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w131 Wand 1 3
163 UfTAMsIAnewhly 1
w171 UjURnsiedl 1 1
m.181  UJURNsHENS 1 1
AA.101  N1SAR B1ULAZITEUDENTI TN 3
aw.105  vinwgn1sAeaInIenwIsangy 3
594 21
nAFeui 2 aveldnl
A.219  upaesAEvMIUINeImans 2 3
15.155 aaa‘ﬁugm 3
WM.122  adl 2 3
W.132  Wand 2 3
1200 Yapenansidowi 3
w172 UjUEnsed 2 1
m.182  U{URANsHENS 2 1
XXXXX  AfAnuily dawdt 2 3
594 20
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Un1sAne 2

AABeui 1 vetdhl)
A.313  aunseeyiusanslay 3
0.202  NIBUIUNITWEATER 3
0.220  weinuaznisuseend 3
0231 wedwesuarn1UTEENd 3
0.206  wilUszenAdmuTanenans 2
15.156  peufiumosuarnadeulusunsudosiy 3
¥5.109  winnssudunsyuiuagusznaunis 3
0.204  UURNIATTUIUNSNGER TE0 1
594 21
nAGeud 2 avetdhl
0.201  ANInewaznIsinesnanluvaudl 3
19.205  UfURNIsHENINen 1
XXXXX Fudaduiden/Aviaen 6
15.100  wallesiunsastlountym 3
us. XXX Andnwnlulumneguanziaginuruisounan 3
XX XXX Andnwvill dawi 2 3
59U 19
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UnsAnue i 3

aAGeud 1 Vet
0301 AuURSNaueITEn 3
0.303  QuUVNARARSYDIIAR 3
0.310  lanzwaznsussend 3
0.304  UHURNITIATIElATIEI1aN19ganIA 1
XXXXX  Fydaduiden/Avnaen 9
59U 19
AABEuil 2 ivetihid
0.300  msuUaarauazlasiasnegania 3
0.302  MIMENBULLANIZVDIIER 3
0305  UURnsmanyazaneIan 1
10.402  antivnslihuazudindnvestan 3
XXXXX Fudaduiden/iviaen 6
XX XXX Avdnwiill dawil 2 3
59U 19
AAfaTou
1396 msiinau (bisnda 300 Falug) 1

EREL 1
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Un1sAnued 4

AaSeui 1 nu8fin
W.441  Béniasiesidin 3
Mm.491  suileuioive 1
W.495  duuin 1
XX XXX Avndenis 3
394 8
AMASeud 2 nu8fn

0.492  lATeuiiiay
W.320  audineanuseunasTaanulyl

XX XXX 9 Wannds

~N W NN

EIELY
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4.3.2.4 A195U18518973%

1. SuAnwvialy (General Education Courses)

daui 1

BUIAANUMINUIANLASEIAN UIAY 1 F97 3 Y879

5.109 winnssuiunseuIuAngUsENaUNTS 3 (3-0-6)
TU109 Innovation and Entrepreneurial mindset

nMsUszidumudsuaznisaialenialul n1sAnuaznITURLLUUEUTENOUNNS
msdadulauazmsimungsia msdoaaidgsiaaznisaiisusegilesgrefiuszansaim nng
af a1 Tiodiny

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

NUINFUNIBTUAZIINYENTHRENS UIAU 2 397 6 nIens

AF.101 N13AA 81U LazlTsuy 19T 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing
faunvinuznshnegnedinsmgusunsiamay Mylesgd Madauased uay
msUseiiu Wanninegnseruiioduansyddny legasganne Waued auufsm vdngiu
atfuayu mslivauadiunlugdeasuvesnudsu fiamwinvemadouuaninnuandiuogiedl

WMANALAZNTIEUTIVING FINAENEAANUAR uazliauledoyaldnAuluNDIYDINULEY

U

v

TudInsnsBmanguiardeyaunldlunisaivassdnudeulaegadiussdnsam
Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well
as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from

various sources, using effective presentation techniques.
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#9.105 ﬁﬂmmiﬁamimqmmé’qnqw 3 (3-0-6)
EL105 English Communication Skills
fiauvinunsaeasnieniwsinguiunisils wa 61u wasdou Bnnsldnim
i wazdwauluuiunmadsnisiazdenu
Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic

and social contexts.

NUNANAAIERNS INeAEns nazmalulad  UIAU 2 397 6 Ehn

(%
aad

16.155 enfnugIu 3 (3-0-6)
TU155 Elementary Statistics

anwaslynineada numuadAdamssau anuuiandy MuusduuaznisLanias
VoI InUsguuuUnIWIY U19e wazund wadan15dndleg19uagnsanulIveiani n1s
UszanaiAuagnsvageuauiguieiuAedguszvninguifeiuazaoings nyiag
AMULUTUTIUILUNMIAAET NTILATIZANITAND DA ANENNLSITL AUTRYY nsvaaaule
QUGNGRN
vanews) - litumheAnligin&sdnu vioaould a.216

The nature of statistical problems, review of descriptive statistics, probability,
random variables and some probability distributions (binomial, poison and normal),
elementary sampling and sampling distributions, estimation and hypotheses testing for
one and two populations, one-way analysis of variance, simple linear regression and

correlation, chi-square test.

15.156 Madeulsunsudinermansidesi 3 (3-0-6)
TU156 Introduction to Scientific Programming
Mé’ﬂmsﬁyugwwaﬁwmamﬁaLma%waﬁ’msﬂﬁﬂizmamasﬂ’aga5Laﬂmaﬁﬂé
gonlfiaisruuuay saNiuIiUssynd Juneudsianu nsunudeya 3n1sn1seenuuuuay
Woannlusunsu nsundymime anwilusunsuseauas
Basic concepts of computer systems, electronic data processing concepts, system

and application software, algorithms, flowcharts, data representation, program design and

development methodology, problem solving using high-level language programming.
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NUIAFUAIZUAZTINWEUNIBUIAR TIAU 1 T97 3 wiaene Inendanvmsredvwalud

5.201 AUININSRUdmTuYAna 3 (3-0-6)
TU201 Financial Literacy for Individuals

[
=] 14

Feufitugiu nénns anuddguaziuImaamun st e vsnedinnasly
A3 09lon 191913 S’mﬁ’jﬂwlﬂﬁﬂ(?h\‘is] U32NoUn1e INATANITAURIAULEY LATIANITINULHY
miuria S Sty 314 uazdvenenenua wialian1sdnassiiuenuLarn1asyULUY DCA inadn
vimsdananil wadanisifiuGuesy walalunisiaunulsendandlulayanasssunn
naensundnMILaza A AyvesUSv uaTusRaneifiestedaning Wetesanyseyndld
Tun19m139339

To learn the foundations, principles, importance and guidelines of financial
planning for life goals, the uses of financial instruments, together with self-discovery
techniques, financial planning techniques including how to earn, collect, use and invest
money, savings allocation and DCA investment techniques, debt management techniques,
savings increase techniques, personal income tax saving planning techniques as well as
the principles and importance of the Sufficiency Economy Philosophy in Thai society in

order to be applied in living.

