yorSaan (w1 1ne)
¥o1Syay1 (English)
onbsgelTyan (Mw11ne)

onu3891/30n1 (English)

w

Yoyariangasunazanilaaeunnriangas/avIn

AU UNAANY

Ysygquiiadia auIvuall (HAngAITUIUITIA)

o a

Yssanauflinga (al)
Doctor of Philosophy (Chemistry)
15.9. (103)

Ph.D. (Chemistry)

19NT3 3-1



N7 3-2

nangasUSvaqufiadia a1 3vunil (MangasuINa)

4 o
yorseynnuazanvIm

mMu'ng Foifiu Yssanaufinga (al)
Fotio 3.0, (1K)
mmévﬂﬂqy % a1y Doctor of Philosophy (Chemistry)
%ﬂ&iﬂ Ph.D. (Chemistry)
USvavesriangas

@ a a2 v oA A a J A 4 a 4
nangea s ﬁxﬂmmffl,umﬁwamy;,]‘ummm’mﬂnmwmmsmmﬁzwi’f@uaw ﬁ'mmﬂ?mﬁmmiwwmq

U

an 1

Ay Y o a ¥ v A A A Yo A A4 A
mu'lﬂamqgﬂmmmwammmﬁ mmm“lcmmJ;i‘vmmumaﬂ“lumsmaﬂ%’ou@15ﬂimizmwﬁmsmamimm
a A g ¢ any v v ¢ Y oA o ~
‘VlNLﬂiJl‘WE]Llﬂﬂﬂlu‘HTE'J\1ﬂi’Jllcluﬂigiﬂﬁuﬂﬁﬂ"lﬂlﬂullﬂgﬂ@lEN Ll,’c’l3?ﬂlﬂﬁﬂ’(?fiNE]Qﬂﬂ’ﬂllgﬂlﬁllﬁiﬂu’MﬂiillV]lel

Ay ~y v 2 ) £ A v Y
mel,ﬂﬁqmNTuLﬂiJmu‘WﬁNm TULINADY DINT !La&'qﬂlﬂ’]WiuWuﬂﬂ’]ﬂiﬁm@Qﬂﬁglﬂﬁvlﬂﬂllﬂ@ﬂ'mlﬁu']zﬁuﬂu

ke

2

a a 1 Y 4 <3| '
WUITUVOINTTUAUTITY ITYTITN HASITIYTUIIUNNIYING mmmmqmﬂuﬂ‘ué’ﬁullﬁlﬂuamﬁ LUagaIuIgTn

9

2 YA a Yy ¥ Aa o o = A o A L oA g
Lﬂuwmiﬂug'lﬂmaﬂmm Iﬂﬂﬁﬁﬂq@ﬁ"l ANITANYINTNWUUINWNANWAHUINITUYY (ProgreSSIVISm) NAIND L']_]ufﬂﬁ

tH

@ 4 y 1 @ [l = [ S {
WanngGoulugndnuie Idndeunvzegludennldedslinnuguuazdsuir ldamwanumsainuaenly

v [y
WaanENs3euiverangns

T
I

a 7Y Y A A a 7 any 9 v a
PLO 1 'JLﬂ51$W"’U@iJa“Vlllﬂi]']ﬂmi’lel'f]']Lﬂﬁ']&’1’11/]'N!,ﬂllqﬂ@ﬂ?ﬁgﬂ@@ﬁﬁ?uﬁﬁﬂ?%"lﬂ'ﬁ

U

aa '

A Yo a4 A & a A g 14 =
PLO2 tdenldduasnseszninamsvsomsosomualmondymmuvesdsnlunszuiumsmanil

ldgndesamaninms

9 4 9 T A [ a1 a o d' 9 A A (%
PLO3  afesnnwiluinsoutanssumaniidiunszuiumsiseouddymiauniFamdsau/

Aundon/e1115/quan
PLO4 UAA0BNIINITHANTITU V3UTITN 1AZ VITOITTUNNIHING

9 ~ A9 9 a a 4 = Y 1 A
pLos IdmaluladasaumalumsdududoyaiFaimnmsmomsiSoudodnaoriio

& 9 A a Y o Y v <
PLO6 deensuazuiauedeyaaisimsaienmsingy ldediagndeaazasailszan

' o YA A o J Ay Yo
PLO 7 mqmmuﬂ‘urzj@mwamaqmqﬂazmmmqmﬂmumuwmﬂ
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1.1 FIWIURUIBANTINARDANENEGAT
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1.2 laseadravangns
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324-781 ﬁmuﬁmmimﬂmﬁ 1*
(Seminar in Chemistry 1)

324-782 é’mmuﬁﬁmmivmmﬁ 2%
(Seminar in Chemistry 1)

324-783 é’muﬁﬁmmimamﬁ 3*
(Seminar in Chemistry 1Il)

324-784 é’muﬁﬁmmimamﬁ 4

(Seminar in Chemistry V)

48 wuhenn
72 e
48  wU29nR
48 whehn
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

* asnsdauizsunuulinumitena (audit) wazdesldsudyaneal “S”
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WHU 2.2

- WIAIYIUIAU

- MuIRIYLEen hidasnin
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1.3 51839
BNU 2.2
NUINIYIVIAY
324-500 Fe108UIBIN
(Research Methodology)
324-781 é’muﬁmmimﬁmﬁl
(Seminar in Chemistry 1)
324-782 ﬁ’uuuﬁmmimﬁmﬁ 2
(Seminar in Chemistry 1)
320-783 FUUWIVINTNIUAL 3
(Seminar in Chemistry 1ll)
324-784 é’muﬁﬁmmimamﬁ 4
(Seminar in Chemistry V)

