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n. wnednansily laiaendr 30 whagRa 0201 218 adisReTiEaEH 3(3-0-6)
%, WHANITANI Litaendn 98 wbaefia Introduction to Mathematical
1. NEAMUNL 24 wkwia Analysis
0201 113 ULARGH 1 3(3-06) 0201 225 NEATATIEN 1 3(3-0-6)
Calculus 1 Linear Algebra 1
0201 114 UARARE 2 33-06) 0201 243 mademvATasdu 3(3-0-6)
Calculus 2 Introduction to Differential Equations
0201 215 ULARGNE 3 3(3-06) 0201 253 evanhasuuasstRiasdu 3(2-2-6)
Calculus 3 Introduction to Probability and
0202 103 #aNLAR 1 3(3-0-6) Statistics
Principles of Chemistry 1 0201 290 MdsnaEaVSUATaFNEAT 2(2-0-4)
0202 193 UfTiAMmanied 1 1(0-3-1) English for Mathematics
Principles of Chemistry Laboratory 1 0201 312 (?'T’JLLUSL%ﬁauLﬁmﬁu 3(3-0-6)
0203 110 #33NeN 1 3(3-0-6) Introduction to Complex Variables
Biology 1 0201 321 AEAAMNTITH 1 3(3-0-6)
0203 191 UTIRNTIIMeN 1 1(0-3-1) Abstract Algebra 1
Biology Laboratory 1 0201 344 seifeAndedua 3(2-2-5)
8 0204 104 EANGyAT I 3(3-0-6) Numerical Methods
Fundamental Physics 0201 391* AnensudenAiiemendinenaas 1(0-2-1)
0204 194 YRTAMAENSyagA 1(0-3-1) Research Methodology in
Fundamental Physics Laboratory Mathematics
0204 371 LFSHgFNFASAAENTNTIN 3(3-0-6) 0201494 S maalaenaws 2(0-4-2)
Industrial Economics Seminar in Mathematics
1204 438 Mauitlymmednenmaranioumes  3(2-2-5)
2. ngxArIan Laitoandn 74 wiaefia SSUANENFnaaS
2.1 yuendsay 41 whefa Problem Solving of Computer Science
0201 120 AEiARNEASAUTIA 3(3-0-6) for Science
Basic Mathematics wanewg  * Sevuuntiumbenio uasiimadsaiiusadn
0201 130 ﬁnmﬁugmmaﬂﬂmmm% 3(3-0-6) Sy U

Basic Skill in Mathematics

0201 131 wanAGIAFNETS 3(3-0-6) 22 ianiaan

o . dwsulusunsang  Litesndn 30 wiaefia
Principles of Mathematics
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0201 216 ARG 4 3(3-0-6)
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1. NRRATIATIAMERS

0201 200

0201 226

0201 232

0201 233

0201 234

0201 235

0201 305

0201 310

0201 313

0201 314

0201 316

0201 316

madanlisnmdatianaesty  3(3-0-6)
enenans

Learning Connections on Mathematics

and Science

Nradie It

3(3-0-6)
Introduction to Fuzzy Algebra
TnAR 3(3-0-6)
Discrete Mathematics
nopEdnTiasdiu 3(3-0-6)
Introduction to Graph Theory
o aLn g 3(3-0-6)
Introduction to Coding Theory
Mo 1 3(3-0-6)
Number Theory 1
Tﬂﬂmium@mﬁmmam%ém%mg 3(2-2-b)
Mathematical Program for Teachers
SN RBIsEEEM 3(3-0-6)
Metric Spaces Theory
nanaladidasdiu 3(3-0-6)
Introduction to Topology
maemzhitaialadi 3(3-0-6)
Introduction to Real Analysis
mIemzAdsnneasidasdinu 3(3-0-6)
Introduction to Vector Analysis
melenehidadnaudaadn 3(3-0-6)

Introduction to Numerical Analysis

0201 322 NEADANETILE 2

Linear Algebra 2

0201 323 NN
Group Theory
0201 324 vignenguidasein

Introduction to Semigroup Theory

0201 331 AHAFMEASTIMITLDnIdu

Introduction to Combinatorics

0201 333 Vg6

Set Theory

0201 336 VEEAE U 2

Number Theory 2

0201 342 IﬂiLLﬂ’iNﬂ’Nﬂﬁﬁmﬂ’]ﬁ@]%

Mathematical Program

0201 345 dimaTsamiustiay

Partial Differential Equations

0201 392 9D EIMFIMNATINFNENS

Special Topics in Mathematics

0201 399* M3RNI

Student Practicum

0201 413 MTeNAT TG

Introduction to Complex Analysis

0201 415 nawalad
Topology

0201 421 NEADAAUINTIIN 2
Abstract Algebra 2

0201 424 NEATTHNAYHTIN

Elementary Universal Algebra

VARG
Sva U
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0201 240

0201 242

0201 245

0201 246

0201 247

0201 248

0201 340

0201 346

0201 347

0201 348

0201 349

0201 441

0201 443

0201 445

%umauﬁ%ﬁujmﬁm%umi@m 3(2-2-5)
TUsunsnaanfiowes

Basic Algorithm for Computer
Programming
uaagaaLiszyng 3(3-06)
Applied Calculus
aflaensessmILIeAa B 3(3-0-6)
Introduction to Mathematics for

Economics

ATlAFNETSAAN 3N ILMINIT 3(3-0-6)
Tutie

Mathematics for Life Financial
Planning

yfieenide 3(3-0-6)
Theory of Interest
Lmua“waaamwawﬁmwwLﬁa@ﬁu 3(2-2-5)
Introduction to Graph-Theoretic

Modeling

ATAENENSMIEULDIFU 3(3-0-6)

Introduction to Financial Mathematics

Feadiamansuszang 3(3-0-6)
Methods of Applied Mathematics
fmuamadadunazmsiszgne 3(3-0-6)

Linear Programming and Applications
waagasraIMaulIAa 3(3-0-6)

Introduction to Calculus of Variations

InenensmstoyadmSUAmaManS  3(2-2-5)
MINH
Data Science for Financial
Mathematics

N €a A A X o
AUGIFNEANILTITAIINNLDIGI 3(3-0-6)

Introduction to Biological Mathematics
WULARRIYIATIRFERS 3(2-2-5)
Mathematical Modeling

mﬁaﬁ%mwwv’hmmzﬁuﬁqmﬁa@é’u 3(3-0-6)

Introduction to Optimization Method

0201 446

0201 447

0201 448

sufenAnasnadunsiosdin 3(3-0-6)
Introduction to Finite Difference
Method
sufenAfssninduasitosdu 3(3-0-6)
Introduction to Finite Element

Method

suforAtmsaaundmSuanmsi®s  3(3-0-6)
ayuseloy
Computational Methods for Partial

Differential Equations

3. NRAITEARA

0201 252

0201 361

0201 363

0201 354

0201 365

0201 361

0201 362

0201 375

0201 451

0201 459

0201 460

KangnsMSANLIS=AUUSYRYIMS UMsFAnu 2566

ANAMETSESINNZA 3(2-2-5)

Analytical Statistics
shadndiaenaas 3(3-0-6)
Mathematical Statistics

FMsdanéaehe 3(2-2-5)

Sampling Methods

MIAATLIMIDADDL 3(2-2-6)

Regression Analysis

a 6 o
MIAANENVDYAUNLITUNN 3(2-2-5)

Categorical Data Analysis

sndenansliBamnmiwas 3(2-2-5)

Non-parametric Statistics

WARANINENNIDl 3(2-2-5)

Forecasting Techniques
TusunssdniSagmeatifdms 3(0-6-3)
mademadaya

Statistical Packages for Data

Management

MIDBNLUUMIVAADY 3(2-2-5)
Experimental Designs
WUUADIMNATIAENENSENTUIENG  3(2-2-5)
Anen

Mathematical Modeling for
Epidemiology
mAenzinaedhulsdalsegnd  3(2-2-5)
Applied Multivariate Analysis
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0201461 MBI 3(2-25) 0201382 IANISUAYMIIANISMGQASANTIN  3(3-0-6)

Operations Research Industrial Organization and
0201 465 M3dinAulameata 3(3-0-6) Management

Statistical Decisions 0201 384 M3demsladading 3(2-2-5)
0201 477 MANaR9 3(2-2-5) Logistics Management

Simulation 0201 386 ﬂﬁé]’@aﬂamﬂﬁwmmax,ﬂmﬁm‘ 3(3-0-6)

Multi-Criterion Decision Making

4. nfaTanenmataya

0201 264 Mvhiemadayaiauarient 3225 7 NgsAmAasRaLed

Data Visualization 1204202 MIganMULUAEMSIAMITIUtays  3(2-2-6)
0201 255 uﬁf@n'ﬁiaﬁawﬂa 3(2-2-5) Database Design and Management

Data Innovation 1204203 M3llsunsa Falan) 3(2-2-5)
0201481 misBenraaeiaaiiasiu 3(2-2-5) Object Oriented Programming

Introduction to Machine Learning 1204204 MAIRRNLEEMITAMSLIY 3(2-2-5)
0201 482 darawneivndasdu 3(2-2-6) Web Development and Management

Introduction to Big Data 1204 205 SeuUUUfTemMs 3(3-0-6)

Operating Systems

5. nawAmmeUsEiudy 1204 207 Tnssaadiagya 3(2-2-5)
0201 358 iegfifidiasdiu 3(2-2-5) Data Structures

Introduction to Econometrics 1204302 MPeMiLaraanuULIAeUE 3(3-0-6)
0201 364 M mezﬁmm?%m 3(2-2-5) Algorithm Analysis and Design

Risk Analysis 1204305 AaxmasNTIAN 3(2-2-5)
0201476 AHAFNEATNTEU 3(3-0-6) Computer Graphics

Financial Mathematics 1204 307 ﬂgquﬂjgaﬁi 3(2-2-5)
0201478 AAFNEASLTETUTI0 3(3-0-6) Artificial Intelligence

Life Insurance Mathematics 1204 405 Svienenaasda 38 3(2-2-5)
0201 480 MAAATEHMI0ET00 3(2-2-b) Data Science

Survival Analysis 1204 418 MINAFBUUALMIUILTUQUNN 3(3-0-6)

Fanduas

6. NANIMMAAMIPATUNTTA Software Testing and Quality
0201 363 MIAILQNADANIN 3(2-2-5) Assurance

Quality Control 1204 424 asedayauavgiiadaniey 3(2-2-5)
0201 380 SEULMISVANTIATUGIANIN 3(3-0-6) Data Warehouse and Business

Quality Management System Intelligence
0201 381 MIVWUNULAEAILONMIING® 3(2-2-b) 1204 429 miﬁwuﬂﬂﬂmiwswjﬁ 3(2-2-5)

Production Planning and Control Application Program Development
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1204430 AaNAIABIATF LA MILITANANANNG(2-2-5)
Computer Vision and Image
Processing

1204439 vaNMSILUWNINARNRIMRSEMSL  3(2-2-5)
Anenenass
Principles of Computer Programming

for Science

23 milndszaumsaiide/auiafinmn
v liEaTEenZaulsunssaing Buvmedn
0201 495 tae 0201 496
LarfiFadidan3eulisunsaaniafnm Few
eI 0199 499
0201 495* lassnuiidamndinenass 1 1(0-2-1)
Senior Project in Mathematics 1

0201 496* lasenuiRavendioenans 2 2(0-4-2)

Senior Project in Mathematics 2

0199 499* ﬂ‘lﬁﬁﬁlﬁﬂ‘tﬂ 9(0-40-0)
'| 2 Cooperative Education
wanewmeg  * Seuwuuiiumbeio waslinmdsudunaidn
S¥a U
. weITLRaNLS Litaenin 6 wiaefia

faemmsndeniSuunaraaurinidasanln
WANENSENMANTNN
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0201113 UARANE 1 3(3-0-6) 3(3-0-6)
Calculus 1

0201 120 @tﬁmmam%ﬁugm 3(3-0-6) 3(3-0-6)
Basic Mathematics

0201 130 ﬁﬂmﬁugmmamﬁmmam% 3(3-0-6) 3(3-0-6)
Basic Skill in Mathematics

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

0203 191 UPIidMsTIMen 1 1(0-3-1) 1(0-3-1)
Biology Laboratory 1
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003 Xxx Andennsnadnmii 8 8

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

0201 131 %é’ﬂmﬁ@lmﬂ@% 3(3-0-6) 3(3-0-6)
Principles of Mathematics

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

0202193 Ufemevanied 1 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1
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0201 215 UARRAH 3 3(3-0-6) 3(3-0-6)
Calculus 3

0201 253 anashazduuavatadessin 3(2-2-5) 3(2-2-5)
Introduction to Probability and Statistics

1204 438 mauitleynmeinenmsreaiisesdvriinenenans 3(2-2-6) 3(2-2-5)
Problem Solving of Computer Science for Science

0204 104 fEndyaqu 3(3-0-6) 3(3-0-6)
Fundamental Physics

0204 194 URimsiEndyagm 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

T 21 21
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003x xxx Anidennnednmirily 6 6

0201 216 UARRNH 4 3(3-0-6) 3(3-0-6)
Calculus 4

0201 225 NramiaTan 1 3(3-0-6) 3(3-0-6)
Linear Algebra 1

0201 243 sunmdayiuidiasdiu 3(3-0-6) 3(3-0-6)
Introduction to Differential Equations

0201 290 mMndnauimsuadinenans 2(2-0-4) 2(2-0-4)
English for Mathematics

0201 xxx eniden 3 3

3 20 20
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0201 218 e NeAdasdn 3(3-0-6) 3(3-0-6)
Introduction to Mathematical Analysis

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

0204 371 Lm‘iﬂgmam%wﬁmmm 3(3-0-6) 3(3-0-6)
Industrial Economics

0201 xxx Fanidan 6 6

XXXK XXX AN 2 2

598 17 17
% 3 madae
. - PUIUUWILAG
SHEIL a3 " -
Tdsunsan Tdsunsaauniadnw

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

0201 312 Frusdsrawiagdiu 3(3-0-6) 3(3-0-6)
Introduction to Complex Variables

0201 391 ensudeA T umndinenans 1(0-2-1) 1(0-2-1)
Research Methodology in Mathematics

0201 xxx Fanidan 6 8

XXKX XXX T aeniEs 4 4
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Cooperative Education
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Seminar in Mathematics
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Senior Project in Mathematics 1
0201 xxx Fanidan 9
59 12 9
U9 4 madma
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0201 494 Fuswnveadiaenaes 2(0-4-2)
Seminar in Mathematics
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Senior Project in Mathematics 2
0201 xxx FLaniaan 6 9
FYEY 8 11
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AasUESILIM

n. wnedmanusinly Laitaend1 30 wilaefa
2%, UNINITNANIY Laittaendn 98 waefia
fviua Ii3ew 24 wiefa

3(3-0-6)

1. NRaATIN
0201 113 UARANH 1
Calculus 1
PN oA co o & )
amuazmm@ammsnadﬂ@mm awmmaaﬂaﬂm
v A § av § [
suadeIuaymMILsyne tawusuaznaLlsvene
Limits and continuity of functions, derivatives
of functions of one variable and applications, integrals and

applications

0201 114 UARAANE 2 3(3-0-6)
Calculus 2
Fowlawassedn @ 0201113 UARAAT 1
Prerequisite 0201 113 Calculus 1

oL Aauasamadoiiasmesiain
Ve ayiusEn uazneszena aynssetiug

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

derivatives and applications, infinite series

0201 215 WARANH 3 3(3-0-6)
Calculus 3
Sowluwasmedn : 0201 114 UARANT 2
Prerequisite 0201 114 Calculus 2

srufiiaidels Uauivanedu sumaBooniig
asdn

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

Principles of Chemistry 1

Toseatansnan USanmuansduiug Wusuiad dald
TIMGINITMNTnuazIIuETL augaiadl M 909ud
2RI §1T8ERE ﬁwﬂ@maﬁm‘ﬁw NIA-LUHE §13asaie
hlivles uaemsnmsense-is

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

B

0202 193 Yfjtiinmsuaniadl 1 1(0-3-1)
Principles of Chemistry Laboratory 1
maneaesiisanndastuiiavlumedn 0202 103

winied 1w emsisanielukoafins msliqunaniin

qumaad suifeandiniv mmneesivady sugaied
nIR-iwE ssacanatiivas wasmslnmse
Experiments designed to concord with 0202 130

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 F23nen 1 3(3-0-6)
Biology 1
iTRaesReRTAn nsdnszuLAETin nensudoy

PMOIMNNENS ONBTIN ITAAUALNUNUDATN g

mans nalnaedifamnms anavanuasaasdeidin

Tossetauasmihfinasiinuasdns fneineuasngfinss
Characteristic classification science methodol-

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

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

0203 191 Yfjiifins%ainen 1 1(0-3-1)

Biology Laboratory 1

Waulavasseden : 0203110 F3nen 1 (2195w
v [ 4
wianfuld)

Prerequisite 0203 110 Biology 1 (con-

currence with 0203 110
Biology 1)
naneaasiisanndastuiavluseAn 0208 110
Fnen 1
Experiments concurrented with 0203 110
Biology 1
0204 104 WAndyyag 3(3-06)
Fundamental Physics
nAENEmS Madiazai e LaaLALTirueNEanS
o

ga9lva s lihuazansusivan gamwarmans uariand
g bl
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Mechanics, vibrations and waves, sound, light
and optics, fluids, electric and magnetic fields, thermody-
namics, and modern physics

awva

0204 194 YfTGEnsHEnTyag 1(0-3-1)
Fundamental Physics Laboratory
0202 104 HAndyagu

0202 104 Fundamental

deuluvaenedn
Prerequisite
Physics (concurrence with
0204 104 Fundamental
Physics)
navesRsTisanndosiEovin 0204 104 AN
NG
Experiments associated with 0204 104
Fundamental Physics
0204 371 \disugenansanaMNssAl 3(3-06)
Industrial Economics
ﬁuywmaﬁmm@mam% ARSI N
IS PNARS AL QAE NI gaﬁwﬁuﬁ WA M
Uszdiulassnmdaemugenams mademendum mademsh
HARELLNUIMIEL Alemsianusanlvadasia
Fundamentals of economics, relationships
between economics and industrial sectors, time value
of money, project economic analysis, cost analysis,
financial-return analysis, sensibility analysis of projects
2. ngxAran laittoandn 74 wiaefia
fiva Ii3ew 41 wiagfa
3(3-0-6)

2.1 Frnanieay

0201 120 AslaERNES

Basic Mathematics

st TRl aunsuazeaNms nwasln
Ty me‘mﬂﬁmimmﬁﬁuﬁm

Number system, equality and inequality, vector
in plane and basic analytical geometry
0201 130 ﬁnmﬁugmmamﬁmmam% 3(3-0-6)

Basic Skill in Mathematics

TnmfnsdhmInRiarERSRE U AsInenERS 9
endiiutuasiaridu madeil nsfingwe uasdydnuaid
afaenanSinad

Basic skill in Mathematics in logic, set, relation
and function, index set, reasoning, basic mathematical
symbols
0201 131 MANATAAFNHAS 3(3-0-6)

Principles of Mathematics

daulavasnedn viadeundanu : 0202 130

ﬁnmv%ugmmamﬁmmaﬂ%

Prerequisite or corequisite : 0202 130 Basic

skill in Mathematics

AINENERS 1w ANUFNRuT AL Tw nomd
Svwdlasiu Andidumslfinguanasmafigar

Logic, sets, relations and functions, real number

systems, this course emphasizes arguments and proof

0201 216 WARANH 4 3(3-0-6)
Calculus 4
Soulawasmedn : 0201215 UARRAT 3
Prerequisite 0201 215 Calculus 3

ayusTasianduennmasLaN 13 sEeNa U5WUS
s PSiusenain
NoEAUNLRUS

Derivatives of vector-valued functions and
applications, line integrals, surface integrals, integral
theorems
0201 218 eiedamesidasin 3(3-0-6)

Introduction to Mathematical Analysis

wanlavasede : 0201 114 UARRAAT 2 Uaz
0201 131 RENATMAAIHAS
Prerequisite 0201 114 Calculus 2 and

0201 131 Principles of
Mathematics
FLUUIIUITI enaladumdudman Slauay
arwstaifios iUt USMBuULAwE adiuuazaunInTas
NN
Real number system, topology on the real line,
limits and continuity, derivatives, Riemann’s integrals,

sequences and series of real numbers
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0201 225 NrAAaLBaLEw 1 3(3-0-6)
Linear Algebra 1
0201 131 #ANAMAFENS

0201 131 Principles of

onlavasnein
Prerequisite
Mathematics

s (TR I E B e G ATt
o L‘ﬁuﬂﬁ%miﬁjﬁ% 1Rnfnniees Msuaadadu iamzias
nNwaSENYIIANE wazmIszena

Matrices and determinants, systems of linear
equations and elementary operations, vector spaces,
linear transformations, eigenvalues and eigenvectors, and
applications
0201 243 aums@aa%ﬁuﬁﬁmé’u 3(3-0-6)
Introduction to Differential Equations
0201 215 UARAR 3
0201 215 Calculus 3
sumaBsanE sl sums@souiususy

ﬂ' a
Nauvlwammm

Prerequisite

&89 LLmﬁuﬁuﬁg@ﬂdw ﬁmm%@awﬁuﬁ%@Lﬁuﬁﬁﬁmisﬁw%
Hushasfinacdysyans tusus namsudaseasuay
m3tlszane demenaay sruuaNmMaFeuRUsBadu sams
Fooustauinadi

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 amanaziuuazadfidsdu 3(2-2-5)
Introduction to Probability and Statistics

Lm’aﬁmﬁ@mﬁmﬁumwmﬂmtﬂu MTLEANEERY

1
] Ao w

ANNIIazdn MIkanuasRUUENAidiy Madszanmen
AN N T DN MInaFaUFINATIN MINATIENANN
uwisUTin MInenay eavdniug maneseulasuas a0a
a a 6 a €Y o7 o @

iBmnnames LLasminL@iwzmagﬂmasl,ﬂﬂst,t,niumtﬁa;sﬂ
MIERa

Basic concept about probability, probability
distribution, important random distributions, estima-

tion, confidence interval, hypothesis testing, analysis of

variance, regression, correlation coefficient, chi-square

B

test, nonparametric statistics and data analysis by using
statistical packages
0201 200 MBNEEMTUATRAFNEAS 2(2-0-4)
English for Mathematics
ennseidinadi dwimsadinenans mashuuag
L”%hiﬂiﬂidﬁ%’]ﬂu‘ﬂﬂ’]’WNW’NﬂEﬁ@]ﬂ’]ﬁW% ﬂ’liﬁa%ﬂiﬁ@]ﬂﬁﬂ@%ﬂa
nnsenidioedu
Basic grammar, Mathematical terms, reading and
understanding of Mathematics journals and Elementary
Mathematical teaching in English
0201 312 Gautaidedauiinedu 3(3-0-6)
Introduction to Complex Variables
0201 215 WARARE 3
0201 215 Calculus 3

donlvzasein

Prerequisite

Swwdedon Nsvnavuiug mamUFHus noedun
1o aynaandinasuazaynanaaisud duandng MIssasuLy
uarMILIzENa

Complex numbers, differentiation, integration,
Cauchy theorem, Taylor’s series and Laurent’s series,
residues, conformal mapping and applications
0201 321 NFATAWINGTIN 1 3(3-0-6)
Abstract Algebra 1
dowluzasnei : 0201 131 wdnasiamEas
Prerequisite 0201 131 Principles of
Mathematics

emadidasdhuientiung nipdne nqdeionand
nyUnams negunileusiissugm 30 lofia Sowavs B
fnsalaunudiosduasitad

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

fields

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0201 344 szidleniniBedaiay 3(2-2-5)
Numerical Methods
doulavesedn : 0201 215 uARAA 3
Prerequisite 0201 215 Calculus 3

ﬂﬁ%mmzﬁmm@m@mﬁ'au mamamaqﬂmmﬂsi
Budu NARaLYRITTULENMITUEY MILTIne g
nlssanuemasasianiin sulisuar S Beiee
HARAEITIT RTINS EI AT

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 Snenseiflen3sidumendiasns 1(0-2-1)

Research Methodology in Mathematics

nesudevAtmsideideadiaenaas usedu
Usaned mafufuamsaumadanmauacmslfsandiag
JovhianansdmSunumendinenaes

Undergraduate mathematical research method-
ology, academic-topic searching and mathematical-docu-
menting software
0201 494 FUNWATAANHAS 2(0-4-2)

Seminar in Mathematics

woulawassiedan : 0201391 nesudewiside
MIATHAFTGS
Prerequisite 0201 391 Research Meth-

odology in Mathematics
MIANENIATMINTNFERS viSaLnanuma
ATIAFMEFS NN NIENIYR N IMANMINMIEUATAFNHAS
miﬁnLﬁual,gazaﬁﬂimwamiﬁﬂm
Studying a mathematical research or a
mathematical article from a related mathematical journal
or mathematical academic document, result presentation

and discussion

1204 438 MawAdgmmMeinemsaeawaaes  3(2-2-5)

fusvinenanaas

Problem Solving of Computer Science for

Science

finarl masmnuasSuufisumenaniames
M Aemsiinm MmauamunaLIRuULSE AN Mausng
Sumowisunudenu Tessedrolsunssidoodu Says uas
dautls Mmadeulusunandmsulasesemshauwunaéy
madeultsunsndmsulassss mahnuiuumaden ms
Gonlisunslassaenarnamuunyi erdisduasmsien
Tsunsaleelgonsisd

Expression, computing and comparing in
computer, problem analysis, pseudo-code, flow chart, basic
program structure, data and variable declaration, sequence
control programming, selection control programming,
iteration control programming, array and programming

using array

22 3rueniden

Fwdulysunssnd laittoand 30 misefin
Fwdulysunsasuiadinin ltfoand 24 miseia

1. nguamatiadsas

0201 200 msL‘fauimmsﬁ'wiﬂﬁmmam% 3(3-0-6)

fuinenenans

Learning Connections on Mathematics and

Science

sysNfTaIMsBensadineansuasinenans

o

euddnuasLstlumivasmadonlaslumanines o wey

o
P

whAafugwssnAnadamaniuasinenenans ms
e Fundnemadaiusuasmadonlaslumadend ms
untlom warmadsudung

Nature of mathematical and scientific learning,
importance and benefit of a connection between
multidisciplinary areas and a basic concept in Mathematics
and Science, applying a concept, relation and learning

connection, problem solving and evaluation
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0201 226 Raediaifasieidosdu 3(3-0-6)
Introduction to Fuzzy Algebra
dewlegaeneden ;0201 131 vinasiacaad
Prerequisite 0201 131 Principles of
Mathematics

wetaeAnmiy aNdfLarmMIRIAURMTINILE L6
3260 AMNENNUsATTE eadaNusaNyaIfeTuaz
Uszgne

Fuzzy subsets, fuzzy properties and operations,
level sets, fuzzy relations, fuzzy equivalence relations and
applications
0201 232 AgmAsiia 3(3-0-6)
Discrete Mathematics
donlagesedn : 0201 131 vinasiacaas
Prerequisite 0201 131 Principles of
Mathematics

assnenansinsd 1w Hersd mellemaiuidos
fiub enadaiusAawie nmnuaznTINEanasTin henu Ay
QT

Elementary logic, set, function, elementary
counting technique, recurrence relation, graph and graph
algorithm, networks, Boolean algebra
0201 233 ﬂquﬁnﬁmﬁaaé‘fu 3(3-0-6)
Introduction to Graph Theory
dewlevaenedn ;0201 131 vinesiacaas
Prerequisite 0201 131 Principles of
Mathematics

Lm’aﬁ@fzugmmmmwf]mww snmidonlos s
ey MR nemifemauasmatsegndaamaeinyv

Basic concepts of graph theory, connectivity,
planarity, coloring, digraph and application in graph theory
0201 234 ﬂqvﬁsﬁasﬁaeﬁu 3(3-0-6)
Introduction to Coding Theory
0201 225 NrAiaL T 1

0201 225 Linear Algebra 1

donlazasnein
Prerequisite
NTATAUUTAE TTATILEU 2aUIIa10939H THaeNN
< B viipdng videsymnl

o

Algebra on codes, linear codes, bounds on codes,
Hamming codes, cyclic codes, perfect codes
0201 235 MHUHIUM 1 3(3-0-6)
Number Theory 1
dowlagesedn : 0201 131 vinasiaaad
Prerequisite 0201 131 Principles of
Mathematics

AT AN MINTAIE FIMNTIINNN
dhguussiioy sume derfelumnudimam andgugm ss
Funuzadtimnaie

Property of Integers, divisibility, greatest common
divisor, least common multiple, congruence, function in
number theory, primitive root, Pythagorean triples
0201 305 lwlsunsamensiacmanssmivns 3(2-2-5)

Mathematical Program for Teachers

mauitlymmsediaenaasdmsueglagl#lusunss
YnandinenEns NamsTANTIH EDS 7R S1IMI3 ATINENERS
ANNFNTUT WAL du snedialiensiiazmadansae
HordueRlnodia oduardma Mosduaan i

Solving mathematical problem by using
mathematical program for teacher, produce an innovation
in sets, real number, logic, relation and function, analytical
geometry and conic section, trigonometric function,
exponential function, logarithmic function
0201 310 NufLEidsszasms 3(3-0-6)

Metric Spaces Theory

Wouluwesedm : 0201 218 adiadlAsIZH
-
Waeein

Prerequisite 0201 218 Introduction to

Mathematical Analysis
ﬂ%gﬁﬁﬁwzwmamy’m@uﬂﬂ i5edla gemeln 9@
900 g duled evmstaiios BnRBsseemansyand
3nRBesseemenssdy u,az‘mqwﬁuwﬁujmhﬂ%gﬁﬁﬁzamm
Metric space including open set, closed set,
interior point, boundary point, convergent sequence,
Cauchy sequence, continuity, complete metric space,

compact metric space and basic theorem in metric spaces.
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0201 313 vawaladidasdiu 3(3-0-6)
Introduction to Topology
0201 131 WaNATRAFFNS

0201 131 Principles of

donlazasnein
Prerequisite
Mathematics
1Rnudsszavms 1Rnfidemanalad ety
MINIeEL
Metric spaces, topological spaces, connected-
ness, compactness
0201 314 Mshnehsasadacdu 3(3-0-6)

Introduction to Real Analysis

ﬁauvlwamﬂ%m 0201 215 Lmag]é'a 3 uay
v

0201 218 AsieAANL MDA

Prerequisite 0201 215 Calculus 3 and

0201 218 Introduction to
Mathematical Analysis
vewelabumRnfuuuyedn n i@ amstaifionag
Hlardurasmanasnuls ayiustias naeduvitsrdulaen e
FgesauaLehgR LATmaEs
Topology on n-dimensional Euclidean space,
continuity of functions of multivariable, partial derivatives,
implicit functions theorem, maxima and minima, multiple
integrals
0201 315 msdemsidsianiaadifosdu 3(3-0-6)
Introduction to Vector Analysis
doulevesedn ;0201 215 UARAA 3
0201 215 Calculus 3
masiismadasdurasanian’ mameyiuas

Prerequisite

manAiug matsegndaasniaaslvirisnediauagin
NAENEAST

Elementary operation on vector, partial differen-
tiation, integration, application of vector in geometry and

mechanics

0201 316 MFAATILTGAUTIG 3(3-0-6)
Introduction to Numerical Analysis
0201 215 UARAAE 3

0201 215 Calculus 3

donlazasnein
Prerequisite
mmﬂm@mé"aw,azél’al,amﬁaéwﬁmg maiszanouen
Tuasuuuutesin F5rasansasd washsmrhuasnasetng
NS MINNAIRALBIFIAY
Error and significant figures, partition interpola-
tion, Lagrange’s method, forward and backward difference,
numerical solution
0201 322 WaaskaLBades 2 3(3-0-6)
Linear Algebra 2
0201 225 NIATALTILEW 1
0201 225 Linear Algebra 1
PEnpligadunastsnfigauys

a a
NQ%VL‘}J‘IIQGT]EI'J‘M
Prerequisite

va

IV PSHBERILING
WAWIHLTIT UG wmumﬁwé’qaadLLaxmsﬂizqﬂ@TLﬁ'mﬁu
medianyy 1RnAnagasme lu Arediadmanendu

Canonical polynomials, linear space and
double equivalent space, bilinear polynomials, quadrics
and applications to conic sections, inner product space,
multilinear algebra
0201 323 nufnsyl 3(3-0-6)
Group Theory
0201 321 WEATRAUINGITH 1
0201 321 Abstract Algebra 1
na anfisdg anfifemng nqumaGeedunAem

- a
Laau‘l‘mmmﬁm‘m

Prerequisite

niiswa FaununL NEATIsNTL HALINATI HAQMFII N
unediag uaznqeosdla

Groups, homomorphism, abelian group, permu-
tation group, nilpotent group, group representations, group
algebra, direct sums, direct products, Cayley’s theorem and

Sylow subgroup

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



0201 324 ﬂquﬁﬁlengjﬂ dasd 3(3-0-6)
Introduction to Semigroup Theory

0201 321 NAATAAWINGITN 1
0201 321 Abstract Algebra 1

X - Ao 4 < 4
eaiugn lofla woy Aauanfis Renguemd fs

& a
b9 B%VL‘II“J.IEN‘J'] ek

Prerequisite

RIS TeY ﬁldﬂ?ﬂﬂiﬂa ﬁ'mﬂwﬂrﬁu ANy
Suiusanme anqUnavs e mdaiuseasniu

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

deuluvaenedn
Prerequisite
Mathematics
NANMITIUNAIIY Nge nénmasiuidiaadu
yEfumAns nenmafisd daen ensdiuitouia
Hloduririfin mautisrs wefiansriuuoudiuled-Tnaen
Pigeonhole principle, parity, basic counting
principles, binomial theorem, inclusion-exclusion principle,
recurrence relations, generating functions, partitions,

Burnside-Polya counting technique

0201 333 MK IA 3(3-0-6)
Set Theory
donlavasnedn : 0201 131 wdnesiaeaes
Prerequisite 0201 131 Principles of

Mathematics
Wannmyzamnuionadananl anudiuuas
Horfn, wafiudusuldinsdm danaimaden winmsde
SUuR quTsoTiug Snwdameiuuariudeuui
Development of axiomatic set theory, relations
and functions, partially ordered sets, axiom of choice, well
ordering principle, infinite induction, cardinal numbers and

ordinal numbers

o

0201 336 MR 2 3(3-0-6)
Number Theory 2
Sowluvasmedm : 0201235 nHuaIUIL 1

0201 235 Number Theory 1

aumeraeans Smaussystiwazdfine o

Prerequisite

LeiEIudaLlag éTamwﬂwmmﬁﬂugﬂwmwammﬁwé’mm
3 [~3 6 A 6
NUIULGINENTFLTEIU ﬂmmﬂ@IaLWuvlm

Quadratic congruence, perfect numbers and
a related topic, continued fractions, representation of an
integer as sums of squares, Gaussian integer, Diophantine
equation
0201 342 lulsunsumeagiaemans 3(3-0-6)

Mathematical Program

donlovasnedn : 1204 438 msuidgwnig
Inenmamaniataasiusy
Inenenans

Prerequisite 1204 438 Problem Solving

of Computer Science for
Science
maudtymmeadiaenans laeldldsunsams
ATineNEeS
Solving mathematical problems by using math-
ematical programs
0201 345 sumsidsayiuseion 3(3-0-6)

Partial Differential Equations

Wouluwassiedan : 0201 243 aumsuﬁaa%ﬁu%
v
iinadin

Prerequisite 0201 243 Introduction to

Differential Equations

ﬂmm%@awﬁu%a'a&lﬁuéw’wﬁa ANMIFNEU AN
Ao maduunan et Buduiususasay
UuLLTeyef@ sumateniugualshonsivg SoymeniEudhuas
tymeaay

First order partial differential equations, linear
equations, quasi-linear equations, classifying second order
linear partial differential equations and its canonical form,
homogeneous equation and nonhomogeneous equation,

initial-value problem and boundary-value problem

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0201 392 SdaiFasilAumensiaraad 3(3-0-6)
Special Topics in Mathematics
dememmandiaenaasslalldogumeAnide

s irmeir iy AU AN TINNIWENG®S
Topic in a special area of Mathematics that is not

included in the regular curriculum, its content depends on

the instructor’s and the program committee’s opinion

0201 399* M3HnaH 2(0-4-2)
Student Practicum
mefinwmssnadinenans iasfifiendadls

ybpamems Sgismia visenswduna ifeunt 150

%’JIN@

Student practicum on Mathematics or related
areas in government service or companies at least 150 hours
0201 413 mnnevidedawidasdn 3(3-0-6)
Introduction to Complex Analysis
0201 215 WARAAE 3
0201 215 Calculus 3
antifrasdmandedon ayius Meiduldinnei

4 a
LQQ%VL?J‘H'PNT} Lk

Prerequisite

URMUE aunsnrhas noudun dmanens magdnsgy)
Properties of complex numbers, derivatives,
analytic functions, integrals, power series, residue theorem,

conformal mappings

0201 415 nawalad 3(3-0-6)
Topology
dowlyvesmeden : 0201 313 vewalaBifasdu
Prerequisite 0201 313 Introduction to

Topology

ﬁ%qs‘iﬁwawaiaﬁﬁ"ﬂﬂ snusuULRnidon wa
Qmﬁaﬂm ammienlemngd ﬂ%gﬁﬁaﬂmm%@vlﬁ e
axlviin eaiBasledasien 1RnAdmanaladingsdu 1/nd
Sesvagmonayiu nosdunluanlu- husfannad

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 WIAGLAUINGTIA 2 3(3-0-6)
Abstract Algebra 2

0201 321 NYATAAWINGTTN 1
0201 321 Abstract Algebra 1

numungy 3 wasitad lofia lvajge uarlefainme

a a
wau‘lwammm

Prerequisite

Touslafasmandny losmmasmausndnysznon ldoehaden
uaglaumuugade

Review of groups, rings and fields, maximal ideals
and prime ideals, principal ideal domain, unique factorizable
domains and Euclidean domains
0201 424 NYATRAINAYATIH 3(3-0-6)
Elementary Universal Algebra
0201 321 REATRAUINGITH 1
0201 321 Abstract Algebra 1

A a
NB%l‘ll‘ﬂaﬂi‘lﬁl’M‘l
Prerequisite
Lm’;ﬁ@ﬁugm gastiumsdulangy wazany
Foslemand SENUATIN WALENNTUTIN HAGMUATI LAZNA
quasatlay wanl duld uazmamiiumsvasmast andnwal
a
wanlsb
Basic concepts, closure operators and Galois’s
connections, homomorphism, and isomorphism, direct
products and subdirect products, terms, trees and term

operations, identities and varieties

2. ngaimesiadnaasuseng
v v

0201 240 ?Tmau%%ﬂugmém%’ums@wlﬂmnsu 3(2-2-5)
ABNRILADS

Basic Algorithm for Computer Programming

donlyvasnein : 1204 438 msuidgnie
InemseanRaasswiy
Ineneans

Prerequisite 204 438 Problem Solving

of Computer Science for
Science
SEUDIEILAY %umau’i%ﬁﬁuim MIBL MIAUM
Tosesatosmitiosiu malmabueiote Asedioyiu 20
\Baganenaas aalasnm
Numerical systems, basic algorithm, sorting,
searching, basic data structure, network flow, Boolean

algebra, Logic circuit, automata
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0201 242 umagdsnG 3(3-06)
Applied Calculus
wanlavaseden : 0201 215 uARRA 3
Prerequisite 0201 215 Calculus 3
6 o 6 A o € |

MIUszynaayAus LavtINUD MIUTzama
MgugagaLacSnTSnG

Application of derivative and integral,

approximation, maximum and minimum and related rate

0201 245 slovnanidmELIAsYgAERRlns  3(3.06)
Introduction to Mathematics for Economics

0201 113 UARAN 1

0201 113 Calculus 1

doulavessedn

Prerequisite

MfaemMaMaeEEgenaas maeneidasdu
uAtlaeEas 08 BAHeAANAEMILALIRY MLa
MANITAAFMMANAN BUTeIALarmMIsEena MAes
WL RBNEUASITEYRNSRTAln waagRaLazN TSz NG
NN msﬁmmﬁ'mmmﬂmmma@ﬁﬂ

Definitions of economics, basic analysis using
mathematics, market equilibrium and changes, increas-
ing and decreasing of values over time, installment and
applications, analysis of linear model using matrix algebra,
calculus and applications in economics, implicit functions,
optimizations using calculus
0201 246 AsiaFERSIRENINIUEUMEN TN 3(3-06)

wiia

Mathematics for Life Financial Planning

maludinsdn ansdue neduile msiaen
s sendly smenansandsemil sdormen win
Mo misyadiin mEduwldyaaaoTINe
Suide neauIIN e RNAENEW Tunas dariudie
ﬂﬁ’)NLLN%ﬂW@ MIVNNUN NI mimﬂqwﬁﬁmﬂ@am
Tadadn q mamstudifiendas

Elementary Finance, inflation, deflation, measures
of money, interest, annuities installment debt, deprecia-
tion, principle of depreciation computation, VAT, personal
income tax, loan, mutual fund, provident fund, bond, life
insurance, tax planning, financial planning, investing for

retirement, other financial related topics

B

o

0201 247 wquﬁmamﬁa 3(3-0-6)
Theory of Interest
Sowlaasmedn : 0201 114 uengds 2
0201 114 Calculus 2

X o X ) A
ANUUDYINNY ABNUENUG W LLﬂ%ﬂZ]_lV‘WTLﬂEl’J

Prerequisite

fueanidy Bunena SunafuasmsiensiGunaiuy
winas Sanaaeiiagihuazyamiuanen mmemis wan
wEndau SATINARRLUNUNNMIAIW ANHULTUIIMIAEMS
findula uazmeszgndndinenams lumsuitimmensiu
Simple interest, compound interest and a problem
on interest, annuities, annuity and certain annuity analysis,
present value and future value yield rates, expected value,
other assets, return rate from investment, invariance and
decision, applying mathematics in financial problem
.
0201 248 wuLPRIMNgEGnsWIdasen 3(2-2-5)
Introduction to Graph-Theoretic Modeling

donluvasnedn : 1204 438 msuidgwnig
IemsaaNRalaasi sy
neneans

Prerequisite 204 438 Problem Solving

of Computer Science for
Science
Fradeullsunsauasiunadtdmiumauiim
MInunaEanTv 19u 1asasumes Aeseinef Fmialn
dow tymmadiumesminaumne duldudim wasms
Usend ludlemiedathe
Programming and algorithmic approach on
graph-theoretic problems such as Euler circuit, Euler path,
Hamiltonian path, Traveling salesman problems, spanning
tree and applications in network problems
0201 340 aciensninsiwdiasdu 3(3-0-6)

Introduction to Financial Mathematics

Wouluwassedan : 0201 243 aumsuﬁaawﬁu%
v
iinadin

Prerequisite 0201 243 Introduction to

Differential Equations
ANNFAUPWREIRULULII R M ADE 19
PV 7~ a4 a o gda 2 .
Surimdnbiflenuies furiwdidanades unsassame
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VATIEA MALSINANTATIMSNE W Meiisauasiuanie
MEYF WA ANETIND

Basic knowledge in simple market models,
risk-free assets, risky assets, discrete time market models,
portfolio management, forward and futures contracts,
options
0201 346

Fasiamaasuszang 3(3-0-6)

Methods of Applied Mathematics

Woulevasseda : 0201 243 aumssﬁaa%ﬁwﬁ
-
129

Prerequisite 0201 243 Introduction to

Differential Equations

Lm’ammﬁ@‘ﬁuggm M3 wauazMsUaTyneYns
mIAemzhitannees
wazmsulasatans Tuadiacansiszynd mamuuy
NADIULLYIUENE mmﬁ'ﬁ@ymLLaza%mmﬁmﬁuﬁa;mma
Inenenans

Basic concepts, methods, results and applica-
tions of vector analysis and Laplace transforms in applied
mathematics, modern approaches to modeling, solving and
interpreting scientific problems

0201 347 ﬁmmmsl.ﬁeLa’fuuazmsﬂszqnﬁ

3(3-0-6)
Linear Programming and Applications
fewlamaenedn : 0201 225 RzadiaiBadu 1
Prerequisite 0201 225 Linear Algebra 1

‘ﬁuﬂmwnmimmam%ﬁmﬁ’uﬁmmmm%uﬂ”u
Hymivuemsdadu mamwamaslae s nnnuaisaumg
N Azl MaLlszgnemastmuan L

Mathematical foundation for linear programming,
linear programming problems, solving linear programming
by graph and simplex method, duality, application of linear

programming

0201 348 Lmaqé'ammmsLsﬂsﬁmﬁmé’u 3(3-0-6)
Introduction to Calculus of Variations

0201 216 UARQAH 4

0201 216 Calculus 4

o € o v o o
slvienizasmaudaiin foriduta maudsiuaag

a a
waﬂwammm

Prerequisite

Warduianauegfufeiduniisiuds msulsiumasilondu
o AX ™ 6o VM ) o fu o AX |
uamuagﬂuﬂaﬂmﬂmsmm mal LLU?NWLIBQN@WE%%GWU%@%
[ 6o 1% aa £ 1% rad |
Auiartunaediauus 35ass lutloymnsudsiulfun Fomaen
Suszanseaeiaas 35507 wadisunulnldy

Concepts of variations, functional, variation of
functional depending on function of one variable, variation
of functional depending on an 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 349 %mmam%ﬁ'aaﬂaém%’umimmam%msﬁm(z-z-a

Data Science for Financial Mathematics

Woulevassedan : 0201253 anashazduuas
v
adindn
Prerequisite 0201 253 Introduction to

Probability and Statistics
Anenenamstayaiug i msErmmondiaimsy
Jansuasienzidagamemsiu mahdoyadhgszuy ma
JoneRadnyn madandauls mansasdoya mevindaga s
AemeitoyaiFamssonn mahisuadoge é]”;l,muﬁuimhmi
Aenzitoys gellsunsndmiuhaossnmmeaimenativ
Basic data science, using software for data
manipulation and data analysis in finance, data loading,
data preparation, features selection, data filtering, data
aggregation, descriptive data analysis, data presenta-
tion, basic models in data analysis, software for financial

simulation
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0201 441 asiaEaAsIZeTInedasdu 3(3-0-6)

Introduction to Biological Mathematics

Woulevassieda : 0201 243 aa«ms@amﬁu%
-
Wasen

Prerequisite 0201 243 Introduction to

Differential Equations

sumanasheduifies uassumadeayiusidasdn
Fuuudediananiiyauasiuudindaendaddaiias
Tumsdninen geamga ehesmn matszynd [Eadinenans
TumsAemegitiymenugainen

Introduction to difference and differential equa-
tions, discrete and continuous models in biology, equilibri-
um point, stability, application of mathematics in biological
problems
0201 443 WULIADINIATAFNHAS 3(2-2-5)
Mathematical Modeling

Woulevassiedan : 0201 243 aa«ms@amﬁu%
-
Wasen

Prerequisite 0201 243 Introduction to

Differential Equations

LmuzimaaﬁzymLmuLﬁmwmal,l,awial,ﬁaﬂém%u
SIRIVROPN LLmﬁ@ﬁuijmia%NLmuémau%amimmam%
LLazmﬁmezﬁl,mm“waaﬂuﬁamﬁam’%aﬂaywﬁlﬂamm
anuduass mIsdiuuhaamusumMstefradiaLay
G BTN Lmuziwaaamimmmmmmﬁq@

Discrete-problem model and continuous-problem
model for real problem, basic concept of mathematical
modeling and model analysis in an environment and a
real-world problem, formulating a model by using algebraic

and differential equations and optimization model

0201 445 szu‘l'an.FS‘i?msmcshmmzauﬁqmﬁaaé‘fu 3(3-0-6)
Introduction to Optimization Method

0201 225 NEATALTILEW 1

0201 225 Linear Algebra 1

ms‘m@hmmzﬁqmmﬁaﬁ%wﬁaﬁqLms mImen

& a
Nauvlmamm‘m

Prerequisite

A co o A A v o a
wangigaasilendumaadulslaglsifiGonlaleiy uasd
feulaifediy nouiuasmafiamsuiiymluwimuadadu
~ fhathellymmamewanaafigauarmstszana

B

o

Single-variable optimization, multi-variable
optimization without constraints, multi-variable optimi-
zation with constraints, theory and techniques in linear
programming, examples in optimization problems and
applications
0201 446 seidlvAinacnesuazidasdn 3(3-0-6)

Introduction to Finite Difference Method

Wouluwasseda : 0201 243 aumil.“‘ma%ﬁu%
v
iingdin

Prerequisite 0201 243 Introduction to

Differential Equations

Lmﬁwﬁujmmaqmﬁyu%%mamaﬁum sufley
Fvilruazandu AvmesusmisumaGeoyiutansiy
wnfnvaafasmnaasszdaionam st uazdmMILENNTIE
ity sedanAbnasesunzdmiusmaGauiustion
Gowmlua sedenAinaseiumedviusmadayiuttay
dalawaslum sudunAuasmeiunsdmiuaamadoanyiu
HouiBnd uarmstlszane

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
and applications
0201 447 sziflevimsninsuazidasiu 3(3-0-6)

Introduction to Finite Element Method

woulevassiede : 0201 243 aunﬁﬁm%ﬁué
-
1Ua96%

Prerequisite 0201 243 Introduction to

Differential Equations
LLmﬁ@ﬁUuﬂm&naﬁuﬁmu‘i%am%na”umz M3
sy Ataangnduaclaeitase maseaumassdey
FaangnduaclaeAsmaudsiu mssdeanmssudeissantn
SuntlaeAsmsmhaimiiniesandn feffulszannenlugs
dEn mamUSiusBsdhmauuaanin medszenariutiogm
ga9udls matseenditunacnamizaslua
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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 448 szidlavATmsamswmdususNs 3(3-0-6)
\eaunusean

Computational Methods for Partial Differential

Equations

donlovasnein : 0201304 suflnmBesaiey
Ay 0201 345 FNNIFLTS
auWuseioy

Prerequisite 0201 344 Numerical

Methods 0201 345 Partial
Differential Equations
pivdsmeadiaenans szilouituasodunzuas
sumamnnluan lamesludn Snvaiany 303 sudends
Naeh9sume uarsuidenAREuLsenavsas i
Background in mathematics, finite difference
method and parabolic, hyperbolic, characteristic and elliptic
equations, finite difference method and introduction to finite

element methods

3. NRAAITERR
0201 252 FAGEMAASIZIIAIZR 3(2-2-5)

Analytical Statistics

dowlomasmeden : 0201251 sRGFERS oY
%32 0201 253 ANa1aITL
wazaaosds

Prerequisite 0201 251 Introduction to

Statistics or 0201 253
Introduction to Probability

and Statistics
MINATIERANNULTUTIUM LR ILA LTINS
mi‘wmﬁauqumgﬂﬁiﬁamiwmaaﬂ@ﬁwﬁqaa@LLazmi‘m
sounaalulnsan-afisuan manaseuenududaselaums
nosaulafdsns MalenginanasuaranduRus T

aEhade ﬁﬁ@vlsiﬁqwmﬁL@la%ﬁm%mizﬂmwﬁaﬂa;mLLasﬁa@
nan aumsana0d Wi warmyiemsiayalaald
lusunsudiSagunmeaiia

One-way and two-way analysis of variance, good-
ness of fit test by chi-squared test and Kolmogorov-Smirnov
test, chi-squared test for independence, simple linear regres-
sion and correlation analysis, non-parametric statistics for
one and two population groups, basic of time series, index
numbers, and data analysis by using statistical packages

aa g a

0201 351 HAGLIIRTRAFTGS 3(3-0-6)

Mathematical Statistics

dowlyvasmeden : 0201251 siGeERSEosd
32 0201 253 ANa1ALITL
wazaaosds

Prerequisite 0201 251 Introduction to

Statistics or 0201 253
Introduction to Probability
and Statistics
duaga mauanwasensnhanduaasduagy
siinlideifinuassaiios maanuasn msuanuassey
LLaZﬂﬁLLQﬂLLNﬁﬁa%‘l‘ﬂ MAN @’NNLL‘]JT]JTMINLN%&]L@&
HerfFunorifialuusmd mauanuasisdouasensidenles
FENTNMIUANUAY MIUURITBITIUUTEN MIUANUAIYRIG
ANFAUAL LATMIUANLAIMEIDEN
Random variable, probability distribution of
discrete and continuous random variables, joint, marginal,
and conditional distributions, expected value, variance,
moments and moments generating function, common
distributions and relationships, transformation of random
variables, distribution of order statistics, and sampling

distribution
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0201 353 35msifandaatig 3(2-2-5)

Sampling Methods

dawloveseden : 0201251 siGenaSiasdu
%32 0201 253 ANaaiTe
wazaaosds

Prerequisite 0201 251 Introduction to

Statistics or 0201 253
Introduction to Probability
and Statistics
whAauastsglerirasmaiendhethne naiden
snoshdadldeniauuarbilensiandn Sumenes
msdmadieaths MIsanUULFaLMA ANNAALAADIA
Aennmaidenshathuuasliifnannmaidandnatie 35ms
\dendatauarman vuazwaaee maiandatigy
wuwhe Maendeehaiuuszuy Amadandiaeuuy
Lmd%ugﬁ NRAENERENULLNGN waznadanéaemane
Sumou uaznalszyndldlsunsuanSagumastia
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 applying
statistical package
0201 354 M9IATILNTDANDY 3(2-2-5)

