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3.1.3.1 WU 1 wuv 1.1
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1) sedundtldiiuniaein (9) wirein

30307701 sufeuitiuionmuntnisudioondn (3) (2-3-5)
Research Methodology for Professional Development

30307791 duuun 1 (1) (0-2-1)
Seminar 1

30307792  dunun 2 (1) (0-2-1)
Seminar 2

30307793 duuun 3 (1) (0-2-1)
Seminar 3

30307794 duwun 4 (1) (0-2-1)
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30307795 &uwun 5 (1) (0-2-1)
Seminar 5

30307796 &uuun 6 (1) (0-2-1)
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2) Auinus 48 wiqein

30307891 fuinus 1 6 (0-18-0)
Dissertation 1
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Dissertation 2

30307893  quiinus 3 6 (0-18-0)
Dissertation 3

30307894  auiinus 4 6 (0-18-0)
Dissertation 4

30307895 AWHINUS 5 12 (0-36-0)

Dissertation 5
wiaein (Ussene-UfuR-Anwdienuas)
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Dissertation 6
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Research Methodology for Professional Development

30307791 duwun 1 (1) (0-2-1)
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30307792 duun 2 (1) (0-2-1)
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Dissertation 1
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Dissertation 3
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Dissertation 4
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Dissertation 5
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Dissertation 7
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Dissertation 10
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30307701 sufeuidituifiowmuninidedioondn (3) (2-3-5)
Research Methodology for Professional Development

30307791 duuun 1 (1) (0-2-1)
Seminar 1

30307792 @uuun 2 (1) (0-2-1)
Seminar 2

30307793 @uuun 3 (1) (0-2-1)
Seminar 3

30307794 duuun 4 (1) (0-2-1)
Seminar 4

30307795 &N 5 (1) (0-2-1)
Seminar 5

30307796 @UNU 6 (1) (0-2-1)
Seminar 6
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2) e inus 36 wUqEnn
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Dissertation 1
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Dissertation 2
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Dissertation 3

30307894  Aufinus 4 6 (0-18-0)
Dissertation 4

30307895 AwiInus 5 12 (0-36-0)

Dissertation 5
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Tngidenannguiviiduiusfunsihgufiinus swalidesndt 12 wiefn lag
p1aidenseinannguauldliiiu 3 niefn
NguIYNATIATIZA

30307711 ﬁLé‘ﬂmaﬁﬂésﬁguqaﬁm%’Uﬁﬂmﬁ 3 (2-3-5)
Advanced Electronics for Chemists

30307712 lulowwuwes 3 (2-3-5)
Biosensors

30307713 LALULLASA 3 (2-3-5)
Chemometrics

30307714 wuaanvswizLasssuUdeuss 3 (2-3-5)

Mass Spectrometry and Combined System
30307715 vhdefiuraulamanitinge 3 (2-3-5)
Topics of Current Interests in Analytical Chemistry
nguAYFAATLazTALmALULEE

30307721 Fuedidug 3 (3-0-6)
Advanced Biochemistry

30307722 AR INYLALENTIAL 3 (2-3-5)
Cell Biology and Molecular Biochemistry

30307723 Buuaziluy 3 (2-3-5)
Gene and genome

30307724 shtefiuaulaniadaed 3 (2-3-5)

Topics of Current Interests in Biochemistry
ngudvaialiunsy
30307732 awWnlnsalnUuaznanmansvesansusenaveliunidias 3 (2-3-5)
IAoasALUTY
Spectroscopy and Crystallography of Inorganic and
Coordination Compounds
30307734 hdefitiaulamuafiotunid 3 (2-3-5)

Topics of Current Interests in Inorganic Chemistry

e (Ussee-Ufua-Anusndienued)
30307735 fussFATeilondindsdu 3 (2-3-5)
Catalyst for Sustainable Chemistry
30307737  n1sesnkuukandmsuasusenovetiunsd 3 (3-0-6)

Crystal Design for Inorganic Compounds
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30307738 AUANININUDINITAILATIZALAZINANYULIANIZDY 3 (2-3-5)
Tanotumsd
Advances in Synthesis and Characterization of
Inorganic Materials

nguivieiinedimaiuazimaluladdma

30307741  nalnuavaauransvesujisemedmelsiutunasnis 3 (2-3-5)
ATIVADUANBAUZLANIZUDINDALUDT
Mechanisms and Kinetics of Polymerization and

Polymer Characterization

30307742  \wildsANdveIwedLNDS 3 (3-0-6)
Physical Chemistry of Polymer
30307743 wedwesnaukazTangaUsEnoU 3 (3-0-6)

Polymer Blends and Composite Materials

30307744 Lﬁﬁ%ﬂqma’mmiméwa 3 (2-3-5)
Chemistry of Textile Industry

30307745  nshAIsiLarnndeuanRdme 3 (2-3-5)
Textile Analyses and Testing

nguAvLATBuN3E iindnsurisrsuAuazanseangnaniedanim

30307751 UfAsouarnsduanzinaaiduniddugs 3 (2-3-5)
Advanced Organic Reactions and Syntheses

30307752 mi‘dizﬂa‘uLS%LM@ISI%@?H%UQ& 3 (3-0-6)
Advance in Heterocyclic Compounds

30307753 awmeslowndiduge 3 (3-0-6)

Advanced Stereochemistry
30307754  a1susznoulanedunsglunidunsddunsisy 3 (3-0-6)

Organometallic Compounds in Organic Synthesis

wiaein (UssENe-UfUR-Anwdienuas)
30307755  shdefiuiaulamaaiidunid 3 (2-3-5)
Topics of Current Interests in Organic Chemistry
QGHELIGHEATERES

30307761 \nfinoaaosduasAdfiug 3 (2-3-5)
Colloid Chemistry and Surface Chemistry

30307762 Usingnisain1siinikazn1TATIeLaiily 3 (3-0-6)
NILUIUNITHARIER)

Transport Phenomena and Chemical Analyses in

Material Production
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30307763

30307764

WAL ILMDS
Computational Chemistry
ganunaulanaedTewNand

Topics of Current Interests in Physical Chemistry

naNAvILANYAHIINTTY

30307772

30307773

30307774

30307775

30307776

mslemeiianfemeaiaaninsalnddugs

Advanced Spectroscopy for Material Characterization
nswasuignnvesiangmanngsy

Phase Transformations of the Industrial Materials
wioslilaunfindtugsdmiugaamnsau

Advanced Thermodynamics for Industry
U57n9n138In151 NN

Transport Phenomena
wAlUladaTARNLIIAIRED
Surfactant Technology

newg : eI ldduniheinavauemangns

ABINNT
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TUFIRUANANLAI ALY U1 STE SURRATOUNENENS

32

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

1. 5718391019190 sEAAUE U lvvaEN s T uAnANY) d1dnuSnswar W
2. edvnldlaiduivnentidunieeniden mudewuziilunisusuaiug
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3.1.3.4 WNU 2 WUU 2.2
igfin (UsTENe-UfUR-Anwdignued)

1) e3viilituniaein 13 wuaefin

30307701 sadeuisidudiienmundnideiioodn (3) (2-3-5)
Research Methodology for Professional Development

30307791  duuun 1 (1) (0-2-1)
Seminar 1

30307792  @uuu 2 (1) (0-2-1)
Seminar 2

30307793  duuun 3 (1) (0-2-1)
Seminar 3

30307794  duuun 4 (1) (0-2-1)
Seminar 4

30307795  duuu1 5 (1) (0-2-1)
Seminar 5

30307796  duuuU1 6 (1) (0-2-1)
Seminar 6

30307797 Uy 7 (1) (0-2-1)
Seminar 7

30307798  @uuun 8 (1) (0-2-1)
Seminar 8

30307799  duuu1 9 (1) (0-2-1)
Seminar 9

30307800  @wuun 10 (1) (0-2-1)
Seminar 10

e : () WWusednnlidumhefasesiivsafiunaussuu S wie U

2) pufjiinus 48 Mienn
30307891  AwfUNuS 1 6 (0-18-0)
Dissertation 1
30307892  quHnus 2 6 (0-18-0)

Dissertation 2
miqefin (Uss818-UfuR-Aneaienued)

30307893  AuijHnus 3 6 (0-18-0)
Dissertation 3
30307894  AufUNUS 4 6 (0-18-0)

Dissertation 4
30307895  AWfUNUS 5 12 (0-36-0)
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Dissertation 5

