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NANgATENYIV AL
tnAnwdesdnusedslumnnivdnwiililidesnin 30 wiheda 3w
Tunuaadvaniglddssnin 95 wilefia wazsigdwlunuinisudentasldlesnin 6
dedn lneiniieinTiunaeavangaskitdosnit 131 vuieghn

1. vuandndnwinill waulidesndn 30 wihein (93Igazidenni 8-13)
2. BuNITRANIE  uulitesnin 95 wuhein Usenaunie
2.1 WINU U 25 MQehn Usenaunie

511101  umafaea 1 3(3-0-6)
(Calculus 1)

511102 WARAGH 2 3(3-0-6)
(Calculus 1)

511204  pdeansamsutinad 2(2-0-4)
(Mathematics for Chemists)

512101 F9Anenvhly 3(3-0-6)
(General Biology)

512102 UFoRnsiinewnly 1(0-3-0)
(General Biology Laboratory)

513101 pfivhly 1 3(3-0-6)
(General Chemistry 1)

513102 adivhly 2 3(3-0-6)
(General Chemistry II)

513103 UftAnisiaiivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UfoRAnsiadivily 2 1(0-3-0)
(General Chemistry Laboratory II)

514107 WaAnddugnu 4(4-0-8)
(Fundamental Physics)

514108 UjtRmsTlAndfiugiu 1(0-3-0)

(Fundamental Physics Laboratory)

2.2 Aymanigany uulitesnin 70 wulein Usenaunie
2.2.1 AU9AU 99U 50 wiaein Usenaunie

513161  Walaned 1(0-2-1)
(Exploration of Chemistry)
513221  adWEfa 1 3(3-0-6)

(Physical Chemistry 1)



513 222

513 223

513 231

513 232

513 233

513 234

513 251

513 252

513 253

513 254

513 261

513 291

513 311

513 312

513 313

513 323

513 331

513 333
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R

(Physical Chemistry 1)
JdRnsweiindna 1

(Physical Chemistry Laboratory )
LAIALATIEN

(Analytical Chemistry)
awninsalnUluaiiesizs
(Spectroscopy in Analytical Chemistry)
UfuRnIsaiinszn

(Analytical Chemistry Laboratory)
UuRnsaninsalnUluaiinsien
(Spectroscopy in Analytical Chemistry Laboratory)
LAIBUTE 1

(Organic Chemistry 1)

LAIBUVITE 2

(Organic Chemistry II)
UuRnsLALiBuUmN3e 1

(Organic Chemistry Laboratory 1)
Ufuin1saiBun3d 2

(Organic Chemistry Laboratory i)
nann1sneaningalnd

(Principle of Spectroscopy)
wilAuAuUasnde

(Chemical Safety)

wnilofiun3d 1

(Inorganic Chemistry 1)

wnilofiun3g 2

(Inorganic Chemistry i)
UfuRnsiaiiatun3d

(Inorganic Chemistry Laboratory)
UfuRnswaiiidna 2

(Physical Chemistry Laboratory II)
willviuazimelanisuenlupiiliaszi
(Electrochemistry and Separation Techniques in Analytical
Chemistry)

Ufuinsailluihuazmedanisuenluediasizi
(Electrochemistry and Separation Techniques in Analytical

Chemistry Laboratory)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)



513 341

513 343

513 361

513 491

513 493

515 206

513 344

513 351

513 352

513 353

513 354

513 362

513411

513421

513422

513 431

513 432

38

FAdl

(Biochemistry)
UURNsTLAL
(Biochemistry Laboratory)
wialulagansaumeluadl
(Information Technology in Chemistry)
duun

(Seminar)

1A5991798

(Research Project)
afnnugudnsuinied

(Basic Statistics for Chemists)

2.2.2 ynden wnkitesnin 20 wuiein Usenaumig

4(4-0-8)

1(0-3-0)

1(0-3-0)

1(0-2-1)

2(0-4-2)

2(1-2-3)

(1) ngudvadeAuden Juulitdesndt 7 wihein Ussneume

WBNAnYINTIALl

(Methods in Biochemistry)
AiTBuVIEduga 1

(Advanced Organic Chemistry 1)
\niTBunIddaugs 2

(Advanced Organic Chemistry i)
UftRmaedBunidtugs

(Advanced Organic Chemistry Laboratory)
awninsalnUluaidunsd
(Spectroscopy in Organic Chemistry)
NWBINgEdINTUTNLAL

(English for Chemists)
wnilefiun3ddugs

(Advanced Inorganic Chemistry)
Tpdssiaztalised

(Nuclear and Radiochemistry)
wildiavesansluanalvg

(Physical Chemistry of Macromolecules)
mﬁ%mawﬁsﬂ"’ugq

(Advanced Analytical Chemistry)
L%ﬂﬁﬂLﬂﬁlWﬂ?%ﬂQdLLazﬂﬁ‘Ui%qmﬁ

(Advanced Electrochemical Techniques and Applications)

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(0-6-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



513 441

513471

513 314

513 324

513 355

513 363

513 364

513 365

513 366

513 367

513 368

513412

513413

513 414

513 415

513 416

513 417

39

inilveslushy

(Protein Chemistry)
FEUUNTIANIANINLUGREIMNTTY
(Quality Management System in Industry)

(2) ngudvngden Fwulitesnii 13 wiiefn Usenaume
Fsannsadendnunednlunguindsiuidenls

wilefiunsdlunuanavingsy

(Inorganic Chemistry in Industrial Applications)

WinAANIINIEALaZARTLANEImaasUILY

(Physical and Chemical Concepts in Nanoscience)

wflvnaenitugiy

(Fundamental Medicinal Chemistry)

ﬁugmmsaauiwmmam%

(Fundamental Scientific Teaching)

wnildosiulunseysndaaunssy

(Introduction to Chemistry in Art Conservation)

nMyiesmaailuniseysndRaunssulasusanmeTuus sy

(Chemical Analysis in Art and Heritage Conservation)

wilifosdudmiueiosdens

(Basic Chemistry for Cosmetic)

wnilludsseus

(Chemistry in Things Around)

NSYTNTTINYENIuALl

(Integration of Chemistry Skills)

UftRnaindotunidtuas

(Advanced Inorganic Chemistry Laboratory)

AlaMsEeULTessiEiend

(X-ray Diffraction Technique)

WrTadeUdnvrdSUaITUSTNOURTUNSY

(Characterization Methods for Inorganic Compounds)

Tanuly

(Nanomaterials)

NsLsAUATE I UUTIo NG

(Heterogeneous Catalysis)

WHlvaMILaENITUTEENA

(Glass Chemistry and Applications)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(1-3-2)

2(2-0-4)

1(1-0-2)

2(1-2-3)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



513423

513 424

513425

513 426

513 427

513 428

513 429

513 433

513 434

513 435

513 436

513 437

513 442

513 443

513 444

513 451

513452

513 453

40

Yaumansiadiuaznalaad

(Chemical Kinetics and Mechanisms)
QuUUNAAIERSLAL

(Chemical Thermodynamics)
wiflatindougs

(Advanced Electrochemistry)
awnlnsalnUluadndsa
(Spectroscopy in Physical Chemistry)
Tanwodios

(Polymer Materials)
wlullpdndidecdiu

(Basic Nanophotonics)
wuudnaessgauluananiuall
(Chemical Molecular Modeling)
NMTIATIEINNAATIvRITanTou

(Chemical Analysis of Complex Materials)

MFATIEiLATvefiuR
(Chemical Analysis of Surface)
MFasEiaaivesi
(Chemical Analysis of Water)
uinnssulunuimsginisiva
(Innovation in Flow Analysis)
NS ENAIDETlUATIAS 1T

(Sample Preparation in Analytical Chemistry)

LATLTEITINYN
(Physiological Chemistry)
wialulagvaaoulel
(Enzyme Technology)
Fpdvodlnyumans
(Biochemistry of Nutrition)
INTFUATIEAMUATDUNTE

(Synthetic Methods in Organic Chemistry)

VAT DUNSHVDINANN UNTITUIR

(Organic Chemistry of Natural Products)

