chemically reacting systems, heterogeneous equilibrium and Gibbs
phase rule, electrochemical processes, recent advances as applied to chemical
engineering problems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 775 Transport Phenomena 3 (3-0-6)

Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Transport by molecular motion, transport in laminar flow or in solids,
equations of change, transport in laminar flow or in solids with two independent
variables, transport in turbulent flow, transport between two phases, transport in
large flow systems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 776 Surfactant Technology 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or approved by program committee

Synthesis of surfactants, type of surfactants, the process for surfactant
production, the application of surfactant, fundamental theories and principals of
surfactant and surfactants in daily life, the development of surfactants and
pollutions.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)

4) n'sjua‘lnqwﬁﬁwuﬁ‘ (Dissertation course)
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CH 890 Dissertation 1 6 (0-18-0)

Prerequisite: | None

A comprehensive review of the research literature related to
designated themes and a general topic of research interest, with a focus on literature
review of the anticipated dissertation topic. Regularly discussions and reports by
doctoral student with advisory committee on research problems.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 891 Dissertation 2 6 (0-18-0)
Prerequisite: | CH 890 Dissertation 1

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Students will complete the integrative literature review and begin framing research
questions for further pursuit.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 892 Doctoral Dissertation 3 6 (0-18-0)
Prerequisite: | CH 891 Doctoral Dissertation 2

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Students receive direction and guidance needed to develop dissertation research
proposals. At the end of the course, students are required to submit a revised
proposal to the graduate school.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 893 Dissertation 4 6 (0-18-0)

Prerequisite: | CH 892 Dissertation 3

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Preparation of a dissertation or scientific papers required to earn a Ph.D. degree.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 894 Dissertation 5 12 (0-36-0)
Prerequisite: | CH 893 Dissertation 4

Directed research and study of specific and advanced level problems

in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.

For Plan 1.2 Student will continueously conduct research with
creativity involving theories and principle together with data collection and analysis.

For Plans 1.1, and 2.2 Students will be expected to present a draft
of scientific paper(s), a draft of literature review, and method sections of their
dissertations by the end of this course.

For Plan 2.1 Students will be expected to writing up a completed
dissertation and scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour Practice 36 hours Self-study 0 hour / week)
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CH 895 Dissertation 6 12 (0-36-0)
Prerequisite: | CH 894 Dissertation 5

Directed research and study of specific and advanced level problems

in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.

For Plan 1.2; Student will continueously conduct research with
creativity involving theories and principle together with data collection and analysis.
Students will be expected to writing up scientific paper(s) for publish in scientific
journal.

For Plans 1.1 and 2.2; Students will be expected to writing up a
completed dissertation and scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour Practice 36 hours Self-study 0 hour / week)
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CH 896 Dissertation 7 6 (0-18-0)
Prerequisite: | CH 895 Dissertation 6

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Preparation of a dissertation or scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 897 Dissertation 8 6 (0-18-0)
Prerequisite: | CH 896 Dissertation 7

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Preparation of a dissertation or scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 898 Dissertation 9 6 (0-18-0)
Prerequisite: | CH 897 Dissertation 8

Directed research and study of specific and advanced level

problems in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Research and preparation of a dissertation or scientific paper(s) required to earn a
Ph.D. degree.
(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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CH 899 Dissertation 10

6 (0-18-0)

Prerequisite: | CH 898 Dissertation 9

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by doctoral student with advisory committee on research problems.
Preparation of a dissertation or scientific paper(s) required to earn a Ph.D. degree.

Students will remain continuously enrolled until the dissertation is completed. If

additional time is required

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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(Us38ne 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danm)

CH 555 Heterocyclic Chemistry 3 (2-3-5)

Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Structure, classification and nomenclature, chemical properties and
reactions of heterocyclic compounds, synthesis of heterocyclic compounds,
synthetic application to various organic compounds and natural products.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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(U338 3 $las URUR 0 talas Anwrdnemuies 6 Halua / dUn)

CH 571 Safety in Industrial Chemical Process 3 (3-0-6)

Prerequisite | None
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Principles of safety and loss prevention control, hazard identification
and handling including risk assessment, principles of safety management, legislation
and safety laws, environmental system management standard ISO 14001,
occupational health and safety management system standard ISO 18000.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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(U358 3 Fls URUR 0 Falas Anwrdemuies 6 Falus / dUni)

CH 572 Energy Conservation and Management in Industries 3 (3-0-6)

Prerequisite | None

Basic principles of energy conservation and management in the industries,
usage of electrical and thermal energy, energy conservation potentials for electrical
and thermal systems, lighting systems, boilers, air conditioning systems, compressed
air systems, energy conservation potentials by energy management methods, energy
audit tools and energy auditing method, economic analysis and energy conservation
plan, energy conservation laws, case studies in energy conservation and

management.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 573 Selected Topic in Industrial Chemistry 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting topics in industrial chemistry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 574 Selected Topic in Metallurgy and Glass Technologies 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting technologies in metal industry and
glass industry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)

a A
I8N 6

AU 575 WOANTINNNANUTOUVBI TN AULAE JanenaIvnTTy 3 (2-3-5)

Fudsaunau | Tad

wRnssuvesingavlugnamnsnnileldfumnuiou UiAedumessdy
winin mavasuuiy manqalane mstdadmenuieuluninaglavs uazUfURnned
Aegtas
(Us387e 2 $las URUR 3 dalas Anwdnemuies 5 dalua / dUn)
CH 575 Thermal Behaviour of Raw Materials and Industrial 3 (2-3-5)

Materials

Prerequisite | None

Thermal behaviour of raw materials in glass, ceramics and metal
industries, ceramic sintering, glass melting, metallurgy smelting, heat treatment in
glass and metal and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 576 Microscopy for Industries 3 (2-3-5)

Prerequisite | None

Lisht microscope, interaction of electrons with the specimen,
scanning electron microscope, transmission electron microscope, energy-dispersive
X-ray spectrometry, a comparison with other techniques, case studies in application
of electron microscopy in research and industries, sample preparation, analysis of
microstructure of industrial materials by microscopy and laboratories corresponding
to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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(Us38e 2 Flus UFUR 3 dalas Anwidnenues 5 Galue / danm)
CH 577 Catalyst Technology 3 (2-3-5)

Prerequisite | None

Basic concepts of catalyst, rates and kinetic of catalytic reaction
catalyst design and selection, catalyst preparation and manufacturing, physical
characterization and examination of supported metal catalyst, acid and zeolite
catalyst and catalytic oxidation and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 578 Combustion Technology 3 (3-0-6)

Prerequisite | None

Fuel and combustion fuel, combustion fuel type and fuel testing.
Theoretical calculations of burning fuel including the apparatus, reaction of
combustion processes, heating values for burning fuel, analysis of out gases from
burning and the calculation of thermal energy balance before and after burning.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 579 Reactor design 3 (3-0-6)

Prerequisite | None

Concepts for reactor design, single-stage and multi-stage reactor

design, the operation of the reactor, characteristic of fluid for mass and energy.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 735 Chemistry of Catalyst 3 (2-3-5)

Prerequisite | As approved by program committee

Principle of catalyst in chemistry, type of catalyst, adsorption on
surface, chemical and kinetics of surface reaction, catalyst design, applications of
catalyst, laboratory catalyst; adsorption, crystal design and applications of catalyst.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 736 Solid State Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Crystal structure, chemical bonding in solid, crystal defect, magnetic
and optical properties, solid synthesis method, characterization of solid;
crystallography and diffraction techniques, spectroscopy technique and microscopy,
thermal analysis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH771 Experimental Design and Modeling 3 (2-3-5)

Prerequisite | None

Various types of experimental design based on probability and
statistical principles; application in research design; analysis of experimental results
and construction of mechanistic and empirical models and laboratories

corresponding to the topics

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)
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CH 772 Advanced Spectroscopy for Material 3 (2-3-5)

Characterization

Prerequisite | CH 331 Inorganic Chemistry 1 or as approved by program committee

X-ray absorption spectroscopy, materials characterisation using X-ray
absorption spectroscopy and their interpretation, solid-state nuclear magnetic
resonance, materials characterisation using solid-state nuclear magnetic resonance

and their interpretation and laboratories corresponding to the topics.

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)
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CH 773 Phase Transformations of the Industrial Materials 3 (3-0-6)

Prerequisite | CH 261 Physical Chemistry 1 or as approved by program committee

Thermodynamics, phase diagram of one-component system, phase
diagram of two-component system, phase diagram of three-component system,
interfacial diffusion and microstructure, solidification, diffusional transformations in
solids, diffusionless transformations in solids. (Lecture 3 hours Practice 0 hour Self-

study 6 hours / week)

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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(Us3ene 3 Flas UFUR 0 dalas Anwidnenues 6 Falua / danm)
CH 774 Advanced Thermodynamics for Industry 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Multicomponent systems, multicomponent phase equilibrium,
equilibrium in chemically reacting systems, heterogeneous equilibrium and Gibbs
phase rule, electrochemical processes, recent advances as applied to chemical
engineering problems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 775 Transport Phenomena 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Transport by molecular motion, transport in laminar flow or in solids,
equations of change, transport in laminar flow or in solids with two independent
variables, transport in turbulent flow, transport between two phases, transport in
large flow systems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
Al 776 wiAluladasanusanemy 3 (3-0-6)
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5783919 18
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CH 776 Surfactant Technology 3 (3-0-6)

Prerequisite | CH 361 Physical Chemistry 2 or approved by program committee

Synthesis of surfactants, type of surfactants, the process for surfactant
production, the application of surfactant, fundamental theories and principals of
surfactant and surfactants in daily life, the development of surfactants and

pollutions.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 526 Biochemical Instrumentation 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

This course presents the princles of modern biochemical instruments
such as cell separation and cell lysis, separation and analysis of organelles and
biomolecules using gel filtration, electrophoresis, ion exchange chromatography,
dialysis, high performance liquid chromatography, enzyme linked immunosorbent
assay. The application of biological insutruments in biochemical researchs.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 527 Biochemical Instrumentation Laboratory 1 (0-3-1)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Experiments to manipulate macromolecule. Techniques covered include chemical
techniques using biological samples, cell separation and cell lysis, separation and

analysis of organelles and biomolecules using biochemical and chemical

approaches.
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CH 547 Textile Chemistry Laboratory 1(0-3-1)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

Analysis of synthetic dye. Preparation of synthetic fibers, scouring and bleaching of
natural fibers and synthetic fibers. Dyeing of natural fibers and synthetic fibers.
Determination of dye content in dyed materials. Preparation of crease-resistant

fabrics.
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CH 548 Processing and Rheology of Polymers and Composites 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Rheology properties of polymers and composites. Theory of polymer
rheology during processing. Preparation of raw materials for polymer processing,
including techniques of polymer processing.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 549 Polymers and Composites Processing Laboratory 1(0-3-1)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Polymer processing involved commercial polymer and biomedical
polymer processing. Preparation of polymeric raw material for processing including

techniques of polymer processing.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 756 Green Chemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Processes and advantages of green chemistry, consciousness of
protecting and maintain everlasting good environment conditions, The applications
of green chemistry for research and industrial further works.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 757 Topics of Current Interests in Organic Chemistry 3 (2-2-5)

Prerequisite | As approved by program committee

Modern or current interesting topics in organic chemistry. Lecture or
discussion by specialist in organic chemistry area including research disscussion by

student.

(Lecture 2 hours Practice 2 hours Self-study 5 hours / week)
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CH 513

Analytical Spectroscopy

3 (2-3-5)

Prerequisite

CH 311 Instrumental Chemical Analysis or as approved by program

its applications. Study, investigation and analysis of specific errors encounter durin

the use of spectrometer. Atomic absorption and emission spectroscopy includin

Fundamental backgrounds for spectroscopic analysis. Beer’s law ang

luminescence spectroscopy.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)




ume.2 140

Tuaai
Al 513 MTATzAasaUnnsalnt 3 (2-3-5)
Fdeuniou | au 311 wBliesziduaiesdle wedlsurhmuanuiureuree1anse
HSulaveunAngns

wdniugIureITieneidaeiesionadninsalnd nguendesuas
nsuszendld msfinen neaeuilgmuagnsiienesiaunainadeuiinduainnsld
i3esaninsiiies exneuiinuoureiniuauninsalny evmeuindfaduanlvsalnd
ssgiuaeudanlnsalnd uasdfiRmsfiieado
(U358 2 Tl URUR 3 dalas Anwdnemuies 5 Falua / dUni)
CH 513 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Fundamental backgrounds for spectroscopic analysis, beer’s law ang
its applications, study, investigation and analysis of specific errors encounter durin
the wuse of spectrometer, atomic absorption spectroscopy, atomic emissior
spectroscopy including luminescence spectroscopy and laboratories corresponding t
the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 514 Separation Techniques for Analysis 3 (2-3-5)

Prerequisite: | CH 311 Instrumental Chemical Analysis or as approved by program

Qualitative and quantitative analysis by using chromatographic

methods such as gas chromatography, high performance liquid chromatography,

capillary electrophoresis, micellar electrophoresis, size exclusion chromatography
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and supercritical fluid chromatography. Applications and trouble shooting in various
types of chromatographic methods are included.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 514 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Qualitative and quantitative analysis using chromatographic methods
such as gas chromatography, high performance liquid chromatography, ion
chromatography, capillary electrophoresis, micellar electrophoresis, size exclusion
chromatography and supercritical fluid chromatography, applications and trouble
shooting in various types of chromatographic methods are included and laboratories

corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 712 Biosensors 3 (3-0-6)

Prerequisite | As approved by program committee

Properties of biosensors. Biological substances such as enzymes,
proteins, tissues, antibody, microorganisms and nucleic acid. Immobilization
methods and modified electrodes. Type of polymers such as conducting,
nonconducting, ion-exchange and redox polymers. The electrochemical, optical,

and other transducers such as thermal and piezoelectrics. The applications of

biosensor.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 712 Biosensors 3 (2-3-5)

Prerequisite | As approved by program committee

Properties of biosensors. Biological substances such as enzymes,
proteins, tissues, antibody, microorganisms and nucleic acid. Immobilization
methods and modified electrodes. Type of polymers such as conducting,
nonconducting, ion-exchange and redox polymers. The electrochemical, optical,
and other transducers such as thermal and piezoelectrics. The applications of
biosensor and theirs related laboratory.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 714 Mass Spectrometry and Combined System 3 (3-0-6)

Prerequisite | As approved by program committee

Principles in mass spectrometry, major ionization methods, mass
analyzers, mass detectors, ion fragmentation for structure elucidation, interpreting
of mass spectra, applications of gas chromatography-mass spectrometry and liquid
chromatography-mass spectrometry and its interfaces such as electrospray
ionization (ESI), atmospheric chemical ionization (APCI) and matrix assisted laser

desorption ionization (MALDI).

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 714 Mass Spectrometry and Combined System 3 (3-0-6)

Prerequisite | As approved by program committee

Principles in mass spectrometry, major ionization methods, mass
analyzers, mass detectors, ion fragmentation for structure elucidation, interpreting
of mass spectra, applications of gas chromatography-mass spectrometry and liquid
chromatography-mass spectrometry and its interfaces such as electrospray
ionization (ESI), atmospheric chemical ionization (APCI) and matrix assisted laser
desorption ionization (MALDI).

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 521 Advanced Biochemistry 1 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

The course focuses on advanced concepts of metabolism, stressing
the regulation and interdependency of pathways. In addition to deepening specific
understanding of catabolic and anabolic pathways and developing the ability to
analyze and predict metabolic effects. Photosynthesis, communication agent, the
cardiovascular, respiratory, lymphatic, digestive, urinary and reproductive systems
are also included. Secondary metabolites as well as biochemical toxicology that

pertain to human health and the environment are introduced.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 521 Biochemical Application in Agriculture 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Advanced concepts of plant and animal metabolism bioenergetics
photosynthesis carbon dioxide fixation nitrogen metabolism of secondary
metabolite fixation oxidative stress germplasm for animal and plant breeding
biochemical application for agriculture postharvest and agro-industry practical
learning in agricultural productivity biochemical analysis enzyme regulation in plant
and animal determination germplasm analysis agricultural  productivity
determination after postharvest and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 522 Laboratory Methods in Biochemistry 1(0-3-1)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Introduction to biochemical experimental methods of studying
natural products and properties of the biological molecules are designed. The
techniques include the separation, identification and characterization of

biomolecules for thiers application on natural product chemistry.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 522 Technologies of Protein and Enzyme 3 (3-0-6)

Prerequisite | As approved by program committee

The relationship of chemical structure and physical properties of
proteins and enzyme, enzyme kinetic and biochemical technique for preparation,
purification of proteins and natural enzymes from nature cell or recombinant DNA.
The application of proteins and enzymes in both of laboratory and industry scales.

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 523 Advanced Biochemistry 2 3 (3-0-6)

Prerequisite: | CH 325 Biochemistry 2 or as approved by program committee

This course introduces current topics in hormonal control and
physiology of pituitary, biochemistry of hormone and continues to explore
metabolic pathways and also provides a detailed examination of biochemical

information systems including the structure and chemistry of nucleic acids and
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examines the details of information flow. As well, the relationship between genetic
information and actual cell function is examined.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 523 Technology of carbohydrate and lipid 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Systematic approaches on the physical and chemical properties of
sugars and polysaccharides, fatty acids and other lipids, starch analysis, starch
production, starch fractionation, molecular structure analysis, modification of starch
and applications, extraction of total lipid, lipid analysis and lipid purification in
laboratory, industrial process of fat and oil extraction, oil refining process, quality
control, microbial and enzymatic modification of lipids, fats and oils utilization and

oleochemical industries.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)

59897397 4 (Wasuudasuadvn wazuiuuieaasugsneiyn)
Ll
AY 524 Lnguduedl 3 (3-0-6)

o

FdsAuneu | au 325 Fuadl 2 Wieleuwin muANueuveIe1AN IR URRYEU

NANEN

auAntnedaaivesemsfiddy Wen arslulawmse TWsiu iy
AT NFBET MITNUAAIAMAINILNTUINITTDDINIT L3ALATUINTT NTUTEEUNIL
malaruinig ndnnstestusazsnuilsalasuinig nsanwidediunauls wazn1si
nsdifnuludulnvuaiifiddy
(Us3818 3 Falas UFIR 0 Falua Anwshenues 6 9alus / dUnd)




ume.2 148

CH 524 Nutritional Biochemistry 3 (3-0-6)

Prerequisite: | CH 325 Biochemistry 2 or as approved by program committee

This course presents advanced biochemistry of nutrition including
carbohydrate, lipid, protein, vitamins and minerals. The course also introduces food
sources; recommended intake levels; biochemical role; mode of absorption,
transport, excretion; deficiency/toxicity symptoms and potential major public health
problems for each macro- and micro-nutrient. Emphasis on providing understanding
of research methodology in nutrition using the current literature in the field.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 524 Bioactive compounds 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Bioactive compounds from natural products. Major classes of
bioactive compounds from living organisms and non-living organism. Isolation,
purification and chemical structure determination. Mechanism of bioactive
compounds on physiology and biology of organisms. Toxicology pharmacology and
synthesis of natural bioactive compounds. Industrial, biotechnological and medical

applications.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)
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CH 525 Nutritional Biochemistry Laboratory 1 (0-3-1)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Advanced biochemistry of nutrition including carbohydrate, lipid, protein, vitamins
and minerals. Introduction of food sources; recommended intake levels; biochemical role;
mode of absorption, transport, excretion; deficiency/toxicity symptoms and potential
major public health problems for each macro- and micro-nutrient. Emphasis on providing
understanding of research methodology in nutrition using the current literature in the field

will also be discussed.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 525 Biochemical Instrumentation 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

The principles, theory, composition of modern biochemical
instruments and experiments of method and skill for biochemical instruments such
as cell separation and cell lysis, separation and analysis of organelles and
biomolecules using gel filtration, electrophoresis, ion exchange chromatography,
dialysis, high performance liquid chromatography, enzyme linked immunosorbent
assay. The application of biological insutruments in biochemical researchs and

laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 721 Advanced Biochemistry 3 3 (3-0-6)

Prerequisite | As approved by program committee

Learning method based on lecture and group participations in modern
molecular metabolism of biomolecule and its genetic control as well as their
abnormality. The new and advanced application technologies in biochemistry in

various areas.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 721 Advanced Biochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Learning method based on lecture and group participations in
modern molecular metabolism of biomolecule and its genetic control as well as
their abnormality, the new and advanced application technologies in biochemistry

in various areas.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 723 Technologies of Protein and Enzyme 3 (3-0-6)

Prerequisite: | As approved by program committee

The relationship of chemical structure and physical properties of
proteins and enzyme. Enzyme kinetic and biochemical technique for preparation,
purification of proteins and natural enzymes from nature cell or recombinant DNA.

The application of proteins and enzymes in both of laboratory and industry scales.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 723 Gene and genome 3 (3-0-6)

Prerequisite | As approved by program committee

Structure and properties of nucleic acid DNA replication transcript
translation and regulation gene and genome methodology gene expression and
regulation mutation DNA repair molecular cellular and population gene and

genome expression.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 724 Topics of Current Interests in Biochemistry 3 (2-2-5)

Prerequisite | As approved by program committee

Modern or current Interesting topics in biochemistry. Lecture or

discussion by specialist in biochemical areas including research disscussion by
student.

(Lecture 2 hours Practice 2 hours Self-study 5 hours / week)
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CH 724 Topics of Current Interests in Biochemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current Interesting topics in biochemistry, Lecture or

discussion by specialist in biochemical areas including research discussion by
student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 532 Reactions and Mechanism of Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Chemical kinetics and mechanism of inorganic reactions, ligand
substitution reactions on square-planar complexes, substitution reactions of
octahedral Werner-type complexes, oxidative addition and reductive elimination
and application to bio-inorganic chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 532 Reaction and Mechanism of Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Chemical kinetics and reaction mechanism of inorganic chemistry,
substitution reaction of square planar and octahedral complex, oxidation and

reduction reaction, substitution and elimination reaction, bioinorganic chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Principle and application of group theory and point group table to
determine the structure of solid inorganic compounds by infrared and Raman
spectroscopy. Applying the techniques of UV-visible, nuclear magnetic resonance
and X-ray spectroscopy including scanning and transmission electron microscopy to

characterize the solid inorganic compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (2-3-5)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Theoretical and practical group theory and point group for structural
determination of compound, characterization of inorganic molecule by
spectroscopy techniques; infrared, Raman, UV -visible, nuclear magnetic resonance,
X-ray diffraction and related spectroscopy, laboratory practical applications of
spectroscopy for inorganic compound.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 534 Organometallic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Structure and bonding of organometallic compounds, carbonyls
compounds, preparation and characterization of organometallic compounds with
various ligands, addition oxidation reaction, reductive reduction and insertion

reaction, application of organometallic compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 534 Organometallic Chemistry 3 (2-3-5)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Structure and chemical bonding of organometallic compound,
preparation and characterization of organometallic compound, additive oxidative
addition and reductive elimination reaction, insertion and elimination reaction,
applications of organometallic compound and laboratories corresponding to the

topics

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

5183977 4 (WaguuUastadvn uazuiuussateiureseiv)
]

AL 535 WPIlABRIALLTY 3 (3-0-6)

FJordasuneu | AN 333 LAlaTund 2 NI RULYIIAINAINULAUYIUVDI91915E

HSulnveunAnans




ume.2 156

nouilassasiuaziusyluailaesfiudu audfndidnnsednduay
Audundindnvesarsusznoulsdou nalnnisiinufisewazisnisdaunsisi
a15Usznaulreeshiuty

(Us3ene 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danmi)
CH 535 Coordination Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Structure and bonding theory in coordination chemistry, electronic
properties and magnetism of complexes, mechanism reactions and study of some

techniques in coordination compound synthesis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 535 Supramolecular Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Concepts in supramolecular chemistry, supramolecular interaction,
supramolecular design, solution host-guest chemistry, self-assembly, solid-state
supramolecular chemistry, applications in nanochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 536 Crystallography 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Fundamental of crystallography, fundamental of symmetry elements
in 2D and 3D structure, synthesis and growth of single crystal, crystallization
techniques, X-ray diffraction and characterization the structures of macro/micro

molecules and the structure bonding in molecules.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 536 Crystallography 3 (3-0-6)

Prerequisite | As approved by program committee

Principle and fundamental of crystallography, symmetry of crystal in
two and three dimensions, synthesis and growth of single crystal, crystallization
technique, X-ray diffraction, characterization the structure of macro and micro

molecules, chemical bonding in crystal.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 734 Topics of Current Interests in Inorganic Chemistry 3 (2-2-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in inorganic
chemistry fields. Lecture or discussion by expert inorganic chemist in related areas,
including research disscussion by student.

(Lecture 2 hours Practice 2 hours Self-study 5 hours / week)
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CH 734 Topics of Current Interests in Inorganic Chemistry 2 (2-2-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in inorganic
chemistry fields. Lecture or discussion by expert inorganic chemist in related areas,

including research disscussion by student.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 541 Polymer Synthesis 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Preparation of polymers by different reactions such as addition

polymerization, condensation polymerization and coordination. Mechanisms of
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polymerization reactions. Techniques of polymer preparation such as solution,

suspension and emulsion.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 541 Polymer synthesis and characterization 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science, IC 342 Polymer Science or

as approved by program committee

Synthesis of polymers by different reactions such as addition,
condensation and coordination polymerizations and their mechanisms. Techniques
of polymer synthesis such as bulk, solution, suspension and emulsion.
Characterization and analysis techniques of polymer such as Gel permeation
chromatography, Scanning electron microscopy, Infrared and Raman spectroscopies
and thermal analysis and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 542 Polymer Science Laboratory 1 (0-3-1)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Synthesis of polymers by different reactions and techniques.
Mechanisms of polymerization reaction. Characterizations of polymer and

determination of polymer properties.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 542 Properties of polymer and their analyses and testing 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Structures and morphologies of polymer, viscoelastic and relaxation,
solubility and electronic properties, thermodynamics and kinetics of polymer
transition, mechanical property of polymer and laboratories corresponding to the
topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 543 Physical Properties of Polymers 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Structures and morphologies of polymer. Viscoelastic and relaxation,
electrical property, thermodynamic and kinetic of polymer transition.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 543 Processing and Rheology of Polymers 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Rheology properties of polymers, theory of polymer rheology during
processing, preparation of raw materials for polymer processing, polymer additives,

including polymer processing technology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 544 Characterisation and Analysis of Polymers 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Chemical and physical characterization of polymers by spectroscopy,
chromatography and thermal transition methods. Analysis of chemical compositions

in polymers.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 544 Textile technology 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Important natural and synthetic fibers, synthesis of synthetic fiber,
spinning of natural and synthetic fibers and their physical and chemical properties,

weaving, printing; and mechanical and chemical finishings of textile.