15.202 mum‘%'mﬁmamu 3 (3-0-6)
TU202 Complete Investment

Fougmadenuagduneunisasulunaianiniu Augiunisamulusiu deud
NARBULYL ANUABY NBAINNTTAL FaBRILNITIAT IR EnsTeveTu uarAnBuas]

v A

feruiiamsguniounaudndulaasu 1Seusnugunsamulunemusiu wadanisiden
NOWUTINATNITAMUALLENBLUU DCA (Dollar Cost Averaging) TuyuLazNeU NSEUIUNIT
usmsnesaamulimunsduiies nieuieustsdadedrdgynasmlvdnamuladdszay
o & ) a . = Y o &

ANudslunITamu LazkuIneNIsUTUALAN (Mindset) tiaasnesaudisalunisasyuly
SY8LY

To learn the alternatives and process of investment in financial market, stock
investment foundations started from return, risk, tax on investment as well as stock

analysis, trade stocks method and the rights of shareholders in order to prepare before

making investment decisions. To learn investment foundation in mutual fund, mutual fund
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selection techniques and DCA (Dollar Cost Averaging) regular investment in stocks and
funds, suitable portfolio management process and learn the important factors that will
make investors not successful in investing and mindset guidelines in order to create long-
term investment success.
45.209 A519UNUTIND NTAUNEAIUYY 3(3-0-6)
TU209 How to Write a Successful Business Plan
FuAnusuazvinwelunisaanugsia madiladnunessiaveswmues nseUIung
AR N133LATIENANINUIAG DUKALTT NS EULNUTIND NITTATIBVNTEANYI199 uae
Uszaunsalasanngiivszauanudifaiieaunrumienlunismgsiveeeliussansam
Business Planning fundamental and creation skill. Understanding and realising
business goals and impacts, thinking processes, business environmental analytics, and, how
to write business plan by exploring various case studies and getting direct experiences

from successful professionals and entrepreneurs.

5.301 MsamulunaInnannsng« 3 (3-0-6)
TU301 Invesment in the Stock Market

Boufuumaimanioueundounounisteneuosulay msldlusunsudeniedu
LaTauWUToY 19 Settrade Streaming 1 et uddelun1sasmu Feunannisiinses
Hadeilugruianngiasegia RAAIMNTIY UazUIEM wallaniseulasiniudeyadiAnglusy
iy slufundauasmaienlunisasmuensdsdu (£56) Foudiugrunisamuluoyiug
Ussuamaneg aihinesauarentdu aaenunalnnisterisvewmaineyivus n1snmdnuseiu
nagmsnIsamu wasdenissrTmasnisamuluayius Feufiugrunisamulunsansui i
NAMBULTIL ATILAEY N189INN1TAIL AABAILNTIATIERIIA LAYt UNDUNTEBUEATIAS
nil iiowIsundeunoudnaulanmu uasiFousNugrunisasmulu DW (Derivative Warrant)
nalnmsiedeulmuessia saenauisnisidonamu uaznagndnisaswnily DW

To learn the preparation guideline before trading stocks online, the uses of stock
and derivatives trading program like Settrade Streaming to be investment helper. To learn
the analytical principles of fundamental factors of the economy, industries and companies,
reading and interpreting key information in financial statements techniques along with

including sustainable investment (ESG) ideas and alternatives. To learn the investment
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foundation in different types of derivatives both futures and options together with trading
mechanism of the derivatives market, collateral, investment strategies and cautions of
investment in derivatives. To learn the basics of investment in bonds including return, risk,
tax on investment as well as price analysis and bonds trading process in order to prepare
before making investment decisions and learn investment foundations in DW (Derivative
Warrant), price action mechanism and investment selection method and investment

strategy in DW

MUIAN1TUINITEIANLAENNSITEUFANNITURUR UIAU 1 F97 3 niaene

115.100 walllosnunisastiaunteym 3(3-0-6)
TU100 Civic Engagement

Ugnils3ndriln unum uazwihilanusuiiaveuvesnsiduandnifvesdsesilug g
warladlandunIzuIuNIMAINTMAIETE WU NMsUsTEIe Msedusensdiinwaieg gaiudusiu
TnginAnwnadosdanlasinissased WelhAnnsiuf vieiiansUa sundas Tuusziiud
aula

Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of

various case studies and field study outings. Students are required to organise a campaign

to raise awareness or bring about change in an area of their interest.

2. A1LaNIE

2.1 FMNUFIUNNINSIAIERSUaTAInAIEnS

A.218 whaRdadnSUINgImans 1 3 (3-0-6)

MA 218 Calculus for Science 1

aa ! ~ & [ s f v A a & a o 1
dllawazausioiiosresilandu eyiusvesilsnduiivadauazlandueside nganle
auiuslagy3eny auiussudugs NsUssendvaseuius NamuTaeyiusiazn1suseend Ujeunus

Uuslia rawn inatia vaan15mUTRusUsHuSe dnluakazn1sUseyndluniasuindin aunsy

TR

e lhifunbeinliigin 1ded@nwvseasuls A.111 3s A.211 ¥38 A.216 w38 AU.101

Limits and continuity of functions, derivatives of algebraic functions and

transcendental functions, the chain rule, derivatives of implicit functions, higher order
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derivatives, applications of derivatives, differential and its applications, antiderivatives, indefinite
integrals, techniques of integration, definite integrals and its geometric applications, infinite
series.

Note: No credits for students who are currently taking or have earned credits of MA111 or

MA211 or MA216 or AM101.

A.219 wAaRdadmIUIneImans 2 3 (3-0-6)
MA 219  Calculus for Science 2
derunay : @aula A.218

WSNE NSANAUNITULNNGNG NUVAGAYDUUNIAY FLNDTALUUR LWUNSNTRANY S¥UU

a |

aunsidadu néninsinsnues adnuazauseidesvesilsidunatedius eyitusdes nggnls
auNUS 8 dUAUEY Nas1uTeuUSTINMAZN1SUSTENA N15UsEYnAvateyiuse aulunsmaAgegn
wazeAnd naavesilaitunanefulsuuulifidoulstifuuaiitoulvtedu Atadstauaznisuseynd
Tumsvituil Uswusvaneduuaznisusegnd
Prerequisite: Have earned credits of MA218

Matrices, matrix operations, algebra of matrices, determinants, inverses of matrices,
systems of linear equations, Cramer’s rule, limits and continuity of multivariable functions,
partial derivatives, the chain rule, higher order partial derivatives, total differential and its
applications, applications of partial derivatives for determining maximum and minimum of

several variable functions with unconstraint and constraints, polar coordinates and applications

of area solving, multiple integrals and its applications.