M3l NseTeeauIInS
(Asymmetric Catalysis)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(1-3-2)

2(2-0-4)

2(1-3-2)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)



41

513461  MANMINNIINIALNENSUIIUTANTTY 2(1-3-2)
(Principle of Business and Innovative Products)

513462  NSIANNSUAZENENEAAINNIIALAL 2(2-0-4)
(Chemistry Knowledge Management and Outreach)

513472 AgadkarNSUTEENA 3(2-2-5)
(Color Chemistry and Applications)

513473 adifufayy 2(2-0-4)
(Chemistry and the Arts)

513 474  iwsziludfmivemans 2(2-0-4)

(Analytical Chemistry in Forensic Science)
513475  Lpdlwedlues 3(3-0-6)
(Polymer Chemistry)

513481  3esdmamzniaaieduni 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)

513482  3esdmanizniaaiiodunie 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry II)

513483  3asdmanzuaiiilaca 2(2-0-4)
(Selected Topics in Physical Chemistry)

513484  3aadn@mznuaiiiasIsi 2(2-0-4)

(Selected Topics in Analytical Chemistry)

513485  \Sesfmanienadaadl 2(2-0-4)
(Selected Topics in Biochemistry)

513486  Zosdmangnnunisunsd 2(2-0-4)
(Selected Topics in Organic Chemistry)

3. nuandvaenEs  Inuldtesnin 6 wiedn
Tdond@nwldnnmnneinlussiuliyyeiidaaeuluumingdudauins
viosedyvesantudy 4 Aldunnufureuanaugnssunisusesinnginemans &
thAnwidondnmneinluividenvemnaiviamzazdeahlufnmssiuiadsvomn
sedvhiArnaneiuemnivianyie Wensedeudeulunisdndanisng

wnewn - Matunbeislusdagnuaninlidudusngiasweniumheinseivla
el Wiinsasawuainldla
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WNUATSANYMENgATENUN IV AL

N 1 AansAneN 1

WA Fosredw JIUURUBAN
(U-Y-1)
SU101 AadzAauinsg 3(3-0-6)
SU201 Mwangwlugamavia 3(2-2-5)
511101 | unaaad 1 3(3-0-6)
512101 | F¥dnevhly 3(3-0-6)
512102 | UftRn1s8inevihld 1(0-3-0)
513101 | wndivhly 1 3(3-0-6)
513103 | UftRnisiedivialy 1 1(0-3-0)
513 161 Ualanad 1(0-2-1)
FAUIIUIY 18
I 1 anannsdnend 2
WA Fosredw JIUURULAN
(U-Y-1)
SU102 AauInTas9asn 3(3-0-6)
SU202 MuSsnguiiiensieansuiuivd 3(2-2-5)
511102 | wpanad 2 3(3-0-6)
513102 | wndlvily 2 3(3-0-6)
513104 | UjiRnisiedivild 2 1(0-3-0)
514107 | FEndiugiu 4(4-0-8)
514108 | UftRnsiAnddugu 1(0-3-0)
...... Sydenmuanivdnwiily 3
32U 21
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WNUATSANYMENgATENUN IV AL

N 2 aansanef 1

WA Fosredw JIUURUBAN
(U-Y-1)
SU301 walosiug 3(3-0-6)
511 204 ARRFERIEmsutniALl 2(2-0-4)
513 221 LAWANS 1 3(3-0-6)
513223 | UfURnsedna@da 1 1(0-3-0)
513 231 LAIALATIEN 2(2-0-4)
513233 | Yfunisieiiasien 1(0-3-0)
513 251 LARBUNIY 1 3(3-0-6)
513253 | U§URn1sAdunsd 1 1(0-3-0)
513 291 winuANUUansY 2(2-0-4)
...... Fudonnaivdnwily 3
FAUIIUIY 21
Ui 2 aansfnedi 2
v o q F1UURULAN
WA ¥93187391
(U-Y-1)

SU203 Minvrnsdeasegnaseasse 3(3-0-6)
Su401 Punduffusenaunisiduirdeudieuinnssu 3(3-0-6)
513222 | wal¥idfa 2 3(3-0-6)
513 232 awalnsalnUluwalinszu 2(2-0-4)
513234 | YfdnisawalnsalnUlueiitiesen 1(0-3-0)
513252 | 1adldun3d 2 3(3-0-6)
513254 | YfuRnsiadidunsd 2 1(0-3-0)
513 261 nannsmsauninsalnd 3(3-0-6)
515 206 aaaﬁumumm‘uuﬂmu 2(1-2-3)

32UAUIU 21




a4

WNUATSANYMENgATENUN IV AL

N 3 aransanen 1

WA Fosredw JIUURUBAN
(U-Y-1)
Su402 UINNIIUULAZNTOONUUY 3(3-0-6)
513 311 Lpdlatdun3d 1 3(3-0-6)
513323 | UfUinisindliidda 2 1(0-3-0)
513 331 willniuazimeianisienluaiiiasei 3(3-0-6)
513333 | Ufuinsailliihuazmeianisuenluad 1(0-3-0)
AN
513341 | ¥l 4(4-0-8)
513343 | U§URn1sTwAl 1(0-3-0)
...... BLAIGRRIGE] 3
32U 19
Ui 3 aansfnedi 2
IWEIV Fosre3an UIUAUBAR
(U-Y-1)
513312 | iadletunse 2 3(3-0-6)
513313 | UfjURnisndietiunid 1(0-3-0)
513 361 wialulagasaumeluipdl 1(0-3-0)
...... ITIRuEnlUmNAIBILANE 7
...... I NFONIUNLINIV AN 6
...... A Ua0NLES 3
FAUIIUIY 21
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WNUATSANYMENgATENUN IV AL

N 4 aansaned 1

v o o - MUIUNU2YARN
SHEIY | Y5187
(U-Y-u)
513491 | duuu 1(0-2-1)
...... A NANIUNLIAIV AN 4
SAUIIUIU 5
N 4 aransanen 2
v oa o - FTUIUNUIYAN
SWEIY1 | Y5189
(U-Y-u)
513 493 | lAs991uiqY 2(0-4-2)
...... A NAN I UNLINIV AN 3
SUIUIU 5




513 101

513 102

513 103

513 104

513 161

216

A9 UNYS18ABIEIVIIB LAY

wiialy 1 3(3-0-6)
(General Chemistry 1)

USunaudunius lassadeesnouuaraudfivedsnnunisnesis wussadl wia
SRNGN QUUNAFNANT

Stoichiometry. Atomic structures and properties of the elements in the

periodic table. Chemical bonding. Gases. Solids. Thermodynamics.

wafinaly 2 3(3-0-6)
(General Chemistry )
Ayfaduriou : 513 101 ATyl 1

YpuvaIaraNTara1Y aunawil nIe-lua Wl saueaniiedl wildun3d
o

Liquids and solutions. Chemical equilibrium. Acid-base. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

Uftiansadiialy 1 1(0-3-0)

(General Chemistry Laboratory 1)

Sdadunew : 513 101 wiivly 1 wieenadeundeusulidesnin 10 dUav
nMsnnaesRiaenndostuionilusieiun 513 101 wilvly 1

Experiments related to the contents in 513 101 General Chemistry I.

Ujtianisiaiinaly 2 1(0-3-0)
(General Chemistry Laboratory )
Fndadunew : 513 102 il 2 wieenadsundeusulidesnin 10 dUav
513 103 UfuAnsiadivialy 1
nsneaefidenadasiuiionilusieian 513 102 wilvild 2
Experiments related to the contents in 513 102 General Chemistry II.

Walaniadl 1(0-2-1)
(Exploration of Chemistry)

aadladesiulunisiianudmaailuvssgndldludiudng 9 was
nsanwgnulunirgnamngIy wagmhenuidy

finnsAnuuenaniud

Basic understanding on the applications of knowledge in various fields
of chemistry. Field trips to industrial sectors and research institutes.

Field trips required.



