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=
NNIANEN

4. urwimundaniionseauli

N o o

HANLYINWENITNIILALNT

QIENDANAITUNINIVINTG

1. MUUALALINITIIE9U
ANMUNIVTNYDINUIRDN
UEgunIsUMIUSMIVangns

YNAIANITANY

1. FIUIUTIWUAILAIINLN
YINTIFReNUsYYU

NSIUNTUIMTUANGAS

2. FUALUATUNAUDNAIUY
LAENSANUANANTIVDS

yAaINIhazilan

2. PMUIUNAINUIFUVDIUAAN
WS huN1sUTEYNTvINIG

SLAUVRNIDUIUITIRA

'
=

3. IUIUNAIUIFYVBIUAR
a a 67 Y a A
ANUNLUINTAITTEA VLIRS
UIUIYIR

4. PUIUNAIUIVYVDITFAT
U150 INOYFANTURS/ANTURNT

TuseAuTRNIDUILITR

5. WNUNAIUNLENL N dLES Y
Vinyenaiuan vz Uy
LALYINWYEAIUANNITOLT

d@1550Ug (soft skills)

1. daasuliidnnsiunanssy/
1ASINISVBINIAIV/ AL/
UNINYITY
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SAUgU MunsviAanssy

AN 9 TIUAULABTINTWUIAINT

1. 9UIUVINAR NN

wiazNanssu/lAsenig
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NANFIW/AUY

LAz U URNEUSURRTOUT]
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UfuReu vievinwelunisviu
SmfuAUa RS EouUNIS
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el 3 szuuMsIamsAne maauliunis wazlassainvawmiangns

1. SEUUNSAINNISANEN
1.1 s2UU
szuuniang og 1 Unsdnen wlseandu 2 mans@nwund 1 amens@nwiund
Jsvevnandnwliitiosnin 15 dUam vieedieudedlalidasnin 15 dUawi
1.2 mMIdansAnenANsAnegaiou
1aid
1.3 msiigutRgendleinlussuuninig
g
1.4 FULUUNTIANITIREUNTEOY
M wuuducEeu

D LUUKUSZUUALLLAS NS AULNA

2. MIANIUMSUANGNT
2.1 U - vanlunisanliumsiFeunisaau
M $u - rarswvnnsund

AMANMSANIAY WU guieuy - nanay
AANSANYIUATY  1RDU NeAINIEY — AunAY

2.2 AauantAvaid1fn

finauandfilulymudedafuuminedeusens 1ene msfinwsziudadiadnw we. 2565
2.2.1 ¥ANGATUNY 1 2. 2

a

1. dnsansAnunseiulsygedviedieui Tuavdviaiivioaiviiand
Redesmaail anaantugeudnuiinsznsisgaudne Inermans Iiouazuinnssuiuses
2. nydlnauanURlidulumudedefuuminendewsms ey nsAneseau
Saudinfnu e 2565 Wiuogfunasfifisvesnssunsudmandngs
2.3 Jgywvastidausnidn

1. fAnunduiiiugruarudmaadlussduiunndeiu

2. Favdiaineensinunesingeitliduglassasenishua’n srussivie
UNAMUUITENW1DINE Y

3. ﬁ%muNa'ausuﬁmﬁﬂwzﬁugwuiuﬂﬂiﬁﬁﬁs

4. nsususlunsissuluseauTugisfne
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2.4 nagnslunisudlelgmivasiidausnid

1. AandlilddnsanisAnuiluannininenss wsfosamafousousmeiniugu
ik Aeillituegfunaeidavesanenssumsuivandngnsdundn

2. afuayumsiirseusiofmuinye nwsingquitdelasamineds

3. §nRanssuvidenszuiunsiseunsaouiieldunsaduammiiiertunsiidesu
AMWIDINGY LU NsaUsHEIBNAUNSaNlun1siITe MsTansiseunisaeulasldnivsenguiu
do MsafeussemansEeulasmsdaliinisussenslasenansd/dnidernsinma

4. foRanssulguimaiaslmifeuugihnsnadmngludin inusissideutedsiy
e 9 medansSeulussdutndindne waznnsliuinisdsaduayunisieuivesniaivy/ams/
UNINYRY

5. meAvdiszuuennsdiuinyinnsiinesiamuguadanluFowesnsiioulaznis
Uuidmsunisiseuluseduiudinfnwinaeandngns

6. dlasunsiinTmeuTIiainueiT e aruUaeadeluieal fURn1T n1sdanis
vouds Idalaeniaivial/aninerds/minenudu 1 Wedunsfuinveiugiulunsisudurh
198

7. MsUssmduiusHauItevee19nsdkutemeais q wu uledniaien Wndea
fify wielyiaalssunsudeyanuideiifsrdeaiieusznoumsiansanlunmsnaunuiene1ansdi

USnwIne1tnustuseaulninfne

2.5 wuumssulidauazdansanisinenlusses 5 U

Y . Umshnen
YUl
2566 2567 2568 2569 2570
U 1 10 10 10 10 10
17 2 ] 10 10 10 10
59 10 20 20 20 20
S1nudaniinainavdisanisane - 10 10 10 10
2.6 QUUIZUIUAIULLNY
2.6.1 U52U10un159UUsTUIUSI85U
. . Yauuszanu
SI9ALLBYNTIYTU
2566 2567 2568 2569 2570
ANSSIULTEUNSAN® 450,000 450,000 450,000 450,000 450,000
S9US85U 450,000 900,000 900,000 900,000 900,000
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2.6.2 Uszanaun139uUseanais1egang

eavidenseivasulanunuintulingm 9 delull

FRRLEOIL Yeuuszana
318318 2566 2567 2568 2569 2570
1. AIRDULNY 75,000 75,000 75,000 75,000 75,000
2. lvapy 225,000 358,000 358,000 358,000 358,000
3. ’iﬁ@ 150,000 150,000 150,000 150,000 150,000
4. agsioust 0 0 0 0 0
9318318 450,000 583,000 583,000 583,000 583,000

e : UsTIuseularsedglulazdusaznuan duiisin1sussnans ¢ Wil

2.6.3 Uszanaumsanldanasianalunsanuindudin Wuku 45,000 um saausal

$189N15A1 14318 Algaedatian 1 au (um)

1. AIMBUWNUNTTUATEDUIATISS 2,000
- Usgs1u 97U 1 Au (500 um)
- ﬂﬁumiﬁﬂ%’ﬂ‘mﬁmaamq@ 3 AU (500 vn/Au)
2. AMMOUUNUNTINATAOUINGITNUGS 4,000
- Uses1u 1 au (1,000 vm)
- ATV NwEMsIRAnR 3 A (1,000 UW/AL)
3. AREULNLOINTETIUS N Ivendinus 1,500
- Uses7U 9119 1 Au (1,000 un/Au)
~ AssuNSTIUSnE Sauau 1 aw (500 U/Au)
4. AAUMINSIINNSAEUEN 1 AL/ASs 10,000
5. MTiNNNTINNNSMEUDN 1 AU ALaY 1,500 UM 1,500
6. ANUIMTIANTUANGAS 10,000
7. Tesansfnngauuenaniuil 1 asy/mdngns 1,000
8. Anasiall Yanuaznisldiad eslodneraanslunisvin 15,000
WeinusnaAvangns ALay 15,000 UM

sauA g 45,000

2.7 N15I8UlaUVL80A 518391 aZN1SANZIUgUITIUYINNAIINGIAY

[ Y v v a [ % = v v a =
Wulumude TIAUNiINeIasulsms 11928 N15ANYISEAUTMTInANE W.A. 2565
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3. NANGASUATIRNIELADU

3.1 ¥ANgAS

[

v A

3.1.1 MWUNUILAA TIURaeAvENgRTHnall

- VANFATUNY 1 7. 2 uaulitdosndn 36 wiwin
3.1.2 Taseairandngns
el 8. nangnsuTuUse

Al 318019 W.A. 2565 W.A. 2566

BHU 1 WUUIBINTT WY 17,2
1 Us18391 (course work)  laidaandn - 24
1.1 3v1denau - 6
1.2 v uden Taidaanin - 18
2 INYIUNUS Tsidaanin 12 12
3 s1eAvUsauldduniaein - 4
ieinsaunasanangns lidaendi 36 36

3.1.3 91831 NUIBNATIUARDANANEAT
U8

1. AWIU9AU

lsltlaenin 36 wuqefn

nuuldidaendn 24 wuqeha

256552  A15ATIEIlASIAS 1Az auiAnIaLedl
Structural and Chemical Property Analysis
256564  WANANISHITUTDLEUDIIUITLAUAUY

Techniques in Original Research Proposal Preparation

U 6 NN

3(2-2-5)

3(2-2-5)
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2. 348N auruldidasndn 18 wuqeha
Tmdeniseusgdvianseldvidends q visdlawsadenaaznguisils aeldainy
WIUYBUVDIDITINUS N1 INe1dnus ©S091971580US nuwdanseauiudiin@ney waze131sd

