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3.1.6.1 A wenUAU (Prescribed course)
AL 500 wiluszendade iy
nderuney: Ul

3 (2-3-5)

nsAnumansiuaidunid wiledunied uasafiBdiEnd waruftRnisiinedes
e luiauuarUssgndldnisdunisunmg ndy Lnuns gravnIsunITnan uag
dawandou wadunumslunslduseAusnandusiuinnssill
(Us3818 2 Falaa UFTR 3 Halus Anwrdenues 5 9lus / dUnd)
CH 500

Prerequisite:  None

Modern Applied Chemistry 3 (2-3-5)

The study of subjects in organic chemistry, inorganic chemistry and physical
chemistry and laboratories corresponding to the topics to develop and applied in
medicals, pharmaceuticals, agricultures, production industrials, and environments. Its
application trend to fabricate the new innovation product.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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AL 510 wiATERUTEeNa 3 (2-3-5)
Adsfunew: Ay 210 AIAATIET MEEEUWIIALANULTIUTE TS
919138KSURAYOUNENGNS
Soulvin :  dwduinAnwanudviaiussgndun v waginAnwiuenaiviivn
waAn NMsAnuaTinsgififsdesiunsinseiidesina Tnsandensyuiu
mswavmafian1Tinsenidaadediofiddy wu luaiianduavezaeufinanins alnd
wuaaunlnsiue’ lasunlnnfladfolug ta3esiletinseiidsnnuiou ndesganssai
BLANATOURULARINTIA NdBIgansIAUBIanaTaULUUdewIU TIndunaTakazISn15m1aY
Tunsgesansinds n1sdes nswseufied1udesfunarn1snadouisnisinsz
UftRnsmasssuazmsUssendliinifnngiidaeiosdeluauiiieg
(Us387e 2 $las URUR 3 dalas Anwdnemuies 5 Falua / dUa)
CH 510 Applied Analytical Chemistry 3 (2-3-5)
Prerequisite:  CH 210 Analytical Chemistry or as approved by program committee
Quantitative analysis concept and theory, processes and instrumental
analytical techniques completed with the principles of molecular and atomic
spectroscopy, mass spectrometry, modern chromatographic techniques, thermal
analysis techniques, scanning electron microscopy and transmission electron
microscopy, processes of sample preparation, digestion and method validation, the
laboratory practices demonstrate application of the theory for each techniques.
(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
ALl 520 Fupliuszend 3 (3-0-6)
Jordadurew: au 320 Tuafidesiu Wieeuwhmumuiuseuves
91N TURAYOUNENENT
Soulvin . dwduinAnwandviedussgndue v wagidnAnwviuenaiviivn
NANNTANAYNITUAT Loadlarasrlsenauveeas Tiluiana touleduas 1a
woules] wpuedTuvesastiliiana nsmuUANILIUeATY asdodyanTinw malulad
M Ingluanalaeenizlsiu wealulagnisdiel uasiineluanadeneuiniimes
(Us3818 3 Falas UFIR 0 Halus Anwrdenues 6 9lus / dUnd)
CH 520 Applied Biochemistry 3 (3-0-6)
Prerequisite: CH 320 Fundamental Biochemistry or as approved by program
committee
Principles of biochemistry, cell and organelles, biomolecules, enzyme and
coenzyme, metabolism of biomolecules, metabolic regulation, biological signaling
molecules, techniques of molecular biology aspect on protein, biochemical
technology and computational molecular biology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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AL 530 wilefiunsguseand 3 (3-0-6)
Adsiunew: Ay 240 wailoliunad WeiflsummuANUTIuTEUTEN
919138KSURAYOUNENGNS

Soulvin :  dwduinAnwanudviaiussgndun v waginAnwiuenaiviivn

ANuLEfies nalnufisenvetasusenauiedou sssuvRvesasusenoultedou
TanensudTu wazaud1fve @S inifes s UUA g enuaL SEUUNIITIA N
Tssadandn madaideseyniaveauds fuseuffseuuuiodenvesansoasunlummian

(Us3ene 3 Flas UFUR 0 $alas Anwidnenues 6 Falua / danvi)

CH 530 Applied Inorganic Chemistry 3 (3-0-6)
Prerequisite:  CH 240 Inorganic Chemistry or as approved by program committee

Stability and reaction mechanism of complexes, nature of transition metal
complexes, their importance in environmental and biological systems, crystal
structure, closed-packed structures, homogeneous catalysis by organometallic
compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
ALl 550 wildunIdussend 3 (3-0-6)
Usdunew: AL 250 wndiBunigvserfisulinauauiureuTes
9191385 SURAYOUNENGNT

Soulvin :  dwduinAnwandviedussgndue v waginAnwviuenaiviivn

ndniugruresnalnnninufitened uiiufAteunudl Ujiteniseda uas
UiR3eneandindu-3dndu UjaTendu q saufenalnnsiinuiser awesleniives
A139UNTY NITNUNIWITIUNTTULALILATIENTOYAINLBNATTNENUAUINGIAERT N3
Uszgnaldinlidun3diunuiugnamngsy

(Us38ne 3 Flus UFUR 0 $alas Anwidnenuies 6 Falua / danm)

CH 550 Applied Organic Chemistry 3 (3-0-6)
Prerequisite:  CH 250 Organic Chemistry or as approved by program committee

Fundamental of organic reaction mechanisms; including substitution reactions,
elimination reactions, oxidation-reduction reactions and other reactions involving
reaction mechanism, stereochemistry of organic compounds, literature survey and data
interpretation obtained from scientific reports, application of organic chemistry with
industrialized issue.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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2

ALl 560 WILTINAndUsTand 3 (3-0-6)

9
[

AdsRuneu: A 260 WATLTHEANS W3eLTisumIAIAAUTEUTEY
919138KSURAYOUNENGNS
Soulvin :  dwduinAnwanudviaiussgndun v waginAnwiuenaiviivn
FAUNAMANTNINAL MIMNBRTIveIUisen uaznalnnisiiau]isengumnarans
ngdef 1, 2 uay 3 ngufeainani aunaiadl nnignia ensUszgndlddmiunsine
FAUNAFANANTVDIUHATENIUAT NITNUNIUITIUNTTH wazienasiieados
(Us3ene 3 Flas UFUR 0 $alas Anwidnenues 6 Falua / danvi)
CH 560 Applied Physical Chemistry 3 (3-0-6)
Prerequisite:  CH 260 Physical Chemistry or as approved by program committee
Chemical kinetics, determination of rate of reaction, thermodynamic
mechanism, the first law, the second law and the third law of thermodynamics,
chemical kinetic theory, chemical equilibrium and the phase rules, the application for
the study of kinetic chemistry, including literature surveys and scientific journals
related.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 691 dulun 1 1(0-2-1)
ntsRuneu: Tl
NM5ULALD NSNUTIUITIANTSY wareAusemdeiiviaula TULULIAIGE) N19LA]
Uszgna Inglviaenadediuwuimnamsviniverinusvisensauaindassvestindny
(Us38e 0 Flas UFUR 2 $alas Anwidhemuies 1 4alua / danvi)
CH 691 Seminar 1 1(0-2-1)
Prerequisite:  None
Literature reviews, presentation and discussion of recent advances in various
topics in applied chemistry and related fields which are related to graduate student
thesis/independent study.
(Lecture 0 hour Practice 2 hours Self-study 1 hour / week)
A 692 dulun 2 1(0-2-1)
ITIRUNBE: AN 691 duww 1
nsthiaueuazeiusefiteiiviiinendnusviienisdunidassvesindnu
(U53818 0 Falus UFTR 2 Halus Anwrdaonuies 1 §2ls / dUnd)
CH 692 Seminar 2 1(0-2-1)
Prerequisite: CH 691 Seminar 1
Presentation and reports by graduate students on research thesis or
independent study problems.