W13 Fveill 3 (3-0-6)
SC 113 General Biology

A91iinendesduresiivuazdnd tionise 15993nUsEe 1Tu Anvisssuriinasnay
WANNATN19T1INE7 SIURIASIASIILATNTEUIUATTY 19 UiBNNTA 19T MvBfiLaTdR TR

v aa a

izﬁuimaqa wad oo szuu AeseduTin n1sm 1uvesnsedanadalunisanenendnearnig
WUgNTIU WugAans N13LaTeyiug woinssudnd Twuin1s uaztineineg

Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual levels,
structures and functions of nucleic acids in genetic inheritance, genetics, reproduction, animal

behavior, evolution, and ecology.
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m120 ey 3 (3-0-6)
SC 120 Basic Chemistry

Tnssadsezneu nsiniseadidnasou nswiSidaduudundnlni USunaduius Souay
dodusaly a15Usenau ussadl anmlnihau suszleseu Muselaniaud lasaiedda nou]
Wusztaud U5 Jana audfvessiauandiuniinuasunsuddu dunssanmdidnnseu ngues
uRagauad Aasfiufa uianay veanauazaisazats Lsadamieisenindlinana Wusylslasiou
LU Iinna anududy autRneadin?in vewdauuuundn veudedugiu wadwiie gunal
AMuSau Msanglaunduauiou ANuTeul g Yiseigaainuseu Uhfsenaenuseu
NANIRUVNAAIEARS NYTBLEEd

Atomic structure, Electron configuration, Electromagnetic radiation, Stoichiometry,
Percent composition, Chemical Bonds, Electronegativity, lonic bond, Covalent bond, Lewis
structure, VSEPR theory, Molecular geometry, Properties of representative and transition
elements, Electron affinity, Ideal gas law, Gas constant, Gas mixture, Liquids and solutions,
Intermolecular forces, Hydrogen bond, Phase diagram, Concentration, Colligative properties,
Crystalline and amorphous structures, Unit cell, Thermochemistry, Heat, Heat transfer, Specific

heat, Endothermic reactions, Exothermic reactions, Thermodynamic law, Hess’s law.

Wm.122 el 2 3 (3-0-6)
SC 122 Chemistry 2

Jaunamans aunnsngsns1 AAsns1 Sufuvesuiten aunisngdnsluguuinug
A3aTn ndsuRefuud asisiund augalnil Aiasfiauna MENURUABYNADTIE NTA-ANY AIIILTS
YoInIARALANe AAsTiaNnanIauasens ey navedlooousiu mslmmsansa-ie ansazaneiies
adtliidn aun1sinend wnuntweadliia dndluiiinsgiu wuames aildunid arsuszneu
lslasansuou n1se1udie arsuszneu Bunddidvyilsidu UjAsena "davesansuszneudunid
Usglegtiuaranua 1Agvesalsusenaudunse

Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-
life, Activated energy, Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids
and bases, Acid ionization constant, Base ionization constant, pH, Common ion effect, Acid-
base titration, Buffer solution, Electrochemistry, Redox reactions, Cell diagram, Standard
electrode potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature, Organic
compounds with functional groups, Important reactions of organic compounds, Uses and

importance of organic compounds.
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w131 Wd@nd 1 3 (3-0-6)
SC 131 Physics 1

LINLIBS USUIUNIINIEATN STUURUIY mim?ﬁlauﬁLLaSﬂgmiLﬂﬁauﬁ%ﬂﬁaﬁu U
wdsau luudinazngniseydnd nmsindeuiuuunyu luwududasnezngniseyiny auna
anmiemgu namansvesiva msundanda adu 1des aufeu guvndl audAivanuieuvesian
gauvnamans nguIatvasing

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion,
work, energy, momentum and the conservation law, rotational motion, angular momentum
and the conservation law, equilibrium, elasticity, fluid mechanics, oscillations, waves, sound,
heat, temperature, thermal properties of materials, thermodynamics, the kinetic theory of

gases.

w132 Wl@nd 2 3 (3-0-6)
SC 132 Physics 2
deduneu : we@nw m.131
Prerequisite : Have taken SC 131

nguesgaouy auwliin ngueunid arugliin ladidnvsn wasaului nszualnin
nsilnialudan nguesteniu wasliiinszuanss nguendsygeni awuudinin nguesdled-

'
P

#3718 ﬂ%]‘U@ﬂLL@NLLU% ﬂ’J’]ﬂJLVIﬁEJ’J‘le amﬁ’ﬁmwuﬂmﬁﬂmaaami ‘WaWNWULLﬂJImgﬂ ﬂ{]ﬂ'ﬁmu&]’ﬁj’]“MNW’]
51198 199sbiinszuaady adunimanluidn was verumansiBasviedalasdaidnd Wandeovmou
a v & v aa ea a ¢ & v
VIE]T'}Q@’JEJUWML‘UENWU WANFUIILARYITLUDINU
Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy,
electric current, conductions in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic
fields, Biot-Savart law, Ampere’s law, inductance, magnetic properties of matter, magnetic

energy, Faraday’s law of induction, AC circuits, electromagnetic waves, light, geometrical and

physical optics, atomic physics, elementary quantum theory, elementary nuclear physics.

w163 UFTRMTAnewhly 1 (0-3-0)

SC 163 General Biology Laboratory

daduneu : aeAnw visednw nieudu m.113 wielasueulFiainerasdaeu

Prerequisite : Currently taking SC 113 or approval from the instructor
UURAnsEluANNINIImgu eI m.113

Experiments related to the contents in SC 113
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w171 Uunsed 1 1 (0-3-0)
SC 171 Chemistry Laboratory 1
FsAuAeU : Anwingeudu m.120 e m.121
Prerequisite : Taking SC 120 or SC 121 in the same semester
UURNISIEsuANINIMaBIvY M.120 w38 W.121

Experiments related to the contents in SC 120 or SC 121

w172 UfuRnsed 2 1 (0-3-0)
SC 172 Chemistry Laboratory 2
IUsAUAeU : eAnwnTefnwInsaunu 1m.122
Prerequisite : Have taken or taking SC 122 in the same semester
U URANsIEsuANNINImguY I m.122

Experiments related to the contents in SC 122

w181 UfuRnsWENd 1 1(0-3-0)
SC 181 Physics Laboratory 1
UFtRmsiAefu mstauazanuaaiaiedeu namans Adu uazanmwarnans
Laboratory practices involving measurement and errors, mechanics, waves and

thermodynamics.

W.182  U{URNsHEnd 2 1 (0-3-0)
SC 182 Physics Laboratory 2
UFTRnsReafu T wiwdn faumand uagiidndusmlng

Laboratory practices involving electricity, magnetism, optics and modern physics.

2.2 A¥1U9AU

Y

n.313 aunsdseuusadny 3 (3-0-6)
MA 313 Ordinary Differential Equations
FUsAUneu : @ould A.112 W A.212 %39 A.217 Wse A.219

Prerequisite : Have earned credits of MA 112 or MA 212 or MA 217 or MA 219
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AUNITTIDUNUSIUAUNTIY NOBHUNANIT VBIEUNITTIDYRUSITATY AU TRURUSIS

Y v v a a & 1 3

dududuiaes aun1sidseyiusiduduniduyszansiduansnasdudszdnsiduius aunsida

v 6 174 v Y

auNusIBLdusudUgaznIsUsTend aun1sessaes nanisulasanuaiguasnisuseend aunsuyl
s

3
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[ a 1 =1

1585 YetayyAvey Nguiundeinuins ssuvaNnseuNUsdudY aunsieytustesilogsiu
vanew : lidumhedeligiimdsdnuvioasuls a.214

First order differential equations, theorems on linear differential equations, second
order linear differential equations, differential equations with constant coefficients and variable
coefficients, higher order linear differential equations and its applications, Euler equations, the
Laplace transform and its applications, Fourier series, boundary value problems, the
convolution theorem, linear systems of differential equations, elementary partial differential

equations.