Regression Analysis

WGanlozasmedm : 0201 221 AramaiBadn
-
adaw

Prerequisite 0201 221 Elementary

Linear Algebra

myeTZIMEnAnoLDtINEIALYa lAums
menssamisaeTsrdsesiasfign manenoadaduserla
GadulneAzayAnduadimaduiisangan madenannaia
fign myemsinsanaslunsdRifuLu maasadey
amuemainAau maemsiandaiusuasmsldlisunaa
fiSaqmesia lunsiienzimsannat

Analysis of simple and multiple regression, esti-
mator 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 dummy variables, error checking, correlation analysis and
using statistical packages for regression analysis
0201 355 msAaszidayaduunysziam 3(2-2-5)

Categorical Data Analysis

Wouluwessedm : 0201 252 sddEASIE
e
Prerequisite 0201 252 Analytical

Statistics

MINTTUAEMIBRINUNATLF LTI NURY
sutsamnualag [Hdasom anadesduive uavdanam
D0AK AITNMIITTAILIN (93]/’3LLi_H_lL%dLﬁ%ﬁHﬁ?iﬂﬁW%%U%@&ua
Lisiouias shuuunsnnnataeda@indmsusulsmaiiien
§096n uazsLlseafislenannnhaesen dhuudendadu

Description and inference for binomial and mul-
tinomial variables using proportions, relative risk, 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 361 sHGAFAS BiBawnnfiaes 3(2-2-5)

Non-parametric Statistics

Wouluwessedm : 0201 252 sddMIEASIE
e
Prerequisite 0201 252 Analytical Statis-

tics

LLmﬁ@ﬁuﬂwmmﬂﬁﬁmﬁqwmﬁma% ANNTIA M3
NoFOUATIEE LA miaﬂ/g,mw,ﬁmﬁmﬁum%@mmmﬁmizmm
sasszmnaviasnnnh velunsdidudasuas S
mMIenyieNNd Ut uaEMIMasaUaid wamnnfines
elusunsndifasy

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

packages

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0201 362 WAiAnsWeNTDL 3(2-2-5)

Forecasting Techniques

wWouluwassiedan : 0201 252 sddAIEASLT
a5z
Prerequisite 0201 252 Analytical Statis-

tics
¥ :-3.41 ¥ dl % € a ad
ANNFIUANAUINYINUNTNEINT ISIUEUID
wmmai miwmmzﬁamwnaﬂ@&lawﬂimmmmmaﬁﬂ
ﬂﬁWEﬂﬂiﬂﬂ@Hi‘%ﬂﬁ%Lﬂiwﬁﬂﬁﬂﬂﬂaﬂ %%Wmﬂiﬂﬂﬂﬂ
(% ¥ A ad =3 6 a 6 ¥
miﬂiﬂmmu miwmﬂsaﬂ@m'ﬁmaauaﬂsﬁ-mmuﬂ mﬂfﬁ
lusunsudiSagunmeatifuacmstlszand [iiudasaass
Introduction to forecasting, forecasting method-
ology : classical time series, time series regression, expo-
nential smoothing, Box-Jenkins, practical with statistical
package and theirs applications
0201 375 lulsunsadudagimeadiasmiy 3(0-6-3)
mMaianadaya

Statistical Packages for Data Management

wWouluwassedm : 0201 252 sddeaasIT
sz
Prerequisite 0201 252 Analytical Statis-

tics
m3l#ldsunssdnidagumesidlumailensidays
14 Microsoft Excel, SPSS, SAS, Minitab, R LLazﬁlu il
Using statistical packages for analysis of data
such as Microsoft Excel, SPSS, SAS, Minitab, R, and others.
0201 451 N192NLUUNITNARFDY 3(2-2-5)

Experimental Designs

woulevassieda : 0201 252 sddeaasIE
szt
Prerequisite 0201 252 Analytical Statis-

tics
WA NHAANUT UL IURULLLN TVARDI WAL
uanysal woURN i Sanasyoh LesuydgSaasiu ms
NORDIULLUNNYDITER UNLLULAURANSDR WiLLDN ) Uy
a (373 A o @ aa
myemeideyalagldlsunsadiSagmestia
Basic concept of experimental design, completely

randomized design, randomized complete block design,

Latin square design, factorial experiment, split-plot design,

other designs, and data analysis by using statistical package

0201 459 LULAIABIMIATIAFMFRSAINTLTZLININLI3(2-25)

Mathematical Modeling for Epidemiology

donlyvasnein : 0201 152 uaaRass MY
saaenaas 2 wse 0201 114
HARAN 2

Prerequisite 0201 152 Calculus for

Statistics 2 or 0201 114
Calculus 2
@mmiﬁ@mwmizmw’mm*naﬂi@a@wia msia
Fo Mmsunside mdnENg é”;l,nml,%aﬁmu@ﬁujmﬁm%u
Tsndinsia druualaunafndiosdu mademeinasanmsuns
b ANATMIMIMILAN Uaznsiiinmndmsulsadnsdatnslse
Basic knowledges in epidemiology infection,
transmission, recovery, classical deterministic models for
infectious diseases, basic stochastic modelling, analysis of
dynamic transmission, control measures, and case studies
in specific diseases

3

0201 460 MsAenzivaeduysidalszana 3(2-2-5)

Applied Multivariate Analysis

donlovasnein : 0201 252 aRGenEadiTe
F4A91e9h WA 0201 351 FHG
Bendiadnans

Prerequisite 0201 252 Analytical Statis-

tics and 0201 351 Mathe-
matical Statistics
VLYIWYENG W faiuuzeIN eI
waneduls mauanuasdsnfvanadnuds mssusnwieaiy
A o a ¢ o
AMRRLUAYAUILT NMIAANLAANNULTLIU AN 8EULUT M3
AeNAnMInenaLraILiLLlT MIeTgiaslsEnaunan
mAAemeitiads myAeneisumnngy nslnnziulings
MINANLAFUNS MIBeNwRanduRusmMuaida wazms
a 6y i% o @ aa
AeneidayalaglilsunsadiSagmestia
Matrix revision, basic concept of multivariate
analysis, multivariate normal distribution, inference about
multivariate mean, multivariate analysis of variance, mul-

tivariate regression analysis, principal component analysis,

[
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factor analysis, discriminant analysis, cluster analysis, path
analysis, canonical correlation analysis, and data analysis
by using statistical packages
0201 461 MSIRYAWRUNY 3(2-2-5)

Operational Research

Wouluwassede : 0201 221 RuamaLBadu
-
iilagdin

Prerequisite 0201 221 Elementary Lin-

ear Algebra
TnssadavshuLadsndiaenans mandnaLves
a ¥ ad ada [ 6 a Ean A

malUsunsnidadulaeAsnsm 35%undng welinasiRdua
ez ) T mmeausalaymMasaassnu MyAaTziens
¥ 3 AA G a 6 v o/
AVULNINILATTNLDN LLRENIIILAINEAY aNﬁﬁI@ HGL‘ﬁIﬂiLLﬂi&I
diFagumeatia

Structure and mathematical variables, linear
programming in case of graphical method, simplex method,
artificial and others techniques, transportation and assign-
ment problems, network analysis with PERT/CPM, and data
analysis by using statistical packages
0201 465 NsGaRWlaMIHEE 3(3-0-6)

Statistical Decisions

dowlvvasmede : 0201251 sRGenaRS o
%32 0201 253 ANa1aITL
wazaaosd

Prerequisite 0201 251 Introduction to

Statistics or 0201 253
Introduction to Probability
and Statistics
PANMITIMIFREWlAMIEiA MIIeTIEinis
dodulameldanmenifuivenuas iwinon msdieses
masindulalaelFemmhasfuuasmouiumraaud inasins
Soaulafimansiign madeaulaloe Wnquiermuselaniuay
NOEINN msdieaulameldanneaiinrumsianuasens
Waudu meﬁmmﬁﬁagmﬁﬁwmy%u@au
Principle of statistical decisions, analysis of deci-
sions under certainty and uncertainty situations, analysis
of decision by probabilities and Bayes’theorem, optimum

_criterion for decisions, decision analysis by utility and game

B

o

theories, decision under situations with known probability

distribution, and analysis of multi-stage problems

0201 477 M4331A89 3(2-2-6)
Simulation
dowlavesmedan : 1208 102 malusunsauiies
Fuswsuinednsasdaya
Ay 0201 351 ARGLES
AmaMans
Prerequisite 1208 102 Basic Program-

ming for Data science
0201 351 Mathematical
Statistics
FUMULTITEUL MEES G LAYENLAYFILLTEN 61
wdaasuuusaifias wwuliderias uasuuusoudiensla ms
Usvgndalauna@in nosfunieaeuazmsiaas MInTasey
ANYNARDILULTIARY wazmsaasdEmslLsun
uaelsunsuanisagy
Type of system, random number and random
variable generation, continuous, discrete and Monte Carlo
simulation model, stochastic process application, queuing
theory and simulation, validation of simulation model, and
simulation by programming and

software

4. nguimanenmataya
0201 254 msshisuadaymiBeiuntient 3(2-2-5)

Data Visualization

m3oenuuuMIThiauad ayaFliuarient ms
Aenidayadimsnagey mesanuuuaulnnAn ms
ahaduuedndiedu laglHlsunsadiSagviomelusunsy
AaNNIRaS

Data visualization design, exploratory data anal-
ysis, infographic design, web application by package or

computer programming language
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0201 255 Wwinnsaudaya 3(2-2-5)
Data Innovation
Ussinvaasdayalnduaiifeuadoyaioled ms

swrdayalaglfimaluladadln wu Insdwiflade T

A Aa v & A G A € A A A

LIAANAELLAENITUUNNALANNTDUNE LVI@%@LLGZL@?@GN@E]M

a (373 a a A 1% @ 6 1 °
mmmewmasiaisﬁmaammmmwas(ﬂanﬂsm LI NIV
witasaenalayldlsunsameaiia madadulannmans

Aenzidaya mahieuadesalagldending W Tableau

UATUWAFNASNIANE 11 Google Dashboard
Types of social media and web data, data col-

lection using new technologies such as mobile phone,

social media and electronic records, techniques and tools
for analysing social media and website data such as text
mining using statistical package, decision-making based
on data analysis, data visualization using software tools
such as Tableau and specialized platforms such as Google

Dashboard

a ¥ dl g U

0201 481 msﬁwgwaamsmmamu 3(2-2-5)

Introduction to Machine Learning

wouluwassiedan : 0201 354 MsIesIEinIS
nanaeY
Prerequisite 0201 354 Regression Anal-

ysis
v tﬂl (% a ¥ t:!l ;’j aa

Q’NNELﬂ mﬂmmmug‘naumau AUNDUITLRE
iwsasiiasmiumaGuniraneies i dulinedatula ms
WLINGN MIUUN wasmatindn ¢

Introduction to machine learning, algorithms and
machine learning tools: decision tree, clustering, classifica-
tion, and other techniques, case studies in machine learning

U 1 g |- 4
0201 482 mauﬂammm‘lﬁnmmamu 3(2-2-5)

Introduction to Big Data

woulawassiedan : 0201 354 MsIesIEEnIS
a0
Prerequisite 0201 354 Regression Anal-

ysis
fafannsmasdayamnalng madafivdosya
il nasuatoya winsfiouaAimslunaiiensitoya
e lng) nagmimadamsdesamnalng) msuiiiymdays

gnalmnfuazmah |l uazmsiienzidoyalaglflisunsy
fiFagmeedia

Definition of big data, big data storage, streaming
data, tools and techniques to analyze big data, strategic
management of big data, big data problem solving and im-

plementing, and data analysis by using statistical packages

5. naxImmsilenuae
0201 358 LAswgRGIadew 3(2-2-5)

Introduction to Econometrics

wouluwassiedan : 0201 252 sdGAIEASLT
ez
Prerequisite 0201 252 Analytical Statis-

tics

61’1Lmumimmawmﬂmﬁmam% AaAmALAAL
anmyin madensUuunierdusesanmssuuy tymwyg
Huus ﬁzymmmLmsﬂsama@ﬁumﬂm@mé"auvl,simﬁ &
SuiSinanaasnulsauemaean STUUFNMIEN
LULYAILENMI ilzymmivl,simmimzqﬂizmwamﬁ lyginm
HMMINTIAEaY JLUUFNMIINDTW ADMIUTzan e
WNAWES MINeFaLANNIMEEY FauuLraIFuLTIMNIG
A i Shusueashazudadu saunlneta dhuuy
a030 Mmstseanasmashuvunsadaualadn

Regression model in economic, error of mea-
surement, choosing function form, multicollinearity, het-
eroscedasticity, autocorrelation simultaneous equation,
identification problem, identification checking, recursive
equation, estimation and testing for simultaneous, quali-
tative dependent variable model; LP model, probit model,
logit model, estimation of probit and logit model
0201 364 Mshmeziensudns 3(2-2-5)
Risk Analysis

woulewassieden : 0201 252 sddeEASIE
szt
Prerequisite 0201 252 Analytical Statistics

M nNA AN iﬁmﬁzymmﬁm MY
‘?J/a;ﬂaﬂ’ﬂ&lLgml,%dﬂ%MMLLa&%GQMWW MR M3
mamanienaidssliawan uasmslneidnmlumeias
YiNWeMT mwzﬁﬂ’amﬁmmmﬁﬁa
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Risk classification, risk identification methods,
quantitative and qualitative data risk analysis, risk mapping,
future risks forecasting, and case studies for developing
practical risk analysis skills
0201 476 ATAAPAASNSII 3(3-0-6)

Financial Mathematics

Someonids Samnanidmudu dauan YRR gEaN
Sumana yaeSurmmed menzidmlsznoasen
e Fauaeiusias mademi mykemeidumatu la
IS mamendiaenaasiasaia

Interest rate, compound interest rate, discount-
ing, time value of money, value of annuities, analysis of
annuity component, stock and bonds, amortization, financial
analysis by mathematical and statistical methods
0201 478 AglaFaRsUsEIUTIR 3(3-0-6)

Life Insurance Mathematics

LLmﬁ@ﬁugwmmmiﬂizﬁu%ﬁm amshazfndias
Guenmasioss el maennad sy EauuL ) Bu
nuf'mamazl,ﬁamzﬁu

Basic concept of life insurance, basic probability,
mortality table, annuity, life insurance premiums computa-
tions, reserve funds and premiums
0201 480 MAATIZIMTaLsRA 3(2-2-5)

Survival Analysis

Wouluwassiedan : 0201 354 MsIeszinIs
aanae
Prerequisite 0201 354 Regression Anal-

ysis

e lRetunsiemsimeaten Wasiums
atson LR msamade fissnamasueyumau-la
1083 MaeRaLMEEER s miiwas shuuunanaeas
randuazmsiieneidosalasdlusunsudiSaguUmeaiia

Basic concept of survival analysis, survival
function, hazard function, censoring, Kaplan-Meier
estimator, non-parametric test, Cox regression model and

data analysis by using statistical packages

6. néaﬁmnwé’manmawnﬁu
0201 363 MSAIVANATMIN 3(2-2-5)

Quality Control

dowlvvasmeden : 0201251 sRGeaRS oy
%32 0201 253 ANa1aITe
wazaaosdu

Prerequisite 0201 251 Introduction to

Statistics or 0201 253 In-
troduction to Probability
and Statistics
Lmemﬁ@Lﬁaﬁwﬂmmsmuqmﬂmww BRGIGH
mm‘mazLﬂuﬁujmﬁm%umimmm@mww m‘%lmﬁaqmww
wRnDHIUaNAINETLTaTINIILS wpRaLaN
ANV DA AN A wnumadansathaiie
MataNSUA WM LTayaEI LS uHumaRendathaitans
vonSudmsudayaBsnmdnune uarmyemeideyalald
Tusunsudi§aguneaiia
Basic concept of quality control, basic statistics
and probability for quality control, quality control tools,
control charts for variables, control charts for attributes,
acceptance sampling plans for variables, acceptance
sampling plans for attributes, and data analysis by using
statistical package
0201 380 szuumsﬁ@msé’mqmww 3(3-0-6)
Quality Management System
FLUUMITAMIA UGN 133U TQM 1S09000
[SO14000 ﬂWﬁ’)&l‘HaﬂIﬂiﬂﬁ%ﬁa%ﬂiNQMﬂWW i?&lﬂ&ﬁ&lﬂ
maﬁaﬁmu@mmgmuazizuuLaﬂmﬂumiﬁizﬁuqmmw
mimmﬁ@mmwuqmww u,amﬁﬂﬂa%fmmizuummim
O
Quality management systems such as TQM,
ISO9000, ISO14000, etc., overview or quality control manage-
ment, quality assurance standard and documents, quality

audit and quality assurance certification
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0201 381 ms’msmuua:ﬂ'mQumswﬁm 3(2-2-5)
Production Planning and Control
FEUUMIVNNUNBLAEMIAILANMIHER Inallams

yennael matamaTnaeade mylemsiduuaslaia

madiadula MITPEFULALMTIMINGR MIMUANMIHER
weftese v lunsmnaumuuarauaamnan

Production planning and control system, fore-
casting techniques, inventory management, cost and
profitability analysis for decision making, production sched-
uling, production control, modern technique in production
planning and control

0201 382 aeﬁmsu,azmsﬁmmsmaqmmﬂnsiu 3(3-0-6)
Industrial Organization and Management
NOE0IIAMT WNAALALYIO]18INTIANT

M3¥ADIRMIUAYMITAMI UgRFMNTIN NIELIMMIIAMS

MINILLANY miﬁ@mémi mﬁ@ﬂuﬁmu ﬂ?igﬂﬂWiLLaEﬂWi

REIGEN
Theory of organization, concept and theory of

management, industrial organization and management

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

0201 384 Msiamsla3a@ng 3(2-2:5)
Logistics Management
e daeduieniuladadind manennsaiana

ﬁaﬂﬂﬁ mﬁ@%aﬁmm mswﬁmﬁ%wm?mém HANNFEAIN

MITAMITRUMAIARI MITANMTARIRUN MIIUSIALNTZAE

fudn dunuladaind Jl¥snsladsding
Introduction to Logistics, Demand Forecasting,

Procurement, Facility Location, Inventory Management,

Warehouse Management, Transportation and Distribution,

Logistics Cost, Logistics Service Providers

0201 386 Mscindwlama ldumengino 3(3-06)
Multi-Criterion Decision Making
masindulameldvamenginougi TINPIUNIEEE

waziwIRa NTvuaANEAyTasTays WL RaINIFREY

ladlefifanUaadinmenthe uusassmadeduladioing

NN EDEN

Multiple criteria decision making, theoretical
foundations and concepts, determining the importance
of data, multi-objective decision models, multi-attribute

decision models

7. nga3meaNIaes
1204 202 MseRNUYVUAZISIAMSTIUTaYR 3(2-2-5)

Database Design and Management

Wowlavesneln : 1204 103 mauitgyindmdy
WEIMsAaNRLADS
Prerequisite 1204 103 Problem Solving

for Computer Science

ﬂ’aminﬁmﬁuﬁa’;ﬁuiwﬁaga MIDBNUULTIN
Tayn mmdmsudamsudags ensaaasiuraudaya
madeulLunsdangdoys

Introduction to database, database design,
languages for database management, database security,
database management programming
1204 203 nslusunssdedng 3(2-2°5)

Object Oriented Programming

lﬁauvlmmmsw%m 1204 107 ﬂé’ﬂﬂ‘ﬁIﬂﬁLLﬂiN
ARsNILMRS
Prerequisite 1204 107 Principles of

Computer Programming
Lmﬁ@ﬁ@wmﬁ"mﬁumiﬁwuﬂﬁmmmL%q’im
AN Soutand uiinina Sumadivia maviaduuaslndne iy
msfiuven matseendnAemaiannlsunsudsiaglagld
wile vesmmandadatiudlfuuunsiin sruuvaemsia
waemaLiduiusseraualndiadu umﬁugmmaﬁamﬁz
WiIBaLIang

Fundamental of object oriented programming
concepts, class, object, package, interface, encapsulation
and polymorphism, inheritance, object oriented concept
using language APIs, graphical user interface (GUI)
application, multi-tasking application and interaction

between applications based on objects communication
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1204 204 MESWAWILAZAITIONSLIL 3(2-2-5)

Web Development and Management

Wowlavasnedn : 1204 103 mawitgyindmdy
MegnIsraNRaLnas
Prerequisite 1204 103 Problem Solving

for Computer Science
v X v A o oa 6§ G a ¢

ANHNILNOWNLINVBUNDILUR na@ﬂ’mm Ly

Ad A a ;’j 1 (% @ [N
IW?IW@@EVI%W\laW MIFNIALACNITAONIITSUUNIVLNUY
o 3 A A A4 v o @ a
udsnmsiy LLaszaqmawma’mafl,umiwwmnmmﬂwa
Wi mwaniednuaaesln s aiumagwun ey
wata visluilignaneuasusitne madenlaaduladidiugm
Toa

Introduction to the internet, World-Wide-Web
(WWW) and TCP/IP Protocols, configuration and man-
agement of web server, language interpreter and relevant
tools for web application development, markup and script
languages, static and dynamic webpage for client and server
sided, database connected website
1204 205 seUVU{UANS 3(3-0-6)
Operating Systems

vewlazasnedn : 1204 103 mauAlgndmsy
MEMSAINRLNDS
Prerequisite 1204 103 Problem Solving

for Computer Science
ﬁuggmmaﬁwmﬁﬁ@ms madnsrULnaNiaaes
soniaenssunaNiames lassaesruuufofime mavhau
1933 uUUiAMs mavimstamsiwaias matinsians
b M amaRuise iLYaye matlasiue

anuaaady uussuuUfieme nediinweruul g
Fundamental of operating systems, comput-
er-system organization, computer-system architecture,
operating-system structure, operating-system operations,
process management, memory management, storage man-
agement, protection and security, operating system case

study

1204 207 lesesradoyn 3(2-2°5)

Data Structures

Gauvlm‘zmsw%m 1204 107 ué’nmsiﬂmnsu
ARANILMS
Prerequisite 1204 107 Principles of

Computer Programming

MIFAFTIMNLANNINULLIEFIFU UDdeU L
Beston unaoy umeaudai Temsieales MunsEas
Tosmnmaiien nonsdalosnsesms madessmie
annwuudull dulduunrinme marhumaediuls mssdg
gl duliuuuieiues masaviiae AnadunEl ms
aiEULLLET Walan BRI FULeEIaALAUTaYE MIdun
Iﬂiumsﬂmaﬁ%ﬁﬁasﬂamﬁuymmﬁ@mﬂﬁmﬂmL%ﬁ@]q

Linear allocation: array, stack, queue, dequeues;
linked allocation: singly linked lists, and doubly linked lists,
trees: binary tree, traversal, representation, AVL-tree, heap
storage, hash coding, sorting and searching techniques,
data structure programming based on object-oriented
programing concept
1204 302 MPBATeHuazaenuLLIUAIUIE 3(3-0-6)
Algorithm Analysis and Design
1204 207 lasseredaya
1204 207 Data Structure
ﬁuﬁmﬂnaaé’aﬂa%ﬁm lossatdays Mtz

& a
Lﬂﬂ%‘l‘ll‘llﬂ\ﬁ’l ek

Prerequisite

Sanadfia Sanastineum madamailaanuazasue mad
Adane3rauuLatliy melemadaulUsunsauuunain ms
penuLLIasE Ao AER Flumudtiymens ) g made
Sesdoya mashyansm madugdanna iWuein
Fundamental of algorithms, data structures,
algorithms analysis, searching algorithm, divide and con-
quer techniques, greedy algorithms techniques, dynamics
programming techniques, design and create algorithms to
solve problems such as sorting, graph traversing and string

matching
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1204 305 AaNNAMaINTAN 3(2-2-5)

Computer Graphics

X Y o o N ¢

LUQGWuﬂUﬂTiGL‘HIﬁiLmiNﬂaNW’JL(ﬂaiﬂﬁﬂﬂﬂ

a §o o A~ ¢ A P 6 &€& v
ATlaMEFSEMSUAasRImasITAN M ldrandusiness
IMANRLARINTAN MIF e waaIRfuasanuid mald
NTIANWANNA 193 OpenGL lumavnnu masiasie &ides
aa

LLﬁg’JG]Ia

Introduction to computer graphics and appli-
cations, mathematics for computer graphics, graphics
components and software utilities, 2D graphics and 3D
graphics, graphics package and OpenGL programming,
sound and video editing
1204 307 flgygusshivg 3(2-2:5)

Artificial Intelligence

X > a € a o

wugeuilnynniseeing PBnlsmue manwnms
witTeyvn Maunuaas madhamaWa maavmelldenaal
wiwan nsstaumBEseMshaniu uarmaBuuaeaesas
nAfeduiyanlseieg i matssnanamsoTINTd
FPULRTENTIRY UAYNIEEUITaATEY

Fundamental of artificial intelligence (Al), state
space, search, problem solving, knowledge representa-
tion, reasoning, inference under uncertainty, probabilistic
methods, and machine learning, research topics in Al such
as natural language understanding, expert system, and
machine learning
1204 405 Inenendasdaya 3(2-2-5)

Data Science

Gau"lmaaswfm 1204 107 ﬂﬁﬂﬂ‘l‘éiﬂﬂmiu
ARANILMS
Prerequisite 1204 107 Principles of

Computer Programming
wAanmemnuinenmsdayadmiugaia medems
Faya naliemeitoya ToeliafuasmaBenstoaadasing
nssenwiedernas mavhindeddays naateans
wasenuiIndaga mesAuAuasuasdana3iumIduAn
matszananadoanauanies madaiuuasAenzidagya
0 WY

Data science concept for business, data manip-
ulation, data analysis with statistics and machine learning;
information visualization, data mining, extraction of infor-
mation and knowledge from data; information retrieval and
search engine algorithm, text and speech processing, big

data storage and analytics

1204 418 MsMaeUKAZMSLsETUABNINTBNAWISI(3-06)
Software Testing and Quality Assurance
MANMIMAFELZaNAWYS MFWIUaLNeIgIUENA

LRIMINAFLTONGWIS NTLLIMMTNAFRLTENALS A0 FNEN

TUMINAFOL MIMILNUMSYIAFEY NSNAEBLILFIF A

MINAFOUULLDANDY NMINAFDULLLAI UaLWa e madia

ghan dwsumaneseudeitaidu mameseunouiFateii

manasaLEsmMs AL AU EgSEIL MILANSTAMS

manesaLmoNdNS IansladnsummesaLoNdLnS
Principles of software testing, software testing

glossary and international standard for software testing

(ISTQB/ISEB), software testing methodology, psychology of

software testing, planning, retest, regression testing, static

testing, dynamic testing, functional testing techniques,
non-functional testing, state transition testing, software
testing management, and computer-aided software testing

(CAST) tools

1204 424 Adsdayauazssiadantes 3(2-2-5)

Data Warehouse and Business Intelligence

Gewlavasnedn : 1204 103 mauitlgndmsy
IgMseaNRILAeS
Prerequisite 1204 103 Problem Solving

for Computer Science

MIDONULULAENINBIWIATITaYE MIFT UL
$raeedioyn matlszanans Belemziaaulal mssanuuy
pndoys uasmadhfispudayaunimassededoyalums
sfuayusruaiuayunsiaaula uazgsfadaniuy ms
oonuuy uazmawannllsunsslsvndmegsnadaniey ms
28Ny wagnmEiuauledagadmiugsiadanies

Design and Implement of data warehouse, data
modeling, on line analytical process (OLAP), database

design and database access, the role of data warehouse

=
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in decision support system (DSS), foundation of business
intelligence, design and development of business
intelligence applications, expansion and support of data
warehouse for business intelligence
1204 429 e lusunsNYszenG 3(2-2°5)

Application Program Development

ﬁauvlmmmsw'“m 1204 107 ﬂé’ﬂﬂ‘l‘ﬂﬂﬁuﬂi&l
ARaNIMRS
Prerequisite 1204 107 Principles of

Computer Programming
Wannlsunsudeeiasiiofiviuasi sunsnads
snfiansiogudayalfotgndosuasmansan wasn
Infidsdasd sdlumaifiefnseiugunaimenon ms
SNIUMLLTIBNIU MILEAHATIEN
Database application development, development
of dynamic link library, connection external hardware, cre-

ating report and show report, application web development

1204 430 ARNWILADSINAULATANTUTZAIANANIN  3(2-2-5)

Computer Vision and Image Processing

ﬁau"lmaaswf‘m 1204 107 ué’nmsiﬂmniu
ARNNILMS
Prerequisite 1204 107 Principles of

Computer Programming

L‘]ﬁaﬂéf%lﬁl LIUMILILIRNAMALAZLE AN
mawun T srLeeaAAeS Luea maUSulsgmnmaas
AT FULLLYBINE N TLMIULAEM IR RN
TUNIL MIGAMN MITIMN MIDBLEMN ﬂﬁLﬂ%BUL’ﬁHU
waz3himn miﬂizmawamwmﬁ'auvlmuazmi@mmﬁm
fhathsmadamasunasiiinaSide et

Introduction to computer vision and image pro-
cessing, image representation, image color models, image
enhancement in spatial domain, noise reduction, image
segmentation, image description for analysis, image match-
ing and recognition, video processing and object tracking,

case studies in computer vision

o

1204 439 udnnsllsunssmanialnasuiy 3(2-2-6)
Ineneans
Principles of Computer Programming for
Science
% j v t:!l (% a a 6
mmgmamummﬂumm&luIﬂimeamwamai
M ivseay aeRLsznauiug s lysunes #ile
dayn JuvuLazlassEsI Futsmm uazieasing
A 0w K ¢ ¢
WHlandsUMIUssanana Mt a1ist madsvanana g
Introduction to computer programming using
suitable programming language, fundamental elements of
programming language, data types, syntax and structure
language, compiler and executing virtual machine, iteration,

array, file processing

23 JnHndssaumsaiite/aufafinmn
dwdulusunssdng  fwne WiEew 3 vihefia
fdulusunsassiadin mviue TS mbheie

0201 495 lassnudifomendiaenans 1 1(0-2-1)

Senior Project in Mathematics 1

Woulevasedn : amudouEednioniiudn
Laitaand 27 mheda
Prerequisite Registered core courses not

less than 27 credits
msdnnilymuasidanindofianlantasiiasms
wWlassadlasens
A study of problem and selected interesting topic
and present project proposal
0201 496 lassnufifameadiamans 2 2(0-4-2)

Senior Project in Mathematics 2

Wanlovasnede : 0201 495 lassuiidanis
ATMAAENS 1
Prerequisite 0201 495 Senior project in

Mathematics 1
macmiiumavhlessnuenuislassunedn 0201
495 lessmfidamendiansas 1 hneouatisaysaiuas
seuthnsiReiulassnis
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
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0199 499 FuNIANIN 9(0-40-0)
Cooperative Education
matftifnulusnudsznaumsethefiszulay

amnassiossrhsmTinendefusmmsenoums diowam

faeltemudmaAnmauasinuiinedastiumaoulu
somLTEnaLMs MInaeas umumsfnathadussuy
madana madiadula aasrauvnuelumsienyiuazms
ﬂiﬂ‘ﬁ%@ﬂN@’N&Iéfﬂdmi"ﬂadﬂm%ﬂixﬂa‘hﬂﬁ RO

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-develop-
ment 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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I : Bachelor of Science Program in Statistics
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-
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e insINaaeanangns Taifaeni 130 wihefa
I v I
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1. wedndnviall Laistaena
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PWAUNKLAR
Tusunssind Tusunsaiavfafin
30 wuaEna 30 ke
94 waena 94 ke
15 wihene 156 wihene
79 Wiene 79 Whene
15 e 156 wihene
40 Whee 46 Whene
24 Whne 18 wihene
6 weie 6 N

130 wuLEN®

130 wuLEna
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=
etk
1. wae3mAnuvialy laitaenan 30 wiaeha
2. NHINITURNIE laitaenin 94 wiaeha

2.1 NgNMuN% A WiSen 15 wiefa

0201 161 upagdsdmsUsDfmans 1 3(3-0-6)
Calculus for Statistics 1

0201 162 uaqgasswiUataeaas 2 3(3-0-6)
Calculus for Statistics 2

0202100 0l 3(3-0-6)
General Chemistry

0203110 F¥inen 1 3(3-0-6)
Biology 1

0204 104 ANAYAT M 3(3-0-6)
Fundamental Physics

2.2ngx3rien laistonndn 79 wiaefia

221 5 Nugndzien  Mvualisew 15 mieda

0201 141 wdnediaenass 3(3-0-6)
Principles of Mathematics

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

0201 356 MEsNnEEMIUEDAEAS 3(2-2-5)
English for Statistics

1208 101 Ewmmﬁasﬂa%wﬁugm 3(3-0-6)

Basic Data Science

1208 102 nﬁIﬂSme%uﬁugmﬁm%u%wmmi 3(2-2-5)
Toya
Basic Programming for Data Science
2.2.2 33 aneAY
Tusunssind laivtaendr 40 wbaefia
Wsunswawfadnw  Taitteend 46 wibefia

0201 251 addenaasidosdn 3(2-2-5)
Introduction to Statistics
0201 252 &RGMARSEAINTIEN 3(2-2-5)

Analytical Statistics

0201 254 mﬁ:ﬂmauabi’aaﬂm%ﬁmﬁﬂﬁ 3(2-2-5)
Data Visualization

0201 255 wiamasndaya 3(2-2-5)
Data Innovation

0201 351 ab@FnHinenans 3(3-0-6)
Mathematical Statistics

0201 352 MIBUNWEIFNA 1 3(3-0-6)
Statistical Inference 1

0201 353 Apmadanéachs 3(2-2-5)
Sampling Methods

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

0201 362 AfiaMINENNToL 3(2-2-5)
Forecasting Techniques

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

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

0201460 MAAeTAnAedulsEszgng  3(2-2-5)
Applied Multivariate Analysis

0201 452 FNNWEDE 1(0-2-1)
Seminar in Statistics

0201 453* la9nuyneaiia 1 1(0-2-1)
Senior Project in Statistics 1

0201 454* laTanumasiiai 2 2(0-4-2)
Senior Project in Statistics 2

0201 nsRnem 2(0-4-2)

499** Student Practicum

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

Cooperative Education
wnewe  iungintiumheie namsSuwdu S/U
s Fumednlitumbenia namasewdu s/u
faatidenGoullsunssnd WiEew 0201 453,
0201 454 wae 0201 499 lae laidaaiFem
0199 499 dwiiAnTidonZeulisunsuavia
fnw WSem 0199 499 TaelsidaaFen 0201

453, 0201 454 tlag 0201 499
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v A A a 1 t;/

THaanGuuneAneea Ui
Tdsunsudnd laistaendt 24 wiaefa
IhdenBounednanngainada ngain
adlaenaas nasRTTIne Mty ngRITMsLsyiuy wie
ngsAmmIsensgmannaT lessnsaidaniznldanngs
I tﬁl A A a 1 a (% v
longamits viadonGenldlummenguuunaaznedniule
Tsunsuaunadnin laistaendt 18 wiaefa
ThidanBounednanngainada ngain
adlaenaas nasRTTIne Mty naRITMILsEiuiy wie
ngsAmmIsensgmannas leessnsaideniGuuldanngs
longawits viadonGunldlummenguuunaaznedniuld

1) ngNINEda

0201 365 NAAEdasaunLszN 3(2-2-5)
Categorical Data Analysis

0201 357 MIANVIDMTEIEDA 3(2-2-5)
Statistical Computing

0201 361 addenaas iBnNRIaes 3(2-2-5)
Non-parametric Statistics

0201 451 M3BANLULMINARDY 3(2-2-5)
Experimental Designs

0201 455 TdaiLemMInta 3(2-2-5)
Special Topics in Statistics

0201 457 mzmumsaimmaaﬂﬁaﬁu 3(2-2-5)
Introduction to Stochastic Processes

0201 458 FAUANENIL DI 3(2-2-5)
Introduction to Mixture Models

0201 459 WULRBINIATAFNEFSINSL 3(2-2-5)
FNINEN
Mathematical Modeling for
Epidemiology

0201 463 MIBUNWTINA 2 3(3-0-6)
Statistical Inference 2

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

0201 477 MR 3(2-2-5)

Simulation

2) nfsAmediadsns

0201 243 dinmaFeayyuitinadi 3(3-0-6)
Introduction to Differential Equation

0201 316 MFeMiEGEURH 3(3-0-6)
Introduction to Numerical Analysis

0201 342 ltsunsuveadinenaes 3(2-2-5)
Mathematical Program

0201441 afinenERSEEAve o 3(3-0-6)

0201 443

0201 446

Introduction to Biological Mathemat-

ics

WU AIMNATIaFEaS 3(2-2-5)
Mathematical Modeling
sudenATnassdunsilosdi 3(3-0-6)

Introduction to Finite Difference

Method

3) nfaATanennataya

0201 481

0201 482

1208 104

1208 201

1208 203

1208 208

1208 404

1208 411

a % dl .2( } 4
MIIEUFVDILATDILDIAU 3(2-2-5)
Introduction to Machine Learning
v ] igl‘ 1%
masgafﬂm@ﬂmymmm 3(2-2-5)
Introduction to Big Data
nafenIDsuasilastays 3(2-2-b)
Data Wrangling
whfessuuudaya 3(2-2-5)

Database System Concepts
mesanuuulpeiulsaumsnivasd 1 32-2-5)
dmSumaluladfaria

User Experience Design for Digital
Technology

waasflodmiLAnenadaya 3(2-2-6)

Tools for Data Science

\eaeNakana 3(3-0-6)
Digital Economy

Sumaﬁﬁmmaﬁwﬁ@ 3(2-2-5)
Internet of Things
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0201 358

0201 364

0201 374

0201 476

0201 478

0201 480

Lﬂiﬁgs‘iﬁlﬁa@é’fu
Introduction to Econometrics
myJ Lﬂ‘i’l%ﬁﬂ’]'mlﬁm

Risk Analysis
Usernsenams

Demography
ATInENEASMTIAU

Financial Mathematics
AdlarmaaTsyuTie

Life Insurance Mathematics
MAAeTIiMIegsan

Survival Analysis

5) naju%mmsé"@miqﬁmmssu

0201 363

0201 380

0201 381

0201 382

0201 384

0201 386

0201 387

0201 456

0201 461

NIAILANEUMNN
Quality Control
FEULMIVAMIO U AN
Quality Management System

mi’lNLLN%LL@%@’JUQNW‘EN&W

Production Planning and Control

DIAMIUAEMITTANTINIRAETNTIN

Industrial Organization and
Management
madamalada@ngd
Logistics Management

madiedulameldmmenginosi

Multi-Criterion Decision Making

madnmensinluldradasss

Project Feasibility Study
mwwmwwzﬂﬁqwﬁmé’u
Introduction to Optimization
Ee oINS

Operations Research

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

a a v 1 1 a
3. waandzdanis laiteend 6 wkieia
fRemnanidenGuuneAnau ) Aidlaseulumminendy
Toesuanudiusotnnaastiinm
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LAWMSANW
Tdsunsudnd UIUVIIFU 9 MAMTENIN
Tdsunsusufadnmsn  1UN9ER 8 MAMIANLA
U9 1 medu
. - N
Eoeral a3 - -
Tdsunsalnd Tdsunsuaunadnn
XXX KKK Amdnvi b (1T96) 4 4
XXXX XXX Andnwinll (don) 4 4
0201 151 uaagasa mMSUaDAMENS 1 3(3-0-6) 3(3-0-6)
Calculus for Statistics 1
0201 251 snAenaasidaIdiu 3(2-2-5) 3(2-2-5)
Introduction to Statistics
0202 100 Lﬂﬁﬁi}\lﬂ 3(3-0-6) 3(3-0-6)
General Chemistry
0203 110 #33nen 1 3(3-0-6) 3(3-0-6)
Biology 1
598 20 20 43
% 1 madae
. .. wwEAa
DGRl I N N
Tsunsagn Tsunsuauniadnw
XXXX XXX Amndnwvily (Tae) 4 4
XXXX XXX Andnwinll (don) 4 4
0201 152 unagasEmSUsTAeNeS 2 3(3-0-6) 3(3-0-6)
Calculus for Statistics 2
0201 252 FHfranSERe N 3(2-2-5) 3(2-2-5)
Analytical Statistics
0204104 | WAndyagm 3(3-0-6) 3(3-0-6)
Fundamental Physics
XXKX XXX Fnienia 2 2
59 19 19
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U4 2 madu
. .. Wi
SURIL 93 R "
Tdsunsadné Tdsunsuaunadnn
XXXX XXX Andnwinll (Bon) 8 8
0201 221 Nramiadadidoin 3(3-0-6) 3(3-0-6)
Elementary Linear Algebra
0201 351 FHfTndiamans 3(3-0-6) 3(3-0-6)
Mathematical Statistics
0201 375 lusunsudniSagmeatia 3(0-6-3) 3(0-6-3)
Statistical Packages
1208 101 ﬁwmm‘s%’asgaﬁuﬁuﬁm 3(3-0-6) 3(3-0-6)
Basic Data Science
59 20 20
U9 2 madana
. - Wi
e herl a3 - -
Tsunsalnd Tsunsusuiadnun
XXKK XXX Sndnwinly (don) 6 6
0201 141 wAnATIneNES 3(3-0-6) 3(3-0-6)
Principles of Mathematics
0201 352 MIBUPNWTINA 1 3(3-0-6) 3(3-0-6)
Statistical Inference 1
0201 353 Bmsidandaehs 3(2-2-6) 3(2-2-5)
Sampling Methods
1208 102 msldsunsaduiugudmsiAneimsdosya 3(2-2-5) 3(2-2-5)
Basic Programming for Data Science
XXXK XXX FRani 2 2
kLYl 20 20
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. L. Wi
SUFIT P R -
Tdsunsudné Tsunsaaunadnun
0201 354 MIANATIAMIDADDE 3(2-2-5) 3(2-2-5)
Regression Analysis
0201 362 WMATAMINENNTDL 3(2-2-5) 3(2-2-5)
Forecasting Techniques
0201264 | maiuesmadaya@@uarien 3(2-2-6) 3(2-2-5)
Data Visualization
XXKX XXX FLanidan 9 9
XXXX XXX Anaanias 2 2
594 20 20
1% 3 madae
. - AN
Erterl a3 - -
Tdsunsaund Tsunsasmnadnun
0201 376 AnensudleAn79e 3(2-2-5) 3(2-2-5)
Research Methodology
0201 255 winnTsadaya 3(2-2-6) 3(2-2-5)
Data Innovation
0201460 | mAemeinaneshulsdalszeyne 3(2-2-5) 3(2-2-5)
Applied Multivariate Analysis
0201 356 mndsnauemiuanAenans 3(2-2-5) 3(2-2-5)
English for Statistics
XXXX XXX Fnanidan 6 9
T 18 21
1 3 meggFau
. - WEne
B ool a3 " "
Tdsunsalnd Tsunsusuiadnun
0201 499 msinams (aiumiaefe) 2(0-4-2) -
Student Practicum
59 2
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U4 4 madu
. Ll Wi
SUFIT #9391 R R
Tdsunsadnd Tdsunsuaunadnn

0201 452 RGPS aNTal 1(0-2-1) -
Seminar in Statistics

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

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

XXXX XXX Fanidan 9 -

59 11 9
U9 4 madme
. . AN
SURIL 4999 R R
Tdsunsadné Tsunsuauniadnw
0201 452 ECR NG - 1(0-2-1)
Seminar in Statistics
0201 454 Tossamveadia 2 2(0-4-2) -
Senior Project in Statistics 2
598 2 1
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AasUESILIM

1. mnaindnwihly

2. RAINITUANL

2.1 N§AMUNL

0201 151 ueaRATUSUARRMARS 1 3(3-0-6)
Calculus for Statistics 1
Souavamusiaiiosasieiiu ayuiasioiiy

fautafenuasmatszgna U5t uasmstszane aynsa

aiue
Limits and continuity of functions, derivatives of

functions of one variable and applications, integrals and

applications, infinite series

0201 152 umaARRHEUSUATAMERS 2 3(3-0-6)

Calculus for Statistics 2

Wewlyzasnein : 0201 151 uAagdadmsy
saensas 1
Prerequisite 0201 151 Calculus for

Statistics 1

Ao Aauasamadoiiasmesiaiu
sneuLls ouiuielon wasmaUssand Jaivanyd sums
Goawitdiioodu

Functions of several variables, limits and
continuity of functions of several variables, partial
derivatives and applications, multiple integrals, differential
equations
0202 100 tadittaly 3(3-0-6)

General Chemistry

Ysanaudaius lassadsasaan Wussiadl Mo
%adlﬁ@‘ﬂ’rﬂ\‘iLMﬁ’JLLﬂ%ﬂﬁﬂ%mHL@ﬁﬁaL‘V@%IN\l@%Wﬁﬂﬁ33‘1_I‘1_Jm‘§
telaudifinaseu saumaenamsiod sunainsiuazanga looa
MTNDI6 UasmNSIEnTia Mewmsnddu edilindes il
fufunndon

Stoichiometry atomic structure Chemical bonding
gas, solid, liquid and solution, chemical, thermodynamics,
electron transferring system, chemical kinetics, chemical
and ionic equilibria, periodic table and representative

elements, transition metals nuclear chemistry, environmen-

< tal chemistry
G

0204 104 HAndaagi 3(3-0-6)

Fundamental Physics

NAENERS MIFuLazAAL e LELALTFUANES
g09lvia s lihuazansausinan aamwarnans uarAand
ya lvial

Mechanics, vibrations and waves, sound, light
and optics, fluids, electric and magnetic fields, thermody-
namics, and modern physics
0203 110 #23nen 1 3(3-0-6)

Biology 1

aTRnsEeTin madastuReiiEan Inensudion
PMImenenans Ssieivadiin iraauasNILUaATN Wiy
ans nalneesifamns anavanuarsaasieiiiin
Tassetouamininasfisuasdns fneineuasngfinss

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

2.2nqx3r1en
2.2.1 '“mv%ugmimmn

0201 141 WANATAFNHAS 3(3-0-6)

Principles of Mathematics

A53NINLN 190 ANNFus uazandu sruu
Swnuae wiumslfingua uazmafigas

Logic, sets, relations and functions, real number
systems, emphasizes arguments and proof
0201 221 RaediaBadudiosgu 3(3-0-6)

Elementary Linear Algebra

sruuENmadEIaNYaNG Frmvue 13pAnn
LG]@% mil,tﬂmL%dLs”ff%l,’mLG]@%LQWN"HENﬂﬁLLﬂﬂQL%@L’sgful,l,ﬂzmi
Uszene

Systems of linear equations and matrix, determi-
nants, vector space, linear transformations, eigenvector of

linear transformations and applications
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0201 356 AwdsngusULFRAMENS 3(2-2-5)

English for Statistics

e lafienilessadmesumenamesia ms
udinunimsediamaniiarata mafienunadnsanms
Aameitoys mmbieuermeEdfiloe N e uay
WHUDRGY ) MadpuuvaUuasunAngs Madaulse i@
fnsumsiinnu msiinamiadinm maadasnu warmsdnm
gia M3devaavanedidnvsafing msnsenuuunaualasnm
wagmIFNAEOiNY

Understanding structure of statistical articles,
reading mathematical and statistical symbols, result
interpretation from data analysis, presentation of basic
statistical values, graphs, tables, charts, writing summary
and abstract, writing curriculum vitae (CV) for internship,
cooperative education, job application, and further study,
writing an e-mail, filling application forms, and job interview

a Py ¥ X
1208 101 NENMNTUDYAIUNUTIH 3(3-0-6)

Basic Data Science

mmi%uﬁugmé’m%mmﬁaqﬂa (Data Science)
mykaTitayn wna lng g melielesHayaiia
mMIudeduradgsia Fadmmanan maeaule ML
WAAD M3TRouRemeasanfnsiluernaa n3asile
LLazm@ﬁmmﬁuu,az’imezﬁ“ﬁmﬁawﬁ@wmaﬁwmmi
Sy damsBeusiuenadludnhuasmaandfie
untloym

Basic data science, basic big data analysis,
Valuable data for business competitiveness including
marketing, decision making, product improvement, direc-
tions and trends, tools and techniques based on the funda-
mentals of data science, breadth of knowledge and the

applications to problem solving topics

v v
1208 102 msTaJsunswﬁ'uﬁugmém%’u%wmmsﬁ'auﬂa 3(2-2-5)
Basic Programming for Data Science
. P Y x o X 4
msure gy duiug I aNagiuiug e
funmeasiaees shutsuaziindoya nssumuazmsusad
U A a t:!l A 2;
M madeulUsunssuuuditauls madaulUsunssuuinu
Yo 6o o ¢ a Ao v oa
mslEiandu msdamsing meSenldlaursdmsinenms
Toya

Basics problem solving, basics of computer
programming, variable and data type, input and output,
conditional statement, Iteration, using function, file

management, library for data science

2.2.2 33 antieAY
0201 251 sRGFNERSiTasd 3(2-2-5)
Introduction to Statistics
Lgmﬁ@ﬁujmmmﬁﬁ@ FOAMFanNTIoUm ATy
swysdays anmhandy mauanuasenanhazdhulsl
dorfinuazinsaiios 1w msuanuavEwn msuanuasii
79 MILANUALING MIUaNUash mavwanuaslamdssos ms
wanuagan ﬂmmﬂmwmﬂﬁfﬁumé’am@’qasmfjm ms
ﬂssmmmmeﬁma@mm@jmﬁm%ummﬁ'a o liay
mmLmiﬁi’awnmﬂsmmwﬁma@ AmmuAnEhaBsF AL
ANNUFNTNFAFI UazaaNauaNNILIUTIMIRTETNg
asnan warmemeidasalag 4l sunsudiSagUmesia
Basic concept of statistics, descriptive statistics,
data collection, probability, discrete and continuous
distribution such as binomial distribution, Poisson
distribution, normal distribution, 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 variances, and data analysis by using
statistical package
0201 252 &AGAMFASIBIAAIEN 3(2-2-5)
Analytical Statistics
dowlvvasmeden : 0201251 sGeEaS 0w
Prerequisite 0201 251 Introduction to
Statistics
MIUATERANNULTUT WM AP EnuasEamMe M3
mﬁammmgﬂﬂﬂ&lmswmauvl,ﬂﬁwé’maaLLazmimﬁa‘u
noallnsan-asisuan manasauenmiudastlnemmasey
lafm&ses matienginanauuacanduiudidaduatnahe

aidlidamnm e’ dmiulsennsvilsnguuazaosngy
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oynsunadaedu el warmaiiersidoyalasld
lusunsudiSaguneaiia

One-way and two-way analysis of variance,
goodness of fit test by chi-squared test and Kolmogor-
ov-Smirnov test, chi-squared test for independence, simple
linear regression and correlation analysis, non-parametric
statistics for one and two population groups, basic of time
series, index numbers, and data analysis by using statistical
packages
0201 254 msshusuadaymiBeiuntienl 3(2-2-5)

Data Visualization

m3oenuuumMIThiauad ayadduarieant ms
Aemeidayaiiemsanasou neeenuuuBulnTn neats
Funetwiiedu lealdlsunsudiSaguviommitsunsa
iTeln

Data visualization design, exploratory data
analysis, infographic design, web application by package
or computer programming language
0201 255 winnssudaya 3(2-2:5)

Data Innovation

Usunvaesdayaladuaiifouasdoyaioled ms
wydeyaladldinaluladatelnal u Insdniidlatio lnde
afifuasnetinadnyseting wallauaziaiesiolums
AengidayalnFuaiifuuardoyaiuled 1w mevwilos
Foanalaeldlsunsamstia masiadulannuamsiiongsh
Yoya marhisuadoyalaeldrenduad W Tableau uat
unasaIRNE 11 Google Dashboard

Types of social media and web data, data
collection using new technologies such as mobile phone,
social media and electronic records, techniques and tools
for analysing social media and website data such as text
mining using statistical package, decision-making based
on data analysis, data visualization using software tools
such as Tableau and specialized platforms such as Google
Dashboard

0201 351 sAGLTsABIAFEAT 3(3-0-6)
Mathematical Statistics
dowlvvesmeden : 0201251 siGeaRSEasd
Prerequisite 0201 251 Introduction to
Statistics

Futsga nawanuasenNinaniuaediulsgs
sin lidafiasuazsiaiios Msuanuas I MatanUasmsTRL
uazmsuanuasiicionls enenems ansuals s Tusmduas
HarHunorifialusms mauanuasfidduazensdonlos
FEMTNMIUANUAY MIUUAILDITIUUTHN MIUANUAIVBIG
A0FDUM LALMTLANLAIMEIDEN

Random variable, probability distribution of
discrete and continuous random variables, joint, marginal,
and conditional distributions, expected value, variance,
moments and moments generating function, common
distributions and relationships, transformation of random
variables, distribution of order statistics, and sampling
distribution
0201 352 MFAUNLEIFDG 1 3(3-0-6)
Statistical Inference 1
donlavasnein : 0201 351 sdRiBensiamans
Prerequisite : 0201 351 Mathematical

Statistics

mstsanaeunLqe sxifvasdhsesnms sl
DN ANHALEUAIN ANNNDLINEY ANNENYTE AN
ulsvaushae duszanniilowBssuasdiemsusLnush
g0 Sassnnudaduldiowdecdiiige duszanid
UsAnsmmgegm matiszanauenlaeAB e A mshazid
Jogn Fmasmastosiign uaritnaus uavmastietasema
Gt

