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1. wneindnminly Liaend1 30 sbaefia
2. ANIOIPURNIL Litaend 94 swbaefia
2.1 NgNITIMNB 24 whenia

0201 113 LLﬂa@ﬁﬁ 1 3(3-0-6)
Calculus 1

0201 114 LLﬂa@ﬁﬁ 2 3(3-0-6)
Calculus 2

0201 215 LLﬂa@ﬁﬁ 3 3(3-0-6)
Calculus 3

0202103 WANIAA 1 3(3-0-6)
Principles of Chemistry 1

0202193 Ufjridmenaniadl 1 1(0-2-1)
Principles of Chemistry Laboratory 1

0203110 #¥nen 1 3(3-0-6)
Biology 1

0203191 UfTidmsTvinen 1 1(0-2-1)
Biology Laboratory 1

0204104 FEndayage 3(3-0-6)
Fundamental Physics 1

0204194 URIEmsAENSyag™ 1(0-3-1)
Fundamental Physics Laboratory

0204201 eEARFNERSEMSUAANS 1 3(3-0-6)
Mathematics for Physics 1

22 ngu3zuen laitaundr 70 wiaefia
2.2.1 I3 nandishy

0201131 wanAGlaeNE®NS 3(3-0-6)
Principles of Mathematics

0201 216 LLﬂa@ﬁﬁ 4 3(3-0-6)
Calculus 4

0201218 edisRemziTod 3(3-0-6)
Introduction to Mathematical Analysis

0201225 AadiaiBadis 1 3(3-0-6)
Linear Algebra 1

0201 243 ammﬂ%@awﬁuﬁuﬁaﬁu 3(3-0-6)
Introduction to Differential Equations

0201253 emanieefhuasafifidoodi 3(2-2-5)
Introduction to Probability and Statistics

0201312 shusEedoniosdiu 3(3-0-6)

Introduction to Complex variables

0201321 REOHAWINDTIN 1 3(3-0-6)
Abstract Algebra 1

0201 344 el ADFeae 3(2-2-5)
Numerical Methods

0201 391* Inensudie A amadinenans 1(0-2-1)
Research Methodology in Mathematics

0201494 FNawIMIATNENFTS 2(0-4-2)
Seminar in Mathematics

0299202 MENdsnoEEMSLANENFNF®S 1 2(2-0-4)
English for Science 1

0299203 MENEINEEANSLANENFNFRS 2 2(2-0-4)
English for Science 2

1204102 %umau‘i%‘tmsmmﬁﬁmm 3(2-2-6)

dmiAnenmsaexiiainas
Algorithm and Problem Solving
for Computer Science
vanewe * Senuuuiumbeio uasimsusufiusaidu S via U
2.2.2 33 uaniden
dwisulusunsannd laittowndn 30 wideiia
fandasdenGuuannguadinenans litount 15
wheia uasiden
BruneAnens ) lungainediaenanslseynd v
NRNATEDR vise
ngaATAeanTsagaaMms Mangaimaexitaaes
delimheferalinianden liaent 30 miefia

dwiulusunsaamiadnm laitaundn 24 wideia

faadasdonSaunnnguadiamans latasndt
9 miefia uazdan

Bunednee q lungsimediacnaasusend vie
NRNATEDR vise

N AenNIINgAETMS Wiengainaonianes e
Tmiefinga

Twdmnianiden laitioend 24 miefia

naaimasiaesas

0201 200 ﬁﬁﬁ@ﬂmmiﬁmﬁmﬁmmﬁm% 3(3-0-6)
fuAnenenaas

Learning Connections on Mathematics
and Science

MIETNINALUG

0201 231 3(3-0-6)

Survey of Geometry
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0201 232

0201 233

0201 234

0201 236

0201 305

0201 313

0201 314

0201 315

0201 316

0201 322

0201 323

0201 324

0201 331

0201 333

0201 336

0201 342

0201 345

0201 392

0201 399*

0201 409

0201 413

Temania

Discrete Mathematics
yofinrmidosdu
Introduction to Graph Theory
youfisediodu

Introduction to Coding Theory
NoEOIWI 1

Number Theory 1

) a € o [
TusunsadiSagumensinenaasdminag

Mathematical Packages for Teachers

yowelafidinsdin

Introduction to Topology
meiemshdesadodi
Introduction to Real Analysis
msiensiGainnee il
Introduction to Vector Analysis
msAensiGenediasi
Introduction to Numerical Analysis
radiaFodn 2

Linear Algebra 2

el

Group Theory
ndifonqUidiadu
Introduction to Semigroup Theory
afaenEmsEmITan
Introduction to Combinatorics
O 1)

Set Theory

VOB 2

Number Theory 2
Tusunsudidaguvmendinenaas
Mathematical Packages
aunmBsoyuttiae

Partial Differential Equations
FdaBosfiementiaenans
Special Topics in Mathematics
msinan

Student Practicum

Tt EaINeEMInTnFanIANL

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(0-4-2)

3(3-0-6)

Special Topics in Mathematics Education

MANNATTawaU

Introduction to Complex Analysis

3(3-0-6)

0201415 viawalad
Topology

0201421 ATAHAUINGTIN 2
Abstract Algebra 2

0201424 FAdlasNALRg 1L

Elementary Universal Algebra

1 a a I3 (3
ngNIMAtkaMansUsane
adenansmMIRwlasdin

3(3-0-6)

a o ] a a a i A
NG * FUUUUTIIENG wavimstasdivkaiiln S wia U

0201 244 3(3-0-6)
Introduction to Financial Mathematics

0201245 elmenamidmSUssgenssiiosi  3(3-0-6
Introduction to Mathematics for Economic

0201 341 AGIAFNEATIITARAN 3(3-0-6)
Computational Mathematics

0201 346 Fedimenamatszene 3(3-0-6)
Methods of Applied Mathematics

0201 347 ﬁmu@mit%@Lﬁmmtmiﬂimﬂﬁ 3(3-0-6)
Linear Programming and Applications

0201 348 Lma@ﬁﬁﬂua@mmﬂiﬁmﬁaﬁu 3(3-0-6)
Introduction to Calculus of Variations

0201441 edimenamSEedAneniosdi 3(3-0-6)
Introduction to Biological Mathematics

0201 443 WUURRINMIATINFNFNS 3(2-2-5)
Mathematical Modeling

0201 445 mimmmmzﬂuﬁzjmﬁmﬁu 3(3-0-6)
Introduction to Optimization

0201 446 2TenAEnasheSuATTIA 3(3-0-6)
Introduction to Finite Difference Method

0201447 sefenSamnAndunzidoodu 3(3-0-6)
Introduction to Finite Element Method

0201449 VrdaGasfismmendiamanaand  3(3-06)
Special Topics in Applied Mathematics

nFATEAG

0201 262 ADMINEDA 2 3(2-2-5)
Statistical Methods 2

0201351 eEiAsDGFNERS 1 3(3-0-6)
Mathematical Statistics 1

0201 352 AEiARDRAFNETS 2 3(3-0-6)
Mathematical Statistics 2

0201 363 BMsidansiaeg 3(3-0-6)

Sampling Methods
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0201 354 MSIATEMIDANaE 3(2-2-5)
Regression Analysis

0201 361 shdenams B Rinas 3(2-2-5)
Non-parametric Statistics

0201 362 meafiamMsnennTa; 3(2-2-5)
Forecasting Techniques

0201 363 MIAILANADLNN 3(2-2-6)
Quality Control

0201 364 mﬁmmﬁmmﬁ‘m 3(2-2-5)
Risk Analysis

0201374 sgnnsenams 3(3-0-6)
Demography

0201375 lilsunsadniagumaniia 3(0-6-3)
Statistical Packages

0201 451 MIVBNLLUNIIVIARDY 3(2-2-5)
Experimental Designs

0201460 MIIATImAEGILS 3(2-2-5)
Multivariate Analysis

0201 461 MTIALF AWM 3(2-2-5)
Operations Research

0201 463 MoEANNTAzLTW 3(3-0-6)
Probability Theory

0201 465 MIFARUlaMIFIR 3(3-0-6)
Statistical Decisions

0201476 ATAAMNEASMIEU 3(3-0-6)
Financial Mathematics

0201 477 MIN@D 3(2-2-5)
Simulation

0201478 edianansLazuTin 3(3-0-6)
Life Insurance Mathematics

0201 479 mﬁmﬂiﬁ:@mﬂm% 3(3-0-6)
Mathematical Economics

nFaATAFINTINRAF UM

0201 381 MINIUHULALAILANMIHEG 3(3-0-6)
Production Planning and Control

0201 384 madamsladadia 3(3-0-6)
Logistics Management

0201 385 MIIANINMINAGLALNIULTFMS 3(3-0-6)

Production and Operations Management
0201 386 Lmu%ﬁma\‘imiﬁ@ﬁuslamﬂé’mmam,]mmﬁ 3(3-0-6)

Multi-Criterion Decision Models

naaimaeaiames

1204 104

1204 202

1204 203

1204 205

1204 208

1204 209

1204 308

1204 311

1204 406

1204 407

1204 410

2.2.3 Smindszaunmsalise/aunafinen

wanmslsunsuaanians

Principles of Computer Programming

3(2-2-5)

svuufosdoyauazesothunoafiames  3(2-2-5)

Data Communication Systems
and Computer Network

lasssneosauasinmonis

Data Structures and Algorithms

wdnmslusunsuideiog

Object Oriented Programming

ﬂﬁaaﬂLL‘]JULLaSﬂﬁﬁ@ﬂﬁjﬂWﬁmja

Database Management and Design

FyuuUfems
Operating Systems

~ ¢ A 4
aanRumasNRnuasFaUsyau

Computer Graphics and Multimedia

o 4
mavianllsunsatseynd

Application Program Development

a ¢
ﬂ?‘]ﬁIﬂiLLﬂ‘iNﬂa‘N‘W’J 9k

Computer Programming Language

ﬂﬁIﬂiLLﬂiZJﬂT}:ﬂ LOFBNUA

Assembly Language Programming
malLsun sV wmELAnenenans

Visual Programming for Science

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

e lfiaefdonSoullsunsudnd Sousein

0201 495 way 0201 496 uaziAafidenGullsunssanfadinm
SouneiT 0199 499

0201 495* lassamiifamendinenans 1

Senior project in Mathematics 1

0201 496* laseamiifemadiaena®s 2

Senior project in Mathematics 2

0199 499* FVARNLN

Cooperative Education

1(0-2-1)

2(0-4-2)

9(0-40-0)

a @ 1 a a a @) A
NG * FHULUUTLmNENG wavimsdsvidivkaiiu S wia U

3. wNIITLRaNLES

laitaund

6 wikEfia

fRamsnsnidenisounazaaurd nanidaganln

NAINENRLNINE TN
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9 1 medn
S Fae LA
Tdswnsalnd sunafn

003x xxx Fndanvanadnminll 8 8

0201 113 LL@aﬂuﬁﬂ 1 3(3-0-6) 3(3-0-6)
Calculus 1

0203 110 e 1 3(3-0-6) 3(3-0-6)
Biology 1

0203 191 URiANMeTAnen 1 1(0-2-1) 1(0-2-1)
Biology Laboratory 1

0204104 | Wandyegm 3(3-0-6) 3(3-0-6)
Fundamental Physics

0204 194 URImsNanSyag ™ 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

598 19 19
9 1 medann
SHaIM T3 Nwwmmieia
Tsunsund FuRadnm

003x xxx Snidenvsnednminly 8 8

0201 114 UARGNE 2 3(3-0-6) 3(3-0-6)
Calculus 2

0201 131 nanAlAFNEES 3(3-0-6) 3(3-0-6)
Principles of Mathematics

0202 103 AANLOR 1 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1

0202 193 dtiAmananed 1 1(0-2-1) 1(0-2-1)
Principles of Chemistry Laboratory 1

59 18 18
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19 2 madn
SWaI Faan PNwmmbeia
Tsunssnd sunafnm

003xxxx | Amdanusiadnuiily 8 8

0201 215 LLﬂﬂﬂuﬁﬁ 3 3(3-0-6) 3(3-0-6)
Calculus 3

0201253 | enwihasduuarafifidasdiu 3(2-2-5) 3(2-2-6)
Introduction to Probability and Statistics

0299202 | mwdsnaueviUAnmnena®s 1 2(2-0-4) 2(2-0-4)
English for Science 1

1204 102 Tumauituarmauitiymamiinanmseaaiinas 3(2-2-5) 3(2-2-5)
Algorithm and Problem Solving for Computer Science

T2 19 19
4 2 meadana
S Fan NWUmLAa
Tusunssind sunafnm

003xxxx | Amndennsaadnuvily 6 6

0201 216 LL@a@ﬁﬁ 4 3(3-0-6) 3(3-0-6)
Calculus 4

0201225 | AmdianFadu 1 3(3-0-6) 3(3-0-6)
Linear Algebra 1

0201243 | enmsideeyiutidosdu 3(3-0-6) 3(3-0-6)
Introduction to Differential Equations

0201 xxx | A1ioniden 3 3

T2 18 18
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ldsunsuund Funafnm

0201 218 ameamznidasdiu 3(3-0-6) 3(3-0-6)
Introduction to Mathematical Analysis

0201 321 NratinmuoIsy 1 3(3-0-6) 3(3-0-6)
Abstract Algebra 1

0201 xxx Feniian 6 6

0204 201 ATinANERSAMLARNS 1 3(3-0-6) 3(3-0-6)
Mathematics for Physic 1

0299 203 MwdsnaeimLInenenans 2 2(2-0-4) 2(2-0-4)
English for Science 2

XXKX XXX Fodanis 2 2

59 19 19
% 3 madane
SHaI Fan wnuneia
Tsunsuund dunadn

0201 344 sudevABiTeiiay 3(2-2-5) 3(2-2-5)
Numerical Methods

0201 312 Fulsdstaudadiu 3(3-0-6) 3(3-0-6)
Introduction to Complex variables

0201 391 nensuduusisumendinenans 1(0-2-1) 1(0-2-1)
Research Methodology in Mathematics

0201 xxx Fnaniian 6 6

XXXX XXX Fnaand 4 4

T 17 17
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9 4 meadn
sHET Fadm PWUNKAG
Tsunsudné dunafni
0199 499 Ffadnm - 9(0-40-0)
Cooperative Education
0201 494 Funyandinenaes 2(0-4-2) -
Seminar in Mathematics
0201 495 TassnufiRansediaenass 1 1(0-2-1) -
Senior project in Mathematics 1
0201 xxx | ATnenidan 9
598 12 9
14 4 meadana
SweI Fam Pwwmbigia
Tsunssind sufafn
0201 494 Funmnmandiaenaes - 2(0-4-2)
Seminar in Mathematics
0201 496 TossrmiiBamendinenaes 2 2(0-4-2) =
Senior project in Mathematics 2
0201 xxx Fenidan 6 9
59 8 11
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o a a
A135UN8918T
1. waaedmdniall laioendn 30 waefia
2. NAINITUANIY laioendn 94 waefia
2.1 ngNITIMAB
° ¥ a 1 a
fviua Seu 24 wEna
0201 113 WARAA 1 3(3-0-6)
Calculus 1
aa oA 6o o ¢ 6o
Allauazanasiaiiiasvasiendy awiuszasiandu
@ a § ;A w § 6
sy ILsEyne Uswusuaznstsvgne
Limits and continuity of functions, derivatives of
functions of one variable and applications, integrals and

applications

0201 114 UARAAH 2 3(3-0-6)
Calculus 2
Fowlawasmedn : 0201113 UARAAH 1
Prerequisite 0201 113 Calculus 1

Fohmmesnus Anuaseasiaiinmesiifmans
sy oniuelaeazmmiszan aynanoviug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and

applications, infinite series

0201 215 WARAAH 3 3(3-0-6)
Calculus 3
Fowlywesedn : 0201 114 uARRA 2
Prerequisite 0201 114 Calculus 2

suuRiindedn Wiinmedu amm%nauﬁuﬁﬁmcﬁu

Polar coordinate system, multiple integrals,
elementary differential equations
0202 103 wanLAd 1 3(3-0-6)

Principles of Chemistry 1

Tnssatonsnan USanouensdaiug wuseindl aatifvas
DeanIumiuasnaudiu sugaedl M 20suds T0aman
Feavmy sulifneadingn nae-ws ssazmetiives uasms
\1,‘V|L‘V|i<ﬂﬂi®-t]_lﬂ

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,

acid-base, buffer solution and titration

0202 193 Ufjfiemsudnied 1 1(0-3-1)
Principles of Chemistry Laboratory 1
nevesasisenndastuiiom lumemaned 1 5w

anaannsisludacfiifims mﬂ%@ﬁmniﬁuiwmmﬁ G

aaadiniin mameasiivasuta FUQAAN NIO-UF F158LAE

e wagmslnimae
Experiments designed to concord with Principles of

Chemistry 1; safety in laboratory, use of basic chemical

equipments, colligative properties, gas constant, chemical

equilibrium, acid-base, buffer solution and titration

0203 110 #¥3nen 1 3(3-0-6)
Biology 1
aulfondedidin nadestuuaediiin sududtms

Anenenans ssiesiuesiin imaduaviiuUaAE ugenams naln

PDIITAIMT ﬂ’ﬂNWﬁWf‘lWﬂWﬂ“ﬂﬂdédﬁ%ﬁ@ I@Nﬁ%ﬂx‘lLLﬁS%ﬁVﬁ“ﬂaﬂ

Aruazdes Aneineuaznnfinsan
Characteristic classification science methodology of

organisms, chemistry of life, cell and metabolism, genetics,

evolution, biodiversity, structure and function of plant and
animal, ecology and behavior

0203 191 UfjiiRnstiaine 1 1(0-2-1)

Biology Laboratory 1

Wanlovasnedan : 0203 110 F3nen 1
(@ndaundaniuld)
Prerequisite 0203 110 Biology 1 or

concurrence with
0203 110 Biology 1
minasasiisenndasiuiiom lumein 0203 110
e 1
Experiments concurrented with 0203 110 Biology 1
0204 104 Wandapgn 3(3-0-6)
Fundamental Physics
ﬁﬁ@ﬁﬁ@ﬁ? miﬁ'mmmgu La\“N LLﬁﬂLLaSﬁﬂ%ﬂWﬁ@%
a3l svnallihuazansusivin ammacnass uasiandya sl
Mechanics, vibrations and waves, sound, light and
optics, fluids, electric and magnetic fields, thermodynamics, and

modern physics

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0204 194 UfdGnsWEndyagn 1(0-3-1)
Fundamental Physics Laboratory 1
Sawlzvesmeiradoundoniu : 0202 104

Wandayaga
Prerequisite or co-requisite : 0202 104

Fundamental

Physics

manaassTianadasiuiawin 0204104 NSy

Experiments associated with 0204 104 Fundamental
Physics
0204 201 ABAAMEASTUSURAENS 1 3(3-0-6)

Mathematics for Physics 1

aumadsoyiusansiy aumadaysusaniiy luiand
NaL«:mHaumﬂ%@amgﬁuﬁmﬂmﬁuﬁwﬁa HARALENN T B NLE
MAUFUFD NaLa,aHamm%qauﬁu%mﬂagLaﬂﬁuﬁuaz\lsimﬁ
W unagaFTanNeas NLasesuamauLasaans

Ordinary differential equations, ordinary differential
equation in physics, solution of first order differential equation,
solution of second order differential equation, solution of
homogeneous and non-homogeneous differential equations,

calculus of vectors, Fourier transform and Laplace transforms

22 ngu3zuen laitaundr 70 wiaeia
2.2.1 rnandisfy
fvue WS 40 wefia
0201 131 wdnAMAMEAS 3(3-0-6)

Principles of Mathematics

PIINENENS 10 ANNENIUTLALTeRT noRS L
oadu Amiliuns Wwanauasmafige

Logic, sets, relations and functions, real number

systems, this course emphasizes arguments and proof

0201216 WARAAH 4 3(3-0-6)
Calculus 4
Sowlawassedn : 0201215 uARRA 3
Prerequisite 0201 215 Calculus 3

v € 6y 1 3 6 v €
DUAUDTBINNEUMINIAIUASMILTEyNA LD
¥ A v € a a A
L UIAUSNNHNIN B UNUIWUD
Derivatives of vector-valued functions and

applications, line integrals, surface integrals, integral theorems

0201 218 AGiAATISLTRIGU 3(3-0-6)

Introduction to Mathematical Analysis

Gowleasnedn : 0201 114 unapsE 2 was
0201 131 wdNAMAFFAS
Prerequisite 0201 114 Calculus 2 and

0201 131 Principles of
Mathematics
JTUUIUae neneladuwduiman Aauasan
staiflas ovpius vuuu 3wl aduuavaynaasi AR
Real number system, topology on the real line, limits
and continuity, derivatives, Riemann’s integrals, sequences and
series of real numbers
0201 225 WrAsALBaLE 1 3(3-0-6)
Linear Algebra 1
0201 131 HéNATAFNENS
0201 131 Principles of

donlavasmedn
Prerequisite
Mathematics
wyBNFuaTAnasiuuud sruaNmMaduLarns
@hl,ﬁumi%mﬂagm 3pAnneas mswasdodu duamsuas
nNEeSANYANE WazMILiszana
Matrices and determinants, systems of linear
equations and elementary operations, vector spaces, linear
transformations, eigenvalues and eigenvectors, and applications
0201 243 a&lms@ea%ﬁuﬁﬁm&'u 3(3-0-6)
Introduction to Differential Equations
0201 215 WAAANE 3
0201 215 Calculus 3

danlamasnedn

Prerequisite

sumaBayiusSusmils sumadeayiusSususes
Lmt@"uéﬁuﬁqaﬂdw ﬂumﬂ%\‘iauﬁuﬁ@aLﬁuﬁﬁﬁmisﬁw%@ummﬁ
wazdnularAns dusus namsulasadasuazmsiszand
Fotlnymehay ssunsNmMaGouIMEZadu sumadeayiuttion
dasdn

First order differential equations, differential
equations of second order and higher order, linear differential
equations with constant and variable coefficients, Laplace
transforms and applications, boundary value problems, system
of linear differential equations, introduction to partial differential
equations
0201 253 emanhazifunasadtidasin 3(2-2-5)

Introduction to Probability and Statistics

Lm’ﬁmﬁuﬁmﬁa’aﬁm’amu‘nmﬂu MIUANUAIANNU
auiu miLLQﬁLLﬂGLL‘LI‘LIEj'NﬁﬁWﬁm‘, maazannseh faswvinidadin

%
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ﬂWiW@ﬁa‘UﬁNNaﬁW% mﬁmmsﬁmm w9l mananay
Aranduius manasaulaauads @0d N Eanndees
wazmaiensidayalaaldlsunsndiSagumastia

Basic concept about probability, probability
distribution, important random distributions, estimation,
confidence interval, hypothesis testing, analysis of variance,
regression, correlation coefficient, chi-square test, nonparametric
statistics and data analysis by using statistical packages
0201 312 GautsiBedandindu 3(3-0-6)
Introduction to Complex Variables
0201 215 WAAANE 3
0201 215 Calculus 3

donlevasmein

Prerequisite

dwnwdedan manayiius mamyius noudunled
AUNIHINELABIUAYOLNITNADISUA FIUANEI MIFIALULUAZMS
Uszgnd

Complex numbers, differentiation, integration,
Cauchy theorem, Taylor’s series and Laurent’s series, residues,
conformal mapping and applications
0201 321 WIASIAWINGTTN 1 3(3-0-6)
Abstract Algebra 1
0201 131 wdnAtAFERS
0201 131 Principles of

Gaulavasnedn
Prerequisite
Mathematics
o X o 4 o o o . -

anagilasmmnenungd njdigans njtaulsnd

nIUwams wqwﬁwﬂqﬁ%ﬁuawﬁaﬁmim 59 lofia Sowaws Bufinsa
X o ~ €

Tosmdlosding uasilad

Introduction to groups, cyclic groups, normal
subgroups, quotient group, homomorphism theorem, rings,
ideals, quotient rings, introduction to integral domains and fields

a ad L9

0201 344 selenisiBenaLaY 3(2-2-5)

Numerical Methods

Gaulavassnedan : 0201 215 uAaRAH 3

Prerequisite : 0201 215 Calculus 3

MAPTEAANNAM AR NARAUTDIENMT T
1 NARAETD TSN TENE MTUssnen g Matszanas
mmdssesiasiign oyiusuaz RRUsGeshiay nawmauTeiiae
TosaNMEEeYUS

Error analysis, solutions of nonlinear equations,
solutions of a system of linear equations, interpolation, least
square approximation, numerical differentiation and integration,
numerical solution of differential equations
0201 391 ‘Inensudensidemendiacsas 1(0-2-1)

Research Methodology in Mathematics

suferitmsisudadiamans ussdudSygies
maRudunsaunedRnmauasms lusunsadariianansdmsu
TUMIATNENFNS

Undergraduate mathematical research orientation
emphasizing on academic-topic searching and mathematical-
documenting software
0201 494 FUNWIATAFNHAS 2(0-4-2)
Seminar in Mathematics
douleveenein 0201301 smdeniniiemensiansnd
Prerequisite 0201 391 Research Methodology
in Mathematics

fAnmdunhaddumeadiaenans naunanuma
ABIAFNENS MNNITEIHDLDNIITMATNMIEN fifentuana
ﬁ?’l‘lﬂﬁT‘ANﬂﬁWﬂWﬁ@% Lﬁla‘l«hLﬁ%awﬁmiﬁmﬁtmﬁaﬁﬂﬁﬂ

Study the mathematical research or mathematical
article from an advanced mathematics journal or magazine.
Presentation and discussion on various topics in mathematics
0299 202 ANBINREAWTUINENENERS 1 2(2-0-4)

English for Science 1

Furimafia mIlfmmmeinenenaas naguazemx
dhlaluumenadhu dnenenams

Technical terms, scientific language, reading and
understanding of scientific journals
0299 203 MBINAEAWMTUINENEANERS 2 2(2-0-4)

English for Science 2

dowlavasnedm : 0299 202 Mwdsnquduiy
Ineneans 1
Prerequisite 0299 202 English for Science 1

Fiinadia msldmsmdnenenaas masiu maden
wasenuidnlaluunemaddvenenaers
Technical terms, scientific language, reading, writing

and understanding of scientific journals
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1204 102 TumaWIBHAZMSHNLIRIN 3(2-2-5)

Suduinennsaenianes

Algorithm and Problem Solving

for Computer Science

myenztiym doxa uazshuls MusReiuaauE
WLILSIENE PGP HARLAR L S a e susmsiuaonARuLIL
T Tesesselsunsudasin ns@eulisunsalassatioms
ynamwasimaden madenlisunsalassstemsvhamving

Problem analysis, data and variable declaration,

explanation, pseudocode, flow chart, selection control

programming, iteration control programming

2.2.2 3ianidan
fwdulusunsaang Laitaend 30 wbaefia
ddulsunsnawfadnw  laioend 24 whiefia

naalmasiadsas
0201 200 nwssfau‘[mmsL%ﬂué’ﬂsﬁmma@l% 3(3-0-6)

Midnenenans

Learning Connections on Mathematics and Science

sINmArImIteuiadiacnansuasinendnaas
ﬁﬂ‘]:rmsmméwﬁngLm&ﬂiﬂwﬁﬁuaamiﬁaﬂaﬂuﬂmmimmLmﬁ@
ﬁugwmwdwﬁm miﬂizqmﬂ%umﬁmmmﬁuﬁuﬁ%aﬂm Tums
Bendunsmmauiiiym massdiussuuifendas

The nature of mathematics and science. The
importance and benefits of a link between the Department of
Health and the basic idea. The application of concepts related
to learning and problem solving. Evaluation in the relevant
section
0201 231 ﬂ’lié’]‘é’mlﬁ‘lﬂﬂiﬁﬁ 3(3-0-6)
Survey of Geometry
Gowlavasnedn 0201 131 vénasiamEns
Prerequisite 0201 131 Principles of
Mathematics

sredindosdusnlns VIOHUNTDINANE 1))
wnraaen Sandamlad ﬁzwﬁﬁ%al,ﬁm 3 Jymlusnadia
ﬂ?‘iLLﬂaONﬂﬂﬁW% WAL LINATARUDNLLL
yARA

Modern foundation of geometry, Menelaus’ theorem,
Ceva’s theorem, cross ratio, three famous problems in geometry,
elementary transformations, projective geometry, non-Euclidean

geometry

0201 232 3yAATia 3(3-0-6)
Discrete Mathematics
0201 131 RENAMAFIFAS

0201 131 Principles of

doulaveenein
Prerequisite
Mathematics
assveni s am meflemsiidnad e
Gewia nomuaznamianeiia e Raadiayau
Elementary logic, set, elementary counting technique,
recurrence relation, graph and graph algorithm, networks,
Boolean algebra
0201 233 quﬁnﬁwtﬁaaéfu 3(3-0-6)
Introduction to Graph Theory
0201 131 wANATAFNFRS
0201 131 Principles of

doulaveenein
Prerequisite
Mathematics
LLmﬁwﬁuiwmawqwﬁﬂiww ammidanlas dmmids
50U MR naifiema miﬂimﬂ@?mmmﬁjﬁﬂﬁ*f%
Basic concepts of graph theory, connectivity,
planarity, coloring, digraph, application in graph theory
0201 234 quﬁsﬁ’mﬁmé’u 3(3-0-6)
Introduction to Coding Theory
0201 225 WaAMaLBaLEw 1
0201 225 Linear Algebra 1

doulaveenein

Prerequisite

NoEtlAUWTIE EITaE YaLaYasTE SWaEnui
salmedn svaEnmnl

Algebra on codes, linear codes, bounds on codes,
Hamming codes, cyclic codes, perfect codes
0201 235 NHWHIWI 1 3(3-0-6)
Number Theory 1
dowlavaenein 0201 131 vénasiamans
Prerequisite 0201 131 Principles of Mathematics

mawsassh suma Hodulunguismom angugm
suswnasmne e wasMaE VAo UG

Divisibility, congruence, some functions of number
theory, primitive roots, Pythagorean triples and Fermat’s last

theorem
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0201305 lusunsudhiSagunmuetiarnsnsdmsue;  3(2-2:5)
Mathematical Packages for Teachers
mauitymmsadineansdmivaglagldlsunsa

SiSamendiaenansuanuianssamasanluride wa duwuase

a5sneNEaT anaduiusuasWandu 1snadindiengiuay

madionse Hoiduralnadd faifuatmas Heffusen i

aehaviae 3 ¥hde
Solving problems in mathematics for teacher using

mathematics packagesprograms, production of teaching
innovation in topics: sets, realnumber, logic, relationsand functions,
analytical geometry and conic sections, trigonometric functions,
exponential functions, logarithmic functions at least 3 topics

0201 313 viawaladiiioadu 3(3-0-6)

Introduction to Topology

douleveenein ;0201 131 wdnasiamEnd

Prerequisite 0201 131 Principles of

Mathematics

Rgudsszazms V3gRidmanalad mavirenles

NINTL
Metric spaces, topological spaces, connectedness,

compactness

0201 314 mBeneiBeatadosdu 3(3-0-6)

Introduction to Real Analysis

Woulagesneln : 0201 215 uaspdH 3 waz
0201 218 ATAILATIEMLRIA
Prerequisite 0201 215 Calculus 3 and

0201 218 Introduction to
Mathematical Analysis
nanalafunl3nAuvugedn n §8 amusiaifiosa
Warduromanadnuls ayiuseos nauunileidulaay3ens
@hq\‘@mm@%wqm Pvtudvmea
Topology onn-dimensional Euclidean space, continuity
of functions of several variables, partial derivatives, implicit
functions theorem, maxima and minima, multiple integrals
0201 315 mdenziBannnadidasdu 3(3-0-6)
Introduction to Vector Analysis
Fowlawasmedn : 0201215 uARQAH 3
Prerequisite 0201 215 Calculus 3

madfiumsiasiurasiness mamaniuseons

v € € a a a €
MINLIAUD m‘sﬂix&qnmmnmmaﬂmm IINAUALISITINAFN AT

= |

Elementary operations of vectors, partial
differentiation, integration, applications of vectors in geometry
and mechanics
0201 316 mdeneiBedasaidasdu 3(3-0-6)
Introduction to Numerical Analysis
Fowlawassedn : 0201215 uARRA 3
Prerequisite 0201 215 Calculus 3

mm@amm?auuaxﬁamﬁaﬁwﬁm Massanmn L
FULUULNE Y T51891n5098 Washetanuasaaesinmas
MINNAIRALITIFTLAY

Error and significant figures, partition interpolation,
Lagrange’s method, forward and backward difference, numeri-
cal solutions
0201 322 WrAshALBeR 2 3(3-0-6)
Linear Algebra 2
dowlavasnedn 0201 225 NaasiaiBadu 1
Prerequisite 0201 225 Linear Algebra 1

wnauuLTyaR LR Rgadiuas Snfigauaa s
Fawug wpnseniusidesouazmLsene Rentumedanme
1RnAnagmmelu fradiaidmanadu

Canonical polynomials, linear space and double
equivalent space, bilinear polynomials, quadrics and applications
to conic sections, inner product space, multilinear algebra
0201 323 NNy 3(3-0-6)
Group Theory
dowlavasmedn ;0201 321 Namsiawinsssu 1
Prerequisite 0201 321 Abstract Algebra 1

nqul enfisdougu ofideungd nquUn e Aa
nyufisna daunungd AEADIGNTY HALINGATY HAGIATI VT
unediad uaznyudesdla

Groups, homomorphism, abelian group, permutation
group, nilpotent group, group representations, group algebra,
direct sums direct products Cayley’s theorem and Sylow

subgroup
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0201 324 qugﬁan‘gﬂtﬁaeﬁu 3(3-0-6)
Introduction to Semigroup Theory

0201 321 RIATAAWINGSTH 1
0201 321 Abstract Algebra 1

-4 a & a 4 ¢ 4
ANNINUTI lofia uow Asuaadis nangueme Nengy

aulavasnein

Prerequisite

L%aLﬁmwm”ﬂyLLazmosmﬁlmgﬁﬂiﬂa ﬁ'm?ﬂwﬂﬁu AN
me ﬁmjﬂmamw ANSLTTeInG

Basic concepts, ideals, bands, semilattices, zero
semigroups, left and right simple semigroups, regular semigroups,
inverse semigroups, congruence relations, quotient semigroups,
Green’s relations
0201 331 adiaraadiimsiadasiu 3(3-0-6)
Introduction to Combinatorics
0201 131 wdnATAFNFAS
0201 131 Principles of

donlezasedn
Prerequisite
Mathematics

VENMIIUNRTIL N1 ydnnsiudiasdin viquiiun
vAwN nEnisddnean audaGwie Aersdunardie
sutioies edtansriuuud$ilad-Tnaen

Pigeonhole principle, parity, basic counting
principles, binomial theorem, inclusion-exclusion principle,
recurrence relations, generating functions, partitions,

Burnside-Polya counting technique

0201 333 VIgELI0 3(3-0-6)
Set Theory
Gonlezesmedn ¢ 0201 131 wdnasiamEns
Prerequisite 0201 131 Principles of

Mathematics

Wannmavaamnuladedanay danadimsiden win
MIaudiuA quilderiug Sonwdmaiuagi e

Development of axiomatic set theory, axiom of
choices, well ordering principle, infinite induction, cardinal
numbers and ordinal numbers
0201 336 MEEWI 2 3(3-0-6)
Number Theory 2
0201 131 wdNATAFNFAS
0201 131 Principles of

4 R
Goulavasmein
Prerequisite

Mathematics
gunamasdas Swauanysaiuazidafineido

wiwsusiaifies dhunismadisluglaesuatanimassas S

I3 € a (3

ismdigen sumslalowilml

Quadratic congruence, perfect numbers and related
topics, continued fractions, representation of integers as sums
of squares, Gaussian integers, Diophantine equations
0201 345 saimsiBsaunuseion 3(3-0-6)

Partial Differential Equations

Gaulavasnedan : 0201 243 aumslﬁaa%ﬁuﬁ‘
o
\inadu

Prerequisite 0201 243 Introduction to

Differential Equations
auNsEuFUAnil nalaanvasENnITEuFUfs0
FumIdadldn
First order equations, solution to second order
equations, elliptic equations
0201 342 lusunsudiSasmeasiadnsns 3(3-0-6)

Mathematical Packages

1 v
Ganlvvasmedn ;1204 102 Tumenisuaznisud
Hyndwininenmsaeaiamas
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

mautymmeadiaenandlaalflysunssduiams
AviAaaS

Solving problems in mathematics using mathematics
packages programs
0201392 vhiaiiasRidumenmiamans 3(3-0-6)

Special Topics in Mathematics

Tdameadiacans viaadaeaaslszgndiviaula
Fornaslesuemualadnsnathonherans u AdlaenaAsLIsvyng
manenenamsEIn I MaLeEEgenans mManenenansTamm i
vaadhwidefifaaslaasilasenm

Interesting topics in mathematics or applied
mathematics which are currently being broadly investigated
such as applied mathematics in health science, economics,
biological science etc. or which possibly become project subjects
of under-graduate students
0201 399* MmsRlnaw 2(0-4-2)

Student Practicum

ﬂﬁﬂﬂx‘ﬂ%‘ﬂ%‘iﬂﬁﬁ@ﬂ@ﬂ?ﬁ@% w%ammﬁﬁm%ﬂu
wienussns $33snviia vieenawdhuan ifeend 150 Halug
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Student practicum on mathematics or related areas
in government service or companies at least 150 hours
0201 409 vhiaidasidmensiamansAnmn 3(3-0-6)
Special Topics in Mathematics Education
Fiefiemiifedasiuatinmaasinmiimaodud
sl dolsifidlomideatumeAnu o lundngasil
Topics of special interest in areas of mathematics
education not included in regular courses
0201 413 mBeneidedaudiadu 3(3-0-6)
Introduction to Complex Analysis
0201 215 WAAANH 3
0201 215 Calculus 3
aniifnsdmdeton ayius Norduwline 15vus

A a
N E)‘Irl:l?lﬁlﬂﬂi’l eI

Prerequisite

aunINMAs o unsiuands masasgy
Properties of complex numbers, derivatives, analytic
functions, integrals, power series, residue theorem, conformal

mappings

0201 415 vawaladl 3(3-0-6)
Topology
4' a a z L4
Laauvlwammm ;0201 313 YIEIWEJI&EIL&JFN@]%
Prerequisite 0201 313 Introduction to Topology

ﬂ%@ﬁﬁwawﬂa@ﬁﬂﬂ snnudougu U3 eiae Hagm
Faales rridenlsoems ﬂ‘%qﬁﬁaﬂmm%@vbﬁ Feanalnin
amuganlsafaien 1RnAidenavelatinssiy UsnRBeszasma
sty nuunluanlu-husSanasd

General topological spaces, homeomorphism,
subspaces, connected products, local connectedness, arcwise
connected spaces, homotopic paths, single connectedness,
compact topological spaces, compact metric spaces,
Bolzano-Weierstrass theorem
0201 421 WIATRAWINGTTH 2 3(3-0-6)
Abstract Algebra 2
0201 321 WEATAWINGITH 1
0201 321 Abstract Algebra 1
numungd 5o weelad ledalvajge uarlafamme

Sauluvasmein

Prerequisite

lawnladasmédny Tammvasmauendlsznolfathaden way
lawnunngada

Review of groups, rings and fields, maximal ideals
and prime ideals, principal ideal domain, unique factorizable

domains and Euclidean domains

= |

0201 424 WIATAAFINAYATIH 3(3-0-6)
Elementary Universal Algebra
donlozasmein : 0201 321 Ranslawasssy 1
Prerequisite 0201 321 Abstract Algebra 1
LLmﬁ@ﬁugm faanitumsdiudangy waganu
Foaleming NPT LATENNTIY HAGIATITS UATHAGTATTY
toy wart dulsd wasmaifiumsvaswan wndnwel uagnlsd
Basic concepts, closure operators and Galois’s
connections, homomorphism, and isomorphism, direct products
and subdirect products, terms trees and term operations,

identities and varieties

ngaimasiamaaiyszana

0201 244 AsiacFAIMsEMTasd 3(3-0-6)

Introduction to Financial Mathematics

paniduatheheuasaanidenudu Gunene AR
flagthuazsad uawman SanHaRUIUAINMIANH ANAIAY
Fuenenants enssstnuiaemdinaula mathzendatiaenans
Tumsuftleymmanativ

Simple interest and compound interest, annuities,
present value and future value yield rates, probability, expected
value, invariance and decision, applied mathematics in financial
problem
0201 245 mfmmam%ﬁm%’nLﬁsasgmamétémﬁu 3(3-0-6)

Introduction to Mathematics for Economic

e wasiaridu wrisnduazimasiiuung auiutans
o matsegndlindiasnanslumsiensimmassugenans

Sets and functions, matrices and determinant,
derivative of function, application of mathematics in analysis of
economic problems
0201 341 AGLAAEASANTABMY 3(3-0-6)
Computational Mathematics
Fowlawasmedn : 0201 221 RLELT)
Prerequisite 0201 221 Discrete Mathematics

SynacluaEmaiugemondiaenaes i TEmeRgad
nuaraNEE Widu AnwiAsrfusauuusnd hensal
1sn@ M snduazuo shisnd wiasins @ mauasisll
Frve ieansinssezaia mw e Sunuazealmsnamung

A WT0IINITIASE
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Mathematical notation and techniques, such as
techniques of proof set and relations etc., regular sets, regular
grammar, regular and non-regular languages, deterministic and
non-deterministic machine, finite state machine, context-free
languages and pushdown automata, touring machines
0201 346

Fadiarmdniiszana 3(3-0-6)

Methods of Applied Mathematics

Gowlavasmedn ¢ 0201243 sumsBeaniusidasdiu
Prerequisite 0201 243 Introduction to

Differential Equations

Lmemﬁ@ﬁuﬁm M3 wauasmsLszynarens
Aemeinnmesusrneutasas uediaenansszynd man
BULUARDIILTIUENE ﬂmﬁﬂiymLLasa%mmﬁ:mﬁuﬂzymma
Inenenaas

Basic concepts, methods, results and applications of
vector analysis and Laplace transforms in applied mathematics,
modern approaches to modeling, solving and interpreting
scientific problems
0201 347 ﬁmummiviaLﬁuuazmiﬂizqnﬁ 3(3-0-6)
Linear Programming and Applications
Gonlovesmein ¢ 0201 225 RuasianBaidu 1
Prerequisite 0201 225 Linear Algebra 1

ﬁuiwmaﬂﬁmmﬂm%ﬁmﬁuﬁmu@mit%ﬁu oy
AvuamsBadu manmwamaelagsnnruayisBumnand nnze
i MaLszgnemosrimuam o

Mathematical foundation for linear programming,
linear programming problems, solving linear programming by
graph and simplex method, duality, application of linear
programming
0201 348 LmaqﬁamaamiLuﬂiﬁmﬁaaﬁu 3(3-0-6)
Introduction to Calculus of Variations
Gonlovasmein : 0201 216 uARRA 4
Prerequisite 0201 216 Calculus 4

sluvienizaamautiarin ferdurta maudsrmasilatdu
ﬁaﬁ%uayjﬁuﬂﬁ%ﬁwﬁaﬁmﬂi miLmiﬁmaqﬂaﬁﬁuﬁaﬁﬁuag'ﬁu
Farfiulainmuen n ilarfiu mudsrusaaoSHutafiauae oo
vaneshuLls e butlmnsudsiuldun S3nasheduszaasany
wwes 3559 wasuaulnlsie

Concepts of variations, functional, variation of
functional depending on function of one variable, variation of
functional depending on n unknown functions, variation of
functional depending on function of several variables, direct
method in variational problems such as Euler’s finite difference
method, Ritz method and Kantorovich method
0201 441 egiaenaadifeinineniaodu 3(3-0-6)
Introduction to Biological Mathematics
Fowluwesedm : 0201243 aamﬂ%\w%ﬁuﬁﬁaaé’u
Prerequisite 0201 243 Introduction to
Differential Equations

unawasRLiiag memm%wvgﬁuﬂﬁawﬁ”u
shuuudentiaenaasiyauay Fuuudsndaenaniadaslms
F73men gEnga Wiesmw maUseyndldainenaas lumslieng
Thymenudvinen

Introduction to difference and differential equations,
discrete and continuous models in biology, equilibrium point,
stability, application of mathematics in biological problems
0201 443 LL‘lJ'iJﬁ']aad‘(l’Nﬂiﬁﬁﬁ’lﬂ@% 3(2-2-5)
Mathematical Modeling

dowleasmiedn : 0201 243 samsiBeauwus
viasdn
Prerequisite 0201 243 Introduction to

Differential Equations

mim(ﬁaLmuﬁzymLL‘U‘uLﬁu‘wmHLLawiaLﬁaﬁa‘lﬁwmﬂ
Teywnshae fifiotusda Lﬁaﬂﬂﬂzjmiﬁ%mﬁa wdsediaenans lae
Lﬁ%mﬂﬁﬂﬁ%ﬁﬁuém%ﬂﬁ%ﬁﬁ’l wuDkarm s luEs
wanden B ineuagEu mﬂﬁﬂﬂﬂﬂzjmwmwzﬂmﬁqmmmmﬁm
MIMHARALERTIENNTOUTNTA FunIBsRTaiiauayaNn1TIze
ot

Identify a discrete problem and continuous problem
from the real world problems into a well formulated mathematical
model by emphasizing in basic techniques for a model
formulation and a model analysis in environment, biology and
others, optimization technique and solution solving technique
for integral equations, algebra equations and differential

equations
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0201 445 nﬁuw\'wmmzauﬁqmﬁmﬁu 3(3-0-6)
Introduction to Optimization

0201 225 NasiMLTau 1
0201 225 Linear Algebra 1

mamewsnETigaeaierduatisiiuls memehmang

P a
b auvlwaasw eI

Prerequisite

A o o 1o o o ad o o
Wﬁ@’ﬂ@ﬂﬂdﬂ’ﬁ%‘lﬂmHGI’JLLUiI@EJ\LNNNa%\l“UUGﬂU LLﬁzNNa%\ILﬁJUJWU
noiussmaiamauition luivuadadu shathaiymmemen
WA TIgALazMILsTNG

Single-variable optimization, multi-variable
optimization without constraints, multi-variable optimization
with constraints, theory and techniques in linear programming,
examples in optimization problems and applications

a ad J L4 Z L4

0201 446 STHUYUIDNAMNDUALILDIAY 3(3-0-6)

Introduction to Finite Difference Method

Gowloasmedn : 0201243 smsiBeansiufitinsdin
Prerequisite 0201 243 Introduction to

Differential Equations

whfeRug sl AiwasheSuny wwdeitnils
%mt,asmﬁmﬁ%‘wma%uﬁm%fuamm%&mgﬁuﬁmﬁ@ UUIRATDY
whesmwaasszianAnarmsdunzsniusaunisdeouiutansy
suflonAinamedunzdmsuannsidsayiustosdamnlom
sufuAiwassiunzdmsuanmaidsayiustaeidslamaslum
sufloAfnasiunzdmiuanmsdeeuiustendndd warms
Uszgndl

Basic concepts of finite difference method, one-step
and multi-step methods for ordinary differential equations,
stability concepts of finite difference method for ordinary
differential equations, finite difference methods for parabolic
partial differential equations, finite difference methods for
hyperbolic partial differential equations, finite difference methods
for elliptic partial differential equations, applications
0201 447 sufeniimninsuazifosin 3(3-0-6)
Introduction to Finite Element Method
donlovasmein 0201243 aamnﬁaawﬁuﬁﬁaaé’u
Prerequisite : 0201 243 Introduction to

Differential Equations

uhfeugraslu s insuns mastieams
suduuAtaangndunslaedtass massesumssduuisandn
FugeloeAsmautsrin maseanmassdaisasnindueslaeis
mstarhnsinesandns Hasduszannen g sendn memn
SintiEshmauuann nsdssenautinmasuds mavszynd

fuwaenaaszasia

= |

Basic concepts of finite element methods, formulation
of finite element methods by directed methods, formulation of
finite element methods by variation methods, formulation of finite
element methods by weighted residual methods, element
interpolation functions, numerical integration on elements,
applications to solid, applications to fluid dynamics
0201 449 ﬁ'a‘z‘faLémﬁtﬁm’mﬂaimﬁ'\améﬂizqnﬁ 3(3-0-6)

Special Topics in Mathematics Education

deRiesiiiedasundarnaeilayndidaiu
sula delaifilamideniumeingu  ludngasil

Topics of special interest in areas of applied

mathematics not included in regular courses

nFATHAR
0201 252 38msmedia 2 3(2-2-5)

Statistical Methods 2

Goulovesnein ¢ 0201 251 Smemaesdia 1 via
0201 253 AN TuIaLRG
st

Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
mﬁmi’lxﬁ@’ﬂ&lLLﬂi‘iJTJ%W\NL(?\ IR N MINA L
meangdainduazmamasauenuiiudastlaammeasoudae
lamdsaes Myl nginaneudaduntaneuaranduius 556
Sanfimasdmiulszans 1 uaz 2 ngw awmmmﬁaﬁma‘ﬂ
st uarmadiemeidasalanlilsunsidiSagumastia
One-way and two-way analysis of variance, Goodness
of fit and independence test by chi-square, simple linear
regression and correlation analysis, non-parametric statistical
method, basic of time series, index numbers and data analysis

by using statistical package

0201 351 AELAEAGRAEAS 1 3(3-0-6)
Mathematical Statistics 1
Gonlavasnede : 0201 251 Famameadia 1 ve
0201 253 Anaiaziduuasaia
Fasdn
Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
o ! 3 ! [ 3% 1 [
frudsgn mIuanuasasiiuLsgy Nanduananhasin
MIUANLAITINUALMTUANLUAINHNIDY MMARI ANNLLUIUIU
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Tsmduasilaifunamifialusmdaasinudsga mauwanuasuuus)
Goula miLmnLmﬂumﬁmﬁiéjmﬁ@w\bieiaLﬁm uaseiaiiias mauag
?J@ﬂ@%LLﬂi?j'N‘ﬁﬁ@bLN@iaLﬁaﬂLLaw}'aLﬁaﬂ wefieuuuilsifunaridie
Tausoudt miuﬁmLmsﬂaqﬂ@ﬁﬁuﬁ‘lﬁmﬂﬁaaa'mjm

Random variable, random variable distribution,
probability function, joint and marginal distribution, expected
value, variance, moments and moments generating function,
conditional distribution, discrete and continuous random
variable, transformation of random variables, moment generating
function technique, sampling distribution
0201 352 AAERGAMEAS 2 3(3-0-6)
Mathematical Statistics 2
donlovasnede : 0201 351 aslasdamans 1
Prerequisite 0201 351 Mathematical
Statistics 1

MIUTTANUFILLILAR analiowdes anunaduam
ananaifiseiuszanmi sawdsuasiienaulalrudga
Frdazanuiifiszininingega ddssnmiidauais
mmmmmmﬁ‘auﬁwﬁaaawﬁfﬁqm Flusud FBomzhazfugege
MAYARMSULLIE MUszanaiuLLEa wndaifenfumsmagey
Aundgumaata WA MAFRULLLIS - RS AN T &S
NGL] me@ﬁ@uﬁﬁéwmami‘w@aau@qq@LL‘UULaﬂg‘ﬂ LULaERL
Somamnmzihazin memumﬁ@uém

Point estimations, unbiasness, consistency,
sufficiency, minimum variance unbiased estimator, most
efficiency estimator, minimum mean square error estimator,
moment, maximum likelihood and Bayes’s method, interval
estimation, concept of hypothesis testing, Neyman - Pearson
Lemma and the MP test, uniformly most powerful test, the

likelihood ratio test and others test

0201 353 3Bmsiiancaeeng 3(3-0-6)
Sampling Methods
Wanlovasneden : 0201 251 H3msmesda 1 wae
0201 253 anshasiuiacada
-
Wiaean
Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
wnAauazslumivasmaguineths ngashathauy
¥ 1 (=] © 2 a 3 A 1% 1
Tdamsiaziin wazlilfunfauassslonisasmeidandiodie
msdenéhathdleslfemuhanduaslldonmhaniin dusau

maamaﬁwmaﬁwéﬁaa‘w MIBDNLUUFDUNN ﬂ’JWNﬂﬁW@Lﬂéa%ﬁ
Reanmaidensnatouas lsiiinanmsgasnatne 3maidan
fhadnasmataznamading s nadandaeegauuiig
rdendhechwuuiissuy Fnmdendhathauuisun®
msgﬁaﬂcﬁaaH'NLm‘umjumemﬁaﬂéhaahwma%umau

Basic concept and advantages of sampling, probability
and non-probability sampling, step for sample survey, design of
questionnaire, sampling and non-sampling error, sampling
methods and estimation sample size, simple random sampling,
systematic sampling, stratified sampling, cluster sampling and
multi-stage sampling
0201 354 ﬂ’l‘i'im‘ﬂﬁfm’]iﬂ@mﬂﬂ 3(2-2-5)
Regression Analysis
0201 252 35MSN9EDG 2
0201 252 Statistical Methods 2

donlvvesein

Prerequisite

mIlmzineneneushshEuazmgns laumamen
e missasiasiige mananesdadmaslidaduloy
ABurAnduadiinatuivangan MaAenaNmIRTgR mAAeTIon
mananaslunsdiid Ul oy EIQIMIN NIIATINFAUAIN
AmeLAABY msenziamdniutuarmsilsunsuausagy
MeaER M ginEnanay

Analysis of simple and multiple regression, estimator
based on least square method, analysis of linear and non-linear
regression based on matrix approach and others, selection of
the best regression equation, regression analysis of qualitative
data, error checking, correlation analysis and using statistical
packages for regression analysis
0201 361 shGeNaaS iBswniimas 3(2-2-5)
Non-parametric Statistics
0201 252 35MN DA 2
0201 252 Statistical Methods 2

donlavasein

Prerequisite

LLmﬁmﬁugmm psaddlaBemniiees anasia
manaseuMILaUaing miawmmﬁi iU umhiaamita
Useans @0 lsenawansnnn s lunsdiiuBase uas g
FumAemeienadriuiuarmmasausta Wdanniiasene
TusunsudiSagy

Basic concept of non-parametric statistics,
measurement scales, goodness of fit test, inferences concerning
location of one, two or more independent and related populations,
correlation analysis and analysis of non-parametric statistics by

statistical packages
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0201 362 inAfiamawennsal 3(2-2-5)
Forecasting Technique
dewlavasnedn : 0201 252 SEnmesdi 2
Prerequisite 0201 252 Statistical Methods 2
mm%ﬁmﬁmﬁimﬁumiwmﬂitﬁ suflenABwennsal
m‘iwmmaiau,ﬂwna%aaumm NALULAMERA mTNMﬂiZ‘lﬂﬂH
limAenginmsneney nennsailaenmusuliizey manennsal
lowAgaasfan-laufiud nisldlsunsuduiagunsatiauay
matszyndldidayaads
Introduction to forecasting, forecasting methodology:
classical time series, time series regression, exponential
smoothing, Box-Jenkins, practical with statistical package and
theirs applications
0201 363 MTAIWANABNN 3(2-2-5)

Quality Control

doulavesnedn 0201 251 SFmsmesEia 1 vde
0201 253 ANaAITwLAL ARG
fosdu

Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
Lmew345@L‘ﬁ”a\ﬁ@?uuazﬂiﬂwﬁﬁnaamimu@quww
ﬂﬁaLLa3@mmm3Lﬂuw‘g‘/ugmﬁm%umimuqmﬂmmw AR
ATLIAN QAN TWLLILIGIN) ﬂﬁﬂmLLijNﬁ’JaﬂNL%ﬂL@;m Faguag
WO Lqumiq'uﬁaaa'mﬁlamiaam%u WHUNTSEIANSUNARITONT
mﬁmimmﬁ@uﬁama@%H‘i%@a@ﬂiimmmwém MILDNIY
AuAMIINAAR M lEMTEaID g uaLiaE My STUY
naIugaEmnaINilagiu W%a&l‘%ﬂﬂWiﬂiSQNGﬂ%LLNMQWQUQN
wnehenlaeldsunsngisagy
Basic concept and useful of quality control, basic
statistics and probability for quality control, type of quality
control chart, single, double and multiple sampling plan, sampling
plan for acceptance, lot by lot with Dodge’s AOQL plans and
others, acceptant sampling plan by double and multiple
sampling, standard industry system and applied control chart

by using statistical packages

0201 364 ﬂ’]‘i%kﬂi'l%ﬁﬂ'ﬂ&ltéw 3(2-2-5)
Risk Analysis
Wewlamasnedn ;0201 252 Sanvemesdi 2
Prerequisite 0201 252 Statistical Methods 2

M UUNAAIEES ‘i‘ﬁmﬁmmmﬁm myAeTAT
B I Th TR ms ddoyasnmennant
mm%aﬂuamm 1% SﬂWii%ﬂiﬁﬁﬂHﬂHﬂWiWW%Wﬁﬂﬂb‘
mi‘imezﬁmmﬁmmmﬁﬁ@

Risk classification, risk identification methods,
quantitative and qualitative analysis, and risk mapping. Using
data for forecasting future risks and case studies for developing

practical risk analysis skills

0201 374 ilszansenans 3(3-0-6)
Demography
dowleessedn ;0201 251 S3msmaeadia 1 vie
0201 253 ANsAzITuLAaER
s
Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics

minmdesduienfussnnenses unasdoyams
Uaeanng -ﬂ”aﬁ@wwm@hﬂﬁﬁmﬂuﬂizmm Myl mesﬁﬁmé]’maq
Fogamatseanns mafianadoya lessaiouazasdisznauaas
Usznns mytauarmadiaszinmziaiyiug Nsagammuas
TN misﬁwaﬁuﬁaguiu,azmimzmmﬁ’mamizmﬂi maliams
UIUaNUMIUATMIMAALUNNLIZINT ‘HIHUW LAZUNUARIYY
ﬁ?%ﬂi%‘mﬂiﬂmﬂ‘iﬁjmﬂ WaTMIITeNILsEng

Basic concept of demography, source of population
data, error of population census, elementary analysis of
population data, data interpretations, population structure and
composition, measurement and analysis of fertility, mortality
and life table, migration and population distribution, population
estimation and projection, national plan and policy on population
and research of population
0201 375 Iﬂstmwéw@agﬂmeaﬁﬁ 3(0-6-3)
Statistical Packages
Gowleassedn ;0201 252 Fmsmenda 2
Prerequisite 0201 252 Statistical Methods 2

msWlsunsudiSagumesia wnsiensideys 1w
SPSS, SAS, Minitab uatue|

Using statistical packages for analysis of data such

as SPSS, SAS, Minitab, etc
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0201 451 N192NLUUNITNARDY 3(2-2-5)
Experimental Designs
0201 252 35MNeada 2

0201 252 Statistical Methods 2

dowlavasnein

Prerequisite

LL%’J@’NN@?@%%;?W%“B@GHW?@ BNBULUNIINARD
MIDBNULLFNANY D! MsaenuULEN LS AFAY ol Msaa N
nAusues nmesenuuuufon isysel manesasuuLead
g8 MIveaaLLUETIMAaR Mswieufieunem waemslnsish
ANNLLTUTIUIN

Basic concept of experimental designs, completely
randomized design, randomized complete block design, Latin
square design, randomized incomplete blocks design, factorial
experiment, split plot experiment, multiple comparison and
analysis of covariance
0201 460 ﬂ’li’?Lﬂi’]ﬁ;‘V]a’lﬂé]"éLLﬂi 3(2-2-5)

Multivariate Analysis

Wanlovasnedan ;0201 252 FansmesHia 2 uay
0201 351 AAFARMFAS 1
Prerequisite 0201 252 Statistical Methods

2 and 0201 351 Mathematical
Statistics 1
MUV Lmemﬁ@ﬁuﬁmﬂmmﬁ e
dauLls MIuanuALULNGEaEGILS miawmﬁmﬁummﬁa
el Ml e NNULTLT I Bdals Ml nsiaed
Usenaundn madeneniiady mylemsiaaasiumd My neh
madengx MIdeTEidume madensiandaiusueuluiina
uazmalemeitayalaelHlusunsadSagmeaia
Matrix revision, basic concept of multivariate analysis,
multivariate normal distribution, inference about multivariate
mean, multivariate analysis of variance, principal component
analysis, factor analysis, discriminant analysis, cluster analysis,
path analysis, canonical correlation analysis and data analysis
by using statistical packages
0201 461 MSIRLAWAWN 3(2-2-5)
Operations Research
0201 225 RrasiaFads 1
0201 225 Linear Algebra 1

4 o
Wanluvasnedn -
Prerequisite
Tassadnarshulsdadiaenans mamaaauag

a & ad ada 6 a fan A
melUsunssidsduleAsnnn Faumand mefleanSifiGuauay

A , o N 6 a

A T mMITndalasMInETTNG MINATIEANBNU N BN

a 3 o aa

LLatmi’JL@iwwﬁaéﬁﬁi@ﬂﬂﬂﬂmimmL%QE‘]J‘WNGE‘!W

Structure and mathematical variables, linear
programming in case of graphical method, simplex method,
artificial and others techniques, transportation and assignment
problems, network flows, games theory and data analysis by
using statistical packages
0201 463 ngufANaaziin 3(3-0-6)
Probability Theory

donleasmedn : 0201 114 unapds 2 was
0201 351 ATAFAAAENS 1
Prerequisite 0201 114 Calculus 2 and 0201 351

Mathematical Statistics 1

ﬂﬁLL’“ﬂﬂLLQO@’NN%WQzLﬂWHaG‘ﬁ’JLL‘]JiEjISJ MITEEANEA]
MINN MIuaniastiegg ﬂWiLLQT‘ILLQOLaﬂE‘U mM3tanuasdn@ ms
LN BAILLNANNT ﬂﬁLLQﬂLLQﬂﬂﬁTﬁx‘iﬁaﬂ MILLANLAILLG ASNIT
LANLASULLY | VIO EAN I@Eﬁﬂmﬁdmi@:L%WﬂIWLLﬂﬂaﬂ N3
wrdanann uasieiurarifinlusud

Probability distribution: binomial, poisson, uniform,
normal, gamma, chi-square, beta and other distributions, limits
theorems :Stochastic convergence, law of large numbers and
moment generating functions
0201 465 MaGAAUlaMIEER 3(3-0-6)

Statistical Decisions

donlazasmein : 0201 251 msveada 1 vde
0201 253 ANaaITwLAL ARG
fasdu

Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
vdnmIzasmadindulamssiia mliemeinadiadula
meldammnmoifwieuussliuivon madereinssegulalay
Tonuhasfuasvouivaad mmsvﬁﬂm"mﬁushﬁwmzﬁmﬁqm
madiedulalaeldnuiorsolstlominasmouiinad madiadula
JﬂHiﬁﬁﬂnﬂﬁﬁi‘ﬁ‘ﬂﬁUﬂﬁLWﬂLLQQ@’JWN%WSL‘]EJ% LLﬂb‘ﬂﬁ%LﬂiW‘V‘i
ﬁn;mﬁﬁwma%u@au
Principles of statistical decisions, analysis of decisions
under certainty and uncertainty, analysis of decision by
probabilities and Baye’s theorem, optimize criterion for decisions,
decision analysis by utility and games theory, decision analysis
under state of nature with known probability distribution and

analysis of multi-stage problems
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0201476 asiaenansnTSIn 3(3-0-6)

Financial Mathematics

Someanidle Sameanidemudu dauan ORI N ST
mana gam@uswmel mdeneidmdszneurasened
uasunng e mykemeidniu TnaldEmeme
AflaERILALETA

Interest rate, compound interest rate, discounting,
time value of money, value of annuities, analysis of annuity

component, stock and bonds, amortization, financial analysis by

mathematical and statistical methods

0201 477 M591A8Y 3(2-2-5)
Simulation
dawlusesmeden : 1204 102 Sunewituacmsud
Hyndwsinenmsasaiainas
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

M IR0 G haBsUULRBIEEDS SuLaRd
wulsistaifios dauuy Swssmoudanila msseendialnuasin
YNEHuMAEWALITLLRRMAINES MIa s aYEN AL LTEN
MIATRFALANINYNI BITAIFIULAIADI UaENIdAIRY
msldsunssuaellsunsngnisagy

Simulation of model, continuous, discrete and
Monte Carlo simulation model, application stochastic process,
queuing theory and inventory system, random number and
random variable generation, validation of simulation model and
simulation data by programming and software
0201 478 AEiAAMFAsUsEUTIR 3(3-0-6)

Life Insurance Mathematics

Ltuaﬁﬁﬁugwuﬂmmiﬂisﬁu%%m amanhandwinedu
MTNNTUE el mi@ﬁmméwizﬁu%‘imqumm Ruda
It

Basic concept of lift insurance, basic probability,
mortality table, annuity, life insurance premiums computations,
reserved and premiums
0201 479 eElALAsHgAERT 3(3-0-6)

Mathematical Economics

neEngdnTsmesL3ln noufvesnienan meld
Iﬂidﬁ%ﬁmaamamLLaxm{L%m@ﬁ@mqﬂrﬁmmﬁmﬂuﬂmﬁﬁmw
MaEgenEas

Theory of consumer behavior, theory of production
unit under market structure and usage of mathematical

technique to solved economic problems

NFaATIFINTINYAF UM

0201 381 m‘mamem:mﬂqumiwﬁm 3(3-0-6)

Production Planning and Control

‘ib“].l‘].lﬂWi’JNLLN%LLﬂSﬂTiﬂ’JUQNﬂTﬁNa@ Waiamg
Wenn3at MIvAN 13 TenAInAS mﬁmesﬁﬁu‘numﬁw”lﬂﬁami
daAula MadadduuaLMTIMIHAS MImuUgNMIHER Wadle
ﬁsﬁﬂwﬂuﬂﬁmLquLLasmmumiwam

Production planning and control system, forecasting
techniques, inventory management, cost and profitability
analysis for decision making, production scheduling, production
control, modern technique in production planning and control
0201 384 mMsiamsladadia 3(3-0-6)

Logistic Management

mﬁ@mﬂﬁﬁ@qﬂmu%uﬁu mahlaumnmuazenadiy
g0aladnin masemmnennamanan malssnadddie mMILTT
fiouth adafuiesathamsmusauazmsnszaefue duumstus
WarMInIE AU AnNEInIn M Aeneitiymladsda

Introduction to supply chain, understanding of roles
and importance of logistics, production resource procurement,
order processing; packaging; warehouse; transportation and
distribution network; transportation and distribution cost, ability
to analyze logistic problems
0201 385 MsIAMSNISHAARAZNISULANS 3(3-0-6)

Production and Operations Management

mﬁ@mimswﬁmLm&miﬂﬁﬁami%mmzm NIHEG
WLV R MITIURUANINGRIMTTEG MIsamaTaaaings
ﬂTiﬁﬂHﬂﬂ?iﬁNWHLLaSﬂﬁ’?@NﬂfﬂiﬁN?% MIVATNTNMINES
walulangn uuUdaaIMINUHUMIHER

Introduction to production and operation

management, just-in-time production, materials requirement
planning, materials and inventory management, work study and
work measurement, production scheduling, group technology,

production planning models
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0201 386 wuvdiraasmsdindulameldvmenginosd 3(3-06)
Multi-Criterion Decision Models
madindulameldvanengnast npumemeeiuas

whifia nMaruaemadAyzasaya wnsaamaseduladed

Saqussasanasne wuudassmadieduladiofinginomiamy

UGIEREN
Multiple criteria decision making, theoretical

foundations and concepts, determining the importance of data,

multi-objective decision models, multi-attribute decision models

naaimaeaianes
1204 104 wdnMsllsunsamexRaaRs 3(2-2°5)

Principles of Computer Programming

Wanlvvasedn : 1204 102 Fumenituaznisud
Hndwininenmsaeaiainas
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

ﬂﬁ@&l%Iﬂ‘jLLﬂiNﬂaNﬁ’l ma%ﬁwmmﬁ IMINZEN ML

ehdiagn nrusnIng Toam ose woerhimes Waridu anSawasuay
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Computer programming with suitable computer

language, input, output, array, pointer, function, structure, union,

reading from file and writing to file

1204 202 iwuﬁlamiﬁauﬂauazm?mhslﬂau'ﬁqma% 3(2-2-5)

Data Communication Systems

and Computer Network
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Introduction to computer networks, computer
communication, Seven-layer OSI model (both conceptual and
practical aspects), layered architecture, physical protocols and
media, data link protocols, Local Area Network (LAN) protocols,

Wide Area Network (WAN) protocols, details of the Internet

protocol, introduction to wireless network, TCP/IP model, routing
protocols, transport protocols, congestion control mechanism,
error control mechanism, application protocols (HTTP, SMTP,
DNS, FTP, SNMP, TFTP, etc.), practical laboratories on
commercial network devices and open source software

1204203 Tosssbredenaunziunanis 3(2-2'5)

Data Structures and Algorithms

ﬁau‘lwamsﬁm ;1204 104 Mﬁﬂﬂ’li‘[ﬂikmiﬂ
ARNWALADS
Prerequisite 1204 104 Principles of

Computer Programming
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Linear data structures, array, linked-list, stack, queue,
non-linear data structure; tree and graph, applying data structure
in application, sorting, searching, basic algorithm analysis
1204 205 wdnmslulsunsadeiog 3(2-2-5)

Object Oriented Programming

ﬁaﬂwmiw?m ;1204 104 ué’nmﬂﬂsunsu
ARRWALARS
Prerequisite 1204 104 Principles of

Computer Programming
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Object-oriented programming concepts such as
classes, objects, methods, interfaces, packages, inheritance,
encapsulation and polymorphism, API of object oriented
programming language
1204 208 NERANUULUAEMITIAMSTIUTRYA 3(2-2-5)
Database Management and Design
donlovesmein : 1204104winmslilsunsunasianed
Prerequisite 1204 104 Principles of
Computer Programming
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Fundamentals of database management system,
relational model, Entity Relationship (ER) diagram design, SQL
commands for data manipulation and essential commands for
database management, database indexing, database
normalization, techniques for database application development
1204 209 s¥UVLRURNS 3(3-0-6)

Operating Systems
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Foundation of operating systems, types of operating
systems, process scheduling, parallel programming, process
synchronization in critical section, semaphore, dead lock, file
management and resource management, direct memory, cache
memory and virtual memory
1204 308 eENRAAINTHNUALRONEN 3(2-2-5)

Computer Graphics and Multimedia
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Introduction to computer graphics and applications,
graphics components and software utilities, 2D graphics and 3D
graphics, graphics package and openGL programming, sound
and video editing
1204 311 maWew lsunsyszend 3(2-2-5)

Application Program Development

Gau‘lmwaasw"sm 1 1204 208 NM1F2ANLUULLAY
nsdamsgudays
Prerequisite 1204 208 Database

Management and Design
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Database application development, development of

dynamic link library, connection external hardware, creating

= |

report and show report, application web development, design
web by CSS, session, XML, creating and connection web services
and web development by AJAX
1204 406 ﬂ’l‘iﬂIﬂiLLﬂ‘SNﬂaNﬁ'& ma% 3(3-0-6)
Computer Programming Language
L‘e"au‘lmlaaiw%m : 1204 104 wé'nmsiﬂsuniuﬂauﬁzma%
Prerequisite 1204 104 Principles of Computer
Programming
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The structure and organization of programming
languages including language processors, syntax, data types,
sequence control, subprogram control, and storage management,
implementation techniques of each language feature, the study
and comparison of major programming paradigms
1204 407 IﬂiLLﬂiNﬂW‘iﬂ Lkaat‘ﬂuﬂﬁ 3(2-2-5)
Assembly Language Programming
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Introduction to assembly language, FLAGS Register,
flow control instructions, logic shift and rotate instructions, stack,
procedures, multiplication, arrays and addressing, String
instructions, text display and keyboard programming, BIOS and
DOS interrupts and graphics control
1204 410 nsllsunsuderiaidmivinenanaas  3(2-2:5)

Visual Programming for Science

Ganlvvasedn : 1204 102 Tumewituaznisud
dyndmduinginis
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science
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Principal techniques for visual programming
development, components of visual programming, codes and
forms, control objects, a foundation of programming, database
programming

2.2.3 S indszaumaniiae/sunadn
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0201 495 lasssuiifamendiamans 1 1(0-2-1)

Senior project in Mathematics 1
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Prerequisite Registered core courses not

less than 27 credits
neAnsntussdenierianlandasramaidlag
ﬁnaﬂmwu
A study of problem and selected interesting topic and
present project proposal
020149 lasseufifameadiamsns 2 2(0-4-2)
Senior project in Mathematics 2

Wanlovasnedan ;0201495 lassodidamenginaang 1

34

Prerequisite 0201 495 Senior project in
Mathematics 1
m‘i@ﬁLﬁmﬁﬁﬂmamu@mLﬁﬂmﬂmwH?m 0201 495
Tessufidmmsndiaenams 1 menuatiusaysaluaeaout s
Aenfulasenmain
Conducting the project accordance with the project
proposal in 0201 495 Senior project in Mathematics 1, submit a

full report and give an oral presentation

0199 499 duiadnw 9(0-40-0)
Cooperative Education
matftidaulusmudsenaumsatheiszuulaaany
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AMNUUILNAUMT LACAAALTING
A systematic provision of work-based learning in the

work place for students with the cooperation between the

university and the work places to allow the students to develop
both academic and work-related skills in the work place. This
procedure will help the students in self-development in terms of
systematic thinking, observation, decision making, analytical
and evaluation skills. Also it will result in high quality graduates

who are most suitable for the work places and labor market
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MBI : Bachelor of Science Program in Statistics

