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3.1.3 :e¥oAvuaziturumioein
3.1.3.1 WNUW N KUY N 1
iagin (Ussene-UfuR-Anwdienuas)

1) sedunitldiiuniaein (7) wnein

20307501  suleuisidemeaiiuszynd (3) (2-3-5)
Research Methodology for Applied Chemistry

20307591 dunun 1 (1) (0-2-1)
Seminar 1

20307592 dulun 2 (1) (0-2-1)
Seminar 2

20307593 dunun 3 (1) (0-2-1)
Seminar 3

20307594 dunun 4 (1) (0-2-1)
Seminar 4

wnewe) : () Wusedvilddunieie waelinsusadiunailuseuu S vie U

2) MYIANUS 36 Wu2EAn

20307691  neninus 1 6 (0-18-0)
Thesis 1

20307692  ANGINUG 2 6 (0-18-0)
Thesis 2

20307693  ANLINUG 3 12 (0-36-0)
Thesis 3

20307694 e nus 4 12 (0-36-0)
Thesis 4

v : e3vilidumhefnazanvemdngns
1. einnmissemamuieulvveshetnfindne drinuimawasiauninms
2. minflilfduinentdunieendon mudouusilunsuiuemiudiugiumy
ALY UTDI01ANTTH S URATEUNANENS
3. A uiugudmivindnuiisndusesSeulaglitumiein ileus
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HUFINLAUALANUTUYOUVBID11TENS URATOUNENENS
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3.1.3.2 WU A LUU N 2

wva = 1'%

milenn (UsT818-UUR-AnwInIenuULRa)

1) seduntldiiuniaein (M vl

20307501  sevdeuisiTemaniiusvend (3) (2-3-5)
Research Methodology for Applied Chemistry

20307591  duuun 1 (1) (0-2-1)
Seminar 1

20307592  duuun 2 (1) (0-2-1)
Seminar 2

20307593 &y 3 (1) (0-2-1)
Seminar 3

20307594  duuun 4 (1) (0-2-1)
Seminar 4

wangwg : () Jusednnlidumbein waziinsussdiunaduszuu S wieo U

2) Nnyrunus 12 wiuaehin
20307691  Ineniinug 1 6 (0-18-0)
Thesis 1
20307692 NS 2 6 (0-18-0)
Thesis 2
3) 319V NUIAU 3 Nu2wnn
20307502 n1saLNENITudoo1 TN 3 (2-3-5)
Professional Researcher Development
4) 51931 3¥LeNLEDN 21 wiaenn

Unfnwidenseusedvanunguivnindnendnug Swiulidesndt 12 wiein Awelull
wagliidonivdunaulatiunguinudduiusiunsinine dnusanlaiiiy 9 nihefa
nguIvATIATIZA

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

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

20307513  n1TATzAdsalnlnsalnd 3 (2-3-5)

Analytical Spectroscopy
wiaein (Ussene-UfuR-Anwdienuas)
20307514 wipdiAnsueniion1sInsIen 3 (2-3-5)
Separation Techniques for Analysis
20307515  adlogyine) 3 (2-3-5)

Forensic Chemistry
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nguivdualivazdaiinalulag

20307521

20307522

20307523

20307524

20307525

N15UsEynAlgaALININITNYAT
Biochemical Application in Agriculture
wialulagveslusAunazioules
Technology of Protein and Enzyme
wialulagvesasiulamsiaglugiu
Technology of Carbohydrate and Lipid
a150eNgYENITINM

Bioactive Compounds
w3asilonnsdund

Biochemical Instrumentation

nauIvualialiuvsd

20307531

20307533

20307534

20307535

20307536

nflefiunidtugs

Advanced Inorganic Chemistry
awninsalnUvesansusznoveliunid
Spectroscopy of Inorganic Compounds
wnilpasunluluiadn

Organometallic Chemistry
wiguslauana

Supramolecular Chemistry

HANFERS

Crystallography

3 (2-3-5)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

24



Ume.2

25

iagin (UssEne-UfUR-Anwdienuas)
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20307541