513 221

513 222

513 223

513 231

217

GEGHGE 3(3-0-6)
(Physical Chemistry 1)
AUsAuneu : 511 102 uARANH 2
513 102 ipilvild 2
wiauwaznguIatveunia guvnarans aunalail augainnia a1savaiy
willniuay Bdninslad
Gas and kinetic theory of gas. Thermodynamics. Chemical equilibrium.

Phase equilibrium. Solutions. Electrochemistry and electrolytes.

wiNEa 2 3(3-0-6)
(Physical Chemistry II)
F10sAuneu : 511 204 AdaAIARTAIRTUTINLAL
513 102 Lafivialy 2

NANAITNNNAAENTAIDUAL JUNITBLIDAILIDS TATIATI90YADYN FaUAIAAT
wiluaznalnuedl wefiiuiin nMIgeduuarnssuIunIUiiten ssuuaoaaoss

Principles of quantum mechanics. Schrodinger equations. Atomic
structures. Chemical kinetics and mechanisms. Surface chemistry. Adsorption

and catalytic processes. Colloidal systems.

UUAnsmiindda 1 1(0-3-0)
(Physical Chemistry Laboratory 1)
ITIRUnRU : 513 221 allAERa 1 wseorassunseniuldtounin 10 dUnu
nMsnnapsienndostuionilusiein 513 221 wililaa
Experiments related to the contents in 513 221 Physical Chemistry.

WRAATIEH 2(2-0-4)
(Analytical Chemistry)
Fgdadunion : 513 102 vl 2

wé’ﬂmiﬁugmmaamﬁ%mﬁsﬁ nwfUfATeINsAkaiua UfAse100nTatuy
wagsandu UgAse1n1aiinaisidsdounazyiseinisiinnenau n1suszend
Uffsorvaiflunsiinssidauiinu lnensanagnauuarnisiauams auga
wilszninavlalunisadasieiiinazaiy

Basic principles in analytical chemistry. Theory of acid-base, oxidation-
reduction, complex formation and precipitation reactions. Applications of the
above-outlined reactions in quantitative gravimetric and volumetric analysis.

Interface equilibria in solvent extraction.



513 232

513 233

513 234

513 251

218

awninsalnUluaditiasizi 2(2-0-4)
(Spectroscopy in Analytical Chemistry)
Adafuriou : 513 102 wailily 2
nanms inTesilowaznsuszendmaiiansdansthiloin wagitilaaunlng
wn3 vigeelsuniuarlealnsiues ezneulinaUnlnswniuaziondisdauninsiuns
Principles, instrumentation and applications of the following techniques:
ultraviolet and visible spectrometry, fluorometry and phosphorimetry, atomic

spectrometry and X-ray spectrometry.

UfuRnIsalidATIEn 1(0-3-0)
(Analytical Chemistry Laboratory )
Fyfaduriou : 513 104 UfURMaailY 2
513 231 WpdiiiAsnei wiseenasunseuiuldtesnit 10 dUansi

AnuAaaLAdeuluMTiAEd Melesgiteyaisaia in3edlouazimaia
TunisTesemdal3una nsnaaesisrfunisiesgiarsineisananounarnis
SoUsunmsTigonadestuiiiomlusedn 513 231 wnibiasest

Errors in chemical analysis. Statistical data analysis. Instrumentation and
techniques in quantitative chemical analysis. Experiments on chemical analysis
based on gravimetric and volumetric methods as related to the contents in
513 231 Analytical Chemistry.

UfuRnsauninsalnUluaiiinsien 1(0-3-0)
(Spectroscopy in Analytical Chemistry Laboratory)
Artiaduriou : 513 104 UjURmaiaiiily 2
513 232 awninsalntlueiiiaseit wsooassundeunulutesnin
10 &uansi )

mMsneaeniefuiTieTziuuusig 4 fidenadesiuilonlusedvn 513 232
awninsalntluweiiipszn

Experiments related to the contents in 513 232 Spectroscopy in
Analytical Chemistry.

LARBUN3IY 1 3(3-0-6)
(Organic Chemistry |)
Adadunion : 513 102 vl 2

wusziall 1Aseasne vyilandu audd Ujnseuwaznisduaneiansuseney
duvsd avilawndifiugiu uarmsinneineuleudy

Chemical bonding, structures, functional groups, properties, reactions
and syntheses of organic compounds. Basic stereochemistry and
conformational analysis.



513 252

513 253

513 254

513 261

219

LAdidunse 2 3(3-0-6)
(Organic Chemistry 1)
FUsAUneU : 513 251 Ladldun3g 1

ansmnandtulisenedl aslusanlessy weansuuulessy  a1susu
wshda ansdu Tundu sauffAsedideates aslulawmse nsmesiily lnd
TUSAU uazdin

Intermediates in organic reactions: carbocations, alpha-carbanions,
carbon radicals, carbenes, nitrenes and related reactions. Carbohydrates,
amino acids, peptides, proteins and lipids.

UfuRnIsLABun3d 1 1(0-3-0)
(Organic Chemistry Laboratory I)

a wa =

Jdafunion : 513 104 UftRnsaiiialy 2
513 251 RBUVIE 1 wiseraeundaudulivesnin 10 dUami
nsnaaefsafumaiansuenuagnsiarsliuignd Uiiseaduves
asusznavazanfnuazerlsun@n
Experiments on separation and purification techniques. Chemical
reactions of aliphatic and aromatic compounds.

UuANsIANdun3d 2 1(0-3-0)
(Organic Chemistry Laboratory II)
taRunew : 513 253 UJURNI5ANEUNSY 1
513 252 1adiduvid 2 Wiieenaseundauiulidesnin 10 da
mMsvaassiiigatesiunsdaaesiansdunidlasendonsiasuunasmy
HeAdu
Experiments on organic synthesis concerning functional group

interconversion.

nann1smsauninsalnt 3(3-0-6)
(Principle of Spectroscopy)
AdsAuneu - 513 251 1adidunsy 1
awnlnsalnlvesezneuuazluana dns1hilaan-3d0a dunsisn sy
wazihmdesuunuanislowuudaninsalnlvesssuuluiana wazuuaaunlnswes
Spectroscopy of atoms and molecules. Ultraviolet-visible, infrared,
Raman, and nuclear magnetic resonance spectroscopies of molecular systems.

Mass spectrometry.



513 291

513 311

513 312

513 313

220

winuauUasnde 2(2-0-4)
(Chemical Safety)
Judafuion : 513 101 1ASiIY 1
MssuunUssnuagnisineainaisiafifidussuuiierduialan tenans
foyanuvasads msdaiu msvmsanuidsddunsihouivasiaiidunse
nstestudunsng gunsailioafudiuyana n1snauldiuganidu N1sian1svends
maiadl Msvuds nyineuazdetiduvedlnefietestuanuvasndsanaisiadl
Globally Harmonized System of Classification and Labelling of Chemicals
(GHS). Safety Data Sheet (SDS). Storage. Risk management and hazard
prevention. Personal protective equipment. Emergency responses. Chemicals
waste disposal. Transportation. Thai’s law and regulations compliance for

chemical safety.

wilatiunsd 1 3(3-0-6)
(Inorganic Chemistry 1)
Adadunion : 513 102 vl 2
lassaisernay A13195 M LarauTRUeds1s WussAll auuInsuasneeingy
lassaiemdnlonatin lasasiwedlavelasnnuuauna sy wilvass g lungunan
Atomic structures. The periodic table and properties of elements.
Chemical bonding. Symmetry and point groups. Structures of ionic crystals.
Structures of metals and the energy band theory. Chemistry of the main group
elements.

wilatiunsd 2 3(3-0-6)
(Inorganic Chemistry 1)
sAuAeU : 513 311 adlatiunie 1
lassasawaznisiinlolyiuesvesansusznaulaoosiudu nguiauiundn
nouiaunaunus audiviswimanuazainasudianvsedind wallansazane naln
YaaUAsenetiunid
Structures and isomerism of coordination compounds. The crystal field
theory. The ligand field theory. Magnetic properties and electronic spectra.
Chemistry of solutions. Mechanisms of inorganic reactions.