FoulSgyRarananim
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mi:ﬂé’dﬂm:r (%at,ﬁsq) : Bachelor of Science (Statistics)
(@atln) B.Sc. (Statistics)
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1. wsnedmdnwiily 30 wWIene 30 wwIEne
2. UNIOITUANIL 95 wuIEia 95 wuIEia
2.1 NRNITMNY 24 whefe 24 whee
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1. wnedndnsinly laitannd
2. VNIOATUANIE laitaendn

2.1 ngaimunu Muue e

0201 113

0201 114

0201 216

0202 103

0202 193

0203 110

0203 191

0204 104

0204 194

0204 384

22 ngu3zuen

UARQAE 1

Calculus 1

UARGNE 2

Calculus 2

UARQAE 3

Calculus 3

HANIAA 1

Principles of Chemistry 1

dtiEmananed 1

Principles of Chemistry Laboratory 1

inen 1

Biology 1
URtAMaTINen 1
Biology Laboratory 1
andaagm
Fundamental Physics

awva an 6
dUGAMINENSyag s

Fundamental Physics Laboratory

eiamgenEaSNAIL

Energy Economics

laitaundn

30 wEfa

95 yEfa

24 weia

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)

71 wikEia

221 Srugidzien muuelmzen 16 wiefa

0201 221

0201 131

0299 202

0299 203

1204 102

1204 104

FaadinGaduinsiu
Elementary Linear Algebra
HANATIAFMARS

Principles of Mathematics
mmdsnaEimUAnenenaes 1
English for Science 1
mmdsnaEimsUAinenenaes 2
English for Science 2
%umau‘i%tmamﬂﬁﬂmw

FwstAnemananiasas

Algorithm and Problem Solving

for Computer Science

wanMIlsunsnaeNimes

Principles of Computer Programming

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(2-2-5)

3(2-2-5)

2.2.2 AanUeAY
fwduldsunsuung laitaund1 34 wiaefia
dwdvldsunsusviadne  Taiteendy 40 wiieiia

0201 2561 ABMemestia 1 3(2-2-5)
Statistical Methods 1

0201 262 ABMaMEia 2 3(2-2-5)
Statistical Methods 2

0201 351 ediAFDRAFNETS 1 3(3-0-6)
Mathematical Statistics 1

0201 352 AdlaFDRANERS 2 3(3-0-6)
Mathematical Statistics 2

0201 383 ABnatdandhaeng 3(2-2-5)
Sampling Methods

0201 354 MTUATIBAMINADLY 3(2-2-5)
Regression Analysis

0201362 WiARAMTNENNTN; 3(2-2-6)
Forecasting Techniques

0201376 Anenszileninide 3(2-2-5)
Research Methodology

0201 451 MIDBNULLNINAGDY 3(2-2-5)

Experimental Designs
0201 452 &NNWIIEDA 1(0-2-1)
Seminar in Statistics
0201 453* lossruiiiemaaiia 1 1(0-2-1)
Senior Project in Statistics 1
0201 454* lossnUiiAeMasia 2 2(0-4-2)
Senior Project in Statistics 2
0201 461 ML UARN 3(2-2-5)
Operations Research
0201 499* mtina (laituviieie) 2(0-4-2)
Student Practicum
0199 499* FMAARNN 9(0-40-0)
Cooperative Education
“mausedfiunaiiiu S vise U
wangmg Taafidoneulsunsanng iEemw 0201 453, 0201
454 ua 0201 499 Tne/lsidimaEens 0199 499 donfiFniidenEem
Tsunsuaniadinm %5au 0199 499 TaelsidioaiFemn 0201 453,
0201 454 1ag 0201 499

223 Smieniden Thiendeuneimneolud
dwiuldsunsang  aiesnd 21 widefia
IfenBevmeimannngsinetia ngsAmediaenams

ngsATIPeNRRes viangaATirnIINgAs M3 laganansa
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™ =
danduuldanngslanganits wiedandenldlunaengs 0201361 fidenam3 e Anes D
LUUOaEN H%“Eﬁ%\lﬁ Non-parametric Statistics 3(2-2-5)
dwiulsunsaawfadnwm  laitesndn 15 wmisefia 0201 363 MIAILANADANN 3(2-2-5)
THidonSeunsinanngsinegda ngsdnediaenans Quality Control
naAmaaxiaiAes viangaAmienssugasmms lagsmansnidon 0201364 MmdaTIRemaIAEs 3(2-2-5)
Geuldnngalangamit viadendeuldlunmengauuuans Risk Analysis
MeAniule 0201374 1sznnsenaas 3(3-0-6)
mjw‘maﬁa Demography
0201 261 3Bavnaatial 1 3(2-2-5) 0201375 TisunsadniSagumantia 3(0-6-3)
Statistical Methods 1 Statistical Packages
0201 262 ABMaMEia 2 3(2-2-5) 0201 455 Fdafiemasiia 3(2-2-5)
Statistical Methods 2 Special Topics in Statistics
0201351 AdiaadiAEnS 1 3(3-0-6) 0201 456 mimmmmmuﬁqw 3(2-2-5)
Mathematical Statistics 1 Optimization
0201 352 AdiaFDRANETS 2 3(3-0-6) 0201460 MIAATIAMM LIS 3(2-2-5)
Mathematical Statistics 2 Multivariate Analysis
0201 363 Apnidanshaeng 3(2-2-5) 0201 463 MoEfANNTAzu 3(3-0-6)
Sampling Methods Probability Theory
0201 354 MFUATIZIMINADEE 3(2-2-5) 0201 465 MIFAFUIANMIADR 3(3-0-6)
Regression Analysis Statistical Decisions
0201362 mATlaMInennso 3(2-2-5) 0201476 ATIAANEASMIEU 3(3-0-6)
Forecasting Techniques Financial Mathematics
0201376 Anenszileninide 3(2-2-5) 0201477 M¥41804 3(2-2-5)
Research Methodology Simulation
0201 451 NTAANULLMINORD 3(2-2-5) 0201478 edlaenaAssivudia 3(3-0-6)
Experimental Designs Life Insurance Mathematics
0201 452 HaNWIMIGDG 1(0-2-1) 0201479 TioLeTEgeEnS 3(3-0-6)
Seminar in Statistics Mathematical Economics
0201 453* lesesnufifamIatia 1 1(0-2-1) 0201480 MYAATAMIDE300 3(2-2-5)
Senior Project in Statistics 1 Survival Analysis
0201 454* lessnufifamaaiia 2 2(0-4-2) 0201481 MIAANAMScdoya 3(2-2-5)
Senior Project in Statistics 2 Data Mining Analysis
0201 461 MAREGLARO 3(2-2-5) 0201482 Fosgmmnnlninedu 3(2-2-5)
Operations Research Introduction to Big Data
0201 499* m3tinau (laituviaeiio) 2(0-4-2)
Student Practicum mju%mﬂnimmam%
0199 499* dnadinm 9(0-40-0) 0201218 adisAemsidood
Cooperative Education Introduction to Mathematical Analysis  3(3-0-6)
0201 365 MIATzidagaEngN 3(2-2-5) 0201 243 ﬁmm%aauﬁuﬁﬁmﬁu
Categorical Data Analysis Introduction to Differential Equation 3(3-0-6)
0201 357 MIMWIDMTIADR 3(2-2-5) 0201312 dhusBedoniinadi
Statistical Computing Introduction to Complex variables 3(3-0-6)
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0201314 MG alns
Introduction to Real Analysis
0201316 mPeTiBsuandodu
Introduction to Numerical Analysis
0201342 lsunsadhiSagumendinenams
Mathematical Packages
0201 346 Fpadimenamilszend
Methods of Applied Mathematics

naaimaeaiaes
1204 202 ixwﬁlamﬁagamm‘%a@ﬂm@amﬂama%
Data Communication Systems
and Computer Network
1204208 Tososodayauasiuneni
Data Structures and Algorithms
1204 208 ﬂﬁaaﬂLL‘LI‘LlLLa%miﬁ@miﬁW%%aNﬂﬂ
Database Management and Design
1201 301 SLUUEREUNFNITIOMT
Management Information Systems
1200302 madamamaluladansaune
Information Technology Management
1204 304 ﬂﬁI‘ﬂiLLﬂiNU%L’?U
Web Programming
1204410 malunsuidaienidmsiinenenaas

Visual Programming for Science

ngaATAFINTINYAFMUMS
0201380 SYLUMIAANIINUAANN
Quality Management System
0201 381 ﬂﬁ’ﬂﬁLLNHLLGEWAUQNT\W‘JN%@]
Production Planning and Control

0201 382 aa@ﬁmmmamﬁmm‘mnQ@]mwm‘m

Industrial Organization and Management

0201 383 MY AATILAEUNUUAZILISZANTA
“ANQWE“WﬂﬂiiN
Industrial Cost Analysis and Budget
0201 384 m3damsladadind
Logistics Management

0201385 MTRANIIMITHAGLAYNITAUIUMS

Production and Operation Management

0201 386 mM3diaAulameldvmengnaui

Multi-Criterion Decision Making

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)
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U9 1 madn

. . wibaefia
S¥eIM Fam
Tsunsuuné Tdsunsusuiadnu
XXXX XXX Andanvsnadnuminll 6 6
0201 113 LL@ﬁ@ﬁﬁ 1 3(3-0-6) 3(3-0-6)
Calculus 1
0201 251 ABMIMeEia 1 3(2-2-5) 3(2-2-5)
Statistical Methods 1
0203 110 Fnen 1 3(3-0-6) 3(3-0-6)
Biology 1
0203 191 UfIAMsTImen 1 1(0-2-1) 1(0-2-1)
Biology Laboratory 1
0204104 Fandaagm 3(3-0-6) 3(3-0-6)
Fundamental Physics
0204 194 URiidmsiandyagu 1(0-2-1) 1(0-2-1)
Fundamental Physics Laboratory
MW 20 20
9 1 madae
. ; wibaefia
SweIMN Faim
Tsunsuuné Tsunsusuiadnu
XXXX XXX Andanvanadnminll 10 10
0201 114 LL@ﬁ@lﬁﬁ 2 3(3-0-6) 3(3-0-6)
Calculus 2
0201 252 ABmameaiia 2 3(2-2-5) 3(2-2-5)
Statistical Methods 2
0202 103 PANLAE 1 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1
0202193 Utiamananad 1 1(0-2-1) 1(0-2-1)
Principles of Chemistry Laboratory 1
EPEY 20 20
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9 2 Mmaan
. . wbeia
S¥eIM Faim
Tsunsuund Tdsunsusuiadnu

XXXX XXX Fnidennanadnmiily 10 10

0201 221 Aynmiaidadwdoadiu 3(3-0-6) 3(3-0-6)
Elementary Linear Algebra

0201 351 aminahficnans 1 3(3-0-6) 3(3-0-6)
Mathematical Statistics 1

0299 202 mmdsnaEamUAnenenaes 1 2(2-0-4) 2(2-0-4)
English for Science 1

1204 102 Tunsiduarmsuitiyméwsuinenmnasiiaines 3(2-2-5) 3(2-2-5)
Algorithm and Problem Solving for Computer Science

T2 21 21
U9 2 amadane
. . wibefia
S¥eIM Fadm
Tdsunsuund Tdsunsusuiadnu

XXXX XXX Fnidennanadnmiily 2 2

0201 215 LLﬂa@ﬁﬁ 3 3(3-0-6) 3(3-0-6)
Calculus 3

0201 131 ninainengas 3(3-0-6) 3(3-0-6)
Principles of Mathematics

0201 352 amnandenaes 2 3(3-0-6) 3(3-0-6)
Mathematical Statistics 2

0299 203 MInSsnnEEmUANeNeEas 2 2(2-0-4) 2(2-0-4)
English for Science 2

1204 104 wanMIlsunsuaaNiIns 3(2-2-6) 3(2-2-5)
Principles of Computer Programming

XXXX XXX Anaand 4 4

598 20 20
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U9 3 Mmadn -
. ; wikaefia
SHeIM a3
Tdsunsuund Tdsunsasuiadnm
0201 353 FBmadandaens 3(2-2-5) 3(2-2-5)
Sampling Methods
0201 354 mMANTEIMIanaY 3(2-2-5) 3(2-2-5)
Regression Analysis
0201 461 MTINBA U 3(2-2-6) 3(2-2-6)
Operations Research
0204 384 Lﬂiﬁﬁmﬂ@]‘%ﬂ/\lﬁdmu 3(3-0-6) 3(3-0-6)
Energy Economics
XXXX XXX Fenien 6 6
XXXX XXX Fnianies 2 2
5 20 20
U9 3 madae
. . Weia
U™ Fa3 " N
Tsunssnd Tsunsuaniadnun
XK KKK Andenmanadnumin 2 2
0201 376 Inensuderinity 3(2-2-5) 3(2-2-6)
Research Methodology
0201 451 MIDANLULMINARDY 3(2-2-5) 3(2-2-5)
Experimental Designs
0201 362 mARAMINENNIDl 3(2-2-5) 3(2-2-5)
Forecasting Techniques
XXXX XXX Fnandan 9 9
59 20 20
a d’ a &
9 3 mamsAnwALe (maggsan)
. Ll Weia
UL Za3n N R
Tsunsuund Tdsunsusuiadnu
0201 499 matinew (Liiumiefa) 2(0-4-2) -
Student Practicum
5 2 -
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0201 452 Fuanveaia 1(0-2-1) -
Seminar in Statistics

0201 453 TossiBamastia 1 1(0-2-1) -
Senior Project in Statistics 1

0199 499 FnnadnLN - 9(0-40-0)
Cooperative Education

XXXK XXX anidan 6 -

59 8 9
U9 4 medane
. y Wi
SWIM a3 N R
Tsunssind Tsunsuawnadinun
0201 454 Tossaii@amastia 2 2(0-4-2) -
Senior Project in Statistics 2
0201 452 Fuanveaa - 1(0-2-1)
Seminar in Statistics
EYEY 2 1
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AasLILTIIM

1. wnedninsvily laitandr 30 wuaefa
2. UNINIVUANIL laitandr 95 wuaefa
litaundr 24 wiaefa

3(3-0-6)

2.1 ngNITIMAB

0201 113 WAAAA 1

Calculus 1

sdauazanadaifiosrasieriiu ouRutsaawerdn
shusifenuasnisszgneiiutuasnsszgnd

Limits and continuity of functions, derivatives of
functions of one variable and applications, integrals and
applications
0201 114 UARAAH 2 3(3-0-6)
Calculus 2
Fowlawasmedn : 0201 113 UARRAH 1
Prerequisite : 0201 113 Calculus 1

Werdunmesuds aRauazenadaifiasasioridy
vanedhs ayiuteaeuazn I szgng aynssotiug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and
applications, infinite series
0201 215 WARAAH 3 3(3-0-6)
Calculus 3
Fowlavasedn : 0201 114 uARRA 2
Prerequisite : 0201 114 Calculus 2

suiiiiniedh Usiuinaneiu awmiﬁqauﬁuﬂﬁmﬁu

Polar coordinate system, multiple integrals,
elementary differential equations
0202 103 wanLAd 1 3(3-0-6)

Principles of Chemistry 1

Tnssatonsnan USanmuensdaiug Wuseindl aatifvas
DIGINTIWNTIN UazunTuTdu angaiedl M sasuds saama
MIavany dudifaeadiniiv nse-lwd Ssazaretiines uay
mi\l‘wmwmm—mﬁ

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,

acid-base, buffer solution and titration

0202 193 Ufjiemsudniad 1 1(0-2-1)

Principles of Chemistry Laboratory 1

Wanlovassedan : 0202 103 wdnuedl 1
(@ndaundaniuld)
Prerequisite 0202 103 Principles of

Chemistry 1 or equivalence

nevesesisenndastuiiom umermaned 1 5w
anaannsilukacfiifims mﬂ%@ﬂﬂinﬁuﬁmﬂmmﬁ G
aaadiniinl mameasiivasuita FUOAAN NIO-UF F196LAE
Tmas uasmnam

Experiments designed to concord with Principles of
Chemistry 1; afety in laboratory, use of basic chemical
equipments, colligative properties, gas constant, chemical
equilibrium, acid-base, buffer solution and titration
0203 110 #¥3nen 1 3(3-0-6)

Biology 1

Tosestauaemiifivsaadrolsaalon uazgaslan
msuLnead uastifsenedlugad nssuiunms madsdingas
fefiia mauunAedidin minnsthemendnuomaHgn I
e AT MRS yIeEdiTin masuunAedidin winms
ThevaAaTHMYNIRUENTIN miwamﬁuﬁuamﬁm‘%mﬂmﬁlaﬁ%ﬁm
amdidasdufintufineine uadinenmaniiunndon

Structure and function of prokaryotic and eukaryotic
cells, cell division and chemical reaction in cell; physiological
process; regulation of body fluids; homeostasis; hormonal and
neural control of biological functions. Physiological basis of
heredity; cytoplasmic inheritance and transmission genetics in
plants, animals and man. Reproduction; evolution and
classification of living things; fundamental aspects of ecology
and environmental science
0203 191 Ufjiiansdainet 1 1(0-2-1)
Biology Laboratory 1

Wanluwasedn : 0203 110 Fodnen 1
(@nSzundaninlé)
Prerequisite 0203 110 Biology 1 or

equivalence
mmasasidanndaatiuiia eI 0203 110 F7en 1
Experiments designed to concord with 0203 110

Biology 1

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0204 104 Wandaag 3(3-0-6)

Fundamental Physics

ﬁﬁ@ﬁﬁ(ﬂ% miﬁ"ﬂuﬁm?u L?m 15N LLaZﬁﬂumﬁm% maa\l‘wa
s ihuazsnsusimen gummaenans uasiandya s

Mechanics, vibrations and waves, sound, light and
optics, fluids, electric and magnetic fields, thermodynamics, and
modern physics
0204 194 UfiGnmsHEndyag% 1(0-2-1)

Fundamental Physics Laboratory

FaulameAmiaBeuwdanin : 0204 104 Wandagms

Prerequisite or co-requisite : 0204 104 Fundamental

Physics

nvaRasTanRdRstavn LT ein 0204 104 FANS
Epai)

Experiments associated with 0204 104 Fundamental
Physics Laboratory
0204 384 LAASHEANFASWASU 3(3-0-6)

Energy Economics

LLmﬁwﬁu;ﬁxmmaamﬁ WTLAMaLATETNERS uaAIw
ﬁ@ﬁmﬁuﬁwu gamﬁuﬁmgwmmnm mTaaiBeuidioy
lassmsidaeisugenans sudameuarnnld maemsims
nowrnindau ndeanlameldansudeaazanaliuinon
MYAATILIRARNY

Basic concepts in engineering economic. Cost
concepts based on activity and quality. Time value of money.
Measuring the worth of investment comparison of alternatives.
Depreciation and income consideration. Replacement analysis.
Decision making under risk and uncertainty. Break-even point

analysis.

22 nguizen
'“;*1!1w""u§m'°mmn
0201 221 WaasiaBaidudiosdu 3(3-0-6)
Elementary Linear Algebra
sTURNNTEd I wUazYENG v PanAnniees
maulasdadunniaesiazameimsudaadadiuasneszgnd
Systems of linear equations and matrix, determinants,
vector space, linear transformations, eigenvector of linear

transformations and applications

0201 131 WANAMAMERS 3(3-0-6)

Principles of Mathematics

ATININEN 199 aNnFuRUBLasIendU stULS s
Wi singpauazmsfigarh

Logic, sets, relations and functions, real number
systems, emphasizes arguments and proof
0299 202 AdsnREAWSUINENANFRS 1 2(2-0-4)

English for Science 1

Fvimafia msldmmmdineenass masuiazama
dlaluumemadiinenenass

Technical terms, mathematics and statistics
language, reading and understanding of science journal
0299 203 MBINRuEWMSUINENENEAS 2 2(2-0-4)

English for Science 2

vowlovasmedn : 0209 202 mwdsnquduiy
nenerens 1
Prerequisite 0299 202 English for Science 1

fnvimafia maldmmvmeinenenaas mIsmuagaa
dhlaluunenaduiinenenans

Technical terms, scientific language, reading and
understanding of science journal
1204 102 %umau?%uazmiLtﬁ'ﬂsymém%u 3(2-2-5)

InmseenaLaes

Algorithm and Problem Solving for

Computer Science

Aeneitiym Jasm wazduls AR sTAR AR
UIRNY miLLﬁ@d%%@a%%%LmUiﬁﬂLﬁHN ﬂﬁLLﬂ@ﬁ%‘%@]a%ﬁ%LLﬂﬂi‘V\lé
551%1’1 Iﬂidﬂ%ﬂﬂﬂﬂm‘imﬁaﬁ (931)% ﬂﬁﬁ EJ‘HI‘ﬂiLLﬂiNI@Nﬁ%NﬂﬁﬁNW%
LL‘]JU?TIWNL%@T‘I ﬂﬁl’%EJ‘HI‘]JiLLf‘liN‘[@‘Nﬂ%Nﬂﬁ‘ﬁNW%LLUU‘ﬁW%W

Problem analysis, data and variable declaration,
explanation, pseudo code, flow chart, selection control

programming, iteration control programming
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1204 104 ﬂﬁﬂﬂ’]iiﬂitmiuﬂaﬂ‘ﬁ’) ma% 3(2-2-5)

Principles of Computer Programming

Wowlavasedn : 1204 102 Tunauuacisnisud
Hyndwmsuinenmsnaaiainasd
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

miﬁH%IﬂiLLﬂiNﬂaNﬁ’JL@a%@iﬁ EIﬂT‘MﬁImNWﬂN masy

Foya naudnsnatoya 0sd waeviaes Weldu dnsawasuas
gﬂLﬁﬂu masuazdendeyariu lid

Computer programming with suitable computer

language, input, output, array, pointer, function, structure and

union, reading from file and writing to file

g antisay

0201 251 38Msmeaia 1 3(2-2-5)

Statistical Methods 1

LLmﬁwﬁujwuaaaﬁa ahenssomn Anfiumunisdays
enihanfiumsuanuasemsahazduu idaidiosuasuuude
Wios 1% MIuanuasAws msuanuasiings msuanuasng
MSHANKANT MIuanuaslamAssas NEIANLAsEH NEHANKATEY
florduiildanndathaga MIUsvanNUAUaYMINAFRUENAGTIU
dmSuriady s uagamiveenisens 1 ngN AN
uAnehsraseinds dndmuazdnmauemaussuasenns
2 N uasmaliensideyalaglFlusunsusnisagmeatia

Basic Concept of statistics, descriptive statistics, data
collection, probability, discrete and continuous distribution such
as binomial distribution, poisson distribution, normal distribu-
tion, t distribution, chi-square distribution, F distribution,
sampling distribution, estimation and hypothesis testing for a
population mean, a population proportion and a population
variance, the difference between two population means and the

difference between two population proportions, the ratio of two

population variance and data analysis by using statistical package

0201 252 3Fmsmeddia 2 3(2-2-5)

Statistical Methods 2

doulavesnen ¢ 0201 251 Smemaesdia 1 wia
0201 253 ANaATwIALHRG
st

Prerequisite 0201 251 Statistical Methods 1

or 0201 253 Introduction to
Probability and Statistics
mﬁmmﬁmmuﬂaﬂmwm La LA MINAFDY
meangdainduazmaneasauenuiiudastlaammesoudae
lamdsaes mademeinenasidaduataheuasanduius 56
Ligemnmiimeddmsunsznng 1 uag 2 nga amwnanﬁaqﬁu
st uarmadiensidasalaglilsunssdniSagumestia
One-way and two-way analysis of variance, goodness
of fit and independence test by chi-square, simple linear
regression and correlation analysis, non-parametric statistical
method, basic of time series, index numbers and data analysis
by using statistical packages
0201 351 ATAMARGANEAS 1 3(3-06)

Mathematical Statistics 1

doulavesnedn ¢ 0201 251 Fmsvmeadia 1 vde
0201 253 AN TwLAL ARG
foedu

Prerequisite 0201 251 Statistical Methods 1

or 0201 253 Introduction to
Probability and Statistics
draulsgn msuanuasasshusan Herdunnanhazdu
MIUANUANTINUAZMILANLAGNTAY MANART aNNULTLTIN
Tusmduasilsidunamifialuaudaasduisgn msuanuas
wuufidauly ﬂmmﬂtmma@ﬁaLmiej'mﬁ@‘lmial,ﬁamaz@iaL‘ﬁiaq
ﬁmmaﬂaqﬁaLmizjmﬁ@isi@iaLﬁamawiat,ﬁaq wefleuuuiloridn
narifinlusms mauanuasmeag
Random variable, random variable distribution,
probability function, joint and marginal distribution, expected
value, variance, moments and moments generating function,
conditional distribution, discrete and continuous random
variable, transformation of random variables, moment generating

function technique, sampling distribution
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0201 362 ASiAEDAFENS 2 3(3-0-6)
Mathematical Statistics 2
: 0201 351 ABiAFRAAENS 1

: 0201 351 Mathematical

Keulegasedn
Prerequisite
Statistics 1

matsznaueuunge enaliewdes ansnadiasm
amanaifiseiuszanad sawdauasiianaulalrudga
éw’aﬂizmmﬁﬁﬂizﬁwﬁmngaqm mamelszanalagdslasmd
Womzhaziugegn waAsnmsuund msdszanmeuungag
Ltmﬁ(ﬂLﬁmﬁumiwmﬂauﬂmagwmnﬂﬁa Uneads e
WaEMINARELMAIGIER Lmumaauﬁﬁémmmwmﬁau@@qmmu
Laﬂ;a'ﬂ Lmumumﬂ@uém

Point estimations, unbiasness, consistency,
sufficiency, minimum variance unbiased estimator, most
efficiency estimator, moment, maximum likelihood and Bayes’s
method, interval estimation, concept of hypothesis testing,
Neyman - Pearson Lemma and the MP test, uniformly most
powerful test, and others
35msiianciathe

0201 353 3(2-2-5)

Sampling Methods

Waulavasnedan : 0201 251 S5nsmeada 1 vda
0201 253 anaiasiiuazada
-
1asam

Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
whdnuaslsglemizasmaifansihatns maiansiahs
Toeldmmsniasdhuuaeslinasiantu funouasmsdmadne
fpL N NMsaanLUUEaLUMN @’JWN@M@L@ga%ﬁlﬁ(ﬂmﬂﬂﬁlﬁaﬂ
dateuaclaifinannsgudiadi A5nsidendegouag
nMvUeINAGHBENI Madandae NENLULOE Madandines
wundissuy A3msdendhathauunuisiugll madandieths
mefjmL,Lazmit,ﬁaﬂél”aamwma%umau wazmAenzidoya
loelHlsunsadniSagmeatia
Basic concept and advantages of sampling, probability
and non-probability sampling, step for sample survey, design of
questionnaire, sampling and non-sampling error, sampling
methods and estimation sample size, simple random sampling,
systematic sampling, stratified sampling, cluster sampling and
multi-stage sampling and data analysis by using statistical

package

0201 354 mﬁmiwﬁminmaﬂ 3(2-2-5)
Regression Analysis
0201 252 35MSN9EDR 2

0201 252 Statistical Methods 2

doulaveenein

Prerequisite

mIlemzineneneusthshEuazmgns lamamen
rnudneAsmissasiasiige mananesdaduaslidaduloy
ABurAnduadAinatuivangan MaAenaNmIRTgR maAeTIon
mimmaﬂuﬂiﬁﬁﬂuﬁa@aﬁmmm MIATIAFBUANNANA
\Aow menzandsiutuazmslflsunsudi§agmesia
GL‘Hﬂﬁ"S Lﬂﬂ&‘ﬁﬂﬁﬂ@ﬂaﬂ

Analysis of simple and multiple regression, estimator
based on least square method, analysis of linear and non-linear
regression based on matrix approach and others, selection of
the best regression equation, regression analysis of qualitative
data, error checking, correlation analysis and using statistical

packages for regression analysis

0201 362 nAAMSWENTDL 3(2-2-5)
Forecasting Technique
dowlavasnein 0201 252 Samemesai 2
Prerequisite 0201 252 Statistical Methods 2

mmitﬁa@ﬁwﬁmﬁumiwmmai sufien Aowennsal
miwmﬁiﬂia%ﬂiﬂd naﬂmaamimnml,mmmﬁﬁm mi‘WEﬂﬂiﬁﬂ@H
TimeAemneinmananes SnennsoilaemsusuliEay nmamennsal
loeiAtaastion-laufinudg msldlsunsadiSagumesdifuazms
Useend|Fiudoyaate

Introduction to forecasting, forecasting methodology
. classical time series, time series regression, exponential
smoothing, Box-Jenkins, practical with statistical package and
theirs applications
0201 376 Ingssdeninidy 3(2-2-5)
Research Methodology
0201 252 35MSN9EDA 2
0201 252 Statistical Methods 2

doulaveenein

Prerequisite

sufleniEnaidy dasnmeasmsidy maviuniadoya
miﬁuﬁuﬂ?a;ﬁaLLaxmié”mﬁ@mﬂ?am'Nﬂ mynsunnlumsidy
madenfieaeauasaianimanyan mIemETasE uazmIden
TENUMTINY

Research methodology, types of research, data
collection, searching and citation from variety medias, research
planning, selection of the appropriate tools and statistical

techniques, analysis of data and reporting research
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0201 461 MFINLALAUI 3(2-2-5)
Operations Research
Gowlavasnedn 0201221 Rweciadadwdiosdu
Prerequisite 0201 221 Elementary Linear Algebra

lnssshauagshudsdendinenans mamedaauraims
Tosunsaidadu lneAnsm 338umand meiflnenSifiZoauasiug
fmmImusauarmsdnassny Malemeinesu nauiingd uaz
mdensideyalaelilsunsudiSagumetia

Structure and mathematical variables, linear
programming in case of graphical method, simplex method,
artificial and others techniques, transportation and assignment
problems, network flows, games theory and data analysis by
using statistical packages
0201 451 N192BNLLUNITNAADY 3(2-2-5)
Experimental Designs
douluveenein : 0201 252 Samemesaa 2
Prerequisite 0201 252 Statistical Methods 2

LLH’J@’NN@@%H;TWYJNW?@@NLL‘U‘UmT‘A@ﬁaG mMIDankLy
uany 3ol mIsenuuUgN wUSeAFNY 3ol MIBenIULMAuduAS
mi@@mmumﬁ@ﬂ@ﬁmmﬁ ﬂﬁﬂ@aadLLUULL‘N@ﬂaL‘%Eﬁ LRGN
wouslvmaan msuSauifisungas uaemsdiemziaamlsUTm
$ uarmadensideyalaglFlusunsnsiSagmeadia

Basic concept of experimental designs, completely
randomized design, randomized complete block design, Latin
square design, randomized incomplete blocks design, factorial
experiment, split plot experiment, multiple comparison and
analysis of covariance and data analysis by using statistical
package
0201 452 FANWINHAR 1(0-2-1)

Seminar in Statistics

Wonlovasnedn : swmsfandewdanantisdusn
wdalsitanndt 27 wilaeiia
Prerequisite Registered compulsory subjects

not less than 27 units
mafnLANaLasTanae NN MIEhAaINSEINs
ynashiavisatue
A study of statistical knowledge from statistics

journal or others

0201 453 lassauiifamenda 1 1(0-2-1)

Senior Project in Statistics 1

Wonlovasnedn : smsdewdaudanantisdun
wdalsitanndt 27 wieiia
Prerequisite Registered compulsory subjects

not less than 27 units

mfnntnussdenidetialandaanaidlas
2a9laseny

A study of problem and selected interesting topic and
present project proposal
0201 454 lassaufifamesdia 2 2(0-4-2)
Senior Project in Statistics 2
doulovesnein ¢ 0201453 lassauiidamesdia 1
Prerequisite 0201 453 Senior Project in
Statistics 1

msefiumsinlassnumuaidafiaus lusoden
Tasematial 1

Conducting a project in topic submitted in Senior
Project in Statistics 1
0201 499 MsElnaM 2(0-4-2)

Student Practicum

Wanlovasnedn : smsdewdaudrnantisdun
wdalsitanndt 27 wiaeiia
Prerequisite Registered compulsory subject

not less than 27 units

mMsnesdninmesnansda wiamnithsadasly
wipnumsms 33nvia visenswdhum ifend 160 Fals

Student practicum on statistical or related areas in
government service or companies at least 150 hours
0199 499 aufiafn 9(0-40-0)

Cooperative Education

maufiaaulusniudsznaunisesefisruy
Tauausisdiossrneminende fusmtlsznaums Wawam
faldianadmadnmanasinusiifodasfumaiau
Tuamusenaums SansEsnsnlumsnamawadluiumsde
aenafusruy madanenidedula aaenawnuslumsiengd
wazmsdsuidu v W Adesgumnassmannadasnsves
FMULIENALNT LAEAMIALTIN
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A systematic provision of work - based learning in
the work place for students with the cooperation between the
university and the work places to allow the students to develop
both academic and work - related skills in the work place. This
procedure will help the students in self development skills. Also
it will result in high quality graduates who are most suitable for

the work places and labor market

Fpneniden
NFAITHARG
0201 355 MsTAsizdeyaLdengs 3(2-2-5)
Categorical Data Analysis
donlovesmedn ¢ 0201 252 Femsmesda 2
Prerequisite 0201 252 Statistical Methods 2
MINTTUMAEMTOUNUE M T UM TR
shuthownng loslidaduasdanaimennd mamsamans
N ﬁﬂLL‘U‘LlL%dLﬁuﬁﬂ‘ﬁ;’ﬂﬂﬁﬂ%%ﬂ%ﬂ@;ﬂﬁ“ﬁﬁ@iﬂ@aLﬁad fuuy
nsannaslads@nddmsudulsmuisienanse warduls
mafRensnnnTEBseERLULLSDNF
Description and inference for binomial and
multinomial variables using proportions and odds ratios,
multi-way contingency tables, generalized linear models for
discrete data, logistic regression models for binary and multiple
responses categories, log-linear models
0201 357 MISAWIDLBIFDG 3(2-2-5)

Statistical Computing

ﬁaﬂw amsﬁm 1204 104 ﬂﬁﬂﬂ’li‘[ﬂibmiuﬂaﬂﬂ’%@lﬂ%
WAT 0201 351 ATIAFDRAE®S 1
Prerequisite 1204 104 Principles of Computer

Programming and 0201 351
Mathematical Statistics 1
FaGuardnLIeNeRBeaia amaneudesla
ﬁm%‘umiawmm%aﬂﬁaﬂmmaﬁmﬂ”agaLLazmﬂ%ﬁaaﬂw%w
(yrauasy) Fndsnsmlusiidensaimenasnmadisalassaing
wazANAMWILLUIRITYe Fanuudiaifuazmaliudaya
uazmalieneidayaleellusunsudSagmeaia
Numerical methods for statistical analysis. Monte
Carlo methods for statistical inference. Data partitioning and
resampling (bootstrap). Graphical methods in computational
statistics. Exploring data density and structure. Statistical
models and data fitting and data analysis by using statistical

package

0201 361 shAeNaaslsiBewiaas 3(2-2:5)
Non-parametric Statistics
douluveenein : 0201 252 Samemesa 2
Prerequisite 0201 252 Statistical Methods 2
LLmﬁmﬁugmm psaddlBemniiees anasia
MmN @ﬁa‘umqmwgﬂﬂﬁwﬁmia%mwﬁ'mﬁwﬁm‘mu'w aawis
Uszmnns sesUszannewinsnnm s nsdiuasyMuas S
fumIlensianadiusuasmmasauadia bidennimadeny
TusunssdiSagy
Basic concept of non-parametric statistics,
measurement scales, goodness of fit test, inferences concerning
location of one, two or more independent and related populations,
correlation analysis and analysis of non-parametric statistics by
statistical packages
0201 363 MFAWANADLNIN 3(2-2-5)
Quality Control

donloasmein : 0201 251 msveaEia 1 vde
0201 253 ANaaITkLAL ARG
fasdu

Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
LmemﬁmLﬁaaﬁmm3ﬂizia%ﬁmaaﬂw3ﬂauquqmww
aﬁé?LLa3mmmswL‘ﬂwﬁugmﬁm%umimmm@mmw TS
ATLIANAUNNLLILE 1) mﬂNLLijNﬁQaﬂNL%GL@;H’J \Baquag
WO Lqumifcjm%aH'mﬁamiaam%u WHUNTIEANSUNAASTWT
mﬂmimmﬁauﬁasaaﬂ@a%%‘@amﬂiﬁﬂLLﬁmmuﬁm MILANT
AaamNYaIHAn e lnunsgadatiag uaziatmy sty
anasugasvnsINiiagiu W%@N‘%@miﬂisqﬂmﬂﬁmu@immm
weher) TaelsunsadniSagy
Basic concept and useful of quality control, basic
statistics and probability for quality control, type of quality
control chart, single, double and multiple sampling plan, sampling
plan for acceptance, lot by lot with Dodge’s AOQL plans and
others, acceptant sampling plan by double and multiple
sampling, standard industry system and applied control chart

by using statistical packages
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0201 364 ﬂ’li'ﬁltﬂ‘i’lﬁf‘lﬂ')’mlﬁ.ﬂﬂ 3(2-2-5)
Risk Analysis
dewlavasnedn : 0201 252 SEnmesdi 2
Prerequisite 0201 252 Statistical Methods 2

M usnade ‘i%mﬁzummtém mInenLh
LTI ULALIEIR N TawemadeemiEes mslddosain
Wmﬁinimmémsluamm LLﬁEiﬂﬁsla%ﬂiﬂﬁmﬁﬂ%ﬂﬁﬁ@uWﬁﬂH&i
mﬁmwzﬁmmﬁmmmﬁﬁ@

Risk classification, risk identification methods,
quantitative and qualitative analysis, and risk mapping. Using
data for forecasting future risks and case studies for developing

practical risk analysis skills

0201 374 szAnIENEAS 3(3-06)
Demography
dewlavasnedn : 0201 251 Famsmeadia 1 whe
0201 253 Anahaziiuuassda
s
Prerequisite 0201 251 Statistical Methods

1 or 0201 253 Introduction to
Probability and Statistics
winmdasduinfussnnensas unasdogyans
sgng iaﬁ@wwm@hmiﬁms‘[uﬂimm my mezﬁlﬁaﬁwma@
Foyamasznns madienadoya lessaiouazasdisznauvas
Usznns metauazmaAeTsRnzaiyiug nrinammuas
RERNE mia”wHﬁuﬁag‘LmtmiﬂismHﬁwmﬂimmi waile
ﬂﬁ‘ﬂi%&ﬂmmimatmiﬂTﬁﬂ&%‘mdﬂi%mﬂi%IEUWEILL&SLLN%W@N%W
MIULISETINTIRILTNG LazmTTemalsenng
Basic concept of demography, source of population
data, error of population census, elementary analysis of
population data, data interpretations, population structure and
composition, measurement and analysis of fertility, mortality
and life table, migration and population distribution, population
estimation and projection, national plan and policy on population

and research of population

0201 375 LusunsudhiSagumesdia 3(0-6-3)
Statistical Packages
0201 252 35MsMesda 2

0201 252 Statistical Methods 2

donlavasein
Prerequisite
m3lflusunsadidagumestinlumaliensideys u
SPSS, SAS, Minitab, R uaw
Using statistical packages for analysis of data such
as SPSS, SAS, Minitab, R etc.
0201 455 VYaRLA¥MIARR 3(2-2-5)
Special Topics in Statistics
doulavasein : 0201 252 Samamaesda 2
Prerequisite : 0201 252 Statistical Methods 2
Fdafiemsda eszmesmhdmuusazme
mMIFNm
Significant and interesting topics in statistics which

will be semesterly announced

0201 456 ﬂﬁW]@thN’lZﬁN"?;’é!ﬂ 3(2-2-5)
Optimization
Gowlavasnein 0201 221 Rrmeiadadudiosdu
Prerequisite 0201 221 Elementary Linear

Algebra
‘3%‘17'3u§mslumimmq‘7;mmzﬁmﬁqmmﬁﬁﬁuﬁmﬂi
Wenuagmanadus nauiuazmatiamsufiianlumslsunss
Faduuaznslsunaalaidad ﬁaamﬁmmmwwmmwzamﬁqw
warmsLlszana
Fundamental of single and multivariable optimization,
theory and techniques in linear and nonlinear programming,

examples in optimization problems and applications
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0201 460 M52 Lﬂiﬁz‘ﬁ‘lﬂa’lﬂﬁ? bhals 3(2-2-5)

Multivariate Analysis

Wanlovasnedan : 0201 252 FansmesHia 2 uay
0201 351 ABAFBGAIAOS 1
Prerequisite 0201 252 Statistical Methods

2 and 0201 351 Mathematical
Statistics 1
UMV LL‘mmmﬁ@ﬁuﬁmﬂmmﬁmiwﬁwma
dauLls MIuanuALLNGEMaE§ILS m‘iawmﬁmﬁummﬁla
wneduls Ml NeReNNULTLT AN BdaLls Ml nsasd
Usznounan nadlemzitlads Mz uMnngs MyAe
ma¥engy MIdenzidums maliensiadaiusuauluinon
uazmalieneitayaleslHlusunsudSagmeaia
Matrix revision, basic concept of multivariate
analysis, multivariate normal distribution, inference about
multivariate mean, multivariate analysis of variance, principal
component analysis, factor analysis, discriminant analysis,
cluster analysis, path analysis, canonical correlation analysis and
data analysis by using statistical packages
0201 463 nRugANNUAziTin 3(3-0-6)

Probability Theory

Gouleesnedn : 0201 114 unsAE 2 was
0201 351 ATAFAAAEAS 1
Prerequisite 0201 114 Calculus 2 and

0201 351 Mathematical
Statistics 1
mawanuasanvhasduzasiulags mawanuasm’l
WIN miLL"’UﬂLLQG‘]j’J‘*NﬂﬁLWT‘ILWGLBﬂEﬂ MIUANULAILING Mslanuag
[SSRENENR] ﬂﬁLL’f’UﬂLLQd‘lﬂfﬁﬁﬁﬂaﬂ MIANLEIIELN BASTITLEANLEAILEL
‘uéw] noudane laefnwis misz%ﬁImmﬁ@ﬂ NOUDIATIUIN
N uaeilardunamifialusms
Probability distribution : binomial, poisson, uniform,
normal, gamma, chi-square, beta and other distributions, limits
theorems :Stochastic convergence, law of large numbers and

moment generating functions

0201 465 MsGaRWlaMeEEA 3(3-0-6)

Statistical Decisions

doulavesneln ¢ 0201 251 Fomsmesda 1 wde
0201 253 anuuazitluuag
shaiiasdu

Prerequisite 0201 251 Statistical Methods 1

or 0201 253 Introduction to
Probability and Statistics

yEnNMITaIMasindulanmeata el nsinadaaule
meldnmmenifusinanuas biwinen madensimsseaulaloe
Tonshasfhuasnouivaaud mmsﬁmiﬁ@ﬁﬂﬁmwsﬁmﬁqm
madedulalaeldnuiorsodstlominarmnauiinad masiadula
meldammssiinmumsuanuasensnihad uasnsdieish
ﬁa;mﬁﬁwma%umau

Principles of statistical decisions, analysis of decisions
under certainty and uncertainty, analysis of decision by
probabilities and Baye’s theorem, optimize criterion for decisions,
decision analysis by utility and Games theory, decision analysis
under state of nature with known probability distribution and
analysis of multi-stage problems
0201 476 AELAFIFAINSIT 3(3-0-6)

Financial Mathematics

Someanidl Sameanidemudu dauan ORI N ST
manm yaidusnnel nellensidmlsnansesened
unasiustios madisovil madesidumstiu Taglditns
MINTNENENSLaLaTa

Interest rate, compound interest rate, discounting,
time value of money, value of annuities, analysis of annuity
component, stock and bonds, amortization, financial analysis by

mathematical and statistical methods

0201 477 M591A8Y 3(2-2-5)
Simulation
dawlusesmeden : 1204 102 Suaewituacmsud
Hndwininenmsaeaiamas
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

MmN UL RsLsaiias ShuLSaes

wuldsaidiasshuuusaomeudionsla mvsegndalnuaan

yEdumeaLassULRUM ARSI IENT LA

MIFTIRFOLANNYNABIDIFIUULIAEY LazMIdaasems
Tusunssuaelsunsngnisagy
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Simulation of model, continuous, discrete and
Monte Carlo simulation model, application stochastic process,
queuing theory and inventory system, random number and
random variable generation, validation of simulation model and
Simulation data by programming and software
0201 478 esiaaassEiuEda 3(3-0-6)

Life Insurance Mathematics

Ltuaﬁﬁﬁugwuﬂaamiﬂisﬁu%%m amanhasdwinedu
MINNTUE el mi@ﬁmmﬁwizﬁuﬁmLL‘uw‘Nﬂ Ruda
meﬁaﬂisﬁmﬁaﬁu

Basic concept of lift insurance, basic probability,
mortality table, annuity, life insurance premiums computations,
reserved and premiums
0201 479 mEkALAsHgAEaT 3(3-0-6)

Mathematical Economics

noengAinTsivasiilne nudrecmienae muld
Trssassmauasms Minefavnsadiaenseslumauwitiymme
wiangenaas

Theory of consumer behavior, theory of production
unit under market structure and usage of mathematical
technique to solved economic problems
0201 480 MAATIEINTALSRA 3(2-2-5)
Survival Analysis
L‘e"au‘lmmaaiw%m : 0201 354 mi*‘ammﬁmimmnaﬂ
Prerequisite 0201 354 Regression Analysis

mmﬁﬁﬂmﬁ:mﬁumﬁmiwsﬁmia 3on Hariduniseg)
700 ﬁqﬁ%umiﬁmmiﬁwamﬁ@@mﬂ FUTENTDINLNAULAE
luoas mmesaudesdialiBanniines duvunenetasnand
uazmslenzidasalesHlUsunsnsisagmeada

Basic concept of survival analysis, survival function,
hazard function, type of censoring, Kaplan-Meier estimator,
non-parametric test, Cox regression model and data analysis by
using statistical packages
0201 481 MAAzwinstays 3(2-2-5)
Data Mining Analysis
Lf'*;auvlwﬁwﬁm 0201 354 ﬂ’]i’ﬂitﬂi']ﬁ)‘m’linﬂnﬂil
Prerequisite 0201 354 Regression Analysis

‘wﬁﬂmmasmmiﬁmﬁmﬁmﬁumﬁmeﬁmﬁaq
Forn g donn SunaBuaneasiamiasays

S ] \ a v Y ¢ P
\‘lﬁtm Iﬂiﬂmﬂﬂi&éﬁﬂmﬂ&l ﬁuiﬁm@ﬁﬂa@aﬁmai HRSHAUADY

Introduction to data mining and knowledge discovery,
background/review of databases, algorithms and data mining
tools, such as artificial neural network, decision tree, clustering,
and other techniques
0201 482 Faynaunengjidiasdu 3(2-2-5)
Introduction to Big Data
Lf‘;a%i‘ll‘llﬂi’]tl’ﬂa‘m 0201 354 mﬁmwﬁminmau
Prerequisite 0201 354 Regression Analysis

ANNAN ElLLﬂSﬂﬁLﬁ‘LI‘ﬁaﬁjﬁ‘lM? @1‘1/111_]' , madaeniang
low aqu MIRPIMIATEIMNUT LA navuadaya wansfiouais
m3lumiiensiayamnalng maiesanagnsdmILToyamINe
vy mi@ﬁLﬁuﬂmﬁﬂmm%gammﬂmy uazmyemeidayalee
IHlsunsadiSagmeaia

Defining and storing big data, Processing big data
by employing Hadoop Map Reduce, handling streaming data,
Tools and techniques to analyze big data, Developing a big data

strategy, Implementing a big data solution and data analysis by

using statistical packages

naa3masiaedas
0201 218 AsiediAneiiosd 3(3-0-6)
Introduction to Mathematical Analysis
Goulovesedn ¢ 0201 114 uARRA 2
Prerequisite 0201 114 Calculus 2

SRS eve TN N ARneaRaITie S
ot VSMuSuL STl heuuazaunsBI UGS

Real number system, topology on the real line, limits
and continuity, derivatives, Riemann’s integrals, sequences and
series of real numbers
0201 243 sumsiBsayusidinad 3(3-0-6)
Introduction to Differential Equation
Gonlovasmein : 0201 215 uARRA 3
Prerequisite 0201 215 Calculus 3

SumaBanEuUT 1 sandeayiussusfies
Lmtﬁuﬁuﬁgmdw ﬁmm%@awﬁuﬁ%aLﬁuﬁﬁﬁuﬂisﬁwéﬂummﬁ
wavdudavdnmiduduls wamauass e wagmaszeyng
Fotfymenay sruusNnEOTLEIEL sumaFayiutton
s

First order differential equations, differential equations
of second order and higher order, linear differential equations

with constant and variable coefficients, Laplace transforms and
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applications, boundary value problems, system of linear differential
equations, introduction to partial differential equations
0201312 FautmBedaudindu 3(3-0-6)
Introduction to Complex Variables
Sowlvwesnedn : 0201 215 uARRA 3
Prerequisite 0201 215 Calculus 3

SwwBedon mavnawius nenEus noudunled
ounINMEIans uazauNINADITUA dInAnd1e MIdsnIULILAY
matlszena

Complex numbers, differentiation, integration,
Cauchy theorem, Taylor’s series and Laurent’s series, residues,
conformal mapping and applications
0201 314 mdenzifestadasdu 3(3-0-6)

Introduction to Real Analysis

Goulaasnedn : 0201 215 uAsARH 3 waz
0201 218 AMAILATIMLRIAK
Prerequisite 0201 215 Calculus 3 and

0201 218 Introduction to
Mathematical Analysis
nanalafuninAuvugedn n 56 amusiaiiasas
Harsunmnashaus syudtion vnuiumieaiuitasilau e
mqaqmmeﬁ!wg@ vttt
Topology on n-dimensional Euclidean space,
continuous of functions of several variables, partial derivative,

implicit functions theorem, maximums and minimums, multiple

integrals
0201 316 MmshemsThiBesaaniosd 3(3-0-6)
Introduction to Numerical Analysis
Goulovesmein : 0201 215 uARRA 3
Prerequisite 0201 215 Calculus 3
@mmamméamasﬁammﬁmﬁwﬁ@ MIUTLAUAN
Tugrauunutivdn A5rasansnsd nashednameh uaswashednmas
MINNARRLLTIG Y
Error and significant figures, partition interpolation,
Lagrange’s method, forward and backward difference, numerical

solutions

0201 342 LsunsndiSasmensiaenaes 3(2-2-5)

Mathematics Packages

vowlovasmedn ;1204 102 Susewiiuacnauiiigm
fusuinenmsaauiainas
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science

mautdymnmsadiacnand laaldlUsunsudnsa
MIATIAFNENS

Solving problems in mathematics using mathematics
packages programs
0201 346 F5asiaendasussana 3(3-0-6)
Methods of Applied Mathematics
Fowluwesedn : 0201243 aanwitﬁamﬁuﬁﬁaaé’u
Prerequisite 0201 243 Introduction to
Differential Equations

Lmewﬁmﬁuﬁm 38m1s wawaznisUszyne
gasmsAeTsinnisesusrmauasaae luadinenaasiiszand
MU AL ﬂmﬁ‘ﬂiywLLaza%mmﬁmﬁuﬂmw
MAmenenaes

Basic concepts, methods, results and applications of
vector analysis and Laplace transforms in applied mathematics,
modern approaches to modeling, solving and interpreting

scientific problems

naaimaeaiames
1204 202 izsuuéamiil'asgau,azl,ﬂ?a‘ziwﬂauﬁ'ama% 3(2-2-5)
Data Communication Systems
and Computer Network
mmiﬁaﬁmﬁmﬁum%aﬁrhaﬂamﬂama% nadoans
gasnonfiuge’ suuulaiesle 7 Fu (%@Lmﬁmmmgﬂww
Uﬁ‘ﬂﬁ)Iwﬂw@aaslmsﬁu%umamwLLaxﬁa Inslnaoasssuadnased
Twslneeazousiateviastiu (wev) s neesaaeiotessiunta
(waw) Twavidualwslneea-Sumediia Wity dmuidasdu
shwumsdamslaeianlaftwalnaes dwsudwnidums Tnalnean
Tussiumausdada nalnasuguanududs nalnenuguAny
Aewanemsssdaya Inslnaealusdulisunssnlszynd (afifin
WAL A s s SwsaR Heviift uaiu) Uitns
gunaiiedenulaslfaunanifedlumeenmuadongonsiung
woniDewelén

Introduction to computer networks, computer
communication, Sevenlayer OSI model (both conceptual and

practical aspects), layered architecture, physicalprotocols and

%
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media, data link protocols, Local Area Network (LAN) protocols,
Wide Area Network (WAN) protocols, details of the Internet
protocol, introduction to wireless network, TCP/IP model, routing
protocols, transport protocols, congestion control mechanism,
error control mechanism, application protocols (HTTP, SMTP,
DNS, FTP, SNMP, TFTP, etc.), practical laboratories on
commercial network devices and open source software
1204 203 lesesiedagauaziuaawis 3(2-2'5)
Data Structures and Algorithms
Lfmu‘lwamsﬁm ;1204 104‘Wé’nmiiﬁil,kﬂiﬂﬂﬂﬂﬁ'%ﬂﬂ%
Prerequisite 1204 104 Principles of Computer
Programming
1% v a A € v 1 3 € a fa €
Imaﬂiwnasﬁmwuamm vL@ LN 819638 ARG
a 12 v a A 6 v U a
LEGN A7 I@ﬁx‘lﬁiN“ﬂ DHRRLUUDUALUET \ILGW LN Y13 WagnIw
o v 1% 1 a o W

miuﬂm@ﬁﬁmmagaiﬂﬂizqﬂmﬂ%‘lmmmm MITEIANAY LS
fumndaya mAenziduaends

Linear data structures, array, linked-list, stack, queue,
non-linear data structure; tree and graph, applying data structure
in application, sorting, searching, basic algorithm analysis
1204 208 ﬂ’liBﬂLLﬂJULLaZﬂ’Ii%ﬁﬂ'ﬁgﬁWifﬂNﬂa 3(2-2-5)

Database Management and Design

I:i%l‘ll‘llaﬂi'l&l%‘m ;1204 104 ﬂﬁﬂﬂ’]itﬂﬂmiu
AaaNILmas
Prerequisite 1204 104 Principles of

Computer Programming

sruumadamagudeys wudsodoyadeduiug
wudraesdayadons mmmsiududeys mafudeyauazseil
mahussviegm nedeldsunssdanyudaya

Fundamentals of database management systems,
relational model, Entity Relationship (ER) diagram design, SQL
commands for data manipulation and essential commands for
database management, database indexing, database
normalization, techniques for database application development
1201 301 i%ﬂﬂﬁ’l‘éﬂulfﬂﬁﬂ’liz}’ﬁﬂﬁ 3(3-0-6)

Management Information Systems

I@ﬁ\ﬁﬁ%N“I.Iaxﬁs‘]_l‘i_lﬁﬁﬂ%mﬂﬂﬁ’:j@ﬂﬁ LANNAALAY
ﬂﬁaaﬂLL‘U‘]J?S‘LI‘Uﬁﬁﬂ%m@Tﬂﬁﬁ@ﬂﬁﬁi‘%ﬁ%ﬂﬂﬂaﬂdﬁ’lL@aﬂ%ﬂﬁ
Uszanana medamaszaanaloyamunINdeIIreseInns
Toendensmennswhfinsdnssnsnsadomls msdammeliladiis
FTALISUALTONELIS MTasaeaM T PATNIYMIR U 3ENel

= |

fﬂ‘s“ﬁﬂL”A@I%Iﬁ@Wﬂ&lﬁ’éL@]a%LLa51%3@34%1ﬂNNWUiﬁQﬂWﬂ“ﬂHi&UU
Hasadushien dioiuiunmAemag

Structures of business information systems and its
management, concepts and design of computer-based
information systems, processing techniques to meet organizations
management based on available resources. Acquisition of
resources: hardware, software, people including how to utilize
and maintain. Application of computing technologies and
telecommunication infrastructure in information systems to cope
with change and competition
1200 302 madanswaluladmsswne 3(3-0-6)

Information Technology Management

ANNANE ﬂ’ﬂNﬁWﬁZy lasteinnaag LW@I%IB@HW?E%M@
L‘VW@I‘HIG@m‘iﬁ%mﬂﬁﬂﬂﬁﬁ@%ﬂa@@%ﬂi Lﬁ%L“A@I‘L&Iﬁ@ﬂﬁﬂ%mﬂﬁ
afusumamfinaueseing Imqa%“wﬁuim JPULLATaNY
TULABNRIARS SYUUENTFWMA WA mafia LagsmT ww
udunmeluladaasuneuviind

Definition, importance, and types of information
technology, IT and organizational development focusing IT-based
operation, IT infrastructure, networking systems, computer
systems. information systems; IT management; concepts,
techniques, and methodologies; national IT master plan
1204 304 ﬂ’]i[ﬂiLLﬂiNﬂJuL’?]J 3(2-2-5)

Web Programming

ﬁau‘lmlaaiw?m 1 1204 208 N192ANLUULLAY
nsdamsgudays
Prerequisite 1204 208 Database

Management and Design

amudiasdudieniudumadiln Badlaiy uas
Twalanaaiiaf lofinmoenuuuuasianiioffu madaunenaedy
madeulsunsudngnine madeulisunsuduusinng ssuug
doysuudumasisin mashaduladlumahgnssddinnsefing

Introduction to the internet, WWW and TCP/IP
protocol, web site designand development, script language,
client-sided programming, server-sided programming, database

on the internet, creating web site for e-commerce business

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY

53



54

1204 410 mslsunsdevienidmiuinenendns  3(2-2-5)

Visual Programming for Science

vowlovasmedn ;1204 102 Susewitussnsuitigm
dwsudnens
Prerequisite 1204 102 Algorithm and Problem

Solving for Computer Science
A o w A a [3
LW@%@ﬁWﬂaﬂumiL“ﬂH%IﬂiLLﬂiN’Pﬁ’Jﬁ NP DMGION
a a ° 1 v 6 Yo

ﬂ?iL’HEl%I‘]J?LLﬂiQJLLUU’J“ﬁ’Jﬁ m‘immuﬂul@mmt%m mﬂmm

mue Muglumsideulisunss madaulusunssidadariugm
daya

U
Principal techniques for visual programming development,
components of visual programming, codes and forms, control

objects, a foundation of programming, database programming

NFAITIAINTINYAT VNS
0201 380 SEUUMISIAMTAIUANIN 3(3-0-6)

Quality Management System

FYLUNIIAN TS UGRAMI 124 TQM ISO9000 1S014000
m‘vmmaﬂm@ﬁ%mamwammw N EIEWL% Hwnaqiaﬁmm
ENR @ijW%LLﬁ RN Laﬂﬁﬁsl,%ﬂﬁﬂiSﬁ%QMﬂWWmi@i’mﬁﬁ@ﬂ&l‘i&‘u‘u
MW URSMIY D3UIDITLILIAN G]ij?%QMﬂWW

Quality management systems such as TQM, ISO9000,
1SO14000, etc., overview or quality control management, quality
assurance standard and documents, quality audit and quality
assurance certification
0201 381 ﬂ’li'J’NLLN%LLaZﬂ’JiJQNﬂ']‘Swaﬂ 3(3-0-6)

Production Planning and Control

CUUNITIN LLN%LLaEﬂWi@’JUQNﬂW‘iNﬁ@ waia
manennsh MaTeM3iananss M3 mmﬁﬁunmmﬁﬂﬂﬁa
msdiadula MaTeAFULALMTIMINER MINIUANMIHAR
watiasdelumanaunsazeiugamansa

Production planning and control system, forecasting
techniques, inventory management, cost and profitability
analysis for decision making, production scheduling, production

control, modern technique in production planning and control

0201 382 B\iéﬂ’lﬂlfd$ﬂ’liﬁﬂﬂ’l‘51’l’l\3§ﬂﬂ’l1ﬂﬂiiﬂ 3(3-0-6)
Industrial Organization and Management
YOMEP89896 M3 AR YaIMITAMS M3dn

PN@%ﬂﬁLLﬂ3ﬂﬁﬁ®ﬂ1‘ﬂ%@ﬁﬁ?%ﬂii&l NITLIMMIIAMT MIVIIAL

f‘lﬁ’:ﬂ/@aﬂﬁﬁﬁ f‘lﬁ’:ﬂ@ﬂ%ﬁ?m% miﬁ'mmmzmimuqm
Theory of organization, concept and theory of

management, industrial organization and management concepts,
management process: planning, organizing, staffing, directing
and controlling

0201 383 MFAATIZHGUUUAZ LTI 3(3-0-6)
"(I’Nﬂqﬁ\'sﬁﬂﬂiiu

Industrial Cost Analysis and Budget
LLmﬁ@v%ujmﬁmmiﬁnﬁmﬁmiﬁu MAAATIERIY

mMIduuasmatydiunu LLmﬁmﬁ‘mﬁmﬁ”wuﬂimmmq

m‘ﬁmmﬁﬁu‘vgmﬁammwLLNuLLﬂtﬁ@ﬁﬂa MITAULNRUY AL
masieaulaasyululassms msdavhsutszannuamsinnet

NAGTNLILITYNDA
Basic concepts of financial accounting, financial

analysis and cost accounting, cost concepts, cost analysis for

planning and decision making, capital budgeting, capital
rationing and decision making for investment in projects,
budgeting and variance analysis

0201384 Msiamsladadind 3(2-2:5)
Logistic Management
maitiodurieniulassng mawennaciamadaoms

miﬁ@%@ﬁmﬁw mi%?‘*/hLaﬁ(%d“ﬂadﬁdé?%’lEI@’JW&JE%@’JH mIvems

FUMAINRY MITAMIAFIAUM MITURIUAENTTNLEUM Funi

Ta3a@ind dl¥Ansladsdnd
Introduction to Logistics, Demand Forecasting,

Procurement, Facility Location, Inventory Management,

Warehouse Management, Transportation and Distribution,

Logistics Cost, Logistics Service Providers
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0201 385 MFEANISAITHAAKATAITALAWNTS 3(3-0-6)
Production and Operation Management
msdansMINAALAT MMM ILEh MINER

ULV MDA MITNUNANNEIMTTaR MIdamaTanainas

ﬂﬁﬁﬂ‘]ﬂﬂﬁ‘ﬂoNW%LLﬂL‘ﬂ?i’?@[}mﬂﬁ‘ﬂa%‘ﬂ% MIVANTNNINEG

walulafngs UEasIMININUMIHER

Introduction to production and operation management,
just-in-time production, materials requirement planning,
materials and inventory management, work study and work
measurement, production scheduling, group technology,

production planning models

0201 386 masadulamelduaanginat 3(3-0-6)
Multi-Criterion Decision Making
mdindulameldmanengnast nngwmameeiuas

wifie nathvuaemasAyzasaya wunsasimasiedulaidad

Saquszaanagnes wunsaasmasiaduladiefinginoiiamsy

NAEDEN
Mutiple criteria decision making, theoretical

foundations and concepts, determining the importance of data,

multi-objective decision models, multi-attribute decision models

a a K3 1 1 a
3. wneigudeni’ lioend 6 wiaefia
fRnsnannFenEeumeinau Adaseuluminende
. e
anaseny o menafiuzauanasEiinm
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nangasInenmanstioana
fa NN
(ﬁé’ﬂ@@ﬁﬂ%’ﬂﬂ@q W.¢. 2560)

Hawanges
i lng . néngesInenenamstioidia shamiRang
m‘mﬁaﬂqw : Bachelor of Science Program in Physics

FoulSgyg ez

Ml (%alﬁm) : Inenenaastioaio (AN
@ora) - wmu @End)

m‘mﬁaﬂqw (%a L&%N) : Bachelor of Science (Physics)
(%ay'a) : B.Sc. (Physics)

wangas

Fvmhefio Tueseandngas aioent 135 wirefa

56

lasssheasmdnges
NOINUALNFAIT nangasund
1. waedndnwihly laistaendn 30 wlefia
2. WNINITUIN Litaend 99 uIEin
1) MUNu 29 el

2) Anan
(1) 36}11%@1%%%% 24 wheia
(2) A entlee 28 vikene
(3) Aieniden 18 yheia
3. M NANLES laittaenan 6 wwEna

4. weFuRaRnN laitaendr .

smuuwIeia laiaenan 135 wEfa
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ein lundnges
1. wnadmdnwvialy

Laiiaend1 30 wiaeiia

TifanSounsinmadarvue lundngasvanein

fnwnly (dfuSutse et 2558) smnimendeamansena

1) nguAdIngy

2) ngumning

3)  neNNuvEMmERIuATInNEFas
4) nguinmaasuaznalulad

5)  naainenenaaTEINw
6) nawsuendas

7 Swidenisidu Laistaund
2. wnedmawz muua e laidend

6 wIEna
4 wbena
6 wIEna
6 wIEna
4 wbena
2 waena
2 waena
99 wuIBNA

1) Seunn tvselindew 20 whefa luselnee i

0201113 UARQAH 1
Calculus 1
0201114 UARGQAH 2
Calculus 2
0201201 ABmmsmesiaiialy
General Statistical Methods
0202103 wanad 1
Principle of Chemistry 1
0202193 Ufifemewanied 1
Principle of Chemistry Laboratory 1
0203110 &¥anen 1
Biology 1
0203191 UfTdmMsEinen 1
Biology Laboratory 1
0204101 #AN& 1
Physics 1
0204102 W&NA 2
Physics 2
0204191 UfTAMRENS 1
Physics Laboratory 1
0204192 UFTRMTAENS 2
Physics Laboratory 2
0299202 MSsnauEESLAIMNENE®S 1
English for Science 1
0299203 AENEsNOEETLAMENENE®S 2

English for Science 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-3-1)

2 (2-0-4)

2 (2-0-4)

2) 3ruen

2.1) InAugwizien

0204 201

0204 202

0204 210

0204 220

0204 230

0204 240

0204 310

0204 330

3 v a ] a a 1 ;j
ﬂWW%@sLWLﬁTEI% 24 MIBNG slmwmmma”lﬂu

ATIAMERSEMSIARNS 1 3 (3-0-6)
Mathematics for Physics 1
ARiAMERSEmMSIARNS 2 3 (3-0-6)
Mathematics for Physics 2

naFNFNSULLRLL 3 (3-0-6)
Classical Mechanics

gowmaransuas AN ha 3 (3-0-6)

Thermodynamics and Statistical Physics

nouslmdninih 1 3(3-0-6)
Electromagnetic Theory 1

Fandealal 3(3-0-6)
Modern Physics

NAFNANSAIAUGT 1 3 (3-0-6)
Quantum Mechanics 1

miﬁmmsﬂé‘u 3(3-0-6)

Vibrations and Waves

2.2) P nenlieny

0204 203

0204 261

0204 291

0204 292

0204 293

0204 297

0204 311

0204 340

0204 341

0204 391

3 v a ] a a 1 ;j
ﬂWW%@sLWLﬁTEI% 28 MIEN6 slmwmmma”lﬂu

madeuliunsuaasiamas 3(3-0-6)
Computer Programming

Bidnmafindayag 3(3-06)
Fundamental Electronics

UitiamsRanddunans 2(0-4-2)
Intermediate Physics Laboratory
mi@ﬂmmwﬁaaﬁu 2(1-2-3)
Introduction to Drawing
URiidmsBiinreefindyagm 1(0-3-1)
Fundamental Electronics Laboratory
menUgtiEmslssnm 1(0-3-1)
Workshop Practices

fAndvpsaEIAILIY 1 3 (3-0-6)
Condensed Matter Physics 1

amenamditiaadn 3 (3-0-6)
Introduction to Astronomy

fandnawae sl 3 (3-0-6)
Introduction to Nuclear Physics
UfiimaAnSiuga 2(0-4-2)

Advanced Physics Laboratory
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0204 396

0204 498

0204 499

SuawnaAnd 1(0-3-1)
Seminar in Physics

Trmsrmiand 2(0-6-2)
Senior Project in Physics

MmN 2 (0-40-0)
Practicum

2.3) rneniden

18 vithefiel
0204 295

0204 301

0204 302

0204 303

0204 321

0204 331

0204 332

0204 342

0204 344

0204 345

0204 346

0204 347

0204 348

0204 361

0204 360

fnuaidenEeulundneslus Tieund

MIFSLNANLsEAUMInA NN AENS 3 (3-0-6)
Preparation for Professional Experience in Physics
A uuLaeImsadieuma 3(3-0-6)

Modelling Method of Particles Transport

matseyndeesiieadluvmeiand 3 (3-0-6)
Computer Application in Physics

ABmadeiae 3 (3-0-6)
Numerical Method

washddnvandasdu 3(3-0-6)
Introduction to Thermoelectric

Vietenams 3 (3-0-6)
Optics

nouduslmaninih 2 3(3-0-6)
Electromagnetic Theory 2

MENERSHANS 3 (3-0-6)
Astrophysics

Tan enmenaes wazaame 3(3-0-6)
The Earth, Astronomy and Space
Fandnanssnidisdin 3 (3-0-6)

Introduction to Plasma Physics

a I3 a X o
’JWEJW@TWGWEHWI%LLSL‘LW@I%I@H%WI‘%LU’PN@M 3(3-0-6)
Introduction to Nanoscience

and Nanotechnology

UnnpmsaiduLsLaMIe TR 3 (3-0-6)
Thin Film Phenomena

and Characterizations

fandermendosdu 3 (3-0-6)
Introduction to Space Physics

Faviadidnvsafing 3 (3-0-6)
Digital Electronics
iﬁ@gmﬂm%umﬁfﬁ@L%ﬁmﬂsimLﬁaaﬁu 3(3-0-6)

Introduction to Materials Science

and Engineering

0204 363

0204 364

0204 365

0204 367

0204 370

0204 376

0204 377

0204 378

0204 379

0204 380

0204 381

0204 399

0204 404

0204 410

0204 411

0204 437

0204 440

0204 455

0204 490

0204 497

HANeNER S 3(3-0-6)
Crystallography

Mandunssmfohuasgunant 3 (3-0-6)
Semiconductor Physics and Device
FRRLEIRNE 3(3-0-6)
Solar Cell

Feouslmdnuazmeluladnatiuindoys 3 (3-0-6)

Magnetic Materials and Data Storage Memory

fandaannden 3 (3-0-6)
Environmental Physics

aufiesineninadu 3 (3-0-6)
Introduction to Meteorology
mimgwuﬂmamwgﬁmmﬂ 3(3-0-6)
Climate Change

NOANTINMIFOURENS 3(3-0-6)
Teaching Behavior of Physics
masuumsseuiandsseudtundnm 3 (3-0-6)
Aaulany

Teaching and Learning in Physics

for Secondary School
myjeuatieasiiojameiang 3(3-0-6)
Measurement and Instrument in Physics
AFAmeneamStacd 3 (3-0-6)
Introduction to Forensic Science
UiiiEmananenaas 1(0-3-1)
Crystallography Laboratory
mMeeesLTINgMINimeaNS 3(3-0-6)

Y N ¢
ANIUABNNIIGDT

Computer Simulations of Physical Phenomena

NAFNAASAIUTH 2 3 (3-0-6)
Quantum Mechanics 2

TandvnsaEnanuLLin 2 3(3-0-6)
Condensed Matter Physics 2

WLLS 18I L THOUNEN 3(3-0-6)
Simple Model of Magnetism

SaamRese e 3(3-0-6)
Plasma Surface Interactions
wﬁﬂmiﬁujmmaaﬂﬂua \dnnsafing 3(3-0-6)
Fundamental Spin Electronics
Basdinssameiang 3 (3-0-6)
Selected Topics in Physics
sufaAsuuAnnenaas 1(1-0-3)
Scientific Method
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Idanseuluneiniug Mideseuluaminede
snanseny idaund 6 whefa

4. weEUNAANIN
SwsiBanidonaniednmlshAenSenumimein msnn
Foniden w3 mhefe uaslmmienedndenas Smn
6 Wihufin TmaR 9 WieAw

0199 499 Fnfiadnm 9(0-40-0)

Cooperative Education
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/O

P

P

s

N

T WAWMEAN

WHLMSENENS L 8 MAMFnm TInnaaendngms itaund 135 wheda

U7 1 nacn

sHeIN Fa%mn whefia

0031 001 MU SN UTAaLE 2,(2-0-4)
Daily English Conversation

0201113 | UARGNA 1 3(3-0-6)
Calculus 1

0203 110 Fnen 1 3 (3-0-6)
Biology 1

0203 191 URIRMITINEN 1 1(0-3-1)
Biology Laboratory 1

0204 101 and 1 3 (3-0-6)
Physics 1

0204191 | Uii@maiand 1 1(0-3-1)
Physics Laboratory 1

ok | Andnmvnly 8

T2 21 waeda
4 1 medlane

I Fa%m mhefia

0031 002 MBnnmNam It 2 (1-2-3)
Communicative English

0201 114 LLﬂa@ﬁﬁ 2 3(3-0-6)
Calculus 2

0202 103 ARNLON 1 3(3-0-6)
Principle of Chemistry 1

0202 193 dtiEmamaned 1 1(0-3-1)
Principle of Chemistry Laboratory 1

0204102 | fEnd 2 3 (3-0-6)
Physics 2

0204192 | UptiemsWEng 2 1(0-3-1)
Physics Laboratory 2
aa o

XXXX XXX Andnwiily 8

59 21 wweia

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



U9 2 meau

2t

-

sWa fa%m wIERe

0204 201 AEiaEREUANANS 1 3(3-0-6)
Mathematics for Physics 1

0204 210 naFNEASULLRL 3(3-0-6)
Classical Mechanics

0204240 | Wandemlal 3(3-06)
Modern Physics

0204251 | Bidnmsafindyagu 3(3-06)
Fundamental Electronics

0204 292 Asd@esuunifasd 2(1-2-3)
Introduction to Drawing

0204 293 ﬂﬁﬁ@?ms&ﬁﬂmaﬁﬂé;ﬂagﬂu 1(0-3-1)
Fundamental Electronics Laboratory

0299 202 MINSINnEETLANENEaS 1 2 (2-0-4)
English for Science 1

x| Amdnsinly 4

T3 21 weia
99 2 megane

SWAIL fa%m wefia

0204202 | edleenamiamSURENe 2 3 (3-0-6)
Mathematics for Physics 2

0204203 | madeulsunsneeniiages 3(3-0-6)
Computer Programming

0204220 | qruvmwaenamsuasNaNAFana 3(3-0-6)
Thermodynamics and Statistical Physics