HSURAYEUNANERS

ngulvANBUNTY

256522  \ANBUNSOTIHENE 3(2-2-5)
Physical Organic Chemistry

256524  WARAMINSIINTIALAZNITALATIZS 3(2-2-5)
Natural Products and Synthesis

256528 n1sUseyndldlaneunsuddunasdnssufisometinmludunid  3(2-2-5)
fduasren
Applications of Transition Metals and Biocatalysts in Organic
Synthesis

256529  \AITIBUNIE 3(2-2-5)
Bioorganic Chemistry

256571 htelagiumaeiidunsd 3(2-2-5)
Current Topics in Organic Chemistry

256572 efloyyadasyiugeasasusznoudunidiad 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds

256574 ANSEUATIZAUUUOFLLIAT 3(2-2-5)
Asymmetric Synthesis

256575  N199DNLUULAZIRILIEN 3(2-2-5)
Drug Design and Development

256576  ansAuMIGluInUse I Tularana NI suvanvesUsune 3(2-2-5)
Organic Compound in Everyday Life and Thailand’s Main Industry

277551  \dBUNSOURINedILDS 3(2-2-5)

Organic Chemistry of Polymer
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nguivAliatiunid

256533

256538

256539

256563

nilloosAlutulazn1TIeNanwal
Coordination Chemistry and Identification
telagiumaeiiofiunid

Current Topics in Inorganic Chemistry
NseENBLLULANG

Molecular Imaging
inoasunlumiaantasfiusau)ize

Organometallic Chemistry and Catalysts

1a aa aa ¢
NAUIYUAULYIWENE

256543

256544

256545

256548

256549

256562

wilareusukarlassalians

Quantum Chemistry and Molecular Structure
QauVNaFANSLAL

Chemical Thermodynamics

JauUNaMmAnILAL

Chemical Kinetics
tatagUumaeiliganand

Current Topics in Physical Chemistry
Lﬂﬁmamm%mm%ugj\‘i

Advanced Physical Photochemistry
wluweluladuaznisussendldiuianeans

Nanotechnology and Material Science Applications

NgNIYNATIATIEN

256554

256556

256557

et PR EAY TG KIRT T

Electroanalytical Chemistry
wipaflomamadaaninsalnddugs

Advanced Instrumentation for Spectroscopy Techniques
AN EILAzN S WENA a1 ioNTIAs e inaad
Sample Preparations and Separation Techniques for

Chemical Analysis

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256558

256581

256582

256585

256586

277543

3. MgUNUS

256591

256592

256593
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Immimmﬂ%guqq

Advanced Chromatography
WUDLEDNANIENILALILATIZNR

Selected Topics in Analytical Chemistry
wilATzinedananden

Environmental Analytical Chemistry
RIS ULALIIATIZN

Statistics for Analytical Chemistry
wliesnddmsumsiaseideyavaneiiuys
Chemometrics for Multivariate Data Analysis
N133nN1svedsuazauUaendemanillugnanngsy

Waste and Safety Management of Chemicals in Industry

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

auruldidesndn 12 wiqeha

WPNUS 1 w19, 2
Thesis 1, Type A 2
WYTNUS 2 U 1 9. 2
Thesis 2, Type A 2
WPNUS 3 U 1 9. 2

Thesis 3, Type A 2

4. yienuldtunuiena

256511

256594

= ada o a [ a
szilguiInITeMTIneImaasLazinalulad
Research Methodology in Science and Technology
duun

Seminar

3 9UI8AN

3 9UI8AN

6 NUIAR

MUY 4 NUBAR

3(3-0-6)

1(0-2-1)



256511

256552

XXXXXX

XXXXXX

XXXXXX

256564

XXXXXX

XXXXXX

XXXXXX

256591
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3.1.4 WHUNISANEI

I 1

= 1%
AMANTIANTYIAU

seideuitidemaingnmansiazsinalulad (ladumiiein)
Research Methodology in Science and Technology (non-credit)
MTATITAlATsasuarautaniIual

Structural and Chemical Property Analysis

v uden

Elective Course

v uden

Elective Course

Ayden

Elective Course

LY 12

=
aAn1sAne1dany

WANANTSIAS N DLEUDUITLAURTU
Techniques in Original Research Proposal Preparation
a =

AVADN

Elective Course

a =

AVADN

Elective Course

a =

AVADN

Elective Course

ANGITNUS 1 WU 17, 2

Thesis 1, Type A 2

EICEY 15

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

“nuenn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 PUILNA

“RuwWNn
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4 2
AANISANWIAY
256592  ANYIRNUS 2 WHu 1 7. 2 3 e
Thesis 2, Type A 2
256594  duuwn (ldduniaene) 1(0-2-1)
Seminar (Non-credit)
594 3 “28nn
AANsAnwIUane
256593  ANYITWUS 3 WU 1 7. 2 6 MU

Thesis 3, Type A 2

594 6 “nuenn
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3.1.5 AND5UIYSI8UN

256511  szilauisidememendiansuazinalulag 3(3-0-6)

Research Methodology in Science and Technology

AUNUNY GNENE WazlUINUIENITIVY ATEUIUNITIVY UTELANNITIFY N1TAIAUA
Teymin1939e fauds uarauufigiu nmsiusivsdeya adddmsunisinsgideyaniaad n1s
g1unareiUTeNanASeARuiviuaTslunsansasUssme nsfeuseanunnsive nsusediu
N15398 MsuwadIfelUly warasserussuinide walaiSn15IENIENIRIUINYFERS LAy
walulag

Meaning, characteristic, and research goal; type and research process; variables and
hypothesis; data collection; statistics for data analysis in chemistry; reading and discussion on
recent publications in international journals; research report writing, research evaluation, its

application and ethics of researchers; specific techniques of research methodology in science

and technology

256522 LANBUNIELISHENH 3(2-2-5)
Physical Organic Chemistry

aaa a

fiusziedl nquiluieganiessdva Meazdeafvafuufisemeduridiniiuaznalnng
AnURATe Anuduiusvedlasadiduaudedhlunmsiinu)isen ensnavesdviasansuay
svsnavedlelulny UATewnuiivuuiiealedlan Ujisemsiduuuulnand UfAsenisinda
UFAseumeslundn UjAsenveseyyadasy Uiisedildua

Chemical bonding; molecular orbital theory; description of organic reaction and
mechanism; correlation of structure with reactivity; solvent effects and isotope effects;

nucleophilic substitution reactions, polar addition reactions, elimination reactions, pericyclic

reactions, radical reactions and photochemical reactions
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256524  HANAMINSISUYIRLALNNTHUATIZR 3(2-2-5)
Natural Products and Synthesis
NS MUNUTELANENTNAR A UNTTTUIRANINTIFUATIER NTENA A1TUENLaEAISVINTA
viavdlasldiEmanuudafuuasmadafiviuais nsnsaaeulassadalagldiBnsuuuiafuuay

a

weallaneaninsalaldugs n1sussendlduiisenadduniduuuindlunisduasevindndue

s
a

535UA MIAnuAnudiuvedasiaiisiunsesngrsuaznsusulslassainamaniivesansd
figvsnatiainunayseny

Classification of natural compounds based on biosynthetic pathways; extraction
isolation and purification using traditional methods and cutting-edge techniques; structural
elucidation by classical chemical methods and advanced spectroscopic techniques;
application of modern organic reactions in natural product synthesis; study of structure-
activity relationship; chemical modifications of selected classes of biologically active
molecules
256528 n1sUszgndldlansunsuddunazdussjnsemedaammludunsd  3(2-2-5)

daasent

Applications of Transition Metals and Biocatalysts in Organic

Synthesis

nsldlansunsuddu wazn1ssaufisenaiilaenalnniestinmludunsddunsizi lne
wWuuisenisldansusznoudadounadlanzunsudduluasasdad wazioulgddmiududis
meTaInleeiunsnsseuleivasnsuissugisemstinmlunisasiaiuse se nineasuau
fluasueu Uiseneandiadu 3antu waznisussendlylunigeamnssuiidnnses

Uses of transition metals and catalysis of chemical reactions by biological
mechanisms with emphasis on reactions using transition-metal complexes as catalysts and
enzymes as biocatalysts; enzyme immobilization for formation of carbon-carbon bonds,

oxidations-reductions, and their applications in industrial chemical synthesis
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256529  ANYIDUNTE 3(2-2-5)

Bioorganic Chemistry

uniAgtuafidadund Tassadvesiiuenarensidule nsdaasigimaaiives
Tanalelndfinulusssund nsdaaseimadaninvesiiadlolmdfinulusssuwd nsdaunsieg
manfivesiandlolndfifinisuulasulaseadne nalnnsiaiusylnaudsenindidueuas
luanavuadnuaznsiaLsnssiuuuueu-1naus serinalusfiuduineidnuedn n1sdnaes
AILDIYDIALOULD NITHERIEDNVEITY NTEUIUNTTFUATIERLIUTAUTUS 198 wavwailasng 9
fiszyndldiuiedlelnduarianddnueda mulnduaglusiu Tassaisamfidveamulng ang
Fuamzimdlnduuignavesuds uninAefudunsieveanlnd Tusiu

