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1.3 518391/9a3%1 (Module)

NUINIYIUIAY
324-500 sziUeuITIe 2((2)-0-4)
(Research Methodology)
324-681 &UUUIINTNLAL 1 1(0-2-1)
(Seminar in Chemistry 1)
324-682 &UUUTIINITNLAL 2 1(0-2-1)

(Seminar in Chemistry 1I)
waziden 1 Medwlunedndelud
324-501 YaIvUsEiuAuA iRl JURNITULaENI5IANTS 2((1)-2-3)
VoAU TUATIE

(Module: Quality Assurance for Laboratory and
Management of Hazardous Wastes)

324-504 audunatamemsueu 2((2)-0-4)
(Carbon Neutrality)

UUINIYLFIN laitlaenan 10 wihefin
(FaudusiedvMieitesiumatiatazasaiioniaaillidosnin 3 niiunn)

518739 NEIVINUNANALAZLATD 9NN A

324-502 8 sfsi@nddmsuiail 3((3)-0-6)
(Physical Methods in Chemistry)

324-503 WALANTTATIVANYULLRNILURITAR 3((3)-0-6)
(Techniques for Materials Characterization)

324-523 eIy maneanISedend 3((2)-2-5)
(Module: X-ray Crystallography)

324-532 aLﬂﬂimsaiﬂﬂ%uqﬂumﬁ@um%é 3((3)-0-6)
(Advanced Organic Spectroscopy)

324-541 ATIATIEAlAETE LAl 3((3)-0-6)

(Electrochemical Analysis)
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324-543

nsiaeilaedsanlnsaln
(Spectroscopic Analysis)
NULENEAITNILAL

(Chemical Separations)
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324-514
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324-528

324-531
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324-534

324-535

324-536

324-538

324-544

324-545

nillposALuTY

(Coordination Chemistry)
wilguslaana

(Supramolecular Chemistry)
inilvesansoasunluiadn

(Chemistry of Organometallic Compounds)
Tnssadadnuasnswasumaveeauds
(Structure and Phase Transformation in Solid)
Wdolaniznaeaiiedunsd

(Special Topics in Inorganic Chemistry)
ilieflAnddugs

(Advanced Physical Chemistry)
lassaisluanauazawninsalnd
(Molecular Structure and Spectroscopy)
LAY

(Computational Chemistry)
Wdoaniznuaiitaldnd

(Special Topics in Physical Chemistry)
AiTBuvISTuge

(Advanced Organic Chemistry)

AR a5 TsuATinaula

(Natural Products of Interest)
514‘1/1‘%851’&,%131}?%”’14@0

(Advanced Organic Synthesis)
mﬁwma‘lﬁﬂm%%uqq

(Advanced Heterocyclic Chemistry)
psuNluAYAL AT

(Organocatalysis)
WBLanIEN LA UNIY

(Special Topics in Organic Chemistry)
wilfawuesuazluloiwuiges
(Chemical Sensors and Biosensors)
fwineludnndey

(Environmental Toxicology)
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324-546 N1SIASEURIDEILATNNTIATIEENSUS UMDY 3((3)-0-6)
(Sample Preparation and Trace Analysis)

324-548 Widplanznuaiiiaei 2((2)-0-4)
(Special Topics in Analytical Chemistry)

324-551 mswAsugUuaznsAnAundsnuLed] 3((3)-0-6)
(Chemical Energy Conversion and Storage)

324-552 Funawasmeluladidemadinmn 3((3)-0-6)
(Biomass and Biofuel Technologies)

324-553 nsdunTIeianeliunie 3((3)-0-6)
(Synthesis of Inorganic Materials)

324-554 Janunlukas Tansngueliuvisd 2((2)-0-9)
(Nano and Porous Inorganic Materials)

324-558 tplanzneailan 2((2)-0-4)
(Special Topics in Materials Chemistry)

324-559 WI0LaNIZNIUATING 1Y 2((2)-0-4)

(Special Topics in Energy Chemistry)
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A5 UNYSI8IVINULUING OBE

324-500 s UguinIY 2((2)-0-9)
(Research Methodology)
unAnuazunastoyaifsrtunsise madeuteiauelaseniside nsldndnadinlunsau
wagdATIeRtoya N13IAUNTIUazITNs nsinudeyauaznsinsiei Msasd nMslsuussanynsy
AFIIVTIUNITIVY NITTSUTIEUITB
Concepts and sources of data pertinent to research; research proposal writing; use of
statistics for planning and analysing data; research design and method; data collection and analysis;
conclusion; bibliography writing; research ethics; scientific report writing
AISEIER
1. lmaldaBasaumaiioduiuumadoyaisiumsidvnngudoyamannsiiistestued
\Bendanu/dsanden/e1vs/aunmle
2. MuwnuMIIRBwarISnmsnsiiuveya nsimszit wazagunals
3. @EusenuMTITemenynevsen1wsinguligniewmIuassauIIunTIvY
4. $rdaumanumanmsilflumsiiausligndesmuasseussaniside
5. diaueteyannmsduduuasunanuiifetosiuieiidmdsanu/dwndon/oms/aunnldse
nlnevzenwdinguliegigniedwasnsUseiiu
6. amuduiniteliiussaingusrasdusangs
Students are able to
1. use information technology to search for research resources from academic databases
related to energy/environmental/food/health chemistry.
2. plan research and methods for data collection, analysis, and conclusions.
3. write research reports in either Thai or English correctly according to research ethics.
4. cite academic publications for presentation correctly according to research ethics.
5. correctly and precisely present information from data searches and academic articles
related to energy/environmental/food/health chemistry in either Thai or English.

6. work with others to complete the assigned task.