(Lecture 3 hours Practice 0 hour Self-study 5 hours / week)
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CH 545 Textile Technology 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or as approved by program

committee

Sources of natural fibers, synthetic fibers. Preparation of synthetic
fibers. Fiber spinning. Chemical and physical properties of natural fibers and
synthetic fibers. Dyeing textile materials with synthetic dye and natural dye.
Finishings of functional fabrics, for example, crease resistance, water repellence,

aroma and anti-microorganism.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 545 Color chemistry and dyeing 2 (2-0-4)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Light theory of color relevance, color theory involving chemical
structure of molecule, mechanisms and thermodynamics of dyeing, class of dye,
determination of dye content and testing of dyed textile materials, including

applications of natural dye.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 546 Color Chemistry and Dyeing 3 (3-0-6)

Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Light theory of color relevance, color theory involving chemical
structure of molecule, mechanism of dyeing. Thermodynamic of dyes.

Determination of dye content, dye analyses and applications of natural dye.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 546 Textile Chemistry Laboratory 1(0-3-1)

Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Preparation of natural and synthetic fibers and synthetic fibers
before dyeing, dyeing of natural fibers and synthetic fibers with different classes of

dye, determination of dye content in the materials, finishing of textiles and testing.

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 744 Chemistry of Textile Industry 3 (3-0-6)

Prerequisite | As approved by program committee

Structure of natural fibers and synthetic fibers. Preparation of fibers

before weaving and dyeing. Whitening of textile materials. Finishings of functional
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fabrics, for example, crease resistant, flame retardant, water repellent and soil
release, anti-microorganism, UV protection and aroma textiles, anti-static textiles.
Techniques of textile finishing, for example, padding, sol-gel and micro-
encapsulation.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 744 Chemistry of Textile Industry 3 (2-3-5)

Prerequisite | As approved by program committee

Structure of natural and synthetic fibers, preparation of textile fiber
weaving and dyeing, whitening of textile materials, finishing of textile using
mechanical and chemical techniques, functional and technical textiles and

laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 746 Topics of Current Interests in Technology of Polymers 3 (2-2-5)
and Textiles

Prerequisite | As approved by program committee

Interesting and current topics or inventions in polymers or textile
technologies, for example, medical polymers, biopolymers, nanocomposites and

nanotextiles.

(Lecture 2 hours Practice 2 hours Self-study 5 hours / week)
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CH 746 Topics of Current Interests in Technology of Polymers 2 (2-0-4)
and Textiles

Prerequisite | As approved by program committee

Interesting of current topics or inventions in polymers or textile
technologies such as medical polymers, biopolymers, nanocomposites and

nanotextiles.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 551 Organic Reaction Mechanisms 3 (3-0-6)

Prerequisite | CH 451 Advance Organic Chemistry or as approved by program

committee

Concept of elementary reactions study the molecularity,
stoichiometry, predicting the chemical products and routes of degradation of organic
compounds by using isotopes to follow the reactions and rate determination step

reactions.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 551 Advanced organic chemistry 3 (3-0-6)

Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Concepts and classification of organic reaction mechanisms,
Principles for writing and proposing organic reaction mechanisms, Theory involving
mechanistic studies, Experimental design and methods of determining reaction

mechanisms, Factors affecting oreanic reaction mechanisms.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 552 Spectroscopic Characterisation of Bioactive Compounds | 3 (3-0-6)

Prerequisite | CH 351 Spectrometric Identification of Organic Compound or as

approved by program committee

Identification of bioactive compound by spectroscopy such as
infrared, ultraviolet and visible spectroscopy, proton and carbon-13 nuclear

magnetic resonance, two-dimension magnetic resonance and X-ray crystallography.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 552 Spectroscopic Characterisation of Bioactive Compounds | 3 (2-3-5)

Prerequisite | CH 351 Spectrometric Identification of Organic Compound or as

approved by program committee

Identification of organic compound by spectroscopy such as infrared,
ultraviolet and visible spectroscopy, one-dimension nuclear magnetic resonance
spectroscopy, two-dimension nuclear magnetic resonance spectroscopy, X-ray

crystallography and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

57893919 3 (WUaruwlasanuIunLlenn)
[GH

ALl 553 WAINERS T INYATUES 3 (3-0-6)

v
U | =

FdsAuneu | au 451 1ASBUVSETUEY nioIEUWINAINAIIINYEUTR IR UTER

NANERT

ABusnarsdunisuaznisiliuianiannineinsdanan leun iy
9aun3d amie uardnilifinszgndundeninvzia Tasdslasunlnnluayisouy
3Ny Msarin waznismnwan nsmlassairsvesasiiwenls nadeugvdvesasiien
I§fuides Wouuafids waduzds wasfuuuas nswdouarsisluana iefigat
NNl

(U338 3 $las URUR 0 talus Anwrdnemuies 6 Falua / dUn)
CH 553 Advanced Natural Products Chemistry 3 (3-0-6)
Prerequisite | CH 451 Advance Organic Chemistry or as approved by program

committee

Separation and purification of organic compound from bio-resources such as
plants, microorganisms, algae and marine vertebrate by chromatography and other
methods such as distillation, extraction and crystallization, identification of chemical
structure, activity of bioactive for fungi, bacteria, cancer and insect and total analysis

for identification.
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(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 553 Advanced Natural Products Chemistry 3 (2-3-5)

Prerequisite | CH 452 Natural Product Chemistry or as approved by program

committee

The chemistry of natural products, biosynthesis and chemical
synthesis of natural products, methods for analysis of phytochemicals, separation
and purification of organic compounds from natural products, identification of
chemical structure and bioactivity of natural products and laboratories

corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 554 Organic Drug Synthesis 3 (3-0-6)

Prerequisite | CH 451 Advance Organic Chemistry or as approved by program

committee

The preparations of medicinal organic compounds, the synthetic

mechanisms of representative drugs, structure-based and natural product-based
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design methods, asymmetric and stereoselective syntheses. Spectroscopic methods
for structure elucidation of synthesized products.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 554 Natural Product Synthesis for drug 3 (3-0-6)
Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Concepts for new drug development using knowledges of structure
activity relationship; synthesis or chemical modification of active drug to improve
stabilities and pharmacological activity.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 751 Advanced Organic Reactions and Syntheses 3 (3-0-6)

Prerequisite | As approved by program committee

Structure and organic reactions, intermediate compounds, reaction
mechanisms including polar reaction, free radicals reactions, oxidation-reduction

reactions and other reactions involving reaction mechanism.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 751 Advanced Organic Reactions and Syntheses 3 (2-3-5)

Prerequisite | As approved by program committee

Structure and organic reactions, intermediate compounds, the
following of reaction mechanisms such as polar reactions, free radicals reactions,
oxidation-reduction reactions and other reactions involving reaction mechanism, a
survey of modern synthetic reactions and mechanism, study on modern asymmetric
organic reactions, highly selective reactions, development and applications in

asymmetric synthesis and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 752 Modern Synthetic Reactions 3 (3-0-6)

Prerequisite | As approved by program committee

A survey of modern synthetic reactions and mechanism. Study on
modern asymmetric organic reactions, highly selective reactions, development and

applications in asymmetric synthesis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 752 Advances in Heterocyclic Compounds 3 (3-0-6)

Prerequisite | As approved by program committee

Concept of reactions and synthesis on heterocyclic compounds,
organometallic heterocyclic chemistry, biosynthesis and chemical synthesis of

heterocyclics in biochemistry, medicines and natural product.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 753 Advances in Heterocyclic Compounds 2 (2-0-4)

Prerequisite | As approved by program committee

Concept of reactions and synthesis on heterocyclic compounds,
organometallic heterocyclic chemistry, biosynthesis and chemical synthesis of

heterocyclics in biochemistry, medicines and natural product.

(Lecture 2 hours Practice 0 hour Self-study 4 hours/week)
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CH 753 Advanced Stereochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Advanced concept in stereochemistry, dynamic stereochemistry,
conformational analysis of acyclic, cyclic and heterocyclic molecules, effect of
conformations on reaction rates, types of stereoselective in organic reactions and

asymmetric synthesis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 754 Advanced Stereochemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Advance concept in stereochemistry, dynamic stereochemistry,
conformational analysis of acyclic, cyclic and heterocyclic molecules, effect of
conformations on reaction rates, types of stereoselective in organic reactions and

asymmetric synthesis.

(Lecture 2 hours Practice 0 hour Self-study 4 hours/week)
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CH 754 Organometallic Compounds in Organic Synthesis 3 (3-0-6)

Prerequisite | As approved by program committee

Structures and mechanism, the eighteen electron rule and oxidation
state, organometallic compounds in organic synthesis of complex molecules and

biological active compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 755 Marine Natural Products 2 (2-0-4)

Prerequisite | As approved by program committee

Biosynthesis of secondary metabolites of aromatic terpenoid, alkaloid
of marine natural products, including utilization of label isotope technique for
marine natural products. Identifications of chemical structure of secondary
metabolites. Roles and functions of secondary metabolites in human life, ecolosgy,

and applications of secondary metabolites in medicine, agriculture and industry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours/week)

Toaad

AL 755 ganuaulanawalidunsd 3 (3-0-6)

A 1U9AUNDU mum’mLﬁmawmaWmiéﬁ%ﬁmawé’ﬂqm

wdefitraulauasiiuateniosunulndluaiviafidunis ussenende
aAUselaeTnadsunsanidannudiuigludusig wavniseduseainnishuaiives
UnAn®I
(Us387e 3 $las URUR 0 dalus Anwdemuies 6 Halua / dUn)
CH 755 Topics of Current Interests in Organic Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Modern or current interesting topics in organic chemistry. Lecture or
discussion by specialist in organic chemistry area including research discussion by
student.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 561

Advanced Physical Chemistry 3 (3-0-6)

Prerequisite

CH 363 Physical Chemistry3 or as approved by program committee

Kinetics theory of gas, thermodynamics Gibb’s free energy and

equilibrium, thermodynamic of solution, phase equilibrium, electrolyte solution and
electrochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 561

Chemical Kinetics 3 (3-0-6)

Prerequisite

CH 363 Physical Chemistry3 or as approved by program committee

thermodynamic  of

Kinetics theory of gas, thermodynamics Gibbs free energy and equilibrium,

solution, phase equilibrium, electrolyte solution and

electrochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 562 Chemical Kinetics 3 (3-0-6)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Rate of reaction, mechanism of elementary, Arhenius’s law, activated
complex theory. Kinetic theory of gases, catalysis and enzyme reactions. Treatment

of data, deduction of mechanisms of complex reactions.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 562 Chemical Kinetics 3 (2-3-5)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Rate of reaction, mechanism of elementary reaction, Arrhenius’s law,
activated complex theory, kinetic theory of gas, catalysis and enzyme reactions, data
treatment and deduction of complex reaction mechanism and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 564 Quantum Chemistry 3 (3-0-6)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Theory of quantum and classical, Schrodinger wave equations, theory
of perturbation. Electron structure of atom, Theory of molecule, molecule consists
of 2 atoms, atomic structure, proximate method, application spectroscopy and

photometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 564 Quantum Chemistry 3 (3-0-6)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Theory of quantum and classical, schrodinger wave equations, theory
of perturbation, electron structure of atom, theory of molecule, molecule consists
of 2 atoms, atomic structure, proximate method, application spectroscopy and

photometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)




ume.2 178

5797397 4 (UABULUAIITUIUNUILAN LAZAIBSUIYSI8IYN)

G
AL 565 Aneeansuluwazmalulagunluniaadl 3 (3-0-6)
Fysduney | AY 363 LATIINTENE 3 NSaLAgUMIAINANULTAUYDUYDI91156UTLIN

NANGNS

Wemansurluniaeil alulaguiluniaail Msdunsiziiagnism
dnwaglanzvesianuuiaunlulaoiaiondnaisdanunsnlafiines ndosganssail
SiannsouLUUdeINTIA Laskuudeiu Wudu n1suszgnd waznisululdlunis
whdamvesdanvunauily

(Us388 3 Falus Anwdemuies 6 42l / dUai)

CH 565 Nanoscience and Nanotechnology in Chemistry 3 (3-0-6)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Chemical nanoscience and nanotechnology, synthesis and
characterization of nanomaterials by X-ray diffractometer (XRD), scanning electron
microscope (SEM), transmission electron microscope (TEM). Application and

utilization for solving problem of nanomaterials.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Nanoscience and nanotechnology in chemistry, synthesis and
characterization of nanomaterial by X-ray diffractometer, scanning electron
microscope and transmission electron microscope, application of photocatalyst
nanomaterial for degradation of organic compounds from environmental, petroleum
industry, textile industry and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 761 Colloid Chemistry and Surface Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Fundamental principles of colloid chemistry, surface chemistry,
electrokinetic phenomena, adsorption at different interfaces and application of
these principles to heterogeneous catalysis such as liquid-liquid, solid-gas and solid-

liquid interface.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 761 Colloid Chemistry and Surface Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

Fundamental principle and phenomena of colloid and surface
chemistry, adsorption study of liquid-liquid, solid-gas and solid-liquid interfaces for

heterogeneous catalysis application and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 764 Topics of Current Interests in Physical Chemistry 3 (2-2-5)

Prerequisite | As approved by program committee

Modern or current interesting topics in physical chemistry. Lecture or
discussion by specialist scientists in classical and novel theories of physical chemistry

area including research disscussion by student.

(Lecture 2 hours Practice 2 hours Self-study 5 hours / week)

s

AL 764 Fdefiuraulayaeidiiand 2 (2-0-4)

FUsduneu | mMuANUTILYeUTEID19138KS URATOUNENENT

wdefiiuatendedunulniuasiiaulaluaviaiidediand nsussens
vioefuselaetnivetmansifanudngluasdureaafiBeiland wazniseivsie
MNNTANYIAUATIVOIUNANE
(U338 2 $las URUR 0 talas Anwrdnemuies 4 4alua / dUni)

CH 764 Topics of Current Interests in Physical Chemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current and interesting topics in physical chemistry, lecture
or discussion by specialist scientists in physical chemistry and research discussion by

student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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A. NAUIUNNUWLHLNS LUINTAISIVINITILAVUIUNYIR

1. N. Taokaenchan, T. Tangkuaram, P. Pookmanee, S. Phaisansuthichol, S.

Kuimalee and S. Satienperakul,

Enhanced

electrogenerated

chemiluminescence 1 of tris(2,2-bipyridyUruthenium(ll) system by L-

cysteine-capped CdTe quantum dots

and its

application for

the

determination of nitrofuran antibiotics, Biosensors and Bioelectronics. 66

(2015) 231-237.

N. Taokaenchan,

R. Puntharod, T. Tangkuaram, P. Pookmanee, S.

Phaisansuthichol, S. Sangsrichan and S. Satienperakul, Specific speciation of
As(liDand  As(V) in a
chemiluminescence system, Journal of Flow Injection Analysis. 31 (1) (2014),
27-37.

queous solution by a split micro fluidic
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. L. Shayne T. Alamo, T. Tangkuaram, and S. Satienperakul, Determination of
sulfite by pervaporation flow injection with amperometric detection using
copper hexacyanoferrate-carbon nanotube modified carbon paste
electrode, Talanta. 2010, 81, 1793-1799.

T. Tangkuaram, C. Ponchio, T. Kangkasomboon, P. Katikawong and W.
Veerasai, Design and development of a highly stable hydrogen peroxide
biosensor on screen printed carbon electrode based on horseradish
peroxidase bound with gold nanoparticles in the matrix of chitosan,
Biosensors and Bioelectronics. 2007, 22, 2071-2078.

. T. Tangkuaram, J. Wang, M. C. Rodriguez, R. Laocharoensuk, and W.t
Veerasai, Highly stable amplified low-potential electrocatalytic detection of
NAD+ at azure-chitosan modified carbon electrodes, Sensors and Actuators
B. 2007, 121, 277-281.

J. Wang, T. Tangkuaram, S. Loyprasert, T. Vazquez-Alvarez, W. Veerasai, P.
Kanatharana and P. Thavarungkul, Electrocatalytic detection of insulin at
RuOx/carbon nanotube-modified carbon electrodes, Analytica Chimica Acta.
2007, 581, 1-6.

D. Lu, A. Cagan, R. A. A. Munoz, T. Tangkuaram and J. Wang, Highly sensitive
electrochemical detection of trace liquid peroxide explosives at a Prussian-
blue ‘artificial-peroxidase’ modified electrode, Analyst. 2006, 131, 1279-
1281.

J. Q. Gerlach, T. Tangkuaram, V. P. Bhavanandan, J. T. La Belle, J. Wang, L.
and Joshi, Sensitive and rapid electrochemical bioassay of glycosidase
activity, Glycobiology. 2006, 16 (11), 1155-1155.

T. Tangkuaram, J. Q. Gerlach, Y. Xiang, A. N. Kawde, Z. Dai, V. P.
Bhavanandan, J. T. La Belle, W. Veerasai, L. Joshi and J. Wang, Sensitive and
rapid electrochemical bioassay of glycosidase activity, Analyst. 2006, 131,
889-891.

10.S. Chaiyasith, T. Tangkuaram and P. Chaiyasith, Electrocatalytical of

chlorophenoxycarboxylic acids at a protoporphyrin IX cobalt(lll) chloride
modified ¢lassy carbon electrode, Jounal of Electroanalytical Chemistry.
2005. 581, 104-110.
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4. HAITUALNNUNLHELNS LUIFESIVINITTZAUYIR

1. A. Rukkajeekuln, S. Taweemanoon, S. Kongchey, T. Tangkuaram and A.

Preechaworapun, Amperometric determination of Nitrite on a pencil carbon
electrode using K4Fe(CN)s mediator, Journal of Srinakharinwirot University.
Vol. 3 Suppl. 1 (Jan. 2011) p. 1-6.

A. Preechaworapun, T. Tangkuaram and O. Chailapakul, Electrochemical
oxidation of 2-mercapto ethanesulfonic acid by Cu nanoparticles-modified
boron-doped diamond electrode, NU Science Journal 2009; 6(S1): 36-42.

2. NANUIILINUNHEWNT I UNUTTYNIYINTTLAUYIALATUIUIYA

1.

N. Inngam, A. Chitbuengphrao, T. Tangkuaram and A. Preechaworapun,
Ampermetric flow injection analysis for hydrogen peroxide determination at
gold nanoparticle modified pencil carbon electrode, Proceeding in
PACCON2015. King Mongkut’s University of Technology Thonburi. P. 70-72.
Year 2015.

S. Singse, S. Thomporn, A. Chitbuengphrao, T. Tangkuaram and A.
Preechaworapun, Pencil carbon electrode modified silver nanoparticles for
determination of nitrite and nitrate, Proceeding in PACCON2015. King
Mongkut’s University of Technology Thonburi. P. 73-76. Year 2015.

S. Thomporn, S. Singse, A. Chitbuengphrao T. Tangkuaram and A
Preechaworapun, A differential pulse amperometric nitrite determination on
AuNPs modified pencil carbon electrode, Proceeding in PACCON2015. King
Mongkut’s University of Technology Thonburi. P. 77-80. Year 2015.

T. Ouiram, A. Preechaworapun and T. Tangkuaram, Development of
chemical sensor for hydrogen peroxide detection by gold nanowire and
chitosan crosslinking carbon nanotube modified glassy carbon electrode,
Proceeding in PACCON2015. King Mongkut’s University of Technology
Thonburi. P. 51-54. Year 2015.

W. Moonla, A. Preechaworapun and T. Tangkuaram, A novel nonezymatic
hydrogen peroxide sensor based on poly(o-phenylenediamine) film and
nickel ferrite nanoparticles coated glassy carbon electrode, Proceeding in
PACCONZ2015. King Mongkut’s University of Technology Thonburi. P. 47-50.
Year 2015.

P. Kirasamuttranon, A. Preechaworapun and T. Tangkuarum, The
development of glucose biosensor using gold core platinum shell

nanoparticles implanted chitosan-carbon nanotube system, Proceeding in
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The 2nd Regional Symposium on. Biosensors, Biodiagnostics and Biochips
(ASEAN+ 2013). Maefa Luang University, P. 21 — 23. Year 2013.

N. Wiengseema, A. Preechaworapun and T. Tangkuaram, Development of
chemical sensor for determination of cadmium in sesame oil based on the
bismuth and nanotechnology, Proceeding in The 2nd Regional Symposium
on. Biosensors, Biodiagnostics and Biochips (ASEAN+ 2013). Maefa Luang
University, P. 14-16. Year 2013.

J. Kitikul, A. Preechaworapun, P. Pookmanee, S. Satienperakul and T.
Tangkuaram, Development of glutamate biosensor based on immobilized
glutamate oxidase on the chitosan cross linked with carbon nanotube
modified gold nanowire, Proceeding in PACCON2013. P. 125 - 128. Year 2013.
N. Inngam, K. Pinwattana, T. Tangkuaram and A. Preechaworapun, A low
cost of square wave voltammetric nitrite determination on a gold
nanoparticle modified pencil carbon electrode, Proceeding in PACCON2012.
P. 1-3. Year 2012.

N. Taokaenchan, T. Tangkuaraml, P. Pookmanee, and S. Satienperakul,
Microfluidic chemiluminescene deivece for arsenic (lll) determination in Thai
traditional herbs, Proceeding in PACCON2012. P. 42-45. Year 2012.

A. Promminta, T. Pojanagaroon, S. Liawruangrath, T. Tangkuaram and S.
Satienperakul, Amperometric biosensors based on
Nafion®/AuNP/GOx/PANiI/MnO, modified carbon paste electrode for glucose
determination, Proceeding in PACCON2011. P.56-58. Year 2011.

S. Neamyai, A. Chitbuengphrao, A. Preechaworapun and T. Tangkuaram,
Electrochemical characterization of four difference screen-printed electrods
and its application for determination of nitrate, Proceeding in PACCON 2009,
P. 48-50. Year 2009.
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A. Hanuddeiinuiimeunslunsasivinisseauuuied

1. P. Pookmanee, I. Phiwchai, S. Yoriya, R. Puntharod, S. Sangsrichan, J. Kittikul,
and S. Phanichphant (2015), The Photocatalytic Degradation of Methomyl
over TiO, Nanopowder Prepared by the Low Temperature Solvothermal,
Route Materials Science Forum, 804, 209-212.

2. N.Taokaenchan, R. Puntharod, T. Tangkuaram, P. Pookmanee,S.
Phaisansuthichol, S. Sangsrichan and S. Satienperakul (2014), Specific
speciationof  As(llland  As(V)in  aqueoussolution by a  split

microfluidicchemiluminescence system, J. Flow Injection Anal.,31(1)27-3.
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N. Panyoyai, T. Wongsiriamnuay and S. Sangsrichan (2010), Applied a Closed-
Loop Oscillating Heat-Pipe Heat Exchanger to Increasing Oil Yield in Pyrolysis
Process, Energy Research Journal 1 (1) 42-46.

4. HAITUALNNUNHNE NS TUINTEITIVINTTTLAUIR

1.

N. Taokaenchan and S. Sangsrichan (2010), HPLC-Fluorescence detection
method for quantitative determination of tetracycline antibiotic residues in
honey, NU Sci. J. 2, 147-155.

S. Sangsrichan and R. Ting (2010), Antioxidation and radical scavenging
activities and tyrosinase inhibition of fresh tea leaves, Camellia sinensis, Sci.
J. Ubu. 1, 76-81.

B. Pawin and S. Sangsrichan (2009), Comparison of the antioxidant activity
of pickled tea (Camillia sinensis var. assamica) extract with that of other tea,
NU Sci. J. 1, 11-21.

H. Ninsonti, S. Sangsrichan, W. Kangwansupamonkon, S. Phanichphant and P.
Pookmanee (2009), Journal of Microscopy Society of Thailand, 23(1), 91-94.
N. Taokaenchan and S. Sangsrichan (2008), Determination of tetracycline
antibiotic residues in honey samples collected from northern part of
Thailand, KMITL Sci. J. 2, 18-25.

S. Sangsrichan and W. Wanson (2008), The antioxidant capacity of honey
samples collected from northern part of Thailand, KMITL Sci. J. 2, 59-64.

3. NAUILNNNANE NS IUNUTTYNTVINTTLAUYIALAZUIUIYA

1.

A. Rungrode and S. Sangsrichan, Flavour components in frozen Annona fruit
pulp by GC-MS, “ICIRD, ChiangMai” 7-9 August 2013.

S. Sangsrichan, W. Tiangkratoke and S. Pinkam,“Antioxidation and radical
scavenging activities and tyrosinase inhibition of pyroligneous acid from
longan wood, Dimocarpus longan”,“PACCON2010”, Ubonratchathanee, 21-
23 January 2010.

S. Sangsrichan and R. Ting,“Antioxidation and radical scavenging activities
and tyrosinase inhibition of fresh tea leaves, Camellia sinensis”,
“PACCON20107, Ubonratchathanee, 21-23 January 2010.

R. Ting and S. Sangsrichan, “Pesticide analysis in black tea, Assam tea and
Oolong tea using gas chromatography-electron capture detector”, 36"
Congress on Science and Technology of Thailand (STT36) Baitec, Bangkok,
26-28 October 2010.
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B. Pawin and S. Sangsrichan, “Comparison of the Antioxidant Activity of
Pickled Tea (Camellia sinensis var. assamica) Extract with that of Other
Teas”, PACCON2009, Phitsanulok, 14-16 January 2009.

N. Chaisawvong and S. Sangsrichan, “Antioxidant and radical scavenging
activity of herbal medicine samples”, Proc. Int.

Conf. on “PACCON2009”, pd2-44, Phitsanulok, 14-16 January 2009.

N. Taokaenchan and S. Sangsrichan,“HPLC-Fluorescence Detection Method
for Quantitative Determination of Tetracycline Antibiotic Residues in Honey”,
PACCONZ2009, Phitsanulok, 14-16 January 2009.