(Lecture 0 hour Practice 2 hours Self-study 1 hour / week)
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AL 693 duun 3 1(0-2-1)
ITIAUNBU: AN 692 FUUUWN 2
nsthiauelazeiuseruimnthdeivhineinus
(U338 0 Hlas URTR 2 dhlus Anwadeeuies 1 93lue / dUn)
CH 693 Seminar 3 1(0-2-1)
Prerequisite: CH 692 Seminar 2
Presentation of thesis progress, discusses and reports by graduate students.
(Lecture 0 hour Practice 2 hours Self-study 1 hour / week)
AL 694 duaun 4 1(0-2-1)
TIAUNBUE: AN 693 duuu 3
oiuTAuAIMlunsiIne s wariausluiivssgusyfuunnni
(Us3878 0 Flas URTR 2 dalus Anwndaeeies 1 93lue / §Un)
CH 694 Seminar 4 1(0-2-1)
Prerequisite: CH 693 Seminar 3
Discussion of thesis progress and present in international conference.
(Lecture 0 hour Practice 2 hours Self-study 1 hour / week)
AL 501 531 08UT598 2 (1-3-3)
FUsdunew:  AUANUTNYTEUTDID1SERSURRYOUNANENS
USegyinerenans wuiAnlunisinide Anwrauidenisenueiivssyndadsln
NISNUNIUITIAUATTU N1591984 N1TBUUNAMINNITIBINITHLaElATITIINeTnuS s
duAudayanuide manudeya waznslinsgitoyawuunigg
(Us3ee 1 9lus UFUR 3 Anwidenuies 3 dalua / dUansh)
CH 501 Research Methodology 2(1-3-3)
Prerequisite:  As approved by program committee
Roles of scientific investigation, research plan, modern recent research in
applied chemistry, literature survey, citation, forms and method of writing scientific
reports and thesis proposal, important techniques used in observation, data collection
and interpretation of facts obtained from experiments.

(Lecture 1 hour Practice 3 hours Self-study 3 hours / week)
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3.1.5.2 3yanidan (Elective core courses)
A 511 LATIATIEVTUES 3 (2-3-5)
FUsPunen: AN 311 LATHLASIZMTLATBIND UIBLALUMNANLAIY
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Huwmadanisidiiesdioviuateifion1side wu nnsiwsendaadlni Tasuilnns
awnlnsalnd iafilndes uaziaflied Bnandousedisiidfy wesufoRnsiifeades
luudaymde
(Us38ne 2 $las URUR 3 dalus Anwadeeuies 5 dalus / dUn)
CH 511 Advanced Analytical Chemistry 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee
Scope and integrated concept for the instrumental chemical analysis, emphasis
on modern research instrumental techniques such as electrochemical analysis,
chromatography, spectroscopy, nuclear and radiochemistry, some important sample
preparation methods and their relevant laboratory practices.
(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
A 512 nIATIzATal LAl 3(2-3-5)
Adafunou: au 311 wilieseiduedesiie viafeurimunin
Y UT8I115EL S URATRUMENERS
nguifuguuarnisUssgndlvadelnmutlonm’ gaoutiun’ lauwnuams uay
TnmudlowrnavsnTeesuiada nsAnyMaaDd BRNLUU a3 uazvndauLA3asliod sy
THlusmAeneidsiiueg uazufoRnisiifeides
(Us38ne 2 Flas UFUR 3 dalas Anwidnenues 5 $alua / danm)
CH 512 Electrochemical Analysis 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis or as approved by program
committee
Theoretical framework and its applications on electrochemical analysis,
potentiometry, coulometry, voltammetry and potentiometric stripping analysis, design,
construct, testing for specific electrochemical instruments and l(aboratories
corresponding to the topics.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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AL 513 AMFATIZMTsa@UnInsalnd 3 (2-3-5)
FPuneu: AN 311 LATIASIZALT AT USBLAEUMIANNADNL
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ndnfugIuresnslesgrdeiedesdenianinsalnd nqueadefuarnis
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awnlnsiimes sxmeufinuouseinduaninsaln® exneufindfiatuaninsalnd s
fawudanlnsalnd wagfoRnsiiiedos

(Us387e 2 $las URUR 3 dalas Anwdnemuies 5 4alua / dUn)
CH 513 Analytical Spectroscopy 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee

Fundamental backgrounds for spectroscopic analysis, beer’s law and its
applications, study, investigation and analysis of specific errors encounter during the use
of spectrometer, atomic absorption spectroscopy, atomic emission spectroscopy
including luminescence spectroscopy and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
AN 514 wmpdian1sueniiien1slngz 3 (2-3-5)
dadunew: au 311 wieseidundestle viielflsuwimuniny
Y UT8I115EL S URATRUMENERS

N1TIATIATIAUNNALTIUTIUMEImMATALATUIINNIITUUUAIGY WU widlAs
lnns il Tasulvnsfivesnadaussauzas leosulasunnns il alaa13didnlnslnida
luwaan$318ninslnida ludiendagiulasuninns il uazlasunlnnsifivesinadeean sauds
nsldan SRusledamitietuiulasulnnsiiiwuusnge wagUfoRnnsAiAeades

(U818 2 Falus UJURA 3 ke Anwisieawes 5 9alus / dUam)
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CH 514 Separation Techniques for Analysis 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee
Qualitative and quantitative analysis using chromatographic methods such as
gas chromatography, high performance liquid chromatography, ion chromatography,
capillary electrophoresis, micellar electrophoresis, size exclusion chromatography and
supercritical fluid chromatography, applications and trouble shooting in various types
of chromatographic methods are included and laboratories corresponding to the
topics.
(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
AL 515 LAlOwRY NN 3 (2-3-5)
Jpfaunew:  au 311 wileseidandesie vielsuminiunin
WIUYaUVDI0191SEE SURAYOUNANENS
wEnNIsuAZANMINETeITE I AeTastuTuiued nsTEEmanilunis
mmﬁqaﬁﬂﬁﬂgm N LLazamuﬁLﬁﬂmQ WumITeseussfinianeiaiienarasiu
HanmeTsnTaTamegiuea n1snvdeulshiulumeisalatuaiuninsalnUuaznaes
aNIIALUBIANATOURUUARINTIA N13ATIV@OUESLENAATIEITIATU NS T -LuaaUning
w3 wasUfiRnsfiieItesduy
(Uss87e 2 $las URUR 3 dals Anwdnemuies 5 4alua / dUn)
CH 515 Forensic Chemistry 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee
Principle concept and definition of forensic science, especially in the area of
forensic chemistry, chemical modules in forensic analysis or crime scene investigation
such as fingerprints latent, luminol test for blood strain, gunshot residue by emission
spectroscopy and scanning electron microscope, drugs analysis using chromatography-
mass spectrometry and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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AL 521 N15UsEynAlgYILALININITNYAT 3 (2-3-5)
AUsdunew: au 325 Fuall 2 wselTiBuWININUAINTILYEUVBY
919138KSURAYOUNENGNS
NTLUIUNMTULNUBATUVRINTRAZENT N1TATIINNIUVDILAT NTHWATIEYIET
n1snseasuaulaeente N1seselulasian nszuIuMIduATIEREAUATLIUBLaYIves
A4sfi¥in nnezieienoentindu nsdansiugnssilensuuUssiug msUszndliinede
nadauailunininens waluladndeninfAuifsinaznisgaaimnssy UTRnsTuain
Aeatesfumadienesimumuasialuanailliduiudauninvomandanininnuns
MsnsIRdsUANLaINsaluM T uveseulwiiAetesiumsiiaunAve sifiuunuedty
luiiguazdnd N1599599a0UAMNINGTATENINEENUT N1IATIVADUANNINYDIHANGAN
MsNYAIUAINEAUALY karUFtRnsiietes
(Uss8ne 2 $las URUR 3 dalus Anwrdnemuies 5 4alua / dUn)

CH 521 Biochemical Application in Agriculture 3 (2-3-5)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee
Advanced concepts of plant and animal metabolism bioenergetics
photosynthesis carbon dioxide fixation nitrogen metabolism of secondary metabolite
fixation oxidative stress germplasm for animal and plant breeding biochemical
application for agriculture postharvest and agro-industry practical learning in
agricultural productivity biochemical analysis enzyme regulation in plant and animal
determination germplasm analysis agricultural productivity determination after
postharvest and laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
AL 522 wialulagveslusiunazioulsd 3 (3-0-6)
FUsdunew:  AuANUTILYTEUTEI01SERSURRYOUNANGNT
ANUENTUSIEMINLATEs el AvauTAnIInIsn W eslUsAuLazioulyl audf

N99aUNaransvawaulel wadan19Teddnsuwsoulusiulazaulesinaansssusf
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Mo URnsuavanavingsy

(U358 3 FAlus UJUR 0 Falus Anwimenuia 6 9alus / dan)
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CH 522 Technologies of Protein and Enzyme 3 (3-0-6)
Prerequisite:  Approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 523 wialulagvespnsiulamsniag iy 3 (3-0-6)

6 VYo

Fdsdunew: Ay 325 Fawadl 2 NiBLTEUYY AIUAMUELYEUYRI81915 TR SURAYU
NANEAT

msfnwguaniiniaeiuaznisnwegnaiuszuurenihmanasndueaalsd nan
lafunazdln nsmsigvautfveswds nszuiunisndants nsuenluanaudaznis
Anseilassadslussdulinana nafauUsudlauaznisiluldusslowd msafn wen iy
mMATgiaziliuiqnslu esufoRnng nsruiunisatauasilnilussdugnaivnssu
muAuAuN I N1sinwdadiuanaludulaeeulyluasqaunsy Qmammamimﬁawmﬁwﬁu
figuazadndun

(Us387e 3 $las URUR 0 dalas Anwdnemuies 6 Halua / dUn)

CH 523 Technology of carbohydrate and lipid 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 524 awaaamqmémw%amw 3 (3-0-6)
JdsAunew: Ay 325 Faedl 2 WiBLTiBUMN MuAUTILYEUTDS
9191585 URAYOUNENGNS
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(U337 3 $las URUR 0 talas Anwrdemuies 6 4alua / dUn)
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CH 524 Bioactive compounds 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

Bioactive compounds from natural products, major classes of bioactive
compounds from living organisms and non-living organism, isolation, purification and
chemical structure determination, mechanism of bioactive compounds on physiology
and biology of organisms, toxicology pharmacology and synthesis of natural bioactive
compounds, industrial, biotechnological and medical applications.