Introduction to bioorganic chemistry; structure of DNA and RNA; chemical syntheses
of natural nucleotides; biosynthesis of natural nucleotides; chemical syntheses of modified
nucleotides; covalent bonding of DNA and small molecules; noncovalent interactions of
proteins and nucleic acids; DNA replication; gene expression; protein synthesis process;
techniques applied to nucleotide and nucleic acid; peptides and proteins; three-dimension
structure of peptide; solid phase peptide synthesis; introduction to peptide-protein

interactions

256533  LadilAgasAluduLazn1sulenaneal 3(2-2-5)
Coordination Chemistry and Identification
nufveanuszluaisusenaulaeas Aty nguauiunin noudeesUvialuana

aweslowndl aunaransiazaurnamans nalnuazujisemaaiietdunidunvile iadlaeash

wduvesasdluana nisunendnualateduafgsuuniua nislenuugdaininsalnd
dianasouatuislawuud dunsisaauningalnl lemdnlaunuumsiazimaiassdiond

Theories of bonding in coordination compounds; crystal field theory; molecular
orbital theory; stereochemistry; kinetics and thermodynamics; inorganic reactions and
mechanisms; coordination chemistry of biomolecules; identification of inorganic compounds
using nuclear magnetic resonance spectroscopy, electron spin resonance, infrared

spectroscopy, cyclic voltammetry and X-ray techniques
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256538  Wiadiatlagiumaalietiun3d 3(2-2-5)
Current Topics in Inorganic Chemistry
nsduasIekazmalalyg 9 neeuadedunsd n1susezendld Aun1Imtves
Adgluagiu
New syntheses and techniques in inorganic chemistry; applications; advancement

of updated research

256539  MsEnenINLBaluLana 3(2-2-5)

Molecular Imaging

wadanisaenmildlunenisunnduagniadaineweaead (Buensle W97 1ead
397 Wavasisawud dan19131) Ingulun1sduaTeikaznsnage uvesauUani1aven iy
WATARNY 9

Imaging techniques in medicinal use and cell biology research (MRI, PET, SPECT,
Fluorescence, Ultrasound) with emphasis on synthesis and testing of properties of probes for

various imaging modalities

256543  adiAtauANLaslasaieluana 3(2-2-5)
Quantum Chemistry and Molecular Structure
namanimeusuiugiuvenaiimoudy Fwalloweinmes fsiulownu aleinu uas

aunsrauveslysiaeeslu 1 A ninedoudinuuenilude luuudidauvedlelasiaussnou

AT mameolutulasi5es ety dlaansaualu LaslATias190snouveIgasy TATIaT19NIg

ddmlnstiavesluanalalasiau
Basic quantum mechanics as a foundation for quantum chemistry; postulate

operators; Eigenfunctions; Eigenvalues and Schrodinger wave equations; one-dimensional
problems including harmonic oscillator, angular momentum of hydrogen atom, perturbation
and variation methods, electron spin; and helium atom structure, electronic structure of

hydrogen molecule
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256544  guUNaAAATIAY 3(2-2-5)

Chemical Thermodynamics

pauvmamansuuvaty guvwamansiBaada teulnsd wazngded 3 nsduanmng
awnlnsalnd Jaferdesiuie augaiadl wazarudule

Classical thermodynamics, statistical thermodynamics, entropy and the third law;
statistical- spectroscopic calculation of thermodynamic function of gases, chemical equilibria

and vapor pressure

256545 auwaAIansLall 3(2-2-5)

Chemical Kinetics

LALIAUNAAIAAS LUTEUULONHUSVOBRMAILaE 1Y URATeTugIu U

2£9)
)}
aN)
(s
)

i)
)
—_
=

wazUfAsewuudy dnsnisiinufisenlussuuTisnus
Chemical kinetics in homogeneous liquid and gaseous systems; elementary

reactions, chain reactions, and other reactions; reaction rates in heterogeneous systems

256548  Wirdiatlagiunmaaligenand 3(2-2-5)
Current Topics in Physical Chemistry
windla Ledesile uariBnslinsiedlml 4 mefueilideiiand sadenshluuszgndld
wazmseenuLUUISNs i Tziiioldlunside
Current techniques, instruments and methods in physical chemistry including

applications and method development for research
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256549  iafimenimiBausstug 3(2-2-5)
Advanced Physical Photochemistry
wannsganauuase/Addanarinlngliuawudauninsalal nszuiumsaiemmainy

voslaianaluannenszdu dnunrnandugannefiudonismeuasuusig o wavesniafadnls

WS/LONTANANTADNITUIUNTANBLEN NATDIAIVIIATAEADNITUIUNTANBLES WanNITiazLnAln

MTianTsmeuasUUaN M AsTLaskuUT Ui Una MsUszgndldTnlngRuasudanlnsaln iy

yuAtetugeiiferdostuluenavesasefiuvds asduvdd uaznediuos
Principle of uv/ vis absorption and photoluminescence spectroscopy; energy

transfer of molecule in excited state; photoemission of excited molecules to ground state;
effect of excimer/ exciplex formation on photoemission; effect of solvent on photoemission;
principle and technique for measurement of steady state and time resolved photoemission;
application of photoluminescence spectroscopy in advanced research involving inorganic

molecules, organic molecules and polymers

256552  N15ATITRlATEIazauTRANIGAL 3(2-2-5)

Structural and Chemical Property Analysis

wedasng o Fdlumsiinnzilasiadromunivazaudivesans wu Juadeswuniuin
sleuuud wuaanlvsund wooosawudadninsalnd malnneidemeia n1sdsnULLa
nsnsziRwedididnduazinsey mylnseiesiusznouwarmsinsedlusssuiiuingemaia
ﬁ;aﬁmiwﬁ WU aualnsalnduuunszaenasenu QamamﬁﬁLéﬂ@]iauLLUUdaﬂﬂim LAYEDINIU
ANTIAULTIDLHDY

Various techniques for analysis of chemical structure and properties: nuclear
magnetic resonance, mass spectrometry, fluorescent spectroscopy; X-ray and neutron
diffraction and scattering; chemical composition and surface analysis: energy-dispersive X-ray

spectroscopy, scanning and transmission electron microscopy, atomic force microscopy
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256554  LARATIZATIINHA 3(2-2-5)

Electroanalytical Chemistry

nguidugemaaiiiinsedidlain wu Tuudlewns Tuleduwed Aoudnlnmms
dlaAlnsnsTues Aaeuwes Inailsns il Launuwesuazieuwalsiuns uazn1suszgnaldluiu
#1499 19U InwRsmand daadey Addningn 913 gaavnTTLazLndYine iy

Advanced theories of electroanalytical chemistry such as potentiometry, biosensor,
conductometry, electrogravimetry, coulometry, polarography, voltammetry and
amperometry including application in different areas e.¢. agricultural and environmental

analysis, clinical chemistry, food, industrial and pharmaceutical applications

256556  \nsasflanamadaauninsalndduge 3(2-2-5)
Advanced Instrumentation for Spectroscopy Techniques
ndnnstuguarnistszgndldiaiesionisannsalndeng 4 wu mstanaifosuas

N sdngesLsawudaUniniues lelasduuesistusnauiinuougentduauninsiuns svnouiin

Waeasaudauninwes lulasnnarauuasdudaivdfniianatauisvneuindlatuauning

e dudpnaANanaau-wuaaUNInsun3 wasnsussendly
Advanced principles and applications of instrumentation in spectroscopic

techniques such as luminescence, x-ray fluorescence spectrometry, hydride generation

atomic absorption spectrometry, atomic fluorescence spectrometry, microwave plasma and
inductively coupled plasma atomic emission spectrometry, inductively coupled plasma-mass

spectrometry and their applications

256557 L%ﬂﬁﬂﬂﬂﬂﬂ%&mLLazﬂ']iLLEJﬂﬁ']iﬁ")ﬁ)Eh\‘ll,ﬁaﬂ’lial,ﬂiqzﬁﬂ’]ﬂmﬁ 3(2-2-5)

Sample Preparations and Separation Techniques

for Chemical Analysis

Vﬁﬂﬂ’liLLﬁzﬂWiUizﬂqﬂ(ﬂ%%ﬁ@W@ﬂL‘Vlﬂﬁﬂﬂ’lim%‘&mLLagﬂ’liLLEJﬂa’l’ﬁgf’JanN wellannsgey
asduriduaredunid mawSoudetwhemaluladfiviuaiolny wadadansiend uaglulasim
nMsuenasfiaulesenainatsiiedns wu nmsadamemaveavaisaziavends nisadnszu
lles waznisainsewmetinguilesAsfnoariadn