R. Manu and S. Sangsrichan, “Evaluation of antioxidation and radical
scavenging activities in pyroligneous acid samples”, Proc. Int. Conf. on
“PACCON2009”, p.51-53, Phitsanulok, 14-16 January 2009.

S. Sangsrichan and A. Pawirat, “Antioxidant properties tyrosinase inhibition
and major components of fresh and roasted longan seed extracts by using
high performance liquid chromatography”, 35" Congress on Science and
Technology of Thailand (STT35) Bangsaen, Chonburi, 15-17 October 2009.
S. Sangsrichan, T. Daanjittisiri, P. Duangnil and V. Meeammart, “Quantitation
of gallic and ellagic acids, total phenolic content and their antioxidant
activities from longan, lichee and tamarind seed extracts”, PACCON2009,
Phitsanulok, 14-16 January 20009.

S. Sangsrichan and I. Suksorn, “Effect of solvent extraction and
ultrasonication on catechins obtained from pickled Camellia sinensis var.
assamica”, The 13" Asian Chemical Congress, Shanghai, China 14-16
September 2009 (oral)

A. Chaisawvong, C. Chantanu and S. Sangsrichan,“Simple Extraction For The
Determination Of Chloroform impurity in Tonic Medicine by Using Gas
Chromatography p-Electron Capture Detector”, 34" Congress on Science
and Technology of Thailand (STT34) Bangkok, 31 October - 2 November
2008.

N. Taokaenchan and S. Sangsrichan,“Determination of Tetracycline
Antibiotic Residues in Honey Samples Collected From The Northern Part of
Thailand by High Performance Liquid Chromatography”, 34" Congress on
Science and Technology of Thailand (STT34) Bangkok, 31 October - 2
November 2008.
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. l. Suksorn and S. Sangsrichan, “Evaluation of Free Radical Scavenging of
Pickled Tea (Camellia sinensis var. Assamica) Extract”, in Proc. Int. Conf. on
“PACCON2008”, p.80-85, Bangkok, 30 January-1Febuary 2008.

W. Wanson and S. Sangsrichan,“Evaluation of Antioxidative Properties and
Heavy Metal Content Analysis of Honey Samples Collected in The Northern
Part of Thailand”, 34" Congress on Science and Technology of Thailand
(STT34) Bangkok, 31 October - 2 November 2008.

S. Sangsrichan and D. E. Games, “Determination of fatty acids in soils by
LC/MS using derivatisation”, BMSS Annual- York, 4-7 September 2005.

S. Sangsrichan and D. E. Games, “Derivatives of carboxylic acids for LC-MS”,
BMSS Annual- Derby, 5-8 September 2004.

S. Sangsrichan and M. Rayanakorn, "Use of Kovats Retention Indices for
Identification of Components in Gasoline", 1% PERCH Annual Scientific
Conference, Pattaya, Chonburi, 12-15 May 2002.

M. Rayanakorn, S. Sangsrichan and P. Kitsawatpaiboon, "Use of Retention
Indices in Capillary Gas Chromatography for Identification of Gasoline
Components in  Environmental Samples", World Chemistry Congress
Incorporating 38" IUPAC Congress and 9th Asian Chemistry Congress,
Brisbane, 1-6 July 2001.

S. Sangsrichan and M. Rayanakorn, "Use of Kovats Retention Indices for
Identification of Components in Gasoline", 26™ Congress on Science and
Technology of Thailand, Bangkok, 18-20 October 2000.

S. Sangsrichan., Rujiralai, T. and Liawruangrath, S., “Determination of Lead
in Freckle Creams by Flame Atomic Absorption Spectrophotometry”, 25™
Congress on Science and Technology of Thailand, Phitsanulok, 21-22
October 1999.

R. Somsunan, N. Suebsanit, S. Sangsrichan, R. Nuysin and T. Siriwittayakorn,
Water Absorption Properties of Poly(2-hydroxyethyl methacrylate),
Poly(Vinyl Acetate) and their Blends, in Proc. Int. Conf. On “Materials
Technology: Recent Developments and Future Potential”, Chiang Mai,
Thailand, January, 1997.



ume.2 190

3.1 Jo-uwana WNOIMN AR TALATA

Mrs. Arunee Kongdee Aldred

muvdadagiy 599MEnsansy
SOIAMUAAMEINYIFNERNS N8BT USNNTIVINIG

suvslundngns  813158UsEdmanans

anuiivine ANLINYIFNEAS  UWTINEIEBLUY  FUANURNNT BLNBEUNTIY
Jaiadeslud 50290

Inséwit/lnsans  053-873807

E-mail arunee.k@mju.ac.th, akongdee@hotmail.com

3.2 Uszaman1sAnen

Uiid15a AN1TANE GRgNY Useine
2547 Dr.rer.nat (Textile Chemistry) University of Innsbruck | Austria
2540 | . (ANerA1ans wedlues) UMINYENRANR lny
2536 | .U (1pd) UNINGRYVOULAY Iy

3,3 Uszaunsalfitigadestiunsuimsanudsenanmelunazaneusnyseme
n. 81913 INsATANUTIUIYRLAY
- MswsEuLaEIAERmeaNTRR LAY
- MsiauEuluLazddenss TN

9. NINUIATINITIAY

Ysu a3t unaanuIdY qulsznn
Useua ()
2558 nsvansIInddensssuvfvesinineuaril | gnenivenmans 320,000
il \AsevuNAUile
2558 nsuandulnudinetnasduludnananniey | @me. (w30 94,270
Twaivdedia mawmie) lasing
[TAP
2557 NINAALATNAGDUNTEATHIINEINTNY wmIngaeualy 280,000
ihin (NUgANYL)
2557 nsNdaeIueavINIUaDNN N Utmwalad  meavlil 30,000
Ju 919
2557 NsATELATALTRNSHUEDTLaULNSN AMEINGFNERNT 5,000
Tudlundnamelilasuadgaussyansainn | umnInerdowily
Tutlpawmin



mailto:arunee.k@mju.ac.th

UAD.2 191

Uau it dy WNRIUIY sulsEana

Useua (v )

2556 nswatalilasuaugateusalgamdulunts | dinvuenenisnis 160,000
ussyansanmayulwsowIoudmeand ANANY IR
fiunsiudonundise

2556 nsideuasauIamsimnvandmsusn | aanduisouassiaun 347,000
\Fuansafauazintuneussmeiieriuning ﬁuﬁqa
pran @ mS U lUNmLRERS T enSYe | (9IANITUATL)

2553 Finishing of cotton fabric with silk waste | d1tinauAEN1INg 47,000
using pad-dry-cure technique qmﬁﬂmm\ﬁﬂa

(assnsuanilaen
yAaINILaztinAny
Inefiudsswmeoy

giaaguusidilas)

2553 guieraliiusslulasunuyavesansadnan | Angdnermans 100,000
avuiiolauuas @ 1) WINERIuLlY

2552 R e T R e I E G L CRE dinaunaamu 80,000
dousssumAanUaenyiuiiy atiuayunidy

(A9 IRPUS)

2552 Msmnuseniedulenuafieanaisare dinaunamu 165,000

anulnsiemeadaouuaUgaty AUAYUIWIRY/
AMEINGFNERS
(lAsensnuide
W UR @n7.)

2552 NAYBIIUINBYN AT sAeenluTiiise dridnaunaavu 80,000
@I NUeeddonsITUYIA atuayunuidy

(msan1s IRPUS)

2551 msl,ﬁm&amﬁﬂlm: NsPauAIEEN | @, (n3eU Y 136,400
sysumnasmsinaudRifausienduen | mawile) Tasinis
nayulnIsIIUYIR ITAP

2551 msUsuUzsRnmihisnmseursleson | ame. (wiptne 108,900
iensthnguuldln mMawmile) 1asing

[TAP

2551 nsENANAMUADLAYRIEnDnlITRaNTSY | @, (ST 76,000

NEN mawmile) lasenis
[TAP

2550 MILfiLAUAVUR DN NLAZLEALANTDE driinaunaayu 70,000

fousssumAMEUNUTUNDILAUILALNTS AluAuuUIdY

faumawatinsansiladn

(As9n15 IRPUS)




UPa.2 192
Uau it dy WNRIUIY sulsEana
Uszae (v )
2550 mAnneilasiaiegnuwesdulodyuedl | dinnunemu 70,000
HIunsyuunIsHankayMsyindumemalln | aduayunuide
dusalvaonagiulasinivngi (lA33n13 IRPUS)
2548 nsssuudaudivgndsiidnsdeules | ame. (a3ete 200,000
Tuanauite iy Yan g Mawile)
2548 N19RTI9@RUANBUTLANIZLALILATIZY | d1nnunemu 480,000
dlsenauvettnulng atuayun1sITy
2548 Impregnation of silk sericin in polyester | Venture Business 128,000
using supercritical fluid carbon dioxide Laboratory, Fukui
University, Japan
2548 Effect of alkalis treatment on physical | Christian-Doppler 147,000
properties of resin finished lyocell fabrics | Laboratory for
cellulosics,
University of
Innsbruck, Austria
2548 msmﬁmLé’ﬂﬂiﬁﬂ%ﬂﬂzﬂ%ﬂyLﬁaiﬁl,é’uia UMINYFBWILD 60,000
fAnuudauss
2547 nsldusslovdanlunlneifietdudqu Audnalulaglany 200,000
Usznauludansnwiuinueg WAL ARV

. NAUIFYNNUNERNS TUNTEITIVINITILAVUIUIBIRA

1.

T. Hori and A. Kongdee, Dyeing of PET/co-PP composite fibers using
Supercritical carbon dioxide, Dyes and Pigments 163-166 (2014) 105.

2. J.Ketvaraporn. and A. Kongdee, A study of microcapsules containing Psidium

Guajava Leaf Extract for antibacterial agent on cotton fabric, International

journal of chemical engineering and applications 27-31 (2014) 7/1.

3. A. Kongdee., M. Manian., M. Leninger and, T. B. Schlangen, Alkali pre-

treatment and resin finishing of lyocell-effect of NaOH pretreatments, Journal
of Applied Polymer Science 2898-2910 (2010), 115.
4. A. Kongdee, T. Bechtold, Influence of ligand type and solution pH on heavy

metal ion complexation in cellulosic fibres: model calculations and
experimental results, Cellulose 53-63 (2009) 16.
5. A.Kongdee, S. Okubayashi, M. Tabata and T. Hori, Impregnation of silk sericin

into polyester using supercritical carbon dioxide, Journal of Applied Polymer
Science 2091-2097 (2007) 105.



Ume.2

6.

10.

11.

12.

193

A. Kongdee and N. Chinthawan, Modification of cotton fibers with sericin
using non-formaldehyde released crosslinking agents, Research Journal of
Textile and Apparel 18-26 (2007) 11(3).

A. Kongdee, T. Bechtold, Complexation of Fe(lll) ions in cellulose fibres —-New
aspects of the catalytic damage of cellulose fibres in bleach processes,
AATCC Review. 30-34 (2005)

A. Kongdee, T. Bechtold and L. Teufel, Modification of cellulose fibre with
silk sericin, Journal of Applied Polymer Science. 1421-1428 (2005) 96.

A. Kongdee, T. Bechtold., E. Burtscher, M. Scheinecker, The influence of
wet/dry treatment on pore structure — the correlation of pore parameters,
water retention and moisture regain values, Carbohydrate Polymers 39-44
(2004) 57/1.

A. Kongdee and T. Bechtold. In-fibre formation of Fe(OH); — A new approach
to pigment coloration of cellulose fibres, Dyes and Pigments 137-142 (2004)
60.

A. Kongdee and T. Bechtold., Complexation of Fe(lll) ions in cellulose fibres
— A fundamental property, Carbohydrate Polymers 47-53 (2004) 561.

A. Kongdee, T. Bechtold., E. Burtscher and M. Scheinecker. Inverse size
exclusion chromatography - a technique of pore characterization of textile
materials, Lenzinger Berichte, 96-101 (2003) 82.

o/

4. NAUIVLNNUWLNELWS LUINTEITIVINITTLAUBR

1.

A. Paphonngam, A. Kongdee and K. Buttaraj., Encapsulation of Acorus
calamus Linn. extract by polyurethane microcapsules, Science Journal
Ubonratchathani University 12-16 (2011) 1.

3. NAUINNNANE NS UNUTTYNTVINTTLAUYIALAZUIUIYA

1.

J. Ketvaraporn, and A. Kongdee, Preparation of Microcapsules Containing
Sapindus rarak DC. Extract, In Proceedings of Macro 2014: Environmentally
Benign Polymers. (2014) 76.

S. Kosawatthakun, M. Nakpathom and A. Kongdee , Utilization of silk waste
for chemical modifying cotton fabric. In Proceedings of Pure and Applied
Chemistry International Conference 2014.

A. Kongdee and T. Hori, Dyeing of PET/co-PP composite fibers using carbon
dioxide fluids. Le Meridian, Chiang Mai Thailand. In Proceedings of

Interdisciplinary Research and Development in Asean Universities 2013.



Ume.2

10.

11.

12.

13.

14.

194

A. Kongdee and N. Tima, Properties of cotton fabric surface modified with
silk fibroin using microwave technique. In Proceedings of International
Istanbul Textile Congress Innovative and Functional Textiles 2013.

K. Chaisen and A. Kongdee, Effect of crosslinking agent concentration on size
of chitosan particles prepared from atomization technique. In Proceedings of
The 3rd Polymer conference in Thailand 2013.

N. Tima and A. Kongdee, Microwave assisted modification of cotton fabrics
using fibroin silk protein. The 3rd Polymer conference in Thailand.
Pathumwan Princess, Bangkok, Thailand. In Proceedings of Polymer Society
of Thailand 2013.

H. Jitthan and A. Kongdee, Preparation of some microcapsules containing
geranium essential oil. In Proceedings of The 38th congress on science and
technology of Thailand 2012.

A. Kongdee, W. Chockbundit and A. Saengsorn, Influence of shell number on
capacity of microcapsules containing fragrance. In Proceedings of The Fiber
Society Spring Conference 2012.

W. Chockbandit and A. Kongdee, Effect of sodium dodecyl sulphate
concentration on size of melamine-formaldehyde microcapsules. Paccon
2012. The Empress Hotel. ChiangMai. Thailand. In Proceedings of In
Proceedings of Paccon Pure and Applied Chemistry International Conference
2012.

A. Kongdee and A. Paphon-ngam, Finishing of functional cotton fabrics for
antibacterial property. luuNAMUTINENVDIUYTEYUIVINTIATINTNUITY
UeIe @, aunivemaasiazinalulad 2554,

A. Kongdee and S. Klongkarn, Utilization of chitosan and fibroin hydrolysate
as finishing agents for cotton. In Proceedings of The Fiber Society 2011 Spring
Conference 2011.

T. Khonkrong, K. Buttaraj and A. Kongdee, Bio-scouring of cotton fabric using
saponin and pectinase. In Proceedings of The Fiber Society 2011 Spring
Conference 2011.

C. Yimjan, and A. Kongdee, Preparation of urea - formaldehyde
microcapsules for encapsulation of neem extract. In Proceedings of nd
Polymer Conference of Thailand 2011.

K. Sinpaksa, and A. Kongdee, Effect of concentration of poly(vinyl alcohol)
on size of urea-formaldehyde microcapsules. In Proceedings of nd Polymer
Conference of Thailand 2011.



Ume.2

4.1 Yo-wwana

AT FANTIOL ANV
Miss. Thitiphan Chimsook

dumbadagty wilneuunIne de (§Yiemansnanse)
suvslundngns  813158UsEdmanans
anuivhay ANEINYANENS
Fanialealva 50290
Insénd 053-873857
E-mail thitiphan.cs@gmail.com

4.2 Uszaan1senen

195

UMNINYIBEWULY  AIUANUBIVNT B UNDAUNTIE

Viidi3a AN1TANE RN Useine
2553 .o, (naluladdinin PNAINTAUUMINE Y e
2546 .. (1ad) PINTNUNINE T e
2544 .U, (1Ad) U INaeLvslud lny

4.3 Ussaumsaliigndestunisulmsanuisenanelusazneuandszmne
n. a1vAvnsiitiaanutiuny e
- 1ATIBUNIY LATIHANA UN5TTUYR
9. Wi lATINN5IY
Ysu W33 unaanuIdY qulsznn
Uszuna (um)

2558 mslﬁuﬁ’ﬂawsﬁwuaqga@aas%waawwéwaLm Ainany 274,000
Tugunuveymaluundeumunludelily | anznssumside
RCTGIIEC ARG ATAR WIASYIR (2%.)

2556 UseAvSnnwesansannainlugsiunenis d1tingnu 345,000
ﬂ’J‘UF’pJIiﬂLL’e]‘LlLLVIiﬂIuﬁ‘ZJE]&N%@jNﬁ’maﬂimu AMENITUNTINY
SEMINNSAUSIT WIASYIR (2%.)

2555 msfnwanuduiiviowadueseyiusls | dndhau 245,000
oY AMENITUNTINY

WIASYIF (2%.)




ume.2 196

A. nauddeiinuimeunslunsasismsszauuINa

1. T. Chimsook. Supercritical fluid extraction of lipids and enrichment of DHA
from freshwater fish processing wastes in Thailand, Advanced Materials
Research, 2014, 1044-1045, 444-447.

2. T. Chimsook. Bioactivities of Mimosa pudica and Phyllanthus niruri crude
extracts collected from the locality of Chaiyaphum, Thailand, Advanced
Materials Research, 2014, 1044-1045, 12-15.

3. T. Chimsook and W. Wannalangka. Comparisons of Chemical And Physical
Properties of Hybrid Strains of Pangasianodon Gigas and Pangasianodon
Hypothalamus Prepared from Different Extracting Processes, Advanced
Materials Research, 2014, 894, 288-292.

4. T. Chimsook, Preparation and Characterization of Nanostructured Lipid
Carriers Loaded Spirogyra spp. Extract, Advanced Materials Research, 2014,
894, 323-327.

5. T. Chimsook. Synthesis and properties of barakol tailored for fluorescent
biodiesel marker, Applied Mechanics and Materials, 2014, 490-491, 168-171.

6. T. Chimsook. Controlled release behaviors of ketoprofen from matrix
polymer of chitosan and poly(ethylene glycol), Advanced Materials
Research, 2013, 813, 399-402.

7.N. Sianglek and T. Chimsook. Evaluation of crude extracts of MIMOSA PUDICA
LINN. against Colletotrichum gloeosporioides to control anthracnose.
Advanced Materials research, 2013, 699, 703-707.

8. N. Pangkam and T. Chimsook, The structure activity relationship and
cytotoxicity between stemonal and 6-deoxyclitoriacetal, Advanced Materials
Research, 2013, 699, 698-702.

9. R. Junthip, D. Amornlerdpison and T. Chimsook, Phytochemical Screening,
Antioxidant Activity and Total Phenolic Content of Spirogyra spp., Advanced
Materials Research, 2013, 699, 693-697.

1. HaeUIseRRumeunsluMsENT VISR UG
1. T. Chimsook, Cytotoxicity Studies of Rotenoid Derivatives, Burapha Sci. J.,
2013, 2, 26-31.



Ume.2

3. NAUILNWNALNEUNT IUNUTZYNIVINTTAUYIALATUIUIYA

197

1. T. Chimsook, Extraction of fish oil from hybrid catfish and enrichment of total

omega-3 fatty acids, Proceeding in Pure and Applied Chemistry International
Conference, January 23-25, 2015, Bangkok, Thailand.

. T. Chimsook, Efficacy of Anhydrobarakol hydrochloride against Achlya
bisexualis and Magnaportha grisea, Proceeding in 4th International
Biochemistry and Molecular Biology Conference, Bangkok, April 2-3, 2014,
Thailand.

. N. Sianglek, N. Pangkam, T. Chimsook, Synthesis of stemonal derivatives and
their cytotoxicity, Proceeding in 38th Congress on Science and Technology of
Thailand, Chiang Mai, October 17-19, 2012, Thailand.

. N. Saenglek and T. Chimsook, The phenolic compounds and antioxidant
activity of ethanolic extract of Mimosa pudica Linn. and Phyllanthus niruri
Linn, Proceeding in Pure and Applied Chemistry International Conference,
January 23-25, 2013, Chonburi, Thailand.

. T. Chimsook, Formulation and controlled release of ketoprofen from matrix

polymer of chitosan and poly(ethylene glycol) Polychar21, World Forum on

Advanced Materials, 11-15 March, 2013. Korea.

5.1 Yo-uwana

UNATIDUIINDT A3 LHULNYS

Miss. Anakhaorn Srisaipet

dunidedagUu wilnauuming

Y 2
188 (9197158)

Auuslundngns 1au1un15019158UTEIMENgNS

Anuiiviney ANLINYIFEAT  UMINDIRELALY FIUANUDINS BUNBEAUNTIY
Jaingeslud 50290

Inséwa 053-873857

E-mail anakhaorn@mju.ac.th

5.2 Useaan1sAnen

Uildusa ANIANYI a1y Useine
2550 | Us.0. (nalwlad@uadl) | unndnerdemelulagnsyemnaisuys | e
2545 | wa. (welulag@ed) | anndnendewmelulagnsgemnaisuys | ne
2541 | .U, (walulad WNInedemalulagnszaunaIne e

QRAIMNTIUNYAT) uAsLVile




UAo.2 198
5.3 Ussaumsaliigadesiunisulmsanuisenanmelusazneuandsznea
n. 81913vINsitANTIUILAY
- waluladlusiu
- walulagioulwl
- nansasiannlatuasinsiu
9. WINTlATINNGIVY
UYsu Wadadde WWEYUIEY uUsza
Uszua (v )
2559 mMsfnwUTINaazesAUsEnouvedlnalag | dineu 289,700
uealun19gMad AMZATINATIVY
WA (2%.)
2558 Asann ﬂﬁﬁﬂﬁﬁqmé WAYNITAATIEY | d11nau 266,000
lndnvealvosinalagueasnluis AMENTINANTIVY
WA (2%.)
2556 MIwauIRINsadLay AUt | deineu 200,000
wazununleIeueatustmleaeiugul | AuensIUNTITY
10 2 aneiugualld 4 uazaneiug willd 6 WA (3%.)
2554 AMSNAUITNTANALENLALIATIEIUS U Andnau 222,000
ihifulneldenduusyansnagady ANENITUNNTITY
WIASYIF (2%.)

A. NAUIVLNNUWLHLNS LUINTAISIVINITILAVUIUNYIR

1. A. Srisaipet, J. Nukua and A. Thongchamras, 2015, Determination of -
oryzanol components in the bran of new Thai glutinous rice varieties,
International Journal of Applied Engineering Research, Vol. 10, no.81, pp. 77-
81.

2. A. Srisaipet and M. Aoopkham, 2015, Extraction Purification and Composition
Determination of Policosanols from Thai Beeswax, Australian Journal of Basic
and Applied Sciences, Vol. 5, no.4, pp. 303-306.

3. A. Srisaipet and M. Nuddakul, 2014, Influence of Temperature on Gamma-
Oryzanol Stability of Edible Rice Bran Oil During Heating. International, Journal
of Chemical Engineering and Applications, Vol. 5, no.4, pp. 303-306.

4. A. Srisaipet, S. Duangnate and J. Nukua, 2013, The adsorption coefficient (K)
for Determination of Total Lipid and Gamma oryzanol Content in Rice Bran

of Medical and

varieties from the Northern of Thailand. Journal

Bioengineering, Vol. 2, no.3, pp. 173-176.



Ume.2

5.

199

A. Srisaipet, K. Aryusuk, S. Lilitchan and K. Krisnangkura, 2007, The relationship
between vapour pressure, enthalpy of vapourization, and enthalpy of transfer
from solution to gas : An extension of the Martin equation, Journal of
Chemical Thermodynamics, Vol.39, pp.1077-1084.

4. HAITUAVLNNUNHNE NS TUINTEITIVINTTTLAUIR

1.

Q2 o L3

auTIALT ASlaBINYS, tdusiim madenvesauam, MaasusldUsited, U4 15,
2557, atiufl 2, nih 13-15.
PUTINDT ASlABINYS, WiAasTELn ”uww%’nu’%qmé sansudlaussied, 99 10,
2552, atiul 4, A 36-39.

. BUTSAUDT ASLABLNYST, ADIAN ﬁma%’mulwuuaé, ugua ulym waz A ngwelans.

NNSYUIBAIAIINSDUTBINITATAN8LALAINNSUVRINSN InTReSLARlATIN LA
AFTLBduRLS. 1anTidonas e was., Ui 30, 2550, atuil 3, wth 429-443.
AUITANDT ASLABLNYS, NaiNUN 918aY, adN3T AaNYIY way AN NEBAINYS.
ANMUAUTUSTENINe Anuaule teuiatvesnisnaraidulavarvieusialveenis
Wasuanmainasazatsduwia. 'JWimi@uém%aﬁa‘ié’aiwmmam%u,ag
wetulad, 97 15, 2550, atud 1, wh 56-72.

Al = a £ s
. BUTINDT ﬂ'ilﬁﬂtW‘Ui, UHua ulA uag Aln NEWEUNT. NIIWYN R/S Toleiuesvag

nsalusiuwaanilansandmisoulodlaadanSauuTdIbnay. 1MTE1TIFULATWAIU
1195., UN 28, 2548, aUuil 4, w1 429-443,

2. NANUIILINUHHIWN T IUNUTTYNIYINITTEAUYIALAZUIUIYA

1.

A. Srisaipet and J, Nukua, Quantitative of gamma-oryzanol and total lipid in
the local glutinous tice bran from thailand northern area using adsorption
coefficient technique, Pure and Applied Chemistry International Conference
(PACCON 2014), 8-10 January 2014, Khon Kean, Thailand. (as Poster
presentation).

A. Srisaipet and P. U-Tamakaew, The comparative study on lipase activity in
crude rice bran oil from three glutinous rice bran varieties, The 2nd
International Conference on Agriculture and Agro-Industry 2014 (ICAAI2014)
On 20-21 November, 2014, Mae Fah Luang University, Chiang Rai, Thailand.
(as Poster presentation).

A. Srisaipet and U. Puntong, Preparation of the butyl esters derivatives by
esterification catalyzed by lipase from glutinous crude rice bran, Pure and
Applied Chemistry International Conference (PACCON 2014), 21-23 January
2014 Bangkok, Thailand. (as Poster presentation).