72 widawna
8  wuwnn
16 wueAe
48 wiwdn

2((2)-0-4)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)



wazLaan 1 snedunltusiedvsalud
324-501 yadvseiuamunnieaUiRnisuagnisinnis 2((1)-2-3)

YDWAYDUNIY

(Module: Quality Assurance for Laboratory

and Management of Hazardous Wastes)
324-504 A UNAIINIAISUDY 2((2)-0-4)

(Carbon Neutrality)

wUINIVNAIN LteenI 16 e
(FoudusiedvMfsitestumaiiataziasadionaaillidesnin 3 nueia)

51839 NEIVINUNANALAZ LA 9NN A

324-702

324-703

324-723

324-731

324-745

324-746

324-747

wakALal-Nandd1nsuinail 3((3)-0-6)
(Physico-chemical Techniques for Chemists)
WMATANIIHSIVANYAULLANITNINIEAINLAENAL 3((3)-0-6)

(Physical and Chemical Characterization Techniques)

v wEnmansYdiondtugs 3((2)-2-5)
(Module: Advanced X-ray Crystallography)
aninsalnIugdluniidurse 3((3)-0-6)
(Advanced Organic Spectroscopy)

nMATEAlagIs AL 3((3)-0-6)
(Electrochemical Analysis)

mMaszilagIsauninsalnd 3((3)-0-6)

(Spectroscopic Analysis)
ASHUNATITNILAL 3((3)-0-6)

(Chemical Separations)

S193YENDY €

320-711 \flefiuvidiugs 4((4)-0-8)
(Advanced Inorganic Chemistry)

320-712 \nflgUalananadugs 2((2)-0-4)
(Advanced Supramolecular Chemistry)

324-713 @seasunluviadn 2((2)-0-4)
(Organometallic Compounds)

324-714 Tassasauaznisideumavaslansnay 2((2)-0-4)
(Structure and Phase Transformation in Alloys)

324-718 veviuaduniaaiioliuvie 2((2)-0-4)
(Current Topics in Inorganic Chemistry)

320-721 \eilsiAnddugauazmaUsegnd 2((2)-0-9)

(Advanced Physical Chemistry and Applications)



324-722 nafaniAIRuiuLaENgBnguuAld My 3((3)-0-6)
annsalnUislanana
(Quantum Mechanics and Chemical Group Theory

for Molecular Spectroscopy)

324724 \nfifunuazmsUszgndldtugs 3((3)-0-6)
(Advanced Computational Chemistry and Applications)

324-728 WveviualienailTHand 2((2-0-4)
(Current Topics in Physical Chemistry)

324-732 /NMTAAATILIMLATIBUNIY 3((3)-0-6)
(Synthetic Methodologies in Organic Chemistry)

324-738 Wideviuaeniuaiidunse 3((3)-0-6)
(Current Topics in Organic Chemistry)

320-702 \eiidaisuigesuarlulowure itugs 2((2)-0-4)
(Advanced Chemical Sensors and Biosensors)

324-743 \pilAsndouuazfivine, 2((2)-0-4)
(Environmental Chemistry and Toxicology)

324-744 nTAATIERANTUSIN D 3((3)-0-6)
(Trace Analysis)

324-748 WToViuaiuIuALIATIER 2((2)-0-4)
(Current Topics in Analytical Chemistry)

324-751 LﬂﬁmaaﬂﬂsLﬂﬁaugﬂLLazmsﬁmﬁuwé’mu 3((3)-0-6)
(Chemistry for Energy Conversion and Storage)

324-752 wialulagndsnuinnniaznaian ATz 3((3)-0-6)
(Bioenergy Technology and Analytical Techniques)

324-753 MSHUATIENIER 3((3)-0-6)
(Material Synthesis)

324-754 Janeilunid 2((2)-0-9)
(Inorganic Materials)

324-758 videviuadeniaailian 2((2)-0-9)

(Current Topics in Materials Chemistry)
324-759 vUeiualeNIAANNGIY 2((2)-0-9)
(Current Topics in Energy Chemistry)
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325-791 Angfinus 48(0-144-0)
(Thesis)
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324-781 duUUNIBINITNGLAT 1% 1(0-2-1)
(Seminar in Chemistry 1)
325-791 Anefnus 8(0-24-0)
(Thesis)
59 8(0-24-0)
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324-782 dUUUNIBINITNNLAT 2% 1(0-2-1)
(Seminar in Chemistry 1)
325-791 Ientinus 8(0-24-0)
(Thesis)
594 8(0-24-0)
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324-783 é’muﬁﬂnms‘vmmﬁ 3% 1(0-2-1)
(Seminar in Chemistry Il)
325-791 neniinus 8(0-24-0)
(Thesis)
EREY 8(0-24-0)
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AANTSANEIN 2
Juumein (el - YRR - Anwisienues)

324-784 FUNUITINITNIUAL 4% 1(0-2-1)
(Seminar in Chemistry Illl)
325-791 Anefnus 8(0-24-0)
(Thesis)
594 8(0-24-0)
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* amzibsussunuuliduniaein (audit) uazdesldsudydnual “S”