0204230 | vmudusivanlugh 1 3 (3-0-6)
Electromagnetic Theory 1

0204201 | URtARANdnans 2(0-4-2)
Intermediate Physics Laboratory

0204295 | mawesiinUssauMsaAnINanniEng 3 (3-0-6)
Preparation for Professional Experience in Physics

0204 297 mafnufi@mslasam 1(0-3-1)
Workshop Practice

0299 203 MINSINnEESIANENeNERS 2 2(2-0-4)
English for Science 2

woxxx | Andnwinly 2

CEY 22 wikena
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U9 3 meau

WM Faim weia
0031 003 MNSNEEANDA NN 2(1-2-3)
English for Specific Purposes
0201 201 Fmameatiarnly 3 (3-0-6)
General Statistical Method
0204 310 NAFNEATAEUGTN 1 3(3-0-6)
Quantum Mechanics 1
0204 340 mMenaaSiadis 3 (3-0-6)
Introduction to Astronomy
0204 391 URIRmiEnadug 2(0-4-2)
Advanced Physics Laboratory
0204 396 HuniEng 1(0-3-1)
Seminar in Physics
0204 xxx I uenian 3
59 17 wwIena
U9 3 aadane
SWM Fan e
0035 001 wHANgAIMieTNT 2 (1-23)
One Program One Community
0204 311 TAndvasaanTaILi 1 3 (3-0-6)
Condensed Matter Physics 1
0204 330 MINULRLARY 3 (3-0-6)
Vibrations and Waves
0204 341 andfuedesiasdu 3 (3-0-6)
Introduction to Nuclear Physics
0204 xxx Feniden 9
ER 20 wwaEnia
U 3 meams@nndivey (Maggsaw)
SweI Fain waefe
0204 499 mMRnn 2 (0-40-0)
Practicum
59 2 wikefa
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99 4 madn
WAL §a3m Tassan dviafnm
wdaene wbaene
0199 499 Ffadinm - 9 (0-40-0)
Cooperative Education
0204 497 sufenASuuLinenenans 1(0-3-1) -
Scientific Method
0204 xxx Aruanidon 3 -
XKXX XXX IGenids 6 -
T3 10 ILNA 9 Ein
99 4 mavany
WA fa%m Tassa anfafnn
wdaene w6
0204498 | lessnuland 2(0-6-2) 2(0-6-2)
Senior Project in Physics
T 2 aefia 2 eia
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ABsUIUTIE I

1. wneindnmihly Laitaend 30 wiaefia
2. RNIAITURNIL Laitaend 99 waefia
29 wiwEin

3(3-0-6)

1) ngaBmun A iSewimou

0201 113  UARAAH 1

Calculus 1

aa A 6o o € 6o

fliauazanusaiiipsrasieandy ayiusvasiondn
o a § av § s
sRuaduaymIlszyng anusuaymIdseyne

Limits and continuity of functions, derivatives of
functions of one variables and applications, integrals and

applications

0201 114 UARARH 2 3(3-0-6)
Calculus 2
Sowlwesedn : 0201 113 UARRAH 1
Prerequisite 0201 113 Calculus 1

Hofdummusnuls Alauazanasatiiasmaailaman
fruls enuselaeuazmatiszand oynaNatiug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and applica-
tions, infinite series
0201201 3anwemesdarly 3(3-0-6)

General Statistical Methods

ﬂuua‘ﬁugmmmﬂﬁa ahEnsInmn AfiuTiuTindays
MInanuaInNNIazd L MIgnding 1y mIdssanmaiuay
MIVAFELFNNATI M emsiaNaLlsUTII MaeseLNEBa Y
Taemanasavlaauad msdenginmnanesuasanduiug
wathshe mavhaia i/ lumsiselasldlusunsadidasy

Introduction to statistics, descriptive statistics, data
collection, probability distribution, sampling survey, estimation
and hypothesis testing, analysis of variance, chi-square for test
of independence and solve by statistical package
0202 103 wanLadl 1 3(3-0-6)

Principles of Chemistry 1

Tassadvassan USnuansdunus wuouadl sutifivas
NN angaadl Mg 24l Taanas
M7aza1e dudifineadindv nsa-wa asararetvines
RS WITINTO-UA

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,
acid-base, buffer solution and titration
0202 193 UfjdAnsuaniadl 1 1(0-3-1)

Principles of Chemistry Laboratory 1

nvasesiisenndastuiow i Srmdned 1 5
eanlanasielwioafiidns ﬂnﬂ%@qﬂﬂimﬁuﬁmﬂnmﬁ GENI
aoadiniin mameasiivasuite FNOAAN NIA-UF G196
Twas uasm mn

Experiments designed to concord with Principles of
Chemistry 1; safety in laboratory, use of basic chemical
equipment, colligative properties, gas constant, chemical
equilibrium, acid-base, buffer solution and titration
0203 110 #¥3nen 1 3(3-0-6)

Biology 1

aulfvadedidin nadessuuaediiin sududims
Inenenams saedenstin iraduatmuAt iugenams naln
Ja9iams msmanmazeasddidin lassadauasmin
Ppsiuazdes Aneinauasngingsy

Characteristic classification science methodology of
organisms, chemistry of life, cell and metabolism, genetics,
evolution, biodiversity, structure and function of plant and
animal, ecology and behavior
0203 191 Ufjiiensdainet 1 1(0-3-1)
Biology Laboratory 1

dowlamasnedn : 0203 110 Foven 1 (@aFeu
whanfulé)

Prerequisite 0203 110 Biology 1 or concurrence

with 0203 110 Biology 1

meassfianadastuio i 0203 110 $73nen 1

Experiment Concurrented with 0203 110 Biology 1

#A%nd 1

Physics 1

0204 101 3(3-0-6)

unhifenfAnianduasanaddyaedniand
UBsnoumeiEnd maweaowiiBodin NOUDIHIEIL e I Ton
Toouazuunaonas Tusmduasn s muiasnder nmadand
WULVAY SHAANS maduuAznAL AAwEDs adlva FullAids
T0951s ANaTauATgUTIWaENEaS iEaavizacu
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Introduction to physics and important quantity of
physics, linear motion equations, Newton’s laws, equilibrium,
projectile and circular motions, momentum and collisions, work
and energy, system of particles and rigid body, vibrations and
waves, sound, fluid mechanics, mechanical properties of matter,
thermodynamics and kinetic theory of gases
0204 102 Wand 2 3(3-0-6)

Physics 2

yiietin snsusingn swausingn snsusmdnumiien
W rfuyssquasén e nasuabih s ihnssusmsaay
nasuAAEL AAuuslindn i ﬁuﬁamaa@é‘uuﬂmasﬁﬂu@ﬂmni
uwﬁnﬁmﬁuﬂﬁnémiwﬂ auifunsitedus fudundsduay
Uifsenfhiedes

Electrostatics, magnetic materials, magnetic field,
magnetic induction, capacitors and inductors, electric currents,
DC and AC circuits, electric circuits, electromagnetic waves,
wave property of light and optical instruments, introduction to
modern physics, properties of nucleus, radioactive and nuclear
reaction
0204 191 UiAmsNANS 1 1(0-3-1)
Physics Laboratory 1

woulazasnedn : 0204 101 WAnd 1
(@aaunaniuld)
Prerequisite 0204 101 Physics 1 or concurrence

with 0204 101 Physics 1

ﬂﬁﬁamiﬁmﬁmﬁawﬁm 0204 101 F&n& 1

Laboratory experiments to concord with 0204 101
Physics 1
0204 192 UTiAmsWENS 2 1(0-3-1)
Physics Laboratory 2
Gowlavesedn : 0204 101 W8nd 1
(@ Baunianiuld)
Prerequisite 0204 101 Physics 1 or concurrence
with 0204 101 Physics 1
ﬂﬁﬁamiﬁmﬁmﬁawﬁm 0204 102 F&nd 2
Laboratory experiments to concord with 0204 102

Physics 2

0299 202 MAINREAWTUINENENERS 1 2(2-0-4)
English for Science 1
0031 001 AMWBINGAGIH

0031 001 Fundamental English

doulavesnein
Prerequisite
Fninafin MIlEmmmadneenass mIsunay
e e luunenaeyAnenenaes
Technical terms, scientific language, reading and
understanding of scientific journal
0299 203 MBINREAWMTUINENANERS 2 2(2-0-4)

English for Science 2

owlavasmedn : 0299 202 mSangudwdy
Inenesms 1
Prerequisite 0299 202 English for Science 1

fnimadia msldmwmadneenaas massuuay
ansinlaluumenadiinenenaes
Technical terms, scientific language, reading and

understanding of scientific journal

2) naadrnien udseanidungueng otk
2.1) '“3‘1!1w""u§1w°m|,an AvmaliSeudman 24 mieda

0204 201 AEiAFIEASIUTURENS 1 3(3-0-6)

Mathematics for Physics 1

doulamedn 0201 114 UAARSH 2
Prerequisite 0201 114 Calculus 2

aunmdeniutaiy nawausNmMaEeuMsany
Sustmiks HARAUFNN TSRSy SueURe fmsEeonius
LULLNUATILAEHARAY Tiradianiaedly 3 37 AfaFein
meemsianae g swiuined iiuianaed e
vaneduls ayiustes sumadeoyiuteon Vsiusmaduma
Totlymehaeu maLhzenemeiEng SaMTIPAR LAsENT AT G

Ordinary differential equations, solutions of first-order
differential equations, solutions of second-order differential
equations, exact differential equations and solutions, vector
algebra in three dimensions, polar coordinates, advanced vector
analysis, vector derivatives, vector integrals, functions of several
variables, partial derivatives, partial differential equations, path

integrals, boundary-value problems, applications in physics,

wave equations and heat equations

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0204 202 ABAAMEASEUSLAENS 2 3(3-0-6)
Mathematics for Physics 2
donlovessedn ¢ 0201 114 uARQA 2
Prerequisite 0201 114 Calculus 2

THardumenu wasuaeaiariu nagnisinan Syl
arfdunitonian aynsyFes mauasmizes mswasan/as
magUiemsatineans SuuazouNTN aUNTH WHIRDS NaWaY
onnaNRaENN ey Beanius SouBedau fulsdeon
Horudedon Horidudnned Usiusidedon U5 ldasauuy
mamUSALSIZsLaY

Periodic functions, norms of functions, scalar products
of functions, unit functions, Fourier series, Fourier transform,
Laplace transform, mathematical induction, sequences and
series, Taylor series, power series solutions of ordinary differential
equations, complex numbers, complex variables, complex
functions, analytic functions, complex integrals, improper
integrals, numerical integration
0204 210 NaFMEASLUYALTY 3(3-0-6)
Classical Mechanics
donlovasmedn ¢ 0204 101 Wind 1
Prerequisite 0204 101 Physics 1

NAFERSLLILAGH M ARl LN N n MsiaAaw
flunsovdedslsidan useemdnans mimgauﬁﬂaﬁwuawﬂm
yaniasdmanaramsiuUanIesiiazIaads

Newtonian mechanics; oscillation motion; motion in
non-inertial frames; central force motion of particle systems;
fundamental principles of Lagrangian and Hamiltonian mechanics
0204 220 avWarnaaTUARANHIZeshA 3(3-0-6)
Thermodynamics and Statistical Physics
donlovassen ¢ 0204 101 Wind 1
Prerequisite 0204 101 Physics 1

Anfidnmuavadinafieaiuamadan Aouv)H FN0A
YIANNTOU FNNTUEAIFIDIUY Wan FULFAIHDIUE NS
QUNAERS 1aulnal] NTELAUNTIIgMVWARNESS Ieaastus
aaFauarsrULTenn mawasus nqudaaizaste
FEndZeshi@ smuedummauaanmundegana e
PRIREUY FEARLULANT A ladasiurt sfuuumasiitum s0@

wuuludloddalent

Thermodynamics: heat, temperature, thermodynamics
equilibrium, equation of states, function of states, laws of
thermodynamics, entropy, heat engine and refrigerator, phase
transformation, kinetic theory of gases. Statistical physics:
macrostatesand microstates, density of states, Maxwell-Boltzmann
statistics, Fermi-Dirac statistics, Bose-Einstein statistics
0204 230 Mguusivinlni 1 3(3-0-6)
Electromagnetic Theory 1
0204 102 W&n4 2
0204 102 Physics 2

doulaveenein

Prerequisite

npresgaea sunalihatin ndsmuazdndliih e
s ladidnasn ensufiutse amminilenh nasuEwLaY
nazuanh sumsthdraauarmtms swsusmanato snausdivan
futlonaam Taqualindn sumausndoed swsusndnlvi
ﬁLLﬂi@WNL’Jm mitwiﬂixmama@@éuuﬁmﬁﬂvd%

Coulomb’s law, electrostatic fields, electric energy
and electric potential, resistance, dielectrics, capacitance,
inductance, convection and conduction currents, Poisson’s and
Laplace’s equations, magnetostatic fields, time dependent
magnetic fields, magnetic materials, Maxwell’s equations,
time-varying electromagnetic fields, electromagnetic wave
propagation
0204 240 Wandyalusi 3(3-0-6)
Modern Physics
0204 102 W&And 2
0204 102 Physics 2

donlavasein
Prerequisite
mwmmauwmauﬁawﬂﬁﬂéqﬂiﬁm MO RNANEW
ity Qmﬁmﬁ@%mﬁma@awﬂm Qmﬂmﬁ&%aa%ﬂwwmawé‘u
lasssSnznax sslifvasacuds AAndfndes uazounryagL
Overview of modern physics contents, theory of
special relativity, particle properties of wave, wave properties of
particle, atomic structure, properties of solid, nuclear physics
and elementary particles
0204 310 NAFFAIADUGN 1 3(3-0-6)
Quantum Mechanics 1
donlovassein : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2
wnAntssIanaraRsmand Hoitunduuat
aaTRRalaiFuaAn Fefiums aumInsRaes HamALTDs
ﬂmﬁmaé‘mNaﬂuﬁmwwﬁqﬁa
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Fundamental concepts of quantum mechanics, wave
function and its properties, operators, Schrodinger equation,
solution of Schrodinger equation in one - dimensional problem
0204 330 miﬁ'uuazﬂ?{u 3(3-0-6)
Vibrations and Waves
dewlavasnedn : 0204 101 Wand 1
Prerequisite 0204 101 Physics 1

nnReufiuuBudansuatin m‘iﬁmmum‘mﬂ oun
maduuLLmhauasLLRuseRy madenduies masuLL
gAu ANedsse wavsLluumsundaninaevbase sumanauly
156 uasvanefif edweAeud suliRansnan MeIsNFen MSAL)
W MIEETEN UaLMIs TR IR AN Unngmseimesssumivas
AALTln 19 AR uas AdwimEN T Tud maszend
T emiuuuyGes

Simple harmonics motion, mechanical vibrations such
as damped oscillations and force oscillations, resonance, coupled
oscillations, degree of freedom and normal modes, one and many
dimensions wave equation, travelling waves, properties of wave
such as interference, diffraction, reflection and transmission,
some phenomena of sound and electromagnetic waves, and

application of Fourier method

2.2) I uandieAy
28 wkefia
3(3-0-6)

o ¥ a o
m‘nu@ﬂw L38% ATUWIN

0204 203 ﬂ’]iLﬁH%IﬂiLLﬂiNﬂN‘ﬁ’Jma%
Computer Programming
Fowlowassedn : 0201113 UARRAH 1
Prerequisite 0201 113 Calculus 1

ﬂﬁ@ EIHIU?LLﬂiQJ@aNﬂ’JL@]@‘%G% ElﬂW‘]:ﬂ‘ﬁLWNTSﬁN msu
ehdiagn nrusnamadoya asd weeninas Hokdu sasamet uay
gtﬁau masmuadendayaiulng

Computer programming with suitable computer
language, input, output, array, pointer, function, structure, union,
reading from file and writing to file
0204 251 Bidnnsedindyagu 3(3-0-6)
Fundamental Electronics
dowlavasnedn : 0204 102 Wand 2
Prerequisite : 0204 102 Physics 2
olonenstiadh vmvisiaessie e vmvdsaos

awnliih 2sasnsln wsasrenslawaistuia

Semiconductor diodes, bipolar junction transistors,
field-effect transistors, power supply circuit, operational amplifier
circuits
0204 291 UfTiEmsWANdIuna"S 2(0-4-2)
Intermediate Physics Laboratory

: 0204 192 UfTAmsHENS 2
: 0204 192 Physics Laboratory 2

a N
Nau‘l‘ummiwmm
Prerequisite
Ava A o & ¢
ﬂ{]ﬂ@mimﬂ’mﬂﬂﬁ@ﬁﬂ@ﬁ LLQJL‘Mgﬂ‘lW‘WW qmwwamﬁm

wasilandye nsl

5

Practical work on mechanics, electromagnetics,
thermodynamics and modern Physics
0204 292 ﬂ’liLﬁEl%LLiJ‘lJLﬁB\ié\l% 2(1-2-3)

Introduction to Drawing

winmadeushinmauasiniae salanmiinlsaadu
ﬂﬁ'l’%H%ﬂWW@aI@]ﬂﬁW‘WﬂLLﬁ%ﬁﬂ@mL%Ha MIMAUAIIG LAY
ANAMAAADT MIFeUnNGe Nedeuingy uasunued
masiamudneii malvingaudue warmsdaunnueseny’
ﬁugmmﬂ%mauﬁama%ﬁi‘aﬂumiﬁwmu

Lettering, orthographic projection, orthographic
drawing and pictorial drawings, dimensioning and tolerancing, 67
sections, auxiliary views and development, freehand sketches,
detail and assembly drawings, basic computer-aided drawing
0204 293 fdiEmsBidnmsaiindyagin 1(0-3-1)
Fundamental Electronics Laboratory
Gowlavasnedn : 0204 102 Wand 2
Prerequisite : 0204 102 Physics 2

ﬂﬁﬁammﬁ'mﬁu Snwniwaniifivaslelon Snuniasd
gimmdanasaialulnes Snvwaaiiramaudanasans
i asenedyginmeadn wasnalwidadu wasaes
Towlostuiluazmstiszend

Laboratory course associated with characteristics of
diodes, characteristics of bipolar junction transistors,
characteristics of field-effect transistors, small signal amplifier

circuit, linear power supply circuit, operational amplifier circuits

and applications.

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



68

0204 207 mstinufianslaeam 1(0-3-1)
Workshop Practice
‘wﬁﬂmiuﬁa@é”mLLamJﬁﬁamﬂ%méaaiaﬁﬁmhm ARD0

AN EJSLH‘[NGW% m‘ﬂ% m‘%mﬁauazm‘%‘a@ﬁﬂim?ﬁwmmﬁa

amtsgnay swldfuasamuSuusts LLasﬂﬁﬂamuﬁﬁmu@Wﬁa

ifENalsyaumM Tl
Study of various hand tools and measuring tools by
laying emphasis on proper operation and safety of using hand tools

0204 311 WANHURITMNTAIUYB 1 3(3-0-6)

Condensed Matter Physics 1

Gowlavasnedn 0204 101 Wand 1

Prerequisit 0204 101 Physics 1
Taseetranan uamfimsundy Wusswan maduzeandn

sutffidennudousas uau Sidnasaudassuasuimnis

LOUWE TS WANENITaG FaRuasTave
Crystal structure, reciprocal lattice, crystal binding,

crystal vibration, thermal properties of phonon, free electron

Fermi gas, energy band, semiconductor crystal, Fermi surface

and metals

0204 380 MTENEASTIDIU 3(3-0-6)

Introduction to Astronomy

dowlavasnedn 0204 101 Wand 1

Prerequisite 0204 101 Physics 1
qarifiasasnenans FumdauaznTIAADUiTes

anam lan esdund ansenfing uazaasem stuffagudgas

nguaseLians stuum stUURRe uasuaznAastnanasei mate
uasdanamanimemaenand salEuguasmnng amad
fughlmarmenansiang filauadiTammmasamnn
mudnBuasiaariiandsnugs mszenadhaaaenamw

Origin of Astronomy, positions and motions of the
planets, Earth, moon, Sun, and stars in the sky, equatorial system,

Kepler’s law, system of time, the solar system, light and

telescopes, measurements and observations in Astronomy,

basic properties of stars, basic knowledge of astrophysics, stel-
lar evolution and birth, galaxies and high-energy sources, expan-

sion of the Universe

0204 341 WHndfaededidasdiu 3(3-0-6)
Introduction to Nuclear Physics
0204 102 W34 2

0204 102 Physics 2

donloasnein

Prerequisite

aadEasiiiasiuedusshe Idun Sadfedes
waresTiaedes nasmiamierasiuedos aluuarwia
gasindd Aluaudulindnvasinndes fusuamwsed uay
MEEMEFPaIma INSUeEIE MasmedhzasssFuoan MIsmesh
Pps5sitiudh mssmeshuasseiunash UfRenfundes

Nuclear properties: nuclear radius, nuclear masses,
nuclear binding energy, nuclear spin and parity, nuclear
magnetic moment; radioactivity and radioactive decay; alpha
decay; beta decay; gamma decay; nuclear reaction
0204 391 1lfiiAmeAnddugs 2(0-4-2)
Advanced Physics Laboratory

voulovased : 0204201 UfiiEmsHAnddunas
Prerequisite 0204 291 Intermediate Physics

Laboratory

Uﬁﬁami@imﬁawm 0204 291 ﬂﬁﬁ@mﬂﬁﬂﬁ%uﬂma
Renfunauuasyienenaas naransaanda emenans Nand
209uds uay AEndanedes

Continuation of 0204 291 Intermediate Physics
Laboratory practical work on wave and optic quantum mechanics
astronomy solid state physics and nuclear physics
0204 396 SNNWINENS 1(0-3-1)

Seminar in Physics

MaeuaATMIRANE MIFUAUANTAWNFLLLGNS o
MIFUOHANUMTOUATLEZMTIY

Literature search in physics research, information
investigation, presentation of papers or research work
0204 498 lassauildng 2(0-6-2)
Senior Project in Physics
0204 396 FanwAANS
0204 396 Seminar in Physics

doulaveenein

Prerequisite

ﬁWI@Nx‘ﬂ%@ﬂNLﬁWI@?ﬂ%ﬁW 0204 497 ib’LﬁHU%%LL‘UU
Anenenaias visoniavh sia MenvalisNystazaaUnua
Aenfulessrnis

Working on the project in accordance with the project
proposal 0204 497 Scientific method or submit a full report and

give an oral presentation
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0204 499 MR 2(0-40-0)
Practicum
dl a a a a L
Nau‘lwaaﬂmm I AINSLUYUIYUITIDNUIAY
suda lataendt 21 wiefia
Prerequisite Registered compulsory subjects

not less than 21 units
“ Ad v wa an . o
miwmmslummwm 2RINUAITWANS 1wnk 250 sﬁ’JISN
A practical period of physics experience is to extend

for at least 250 hours

2.3) ¥ neniden
J v a K3 1 1 a Ya a a
fviua lnaeulaitaendt 18 wiaefa lFidadanden

s1eimaaaa i
0204 205 mswesaNindssaunmsalindwseRang 3(3-0-6)

Preparation for Professional Experience

in Physics

mim‘%H34(51/’3Lﬁaﬂﬁﬁ]ﬂm%i%ﬁﬂW%ﬂitﬂaUmi L%TQJ@%G L6l
ﬂﬁtﬁaﬂﬂﬂ?%ﬂit‘ﬂallﬂﬁﬁL‘Wﬁﬂb‘ﬁ&l ﬂﬁL%H%Q@WNWEIﬂﬂ@NW%LLﬁ&:
waflamssiumsaing mavemyeANNW ansenTdin A385TIw
Aiw g mILAUTR U mafuTumadays Semet
4oy obtnauazanansrnm lasssmsadouasiisenani
16 aaenausendiamussinesdns sdremids snasguuay
WﬂNﬂﬂa@ﬁﬂiﬂﬁﬂ?%ﬂi%ﬂaﬂﬂﬁ ﬂg‘mmaﬁﬁaﬁaaﬁmﬁmmms
#nusEnaums

Student preparation on both theoretical skill for
working in the private sector; contact and selection of suitable
workplace, preparation for job recruitment, resume writing and
job interview techniques, personality development and good
social manner training, professional ethics, basic competency
for organization, data collection and analysis, interpretation,
discussion, and summary, report writing and presentation,
marketing and agro-business management skills, psychology
and organization culture, quality control and standardization of
production, sanitary and standard for work safety in the

workplace, low involved in labor rights and workplace regulation

0204 301 FEENUVVIAIINTIUSSOUMA 3(3-0-6)
Modelling Method of Particles Transport
0204 102 W&nd 2

0204 102 Physics 2

donlamasnedn

Prerequisite

MEE LU ARIRT I RadLUNaud S laraIms
udsaymalundiemtiedosduenen ldun mansamsed
mamilssed RandSedmsunmeiniasilomssaunuaaiuay
maeed Wun lsunsuda@dun

Monte Carlo modelling and simulation of particle
transport in a different nuclear research fields: radiation detection,
radiation shielding, medical radiation physics The modelling
and simulation tool: Monte Carlo N-Particle code (MCNP)
0204 302 msUszandaaaaaeslumeNAng 3(3-0-6)
Computer Application in Physics
0204 102 Wand 2
0204 102 Physics 2

dawlamasnein

Prerequisite

lassasuazaanuuummamsunadeullsunss
ﬂawﬂ’;maiﬁaﬂszmaNamdﬂﬁﬂﬁ(l,ﬁaﬂmmﬁsl%ﬁlumiﬁm
Tsunsn Tapditsfonnumangaslumaisemw) uALMsITasED
gunsnlenawaSHunanMaIu iU wasaynaw wosaiFes
LLamﬁﬁam‘aaqﬂmnﬂﬂmﬂaﬂmaLaa§ Toefimevinlfiidms
noasfisisuluusiasidar lddnmn

Structure and design for computer programming
language for physical process (select a programming language
most appropriate for studying structure and design) and interface
with standard port via serial port, audio port and interface with
microcontroller device, the laboratory experiment supporting
each subject study
0204 303 3FmaiBadaiay 3(3-0-6)
Numerical Method
donlavasnede : 0201 113 wARQAH 1
Prerequisite 0201 113 Calculus 1

mampaRALENNTEIEsaYuS MIdufinia Falauasdn
TaeamAsmasmuwnaiaiudinila 33mamuaiaauauns
Geaysiutlan feAdlludavimoim domnenlainuaznsmen
vlamwnmLm‘%ﬂ%mmmim’LLaz‘lamumnmm’ﬁaam@é’mﬁu
Tnammeenanuelonuluidndidenanusu 33 swnemoaifien

Solving differential equations, evaluating integrals,
Stochastic methods, especially Monte Carlo methods, specialized
partial differential equation methods, for example the finite

difference method and the finite element method, the matrix
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eigenvalue problem - the problem of finding eigenvalues of very
large matrices, and their corresponding eigenvectors (eigenstates
in quantum physics), the pseudo-spectral method
-
0204 321 Lﬂﬂﬂuatﬁﬂ‘ﬂiﬂ STRRIOYEY 3(3-0-6)
Introduction to Thermoelectric
Gawlvvasmedn ;0204 101 {End 1
Prerequisite 0204 101 Physics 1
Usingmisnines ludidnnin mtaaud@masla
Aa G a 1 A G a 2 a G a
2LANYNIN ’Jﬁ@l LWQ%INaLﬁﬂ‘Wiﬂ LLﬁEﬂﬂﬁﬂi&EﬁJﬂ(ﬂ“ﬁmaﬂNaLaﬂ“ﬂ‘m
Thermoelectric effect, measurement of thermoelectric

properties, thermoelectric materials, thermoelectric applications

0204 331 VieweNEAS 3(3-0-6)
Optics
Gowlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

mm‘l@lma@ﬁﬁwﬁuﬂﬁmé‘auﬁmaaﬂﬁ‘wqwﬁ@ﬁ‘ul,mmﬁﬂ»[w%
I‘V\I@]@H WAZLEN NITEIN AN f‘ﬂ‘ii’mﬁ%‘ﬂadﬂg% MIUNINFA
AR UFEISNATA FurEnddmEITIFea o ALee
qunanimauss Sevnaasen WaeiSaudnd vnudiuguaas
Togiaud lalansmidl sassmnfivasusadoniauda

The mathematics of wave motion, electromagnetic
theory, photon and light, propagation of light, superposition of
wave, interferences, diffraction, geometrical optics: matrix
method in paraxial optics, aberration theory, optical
instrumentation, optics of the eye, Fourier optics, basic of
coherence theory, holography, some aspects of the quantum
nature of light
0204 332 nguusiviininih 2 3(3-0-6)
Electromagnetic Theory 2
dowlavasmedn : 0204 230 noufusindnluih 1
Prerequisite 0204 230 Electromagnetic Theory 1

ngmsausnElunasnamsmalnih unshzenszwisg
adnusindnliih dnduavamn mawsFedusingnliih waenans
malih lwdmeuideinonn

ConservationlawsinElectrodynamics, Electromagnetic
wave interaction, Potential and Fields, Electromagnetic radiation,

Relativistic Electrodynamics

0204 342 MNEANEARSHENS 3(3-0-6)
Astrophysics
Lfilﬂu‘l‘ll‘llﬂﬁ’liﬁ‘m 1 0204 340 ﬂ’li’]ﬁ’lﬁ@lél,ﬁaﬂéllu
Prerequisite 0204 340 Introduction to

Astronomy

N Foa@NNTTHUNA MITWUNLTZM WHNTH
107-015 M3 vssenma maiadusiUneSumeluenuag
Fawmazasem dinaessniem M Juniiazidnaaia
somldiafiesvassnnlinge Fediondluwd edunszunn
guwodlun emmdnsuazeams

Stars, observational data, classification, H-R diagram,
radiation stellar atmospheres, the formation of spectral lines,
stellar interiors and evolution, interstellar medium, gas, dust and
cosmic rays, gravitational instability, X-ray binaries, shock
waves, supernovas, galaxies and quasars
0204 344 I’sm 61’]5']@1’]%1(6]% LazaNel 3(3-0-6)

The Earth, Astronomy and Space

laseasezaslan Usngmsaimessdinanduay
nanssnLdedeiiTAnuasianaden nawaoniiveswdonlan
MNANMUTIN wazmatszynd 4 doyanessdiine maiia
%wmmmawhmemaﬁwmﬁmmLLﬁﬂ%meﬂﬂw 2IMFUAL
mﬂ%mﬂIuIaﬁmmﬂsLuﬁmﬁwmw%w g3 ﬂ?i%aﬂ?‘j 5
aqfiusinen

The earth’s structure, Geo physical phenomena, effect
on living and environment, movement of the earth’s crust, fossils
Geological information application, Origin and evolution of solar
system, galaxies and universe, remote sensing
0204 345 WANEWMEIERIN 3(3-0-6)
Introduction to Plasma Physics
doulavasnedn 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ﬂuﬁﬂﬁiﬁu;ﬁm ANTAuazNINAINDI VB INAITN
mim%‘auﬁmadammﬂizaﬂuﬁmﬂw%Lmﬁﬁmmﬂmﬁﬁ aNne
Tuadasnut wqwﬁaaﬁuawqwﬁﬁuaa‘lﬁﬁaﬁumwmﬁm NILUIUMS
alauea@nlunadan Uaanviumanaan Suasnienszvinonaasn
fuinae ninmsifiademandan nafifiawansan mstlszendld
JAGNGEN

Basic concepts, properties and parameters of plasmas,
motion of charged particles in electric and magnetic fields, the
Boltzmann equation, kinetic theory of plasmas, fluid theory of

plasmas, stochastic processes in plasmas, plasma sheath,

%
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plasma surface interactions, plasma diagnostics, plasma

generation, plasma applications

0204 346 menensndinluuazmealulafunlwidosdu 33-06)
Introduction to Nanoscience and Nanotechnology

0204 102 W&nd 2

0204 102 Physics 2

doulavasnein
Prerequisite
ﬁﬁasﬁwmmﬁm%mimmL'w@‘[‘tﬂa@uﬂu "j‘ﬂmﬁﬁﬁ(ﬂ%
Lﬁ@mﬁ@mhiﬁ@mh m‘%aoﬁamﬂ}?ﬁ%aLmﬁﬂmﬁﬂﬂmmm
lassaowlu meﬁﬂi&qﬂﬂ%ﬁﬁﬁmﬁha 5] MAFNMANDAL Y
lessatanludondasganssenididnmsan mmhenmeiendas
SANATULULRAINTIO MM We N BIDIaN AT UMLLED N
g hoehsrasasdiaznauiazszLshg o itz
s viovls éulenily symewnlu eavsindion wawdu
Survey of nanoscience and nanotechnology, science
behind nanotechnology, the tools used to create and characterize
nanostructures, and potential applications of such devices.
Characterization using electron microscopy, scanning electron
microscopy, tunneling electron microscopy etc Examples of
nanoscale components and systems, nanotube, nanofiber,
quantum dots, and others
0204 347 UnngMIBiANILAZIE AL 3(3-0-6)
Thin Film Phenomena and Characterizations
0204 102 W30S 2
0204 102 Physics 2

donlaasmein -

Prerequisite

s saeamellaE NN Inenenan s asd
ﬂﬁuﬂﬂuqmmmﬂ ﬂismuﬁﬁ@@ﬁﬁwmqﬁuﬁa NILLIUMINEM
PRI AL AL aRiamsTaeaT e &N
wefamsensinndnencuatlase e quaNtidm
Indhuazmansiminuazmaszynd #idanns

Overview of thin films technology; introduction to
surface science; surface in vacuum; absorption processes of
surface; surface processes in epitaxial growth; thickness
measurement of thin film; thin films characterization techniques
in structures, electrical and magnetic properties of thin film and

application of thin film

0204 348 Wandaamendasdu

Introduction to Space Physics

ewlavasnedn: 0204 101 #and 1

Prerequisite: 0204 101 Physics 1

mmiﬁmﬁuwmﬂwmmﬂ miméauﬁmmammﬁ
stqlussnuusindn ih ussenmeuasinsiunnmaasensaniag
angsuzIATIMAsETIIIeTEN Ssdeaaiininalan ussenme
ISR L‘Wgﬂ‘[ﬂﬂ LLﬁﬁLLﬁﬂ%’JIﬁﬂ Iﬂiﬂﬁ%W@‘H adLLﬁJﬂﬁIﬂﬁLﬂ EJ%
HANIEVILIBINIL UM TR U aNE s WeIme A
Lﬁlil’lﬁ‘]_l‘]_ﬁimmﬂt,l,ﬂtalﬁ LLQ@&@NNW?LLN%@%‘H@JIWWLLﬁz@W’JLﬂ?Zﬁé%
m‘%aqﬁa*?mmﬂmmﬂLLa3ﬁu§uﬁww%uﬂimgmiaiamwan”au
wmﬂmﬁaﬁlmﬂaﬂ

Knowledge about space plasmas, motion of charged
particles in electromagnetic fields, solar atmosphere and activity,
the solar wind and interplanetary space, cosmic rays near Earth,
Earth’s atmosphere, magnetic fields and aurora, structures of
the magnetosphere, effects of the solar eruption and solar wind
on space weather, knowledge about the atmosphere and the
radiation environment of the Earth and other planets, space and
ground based instruments for measurements of phenomena in
the plasma environment of the Earth
0204 351 GavaaLANNsaing 3(3-06)
Digital Electronics
Fowlawasmedn : 0204 251 Sidnnsadindyagu
Prerequisite 0204 251 Fundamental
Electronics

YULIRITI aenenamsiinadis Nrndiayau auEnNd

L‘ﬁaaﬁmamwimmmsqamm 219 NheF IR M
madameisasiemsy 1asiiafinaniee’ 1993 ldavia wsasnonaviE
Arvsdasatuuude oun uaed Wasrao ssastiuuasisamsdeu
MmN fulasiudy o /6 uay f/e

Basic digital system, Boolean algebra, binary number
system, circuit properties of digital gates, synthesis of combination
circuits: clock generator, adder, multiplexers, encoders,
sequential digital circuits: latch, flip-flops, counters and registers,

memory, A/D and D/A converters
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0204 360 ’Sa@;mam%uaz’iaqL‘iﬁmnﬁuLﬁmé’fu 3(3-0-6)
Introduction to Material Science and Engineering
dawlanein 0204 102 W&n4 2
Prerequisite 0204 102 Physics 2

N AREIZEY ‘[maﬁ%wwﬁmmxaﬁmim Tndias
anAnd anddmelniuasmoudndn anddneanuon
uazenudanehndlany s svauavaashBsene

Atomic theory, crystal and amorphous structures,
defects, polymers, ceramics, electromagnetic, thermal, and
elastic properties of metals, semiconductors, insulators and

superconductors

0204 363 WANANHAS 3(3-0-6)
Crystallography
dowlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ﬁNQﬂWJNﬁﬂ ﬂmgmmmaﬁq&aﬂ% '3%'mim§m63‘m
dqulassaing A3nswAnusuaznisszgnd madwundag
MR EnmauasTnan uazmstszend

Crystal symmetry, X-ray diffraction, single crystal
method, the structure factor, structure determination power
method and its applications, identification of materials, electron
and neutron diffraction and their application
0204 364 FAndwmsssfosaiuazarinant 3(3-0-6)
Semiconductor Physics and Devices
dowlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ﬁmﬁ@ﬁﬁuﬁﬂmmﬂﬁﬁqﬁam uouwdsrulugaaufouy
AN s3fedi luduasuands dnngmaaidndesnine
ﬂimgmiaiqmmﬁmﬂumiﬁ@ﬁam maauarmanIziiswes
Binmmauuarlen Umngmanimaeuenaesuazeafige gunand
TOLGRLAYMTVENNE D P RBIATIUEY LLﬂSQUﬂiﬁiﬁﬂ%Wﬁ(ﬂ%
it nsznumsianenansuazmaluladaunssinmsinanid
ENIRHRlN

Basic properties of semiconductors, energy bands in
crystalline solids, intrinsic and extrinsic semiconductors, carriers
transport phenomena, thermal effects in semiconductors,
diffusion and scattering of electrons and holes, optical and high
frequency effects, junction and amplification devices,
photodetectors and electro-optics devices, material processing

and device technology, bulk properties measurements

0204 365 LFAGUEITANE
Solar Cells
Gauluvasnein

3(3-0-6)

: 0204 102 W&And 2
Prerequisite : 0204 102 Physics 2

irasLE TR riinee NANMINOUIBITAR LA
aiag Qmﬁmﬁ@ﬁuaamiﬁaﬁamLmzmiméauﬁma@ﬂizf\;wwww’%nm
sausafidu wasnmanaadUsEansnmnuasafiad walulad
iraAussnduazMsUsEend 1§

Typical solar cells, operation principle of solar cell,
semiconductor properties and motion of charge carrier in p-n

junction, efficiency improvement of solar cell, solar cell

technologies and applications

0204 367 Yaqualwdnuazimalulaimsiufindays  3(3-0-6)
Magnetic Materials and Data Storage Memory
Wewlazasedn : 0204 102 Wand 2

Prerequisite 0204 102 Physics 2

% A:i/ v dl o 1 3 1 [
anuziasaunneiuLaran mmmﬁizmma@ﬂ@m

AusNTFMausngn aniasiiBmausivgn vaelasmasamasls

a 6 1 @ a e 6 a e

UANIUEN UTINgMsnimausimanaasianmg nsUseenavasias

19uiman mbeanuuuulede 1w FeRAM MRAM PCRAM
Basic knowledge of magnetism, classification of

materials by magnetic properties, magnetic properties,
ferromagnetic domain theory, magnetic thin film phenomena,

application of magnetic thin films, solid state memory such as

FeRAM MRAM PCRAM

WandRawanson
Environmental Physics

0204 101 WaAnA 1

0204 370 3(3-0-6)
o o
Nﬂ%1‘1l‘11'e]3‘5']€]’3‘1ﬂ
Prerequisite 0204 101 Physics 1
y v £ ! 13

‘JSUU%@LL’J@@QNINT AULITNIMEMN2RIRINAR DN
Mé/ﬂm‘a'l,l,a:ﬁﬂix‘j_l’é%mWWGW%ﬂﬁLL‘NIﬁND"N ﬂa%ﬁﬂﬂa Lﬁ&lﬂWﬁN?%
FHAuaTUNa I AANEIIU ANNTau MIuHSFulman i
WP IR m?ﬂizqﬁ@ﬁwﬁﬂmwmﬂﬁﬂﬂmnqqﬁwiw e
9NNINEN WALDITIING FNAUAHANIENLTBINARBAIINREN

A A P A %

ﬂﬁLﬂaﬂ%LLﬂaﬂQNmﬂ?ﬂIﬁﬂ mﬁl,milzymmLmaasﬂ@mw

Earth’s environmental system, physical factors of
environment, Principles and processes in Physics, Gravitational
force, mechanical waves, and noise, Energy, types and resources,
and heat, The electromagnetic radiation and light, Environmental

radioactivity, Environmental applications in meteorology,
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hydrology, and geology, Causes and effects of pollution, Global
climate change, Principal solution of global environmental
problems
0204376 goienineinsdu 3(3-0-6)
Introduction to Meteorology
doulavasnein 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ANNAN H’HaﬂﬂiimﬂWﬂIﬁﬂ %@ﬁmamﬁmé aaﬁ‘ﬂiwa‘u
waraNTRYasIMel miaﬂﬁw‘iwmtﬁaﬁu mawAoufiTase e
‘*;Tﬂuuuﬁzﬁuuaglmmﬁa ﬂWiLﬁ@WWQﬂT@S%BGE%LL‘N LLWﬂﬁN
mMstuuLTzasEn aMeseaulan

The meaning of the atmosphere, solar radiation,
properties of air, introduction to meteorology, air movement in
vertical and horizontal directions, severe thunderstorm, trends
of global climate change
0204 377 nwitﬂgwuﬂmaquﬂwmﬁ 3(3-0-6)
Climate Change
dewlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

@ﬁ%ﬂnﬁ@mmma@mimgammaaamwgﬁmmﬂ
mimgammaqﬂquimmﬂ%mﬁmﬁ miLﬂﬁmLLﬁmﬂmWQﬁ
omellaene] miﬁ@mmuazﬁuﬁas&amimﬁauuﬂa@ﬂmwgﬁ
21NE ‘]Jﬂﬂ{]ﬂﬁfil%a%ﬂiﬁﬂﬂLLﬁSﬁﬂWW’JL‘Iﬁﬂ%@% MINaBIRY
miﬁwmamﬂﬁéﬂmmaaﬁmwgimmﬂ NaNTELARIMS AR
anmnimet ﬂmﬁﬁm%mmﬂ?aw,maqﬂquﬁmmﬂ

Definition of climate change, the mechanisms of
climate change, natural variability in the climate system, Human
influences on the climate system, observing and monitoring the
climate change, greenhouse effect and global warming, modeling
climate change and climate prediction, potential impact of
climate change, climate change solution
0204 378 WaAnssIMsHRUNANE 3(3-06)
Teaching Behavior of Physics
dewlavasnedn : 0204 101 Wand 1
Prerequisite

0204 101 Physics 1
MAMENELALsTINNRTaAINeNnean s noudadilyan

A @ a ] a a 3 a
ffeadasiumamedens wu vnedesianad nsdwiilyanzes

3 3 a a 1 €A LY
3RS NEIMIBEUNANESNETIRTEN TNBENIvLIUNIT
a € a a o A A € ad Aa_ €4 4
Wenena@s Aenenenans anwosAnidng maseuiananiss
WM ImMeaitiyneasinan Wuw MesaulunauEy

S

‘mmmi miaammﬂ@mm miﬁammuﬂmwnﬁuﬁm mIsa
wuuaseadugm e masenUfIfmsianduazensaaniiy
Aomsowiiand myiauarmaUss e sinGen mawsesn Eew
wazmaUfiiemssauiand %@Lﬁammsﬁamiu@mﬂ PDIMIBen
avtfluseeinayanes

Definitions and the nature of science; theroies of
intellignece related to learning: Piaget’s Intellectual Development,
Gardner’s Multiple Intelligences; Theory of Constructivism for
learning; science process skills; sciencetific mind; Charateritic
of physics; methods of teaching physics for intellectual
development: inquiry, science project, roblem-based learning,
brain-based learning etc; teaching of physics laboratory and lab
safety; teaching media for physics, measurement and evaluation
of learners; preparation for teaching physic’s and laboratory.
Materails, activities and contents are undergraduate level
0204 379 MsiEumsseuiAndszdudseadnn  3(3-0-6)
aaulae
Teaching and Learning in Physics
for Secondary School
dowlavasnedn 0204 101 Wand 1
Prerequisite 0204 101 Physics 1

Anileenuuudminigefidaimaduagaouiiand
Tnseiuisusdnmeawlasluawan tamitdnesldZeude
aNAeTILEeewaiENg nuitymlandRand sdamanaen

[ 2

JYAUNTBNFNINGULMY LAy mmiﬁaﬁwaa\‘imiﬁwmiﬂau
Fanduanehen) wu meBoudiunldimidugm

This course is designed for future secondary school
teachers of physics. Course content will include physics concept,
physics problem solving, and misconception, relevent to
secondary school setting. In addition, students will be introduced
into physics instructions e.g. problem-based learning instruction
0204 380 msiauazindasiioiameiand 3(3-0-6)
Measurement and Instrument in Physics
Gowlavasnedn 0204 101 Wand 1
Prerequisite 0204 101 Physics 1

WEAMIN LN ARSI AONENINSDIPe
ﬂ’NN\IL’J %ﬁ@maqmmﬂamﬂﬁau AUWNTIA NWW?ﬁW%ﬁWﬂﬁ
wansfioliihnszusnsauasnszussdy hénfvmes uesiinad
Jadfinas Mfiees sestaladlay waslufinef wasluduida

namdmiEes wanyawas st iamenexiaimes
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Principles of measurements, accuracy, precision,
repeatability, sensitivity, resolution, types of error, units of
measurements, international standards, ac and dc instruments,
voltmeters, ammeters, watt-meters, Q-meters, oscilloscope,
thermometers, thermocouples, transducers, actuators,
computerized measuring systems
0204 381 AIMEFETiTRs 3(3-0-6)
Introduction to Forensic Science
0204 101 W&nS 1
0204 101 Physics 1

dewlavasnein

Prerequisite

ANudNus 0 lidInenenansrua T InTINANEN
m3dszynaadmednerenans funsigasladmaisgnsas
mifgadndngu siiavesTagneu mafiuiagueiuuay
MAATITIATIZN mimmﬂmuﬁﬁmm MANTABNIYEU ANNG
Aenffugniando Tagseide mansemsiniouds naae
lndnwaiynaa

Relation of forensic science to criminology,
the method of science applied to criminal justice system,
scientific crime detection, the nature of evidence, physical
evidence collection and analyzed, crime scene investigation,
Investigation Projection of bullet, knowledge of drug
substance, exposure material, latent finger print examination,
personal identification

awva a

0204 399 UFTAMsWANENERS 1(0-3-1)

Crystallography Laboratory

Wanluvasedn : 0204 363 wAnenaEas wdean
a 3 [ v
Soundaniuld

Prerequisite 0204 363 Crystallography or

equivalence
nsneaasiianadasiuiomlunsin 0204 319
WANENERS
Experimentation associated with 0204 319

Crystallography

0204 404 Ms@asNAgMTBlMRENS 3(3-0-6)
fuaeaWILaes

Computer Simulations of Physical Phenomena

Ganluzasedn : 0204 203 maduulusunsa
paNNIADS
Prerequisite 0204 203 Computer

Programming

malaanfiusasiaasdnngmaniens o meRand
suldun sosfalimasuuuuanaiias mimé‘au%aaawmﬂ
WLUEIA sarinshe mlnarasasiva nemiean
wouyies LLazﬁzymmq‘Wﬁﬂﬁﬁmaﬂﬂuﬂwﬁu

Computer simulations of physical phenomena,
nonlinear oscillators, two-dimensional motion of particles in
various fields, fluid flow, Fourier analysis of waves, physics
problems of current interest
0204 410 NAFIFATAIBUGN 2 3(3-0-6)
Quantum Mechanics 2
Lfi'au‘lwamsﬁm : 0204 310 ﬂaﬁ’lﬁ@%ﬂ'&a%ﬁﬂ 1
Prerequisite 0204 310 Quantum Mechanics 1

naenEmSIAYANg g lalasauoznan nowd
PsUMIA s Buuasduiunm YN INTUAS NAFNENSABUG
Beadifidinsdn

Matrix mechanics, Angular Momentum, Hydrogen
atom, time independent and dependent perturbation theories,
scattering theory, introduction to statistical quantum mechanics
0204 411 AAnAvassasAULYUL 2 3(3-0-6)
Condensed Matter Physics 2
dowlaveenein ¢ 0204311 Aanduesssnsmuusin 1
Prerequisite 0204 311 Condensed Matter
Physics 1

ApiENTTRIFevieenamuazMINTE wanasom Tnan
souuazlnaT3non wanasAadh Unngmaniuasmnush
faenn ladinsdnuaslstidnedn smneloenusnidinuasinm
usniudin answlausnuiinuasiaudvilsuanudn

Optical properties and excitations; Plasmas, polarons
and polaritons, dynamics of electrons and holes, semiconductor
crystals, phenomena and theories of superconductors, dielectrics
and ferroelectrics, diamagnetism and paramagnetism,

ferromagnetism and antiferromagnetism
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0204 437 wwwdreasatheevasiHQUAEAN 3(3-0-6)
Simple Model of Magnetism
dewlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

UsnmaosTaausinan epusNtAmausingn wasrmly
TQUAInAN W IumENIYALRaMA WAvaseASauTifis
AUAENTIAYNIWIWMEN 83 Laudau-Lifshitz-gilbert (LLG) 35M3
Feiiay maeAouiLLING e sEmUMEN

Classification of magnetic materials, magnetic
properties, energetics of magnetism, micromagnetic model,
temperature effect on magnetic properties, numerical technique,
the Laudau-Lifshitz-gilbert (LLG) equation, magnetisation
dynamics
0204 440 SnsRRETEEIWEALRUA 3(3-0-6)
Plasma Surface Interactions
doulavasnedn 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ﬁﬁ%j?%‘llaﬁWﬂWﬂﬁﬂ wmﬂmﬁmmﬁmﬁ WﬁWﬁNWﬁﬂ’nN
fuusstnMe SasissshaaRURRAY MawlAtuuas
wEsnBasEEenaan malinanssfiemstingn msld
wanssndmSURANE M3 lEwaEsnTenNazeafRY msld
Wmﬁmﬁamimm%a%ﬁw%ﬁ wazimaluladwaaandmsy
UsuAendiudin

Fundamental of plasma, low pressure plasma,
atmospheric pressure plasma, plasma surface interactions, using
of plasma for changing surface free energy, surface adhesion,
surface etching, surface cleaning, microbial sterilization and
plasma technologies for surface modifications
0204 455 uﬁnmiﬁuywaaaﬂuﬁL§n°niaﬁm§ 3(3-0-6)
Fundamental Spin Electronics
doulavasnein 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

shasBidnaseu nevuastiu MIavaNaiu LmngMso
madsrhuaThazaTuvasa sthind lwhenidasausingn qunsol
JouFaUNWENIULNERHU WA dayauuUEs

Spin of electrons, spin current, spin accumulation,
spin transport and spin-transfer torque phenomena, spin valves,
MTJs: Magnetic Tunnel Junctions, MRAM: Magnetoresistive

Random Access Memory

0204 490 \EasdnsssmeRlans 3(3-0-6)
Selected Topics in Physics
doulavesnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2
Fdafiesirihada ussnelaseanasdtasmeinyie
TS AsBon
Selected topic of interest presented by members of
the department or by visiting professors
suflavituuyinenmans

0204 497 1(1-0-3)

Scientific Method

a o an ¥ ad o

Naﬂwammm : fRadulhn 4 Iﬂilﬂ'é']&lm%‘ﬁaﬂ
NAAIM

Prerequisite Forth year student and

consent of the department
1% v d‘ ‘:; i3 [ v 1%

mi@u@mwmmmaaﬂﬂmwm Wi@mﬂu@mﬂm@
maﬂm@mui@ammLﬁwziawmmm%m LﬁaLﬂ%ﬂWiLﬂ%HNﬂﬂNW%@N
o [ o ' a Aan 6
amsumiwﬂmaawavl,ﬂslmw 8391 0204 498 Iﬂiﬂx‘ﬂ‘l&Wﬁﬂﬁ

Literature search related to the project, submission
of a project proposal approved by the department, preparations

for the project study in 0204 498 Senior Project in Physics

a o
3. NI LARNES
ThaenFuulunednau, Adeasoulusminende
smnanamy Bidaund 6 wiheda

4. weFEuRafnm

SwsiRandenGeinaniadnm TEoulunein
matinem TnofGanlamasmedn dwsuwmmsinmuouania
AnwlfdenBenununednienidan 3 mhefa wadindenss
6 Mihufin TITmae 9 MieAn
0199 499 aufiafnn 9(0-40-0)

Cooperative Education

maufiaaulusniudsznaunisegefissuy
TaanasilassnhemAnendufusesznaums Wawam
faw bk ianadmaAnmauasinssiifeadastumarinu
Tuaniutsznaums JenNaann s aumad e 1m
mMsfAnay19fissuy Madang madedula aasnaurinuely
MRS Y ARSI HasIMAA AR

YDIFMULTZNALMT BATHMALTINY
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A systematic provision of work-based learning in the
work place for students with the cooperation between the
university and the work places to allow the students to develop
both academic and work - related skills in the work place. This
procedure will help the students in self-development skills, Also
it will result in high quality graduates who are most suitable for

the work places and the labor market
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Bachelor of Science Program in Applied Physics

nenenamstiosio (RANdszene)
mu. [WEndszand)

Bachelor of Science (Applied Physics)
B.Sc. (Applied Physics)
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a 1 L3
91837 %ﬂaﬂij@li
1. wneindnviall Laisiowndn 30 mizefia
THiRa G sinmsderimua luwmdngamsnaindnm
7l (@t .6l 2568) alvAnendesmansens
2. WNINITUANIE
o ¥ a (%3 1 1 a
fvmaiiSew Laistoundn 105 wisefia
munn
o ¥ a 1 a a 1 :
AvmaliSew 20 mieda luseindalyil

0201 113 WA 1 3(3-0-6)
Calculus 1

0201 114 WARQHN 2 3(3-0-6)
Calculus 2

0201201 F3mamastiavnly 3(3-0-6)
General Statistical Methods

0202103 waned 1 3(3-0-6)
Principle of Chemistry 1

0202193 Ufifemewanied 1 1(0-3-1)
Principle of Chemistry Laboratory 1

0203110 F33nen 1 3(3-0-6)
Biology 1

0203191 UfTAmMsEnen 1 1(0-3-1)
Biology Laboratory 1

0204101 #&n& 1 3(3-0-6)
Physics 1

0204102 #&NS 2 3(3-0-6)
Physics 2

0204191 UfTAMsRENS 1 1(0-3-1)
Physics Laboratory 1

0204192 UfTRMTAENS 2 1(0-3-1)
Physics Laboratory 2

0299202 MSsnauEESLAIMNENE®S 1 2(2-0-4)

English for Science 1
0299203 AENEsNOEETLAMENENE®S 2 2(2-0-4)

English for Science 2

an
fviua lnaewlaitaandn 76 wiwia Tusedandaludl
2.1) AnNug1udmivizianndsuuazizien
a @ a 3 U a 1 a a 1 :
Si8nmsaiing dwiualidew 24 wieha luseineslui
0204201 ameENERSAMSLRENS 1 3(3-0-6)
Mathematics for Physics 1
0204202 AWAANEGSEMSUTENS 2 3(3-0-6)

Mathematics for Physics 2

0204 211

0204 220

0204 230

0204 310

0204 330

0204 240

NAFMEAS 3(3-06)
Mechanics

aomaransuas AN ha 3(3-0-6)
Thermodynamics and Statistical Physics
nouslmaninih 1 3(3-0-6)
Electromagnetic Theory 1

nNAFEASAEUST 1 3(3-0-6)
Quantum Mechanics 1

M aTRAL 3(3-0-6)
Vibrations and Waves

Fandealal 3(3-0-6)
Modern Physics

2.2) I3endeAudInsuigiienwasnuaziziien

a e a ° v a ) a a 1 :
Laﬂ"ﬂiﬂ%ﬂﬁ ﬂ’Wm@ﬂWﬁ&l% 26 NN 1%518'3‘!’16]11]%

0204 195

0204 203

0204 221

0204 250

0204 280

0204 292

0204 297

0204 350

0204 390

0204 396*

0204 497

0204 498*

mi‘ﬂizqﬂﬂ%mﬁﬂﬁ@ﬂﬁﬁumﬂ 1(0-3-1)
Information Technology Applications
madeuliunsunasiames 2(1-2-3)
Computer Programming

QOAMMARARSUSEE NG 3(3-0-6)
Applied Thermodynamics

2997 b 3(3-0-6)
Electric Circuits
mﬁ@LLaxm‘%aaﬁai@mﬂw%LLazmm%au 3(3-0-6)
Electrical and Thermal Instrumentations

and Measurements

ms@ammmﬁaaﬁu 2(1-2-3)
Introduction to Drawing

msnuftiEmslulssnu 2(0-6-2)
Workshop Practices

wisasdnsnaluih 3(3-0-6)
Electrical Machines
Uaanesesilayammslyithuasemadon 10-3-1)
wazasaslnih

Electrical and Thermal Instrumentation

and Electrical Circuit Laboratory

Fuannang 1(0-3-1)
Seminar in Physics

sufletASmamdinnenans 1(0-3-1)
Scientific Method

TrssnuiiRemsiand 2(0-6-2)

Senior Project in Physics
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0204 499* MIRNNH

2(0-40-0)

Student Practicum

*mydssfiunaidiu S vse U

2.3) Snawzmuiiay

2.3.1 3aWILAUTIAY FT1ANEINK MU

va 1 a a 1 z
Glﬂk‘i&l% 17 ¥HIBYNG Twmrmm‘lﬂu

a j a
2.4) MW URXNITAbLADN

2.4.1 FawmzmmiandmsuITanwasNk M

¥ A a 1 J 1 a
Whdandew Tudaendr 9 wiefha
0204 323 SPLULUSIMeaEMIA NS 3(3-0-6)

Air Condition and Refrigeration

0204 324 sxuulonh 3(3-0-6)

Steam Systems

0204385 MITAMILATIMIIUNEI 3(3-0-6)

Energy Project Management

0204409 Fosdmassmefanduasidndisvynd  3(3-06)

Selected Topics in Physics

and Applied Physics

0204420 MIVONULLISTULITIANNSY 3(3-0-6)
Thermal System Design

0204 421 viaanu3amn 3(3-0-6)
Heat Pipe

0204 422 L%al,wﬁumzmﬂmiwﬁ 3(3-0-6)

Fuels and Combustion

0204 424 ssuulseluivh 3(3-0-6)

Power Plant Systems

0204312 naenaazaslna 3(3-0-6)
Fluid Machanics

0204322 m3melauanadon 3(3-0-6)
Heat Transfer

0204 352 seunlnihings 3(3-0-6)
Electrical Power System

0204 386 MIBLINIAZMITANINEIL 3(3-0-6)
Energy Conservation and Management

0204 388 mewﬁmmmsmim%wgﬂ 3(3-0-6)
Energy Resources and Conversions

0204 394 URTFAMIWAINUMEMIEL 1(0-3-1)
Renewable Energy Laboratory

0204395 UTRMIMIAHNAIL 1(0-3-1)
Energy Laboratory

2.3.2 Jrawizaudedy 3riandiinnsading
3 v a 1 a a 1 :
v snaew 17 whefa luseineslui

0204335 lailosian 3(3-0-6)
Microwave

0204337 winmyAemaasin 3(3-0-6)
Principle Communication

0204351 PavidiEnMIaing 3(3-0-6)
Digital Electronics

0204 353 MSAATZATTLLA YR 3(3-0-6)
Signal System Analysis

0204 355 uawdandianmsafing 3(3-0-6)
Analog Electronics

0204 392 UfTmsBidnvsating 1(0-3-1)
Electronic Laboratory

0204 398 ﬂﬁﬁamiéami 1(0-3-1)

Communication Laboratory

0204425 MIORNLLLIARDIANILALMABEeM 3(3-0-6)
Heat Exchanger Design

0204 434 NMIDONULLTZULENET 3(3-0-6)
Mlumination System Design

0204470 waluladwdsnuuasaior 3(3-0-6)
Solar Energy Technology

0204473 Mdssdinindne®ie ussuundanu 3(3-0-6)

Life Cycle Assessment in Energy Systems

0204 475 NAAN WFIFLULALLATRISAIMF 3(3-0-6)

Fans, Pumps and Air Compressors

0204478 wialuladmatnfiundsnn 3(3-0-6)

Energy Storage Technology

0204479 waluladfuedes 3(3-0-6)

Nuclear Technology

0204 481 MIVHUNAINUANTLY 3T 3(3-0-6)

Energy Planning for Community

a v a v a a a
2.4.2 ?‘11L%1N1$ﬂ’1%l;'s1€|ﬂﬁ’l‘lﬁﬂ')‘ﬂ’1Laﬂmaﬂ'ﬂiﬂ%ﬂé

o ¥ A a (%3 ! ' a
ﬂ’m%ﬂiﬁkﬁﬂﬂﬁﬂu 131%32111’3'] 9 UWIENG

0204 338 mia‘aﬂm%um 3(3-0-6)
Optical Communication

0204356 MIRIUANTaUNAL 3(3-0-6)
Feedback Control
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0204 367

0204 3568

0204 367

0204 409

0204 433

0204 435

0204 436

0204 437

0204 451

0204 453

0204 454

0204 455

0204 456

0204 457

0204 458

0204 459

0204 460

0204 467

{ulosnaulnsamas 3(3-0-6)
Microcontroller
nrdemuasesaedays 3(3-0-6)

Data Communication and Networking
£ 1 [ a v &K } %
’JHQLLNL‘WﬁﬂLLa&iLW@I%IaEIm?UHWﬂ‘TJaMua 3(3-0-6)

Magnetic Materials and Data Storage Memory

BosarmmeinduasiAndlssend 3(3-0-6)
Selected Topics in Physics

and Applied Physics

yaINel 3(3-0-6)
Antenna

seuumsAesns Smaitiosdu 3(3-0-6)
Introduction to Wireless Communication Systems
Biinmaafindmauss 3(3-0-6)
Optoelectronics

WL 1RRI0E TR THOUNIEN 3(3-0-6)
Simple Models of Magnetism

Bifnmsafindmas 3(3-0-6)
Power Electronics

MILIEIAHAGATR 3(3-0-6)
Digital Signal Processing

MILIENIAHAMNARYS 3(3-0-6)
Digital Image Processing
winnmesdessthdidnrofing 3(3-0-6)
Fundamental Spin Electronics

Fges nruidiges 3(3-0-6)
LLazmiL%awiaém%umﬁ@Lm&m‘uam

Sensors, Transducers and Interfacing

for Measurements and Controls

msdeanseaTa 3(3-0-6)
Digital Communication

waluladoamer 3(3-0-6)
Space Technology

Tasshensisssuasaness 3(3-0-6)
Communication Network

and Transmission Lines

Senenaas 3(3-0-6)
Material Science

qunanfansfiesia 3(3-0-6)

Semiconductor Device

3. wedTaeniEs
dmsuigmuuuinglidendenlumeniu g fida
souluinendesmansen ltaund 6 miiefio uasdwsuiite
fdonummsdnmunuaniadnmlfamedondoussin
0199 499 anfadnE WS EATRaNES 6 miefa

4. wnekndsssumsaimaswa
AwSuiAauuuUn® wae wwuaviadnm IiSeu
TuseAmn 0204 499 MaRnT e vSLTARLULaTRaANm WiAen
Seunedn 0199 499 annadnw uwunedn 0204 497 suidlen3s
MANMENANES 0204 498 lAsnumMINENS waznaae3nidan
v siavae 9 wise ToedGaulramedenGon Smentsdy
s laitioand 21 wiaefia
0199 499* ﬂ‘wﬁ’ﬂﬁﬂtﬂ 9(0-40-0)

Cooperative Education

ASunnunsfnmuuuaniafnm WidenSuu
183 0199 499 RN UueI 0204 497 sidenIsrTmsa
Anenenaes 0204 498 lemsnufifamaRand uasvsaeinidonisa
6 Mihufn TITmNg 9 MideAn
*mytszsfiunaidi S vse U
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P

P

/O

s

N

C wRwMsAnm
sadilEnadszend Jaenndeau
i 1 madu

SWAIT fo%m wefia

0031 001 masumnnENSaneuRnUsE U 2(1-2-3)
Daily English Conversation

0201 113 UARANE 1 3(3-0-6)
Calculus 1

0203 110 Fnent 3(3-0-6)
Biology 1

0203 191 URIGEMsTIMen 1 1(0-3-1)
Biology Laboratory 1

0204 101 fEnd 1 3(3-0-6)
Physics 1

0204191 UALFmsRENS 1 1(0-3-1)
Physics Laboratory 1

XXX XXX Sdonvsnarnwiily 8(x-x-x)

sawiaefa ludaund 21 wiwagfia
94 1 magme

SWaIT fo%m weia

0031 002 mmé’anqmﬁ'amiﬁami 2(1-2-3)
Communicative English

0201 114 UARRAT 2 3(3-0-6)
Calculus 2

0201 201 sty 3(3-0-6)
General Statistical Methods

0202103 waned 1 3(3-0-6)
Principle of Chemistry 1

0202 193 UftiAmananed 1 1(0-3-1)
Principle of Chemistry Laboratory 1

0204 102 and 2 3(3-0-6)
Physics 2

0204 192 UFiRmMIRENS 2 1(0-3-1)
Physics Laboratory 2

0204 195 matseend fmaluladansamne 1(0-3-1)
Information Technology Applications

XXX XXX Andemanadniniy 4(x-%x-%)

samiefia lataend 21 wibaeiia
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9 2 madn

SWAIL do%m wefia
0204 201 AolAFMERSEMTIRARNS 1 3(3-0-6)
Mathematics for Physics 1
0204 203 madeullsunsunaniaies 2(1-2-3)
Computer Programming
0204 220 quvmwaenasLas AN Fana 3(3-06)
Thermodynamics and Statistical Physics
0204 230 nudualnan i 1 3(3-0-6)
Electromagnetic Theory 1
0204 250 2523 lvith 3(3-0-6)
Electrical Circuits
0204 297 msinugtiEmslulssns 2(0-6-2)
Workshop Practices
0299 202 MINSINnEESLANENeNERS 1 2(2-0-4)
English for Science 1
XXX XXX Fndenmsnedniniy 2(x-x-x)
samiaefa ladaend 20 wiwagfia
# 2 mavae
SWAI™ fo%m wIEne
0204 202 ATlAENERSTURRNS 2 3(3-0-6)
Mathematics for Physics 2
0204 211 naeFnams 3(3-0-6)
Mechanics
0204 221 aovmaeanSUszeNe 3(3-0-6)
Applied Thermodynamics
0204 240 Aandealval 3(3-0-6)
Modern Physics
0204 280 miauasiesasiodemsihuazemsdan 3(3-0-6)
Electrical and thermal Instrumentations and Measurements
0299 203 MINBINnEESLANENeNEsS 2 2(2-0-4)
English for Science 2
XXKX XXX Fndemsnainuinly 4(x-x-%)
sumvaefa ladaend 21 waeia

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



P

P

p
-

-

/O

9 3 meadn

TWaIL Fa9mn mhefia
0204 312 naansasiva
3(3-0-6)
Fluid Mechanics
0204 322 mamelauanndan
3(3-0-6)
Heat Transfer
0204 330 MITULRLATY
3(3-0-6)
Vibrations and Waves
0204 383 WiRIWAIMasn L AeugL
3(3-0-6)
Energy Resource and Coversions
0204 395 URTIRMIMIAINAT
1(0-3-1)
Energy Laboratory
0204 396 FuanAanS
1(0-3-1)
Seminar in Physics
A A 2 o
XXXX XXX 1% Laaﬂmmmﬂﬂmm\lﬂ 6(x-x-%)
s Tuitaand 20 wIENA
19 3 medana
S Fa%mn wheia
0204 292 mMIdenluuinggiv 2(1-2-3)
Introduction to Drawing
0204 310 NAFMENSAIBUGTH 1 3(3-0-6)
Quantum Mechanics 1
0204 352 seuulndhrids 3(3-0-6)
Electrical Power System
0204 350 inSasinanalnih 3(3-0-6)
Electrical Machines
0204 390 YitfmainTasioTomslrihuasanndan uagisasinih 1(0-3-1)
Electrical and Thermal Instrumentation and Electrical Circuit Laboratory
0204 394 UUAMIwas AU 1(0-3-1)
Renewable Energy Laboratory
0204 386 MILSNIAYMITAM NI 3(3-0-6)
Energy Conservation and Management
0204 xxx Aanidan 3(x-x-x)
0035 001 Armikavdngamilagaa
2(1-3-2)
One Program One Community
samiaeia Tutaena 21 wkane
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U9 3 mamsfnwive

sweIMN a3 wlaefe

=
0204 499 MIRANH 2(0-40-0)

Student Practicum

samiazia sitaend 2 wibagia

9 4 madn

SWaIT fa3m wIEne
0204 497 sudeASmameinenenans 1(0-3-1)
Scientific Method
0204 xxx Amianidan 6(x-x-x)
XXKX XXX AFenia 6(x-x-x)
sawmibefa ludaund 13 whaefa

9 4 madany

Vel a3 wikefie

0204 498 Tassnuiidamsiland 2(0-6-2)

Senior Project in Physics

0199 499* FAnafnm 9(0-40-0)

Cooperative Education

sasmiaeia Tadaenin 2 wbefia

* g WSURRafSBuHuMISauUaiafnm lidsamedoulunetan 0204 497 sudet A3 mamainaenaes 0204 498 lassrmiiaa
MeNENS uasimidanie uedasamadonmeden 0199 499 anfadinn ludulld 4 meday 1um 9 wiaefa

‘ HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



P

P

p
-

-

/O

a §a a a
sailEnddszend 3xiendiinnseiing
oy H‘ ¥
i 1 maan

B eepal Fan whefia

0031 001 mMysumnmMEndaneElutinUssiiu 2(1-2-3)
Daily English Conversation

0201 113 LL@ﬁ@lﬁﬁ 1 3(3-0-6)
Calculus 1

0203 110 Fivent 3(3-0-6)
Biology 1

0203 191 UTRneTImen 1 1(0-3-1)
Biology Laboratory 1

0204 101 fland 1 3(3-0-6)
Physics 1

0204191 UFiRMsRENE 1 1(0-3-1)
Physics Laboratory 1
A A 2 o

XXXX XXX ’amaanmmmﬂﬂmwﬂﬂ 8(x-x-x)

s Tutaend 21 wana

% 1 madane

SWaT Fa9mn e fia

0031 002 mendnneiansdoss 2(1-2-3)

Communicative English

0201 114 UARHE 2 3(3-0-6)
Calculus 2
0201 201 Emsmsadarly 3(3-0-6)

General Statistical Methods

0202 103 AN 1 3(3-0-6)
Principle of Chemistry 1

0202193 Ufridmewaned 1 1(0-3-1)
Principle of Chemistry Laboratory 1

0204 102 and 2 3(3-0-6)
Physics 2

0204 192 UAEmMRENS 2 1(0-3-1)
Physics Laboratory 2

0204 195 ﬂﬁﬂi:ﬁﬂj@ﬂ%L%ﬂIuIa@ﬁﬁﬁ%mﬂ 1(0-3-1)
Information Technology Applications
A A 2 o