324-501  gpIwUseiunun ot Juiinisuasn1sdnnisvesduduniiy 2((1)-2-3

(Module: Quality Assurance for Laboratory and Management of Hazardous Wastes)

Forfmuailuindeanuaiunsaluiesy foAnisvaasy uaz/vieasuliisy Ussinnuas
Andnunzvoudsdunsie nquieuazdetiduifsfurendedunse msdafiureadsdunse msvudie
wazvudwadesunsie nstidnuazindn esrusznevredusunsuanvendesunsefiussauaudnsae
UFtRnmsfiieadestunisussiuannm

General requirements for the competence of testing and calibration laboratories; types and
characteristics of hazardous wastes; laws and regulations of hazardous wastes; collection of hazardous

wastes; transfer and transport of hazardous wastes; treatment and disposal of hazardous wastes;



elements of a successful hazardous waste minimization program; a laboratory course dealing with
quality assurance

ALTEUAND

szyterimuafiddyvesnsusziugunmluiesUfiRnmsliesugnies
aouifisugunsaivioinsesilenlégnsies
wenUssLnnvasandeuarsrunisindnveadeusarUssinmlagneies
afusedmansznulumsliufifaudenvusvesieslfiinmsuaznisinnisveude
WnavedeyamenwilnevienwdingulignseuazaseUseiiu
vhaouduiuieliussgingussasdvesngy

A e

Students are able to
identify the general requirements for the competence of testing and calibration laboratories.

calibrate equipment or instruments accurately.

wonN e

identify various types of waste and methods of waste management accurately.

4. discuss the adverse effects of non-compliance with competence standards for testing and
calibration laboratories and waste management regulations.

5. accurately and precisely present data in either Thai or English.

6. work with others to complete the assigned task.

324-502 "MsBeHE@nddmsuiad 3((3)-0-6)
(Physical Methods in Chemistry)
aunlnsalnVdmsuanuidenisniuail: dunsisanazsuuaunlnsalnl dansilalowan-
35 0aaninsalnd duedosuunudnslosuudauninsalndassdndsasuuenuiioainlusnou
didnaseuatuislouuud tendisdlnlndidnaseuauninsalnluasusaadnlnsiued Wieyszondldaumisdiny
MIUINE FaInden Hanaasu
Spectroscopy for researches in chemistry: infrared and Raman spectroscopy, ultraviolet-
visible spectroscopy, nuclear magnetic resonance spectroscopy of nuclei other than proton, electron
spin resonance, X-ray photoelectron spectroscopy and mass spectrometry for applications in medical,
environmental or energy researches
ALSEUATNNTA
1. asurenann1Isituveunaianisatunlnsalnlvesdunsisanagsiuiuaidninsalnd
Sanslloan Aadaawninsalnd duedesuunudnsleuuudaunlnsalndvesiunds aduuenmieain
TUsmeu Bannseuatuslonuud endisdlnlndidnaseuauninsalnluazusaaninsunsia
2. AwnnenauaudiniueiivaznienmeesaisusenaumemalianisaninsalnUvesdunsnse/
s1uadninsalnd danslilelan-1d0aauninsalnd daedesuuniudnislawuudaninsalnluss
fadoasuuennileainlusnou Sidnaseualuislouuud 1ondisdlnlndidnnseuauninsalnd
waguaaaUnnsumsla
3, a”’méa'tmmmmﬁﬁmmsﬁiﬂumsﬁflLaualé’gﬂéfaa
4. Fufuunenumanmsifetesiumedameanlnsalndanngrudoyaivnsle
5. idhaweunAuvteran1INAaewen W nerien wdinguliegisgnsietazasiUsziiu



Students are able to

1. explain the principles of infrared and Raman spectroscopy, ultraviolet-visible spectroscopy,
nuclear magnetic resonance spectroscopy of nuclei other than protons, electron spin resonance, X-ray
photoelectron spectroscopy, and mass spectrometry.

2. analyze the chemical and physical properties of compounds using infrared and Raman
spectroscopy, ultraviolet-visible spectroscopy, nuclear magnetic resonance spectroscopy of nuclei
other than protons, electron spin resonance, X-ray photoelectron spectroscopy, and mass
spectrometry.

3. accurately cite academic publications used in presentation.

4. browse academic databases for publications related to spectroscopic techniques.

5. present articles or experimental results accurately and concisely in either Thai or English.

324-503  inATANNINTITANBALLRN YR TE0 3((3)-0-6)
(Techniques for Materials Characterization)
wannswaznsUszendldinalnn1snsiadnvazanzueindedganssaudiannsouwuudanu
N8939ansIMIBIANATOULUUADINIIALAZNADIaNTIAULUULIBTABN N153RTIsHssdiendluszAuganie
s ULYesT dlonduawandn N1TIATILVANYULINTULAZVUINBUYNIA LAZNITIATIZVINAUTEUY
Wietszgndldnumsiunisunme dannden vondaanu
Principles and applications of characterization techniques based on transmission electron
microscope, scanning electron microscope and atomic force microscope, X-ray microanalyzer, X-ray
powder diffraction, porosity and particle size analysis and thermal analysis for applications in medical,
environmental or energy researches
ALSEUATNNTA
1. Aenesiaudinmenesfagiomadafigationdnual 1y wedssinmadenuuvesiadidng
ndosqanssaididnasounuudesituuazdesnsia in3esTniadionduuunszaendanu wieataiiudian
\30eTnusIozneY uay La3esiinTeidennuseuls
2. odviEmdnmsvhauteneiosiansiieuutesisdiing ndesanssaisidnasounuudosiy
wazdeInT1m l3esinSidionduuunszatendenu wsestaiuiinn wierinanmiiuin wasiedesinseids
Ausoaula
3. redeumanumanmsildlunsiiausldgndes
4. thauedeyailéanmmaassieainond
5. dufuunarumadnnsiindesiurdosiigatiiondnuaiansangrudeyamadnmsle
6. WnaueuVANWSENANINAADIIENTISINgulABEsgnieIaZATIUTZAL
Students are able to
1. analyze the physical properties of materials utilizing characterization techniques such as
the x-ray diffractometer, scanning or transmission electron microscopes, energy dispersive x-ray
fluorescence, surface analysis techniques, atomic force microscopy, and thermal analysis methods.
2. explain the fundamentals of the x-ray diffractometer, scanning or transmission electron
microscopes, energy dispersive x-ray fluorescence, surface analysis techniques, atomic force
microscopy, and thermal analysis methods.