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

AL 525 \3oslomnetuadl 3 (2-3-5)
AUsdunew: AN 325 FAll 2 nioLlg U AINANLTAUTRUYDI91A1SRSURRYOU
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(Us38ne 2 las UFUR 3 dalas Anwidnenues 5 $alua / danm)

CH 525 Biochemical Instrumentation 3 (2-3-5)
Prerequisite:  CH 325 Biochemistry 2 or as approved by programn committee

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

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
MY 531 ilefiuniddugs 3 (3-0-6)
AUsduneu: AU 333 wadlefiuv3d 2 WseiflouwinnuANULTIUYEUTDS
915GESURAYOUNENENS

lassadeegnaunaziiusell luanauasnanvesansusenavetiunsd inilvadlans
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(U338 3 $las URUR 0 talas Anwrdemuies 6 4alua / dUa)
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CH 531 Advanced Inorganic Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
AL 532 Ufnseuaznalnuasuisenaiotiunid 3 (3-0-6)
Adsiunew: Ay 333 1aleliunad 2 WeelllguvinmuANULIuTO UTBY
919138XSURAYOUNENGNT

Jaunaransiaiivaznalnvesufiservenaiiotunid UjAsenn1sunuiives
a13Uszneuldetaususedmasuuuusiukagnsunaeuulandy Uisereesndindunay

Iindu URTensisnazan wiTedunid
(Us38ne 3 $las URUR 0 Falus Anwrdemuies 6 Falua / dUn)

CH 532 Reaction and Mechanism of Inorganic Chemistry Reaction 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
AL 533 awnlnsalnUuasansusenaustiunsg 3 (2-3-5)
AnUsduneu: AU 333 wadlefiur3d 2 WselflouwinnuANULTUTEUTDS
9191384 URAYOUNENGNT
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(Us3818 2 Falus UFTR 3 Halus Anwrdaenuies 5 92l / dUnsh)