Principles and advanced applications of sample pretreatment, and separation
techniques; digestion techniques for organic and inorganic substances; modern sample
preparation by ultrasound and microwave techniques; sample separation techniques such as

liquid and solid phase extraction, microextraction and supercritical fluid extraction
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256558  Tasunlnnailtuge 3(2-2-5)
Advanced Chromatography
pdnnsuarnsUszgnalimadendlesuinnafitugs wu aadelasunlnnail Bndag
Fulasunasil lossulasunlnns il wialasuilnng i aadalasuilnns-tuganlvsiuss uia
lasuninnail-unaaninsiun’ guilasasineangdalasunlnns il uaz uauUaan3sianlnslnada
Principles and applications of advanced chromatography techniques such as liquid
chromatography, exclusion chromatography, ion chromatography, gas chromatography, liquid
chromatography-mass spectrometry, gas chromatography-mass spectrometry, supercritical

fluid chromatography and capillary electrophoresis

256562 unluwaluladuaznisuszandldiuianaeans 3(2-2-5)
Nanotechnology and Material Science Applications
inilvesansuszneuiifilassaiiesduunly Jadouazniswioutaquilulagldismand

aut® MInsamdnwazianie waznisusvgndvedlianaiillassaiianuusng 9 wu eynely

sEeuunly MLsaUfisenseiuunly
Chemistry of compounds with nano-scale structures; chemical strategy and factors
for preparation of nanomaterials, properties, characterizations and chemical applications of

various molecular structures such as nanoparticles, nanocatalyst

256563  \pilasunluliiagnuazAdlseu)isen 3(2-2-5)
Organometallic Chemistry and Catalysts
mi‘dﬁzﬂauaaimiumﬁaﬁﬂéuaﬂﬁmwijé’ﬂLLazﬁmLmiu%%u UTELANLAZN AT NFAILTS

UfAsen nssawaznalnnsiinufiser nsussynaldlaedulymeesiuidedagdu
Organometallic compounds of main-group and transition elements; categories and

preparations of catalysts; catalysis and reaction mechanisms; applications emphasizing on

problems of current research topics
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256564 AlANTSHMTENTBLEURUITBAUALY 3(2-2-5)
Techniques in Original Research Proposal Preparation
nsfuaiuariieszinuidemaniiniug deguenuiselunisuszgndldlunia

gaavnssy Msdaasziauideduatunmaniiluideniaula nsilnnwgnisiiausnuide

FuAtuTIvINg kaensysaMsiivesRanusifuvseaeauilvslaetasieassa
Searching and analyzing previous research in chemistry; examples of research in

industrial applications; original research proposal development in interested chemistry topics;

practicing presentation of original academic research and integration with current knowledge

or new knowledge presented creatively

256571 wiatetagiunaaiidunsd 3(2-2-5)
Current Topics in Organic Chemistry
Wt of uaenaafisunid lnoidunsduair@nwvinszuiunisuazaug sauis
wialulageing o unUszynaldiuanuie
Recent topics in field of organic chemistry with an emphasis on novel procedures

and knowledge including technology for research application

256572  \nfioyyadassiugevasansUsznaudurisiad 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
nmsedUTefefueyyadas: mnuaiesveseyyadase audAnanieniwiagynaiadl

Yoseyyadasy Msiasureamnyilesddu UATennseduvasedluanausiida nsianduedluiana

wsida nsUasaeluluianaveusida uazUAzenisiiiuszrinsluianausida
Discussion of free radicals, their stabilities, physical and chemical properties of

radicals, functional group conversion, radical coupling reactions, radical reduction,

intramolecular radical cyclization, and intermolecular radical addition reactions
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256574 N1TEUATIZRULUUDENNINT 3(2-2-5)

Asymmetric Synthesis

awoslaiadivesarsusenaumsuau eauu1nsvedluana Ugnsen1sduasigiuuy
HONATTANBSLe KAYANTUNIEIAIXANBILD NTFNATIZVMULDANNNTINeASIU RS lane
waransusenaudunid URisennstiamauaznisauauamasle n1sfnwiuiseteauunsiagly
INIERRLE

Stereochemistry of organic compounds; asymmetry of molecules; stereoselective
and stereospecific syntheses; catalytic asymmetric synthesis using metal and organic

compounds; stereocontrol and ring formation; study of asymmetric synthesis by model

256575 N1598NLUULATWRINIYN 3(2-2-5)

Drug Design and Development

Ly

NITUIUMTAUNULAEARIUIAILT NyTlanduidAnyronisoangnsuasdien n1eanwuy

Re

aa aa =

wazUSuiasuvyilsiduvestuianasiiteniseengniiiatu mseenuuuismaileduasezsians
oyiudvosemdaniuluiinasnn wagmseAunenuddelutiagiuifedestuniaen

Drug discovery and development process; pharmacophore; chemical structure
modification for activity and property improvement; combinatorial chemistry and high-

throughput screening; and discussion about current researches in medicinal chemistry

256576  &139uUN3EIUTINYTEIIULALRAEIMNTINNANVRIUTZIVA 3(2-2-5)

Organic Compound in Everyday Life and Thailand’s Main Industry

Tassana miil uagnsUszgndldansdunidludinusedrfunaslugnamnssundnues
Uszna 18un 1adinsinuns ivosayulng ndsnunauny iafinisenmns wilmeen waziaiifeadu
\nTesd1ens Tusunside fuuuazuianssy

Structure, function, and application of organic compounds in everyday life and
Thailand’s main industry as agricultural chemistry, chemistry of herbs, renewable energy, food
chemistry, medicinal chemistry, and cosmetic chemistry in aspect of innovative research and

development
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256581 W UaLA9NLANITNIWALIATIEN 3(2-2-5)

Selected Topics in Analytical Chemistry

€ a

ANSBAUTIETIANLAYLLUITNITHALLUIAA bUINTSYINI B TUITIVENIALIATIZ NN
Makaruaula
Methodology and research discussion of selected and interesting topics in field of

analytical chemistry

256582  afilATIzimnsieundoy 3(2-2-5)

Environmental Analytical Chemistry

Fupeuiiieadostunslinseineduandon msuesdam mafiufodns n1sidends
A9LA3BUFAIDEI N1TILATIZY miﬂsmﬁusﬁaga N1595UIENA N1TI18UNS TFUINTIIU Loy
nysziley NNITUTRIANIN w5 fimedin 9 Tumaadlun1sinssiniedwnday ndnnsiiu
fegath 91mA fiu vey MShwaniIegne Mawssufegs TR e NIlAsIY
Tneldindesile n1snsnedinsziuasyszdiuannuesdsindon uaiemsenia in uwaziu lne
mfmadiauaziedesiionaaifing ey

Steps in environmental chemical analysis, problem defining, sampling, choice of
methods, sample pretreatment, analysis data evaluation, interpretation and reporting,
standard methods and regulations quality assurance, common chemical parameters in
environmental analysis; environmental sampling and preservation, sample preparation,
analytical methods and instruments, environmental analysis and assessment for air, water

and soil pollutions by instrumental analytical techniques

256585 @R UTUANATIER 3(2-2-5)
Statistics for Analytical Chemistry
wann1seadanazn1sunisnisadfuUszendldluadiiasedt lunisiiudeya n1s

Usziliuna Msdnaula nseuauaunIn Mmegeutsdfgyvneeds nsnaaauautuiy n1sly

TUsunsa SPSS maadia nsdanisteyalaeldlusunsuitviuasie nsasieansslimnsgiu nsannes

WATANAUNUS
Principles and applications of statistical methods for analytical chemistry,

collecting data, evaluation of analytical data, decision, quality control, significant test,

proficiency test, SPSS program for statistical analysis, data management by up-to-date

programs, calibration methods, regression and correlation
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256586  alaunsndadmiunisilaneideyanaefauys 3(2-2-5)
Chemometrics for Multivariate Data Analysis
wliunInddmiunisiaseideyaaleduusluaiidiase Wy n158enkuung