Ume.2

200

A. Srisaipet and K. Yoohom, The Gamma-Oryzanol Content in Rice Bran
Extracted and Determined byusing the Adsorption Coefficient (K), Pure and
Applied Chemistry International Conference (PACCON 2013), 23 -25 January
2013, Chon Buri, Thailand (as Proceeding and Poster presentation).

A. Srisaipet and M. Thanonwat, Extraction developing and quantitative
determination of oil using adsorption coefficient (K), International Conference
on Interdisciplinary Research and Development in ASEAN Universities, 8-10
August, 2013, Imperial Mae Ping Hotel, Chiang Mai, Thailand. (as Poster
presentation).

A. Srisaipet and M. Nuddakul, Heating Effect of Gamma Oryzanol in Edible
Rice Bran Qil, Pure and Applied Chemistry International Conference 2012
(PACCON2012), 12 -13 January 2012, Chiangmai,Thailand. (as Poster
presentation).

A. Srisaipet, H. Wisitthikhatekam and Kanit Krisnangkura, Extraction
development of oil using Adsorption coefficient (K), 14th Asian Chemical
Congress (14 ACC) Contemporary Chemistry for Sustainability and Economic
Sufficiency. 5-8 September 2011, Bangkok, Thailand. (as Poster presentation).
DUIINDT ASLAUINYS Ay INeY NosRaInel. nsAnwesrUsznouveInTalyiu
waznisUszifiudnennlunisndalulefigasiniiffuuiniinsygady
(Fueavnu dule way ugu). NM3UTERIvINTINImanskasnalulagumng
Usenelng aedl 36, 26-28 manAu 2553 w AudiinTsAnisuaznisUssyuluima
NTINNUAIUAT.

afwn T, ganseu 1WeanT LAy auIIADT Aslagnes. n1sAnwIssAUTEnau
vosnsaluiunazmsUssdudnennlunmandsluledwanmirdusdafizasena
& ey ua dale). MsUssgdvnnefetnendinuuwissamalneads
7 5, 29 WWIHU-1 NOBAIAY 2552 UMINIREULTALS, Nwaylan

10. A. Srisaipet, N. Jeyashoke and K. Krisnangkura, Enzymatic resolution of R- and

S-alpha-hydroxy fatty acids: effect of two-solvent mixtures, The 1% KMITL
international conference on integration of science and technology for
sustainable development, Held in King Mongkut’s Institute of Technology
Ladkrabang, Ladkrabang, Bangkok, Thailand, in August 25-26, 2004.



uAg.2

LNETWUY 4
AdaunnIneaeusild 91 1516/2557
1399 uAINId1sIUTEImANgRsUSTRYIRBf Unidin anvundvaiivssend

ANV AN

# 9g9\> fod e
509 wavanq1stusramangnsUsey1nuindin
aaArAdUszgns AnAneAand

201

wWalintsAfineuifigafunisuiniandngaausayraufindn a1213%7

wafiazgne iinludssannuFeuien endesinanuanaluung o« wimszsyigydh

U Aanedeudld WA weme UsznauiunffilssguamuenIsnni19ieIng AsW cleeee

\Haduil wo AMNIAN weee AvusvAanansduszImangaTlisyqufindin a1219%0

v

wftlszgnd fail

0. 819158 A9.51UNS  UAINAINS Uszamuenanadilszamangne
. 819758 ASFNTNT UAIATTUNT 989Uera MBI MANG AT
o, SA9ANART19NSY As.aql ARl damTe 81975dilaranangns

«. HEaermans1ansd As.gAneIs AN 8197198UTEIMANGAT

¢ 019758] AS.OUTIHDT 3 (AEINYS 1A2HN1TB199ILTEAMANGRS
vl St o Aunen weew STl me naNgIAN EEw

& ol uUn 9\3 AULNEN WA, wE e

(589FEm319nsEl WNaYSad wedAnans)

Snmnsrnnswksasainisuddaeirints ufiRsnanisunu

AAMSURNNANaNAuHLY



ume.2 202

LNEITWUY 5
UseniAuvinIngaeusdla
1399 uANIAMENITUNITUSTUUTWENgRsUSYRYIRuf Unidin d1vdvalivszynd

UszmemnAnendewld
By usiiianensTunTIUSIUmdnges g aufiidie
srriTupiiusrgnd

A €«©v hd = ot el =t b - = = e
e linssuiusunsuSnmdngaeuSegrgufindie smfruainlsvgnd
dnlif csrrmdaud s edadnarmamnemiens s oo Wi ya B rmined sy

WAL e Fusisnmuznssunsdsul gamdngasu Segraefiiodie sedruaidssgnd
&

Pt
o. 813178 AT EAWT URFEFung UITEIUATIHNATY
w. fingrnaninensd ae.0aa31 AENIATan N594NT
o D197158 AS.NATTIOL NIENTIR ATINNYS
«. 819154 A9.IUIIRDS A5 [HENYS AITIHATT
& firumanaensd e §hnesos Auge NITHATTURLIRUIYN TG
& X L ¢ &= ’ ° =
vl sausitafiihuduly aundnsdinnisesudaede

Usznnst o it od NHATRHE WAL weee

o

(savraasasaysml wadinenns)
sesadnisuidiefrnnis Ufifsnenisunu

afnauRnu e dauly



ume.2 203

LNEITWUY 6
UsemAnmIngdeusdld
1399 UAINIAIENITUNNTININENENGATUSYYquf Unidin arv1dvaliuszend

UsznsmAnefeuwsils
BB WHNARBENTINATTANINENANGRTU STy weUndin
anArefusyend

WwalinmAuusam A mangesiSrgnmeiindie snedsuafilssynd
WinlldinemnaEeus e anfas eee AR oo WiIWSTT R Ry RunTi nend w13

WAL @me TANAIFRIATHENTIHATIvImENdngasufasy e dudte s ivuafiussynd

wafl
o. 81973 Aasund umanansud UeEaUNS98nT
0. MAR519158 R899I THRNNA NTIHOTT
o, AIEATIE AT.ENT MTAMENTT ATIHNTT
& 8197 ATENING usFETun fTINATT
& TRt aaeqll Al BRAan NTTHATSUAZIRYTYNNT

& P4 s e A . s )
il Faustaiiugnll sundnisdfivnnsssudnsde

dszne o AuF Y fuen we e

(smernanTIgnsiRnysend nedAnaans)

seaafnrsufdefrnis ufjifisranisunu

3NN AV AaudlE



ume.2 204

LANEITLUY 7

PANLNAINITNANTUNINSEITNINAVINAG BIMSUNITHELNINAIIUNIIBING W.A. 2556
Vi e
B emo NDUTILAY el 3 FIADIYLUNY ® PR bdds

UIgnd Ao,

F04 WENNUANITRANTUMNTEINIITINTG EIWSUNSIHELWINEINUNIITINTT
WA loddn

fedsznia nwe. Fos vdninasinasiiniinansaunsdayanaldiisetiug
fnemansiansd seeaEnsasd uasaians st @UUR ) WA bego mvuavdninas
Boerae el noulun st ayaaslFs st umionadsnms asdosd
aunweglunmsii nve. dvus dmiudundsiauese wazazdesldiunismeuns
aamdninaeifl nwe. fvua

=

2WHBUINNIUAIIN UG o () BAXIIHT) e 2155AFDI WHINTEI19UR

o
P Iy & a P = P o a are
suillgudrsanmisnaioulusantugnufiny we bees audluiisdslinawsezsvdyg
f=1 3/ =1 s =4 ar Q‘( =1 o Qs &

sufovthremamadeuluaarduenudng @IUN b) Wi béde N0, JAWUAMEINLTA
m'ﬁﬁﬁmmnﬁaﬁmﬁﬁmmiﬁ\‘iﬁlﬂugULa‘uﬁaﬁuﬁw%lﬂmﬁaﬁaauhﬁ A5 UNTINY LIS
paum A nielfaatuganfinundeu fURITWmNasg ey Midsaludl

o o Usenia nwne. DWldTdudwdiudaaniudssnialusvfiasauwune
Wuduly

8/ ! = aytj b s I~ 1 87

90 b AMERERRTRAUNIAIN IR Nsenal Ianaauaaudnuileisans
‘mﬁmmﬁﬁﬁiﬂa%aaaujiugﬂuﬁﬁayaﬁlﬂuﬁaau%’ﬁluigﬁumﬁmsisé]’ummm@ ANLDNETTLUUNE
Usznedl

3/ A a P [ 9 3 r a =5

o o lunsdhisasmidnmsilieglugmdeyamude o Weanaadugaudnu
2RRAITUILBUTUIFTETNIIINT A S UNITRELHIRNATUNIIYINTG AUVE NN A 9T

(@) TMBUANISHOLHIALULIUTARY LazalEue saeteslas b atu

(&) dnsszydninfuiviovingnuidiud gussaen 2oUwaeIENT way
A7 UDIUN AU TUBRUN

() frusussarBnnadugninandiinnanvainvaievuisanu

(@ Hvanguinsivaeulddn 1sensiinsunmsnsgand (peer reviewer) Afa1304
AN INUNAINNATOUARNAIYIB IV TENANE VIR N TN AUTEMIALALYOUIAYDIINTANT
Tnadifnasnandnsuenmheruidainsaseglusefoms

(@  unarunnunmINiinnImIUANANA T HlngEMTIRMIREl (peer reviewer) finTd

viagaiinaiuaivivesunainy Lgazlmﬂuﬁﬁmulﬁmmﬁﬂﬁu@ﬁwué



1UAD.2 205

Vi e
WY @mo  NOURLAY el 9 FI9ARAIYLUNE ® 731U loddEo

Aa va 3

(o) ’maﬁnﬂaﬂ’uﬁmimaLLWﬁ'wmmwmsﬁuwuﬁfmﬂwa’mwawmwmuﬁg@maﬁlu
LazNT18UDN ﬂ'ﬁﬁﬁﬁ‘ummmﬁé’ﬁwuﬁiauﬁtﬂuuﬂﬂaﬁm‘wmmmmﬂuLLawmamumauaﬂ
Trderduunanuanmiieaunteuen

(o) ﬁuwﬁmsiaﬁumwmmﬁlﬂuﬁﬁqmmlwmmmmé’mqwﬂwmm nsdifiunay
AruidunwdnsUsamedy q asfosdundndefiiunundingudae

@) fnsifiiunammifisusuunsifaniildinmsgu duguueudeiulunaumeny
Ton %atgazﬁa%ﬁwuﬁ UNARED AIUNAIINLEZLONETI019D9

fo « deanantugaudnyiiosanseniursammAnmnumdninaside o udn
Tprndulsenalinsudun sl wesuddd nwe. w3u mely so Ju Tuwsiuil
ponNUTEnNIA

fa & delFsasmarnsaude o Ensweuduliduiiseuiuande o
Famvualivdninasinisfiansuisarsmidenisauds o draveAuldduner « ¥
Hudaustuiivssne nwe. Tinateiuld wintussesnandinan nwe. aglifusesnsans
#UT0 o

Usene o4 T b BamAn WAL bedo
VINTUH DIBUE

FUUATIINIINTENTIANYIENS
Usgsu nw.e.



1UAD.2 206

N sLuUIneUsEMe

=Y o & @ ¢l [ o | e \
’Jﬁ‘iﬂ']‘i%’]ﬂ’m']ﬂ’]‘iﬂLﬂiﬂﬂﬁ’]ﬂJﬁﬁﬂLﬂﬂHﬂ‘V] LA.B. NNUUA \L@LLﬂ 'J']‘iﬂ’]‘ﬂflllsd’e]'ﬂ%lu
& A | oA o o o o oo ng{l
gmm@;&am"duwaamﬂuwmwwLtagimummﬁﬂm Y’NGIE‘]I‘IJ‘L!

. FADYATEAUUTNTR

- Academic Search Premier (http://www.ebsco.com/home)

(select ebscohost and then academic search premier)

- Agricola (http://agricola.nalusda.gov)
- BIOSIS (http.//www.biosis.org)
- CINAHL  (hitp/Anww.ebscohost.com/academic/cinahl-plus-with-full-text
- EICOMPENDEX (http.//Awww.ei.org)
- ERIC (http://vwww.eric.ed.cov/}
- Hw.Wilson (http://www.ebscohost.com)
(select ebscohost and then H.W.Wilson)

- Infotrieve (http://wwinfotrieve.com)

- Ingenta Connect (http//Avwww.ingentaconnect.com)

- INSPEC  (http:/Awwwetheiet.org/publishing/inspec

- MathSciNet (http//fwww.ams.org/mathscinet)

- MEDLINE/Pubmed  (http:/Awww.ncbinlm.nih.gov/pubmed/)

- PsycINFO  (http:/Awww.apa.ore/pubs/databases/psycinfo/index.aspx}
- Pubmed (http//Awww.ncbinlm.nih.gov/pubmed/)

- ScienceDirect (hittp.//vwww.sciencedirect.com}

- SciFinder (https://scifinder.cas.org/}

- Scopus (http://vwww.info.scopus.com)

- Social Science Research Network

http.//papers. ssrn.com/sol3/DisplavAbstractSearch.cfm
- Web of Knowledge (http://wokinfo.com)

b, utoyaTEAUNA toun puddniiniandansansive (Thai Journal
Citation Index — TCl) twngasansAiitoatlundudl o wasnguil o
http/Avwewe kmutt acth/jit/public htmlAist%20journal.ph

QQQ nd‘ Aﬂl o P Q‘ = |
WIIEILIAG) Asaiffintsdsunlasdosdoua n.ne. agldinisusynimfasuse U
] &5 U



ume.2 207

WNEITHUU 8
YBUIAUNNIINGIALAULY I198NISANEWITLAUUUNAAARNYY W.A. 2555

fail A UN AneA LS
dAfqan1EAnEITsALLRARRNEA

WA meee

Tnafl.duntsanpasuiloddudssdiaiifunmAnedaultd ddagntsiinen
sedudadinfinun Wieranwnizanwazifin1su3nisnisAneiseduTodiafinun
dullegnefiuszaninindsiu enfagnnanimannlumngs o () wanszasdyda
KA Auu Y WA egmer SaznauduniamurAnedy Tumalame il omeee

HaTui so BINIPN WAL weee Faandairuldida g

PO Gy ' o

0 o I01T9AU Bundn “datdunniinatdauild dadaanifnuiTzdy

TUARANET WA weee”

$a w Soiadui TR udmiuindnmnazduniadiafnenaosmnndngms
FdinAnenaeusdniefinen meee Wudull

S o Tulintfaduil

“UMTANETFY” MRIERING N A dand Ly

“HANNMAENEIRY” MRARAIINdT anEnAnends e 1d

“aBNNTUA” vHaeeaINdl efntTufinrninenduusld

“ARdz” MNIEATINGY Aoz el mfiGenieedaiuiifiguefiaui
pouzfivdngasdin

' |
~

w« P 1 A el kg ! P! ! A de
ATULA” wNge9INTn AsufvEaiardiniigeuiFuntead9Eung
4 1 gdl o a’ s
FRLVINAME AN gATaIna
“USTEMUANGAT” MHIRAINGT JSrEIUANENTINN1TR19158U 5240

WANZNT



1UAD.2 208

[

“919130UTZIIVANEAT” VINIBAIINIT BT TIET B T RERINY
AEN19U7 TngaufiuraueanenIsan1sUszs nTndisdnends 7IA5unT1Tusasna v
FOLANARANTITANITBBUNTREWVAN YA TIE AT AR AN e

“HNTATIINIENENT NHIAIIHIT ANTIADRFAIEUIN IV AL
wilds  SlEsunisusessenosmsuilag aafiurausnamenIsHn1sUszs indin
WAy

@

“HIiE0reyianiz” vuIEA18dT Yaanfidannsg ArIH Ty T
97T e st un g1 %@m@Lﬁuyﬁmﬂiﬂmfﬁumﬂﬁmm‘i vanuinTIan @
mﬂu@ﬂwﬁwmﬁﬂmﬂfﬂﬁmﬁﬁrﬁm’lﬁﬂu@mg@me‘hmemﬁﬂmmﬁ

“a19798U52977  VHIE AN Ejﬂﬁﬁﬁmuﬁﬁuumﬁwmé’ﬂmﬂﬁﬂmmﬁ

Ao o

#AN5981Usn19198 JderanT19198 589A1ERT1915E vEeART19198 Bellniad
wﬁﬂm@Eﬁmmfmauumm'ﬁ%’ﬂ%ﬂﬂg’jﬁ’ﬁwﬁ’rﬁLﬁuLqmmmmfimmﬁ%’uﬁmmuﬁﬁu
nangmiilaaa

& Aq./ dal ) as | | as 24 as | =l

Y1934 Tuﬂ‘imwmummjmﬁqquwﬂmuu WITNANYATAIINTINI D
POINATYANTIH D1919TU T BIHINANENEE Au91THUTTeN s aoTRa N HHaqn
[ o o @ als o/ Aivy
\uanesduszen uaumiterest atiaduiinne

“a19158U5vs 1 nifinAvense” vu1eaIHdT yaaanis unie
UAARNEUENHNTINENAE Y He e lRATU9Y uaz [H3UNT AR INaENTUR LasiAT
DL N AT NG TN US T T osdieAn e Y 1SN T 1A ga i U9 BN aauTs AL

UoFim Fnen

| ar
=

“19150RLIET BHIYAIINGT HA9TN1TUR Ll,moﬁ’\'i@'mqm@%qﬁfﬁ R

U

|
Py

9191590529 A NI DV AN WKL DN ATLUR WV T e nA Ny warSuR areusiefT
sueE e resluusa N sinen

“VANFAT” MHIBAIIHIT MANGATINLAMIAN o Insrdulindiafine
mqwﬁwmé’ﬂLmTﬁﬁNmmﬁﬁwmﬁﬂ@gﬁﬁTﬁLﬂmﬂ@u LAZATHATIRTTTETT UYL
FINATENTIHNTTNIANAABILAT

“wﬁﬂz;rml,l,uwimﬁm” VHIBAINGT NANFATUIYYUEN WATVANFAT
U eysyn i litaanedrndiandu foresmaanlnadandiu fe19158U5s91vAnNgng

LA waz IF S UULEsuusadieg



1UAD.2 209

“UNANET” wHIEATHAT dnAnYTzAuUItyyan dnfnenTsay
UszneflainsUodiatngs dnAnenszaulByanly wazdnfnuisedudsznadung
Unudie 2aauninaAaunld y9n1AUnf a1aaHyy ¥aaa1aRlAY LazdauAnET 1uus

] e ) 1 -
qzryun Biuetineim

o as o

“a1915897 UARYT PHIEAINGT a191599UFneIUSze At nFnE

STBITENTT o AN UTenausnen e siTUENEEN o AN WATENINIETANENTAHAN
Tfinendn o mw Wevmsind A IR enffunswns@nen e UIARDIAHLR
mssaulszinaatny et aauanuazaauaudineg wiaaveninut vianis
Funinaass vidatoynfe vieatainud vl vdnnosiiedoulviu g Wi lusnm
U92N1AT R NN A Y z\?’m%’uwﬁ’ﬂqmﬂ‘ﬁ:mﬂﬁﬂﬁ/mﬁm%ﬁm%’uq@ WATNANE P
Ugenemstiosrodn WiulUanslssnamaanmitvenas

a

" Ao " ' o ¢ oA e A a =
AEJUNHT VIHTHAITHIT VNAT TSRS E IR AN L AT E VIS LS

1

arniayadstszdng sudwveiinna TnaAnuiedvandeasaninszuului
AurAansua AN aa S s iuUFyoan Lﬁ@éfﬁfﬁm%qmﬁmw?fmﬂmmw
wnlulussToringnaduszuuneliniseau AN ENE19N5EN U NRA B HNIE Toelvile
UfiiReugfianmaieineninutuasminenadlnaolas
e . 7, ! ) ~ PR = @
Wefnug” veneaudn iduenandsieseiviseuaeseinieya
BeUszandnduwaluna lnefnwiagreandun wanduszuuluidnemaniuaz

o

SanFand uraulBeyuiln mﬂsﬁﬁm":‘mu@34mqm@ﬁéﬁﬂ‘%ﬂﬂﬁwmﬁwuﬁ Tnalwile

il

JuRmugiens@adnainutresiringae
@ TR, | a @ A | =4
“NIANAINEETY” wHIEAHGT ATAnETANAdndaenulasettsduTruy

s LY 9 er (=4 2 o {
'ﬂﬂﬂ‘l«lﬂﬁﬂ‘]&l’]i%‘lﬂ’?ﬂﬂﬁfﬂ‘ﬁﬂﬂ’)’]NL‘VT‘H“H@‘LI ﬂqﬂﬁt@ﬁqﬂt‘%ﬂﬂq @LL@ﬁ@ﬂﬂqﬂq‘ﬁﬂf‘ﬁﬂgﬂE’]ﬂrﬁ

=4 ==Y !

AuainBaaflEsusoursng TralftaufiRengiansdenine inufuasmAnends
Toanylan
“Urywfle” ¥HIEAINIT NFANYIANATIAMsasad i axdauwuL

wHunWATINNsEasnfnen uiaded suanudurey amelfifdiEnu guarasntensd

=} = el

fusnutleyvafeeflFfuneuvuiy Ta ﬂ‘fﬁﬂ@ﬂg]wm’m ANDNITT AU A NNS

U

1a9Avenaelngailas



ume.2 210

NN vNEAnHdT naEnenduAddtnauesaeindnen e
Flasuauiinray analidnSnun guaresprenadfldnuarsdnusa isuna urng
TmTﬁﬁ@ﬂg’jﬁﬁmmﬁ_jﬁ@mﬂ%‘ﬂuﬁwmﬁwuﬁmwﬁwmé’ﬂmmﬁm

“GraznaINIEANET” wHredle watnsineiannaiindne e
AnaRnEaraE e HassATIn e wun lavdngae Suliud naEausiein
1991197597398 warn15iauguinnt wiednuninut wien1sAauaindasy vialymi

= r= a

et MFRATHNUE AADATUNTNEUNWITHNAITUAE IWWE vEadneniing

|
) | © =N

io « Wiudiadngrdafiaiuie wazwild a1ifiunng ATUAN

ar
P

UATENWILN T NTRnEITYALUDda FnenulUasd atsAui

WHIG &

uwﬁ'ﬁﬂ

19 & 1_q|ﬂmﬂ‘mm%wmﬁﬂLLHT%LL@:@’M@ @mg@maum%@ﬁ@ﬁﬁmu
Lﬁmﬁ’um‘iﬁﬂmiuﬁ:ﬁuﬁ’meﬁmﬁﬂmmw%’@ﬁ@ﬁuﬁﬁmﬁ@mmﬁ’é‘]muﬁqmwmmﬂﬁ
NPTV ANERTTAULAIRAN YT AN IHNINTEANFNEINYIYA

or o Py ¥ oA v A
w@ﬂmmwmmﬁﬂ’mm\ﬁm@Lﬂrjmﬂmfymww:?mﬂufﬂmwwﬂmmﬁmmﬁ
UszaUndien a1 aanIvLe

N di 7] o @ @ . = = a

9 v alvn1ssantsanelussdutindiadnundululaedaudon
AMUAT ARy B As o190 nU 9N 1Al mdedng1asiad1iiunisag 19 ilvag1eln

2 ol el C?TQJ
ANHUBLNALI LA

WHIA e
ATFIAATTANET
HIUN o

FTUUNTSANET

i e msAnE s Avendaltiszuuninia Teaubsnanfnuntuflvils |

LY v

A9NIH v N1ANETFNEIUNE Gafiuatantsfinuadisdy fa aanieiinunvilskaznim



ume.2 211

&

AFAnNEITEes enTEneUnRntls | faraznanfnunlisiasndt e dUn waza1adle
mﬂm‘ﬁﬁﬂmq@%@ﬂﬁ Trafiszaznarfnuluidaunst v §Ua1y wefddaluen1sfinu

1 = 1 ol =, @ [ ci el el
THLLG]’NZT‘IEIQ‘H’]LW’]WUIT"Iﬁﬂ’l‘iﬁﬂ‘lﬂ’lﬂﬂ(ﬂ ﬂ"lﬁﬂ"l‘ﬁﬁﬂ‘lsl’]ﬂ@‘iﬂuLUHﬂ’lﬂﬂTﬁﬁﬂ‘HﬂWTNUﬁ P

0 o wwridnenasliszuumhefin Taesn e sanesniueeinm
AR AR DR NS sreiev A unaaza e Tanfin natasine
ARIFUSININDTNAN F95

(o) 978310 ANY YY) ﬁﬁf%mmu’ﬁmﬂﬁ%@@ﬁﬂﬁwﬂiymmﬁﬂﬂﬂdﬂ
o TlisAnmAnTsANETNG WAL o wiaefin

() 5189 1101AUFUR Fl A inraeyaaaeldnaandt mo ¥2la
AanANTSINEIUNG AL & wnefie

() STEATINTTHNIINMEDNITRNATATHIH T LHRanRn (1sinendn
e TrlnsmaniansfnenUng WHawntU o misefs

(&) ABIINUE vaeAneinug vEanassuainanTy FlnanBnunnasn (sl
fiaenin e FalmsnatanisinunUnd a1ty e wiaefis

vrﬁ’ﬂqm'iﬁaf%‘i:uum'iﬁﬂmaﬂm:uuﬁlu FERnannoE N Anrdasfia
uazsEazBenferunafisuAewdiefsdussuuiniaatsiaien Taesiaasingtu

ENETTHANYATAE

0 o ToFaANa1a2191 19U a1 (2 A1rduni1Tasnzidawuy s ais
W lFinFneraItTafnENT AT gviUssavEam niaaswadleuiiiadeulang

‘iﬂﬂﬁﬂmﬁﬁm?ﬁﬁmﬂLﬁﬂumsﬁmwﬁﬂmﬁu

0 @0 M AIe1aasan1afinen TnalHan1itn Aoy wazanq1sd

Uszamangasy i Aifieddag BAHIENTANEN WA AT NN AN

8 o0 T0ATIVN o WilsFaAnT wartaseArrful



ume.2 212

HINN o

STHTIIRTATIANET

9 ol TraznaINIGANE HENTUAILANT ANTSANENTIN ANt ey o
WS L%ﬂﬁfuwﬁmgm@uﬁqm ANTSANENVUNANHIEDUNIHBARZAIWNTTATUDIUATH AT