Ul 3
ANl 1
Juunein (ngud - UJUR - Anwisienues)
325-791 Ientinus 8(0-24-0)
(Thesis)
594 8(0-24-0)
aAnsANENT 2
Iuunein (el - Y0 - Anwisienues)
325-791 Aenus 8(0-24-0)
(Thesis)
594 8(0-24-0)
upli 2.2
Ul 1
aensANEdl 1
TunIein (Meul - UUR - Anwinienuies)
324-500 s2108U75398 2((2)-0-4)
(Research Methodology)
324-5xx A1UIAY 2((x)-y-2)
325-Txx A ua8n 6((x)-y-2)

594 10((x)-y-2)

AAMIANET 2
TUnILin (Meul) - U§UR - Anwinenuies)
324-Txx v L8900 10((x)-y-2)
39 10((0)-y-2)
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324-781 §UNUITINITINAL 1 1(0-2-1)
(Seminar in Chemistry 1)
325-791 Anefnus 8(0-24-0)
(Thesis)
594 9(0-26-1)

= a
AANISANEIN 2
uUmein (gud - U0 - Anwisienues)

324-782 §UNUITINITNUAL 2 1(0-2-1)
(Seminar in Chemistry 1)
325-791 Ientinus 8(0-24-0)
(Thesis)
594 9(0-26-1)
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AAn1sAnEN 1
Juumein (el - YJUR - Anwisienues)

324-783 dUUUIBINITNLAT 3 1(0-2-1)
(Seminar in Chemistry IIl)
325-791 Inentinus 8(0-24-0)
(Thesis)
594 9(0-26-1)
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uunIein (eud - UHUR - Anwimenuies)

324-784 é}NNUW%"mﬂ’]ﬁVVNLﬂﬁ 4 1(0-2-1)
(Seminar in Chemistry lll)

325-791 neninus 8(0-24-0)
(Thesis)

5793 9(0-26-1)
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(Thesis)
594 8(0-24-0)
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324-500  seiUgulTIY 2((2)-0-9)
(Research Methodology)
unAnuazunastoyaifisrtunsise madeuteiauelassnside mslindnadalunisnsunuuay
WpTzidoya N13IUNUNNTITBUAEITNT Nsfiudoyanaznisingizi n1sasu Nsluussanunsy
AFIIVTTUNITIVY NTTEUTIEUIFL
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
HiSEUA1INT0
1. lmaldaBasaumaiioduiuumadoyaisiumsidvnngudoyamannsiiistestued
\Bendanu/dsanden/e1vs/aunmle
2. MuwnuMIIRBwarISnmsnsiivdeya nsinszid uazagunale
3. WHUTIENUMTITENIENYISINg wlagnAeInILaTIUUTIUNITIY
4. $rdaumanumanmsililumsiiausligniesmuassanussanside
5. diaueteyannmsduduuasunanuiifetosiuieiidmdsanu/dwndon/oms/aunnldse
negangulaegnsgnieuaznssUszin
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 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 English.

6. work with others to complete the assigned task.

324-501  yadvserununmvisslfiiinisuasmsdnnisvendedunsie 2((1)-2-3)

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

Forfmuailuindeanuaiusaluiesy foAnismaasu wag/mIeaouifiou Uszianuay
Audnungvoudsdune nquisuazdedifuifefuresdedunsy nmsdaiureadsdune nsvudie
wazvudwedesunse nstidnuazindn esrusznovredusunsuanvendssunsefiussauaiudnsae
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
aouifisugunsaivioinsesilenldgnsies
wenUszLnnvasandeuarseunisindnveadeusasUssinnlagnsies
afusedmansznulumsliufiRaudenvusveieslfiinsuaznisinnisveude
WnauedeyamenudngulignieuaznssUssinu

A e

vhaouduiuieliussgngussasdvesngy
Students are able to

1. identify the general requirements for the competence of testing and calibration
laboratories.

2. calibrate equipment or instruments accurately.

3. 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 English.

6.  work with others to complete the assigned task.

324-504  anudunanmaniveu 2((2)-0-4)
(Carbon Neutrality)
madsuudasaamgiionna  WhvsnensanieFounszanilesjiganaiunarmismiveu
wazmsUdosimFeunszangviilugud  nalnmsanfmidounssan ausunanIuY  A1suswasin ey
WUINIAUIAT T UBUNANT LY
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
AT
1. edugdnuarmsiwasuulasanmgiiennia WhnensanfneEeunsyanitessganuidunans
nersusuwaznisUdesfingiounszangvaiuaud waz nalnnisanfaseunsyantieganssUseiu
2. efUTANIMNELATA A Ay TIRSULTlINLTMaz A UDLIATARFREgNsTDY
3. syyuvdsUdosfieiieunsranuasduinuiiuaisueunaniuidewiuldmudetivun
AT
4. dnavedeyauarsdideyaiddvnisiieguinyay
5. duduteyaddivimsiifetestunsvdsunasaniwgiiennia anudunanaimsaiveunay
nsfuuasuourrwsuilFogan s s
6. Wiawedeyallfinmamenwdinguldegisgnieaarnsasziiiu
7. enduinieliussaingusrasdusanuildFuueumng
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.