UfjuRnisiaiiatiunid 1(0-3-0)
(Inorganic Chemistry Laboratory)
Jdafurion : 513 104 UftRnsiaiiialy 2
513 312 \ailefiuvid 2 wiseonassunsennulidesnin 10 dUnu

nsneassiidenadsstuiiionlusieiv 513 311 wilodun3d 1 uas 513 312
wilelunsd 2

Experiments related to the contents in 513 311 Inorganic Chemistry | and
513 312 Inorganic Chemistry II.



513 314

513 323

513 324

513 331

221

wilatiun3dlusugnamnssy 2(2-0-4)
(Inorganic Chemistry in Industrial Applications)
Fadunew : 513 102 iy 2 )
ansUsenevelurssiieitestuadidin 1 inde nse-wa Siives uia
wilvesansusznouidsdou Wuselaeeshunlaniaud asusenaulsdouiiny
Tunszuaumssng 4 183daidin nMsUszendlusugnamnssy
Inorganic substances involving with oganisms. Water. Salts. Acid-
base. Buffers. Gases. Coordination chemistry. Coordinate covalent bond.
Coordination compounds found in life processes. Applications in industry.

UUAnseiinEda 2 1(0-3-0)
(Physical Chemistry Laboratory II)
UsAUnBY : 513 222 LaliWana 2
513 261 vanmsmsadninsalnt
nsnaassiidenadesiuiiionlusiednn 513 222 1aiiTlaRa 2 way 513 361
nanmsnsaninsalnd
Experiments related to the contents in 513 222 Physical Chemistry Il and

513 261 Principles of Spectroscopy.

LURAANIINIEANLAZIAN lUAINIAERTUILY 2(2-0-4)
(Physical and Chemical Concepts in Nanoscience)
JUsAuneY : * 513 222 alwdna 2

* 9IUTYUNTBUAU

513 261 wannisnsatuninsalnt

Nudin WouTinasvesTaguilu Faensirin MEIPALTRNAEUTEEE LN
Fnou Sailndnouvesius nasnudamisimeudninou viinvedlassadieuily
audRnsaandulaznsiUdaasesiaguily Wuudnaemnamansaieudy

Surface-to-volume ratio of nanomaterials. Confinement regimes. de

e

Broglie wavelength. Exciton. Exciton Bohr radius. Exciton binding energy. Types
of nanostructures. Absorption and emission properties of nanomaterials.
Quantum mechanical model.

wdlnduazwaianisuenlulailasizi 3(3-0-6)
(Electrochemistry and Separation Techniques in Analytical Chemistry)
UIAUNeU : 513 231 LAdASI

Whaszimaadlihuszianda q aeudnlawns Inmudlewwns alawns
wardlannsunsiwns Lauwnuuaswazuatinelsiums wiauazdnialasuilnnsi
MMTAATIZATIANSOU

Electroanalytical methods: conductometry, potentiometry, coulometry
and electrogravimetry, voltammetry and amperometry. Gas and liquid
chromatography. Thermal analysis.



513 333

513 341

513 343
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Uuansialiluiuazimatianisuenluaiiinsizi 1(0-3-0)
(Electrochemistry and Separation Techniques in Analytical Chemistry
Laboratory)
daduieu : 513 233 YRURNsAIATIe
513 331 il azmaliansuenlueiilinset oS sunieuiu
laitlounan 10 dUn
MsMARBIAIUIR AL 9 Tidenndosiuienilusieden 513 331
willwihuazmadanisuenluniinsien
Experiments related to the contents in 513 331 Electrochemistry and

Separation Techniques in Analytical Chemistry.

YAl 4(4-0-8)
(Biochemistry)
Fdadurion : (1) 512 101 F¥dnehly
513 250 LATIBUVIFE
wie  (2)512 101 F3ne1vhly
513 251 vAZBUNIE 1
Tassafrauaznihvestaluana toulwiuagdmdanumans wunueads
LagN1IAIUAN MIAUSIwLazNIsuanoanvesdayavneiugnssy Wuglamnssy
Structures and functions of biomolecules. Enzymes and bioenergetics.
Metabolism and regulation. Storage and expression of genetic information.

Genetic engineering.

Ufian1s3auadl 1(0-3-0)
(Biochemistry Laboratory)
FwdeRuneu : (1) 513 255 UdRn1salduvsd
513 341 Fuall wioonassunsauiulitesnin 10 dam
wse  (2)513 254 UdRnsiaiiduns 2
513 341 Fuall wioonassunseuiulitdesnin 10 das
nsneaeidenadasiuidonilusiedn 513 361 Fuad

Experiments related to the contents in 513 341 Biochemistry.



513 344

513 351

513 352

513 353
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/N13ANBINSTAY 2(1-3-2)
(Methods in Biochemistry)
10IAUNDY : 513 341 LAl

513 343 YJURN5T1AL

nouiuazUUAn1siAsitestuiTnsuaziedesdofildlunisfnuiden
FIAL NN N1TIANTLALNITIATILATILENG NMTUTEIIENE MTIATIEYIkAY
maiisueteyaildannsmaass

Theories and practices related to methods and instrumentation used in
biochemical research. Isolation, manipulation and analysis of biomolecules.

Processing, analysis and presentation of the experimental data.

\nTiBunddduga 1 2(2-0-4)
(Advanced Organic Chemistry |)
sAUADU : 513 252 LALIBuUNSY 2

13037 Lovsouleloiwedty WlER arsfnansunsussaniieshdeuiizen
AslukAnlessuluutu-na1dda danveseanesa dames uazlulasiau uas
UfRseiieates amedloniinaznalnves§izer UfATeuvvamneslofiandiv
uazaweiloaundiln untin1sdiAsziluuaduLIng

Chirality. Atropisomerism. Topicity. Some reactive intermediates: non-
classical carbocations, phosphorus, sulfur and nitrogen ylides and related
reactions. Stereochemistry and reaction mechanisms. Stereoselective and

stereospecific reactions. Introduction to asymmetric synthesis.

\nfiBunSdtugs 2 2(2-0-4)
(Advanced Organic Chemistry Il)y
Adaduneu : 513 351 LATBUNSETUEA 1
n1sAnwInalnuesljisenaiidunidlaeiznisaauaansininazis
ANuduRuszrinalassadeduanuhlunisiinujisen nquiussiadl U3
Weslendn ATLTLEIUIENTOUNIE
Determination of organic reaction mechanisms using kinetic and non-
kinetics methods. Structure and reactivity relationships. Chemical bonding

DU 9
A3

theories. Pericyclic reactions. Organic photochemistry.

UftRnsafisunistugs 2(0-6-0)
(Advanced Organic Chemistry Laboratory)
wdsRuney : 513 254 UfURNswAIiBun3e 2
513 351 \nfiBunidtugs 1 vieenaiFoundontulitionndn 10
duam
mManeapaffuNsdunTEiansBund

Experiments on organic synthesis.



513 354

513 355

513 361
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anlnsalntluadidunsd 3(3-0-6)
(Spectroscopy in Organic Chemistry)
F109AUNDY : 513 252 1ARBUVSE 2
513 261 wann1snsaUnlnsalnd

nsUssendmaiadansililelan  Burlsnse  duedeswunuinslaiuud
awnnsalny wasiuaauninsueslunmsigadlassaiavesasusenaudunie

Application of ultraviolet, infrared, nuclear magnetic resonance
spectroscopy and mass spectrometry in structural elucidation of organic

compounds.

wnfimsgitugiu 2(2-0-4)
(Fundamental Medicinal Chemistry)
A10sAUnDU : 513 252 LALiBuUNSY 2
513 341 FuAdl

unthiAgfueiinise nszuIunsidouagiamnenainuAnaueengaain
81 WImHe0e karduUnIATETENINCULANG N1TRBNKUY MITHBATIEN kagnIs
WU m'i‘lJ'izLﬁquéwm%amwﬂmm mmﬁuﬁus‘iwdwimm%ﬂLLazqwéw’lq
Fanm adedu o MAefesarnsdanu

Introduction to medicinal chemistry. Process of drug research and
development from concepts to market. Drug targets and molecular
interactions. Drug design, syntheses and development. Biological activity

evaluation. Structure-activity relationships. Related topics and case studies.

wialulagansaunaluiadl 1(0-3-0)
(Information Technology in Chemistry)
nsduduuaznslsnvesteyauasdsdfirimaniilundetnesinmosuas
uteyase o |WMsdsiuavedniredmsudymnaail msuszgndldlusunsy
ddagulumaiiavedeyamandl
Searches and retrieval of chemical information and publications in
computer networks and databases. Simple numerical methods for chemistry

problems. Applications of program packages in data presentation.