Point estimations, properties of estimators, un-
biasedness, consistency, sufficiency, completeness, mini-
mum variance, minimum variance unbiased estimator, best
linear unbiased estimator, most efficiency estimator, esti-
mation by using moment, maximum likelihood, least

squares, and Bayes’methods, and constructing confidence

intervals
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0201 353 35msiAendiatng 3(2-2-5)
Sampling Methods
dowlvvasmeden : 0201251 siGeaRSEosd
Prerequisite 0201 251 Introduction to
Statistics

wnfauasdsglamizasmsidandiatg maden
shoshalaelFansshanusas il fesnhant Sunaumas
MIdmageiaths MIsanUULFBUMA ANNARALAADI
Aeanmaiendhaeauaglifinanmsiandiaee 33ms
dendhatauarman muazwaae e Madandaeega
wuLhe msdandethaluuiisyuu ApmsiRandathaluiis
%uqﬁ EhRIlPHANTTGH wamstanhathmaedu
qiat waymatseend il sunsadiSagUmeaiia

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 applying
statistical package
0201 354 MSAATIEINEDARRE 3(2-2-5)

Regression Analysis

Ganlozasmedm : 0201 221 Aradiadadn
X o
STRR[NY

Prerequisite 0201 221 Elementary

Linear Algebra

mylenzimInanoathsheawMams lnamm
ShisnuuheAsmisresianiian manenonGaduaclslds
dulaeARurBnduasiimsdufivnzan msdenasmsia
fige mydemsinsnanaslunsdRfiFuLvu meesadey
amemALRADY Mlemeiandisuarnsidlsunsy
fiSagmestialumsiienzinenanae

Analysis of simple and multiple regression, esti-
mator 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 anal-
ysis of dummy variables, error checking, correlation analy-

sis and using statistical packages for regression analysis

0201 362 InAfiANISWEINTAL 3(2-2-5)

Forecasting Techniques

woulevassieden : 0201 252 sddeEASIE
sz
Prerequisite 0201 252 Analytical

Statistics

v : ¥ dl 1% G a aa
ANHNILDIGNLINUMINEINI WENTSLVELID
nIn Eﬂﬂif,‘li mMaIn mﬂmiammmmi@ YABNINLINULY
amaaa manennIsileslEmsliengimmaney 33nennl
(% ¥ A aa 3 6 a 6 i
Iﬂﬂﬂﬁﬂi‘]jhﬁ gy miwmmnﬂ@ YIDUNUDND-LAUN T mﬂ‘ﬁ

lusunsudiFagumeatifuamatiszynd liiudosaass
Introduction to forecasting, forecasting method-
ology : classical time series, time series regression, expo-
nential smoothing, Box-Jenkins, statistical package appli-

cation with real data

0201 375 lusunsadufagumestia 3(0-6-3)

Statistical Packages

Woulevassiedan : 0201 252 sdAMIEASLE
e
Prerequisite 0201 252 Analytical

Statistics

msnlsunsaiSagumastin lumsdemstaya
inadu mavhdeyaguuuushe o gl uesmaes
Hoyadmsumydemsh madamiemestiniinodiu mass
N @S eeNehEradays MILTrame Mvagay
s mIlemein NERIuE MITemsikasa kL
eadia uarmahnamslemgieanainllsunsuluguuuy
6 9

Statistical package usage for basic data manage-
ment, importing various data formats into the program, and
data preparation for analysis, fundamental data analysis,
graphing, creating tables for presenting data, estimation,
hypothesis testing, correlation analysis, statistical modeling,
and export analysis results from the programs in various

formats
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0201 376 Anensziduyisiae 3(2-2-5)

Research Methodology

Woulevasseden : 0201 252 sddMIEASLE
e
Prerequisite 0201 252 Analytical

Statistics

Inenszdouisn1aidy dssinnanimside ms
pumindoya nedufudayauasnaieBanndashe o gUuu
nademans it mamasLmese nadenlfiniesdle
uarat Timanzan maleTsiteys wasmadeumenums
pold]

Research methodology, types of research, data
collection, searching and citation from variety medias, types
of reference styles, research planning, selection of the ap-
propriate tools and statistical techniques, analysis of data,
and writing a research report
0201 460 MsAezivaEdLsdeszana 3(2-2-5)

Applied Multivariate Analysis

donluvasnein : 0201 252 sRGenandiTe
FiA912i wag 0201 351 FHG
Fasinmans

Prerequisite 0201 252 Analytical Statis-

tics and 0201 351 Mathe-
matical Statistics
MUY Lmemﬁ@ﬁunHa@mﬁL@mzﬁ
ALY MIuanuasLsnfnanesils miawmwﬁmﬁu
ndevaesuls M sUs e ms
enzimanenaenamediuds mIdengiasflssnauvan
maAemeitads mAemeisumnngy nslesiuLngs
MmN MAensiardaiusauaiifa uarms
AanzidoyslaglHlisunsudFagumesia
Matrix revision, basic concept of multivariate
analysis, multivariate normal distribution, inference about
multivariate mean, multivariate analysis of variance, mul-
tivariate regression analysis, principal component analysis,
factor analysis, discriminant analysis, cluster analysis, path
analysis, canonical correlation analysis, and data analysis

by using statistical packages

o

0201 452 FUNWINIFAG 1(0-2-1)

Seminar in Statistics

wonlevasedn : amudewdewiriandedy
Jwdn laittaend 27 wiaea
Prerequisite Registered compulsory

subjects not less than 27
units
MR NIRRT
Uszend Fatfenaemsamansiinedas
A synthetic study of articles from academic
journals applying statistics or related areas
0201 453 lassaumesfia 1 1(0-2-1)

Senior Project in Statistics 1

wonlevasedn : amadewdewiriandedy
3 wdn aittaend 27 waefa
Prerequisite Registered compulsory

subjects not less than 27
units
msdnsntimuasdenindafisnla wioaasue
whlasezaslassnu
A study of problem and selection on an interest-
ing topic including presentation of the project proposal
0201 454 lassaumasdia 2 2(0-4-2)
Senior Project in Statistics 2
dewlagaenedn ;0201 453 lasssrumendia 1
Prerequisite 0201 453 Senior Project in
Statistics 1
mamdinnsrhlassemmsiidafisuolunein
Tasenuadia 1

Conducting a project in topic submitted in Senior

Project in Statistics 1
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0201 499 MSANI 2(0-4-2)

Student Practicum

Wonlevasedn : amadewdeuiviandedy
3 ud lalttaendn 27 wiaea
Prerequisite Registered compulsory

subjects not less than 27
units

mstinasamiwmasanaia vosnefidieades T
v ems Sy3amia viaenu Wunmliteand 200
%’JINQ

Student practicum on statististics and data in-
novation or related areas in government, state enterprise
or private sectors at least 200 hours
0199 499 aviafnIN 9(0-40-0)

Cooperative Education

matftidemluamudsznaumsathafiszuy loe
amusanfiss s Anende fusmudsznaums devam
faeltemadmainmauaginuiinedasiumaaulu
amusznaums :ﬂmmmsmmiumiﬁwmmul,aﬂué’mmi
Anathadiustuy madane madiedula aaenaurinuelums
Aemeiuazmalszdingh ianslgmmwassmaanadosns
YDIFIULTLNALMT LATHNALTIN

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-devel-
opment skills. Also it will result in high quality graduates

who are most suitable for the work places and labor market

2.2.3 30880
1) NG
0201 355 nwAiaszidayaduunyszan 3(2-2-5)

Categorical Data Analysis

wouluwassiedan : 0201 252 sdGAIEASLT
a5z
Prerequisite 0201 252 Analytical

Statistics

MINTTUAEMIBRUINTLGMUTINNLGE
dudsomnnn Tnelddnam enudssdsime uasdamdam
000K MITNNITIVALN (?nLmuL%@Lﬁuﬁaﬁavlﬂﬁm%ﬁaa@
liliaifias dauuunennnesaelafndmiusnudsmadien
s09eh uasinudsmsfisienannisaseh shuuudonGad

Description and inference for binomial and mul-
tinomial variables using proportions, relative risk, and odds
ratios, multi-way contingency tables, generalized linear
models for discrete data, logistic regression models for bi-
nary and multiple responses categories, log-linear models
0201 357 MSANINTIADG 3(2-2-5)
Statistical Computing

dawlovesmeden : 1208 102 mslulsunsaduins
ududuinginisdaya
kAT 0201 351 HAGLA
ATAMEnS

Prerequisite 1208 102 Basic Programming

for Data science 0201 351
Mathematical Statistics
WiFsdharemsumaAemeAdesia F5mnaud
ansladmsumInypnudesia maudssudayauazmsidan
ot (WasunsL) Fndensmlusdifenamimaannn ms
dalesssnsuazenamnuinnsdaya fuuudaiuas
matfudasa uazmaemeideyalasldlsunsusiSagms
Bl
Numerical methods for statistical analysis, Mon-
te Carlo methods for statistical inference, data partitioning
and resampling (bootstrap), graphical methods in compu-
tational statistics, exploring data density and structure,
statistical models and data fitting, and data analysis by

using statistical package
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0201 361 dAdemansuBswsfines 3(2-2-5)

Non-parametric Statistics

Woulevasseden : 0201 252 sddMIEASLE
e
Prerequisite 0201 252 Analytical Statistics

u,mﬁ@ﬁugmma@ﬂﬁ@iaiﬁawmﬁma% NNTIA M3
NeFaUATIEEILA miawmmﬁlmﬁmﬁmeﬂnawﬁﬂﬂimm
dasUsenaviosnnd v nsdtduBasyiuuasda
mIenyienNd Ut uaEMIMasaUsRF wamnaines
delilsunswanisagy

Basic concept of non-parametric statistics, mea-
surement scales, goodness of fit test, inferences concerning
location of one, two or more independent and related
populations, correlation analysis and analysis of non-para-
metric statistics by statistical packages
0201 451 N192NLUUNITNARFDY 3(2-2-5)

Experimental Designs

Woulevassiedan : 0201 252 sddIEASLE
e
Prerequisite 0201 252 Analytical Statistics

u,mmmﬁ@ﬁugm‘nmummmumm@am [SAVEAAN )]
uanysal wioURN i Sanasyeh LenuuygSaasiu ms
NORDIULLUNNYDITER WNMULEAaWaDR LLN%LLU‘]JS%ﬂ 1H]
myemeideyalagldlsunsadiSagmestia

Basic concept of experimental design, complete-
ly randomized design, randomized complete block design,
Latin square design, factorial experiment, split-plot design,
other designs, and data analysis by using statistical package
0201 455 WiadaRieuneaia 3(2-2-5)

Special Topics in Statistics

Wouluwessedm : 0201 252 sddEASIT
e
Prerequisite 0201 252 Analytical Statistics

Tdafirenaae desemeaasthdvsuusas
maMsAn
Significant and interesting topics in statistics

which will be semesterly announced

o

0201 457 NSEUIBMITHALARANLTBIEM 3(2-2-5)

Introduction to Stochastic Processes

aa g a

0201 351 HAAGIATRAFNERS
0201 351 Mathematical

A a
wau‘l‘waasmqm
Prerequisite

Statistics

v z v t:l‘ o ) 6 v
ﬂ’NNELU@W}%LﬂEl’lﬂlJI‘ﬁ&lﬁﬂaW 13¥NaUAIE ANY

| = AA ) o , € A
anduufiGawlauazemeands laansaannalisaiiag
sznnvasamu NasLaumMathes Mansnannmeaifios ms
Usvand [fuaznadiineg uasmsdienzidosalaglHlisunsy

&iSagnead@

Basic Markov chains: conditional probability and
expectation, discrete time Markov chains, type of states,
Poisson processes, continuous time Markov chains, appli-
cations and case studies, and data analysis by using sta-
tistical package
0201 458 GRuvLHFEDIGH 3(2-2-5)

Introduction to Mixture Models

a a aa -
wau‘l&mammm 0201 251 dnaFAASLUDINY
Prerequisite 0201 251 Introduction to

Statistics

MILsEsnUINTFaSYD I MUUNEN A5z

auugegmamILLLLNGL SunarisaiSn fidenaa s
Yz dimes Tymnisadungnaasaidszai
wmfees madssdudmaungs SuLLHARENIWANUaY
tand uasshuuunead allEinmanuaaiang

Parameter estimation of mixture models, maxi-
mum likelihood for mixture models, expectation-maximi-
zation algorithm, choice of parameter estimate sets (roots),
problem of switching parameter estimate components
(problem of label switching), assessing the number of
components, normal mixture models, and non-normal

mixtures models
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0201 459 WULTABINNATAMFASIINITUILUIAINLN3(2-25)

Mathematical Modeling for Epidemiology

wouluwassieda : 0201 152 uaagasdusy
Aaaeaas 2
Prerequisite 0201 152 Calculus for

Statistics 2
mmﬁﬁujmwmzm@%w emadlsndinsi madinide
MIunside me¥nwme éhLmuL%qﬁmuwﬁujmém%ﬂm
Giado shuuualaLeaAnnd MIemeimaiamsindiEe
nEEMINLAN uaznstirnmamsUlsnfindanslse
Basic knowledges in epidemiology: infection,
transmission, recovery, classical deterministic models for
infectious diseases, basic stochastic modelling, analysis of
dynamic transmission, control measures, and case studies
in specific diseases
0201 463 MFAUN KT 2 3(3-0-6)
Statistical Inference 2
donlovasnein : 0201352 AMEaU AR 1
Prerequisite 0201 352 Statistical
Inference 1
LLmﬁ@Lﬁmﬁ’umimﬁauam@imﬁmﬁ@ e
wEusT-iReSE ManaEaUrAsgsgn NMsnasaumagge
N3y manesaudansdmnzhaniu WAINARELAY
Concept of statistical hypothesis testing,
Neyman-Pearson lemma, most powerful test, uniformly most

powerful test, likelihood ratio test, and others

0201 465 nsGadulamesda 3(3-0-6)
Statistical Decisions
dawlovesieden : 0201251 siGenaSiasdu
Prerequisite 0201 251 Introduction to
Statistics
PANMITIMIFRAUlaMIEia MIAeTLins
doaulameldanmenifuinenuas iwsinon nsdesed
masindulaleelFemmhazfuasmouiumraaud inasins
Gadlaf mmz‘ﬁ"q@ madiaaulalaylFvouiesroUstlomiuay
Mo msdieaulameldannsaiinrumsuanuaseans

| @ a ¢ Aa o
gl LLﬁEﬂﬁ’JL@?WEWﬁZyWTWNWﬂWEI?J‘LW]B%

Principle of statistical decisions, analysis of de-
cisions under certainty and uncertainty situations, analysis
of decision by probabilities and Bayes’theorem, optimum
criterion for decisions, decision analysis by utility and game
theories, decision under situations with known probability

distribution, and analysis of multi-stage problems

0201 477 M531@89 3(2-2-5)
Simulation
a o -1
Wawlarasnedan : 1208 102 M5 lUsHnTNTwA
gmém%u%wmmsﬁ'auua
WAz 0201 351 Ha6LT9
ATAFERS
Prerequisite 1208 102 Basic Program-

ming for Data science
0201 351 Mathematical
Statistics
FUMLLTITEUL MIET G LAYENLAYFILLTEN 61
wwsaasuusaias wwulideiias uasuuusouiensla ms
Usvgndalauna@in nosfunieaeuazmsiaas MInTasey
FMagnFasasLLINARS uazmanstismslsunsy
waglusunsnd§agy
Type of system, random number and random
variable generation, continuous, discrete and Monte Carlo
simulation model, stochastic process application, queuing
theory and simulation, validation of simulation model, and

simulation by programming and software

2) nfsdmediadsns
0201 243 samsiBsauusidassiu 3(3-0-6)

Introduction to Differential Equation

woulevasseda : 0201 152 wAAQAES MY
AaRMEaS 2
Prerequisite 0201 152 Calculus for

Statistics 2
MBS Euinily sanBeuiuisusy
d9 uavdusUigind aumade suuiBaduniiiusins
Fueneaft uasduilssanndudouds namaudasmmauay
mstszeng detigmeiray srunaNmsEIayiutITaEy
sumdsayiuitaudiodu
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First order differential equations, differential
equations of second order and higher order, linear differen-
tial equations with constant and variable coefficients, La-
place transforms and applications, boundary value problems,
system of linear differential equations, introduction to
partial differential equations
0201 316 Mshemsidedanudasiu 3(3-0-6)

Introduction to Numerical Analysis

Woulevassedan : 0201 152 wAAQAET MY
AaRMEaS 2
Prerequisite 0201 152 Calculus for

Statistics 2

ANAMAAAEILALEN RUTIFATY MR
Tngsuuuutesin A5ra9anTadd washsdamrhuasnashadna
AR MINNAIRAELDIFIAY

Error and significant figures, partition interpola-
tion, Lagrange’s method, forward and backward difference,
numerical solutions
0201 342 lisunsumendiaeans 3(2-2-5)

Mathematical Program

] I3 v
Wawlarasedan : 1208 102 M5 lUsnTNTwA
gmém%'u’mmmsﬁ'aga
Prerequisite 1208 102 Basic Program-

ming for Data Science
maudtymmeadiaenaes laeldldsunsams
ATnENENS
Solving problems in mathematics using mathe-
matical programs
0201 441 AdaFERSEeTInEEDdu 3(3-0-6)

Introduction to Biological Mathematics

Wouluwassede : 0201 243 aumsﬁeawﬁuﬁ
-
Wasnu

Prerequisite 0201 243 Introduction to

Differential Equation
sumanasheduidies uassumadeayiufidacdu
Fuudediamandigauassnuuudadacnsa ool
MeT7ANen qaanea thusnm madseynd dadiaenaa sl

o

maemzitlymenudinen

Introduction to difference and differential equa-
tions, discrete and continuous models in biology, equilib-
rium point, stability, application of mathematics in biolog-
ical problems
0201 443 WUUIADINNATIAFNHAS 3(2-2-5)
Mathematical Modeling

Wouluwassede : 0201 243 aumsuﬁaa%ﬁué
-
1Wasnu

Prerequisite 0201 243 Introduction to

Differential Equation

wuuanadl t;yml,mmﬁwmml,awiagﬁaaﬁm%u
IRIVACEN LLmﬁ@ﬁuEmaLumia%NLmuﬁma@ﬁmﬁﬁmmﬁ@%
warmIleNzh mehaaﬂu?'mm@é’am’%@ﬁayﬂﬂaﬂum'q
anaduase masfunuuhaasmesunsidiradianay
CERE N meﬂwammwwmmwzﬁmﬁq@

Discrete-problem model and continuous-problem
model for real problem, basic concept of mathematical
modeling and model analysis in an environment and a re-
al-world problem, formulating a model by using algebraic
and differential equations and optimization model
0201 446 seidlvAinacnesuazidasdn 3(3-0-6)

Introduction to Finite Difference Method

wWouluwassedan : 0201 243 aumﬂﬁea%ﬁué
v
iinadin

Prerequisite 0201 243 Introduction to

Differential Equation

LLmﬁ@ﬁuiwnaﬁuﬁyu%%wa@méum sulenis
nihdunassndenitnmedud mivasmadeayiutandy
uwArrasstusMraszlu At nasmEunsamMSUENMSIF
oyt suden At nasiuazd miuaun eyt
Gowmlua sudenAsnashaduaedmsusamaieayiuitian
dalamaslum suduniuasheiunsdmiuaamadoanyiug
HoaiF9d uarmstlszane

Basic concepts of finite difference method, one-
step and multi-step methods for ordinary differential equa-
tions, stability concepts of finite difference method for or-

dinary differential equations, finite difference methods for
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parabolic partial differential equations, finite difference
methods for hyperbolic partial differential equations, finite
difference methods for elliptic partial differential equations,

applications

3) nfaATaInenmataya
0201 481 MElFEIUFVAMLATANTRIG 3(2-2-5)

Introduction to Machine Learning

awlozasmedm : 0201 354 MsAasiinng
BRIBEH]
Prerequisite 0201 354 Regression

Analysis
v d‘ [ a i dl :.J/ ada
ANNINYINLMIILUIVBIATDI TUADUITUAS
iwesiladmiumaGuuirannias iu dulinedatula ms
ulsnga lessthatszanifie maBaudiBean uasmatiadu g
Introduction to machine learning, algorithms and
machine learning tools: decision tree, clustering, artificial
neural network, deep learning, and other techniques, case
studies in machine learning
i3 1 g L4
0201 482 mauﬂammm‘lﬁty ST} 3(2-2-5)

Introduction to Big Data

anlozasmedm : 0201 354 misdiasieiinis
nanage
Prerequisite 0201 354 Regression

Analysis

fafannsmasdayarna g midafiudoys
awnlngy nazuatoya wiasfiouaiimslumaliensitoya
0@yl nagmimsdamadesamna lug) meuiiiydaya
i vguazmah wlf uasmaAensifoyaladldnsednin
sy

Definition of big data, big data storage, streaming
data, tools and techniques to analyze big data, strategic
management of big data, big data problem solving and
implementing, and data analysis by using distributed

computation

1208 104 MsAANTasUAULlAILEYS 3(2-2-5)
Data Wrangling
ntedaya Tieaastoya Mabinadags mauans
Foya mawwsuadayanon Nsuen ez MaLszatana s
wanuwastayn nawtladayaidewma mavndayalhifug
wLUen M Sagadayed dou masemdays nadidnm
Data scraping, data types, data description, data
visualization, data preprocessing, parsing, data collection,
data standardization, data duplicate elimination, data
manipulation, case studies
1208 201 WwIAATTLUIUTRYS 3(2-2-5)
Database System Concepts
mmiﬁmﬁuﬁmﬁuymﬁaga amilaenasNssuy
udayn MmIsanuuuywlaya msdenapudaya ﬁugtmms
Sofugndoyafifitiinndoyadmamnn Taromslsunaa
qidiaya emad ety idayaluiiagiiu uasun
Ihaassuugmdeys
Introduction of database, database systems
architectures, database design, database management,
basic of massive repository management (Big data), includ-
ing database program, understanding of current database
systems and trends of database systems
1208 203 Mmsaanuuulaewindseauntant 3(2-2-5)
mmé’li’ém%mmiﬂaﬁﬁﬁﬁa
User Experience Design for Digital Technology
whfendn Yseidenuidusnzasmssanuuules
wiwlszaumsnivasduazmihaanld Lmﬁ@%uﬁugmm
mada LLagwqwima@%waumsaaﬂLmu wasamwIme ulag
#avia nesenuuulaaiulszaumanivasif 4 (User Experi-
ence Design) NIELIUMIELAYMTOaNUULLALINGLAEUD
fouarnmeonuuuiumalulad wedauasgud Rentfun
NAFBUAMAENHNTA M3 e Hinaluladaaia
Principal ideas, history of user experience design
and user interface design, basic concept techniques and
theories for digital technology, user experience design,
design and development process for mobile application and
web technology, usability evaluation methods in digital

technology
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1208 208 Lﬂ%imﬁaém%'uiﬂmnﬁﬁ'aga 3(2-2-5)
Tools for Data Science
whnsflaflamiuausaniasnansinematoy

UsgnoudaeneGasiamaduniafiudoys wu squ ma

AenzidoyaiEedna i uawiinlunes mIshauuudans

dosyn 1w menlsuan mwdmEUAnenmadeya i Twseu

3 uazmsuamsdona 1w wnulus Wid
Tools to support and process data science. for

example, data storage tool such as Hadoop, exploratory data

analysis such as RapperMinor, data modelling such as

DataRobot, languages for data science such as Python and

R, and data visualization such as Tableau

1208 404 LesgRafata 3(3-0-6)
Digital Economy
wqwf]%uﬁujmﬁmﬁummgﬁa@%ﬁa qﬂaml,ﬁ'maa

Fuiuasu3nms wisgMansAaTa aammunINAYEe A

a

NN ULALA NN IaIRUMLALLEMITIRATE V3Lm
2D4FTHFNARATA Sw%wammlmaﬂ{jﬁaﬁ%ﬁa@iaﬁqmLLazf?%d
Wndax

Basic theories of digital economy, added value of
products and services; digital economics, digital industry,
diversity and importance of digital products and services,
digital economics in context, effect of digital economy in-
fluences societies and environment
1208 411 Swimadifiavasasswi 3(2-2-5)

Internet of Things

anndidasdwAeaiuduwnesingasasmas
Sumadiinuassamas dmstAnenmataya Im@ﬂ%mﬁugm
wavanilaenssuaasBumasinasaswis msdadan
gunanBumesifrsmmmasiimansaatan e
Anenmateys winnsanduunesifarasssmassmiy
Anenmadoya madseyndl9Bumaiiiavasssmas e
dvasTANaRf D LasETUAANE M Toya

Introduction to the internet of things (IoT); IoT
for data science; infrastructure and architecture of IoT;
selecting appropriate [oT devices for for data science man-
agement; [oT innovation for data science; applying IoT to

create products and support data science
S

4) ngaAITMedssiuAg
0201 358 LAisgAGLIRI6 3(2-2-5)

Introduction to Econometrics

woulevassiedan : 0201 252 sAGMIEASLDe
sz
Prerequisite 0201 252 Analytical

Statistics

G”nLmumia@nawmﬂm@;mﬁmé AMNAmALAAEL
anmyin madensUuuniendusesaamssuuy tymwy
Huus ﬁzymmmLgﬂiﬂﬂwﬂaaéhLmi@m@mﬁau@mﬁ &
SN SNSRI AL STUUENMSHULY
wauaams Tmms anansnseydsuamaams dsanm
TYMMINTEaL STUUENMIIADTN I5MIUzamien
MRS MIMAFUANNMADY SAuULYaITIRUTMNIES
A Shusueashazudadu dauunlneta shuuy
a0 matseanasmsshuuunsaiaualadn

Regression model in economic, error of measure-
ment, choosing function form, multicollinearity, heterosce-
dasticity, autocorrelation simultaneous equation, identifi-
cation problem, identification checking, recursive equation,
estimation and testing for simultaneous, qualitative depen-
dent variable model; linear programming model, probit
model, logit model, estimation of probit and logit model
0201 364 Mshemziansidns 3(2-2-5)
Risk Analysis

wouluwassiede : 0201 252 sddeaasIE
a5z
Prerequisite 0201 252 Analytical Statis-

tics
M HNAT IR ’i%‘mﬁzumm?}m myeTIh
‘ﬁaqﬂammLﬁm%m‘%mml,mm%mmww maderaEEs M
memsaianadnsluowan uasmslinsdifnelunmienn

ﬁﬂmmﬁmmﬁmmL?imvmﬂgjﬁ@
Risk classification, risk identification methods,
quantitative and qualitative data risk analysis, risk mapping,
future risks forecasting, and case studies for developing

practical risk analysis skills
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0201 374 Ysemnsenans 3(3-0-6)
Demography
dowlvvasmeden : 0201251 siGeaRSEosd
Prerequisite 0201 251 Introduction to

Statistics

inmdasduientusemnaeans wissaye
yalsznns deRamanalumssnlilsznns medeneides
Furasdayamelsznns msdiemadoya lssadouarasd
Usgnaugaslsznng M lauasmaAemzAn Iz AWE Mz
NOEMNUAE IIEN miﬁwyﬁuﬁaguazmiﬂimmﬁwm
1emnT WMeRaMILTEaNMIUALMINAALUNILITLEINT
WeneuasN R UL sE N IvasLIwNe uagm ity
MIlserng

Basic concept of demography, source of popula-
tion 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 distribu-
tion, population estimation and projection, national plan
and policy on population and research of population
0201 476 AMAFMEAASANTLIH 3(3-0-6)

Financial Mathematics

Someenid Samnanidiemudu dauan YR RN
Sumane gamdunamel nslenzidmsnaugase
e Faasiunay madenit myemeidunatu la
I mImeedinmaaiuaraiia

Interest rate, compound interest rate, discount-
ing, time value of money, value of annuities, analysis of
annuity component, stock and bonds, amortization, financial
analysis by mathematical and statistical methods
0201 478 amaEASsAUTIR 3(3-0-6)

Life Insurance Mathematics

Lmﬁ@ﬁ@m&naqmsﬁizﬁu%% amshazvdias
Guenmaso fmed masmnmad sy H@auuLshe g Gu
nuﬁﬁammuﬁ et

Basic concept of life insurance, basic probability,
mortality table, annuity, life insurance premiums compu-

tations, reserve funds and premiums

0201 480 MEAATIzWMTALsEN 3(2-2-5)

Survival Analysis

Vanlozasmedm : 0201 354 MsAaniinng
BRIBEH]
Prerequisite 0201 354 Regression

Analysis

amadnluifaiumaiiensimaatsen Hfiu
maagjson MNTuAtA mansaade Musssnmeuemunau-
laeas mamaseumesta Bminfiees fuuunsnaeas
aand uazmsAensideyalaelflsunsudniagumestia

Basic concept of survival analysis, survival func-
tion, hazard function, censoring, Kaplan-Meier estimator,
non-parametric test, Cox regression model, and data anal-

ysis by using statistical packages

5) NaNIMIMsIaMeaasunTI
0201 363 MFAILANATNN 3(2-2-5)
Quality Control
dawlovesieden : 0201251 siGeaSiasdu
Prerequisite 0201 251 Introduction to
Statistics

u,mmmﬁmLﬁaaﬁmadﬂﬁmmmmww BRI
mmu‘nazLﬂuﬁujmﬁm%umimmm@mww m’%mﬁaqmww
wnnpAIUANAIMNE LT yaFINILLS wpRaueN
QMWL yAEIR T wHumaAendathasiions
pansudmsudayaBeiuuls wwunmidendothafians
saNSudwsLoyREsnmanmL warmalemeidasaleeld
lusunsudiSaguneaiia

Basic concept of quality control, basic statistics
and probability for quality control, quality control tools,
control charts for variables, control charts for attributes,
acceptance sampling plans for variables, acceptance sam-
pling plans for attributes, and data analysis by using sta-

tistical package
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0201 380 szuumaﬁ@msé’m@mm 3(3-0-6)
Quality Management System
FLUUMITAMIIUAINN 181 MILINIQUNN

Tnersan (TQM) 1S090001S014000 mwmmaﬂm&ﬁ%ﬁﬂamm

FITWNIN maamﬁmmaﬁaﬁmu@wmgmuamwuLaﬂmﬂu

MIUTLAUADAMN MIATIRAACNIEULOMMNN WAEMIVDTL

i@ﬁﬁ].ﬂ.lNWlij?%ﬂMﬂ?W
Quality management systems such as total qual-

ity management (TQM), ISO9000, ISO14000, etc., overview
or quality control management, quality assurance standard
and documents, quality audit and quality assurance certi-
fication

0201 381 ﬂ‘]ﬁ')‘]\iLLN%LLazﬂ’JﬂQ&Iﬂ'ﬁwﬁﬁ 3(2-2-5)
Production Planning and Control
FEUUMITNUNULALMIIALANMIHGES alams

yennael matamaTnaeade mylemsidumaslaia

mMadinAula MITMFUIALMTINENER MIAILANMINAR
weafiaae vl lunsmnaumsuazauaamInan

Production planning and control system, forecast-
ing techniques, inventory management, cost and profitabil-
ity analysis for decision making, production scheduling,
production control, modern technique in production plan-
ning and control

0201 382 ENﬁmﬁLLazmﬁsﬂm‘J‘ﬂNq&lﬂ‘MﬂﬁN 3(3-0-6)
Industrial Organization and Management
VOE09B9AMT WNAALALVOI89INTIANT

MIYADIRMIUAYMITAMI UgRFMATIN NIELIMMIIAMS

MINILLANL mﬁ@aaﬁmi mﬁmwﬁmu ﬂ?igﬂﬂ15LLagﬂ1i

AU
Theory of organization, concept and theory of

management, industrial organization and management

concepts, management process: planning, organizing,

staffing, directing and controlling

0201 384 Masamsladadind 3(2-2:5)
Logistics Management
auditlosdufientuladsind mamiafise ms

WEWﬂiﬂi@’ﬂNéfaﬂmi ﬂﬁﬁﬂ%ﬂﬁ@%? maa?}dém’mmmﬁzmﬂ

MITAMITRUMAIARI NMIVANMITARIRUN MIIUSIAENTZAE

fudh dunuladaind Jl¥isnsladading
Introduction to logistics, facility location, demand

forecasting, procurement, inventory management,
warehouse management, transportation and distribution,
logistics cost, logistics service providers

0201 386 Msdindulameldumenginow 3(3-06)
Multi-Criterion Decision Making
masindulameldvanenginougi TINPIUNIMT]

wazwAa NMTvUAANNEATaITaYE WL RaINTIFREY

TadlefifanUaasinmenths uwsassmadaduladeting

NI ERE
Multiple criteria decision making, theoretical

foundations and concepts, determining the importance of

data, multi-objective decision models, multi-attribute de-

cision models

0201 387 msdnmanudulyldvaslasems 3(2-2-5)
Project Feasibility Study
% z U t:!l % = [= 1
mmyuawummﬂ‘umiﬂﬂmmmmuvl,ﬂ@‘nm
lessms fladufifinanszudamsasyulasems manmens
Fululemeshumesma sunadia sumsuSmsiams uay
v a AR [ %
ghumsidn waznsidnmensiullidandassms
Introduction to project feasibility study, factors
affecting the project investment, feasibility studies in terms

of marketing, technique, management and financial aspects,

and case studies of project feasibility
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0201 456 MEMANANEFATIFALTG 3(2-2-5)
Introduction to Optimization
Ganlozasmedm : 0201 221 Ryadiadadu
X o
STRRNY
Prerequisite : 0201 221 Elementary
Linear Algebra
aa X A A oy o
’J‘EW%EWI%THWT@WLMMSﬂSJWj@?JmWGﬂ‘ﬁ%W]LLﬂi
Wenuasnaeduls noufuazimeiamauiiigmiung
Tsunsuiadunaymslusunau ldizadu shaehstloymmem
FusnzaxigauaznaUszena
Fundamental of single and multivariable
optimization, theory and techniques in linear and nonlinear
programming, examples in optimization problems and

applications

0201 461 N15IALALHRWI 3(2-2-5)
Operations Research
Waulavasnede : 0201 221 Ryedadadu
-
STOR[2)2Y
Prerequisite : 0201 221 Elementary
Linear Algebra
lassesauashuLagndinenass mameaasYag
a % aa ada @ € a fan A
mslsunsn@adulaeAsnnn 35%unand mafinersinizea
ez T mmMeusIlaymMIsaaIsn MIAATZAthe L
¥ A6 AA G a 'S k%
AVLULNINLAEDNELD N LLﬁ&’,mi’lLﬂi?&%‘ﬂ@@;ﬂﬂI@ﬂiﬁIﬂﬂmiN
&iFagneadd
Structure and mathematical variables, linear
programming in case of graphical method, simplex method,
artificial and others techniques, transportation and
assignment problems, network analysis with PERT/CPM,

and data analysis by using statistical packages

a a v 1 1 a
3. waa3zRenLE laistasndh 6 wiaefia
ffasnansaidanGauneAnan o fidasauluaminende
Toerhuenanfiugatanananstminm
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Tanangasuasa2IMNvaInangns

mnlne
DI

FaulSgguazaranin

wingasInenenaasiiia shendnians

Bachelor of Science Program in Physics

mnlve @) Inenenaasiiosdia (WANS)
(w@atln) my. @&
mmﬁdmw (%al,a&l) Bachelor of Science (Physics)
(@ath) B.Sc. (Physics)
-
nangns
lilsunssalng TINUAHLRGIIRNG laitiaan 131 wheda
lilsunsnanfiafinmg  Suumiheferione laitiaant 130 wheda
I v I
ﬂ‘iﬂﬁ‘i']ﬂﬂaﬂijﬂ‘i
NINITIALNNIT Nuwannleia
Tdsunsudnd Tsunsuaunadnn
. waedEnWTA L Laistaena 30 WuEne 30 NG
2. WHINITANIZAU Laistaena 95 waeia 85 wulwia
1. A7WN% 29 WEne 29 WA
2. 2en 66 WUIEAG 56 WA
2.1 %wﬁuimf‘;‘ml,aﬂ 24 wEe 24 weAa
2.2 2MENTNAY 21 whene 21 weda
2.3 Arenidan 21 whene 11 wiheda
A. WAL LRaNLES Laistaenan 6 wulwia 6 wawia
4. MIeEufadnI laistaena 9 wwwha
s wawgia  huteendy 131 wuLena 130 wuLEna
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51899
f. waedTEnWI N

laitaenan 30 wiaeha

IranSeuneAnmadaiue wwdngravaneindnm

vlt (@efnlSutss w et 2663) ananendesmnansana

1) ngwinBEnEEUsNanaTIe
1.1) MEwagmIieas
12) Anenensasuazmalulad

2) NRNAMMNRINLALRIIAREN

wW

NN IANTIAUAEN 1365198336

a1

)

)

) naswaLnadaud
) naNInFaN

)

6

2. MIAITUANIZOH

4 whefia
2 Mheie
4 whefia
4 whefa
4 wiefa
4 wiefa

AniFendisidis nnngsinii1)-5) bifeund s miefia

Tsunsadnd Sruaumiseiasix lsitaeni 95 wisefia

Tusunsuamiadnun Suauwieiinsinlsisiosnd 85 wiefa

@ A ~ v o X
I@HLL‘]NL‘LJWD‘NLLH% WRZITURNICAY A%

1. Sunn ue Wisen 29 shefa lunednde i

0201 113 UARRAE 1

Calculus 1

0201 114 UARANE 2

Calculus 2
0201201 Fanvavnestiiviald
General Statistical Methods
0202103 WANIAH 1
Principle of Chemistry 1
0202 193 UfTidEMewanad 1
Principle of Chemistry Laboratory 1
0203110 #¥inen 1
Biology 1
0203 191 UfIdMsTInen 1
Biology Laboratory 1
0204101 &N 1
Physics 1
fand 2
Physics 2

0204 102

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)

0204 191

0204 192

0299 202

0299 203

YRR RENS 1 1(0-3-1)
Physics Laboratory 1
URTGMSAENS 2 10-3-1)
Physics Laboratory 2

MmdsnnuEnSLAnenenaes 1 2(2:0-4)

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

English for Science 2

2. guan

Tsunsadnd Srammieiasa litagndn 66 wiaeia

Tuswnsaisuiadnin swammiseiasaw lsitaend 56 wiaeia

21 INUTIWITINEN

Tsunsudn@ Snwmbefois teanh 24 wiede

Tdsunswanfadinm Swumihsfiann Weund

24 vhene

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

0204202 eiAFERSAMTLAENS 2 3(3-0-6)
Mathematics for Physics 2

0204210 NaFNEASULLRLL 3(3-0-6)
Classical Mechanics

0204211 Wandyalval 3(3-0-6)
Modern Physics

0204220 goavwaena@sLaLNANAFINHR 3(3-0-6)
Thermodynamics and Statistical
Physics

0204230 Mieguswan i 1 3(3-0-6)
Electromagnetic Theory 1

0204310 NaFNERIABUSTA 1 3(3-0-6)
Quantum Mechanics 1

0204330 MIFULATPAL 3(3:06)
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2.2 Frnanieny
T sunsuun@ Snumbefias ideunh 21 mheda
Tsunsnaniafinm dwnumiefass iteandy
21 vhefiel
0204203 nsdilisunsaesimasdmsy 3606
SnENG
Computer Programming for
Physicists
0204251 2seslrlihuasiiinvsofindifasds, 3606
Basic Electrical Circuits and Elec-
tronics
0204 291 URTAMRANUnans 2(0-4-2)
Intermediate Physics Laboratory
0204 293 UAtEM9asiuasdidnmeating  10-3-1)
s
Basic Electrical Circuits and

Electronics Laboratory

0204 294 mi@EMLLUU%@T’JN??NLLﬁﬁ\ﬂ%Lﬂ%Bdﬁa 2(1-2-3)
naﬁaaﬁu Engineering Drawing and
Basic Machine Tools

0204 311 ARNSURIFENTAILLLL 1 3(3-0-6)
Condensed Matter Physics 1

0204391 UfifanmREndTuge 2(0-4-2)
Advanced Physics Laboratory

0204 396* FNTRENS 1(0-3-1)
Seminar in Physics

0204  leassouiAndideuionsan 2(0-6-2)

496** Senior Project in Physics Innovation

0204  lassnuiand 2(0-6-2)

498** Senior Project in Physics

0204 499* MakNU 2(0-40-0)

Practicum
* matssfiwdu Svsa U
» matsufivdln S Wi U loalidanGedmlaismis

2.3 3rueniden

Tsunsuun® Snumbefias kidoun 21 wheda

Tsunsnaniiafinm dwnumiiefass sitaundy
11 Maefie

1) naWdrREndidsiuan

0204 301 ATa3NULLA RSN IIUSIRUMA 3(3-0-6)
Modelling Method of Particles
Transport

0204302 maszendaaniamailumeiang  3(3-06)
Computer Application in Physics

0204 303 2BMsidesiiae 3(3-06)

Numerical Method

0204304 MaEudvaseReAmTeTiEs  3306)
aunINIM maRAnd
Machine Learning and Time Series

Analysis in Physics

0204404 MISwasLINgMIRIMAAngee 3306
AoaNRIeDS Computer Simulations of
Physical Phenomena

2) nasdriEnawdsnuuazanaia

0204321 FRndwdanuuasfind 3(3-0-6)

Solar Energy Physics

0204325 wAllaEWETURAHALMIALNE S 3(3-0-6)
RN
Clean and Renewable Energy
Technology

0204 326 miwﬁmLLasﬂﬁﬂisqﬂéﬂ%qumwwga 3(3-0-6)
Production and Applications of

High-Quality Charcoal
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3) ngsdrmaufmeRiand

0204 331 vieuena®s
Optics

0204 332 VieZuswEn Wi 2
Electromagnetic Theory 2

0204410 NAFNEATAIDUGTH 2
Quantum Mechanics 2

0204 411 WANAURIFNTALLL 2
Condensed Matter Physics 2

4) ngsdmmaesns
0204340 MTIEANEAT
Astronomy
0204 344 Iﬁﬂ @W‘J’l@ﬁﬁ(ﬂ% LRERINIE
The Earth, Astronomy and Space
0204 348 AAndRIME
Space Physics

5) nRsdMgAEITEWNA
0204 341 q@;ﬁaﬁwmﬁ’ﬂﬂ

General Meteorology
0204342 wdnmaMasuiannszerlng

Principles of Remote Sensing

6) nauImBianmsating

0204 351 GaviaaLdnynIafing
Digital Electronics

0204 354 Suma%l,ﬁ@ﬂunﬂﬁﬁwéa
Internet of Things

0204 359 R SuaTNTUARITRS
Sensors and Transducers

0204 375 winnsInAANEMIMIUNNE
Innovations in Medical Physics

0204380 MsieuaseRasiaemeiang
Measurement and Instrument in
Physics

0204 450 \lNI@iﬂa%IVIiaLaa%LLﬁ&:miL%aN@ia

Microcontroller and Interfaces

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(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

0204 452

0204 455

AnnTIULLG 3(3-0-6)
Robotics Engineering
wanmatugMrassiuddnvseiind  3(3-0-6)

Fundamental Spin Electronics

7) nasdrisamaas

0204 360

0204 362

0204 363

0204 364

0204 365

0204 366

0204 367

0204 368

0204 369

0204 437

0204 461

0204 462

KangnsMSANLIS=AUUSYRYIMS UMsFAnu 2566

5&@@11@%&@13’56@3L%ﬁmﬂﬁmﬁmﬁu 3(3-0-6)
Introduction to Materials Science and
Engineering
sunlnsdlndmedeiuluiaoms  3(3-06)
AU

Tunneling Spectroscopy in Quantum

Materials
WANeNEAS 3(3-0-6)
Crystallography
fandaasmansihuaggunamt 3(3-0-6)
Semiconductor Physics and Device
aRLEID AL

Solar Cell

3(3-0-6)
FMWneIngs 3(3-0-6)
Superconductivity
Saouawanidaseinu 3(3-0-6)
Introduction to Magnetic Materials

4enoanlan 3(3-0-6)

Oxide Materials

matseend 4 ausimanamsy 3(3-0-6)
waluladmsthufindasya

Applications of Magnetic Materials

for Magnetic

Data Storage Technology

WU aasissrsisquiman  3(3-0-6)
Simple Model of Magnetism
WARAMTIATAeIELONTLTE 3(3-0-6)
X-ray Analytical Techniques
a 6 A
Anenenasrnluiasmaluladmli 3(3-0-6)

Nanoscience and Nanotechnology

UKINENagUMIASAY



8) naalnRAndwasuacildnddainies

0204 370 WRNSfuAALS 3(3-0-6)
Nuclear Physics

0204371 Tandwansnidioodis 3(3-0-6)
Introduction to Plasma Physics

0204 372 UnngMIBifaNuaEMTIATIZA  3(3-0-6)
Thin Film Phenomena and
Characterizations

0204471 SUFSARENTEANWANFRTIUTA 3(3-0-6)

Plasma Surface Interactions

9) nasdriEndfnuazandengy

0204 381 WoAnsNMIFauAANG 3(3-0-6)
Teaching Behavior of Physics

0204 382 MsBuuMIFaUANdsesuTbaNdnm  3(3-0-6)
Aaulany
Teaching and Learning in Physics for

Secondary School

[

0204389 MMAINOEAIRTINEMTLINRANS  3(3-0-6)

Holistic English for Physicists

10) i‘msuq

0204 205 mawsAnUsEaUNEaBdwans  2204)
fand
Preparation for Professional
Experience in Physics

0204490 FasdinsssmeNand 3(3-0-6)
Selected Topics in Physics

0204 497 sudenAduLtAnenenaas 1(0-3-1)
Scientific Method

. waadTRaniss
Tusunsadnd IhdenBeulunedniug Mdaseuly
WAMendesvnanseny idaend 6 mieie
Tosunsuamiadine hendeulumedn i Aidasowls
WAMendesvnanseny idaend 6 mieie

3. wesuiadnmn
Tsunsnamiadinm WSeudmulitosnd 9 mieda
0199 499* EwNaFinL 9(0-40-0)
Cooperative Education

* mytsufidu S v3a U
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U9 1 madu

SWaIL §a5m weia

0041 001 MSnnEawNaIANSoN 2(1-2-3)
Preparatory English

0041 022 s inavaian s Auag 2(2-0-4)
Digital Literacy and Life for Transformation

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

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

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

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

0204 191 URiGEmeREnE 1 1(0-3-1)
Physics Laboratory 1

XXX XXX Sndnwily 4

T3 19 wIefa
4 1 magae

SWaIL da%m wiaein

0041 002 mmé’qmmﬁamiéami 2(1-2-3)
Communicative English

0043 001 MIfaEIDaNILL 2(2-0-4)
Design Thinking

0201 114 Lmaqﬁﬁ 2 3(3-0-6)
Calculus 2

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

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

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

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

XXXX XXX Sndnwily 4

5 19 wIefia
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U9 2 madu

SHHIL Fo3m Wi

0043 002 MIsamIanuAnENIETIRLaTTANIT] 2(2-0-4)
Creativity and Innovation Management

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

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

0204 211 Handealnal 3(3-0-6)
Modern Physics

0204 251 aslihuasdidnmsefindidasin 3(3-0-6)
Basic Electrical Circuits and Electronics

0204 294 M ArnIsaLasmaRnsslana it nads 2(1-2-3)
Engineering Drawing and Basic Machine Tools

0204 293 UaTEnssesiwihussadnmsefindidodi 1(0-3-1)
Basic Electrical Circuits and Electronics Laboratory

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

XXX XXX Sndnwii ) 2

59 21 waEna
¥4 2 merlane

sWaI §a%m waEna

0204 202 AT ARSI MITLARNS 2 3(3-0-6)
Mathematics for Physics 2

0204 203 madeullsunssnasiasaSdmsusiniand 3(3-0-6)
Computer Programming for Physicists

0204 220 amaEasuaIANA T D@ 3(3-0-6)
Thermodynamics and Statistical Physics

0204 230 noEguiwAn i 1 3(3-0-6)
Electromagnetic Theory 1

0204 291 UATGREndunmg 2(0-4-2)
Intermediate Physics Laboratory

0204 295 mawsLNRnUsTaUMsaRNInanARNS 2(2-0-4)
Preparation for Professional Experience in Physics

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

XXX XXX Sndnwwinly 2

523 20 wIEfin
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U 3 madu
SHHIM fa3m Wik
0031 003 mma"aﬂqmﬁamm{wmamwwxé“m 2(1-2-3)
English for Specific Purposes
0201 201 Frmamesialy 3(3-0-6)
General Statistical Method
0204 310 NAFMENSAIBUSTH 1 3(3-0-6)
Quantum Mechanics 1
0204 391 URRmaianddugs 2(0-4-2)
Advanced Physics Laboratory
0204 xxx Aeniten 6
XXXX XXX Sandnwin b 4
T 20 WuIEN6
94 3 mavane
. ia Tassan aufadnn
SYEam a2 . Do
wkILNG wiena
0043004 | HsznoumMIMens 2(2-0-4) 2(2-0-4)
Young Entrepreneurs
0204 311 fAndvnsaEIcmLLLL 1 3(3-0-6) 3(3-0-6)
Condensed Matter Physics 1
0204 330 migmms@'ﬁ'u 3(3-0-6) 3(3-0-6)
Vibrations and Waves
0204499 | nmakinan 2(0-40-0) 2(0-40-0)
Practicum
0204xxx | Ameniden 9 3
XXKXKX XXX | A8enia - 6
5 19 wikena 19 waEfia
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U9 4 madu b
. da Tassan dufadni
S Za3n L. .
wkEne wkEnia
0199 499 FvnaEnK - 9(0-40-0)
Cooperative Education
0204396 | dannang 1(0-3-1) -
Seminar in Physics
0204497 | sudlarASuusAnenenans 1(0-3-1) -
Scientific Method
0204 xxx | A uenidan 3 -
XXX XXX | Aaend 6
528 11 wwaena 9 wikaena
¥ 4 mevlane
i 4t T,ﬂ'li\aa:u mﬁ.aﬁ?m
wkEne wkIEna
0204396 | duannidng - 1(0-3-1)
Seminar in Physics
0204 496* | lassnuiAndiBeuinnssu 2(0-6-2) 2(0-6-2) 69
Senior Project in Physics Innovation
0204498* | lassnuiand 2(0-6-2) 2(0-6-2)
Senior Project in Physics
59 2 waene 3 waeia

v A a a a dj
*1‘1/1 LBN Li&lu’l“ﬁﬂ@?m%ud
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BB
n. wnednanuily sittoend 30 vihefia
2. MIAITUANIZOH
Tsunsaund® S finsnldtoand 95 mbefa
Tsunsuanfiadnm Swunmieiesialliaandt 85

wheie

29 #IENe
3(3-0-6)

1. 3Munw Mvue WiSauiu

0201 113 UAAQANH 1

Calculus 1

Sauazamustaitosasileiiu ayuduasiaii
Fhudsienuasmstszana UsiuswazmaLszyne

Limits and continuity of functions, derivatives of
functions of one variable and applications, integrals and
applications
0201 114 UAAANH 2 3(3-0-6)

Calculus 2

Horumanesiuls aauaseasaiio o
wanedus oyusEaauasN1sUsENA aunsxeiing

Functions of several variables, limits and conti-
nuity of functions of several variables, partial derivatives
and applications, infinite series
0201 201 Femsmasinialy 3(3-0-6)

General Statistical Methods

NI%N@%@M%@&% afifnsTen AR
Tayn mauanuasnNavhaniu magashaene mathvanoen
LREMINGEDL aw@gwu MTAAT 3‘1)‘1(51’2']&1 Wt mmvesay
ﬂ?ﬁﬁaﬂiﬁIﬂEJﬂ']‘Wl@ﬂ@‘LliﬂﬁLLﬂ’J% mﬁﬂiwﬁmiama&mz
anduiusuuuatheiie mehadd lldlunsidulasly
TusunsadniSagy

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 #aNLAK 1 3(3-0-6)

Principles of Chemistry 1

Tnseaivarman LS sdunus Wussied autid
LRI TN TN TITLT T
auaaed M 209uds 20ames ssacany sndRaaaiiniin
NIa-Lud miazmaﬁWLWa% LLa%mﬂ% NIONTIA-LUE

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 Uftiinsuaniadl 1 1(0-3-1)

Principles of Chemistry Laboratory 1

nvesasisenndasiuiamluneArmaned 1
i entaaede luasfiiAms mﬂ%@ﬂmnﬁuﬁwmnmﬁ
suilfieaadinin mameasivasuia FNQAAN NIA-LUE
ssazaetiivlas uasmslnivae

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 33en 1 3(3-0-6)

Biology 1

ftTRreReiTin masesrURTIn sudsAtme
nenenaas saedunsdin waauasMURATN Wugenaas
ﬂﬂiﬂ‘ﬂaﬁ%@l%ﬂmﬁ mmwmﬂwmwmﬁ'aﬁ%‘im Imazﬁm,az
vihAivesinuardas Anefineuasnginsss

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 Ufjiicnsaanen 1 1(0-3-1)