WﬂaaaLﬁaﬂizLﬁuamwﬁmmzauﬁqm ﬂWiﬁmsn@mé’ﬂwmwﬁugmmaﬁagaLﬂﬁﬁﬁmm%'u%au n1s

wgaudRmaeiiuuratgduys n1skunUsenniiegs uagn1sussendly
Chemometrics for multivariate data analysis in analytical chemistry such as

experimental design and optimization, exploratory data analysis for complicated chemical

data, multivariate calibration, classification and applications

256591 ANYIUNWUS 1 WKW 1 2. 2 3 wiuaenin
Thesis 1, Type A 2
AnwesUszneuineninus wiefetainednusluawiviioades fuunUseidiu
Tand/dainerinug Waunenasuaninnudnsivgenielfuingidnus (Concept Paper) uaz
Savhran1sdaAszienansuazuiveiiiiendes
Studying the components of a thesis or of samples of thesis studies in related fields;

determining the thesis topic/title; developing a concept paper; and preparing a review of related

literature and research studies

256592  AINUIUNWUS 2 WY 1 2. 2 3 wdIenn
Thesis 2, Type A 2
Waunesestionariinsifedailasesaivendnud Wethiauesonmenssunis
Developing research instruments and research methodology and preparing a thesis

proposal to be presented to the thesis committee

256593  AINYIINUS 3 WeU 1 2. 2 6 NeNn
Thesis 3, Type A 2

v o

Ausunudeya Ainszideya daviseeuanuiiviiaueresiansdiuinm

Inerdinud dnviinerdnusatuanysaiazunmnidoiieAfiurieunsmannasidiianising
Collecting data; analyzing data; preparing a progress report to be presented to the

thesis advisor(s); and preparing a complete thesis and a research article for publication

according to the graduation criteria
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256594  §uUUN 1(0-2-1)
Seminar
A15ULEUBLAYBAUTIINAIUITENI AL

Discussion and presentation of research topics in chemistry field

277543 M1sIANSYRNLHELAZLATANUARAABNILAN LUgAEN NI 3(2-2-5)
Waste and Safety Management of Chemicals in Industry
‘UizLmlLLaszédﬁ’lLﬁmeLﬁﬂiuqmmmiu MR Tgimaaiifionisuenysyinm

UnUalazidnvoads N13anvaddsdunsie Ui%LﬂVISU@\‘i‘l}IWLﬁ‘EJELUQGlm‘vmﬁm wialulagn1svida

waznsrndmindegaamnsy mahwoadousy Tanndualivsslovivieaiuyariu dorfuun

fuveadslardandey nsdanisiuauUaensdelugnamnssy

Types and resources of waste in industry; chemical analysis for grouping treatment,
and disposal; types of wastewater in industry; appropriate technologies for wastewater
treatment and disposal; recycling of waste and materials for value added products;

environmental and safety guideline; safety management in industry

277551 \Addun3dvuainadiues 3(2-2-5)

Organic Chemistry of Polymer

uningafudssinniaznmsdaunsginedwe? nalnnaiinufAte uazaaumanives
Ug'jﬁ'%ml,mu%’ju Ufseuvvsyyadaszveanadiasyiafisiuarnediuesiin Uiseuuuneou
lepou Uisewuuuanlessu uwazUfiteuuulaeefiutudinaewunm nMsnseunediuesiviny
fleiduilowIouneduwefmuuuudenuagndm

Introduction to polymer chemistry; synthesis and reaction; kinetics of step-growth
polymerization; free radical polymerization of homopolymer and copolymer; anionic and
cationic polymerization; Ziegler- Natta coordination reaction; synthesis of functionalized

polymer for preparing block and graft copolymer
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M1319 WIBUWEUTIEIY waransen1sUTulTavangasusulse wa. 2561 fundngnsusuuse

W.A. 2566
nangasuiuuse wa. 2561 naNgAsUTUUTe W.A. 2566 a1szlunns
Usuuge
256524  WAASIIEIINIRRALNNT 3(2-2-5) | 256524  WAASMYISTIHYIALGLNIS 3(2-2-5) | USu
dupsien duasei Ae5U1Y
Natural Products and Natural Products and e3ulag
Synthesis Synthesis Wilvilide
N9 HUNUTTLANTDIANTHANH U915 TIUY R MITUUNUTTNNENTHEAS IS TIHAN | LAEEUS
auduiusiAatesvesmyilaidusingg fuarwdels | 8Fduased maate nswsnuazmavinliuigvilaeld | wade/
YBIANTNANHUTFTIUYR i’mﬁﬂﬂﬁLLEJﬂﬁ’]ﬂﬁU%?jWéLLaz ABnsuvudaiunagimadadiuate n1sasavaey | Bl
mansadeulasiaialngldaunlasalnd nmsdaamei | lasadulneldiinsuuuiiiuuazmailaneaninga | dudsnn
asUsznausTINTRTAd Ut wazarmduiusues | 1aTtuge nsUssgndldufisenaduniduuulndluns Py

Iassaseaiuni1seangnsniesdinim lagwulgynives
mAdvadivlagduimiaula
natural

Classification  of products,

correlation of functional groups with reactivity of

natural  products, separation and  structure
determination  using  spectroscopy,  synthetic
methods of some natural compounds and

correlation of their structure and biological function
with emphasis on problems of current research

interests

duATzinandudisssuyd nsAnwianuduiusues
Tassadsfumssengvisuaznisuiuusdlasaainmiaad
yasansfiflgnimedinmunsussan

natural

Classification  of compounds

based on biosynthetic pathways; extraction,
isolation, and purification using traditional methods
and cutting-edge techniques; structural elucidation
by classical chemical methods and advanced
spectroscopic techniques; application of modern
organic reactions in natural product synthesis; study
of structure-activity relationship, chemical
modifications of selected classes of biologically

active molecules
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nangnsuTuuse w.e. 2561 nangnsuTuUse w.e. 2566 arsglums
UFuuss
256528 msUszendldlavzunsudduly 3(2-2-5) | 256528  msUszgndldlavisunsuddu 3(2-2-5) | Usudeuay
dur3ddumsvat Applications wazsssUAzemaTInmly dones
of Transition Metals in Organic dunsdduasivst el
Synthesis Applications of Transition N5
Metals and Biocatalysts in L‘ffam
Organic Synthesis unsduly
nsltlanzunsudtuluduniddunsizi lag nsllaneunsuddu warnsiseufisenadl | saiy
whujAsemsldmsusnoudsfoureddansunsuddu | Tnenalamisianmluduniddunsed Tnowufisen | ovmues
Wunzmzdanlunsaieiusssenineaniusuiuasueu | msldansusznouidsdeouvedlansunsuddulunsasdasn | s1e3m
Uffseneendiadu 3dndu waznisuszgndldlunis | wazeulsddmsududusmisdininlaeiiuninss | 256577

geamnssuAlduATIEN
Concepts for the use of transition metal

complexes as catalysts in organic synthesis

emphasizing the transition metal-catalyzed reactions

for the formation of carbon-carbon bonds,

oxidations-reductions, and their applications in

industrial fine chemical synthesis

wuleduaznisunidisalisemisdanan lunisasi
WuszszninasuauiuaIsueu Uisensondindu
Findu wagn1suszgndldlumegeamnssaaiidaasiei

Uses of transition metals and catalysis of
chemical reactions by biological mechanisms with
emphasis on reactions using transition-metal
complexes as catalysts and enzymes as biocatalysts;
enzyme immobilization for formation of carbon-

carbon bonds, oxidations-reductions, and their

applications in industrial chemical synthesis
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256529  1alA8un3d 3(2-2-5)
Bioorganic Chemistry
uniieatundddunis Tnssadrevesiidu

euaze1sBue NMsduATEisTannaestindlelvei

wulusssunnd nMsduasmzinanivesindlelnaiiny

TussIud n1sduaszinaaivesindlelnaiiiinng

Uudeulassadne nalnmsifeiusslanaudsewine

Wueuazluanavwimdn mulnduaslusiu lassada

anufifveunulng msduasizimdlnduuinnineauds

wUlnadandsnuadn nsduasiginmanivewndlng

Tamaonuedn nsunlulduselev watalunisimsiei

wlndthnddnuedauaziduie
Introduction to  bioorganic  chemistry,

structure of DNA and RNA, biosynthesis of natural
natural

modified

nucleotides, chemical  syntheses of

nucleotides, chemical syntheses of

nucleotides, covalent bonding of DNA and small
molecules, peptides and proteins, three-dimension
structure of peptide, solid phase peptide synthesis,
peptide nucleic acids, chemical syntheses of
peptide nucleic acids and applications, analytical

techniques for DNA and peptide nucleic acids

256529 G IVER] 3(2-2-5)
Bioorganic Chemistry
o o o aa a a6 £ a
unidfgnuaiddunse Taseadnewesd
< = o < = a s
BULEKaLSOUe NMsduAsIvTIaAiivasiindlonan
nulusssund n1sdaasigvinnedinimvesiing lalnad
nulusssuwd nmsduasizvniaaivesiindlelnani
Asusuasulaseasne nalnnisiiniusslainaud
sEnIadduekarluanavuIMANLAYNISAAKSINTZY
WUUUBU-IA AU SernalusAunuilanddn wadn n1g
F129951990IABUD N1TLANIDINVDIBU NTLUIUNT
Fuangilushulusiniy wazmellnane q AUszendld
fudndlelnduazfinddnuedn wulnduarlusiy
lassadsanufifvewndlng nsduasizimulnauuly
< o a Y aa < a
AMAvaads uniieiudunshsenveandlne-lusiiu
Introduction to bioorganic chemistry;
structure of DNA and RNA; chemical syntheses of