3. cite academic publications for presentation correctly.



present the data without discrepancies.
browse academic databases for publications on characterization techniques.

clearly and accurately present academic publications or experimental data with in English.

324-504  anudunansmismisueu 2((2)-0-4)
(Carbon Neutrality)
m&ﬂ%’émuﬂaaaquﬁmmﬁ L{Immaﬂﬁamﬁ"wﬁaummﬂLﬁa:qujmmLﬂuﬂmammﬁuauuas
naUdesfnedounszangnsiduaud nalnnsanfeidounsyan muounawsuY AUBLIATAR uATLLINTG
s TUBUIANSLY
Climate change; greenhouse gas reduction targets toward carbon neutrality and net zero
emissions; mechanisms for reducing greenhouse gas; carbon footprint; carbon credit; guidelines for
carbon footprint calculations
HiSEUA1INT0
1. a%mﬂé’ﬂmu%miLUgauLLUadaﬂﬂwgﬁaﬂmﬂ L{j’mu’]EJm’iaﬂﬁy’]"ﬁﬁauﬂizf\]ﬂLﬁ@ﬁﬂﬁﬂﬁmﬂUﬂa’N
namiveukaznsUdesinaseunszangrailuaud uaznalnnsanfingdeunszanliegnmssseiiu
2. efuTsAnumnelarATIdAYTaInSUaUTlIN LAz UDLIATARlFREIgNeTDY
3. syyuvadesiuSeunsyanuazsmnUiinumiveuansuiidesuldmudermuainesgiu
4. iaueteyauwardndloyalivivinisinegumigay
5. dududeyaidsinmsiiisdesiunsudsuniasaningiiennia anudunarmisaniueunay
msfmmvourawsuldoeans s
6. dnausdeyadivinismenudmngunseniwingliegisgnieaasnsaszinu
7. vhouduiiuieliussgngusrasdusanuildFuueumng
Students are able to
1. explain the climate change, greenhouse gas reduction targets toward carbon neutrality and
net zero emissions, and mechanisms for reducing greenhouse gas precisely.
2. discuss the meaning and the importance of carbon footprint and carbon credit correctly.
3. identify the greenhouse gas emission sources and calculate basic carbon footprint following
standard requirements.
4. present the data and cite academic information properly.
5. browse academic databases about climate change, carbon neutrality, and carbon footprint
calculations precisely.
6. accurately and precisely present academic data in English or Thai.

7. work as a team member to complete the assigned task.

324-511  pdllAeasAluty 4((4)-0-8)
(Coordination Chemistry)
asuszneulneesAutu nguijiusy SldnnsednaUnns autfwivanvesaisuszney I

PasALTY Faumansuaznalnufiseneliunid arsusenoulaeasiuduvessianguien Widelmidu q vaq
asUszneaulAesAutunuaula FeftesiununenIsLngrIeaaIndeou
Coordination compounds; bonding theories; electronic spectra; magnetic property of

coordination compounds; kinetics and mechanisms of inorganic reactions; coordination chemistry of the



f-block elements; new aspects of current interest in coordination compounds involving medical or
environmental researches
ALTEUAND

1. auenalnmsiinuiAzensunuiivesansuszneulreesfiutulsedisgnies

2. \denlfinseslelunisszynalnmaiAnuizenvesansusznoulaoosiuduiiimunlildesng
WNNZEY

3. auenseukIAalumslivquimainiussiiossuisauiRulmdnuaraudfdouaes
ansUsgneulpeashiwdu wagaslungy f-block lagnses

4. BoursdamnadaifimesBmanulBusiiienisiiaue

5. $uUNANNYNATIMINAMIFUAUEugIUTeyamATIMafleRnn AT ve s sl
Usglogiannasusznaulaoasaiudy

6. Wnaweteyarnuimnivenisidansuseneulreesfutuliunuineuazmwdinguldgnees
wazmsaUTELAY

Students are able to

1. propose a mechanism of substitution reaction of coordination compounds correctly.

2. select (an) appropriate technique(s) to identify reaction mechanism of the assigned
coordination compounds.

3. suggest a concept idea of using bonding theory to explain magnetic and optical properties
of coordination compounds and f-block elements.

4. quote (a) reference(s) every time using (a) publication(s) of others.

5. read articles from academic databases to monitor a recent progress in usefulness of
coordination compounds.

6. present a recent progress in usefulness of coordination compounds both in Thai and
English.

324-512  dgUsIluana 2((2)-0-4)

(Supramolecular Chemistry)

dunsnse1TEnIteluana wilaad-inad nszuiun1sUsenausiles 35n1sn1entenindmsy
nMsfnwdunsizensevinduiana nssenuuuLarUsEyndltiedosdiesziuluiana wagnisUsegndltiafieus
Tuanalusumsiunisunngviedundon

Intermolecular interactions; Host-guest chemistry; self-assembly processes; physical methods
for the analysis of intermolecular interaction; designs and applications of molecular devices in medicinal
or environmental researches
ASEIGHRER
a5uUIEunsNsensErIluiana willea-tnad nszuiunisusznausiedla
wanatoyanniaiedinsgimaaiifiesuisunsisofiiatuldgniomiundnivins
ieusuuInINsesnuuuIAdaseseiulananeldfouludifmuele
dufuunanamnmsitiedesiuiadigusluanangdeyamadnnisles
Sadaunamnumanmsililumsiiauslignees

o LA Dd e

nauaunauifgtasiueigualsanamenuineviontudingulaeggniesuasnss
Uszihu



Students are able to

1. explain the intermolecular interactions, host-guest chemistry, and self-assembly process.

2. interpret data obtained by chemical analysis instruments to describe occurred interactions
according to academic principles.

3. propose the design of supramolecular devices based on the specified conditions.

4. search academic databases for publications on supramolecular chemistry.

5. cite academic publications for presentation correctly.

6. clearly and accurately present academic publications on supramolecular chemistry in Thai
or English.