20307542

20307543

20307544

20307545

UHA381N5AUATIERRALNIINTIVAOUAN BULIRNIZ VDY
Wodluos

Polymer Synthesis and Characterization
auUfuazNsvegeuaNURvoIneaLLs
Properties of Polymer and Their Analyses and
Testing

mstuguuagnslvaveamodiues

Processing and Rheology of Polymers
wnilAmeuazineluladiame

Textile Chemistry and Textile Technology
TN TR P IHY

Color Chemistry and Dyeing

NGUIYNATBUNTY LATINANNMITTINYIRA WAZAITOINGNSNINTININ

20307551

20307552

20307553

20307554

aa a 6 g.JI
LANBUNIYVUEN
Advanced Organic Chemistry

a ¢ ) ¢ = aa £

nsiigadienanuainvauninsalnUvesansniignsnia
PN
Spectroscopic Characterization of Bioactive
Compounds
LATHER S5 TIUYRTUES
Advanced Natural Products Chemistry
nsduATIEEsHanSuissTuAie uen
Natural Product Synthesis for Drug

1 a aa aan 4
naUIYNAULYINENE

20307561

20307562

20307563

20307564

RN ERGEIGE
Advanced Physical Chemistry
aUNAAENTLAL

Chemical Kinetics

milenn (Uss818-U])

a = [ v a
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Nuclear and Radiochemistry
LASAIDUAY

Quantum Chemistry

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)
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20307565 Angneansuilutazimalulaguilunianil 3 (2-3-5)
Nanoscience and Nanotechnology in Chemistry
nguVNATYAENNTTY

20307571 A1590NLUUAITNAABILALAITAIUANANAINGIUTY 3 (2-3-5)
AFINNTTU
Experimental Design and Quality Control for Industry

20307572 msdamsndsnuuazdsnndeslugnavngy 3 (2-3-5)
Energy and Environmental Management for Industry

20307573 hteaulanmupiignaivngsy 3 (2-3-5)
Selected Topic in Industrial Chemistry

20307575 ‘anﬂismmﬂmm%ausuaﬁmqauLLasi’aﬂqmmMﬂsm 3 (2-3-5)
Thermal Behavior of Raw Materials and Industrial
Materials

20307576  walulagaisaufisen 3 (2-3-5)

Catalyst Technology
nguIvIATUTTENAYTNINIG
20307581 nsAnwdgymiiiawnisaiussyns 3 (2-3-5)
Project Study in Applied Chemistry
20307582  Uszaunsaidmsuniiuszand 3 (2-3-5)
Experiences in Applied Chemistry
v : e3vilidumhefnazanvemdngns
1. einawiasemamuiteuluvesudining dy
2. nenilildidvivientidunielondonauanuiiureureaase
fsuRnveundngasiiiolfifunisusuadiiugu
3. edvnaSuiugud v Anunisndudoaseulaglitumiein Weusu
fugrufufunuenuiureutesenassiFuliaseundngns
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yiogndsinnisiine Jazduagiuanwniadutindnw Hadasdosaousinunisasuyszana
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39U 6 0 18 0
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SWERY Fa3un willefn | usEee UUa AnwIAEAULEY
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SWHIY Fodm miwein | usEene U U Anwiienulag
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3.1.6 AN@SUNYTIEIV
3.1.6.1 sedvinmualiGeulagliduminein
20307501 seideuisidumaeiiussend 3 (2-3-5)
FTIAUNDY : AMUANUTINTOUTDID1ANTTNSURAYOUNANERS
wuaAAluN15Y13T Auasndelueslusnis a3es95ulun1339e nsnuniu
2350UN35 NAVAUTeaYaIWITe NMsiudeya N15IUKUNTMAREY NTIATIEdaNa N13aTUNa
115971984 NMIEULATITIE MATBUUNAUNIITY NM5TeugUaNIneinug
(Uss87e 2 $las URUR 3 dalus Anwadeeuies 5 Falua / dUa)
20307501  Research Methodology for Applied Chemistry 3 (2-3-5)
Prerequisite : As approved by program committee
Conceptual model of scientific reseach, ethics, laboratory safety, literature
survey, citation, research planning, data analysis and conclusion, writing in thesis proposal and
research articles.

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

20307591  #uuun 1 1(0-2-1)

Fudaduneu : 1l

MIIELE NSNUMIUITIUNTTH wareAusieiadediutaula Tuuvuasing 4 maad
Uszgna Iaglviaenadediuwuimnamsviniverinusvisensauaindassuestindny

(Us388 0 F7las UFUR 2 Halaa Anwdnemuies 1 2l / dUani)

20307591  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 eraduate student
thesis/independent study.