natural

modified

natural  nucleotides;  biosynthesis  of

nucleotides; chemical syntheses of
nucleotides; covalent bonding of DNA and small
molecules; noncovalent interactions of proteins and
nucleic acids; DNA replication; gene expression;
protein synthesis process; techniques applied to
nucleotide and nucleic acid; peptides and proteins;
three-dimension structure of peptide; solid phase
peptide synthesis; introduction to peptide-protein

interactions
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nangnsuTuuse w.e. 2561 nangnsuTuUse w.e. 2566 arsglums
UFuuss
256533 Lﬂﬁiﬂaas’al,u‘ﬁ’u‘z"jy'uqqLLasmsm 3(2-2-5) | 256533  adllpvesatudunaznism 3(2-2-5) | U§ude
tondnwal tondnwal 187397
Advanced Coordination Coordination Chemistry and Fo3vudu
Chemistry and Identification Identification Foramz
noufvesnustluaisusenoulaeasfiudu ngufvesiusyluaisuseneulaeasiudu | nevesan
nguiauundn nquieesinaluiana awmeslewil | nguiauiundn nquieesialuiana awmeslowil | nlletunid
MsAinwIvssaunaransuazunNamans n15e3uNy | taunamansuargurnamians nalnuazufizems | egum
natnuagdjisemnaaiioiunidunsviin il laeesd | wileliunidurvile wndlpeesfiuduvesarsiluena | Yiu
wiuvesasTluana n1snnendnuaivesans elunid | nisnendnualaledamdesuunudnislouuud | Aesue
Hewmadadnndofuunuanislowuudaninsaln® | awnlnsalnd sidnmseuatuislouvud surlsusaanln | wasiomn
didnnsoualuislonwuud dunsusaauningalnd 51 | s6ln¥ lendnhauwnuuvsuazinadaisdiond seivlay
wnuaUningalnd leadnhaunumvsuazinadasdiond Theories of bonding in coordination | AAmATAT)
Theories of bonding in coordination | compounds; crystal field theory; molecular orbital suaUnln
compounds, crystal field theory, molecular orbital | theory; stereochemistry; kinetics and | sdlaUosn
theory, stereochemistry, kinetic and thermodynamic | thermodynamics; inorganic reactions and | LWS1837N
studies, elucidation of some inorganic reactions and | mechanisms; coordination chemistry of | nuidely
mechanisms, coordination chemistry of | biomolecules; identification of inorganic compounds | U3ty
biomolecules, identification of inorganic compounds | using nuclear magnetic resonance spectroscopy, Lwﬂﬁﬂ‘ﬁiﬂ
using nuclear magnetic resonance spectroscopy, | electron spin resonance, infrared spectroscopy, | fiBggn
electron spin resonance, infrared spectroscopy, | cyclic voltammetry and X-ray techniques whanldlu
raman spectroscopy, cyclic voltammetry and X-ray 19
techniques ApTzion
fnwalves
a@1susenau
lroash
TULE?
256534 \afledunidaniuzyeuds 3(2-2-5) ilomlsl
Solid State Inorganic Tiugsie §
Chemistry Lﬁ’am
mMsdunszivesndsoiunid Wusziaiily Frifoui
anurvelds Anwnzvesdmindn audAnisnienin U613

= o v A a v
wazmand waznsihlldaufineides

Synthesis of inorganic solids, chemical
bonding in solids, characteristic of lattice defects,

physical and chemical properties, and their

applications
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UFuuss
256538  viatellagiunaaiiefiuvsd 3(2-2-5) | 256538 videdagtumamiletiuvid 3(2-2-5) | Uiy
Current Topics in Inorganic Current Topics in Inorganic Aasuney
Chemistry Chemistry 3187391

nsduasiginasmaiialudg nisuind
a a6 = ) 66 ¥
afiun3d srudanisiludssyndld waznisesnuuu
WBsieszidiieldluniside

New syntheses and techniques in inorganic

mMsduaszrnazmadalvig s
afiun3d n1suszyndld Arud1miivesuidely
Uagtu

New and

syntheses techniques in

chemistry including the applications and the | inorganic chemistry; applications; advancement of
method development for researches updated research
256539 nstenmieliiana 3(2-2-5) | 256539  nstenmislaana 3(2-2-5) | Vuillemn
Molecular Imaging Molecular Imaging 98391
Lﬂﬂaﬂﬂ’]iﬂl’]EJﬂ’]WﬁiﬂUWNﬂ'ﬁLLWVIETLL@%VI’N LWﬂﬁﬂﬂTid?ﬂﬂﬂWﬁIﬁu%Nﬂ']iLL‘WV\ETLLﬁ% Lﬁa‘lﬁﬁ
Fingvewad (Buensle 87 Lwailddil yavesisa | Mediine1veswad (Wuensle 57 weail 837 Wases | Audy
WUs $an519191) NMsFuATIEkarNIITageUTesanTR | saleud sansiw1iud) lnsuiunisduasigvuaznts | Yagduuas
snsvpsdilumnadanige negoUvDsENTRRvDIi U Tiafe Wiz a
Imaging techniques in medicinal use and Imaging techniques in medicinal use and
cell biology research (MRI, PET, SPECT, Fluorescence, | cell biology research (MRI, PET, SPECT, Fluorescence,
Ultrasound), synthesis and testing of properties of | Ultrasound) with emphasis on synthesis and testing
probes for the various techniques of properties of probes for various imaging
modalities
256542 pTlgsHANATWES 3(2-2-5) Yns1eiv

Advanced Physical Chemistry

nungu nsiianusy wqwﬁﬁuugmuaz
UA3817357Wus noufuenfinndunsmnand uasngu]
3wy ngufaatvewia laedl uanddauaziduley
wiesllaundindunnia aunaiiisadesiuufauarly
41998818999 mmﬁ’uLLazqquﬁﬁLﬁ'm%ﬂﬁUﬂﬁ
Wasuwladluszuu aunsedulssiases Famemeudy
wagidisedu

Group  theory, bonding, theory of
elementary and heterogeneous reactions, activated
complex theory, and collision theory, gas kinetic,
photochemistry, catalysis, and enzyme reactions, a
rigorous presentation of classical thermodynamics,
equilibria involving real gases and real solution,
systems involving intensive variables pressure and
discussion  of  Schrodinger

temperature, wave

equations, solutions to simple model systems,

perturbation and variation methods
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UFuuss
256543 adiaveudunarlassaiicluana 3(2-2-5) | 256543 adiateusuuaglaniaindluana  3(2-2-5) | Usuan
Quantum  Chemistry  and Quantum  Chemistry  and Lﬁam
Molecular Structure Molecular Structure v ite
namansareudufiuguresaiinteudy namansaoufiuiugiutenaiatoudy | Anw
Fanauloworsimes fandulanu arleinu wazaunis | dawadlowotsnes derdulomnu Arlonu wazaunis | Wangeu
pduveslysAnanilu 1 4f maedoudiuvuesluia | Aduveddesiaeesly 1 83 niswdeuiiuuueniluda
Tudamvedlalasiaueznen Wimaweiutunazdsty | luwudilumuedlalasiauezne Binamelutuuazisia
03197u dlannsoualu wazlnssasrsornouvesdidon | ostedu Sannsoualu wavlassasisesnouvedidoy
Tassadmedidalnsiinvesuanalalasiau wazlessu | lassasmeadidaivsiavestuanalelasiou
wileuluianalalasiau fwu eiadu wudu nguilua Basic quantum mechanics as a
nanseela nquiiussiiaud wariswidneudaunu | foundation for quantum chemistry; postulate
a operators; Eigenfunctions; Eigenvalues and
Basic quantum mechanics as a foundation | Schrodinger wave equations; one-dimensional
for quantum chemistry, postulate operators, | problems including  harmonic oscillator, angular
Eigenfunctions, Eigenvalues, and Schrodinger wave | momentum of hydrogen atom, perturbation and
equations, one-dimensional problems including the | variation methods, electron spin; and helium atom
harmonic oscillator, angular momentum of hydrogen | structure, electronic structure of hydrogen molecule
atom, perturbation and variation methods, electron
spin, and helium atom structure, electronic
structure of hydrogen molecule and ion molecules—
like, methane, ethylene, benzene, etc, molecular
orbital theory, valence bond theory, and self-
consistent field methods
256547  \nilnoaaesduazitui 3(2-2-5) Unsne3

Colloid and Surface

Chemistry

\wilneanosd il Usngnisal
aunarnanngluiii mi@ﬂsﬁuuwﬁuﬂwhm A3
UsgenAveInssuIuN s Tiswus