CH 533 Spectroscopy of Inorganic Compounds 3 (2-3-5)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 2 hours, Practice 3 hour, Self Study 5 hours / week)
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A 534 wniloasunlumiiadn 3(2-3-5)
Adsiunew: Ay 333 1adleliunad 2 WaelluinmuANULIuTo UTBY
919138XSURAYOUNENGNS
TAs9a519asNuszLAlve9a15UTeNo U TNl ULLYIAAN NITLATEULAZATITUY
dnuwaziamzvsasUsznaueesunluindn UfAsemsunuiiaunud UiAtenisiiuiuy
PONTLARNLALNITAAKUUIANAN UJAT8INITWNInaonkazn1snidn n1sussynald
asUszneveaiunluiadn wagufoRnismiAedos
(Us3ene 2 las UFUR 3 dalas Anwidnenues 5 $alua / #Uanni)
CH 534 Organometallic Chemistry 3 (2-3-5)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Structure and chemical bonding of organometallic compound, preparation and
characterization of organometallic compound, additive oxidative addition and
reductive elimination reaction, insertion and elimination reaction, applications of
organometallic compound and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hour, Self Study 5 hours / week)
ALl 535 wigUTluang 3 (3-0-6)
Adsiunew: Ay 333 1aleliunad 2 WeellluvinmuANULIuTo UTeY
919138XSURAYOUNENGNT
wann1sveaaligusluana dnsisengusiluana nseenwuugusiluana wailleaad-
inafvesansazaty wal-uoawuud wilgusiluanaluanizvewds nsuszendldnisinu
LAl
(Us38ne 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danmi)
CH 535 Supramolecular Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Concepts in  supramolecular chemistry, supramolecular interaction,
supramolecular design, solution host-guest chemistry, self-assembly, solid-state
supramolecular chemistry, applications in nanochemistry.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
ALl 536 NANFER 3 (3-0-6)
AUsduneu: AU 333 wadlefiuv3d 2 WseiflouwinnuANULTIUYEUTDS
9195GESURAYOUNENENS
ndnnswarAuiiusIuTesEnmand  aunnsvewmdnlulasiadiedosuaranuin
BrawteuwaznafulavemdnBaie:  wedamaiednliusan’  madeiuuressid
wnd Mamanvazlanzvesluanalasas s liglazvuadn Wuszielvesezmouly
WAN
(Us3818 3 Flas UFIR 0 Falua Anwrdenues 6 92l / dUnd)
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CH 536 Crystallography 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Principle and fundamental of crystallography, symmetry of crystal in two and
three dimensions, synthesis and growth of single crystal, crystallization technique, X-
ray diffraction, characterization the structure of macro and micro molecules, chemical
bonding in crystal.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
AL 541 N1389LATIZANAZNITATIVAOUANYULLAN IS UDINOALNDS 3 (2-3-5)
Jprdadurew au 441 Inermanswediwesilediu vie Ao 342 Inermanswediues
WEOWEUYIAUANIILYOUTBISIRSURATO UG NGRS
NsFwATIEINDABIAIEUATEIR19 WU NMSWAY N15AIULIY tABasAuTY naln
sz nedwelsiatunieg nszuruN1TEIATISRNO AL LUUMAINY LTU wuuTad
A5azanY WIIUARY BNaTU WATANIINTINEOUANWULIANIE LazNITIATISNDRAINDS 1T
wawesiiedulasuninns il awnuddidnaseululasalnl dunsusawazsanuaunlngaln
U melengineanudou wazufoRnisiinedos
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)
CH 541 Polymer synthesis and characterization 3 (2-3-5)
Prerequisite: CH 441 Introduction to Polymer Science, IC 342 Polymer Science or as
approved by program committee
Synthesis of polymers by different reactions such as addition,
condensation and coordination polymerizations and their mechanisms. Techniques of
polymer synthesis such as bulk, solution, suspension and emulsion. Characterization
and analysis techniques of polymer such as Gel permeation chromatography, Scanning
electron microscopy, Infrared and Raman spectroscopies, thermal analysis and
laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
Al 542 aulhlaznagauauiRvewedLues 3 (2-3-5)
Jodeurion: Au 441 Inenenaninediediosdu vide Ao 342 Inemansnedues
V3B ANUAUTIUYTEUTBID1913IKS URRYOUNANGNT
lassaiauarduguinerveamediues anvuelaladatafinuazsuanedy audinig
azane audAnalilin auvnarans LavaaunamansveINIILTTureINediues audR
BenavesnedwesuazUiRnisiinetes
(U388 2 Falas UFTR 3 Falus Anwndenues 5 9lus / dUnd)
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CH 542 Properties of polymer and their analyses and testing 3 (2-3-5)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or as
approved by program committee
Structures and morphologies of polymer, viscoelastic and relaxation, solubility
and electronic properties, thermodynamics and kinetics of polymer transition,
mechanical property of polymer and laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
ALl 543 nstusUuaznslvavemediues 3 (3-0-6)
Jprdadurew au 441 Ineneaninedwesilowiu e Ao 342 Ineraninedes
W3oLEUW AUANUTIUYTEUTEI01913IKS URRYOUNANGNS
WUINTEUATDINDTLLS wqwiﬁﬁm%’mﬁ’uiwmmzL.Lasuaawaﬁl,ma%mmzﬁugﬂ ns
wisufagAvlunistusy arsinudenediued siufanaluladnistusuwediuedde
NILUIUNITAN
(Us387e 3 $las URUR 0 talas Anwrdnemuies 6 Halua / dUn)
CH 543 Processing and Rheology of Polymers 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or
as approved by program committee
Rheology properties of polymers, theory of polymer rheology during
processing, preparation of raw materials for polymer processing, polymer additives,
including polymer processing technology.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
A 544 wneluladdme 3 (3-0-6)
Aprdadudew au 441 Ineneaninedwesilowiu vie ae 302 Anenransnedies
NIDNYULN mummLﬁuﬁuama\‘immiéi{%’uﬁmau%ﬁﬂfqm
dulesssumnazidulodunseiiidfy nswionduledunsed msdudule
sssumALazduloduaszi antinemenmuaziaivesdulesssuvfnazidulodunsizi
Msne MsALN warnmsanussdnsanadanasazynanivesdme
(U388 3 Falaa UFTR 0 Falua Anwndenues 6 9alus / dUnd)
CH 544 Textile technology 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or
as approved by program committee
Important natural and synthetic fibers, synthesis of synthetic fiber, spinning of
natural and synthetic fibers and their physical and chemical properties, weaving,
printing, mechanical and chemical finishings of textile.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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AL 545 ilvosdLarn1don 2 (2-0-4)
FUsAunew: Ay 361 TTEENG 2 videliumuANNALTE UYDS
919138 URAYOUNENGNT
nouiveuasiiisatesiud nouivesdiifsatostulasiaiievesd guvmamans
vosmsdond viinvesddon mylnseiuTinaddon waznsaaeuiandmetiond saud
nsluszlevtanddousssuyi
(U338 2 $las URUR 0 dalus Anwrdemuies 4 dalus / dUn)
CH 545 Color chemistry and dyeing 2 (2-0-4)
Prerequisite:  CH 361 Physical Chemistry 2 or as approved by program committee
Light theory of color relevance, color theory involving chemical structure of
molecule, mechanisms and thermodynamics of dyeing, class of dye, determination of
dye content and testing of dyed textile materials, including applications of natural dye.
(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
AL 546 UftRnsmaaiidame 1(0-3-1)
FdsRuneu: AU 361 WAIETHENE 2 wiseiflguvinAuANULTIUYTEUTBY
919138 URAYOUNENGNT
nsnseldulessInes warduasizvneudend nsdeudidulossued waziduly
Fuasgideduiaiieg malesgiviinadluianden nsanudsdiiedanenaznis
AU
(Us3878 0 Hlas URUR 3 dalas Anwrdnemuies 1 4alua / dUni)
CH 546 Textile Chemistry Laboratory 1(0-3-1)
Prerequisite:  CH 361 Physical Chemistry 2 or as approved by program committee
Preparation of natural and synthetic fibers and synthetic fibers before dyeing,
dyeing of natural fibers and synthetic fibers with different classes of dye, determination
of dye content in the materials, finishing of textiles and testing.
(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
AL 551 ATTBuvIEduge 3 (3-0-6)
Fuiaduriou: aw 451 eiBunidtugs vieifleunhmumiufiurouves
9191585 URAYOUNENGNS
wfawazNsTRUNUsTIAMnalnuiseaiidunsd winnsilisukagnisauanaln
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CH 551 Advanced organic chemistry 3 (3-0-6)
Prerequisite: CH 451 Advance Organic Chemistry or as approved by program
committee
Concepts and classification of organic reaction mechanisms, Principles for
writing and proposing organic reaction mechanisms, Theory involving mechanistic
studies, Experimental design and methods of determining reaction mechanisms,
Factors affecting organic reaction mechanisms.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
ALl 552 msfigailondnuaimsaiunlvsalndvesasiidgvdmadanm 3 (2-3-5)
wdeRuneu: Ay 351 Msldaiuninsweslunisiigadansusenaudumsd
VEOTIEUWINAUANUTINYOUTDI01A ST SURRYO UNANGRS
nsfigatiienanuaivesasdunidlaeBauninsalnd lawn dunise dansililewan
wazdBidaaUnlnsalnd duedssuuniufinslowuudaidninsalnUuuy 1 86 daedssuun
winslouuudaninsalnduuy 2 33 ndndsdiend uazUjiRnisiiAeades
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)
CH 552 Spectroscopic Characterisation of Bioactive Compounds 3 (2-3-5)
Prerequisite:  CH 351 Spectrometric Identification of Organic Compound
or as approved by program committee
Identification of organic compound by spectroscopy such as infrared, ultraviolet
and visible spectroscopy, one-dimension nuclear magnetic resonance spectroscopy,
two—-dimension nuclear magnetic resonance spectroscopy, X-ray crystallography and
laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
AL 553 Lﬂﬁwﬁmﬁm%ﬁsimﬁsﬁu’uqq 3 (2-3-5)
WTIRUNDY: AN 452 LATINANTUTIEIINTIR NTBLTBUWINAINAIIY
\UTEUT0I115EL S URATeUMENERS
LALUDIAITNAA S UNAINFITUYIR TIFUATIZRUAZNITAIATIZYNILALVDIANS
wAnFueis IR AmsdmiumsiinTeiansngnuiad nsusniaznisviuIaviansiunid
MnasHaAnSuaisIuA nsmlassaiuaduaggniniedannvesansanSarissuea
uarUfTRNsMAeaTes
(U53818 2 Fala UFTR 3 Falus Anwnshenues 5 9l / dUad)
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CH 553 Advanced Natural Products Chemistry 3 (2-3-5)
Prerequisite: CH 452 Natural Product Chemistry or as approved by program
committee
The chemistry of natural products, biosynthesis and chemical synthesis of
natural products, methods for analysis of phytochemicals, separation and purification
of organic compounds from natural products, identification of chemical structure and
bioactivity of natural products and laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
AL 554 nsduATziasuandaeisssurfdiodue 3 (3-0-6)
Jyadunow: au 451 diBurddtugs viafisuhmunnuiiuseues
91T TURAYOUNENENT
wuInensiagluianiivayulnslngeaideaiiuiniuauduiusseniing
Iﬂiﬂﬁ%ﬂx‘i‘u@ﬂmLLaSﬂﬁE]E)ﬂi]‘Vlé msé’fﬂmeﬁiﬁaﬁmmau%aLﬂﬁsumﬁamﬁﬁﬁ@ﬁmﬁmmm
AsLA YTV
(Us38ne 3 $las URUR 0 Falus Anwrdnemuies 6 Falua / dUn)
CH 554 Natural Product Synthesis for drug 3 (3-0-6)
Prerequisite: CH 451 Advance Organic Chemistry or as approved by program
committee
Concepts for new drug development using knowledges of structure activity
relationship; synthesis or chemical modification of active drug to improve stabilities
and pharmacological activity.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 555 willewmelslyndn 3 (3-0-6)
Jyadunow: au 451 dBurddtugs viafisuhmunnuiiuseutes
919138KSURAYOUNENGNS
Tassadanisduundszianuazniionde audAiniuailuazujizenves
ansUsenaulamalslendn nsduasisalsusenauamalslenin nsussgndunluly
FUATILWENTOUNIIVTANY WaTA1INARAUNETTUYR
(Us387e 3 $las URUR 0 talas Anwdnemuies 6 Falua / dUn)
CH 555 Heterocyclic Chemistry 3 (3-0-6)
Prerequisite: CH 451 Advance Organic Chemistry or as approved by
program committee
Structure, classification and nomenclature, chemical properties and reactions
of heterocyclic compounds, synthesis of heterocyclic compounds, synthetic
application to various organic compounds and natural products.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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(Uss87e 3 $las URUR 0 dalus Anwrdnemuies 6 Falua / dUn)
CH 561 Advanced Physical Chemistry 3 (3-0-6)
Prerequisite:  CH 363 Physical Chemistry3 or as approved by program committee
Kinetics theory of gas, thermodynamics Gibbs free energy and equilibrium,
thermodynamic  of solution, phase equilibrium, electrolyte solution and
electrochemistry.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
ALl 562 JauUNarmansLALl 3 (2-3-5)
Usduneu: AU 363 ATTENG 3 Yi3eLTEUWIANNANULTIUTEUYDS
9191385 SURAYOUNENGNT
gnsnaiaufisenadl nalnvesufisenlsy nguesensallua vgudaisnedudus
nguisatveaufa aznzdauazieulnl nsdnnisteyauaznisannalnvesufiseniidudeou
yesansUszneudedou uarUfiRnisfiieites
(Us38ne 2 Flas UFUR 3 dalas Anwidnenuies 5 Galua / danm)
CH 562 Chemical Kinetics 3 (2-3-5)
Prerequisite:  CH 363 Physical Chemistry3 or as approved by program committee
Rate of reaction, mechanism of elementary reaction, Arrhenius’s law, activated
complex theory, kinetic theory of gas, catalysis and enzyme reactions, data treatment
and deduction of complex reaction mechanism and laboratories corresponding to the
topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
AL 563 DPICRRHIEHGIAR 3 (3-0-6)
Usdunew: AY 363 WIGAENE 3 v3eLTguTAUANULAIUTEUYDS
919138XSURAYOUVENGNS
wiluazildndvesnisia nswenuasnistiantvvesasiusunded fonssuveas
fufunfadiiAnnssTud uariduasedld msduasesisnn nswIeulazauautivg
il 1edesUfnsal mevszgndvessiniufundsdlolelnunaadl
(Us3818 3 Falaa UFIR 0 Falua Anwdhenues 6 $alus / dUnd)
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CH 563 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite:  CH 363 Physical Chemistry3 or as approved by program committee