324-513  Lfivesanseasunluwviadn 2((2)-0-4)

(Chemistry of Organometallic Compounds)

M3duATIE andinianiiuasnienin NusesenIslane fUaknuAasdun3d Uise1vesansens
wnluwiiadnveslansunsudtusaslanslunguuan nalnnisiinufisen nslduseleviaseasunluwviadnty
NUNFIUNITUIME 919 TViTeRIndou

Syntheses, chemical and physical properties, bonding between metals and organic ligands;
reactions of organometallic compounds of transition metals and metals of the main groups; reaction
mechanisms; applications of organometallic compounds in medicinal, food or environmental researches

ALTEUAINTA

1. w@uenalnnisifinufisenvesasessunlumiiadnlaegnsgnies

2. auemivmiivisnzanfiiinadenalnnsiinufAzewesanses funluiiadniifsuslils

3. ausnsounAnidululdlunmsthanseefunTuniiadnuioujidovesansoofunluuniadnlunis
i lUTglususunisunme

4. BoudrsdanadaiinimgadsanudBusiienisiiaue

5. dufuiugiuteyamadvimaiiiefnnuanuinmhyesmsliussloniannamsuszneulneesd
Lty

6. Wnaweteyarnuimnivesnsidanseesuntuwriadnlunwinewasaudngulagnieuay
n3IUTELAU

Students are able to

1. propose mechanism reactions of organometallic compounds correctly.

2. propose appropriate reasons affecting reaction mechanism of the assigned organometallic
compounds.

3. propose possible concept ideas of using organometallic compounds or organometallic
reactions in medicinal applications.

4. quote (a) reference(s) every time using (a) publication(s) of others.

5. read articles from academic databases to monitor a recent progress in usefulness of
organometallic compounds.

6. present a recent progress in usefulness of organometallic compounds both in Thai and
English.



320-514  lassairssdnuagnmsudeumavosoinds 2((2)-0-4)

(Structure and Phase Transformation in Solid)

lassasnandn anuldauysaluuvluvesudswasnadoantAnisnienin unuainigaialtussuy 2
sAUsznoU MatUAsualuveauds N3rUIUNTUTUUTIMeANTau

Crystal structure; imperfections in solids and their effects on physical properties; binary phase
diagram; phase transformation in solids; heat treatment process
ALSEUATNNTA
ssvlassaeendnuazanuliauysalveswdnla
oSuemsasundameunavesuddunszuaumemanadls
Srdsunanumannsililumstausldgndes
Fufuunanaumadniiieadesiulasauazy fidoannzveaudangudeyandunisle

Ea e

5. thiausuneuiedesiulasaaaruiiseanngveudshenninevienwdngulogng
gNRDIaTASIUTZIAU
Students are able to
explain the crystal structure and imperfections.
explain the phase transformation in chemical processes.
cite academic publications for presentation correctly.

search academic databases for publications on structure and solid-state reactions.

IS

. clearly and accurately present academic publications on structure and solid-state reactions in
Thai or English.

324-518  WiUelanIzNaAdolunse 2((2)-0-4)

(Special Topics in Inorganic Chemistry)

Anwuardumiluuiehdemanilefunisihaula Afidemuszandldnumadiunsuwns o1mns
AIndon WEeNgau

Studying and searching in some topics of interest in inorganic chemistry which implemented

in medical, food, environmental, or energy researches

320-521  LailidsTlAndduge 2(2)-0-4)
(Advanced Physical Chemistry)
shdetugeiiieadestuiaiiBaiand quumamans nguiiadlni saunamansiad Ussgndld
UfRzemaiaiiilenauauswionuiunsLme/o1ms/Aanden/ndsnu
Advanced topics in physical chemistry: thermodynamics; electrochemical theory; chemical
kinetics; applications of the chemical reactions for medical/environmental/energy researches
HiSeuause
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99 NABY
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6. dnaueviseTNulayaliivnsmunwsinguiselnglaeggndes
Students are able to

1. explain the principles and calculate the values related to thermodynamics, chemical
kinetics and electrochemical theory accurately.

2. predict, analyze reactions, or propose mechanisms of reactions correctly.

3. analyze the applications of chemical kinetics reactions for using in medical/food/
environmental/energy correctly.

4. specify the academic references / information using international standard criteria.

5. search the academic information corresponding to the designated topic by using the
information technology.

6. present or report the academic information in English or Thai correctly.

324-522  \lpssaisluananazaninsalnd 3((3)-0-6)
(Molecular Structure and Spectroscopy)
nguinamansmeouinvesaiUninsalnlidsluiana Biannseiinawninsalny awnlnsalnduuuy
vauuAzUUUAY quinguyand
Quantum mechanical theory of molecular spectroscopy; electronic spectroscopy;
rotational and vibrational spectroscopy; chemical group theory
ASIGRHEER
1. aSuisuazAnamgunamansareuduvasaUnivsalnlidsluiana idnnsednaiuninsalny
awnlnsalnduuumuuazuuudulsgnéios
2. eduiemsAndunsitenvesaasiuaduuimdnliliivesaninsalndideluananuudig o 14
EERRARELN
3. @enldnquingumanifinszinsifnaninsalntmsmusasdulsgnies
4. szydedeteyaiinveumnasnuildgniesnumasgiuana
5. lneluladansaumeduduunenumdunnisldegrsgnismssiuidenifmuele
6. auevdenenuteyaiiinmsiiedesadninsalndmnenwdinguvielneldedigndes
Students are able to
1. describe and calculate the quantum mechanics theory of molecular spectroscopy,
electronic spectroscopy, rotational and vibrational spectroscopy precisely.
2. explain the interactions between the molecules and electromagnetic wave of the various
types of molecular spectroscopy correctly.
3. use chemical group theory to correctly analyze the occurrence of rotational and
vibrational spectroscopy.
4.  specify the academic references / information using international standard criteria.
5. search the academic information corresponding to the designated topic by using the
information technology.
6. present or report the academic information related to spectroscopy in English or Thai

correctly.