30307896  AuiNus 6 12 (0-36-0)
Dissertation 6
3) 5793¥BNLAdN 24 WA

QA‘QJ LYY € o

Iidenannguivniduiusiunisigulinus duulidesndt 12 vdlein wag

1 a [

nnguduBnlitesnd 12 miein laglmdansedvseaulsyaynlaliniu 9 miefs
NguIYNATIATIZA

20307511 ifesesitugs 3 (2-3-5)
Advanced Analytical Chemistry

20307512  msaaseielniedl 3 (2-3-5)
Electrochemical Analysis

20307513  msaATeiasaUninsalnd 3 (2-3-5)
Analytical Spectroscopy

20307514 WARANSWENEBNISIASIZ 3 (2-3-5)
Separation Techniques for Analysis

20307515  iAd@1vgInen 3 (2-3-5)
Forensic Chemistry

30307711 SLﬁﬂmaﬁﬂﬁéﬂy’uqqﬁm%’uﬁﬂmﬁ 3 (2-3-5)
Advanced Electronics for Chemists

30307712 lulewuiwes 3 (2-3-5)
Biosensors

30307713 1ALuLIASN 3 (2-3-5)
Chemometrics

30307714 wuaannsuvswasszuuidouse 3 (2-3-5)

Mass Spectrometry and Combined System
miaefin (Uss818-UfuR-Aneaienued)

30307715  shdefithaulanaaiiiesizi 3 (2-3-5)
Topics of Current Interests in Analytical Chemistry
nguvBnalinazmalulagyuad

20307521  N5UTEYNALTAIATINIINITINEAT 3 (2-3-5)
Biochemical Application in Agriculture

20307522  wialuladveslusaunagioulul 3 (3-0-6)
Technology of Protein and Enzyme

20307523  walulagvesaslulawnsniaz vy 3 (3-0-6)

Technology of Carbohydrate and Lipid
20307524 ﬁ?i@@ﬂi]‘l/lé‘l/l’]ﬂ%’m’]w 3 (3-0-6)
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Bioactive Compounds

20307525 iA3eslonneduad 3 (2-3-5)
Biochemical Instrumentation

30307721 Fuedidugs 3 (3-0-6)
Advanced Biochemistry

30307722 AR INYALENTIAL 3 (2-3-5)
Cell Biology and Molecular Biochemistry

30307723 Buwazdluy 3 (2-3-5)
Gene and Genome

30307724 hdefitiaulanduad 3 (2-3-5)

Topics of Current Interests in Biochemistry
nguvatiaiunsy

20307531 indlefiuniddugs 3 (3-0-6)
Advanced Inorganic Chemistry

20307533 awninsalnlvesansusznavetiunid 3 (2-3-5)
Spectroscopy of Inorganic Compounds

20307534  iafeasunlumviadn 3 (2-3-5)
Organometallic Chemistry

20307535  pdlgusaluiana 3 (3-0-6)

Supramolecular Chemistry
igfin (UsTENe-UfUR-Anefignued)

20307536 wWaneans 3 (2-3-5)
Crystallography

30307732 anlnsalnUuasuanmansvesansusenovaiuniduas 3 (2-3-5)
TAoasAluTY

Spectroscopy and Crystallography of Inorganic and
Coordination Compounds

30307734 vhdefiuraulamaaiiofunid 3 (2-3-5)
Topics of Current Interests in Inorganic Chemistry

30307735 fseUfizeilewndifidedu 3 (2-3-5)
Catalyst for Sustainable Chemistry

30307737  N1300NLUUNANAIMIUANTUsTNOUBTUNTE 3 (3-0-6)
Crystal Design for Inorganic Compounds

30307738 AVUAINTRINTHUATIsRAs AN vslRsvetTaneliunsd 3 (2-3-5)
Advances in Synthesis and Characterization of Inorganic
Materials

nguivnaiinedwasuazimaluladfme
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20307541 UASEINTALATIEVRALNITNTIVADUAN WULLANILUDINDTIDS 3 (2-3-5)
Polymer Synthesis and Characterization

20307542  @uUflarn1sndeuauURTIneaILes 3 (2-3-5)
Properties of Polymer and Their Analyses and Testing

20307543 nstugUuaznsivavemediues 3 (3-0-6)
Processing and Rheology of Polymers

20307544  piiFmenavweluladdme 3 (2-3-5)
Textile Chemistry and Textile Technology

20307545  \pflvesduazn1sdon 3 (2-3-5)

Color Chemistry and Dyeing

30307741  nalnuazaauranivesuisemedwelsatuuazniniivaau 3 (2-3-5)
ANWULIANIZVOINDRLUDST
Mechanisms and Kinetics of Polymerization and Polymer

Characterization

iagfin (UTsEe-UHUR-Anwdignued)

30307742  \wildsHandueswediues 3 (3-0-6)
Physical Chemistry of Polymer
30307743 wedleiNaNuwayianTaUENoU 3 (3-0-6)

Polymer Blends and Composite Materials

30307744 Lﬂﬁmaqqmammiméwa 3 (2-3-5)
Chemistry of Textile Industry

30307745  mRzilasvadavantidame 3 (2-3-5)
Textile Analyses and Testing

nauAvLATBuN3S infinBnsurissmed uazaseangnaniedanin

20307551  \AfiBuvIsdug 3 (3-0-6)
Advanced Organic Chemistry

20307552 misfigatiiendnualmsaninsalnduesansifiqrivnadinm 3 (2-3-5)
Spectroscopic Characterization of Bioactive Compounds

20307553 iadinBnSuriossuiadugs 3 (2-3-5)
Advanced Natural Products Chemistry

20307554  nsduassiansansasisssufidiesduen 3 (3-0-6)
Natural Product Synthesis for Drug

30307751 Ufseuernsdaanginaaiuniddugs 3 (2-3-5)
Advanced Organic Reactions and Syntheses

30307752 miﬂizﬂauLammaiﬂsméﬂ%uqq 3 (3-0-6)

Advance in Heterocyclic Compounds
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30307753 aweslowndidugs
Advanced Stereochemistry
30307754  @1sUszneulanedunsglupiiduniddunsizi
Organometallic Compounds in Organic Synthesis
30307755  wdefithavlamaaiidunss

Topics of Current Interests in Organic Chemistry

37

3 (3-0-6)

3 (3-0-6)

3 (2-3-5)

midgin (UssENe-UfUR-Aneriienuas)

nauIv AT End
20307561  eildsAndtuags
Advanced Physical Chemistry
20307562  YauwaAdnsLAl
Chemical Kinetics
20307563  flpdgslaziailsed
Nuclear and Radiochemistry
20307564  LANAIDUAY
Quantum Chemistry
20307565  Angneansuilutazwalulagunluniaad
Nanoscience and Nanotechnology in Chemistry
30307761  \nilmeaaeeRuaziAIfiLAY
Colloid Chemistry and Surface Chemistry
30307762 Usingnisalnisdimikan1sinseiidaailunseuiunisnan Ta
Transport Phenomena and Chemical Analyses in Material
Production
30307763  iAlAOUNILNOS
Computational Chemistry
30307764 vhdefitiaulanaadideil@nd
Topics of Current Interests in Physical Chemistry
ﬂzju?m’u,ﬂﬁqﬂm‘mii&l
20307571 A1SRBAKUUNNTVNARBILAZNNTAIUANAMAMNEMTUEAANNTTH
Experimental Design and Quality Control for Industry
20307572 mié’fﬂmswﬁw’luua3§QLLaﬂﬁau1uqma’lwﬂiiu
Energy and Environmental Management for Industry
20307573 viheaulamuaiignainssy
Selected Topic in Industrial Chemistry
20307575 ‘anﬂﬁuvnx‘iﬂ’J’]ﬂJ%@U‘UBQ’?ﬁ]QaULLaz’?ﬁﬂqmﬁ’Mﬂﬁm

3 (3-0-6)

3 (2-3-5)

3 (3-0-6)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)
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Thermal Behaviour of Raw Materials and Industrial Materials

igfin (UsTEe-UfUR-Anwnlgnued)

20307576 wAlulagaisaufisen 3 (2-3-5)
Catalyst Technology

30307772 mslemeiianfemeiaaninsalnddugs 3 (2-3-5)
Advanced Spectroscopy for Material Characterization

30307773 mswasuignavesiangmanngs 3 (3-0-6)
Phase Transformations of the Industrial Materials

30307774 weslulaudinddugedniugnamnssy 3 (2-3-5)
Advanced Thermodynamics for Industry

30307775 Usingnisadnisiing 3 (2-3-5)
Transport Phenomena

30307776  wAlUlABAITARNLIIFARED 3 (2-3-5)
Surfactant Technology

v : e3vilidumhefnazanvemdngns

1. MeAnmwiassmanudouluveshetudinfnu duinuimsuagian
NS

2. vl uivnentsdunieteniden mudeuuzinlunsuiuanug
fugrumuendfiuteuesensglTuRnteuvangas