Note : There is no credit for students who are studying or passed MA 214

0.200  Jaeansiloiu 3 (3-0-6)
MR 200  Introduction to Materials Science
yinvesian Wuse Iassadiwdn auuns waaniamuisuaniis seuundn n133n09

= N a [ @ @ 1 ¢ = ! <
awammzasuwawaﬂumaﬂ AYUUALABDT NITLLUIAD ﬂ'ﬂ']iilllﬁﬂyjimiuwﬁﬂ ﬂqiLLW{LU“U@QLLG{N

waunNe lansuay Jamwsndn Janaeulndn nsianseu audfinielifii niwas wazvnuiinin

'
o

fandmeuazinaluladame

Types of materials, bonding, crystal structures, symmetry, lattice unit cell, crystal
systems, atomic packing, crystal planes, Miller indicies, solidification, crystalline imperfections,
diffusion in solids, phase diagrams, alloys, ceramic materials, composite materials, corrosion,

electrical properties, optical properties, magnetic properties and Textile technology

M.201  mAnIveLarnsInesnenluredLd 3 (3-0-6)
MR 201  Crystallography and Assembly of Atoms in Solids
dsAunou : efinel 99.200
Prerequisite : have taken MR 200

wEnInendusvadadesiu Tassadiendn ssuundn aeuaniivuazaunng weevingu
aly-nfU 1svadavesuaniivaiundu Aalaindu veuinsu mainUsnAdge Badulastdeszuny
Tulassaawdnlavzuaziesiin lassadrmedimed navedlasadiafifdeautinsnisnimuazauda

Wana wagUfURN1SAEINUREN TN
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Basic geometrical crystallography, crystal structures, crystal systems, space lattice and
symmetry, point groups and space groups, geometry of the reciprocal lattice. Dislocation, grain
boundaries. Point, line and planar defects in metallic and ceramic crystal structures, polymer
structures. Effects of structure on physical and mechanical properties and Experiment in

Crystallography

10.202  NITUIUNTNARIER 3 (3-0-6)
MR 202  Materials Processing
IIRUNBY : LABANE 99.200
Prerequisite : have taken MR 200

NIUIUNINERLaYY NIaeRUU Nswdein 15ads Wesis Wndngtu lanens nssudsmng
Arwdou manuwsisialavy nszuaunveskdasusiau stusy naviilRuds mawn n13datugy
Fumsss YRS uazitusy nade uagnsUsznevtudmesndin  nszuiunskdn nedwes 18nd
n3tu Madazn1saauuy weslunesils uuunde NMsvaskUUAILTEA19Y Jagly

Processing of metals, casting, rapid solidification, powder metallurgy, heat treatments,
surface engineering, processing of clay products, forming techniques, drying and firing, pressing
and sintering, reaction bonding, joining and assembly of ceramic components. Processing of
polymers, extrusion, blow moulding, injection moulding, thermoforming, calendering, spinning,

casting, compression moulding, transfer moulding, reaction-injection moulding, foams.

0.204  UJUANSNTEUIUNTHANIER) 1 (0-3-0)
MR 204  Materials Processing Laboratory
AUeAunauY : LAeANYY 99.200
Prerequisite : have taken MR 200

UFtRnsReafunszuinnsdnenin nsnderniu nsvaeslany mmsudeuuulans
maé’mm%ugﬂ ﬂﬂiﬁugﬂwa&m% wazieuralseny

Laboratories involving the processing of ceramics, slip casting, metal forming, pressing

and industrial visit.
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10.205  UjURnIWANInen 1(0-3-0)
MR 205  Crystallography Laboratory
AUsAunau ; lreAnw) 29.200
Prerequisite : have taken MR 200
UftRnmaiedulasiaddnuassdninen

Laboratories including the crystal structures and crystallography.

0.206  willssenddmsuTanmans 2 (2-0-4)
MR 206  Applied Chemistry for Materials Science
eRUneY : 1efinY) 39.200
Prerequisite : have taken MR 200

yilnveanyfladdunazniseudoarsusenoudunid nmsdwundfizenaduaznalnnig
AaUfAser AnwufAtennisidy ATensunud UFRtennshidn UgaseimsdaEesilnl uay
Ujizeninend aweilowniuaznadeaiuisdhlunisiinujfiser tafilasesfudu n1sionde
a1sUsznouledou leluwes vguiiussuazuuus vlavesdianvsedaunsuddu nalnufisendl
Y9I TUTENOULTIOUT N TUTTY

Functional group and nomenclature of organic compounds, classification of chemical
reactions and their mechanisms, addition, substitution, elimination, rearrangement, and redox
reactions, stereochemistry and reactivity, coordination chemistry, nomenclatures, isomerism,
bond and theories, types of electronic transition, magnetism, reactions and mechanisms of

transition metal complexes.

W.220  wsdinuasn1suseend 3 (3-0-6)
MR 220  Ceramic and Their Applications
ITIRUNBY : ABANEY I7.200
Prerequisite : have taken MR 200

lassasnveuesin lassaiavesdane anulianysallulassasiwdn wiln laseasng
POIUFIILNWAD AIUANLNANTINAVDIUYTITN mn%mmwmmL%iwﬁﬂﬁqmm:ﬁqq NITUIUNITHER
waznsUsrendu wandinui sdnsusinuesindugs wasTaguull

The structures of crystalline ceramics, the structures of crystalline silicates,

imperfections in crystalline ceramic structures, the structures of glass ceramics, mechanical
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failure of ceramics, deformation of ceramics at high temperatures, processing and applications

of glass, glass ceramics, clay products, advanced ceramics and refractories.

W.231  wedwetuarn1suszend 3 (3-0-6)
MR 231  Polymers and Their Applications
ITIRUNBY : lABANEY 97.200
Prerequisite : have taken MR 200

Uifsensiianediues 35nmnedwesidegaamnssy anulundnuazsawslololoue’
Fulumeslumanafin nszuaunsnaniagnanain weslunarainviavily wesluanfawarafin ans
Sanales Nsdsuan nuaznISEsN AL S IvBIAERAN ﬂ’]iL‘U?ﬂlEJugUiI’NLLazﬂﬁLLG\ﬂ%’TJ“UEN
Tanwadwes mynivedinana wedwessiuuanadiuesuay wedles UssAninings nsussend
NNAIUIAINTIN LAZNITUNNE

Polymerization reactions, industrial polymerization methods, crystallinity and stereo
isomerism in  some thermoplastics, processing of plastic materials, general-purpose
thermoplastics, thermosetting plastics(thermosets), elastomers(rubber), deformation and
strengthening of plastic materials, creep and fracture of polymeric materials, molecular
orientation, copolymers and blends, high performance polymers, engineering and medical

applications.