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

324-702  wiellamaail-ianddmsuiinad 3((3)-0-6)

(Physico-chemical Techniques for Chemists)

SunsAzervesnduwsimanlndilusuuvusing q Auaans msdududnuazianizuaznsszy
Laﬂﬁmﬂzﬁﬁuaqmiﬂizﬂauuuﬁugmmaﬁ%mi@mﬁu nsUanUdey uagdnindruveuraneyszy Lo
Uszgnaldaumasnunisunng Faandey niewdsu

Interaction of different forms of electromagnetic radiation with matter; characterization and
identification of compounds using absorption, emission and mass-to-charge ratio based methods for
applications in medical, environmental or energy researches

AT

1. a%mwé’ﬂmiﬁﬂmu%&é’umﬁ%m%aﬂﬁuLLﬁLﬂﬁﬂIWﬁwlugﬂLLUU@'N o Audans N158udu
é’ﬂwmzLawwLLazmiwa,aﬂé’ﬂwﬁﬁuaﬂmiﬂizﬂauuuﬁugmﬁuaﬁ%mi@mﬂﬁu N3UanUany LasdnINaIuuDg
wasieUsyla

2. Awnsesiquandiniaaiivaznisninvesaaisaininieadeiivdfusunsisonvesndu
wiwmantniluguuuusing q duaans maﬁuﬁué’wmmawwLLazmiizqLaﬂé’ﬂmﬁmmmiﬂizﬂawuﬁugm
YoIsN13RAnaY n1sUanUdes wavdnsdiuvenianayszqla

3. redeunarumanmsildlumsiiausligndoes

4. Fufuuvenumadnmsiiedesiumaiamadninsalndangruteyaivinislé

5. dnausunAuiseNansnaesienwding uldegnsgniedlaynsissia

Students are able to

1. explain the principles of various interactions between electromagnetic waves and matter,
the identification of unique characteristics, and the determination of compound identities based on
absorption, emission, and mass-to-charge ratio based methods.

2. analyze the chemical and physical properties of matter using instruments related to
various interactions between electromagnetic waves and matter, the identification of unique
characteristics, and the determination of compound identities based on absorption, emission, and
mass-to-charge ratio based methods.

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 English.



324-703  WATANITAITIIANBALLANIZNIINIEAINLASVIILAL 3((3)-0-6)

(Physical and Chemical Characterization Techniques)

gUl,wumil,gmwumaq%’aﬁwﬂsﬁ sUnwiliinandyaadidnasounioniiazdidnasounseids
nau m'ﬁmeﬁﬁwgﬁw%’ﬁwﬂ%wQaaLiawuﬁ N19IATIEANGANTTUNIIAINS DU AsTuTRLazUn
ounA dnwzvesiiui ieyssgndldaumediumaunnd dunadon viendanu

X-ray diffraction pattern; image from secondary electron and back-scattered electron;
chemical analysis by x-ray fluorescence; thermal behavior; determination of surface area and particle
size; surface topography for applications in medical, environmental or energy researches

ALTEUANSD

1. Angautiivinenmeesagdemaiafigaiondnual Wy wedesinmadenuuvesiediing
ndpaganssmididnasouluudesiiuLazdeansia indeainfadienduuunszanondasy \n3eatmituiiin
\n3osinusIesmeN uay 3esiinseiideauseuld

2. efvevdnmuhaiurenaieriamaisnuuressidiing ndesqansimibiinnseunuudowiiu
wavdeInTn sesindidienduuunsraendiny nleciniiuiiin wiestnanmituin waz wledinTeids
ANnusouls

3. $nadaumeumaunmsildlunsiiauslignsos

4. vhiausteyaiildannsmasesuiaanend

5. Aufuunanumannsiiiierdestuindesigaiiondnualasnngiudeyandunisle

6. UNAUDUNANIUMEORANITVAARIIENWSINgulFag1gnAouasnTIUsiny

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.

4. present the data without discrepancies.

5. browse academic databases for publications on characterization techniques.

6

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

320711 \nilefiuvidduge 4((4)-0-8)

(Advanced Inorganic Chemistry)

ngefiusziiaud ngufiauiundn noufeesivadduana autfnisgandunas audRudngn
mshaaumandiedlulflunismmannalnu§iten madeleudidnnseumienilasuas UjAzendiing
wilvedtanzuaunilug wendilud Widelnidy 9 vesarsusznevinsesfuduiitiauls Jufsadeatuny
MaMTUNNEvSoAsuwIndey

Valence bond theory; crystal field theory; molecular orbital theory; absorption property;
magnetic property; application of kinetics towards the determination of reaction mechanisms; photo-
induced electron transfer; fast kinetic reactions; chemistry of lanthanide actinide elements; new aspects

of current interest in coordination compounds involving medical or environmental researches



ALTEUAND
wuenalnnsinufisenvesansuseneulaeasfudulietiagneies
2. denlfiaieailolunsszynalnmaiinufizevesansuszneulaeefaduiiiivualildess
REVRETAHL
3. LauensounwAlumslinguimainiussiieefusandfuivanuarauiRiBauases
asUseneulneasAudu wavsslungy f-block lagnsas
4. \deusredmnediiiinissrdmanuibuniiennitaue
5. dufuunerumadnnsiugiudeyamannsiiedamunufivihvesnisldvsslemiann
a1sUsznoulneasAuTy
6. aweteyannuinvivesnisidasuseneulaeesiutudunwndingulignsieuazass
Usziiiu
Students are able to
1. propose a mechanism of reactions 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. search articles from academic databases to monitor a recent progress in usefulness of
coordination compounds.
6. present a recent progress in usefulness of coordination compounds in English correctly

and precisely.