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



Ume.2 32

20307592 w0 2 1(0-2-1)

JyUsAuneY : 20307591 duuun 1

mstiauekazeAuTmtefiviineinuswienisdunindasseindnw

(Us38e 0 Flas UFUR 2 Halas Anwndnemuies 1 92l / dUani)

20307592  Seminar 2 1(0-2-1)

Prerequisite : 20307591 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)

20307593  duaun 3 1(0-2-1)
JyUsAuneY : 20307592 duuun 2
mMaiavekazefUeauinthdeiiviiedinus

(Us38ne 0 Flus URTRA 2 $alas Anwndaemuies 1 9lua / dUash)

20307593  Seminar 3 1(0-2-1)
Prerequisite : 20307592 Seminar 2
Presentation of thesis progress, discusses and reports by graduate students.

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

20307594  dunun 4 1(0-2-1)
J1dsAuneu : 20307593 duuun 3
ofuseAnuAImlunsi e inug uaztiaueuuuUnaTluiiussyuses
UMY
(U338 0 Hlas URTRA 2 $alas Anwademuies 1 lua / dUansh)
20307594  Seminar 4 1(0-2-1)
Prerequisite : 20307593 Seminar 3
Discussion of thesis progress and oral presentation in international conference.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour / week)
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3.1.6.2 INgUNUS
20307691  IeTNUS 1 6 (0-18-0)

FdsAuneu :

NUNMIUITTUNSIUTLA BT aaf Ui neninus MuuanseULLIAn BBALUUNIS
VAADY WarIIMHLNSYAINe1inug wWunswandeuanudadiuiueiansefivsneiiedeniade
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(Us38e 0 Falas UFUR 18 Halas Anwidnenuies 0 2l / danv)

20307691  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)

20307692 neinus 2 6 (0-18-0)
FtaAuneu : 20307691 NN 1
nMsivinginusieruAnaiiassd vgufuagudnnsiifeades msrusNkanis
naLarIATIEYiNa nMsiaueUsuiaulam nsuaniUasuanuAniiuiuenssivine wasnns
uidmiiAatuainnsyiineninug s LAUINLNUSAULIATFIUNTNUNYDIUNIN G
G?iﬁLﬁuwm’]uﬁLLﬁ@ﬂ@@ﬂﬁﬂ@ﬂﬁﬂ?Wi@ﬂ’NLLﬁﬁ]‘%ﬂuL‘%‘@\‘]ﬁV‘ﬁmﬁ{fﬁL‘Vill’]%ﬁllﬁUﬂ’]ﬁﬁ‘Eji%ﬁUﬂ‘%mjmﬂiw
(Us388 0 Flas UFUR 18 Halas Anwisnemuies 0 lus / danv)
20307692  Thesis 2 6 (0-18-0)
Prerequisite : 20307691 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)
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20307693 Aneinus 3 12 (0-36-0)

TIAUNDU : 20307692 INITENUS 2

NNFTIUTIUNANITNAADIUALILATIZINA NMTHAUILUIANDE1NDATE N1TUTZUIA0A
AdnineninusifionisBeuiFoaunanside

(U338 0 Hlas URUR 36 Halus Anwdemuies 0 9alus / dUnii)

20307693  Thesis 3 12 (0-36-0)

Prerequisite : 20307692 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)

20307694  Ineinus 4 12 (0-36-0)

10sAUnDU : 20307693 INenlinus 3

NMINAUIAMUAALUUBATY ANEINITOTUNISLERIANUAALTY NTAUASIZVBIA
Audiilauanseandsriudograuiailuidosiiviinside Yssinaosdanuiiomaiionisdeu
a5ungad 1Al kaznsetuluanIng 1 Inus lEueINedNUSAUNINSFIUNSRURYIUN INeEe
mm/“?qaﬁmﬁmm’mmi%’ﬂmm’fafﬁ’mumamé’ﬂqm

(U337 0 Hlas URUR 36 dalus Anwadesuies 0 Falue / dUni)

20307694  Thesis 4 12 (0-36-0)

Prerequisite : 20307693 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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3.1.6.3 3y wanUIAU (Prescribed course)
20307502  nsiauinITulionTn 3 (2-3-5)
FrsRuneu : lidl
ns@guveaiuayun1sIdy unulJURnisuaznsinnislasents nsaudunsidy
98195URATOU NMSWHUNUNNINGIANERNT NITABNEEUITIUNTIY Nvsensndaunistygunay
N5nANsURs MIaduadetneuazinurnnsieans mswamnansusiannuiodoniyd
(Us3ene 2 Flas UFUR 3 $alas Anwidnenues 5 Falue / danm)
20307502  Professional Researcher Development 3 (2-3-5)
Prerequisite : None
Research grant writing, action plan and project management, responsible
conduct of research. Scientific writing, plagiarism, intellectual property law and
patenting. Networkingand communication skills, Product development from commercial
research.