3. sAvnasufiugudwiuinAnviisidufesSeulaglitumhenn ieusu
fugrufiudunuanuiureureseasdiiuinseundngns
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3.1.4 NMIAAUATAEIV
eI lundngnsinisimuasiavessngdy mudseniaunIng deusly 13eq
VANNUIINISAIINUATHATIETVIVOMANERT WA 2565 Felinsmmunsednlisenauly

MEUANAY 8 NAN LAeTraninuRLars19aLdunnal
30307701 se4l8udTidewienaundnideiloanTn

@ 6 @
(1) #éndl 1 mnedsvdngns
2 vaneile mangns USayayrumdnudin
3 mungfe wingns UsayaynnulUnidin
(2) n&n?l 2 wag 3 v Aniy/Anede
03 Maeia AMYINEIFEns
(3) wdn7l 4 uay 5 Mnefaanv1iv
07 U8 av v ALIUTEYNA
(4) »&nil 6 A3 8 aneds HaTEIvIweMANGNS
yaneiaundnd 6 vessiadviduausiaivlusedutudndng il
5 uay 6 WuszauseivluseauusemadednsdudinuazssaulSayaln
7 8 wag 9 WuszAumeimluszaudiggen
yaneiaundn 7 7 vossiain uansdanguiulundngns il
0 \AnAnteslunguivientadu sndilunsdiinamdaay 8 Tidy
Aduunn uarmundsay 9 Tiduiwnauginus
1 Buidniidndedungiiviaifnse
2 A ietedungiinduaiiuasdnaiinelulas
3 A iAeteslunguivieilefiuvid
4 \thAvifetesdunguiviaiinedueiuazmeluladdme
5 1A iededunguiviaiunid inindnfusisssumnfuazaisean
QviSmsTanw
6 \thAviAeteslunguivieiidemand
7 A ifededunguivieiignannssy
8 \iuiniiAdeslunguiniaiiuszgndysanns
9 \uAmAnesluseindunu maSeuidasy uasinerdnus
yaneawndnd 8 wansds aunsulumneiendy q
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3.1.5 UHUNSANEN
1) Wi 1 wuu 1.1
7 1 mansfnenii 1
SWEYN Fa3un wiaefin | ussene | UGUR | Anwrdtenues
30307701 | seideuidideiiveimmn (3) (2) (3) (5)
UnIdeilon1un
30307791 | duuun 1 (1) (0) (2) (1)
30307891 | Aufilnus 1 6 18
334 6 0 18 0
U7 1 mansfnendl 2
EUGEA Ho3vn wiaefin | usseie | UGUR | Anedeaues
30307792 | dunun 2 (1) (0) (2) (1)
30307892 | rufjinus 2 6 0 18 0
374 6 0 18 0
T 2 mansinenii 1
EUGER Fo3vn wiaefn | ussene | UGUR | Anwdeaues
30307793 | duaun 3 (1) (0) (2) (1)
30307893 | AWAwuS 3 6 0 18 0
33U 6 0 18 0
T 2 mansAnwnii 2
EUGER Ho3vn wiaefn | ussene | URUR | Anwrdenues
30307794 | duuun 4 (1) (0) (2) (1)
30307894 | sufjamus 4 6 0 18 0
37 6 0 18 0
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pA
[

JuUN 3 ArAnsANEIN 1

EVGER ¥3U wiaefin | ussene | UGUR | Anwdtenues
30307795 | duuun 5 (1) (0) 2 (1)
30307895 | qufjdnus 5 12 0 36 0

37 12 0 36 0

v
[

UM 3 AAn1sANYIN 2

EUGER ¥3U wiaefin | ussene | URUR | Anwdeaues
30307796 | duwun 6 (1) (0) 2) (1)
30307896 | AufTwus 6 12 0 36 0

3 12 0 36 0

NUBNE : - WHUnsAnEEsaUSUUABLLAmuAIMLN TN ANURLUETYe9e1915E
HSUNAYRUNANGNS
- () Wusedndismualideulagldduniieia Tneinig
Useiilunaduseuu S wag U
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2) WU 1 wuu 1.2
7 1 mansfnenii 1
SWEYN Fa3un wiaefin | ussene | UGUR | Anwidtenues
30307701 | sei08uid deLieimun (3) (2) (3) (5)
UnIeilon1an
30307791 | duuun 1 (1) (0) 2 (1)
30307891 | Aufilnus 1 6 18
334 6 0 18 0
U 1 mansfnenii 2
ARV Fa3v1 widgin | ussene | URUA | Anwidienuias
30307792 | & 2 (1) (0) () (1)
30307892 | Aufiinus 2 6 0 18 0
374 6 0 18 0
7 2 mansinenii 1
WY Ja3v1 widgin | ussene | URUA | Anwidienuias
30307793 | duuun 3 (1) (0) (2) (1)
30307893 | Auinus 3 6 0 18 0
374 6 0 18 0
T 2 mansAnwnii 2
EUGER Ho3vn wiaefn | ussene | URUR | Anwrdenues
30307794 | duuun 4 (1) (0) (2) (1)
30307894 | aufinus 4 6 0 18 0
374 6 0 18 0
7 3 mansinenii 1
WAV Fodmn iein | ussene | URUR | Anwidienuias
30307795 | duyun 5 (1) (0) (2) (1)
30307895 | awfinus 5 12 0 36 0
374 12 0 36 0
i 3 mansinenil 2
WAV Fa3 widgin | ussene | URUA | Anwrdienuias
30307796 | duuun 6 (1) (0) 2 (1)
30307896 | ufdwus 6 12 0 36 0
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33U 12 0 36 0
U7 4 nensEneni 1
WAV Fa3w widgin | ussene | URUA | Anwidienuias
30307797 | duuun 7 (1) (0) 2) (1)
30307897 | aufiinus 7 6 0 18 0
3 6 0 18 0
U 4 meansfnenil 2
WAV Ja3v1 widgin | ussene | URUA | Anwidienuias
30307798 | duuun 8 (1) 0) 2 (1)
30307898 | rufjinus 8 6 0 18 0
33U 6 0 18 0
7 5 mansAnenii 1
ARV Fa3v1 widgin | ussene | URUA | Anwidienuias
30307799 | duuun 9 (1) (0) (2) (1)
30307899 | Aufinus 9 6 0 18 0
33U 6 0 18 0
T 5 mansfnenii 2
SWEIY Ja3v1 wiagin | ussene | URUA | Anwidienuias
30307800 | @uun 10 (1) (0) (2) (1)
30307900 | Aufinus 10 6 0 18 0
374 6 0 18 0
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VUGG © - WHuMSAnIaIsaUsulUAsUlF LA AL MamLUETe9919158
HSURAYRUNANGNS
- () Wusedndismualideulagldtunieia Tneinig
Useilunadussuu S wag U

3) LNU 2 LuU 2.1

JudN 1 ArAnsAnEN 1

=

SWEIU Yo widefin | ussene | UGUR | Anwdtenues
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30307701 | s2deuididesiionamn (3) (2) (3) (5)
1nId8dlea1Tn
30307791 | duaun 1 (1) (0) (2) (1)
30307xxx | Avkeniden 1 3
30307xxx | IwLeniaen 2
574 6
FuU% 1 mennsEnend 2
ARV Fa3v1 widgin | ussene | URUA | Anwidienuias
30307792 | duuun 2 (1) (0) (2) (1)
30307891 | sufamus 1 6 0 18 0
30307xxx | IvLoNLaN 3 3
30307xxx | AvLeniaen 4 3
524 12
U9 2 mannsEnend 1
EUGER Ho3vn wiaefn | ussene | UGUR | Anedeaues
30307793 | duuun 3 (1) (0) (2) (1)
30307892 | quijiinus 2 6 0 18 0
39U 6 0 18 0
Ful% 2 mmannsEnend 2
SWEIY Ja3v1 wiagin | ussene | URUA | Anwidienuias
30307794 | duwun 4 (1) (0) (2) (1)
30307893 | Awijiwus 3 6 0 18 0
394 6 0 18 0
U7 3 mannsEnend 1
WU Ya3u wiagin | ussene | URUA | Anwidienuias
30307795 | @uuun 5 (1) (0) 2) (1)
30307894 | Aufiinus 4 6 0 18 0
394 6 0 18 0
U4 3 mansAnend 2
SRV CCRRA widgin | ussene | URUA | Anwrdienuias
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30307796 | duuu1 6 (1) (0) (2) (1)
30307895 | awfinus 5 12 0 36
594 12 0 36 0