320712 ilgusluienatiugs 2((2)-0-9)
(Advanced Supramolecular Chemistry)
sunsizeniililalariaud msandiluiana mavsznevldiowesluiana wadansmaassdmiu
nMsinszisruulsgusluana wisslogusluana uagnisussgndldiafiguluanalusunieinu
Msunngvizedmandon
Non-covalent interactions; molecular recognition; spontaneous association of molecules;
experimental techniques for the analysis of supramolecular systems; supramolecular devices and
applications of supramolecules in medical or environmental researches
APV
1. odugdunsizenitlililaniaud nisandilaana nmsUszneuldiesvestuianald
2. wanateyanniededinmgimaaiifioosunesunsitofiiatulussuugusluanaldgnios
MUVANIYINT
3. LauowvanIseenuuueieslosduluanangldtouluiidmuals
4. Aufuuneumadnnsiifetesiuiedigunluananngudeyamainnsle
5. $radaumaumainmsilflumstiausldgnies
6. thiausunmnuiisdestuinigusluanasonnssngulsiogisgnioazasaseifiu
Students are able to
1. explain the non-covalent interactions, molecular recognition, and spontaneous association

of molecules.



2. interpret data obtained by chemical analysis instruments to describe occurred interactions
in supramolecular systems 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
English.

324-713  @seasunluluyiaan 2((2)-0-4)
(Organometallic Compounds)
Ufservesarseesunlunviadnveslansunsudtunaslanglunquudn nsdunsne wuse
sevindlanefudunuddunid nsliuselovtaseasunlumsiadnlusumeinunsunng ensvdeduindeu
Reactions of organometallic compounds of transition metals and metals of the main groups;
synthesis, bonding between metals and organic ligands; applications of organometallic compounds in
medical, food or environmental researches
ALSEUAINNTA
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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 in English.

320-714  lassairauaznisiudeumaveslavguay 2((2)-0-4)
(Structure and Phase Transformation in Alloys)
lassafrmdnuazanulianysaivendnlansuazlansnay wnunnigniauazlassainaseau
001A MsunsuarnsauLa NsrUIUNSUTUUTImeANTauvslangHay
Crystal structures and imperfections in metal and alloys; phase diagram and microstructure;

diffusion and phase transformation; heat treatment of alloys



ALTEUAND
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LERIEETELY
Students are able to
1. explain the crystal structure and imperfections.
2. explain the phase transformation in chemical processes.
3. cite academic publications for presentation correctly.
4.  search academic databases for publications on structure and solid-state reactions.
5. clearly and accurately present academic publications on structure and solid-state reactions

in English.

324-718  vhdevivadenaniiodun3d 2((2)-0-4)

(Current Topics in Inorganic Chemistry)

Anwuarduduidefiuaiiomaededunis Afidemuszgndldnumsiunisunng oms
Aundey vondanu

Studying and searching in current topics in inorganic chemistry which implemented in

medical, food, environmental or energy researches

320721 \nildsfAnddugauazmaUszend 2((2)-0-4)
(Advanced Physical Chemistry and Applications)
shdetugaiifadostuiaiiBianduarnsussondld guvmamans noufaifluiuasdngiuio
saunamaniladvesujiteordudeu Usegndlduisomanaiifionouaussseanunienisunnd 81
Auwandeuniends
Advanced topics in physical chemistry and applications; thermodynamics; electrochemical
theory and surface potentials; chemical kinetics of complex reactions; applications of the chemical
reactions for medical, food, environment or energy researches
ALSHUAINTA
1. edunsuazdmAgmvmamans nuinilwihuazdngiiuia saunaeansiafives fisen
Fugouls
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Students are able to
1. explain and calculate the values related to thermodynamics, electrochemical theory and

surface potentials, chemical kinetics of complex reactions precisely.



2. propose guidelines for applying chemical kinetics to use in medical, food, environmental
or energy applications correctly.

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

4. search academic articles corresponding to the proposed topic by using information
technology.

5. present or report the academic information in English correctly.

324-722  namansmuRuLarnguinaunisaiidmsuauninsalnd 3((3)-0-6)
Weluana
(Quantum Mechanics and Chemical Group Theory for Molecular Spectroscopy)
n1sussenavguinacmanimeousuuaznguinqumaeiiluaunivsalntidaluana Sidnvsedn
awnlnsaln? anlnsalnUuuumyulazuuudy
Applications of quantum mechanics and chemical group theory in molecular spectroscopy;
electronic spectroscopy; rotational and vibrational spectroscopies
ALSEUAINTA
1. efuighazAwIungunamanimauiuwarngudnaunaailunsinseiauninsalntiae
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4. syysdsteyaiinveaumasnnuiligndesmumasgiuaina
Tnaluladansaumeduiuunanamunnisldogisgnismssiumdeiifmusles
thiaueviessnudeyaddivinmsiiiedesanninsalnlsnenusanguliesnagnies
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 polyatomic molecules and electromagnetic
radiation of the various types of molecular spectroscopy correctly.
3. use chemical group theory to correctly analyze the occurrence of rotational and
vibrational spectroscopy of the complex molecules.
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 correctly.