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

3.1.6.4 3y anidan (Elective core courses)

20307511 infliAitugs 3 (2-3-5)
FNTIAUNDY : AUANUTILYOUVBIDIATTH FURAYOUNENGNS
VOULUALAZHUIANTIVEBALT Y SUINITAmTUmaTian13 AT 1esilagly

wiesdle Wiensideiiviuaty 33n1suenuavniswiensiegfiddny weadansnsen

wuusnludf duuugediu Maeszimsmaliadriuiou wildiedes 1Al5E ey

UftRnsiiedesluudaginde

(Us38ne 2 2las UFUR 3 dalas Anwidnenues 5 9alue / danm)

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  AN5ILASILD LAl 3 (2-3-5)
FUIAUNDU mmmmLﬁuﬁnamaaaWmiéﬁﬁuﬁmawé’ﬂgm
o ugIukaznsUseynaldinadalnnudlowns gasudiuns Liaunu-
N3 WALl nuTlown3nansnUavsunddd N1SANWYINARDY BBNWUU @519 WATNAFDU
A A o ) a ¢ a ~ a wa PR o
wsnadlodmsuldlunuieszmddnieg wazufiRnisnneites
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(Us38e 2 Flas UFUR 3 dalas Anwidnenuies 5 Falus / danmi)

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  nsiATeidsaninsalnd 3 (2-3-5)
FUsdunen | MUANIALYEUTEI1A TN SURATEUNANERS
ndnilugiuresnsiinseidieiedosdiensaningalnd ngueadeduas

nsUszgnAld n1sfnen naaeudgmnarmsiesginnueatmadeufiiatuannsld

in3esaninsiwed sxmeudinuouveinduaninsalnd evmoufindfiadtuaiunlnsalnd
sudgiiuawudaningalnd Wieesnaunesudunisawazsunuanlnsalnd uas

UftRnsiietes

(Uss8ne 2 $las URTR 3 dalus Anwrdaemuies 5 Falua / §Un)

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  wafiansueniiion1siasen 3 (2-3-5)

FTIAUNDY : AUANUTINYOUVBIDISTN FURAYOUNENGNS

N153AT BT I UNMUATLTIUT U A BmATiAlATUINATIHWUUFI 9
W wialasunnns il lasunlnnsveavaiaussousge loreulasunlnns il alaans
dianinslviida luwaansdidninslnida ladiendmatulasunlnns il uazlasunlnnsilves
Twadeean sudinsldon Ruslelamitistusulasuinnsiluuusig 9 wazUURANIs
fAefes

(Us3ene 2 Flas UFUR 3 dalas Anwishenues 5 Galua / danm)

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

Prerequisite : As approved by program committee
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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)

20307515  LAS@YR NN 3 (2-3-5)
FNTIAUNDY : MUANUTIUTOUVDID1ANTTNTURATOUNANGNS
waNNIIHAZANMLNETeIINe TR e st uauiuadl nslEIEng

willun1snsiaigadnangiu Tnguenu LLazamuﬁLﬁmm LY UNITNTIVADUTDINUN

aeiafiounzanuifondisitniaiadegiiuen nsnsaaeuidnfuludaeisada-

FuanlnsalnUuaznaniganssAuBanasouLuUdeINIIn N1IATIVFBUAITEANAAGILTD

Tasulnsf-uiaaunlnsiam’ wagfiRnsiiietodu

(U338 2 $las URUR 3 dalus Anwrdnemuies 5 dalua / dUn)

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

20307521 M3UsEenAldTATInIeNISNYAS 3 (2-3-5)
AUIRUNDY | MUAIINTIYEUVDIDNNTIRTURRTOUNANERS
NIZUIUNITIULNUDATNVRINTULAZERT N1TETNNAIUIDULAE N9

duaszinas nsesansuaulaeenled nsesdulasiau nszurunsduasziwAung

wunvelavivesdslldin nziedsasendiatu msdamsiugnIsitensUuUTaUg N3

Uszgndldinadanadauailunmsinunsmeluladvdanisifuiier uagnisgnamnssy

UftRmsFuaifiieadesiunmsinnesimuiinaa siluanailfidussinmuamyes

HANAANIINITNYAT N1IANTIVABUANANTO TN ST uvedeulififsadestunis

HaunfAvesifwuwnuadduluivuazdnd n13n339aeuaulnadnseninea ewug N3

m’maauqmmwmaamamﬁmmamﬂﬂwwé’aﬂmﬁuL'ﬁm

(U338 2 $las URUR 3 dals Anwrdemuies 5 dalua / 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 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.