W.300  msuUaunlaiaylasiasneqania 3 (3-0-6)
MR 300  Phase Transformation and Microstructures
AUsAUADY : LABAN®YI 99.200
Prerequisite : have taken MR 200

waslulaudndvesnisuvaua nsudasanaindulewazaesmar wia aaumginig

N [ 1% =2 a 4 =2 = a @
Waguduln NSANNANTDINDALLDT HANLYKAY N1TUGANANLAYT NITLTINILUURAILLNE dLnavDy
lassainegania Anuinisvedlassaiiganialulansuigns widnduwes way  wedlues
1 '3 Y [

WHUNIWEWALUUA LN UANWELUUEN 99AUTZNaULE N15HLT61 nsuuasluanineuds nsiuag
Tuanmeliauna

Thermodynamics of phase transformations, transformations from the vapour phase
and the liquid phase, glasses, crystallisation of polymers, liquid crystals, single crystal growth,

polyphase solidification. Microstructure, evolution in pure metals, fired ceramics and polymers.
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Binary phase diagrams, Ternary phase diagrams, phase composition, solidification, solid state

transformation, non-equilibrium transformation.

0301 auuRTanNavesidn 3 (3-0-6)
MR 301  Mechanical Properties of Materials
ITIRUNBY : lABANEY 97.200
Prerequisite : have taken MR 200

audfyvesautiidenavesianrenisuszgndldam fuuagisnmangufiieadu
auUAn1danadin weudanafnuazdaladatain Amuwluse lugdavesaudangu Aalaiadu Au
uwdauaznisifiunnaudouss ﬂWiLﬂaaugﬂ NISLANSTI N1T9BNLUULTIIAINTIN

Importance of mechanical properties in applications, formal description and origins
of elastic, and elastic and viscoelastic properties, strength, elastic modulus, dislocation, hardness

and hardening, creep, fracture, engineering design.

0302 NMIMANYULANIZVBIIAR 3 (3-0-6)
MR 302  Characterization of Materials
TIAUNDU : lABANE 99.200
Prerequisite : have taken MR 200

awnlasalaUuuulduas awnlasalatiaenasd awnlasalaluuunisaanfuiisosney
walAnNSiagULYeensd Msiaszdiduaiiuuuden MImdnvazanzYeteIEUTEnoU
Taseade mufinund wazvesiiuin Insldmaiianislilasaladuuululasinavaunuils eadidu uas
88y wadailflumsanalinnsinadnvaznanieaintaznaniveanediues n1snsam
dwinluana aamila Meenmgiauantifivisenuiou auautinina wasauautinidiii
LarUURnsRfunsmanuslayuestan

Optical and X-ray spectroscopy, optical emission spectroscopy, atomic absorption
spectroscopy, X-ray diffraction, wet chemical analysis, the characterizations of composition,
structure, defects, and surfaces by using techniques of microprobe scanning microscope, SEM,
and TEM. Techniques used to characterize physical and chemical properties of polymers,
Molecular weight determination, Viscosity, Thermal analysis, Mechanical and electrical

properties’ determination and Experiment in Material Charaterization.
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I0.303  QUNNAFANIUDITAR 3 (3-0-6)
MR 303  Thermodynamics of Materials
ITIRUNBY : lABANE 97.200
Prerequisite : have taken MR 200

TPUUDIAUTENDULALY SYUUNANEBIAUTENDU YBINAL YoIHANADIBIAUTENBY Ufjnsen
Al fiufi Aadle uazauUANTBMUUYN

Single-componet systems, multi-component systems, mixtures, binary mixtures,

chemical reaction, surface, interfaces and point defects.

0.304  UJURMTIATIERlATIEIIevMneganie 1(0-3-0)
MR 304  Microstructure Analysis Laboratory
UsAuneu : LALANY 99.200
Prerequisite : have taken MR 200

UftAn1sAeatunsinautinienisnimeesian masdsuiusnuiiegn dmunis
751980ULATIAT NN 1AVDIIARNMIENABITANTTAULUULES

Laboratories involving the measurements of physical properties of materials;

preparing samples for microstructural characterization by using optical microscope.

10305 UJURMITMEnuaslanieian) 1(0-3-0)
MR 305  Materials Characterization Laboratory
AUsAunaU ; lasAnYY 29.200
Prerequisite : have taken MR 200
UftRmaieiumaiasig q vesnmsmanuaziamyresian

Laboratories involving various techniques of the characterization of materials.

310 lavewaznisussynd 3 (3-0-6)
MR 310  Metals and Their Applications
IdeAunou : efinel 99.200
Prerequisite : have taken MR 200
Y < = A a < | ¢ =
n1sudeivadlane NMsudvaINanied asavatellansuds anuldauysalvendn
nIzvIUNSHAnlanzuazdaaoyd ngfinssudanavedlany n1swan3vedlans nsinnsouvedlany

wagnnsUeaiu nsuSuugeiiuivedans msuszgnduasnsaldnuimalang
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Solidification of metals, solidification of single crystals, metallic solid solutions,
crystalline imperfections, the processing of metals and alloys, mechanical behaviour of metals,
fracture of metals, corrosion and protection, surface modification of metals application and

case studies of metals.

0.320  antAnanuiousas Tannul 2 (2-0-9)
MR 320  Thermal Properties and Refractory Materials
dsAuneu : efinel 29.200
Prerequisite : have taken MR 200

ANAINTOU N1TVYILFIVOINEAN AFVLIEAT NTEUIUATTUIAIINTBUTRITAR NS
naaeuaLURvres Ussanuazaudivesiannul

Heat capacity, thermal expansion, thermal conductivity of materials, refractories

testing, types and properties of refractories.

M.396  NISHNIU 1 (lWvfowndn 300 @31
MR 396  Training
1dsAuneu : efinel 29.200
Prerequisite : have taken MR 200
tihdnudedinnuluninggdevlumirsnunselsanuiiany iy wiuveu 1unailides
91 300 Hlua ielinAnwldlnuftRaustuarldsulszaunsaianmsiinnu dnfnwidesds
enuiessuUndmdduganistinmuuds Tanadesziu S ie U
A summer training in an appropriate organization or a factory approved by the Division
of Materials and Textile Technology. A minimum of 300 hours is required for each student in
the training. Students will participate in relevant practical works and gain hands on experiences
in real situations. Assessment: each student is required to submit a written report on the

acquired training and gives an oral presentation. Grades: S or U.