NUBLNA : - wHUnSANEEsaUSUUABLLAIuAIMLNZEN ALRILUETYese19NE
HSURAYUNANGAS
- () Wusedniirmualndeulaslituniieia Tnefing
Useiilunarduseuu S wag U



Upa.2 a7
4) WY 2 UU 2.2
U9 1 mennsEnend 1
EVGER Ha3vn wiaefin | ussene | UGUR | Anwdtenues
30307701 | s2Adeuididesiionamn (3) (2) (3) (5)
1nI98dlae1Tn
30307791 | duwn 1 (1) (0) (2) (1)
30307xxx | v eniden 1 3
30307xxx | Avneniaen 2 3
374 6
FuU% 1 mannsEnend 2
ARV Fa3v1 widgin | ussene | URUA | Anwidienuias
30307792 | duun 2 (1) (0) (2) (1)
30307xxx | Aveniaen 3 3
30307xxx | v eniden 4 3
524 6
U9 2 mennsEnend 1
EUGER Fo3vn wiaefn | ussene | UGUR | Anedenues
30307793 | duuun 3 (1) (0) (2) (1)
30307xxx | AvLeniden 5 3
30307xxx | v eniaen 6 3
32U 6
FuU% 2 mmannsEnendi 2
WU Ja3v1 wiagin | ussene | URUA | Anwidienuias
30307794 | dunun 4 (1) (0) 2) (1)
30307xxx | v neniaen 7 3
30307xxx | AwLeniden 8 3
574 6
Fu% 3 mannsEnend 1
WAV Fodmn iein | ussene | URUR | Anwidienuias
30307795 | duaun 5 (1) (0) (2) (1)
30307891 | Aufdnug 1 6 0 18 0
394 6 0 18 0
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FuTA 3 namsfnund 2
EVGER Ha3vn wiaefin | ussene | UGUR | Anwdtenues
30307796 | duuun 6 (1) (0) (2) (1)
30307892 | guijiinus 2 6 0 18 0
37 6 0 18 0
FuTA 4 nansEnend 1
EUGER Ha3vn wiaefin | ussene | URUR | Anwdeaues
30307797 | duuun 7 (1) (0) (2) (1)
30307893 | Aufinus 3 6 0 18 0
374 6 0 18 0
T 4 namsfnund 2
EUGEA Ho3vn wiaefin | ussene | UGUR | Anedeaues
30307798 | duaun 8 (1) (0) (2) (1)
30307894 | fuqlinus 4 6 0 18 0
374 6 0 18 0
FuTA 5 nensEneni 1
EUGER Ho3vn wiaefn | ussene | UGUR | Anendenues
30307799 | duuun 9 (1) (0) 2) (1)
30307895 | Auidwus 5 12 0 36 0
33U 12 0 36 0
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pA
[

JuUN 5 ArAn1sAnEIN 2

EVGER Ha3vn wiaefin | ussene | UGUR | Anwdtenues
30307800 | dasiun 10 (1) (0) 2 (1)
30307896 | qufanus 6 12 0 36 0

37 12 0 36 0

NUBNE : - WHUnsANEEsaUSUUABLLAIuAIMLNZEN AURILUETvese19NE
HSURAYUNANGNS
- () Wusedndismualideulaglddunheia Tneinis
Useiflunardusyuu S wag U



uAg.2 50

3.1.6 A1BTUEIIYIU
1) Medndunundinvualiifeulaelitiuniaein (Non-credit prescribed
courses)

30307701 sudeuisisuifiewauntinidedioondn 3 (2-3-5)
FTIAUNDY | MIUANUTIUYOUVDID1ANTTRTURATOUNANGRS
vdeihlugmadutinidefledn Feuszneuseisnsduduluiesayn

w@ilow NSWEUNUNIAINEIMENS N15IATIERLUaNAToYaR 8L UUTIaRINNERRLUY

AN 9 A139ANITaLAzlATINTG N1TANHUNTITITERE 9T URATEU 9585330TUN19I9E

N139RNEEUITIUNTTY NITLUVRANVAYUNITITY N1TINHHUTIND N15as1uasone

Tinwen1sdeans wasrinurlunsiBeuunanumadedeffind wagnsananstng

(Us387e 2 $las URUR 3 dalas Anwadnemuies 5 Falua / dUa)

30307701 Research Methodology for Professional Development 3 (2-3-5)
Prerequisite : As approved by program committee
Professional development topics include navigating the virtual

library, scientific writing, , experimental designs, data collection and interpretation

by systematic approach using various statistical modules. Time and project
management, ethics and responsible conduct of research, plagiarism, grant writing,
business planning, networking communication, article written skills for publication
and patenting.

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

30307791 duuun 1 1(0-2-1)
FrsAuneu : laidl
N1SVNUNINITIUNTIN N15UEUD waradUsiewaded vuasle

Tunasing 4 maeiiszgnduagiuduiifeites

(U337 0 Hlas URUR 2 dalas Anwrdnemuies 1 $alua / dUai)

30307791  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.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307792 duuun 2 1(0-2-1)
daAuneu : 30307791 Ul 1
MFNUNILITIAUNTIHN M5haus wazeAusieiideniuarte Tunvus
#1a 9 maaiiuszgnduagiuduilifeides Tngliaonadeaiuuuamanisyinuiinus
YeTinFAny
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(Us38e 0 Flas UFUR 2 dalas Anwidnenues 1 $alua / dansi)
30307792  Seminar 2 1(0-2-1)
Prerequisite : 30307791 Seminar 1
Literature reviews, presentation, and discussion of recent advances
in various topics in applied chemistry and related fields which are related to
graduate student dissertation.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307793 duuun 3 1(0-2-1)
JydeRuney : 30307792 @ 2
NIFUNANBLUININTIA B HNUS AUA1IMTI wan15eAUsIENaTDs

A UNUSUEI
(U818 0 Talus URURA 2 Hlua Anwisieawes 1 93lus / dUam)
30307793  Seminar 3 1(0-2-1)

Prerequisite : 30307792 Seminar 2
Presentations of dissertation framework, dissertation progress,
discussion and reports on research study.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307794  duuun 4 1 (0-2-1)
A1U9AUNDU : 30307793 dUuUN 3
NsULEUBAMUNINTNTRIN B INUS NsaAUTIeNawasUyIveans

A InusuIdI
(U358 0 WAlus UJUR 2 Falus Anwimesuied 1 9alus / dan)
30307794  Seminar 4 1(0-2-1)

Prerequisite : 30307793 Seminar 3
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Presentation of dissertation progress and discussion on research
problems.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307795  duxwn 5 1(0-2-1)
JUeAunauy : 30307794 dunun 4
nsdLaueAUMInTveIuinus MssfusenawarJaymivesnisin

Auiinus auienuirmihlunsifiaiianuivnislunsas

(Us3878 0 H7las URUR 2 dalus Anwrdemuies 1 Falua / dUn)

30307795  Seminar 5 1(0-2-1)
Prerequisite : 30307794 Seminar 4
Presentation of dissertation progress, discussion and report of

research problems, publication report relating to the recent research works.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307796  &uuun 6 1(0-2-1)
FudaAuneu : 30307795 dulun 5
nsdLauaAUMITveuinus MssfusenawarUaymivesnisvin

Auiinus sauienuirmhlunsifiainanuivnislunsais

dmiuinAnw wuu 1.1 wag L 2.1 waueanuinvtivesmanufdnusluiussyu

FEAUUIUIYIRA
(U818 0 Talus URURA 2 ke Anwisieawes 1 92lus / dUam)

30307796  Seminar 6 1(0-2-1)
Prerequisite : 30307795 Seminar 5
Presentation of dissertation progress, discussion and report of
research problems, publication report relating to the recent research works.
Student in Plan 1.1 and Plan 2.1 present their dissertation in international
conferences.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307797 dunun 7 1(0-2-1)
deRuney : 30307796 FUNWN 6
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30307797  Seminar 7 1(0-2-1)
Prerequisite : 30307796 Seminar 6
Presentation of dissertation progress, discussion and report of
research problems, publication report relating to the recent research works.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307798 &uuun 8 1(0-2-1)

ITIAUNBU : 30307797 duNun 7
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(Us3878 0 H7las URUR 2 dalus Anwrdemuies 1 Falua / §Un)