LRI U N AUURLAN AT

219 @ [’;I;L%ﬂﬁﬂiﬂﬂﬁtuﬁﬁﬂqﬁ‘i‘ﬁzﬁuﬂ%mm’]L@ﬂ qefiaaltsrazinaintsfinen
Taitfin o Dnnefinen Tungdlfd1dantsfinuiszduyiugesuiadAnusnaluszdy

WBrysyien axdinsszazinaintsfinet i < Tnsfnen

i2 o JinAnunluangnssvdiviiyain exfeslisravinainisfinen

TiAu & Tnnednen

in o frirAnurluvdngasusyniaflefasiodia uarvdngns
Usynefetmatodintugs sxdestisraznansfinenbifiv e Dnsfne

=y

29 oo Tuﬂﬁﬂiﬁm@;qmﬁﬂﬁﬂﬁfﬁﬁﬂﬁﬂm@mmmz\?ﬂﬁﬁ?mﬁﬁﬂmmﬂ“ﬁu
el IATNISANE Tﬁﬁuﬁﬁm@iﬂm@ﬂﬁﬁﬂﬁzﬁﬂwﬁﬂz;rml,ﬁ@ﬁ@ﬁmﬂmﬂﬁﬂﬁ’u unz Laue
Baysn AN TINnITUIrddiednendy waraBn1sufiiefienstnaysis Taalsdinly

ANge UL M AT EN NN AYIEN A

HIUNA n

ATE AT unsAnEA

i9 o NNl AUTdiaRnE1n 19 lEn1u1 vanazvia
AMTAN LTI AT I
A ~ PN ¢ A~ . | @ S
mmwsﬁﬁumﬁmmawguwuﬁ WITANEHNUET MIDIIENIRNNTARAAND &5

WLl wilLee WEREITHNNE GfﬁLﬂﬂﬂ@]’lﬁ@ﬂ@ﬁﬂ'ﬂﬁ:ﬁ’lﬁﬁ’ﬂgmﬁmum



ume.2 213

el

I @

nangeash L?Jﬂﬂ@uLszﬂsm’éwwﬁ'ﬂgm

ar

i oo vingasiDasanbarduindafnuine
(o) Tty ion uwisn1afnein e wwu Trawhnis3daiaimun
HARE NN UATHNATENT UG e

(M) wuy o nuxunsfnenfiiiunsiqs Teedinisinguifinug

|
=

fraldifinedaasni el vangasansnmmaFBousedrniunds viavifensssmg
Arnamuin i@ Taeliiomiaefia fil

as g @ o &
LU @.0 HNANEHUARNISANEN 9xdasdnSanisfine
srdul3neyrn wiafiauwin anuie e (o) wazesfaviauiinut bidsundn ex
Pnafin

v
= @ °

LU @l ANANE HUARIISFEN R 9xdasdnSan1sfine

53AUUByn a5 Eadiaumn anuie e (o) wazezdasingufinut Hiounin ae

Wnafin

ar
ar

WH ABTHNUERTHULY 0.0 WATLLY oo 92AEIHNIATIULAY

ATLATWIRIEINT TN

o 2l

(@) WU e uusunsfinen?idinneide Taaiinieyinged inudis

ATUATHEN UAZTD FAAAIHE MY TURSATTEN WaYANEITEAT RGN F95
as g @ ° &
WU .0 ANANE MUNRNTGENEN 9zdasdnSan19inen
syiul3ayyly vEadauwia ande we (o) LL@:@zﬁ@qﬁﬁ@wﬁﬁwuéfﬂﬁ@ﬂm"[ o
ydnefn wazfnurserdnitosndn oe winafis
ar g @ ° &
WU Yl HNANE UARNSFEN RN 9zdasdnienisfinen
sEAUUFTes vaodiauma a1uia ee (a) wazarfiasitguiinut bilaandn ew

v

ydnefn wazfnurseftdnbitasndt we vinsfis

24 k4
=4

198 ABIANHEATNULUY .0 LAZLUL b.e 98A9iN1AT514
WALATHATWLAEITTH
() FeAUUFeyeun I Tﬁﬁ@?f\muwm‘aﬁM'ﬁqm@@mwé’ﬂgm@ﬁ@ﬂﬂdﬂ ato

ydnefin lnantn1seneiin e www fs



ume.2 214

(1) Wi 1 LR RN nE T um ey Tagfin19iianafinus

WU N o SnAnsn uaunsineni avfesdnianisfinen
FriulFtyny1ad vaafeuwin arude we (e) wazerfesyAnanfinug deundn av
PHILAR AN ADTIR TN R NI B TR AR EY N AT NI THY AT AN 1
A6 T lisiuvsingfn
WUU e Sndnen s sinend azfasdngentsfnen
srAuleyy1nd Waadauwin ANl we (e) LazesfiawiBna1dnnt Hisunit ow
yhefie wasfneg1ednan lideend o viefis
(1) s 2 sinAnnluurunsfnend svdesdnEensAnunTrau
U3 eysy 193 VA aUWIT AHED e (o) NI RNEN R SN SN Ensef laa g o
HANEEINUE wed e Hinsiusina s ltiosndt o veiefin warlifin s wiliefin
{en) ﬁzﬁuﬂﬁzﬂﬂﬂﬁﬂﬁmﬁﬁmﬂﬁﬁ%‘t‘lﬁgd uazlsrnatetiagtiodia a1
MNEinTINRAEAVANERT Titinandn we vidaufn

UNANENTAaNFENINeiT Lavaeyiisuauivangaafiinus

qIUN &

= o
ﬂ’T‘iUiﬂ’TﬁWﬂﬂfﬁB‘l‘i

i9 oo Tuusiaznangmns Wi “ore1sduazdindngns Sousienslng
Ny Anaay f9anliiesndn & au dvduesvdussnavnazenanifizesatsnsdisyan
AN WiulpmsndiouielsrmeaenvAvianas vas UYAAA Avhaaz i
328191380 IANGAANNIT o w%qmﬁmm@mﬁ’u@fﬁ INEUNTEL a5

(@) mmfiﬁﬂfimﬁ’mﬁﬂgmﬁsﬁmzé’uﬂ’wﬁmﬁﬂm T T e LR e R e T
Uszdvangmaluvdnaaalondngnaviougn eradiulsremvieniataduazsmangns
ﬁLﬁuwﬁwmmw%waﬁwmmﬁﬁﬁﬂ o VANEHNT TmﬂﬁmLﬁuwﬁﬂqmﬁm\iﬁ@ﬁyﬁuﬁ

furanges? [HUsaaguin



uAg.2 215

&

(o) 21971580529 M ANGATIEAUL AR AN ymiludge e wian1e15e
Uﬁm"'mﬁ'ﬂqmﬁzéﬁ’uﬂ%mmﬂwﬁmﬁmmﬂL@ﬂwﬁ’ﬂgmﬁimﬁﬁ'ﬂqmﬁﬁ@ wén oeufulereu
w%mm‘iﬂ'm:ﬁ?’mé’ﬂgmﬁi:ﬁuﬂ%mmﬂLfamﬁ@ﬂ%fyiyﬂwsfumﬂﬁmLﬁﬂqﬁ’ufﬁﬁﬂ
& VANGAT

@mﬂyﬁﬁm@\‘1ijﬁwﬁqﬁm@ﬁﬁﬂi:ﬁ?wﬁﬂgm Faadunnansduszsnying
Guuslunsaidudngnsuuumuszduindisdne ibilusmnosiinpsgmrdngns

12N HINNNUADIENFINNINITEANFNEN

19 mo Tﬁ@ﬂ@ﬁéﬂﬁ:ﬁ?wﬁmgmﬁaﬁ:mﬁﬁﬁﬂGi’flLL‘WWMM@: o 1
waren HEUusaR AN

dwusumdidarsrumdngns ansemumd N » a19fiasiari
Tuﬂﬁfﬁﬁﬁ’lmeﬂ‘ﬁzﬁmwﬁﬂ@mﬁwm TﬁwﬁwméfﬂLwi\'ié?qm@’rﬁﬁ@%’uﬁmmwé’ﬂgmﬁ
Lﬂum@ﬁﬂ'ﬁuwﬁqﬁmﬁﬂﬁ%’ﬂmﬂﬂiﬂ"jzﬁmwﬁﬂgmmﬁﬁﬁuﬁum'ﬁmﬁy’qm:ﬁm

o ey e 4 ol as 1ol { o es | '
ﬁ@ﬂq@]‘iﬁuﬁtﬁyﬁfﬁLLﬂ’JLN‘i@ﬂ"IHT‘H no ’JH‘HULL@]’JH‘?TW’ILL‘ViH@ﬂQﬂ@’]Q’TM’N@

12 0o Wo1er9dusravangns Aoruauavminmiulyaissndey

PR UTENIAUaSH ALY

WHIA en

o 5.
ATFSULINTANET

HIUA o

iy 2. 2 a G ol 2
ﬁ}ﬂéﬂ&l‘u AU L HTANETLRZRRNLASTNTITTULT A NN

{2 e Jasinsinfinyesiiasbinegnintassnananiunisinunte o

FuinsntainaHdszngd wasduifsraniouious TﬂLﬁuTﬁﬁé’uLﬁu@ﬂﬂﬁﬁﬁﬁ@

U

e

N19ANET wazHAUaN RN TAnEIA9E
(@) FrAULFtyynen
) @ 0 (74 ar = = | =t | 24 ar
(n L‘]J‘HJZJJ’N’]L‘ﬁ@ﬂ’]‘iﬁ'ﬂiﬂﬂiu‘itﬂuﬂ‘immﬂ@ﬁﬁ‘i@L‘VTEI‘LIL‘VH WIDTTAU

Yarysyrnv@awiauwn mm’mmlﬁﬂmﬁﬁ’mumT%GfuLLcsi@:wé’ﬂqm INFOITURANFNET

Ao e

AATINUATIENTINNTNTEANFNEE BNV IV I AETUTEY



ume.2 216

&0

o dl

(%) ﬁﬁ:muml,l,uul,a:mﬂ@Imﬂu‘izﬁmﬁmﬁﬁﬂm?’m%’u%@?’n,%
VsynsSviafiouwi e fsiuazumanfo s an Hanndn eeo e auwidviu
AandaBayanlyviadiouyin

(@) ﬁ@mmﬁﬁfﬁumNﬁm@ﬁﬁﬂﬁ:ﬁwﬁﬂqmu@i@:wé’ﬂqmﬁﬁﬂwum
Tulsznanissusiagdafng

() Tuﬂﬁiﬁlﬁu@ﬁﬂL%@m'iﬁﬂwﬁmzﬁ’uﬂ%fyfyﬁw ARG AL AT
AN AINI o.eo DT AnanRRsanTarwun analisunteiasan il
el Tneliagunsefifiavasasisduszsmangns

() SriUUrysyin

(n) Lﬂm}:ﬁ"lL%@m'ﬁﬁﬂmsfm:ﬁ’uﬂﬁmfg’lrﬂ%‘ﬁ%L‘ﬁﬂmw WADTLAL
Ugrniafatiagliodis mmm@:Lﬁﬂmﬁﬁmumﬁafmwi@mﬁﬂqm N0 ANANET
FdfiuaninTTImInsasAnEwE s AneABFUTes

(2) fssdumruumnfuaranssauU3 a3 lHa1nin o eo
WaAWEUWIN

() ﬁ@mﬂuﬁ’ﬁﬁ'umNﬁmmiﬁﬂ'ﬁxﬁwﬁﬂzgmﬂm@wﬁﬂqmﬁwum
Tusznenissussiasiafne

() Tunagifingdndanisineluasdurynned feaseduazuw
AL ATEHAINN 8. &0 w%@:ﬁﬁ@mﬂuﬁ’@sﬁmmﬂi@ﬁmum a19 (H5unTRer T tidi
Anunld Taeliaglunseifiarasnmisduszsmangas

(an) ﬁzﬁuﬂﬁtﬂﬂﬂﬁﬂﬁﬁiﬁmﬂﬁﬁ%ugﬂ AnZanisinenliandzaud3yan
Tn vindeurh snatigesfnefdmnereeenTInEnTgeNAnEYE DTN d
FUTDNUAN Lmzﬁ@mﬂmﬁ'ﬁ@ﬂﬂ%um’mﬁﬁ’mﬁmﬁwmﬁﬂﬁmm

syiuUsznafietastmdndniantsfnenlidindrssiuiynyaes
WIRLT UL @f\ﬂﬂmﬁ’u@myﬁﬂmﬁ@?ﬂﬁfmmmm:ﬂﬁymﬁmﬁﬂqmyﬁﬂmw%ﬂwﬁwmﬁﬂ

FUTANUAT uarHAmaNURs 9 EUsNA TR I Aufivue

9 we MaduEfnET s e aeerRarsoaniuiadasdndwindnun

TaeAfnaanAADN VI ADUAAEDNAHTIHM AV BRI



uAg.2 217

[oI5)

ar s

i9 we Tm'ﬁﬁﬁ@ﬂy AEiNaITENANTITRNENTEAU LSy eSviFeUSyaaly

= 4 | o °

or @ | § o & o | W el oA
159U L“ﬂ’lﬁ’ﬂﬂﬂ’l@:mW@ﬂ@]@Lﬁ@@uuﬂﬁﬁ@ﬂﬂ’luﬂ’l‘iﬂ’lL‘i@ﬂ"l‘iﬁ'ﬂ‘lﬂ"lﬂdﬂ@"I’JGE‘WLLﬂﬂ_Im“V’IW
o o @

Angndsanslnandinyus waziuifEansineidasnoniuiantanisineusniidin

Anen

i2 we Jinfnuluszduimdiafinen avfnenfivndn o vangashunan

S ar P
et (#

HIUN o

ﬂizmwﬂméj T iRl= 121}

i2 oo Usmanvasinfnea wuad
(@) snANEINIAUNA H1E ﬁﬂﬁﬂmﬁwﬁwmﬁﬂ%’uL%’]ﬁﬂmsﬁwﬁ’ﬂqm
AT warFNEI AN
(n) BnFEnuIEy wHTe SnANEARNTAY BN AT ULE RN
Toefigomannaide
(@) NANEMAADIEL wae iy dnEnE N ANe RS Fnwen
Tralvaasadun wnian1sineawsniosamzifonuas apuniuaedn lussfuyFoyan
N WiaU3nay1 vudoudnsdllidionnd o wioefin warbifiu « wisefis PIHINLAE
87197178 UT LI TVANEATAIMUA Tralaufnszduazunmnasarau 181197 m. oo
Seaziasaniduindnu sy R
TnsgifinAnuyaan B euieHans A ua A TNATHATIALSN
sinfnusnsnsadnese Udnrisarantainung Taefivsisefnazan ussfessu
UatysyianwdnBeyaynnanueingdl lsvasndn o« viopfie wazli uhHs LRI

Azan (AN a.oo FeziAuantmduindnunadiyli Tunsdifliaiusowfow

anidinrinfnunansioyld Widuanmarnnisdusindnen



ume.2 218

ela

(o) ANANEINIAR LAY MR1aTy TnANYI TN AV ENAeSULE AN n
VANEATELTIETH 7] WAZANEN INATIITNT WEDNENNATTIENTTATHAITH NS AN

(o) TINANESINANEN MRS TN EnETNr AvanaeSL I asziteuBen
Lﬁ@ﬁﬂmwﬁWTU’ﬁmqyﬁ’uwﬁ’ﬂgmﬂ@\mwﬁwmﬁﬂﬁﬁuﬁqﬁ’mfﬁ Tnafiastrgzidu
' 2 iy = o/ o |t s a = )
ATEITHENNTANEIRINT s At Aanivee Taa BEAvESUUSyn viaUsynaiioting
FnvAvende veiled unasftisrasenaadusysvangss arudn/aoe uazdode

AuNay

in wey ERlRSUNIRTON TR FnEn avsiailareenuin Watwnnlden
VAN EIA1IH9W 1R BAZEDINT ANVIANE1SUNIvHA V95 fasUfjisiandsznia

NWTINEAY HRTHHIZDaINFAZANT

VHIR &

ATsRINzL e

HIUN &
= 2.
AFRINLT ULSILET

. o

48 oo Ejﬁumqwmaﬂ%’uL%’lﬁﬂmﬁmmmtﬁﬂumﬂL%”{Tmﬂﬁumﬂmﬁ

° a

WALV ANFIHATHT TR adn e aaivun wisnyvasnzileuFeuuazinsran sty
AFANET WarA1ETTHHENRLAY (Td)
AU o

= =
ITFRAINZIU BT TYINT

9 wer HIAVIENABarIRTIN1Tavzdans et Tuusazanansinun
LLmTﬁﬁfﬂﬁﬂmﬁ@Ug‘jﬁﬁmN%’@ﬁmumﬁdm@fﬂf‘:

(o) infnunssdasaaadiawssdranadenlafiafiuntsaa e
‘imﬁmﬁmm‘jﬁm:éwﬁﬂqm ALy UasTodieanenaurmen nsawadeniindeul
epgseAln Wiedn nmsamndensefrshudlumy

as

(&) NIFAIVIZL R RIIHTHVNAVIENAEATYHA HNRGAH



ume.2 219

(A1) WNANEIT a9l HANIWNIYUASAaIT 1T AT S U Il auta
pnugzdavrag NI IEnaY
(2) sndneaflHasnsiion wazt1seATs5T NN NN
Wuanasenaluna? i Bvgndanirue duuassilaniantsfnetung Tae lhud el
= [ = o o | o [ = o @ !
HPTIETRYNI UL HATEAN MDD NYTRWNYH 2fadvNAFATNNIT DHANANET Bukdesi
o [ ar el Ly = [.¥3 (=4 LY o oy L. ¥ [ =t
wingu LmszmumwmnmmqwmmﬂmmmmummmummmwﬂmﬂLﬂuﬂ'ﬁm

ALy 1953 TﬂﬁUﬂﬂﬁﬂﬁﬁﬂmq@%@u

|
oAl

(A1) TN AN AN AR NN ARAA T ET vaailo ey
yaansHnAMuTuTIyaEn WiigeatesseianntsAnenantsensmisunifiusd
Tamanaineams e fissanadutveetus N alnatan RN EIUn g S

a [ ar
R NEN 1WA WINANEA

() uv1dnerdua oy i AlFdnAnerasnzifunsieinm

Wanuiimie ¢ Ju WusnduidaniAnisEnegaden 1iuuaesd mr{}fﬁ%ﬁu LL@:T%%’U@H%‘]
I UF AN AT NN FEIALEY

(on) HNANHI9zasnzLTaws18Ar e q FLADN LATUAITH IR UTDUFIN

ﬂ’d‘ =1 o = ﬂ”d‘ =4 I dJ AL =] ‘S‘Ud‘ e
D199 UENEIRAN YEDD197997 BN AN AN T U BTN U VaIHTYI
i C&I

PHATTLI

(@) WnAnerezasnzideusigldriaiuvanyag sradr1endidanly
1898191580529 WMANERT Aoy uarlwdiadnaidy FAHWRI LA LHIAY o @ MUNufn
TunranisinEnUnd wazlalhinu o wihafis Tummm‘iﬁﬂmq@%@u

=t 2 ey s 2 e = I =

(&) n1TasnzidenauiAnus yaaang1iwus i iuluarngzfay
VIR UTENIALENHIVIEN AL

(o) WinAne1srasvzilenBeusisneinia ¢ Aagldsuseiuazuu B
yEREINIH (4

(av) ungdifinfnuraenadensedrnlussduusyyied Wlisatey
fotlapudnfnanisfineisssulEnynyed auffieniunisamadionEen nrguandis
BAZUANANTIEATT A5 REUTIETET NISIANARAZNTTUTAAUNR hAZATETIH LY H

N19ANET d1FuIERTu o Tmﬂmﬂﬂy



ume.2 220

ar = ) [ . @ |
() Wnfinvianaasnzidensredrniaidunisadnaning Toaluday
Us2IAuna 91835719531 18 v93 9 vdiasl@suauifurausinoietsdaUsnuinan
WAB19N5IA AW LATaTAENTITEANEITHHENNTIANET snuTiuyTinenduiivue

naasvsiisusem e TiUsafiunad Wiufindnes v Tlusadononag

A
or A s

yidi Snfinenezdiaaiaieeinusseny wariidusonlufiansaniu T Tuthuseudmaan

Trfipaningauas wo 1PINATIVHA TRt avfiaitnmsawzonluseAruiulume
(o) Tungesisisin ﬁ'ﬂm@:mmﬁﬂm’mﬁmﬁfﬂﬂﬁ‘%ﬁﬁwuﬁ PEDANEHWUS

Fedaglsufiunadusnes S, U vae V dnfnenezsasiiusisesreduniasUssdmdusnus

S, Uvda V nadnsamzidenseiansiu o

WBHIA &

G TN AR Lﬁ%ﬂﬂﬂ”li‘ﬁﬂ‘lﬂ?

HIUN o

ATFIANRLALUTL LN RNANTSANET

9 o HPTWHIAYGLE A ANITUTHANARNIGANET AMANSANENAS o

PIav

i9 me HyANEIR I UUN1T ALY (Groding  System) WaZLANTEAL
Az (Grade Point) TN US2 SN
SR TT T NS S ARG ULN TS A W T LSS L Az LT

ST psfiudnssdunssnua i o soiy f9il

BNYT HWRATIFANYT LANTEALAZ LM
A ﬁLﬁﬂN {Excellent) @.00
B Ann (Very Good) o.&o
B # (Good) .00
o ADHENSA (Above Average) o.&o
C uNa (Average) ®.00
D ATNINEDH (Below Average) ®.¢o
D A9 (Poor ®.00



ume.2 221

ek

F an (Fail) 0.00
GﬁuﬂﬁﬁiﬁLﬁmﬂﬂﬁﬁm%ﬂfﬂﬁﬁwumﬁhwﬁmgmﬁﬁﬂm IHfinadunnfiuy
FnsnusTEAU AR B aLay a1 T nE N AW
f9 mio Tunadifivangaarnfinaueziunaluseinln Telisuds
srRUATIML I LER AN AnEN e RrTudnes s Gk
BNYS HANTSANYET
S wansanunduinela (Satsfactory)
WIAURANITHNFNETAIUNTH
J wansanElEiufiimels (Unsatisfactory)

WD LR INTNFNETaTU [

9 men TunToif s8R AR N 19U s Riun avEa BiEn U s uaa
e luiruasndseniseasn e deluus aranan1sfined N195789H AN INYT
G A IR ST TR ST I3
BNYS HANTSANYT
I T}iﬂ}ly’iﬂi (Incomplete)
Vv awmzfiouligmeiinsanilvlagbifnmsafiunag
waziia@auliieandiiouas eo (Visitor)
Op m'ﬁﬁuﬂ%ﬂ@mz/ﬁmmﬁLﬁwﬂ’ﬁﬁﬂmmL%mmiy
AEN I ANgATTuLAL 1 2t Tuasvansdndunnainun Tinauiuiinels usidaliugo
Lﬂ%ﬂyyﬁﬂi {On Progress)
W 93T IUIUAIET (Withdrawn)
(o) N9 | Tusnefantnazyinlatunsdine Ui
(M) BNANETINTH uaAnETE YR eAT T Sl aTuta
warn1g 1R aauFIn s am miﬂ‘mﬁuwa%uqm%ﬂ
(1) ﬁﬂﬁﬂwﬂfﬂﬂﬂmﬂ‘iﬂL%’lﬂ@ﬂfﬁﬁwmmaﬂaﬂ R LR R
Ur9UgEn1g Tmﬂﬁaﬂu%'mmLLWWﬂ’V%@wﬁ’ﬂgm‘éuﬁ @adals Tnelduanafinenuein
UszasmAngeafitinanendatia
(o) BrvindtnenlEdnus | lusedeale dnfnuidosdniuniseelssfiusg
WoAewdnus | Biiluszduazumsdadnus S vde U nowdaviBaugaiinanasnin

n1sAnEIUNAS A lUFTINANEIawzITien BINARAMAAINEII N AN LTAES L ATEINNNG



ume.2 222

oD

Wasuanes | lusnug Fvia U i dwdudnes |iswasuduszduazuuluais
naRnEnaa [Uudn avilsnnusiarsa i iuaansfnei E5usneg | dae

8 ee 83T UAAZALTAT IR LUR Uy en Fanan1 TS
Usuifiunafiantsdnianafnen dnfneiazdiegliiuazium Tienndn B winlasindnd
avsavamzifonlueBrningan eungs Fessuazummliannga 8

drvFusteirieosndaratridrilusrdudsenaaiiadnsdodie
sstuLBeyy b Lm:ﬁ:ﬁuﬂﬁzmﬂﬁﬂﬁ’mﬁmaﬁm%mgd FrnanB e iusa i N
AnSansinen infnenardiaelFsunsuuliandn ¢ winldsnini sxdavamadenl
FUERTIHTTEN AN T Az GIRNGT C

F1eAw e ynsrunslasiunaluines S wie U dnfinunasfiasfanys

S fnsriasfnsnanailonian s Am i an aunTsyisl@anss S

8 e NMIATUARIAHTY LAY IR A S TS UM ANTSANET uazuANTzsU
azunsiedeazan i Ao natedni asmnden wazli il vdneosminefnio
INHTIATT I S UF SN ET T AU AT MUNATHED ma 15IAEATINY wazseATT
T5udnes S, U, 1, V, Op vda W

TSR NS AR LR A A AN Tﬁﬁw@@mmmfﬁ’lmuwﬂwﬁm
FUWANTLAUATUUWNN 9183701390 WAITAENAUINTaIvsiefinyessein

vavne Tagnsrsilpiey Ao naassiuwmg TagHinstiae

2 oo NI18F v 1A anzIDeuT sHagtufinnaldluszifiauning
. e AP em®ua d e
ﬂﬂl,qm’mw’mfm‘iuagy Slnfinnsnauna sy aznanfinnus
A TUTHEUNA A B InNE ULy Eninug WilEsnes S wia U uazlusssndng
FANAUNIGANE 9191997 UENEIMANANS IHENES S ¥aa U luminafialaf (6 nsoiiv