513 362

513 363

513 364
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AMWIDINUEINRSULNLAL 1(0-3-0)
(English for Chemists)
Apfaduriou : SU202 mundsnguiiiensdeansuiuivd
MINeN1189nluN158IUNTANTITEINGIMIENTHAZUNAIINIVINITNILAL
MsdnausaINinIeinermans n1sdearsluiiuey nsdeusanune
Sianvselinduazanrunuadnsuy
English skills for reading scientific research papers and academic
materials in chemistry. Presenting scientific knowledge. Communication in

public. Writing e-mails and cover letters.

Nugrumsaeuinendans 2(2-0-4)
(Fundamental Scientific Teaching)

nEnn1ssunsaerivluaeinemaniuazadamans Nugiunguinis
Seu warnsiseuivesyed e laralazwifanisden addyyily
N1538UINEIAEAT NITILNUNITADUY N133ANITETBRTRUUAULa wuuld
wuudiaes waznuuldlgwidugiu msysanmsanuineremansuazazfudn
nseenuulazinatian1TInuazUseiiiung

Principle of teaching in science and mathematics. Learning theory and
human learning. Finding misconceptions and alternative conception.
Metacognition in science education. Lesson planning. Inquiry-based, model-
based, and problem-based learning. Integrative science teaching and STEM
education. Assessment and evaluation planning and techniques.

wiidasfuluniseydnddaunssu 2(2-0-4)
(Introduction to Chemistry in Art Conservation)
Adiafuniou : 513 102 Lafivly 2

sAUsENaUMAAll Wuse TassadauaznuandRvesaniltlunuialzuay
nseuing n1snrvreunmandtivesiandesiu UfATenalifiAeadesty
nszUINMSEeNan mmIenIenIn Tanmuasiaiivesiudals N15UseynAnIY
dlaftugrumaniluniadentdian woeidnislunisanuinuuazeyintaiy
faunssudosulnesdidmdnnismeaiesssuluduanudfuls msdounduls
ANDIIY WAZAIINAIENTL

Chemical composition, bonding, structure and properties of materials

used in works of art and in conservation. Basic measurements and testing of
material properties. Chemical reactions involved in physical, biological and
chemical degradation processes. Application of fundamental understanding of
chemistry in material and method selection in preservation and conservation
of works of art with regard to ethical principles in terms of compatibility,

reversibility, authenticity, and aesthetics.



513 365

513 366

513 367

513 368
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n5aRTzmaaiilun1saysneRaunssunazusannIeInus Iy 2(1-3-2)
(Chemical Analysis in Art and Heritage Conservation)
wdsdunau : 513 261 nannsnsanlnsalnd
MANNITHaENSUTEYNAMALANITIATIEINIAATIUNIATIvER UAME N WalE
yastanluaunssunazusanmeiamusssy wmedansiesginlivhatedegis
uarivhaneiiodns maduiiodns mawieusiegs mMsUszgndmadiannsaiun
Insalnl naesgansiatluazlasuilyn N7 NMINAABULANIZYN NITHATIET
Uinamazaunm UfRnmsiiiedes
Principles and applications of chemical analytical techniques in the
characterization of works of art and cultural heritage. Non-invasive and
invasive analytical techniques. Sampling. Sample preparation. Applications
of spectroscopic, microscopy and chromatographic techniques. Spot analysis.

Qualitative and quantitative analysis. Related laboratory exercises.

wiidosdudmduniasdrans 2(2-0-4)
(Basic Chemistry for Cosmetic)
Frdafunion : 513 102 wilvhly 2
arudifosuinfuaiiniosdon asalildluedosdens udnnisma
ilAgaTeafunsaemSuadesdiens nandusisssurainldlundiesdiens
ansalidunselundosdians
Introduction to cosmetic chemistry.  Chemical substances in
cosmetics. Chemistry principles in cosmetic formulation. Natural products in

cosmetics. Toxic chemicals in cosmetics.

wniTludesauda 1(1-0-2)
(Chemistry in Things Around)

[
&

wdenuraulalumaeinnuludsseudidiseu Mugiunazn1sUseynanig
willwideauls
Interesting topics in chemistry in things around learners. Foundations

and applications of chemistry in the interesting topics.

N13YIAUINTTNYENILAL 2(1-2-3)
(Integration of Chemistry Skills)

MinwguazMsinNuaail nsldinvemaaiiluauavigsig o

Skills and practices in chemistry. The use of chemistry skills in

various fields



513 411

513 412

513 413

513 414
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infiafuvddiugs 2(2-0-4)
(Advanced Inorganic Chemistry)
FwTeAuneu : 513 312 Laflaliumid 2

wivesa1sUsenaveaiunluiadn Isn1snsadninsalnUlunisigau
1A59a519v9a15UsTNOUatUNTE

Chemistry of organometallic compounds. Spectroscopic methods for
structural elucidation of inorganic compounds.

UftAnsafiafiunidtugs 1(0-3-0)
(Advanced Inorganic Chemistry Laboratory)
taduneu : 513 313 YjUansniletiunsg
513 411 nfofuridtugs vidpennSeunioudulsitiosnd 10
Gi[uM
nsnanesiidonadesiuilonlusein 513 411 wnfleduvddiugs
Experiments related to the contents in 513 411 Advanced Inorganic

Chemistry.

mAdiansiaguuYasssdiond 2(2-0-4)
(X-ray Diffraction Technique)
dsAuneU ; 513 311 wadlollunsy 1

_ Msuanuazn1snsainddiend aiunadunisuiiasnisganaussd win nns
Weauuvesdediendlaonin n15ilAsIedidied1nlsnaAiAnIsIAeILUUTDS
$sddnd malinnwinazudanateyasunmadsivuvesiadiondiildainnismaans
NsUsEENAlLIIdY

Production and detection of X-rays. Emission and absorption spectra.

Crystals. Diffraction of X-ray by crystals. Sample analysis using of X-ray
diffraction technique. Analysis and interpretation of X-ray diffraction data.
Applications in research.

Fonsrvdeuanuvazdusuansusenavaiunid 2(2-0-4)
(Characterization Methods for Inorganic Compounds)
JndeAuney : 513 311 adlefiunse 1

‘wé’ﬂmiﬁugmﬁummim’maaué’ﬂwmz Usslnnvuesarsusenevaiunsd

o

fumeunisnsrndeudnumy n1snsIvaeudnumein | lngasouaqy aades
wuntuAnislakuuganingalnd unsusaaUninsalnt aliwawudaUninsalny
watiasediend nsldndesganssmisiannsou uazn1TIATIEINIIAINTEY

Basic principles of characterization. Types of inorganic compounds.
Characterization procedures. Characterization techniques including nuclear
magnetic resonance spectroscopy, infrared spectroscopy, luminescence

spectroscopy, X-ray techniques, electron microscopy, and thermal analysis.



513 415

513 416

513 417

513 421
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Taqualy 2(2-0-4)
(Nanomaterials)
FUsRUneY : 513 311 tallofiuvid 1
wse 513 314 wpdletuvisdlusugaaivinssy
N3FUATILIUATNITNTIFDUAN B VRITAAUILY N15UTBENG HANTENUVBY
Samunlusienyuduazduinden
Synthesis and characterization of nanomaterials. Applications. The
impacts of nanomaterials on humans and the environment.