324-523 ey MENAENISIEaNG 3((2)-2-5)

(Module: X-ray Crystallography)

nguinndsnuu mydssendmadansdenudludgnmiaed nguinndenuuidiendsendn
WP wadlamsdunaziinzsiteyaiiiemlasiaiisluana Ussgndldanuiimulaseadhs 3 47 vesansiile
AOUANBIBNUAIUNSLINNE LAz IneE19gNABY

Diffraction theory; application of diffraction techniques to chemical problems; single crystal
X-ray diffraction theory; computational technique and data analysis for determining molecular structure;
application to use the knowledge of three dimensional molecular structure for medical and food science
correctly
HiSEUANT0
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Unaualaswawmdnuardeyavessruunanlagnsios
Students are able to
1. describe the data generated from a single crystal X-ray diffractometer.
2. solve the three dimensional structures of the compounds from the data of X-ray
diffractometer.
3. specify the reliability of information using international standard criteria and without bias.
4. use information technology to search various techniques related to crystal structure
determination.

5. present the crystal structure and information of the crystal system correctly.

324-524 AL 3((3)-0-6)

(Computational Chemistry)

WATANSAIANNNARNTIMES: Tanarmanslulana Iuouduiitle ngulileiduueaninumuiuiy
Wluagarslawind mvimnglassaie ndsnuiavamauding 9 vesszutluena Ussandldaiuimniaad
AunaifionsuaussionuiunsuIms

Computational techniques: molecular mechanics, ab initio, density functional theory,
molecular dynamics, prediction of structures, energies and properties of molecular systems; applications
of computational chemistry in medical science
ARG RHEER
szymadansiuiumseeuiumesiiiednunuauivedasiaiislignies
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Students are able to

—

specify computational techniques for calculating structural properties correctly.

2. summarize the main idea of research methodologies from the literature accurately.



3. present computational data objectively, without personal biases.
4. search database for literature on related computational techniques.

5. present computational data correctly and concisely.

324-528  WplanIguAlBNEANd 2((2)-0-4)

(Special Topics in Physical Chemistry)

Anwwazduiilunisindemaeiiddandiviaula ensuszgndlddeausunsumed/omms/
Aaundo

Studying and searching in some topics of interest in physical chemistry for applications of the

chemical reactions for medical/environmental/energy researches

320-531  flBuvidiugs 3((3)-0-6)
(Advanced Organic Chemistry)
nsesuielassaalianadenguiiusziiaud nouieesvialuana aweilewndfiisteady
aussougnIsdeninufizen weslulauniinduazaaunamansvesfisealidunsd Ujise1vesansisduns
dumn3d Upseunslendn Ufisevesansusenausesunluwmiiagn
Description of molecular structure using valence bond theory; molecular orbital theory;
stereochemistry involving reaction selectivity; thermodynamics and kinetics of organic reactions;
reactions of organic intermediates; pericyclic reactions; organometallic reactions
AT
1. osvienguiiisdesiulassaisluanafifinasou fAzemaniiduvididu nquiiusziiaud
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Students are able to
1. correctly explain theories of molecular structure affecting organic reactions such as valence
bond theory, molecular orbital theory, thermodynamics and kinetics of organic reactions.
2. propose appropriate factors on reaction reactivity and selectivity.
3. propose possible reaction mechanisms of relevant organic reactions, pericyclic reactions
and organometallic reactions.
4. cite academic publications for presentation correctly.
5. browse academic databases correctly for publications on relevant theory of organic
reactions, pericyclic reactions and organometallic reactions.

6. accurately and precisely present data in either Thai or English.



320532 awlnlnsalnDtugdluadidunie 3((3)-0-6)

(Advanced Organic Spectroscopy)

wiatlariuadewaznisusvendldvesdansilalewmn -3dda dunsusen dauedesuuniumnisleiuud
awnlnsalny wuaanlnsiuns wazlwesfiaislalasdadu-sonidaliniveinaimestuluauiseniadl
dun3d

Modern techniques and applications of ultraviolet- visible, infrared, nuclear magnetic
resonance spectroscopy, mass spectrometry and circular dichroism-optical rotatory dispersion in organic
chemistry research

ALTEUANSD
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Students are able to

1. analyze data obtained from spectroscopic equipments for the purposes of structure
elucidation of organic compounds.

2. determine chemical structures of organic compounds by using ultraviolet-visible, infrared,
nuclear magnetic resonance spectroscopy, mass spectrometry and circular dichroism-optical rotatory
dispersion data.

3. explain the working principles and select the relevant spectroscopic equipments suited for
the determination the structures of organic compounds.

4. cite academic publications for presentation correctly.

5. browse academic databases correctly for publications on techniques of spectroscopy.

6. accurately and precisely present data in either Thai or English.

324533 pARfueissIuAiiviaula 2((2)-0-4)

(Natural Products of Interest)

Tassadne ATduasgd vdnmsfiddyuazmaiamuenliuiand Snuasenzynaadninsa
1nY nsvfuvdsulassadauazgninisdinmvesndasusisssunafidaden wuAnnisnansuandoel
sysundbUlouselovd

Structures; biosynthetic pathways; principles and techniques of purification; spectroscopic
characteristics; structural modification and biological activities of selected natural products; concept of
natural product utilization

HLTEUAND
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Students are able to

1. explain the structures, biosynthetic pathways and analyze the spectroscopic
characeteristics of selected natural products.

2. select purification techniques of selected natural products.

3. propose the concept of structural modification and biolosgical activities of selected natural
products and the concept of natural product utilization.

4. cite academic publications for presentation correctly.

5. search academic databases for publications on selected natural products.

6. clearly and accurately present academic publications on selected natural products in Thai
or English.

320-530  BuvBpduaTitugs 2((2)-0-4)
(Advanced Organic Synthesis)
nMsdaaszivvoanunslaglduiAsonaidunidnsnaiouaziiuate n1suszyndlunis
AUATIZRANTNANAUNTITUVIA
Asymmetric synthesis by contemporary and modern organic reactions; applications in natural
product synthesis
AT
1. oduvievdnnisuarladeifinadoaussournmaiauizelunsduasgiuuueaunnsls
2. BenliufisonaiidunidimngauiioldlumsesnuuunmsdianeiLuveauinsvesasszney
BunsduaraINan YIS IR
3. $reBsunmnumanmsilflumsiiausldgnies
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wazmsIUTTLAY
Students are able to
1. explain the principles and the factors affecting the selectivity in asymmetric synthesis.
2. apply the appropriate organic reactions for the asymmetric synthesis of organic compounds
and natural products.
3. cite academic publications for presentation correctly.
4. search academic databases for publications on asymmetric synthesis.
5. clearly and accurately present academic publications on asymmetric synthesis in Thai or
English.