Chemistry and physics of formation, separation and identification of
radioactives, activity of natural and synthetic radioactives, preparation of synthetic
element, construction and chemical properties of nuclear reactor and applications of
radioactives in chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 564 LAIIATDUFY 3 (3-0-6)
dsRuneu: AY 363 AIEIEANE 3 viSalTlguInAUANUTIUTEUTRY
919138 URAYOUNENGNT

noufineudu nquiaaiu aun1seduveslysnuaed nquimemeudu Tassaing
didnmsouvesezney nuiineaiulinana luanaiuszneude 2 eznou Tassaiisesnen
TusvanaaznsUssgndnsadninsalnUuaslnlaues

(Us387e 3 $las URUR 0 dalas Anwdnemuies 6 Halua / dUni)

CH 564 Quantum Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry 3 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
AL 565 Wmansululazalulaguiluniaail 3 (2-3-5)
Usiuneu: AN 363 ATTENG 3 Y3eLTgUWIANUANULTIUTEUYDS
919138KSURAYOUNENGNT

Wrmansululazinaluladunluymanll NSELATIZALAZAITRIANYULIANIZ VD
Fanuumnlulpginieadnaisdinunsnlaiined ndesganssmididnmsounuudenan uas
ndesganssAuBiannsoulUUdIiIY nsUszenAliTanuuinululssianlnlanznzdaly
MsaaneianBunidandunndon gramnssutlnsed graivnssudme uazuFuAnsT
Aedes

(Us3818 2 Falaa UFTR 3 Falua Anwndeaues 5 9l / dUnd)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)
Prerequisite: CH 363 Physical Chemistry 3 or as approved by program committee

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

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

AN 571 Anulaenselugnavnssual 3 (3-0-6)
FrdsRuneu: il

Mé’ﬂmmﬂaamﬁaLLazmimuqmﬂaﬂﬁ'um’mgjiyL?m NIILANIDIDUATIULAZAT
Fan1s udensusedfiumnuides ndnnisvesnisuimsanulasnse dodvunwas
ngranealasniy sruuMIdanIsiiuAanden 15014001 svuunsinnisendiewsie
wazAUYaBnNe 1ISO 18000

(U358 3 Fals URUR 0 Fals Anwrdemuies 6 Falus / dUnd)

CH 571 Safety in Industrial Chemical Process 3 (3-0-6)
Prerequisite:  None

Principles of safety and loss prevention control, hazard identification and
handling including risk assessment, principles of safety management, legislation and
safety laws, environmental system management standard ISO 14001, occupational
health and safety management system standard ISO 18000.

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

AL 572 nseusnYLaznsiamInasnulugnannssy 3 (3-0-6)
Fdsdunew:  Tud

Mé’mﬁammaﬂmsag%’ﬂmmzﬂwsé’ﬂmiwé’qmﬂuqmmmﬁm nslywasuly
WILASNAIIUANNTOU ﬁ'ﬂﬂm‘v\l‘ummimﬁﬂwwﬁwWuiuizuul‘wwWLLazmmiﬁlu syuulu
WE9E219 MUY syuUUSueInId ssuueniase dneanlunisuszndalagisnisda
MINEIY p3eationarn1snsiaTansdndeu mﬁmiwﬁmﬂLﬁiwgmam%uazLLNu
oudnundsanu nguneligafunseyinendany ndinwifeituniseuintuaznisde
NIINHIU

(U53818 3 Falaa UFIR 0 Falua Anwndenues 6 9l / dUnd)
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CH 572 Energy Conservation and Management in Industries 3 (3-0-6)
Prerequisite: None
Basic principles of energy conservation and management in the industries,
usage of electrical and thermal energy, energy conservation potentials for electrical
and thermal systems, lighting systems, boilers, air conditioning systems, compressed
air systems, energy conservation potentials by energy management methods, energy
audit tools and energy auditing method, economic analysis and energy conservation
plan, energy conservation laws, case studies in energy conservation and management.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
AL 573 Wteaulamaaiignanngsy 2 (2-0-4)
dsRuneu: Tl
MIUTIENERNY Reafuiteihailanmanignamnssy
(U358 2 Fls URUR 0 Falus Anwrdemuies 4 Falus / dUn)
CH 573 Selected Topic in Industrial Chemistry 2 (2-0-4)
Prerequisite:  None
Series of lectures in interesting topics in industrial chemistry.
(Lecture 2 hours, Practice 0 hour, Self-study 4 hours / week)
AL 574 deaulananalulaglannssulaziig 2 (2-0-4)
Fdsdunew:  Tud
MsUTsEneane 9 nerdumaluladiaulslugnavinssilavzuazgnamnssuum
(Us38e 2 Flus UFUR 0 dalas Anwisnenuies 4 4alus / danm)
CH 574 Selected Topic in Metallurgy and Glass Technologies 2 (2-0-4)
Prerequisite:  None
Series of lectures in interesting technologies in metal industry and glass
industry.
(Lecture 2 hours, Practice 0 hour, Self-study 4 hours / week)
AN 575 NOANTTUNNAMUTOUTDLINGAULAL IANNAIMNTTY 3 (2-3-5)
Jdsdunew:  ladl
woAnssuvesimgAvlugnamnssudeldumnuieu Uiitodumesisusin ms
vaoui nsaaslave mstidadmerudouluniualovy LarUftRnisiineades
(U388 2 $laa UFUR 3 Falaa Anwadenues 5 9l / dUnd)
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CH 575 Thermal Behaviour of Raw Materials and Industrial Materials 3 (2-3-5)
Prerequisite:  None

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

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

AL 576 FANITIAUAANTAINTUQRAMNTTY 3 (2-3-5)
wtedunew: Ll

n&paganssmiuas SunsisenvesBiinaseutuiunu ndesqanssaididnasounuy
d09n310 NE0I9aNTIAUBIANATEULUVABRIY AUNTNSIUVENIINTZIENAIUVDISEENG
mMswsuiisuiumadiadu nsdlfnwifefunsussgndqanssaumanslumsidonas
DRFINNITU MTARENTUY N15IATILIATIATINYANIATDIANDNAIMNTTUMIELNATIAN
Qavssaumani wasfiRnsiiiedos

(Us387e 2 $las URUR 3 dalas Anwadnemuies 5 $alua / dUai)

CH 576 Microscopy for Industries 3 (2-3-5)
Prerequisite:  None

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

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

AU 577 wialulagfsaufizen 3 (3-0-6)
Fundsdunew: Ll

AN ILTesT IS IURRS SaruaraaunamansvesUfAseiinsssufATen
N1508NLUVLALNITARNAILIIUNATEY N1TLASeULasNITNERAILTIURATEY N1
ANBAUZIANIZITINYAN LAZN1IATIRABUANTIUS AT HAlareuugIUeA9Y AsaUfisen
winnsnuazdloladuazeandndulagldfiasaufisen

(U53818 3 Tlaa UFUR 0 Falaa Anwndenues 6 9l / dUnsh)