XXXX XXX Adonuanadnuiily 4(x-x-x)

samiazia laitaend 21 wkaeia
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9 2 madn

svaa fo%m wkaene
0204 201 AlaeNENSETURENS 1 3(3-0-6)
Mathematics for Physics 1
0204 203 madauldsunsuaasiians 2(1-2-3)
Computer Programming
0204 220 aowmamansuwas AN G hia 3(3-06)
Thermodynamics and Statistical Physics
0204 230 nouslmaninih 1 3(3-0-6)
Electromagnetic Theory 1
0204 250 2993 bl 3(3-0-6)
Electrical Circuits
0299 202 MIAINOEEMTLIMENFES 1 2(2-0-4)
English for Science 1
0204 297 msnutiEmslulsenu 2(0-6-2)
Workshop Practices
XXX XXX Fndonvsnafnuinly 2(x-xx)
samieia liteeni 20 WILRe
94 2 mavae
SWIL §a5m waeia
0204 202 ATlAENERSTSURRNS 2 3(3-0-6)
Mathematics for Physics 2
0204 211 NAFERS 3(3-0-6)
Mechanics
0204 221 gumwaENam3UszENa 3(3-06)
Applied Thermodynamics
0204 240 Fandyalal 3(3-0-6)
Modern Physics
0204 280 meiauatiesasiaemsihuazensden 3(3-0-6)
Electrical and Thermal Instrumentations and Measurements
0299 203 MINSINnEESUANENeNERS 2 2(2-0-4)
English for Science 2
XXXX XXX Fndomsnafnuinly 4(x-x-%)
smaefia lataend 21 vaefia
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TWaIL Fa9mn mhefia
0204 330 MITUNAZARL
3(3-0-6)
Vibrations and Waves
0204 337 nanmsdeansilasdis
3(3-0-6)
Principle Communication
0204 351 FaviasdnnIatind
3(3-0-6)
Digital electronic
0204 353 mIleneErULdyaN
3(3-0-6)
Signal System Analysis
0204 398 UfIidmsReas 1(0-3-1)
Communication Laboratory
0204 396 FuanAang 1(0-3-1)
Seminar in Physics
A A 2 o
XXXX XXX 1% Laaﬂmmmﬂﬂmm\lﬂ 6(x-x-%)
s Tuitaand 20 wIENn
19 3 medane
SHeIM Fa%n e
0204 292 mydeuuuundiasdin
2(1-2-3)
Introduction to Drawing
0204 310 NaFNERSAIBUTN 1
3(3-0-6)
Quantum Mechanics 1
0204 350 wnsdnana lndh 3(3-0-6)
Electrical Machines
0204 392 UAtiEmsdidnnsading 1(0-3-1)
Electronic Laboratory
0204 390 UitAnmeTasiaiamaelnihuazanadon warasas dh 1(0-3-1)
Electrical and Thermal Instrumentation and Electrical Circuit Laboratory
0204 355 wawdanddnniating 3(3-0-6)
Analog Electronics
0204 335 lulagim 3(3-0-6)
Microwave
0204 xxx Az uanidan 3(x-x-%)
0035 001 ArmitsnangaTnileaem
2(1-3-2)
One Program One Community
s Tutaend 21 wbaenn
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S¥eIN Fa3 wlaefa
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0204 499 MINNIT 2(0-40-0)
Student Practicum
samiazia lsitaend 2 wikgia

9 4 madn

SWaIT fa3m wIEne
0204 497 sudeASmameinenenans 1(0-3-1)
Scientific Method
0204 xxx Amianidan 6(x-x-x)
XXKX XXX AFenia 6(x-x-x)
sawmibefa ludaund 13 whaefa

9 4 madany

S¥eIM Faim whefia

0204 498 Tossnui&amsfiand 2(0-6-2)

Senior Project in Physics

0199 499* Bvaohiite 9(0-40-0)

Cooperative Education

sambazia Bitagnd 2 wibefia

* gsuidanGuummeBauuustadnm Wdsamadonlunedn sudedsmamdnmamans lessoudidamsianduasin
d v § o Y i . oA
Banie uddnsamadonnein anfadnm Tuiudi 4 medae S 0 whefa
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ABsUIUTIE I

1. wneindnmihly litaend1 30 wihefia
2. weirnawe mvuaidew likeendr 105 wizefia
29 wiwaEin

3(3-0-6)

a ° ¥ a
BN mwm‘[m‘szm
0201 113  UARAAH 1
Calculus 1
Aa LA co o & 6o
ANALAZANING DLHDIYDININE U a%w%ﬁﬁlaﬁﬂdﬂ“ﬁ%
o a § Av € €
suaduayms tergneatRnusuaymsdseyne
Limits and continuity of functions, derivatives of
functions of one variable and applications, integrals and

applications

0201 114 UARARH 2 3(3-0-6)
Calculus 2
daulanein Mednfidesseunie 0201 113
UARRAH 1
Requirement Prerequisite 0201 113 Calculus 1

Hofdummusnuals Alauazanasatiiasmeailamant
§ruls euuseloeuazmatiszand oynaNating

Function of several variables, limits and continuity
of functions of several variables, partial derivatives and
applications, infinite series
0201201 3anmemesdaly 3(3-0-6)

General Statistical Methods

Niumaﬂﬁuﬂwumaqﬂﬁa afienason ABfusiusindeays
msuanuasanashaziuasshachs matssanmuaymmasday
sunGudmInen wAnTBENg 1 nax AmALINGN9TBse A
PB9LITEINT 2 NN ANNULIUTIUYBILTEHINT 1 NN Samdmnng
wilsiismaastisymng 2 ngu Mg NauLsUwM MIAe s
nnanaeavEndNiutaehshe %wiﬁuﬁamiﬂiwqﬂ@ﬁmaﬁ%‘m‘s
mesdaruosaaselaelHlsunsadisag

Introduction to statistics, descriptive statistics, data
collection, probability distribution, estimation and hypothesis
testing for mean and variance with one and two populations,
analysis of variance, simple regression and correlation and theirs

application with real problem solving by statistical package

0202 103 wanLAd 1 3(3-0-6)

Principles of Chemistry 1

Tnssassnsnan USnmwensdaniug wuseindl satifvas
NN angaeil Me 29Ul 109
§3avary dudifneadiindin nse-lud Ssavaretiines
LLﬁ%ﬂﬁi‘ﬂM‘j@]ﬂi@»LUﬁ

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,
acid-base, buffer solution and titration
0202 193 UfjdAnsuansedl 1 1(0-3-1)

Principles of Chemistry Laboratory 1

nvaseiisanndastuiion e Brmdned 1 5
eanlaansisluianfildns mﬂ%aqﬂﬂiaiﬁuimmamﬁ BENIL
aoadINTv mamenasfizasthe ANAAIAN NIA-LUE ENIBTAY
fimas uasma nmm

Experiments designed to concord with Principles of
Chemistry 1; Safety in laboratory, use of basic chemical
equipments, colligative properties, gas constant, chemical
equilibrium, acid-base, buffer solution and titration
0203 110 #¥3nen 1 3(3-0-6)

Biology 1

ulfvnedediEin nedassuuaedidin suduiims
Inenenans saedenstin iraduassmMUATy Fugenams naln
0TI mwwamwmmaﬁqﬁ%ﬁm ‘[maﬁ%mmwﬁwﬁmaa
Rruaedad fneinenuasndngss

Characteristic classification science methodology of
organisms, chemistry of life, cell and metabolism, genetics,
evolution, biodiversity, structure and function of plant and
animal, ecology and behavior
0203 191 Ufjiiansdainet 1 1(0-3-1)
Biology Laboratory 1

Sanluseden F18319AuTIH 0203 110
Fanen 1
Requirement Corequisite 0203 110 Biology 1

manaassfisanndasiuiiamlunedn 0203 110
3 1
Laboratory experiments to accompany 0203 110

Biology 1
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Wand 1
Physics 1

0204 101 3(3-0-6)

unhifenfAnianduasanaddyreiniand
VRsnosmafiang mmedendiBad NOUDIHIETL mateAouALLL
'iﬁr[ﬁma&mmmaw IN LUUFTURE T NULAYNENY mim?@uﬁ
ESHEZENS ﬂ&l@aﬂﬁ mi@mméu ﬂgmﬁm maﬂwa GEGIENGN
a6 AEaULATIIWaFNERS Nopaativash

Introduction to physics and important, quantity of
physics, linear motion equations, Newton’s laws, equilibrium,
projectile and circular motions, momentum and collisions, work
and energy, system of particles and rigid body, vibrations and
waves, sound, fluid mechanics, mechanical properties of matter,

thermodynamics and kinetic theory of gases

0204 102 Wand 2 3(3-0-6)
Physics 2
donlenein : seimiigasseuN 0204 101
Wand 1
Requirement Prerequisite 0204 101 Physics 1

yifietin snsusindn suausinn snsusmdnumiien
W rfussquasén e nazualih s ihnssusesn
nasuaAEy AAuuslindnliih ﬁwﬁﬁmaa@é‘uumuasﬁmqﬂmr@
uwﬁwﬁmﬁuﬂﬁnﬁaﬁﬂwﬂ suifrasiindus fnduadiuas
Uifsenihuedes

Electrostatics, magnetic materials, magnetic field,
magnetic induction, capacitors and inductors, electric currents,
DC and AC circuits, electromagnetic waves, wave property of
light and optical instruments, introduction to modern physics,
properties of nucleus, radioactive and nuclear reaction

awva

0204 191 UTAmsNANS 1 1(0-3-1)
Physics Laboratory 1
ﬂﬁﬁamiﬁmﬁmﬁawﬁm 0204 101 F&n& 1
Laboratory experiments to concord with 0204 101
Physics 1
0204 192 UfjTiAnmsWANS 2 1(0-3-1)
Physics Laboratory 2
ﬂﬁﬁamiﬁmﬁmﬁawﬁm 0204 102 F&nd 2
Laboratory experiments to concord with 0204 102

Physics 2

0299 202 AMBINREAWTUINEENERS 1 2(2-0-4)
English for Science 1
donlazasnedan ¢ 0021 001 mmé'enqmﬁugm
Prerequisite 0021 001 Fundamental English

fndiwadia msldmmmadnenenaas mssuuay
ansudnlaluumenudidnenenans

Technical terms, usage of English for scientific
purposes, reading and understanding of articles on science
0299 203 MIBINREEWMSUINENANERS 2 2(2-0-4)

English for Science 2

Wowlavasnedn : 0299 202 MwdsnguEwmTy
Inenenaas 1
Prerequisite 0299 202 English for Science 1

ﬁWﬁm@ﬂﬂ mﬂ%mmwfmmmﬂm% MIBIULaY
anadn R luunenaenydnenenans

Technical terms, usage of English for scientific
purposes, reading and understanding of articles on science

Jauan Mviua liideu 76 Waia
2.1) 3%115%_@1%3'1(1mnwé’aamuazimmnﬁtgnmaﬁné

e Wi d1uan 24 whefa
0204 201 AEiAFFASTUSLAENS 1 3(3-0-6)
Mathematics for Physics 1
doulogesedn : 0201 114 UARAN 2
Prerequisite 0201 114 Calculus 2

aumsFeeuiutedny namassmMsToyiutanlay
Susumils AN EuRUTN T Suiuaes dumsGoaniug
ULUAILANARAY Teadianniaadly 3 78 G
mAemsianaeiugs sufuinnaed Viuinneed e
wanesuls eyiuselay aumsiBsoyiustos URMuBmMauMS
Fottmewon mstszendmeRang SR kavANMIP IS

Ordinary differential equations, solutions of first-order
differential equations, solutions of second-order differential
equations, exact differential equations and solutions, vector
algebra in three dimensions, polar coordinates, advanced vector
analysis, vector derivatives, vector integrals, functions of several
variables, partial derivatives, partial differential equations, path
integrals, boundary-value problems, applications in physics,

wave equations and heat equations

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY

91



92

0204 202 ASIAAEASIIMTURENS 2 3(3-0-6)

Mathematics for Physics 2

Wanlovasned® : 0204 201 adiamaasdudy
#5nd 1
Prerequisite 0204 201 Mathematics for

Physics 1

Hardumen wasuae o nagmisnan Sl
flordunitmin aynaani3es maudaaides mawasaane
magUiemndiaenans Meuuazaunss aunsimdiae’ naway
aynaRaENN ey Fsaniut SouBedau fulsdeon
Horitwdedau HoridrAiemest UsiusBedou U5 linsauuy
manUSusZadiae

Periodic functions, norms of functions, scalar products
of functions, unit functions, Fourier series, Fourier transform,
Laplace transform, mathematical induction, sequences and
series, Taylor series, power series solutions of ordinary differential
equations, complex numbers, complex variables, complex
functions, analytic functions, complex integrals, improper

integrals, numerical integration

0204 211 NAFERS 3(3-0-6)
Mechanics
Gowlavasnedn 0204 101 Wand 1
Prerequisite 0204 101 Physics 1

FLUUUTI U3IeWS dxna galvastio aaunamaesuay
aauenamsvasaumanazIaguiainds m,]miméauﬁ*ﬁ”aaawaq
Tadiu Taend Ny Buiaduas s

Force systems, resultant, equilibrium, fluid statics,
kinematics and kinetics of particles and rigid bodies, Newton’s
second law of motion, work and energy, impulse and momentum
0204 220 amuuwarnFASuaziENBeada 3(3-0-6)

Thermodynamics and Statistical Physics

AnfianmuasRinefuamadan AR AR
ANNTOU FNNIUFAIETIUE WINTULEAENIUE NGNIGTAN
waenaes wwulnsd YU ISINAFINS eiastudia
Fauuasssuuvhesuiun mawAswns noudasvivesths Aand
BISN6 SDUSTINVMAUATENULTIRAMA ANNNUUUYD
amue FARUULWNNT aE-luadedwl affuuuasd-fusn
andwuuludlaialent

Thermodynamics: heat, temperature, thermodynamics
equilibrium, equation of states, function of states, laws of
thermodynamics, entropy, heat engine and refrigerator, phase
transformation, kinetic theory of gases. Statistical physics:
macrostatesand microstates, density of states, Maxwell-Boltzmann
statistics, Fermi-Dirac statistics, Bose-Einstein statistics
0204 230 Mgufusivdninih 1 3(3-0-6)
Electromagnetic Theory 1
doulavasnein 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

ngwesqaen] s lvihadin wisnuuazdne i
enadnum leBidnedn ersafiutsey Mt NN
nazuah sumsthdraauaymtas swnausanato snausdingn
futhmanm Saqualindn sumausndiad swsuslingn i
wdaenanm miLLNﬂiSmﬂ“ﬂaﬂﬂé%Lmngﬂ‘lwl?\h

Coulomb’s law, electrostatic fields, electric energy
and electric potential, resistance, dielectrics, capacitance,
inductance, convection and conduction currents, Poisson’s and
Laplace’s equations, magnetostatic fields, time dependent
magnetic fields, magnetic materials, Maxwell’s equations,
time-varying electromagnetic fields, electromagnetic wave
propagation
0204 310 NAFIFATAIBUAN 1 3(3-0-6)

Quantum Mechanics 1

wdaiasduaasnarnanieonin faffuaduuas
sntTRvaailarEunin dneifiums sumsmsafaes namasTesss
ﬂﬁfﬁﬁa@maﬂuﬁmmwﬁaﬁa

Fundamental concepts of quantum mechanics, wave
function and its properties, operators, Schrodinger equation,
solution of Schrodinger equation in one - dimensional problem
0204 330 msé"uuazﬂé"u 3(3-0-6)

Vibrations and Waves

nmnReufiuuLBudaeaeiin miﬁ'w,mwmﬂ o
mMsduuuumisaazuuniiusefedy mafiamsduias madu
KUUGAIL WNRBsTE WargUuuumIunininaeegase Sumanan
T 1 86 uasmaefia edwadond daiFvasnaun msursnaen
ﬂTiLéEI’JL‘LI‘H: ﬂﬁﬂb"ﬁa% LLﬁSﬂﬁddN?Wl@ﬂﬂgu ﬂiTﬁ{]ﬂﬁiﬁ‘ﬂN
BTTFURIPALLTIIA 9 AAEES Lay AduER Inith i
matszyndlditiiemsiunySus
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Simple harmonics motion, mechanical vibrations such
as damped oscillations and force oscillations, resonance, coupled
oscillations, degree of freedom and normal modes, one and many
dimensions wave equation, travelling waves, properties of wave
such as interference, diffraction, reflection and transmission,
some phenomena of sound and electromagnetic waves, and
application of Fourier method
0204 240 Wandyalwsi 3(3-0-6)

Modern Physics

MWTINYRL Lﬂn@waalﬁawﬂﬁﬂﬁgﬂwﬂ yugdinsnm
G Qmﬂmﬁ&%aﬂé‘madamm Qmﬁmﬁ@%@awﬂmmamﬁu
lasseoznan sxtiFuacads Aandfedes uavoumeyaau

Overview of modern physics contents, theory of
special relativity, particle properties of wave, wave properties of
particle, atomic structure, properties of solid, nuclear physics

and elementary particles

2.2) 39180 T9AUFI9SUIT AN WIS BIALIT AN
Sifnnsafind MwiualiSeu w26 whaefia
0204 195 msuszandldivaluladassume 1(0-3-1)

Information Technology Applications

m?ﬂizﬂamamﬁaLma%Iﬂimeﬁuﬁmﬁm%uéwﬁmm
suuedatedufiugu nafieseonding Iaunmaanfiines
dmsumesanuuy ldsunsueanfiumeiamiuidewiy gunsel
welulafiasawne

Assembly of personal computers, basic of program
for offices, basic network, software installation, computer aided
design, web programming, information technology devices
0204 203 nideullsunsumasRanes 2(1-2-3)

Computer Programming

madenlisunssaonRamoidam Amsnzan mssu
sdonm mausamadays et weenlioed quuasdauly Wokdu
dmsnans ngtﬁau masmuadundayaiulng

Computer programming with a suitable computer
language, data input, data output, arrays, pointers, loops and
conditions, functions, structures, unions, reading from files and

writing to files

0204 221 auvWarNFRsLsTENG 3(3-0-6)

Applied Thermodynamics

Gowlaasmedn : 0204 220 aouuwarnaaIUaz
WandiBesda
Prerequisite 0204 220 Thermodynamics and

Statistical Physics

nuvdulngd nasuumadaunduld dnduasssuu
miﬂixqﬂﬁﬂgﬁﬁaﬁ 1UaY 2 5g§ﬁiﬂi3mumiﬁﬁu§m ANANTANAG
Jninsads Ipdnsmds pdnsvhanudu saddduimsaesams
maawﬂuﬁ@ﬁwﬂﬁﬁ%m meenginmsina menginssuums
SueuTgmacans

Review on entropy, reversible processes, system
potentials, applications of 1st and 2nd laws, basic processing
cycles, ideal cycles, actual cycles, power cycles, refrigeration
cycles, relative properties of substances, non-reactive mixtures,
flow analysis, thermodynamical combustion analysis
0204 250 2933 luvh 3(3-0-6)
Electrical Circuits
dewlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

296 13¥NaU2092937 NTRILARTTANA 29aTULD
hdnums maemsiauaziag vosdvearitiularnuin
e 2assusuniuasususes eauuuLlniuasm e
aonugasdn insuasmaizaslnesunsy rmsmdslwihnevussdy
svuyihansma

Circuit elements, Kirchhoff’s laws, resistive circuits,
nodal and mesh analysis, Thevenin theorem and Norton theorem,
first-order and second-order circuits, sinusoidal waveforms and
steady-state analysis, phase and phasor diagrams, AC power

citcuits, three-phase systems

0204 280 msiauazieiasilatamslnihuszanadan 3(3-0-6)
Electrical and Thermal Instrumentations
and Measurements
dewlavasnedn : 0204 250 29as s
Prerequisite 0204 250 Electrical Circuits
WlwLLawmiywﬂaqmﬁ@md\lw%Lmtmm%au
mssunuaEnuzaNTrnaeasle mlemsinmsin meve
nszualvihassuasnadulogldoynsaiuanzaanuasaiia mste
fasu MyIasUsenaumasnuuaemsIanasnu m3ingunni
ms¥aanadmuBuinuayd athdsuaud maiaansduas

mefaenu/Anm SyanuTuniu usiiges mauSuiey
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Unitsand standard of electrical and thermal measurement,
instrument classification and characteristics, measurement
analysis, measurement of DC and AC current and voltage using
analog and digital instruments, power, power factor, and energy
measurement, temperature measurement, measurement of
resistance, inductance, capacitance, frequency and period/
time-interval measurement, noises, transducers, calibration
0204 292 msuﬁwunmﬁaé’u 2(1-2-3)

Introduction to Drawing

winmadeushinmauasiniae salansmiinlsaadu
ﬂﬁ'lﬁH%ﬂWW@aI@ﬂﬁW‘WﬂLLﬁ&:ﬁﬂ@mL‘%ﬂﬁ MIMABAIIG LAY
ANAMAAADT MIFEUNNGe Nedeuiagy uasunund
masiamudneii malingaudue warmsduunnuaseNy3
ﬁugmmﬂ%@auﬂqma%ﬁaﬂumi@ammm

Lettering, orthographic projection, orthographic
drawing and pictorial drawings, dimensioning and tolerancing,
sections, auxiliary views and development, freehand sketches,
detail and assembly drawings, basic computer-aided drawing
0204 297 AsAnUfTANsTulseem 2(0-6-2)

Workshop Practices

ﬂﬁﬁﬁmilﬁmﬁumﬁmmm%mm nwesasiiana
uu3uuds suemlansusn madenlany wiseinsdiiug
mmﬂaamﬁﬂﬂwam

Practice in work-piece measuring, machine tools,
bench work, sheet metal works, metal welding, CNC machines,
saftefy in workshop
0204 350 iA%asdnsnaluish 3(3-0-6)
Electrical Machines
Howlavasedn : 0204 230 noufusiminiwi 1
Prerequisite 0204 230 Electromagnetic
Theory 1

WRIRHANAITL 299TUANAN HENMITBIENULY
wiEn InFhuagmsuLsamwndanuna ih ndsnuuwasndsnss
winnsreaiasinInalwih ndesinsnalwihnausass 3ams
aminsaime’nihnszuanss msmuquanssiasoiaes
Tvhnssusase nopiuasmaAemeimsaulasuumsReuazy
sl maslandaudassnain

Energy sources, magnetic circuits, principles of
electromagnetic and electromechanical energy conversion,

energy and co-energy, principles of electrical machines,

dc machines, starting methods of dc motors, speed control
methods of dc machines, theory and analysis of single phase and

three phase transformers, three phase transformer connections

0204 300 dfjiamsiedasiaTamelwihuazanadon 1(03-1)

uazasasluith

Electrical and Thermal Instrumentation

and Electrical Circuit Laboratory

ﬂﬁﬁ@mimwaaaLﬁmﬁ‘um’%mﬁai@uammﬂvd%Iaa@%
s uaailfimes loviufinas Jadfines daffines uawesuay
wnaudialiih udauslas it 2asssgariu 2TraaveS
§u nudmateusiu satuent] lemSizad 2993 RL 2935 RC 2433
RLC fwizas

Experiments that corresponding electrical instrument
and electrical circuits, voltmeters, ammeters, ohmmeters,
wattmeters, multimeters, motors and generators, transformers,
Thevenin equivalent circuits, Norton equivalent circuits,
superposition theory, Op-Amp, solar cells, RL circuits,
RC circuits, RLC circuits, sensors
0204 396* SuawAINS 1(0-3-1)

Seminar in Physics

maeuaiiTemeianduasiandyszend msdudu
FTHUNEILLLENS 7] MIEUONATTUMTAUA LAY

Literature review in physics and applies physics
research, information investigation, presentation of papers or
research work
szifaismeameinenanans

0204 497 1(0-3-1)

Scientific Method

a N an & and 3

Nau‘l‘ummiwmm ARaguln 4 Imﬂmwmwrw
1MAIAIMN

Prerequisite Forth year student and

consent of the department
madueamiifieadasiulaserm wiasismaidlass
maﬂm@mﬂ@ammLﬁuﬁﬁauma\‘imﬂ%m LﬁaLﬂ%ﬂﬁL@%ﬂﬁJﬂ’ﬂNW%@N
dwsumavhlassnusialylumedn 0204 498 lassrmmsiangd
Literature search related to the project, submission
of a project proposal approved by the department, preparations
for the project study in 0204 498 Senior Project in Applied
Physics
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0204 498* lassaufifameRand 2(0-6-2)
Senior Project in Physics
dewlavasnein : 0204 306 SawAANS
Prerequisite 0204 401 Seminar in Physics
“AQTI@NGW%@]TNL@E{WI@NSL%%W 0204 497 ib‘lﬂj EI‘LI%%TW?WN
Inenenams Miamevhamie Menuatiusaysoiwazsouthnua
Aenfulasesmin
Working on the project in accordance with the project
proposal 0204 497 Scientific method or, submit a full report and

give an oral presentation

0204 499* MsElnaw 2(0-40-0)
Student Practicum
L‘e"au‘lwaamr‘m : adYIZLﬁEI%L%EI%%‘IﬂLaﬂﬁQﬁUN']
udrlaitaendt 21 wihefia
Requirement Registered compulsory subjects

not less than 21 units
mstinalusnnifendostusnandsns lumhoou
T1ams3 $33swiia viawnsuiunmlsidennth 250 Halug
Student practicum on energy in or related areas in
government service of companies at least 250 hours
wkENATIN 26 BN

* ﬂ']iﬂizLﬁ%NﬁL‘]G]% S U

2.3) Srnawzenulisdu

2.3.1 J1UaWIZABIAY 371aNWAINH MUua
Thdew swan 17 whwefa
0204 312 nacansvasiva 3(3-0-6)
Fluid Machanics
Lfi'u‘hmaasw'“m : 0204 211 ﬂaﬁ']ﬁ(il%
Prerequisite 0204 211 Mechanics

‘ﬁ%j?%@’ﬂNiﬁii&l“ﬁﬂamaﬂﬂad‘l‘ma TR NEZRN]
@ﬁﬂﬂWﬁ@%ﬂad‘ﬂaﬁ%ﬂ ﬂﬁ‘lﬂﬂﬂLL‘]_l‘]_I‘ﬂUL%ElU ﬂW‘i\ILWﬁLLUU“fj%ﬂ’J%
wisnuuazMsgdsanmsing matszynd lugaamnasy
Lﬂ%aaquﬁmaxﬁﬂau

Fundamentals on the nature of fluids, mathematical
models of fluids, laminar flows, turbulent flows, energy and

losses from flows, industrial applications, pumps and fans

0204 322 M3 shaIaumw%au 3(3-0-6)

Heat Transfer
0204 221 gEUMWaFNFRTLSENG

0204 221 Applied

dewlavasnedn -
Prerequisite
Hermodynamics

WﬁﬁﬂTiLﬁaﬁ(ﬁ%m AINTEUIUNITAN HIB%Q’JTN%@H
ﬂﬁﬂhﬂ’n&l%a% ﬂﬁ‘W?WﬂN%@H ﬂﬁﬁﬁﬂi@%ﬂ’ﬂN%@%@ﬂ(ﬁ’lLLat
Isiaash mamelauanateulu 1 86 uas 2 56 mashaleuanadou
wwudssy manelauanafouuuuiiaiy mauxSRanusau
gasimgiuazingm malensimsmealaunnadauraseinns
mauitlmemeismaaauandanm

Basic principles of heat transfer processes, thermal
conduction, thermal convection, thermal radiation, steady and
unsteady heat transfers, 1-dimentional and 2-dimentional heat
transfers, unforced and forced heat transfers, black-body and
grey-body radiations, overall thermal transfer value, numerical
and graphical methods for problem solving
0204 352 szunlwdhings 3(3-0-6)
Electrical Power System

0204 250 2595 lWvh

: 0204 250 Electrical Circuits

doulavesnein -

Prerequisite

seuumdslyhidasi unsenifiandsnm lasahoas
svuudalnih anisiifvadvan lssnundandsnuliih suss
Wamlnh Snfiuandrasaeds enudaiusssanTuaues
WSIGUGTIY €] MIALIANTTALIBIIITU NINDETN SEULaILaY
wsnulnih aunsaliasseuulyihmsnasunsuUfifom uas
manaNNleaaiy

Introduction of power system, energy source,
structure of powersystem, loa d properties, electric power
facilities, power transmission system, Impedance of transmission
line, relationship between current and voltage, voltage level
control, construction, transmission and power systems, electrical
power equipment, performance standards and security
0204 386 MFAUTNBUAZTMFTIANITNAITH 3(3-0-6)

Energy Conservation and Management

w‘g‘/uﬁmmﬁmﬁwﬁwﬂw%memm%@u Suman
eI IamandsL MadassdyaLarMIeTIZAMITL
WANIW TTUUUENEINN SYULTEEMFLayTsuulTun N6
mssemsAeniumsanh selerh FLUUMLAN MILNFINHTEIY

o @ [ v 6 o
UNTINU ﬂaﬁN?HmiQ@ﬂﬁé‘W%WﬁNW% MIBDPINBNEINK
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Fundamentals on electrical and thermal energy
managements, energy-audit processes, data preparation and
energy analyses, including illumination system, air-ventilation
and air-ventilation and air-conditioned systems, managements
on boilers, steam systems, control systems, energy system
maintenance, law on energy management, energy conservation
0204 388 Lm'siawﬁaamuaznﬁl,ﬂéwgﬂ 3(3-0-6)
Energy Resources and Conversions
dowlavasnein 0204 322 msshemanadan
Prerequisite 0204 322 Heat Transfer

NUMIUATINGTNTUNGIN1 WASINEITUasinan W
wFsmaNuSon nisnuli ndsnwed nsnuiiueies
UAS WSS TTAMIE WEITUE e Ting wisamah wisoAN
ﬂmﬂﬁmgﬂmﬁmu ‘ﬂixa‘w%mwwaamimé‘w?ﬂwﬁwu

Review on energy knowledge, energy resources and
their potentials, thermal energy, electrical energy, chemical
energy, nuclear energy, renewable energy resources, solar
energy, hydro energy, wind energy, energy conversions,
efficiency of energy conversions
0204 394 UTiAMewSINUMILY 1(0-3-1)
Renewable Energy Laboratory

Gonluzasedn : 0204 322 mshelauanndan
WAz 0204 312 naeaasuaslva
Prerequisite : 0204 322 Heat Transfer and

0204 312 Fluid Machinics

UfiEmaRentundsnmaun ﬂi&mumﬂﬂﬁmgﬂ
WHINU MINAFUUTERNTNMNINITIY TLUUNEINUUFIDARE
TLULNAINUAN iz‘uu%ama imuﬁ"nﬁﬁ%amw

Experimentation inrenewable energy, energy-conversion
processes, tests of system efficiency, solar-energy systems,
win-energy systems, biomass systems, bio-gas systems
0204 395 UfTEmameauwan 1(0-3-1)
Energy Laboratory

Wanlovasnedan : 0204 322 mashelauanadon
WAz 0204 312 namansuaslva
Prerequisite 0204 322 Heat Transfer and

0204 312 Fluid Machanics
ava X a4 o a_ ¢ ¢
UMt widedesiumesllewsing namans
ga9lva mamelonemuion mdieneiquaniAadenaton

madawsesdaya luuiurinuasmsdamsfundsny funamu

MIATINEDL TiATeh uasfinmamsdndsny Ussdnsnm uay
PPV G

Experimentation in thermodynamics, fluid mechanics,
heat transfer, thermal characteristic analyses, data preparation
in energy-record forms and energy management, measurement
procedures, analysis procedures, energy-controlled procedures,

efficiency and effectiveness

2.3.2 3rnawizaudedy riandiinnsading

fvua WhSew S1wan 17 wheia
0204 335 laulasian 3(3-0-6)

Microwave

a a a 1 o

Wowlavasnedm : 0204 230 nguusivin v 1

Prerequisite 0204 230 Electromagnetic

Theory 1
NUYUENMTVDILINTIIAS ARUTANL Senhasd a0
uazviotheduguanud lasn mdensiaselulason

a A

aN‘WLL@%‘%LL@&LL?@ﬁ%LLﬁb‘ﬂ‘i&LLﬁﬂNNﬁﬁ LN@%WEL@H LLN%ﬂTWﬂﬁvIMﬁ

1Y €

v a A ¢
HEYU MILNATUASNTUTUB NN AU Lﬂ%mmﬁﬂmnﬁd

o

aunsolutishdsmuazgunsniduian Suuufiemadien madanlas
‘lﬂmm\hmwmm@ iz‘]_l‘]_llﬁ@ﬁ ﬂWiLLWi‘ﬂib‘QWHﬂa%‘luiﬂinW
ﬁugmmﬁméuiﬂmnw saunlalesin medszgndldom

Review of Maxwell’s equations, plane waves,
microwave transmission lines and waveguides, microwave
network analysis, impedance and equivalent voltage and current,
the s- matrix, signal flow graphs, impedance matching and
tuning, microwave resonators, power dividers and directional
couplers, microwave filters, point-to-point microwave link, radar
system, microwave propagation, basic of microwave
measurement, applications
0204 337 winmsRasnautinsdu 3(3-0-6)
Principle Communication
dowlvvasmedn : 0204 230 noufusindnluih 1
Prerequisite 0204 230 Electromagnetic
Theory 1

Lmuﬁmmmiéami (wire/cable Wag wireless/radio)
UV MAZIZLIY ﬂuﬂﬂm%maaﬁzyaymmsmiﬂixqﬂ@ﬁamim
WiseSuazmauLlai3es seguaduuanzaan (AM, DSB, SSB, FM,
NB/WBFM uag PM) ﬁzyzywmﬁ‘umﬂumsﬁammamaaﬂ
sogEuuUAuUMATIERs neimsgNnathwas il iuay
Aaulniau sougiadulonsasnuuuWad (PCM uay DM)

wafinmsdfadiand umhaness msnsenenauwing asdisznay

%
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LLﬁb‘ﬂTiaaﬁﬁﬂg%\bﬂﬂinW ﬂﬁa“aﬁﬁ[}huﬁnﬁﬂﬁd ﬂﬁa“aﬁﬁ
LA

Communication models (wire/cable and wireless/
radio), introduction to signal and system, spectrum of signal and
applications of Fourier series and transform, analog modulation
(AM, DSB, SSB, FM, NB/WBFM and PM), noises in analog
communication, binary baseband modulation, Nyquist’s sampling
theory and quantization, pulse analog modulation (PCM and
DM), multiplexing techniques, introduction to transmission lines,
radiowave propagation, microwave componentsand communication,
satellite communications, optical communication
0204 351 GavaBLANVITARnG 3(3-0-6)

Digital Electronics

Frunigane Aadiayiu ssuaeuaes aalidiaas
T0anadaaune nedeasasIamy 2asifladyanomniin
1923190 eslafimanizes el 2aTnanI 2aTduan
wuuddu 1dun uaed wWatnasy aeastiunazisasneden
AhenN fulasudy o /6 uay fe

Basic digital system, Boolean algebra, binary number
system, circuit properties of digital gates, synthesis of
combinational circuits, clock generator, adder, multiplexers,
encoders, decoders, sequential digital circuits, latch, flipflops,
counters and registers, memory, A/D and D/A converters
0204 353 MEAANSTUUT Y 3(3-0-6)
Signal System Analysis

Wanleseden 0204 202 ABAAIENSEINTY
304 2
Prerequisite 0204 202 Math for Physics 2

Fry ok TPUU wazMINuBNUSMST UL WL
nmeaitasuaslivaies stuvlsivsmunaidudu ek
ﬁzyiymﬁamﬁuﬂmmmﬁﬂ% MM waemIwtaduga
miﬂisqﬂ@ﬂ%\‘ﬂuﬁmmmmiwu MIATEAS T N UMY T
T pa i oy

Continuous-time and discrete-time signal and
systems; linear time-invariant systems (LTI); signal analysis
using Fourier transform, Laplace transform, and Z-transform;
applications of signal and systems, modern techniques in signal

and system analysis

0204 355 wawdanaLannsating 3(3-0-6)
Analog Electronics
fowlavasmed : 0204 250 20aslidh
Prerequisite 0204 250 Electrical Circuits

Qﬂﬁiﬂiﬁﬁﬁdﬁ?ﬁﬁ AnwULANTANTEIALTINY Anwose
auiTdideemad M msiuazaanuuisasialan Maiemsiuas
2ONUULMNATTUTAAS (BJT, FET, CMOS way BiCMOS)
sntuanuarmstsrand 2sasnemasm

Semiconductor devices, current-voltage and
frequency characteristics, analysis and design of diode circuits,
analysis and design of transistor circuits (BJT, FET, CMOS and
BiCMOS), operational amplifier and its applications, power supply
circuits
0204 392 UffiAmsBidnnsaiing 1(0-3-1)

Electronic Laboratory

Jfma mﬁm@mﬁuiwwnaamm%q W0 Nradiayhn
wasuHumnasly, ssriifiedyanaan@in, 2y, uaead,
WaLWaey, 2eamnsion, 2esEaauuLRL mmaseafieniy
M FannuEsees 1astenedynIn 19asTee MUY
Hlaundu 299oatuanduvuidaduuasuuulaiBodu 2asheimis
NIEUNAFI ’N’“ﬁﬁb"ﬁa%ﬂ‘jﬁuﬂ NATVENYNAG

Experimentation in basic circuit of digital gates,
design of digital circuits using Boolean algebra and Kannaugh
map, clock generators, counters, latch, flipflops, registers,
sequential digital circuits, experimentation in transistor biasing,
amplifier circuits, amplifier circuits with feedback, linear and
nonlinear op-amp circuits, dc power supplies, current mirrors,
differential amplifiers

ava

0204 398 UfjiiinsRass 1(0-3-1)

Communication Laboratory

Wanlovasnedan : sedmdedusan 0204 337
wanmsfasaidashn
Corequisite 0204 337 Principle

Communication
Uitdnsiifisadasfuszuunisdeansidesdn
mySedyanm miensRdyaNmIUN L Ang Ialesian seeme
viorhean uasloufhuss
Experimentation in basic communication systems,
signal measurement, noise analysis, radio, microwave, antenna,

waveguides and fiber optics.
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a I3 o
2.4) I uaWEMmwLaen
2.4.1 Snawzimdandwmsuimanwisnuivue
U a IR 1 1 a

Wgeu litaund1 9 wibefia
0204 323 seLUUSUMIMALAEMSIANLEY 3(3-0-6)
Air Condition and Refrigeration
0204 221 aEAVAFNFRTSENG

0204 221 Applied

doulavasnein
Prerequisite
Thermodynamics

Wﬁﬂm‘iﬁ?@’ﬂﬂdLﬁ%LLazmiﬂ%ﬂmmﬂ mi‘*/hﬂ’ﬂmé%
wudale mshensduuuuganan Mszmsiensdu
sovhemaufu medentiemass e auimsnse ansainen
uazAsmsidongUnsstlustuyhenaidu maswassedvdnm
m‘i‘*/h@’ﬂNLFj% mIganLULILULUSUmIMel miaammuﬁau@ﬂu
Qmm‘wmw

Principles of air condition and refrigeration,
vapour-compression refrigeration, absorption refrigeration,
cooling loads, refrigerants, selection of appropriate refrigerants,
main components and component selection methods in
refrigeration system, assessment of refrigeration efficiency,
air-condition system design, cold room designs for industries
0204 324 szuvlevhh 3(3-0-6)
Steam Systems
0204 221 gauvWaFNFRSYsENG
0204 221 Applied

doulavaenein
Prerequisite
Thermodynamics

mmuﬁuﬂmt%ﬂﬂ@miﬂﬁ Spinalesh seunleh
nawdalath ssuuseaneleh miﬂimmﬂﬂaﬁw mMsyssiiin
HNTINUY miﬂﬁﬁwﬁwﬂaﬁw sufaudorisimesssuuloh

Review on thermodynamics, steam cycles, steam
systems, steam generation, steam distribution systems, steam
application, performance assessment, steam system
maintenance, regulations of steam systems
0204 385 MdaMslAsTIMEUNEINL 3(3-0-6)

Energy Project Management

ﬁuﬁwmmwmﬁm% FuL Tasualna ndsudn
Iﬂi@ﬂﬁ mi‘]_l%‘ﬂﬁiﬂidmi mﬁ@mimwL?%mIm@miﬁmWﬁmu
mydnueBasdaiualas Mt und

Fundamentals on economics, costs, cash flows,
project assessment, project management, risk management in

energy projects, proposal preparation of energy projects

0204 409 FasdnasameiBnduasilindulssend  3(3-0.6)
Selected Topics in Physics and Applied Physics
dowlavasnedn : 0204 102 Wand 2
Prerequisite 0204 102 Physics 2

wdafiswihaula useneloeronastansmedtvide
fnammanTsnan

Selected topic of interest presented by members of
the department or by visiting professors
0204 420 msaammuswutﬁamw%’au 3(3-0-6)

Thermal System Design

NUNIWITTL AN LLUUGiWaaQ‘WNﬂiﬁ@WﬁﬂW% %%31%
MIBNLUUITUUUANT MINADITLUL ﬂﬁaaﬂLLUUﬁL‘VINWﬁN
ﬁﬁj@ ii‘UULLﬁﬂLUSEIHﬂ’NN%a% iz‘uﬂaﬁw SeuudSumme

Review on thermal systems, mathematical models,
basic design for thermal systems, system simulation, optimal
designs; heat exchanger systems, steam systems, air-conditioning
systems
0204 421 viaaa5a% 3(3-0-6)
Heat Pipe
Sowlvwasnedn : 0204221 goivwarnandtszand
Prerequisite 0204 221 Applied
Thermodynamics

WA ULALNRINUNALNL L@%adLLﬂﬂLﬂSH%@’NN%’a%
HawmaraanalulatvionnuSou ndnmewhmwesvnusivame
amsdon msenuuLYiaamsdeiod wodlilameuriornsden
LL‘U‘uﬁuLm3miﬂiwqﬂ®ﬂ%mwuawiamm%au

Energy and renewable energy, heat exchanger,
evolution of heat pipe technology, principle and basic theories
of heat pipe, heat pipe design, thermosyphon and applications
of heat pipe
0204 422 L%ﬂmﬁummmm‘lﬂﬁ 3(3-0-6)
Fuels and Combustion
Lfila%\l‘ll‘ll'il\‘ﬁ’lila‘ﬂ’l : 0202 103 wa"nmﬁ 1
Prerequisite : 0202 103 Principle of

Chemistry 1

IR TSR SR AUANTR MInesay uay
Nawﬁmau%aLwﬁ\‘wﬁmamm 6‘?}\‘1Lﬁfﬂuﬁméamaqma%mw
Dot s uasfiurnsi PSnosdariug enemsdaunsun
Indfnuaslsindluwntosenddumdne VO MITLWHNIG

a ¢ v o o i o ¢ a
sLuLia(‘lL{[%a@"/\laﬂ BENYULRSMIONUITUAIUBINIL ﬂ?‘iﬂiﬁﬂqﬂ@mq‘t@

%
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MIMUNNIR NTILNAY ﬂ?ULLﬂ%ﬂadﬁWiﬁ‘lﬁﬁSﬂﬁﬂ IaeMmaviing
SommaunindlueSesemdduaumely

Type of fuels, characteristic, testing and products of
solid and liquid fuel, biomass, coal and rock-oil fuel, heating
value of normal combustion and abnormal combustion for internal
combustion engine; theory of mass transfer, trust, calculation
and application, evaporation and condensation of non-soluble
substance, prediction of combustion rate of internal combustion
engine
0204 424 szuulssludh 3(3-0-6)
Power Plant Systems

(3

Weulamedn 0204 221 aEAvWaFNAGELSENG

Prerequisite : 0204 221 Applied
Thermodynamics

Fougma gl Taslihdsamadan
Tsslvimdsnumaden gunsafysznaulsslvin matsudu
UseAvBnmansszy madasdestuunde sedadoodi

Fundamentals of electrical energy conversions,
thermal power plants, alternative-energy power plants,
components of power plants, assessment of system efficiency,
grid connection, basic transmission lines
0204 425 miaamwmﬂ%‘aau,amﬂi'a"wmw%'au 3(3-0-6)
Heat Exchanger Design
dewlavasnedn ;0204 322 mashelausasdon
Prerequisite 0204 322 Heat Transfer

%%EW%“NaﬂﬂﬁﬁdBJW%@’JWN%B%LL?JUﬂﬁﬂW MIWILRS
MIuNsed madanmanateusaeiasiiiialoth maden
mm%auﬁméaammm‘la LL‘U‘ULLﬁS‘ﬁ‘a(ﬂ“ﬂadmﬂmﬂLﬂéﬂ%ﬂ’n&%ﬂ%
3 9 QmﬂuﬁamaﬂamﬁLﬁ‘mﬁumiﬂwmm%au msiden ¥ae
ﬂﬁﬁ@lﬂﬁla%LLazﬂﬁﬂaﬁﬁ% MIVDNULUMIYININY NMINRDITELY
I@Hi‘%’ﬁNﬂﬁWNmﬁ@]ﬂWﬁ@% ﬂWiWWﬁﬂW’JgﬁL‘lﬂNWﬂN

Basic concept, heat conduction, heat convection and
radiation, heat transfers in boilers and condensers, classification
and type of heat exchangers, properties of materials, materials
selection process, corrosion and prevention, designs and

maintenance for heat exchangers, system simulations based on

mathematical models, optimization

0204 434 N5ADALUUSEUULEIFING 3(3-0-6)

Illumination System Design

WY LAYMITNEIWAL NMTFBIEIS urnaerifinugs
Useinn wazmsinumaanwih enslas gunsaiszuy nseenuuy

L’ﬂﬂﬁaﬁﬂ’jNﬂTﬂi‘H LRSNaUaNaIfNg ﬂﬁ‘ﬂi&iﬂqﬂ(ﬁ GL%TﬂiLLﬂiN

AANAILABSTIEMTOANUULTYUURBIFTIY TLULUEIET Y
MIOLSNENEI LA AN

Light and visibility, luminous law, light source, type
and how to use electric lamps, fixture, lighting system and
component, design of indoor and outdoor lighting system,
computer design assisted in lighting, energy conservation in
lighting systems with quality of life
0204 470 inaluladwdsnuussafiad 3(3-0-6)
Solar Energy Technology
Gowlavasnedn ;0204 102 Wand 2
Prerequisite 0204 102 Physics 2

SnuusMIMEMNaINSINULEIing MsTaded
A9fing NIRaNULLIFIANNT auTDINFINUUFID TN
Lﬂ%aﬂﬁ?ﬂ’ﬂ&l%@% bYNDIMT m‘%aaamﬁq Lﬂ%a@ﬁm’;m@u
WLUGAEN whnanduth ieaseudieadan ﬂismuﬂmﬂéwgﬂ
WEINUUEID TN

Physical characteristics of solar energy, solar energy
measurement, thermal design of solar energy, heater, cooker,
dryer, absorption refrigeration, water distiller, heat engine,
solar-energy conversion processes
0204 473 nstlssfiniginadin lussuuwdonu 3(3-0-6)

Life Cycle Assessment in Energy Systems

ﬁuﬁmﬁgﬁﬂﬁimaﬁwu nTauMaLininanIdia
wefinmadsudnigingtin mieneiinin®in madsuluena
dnluldvsunnnmetsulessuumdsny msussend I nsdinlu
TLUUWAN

Basic life cycles of systems, frames of life cycle
assessment, assessment techniques of life cycles, life cycle

analyses, feasibility assessment for improvement plans of energy

systems, applications of life cycles in energy systems
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0204 475 WOAN m‘%'mgmazl.ﬂ%:oﬁmmmﬁ 3(3-0-6)
Fans, Pumps and Air Compressors
Gowlavasnedn ;0204 312 naenaadzaslva
Prerequisite 0204 312 Fluid Manchine

numuiandaaslva wé”ﬂmiﬁmwﬁugm Haau
L@%aatju WwEnsSaeme iy neeenuuLIYLY Mk
UseAviBm meyszgnd o

Review on fluid mechanics, basic principles; fans,
pumps, compressors, drive power, system design, efficiency
analyses, applications
waluladmsfnfundsam

0204 478 3(3-0-6)

Energy Storage Technology

wowlovasmede - 0204 230 ngufusivin v 1
WAz 0204 211 NAFIFNS
Prerequisite 0204 230 Electromagnetic

Theory 1 haz 0204 211
Mechanics

NUYIUUUIAAVBINGITTH WEINWTING WASTHEILAS
wEsrwdsuslndntaih uwaRedugmeasmainifundenn
WL ﬁatﬁ‘uﬂis@éﬁmm wadBamas dorhe narniiuwdsnn
snsslmEndahboene matlszgndmeluladmsiniungdan
mssanMULSULNfUWEsnw Mt nEsbilse ihmd s
wasenfiod marnifiundsnululselnimdsrmas

Review on concepts of energy, mechanical energy,
chemical energy, electromagnetic energy, basic concept of
energy storage, batteries, super capacitors, fuel cells, flywheels,
superconducting magnetic energy storage, applications of
energy storages, energy-storage design, energy storage in
photovoltaic power plants, energy storage in wind power plants
0204 479 waluladfiaafes 3(3-0-6)
Nuclear Technology
Goulovasnedn : 0204 102 WAnd 2
Prerequisite 0204 102 Physics 2

lonsauanstosmwmeiaendes, Uiisenihasen,
nssLUMsUAndUGngnlatiamsau, lsslnihiedes, suame
uaznstlasiuduaneannded, mamdanmniusuased, wisam
fndesluawnan, lsslihuuumsmisdh, ngranendsruianies

Nuclear structure and stability, neutron reaction,
neutron chain reaction, nuclear power plants, radiation hazard
and protection, radioactive waste disposal, nuclear energy future,

fusion reactors, nuclear energy laws

0204 481 MFVNUNUNSINUTWTULNT 3(3-0-6)
Energy Planning for Community
LLmﬁmﬁuiwmaaﬂammmmmuwﬁwmwdma

nss MM AT L ad mﬂﬁ@Lmuﬂ%mﬁamﬂ%wﬁmu

MINATERFNNUINGDNUALENENIN FHAANEITH 3T

MIPNUNHNEINUEWMEENEU NSTAANHIMITATUNUNEII

BB
Basic concepts of the national energy policy and

planning, basic planning processes, techniques and tools for

community study, environment and potential analyses, energy

balance in community, energy planning for community, case

studies of energy planning for community

2.4.2 Snawizawiandwiviziandidnnsating
fruua lnideu lataendt 9 wiaefia
0204 338 msdeENsIBaus 3(3-0-6)
Optical Communication
Wﬁﬂﬂﬁ%aﬁﬁﬁ’w@g%uﬁd ﬂﬁﬂib"ﬁﬂ‘ﬂaﬁﬂg%%ﬁﬂ
ﬂaﬁmﬁﬂmﬁLﬁﬂ@ﬁmmummiwammsL‘?%@ﬂmmim&mméu
lassadauasrfinadlouwiahuss winfiwesdulouwdahue
makdadulouwianhuss siandamouss m‘%a@éaﬁmmmum
Lﬂ%aﬁuﬁmnymum ﬂm%‘amawaaﬁmmm MINANDULRY
ﬂﬁﬂiiﬂLﬁﬂ%ﬂﬂﬁ%am@falﬁ%hl Lﬂ%m‘ﬂ’mﬁﬂ;ﬁmmuﬁ@LLHSLW‘%QWEﬂil
CRIRINGN mafmaUsTsMIEeNsde MIdafmanduay
fiadmandlussuunsBandomauss umheesssuy FTTX
Principle communication via light waves, light
propagation, Cylindrical dielectric waveguides and propagating
conditions, structure and types of optical fibers, optical fiber
parameters, optical fiber production, optical cable types, optical
transmitters, optical receivers, signal degradations, attenuation
and dispersion in fiber link, optical repeaters and amplifiers, link
budget calculation, multiplexing and demultiplexing in optical
link system, introduction to FTTX
0204 356 msmUANilaundy 3(3-0-6)
Feedback Control

Wanlovassedan @ 0204 202 adiaenansdwdy
304 2
Prerequisite : 0204 202 Mathematics for

Physics 2
FPUUAILONLLLINIDY Weauazwtavde wuudiany
ﬂﬂ@ﬂWﬂ@%‘ﬂadiﬁUU Uﬁ@ﬂ‘l@@umw %ﬂLL%ﬁIWa’aﬂTW ABGhIIRIENN
sL‘HI@ WA M7 mesﬁmﬁ HiﬂWWGL‘HIGW LN%@’NNE‘% G‘a%\hl Lﬁﬁ HINN

%
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spafuangefind mAensiatesmnaasluedad uwmwmnlug
MAAUTIN sﬁamuqu miﬁjmmjﬂmwumuam

Closed-loop and opened-loop control systems,
mathematical models of systems, block diagrams, signal-flow
graphs, responses in time domain, stability analysises in
frequency domain, Routh-Hurwitz stability criterionoot,
Nyquist’s stability analysis, Bode plots, root roci, controllers

compensation in control systems

0204 357 'lalasmaulnsaiaas 3(3-0-6)
Microcontrollers
dowlavasnedn 0204 351 AvRBIENNseRing
Prerequisite 0204 351 Digital Electronics

vLNI@iIWiL%ﬁL‘Ea%LﬁBQﬁ% ﬁﬂTﬂ(ﬂ&f‘liiN“ﬂad\tSﬂﬂi
I‘WiL‘*ﬁﬁL‘Ea% ﬂ?‘j:mﬂ‘%a\‘i ﬁ@@ﬁgﬂ ﬂﬁ@&ﬁﬂ‘ﬂﬂmiﬁd mwaﬂwmuﬁ
asaunsrasssunlalasluaaizes mhatssnananats Ssises
uwlan woaasadsluan wiuanu MY Bunnuazionwinn
T‘Iﬁl,%a&lGfai&ﬂﬁl&lIﬂiIWiL‘ﬁﬂLsﬁa% ﬂﬁﬂitﬂqﬂﬂﬁﬂﬂﬂ‘v‘lﬂ‘ﬁﬁﬁa%
miaaﬂLLUUiSUﬂiNI@?IWiL‘ﬁﬁL‘ﬁQ%

Basicmicroprocessors, architecture of microprocessors,
machine language, instruction sets, assembly language
programming, hardware of microprocessor systems, CPU,
registers, flag, addressing mode, memory, input and output unit,
microprocessor interfacing, applications of microprocessors,
designs of microprocessor systems
0204 358 nﬁﬁ'am‘mazm%ahﬂifaa”a 3(3-0-6)

Data Communication and Networking

uwmmiﬁ‘aaﬁiagame%am‘m amiaunTIaeTee
LLUU%% IﬂiI@@aaLLﬂb’ﬂﬁL%:aN@aLL‘]_I‘U@Q@G]IPJEQG] LULAAININLG
Twasatedoys Tuslaneamugumadhfissinms manuea
mslva mamuudaianaa ot iedathenadUEY
madadumshuesanedoys esnlasaiuvaseione eaate
ARNA (FMTIAENTIN TEU UazINaTTIW)

Introduction to data communications and networks,
layered network architecture, point-to-point protocols and links,
delay models in data networks, local area network, switching
network, rounting in data networks, network security, cloud

network (architecture, system and standards)

0204 367 Yaqualmdnuazimalulaimsiiufindays  3(3-0-6)
Magnetic Materials and Data Storage Memory
doulavesneln : 0204 202 WAnd 2

Prerequisite 0204 202 Physics 2
anadifiasduRsuusiingn mautassantag

louqmisiFmausivan qauantidmeusimin nopdlammvaamas

Tsunnmdin Umngnsaimousimanyasidanng mstiszendvasiida

19uindn mieansduuulrae Wi FeRAM MRAM PCRAM
Basic knowledge of magnetism, classification of

materials by magnetic properties, magnetic properties,
ferromagnetic domain theory, magnetic thin film phenomena,
application of magnetic thin films, solid state memory such as

FeRAM MRAM PCRAM

0204 409 FasdnasameiBndussilindussend  3(3-0-6)

Selected Topics in Physics and Applied Physics

Goulavesnedn ¢ 0204 102 WAnd 2

Prerequisite 0204 102 Physics 2
Fodafiesiiihawla ussnelaseanasdansmeinmie

FnamasSAsfon
Selected topic of interest presented by members of

the department or by visiting professors

0204 433 &ga1ne 3(3-0-6)
Antenna
a o a @
owlavasnedm : 0204 230 nguusivin v 1
Prerequisite 0204 230 Electromagnetic

Theory 1

ﬁmmﬁanﬁmawmﬁ wasrifiauuuya lalansetin
FULLLMTUNNAIN BN AUAITINN FamMmanzasfiemauag
Fommens UsgBvsmm Inan Lt Bafusudenuduasuunding
AUMTMIAEURINGE MIUHSFNNRIAUSNaLNTLUE HaNTEL
283 1176 FALIEMSUNS IR IEN I MFEUAIN SN IMFLDIEG
mHmmﬂmﬁ»@umumzmammmmmwmuﬁaﬁ mammﬂau‘wa%
was anemellasaesy seamete lsldmsumstseynd 1§l
Hagiiu MITAAUANEULIBITNLIME

Basic definitions and theory, isotropic point source,
power and field patterns, directivity and gain, efficiency,
polarization, input impedance and bandwidth, Friis transmission
equation, radiation from current elements, ground effects,
radiation properties of wire antenna, array antenna, Yagi-Uda
antenna and log-periodic antenna, aperture antenna, microstrip
antenna, modern antenna for current applications, antenna

characteristics measurement
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0204 435 szuvdesslimendindu 3(3-0-6)
Introduction to Wireless Communication Systems
ﬁujmmiﬁlamﬂ%ma amsufmessrudosns dme

ﬂ??LLWfﬂ‘jSQWH@g‘% LL‘].I‘U"’ﬁWﬁQQLW(ﬂéG ﬁugmmi%‘amwﬁa@iw

walulagmsidnfeuumanams eiatelians wehategaes o

1%@6@&@31‘%@%1@@1
Fundamentals of wireless communications, history

of wireless communications networks, radio propagation, fading
models, fundamentals of cellular communications, multiple
access technologies, wireless networks, past and future
generation networks

0204 436 BLAnVTARNAMILES 3(3-0-6)
Optoelectronics
fandvasmaunFedvasuas SunsftenmaunSedvasuas

fusans nmsuazsUsznd daUnsaiEEnnaefindmauss 6 wiss

TAALES FIATITLMIUES ﬁdﬂixawfjLmtqﬂﬂiﬁiﬁiﬁﬁ«ﬁﬁméu g
Physics of optical radiation, interaction of optical

radiation with matter, principles and applications of the opitcal

electronic devices; optical light sources, optical detectors and
others

0204 437 wyudreesagsgvasiFaualMan 3(3-0-6)
Simple Models of Magnetism
UszinmaasTaeusindn apisstiAmousiman wasrml

TAouanAn uUUAINIMENIEALaMA WazasRNTausa

AUENTIAYN U MEN §M3 Laudau-Lifshitz-gilbert (LLG) 35M3

Badiay mamADUALLLWG T ss I UAINEN
Classification of magnetic materials, magnetic

properties, energetics of magnetism, micromagnetic models,

temperature effects on magnetic properties, the Laudau-

Lifshitz-gilbert (LLG) equation, numerical techniques,

magnetisation dynamics

0204 451 Bidnwsafindmas 3(3-0-6)
Power Electronics
ﬁugmaﬁﬂmﬁﬁﬂmaﬁﬂﬁﬁwﬁa SRR PRGN

ﬂﬁ@]ﬂWﬁ@%LLat’N@]‘jﬁwﬂﬁ ﬁ%ﬁW%’NQ‘Jﬂa@%d ’N’«ﬁl:%&lﬂfﬁ&fu,ﬂ PNOPY

PawDSne% aTBuNaSmeS 1R e Augunsiunenes
Basic power electronic devices, mathematical

models and equivalent circuits, basic switching circuits, rectifiers,

converters, inverters, buck/boost circuits, basic motor-drive circuits

0204 453 MaUszNIANARAYA 3(3-0-6)
Digital Signal Processing
dowlavasnedn : 0204 351 AvRBIENNseding
Prerequisite 0204 351 Digital Electronics
ﬁzyngmmt,ﬁamax‘biﬁmﬁm mlenghanesy
i FuduuasBume swistu msuasdanmagaseehe maudas
Berfuunlsisiofios s umauseananad@va nesnuLL
fNT09AAYA (FIR W IIR) TeUUMA1EaaTIMIFITYL LAY
wueddansas maudasrianuuylidaiios umhmsdsyene
mMsssananadaria [iun metssananamn madszananaies
MItszanaNARLLLD? uazmIdseynd uilaqiiu
Continuous-time and discrete-time signals, spectral
analysis, decimation and interpolation, sampling rate conversion,
discrete Fourier transform, probabilistic methods in DSP, design
of digital filters (FIR and IIR), multirate systems and filter banks,
discrete wavelet transform, introduction to some DSP
applications such as image processing, speech processing, array
processing and current applications
0204 454 MFUSTNIDNANNAINA 3(3-0-6)
Digital Image Processing
Wowlavesmedn : 0204383 mAeneizudyn
Prerequisite 0204 353 Signal System Analysis
MU NATNIINGAYTS Fumeriinsuszana
wanwliumsldauass mauasBalaunss maaadnmsum
MINTIRATLYOL MILIFLUAINN MTULIFIUNTW M TN NURY
mIDusanmw
Digital image processing, image processing
algorithms in practical use, histogram transformation, noise
reduction, edge detection, image enhancement, image
segmentation, image coding and compression
0204 455 winMsisduassstiudiinnsating 3(3-0-6)
Fundamental Spin Electronics
shasBidnaseu navuastiu MIavaNaiuLmngMso
sl msduuazaunota alunds gunsnlseudeusvin
WLLVIEQRY WA NS DA UULEN AN UNEIUIEN
Spin of electrons, spin current, spin accumulation,
spin transport and spin-transfer torque phenomena, spin valves,
magnetic tunnel junction devices (MTJs), magnetroresistive

random access memory (MRAMSs)
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0204 456 LAWLADT "(I‘S’l%ﬂ'aél;‘ﬂi LASNSLTBNGD 3(3-0-6)

fwfumsiauazaiugu

Sensors, Transducers and Interfacing

for measurements and controls

Wwaes nomiidiees llsunsunmsdanse mamugy

' o 2 v R v A 1w 6§ v 6

maﬂssmmu@% ﬂﬁ‘]_l%‘ﬂﬂ“ﬂaﬂja ﬂﬁl,‘ﬁaﬁdﬂaﬁ‘]_lﬂﬁ@‘ﬁa&uﬁl,mﬂ‘ﬁ
MImuRLeRasiaTn MItszyndldmmuase

Sensor, transducer, interfacing programs, user
interface control, data recording, Data Acquisition (DAQ)

interfacing, instrument control, applications in practical use

0204 457 msdessAaca 3(3-0-6)

Digital Communication

doulavesein : 0204 351 FaviaBiEnnsatind

Prerequisite : 0204 351 Digital Electronics

wmuenahasiuuasnsuumsgn swedyno
mwmfmvluﬂ'iw‘wﬁqw maaTRiudyaM S eTUMMATEL
FuULLIN WARAN NIRRT Bnan-leaen nadsedin
aasanue mazalas lud maUSuwh unshvnuianssune madhava
unaaridia MIdnaRETasNyn I STULA T IR AT
WV WARAMIUNEIINGTH ﬂﬁaaﬁzyzymﬁﬁmﬂﬁawmma@ﬁmuﬁm
AneAUEE

Review of probability and random process, signal
space, minimum Nyquist bandwidth, signal detections, AWGN,
digital modulation techniques, sigma-delta, performance
analysis, synchronization, equalization, introduction of
information theory, source coding, channel coding, multichannel
and multicarrier systems, spread spectrum techniques, multipath

fading channels

0204 458 inaluladaame 3(3-0-6)
Space Technology
Fandifenvesmmssionnauusimdnlnih massan

mﬂﬁf@ﬂuﬁwﬂﬁqu Unsniemaia winmswsdagaandosys

@W’JLﬁ gN M Lﬂi%‘ﬁﬂWWLLUUﬂ’JUQNLLﬂS‘lﬂﬂ’J‘UQN MIYIIMT

sumsaEnanRemaasuazmssuisrezing
Physics of electromagnetic reflection, spectral

reflection from objects, sensors, principles of image interpretation
from satellite data, supervised and unsupervised image analyses,

integration of GIS and remote sensing

0204 459 Tasetnemsdensuazaneds 3(3-0-6)

Communication Network

and Transmission Lines

ﬂ?ié@ﬂWiLL‘U‘Uﬁﬂ? LA &11%%“ ] I@i\‘]sﬂIW Hﬂ?iéﬂﬁﬁ'
wuLiEny weBng (v, Z, F, G uay H) uasesidaiug madasde
me@%ﬁuﬁm msutas lassthe USsnonBemsas wefladnsy
NN fhnsasnin FanaudT R0 MIUNGTDaRLALS
T DN RN SamnAMALRARAY (mSuaation tunes
uazga) Amashyguniuagyiund ARuINnIELLAYAAETaY
Samdmnans snuncantGussaneds (§miuvandansas
Traedonsas Tnanihly medeliamaguideuasiionagmide)
maseiarlulawmnm wnummwnsasion dyaoilatunsnd
Uanedmdauasiivaradm lna Sy mdnmalTmdes S
tstnay siavasenuiaida mugiadindeuuulidad meeda
wnu snesudlaqtiudmivaeaiada

Wire and wireless communication, wire
communication network, matrices (Y, Z, F, G and H) and
relation, connection and basic circuit, network transformation,
transmission quantities, signal transmission circuit techniques,
wave filters, attenuator, impedance matching, transmission
line theory, wave equation and solutions (for low, medium and
high frequencies), primary and secondary constants, incident
and reflected waves, standing wave ratio, line characteristics
(for open, short, terminated load, lossless, and lossy lines),
reflections in time domain, bounce diagrams, near-end and
far-end crosstalk, differential signaling, composite lines, types
of cables, unshielded twisted pair, coaxial cables, current cable

standards

0204 460 SeeeERS 3(3-0-6)

Material Science

dowlavasnedn 0204 102 Wand 2

Prerequisite 0204 102 Physics 2

nowiorean lasssdondnuacadogu dmunnsas
manTTasayRaN Mzl AuaNTREINAYBITaITY lnazunsn
L‘V\IﬁIﬁ‘W&iNﬁ&lf‘ﬂi‘ﬁﬁaLLﬂSﬂWiiﬁﬂ’ﬂN%a% IW&LNB‘; L‘IﬁWﬁﬂﬁg
mafiansenuasAntlasiu quanifens o 2893w

Atomic theory, crystal and amorphous structures,
defects, atomic diffusion in solids, mechanical properties of
materials, phase diagram, alloys, casting and heat treatment,
polymers, ceramics, corrosions and protections, properties of

material.
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0204 467 ginselasfodarhn 3(3-0-6)

Semiconductor Device

amﬁaﬁujmﬂmmiﬁ@ﬁam usnmdsnuluaudouny
HAn Qﬂﬂinimif‘%wﬁm wLmilsasta aﬂmaimiﬁaﬁaﬂumwma
088 Qﬂﬂiaimif‘%wﬁﬂmmm aqﬂﬂm‘l,miﬁqﬁamwwmw%au
qﬂmnimif‘%a@%mmaLLN'mﬁﬁ qﬂﬂitﬁﬁﬁﬁaﬁ’am@améaqq
AN IINENAThaNasT

Basic properties of semiconductors, energy bands in
crystalline solids, a single junction semiconductor devices,
multi-junction semiconductor devices, optical semiconductor
devices, thermal semiconductor devices, magnietic
semiconductor devices, high speed semiconductor devices,

modern semiconductor innovation

3. wIAITRenEE
AsuiRauUUUnA RN Eeulun ﬁmﬁuq fidloson
Tusmminengesnansens laitioan 6 wihefe uasdmsuiizad
Bonusunsenuussniafnm WamadausSerefie 0199499
Frtadne unueANReniEs 6 mheia

4. wneInAndsEauNMsainAswa
AmsuiReuuLUnfuasuuuamiafnm Senlimedien
0204 0499 M3ANIY wazdWSURRRULUENRRGNW WRanEem
183 0199 499 FRAFn UueFm 0204 497 seidenIsrmTma
Anenenaes 0204 498 lasenulAamIfEng uasvedndonisd
SN 9 MieAn

0199 499* §ufiaRnW 9(0-40-0)
Cooperative Education
matftnuluanmdsenaumeathadiszuy lasana

suflosshaminenduivanudsznaums dewaniiga i

mwimﬁsmmmasﬁﬂmﬁLﬁ‘aﬁaaﬁumiﬁmﬂuﬂmuﬂisﬂam

ma S‘j@Y.ﬂNﬂWNWiﬂGL%ﬂﬁW@JJ%WW%Laﬁi%ﬁW%ﬂﬁa@aElINSj‘a'S‘U‘LI
mafana madindula saananinuglumAinnsiuasmtaniu

v igndquanassmannudosmsvesaniulsenaunis

RSN ALLTINY
A systematic provision of work-based learning in the

work place for students with the cooperation between the

university and the work places to allow the students to develop
both academic and work - related skills in the work place, this
procedure will help the students in self-development skills, also
it will result in high quality graduates who are most suitable for

the work places and the labor market

dowlasedn (Requirement)

1 TeAnidasaaurhn (Prerequisite) Ao TeAmAds
SeuuazlisunamaEeulusesu A, B, B, €, C, D', D ¥30 S nlau
myasmzden

2. TeANAdaIEsn (Corequisite) A TEAMAGDS
s umanmiGeulusediu A, B, B, €', C, D', D %38 S mounsad
nuden 8o dosmmudewdeundasilumemsfnmidetiv

3. Towensusivgaraamedsn (Consent of department)
fa i?H‘ismﬁﬁaﬂﬁ%ﬂmia%ﬁamﬂﬂmzﬂﬁﬂdm?}_l‘%%ﬁ%élﬂij‘@i 30
@msﬂﬁumiﬂ%ﬁﬁmaamm‘imﬁméﬂzjmﬁaﬁ@w

4 HEatui 4 (Forth-year student) fa fanfiamudlen
Geuwnudrliteunn 6 memsensund (ifusammenséinm
fg3ew)

LmeaﬂJﬁﬁamuﬁ%hﬁﬂmwmmﬁaﬂmswfam
1. Pednidnginicessauiuiuianly (Prerequisite)
¢iaei1g
TEAM N
Baulamedn : mefniidessaurm
Requirement : Prerequisite 9
wollfiR Fanavamedendounedn n I Welide
Suumein o uds uae IeSumstssdunamein o Hudaydnuo
A,B+,B,C+ C, D+, D0 S

2. neindfnindedusiudanly (Corequisite)
¢agg
1837 0
donlemedn : edndeduson 2
Requirement : Corequisite ¥
WLRLR
21 msamzdowteu Afaazamudowdounein n
st
2.1.1 wngadnsdonSouseidn ¥ nouuan
warlumedn 2 Idsunsdsudiunadudyédnuel A, B+, B, C+, C,
D+ D,F, S U
2.1.2 amgzdonSounein 9 nieurvamudeuEey
NI N
22 mMIneungin nstide 2.1.2 Milfaneunein ¢
fmagdinsnaumein n one
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3. s1u3mfidasliainiznfuzenlfi3en (Consent of
department)
faeg
183 n
A N I3 a
Sanlesedn : lawansifiugauzasniaie
Requirement : Consent of department
iR AdmaramedonGuunedn n (dloffe ¢y aydiFan
meAn dedh “mefr luiinsnefennienssimatsyamangas
7RRAENITNAILIMSM AT
4. neAnnceaiuifoduill 4 (Forth-year student)
faeg
1837 0
Genlesedn ; Judfeduild 4
Requirement : Forth-year student
WwhlATR FaeasamudeuwSaunein n [Wleffaldamadon
Yo a = a 1% Y 1
uazldsunanssenlumansinmunfauds Lideend 6
mamséinmn la mvbiﬁuwamiaawuﬁammmiﬁﬂmq@%‘au

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY




106

Hawanges
menlneg
MINAIND

FoulSgyg ez
[

R0
a
z

.ﬂ']‘]:ﬂ‘lLVI ]

[,
®
e
2

R0
a
z

MINAINDH (Tl

[,
®
e
2

wangas

vangasIvenenamstiouin snadnnied! IHszusnanlumasi§amadinmnlaifiv e 9

Tlsunasin@
Tulsunasamiadinem
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NaNFasINMaasNe
fanIznadl

(MangnsUTuise w.el. 2560)

WEngaTINENFNaAIT snefiried

Bachelor of Science Program in Chemistry

Anenenaastioadia (i)
M. (W)
Bachelor of Science (Chemistry)

B.Sc. (Chemistry)

Swnuwmheiarnitound 136 whefa
Swnuwmheiarinlitound 137 whefa

vmheienaliteunh 142 mhefie dmiugfazdhdnmlusunsail

¥ a ¢=‘ XK ;’: | v U
AANHNTORALAADANTFNG 3 Tl VLN%?JEIWN 3.50

lassshaudngas

WIONITMAZNFNIM

1. waadnwvialy
1.1 NNMSINe

12 ngumnneuazmman o

13 NguNymeenaasuazdsnNeans
a I3 a

14 ngsfinenenamiuazimalulad

15 ngwanenena@s ganmuasiiiman

16 NaNameNsas
1.7 ngEATIADNNNIA

2. WIAITUANIZAU
2.1 Amunu

nepATIAdlaeanS

nasAmnEINUGTEMS

PUWIUAUILAG

Tsunsudnd lsunsuavfadng  lusunsufavsimedznms
30 wuIEna 30 WL 30 wuIENA
6 Mane 6 MaEne 6 e

4 vhene 4 Whena 4 vhene

6 Mane 6 e 6 une

6 Mane 6 e 6 Aane

4 vhene 4 Whena 4 e

2 Aene 2 Whefa 2 whene

2 Aene 2 Whefa 2 whene

laitaundr 100 wisefia  laifend1 101 wiaeda

25 wihefia 25 Aene
6 vhefia 6 viheia
4 hefa 4 yhefa
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2.2

MNIONEIMUALNYNIM

nasAT A INeNTIaMs
A aa 6 ava

NITNENETINUUAMS

NANITMNWAAGN

a a ava

AnndtsaNyfiams

Amndiaeans

Eialhi

2.2.1 Jmianifadty

2.2.2 3 eniaen

3. uNIn I LFaniEs

TN
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Tsunsuund
4 vheia

4 yheie

4 whefa
3 Mheie
laittoend 75 wiaefia
lsiioand 63 miaefia
laittoend 12 miaefia

6 waEfia

lsistaeindn 136 wlazia

IUNUILAR
Wsunsaavfadn  lusunsufavsmedznms
4 vhene 4 vene
4 e 4 e
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ein lundnges