Biology Laboratory 1

nsvasesisanndastuiiomumedn 0203 110
e 1

Experiment Concurrented with 0203 110 Biology 1

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



0204 101 W&nS 1 3(3-0-6)
Physics 1
uhfeniAnianduaesddye Brand

UBsnoamaflang nsiadeudiBad NOVAITHIEU nseAeud

WULARLAIASLULNAS TNUGTHLAE I TTULAENE I

isuuau,mﬂLLasﬂWiLﬂéauﬁLmumgmaﬁmlﬁam%a REGAIR]

mMsduuazaan adwdes 9aslna audiGanavassans
amaMERSIaznnEdaavivauis

Introduction to physics and importance of
physics, physical quantities, linear motion, Newton’s laws,
projectile and circular motions, momentum and collisions,
work and energy, system of particles and rotational motion
of a rigid body, mechanical equilibrium, vibrations and
waves, sound waves, fluid, mechanical properties of matter,
thermodynamics and kinetic theory of gases

0204 102 &4 2 3(3-0-6)
Physics 2
Ihatio srsusnn svnsusingn mawdlewig

i ndn dufudsquasdmitenh nasuslni 29s

Ihnszuamsauasnssussy auusindnlvih sutfeauzes

weuasvieugUnol wﬁnﬁmﬁuﬂ?ﬁnﬁaﬁ%ﬂ GHMGRLN

fhefud Muduasfuasiitefieies

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

0204 191 YTiAnmsWANS 1 1(0-3-1)
Physics Laboratory 1
ﬂﬁﬁamﬂﬁmﬁmﬁawﬁﬂm 0204 101 #&N 1
Laboratory experiments to concord with 0204 101

Physics 1

awva

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

ﬂﬁﬁ@ﬂmﬁlmﬁmﬁawﬁm 0204 102 #&NE 2
Laboratory experiments to concord with 0204 102

Physics 2

= |

0299 202 M dsnREEMTLANENANEAS 1 2(2-0-4)
English for Science 1
Fiinafia M lmmmAnenemass mss e
ansudnlaluunenuddnenenaess
Technical terms, scientific language, reading and
understanding of scientific journal
0299 203 M¥dsnREEUSLINENANERS 2 2(2-0-4)
English for Science 2
Fiinafia M lmmmanenemaes mssuias
emsudnlaluunenudmdnenenaes
Technical terms, scientific language, reading and

understanding of scientific journal

2. 37uen

Tsunssng Swanmhefars lidaund 66 mibefe

Tdsunsuanfiadinm duunidieiasin ldidaundn
56 MILNe

2.1 3mwﬁu§m’3mtan
Tsunssnd Swnumbefns lddaund 24 mhefia
Tsunsuamiafnm Sumhefasy liaund
24 Wkene
0204 201 AsAFEATMTURENS 1 3(3-0-6)
Mathematics for Physics 1
AN IBIouRUtiy NaaUENNISTERRUS
sy Susumils I A I S P N s ST
d09 aNMaBEuLTIUDu MATIAENAIRaY RrRdianniaes
T 3 7 Ao m'ﬁlmﬁ%lﬂm@m%%u@d ayutINGas
VAiusaneas ferdumanesius euiusdos aynsundiae’
Ordinary differential equations, solutions of
first-order differential equations, solutions of second-order
linear 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 de-

rivatives, Taylor series
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0204 202 ATAFANEASIMSUNENS 2 3(3-0-6)

Mathematics for Physics 2

annaNy3es mauasmiBes msuasaans sxms
Feayiuselay dellymenaon Swawdeton fulsidedon
Hondwdetou Ferifuwliemed Usiusidetou Aoadiadadu
Rradinvaaayiang AwasRuuud ssuuaumaTadu maidin
MINNUN AUNZA mma%mzm

Fourier series, Fourier transform, Laplace trans-
form, partial differential equations, boundary value problem,
complex numbers, complex variables, complex functions,
analytic functions, complex integrals, linear algebra, matrix
algebra, determinants, systems of linear equations, row
operation, eigenvalues, eigenvectors
0204 210 NAFMEASHUUALIL 3(3-0-6)

Classical Mechanics

naFERSULLTAE NaeAenAikLLLNIanTa M3
\Aeuilunsauidslaliden wsaguednan nedauiives
TEULOYNA ninifosdurasnacmaasiuuansasduay
LaNaG

Newtonian mechanics; oscillation motion; motion
in non-inertial frames; central force motion of particle
systems; fundamental principles of Lagrangian and
Hamiltonian mechanics
0204 211 Wandgelua 3(3-0-6)

Modern Physics

MWTILBLAYD L&@MWW?ﬂéQ@%ﬂ g
MWL Qmﬁmﬁ@%@@ﬁlmmamm AuANURITIRMA8Y
aan Tassssuasman aniffivesmacds Mandfundes uay
AUBMAYATI

Overview of modern physics contents, theory of
special relativity, particle properties of wave, wave proper-
ties of particle, atomic structure, properties of solid, nucle-

ar physics and elementary particles

0204 220 aeavwarARsUAsAANTBesia 3(3-0-6)
Thermodynamics and Statistical Physics

Anffnmuaresiafisaiuanadon RAEEY
ﬁN@Jﬁ‘ﬂN'ﬂ’NN%@% FNMILLFAITIUL Wﬁ%mamﬁmus ngy
MIGUANANERS laulnsll n3zImmMIMsmwamaas
WiasEMdeEouLaYsTLLY s MIAes Vo)
antirnse MRNAT9EDA somsmmenazamuzidqame
AavTULWRsEIUe SRALULLINSad Uil &0R
wouwlasficun snduuuludlevialat

Thermodynamics: heat, temperature, thermody-
namics equilibrium, equation of states, function of states,
laws of thermodynamics, entropy, heat engine and refrig-
erator, phase transformation, kinetic theory of gases.
Statistical physics: macrostates and microstates, density
of states, Maxwell-Boltzmann statistics, Fermi-Dirac statis-
tics, Bose-Einstein statistics
0204 230 ngugusiiudnluih 1 3(3-0-6)

Electromagnetic Theory 1

ngvasg@ent] swal lriihatia wasnuuazdnd i
s |eBiAnedn eonsfutiavy esmilenh nasus
NLRENTLUEN ﬂNmiﬂ’lﬁﬁﬁadLLﬁtmﬂm‘ﬁ ﬁ%ﬂNLLﬂmﬁﬂﬂﬁ(ﬂ
S TuLsmanm Seaualsian SNMIUNNFAR SN
wslndnlyihfuysmane nsusnsznesadwsingn i

Coulomb’s law, electrostatic fields, electric ener-
gy and electric potential, resistance, dielectrics, capaci-
tance, inductance, convection and conduction currents,
Poisson’s and Laplace’s equations, magnetostatic fields,
time dependent magnetic fields, magnetic materials, Max-
well’s equations, time-varying electromagnetic fields,
electromagnetic wave propagation
0204 310 NAFEASAIAUAN 1 3(3-0-6)

Quantum Mechanics 1

wnRasBmarERSmeUN e AAY
dutGvasiloriiunau drmifiums sunmmsefae? Hawmat
mmamﬁﬂmaﬁqL@aﬂuﬁtwmﬁ@ﬁ@

Fundamental concepts of quantum mechanics,
wave function and its properties, operators, Schrodinger
equation, solution of Schr+dinger equation in one - dimen-

sional problem
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0204 330 Msduuazaau 3(3-0-6)
Vibrations and Waves
maeAeuiuugaidagdaefin miﬁmmmhm

¥un MsduusasUUusT madansduies

ma:z?mmm_jmu WNedse warguuumIsuninineehedsse
sunananly 1 57 uamnefid edwedand sfuasean

MININFDA ﬂmgmmu miasﬁau LLazmia'ammm@ﬁ'u

Uimgmizﬂmaﬁﬁmwﬁsﬂa@ﬂéumwﬁm Wi eAWAL uay

el udu maseyndl S meiuuunEes
Simple harmonics motion, mechanical vibrations

such as damped oscillations and forced oscillations, reso-
nance, 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 3puandeny
Tisunsnund Snwmbhefonn bideand 21 mihefa
Tsunsnanfadinm Swnwnuisiasin lWieundn
21 Wheng
a a 6 @
0204 203 msiguldsunsumaNRIARSEUSY
wnARnd

Computer Programming for Physicists

3(3-0-6)

winmadeuldsunsuuasdanadin madeuien
aiodayafiugmi dayauusarsisunsuimasiiond mesue
Foyauarmsuansuadays Meridu madouldsunsauuy
Tasesns laseaedasa mIsenuuuuasiemeilisunss ms
Ustend 4ty AN

Principle of programming and algorithm, flow
chart, basic data types, arrays and pointers, input and
output, functions, structured programming, data structures,
programming design and analysis, applications to physics
problems
0204 251 2083 IhuasBidsatindidasdu 3(3-0-6)

Basic Electrical Circuits and Electronics

nnvadlevia nnvaaneirerid mllensiuuulue
WAL VOB WAtz wannETes Ml
mdslinszuasdu @mamﬁaLLamamﬁuimmaﬁ@Iam
Qmﬂmﬁ@?LLﬁmaswzuimmmmm%ama%

= |

Ohm’s law; Kirchhoff’s laws; node and mesh
analysis; Thevenin and Norton theorem; phasor diagram;
AC power analysis; characteristics and basic circuit of
diodes; characteristics and basic circuit of transistor.
0204 291 ﬂﬁﬁ'ﬁmsﬂané%uﬂmq 2(0-4-2)

Intermediate Physics Laboratory

UadansiAsafunasians wslindnlni
QOINAFNERS LaLiANden sl

Practical work on mechanics, electromagnetics,
thermodynamics and modern Physics

awva

0204 293 ﬂgmms’naﬂw‘ﬂwLLﬁ:ELgnﬂsaﬁné 1(0-3-1)
-

STRRI2)2Y

Basic Electrical Circuits and Electronics

Laboratory

YAtFEmaRety SnwaeaaiiFraclalon dnwoe
sutifrasnaudasinadrialulnas dnumcantfong

a 6 o 3 1

W’ﬂ%‘ﬁﬂlﬁmiﬁ%’l&nwm'l Nawmaamnpmmm@mﬂ 'Nﬁ]“"amEJVLW
Fadu 19asnenslowaisfuiauarmadseynd

Laboratory course associated with characteristics
of diodes, characteristics of bipolar junction transistors,
characteristics of field-effect transistors, small signal am-
plifier circuit, linear power supply circuit, operational am-

plifier circuits and applications

0204 204 MAEEULULAMNSSLAZNWARRsHaNA 2(1-2-3)

Hasdu

Engineering Drawing and Basic Machine Tools

mia'mt,l,au%muummwwﬁmmwﬁ@m e
BRULMNELAZMWENNER MIMARATNAUALANNARA
LPABI NTSE MG MIE L N LA IWAA MFaH
dofle madaummusnEuiazUsEney MsEuuUUde
ADNTNADITIB I MIF BRI EA3D9
WA mﬁ:ﬂﬁﬁﬁm?ﬁuim%mu NUGTR MWL NTUNR
aielave oo i maBasue GWHL%E]&IGQ@ wasnulane
Wi aaeaueaLaaafe M

Drawing and reading basic engineering drawings;
orthographic and pictorial drawings; dimensioning and

tolerancing; sections; auxiliary views and pattern develop-
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ment; freehand sketches; detail and assembly drawings;
basic computer-aided drawing; constructing a part from a
drawing with machine tools; fundamental workshop
principle; cutting; drilling; lathe; milling; arc welding; gas
welding; spot welding and sheet metal works as well as
safety operation
0204 311 WandvasaasAILULL 1 3(3-0-6)

Condensed Matter Physics 1

Tosssandn uaafimsmndy Wusenan maduaed
AN Fulifizsemadoraadiuaudidnasaudasruasiang
1 uounderm wanemAsih fRusiuaclane

Crystal structure, reciprocal lattice, crystal bind-
ing, crystal vibration, thermal properties of phonon, free
electron Fermi gas, energy band, semiconductor crystal,
Fermi surface and metals

v

0204 391 UfjiAnsRAnsidugs 2(0-4-2)

Advanced Physics Laboratory

Uftiemasiaiiosas 0204 201 UGG HENSM
nend FeniuaAuLaTRMeERS NaERSmansy aTenaes
andvasuds uasidnafanfes

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

Seminar in Physics

m3euniATumefZng Mmsfudumsawneauuy
G197 MILEUDNATIUMTAUANILALMTINY

Literature search in physics research, information
investigation, presentation of papers or research work
0204 496 lassnuifndiBauinnesu 2(0-6-2)

Senior Project in Physics Innovation

lessmudaiansaleeysonmsenadmeiang
REEEIEEIRT AN ULUSA8 NSELIUMS WD TR s U
‘ﬁ%ﬂ?%ﬂizﬂ’l%ﬂﬁ%?ﬁ%mmﬂ(ﬂ% ThAausglamimadnms

visadnuuazegia

Working on an innovation project by integrating
knowledge in physics for creating products, models, pro-
cesses, or novel approaches based on a scientific method
in order to solve a problem in academia, society, or econo-
my
0204 498 lassauildngd 2(0-6-2)

Senior Project in Physics

lassomumaiimlaseludn 0204 497 sudevds
wuLAnenena®s wiemavhamiadinm Mesmatiusysoiuey
southnwsiAsailassnmin

Working on the project in accordance with the
project proposal 0204 497 Scientific method or cooperative

education, submit a full report and give an oral presentation

0204 499 MsENaH 2(0-40-0)

Practicum

H‘ a a a a v @

LGQ%l‘lI‘llﬂﬁ‘l&l')‘ﬂ‘l AINSUHWLIIUITIDNUIA

[ (N4 U

LA VLN%'PJFJﬂ’M 21
waene

Prerequisite Registered compulsory

subjects not less than 21
units
m3fineulusnanfifiodesiAn@and siwom
250 Falawa
Participating in a physics-related internship for

250 hours

2.3 3rueniden
Tsunssn@ Swvmhe o it 21 mheda
Tsunsuaniadnm Suwumiiefasinlidasnd
11 e
0204 295 main3EaRnUsEaUNMERRAMEN
#&nd

Preparation for Professional Experience in

2(2-0-4)

Physics
a o A 2 a
mawEaNsamIinauluanulsenaums B
fausimsifangmulsznaunsivanzay mIdauansane
sdnsnuuazmafiomsdunwalon mswewyaanaw
NEVEInN ATUTIRANTN FnssRunUud MU RN
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mafiusauTadogs Senzidays adnawazanamatinm
laesnsnsnifemasinaananmild asonauEaudiamss
ad@ﬁfﬁ m%qamsﬁs_l mmgml,mzmmﬁaaﬂﬁﬂmmuﬂizﬂau
ma3 ﬂ{]mﬂF_l“?il,ﬁlEJ’J‘?J/adﬁllLLNGT%LLﬂ%ﬂmWJiZﬂaUmi
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 develop-
ment 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 FFETNUVVNABIMIIUEBYMA 3(3-0-6)
Modelling Method of Particles Transport
miﬁ%’nLmuﬁmamazmﬁwaaaLmumauamﬂa‘naﬂ

mawusseymn lAdamstiinaeieueie lfun measa

e mariesed MandSsdmawnmdindestiomestiouuy

daearmaians eun ldsunsndugidun
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 msUszandeaNaLAaS lumMeREnd 3(3-0-6)
Computer Application in Physics
Tasssuazaanuuumménniumadenlsunsy

AoNmes aLhesnanamaiang (Gonmu i Flummden

I‘]JiLLfﬁSJ I@mﬁﬁdﬁqmmmmzﬁﬂumiﬁau) u,azﬂm%amia

QUNIIAENRIRE TN IUNE SRR AT U WaTRaUNIH WasH

Bu wasmagansiogUnantlslasoulnaanas Toafinmi

Ufilemmenasiaiualusiasiadarfdnm
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,
S

audio port and interface with microcontroller device, the
laboratory experiment supporting each subject study
0204 303 3IMaLBeaakan 3(3-0-6)

Numerical Method

MRS IaY NanUSusITT I 3513
mssmsuuiaamaiayiusandiny Bdeaadmiuug
aumadeeyiuttion Falaunsdin Fodudela ez

Numerical differentiation, numerical Integration,
numerical methods for solving ordinary differential equation,
numerical methods for solving partial differential equation,
stochastic methods, Monte Carlo methods, eigenvalue
problem
0204 304 msu%'uui’maaLﬂéaal.l.azmﬁmswﬁ 3(3-0-6)

Lﬁea%nsunaﬂumaﬂané

Machine Learning and Time Series Analysis in

Physics

inuasmeiiaast nsrasnmidausuaasdas lass
dhotszamiies dagaounsummeitang madensiuas
wuaasdsaynasna madssnamaisidndaduuay b
aidu aynsunavmesiauds fesdulnalufis sumeims
A neleeiEes dedunedeud uay
ABmsnennsaidsoynaana

Principles and modern techniques of machine
learning, Neural network, Time series data, time series
analysis and modelling, approximations of linear and non-
linear functions, polynomial functions, splines, and multi-
variate time series, correlation analysis, Fourier analysis,
and time series forecasting
0204 321 WAndwdsnuusIfing 3(3-0-6)

Solar Energy Physics

Fnuoasemamenaasasafiad Uiisemesla
fedeSuarnsusadfing nmsutsiAudSsdeniiad ms
Tauarmatssfiuaanudniedodiag Usingmsaima
sssnmafiRedasiumeiind melilaindsuussaniad
Tuguemadeusarih wimnssunmAeugUndsruus
afiad luaes
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The physical characteristics of the sun, thermo-
nuclear reactions and solar radiation, variation of solar ra-
diation, measurement and evaluation of solar irradiation,
natural phenomena related to the sun, solar energy tech-
nology for thermal and electrical generation, future solar

energy conversion innovation

0204 325 inaluladwsenumsmidsuussnieonu  3(3-0-6)

#2210

Clean and Renewable Energy Technology

Lhu’aﬁ@ﬁmﬁuwé’mwguﬁwgmzwé’d@mﬁzm@
fumsiamaehedieiu ndnmehemzeanaliladndonm
vywAsuuazneluladndsnuszanndie Fpinstinvas
weluladndsnumamisniazndsnuazatn Msdsufiv
nSuaLNANSUA Maseend dimeluladndsrmmanienias
WAINUELDIA MAFIUGNS

Concept of renewable energy and clean energy
for the sustainable development, principles of renewable
energy technologies and clean energy technologies, life
cycle of renewable energy technologies and clean energy
technologies, carbon footprint assessment, applications of
renewable energy and clean energy technologies in differ-

ent sectors

0204 326 mswﬁmmzmsﬂs:qnsﬂ%’qummnga 3(3-0-6)

Production and Applications of High-Quality

Charcoal

mawasulinaedugim nasuaumsinlslsda
NITLMMEUNERUATU FTNEENEUAIMNGY MarGeTN
fiasiud way mavhermludselemd

Carbonization, pyrolysis process, gasification
process, production of high- quality charcoal and activated
carbon, and charcoal applications
0204 331 TiAUAEAS 3(3-0-6)

Optics

- ‘o w P 4 o
AMAFMANTFINTUNTLARDUNYBINAY N WY
A @ y o

AAnEN i Tnsiam Lagwas MIaINILE NITINiuTeg
AAY MIWVITNFDN MTALIILU WEIFIINATN FTUNInG
k) v a aa 6 3 a
SMRLWITITEa NOEUME gUnTimales daddnaasen ¥

SiesbeUfing mwﬁﬁugwuaﬂm%mu% lalans il 533umd
SNIGNENGERMIGEY

The mathematics of wave motion, electromag-
netic theory, photon and light, propagation of light, super-
position 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 Nguusivran i 2 3(3-0-6)

Electromagnetic Theory 2

ngmaaysnElumaenamImaiih Suasisensewhs
aduusimaning dnduazamin mawnSedusmnliin
waenansma i ludmnudduivsmmn

Conservation laws in Electrodynamics, Electro-
magnetic wave interaction, Potential and Fields, Electro-
magnetic radiation, Relativistic Electrodynamics
0204 330 MANENENS 3(3-0-6)

Astronomy

qerhiflavaseaenans Fumsuasmafaufives
amamgh lan asduns meeing waaean ssULRie
qudgns ngueALlaes FTUUNAT TTUUERYY UaILaY
n&adnamssen] masauadanamsaimenmensns st
rasemnnis ansiug i iomamenaa$iEnd e
waA RN 1saIInNE MuanFuazuasrianasme
MIVENLFIVDILANAN

Origin of Astronomy, positions and motions of
the planets, Earth, moon, Sun, and stars in the sky, equa-
torial system, Kepler’slaw, system of time, the solar system,
light and telescopes, measurements and observations in
Astronomy, basic properties of stars, basic knowledge of
astrophysics, stellar evolution and birth, galaxies and
high-energy
0204 341 qqﬁﬂuf‘mmﬁ'a‘lﬂ 3(3-0-6)
General Meteorology

ANavsNBLIIEIMElan addLsvnaULaYaNTRTa
21N"¢f mmqlLLazwaﬂWiLﬂﬁauLLﬁawam ‘17\1'1 2IMe MY

=
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aﬂﬁw%mrﬁaﬁu MIWENNIREMIET UazmsHnEnReMer

031/5EMe
Earth’s atmosphere, Air composition and prop-

erties, Cause and effect of changes in the weather, Intro-
duction to Meteorology, Weather forecast and educational
climate of the country.

0204 342 uﬁnmims%né'mnssm‘lna 3(3-0-6)
Principles of Remote Sensing
armidlafeniumsisndetayemefuanaes

1ﬂaﬁﬁ@mwwgq me‘haawmﬂaﬁaﬁLﬁwﬁmﬁumﬁuﬁmﬂ

iws‘lﬂaLgasmiﬂizqﬂ@ﬂ%ﬁﬁagammﬂmmmﬁwwm@mﬂ%u

UIFENNES ﬂ?iﬁLﬂi?%ﬁ%}aNﬁ%m&Fﬁ’NL’JﬂW/Mﬂ']El@'NNLLEIﬂ@IN

withedudayamnuazensdineaiudundnuamasiae

133
Understanding of extract high-level information

from remote sensing data; modeling remote sensing

parameters and applying remote sensing data for several
applications; atmospheric correction; multi-temporal/
multi-resolution data analysis; web image server and

Synthetic Aperture Radar technique knowledge

0204 344 Iﬁﬂ ﬂ']i’]ﬁ’lﬁﬁ% HazaINe 3(3-0-6)
The Earth, Astronomy and Space
Trssasszaslan Umngmasimssainanduasnan

senudeAsRTInuacAuadax maeaonfiveadanlan

NANMUTIN warmatseend 4dayamessilinen maifia

35@%%1711?%63@31Lmﬂdﬁﬂmiz‘]_lmﬁ%mLLﬁGﬂ?ﬁ{LLﬂELaﬂﬂ‘W 2

LLazmssl%mﬂIuIaﬁa’;mﬂhﬁmﬁmw%wmﬂi miéaﬂﬁ I

g9 iusinen
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 348 W&ndaamet 3(3-0-6)
Space Physics
mmiﬁmﬁ’uwmammmﬂ mﬁmﬁ'auﬁmmamm

Siuargluansusimnih Dssenmeayisuam N sas

ofing angesuazaMesmse N Sdeaafinindlan

= |

UITENE ﬁ%’lSJLLNIL%’gﬂIﬁﬁ LLa%LLﬂ\T‘%’ﬂﬁﬂ Iﬂiﬁﬁ%mm@%mﬂﬁ
Tnailes wansynurasnistsnuueafinduazangiesee
amweme eI melaEA e Ao IR
ga3lan m‘%a@ﬁai@mﬂmmﬂLLazﬁu@uém%uﬂimamizﬁ
ammmﬁawwmam%gﬂflﬂé’lﬁﬂ

Knowledge about space plasmas, motion of
charged particles in electromagnetic fields, solar atmosphere
and activity, the solar wind and interplanetary space, cos-
mic 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, space and ground based instruments for measure-
ments of phenomena in the plasma environment of the Earth

aav a

0204 351 GaviadLannsaiin 3(2-2-5)

Digital Electronics

FLULENATLALITE Nratiaugauwasasining
ameeafiuae wainuuenslu seseasdissdn 1935ad
wangesuasiafinanizes nalnaay 1933ty 29asudhevi
uavnamIviE 2Rsilasiyanmewmaanidufarauazaaraln
owiaen UG iiAedas

Number systems and codes; Boolean algebra and
logic; true table; Karnaugh Map; combination circuits;
multiplexer and demultiplexer circuit; flip flop; counter
circuit; encoder and decoder circuit; A/D and D/A convert-
er circuit, related laboratory experiments
0204 354 Suinadiiia lunnaswds 3(3-0-6)

Internet of Things

msAessrEmedin wwaes wshauno i
ﬁm%umaﬁwﬁ'a (IoT) szuufidmevesBumasiasmsunn
ae3nds lofueainsanesiumn lefiuamasaeshmnuiede
?havl,%maﬁqm_qlﬂﬂal,t,uuﬁwﬁmmﬁ lislaraavasdumasidia
ﬁm%funﬂaﬁw?q lislnnoa MQTT lislsrea CoAP Madiaas
wLBumasiindwiynasnas nedesmashidwnadie
ﬁwm%unﬂﬁiiwﬁﬁﬁuiﬂiaﬂwauum@jmm

Ethernet communication; sensor; introduction to
internet of things; IoT Operation System; IPV6; 6LowPAN;
loT protocol; MQTT protocol; CoAP protocol; IoT simulation,

IoT and cloud communication

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU

77



78

0204 359 \TwiTRSUALYTUERITRS 3(3-0-6)
Sensors and Transducers

AaNTTRLazlnsIE RS LI UaRITeS Gad

q

[ '

Usuudls uazthssinmatnsoiamata maaviaiaSnama
fanduasszyndlFlmnmgmanvngsa

Characteristic and structure of sensors and
transducers; Installation, adjustment and maintenance of
measuring devices; physical quantification detection and

industrial applications

0204 360 %aqmam%u.az%aquﬁﬁmnssuLﬁaaé’u 3(3-0-6)
Introduction to Material Science and Engineering

voufiezaen lasseiandnuaredougm Indes o
TAnd antifimaeihuasmausingn ansifimsanuSan uay
e wmBanduaaslane safdh asuuazE s Beean

Atomic theory, crystal and amorphous structures,
defects, polymers, ceramics, electromagnetic, thermal, and
elastic properties of metals, semiconductors, insulators and
superconductors
0204 362 aLﬂnIﬂsaIn?Jmsdeshu‘lu%aqme 3(3-0-6)

ABUGN

Tunneling Spectroscopy in Quantum Materials

m"ﬂmiﬁugwmmmimNmmaﬂamﬁm%mauﬁm
Unngnanizasmadesu madeuzasBidnaseuiulasiai
g4y anlasalataasmsseru madesimluamuelans
Un@ masenluamuzimaslsusnindin saidiauiaslsusn
we Femaasdnlasalaeasmadesnu

Concepts of quantum mechanics tunneling,
occurrence of tunneling phenomena, electron tunneling in
solid state structure, tunneling spectroscopies, tunneling
in normal metal state, tunneling in ferromagnetic state,
ferromagnetic properties, computational in tunneling spec-
troscopies
0204 363 WANFNEAS 3(3-0-6)

Crystallography

AANATHAN MBlALnMTRsSElond 3EmanAn
e guilassEds FmandnwauaeILsEEng M uun
TH0) msALIUMEEnmaLaseTow wazmsLiszene

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 ﬂﬁné‘naamsﬁ'aﬁ'zmLsazqﬂnsni 3(3-0-6)

Semiconductor Physics and Devices

ﬂmﬁﬁﬁugmmaaﬂwﬁﬁﬁw unumdsnuluaaauds
wuuAn ssfisvi lushuasuendi Unngmaniandeanme
ﬂiWﬂaﬂWiniqmwgﬁﬂwahﬁﬁﬁ'wunm MYNLAZIIENIERIE
Biinavouuarlan dnngmanimaeneaasuazanige
aunsnisousauazMIvEnLF LT 13 BIATIMIUEILAY
ginsalieuenaainih nssumsTagmansuazmalulad
aUnstimsesaiAizeSinas

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

measurements

0204 365 \FaaMasR g
Solar Cells
waausIaAndsiinghen nANMYhOMYBITARIE

3(3-0-6)

afiae Qmﬁwﬁ@maqmiﬁﬁqmLmzﬂﬁmﬁ'auﬁmaqmz@wmz
Bnisessiafidn waemanenhzadUssdvinnuasafiad
walulabimadussoiaduazmadseend 4

Typical solar cells, operation principle of solar
cell, semiconductor properties and motion of charge carri-
er in p-njunction, efficiency improvement of solar cell, solar
cell technologies and applications
0204 366 sMWIEIAEe 3(3-0-6)

Superconductivity

Unngnisafinensassnmhesnds nguiiifios
noeffind 0 nuanian §9heInBuy 1 Lasuu 2
Urngmsatlammu uszumhganveh e Bl
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A phenomenological treatment of superconduc-
tivity, BCS theory, Ginzburg-Landau theory, type I and type
1I superconductors, Josephson effect, and introduction to
unconventional superconductivity
0204 367 5aql,l,sjmﬁn|,5aa€fu 3(3-0-6)

Introduction to Magnetic Materials

qerdiermausingn evadidosduieaiuusingn
Ussinvisaualman loasusnmdn wmusnisdn woslsuan
Wiin wag uaudimeslsunnudn dnngmeaimausingn

Origin of magnetism, Basic knowledge of
magnetism, Classification of magnetic material, Diamag-
netic material, Paramagnetic material, Ferromagnetic
material, Antiferromagnetic material, Magnetic phenomena
0204 368 3qeanlad 3(3-0-6)

Oxide Materials

b Im@ﬂ%fm,azéfmimﬁwm MafaaTIE daild
malih ST sutifivnausivgn uassstifimmansl i
ya9Taqpon lon

Introduction, structures and morphologies,
synthesis, electrical properties, optical properties, magnetic
and electrochemical properties of oxide materials
0204 369 MsUszyNG [ETFQUsMENT MY 3(3-0-6)

waluladnstiufindaya

Applications of Magnetic Material for Magnetic

Data Storage Technology

Faualman anisndfmaulingn nosdalauds
9asen AN Unngmeniingfmausingn wiasflaTais
ualwdn maluladnetiufindogausivnén

Magnetic material, Magnetic properties,
Quantum theory of magnetism, Critical of magnetic
phenomena, Magnetometer, Magnetic data storage
technology
0204 370 Wanaaades 3(3-0-6)
Nuclear Physics
A Sesauifuasiiuaduase Ieun Sad
- fefes ssasiedes nsmulauiimsdionies ot

=

warn3amasiiaedos anlusmdudmdnsesioedes
ANSUANNGIR WM Iaa e YaImanNuesE masaedn
20955qupav1 NMIEAILmYaIIFiLm MIFa1ueaaeE
unsah UfRSenfefes

Nuclear properties: nuclear radius, nuclear mass-
es, nuclear binding energy, nuclear spin and parity, nucle-
ar magnetic moment; radioactivity and radioactive decay;
alpha decay; beta decay; gamma decay; nuclear reaction
0204 371 HAndwanesnidasdu 3(3-0-6)

Introduction to Plasma Physics

ﬂuﬁﬂﬁ%@m afuasnnilinesvammsan ms
mﬁlauﬁmaaammﬁizﬂuﬂuwaﬂw%LLazammmmﬁﬂ aams
luadguiul noudaasuagnneirasinazesnaraan
n3EUUMT AlALAFAR luwanaan Uaansismansan Suasnien
FEMINNNENNTURVING nanmIfdasiewaasn msfiila
W& MILszend Ewanaan

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, plasma surface interactions,
plasma diagnostics, plasma generation, plasma applications
0204 372 Unngnsaifasnauazmsiieanzd  3(3-0-6)

Thin Film Phenomena and Characterizations

rnssmeanellaBRds s Inenenamsiindas
i ﬁuﬂﬂuﬁq@mmﬁ ﬂizmmﬁ@@ﬂﬁmmﬁuﬁa NILLIUM3
AasheasidademannazasLLLsL wellamsiaamamn
Pasfidag mefiensiemsinndnenuaclnsseadian
119 QusEntidn i uazmaudmdnuazmsdseynd 14
fauLng

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

of thin film and application of thin film
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0204 375 winnssuBndmensunnd 3(3-0-6)
Innovations in Medical Physics
314mmﬁ@]%mﬂmwﬁ%uﬁvugm Foyanowlwih

VRNTSUANE MANNTSTBISEULAILAN MITWUNTZILAILON

mssenuut lulasneulnsataasuazmstiasda nsasemm

ynamsunne vusfgas wdnnemeiandaeaeinsdan

i ieanaenaiss inanseten s lmusasusingn ke

famanzemnansiiedes
Basics of medical science, medical signals,

principle of control systems, characterization of control
systems, designing microcontrollers and interfaces, medical
imaging, transducers, physical principles of ultrasound
scanners, x-ray scanners, magnetic resonance imaging
devices, and nuclear medicine devices

0204 380 M3Tauazetasiiaiameiland 3(3-0-6)
Measurement and Instrument in Physics
WENMIN AN ABLTEESs ANEINTE

S0 el FinTeseMNAAAIRARL: M3 AGTFI

ana wsasile lihnszuamssuavnssussdy Tidniwes

wanimas Jaddwad Mfwes sostalaslay waslufines
waslududa nnuddnges wenyawmes szuuindis

PaNALABS
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 wyAnssNMsHaUNAN 3(3-0-6)
Teaching Behavior of Physics
ANNVANEUAYDTINT AYDIINNEAS NouaR

ﬂmmwﬁﬁm%mﬁumiﬁmﬁ \u easReanas nougng

Tyanasmsames nemsBeuinguaissssaion vinwe

NILLIUMIMSAINENFNERS Ienenenans SnwueIniand 33

msaauﬂﬁﬂﬁ‘ﬁmLa%mﬁwmmimﬂﬂaﬁzyf;ymaqﬁﬂL’%au 9%

MEEOULLUFLENEMANNG o 9 adlavnuasAansssmasns

Beavog lusvsn Sy’

Definitions and the nature of science; theories of
intelligence related to learning: Piaget’s Intellectual
Development, Gardner’s Multiple Intelligences; Theory of
Constructivism for learning; science process skills; scien-
tific mind; Characteristic of physics; methods of teaching
physics for intellectual development: inquiry teaching etc.
Materials, activities, and contents are undergraduate level.
0204 382 MaFsuMsseuNAnsszaulsandnw  3(3-0-6)

aawlae

Teaching and Learning in Physics for Secondary

School

mﬂ”@mm‘%yuﬂmmﬁwﬁ 21 ANNAATILEAATBY
fand mawitiymlandiand sdeaaunaon i iand sy
frunfnnasuae ersdidosduzesmsBaunseniang
WD) 1 JUMULMSFaMIL BE wazimalulabinmatinm

Educational management in 21* century, physics
concept, physics problem solving, misconception in phys-
ics, relevant to secondary school setting, introductory
knowledge in physics instructions, e.g., 5E learning and
educational technology
0204 389 ABsngUaIATINEMSUNREANS 3(3-0-6)

Holistic English for Physicists

wumuvl,’;miniﬁujm Usluammasnae ay
tstlun matseend hensalnndsnaslumssn ﬁugmmi
Beumendenoe madauunédags madawiinnzd mades
ey ﬁu‘;@mﬂﬁﬁamiﬁqym‘ma”aﬂqw MINBNYINELMS
flaftomafoans miﬁwmﬁﬂmmm@Lﬁ'ami?%ams

Review of English grammar, English sentences,
clauses, applications of English grammar in reading, basing
English writing, writing abstracts, analytical writing, sum-
marizing, basic communication in English, development in
listening skills for communication, development in speaking

skills for communication
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0204 404 MsdaesUsINgMIBIMeRANTGY 3(3-0-6)

ARNRILADS

Computer Simulations of Physical Phenomena

mslfnasianasiaasnngmenisne meand
suldun sosdammouiiuandifie nmaRauivasaymea
WUUFRIRR usnaefinshen mevarasasiv mengh
pAMILYEES wasyrvmaanaThaulaluilagiiu

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 NAFNEASABUG 2 3(3-0-6)

Quantum Mechanics 2

naenamismang lusmdndon lalasauoznan
‘wqwimﬁumuﬁvbﬁmmz%uﬁunm NOEN1TNIZIAI NA
I AL R

Matrix mechanics, Angular Momentum,
Hydrogen atom, time independent and dependent
perturbation theories, scattering theory, introduction to
statistical quantum mechanics
0204 411 WAnAUBIFATAILLU® 2 3(3-0-6)

Condensed Matter Physics 2

AiENITRIFVieenam iy InTed wanasat I
aseuuarInan3man wanasAwh Usingmaniuaznnel]
shBeena ledlnednuasndlsaidnesn smnelousnug
ALAEITIUNNGN FnazSlausniudnuasioudinslsuan
LGN

Optical properties and excitations; Plasmas,
polarons and polaritons, dynamics of electrons and holes,
semiconductor crystals, phenomena and theories of super-
conductors, dielectrics and ferroelectrics, diamagnetism
and paramagnetism, ferromagnetism and antiferromag-

netism

0204 437 wyudraasaLedErasTHgUsiEN 3(3-0-6)
Simple Model of Magnetism
Ussinneasiaguainan quaaddnoudiman

wisulwTaaualindn uusaasuslivdnsyiugame Havas

amasaufifidonuanifimausingn sums Laudau-Lif-
shitz-gilbert (LLG) 35mM3139611a% MaeAeUALLLNE T Ras

AMnLalman
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 450 lalesmaulnsaisadusznisidondia  3(3-046)
Microcontroller and Interfaces
llasreulnsamosiiosdn lassadrovaslulas

AaulnIaEes ﬂﬁlﬁEl%I‘]JiLLﬂiBJLﬁaﬂ’JUQN\lNIﬂiﬂa%I%iaLﬂa%

meflamaiaxds mhua miﬁamiaﬁuwm - 6

miﬁizaqm’ﬂ%@mvlﬂmﬂaﬂma Laaﬂmwumimmm
introduction to microcontrollers; structure of

microcontrollers; programming for microcontrollers; inter-
face techniques; memories; input-output interfaces; appli-
cations of microprocessors in control systems

0204 452 TeanTsUULUG 3(3-0-6)
Robotics Engineering
wé’ﬂmiﬁuimﬂnm%wmmivjumﬁ ADAANEUY

TUNELDAINENMITUIUG NMIMILONUIUWUIUR UUUSTED

aanl STUUANe aumsvesiueud oymaaunaenamsunt

HAYHAIAAE MITNHNWLIIULUS DI MEUR WarnanSIaY

MAOILANYLEUSA
Basic principles of robotics; specific characteris-

tics of robot; control of robot arm; kinetic models; coordinate

system; robotic equations; inverse kinematics problems and
its solutions; trajectory planning of robotic modelling; dy-

namics and robotic controls
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0204 455 udnmswuguzassliudidnnsadind  3(3-0-6)
Fundamental Spin Electronics
dluadidnasau nzuaadn mIszauady

Unngmasimsseinuatunacadunasa sdunda uieiu

Toyausinén gunsolseusoudmdnuUUNZgHM MiheaNy

DR HGINDIGH
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 461 WARAMSIANLIGILENTISE 3(3-0-6)
X-ray Analytical Techniques
aiifasSiiond sunasuvasnisganauuazilas

28N ﬂﬁl,g&l’lmu%ﬂﬁl,aﬂ‘ﬂﬁﬂmmﬁﬂ ﬂﬁLgEl’JL‘]J%%Q?(Laﬂ%I@EJ

Furu madassasiiiiand mMaAmTEAESInMaNgy

wumsasLSdend
Properties of x-ray, emission and absorption

spectra, x-ray powder diffraction, x-ray diffraction of bulks,
x-ray florescence, quantitative analysis from diffraction
patterns

0204 462 Innenaadwlunaznalulafmly  3(3-0-6)
Nanoscience and Nanotechnology
ﬁﬁm%mmﬂm{mhmm ﬂIuIa’ﬁqu

Inenenanidiamiamalulatinly wiesfion datuasdnm

Srsnwaadlassstrowlu wasnmlssend Wddnehe ms

fnmndnwaaaslassaenluiendasqansseniaidnason

MIUMWAENABIDIANATAULULEINTIA MITNENINGL

ndasdiinasauuLLdRan e fhathaasasdLsznauuay

senveho Admna sl ol dlowlu aume

wilis eaudiafion uashu o
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 471 uasABEEEIWEALRUD 3(3-0-6)

Plasma Surface Interactions

ﬁuymmwmﬂm wmﬁmﬁmmﬁu@'ﬁ ‘Wmﬁmﬁl
ANNFULITENMA SumsTRETER AU AR M3
wasmuamasmdsssdeingenaan msdnaasniie
matada m3liwmamndmsuiame mslinmsavhena
seatiui malinenssnidftomashideqiuis ussnelulad
W NEMEILS U AN

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 490 \padadssMINEANS 3(3-0-6)

Selected Topics in Physics

Fudafrwiviiaula vssenelaoaananstaas
meATie MsaTRTETnden

Selected topic of interest presented by members
of the department or by visiting professors
0204 497 szifiey3Fuuvinenensns 1(0-3-1)

Scientific Method

masuaauiisaasiulasenu ndasame
Lﬁ?I@iﬂ‘ﬂ@ﬂIﬂiﬂd?%I@ﬂﬂ’NNL‘ﬁ%‘ﬁall"ﬂmﬂﬂﬂ%‘m Lﬂ/d\‘ialﬂ%ﬂﬁ
wRssaNamSandmsumvhlassrusalulumedn 0204 498
lossnunand

Literature search related to the project, submis-
sion of a project proposal approved by the department,
preparations for the project study in 0204 498 Senior Project

in Physics
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Tsunsndnd IhidenSaulunednaun ndesauly
sTvendusmansens siiaend 6 wbefa

3. wIesuRadnm
Tosunssamiadnmn EemlumeAmmstinem oesidonls

PITIEAT VUSRI UUEARA AN TR
9 Wefie
0199 499 FuAIANW 9(0-40-0)

Cooperative Education

matftinuluanudsenaumsstheiiszuy lae
pasTlass e Anendufusmseneums e
faelstemudmanmaasinusfinedastumainoulu
AUUTENAUMS SANNaNNTD mmataaned ludums
fraeafissuy madana madedula naanauineelums
AemeiuazmaLisdiush ian e mmmasimaaadass
YNEMULITZNOLMT LAZHMALIN

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-devel-
opment 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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%am‘mé’aﬂqw : Bachelor of Science Program in Applied Physics
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(@atia) B.Sc. (Applied Physics)
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4 whne
2 whene
4 whene
4 whene
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4 whne

AniReniisifin nnngsAnii 1) -5) bifounh s e

9. wIeITaNIzew vuaEenliiiaand 100 wihefe

1. ngafianunn e Eau 20 miefa lumeAnea il

0201 113 UAARAH 1

Calculus 1
0201114 UARGNE 2
Calculus 2

0201201 33mymsadianiahl

3(3-0-6)

3(3-0-6)

3(3-0-6)

General Statistical Methods

0202103 wanAR 1

Principle of Chemistry 1

0202193 UfTidEMewaned 1

3(3-0-6)

1(0-3-1)

Principle of Chemistry Laboratory 1

0203110 333eN 1
Biology 1
0203 191 UfTIRMEIINeN 1
Biology Laboratory 1
0204101 A&n& 1
Physics 1
0204102 &S 2
Physics 2
0204191 URTEMIAEN 1
Physics Laboratory 1
0204 192 UFLGEMSAENS 2
Physics Laboratory 2

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-3-1)

0299 202 ﬂm@"@nmﬂfﬁm%ﬂ"‘gwmmam% 1 2(2-0-4)
English for Science 1
0299 203 MSINnEAVILIMENENE®S 2 2(2-0-4)

English for Science 2

2. ngaaien AvualiiEen 29 whofa lumeAnealld
¥
2.1 3mwugniznan mvualfiGeu 21 miwfa

TumeAmeolus

0204204 adlaenamsamSLRANAszeNa 3(3-0-6)
Mathematics for Applied Physics

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

0204211 andenlval 3(3-0-6)
Modern Physics

0204 222 GUWARNEGS 3(3-0-6)
Thermodynamics

0204 230 yioZuaiwan I 1 3(3-0-6)
Electromagnetic Theory 1

0204310 NaFEASABUFA 1 3(3-0-6)
Quantum Mechanics 1

0204 330 mié{"mmzﬂﬁ'u 3(3-0-6)

Vibrations and Waves

2.2. Jgnantisdu e hiSew41 wiefe lumedn
dollih
0204 141 m’sﬂ’szaﬁn@ﬂ%meﬂﬂaﬁmia‘umﬂ 1(0-3-1)

Information Technology Applications

0204205 M3TeultsunInAaNRInaS 3(3-0-6)
Computer Programming

0204 252 Iivhuagdidnnsafind 1 3(2-3-5)
Electrics and Electronics 1

0204 253 Inihuaedidnmsating 2 3(2-3-5)
Electrics and Electronics 2

0204 281 M3¥amalihuazmena 3(2-3-5)

Electrical and Mechanical

Measurements
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0204292 MnUTEMs Iwlzsnu
Workshop Practices
0204 297 MIDeUUHIIFY

Introduction to Drawing

1(0-3-1)

2(1-2-3)

0204 306 lesnaunsaamasuaslulasllsunsy 33-0-6)

Microcontroller and Microprogram

0204306 lisunInsidaaadnaaalnsaaas
Wnadu

Introduction to Programmable Logic

Control (PLC)

0204307 MIMUANMINOUMBRBNAIADS
s

Introduction to Computer Numerical

Control (CNC)

0204 312 naenaasIasiva
Fluid Mechanics

0204 322 Mamalanemdan

Heat Transfer

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

0204 373 nweanuUUgUnIaianAueaGau 3(3-0-6)

Heat Exchanger Design
0204 374 Lﬂ%mﬂauagm‘%amav[w%
Mechanic and Electrical Machines
0204 493* FnameiEnaLsTENa
Seminar in Applied Physics
0204 494* lossrmmaiiandiszend 1
Senior Project in Applied Physics 1
0204 495* lagsrmmeianddseynd 2

Senior Project in Applied Physics 2
* madsufiuwaiiu S wia U

a a ° v A a a J g
2.3 antaan mm@%Laamiyﬂmwm&ﬁma‘lﬁu

laidaund 9 mhefa

0204 308 AANATIIDUTDIFY

Introduction to Computational Physics

0204 323 UVEIWAIIHAEM T AeTY

Energy Recourses and Conversion

3(2-3-5)

1(0-3-1)

1(0-3-1)

2(0-6-2)

3(3-0-6)

3(3-0-6)

0204 324 USYAMDMANRINUGRIVNTINLGE  3(3-0-6)
walwladizamndizd
Energy Efficiency Industrial and
Commercial Technology

0204 361 mﬂI‘uiaSm’:ﬁ@maﬁwﬁzﬂﬁﬂigqﬂﬁ% 3(3-0-6)
Sensor Technology and Applications

0204371 TAndwanasnidoadis 3(3-0-6)
Introduction to Plasma Physics

0204 375 M3dANEATSARG 3(2-3-5)
Smart City Management

0204 472 ﬁuauél,mzmimuqm 3(2-3-5)
Robot and Control

0204473 LAUNARAFANTIN 3(2-3-5)
Industrial Robot Arms

0204 474 Shuedesinalulad 3(3-0-6)
Nuclear Technology

0204 476 MFOBNMULLNTULALHAIENSY 3(2-3-5)
FanSada
Urban Design for Smart City

0204476 FANAUsvENSEmSeGRsliounnd  3(3-0-6)
Applied Physics for Medical Equipment

0204 481 WodnsINMIsaUAENS 3(3-0-6)

Teaching Behavior of Physics

a a
A. NAIT RN
I denSeulunedndug nidaseuluaminady
s Biaen 6 wiefa

3. wanedndszaumsalnasua
v A a = IR 1 1 a a
TrEouluneinmatinamlitesni 2 wiwia lagd
Gonlrawmedonsminentidumud idount 21 whefa

0204 399* MIANI 2(240 $3l319)

Student Practicum
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WABANSANI -
WHMEEnEd L 9 meMstinm Mumasemnangaslatasnt 138 miefia
U9 1 madu

WA fa3m waeia

0041 001 mSnnEiewNa AN SN 2(1-2-3)
Preparatory English

0041 022 vinweuasAnaaTaam s Asuuas 2(2-0-4)
Digital Literacy and Life for Transformation

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

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

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

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

0204 191 URtGmeRang 1 1(0-3-1)
Physics Laboratory 1 87

XXXX XXX Andanmsnadnminll (Fenndsitidenn) 2

XXXX XXX Andanvanadnminll (Fannguaunmiinuasianadas) 2

sambeia litaend 19 wiaefin
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99 1 matane

SHHIT fa3m wikeia

0041 002 mma"aﬂqmﬁamiﬁami 2(1-2-3)
Communicative English

0043 001 MIAATINANLLL 2(2-0-4)
Design Thinking

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

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

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

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

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

0204 141 miﬁizqﬂﬂ%mmiﬂaQmiﬁumﬁ 1(0-3-1)
Information Technology Applications

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

XXX XXX Andenmsnefnninly (@enngamadioadauds) 2

XXX XXX Andanmnednminly (Bannaaitdeen) 2

sumbieia laitaend 23 wiaefia
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U9 2 madu

SHHIL Fa3m wikaena

0204 204 AdlaehaasaMSURANALszeNG 3(3-0-6)
Mathematics for Applied Physics

0204 205 madeullsunssnasiases 3(3-0-6)
Computer Programming

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

0204 211 fandyalnal 3(3-0-6)
Modern Physics

0204 252 Infhuagdilinnsafing 1 3(2-3-5)
Electrics and Electronics 1

0204 292 msRnUFTRmT ulsenu 1(0-3-1)
Workshop Practices

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

XXXX XXX Anidanvanadnminll (ananng 1-5) 2

samiaefa laitaend 20 wvaefia
94 2 merane

sWaI fa3m waEia

0204 222 AUTNAFENS 3(3-0-6)
Thermodynamics

0204 230 yudusimaninih 1 3(3-0-6)
Electromagnetic Theory 1

0204 253 Inhuavdidinnseting 2 3(2-3-5)
Electrics and Electronics 2

0204 281 madermns lnihuasmana 3(2-3-5)
Electrical and Mechanical Measurements

0204 297 ndnudesd 2(1-2-3)
Introduction to Drawing

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

XXXX XXX Andanmnednminly (@enanngs 1-6) 4

sumbeia lataend 20 wiaefia
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U4 3 madu
Erterl Fa3n Wbz
0204 305 {ulasrounsoamasuas lulassunsn 230
Microcontroller and Microprogram
0204 310 NAFFEATAIAUGTH 1
3(3-0-6)
Quantum Mechanics 1
0204 312 naenansIading
3(3-0-6)
Fluid Mechanics
0204 322 mthelauemaon
3(3-0-6)
Heat Transfer
0204 374 \EaINaLaTATaINa Wi
3(2-3-5)
Mechanic and Electrical Machines
A A 2 o
XXXX XXX An@enmnadnmii bl
9 . 4
({nananngu 1-6)
samwmbeia litaendt 19 wkefa
9 3 madana
B oerl a3 wileia
0204 306 Tisunsusidaaaineealyeamasidasdi 3(2-3-5)
Introduction to Programmable Logic Control (PLC)
0204 307 MImUaNMEIhOUmsRaNRees s 3(2-3-5)
Introduction to Computer Numerical Control (CNC)
0204 330 MITULALARY 3(3-0-6)
Vibrations and Waves
0204 373 mssonuuUgUnstianiUAsua NS 3(3-0-6)
Heat Exchanger Design
0204 3xx Fanidan 3(x-x-x)
XXXX XXX Anidanvsnadnmninly (Fanannga 1-5) 4
samwmbeia litaendt 19 wiaeia
U1 3 mamsfnwfie (mangiaw)
S Fadm wikeia
0204 399* mMINNNH 2(0-240-0)
Student Practicum
sammbeia litaendt 2 wieia
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U9 4 madu
SHHIL Fa3m wikaena
0204493 | dusvneEnaLszgng 1(0-3-1)
Seminar in Applied Physics
0204494* | lassrmmeiandiszynd 1 1(0-3-1)
Senior Project in Applied Physics 1
0204 4xx A uenidan 6(x-xx)
XXXX XXX Adenids 6(x-x-x)
sumbaeia laitaend 14 wkaeia
94 4 merlane
SHHIL fa3m wkaeia
0204495* | lassnumeRanduavand 2 2(0-6-2)
Senior Project in Applied Physics 2
sumbaeia lataend 2 Weia
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BB
n. wnednanuily sittoend 30 vihefia
2. MIAITUANIZOH
1. ngadzunu e i3ausom 20 whefa
0201 113 UAAQANH 1 3(3-0-6)
Calculus 1
Afouavamasiaiitosasiariiu ayusvasiaii
Fhudsideauasmstszana Vsiuswazmatseyne
Limits and continuity of functions, derivatives of
functions of one variables and applications, integrals and
applications
0201 114 UARQANH 2 3(3-0-6)
Calculus 2
FHofFunanednuls Alauasessaiiiosmosiarsi,
waneuLs oyiusEaeuasNIssTNa aunsxaiing
Functions of several variables, limits and conti-
nuity of functions of several variables, partial derivatives
and applications, infinite series
0201 201 Samsmasianly 3(3-0-6)
General Statistical Methods
ﬂuuaﬁugmma@ﬁﬁﬁ ahdnsTen AT
Tayn maanuasanahaniu magadhoes matszanoen
WAL IIVIARELENNGT L MYAAT ALY Navasoy
magdaaclaamanaseulaaunis madnneimananae
warandaiusuuuathehe mahadd i ldlunsidelesld
TosunsadiSasy
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 wanadl 1 3(3-0-6)