Fnwg U fo1 lanm fasasnzidlensn minafnri 7

8 may A1ETIRIHaNN TN TRz AUT B afnen hlluluanssdaud

WPV ARAHA

#9 oa WINANYNANDTDUAIAIDI9 TR NET a1 lNiioendn o Al
A AN RNEIUNGT o SULAAANS RN INAN Az sEsEnEn
m‘ﬁmLl,mﬁd@’l@ﬁéﬁﬂ%ﬂm?ﬁmmmwLﬁumu*nmm;ﬁﬁmwﬁﬂgm

el aua o eAv e ae sy diaduagdiudnun



ume.2 223

el

natigninsAnedoaninnisinen einfnyisiiunisesessansn
uazaTIANed Insinesiiusnmnaiiundnug

Tunsatfindnundslifietansdflfnu Wuszemmangns vianiasd
Uazdmangaaalnaumiliftaenmangaauauming vmiinfeie1sdftEnem eundney

=3

= L& ool |t - o o ar N
Nﬂ"l’iLL(MGN@’T@’I‘iEmU?ﬂH’I W’Iﬂfﬂm@’l@ﬂ’iﬂﬂ‘it@’mﬂﬂgﬁ‘i T‘Wﬂmumd@ldﬂ’lﬂ’l‘iiﬁuﬂmz

aulamnyileymiinferansdivine  aundnsziinisusdsanstsdlszsmangnavie

21971587UENE

HIUNA o

ATSNAUATEISTUSZINE

249 aned ﬁﬂﬁﬂmﬁ@qﬂﬂur}huﬂﬂ‘m@uLﬁﬂumm?mm&iwﬂizmﬂ

~ o e o ] s = ° o ar
uFeurnsTndieinendy n1alee anantsAnuUndivawzdauEauarduindnen
Paeygynen way « meansfnerundfamaden@endvduinfAnenyuyaytly siuustn
g iuingine Tagslusonnianisdined awnnisfdnea WIBYNENANAITANEA
HNANEIAASFAUNIHINTHFOUATEIANUTAVAATHNUS 2N A asUndi enavenas Aaziiesiliu

= @’
A IINNTLIRENAN®EN

HIUA n

ATSRAUIA qmﬂuﬁ”ﬁ

12 «o MaraudnRaauds dviuinAnuissAud3ygyuen
ar asey . . . . = A‘l =
NTTRNDUIAATUNHUA (Qualifying  Examination) tHnTaaaULRaUT2AHHAIH

U e ! ddy =Y d‘ ° Loy 2
WIDH URZAMHFTHITOLEIHN AN NWH@Q’]N‘ELWHQW‘BW@ﬁﬁﬂHW LL@:W@HQuwuﬁf@]

i9 o IFMAAANE1aaLAIfIn1g198U525 1 i nAv a1 au a1
%’faLﬂummwmﬂ'ﬁ:ﬁ’mwﬁﬂgm FIIMDHNHD @ A1 WalAN & m ITAUEnTINNTG
HEUIAATURHLS

3 Cij o sy ° = a @) q‘ o o s

1934 LLH’D‘]JQUG]THTW’I?@’]Luuﬂ’]‘ﬁﬂ@‘l_laf‘ﬁL‘U‘HT‘]JG]’lﬁ-l‘ﬂ@ﬂ@’l‘i%lﬂ‘i:@’m@ﬂ@wﬁ

NIUA



ume.2 224

[5X

10 clo HNANYIAHANTENAGEDLARN @mﬂyﬁ?}@:ﬁmﬁﬂmsﬁuﬂwﬁ’mﬁu
NTE N8N & AANSANENIUNG wazluniantsBnuTaiasaouas fnyaen o
Hauatifiog
49 o WARNRITUSEAIAT T EaU 9rfasiiumiasniua1es iUsnuInan
~ cd . & A el o o
VA 191TE7 AN AN AR ln AT a9 SR NE AN NA LN warUsEEIUnAnNgAT
Y193 NERIMVHATHERURENNDY o¢ IHIULAITRAUDGAIeNRe LSy UASISUATSTRY
0 e UNANEITaaulNNIY SANEaaUuifalf o ASY NISERULAAY
2, @ 4 & = o v & | I
Fovanu RIS auns N o MAMTANETUNAGALL  TUAILANITEIUASILTN FINFDL
@ el @ [l @ ) LY | oy A @ 2 & o @
ufidnudn N s rRnga e NN ElwInBne wazvHnafied [Sazan Bvanmag st 1

WatsrlosumstinensysiuuiaymynenbsmAnenawss WEn il

o ¢e nmasauinamsliaziinssauldiuaely @ avamsinuiung
HUAIMANTANTISANHILTNVHNANEI RN 2581 Tmﬂﬁfmwmﬁﬂﬂiﬁﬂﬂﬂﬁfﬁ%’ﬂ@gﬁﬁ

X as . & @ [ s
Tﬁﬂ’]Wﬂﬂ’]‘iﬁﬂH’] Anrrugriuanwg InnIalusinAnen

19 o Tﬁﬂ’iﬁﬁﬂuﬂmxﬂ‘i‘iNﬂﬂ‘iﬂﬂU&ﬂ ﬂm’ﬂyﬁ/@‘i’lﬂ@’luw@ﬂ"l‘i@”E[UTﬂTiIN’IH
[ ' s N s ar L7 sl (=4 =. & i |
U?Zﬁquﬁ@ﬂ’ﬂ@]‘i m@ummmwmﬂﬂmﬂsﬁu o dUA3A AN TN IRAT UL TS N@Z‘H‘Hiﬁﬁﬂﬂ’]

indnwr sy s anuasil

HIUA @

NM9ABULSLNIR ﬂ'J’TN?

in cav MIsaUlszanaa g AviuinfnumBoygeniaz Fyaily

miﬂﬂum:m@mmf’é (Comprehensive Examination) Wungamy Lﬁ@ﬂ'mﬁud'l
datindnunlffnurarumunangaauda frwmsouiuenwiieannyiniineninus vianis
Fuminasy wandlumnfi winastineg Whiibimels

HNANHITEALLRY AN WU o ﬁﬂ'ﬁ:mﬁ%mum:mmqmﬁ FLADY

(o) iz foEunynaeinn usiuUB Y enassdngAsuaTLALNTg
Anwn TaeBisfusassmhefnaudineg

(e} RSP LR AN AN TR AT TN TiREN9T oo

(on) [B52dUAzIMMAI IS Az EA T BATT9A L THANAA B



uAg.2 225

oloy

(@) FpURTNTERUUSzHaaa g B fuvnanansinenUnanamyidon
B uusaansFnEEni G Tﬂﬂﬁfmqmmﬂmﬁﬁ’ﬂmﬁfﬁé’umﬁﬁ?ﬁ@’lﬁ’ﬂm‘iﬁﬂm
w%gﬂﬁ"dﬁﬂmﬁﬁﬂm fnzriarinsamatnnisdwinfnen
(@) FOUATUNITREULTENIRANIHINEUNTHEUA B HNwWE
ﬁﬂﬁﬂﬂﬁ:ﬁuﬂ%mmﬁwﬁm:mﬁ%muﬂfi:m@mw? EAANADUNTY
e b dngRTIaLALANTANELEY Fei
(@) VANFATUAY N UL N o Tﬁﬂgsiuﬁ@uvfﬂLmz@mﬂﬁﬁ@ﬁm@’lmiﬁﬂi:ﬁ?ﬂ
NANFRTUTLIIRITIAEN yiah AosapUHINNITER LS T aANHE AN © A1An1sFNEN
Un@ SunameanisinenwsniiamadioEems Tmﬂﬁfmqymﬂﬂﬂ'ﬁﬁﬂmﬁfﬁ%@gﬁﬁ?ﬁmﬁﬂ
nnsnen vdagnasinnaine Aasinevinanmeinniaiiwindne uazesdinsasy
NN REUUSEHIR AT THENENN T RELAE NI
(ln) MANFATUNN 1 HUL N o FTAD
(n) ﬂ@‘uw"lm’]ﬂ%ﬂﬁﬂ?ﬂﬁzﬁuu%iyfyﬂTwmﬂuwﬁ'ﬂgmumuwuﬂﬁﬁﬂm
Wudn Hileen we vhefin Taaliriusmvshefaingninug
(1) SudnTe AP A A AN B RETEA m.oo

=

(M) ﬂ@UNquﬂ’]‘iN@Uﬂ'ﬁ;ﬁN’)@ﬁQ’]N?T?A' A1 e Aaran1afineUnéa

|
or  os

~ ~ s cl @ o sy o, ar =)
awziflendeu Taoiusasntan1sfnun i iuayi@larinnisfinun wingnain
AarnenRasiesinsgnwernniadusin@nen
(n) VANGATUHN U FFEN

() smUAHEERT s UG i enamAn gesnazunsn1sinen
NIWRY NFiaendn e wiaefin Taglidusaursiefinnigiusing asy wiotlynifiwee
WIDNTRNAHITRITEY DTN

(1) SudnszdunsuRfs sy auldnandt m.oo

(@) anUAMNITERUUszRIaa1nS [HifK o nnan1sfnuiUng
A = = o A as arm B o o = ar  as
famniauion Inglusanaiansfne @ suandBFarinnsfinen viagndein

NSANEIN AN T ANEN TN IN AT TN F N

fe ew Winfnuniuasosmasausatiodisanends Taa BsuanuFiusay

[

F1NP1915IAUENHIMEN V94 ATRNIMUATHEDUIHIIHAY ¢ I3 WU hATWY

o

it 1]

AMuAYUSYIUASISUANET DY



ume.2 226

|ExYe)

nsdin1sresndnnsaEaulszinanng dninunfasduaniasud el

ARy AN TUNDWINERU HERNIT o 4 WazEnTINenase: [HANSuAN AT ATEaU

i9 e Lﬁ‘ﬂ?ﬁﬂf}‘iﬁ”}Lﬁuﬂﬂ‘iﬂ@uﬂ‘i:ﬁ’)ﬂ?]QWN?LﬁHTU@Ei“NTﬁN’IG]‘ﬁﬂTH
Utiady e A9 TUAIAILTEEINNTINNITUAS NTTHNITEBULTZHIAAITIHS ANuiiananTE
Uszawidngmaians s1mmbiliaenit e o wibifin « an el A8nmesseuliiuiuamd

819719 8UsT A MANFAFTVUA

12 ¢o INWUANITNEUNIHUTTNIRAIINS Whinluauiinnssddszsn
MANGATA VU

fn ¢o nssnuUszanaamianaiiunisaauiailen wazvianisaau
UnUan %95 MR LKAN1TTENTMHANS AaLuAAzA S e se Aune T e STuus
Aumausuusn Aasiwerdadninfnunaauliadlue i

NFFIENTHN A A Tﬁﬂ?:ﬁmﬂﬁym'ﬁﬂ@uﬂ'ﬁ:mammiﬁ‘ﬁﬂmmmm'ﬁ

AEUNTHLUTEE AN GRT T ATMUATIINRNE TR As e Utifisinende

ia ¢ dnnendaaulliiuildnEsaunisnld o A9 A1alwna ewo A4
PAIFINTHAALASILGN V95 Fag 11w v Anantsfinerlnffiasyzidauduuiuuanas

. os L as ar o @ = s
m‘iﬁﬂmﬁ‘ﬂmmmmﬂﬁﬂm ‘ﬁ’]ﬂ@'@‘l_lLLﬂG]’JLLN’JTNWWH‘WﬁWH’NﬂWWﬂ’]‘iLﬂuuﬂﬁﬂHr}

AU &

NANNSRANTHIUATRaUa BT INRELAsINETINNE

@ o o o = = r=Y g o =i = P g
12 ¢o N9INARANUE vIAveinut dnfneieieGeuEuen i) inud
A o ¢ & 2 or v o A \ P o
WAV aRIWLE Ll uaTe1 e m@mma\ﬁﬂqyﬂm V193 @%Gﬁummwummmﬂqm
uazAAERHe 1ENe1919E7 T NEN Lmﬁmﬁuwﬁ’mj@Lﬁummvfwmm:mmé’mqw
19 ¢w ﬂ’]’iLﬁu@Iﬂ‘N‘ﬁ’N@ﬂf}ﬁwuﬁ YEEANUINIE
o e S P PP u— ey v
(o) Feaud3nyaen Wenwanuvnreurea19 8l ne auinud
1) ﬁfﬂﬁﬂmﬁﬁw%L@m@Tﬂ'ﬁﬁ"N@Hﬁﬁwuﬁﬁ@ﬂ’meﬁmﬁwmﬁ’ﬂ LLmeﬁwﬁgﬁﬁﬁwuﬁ'
AenaarfiasFiuamifianindieinan Aunewiuaouneiinuet ilaeni ewo 4
Tasesnenuiiinntdos BsuanuintouanatesdfiUinen uaslsreu

VANYAT wRIE AT entiua Nyﬁﬂfﬁﬁﬁ’mﬂ?mﬁwmﬁ 2 Tw ANIUEATINET BN AN TANET



uAg.2 227

Be

Undid & sfunginnantsinenanfiamzidouEen Iﬂf—.lﬁ‘l_l‘iq}m’]ﬁﬂ’l‘iﬁﬂﬂﬂﬁfﬁ%ﬂ@gﬁa?ﬁ
avinnaAnen viaegnasinnIsinen fasresiivannnngdindnu

nasunladln q LﬁlHQﬁUTﬁid‘iﬂdﬂHﬁﬁWHﬁﬁTﬁ%ﬂ@Hﬁﬁ@ﬂﬂﬁmeﬁm
AV YTRBLEAN Tﬁﬁﬂﬁﬂyﬂﬁuﬁ’l%@wﬂagﬁﬁﬂﬁLﬂéﬂuLLU@qw%@N%LL@qmeﬂwam’mfﬁ%ﬁm@
Tedieanands TnoaanduraurasenesditEnen WATLSTETUVANIENT

mmﬂum'ﬂ@mﬁﬂmmfmmfi:ﬁﬂﬁ’fym\i@w;jﬁwuﬁ HnRAnEIFEIUT R
Laﬁ@um'ﬁmumﬂ@gﬁ?ﬁmqffm@wﬁﬁwuﬁsfmi NFEHN T NAATURIINA owo A%
wginly ﬁmﬁu"ﬁfuﬁfﬁ%’umﬁﬁimﬁwawﬁﬁwuﬁﬂﬁ’uwﬁ\i@gm

ﬁfﬂﬁﬂmﬁmmﬁqmmmqNﬁ’nwﬁﬂumﬁﬁq@u@ﬁmuﬁ@i@ﬁmfm‘mﬁwmé}’ﬂ
AN ARWIAT T I ART e AN a1

(o) FEAULB Ry I dasinAne EFnEwiabifioandn o aransfinen
Und wazfianmuiwinfnenasiy dnfneifaniianelasesdnerfinudaoiuds
Ay uarlasindveinuiainanariesifueEiianindisine1auneniuasy
ANuTWuE Bitlaundn «o T4

Trsenameanfinudins B3umnsfinrauena1ensdiEne uwazlsseon
VANGAT LLﬁqﬁ’l@NT@I'N‘::“Nﬂﬁuﬂyy'ﬁfﬂﬁﬁmﬁmﬁwm@“’ﬂfﬁiLﬁué’uqm%%mmﬁmiﬁﬂm
UNGT e TULAATANNSANEMSN TR ToE e Tﬂil‘l:lji_l‘i’lﬂ-m’]ﬂﬂﬂ‘iﬁﬂﬁﬂﬁTﬁ%ﬂﬂHﬁﬁTﬁ
AMANNISANEN w%gﬂéi‘iﬁﬂmﬁﬁﬂm fneiugzinsninnsdwingnen

naAanulasla q Lﬁmﬁ’Uqu'ﬁ"mﬁwmﬁwuﬁ’ﬁfﬁ%’uagﬁﬁmﬂﬁmﬁm
AWYIRYUAD T‘ﬁﬁfﬂﬁﬂuﬂﬁuﬁﬂ%@qﬂ@@gﬁﬁﬂﬂﬁLﬂﬁﬂuLLU@qw%@m%LL@qmeaﬂq’luﬂ?ﬂtﬂum
tiefisAnends Tnganadiurauressraadftinuuassesmmangns

wnifiunisrailfsuulasansrddradvanineg UnAnwsesUf U8
Lﬁﬁ@uﬂ’]‘iLz\mm@@gﬁﬁmqﬁqﬁwmﬁwuﬁw NN ANATUR YA oo Tt
T ﬁmﬁfu@qﬂé’uﬁfﬁ%’UQHﬁﬁTﬁﬁﬁﬂﬁwmﬁwuﬁ'@ﬁ’uwﬁqzgm

SN neENsE9Re it N9 Ry enind et ndieiven dy

ATHTUATULAL T IRV DAV RN HA

o
& E% R '

19 e FUADUABIHNIE VIEdneinutAsgaviafeyaaunNaniuATY
APUATLULINAINITANEIRINIS oo 18 oo LA oc HURLNTT mo Fi
ol - dq o o @ 1 dl
(@) FeAULFTY1en mfmﬂuawguwuﬁ%ﬂﬁ:wﬁmmLm

(n) azibuumhgfinaudinutaunafivangs i



ume.2 228

[Ea] )

(2) FOUNTHNITHDUATH ISV FILAN
(7)) SEUA N TRDUTAATAHTRLED
(9) FTUANNTREUUTEHIRAITHG NFEHNANET WU o
(%) fai@%fimwdwm'ﬁmﬁ’ﬂm‘iﬁﬂm
Taalinfneiusdawasausatndishvenaulisunnasiasess @ ey
aurAnadHlaENd @ &o W warfasnowinanulaiaendn o YRS TTdie
ANg1AY U UATTSL AR A UL ENTINANEA W%@N‘lﬁj\‘iﬁd@ﬁﬁﬁwuﬁﬂﬁu‘f}ﬂﬁﬁgﬂLL‘LI‘LI
ﬂyyﬁfﬁmuﬁm’ﬁmﬂ@”ﬂﬁ’mum vl @Hf}ﬁwuﬁﬂﬁuiwé'f@ﬂNWQLﬁ@Tﬁ%’mﬁdLLﬁqﬂTﬁﬁﬂﬂﬁ
wiln R asriannissay
Tﬁﬁmeﬁmﬁwmé’mm&ﬂmzﬂfi‘mmﬁﬂ@uawﬁﬁwuﬁ H9aulutiaanit ¢
AR Usenaudiog
(n) r}}jmq@mg&ﬁ@fmmﬂu@ﬂywﬁwmﬁﬂ%mmﬁwﬁLﬁﬂﬁﬂdﬁu
aEfjinnt Sl Tuanasd7UEnen o an vwidiiiulsesmnssunsaau
() 919158RUENEN
(A) NITHNTTHDY © AN NI TNETTATT HNANY BUWADENTTAT
Alndns warliltonersdyBnmm
Y5 w@mﬁﬂ@uawﬁﬁwuﬁ%ﬁ@ﬁﬁmLﬁumﬂﬂfiuﬁ@’mﬂmzﬂ'ﬁfmmfmﬂu
naasnansaauiFpe1sdivEnuvananas i ndisAnenasaielu o Sunaseiniie
ARANTNAL
AmFUNTUsHTN A TN HNUE AuTNTINNIEeUEI99s TRl
Tufusnuaufinnt uiadadeuvudsninldlndainodonsaudunanissny
winlszifiuyavanidnAne19nyinguinuieiuanysolisuissuin uazdAsdauuy

ﬁﬁ:l,ﬁusiﬁﬂ’mﬂﬁmﬁwmﬁﬂw%ﬂmﬁ’uawﬁﬁwuﬁ“@ﬁ’uﬂw‘mﬁ Tmﬂsiﬁmm:ﬂﬁmﬁﬂ@mm

P=% P=Y

NFUIATEIRDnIN AlBad AN1n & Uiunans srsiuTnszaurds uarldindinanands

Ui:ﬁm:ﬁumﬁﬁiuﬁu@mmwmq@Hf}ﬁwuﬁmﬁfu@w{jﬁwuﬁ@ﬁuz\myﬁﬂi
ngn1sapuauiAnut (Hi1u dnfnuddviaounidnlé o R

el oo T4 vAINTHEBLASILTNLAL NNz At ImsAnETtma B iie om

PINFDULAFILED B AT s R A AT InE nsa



ume.2 229

lsagn

Gﬁuﬁumuquﬁﬁwuﬁ%ﬁmﬁﬁm:ﬂﬁum‘ﬁmquﬁﬁwuﬁmﬁumm‘f’mm
ﬁﬁ’mumﬁmﬁ?ﬂLﬁuﬂﬂﬁﬂ@uﬁwzﬁmﬂmﬁmuﬁuﬁw@ﬂmyﬁﬂi H11599N15 HATUATH
sruaniitnvua (s Wasun1saaunenll v9d fevsnfiunsaSedunneln o 34
TSNS MR AR LRSI

(o) SR Tysyin AeERLAEINMSTEnTin B e

(n) awnsdlnynefisineinugasunaiivangaaiive
(1) NOUNIUNTERUNTHIAINUTVALAY

(A1) NEUATUNTTREUUTEHIRAITHEUAD

(9) Tai@%‘medfmm‘imﬂ’ﬂmﬁﬁﬂm

TralsanAnurduadasnoaeunntodis iy ana s [Hegusnas las9919 (HSu

|
- =

@Hﬁ@lLLﬁQTﬂiﬁﬂﬂﬂdﬂ /'@ T UATAINADWINEDU [HUDHNIT & T WUAILATWTT0

AgragUseyuag15U ANGaTado LT aYHn ANk w%ﬂyﬁdﬁﬁwmﬁwuﬁaﬁ’u’i’mﬁﬁgmmu
anysolp T Anetduiivme vl Anendnugativswdsnaradie hdasengonliting
uwiln A asrennissay
TR AL ADENTTHNTFBLANETTNNE Aerumbifiasndn «
AR Usznaudiag
() ﬁjmq@mg@@ﬂﬂmﬂu@ﬂwﬁwmﬁﬂﬁﬁuﬂwﬁﬂmﬁLﬁm%mﬁ’u
Aneninnt Seliduenansiitine o e vvsindiiiulsrsngsinsaay
(1) 91915ETUEEn
Vil nanEaLANenanutazde Fadiihuensurenanen s gsEny
nasenansaeuene i AU nuvans A U BdieRneapane e e Suraseniass
AnNTTEaL
AMFUATUILIIEN AT AN EHNNE ATUZNTTNA1TNEUD199 7 T2
MANE LIV finut watdaasnuulssiinlrimdiadne1danioniunan1saou
wipl szl asansdnfneidavindnefinut aduanysol ToaTs ATHYNTTHATTHEUTLY
N0 T A TN fifian Anan & Unan svsulnsedunils e iilodfisananas
Ussfuszsumauszifiuanmnadnentinus asbinefnniaiuayse]
neEinTEnUANETnLE TN SnAnuEavEaeuLAsnlE o Ade nell oo
H4 PAIIINANER LRSI LAY BRI A NS AN TIT A B T o @ winaauus

o o L @ @ e
17 LL@QTNW'WH@;‘W uaNTWANTLUENFAN RN



1UAD.2 230

|l

T aa LAy AN E S B9 S A NS TN TN ELAN NS ATUANHA 1T
ﬁmumﬁmﬁ’lLﬁum'ﬁﬂ@u’ﬁwzﬁ@dﬂmm@uﬁuﬁwwaiﬂi finTINn1T I ATUATHS I
firvua s Whasunsaauaaniy vei doesninnsiiafaanamaln ee 3 Tuainiu
AVARDLUASILN

(en) NMFVIINITARAID AT IaLleyMLAL w"%@mﬁﬁﬂm’mfﬁ"mmfym%w

seAUUByey 9 Tuwé’ﬂqm WA 2

AgLae lAggenTssuRsaass vidatlymfes W%ﬂ’ﬁﬁﬂm’mﬁmﬂmm
278 WarhAnen Rnenaudnlifieendt o aamafnenund wasdlaanwduindne
w5ley sinfnenflantianslaseienisaueinfass wieilauifiee vienisinaans
fFenmagein elaaticdisfiner Ao ® uaylassinesiosBsunAneuaou (i
91 %0 4

Tagesamanaingasy wiatlymfiee wion9inanudaaryaiin
FoslRsuaNTiNTILaTNa1915 87 USNEN azlzEIunangns waaraslaseseniiy
ﬂyy'ﬁﬂﬁﬁﬁmwﬁmﬁwmﬁﬂfﬂLﬁué’uqmﬁﬂwmmﬂmﬁﬁﬂmﬂﬂ(’?}ﬁ & WUUANTANSANELGN
fasnadowion Tagsiusannan mmfiﬁﬂmﬁfﬁ%’umﬁﬁﬁiﬁ ﬂﬂﬁﬂﬂﬂ‘iﬁﬂiﬂﬂiﬁ%@gﬂﬁb\iﬁﬂ
MR Ansiwastinanmnraduingnu vl Taseinemaduaingass waatlywiie
yAansnanndenrgantn axfiesFsueniReniodsineduieunasmatiobe
Arsduaindasy viadgunfites vaen1sinaaseirgenin Arriueriedins
asvzaiuluae

yndunisreRsuulssaszd fyeasn1sfuaindasy el
WEDNNTENANEUI T AT TN iinAnendasUfiRiaionnisaunraanilaseinnis
fupsnBasy viatlyyfies viansEnantseammyoninlyd nsdiinsiunaiasy
fvue oo Sl ﬁﬂqﬁu%’uﬂﬁ%’umﬁﬁmﬁwmﬁﬁwﬁﬂﬁfm: waatlywfey

WIENTIRNATIHE R Y 2 ENAU UV RIER

19 @0 MWEDUNTIARAMBETE vIailyvAee wIansRnanaTeaTy
F1EN AFIgATEfasRUfaRiuATUNTYNAT BB A TNEIAHED o (iflaund eo
P WATNTEOUNTIANAT S ETY Waallar R ey ¥IaN1TRNAHTRITIYDITN 92NTEYn
a | d“ o
Tésasiasin@nen
(&) ADUNIMNTTHTUATHIANUTVIFLA?