NSt RsewuuIIsHug 2(2-0-4)
(Heterogeneous Catalysis)
AdsAuneu : 513 311 Ladletunid 1

ndnmadesiureamasajasen N3RATULALAAUAIENT N1THUATIE LAY
N3RTIAARUAN YL VRIA NI AT WUUTIoNUG Uaznsusvend

Basic principles of catalysts. Adsorption and kinetics. Synthesis and
characterization of heterogeneous catalysis. Applications.

wilvauiouaznisussend 2(2-0-4)
(Glass Chemistry and Applications)
AUsAUNeY : 513 312 Lpdloflunsd 2

WAILAEBIAUTENOUYDILAD TUATDILATY NTEUIUNITAUATIZHLAD AT
Uszgniuazimaluladifeatuui

Glass and glass compositions. Types of glass. Synthetic processes of
glass. Applications and glass technology.

fndusuaziadised 2(2-0-4)
(Nuclear and Radiochemistry)
ndeRuneY : 513 221 wailada 1

YUAVDITIETNARES N1TEA18AIUIANTANTUNTIA SURTATEITEWINNSSE
Tuedusiuaans n1nsiauasnsinUsunsea dunsieanieduasnsussyndans
AutiunSdnILAL

Types of nuclear radiation. Decays of radioactive materials. Interaction
between nuclear radiation and matters. Detection and measurement of
radiation. Radiation hazard and applications of radioactive materials in

chemistry.



513 422

513 423

513 424
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wilnafavasasluanalg 2(2-0-4)
(Physical Chemistry of Macromolecules)
Uafuneu : 513 222 Lailfldra 2
guunaranikazaunavesasiaanalvgluaisazany aumIansves
Uisemsduasizviansiuanalng anuduiusseninlasaiimaeniivasauda
maMennvesastuanatry nsussyndanstuanalvgludiiaussdniu
Thermodynamics and equilibrium of macromolecules in solutions.
Kinetics of macromolecular syntheses. Relationships between chemical
structures and physical properties of macromolecules. Applications of

macromolecules in everyday life.

vauAgasaduaznalnad 3(3-0-6)
(Chemical Kinetics and Mechanisms)
Fwdsfuneu : 513 222 1ailildEda 2

n0dn31ve9UAse AT ITN1INARBINIIAIUIAUAIEASLAT BNTNAVOY
gamaiisednsnivesuizen quivesdusuivesjisen  vgufvesufisen

9 Y
a

gilluanans nszuIuNITYRtRERaNLALILIRfadaTy U Asenluasazaty U isend
Tifse UfiseiiasinstazunsenailiBauas
Rate laws of chemical reactions. Experimental methods in chemical

&

kinetics. The effect of temperature on reaction rates. Theory of reaction rates.
Theory of unimolecular reaction. Reactions of atoms and free radicals. Reactions
in solution. Catalytic reactions. Fast reactions and photochemical reactions.

QUUNAAEASLAL 3(3-0-6)
(Chemical Thermodynamics)
AnUsRUneY : 513 221 wailafa 1
N VDIQUVNAMIANT AUAAVDILIAITIALETALALATI N1TUTTYNATBUANNS
gruvwamand syuuiiiertuduusdumudn ssuunateesduseneu dndiniiias
autAsuilesanluanddos woniifuazusundouliiiveusad gammamansada
Laws of thermodynamics. Equilibria of real gases and non-ideal solutions.
Applications of thermodynamic data. System of intensive variables. Multi-
component systems. Chemical potential and other partial molar properties.

Activity and electromotive force of cells. Statistical thermodynamics.



513 425

513 426

513 427
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il Tuge 3(3-0-6)

(Advanced Electrochemistry)

Aaa o

deRuneu : 513 221 wllafa 1

dunINseITENINglosaulariInazaly sunIA3EIITINgleauLAYNS
yugdloosuluasazais nquivemihdudaszninedianinsadudianinslad naln
nstemdidneseudunthduda wadaildlunsfnuuiitendidninge ns
Uszgnapillnlilugeaivnssuad

Interaction between ions and solvents. Interaction between ions and ion
transport in solutions. Theory of interface between an electrode and
electrolytes. Mechanism of electron transfer across the interface. Techniques
for the study of reactions at the electrode. Applications of electrochemistry in

chemical industry.

awninsalnUluaiidadna 3(3-0-6)
(Spectroscopy in Physical Chemistry)
dsAuneu : 513 261 nannsnsaUnlnsalnd

awninsalndvesmsdunaznsvsuvesluiana NsUssgnAannAsLaY Y]
ngulumsiiasgsianniuainnisduvestuiana lnssaiiedidnnseuveseynon
M dsudydnualineuwnuaniizveseznen nladiannsouaiunlnsalnUues
ognon MaLdsudydnuvalimesunuannzvesluana ngnisidendmiunsasy
dnnyeesdianaseu suasnservesiuedesalu  wellawadluilnedsiun
winLslswuuganinsalnd

Vibrational and rotational spectroscopy. Applications of symmetry and
group theory to the analysis of vibrational spectra. Electronic structures of
atoms. Term symbols and atomic states. Atomic photoelectron spectroscopy.
Term symbols and molecular states. Selection rules for electronic transition.
Interactions of nuclear spins. Pulse techniques in nuclear magnetic resonance
spectroscopy.

Taawaduas 2(2-0-4)
(Polymer Materials)
Avdeduneu : 513 222 Lailildda 2
mwdidesduiisifunediues auantimaaiiuaznisnnvenediues
navadeUNedlle NeAlweiigesaaton1sTanm wedleinoulndn nsuszgnd
wodkuaslususng 9 nszvumsnaanedweslugnaivnssy Jninsvemediues
General introduction of polymers. Chemical and physical properties of
polymers. Polymer testing. Biodegradable polymers. Polymer composites.
Uses of polymers in various applications. Polymer processing in industry.
Polymer life cycle.



513 428

513 429

513 431
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ululnladndidasdu 2(2-0-4)
(Basic Nanophotonics)
sAunew: 513 261 nannsnsaUnlnsalnd

aunauiluvedlaneziinszna aunisuundiiag weosinanatauowslaiuud
ﬂﬂimUﬂmL%@%LWawmamauwImLuwﬁ nsuinvesaunutmanlninidesann
LD SLNANATANDULTLFUUUD WaaNoUlNAITABULALNITAINIUNAIITY
wostWanulsudsmuanlnsalnd ululwleadndlulvariwas n1sUsuwaInt
Aduwimdnlniiuaznisaemuy msshwilsalaslnlnmexsa

Noble metal nanoparticles. Maxwell’s equation. Surface plasmon
resonances. Controlling of surface plasmon resonance. Electromagnetic field
enhancement from surface plasmon resonance. Plasmon polariton and
transportation  of energy. Surface-enhanced Raman  spectroscopy.
Nanophotonics in solar cell. Wavefront manipulations of electromagnetic wave
and invisibility. Photothermal therapy.

KUUINABITEAULULANANIULAL 2(2-0-4)
(Chemical Molecular Modeling)
ndsdunew: 513 222 wilwara 2

LLU’JG@ILLUUR?’]@EN%@TUIEJL@Q@ NaFaAssEAULILENS auINLTY mATANTITYN
lassaieiiangn nsAwIunssuszauliianawazaudivesluananismalinnig
naransszavlaiana nsAulagiiieuiisiauazueudivlenislusunsy
ADUNIADTNILAL]

Concepts in molecular modeling. Molecular mechanics. Force fields.
Geometry optimization techniques. Calculations of molecular energy and
properties of molecules using molecular mechanics techniques. Semi-

empirical and ab initio calculations using computational chemistry software.

iniAinTeitugs 2(2-0-4)
(Advanced Analytical Chemistry)
UsRUneuY : 513 331 wnlllWihuazimaianisuenluaiiessi

LA UNnILAIuesIe wAlasw lngaseuaqunadawialasuilnns il
Auvuwuaatyningiuny wazdaialasuilunsiddvusaaiynlagiuns
wuiiusaannsiund Tasulnnsfiuuuanidasulesou gesriiidangde
lasulnns il pziian3dianivsinadauaznisuszynd

Elemental mass spectrometry. Hyphenated techniques: gas
chromatography-mass  spectrometry and liquid chromatography-mass
spectrometry. Tandem mass spectrometry. lon exchange chromatography.
Supercritical fluid chromatography. Capillary electrophoresis and applications.