320-535  afleielslunantugs 2((2)-0-4)
(Advanced Heterocyclic Chemistry)
lassadvesansusznauamelslendn audinuaiuazuffsenaiivesasusznauemelslendn
Bnsduaseifiiuaiovesansuszneuamelslendn
Structures of heterocyclic compounds; chemical properties and chemical reactions of
heterocyclic compounds; modern synthetic methodologies of heterocyclic compounds
ALSEUATNNTA
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uaEASIUTEIAU
Students are able to
1. explain the characteristics and relevant reactions of heterocyclic compounds for the synthetic
design of selected hetereocyclic compounds.
2. propose the synthesis and structure modification of selected heterocyclic compounds.
3. cite academic publications for presentation correctly.
4. search academic databases for publications on heterocyclic compounds.
5. clearly and accurately present academic publications on heterocyclic compounds in Thai or
English.

324-536  pOIWNlUALALETA 2((2)-0-4)

(Organocatalysis)

oosunlunzmzataniifiswiisondulasaeiiy u-ewmelslundnaidulaslndaluanavuinidn
fanunsnadsiusglelasiauld uaznsussandlilueduniodanse

Organocatalyses by chiral amine catalysts, N-heterocyclic carbenes and small-molecule
chiral hydrogen-bond donors and its application in organic synthesis
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Students are able to
1. explain the organic reactions catalyzed by small organic compounds.
2. apply the appropriate organic reactions catalyzed by small organic compounds for the

asymmetric synthesis of organic compounds.



cite academic publications for presentation correctly.
browse academic databases correctly for publications on organocatalysis.

accurately and precisely present academic publications on organocatalysis in either Thai or

English.

324-538  9BlaNIEUAIDUNSE 2((2)-0-4)
(Special Topics in Organic Chemistry 1)
Anwazduauluuigitenaeiidunidnuiaula
Studying and searching in some topics of interest in organic chemistry

324-541  A5IATIEAlae s WALl 3((3)-0-6)

(Electrochemical Analysis)

wannswaziIAalun T seimdliiiadl msussgndldauveanailamig q lumdlnailsns
Aaautlues Bldnnsunsiwens Lawuwes ddnlasalidaduiiuaudaninsalny msussandagaueaneaina
Tituaflgalmiluaumsudandon msumnd uazenms

Principles and concepts in electrochemical analysis; applications of these techniques in
polarography, coulometry, electrogravimetry, voltammetry, electrochemical impedance spectroscopy,
recent applications of modern electrochemical techniques to environmental, medicinal and food
researches

AT

1. efuiendnnislsdnvediiaszimaailii Ussneumeliaunuiues aaeuduns Inimudlew
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Students are able to

1. explain the in-depth principles of electrochemical analysis, including voltammetry,
coulometry, potentiometry, and electrochemical impedance spectroscopy method.

2. apply electrochemical techniques for analyzing target analytes in the environment, food,
and medicine

3. cite academic publications for presentation correctly.

4. present the data without discrepancies.

5. browse academic databases for publications on electrochemical analysis.

6. clearly and accurately present academic publications or experimental data within English.



324-542  myeszilagisaningalnd 3((3)-0-6)
(Spectroscopic Analysis)
ngufmMsinnsaninsalny dnsdiudyginsanissuniudmiunsinvediaty  uauyesndu
wavgiuawud arnlnsalnlusziuluanauazoznon msvszendmadanlnsalndfvanusudaunndou
NMIUNNEUATINIS
Theory of spectroscopic measurement; signal and noise ratio in emission, absorption and
luminescent measurement; molecular and atomic spectroscopy, applications of spectroscopic
techniques in environmental, medicinal and food researches
ARV R
1. efuemdnmsuazinnyidyanuilfaneiesdielumaiindiadu uevvoiniunazaiuaimud
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Students are able to
1. correctly describe the principles and analyze the signals of emission, absorption, and
luminescent measurements in atomic and molecular levels.
2. properly choose emission, absorption, and luminescent instruments for optical property
study of chemical substances.
3. properly propose emission, absorption, and luminescent measurements in atomic and
molecular levels for environmental, clinical and food applications.
4. correctly cite academic publications for presentation.
5. search academic databases for publications on emission, absorption, and luminescent
measurements in atomic and molecular levels.
6. clearly and accurately present academic publications on emission, absorption, and

luminescent measurements in atomic and molecular levels in Thai or English.

324-543  NISHENANTNIGAL 3((3)-0-6)

(Chemical Separations)

wdnmsfidfueanaiianisuonans msnau msain Msanazneu nsuaniUdeuleseu Bidnns
We3%a 81dninsada uhalasunlnnsiil dadlasulnns il guesesAdaigdalasulnn siiluasnisuendy
AlgiannlmidelfluruAengimand uaznsussendlimafiudanndon nMesmawme wago1mns

Principles of separation techniques, distillation, extraction, precipitation, ion-exchange,

electrophoresis, electrolysis, eas chromatography, liquid chromatography, supercritical fluid



chromatography and other newly developed separation methods for chemical analysis and applications
in environmental, medicinal and food researches
ALTEUAND
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Students are able to
1. explain the concept of chemical separation techniques such as extraction, ion-exchange,
electrophoresis, or chromatography correctly.
2. choose the instrument involving separation techniques for qualitative analysis or
quantitative analysis appropriately.
3.  propose the separation techniques to be applied in environmental, medicinal and food
research.
4. cite academic publications involving the separation techniques for presentation correctly.
5. browse academic databases for publications involving separation techniques.

6. clearly and accurately present academic publications in English.