CH 577 Catalyst Technology 3 (3-0-6)
Prerequisite:  None

Basic concepts of catalyst, rates and kinetic of catalytic reaction catalyst design
and selection, catalyst preparation and manufacturing, physical characterization and
examination of supported metal catalyst, acid and zeolite catalyst and catalytic

oxidation.
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(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
AL 578 walulagnisduny 3 (3-0-6)
wdsdunew: Ll
FomAwarnsiwnlng Ussanveadeimduagiinimeaeuidomnas NOWNITHH
Ivsfaznsiuaumawlug guasaififeanismnlngd UgAseuasnssuaunswnlugd
anufeudondsinaeniaiifenislummauiuaglunsenindade msleseifned
AN NMsAUINENAaNaIUANLSoUioULAZIEIN S MY
(Us38e 3 Flus UFUR 0 Falas Anwidnenuies 6 Galua / danm)
CH 578 Combustion Technology 3 (3-0-6)
Prerequisite:  None
Fuel and combustion fuel, combustion fuel type and fuel testing, theoretical
calculations of burning fuel including the apparatus, reaction of combustion processes,
heating values for burning fuel, analysis of out gases from burning and the calculation
of thermal energy balance before and after burning.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
AN 579 N1309NbUUAIUNIa 3 (3-0-6)
dsAuneu: Tl
waAalunsoenuuuLAIosUfnen] miaaﬂLLUUm'%"aw;'jﬂiai%umaul,ﬁmuawma
unon msvhaueedesufnsal audnunzuesvedlvasomamsuar Ny
(U358 3 Halas URUR 0 dalas Anwrdnemuies 6 Falua / dUni)
CH 579 Reactor design 3 (3-0-6)
Prerequisite:  None
Concepts for reactor design, single-stage and multi-stage reactor design, the
operation of the reactor, characteristic of fluid for mass and energy.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
AN 581 nsfnsdymiitewmaaivssynd 3 (2-3-5)
Arladuton: w311 wifeseidauniosde uag Ay 312 UfTRnnATaTeid
inSesilovionumufiuteuvete s uinteundngns
(Uss87e 2 $las URTR 3 dhlus Anwdeeuies 5 9alue / dUni)
CH 581 Project study in applied chemistry 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and CH 312 Instrumental
Chemical Analysis Laboratory or as approved by program committee
Roles of scientific investigation, research plan, modern recent research in
applied chemistry, literature survey, citation, forms and method of writing scientific
reports and research proposal, important techniques used in observation, data

collection and interpretation of facts obtained from experiments; conduct a small



uAg.2 a8

project by integration the other knowledges with chemistry under the supervision of
academic advisor and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
3.1.5.3 INg19NUS wazn15AuUA313452 (Thesis and Independent
study)
ALl 599 N9AUAINDATY 6 (0-18-0)
FUsfunew:  AUANUTINYTEUTEID1SRSURRYOUNANENS
th@nwagdondoniidedmiunsfnvinisiuaindasy fiaenadesfuainuauls
ynuLed tnfnwagdosauanisfuaindasemuuinigunsiuivewminends Fadu
naNULanIoanisesdmLiegaueTsluFesiviinsids mawumiuAauuudass uas
ANNENNIlUNTLEnIAIANY MSTsusiungeEstnlauLaynEinge
(Us3878 0 $7las URUR 18 dalus Anwrdemuies 0 Falus / dUnid)
CH 599 Independent Studies 6 (0-18-0)
Prerequisite:  As approved by program committee
Conduct independent study in background and relevant field of chemistry that
can enrich knowledge and understanding of student research interest, regularly reports
and discussions by posteraduate student with advisory committee on research
problems, students will have demonstrated competencies in writing and being
expected to present an approved dissertation in the university standard format
containing the specifications required for master research.
(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
ALl 696 Wetnus 1 6 (0-18-0)
dsAuneu: Tl
V]Uﬂ’JU’Jiimﬂiill‘ﬁlLﬁﬁ?%@ﬂﬁﬂﬁ?%@%%ﬂ?ﬁ?ﬂﬂé ANAUANTBULUIAAN DBALUUNT
25BN LLﬁ%’NQLLNUﬂTﬁﬁ’ﬁV]S’]‘aWUﬁ‘ L‘ﬁ‘Llﬂ’]iLLaﬂL‘UgEJ‘Hﬂ’J’]llﬁﬂLﬁUﬁU@’]QW‘iﬁjﬁﬂ?ﬂU%ﬁ.@
LAONIIU I
(Us388 0 Flus UFUR 18 Hala Anwidnemuies 0 2lus / dUanw)
CH 696 Thesis 1 6 (0-18-0)
Prerequisite:  None
Literature review related to thesis, concept framework design, design of
experiment and thesis planning, conceptual discussion with thesis advisor for topic
selection.

(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
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AL 697 Wednus 2 6 (0-18-0)
UsRUNDU: AN 696 IS 1
MV IneninusFeanuAnaiieassd nquiuagndnnisiiieades mIsiuTama
NMIneaeardATIziNg NsaueUszifiulym nswanidsuainudaiiuiuenansdd
U3nw waemaudtamniiiatuanmshinednus i'auﬁu’aLauaiwmﬁwuﬁ‘mmmmgmmi
fiuivesuninerds dudunanuiianioenivesdaiuiodiauiaduiFesiviinside
WgauiuATITesEAUUTY QYL
(Us38e 0 Falas UFUR 18 Halas Anwidnenuies 0 s / danv)
CH 697 Thesis 2 6 (0-18-0)
Prerequisite: CH 696 Thesis 1
Research conduction with creativity involving theories and principle, data
collection and analysis, research problem presentation and discussion with thesis
advisor, solution to problems related to thesis methodology and results, students will
have demonstrated competencies in writing and being expected to present an
approved dissertation in the university standard format containing the specifications
required for master research.
(Lecture 0 hour Practice 18 hours Self-study 0 hour / week)
ALl 698 NS 3 12 (0-36-0)
FsAunew: AN 697 INTUNUS 2
NNTIUTIMHANITNAADILALIATIZHA NITHAUILUIANDE19DETE N15UTEUI809A
Au§nanendnusiion1sfeuiFeaunenaide
(Us388 0 Flus UFUR 36 Halas Anwidnemuies 0 4alus / danw)
CH 698 Thesis 3 12 (0-36-0)
Prerequisite:  CH 697 Thesis 2
Research conduction with creativity involving theories and principle, data
collection and analysis, research problem presentation and discussion with thesis
advisor, solution to problems related to thesis methodology and results.
(Lecture 0 hour Practice 36 hours Self-study 0 hour / week)
AL 699 Wentinug ¢ 12 (0-36-0)
FsAunew: AN 698 ITUNUS 3
NINAUIANAALUUDETY ANEINITOIUNITLARIANUAALTIL NTFUATIZYDIA
Arwiiilauansoaniseufestauriaidludesiivhnsiss Ussinassdmnudanuaiiionts
Weuedureegetnian waznseduluanine dnus laueine 1 dnusnuunsgIunsRENYes
UM INeaY iauﬁaaﬂuﬁwamum'ﬁf‘gé’ammﬁaﬁmumawﬁﬂqm
(U337 0 $las URUR 36 dalus Anwrdemuies 0 $alus / dUnii)
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CH 699 Thesis 4 12 (0-36-0)
Prerequisite: CH 698 Thesis 3

Development of independent concept design and ability to express opinion,
systhesis knowledge leading to the essences of research, compilation and transfer of
knowledge into a clear and concised academic writing in thesis, students will be
expected to present an approved dissertation in the university standard format
containing the specifications required for master research, submit scientific article(s) for
publication as cirliculum requirement.

(Lecture 0 hour Practice 36 hours Self-study 0 hour / week)
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CH 501 Research Methodology 2(1-3-3)
Prerequisite:  As approved by program committee

Roles of scientific investigation, research plan, modern recent research in
applied chemistry, literature survey, citation, forms and method of writing scientific
reports and thesis proposal, important techniques used in observation, data collection
and interpretation of facts obtained from experiments.

(Lecture 1 hour Practice 3 hours Self-study 3 hours / week)
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CH 571 Safety in Industrial Chemical Process 3 (3-0-6)
Prerequisite:  None
Principles of safety and loss prevention control, hazard identification and
handling including risk assessment, principles of safety management, legislation and
safety laws, environmental system management standard I1SO 14001, occupational
health and safety management system standard ISO 18000.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
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CH 572 Energy Conservation and Management in Industries 3 (3-0-6)
Prerequisite: None
Basic principles of energy conservation and management in the industries,
usage of electrical and thermal energy, energy conservation potentials for electrical
and thermal systems, lighting systems, boilers, air conditioning systems, compressed
air systems, energy conservation potentials by energy management methods, energy
audit tools and energy auditing method, economic analysis and energy conservation
plan, energy conservation laws, case studies in energy conservation and management.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
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CH 573 Selected Topic in Industrial Chemistry 2 (2-0-4)
Prerequisite:  None
Series of lectures in interesting topics in industrial chemistry.