Principles of Chemistry 1

laseansasaan USnmansaunus Wusund sulid
PINGINITMNTnuazIIRETL ugaell M 109ud
2RI 3 sutifneadin?in nse-wassarameiines
LAY MVISANTA-LUa

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 Ufjiimswaniadl 1 1(0-3-1)

Principles of Chemistry Laboratory 1

maneassTisenefasiuian iy manied 1
i entaaedeluasfiiAms mﬂ%@ﬂmnﬁu@mm@ﬁ
suilfieaadiniin mameasivasuia FNOAAN NIA-LUE
asavanetivas wagms e

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 F23nen 1 3(3-0-6)

Biology 1

auf9pedeiiaia msTaszuuaediaia Snen
sudorAtmainenenans msnflvaddia waduasumued
#uugenaas nalnuadiiannms AT LB AT
Tasssauaemhfivasiisuasdas Anefineuasnginsss

Characteristic classification science methodology
of organisms, chemistry of life, cell and metabolism, genet-
ics, evolution, biodiversity, structure and function of plant
and animal, ecology and behavior
203 191  UfiicnsEainen 1 1(0-3-1)

Biology Laboratory 1

maveassTiaenedasiuiamlymedn 0203 110
Fmen 1

Experiment Concurrented with 0203 110 Biology 1
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0204 101 W&n& 1 3(3-0-6)
Physics 1
umhfeniAnianduaesddye Hrand

VRsnoneang naedoviiGadu NNUDIAIFI manAend

WULAE A UAILLIINAN B USTMAT M TTU DU

Lmzmimé"auﬁmumﬂu FUAANA MIfuAaAL AAuEs

909lvia FTAEINAYBINENT TLUUBRMA AUNAFENSIAL

neiaatinuis

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

0204 101 W&n& 1 3(3-0-6)
Physics 1
uhifeniAnianduaesddye Brand

VRsnowneang naedoviiGady NNUDIAIFI maeaoud

WU A UAILLIINAN USRS TTU DU

iwuammLLazmimﬁ'auﬁLmumgmaﬁmlﬁam%d FUAANG

maduuazeAw s ale salRFnaasas plalY
naenaasuanoEaaivauis

Introduction to physics and importance of phys-
ics, physical quantities, linear motion, Newton’s laws,
projectile and circular motions, momentum and collisions,
work and energy, system of particles and rotational motion
of a rigid body, mechanical equilibrium, vibrations and
waves, sound waves, fluid, mechanical properties of matter,
thermodynamics and kinetic theory of gases

0204 102 Wand 2 3(3-0-6)

Physics 2
Iiifhafn asulmdn swisusvmdn mswiien
sidausinn dafulssquassamilenh navualiih 2ss

IihnssuamsILasnsLaEay aauswmEn i suRndu

PausuAsTrugUnInt shifenfuitandyalual suiffuas

fedes Tusuasfuasiftendiuedes

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

UAtemsfientiudiamin 0204 101 Aand 1

Laboratory experiments to concord with 0204 101
Physics 1

awva

0204 192 YTiAmsHAng 2 1(0-3-1)
Physics Laboratory 2
UATGmsfenfiudiawiin 0204 102 AEnd 2
Laboratory experiments to concord with 0204 102
Physics 2
0299 202 AMdsngEIUILINANERS 1 2(2-0-4)
English for Science 1
fiinafia mslmmmyinenensas Mg
ansudnlaluunenuinenenaes
Technical terms, scientific language, reading and
understanding of scientific journal
0299 203 MdsngEEMILINNANERS 2 2(2-0-4)
English for Science 2
fiinafia mslmmmyinenensas Mgy
ansudnlaluunenuinenenaes
Technical terms, scientific language, reading and

understanding of scientific journal
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2. ngadrnian usoanidunguehe ol
21 3ﬁ1ﬁu§1u3*n1l,an AvualiGensnnu 21 miefia
0204 204 AskaFERSTMILAENTUsznG 3(3-0-6)
Mathematics for Applied Physics

Gonlyzasnein : doushu 0201 113 ueagds
1 Uag 0201 114 UARAAH 2
Prerequisite Pass the exam 0201 113

Calculus 1 and 0201 114
Calculus 2
annaLFsouRutandly KamassNmMIEayNus
mﬁzyﬁuﬁwﬁa AR AN I IaUNL Ny B Uiy
§09 FNMIFRUAUS UL UASIUAZNAIRAY Aatiann
wodlu 3 77 Aifedeih mydemeianineiauge awiision
was 1Rutneas Herdunaediuls auiudeos aynsw
wdaes ayunsayises nsuanyies mauasedms sums
\Beyiustion datlymenaey Sowdedon dulsdetan
Hordudetou Netfuwliemed Usiusidetou Roadinidadu
RUAHNYDINYENT Amafiuuud srunaumaTadi M
MIEHUDD AU L’]ﬂLWE%L%‘W’]&

Ordinary differential equations, solutions of
first-order differential equations, solutions of second-order
linear 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 de-
rivatives, Taylor series, Fourier series, Fourier transform,
Laplace transform, partial differential equations, boundary
value problem, complex numbers, complex variables, com-
plex functions, analytic functions, complex integrals, linear
algebra, matrix algebra, determinants, systems of linear
equations, row operation, eigenvalues, eigenvectors
0204 210 NaFNARSHULATY 3(3-0-6)

Classical Mechanics

namEas Ui matndaufiuusunionie
miméauﬁimiaué’mﬁqvbil,ﬁaa LL’iO@%gﬂﬁ’]ﬂ miméauﬁ
maﬁwuau;m@ ‘WﬁﬂLﬁadﬁ%‘ﬂadﬂﬁﬂ?ﬁ(ﬂ%LL‘U‘UﬁWﬂiaﬂ’SLLﬁ3
UEHAG

Newtonian mechanics; oscillation motion;
motion in non-inertial frames; central force motion of
particle systems; fundamental principles of Lagrangian and

Hamiltonian mechanics

0204 211 WaAndynlwsi 3(3-0-6)

Modern Physics

MWTILBLAYD L‘ﬁamﬂaﬂﬁ{ﬂqﬂﬁhﬁﬂi g
MLl Qmﬁmﬁ@%@ﬂﬁ'mmamm AuFNTRERUMAYDI
aan Tassssuasman aniifvesmacds Mandfundes uay
AUBMAHATI

Overview of modern physics contents, theory of
special relativity, particle properties of wave, wave proper-
ties of particle, atomic structure, properties of solid, nuclear
physics and elementary particles
0204 222 GUMWAANHAS 3(3-0-6)

Thermodynamics

Anffnmuaresafiuanadon gaungd
ANOANIMNEDU FNMIANNGDU FNMIUFAITIUATU
1SENGRRM ﬂgm@aqmwwamﬂm% L@%I“/ﬁﬂ NITLIBMINTNEUNA
‘wama@w% m%f'mmémm%fammmwuﬁwmmLﬁu migﬂﬁau
e oEfantivasteg

Thermodynamics: heat, temperature, thermody-
namics equilibrium, equation of states, function of states,
laws of thermodynamics, entropy, heat engine and refrig-
erator, phase transformation, kinetic theory of gases
0204 230 MguHusiwEn i 1 3(3-0-6)

Electromagnetic Theory 1

ngasgaant] s ihatin wisnuasdndlih
ewdumu ladilinadn ensufiuise il naus
Wuaznsuah aumsthdrasuasmume swnsuslndnada
SNAEN T amaiam Taqualnin sumauandioed s
windnlyihfusmaine nsusnsznesnawsingn i

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 depen-
dent magnetic fields, magnetic materials, Maxwell’s equa-
tions, time-varying electromagnetic fields, electromagnetic

wave propagation
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0204 310 NAFNHASABUGH 1 3(3-0-6)
Quantum Mechanics 1
wndndisdhapnaranmonsiilaifunduuay

satfvaailarsdunin shendiums sumamsefae? nawmat

maaﬁmmiﬂma@mmaﬂuﬁ@mwﬁqﬁ@

Fundamental concepts of quantum mechanics,
wave function and its properties, operators, Schrodinger
equation, solution of Schrodinger equation in one - dimen-
sional problem
0204 330 MsEuLATAAL 3(3-0-6)

Vibrations and Waves

mawAoninugadasaodin mié{"mmmhm

Fun nduuuumiuasuufnseTed mafiamsdwias

mié{"mmmjmu WNedsse argtuuumsuninineeedase

aunmnawli 1 36 uasaefid adwedend ssifivasnan

MIUNINFLA msl,émmu miﬁzﬁau LLﬂ%ﬂﬁﬁd&i?%‘ﬂ@dﬂﬁ“ﬂa

ﬂsm;]miaimaﬁﬁwm@maumﬁ'um@‘ﬁﬁ@ i AwEEs uas

paAwuslindnbsh ud maseyndldiaAensiiuy oS

Simple harmonics motion, mechanical vibrations
such as damped oscillations and force oscillations, reso-
nance, 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

22 Synendedy fvueiiSewllioandt S

41 wheie
0204 141 msUszena e luladansauime 1(0-3-1)

Information Technology Applications

mMsUsenaunaniaiaes Iﬁmmmﬁ@mém%u
finnu iwum%aﬂrha%uﬁuim msfneamondas lisunss
AasRamasdmSuMIeanuuy lUsunINnaiamasdmsy
WenSu gunsoimaluladansaumer

Assembly of personal computers, basic of program
for offices, basic network, software installation, computer
aided design, web programming, information technology

devices

0204 205 nsidzulilsunsamaniiainas 3(3-0-6)
Computer Programming
madeullsunsunesfiamosdaniivses

msuehdaya mauanaadaysaiad neeinas guuaseuls

e amniees uazeiion meswuwasdendosaiulng
Computer programming with a suitable computer

language, data input, data output, arrays, pointers, loops and

conditions, functions, structures, unions, reading fromfiles
and writing to files

0204 252 WHhuazBidnnsaiing 1 3(2-3-5)

Electrics and Electronics 1

owlaesneln : deun i 0204 230 nguFua
wisn i 1
Prerequisite Pass the Exam 0204 230

Electromagnetic Theory 1
ﬁﬂmmzﬂﬁﬁ@miﬁmﬁuﬂ%mmvl,wm,mzﬂmaq
Tavin nppaanaTuansd noufmenedau nouiresrituiay
UaSo FnssuaEa e laund mdaelnih ussuu sy
seunlih 3 e vmiamfisnh qnisiRuagamamsld
nvaslelon auisnRuazmsdaluuosuasmamdsnaioy
dalulwn’ quasiiBuazmainlulesramnudsinosans
oiih wissmmesnesiiimaieluses quasGuayises
m3lfamasgunssidiinvealindutieieen
Study and practice about electric quantity and
Ohm’s law, Kirchoff’s Law, superposition theorem, Theve-
nin’s and Norton’s theorems, alternating current electricity,
resonance circuits, power in 3-phase alternating power
system, semiconductor theory, Features and application
circuits of diodes, properties and bias arrangement of bi-
polar junction transistors, properties and bias arrangement
of electric field transistors, the stability of the circuit with
bias arranged, features and application cycles of special

electronic devices
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0204 253 TR uazBiinnsading 2 3(2-3-5)

Electrics and Electronics 2

Wouluvassedan : seumw 0204 252 IWdhuae
Sidnnsafing 1
Prerequisite Pass the exam 0204 252

Electrics and Electronics 1

s fiAmafientiu nquddidnmsalingma
usts 1o% amuaisturiauesna e’ MITANY Y IAIEIIAT
Aites melivawdsnedidusiod adiamansaedng a3
1A laTxad eTRaTA STULRATRTIA Y Shatheimsldnuises
favia

Study and practice about optoelectronics (theory),
IC (Integrated Circuit), op-amp, operational amplifier, signal
arrangement with linear circuits, using a transistor as a
switch, mathematical logic, ICTTL, IC moss, IC digital,
digital sequence, digital circuit examples
0204 281 nw%’mmﬂﬂﬂmazmana 3(2-3-5)

Electrical and Mechanical Measurements

ﬁﬂmuagﬂﬁﬁﬁmiﬁmﬁu Ma¥e eI sia
‘WNVLW‘WW LSINNGA @WWQ\IL“?%ENWN LL@Z@NNLLSJ%HOWEL%ﬂWi}IIIGW
wdnMavhem leseatne mavenuehuin mansiadasuazings
S issadioSamena dadfiaes Yadfines WEimuERines
1andRines Blnmsefindiinafined s linmaenmaslums
el LLﬁﬁLﬂ%@ﬁ@SLﬁﬂwsaﬁnéﬁmmqmmwmw

Study and practice measuring, electrical and
mechanical measurement units, measurement accuracy,
working principle, structure, amplification, repair and main-
tenance, mechanical instruments, multimeter, watt meter,
frequency meter, bridge meter, electronic multimeter,
using a measuring transducer, and electronic measuring
instruments with industrial application
0204 292 msEinufiAnatulssnu 1(0-3-1)

Workshop Practices

ﬂﬁﬁ@mmﬁ'mﬁumﬁmm@%mm nweeddle
N8 msuuss Sunmilaveusin madaslane naosinsTiEu
% mmﬂaa@ﬁﬂﬂiwm

Practice in work-piece measuring, machine
tools, bench work, sheet metal works, metal welding, CNC

machines, saftefy in workshop

0204 297 ﬂ']iLﬁSl%LL‘iJ‘iJL‘i;J"PJ\‘iC;]’% 2(1-2-3)
Introduction to Drawing
wanMIBeuiadnwIuasae salanninlusa

ﬂ;ﬁ% ﬂ']il,%Elm’lwaaimﬂi'lﬂﬂLLﬁxﬁﬂ@]@L%Elﬁ MIMAUAUNA

LaYAMNAAIALAADY NTSEEMMNGR MFeniatay uaunu

ﬂal ﬂ'ﬁﬂlﬁ@m'lwgﬁ EJJA\I‘E] ﬂ']iELﬁT]EJEISLSEKﬂ LLﬁgﬂﬁL@H%ﬂ'}WLLaﬁ

L“ﬁ&l'ﬂ% W’;‘I‘Hﬁ?%ﬁ'ﬁsﬁ@a&lﬁ'} LG]E]%GI%’] EISL‘Huﬂ']iL%EMLL‘LI‘LI
Lettering, orthographic projection, orthograph-

ic drawing and pictorial drawings, dimensioning and

tolerancing, sections, auxiliary views and development,
freehand sketches, detail and assembly drawings, basic

computer-aided drawing

0204 305 vLN‘[ﬂ‘Sﬂ'PJ%‘YI‘SEaLaﬁ%LLﬁﬂNIﬂiIﬂiLLﬂ‘iN 3(3-0-6)

Microcontroller and Microprogram

Wanlarasseden : sauNI 0204 205 Msiduw
Tdsunsumaniamas
Prerequisite Pass the Exam 0204 205

Computer Programming
¢ X o

"LNIﬂiIW’iL‘ﬁﬂL‘HE]iL‘LIENW% ﬁﬂ'l'ﬂ@mﬂ'ﬁﬁmad\l&li@i

I‘Wilﬁﬁﬂfﬁa% m‘mm’%m ﬁ@@i’\ﬁx’i ﬂ']"aL%EJ%IﬂiLLﬂ?N MELLDH
A 6 6 6 1

SENIG] ﬁ?i@LL’J?"HaQiSUU"LNIﬂiIﬂTLGEﬁL"ﬁGi PUILUIZHNIBNAN

a9 F3aans unlan uoaiasadeluan whoanaame Sunm

LLﬁELE]']‘ﬂgV\qm ﬁ’l3L%m\l@lBTSUU»LNIﬂ’iIWiL‘EﬁL‘ﬁa% ﬂ'li‘ﬂiz%!ﬂ(ﬁ

1NI®?IW'3L‘E’§1L‘EE]% [AERRRIANNR) ZUU\INI@WIW?LSKGL%E]%

Basic microprocessors, architecture of micro-
processors, machine language, instruction sets, assembly
language programming, hardware of microprocessor
systems, CPU, registers, flag, addressing mode, memory,
input and output unit, microprocessor interfacing, applica-

tions of microprocessors, designs of microprocessor systems
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0204 306 lusunsuwidanainaaalnsasaasidasdu 3(2-3-5)

Introduction to Programmable Logic Control (PLC)

Wanloarasseden : deun1w 0204 205 Msidaw
Tdsunsananiamas
Prerequisite Pass the Exam 0204 205

Computer Programming

c?im:nLmzﬂﬁﬁaLﬁ"mﬁum’%adﬁal,l,asqﬂmni@ﬁ’m%@
Tunsznumamueuady madeuleazunasfiad maden
lusunsuauqugngel wiasfiouagnazaums sunaa
widnasdnaoulmaiand madaumeneds mmw”ﬁayﬁu
mmﬁwé“'mLLamL@aﬂmanmmLgazﬂwwwﬁwﬁaﬁuﬂ fifiendastiy
FULAILAN maudlavonfewadysunss ndnnsdentd
qunel wlaslauavszuumueulivsnsanuasmaLseynd
T

Study and practice about measuring instruments
and equipment in sequence control processes, relay diagram
writing, device driver programming, tools and processes,
programmable logic controller, command language writing,
dictation, Boolean’ command language, ladder diagram
language and other command languages related to the
control system, editing or changing the program, principles
of equipment selection, appropriate tools and controls and
applications
0204 307 n‘limuqumsﬁmuﬁwﬂauﬁaLﬂﬂ% 3(2-3-5)
dasdu

Introduction to Computer Numerical Control (CNC)

Wanloassedan : saunIw 0204 205 Msidew
Tsunsananianas
Prerequisite Pass the Exam 0204 205

Computer Programming

?ﬁm:nLLazﬂﬁﬁﬁLﬁmﬁﬂmaa%N NANMINI 33
mslFou mathqsnaeees i sLMLn M
Tusunsuenuen Usudaos mauudimuwm Widuedes
fio madenieRasiodalFllsunssdaasmanearHAR T
silaelHieRnddisug

Study and practice about the structure, working
principle, method of use and maintenance of CNC machine,
axial system, control programming, set the machine, work
piece set-up, cutting tool selection using a simulator, and
producing the work using a CNC machine

B

0204 312 naeaasvaslug 3(3-0-6)

Fluid Mechanics

donlovasnein : sauw1n 0204 204
atad1aas s nsuAand
szeng

Prerequisite Pass the Exam 0204 204

Mathematics for Applied
Physics
v X v A ¢ &
ANNILLDINL ﬂﬂ(ﬂmﬂ@‘i‘ﬂm‘lﬁa wamﬁmﬂaﬂwa
yugmamalewsdlug maausnEaa Taiainsia uaendsnu
a 6 A o v ]
ﬁNmi‘mnEl%IﬁG]ﬂ ﬁs\lmimai‘l{éﬁ G]’JLLﬂi‘ILiW%’JEI mﬂ%amﬂu
mivlmamauaﬂ m’%mﬁmmaﬂwa
Introduction, fluid statics, fluid dynamics,
Reynolds transport theorem, mass momentum and energy
conservations, Navier Stoke’s equation, Bernulli’s equation,
dimensionless, internal flow, external flow, fluid machinery
0204 322 nsmalauanadan 3(3-0-6)

Heat Transfer

Gouluwassed : seuew 0204 222 a0
WaFERS
Prerequisite Pass the Exam 0204 222

Thermodynamics

wdnmsiasdumasnszimmstelauenadon
mathanNFau mamemadau mamelasenuSaunssuas
lainssh mashelauemadaulu 1 86 wae 2 88 msmalon
AnNFouLdasy mamelauenadouiuutiedu mIauwnsed
emnfaurasingimuaziagm myenzimsmelawena
Fauzasms mauitlymemeAsnaidaaaiesdanmv

Basic principles of heat transfer processes, ther-
mal 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
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0204 373 msaanLmuqﬂnsniuanLﬂﬁs_mmw%'au 3(3-0-6)

Heat Exchanger Design

Gonluzasneien : sourn 0204 312 naenaas
vaslua wuaz 0204 322
asmelauanadan

Prerequisite Pass the Exam 0204 312

Fluid Mechanics and
0204 322 Heat Transfer
v‘gﬁ/uimmmaﬂmﬁlmmm%au siavasginsaiuan
wWasuemadow mesanuuuliinangan maeanuUUgLnI0;
LLﬂﬂL‘]JSH%@’N&I%@WHQ&MGGW%ELaﬂ’l“?i@’nméfuﬂﬂaLLﬂE
ANNEWiaINg miaaﬂLmuqﬂmniuamﬁé"mmm
%fawﬂaﬂmﬁammm (ﬂﬁﬂ’lﬂ_lLM%LLﬁEﬂﬁiEm&) maIganLuy
qﬁﬂsaiLLaﬂLﬁé"m@’m%@maﬂmﬁﬁmmmmﬁlauﬁy’ﬂmm
Tonuaraams aaﬂLmuqﬁﬂimiuaﬂmﬁyumm%faﬂmaizﬁu
lles (@Unsalssnuenadoudifinnsatin)

Fundamental of heat exchange, Types of heat
exchanger, Optimum design, Heat exchanger design for
single phase flow in normal and super-critical pressures,
Heat exchanger design for two-phase flow (condensation
and evaporation), Heat exchanger design for a fluid which
transfer both heat and mass, Heat exchanger design for
micro-tubes (cooling electronic devices)
0204 374 \pipsnauaziatasna i 3(2-3-5)

Mechanic and Electrical Machines

woulevassedn : saurw 0204 252 IWihuas
Sidnnsading 1
Prerequisite Pass the Exam 0204 252

Electrics and Electronics 1

s TR Retuvnuiusiondn uwslvdnlvith
Tessatrauazdaulszney wdnmshan siasaaiana
Tihnazusass uaznseuaady mmﬁﬁﬂﬁbﬁ,ﬁ@uﬁuﬂﬁ'au
i enSsanBusniu AonRamd msdaneusaaAan
il davdniam qudnee uasmanlldom
wENMITNY Tiinastaine’ TN suan e ILaaEL
NowmaThmanmas (Brushless Permanent Magnet Motor)
audnemzuarmah Wlfnuasmaimas i suwiuae
mesnasd smdsnsasiiieiasiuialih sewmad
Inihnszuanss smeuguansSuaAemamvam Nuia

LLﬂZWi’JQﬂBUﬂﬁﬁNW%&I@L@]a%ﬂimlﬂ(ﬂiﬂLLﬁBﬂiELLﬁﬂﬁﬂJ Ly
whasialyih mahgenmsenesihuasesacride
i
Study and practice about magnetic theory, elec-
tromagnetics, structures and components, working princi-
ple, types of DC and AC mechineries, causes of the absence
of electromotive force, armature reaction and commutation,
calculation of induced voltage, efficiency, characteristics
and applications, principles of operation, types of DC and
AC motors, permanent magnet motor (Brushless permanent
magnet motor), features and applications of electric motors,
armature coil winding work, work on electrical circuit of the
generator, DC motor, the task of controlling the speed and
direction of rotation, measurement and inspection work
of DC and AC motors, maintenance of electric motors and
generators
0204 493* Suswmeanauszena 1(0-3-1)
Seminar in Applied Physics
maeuaiATeREnduasRENaszand nadueu
FNTENELLLEN MU NANUMIAUANILALANE
Literature review in physics and applies physics
research, information investigation, presentation of papers
or research work
0204 494* lasssmumeRl@ndulszend 1 1(0-3-1)
Senior Project in Applied Physics 1

a VL a a Y ad I @

L9 bUVRIFNYIN Adaduln 4 losanuivin
PAUNNKSURYRUNSNFS

Prerequisite Forth year student and

consent of the course
directors
mafuahnuiifioadasiulasenu ndasame
whlessaslassnulasansufiusonnndfuiereuvangas
L‘ﬁlaLﬂ%ﬂﬁm%&lmﬂ’ﬂNW%@N&T%%‘UTH?VIHI@NN%W‘a‘lﬂﬂ‘%
T3 0204 495 lessnmmaandLiszend 2
Literature search related to the project, submis-
sion of a project proposal approved by the course directors,
preparations for the project study in 0204 495 Senior Project
in Applied Physics 2
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0204 495" lassaumeilandalszyna 2 2(0-6-2)

Senior Project in Applied Physics 2

Wawlaraseden : daun1n 0204494 lasss1n
maefdndulszand 1
Prerequisite Pass the exam 0204 494’

Senior Project in Applied
Physics 1
lassnumaiilesslidn 0204 494 Tassanuma
fanduszend 1 Terusiussysniassant sy
Iﬂiﬂd?%ﬁ%
Working on the project in accordance with the
project proposal 0204 494’ Senior Project in Applied Physics

1, submit a full report and give an oral presentation

2.3 Szuanidien s lrisewlitosnd 9 miefn
Inaaden Gauneindere il
0204 308 WAndBedmanuasdu 3(3-0-6)

Introduction to Computational Physics
ﬁujmmi@yuMiLmimamﬁmﬁ nIUAENMT

BRSNS MIUsEannsen iasuants wae

menanaeEadt MIBuRnInEEIaY 3 madedaiaelums

fmaNmsEeiutaduasEeyiutosmIs e

dw nadszegnarutiymmeiana
Basics of computer programming; solving

non-linear and matrix equations; interpolation, extrapolation
and linear regression; numerical integration; numerical
methods for solving ordinary and partial differential
equations; random number generation; applications to
physical problems.

0204 323 Lt,u'siawé'mw,l,azmsLﬂé‘&lugﬂ 3(3-0-6)
Energy Resourse and Conversion
unsandsnululan wasnunesda mavslnauay

mmqum‘na@ﬁmmmﬁnﬁu TUAW WasMITINNG M3

Ing msudsammduuiauaemsndanszua rhanudsnm

Wasda mwﬁuazmmﬂﬁmgﬁwﬁmm WAINUAINSTIRUE

o7ine §2378 Farw e ensdaulaRom wash ihduas ads

uazAaEaMNNENNT Wazmalulabndsa,
World energy sources, fossil fuel, consumption

and lifetime of energy for oil, coal and natural gas,

combustion, gasification and power generation from fossil
energy, theory and energy conversion of energy: solar,
biomass, biogas, wind, geothermal, hydropower, tidal, wave
and ocean thermal and technology
0204 324 YsEAMEMWWAINUIATMNTINUAL 3(3-0-6)

inaluladiewdiad

Energy Efficiency Industrial and Commercial

Technology

%%mi%uqaém%umﬁmﬂzﬁ FeSanveems
Téndanuuazdsyavninmaasgunsalnssiumsuazavuy
a%mwﬁﬂm?ﬂmwé’aamaqmmmmLLazwwzﬁﬁﬁﬁﬁﬁwﬁ@@a
IHnelulatuaznszioums mavsvandlfimefiomsiieny
ﬁumiﬂiwﬂﬂ%mmiﬂlaL‘ﬂlNﬂizﬁw%mw%ﬂumzmmﬁ
Nﬁmmsmﬂ%wﬁmm

Advanced methodologies for quantitative analysis
of the energy use and efficiency of equipment processes and
systems, describe the principles of some major industrial
and commercial energy using technologies and processes,
application of analysis techniques to these applications in

order to optimise both process performance and energy use

0204 361 wialuladmsamaiuussnaystyndly  3(3-0-6)

Sensor Technology and Applications

Wanlavaseden : dausiu 0204 253 Infhuas
Si8nnsading 2
Prerequisite Pass the Exam 0204 253

Electrics and Electronics 2
mMIaTadeudalulid maud lauasmateu s
SalusiR uaenUSILBenSelusR emssnsnsonasszuUlums
spaiu (wnaluladlnlaiin ANHGAN (MTTamememm) nAu
(a;&n&ﬁnmaﬁnﬁﬁ M3ldBn Faaladin) msAe/mIdess
(pUnaniBifnnantinddaniusuazliane) wazmandouln
(Fwaasfivmdnasdu) mismmihothmaduasiush
owRaThhand Mo
Self-monitoring, self-correcting and repairing,
and self-modifying, the ability for a system to see (photonic
technology), feel (physical measurements), smell (electronic
noses), hear (ultrasonics), think/communicate (smart
electronics and wireless), and move (sensors integrated with
actuators), is progressing rapidly and suggests an exciting

future for sensors
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0204 371 WaAndwanssnidasdn 3(3-0-6)
Introduction to Plasma Physics
ﬂuﬁﬂﬂiﬁﬁuﬂm sulfuasmmAimaTvasnaaan

nmﬂ5au%mawmﬂﬂisﬂuaumlwwLLazaumLmmﬁﬂ

sumsluadmanut npaaiuammoedrasinazamasan

N3tUMM3 AlALAFAN luwansan Uaansismansan Suasnien

FEMINNNENNTUAING nanmIfdasiewaasn msfiila

WanasN MILsEE NG A
Basic concepts, properties and parameters of plas-

mas, 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, plasma surface interactions, plasma diag-
nostics, plasma generation, plasma applications

0204 375 msiamssaNiada 3(2-3-5)
Smart City Management
AR RRT PP (T e TR

wwmemaRaslaslugtiuuehs o 93056 uleine

MSETNER S USATSeiEA naseaRmaTUN TSz

Tnalulad f3vin mavSmauaziasnninensaneed nadl

Fnmmasemadiosaniesathotiefin
Smart city knowledge development, community

development concept analysis in various system of smart

city, policy and strategy for smart city, organization de-
velopment with digital technology applications, human
resource management and development, case studies on
sustainability smart city management

0204 472 JUBUALAZNITAIUAN 3(2-3-5)
Robot and Control
ﬁﬂmLLasﬂﬁﬁ@ﬁmﬁﬂmaa%m RANNYNILNAI

AUAN USENaUuanaTWIALENLUL AN DALY

dalui@lagl¥gUnsallin-Bidnmseiind neseumvham

gasastagldlsunsudiaas uarmsdulisunsaenueuns
ﬁwmwmmﬁumﬁtﬁmé’u

Study and practice on the structure, principle of
operation, control circuits, assembling small, hand-operated
and automatic robots using electrical-electronic equipment,
test the functionality of the circuit using an emulator, pro-

gramming to control the robot’s work

0204 473 WIUNNYATWATIH 3(2-3-5)

Industrial Robot Arms

Frsuns iRy VANNTITOIVAEUS MUV
shurisuasAenmamavau NsuaseniugaaueansvasaL
na AauenaasHna Mladen msadumadu wamans
YDIHIUNA m‘saaﬂL,muwluw@%aawﬁwﬁﬁmmaumam%m
HAUNS

Study and practice about the principle of the
robot, representation of the position and direction of
rotation, homogeneous conversion of mechanical arms,
Jacobian, inverse kinetics, the construction of corridors,
dynamics of mechanical arms, robot design based on the
kinematics of a mechanical arm
0204 474 fuadesinalulad 3(3-0-6)

Nuclear Technology

Tewshauassfssmwmaiiedes URseniansen
nssaumsuandUisegnisiaasen Tsalwihiluedes
SuanauarmItasiuduanenn TR merhIamniusua sl
wisnutundesluamen lsslniuuumasing ngvrane
wasnuiunaes

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 475 MFABNULULAYUUALINBITUTL 3(2-3-5)

B

Urban Design for Smart City

whAauazamuMsaiagiueasmsiemaNIa
5% asfilsznaumasmaiannslasaede i ndastuamm
Wndonios inAsuaMFemERB AN uA MY
gaamInauIias mIlenudfysdanssuaumaiidiusi
ansrfiuldimudarnnmesaui meSgiasiuentuiay
TNA MANTSANTLALTNT ﬂﬁ"’;Lﬂiwzﬁ%agaLﬁaﬁmu@gﬂ
wuLaaIenesaiay MIssusrLLdeyariiasianieyene
FATaLuNaAID S MThaRIEATIAEA S RasmALSTRg
Faosugluamae

Concepts and current debates around smart

city development, components of smart city development
)
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that related to urban environments, concepts and in-depth
analysis of urban development challenges, the importance
of the role of different stakeholders including government,
local authorities, business, universities and communities,
data analysis for urban innovation design, transmission of
smart urban data system with digital platform, smart city
simulation, model of smart city development in the future
0204 476 Wﬁnﬁﬂszgnﬁém%’um%‘mﬁau,wm‘l 3(3-0-6)

Applied Physics for Medical Equipment

amwidatioldesgunantmalnihuaemenafitiom
memaunns uazmatlasiutigmiamadiolugUnsaimens
une ﬁu@umﬂ%ﬁum%maﬂml,wwﬁ wanmamaiang
TaAEeS Fan a6 uavanuwiman i lumashanm
NGENGERN mi@LLaﬂm%ﬂ‘mLmzmiu%ﬂmﬁ@mmmm’%m
founnd ‘ﬁaﬁmumLmzmmgm‘ﬁ'Lﬁm%'aaﬁmm‘%'mﬁawwﬁ

Reliability of electrical and mechanical devices for
medical applications and prevention of technical problems
in medical devices, basics of using medical sensors, prin-
ciples of physics of lasers, ultrasound and electromagnetic
fields in the visualization of structures, maintenance and
management of medical devices, requirements and stan-
dards related to medical devices
0204 481 wyAnssNMsHaUNAN 3(3-0-6)

Teaching Behavior of Physics

ANNVANEUAYDTINT AYDIINNFEAS NOuad
ﬂaﬂ;mﬁﬁyﬁmﬁumiﬁmﬁ U edasRanas nuiwy
Tyanamsames nedmsBeuinguaissssaion vinwe
NILLNUMIMINENFNERS AeInenenaas anwos niand 35
msﬁauﬂﬁﬂﬁ‘ﬁﬁ@La’%mﬁmmmmmaﬁzyamamiﬂL’%m 1%
msaammu?mLﬁmmmmiém %ﬂkﬁawmﬁgﬁﬂﬂﬁm‘ﬂadmi
Bevavog lusvsin Sy’

Definitions and the nature of science; theories
of intelligence related to learning: Piaget’s Intellectual
Development, Gardner’s Multiple Intelligences; Theory of
Constructivism for learning; science process skills; scien-
tific mind; Characteristic of physics; methods of teaching
physics for intellectual development: inquiry teaching etc.

Materials, activities, and contents are undergraduate level.

= |

a A
A. NI ITLRaNLES
v oA a Aa aﬂl t:!l a (%
TWdonsuulum p3maue M A luNINEEY
eI Wiiaend 6 vbeia

3w Rndszaunsainiaswn
TEeulmeAnmainanu Ligeanh 2 wihefa S1wnu
Flasmaiinemlsitesnd 40 $alxs
& o
0204 399* M5HNU 2(240 F2lu9)

Student Practicum

Wonlevasedn : amadewdewiriandedy
3wd balttaend 21 wkaefa
Requirement Registered Compulsory

Subjects Not Less Than
21 Units
2 AAd v o A Aa € I
miﬂlmmslummmmmma@ﬂumﬁnnmweﬁmﬂmmﬂm
Tumhesmmms FImNA waawona i lsiiaen 240
Flag
Student practicum on applied physics in or related

areas in government service of companies at least 240 hours
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wangasInenansastine
SR G
(ué’ngmﬂ%’nﬂ@a W.¢. 2565)

Hawanges
mwnlng nangaTINeNeNaaIdin sneiried
m‘mﬁaﬂqw : Bachelor of Science Program in Chemistry

FoulSgyg ez

A @ A v a ~

mnlvy  Touds : WENENFATUUNS (LAH)
4 -
FER : WU, (ON)

m‘mﬁaﬂqw Tl : Bachelor of Science (Chemistry)
Fatla : B.Sc. (Chemistry)

73
angas
Tisunsstn@ Swmheiesnlsidaanm 130 mihefe

102

Tsunsuawfadinm  Swnumhefensldtioun 131 wheia

R ) A & P wa @ v a o A

dmiufasnmlisunaaamiadinu dasdignissiAdhldmadormuemasminendesmeanaes uazdanlusunay
mmmﬂauq@milﬁmhﬁw 3meavaey

Tsunsafmvimdnms - Swunmhsfenslaiioanh 142 wihehe

dwsuifandndnmlsunsaimmihmanmssdesfinsandessiuisoadnmlsiound 3.50 uacldinge
Tunmemafinendouddudia 1 S 3 laifeent 3.50

lassshaudngas
R wnmmeia
Wa1I051239
Tulsunsuind Tisunsuawfadnn  Tusunsuiowhmeinms

1. wanadnwiialy 30 waiia 30 wibaefia 30 wibdefia
1.1 ngavinsenaiEEuinaantie

111 mwuasmsdeds 4 4 4

11.2 Anenehamiuazinaulad 2 2 2
1.2 nquamMMFAnLarRaaesex 4 4 4
1.3 NRNWIANTIHLATMIFTIETIR 4 4 4
1.4 nguwailoadnud 4 4 4
1.5 NRaInAsAs 4 4 4
“FendeumneAnifsifsnnaain i 1115 8 8 8
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WNINGIIT

2. MU UANIZA%
2.1 31N
nRMITIATnMEnS
nasRTLal (3anUfiidnTe)
NRIAMNTTINEN (FINUFTGNT)
NANINANENS (3 iidnTs)
2.2 3an
2.2.1 W UONINAL
2.2.2 A uaniden

3. naaITianis

FANNUNG

Tusunssn
Laistaendn 94
22
6
8
4
4
Laikaendn 72
62
laittoend 10

6

130

PWUNKLAR
Tsunsuaufiadnn

laistoanin 95

22

6

8

4

4
Laistoanin 73

69
laittoend 4

6

131

o

Tsunsafuiamdsns
laitandn 94
22
6
8
4
4
N 1
laistaenan 72
62
R 1
laiiaenm 10
6
A a a (%
donBenlunednsys
TToufiadnm
laiiauna 12 miefe

142
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ein lundnges

1. waedndnwihly

2. MIAITUANIZOH
Tusunssin
Tusunsaiaviafin

laitaenan 30 wiaeha

laitaenin 94 wiaeha
laitaenin 95 wiaefa

Tsunsafnamimsdenms laitaenin 94 wiaefa

Toeutiauln 31uns uaAmamIzen G

2.1 3940% 22 AILRG
1) nauimasiaeans 6 e
0201 113 Lma@é’ﬂl 3(3-0-6)
Calculus 1
0201 114 Lma@é’ﬂ 2 3(3-0-6)
Calculus 2
2) ngsdruadl 8 wiafia
0202103 waniAdl 1 3(3-0-6)
Principles of Chemistry 1
0202193 UfTidmananiasl 1(0-3-1)

Principles of Chemistry Laboratory 1

0202104 wandl 2 3(3-0-6)
Principles of Chemistry 2

0202194 UfTEmMananiad 2 1(0-3-1)
Principles of Chemistry Laboratory 2

3) ngxdrdainen 4 wihefia

0203110 F¥inen 1 3(3-0-6)
Biology 1

0203191 UM ITInen 1 1(0-3-1)
Biology Laboratory 1

4) nasdiEng 4 whefa

0204 104 MANAYHTU 3(3-0-6)
Fundamental Physics

0204 194 UFTAmsAENSyagL 1(0-3-1)

Fundamental Physics Laboratory

2.2371an
Tsunsnun@uaglsunsaamthmadnms laieend
72 ¥Efie
Tsunsuaviiadinm liteunt 73 misefia

2.2.1 3 mandieAy
dmTuidaldsunsndn@uazlysunsaniiami
MIINMNT 62 Nhene
AmSUTRe UunInamiadinm 69 wiiefa

1) nauaflaftunid 8 niefia

0202211 ilafiuve 1 3(3-0-6)
Inorganic Chemistry 1

0202212 nilafiunid 2 3(3-0-6)
Inorganic Chemistry 2

0202 292 Uftiammnafiumid 1 1(0-3-1)
Inorganic Chemistry Laboratory 1

0202 293 UftiEmaniafiumi 2 1(0-3-1)
Inorganic Chemistry Laboratory 2

2) nasuARBunad 10 sniaefia

0202222 \ARAUYaE 1 3(3-0-6)
Organic Chemistry 1

0202223 \ARBUYRE 2 3(3-0-6)
Organic Chemistry 2

0202294 URTEMseREuYaE 1 1(0-3-1)
Organic Chemistry Laboratory 1

0202295 UftiEmsieRiEuYae 2 1(0-3-1)
Organic Chemistry Laboratory 2

0202321 snlysalntoassnsduvzd 2(2-0-4)

Spectroscopy of Organic Substances

3) ngsuaRideREng 9 yniefia

0202331 PRGN 1 4(4-0-8)
Physical Chemistry 1

0202332 \ARFRENS 2 3(3-0-6)
Physical Chemistry 2

0202391 UfTEmMaATZRENS 1 1(0-3-1)

Physical Chemistry Laboratory 1
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0202 392 UiiEmaindi3eiang 2 1(0-3-1)
Physical Chemistry Laboratory 2

4) ngudhadl 5 wkaena

0202 343 Fuall 4(4-0-8)
Biochemistry

0202394 URTIEMITUAS 1(0-3-1)
Biochemistry Laboratory

5) nauLAsiAATIZ 9 wiaefia

0202 251 LofAATIZA 3(3-0-6)
Analytical Chemistry

0202 252 MIeTeimaeiceadnlnsalnd  2(2-0-4)
Spectroanalytical Chemistry

0202 253 m3aneimand indhuaglasnlnnml 2(2-0-4)
Electrochemical Analysis and Chromatography

0202 290 UtiEmandAeTes 1(0-3-1)
Analytical Chemistry Laboratory

0202297 UiTGnmmPensidetedio 1(0-3-1)
Instrumental Analysis Laboratory

6) nIaAdEHINeINS 14 mhefia

0202 160 QRuaNHALIRINIAN 1(0-2-4)
Attributes of Chemists

0202161 enatlaonduifniusmsiad 2(2-0-4)
Chemical Safety

0202 261 wAllaEasaumem g 2(1-2-3)
Chemical Information Technology

0202 360 WaA NS ML 3(3-0-6)
Introduction to Polymer

0202 362 W liugmnaluladind 2(2-0-4)
Trends in Chemical Technology

0202 363 1S hsnem WL ATE e 2(2-0-4)

Chemistry Toward Sustainable Development
Goals
0202468 Yinwentlsgnaums 2(1-2-3)

Entrepreneurship Skills

3 wuaena
3(2-1-6)

7) NRNANNBINGY
0202 203 ASINEEAMTIAN

English for Chemistry

drwsuidalusunsudnduazlusunsuianiimsdgns
a a X \ A
Sewlunednae it 4 wmieha

0202 461 Fuuwmaad 1 1(0-2-1)
Seminar in Chemistry 1

0202 462 HNNWIMIAK 2 1(0-2-1)
Seminar in Chemistry 2

0202 463" lassnuiiEamaas 1 1(0-3-1)
Senior Project in Chemistry 1

0202 464" lemsnuiiFemaindi 2 1(0-3-1)

Senior Project in Chemistry 2

v
dnsuidalusunsuauiadne Bewlusedaeaabdi

11 wefia

0202460 HHNWIILA 1(0-2-1)
Seminar in Chemistry

0202 465" gy eimani 1(0-3-1)
Special Problem in Chemistry

0199499 afafinm 9(0-40-0)

Cooperative Education
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2.2.2 3aniian

fsuida lusunsudnfuaziuninavsinmsizms 1

BanSeulunAnlungsinenidenlifornd 10 miefa

dusuiiaaldsunsuswiadnn idanEenlumein

TunguAruanidenlsifosnd 4 whefn

dsuidalusunsaiavinmednms fdanGeuln

einlungsAnendenlsifosnd 10 whefia uazlfidon

Fouluso3nseFuT e anANLENaINANNEW LS

A o a A o v o A &
‘Nﬁ?&l'ﬁﬂ%’]\lﬂmHUI@%W%’JEm@ﬂuﬁﬁﬂﬂ@;@ﬁigﬂﬂﬂmm@lﬂm:ﬂ

laiaund 12 wisefia fai

1) nguadiefiuvad

0202311 nuavasaUendnEoivasianeiurdd  3(3-0-6)
Inorganic Materials Characterization

0202 312 tAfiaasunlumiiadn 3(3-0-6)
Organometallic Chemistry

0202313 i laanadmsuimwaeuay 3(3-0-6)
wansflnssuluans
Supramolecular Chemistry for Molecular Sensor
and Device

0202314 A MinasRI@RSMIA 2(2-0-4)
Chemical Aspect of Computing

0202 315 Laflafiur3didedamm 3(3-0-6)
Bioinorganic Chemistry

0202 316 FsmamssiUnnsalnddwmsuaatseney 2(2-0-4)
afiuriad
Spectroscopic Method of Inorganic Compounds

0202317 §hissUljiRenafiuviad 3(3-0-6)
Inorganic Catalysts

0202 318 LAIAW 3(3-0-6)
Soil Chemistry

0202 319 Ilaueunduass 3(2-1-6)
Phytocannabinoid

0202411 FdoBasfiewmandiafiuvid 3(3-0-6)
Special Topics in Inorganic Chemistry

0202 412 wodlafiuriddmsunisdssgnams 3(3-0-6)

RANUNIT

Inorganic Chemistry for Industrial Application

2) nqaiadidurid

0202 322 LofiAuvRIFIATIEA 3(3-0-6)
Organic Chemistry Synthesis

0202323 \aslewmalslzadn 2(2-0-4)
Heterocyclic Chemistry

0202324 nalnUfRFendurad 2(2-0-4)
Organic Reaction Mechanism

0202325 aiga3laias 2(2-0-4)
Stereochemistry

0202326 0fllasuuasringiu 2(2-0-4)
Fat and Oil Chemistry

0202327 iRHARF BTN AL DG 3(3-0-6)
Basic Natural Product Chemistry

0202 328 BuvRdduemuiuwipmevads 3(3-0-6)
Solid-Phase Organic Synthesis

0202329 1SlBuvAdmaenduusizh 3(3-0-6)
Introduction to Medicinal Organic Chemistry

0202421 FdoEasiiemaniBurad 3(3-0-6)
Special Topics in Organic Chemistry

0202422 el lananadugs 3(3-0-6)
Advanced Supramolecular Chemistry

3) nauiadlBeRand

0202333 lauadl 3(3-0-6)

Photochemistry

0202334 goaWAMERIAAL 3(3-0-6)
Chemical Thermodynamics

0202335 MeonuuLEsluanadmILinad 3(3-0-6)
Molecular Modeling for Chemist

0202 336 LARAUVRHIZARNE 3(3-0-6)
Physical Organic Chemistry

0202 337 \Almansy 3(3-0-6)
Quantum Chemistry

0202 338 MAUATEMTIANNTOU 3(3-0-6)
Thermal Analysis

0202339 SeoluFosinims 3(3-0-6)
Computational Nanomaterials

0202431 FdoBasfiemandifeiang 3(3-0-6)

Special Topics in Physical Chemistry
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0202 432 FBMIARNEBTRENS

Methods in Biophysical Chemistry

4) ngudhadl
0202 344 weluladdidadtumeh
Introduction to DNA Technology
0202 345 wlinefuaelsfuiistonsrmeen
Pharmaceutical Peptides and Proteins
0202 346 Fuadifiaiuusizh
Introduction to Plant Biochemistry
0202347 FuadAemsh
Analytical Biochemistry
0202 348 TwaRvasavmIwaclnawns
Food and Nutritional Biochemistry
0202 349 walwlattuadvasauless
Enzyme Biochemical Technology
0202 441 FrdoRasfiemedad
Special Topics in Biochemistry
0202 442 FuARYDIANASNULALANINGD

Biochemistry of Love and Happiness

1 da 6
5) nqmﬂmmmw
0202 353 WAdaMILaNENT
Separation Techniques

0202 364 wedieaslendlunsisBandiogns

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(2-0-4)

Modern Techniques in Sample Preparation

0202 355 MmN
Water Analysis
0202 356 MIaTEAlaudumIlna
Flow-based Analysis
0202451 FdoEasfiemaniBeme

Special Topics in Analytical Chemistry

6) nFaAdEHINeINS
0202 365 LASNBAINTIN
Agriculture Chemistry
0202 366 WAlwlabuarnianTIsens
Rubber Technology and Innovation
0202 367 walladhhen

Latex Technology

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

0202 368 winlulatwanadin 2(2-0-4)
Plastic Technology

0202369 Ufiifimsmafamnziuazmyilemist  1(0-3-1)
AT IDIMEANDS
Polymer Synthesis and Characterization
Laboratory

0202370 WeRleswaNLaTweAWasBasnay  2(2-0-4)
Polymer Blends and Polymer Composites

0202371 WoRBSUANEMEITIMN 3(3-0-6)
Biodegradable Polymers

0202 372 \AXQAIENTNIIN 2(2-0-4)
Industrial Chemistry

0202373 gaamnyaiilasad 2(2-0-4)
Petrochemical Industry

0202 374 \iFawe&oN 2(2-0-4)
Environmental Chemistry

0202375 1afiaRasdens 3(3-0-6)
Cosmetics Chemistry

0202376 o813 3(3-0-6)
Food Chemistry

0202377 \@RBTYNY 3(3-0-6)
Cereal Chemistry

0202378 AFAMENNERHLh 2(2-0-4)
Introduction to Forensic Science

0202379 Fadpasiiswmaadyszand 2(2-0-4)
Special Topics in Applied Chemistry

0202380 m3damsepenIE MLl ed 2(2-0-4)
Quality Management for Chemistry Laboratory

0202491 Manaw 2(0-4-2)
Practicum

“ssifiung Wu S vise U

3. Jufanie laistaendt 6 wisefia
fRemasndansuniasdaununein Mdasanln
snendeusmansesvosntiugandnnanle
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o // ‘
T wHwMEAnm
U4 1 meams@nudi 1 (madw)
wene
Qe Fosein Talsunsal Talsunsal Talsunsaifansi
Und anfiainin 119391113
0041 001 mmﬁmmﬁlam’%wmmw%aw 2(1-2-3) 2(1-2-3) 2(1-2-3)
Preparatory English
0041022 | Finweuasdinnavadiomsuanuuas 2(2-0-4) 2(2-0-4) 2(2-0-4)
Digital Literacy and Life for Transformation 138 2(1-2-3) 138 2(1-2-3) a0 2(1-2-3)
0042008 | ¥inweaaa 2(2-0-4) 2(2-0-4) 2(2-0-4)
Life Skills
0044 xxx | Amdnehlungamaiioadands 2(2-0-4) 2(2-0-4) 2(2-0-4)
WA 2(1-2-3) WA 2(1-2-3) 38 2(1-2-3)
0045 xxx %eﬁwﬁnwwﬁa“lﬂna;wnaﬁuiﬁﬁqﬂw 2(2-0-4) 2(2-0-4) 2(2-0-4)
W30 2(1-2-3) W38 2(1-2-3) 30 2(1-2-3)
0201 113 LL@ﬂ@ﬁﬁl 3(3-0-6) 3(3-0-6) 3(3-0-6)
Calculus 1
0202103 | maniad 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
1 08 Principles of Chemistry 1
0202193 | UfTi@mananiadl 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1
0203110 | #¥inen 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Biology 1
0203191 | UATiin15333nen 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Biology Laboratory 1
0202 160 | Aaudnumszaastinnd 1(0-2-4) 1(0-2-4) 1(0-2-4)
Attributes of Chemists
39 22 22 22
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¥4 1 meamsnni 2 (madae) b
wkaena
eI Faein Talsunsal Talsunsal Talsunsaifravsi
inél avfiafnin MeIWNS
0041 002 mma”aﬂqmﬁamiﬁ‘aaﬁ 2(1-2-3) 2(1-2-3) 2(1-2-3)
Communicative English
0042 xxx | AndneninlunguemanndiauasAanndon 2(2-0-4) 2(2-0-4) 2(2-0-4)
30 2(1-2-3) 30 2(1-2-3) 30 2(1-2-3)
0043 001 | MIAAEBIDANLIL 2(2-0-4) 2(2-0-4) 2(2-0-4)
Design Thinking
0045 xxx %ﬁwﬁnm%“l,ﬂﬂ@‘umjmﬁé’am 2(2-0-4) 2(2-0-4) 2(2-0-4)
38 2(1-2-3) 30 2(1-2-3) 30 2(1-2-3)
0201114 | UWARQAE 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Calculus 2
0204104 | WEnayag™ 3(3-0-6) 3(3-0-6) 3(3-0-6)
Fundamental Physics
0204194 | UfImsiEnayagm 1(0-3-1) 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory
0202104 | vanind 2 3(3-0-6) 3(3-0-6) 3(3-0-6) 109
Principles of Chemistry 2
0202194 | UfTidmananiadl 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2
0202161 | ernapeasiuifieatusmad 2(2-0-4) 2(2-0-4) 2(2-0-4)
Chemical Safety
59 21 21 21
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e U4 2 mamsdnunit 1 (medw)
wkEna
I Tanein Tusunss Tusunss Tsunsafnawsi
in@ sunadn NGBS
0043 xxx ﬁmﬁﬂmﬁﬂﬂmjmﬁmﬁwLLazmiﬂ%waﬁ@? 2(2-0-4) 2(2-0-4) 2(2-0-4)
38 2(1-2-3) a8 2(1-2-3) 30 2(1-2-3)
0044 xxx | Andnihlungamaidiasdunga 2(2-0-4) 2(2-0-4) 2(2-0-4)
38 2(1-2-3) 38 2(1-2-3) 38 2(1-2-3)
0041 004 mmﬁdmmﬁamm;}iwmamwmﬁ”m 2(1-2-3) 2(1-2-3) 2(1-2-3)
Inenenamsuasmalulad
English for Science and Technology
004x xxx iwaﬁmﬁﬂwﬁﬂﬂﬂﬁu 1.1-15 2(2-0-4) 2(2-0-4) 2(2-0-4)
(nuanwaula) Wi 2(1-2-3) Wi 2(1-2-3) a8 2(1-2-3)
0202211 | weilafiuvie 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
Inorganic Chemistry 1
0202292 | Uiimsieflafiuvid 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Inorganic Chemistry Laboratory 1
0202222 | \wilBunad 1 3(3-0-6) 3(3-0-6) 3(3-0-6)
1 1 0 Organic Chemistry 1
0202294 | Ufiidmaieiitum3e 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory 1
0202251 | niAemes 3(3-0-6) 3(3-0-6) 3(3-0-6)
Analytical Chemistry
0202290 | Ufiemsweidiemzh 1(0-3-1) 1(0-3-1) 1(0-3-1)
Analytical Chemistry Laboratory
0202261 | maluladansammemans 2(1-2-3) 2(1-2-3) 2(1-2-3)
Chemical Information Technology
T 22 22 22
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99 2 mamsdnnit 2 (mevane) b
wkaEna
SN Tamein Tusunsa Tsunsu Tusunssifnamsia
in@ gufadnn N9IBINS