30307798  Seminar 8 1(0-2-1)

Prerequisite : 30307797 Seminar 7

Presentation of dissertation progress, discussion and report of
research problems, publication report relating to the recent research works.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307799  duNwn 9 1(0-2-1)
ITIAUNBU : 30307798 FUuN 8
nsdLaueaUMInTveInuinus MsefusenawasTaynivesnisin

Auiinus auienuirmihlunsifiaiianuivinisluasas

(Us388 0 Flas UFUR 2 dalas Anwisnenuies 1 9alua / danmi)

30307799  Seminar 9 1(0-2-1)
Prerequisite : 30307798 Seminar 8
Presentation of dissertation progress, discussion and report of

research problems, publication report relating to the recent research works.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)

30307800 & 10 1(0-2-1)
deRuneu : 30307799 Funu 9
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(Us38e 0 Flas UFUR 2 dalas Anwidnenues 1 Falua / dansi)

30307800 Seminar 10 1(0-2-1)

Prerequisite : 30307799 Seminar 9

Presentation of dissertation progress, discussion and report of
research problems, publication report relating to the recent research works,
student in Plan 1, 1.2 and Plan 2, 2.2 present their dissertation in international
conferences.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)



uAg.2 55

2) 3y wanidan (Elective core courses)
nguAIYNATIATIZA
20307511 indlieitugs 3 (2-3-5)
FTIAUNDY | MUANUTIUYOUVDID1ANTTRTURATOUNANGNS
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wuusnludld wedkuugediu nsiaseimematiainiuieu wiliuades 1AISE way
UftRnsiietesluudazinde
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 Falua / §Un)
20307511  Advanced Analytical Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Scope and integrated concept for the instrumental chemical analysis,
emphasis on modern research instrumental techniques, important separation and
sample preparation methods, automation and miniaturization in analytical
chemistry, including thermal analysis, nuclear and radiochemistry, and their relevant
laboratory practices.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

20307512 msaseidelniuad 3 (2-3-5)
FNTIAUNDY : AUANUTILYOUVBID1A1STH FURAYOUNENGNS
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w3 wazlwnudlowmsnanInteozurada N15ANYINARDY 99NLUY #3519 LaznAdDU

wsealodmiulilunuiinmeidsliineg wagfiRnnsiifeades
(Us38e 2 Flus UFUR 3 Gl Anwidnenuies 5 Falue / danm)

20307512 Electrochemical Analysis 3 (2-3-5)
Prerequisite : 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 laboratorie:
corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

20307513  mviesgadsauningalnd 3 (2-3-5)
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sudglwamudaninsalny yieesnsunesudunisawasuuaningalnd waz
UftRnsiiAeates
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)

20307513  Analytical Spectroscopy 3 (2-3-5)

Prerequisite : 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, furier transform infrared, and
ramann spectroscopy and related laboratories to the topics.

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

20307514 nAdAnsuenLilenTiAT e 3 (2-3-5)
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(Us387e 2 $las URUR 3 dalas Anwrdnemuies 5 Falua / dUai)

20307514 Separation Tecniques for Analysis 3 (2-3-5)

Prerequisite : 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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20307515  LAdo1wyInen 3 (2-3-5)
FNTIAUNDY | MIUANUTIUYOUVDID1ANTTNTURAYOUNANGNS
WaNNITRAZANMLNETEI Y INeTTReastuuwadl nsldna

wnilunsnsaafigaindngiu Tagweu wazanuiAnmg Wun1snTIadeUTos LN

aeifeunzanuidondisisnmaiadisgliuea nansiaaeuitindududaeissda-

FuanlnsalnUuaznaniganssAuBianasouLuUdoINITIn N1IATIVFBUAITEANAAGIETD

Tasulnsf-usaaunlnsam? wasfinsiiieiodu 4

(U338 2 $las URUR 3 dalas Anwadnemuies 5 Falua / dUa)

20307515 Forensic Chemistry 3 (2-3-5)
Prerequisite : 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)

a s

30307711 Budnwseinddugedmiutiniad 3 (2-3-5)
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(Uss87e 2 $las URUR 3 dalus Anwrdemuies 5 Falua / dUn)

30307711  Advanced Electronics for Chemists 3 (2-3-5)
Prerequisite : As approved by program committee
Basic electronics devices, semiconductor, doping, conductor, electron-

hole movement, characteristics and functions of P-N junction, diodes and current-

voltage properties, rectifier, bipolar and linear amplifier of transistor, bias forward
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and reverse circuit, structure and properties of field effect transistor, signal
enhancing- filtering and operational amplifier, integrated circuit, type of
microcontrollers, architecture of microcontrollers, microcontroller languages and
communication, digital and computer, and laboratories corresponding to the topics.

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

30307712 lulewuwes 3 (2-3-5)
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30307712  Biosensors 3 (2-3-5)

Prerequisite : As approved by program committee

Properties of biosensor, biological substances such as enzymes,
proteins, tissues, antibody, microorganisms and nucleic acid, immobilization
methods and modified electrodes, type of polymers such as conducting,
nonconducting, ion-exchange and redox polymers, the electrochemical, optical, and
other transducers such as thermal and piezoelectrics, the applications of biosensor
and theirs related laboratory.

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

30307713 LAluASN 3 (2-3-5)
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30307713  Chemometrics 3 (2-3-5)

Prerequisite : As approved by program committee
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Introduction of chemometrics for research, statistics principle for
evaluation and interpretation such as distribution, comparison of accuracy and
precision, analysis of variance, experimental design, simplex optimization, signal and
management of fourier and wavelength transform, pattern analysis and calibration
methods.

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

30307714 wwaaninsuySuarsyuudeuse 3 (2-3-5)
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(Us387e 2 $las URUR 3 dalas Anwrdnemuies 5 Falua / dUai)

30307714  Mass Spectrometry and Combined System 3 (2-3-5)
Prerequisite : As approved by program committee
Principles in mass spectrometry, major ionization methods, mass

analyzers, mass detectors, ion fragmentation for structure elucidation, interpreting

of mass spectra, applications of gas chromatography-mass spectrometry and liquid

chromatography - mass spectrometry and its interfaces such as electrospray

ionization ( ESI), atmospheric chemical ionization (APCI), matrix assisted laser

desorption ionization (MALDI) and theirs related laboratories to each topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

Y

30307715  hdeiunaulavaaitiasiei 3 (2-3-5)
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(Us38e 2 Flus UFUR 3 dalas Anwidnenuies 5 9alue / danm)
30307715 Topics of Current Interests in Analytical Chemistry 3 (2-3-5)
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Prerequisite : As approved by program committee

Current or interesting topics or novel discoveries in analytical
chemistry fields, lecture or discussion by expert analytical chemist in related areas,
including research discussion by student.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 Falus / dUn)
20307521 Biochemical Application in Agriculture 3 (2-3-5)
Prerequisite : As approved by program committee
Advanced concepts of plant and animal metabolism bioenergetics
photosynthesis carbon dioxide fixation, nitrogen fixation, metabolism of secondary
metabolite, oxidative stress, germplasm for animal and plant breeding, biochemical
application for agriculture postharvest and agro- industry, practical learmning 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 hours, Self Study 5 hours / week)

20307522  walulagvedlushuwazioulel 3 (3-0-6)
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20307522  Technology of Protein and Enzyme 3 (3-0-6)
Prerequisite : As approved by program committee
The relationship of chemical structure and physical properties of

proteins and enzyme, enzyme kinetic and biochemical technique for preparation,
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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 hours, Self Study 6 hours / week)

20307523 wialulagvesaslulammuaslugdu 3 (3-0-6)
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20307523  Technology of Carbohydrate and Lipid 3 (3-0-6)
Prerequisite : 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 and molecular structure analysis, modification of
starch and applications, extraction of total lipid, lipid analysis and lipid purification
in laboratory, industrial process of fats and oils extraction and refining process,
quality control, microbial and enzymatic modification of lipids, fats and oils
utilization in oleochemical industries.

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

20307524 miaaﬂqwémq%amw 3 (3-0-6)
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(Us388 3 alus UFUR 0 dalas Anwidnenuies 6 9alus / danv)
20307524  Bioactive Compounds 3 (3-0-6)
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Prerequisite : 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 hours, Practice 0 hour, Self Study 6 hours / week)

20307525 iedesilensdaail 3 (2-3-5)
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20307525 Biochemical Instrumentation 3 (2-3-5)

Prerequisite : 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 and enzyme linked
immunosorbent assay, the application of biological instruments in biochemical
research and laboratories corresponding to the topics.

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

30307721 AAdduge 3 (3-0-6)
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30307721 Advanced Biochemistry 3 (3-0-6)

Prerequisite : As approved by program committee

Learning method based on lecture and group participations in modern
molecular metabolism of biomolecule and its genetic control as well as their
abnormality, the new and advanced application technologies in biochemistry in
various areas.