324-544  pdfawruwesiaslulowwuiges 2((2)-0-9)

(Chemical Sensors and Biosensors)

nann1svoaUesyinnig o ooAfalAlfauees Wwuwesieimaall wuees il
wazluloisuieed msvszgndlinumadanadey mansunmduagnszuinnndn

Principles of various types of sensors: optical chemical sensors, chemical analysis sensors,
electrochemical sensors and biosensors; applications of these sensors in environmental analysis, clinical

analysis and manufacturing process

ARV
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Students are able to
1. explain the principle of optical chemical sensors, chemical analysis sensors, electrochemical
sensors and biosensors.
2. apply chemical analysis sensors and biosensors for analyzing target analytes in the

environment, clinical, and food.

3. cite academic publications for presentation correctly.

4. present the data without discrepancies.

5. browse academic databases for publications on chemical analysis sensors and biosensors.

6. clearly and accurately present academic publications or experimental data in English.
324-545  fiwineludainden 2((2)-0-9)

(Environmental Toxicology)

arsivlueinia duaziu UFASeuaskanssnudedundon Aimuaiiilduazisldiniesde
Aengianuidufiviesdunndon msldansiy Lagnansgnusdogunnvesyed

Toxic substances in air, water and soil; interaction and effect on the environment; chemical
methods and instrumentation for environmental analysis; toxin usage and impact on human health
AT
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Students are able to

1. explain sources, distribution, usages, residual and reaction of toxic substances in the
environment.

2. explain the effect of toxic substances on the environment and human health.

3. choose the appropriate analytical method and instrument for the determination of residual
toxic substances in the environment.

4. cite academic publications for presentation correctly.

5. search academic publications related to the toxic substance in environment from academic
databases.

6. clearly and accurately present academic publications in English.

324-546  ASLHSEUMBYLALNNTILATIETASUSINMT Y 3((3)-0-6)

(Sample Preparation and Trace Analysis)
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Principles and trends in sampling; sample pretreatment and preparation; analytical method
and detection; applications of analytical technigques for trace analysis: chromatography, electroanalysis
and spectroscopy: gas chromatography, high performance liquid chromatography, ion chromatography,
voltammetry, ultraviolet- visible spectrophotometry, atomic absorption spectrometry and mass
spectrometry and applications in environmental, medicinal, food and drug researches
ARV R
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Students are able to
1. explain appropriate sampling and sample preparation methods for trace analysis.
2. select the suitable and accurate analytical technique for trace analysis.
3. cite academic publications for presentation correctly.
4. search academic publications related to the sampling and sample preparation methods from
academic databases.

5. clearly and accurately present academic publications in English.

324-548  WIURLRNIENINLATILATIZY 2((2)-0-4)
(Special Topics in Analytical Chemistry)
Anwuarduduluuisitenmaniiinseitiiaulafifdestunisussgndldnismaunms enns
wardandey
Studying and searching in some topics of interest in analytical chemistry relating to

medicinal, food and environmental researches

324-551  msAsugUuazmsinuiundaanued 3((3)-0-6)
(Chemical Energy Conversion and Storage)
wadiWounds waduasenfinduuudden n1sudsanmmaeiiniuieuvesdamna uumes
NS uBnas
Fuel cell; dye sensitization solar cell; thermochemical conversion of biomass; batteries;
photocatalytic reactions
ARV
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Students are able to

1. describe the principles and chemical reactions involved in fuel cells, dye-sensitized solar
cells, batteries, biomass technology, and photocatalyst.

2. summarize the routes for enhancing efficiency in fuel cells, dye-sensitized solar cells,
batteries, biomass technology, and photocatalyst as detailed in specific academic publications.

3. cite academic publications for presentation correctly.

4. search academic databases for publications on energy conversion technologies.

5. clearly and accurately present academic publications on enhancing efficiency in conversion
technology in Thai or English.

324552 Funauaswaluladideimdstanin 3((3)-0-6)
(Biomass and Biofuel Technologies)
yiauazamauiRvestue mandnlulefiwa lulaleviuea ufaanmuaztiiudanin wénnis
uarnsUszendld madeszimsenudeunssmsiinnesiuianivdesesnindmiumeluladitomasdanm
Types and properties of biomass; biodiesel, bioethanol, biogas, and bio-oil production;
principles and applications; thermal analysis; evolved gas analysis for biofuel technologies
ARV R
1. Tinszidoyansaudouazuiaiifstostumaluladidemdsdaninldegragndosaumdn
N3
2. svuneviinuarAnantRvedinaliogignies
3. gdunevidnmandauarnsUszndld lulefiea Tulaiemuea uwfadinmuasinduiiniwldeds
Wigay
4. Ynavedeyauardedideyaidaivinisidegaminzay
duAudoyaliinnisliegnmssUseiu
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Students are able to

1. analyze thermal properties and evolved gas for biofuel technologies correctly.

2. explain types and properties of biomass correctly.

3. explain the fundamentals of the production and application of biodiesel, bioethanol, biogas,
and bio-oil production.

4. present the data and cite academic information properly.

5. browse academic databases precisely.

6. accurately and precisely present academic data in English or Thai

324-553  MsdanTIeidanetdunid 3((3)-0-6)

(Synthesis of Inorganic Materials)

wann1suarisnsduasziiagmeuiiseraatusvends jnsenluaaiuzuia wasujisenlu
AnuLYBIATAEANY

Concepts and synthesis methods of materials by solid- state reactions, gas phase reactions

and solution phase reactions



ARV R
1. Buiulassaandnsariddannesilamnenissigaiiendnuaianslignies
2. eunedninavesiiuusiiddeautAniineninveandnsusiildannisdunseideufazen
anmzveuds Wnsenimzvesleseive Lagidniualila
3. wuauuslumsdanneitaneduvdd meldteulviifmunlils
4. $redsunarumadnmsildlunmsiiausligndoes
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6. dnausunANEVsaLUINIINsHuATwianefiunidmenwinevienwmdingulietgigndes
uazAsIUsTIAUY
Students are able to
1. identify the structures of synthesized products through characterization techniques.
2. explain the effects of parameters on the physical properties of synthesized products
prepared by solid-state reaction, vapor deposition, and chemical methods.
3. suggest synthesis routes for inorganic materials based on the specified conditions.
4. cite academic publications for presentation correctly.
5. browse academic databases for publications on inorganic materials synthesis.
6. clearly and accurately present academic publications or synthesis routes on inorganic

material synthesis in Thai or English.