1. waedndnuinly 30 wuIENA
2. MUINILUANIEO

Tsunsund Laistaendn 100 widefia
Tsunsuaniafinu Laitaendn 101 widefia
Tsunsaifamiamsinns Laistaendn 100 widefia

Toautiadin 3munu wasdruamzenm o

1. 7% 25 wiwaein
naaimasiansas 6 sniaeiia
0201 113 LLﬂa@ﬁﬁ 1 3(3-0-6)
Calculus 1
0201 114 LLﬂa@ﬁﬁ 2 3(3-0-6)
Calculus 2
nguIrLadl 4 whefia
0202103 WANIAA 1 3(3-0-6)
Principles of Chemistry 1
0202193 Ufjridmevaniadl 1 1(0-3-1)
Principles of Chemistry Laboratory 1
nguIndainen 4 whefia
0203110 #¥nen 1 3(3-0-6)
Biology 1
0203191 UfidmeTvinen 1 1(0-3-1)
Biology Laboratory 1
e HEng 4 whefa
0204104 Fandaage 3(3-0-6)
Fundamental Physics
0204194 URIEmsAENSyag™ 1(0-3-1)
Fundamental Physics Laboratory
n'sjuamu.nul,ﬁ'mau 7 wkaena
0202104 WaANWAR 2 3(3-0-6)
Principles of Chemistry 2
0202194 UfTiemawanied 2 1(0-3-1)
Principles of Chemistry Laboratory 2
0201 202 TR 3(3-0-6)

Statistics for Chemistry

2. uen
Tdsunsudnfuazlysunsafmnmiimedzns laifeand

75 w6

ldsunsasuiadnu laitaund 76 wilaeiia
2.1 zandeqy

dnsufsaldsunsudnduaslusunsasiann

MBS 63 UIENA

dwduiidalusunsuauiafnm 70 wiaefa

naaiaflaftunid 9 sz
0202 211 Loflafiuvidd 1 2(2-0-4)
Inorganic Chemistry 1
0202212 oflafiurAe 2 3(3-0-6)
Inorganic Chemistry 2
0202311 aflafiuvad 3 2(2-0-4)
Inorganic Chemistry 3
0202 292 UfTRMTiefiadiuv3e 1 1(0-3-1)
Inorganic Chemistry Laboratory 1
0202 391 UfTEmsiadlatiuie 2 1(0-3-1)
Inorganic Chemistry Laboratory 2
naaLAsiduvas 11 yiaefin
0202222 1ofBuwS 1 3(3-0-6)
Organic Chemistry 1
0202223 1ARBUYAE 2 2(2-0-4)
Organic Chemistry 2
0202321 ARBuYAE 3 2(2-0-4)
Organic Chemistry 3
0202322 sinlnsalnDuassnsdurad 2(2-0-4)
Spectroscopy of Organic Substances
0202 294 URTRMTIATBUYAE 1 1(0-3-1)
Organic Chemistry Laboratory 1
0202 295 UFTRMTIATBUYAE 2 1(0-3-1)
Organic Chemistry Laboratory 2
naauadliBeiians 10 viaefin
0202231 LARIBAENS 1 3(3-0-6)
Physical Chemistry 1
0202331 LARITSAENS 2 3(3-0-6)
Physical Chemistry 2
0202332 1ARiTeRENS 3 2(2-0-4)

Physical Chemistry 3
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0202 296 UfTRMTIATIFRENS 1 1(0-3-1)
Physical Chemistry Laboratory 1

0202392 UFTEMTARFRENS 2 1(0-3-1)
Physical Chemistry Laboratory 2

naxduadl 7 whaefia

0202341 Fuedl 1 3(3-0-6)
Biochemistry 1

0202342 Fumdl 2 3(3-0-6)
Biochemistry 2

0202393 UfiAnmsTuead 1(0-3-1)

Biochemistry Laboratory

naaLaiiiianzd 11 wiaefia

0202251 AdAezh 2(2-0-4)
Analytical Chemistry

0202 351 mﬁmiwﬁﬁqm@éaqﬁal 3(3-0-6)

Instrumental Analysis

0202 352 mi‘imm&ﬁﬁmm‘%mﬁa 2 3(3-0-6)
Instrumental Analysis 2

0202 297 UfTEMseSARTIZA 1(0-3-1)
Analytical Chemistry Laboratory

0202 394 ﬂﬁﬂamimﬁmiwzﬁﬁa&ﬂ%aaﬁa 2(0-6-2)

Instrumental Analysis Laboratory

nuLANEWINEINS 8 widefia
0202261 maladaaumawasmMIALdEmaas  1(0-3-1)
Information Technology and Literature

Review in Chemistry

0202262 noAmediasdu 3(3-0-6)
Introduction to Polymer

0202263 emtlaneeiAenfuansied 2(2-0-4)
Chemical Safety

0202361 SEUUMINAMIAUNTWUALNIATIAGDY  2(2-0-4)
anailaldmadis

Quality Management Systems and Method

Validation
nRNANNBINYY 3 widefia
0202201 MEsnnuewiLed 1 2(2-0-4)
English for Chemistry 1
0202202 MSsNnEEMTILAS 2 1(0-2-1)
English for Chemistry 2

| \ = 0

dwsufiaalsunsaunfuaslusunsaimnthmdinms Seuly
sefndolUit 4 mirefia

0202461 duswmaad 1 1(0-2-1)
Seminar in Chemistry 1

0202462 FuNWIMAUAT 2 1(0-2-1)
Seminar in Chemistry 2

0202463 lrssruiiRemandl 1 1(0-3-1)
Senior Project in Chemistry 1

0202464 lassnufidamandi 2 1(0-3-1)

Senior Project in Chemistry 2

fwsuizalUsunsuaviadng Sewlusedanda lUd

11 waenia
0202460 FuNwIMAAT 1(0-2-1)
Seminar in Chemistry
0202465 leyvnfiieismandl 1(0-3-1)
Special Problem in Chemistry
0199499 amfiadnm 9(0-40-0)

Cooperative Education

2.2 Sy eniden
fwiduidalusunsaunduazuuuinuiamsizms liidan

Geuluneinlungsirieniden lifeunth 12 mheda
dwiuidalusunsaaviiadnun lhdenGeulumeAnlungs
Anienidon laisloen 6 miein
dwiuiRaluswnsumawimednms [idonSuvlumein
Tungafmianidon laities 12 whwedn watliidonGoulumein
sesuidafnssmuenasula Jesnamiluideulau
whefnluwdngarsziuiiudiadinm lifaunt 6 whefia ok

naaiaflaftunid

0202312 woftpasunluatiadn 2(2-0-4)
Organometallic Chemistry

0202313 ndqnlaans 2(2-0-4)
Supramolecular Chemistry

0202314 m3dnanausaimaadl 2(2-0-4)
Chemical Aspect of Computing

0202315 nfefiurdsidadnmn 2(2-0-4)
Bioinorganic Chemistry

0202316 Fsmavnssinlnsalnddmsuanstsenay  2(2-0-4)
afluyiad
Spectroscopic Method of Inorganic

Compounds

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



s y
P 0202317 drusediisenadlafiuie 2(2-0-4)
Inorganic Chemistry Catalysts
0202411 Fhdedesfiesmanilafiuid 2(2-0-4)
Special Topics in Inorganic Chemistry
naaaiBuas
0202323 inshamalslandn 2(2-0-4)
Heterocyclic Chemistry
0202324 nalnUfBendurad 2(2-0-4)
Organic Reaction Mechanism
0202325 wigia3laid 2(2-0-4)
Stereochemistry
0202326 willasuasrhiig 2(2-0-4)
Chemistry of Fat and QOil
0202327 LofinAaS e isTINnA 2(2-0-4)
Natural Product Chemistry
0202328 BurAannziuuinmevasuds 2(2-0-4)
Solid-Phase Organic Synthesis
0202329 1edBvrdmeenidasd 2(2-0-4)
Introduction to Medicinal Organic Chemistry
0202421 Fdelasfiemandiiurad 2(2-0-4)
Special Topics in Organic Chemistry
naaadiBeilEng
0202333 Wloned 2(2-0-4)
Photochemistry
0202 334 Qmwwamﬁm%mmﬁ 2(2-0-4)
Chemical Thermodynamics
0202335 mIseniULEsianaswmEITnIeS 2(2-0-4)
Molecular Modeling for Chemist
0202336 LoD RANS 2(2-0-4)
Physical Organic Chemistry
0202337 Ladenaudiy 2(2-0-4)
Quantum Chemistry
0202 338 MIIATATIPNATOU 2(2-0-4)
Thermal Analysis
0202431 Fndalefiemaniiiand 2(2-0-4)
Special Topics in Physical Chemistry
ngudandl
0202342 Fuafiwasemauaclnanms 2(2-0-4)

Food and Nutritional Biochemistry

0202343 walulattuafasionlad 2(2-0-4)
Enzyme Biochemical Technology

0202344 waluladASwerinsin 2(2-0-4)
Introductory DNA Technology

0202345 whilnduaslusindisigrmeen 2(2-0-4)
Pharmaceutical Peptides and Proteins

0202441 ndalasfiesmadnad 2(2-0-4)
Special Topics in Biochemistry

naaLasiAesz

0202353 m3demeimaind nih 2(2-0-4)
Electrochemical Analysis

0202354 MIeRENshathadmiuMTARTZimand 2(2-0-4)
Sample Preparation for Chemical Analysis

0202365 mTiemeih 2(2-0-4)
Water Analysis

0202356 Mwlemeilaedmslna 2(2-0-4)
Flow-based Analysis

0202451 ndelesfiewmandBiamsh 2(2-0-4)
Special Topics in Analytical Chemistry

naaiadiszana

0202 362 walulatiduly 2(2-0-4)
Fiber Technology

0202363 wialuladinens 2(2-0-4)
Rubber Technology

0202364 weluladhiiens 2(2-0-4)
Latex Technology

0202 365 WAlUlaEWaEEN 2(2-0-4)
Plastic Technology

0202366 UftiAMsMsaenziuazigaviondneel 10-3-1)
Pa9niNeS
Polymer Synthesis and Characterization
Laboratory

0202 367 WoRaSHANLALNEAWESIBTne  2(2-0-4)
Polymer Blends and Polymer Composites

0202 368 WoRMASUANEMEYNITINN 2(2-0-4)
Biodegradable Polymers

0202369 LEwTasuas wTmTes 2(2-0-4)
Sensors and Nanosensors

0202371 \AREAFMNTIN 2(2-0-4)
Industrial Chemistry
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0202372 aasmnssxllnsied 2(2-0-4) nguIndaad .-
Petrochemical Industry 0202 543 %amﬁ%uga 3(3-0-6)
0202 373 LARANASNUMIGEN 2(2-0-4) Advanced Biochemistry
Chemistry of Alternative Energy 0202 544 WNARAMITUAL 3(2-2-5)
0202 374 Lﬂﬁﬁld AaaN 2(2-0-4) Biochemical Techniques
Environmental Chemistry mju%mmﬁ%mswﬁ
0202375 afliensdons 2(2-0-4) 0202553 inifiiemsiange 3(3-0-6)
Cosmetics Chemistry Advanced Analytical Chemistry
0202376 1A&1¥NT 2(2-0-4) 0202554 mIsTasaLen 4 ldasituay 3(3-0-6)
Food Chemistry e lluinauznsmae
0202 377 Lﬂﬁﬁmﬁ‘ﬁ 2(2-0-4) Method Validation and Measurement Uncertainty
Chemistry of Cereal
0202378 AAnenenasitinodi 2(2-0-4) naairiadiszand
Introduction to Forensic Science 0202583 MIH3 meﬁwaawa%%ugﬁ 3(3-0-6)
0202 491" MaRNNY 2(0-4-2) Advanced Polymer Synthesis
Practicum 0202584 FxtiAvasmaAMESUALMIMANIIIANE 3(3-0-6)
* qJspifiuna Wi SviSa U Polymer Properties and Characterization

dwsuizansoululusunsaiamimanms Wasniseu
luseAnsysutmdadnmiisinmuenssula fensnsomily
Welawmiefin lumdngasssautindiadnm bifound 6 miwda

il
naalriadlafiunid
0202513 infloliuridiuge 3(3-0-6)
Advanced Inorganic Chemistry
0202514 woflavguraudtudurie 3(3-0-6)
Organotransition Metal Chemistry
naalriasidurad
0202523 indiBuriatings 3(3-0-6)

Advanced Organic Chemistry
0202524 wafiavneasuninsalndluedEuad 3(3-0-6)
Spectroscopic Techniques in

Organic Chemistry

naa3railiBeiang
0202 533 ms‘l%aﬂﬁnﬁ%u@@ 1 3(3-0-6)
Advanced Physical Chemistry 1
0202 534 ms‘l%aﬂﬁnﬁ%u@@ 2 3(3-0-6)
Advanced Physical Chemistry 2
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WHWNTANIN
9 1 madn
whaeia
wvisfin Hamefinn Tilsunsun lsunsusufia | Tsunsaifrowsh
fnw mednms
0031 001 miﬂmuﬂmmﬁ5@@]1:&6[%%"3%33&315% 2(1-2-3) 2(1-2-3) 2(1-2-3)
Daily English Conversation
0031 xxx | Amdnwinlungunnlne 2(2-0-4) 2(2-0-4) 2(2-0-4)
0032 x| Amdnwii lunguanseenaniuasdsasenans 2(2-0-4) 2(2-0-4) 2(2-0-4)
P o A & a ¢
0033 xxx ’mﬂﬂmwﬂﬂﬂqmw ENENFGIURLATUAFNHGT 2(2-0-4) 2(2-0-4) 2(2-0-4)
0034 xxx | AmAnmilngsinenenamigunmuasiiminms 2(2-0-4) 2(2-0-4) 2(2-0-4)
0201 113 LLﬂﬁ@lﬁﬂ 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Calculus 1
0202103 | wanuedl 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1
0202193 | Uftiemewanied 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1
0203110 | F33wen 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Biology 1
0203191 | UfTidmstvinen 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Biology Laboratory 1
T3 21 21 21
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% 1 marane

wiaeia
s Bomeim Twsunsand Tusunsuawfia | lusunsufawsh
fnn me3ms
0031002 | mwdsnnmiemIdossCommunicative English 2(1-2-3) 2(1-2-3) 2(1-2-3)
0031 xxx | Amdnwinlngunmnlne 2(2-0-4) 2(2-0-4) 2(2-0-4)
0032xx | Amdnwin lunguanssenaniuasdensenans 2(2-0-4) 2(2-0-4) 2(2-0-4)
a A o A ¢ a ¢
0033 xxx ’mﬂﬂmwﬂﬂﬂqmw ENENFAIURLATUACNHGT 2(2-0-4) 2(2-0-4) 2(2-0-4)
0034 xxx | AmdnwinlungsAnenenaasgammuasimnms 2(2-0-4) 2(2-0-4) 2(2-0-4)
0201 114 LL@a@ﬁﬁ 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Calculus 2
0204104 | WAndyagm 3(3-0-6) 3(3-0-6) 3(3-0-6)
Fundamental Physics
0204194 | Ufifemsitandaagme 1(0-3-1) 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory
0202 104 waned 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2
0202 194 UtiEmamaned 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2
528 21 21 21
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9 2 meadn
AkEna
sl Fonreiin Tdsunsaund Tsunsusuia | lusunsufnavsia
fnan me3ms
0031 003 mma"qnqmﬁammsjmwHmwmﬁ”m 2(1-2-3) 2(1-2-3) 2(1-2-3)
English for Specific Purposes
0032xx | Indnwinlnguanmeenansuazdonmans 2(2-0-4) 2(2-0-4) 2(2-0-4)
0033 xxx | AmdnnvhlUngsnenenamiuacadinenans 2(2-0-4) 2(2-0-4) 2(2-0-4)
0034 xxx | Indnwnlngainenenamigunmuasiiminms 2(2-0-4) 2(2-0-4) 2(2-0-4)
0202 211 infefluvde 1 2(2-0-4) 2(2-0-4) 2(2-0-4)
Inorganic Chemistry 1
0202 222 inLBurae 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Organic Chemistry 1
0202204 | Uii@maefidunid 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory 1
0201 202 RAGLAENIGH 3(3-0-6) 3(3-0-6) 3(3-0-6)
Statistics for Chemistry
0202 251 I 2(2-0-4) 2(2-0-4) 2(2-0-4)
Analytical Chemistry
0202 261 weluladanssumeuasmadudumani 1(0-3-1) 1(0-3-1) 1(0-3-1)
Information Technology and Literature Review in
Chemistry
0202297 | Ufiimaeifemieah 1(0-3-1) 1(0-3-1) 1(0-3-1)
Analytical Chemistry Laboratory
kXt 21 21 21
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% 2 madane

WwikEna
Wil Fomein Tusunssilnd Tsunswawfa | lusunssfawsia
fnwn 3T

0035 001 "“rmﬁﬁmﬁﬂﬂﬂ&jmwmam%wﬁamﬁﬂgmmﬁq‘qmu 2(2-0-4) 2(2-0-4) 2(2-0-4)

One Program One Community
A & o L a A A a

0036 xxx iwmmﬂmznm\lﬂﬂqm‘mmamwmL@m (mueNEUla) 2(2-0-4) 2(2-0-4) 2(2-0-4)

0202212 | woflafiuri3d 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Inorganic Chemistry 2

0202292 | UitiEmmiedlafiuyid 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Inorganic Chemistry Laboratory 1

0202223 | odlBuviad 2 2(2-0-4) 2(2-0-4) 2(2-0-4)
Organic Chemistry 2

0202295 | UitiEmsiedituriad 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory 2

0202231 | ofliFeians 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Physical Chemistry 1

0202201 | mmdsnnuamniued 1 2(2-0-4) 2(2-0-4) 2(2-0-4)
English for Chemistry 1

0202262 | wedadidaadiu 3(3-0-6) 3(3-0-6) 3(3-0-6)
Introduction to Polymer

0202263 | enutaaesuifniuaaed 2(2-0-4) 2(2-0-4) 2(2-0-4)
Chemical safety

0202296 | UftiEmaefiFeiang 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Physical Chemistry Laboratory 1

crtY 22 22 22
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1% 3 madu
wiaEna
Ry Fonrefinn Tsunsaund | lusunssianiadnmn Tdsunsufain
MITNS

0202311 | indladluvdd 3 2(2-0-4) 2(2-0-4) 2(2-0-4)
Inorganic Chemistry 3

0202321 | adlBuvae 3 2(2-0-4) 2(2-0-4) 2(2-0-4)
Organic Chemistry 3

0202391 | diimmiadlafiuviad 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Inorganic Chemistry Laboratory 2

0202 331 \ARGRENS 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Physical Chemistry 2

0202351 | myllnmeicieaIasie 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Instrumental Analysis 1

0202341 | Fuedl 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Biochemistry 1

0202393 | Ufiieinmzaued 1(0-3-1) 1(0-3-1) 1(0-3-1)
Biochemistry Laboratory

0202202 | mndannudmiued 2 1(0-2-1) 1(0-2-1) 1(0-2-1)
English for Chemistry 2

0202xxx | RenBuumeAnoun lungairued 2-4 24 24

XXXX XXX | ATURen (BenFuuneiniw 2(2-0-4) 2(2-0-4) 2(2-0-4)
fidlasoulsmAinndunmansaa)

EREY 20-22 20-22 20-22
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% 3 marane

AkEna
Wil Fomein Tsunssnd | lusunswawia | lusunssifawdia
fnw meime

0202332 | nfl@eEnd 3 2(2-0-4) 2(2-0-4) 2(2-0-4)
Physical Chemistry 3

0202392 | UitiEmsiedligenand 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Physical Chemistry Laboratory 2

0202342 | Fuedl 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Biochemistry 2

0202322 | slnlnsalntioasmnsdurnid 2(2-0-4) 2(2-0-4) 2(2-0-4)
Spectroscopy of Organic Substance

0202352 | mallenevionenaiadiia 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Instrumental Analysis 2

0202394 | Uitiimsmeiemsicneiedasie 2(0-6-2) 2(0-6-2) 2(0-6-2)
Instrumental Analysis Laboratory

0202 361 wuumﬁmmiqmwwLLafsmim’mﬂaumwﬂ%lﬁmaﬁ% 2(2-0-4) 2(2-0-4) 2(2-0-4)
Quality Management Systems and Method Validation

0202xxx | RenBEumeAnoun lungsinied 24 24 24

XXX XX | Andenie (GenFuuneiniun 2-4 2-4 2-4
PdasaulwmAnadasmansans)

W 19-21 19-21 19-21
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9 4 meadn
wkefia
Ry Fonrefinn Tsunsuuné Tsunsusuiadnw | Tdsunsudusia
MRS
0202460 | Husmimandl 1(0-2-1)" -
Seminar in Chemistry
0202461 | Suswnandl 1 1(0-2-1) 1(0-2-1)’
Seminar in Chemistry 1
0202463 | lassnuiiemand 1 1(0-3-1)° - 1(0-3-1)°
Senior Project in Chemistry 1
0202465 | fymeimand - 1(0-3-1)° -
Special Problem in Chemistry
0202 x | WenBeumeAnaun lungairied 210 28 210
XXXX XXX | AURen (BenFuuneiniw 2-4 2-4 2-4
fidlasoulsmAinedunmansaa)
0202 xxx | BenEuulumnednaysutidiafnm - - 3mbheia
EXTY 10-16 12-14 1217
14 4 madana
waena
i Fonrefinn Tsunsuund | lusunsaavinadnm | lusunsaifnausia
MRS
0202462 | Hushmand 2 1(0-2-1) - 1(0-2-1)
Seminar in Chemistry 2
0202464 | Tassnufifemand 2 1(0-3-1) - 1(0-3-1)
Senior Project in Chemistry 2
0199499 | amAadnm - 9(0-40-0)° -
Cooperative Education
0202xxx | RenGeuneAnoun lungsiried 24 - 24
xxxx xxx | Adenia (GenGeuneingue) 2-4 - 2-4
TidlasaulmmAinendusmansas)
0202 xxx | BenBenlumnedrvsutindafinm 3mhefia
598 10-12 9 10-14
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AasLILTIIM
1. yanadnwily 30 mizefin
2. WIATTUAWIZOH
Tilsunsutnd Laitaend1 100 wiaefia
Tilsunsusufiafinin Laitaend 101 widefia

Tsunsufmwimsinms Tteandn 100 wiaeia

2.1 37unn 25 whehia
naaimasiaeaas 6 wbiefia
0201 113 WARAA 1 3(3-0-6)

Calculus 1

aa LA co o ¢ go

axsuazaNNG DRI TRININ T B%WH‘E“B@Q‘N\‘W%H
o A § ;A w § €
susReuayMIUsEyne Uswusuaznstsvgne

Limits and continuity of functions, derivatives of
functions of one variables and applications, integrals and

applications

0201 114 UARAAH 2 3(3-0-6)
Calculus 2
Fowlawasmedn : 0201113 UARAAH 1
Prerequisite : 0201 113 Calculus 1

Fofummesnus Afnuaseasiaiinmesiaifmans
sy ongiudelaeazmmiszane aynanoviug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and

applications, infinite series

4 vkefia
3(3-0-6)

nguIrLAdl
0202 103 waniadl 1

Principles of Chemistry 1

Tasessasaan USanoamsdunus Wunsed autifivas
eenIumiiasnaudiu sugaiedl M 20suds Taama
Myaga1e dudifiaaadiindiv nsa-1wa dsazaruiWines
WAL WTANTo-IE

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,
acid-base, buffer solution and titration
0202 193 Ufjfimsudniad 1 1(0-3-1)

Principles of Chemistry Laboratory 1

mannassTiaenedastLiam AN 0202108 W
Wil 1w enatnense ks fifeims ﬂﬁi%qﬂﬂiniﬁujmmdmﬁ
- sutifieaadinim mamehesivasu ANAALAR NIA-LUE TNTREAE

= |

a3 uazmslninee

Experiments designed to concord with 0202103
Principles of Chemistry 1; safety in laboratory, use of basic
chemical equipment, colligative properties, gas constant,

chemical equilibrium, acid-base, buffer solution and titration

naxAmdainen 4 whaefia
0203 110 Z3nen 1 3(3-0-6)
Biology 1

SaiResieidin mstasruudedi®in sudenisme
Anenenams SELAslIesiin IEaALAUNIMLEAT ugenas naln
BTN ANAEITREasRiEEan TasseSauaswindiveg
fuazdes Aneinenuazwnfinsam

Characteristic classification science methodology of
organisms, chemistry of life, cell and metabolism, genetics,
evolution, biodiversity, structure and function of plant and
animal, ecology and behavior
0203 191 UfdiRnsTainen 1 1(0-3-1)
Biology Laboratory 1
mamesasiiseandasiuitiamluseden 0203 110

Fmen 1
Experiment concurrented with 0203 110 Biology 1
naa3nAang 4 whefa
0204 104 WaAndaag 3(3-0-6)

Fundamental Physics

ﬂﬂ@ﬁﬁ(ﬂ% miﬁlmmméu L?{EN LLﬁx‘iLLﬁtﬁﬁﬂ%ﬂWﬁ@]g
gadlna swnlihuazsmaudivin gumwaenans uagiand
e s

Mechanics, vibrations and waves, sound, light and
optics, fluids, electric and magnetic fields, thermodynamics, and
modern physics
0204 194 U§iGnsHEndyag% 1(0-3-0)

Fundamental Physics Laboratory

manasasiisenadasiuiionlumedn 0204 104
Mandayagmm

Experiments associated with 0204 104 Fundamental

Physics Laboratory

NFAITINWENALAN
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7 wagia
0202 104 waniAd 2 3(3-0-6)
Principles of Chemistry 2
Léa%i‘ll‘lla@i’l&lfl‘m 0202 103 wé’nmﬁ 1
Prerequisite 0202103 Principles of
Chemistry 1

QouVWAMERS aavmaenanS sl esiiedes sl
Fowedon TnassauaenitruaasmnandBurdduarined

Thermodynamics, kinetics, electrochemistry,
nuclear chemistry, environmental chemistry, functional group
and structural of organic and biochemical compound
0202 194 UfdiRmsudniadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2
Léa%‘l‘ll‘llﬂxﬁ’ltla‘m 0202 103 ué’mﬂﬁ 1
Prerequisite 0202 103 Principles of
Chemistry 1

manesasiisenndasiuifiamlumein 0202104
WENLAR 2 194 HEINAMERS JauaeNEnS ad lihied msvasoy
duviad

Experiments designed to concord with 0202104
Principles of Chemistry 2; thermodynamics, kinetics,
electrochemical cell and testing of organic substance
0201 202 &hdsMTLLAN 3(3-0-6)

Statistics for Chemistry

wumummivﬁuimﬁ fiuafid AmaiuTiuTiadoys
ﬂﬁﬂi%NWmﬁWL@egHLLUUﬂqﬁLLﬂSLL‘LI‘LI‘ﬁI’N miwmﬂauam@ﬁmma@
i MR aden mInaNeLnTEagL
AHnd mimaawawmﬁaﬁwﬁaaja (Q-test) uasHNUAAILAN
AW MM Suas e EimInAnos N1sTEnd
P snneatiaiudayaasemand

Review of basic Statistical knowledge, data collection,
estimation and test of hypothesis testing for mean and one-way
analysis of variance (one-way ANOVA), goodness of fit test,
outlier testing for rejected data (Q-test) and control chart,
regression and correlation, application with real chemical data

by Statistical methods

2.2 37180 laitaundr 75 wiaefia
2.2.1 33 anieAy

Fuduisalisunsadnduaslusunss
Mammeigims 63 wiefia
fwsuifalusunsasmwiadinmn 70 wuIENA

naaaflafturid

0202 211 \aflafiunas 1 2(2-0-4)
Inorganic Chemistry 1
danlavasneda 0202 103 wdniedl 1
Prerequisite 0202 103 Principles of

Chemistry 1
Lammauﬁu ﬁﬂW%Z%adWﬁN’Mﬁda;ﬁ@aNLLaEINLﬁQﬁ
mafeiuszinduuudiinaseuldindend sUnsssmadiavas
I&IL@QH wqwﬁaa%ﬁﬁm%ﬂwLaqauamwmzﬁuwﬁwm ‘UBGLL%G
A a6 % K va 6 @ Aa A6
aUNNIL Iﬂ‘iﬂﬂ‘iﬁmﬁﬂ ﬁmﬁ]LLﬁL’mTﬂ‘S;‘iﬂqﬂW}Jad“ﬂadLL‘NQ%WA?E
Quantum number, atomic and molecular energy state,
localized electron chemical bonding, molecular geometry,
molecular orbital theory and energy diagram, inorganic solid,
crystal structure, property and application of inorganic solid
a a a6
0202 212 LANDUUNGE 2 3(3-0-6)
Inorganic Chemistry 2
A a 4 a d€
Lﬁﬂ%l‘ll‘lm&i’l&l’!‘lﬂ 10202 211 LANWWNSE 1
Prerequisite 0202 211 Inorganic Chemistry 1
6a o A a 13 A A
ﬁ’]‘a’ﬂ‘i:ﬁﬂmﬂ@aai(ﬂ AT TUAUDIRLLNUG f‘lﬁﬁ&lﬂ‘ﬁagﬂ
nsemasneiia waglelmwe3ta noudmafeiusy noudauws
Han noufeasiiiaidsluana noedawsdunud mafaduas
ammﬁmmﬁﬁﬂmau @’JTNL@%LLQJLM%ﬂ mmaﬁmuamuﬂﬁma
QRNAFERIRUNANARS Uazna lnsiAnUsnaesnseney
Iﬂaﬁa L%:ﬁu msﬁszﬂauaaéuﬂhmﬁaﬁﬂLﬁ‘a@ﬁu
Coordination compound, type of ligands,
nomenclature, geometry and isomerism, bonding theory, crystal
field theory, molecular orbital theory, ligand field theory, color
and electronic spectrum magnetism, stability and thermodynamic
aspects kinetics and reaction mechanism of coordination

compound, introduction to organometallic compound
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0202 311 adlafiuvad 3 2(2-0-4)
Inorganic Chemistry 3
dewlavasnein ;0202 212 wilafiunds 2
Prerequisite 0202 212 Inorganic Chemistry 2

Fydnwalinan mimﬁmﬁﬂmﬁmaﬂuﬂmasﬁuuaz
dnzd madseynd Fdydnuwaimenlumediemdfidavesss
Usznauafiuvs msnssyimesasnes nuinas uaswesringl
mauaudniees maLsznavaedngs

Term symbol, determining ground state and excited
state term symbol, application of term symbol in visible technicque
of inorganic compound, symmetry operation, group theory and
point group, character table, application of group theory
0202 292 TiAmsiaslafiunad 1 1(0-3-1)
Inorganic Chemistry Laboratory 1
dewlavasnein : 0202 211 wilafiundd 1
Prerequisite 0202 211 Inorganic Chemistry 1

ﬂﬁﬁ@mitm&miﬂﬂﬂﬁﬂﬁﬁiLﬁawﬁaﬂﬂﬁmﬁummﬁma
Toiseimn 0202 211 wdlefiws 1 ua 0202 212 10flefurid 2 Fenfi
ﬁﬂTH:SWNWﬁN'\WHaGIﬁ%SUN“ﬁﬁ@ ma\ﬁLL%GLLﬂSIﬂ‘Nﬁ%NNﬁﬂL‘ﬁadém
auna loaan MaunTHETUALaNTRe sauszna TraasRdu
WESUNTILENEANAN S3UsEnavReTun usiaaAN

Experiments and work-based learning relevant to the
0202 211 Inorganic Chemistry 1 and 0202 212 Inorganic Chemistry
2 including energy state of some metals, solid and basic crystal
structure, ionic equilibrium, transition metals and it properties,
coordination compound, crystal field splitting energy,
organometalic compound
0202 391 tiAmsiaslafiunid 2 1(0-3-1)
Inorganic Chemistry Laboratory 2
douluvaenein 0202 212 wnilaiiuviad 2
Prerequisite 0202 212 Inorganic Chemistry 2

mimaaﬁﬁLﬁawﬁa@ﬂﬁaaﬁmﬁmimﬂmw okl
0202 212 wilofiundd 2 uay 0202311 Refiunad 3 Aenfiu
mstsegnd IFdanwelmenlumafiemsdfida manszvims
dusn@suaznMImmwaeingl masuauinieasuazmsiszegng
sinlvsalntasensusenavafiunid

Experiments and work-based learning relevant to the
0202 212 Inorganic Chemistry 3 including application of term
symbol in visible technique, determining symmetry operation
and point group, character table and its application, spectroscopy

of inorganic compound

= |

1 da a6
ﬂ’s}NLﬂNa%‘ﬂiﬂ
da a6
0202 222 ANUNGE 1 3(3-0-6)
Organic Chemistry 1
Weulavasnedn : 0202 104 wéniedl 2
Prerequisite 0202 104 Principles of
Chemistry 2
Aaaa aX A A6 o 1 A
ﬂ{]ﬂ‘s‘&ﬂLﬂNWHﬁW%maQﬂWiaHW?HMNM‘ﬂﬁﬂ‘ﬁ%@ﬂ\‘]‘] B
6 Aa [ 6 A A 6
ﬁﬁﬂi&fﬂau‘lﬂi\'ﬂiﬂﬁﬂa% LLaaﬂaLﬁ‘lﬁﬁ Laangas Wuaa el
naadlas Alaw nsmeduandan uateyiiutuasnsaeiuandan
swa3lawnd na lndfisen uasms@aunalnufiSendasdu ugiEen
a A A § |asa A A A § aaa
mafisdheihnalo g Uifsenmunuiicheinala g Uiisen
A a Aaa A a ¢
maunuiidaeBidnlns g Ufsemaindhdesidninglnd
URenmaran uasUfisenauyadsse
Basic reaction of functional organic compounds
(hydrocarbons, alkyl halide, alcohol, phenol, ether, aldehyde,
ketone, carboxylic acid and their derivatives), stereochemistry,
reaction mechanism and basic writing reaction mechanism,
nucleophilic addition reaction, nucleophilic substitution reaction,
electrophilic substitution reaction, electrophilic addition
reaction, elimination reaction and free radical reactions
da a6
0202 223 LANDWNSE 2 2(2-0-4)
Organic Chemistry 2
a a daa a6
L\‘iﬂ%hl‘llﬂ\ﬁ’]ﬁl’l‘ﬂ'] 0202 222 LANBUNSTY 1
Prerequisite 0202 222 Organic Chemistry 1
aadsznavenmalslzadn mandaiueisssuma
A Adaal o & o ¢
aBurBEns ulasian Famasuasrlaarasaiduasditsznay
Heterocyclic compounds, natural product chemistry,
organic compounds containing nitrogen, sulfur and phosphorus
da a6
0202 321 ANdUNSE 3 2(2-0-4)
Organic Chemistry 3
a a daa a6
L\iﬂ%i‘ll‘llasﬁﬁl’a‘ﬁ'l : 0202 222 LANAWNGE 1
Prerequisite 0202 222 Organic Chemistry 1
Angumsdoasiasiunid landjisen
ganFadu-3endu UAsemIasaiuseasuau-arsuan
MIsenuULMSELATEETBuUrSE
Basic organic synthesis by oxidation-reduction,
carbon-carbon bond formation, approaches to organic synthetic

strategies
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0202 322 sunlnsalntloasansdunad 2(2-0-4)
Spectroscopy of Organic Substance
Gowlavasnedn 0202 222 wilBuwEd 1
Prerequisite 0202 222 Organic Chemistry 1
mﬂﬂma%%aymaﬁwLaqa wanmauazm3UsEeng
14 3urause daanllaaa daedesuunudnslouwwud
uazasnbnses mamlessssaluianaresmnadsznaudurid
Fundamental molecular spectroscopy, principle and
application of infrared, ultraviolet, nuclear magnetic resonance
and mass spectrometry in determining molecular structure of
organic compounds
0202 294 TiAMsLAiBUNE 1 1(0-3-1)
Organic Chemistry Laboratory 1
dowlavessedn : 0202 104 Ufdidmsudniad 2
Prerequisite 0202 194 Principles of
Chemistry Laboratory 2
miwwaa@ﬁﬁlmiaaﬁwwaawmm sgm@w‘a@ ﬂﬁﬂg%
maanwand) masiia mInagouLarMIIeTIZAnyWeridu
Lmtmi‘ﬂ@ﬁmﬁm FifendstufiommeAniedauie 1
Experiments related to melting point, boiling point,
distillation, recrystallization, extraction, testing and analyzing
of functional groups and others experiments designed to concord
with organic chemistry 1
0202 295 UFTAMsiAsBunas 2 1(0-3-1)
Organic Chemistry Laboratory 2
dowlovasmedn : 0202 204 UfTAmsBuradiadl 1
Prerequisite 0202 294 Organic Chemistry
Laboratory 1
ﬂ?‘i‘*ﬂﬁﬂauﬂNﬁa‘ﬂNﬂﬁﬂﬂﬁ‘WLLﬁ&‘WNLﬂﬁ“ﬂaﬂﬁﬁﬂi%ﬂa‘U
wofiu madaengimnisznavielauaseiavaudguniem Uiiten
sassLsznautames Uifseneendindu Uiisendendu
Physical and chemical properties testing of amines,
synthesis of azo compounds and ethyl trans-cinnamate, reaction

of sulfur compounds, oxidation reactions, the reduction reactions

naauadliBeiians

0202 231 1ASBIRENS 1 3(3-0-6)
Physical Chemistry 1
Lfalau‘lwaa‘mfm 1 0202 104 ‘Vlﬁﬂl;ﬂﬁ 2
Prerequisite 0202 104 Principles of

Chemistry 2

e wadinasneesigme NANUAEMSELILY
ussflaRuardriinnasaanal 2adnaNaL 199l NG9
QOAMMANERS FNTTAIRIAMWAENER3TDIIDINEHN maedeulm
maﬂmaqa miL‘ﬂSH%LL‘]JHQ‘WNWEIJWW“B@JHW? ﬂNQﬁiS‘M’jNLWﬂ

Phase, phase behavior, crystal and diffraction, surface
tension and refractive index of liquid, simple mixture, laws of
thermodynamics, thermodynamics properties of mixture,
molecular in motion, physical transformation of substances,
phase equilibria
0202 331 aslBeRNENS 2 3(3-0-6)
Physical Chemistry 2
Lfalau‘lwaeiwim : 0202 104 ua"nmﬁ 2
Prerequisite 0202 104 Principles of
Chemistry 2

AaunamEasias Semmainuiiseed nalnmadia
RN mimﬁ‘Hmmaawaiﬂwﬁﬁ%wﬂaﬂuLafga mMaafisen
W0f WwifmAaENsLMsTAealuAIvasesud 1adl
@maaamﬁ LLﬂﬂWWWLWi

Chemical kinetics, rate of chemical reactions, reaction
mechanisms, molecular reaction dynamics, chemical catalysis,
surface and processes at solid surface, colloid chemistry,
electrochemistry
0202 332 LASBeAENS 3 2(2-0-4)
Physical Chemistry 3
Lfi‘au‘l‘zmaa‘mfam ;0202 104 ﬁﬁﬂtﬂﬁ 2
Prerequisite 0202 104 Principles of
Chemistry 2

winnaenamsmausin lassansdidnnsefinduesesaon
uazlaiana sulnlns-alntasluans msvimnessiifvassns 1adl
A

Principle of quantum mechanics, electronic structures
of atoms and molecules, spectroscopy of molecules, prediction

of molecular properties, computational chemistry
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0202 296 UTiAMsiasiBeNEnS 1 1(0-3-1)
Physical Chemistry Laboratory 1
Lfi'auiwaaiw%m 1 0202 104 ué’nmﬁ 2
Prerequisite 0202 104 Principles of
Chemistry 2

manaaesiifizatasiumaslued QUNNAERS
AnuNAMES aunainmMe odllih Lmtmi‘wmaaﬁm fifidos
fufommedn 0202231 wilBMENg 1

Experiments related to thermochemistry,
thermodynamics, chemical kinetics, phase equilibra,
electrochemistry and others experiments designed to concord
with 0202231 physical chemistry 1
0202 392 UiAmaieiBeNEng 2 1(0-3-1)
Physical Chemistry Laboratory 2

0202 296 YtiAmaieiiBefang 1
0202 296 Physical Chemistry

doulavasnedn
Prerequisite
Laboratory 1
nmasesifiedastusnlsalnt) Wi mass
UffTened wildmon Ltaamwmaaﬁm fiRudasiuiion
T 0202 331 1ARIBIAANS 2 uay 0202 332 LTIFRANS 3
Experiments related to spectroscopy, surface
chemistry, chemical catalysis, computational chemistry and
others experiments designed to concord with 0202 331 physical

chemistry 2 and 0202 332 physical chemistry 2

naudandl
0202 341 Fuedl 1 3 (3-0-6)
Biochemistry 1
Hewlavasmedn : 0202 222 \ilBuns 1
Prerequisite 0202 222 Organic Chemistry 1
sngaduad lsssig suiffuashiivasndlulaiase
Tt Léa’ZM wad naeianasn nemeziln i Induacliisdiu leseasi
3 fdwedlusiiu autduazmirfivasonlssd Famdaenans
migﬁLﬂiW‘l}?LLﬁd LSJLLWUQ%%SJLL@&:W?WJUQNﬂiZU’J%ﬁﬁLNG’HUaa‘%M
gasnslulainse s nsefindsn nmasilu winduasluseiu
Foundations of biochemistry, structures, properties
and functions of carbohydrates, lipids, biological membranes,
nucleic acid, amino acids, peptides and proteins,
three-dimensional structure of proteins, properties and functions
of enzymes, bioenergetics, photosynthesis, metabolisms and
regulations of carbohydrates, lipids, nucleic acid, amino acids,

peptides and proteins

= |

0202 342 el 2 3(3-0-6)
Biochemistry 2
dowlavasmedn ;0202 341 Faedl 1
Prerequisite 0202 341 Biochemistry 1

mdaeneffiEuelual®ie nsuanseenvastin
Forlsznaudiemsdneneiarfifue mivaudaeriiiue
madaiemeillsfuasnasumavdsnsdaemsilsi e
MausAsasEu MamuemmiamiuAiEue meluladfibue e
mﬂhiﬁ@miﬁmﬂmﬁugﬂﬁuLLaSﬂwwizqﬂﬁﬁLﬂuﬁa@ﬁu%ﬁ@uas
wﬁwﬁma@aaéﬂm miﬁmma@aaﬁm ﬂﬁéaﬁﬁi&f%jmlﬁﬁﬂé ﬂ’ﬂ&li
Lfl”'adG”mﬁmﬁu%mﬁﬁaqmmw MYIfase Lavan

DNA biosynthesis, gene expression including
transcription, RNA modification, translation and post translational
processing, gene expression, epigenetics, DNA technology, gene
editing technology and its current applications, classification
and function of hormones, mechanism of hormone action, cell
signaling, introductory to biochemistry for health care diagnosis
and cancer
0202 393 Ufjdiinstaedl 1(0-3-1)
Biochemistry Laboratory
fowlavasmedn : 0202 104 Ufdidmeudniadl 2
Prerequisite 0202 194 Principles of
Chemistry Laboratory 2

nveseiiiFanndasuem AT 0202341 Faed 1
mmesaUFNtRssTaluana MIemeiiia i aauenaaseas
La%\lﬁﬁﬁ ﬂﬁﬁﬂ‘tﬂﬁa\lﬂ LNWWU@%%N“H@Q@W%U\laL@i@ mﬂ%ﬂﬁﬁ&mﬂ
e slumedaad

Experiment designed to concord with 0202 341
Biochemistry 1, biochemical analysis of biomolecules,
quantitative analysis, enzyme kinetics, carbohydrate metabolism

assay, biochemical buffers

gz

0202 251 LARALATIZN 2(2-0-4)
Analytical Chemistry

0202 104 #ANLAR 2

0202 104 Principles of

Hewlazesmein
Prerequisite
Chemistry 2
umhmaeifensn neAlemAdeamn mases
fheghe mIAeTIiBRnm n meeneilaemstaimin
mM3lnmIaunIaE M vsaLLUenAYna% M3 MmIauLLAa
ssUsznauidetou msnseuuuyRsenieand mslmimsauuy
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SoeindInihuasiaemailiih medensuenss g mendu
maatia wasmediamalasmlynil

Introduction to analytical chemistry, qualitative
analysis, sample preparation, quantitative analysis such as
gravimetric analysis, volumetric analysis, acid-base titration,
precipitation titration, complexation titration, redox titration,
potentiometric and conductometric titration, separation
techniques such as distillation, extraction and chromatographic
techniques
0202 351 ﬂ’l‘é’?kﬂi’lﬁ;ﬁ?&lkﬂéﬂﬁa 1 3(3-0-6)
Instrumental Analysis 1
dowlavasnedn : 0202 251 wilBiamesk
Prerequisite 0202 251 Analytical Chemistry

winmallengimssUninsalnd Faanlhilaweuas
Fadasnlmalnt vigasisaeudaninlnaalnd Buisusnanlnsalni]
avaanfinuavzesniusiUnlnaalnd uas 8RadusiUnlnsalnd
fandesuanudnislruuudsunlnaalnd uwaasiunlnsalnd
Susnindudanasan-unamUninawed uasadudatuasinlads

Principle of spectroscopy, ultraviolet and visible
spectroscopy, fluorescence spectroscopy, infrared spectroscopy,
atomic absorption spectroscopy and emission spectroscopy,
nuclear magnetic resonance spectroscopy, mass spectroscopy,
inductively coupled plasma-mass spectrometry and flow injection
analysis
mﬁmswzﬁé’amﬂémﬁa 2

0202 352 3(3-0-6)

Instrumental Analysis 2

Wanlovasnedan : 0202 351 msdasizhgan
1Asasila 1
Prerequisite 0202 351 Instrumental

Analysis 1
nanMsrasMIleTzimaiad Wi gaeanums
TnalanmAuachauwnuined wislesinlnnnd Tassnlnnad
gaammEEInuLgs lonaulassnlnnaiil enfiaaaaiinlysliists
LLﬁﬂIﬂiNﬂ‘ﬂﬂi?ﬂ»LLNﬁﬁLﬂﬂI‘W‘a‘LNC‘]‘% I@iNWIWﬂiWW%aJLWa’J-LLNﬁ
ﬁLﬂﬂI‘ﬂ‘a‘LNW‘% miLLElﬂLLﬁSﬂﬁ@iiﬁ{]ﬂﬁWﬂaﬂL‘Wﬁ’)éﬂ&l’l@

Principle of electrochemical analysis, coulometry,
polarography and voltammetry, gas chromatography, high
performance liquid chromatography, ion chromatography,
capillary electrophoresis, gas chromatography-mass spectrometry,
liquid chromatography-mass spectrometry, supercritical fluid

chromatography and extraction

0202 297 UiAmsiaiBianei 1(0-3-1)
Analytical Chemistry Laboratory
Lfi'au‘l‘zmaa‘mfm : 0202 104 ﬁﬁﬂtﬂﬁ 2
Prerequisite 0202 104 Principles of
Chemistry Laboratory 2
mAengAlaemsiaUsings Wid mslnisauuunsa
e mﬂmmmmmﬂmﬂau ﬂﬁvL‘WLWiWLLUUﬁWiﬂ‘JSﬂBUL%J%@%
mslnmseuuuifseBaand msmsauunSedndlnih masda
GEWJ’JEJ(?SWI’JVHHEW%WEI LLatmiLLHﬂﬁﬁ@gﬁHLW@‘ﬁ@‘IWNIﬂiNWIWﬂ‘iWW
Volumetric analysis, acid-base titration, precipitation
titration, complexation titration, redox titration, potentiometric
titration, solvent extraction and separation by chromatographic
techniques
0202 394 ﬂﬁﬁﬁmimi’?Lﬂiwzﬁﬁ'zmﬂémﬁa 2(0-6-2)

Instrumental Analysis Laboratory

donlozasmein 0202 351 msdianesigan
w3asila 1 waz 0202 297
Uftidmaiesiiienzi

Prerequisite 0202 351 Instrumental Analysis

1 0202 297 Analytical
Chemistry Laboratory
madenedlasldindosyiizidamunlnauad
avnanfinuatraindusnlvaned Sunnsesnlngaed
wapaSues ufalesanlnndl lessnlnnmfvesmaraussonsgs
lesaulasanlnnaf Taunuuad adudaduasulada
whalassnlynaf-usssiunlyswe’ mitaai3adninalwists way
Susniindudlanaasn-usasiunlnsied
UV-Vis spectrometry, atomic absorption spectrometry,
infrared spectrometry, fluorimetry, gas chromatography, high
performance liquid chromatography, ion chromatography,
voltammetry, flow injection analysis, gas chromatography-mass
spectrometry, capillary electrophoresis and inductively coupled

plasma-mass spectrometry

nNLANENINEINS
0202 261 aluladassmnauaemsiudumandl - 1(0-3-1)
Information Technology and Literature
Review in Chemistry
mm%ﬁuﬁmﬁmﬁmamﬂaL@@%LtastwaIuIaQHWiauLwﬂ
mﬂ%@amﬂama%uasmm‘[ﬂaﬁﬁﬁﬂumﬂm‘f@lamﬁ@mmﬂuiaga
MSRRES MILTERIAM M0 MSThiEeRENY udaya

MINAMATNAON LAYMTNUNIWITIUNTTUNNILAS
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Basic concepts of computer and information
technology, using the computer and information technology for
managing files, communications, word processing, spreadsheets,
presentations, databases, drawing in chemistry and chemical
literature review
0202 262 weRuieSiinedn 3(3-06)
Introduction to Polymer
0202 222 \ARAUNSE 1
0202 222 Organic Chemistry 1

dowlavasnedn -

Prerequisite

fensvamedises anadhédyramedueshdinyseiiu
maamgasmnIsanedines lulsumelneg a3z fyaes
wadwe$ maunie waluanavaswedies lassai slouas
sutiframaimes UiiBenmaianefies meialumadaansd
wodlwos mmﬁﬂmﬁLmiwzﬁm%ﬁﬂmﬁmﬁﬂimaqa GG NG PR
Sou lassssomandl asdisznaumaedl Sugwinen saiididena
JaemeRinns maLlsvandlinadia Sdmsumana@n s idule uay
mn mamasmﬂ‘waﬁLua%LLazmiﬁaaﬁu

Definition of polymer, importance of polymer in daily
life, development of polymer industrial in Thailand, basic concept
of polymer, nomenclature, molecular mass of polymer, structure
and type of polymer, polymer properties, polymerization reaction,
polymer synthesis, analytical techniques for determination of
molecular weight; thermal properties; chemical structure;
chemical composition; morphology; and mechanical properties
of polymers, application of polymers for use as plastics; rubbers;
fibres; adhesive; and paint, pollution from polymers and its
prevention
0202 263 AnwilaeadeiRgaRussAs 2(2-0-4)
Chemical Safety
Lfi'au‘lmlaasw%m : 0202 103 ué’nmﬁ 1
Prerequisite 0202 103 Principles of
Chemistry 1

mwiﬁ'mﬁ‘ummﬂaa@ﬁaslum{l,%ﬂmﬂﬁ Foyanwal
Suamauazamnaaed nadayanndaaniy fineaosns
wil gUnsolenaanasiudmyanauazianfiiims madamsss
10fl mameuldmzaniduananaied msdamsmnaeafeduame
massdiuenadeasntlasuiuaneansaad

Knowledge on chemical safety, hazard pictograms
and chemical labels, material safety data sheet, chemical
toxicology effects, personal protection and laboratory equipment,

chemical handling, chemical emergency planning, hazardous

= |

waste management, risk assessment and prevention
0202 361 iZ‘iJiJﬂ’l‘Jaﬂﬂ’]iﬁ“mﬂ’]WLkﬁzﬂﬁﬂ‘i’aﬂaaﬂ 2(2-0-4)
awFlGvasis

Quality Management Systems

and Method Validation

Wanlovasedan : 0202 351 msdasizhgan
1Asasila 1
Prerequisite 0202 351 Instrumental

Analysis 1

ninmsuazilselomivassnasusnadmiussuy
MIAAMIAUMNA 114 TLIUMIIAMNTABANTA (ISO 9000) TLLLMIAANTS
Fowandon (1O 14000) im.l‘um‘i‘imeﬁﬁumiwmLﬁt@g@%ﬂqmﬁ&ﬁa@
e lumInanems (HACCP) ssuumsdamIatiomiieuas
ANNYAaAf (OHSAS 18000) a161591W310ILANNEINITD
Hasfienmamesauuasiasliifinssauiiay (ISOMEC 17025)
dudu enuseunduldvaimaia minmaseanaldldvasis
demallsiusivenaasms¥n unzmseuauan I wiasUfTAmS

Principle and benefit of international standard for
quality management systems such as quality management
system (ISO 9000), environmental management system (ISO
14000), hazard analysis and critical control point (HACCP),
occupational health safety system (OHSAS 18000), general
requirements for the competence of testing and calibration
laboratories (ISO/IEC 17025), etc., traceability, method validation,

measurement uncertainty and laboratory quality control

nRNANNBINGY
0202 201 MWIBINGETMSULAR 1 2(2-0-4)
English for Chemistry 1
ﬂﬁm%LLazmi‘mﬂ’ﬂNL‘?JJWGLQSL%LBTWHTEWNL@S‘TI ﬂﬁ@&lu
uazaqUlaenmandnlwenanmaed shisvauunhniahilam
mandiugnld
Reading and understanding of chemistry documents,
writing and summarized the main idea of chemistry documents,
oral presentation in basic chemistry
0202 202 MWBINGETMSULAR 2 1(0-2-1)
English for Chemistry 2
ﬂWiéW%LLﬂSﬂﬁ‘ﬁWﬂ’ﬂNL‘ihsl’ﬂ‘UWﬂ’NNWNLﬂﬁslu’ﬂiﬁﬁ
madouuazaqlarmudnylumenamanad shiswanuise
wuuithnulan
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Reading and understanding of chemistry article in
journal, writing and summarized the main idea of chemistry

article, oral presentation in chemistry article

dwduiidaldsunsatnfuasuuufaniimadanmas
Gewlunedmealud 4 wiseda
0202 461 FanwIMad 1 1(0-2-1)

Seminar in Chemistry 1

Sunmdseivhaulamaedl anumenidsy ey
M

Seminar in interesting chemistry research from
research chemical articles and presentation
0202 462 FaNwIM9LAA 2 1(0-2-1)
Seminar in Chemistry 2
Lf"ilau'lwmiw%m 0202 461 aNN‘WWI’NLﬂﬁ 1
Prerequisite 0202 461 Seminar in
Chemistry 1

Sunnmitefhalamand anumeanadie e
eufvihzadlassmiedite uashisuaifummanow

Seminar in interesting chemistry research from
research chemical articles, presentation of the student senior
project and presentation in English language
0202 463 lasssuiifamaiadl 1 1(0-3-1)

Senior Project in Chemistry 1

maduniiselndefhalamand meldemumsh
ﬁna@mmiﬁﬁﬂ%wﬂmwu LLaBﬁWﬁﬁ‘W(ﬂaaﬁL‘]ﬁa\‘Kﬁ%

Research on an interesting topic in chemistry, the
topic is subjected to the project advisor and fundamental
experiment
0202 464 lassauiifamand 2 1(0-3-1)
Senior Project in Chemistry 2
Gowlavasnedn ;0202 463 Tassouitiamaind 1
Prerequisite 0202 463 Senior Project in
Chemistry 1

nsidtsaiasmnmameanadasiu afineNaNsAe
sLuL%ﬁwmmﬁmiﬁlamiaa@ﬂme‘%auSm@ﬂwﬂmwmm meld
funzhraserstfitinmlasenu

Research based on the fundamentally experimental
concept, scientific discussion of the results in order to find out

a conclusion and report writing under the guidance of an advisor

dwiuidalusunsuaniadng Seulunedneelud
11 wLNA
0202 460 FaNWIMLARN 1(0-2-1)

Seminar in Chemistry

Sunmiiefvhalamand anunesBids uash
LEUD LﬂuﬂWHﬂﬂHLLaSﬂﬁHﬂﬁﬂﬂﬂH

Seminar in interesting chemistry research from
research chemical articles and presentation in Thai and English
language
0202 465  dgymsiemaadl 1(0-3-1)

Special Problem in Chemistry

ndueinilihdefhailamand meldunsh
ma@amiﬁﬁﬂ%wﬂﬂiwu ‘vhmimwaaal,ﬁaﬁu LLﬁL‘L%EJUL‘%EIQL%EM
e

Research on an interesting topic in chemistry, the
topic is subjected to the project advisor, fundamental experiment
and report writing
0199 499" aufiadnu 9(0-40-0)

Cooperative Education

msUtfnuluamudsznoumsetheissuy laaama
Safloserhaminendeiusnmsznaums ewamniFe i
ANNFMTANMS uasvnes R Tasummhowlusndsnoy
M3 fenumasaiamanas luduanufnagadussuy
msdana Midiaaula naanauTnuglumaliemeiuaslssiinag
lifaaslgunnnsamuanadasmarassmulsznauns
uazamaussrs mydderailasnmameasadosdu eftena
maisulwdanenenans L‘ﬁ'am%a‘gﬂ wazSeusuadvmiunanu
Tefumsihaaseansdiine

A systematic provision of work-based learning in the
work place for students with the cooperation between the
university and the work places to allow the students to develop
both academic and work-related skills in the work place, this
procedure will help the students in self-development skills, also
it will result in high quality graduates who are most suitable for
the work places and the labor markets, research based on the
fundamentally experimental concept, scientific discussion of the
results in order to find out a conclusion and report writing under

the guidance of an advisor
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Fwduizalusunsaunfuasuunimuimsdans W
BenGuulumeAnlungsAnsmnznwden bifeunh 12 mheda

fFwduiidalusunsuaviadne denEeulumedn
TungaBrianedudenlsifornd 6 mhwia foil

naaailaftunid
0202 312 \aslaasunlwaiiagn 2(2-0-4)

Organometallic Chemistry

noed Teseadre uasmaifetuseluassenay
gafunbuariadn mavhadssnausasunbwaiadnlulfidusise
Tumsdaameriansduyad

Theories, structure and bonding in organometallic
compounds, application as catalyst in organic synthesis
0202 313 iadiguanluians 2(2-0-4)

Supramolecular Chemistry

wdnmamaeieashuanarna g Suasisensenia
Iaﬁé—mﬂ&ﬁ ﬂﬁaaﬂLLUULLﬁSﬁJL@‘JWﬂﬂﬂﬁﬁ ﬂﬂ\lﬂLLﬂ&fﬂﬁaaﬁLL‘UU
madedynanlesd mamearnsinssussnirslesd-nad
miﬂimﬂ@ﬁmaamﬁ‘qﬂiﬂwaqa

Principle of supramolecular chemistry, host-guest
interaction, design and synthesis of host, mechanism and design
of signaling from host, determination of binding constant of host,
applications of supramolecular chemistry
0202 314 ﬂ’liT‘;JlﬂNﬂ'JL@lﬂ%‘l’l'NLﬂﬁ 2(2-0-4)

Chemical Aspect of Computing

msldlsunsusiSagUusismsumadeulassatoms
wiliasfiened mydemaidoys mavlaste 3 S6fistes
antifiehen) aasluianaua M I TIE

Using commercial software packages for drawing
compound and chemical reaction, data analysis, optimized 3D
structure, molecular properties and report writing
0202 315 iadlafiuvadiBedamn 2(2-0-4)

Bioinorganic Chemistry

milﬁmLLasmeHaﬂaaamaﬂamﬂmwu%amw
Tusniillavs davimenfidnéiny uasnszuamnmmmuadnuadany
Aaavaen

Preparation and role of metal ion in biological system,
metalloprotein, the important physiology and metabolism of

metal chelate drugs

= |

0202 316 A3mamesitlnlnaalnd 2(2-0-4)
dwisumsilsznavaiunas
Spectroscopic Method of Inorganic Compounds
mstseenddinefiomsaunlysalnd Wu Sunsise
Faanhlaaa-35ids wasluedesuanudnelouwwy dnsu
I@‘Nﬂ%ﬁd‘ﬂaﬁﬁﬁﬂizﬂaﬂaﬁ%ﬂ%ﬁ
Applications of spectroscopic techniques such as IR,
UV/Vis, and NMR in evaluation of inorganic compounds
0202 317 GselfAsenaslaiunid 2(2-0-9)
Inorganic Chemistry Catalysts
Ltmﬁmﬁugmﬁmﬁ‘ué"nLi'mﬁﬁ%mt,mﬁaﬁw%ﬁm
UifFenresmsiss sfiavasinisaliisenefiunie maeSuadiise
U§A5en msRgadiendnwalnisnianinwessdassljnzen
uaemsUseendvasdisa fideetiuvidlugasmnssy
Basic concept of inorganic chemistry catalysts and
catalytic reactions, types of inorganic catalysts, catalyst
preparation, physical characterization of catalysts and
applications of inorganic catalyst in industries
0202 411 vhiadasmidsmandiafiuvas 2(2-0-4)
Special Topics in Inorganic Chemistry
defidduanihawlamandiofyad
Significant and interesting topics in inorganic

chemistry

naaeiBuas
0202 323 \afiewalslandn 2(2-0-4)
Heterocyclic Chemistry
madaeTeiuasfitmehen yesmiamelslnaniia
i 3-0vnon 4-0smas 5-acaaN LAY 6-0vnan lneilornan
sagpanau FamaSve lulasaulwsdng fnwnmdaensias
e i wlafauss Sulaa a3luau uaslolaailudu
Synthesis and reactions of 3-, 4-, 5- and 6-membered
heterocyclic rings which contain atom of oxygen, sulfur and
nitrogen. Synthesis and reactions of fused ring systems, such
as benzofuran, indole, quinoline and isoquinoline
0202 324 nalnUfisendunad 2(2-0-4)
Organic Reaction Mechanism
nalnuwasmadeunalnmaiauiisensesasdurd
6199 W% UATENMITING Uﬁﬁ%mmmmuﬁ UpfFennIrde
YRS made vl wasufisenes leadn
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Mechanism and writing mechanism of various
organic reactions such as substitution, addition, elimination
rearrangement and pericyclic reaction
0202 325 iaa3loiadl 2(2-0-4)

Stereochemistry

Aauviodu Aoufinatu Swsilawes louasine3lawas
MIHENTITAN Uay Ano3landnaUiReasiaurae

Conformation, configuration, enantiomer, diastereomer,
racemic mixture and stereochemistry of organic reactions
0202 326 afllasumazsisiu 2(2-0-4)

Chemistry of Fat and Oil

msafia mIdened uarmstsulqsamnmaaslasiu
uazhiia L mwzm'imhmwfﬂﬂﬂixqﬁﬂuﬂﬁlﬁaﬂsﬁhﬁw,t@xﬁwﬂu
fathsgnéasunziaande

Extraction, analysis and quality improvement of crude
fats and oils from various. Use of fats and oils in daily life and
industry
0202 327 LPANAAABATISTINIG 2(2-0-4)

Natural Product Chemistry

MITBN MIFA ﬂﬁLLEIﬂLLﬁZL‘Wﬂﬁ@W‘NG] GL‘HﬂﬁLLEm
AgvamanAainsioTIind marnsamanmasiu aiesend
ﬁﬁﬂi%ﬂa‘u‘ﬂuaﬁ é/ﬁ@ﬂﬁailé ﬂi@i’ﬂﬂuLLﬁtﬁW@Wﬂ

Classification, extraction, isolation and techniques in
purification of natural product compounds, study of terpenes,
steroids, phenolic compounds, alkaloids fatty acid and sugars
0202 328 Burdddsanziuuigmavasuds 2(2-0-4)

Solid-Phase Organic Synthesis

umbBwidduemsiuuipmenands nodweaqu
dwdond UjiRenmsgeny wellanminnsiuazmsfiams
UifBndmsumsdaensiuuinmevasuda

Introduction to solid-phase organic synthesis, polymer
support, linker, coupling reaction, analytical techniques and
reaction monitoring for solid phase synthesis
0202 320 \nilBuviimenidindu 2(2-0-4)

Introduction to Medicinal Organic Chemistry

amadidinsduieaiuelumand maduwnuen e
miaaﬂqw%maqm nrsvaumsasuulacrasefidaiugiu

Tas9as 1 9maafiaunss niseanuuULasiaWI BT wLwEN

mwﬁmﬁuﬁiwﬁﬂmmﬁLmtmiaamw‘ﬁzmadmi hdoidensTs
TiwafiBurdimaen

Introduction to Medicinal Chemistry, drug discovery,
drugs and their action, metabolic changes of drugs and related
organic compounds, Introduction to drug design and
development, quantitative structure-activity relationships
(QSAR), selected topics in medicinal organic chemistry
0202 421 Vhdaidasidumaniiaunids 2(2-0-4)
Special Topics in Organic Chemistry
Fdoduashaulamaasidunsd
Significant and interesting topics in organic

chemistry

naauadliBeiians
0202 333 Inlauadl 2(2-0-4)

Photochemistry

Ui LLaS%QHﬁﬁHﬁWWH@GL@ﬁL%\‘]LLﬁ\ﬁ LEAWMNILADY
& neraumaediauauushe lasssdameBidnasauuaaiia
PDIMTNTUTTU MINWTINURAZAENATAY MTWEBIAN
Insfinaasmeessdeuitadidmm

Fundamental principles in photochemistry, Jablonski
diagram, photochemical process, electronic structure and types
of transition, energy and electron transfer, prediction of electronic
spectra using computational chemistry
0202 334 gauuWarNFaSMaAR 2(2-0-4)

Chemical Thermodynamics

NOUBIGEANAFNEAS ﬁmgaLﬁ“mﬁmﬁﬁﬁameﬁmam
9% matszendddoyamsguvmaenaas seuufifeiusuls
Surmidriuenilaanensiuuargnmnfl sruuvaEpsRLisznoy
indnilussasifiiuiisnnnlnaitoy ueafia uasusuadon
Inheaaad

Laws of thermodynamics, equilibrium of real gas and
solution, applications of thermodynamics data, intensive
parameters apart from pressure and temperature, multicomponent
systems, chemical potential and partial molar properties, activity,
electromotive force of chemical cells
0202 335 msaanuuuBslaianadmiuiiniad 2(2-0-4)

Molecular Modeling for Chemistry

umhmssenuuudslaiana gwu%aajaﬁmmﬂﬂiamaz
sdalaaneiu Hefwindonusndiuin maduwneaumasisiu

%

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



fisfles mdemeiaaTmalassstsensidmellsunsunsie
ugmamw mefinmsesnuuuluanadhaiedaaniaimes i fonda
vahmiaseas

Introduction of molecular modeling, protein data bank
and database of other bio-molecules, potential energy surface,
conformational search, analysis of 3D structural properties using
visualization program, computer-assist molecular design

techniques such as docking and 3D-QSAR

0202 336 LAdlBuvAEIBsRANS 2(2-0-4)

Physical Organic Chemistry

g niraaedBuwAdBdANE Mok ¥5ieR-an
In3dauaznarmnansmausndmsumadmnantfidslaseaie
auliamadidnmsefinduasantfimegaamaenamizesansiszney
Burisd nLlszened [iaaumaenaasinduazgpvmaenamsiadd My
madnmURFenedBurad

Basic principles of physical organic chemistry,
applications of semi-empirical and quantum mechanics methods
for structural, electronic and thermodynamic property
calculations of organic compounds, applications of chemical
kinetics and chemical thermodynamics for organic chemical

reaction studies

0202 337 LANABUGN 2(2-0-4)
Quantum Chemistry
sumsnaulssioasslussuuiouassrunfidudon

NOEMIULUTAMATMTTUNIY NoiRuszEuT Laznm]

Luanmieesiva
Schrodinger wave equation for simple and complex

systems, variation and perturbation theories, valence bond

theory and molecular orbital theory

0202 338 MsIANTAEIANNTIN 2(2-0-4)

Thermal Analysis

unth MyleTeidsenuauwuLininaswdaauay
Firliaisudun sunuil MaeSe MafiuLanesuaEMAGHEL
shoehs melemsiimiinmeldenadou madeneiiFeenasan
T

Introduction, differential thermal analysis and
differential scanning calorimetry, calibration and sample
preparation, thermogravimetry, applications of thermal analysis,

other thermal analysis method

0202 431 thiadasmirymaeiiBeiand 2(2-0-4)
Special Topics in Physical Chemistry
analnmaie) ﬁﬂmﬂw%ammﬁm%ﬁnmwwsﬁwwnad
MESMAARITAENS
Modern topics or specific topics for applications based

know ledges in physical chemistry

naudundl
0202 342 Fuafvasawnauaclnzums 2(2-0-4)
Food and Nutritional Biochemistry
MMIULATTTDNMNT ﬂi%‘].l’l%ﬂﬁ“ﬂN%’JL@ﬁﬁﬂaﬁﬂﬁmﬁfiﬁ
Tuseme sugandsnm mdamain awnIUSuusaRigNIIN
aWﬁﬂWﬁ@IﬁﬂﬁLﬁ@mﬂﬁm‘WUWTﬂ“ﬁmmi Toenstumsinlanfidu
ﬂiy%ﬂ%ﬂ‘jgmﬂ @la@@Q‘WﬁﬁﬂmiLLa&1LLWJ‘WNGLHﬂﬁ‘ﬂaﬁﬁ%LLﬁSLLT]ﬂ‘N
Foods and nutrients, Metabolism of nutrients and
their interactions relevant to human system, energy balance,
weight management, links between nutrition and promotion of
health and prevention of diseases, particular emphasis on

diseases prevalent in this country

0202 343 waluladfaiaiaasawlas 2(2-0-4)

Enzyme Biochemical Technology

Lméwauaﬂ%ﬁ mﬁ@ﬁmuﬁLm&miﬁm%maﬂéﬁﬁ
wa ¢ A ¢ ¢ '3 v
ﬁNU@]‘HaGLa%‘l“EN miLLElﬂ‘Ll‘iéj‘Wﬁ aauwamﬁmmamau‘lw MIYUEN
° 6 = 6 A %
miﬂNWWﬂ@dLau\lLsﬁN mi@ﬁdLaH\l‘ﬁNLLat miﬂiwqﬂﬂmau\lsﬁsﬂumu
6199
Source, classification, identification, properties,
purification and kinetics of enzyme, enzyme inhibition,

immobilization and various applications of enzymes

da G g v
0202 344 waluladfiuiaidiasdiu 2(2-0-4)
Introductory DNA Technology
v ¥ nﬂ‘ a G a A‘ v A G
Iﬂiﬂﬁiﬁx‘iLLﬂé’i%‘MWﬂ@d@La%La LﬂﬂI%IﬁHLﬂH’mU@La%LB
U MIeTRNASWaT I mitﬂw_l'%wmaLﬁuL@I@Hﬂﬁﬁ%mqﬂIﬂﬁ
woliwaisd naheneiadufiandlolng fiwalaaudi
a A @ 69 & (3 ad G
LLASAHENNNA LD ﬂﬁﬂizﬂqﬂmiﬁﬁﬂi&i‘[ﬂ‘ﬁ%’l’mﬂLW@I‘HI@EIG]La%La
Tughushae i Inwasnasa mawnnd uasiinenenans
Structure and function of DNA, DNA technology, i.e.
detection of specific DNA, amplification of DNA by polymerase
chain reaction, DNA sequencing, DNA cloning and DNA
fingerprint, application of DNA technology in agriculture,

medicine and forensic science
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0202 345 whilnduaclylsfiudidignsmeen 2(2-0-4)
Pharmaceutical Peptides and Proteins
s X ¢ a £ A
Im\‘iamwugmmaaLﬂﬂmmmﬂﬂimu OVEMTIMNTDY
wllnduas Tusfiunesiin saabs dhathsaandIndviselysdiudd
< dao P - -
asiiuen Asmhelwdondsd mande wulnduaslsdiv
wian gl
Basic knowledge of peptides and proteins structure,
biological activity of some peptides and proteins including
examples of pharmaceutical peptides or proteins those are
commercial, peptides and proteins preparation for commercial
purpose
v v dl a |4 a a
0202 441 WIVALIDIWLABN A WTUAN 2(2-0-4)
Special Topics in Biochemistry
oA A A & Iy
mmﬁwm ‘Y]%Wﬂ%%%iaﬂ’ﬂN{LHL“NﬂﬂL%WW@W%
P9eNFNSMTUAL
Modern topics or specific topics for applications based

know ledges in Biochemistry

! da €
NANLANILATIZN

0202 353 mﬁmswﬁmamﬁ'lwﬁw 2(2-0-4)

Electrochemical Analysis

vidnms dvsnemaaeindio uaeMTLIsEnd 5984
weadiemand! i wu Tnvidoawe’ gaesed Biinlnsunsl
w5 Inanlannuaslaunsined

Principles, instrumentation and application of
electrochemical techniques such as potentiometry, coulometry,

electrogravimetry, polarography and voltammetry

0202 354 MsieSENGRRENEUSIMSIANEImaAs 2(2-0-4)
Sample Preparation for Chemical Analysis
maRsERthaiensemimand msfiusegh

mswRENsnthsdmUsathafifumeawan saauds Awaouds ua

W MaREssoEhaIRandan et s doehsianm
Sample preparation for analytical chemistry, sampling,

sample preparation for liquid, solid, semisolid and gas matrices,

sample preparation for environmental, food and biological

samples

0202 355 msBemevih 2(2-0-4)

Water Analysis

%aﬁmumaa@nmwwi’iw mafibéechs masaanh
§heths ninnsuasmaieflflumsliensih Fmasiestie
wulsigmsunsiieneih

Regulation of water, water sample collection, water
sample preparation, principle and technique in water analysis,
new instrumental methods for water analysis
0202 356 meAanzilagardamslua 2(2-0-4)

Flow-based Analysis

winmarasmAensilaendamslna meafialnadu
watu medatimudsaduandu llaslauwowlats uasmeaiia
mﬁmmﬁ@%am‘ﬂmmmuém

Principles of flow-based analysis, flow injection
technique, sequential Injection technique, micro-flow analysis
and other flow techniques
0202 451 vhiaiiasidsmaniiiianss 2(2-0-4)
Special Topics in Analytical Chemistry
ﬁﬁaﬁéﬁmLLazmﬂusLsmmﬂﬁ%mwzﬁ

Significant and interesting topics in analytical chemistry

' a 6
naxadlszanag
0202 362 inaluladidule 2(2-0-4)
Fiber Technology
o 1 a ¥ v wa v
Ui miLL‘LM‘ﬁ%@%adLﬂ%SLEJ Im@ﬁmuazawma@ Lﬁ‘L:LH
v a v o 6 a 6 v
Lﬁ%slﬂﬁiiﬁdm(ﬂ Lﬁiﬂﬂﬁﬂmﬂt‘ﬂ LLaSmi’JL@‘I‘iWE‘Wﬁ%SLH
Introduction, fiber classification, structure and
properties of fibers, natural fibers, synthetic fibers and
identification
0202 363 tAlulagnsens 2(2-0-4)
Rubber Technology
Tas9ad e st wasns U TINTIAnay
ENFIATIE SITORENTLENS NITLIUMITNAAHERS U1
mameseUsNTRIosEanammaTIAsL enamaslananatin
Structures, properties and applications of natural and
synthetic rubbers, rubber additives, manufacturing process of
rubber products, testing of unvulcanized and vulcanized rubbers,

thermoplastic elastomers
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0202 364 wlulafhirens 2(2-0-4)

Latex Technology

UV TNENIBIINIG Thenadaiemed snaindidmdn
shens nsisunananiidmiulFlishens nssuavnsaanEa s,
Pnhens

Introduction, natural rubber latex, synthetic rubber
latex, additives for latex, preparation of additives for latex,

manufacturing process of rubber latex products

0202 365 aluladwanadin 2(2-0-4)

Plastic Technology

sutidvasmaanin nanadnldouinluasnasdin
FennTan M3 nazed nodmes MeFNuswaafn MIKENES
WNUEN NTELIUMISEEER NTELIUMIAA ﬂmﬂw%‘u@ﬂ nanedeu
nil ﬂﬁ%u‘gﬂmu%au MINRENHY

Plastic properties, commodity and engineering
plastics, polymer rheology, plastic additives, mixing of additive,
extrusion, injection, blow molding, compression molding,

thermoforming, rotational molding.