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

30307722 AN wATRNTIAL 3 (2-3-5)
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30307722 Cell Biology and Molecular Biochemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Fundamental of cell biology including organells and cell structure and

functions, structure and properties of genetic materials, process of genetic

inheritance, genetic information, mutation, DNA damage and repairing, DNA

replication, RNA transcription and translation, gene expression and regulation,

genotyping by genetic engineering and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

30307723  Sudkazabuy 3 (2-3-5)
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30307723  Gene and Genome 3 (2-3-5)
Prerequisite : As approved by program committee
Structure and properties of nucleic acid, DNA replication, transcription,
translation and regulation, gene and genome methodology, gene expression and
regulation, mutation and DNA repair of molecular cellular and population gene and
genome expression.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
30307724 vhdeiraulannsdiad 3 (2-3-5)
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30307724 Topics of Current Interests in Biochemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Modern or current Interesting topics in biochemistry, lecture or
discussion by specialist in biochemical areas including research discussion by student
and related laboratory practices

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307531  Advanced Inorganic Chemistry 3 (3-0-6)
Prerequisite : As approved by program committee
Atomic structure, chemical bonding, chemistry of transition metal,
kinetic and thermodynamic stabilities, molecular symmetry, bioinorganic chemistry,
inorganic chemistry frontiers.

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

20307533 anlnsalnUuesansusenaustiune 3 (2-3-5)
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20307533 Spectroscopy of Inorganic Compounds 3 (2-3-5)
Prerequisite : 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 hours, Self Study 5 hours / week)
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20307534  Organometallic Chemistry 3 (2-3-5)

Prerequisite : 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 hours, Self Study 5 hours / week)
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20307535  Supramolecular Chemistry 3 (3-0-6)
Prerequisite : 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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30307536  Crystallography 3 (2-3-5)

Prerequisite : As approved by program committee
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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 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307732 Spectroscopy and Crystallography of Inorganic and 3 (2-3-5)
Coordination Compounds
Prerequisite : As approved by program committee
Structural and electronic study of inorganic and coordination
compounds especially cluster compounds; metalloporphyrin and heme protein,
chemical bonding in inorganic and coordination compounds using information of
spectroscopy and crystallography.
(Lecture 2 hours, Practice 3 hours, Self Study 5hours / week)
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30307734 Topics of Current Interests in Inorganic Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Current or interesting topics or novel discoveries in inorganic chemistry

fields, lecture or discussion by expert inorganic chemist in related areas, including

research discussion by student and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5hours / week)
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30307735 Catalyst for Sustainable Chemistry 3 (2-3-5)

Prerequisite : As approved by program committee

Principle of chemical catalysis, type of catalyst, adsorption on surface,
chemistry and kinetics of surface reaction, catalyst design, applications of catalyst
for sustainable chemistry, and laboratories corresponding to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307737  Crystal Design for Inorganic Compounds 3 (3-0-6)
Prerequisite : As approved by program committee
Crystal design, related chemical bonding, structure simulation and

function, applications in industry and medicine

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307738  Advances in Synthesis and Characterization of Inorganic 3 (2-3-5)

Materials

Prerequisite : As approved by program committee

Top-down and bottom-up synthetic approach, solid-state method,

wet-chemical method, characterization of inorganic materials using X-ray diffraction
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spectroscopy and microscopy, thermal analysis, and laboratories corresponding to
the topics.

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



uAg.2 71

nguIvAinedasiasinalulagime

20307541  UA381N15FUATISILAZNITATIVEOUAN WL NILUDY 3 (2-3-5)

Wodlwos

A UsAUneu : MUANITINYUTBI NI FURATRUNENERS

N13dLATILYINORLLRSAIBURATEW 9 LU NMSIHN NMSAIUKLY 1ABa3A-
Wiy nalnvesuisemediuslswdusng 9 nszUIuNITEAATIZNORWBSLUUAIY 9 131
WUUUAA @198¥an8 LUIUaeY BNaTU MATANITATIIERUSNBAZIANIE Lazn1TIATIEH
wodwes 1w lwameiledulasunn il aunuddidnaseululasalnl dursse uay
sumaningalnd mslinseinsannufou wagdfdRnisiiieades

(Us38ne 2 $las URUR 3 dalus Anwrdemuies 5 Falus / dUn)

20307541 Polymer Synthesis and Characterization 3 (2-3-5)

Prerequisite : 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 hours, Self Study 5 hours / week)
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20307542 Properties of Polymer and Their Analyses and Testing 3 (2-3-5)
Prerequisite : As approved by program committee
Structures and morphologies of polymer, viscoelastic and relaxation,

solubility and electronic properties, thermodynamics and kinetics of polymer
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transition, mechanical property of polymer and laboratories corresponding to the
topics.

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

20307543 mstugUuaznisivavesweRies 3 (3-0-6)
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20307543  Processing and Rheology of Polymers 3 (3-0-6)

Prerequisite : 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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20307544 Textile Chemistry and Textile Technology 3 (2-3-5)

Prerequisite : 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, 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.
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(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307545  Color Chemistry and Dyeing 3 (2-3-5)
Prerequisite : 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 and related laboratory practices.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307741 Mechanisms and Kinetics of Polymerization and Polymer 3 (2-3-5)

Characterization

Prerequisite : As approved by program committee

Mechanism and kinetics of the various types of polymerization
reaction such as step-wise and chain addition polymerization, copolymerization and

extent of reaction, characterization of polymers with respect to molecular weight
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averages and distribution, chemical structure and thermal transitions, polymer

degradation and stabilization, techniques used for polymer identification and

analysis and laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307742  Physical Chemistry of Polymer 3 (3-0-6)
Prerequisite : As approved by program committee
Structures and morphologies of polymer, conformation of polymer

molecule, thermodynamics of polymer molecule, phase equilibria, solid state of

polymer and mechanical property of polymer.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307743  Polymer Blends and Composite Materials 3 (3-0-6)
Prerequisite : As approved by program committee
Introduction to polymer blends and composites materials,

constituents of composites, classification/ types of composites, structure and

properties of composites, particulate- and fiber-reinforced plastics, toughening
mechanisms of composites, fabrication/processing techniques of polymer blend and
composites, industrial applications of polymer blend and composites, and polymer
rheology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
30307744 mﬁmaaqmamﬂﬁuﬁwa 3 (2-3-5)
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30307744 Chemistry of Textile Industry 3 (2-3-5)
Prerequisite : As approved by program committee
Structure of natural and synthetic fibers, preparation of textile fiber

weaving and dyeing, whitening of textile materials, finishing of textile using

mechanical and chemical techniques, functional and technical textiles and
laboratories corresponding to the topics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307745  Textile Analyses and Testing 3 (2-3-5)
Prerequisite : As approved by program committee

Identification of textile materials, test of mechanical property of
textile materials such as strength, tenacity, flexibility, wear property, electrostatic
formation, UV protection. Analyses of dyed textile materials such as color strength,
fastness to washing and light, and rubbing fastness and laboratories corresponding
to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307551 Advanced Organic Chemistry 3 (3-0-6)
Prerequisite : 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. applications of advanced organic
chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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20307552 Spectroscopic Characterisation of Bioactive Compounds 3 (2-3-5)
Prerequisite : 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 hours, Self Study 5 hours / week)
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20307553 Advanced Natural Products Chemistry 3 (2-3-5)
Prerequisite : 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, applications of advanced
natural products chemistry and laboratories corresponding to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307554 Natural Product Synthesis for Drug 3 (3-0-6)
Prerequisite : 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)
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30307751  Advanced Organic Reactions and Syntheses 3 (2-3-5)
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Prerequisite : As approved by program committee

Structure and organic reactions, intermediate compounds, the
following of reaction mechanisms such as polar reactions, free radicals reactions,
oxidation-reduction reactions and other reactions involving reaction mechanism, a
survey of modern synthetic reactions and mechanism, study on modern asymmetric
organic reactions, highly selective reactions, development and applications in
asymmetric synthesis and laboratories corresponding to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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30307752  Advances in Heterocyclic Compounds 3 (3-0-6)
Prerequisite : As approved by program committee
Concept of reactions and synthesis on heterocyclic compounds,

organometallic heterocyclic chemistry, biosynthesis and chemical synthesis of

heterocyclics in biochemistry, medicines and natural product.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307753  Advanced Stereochemistry 3 (3-0-6)
Prerequisite : As approved by program committee
Advanced concept in stereochemistry, dynamic stereochemistry,

conformational analysis of acyclic, cyclic and heterocyclic molecules, effect of

conformations on reaction rates, types of stereoselective in organic reactions and
asymmetric synthesis.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307754  Organometallic Compounds in Organic Synthesis 3 (3-0-6)
Prerequisite : As approved by program committee
Structures and mechanism, the eighteen electron rule and oxidation

state, organometallic compounds in organic synthesis of complex molecules and

biological active compounds.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307755 Topics of Current Interests in Organic Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Modern or current interesting topics in organic chemistry, lecture or

discussion by specialist in organic chemistry area including research discussion by

student and related laboratory practices

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307561  Advanced Physical Chemistry 3 (3-0-6)
Prerequisite : As approved by program committee
Kinetics theory of gas, thermodynamics theory, Gibbs free energy and
chemical equilibrium, thermodynamics of solutions, phase equilibrium, electrolyte
solution and electrochemistry.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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20307562  Chemical Kinetics 3 (2-3-5)
Prerequisite : As approved by program committee
Rates of chemical reactions, mechanisms of elementary reactions,
Arrhenius’ s law, activated complex theory, kinetics theory of gas, catalyst and
enzyme, data treatments and deduction of complex reaction mechanisms and
laboratories corresponding to the topics.