0.402  audAnelniuazuivdnvesia 3 (3-0-6)
MR 402  Electrical and Magnetic Properties of Materials
TIAUNBY : lABANEY 99.200

Prerequisite : have taken MR 200
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wgAnssuvesdianaseuluvoauds anmilwiuazaniwiunuliivesdans aniwi
Infwuudeou anmigwin @a15neit audinieledidnnsn awiu a1sileddnssn aLdnlasansn
Hu @1slslsBianmsn autAniauwimanvesian lassasislawu 298anesda nsszuinudniulaw
Y a aces 1 I3 '3 1 I3
Fukavaw aaumila3d arsulmanineslsy ansuiwanmesls

Behavior of electrons in solids, electrical conductivity and resistivity of metals, ionic
conductivity, superconductivity, semiconductors, dielectric properties, insulators, piezoelectrics,

electrostrictions, ferroelectrics, magnetic properties of materials, domain structure, hysteresis

loop, graphs of magnetization and field, Curie temperature, ferrites, ferromagnetic materials.

w441 Bdnlaswsidin 3 (3-0-6)
MR 441  Electroceramics
UsAUABY : LABAN®YI 99.200
Prerequisite : have taken MR 200

Inermsiiugufetureauds nmswdnTaneslin ladidnasnuazawiu Madidnmsniys
fin Jaseslsdiana3n Yaglulsddnn3n funeslin gunsallulasdidnnsetind Sidnlnsoeufniys
fin wfinuiivdn wagn1sussend

Elementary solid state science, the fabrication of ceramics, dielectrics and insulators,
piezoelectric ceramics, ferroelectric materials, pyroelectric materials, ceramic conductors,

microelectronics devices, electro-optic ceramics, magnetic ceramics, and applications.

0491 suleudsidy 1 (0-3-0)
MR 491  Research Method

AUeAunaY : LAeANYY 99.200

Prerequisite : have taken MR 200

v ] o

wuzthfiugumsiifemsiutanmans nisdududeyadmiunmsise madeudeiaue
1AT9NT NTINUNUNITIVY NISWEUIIBIUITE NTUNAUDLITY

Provide a guide to basic research methods in materials science, data investigation for
research, proposal preparation, research planning, research report writing and research

presentation.
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10.492  TATIUTLAY 2 (0-6-0)
MR 492 Special Project
AUsAunau ; lasAn) 29.200
Prerequisite : have taken MR 200
Tasanuvestin@nwusazeuazifentosiunsinuuagidonsnutagmans wagegnels
NsAUANRLALAE81A15E
A student project involving a study and research in a field of materials science, and

under a supervision of a member of the departmental staff.

M.495  duuun 1 (0-3-0)
MR 495 Seminar
UsAUneU : 1EFnY) 99.200
Prerequisite : have taken MR 200
sadensduuunaseuaquiionivinisiiutagaans dnAnudosaueiidoduyund
AN URINNSIINNTARY Weussengluiduuuaunatiianu i fiviun
Seminar topics include subject matters in materials science. Students are required to
offer appropriate seminar topics. Upon the approval of the department, each student is

required to give a lecture and submit a report on the approved topic.

2.3 3¥1U9AULABN

M.306  mIfanseulaznsdonvesian 3 (3-0-6)
MR 306  Corrosion and Degradation of Materials
AUIAUADY © LaBANWYY 27.200
Prerequisite : have taken MR 200

nsianseuvedlany Nsiasundddninsiedl dnsnsinnseu unadin encnaves
anmwingey JUkuuvesnsianseu n1sdesiunisinnseu Uiisendendindu nsianseuues
Saques1iin madenveswediues anadwazialegiu Wuszuazsuines Liseds

Corrosion of metals, electrochemical considerations, corrosion rates, passivity,
environmental effects, form of corrosion, corrosion prevention, oxidation reaction, corrosion

of ceramic materials, degradation of polymers, swelling and dissolution, bond and rupture,

weathering.
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0.307  FulpsnseunaznsUssendluneianeans 3 (3-0-6)
MR 307  Synchrotron and Applications in Materials Science
TaAuneu : IAgfAn 10.200
Prerequisite : have taken MR 200

i3esriniauasdulasnseu gusaiunsn ssuvdudesuaazaniiinaass Nandves
Fulasnseu dunssevesidiondivaans wagnsussgnatunieianeans

Synchrotron light source, Insertion Devices, Optical system and Beamlines,

Synchrotron physics, interaction of x-ray with matter, and applications in materials science

w316 Minanegiideuuaznisuszgnd 3 (3-0-6)
MR 316  Aluminium Productions and its Applications

AUIFUARY © LABANWYY 27.200

Prerequisite : have taken MR 200

a I

TongAnewesogiiflon n1snanegiidonduusugivasmiond mindesgiilouuay
MsmuANAuAIN MmIfanseuazmsdesiunsianseulusgiidey nstusuegdilenusu s
Uszendldogiiilleunay

Metallurgy of aluminium Primary and secondary aluminium processing,
Aluminium casting and quality issues, Corrosion and corrosion protection of aluminium,

Aluminium sheet fabrication, Application of modern aluminium alloy

M.326  Anginsuazvaluladun 3 (3-0-6)
MR 326  Glass Science and Technology
AUIAUADY © LaBANWYY 27.200
Prerequisite : have taken MR 200

Msiau Tassadswend serusenauNaAdivewn? autinienienInwagAIN
niAUeIAT NMsHaRLMTTna1ee wnaesdn waznsthlulduseload

Glass formation, sglass structures, glass chemistry, physical properties and

viscosity of glass, manufacture of various types of glass, glass-ceramics and their applications.
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M.336  NsELATIZYLarauURveImeaLLes 3 (3-0-6)

MR 336  Synthesis and Properties of Polymers

AUIAUNDU ; LABANET 90.200

Prerequisite : have taken MR 200
Uszianuaznalnuesnszuaunsildlunsdaasisinedwes wedweslsiwduuuu

AULLIY WaTWUULAY Telunsainswsounediesiien uaswodiuedsan answedl uaznziildly

o

Msdaaszat ansiuueedily nsndnnediuesfiddymianis lussfugnainnssy uaua
fugu uazmsUszgndld

Types and mechanisms of polymerizations; Condensation and addition
polymerizations, Preparation of homopolymers and copolymers, Chemicals and conditions
used, Additives, Manufacture of commercially most important polymers in industry, Principle

properties and their applications.

0337 AEINTIUAAASHOANOS 3 (3-0-6)
MR 337  Polymer Engineering
UsAUneU : 1EFnY) 99.200
Prerequisite : have taken MR 200

auUAdenavesiagmediued MadugUuaznisuanvinveanediues n13InA1 ANLAY
mnLA3en M3dneen AaautEnisliihvemediues wodweshiluily nedwefiasunss we
Auesvlianay wodweosyinnalufisi

Mechanical properties of polymeric materials, Polymer deformation and fracture,
Stress, strain and elongation determination, Electrical properties of polymers, Conductive
and conducting polymers, Reinforced polymers, Polymer blends and composites, Multi-

component polymers.

M.306  NSTUINSHARWANUUUS B 3 (3-0-6)
MR 346 Sustainable Steelmaking Process

ATIAUNBU : IABANE 97.200

Prerequisite : have taken MR 200

a

nszUIUNSRAMmAnLUUINsAlIn UjAsenseninnznsukazasueunamngll

L3 a LY aaa [3 LY aaa ! [
a9 Usingmisalnisiialiunzniu UfAsenanwineenledlungniu Ujfsenseniamvdnvaiuas

A1sUBU N1sazansvessuaulumaniial UHATENIUTIIMTORDIE NI ATSUBUAUMENIEY
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miAdouszmalladlmifendunssuunsanmaniiuinsiudundey andunuuazannisly
WA

Electric arc furnace (EAF) steelmaking, high temperature slag/carbon
interactions, slag foaming practice, reduction of iron oxides in slag, high temperature liquid
iron/carbon interactions, dissolution of carbon into liquid iron, interfacial phenomena
between liquid iron and carbon, reductions of cost and energy consumption and

environmentally friendly novel research and technology in steelmaking process.