324-554  JaauiluuazTansnuetunid 2((2)-0-4)
(Nano and Porous Inorganic Materials)
lassaiuaziaiivesianetuvsdunluwaz nsu
Structure and chemistry of nano and porous inorganic materials
APV R
1. Budulassaivesianedunidnounazvdinisuiulgeieiniesiigatiiendnuaiasligniies
2. oduesuUsTidesnaiensdaaszinazanivestlolad Janansusunazlanzunluls
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4. $redeunarumadnmsililumsiiauslignies
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6. UlauauNANUVIRRUIINTUTUUTTTane dunsdiemuinevien ndingulaegagniesuas
AsUTTLAY
Students are able to
1. identify the structures of inorganic materials before and after modification using
characterization techniques.
2. explain the parameters that affect the synthesis and properties of zeolites, carbon materials,
and nano-metals.
3. propose routes for modifying the properties of inorganic materials according to the specified
conditions.
4. cite academic publications for presentation correctly.

5. search academic databases for publications on modifying inorganic materials.



6. clearly and accurately present academic publications or methods on modifications of

inorganic materials in Thai or English.

324-558  vhtelangnuail i 2((2)-0-4)
(Special Topics in Materials Chemistry)
Anwwazduduluusidomanifaniiuiauls
Studying and searching in some topics of interest in materials chemistry

320-559  PRUBRNIENILALNS 1Y 2((2)-0-4)
(Special Topics in Energy Chemistry)
Anwwazduruluuieidemaaiinganunuiaula

Studying and searching in some topics of interest in energy chemistry

324-681  duauNIYINITMGAL 1 1(0-2-1)
(Seminar in Chemistry 1)
dunnivimamaniilagdndnuiluidedaduiaulalutiagiu viensdunulnl 9 MAeadostu
wilnnsansmiaaiinionisineeans waveAuneludussunislinisaiuauuasiuuslase1ansd
WsuRagaulun1saeu
Seminars given by students on topics of current interest or new findings relevant to chemistry
from chemistry or scientific journals and further discussions in class with guidance from staff
HiSEUA1INT0
1. wlanateyanniniediianzimaniilignaesmamdnivins
2. edunsnalnveslfiteaiivieonansenuvesiuysiinadeUssansnmueaniesdeldluunany
Fnsla
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dhsunsdusnynads
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AUANUNANUNIIVINTIINGUTOYANIIYINT IR
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FLAnIRUANUsanaUAa LTz TEILWN
yhauswAugBuiledaduunlfussgingussasdainngy
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Students are able to
1. interpret data obtained by chemical analysis instruments according to academic principles.
2. describe the chemical reaction mechanism or the influence of parameters on the instrumental
efficiency in academic publications.
3. summarize the main research concepts or methodologies of selected academic publications.
. participate in the seminar every time.
. cite academic publications for presentation correctly.

a

5

6. search academic publications from academic databases.

7. clearly and accurately present academic publications in English.
8

. participate in the seminar by sharing ideas and answering questions.



324-682

1.
2.

15k

e e

1.
2.

collaborate with others to organize the seminar.

AunuIPINININAL 2 1(0-2-1)

(Seminar in Chemistry )

wmanilewdvn 324-681 usiiomlaldndon

Similar to 324-681 but emphasis on different topics

HiSEUA1NT0

wanadeyanniedediinszsimanaildgndesnundnizinig
afunenalnvesufisenaiivienansenuvesiulsifinaseussansnmuesniesionldluunainy

aslunniiddyrietuneulunsiteluumaniivnsiidiausld
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Sadaunmnumanmsililunsiiauslignies
AUANUNANUNIVINITIINGUTOYANITIYINT A
YNAUDUNANUMTAININITEMsdinguligniouazassUseiu
FuuanInNAnTiursenaumanlusE I sEuLL
yhauswiugBuitedadusnnliussainguszasanonali

Students are able to

interpret data obtained by chemical analysis instruments according to academic principles.

describe the chemical reaction mechanism or the influence of parameters on the instrumental

efficiency in academic publications.

3.

0 o N ok

325-691
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summarize the main research concepts or methodologies of selected academic publications.
participate in the seminar every time.

cite academic publications for presentation correctly.

search academic publications from academic databases.

clearly and accurately present academic publications in English.

participate in the seminar by sharing ideas and answering questions.

collaborate with others to organize the seminar.

ANeINUS 20(0-60-0)

(Thesis)

nsfnwAsevestindnulumneil meldnisguanaznisuuzihvesenansdiivinm

Research study in chemistry under supervision of corresponding staff

APV R

Anneideyaildnniefediianzimaniilignaesmamanivins
BenlddunsisensewiaanvionsosdiomaniifionsUamilandisels
aaﬂufuumsmaaqLﬁaLLﬁ{‘Jmmwiamé”?}é’fﬂlﬁgﬂé’mmmmﬁaﬁﬁﬁé’]’a
Fmsmeasafionauandiasvienssuiunmamaaiiiunszuiun Sdedowdgmmaaiids

WAL/ AWINSBL/DNWNT/FUNMN

5.
6.

duAudeyalivivinsangudeyaiveundeymlunisiiineinug
FoansuazinauenanImaaewnen v nersenwdinguldgnieuaznssUsziu
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Students are able to

1. interpret the data obtained by chemical analysis instruments according to academic principles.

2. choose the appropriate interaction or chemical instrument to solve research problems.

3. design the experiments using the research methodology to solve research problems.

4. conduct experiments to enhance the properties of materials or chemical processes using
research methodologies to solve problems associated with energy, environment, food, or health.

5. search information from academic research databases to solve problems during the thesis
conduction.

6. clearly and precisely communicate and present the experimental results in Thai or English.

7. collaborate with others to complete the dissertation.
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