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

20307563  TaAaushaviadsed 3 (3-0-6)
AUIAUNDY : AIUANUTIUYOUVDID1AN TS URAYOUNANGNS
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(Us3ene 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danmi)
20307563  Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite : As approved by program committee
Chemistry and physics of formation, separation and identification of
radioactives, activity of natural and synthetic radioactives, radioactives synthesis,
applications of radioactives in chemistry, nuclear reactor.

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

20307564  \AIAIDURY 3 (3-0-6)
AUIRUNDY | MUANNTIUYEUVDIDNANTINTURRATOUNANERS
noufiaouiy nquidaiy auniseduvedesiaeed nquinemeiuty

Tassafredidnnseuvesesnen nouiluanavesluanafiusznausie 2 sxney lnsaing

avneu IsUssnaLazn sUsTsEnAsaninsalnUuasnlawes

(Us37e 3 $las URUR 0 dalas Anwrdnemuies 6 Falua / dUn)

20307564  Quantum Chemistry 3 (3-0-6)
Prerequisite : As approved by program committee
Quantum and classical theoies, Schrodinger wave equations, theory of

perturbation, electronic structure of atoms, molecule theory of two atomic

molecules, atomic structure, approximation methods and applications for
spectroscopy and photometry.

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

20307565  Aneaeansunlunazmalulaguiluniuadl 3 (2-3-5)
A Usfunen : mMUANITILYEUTEIRINTELFURATRUNENENS
Ingrmansuilukazimalulaguirluniaad nsduasiginaznism

Snuwaglanizvesianuuinuilulasiadsudneisddvunsnlafined ndosgansyal

BLANMTOULUUABINTIA kaENADIanIsALBIANATOULUUdDwY MIUszandldianuuin

uludssianinlangazdalunisaaeiiaisdunidludaunnden gnamnssullnsiai

gnamnssuAmeuayUfTRnsMiAades
(Us388 2 Flus UFUR 3 dalas Anwidnenuies 5 9alus / danm)
20307565  Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)

Prerequisite : As approved by program committee
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Nanoscience and nanotechnology in chemistry, synthesis and
characterization of nanomaterial by X- ray diffractometer, scanning electron
microscope and transmission electron microscope, applications of photocatalysis
nanomaterials for degradation of organic compounds in environment, petroleum
industry, textile industry and laboratories corresponding to the topics.

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

30307761 \nflnoaaousuaziaiiui 3 (2-3-5)
A UIAUNeU : MUANIUTINYOUTBINSIRSURATOUNENERS
wﬁﬂmiﬂﬁugmuazﬂﬁﬂgmiajﬁuaﬂLﬂﬁﬂaaaaﬁlﬁuazmi‘ﬁuﬂa NSAN®INIT
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Usggnaltlunmaisal fidouuuiisnus wasfoRnsiiiedos

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

30307761 Colloid Chemistry and Surface Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Fundamental and phenomena of colloid and surface chemistry,

adsorption study of liquid- liquid, solid- gas and solid- liquid interfaces for

heterogeneous catalysis application and laboratories corresponding to the topics.

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

30307762 Usingmsainisiinikasnsinszidaadlunszuiuns 3 (3-0-6)

HER 20

A UsAUneu ; MUANIWILYOUTBINNTIRTURATRUMENERS
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(U388 3 Falas UFIR 0 Falua Anwndenues 6 9l / dUnid)

30307762  Transport Phenomena and Chemical Analyses in 3 (3-0-6)

Material Production

Prerequisite : As approved by program committee

Fluid flows, mass and heat transfers, similarities among different types
of transports, boundary conditions at different types of interfaces process of material

production, basic principles of chemical analysis in materials industry, atomic
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emission spectrometry, X-ray fluorescence spectrometry, and electron energy loss

spectrometry.

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

30307763 LAABNTiIAeS 3 (2-3-5)
AUIRUNDY | MUATINTUYEUVDID1NTIRTURRAYOUNANERS
nsldiadmreududnuwinguioasineadluiana namansidauiana

nann1sHazn1sUsEeNAliisweudddle Fwieunsna Iusufiaiila Fu1nsgIunIe

roufimesdu 9 warlusunsudisagy wielduidagmmaad
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 Falua / §Un)

30307763  Computational Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
The usage of quantum chemistry for study of molecular orbital theory

and molecular mechanics, principles and applications of ab initio method, semi-

empirical method, Monte Carlo method, other basic computational methods and
software packages to solve problems in chemistry.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

30307764 vhiefhiaulamandideiand 3 (2-3-5)
A UsAUneu ; MMUANUWILYOUTBIN NI TURATRUMENERS
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(Uss87e 2 $las URUR 3 dalas Anwadnemuies 5 Falua / dUa)

30307764 Topics of Current Interests in Physical Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Modern or current and interesting topics in physical chemistry, lecture

or discussion by specialist scientists in physical chemistry and research discussion by

student and related laboratory practices.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307571  N1SEONLUUNISNARBILANTAIUANAMAINE MY 3 (2-3-5)

PAFINNIIN
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(U338 2 $las URUR 3 dalas Anwadnemuies 5 Falua / dUa)

20307571 Experimental Design and Quality Control for Industry 3 (2-3-5)

Prerequisite : None

Various types of experimental design based on probability and
statistical principles, application in research design, analysis of experimental results
and construction of mechanistic and empirical models, basic principles and
techniques of product quality control for industry, statistical quality control and
sampling plan, fundamental of quality management for Industry, risk assessment,
ISO standard, statistical tools for quality assurance.

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

20307572 msdamsndanuuazdunadeslugnamngsy 3 (2-3-5)
FwdeRunieu : 1l
WANIUNBATA WHIUNIAADN UUININITHAUINGIIUNILEDN N3
Wisuifgunansgnusudaunedeutazaunmzayedannslinduuneadanasndsm
Maden LIMINITAAKANTENUAM AR BsLAYaUN Nz YEINMs i s ueata
IREAGRRINENGRY
(U388 2 Falaa UFUR 3 Falua Anwndenues 5 9l / dUnd)

20307572 Energy and Environmental Management for Industry 3 (2-3-5)
Prerequisite : None
Fossil energy, alternative energy, the improvement of alternative

energy, comparison of environment and human health impacts between fossil
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energy usage and alternative energy usage, guidelines for reducing environmental
and human health impacts from the use of fossil and alternative energy.

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

20307573 vhteaulamaniianamvngsy 3 (2-3-5)
FwdeRuneu : 1l
MsUTIENEAs o Reriuihdeithadlanaaiignamnssy
(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 Falua / dUn)
20307573  Selected Topic in Industrial Chemistry 3 (2-3-5)
Prerequisite : None
Series of lectures in interesting topics in industrial chemistry.