Colloid  chemistry, surface chemistry,
electrokinetic phenomena, adsorption at different
interfaces and

application of heterogeneous

catalysis
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UFuuss
256555  whitetagiumaaiiiiasen 3(2-2-5) Ynsein
Current Topics in Analytical
Chemistry
waidla in3esile uariinislinmesiiiviuarte
Mauaiinsied saudanisinluussendld wasns
genuuuIimsinneiidieldlunside
Modern and current  techniques,
instrumentation, and methods in  analytical
chemistry including the applications and the
method development of future research
256557  WANANISWASUULAYNITWENENS 3(2-2-5) | 256557 WATANISASEULATNISHENENS 3(2-2-5) | Usu
fregrafienisinsginiaad eehafionsinsesiniand AeguNY
Sample  Preparations  and Sample  Preparations and 18397
Separation  Techniques  for Separation  Techniques for awlng
Chemical Analysis Chemical Analysis ey
ndnnisuaznisUszgnilitugeveamaiianig ndnmsuazmsUszgndlidugevoanaia | mwdinge

WS LULAENISLENAITAI8819 N15UBYEITAI0819A2Y
waluladiiviuaie wu nslddansmenivie lulasin
Hrelunistes mswenasfiaulesenainalsiegiugu
msadnmemaveiudwde nsanedeavesudeseiu
lalas msainmeTByuileinsineariada

Advanced principles and applications of
sample pretreatment, and separation techniques
prior to chemical analysis using modern digestion
ultrasound-assisted  extraction,

techniques e.g.

microwave-assisted extraction and analyte
separation from the sample matrices such as solid
phase extraction, solid phase microextraction and

supercritical fluid extraction

NMIASYULAENISLYENAIIAI9819 nadAnIstoY
andunISuazefiunis nswisudegrenamaluladi
viuaselne windadansienad wazlulasian mswenansi
aulasonanansieds Wy msadamemasavaiias
wavesuds n1sadnsziululas waznisadadismaia
gUiUesasinoarada

Principles and advanced applications of
sample pretreatment, and separation techniques;
digestion techniques for

organic and inorganic

substances; modern  sample preparation by

ultrasound and microwave techniques; sample
separation techniques such as liquid and solid phase
extraction, microextraction and supercritical fluid

extraction
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UFuuss
256558 lasanlnniidugs 3(2-2-5) | 256558 lasulnnsildugs 3(2-2-5) | Ufu
Advanced Chromatography Advanced Chromatography AaguNY
ndnnstuguaziaiesiiovounaianislasg nannisuwaznisUszyndldmaiianiddas | 9183
I ALUUAe iU Aglasun s f-wuaanlng miwﬂ'sﬁ\lfﬁy’uqa wWu dndalasunlnnsiil Wndagiulas | Mwilne
w3 gulosnsinearigdnlasuninns il uazdnislas | uilnnsiil leseulasunlnnsiil ufalasunlnns il aad | voudsdu
wivnsi-wuaaninsue’ waulaaisdiaalnsinada | alasurlnns fl-wuaanivswes uialasunlnnsdl- | 1893
Wndagdulasunlnns il lessulasulnns @l (udu uas | wuaawninswes guiwesasfnaangdalasuiinns @l | 256557
nsUszgnaly way waUUaan3dianlvsInada wazUsu
Advanced principles and instrumentation Principles and applications of advanced A5y
of chromatography techniques such as gas | chromatography —techniques such as liquid | 1837
chromatography-mass  spectrometry, supercritical | chromatography, exclusion chromatography, ion AMWDINY
fluid chromatography, liquid chromatography-mass | chromatography, gas  chromatography, liquid
spectrometry, capillary electrophoresis, exclusion | chromatography-mass spectrometry, gas
chromatography, ion chromatography and their | chromatography-mass spectrometry, supercritical
applications fluid chromatography and capillary electrophoresis
256563 \nieasunlumiadnuazialse  3(2-2-5) | 256563  ialleaswnluwviadnuazsiage  3(2-2-5) | Usu
Ujnsen Uinsen AgsuY
Organometallic Chemistry and Organometallic Chemistry T1873%7

Catalysts

v

a15UsenovessunluliadnyeIs My nean

U

o I3

WarEIRUNIUTYY Ussnn Msiwsen Nsiigatiendnual
fisaisen nissawagnalnnisiiaujisen wazns
Usegnaldlagiiudymuarauidedagiu
Organometallic compounds of main-group
and transition elements, categories, preparations
and characterization of catalysts, catalysis and
reaction mechanisms and their applications with

emphasis on problems of current research topics

and Catalysts
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Organometallic compounds of main-

group and transition elements; categories and
preparations of catalysts; catalysis and reaction
mechanisms, applications emphasizing on problems

of current research topics
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Research Proposal Preparation
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Search and analyze previous researches in
chemistry, develop original research proposal in
interested  chemistry  topics,

present  original

academic research proposal

Research Proposal

Preparation
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Searching and analyzing  previous
research in chemistry; examples of research in
industrial applications; original research proposal
development in interested chemistry topics;
practicing presentation of original academic research
and integration with current knowledge or new

knowledge presented creatively
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Current Topics in Organic

Chemistry
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Recent topics in the field of organic
chemistry with an emphasis on novel procedures
and process, including the applications and the

method development of future research
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Current Topics in Organic

Chemistry
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Recent topics in field of organic
chemistry with an emphasis on novel procedures
and knowledge including technology for research

application
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Advanced Free Radical

Chemistry in Organic

Compounds
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General aspect of free radical, stability of
free radical, physical and chemical property of free
radical, functional groups conversion, radical
coupling reactions, radical reduction, intramolecular

radical cyclization, intermolecular radical addition
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Advanced Free Radical

Chemistry in Organic

Compounds
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Discussion of free radicals, their

stabilities, physical and chemical properties of

radicals, functional group conversion, radical

coupling reactions, radical reduction, intramolecular
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reactions radical  cyclization, and intermolecular radical
addition reactions
256574  MSELATICHLUUDENIAS 3(2-2-5) | 256574 ANSFWATIENUUUDALLINT 3(2-2-5) | USuiilewn

Asymmetric Synthesis
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Stereochemistry of organic compounds,
asymmetry of molecules, stereochemistry in organic
synthesis,  stereoselective ~ and  stereospecific
syntheses, asymmetric synthesis catalyzed by metal
and organic compounds, stereocontrol and ring

formation

Asymmetric Synthesis
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Stereochemistry of organic compounds;

asymmetry of molecules; stereoselective and
stereospecific  syntheses;  catalytic asymmetric
synthesis using metal and organic compounds;

stereocontrol and ring formation; study of

asymmetric synthesis by model
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Utilization of Organic Material
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Organic Compound in

Everyday Life
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Tofiwa Aadlwiees lulefine Structure, function, and application of | Ussine
Fossil fuel and energy resources from | organic compounds in everyday life and Thailand’s

biomass, conversion and utilization of biomass, | main industry as agricultural chemistry, chemistry of

organic materials from plants, animals, | herbs, renewable energy, food chemistry, medicinal

carbohydrates, proteins, lipids, secondary metabolite | chemistry, and cosmetic chemistry in aspect of

and their applications such as biopolymer, dye and | innovative research and development

food coloring, alternative energies, gasohol,

biodiesel, gasifier, biogas
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Biocatalysis as an alternative way of
performing chemical transformation for achieving
the goals of green chemistry, principles of use of
enzymes as biocatalysts with special focus on
enzyme immobilization and practical uses of
biocatalysts, and the basic principles of green
chemistry related to biocatalysis and organocatalysis

methods




84

nangnsuTuuse w.e. 2561 nangnsuTuUse w.e. 2566 arsglums
UFuuss
256585  @dndmIuLATIATIZA 3(2-2-5) | 256585  @dmamsuAiAATIEIA 3(2-2-5) | U
Statistics for Analytical Statistics for  Analytical Aasune
Chemistry Chemistry 3187391
nann1InsadAnasni1sunITnasadfaun ndnnisneaianazni1sdiisnisadaun | Mwilne
Uszgnaldluadiiinsei lunmaifudeya msusadiuna | Ussgndldluadiinszid lunsifivdeya nisusuifiune | wae
mssnaule nsauanamnIw Mmegeutedidgnie | nsdadula nseavauamam Msveaeulsdidgnig | AMwdingy
#if nMInagouAmTIuIy MsIElUSLATH SPSS M9 | @df nrsvedauAutIuIgy NSLElUSLASH SPSS M9
ain nsdanisdeyalnelilusunsueeiiu msasrsnsl | add nrsdanisdeyalaslilusunsuiiviuats nisada
WINIFIU NMIOA0BELATANFUNUS NIMMUINTFIU N13OANBELATANEUNUS
Principles and applications of statistical Principles and applications of statistical
methods for analytical chemistry: collecting data, | methods for analytical chemistry, collecting data,
evaluation of analytical data, decision, quality | evaluation of analytical data, decision, quality
control, significant test, proficiency test, SPSS | control, significant test, proficiency test, SPSS
program for statistical analysis, data management by | program for statistical analysis, data management by
Origin program and calibration methods, regression | up-to-date programs, calibration methods, regression
and correlation. and correlation
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Chemometrics for

multivariate data analysis
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Chemometrics for multivariate data
analysis in analytical chemistry such as experimental
design and optimization, exploratory data analysis
data, multivariate