(I} HRUANINNTERULTZHIAATIHIURD



ume.2 231

ln&

(en) advziaudrinisAuadndads wiatlywifee waan1sina T
1B TEYDTTNUAD

(&) TN‘@%iaﬁu'imd’l\iﬂﬁmﬁﬂﬂﬁﬁﬂm

TralfnAnuniusdasagaudetodenyanas [Eauanaslagsssng Hau
@Hﬁ@]LLﬁQT&iﬁ@Hﬂ’jf} c& W arfieananduaauHieundT o A4 TUFILATUTIITIR
AVNRYUTLYUATITUATIDII D HRUADIHN ANYY WIDHYNENNITANAIND aYy vaniliyyn
e w3an1TRnAIT BT e inadusiRsUkuL ANy selnnTivndnadunviue
VN N19ARAINSETE wIatly e ¥Ean19RNAMHITYI T D1 EWRTUTINASN A9
WalEsnaaugaf s insudlUAsundasnaunisaay

Wl sRvenasueNRImens A nufiuanenss s R UM SANA A E AT
vidatlyyafivay v3en1sinanatetmyentn Taefete sdfivinuivanyiawiinidu
UGz EIHNTINNGEDU N9H HanT9EaunNiauaindase vaotlowiemse vaanisinani

1 2 TR s g
Fuorsypninszdasdudiduanduiannanenssunissau

AN EINANTAaUIF a9 15 SR USN AN AES TR e e A a1 T e

AAAITINLES RUNTTRNAU
ar @ Lo = =y = =8 | F=)

Tfuaeunigdnaindass vdollyymfwe v3enisinanu@atryaiin

L H AN ATENTTHINT DU ATUATHI TN HA BHAIuN 980U Fvaziianinissau

3 ~ g @ 1 o ci o @ EX dl
HU NN@’NNH?M ﬂ’]ﬂ‘i‘iNﬂ"l‘iTNEf‘]‘i‘l_lW"IN@’I‘HQHWﬂTW‘HﬂTQT‘VTL@@Hﬂ"l‘iﬂ@ﬂ@@ﬂrﬂ

ar
ar

$8 fneanBiunsiasetunte il oe A4 LS TNARARATOUATINTN

fo @ev NTIUTHRNNANIAUAINENTY WaatlyyAae a1 HnaN

Funmeyaniningavine wisendindnsaneensnsaiuanysoivi et diivgnwn
ar [ s = @ el a ar o o @ as A

san s sniunalnelignesudinszduazusnasin A sudisssdiuazuieie
RPN

dAnfnundds lanunsaiaua s unIsiuaiafasy viailyrAuey
wiantginasdidearyenin ereseuldHifinsnes op Blusudeunisfinun
wazlunadiflifisneArduamzdouin WinAnwiUiiRaisie e (e) (1) aundn

o 4
FEANIFFNGANET



ume.2 232

|kl

|
Pt

5 ex nsdiinfne amabonBeunisduaindass vietyrfe
WIDANTHNAMN T 2T WUAL AN T NTUNIH LRSS AR TIENINANTANAANE NTY

yantloy i fie w%mﬁﬁwuﬁ@ﬁumyﬁfﬁmﬂﬁﬁu o NANFANEIUNARLUANTANITANE

|
os  of

dl = = & o dl ol = v
VTAIVEEURIHLTHUATILGN TﬂEI”H“LI‘?’JB-Iﬂ’]ﬂﬂ’]‘iﬁﬂﬂﬂ’?%@ﬂ‘l"lﬂﬁ‘i@gﬂ’NGWﬂﬂ’]‘iﬁﬂH’Tﬂ’lﬂ

Widaaaunn BusnGsfuAzLLY F

12 ¢ Naiauginud viadnaniinug vianisauaindass vaadyi
fury v3ansinanisdeariyeiin 7lEduaituie e feie ex Waanitu
~ = = o o i ~
o daunaoUs N A HIAYETRLLAILAN T
L a =) =4 =y = = | =%
MManTEfuadIdasy vaatlywifiee nian19lnaanaiTaa iy orEn
dvduinAnunszaudsenaeiieng visdsenedadnstodintes Tiaaniduszdiauvde

UFeNF BN NN T AL L AILAN T

WHIF D

M URLULURIFITUATNATSANET

FIUN o

AU AsUNTUTITT

990 NIEGUASNEITIAT DN HEDN1S U RERLARNTSANEA LW U
sudaunaalsrniAadUAnnyenasy
ANFURAYWAITIAT AN WIRNIFTURLHBANUNITANET HNANEIA99T152

ANETINENATHT LTSN AU AY

HIUN ‘e

(1 7]
ATSARFTATNFIANTI UMW AR NET

inve Wiinfnumuanmannaiuwinfnenlunscideds i
(o) ufdnganiadnu
(lo) B8l

(en) R1DDN



1UAD.2 233

ey

(@) TanluDssin@nenannriunisfineni

(&) wnpeuanifussnadnduinfneniovisialn msie e

to) TaszifewdenlinanadeneluaafinrAnendsrirms Suusds
Wan1an1sanEIUNg aNHLs wed o) () WAY wed (o) (A

(o) RIWNNISANEIRAADNHLNK o ATANTFANYIUNE ﬁul,wi%fﬁ%’um,}ﬁﬁ
Fntinudninefeiungoife

(@) winfnuiesuszaznadnumuvdngasiuie oe 9 e 18 oc
UATED od

(o) iwinAnevaaeaiond Bisnutsn Aussd asanwindne andy
ATHILD o (@) ()

(@0) SnAmETa Ui sEaUATEN AT NA AHTa me

(0®) Lﬁuﬁfﬂﬁﬂmﬁfyfy’lmﬂﬁmufﬂN’mmimué’m@mﬂyﬁ’(’?} ANl e
uazie e¢

(@) WinAnuBaymnandilasdwauiinug ixm aeie o (o)

q

a5

(@en) AN IERUUTZHRAAHE ande @

(0@) BIAMmMsanUanTinet vaadveninug sude ee

(o@) UnfnuassiuEyanly bdslpseandneinug vionsduninfeasy
vaailayynfiAs vEentsinan HEeamya1in amefivavendaiiven

(o) THF19z AN ss9iannsAnENn 1 N an T AnenAus e

(@en) gﬂm’fwwmﬁﬂfﬂ?ﬁ@@ﬂ VE A ANTINNI TN AE

(om)  wyivendpsdeliuanmmanwilaaniadnandteiin Tnaaaw

WITRUNEY AT NFIHNNTUT a1 e eRnen At

HIUN on

ATSRTWNANTSANET

{2 v nsaminnsAneFUGTRAmngAsse s
(o) Snfnu1 v uv Averdeduitfnur HdavEarwnnisAnua

Tuaran1afneEn ﬁul,wi@:Tﬁ§UQ1§aTﬁ@ﬂﬂ@%ﬂﬂﬁuﬁLﬁuﬂfiﬂ’iﬁmw



ume.2 234

e

P ar

(o) Tunstlfiflwanaduanais dnfnyoreainnmsinen unianisinen
Tnaensinemiie(d vl faslBsuamnsdfiureusnaessrUEnewan (818 dseen
VANERT WATATAURTHNFNE &R mevfﬁ%’uméﬁﬁmﬂﬁ'mf?mﬁwm@“ﬂ

snEnen? Hidawmndiounarlarasfaraninnsiinen a5 5a1Wn
manE Wasneannnnisinfneinials o e SN udaniansine Sasim

a [ ar
FrRNENWNISLNINA N
as dl ar | e ) | = : ~l -4 [

(o) HnANWARRINNNIT AN [HAa9E1Te A aT s e ndaFamaui
i:"mmﬁm‘iﬁﬂmLLm‘ﬁmi’ﬁ:;ﬁi'}%’ﬂmﬂmwmﬂﬁuﬁfﬂﬁﬂ‘umﬂmmmﬁﬁﬂmﬁmﬁﬂ
snAunIANTSANEI AN AN ez tauEeundn

(@) m'ﬁmﬁ'ﬂﬁfmmdwmﬂm":‘ﬁﬂ‘mﬁfﬁ%ﬂﬂgﬁﬁﬁﬂuﬁuL%Nﬂﬁ‘iﬂ@ﬂf@i
AAnINENEN 1897 [ aszfioudeuluntanisdnurinestinfindnes W Tusadion
0199

(&) HnAnEI9ra v nNI5AnEIBasatuAN = ATanITAnYIUNH [
Vuwaliduasifiantodiaivendodunsdifm

os o @ | @

(o) ﬂ’l‘iﬂ’lWﬂﬂ"l‘iﬁ’ﬂHﬂTN’Nm’lﬁlL‘lx‘i(ﬂ:fm f]fymumﬂwmmw:mm
nsinerenaiiszyBluie b uarbifidvilfsunsisuetearadnianmsiinuianad
suliluio v warluszninsmsaninnsfinen sindnen bifangdiunigla ¢ feariu
ATINEUABIANUES w3 dneiinug vaanisaurdndasy vaetlywfiae vaen1sinaeu

Bungayanin

HIUN @

at 2. @ at at o
TeanauLe ’TL‘U‘H‘Hﬂﬁﬂ‘H’T ﬂ’T‘i‘iUT’ﬂH LLﬂZﬂ’T‘iWIEIUT’fJ%

ai s as s oy q' a =1 s
0%m HNFNYIT2A UGN IV AUEATWNIT DU nFAnwn
HTD o () $8 96 (o) WATIA Do (o) D19taFA NI EuInFnunAnls vied il

Ngle U PIHYNIVENAY

9 ve UnfAnurszduTmdAafnurfduanmntsiduwinfnen atuio

N N d‘ a9 et o = 24 o =) i [ o’
v (@) 19 9e (o) kAzTD ve (o) WOlHSUNTAARANYERFRUAALAD NN WTWINFANYA
(8 a19srurssed e fnen Biausn i rd ldan Taalsduluausafaurie

UseN AT a9 HRTANENAE



1UAD.2 235

e

0 ve WnfAnwirszdutiodiafinufidiuaniwni1s i wdnfinuel aruda

9o (ow) WAzE9 ve (ow) 3= M AVEE Ay sa iy Aveasn

fawo masulawindnywazmadieulawnbefaensoniugasfnein

valulszwaazanUswe Widulanlseneasniingtas

IR &

o @@
ATSRTSINTFANET

9 way m‘imu@‘%mﬁm@ﬁﬂL%@m'ﬁﬁﬂmefumﬂﬂﬁﬁﬂm@gm%ﬂﬁ%@u
MNANFATANTANET tindnearfasdulussauanainezdnSansinesetodainend
TN A9 57 LN mAD UIEETUVANgnT WATATIUA malwnanfiamAnendenimun
WetofsAnenduey [Fisdusnanavdngiusng g Baawii

t0 v WiinAnund ldsunisianate Lﬁ@m@gﬁﬁﬂ%mmqﬁmmuﬁ@uﬁ
A o Al

(o) ANwATULIWY NTEAT M efvNaTamANYRT

(o) FEUAIMNITNAUATHIAWNUTENA AN ened’

(on) FOUNTHNIARLIARENUR AnTe «o YIBRaUNTHN1TRIULTEHAA
AH ANEE ey

(@) HEUHIHABEHNUE vaedne vt vaan1ssuadndasy  wisaleynd

e VERNISRNANIT AT DTN

A‘l AL ot = ot ©

(@) WeunINasATumHRen [ ivangasuazamBneaaimue

(o) Tﬁ%’U@gaﬁ'ﬁLmsmayg‘jﬁwuﬁ PIOANHTHANUS MIaN19ANAANRETY
WIDT Y ALAIL vﬁﬂm‘ﬁﬁwuﬁ@ﬁumyiﬂimf—JTuﬁfmum:H:Lammﬁﬁﬂmmm%ﬂ ol
in ¢

(o) BFUANT NTB LN ATKENTIHNITUTE S WiEFindvenay

{a2) Tﬂﬁwﬁﬁuﬁﬁm FRNVTIVENAY WATVEEVHRANE LT Anninadudus

U

|
2ol oy

o oe Inadlfifi fdmmaluietsiu snlloy Ysznna viangnod
TuszdudodiafnunlsinsndouiateAudnsogn1sfinerssiuudoyeyandunlHtssy

Tnaoslan



1UAD.2 236

el

i9 avo WaBn1sufsnuInsanietsauil wazlviidureaanszifiau
Ugzne w%ﬁwumﬁ%ﬂﬁﬁ’ﬁLﬁ@?ﬁtﬁﬂﬂmu%ﬁ’qﬁ’uﬁ uazlF s neAlaaungANINNTS

g
ol el

Gfmﬂ] ANT DTN AL

UG2NT# 04 W9 AVIAN WA, meee

(WIEEWIY HFIE)

PYNANIHNP TV ENAY LL?JT%



uAg.2 237

L2NEITUUU 9
s L L4 = =
INUNNINIFIURANGATUUNAANEYT W.A. 2558

Vil el
B el AOURLAY bad 9 LN TUUNE om  WFAINEY  loddw

UseEMANTENINANENIS
Foq \NATINAIEIUVENER TI AU dinFinen
WA beds

Toeinasiunesgmid ngassesulndiading na. eees Wsemldindusseznamiluga
dlausnfudeadinisuivganasiniasgrudanandwiunsndatudassduaaudng
wanzaufunainusdaniiudsuwladluegimmdn Tnefamunsuallfinusiinasgundngns
seAuldfindne wa. bees seefunisuinsdansvdngaslvlananmmniunsouiasgy
AMAITEAUDANANSUVIAR  LassnUALTIUYBIuAGE a7

Aty ofes P lBIAT & UWeEAT) o uswssT U g R sl sutirenans
NIEVTNANEENTT WA baed ITUURTIININTENTIANYSNTngA ks DIANENTINMT
nseaufinu Tuasnussguadel weees Wotuil o ninpian wa bees FwonUsenie
nssnTIAnYENT 1509 “naeiAIUNSngRITEAUTUARAN Y N bdds” ool

. Usznansznsafnunsnisiiienis “naNmIgIUTangaIIsAUTMAndn e
WA bdds”

. iﬂ%ﬂizmﬁmmmﬁﬁm%’umé’n@mﬁzﬁuﬂixmﬁﬁaﬂ'mﬂ’mﬁm (MIAnuE S g wa)
i%ﬁuﬂizﬂﬂﬂﬁﬂﬁﬁiﬂm‘ﬁﬁ%ﬂg& (M3fneva s sznatdednidudin WioUSgaln) seauuiygyiin
wazsEfuUigyennnanaie §viurdngasiiondalvaiuazvdngmsinifiazyfuusdlml
YdaatuanNfneIesighasenT Lgaﬂﬁi%’ﬁaF'fué?ﬁLwﬁ’uﬁmmﬂi’uUiamﬂiuiwﬁwmwﬂm
sy

o Wendn Usnanssvmisdneinng Bee “inasiinnsguvd ngasses U adindne
WA, odws’ AUl ke NUATTUS WA edew

& Tulssmanssni

“osfuszd” vnedls yeeefidseiwniensd feemansansd seden s
wasenansss TusotugauAneid aemuvdngestu AminAuRemeunaiusiaver e
wagy AR Adue

dwiuannadussdiieaTugaudneiudlnimaumnasiumaguidEudaduld
Aodflrzuumesouamasnsan s anguldamnnasiisual luUssmenaznssunsnsonudn
309 1MIHIUATNENINTIN NS INg BI85 5
“oansdusEsIvinges” vanedla aesdusssiifiaondnsadeduiusiuayie

=Y

o PN P S T Y Yy ! o & = ¢
m@qwaﬂﬁmﬁml,ﬂﬂa@u %&uwu’maaumazﬂuﬂ’lﬂ’lﬁ]&leluaﬂ“m%*ﬁ’lmﬂa’l’l MNU - @sauange

Ussindngnsvanendngastalunaifgndy wisenlundngasfionarsdidulinonding

U

w%aéﬁ’uﬁ’uéﬁummﬁ‘zﬁmawé’ﬂqm



1UAD.2 238

2/
VU1 @en
B oo ADURLAY bod 4 LNV TULUNE om  WOFAINEY  lodds

@ & ¥ar o Q ” = 3 o ¥ Q‘(Ql 24 Q‘( =,

s FURAveUvangns” el mmawﬁzmwanqmmumﬁwmﬂumiuwﬁ
WasH RV NEATLAZNATIUNTABY AWANTTNMEL MNIAIUANANA T MIRanLUsediung
WaE MR RUIMENER S mmssﬂ%ﬁuﬁm%awé'ﬂqmé’ia\iaguiUigﬁ?ﬂﬁé’ﬂqmﬁuﬁaamxazwawﬁ%’mmiﬁﬂw

a =Y

lngasiiuerasdi Fuliaveurdngaaiiunit o vingastunanieniubild enduwyineims

5 Ves o =y u

vioavive ns WiluenasdiSulnvound ngnslasnrilvdngniuayeansd Suinseundngns

[

au13097lAlIAY b Ay

“onansdfen” mneds faouililye1a1sdused

& Ui wesingussaed

to vingammmatstimiadinuesssnatedariosintuge sjdiiarudniug
FaAA IR ULKUNRILINTTAN B IsAURANANYII09d T veenisenufinyn Uiugnved
anUupadny uesinmspidvimaesds @ Wunsiaunimamaesimednbifiaudnngy
Tugrisnane ielilanudmuieivy ausal foaeuldatau Tnadundngns
nsfnuididnuasdnaiolusies

&b vangnIUiyyilnuasyIyguen yslvllamnuduiuiaennd asfulauiinmn
n1sRnyITERueANAnEIveend Uiriveinisaaudnyy Uivenvesaardugauding
wasuw s TN swesisdniiduaina wiunswaundnivnisusstdnisndu ﬁ'ﬁmmi
AmEinsasefuas Tuaavieng o Taenssuunsidadielfannsayndnuanamarugl
fognedidesy vt fruaursalunisaiisasssosslasnmufmimidinns Heulss
wasysansmanifinuieisgiveansduldodriraios Taasssuuazasseiussos
ndmnseerindn TedlussiuuTyy in yalviiarudaudlalunssuviunisasna
werUszgndlfanudlmiviennaianneuasdaay Turneissduuigaen yddimuainsa
Tunsdupiidefioasidaineeinuiluiviouianisy fuduvsslonddentswauiany
faAs LazUszing

b sUUMIAN1IAnY Masuuninie oy e UnisAnwudsesnduy b n1e

n3fneInf o mansAnwundissesnanfnylidesnin o¢ dlav aa1lugaudn
Adamsdnwiniaggiou Tifweszesnnuassnumnein TaeliEnduieudssiuldi
nEANYINIAUNGR

aotugaudnuiidanisdnuluszutlninia viossuuaninia Tfdeuunnig

s

N

Zhe

seuulninie
& Un15AnEIWUIEaNY s A1ANISANEIUNE @ AIANTSANED
Undflscasnafnulitesnin ek e



1UAD.2 239

wih e
Y omle AOUTLAY bod 4 FIURTIULUNE om WOAINIEUY bdds

Toy @ weinsesuulssne Weulatyu ek/ed veiaTzuLINAA
30 @ wein ssuuninie leulanu ¢ whefsszuulasaia
FEULINTAA
= =5 | =2 = o =5
@ UNTANEILUIINUIUY & AIANTISANEIUNE & NIANITANY
Unfflszsznanfnebitosnil eo &UATY
oy o vthefassuuaninma Weuldiu ec/ed vheiassuuring
¥30 b mheia ssuuvinie Wguldiu o mhefnssuvansnina
g fugandAnuidanisdnwssuudy Wuansngaedeaiisniussuunsdneniiy
TiTgaslduanaisufsmnbefndussuuninabilundnaaslidaaume
o, NITAANUILAR
o a o« v = a %Y ] a
oo TEATINANgE] Aldnavsseevieeiunedymbitesnit ee dalus
fpanAnsAnEUNd WA wNAl e wuiginssuuninia
oo EANMPUIUR Aldna R vSonesadiidosnit mo Filiwanamsdnwund
TFiaumiu e mheinszuuninia
=g = =g ) - | ar | a ! =2 =
glen  MSRNNUABNSE NANRELY AlEvaiEnluteenin @ dakkmamamsAmeUni
Tiawniu o wiefinszuuninig
we  MIlATEIUSefanTIun IS sud ulasuilaTuneurmnyg Aldnevinlasaau
viananssutiulitesnin ¢ TluwemanisaneUnd Tria Wity @ rueinszuuvinig
o Y o 48 3 = Y o R \ @ ! = a0
w&  nIrumdase Aldnand@nemeuaililtsenil «@ talaEenanisAmnUng
Triawniu e wheinszuuninim
a o & aln v =5 3 Iy K7 ] av ! s a
ao  Anegtinus Aldnaidnwnausitbitesnin @@ FluamananIsAnEIUNE
Tiauniiu & mhefnssuuninim
<. lenehadngns
so  UsznallsUnstafinwasusenialleUnsUudinduge Trsig1unurihgis
Tunaeavangns Biteenil ke wiiehin
sl Uiggln Wildwiunheianueseandngaslidesnit mo wiluia
Taawlansdnu iy b wiy Ao
Wl N WuskunnsAnefviunisiselaedinnsviivedwus fail
WUU N @ Wewizinentdnusdalineuldlitosmi oo vneis
saueanfny oUW Esunglviiudiviaihiansandnmsdudiinduilalegludu
viheie uwadsfoinadugrisunanidueaufinumivug
o a a cof A | al R l | a
WUU N e Mangtwusdadisnieuldlutesnin ek wuleia
LEEANEIUTIEITENTRUNIT ek WU



ume.2 240

2/
Wi ed
6N ool AOUTLAY lbed 3 FIENIDTULUNT @n  WOFINEU  lodds

WY 9 WULNUATSANETLUNTAnmeuT e Tegludewidne dwus
waAndinsAueiBaselidtoenin o wlein wazlinu o Wil
za Uiggen dlimsdneiiu b wuu Teswiumsddaionaudnieinig

wazndvdnduge Ao
5 = v o e L= o o = sl -3
WU o LHuksunsAnefiliuniiidelaeiinisiiing idwusinelviia

£
=%

Al sondugaufnweramrualideusgiviianinvievinfianssuniddginisduiudu

P | as LA | oA a = = @ = o o &
ﬂlﬁﬂﬂiuuu%u’l&lﬂm LLWQEm@\illNaﬁuqmﬁ@'\ﬂlmaﬂ?uuqﬂuﬁﬂﬁqﬂ'ﬁﬁuﬂ FNU

v oy P

b 2 @ = 2/ o = = -2 |
WU o b Wﬁﬂ‘t‘i’l‘lﬂﬁ%iﬁ]ﬂi@mﬂ‘ﬂ wAoiInefiwuslidounn

e NN
[T - = = @ o a s | ar !
LU el GIENRELTIEgwS svdeniiverinuslidesni
wlo WA
Wil Anednusainul o0 LESWLUU el FsADINNINTFIU
WREAMAHLREIAY

I =5 ol v a e P o = a ¢ alal
LUU 1o LUULquﬂ’ﬁﬂﬂT‘}TﬂLUUﬂWi'ﬁ]ElIﬂElllﬂ?iWWQWHWUWUS‘WNﬂm.ﬂ'l‘w%i\‘i

9
=1

wasnolfAamufmviimadviniswasin @y wasdnuouseivdiudy fail
WU b.e QLﬁﬁﬂﬁﬂmﬁﬁﬁwm@ﬂm vzRowiAne dwuslidosni

mo wihefa wasAnwiausnedednliteeni el wiiefia
WU blo QLﬁﬁﬂﬁﬂwﬂﬁﬁﬁaU%ﬁgﬁgﬂﬁ zfowiineninudlidosni

o WREdn LerAnuuIeivdnlidoeni be wiaehn
Hall AMeINUSAILLUL b LABLUU bl I UInTFIU

WaEAMA MR AU

o mMsfuiasigulauviiein saugaudnwetseniuvieisuleuviaefingein

L= 5

sodvenilnuirnvangassedulsenailedastuin ussvdngessed vl nfinfnem Tiuindnen

=

P 3 a a v & A e e v o 2 ° R
wuﬂ’nugﬂ’nuaﬂuﬁﬂ Wﬁ?ﬂ?iﬂ’!ﬂﬂ?ﬁii?ﬂﬂ NIUu uﬂﬁﬂﬂqm@\iﬁﬂ@'71WﬂiUm7u'ﬂ7uquﬂu’Jﬂﬂﬁ
al o o a I ar ¢ = = a
Wﬂ?ﬁuﬂlﬂuLﬂm%MWWiﬂﬂuwaﬂ?jﬁi LLaaLUulUWtu‘l/‘iaﬂLﬂm*ﬂmiLWEJUIE)‘LJNaﬂ’liLiEJUiSﬂU

k- |

Ugggudngnisfineilussuy warluuuinfienduniniigulouresdtnauansnssunig

N13gALANE

s

yU3anin

&

= vo & ¥ ar o v a v g i
DU HEWIIMNTANYNIEAUUTENANEUATUNMSHR WINL AN 6D TY

kY

e o ol ar e

luanAriigiudesrinidniuidy Wisuloumbeinlalifuioss: <o vewdingns

al v ¢
NASLY AN



ume.2 241

2/
Wi e
6N ool AOUNLAY lbed 3 1N TULUNTN @m  WOAINEU  lodds

oo, VW AN wasAuEUTRveI115E
eo.e UsemallednsUudin
s0.e.0 B819139UTETMANENT dRaidTudiUIgyilinviaiauna

=

P a P T R o =5 A s I a
LLaSﬂJNa\‘ir]ucﬂr]\‘nsﬁﬂﬂ?imlmiﬂﬁa’luwuwﬂ@ﬁﬂqiﬁﬂUWLW@iUUﬁm’L—UT LaZ U UNAIIUNIITING

-7}
5

Alafunismenns anuvdninasinivualunisiansuusiddliuana i dising
2819008 o 378075 Tuseu ¢ Udounds leeediwios « snenisdasdunauide
a"’ww%’wé’ﬂqmﬂizmﬁﬁaﬂ’miﬁmﬂﬁsﬂmﬁ?ﬂ%w mmiéﬂﬁzﬁi’mé’ﬂqm