320723 it mAnmansSidendiugs 3((2)-2-5)
(Module: Advanced X-ray Crystallography)
nsUszgndmadansdenuuidiendrondnielumauidymmdasaiisdugs Jameving
Seesnlifuszifovvedasadiauuusing 9 msLLﬁ{]zymﬁﬁaaﬂamslﬁymwmaaﬁaashwﬁ’wiﬂwmuLawml,azmi
WIsaNanITIATIERU AT URanNMANEANaIna Ussyndldanuidiulasaine 3 57 vesansiile
MOUALDINDINUNNNTUNNELAE M5 IoE 19N ABY



Applications of single crystal X-ray diffraction technique to solve advanced structural
problems; analyzing various disordered structures; solving the problem of diffraction data with the
specific programs and preparing results according to the international crystallographic report; applications
of the knowledge of three dimensional molecular structure for medical and and food science correctly

HiSEUA1NT0
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Students are able to
describe the data generated from a single crystal X-ray diffractometer.
2. solve the three dimensional structures of the complex molecules 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 research various techniques related to crystal structure
determination.

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

320724 \ildnnuarnsUssgndldduge 3((3)-0-6)
(Advanced Computational Chemistry and Applications)
wadiamsdunamsaeninmeiugs Bnamansluana Bueuduisle nufilsituusan
iy Bluangardlaundind FBgnuaunamansmeudunaznamansluana 3luagaidenis auon
WAUBasy MIvuelasiaing wawu quantRlddiannseu waznalnufisemiaaiivesszuuluana
Uszgndldeuimaniiduaitensuaussionumsnisummg
Advanced computational techniques molecular mechanics, ab initio, density functional
theory, molecular dynamics, hybrid gm/mm method, molecular docking, free energy calculation
methods; prediction of structures, energies, electronic properties and chemical reaction pathways of
molecular systems; application of the knowledge of computational chemistry for medical research
ALSHUAINTA
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Students are able to

—

select computational techniques for calculating structural properties correctly.

N

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



3. propose alternative computational methods to enhance results in the medical research

fields.
4. present computational data objectively, without personal biases.
search database for literature on related computational techniques.
present computational data in English correctly and concisely.
324-728  hteviuatunueaiBaiEnd 2((2-0-4)
(Current Topics in Physical Chemistry)
Anwuarduduideivuateomaniifeilandiifgdeatunsussgndlinianisunng 91ms way
Auwndey

Studying and searching in current topics in physical chemistry involving the applications of

the chemical reactions for medical, environment and energy researches

324731 awnlnsalndugdluaiunie 3((3)-0-6)

(Advanced Organic Spectroscopy)

wellariuadowaznisusvendlivesdansilalean-3dda dunsuse daedesuuniudnislowuud
anlvsalny wuganlnsues waziwesfiaislalasdadu-sanidalsnivesaamestulunuideniail
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

AT
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ALY
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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 English.



324-732  AFn15dNATIZAINIGANBUNSY 3((3)-0-6)
(Synthetic Methodologies in Organic Chemistry)
1159190k FsduaTsiuazimadiafivuaiionaafiduniduaznsdaasigiasnindouel
sssunAviiemsidgrinadinniiiossgndlimeemsuazen
Synthetic plans, modern methodologies and techniques in organic chemistry and synthesis
of natural products or biological active compounds for applications in food and drugs
ALSEUATNNTA
1. @usuiumsdiasgiansidmmnelagliujitonaiiduriduazufizendine ol
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Students are able to
1. propose the synthetic plans of target compounds using organic and related reactions.
2. apply appropriate modern methodologies and techniques in organic chemistry for the
efficient synthesis of target compounds.
3. cite academic publications for presentation correctly.
4. search academic databases for publications on synthesis of natural products and or
biological active compounds for applications in food and drugs.
5. clearly and accurately present academic publications on synthesis of natural products and

or biological active compounds for applications in food and drugs in English.

324-738  vhdeviuadsnaniidunsd 3((3)-0-6)
(Current Topics in Organic Chemistry)
AnvuarAufuideiivuatenaaddurddfiifedestunsduameiansuanssimesssuivie
ansUseneufifgvdnsdanm
Studying and searching in current topics in organic chemistry involving the synthesis of natural

products and biological active compounds

320702 niifaumeiuaylulowueetugs 2((2)-0-4)

(Advanced Chemical Sensors and Biosensors)

wAauazvnuidugmenaifaieureiuarlulowumelnaiunsUssyndlfiadidamusesiay
Tulowuweslununadudandey Msuwnmd o1Nswaze RIVENFEns wasnszUIUNITHAR

Advanced concepts and theories of chemical sensors and biosensors, emphasized on
applications of chemical sensors and biosensors to environment, medicine, food and drugs, forensic
science and manufacturing process

HLTEUEND
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v

Students are able to

1. explain the principle of chemical nalysis sensors and biosensors.

2. apply chemical analysis sensors and biosensors for analyzing target analytes in the
medicine, food and drugs, forensic science and manufacturing process.

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 within English.

324-743  \pflAauIndeuuayivine 2((2)-0-4)

(Environmental Chemistry and Toxicology)

asadludaanden Uiteruarnansenudeduinden nsldarsadl 33nsaiinaziadesie
Aengianuidufiviesdunndon sansenudeguainueaywed n1sUssiiuauides

Chemical substances in environment; interaction and effect on the environment; chemicals
usage; chemical methods and instrumentation for environmental analysis; impact on human health; risk
assessment
HLTEUAD
BFULNITHNINTTNE NTLY msmﬂmmmmimngmmmaamamﬂummaazﬂ,m
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Students are able to

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

2. explain the effect and evaluate the risk of toxic substances to 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 substances in environment from academic
databases.

6. clearly and accurately present academic publications in English.