(Lecture 2 hours, Practice 0 hour, Self-study 4 hours / week)
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CH 574 Selected Topic in Metallurgy and Glass Technologies 2 (2-0-4)
Prerequisite:  None
Series of lectures in interesting technologies in metal industry and glass
industry.
(Lecture 2 hours, Practice 0 hour, Self-study 4 hours / week)
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CH 575 Thermal Behaviour of Raw Materials and Industrial Materials 3 (2-3-5)
Prerequisite:  None
Thermal behaviour of raw materials in glass, ceramics and metal industries,
ceramic sintering, glass melting, metallurgy smelting, heat treatment in glass and
metal and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hour, Self-study 5 hours / week)
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CH 576 Microscopy for Industries 3 (2-3-5)
Prerequisite:  None
Light microscope, interaction of electrons with the specimen, scanning electron
microscope, transmission electron microscope, energy-dispersive X-ray spectrometry,
a comparison with other techniques, case studies in application of electron microscopy
in research and industries, sample preparation, analysis of microstructure of industrial
materials by microscopy and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hour, Self-study 5 hours / week)
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CH 577 Catalyst Technology 3 (3-0-6)
Prerequisite:  None
Basic concepts of catalyst, rates and kinetic of catalytic reaction catalyst design
and selection, catalyst preparation and manufacturing, physical characterization and
examination of supported metal catalyst, acid and zeolite catalyst and catalytic
oxidation.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
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CH 578 Combustion Technology 3 (3-0-6)
Prerequisite:  None
Fuel and combustion fuel, combustion fuel type and fuel testing, theoretical
calculations of burning fuel including the apparatus, reaction of combustion processes,
heating values for burning fuel, analysis of out gases from burning and the calculation
of thermal energy balance before and after burning.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
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CH 579 Reactor design 3 (3-0-6)
Prerequisite:  None
Concepts for reactor design, single-stage and multi-stage reactor design, the
operation of the reactor, characteristic of fluid for mass and energy.
(Lecture 3 hours, Practice 0 hour, Self-study 6 hours / week)
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CH 581 Project study in applied chemistry 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and CH 312 Instrumental
Chemical Analysis Laboratory or as approved by program committee

Roles of scientific investigation, research plan, modern recent research in
applied chemistry, literature survey, citation, forms and method of writing scientific
reports and research proposal, important techniques used in observation, data
collection and interpretation of facts obtained from experiments; conduct a small
project of student research interest under the supervision of academic advisor and
laboratories corresponding to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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CH 526 Biochemical Instrumentation 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 527 Biochemical Instrumentation Laboratory 1(0-3-1)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

Experiments to manipulate macromolecule. Techniques covered include
chemical techniques using biological samples, cell separation and cell lysis, separation
and analysis of organelles and biomolecules using biochemical and chemical
approaches.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 547 Textile Chemistry Laboratory 1(0-3-1)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee

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

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 548 Processing and Rheology of Polymers and Composites 3 (3-0-6)
Prerequisite:  CH 441 Introduction to Polymer Science or as approved by program
committee
Rheology properties of polymers and composites. Theory of polymer rheology
during processing. Preparation of raw materials for polymer processing, including
techniques of polymer processing.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 549 Polymers and Composites Processing Laboratory 1(0-3-1)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee
Polymer processing involved commercial polymer and biomedical polymer
processing. Preparation of polymeric raw material for processing including techniques
of polymer processing.
(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 695

Prerequisite:

Roles of scientific investigation, research plan, modern recent research in
applied chemistry, literature survey, citation, forms and method of writing scientific

reports and thesis proposal, important techniques used in observation, data collection

Research Methodology

As approved by program committee

and interpretation of facts obtained from experiments.

2(1-3-3)

(Lecture 1 hour Practice 3 hours Self-study 3 hours / week)
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CH 510 Applied Analytical Chemistry 4 (3-3-7)
Prerequisite:  CH 210 Analytical Chemistry or as approved by program committee

Quantitative analysis concept and theory, processes and instrumental
analytical techniques completed with the principles of molecular and atomic
spectroscopy; mass spectrometry; modern chromatographic techniques; thermal

analysis techniques; scanning electron microscopy and transmission electron
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microscopy. Processes of sample preparation, digestion and method validation. The
laboratory practices demonstrate application of the theory for each techniques.

(Lecture 3 hours Practice 3 hours Self-study 7 hours / week)
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CH 510 Applied Analytical Chemistry 3 (2-3-5)
Prerequisite:  CH 210 Analytical Chemistry or as approved by program committee

Quantitative analysis concept and theory, processes and instrumental
analytical techniques completed with the principles of molecular and atomic
spectroscopy, mass spectrometry, modern chromatographic techniques, thermal
analysis techniques, scanning electron microscopy and transmission electron
microscopy, processes of sample preparation, digestion and method validation, the
laboratory practices demonstrate application of the theory for each techniques.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 513 Analytical Spectroscopy 3 (2-3-5)
Prerequisite:  CH 313 Instrumental Chemical Analysis or as approved by program

committee
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Fundamental backgrounds for spectroscopic analysis. Beer’s law and its
applications. Study, investigation and analysis of specific errors encounter during the use

of spectrometer. Absorption and emission spectroscopy including luminescence

spectroscopy.
(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 513 Analytical Spectroscopy 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee
Fundamental backgrounds for spectroscopic analysis, beer’s law and its
applications, study, investigation and analysis of specific errors encounter during the use
of spectrometer, atomic absorption spectroscopy, atomic emission spectroscopy
including luminescence spectroscopy and laboratories corresponding to the topics.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 514 Separation Techniques for Analysis 3 (2-3-5)
Prerequisite:  CH 313 Instrumental Chemical Analysis or as approved by program
committee

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

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 514 Separation Techniques for Analysis 3 (2-3-5)
Prerequisite:  CH 311 Instrumental Chemical Analysis or as approved by program
committee
Qualitative and quantitative analysis using chromatographic methods such as
gas chromatography, high performance liquid chromatography, ion chromatography,
capillary electrophoresis, micellar electrophoresis, size exclusion chromatography and
supercritical fluid chromatography, applications and trouble shooting in various types
of chromatographic methods are included and laboratories corresponding to the
topics.

(Lecture 2 hours Practice 3 hours Self-study 5 hours / week)
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CH 521 Advanced Biochemistry 1 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 521 Biochemical Application in Agriculture 3 (2-3-5)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 522 Laboratory Methods in Biochemistry 1(0-3-1)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

Introduction to biochemical experimental methods of studying natural
products and properties of the biological molecules are designed. The techniques
include the separation, identification and characterization of biomolecules for thiers
application on natural product chemistry.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 522 Technologies of Protein and Enzyme 3 (3-0-6)
Prerequisite:  Approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 523 Advanced Biochemistry 2 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

This course introduces current topics in hormonal control and physiology of
pituitary, biochemistry of hormone and continues to explore metabolic pathways and
also provides a detailed examination of biochemical information systems including the
structure and chemistry of nucleic acids and examines the details of information flow.
As well, the relationship between genetic information and actual cell function is
examined.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 523 Technology of carbohydrate and lipid 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 524 Nutritional Biochemistry 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 524 Bioactive compounds 3 (3-0-6)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

Bioactive compounds from natural products, major classes of bioactive
compounds from living organisms and non-living organism, isolation, purification and
chemical structure determination, mechanism of bioactive compounds on physiology
and biology of organisms, toxicology pharmacology and synthesis of natural bioactive
compounds, industrial, biotechnological and medical applications.

(Lecture 3 hour Practice 0 hours Self-study 6 hour / week)
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CH 525 Nutritional Biochemistry Laboratory 1(0-3-1)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee

Experiments includes biochemistry analysis of nutrition including carbohydrate,
lipid, protein, vitamins, minerals, contaminants, mycotoxins, feed preservatives,
antibiotics and pesticides. The course also introduces principal and guideline for dietary
analysis for nutritional assessment.