2 e

= 1< =3 = L%
paflamautiulumunnsgdsndwdy «
=

soel B19EITURATOUNENGNT TuIuedtes & Au Tamydl

U U q

Uiggueanuiofiaumnn visdusuiggrinviaisumnaiisiumisiesmaninoisd wasi

[
'
= =4

naarunidensildlgdumidonanisfinefieusgen wasdunarumadiniailasy
eI Asuuslumsfiarsenuididliyaradiseiumimidinmsogiaias
o 378013 lwseu ¢ Vdounds legeddos o Twnmidondunauide

nydififianudniusdadidmivarerivitliannsaassm
gy SuRareLvdnansAsUA g Wl ielldwindnumtesnd eo AU neEndugaunu
Fonauodunuuasaandvoieaidiiuinvoundngasiftulfansnsmnianisonudny
Ao lusansd

97

¢ v 9 [ ¢ o o o =l s o
HO.G.6N 'E)r]g\ﬂiﬂi’%la@u A U1 UTEA MDD AT VLAY WUALIAITUAT

]
=

sainediouwin Tuanediurdeane dsidiusiu vieluaateeeseiniaen
wasdpeilUszaumsalimunsaouasiinarumadvnisilildamriwensdnviiofusyan
wozdunarun A sfildfun e InvEnnasiisvualun s sawrsieliyans
FNFELVUIYNITINIRERY @ T8n7T Tuseu & Udoumnds

lunsdluade191sdiay a1alasuniseniiunudiuIggy v

o e

& Ay a ad & a A o | al o o A Al Y e o
LLWWQUM@QNﬂm’awmuquimmqmﬁW§aLWﬂ‘ULVH WaHUTEaUnN1TNIINIIUNLAEIYBIN LY

[

fasuuuailiteenin » U Waldetasdivrwdaadldlusasuliiiuiosss @o 99931899
Tneflonn1sdussanlugiunvausedviiy
ﬁ'lﬁi"ijwé’ﬂqmmzmﬁﬁaﬁmﬁmﬁmmﬁm%w mmiéﬁgaau

2 Wy

o [ P=N o~ ar
paflamautimlulumunnsgiindndy «
solo Usznmailednstndinduss
¢ o a a o ja A Al ] A v 8
sol.e D1IEUTEIWANgRs finondiggenvioisumn viedus

o

Uigrninidafauwniddwrisosenassnannd weslinanunidnnisililddwmiaesnsdne

A

Wiesulagn wesunarunidlvinisflaiunsmeunsauudnunasifivualunisiansan

[~

wisrdlvyapam sl nisednales o ents Tuseu ¢ Ddounds lnwetriey
o TenMsrosunauidy



ume.2 242

2/
Wil e
B emlo  ABUTLAY bad 3 NI UNYT em WOAINYU  loddEm

o
o ey

fviundngasuszniatledasdufintugmndndn 81913d

Uiﬁ‘imé'ﬂqmﬁﬁaaﬁﬂmauﬁ’ﬁlﬂulwmmmigﬂu%ﬁwi'?u 9
w0l 819138FSUARTOUNSNgNT duiuedatey & Ay dauad

Viggmenmiadfiount wiedudUiyg insdafiauvinffisumienansnansd uasinaiy
ydwnsitldly druriwosnsfneiofuliya weunanumdnnsildfuniswewns
aravEnnasifivualunsia TRl ARaR LN AnInTIes s @ 518073
lusou ¢ Udounds lagednaiey & siemasoaiunaaie

nsdliifiaudnd ued wdidwiuanvdedildamsoassm
prdiSuiaveurdngasasumudunvieldunindnndesnit eo Al meEaugANFEnW
Fouauodiutuuasaadvotorsdiiuinseuvdngnsifidul Fans nssuntantsgasfing
farsandusanse

=N

Yy Y = & o ¢ a oy
®0.lo.m E)Tmi&laaau #3UU158UTEVIVIDD1VITUNLAY 'ﬂuﬂm’g‘m

Gyemdaiioun vetusiusyg mdadieusi i umisewmanransd luswrivi
vioanuiniduiudty vieluandvwesreivficeu wardosdivszaunisaidunisaen
wasiinaaunidvinis Alilduniosinsfnenieiuiiyy wsunsrundeinis
FlFFUR eI IvEnos Afuuslun s sanueaddliyp e saswlmngienTg
ptndey & 318775 Tuseu & Udouwds

lunsdlweenasdiiey o1vlasumseniiunandviygyien

[}

winsildosdaadidusinUiganlniEefisum wasliussaunsainisiiouiifentesiuian

~ 3 | ! :u i & & & o 35~y as Ve v o
Vapun e liteenin « U vadervisdiaudaadidilusaauliiiuiosas ¢o vais18den
ImﬂﬁawmiﬁﬂizﬁwLﬂuﬁg%’uﬁﬂﬂuamw&ﬁﬂuﬂu
ﬁm%’wﬁﬂqmmzmﬁﬁaﬁmﬁmﬁmﬁu@qwﬁﬂuﬁw mmié;:iaau
£ = e G o =i g:"
paflaaantulunusnsgisndniu o
mo.m  Usggin

¢ ° ) = L a A oA ]
RO.6N.® E)’lﬁ]ﬁﬂﬂimﬂ‘wamjm Nﬂmqwsﬂumqﬂﬁmm'TIWWi@Lﬂﬂ‘UL‘V]T

§
a

=y a M| ) 5 A s & a
LLa31.]Waﬁ’]um’lQ'JEU’]ﬂqﬁmlﬂlisﬁaﬁutﬁuq(’ﬂﬂﬁﬂ’]iﬁﬂﬂ'\LW@ﬁ‘UUiﬁUﬁUq WAL UUNBITUNITITIATG

&
2
ar

flFFunismeuns suvdninasifidirualunsfiansanussdsliuanadisaiutm et
pgtiey m 318mT luseu & Udounds lagegwles « Tenwoniunaauidy

soamlk 81913F5UAAYOUNANENT d1uiued ey o A daugdl
Usgenvidadieusin vietussyg imdeiisuwinidswnisesansansd wasiinaoy
vndinsilaldduviwenisfnufieiuiiun wesdumanumasnsfildsunanenns
aruvdnunasifiiwvualunisiansanusediliypeaisiumiondsinises oy o 519073
Tusou & Vdounds Tawodntey e Tonadoulunaauive



ume.2 243

2
Wil e
B ol ABUTAY loatd FINTDIULUNET om  WIAINIIU  loddes

=P o & [ - S o aly o v
nadlitlanwdlued i vivenainiliaunseasreiaisd
A Fulimreurdngaiasuaiuduiy viedidunuindnutesndn eo AU neanTugaNAnw

ARLFUBTIUIULAEAMIAYBI011T I TuRnveurangnshillul¥auz nIsun1In1seANAnET
Aansadntusengdl
¢l e a P I P Y o | I
@mo.ma 91971389 UT N Ineinuswaznisruaindase wieeenly
b UszLn Ao
ol =t o o & o Y o 3 &
@)  2TgnUIAwIivefinusudnuaznisruaidase feniu
P o o P~ o e & P ! P . o P | aley
919138Uszdmangns daadivigoenviefisuin wiedusi Uiy rlnvEeiisuiniiid
FILUUITDIATENT12798  weslinasnunidignisildldrunilsresnisd@neiiiofuuigan
waztduraunIPgIn1sAlasuUNIsIRewR Saurdnin o mualunisiiansanuaed iy ane
FNTIRTLAUINTIIVINTTRL19UBY o I8R5 UIEU ¢ Udouvad leeedetey o 379079
Foudunanise

P s

b)) pRNERUEeAvelinusTm G dewllnandiuash e

g

s

3

he

¢l e o P R o s o v ol o
FgNUINEINeNURUs TN U I UTEAN G]E)\ﬂlﬂﬂﬂw

B

LESHAIUNIATI AT UR g T UB1RTEMUS N Anendwusran
dmivonsd v nuineniivussuiduinsmandnteuen

kY q

a o ja A el ] P a oY v P !
auinandliggrenviefisuin wasiinanundnnisilaunsifuiwennslunngans
Teeglupudoysniunsenivlssdund Swsndeduiusiumdeinalinusviensiunidass

EX U

4

2/

Litpsnin eo B304
nsdlgmannndingueniluiiaudiuazauniivinis
al o v v v o 3 & Ve Y = &
At Uty grsenandinisuenasdendugiinnuinnueivguasysvaunisalas
Wudiwoniu Fmswdoduiusiumdoineniivudvionsauaiidasy Tauniuakureuan
antan TugaufAnuIumty wasudepnsnTIun1InTsaauAneriunsu
so.ne B11FdRAOVINvIE Apsuszneumuaiasdusedmangns
wazEnsiaadlaguenaa ity sulitdesndt o au Ml Usssiunssunisaeudesliidu
ED(‘ =1 = [N I3 L I} fﬂ(‘ = £ =Y 5 1 & E=9 =y &
2191383 N ineinusuinuieonnsdiivinuinednustin lagenansdgaauineilnug
fovdlanil AMEUUR waskAaUNITITINITAl
=1 & o u 2/ =1 =) = = !
0) nilemsduszdwEngns fewlnandluiygenviaifieum
windusnUigninisaiieuwinidsumissesraninasd wasiinanunidivniailuldaunia
PoanIANE LRI UUTYeN warlduNauNnIaIn NSRRI UATTINE WWIATNAE NLA IR AU
lunsiasanusssliyara s ddrinmiesnados « 31903 Tuseu ¢ Udouwds
lrgottey o snamsdeaiunesive



ume.2 244

v o
B el ROURLAY bod 9 F1TRTVIULUNY om  WHANNIEU  bdds

k)  niElivsgandneuen desdlnandiuigaienviaiiaum
waziinasum dvinsfildfunsifuiineunsluansansififesglugudeyaiiufiseuiu
Tuseduend fanswvieduiusiuidoinednudvienistuaidase Lithenin eo 1es

nsdimssnandneusnitlifinanduasianumaising

m:mmwuwmamu fmssnandnisusnasdeadugiimuinnudeimguazysseunisalg

Guftseniu Fumsedoduiusiuidoinenivug viensdunidass Tnouauiugou
anamantugaudnuwsiy wasudensnsiuninseeuAnyiuniiu

som& aIideu foudupsdusssmdeasdiem Riaondduh

g
=

Uy Invideieum Tumaivduvtoa i idumiy wolumirteseinicey
wardeslvsraumsaidunseouiasiinanundwnsilildanviwaimsfnufefu g
wertfunarun s ldsunnamsundnundninasiidvualunsiasaussisliyang
FIRALVUINTITINTTBERE @ 18013 Tuseu & Udpunas
vail eradfudedltlueuliniviess o 2813
Imaﬁmmaéﬂisﬁ%Lﬂué’%’uﬁmmamw%']ﬁu
@o.@ UIEYYon
so.c.e IIUTEIMENgRT Randiuiynenviaiisuwin viadusin
Usglnmiofleumniifidumissesaansiaiss wasinarumadsinisililvgiuniaeg
nsfnuite vty wasiurnarumdmnsildsunsmewniniamdnnaeiiinirualuns
frsausasalFuannmssurlnginIsediaios « sen13 luser ¢ Ddeunds
Tagotnaloy & T1annsReAuNaINUAY
wo.clb BRIELTURABLVENgRT Sunust ey « AU dnandivIganien
ELINIERI mamumﬂmmﬂwmamaummummmmam']mia wagdinaaunIigInTg
Alilvdnviwansfnuifiefusiag wesdurarunadvnsilduniswesnsarumd nnos
fitslumsfiosanuiddiyanaisswtomdrnsesiaies e en13 useu & O
founds laweratoy o Twn1fondunaiside
nsslifirnus e dsdwivan e iiliauaameinsd
AR urdngaIaTua Y viedlhwutnAnwtesnit eo AU NuaatugauAng

&

mauauammuuavﬂmﬁﬁmmmmiamuwmauwaﬂamwuuuiwﬂmvﬂﬁumimmﬂmmm

U

ed

N

A1 niusiensdl

ol og . o~ e | I -

@o.c.mn  919FUNUITNEIVEUNUT Ludeanly e Usslnyn A
&) sETUSAuRneIwugvan soulluemndussdwinans
fnandlUSygenrioliiaund wiaﬂuumﬂm@uﬂmmam&mmeumLmuﬁmmamwmw
u,aUuwamu‘mnmmwlﬂﬂumwuwmmﬁmﬂw%waﬁwiﬁgm LASLUUNEITUNIATINT
AATUNITREWNS  sundninasfifrualunisfiansasnwaenslvuanad sedwrianeinng

p8atlos o 318903 Tuseu ¢ Udourds Tasedatloy o Tansdeadunaudsy



uAg.2 245

vih wo
BN emle  ABUTLAY bad 9 IUAIIYLUNE om  WOAINIHU lbdds

b)) esEiUEneiveniinudin @5) seulnanduseaamdd

he

A

sal e = a g1 aAa ¢ o W
R1IEAUINEMINENUNUE T UD1TEUTEN m@quﬂﬂnw

LaEHEUNI AN SRR UD s RUS e Ane dwusudn
Fwiuomsdinuinerdwusswiiugmsmandaeuen

sdflaand Uiy nenviofisuwin wasiinarundrmsilddunsfiuimeunslunisans

fifosglugudeyaiiiuiivenivlussdivuuind Jemsandeduiusiviidoineinus

8/

UpynI & 1594

—
=2

o o

nsdlnsenandiaeueniliiinanduasnanunisinig

]

A o YY) o = o 2 wa o a I
ATUNNIVUAY ALY E&miﬂﬂm’%mﬂqﬂu@ﬂﬂgmaqLUuE\JMﬂ’JquEﬂ’lr]llLmﬂ?ﬁﬁquLﬁgﬁﬁgaUﬂqﬁmqquqﬂ

@

L2 =1

Wueeuiu Fwsaieduiusiuidaine inug Imam‘mm’mLﬁuﬁzﬁaumﬂamamuuqmmﬂwﬂLLﬁ@ﬁfu
WAELAIANENTIUNIINTRANANEITUNT U
eo.c.c 113N UIN TN ABIUTENOUAILD1TIUTEIMENgNT
wasgnisaandinieuenaaity salidesndt ¢ au vsiluszsunssunisaeudeaniy
Ansinanalmeuen lagenansdgaeuingrivusiedinond auati waskaaundivinig
fail
=1 & I3 s 2/ =t ==Y P = !
o) ndlonidussdwdngns fodlnandUygemiaiieus
=1 gj 0‘ =N L= I=1 ! Q‘(Q( o I & = =% Qi i [ Ci"
WisduaFugindaifsumnlidumiesesenansnard weslinanumalviniluldgiunis
gain1Anu ey waslurasunmddsnsilaiunisnewnInnuvdninasinn e
lumsiasuuasslfyanaassnuniindvinsedntey » 51903 luseu ¢ Udouwds
Taeagatloy & FansdeadunaIUATe

=Y

b)  nulivsnadaieuen dodlnandiuiygenvEaiiaumn

@ w

waziinasumAdninisfiladunisfiuviweunslunnsarsidfesylugrudeyaiilufseuiv
Tusgauuuied Tawmsasedurusiurmdeiverdnus litdeenin ¢ 3eq
ﬂiﬁﬁﬁgmqﬂm’g@mauaﬂﬁlﬂﬁ@m@Lgazwamumﬁfﬁ’lmi
- o 2 Y 2 . Y &2 Y 2 a P
st vty inssnandnisuenssdsaiulinnuianundeiviguesyssaunsaigann
Duiwendu Fwsededuiusiuideiveninug Tneiummudureuananeatugaudnu il
WAEKIANENTIHNTTNITEANANENTUNT I

o

soc 9138faeu Foudup11siusssvieenanidfem Afiaond
Gyaemdaiflousi WetuisyymSadieusiifldwmisemeanyad Tuse iy
vioanu v iduiusty visluavivivessnedifiaou wasdeslUszauniseifunisaeu
Lasiinaunideints dlildaunidoemisdneiiiofulian wasdunacuniaddsinis
Fldsunameunauvdnnasiftvualun i sanusdliyanamssiumimnvirins

| 8/ = L
289UBY @ 5187117 UseU ¢ Udouvas



ume.2 246

i be
AN emb ADURLAY bad 1NN @m  WOATNIYY  bddm

Tunsdledvaeulilinluanivwewdngns suladlvioransd
MnadlssauUIy g lnvE ol uwnRliduvimnfieniidinitTesmansia1sd vivwii
9193 Eauld
o & ¥ o v oA LA v 2
il erasdimwieditiluweuliiuiosas ¢o 0937839
Tngfionsduszdndugiuiinueuieivmiy
oo, NMizUUEIneInednusuasnisfuaindass

3 I3 ar v ol =% = P & a
O®.6 E)Tﬁ]?’i&lﬁig'ﬂ'lﬂﬁﬂqmi & AU 1‘1/‘1LUUE)'TQ'T'ﬁﬂﬂU'ﬁﬂH'\’JVIBTUWUﬁWﬁﬂ

a

v e - " . o
Yaaindnu By lvuasUsgenaurdninae Al

o w

n3dlenansduszdmangnsiinonduigyrenviiomeurin wasiing iy
U

q
=5 o

2 4 v o o e o 13 ”v o a o
n1drInsasnes iidue1asdivinuivendnusvesindnussduuigyilnuazien
yulaliiu ¢ au senAnTsFne

ndlenadussdwangaslinendiuiggnenvialiaumi wasaswls

Y

TEAURN
4

awenansianagiuly viedaondUinarinvioeumiifidumisse saansiisdiuly
wagfinaruniaionismimnas Whiueanssivinuinedinusaesinfnuassfuliyyiin
waztonTAliAY o AUsDAIANTIANY
nIslenvdussdmangnslinanduiggnenviaioumn wasasmws
enananiduaslimusiudesuatindnuiiuninswouiidmusliiauosoanaatuiiansan
wivailfpdiliu ¢ AusienIAnITANY winfieuddusesguatinfnuuinnit eod A
TimamuLFugeUINANNTINNIN AL ANy TuT N Tl
sl 919138UsEVIMEANENT @ AU THduona1sdivgnuinisduaidass
weainfnuUiyg ivlabifiy e¢ AU
i uerestivgnvieine finusuaznisfuaidase Ikandndau
Frnuthdneiving ing o au Weuldiuswuindnumiduaindass o au winel
FILAlAY o AURBNIANTIAN®
ao.m DI FURATOUNE NENS Fosiuthiora1ssiusnuinerdnusuas/
viseeansdiaauingniinug Lgaz/ﬁamaWiﬁﬁaauiuwﬁﬂqmifuﬁaﬂ
olb. AuaTRvoEdFnun
oo Ussmallelastadin ssdosduldwdansfinunssiuiigysiviaiaun
sl Ummadonitafintugy wioaludddonsfinyseiusmedosnatadin
vioUdgn viawaum

= A A

elo.n Uinyn szdouiuddniantsfnussdulsygaiviodiaumi

kY



uAg.2 247

vih bl
W emlo  ADURLAY bad 3 FIUNVTIYLUNE om  WOFANIEU bddm

oo UTagnen vsdendugdnionisfnuissduiiygginiviefiounn
Afinansdeudun wioUiyg inudofisun waziinanisaountundanguldninino
finniznssunansaauAne i

em. Mismzloudsuuesssesnainisany ameloudouldbifiu ee winehin
Tuwsiszniamsdneund uaslldimAnuluwiasvdngns Aol

@6 Uiammﬁ&lﬂ’mﬂ’mﬂﬁmmzmzmﬁﬁﬂﬂ’mﬂ’msﬁm%y’uqi Tildhaandnelainiu
o Un1sfine

emlo Udnailn Tldned@nw bty ¢ Ynsdne

emm  Ulggnen Qﬁéﬁﬁaﬂ%fyﬁgﬂm%‘u.é'wﬁﬂﬁﬂmﬁaﬁluizﬁw%fyﬁgﬂL@ﬂiﬂ%hmﬁﬂw
Ly  Unsdne duffidniaviygTnudadhdnuselussfusigyrent#ldnardne
Ty o nsfinen

nsavstdoudeudmiviidrdnwwurliduna Iiaardugaudnu
wussweiafivamsfoudsuldlusasmand@neund Teefsudediudmnuminein
fuadsuludndruiivanzea
vnan1tugaufnwlafivanawazaiudniuiay nsamsfoudauy
Al uvthefsuanaisuaninesidaduiensinld wivkiredinssnunssilousomnsg
WAZANTNANTANY
o, nainIsEISNIAnY UndnwesdecuuR il

oo ﬂﬁzmmﬁﬂﬂ’mﬁmeﬁmLLazUizmﬁﬁﬂﬂ’mﬁm%m%uqq ADILIBUATUAT
ﬁi”luquwm&lﬁmﬁﬁmumlﬁuwé’ﬂqm wazdodldszdupzuumadslidingl moo a7nT2UL
@ TEAUASLUUKIDNEULNN

acle Usgin

elb.e WNU N LUU N e @UDIMEUnUSLazaoUNIUNITa0uUInIUE"
Fugaine Tasnnwnssunsiieotugeudnuiiussty weedoufussuudalddauladinfuilald

o s

FmfunssiAnerdnuiviodiunilivedineriivuddedldFunisiiud nieedralesldiu
nsgenFUlARW U ST Teiu R e ssuu U AR g A KA TEN MARIEN TN
nagANAne 1309 HEANNASINIIRDIIANNIEN NN IEWTUNMSREUN TRA N 19T YMS
aclolo WU N WUL N b Ansedasudiunuiisvualundngas
Taeasdosldssduasuuadolidny moo 9N8LU « seRUAzLLUVEBLfioUW wipuvis
ey ilnudiasaeuinumsaoulnaniuaainglneanensmmstiza tugmudny i
wessipaiussvualidauladniuilald
e uAnerinusviediuniarorine inuddeddumsatu
vidoosatiogldFunsaeuiulFamnlusanysduafniossduuiunditiann wenasenne
AMENTINNIINTRANANYY 130 vanInasin1sRaIsenITe I densdmiun e und
NAIUNITINg WerheuerefiUsr s ArnsTnsunar s aueatiuasiysel (Full Papen)

Iasunsiiulusenuduileninnisussguisnntg (Proceedings) AN

f
A
il



ume.2 248

¥ lom
B emlb  ADURLAY b 3 FTATVIULUNT om WAINEU  bédw

el WU ¥ Anwsedvasudiusnuiinualuvdngns lauvsdes
IeszaupzLundalifinil moo NTBUY & SeAUATLULKIOLABUNT LagapUR UN1TE0U
Uszanamui (Comprehensive Examination) fadaidaunas/viauinialusnviiviiu
wiounuaueTgrunIAuaitdaTsuarga Ul uNTFa U INUa T ugAT e lAuAE N TIHNTS
= @ =5 H L& 3] a vy v o o v v a
faarTugaudnutuiass Inallussvualigauladriuildd uwasssounisauaindass
O = FY ¥ o v Py ! v a % Al VoYY
Wiaurilrestesun1IAualndaszdaslasuniakenn slud nuusladnuusnildiduauls
oo Usggen
a.ae WU o FBUKIUNIFBVIARMENUR (Qualifying Examination)
Wallugiidnseeniingrdnus euaineninwuf uasgoun unsaouUInUa TuEAYINY
InganznssunsfianTugandnwitunaesds feasdesusznousmggmisgondainnigly
L2 2 I o=y i & as £/
wagnreuenaatulasfsulussvulaligauladfudla
dwiunarineiwudifiosnumilwariventinusfodaiunafiium
vinegntoulasunisseuiulvinudlusasssdvdviouuivdninuninaiuysznie
ARENTIUAITNITOANANYY 1309 wANNUNINITRIITANIITANTNITIBINSEmTuNITIEuNS
NAIUNITIRINTS DENUDE b 1304
adml WU b Anwisedviasudusuiinmualuvdngas lagassed
IaszauasuuuRdelifiinmi moo NIBUU @ FAUATLUUYEOWEUMT dauUnNIUnTIdoUin
AneUR (Qualifying Examination) iellugiiavEeviviveiinug wueinafinusuasaaun
ns@uUnatuaainalnennsnssunTRaa tuaauAnntiuLaw Fesfanssnoume
b = U Y o o=y i 2 e £/
AnsnadlngluwasmeuenantukasfioulussuulaligauladFudla
dwiunarivneiwdifiosnumilwariventnusfodaiunafiium
& | 9 3/ a Vol o as oA el al
vinegntoulasunisseuiulvinudlusasssdvndviouuivdninuninaiuysznie
ANENTTIINTSMIOALAN 509 VTR IR INTad I T3 mss M UM S TR a YN AN
od. Toussniatstniuastoudggn
od.e Ussmelodastasia Wliten “Vsmetlatnnladia (Graduate Diploma)”
dnwsgo “UUudia (Grad. Dip)” wiauaedeaiuiviseniy
otk UszniallotaiUudinduge Wldded “UseniafleUnsdudindug s
(Higher Graduate Diploma)” dnwite “U.Unfindugs (Higher Grad. Dip.)” WA IANFE
Toanaiv iy
a&.m UdganviasUganen aartugaudnufifinisssmwissiunguimieie
ggnluanien waednwsdodwivamivlien Widoudggeuiidvuslunwsssmsnguinmiy
Tunsdinuiyaledadilaiwunteliluwissanguin viensdifaadugaudnelabifinins
wigsenguinTmeUiggyiluaniv wasdnuigod rivanu s vl ouiganuvdnines
nsfivuafoUsy) aufinmznIsunINIeRuNAnYIRIUA



ume.2 249

wih e
B emle ADUTLAY beE 4 FIATVIULUNET om WHAINHEUY  béds

oo, MiiunMnmIewmEngas Wmmdngasi uaszUUN ST UAMN MYDIVE NG AT
Teeflosusznevlunmsussiunainwediaes © U Ae
(@) MsfuIAIEIY
) Undin
m)  UnAne
&) AN
&) wdnges nisdsuniTaeu n1IUszdiugiseu
(v) AwlfuayunisGoud
oe. N1INRIUIMENEAT liynudngasiaumdngasbinuatelagdnnsussidiu
uarsIBuRan s iunnsseIEngnsAtntsAne e feyaildluusu ey véngns
Jussez 9 ediatles auseuszesnaIvewmangns viennseu & U
oc. lunsdifliauisaufidnuuuimisdinanld viefiaudniudeu s
venwilaanfiimualilusened Weglugesi davosnnznssunisniseaudngfasfionsan
warliiediiadeosamensaunisnsaaudnuiiuduiian

Ussnie o Ui o 98PN Wi bddw
wWaLon AIneY nugissed
FFUURTIINITNTENTNANMENT