0202 366 UdEmsmsduenziuasigaiiandneal 1(0-3-1)

Yaswadiaas

Polymer Synthesis and Characterization

Laboratory

Ujiiansmsdaansiuazmsigaiiondnuoiaas
wodies meliamasRuamwaimeuushe o Fmauuuiad
WUDENTUIIUARY uasiULBaty medlemeiqudnemeldun
MEeEELBI NMazaNy AMATWN MIMesaLdsad I
mamermamilemamedie’ mmimiinl 1aNA MEAATENTR
FeanaSaumeamafiafniaswdeasdunuilounaaiuasuagn
aSlnsAweBnuew la3s

Experiments in synthesis and characterization of
polymers; polymerization techniques including bulk, suspension,
and emulsion polymerization; characterization methods
including preliminary tests; solubility, density, flame test,
viscosity, molecular weight, thermal analysis by differential

scanning calorimetry and thermogravimetric analysis

0202 367 wallaswasaswaRwadidedsenay  2(2-0-4)
Polymer Blends and Polymer Composites
TUBINDBINDSHEN MIGSENNaRNDNEN FntFivag

woAmeSwan anshiuldezdulnans ansudiuldseiugona

msasasouemadiuld SEnefinenmdniuldmsfise s

Huldmanafnuaamnaafnisananamiieadheens enswan iz
wedwadidalseney mseiuanedmesiFalstnay 1iinvasans
3359 uasnamasidassnausssiunlu

Types of polymer blends; polymer blends preparation;
properties of polymer blends; miscibility; compatibility,
determination of miscibility and compatibility, enhancement of
miscibility and compatibility, compatibilization; compatibilizing
agents, plastic/plastic blends; rubber toughened plastics, rubber/
rubber blends, types of polymer composites; preparation of
polymer composites, types of reinforcing agents and polymer

nanocomposites

0202 368 waﬁma%twmamﬂma%'amw 2(2-0-4)
Biodegradable Polymers
fienuvamadmasusnamamddanmls wediwasun

B0l EIWN%’JJ‘HW‘IWQW/"’NﬂﬁiiN‘ﬁWaLLazﬁﬁ L@ﬁﬁt‘lﬁ ‘Wﬂaﬂiﬁdﬂﬁtmﬂﬂﬁﬁl

HAEMIOATNMITINI MaLszynd [Fnuuay mi%ugﬂwaawa%

LLWﬂﬁﬂWUﬂN%’mWW\LG’WJ
Definition of biodegradable polymers, natural and

synthetic biodegradable polymers, biodegradation and

bioabsorption behaviors, applications and processing of

biodegradable polymers

0202 369 LFwRSUATW lwmaas 2(2-0-4)

Sensors and Nanosensors

MIRENULLMIFAATIEA HENMIUaLITM e nehone

6 A € A A I3 2

LEULTDTLAN LTLTDILTITININ %WIHL‘EHL‘EB‘J LLﬂ&ﬂﬁﬂi%ﬁEgﬂ(ﬁ#ﬁ
L‘ﬁ%tﬁaﬂ%ﬂﬁ@i%ﬁ@mmmﬁ

Synthetic Design, principles and the analytical
method of chemical sensors, biosensors, nanosensors and

application of sensors in chemistry

0202 371 \AdlanaEWNTIal 2(2:0-9)

Industrial Chemistry

ﬂi%ﬁ‘].l’mmiaq@ﬁWWﬂi‘iNﬂNLﬂﬁ L NTELIUMITLSUENIW
‘11%1 aq@]m‘ﬁﬂ‘iiﬂ# miwﬁmmiﬁu QWﬂWWﬂiiNﬁWWWﬁ aq@mwmimﬁa
nsLeN gmENMNIIN LB gasvnsINEenEd msldasde
wndllulssnugasmnasssie Wadumafinuasisiuaifafiaglyl
ﬁWGW%SL%IiNW%@mWﬂ‘ﬁNLﬂﬁ

Industrial chemical processes such as water
treatment, alum industry, sugar industry, pulp and paper, cement
industry, zinc industry, application of chemical knowledge to

industrial chemical processes
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0202372 gesmnsaailosiadl 2(2-0-4)
Petrochemical Industry
L‘*A@Iﬂaﬁmaamiﬁﬁw NIYALR MTIUE miﬂé‘/%l,l,aﬁ
matSulgsnmmmaasdlasides wawo g ilaadusuay
tlasiedl gramnsndlased guanvnsssmedises
Technologies of surveying, boring, transporting,
distilling and refining of petroleum, improvement of petroleum
product, petroleum and petrochemical products, petrochemical

industry and polymer industry

0202 373 LAAWAIUMILARN 2(2-0-4)
Chemistry of Alternative Energy
ANNATYVDIWAINUNLRDN NAIUTINIBLAY

Bomadanm ndsruiuedss ndsmilalasanasmadizomas

WSS e WA s aposvslluns s

Tuawna
Importance of alternative energy, biomass and biofuel,

nuclear power, hydrogen energy, solar power, wind power,

tidal power, new aspects to future energy

0202374 \afifauandan 2(2-0-4)
Environmental Chemistry
mmi‘mqLﬂﬁﬂisqﬁ@?ﬁuﬂmmﬁumﬁau N

Ml fin TNTUO SR wasdas manuguuaznatlasiusai

mmjmmﬂaﬁmﬁumﬁam ISO 14000 LLﬁ&iL‘WﬂIHIa@ﬂEm@
Application of chemistry to environment problems,

water pollution, air pollution, soil pollution, radioactive and noise,
controlling and prevention of pollution, international standard of

environment ISO 14000 and clean technology

0202 375 \afiindasdhans 2(2-0-4)

Cosmetics Chemistry

Ay Aanms ngvane Uselemt daudsenau
WWQL@ﬁi‘%L@‘IéBGﬁW@N MﬁﬂﬂﬁNﬁ@]Lﬂ‘%a\‘iﬁWaN LWﬂI%Ia@@’NNQWN
whassdendmELEN luwth fame fo wh 18U uaskaRsTo
whssdeihiaula

Definition, evolution, law, utility, chemical components
in cosmetics, principle of cosmetic production, beauty
technology, cosmetics for hair, face, skin, hand, foot, nail, and

the interesting products

0202 376 LARaNS 2(2-0-4)

Food Chemistry

Tasead 10 antFmaefiuasmImenneasasamasio
ohee) it Tusdiu enslulawese Tasu Aonfiu indous TiaEnT
qausisluams

Structure, chemical and physical properties of food:
protein, carbohydrate, lipid. Vitamin and mineral including food
additives
0202 377 LARSRNY 2(2-0-4)

Chemistry of Cereal

MTNONIAT qw%{ﬁma%aaais MIERe MIeTIzA
uasmauLlsgy Soyeeiiaense

Phytochemicals, antioxidant activity, extraction.

Analysis and food processing of various cereal

0202 378 FIMENFEETEBIEH 2(2-0-4)

Introduction to Forensic Science

AUt rasfidineenansuargInTINANen
matszgnaRMANEnenEms NIRRT MIRgaT
wingw eilnzaciannens mafuiagnemuasmansadnTish
mimmﬂmuﬁtﬁmm mwitﬁ euEsEnda Yagszlo Masa
sneiiafiausls maemanAnEniaaa

Relation of forensic science to criminology, the
method of science applied to criminal justice system, scientific
crime detection, the nature of evidence, physical evidence
collection and analyzed, crime scene investigation, knowledge
of drug substance, exposure material, latent finger print

examination, personal identification

0202 491" MsRIN 2(0-4-2)

Practicum

MR nUAATMIVEeINInmesednseied
Uszendlumbpaens S33anviavsoenau i bifeund
150 3l

Practice of chemistry profession in government
offices, government enterprises or private sectors, minimum

requirement of 150 practice hours
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0202 513 \ndlatiurasiugs 3(3-0-6)

Advanced Inorganic Chemistry

Tnssssnaeslaiedl naudensiviadslaana Sidnnsatin
AneT wﬁﬂmitﬁaqﬁwmawauvmmﬂmimma‘lmﬂﬁﬁ‘%mLmzﬁ
Ufseenfindu 3endu uasmsuseynd danstsznaulreasfndu

Stereochemistry, molecular orbital theory, electronic
spectra, principles of kinetics and mechanism chemistry,
oxidation-reduction reactions and application on coordination
compounds
0202 514 adilaveunsuddudunis 3(3-0-6)

Organotransition Metal Chemistry

FuszuaclnTE s MIeEENIASMINTINEOLAN
wngrasatavnay Tavieunsuddudunsd UARsemadiauuy
pandiedu URATenmemaauuudendu wavdfnsennmsunen
matsegndmassssvnaulansunsuitudunad

Bonding and structure, preparation and
characterization of organotransition metal compounds, oxidative
addition reaction, reductive elimination reaction and insertion
reaction, application of organotransition metal compounds
0202 523 \ediBuvadauge 3(3-0-6)

Advanced Organic Chemistry

T3 wagnalnzasdfisenaasanstsenaudurad
UfRenfifeudneuss AROPAUM T INGNITAUHAFNERS Uae
snaslanslanyneUfisen

Structure and reaction mechanism of organic
compounds, photochemistry, application of chemical kinetics,
thermodynamics and stereochemistry to predict the reactions
0202 524 wadlamsaidnlnsalniluiadidunid 3(3-0-6)

Spectroscopic Techniques in Organic Chemistry

winmsanlnsalnd s y3-380asnlnsalnd
Suneanlyealnd fundasuanmdnslawmndanlnealng
156 fedesusnudnsloundaunngalng 2 35 was wasaun
Tnsalnd Tunsemaamlassadisanstssnandunas snsUsenay
NAAAUNTITNT wasanIUsenauBursddauamsi

Principles of spectroscopy such as UV-visible

spectroscopy, Infrared spectroscopy, 1 dimentional nuclear

= |

magnetic resonance spectroscopy, 2 dimentional nuclear mag-
netic resonance spectroscopy and mass spectroscopy to interpret
the structure of organic compounds, natural product compounds
and synthetic organic compounds
0202 533 \nfiiBeRlAndaugs 1 3(3-0-6)

Advanced Physical Chemistry 1

wfa ANduius waznistsegnd l$aaeng
gUNAFMARTMAAS MANMITRINAMERTRaUTN aasiraTes
Tuiana sunlysalntasluana

Concepts, relationships and applications of the laws
of chemical thermodynamics, principles of quantum mechanics,
molecular orbital, molecular spectroscopy
0202 534 \ediiBeiAnddugs 2 3(3-0-6)

Advanced Physical Chemistry 2

wfin e uarn Lz FresaaTaenanS
ynandl edlih ideenaesduasiiuia

Concepts, relationships and applications of chemical
kinetics electrochemistry surface and colloid chemistry
0202 543 ﬁqms‘i%m;a 3(3-0-6)

Advanced Biochemistry

Taseats amﬁauawﬁwﬁmaﬁﬂmaqa M3t
Toenaulasd unuodtuvassnstaluiana matananidoya
mMITaM I miwdqmimmﬁaﬁm MRS UDITAE Ly
wdefhhaulamded

Structure, properties and function of biomolecules:
enzyme Catalysis, concepts of metabolism, integration of
metabolism, bioinformation transfer, gene manipulation,
membrane transport, cell signaling, interesting topics in
biochemistry
0202 544 mpilamsTauadl 3(2-2-5)

Biochemical Techniques

yanmsuagiEmIR W lkmAdumedundl wefinshe
maslnlnalng lessnlnnadl SAnendGelaiana uazmsiszend
ﬂﬁﬁ@mimﬁqLm‘iLﬁ'aLﬁwjixa‘ummil,m3‘*7|m:rﬂumimaawm
GG

Principles and methodologies used in biochemical
research, several methods in spectroscopy, chromatography,
molecular biology and applications, experiment in biochemistry

for integration concepts and experimental skill in biochemistry
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0202 553 \dfiiamizvidaugs 3(3-0-6)
Advanced Analytical Chemistry
wﬁﬂﬂWiLLasﬂWiﬂizqﬂsﬂ%ﬂwﬁL@iwzﬁﬁam@éaaﬁa%uqa

uasmTAemsideeasdanuugay g Sanmimenadusnd

aeioleassnlnnadl Talasinnaasn-avnandndfiadusidnlngs

o8 uwialassnlnnit-unasunlnased sl fivar-ussun

Tnaies BusniinAdudlanmaan-unasnlnaised waglasmnln

ﬂﬂ‘wLL‘]J‘]J%{]HW@%@JMH’JE‘GH’M
Principle and application of advanced instrumental

analysis and hyphenated instrumental analysis such as
ultra-performance liquid chromatography, microwave plasma-atomic
emission spectrometry, gas chromatography-mass spectrometry,
liquid chromatography-mass spectrometry, inductively
coupled plasma-mass spectrometry and supercritical fluid

chromatography

0202 554 msmsoaaaumw’lﬂé’imaﬁ%'u,az
manalinsuanzamsia 3(3-0-6)
Method Validation and Measurement Uncertainty
UssnmuediRiiemsh afddmiuiniieed wisedle
LLaS%%@] auslumimwﬁam mwsl,%lﬁm a\ﬁ%' mameuazmIlsuiin
NIRRT TR wsTsnaseallsisiuonasnn
gnsnmulsiusinen Sumonlumsyszannenensllaiuineuans
main
Types of analytical method, statistics for analytical
chemistry, tools and protocol of method validation study,
determination and assessment of method performance
characteristics, sources of uncertainty, types of uncertainty,

estimation procedures for measurement uncertainty

0202 5683 msdainmeiwaRiesiugs 3(3-0-6)
Advanced Polymer Synthesis
fenurasmafionadines UfAsemafianadiuas

UgAsemaianedmesuuudn lasaduayyadas: loaau

wagdisaUiseuunlaoasfiue msAnnoameuuLiuasLy

e medamafewadiaes wu wuuifan wuumsazae

WUULILARY WasuuBSiatu Tadufidnacdonaniomiidan

mafienadiNes

Polymerization definition, polymerization reactions,
addition polymerization via free radical, ionic and coordination
catalysts, step-growth polymerization, ring-opening
polymerization, techniques of polymerization such as bulk,
solution, suspension, and emulsion, factors effecting on the

product of polymerization

0202 584 ﬂuﬁa‘ﬂB\‘IWQ’:\LNB%LL&ST\’I‘JW]é’ﬂEm%L%WW 3(3-0-6)
Polymer Properties and Characterization
enadiussshlasssuassafirameofices i

shwinla ana Sugiinen ssifiFana sutidmeanadan smesle

nilrasmedimes noinssurameimeslumsazme uwasmaiia
mensidomsnsaazsemediue’

Structure-property relations of polymer such as
molecular weight, morphology, mechanical and thermal proper-
ties, polymer stereochemistry, polymer behavior in solution and
a brief account of the analytical techniques used in polymer

characterization
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Bachelor of Science Program in Biology
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'i'lEl'J‘ﬂ’lT%‘iﬂaﬂ;j(ﬂ‘i
1. wneindnminly Liaend1 30 sbaefia
2. ANIOIPURNIL
Tilsunsutnd Liaend1 101 swbaefia
Tilsunsusufiafinin Liaend1 104 sbaefia
2.1 NFAITUANIZUN 26 whaenia
0201 113 LLﬂa@ﬁﬁl 3(3-0-6)
Calculus 1
0201 114 LLﬂa@ﬁﬁ 2 3(3-0-6)
Calculus 2
0202103 WANIAA 1 3(3-0-6)
Principles of Chemistry 1
0202193 Ufjridmenaniadl 1 1(0-3-1)
Principles of Chemistry Laboratory 1
0203110 #¥nen 1 3(3-0-6)
Biology 1
0203191 UfTidmsTvinen 1 1(0-3-1)
Biology Laboratory 1
0204101 andaagme 3(3-0-6)
Fundamental Physics
0204 191 URImsAENSyag™ 1(0-3-1)
Fundamental Physics Laboratory
0202104 WaANWAR 2 3(3-0-6)
Principles of Chemistry 2
0202 194 UfTiemawanied 2 1(0-3-1)
Principles of Chemistry Laboratory 2
0203120 F¥inen 2 3(3-0-6)
Biology 2
0203192 UM sEvinen 2 1(0-3-1)
Biology Laboratory 2
2.2 NHATUAWIZATH
Tilsunsudnd Liteend 72 wihafia
Tilsunsusufafinmn liaend1 68 wbaefia
2.2.1 Srnawzonuiishy
Tulsunsudnd 54 wkena
Tilsunsusufiafinmn 53 wikena
0202221 ofBuv3d 3(3-0-6)
Organic Chemistry
0202241 TFuedl 4(4-0-8)
Biochemistry
0202250 MsAATZAMaAiFa 5o 3(3-0-6)

Quantitative Chemical Analysis

0202 291 UFTRMTATBUNE 1(0-3-1)
Organic Chemistry Laboratory

0202296 UfiAnmsTuedl 1(0-3-1)
Biochemistry Laboratory

0202299 UfTEMIMETenwimaeiidaFinn 1(0-2-1)
Quantitative Chemical Analysis Laboratory

0203231 98FYVINEN 3(3-0-6)
Microbiology

0203291 UfTAMT9aTIINEN 1(0-3-1)
Microbiology Laboratory

0203302 Faiid 3(3-0-6)
Biostatistics

0299202 MENdenoEaMSLANENFNF®S 1 2(2-0-4)
English for Science 1

0299 203 MENBINEEANSLANENFNFRS 2 2(2-0-4)
English for Science 2

0203201 FinenadTad 4(3-3-7)
Cell Biology

0203 261 WaefameN 3(3-0-6)
Ecology

0203271 Tiugeiams 3(3-0-6)
Genetics

0203 292 UfiEMsugenans 1(0-3-1)
Genetics Laboratory

0203 293 URITAMITeinen 1(0-3-1)
Ecology Laboratory

0203303 @UIM3 3(3-0-6)
Evolution

0203304 aynaiTudiasdu 4(3-3-7)
Introduction to Taxonomy

0203305 meAmeuazaisinendosdi 4(3-3-7)
Introduction to Anatomy and Physiology

0203391 alaveTInen 3(1-4-4)
Biological Techniques

0203491 HuawMTIIMEN 1(0-2-1)
Seminar in Biology

0203 492* Tassrufiiamsdsinen 2(0-4-2)

0203 493**lA3suiRAMTINe 1

dmsullsunsuamiafinm

Senior Project in Biology for Co-operative
Education Program

1(0-2-1)

Senior Project in Biology 1
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™ =
0203 494** lasamfidmmaiainen 2 2(0-4-2) 0203313 Houg1uiinenvasiie 3(2»2—5)\\” [
Senior Project in Biology 2 Plant Morphology
* amgiaiidondeulunananfadng Wumeiniiy 0203 316 BUNINITINY 3(2-2-5)
e ANamISewiuy S Wie U Plant Taxonomy
= pneiFaiidenGenlsunsnng 0203 318 Alaunmaig 3(2-2-6)
Plant Evolution
2.2.2 Tawizawian 0203321 manMASULoLgAe 3(2-2-5)
TandenGeunsinmadinemuemuanla log Principles of Plant Breeding
faanGeulusunsadnfidendon bitouning mhefa uaridn 0203322 FAneamndaelsl 3(2-2-6)
fidenlisunsy svRadnwidence latoand 15 wiefn 29in Orchid Biology
sannidenBeuneAniarngsudonnnmedn wiandinea o 0203 323 Yriwenaas 3(2-2-6)
vRenNTEAn umdngaTInenemaatinidia saingatvinen ik Weed Science
0203324 PRy 3(2-2-5)
mju'“mﬁ'ﬁmn"fi'a‘lﬂ Basic Phytochemistry
0203 306 FAANENTAIMILAITY 3(2-2-6) 0203411 & Inenvasie 3(2-2-6)
Developmental Biology Plant Physiology
0203307 &37InenTaATAA 3(2-3-5) 0203 412 La:%%wmﬁuim 3(2-2-5)
Cell Physiology Basic Palynology
0203 308 mwwmﬂ‘wmﬂm\ﬁ%mwLLazmiamﬁﬂﬁ 3(3-0-6) 0203413 Fnenlaieud 3(2-2-5)
Biodiversity and Conservation Lichenology
0203 368 WEAMENINELA 3(3-0-6) 0203414 mMTaRYULATNGLNIRINY 3(2-2-5)
Marine Ecology Plant Growth and Development
0203 369 URIANMITINeINeENMImzLa 1(0-3-0) 0203416 i 3(2-2-6)
Marine Ecology Laboratory Aquatic Plants
0203404 Fagfienans 3(3-0-6) 0203421 FVinenaaslifilsziuuazmadnam 3(2-2-5)
Biogeography Biology of Ornamental Plants and Gardening
0203 405 IﬂmﬂimamﬂaL@m%tﬁaﬂﬁﬂiwﬁ@ﬂ%@m 3(1-4-4) 0203 422 quwmam%ﬁuﬁm 3(2-2-5)
MUMIIFMITIINen Ethnobotany
Computer Applications for Biological Researches 0203 423 qu:rl,@ﬁi:@ﬁ?u 3(2-2-5)
0203 406 TNELNEIENEGS 3(2-2-5) Economic Botany
Bioinformatics 0203 424 mimmé H\‘iL‘ia Lﬁaﬂﬁ 3(1-4-4)
0203407 FAventammidasin 3(2-2-5) Plant Tissue Cultures
Introduction to Biotoxicology 0203 425 W%GH%VLW‘E 3(2-2-5)
0203408 lalesmaiie 3(1-6-4) Medicinal Plants
Microtechniques
nguITFaINeN
naalmwanEEas 0203342 dnvinenvsedaiinszgnauma 3(2-2-5)
0203310 MANTVINENVBINT 3(2-2-5) Vertebrate Zoology
Principles of Plant Biology 0203 343 ﬁm‘iwmma@ﬁ@]ﬁﬂﬁﬂw@ﬂﬁwﬁa 3(2-2-6)
0203311 FAnenvasie3iude 3(2-2-5) Invertebrate Zoology
Biology of Cryptogams 0203 344 vidneYNIMIT IR 3(2-2-5)
0203312 MeAmeenaasasi 3(2-3-5) Principles of Animal Taxonomy
Plant Anatomy
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0203 345

0203 346

0203 347

0203 361

0203 352

0203 353

0203 440

0203 441

0203 442

0203 443

0203 444

0203 445

0203 446

0203 447

0203 448

0203 449

0203 450

0203 451

0203 452

0202 453

0203 454

AnenantAlavosder
Animal Embryology
Agmen

Entomology

eainen

Malacology

Heyainen

Histology
ﬁwﬁﬁﬁmméﬁmwmm@ﬁa
Economic Animals
Fmendariviheiv

Soil Fauna Biology
woinssndnd

Animal Behavior
fAinenvasder

Animal Physiology
1sermen

Parasitology

TIn#inen

Ornithology
‘iwmﬁmigmgﬂﬁwﬁmm
Mammalogy
Inendnidosnaardniaufiuth
Suviuun

Herpetology

fvinen

Ichthyology
Inenunasnaaude
Zooplanktology
AnensiasSvio
Endocrinology
Fawmsvesdas

Animal Evolution
mim%ty@ﬂmLmtﬂﬁmuémtﬁaéﬁmf
Animal Cell Growth and Culture
mamueulasdiis
Biological Control
Sa'iostiu

Ethnozoology
A3melEdernenas

Use of Laboratory Animals
UNAIFATAIMIM NS

Agricultural Pest Insects

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

0203 455

X X
[AAELGIENAN

Apiculture

naaimNusENFRs

0203 371

0203 372

0203 373

0203 374

0203 375

0203 376

0203 471

0203 472

0203 473

0203 474

Wugenaasvosdal
Animal Genetics
Wugenaasvosiia
Plant Genetics
Wugenaasvo sy
Human Genetics
iaAgeNEaS
Cytogenetics
Wugenaasiszmns
Population Genetics
Wugenaasvosqawd
Microbial Genetics
welulafZanmn
Biotechnology
Wuﬁmmimﬁuim

Basic Genetic Engineering

Wugenaastond
Biochemical Genetics
wugenaasluans

Molecular Genetics

ngaimiitanine

0203 262

0203 361

0203 362

0203 363

0203 365

0203 366

0203 367

0203 461

a a y v
FINENFINATN

Environmental Biology

madamasnNNIRineIng

Field Techniques in Ecology

fnefinenvasder
Animal Ecology
fefinenassumnash
Aquatic Ecology
fnefinenthlsl
Forest Ecology
fnefinenvasfie
Plant Ecology
a1
Phycology

Aefin mmaqﬁuﬁﬁmﬁw

Wetland Ecology
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3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-2-5)

3(2-3-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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0203462 fiEmEwmenamsamSUMIsEgnd  3(2-2-5) 0203336 qAwrAEralsn 3(2»2—5)\\“ [

1%%1@@0@1314&1 Pathogenic Microorganisms

Geo-informatics for Ecology Applications 0203337 &35 mmaasﬁw‘%é 4(3-2-7)
0203 463 Naﬁwﬁ@ nadax 3(3-0-6) Microbial Physiology

Environmental Pollution 0203339 AnengAANT 3(2-2-5)
0203464 Tnefineniiemsiitasdu 3(3-0-6) Immunology

Introduction to Ecological Analysis 0203 349 LLa@ﬁI‘%ﬁ 3Gl 3(2-2-5)
0203 465 TIFMNENUALNANSUDIAL 3(3-0-6) Actinomycetes

Soil Ecology and Soil Pollution 0203 350 ATVINENNIGH 3(2-2-6)

Soil Microbiology
ngwimusion s 0203 354 f-ga%ﬁwmmaﬁw 3(2-2-5)

0203 348 %ﬁwmmaﬂm 3(2-2-5) Aquatic Microbiology

Biology of Silkworm 0203 360 f-ga%ﬁwmmmmmwﬁﬁﬁuﬁm 3(2-2-6)
0203 457 L‘wﬂ‘[ﬂaﬁmﬂgaﬂw 3(2-2-5) Microbiology of Indigenous Fermented Foods

Technology of Silkworm Rearing 0203 368 Gga%ﬁﬂmmaaummswﬁmﬁwﬁuu 3(2-2-6)
0203488 lseAnenaslmsuarmaamaifaselse 3(2-2-5) Microbiology of Milk and Milk Products

Silkworm Diseases and Detections 0203 369 ﬁnﬂ‘iwmwawﬁuﬁﬁ 3(2-2-5)
0203 459 miﬂ%uﬂgqﬁuﬂw 3(2-2-5) Microbial Ecology

Silkworm Breeding 0203 400 f-ga%ﬁwmmmmiﬂwﬁmﬁw Wl 3(2-2-5)

Microbiology of Waste Water Treatment
nFNIMUTINTIN 0203433 qaiTAnEIMIAAdaN 3(2-2-5)

0203381 USIWTIUINEN L‘ﬁa\‘iﬁu 3(2-2-5) Environmental Microbiology

Introduction to Paleontology 0203 434 zga%ﬁwmmamwmiw 3(2-2-5)
0203 383 UsTWIANETRTE 0 3(2-2-5) Agricultural Microbiology

Introduction to Palaeobotany
0203 385 ﬁin‘i‘iwmﬁugmﬁm%wﬁw%ﬁu%m 3(2-2-5) 2.3 ngsdminauuazaviafnm

Basic Geology for Palaeontology (lusunsudng) 3 waeiia
0203 481 sgamiw%iu%wmﬁmﬁu 3(2-2-5) (IWsunsuawiadnn) 10 waEfa

Introduction to Micropalaeontology 0203393 \wRENANNNSANTRURNNY
0203483 fneAmenus@iudasdi 3(2-2-5) wavarnafnm 1(0-2-1)

Introduction to Palaeoecology Student Practicum and Co-operative

Education Preparation

nguingadaing (RRmesnsaidaniFeuldarnseiandan 0203495 Rnam 2(0-4-2)
Tundngesinenenaasioidia sandngadaine) Student Practicum
0203331 Anedinm 3(2-2-5) 0199499 awfadinm 9(0-40-0)
Mycology Co-operative Education
0203332 nentada 3(2-2-5)
Virology 3. ¥NIAITLARNLES
0203333 eamanmziALEInEnTesfintiadiu  3(2-2-5) Taamdenceulunsiniu 9 Al aseuluamine sy
Biodiversity and Biology of Local Mushroom AmaEsand \lsi‘fiam’iﬂ 6 vivEfa
0203 335 ATFINEWNINTT 3(2-2-5)
Food Microbiology
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N

WABASANI
9 1 madn
. . PIUNWILAR
SWaIT Faimn
Tusunssilnd Tsunsuavwiafinu

MU SN lUTAaLsE U

0031 001 2(1-2-3) 2(1-2-3)
Daily English Conversation
Andnminly Fonnnngsdnnminauasmndu 9 S 1 3m

0031 xxx 2(2-0-4) 2(2-0-4)
One General Education Class from “Thai and Other Languages"”
A a LV, -
Andnwill S 1510

003x xxx 2 2
One General Education Class
UARANH 1

0201 113 3(3-0-6) 3(3-0-6)
Calculus 1
AR 1

0202 103 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1
URTEMmanied 1

0202 193 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1
F9men 1

0203 110 3(3-0-6) 3(3-0-6)
Biology 1
URTIRNMEIMen 1

0203 191 1(0-3-1) 1(0-3-1)
Biology Laboratory 1
Mandyagu

0204 101 3(3-0-6) 3(3-0-6)
Fundamental Physics
Upiamsiandayagm

0204 191 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

TN 21 21
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% 1 marane

. - NuAURRLAG
s Hadn - —
Tusunsudnd Tsunsuawnadnun
MwsnnNamstaas
0031 002 2(1-2-3) 2(1-2-3)
Communicative English
Ininwinll Bennnngaimmm neusznndu o Smm 15n
0031 xxx 2(2-0-4) 2(2-0-4)
One General Education Class from “Thai and Other Languages”
Amdinuiialy diuan 331
003x xxx 6 6
Three General Education Class
UARQAT 2
0201 114 3(3-0-6) 3(3-0-6)
Calculus 2
nanadl 2
0202 104 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2
UftEmamaned 2
0202 194 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2
Finen 2
0203120 3(3-0-6) 3(3-0-6)
Biology 2
UiEnEInen 2
0203 192 1(0-3-1) 1(0-3-1)
Biology Laboratory 2
FINWIN 21 21
9 2 madn
. . Puaunbiefia
SUIM Hadan — —
Tusunssilnd Tsunsaavfafinu
MHSINOHNDANHRAFLIRIEY
0031 003 2(1-2-3 2(1-2-3
English for Specific Purposes ( ) ( )
A & o N a
Ay duan 431
003x xxx 8 8
Four General Education Class
A Burid
0202 221 3(3-0-6) 3(3-0-6)
Organic Chemistry
MARTEIMAARTSnos
0202 250 3(3-0-6) 3(3-0-6)
Quantitative Chemical Analysis
UFTemsafiBuvae
0202 291 1(0-3-1 1(0-3-1
Organic Chemistry Laboratory ( ) ( )
UAtiEmamsienzimandFainm
0202 299 1(0-2-1) 1(0-2-1)
Quantitative Chemical Analysis Laboratory
Anefimen
0203 261 3(3-0-6) 3(3-0-6)
Ecology
Upianatineien
0203 293 1(0-3-1) 1(0-3-1)
Ecology Laboratory
FINWIN 22 22
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9 2 medane
. . PwIUNWILAR
Ey bl Fai
Tsunssilnd Tsunsuaniadinu

A & o N a
’]‘ﬁ’]ﬂﬂﬂ?ﬂ’ﬂ,ﬂ NN 131

003x xxx 2 2
One General Education Class

& o 2

%Hﬂﬁﬁﬂq@ﬁ%%ﬂ‘g&l“ﬁ%

0035 001 2(1-3-2) 2(1-3-2)
One Program One Community
Fed

0202 241 4(4-0-8) 4(4-0-8)
Biochemistry
ANz uad

0202 296 1(0-3-1) 1(0-3-1)
Biochemistry Laboratory
TTINEN

0203 231 3(3-0-6) 3(3-0-6)
Microbiology
Wugehaas

0203 271 3(3-0-6) 3(3-0-6)
Genetics
Uiifne9a%3inen

0203 291 1(0-3-1) 1(0-3-1)
Microbiology Laboratory
UfiEmaWugenans

0203 292 1(0-3-1) 1(0-3-1)
Genetics Laboratory
aunaIniingin

0203 304 4(3-3-7) 4(3-3-7)
Introduction to Taxonomy

FINTIWIH 21 21
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9 3 mecn
. . PNWUNKLAGA
sweIM Fa3n
Tsunsudné Tsunsusuniadnm

FAnenvaaad

0203 201 4(3-3-7) 4(3-3-7)
Cell Biology
Fa0

0203 302 3(3-0-6) 3(3-0-6)
Biostatistics
wallamsTyinen

0203 391 3(1-4-4) 3(1-4-4)
Biological Techniques
Frprngmmdan

0203 xxx 3 3
Electives in Biology
MSInnuEmSIANENeEas 1

0299 202 2(2-0-4) 2(2-0-4)
English for Science 1

AU 15 15
% 3 madane
. , WIUNUILAG
S¥eIM Faim
Tdswnsalnd Tdsunsusuiadnu

Wawns

0203 303 3(3-0-6) 3(3-0-6)
Evolution
meAmanasaiTinendasdi

0203 305 4(3-3-7) 4(3-3-7)
Introduction to Anatomy and Physiology
wiaNaNNnSaNRauEnOuLaraniadnm Student Practicum

0203 393 1(0-2-1) 1(0-2-1)
and Co-operative Education Preparation
FunmMaTVinen

0203 491 1(0-2-1) 1(0-2-1)
Seminar in Biology
Frennzamuaan

0203 xxx 3 3
Electives in Biology
Fruarngemnmdan

0203 xxx 3 3
Electives in Biology
MInSInnuESUANeNenEas 2

0299 203 2(2-0-4) 2(2-0-4)
English for Science 2
Fdeane

XXXX XXX 3 3
Free Electives

AW 20 20
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9 4 meadn
. ; waunkieia
SHeIM Fa3m
Tsunsuuné Tdsunsusuiadnm
a &
ARNAENLA
0199 499 - 9(0-40-0)
Co-operative Education
Tanermfifemedainen 1
0203 493 1(0-2-1) -
Senior Project in Biology 1
mMINNNY
0203 495 2(0-4-2) -
Student Practicum
Aprngemnmdan
0203 xxx 3 -
Electives in Biology
Anamemmaan
0203 xxx 3 R
Electives in Biology
I danes
XXXX XXX 3 -
Free Electives
I 12 9
% 4 medane
. y PWUNKAG
SYeam Fa39 N -
Tsunsand | Tulsunsaswiadnin
TossnuiZameaAnendmsulusunsnaniadingm
0203 492 - 2(0-4-2)
Senior Project in Biology for Co-operative Education Program
Tassnuiifavmsiiinen 2
0203 494 2(0-4-2) -
Senior Project in Biology 2
FNarngmmaan
0203 xxx 3 3
Electives in Biology
ANarnzeaen
0203 xxx _ 3
Electives in Biology
Amdanas
XXXX XXX - 3
Free Electives
ERTERITES 5 11
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AasUESILIM
1. wnedndnwiialy 30 wuIEna
2. NAINITUANIY
Tsunssnd 101 wwefa
Tsunsuavwiafinu 104 WA
2.1) WUAWITHAY 26 WUING

0201 113 UARAA 1 3(3-0-6)

Calculus 1

adauavanadaifiosrasieiiu ouRutsawerdn
shulsifenuasnisszgng siusuazmatiszand

Limits and continuity of functions, derivatives of
functions of one variables and applications, integrals and
applications
0201 114 UARAA 2 3(3-0-6)

Calculus 2

HerFumanssnuls Alauazemudaiiasnsilefidu
vanedhs ayiuteaeuaznmszgng aynssotiug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and
applications, infinite series
0202 103 waniadl 1 3(3-0-6)

Principles of Chemistry 1

Taseaiassan Usiasaadunus wuound sutifives
peanIuniiniasnaudiu sugaiedl M 203l Taama
f5azany dutidneadndd nsa-lud asazaratines
WAES NTANTo-IwE

Structure of atoms, stoichiometry, chemical bonding,
properties of representative and transition elements, chemical
equilibrium, gas, solid, liquid, solution, colligative property,

acid-base, buffer solution and titration

0202 193 Ufjiinsudnied 1 1(0-3-1)

Principles of Chemistry Laboratory 1

Wanlovassedan : 0203 103 wdnwadl 1 (@1adew
I3 [ -2
wHanfuld)
Prerequisite 0203 103 Principles of

Chemistry 1 (or in
concurrence with 0203 103
Principles of Chemistry 1)
maveRasTiFenRdRsLam ume At 0202108 waN
Wi 1w eonsneasieludoa fiidims ﬂTii%@ﬂﬂif&ﬁuﬁﬁ%“ﬂN G
satinaaRiniin mavenasTva i HUNALAR NIO-LUE F1aZaE
hlimlas wagmslnnae
Experiments designed to concord with 0202103
Principles of Chemistry 1; safety in laboratory, use of basic
chemical equipment, colligative properties, gas constant,
chemical equilibrium, acid-base, buffer solution and titration
0203 110 #23nen 1 3(3-0-6)
Biology 1
aulRoadedidin nadassuuaeidin sudendime
Anenenans sleslIesiin maduavNIMLaAT Fugenams naln
DI INWIMS ﬂ’ﬂNWﬁWﬂWﬂWH‘YJadédﬁ%ﬁm Iﬂiﬂﬂ%ﬁ%ﬁﬁﬂfﬁﬁ“ﬂaﬁ
fuazdes Aneineuaznfingan
Characteristic classification science methodology of
organisms, chemistry of life, cell and metabolism, genetics,
evolution, biodiversity, structure and function of plant and
animal, ecology and behavior
0203 191 UfdiRnsTiainen 1 1(0-3-1)
Biology Laboratory 1

Wanlovasnedan @ 0203 110 F3ven 1
(@ndaundaaiuld)
Prerequisite 0203 110 Biology 1 (or in

concurrence with 0203 110
Biology 1)
maveassidanndasiuifian umen 0203110 #nen 1

Experiments concurrented with 0203 110 Biology 1

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0204 101 WAndaag 3(3-0-6)
Fundamental Physics
ﬂﬁmﬁ@% miﬁmmm?u Lﬁm LLﬁdLLﬁZﬁﬂ%ﬂWﬂ@%“ﬂaﬂWﬁ
v lvuazsnausvAN qamacnans uaciandya sl
Mechanics, vibrations and waves, sound, light and
optics, fluids, electric and magnetic fields, thermodynamics, and
modern physics
0204 191 YiGnsHEndyagn 1(0-3-1)
Fundamental Physics Laboratory

Gowleasmedn : 0204 101 Wandyegn
(@nideundaninlé)
Prerequisite 0204 101 Fundamental Physics

(or in concurrence with 0204 101
Fundamental Physics)
maasasfisenndasiiawTI® 0204 104 AEndaag

Experiments associated with 0204 104 Fundamental

Physics
2.1.2) NYNITHTN 8 wefia
0202 104 udnLAS 2 3(3-0-6)
Principles of Chemistry 2
L?‘i.ﬂ%vl‘ll‘lla\ﬁ']ﬁl’ﬂi‘m ;0202 103 ﬁé’ﬂkﬂﬁ 1
Prerequisite 0202 103 Principles of

Chemistry 1

QUuVNAMEAS aavmaenEwS LTl esiedes sl
Fowandon TnsssauasmitriuasnaadBudduarined

Thermodynamics, kinetics, electrochemistry,
nuclear chemistry, environmental chemistry, functional group
and structural of organic and biochemical compound
0202 194 Ufjdiemsudniadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2
Léa%i‘ll‘lla@i’]ﬂa‘m ;0202 103 ﬁé’ﬂkﬂﬁ 1
Prerequisite 0202 103 Principle of
Chemistry 1

maneaasiisnndasiuifiamlumein 0202104
VENLAN 2 1 QAR ERS anuaenEmS [wad ihied msvesey
Fsdunid

Experiments designed to concord with 0202104
Principles of Chemistry 2; thermodynamics, kinetics,

electrochemical cell and testing of organic substance

0203 120 #3nen 2 3(3-0-6)
Biology
dowlavasnedn 0203 110 Fadmen 1
Prerequisite 0203 110 Biology 1

LﬁaLéamaaﬁﬁLLasﬁmf ﬂﬁﬁdL@i?&ﬁLLﬁQLLﬂSﬂTi‘VﬂEISLQ
masiasshuaza sty so Sl modnafisuasdn? Sogm
Inenuazsrumpionluded mefuiuiuaznEaiyesiTuay
dad ssfugnsTauazmstanandoyatugnsss MInIuau
MELEADENTIEMMALIUTIFINTIN

Plant and animal tissues, photosynthesis and
respiration, plant transport, plant hormones, plant and animal
kingdoms, animal morphology, reproduction and development
of plant and animal, genetic material and inheritance, regulation
of gene expression, and genetic engineering
0203 192 Ufjiansdaine 2 1(0-3-1)
Biology Laboratory 2

Wanlovasnedn : 0203 120 Fadnen 2
(viaanaSaundaninld)
Prerequisite 0203 120 Biology 2

(or in concurrence with
0203 120 Biology 2)
nsneaasiisanadasiuiomlunsin 0203 120
F7nen 2

Experiments concurrented with 0203 120 Biology 2

2.2) IBnaWIan

Tsunsund 72 HIENA

Tsunsuaviafin 68 LN

2.2.1) NRNITIAWIULIIAY 54 yikaefia
0202 221 \ARBUYEE 3(3-0-6)

Organic Chemistry
Lfila%‘l‘ll‘llmi’liﬁ‘m ;0202 104 #anwAd 2
Prerequisite 0202 104 Principle of
Chemistry 2

lemsae Uiisenied uasaimeslatndvasansBuritens o
it Sauen Sadu Falatt ladu aclawdnlalasenduon smstsenau
glad Fanazeduasiiuen Bised wenled Fadladuazdlon
naeBwAS Tarsmiduouiiresnsasurisd

Structures, reaction and stereochemistry of organic
compounds e.g., alkane, alkene, alkyne, diene, benzene, aryl,
alkyl halide, alcohol, phenol, ether, epoxide, aldehyde, ketone,

carboxylic acid and their derivatives
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0202 241 el 4(4-0-8)
Biochemistry
dewlavasnein : 0202 221 eilBuns
Prerequisite 0202 221 Organic Chemistry

eamansaasiaed Tassads aniid uasmihiivas
Frlnanaena 7 leur endluleinan e lusiiu nsnfinedsn awlsd
A uaveadlan maudssuusznedaenst Hluana luheme
mmﬁm‘ﬂuﬁuamwumimuQmizmumimm& mathevan
wislReiFin madssyndlienadmaandlugueh o

Broad overview of biochemistry, structure, properties
and function of biomolecule i.e. carbohydrates, lipids, nucleic
acids, enzymes, hormones, metabolism of biomolecules,
interaction and control of the metabolic processes, applications
of biochemistry
0202 250 MFIAEIMIAATILTs S 3(3-0-6)

Quantitative Chemical Analysis

Gonluvasnedn : 0202 104 wdnwedl 2 was
0202 194 dfjtiinsuaniadl 2
Prerequisite 0202 104 Principles of

Chemistry 2 and 0202 194

Principles of Chemistry

Laboratory 2

maviushathslumsliened madnadayamastia

PNgNFDs AN lumleme Ml nsRiEaRanms u
M3 MYSARLLNTA-UE MIMTALLLANAENEY M7 WIHTaNUL
atgnauidedau msminsauuudiiseseend meliened
mesdninsatnd ldun Saanllowawasifidasuningalnd
wyeasaudanlnsalnd axmesfinuavmeswiuanlnsalnd
WARANSUENENS 1% Maaa mandw lessnlnna#

Sampling for analysis, statistical calculation,
accuracy, precision, quantitative analysis such as acid-base
titration, precipitation titration, complexation titration, redox
titration, spectroscopy such as ultraviolet and visible
spectroscopy, fluorescence spectroscopy, atomic absorption
spectroscopy, separation techniques such as extraction,

distillation, chromatography

0202 291 YTiAmsiasidunid 1(0-3-1)
Organic Chemistry Laboratory
Léﬂ%‘lil‘llﬂsﬁ’ma‘ﬁ’] 0202 104 ué’mm‘i 2
Prerequisite 0202 104 Principle of
Chemistry 2
minasssiisenndasiuiion lumedn 0202 221
W ilAurae
Experiments concurrented with 0202 221 Organic
Chemistry
0202 206 UfjTiAnstuedl 1(0-3-1)

Biochemistry Laboratory

Wanlovasmeden : 0202 241 Fuedl (WBeeaiTen
v £ &
wlanfuld)

Prerequisite 0202 241 Biochemistry (or in

concurrence with 0202 241
Biochemistry)
ﬂﬁﬁaﬂﬁﬁmﬁuwﬁ@@m 5 MITIas diol#lums
Aienzilasssaunzaativasensialuanass o aiiuena
dhlirdaed
Laboratory involving techniques for analysis of
structures and properties of biomolecules to foster understanding
concepts given in biochemistry
0202 299 UffiEmsmstieneimaefiBalSnm  1(0-2-1)

Quantitative Chemical Analysis Laboratory

Wanlovassedan : 0202250 msdieszdimaadias
3o (@adeundantuld)
Prerequisite 0202 250 Quantitative Chemical

Analysis or concurrence with
0202 250 Quantitative Chemical
Analysis
maneaasfigaandasiuiiomlunedn 0202 250
mellenimaailigeFinm
Experimental concurrented with 0202 250 Quantitative

Chemical Analysis

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0203 231 9a%adnen 3(3-0-6)

Microbiology

mafaduun dugiuinen Snsazmsadydule
TN AN mmﬁuﬁu‘%ﬁwwﬁm36‘3'\‘1&1@5@34 maiinlsn
mimmm%mm@ﬁ%a n%e om Taladh swe uarsuy
DAANTMzBITIMY

Identification, morphology, growth, physiology,
genetic, interrelation with human and environment of
microorganisms, pathogenesis, bacterial, viral, fungal, protozoan
and algal control as well as immunology
0203 291  WfjiiAnN199aTaanen 1(0-3-1)
Microbiology Laboratory

dowleasmedn : 0203 231 qadainen (Wdaam
a ¥ @ &)
Goundaniule)

Prerequisite 0203 231 Microbiology (or in

concurrence with 0203231
Microbiology)
mlfuaeinmndasqanssen meiiaLsanda mauanda
m‘iﬁﬂﬁéau‘%qw%LLazmiﬁuaﬁwmmﬁuﬁﬁ @gauﬁﬂuémn@ﬁau
maflaniuuaide awidluomndneitsls ewnadeede ade
m\‘imHmwﬁmwa@iamilﬁﬁnﬂawﬁuﬁé WUNURATNIRIRAWYSE
mamugauratlaeseiyd maeduszasifious wadidaiten
M LLazmi@i’J’ﬁLﬂimﬁ@ﬁ%ﬂ%éﬁ‘ﬁﬁiﬂﬁ?

Use and maintenance of microscope, aseptic
techniques, isolation, purification and enumeration of
microorganisms, microorganisms in environment, bacterial
staining, microorganisms in kingdom fungi, cultivation media,
physical factors affecting growth of microorganisms, microbial
metabolism, control of microorganisms by UV radiation,
chemicals and antibiotics, white blood cells and analysis of
indicator microorganisms in water
0203 302 #addi 3(3-0-6)

Biostatistics

LLmﬁmﬁuimmaamﬂ%ﬁaL%miimmuamﬁﬁl,%@
aynulumsIsemadainen MwanKaseaE matiumiuyin
ToyauasngNeIDEN miﬂismmtLazmimaamwaiwwhL@oﬁa
209L/3E7N3 mimLquLmumwmaaaﬁﬁujmu,axmﬁ wneiteya
fifndas maleeitayaduunyssnn el Teiandaig
wazN1INANaEIFUA UL 191y uwiRnTaImsudastayauay
maneaeuuulsBm e fines mahisuedeyauansuLanatoys
mesRnnlsunsamanasiames

Basic concepts of using descriptive and inferential
statistics for researches in biological sciences; probability
distribution, data collection and sampling, estimations and
hypothesis testing for population means, basic experimental
designs and related analyses, categorical data analyses,
correlation and simple linear regression, concepts of data
transformation and non-parametric tests, data presentation and
interpretations from statistical package analyses
0299 202 MAINREAWTUINENENERS 1 2(2-0-4)

English for Science 1

dnimedia maldnmmainenenand masmuas
anadnlaluunenaduinenenans

Technical terms, scientific language, reading and
understanding of scientific articles
0299 203 MNBINAEAWTUINENENERS 2 2(2-0-4)
English for Science 2

Wowluvasnedn : 0299 202 Mndsnguiwmiy
Tneneans 1
Prerequisite 0299 202 English for Science 1

Fwinafia maldmmmadinenenans mssu matden
wasenudn e unemadAnenenaas
Technical terms, scientific language, reading, writing

and understanding of scientific articles

221 ngNITIAWITANN

(usunsang) 30 UkEia
(Wsunsuaniadni) 29 B
0203 201 FAnegvaszas 4(3-3-7)

Cell Biology
doulavasnein 0203 120 Ta%men 2
Prerequisite 0203 120 Biology 2

ImazﬁwLLazdmﬂizﬂawawﬁaé wﬁw%azﬁwmz
féreamadrinliseslon uazeeslon fansmuaznalnfife
Fumelumadmarhansinfussneindosuacaosunuad
ﬂWEJsL%L‘I.Taﬁ( i’)ﬂ#‘%ﬁm@ﬁ@ﬁﬁﬁHWLﬁlil’lﬁ‘]_lt“ﬁﬁa‘ LRSNIINANDY
fisemndnstuiiom imesn

Structures and component of cell functions and
major features of prokaryotic cells and eukaryotic cells, cells
activities and metabolic pathway in a molecular level, interaction
of nucleus and organelle, techniques in cell study, and

experiments concurrented with the lecture topics
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0203 261 $kaefinen 3(3-0-6)
Ecology
foulavesnedn : Fuuenueiy 0203 293 UTR

Mathkarangn

Co-requisite 0203 293 Ecology Laboratory

umhginefinen asdtsenen laseats wihiivasseLy
et fnefinenseiufei®in dnefnesydulsenns fueinn
FYALTN A FTINE LU MITEMEANS NN IV
MW panImg sruiine fymaanedonuadiiinems
aysd

Introduction to ecology, ecological components,
structure, and functional, interrelationships among organisms,
organismal ecology, population ecology, community ecology,
ecosystem ecology, energy fluxes and nutrient cycling,
biogeochemical, living organisms and ecosystems, environmental
problems and conservation biology
0203 271 Wugenaas 3(3-0-6)

Genetics

Wugehan3Teammen Mydemeiiuglseia Ipinses
ad mawdaaduunndauasllafs mafuiduuuedume
emAaUndaadlaslilan manemsdvasdulilsznns lassssi
3lun matheveadayaiugnssy siugmanssesuluana Samdu

MIAILANMINNULBIEH WagiugIenInTIn

Mendelian genetics, pedigree analysis, cell cycle,
mitosis and meiosis cell division, sexual reproduction,
chromosome abnormally, gene frequency in population, genome
structure, genetic inheritance, molecular genetics, mutation,
regulation of gene expression, and genetic engineering
0203 202 yfjifimsNugenans 1(0-3-1)

Genetics Laboratory

donlzasmein : 0203 271 Wugenaas (aiseu
¥ (% -4
wsaunu‘lm)

Prerequisite 0203 271 Genetics or concurrence

with 0203 271 Genetics
manaaasfisanndasiuitomlunedm 0203 241
Wugenans

Experiments concurrented with 0203 241 Genetics

0203 293 Yfifmsttiaeinen 1(0-3-1)
Ecology Laboratory
Fowlaresedn {FRuALAY 0203 261 Auadinen
Co-requisite Concurrented with 0203 261
Ecology

msHnUTRMamelineainenmesny Lazhasuiis
s weitedRmadma daelidszrnns SenediEin v
N wazsrULfn AR mIBenzidoys uazdsiian o
Y9ineAnen ﬁmiﬁﬁ‘kﬂﬂ?ﬂﬁ%WNLLa&iﬂiiﬁﬁmﬁ

Introduction to field and laboratory practices in
ecology, techniques in ecological census according to biosystem
hierarchy e.g. organism, population, community, ecosystem,
ecological parameters and indices analysis. Field trip and

selected topic will be required

0203 303 3IWUWING 3(3-0-6)
Evolution
Gowlavasnedn 0203 120 FaBnen 2
Prerequisite 0203 120 Biology 2

WAARIITUAYAINN13199898530 NsTUIUMS
Fannneasiedidie Taduiine AR amns ensulsiiuuas
madadentaenand sugenaesvmng mafedeiFin i sl
mIgauiug wazesmanvians duliiannms Fiemnnsn uag
TANNIILALNAMA

Concepts of biological evolution, process of biological
evolution. Factors effecting evolution, variation and natural
selection, population genetics, speciation, extinction and
diversity, evolutionary tree, coevolution and macroevolution
0203 304 aunsaisinedu 4(3-3-7)
Introduction to Taxonomy
0203 120 F23nen 2
0203 120 Biology 2

dewlavasnein

Prerequisite

‘wﬁﬂmwfﬁmiﬁwLmﬂﬁ'@ﬁ%‘imI@Hﬁﬂﬂmmmﬁmyu‘iwm
3N Wugenams fnefnen uagiiasnms wndnbvlums
uun MIesieAiiEin manTagey msanarmIlginm
Lﬁui‘%aﬁ%ﬁmﬁwﬂuﬂimﬂ%a Lm&mimmmﬁﬁa@ﬂﬁaﬁuL‘f‘:am
TuseAn

Fundamental classification of organisms; morphology,
physiology, genetics, ecology and evolution, novel method to
classification, nomenclature, examination, construction and uses
of taxonomic key, emphasis on organisms in Thailand, and

experiments concurrented with the lecture topics
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0203 305 MeAmAnaradsIneiiasan 4(3-3-7)
Introduction to Anatomy and Physiology
Gowlavasnedn 0203 120 FaBmen 2
Prerequisite 0203 120 Biology 2
MeAMALaLEITINETasRTuardas Larmanaaes
fremndnstuiiom e sn
Anatomy and physiology of plants and animals, and
experiments concurrented with the lecture topics
0203 391 LnaianeTainen 3(1-4-4)
Biological Techniques
dowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2
mmﬁﬂLLa3‘3%‘miﬂﬁﬁamiﬂﬁugmﬁm%uﬁﬁwﬁﬁamq
FAnen MITILTIN wasRuSnehaghamsEvine mavhaladnnis
mImumwmeinenenaas 35ms Faunol uaueastamdyinen
Principal techniques and methods in biological
research; specimen collection and preservation; permanent slide
preparation; photography for scientific purposes; calibration and
instruction of biological equipment
0203 491 FuNWIM9TIINEN 1(0-2-1)
Seminar in Biology
Gowlavasnein 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2
Ansudeuisns maduaidametiinelusedy
PAnNnas MIFUAwETEMNELLLENS 7] LazmIiLEne
Orientation of seminar course to students,
emphasizing on searching for and presentation on research

topics and articles in biology

0203 492 lassauiifamedainendmdy 2(0-4-2)
Tdsunsusuiadnu
Senior Project in Biology for Co-operative

Education Program

d‘ a a, v d a
N%i‘ll?.lﬂ\ﬁ'] g9 uﬁwangms MNUANNEN IﬂiLLﬂiN
ﬁ‘nﬁﬂﬁmﬂ way 0203 491 Efmm
d a a4 a v [
NN (MF2D1LTAUNIDNN)
Prerequisite Student in B.Sc. (Biology)

Co-operative Education Program
and 0203 491 Seminar in Biology
(or in concurrence with 0203
491 Seminar in Biology)
suduATuaeMINUEUMIMaGR: Maderidnlase
foiemalasenidds nedue s duenuidoys ned1eds
Lmé@ﬁwﬂaﬁaga Mt mavhiuassAseRetullym
614 & MYETINEN
Research methodology and experimental designs;
research proposal preparation; searching, collecting, synthesizing
and referencing data; research and presentation in biology
0203 493 lassnuiifomedaine 1 1(0-2-1)

Senior Project in Biology 1

Fonlavesnedn : #fausngas m.u. Fa3nn
Tdsunsudn® uae 0203 491
Hunwmedaine @EeanaiFun
WiaNW)

Prerequisite Student in B.Sc. (Biology)

Regular Program and 0203 491
Seminar in Biology (or in
concurrence with 0203 491
Seminar in Biology)
9 AT ITHUAEMTNIUNUNITNAREY MTARAT
FW5 Jaenzidays miﬁmﬁdwﬁﬁmmaﬁaga MIELD
Im@miw‘%amﬁﬁaLﬁ‘mﬁuﬂiym@im 1 MTIINEN
Research methodology and experimental designs;
searching, collecting, synthesizing and referencing data;

presentation of research proposal in biology

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY



0203 494 lassawuiifamedainen 2 2(0-4-2)

Senior Project in Biology 2

foulavesnedn : ARaudnges m.u. Fadnen
Tdsunsuung wae
0203 493 lassarufidanis
a a a v [ 2
Finen 1 (@adeuwdaniuld)
Prerequisite Student in B.Sc. (Biology)

Regular Program and
0203 493 Senior Project in
Biology 1 or concurrence with
0203 493 Senior Project in
Biology 1
mﬁﬁmazmuawamﬁﬁaLﬁ‘mﬁuﬂzy‘mm'w 9
MTTINEN
Research and presentation of research project in

biology

2.2.2 NNITIANIAWLARN

(lsunsaan®) 22 wiagia
(Isunsuawiadinin) 15 22NA
wznsindineiialy

0203 306 F2ANLVBINTKIZY 3(2-2-5)

Developmental Biology
dewlavasnedn ;0203 120 Faimen 2
Prerequisite 0203 120 Biology 2
ﬂit‘u’l%ﬂﬁLLﬂ&iﬂa‘lﬂ“ﬂadmiW‘%iyGgﬁ‘%%’liﬂ‘w meime
uarsRTINeNMIRAYRL209ReETIn maufand nsdule s
ULIANTIRATAS WasMTIaTyIedeTengeng o vasiTuasda’
Processes and mechanisms of biological development,
anatomy and physiological development of organisms,
fertilization, growth, cell differentiation, and organ development
in plants and animals
0203 307 #AsINeNvasiTA 3(2-3-5)
Cell Physiology
doulaveenein : 0203 120 Fa%men 2

Prerequisite 0203 120 Biology 2

MNNT09Tad FUNAADNTITAE MIMWALHILED

a 6 a 1 a
wasllewnAind snstalaians mnelngusssumuodas manug
BUATN MIFaenzieneueas manela matuans manavaues

RIS LasMIMedhTsaad

Cell functions, environment of cells, membrane
transport, thermodynamics, macromolecules and metabolisms,
control of metabolism, photosynthesis, respiration, excretion,

response to stimulus, contractibility of cells

0203 308 mmumnumwwi'amwu,azmiuﬁnﬁ 3(3-0-6)
Biodiversity and Conservation
dewlavasnedn : 0203 261 fnaefinen

Prerequisite 0203 261 Ecology
ﬂ’ﬂNﬁWﬁﬂal LL‘H:’JI‘&SJ ANUMNYRIANHNANNAN LN

FonmaesiulanuasTiosiuiaiussnanssnusoman Ao amas

ANaMAIVAEITIMN wletne AuSaN ﬂmmaﬁﬁwﬁa@ﬁu

ﬂﬁé&l@‘iaﬂﬂ’ﬂNVimﬂ‘WﬂWﬂWN%’JﬂTW WWITNNITIANITANNTAIN

‘VIE‘ﬂEJWN%’JJWW%@?&@M%BQS%LL&&ﬁﬂﬁ MIUTEAL LazmIGiaeny

mmﬁa‘ummwmwma‘mﬁamw

The importance, trends and status of global and local
biodiversity, factors and impacts of changes in biodiversity,
policies, conventions, and laws involving in protection of
biodiversity, management strategies of biodiversity in global
and local levels, evaluation and monitoring of biodiversity
0203 368 LLAFINY NN 3(3-0-6)

Marine Ecology

S heidiiauasasefunadesmmea:
fnefnendosznnarasdeiidiommea Tassssuuasmiiives
TEUURIANNELS Immﬁuﬁ‘ﬁ'uﬁ‘ag‘mUﬁjw\‘muaslmwﬁau
mtsegnevanmamafinetinenlumsiamansnennsmmea
ﬁzymmﬁaﬂmmaﬁuﬁaaﬂ'éﬁmmwummsmiﬁwﬂ efinen
mMItseaaneta ﬂﬁL‘ﬂ?ﬂlEIHLL‘]JHQGJWWLL’M&@N“U@JI@TW NANITNTUDY
w‘j:rﬁm'a?ﬁ wpdasmManzn mslselamianes iy medems
Lm&miaﬁﬂﬁﬁuﬁmwmauazmaﬁj@

The interrelationship between marine organisms and
marine environmental factors; population ecology of marine
organisms; structure and function of marine ecosystems;
emphasis is put on tropical coastal habitats; applications of
ecological principles to marine resource management; problems
of marine key habitat degradation and rehabilitation; marine
fisheries ecology; global environmental change; human impacts
on marine environments, the use of the sea; marine and coastal

zone issues, management and conservation
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0203 369 Ufiiimsfiaenenmenzia 1(0-3-0)
Marine Ecology Laboratory
Lgﬁia%\l‘ﬂ‘lla\‘li’l&l?«l‘ﬂ'l ﬁaaaamuﬂuuﬁuuw%’auﬁ'u
0203 368 LIFINLIMINLLA
Co-requisite needs to register in the same
semester with 0203 368
Marine Ecology
msneaasfiganndasiudomiumein 0203 368
WeAneMInga
Experiments concurrented with 0203 368 Marine
Ecology
0203 404 Tapfiensas 3(3-0-6)
Biogeography
Gowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

mauwsnszaamanienaaizesieiifialuafinuas
faqtiu ﬂaﬁaﬁﬁﬂﬁtﬁ@gﬂLmummw%msmH oL LAY
ﬂmﬂémuﬂaaﬁquﬁmmﬂ MmN einalEs s
uamagLE Bravarasifiddamaundnasneansieiiie
Tudaqiin miﬂizqﬂsﬁ‘mmi‘mn%mgﬁmam%lﬁamﬁmmmaz
AP AT E e K ot

Geographical distribution of ancient and recent living
organisms, factors of distribution patterns, plate tectonic and
climate change, evolution, speciation, and extinction, influence
of human on modern distribution, and apply knowledge of

biogeography for management and conservation planning

0203 405 Iﬂsummauﬁ'zleaél,v‘i'amiﬂiqu@ﬂ%'mu 3(1-4-9)

mumsiIsemedainen

Computer Applications for Biological Researches

dowlavasnedn : 0203 302 Tasid
Prerequisite 0203 302 Biostatistics

wﬁﬁmiﬁmuﬁugmaﬂﬂitmimauﬁama%u,as
miﬂimﬂﬂ%ﬂmm‘iﬁmn%ﬁmmﬁéwﬁzy U MR 9ENENT
aoulari mademaredayalaellsunssusmeahms mesvhisue
Fosa mIemeitosamMstia waznseTemMaEna IS Bas
VITONRNIN

Principles and basic concepts for computer
programming and applications in biological researches; online
documents, data set management in spreadsheets, data
presentation, data analyses using statistical methods, and refer-

ence and bibliographic management packages

0203 406 Fasuineensas 3(2-2-5)
Bioinformatics
Gowlavasnedn 0203 110 Faimen 1
Prerequisite 0203 110 Biology 1

meL‘ﬁaaﬁmﬁlmﬁumwﬁmeﬁﬂﬁﬁamaﬁ’mumﬂ
AT WALTIANEIMTAIUIN iwﬁaiwwﬁasﬁawm%ﬂmaqa
maAensidwurasnlesluana FufiiarmadnSeaiauiio)
matssnauTina iy Ufduiussernaluafiu-lsfunasedate
ANNENTMEN T Rms lassadelusfiuuasmavinuny medas
waidrashnanauazussdandn madnBesgUuunsusasoanTas
fu uareadiiidrasdlassilessatouasmhivadisiu

An introduction to the theory and practice of
bioinformatics and computational biology, includes molecular
biology databases, sequence analysis of macromolecules (search,
and alignment), sequence assembly, protein-protein interaction
and network, phylogenetics, protein structure and prediction,
molecular dynamics and docking, gene expression arrays,
genomic and proteomic
0203 407 Aeinendanmidosdu 3(2-2-5)
Introduction to Biotoxicology
donloasmein 0203 120 F23men 2
Prerequisite 0203 120 Biology 2

LWAOUAZUANMTNAYMIRWINENTIMW s3I
nsiAelaslessshanssnsiiy mavasaueahiis ey
fuaznalnmafieRmdasin masssueaid wamndnauay
NANIZNLYIE TR DI TN AUAYIZLLT W

Concepts and principles of bio-toxicology, toxic
substances and structural changes, toxicity tests, toxicity and
the basis of toxicity mechanisms, risk assessments, the residue
effects of toxic substances on the natural and biological systems
0203 408 lalasinadia 3(1-6-4)

Microtechnique

weflnlumaiResshathaio Flumsfnmesdisney
mazduaniaifiadendosqanasen

Practical laboratory techniques in preparing cells and

tissues for microscopic studies
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0203 310 %ANTIINLYBINY 3(2-2-5)
Principles of Plant Biology

0203 120 #33en 2

0203 120 Biology 2

dewlavasmedn -
Prerequisite
Tomsebauasmifivsssaduasiiadofiy Sougmiinen
ST emadoiudsanhiufy mefuig nawdydulous:
Wanvasiy Anamannae ewns fneine uasmald
gl
Plant cell structures and functions; morphology;
physiology, water and plant relation, reproduction, growth and
development; diversity, evolution and ecology; economic uses
0203 311 Finenvasiyliinda 3(2-2:5)
Biology of Cryptogams
0203 120 33en 2
0203 120 Biology 2

donloasmein -
Prerequisite
douginen masuun IpansTia neluiug isinen
fnefinen uasdiannmavasiinliude SnsAnmusnan
Morphology, classification, life cycles, reproduction,
physiology, ecology and evolution of cryptogamic plants; field
trip available
0203 312 MeimaEasYaINY 3(2-3-5)
Plant Anatomy
0203 120 F2nen 2
0203 120 Biology 2

doulavasnedn -
Prerequisite
ﬁﬂwmmawﬁwﬁmamaéisumﬁa@a IWEJL%WW“H@GW“H
a8an ﬁﬁﬂm&‘ﬁaLéaLLagmiLﬂ%iyﬂa\ﬁWﬂ éW%]/% sL‘U @8N W Ltﬂzwﬁﬁ
SnwnmeAmamsasi i umsiunite wefled Flumsdnm
meAmeenaaizasie
Form and function of cell and tissue system with
emphasis on flowering plants; tissue characters and growth in
root, stem, leaf, flower, fruit and seed; diagnostic anatomical
features; techniques in plant anatomical studies
0203 313 HugIUINLVBINY 3(2-2-5)
Plant Morphology
0203 120 #33en 2
0203 120 Biology 2

Soulvvesnedn :

Prerequisite

dnwoazmevan 393nstia maFuRng nssuun
e Anefine wallomaiiushoe anmddymaessgfia
sasfilailviadndesuasiiviasifes

= |

Plant form, life cycle, reproduction, classification,
evolution, ecology; plant collecting technique; economic impor-
tance of non-vascular and vascular plants
0203 315 AUNTNITUNY 3(2-2-5)
Plant Taxonomy
dowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

MU Masede mﬁm%aﬁmmzﬁmyﬁwmma@ﬁﬁﬁ
gon dnunsayasRTAaNaFieng 9 mInszaeiug 3Tannms
MU enuEdmaesEgia wefialumsfiuuassnmdhaths
wyoals

Classification, nomenclature, identification and
morphology of flowering plants; characteristics of common
families of flowering plants; distribution, phylogeny and economic

importance; techniques for plant collection and preservation

0203 318 V@WINITNY 3(2-2-5)
Plant Evolution
dowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

153

Hanmaraslassaiauacainzsasiy wnlineas
Pannmavasiisnguehs o Famnmyim enadoiusszanofis
warhuende

Evolution of plant structure and organ; evolutionary
trends in various groups of plant; phylogeny, coevolution,
relationships between plant and habitats
0203 321 wdnMsUSuLsenuse 3(2-2-5)
Principles of Plant Breeding
Gowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

Vst RuazanasnednsosnmSulsaigie matszen
sl%mwiﬂmaﬁugmﬁm%tﬁamiﬂ%uﬂ?aﬁu‘ﬁﬁ% WANIBNTT wasmaiia
Tumssuiiqeiugits meluladdimwamsumedsunlqsiugie
mazeneRuguasMEsUSIEug mIUSuliugAinesegia
Tudsemetlng

History and importance of plant breeding; applications
of genetic principles by means of plant breeding procedures;
techniques and methods of plant breeding; biotechnology for
plant breeding propagation and conservation; improvement of

Thai economic plants
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0203 322 F2Anenvasndagldl 3(2-2:5)
Orchid Biology
Gowlavasnedn 0203 120 FaBmen 2
Prerequisite 0203 120 Biology 2

Tasssta nsdumn ﬁ'w?;ag“' aATmenuaymaUSuLg
nénelll mefiamsnenaviug gL arialse UaYMIAILAN
Flergie

Structure, classification, habitat, physiology and
breeding of orchid; techniques of orchid’s propagation and

culture; pathogen and pest management

0203 323 %‘ﬂﬁ‘ﬁﬁ‘lﬁ(ﬂ% 3(2-2-5)
Weed Science
Wowlavasmedn : 0203 120 F3ven 2
Prerequisite 0203 120 Biology 2

Msuun fefinen uasvdn lumsenuepeais Laewin
ﬁﬂmﬁuﬁa waynTIRANTYS TR e uasenUauéngie
swenaaanfuInsEnsLesiFnam

Classification, ecology of weed; principle of weed
control emphasis on property and action of herbicides and
pesticides including safety of using substances
0203 324 qumﬂﬁﬁugm 3(2-2-5)
Basic Phytochemistry
Gonlovasmein : 0203 120 Fa3nen 2
Prerequisite 0203 120 Biology 2

w‘gugmmaqummﬁ Msdsznavtguniuasyfand
nguee o lufiefidamaniiGmedanin ldun uesasawd
masiuesd Auadn iy wellamsuenasanfiy mssasey
misﬁﬁagmawqwmﬁﬁa@ﬁu qﬁﬁ{mﬁamwﬁﬁwﬁmﬁmﬂﬁ