(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
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CH 525 Biochemical Instrumentation 3 (2-3-5)
Prerequisite:  CH 325 Biochemistry 2 or as approved by program committee
The principles, theory, composition of modern biochemical instruments and
experiments of method and skill for biochemical instruments such as cell separation
and cell lysis, separation and analysis of organelles and biomolecules using gel
filtration, electrophoresis, ion exchange chromatography, dialysis, high performance
liquid chromatography, enzyme linked immunosorbent assay, the application of
biological insutruments in biochemical researchs and laboratories corresponding to the
topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 532 Reactions and Mechanism of Inorganic Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Chemical kinetics and mechanism of inorganic reactions, ligand substitution
reactions on square-planar complexes, substitution reactions of octahedral Werner-
type complexes, oxidative addition and reductive elimination and application to bio-
inorganic chemistry.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 532 Reaction and Mechanism of Inorganic Chemistry Reaction 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Chemical kinetic and reaction mechanism of inorganic chemistry, substitution
reaction of square planar and octahedral complex, oxidation and reduction reaction,
substitution and elimination reaction, biocinorganic chemistry.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Principle and application of group theory and point group table to determine
the structure of solid inorganic compounds by infrared and Raman spectroscopy.
Applying the techniques of UV-visible, nuclear magnetic resonance and X-ray
spectroscopy including scanning and transmission electron microscopy to characterize
the solid inorganic compounds.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (2-3-5)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Theoretical and practical group theory and point group for structural
determination of compound, characterization of inorganic molecule by spectroscopy
techniques, infrared, Raman, UV -visible, nuclear magnetic resonance, X-ray diffraction
and related spectroscopy, laboratory practical applications of spectroscopy for
inorganic compound.
(Lecture 2 hours, Practice 3 hour, Self Study 5 hours / week)
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CH 534 Organometallic Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee
Structure and bonding of organometallic compounds, carbonyls compounds,
preparation and characterization of organometallic compounds with various ligands,
addition oxidation reaction, reductive reduction and insertion reaction, application of
organometallic compounds.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 534 Organometallic Chemistry 3 (2-3-5)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 2 hours, Practice 3 hour, Self Study 5 hours / week)

eAvil 12 (USuuzstie Ine/sange USuuzsAesurenedv Tne/sangu)
[k

AL 535 AIlADDSALLTY 3 (3-0-6)
FJurasunau: AY 333 LATRTUNSE 2 NSaLEUMIAILANULTAUYDUYDIANENTTUN1SUTEIN
NANENT

nouilassadiaziusslunillaoesfiuiu audfnididnnseiindwazaruduy
wimanvesansuszneulsdou nalnnsiinUfizeuazisnisdunsziaisusznaulneash
YS!

(Us387e 3 $las URUR 0 dalas Anwdnemuies 6 Halua / dUni)

CH 535 Coordination Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 535 Supramolecular Chemistry 3 (3-0-6)
Prerequisite:  CH 333 Inorganic Chemistry 2 or as approved by program committee

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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CH 541 Polymer Synthesis 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee
Preparation of polymers by different reactions such as addition polymerization,
condensation polymerization and co-ordination.  Mechanisms of polymerization

reaction. Techniques of polymer preparation such as solution, suspension and

emulsion.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
Tnaai
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CH 541 Polymer synthesis and characterization 3 (2-3-5)
Prerequisite: CH 441 Introduction to Polymer Science, IC 342 Polymer Science or as

approved by program committee

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

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

el 14 (UFuuetie Tne/dsnge USuugedesuiesein Ine/sangy Usumineiin)
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CH 542 Polymer Science Laboratory 1(0-3-1)
Prerequisite:  CH 441 Introduction to Polymer Science or as approved by program

committee

Preparation of polymers by different reactions and techniques. Mechanisms of

polymerization reaction. Characterizations of polymer and determination of polymer

properties.
(Lecture 0 hour Practice 3 hours Self-study 1 hour / week)
Tnaai
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CH 542 Properties of polymer and their analyses and testing 3 (2-3-5)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or as
approved by program committee
Structures and morphologies of polymer, viscoelastic and relaxation, solubility
and electronic properties, thermodynamics and kinetics of polymer transition,
mechanical property of polymer and laboratories corresponding to the topics.
(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
se3vil 15 (USuuzstie Ine/sange USuuzsamesutenedvn Tne/sangu)
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CH 543 Physical Properties of Polymers 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee
Structures and morphologies of polymer. Viscoelastic and relaxation, electrical
property, thermodynamic and kinetic of polymer transition.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
T
ALl 543 nstusUuaznsivavomediues 3 (3-0-6)
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CH 543 Processing and Rheology of Polymers 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or
as approved by program committee
Rheology properties of polymers, theory of polymer rheology during
processing, preparation of raw materials for polymer processing, polymer additives,
including polymer processing technology.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 544 Characterisation and Analysis of Polymers 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee
Chemical and physical characterization of polymers by spectroscopy,

chromatography and thermal transition methods. Analysis of chemical composition in

polymer.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
Tnaai
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CH 544 Textile technology 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or IC 342 Polymer Science or
as approved by program committee
Important natural and synthetic fibers, synthesis of synthetic fiber, spinning of
natural and synthetic fibers and their physical and chemical properties, weaving,
printing, mechanical and chemical finishings of textile.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 545 Textile Technology 3 (3-0-6)
Prerequisite: CH 441 Introduction to Polymer Science or as approved by program
committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
Tnaai
AL 545 ilvosduarn1don 2 (2-0-4)
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CH 545 Color chemistry and dyeing 2 (2-0-4)
Prerequisite:  CH 361 Physical Chemistry 2 or as approved by program committee

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

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 546 Color Chemistry and Dyeing 3 (3-0-6)
Prerequisite:  CH 361 Physical Chemistry 2 or as approved by program committee

Light theory of color relevance, color theory involving chemical structure of
molecule mechanism of dyeing. Thermodynamic of dyes. Determination of dye
content, dye analyses and applications of natural dye.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
T
AL 546 UftRnsmaaiidame 1(0-3-1)
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CH 546 Textile Chemistry Laboratory 1(0-3-1)
Prerequisite:  CH 361 Physical Chemistry 2 or as approved by program committee

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

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 560 Applied Physical Chemistry 3 (3-0-6)
Prerequisite:  CH 260 Physical Chemistry or as approved by program committee
Chemical kinetics, determination of rate of reaction, thermodynamic
mechanism, the first law, the second law and the third law of thermodynamics.
Chemical kinetic theory, chemical equilibrium and the phase rules. The application for

the study of kinetic chemistry, including literature surveys and scientific journals

related.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
T
AL 560 willgsidndUszyna 3 (3-0-6)
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CH 560 Applied Physical Chemistry 3 (3-0-6)
Prerequisite:  CH 260 Physical Chemistry or as approved by program committee

Chemical kinetics, determination of rate of reaction, thermodynamic
mechanism, the first law, the second law and the third law of thermodynamics,
chemical kinetic theory, chemical equilibrium and the phase rules, the application for
the study of kinetic chemistry, including literature surveys and scientific journals
related.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 561 Advanced Physical Chemistry 3 (3-0-6)
Prerequisite:  CH 363 Physical Chemistry3 or as approved by program committee
Kinetics theory of gas, thermodynamics Gibb’s free energy and equilibrium,
thermodynamic  of solution, phase equilibrium, electrolyte solution and
electrochemistry.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
Tnaai
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CH 561 Advanced Physical Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry3 or as approved by program committee
Kinetics theory of gas, thermodynamics Gibbs free energy and equilibrium,
thermodynamic  of solution, phase equilibrium, electrolyte solution and
electrochemistry.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
518397l 21
LAY
AL 562 YauAIER LAl 3 (3-0-6)
FdsAuneu: Ay 363 WILTINENE 3 YEeLTEUVITAUANULAIUTEUYDIAMUENTINNITUTETN
NANENS
gnsmainuisenadl nalnvesnseuiunisusy nguesenssillua nauiaisneny
s nuraumanivetljisenvenia aznzdauaziouled nsiiaatdeyanazasunaln
yesUfATenfidudouresansusznouidedon
(U338 3 Halaa UFUR 0 Falaa Anwndaeauies 6 #ala / dUami)



ume.2 125

CH 562 Chemical Kinetics 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry3 or as approved by program committee

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
T
ALl 562 auUNaAAASLAL 3 (2-3-5)
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CH 562 Chemical Kinetics 3 (2-3-5)
Prerequisite:  CH 363 Physical Chemistry3 or as approved by program committee

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

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

Prerequisite: CH 363 Physical Chemistry3 or as approved by program committee
Theory of quantum and classical, Schrodinger wave equations, theory of

perturbation. Electron structure of atom, Theory of molecule, molecule consists of 2

atoms, atomic structure, proximate method, application spectroscopy and

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

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

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (3-0-6)
Prerequisite:  CH 363 Physical Chemistry 3 or as approved by program committee

Chemical nanoscience and nanotechnology, synthesis and characterization of

nanomaterials by X-ray diffractometer (XRD), scanning electron microscope (SEM) and



ume.2 127

transmission electron microscope. Application and utilization for solving problem of
nanomaterials.
(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
T
ALl 565 Wemansulutazialulaguluniuad 3 (2-3-5)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)
Prerequisite: CH 363 Physical Chemistry 3 or as approved by program committee

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

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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sulfite by pervaporation flow injection with amperometric detection using
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Extracted and Determined byusing the Adsorption Coefficient (K), Pure and
Applied Chemistry International Conference (PACCON 2013), 23 -25 January
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