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

20307575  WOANTIUNNAILTOUYDIINGAULAL IANRAAINTTY 3 (2-3-5)
Fundsdunau : Ll
waAnssuvesingavlugramnssuiloldsuanuiou UfATo @ umesidly
W3 NMsuasuwi N1sagalane n1sundanisanuieuluniinazlany wasn1sfnw
NSHAUIUTANTIUIINOIAAINS A1UNGANTIUNANUTBUVRITOAY UasTan
QNENNTTU
(Us38ne 2 Flas UFUR 3 dhlas Anwidnenues 5 Galue / danm)
20307575  Thermal Behaviour of Raw Materials and Industrial 3 (2-3-5)
Materials
Prerequisite : None
Thermal behavior of raw materials in glass, ceramics and metal
industries, ceramic sintering, glass melting, metallurgy smelting, heat treatment in
glass and metal, and study of innovation development from knowledges relevant
to thermal behavior of raw materials and industrial materials.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
20307576  nAlulagisaunsen 3 (2-3-5)
Fwdsduneu ; Lidl
LnARTug TR UiASe SnsuareaunaranivesfAsendifing
LSUGNTET NMRRNRUULAENITEBNAILIIURNTET NsnsauLazNIINaRFITU AT N3
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UfRzeviinnsauariloladuazeondintulaelimisalfiten uasufiinisiiieites
(Us3ene 2 s UFUR 3 dalas Anwidnenues 5 $alua / danm)
20307576  Catalyst Technology 3 (2-3-5)

Prerequisite : None
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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 and laboratories corresponding to the topics.

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

30307772 msleseRiaamemalinaUninsalndiug 3 (2-3-5)
A UIAUNDU - mmmmLﬁu%aumaammﬁéﬁ%’uamjawé’ﬂqm
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(U818 2 Talus URUR 3 Hlue Anwisieawes 5 9alus / dUam)

30307772  Advanced Spectroscopy for Material Characterization 3 (2-3-5)
Prerequisite : As approved by program committee
X-ray absorption spectroscopy, materials characterisation using X-ray
absorption spectroscopy and their interpretation, solid- state nuclear magnetic
resonance, materials characterisation using solid- state nuclear magnetic resonance
and their interpretation and laboratories corresponding to the topics.

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

30307773 mawasuinanavesiangnavingsy 3 (3-0-6)
A UsAUneu ; MUANIWILYOUTBIN NI TURATRUMENERS
gruvwamans unudsipniaszuunilsesdusznou uwufaigaiassuuans
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msudes mswdsulureuddasandonsuns nmswdsuluveswddlagliondonisung
(U358 3 Hals URUR 0 talus Anwrdemuies 6 4alue / dUnnii

30307773  Phase Transformations of the Industrial Materials 3 (3-0-6)
Prerequisite : As approved by program committee
Thermodynamics, phase diagram of one-component system, phase

diagram of two-component system, phase diagram of three-component system,

interfacial diffusion and microstructure, solidification, diffusional transformations in
solids, diffusionless transformations in solids.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours / week)
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30307774 wieslulaunfinddugedmiugramingss 3 (2-3-5)
AUIRUNDY | MUATINTUYEUVDIDNNTIRTURAYOUNANENS
FEUUNAIED9AUTENEY AUARTNNIATRITEUUNAIEDIAUTENBY dunaLY
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(Uss8ne 2 $las URUR 3 dalus Anwrdemuies 5 dalus / dUn)

30307774 Advanced Thermodynamics for Industry 3 (2-3-5)
Prerequisite : As approved by program committee
Multicomponent systems, multicomponent phase equilibrium,

equilibrium in chemically reacting systems, heterogeneous equilibrium and Gibbs

phase rule, electrochemical processes, recent advances as applied to chemical
engineering problems.

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

30307775 UsIngn1sain1siinn 3 (2-3-5)
AUIRUNDY | MUANLTIUYOUVDID1ANTTNTURATOUNANENS
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(Us38ne 2 s UFUR 3 dalas Anwidnenues 5 Galue / danm)

30307775 Transport Phenomena 3 (2-3-5)
Prerequisite : As approved by program committee
Transport by molecular motion, transport in laminar flow or in solids,

equations of change, transport in laminar flow or in solids with two independent

variables, transport in turbulent flow, transport between two phases, transport in
large flow systems.

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

30307776  WAlLlagENTAALIIAINT 3 (2-3-5)
A Usfunen | mMUANITILYEUTEIINTELFURATRUNENENS
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(Us3ene 2 Flas UFUR 3 dalas Anwidnenues 5 Falue / danm)
30307776 Surfactant Technology 3 (2-3-5)
Prerequisite : As approved by program committee
Synthesis of surfactants, type of surfactants, the process for surfactant
production, the application of surfactant, fundamental theories and principals of
surfactant and surfactants in daily life, the development of surfactants and
pollutions.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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3) NgUAIYINBAUNUS (Dissertation course)

30307891  gufjlinus 1 6 (0-18-0)
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30307891 Dissertation 1 6 (0-18-0)
Prerequisite : None
A comprehensive review of the research literature related to

designated themes and a general topic of research interest, with a focus on a

literature review of the anticipated dissertation topic, regularly discussions and

reports by the doctoral student with the advisory committee on research problem:s.
(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)

30307892  AUAUNUS 2 6 (0-18-0)
FwdsRuneu | 30307891 fuflinus 1
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(U339 0 Halas URTR 18 Halas Anwndemuies 0 92lua / dUash)

30307892  Dissertation 2 6 (0-18-0)
Prerequisite : 30307891 Dissertation 1
Directed research and study of specific and advanced level problems

in various topics in respective branches of chemistry, regularly reports and

discussions by the doctoral student with the advisory committee on research
problems, students will complete the integrative literature review and begin framing
research questions for further pursuit.

(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)

30307893  AuUNUS 3 6 (0-18-0)
dsAunau : 30307892 AR INUS 2
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sufsfuuzinilolszinassdanuy dmfumaseuFeadoulasiiuguiinusiauese
UuaINedy
(Uss87e 0 Hlas URTR 18 Halas Anwidenuies 0 2l / dUansh)

30307893 Doctoral Dissertation 3 6 (0-18-0)

Prerequisite : 30307892 Doctoral Dissertation 2

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry, regularly reports and
discussions by the doctoral student with the advisory committee on research
problems, students receive direction and guidance needed to develop dissertation
research proposals, at the end of the course, students are required to submit a
revised proposal to the graduate school.

(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)

e inug 4 6 (0-18-0)
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30307894  Dissertation 4 6 (0-18-0)

Prerequisite : 30307893 Dissertation 3

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry. Regularly reports and
discussions by the doctoral student with the advisory committee on research
problems, preparation of a dissertation or scientific papers required to earn a Ph.D.
degree.

(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)
Wi HNUS 5 12 (0-36-0)
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wangasuuy 2.1 dnAnwazdesssnassdanuiannuidnus iens
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(U338 0 Hlas URTR 36 $alas Anwndaeauies 0 42lua / dUansh)
30307895 Dissertation 5 12 (0-36-0)

Prerequisite : 30307894 Dissertation 4

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry, regularly reports and
discussions by the doctoral student with the advisory committee on research
problems.

For Plan 1.2, student will continuously conduct research with creativity
involving theories and principle together with data collection and analysis.

For Plans 1.1 and 2.2, students will be expected to present a draft of
the scientific paper(s), a draft of literature review, and method sections of their
dissertations by the end of this course.

For Plan 2.1, students will be expected to writing up a completed
dissertation and scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour, Practice 36 hours, Self Study 0 hour / week)
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30307896  AUAUNUS 6 12 (0-36-0)
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30307896  Dissertation 6 12 (0-36-0)

Prerequisite : 30307895 Dissertation 5

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry, regularly reports and
discussions by the doctoral student with the advisory committee on research
problems.

For Plan 1.2, student will continuously conduct research with creativity
involving theories and principle together with data collection and analysis, students
will be expected to writing up scientific paper(s) for publish in the scientific journal.

For Plans 1.1 and 2.2, students will be expected to writing up a
completed dissertation and scientific paper(s) required to earn a Ph.D. degree.

(Lecture 0 hour, Practice 36 hours, Self Study 0 hour / week)
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30307897  Quilnus 7 6 (0-18-0)
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30307897 Dissertation 7 6 (0-18-0)

Prerequisite : 30307896 Dissertation 6

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry, regularly reports and
discussions by the doctoral student with the advisory committee on research
problems, preparation of a dissertation or scientific paper(s) required to earn a Ph.D.
degree.
(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)

30307898  AuUNUS 8 6 (0-18-0)
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30307898 Dissertation 8 6 (0-18-0)

Prerequisite : 30307897 Dissertation 7

Directed research and study of specific and advanced level problems
in various topics in respective branches of chemistry, regularly reports and
discussions by the doctoral student with the advisory committee on research
problems, preparation of a dissertation or scientific paper(s) required to earn a Ph.D.
degree.

(Lecture 0 hour, Practice 18 hours, Self Study 0 hour / week)

30307899  QufUNuS 9 6 (0-18-0)
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30307899  Dissertation 9 6 (0-18-0)
Prerequisite : 30307898 Dissertation 8
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