004x xxx iwﬁmﬁﬂmﬁﬂﬂmﬁu 1.1-15 2(2-0-4) 2(2-0-4) 2(2-0-4)
(nuanxanla) a8 2(1-2-3) a8 2(1-2-3) a8 2(1-2-3)

004x xxx | MEATANIIT NN 1.1-15 2(2-0-4) 2(2-0-4) 2(2-0-4)
(nuanNanla) 38 2(1-2-3) 38 2(1-2-3) 38 2(1-2-3)

0202212 | indlafiuviad 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Inorganic Chemistry 2

0202293 | Utimaiedlafiunad 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Inorganic Chemistry Laboratory 2

0202223 | \ilBurid 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Organic Chemistry 2

0202295 | Ufimsiediturid 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory 2

0202252 | mIengimaasishesunnsaln 2(2-0-4) 2(2-0-4) 2(2-0-4)
Spectroanalytical Chemistry

0202253 | e nedimand Indhuaslassnlinsdl 2(2-0-4) 2(2-0-4) 2(2-0-4) 111
Electrochemical Analysis and
Chromatography

0202 297 | Upianmesms? ieeRedi 1(0-3-1) 1(0-3-1) 1(0-3-1)
Instrumental Analysis Laboratory

0202203 | MsangeenTuiad 3(2-1-6) 3(2-1-6) 3(2-1-6)
English for Chemistry

598 20 20 20
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-~ U4 3 mamsdnunii 1 (medw)
wkEna
I Tanein Tusunss Tusunss Tsunsafnawsi
in@ sunadn NGBS
0045 xxx imﬁnmﬁﬂﬂmjmﬁﬁmu 2(2-0-4) 2(2-0-4) 2(2-0-4)
38 2(1-2-3) a8 2(1-2-3) 30 2(1-2-3)

0202331 | iiZeWEN 1 4(4-0-8) 4(4-0-8) 4(4-0-8)
Physical Chemistry 1

0202391 | Uftidmaiefidefang 1 1(0-3-1) 1(0-3-1) 1(0-3-1)
Physical Chemistry Laboratory 1

0202343 |Fuadl 4(4-0-8) 4(4-0-8) 4(4-0-8)
Biochemistry

0202394 | Ufridmstaued 1(0-3-1) 1(0-3-1) 1(0-3-1)
Biochemistry Laboratory

0202321 | slninsalntuassnsduvad 2(2-0-4) 2(2-0-4) 2(2-0-4)
Spectroscopy of Organic Substances

0202362 | uwalsienunaluladind 2(2-0-4) 2(2-0-4) 2(2-0-4)
Trends in Chemical Technology

112 0202 x| endeumedzau ) lu 2(2-0-4) 2(2-0-4) 2(2-0-4)

naNITIAR 3(3-0-6) 3(3-0-6) 3(3-0-6)

XXXX XXX | AWGONET (BeniFaunein 2(2-0-4) 2(2-0-4) 2(2-0-4)
B 9 fdlosouluaminenduamassans)

5 20-21 20-21 20-21

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



¥4 3 meamsnnil 2 (madae) b
wkaena
eI Faein Talsunsal Talsunsal Talsunsaifravsi
inél avfiafnin MeIWNS

0202332 | ARITAENS 2 3(3-0-6) 3(3-0-6) 3(3-0-6)
Physical Chemistry 2

0202392 | UfTidmsiedidaRans 2 1(0-3-1) 1(0-3-1) 1(0-3-1)
Physical Chemistry Laboratory 2

0202 360 Waﬁwa%%w,mzﬁn 3(3-0-6) 3(3-0-6) 3(3-0-6)
Introduction to Polymer

0202363 | wdtuhmanansannfidodiu 2(2-0-4) 2(2-0-4) 2(2-0-4)
Chemistry Toward Sustainable
Development Goals

0202 30x | BoniGoumeimin 2(2-0-4) 2(2-0-4) 2(2-0-4)
Tungafimied 3(3-0-6) 3(3-0-6) 3(3-0-6)

0202 xxx | endeumeinau o 2(2-0-4) 2(2-0-4) 2(2-0-4)
Tungsimied 3(3-0-6) 3(3-0-6) 3(3-0-6)

0202 xxx | an@Eeumeinian o 2(2-0-4) 2(2-0-4) 2(2-0-4)
Tungsidmied] 3(3-0-6) 3(3-0-6) 3(3-0-6) 113

oo x| Amieniss (Benduumeinane 2(2-0-4) 2(2-0-4) 2(2-0-4)
AidasoulyamAnedusmansens) 3(3-0-6) 3(3-0-6) 3(3-0-6)

53 17-21 17-21 17-21
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e U4 4 mamsdnunii 1 (medw)
wkaEne
I Tanein Tusunss: Tusunss Tusunsaifnansia
in@ sufadn MBS

0202460 | dunwmaadl - 1(0-2-1) * -
Seminar in Chemistry

0202461 | duswmaad 1 1(0-2-1)* - 1(0-2-1)*
Seminar in Chemistry 1

0202463 | lassnuiifamaadl 1 1(0-3-1)* - 1(0-3-1)*
Senior Project in Chemistry 1

0202465 | feymileimanil - 1(0-3-1) * -
Special Problem in Chemistry

0202468 | vinwersEnaums 2(1-2-3) 2(1-2-3) 2(1-2-3)
Entrepreneurship Skills

0202 3xx | BanSeumeAnau ) 2(2-0-4) 2(2-0-4) 2(2-0-4)
Tungairied 3(3-0-6) 3(3-0-6) 3(3-0-6)

oo | Ao (BenBeumeinou o 2(2-0-4) 2(2-0-4) 2(2-0-4)
A sonlumAnedusmansena) 3(3-0-6) 3(3-0-6) 3(3-0-6)

114 0202 xxx | BonEemlumednssduidiafnm - - 6 ihefa

N 8-10 8-10 14-16
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99 4 mamsdnni 2 (mevane) b
wkaEna
SN Tamein Tusunsa Tsunsu Tusunssifnamsia
in@ gufadnn N9IBINS

0202462 | HuNwvmaed 2 1(0-2-1) - 1(0-2-1)
Seminar in Chemistry 2

0202464 | lossnuiidemand 2 1(0-3-1) - 1(0-3-1)
Senior Project in Chemistry 2

0199499 | anfiafinm - 9(0-40-0) -
Cooperative Education

0202 x0x | BoniGevmeiman 2(2-0-4) - 2(2-0-4)
Tungsidmued 3(3-0-6) 3(3-0-6)

oo x| AmiAeniss (BendeuneiTioun 2(2-0-4) - 2(2-0-4)
ﬁLﬂmaausl,usmﬁwmé’ammmiﬂm) 3(3-0-6) 3(3-0-6)

0202 xxx | AonEemlumeinmysutidindnm 6 Mhefia

5 6-8 9 12-14

2 A A o A awva a o A 1Y
“NTHWWJ WNWMIFNENTI NN A0 ULLNIA 1%‘V1Nﬂa‘]_|(ﬂa'qu'ﬁm']ﬁiﬂLﬂﬁﬂu\t@@ng\lﬂ’nﬂimgﬂgﬁﬂ
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BB
1. wadnwhly sittoend 30 vihefia
2. MIAITUANIZOH

Tsunsain@ sittoend 94 wibefio
Tsunsaaniafinmm sittoend 95 vihefia

Tsunsnfmmimadnms laitiaend 04 miefe

2.13un% 22 whefa
1) nauimasiaemans 6 wfia
0201 113 UAAQANH 1 3(3-0-6)

Calculus 1

Aaa | oA 6o o € 6o

asmLLazmmmammmmﬂaﬂm B‘H;W%ﬁ‘ﬂm‘ﬂﬁﬂ‘ﬁ%
é]I’JLL‘]JiLaEJ’JLLagmi
Uszgnel USiusuasnatszena

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

applications

0201 114 UARQASH 2 3(3-0-6)
Calculus 2
Souluwasmedn @ 0201113 UARRAH 1
Prerequisite 0201 113 Calculus 1

Hormanesiuls alauasrasoiiosmoaioif
wenedus oyustey
wazMILsEynaaynsHaTiug

Functions of several variables, limits and conti-
nuity of functions of several variables, partial derivatives

and applications, infinite series

8 e
3(3-0-6)

2) ngsdradl
0202 103 #anLAd 1

Principles of Chemistry 1

Toseadaasnan USanmuansduiius wussiad dalld
TOITGINTUNTAIN B WNIUTTL sngaiadl wie 209ud
2RI §1T8ERY auﬂ@ﬂaaamﬁw NIA-LUE §13asaie
liwes uaemsnimsanse-ius

Atomic structure, stoichiometry, chemical bond-
ing, properties of representative and transition elements,
chemical equilibrium, gas, solid, liquid, solution, colligative

property, acid-base, buffer solution and acid-base titration

0202 193 Uftidnmsuaniadl 1 1(0-3-1)
Principles of Chemistry Laboratory 1
navasesisenndastuiiomumedn 0202 103

siniedl 119w enasisande uea§ieims meldqUnsciiu

gumaad sudfieasdindiv manenasiaads sugaied

NIa-Lud miazmaﬁwm%uazmﬂw 961
Experiments designed to concord with 0202 103

Principles of Chemistry 1; safety in laboratory, use of basic

chemical equipment, colligative properties, determination

of gas constant, chemical equilibrium, acid-base, buffer
solution and titration

0202 104 %anLAS 2 3(3-0-6)

Principles of Chemistry 2

0202 103 #ANLAH 1

0202 103 Principles of

doulavasmedn
Prerequisite
Chemistry 1
omaenEnS aaunamaas el Ledfedes
wildauandan Taseadrauasnyiaridusasmadaznay
niBurdduasiund
Thermodynamics, kinetics, electrochemistry,
nuclear chemistry, environmental chemistry, structural and
functional group of organic and biochemical compounds
0202 194 Ufjiinmsuaniadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2
0202 103 wanLAN 1
0202 103 Principles of

doulagasmedn
Prerequisite
Chemistry 1
vasesisanndastuiiom e 0202 104
WANLAK 2 1%
QOWNAERT Anunamans 1wad Miiesluazmamagey
asUsznaudurad
Experiments designed to concord with 0202 104
Principles of Chemistry 2; thermodynamics, kinetics, elec-

trochemical cell and testing of organic compounds
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4 wena
3(3-0-6)

3) nfaATIINen
0203 110 #23nen 1
Biology 1
ATRI09RIRTn MadassuUReREiainen dnen
s 3539 snmeflvaddin wasuausurUaaEN Wugenaas
nalnaadiannms ensmanvmeasdsidia Tassssouay
wihfivasiauardas Anefineuasnginsss
Characteristic classification science methodolo-
gy of organisms, chemistry of life, cell and metabolism,
genetics, evolution, biodiversity, structure and function of
plant and animal, ecology and behavior
0203 191 Yfjtiimstainen 1 1(0-3-1)
Biology Laboratory 1
maneasiisanndastuiiavlunedn 0203 110
Fmen 1

Experiment concurrented with 0203 110 Biology 1

4 wena
3(3-0-6)

4) nqalnAEng
0204 104 ARndayagine
Fundamental Physics
naehERS MaduazAAL e ussuasirenEanS
g09lvia s lihuasanuusimin aammarans uaeiand
gy b
Mechanics, vibrations and waves, sound, light
and optics, fluids, electric and magnetic fields, thermody-
namics, and modern physics

awva

0204 194 UfiEinsiandaagu 1(0-3-0)
Fundamental Physics Laboratory
naneaasiisanndastuiavnlumeAn 0204 104

Mandyagn
Experiments associated with 0204 104 Funda-

mental Physics

2.2%n Laiviandr 72 whefia
2.2.1 37 nanieny
dmsuidalisunsunGuaglusunsaianthmyadnms

72 yhefiel
AwSUTRe Uunsnamiadinm 73 wiaefia

1) nauadiefiundd

0202 211 \ARadfuv3d 1 3(3-0-6)

Inorganic Chemistry 1

0202 103 #ansAR 1

0202 103 Principles of

onlavasnein
Prerequisite
Chemistry 1

LRUAIDUGIN ﬁmuz‘uaawé’mmﬁqamamu,aﬂmaqa
mafeussafuuudidneonldiedeud sUnsaImatiavas
Lana MensshmesNanas nosdnguuasesingy mas
ueuSnimas matszgndnnuiings nudoasiviadsluana
WasNUIEFUNA s 09Ut afluvid lassadondn sutifuas
mavszgnavasrasdeiiunid

Quantum number, atomic and molecular energy
state, localized electron chemical bonding, molecular ge-
ometry, symmetry operation, group theory and point group,
character table, application of group theory molecular or-
bital theory and energy diagram, inorganic solid, crystal
structure, property and application of inorganic solid
0202 212 iaflaftuv3s 2 3(3-0-6)
Inorganic Chemistry 2
Gonluvasnedn : 0202 211 wedladiuvias 1
Prerequisite 0202 211 Inorganic
Chemistry 1

s sznaulreosfuduafinnosaunud nsiEunte
sUnssmasnedin uaslalesein nenefiedius: nawd
AN nuden Sivadsluana noudanadunud nedie
Fuazanasurasdianasen dydnwalman mamdydnwal
wosllunmsiazanmsd massynddeysnscinaslu
weflemAfidarassnslsenevafiuyisd enanuusivén anu
iesuR AR IAMEnTaauNaMaaS waznalnms
ReUfisevesinilsnaulaeaiindu sadsenaveasunlu
WiiaAN Wasdhs
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Coordination compound, type of ligands, nomen-
clature, geometry and isomerism, bonding theory, crystal
field theory, molecular orbital theory, ligand field theory,
color and electronic spectrum magnetism, stability, term
symbol, determining ground state and excited state term
symbol, application of term symbol in visible technique of
inorganic compound, and thermodynamic aspects kinetics
and reaction mechanism of coordination compound, intro-
duction to organometallic compound
0202 292 UfjiiAmsasiafiunad 1 1(0-3-1)

Inorganic Chemistry Laboratory 1

woulazased : 0202 103 wdnweflafiunds
1
Prerequisite 0202 103 Principle Chem-

istry 1

Uftemsuasmstinuatansidemnannadastiums
vrsenelumen 0202 211 wilefiurdd 1 Aefuseueme
wEsmaslavsiniio saudauaslnssaianandasdn
dxgalonau MansHhmMIENINATUAYMINNBEYNg T
wauSnimasuarmatseand sunlnsalndaasanatsznay
afluv3e

Experiments and work-based learning relevant
to the 0202 211 Inorganic Chemistry 1 including energy
state of some metals, solid and basic crystal structure,
ionic equilibrium, determining symmetry operation and
point group, character table and its application, spectros-
copy of inorganic compound
0202 293 Ufjiamsiasiafiunid 2 1(0-3-1)
Inorganic Chemistry Laboratory 2
0202 211 \afladtuvat 1
0202 211 Inorganic Chem-

4 o

Wawlvvasnedn

Prerequisite

istry
Aa X Y o

manasasfiditamaanadasfunsussenelu
A 0202 212 10flafiu-n3d 2 Nerfumsdseynd 14
sdnuelmeslumatiemitida mqunsuifuaraniidsns
7 satsznevlneadfiudu wasnumsuensANAn MLl
navaafunlmaTiaan

Experiments and work-based learning relevant
to the 0202 212 Inorganic Chemistry 2 including application
of term symbol in visible technique, transition metals and
it properties, coordination compound, crystal field splitting

energy, organometalic compound

2) nasuaRBunad
0202 222 LANBUNES 1 3(3-0-6)
Organic Chemistry 1

0202 104 waniadl 2

0202 104 Principles of

Wanlovassein
Prerequisite
Chemistry 2

UifSeniedivgmaasensdurdngilendue o
(@atsznavlalasanduen woadauslad waanased fiuea
A 6 Al 6 A 6 Aan v € 6
DI LLaﬁﬂ\l‘ﬂ(ﬂ ﬂI‘VI% NINAILDNDAN Lmzawmmaam@ M
Lan%an) seo3lownd ﬂﬂ\lﬂ‘ﬂaﬁ%m LLazmsﬁamaVLﬂﬂﬁﬁ%m
X v aaa A Y oA ¢ |ana Ay
[SNANI)AY ﬂaﬂimmimmma mﬂaIaVLWa ﬂgmmﬂmmwma
fhealold URsenmaunuiichedidnlng Wd Uisenmaiia

Y v a G I3 ana o w

SIRIQp13] aLﬂﬂIVl‘E\lWﬂLLﬁS‘ﬂ{]ﬂimmiﬂW@’ﬂaﬂ

Basic reaction of functional organic compounds
(hydrocarbons, alkyl halide, alcohol, phenol, ether, aldehyde,
ketone, carboxylic acid and their derivatives), stereochem-
istry, reaction mechanism and basic writing reaction
mechanism, nucleophilic addition reaction, nucleophilic
substitution reaction, electrophilic substitution reaction,
electrophilic addition reaction and elimination reaction

da a6

0202 223 LANAWNTE 2 3(3-0-6)
Organic Chemistry 2
0202 222 LANBUYEE 1
0202 222 Organic Chemis-

donlazasnein
Prerequisite
try 1

msduradfitiulasan famasuasraaviasadn
2eftssnay adseney evvalslwadn UiRSeneandindu-
Sondu ﬂﬁf“ﬁmawaﬁmzl,l,azf‘:ugmmsﬁaLﬂiwzﬁm‘sﬁw‘%é

Organic compounds containing nitrogen, sulfur
and phosphorus, heterocyclic compounds, oxidation-reduc-

tion reaction, radical reaction and basic organic synthesis
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0202 204 UfiAmsiaRBunds 1 1(0-3-1)
Organic Chemistry Laboratory 1
0202 194 Yfjicimsuaniadi 2

0202 194 Principles of

dewluvaenein
Prerequisite
Chemistry Laboratory 2

mwwaaaﬁ Lﬁ aﬁa@ﬁugwaaumm f\;@uﬁa@\ miﬂg‘%
msenWAnS Maatie MImeseLLazMY et s
miwmaaﬁmﬁﬁm%’mﬁuLﬁawﬁw’immiﬁuﬁé 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 UfiAmsiaidunat 2 1(0-3-1)
Organic Chemistry Laboratory 2

owlovasmedn : 0202 294 UfiENsBUNSE
Wl 1
Prerequisite 0202 294 Organic Chemis-

try Laboratory 1

NINAFOUANTANIININIWLAZN L@ﬁ‘ﬂ@ﬂ
ssUsenauieiy MmIdaeneiaLsnauie s fianud
Fwam Ugn5envesenslsenandames Uifitmeandindu-
FondusazLidenousyadess

Physical and chemical properties testing of
amines, synthesis of azo compounds and ethyl trans-cin-
namate, reaction of sulfur compounds, oxidation-reduction
reaction and radical reaction
0202 321 swninsalniluassnsdunss 2(2-0-4)
Spectroscopy of Organic Substance
0202 222 \ARBUYIE 1
0202 222 Organic Chemis-

doulavesedn
Prerequisite
try 1

suwnlnsalndyaguansluans wénmsuazms
Uszgndlf Bunsise Sanshloaa dauedususnuins
I‘D’LL%WS’ LLﬁSLLNﬁﬁLﬂﬂI‘WiLNW‘% SL%ﬂWi%WIﬂiOﬂ%WJINLaQﬁ‘UN
aaLsznauduYad

Fundamental molecular spectroscopy, principle
and application of infrared, ultraviolet, nuclear magnetic
resonance and mass spectrometry in determining molecu-
lar structure of organic compounds

B

o

3) nasuadiBeRang
0202 331 aiBeRANS 1 4(4-0-8)
Physical Chemistry 1
Lé’r]%vl‘llﬁlﬂ\‘l‘a"]ﬂa?ﬂ 0202 104 ‘Vlé'ﬂLﬂﬁ 2
Prerequisite 0202 104 Principles of
Chemistry 2

209u89 T89m87 UNE Inme Wofinamaesipme
rAnuAsMIALIILY ussieiuassTiinmaseman 2as
HENDENINY NONIgEUWaNEas aNTFMe guummaeans
MNSBNIAREN mim%{aﬂm&naﬂwaqa maﬂéwuﬂaww
MUNNYRIFT ﬁN@ﬁ‘JSW}INLWﬂ Qﬁ%Wﬁﬂ?ﬁ@]%Lﬂfl 5@?’1?177
AeUfsened nalnmafedfizen nsiwAeamaialn
1ffBneaduana

Solid, liquid, gas, phase, phase behavior, crystal
and diffraction, surface tension and refractive index of
liquid, simple mixture, laws of thermodynamics, thermody-
namics properties of mixture, molecular in motion, physical
transformation of substances, phase equilibria, chemical
kinetics, rate of chemical reactions, reaction mechanisms,
molecular reaction dynamics
0202 332 \aRBsiANS 2 3(3-0-6)
Physical Chemistry 2
Lﬁ"auvlmmmﬂaﬁm 0202 104 ‘Wé’ﬂl,ﬂﬁ 2
Prerequisite 0202 104 Principles of
Chemistry 2

Trifafuazmstsegnd ndnnasnaasaauds
leseseiidinnsefindessarmasuazluana sunlnsalntives
Luans mavineaniifaasens woilemwn

Electrochemistry and application, principle of
quantum mechanics, electronic structures of atoms and
molecules, spectroscopy of molecules, prediction of molec-
ular properties, computational chemistry

awva a

0202 391 ﬂgnmmimmﬁeﬂané 1 1(0-3-1)
Physical Chemistry Laboratory 1

L’i“i'auvlwwiw"am 0202 104 ué’nmﬁ 2
Prerequisite 0202 104 Principles of

Chemistry 2
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mamasasiiiedasiumeslaedl govmadaes
aunaenaes auga 1gme el ussmamensdtu < 1
Aendestudiavmein 0202 331 wiliGeiand 1
Experiments related to thermochemistry, ther-
modynamics, chemical kinetics, phase equilibra, electro-
chemistry and others experiments designed to concord with
0202 331 Physical Chemistry 1
0202 392 UfiAmsiafiBeRlang 2 1(0-3-1)
Physical Chemistry Laboratory 2
0202 104 #aNLAN 2
0202 104 Principles of

o a

NE\%l‘llﬂMi‘l&l?‘ﬁ‘l

Prerequisite

Chemistry 2
ASI dl 1% (% A, a j a

mTVIGm?N‘VILﬂ&l’l‘ﬂ@ﬂﬂﬂﬁLﬂﬂIﬂiﬁIﬂﬁ LONNUNT N
BeUfBeued wldwin uaznmamaaastn o iNedasiy
Wlaynmedn 0202 332 LaRiBRENS 2

Experiments related to spectroscopy, surface
chemistry, chemical catalysis, computational chemistry
and others experiments designed to concord with 0202 332

Physical Chemistry 2

- a
4) nqummu
0202 343 il 4(4-0-8)

Biochemistry

NNPUTRTUAL Taseass autfuasntinfiaag
aslulawnse lasiu Tsfin antGuazminfivasewlas] naai
RN NMIHIOTEAUES IIUTUDATNULAYMIALANNTZLIUMS

a’k % a' a
wmaaﬁmadmﬂﬂmmm VL‘EJN% ﬂiﬂ@BNI‘LLLLHZIﬂiW% ne
a aa A AA G a ¥ dl
WUINRDN MILLAAIDDNUDIEU WI@I’LLI@EI@L@%L@ BUA RSN
WQQSB%IN% msﬁaﬁmzmnma‘

Foundations of biochemistry, structures, proper-
ties and functions of carbohydrates, lipids, proteins, prop-
erties and functions of enzymes, nucleic acid, metabolisms
and regulations of carbohydrates, lipids, amino acids and
proteins nucleic acid, gene expression, DNA technology,

classification and function of hormones, cell signaling

0202 394 Yfjtiimstnad 1(0-3-1)
Biochemistry Laboratory
mManeaasfidanadasuitiam e 0202 343

A a 1% L% A a va

Fuad mslasasaetiinasumetiedl mamaseUaNtd

astlans myllemeAdalSinos sausnansuasionles ns

K a’k

fnnalnsumueddaeaseanslulanse
Experiment designed to concord with 0202 343

Biochemistry, biochemical buffers, biochemical analysis of

biomolecules, quantitative analysis, enzyme kinetics,

carbohydrate metabolism study

5) nauLAdiIATIZN
0202 251 \AfAATH 3(3-0-6)
Analytical Chemistry

0202 104 #aniad 2

0202 104 Principles of

doulagasnedn
Prerequisite
Chemistry 2

umhmaeiienzd whuenadaduiaemae’
BNETAZAY MINOTIA 1TImenN MFTeTERITIL RN
gur medemeilaamstaihvin mademeilasnes g
mﬂmmwmmmmma mivlmmimmumﬂmﬂau ﬂﬁvL‘VIL‘VIiGl
wuReeIUsEnaudedau ms msauuuUiRTeSeend ms
InnseuuriadndhuasSasmerh lnih meflamsuenans
i nndn mastie uasmedamaassnlnneil mawdes
¢heehs wasaiadmiuniengh

Introduction to analytical chemistry, concentra-
tion units and solution preparation, qualitative analysis,
quantitative analysis including gravimetric analysis, volu-
metric analysis such as acid-base titration, precipitation
titration, complexation titration, redox titration, potentio-
metric and conductometric titration, separation techniques
such as distillation, extraction and chromatographic
techniques, sample preparation and statistics for analytical

chemistry
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0202 252 MslsIMGedgiedminlnsalndl  2(2-0-4)

Spectroanalytical Chemistry

Woulavassedan : 0202 251 wildaszk
Prerequisite 0202 251 Analytical Chem-
istry

vinmIuaseResflasmsAemsimesnlnaatn]
itu Faem blaen wasdfdasunlnsalnt asseadnuavzem
Fusnlnsalnd uardfatuanlnsalnd gfimaaud
sunmisasunlnsalnd daedssusnudnslauundaidn
Tnsalnd wnaswnlysalnd Susnfmadudanasan-avnan
fndfiatumdnlnalnd Susniinadidanmasn-unsailn
Tnsalnd

Principles and instrumentations of spectroscopic
analysis such as ultraviolet and visible spectroscopy, atom-
ic absorption spectroscopy and emission spectroscopy,
luminescence, infrared spectroscopy, nuclear magnetic
resonance spectroscopy, mass spectroscopy, inductively
coupled plasma-atomic emission spectroscopy, inductive-

ly coupled plasma-mass spectroscopy

0202 253 mslas1zsmaad dhuaslasanlnns1i22-0-4)

Electrochemical Analysis and Chromatography

Woulavaseden : 0202 251 WafAasizen
Prerequisite 0202 251 Analytical Chem-
istry

o A A a ¢ A \
NANMILASLAIDINDYDINMIONENNN L@]NVLWWW (5002

a a a A a [
IWLW%‘HI@LNWi ANDNINGT IWﬂTIiﬂiWWLLﬂSI’JﬁLmNLN@ﬁ nan

d‘ A a 6 A ) 6V
ﬂmgammama‘ummmmemﬂmmﬂwmww (5135 LLﬂﬁI@
sl uaelesanlvnmvasmananssnnegs

Principles and instrumentations of electrochem-
ical analysis such as potentiometry, coulometry, polarogra-
phy and voltammetry; principles and instrumentations of
chromatographic analysis such as gas chromatography and

high performance liquid chromatography

g
0202 200 YfiAmsiafiiieszi 1(0-3-1)

Analytical Chemistry Laboratory

vewlazasnedn : 0202 194 UfTiAmavaniadl
2
Prerequisite 0202 194 Principles of

Chemistry Laboratory 2

ﬁgjﬁ@mnﬁlmﬁumﬁ@mﬁmmﬁuﬂu@%@L@N 2%
mi\lLVILWiWLLUUﬂi@LUﬂ ﬂﬁvLQ/IWIiGILL‘]J‘UWﬂ@lZﬂau ﬂﬁ\l“ﬂmi@]
uwuaILsEnaudten m3lnimsauuulfiseSnend ms
Tnnsauuiadndlnih nsaradesvnazme wagmsuen
Mamamaiiams
Tosanlynnel

Laboratories on classical analytical techniques
such as acid-base titration, precipitation titration, complex-
ation titration, redox titration, potentiometric titration,
solvent extraction and separation by chromatographic
techniques
0202 297 UffiEmsmianezideiatasiie 1(0-3-1)

Instrumental Analysis Laboratory

woulavesnedn : 0202 200 YfdAnisiadl
ezt
Prerequisite 0202 290 Analytical Chem-

istry Laboratory
Urdmsineaiumaiamsliensicieniasie
! A an A a a 6 o
L% ga-qaLuaaLﬂﬂIWi 163 avmaNAinuaLTe Twiuanlna
= a a a a a 3 a
73 WgeoTwed Bunniseanlnanes mallenzimaad
Tt uislessnlnnal Tassnlnnmitvasmanssssnuygs
Laboratories on instrumental analysis techniques
such as UV-Visible spectrometry, atomic absorption spec-
trometry, fluorimetry, infrared spectrometry, electrochem-
ical analysis, gas chromatography and high performance

liquid chromatography
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6) nFaLAdEHINeINS
0202 160 AMsANIMAZIASUNLAR 1(0-2-4)
Attributes of Chemists
maueNEAaLuLduln MIfauasmadadulau
TWINEnenaes mseansmeineenans dinursans
Usaady matsmsnu analdlaussduiusiudenn ms
Sen3aaantie
Growth mindset, scientific thinking and decision making,
scientific communication, sense of safety, task manage-
ment, social caring and interaction, lifelong learning
0202 161 Anlaaasiizafusnsiad 2(2-0-4)
Chemical Safety
anufifieafuenndaaasslumsldmaiad

v v 3

Fysnuoiduenauazasnaalad lnasdagannulaandi
fiinenaassnaedl gUnsnkenalaoadudmyanauazio
Ufiidms medemsanaedl mamauldnizaniduanansed
ms¥amsmneasdeduane madssdnansdesuasms
Hasfusuaneanaandl

Knowledge on chemical safety, hazard pictograms
and chemical labels, material safety data sheet, chemical
toxicology effects, personal protection and laboratory equip-
ment, chemical handling, chemical emergency planning,
hazardous waste management, risk assessment and pre-
vention equipment, chemical handling, chemical emergen-
cy planning, hazardous waste management, risk assessment
and protection from chemical hazard
0202 261 waluladasamnamand 2(1-2-3)

Chemical Information Technology
wadafieniumaluladssaanemand niosiadoiioms
dnw Tudindseaniu assanssnmand wisefladmsu
Tessaomandl Sulvinaiin uas mavhisuadayamaed

Concepts of chemical information technology,
educational media tools for daily life, chemical databases,
chemical literature, tools for chemical structure, infograph-

ic and presentation of chemical information

0202 360 WaRlaasTuLULIN 3(3-0-6)

Introduction to Polymer

Waulazasnede : 0202 321 sdnlnsalniluas
9PUNaY
Prerequisite 0202 321 Spectroscopy of

Organic Substance

svddyzamaines madente PRI EN
wedwas lasvs s slauavantiframedines Ufisenmaiia
weAwas mellalundannsinediues mellemaeme 7
dmembminluans autEmennadan Tsstomand ook
Usgnaumaadl Soug1ninen suTididanaresnadmes

Basic concept of polymer, nomenclature, molec-
ular 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 composi-
tion; morphology; and mechanical properties of polymers
0202 362 uwaliinsnaluladiad 2(2-0-4)

Trends in Chemical Technology

wianssuuazmaluladdmuamsuasnuaInsas
irugaSnsmadan gasunasiweAe s enNTINTIMNLAY
ﬂﬁLL‘W‘MH‘IﬂiLLﬂiNmﬁLﬁlaauﬁﬂ@ L@%mfﬂmd m%ﬂﬁﬂﬂiﬂ 13k
A Fefiedunndes

Innovation and technology in food and agriculture,
alternative chemical sensor, polymer industry, bioengineer-
ing and medical, chemistry program for future, cosmetics,
drug and environmental green chemistry

'
a o

0202 363 LafinuithusnanmswewAtatin 2(2-0-4)

Chemistry Toward Sustainable Development

Goals

Vo
Ao A

funuazinfnrasthminemsnasn i anu

o

feraathnsnemsweannndstiu whuanamsiesniidiotin

o

'
¥ o A

17 4o unimuazmsiuiedenhmansmsiannfidsduans
Usemetlne umnmaesinedifusmsnemswannfsids ms
s Femadmaadifamiawathedefu nadidnmms
Fuedauthmsnamswannfidsdulumewnau mssevnuay
shisauuL R Mg vanam e
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Concept of sustainable development goals (SDGs),
significant of SDGs, 17 SDGs, SDGs driven in Thailand, role
of chemist in SDGs, chemical knowledge application in
SDGs, private sector SDGs driven case study, SDGs practice
presentation
0202 468 Yinwesilsznauns 2(1-2:3)

Entrepreneurship Skills

wndAalumssegstiamoed enufnaiessse
wagMINRINKEAo sl nIndaumatiyanuasmasiasen
Fowidized mawasnemaifudisznaums myenziena
Wl lduazmeneunugsfia matiyfuazmanimsmsiu
nowsnemagataiiasdu FuUFTRmegsie arseUITMAS
PWYTTINNNEINA ﬁty‘mLLazqﬁﬁsimma@mﬁmmﬁﬂmﬂ nath
fnmandisznouneass MehiEuauwAALALHUT SN
1dl

Chemical business concept, creative thinking
and new product development, intellectual property and
commercialization, entrepreneurship start-up, feasibility
study and business plan, accounting and financial manage-
ment, introduction to business law, business manner,
business code of conduct and ethic, problem and difficulty
in starting business, case study from entrepreneur, concept

and business plan presentation

7) NRNANNBINgY
0202 203 MBINGuTMIULAS 3(2-1-6)

English for Chemistry

Mg mavhemaidhla msdenazmssgdlana
ey msﬁnmuaLmzmia%mmmummﬁa'wLﬁamv‘gﬁ/ujmmﬂ
Wfnenasmaeiviaenasifedodld sudaiiom
LNANNLAS TN TLaSanems

Reading, understanding, writing and summariz-
ing the main idea, oral presenting and explaining basic
chemistry from chemistry or related documents including

chemistry articles in specific chemical journals

dwsuidalusunsaunduazuuniwiimainms Seulu
s luil 4 mirefa
0202 461 FUNWIMILAH 1 1(0-2-1)

Seminar in Chemistry 1

SHunnmaseibaulamaed numensBde uss
MIEUD

Seminar in interesting chemistry research from
research chemical articles and presentation
0202 462 FNNWIMIAI 2 1(0-2-1)

Seminar in Chemistry 2

Wanlovasmedm : 0202 461 Faswmaiad 1
Prerequisite 0202 461 Seminar in Chem-
istry 1

SHunmmddefhalamaed anunanstie
‘EWEJ@']%WJ']N%’]’M&W ?JQQI@?N']WLIBQ‘Q%W LLazﬂWLﬁ%aLﬂm’]H’l
Aann

Seminar in interesting chemistry research from
research chemical articles, presentation of the student
senior project and presentation in English language
0202 463" lassnufidamandl 1 1(0-3-1)

Senior Project in Chemistry 1

msfuadaselwidefivhaulamaad melde
usbase A lase UASYMINARBIYAT I

Research on an interesting topic in chemistry,
the topic is subjected to the project advisor and fundamen-
tal experiment
0202 464 lassuiidamand 2 1(0-3-1)

Senior Project in Chemistry 2

Wanlavasneda : 0202 463 lassamiiiams
Al 1
Prerequisite 0202 463 Senior Project in

Chemistry 1
msisseiasnn YRR aALTIINANS
Aelwddinenenaes fomdasuiaySaodesdawiumenm
ﬂ']EJFL(;IJG‘W”]LL%EJ"LL’W“IJaﬂaﬂgﬂ’ligﬁﬂ%ﬂﬂﬂﬂi\?m%
Research based on the fundamentally experimen-
tal 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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$ufuitalsunsuaviadnm Beuluneindelyd
11 wikena
0202 460 FuNWIMSLAN 1(0-2-1)

Seminar in Chemistry

Suonmdiefhalamaed mnumenaiie uss
viauaiunmnineg wazmendonne

Seminar in interesting chemistry research from
research chemical articles and presentation in Thai and
English language
0202 465 gyniesmaiadl 1(0-3-1)

Special Problem in Chemistry

msduatiseluwidafhaulamaad mald
memadmmiﬁﬁﬂ’%wﬂma@mﬁwmwmawﬂaygm wasSEY
Seadewmduneau

Research on an interesting topic in chemistry,
the topic is subjected to the project advisor, fundamental
experiment and report writing
0199 499" uRaANIN 9(0-40-0)

Cooperative Education

mauftiinuluanudsenaunsethedssuy Loy
amnassiossrhsminendeiusmsenoums diowam
faelAtemadmanms uasinmsfineadasiumahoulu
anutlsenaums ;ﬂmmmmiaﬁmmwmaﬂuoﬁ”mmmﬁ@
athafuszuy madaine madadula naanauvinuelums
Aeminardsziiung vh iRe g messmaenadosns
PRIFTMULBENOLMT UALIMALTIT NdTeserfiasanms
yasaatosd sftmaramIluEAninmans Wewdo
squasduuBsadswiunanulasduushasmmnadi
3N

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-develop-
ment 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

dusuidallsunsudnduaziuuiowimeinms Tiden
BeulumeAnlungsfnamzsudanlitosnd 10 mhefa
dwsuidalusunsuauiadnmn TidanGeulumednlungs
Az mudensifoand 4 mheia foil

1) nauadiefundd
0202 311 nsAsAEeLIeninyaivasidgeltunid  3(3-06)
Inorganic Materials Characterization
AudnmztasTanofiunad mamasaisznon B
wiluazng mamlazeat é{’mimlmzﬁﬂwmﬁuﬂmaﬁﬁq
Lﬁﬁ&l‘iﬂ?W‘V\N@’ﬂN%ﬂ% mﬂﬁﬂi‘%m‘i@li’a‘ﬂﬂaﬂL@ﬂﬁﬂiﬂﬂimm
Tgynamemmuazad
Characteristic and specification of inorganic materials,
chemical composition and phase characterization, struc-
tural characterization, morphology and surface of material,
thermal stability, current techniques for material physical
and chemical characterizations
0202 312 aflaasunluwaiiagn 3(3-0-6)
Organometallic Chemistry
amadidasduieniundentunluaiasn lasset
Sunuauazmaianusy msdaanzd ausaiiRuazfizen
sassnseasmlnaviaanssmaandnuazedilans aatmln
v Sanmiifendeasiuasie lumssumndnwoans
sadsenaveasunlu wWifaan ny 18 Sidnasau nalnmaifa
1ffBenvasansoasunluariadn mstseynd [ Fsmsznonids
FouoasunlwaiiadnlumIduenyimsduniduarmaise
UhiRenmegaamnyss
Introduction to organometallic chemistry, struc-
ture, ligands and bonding, synthesis, properties and reac-
tivity of main group organometallics and organotransition
metal chemistry, relevant and modern methods for charac-
terization of organometallic compounds, the 18-electron
rule, organometallic mechanisms, application of organome-
tallic complexes in organic synthesis and industrial catal-

ysis
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0202 313 \aflgUslaanadmiuiawaeiuas
w3asilaszdulanana

3(3-0-6)

Supramolecular Chemistry for Molecular Sensor
and Device
winmamaefaasluanarnalug Suashien
sevralaasi-nad mIsanuuLLasd I neAlass nalnuagms
ganuuLMIsIE N e mamenasfimssuszing
laad-inas matszandeasaignluens mssanuuums
Juemzh ndnmsuasitmaiensicumresindl wres
Bt wlwrwgefuasmalszandlfimureslumsnaa
Somaniuasesosiiosssulans
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,
synthetic design, principles and analytical method of
chemical sensors, biosensors, nanosensors, and application
of sensors in chemistry and molecular devices
0202 314 nﬁ‘lﬁ’fﬂauﬁqma%mamﬁ 2(2-0-4)
Chemical Aspect of Computing
msldldsunsudufagtuniddmiunisidem
losseemaefiuazdfisonad medeneidags msm
Tossa 3 Sdfaties aatiArodlaanauaEMIEO TN
Using commercial software packages for drawing
compound and chemical reaction, data analysis, optimized
3D structure, molecular properties and report writing
0202 315 Laflaftuvadidedanw 3(3-0-6)
Bioinorganic Chemistry
ﬁﬂwmsgad@m&na@aaﬁﬁsxnauaﬁw’%ﬂuﬁdﬁ%ﬁm
amaiussaamii Tessasauazuminnansmaafiunie
mewiiHia naresrmadauiddegmnmuasannades
Tustudilans wnflafraslumensurmd maseffBeas
onladuaumaluladzinn
A fundamental aspects of inorganic elements in
living organisms, the correlation of the function, structure
and activity of inorganic elements within the organisms,
the effect of the concentration of trace elements on health
and the environment, metalloprotien, medicinal inorganic
chemistry, enzymatic catalysis and biotechnology

= |

0202 316 33msmsainlnsalnildmdusns 2(2-0-4)

dsznavafiunas

Spectroscopic Method of Inorganic Compounds

matszgnd dimaievmssinlngaslng s Sunaise
Fanmhlawa 3808 uasihuedesuanimdiniloun dmsu
I@ma%nmaqaﬁﬂiznauaﬁw%é

Applications of spectroscopic techniques such
as IR, UV/Vis, and NMR in evaluation of inorganic com-
pounds
0202 317 GisedfiiBenafiunde 3(3-0-6)

Inorganic Catalysts

LLmﬁ@ﬁugmﬁmﬁuéhLﬁf@ﬂﬁﬁ%mmﬂaﬁm%él,t,aa
UAeNv9MaTs wiea9dslfATe MaeTaNeLI
URiRen sudfvasdisaliten waeiaasudisaisen ms
L?%ammwmmﬁm'qﬂﬁﬁ%m msfigatkondneoimmammuas
manRaashisaitenuasmaszyne

Basic concept of inorganic chemistry catalysts
and catalytic reactions, types of inorganic catalysts, catalyst
preparations, catalyst properties and catalyst support ma-
terials, catalyst deactivation, physical and chemical char-
acterization of catalysts and its applications
0202 318 LG 3(3-0-6)

Soil Chemistry

susnefuasuasdomiaszminsluians asd
Usenaugasfin sulEmImemmiasmanizasonmai uws
Fhina nesmuriomand Suvieienuiv nsgadulesau
?Jaﬂa%ﬂ'lﬂa% ﬂmmmﬂém\laaauma@awmﬂﬁu ﬂ’]']é\llﬂ%ﬁ
so-lwamasiu UiTeneandinduuasisnduludu anugas
anysalzsdin Taniiu Auds safinludu

Chemical bonds and intermolecular interactions,
composition of soil, physical and chemical properties of soil
particle, silicate minerals, chemical weathering, soil organ-
ic matter, lon adsorption of soil particles, ion exchange of
soil particles, soil acidity-basicity, oxidation and reduction
reactions in soil, soil fertility, soil problems, saline soil,

toxicity in soil

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU

125



126

0202 319 Wlauewwiiuasd 3(2-1-5)
Phytocannabinoid
o X AA o oA € o ¢
ARG IUIN NN AN MINUATIZALRY
maiaUiRemesssedny lufnm mqewns mashesTas
Ugnuasils matgn meflamsguasnmn mawuifien uwayms

[ o <

Sommmdnisfiuifen meflensaiauaieTisiiaes
éwé’zﬂuﬁaﬁmazmiﬂmﬁau

Basic knowledge about the cannabis plant, syn-
thesis and reaction of important substances in cannabis,
preparation of planting material and fertilizers, cultivation,
training techniques, harvest and post-harvest management,
techniques for extraction and analysis of active substances
in cannabis and its contaminants
0202 411 hfadasiawmaniiafiuvis 3(3-0-6)

Special Topics in Inorganic Chemistry

aruslale) Tohaulavioemadludedniamss
PagenaaTmMaLailafiuyiad

Modern topics or specific topics for applications
based knowledges in inorganic chemistry
0202 412 \adleftuvaddmiumsdszanams 3(3-0-6)

E}(v’lﬁ']‘lﬂﬂii&l

Inorganic Chemistry for Industrial Application

‘ﬁugmmq aflafiunsd dmiugasmnian
neraumIManRofiuyisd gesmnsauarsnamaaiiefiun
38 nansznaINMINaEUgRE N TSN

Principles of inorganic chemistry for industry,
inorganic chemistry process, inorganic chemistry industry

and business, impact of industrialization

2) nqaaiiBuvad
0202 322 \ARBuYIERATIER 3(3-0-6)
Organic Chemistry Synthesis
UifBnelursddaens Idun Uffseueadia
#u Hadu warmInuuy ueanaa vyunta uais
Faemziuvndaundy
Synthetic organic chemistry reactions (alkylation,
acylation and aldol condensation reaction) protecting groups

and retrosynthesis

0202 323 Laflieialslaadn 2(2-0-4)

Heterocyclic Chemistry

o ¢ P A _Ada

mimlmwLLazﬂmimma@ﬁmamaIsvlfmaﬂm

‘?JWGYNL?GJ% 3-2¢6aN 4-2¢61aN 5-2L6aN LAY 6-2E61aN I@Elfl

a 1% 6 A %3 K
DENDNYRIDDNTLAL sﬁaLWaimavlﬂmmuGLmamm FINN N7
o € d@  Ad o ~ A ~
AT UNNADNN 1L LUHI‘ﬁW’JLLi% mﬂ;ﬂﬁ @’]I%
a a’ a
B4 LLﬂS\laIGE 'ﬂ’ﬂ%ﬂ%

Synthesis and reactions of 3-, 4-, 5- and 6-mem-
bered heterocyclic rings which contain atom of oxygen,
sulfur and nitrogen, synthesis and reactions of fused ring
systems, such as benzofuran, indole, quinoline and isoquin-
oline

aaa a a6
0202 324 na lnUfFenBuvias 2(2-0-4)

Organic Reaction Mechanism
nalnuagmadeuna inmafiedfisenvasesdurddens) wu
UfRennaTingi UnGenmsunuil Uiicennsade Uinsen
masa vl uasfRseuwes lredn

Mechanism and writing mechanism of various
organic reactions such as substitution, addition, elimination
rearrangement and pericyclic reaction
0202 325 simaslaad 2(2-0-9)

Stereochemistry

[ o ) o Aa A 6

AOUNDIINTY AIBANITY Suuniilawes loue

saaslowes MInannEdn way seeslawniivasfizen
aa A 6
LANDUNIE

Conformation, configuration, enantiomer, diaste-
reomer, racemic mixture and stereochemistry of organic re-
actions

o % o
0202 326 Ladl lusiwuazingin 2(2-0-4)

Chemistry of Fat and Oil

msafia NMIdenziuarmsUSuluamningss
lashmazhsfuannumasiisneien neszandldlasuagshi
athagndasuazipandlwiinlss uuazgmanmnssn

Extraction, analysis and quality improvement of
fats and oils from various sources, correction and safety

applications of fats and oils in daily life and industry
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0202 327 \nSiNEARBATsTTNIN R Ded 3(3-0-6)

Basic Natural Product Chemistry

AMNTINY ANNEFE AT MINUUNENTNARTU
DI WAAAMIATIA MIULNLALMINTRAMENTNAGTUN
DITNMANGNGN ) inadu msftnmneawaasaniorsamilu
nqawassIsznauiues wanlhueud wesiuoud adesea
& Saenaoud nsnlashuashma

Definition, importance and classification of nat-
ural product compounds, basic techniques in extraction,
isolation and detection of natural product compounds, study
of natural product compounds in the classes of phenolic
compounds, flavonoids, terpenoids, steroids, alkaloids,
fatty acids and sugars
0202 328 BuvAddaenziuuigmazasuds 3(3-0-6)
Solid-Phase Organic Synthesis
umhduniddaeneiuninmerasuds wadluas

v '
o )

fqu dndonsn Ufsemsgeiu mellemsdensiuarms
fiaenafifendmsunmsdanneiuwipmeavaauds
Introduction to solid-phase organic synthesis,
polymer support, linker, coupling reaction, analytical tech-
niques and reaction monitoring for solid phase synthesis
0202 329 LaEunddmesdunstin 3(3-0-6)
Introduction to Medicinal Organic Chemistry
umhifeniuaimeen Uiiemesenuasienod
Nammﬁ@iamiaaﬂqw%maam msAsuiassunuaines
HWLLﬁSﬂﬁUi%ﬂ@US%ﬂ%H‘ﬁLﬁ&l’]‘ﬁaﬂ wmﬁmﬁumiaammu
BTG mmﬁmﬁuﬁiwdwﬂﬂmﬁ%qLLasmiaaﬂqw%
gasnslaydlUsunsuneniames Tdaidenassluadaunid
N9EN
Introduction to medicinal chemistry, reaction of
drugs and receptors, chemistry effect to drug actions,
metabolic changes of drugs and related organic compounds,
introduction to drug design and development, quantitative
structure-activity relationships by using computer program,

selected topics in medicinal organic chemistry

0202 421 TadaFasiiiAumandituras 3(3-0-6)

Special Topics in Organic Chemistry
s lmsie ﬁuhﬁﬂw%ammiﬁl,w,%@ﬁnmwwzéﬁmmma@%
mManiiBuy3el

Modern topics or specific topics for applications
based knowledges in organic chemistry
0202 422 il lananaiugs 3(3-0-6)

Advanced Supramolecular Chemistry

WRANMT WIINTEN ﬂﬁaaﬂLL‘]JllLLﬁ%jﬂﬁﬁﬂLﬂiWﬁ
assznavasduviad égﬂiﬂmaqaLﬂ:aﬂﬁﬁisqﬂ@ﬂ%@ﬁﬁaq
anansuasmalulaidann

Principles, interaction, design and synthesis of
supramolecular organic compounds for the application in

material science and biotechnology

3) nasuadiBeRang
0202 333 Inlouadl
Photochemistry

3(3-0-6)

wﬂmazmwﬁwzugmmmmﬁL%@LLN BEAUAINRNY
aauan nssumaediBausauLLene lasssomsBidnasan
LAYTROURIMINTIUGTY miﬂ"]HLWWE?NW%LLQ%&%N@WB% m3
ynedidnmsefindananmesudauifiedlaman

Fundamental principles in photochemistry,
Jablonski diagram, photochemical process, electronic
structure and types of transition, energy and electron
transfer, prediction of electronic spectra using computa-
tional chemistry
0202 334 EAUWaFNFASMALAT 3(3-0-6)

Chemical Thermodynamics

NYIUNNAFMERS am@;aﬁmﬁmﬁ”ﬂﬁmaz
MInzanEass matseend dagamegmnamans seu
Rerfudh wlsBwruianmio RN ULAYaMANE TeUL
vangasrtsznay dndinfuarantidduiiasnanluasdos
Len7Ad uasusaeAeninihraTad

Laws of thermodynamics, equilibrium of real gas
and solution, applications of thermodynamics data, inten-
sive parameters apart from pressure and temperature,
multicomponent systems, chemical potential and partial
molar properties, activity, electromotive force of chemical

cells
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0202 335 msaammuLiﬂmaqaﬁm%uﬁnmﬁ 3(3-0-6)
Molecular Modeling for Chemistry
uvmhnmesnuuuEsliena gudayamnensldsiu

wasa T lANaB W assauneenanS leuiuimdonu

dndl madumeanlasiduiietos meeneiaataims
lassadsmuddcaelusunsunmfinuaasmn mafians
sonuuLlanaeniinasiames 14w fonfs v3Amiese

215 maviwelassains 3 Advaclusdiu mshaaamaiads

Lana
Introduction of molecular modeling, protein data

bank and database of other bio-molecules, bioinformatics,
potential energy surface, conformational search, analysis
of 3D structural properties using visualization program,
computer-assist molecular design techniques such as
docking, 3D-QSAR, homology modeling and molecular
dynamics simulation

a6 5

0202 336 LANBUVEEEIRENS 3(3-0-6)