324-744  MIRTIERETUTINULDE 3((3)-0-6)

(Trace Analysis)

N3AURMBENY N13IANTIMBENLaTNISWEsENMIBE1 N13RTITaLaziAsIziuid a15BuvsE 519
warlavgminunaiinfidusunaesludsgnsduindon nsunnd e1mswaven wadan1siaseansusunm
fosuazmsUszgndt dun Tasinlnna @ Tuitiadl waranngalnd efussuasanilamuesdiinisiieseidu
ngﬂmﬂuwmmﬁaﬁuwﬁlmﬁaﬁﬁgﬂuLLawiwdizmﬂ

Sampling; sample pretreatment and preparation; detection and analysis of trace gases, trace
organic compounds and trace elements in the environmental, medical, food and drug samples; analytical
techniques for trace analysis and applications, i.e. chromatography, electroanalysis and spectroscopy;
detailed discussions of advanced analysis from published articles in local and international journals

ALTEUAND
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Students are able to

1. explain appropriate sampling and sample preparation methods for trace analysis of organic
compounds and heavy metals.

2. select a suitable and accurate analytical technique for trace analysis in foods and
environment.

3. cite academic publications for presentation correctly.

4.  search academic publications related to the sampling, sample preparation methods and
analytical techniques from academic databases.

5. clearly and accurately present academic publications in English.

324-745  nTIATIEAlagIG Al 3((3)-0-6)
(Electrochemical Analysis)
wnAnuasnguitugddunsinsgimswiiied nsussgndldaussanadesing  Tumdaauns-
w3 gaeuuwes wudlewss Bldnlasindifadufivaudanivsalnd msimwiasnisuszandldmaile
Tailusnumeiudundon NMsunng uaze1ms
Advanced concepts and theories in electrochemical analysis; applications of these
techniques in voltammetry, coulometry, potentiometry, electrochemical impedance spectroscopy;
developments and applications of electrochemical techniques to environmental, medicinal and food
researches
ARV
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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 medicinal.
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.

324-746  nAIAlagIsaUnngalny 3((3)-0-6)
(Spectroscopic Analysis)
wAauaznuitugeounaienadninsalndluszduTuanauazeraou n1sUszgndvaia
awnlnsalndfunududaneden mawwmduazemns afuseisnsinneitugeinunanuiafuily
MsasnilukazessEne
Advanced concepts and theories of molecular and atomic spectroscopy, applications of
spectroscopic techniques in environmental, medical and food samples; discussions of advanced analysis
from published articles in national and international journals
ARV R
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Students are able to
1. correctly describe the advanced concepts and theories of molecular and atomic
spectroscopy.
2. properly choose molecular and atomic spectroscopic techniques for optical property study
of chemical substances.
3. properly propose molecular and atomic spectroscopic techniques for environmental,
clinical and food applications.
4. correctly cite academic publications for presentation.
5. search academic databases for publications in national and international journals

on molecular and atomic spectroscopic techniques.



6. clearly and accurately present and discuss advanced analysis on molecular and atomic

spectroscopic techniques from academic publications in English.

324-747  ANSHUNAIININLAL] 3((3)-0-6)

(Chemical Separations)

LLu’JﬁmLLawqwﬁ%qummﬂﬁﬂmil,wﬂmi Asndu nsade nsanazneu nsuanudsuleseu
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Advanced concept and theory of separation techniques, distillation, extraction, precipitation,
ion-exchange, electrophoresis, electrolysis, gas chromatography, liquid chromatography, supercritical
fluid chromatography and other newly developed separation methods. Applications in environmental,
medicinal and food researches, discussions of advanced analysis from published articles in national and

international journals

HiSHUA1NT0
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Students are able to

1. explain the principle of chemical separation techniques 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 and instrument for
presentation correctly.

5. browse academic databases for publications involving separation techniques.

6. clearly and accurately present academic publications in English.

324-748  vveviualevIuAliATIZY 2((2)-0-4)
(Current Topics in Analytical Chemistry)
Anwnazduduiidoifuadeniaaiiineidaieadestunisussgndldaudueiig q wu
MsuNng ansviieduwinday
Studying and searching in current topics in analytical chemistry involving many applications

such as medical, food or environmental researches



324-751 mﬁsuaqm'ﬁLtJ?isJugULLazmiﬁ’ﬂLﬁuwé’wu 3((3)-0-6)
(Chemistry for Energy Conversion and Storage)
weslulowfinduasnatlsieduvenvadifomds mdssandldasusenoulroashiuiulued
wesefinduuudden msuusanmmnaaianufouvesting wunmeIuazduiuuszanialiiiedl ns
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Thermodynamics and polarization of fuel cell; application of coordination compounds in dye
sensitization solar cell; thermochemical conversion of biomass; batteries and electrochemical storage
devices; improvement of photocatalyst efficiency
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 English.

324-752  wialulagndsnudinmlazsyadansiaTzi 3((3)-0-6)
(Bioenergy Technology and Analytical Techniques)
w28 MILUTANINTINIAMIBNTZUIUNITLTING NTTUIUNITNNTUAN UAZATZUIUNITNINLAL
AMUSIU WAtz RE S UMATUaENaIUTIN W
Biomass; the biomass conversion by mechanical, biochemical and thermochemical process;
analytical techniques for bioenergy technology
HLTEUEND
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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.