513 432

513 433

513 434
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wadaafilufdugeuaznasysgnd 2(2-0-4)

(Advanced Electrochemical Techniques and Applications)

dsAuneu - 513 331 il uazmadanisuenluaininszi
n1satAT1gilaeitansuls duinaudaiunlinsalnUidaiailo i

anlnsdidninsiadl Fenevinodovdnvesaaumaniiaiiaznisisesujisen

ANUAATYVDINANY NI U Ussnveatadiieinas L%aév?iyal,wﬁ&a;a%w
Stripping  analysis.  Electrochemical — impedance  spectroscopy.

Spectroelectro chemistry. Kinetic and catalytic methods of analysis. Importance

of energy. Renewable energy. Types of fuel cell. Microbial fuel cell.

n3IATIzIMaLAlivasiandedou 2(1-3-2)
(Chemical Analysis of Complex Materials)
FsAuneu : 513 331 wdliiuazmatianisuenluaiiinsizi
513 333 Ufuinsaillniuazwelianisuenlueiiasesy

N3zUIUNIIMIAIRRUAINTUTYnINILARILATIZY N1SATMUATDULYAT D
Uayvn Msdusiegne N19nsEufIeg WEmMTUNMTIATIER NMSIEENTTIATIELAL
nsUszilunadeya m'ﬁmaaﬁmﬁzﬁ@f’;ashwfmqmammiuLLaz?ﬁLL’mé’au

The process of problem solving in chemical analysis: defining the
problem, sampling, sample pretreatment, selecting an analytical procedure
and evaluation of the analytical data. Laboratory practices on industrial and

environmental samples.

mMsamssimanivesiuiia 2(2-0-4)
(Chemical Analysis of Surface)
AsAuneu : 513 331 wdlliiuazmaiinnsuenluaiinsyi
nsiasIzvesdUsznouninafivesiiuia Tnsaseuaqu nadalie
diannsouauninsalnd didnmseulnsululaseurladauaviaiauniilossou
wuaatUnlnsiuns lnafavisadlivtuaiunlnsunitagiaiwosoziuatuduanii
AdwfianatauuuaanIngund msAnudnuuzesiuiifiendesqansse
BANATOULUUNTIANTIA
Chemical analysis of the surface: photoelectron spectroscopy, electron
probe microanalysis and secondary ion mass spectrometry, glow discharge
emission spectrometry and laser ablation inductively coupled plasma mass

spectrometry. Study of surface structures by scanning electron microscopy.



513 435

513 436

513 437
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nMsAmszinaaiivesin 2(1-3-2)
(Chemical Analysis of Water)
Asduneu : 513 232 awalnsalnUluaininszn

vide 513 235 wadednseiiviuailunugaamnssy

psfUsznouiugumaaiiveniuazinde Snvarveniidowazarsuniteu
‘1/1’1&LﬂﬁiuﬁwLﬁamﬂmﬂqmammimmzLﬂ‘tymﬂ'ﬁ'ﬁu Lﬂ%a&ﬁa’?Lﬂ'ﬁ’wﬁﬂmmwﬁ’nmz
UjtRnsTAetes

finsfnwiuenaniud

Basic chemical compositions of water and wastewater. Wastewater
characteristics and chemical contaminations in wastewater from industrial and
agricultural sectors. Instruments for water quality analysis and related
practices.

Field trips required.

winnssuluanudnsiginislva 2(2-0-4)
(Innovation in Flow Analysis)
AUsRUneu : 513 232 anlnsalnUluaiiesnzi
weadansinaillusueiiiinge lngasounqulnaduiaadu fiaudea
duantu lausalna aunsaimsluavwinluaseu gunsainisinaeidunseaivias
nsuszend
Flow-based techniques used in chemical analysis: flow injection analysis,
sequential injection analysis, hybrid flow analysis, microfluidic devices, paper-

based analytical devices and their applications.

nMsKseuAlaE19lULANIATIZR 2(2-0-4)
(Sample Preparation in Analytical Chemistry)
IsAuneu : 513 232 anlnsalnUluaitnsig

naLfufiegs nMaLfuinudedne vdnnisfiugiuresnisiiudiesig
Uszimvesnisania inallanisadauaznisussens

Sample collection. Sample preservation. Basic principles of sample

preparation. Types of extraction. Extraction techniques and their applications.



513 441

513 442

513 443
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LAdlvaslushu 2(2-0-4)
(Protein Chemistry)
ndsRUneY : 513 341 Al

Tassa$1e niifl uasundsinvedlusiu nswenliuiqvinaznisnsiaaey
anwauzvedlUsiu MsAnwIdunsisesenIelusiulasiunug auvnarmansias
saunamansveslusiu lassadsarudifannuuuitasslusiu Tsiuildide
Snquszasdlunsiesedt [siunaztoulesifldlugnaimnssy

Structures, functions and sources of proteins. Protein purification and
characterization. Studies of protein-ligand interaction, thermodynamics and
kinetics in proteins. Three-dimensional structures from protein models.

Proteins for analytical purposes. Industrial proteins and enzymes.

LALYIHITINYN 3(3-0-6)
(Physiological Chemistry)
dsAuneu : 513 341 FuAl

wihiluaznalnnisvhanuvesasiadludaidia nalnvesnmsvudaiudedy
wad nalnnshauuazmuauvessesluularasdoussavlusziuluana wifly
JEUUUSTAAUNALaENISAIUANNITHAAIDBNUBIEY

Functions and mechanisms of chemicals in living organisms: mechanisms
of membrane transport, molecular basis of hormone and neurotransmitter
actions and regulations, chemistry in sensory systems and regulation of gene

expression.

wialulagvasaulaal 2(2-0-4)
(Enzyme Technology)
dsAuneu : 513 341 FuAdl

Tnssadsnaznifiveseulsy saunaransveneuledidosdiu nsuen
wulealliuians nmsnsaeules] unumvesgainlunisudneulefludignannssy
unumvewmnaluladfueaianauuazianssulusaulunisudneulsdaingadn
Uamn anudaensdy wasngleaderureinisldeuledaingatdn n1sussyndouled
TUgnaIMNITU NTUANIULAZNITNEAT

Structures and functions of enzymes. Basic enzyme kinetics. Enzyme
purification. Enzyme immobilization. Roles of microorganisms in large-scale
industrial production of enzymes. Roles of recombinant DNA technology and
protein engineering in microbial enzyme production. Problems, safety
concerns, and regulations of the use of microbial enzymes. Applications of

enzymes in industry, medicine and agriculture.



513 444

513 451

513 452

513 453
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Faadivadlnvuaans 2(2-0-4)
(Biochemistry of Nutrition)
dsAuneu : 513 341 YuAd 1

vannsmsdnailularuinisvesuywd wihiluaznalnnisiauvesiniiy
LAZKIEN NTIANIELATUINTUAEZ A YNEATUINTS

Biochemical principles of human nutrition. Functions and mechanisms

of vitamins and minerals. Assessment of nutritional status and malnutrition.

IBMsFuATIZININALDUNIY 2(2-0-4)
(Synthetic Methods in Organic Chemistry)
Jyadurieu : 513 252 indiBuniddugs 2
Bnsdrdglunisduasiziniaaiduniduagnisussendiianisaing
Tassadaluianaansdunididuden
Important methods of synthetic organic chemistry and their applications

to the construction of complicated organic molecules.

LANDUNITVDINANN IS ITUYIR 3(3-0-6)
(Organic Chemistry of Natural Products)
F109AUNDY : 513 252 1ARBUVSE 2

Wio 513 250 LANBUIE

mwizqmﬁ‘mé’ﬂmi‘maLﬂﬁiumiﬁﬂmaﬁﬂimauﬁLﬁmmuﬁﬁmﬁma
a15UsznNoU an1a0ss LMasiusYn dLnT0uR WASNAANAINULIUDATNVDY
98U wdnfusisssumAginedinm auduiudidsiiduasesives
AR IsTIHYIR Nsiigatilassasiadagiinmaniivagnignin

Applications of chemical principles in the studies of naturally occurring
compounds. Alkaloids, terpenoids, steroids and metabolites of microbes.
Natural products with biological activities. Biosynthetic relationships of natural

products. Structural elucidation by chemical and physical methods.