Physical Organic Chemistry

X Aa A€o Aa € ¢ o

wugwmmmmaumamvmﬂﬂ NAFMANIAIDUANN
wazmILsyyna IFdmiumadmnaeaifdlaseadne @i
medinnsefinduazaati@nsgomwaenansaasastsznay
a A € % € a 6 a
NI miﬁizqﬂﬂmauwamammmLLazaqmwwamﬁmmm
dmsutaanli 1w Saqumlunsuauuas Taqmlufindey
mSuau

Basic principles of physical organic chemistry,
quantum mechanics and applications for structural, elec-
tronic and thermodynamic property calculations of organic
compounds, applications of chemical kinetics and chemical
thermodynamics for nanomaterials such as carbon and
carbon-liked nanomaterials
0202 337 LARAIBUGH 3(3-0-6)

Quantum Chemistry

A ~ o do o
ﬁNﬂﬁ@ﬂ%I‘ﬁimLQB%%?B‘UU‘VIGWHLLﬁgiXU‘UWﬁUGﬁa%
a U a a € 6
NI MITHUTANE Y NTTUNIY ma:rgl,aaal,l,mu-VLWuLLm
A o 6 A 6 A o I

NEBHNUDTELLAUT ‘V\ET]:@]INLaqmiaaii_mﬂLLﬂZmiﬂitﬂqﬂ@ﬂ‘ﬁ
RNt P e S IV

Schrodinger wave equation for simple and com-

plex systems, variation theory, perturbation theory, Hell-

mann-Feynman theory, valence bond theory, molecular
orbital theory and application of quantum chemistry for
research works
0202 338 MTAATLMBIANNTIH 3(3-0-6)

Thermal Analysis

wh mIleneideanaSauiuufvinaswdes
wardiaiTuduA Sunuil MASIERE MIVELINAI UL
mawesinegne madteneiiminasldansdon ms
ArmshiBeensdanitau o

Introduction, differential thermal analysis and
differential scanning, calorimetry, calibration and sample
preparation, thermogravimetry, applications of thermal
analysis, other thermal analysis method
0202 339 %aquﬂul,ﬁeﬁ1uqm 3(3-0-6)

Computational Nanomaterials

unmhaasTasnlazadimandy mamuwa ms
Funmeo antmomen wuasasidmand madiavsieid
uazneUszynd [ vasTaenluaiashs o

Introduction of nanomaterials and quantum
chemistry, computation, synthesis, physical and chemical
properties, functionalization and applications of nanoma-
terials
0202 431 hfadasiAmanfiBeiand 3(3-0-6)

Special Topics in Physical Chemistry

amulvai Trhaulaviennadludddniamesu
PasenanTManiiEefang

Modern topics or specific topics for applications
based knowledges in physical chemistry
0202 432 35matasidedanang 3(3-0-6)

Methods in Biophysical Chemistry

winnmaediBdaiand wdofieatuszuums
Famminhanla nénmaussnmhmediemaadiaiandly
Usrend Fludneszuninmn fhathemslisnemaedids
Tandlumadinuids wnlineaefiddmanduawmen

Principles of biophysical chemistry, interesting

research questions regarding biological systems, theoreti-

=
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cal and practical standpoints of physical chemistry methods
commonly used to investigate biological systems, applica-
tions of biophysical chemistry methods in research studies,

future trends of biophysical chemistry

- a
4) ﬂQN‘JﬂLﬂ&I
Aa G ¥ o
0202 344 waluladfiuaduuuein 3(3-0-6)
Introduction to DNA Technology
P v A A A A o
I@NﬂiﬁLLHSW%WI‘?JBQG]LQ%LB LW@I%IﬂEILﬂEI’]ﬂU
A G \ AG o P A
ALDWD LB MINTIRMAD NG MANNUTINUA L@%LBI@FJ
UffBngnlsnafimaiss mAensiaduiagle g Aduwe
Toaudhs uazaneaniaiiu nasvandlselemianmalulad
Mdwalud1uae 9 1w inpasnIsn Msunngd wag
ffmenenaas
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
VL 3 I a da £
0202 345 i lnauazlusauniigninieen 3(3-0-6)
Pharmaceutical Peptides and Proteins
o X ¢ a o £
@’amgwujm‘uauwﬂvlmLLaﬂﬂsmu Msvhwnegms
a lg a 6 a
NTINN mi“/lﬂﬁai_li]%ﬁ NNDINNYDY LW‘]JVLW@LLEWITJ?@]‘LL‘LIN
{ Y A lg
TUG ll“/l%ﬂLﬁH’]m_lm‘il,l,ilﬂLLaEﬂﬁVIﬂ%UiQVI‘E"HaﬂIﬂiau mILe
a 6 a o (% I3 v o
iymwﬁvl,mLmﬂﬂi@mﬁmm@@ﬂizm@mamim MINGW
93 UsTi M aRuSne Tasisdathaasmd Indvde
TUsfmandensan
Basic knowledge of peptides and proteins, bio-
logical activity prediction, biological activity investigation
of some peptides and proteins, introduction to isolation and
purification of protein, peptides and proteins preparation
for commercial purpose, formulation, packaging, and stor-
age including examples of pharmaceutical peptides or

proteins

0202 346 FainiiREduuuzh 3(3-0-6)
Introduction to Plant Biochemistry
Tassssuuasninfivosaasi lnssedeasssin

Luanauagnazaums biuvyadds ity masanneieneuss

answmunua ladinRugf uazmatlszynd iugiennass lufe

Plant cell structure and function, biomolecular
structure and metabolism emphasize in plant, photosyn-
thesis, secondary metabolites, and genetic engineering
applications in plant
0202 347 Fafiiienzyt 3(3-0-6)

Analytical Biochemistry

nanmsuszmeiiad i lumdieneiaacansin

LaanamssnuamnmmLasy s, miﬂizqﬂﬁ%mﬂﬁﬂmmﬁ

lumanisunme indan3In INBAINTIN UWasnuITama

enenans

Principles and techniques used in qualitative and
quantitative analysis of biological molecules, applications
of these techniques in medicine, pharmaceutics, agricul-
ture, and scientific research
0202 348 Taiafizasannsuaclnrwims 3(3-0-6)

Food and Nutritional Biochemistry

AMTLLBEFITRINT ﬂi&ﬁ%ﬂﬁ‘t’l'm%’)mﬁ‘ﬂadmi
0l 19Me SN madamaviin swnauiuuss
NI amwﬂwﬂ@‘kﬂﬁLﬁmmﬂamwnwimmmi Toensh
wﬁﬂ%ﬂﬁﬂuﬁmwﬂuﬂismﬂ RDAAMANMTUALUINI L34
miﬂaaﬁmmwﬁ%

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 349 waluladfaiasivasianlas 3(3-0-6)

Enzyme Biochemical Technology

LL%éd“IJE]GLE]H‘IL‘ESfI ﬂ?iﬁ@ﬁWLLMﬂLLaSmiﬁHﬂ%@ La%\l"ﬁﬂj
aniFaasanlel msusn U5gns saumarnaniroseulyd ms
fufamahosesieuled mi@f%@Lau\lemjl,l,asmiﬂiwqﬂﬂ%
L@u‘lﬂﬁﬁﬁmmnmma
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Source, classification, identification, properties,
purification and kinetics of enzyme, enzyme inhibition,
immobilization and various applications of enzymes
0202 441 atadasiisumedaagl 3(3-0-6)

Special Topics in Biochemistry
w3 liale) ‘?l‘lmauslw%amméﬁlw,%aﬁﬂmwwzé’ﬁwma@mam%
MeBued

Modern topics or specific topics for applications
based knowledges in biochemistry
0202 442 FLAKVAIANNINUALANINEY 3(3-0-6)

Biochemistry of Love and Happiness

TYULLTEaNVHAYANDI MISINTD MLvam e
dssamiifendasiuamasn emugs aaiandio lefifendas
fuamuAnUn@vesansdeLseam

Nerve and brain system, nerve conduction, neu-
rotransmitters related to love and happiness, drugs, diseas-

es from neurotransmitters deficiency

5) nasaRdiesze
0202 353 WARkANsUaNES 3(3-0-6)

Separation Techniques

Gonluzasnein : 0202252 memeimaed]
dnesunlnsalnd uas 0202
253 N193LAT1ZUNILAS
Tfhuazlassnlnnsid

Prerequisite 0202 252 Spectroanalytical

Chemistry 0202 253 Elec-
trochemical Analysis and
Chromatography
waflamIuenanslaemsaramemavads way
msafindnumsrasuisyiugame naudmalasmlnnsil
wialassninamit lassnlnnmilvasmansussauzgs laaaule
ssnlnnsil Tessnlnnfuuusasveingadeee enfiaa s
anlnslvBas uazwasunnslamesiesdetumedians
wen
Separation techniques by solid phase extraction
and solid phase microextraction, chromatographic theory,

gas chromatography, high performance liquid chromatog-

raphy, ion chromatography, supercritical fluid chromatog-
raphy, capillaryelectrophoresis chromatography and mass
spectrometry coupled with separation technique
0202 354 inadiaasie val lunsindeachathe 2(2-0-4)
Modern Techniques in Sample Preparation

AN WnAa lumaLaTeNsaE s noEzesmaiamaia
Suashaths maarinleeevhavans maarialae Hnaeads
masfinseiugame uazmsainlag ddvhavmemadionlnsl
Importance, concepts for sample preparation, theory of
sample preparation techniques, solvent extraction, solid
phase extraction, microextraction technique and alternative
solvent extraction
0202 355 MsATEIN 2(2-0-4)

Water Analysis

UASINARE HANSEIL MIMUAN MIATALAY
Fmsthiash Serhvuazasgmnh maurhenechs mme
Susnhéhathe nanmsuasmadiefFlumsAeneivh ma
maummmaed uasmagaianm emaesssdauu iy
meAemeish

Source of pollutants, impact, control, analysis and
treatment of water, regulation of water, water sample col-
lection, water sample preparation, principle and technique
in physical, chemical and microbiological water analysis,
new instrumental methods for water analysis
0202 356 mﬁmﬁzﬂmmﬁﬂmﬂm 2(2-0-4)

Flow-based Analysis

vinmarasmlemgilasadamslva wediala
Suantu mefladinowtes Suandu lulasinauem lads uas
m@ﬁmmﬁmmﬁé”aamﬂwmmuﬁm

Principles of flow-based analysis, flow injection
technique, sequential injection technique, micro-flow

analysis and other flow techniques
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0202 451 YhiadasRirumaniiinnss 3(3-0-6)
Special Topics in Analytical Chemistry
arudluale) ohaulaviemadludedniemssm

PRIFNFATMAARINATIZN
Modern topics or specific topics for applications

based knowledges in analytical chemistry

6) NFaAdEHINEINS
0202 365 LARLNWATNTIN 3(3-0-6)
Agriculture chemistry
TaLaLENTRYINTANINTINENT NaNTENLGE
fk o o1met sl dafuasits msUsulunanssnudeg
winaeN MIVFULPENTRMAaN Manm uasnmnaasdiu
amawsmdiulavasits mavkeendmedme Sitemainses
Types and properties of chemicals in agriculture,
impact on soil, water, air, human, animals and plants, en-
vironmental impact assessment, improvement of chemical,
physical and biological properties of soils for plant growth,
application of polymers for agriculture
0202 366 inaluladuasuianssnens 3(3-0-6)
Rubber Technology and Innovation
H9TTINHIAUALTUULDYDIBITITNIG 819
FUATIEN enaNaN enamasNawanadin maefldnsuens ms
NHULAEMINAFALENIADNHIIU mi%ugﬂ msnagl M3
nasaUaNTRreenIngL NAaT AW IANTINENS
Natural rubber and forms of natural rubber, syn-
thetic rubbers, rubber blends, thermoplastic elastomers,
rubber additives, mixing and testing of rubber compounds,
shaping, vulcanization, testing of vulcanized rubbers, rub-
ber products and innovation
0202 367 waluladthens 3(3-0-6)
Latex Technology
umbifentiuheneh RN P ATt ge TNl et NI Y
shensiu shensdoemes snsiedmsininens mawdsnanies]
swdullinhens shensmesmmud nsstivmaswanNaRSow,
NNTENs
Introduction to latex, natural rubber latex and

concentrated latex processing, synthetic rubber latex, ad-

=

ditives for latex, preparation of additives for latex, latex
compounds, manufacturing process of rubber latex products
0202 368 inaluladwanaéin 2(2-0-4)

Plastic Technology

suifvaemanaiin wenadn Fomahluaswans@n
FenTIn M3 vavas wedimes MaFauAmmain MIraNaT
Fausls NasLauMISen naumsan mathiugd mane
an %u;;ﬂ mi%ugﬂl,mu%au MINREVIY

Plastic properties, commodity and engineering
plastics, polymer rheology, plastic additives, mixing of
additive, extrusion, injection, blow molding, compression
molding, thermoforming, rotational molding
0202 369 UfiAmsmsdnenziuazmsiened  1(0-3-0)
AManUMcYawaRINES

Polymer Synthesis and Characterization

Laboratory
anlozasmedm : 0202 222 WafBu3E 1
Prerequisite 0202 222 Organic Chemis-

try 1

Uiidmsmsdaansiuazmadinnzigudnmus
Taowes Fmsdaam welwas myenzigndnmne
saamadne? ldun meveaeuiiod (MIFZAIY ANNAW
W) mamanEviiazamediues melengidedunsise
anlnsfiees maneseuanfiBiannsoaudsamnail
R G Y T R Y o T PR e P e TS
wilads nunszAsdaesediing malemsidygwinende
NABIRANIIFUDIENATOULLLADINTIN UarmMInaEaUsxila
1IN

Experiments in synthesis and characterization
of polymers; polymerization techniques; characterization
methods including preliminary tests (solubility, density),
viscosity of polymers, infrared spectrometer, thermal anal-
ysis by differential scanning calorimetry and thermogravi-

metric analysis, X-ray diffraction and mechanical properties
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0202 370 WaRlNasHFsLAzWaRNRSIBsznaY  2(2-0-4)
Polymer Blends and Polymer Composites
Tiinrasmaimainan MIssuwaRmaSHEN Fuid

yaawaAe ey enadiuldaesulaana ensdhiuldaesy

Gana naraseuesdiuld SEmmisemsdhiuldans

dsensdnildnaafnusmasfnaSunnamiteadae

ena/enanaN Fiarasnadmes @alsenay AmaeSeamaiim
afiaseney siinvasmaiadiuuss Lasnadimesidelsznay

SIS
Types of polymer blends; polymer blends prepa-

ration; properties of polymer blends; miscibility; compati-
bility, determination of miscibility and compatibility, en-
hancement of miscibility and compatibility,
compatibilization, compatibilizing agents, plastic/plastic
blends, rubber toughened plastics, rubber/rubber blends,
types of polymer composites, preparation of polymer com-
posites, types of reinforcing agents and polymer nanocom-
posites

0202 371 wa?\maél,mnaa‘mmﬁqmw 3(3-0-6)
Biodegradable Polymers
fienvamailuasuanaaemaiin T Usznn wal

LN@%LL(ﬂﬂﬂmHWN%’JﬂWWQWﬂ‘EiﬁN‘maLLﬁSﬁ\ﬁLﬂﬂzﬁ ‘Wﬁ]aﬂi‘a‘ﬁd

miLL(ﬂﬂﬁmHLLagﬂﬁ@”@%NWN%’JﬂWW m‘sﬂﬁgqﬂﬂ%@muagmﬁ

%ugﬂwaaLmaﬁmﬂﬁammﬁqmw
Definition of biodegradable polymers, classifica-

tion, natural and synthetic biodegradable polymers, bio-

degradation and bio-absorption behaviors, applications and
processing of biodegradable polymers

0202 372 \AKaANNTIN 2(2-0-4)
Industrial Chemistry
ﬂ‘JEU”JHﬂﬁQ@]mWﬂTTNWNLﬂﬁ L“ﬁ% ﬂiﬁﬂ%%ﬂﬁ‘ﬂ%‘u

ﬂﬂ']W‘lE? aq@ﬁmmammmﬁmﬂnaz?m QWﬁWﬁﬂiiNﬁ'}W}a

Eg@]ﬁ']%ﬂii&lLéE]ﬂiS@']‘]ﬁ E;@]ﬁ']%ﬂi‘mﬂ”%%m%ﬁ aﬁ]ﬁ’l‘ﬁﬂii%

Foned uazmisdszgnd lanudemadlunszuiuns

AAMMNIINAN
Industrial chemical processes such as water

treatment process, alum industry, sugar industry, paper

pulp industry, cement industry, zinc industry and applica-

tion of chemical knowledge in industrial chemical processes

0202 373 aasmnssxdilasiad 2(2-0-4)

Petrochemical Industry

LW@I%I@Q?J@@W]?E?’]TH NIYALNT ﬂ'l?ﬂ%ﬁﬂ man
ﬁlmazmsﬂ%uﬂmmmw vedlnsduandasiomii ldan
Tlasdunuaedlosed gaamnssadlased gasmnssn
Nodlas

Technologies of surveying, boring, transporting,
distilling and refining of petroleum, improvement of petro-
leum product, petroleum and petrochemical products,
petrochemical industry and polymer industry
0202 374 \ABawanden 2(2-0-4)

Environmental Chemistry

mm%jm@L@ﬁﬂ'ﬁmn@‘]ﬁuﬁmmé@u’mé’au N3
s et i usiuased waudes Qe TGN IR N e TN
Nafi wmgmﬁma@?mﬁmmﬁaw 1SO 14000 uazmabulad
qeom

Application of chemistry to environment prob-
lems, water pollution, air pollution, soil pollution, radioactive
and noise, controlling and prevention of pollution, interna-
tional standard of environment ISO 14000 and clean tech-
nology
0202 375 \afiAdasdhans 3(3-0-6)

Cosmetics Chemistry

Aanne Fiannms Usglemd datsenaumaed
Twedasdhan Lﬂ%aﬂﬁ’lmdﬁW%%‘]ﬁNmEJNHHE? wanyseii
Qm’]W”IJENﬂ'ﬁNﬁ@]Lﬂ%ENﬁ']@N ﬂJ;]MN']EJ“?;LﬁIEJ'D%QG L‘WﬂI‘HIﬂ@
Lﬂ%mfﬁmmazmmqm m‘fgmezﬁﬁ’mﬂ‘smuLﬂ%mﬁwan
@%HL@%EN??@ 'ﬁﬂmam‘%méwma
TutlRqtiumagmasmshendondiane

Definition, evolution, utility, chemical compo-
nents in cosmetics, cosmetics for human body, quality
assurance of cosmetics production, law concerning, cos-
metics and beauty technologies, instrumental analysis for
cosmetics component, cosmetics trend in recent and

commercial distribution
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0202 376 LAdaMN3 3(3-0-6)

Food Chemistry

lessas asdisznaumsinlvadiniuuazisng
fnuaswald Wiouarnanioet unuaznaasoet lauas
WaRTUel ansUguasluamg maAsuudasmaed
nasuawmaulagU & naw 98 o auehmalnasnms ms
eneiasdlsenatasems

Structure, chemical composition of vitamins and
minerals, vegetables and fruits, meat and products, milk
and products, eggs and products, food additives, chemical
changes, processing process, colors, favors, taste, texture,
nutritional value, food composition analysis
0202 377 \ARSRyNY 3(3-0-6)

Cereal Chemistry

AN assRY i asdtsznaumaedl s
wonmeRuazarimaamm mavermelulaimsnzime
wden nsulsgUdunaasiosiens o andaie loun 41nand
et 158 18 drlneussin
The importance of cereal, types, chemical composition,
phytochemicals and biological activities, development of
shelling technology, processing into various products of
cereals such asrice, wheat, barley, rye, oats, corn and beans
0202 378 AFINEIANEASIWUEN 2(2-0-4)

Introduction to Forensic Science

anndiusrsifinenenaas iU NTIAANeN
maszgnaibmaInenenamsiumaRgatisuaeanTss Ma
Rigaivdngmaiiavasiagneni e TngHe a0
AeTEn mim’mammﬁﬁ@mq m’;mﬁﬁmﬁumﬂ,ﬂw@@ o)
suliln manTaaeiifiau mMansIRenAnEoiAaa

Relation of forensic science to criminology, the
method of science applied to criminal justice system, sci-
entific 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 379 Jhdaidasiidmaniidszana 2(2-0-4)
Special Topics in Applied Chemistry
oA A A & > ¢
mmﬁwm wmﬁﬂﬁma'ammﬁumaﬂmwwzmmmmﬂm
A 6
maeNssyne
Modern topics or specific topics for applications

based knowledges in applied chemistry

0202 380 MaIaMsAMMWaMTLRRfliinaiAdl 2(2-0-4)
Quality Management for Chemistry Laboratory
FEUUMITAMIAMMNEMS LRI TRNIaR

eI MLazTaivue FATRE VIR ATANTIR asdins

PanstiiAims mImugsanansuasiuin yaans S

LaEIsReAeN 13esiie MaBenianedeL ManTIaseL

analtlevasis madamsshathimeseu anasaundulema

neTIven madsefuenanaliwiueuzasmsta madseiv

QMWWNamiV\@ﬁaU mwma@@mmmﬂu mﬁmaqﬁad

URTIamS
Quality management systems for chemistry

laboratory, standards and requirements, principles of good
laboratory practice, laboratory organization, control of
documents and records, personnel, facilities and environ-
mental conditions, equipment, test method selection,
method validation, handling of test items, metrological
traceability, evaluation of measurement uncertainty, qual-
ity assurance of test results, internal audits, laboratory ac-
creditation

0202 491" maEinamw 2(0-4-2)
Practicum
mIRnaUeANMIRaIINmMesevEaIng

Ussgndbumbenusns Ssmhaieenau fomlsidioy

7131 150 Falug
Practice of chemistry profession in government

offices, government enterprises or private sectors, minimum

requirement of 150 practice hours
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ein lundnges
n. wnedmanuialy laistaendn 30 wbaefia
1) adisdu 12 wheia

0041 001 mmé“@mmﬁam‘%mmmw%au 2(1-2-3)
Preparatory English

0041 002 mméﬁmmﬁams?{'ami 2(1-2-3)
Communicative English

0041 022 Tinweuasiinmavafionsuwasuuas  2(20-4)

Digital Literacy and Life for Transformation
0041024 Tsunsatseendamsudiinenudave  2(2-0-4)
Digital office Software Application
0041 026 mfiL@iwzﬂﬁLLazm‘sﬂWLaua‘*ﬁaagaLﬁaqéfu 2(2-0-4)
Basic Data Analytics amd Presentation
MafaLTIaNLLL

0043 001 2(2-0-4)

Design Thinking
2) 3uden 18 wibaefia
Ya A a a | | v
T#fgndonSouannednluudazngadasuaa
wangmsAnET Y (MENgATUSIIR WA 2563) avninende
NNEINN

a a IR% 1 1 a
. wnedrwawz  (Wsunsuund) ldtioand 99 wiefe
(Wsunsuamfadinm) Lidaen 105 wiefa

1. 7N 25 WuEne
0201102 adlaFnaasemSLInenenaasTamm 1 3(3-0-6)
Mathematics for Biological Science 1
0201103 adlaFnaasemSLAnenenNaasTan 2 3(3-0-6)
Mathematics for Biological Science 2
0202 103 WaniA&l 1 3(3-0-6)
Principles of Chemistry 1

0202 104 WANIAS 2 3(3-0-6)
Principles of Chemistry 2

0202 193 UfTidmmaniadl 1 1(0-3-1)
Principles of Chemistry Laboratory 1

0202 194 UfTidmananiadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2

0203110 F7nen 1 3(3-0-6)
Biology 1

0203 191 UfTIFMIEMIVEN 1 1(0-3-1)

Biology Laboratory 1

0203 391

0204 104

0204 194

WeReMeTIINen 3(2-2-5)
Biological Techniques
Mandaagu 3(3-0-6)
Fundamental Physics
URtGmsAEndyag v 1(0-3-1)

Fundamental Physics Laboratory

2. NHATUANIZO

(llsunssn®)
(Wsunsuamiading)

laiiaunm 74 mhefa
laiiaunm 70 whwfa

2.1) JAnaWIzAUIAY

(Wsunsudnd) 56 kLG
(Wsunssaviiafinu) 55 Mihefiel

0202 221 oAU 3(3-0-6)
Organic Chemistry

0202 241 i 4(4-0-8)
Biochemistry

0202250 MSIOTEAMALATITILSN 3(3-0-6)
Quantitative Chemical Analysis

0202291 UftEMsARBUYaS 1(0-3-1)
Organic Chemistry Laboratory

0202296 UHTIANTUAS 1(0-3-1)
Biochemistry Laboratory

0202299 UftiEmMsmIezimaniidaiann  1(0-3-1)
Quantitative Chemical Analysis Laboratory

0203 121 quwmam% 3(3-0-6)
Botany

0203141 deinen 3(3-0-6)
Zoology

0203193 UFiiFmswonuenans 1(0-3-1)
Botany Laboratory

0203 194 UptiamMsdeninen 1(0-3-1)
Zoology Laboratory

0203201 #VAnenvaaEas 3(3-0-6)
Cell Biology

0203231 TYINEN 3(3-0-6)
Microbiology

0203 261 WFANEN 3(3-0-6)
Ecology
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0203271 Wugenams 3(3-0-6)
Genetics

0203291 UfGN9RTYINEN 1(0-3-1)
Microbiology Laboratory

0203292 URiAnsugenams 1(0-3-1)
Genetics Laboratory

0203 293 UpifAMstinefinen 1(0-3-1)
Ecology Laboratory

0203296 UAtiEmeTAnenvaaTas 1(0-2-1)
Cell Biology Laboratory

0203300 A38ITIIN AIINLTIN LASNOMINEMS  2(2-0-4)

MenenaesTINN

Ethics, Conducts, and Laws in Biological Science

0203302 Tanid 3(3-0-6)
Biostatistics

0203 303 A@WIM3 3(3-0-6)
Evolution

0203304 aynaaArnudind 2(2-0-4)
Introduction to Taxonomy

0203491 duNWIMeTIINen 1 1(0-2-1)
Seminar in Biology 1

0203492 HNNWIMITTINEN 2 1(0-2-1)
Seminar in Biology 2

0203 493* lassnuiidamedinen 1 1(0-2-1)
Senior Project in Biology 1

0203 494* lassnUiRAMTYINen 2 2(0-4-2)
Senior Project in Biology 2

0203 498** I3 uiiAaMITANendmsy 2(0-4-2)

Tsunswamiiadinm
Senior Project in Biology for Co-operative
Education Program

0203 203 MEINEHEWMILIITANITNNNTIIMEN  2(2-0-4)
English for Biological Literature

0203 204 m‘mé’aﬂqwﬁm%umsﬁ'amimﬁﬁwm 2(2-0-4)
English for Communication in Biology

* onsiAnidenGeullsunsadng

= oynsiiAnTidenGeullsunsuamiadnm

2.2) AMuawizawaan
(llsunswund) laidaendnie wiefe
(Usunsuaviadinw)  Lidaand 16 wiefe

i a_ da o
nqmmmmmmvlﬂ

0203 205 ANENENERSTITHNN RTINS 3(2-2-5)
Natural Science for Recreation
0203206 AnenenamstiugAtyanfediudam  3(2-2-5)

HauIAnNTIN

Science and Local Wisdom in the Northeast for

Innovation

0203306 #YINENIAIM LAY 3(2-2-6)
Developmental Biology

0203 307 33 INEUBITAR 3(2-2-5)
Cell Physiology

0203308 eMATIVANEMSTIMNLAEIaUSNE  3(3-0-6)
Biodiversity and Conservation

0203404 Fgdienans 3(3-0-6)
Biogeography

0203405 Tlunsweonfasasifionsssgnd 3(2-2-5)

T nuenumadTamsinen

Computer Applications for Biological Researches

0203 406 TIENIHUNFENFAS 3(2-2-5)
Bioinformatics

0203407 ReAnenTammidinsdin 3(3-0-6)
Introduction to Biotoxicology

0203 408 lalesinaiie 3(2-2-5)
Microtechniques

0203409 MIWNARENTARINTYVINN 3(2-2-5)

Biology Documentary Production

fRaaadenifisufsamheiennvdngasiinausssrey
Sutetatulasamiiwosdina ifnasgu Sinawiitsil

1) dhandngemousasauiiimmeseundsaugamstin
ausauas iR nIImmasey

2) wingemeusvesswzdaaTundngeiusiiun
wnsSaammeluthesesnmitandnsey lundngesine
aaTtiigie ainNTTINen

3) Hiwdasmifiumaraieudembefomdaunangss
ausnaztviu melumenmdnsnialy ussdseueaiu

=
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FOUANNAMLNIINMISUAATILNANGA adiiumade

a a a a Yo Aan a a
IR L@Eld&lﬂﬂﬁlﬁ&lui%ﬂ‘uuﬁ@l Iﬂﬂ&lﬂﬁﬂim&l%&lﬂ

MmN S/U

4) Maeudssiieie svaznmmMInnaUTy 16 $alu9

fontiu 1 mbefe uneAnee ki

0203 388 TdailemmeTyinen 1
Special Topics in Biology 1
0203 389 TdailememeTyinen 2
Special Topics in Biology 2
0203 488 TdaiLeemeTVinen 3
Special Topics in Biology 3
0203 489 TdaieemeTVine 4

Special Topics in Biology 4

naaIWgNLENEnS
0203311 TV Anenvasiy |3
Biology of Cryptogams
0203 312 MeAmaenaasvasie
Plant Anatomy
0203 313 sfugminenzasiiy
Plant Morphology
0203315 aunNIAIT U
Plant Taxonomy
0203 316 AN
Phycology
0203 318 ATanmsie
Plant Evolution
0203 321 wanMILEULougie
Principles of Plant Breeding
0203 322 T Anenaaandaelel
Orchid Biology
0203 323 “Saflaenans
Weed Science
0203 324 wqmmﬁfﬁuim
Basic Phytochemistry
0203325 FFmenuazmalilaindomsiufien
YOINTH I

Postharvest Physiology and Technology of

Horticultural Crops

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

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)

0203411 avanenvasig 3(2-2-5)
Plant Physiology

0203 412 Li%‘iwmﬁ@m 3(2-2-5)
Basic Palynology

0203413 Fmenlawud 3(2-2-5)
Lichenology

0203 414 MILAIYUALAGIWVDINY 3(2-2-5)
Plant Growth and Development

0203416 iy 3(2-2-5)
Aquatic Plants

0203421 TAnenwaslsiseiuuasmadnam 3(2-2-5)
Biology of Ornamental Plants and Gardening

0203422 WoneMERSAMTM 3(2-2-5)
Ethnobotany

0203 423 eenansiiowianssu 3(2-2-5)
Plant Science for Innovation

0203 424 MsnHAEEDIERTi 3(1-4-4)
Plant Tissue Cultures

0203425 Reamlns 3(2-2-5)
Medicinal Plants

0203 426 WENBANEFIRNTNTIN 3(3-0-6)
Industrial Botany

nguIMFaInen

0203341 AgAmen 3(2-2-5)
Entomology

0203 342 HerAnenvasdaifinszgndunds 3(2-2-5)
Vertebrate Zoology

0203343 &nvinenameder’ bifinszgnaunds 3(2-2-5)
Invertebrate Zoology

0203 344 WiNayMINID WG 3(2-2-6)
Principles of Animal Taxonomy

0203 345 Anenifanlavesder 3(2-2-5)
Animal Embryology

0203 347 §9nen 3(2-2-5)
Malacology

0203 351 HgyrInen 3(2-2-5)
Histology

0203 352 ﬁ@ﬁﬁﬂ@’mﬁwﬁ@mdmﬁ@ﬁa 3(2-2-5)

Economic Animals
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0203 353

0203 441

0203 442

0203 443

0203 444

0203 445

0203 446

0203 447

0203 448

0203 449

0203 450

0203 451

0203 452

0203 453

0203 454

0203 455

Finendo inhfiv

Soil Fauna Biology
M3 IMenvasda’d
Animal Physiology
lademen
Parasitology

In#inen

Ornithology
nendefideegndoua

Mammalogy

Inenderliosnamacdeiauiu

AYAULN

Herpetology

fuwinen

Ichthyology

nenunadtnaude

Zooplanktology

Anensiax 3vio

Endocrinology

Fanmazasdal

Animal Evolution

ARSI YA MTINUR TR

Animal Cell Growth and Culture
a aa

mimuﬂﬂ@am’m

Biological Control

o meniiuiu

Ethnozoology

aa Yo €

Qﬁmﬂmm‘maaa

Use of Laboratory Animals

NAIFTAIRIN M TNEAS

Agricultural Insect Pests

X X
[AARINIANAN

Apiculture

naaigiugensas

0203 371

0203 372

Wugenans09de s
Animal Genetics
WugenanSva Y

Plant Genetics

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

0203374 Wugenam3szeizag 3(2-2-5)
Cytogenetics

0203375 Wugenamstszans 3(3-0-6)
Population Genetics

0203471 wallainmitasdi 3(2-2-5)
Introduction to Biotechnology

0203 472 Wuﬁmrmuﬁuim 3(3-0-6)
Basic Genetic Engineering

0203 474 Wugenam3latana 3(3-0-6)
Molecular Genetics

nRaATkIAINEN

0203 262 GV AnenAanndon 3(3-0-6)
Environmental Biology

0203 361 WARAMARNTINIAFANEN 3(2-2-5)
Field Techniques in Ecology

0203 362 faefinenders 3(2-2-5)
Animal Ecology

0203363 SneAMEumanh 3(2-2-5)
Aquatic Ecology

0203 365 Haeinenthlsl 3(2-2-6)
Forest Ecology

0203366 Tiefineniie 3(2-2-5)
Plant Ecology

0203 367 WfnTadas 3(2-2-5)
Animal Behavior

0203 461 ﬁnﬂ%wmﬁuﬁﬁmﬁw 3(2-2-5)
Wetland Ecology

0203462 pReNTEAMeNEIAMSIMILTENg  3(2-2-5)
Tdmafinefinen
Geo-informatics for Ecology Applications

0203 463 3@MwAIIAEDN 3(3-0-6)
Environmental Pollution

0203464 TiefineBiemeiitosdi 3(3-0-6)
Introduction to Ecological Analysis

0203 465 HFANENLAZNANLAL 3(3-0-6)

KangnsMSANLIS=AUUSYRYIMS UMsFAnu 2566
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0203 348 T¥Anenaalvial 3(2-2-5)
Biology of Silkworm

0203 457 walladmaAeslv 3(2-2-5)
Technology of Silkworm Rearing

0203458 lsenenvaslnauacmaemiaitasielsa  3(2-2-5)
Silkworm Diseases and Detections

0203459 MaLSuLgaviug v 3(2-2-5)
Silkworm Breeding

naxAMUTINE U

0203 381 199nERAnenTInsdn 3(2-2-5)
Introduction to Paleontology

0203383 UTWEAmenednodhs 3(2-2-5)
Introduction to Palaeobotany

0203 385 DI m%@mﬁm‘fmmiw%ﬁuﬁw g 3(2-2-5)
Basic Geology for Palaeontology

0203481 qaUITNE AU 3(2-2-6)
Introduction to Micropalaeontology

0203483 TefinenussndAuinsdin 3(2-2-5)
Introduction to Palaeoecology

naxAT9aEIINen

0203236 NeNgRANTIL 3(2-2-6)
Immunology

0203331 Menwiem 3(2-2-5)
Mycology

0203335 NOVaNELALANNLADASEMURTYINEN  2(2-0-4)
Laws and Microbiological Safety

0203346 qAuvAdinalsnayse 3(2-2-5)
Human Pathogenic Microorganisms

0203 355 8TYIMENGUMIFUIALNAUALH DTN 3(2-2-5)
Microbiology of Sanitation and Public Health

0203360 B FAMENTRIE IS 3(2-2-6)
Microbiology of Traditional Fermented Food

0203 368 AEIMENVDIUNUALNAGTUTIN 3(2-2-5)
Microbiology of Milk and Milk Products

0203400 aFAnENTRIMANTTenhid 3(2-2-6)

Microbiology of Waste Water Treatment

ANNANNALALT AN IATRaTIRgEu 3(2-2-5)

0203 430
Biodiversity and Biology of Local Mushroom

0203433 {aETAMENAOIAREEN 3(2-2-5)
Environmental Microbilogy

0203434 RTVIMENNIMINLGIT 3(2-2-5)
Agricultural Microbiology

0203439 0 2(2-0-4)
Vaccines

naaimUszaumsatindn

0203 394 L@SENANNNIDNABURNN 1(0-2-1)
Student Practicum Preparation

0203495 #naw 2(0-4-2)
Student Practicum

3. naadmauiiadnu+ 10 whefia

0203393 I3ENANNNIDNNBUAMNAFNIM 1(0-2-1)
Co-operative Education Preparation

0199499 dnNadnm 9(0-40-0)
Co-operative Education

s awneifadidenGaullunsaaviarng

A, wNInITFenies taittaend 6 wiefia

an A a a tﬂ‘ a [ '
fansnsmnidonSavlunsinidiasoulundngasehs o
A o b= A ~
gasminendeamasens el maGenlaremedn
wasdarmuaTaLsasanges
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9 1 madn
. - PWIRUIAR
SHeIM Fae " "
Tdsunsaulnd Tsunsaswnadnun

0041 001 MNSINOMNDIERENANNNTDN 2(1-2-3) 2(1-2-3)
Preparatory English

0043 001 MIAATRaNLLIL 2(2-0-4) 2(2-0-4)
Design Thinking

004x xxx Andnmvily S 1w 131 2 2
One General Education Course

0201 102 ATinENEASAMSLANENNEAITINN 1 3(3-0-6) 3(3-0-6)
Mathematics for Biological Science 1

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

0202 193 Ufienmenanied 1 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1

140 0203 110 Fnen 1 3(3-0-6) 3(3-0-6)

Biology 1

0203 191 URUIANT e 1 1(0-3-1) 1(0-3-1)
Biology Laboratory 1

0204 104 fanayagm 3(3-0-6) 3(3-0-6)
Fundamental Physics

0204 194 URTmsRENSyagm 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

UMW AAAFANANTANEN 21 21
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14 1 madae
. L. PR
SUFIL P N N
Tsunsuund Tdsunsaswiadinw

0041 002 mMwAnnEianaTes 2(1-2-3) 2(1-2-3)
Communicative English

0041 022 PnEwaLTInfTRaMILAs e 2(2-0-4) 2(2-0-4)
Digital Literacy and Life for Transformation

004x xxx Amnenwly Swam 3 30 6 6
Three General Education Courses

0201 103 ATAFMEATNNSLANENANERSTINN 2 3(3-0-6) 3(3-0-6)
Mathematics for Biological Science 2

0202 104 NANLAN 2 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2

0202 194 URUEMamaned 2 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2

0203 121 NONMENHS 3(3-0-6) 3(3-0-6)
Botany

0203 193 Uii@mawaneenaas 1(0-3-1) 1(0-3-1)
Botany Laboratory

UNWUILIAAFAMANTANIN 21 21
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14 2 madu
. Ll IR
SUFIT Py R R
Tdsunsaind Tsunsusuadnu

0041 024 lusunsntseenddmsudninamaava 2(2-0-4) 2(2-0-4)
Digital Office Software Application

004x Xxx Amenwvily S 330 6 6
Three General Education Classes

0202 221 CHEE] 3(3-0-6) 3(3-0-6)
Organic Chemistry

0202 291 UTemseitunad 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory

0203 231 TN 3(3-0-6) 3(3-0-6)
Microbiology

0203 141 Havinen 3(3-0-6) 3(3-0-6)
Zoology

0203 194 Ufiiems 1(0-3-1) 1(0-3-1)
doinen
Zoology Laboratory

0203 291 UiAM st inen 1(0-3-1) 1(0-3-1)
Microbiology Laboratory

UNWIURLAAAFAMAMITANIN 20 20
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14 2 madae
. L. WU
SUFIL P R R
Tsunsuund Tdsunsaswiadinm

0041 026 myenzuasnhEHedasaowin 2(2-0-4) 2(2-0-4)
Basic Data Analytics amd Presentation

004x xxx Amndnvhly S 2 30 4 4
Two General Education Courses

0202 241 Fuadl 4(4-0-8) 4(4-0-8)
Biochemistry

0202 296 UtiAnaTund 1(0-3-1) 1(0-3-1)
Biochemistry Laboratory

0203 261 Aefmen 3(3-0-6) 3(3-0-6)
Ecology

0203 271 Wugenans 3(3-0-6) 3(3-0-6)
Genetics

0203 292 Uhiiemsiugensas 1(0-3-1) 1(0-3-1)
Genetics Laboratory

0203 293 UpTieimstineinen 1(0-3-1) 1(0-3-1)
Ecology Laboratory

0203 304 aunanInwdasdin 2(2-0-4) 2(2-0-4)
Introduction to Taxonomy

UNWIURLAAAFAMAM AN 21 21
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14 3 madu
. Ll IR
SUFIT Py R R
Tdsunsaind Tsunsusuadnu

0203 201 T ANeNTITad 3(3-0-6) 3(3-0-6)
Cell Biology

0203 296 IRt Anenverad 1(0-2-1) 1(0-2-1)
Cell Biology Laboratory

0203 302 B 3(3-0-6) 3(3-0-6)
Biostatistics

0202 250 MINANLAMAAREILS1 3(3-0-6) 3(3-0-6)
Quantitative Chemical Analysis

0202 299 fTemsmiieneimaniiFalFanm 1(0-3-1) 1(0-3-1)
Quantitative Chemical Analysis Laboratory

0203 xxx Fruarngmmien 3 3
Electives in Biology

0203 xxx AANemaan - 3
Electives in Biology

0203 203 MESIN DA MILITUNTINNT TN 2(2-0-4) 2(2-0-4)
English for Biological Literature

UNWIURLAAAFAMAMIANIN 16 19
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¥ 3 merlang b
. PWIRKULAR
WL Faan
Tusunssind Tusunsuavfiadnm
0203 303 Fawnms 3(3-0-6) 3(3-0-6)
Evolution
0203 391 welameziinen 3(2-2-6) 3(2-2-5)
Biological Techniques
0203 300 3UTIIN ATILLTI LAENIMMNEN 2(2-0-4) 2(2-0-4)
Inenenaaszanmm
Ethics, Conducts, and Laws in Biological Science
0203 393 WwRtNANANT RN UERNAFNW - 1(0-2-1)
Co-operative Education Preparation
0203 491 NIV 1 1(0-2-1) 1(0-2-1)
Seminar in Biology 1
0203 xxx ranzmwion 3 3
Electives in Biology
0203 204 mi:na”qmmém%umiéamsww%ﬂwm 2(2-0-4) 2(2-0-4)
English for Communication in Biology 'I 45
MuPWIREIAAFEAMANIANIN 14 15
U4 4 madu
. PwaunUEe
SN Fa%mn
Tusunssn Tusunsuasiadnn
0199 499 svnafnm - 9(0-40-0)
Co-operative Education
0203 493 lassnuiifamadinen 1 1(0-2-1) -
Senior Project in Biology 1
0203 492 AuNWIMITINEN 2 1(0-2-1) -
Seminar in Biology 2
0203 xxx Iamenuaen 3 -
Electives in Biology
0203 xxx Iameenuaen 3 -
Electives in Biology
XXXX XXX Blabhylhe 3 -
Free Electives
uwIBINEinasaanMAMIAnK 11 9
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U9 4 madme
. Ll NwUNUILAG
eI #9391 R R
Tdsunsadnd Tsunsaauniadnn

0203 498 TassnuiiRamstinandmsullsunsnaniadinm - 2(0-4-2)
Senior Project in Biology for Co-operative
Education Program

0203 492 FNNITINEN 2 - 1(0-2-1)
Seminar in Biology 2

0203 494 Tossauiifemsdaine 2 2(0-4-2) -
Senior Project in Biology 2

0203 xxx FNArNEAIMAaN 3 3
Electives in Biology

0203 xxx Fanzenwaan 3 3
Electives in Biology

XXKX XXX Fndenia 3 3
Free Electives

XXXX XXX AnAanias - 3
Free Electives

FNTIUMULAANFIANANSAN 11 15
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AasUESILIM

n. wnedmanuily 30 hefie

2%, WNINITNANIY
(Wsunsaun®) 99 Mhefie
(Wsunsaaniiafinu) 105 Aihefiel
1. 7N 25 w6

0201 102 AsaAEASAWSLINANAEASTINW 1 3(3-0-6)
Mathematics for Biological Science 1
ﬁ%mﬁmﬁu@muagmmmﬁaﬂizﬂammwnmu

Srwouaenwl 30 uavammstaiiios ayubUasSus

Toeloidudianmlimedniiussnoudeisidn faadn wn

FlnsiFuauazaamarindudsifien wasihethamatlszend

Twinenenaaszann
Basic algebra and polynomial factorization, char-

acteristic of graph of function, limit and continuity, deriv-
atives and integrals, the function studied in this course
consist of a one variable algebraic function, exponential
function and logarithm function and application in biolog-
ical science

0201 103 AsaAEASAWMSLINNAEASTINW 2 3(3-0-6)
Mathematics for Biological Science 2
aunsxaiing Herdunmodiuls Alauazanee

os uavauiuitasmaaioriu lneiosfufidnm lumeAnil

Uigﬂauﬁﬁﬂﬁﬁﬂiﬁ@ Laﬂ"ﬂwL%%L%%JﬁLLﬁbﬁam%ﬁNéhLLﬂi LS

Fhathsmatszand winenenam3inm
Infinite series, multivariable function, limit and

continuity and partial derivatives of function, the function

studied in this course consist of a one variable algebraic
function, exponential function and logarithm function and
application in biological science

0202 103 %#ANLAH 1 3(3-0-6)
Principles of Chemistry 1
Tnssatonsnon USanmuansédaiug Wuseindl dufd

TINGITMNTN uazunsuddu sugaedl M sasud

2RILRY 178N auﬁﬁﬂaaﬁm'ﬁw NIQ-LUd §13agae

a3 uazmslniaanse-wa

Structure of atoms, stoichiometry, chemical
bonding, properties of representative and transition ele-
ments, chemical equilibrium, gas, solid, liquid, solution,

colligative property, acid-base, buffer solution and titration

0202 104 uaNLAA 2 3(3-0-6)
Principles of Chemistry 2
L?‘ilé]%vlﬁl‘]lﬂﬂ’i’mla‘li’l 0202 103 ué’nmﬁ 1
Prerequisite 0202 103 Principles of

Chemistry 1

ouvmaenEns anunamaas sl ldfiedes
witfanaden Taseeds uasaliloifuzesnaadBuniduay
Huedl

Thermodynamics, kinetics, electrochemistry,
nuclear chemistry, environmental chemistry, functional
group and structural of organic and biochemical compound
0202 193 UfjtiGmsuaniad 1 1(0-3-1)
Principles of Chemistry Laboratory 1

Wanlarasedan : 0203 103 winAl 1 (W50
Beunsaunn)
Prerequisite 0203 103 Principles of

Chemistry 1 (or in concur-
rence)

nsveassTiEanedasiuiiamlumedn 0202103
waniedl 11w ananlaande lutpsfiiems mﬂ%@ﬂmiﬁwgu
qumuadl suifeandiniv manenasivads sugaied
NIA-LUd ﬂ’\‘iﬁ?ﬁﬁ’lﬂﬂWL‘V\l@% LLﬁSmivLVlmW]

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
0202 194 Yfjdimswaniadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2
0202 103 #&NLAK 1
0202 103 Principle of

donlzzasnein
Prerequisite
Chemistry 1
manasasfiganadasiuiiamluedn 0202104
WENLAL 2 10 QUUNAFNERS aaunaenaas 1ad wihiadl ms
NOFEUANTIUNEE
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Experiments designed to concord with 0202104
Principles of Chemistry 2, thermodynamics, kinetics, elec-
trochemical cell and testing of organic substance
0203 110 #33nen 1 3(3-0-6)
Biology 1
suiffvnsielitia MtasrLLAEin oy
WmaImenenams Sseilvadiie raaUaNIMUaRTN Wiy
fans nalnradiiaminig ansmannareeesEeiidie
Tassetouasminfinasiisuadns fneineuasngfinss
Characteristics, classification, science method-
ology of organisms, chemistry of life, cell and metabolism,
genetics, evolution, biodiversity, structure and function of
plants and animals, ecology and behavior
0203 191 Yfjtiimstainen 1 1(0-3-1)
Biology Laboratory 1
doulavasedn
0203 110 #23nen 1 (W3ai5eunsannn)
Prerequisite
0203 110 Biology 1 (or in concurrence)
nvesRsTisanedasiLialmeAn 0203 110
Finen 1

Experiments concurrented with 0203 110 Biology

0203 391 wakaMeZainen 3(2-2-5)
Biological Techniques
donlazasnein
0203 110 F23nen 1 (WsaLFaunsaxn)
Prerequisite
0203 110 Biology 1 (or in concurrence)
mmﬁﬂu,az‘i%miﬁﬁﬁaﬂmﬁ@mﬁm%ﬁmﬁ?’im:n
AWumedine mslfuazquainmndasgansseni mafu
AT nnnMaENN MSPEMNeethsTuaydR S
mIhaarems masndadas meflamanemuwassenn
¥ Anen wenmsTheayns lesesdlaiomsliesims
FYAMEN MINUUNTINANLITA
Techniques and basic methods used in biological

research, use and maintenance of microscope, field sam-

pling and collection of organisms, plant and animal speci-
mens preservation, permanent slide preparation, animal
dissection, technique for sketching and photographing
biological samples, principles and instruments using for
biological analyses, identification of fossils
0204 104 WAndyag 3(3-06)

Fundamental Physics

NaFnERS MasuasAan e ussuasiFLenanS
ga9lva suna lihuazansusivdn gamwarmans uariand
g b

Mechanics, vibrations and waves, sound, light
and optics, fluids, electric and magnetic fields, thermody-
namics, and modern physics
0204 194 YfiGEnsHEnSyag 1(0-3-1)
Fundamental Physics Laboratory

wWoulevassieda : 0204 104 Wandaagmn (w30
SEuWSann)
Prerequisite 0204 104 Fundamental

Physics (or in concur-
rence)
mIneaaisanndasTLiiav3m 0204 104 AFn
NA U
U ol
Experiments associated with 0204 104 Funda-

mental Physics
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2. FuamIein
(llsunssn®) laiaand 74 wiede
(lilsunswaviadinim) laiaand 70 mieda

2.1) ngadrnamEmuliny

(lsunssn®) 56 NLENE
(lisunswaniadinim) 55 e
0202 221 \ABUNE 3(3-0-6)

Organic Chemistry
0202 104 #ANLAK 2
0202 104 Principle of

a A

NE]%VL‘IMN‘J‘IEI'J‘IH

Prerequisite

Chemistry 2

¥ ana a a’ a a A6
Iﬂiﬂﬁﬁﬂ ﬁ{]ﬂi&ﬂlﬂ&l Lmmmaﬂammmﬁﬁawm

| [l o v A o 6 A Aa 6
§1 ©) b1 DRLAL AR aavl,m \1@@% aﬂimmvlﬂmmiuau
6 o 6 A A 6 6 o A
ﬁﬁﬁigﬂamﬂ\lﬂﬂ panagaaLarNues aLmas Lawaﬂism A6
¢ A A ac¢ 4 A v € A ag
vLET@LLﬂEﬂI@m NINDUNTL FINYNNITN L‘JJ%B%W%‘E’HNH?@BW’WEI
Structures, reaction and stereochemistry of or-
ganic compounds e.g., alkane, alkene, alkyne, diene, ben-
zene, aryl, alkyl halide, alcohol, phenol, ether, epoxide, al-

dehyde, ketone, carboxylic acid and their derivatives

0202 241 Faedl 4(4-0-8)
Biochemistry
donlovasneien : 0202 221 wadiundd
Prerequisite 0202 221 Organic Chemistry

ANNRINETRITNAN Laasa aNTTR uasnThfiTes

Falaanashe o loun anslulensm alla Tusdin nsatiaedan
6 a A o 6 A

nlasl Aenfin wazaaslun MsulsgUuaeMsiuaTIen 1
Laana lwseme anadisIay sUUMSeLIANNSELALMI
wisnih mamemaandsnuluiedi®in meszgndlfensima
a Al v 1
Fuadiludnusng 9

Broad overview of biochemistry, structure, prop-
erties and function of biomolecule i.e. carbohydrates, lipids,
nucleic acids, enzymes, hormones, metabolism of biomol-
ecules, interaction and control of the metabolic processes,

applications of biochemistry

KangnsMSANLIS=AUUSYRYIMS UMsFAnu 2566

o

0202 250 MSAATITEIMALATIZILS 3(3-0-6)

Quantitative Chemical Analysis

Waulavaseden : 0202 104 wdniadl 2 uae
0202 194 YfjiGmsuaniadi 2
Prerequisite 0202 104 Principles of

Chemistry 2 and 0202 194

Principles of Chemistry

Laboratory 2

mafiudhethslumstienst madmndayams
06 enagndes enausuelumsAened madiengiids
U3304 191 M3 WMINTAUULNIA-LWE M3 MMIeLuUANAznan
mslnmsauuusIUssnauEetan ms msauuuliiBe3eaen
& meneimeaninsslng ldun saamhlenauasifida
alnlvsalnd wasasswdawnlvealrd] oxmesfinuouzasn
Susuinlya-In) meflamsuenans ww masiin nena In
sl
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 YjiAmsiaiBunds 1(0-3-1)
Organic Chemistry Laboratory
0202 104 wanLA 2
0202 104 Principle of

a o
mu"lmaaiwmm
Prerequisite
Chemistry 2
nIneaassanadasTdiam medn 0202 221
Aa A 6