38



1UA.2 39
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)

20307522  wialulagveslusAunazioulsl 3 (3-0-6)
FUsAuneu : mMUANITILYEUTBIINTTLFURATRUNENENS
ANANNUS Izl ATIET LAl AvaudAnIsnIen nvedlUsiu way
wulayd audiniseaumanivesouley] walamaduaiidmsumsoulsiu wazoulesi
MN5ITNNIR Wardreuiiuwinaonauiliuians nisUseyndldlusiiu uasioulesidu
fng 9 MasziuiesUfoRniuazgmamnssu
(U337 3 $las URUR 0 talas Anwrdnemuies 6 Falua / dUa)
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,
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)
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20307523  welulagvasesiulawmsnwas vy 3 (3-0-6)

& Yo

AUIRUNDY | MUANUTIUYOUTDID1ANTTNTURRTOUNANGRS

miﬁﬂw’l@mauﬁamqmﬁLLazmamwasmLfluiz‘ummdﬁﬂmaLLaz‘waﬁLL%ﬂ—
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(U337 3 Hlas URUR 0 talas Anwrdnemuies 6 Falua / dUa)

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)
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20307524 awaaaaqwémw%amw 3 (3-0-6)
AUIRUNDY | MIUANLTIUYOUVDID1ANTTNTURRTOUNANGNS
mi@aﬂqwémﬂw?ﬁmﬁmsﬁﬁiimﬁ ﬂéﬂuwé’ﬂ%ﬂmiaaﬂqwémﬁmﬁwmﬂ

dafiFinuarlifdTinlusssund n1suenans mevinliuigns wagnsmlassadronaad

nalnn1seangnsvesanseangyireaisineuazdine1vesdedidin Avinel indvinen

LLazﬂﬁié’Tﬂmeﬁmmﬁiimﬁﬁuaﬂmiaaﬂqwémﬁamw msﬂszqﬂﬁlﬁﬂqmamnﬁm

wialulagdinmuaznisiumng

(U358 3 Flas URUR 0 dalas Anwadnemuies 6 Falua / dUni)

20307524  Bioactive Compounds 3 (3-0-6)
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  ieResilensdaail 3 (2-3-5)
A UsAunen | mMUANITILYEUTEIINTTLFURATRUNENENS
MsAnwmdnnns nwl drudseneudifgueneiesiiedueiisanary uay

mMswp3asile 33015 wagiinuesng q nsvhauveaadesdioviinsng q Aldmduad

a
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a1sluanalng meaaflawmsdu Blanlnslnda lesswdnwudlasuninns @l laezlada
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(Us3ene 2 Flas UFUR 3 dalas Anwidnenues 5 Falue / dani)

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)

20307531 iediofuvidtugs 3 (3-0-6)
A Usfunen : MUANNTINYUTBINTTRTURATRUNENERS
lasaas190enau Wuseiad 1AdvalansnIugTu LadesnInmIg
JauUNaFansLazaMNarans auiasluang wildietdunid wletdunsduwuiluy
(U338 3 $las UUR 0 tals Anwrdemuies 6 Falua / dUn)
20307531  Advanced Inorganic Chemistry 3 (3-0-6)

Prerequisite : As approved by program committee
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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 awnlnsalnUvasansusenaustiunsg 3 (2-3-5)
AUIRUNDY | MUATINTUYEUVDIDNNTIRTURRATOUNANERS
nanNswarUHURNII U NauLaNFUAFMSUNTIATIENMLATIETS

Y94aN3UTENBY NsMENwazlanzvedlianaatunidmewaladunstsntags i

awnlnsalny sanshlean-dd0aaUningalnd duedesuunifnislowuudainlns-

alnd madisnuureadndisd uaraninsalndfiReides UjthnsnmsUszendanlns-
alnUdmivaisusznaveilunid
(Uss87e 2 s URUR 3 dalus Anwadnemuies 5 9alua / dUai)

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)

20307534  ipdleasunlumiiadn 3 (2-3-5)

A Usfunen : mMUANITILYEUTEIRINTELFURATRUVENENS

IAseEs 1Az N uszIANv0Ia15UsENaU D TLALUILYIAAN NISMTBNLATAIT
ymdnuazianzresasUszneveeiunluwiadn UgAsemsunuiiauwnud UiAseans
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(Us3818 2 Falas UFTR 3 Falus Anwadeaues 5 9lus / dUnd)

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,
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applications of organometallic compound and laboratories corresponding to the
topics.