324-753  MSAUATIENTEN 3((3)-0-6)
(Material Synthesis)
N13FUATIENTANMIENTEUIUNITNNAIINTEY NTEUIUNITUA NIANNIZ VOO TELAYNIINIBATN
warnaeil Blwa-ea Blelnnmoduea Basanezneu ileUszyndldlunumefundsny viodunndes
Synthesis of materials using high temperature process, mechanical milling; physical and
chemical vapor deposition; sol-gel method; hydrothermal method; precipitation method which
implemented in energy or environmental researches
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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 English.

324-754  Tanefunid 2((2)-0-9)

(Inorganic Materials)

Tnsaaranaziaiiveadlelad Yanasuounazeyniauilulany iiedszgndldlusunisdu
Aunday

Structure and chemistry of zeolite, carbon materials and metal nanoparticles in

environmental applications
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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 English.

324-758  vhteviuaieniweailian 2((2)-0-9)

(Current Topics in Materials Chemistry)

Anwuardufuitediuaioniaeiitan Aifrdestunumaiiunisuwe viedunndeu usifem
Fadoliisdouiu 324-558

Studying and searching in current topics in materials chemistry related to medical or

environmental researches, but different topics from 324-558

324-759 e viuateN1ANaI9IY 2((2)-0-4)

(Current Topics in Energy Chemistry)

Anwuardufuideiituatomaniingso wiidemdelisdeutu 324-559

Studying and searching in current topics in energy chemistry but different topics from
324-559
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(Seminar in Chemistry 1)
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wazhnedunelufuidoumeldmsmuauuaruurlasornsdduiisveulumsasu

Seminars given by students on topics of current interest or new findings relevant to
chemistry or applications in many areas such as medicine, food, environment or energy from chemistry
or scientific journals and further discussions in class with guidance from staff
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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

324-782

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.

dunundynismaed 2 1(0-2-1)
(Seminar in Chemistry II)
duuuinnsmeaiilesind@nwluidedadufiaulalutagiu wisnmsfunulnifinedesiuied

MIONITUTLYNANNAIUGA o) LU NITLINE 91911T FIINFBUVTONGNIU INNTAINAATVTONIINEIAENS
wazihnedunelutuissunieldnisavauuasduuglagenasdyuinveulunisaeu lneideminauslyl
Tgeuiuively 324-781

Seminars given by students on topics of current interest or new findings relevant to chemistry

or applications in many areas such as medicine, food, environment or energy from chemistry or scientific

journals and further discussions in class with guidance from staff but emphasis on different topics in 324-

781
1.
2.

e
3.
4.
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8.
9.
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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.

A e T L

324-783

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.

dunundnsmand 3 1(0-2-1)
(Seminar in Chemistry )
duuunimnsmaailaednfnwluimdedadunaulalulaqiu viemsdunulmiiierdesiundl

WIBNTUTTYNANNATUAN 9 11U MITLINE DIMNT FIWINFOUNTONAIU INNTANTNAATVTONMING MRS
wazihneAunslutuissungldnisavaukarduuglagannsdysuiinveulunisaeu Ineideninauslyl
idouiuitelu 324-781 uag 324-782

Seminars given by students on topics of current interest or new findings relevant to chemistry

or applications in many areas such as medicine, food, environment or energy from chemistry or scientific

journals and further discussions in class with guidance from staff but emphasis on different topics in 324-
781 and 324-782

1,
2.
st

o o N ook

1.
2.

APV R
wanadayaanniaseinzimuaiilignieswmiuninizinig
asurenalnueslfiseaivsenansenuresdiulsninadeUssansnmeeeiosdonldluunaiy

asUuudndiddrieduneulunsifeluunarivnsiivuaueld

Whgmmsdumunass

SrsBsunanumannsilflumstiausligndes
AUALUNANUNITIVINITIINGUTOYaNIIYINIT LA
YNANDUNANNNITIMINIIEnwSInguldgnieuasnsalszimu
muanInNAATIuSenaumaulusznIansELL
yhaouswiugduitedadusnnliussainguszasdnonglg

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.

a
5.
6
7

summarize the main research concepts or methodolosgies 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.

324-784  AuuUNIINITNINLAL 4 1(0-2-1)

(Seminar in Chemistry V)

Funnivmamaeilagindnuluideduduiaulalullagtu vdemsdunulnififadesiuied
V30NTUTTYNANIPNUGS 9 19U NMSUINE 9193 AawandoNrEondainy Mnmsan T aaiivien e mans
wazneAumslufudsunisldnsmuauuariuuglngonasdlsuanveulunisaeu lnewdeiituauselsl
Srdfeuutely 324-781 324-782 uay 324-783

Seminars given by students on topics of current interest or new findings relevant to chemistry
or applications in many areas such as medicine, food, environment or energy from chemistry or
scientific journals and further discussions in class with guidance from staff but emphasis on different
topics in 324-781, 324-782 and 324-783

ARV R
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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.
9

collaborate with others to organize the seminar.

325-791  menilwug 48(0-144-0)
(Thesis)
nsfuaiitedugdlumvaiiniunisaiisosdmnnlmineldmguanas i uurihlngeaséi
U3nw
Advanced research in chemistry with emphasis on building up new knowledge under

supervision of corresponding staff
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Students are able to

interpret the data obtained by chemical analysis instruments according to academic

choose the appropriate interaction or chemical instrument to solve research problems.
design the experiments using the research methodology to solve research problems.

conduct experiments to create new knowledge or innovations in chemistry by applying

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 English.

7. collaborate with others to complete the dissertation.
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