Basic phytochemistry; primary and secondary
metabolites in plants such as alkaloids, terpenoids and phenolics;
isolation techniques; phytochemical screening and biological

activities

0203 411 &35IMNLNVAINT 3(2-2-5)
Plant Physiology
0203 120 #23nen 2

0203 120 Biology 2

doulavasnein
Prerequisite
WﬁﬂﬂWi‘ﬁL’JvL‘ﬂ’Hadﬂizﬂ’l%ﬂﬁi‘wmﬁ%ia‘ﬂ HT“II@QW“H
S oty fush mge e fisuagthiimassinen
999519217 LunLadENvasiy d3sAnenmaldusanaciu
snafeni madiulauasiannyesiie uazansmuepMIRFLL
General principles of physiological processes in plants,
soil and water relation; mineral nutrition and their physiological
functions in plants; plant metabolism, stress physiology, plant
secondary metabolites, plant growth and development, plant
growth regulators
0203 412 Li%iwﬂwﬁu§1u 3(2-2-5)
Basic Palynology
0203 120 F33nen 2
0203 120 Biology 2

Gowluvasnein

Prerequisite

Fougwinen My iamacanasnuaEas NTNEN
NS MIBNYDINLRIITHAEMILTAUE SnmossrasaraniTnae
aashuangaens  madeduunmsnemyzasinlaslFinmmzans
avaaaIm ITmnms fnefineuassiusuiasnlummazans
souuasaadsiagin

Morphology and development of pollen grains and
spores; pollination and fertilization, pollen and spore
characteristics for plant classification; evolution, ecology and

stratigraphy of fossil and extant pollen

0203 413 ‘nenlavaud

3(2-2-5)
Lichenology
Wowlavasmedn : 0203 120 F%ven 2
Prerequisite 0203 120 Biology 2

ounsNInH Angwinen uaslineinenvaslaieud
masriiavalaieud s fumaasuammesnrzeme
Lﬂﬂﬁﬂﬂﬁﬁﬂ ﬂﬁﬂ%ﬂiﬂ&l“ﬁﬁmﬂ‘lﬁLﬂ%élﬂumﬁﬁ mMaeiaaTN
‘lﬁl,ﬂ%élﬂ%m ‘11{1‘1/1934 LLﬂzan@N ﬁmiﬁﬂ‘]ﬁ%aﬂﬁm%ﬁ

Taxonomy, morphology, and ecology of lichens based
on identification to species, air pollution and lichens, herbarium
techniques, uses of lichens for food, lichens substances for

medicine, perfume and dye, field trip available
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0203 414 MTITYHATWAIWIVBINY 3(2-2-5)
Plant Growth and Development
0203 120 F23nen 2

0203 120 Biology 2

dewlavasmnedn
Prerequisite
nsrUawmMIMaasLdule Tadefifedosuazans
ﬂ’JﬂQNﬂWiLQ%ﬂJ aw%wamaaéammyamLLasmimauﬁuawmﬁ%
mma‘%zymﬁlammm mMahaussfuseiaduasiiiolfe
MIATTYNGN Lﬁ@iﬁﬁ@gﬂm uaznalnahénylumsenuas aoslam
uazansmRNMsIdularesiy Snwaemaed nalnmavham
Processes of plant growth, factors and plant growth
regulators, environmental influences and plant responses to
environment; differentiation, interactions between cells and
tissues; morphogenesis and important control mechanism; plant
hormones and plant growth regulators; chemical properties;
mechanisms of action
0203 416 Wavh 3(2-2-5)
Aquatic Plants
0203 120 F33en 2
0203 120 Biology 2

doulaveenein

Prerequisite

aynaNITTH finefinen NsAUME Mmanszanaing uaz
ANNAIAYMALFATEIND mafuussinminagamsanliih
GLHU?zL“AﬂVL“AEIIWEL%WWﬂﬁ@aﬂ

Taxonomy, ecology, reproduction, distribution and
economic significance; collection and preservation of aquatic
plants in Thailand especially on flowering plants
0203 421 Finenvaslditasduuasnisiasan 3(2-2-5)
Biology of Ornamental Plants and Gardening
0203 120 F33en 2
0203 120 Biology 2

A a

N%i‘ll‘llaﬂi'l&l'a‘ﬂ’] :

Prerequisite

[y 6 v € v 6

aﬂ‘]:m&%‘ﬂN‘WﬂﬂHﬂ?ﬂ@i miﬂizmawu‘q ﬁﬁmmawu‘q

a o o o P iz

m‘iNﬁ@LLa:ﬁﬂﬁQ@ﬂﬁ\LNﬂiZ@ﬂ f‘ﬂﬂ“ﬁﬂiﬂ&lﬁwﬂdﬂW auammxmﬂu
013 anazdnwaegUuuULFTEms AUl sesungashs o
uazmMsIamsSemmnzdniasdin

Botanical characteristics, distribution, propagation,
physiology, Production and management of ornamental plants;
utilization in both outdoor and indoor; gardens and general
characteristics; laboratory works on various ornamental plants;

fundamental management in nurseries

0203 422 WanueEnFaTNw

3(2-2-5)
Ethnobotany
fowlavasmedn : 0203 120 §%ven 2
Prerequisite 0203 120 Biology 2

fasing o Tuashuuarmslfuslenfanfizns
Qﬁﬂmmwﬁuﬁmhﬁmamw n3nmlsa m‘%ao@wiu ﬁagﬂ'mﬁa uae
wiadldehs ) maasaueNED lmeREnTI R TosTuRmTo L
1ngEfiamsun Fa3venenans uasiaslas

Native plants and local wisdom uses in the aspects
of foods, medicines, clothes, shelters and wares; ceremonial
belief involving native plants; classification, scientific and
vernacular names
0203 423 WYNWIATHFNA 3(2-2-5)
Economic Botany
0203 120 Z23nen 2
0203 120 Biology 2

dewlavasnedn -
Prerequisite
ﬁﬁrjmﬁ:@ﬁaﬁéwﬁwamismﬂ%ﬂuﬁmqﬂm 15lne
Maung uazgasnngIN Windnwmemawgneenans matgn
MIQUAINEN TRt MINFEALIUG uae
mavhan i iAayselent
Importance Thai economic plants used as sources of
food, medicine and in industry; with emphasis on botanical
characters, planting, maintenance, life history, distribution and
using of plant products
0203 424 ﬂﬁLW’wtgtlsiL‘liméaﬁ‘ﬂ 3(1-4-4)
Plant Tissue Culture
0203 120 F33nen 2
0203 120 Biology 2

fowlaesedn

Prerequisite

wednuasdinmslumamnsdsadaionndimeg 9
aaefiy mabmdnnrsuasAsns g lumiu 7 19 MIM U
Mveneiugie maLSuloiug e

Technique and methodology of plant tissue culture;
application in medicinal purposes, plant propagation and plant

breeding
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0203 425 Wasisgulns 3(2:2:5)
Medicinal Plants
0203 120 #23nen 2

0203 120 Biology 2

Gowlavaenein

Prerequisite

Fogwineuazaunsinuasiinasmlng sy
sL%ﬁ“ﬁﬁH%iWiLLﬂ%ﬁi‘iWQm%NF_ﬂ asguimﬁm%umummm@mgagm
wefiauarimananeuaznaasusanizesmne

Morphology and taxonomy of medicinal plants; active
constituents in medicinal plants and medicinal properties,
medicinal plants in primary health care, manufacturing

techniques and methods for herbal medicines

nguIMAa2Inen

0203 342 FdInenvasdaifinssgniuuas 3(2-2-5)
Vertebrate Zoology

0203 120 Z93nen 2

0203 120 Biology 2

doulavasein
Prerequisite
5% lesaatns s353men wo@inass uazmadauLianga
999da3 dnszgnaunds TremeAne Fefinnudaiugle
YIRS
Morphology, structure, physiology, behaviors and
classification of vertebrates including anatomy and its
phylogenetic implications
0203 343 é’m’mmwaaé’mﬂsjﬁnsz@“nﬁu‘iﬂé’a 3(2-2-5)
Invertebrate Zoology
0203 120 T23nen 2
0203 120 Biology 2
Fougwinen e vanen fnefinen uasannssisansdo’

a o
Lﬂa%\l‘ll‘ll 29318970

Prerequisite

aifinaeniunds faus Islndaefnnfan Tnauamadmiug
Tuudiannms Anefinen uasnaAnsssvasdn’ bifnszgndumas
Uﬁﬁamiﬁmﬁumimﬁ@ﬁ@ﬁmwﬁm

Morphology, physiology, ecology, and taxonomy of
invertebrates including protozoa to hemichordates; focusing on
evolutionary, ecological and behavior relationships of invertebrate

animals; laboratory of selected animal operation

0203 344 wANauNTANUTRS 3(2-2-5)
Principles of Animal Taxonomy

0203 120 F33nen 2

0203 120 Biology 2

whRauazvaninmeineeunsainUas msszyde

a o
Na%‘l‘ll‘llﬂﬁ’l eI

Prerequisite

WENNERS NOINMTMIRAEINEN AR UAYMI e UUNTomY
Toyaneaynaiom Sumnenuuanesssuazme luiae
aynafinm laelfaynssinmdeianm iu aynanindeniay
2dmiATasnms uaze LM annms meshenauali
miisu%ammamw‘iﬁm Anufidmedialumsifiusis
wanAusnndhathsdinitsznnens o mawBsanenamsinms
Lﬁmﬁuamiuﬁﬁm

Concepts and criteria of animal taxonomy;
identification, nomenclature and classification, taxonomic data,
differences between and within taxa; quantitative taxonomy:
numerical taxonomy, phylogenic and evolutionary relationships,
key construction; practicing in collecting, preservation of
zoological materials, and preparation of taxonomic papers
0203 345 Snenanyilevasdnd 3(2-2-5)
Animal Embryology
0203 120 F23nen 2
0203 120 Biology 2
masaEaaRUILg MIUfaus mawenzasihaan

Gaulavasnedn

Prerequisite

ﬂa\lﬂ%@mﬁmuqm‘szmumm’%m UWUWYI?J@GSWSL@QLLQS@@%INH
ﬁlﬁwa@‘amﬂﬁag mmhiaﬁﬁﬁmimﬁmmﬁmmﬁmﬂ nalnms
RIRLULUNGILAIULRALUNG

Gametogenesis, fertilization, embryonic development,
basic controlling mechanisms in embryonic development
process, effects of chemical substances and hormones in
developmental process, current technology in animal

development, normal and abnormal mechanisms of development

in animals

0203 346 figanen 3(2-2-5)
Entomology
Gaulavasnedan : 0203 120 Fo%nen 2
Prerequisite 0203 120 Biology 2

Fawms mmﬁugmmq%ﬁwmmm WA ANNANFTY
maeisrgia Amatesunasindousa

Evolution, fundamental knowledge on biology of
insects, economic importance, prevention and control of insects

as pests
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0203 347 #ea3nen 3(2-2-5)
Malacology
dewlavasnedn : 0203 120 Fainen 2
Prerequisite 0203 120 Biology 2

dougWinen matnmsnevamaunINIsTReR NgN
nouuaLnin FVinen Aneinen wazanudFysasruuine
Tummuad mauvne UWALLFIIGTI

Morphology and taxonomic classification of mollusks;
biology, ecology, and their importance on ecosystem,

archaeology, medicine, and economy

0203 351 digyrInen 3(2-2-5)
Histology
dewlavasmnedn : 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

Im@a%mLLasqmﬁuﬁﬁmamaﬁLﬁaLﬁaﬂjﬁ@(ﬂ'm o L
Lﬁa@ayﬁa dadiaifeiu daidouszam wazaenzSuANaGAN
adandsuiie meﬁméaiwwwﬁaﬂaﬁm FYLUKNARRDALAE
shides stundosans sruumela sl suuiuse
2pama SeuUgasln WAL IEULRUTG

Structures and functions of cells from tissues as
follows; epithelium, connective tissue, nerve and sense’s tissue
and muscular tissue, blood tissue; digestive system, respiratory
system, integument system, excretory system, endocrine system
and reproductive system
0203352 dnfiifinnmhdymaiswgia 3(2-2-5)
Economic Animals
donlozasmein : 0203 120 F23men 2

Prerequisite 0203 120 Biology 2

6 a

ANM1TTRIRMI AL MAIMFTEFAY MITATIULN
inen definen ﬁmfﬁﬁmwﬁﬁmmqLﬂii:@ﬁmmzmamﬂwé
ﬂﬁﬂ@mmﬁmﬁﬁﬁﬁ:ﬂmﬂﬁmwﬁLﬁaﬁa@ﬁuﬁmﬁﬁﬁ@mﬁmmﬂﬂ@ﬁa

Principles of economic animals, identification, biol-
ogy, ecology, harmful, beneficial and medical important animals,

laboratory works and field studies

a a 6§ ¥ a
0203 353 TAINNFAIUWIG® 3(2-2-5)
Soil Fauna Biology
0203 120 F23nen 2

0203 120 Biology 2

Goulavasein
Prerequisite
Finen wiouavanavanaeasde inindulussuy
AeuUn BvEnaTesE IRARaNT AT SUNINSEANEDs
Sotmihduummiiisiavsldans s nea emaNy0ize
fu midselutlegtimarmasvyndld
Biology, species and diversity of soil fauna in terrestrial
ecosystems; influence of environmental factors on the
distribution pattern of soil fauna; functions in food chain; soil
fertility index; current research and application
0203 440 WgAnssaERS 3(2-2-5)
Animal Behavior
0203 120 F23nen 2
0203 120 Biology 2

doulavesnein
Prerequisite
wodnssavasdnd ifinstgndunds uazdnisinszgn
Funds Wq@ﬂiwﬁﬂu ﬁzymﬁzymuaquﬁﬂiiuﬁﬁ@mﬂmﬂ%wﬁ
nfiesiadosiume ludonn fnefinen WAL AT TIBINEANTIN
Behavior of invertebrate and vertebrate, innate
behavior and type of learning; social communication, ecology
and evolution of behavior
0203 441 #35INenvasdad 3(2-2-5)
Animal Physiology
0203 120 F23nen 2
0203 120 Biology 2

dowlavasnedn -

Prerequisite

ﬂ‘%ﬁw Eﬂﬂﬁ‘ﬁN?%LLﬂ3ﬂ1‘§@’JUQNﬂT§Vﬂ1NW%ﬂB\ﬁ$UU
afegeha o) vassme leun ssuudesiawns sruumels ssuudy
ey 33UUW6@®L§Q®‘1Z’;LQ euutsvam ib‘UUﬂﬁWNL‘ﬁa TLULIUANIN
San ssuusianl3vie uazsruURLLG afinmauamat 4l
maenIMIsEsInenTaiaiinsrgndundoringas A EIgNAaY
Voo

Physiological mechanisms of action and regulation
of the organ systems, such as digestive, respiratory, excretory,
cardiovascular, nervous, muscular, sensory, endocrine and
reproductive systems, and the principles and methods used in

physiology of the vertebrates focusing on mammals and human
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0203 442 Ys8@INeN 3(2-2-5)
Parasitology
Gowlavasnedn 0203 120 FaBmen 2
Prerequisite 0203 120 Biology 2

mENINIMIsANINE AaENTuse0sdeRdin
2995730 &nwaiz maumsnszane aaslslasnifvsia wendluls
WenBin wendHavmnn uazwenBinnas s diasdn eLsenm
Fomatlasiuuazinm manmsiiesulsaneiin o

Principle of parasitological study, organism relationship,
life cycle, morphology, distribution, parasitic protozoa, fluke worm,
tape worm, spiny head worm, round worm those found in some

animals and human, prevention, treatment and diagnosis

0203 443 dninen 3(2-2-5)
Ornithology
Gowlavasnedn 0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

Fouginen lossed 553men wofinesw Fagllenans
Aneinen Viawms sunsainu ware N A Inedon

Morphology, structure, physiology, behavior,
biogeography, ecology, evolution, taxonomy, and relationship

with environment

0203 444 faﬂﬂwﬁm'gsgmgnﬁw%w 3(3-0-6)
Mammalogy
fowlavasmedn 0203 120 Fo3nen 2
Prerequisite 0203 120 Biology 2

Fougiinen losseda 559men wofinasw Fagllensas
Aneimen Yiawnms aunsainu waremaRTLETUANneReN

Morphology, structure, physiology, behavior,
biogeography, ecology, evolution, taxonomy, and relationship

with environment

0203 445 Svendadiieemamuasdaissfivihasifiuun 3(2-2-5)

Herpetology
Waulvwasnedmn @ 0203 120 Fa3nen 2
Prerequisite 0203 120 Biology 2

Fouginen lossed 559men wofinesw Fagllenans
Aneinen Fannms awﬂimimmadﬁmigaa@mmmzﬁm%ﬁmﬁu
Thaufiuun uaze AR snden

Morphology, structure, physiology, behavior,
biogeography, ecology, evolution, taxonomy, and relationship

with environment

0203 446 {winen 3(2-2-5)
Ichthyology
donlezesmein 0203 120 Fa3men 2
Prerequisite 0203 120 Biology 2

Fougiinen lasssda a353nen wedinesw Fagfenams
Aefinen WanhmsuazaynIninuasta Tarmsay
ALt

Morphology, structure, physiology, behavior,
biogeography, ecology, evolution, taxonomy, fisheries and

aquaculture

0203 447 AnenuWasRMaUS 3(2-2-5)
Zooplanktology
douluveenein 0203 120 Fa%nen 2
Prerequisite 0203 120 Biology 2

Souguiinen FHTINEN 2TTI0 BunINITU Viamwn
neAneuasmaunsnsens anuduiusiuiiadefonedanuas
£ Q‘ Aada d: A 1% 1 ava d‘ [ v
NUSNNTIND ﬂ'lii“ﬁﬂiﬂ%l‘ﬁiﬂ%@?%@m 9 U{]‘U(ﬂﬂﬁLﬂH’mUﬂﬁﬁ]@
PuuNTRALAZNTINIURL

Morphology, physiology, life cycle, taxonomy,
evolution, ecology and distribution of zooplankton; relationships
with environmental factors and other living beings; beneficial

usage; laboratory of the identification and culture

0203 448 Inenciawlivio 3(3-0-6)
Endocrinology
doulaveenein : 0203 120 Fa%men 2
Prerequisite 0203 120 Biology 2

Iﬂidﬁ%’]@ ﬂﬁ'lﬁ ﬂﬁ‘lﬂﬂ’ﬁﬁN’MLLﬁ?dm?ﬂ’JUQNﬂ’ﬁﬁNT%
snuseal Srarlieminzarnemedaitnendunds hidnfidesgn
ey

Structure, function, mechanisms of action and
regulation of the major endocrine glands in the vertebrates,
focusing on mammals and human
0203 449 Fawmsvasdad 3(3-0-6)
Animal Evolution
0203 120 F3nen 2
0203 120 Biology 2

Sonlvvesedn :

Prerequisite

theidemufhsnvasdnilumsnamsa Eudauivan
vashawiedn$id nazgniunds aaaeaudnmAiamnives
lasssauazatenyeng o) 2aedad

Origin of animal species from sponges to vertebrates

including the evolution of skeletons and organ systems
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0203 450 mssyduloussmamnzifearaddad  3(2-2:5)

Animal Cell Growth and Culture

Wanlovassedan : 0203 201 Frnenvasigad
(@ndzundaninlé)
Prerequisite 0203 201 Cell Biology or concurrence

with 0203 301 Cell Biology

nevvmmaesiulmearaddnd nalnenuesuasiiady
ﬁﬁmﬁﬁaaﬁumﬂﬁmlﬁﬂm BYiNaTRIAIIAADIALMTNALEES
109788 wé“ﬂmiv‘%uimslumimuémLﬁﬁaéﬁmitmmﬁatﬁa MasHEN
waduasiilaitodn’ mim%aNqﬂﬂiniuaxmwmgmLﬂﬁaﬂ@am@ﬁ@
Unosia matlseynd iaad wasiiadadalunsdnmmednen

Process of animal cell development, regulatory
mechanisms and factors involved in the growth, influence of
environment and cell responses, principle of animal cell and
tissue culture techniques, cell and tissue preparations,
instruments and media preparation using aseptic techniques,
applications of animal cell and tissue cultures in biological study
0203 451 msmuaalagdi 3(2-2-5)
Biological Control
dewlavasmedn ;0203 120 Faimen 2
Prerequisite 0203 120 Biology 2

wanneuaNdagiTuas Srielaedns duiiiiaues
fngie snsshusas uazLlsyifasmamuaulae®iis $vinemes
ummanueulasdiis dagsesama mimuqmﬁmﬁm%ﬁﬁu
Szt mamueamassegiy mamuaudaiinsugniwndefidu
Forgiies mseuRaaie MUszliuuaymInasra R euaNlee
B tUNAynSauTmansa S emadagie

Principles of biological control of pests and weeds,
pest origins, pesticides and the history of biological control, the
biology of the major groups of biological control agents, natural
enemies, arthropod pest control, mollusk pest control, vertebrate
pest control, weed control, evaluation and integration of biological

control with other suitable tactics for management of pests

0203 452 &oiviashin

3(2-2-5)
Ethnozoology
fowlavased : 0203 120 Fadnen 2
Prerequisite 0203 120 Biology 2

o €y & a a o
W%ﬁqﬁ@’mm q slu‘ﬁa\‘mu TUALLRENIINTERY MTAILLUN
¢ _a X v o o ¢ a A
‘ﬂig[il‘ﬁ% J;N‘ljiym?WHﬁW%i%ﬂ?i@ﬂﬂUﬂ@?ﬁaﬁﬂ% NRDAAIUANNLTD
P . A A v o € N v € v o
GL‘WHNW‘ETTTA'N@N 5'} ‘wmmﬁ?mﬂuﬂmﬁamu mIgyIny MIAAM

o ¢ a
udaynasaiviosdin

= |

Strains, species and distribution of local animals,
classification, usage, animal-recapturing using the native
knowledge, the belief of the traditional ceremony related to local
animals, conservation and database management of local animals
0202 453 333 lddninanas 3(2-2-5)

Use of Laboratory Animals

%ﬁmLLa3mHﬁuﬁﬁmﬂw@aa@ﬁmuﬂﬁ%ﬁamﬁﬁwmu,az
TN 'ommmimmioﬁwLﬁumi@iaﬁmimsmmyuﬂmgmLLaz
mslddafienumaineenans wadauarismairirudad
vi0R8s uneuarAznTIehg 7 Tummifiushaghslurisdninaaas
$83 warmavh e ineaasnenesssy wasdsmsmisamndn

Species and varieties of laboratory animals used in
biological and physiological research, ethics in using of laboratory
animals, standardization in animal cares and uses for scientific
purposes, animal handling and restraint, procedures and methods
for sample collection in living animals, animal euthanasia and
carcass removal
0203 454 UaRIFAZRIMINEINLGS 3(2-2-5)
Agricultural Pest Insects
dowlavasnedn ;0203 120 Tadmen 2
Prerequisite 0203 120 Biology 2

unasdiagRiafiandny $23nen Andinen mavhas
MTIZNG MINUBNMIRAMAATIAFL MINLFaEs MIdams
WIS Madnm uresfliAmsuasmnaua

Important agricultural insect pests, biology, ecology,
damage, epidemics, identification, monitoring, collecting,

integrated pest management, laboratory and field studies

0203 455 MSAENRS

3(2-2-5)
Apiculture
Howlavesmedn : 0203 120 §%ven 2
Prerequisite 0203 120 Biology 2

A A X o v A |awva
@’NN?‘WN’H’J’M&H‘HBONG mmmmymamwgm ‘]J{]‘LIG’]
A o X X
MINYINUNMIILAENN
Biological knowledge of bees; economic importance;

laboratory of bee culture
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naaITNUEANTAS
0203 371 Wugenaaszasiad 3(2-2-5)
Animal Genetics
Sowlowesnedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

MImUNandNEIENIRUENITNYRIEAS l3ams
#WugnsH uamIUszendmetievnaignasxlumUSuLsiugEe

Inheritance of animal phenotype, genetics disease
and application of new biotechnologies in animal husbandry
0203 372 Wugenaaszasiy 3(2-2-5)
Plant Genetics
Sowlawesnedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

msthemanmaiugnss luie Tndwaoes methau
aSulgoiugie

Basic concepts of genetics in plant, polyploidy and
gene transfer for plant improvement
0203 373 Wugenaaszasauwed 3(3-0-6)
Human Genetics
Sowlawasmedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

unawd anwnlsiunsiugnssuuargtuuy
mathemandnuaiugnIsnaasayss wWugsrid lasluluas
ansiatndvaslaslulen Fiannmsvassnms medaiGuslmsl
yasfiunsssuunRauin iugmanSaamaduzss maluladitialu
masrasyes MIaTaseuiugnsTLazmsTialsams
WgnTIN

Human genome, genetic variations and inheritance
patterns of human, human pedigree, chromosome and
chromosome disorder, evolution of human, immunity and gene
rearrangement, cancer genetics, reproductive technology,

genetic testing and treatments

0203 374 \gARWUSANFAS 3(2-2-5)
Cytogenetics
Gonlwesedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

nalnmstamaadnumemMeiugnITseiuTag
{eloudinlalnd Taseatouasmirfivadlasluleon S¥ammmsszeiu
Toslulaw ueslalni uazmediemasadiugmans

Cellular mechanisms of genetic inheritance,
cytotaxonomy, chromosome structure and function, chromosomal
change and evolution, karyotype, and cytological techniques
0203 375 Wugenaasusszns 3(3-0-6)
Population Genetics
Gonluwesedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

LLmﬁ@LLa3‘1/1ﬁﬂﬂﬁ‘ﬁu@;wwmaqﬁugmﬁm%ﬂiwmi
amnidisaan mmiﬁu{wﬂmemLLﬂiﬁuﬂmﬁu‘qmiﬂuﬂimm
mawAsmiasedisadaluanns Mg lsduuougs
warmaAeuasenaalilng SnwosBe o, STenan e
Taiana madseyndldvugenansdsenns

Concept and basic principle of population genetics,
allele frequency, genotype frequency and genetic variation in
population, changing of allele frequency in population,
nonrandom mating and changing of genotype frequency,
quantitative trait, molecular evolution, applications of population
genetics
0203 376 Wugenansvesduvad 3(3-0-6)
Microbial Genetics
Fowlawasmedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

laseadeuarmadaanedadualuwuaiise
MINaaIELaeMIUUaIFE mimuqummﬂmaaﬂmaaﬁu maInay
uazMITasuTNALS WD Waadia mimeﬂ?mﬁﬁWuqﬂim
wugenamivashis Wu‘qmam%l,%aiw VT UENTEULALMTULTHY
Tuwefide ugienmmaluuaiids wasmediomuansitldl
msfneuuafiGy

DNA Structure and replication in bacteria,
transcription and translation, gene expression and regulation,
mutation and DNA repair, plasmid, genetic exchange, viral
genetics, fungal genetics, transposon and phase variation in
bacteria, genetic engineering in bacteria, and molecular

techniques used in bacterial studies
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0203 471 inaluladidanw 3(2-2:5)
Biotechnology
fowluvesmefn : 0203 120 Fa%nen 2, 0203 271
Wugenaas 0203 261 faefinen
uag 0203 231 9a%2ANeN
Prerequisite 0203 120 Biology 2, 0203 271

Genetics, 0203 261 Ecology
and 0203 231 Microbiology

Wﬁﬂﬂ?il,tatﬁﬂi%‘].l?%ﬂ?i‘ﬂk‘iLW@I%IH@%’N‘HW
W%ﬁﬁﬂ?ﬂii@dl,ﬁaﬂﬁu ﬂWiLWWLgENL‘Eﬁﬁg ﬂﬁLWWSLgENL‘iaLéa
wazmstszgnd [fimaluladtrmwlumsthiioeade walulad
Tumandin madsuqeiuifinaded maeuqulasnseinums
MIVINeN A3enTsnuasnalulad

Principles of and processes in biotechnology; genetic
engineering, cell culture, tissue culture, application of biotechnology
in waste treatment, fermentation technology plant and animal
breeding, control in biotechnology, ethics and biotechnology
0203 472 ﬁuﬁmniimﬁuﬁm 3(3-0-6)
Basic Genetic Engineering
Fowlavasmedn : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

AneNrasiiane m15iowe Mausnafindiows
onlgfd lElumsdiouasidonsie midauasdonsofiowadiu
wime muissnudulasiimslaawiie nsvhiosdyafiowe
mMImaELIasEL

Properties of DNA and RNA, isolation of DNA,
restriction enzymes and DNA ligase, restriction cleavage and
ligation of DNA with vector, gene amplification by cloning, DNA
library and DNA sequencing
0203 473 Wugenaasdaad 3(3-0-6)

Biochemical Genetics

Woulaesedn : 0203 271 Wugenaas uaz
0202 241 Faeil
Prerequisite 0203 271 Genetics and

0202 241 Biochemistry
asdilsznoumaniiuazlassainsrasasiugniss
Toslulan malieaginaaihnddn unumassenladuasaaslum
fifiviatiu nsTLMN LR ATLALls PN TN
Biochemical components and structure of genetic
materials, chromosome, analysis of nucleic acid, role of enzymes

and hormones to gene, metabolic process and genetic diseases

= |

0203 474 Wugenaasluians 3(3-0-6)
Molecular Genetics
donlovessein ¢ 0203 271 ﬁ%qﬁ'lﬁﬂ%
Prerequisite 0203 271 Genetics

Srwasanfiugasiuuarmsaiugaumluadaaes
ol szt Bruasinesdnsuanstiu lasssts wihiioes
Eu VeI ﬂixmumimuQmmi‘w’mwmaaﬁﬂﬂﬂmﬁi@m
uazgeslon

Gene effecting in enzyme metabolism, mutation and
recombination of the genes, structure and gene function, genetic

material, gene regulation in prokaryote and eukaryote

naNIMtaeane

0203 262 FrAnendeuandan 3(3-0-6)
Environmental Biology

0203 261 HALaranNe

0203 261 Ecology

mawfemulasaagavasssuuiindlussnnd dvdwa

aulavasnedn

Prerequisite

‘Uadﬂﬂ’]wLLQ@ﬁaN@faﬂ’NNﬂd(ﬁ’J‘ﬂadﬁd@N ANNANNUAIYLRS
Qmﬁmﬁ@ﬁlu 7 e maLSLShsan s As amaddunndon
ﬁzywﬁum%amﬁﬁw%u Tudsumetlne unommefivefinenlums
AILIANNANLY

Dynamic equilibrium in natural ecosystem, influences
of environmental disturbance upon community, stability, diversity
and other characteristics; adaptation to environmental changes
of living organisms, environmental problems occurring in Thailand,
the role of ecology in pollution regulation and control
0203 361 LARAMATWINNIIRLIAINET 3(2-3-5)
Field Techniques in Ecology
0203 261 $kLaAANEN
0203 261 Ecology
wafiamsshauasmaivdagamaiiveine oLy

Waulavasnedan

Prerequisite

fneunuash Tumasuns Smadsafiauacde’ mssdnsder
Fnludufiog v FnmiiuueemasauammmiAEms
drrauasiudotonn mmﬁﬂmammhiaﬁgﬂmsﬁummﬁadﬁu
Tumsfnmmeiivaefinen

Ecological techniques for field survey and census in
terrestrial and aquatic ecosystems, plants, animals, and community
survey methodology in various habitats, methods for water
sampling, water quality assessment, soil survey and soil sampling

methods, fundamental geo-informatics techniques for ecology
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0203 362 dwaeAnenvasdad 3(2-2-5)
Animal Ecology

0203 261 ALaAANEN

0203 261 Ecology

SMTAdRNAES IR uaANMITh < Ted

a o
NE]%VL‘IJ‘II 299718797

Prerequisite

Fanfineing) TarednEmzuasmINewLesranTdn
uraugs maaniAeunEru msUsushrasdndvaysanly
smmadanend ) UTRmsFnsssnnsresde uanmossamnd
Fuaneharin

The animal micro-environment, principle of animal
ecology including the structure and development of animal
population, competition, energy exchange and adaptations to
environmental stresses, practical study of animal populations in
different natural locations

M

0203 363 kLaFINenUBILURI 3(2-3-5)
Aquatic Ecology

anluvassedan : 0203 261 fiaefinen
(WaalFRuAIATW)
Prerequisite 0203 261 Ecology

(or in concurrence)

ﬁ@ﬁmﬁuﬁiwdnﬂﬁmmﬁ‘mﬂﬂ@Lm&?ﬁn@ﬁasﬁu
mzmum‘mnmaJmWLLazﬂmqmﬁ‘ﬁdma@iaﬁuﬁag’l@mﬁ%a i
MISUSEERTINEN A amaInTEN: MIuwsnsEneig lessens
Useaseddel®in uaseadidssnnedeiFinusruuiine
maﬁwﬁéwﬁm gur szuiinerian seuufineshnses uasssuy
AR wamsmmﬂwwé ﬁﬂg%?LLﬁ%ﬁﬂ’NNﬁ']ﬂ?H%@di;‘mU
ﬁnﬂmaﬁﬂmzﬁugimﬂLLassLuamamaﬂaﬂsLuﬂaa;ﬁu

Interactions among environmental factors and
physical and chemical processes that shape habitats, structures,
functions, ecophysiology, diversity, species distribution,
community structures, and relationships among organisms in
notable freshwater, brackish and marine ecosystems. Human
impacts, regional and global issues, and challenges related to
aquatic ecosystems in a changing world
0203 365 Shvaeinenthlsl 3(2-2:5)
Forest Ecology
0203 261 HLaednen
0203 261 Ecology

Soulavassein

Prerequisite

asftlsznovuatlassasasssuninehlsl siawes
il msAeu wassaahldmnangma mawAemasaivg
MNYYNA MINTTNL Mg MIanlwesindanug bl

ﬂﬁ%L@T:ﬁﬁﬁdﬂNtﬁ ﬂﬁa(ﬂ(ﬂ'm(ﬂ‘é’mﬂan%ﬂUﬁL’)ﬂﬂWiﬁLmbﬁﬂﬂﬁ
thlsfoehatiotin

Forest ecosystem structure and compositions, forest
types; phenology and forest succession; seed dispersal,
regeneration, growth, and establishment; forest community
analysis; forest ecosystems monitoring and sustainable forest
management
0203 366 hhaeANeUBINY 3(2-2-5)
Plant Ecology
dowlegesnedn : 0203 261 fefinen
Prerequisite 0203 261 Ecology

ndnfneinevesiy aaanaudidseid Ufduius
sswhafeiufanndes UfFiusssmhefaiuded ndnmaves
ﬁamﬂ%wmwmﬁwﬁwa@ﬁﬂmizmumwaﬁwuﬁnﬂ ﬂimﬁums
Anwdnuiinednemasiafivalanlfesala

Principles of plant ecology, covering plant-environment
relations, plant life histories, plant-animal interactions, plant

community concepts, the role of plants in ecosystem processes,

and current global issues in plant ecology

0203 367 Nensuae 3(2-2-5)

Phycology

Goulaasnedn : 0203 231 90d3Tnen waz 0203
201 Ufiifinsgaainen (w3e
a 13 LY L a
WBawnsaNnw) (§r1usuiiia
wingos .. #23nen)

Prerequisite 0203 231 Microbiology ttae

0203 291 Microbiology Laboratory
(or in concurrence) (For student
in B.Sc. Biology)

Souiven madaduunnanemy 3enms inefinen
9Imen enaddryuazmIUszend Fanmdnush o sl famedie
mamma‘mmLmﬂuﬁaaﬂﬁﬁamiﬁLﬁ'mimﬁum‘mﬁamel,uwmﬁmau
i ldurt madiemaiudhaths mavhaeu LSS uasmamny
Léﬂﬁﬂﬁ‘ﬁﬁﬁHLLﬁtLLWﬁdfslﬂa%ﬁ“ﬁ

Morphology, taxonomy, evolution, ecology,
physiology, and importance and applications of algae and
phytoplankton; field and laboratory techniques for algae and
phytoplankton including sampling, purification, and algal

culturing
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0203 461 ﬁL’Jﬁ%ﬂﬂ‘l‘ﬂmﬁ%ﬁ‘IéN&‘] 3(2-2-5)
Wetland Ecology
dewlavasnedn : 0203 261 fnaefinen
Prerequisite 0203 261 Ecology

ﬁmmawﬁﬂmmﬁﬂﬁﬁ@%ﬁmuﬂﬁuﬁﬁmﬁw JGENGERE
ﬂﬁﬁWLﬁWﬂaﬂWgHﬁﬁNﬁT LLﬂSﬂﬁﬂ‘iSmH“ﬂmﬁ%ﬁ‘iﬁmﬁﬂ%ﬂitmﬂiﬂﬂ
mwﬁwﬁzy@mmLmtmﬂ%ﬁiﬂaﬂﬁﬁmﬁfzuﬁﬁrjm’iwa@ﬁuﬁﬁmﬁw
mi@ﬂmuﬁuﬁjmﬁwLmtmimgammawaaﬁﬁuﬁﬁuﬁmmﬁﬁmﬁ
wazianTINT e uIﬂmHLmtm‘iaw%ﬂﬁﬁuﬁﬁzjmﬁmﬁﬂaﬂLLas
Sedvestn

Definition, concept and classification criteria of
wetland. Structure and origin of wetlands. Distribution of
wetlands in Thailand. Importance, value and utilization of
wetlands. Threatened to wetland and changing of wetland
according to natural and human activities. Policy and conserva-

tion of wetlands at international and local level

0203 462 gRsnsEMmAMERSIMSINEazYG Y 3(2:2:5)
Madkkaeang
Geo-informatics for Ecology Applications
doulavesen ;0203 261 Fuaefinen
Prerequisite 0203 261 Ecology
‘wﬁﬂmimiLﬁmﬁmmmﬁuiiwﬂﬂa AANMTTELY
msteBadumisitialan uazszuussswmegensas iuswsm
Toya 1AMsTanTsteym e nzidogaT NI TanTTEY
Ha Ui ENT WieResile uasmsUszend Wemuineine
Principles of remote sensing (RS), global positioning
system (GPS) and geographic information system (GIS) for
ecological data, collecting managing, analyzing, and visual
interpretation, principles and tools to apply for ecological aspects
0203 463 NaBAIINREN 3(3-0-6)
Environmental Pollution
doulavesnen ;0203 261 Fuaefinen
Prerequisite 0203 261 Ecology
Srwnialnenialy sarosafinmsamel safims
v safisasfiv safmresFeuasaRsvNIFe mauntlomaai
19Llanm miﬂa\‘ﬁmmzmiaﬁﬂﬁﬁaLmﬁam
Studies of pollution in general including air, water,
soil, solid waste and noise, treatment of selected problems,

protection and conservation of natural environment

0203 464 Saeingiiemsiiodu 3(3-0-6)
Introduction to Ecological Analysis

0203 261 ALaraNe

0203 261 Ecology

MIDDNULUKATINUNUNIANNTEAN 53R

a ~
L\‘iﬂ%1‘1l°1lﬂ\ﬁ’]il’3?ﬂ

Prerequisite

dmsumsfnmilnefinenasielifia e WranedseiiagUsesd
gasmstnmfineinenassrundinssdives o wumsitudays
mﬂmiwzﬁ matawa LLazmsﬁamwmmﬁﬁmmzwmmﬁa
MIARI

Ecological experimental design, analytical processes
on ecological parameters according to the study of each
ecological objective in different biosystem hierarchy, contexts
are emphasis on data analysis, data interpretation, and writing
the documentation for publication purpose
0203 465 L IAINELLAZNANLUBIAY 3(3-0-6)
Soil Ecology and Soil Pollution
0203 261 $kLaAANEN
0203 261 Ecology
aNtEURsan Hemenynadin auﬁﬁﬁmmﬁmw AN

Waulavasnedan

Prerequisite

SuiAendasiumanainyes LmeaLLﬁlmLasﬁwzjmaﬁwmau
madSudgeTngedin

Soil property, soil ecology, problem soils, agricultural
soil pollution, amelioration and restoration of soil pollution, soil

improvement

ngizusionlya
0203 348 #hinenvaslu 3(2-2-5)

Biology of Silkworm

YsgTiunganaddny 26710 siauasnIRuun Fugiu
Inen MeAma &5Inen woAnssimsfiuenns lsauaziaaséing
WgnTIN madelna

History, life cycle, classification, morphology, anatomy,
physiology, diseases and infections, genetics, silkworm rearing
0203 457 wialuladmaideslus 3(2-2-5)

Technology of Silkworm Rearing

madeslnademelulafasieln dsemnadisuss
mslfindesinslumadesina nsssasmsidasmmeldinedia
Uaanide mi@hL%@Iﬁmmeﬁ@mivhi\lmﬁaa@L%@Ii@ﬁﬁ”ﬂﬁngh
vaulnal mavszend dmedulna

Modern technologies for silkworm rearing by artificial
diet and using a rotary machine, germ free system by aseptic
techniques, disinfection and management of silkworm egg,

silkworm diseases and application to use of silk
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0203 458 lsninenzaslusuasmansndifedelen  3(2-2-5)

Silkworm Diseases and Detections

Gl LMQﬂWiLﬁ@Ii@GLHW%a%\L%N Fafnanigoan wiginan
smganas biiEAemiaRedTin mehusndasmguasian i ife
mmmmﬁﬁa »L’J%/ﬂ L%ai? Iﬂﬂ@‘}j"l ﬁﬂ‘tﬂLLaSﬁWLL%ﬂﬁﬂﬁmtmﬂﬁﬂax‘i
\1‘1/134‘*71‘@%‘[5@ ﬂ’NNLaH‘mEILLﬁ3ﬂﬁi§i‘1ﬂ@ﬁLﬁ@QWﬂIﬁ@“ﬁﬁ@@m 5’}
Lme@mi‘meﬁuﬁﬁ@%@imuau‘lm mimwm%am L%@ﬁlaﬂiﬂ
sL‘lﬂMN mﬂ%mﬂﬁﬂmﬁﬂmLaqamam%ammmaﬂi@ i’JNﬁﬂﬂﬁ
ﬂizqﬂﬂ%éammmaﬂi@

Silkworm diseases caused by noninfectious diseases
and infectious diseases such as virus, bacteria, protozoa and
fungi, diagnosis and detection of the pathogens in silkworm,
identify symptom and sign of silkworm pathogens, epizootiology,
prevention and control of silkworm disease, detection of silkworm
by conventional method and molecular techniques, application
and use of silkkworm pathogens
0203 459 msyuageiuglus 3(2-2:5)
Silkworm breeding
0203 120 F33nen 2
0203 120 Biology 2

Gowluvasnein

Prerequisite

MmN s dnmdnemzieilsziniugues
T maﬁuﬁﬁﬁﬁwmz%ﬁﬂﬂwﬁm%dmiﬁw miwammaﬁuﬁﬁﬁ
Fnumuzieis MINENTUE NFERUg polyvoltine x biovoltine
SnwasmaiugnaTNaes susazaneug

Identification of silkworm race, study on characteristics
of silkworm race, the commercial race, polyvoltine x biovoltine

race breeding and study on the genetics of silkworm race

nRNAMUTINEIN

0203 381 usswHiuinendosdn 3(2-2-5)
Introduction to Paleontology

0203 120 Fa3nen 2

0203 120 Biology 2

4 o
donlrasnyin -
Prerequisite

2 ° 6 G| A& ° € a

sndneussiuazmsnanedumnaneust wnlwlug

oynIATIM ARnnms fnefinenusmmma uasmstszend [ HHoya
mausEldAneiamemenguazmsinnise ialan

Fossils and fossilization, taphonomy, taxonomy,

evolution, paleoecology, and application of palaeontological data

for age dating and earth history

0203 383 ussWHiuwinemdasdn 3(2-2-5)
Introduction to Palaeobotany
donlovasmein : 0203 120 F23men 2
Prerequisite 0203 120 Biology 2

fsuanian FannmarasRaanniawauuUn thusniss
Finfliario fron magayisdesonn Fannnuuasnanguansn
Ty

Earliest plant life, colonization of land, first forests,
seed plants, flowering plants, mass extinction, evolution and
plant fossil record
0203 385 ﬁitﬁ%m1ﬁu§1u§1u%uusiw%3u3ﬂzn 3(2-2-5)

Basic Geology for Palaeontology

selinenuazLsIEAIWINen fanedonuarfeidin
dnmznedaNINAzNouA NS Ny rRsRuTuMsiia
NI

Geology and palaeontology, environments and life,
sedimentary environments, correlation, dating rocks, fossilization
0203 481 aqauiiw‘ifmfmmtﬁaaﬁu 3(2-2-5)

Introduction to Micropalaeontology

Wanlovased : 0203 120 F3ven 2 uas
0203 261 ivaeanen
Prerequisite 0203 120 Biology 2 and

0203 261 Ecology

ﬁuﬁm‘ﬂmﬁmﬁmﬁmm M MU Aaefinen
WASMULATRIMINIVDINENALTING U fionielunsin Toawiud
aUITF U InsAlomGuuuasriausaAfimas mslddasyams
'ngamiw%‘imﬁwmLﬁamiéﬁaaLma‘@w%wmmﬁiﬁi

Reviews of morphology, classification, stratigraphy,
ecology and evolutionary pattern of common marine microfossil
groups, particularly radiolarians and foraminifers, the use of

micropaleontological data for geological resource exploration
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0203 483 Aaefinenusswiiudiosdu 3(2-2-5)
Introduction to Palaeoecology
dewlavasnedn : 0203 261 fnaefinen
Prerequisite 0203 261 Ecology
miﬂmwéﬁaadamaaﬁ'qLmﬁaﬂuaa@ Wahandnunis
Imaa%nmawwUﬁnﬂimm‘iﬁf@ummﬂaaﬁ'\‘iLmé’aﬂmsHmm
6199) maudhresinuacdniaodandosln Uidiudazwha
FwavdnSluafia
Reconstruction of ancient environments, evolution of
the environmental through time, adaptation of plants and animals

to new environments, plants and animal interaction in the past

1 a a a a a a ¥ a a
nquimgadaine (@Fassnsadeniuldanseinidenly
wingasanendsaatafio s1e13ngaiaine)

0203 331 ‘3neniam 3(2-2-5)
Mycology
Gonluwesedn : 0203 231 3athainen uag
0203 291 Ufjiiinagatiadnen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Fougninen lasssh w7 uavasdilvnatvasad

M3y NMEALAE 615015 UNUDATHN LA IIAS U7

wgmadﬁ?am mwﬁwﬁzyﬁmL%aiwmmmwwﬁ MINBAT LS
quEmNTIN A AEUS TR e TR AR

Morphology, structure, function and composition of

cells, growth, reproduction, nutrition, metabolism and

classification of fungi, importance of fungi in medicine, agriculture

and industry, fungal relationship among living organisms

0203 332 Inenlada 3(2-2:5)
Virology
Gouluwesedn : 0203 231 aafhainen uag
0203 291 UfjiiAimegaadnen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

RGN Im@a%wﬁuﬁm UNINITY MY

anshs ranensiifiovasmsiielsn meitaselsndnde 3
Tukeafifinm uasnRduiusianafedelse

Characteristic, structure, taxonomy, replication of

virus including pathogenicity of viral infection, laboratory

diagnostic and immunity to viral infection

0203 333 mwumnumuu.aziﬁvmwaaLﬁﬂﬁaeﬁu 3(2-2-5)

Biodiversity and Biology of Local Mushroom

Gowleesneda : 0203 231 98nen was
0203 291 UfjTiAn199aT2INeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

ANNANNAN waqLﬁmhmm@wﬁuaaﬂﬁmmﬁamaa
Ysemelng 1995830 My Lm:ﬂﬁaﬁ'iwa@iamim‘%iyﬁuamﬁm
sunmnzuaemIduseleminndenioiu

Biodiversity of local mushroom in northeast region of
Thailand, life cycle, growth and factors involving in mushroom
growth, including the cultivation of indigenous mushroom and
their benefit
0203 335 gadiaAnenmeatng 3(2-2-5)
Food Microbiology

anluvasnedan : 0203 231 98%93en uag
0203 201 Ufjiifin19gatiainen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
PSR tasiumms manuase s mafuEnm
aﬁﬂimawaamwmazﬁﬁwnmHmwﬁﬁwam'amm‘%aﬂaa
duisd msuhBerasamstsunmena o delsauazansfivan
Qawriat] Qauvadeil msesdesiaduwadluems sespu
2IMINNATIINGT ANNUADATEUALTLUULTETUG NN
fimsensuensoud
Microorganisms in food, food preservation and
storage, and effects of food composition physical factors to
microbial growth, spoilage of foods, food pathogens and
microbial toxins, indicator microorganisms, determination of
microorganisms in foods, microbial standard of food, safety and
quality assurance, field trip required
0203 336 qAuvi3dnalsa 3(2:2:5)

Pathogenic Microorganisms

Gowlaesnedn : 0203 231 9aFainen was
0203 291 UfjTAn199aZaINen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
wwafise suashsanalsa lsauaznalnmsfaige
MInavaHDIRaMIRAEaYRIIM LNy LarYsIsfiTenalse
;% 1
yngnidhluflssheme
Bacterial, fungal and viral pathogens, disease and
pathogenesis, host response to pathogens and pathogen evasion

strategies

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY

165



166

0203 337 #Inenvasqdunid 4(3-27)

Microbial Physiology

Gowleasmedn : 0203 231 9adinen uaz
0203 291 UfjTAN199aT23NeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

§ a

Ta9a3 1920988 9aun3 s uazninfiaaslaseadng

q
a8 o 3

ﬂWiﬂ%Nﬁ’J%ﬂ‘JSﬂ@U%@ﬂL‘ﬁﬁé ﬁ%ﬁ\ﬁL@ﬂ&%ﬂ?ﬂmmf}a‘ﬁ%ﬁ@ﬁﬂ
LLasmi‘[maqaeLmJ maudsssrwineanizad maady manay
auassidad mItsuduarmawaeuadlasssiseiumad
winuaAtaasiuriasngseslalnmuasiamalsinam
Structures of microbial cells and its function, synthesis
of cellular components, biosynthesis of micromolecules and
macromolecules, transportation in and out of microbial cells,
growth, response to stimulus, adaptation and cellular differentiation,

metabolism of autotrophic and heterotrophic microorganisms

0203 339 Inengiauiin 3(2-2-5)
Immunology
Sowlowasmedn : 0203 231 tAnen uag
0203 291 UfjTAN199aT23NeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

maéuaxaimsﬁLf‘%m%mﬁuwumiﬁmﬁu HAUGALAN

waufived UnTensemiuaufian-uaufiuad seuunaNndLiun

MINDUAUDIVAITLULN A NiTH Ii@ﬁt,ﬁmmizwgi@j”mﬁu
LR RN

Cells and organs involved in immune system, antigen,

antibody, antigen-antibody reaction, the complement system,

immune response against infection and immunologic disorder

0203 349 uandlusadn 3(2-2:5)
Actinomycetes
Fowlowasmedn : 0203 231 9afiAnen uae
0203 291 UfjTiAn199aT2INeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Fougiinen s353nen Nugnaan aynsaimu definen
uazmIUsEyne 1

Morphology, physiology, genetics, taxonomy,

ecology and application

0203 350 9aTINENMIG 3(2-2-5)

Soil Microbiology

donlevasmedn : 0203 231 9adainen uaz
0203 291 Ufjiiinagatiainen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
A ludu Aansnmasduriduaznszioumsma
Fuedfiieauludu Andinmrasduwidou enaddgees
AUy luiu uavms sz lomd
Soil microorganisms, microbial activities and
biochemical process in soil, ecology of soil microorganisms,
importance and applications
0203 354 aqa«iﬁwmmo&w 3(2-2-5)

Aquatic Microbiology

donlzzasmedn : 0203 231 9adainen uaz
0203 291 Ufjiiinmagaainen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
Qawridluuanh manssneuaianarqaunis
1adeeh o ﬁﬁﬁw%waﬁamm%mLLasmmwmﬂ‘wmwaa@ﬁw‘%ﬁ
Tuuvaak wm‘wmem34ﬁwﬁzymaaaﬁuw%ﬂmmﬁaﬁwﬁﬁm'a
Fawandan eIt e ia
Microorganisms of aquatic habitat, distribution and
biomass of microorganisms, factors affecting the growth and
biodiversity of aquatic microorganisms, role and significance of
aquatic microorganisms to environment and economy
0203 360 qaiﬁmwaammwﬁnw‘ﬂ’uﬂm 3(2-2-5)

Microbiology of Indigenous Fermented Foods

Weulavesneda : 0203 231 988NN waz
0203 291 UfjiiAn199aT2INeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
ﬁﬁma@mwwﬂmﬁuﬁwﬂuﬂizmﬂims_| UNUINUBI
dwviad lumsndnenms mavdinewnslaslddeanoranmi
mwﬁﬂﬁwéau%qﬁf NILLIMMINANLALENANINTTNBNINGN
fouthu
Type of Thai indigenous fermented food, roles of
microorganisms in food fermentation, indigenous fermentation,
fermentation by pure culture, fermentation process and

indigenous fermented food industry
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0203 368 9ATIINLVBIUNUATNARTBATIUN 3(2-2-5)

Microbiology of Milk and Milk Products

Weulavesneln : 0203 231 989NN waz
0203 291 UfjiiAN199aT2INeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
Qaune luusuazHaniaiu mashideilasan
awrd nslfselemianngduniddlumsrdananimiusations o
WFT IR INEN B IUNLALHAATUTIUN MIAILANAIAMN
LLﬂzﬁmiﬁﬂHﬁ%aﬂﬁm%ﬁ
Microorganisms in milk and milk products,
microorganisms causing milk spoilage, use of microorganisms
in milk and milk products, microbial standard of milk and milk
products, quality controls and field trip required
0203 369 faeinezasqiurad 3(2-2-5)
Microbial Ecology

Weulavesneln : 0203 231 889NN waz
0203 291 UfjiiAn199aT2Inen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory
miﬂimHLLaxﬂq'maasgﬁw%ﬂuéqLn@ﬁ”am Vfjefariug
syrhenguqAwss Uifaiutseniheqduridfiuumasande ldun
fig dodunsan UmmIaAwadaeipindaoaiedl ammiu
ﬁag‘mmﬁmﬁLLasﬂmWLLmﬁawgmLiwm q fiwadanaa
VRINNAIBUAENTZLINMINITUeT09qaunsE uazmedla
Tumsfinmiinefineasqfuid
Distribution and group of microorganisms in
environment, interactions between group of microorganisms,
interactions between microorganisms and habitats including
plants, animals and humans, role of microorganisms on
biogeochemical cycles, natural habitats and extreme environment
on biodiversity and biochemical process of microorganisms, and
techniques for studying the microbial ecology
0203 400 Qaﬁﬁwmmemsﬁwﬁmﬁnﬁﬂ 3(2-2-5)

Microbiology of Waste Water Treatment

donleasmedn : 0203 231 9adainen uaz
0203 291 Ufjfiinagatiainen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

% a a a6 Y o4 o A ,
Usianaasinidy durdlwihide fadufiduade
AanTanvasqdunidnile lumathdeiide svurtiadide

= |

msAaszhtlym mimuquLﬁaslﬁixwﬂwﬁmﬁLﬁu”lﬂam'wi
UseAnEmm Anfinwmensonii

Type of wastewater, microorganisms in wastewater,
and factors effect on activity of microorganisms in wastewater
treatment, wastewater treatment systems, problem analysis and
effective control of wastewater treatment, field trip required
0203 433 qaiﬁnmmaﬁlwmé'au 3(2-2-5)

Environmental Microbiology

Goulavasnedn : 0203 231 9adanen waz
0203 291 UfjTiAN199aT2INeN
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
ﬁn@ﬁ‘ﬂawamﬁw%ﬁuaxmﬁmLﬁafﬂ:@a?un@ﬁam
wmmawﬁm‘%ﬂuﬁnﬂ?wmmaafmazﬁu NILUINNITLDY
%gﬁw%ﬁ‘?;Lﬁﬂﬁmﬁuﬁgﬁmﬁumm@g QRS luame emsmanve
L%@ﬂ‘%mmmsamwwma@ﬁuﬁﬂuﬁldm@ﬁau MINTIRAAMNNGN
1spn3 1099538 U maesgAuvad lunstsmunaniie
NN
Microbial ecology and environmental selection, role
of microorganisms in aquatic and terrestrial ecosystems,
microbial processes involved in biogeochemical cycles, air-borne
microorganisms, qualitative and quantitative microbial diversity,
monitoring of microbial populations, roles of microorganisms in
biodegradation and bioremediation of polluted compounds
0203 434 9aTANMANYAINTIN 3(2-2-5)

Agricultural Microbiology

Weulavesnedn : 0203 231 988NN waz
0203 291 UfjiiAn199aT2INeN
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology Laboratory

A Aeal A A A¢

ﬂqﬂWﬂiﬂﬂiﬁ‘wWiaﬂiﬁﬂ“ﬁiﬂ%ﬂﬁdﬂﬁmw@i AUNIEY

L A A a A © € a Aed A o ¢

FILAINNTRTTY LG\‘LIIG]‘]JENW‘ITLLG%H@]’J zgaumama‘[iﬂhwmazﬁm
Y a A6 A g € ! o+

matseynd liqauridieiivselomimemsinums i maviile
o a A6 A Y a Y

NHN mﬂs}’ﬂmaﬂismLLamau‘wwmaVLﬂmmu mﬂmaumwm

uazEiNaN3R ] uarmsenuaalaedyit

Advantageous and disadvantageous microorganisms

inagriculture, animaland plant growth promoting microorganisms,

microbial pathogens of plants and animals, application of

microorganisms in agriculture, for example, composting,

utilization of mycorrhiza and nitrogen fixing inoculants, microbial

ensilaging and feed additives, and biocontrol
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2.3) nasAmnauuazaviaftnm
(Iusunsudng) 3 waena
(Iusunsusufiadni) 10 waefia
0203 393 LesBaANAWIaNnauEnOuLATEiafnM 1(0-2-1)
Student Practicum and Co-operative

Education Preparation

Gowlevesmein : ARaudnges .y, T2inen
:: oy H‘
duiln 3
Prerequisite The third year student in B.Sc.

(Biology)

NANN13 LL‘I/L’]a@LLaEﬂ‘E%U’]%ﬂﬁ‘HBOﬂ%ﬁQﬁﬂHW
sudoudatefuiifinadas m@ﬁ@ﬁugnﬂumiﬂaﬁaam
mInenyARNNW miﬁammazmwﬁwﬁuﬁ wnHaMIZen
TR TNLFUDNANY

Principles, concepts and processes of co-operative
education, related rules and regulations; basic techniques for
working, personality development, communication and
interpersonal relations; techniques in report writing and

presentation

0203 495 Enaw 2(0-4-2)

Student Practicum

Fonlavesedn : Afausngas m.u. F23nn
Tdsunsudnd uaz 0203 120
F2inen 2 waz 0203 192 YHUA
mMs3d3nen 2

Prerequisite Student in B.Sc. (Biology)

Regular Programs and 0203
120 Biology 2 and 0203 192
Biology Laboratory 2
M NNUAMWITINIATE I TN TN 930
FmenUszend lmbonunens Sismiavsetanau Winm
Laifornh 150 $alsw
The practicum aims at gaining professional
experience on biology or applied biology in a government,
institution, a state enterprise or a private company for at least

150 hours

0199 499 Fufadnw 9(0-40-0)
Co-operative Education
Fowlavasmedn : Afausngas m.u. da3nen
Fuif 4 Tusunsuswhadnmn
wazasnziaufauang
Liteend1 6 mansfnuing
wiafuiaefnazaulaitasndn
100 w326
Prerequisite The 4™ year student in B.Sc.
(Biology) Co-operative Education
Program and registered courses
for at least 6 regular semesters
or more than 100 cumulative
credits

msUtfnuluamudsznoumsetheissuy laaama
Suflasshaminendeiusnmszneums WewamniFe i
mmimﬁmmmasﬁﬂmﬁ Aendastummholusnulsenan
ma ﬁﬂ’ﬂN?ﬂNW‘iﬂi‘%ﬂﬁ‘ﬁ@w%W]HLPNSLH@EWJWHTWW‘?@@EiNlﬂ‘HﬁS‘LI‘LI
madane madindula naeewinulumAensiuaemtsudu
MliiAedgumwasimaenadasmaTassmuLsznauMILaL
GANALLIIY

A systematic provision of work-based learning in the
work place for students with the cooperation between the
university and the work places to allow the students to develop
both academic and work-related skills in the work place, this
procedure will help the students in self-development in terms of
systemic thinking, observation, decision making, analytical and

evaluation skills, also it will result in high quality graduates who

are most suitable for the work places and the labor market

a a K3 1 1 a
3. weATAaniEs laitaund1 6 wiaeiia
Iwdansonlunein fdesoulunmingde

Snulitiosn 6 wiefa
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1. wnedmdanmill
2. RAIITUAWIEEN

laitannd 30 wiaeiia
laitanndr 107 wiaefia

o ¥ a
m‘num‘fm L38%

duduiidalusunsudnd  wialutasnin 99 wiafia

fuduifalisunsaauiafnn lasfivnaaimens o Gei

2.1 UNIRIL N 26 wiwaeia

0201 113 LLﬂa@ﬁﬁ 1 3(3-0-6)
Calculus 1

0201 114 LLﬂa@ﬁﬁ 2 3(3-0-6)
Calculus 2

0202103 WANIAA 1 3(3-0-6)
Principles of Chemistry 1

0202104 WaANWAR 2 3(3-0-6)
Principles of Chemistry 2

0202193 Ufridmevaniadl 1 1(0-3-0)
Principles of Chemistry Laboratory 1

0202194 UfTiemawanied 2 1(0-3-0)
Principles of Chemistry Laboratory 2

0203110 #¥nen 1 3(3-0-6)
Biology 1

0203120 T¥nen 2 3(3-0-6)
Biology 2

0203191 UfidmeTvinen 1 1(0-3-0)
Biology Laboratory 1

0203192 UM sE7inen 2 1(0-3-0)
Biology Laboratory 2

0204 101 dndaagme 3(3-0-6)
Fundamental Physics

0204 191 URimsAENSyag™ 1(0-2-1)
Fundamental Physics Laboratory

2.2 WIAMLIAY 58 LR

0202221 ofBuv3d 3(3-0-6)
Organic Chemistry

0202250 MSAATZAMaATiFa 5o 3(3-0-6)
Quantitative Chemical Analysis

0202291 URTAMseSEUraE 1(0-3-0)
Organic Chemistry Laboratory

0202299 UfTEMAeTzimanfiFalsinm 1(0-3-0)
Quantitative Chemical Analysis Laboratory

0203201 AMNSINEEAWMILRTVINEN 2(2-0-4)

English for Microbiology

0203 231

0203 234

0203 235

0203 236

0203 291

0203 293

0203 294

0203 295

0203 301

0203 302

0203 331

0203 332

0203 333

0203 334

0203 335

0203 337

0203 339

203 368

0203 391

0203 392

NTVINEN 3(3-0-6)
Microbiology

Funvaqdurid 3(3-0-6)
Microbial Biochemistry

Wugenaasvosqawd 3(3-0-6)
Genetics of Microorganisms

Anennfidarin 3(2-2-5)
Immunology

UPAN998Tinen 1(0-3-0)
Microbiology Laboratory
UhiRmaiugehansrnsgduriss 1(0-3-0)
Genetics of Microorganisms Laboratory
VjiRmstandaasqaunid 1(0-3-0)
Microbial Biochemistry Laboratory
madiouasniedodlameeinine 30144
Techniques and Instruments for Microbiology
m‘mﬁaﬂqmﬁaﬁwmﬁﬂmww\ﬁﬂnmi 2(2-0-4)

English for Academic Skills Development

Hyahid 3(3-0-6)
Biostatistics

e 3(2-2-5)
Mycology

Inentasa 3(2-2-5)
Virology

AUNININWINENULATISE 3(2-2-6)
Systematic Bacteriology
isuuamwwuazmmﬁmmﬁm 2(2-0-4)
URRTYINEN

Quality System and Microbiological

Standard Criteria
m,]‘wmHLLasmmﬂaamﬁaﬁmﬂa%ﬁwm 2(2-0-4)
Law and Microbiological Safety
dHTIMennIgAurae 3(3-0-6)
Microbial Physiology

fnefineneesqaunid 3(2-2-5)
Microbial Ecology

weluladdlusasqfurs 3(2-2-6)
Microbial Genome Technology
V)iRmaaisinenansgduriss 1(0-3-0)
Microbial Physiology Laboratory
ANWIVNANTIINEN 1 1(0-2-1)
Seminar in Microbiology 1
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0203 492

FNNWVGNTIINEN 2

Seminar in Microbiology 2

1(0-2-1)

2.3 wsnedzden WdenSenlitoonh 20 miefin dwsy

faefiSeullsunInung wae 12 whefe dwsuifelUsunssania

frw Tnmensnidenisuusthdassannmeiniden udueig o

YNIRTTINeN ok

1. GUBINS NUAT q@lﬁ’mﬂ‘iiﬂ uazRwanden

0203 345

0203 360

0203 368

0203 400

0203 430

0203 431

0203 432

0203 433

0203 434

0203 435

0203 438

0203 457

2.