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

20307535  adguTlauang 3 (3-0-6)
AUIRUNDY | MIUANUTIUYOUVDID1ANTTNTURATOUNANGNS
wannsvedalgUsluana 8nsnseguTluana n1seaniuugUslaana
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Uszgnaldniemuaiiuily

(Ussene 3 Hlas URTR 0 dalus Anwrdemuies 6 Falue / dUni)

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)

20307536 waneans 3 (2-3-5)
FUsAuneu : mMUANITILYEUTEIINTELFURATRUVENERS
ndnnswarauiiuguremanmans annasvesndnlulanainsaouay

audif BneSeuuaznsiulnvemdndaien welanisiwdnliuians madeu

V94598804 MIManvazRnzvedluanalasiaswalvgiasrunan Wussailves
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(U338 2 $las URUR 3 dalus Anwrdnemuies 5 dalua / dUn)

30307536 Crystallography 3 (2-3-5)
Prerequisite : 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 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307541  UA381N15d0NATITRLAZNIINTIVAOUAN BN 3 (2-3-5)
YDINDALUDT
A UIAUNeU : MUANIUTINYOUTBINSIRSURATOUNENERS
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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)

20307542  anvfuaznisadouanUAvaIweaINes 3 (2-3-5)
A Usfunen : MUANNWINYUTBIRINTTTURATRUNENERS
lassasanazdguing1vesnediules anyurlaladanafnuaziuaniytu
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(Us3ene 2 s UFUR 3 dalas Anwidnenues 5 Falue / danm)

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
transition, mechanical property of polymer and laboratories corresponding to the
topics.

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

20307543 mstugUuaznisiiaveanediues 3 (3-0-6)
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(U337 3 Hlas URUR 0 talas Anwrdnemuies 6 Falua / dUa)

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)

20307544  pildmenazmeluladdme 3 (2-3-5)
AUIRUNDY | MUAIINTIYEUVDIDNNTIRTURRTOUNANERS
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(U338 2 $las URUR 3 dalus Anwrdnemuies 5 dalua / dUn)
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
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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 2 hours, Practice 3 hours, Self Study 5 hours / week)

20307545  \pdUpELAENIEDY 3 (2-3-5)
AUIRUNDY | MUATINTUYEUVDIDNNTIRTURRATOUNANERS
neufveaiiietosiud nouivesdiiAsadesiulassainsvesd gom-

waransveanstiond vilavesddon mslengiviinadden uarnmaaeuiandme

foud safimsliusylovtinnddousssunuarufiinsiifeades
(Uss8ne 2 $las URTR 3 dalus Anwrdemuies 5 Falua / §Un)

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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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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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
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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)
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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)
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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)
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20307565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)

Prerequisite : 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, 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)
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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)
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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
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)
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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)

52



Ume.2

20307575 ‘anﬂii:u‘mﬂmm%@umaﬁmqauLLasfaqqmammim 3 (2-3-5)
UsAuneu : Laidl
waAnssuvesingivlugramnssuiloldsuanuiou UfATodumesidly
Ww3in NMsuasuwAl N1sagatane n1surdanisanuieuluninazlany wasn1sfinw
maﬁ’mmui’mﬂiim’lﬂaqﬁ‘mmf@’f’quﬁﬂ'ﬁiumam’m%aumaﬂi’mqﬁu WAL IHn
AAINNITU
(Uss8ne 2 $las URTR 3 dalus Anwrdemuies 5 Falua / §Un)
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)
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20307576  Catalyst Technology 3 (2-3-5)
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 and laboratories corresponding to the topics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours / week)
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20307581 Project Study in Applied Chemistry 3 (2-3-5)

Prerequisite : None

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 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)
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20307582 Experiences in Applied Chemistry 3 (2-3-5)

Prerequisite : None

Introduction to applied chemistry lab-based skills, hands-on training
and experimentation with modern chemistry techniques, integration, and analytical
tools being used in medicals, pharmaceuticals, agricultures, environmental and
industrialized communities, its application trend to fabricate the new innovation
products.

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