9.347 nsnlasiainesnenisiaenSadlondauNaniien 3 (3-0-6)
MR 347 Structure Determination by Single Crystal X-ray Diffraction
FudeRuneu : WweAnY 19.200

Prerequisite : have taken MR 200

[
A a v =

flugruieatundnuazsadiend msanudnides msiivdeya nswlassaiiaadl
MATIEsunsizeseindueng mawseulnddayadmsusnum

Introduction to crystalline solids and X-ray, crystal growths, data collection,
crystal structure determination, intermolecular interactions analyses, preparation file for

publications.

[y

0.348  Jangnguunly 3 (3-0-6)
MR 348 Nanoporous Materials
wdsdunau : LAgfAnw 39.200
Prerequisite : have taken MR 200
ndnnsiiugiu lendnuaiianne lassads Bnawdo wagnsdszndldlunisgady

[ YY) (3

n1aiufn wagnisrnkenuiawazluanavesaisiaiivesiangnguunludlolad arududud uaz

ansUszneulaseninglave-duvsd nsiigatiendnualvesiangnsuuilumemaiasiieg

Basic principle, characteristics, structures, preparation routes, and applications in
gas and molecules adsorption, storage and separation of nanoporous zeolites, activated
carbon, and metal-organic frameworks, characterization of nanoporous materials by various

analytical methods.
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1389 leeesmudunedwesidou 3 (3-0-6)
MR 349  Basic of Coordination Polymers
AUIFUnDUY © LABANYY 27.200
Prerequisite : have taken MR 200

VANNITORNHUUKALNTIAINTTUNGN IBNsduATIE Nsfigadiendnual wavns
Uszgnaldauniiueingeg vesasuseneulaoeshudunadiues

Basic principle of rational design and crystal engineering, synthetic methods,

characterization and applications in various fields of coordination polymer compounds.

10.416 TangHALLTIAINTTY 3 (3-0-6)
MR 416 Engineering Alloys
UsAUNDY : LABAN®YI 17.200
Prerequisite : have taken MR 200

wianifemsuen wlnndandusu wdnndnde wanndnlaiy wanndadedle
Wanvae veswawia lndeude daia-laveaiiis lanenuaitusou miquLLsﬁﬁLLazm'i
Uuugsiuinvedtans

Iron-Carbon alloy, Carbon steels, Alloy steels, Stainless steels, Tool steels, Cast
Irons, Copper Alloys, Titanium alloys, Nickel-Cobalt alloys, Refractory metals and alloys,

Surface hardening and surface modification of metals.

101.426 ﬂi%U’JUﬂ’]iL%i?ﬁﬂ%ﬂ@ﬂ 3 (3-0-6)
MR 426  Advanced Ceramic Processing
WTIAUNBY : LAgANY 19.200
Prerequisite : have taken MR 200
INYINTVBITAANIALLBLA TAAUVIUABLUAZAITMIANYULIANE NITHAATAARNS

(Y] a

astdun TmgAu n1sw UAsentuaniizuewds nsuanal n158nTugU n1wasy tendntu

9

a

aauAafe duldnduluans Msiuwiswarlaansdanilen Juwese weluladlealaa
Science of powders, colloids, characterization. Powder production: natural raw
materials, calcination, solid state reaction. Consolidation and shaping, pressing, extrusion,

slip casting, injection molding. Drying and binder removal, sintering, sol-gel technology.
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0. 427 wdndigledianyn 3 (3-0-6)
MR 427  Piezoelectric Ceramics
UsAUneY : 1EFnYT 99.200
Prerequisite : have taken MR 200

Usingmsalifiglediann3n dudsmaiielediannin Ussiavveaesfinidisledianm
3n mawdsuuazmsinauiBiesdndeledidnmin nagvdlunaifiuand® wagnisussgndldien
finufieledidnmsn

Piezoelectric effects, piezoelectric parameters, types of piezoelectric ceramics,
preparation and measurement of piezoelectric ceramics, strategies for property

enhancement, and applications of piezoelectric ceramics

10.436 Wanduasnwodiues 3 (3-0-6)
MR 436 Polymer Physics
ATIAUNDU : LABFANEI 1R.231
Prerequisite : have taken MR 231

nguiiferfunedmeinasuival uazansazane lassairamaaiiuaznisdnbesd
NP G AR EA ORISR GZJU’]G]LLﬁ%iJ?ﬁIJJLﬁQﬁ NﬁﬂLLazﬁmg’lmaﬂwaaLma% NTINANTULAN
Jundn eamansnisiiandn yavasuvad wazaaumgianiuzaaiowid weslulauiinuesens
waslulawniindvesnedinesuay waza1sazatenofiues wnugianiue w3edie  wedwes
WAZNITHNNLAA

Theories of polymer melts and solutions, Chemical structure, conformation and
configuration of polymers, Size and molecular weight, Crystallization and morphology,
Measurement of crystallinity, Kinetics of crystallization, Melting point and glass transition
temperature, Thermodynamics of rubber, Thermodynamics of Blends and Solutions, Phase

diagram, Polymer networks and gelation.

19.437 NITUAFANSVDINDTLUDT 3 (3-0-9)
MR 437 Rheology of Polymeric Fluids
UeAUneY : IAgAnY 19,231
Prerequisite : have taken MR 231
vadvawuuinndeusasiuiilnilloy auaudinisivavemediwes mslvalaaus

Waulazusie auaudiniialadaradia dutinisivavesnediueivasuwmad Yadeninadenis
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v anuduiusseninlasiaisluanaveswedimesdivandinisivae indesilouazisalilunisia
anantinisine nslnefunistuguiannediues

Newtonian and non-Newtonian fluids, Rheological properties of polymer,
Simple shear flow and elongational flow, Viscoelastic properties, Melt-flow index, Factors
affecting flow behaviors, Relationship between polymer structure and rheological
properties, Instruments and methods used in rheology, Applications of rheology in polymer

processing.

W.447  wluwalulad 3 (3-0-6)
MR 447  Nanotechnology
FUIAUNBY : LABANET 39.200

Prerequisite : have taken MR 200

1%
¥

AU uLazaudAgueslumalulad nswSeuuasldinuresiaguiluiag
Tassadrsunlu 1wy eynieunlu meudufion veutlunfuou dududerszduluens warlng
wesuuungy udsggndnldunlumaluladlumaed F23ven #and Imnssu nuns uay
nsunng Aansvssunlumalulagluowing

Basic concepts and significance of nanotechnology, Preparation and uses of
nanomaterials and nanostructures such as nanoparticles, quantum dots, carbon nanotubes,
molecular monolayer, block copolymers, Applications of nanotechnology in chemistry,
biology, physics, engineering, agriculture, and medicine, Trends of nanotechnology in the

future.