N1sseUfNSeT@aNNINT 2(2-0-4)

(Asymmetric Catalysis)

Jentadunio : 513 351 idBunIdtugs 1
AuATITlunsiRIALS U Asedmiumsdansgiwuuoauuing
Recent advances in the development of catalysts for asymmetric

syntheses.



513 461

513 462

513 471
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NANNIINNFINALATNANNUTUIANTTY 2(1-3-2)
(Principle of Business and Innovative Products)
Fgdaduniou : 513 100 wpivaly

wia 513 101 il 1

WAlUlAB LAz UINNTTUNINLAT NMTHAIUILAZESNNAAS MY LaZN1TNTIVEDY
ARATNHEN U9 wé'ﬂmﬁmqqsﬁmﬁaqéfu namanLdesdu N159ANTTINIYUYY
wazlilnan19gsna

Technology and innovation in chemistry. Product development and
invention. Quality inspection on the products. Introduction to business
principles and marketing. Community business management and business

model.

N13IANTHALAIINIAAININIUAL] 2(2-0-4)
(Chemistry Knowledge Management and Outreach)
dsAuneu : 513 222 adldidda 2
513 223 Y{URNseInETa 1
513 232 awnnsalnUluaiiaszi
513 234 YjUAnsannsalnUlueiinsizy
513 252 LALIBUmN3E 2
513 254 U URnsalauvsy 2
WUIAAKAZNTEUIUNITTANITAINS AUE1AYYBINITIANITAIIUS N3
IAN1IAUININAT N1TBBALUY NITINUNY LAZAITUTUIITANITNITAENEA
ANUINILAL
Concepts and processes of knowledge management. Values of
knowledge management. Chemistry knowledge management. Design,

planning, and management of chemistry outreach.

SEUUNNTIANITAMAIWILAEINNTIH 2(2-0-4)
(Quality Management System in Industry)
JrdsAuneu : 513 331 wdlliiuazmadansuenluaitnsgi
FEUUNITUTMITINIsAA InluaynsuuInsgiu bateale 9000, lotaale
14000 waz lowoale/lodd 17025 N19351UVDITLUUNITIANITAMAINAIG 9 N9
Usgiuganmluviosufiins nmsaeuiiisuieiosilouazinioaui
finsfnwiuenaniudl
Quality management system in ISO 9000 series, ISO 14000 and ISO/IEC
17025. Standards of various quality management systems. Quality assurance
in testing laboratories. Calibration of equipment and glassware.

Field trips required.



513 472

513 473

513 474
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wlllgeduazn1sUsEEna 3(2-2-5)
(Color Chemistry and Applications)
dsAuneu : 513 222 aliEda 2

JseTRuagimnsvesanslid niniugruduaiiuagnieninuesd ag
nsifind dumsisenserinuasiving dvilavigeaisawuduasoariaisaud dday
waransd n1sInnunsiinuesalsivg dlazesausznau n1TesuIenIsIAndLas
lassassluanalaenguiuseiiaudiazngulessiviaaluiana d0ausssuyi
uazn1sthlUldu ssddsznavvesdnitasulniiun ssuvdiuwas wnulnu Flod
wazN13Ing NsnanwasnITUTEENAlYE

A brief historical perspective of color. Physical and chemical principles
of color. Origin of color. Interaction of light with objects. Fluorescent and
phosphorescent color. Dyes and pigments. Classification of colorants. Colors
and their compositions. Description of color vision and molecular structure
via valence bond and molecular orbital theories. Natural dyes and
applications. Composition of paints and inks. Munsell, Pantone, Commission
Internationale de UEclairage (CIE) color systems and color measurement.
Production and application of colorants.

wifuAaus 2(2-0-4)
(Chemistry and the Arts)
nsdeulessevninuaiifuAavy indvesd audhniuaiivesddon dn uas
ssndng Yagiltlumedaus nfifuniseydnudaty suaseanansiailunufaus
Connection between chemistry and the arts. Chemistry of colors.
Chemical properties of dyes, paints and pigments. Materials used in arts.
Chemistry and art conservation. Chemical hazards in arts.

AT IZAIUTRINAENT 2(2-0-4)
(Analytical Chemistry in Forensic Science)
AdsAuneu : 513 331 walllniuazimedanisienluaiinsei
watdan15tAszRnaaliatedsnisauninsalnd lasurlnns il was
didnaseululasalnUdmsuiedramelidiinerians e1nazuoaneged au Ldule
wazu iwingsade winAuty ieyingiliila
Chemical analysis techniques using spectroscopy, chromatography and
electron microscopy for analysis of forensic samples including drugs, alcohol,
soil, fibers and glass, explosive residues, gunshot residues, and fire residues.



513 475

513 481

513 482

513 483

513 484

513 485
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inadues 3(3-0-6)
(Polymer Chemistry)
sAuneu ;513 221 waliEda 1
513 252 \A3BUNTE 2

555010 vl laseadne wavanURvesnediwes Uisuuasnisdunsien
wodies nanAmsinedwes weadauardslunisnsivdeudnuurvainedmesi
Wasuulasmutmidnluena Tassadomaaiiuazdugiuineluannzveuds
NsgoEaRIEuAZNISAMUYBINERLIBS N1TUTEENA

Nature, structure and properties of polymers. Polymerization reaction
and polymer synthesis. Techniques and methods for polymer characterization
according to their molecular weights, chemical structures and solid-state
morphology. Polymer degradation and stabilization. Applications.

Fasdnanzmaaiiefiunds 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry I)
UIAUNeU ; 513 312 Ladlellunse 2

Besihaulaludagtumaniiofuvid

Topics of current interest in inorganic chemistry.

Zasdanznaaiiofiunid 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry I1)
UIAUNBY : 513 312 iallafiunsd 2

Fesihaulalutiagdumaniiofunid

Topics of current interest in inorganic chemistry.

Sasdaniznaaliiaia 2(2-0-4)
(Selected Topics in Physical Chemistry)
TIAUNDU : 513 222 LAdilER] 2

Besihaulaluilagtumanifada

Topics of current interest in physical chemistry.

Sasdamznaaiiinei 2(2-0-4)
(Selected Topics in Analytical Chemistry)
FdeRunay : 513 331 willniuazinadanisuentuaiiiasie
Fesihaulalutiagdumaniiinse
Topics of current interest in analytical chemistry.

Fosdnanienieduadl 2(2-0-4)
(Selected Topics in Biochemistry)
daAuneU - 513 341 Fuad 1

Gesihalalutiagdumsduad

Topics of current interest in biochemistry.
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513 486 |309AALANENNNLATIDUNTE 2(2-0-4)

513 491

(Selected Topics in Organic Chemistry)
NTIRUNDU : 513 252 LaRldUN3Y 2
Sesiaulaludagdunaaiidunie

Topics of current interest in organic chemistry.

duuun 1(0-2-1)
(Seminar)
Feule : lneanuBuseyvasnIAIv LAl

dunnlumhdefiaulaludagtumani Tagldfuananiiureuainaiaise
nMse1uITasIseInermansuazunauIvnIsmaaiiiduniwdingy ans
wisudslugUuuunwsanguiitetiaue maihilinsussersnuideinenemans
finauaiduniudange

Seminar on topics of current interest in chemistry as approved by the
department. Reading scientific research papers and academic materials in
chemistry published in English. Preparation of presentation media in English.

Attending lectures in scientific research presented in English.

513 493 1AS99IUIY 2(0-4-2)

(Research Project)
Foula : Tnearudusenvesnaiviadl

Welumdeiivraulanaadl aeldniswuziivesennsdluaiaivnd ns
Waueanszdfyvoshiteitenuuiinanlunesingy

Research on topics of interest in chemistry under the supervision of

departmental staff. Oral presentation of research summary in English.
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