0203 346

0203 349

0203 365

0203 366

TN IMIDINT
Food Microbiology
TN waI A TISINAULNY

3(2-2-5)

3(2-2-5)

Microbiology of Traditional Fermented Food

a a a v 6
ANTIINENVDINNLACNAAN TN

Microbiology of Milk and Milk Products

JaTyInenvasmathiniide

Microbiology of Waste Water Treatment

3(2-2-5)

3(2-2-5)

AMAEIAELALEINENYRRaTinatin 3(2-2-6)

Biodiversity and Biology of Local Mushroom

walulatzastiad

Yeast Technology
MathilesssaRmnsEmw
Bioremediation
sga%ﬁwmmaémmé’au
Environmental Microbiology
FATIVINENTTIMINAT

Agricultural Microbiology
FATVINENTNQFNANTIH

Industrial Microbiology
mamuenlagdiis

Biocontrol
FamAsdnmuasedfowanydunid
Biofuels and Chemicals from
Microorganisms

aiinenshly

qAuvralanan

Human Pathogenic Microorganisms
wondlusledn

Actinomycetes

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

ARTTIMENNUNITFNALAUAHDITUGD  3(2-2-5)

Microbiology of Sanitation and Public Health

ATVINENVDINY

Plant Microbiology

3(2-2-5)

~ e

0203369 Anentledie 3(2»2—5)\\“ B
Parasitology

0203402 tolmdanq@uvae) 3(2-2-5)
Microbial Enzymes

0203403 aFVINeAeTIEN 3(2-2-5)
Microbiological Assay

0203410 @FVINeTItAsY 3(2-2-5)
Diagnostic Microbiology

0203439 A 2(2-0-4)
Vaccines

0203 458 FETEWNE 2(1-2-3)
Bioinformatics

0203459 MaAUSMIEEUGAWNSE 2(1-2-3)
Microbial Culture Preservation

0203496 ARGy Washu 2(2-0-4)
Microorganisms and Local Wisdom

0203497 Hsznaums 2(2-0-4)

Entrepreneurship

2.4 wanadmlssrumaniase
0203399 lessnufifamagadinen 1 1(0-2-1)
Senior Project in Microbiology 1

0203499 lessamifidamegatainen 2 2(0-4-2)

Senior Project in Microbiology 2

3. vnamsinyssaunselsuniafnmn mvue WiEslsunsw
UnfiSenie 0203 495 MANNL wariiFalsunasaniafinmiGan
391 0203 395 MIGLNANNNTDNEVANN AL 0199 499 dvia
fnn ToaSouvntiumbefia wasiinomimadssdivnadu S

(Satisfactory) wag U (Unsatisfactory)

0199499 &nRAFNLN 9(0-40-0)
Cooperative Education

0203395 MALAREAANNNZENERTAGNEN 1(0-2-1)
Cooperative Education Preparation

0203495 NMaRN9T 2(0-4-2)

Student Practicum

a a 1 J 1 a
4. wnedrudanis litasndr 6 wiefa
TAenSeuluneAnau o Milasaulusminende Suam
Laitoen 6 whefa
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WABASANI
1 madn
S Faen PNwmmbeia
Tsunssind Tsunsaiavnadinu

0031001 | masuymnmendenauluiindsedin 2(2-0-4) 2(2-0-4)
Daily English Conversations

0031 006 M neuasTausIaNe e 2(2-0-4) 2(2-0-4)
ASEAN Language and Cultures

0201113 | UAARAH 1 3(3-0-6) 3(3-0-6)
Calculus 1

0202 103 AANLAK 1 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1

0202193 | UtiEmsnaniedd 1 1(0-3-0) 1(0-3-0)
Principles of Chemistry Laboratory 1

0203 110 F93nen 1 3(3-0-6) 3(3-0-6)
Biology 1

0203191 | Ufiidmaaiven 1 1(0-3-0) 1(0-3-0)
Biology Laboratory 1

0204101 | WAndyagm 3(3-0-6) 3(3-0-6)
Fundamental Physics

0204191 | Ufiffinmitandyagu 1(0-2-1) 1(0-2-1)
Fundamental Physics Laboratory

5 19 19
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141 madae
SWeaM Fa%m uawmieia
Tsunssilnd Tusunsuavniadnu

0031002 | mmdsnnmiamsiess 2(2-0-4) 2(2-0-4)
Communicative English

0031004 | mmineienisdoss 2(2-0-4) 2(2-0-4)
Thai for Academic Communication

0032 xxx | Amdnmilngusnsaenams uardsnsenans 2 2

0033 x| Amdnwinlungsinenenaas 2 2
LALATIAFNERS

0034 xxx | Amdnwinlungainenenamigunm 2 2
LAZTIINT

0201114 | UARENH 2 3(3-0-6) 3(3-0-6)
Calculus 2

0202104 | wdniedl 2 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2

0202194 | Ufifeimananiad 2 1(0-3-0) 1(0-3-0)
Principles of Chemistry Laboratory 2

0203120 | 3¥Inen 2 3(3-0-6) 3(3-0-6)
Biology 2

0203192 | Ufiieimaainen 2 1(0-3-0) 1(0-3-0)
Biology Laboratory 2

FREY 21 21
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U9 2 medu

E0 G daimn NN
Tilsunsalnd lilsunsuauiadnin

0031 003 mmﬁaﬂr]mﬁ'ammsiwmHmmwzﬁm 2(2-0-4) 2(2-0-4)
English for Specific Purposes

0032 xxx | Amdneinlungsanduasdensenans 4 4

0033 xxx | Amdnunlungsfinenenamuasedinenaes 4 4

0034 xxx 'ismﬁnmﬁ"'ﬂﬁﬂq'mwmmﬁ@ﬁqmmmmzﬁwmms 2 2

0202221 | wilBuviad 3(3-0-6) 3(3-0-6)
Organic Chemistry

0202291 | Ufiifimainiitunid 1(0-3-0) 1(0-3-0)
Organic Chemistry Laboratory

0203231 | 98¥Inen 3(3-0-6) 3(3-0-6)
Microbiology

0203291 | UiAM3qatinen 1(0-3-0) 1(0-3-0)
Microbiology Laboratory

et 20 20
i 2 madee
SWsA doimn NUIURREAA
Talsunsalnd lilsunsuauiadnin

0035 001 wﬁwﬁﬂg_jmwﬁmmu 2(1-3-2) 2(1-3-2)
One Program One Community

0036 xxx ‘imﬁﬂmﬁ’ﬂﬂﬂﬁﬁmLﬁamﬁwam 2 2

0203201 | MINSINOWANTLIATIINEN 2(2-0-4) 2(2-0-4)
English for Microbiology

0203234 | FumRamsgEund 3(3-0-6) 3(3-0-6)
Microbial Biochemistry

0203235 | Wugenamseesqauysd 3(3-0-6) 3(3-0-6)
Genetics of Microorganisms

0203236 | nennidarin 3(2-2-5) 3(2-2-5)
Immunology

0203293 | UfiiEimiugenansnsqaunid 1(0-3-0) 1(0-3-0)
Genetics of Microorganisms Laboratory

0203294 | Ufiifimatuafiunsqaurie 1(0-3-0) 1(0-3-0)
Microbial Biochemistry Laboratory

0203 295 mwﬁﬂLmamﬂ%m‘%aaﬁamq’oga%ﬁwm 3(1-4-4) 3(1-4-4)
Techniques and Instruments for Microbiology

T 20 20
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U3 medu -
SWsIM fo3mn PAUNUILAR
Tusunsaning Tulsunsassufiafinm

0202250 | medeneimandidaiinm 3(3-0-6) 3(3-0-6)
Quantitative Chemical Analysis

0202299 | UfTiemsdiemzimandlFasano 1(0-3-0) 1(0-3-0)
Quantitative Chemical Analysis Laboratory

0203 301 mmé’aﬂqmﬁ‘aﬁ’wmﬁnmmﬁmmi 2(2-0-4) 2(2-0-4)
English for Academic Skills Development

0203302 | e 3(3-0-6) 3(3-0-6)
Biostatistics

0203 331 Inenidian 3(2-2-5) 3(2-2-5)
Mycology

0203333 | aynsainuinenuuaiise 3(2-2-5) 3(2-2-6)
Systematic Bacteriology

0203334 | SELLQMAMNLASNTIANAIIUNUATTINE 2(2-0-4) 2(2-0-4)
Quality System and Microbiological Standards Criteria

0203337 | &hvInenvesqduviad 3(3-0-6) 3(3-0-6)
Microbial Physiology

0203391 | UfiiAnsasinenaasqdunad 1(0-3-0) 1(0-3-0)
Microbial Physiology Laboratory

Et 21 21
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: 9 3 mevane
SHRIL o3 Nununieie
Tilsunsund Tilsunsusufainin

0203332 | Anenasa 3(2-2-6) 3(2-2-5)
Virology

0203335 | nganeuazaNNUaansTumugaEYIven 2(2-0-4) 2(2-0-4)
Law and Microbiological Safety

0203339 | flnefinenvasgdunsd 3(2-2-5) 3(2-2-5)
Microbial Ecology

0203388 | walulafdluswasqaurs 3(2-2-5) 3(2-2-5)
Microbial Genome Technology

0203392 | daNveatvinen 1 1(0-2-1) 1(0-2-1)
Seminar in Microbiology 1

0203 395 mIwRuNANENSaNERaFnm - 1(0-2-1)
Cooperative Education Preparation

0203399 | lassmfldmmaeqaininen 1 1(0-2-1) 1(0-2-1)
Senior Project in Microbiology 1

0203xxx | Arianiden 3 3

XXxXxxx | AiRand 4 2

59 20 19
U9 4 madu
SWRIL o3 Nuwanunieie
Tilsunsudnd Tilsunsussufainin

0199499 | ainfiadinm - 9(0-40-0)
Cooperative Education

0203492 | HaNhMIR_TVINEN 2 1(0-2-1) -
Seminar in Microbiology 2

0203495 | nRnams 2(0-4-2) -
Student Practicum

0203 499 Iﬂi@muﬁﬁ@m@a%ﬁ% e 2 2(0-4-2) -
Senior Project in Microbiology 2

0203xxx | Amuonden 9 -

T 14 9
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WAL fa5m PwanumkIeie
Tusunsaning Tulsunsassufiafinm

0203 492 é’uummd@a%ﬁwm 2 - 1(0-2-1)

Seminar in Microbiology 2
0203499 | lasenuildmmaeqadninen 2 - 2(0-4-2)

Senior Project in Microbiology 2
0203 xxx | AMnanidan 8 9
XXXX XXX | A Renie 2 4

kY 10 16
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BB
1. wneindnesily litaendn 30 waefia
2. WNINIWUANIE laioendn 109 wiaefia
dmsufiRalUsuwnandnd vaelsiioand 101 wisefia dmsuide
Tsunsuamniadinem
2.1 3n% 26 wIENA
0201 113 UARAAH 1 3(3-0-6)
Calculus 1
slouasanndiaiiosmosilaiu ayfutaasioriiu
shudsifenuazmatsegnd Paiusuazmatszend
Limits and continuity of functions, derivatives of
functions of one variables and applications, integrals and
applications
0201 114 UARQNH 2 3(3-0-6)
Calculus 2
Hefdummusnuals Alauacenasatiiasn el man
fautls eyiuseioauaznsUszend aynsaotiug
Functions of several variables, limits and
continuity of functions of several variables, partial derivatives
and applications, infinite series
0202 103 wanLadl 1 3(3-0-6)
Principles of Chemistry 1
Tassadassan USnaasdunus wusuadl surifivas
DINTEUNTINUAUWTIUTTL FunaLad Mo 2a9uds vaaman
MIazare auddneadindn -1 ssazarednmasuay
s msense-iws
Structure of atoms, stoichiometry, chemical
bonding, properties of representative and transition elements,
chemical equilibrium, gas, solid, liquid, solution, colligative
property, acid-base, buffer solution and titration
0202 104 wanLedl 2 3(3-0-6)
Principles of Chemistry 2
: 0202 103 AN 1
: 0202 103 Principles of

a o
Nau'lwaamrm
Prerequisite
Chemistry 1
3 6 Al Aa A € A
UNNAEAGS IAUNAFNFANT LﬂNVLW‘WW LONUWILARET LAN
Fanedex lasseauammafilsrfurasssniBund uasdaed
Thermodynamics, kinetics, electrochemistry,
nuclear chemistry, environmental chemistry, functional group

and structural of organic and biochemical compound

0202 193  UfTAnswaniadl 1 1(0-3-0)

Principles of Chemistry Laboratory 1

Gaulazasnedan : 0202 103 wdned 1 (@198ew
wianfuld)
Prerequisite : 0202 103 Principles of

Chemistry 1 or concurrence
with Principles Chemistry
maneassiigenndasiuiiomlunedn 0203 103
véned 1 wu evsnlasnsiluiosfiidms mﬂ%aqﬂmrﬂv%ujm
maedl auifaoadiniiv namenasiizasuta FNOANTA- LU
araanetiies uasm nn
Experiments designed to concord with 0202 103
Principles of Chemistry 1; safety in laboratory, use of basic
chemical equipment, colligative properties, gas constant,
chemical equilibrium, acid-base, buffer solution and titration
0202 194 UfjiAmsuaniadl 2 1(0-3-0)
Principles of Chemistry Laboratory 2

Ganluwasedn : 0202 104 wdnwadl 2 (2123w
v (9 v,
wlanfuld)

Prerequisite : 0202 104 Principles of

Chemistry 2 or concurrence with
0203 104 Principles of
Chemistry 2
mnaassiigenndasiuiiomlunedn 0202 104
WNLAR 2 190 HEIVNAMARS araenamS ad wihiedl mavesey
NBuYiad
Experiments designed to concord with 0202 104
Principles of Chemistry 2; thermodynamics, kinetics,
electrochemical cell and testing of organic substance
0203 110 #¥3nen 1 3(3-0-6)
Biology 1
daiifanededifin nedassuuaedidin sudendims
Anenenams SELasluesiin maALAUNILEATA ugenans naln
DI TNWIMS mwwmﬂwmwaﬁ@ﬁ%ﬁm Imaa%mmwﬁﬁmm
Rruaedas fneineuagngingsy
Characteristic classification science methodology of
organisms, chemistry of life, cell and metabolism, genetics,
evolution, biodiversity, structure and function of plant and

animal, ecology and behavior
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0203 120 #¥3nen 2 3(3-0-6)

Biology 2

L‘imﬁaﬂna@ﬁmazﬁ@% ﬂﬁﬁ\ﬁL@iﬁzﬁLLﬁﬁLLazﬂﬁ‘W?HeLQ
maniAsshuaza s i so sl modnafisuasdo S
Inenuazsroumpianludad mefuiuiuazneRSyesiTuay
dnd saiugnasauazmsthanendagaiugnass nsaugamMs
uaAIIANTDIEULALNUYRFINTIN

Plant and animal tissues, photosynthesis and
respiration, plant transport, plant hormones, plant and animal
kingdoms, animal morphology, reproduction and development
of plant and animal, genetic material and inheritance, regulation
of gene expression, and genetic engineering
0203 191

YfdidnsTanen 1 1(0-3-0)

Biology Laboratory 1

WGonlovasnedn : 0203 110 Fadnen 1 (@1aden
13 7 2
wHanfuld)
Prerequisite : 0203 110 Biology 1 or

concurrence with 0203 110
Biology 1
mwmaaaﬁﬂawé’mﬁuL‘ﬁawimm‘iﬁm 0203 110
Finen 1
Experiments concurrence with 0203 110 Biology 1
0203 192

UffiRnsTainen 2 1(0-3-0)

Biology Laboratory 2

Gonlozased® : 0203 120 HInen 2 (195w
wianfuld)
Prerequisite : 0203 120 Biology 2 or

concurrence with 0203 120
Biology 2
minasasiseandasiuiiom lumein 0203 120
#inen 2
Experiments concurrence with 0203 120 Biology 2
0204 101 #WAndyagin 3(3-0-6)
Fundamental Physics
ﬂaﬂ?ﬂ@% mi%uﬁm%u LaEld LLﬂGLLﬁSﬁﬂ%ﬂWﬁW%
saslva s ihuazanuusivan grvmarans uaziiandye
vl
Mechanics, vibrations and waves, sound, light and
optics, fluids, electric and magnetic fields, thermodynamics, and

modern physics

= |

0204 191 UfiGmsAndyagn 1(0-2-1)

Fundamental Physics Laboratory

Gewlamasmedn : 0204 101 Wdndyagm (@1aifeu
wianu)
Prerequisite : 0204 101 Fundamental Physics

or concurrence with

0204 101 Fundamental Physics
mnnadfisanadasiuiiowin 0204101 Hansyege
Experiments concurrence with 0204 101

Fundamental Physics

58 yEfi6
3(3-0-6)

2.2 31i9Au
0202 221 \AdiBunEE
Organic Chemistry
donlyvasmein : 0202 104 winiedl 2
: 0202 104 Principles of

Chemistry 2

Prerequisite

Tnssade Uisened uasaisnslowniivasensdurdd
ohee) et Saian Sadu Salevt ladu aclsidnlalasenSuan svadse
nauiglad danaseduaziinaa Bisas wenled Saf laruachlon
nsedwAS s iduouiuiasnsadurid

Structures, reaction and stereochemistry of organic
compounds e.g., alkane, alkene, alkyne, diene, benzene, aryl,
alkyl halide, alcohol, phenol, ether, epoxide, aldehyde, ketone,
carboxylic acid and their derivatives
0202 250 MFIANSIMIAATITaSHM 3(3-0-6)

Quantitative Chemical Analysis

Gawnlesedn : 0202 104 ANLAN 2 WAz 0202
194 vanyfiansiadl 2
Prerequisite : 0202 104 Principles of

Chemistry 2 and 0202 194
Principles of Chemistry
Laboratory 2
mafushathalumsliemesd madnndayamasia
FMgNEas ANBMEN IUMFITIZA MIeTZATaianms 1
M3 MSALUURSA-LE M3 IMMSAUIANAENEY NS IMWSALLL

aaa

fIUsenauidatan ﬂﬁ‘lL‘*/lL“ﬂi(s’]LL‘U‘Uﬂgﬂ’iEJﬁ@aﬂ% MIRATIEAM
anlysalnt léun saemhlawauaAfidaauninsalrd gaowss
wudainlnsaln assasinuavgasuiu sinlnsalnd mefioms
weinans i msaiie nsna Tassnlnns

Sampling for analysis, statistical calculation,
accuracy, precision, quantitative analysis such as acid-base

titration, precipitation titration, complexation titration, redox
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titration, spectroscopy such as ultraviolet and visible
spectroscopy, fluorescence spectroscopy, atomic absorption
spectroscopy, separation techniques such as extraction,
distillation, chromatography
0202 291 UfTiEmsiasidund 1(0-3-0)
Organic Chemistry Laboratory

Wawnlesedan : 0202 221 \ANBUYES (27ai5Eu
v [ 4
Wii]&lﬂ%1(ﬂ)

Prerequisite : 0202 221 Organic Chemistry

or concurrence with
0202 221 Organic Chemistry
miw@aaﬁaamﬂé’aﬁuﬂamimwafm 0202 221
1B
Experiments concurrence with 0202 221 Organic
chemistry
0202 299 UftiEmsAaszsimaailiBelFan 1(0-3-0)

Quantitative Chemical Analysis Laboratory

Waulasein : 0202 250 MIAATITIMSLASIE
o (@aiSeundaninle)
Prerequisite : 0202 250 Quantitative Chemical

Analysis or concurrence with
0202 250 Quantitative Chemical
Analysis
msneaasfiganndasiudiomlumein 0202 250
maleneimaaiigeFinm
Experimental concurrence with 0202 250 Quantitative
Chemical Analysis
0203 201 ANBINAEAWTUATIINEN 2(2-0-4)
English for Microbiology
ﬂﬁm%LLatm’iﬁW@WTNL%W%I%Laﬂﬂﬁ“m\?@a%’ﬁqﬂEﬂ m3
Genazagylaenadnywenansmadniqatvin enidasdiu mmh
LﬂuaLm_l‘umﬂméﬂwﬁawmaﬁwwga%ﬁwm
Reading and understanding of microbiological
documents, fundamental writing and summarizing the main
idea of microbiological documents, oral presentation in

microbiology

0203 231 9a%Anen 3(3-0-6)
Microbiology
dowlezessedn : 0203 110 §a3nen 1 uaz
0203 120 F33nen 2
Prerequisite : 0203 110 Biology 1 and

0203 120 Biology 2
mMadeduun Suguiven maady §399men fiugnan
mmﬁmﬁuﬁﬂuaaa;ﬁuw’%ﬁﬁ’ummémz?ﬁLmﬁam nfiaide madie
Tsn mamuuuazIaqaur3E sruugRdafulazmInayamasas
sruuRdaiu 9atainendsvyndeueie o ldun fuams
faedan MInEas garmnIs wazmeluladimm
Classification, morphology, growth, physiology,
genetics, relationship of microorganisms with human and
environment, infection, pathogenesis, microbial control and
eradication, immune system and immune response, applied
microbiology aspects such as microbiology of food, environment,
agriculture, industry and biotechnology
0203 234 Faiafluasqfurid 3(3-0-6)
Microbial Biochemistry
Goulemgin ;0202 221 waiBundS
Prerequisite : 0202 221 Organic Chemistry
Tssad sndfuaswihifivasialuians mamanen
wianuludefiiie mehamuazasunasdniaasanlss
FHuunuodtuvassstilaana ldun edlulainsn nsrexdly
luséiu ADouazindlolng snaiugnssauasnasiumadane
nsetheddnuagllsfiu maeuaamunUaATa v
Structures, properties and functions of biomolecules,
energy transfer in biological systems, enzymes activities and
enzyme kinetics, metabolisms of biomolecules such as
carbohydrates, amino acids, proteins, lipids and nucleotides,
genetic materials and biosynthesis of nucleic acids and proteins,
regulation of metabolism in microorganisms
0203 235 Wugenansvasduvid 3(3-0-6)
Genetics of Microorganisms
Fowlavasmedn : 0203 231 98%3nen
: 0203 231 Microbiology
WANMAtavaRS N MaUENIINYBIRAwYRE M3

Prerequisite

AUANMIUEAIaNYDIEY MINMENUT warmatasuanfEwed
e ugdennasn uasmatseyndfiugiennas
Principles of genetic transfer of microorganisms,

regulation of gene expression, mutation and repairing of

damaged DNA, genetic engineering and its application B
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0203 236 AnengAAniin 3(2-2'5)
Immunology
Sawluvasmedn : 0203 231 aafhainen uag
0203 291 fjiiinesqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Léﬁaﬁuasa*?mzﬁﬁmﬂﬁmﬁmsmgﬁﬁmﬁu LOURLAN
waufiued UfBensenhauaufian-ueufiued sTuLAaNNALLUN
MRELERILRITEULYAANTU ANNACUNAYRIEILNRANTU LAY
RGeS
Cells and organs involved in immune system, antigen,
antibody, antigen-antibody reaction, the complement system,
immune responses, immunologic disorder and vaccination
0203 201 Ufjiifin199atiainen 1(0-3-0)

Microbiology Laboratory

Gaulovassedm : 0203 231 TN (1913
wianfuld)
Prerequisite : 0203 231 Microbiology or

concurrence with 0203 231
Microbiology
malfusinmnndasqanssest meilatlsaniio Mauenide
miﬁﬂﬁ%@u’%qw%meﬁﬁuﬁwmwﬁw‘%ﬁ Sgﬁm‘%ﬂuﬁmmﬁam
matfonfuueiiy eauraslumoninsiisla ommAnde sy
vmmHmwﬁ'dowa@iamitﬁaﬂaﬂﬁuﬁﬁ WuUaRTNYa gAY
mamuepRaurdlausee il uazansUte wadidaifen
m uasnaTIRe T Au At
Use and maintenance of microscope, aseptic
techniques, isolation, purification and enumeration of
microorganisms, microorganisms in environment, bacterial
staining, microorganisms in kingdom fungi, cultivation media,
physical factors affecting growth of microorganisms, microbial
metabolism, control of microorganisms by UV radiation,
chemicals and antibiotics, white blood cells and analysis of

indicator microorganisms in water

0203 293 fdiEmswusenansuasqdiunid 1(0-3-0)

Genetics of Microorganisms Laboratory

Gowleasmedn : 0203235 Wugenansuasgiuvad
(@niSeundaainld)
Prerequisite 1 0203 235 Genetics of

Microorganisms or concurrence
with 0203 235 Genetic of
Microorganisms
mimaaqﬁaa@ﬂﬁmﬁuLiawﬂmmiﬂm 0203 235
Wugenaaszosqausd
Experiments concurrence with 0203 235 Genetic of
Microorganisms
0203 294 fdmsTaafivasqiunid 1(0-3-0)

Microbial Biochemistry Laboratory

Wanlovassedan : 0203 234 Hundluasqdunid
(@niFaundaninla)
Prerequisite : 0203 234 Microbial Biochemistry

or concurrence with 0203 234
Microbial Biochemistry

mafiaUfransmedunfivaqiunid aulifuas
snstsznaudund wu enslulawnsn lusdiu uaslasiu manelazas
adqRuras mavhHouleiuiqns ssvmanaerszasale sl
madiouadqdwis

Laboratory techniques in biochemical of
microorganisms, properties organic compounds such as
carbohydrates, proteins, and lipids, cellular respiration of
microorganisms, enzyme purification, enzyme kinetics,
properties of microbial membrane
0203 205 woadtauasmslfietasiiameyadivinen 3(1-4-4)

Techniques and Instruments for Microbiology

vidnuagioms 4 msgua%m:nL@%mﬁmmmﬂﬂﬂi@iﬁm%ﬂ
mafnmuazmsidemeatiinen dun ndosganssen m’%‘aq@@
Usneasdaluild wdanenfites nse-wa tmes sinlnslnle
w3 Goulodau §uite niathemail wiasTasganauaiu
U9 ieBadLEN Lﬂéa@ﬁwawaﬁw’%éﬁwméwﬁm waasiumien
@jﬂaa@éa uazensaeaselulfifns

Principles, methods and maintenance of instruments
for studies and research in microbiology such as microscope,
autopipette, pH meter, acid-base, buffer, spectrophotometry,
hot air oven, incubator, autoclave, spectrophotometer, shaker,

sonicator, centrifuge, biosafety cabinet and laboratory safety

HaNgnsSMSANWIS:AUUSTYY RS UNsANB 2562 UMONENAgUMASAIY
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0203 301 MIBINGHANRWAIWITINBEMIINING 2(2-0-4)

English for Academic Skills Development

woulamedn : 0203 201 A1WBINGUHNSY
9athinen
Prerequisite : 0203 201 English for Microbiology

ﬂ’ﬁa"m&,m%m?m@’ﬂkL%WGLGJUWﬂ’J']N?J‘:]/ﬂWJﬁmWNé"M
JATYINEN mﬂ%ammzﬁgﬂamméwﬁ@Lﬁmﬁuwmm’ﬁmmz
LVOMNNNN I Ut anen mahisuasmiddawau i
wazuunlaiaes

Reading and understanding of research article in
microbiology, writing and summarizing of the main idea of
research and review articles in microbiology, oral presentation
and poster presentation in microbiology
0203 302 Fe0d 3(3-0-6)

Biostatistics

Lmaﬁ@ﬁugmmadmﬂ%ﬂﬁﬁﬁawaﬁmm LaYEnG
L%@mmulumﬁﬁﬁmﬁﬁmmmmmmmmmﬁ Fmaiusiu
Toyauasnmgndne miﬁizmmuazmiwmamw%wu@hmﬁa
I09U527NT miaanm_mmimaaqﬂﬁugmu,azmﬁLﬂiwzﬁ%’aaaﬁ
et maAensidagaiuunlssnmmyienziandniusuas
neneanaunduatnsy wnfesaimauladioyauasmavesoy
wuliBenmiwes mahieuadoyauszmsulanadayamasia
mﬂIﬂ‘ELLﬂiNWN@QNﬁ’AL@a%

Basic concepts of using descriptive and inferential
statistics for research in biology; probability distribution, data
collection and sampling, estimations and hypothesis testing for
population means, basic experimental designs and related
analyses, categorical data analyses, correlation and simple
linear regression, concepts of data transformation and
non-parametric tests, data presentation and interpretations from

statistical package analyses

0203 331 Angdias 3(2-2-5)
Mycology
Sowlovasmedn : 0203 231 atainen uag
0203 291 Ufjtiinagatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
ﬁmgmﬁwm I’ﬂiﬁﬂ%ﬂ ‘Wﬁ'l‘ﬁ LLazaqﬁﬂﬁmamamaé
M3ia3ay MSAURUG 15073 BUNLEATH LarmsInsuunTsIn
MNMI‘UENL%E]T mmﬁwﬁtymmL%aﬁmnmmwwﬁ MINBAT LS
amsNIIN A AETuSTRa e RN
Morphology, structure, function and composition
of cells, growth, reproduction, nutrition, metabolism and
classification of fungi, importance of fungi in medicine,
agriculture and industry, fungal relationship among living

organisms

0203 332 nenlada 3(2-2-5)
Virology
Goulavaenein : 0203 231 90%Inen uag
0203 201 WfjiAmegatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
RGN I@‘Nﬂ%ﬁ‘ﬁ%ﬁﬁu NI RN
ansha ramensiifiovasmsfielsn meitaselsnnde 3
Tukoafiinm uasnRduiusianafedelse
Characteristics, structure, taxonomy, replication of
virus including pathogenicity of viral infection, laboratory
diagnostic and immunity to viral infection
0203 333 auNININUINEULATIGY 3(2-2-5)

Systematic Bacteriology

donlozasmedn : 0203 231 9ad2Tnen uaz
0203 291 Ufjiineqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
L85 X Y S
nmmmmwﬂmLﬁﬁal,mﬂmmmqwﬁ MITAIIUN
maRgailondnuoilarmeieTe samvmanmsaed Tawminisyas
wuafisey
Isolation and purification, classification, identification

and nomenclature including the phylogeny of bacteria
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0203 334 szuuqmmuazmm‘ﬁmmgm 2(2-0-4)
fuqaainen
Quality System and Microbiological

Standard Criteria

donlezasmedn : 0203 231 9adaTnen uaz
0203 291 Ufjiiineqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory

wﬁﬂmiﬁﬂﬂmmmw%wmmmwLLasmmgm
Fee RN e nsinasouimeatiinen ssuUaIgHIS01702
uwag ISO15189 TSUUQM’]‘WLLaSﬂﬁ‘]ﬁﬁ?‘iﬂ’)']N‘ﬂaaﬂﬁ&lsﬂadm%ﬁ
ﬂ’7;Lﬁsrrﬂ”aﬁmga%’a'imﬂummgm 1S022000, GMP, GAP uag
HACCP

Principles of quality management and laboratory
standards for microbiological testing. Laboratory standards of
[SO17025 and ISO15189, Quality system and food safety
management related to microbiology in standards of
15022000, GMP, GAP and HACCP
0203 335 ngusELAzANALARaAEwINEIANN 2(2-0-4)

Law and Microbiological Safety

Fatlsdudnaramsdsznaininineenaas uaz
malilabenuessmnmsmnsdsniuituasms Waauradine bt
{Aialsa mmgmmiﬂisﬂaﬁfm%wﬁwmmﬂm%l,l,amﬁﬂaimmm
SmsHALRAwEkasns Waawristre ifalse et
wardnwaidosharasiesuluaynalsenaindwinenenans
wazmaluladmuauanTmsmsasqaurituasn s Wadwid
firalfiAelsn mssanluayae mavin [Elueynnauazmainaes,
lueyanalsznetAnininnmaniuazimeluladaigu s
nsdsEwRduasms dedwadine ifalse

Regulations regarding to profession of science and
control technology on microbial cultivation and the use of
pathogenic microorganisms, standard of the profession,
characters and forbidden of application for professional license,

license suspension and revocation, license withdrawal

0203 337 #35ANenYasqAUNE 3(3-0-6)
Microbial Physiology
: 0203 234 Fainflvasqdunid

: 0203 234 Microbial Biochemistry

donlzzasmein

Prerequisite

Trasswmnagadadwiduasmiiivaslaseie ms
deshulsznanTaaeed hduemsimsuanainuacluana g
marudsananwdieanzad msaey T TR - NEATEY
anmuesun neUsuiuasmsasuuadlasiedossiuimad
wunUaATswasAuvEingxes lnlnsnuazsmalsvaw meenuau
IILaATN

Structure of microbial cell and its function, synthesis
of cellular components, biosynthesis of micromolecules and
macromolecules, transportation in and out of microbial cells,
growth, response to stimulus and stress, adaptation and cellular
differentiation, metabolism of autotrophic and heterotrophic
microorganisms, metabolic control
0203 339 fnefinenvasqiurid 3(2-2-5)

Microbial Ecology

Weulegeenednn : 0203 231 98N wae
0203 291 WfjiiAnsgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
miﬂszmau,azmjmma;Sw%ﬂuf?ﬁl,mﬁam U§dnius
serhengueaunad didiudssheaunidiuumasede Taun
i §ofuazen Ummresiuaddeipintnathedl anmiud
DYENNIITHTIFUALHNINUIAS DNTUNII619°] ffinasianay
‘wmﬂwmameimmﬂﬁmﬁ’;mﬁmm@am‘%ﬁ LLﬁEL%ﬂﬁ@i‘l/mﬁ
fnnfnefinewesqdurizd
Distribution and groups of microorganisms in
environment, interaction between groups of microorganisms,
interactions between microorganisms and habitats including
plants, animals and humans, roles of microorganisms on
biogeochemical cycles, natural habitats and extreme
environments on biodiversity and biochemical process of
microorganisms, and techniques for study of the microbial

ecology
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0203 358 inaluladilunzasduvad 3(2-2-5)

Microbial Genome Technology

Soulawasmedn : 0203235 WugenanSaasyiuns
uaz 0203 293 Ui iAmeviugenans
2093huv3e

Prerequisite 1 0203 235 Genetics of

Microorganisms and
0203 293 Genetics of
Microorganisms Laboratory
o A o oa = A A ¢
waﬂmimmﬂuij,gaxﬂummagawm 29nlsvnay
I@ﬁﬂﬁ%ﬁ ﬂﬁLﬁmﬁm’;uImamsaam'ﬁammu MILNAIDDNLAENT
AILANMIUFAIDEN M wnsinsuieale nduumefiduauay
¢ a aa o A N v A a a ¢
21381 Q‘BmiQ@EﬁLLﬁJUﬁ]I%QJ MINLLUBNANNVDIEU MIONEH
a’ i a a k2 6
QI%N Waguimey ﬂ’J'lQJ@@i’JUEI@@EL%misLﬂﬂiLmiNa’ﬂ%\la% 1H
¥ a 6a a a6
?J@&I”a 1%ﬂﬁ’3L@SWE%QT%N‘HEN‘-QSW/I?EJ
Principle of microbial genes and genome,
composition, structure, replication, expression and regulations,
DNA and RNA sequencing and analysis, methods for annotating
genomes, characterizing functional genes, comparative
genomic analysis, key concepts in online software and data for
microbial genomic analysis
awva a a a6
0203 391 UfjiifimesEainenvasqfunid 1(0-3-0)

Microbial Physiology Laboratory

Gawlemedn ;0203 337 HBsinenzanadund
(@niFeundaainle)
Prerequisite : 0203 337 Microbial Physiology

or concurrence with 0203 337
Microbial Physiology
manaansiisanadasiuiiam lumeda 0203 337
W9INeesqAurig
Experiments concurrence with 0203 337 Microbial
Physiology
0203 392 HunwIMeatadnen 1 1(0-2-1)
Seminar in Microbiology 1
o va ¥ &K v v ad
ﬁﬁl,miﬂzlﬂﬂﬁmﬂﬂ&lﬂﬁﬂﬂﬁ'\@ﬂ]EW%LQJ L%%ﬁlu’lﬁﬂﬁ
v v tﬂ‘ ;ﬂlda av v a a =) v
@%ﬂ’ﬂL‘iaﬂ‘ﬂ@]WNVﬂH’ﬂ‘iﬁﬁ’mH“AWJ@WH?}QWNWEIT NNITEUAL
sene muhaEuathnidaiagyiimenis
Orientation of self study, information literacy

emphasizing topics in microbiology, oral presentation and report

0203 492 HunwIM9RaTIINen 2 1(0-2-1)

Seminar in Microbiology 2

doulyzasnedz : 0203 302 Suswimegadainen
1
Prerequisite : 0203 392 Seminar in

Microbiology 1
v o va . a o w
ﬂ'ﬁﬁﬂ@ LiEJ%EL‘W AMILEUD LazNIadUNeFITe
hanlamegataine
Training students in oral presentation and critical

discussion of a selected topic in the field of microbiology

2.3 3ruden IAanEenlsiioand 20 misefin dwsuide
FiEelulUsunssning vio 12mbefin dmsuiFareululsunss
sfadnm HdemasnidenGevatBassanaeAniden ol

1) GIUNS INYAT JANUNTI wasdauwandon
0203 345 3afaAnenMIaINg 3(2-2-5)

Food Microbiology

Lﬁaﬂwaaswﬂ%m : 0203 231 qaﬁaﬁ‘nm (114
0203 291 Yfjiifin19gatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
QAwYAE lueTs MInUBNLAURLSN BeftlsznaLYa
mwmazﬂaﬁwmmamwﬁﬁwa@‘amm‘%iymawﬁw%ﬁ nahie
20901 IUTEANG L%aﬁa‘[iﬂsl,‘%m%ﬁLLasﬁﬁﬂHmﬂﬂﬁ%W%Fj
Qawridida meamalensiqdwidluens snasgomnama
ATV ANNURRatLAs LU IUAMN
Microorganisms in food, preservation and storage,
food composition and factors affecting microbial growth, spoilage
of food, food-borne pathogens and microbial toxins, indicator
microorganisms, determination of microorganisms in food,
microbial standard of food, safety and quality assurance
0203 360 Qaﬁ’fmmmmmmwﬁnvﬁuﬂm 3(2-2-5)

Microbiology of Traditional Fermented Food

Gowleasmedn : 0203 231 9aTInen waz
0203 291 UfjTAn199aZaINen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
ﬂﬁﬁmmmmiwﬁﬂﬁuﬁmuwmmmaﬁm’%ﬂmwwﬁﬂ
27117 mimﬂﬂmmﬂ@si%t,%amnmswm@ mimﬂﬂﬁ’;mﬁwéa
ﬂismumimﬂﬂu,agaqmmmwmwwﬂﬂﬁuﬁm
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Types of traditional fermented food, roles of
microorganisms in food fermentation, traditional fermentation,
fermentation by starter culture, fermentation process and

traditional fermented food industry

0203 368 9ATIIMENVBIUNUAZNART BATIUN
Microbiology of Milk and Milk Products

3(2-2-5)

donlzzasmedn : 0203 231 9adaTnen uaz
0203 291 Ufjiimeqaainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
A A o € A A
Qauwsﬂuummmamm%w MIHUNY L HDIAN
Qawrisd msldadunadlunsnannanioniseioshe) ey
MITATIENVDIHUAHNAATIATUN LAYMIAILANAIMN
Microorganisms in milk and milk products,
microorganisms causing milk spoilage, use of microorganisms
for producing milk products, microbial standard of milk and
milk products and quality control
a o o o
0203 400 3a¥Anenasmsidaniie 3(2-2-5)

Microbiology of Waste Water Treatment

Geuluvaenegin ¢ 0203 231 9adainen uas
0203 201 WfjiAmegatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Ussnmaniide aunsdlwhids Tedefifinae
fanssnmasqdurdildlumaiiehide ssuuhierinds ms
Aasehilym mimuamL%WiwuﬁwﬁmﬁwLﬁﬂﬂaﬂmﬁ
UayAnSmn
Types of wastewater, microorganisms in wastewater,
factors affecting activity of microorganisms in wastewater
treatment, wastewater treatment systems, problem analysis and

effective control of wastewater treatments

0203 430 ANAUMNUAIBLATTINVS Lﬁﬂﬁﬂﬂa% 3(2-2-5)

Biodiversity and Biology of Local Mushroom

Gonlyzasmedz : 0203 231 9a893nen uae
0203 291 fjiiAnsgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
AT ETeNfaasi aynain 19aeEin
maadty uasihiefifnademaesysadfia mawnsuazdsslon]
anferiadin
Biodiversity of local mushroom, taxonomy, life cycle,
growth and factors affecting mushroom growth, cultivation of
indigenous mushroom and their benefits
0203 431 waluladvasdad 3(2-2-5)
Yeast Technology

Goulavesnedn : 0203 231 9adanen was
0203 291 UfjiiAN199aT2INeN
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Fonenansilad mademanema niadiauenaneiugiee
A € o € o o o & A ealy
LL@&HW?W@Q%Laﬂaﬁﬁm W%‘liqﬂiﬂdLLﬁﬁjﬁﬁ‘]Ji‘i.lﬁ?dﬁWElWWlﬁw Elﬁ(ﬂ‘ﬂi"ﬁ
Tugasvnasn naeAmindsduazmalulatnenan
Biology, classification, screening and selection,
identification of yeast, genetic improvements, industrial yeasts,

yeast products and production technology

0203 432 MsthdeasNaREmMenIw 3(2-2-5)
Bioremediation
Soulawasmedn @ 0203 231 9a%23nen uaz
0203 291 fjiiAnsgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
ANNEFY Uumuazna ingasqaunid lumsihtie
ananafEBwRsLaalurad melWladmmhieansuafiwmedinm
TuRaunedonuazgaamnIa
Significance, roles and mechanisms of
microorganisms in bioremediation of organic and inorganic
pollutants, bioremediation technology in environment and

industry
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0203 433 gaTanenmetawantan 3(2-2-5)

Environmental Microbiology

Goulevasnedn : 0203 231 9aTaInen waz
0203 291 UfjTAn199aT2INeN
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
A a YA a aAa X
@amssﬂum A% LLATDINET NANTINLLRSNANENAUL
LﬁadmﬂﬁﬂﬂiiN?Jm@ﬁWﬂ%Eﬂ%ﬁdLL’J@@EIQQJ miLLﬁ)/L‘?JLLﬁSﬂﬁWJUQN
A AddA 1 §va a Y A A€ & A
@auwimnaslmm@ﬂmmmawmmfsmﬂmamma@mmLﬂuww
Tudownndan
Microorganisms in water, soil and atmosphere,
activity and effect of microbial activity in the environment,
solution and control of microorganisms causing pollution and
bioremediation
0203 434 qaiﬁwmmemsmws 3(2-2-5)
Agricultural Microbiology

ﬁaﬂwaoswﬁm : 0203 231 16‘3’33‘4%1‘1 (114
0203 291 Yfjiifin19gatiainen
Prerequisite 1 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
duraddasAunsaiydulnresinusydad qfundd
firalanlufimuavdn’ maLszend dauradodislunimems
i3 it mavitemain meldlueadlsmuarqauvideislulasan
mslfqauvivinuassNowIdEn uazmsmuaalaediin
Animals and plants growth promoting microorganisms,
microbial pathogens of plants and animals, application of
microorganisms in agriculture, such as, composting, utilization
of mycorrhiza and nitrogen fixing inoculants, microbial
ensilaging and feed additives, and biocontrol
0203 435 9a%ANEIMIPATNNTIN 3(2-2-5)
Industrial Microbiology
: 0203 337 #35INenvasqAuY3s
: 0203 337 Microbial Physiology

doulavasein
Prerequisite
qhuvisd Lﬁamiqmmwmiu winmadiaianuasm iy
aneniug nssuaunaehs o) lumswaananiasiganiuacnfugd
aNfanTINYaREWa Fiolssfafine welssrmuduun
Microorganisms for industry, principle of selection
and preservation of cultures, primary and secondary metabolites
production process from microbial activities in laboratory and

pilot scales

0203 438 msmuAalagdais 3(2-2-5)
Biocontrol
Sowluvasmedn : 0203 231 athinen uag
0203 291 Ufjtiinagatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Marinena U Ussamsasmsmuaulagdiis 3
vanlumsenueulasiitdedussdediinaasnseueulagdiis
ApuENTTAYesT o nwAAuarMIUSTEnd 4
Definition, concept, types of biocontrol, main
approaches to biocontrol, advantages and limitations of
biocontrol, properties of microbial products, production and

applications

2) 9adainenily
0203 346 qAwviadnalsmanyd 3(2-25)

Human Pathogenic Microorganisms

L‘iauimmaas1ﬂim1 : 0203 231 aqa‘iﬁwm 15 H
0203 201 WfjiAnegatiadinen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
ey Muach¥analsa lseuasnalnmsfiode
mMIneUaUasaNsRnliarasIMeNysdLas sIsiiTanalse
v 1
ygnudh i lusheme
Bacterial, fungal and viral pathogens, disease and
pathogenesis, human responses to pathogens and pathogen

invasion strategies

0203 349 waAGludiadn 3(2-2-5)
Actinomycetes
Sowluwasmedn : 0203 231 athinen uag
0203 291 Ufjtiin1sgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
dfugiinen d35Iven Wugnasa eynsiom dnefinen
LLﬁEﬂﬁﬂﬁBﬂﬂ@ﬂ%ﬁ?%LﬁWi qsﬂmwniimmwﬁ LLE‘IW\NmiLLW‘WEIK
Morphology, physiology, genetics, taxonomy,
ecology and their applications in agriculture, food industry

and medicine
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0203 355 qafhAnenduMIEIIAANATIDIMEY  3(2-2-5)

Microbiology of Sanitation and Public Health

donlevasmedn : 0203 231 9adaTnen uaz
0203 291 fjiiinesqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory

P
AfaA A v

Mﬁﬂmi fyﬂwﬁmaimml,mzm‘mmﬁm a;ﬁwimm [PNIAN
JLNAIVIEN miﬂmﬁmmmsmuqm

Principles of plant sanitation and public health,
involved microorganisms, epidemiology, prevention and control
0203 356 3adaAnenaINY 3(2-2-5)

Plant Microbiology

ﬁau‘lﬂmaesw%m : 0203 231 Qa‘i‘ﬁ‘ﬂﬂ'\ 15 H
0203 201 WfjiAmegatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory

a

sgaw‘%éﬁag'mﬁwuﬁ% sufseulalyi sz fommn
iz ewdiussmieqdursduasiie qRuniddasiamsadiny
Gulsasiie nalnmassuasmedaslunmdadiumaasydivla
vasfirlneqiurid Pauridnelaafimuasna infivliimfAelan
Microorganismsliving on plant including endophytes
and plant rhizosphere, relationship between plant and
microorganisms, plant growth promoting microorganisms,
direct and indirect mechanisms to enhance plant growth by

microorganisms, plant-pathogenic microorganisms and

mechanisms that cause plant diseases

0203 359 nenilsda 3(2-2-5)
Parasitology
Sawluvasmedn : 0203 231 aafhainen uag
0203 291 fjiiinaqatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
UsBaiwutos nszuaumamuMUeATN mIfuiuiuas
Aa A Ao va o o & | N
’Nﬂ?ﬁ’m‘ﬂadﬂiﬁ@ﬂ%ﬂ%Lﬂ@Iﬁ'ﬂsl‘l/L@% ANNFNNUDTTEAINUIFANY
Agnendy matlasfuuasmaenunn meamaifiasiy e fildns
Common parasites, metabolism, reproduction
and life cycle of human parasites, host-parasite relationships,

prevention and control, laboratory diagnosis

0203 402 tawlasianyduvdd 3(2-2:5)
Microbial Enzymes
: 0203 234 Faiafluasqfurid

: 0203 234 Microbial

anluvassedan
Prerequisite
Biochemistry
| 6A A A a6 A '
ﬂ@&l”ﬂﬂdLa%‘lﬁﬁN‘l’lNa@I@Hﬂanﬂiﬁ NNIEVANIEFNGD
miﬂ%m@ﬂsﬁ%m@ﬁm%é ﬂﬁﬂ’JUQQJm?ﬁ%ﬂ NIEUIwMIUan
] 6 an o oy a Laa 2 ¢
ﬂaamau‘l&m ADMIANG LLaEmTﬂ'ﬂ,‘MUiﬁ%ﬁ ’]ﬁﬂﬁ@?ﬂ@%‘lﬁ&l 13}
v 6 a a v '
ﬂmhwqﬂ@ﬂmaﬂsﬁmma;auwiﬂumum ﬂ
Groups of microbial enzymes, optimization of
microbial enzyme production, control of production, process of
excretion, extraction and purification, immobilization of enzymes
and potential application of microbial enzymes
0203 403 qafInediasedt 3(2-2-5)

Microbiological Assay

Gauvlwamzﬁm : 0203 231 Qa‘f!‘ﬁ‘(l&l‘l [1H
0203 201 fjiiAnmegatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
M3ldaunid lunisasradienzy ludsgmnin
waziFaSinnwasinseng o) wu nsnesdly Sanfin asfiue
snananeiug ssfi wazansrionse
Using of microorganisms for qualitative and
quantitative analyses of substances such as amino acids,
vitamins, antibiotics, mutagens, toxins and carcinogens
0203 410 98Ty 3(2-2-5)

Diagnostic Microbiology

Sowluvasmedn : 0203 333 AUNTNITINING
uuafiEe 0203 331 Anenwian
waz 0203 332 3nenlada

Prerequisite : 0203 333 Systematic

Bacteriology, 0203 331 Mycology
and 0203 332 Virology
winms 33ms wazawnsf i lumsueniensiuasia
Sumneinres weiide 1h¥s 51 Use Aldnandsseeamens
upnel
Principles, methods and media for isolation and
identification of bacteria, virus, fungi and parasite from clinical

specimens
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0203 439 Jndu 2(2-0-4)
Vaccines
Soulawasmedn : 0203 231 adidnen uae
0203 236 ANeNRANTH
Prerequisite : 0203 231 Microbiology and

0203 236 Immunology
SEUUﬂﬁﬁNﬁ% maémmfﬁw ﬂﬂ‘lﬂ"ﬂadLaWLW@ma%

LT
v A v a

fl-ed ’m%uﬁﬂimu mamauavesduyulnayfuasi-mad ms
WARTATUINITAR LaEHANATIA BT e MINTLGUILUY
pRduuleeiadu mslfuammanasdied

The immune system, memory cells, mechanisms of
effector T-cells, vaccines stimulate immunoglobulin and T-cell
responses, production of cells-based and cells-associated
vaccines, vaccine immunization, application and trials of
vaccines

a

0203 457 LiaLwéaﬁ'amwu.azmﬁﬁmsﬁmnqﬁumzl‘ 3(2-2-5)
Biofuels and Chemicals from Microorganisms
: 0203 234 Faindluasqfiunid

: 0203 234 Microbial

doulavasmedn
Prerequisite
Biochemistry

FomAdammuanadfoniinaelnqiuwid auwad
fifuuvaanda SagAu nasuaunERaaLAEnIELAUM LA
NAKAG

Biofuels and chemicals produced by microorganisms,
microbial sources, substrates, production process and product

recovery

0203 458 Faansanene 2(1-2-3)
Bioinformatics
Sowlwesmedn : 0203 234 Faafinesaduns
Prerequisite : 0203 234 Microbial

Biochemistry

mﬂﬂﬂﬂmimamﬂama% AIFUNE LLaSEWWiIJaN”ﬁGL‘%
e emsiaiuwsasiiiue en5bwe lassstuaswihfive st
uaelilsdiu ensdniusiETannmslusziuluans uasmatseend
1%

Using a computer based programs, information and
databases for sequence analysis of DNA and RNA, structure and
function of genes and proteins, evolutionary relationships at the

molecular level and applications

0203 459 MmsivSnITERUTRRUN3S 2(1-2:3)

Microbial Culture Preservation

denluzasneda : 0203 231 398anen uae
0203 201 WfjiiAnagatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology
Laboratory

vaNUAAT MRS ENegRuYE msdanisszuy
wsmaITUTM s ayaasdaiuwadniiusnn dervuants
AsauATaMAEMadaud B duad wiatuaasguiiiy
NS AuraETuamlEms

Principles and methods of microbial strains
preservation, system management and collective information of
preserved microbial strains, requirements for occupancy and
transportation of microorganisms, network of microbial culture
collections and services
0203 496 qRuvAdRugAtleygviasin 2(2-0-9)
Microorganisms and Local Wisdom
Sowlowassedn : 0203 231 98%93nen
Prerequisite 1 0203 231 Microbiology

Qruradnsui gty aduludumaines
013 AIndon waLmIuNn myenzwazaiUNenRilgn
Fostuloeldamadinadaine wumednndumusayms
DONMOFUIN

Microorganisms related to local wisdom in agriculture,
food, environment and health, analysis and discussion on local
wisdom using microbiological knowledge, self study and field
work required
0203 497 Hilsznauns 2(2-0-9)

Entrepreneurship

v%ugwummsémﬁmawﬁLﬁu‘qﬁﬁﬂujﬂuzﬁﬂixﬂmmi
MINRUHUTING MIUNEIEUTI L‘Eufil,mx@amﬁa MR
Ut AR searBnm MENMIDNUUUNAR M LALTIY M
inadu mamana madhisualne wasmslamon

The basics of starting and running a business as an
entrepreneur, business plan development, finding of funding
sources, loans and interest, effective accounting system
development, principles of product design and packaging,

marketing, consumer reach and advertising
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2.4 Smlszdumsaiise
0203 399 lassemiiameqataing 1 1(0-2-1)
Senior Project in Microbiology 1
madueh maiheuedn s naseuaemmesedisy
YNIRRTFINEN maslﬁmi@Ltamaqmmiﬁﬁﬂ%mﬂmamﬁﬁa
Literature review, research proposal and
experimental performing on microbiological subjects under
supervision
0203 499 lasssuiiamegadaing 2 2(0-4-2)

Senior Project in Microbiology 2

Gewlevassiedm ;0203 399 Tassauiiioms
aafhainen 1
Prerequisite : 0203 399 Senior Project in

Microbiology 1
T I e VaRatTer| L avtae wnasiafiLsygn
a = LA ¢
G g N1 oy B A ol
Research and presentation of research work to the
Department Committee, writing up actual report and final report

submission

3. wnensinysssumsalaniadnn TaallsunsnfiGen
311 0203 495 MIANNU T 2 whefie wachiFelUsunssamia
fnw Bewdan 0203 395 MIwSNANINSRNENRAFNW 1w 1
mhefie wag 0199 499 anfiadne S 9 wihefa
0203 395 MSIESHAANNNSANEURARNM 1(0-2-1)

Cooperative Education Preparation

#ANMS WHAALAZNITLIUMSasEniafnem ey
Farleduifiedas @amiﬁugmmmmﬁ@hﬂﬁﬁﬂmamaﬁw
mmiﬁﬁu@ﬂmﬁﬂﬁﬁ fommaReanIua Eane NS M3Wen
YARNAN szuumiu‘%ﬁmsqmmwhﬂmuﬁimaumﬁ matan1T
TR MU

Principles, concepts and processes of cooperative
education, related rules and regulation, basic knowledge and
techniques in job application, basic knowledge and techniques
in working, communication and human relations, personality
development, quality management system in workplace,

presentation techniques and report writing

0203 495 MBI 2(0-4-2)
Student Practicum
MRRNIIMENATINT R INTWNMIENTIRa TN Wia
9e8Anendsznd lumisaunsms SgismAanioensu
Fwnan lsifpend 150 s
The practicum aims at gaining professional
experience on microbiology or applied microbiology in
government sectors, state enterprises or private companies not
less than 150 hours
0199 499 adufiafn 9(0-40-0)
Cooperative Education
Soulavasmedn ém%uﬁﬁmmmagaiﬁﬂm%uﬂ 4
famedondiusnuds
laiiaendr 6 man1sdnwn
wiafmbeRnaean laiiaandy
100 weAa
Prerequisite : The fourth-year Microbiology
student or cumulative credit
more than 100
matftifnulusoudsenaumsatiedszuy lasana
sandloserhaminndutusassnaums Wewannigels
mm%;mﬁmﬂml,azﬁﬂwﬁLﬁm%aqﬁumsﬁmﬂuammﬂsxﬂau
ms Mawaewmad g umsAnaehadiussun madane mdindu
Ta maeeawinuglunsiinnsiuaemalssiumuamadainiszes
AT NAUMILAYANALTINY
A systematic provision of work-based learning in the
work place for students with the cooperation between the
university and the work places to allow the students to develop
both academic and work-related skills in the work place. This
procedure will help the students in self-development in terms of
systemic thinking, observation, decision making, analytical and
evaluation skills. Also it will result in high quality graduates who
are most suitable for work places and the labor market
4. vanedrdenidd laiaendn 6 wiaefia
Tdenzuulunedndu q Adeseuluaminende
Suaulsiaand 6 miefa
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512391

1 ngumm 10 wwIEia
1.1 NFaMIDINgI 6 wienia
0031 001 miﬂu‘wmmma"qmw 2(1-2-3)

Twfialsednriu
Daily English Conversation?2
0031 002 mmé’mqmﬁamiﬁlami 2(1-2-3)
Communicative English
0031 003 ma:né’mamﬁamma{mwa 2(1-2-3)
AREY
English for Specific Purposes
12 amnlnguazmniu 9 4 wkenia
0031004 mnlnaiensdessdanms 2(2-0-4)

Thai for Academic Communication
0031 005 m'i:ﬂ%mﬁamiﬁamiﬁaqu‘w’%amw 2(2-0-4)

Thai for Aesthetic Communication

0031 006 MHMALTWTITNDUTEN 2(2-0-4)
ASEAN Languages and Cultures
mjuuvgwﬂ“lam%uazﬁmum'sm% 6 WuIENA
0032 001 wwﬁﬁumiaﬁiimmzmﬁm 2(2-0-4)
Man, Civilization and Religions

0032002 NOVNELALATLUITTH 2(2-0-4)
Laws and Morality

0032003 falsAdne 2(2-0-4)
Art Appreciation

0032004 eandusyduarmaitens 2(2-0-4)
Humanity and Learning

0032 005 ﬂ%ﬁﬁ@mmﬂmﬁﬁawmﬁm 2(2-0-4)

Philosophy of Sufficiency Economy

6 WiwIEAa
2(2-0-4)

mju%ﬂmma@\‘guazﬂnimmﬂm%

0033001 wwiReMAnenenansuazsrgn
Concepts of Science and Philosophy

0033002 Anenenamsuasinalulad 2(2-0-4)

Tudsnulamatat

Science and Technology in

Globalized Society

0033003 niwennsnTINTFUAsnNTeaN 2(2-0-4)
Vinatin

Natural Resources and Local Wisdoms

0033004 winluladanssume 2(2-0-4)

Information Technology
0033005 MILszgndemaemansuazana  2(2-0-4)

Tutiedseiriu

Applications of Mathematics

and Statistics in Daily Life
NRAINNANESFLAWLAL AW 4 wheha
0034 001 MIQUAFUMNLYAAAUALLHNTY 2(2-0-4)

Personal and Community

Health Care
0034002 nsLAlneflanmnmdin 2(2-0-4)

Consumption for Life Quality
0034 003 mmzwﬁmﬁmﬁqwmmﬁ:a 2(2-0-4)

FDATIWTR

Drug and Health Products for

life quality
0034 004 miaaﬂﬁwﬁammﬁ:aqmmw 2(1-2-3)

Exercise for Health
naasueNEas 2 yiefia
0035 001 mﬁqméﬂgmwﬁqsqmu 2(1-2-3)

One Program One Community
najuﬁmﬁamﬁmﬁu 2 mbehia
0036 001 mwmm&ﬁ:amiéaaﬁ 2(1-2-3)

Korean for Communication
0036 002 mamﬁ'ﬂw,ﬂ:amséaaﬁ 2(1-2-3)

Japanese for communication
0036 003 mwﬁmﬂ:amiéaaﬁ 2(1-2-3)

Chinese for Communication
0036 004 mmul%maﬁamiﬁaaﬁ 2(1-2-3)

French for Communication
0036 005 gﬁma@%ﬁmmmmﬂaﬂ 2(2-0-4)

Geography and Global Issues
0036 006 NI 2(1-2-3)

Leadership
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0036 007

0036 008

0036 009

0036 010

0036 011

0036 012

0036 013

0036 014

0036 015

0036 016

WAnITHaTMITn 2(2-0-4)

Asznaums bl

Innovation and New Entrepreneurship
saBieweL i 2(1-2-3)
Meditation for Life Progress

wiAnfae I gamndiSa 2(1-3-2)
Mind Power for Successful Wisdom
Alssiumsiiulan 2(1-3-2)
Vipassana and World Awareness
WNDENANTUNA 1995361 2(2-0-4)
Buddhism and Living
m‘mmml,ﬂ:amiéaaﬁ 2(1-2-3)

Khmer for Communication
mmwahl,ﬁ:amiﬁaaﬁ 2(1-2-3)
Myanmar for Communication
mmmm‘ﬁ‘amiﬁami 2(1-2-3)
Laos for Communication
mw’ia@mmﬁamiéami 2(1-2-3)
Vietnamese for Communication
mmﬁarmm%mm%am 2(1-2-3)
anamdan lumatsenavain

English for Career Preparation
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A125LNASIIM
1. NgNAM
1.1 AgNANNBINGY
0031 001 MFHEUNWINLIBINGLW 2(1-2-3)
ludindszarin
Daily English Conversation
vinweniauaznyalagldednmiuasdman
Fimsnsasuiansdesslndinss i nidissansmm
Listening and speaking skills using practical
English vocabulary and expressions for effective daily-life
communication
0031 002 mmé’anqmﬁamiéami 2(1-2-3)
Communicative English
misl,%mm5@ﬂamﬁlamsﬁlamﬂuﬁwmq
SN ) wiaemen lumsdemsuasmsldedniimansas
English usage for communication in various
social context; communication functions of language and
appropriate vocabulary use

n-8

0031 003 mmé’anqmﬁamwﬂwmu 2(1-2-3)
WIZA
English for Specific Purposes
ﬁﬂmm{lﬁmma”aﬂqmﬁamiﬁamiL%@'“rmmi
wasmavhenadn e lenaasiannzens
Skills in using English for academic
communication and comprehension in a specific field

of study

12 mwlnewazmuian 9
0031 004 i IneiRemsdemnsidsinms 2(2-0-4)
Thai for Academic Communication
SnEnsrRINMIBATMS Ynwems Mmn e
Lﬁaimq‘ﬂizmﬁmﬁmmﬂw’%mwmﬁ@@mLﬁamsﬁaﬁﬁaﬂm
L‘wmzﬂml,mzﬁﬂizﬁw%wasl,ﬂaﬂqﬂﬁa’»gﬁu
Characteristics of academic language, skills
in using Thai for academic purposes in various social

context for appropriate and effective communication at

present age

0031 005 masn‘lmuﬁamsﬁlami 2(2-0-4)

Fogunaam

Thai for Aesthetic Communication

mm‘wmmasmwﬁwﬁmﬁﬂaaqm%amw
QuRETNIMI NIRRT AAs A B TA
ANNINH LL%’DWNW’%’]‘EMTﬂ’]']NGTNWNﬂ’WE’]%G%JE]EJLlfh I3
Zoenses ArmmitiiuasnssidBssssseiiie nes
WinFatsnm alwiend efles wasndsuwiemn

Meaning and significance of aesthetics,
language aesthetics, strategies for creating and
communicating aesthetic language, ways to examine
language aesthetic both in poems and creative writing to
see language art, concepts, values, and power of language

0031 006 nmmaz%musssuau%am 2(2-0-4)

ASEAN Languages and Cultures

ﬂ’J’lNiLLﬁﬁjﬂ’]’lNL‘?J"ﬂ?]L;;H’JﬁUﬂWH’]LLﬁﬁﬁJ/@NWﬁii?J
E]’]L%EJ% mm‘mmﬂ‘mmasﬂaqmmslmajwszmﬂmLﬁ?au ANy
SRR EIANNAR AT udnsEens TN
FITUNTIN LL’QSG’ML@ Hib

Knowledge and understanding of ASEAN
languages and cultures, diversity of languages in ASEAN
countries, shared and unique characteristics of ideas and

values expressed through language, literature, and writing

2. naNaywedasuaciInNETns
0032 001 N%ﬁ'g‘lﬁﬂm‘iﬂﬁ‘i‘iuuazﬁ’]ﬁ%’l 2(2-0-4)
Man, Civilization and Religions
syINTIAvRINymduazIaN Wawmsuas
anuduiusrasayee lun1ssasuLALTAUsITNG1S
Tulifimedenn Useifenans Samusssw tesegha maias
e SvBuazenaw *7;53ma@iaLLmﬁmLLmﬁﬁﬂ@mwwﬁ
IRERAGE
Nature of human and society, development
and relationships of mankind in various civilizations and
cultures on perspective of social, history, culture, economy,
politics, beliefs, doctrines, and religions affecting belief,

concepts and practices of human and society

HangnsMSANWIS:AUUSTYYINS UNsAnp 2562 UMONENAgUMaSAIY



0032 002 ﬂaﬂﬂ’]&lLLﬁzﬂ%ﬂﬁ‘i‘iN 2(2-0-4)
Laws and Morality
mmilﬁ'mﬁmg‘wmﬂumadmmﬂuﬁmu

anudunaosuarunmmiindnusznsylnenslé

Wapa Nenmsvasmsfe dingua suuuLesns Hingua

Wms i mguamadsaan Mﬁﬂﬂ%&lﬁiiwﬁﬁﬁﬁmﬁaﬁﬂ%

WD éﬁmmzﬁaﬂw
Knowledge of Law for living in society,

citizenship, role and responsibility, democratic principle,

reasoning, development of reasoning thought, formats of
reasoning, ways of philosophical reasoning, important
morality for understanding oneself, others, and society
0032 003 Ralz3in 2(2-0-4)
Art Appreciation
qm%amam%mwm%@m@mwmmLLastﬂ'w

20957308 NuEFFTIamMsdaly feudal nsazes

fatemsusns NuFaLiannITN @%(ﬂ% ﬁﬂ‘]&mg@]%@l%ﬁﬁ%ﬁ']%

aumngsLlsTneFuu uasausiayuanasdonles

MU
Aesthetics, appreciation of beauty and value

of nature, creative art, visual art, drama, performancing art,

handicrafts, music, folk music, ASEAN and Western music,
aesthetic connections
0032 004 AnsndusnuduazmsiFens 2(2-0-4)
Humanity and Learning
sysumAresnediumsSeus magslauay
wofinssamesaed nsvLaumMsAaaiiyandnem guriesumn
miﬁwmamﬂ:aﬁwmamww%ﬁm ﬂm%au%ﬁamimﬁammm
amasnnmelu mafauuuesi IS Fsenasilnal
Nature of human and learning, motivation
and human behavior, contemplative educational processes,
dialogue, mind development for quality of life, learning
paradigms for emphasizing inner self development,

holistic paradigms, self-adaptation to modern society

0032 005 U3TRTasLATIgRaNaLNLS 2(2-0-4)
Philosophy of Sufficiency Economy

wisn s ifwstuvaNdanssdaginima

A 13

79 MEGINILNUALAINMTNTING “7;3“ ANNANULLRS
vinmaesLSranvadsugianaiiies meteshvanySmn
gagwiswgianauiosllElunesmfingin invasmaugln
WissgaasTUAMANaRes UTneasesugianaiiies
fumaiasnosiuuasmananidedu

Biography of His Majesty King Bhumibol
Adulyadej, king’s wisdom and work principles, origin,
meaning, and principle of the philosophy of sufficiency
economy, applications in daily activities, new theory of
agriculture, economics and Sufficiency, philosophy of
sufficiency economy for community development and

sustainable development

3. nauanenendasuacaTiadsas
0033 001 wwiAameinenenansiudSagn  2(2-0-4)
Concepts of Sciences and Philosophy
13TUNAVRILSIY 3TN FVRAINENFNFAS
mmLmﬂm'wism'mﬁ%ﬁﬁmwﬁu%mmam%umﬁ@‘ﬁ@m
mPAnensns mavassndumAaiuguminenenaas
Tumsensdia
Nature of philosophy, nature of science;
difference between philosophy and science; Basic idea in
science; application of basic scientific idea for living
0033 002 Fnenenamsuazinalulad 2(2-0-9)
lugsnalamiaiont
Science and Technology in
Globalized Society
ANNAINTEIMInemans wazmalulad
TudsanlamAsart unumaadinenenaes wasnalulatia
AANINTIR ms’imeﬁuasﬁamesﬁ%;ﬂaﬂnaﬁmﬂﬁ'a
ﬂﬂiﬂizqﬂ@ﬂ%ﬂawﬁwwﬁwmmamiﬁaﬂﬁéuﬁﬁ%
Advanced of science and technology in
globalized society, role of science and technology in life
quality, analysis and synthesis of information and news

from media, applications of scientific knowledge for living
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0033 003 nSWeNIBIINMAUALNTYY  2(2-0-4)
Tiashin
Natural Resources and Local Wisdoms
w%fwmﬂiﬁﬁwm@mzémm@5@34 ANNANNANEY
medanmuarnsldUselemd sane mawasuuyas
anmnpieme mimﬁﬂﬁw%wmmﬁﬁwm@LLaséquﬁaN
gﬁﬂmmwﬁaaﬁmmsmmimmﬁu'iwmma@%uauwﬂﬂaﬁ
Natural resources and environment,
biodiversity and utilization, pollution, climate change,
conservation of natural resource and environment, local
wisdom and integration with science and technology
0033 004 wAluladasawne 2(2-0-4)
Information Technology
wmaluladasauwne dadfife malulad
piensamneuazm e lg mﬂ%ﬂﬂﬂmmﬂisqﬂﬁﬁﬁwLflu@ia
MIUFLRNM Saane MIRLAUETaINe M3 N Taume
WWNﬂQWN’]EJLLﬁ%’%%EJ‘ﬁiiN
Information technology, multimedia, geoin-
formatics system technology and applications, use of
essential computer software, information, information
retrieval, information usage conforming to laws and ethics
0033 005 MsussenaesiamaasuAzata  2(2-0-4)
ludindsedrin
Applications of Mathematics
and Statistics in Daily Life
sTNTIRvRsRminmans AdlnenaaTlszeng
Dosduludimszariu AflAFNEATMIgINaUAENTSEY Mth
iwuadosameatiauazmarh ¥ lumsdnduls
Nature of mathematics, elementary application
of mathematics in daily life, mathematics in business
and finance, statistical data presentation and statistical

data for decision-making

4. nRaIngEnEEsFIATWLASIUIWINTS
0034 001 MIFQHAFUMWYAAALASLNLY 2(2-0-4)

Personal and Community Health Care

ﬂ’NN‘WN’]HLLﬁ%ﬂ’NNﬁWﬁ@%EGEﬂﬂWW aTeE]
ﬁ'my@@a mi@uLLﬁﬁTﬂWWiSﬁUﬂiaUﬂ%’JLLﬂ%"q&Isﬁ% MIGLA
guammenash Agenmmedenlugueu Taduidyid
HAGDFUN I LGN WA MIMIWe Msauasuazlasiu
Iﬁﬂ miLﬂ%&Jﬁ%’Nﬁﬂﬂ?W MINUNUBATILAT?

Meaning and significance of health, personal
hygein, family and community healthcare, body and
mind health care, alternative health style in community,
major factors effecting health, sex education, sexual
development, disease control and prevention, health
promotion, family planning

0034 002 mar3lnauiagasnwite 2(2-0-4)

Consumption for Life Quality

ﬂ']’i‘iJ%IﬂﬂLLagﬂ’]’Jﬂﬂ"ﬁWWﬁﬁa mﬁmwsﬁ
wazmatlszifuguenlunsuslneuazgaemelnanms
pmsa e TaunII MsamsranseuiAeadasiiy
matslan fnsaasislne nIMAnEMAE RS aTy
maduasasEslng

Consumption and good nutrition, analysis
and evaluation of consumption and nutritional value, cross
cultural food, management of consumerism effects,
consumer rights, laws, and organizations for consumer
protection

0034 003 muazwﬁmﬁmm‘qmmwﬁa 2(2-0-4)

AMINTIR

Drug and Health Products for life quality

ANAMINEYRIEN enandlayLssintim M N
athalaonsiy AEMINELaZANNETT IBINRR T HIN W
mslulselomiannaninmigunm

Meaning of drug, common home drugs,
safety drug use, meaning and significance of health

products, utilization of health products
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0034 004 nﬁaanﬁwéﬁamﬂlﬁaqmmw 2(1-2-3)
Exercise for Health
wénmmasmméwﬁtyma@a;mmwLLaz

FHITDNINNIINE mﬁmiﬁaw’fwmmsaaﬂﬁwﬁqma

mi@aﬂﬁ']ﬁdﬂ’]ﬂLLﬂgmiLﬁI%ﬁWTL‘ﬁaEﬁm’]W MIIILbANVELRS

madssifiunamsaanimaenmy miﬂ@nﬁuwm@ﬁ@@'a
mseanmdime laaidansanmasmeviSeriniv 1 Ussian
Concepts and importance of health and
physical fitness, basic principles of exercise, exercise
and sports for health promotion, exercise planning and

evaluation, promoting positive attitude towards exercise,

select a form of exercise to do and a sport to play

5. NANEMAEAS
0035 001 wilswdngorsudiegans 2(1-2-3)

One Program One Community

PSann Fdevient Sndnual uasiondnunizes
M§ﬂ§<§]§ A UATNWIINENNY ﬂ’l']NMN']EILLa%ﬂ’]TNE%’]ﬁIMJB@
mafuiifersedonn enaidugih madeudssmaiaian
Ean LwﬂﬁﬂLL@&L@%@@i@ﬂﬁﬁWﬁM%@Emﬁdfam'w
MILIMIITMTUAYNTU

Philosophy, vision, and identity of curriculum,
faculty and university, meaning and important of community
supporter, leadership, collaborative learning for community
development, techniques and tools of participatory

community learning, academic service to the community

6. nawirndaniiiu
0036 001 mmuMuBRaMsaasns 2(1-2-3)
Korean for Communication
femy drmnuazunaunnfldyaslu
Fadseiiuianadomanruninaduiugn Goud
’“wauﬁﬁml,azﬂiuwﬂﬁéwﬁzy
Korean vocabulary, expressions, conversations

often used in daily life for basic communication,

learning of culture and magnificent customs

0036 002 mmsﬁla!utﬁlamsﬁ'ams 2(1-2-3)
Japanese for communication
e ﬁwmuu,awwﬁmmmw@lﬂuﬁﬁ1Lﬂu
eL%ﬂ’]i@i’ﬁd%%@]ﬂiSﬁﬁ/% ’i’lwﬁﬁﬁmﬂﬁwuﬁiiwLLa%ﬂi%LWﬁﬁ
Aentes
Japanese Vocabulary, expressions and
conversation necessary in daily life, including studies on
culture and magnificent customs
0036 003 mvﬁmﬁamsﬁlams 2(1-2-3)
Chinese for Communication
T v s Smslaud Wi
WYY §TY ’;imqﬂm‘mm?m (N5 Pinyin) Lﬁwﬁ@wmaa
SNWIAU MITNME M3uhdn 1n3agN& 1wk Maven
nan HeaBennsian3en snmiliinende daushs ) 209
TIMe
General characteristics of Chinese; Roman
alphabets used to transcribe sounds of Chinese consonants,
vowels and tones (Pinyin), basic lines of Chinese alphabets,
greetings, introducing, counting, time, classroom activity,
studying, places in university, various parts of body
0036 004 ﬂ'\i?’lfo]%l'\?tﬁﬁtﬁﬂﬂ'ligam‘i 2(1-2-3)
French for Communication
fénet Taseasrslennsel mafls maye
ﬂﬁm%LLa%ﬂ’ﬁ@ﬂ%ﬂ’]H’]N%’OLﬂﬂLﬁam’igaﬁ’]ﬂ%%a@lﬂizﬁ’ﬁ%
Listening, speaking, reading, and writing
for daily life communication
0036 005 giiendasHusaumMsailan 2(2-0-4)
Geography and Global Issues
LLmﬁ@m@gﬁﬂnﬁm’%@mﬁmmxﬁmuﬁ IS
ﬁLﬁaq%a@ﬁugﬁﬂwﬁmﬂaﬂ eSSz fenaas i
anmmssilandmuesugia Ssen Mg maviaadien
Concepts of geography related to spatial
characteristics, locations related to world geography,
relationship between geography and global economic,

social, political and tourism issues
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0036 006 ALK 2(1-2:3)
Leadership
maWanyeanN W ensdudih S
ﬁm"ﬁ@lﬁﬁﬁﬂigﬁd@i ﬂ'ﬁL@]‘%HNWQWNW%BNEL%TH?WDNWW;TTWNS
Tumsvhemudiudia nmsBauiannmsvilassms msnsuws
ﬂ’ﬁ@ﬂ%‘*ﬁa Lﬂ%ai@i\ﬁm’i MIIEU LL’GB’].J?&LQ%NGI@NW]?
Personality development, leadership, career
preparation, team-working skill, project-based learning,
planning, project proposal writing, presentation, and
project evaluation
0036 007 u’a’mns‘suttaznmﬂu 2(2-0-4)
Fsznaums sl
Innovation and New Entrepreneurship
WIANTINUALITE 96399 g Riasseessn
AuanpmzraInaduddsznaums nasuaunsyasiiin
WNANNARA LL%’JI‘IXN LLﬂSIE]mﬁGL%miﬁ’l‘Eﬁﬁ’ﬂ ﬂ']iLUéEM"\ﬂﬂ
wnfe A urEeLsms Maduuuwmgata madnm
il Saadessns madudlsneumafitsaunadisa
Innovation and creativity, creative economy,
characteristics of entrepreneurship, Evaluation process,
concept, trend and opportunity in business, Change the
ideal concept to product or service, business plan writing,
project feasibility, successful entrepreneurship
0036 008 FTELHERBIWITIA 2(1-2-3)
Meditation for Life Progress
f?ﬁﬁmimmiuwL%Nﬁmaamiﬁwﬁm%
9esEaIATRIMIYENTD M udSenunuasRanden
19 o) FoUTRuarMITNaY0INTLENTIN ANBILLEaL
§a18 s
Aspects to know at the beginning of
meditation (Samathi), aim of meditation, meditation in
various body-positions and environments, procedures and
progress-evaluation of Borigam, characteristics of

anti-meditation symptom, meditation for life progress

0036 009 wﬁﬁmﬁamwﬁejmwéﬁa 2(1-3-2)
Mind Power for Successful Wisdom
antimn 4 ﬁuq@émﬁmmmaﬁnﬁm% BT

MIFzaENnasan wasdatunsaiugueisnal wasiaty

MIBUU WARATUMIYNNU WERATUNMIMAING WaIRGTTL

amaAniuiiny nidaannagamadisa
Path of Rddhippada 4 and the beginning

point of meditation, meditation and mind power, mind
power and emotional control, mind power and learning
progress, mind power and working progress, mind power
and misunderstanding, mind power and peaceful feeling,
mind power of successful wisdom
0036 010 Ailsswfiumaiiiulan 2(1-3-2)
Vipassana and World Awareness
ﬁa‘ﬁlmﬁéaﬁﬂﬁam ANAUANGNITTTIENDE

WaATTaE qAEaNAN - avadEe - AwEnAw - A

Tu/l¢pdittasmn snlanmAtlasmn
Aspects to know about Vipassana, Difference

between Samatha and Vipassana, the beginning point,

slowness and quickness, overlapping, and possibility of

Vipassana, human and Vipassana

0036 011 WNSAMEWITUNTENFITIR 2(2-0-4)
Buddhism and Living
ﬂ”J']N‘VTNTEJLLﬁBﬁﬂHM%“NB@WWﬁﬂWﬂ%’]LLﬁ%

MIATFIANNUWINND mﬁm@”nﬁamammﬂnﬁmﬁéﬁm

%uﬁuim miﬁmﬁﬂwwﬁﬁﬁﬂﬂﬂizqnﬁ%ﬁams@im%‘im

Tiemagauasufiinmbdassaiu maronaduandtle

Auazmemamannsenain udinayariv
Definition and characteristic of Buddhism

and Buddhist living; significant Buddhist fundamental

doctrines; application of Buddhist doctrines for happy
living and solving problems in daily life, including knowing
and understanding Buddhist ceremonies and festivals in

daily life
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0036 012 mmwuﬂﬁamsﬁlams 2(1-2-3)
Khmer for Communication
@i']ﬁWﬁLLﬂsmﬂ%ﬂ’ﬁﬂL‘iJNiLﬁamia;BﬁﬁgL%%%@]

Ussariu Sensmuastissmdifiendes
Khmer vocabulary and language use in

daily-life communication, culture and tradition

0036 013 ﬂ1ﬁ1Wﬁ1Lﬁﬂﬂ15§ﬂm‘i 2(1-2-3)
Myanmar for Communication
memuarn s lEmwmshitensdosnslydie

Ussdriu Sensmuasyssmdifiendes
Myanmar vocabulary and language use in

daily-life communication, culture and tradition

0036 014 mmmuﬁamiﬁlams 2(1-2-3)
Laos for Communication
éwﬁwﬁuazmﬂ%mmanLﬁamiéamﬂuﬁ%

Ussdriu Sensmuastisemdiniendes
Laos vocabulary and language use in

daily-life communication, culture and tradition

0036 015 ﬂ']i?’ll%&lﬂ%‘mbﬁaﬂ’l‘ialaﬁ'ﬁ 2(1-2-3)
Vietnamese for Communication
éwﬁwﬁuazmﬂ%mmL’ia@\mmﬁ:amiéamﬂu

Finsrin i Yamsrsauassundiifedes
Vietnamese vocabulary and language use

in daily-life communication, culture and tradition

0036 016 nmﬁanqmﬁamsm%w 2(1-2-3)
ﬂ'J']NW%IE]N‘[%ﬂﬁﬂ’iZﬂmJBTT!W
English for Career Preparation
(-f‘hﬁwﬁtmzmﬁﬂmﬂ%mmﬁaﬂqmﬁamswﬁaw
ﬂ’l’]NW%E]Ni%ﬂﬁU’i&ﬂ@U@’]%W ﬁ?%ﬁ%ﬂ?ﬁ?ﬁiﬂ%ﬂ?iﬁﬁﬂiﬂ%
magwssmesuasiasom mansenluadasnu meadeu
apmsneaasny madeulsyifide madunwal wazmah

[RIENAIAY
English vocabulary and usage for career

preparation, language use in job application reading

a job advertisement, filling out a job application form,

writing an application letter and a resume, having n -I 3

an interview, and giving a presentation
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