AL.216 \nilafunid 3 (3-0-6)
CM 216 Inorganic Chemistry
FsAuneu : @aula m. 122
Prerequisite : SC 122

Iﬂiﬂﬁ%ﬁwmamammﬂmLaqa nilvesvads wnilvasansazans Lﬂﬁ%@ﬂﬁﬁ@%yj‘iﬂéjﬂ LAY
smsudtulasyily ansuszneulaeeiiudy

Structure of Atoms and Molecules, Solid State Chemistry, Solution Chemistry,

General Chemistry of Main Group and Transition Elements, Coordination Compounds.
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AL.236 wIlBENd 3 (3-0-6)
CM 236 Physical Chemistry
FdsAuneu : aould m. 122
Prerequisite : SC 122
uwidgauaRLazuiadse nYuetguvnarans auvall wasudase Andiall Usuiwu
Wigaluans wlakaznguadla wnun e gavmarmansiuveinay autanoadniiv LoAR
T aunaiall willwiuuvauns ngufaatvesiia NYNINTLANLVBINNYLIAT UTINYNTAINITUUES
Jaunaans aun1snswasnalnnisinufizen nsssuisenall wazsaunamansvadouley
Ideal and Real Gases, Law of Thermodynamics, Thermochemistry, Free Energy,
Chemical Potential, Partial Molar Quantities, Phase Equilibria, Phase Diagrams, Thermodynamics
of Mixing, Colligative Properties, Activities, Chemical Equilibrium, Equilibrium Electrochemistry,
Kinetic Theory of Gas, Maxwell’s Distribution Law, Transport Phenomena, Chemical Kinetics,

Rate Equations and Mechanism of Chemical Reactions, Reaction Catalysis and Enzyme Kinetics.
2.4 3y naan

0. 208 Yaquazaudsdu 3 (3-0-6)
MR 208  Materials and Sustainability

n¥ngnsniatan anuddnuensseniuuaziaufanfienuddy msUsediuiy
InsTimnansnuse nagnsamsunisanuansenusaswanden fegsvesiandidu waznnivezanld
Uszleay

Materials resources, importance of materials design and development for
sustainability, product life cycle assessment, strategies for reducing environmental impacts,

examples of sustainable materials and waste utilization

0.338  UINNTIULALNITYNAIMNITUNDABITININ d1nsy 3 (3-0-6)
WISEgANEnSWUUTER

MR 338  Biopolymer Innovation and Manufacturing for BCG economy

ndeRUnaY : LAEFANYY 90200

Prerequisite : have taken MR 200
WaNN15v09073 (1ATWNATININ WWTugRavuleu LavlAsugnadden) walulagnediues

Fanmduas nedieitinmdaasey uinnssulugnamnssunediwes¥inin vann1s wasn1sIanis
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N1IHARlUAAIMNTTUNBFLDITININ NTEUIUNTARAUINIANTTY Lesugarans adeludunugsia
MsfnwIgMUgaaMnITINeAmesTINIW Mathiausuinnssudniulsanuiidaiden

Principles of BCG (bio economy, circular economy, and green economy); Advanced
biopolymer technology; smart biopolymers, and innovation in biopolymer industry; principle of
biopolymer manufacturing and management; innovation development process; new economy;

business plan; biopolymer industry visiting; proposal of innovation for the selected industry

0.339  wAlulagens 3 (3-0-6)
MR 339 Rubber Technology
10sAUAeU : 1ABFAnYI 99.200
Prerequisite : have taken MR 200
mwﬁﬁugm Lﬁ'mﬁmszmummﬂigﬂmﬂ N509NFATLN MITNAUFATENS NIILAIPULN
AoNUA mw%ugﬂma i'jﬁ]ﬁ'ﬂﬁﬁma@iaﬂizmumiﬁugﬂmq n13 ﬂ’JUF’}lI(;hLLUﬂUﬂizU’Jumi‘ﬁugﬂEﬂﬁ
N13A1 mmiﬁmLLazéhLLUiﬁLﬁm%’aaﬁumisﬁugﬂmq auUAn1snIenIn dauiAnaaail audalgang
ANIANLAIEINI U AnuduTUsTe I laRa Az auTRvseNe nTzUILNIITIRdeUANTRYO987
Lectures on rubber processing, rubber compound design, rubber compound
preparation, rubber processing techniques, factors of rubber processing control, cost estimation
for rubber processing, physical properties, chemical properties, mechanical properties and
application of natural rubber and synthetic rubbers. Rubber processing techniques, rubber

additives Relationship between structure and properties of rubber, rubber properties testing

0341 @SANLASEINIURREIMNTIUNANERN 3 (3-0-6)
MR 341  Additives for Plastic Manufacturing
UIAUnRY ; LaBANWYY 27.200
Prerequisite : have taken MR 200

vanmlulumsdaulsuazuiulssnunimveamediued msldarsiufuie l@Suusimed
wes auUhvesansiiuuassinmieg n1sdenldasiiunssli winngauiunisdn TUldeueeswanasin
NITHAUNOANDIAVAITLFULAY UAZIBN1INAADUUTZANENINTOIETLAULLA

Principles on the modification and qualitative development of polymer, applying
additive for reinforcing polymer, properties of additives, choosing the appropriate additives for

plastic applications, mixing polymer and additives and testing of efficiency of additives
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W.342  JaglugnavinIsuuTIyie 3 (3-0-6)
MR 342  Materials in Packaging Industry
UsAUneY : 1EFnYT 99.200
Prerequisite : have taken MR 200

nEnnsiiugruvennaluladussyias nsudsinvesussadudt wihflvesussafus
wdnmsfugumeluladnedwes msthmedweslluussadast mameaeuduiiugiuvesussafus
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Fundamentals of packaging technology, classifications of packaging, functions of
packaging; fundamentals of polymer technology, application of polymer in packaging, basic test
methods for polymer packaging ; fundamentals of pulp and paper technology, application of
pulp and paper in packaging, basic test methods for paper packaging; fundamentals of glass and
metal, application of glass and metal in packaging, basic test methods for glass and metal
packaging; fundamentals of packaging design, packaging economics, optimization design of

packaging materials usage, design and analysis of packaging structures

19.446 Tanpoulnds 3 (3-0-6)
MR 446 Composite Materials
TIAUNBU : IABANE 97.200
Prerequisite : have taken MR 200
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General theory on composite materials, types of composites, fiber reinforcement
processes, influence of fiber orientation and concentration, fiber architecture, fabrication and

applications of polymer composites, natural composites and macrocomposites.
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W.448  TanFIn1sunme 3 (3-0-6)
MR 448  Biomedical Materials
TIAUNBY : LABANE 97.200
Prerequisite : have taken MR 200
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Fundamental of biomaterials, medical applications of biomaterials, applications of
polymer, ceramics, metals, bioceramics and biological glasses, soft and hard tissue,

characterization of biomaterials, material-tissue interface, material-tissue interactions, drug

delivery systems, biomaterials for organ replacement, tissue engineering.

0.449  WTaiiAY 3 (3-0-6)
MR 449  Special Topics
UsAUAeU : 1ABFAnNYI 99.200
Prerequisite : have taken MR 200
vdeihiaula aufamthuayingmsasielwififedostutagmans

Interesting topics, progresses and modern science of materials science.
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