for complicated chemical

calibration, classification and applications
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Studying the elements of thesis or thesis Studying the components of a thesis or
examples in the related field of study; determining | of samples of thesis studies in related fields;
the thesis title; developing a concept paper; and | determining the thesis topic/title; developing a
preparing the summary of the literature and related | concept paper; and preparing a review of related
research synthesis literature and research studies
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Developing research instruments and Developing research instruments and LAY
research methodology; and preparing a thesis | research methodology and preparing a thesis Tnudindnu
proposal in order to present it to the committee proposal to be presented to the thesis committee
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Thesis 3, Type A 2
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Collecting data; analyzing data; preparing
a progress report in order to present it to the thesis
advisor; and preparing full-text thesis and a research
article in order to get published according to the

graduation criteria

Thesis 3, Type A 2
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Collecting data; analyzing data; preparing
a progress report to be presented to the thesis
advisor(s); and preparing a complete thesis and a

research article for publication according to the

graduation criteria
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industry. The chemical analysis for

grouping
treatment, and disposal. Types of wastewater in the
industry, appropriate technologies for wastewater
treatment and disposal, environmental and safety

guideline

Innsiuanudaendielugramngsy

Types and resources of waste in
industry, chemical analysis for grouping treatment,
and disposal; types of wastewater in industry;
appropriate technologies for wastewater treatment
and disposal; recycling of waste and materials for
value added products; environmental and safety

guideline, safety management in industry
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Chaikhan, P., Udnan, Y., Ampiah-Bonney, R. J., & Chaiyasith, W.C. (2022). Fast

sequential multi element analysis of lead and cadmium in canned food
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continuum source flame atomic absorption spectrometry (HR-CS-FAAS).
Food chemistry, 375, 131857. (SCOPUS)
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seed coating: the effect of crosslinker loading and polymer
concentration. Journal of polymers and the environment, 29(1), 323-
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Ross, S., Wu, R.S., Wei, S.C,, Ross, G.M., & Chang, H.T. (2020). The analytical and

biomedical applications of carbon dots and their future theranostic
potential. Journal of Food and Drug Analysis, 28, 677-695. (SCOPUS)
Kumkun, P., Tuancharoensri, N., Ross, G.M., Mahasaranon, S., Jongjitwimol, J.,
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nanofibrous scaffolds. Polymer International, 68(11), 1903-1913.
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Chankhanittha, T., Komchoo, N., Senasu, T., Piriyanon. J., Youngme, S.,

Hemavibool, K., & Nanan, S. (2021). Silver decorated ZnO photocatalyst
for effective removal of reactive red azo dye and ofloxacin antibiotic
under solar light irradiation. Colloids and Surfaces A: Physicochemical
and Engineering Aspects, 625, 127034. (SCOPUS)

Chankhanittha, T., Somaudon, V., Potiwat, T., Hemavibool, K., & Nanan, S. (2021).

Preparation, characterization, and photocatalytic study of solvothermally
grown CTAB-capped Bi,WO4 photocatalyst toward photodegradation of
Rhodamine B dye. Optical Materials, 117, 111183. (SCOPUS)
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synthesis of BiOBr photocatalyst with an assistant of PVP for visible-light-
driven photocatalytic degradation of fluoroquinolone antibiotics.
Catalysis Today, 384-386, 209-227. (SCOPUS)

1.3 UUHNWHUIINIIUIY

2. 7131

3. vilede

Aaa ¢

4. unANNIVINTG (SrugIuteyanafiam)

5. NAIIUNIGIVINIT MIANYULDU




120

a v (v =
NAUNIIVINSEDUNAY 5 U

5.1 HAUNISIVINTLINAFIUNTTY

5.2 RAIUNIEIVINTNIRAUINTIUNMTADULAZANSISEUS

5.3 NASIUMNITINSINDWAIUIUIBUNDENSITOU

5.4 nsiAne (Case Study)

5.5 uda

5.6 WAUYNTH F1T1UNTH WINYNTU wazaudnsduludnuue
a [
hBINUY

5.7 NAUES19ETIANUINeAERSLazinalulad

5.8 HAUATINETIARIUGUNTEE Raus

5.9 @NSUnS

5.10 YaNALIS

6. NAIIUNIIVINTTSUTTHIAY

Ya5UTBIMANUNIIVINITTeAY LilvdruntisvainisAnwiiesuuSygn
Wunaunisdvinsiildsunisiewnsaananinuginanualunisiansanudsnsliyaaa
ATenLan19391n15 Wuranunidvinisluseu 5 Ydaunds wazilisunruguuwuy

U3Tadynsd

({{928A180519158 A9.93YA0A nziyad)

LRNVDINAUNIAYING




121

NamumﬁmmiGUENmmi&fﬂnﬁmé’ngmmuﬂizmﬁ .N.8.

¥o - uwana (Melne)  : {U8AERTI9138 A5.9059A gannan

(NM¥199nqE) : Asst.Prof.Dr. Chaturong Suparpprom

a ¥ o =
NAIIUNINIVINTEDUNAY 5 U

1. 914398
1.1 578974015798
1.2 UnANATY (szygrudeyaiiafinm)
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recombinase polymerase amplification coupled with graphene oxide
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Chemistry, 32(3), 523-532. (SCOPUS)
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Suanpairintr, N., Barbieri, M.A., & Adisakwattana, S. (2019). Clitoria
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gene expression. Molecules, 24(10), 1894. (SCOPUS)
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steps related to carbohydrate and lipid digestion and absorption: A
new source of natural bioactive substances. NFS Journal, 17, 17-23.
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Hemavibool, K., & Klamtet, J. (2020). Removal of methylene blue dye from

aqueous solution by adsorption on leonardite char. Naresuan
University Journal: Science and Technology, 28(1), 82-93. (TCI-1)
Thongkam, T., Hemavibool, K., Klamtet, J., & Ouypornkochagorn, S. (2020).

Potential adsorption of leonardite for heavy metal ions removal from
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Ouypornkochagorn, S., & Klamtet, J. (2019). Adsorption of cadmium from
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International Journal of Science, 16(1), 12-23. (TCI-1)
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Thongkum, D., Nomnuch, T., & Chuenchomnakjad, S. (2021). Modified

montmorillonite with alkylamine chloroanthraquinone as a colorimetric
sensor for detection and separation of Cu®* from an aqueous solution.
Songklanakarin Journal of Science and Technology, 43(1), 222-228.
(TCI-1)

Chuenchomnakjad, S., Sitama, N., & Thongkum, D. (2020). Application of an

electric resistance furnace for synthesis of Al-pillared montmorillonite.
Srinakharinwirot University (Journal of Science and Technology), 12(24),
120-132. (TCI-1)

Janrungroatsakul, W., Sawangsri, S., Wimonpun, B., Kaewkul, P., Thanomsak, S., &
Thongkum, D. (2020). Development of potentiometric sensors based on
neutral carrier and their properties for silver ion. PSRU Journal of Science
and Technology, 5(2), 114-127. (TCI-2)
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Chaikhan, P., Udnan, Y., Sananmuang, R., Ampiah-Bonney, R.J., & Chaiyasith, W. C.

(2021).  Air-assisted solvent terminated dispersive liquid-liquid
microextraction (AA-ST-DLLME) for the determination of lead in water
and beverage samples by graphite furnace atomic absorption
spectrometry. Microchemical Journal, 162, 105828. (SCOPUS)

Chaikhan, P., Udnan, Y., Sananmuang, R., Ampiah-Bonney, R.J., & Chaiyasith, W. C.

(2020). A low-cost microfluidic paper-based analytical device (uPAD)
with column chromatography preconcentration for the determination of
paraquat in vegetable samples. Microchemical Journal, 159, 105355.
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Thongsaw, A., Udnan, Y., Ross, G.M., & Chaiyasith, W.C. (2019). Speciation of
mercury in water and biological samples by eco-friendly ultrasound-
assisted deep eutectic solvent based on liquid phase microextraction
with electrothermal atomic absorption spectrometry. Talanta, 197, 310-
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Nogueira, G., Valente, A., Favrelle-Huret, A, & Zinck, P. (2022).
Cyclodextrins initiated ring-opening polymerization of lactide using 4-
dimethylaminopyridine (dmap) as catalyst: study of DI\/\AP/B—CD
inclusion complex and access to new structures. Molecules, 27(3),
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Watcharasing, S., Lamsunthia, S., Phuphuak, Y., Malatip, A., Pratumwal, Y., &
Kiattikomol, P. (2021). Smart facility advanced separator. The
International Petroleum Technology Conference (IPTC 2021) (Paper
Number: IPTC-21492-MS), Kuala Lumpur, Malaysia.

Phuphuak, Y., & Loythaworn, T. (2019). Antifouling property and morphology of
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AufaINsvalidulddauide (stakeholder’s needs)
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AufaINsvalidulddauide (stakeholder’s needs)
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