LONDUNTIE

Experiments concurrented with 0202 221 Organ-

ic Chemistry

UKINENagUMIASAY
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0202 296 YfjtiinsTaad 1(0-3-1)

Biochemistry Laboratory

Wouluwassiedm : 0202 241 Faadl WiaiTuw
WiaNM)
Prerequisite 0202 241 Biochemistry (or

in concurrence)
UiTenafentumediesns o maduad Weldlu
s lese AR laanash ) i
emadhlaintued
Laboratory involving techniques for analysis of
structures and properties of biomolecules to foster under-

standing concepts given in biochemistry

0202 299 YfiAmsmsTianzimuefidafnm  1(0-3-1)

Quantitative Chemical Analysis Laboratory

Gonluzasnein : 0202250 memesimaed]
WBadanme (M3aisuunsan
fiw)

Prerequisite 0202 250 Quantitative

Chemical Analysis (or in
concurrence)
nmesedisenadasiuiiemumedn 0202 250
mAemzimaedidalsinm
Experimental concurrented with 0202 250 Quan-
titative Chemical Analysis
0203 121 WRNEEFRS 3(3-0-6)
Botany
anadifosduietumad aide Tasesta
fAvineuazmsmugumelu msduiug madulauazms
1930 MINLUNLALANNAA NV TS Aaefinen na
I laelemivasite
Fundamental of cell, tissue, structure and plant
physiology; reproduction, growth and development; classi-
fication and diversity, evolution; ecology, economic uses of

plant

0203 141 Ha33nen 3(3-0-6)
Zoology
Tassssuussmifivossaduaniiodedns svuu

0¥ty S ImenuarmsmugNMe i’ eRUiug madiule

WarMIaTY AT ANamaINAIEaIER S LazMTIA

duun dneinnuasngfinsuded
Structure and function of animal cells and tissues,

organ systems, physiology and regulation in animals, re-
production, growth and development, evolution, animal
diversity and classification, ecology and animal behavior

0203 193 YfiAnmswynuensns 1(0-3-1)

Botany Laboratory

Wawlovasmedn : 0203 121 wgnANEas (W3a
iSeunSani)
Prerequisite 0203 121 Botany (or in

concurrence)
maneaesTidanedasLiam AN 0203 121
WoneeNENS
Experiments concurrented with 0203 121 Botany
0203 194 UftiansdaaInen 1(0-3-1)
Zoology Laboratory

Wouluwassiedn : 0203 141 &nddnen WEaden
WiaNM)
Prerequisite 0203 141 Zoology (or in

concurrence)

manerasiiranadastuiiavnlumein 0203 141
Forimen

Experiments concurrented with 0203 141 Zoology
0203 201 #23NeNVaLHS 3(3-0-6)
Cell Biology
0203 110 #23nen 1
0203 110 Biology 1
Tosseauazannlsenauaaaimad whiuasanmme

a a
wau‘lwammm
Prerequisite
o @ 6 A A A a
mﬂwawﬁaamﬂwmmﬂam LLﬁB%LLﬂiIaW ﬂﬂﬂﬁMLaBﬂﬁ‘lﬂ

fReaumelwgad manansstussrnsiedusuay oas
wnimadmeliaad aviameafiafidnwifirasd
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Structures and component of cell, functions and
major features of prokaryotic cells and eukaryotic cells, cell
activities and metabolic pathway in molecular level, inter-

action of nucleus and organelles, techniques in cell study

0203 203 MINBINGTMFUITTANTSNMITIINLT 2(2-0-4)
English for Biological Literature
gmmma@mﬂ%mmé’aﬂqﬂmﬁmﬂﬁmm

Finen 1u e il unaneATy uneanasresent uay

gonan hennsalfiRdasiumssdesssdassmnssams

Fanen maswsulanmu madausgama mavEndems

ARADNNANUNNITIN
Patterns in using English in biological literature

such as textbooks, books, research articles, review articles,

and multimedia, grammars relating to creating biological
literature, reading for contents, summary writing, and

avoiding plagiarisms

0203 204 MEBINGETMFUNMSTITSMTIINeT  2(2-0-4)

English for Communication in Biology

owlovasmedn : 0203 203 Mdengus Uty
15904N55NN19E2ANeN
Prerequisite 0203 203 English for Bio-

logical Literature

Thenseluasmafiafiisdosiunisdeasma
Fomen uginshng o) g mm@hﬁmﬁﬁm AR NGHES
WaEMILIEENITMS Mavhisuadoya NN Nathiaus
Feluamas wasmahiasathnidan

Grammars and techniques relating to different
forms of communication in biology such as public speaking,
seminar and academic conference attending, presenting
data from diagrams, poster and oral presentations
0203 231 9a%2Anen 3(3-0-6)

Microbiology

MITAUUN FUgIUINen Fnuaemsiasyidula
e Tugnaan ey uasRunadon M
Halan nemuguiauuefide s dem Tnslndh awme
wassTLLNAANTULRITIMY

Identification, morphology, growth, physiology,
genetics, interrelation with human and environment of
microorganisms, pathogenesis, bacterial, viral, fungal,
protozoan and algal control as well as immunology
0203 261 Haefanen 3(3-0-6)

Ecology

At ReiTin uasemadsiusaemhg
fofamuatliiEe mawAsuaminmensrnadedli@in
TusiasiduiuosuLEin vouiueeanmIM RN
Jedudhnu Anefinenssdudavanns fneinenssfugaan uay
Anefnensydussuniing winnsmeineinaunash uas
Aaenemafinasy mimé"s_lu,u,ﬁmﬁquﬁmmmazmi
L33 uaeaaAanden

Interrelation among biotic environment and be-
tween biotic and abiotic environment in Biosystem hierar-
chy. Theories and concepts in organismal ecology. popu-
lation ecology, community ecology, and ecosystem ecology.
Concepts of aquatic ecology and behavioral ecology. Climate
changes and mitigations, and pollutions
0203 271 Wugendas 3(3-0-6)

Genetics

WupeNaaI0aNan MynNiiugUse 3R Ypins
saaad mautuuulundauaclalada mefuiufuunede
LWt mmﬁ@ﬁﬂ@?maﬂﬂﬂﬂm mwwmmﬁmmﬁuhﬁwmm
lassadadlun mamhavaedayaiugnass ugenaaiszsy
lana Samdu msmugumavhemeasi wasiugiensss

Mendelian genetics, pedigree analysis, cell cycle,
mitosis and meiosis, sexual reproduction, chromosome
abnormality, gene frequency in population, genome struc-
ture, genetic inheritance, molecular genetics, mutation,
regulation of gene expression, and genetic engineering
0203 291 fjiifin199adaInen 1(0-3-1)
Microbiology Laboratory

Woulevassiedan : 0203 231 9TAnen (wae
Beuwsann)
Prerequisite 0203 231 Microbiology (or

in concurrence)
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m3luarinnndasqanssesl weadledsania ms
¥ vE o £ ¢ o a -
wenidie Mavh Wizt Sgyiduaymatius g Qaund
1;‘ v v a a a a A 6" 1%
Tudsuedan msdosiuuedise qdundsluaoninaisla
ownsiapae thismmamnwidenasonisiasnesqduriad
a’ a A6 a a v a A a
WunUaAENRsAuEE memuaNqAwadlas Syl anmiadl
ad 6 @ A a 6 a A6
wavaNIUTms iaailinRanT AN IRTIVIATIERAYaE
arin
lwh

Use and maintenance of microscope, aseptic
techniques, isolation, purification and enumeration of mi-
croorganisms, 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

awva @ 6

0203 292 UHUAMTWUEENEAS 1(0-3-1)

Genetics Laboratory

Wouluwassied : 0203 271 ﬁuqmaﬁ% (W52
Seuwsannu)
Prerequisite 0203 271 Genetics (or in

concurrence)
nmesasfisanedasiuiiamlumedn 0203 271
Wugena®s
Experiments concurrented with 0203 271
Genetics
0203 293 Ufjdiimeitiaeanen 1(0-3-1)
Ecology Laboratory

wWonluwassiedan : 0203 261 Rwddinen (wie
Seuwsannu)
Prerequisite 0203 261 Ecology (or in

concurrence)
mMaRnianemefineinenmesmnsiazias
LIRS mediedbmesmadazin meia dasamatinefinen
yEnUaTARMsANsTULAnAuash wasmsAnsngdns
Saf matensidoys Faflmetineinguasunmuing
fnefinendnemsldldsunsueesiiaaiuasnaladfavia ms

Uszgnd uanMIITumainenenams UM suNTeanuLLY
mMavAsemeLan

Field practical and laboratory practices in ecolo-
gy, techniques in ecological census and survey and mea-
surement ecological parameters, concepts and methods for
the study of aquatic ecosystems and animal behaviors,
ecological parameters, indices analysis, and digital mapping
for ecology using computer and digital technology, appli-
cation of research methodology for designing and planning
mini project’s topics
0203 296 UfiAmsTainenvasizas 1(0-2-1)
Cell Biology Laboratory

Wouluwessed® : 0203 201 Fdnevesdas
(WSaiSaunsannn)
Prerequisite 0203 201 Cell Biology (or

in concurrence)

maneaasiisanndastiavlsaeAm 0208 201
TN TaR

Experiments concurrented with 0203 201 Cell
Biology
0203 300 33LHIIN AFTLIUTIO LATNGUANE 2(2-0-4)

MaInenmansiann

Ethics, Conducts, and Laws in Biological Science

AsEadafmMAnNms MmIAnALIMIinaonNa
NUMANMT ABUTIINUALATTENLITUMTINENNEFSTIN
ngwmwﬁ"Lﬁ'aﬁa@ﬁumﬂ%ﬁ@iﬁaﬂmmﬁwmma@w% My
WAEMINGENIAY §aS TNANMLTIN UALSWENNIBTINDR
R L ek PNV N iR

Academic honesty, avoidance of plagiarism,
scientific ethics and conducts, laws of using animals in
sciences, collection and trade of animals, plants, fossils, and

natural resource samples, biological and laboratory safety
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0203 302 Fasid 3(3-0-6)
Biostatistics
LLM@@%@M‘H@@ﬂﬂ%ﬁﬁﬁL%ammm LayanFLT

DA INEN MAURNUASULLILING Magaishaths

miﬁizmmmmﬁmﬁauam@gwu@hmﬁmaqmsﬁmm me

Anneideypiunnlsson mdenziaduiusuazms

RGN LN I R T
Basic concepts of using descriptive and inferen-

tial statistics for researches in biological sciences, normal

distribution, sampling, estimations and hypothesis testing
for population means, categorical data analyses, correlation

and simple linear regression and data presentation

0203 303 FRWING 3(3-0-6)
Evolution
dowlezasnein : 0203 110 a3ven 1
Prerequisite 0203 110 Biology 1

AR RN resRedidin navuaums
Fannnedieditin thivfine e Sennms el
uazmadadanlaussTNm@ ugeansUszrng mafieded
Fiowialnal nrsgaiug wazenamannvany duldiiamms
AIANMIn eI Tannmasyeu
NAMA

Concepts of biological evolution, process of bio-
logical evolution, factors affecting evolution,variation and
natural selection, population genetics, speciation, extinction
and diversity, evolutionary tree, coevolution and macroevo-
lution
0203 304 ausAATAIRsHY 2(2-0-4)

Introduction to Taxonomy

VDML AE TN MadasrLLedEdiEie
oanifuszuuee o laednwoemednigiine d3sinen fiug
fnems Iefinen waSannns Usriiiiennms wiasdiolu
ﬂ'ﬁﬁﬂ‘i&ﬂﬂﬁﬁ@iiﬁﬂﬂ ﬂ'ﬁéﬁ%aéﬂﬁ%ﬁ@] MINTIRFY ﬂ'ﬁﬂ%’]ﬂ
wasmalSaUAnm shuRedFiaivulussnelne

Fundamental classification and systematics of
organisms, morphology, physiology, genetics, ecology and
evolution, phylogeny, method to classification, nomencla-
ture, examination, construction and uses of taxonomic key,
emphasis on organisms in Thailand

B

0203 491 FUNWIMITIINEN 1 1(0-2-1)

Seminar in Biology

Ansudendtms madua M IdemeEyinen lusesiy
Y363 MaRUABETELNELULENS ) wazmathiauailn
ﬂ']‘lfﬂ\l‘ﬂél

Orientation of seminar course to students, em-
phasizing on searching for and presentation in Thai on
research topics and articles in biology
0203 492 FNNWIMITIINEN 2 1(0-2-1)

Seminar in Biology 2

Wauluwassiedn 0203 491dunwImeTainen
A a v [
1 (M32LYUNIINNY)
Prerequisite 0203 491 Seminar in Biol-

ogy (or in concurrence)

Ansuden3tms madua M IdameEyinen lusesy
VInnes MIUABETRIMELLLGNS o wazmarhiauaiiin
MWBIN

Orientation of seminar course to students,
emphasizing on searching for and presentation in English
on research topics and articles in biology
0203 493 lassauiidamsdainet 1 1(0-2-1)
Senior Project in Biology 1
donlazasnein #iandngasinerdans
Tdia #19139132%080
Talsunsudn uas 0203 491
Funwinredaingr (w50
iSeunSaniv)
Prerequisite Student in Bachelor of
Science (Biology) Regular
Program and 0203 491
Seminar in Biology (or in
concurrence)

TuUATITUUAE NI NIUNUMTNARES MIAUAN
W faenzdays msﬁmﬁuwmﬁ:mmaﬁa;ﬂa MILEUD
Imamw%mm%ﬁmﬁmﬁuﬂz:ym@m & MSTVINEN

Research methodology and experimental designs,
searching, collecting, synthesizing and referencing data,

presentation of research proposal in biology
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0203 494 lassaruitdamedaingt 2

-
2(0-4-2)
Senior Project in Biology 2
donlazasnein #ianangasingrdans
Tadia §19139132%080
Tusunsaind uae 0203 493
Tasseuiifamsdaine 1
(M0IFaUNTaNW)
Prerequisite Student in Bachelor of
Science (Biology) Regular
Program and 0203 493
Senior Project in Biology
1 (or in concurrence)
mﬁﬁaLmzl,ﬁuawamﬁﬁmﬁmﬁuﬁmm@m 9
Fnen

Research and presentation of research project in

biology

0203 498 lassnuiidameddnendmdulusunsy  2(0-4-2)

sufadn

Senior Project in Biology for Co-operative

Education Program

donlavasnein #ianangasingrmaas
Tadia d§1213781323n81
Tdsunsuawiadni was
0203 491 FunwimeZainen
(MRiFuUNIaNW)
Prerequisite Student in Bachelor of
Science (Biology) Co-oper-
ative Education Program
and 0203 491 Seminar in
Biology (or in concurrence)

39 DA ITUUATMSTNUHBNTNAGEY NMITAYN
whlassdaiamalassridde madua suma aensidoys
mié”nﬁuma'aﬁmnwﬁasja M e AT
Aoty &) meEvinen

Research methodology and experimental designs,
research proposal preparation, searching, collecting, syn-

thesizing and referencing data, research and presentation

in biology

22 FManizamian
(Wsunsan®) lsitfoendy 18 wihefin
(Wsunssamadnu) laitfoend 15 ihefin
naq'u%‘mﬁ'ﬁﬂmﬁ"'ﬂﬂ
0203 205 FnenendnssssATARET NI 3(2-2-5)
Natural Science for Recreation
s ldemadmaensaaniinen as ol
naUTTINIETINEN BendRanndossouin redudammuas
M dgnissiindusssum fuaymaauindAunndon
Apply knowledge of natural science to produce
recreational activists, develop recreational activities from
both biological and physical environments, learn to nature
awareness and conserve the environment

s a

0203 206 InenenaasnugReygnfiasiudam

Y

3(2-2-5)
WNauianssu

Science and Local Wisdom in the Northeast for

Innovation

ﬂl a a a A

L\SQ%VL‘IJ‘DN%‘\EITH‘] 0203 110 2971&1 1 (W92
Suunwsannin

Prerequisite 0203 110 Biology 1 (or in

concurrence)

A

mmmﬂmaﬁwmmaw%ﬁ’ugmﬂmmﬁmﬁ'u
ﬂsmmmgﬁﬁaﬂ;mwﬁmﬁuﬁmu ANNTINE hazseinnYag
WIANTIN uﬁmmimﬁﬁﬁiﬂmmﬂwﬁdmﬁ:@ﬁa WIANTINAM
Qﬁﬁagmwﬁaaﬁuﬁmu L‘%miuaﬂﬁmuﬁLﬁ'mﬁugﬂﬁzymﬁaa
ey

Definition of science and local wisdom, type of
local wisdom in the Northeast, definition and type of inno-
vation, innovation as economic benefits, innovation from

local wisdom in the Northeast, learning of local wisdom

from local community in the Northeast
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0203 306 F3INeVRINIEIASY 3(2-2-5)
Developmental Biology
0203 110 #23nen 1

0203 110 Biology 1

onlarasnein

Prerequisite

NTLUIUNITUALNA INTDINITATUA1UTIN TN
mefime uasdATImenn s yeLTesEdi@in mabans
madiule MmIuLsEmMnIaTad waymsiaSyasetigen o
Yasiuardad

Processes and mechanisms of biological devel-
opment, anatomy and physiological development of organ-
isms, fertilization, growth, cell differentiation, and organ
development in plants and animals
0203 307 &35ANENYBILAS 3(2-2-5)
Cell Physiology
0203 110 F23nen 1
0203 110 Biology 1
whTnamad unadesamad mssuasseh

& a
Lﬂﬂ%‘l‘ll‘llﬂ\ﬁ'l ek

Prerequisite

o wasTlownfing sstluanamnalnnjuasiunuadta
M3UAALUaRTN MadaaTziceuss mamela med
&1 NMIReLELRIFaRd LasmIvRdTeTas

Cell functions, environment of cells, membrane
transport, thermodynamics, macromolecules and metabo-
lisms, control of metabolism, photosynthesis, respiration,

excretion, response to stimulus, contractibility of cells

0203 308 mwwmnﬂmﬂmefﬁqmwLLa:msaﬁnﬁ 3(3-0-6)
Biodiversity and Conservation

0203 261 $kLaAanen

0203 261 Ecology

donlazasnein
Prerequisite
HENMIUATLI AR AN T2 T
ANNEFRY Wl FOTUATNBIANEEINMEEIN T
sestlanuasiosfiv Hadtuananseny Tsomsu Aesuag
ﬂqus’?mmﬂ@iamimﬁ'auuﬁawaammwmﬂwmmm%’amw
ulene YN ﬂgmnaLLasz’mwﬁ'Lﬁ"m“ﬁaqﬁumiﬁmmm
LAZNSAAMNATINEDL MIIANTANNANINANILNNTINN
Faseuwmd s uasseiuTasiulusumelne
Concept and theories of biodiversity. The impor-

tance, trends and status of global and local biodiversity.

Factors and impacts including climate change on changes

B

in biodiversity. Policies, conventions, protocols, laws, and
management strategies for the conservation and monitoring
of biodiversity at international, national, and local levels in

Thailand

0203 404 Fapfienans 3(3-0-6)
Biogeography
Gonlyzasneie : 0203 110 §23nen 1
Prerequisite 0203 110 Biology 1

maunsnsznemanfiaaaTasiedfialuafaua:
ifaqiiu Sadefiri WAnguUkuumansnzzay Tediud s
LLasﬂﬁLﬂSauuﬂaaamwgﬁmmﬂ MIAATTRNMT M3
038l wasmagayWug SniwazesnyedAddeniauns
neAnRsREiFin gt mmsndeadmen e’
e ¥emauasm T nuHumIay YR

Geographical distribution of past 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 I&JiuﬂiuﬂauﬁqLmaéwﬁlamsﬂszsgnﬁ 3(2-2-5)
U nusumsisamedainen

Computer Applications for Biological Researches

Wanloaasedan @ 0203 302 Frade (Waidew
WRaNW)
Prerequisite 0203 302 Biostatistics (or

in concurrence)

Mﬁﬂmiﬁmuﬁ@waﬂﬂmmmamﬂamaim
miﬂszqﬂ?ﬂﬁﬂmm’iﬁﬂmﬁﬁwm‘ﬁlﬁwﬁm T NIET NN
soulayl madamagedayalaelisunsusmumaisinms ms
T TR R SR St mahieuadaya M3
Aeneidagameadia uaznIsensmsienanssisbauas
LIITIRNIN

Principles and basic concepts for computer pro-
gramming and applications in biological researches, online
documents, data set management in spreadsheets, media
production for presentations on biology, data presentation,
data analyses using statistical methods, and reference and

bibliographic management packages
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0203 406 FaErsHWNAMENS 3(2-2-5)
Bioinformatics
donlyzasnein : 0203 110 F93nen 1
Prerequisite 0203 110 Biology 1

LmzﬁnLﬁaqé’mﬁmﬁumwﬁLLazmiﬂﬁﬁ@maﬁq
anssmeenams waciinenmaiwm s iaudoyamain
lana memziadurasnlasluana Fuduuazmaia
SraLRuuifiuy) mItsenaumna e Ufdniussennalysdiu-
TUsfuuasiaIathy eadaiusmeliasnms laseassllsdiv
uazmavivng mshaasnainasluianauazusdandn mada
BusgUuuumsuansaanzasiiu uazanudaiuivaddluns
siulassethauasmihfivachsiiu

An introduction to the theory and practice of
bioinformatics and computational biology, includes molec-
ular biology databases, sequence analysis of macromole-
cules (search, and alignment), sequence assembly, pro-
tein-protein interaction and network, phylogenetics, protein
structure and prediction, molecular dynamics and docking,
gene expression arrays, genomic and proteomic
0203 407 RinenFamwidiosdu 3(3-0-6)
Introduction to Biotoxicology
0203 110 #23nen 1
0203 110 Biology 1
WAALAEENMIANAYMINIMEN T sy

& a
b9 B%VL‘II“J.IEQ‘J'] ek

Prerequisite

funmiaouadasisssssie mamesauanais
anudufiuasnalnmafefmiod maUssiinemudes
WA UAYNANTENLYIEN TR S TINTI A UAYIZILT AN

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 lulasinadia 3(2-2:5)

Microtechniques

wailalumsieseniethafio Flumsdnmosd
danovmsasaduauitoiadrundasamsses

Practical laboratory techniques in preparing cells

and tissues for microscopic studies

0203 409 MSHANFITAAMTIINE 3(2-2-5)

Biology Documentary Production

AMNVANY ANNENTY LNUMIDIENTAR LTeny
TassetauarasdiLisnotTasensni Nuasn s RDE RN
wheaflo N TIHAASEAR MIAFUNW NssLMMIHARENIAR
AnUfTRMInEaEsn@mMaEinen

Meaning, influence, role of documentary, type,
structure and composition of the documentary, image and
visual communication, documentary production tool, image
editing, documentary production process, practice in the

production of biology documentary

fAmeadenieuifuambhefennmangastinausssesau
%ﬁ@%ﬂ@mﬁmﬁu/mﬁmﬁvlé’mmim e Aasnld
Twsnefmamzdmden nasiniinehlulE Tnefinust
Glath
1) fhndngemousaesuiiinmeseunidugamsin
ausuLagiifndashunammInagay
2) vingarovsIstramzdaadundngastiieadatiy
AnenenamsyReinenenaaLaynd uasEamIium e
éum&flwﬁanswmmﬁﬁﬁ@ﬁﬂmag’élma”ﬂ@m INeNENENT
Toudian Tinen
3) Hiwdasmifiumaraieudesmbefomdaurangss
o1uszavan meolumenmsdnmndaly uasdasiuenadiv
FOUNNAMLNITHMINSUAATOLNANGHS dasifiunmda
NeATLRsTLLR NN EUliTLARe Inedmatsudiung
MIFnNWILLL S/U
4) mafeufemieAn seenansiineyss 15 9l Aa
1 mieda luneAnaoluit
0203 388 WaTaNkewMeTIinen 1 1(1-0-2)
Special Topics in Biology 1
miL%W@Uimwﬁﬂgmiﬂﬂanmizyzé{zmmamﬂu/
a@ﬁﬂiﬁwmmgm meldiadameinemansvie
Anenenamslazne wingaan 1
Attending a short-term training course under
science or applied science topics from a standard institution

/ organization, 1* program

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



0203 389 WdaNiFuN19EIINe 2 1(1-0-2)
Special Topics in Biology 2
mwﬁwamwﬁ”ﬂgmﬂﬂammwz%mmﬂmﬁw

aaﬁﬂim@?mmgm maldadanaineenaas vse

Anenenamstazens wdngash 2
Attending a short-term training course under

science or applied science topics from a standard institution

/ organization, 2n program

0203 488 WdaNFuN19EINe 3 1(1-0-2)
Special Topics in Biology 3
mwﬁwamwﬁ”ﬂgmﬁﬂammwz%mmﬂmﬁw

aaﬁﬂimﬁmmgm maldadameineiemaainie

Anenenamstaens wdngash 3
Attending a short-term training course under

science or applied science topics from a standard institution

/ organization, 31 program

0203 489 YdaNeuN19TIINen 4 1(1-0-2)
Special Topics in Biology 4
ﬂm‘ﬁ’wammﬁﬂgmﬂﬂammwsfgmmﬂmﬁw

aaﬁﬂimﬁmmjm maldvidamainenmansvie

Anenenawsaznd wingash 4
Attending a short-term training course under

science or applied science topics from a standard institution

/ organization, 4* program

naaITWgNLENEnS
0203 311 F3nenvasielSiasa 3(2-2-5)

Biology of Cryptogams

owlovasmedn : 0203 121 wgnuenaas (W3e
Geuniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

o

Fugwiner matwun 193nstia msiuiug
Hnen Aneinen wagiTamnmazesiylfnde fmsfnm
wansed

Morphology, classification, life cycles, reproduc-
tion, physiology, ecology and evolution of cryptogamic

plants, field trip available

B

o

0203 312 MeAmaMaasIaINY 3(2-2-5)

Plant Anatomy

Gowlovasmedn : 0203 121 wgnwenaas (W3e
Bauniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

o 2 A ¢ X A

ANWULLLAENRINNVDITNN ICUULUDLED I@HL@MTZ
Jasinen nEautaitiauarmaaTyresTn S lu aen
HA WasEn AnmasemeAmaenaa i i lumsdusnivg madla
A 2 ~ ¢ A
ﬂ%ﬁlumiﬂﬂmmmm@mﬁ@ma@wqf

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 ana-
tomical features, techniques in plant anatomical studies
0203 313 Fug1uinenzasiy 3(2-2-5)
Plant Morphology

Gowlovasmed : 0203 121 wgnwenaas (W3e
Geuniantin)
Prerequisite 0203 121 Botany (or in

concurrence)

dnwouzmenon Ip3nsTin msAuiug m3suun
MWawnna dneine mefinmaiudhage anadyms
wisngiiazasiislsifiviadfeauaslviosdes

Plant form, life cycle, reproduction, classification,
evolution, ecology, plant collecting technique, economic
importance of non-vascular and vascular plants
0203 315 auNsNINUNY 3(2-2:5)

Plant Taxonomy

Wawluzasmedi : 0203 121 wgnuenaas (W3a
Beunsantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

Ms¥uun Maesie mﬁw%aﬁmmzﬁmgm%wm
T0INTNDN ANWULA ST TOIRTADIIAES 7| MINTEAEUY
Fannman@ig anuedymaesegia mefialuneiy
uazsnméoehawssaulsl

Classification, nomenclature, identification and

morphology of flowering plants, characteristics of common
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families of flowering plants, distribution, phylogeny and
economic importance, techniques for plant collection and

preservation

0203 316 NENF@ MY 3(2-2-5)
Phycology
donluzasnein : 0203 110 F93nen 1
Prerequisite 0203 110 Biology 1

AUgWINE MITANUBINNIANY ATRWINST
faefinen &ivInen enmenruuaznsUszynd e
ifasﬂ,ﬂﬁﬂm@ﬁmmum@ﬂmmLmﬂuﬁamﬁﬁ@miﬁLﬁ'mfﬁa@ﬁu
FWNLAsNAITRauRY W wallamaiushagns mavh
el S uasn AR ERaza e

Morphology, taxonomy, evolution, ecology, phys-
iology, and importance and applications of algae and
phytoplankton, field and laboratory techniques for algae and
phytoplankton including sampling, purification, and algal
culturing
Fewmmang

0203 318 3(2-2-5)

Plant Evolution

Gowlovasmedn : 0203 121 wgnwenaas (W3e
Bauniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

Fawmmaraalasanauazaazaasiy uwliia
TS anmIvasiengueng o) ATmwimsTan enNdaius
sorhafisuasiverdy

Evolution of plant structure and organ, evolution-
ary trends in various groups of plant, phylogeny, coevolution,
relationships between plant and habitats
0203 321 udnnsuSurlseiugiy 3(2-2-5)

Principles of Plant Breeding

owlovasmed : 0203 121 wgnwenaas (W3a
Geuniantin)
Prerequisite 0203 121 Botany (or in

concurrence)
UsifuazamuadgaasmsuSulgeiugis ms
Usvgnd [ dmaiugenamiiansdsunqeiugits wanis

ms wazmefialumsySulqeiugie maluladfanmavsy
msUSudgeiugie mssenaiuguazmaiuSnmiug ms
Wuqoingimeagialusemelne

History and importance of plant breeding, appli-
cations of genetic principles by means of plant breeding
procedures, techniques and methods of plant breeding,
biotechnology for plant breeding propagation and conser-
vation, improvement of Thai economic plants
0203 322 Fa3nenvasniae sl 3(2-2-5)
Orchid Biology

Gowlovasmed : 0203 121 wgnwenaas (W3e
ISEuNSanTiw)
Prerequisite 0203 121 Botany (or in

concurrence)

Tomortna msshunin o] sBnenuasmaLSiqs
siuinaelf madie mszeneiug mavnsdes Goriols uay
naenuaNengie

Structure, classification, habitat, physiology and
breeding of orchids, techniques of orchid’s propagation and
culture, pathogen and pest management
0203 323 JNaENEAS 3(2-2-5)

Weed Science

owlovasmed : 0203 121 wgnwenaas (W3e
Gauniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

MINUUN Fenen wazmdn lwmaenugu i
Toentufigmanid uasneangravasenUnu oy uasen
Urudngis Tasermataensiurasesadidngm

Classification, ecology of weeds, principle of weed
control with emphasis on property and action of herbicides

and pesticides including safety of using substances
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0203 324 WANILANWUFI 3(2-2'5)

Basic Phytochemistry

owlovasmedn : 0203 121 wgnwenaas (W3e
Geuniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

ﬁugmmﬂwqm&mﬁ stznaulguniiuazyfeni
naweha 7 IuftafitqmaiEmadanm 1dun uoamaned m
a3fueue Auadn iudu wmeflamsuanasnnite MInsa
sauansvddmannneefidosd qrmedamniiaény
NN

Basic phytochemistry, primary and secondary
metabolites in plants such as alkaloids, terpenoids and
phenolics, isolation techniques, phytochemical screening
and biological activities
0203 325 #sInenuazinauladvdamsfiuden  3(3-0-6)
Yo%
Postharvest Physiology and Technology of
Horticultural Crops

Wawlozassed : 0203 121 wgnwANEas (W3a
Seunsanti)
Prerequisite 0203 121 Botany (or in

concurrence)
A o a 13

maRuuulamssugwineiarasalsznaum

A a o (3 dl (% dl 1 4

mﬂuwawwawmﬂmﬂumm ﬁaaammaml,azmﬂwmﬂ%

Aansgiierasndans unumeesses luuilelums

c!l A A 1 v

WagULYaInmeaIsinen ﬂﬁi’NIiElLLaZﬂﬁéjﬂ?JaQNﬁvL&l

walulafuaznmslunefififioann g furasnanns
NI

Changes in morphology and chemical compo-

nents of postharvest products, external and internal factors

causing losses of products, roles of plant hormones in

physiological changes, senescence and fruit ripening,

technology and practical guidelines for the reduction of

postharvest product loss

) <

0203 411 #35INenvasNg 3(2-2-5)

Plant Physiology

Wawluzasmedi : 0203 121 wgnwANEas (Vda
Seunsanti)
Prerequisite 0203 121 Botany (or in

concurrence)

nénmavllrasnsruumanaiTinenaasiie
s RY fu th meensTesfiTuasiime
FHIIMNTITINE NI LiuvUaATNasRT F3IMenmeldiuse
nadi sandugf madulaussiannaasie wavaInaug
maasadule

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

a X

0203 412 Lﬁ%’JYIEI']W%g']% 3(2-2-5)
Basic Palynology

Wawlozasmed : 0203 121 wgnwANEas (W3a
Seunsanti)
Prerequisite 0203 121 Botany (or in

concurrence)

Fouiine maaSyiamnaceacIacaUas N1
WEUNET NMIIDNTDIALADIATYLATMTUNFUD ANwerad
avansisnyisesteslufangaeh o madeduunanavaes
o lddnuniransavonssn Wannms fneinuasady
%uﬁma@smﬂimmazaamm NuazaadIyiiagiv

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
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0203 413 nenlaiaud 3(2-2-5)
Lichenology
donlavasnein : 0203121 WENEENERS (W30
IFUUNIaNNY)
Prerequisite 0203 121 Botany (or in

concurrence)

ounsaioms Sougiinen uasilnefinewaslaend
maszyfinvaslainnd
vLﬂL@%ﬁgﬁl‘]JﬂﬁLﬁﬁlH%LLﬁad“ﬂNﬁﬂnzmmﬂ LW@ﬁ'ﬂmiLﬁU ma
Tisglamiannlaeudiduems masfassnnlaediduen
vives uavdton Amsdnumenanud

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 avail-
able
0203 414 masiulanazmsiaTazasiy 3(2-2-5)
Plant Growth and Development

Wawlozasmedi : 0203 121 wgnwAEas (W3a
iSeunSanti)
Prerequisite 0203 121 Botany (or in

concurrence)

ATELUMINIARSGLLe Thfefifedeuacans
AILANMIATLY SrEwATR YRR RaALA OB B I
mm%zymﬁ'ymmm nsvhousiussrhaaduasiado
mm’%zyﬁwmﬁaélﬁgﬁﬂgﬂim uazna indéy lumsanuew
soslanuazansmugunsasydulavasie Snwaemaad
Al

Processes of plant growth, factors and plant
growth regulators, environmental influences and plant re-
sponses to environment, differentiation, interactions be-
tween cells and tissues, morphogenesis and important
control mechanism, plant hormones and plant growth

regulators, chemical properties, mechanisms of action

0203 416 W1 3(2-2-5)

Aquatic Plants

Wawlazasmedn : 0203 121 wgnuenaas (W3a
Seunsantiv)
Prerequisite 0203 121 Botany (or in

concurrence)

aunsaiTM Aeinen MaRuAug msnszaeiug
uazeNNEFMaesEgiia mafiuuasSnméhedhonssailsl
ﬁﬂuﬂizm ﬂvL‘VI EII@ ] mwwz‘ﬂ‘maﬂ

Taxonomy, ecology, reproduction, distribution
and economic significance, collection and preservation of
aquatic plants in Thailand especially on flowering plants
0203 421 FaInenvasldisedunaznaingan 3(2-2-5)

Biology of Ornamental Plants and Gardening

Gawlovasmedn : 0203 121 wgnwANEas (W3a
iSeunSanmi)
Prerequisite 0203 121 Botany (or in

concurrence)

SnwaemMInnnIensns MInsyateing myveny
i masAuazmasams sy mslslemifomenan
wazaneluanens mmmzﬁ”ﬂwngﬂmeﬁﬁamiﬁmﬁﬁlﬁ
daedfungaehe o) ussmadamsBawnzdndindu

Botanical characteristics, distribution, propaga-
tion, physiology, Production and management of ornamen-
tal plants, utilization in both outdoor and indoor, gardens
and general characteristics, laboratory works on various

ornamental plants, fundamental management in nurseries

0203 422 WenenERTAUL 3(2-2-5)
Ethnobotany
donlovasnedn : 0203121 WENHANEAS (W52
FUuNSaNNW)
Prerequisite 0203 121 Botany (or in

concurrence)
A J 4 t:al i € A
figshe o Tuviasduuazms iustlamiannfizans
pityaiuthu luduans ensnmlse Sanimia fegorde
wazinFadlHing o) aranauaNTe lumeRBnsINTAendaety
Raviasfiuinemfia M uun Tonenenans uardniuilas
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Native plants and local wisdom uses in the as-
pects of foods, medicines, clothes, shelters and wares,
ceremonial belief involving native plants, classification,
scientific and vernacular names
0203 423 WrenaEAsINauTAnTaN 3(2-2-5)

Plant Science for Innovation

owlovasmedn : 0203 121 wynwenaas (W3e
Geuniantin)
Prerequisite 0203 121 Botany (or in

concurrence)

s iusadansa Wewoy
AUDINNINADINISTDINY Y WinEnIR NG NEenERS
mahanlFlfiAeselomi mansvduliifnnssssiansm
it uazmviateewinns gt

Knowledge of plant science used to create inno-
vations to support the basic needs of human beings, study
plant science, benefit and encouraging innovation from
plants, develop innovation to the business.
0203 424 mazidpadiaidaii 3(1-4-4)

Plant Tissue Culture

Gowlovasmedn : 0203 121 wgnwenaas (W3e
Bauniantiv)
Prerequisite 0203 121 Botany (or in

concurrence)
a Aa - S , ]
mm@LLamﬁmﬂuﬂﬁmmmmaLyamﬂmuma
A ° (% aa d‘ |
) VNWE MITUMRANNT LLamﬁmﬂﬂ%ﬂmmau & b NNNT
6 v 6A o v 6A

WAE) NSVENEWUTANY MILSULIFINUTNG

Technique and methodology of plant tissue
culture, application in medicinal purposes, plant propaga-

tion and plant breeding

o

0203 425 Aasaulws 3(2-2-5)

Medicinal Plants

Gowlovasmedn : 0203 121 wgnwenaas (W3e
\BEunsannu)
Prerequisite 0203 121 Botany (or in

concurrence)

Foginegnuazaunssismaasfirasming &
adylurayulnsuarasmaumen smlnsdmivnu
amIigeyay W aliawasIimandaeuasAaTuma N
dagulng

Morphology and taxonomy of medicinal plants,
active constituents in medicinal plants and medicinal
properties, medicinal plants in primary health care, manu-
facturing techniques and methods for herbal medicines
0203 426 qu&ﬁ’lﬁﬁl‘%ﬂqﬂm%ﬂi‘iﬁ 3(3-0-6)

Industrial Botany

Wwoulywasneden : 0203 121 wanumaas (Wie
Baunwsaniu)
Prerequisite 0203 121 Botany (or in

concurrence)
A o A o o A A8 o P
HAAAMA AdFynsied g mm@uiu
QAFNYNTIN WAz YRRl
Mnefiugnsmnaw
Plant products of importance as raw material in

industries. The role of botany in relation to industry

ngaAmEaIINen
0203 341 fig3nen 3(2-2-5)
Entomology
Wonlamasmednn ¢ 0203 141 Finen vEaden
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)
mmiﬁuﬁm‘wm%ﬁwmﬂnaumm ANNAATYMNI
wiswgiazaunas matlasiuwasidaunasdag mafuuas
Snwdhothausaaiensansuas3dumainenenaas
Fundamental knowledge on insect biology, eco-
nomic importance of insects, insect pest management,
collecting and preserving of insects for scientific studies

and researches
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0203 342 é’mﬁmwaaé’miﬁnszqné’wé’a 3(2-2-5)

Vertebrate Zoology

Wouluwassiedm : 0203 141 &nddnen WEaBew
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)

Sugwinen meime §37en WoAnIIN wagms
Joungraasdaiiinazgn
S rameBMA st a3 Tamnms

Morphology, anatomy, physiology, behavior and
classification of vertebrates and their phylogenetic impli-
cations
0203 343 é'miﬂmmaaé’mﬂu’ﬁnszqné’wé’a 3(2-2-5)

Invertebrate Zoology

Wouluwassiedm : 0203 141 &nddnen WEaBen
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)

Souginen f39Inen Aeinen wagaunIniniu
90980 aifinszandunds Foust Tnslnaiialnsneasion Toe
winenaduiusluudiianms Aneinen uasngingsaves
05 lalfinasqniunds Ujiemateatunmshdeda e

Morphology, physiology, ecology, and taxonomy
of invertebrates including protozoa to protochordates, fo-
cusing on evolutionary, ecological and behavioral relation-
ships of invertebrate animals, laboratory of selected animal
dissection
0203 344 wAnaunsNITIUTAS 3(2-2-5)

Principles of Animal Taxonomy

woulewassiedn : 0203 141 &nddnen WEaden
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)
whAeuasEninmsayn s Ame s fe
Anenenams NONDM MIReEAnENEns uarmMIRE LN
Vanomy 1oy IonNINIDIL UNANNGNGNITEI
uazmeluheaynsaiom laeldoynssdnmdalFanm 1wy
aunsRTIEIaY 29I TRMS waze AT

Fawms miﬂ%ﬁmzymiumﬁzq%awmaamm’imu wn
UitRmedialumafumums wesiusnmeneehsdailssnm
¢4 ) mm‘%wwmmmﬁ‘mmilﬁmﬁuavgmmf‘mm

Concepts and criteria of animal taxonomy, iden-
tification, nomenclature and classification, taxonomic data,
differences between and within taxa, quantitative taxono-
my numerical taxonomy, phylogenic and evolu-
tionary relationships, key construction, practicing in col-
lecting, preservation of zoological specimens, and
preparation of taxonomic papers
0203 345 Inendauslavasind 3(2-2-5)
Animal Embryology

Wouluwassied : 0203 141 &nddnen WEaBen
WiDNM)
Prerequisite 0203 141 Zoology (or in

concurrence)
MeE AR UMY MIUfaus msianaasd
20 ﬂavlﬂﬁujmﬁmuqmszmmm@%@y wmmauﬁmm:ﬁ
wazgnliinasamaainy malWladfifedasiunmasy
90903 N lnMIRTLLLUNARaSULRAUNG
Gametogenesis, fertilization, embryonic devel-
opment, basic controlling mechanisms in embryonic devel-
opmental process, effects of chemical substances and
hormones on developmental process, current technology in
animal development, normal and abnormal mechanisms of

development in animals

0203 347 HeaInen 3(2-2-5)
Malacology
donlozasnein : 0203 141 darinen (adeu
Wianfw)
Prerequisite 0203 141 Zoology (or in

concurrence)
dougwinen madavanevysaunsainuzasie’
naaraEuasuiin #dven dneing wazandrysiossuy
et lusuad nauvne uazieavgia
Morphology and taxonomic classification of
mollusks, biology, ecology, and their importance on ecosys-

tem, archaeology, medicine, and economy
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0203 351 AgyrInen 3(2-2-5)
Histology
donlovasnein : 0203 141 dasinen e
WiaNMW)
Prerequisite 0203 141 Zoology (or in

concurrence)
losseuasauTifvassadilaidariineha o wu
X A A X o4 4 o X o4 v o

LWJLEI%J‘]JRN’D WRLE NI WRlEaUsed v LazaleigsuaNd
YR :!I lﬂ‘ 1% : A:R!l t:!l a a A
Eﬁﬂ FADLEBNATNEAD Lmzmamaizuﬂwanm CUUNINLRDA
WasThwAng ssuutaeams ssuunela TR svuudu
the sruugaslan wayszuUALTug

Structures and functions of cells from tissues as
follows, epithelium, connective tissue, nervous and sense’s
tissue and muscular tissue, blood tissue, digestive system,
respiratory system, integument system, excretory system,
endocrine system and reproductive system

o 6d o w a
0203 352 Fmifilanudgymasswgia 3(2-2-5)

Economic Animals

Woulavassedan : 0203 141 §ndnen Eadew
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)

v €

VanMIveserInislgmmvaFsEgiia MIdaduun

'
gaA o

Fnen Anefinen ArAlenuAAMaAFsHgNALaLN NS
¢ awva 2 AAd Y o o fda

LA ﬁ{]i.l@]ﬂﬁl,taEﬂﬁﬂﬂ‘]:ﬂﬂW@ﬂuﬁm‘VlLﬂH’J‘Hadﬂ‘]_lﬂ(ﬂ’mm
ATAAIMALFTEgNA

Principles of animals of economic importance,
identification, biology, ecology, beneficial and medical
important animals, laboratory works and field studies

a a o 6 Y a
0203 353 FANYIFAINBIAY 3(2-2-5)
Soil Fauna Biology

Woulavassedan : 0203 141 §ndnen Eadeu
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)
TAnen wiiauavanEnanraeasde v fvl
STLTFUN BNTHaTasEMNILAADNTIdINARDMTING
- ageasdainhiu unwidsialzanns iz inana

ananysoivasiu mATuluihgiuarmadseynd 4

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 441 §E9Inenvasiad 3(2-2-5)
Animal Physiology

Wanlovasedan : 0203 141 &nvinen MEaidew
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)

m'i‘w"wamuazmmauaumiﬁwwnaﬁsuua’imz
g1 o) Fa9s9me fun svuutasavng sruumela ssuudu
ey 33‘]_|‘1_|VL°V1€1L%EM JruUlsEam iBUUﬂéﬁNL‘&B FULTUANN
$8n svuusiaallivie wavssuuAuiug nflmdnmausgisms
ﬁi%ﬂumsﬁnmwmﬁ%ﬁwmmaaﬁm’?ﬁn‘sz@ﬂﬁwé’@ whwers
a EIgNEIEU i’l&l‘ﬁﬂ&lw}zﬁj

Physiological mechanisms of action and regula-
tion of the organ systems, such as digestive, respiratory,
excretory, circulatory, nervous, muscular, sensory, endo-
crine and reproductive systems, and the principles and
methods used in physiological study of the vertebrates

focusing on mammals and human

0203 442 Us@aanen 3(2-2-5)
Parasitology
donlovasnein : 0203 141 darinen (aSeu
WiaNNw)
Prerequisite 0203 141 Zoology (or in

concurrence)
wEnMIMaLsEain anndaiuiansiediiia
TpAnain douguinen maunsnszaeadnalnifidulsde
wend s wen3din wenBina uazwendinaslssnmduag
Fadinatsznm Asmatlaaiuuarsnm msasaifiaseysdn
#hAsa o)

Principle of parasitological study, organism rela-
tionship, life cycle, morphology, distribution, parasitic
protozoa, fluke, tapeworm, spiny head worm, round worm
found in human and some animals, prevention, treatment

and diagnosis
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0203 443 iln#inen 3(2-2-5)
Ornithology
Gonluzasnein : 0203 141 davinen Eaideu
wiannn)
Prerequisite 0203 141 Zoology (or in

concurrence)
Fouguinen medma 839901 wodinasy @
DAME®S Aelinen FIanms aunsiom wazANNERAUS
Fufanndontomn
Morphology, anatomy, physiology, behavior,
biogeography, ecology, evolution, taxonomy of birds, and

relationship with environment

0203 444 3ﬂﬂ1é’m’§u§ﬂagné’ww 3(3-0-6)
Mammalogy
donlyzasnein : 0203 141 davinen (adeu
W)
Prerequisite 0203 141 Zoology (or in

concurrence)
douuinen medme 839901 wodinasy
nRenanS fefinen FTBnms aunsNasIU WazANNERAUS
funnadenasiniaegndeu
Morphology, anatomy, physiology, behavior,
biogeography, ecology, evolution, taxonomy of mammals,

and relationship with environment

v v
0203 445 nendadiauaaiuazdaiszfinii

3(2-2-5)
dLhinun
Herpetology
donlozasnein : 0203 141 dasinen (adeu
W)
Prerequisite 0203 141 Zoology (or in

concurrence)
douuinen medme §399ne1 wodinasy
ofenses fefinen Fawms aynminvaasiaiidosaam
LavdaSauiwhaufivon ussaadiuEiuiunden
Morphology, anatomy, physiology, behavior,
biogeography, ecology, evolution, taxonomy of repltiles and

amphibians, and relationship with environment

0203 446 Awinen 3(2-2-5)
Ichthyology
donluvasnein : 0203 141 davinen (Eadeu
WiaNNW)
Prerequisite 0203 141 Zoology (or in

concurrence)
Fouuinen medme 839901 wodinasy @
Renaas Anefinen Vanmsuazaunssinuaosa 28079
M sEaY IS IUAE A T
Morphology, anatomy, physiology, behavior,
biogeography, ecology, evolution, taxonomy of fishes, fish-

eries and aquaculture

0203 447 INENUWAIAIUEAS 3(2-2-5)
Zooplanktology
Gonlyzasneien : 0203 141 Favinen (Eaideu
WSDNAW)
Prerequisite 0203 141 Zoology (or in

concurrence)

Fouudnen §339nen 3PInITI0 aunINInu
s fneAnenlasmMIunInTTaneIaIunNaInnaugas
andiuETuTasefanedennariuaditiasu msld
Uszlemilughueng o ﬂﬁﬁﬁmiﬁmﬁumﬁ@%ﬁwu,uﬂ%ﬁmaz
AL

Morphology, physiology, life cycle, taxonomy,
evolution, ecology and distribution of zooplankton, relation-

ships with environmental factors and other living organisms,

beneficial usage, laboratory of the identification and culture

0203 448 Sneniawl5via 3(3-0-6)
Endocrinology
ﬂl a a a a
Nau‘lwmswmm 0203 141 §n23nen (KIDL38%
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)

I@ﬁdﬂ%’m Wﬁ'}‘ﬁ ﬂa\lﬂﬂﬁ‘ﬂoNW%LLabﬂﬁﬂ’l‘LI@]}ITTI?
vhawrasdon 3viorfiemdnuosumedaiiinssgnaundonin
SoriAnognanems o

Structure, function, mechanisms of action and
regulation of major endocrine glands in vertebrates, focus-

ing on mammals and human
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0203 449 Famwinsvasdad 3(3-0-6)

Animal Evolution

Woulevassedan : 0203 141 §ndnen Eadew
Wiannw)
Prerequisite 0203 141 Zoology (or in

concurrence)

siResudhirmasdnslumanemyei adaug
W’aﬂWaaﬁmuﬁqﬁwﬂﬁmz@ﬂﬁmﬁa AaoAaUANE I TRIWING
TadlaTEuarssILaTEyeng ) 7098

Origin of animal species from sponges to verte-
brates including the evolution of structure and organ sys-
tems
0203 450 msvdguasn WAL TS e 3(2-2:5)
Animal Cell Growth and Culture

Woulevassedan : 0203 201 FVdnevesaad
(WSaSeuwsann)
Prerequisite 0203 201 Cell Biology (or

in concurrence)

e wnsasfulnreseaddn’ nalneugLa:
Rinnedasiumsasyduln Sninaradanadosuams
AOLAMDILDITAA MANMIAMTMlIuMIINzReTaAa Ay

X A a ¢ X A o ¢ a ¢
LARLERD MIILFATUNTRANLLNCL DI mmmwaqﬂmmuaz
X a X o ¢
awnRsagadlnemaiindansias miﬁizﬁjﬂ(ﬂ‘mﬁmmmz
X A o 2 A A
mamaﬁ@]ﬂumiﬂﬂmmwnwm

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 tech-
niques, applications of animal cell and tissue cultures in

biological study

o

0203 451 msmavaxlagiis 3(2-2°5)

Biological Control

woulewassiedan : 0203 141 &nddnen WEaden
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)
[ o A v A A ad Y ° a

‘1/1aﬂmiﬂ’m@&lﬂWEW‘HLLﬂm‘ﬁW‘ﬁI@EI‘H’J’J‘E GUNMLUG
Yosingie Sardaunas wazilsyifvasmsnuaulaediit
a a IQ‘ Ada tﬂl A ad o a
m*mmma@mmmmﬂ“ﬂmﬁmuqﬂﬂmmﬁ @T(ﬂg‘ﬁﬁ&l‘m(ﬂ ma

o 6 i3 c!l (< (%3 A £ A

MuANFAIURadudagng mIinluguvaeedaging ms
muaadaiinszgndundenidudagia mseauau ey ms
UsziinuazmInannanuwmsmugulaegiisiunagmoaui
sy lumasensdiagiie

Principles of biological control of pests and weeds,
pest origins, pesticides and the history of biological control,
biology of the major groups of biological control agents,
natural enemies, arthropod pest control, mollusk pest con-
trol, vertebrate pest control, weed control, evaluation and
integration of biological control with other suitable tactics

for management of pests

0203 452 §n23nenwudu

3(2-2-5)
Ethnozoology
donlovasnedn : 0203141 Favdven Baiden
WENNW)
Prerequisite 0203 141 Zoology (or in

concurrence)
Wugdaisna o

a

1%“;]/9\‘15‘% IRALAZNIINTEANY MI
duvn selomt g:ﬂﬁzymwﬁuﬁwﬂuﬂﬁﬁﬂﬁuﬁm%ﬁaﬁu A5a0
auemNED v aREnaINee ) Aiferdastiudn ety me
oy mederngudayauasiaasiv

Breeds, 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
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0203 453 33msleda neaas 3(2-2-5)

Use of Laboratory Animals

Wouluwassiedm : 0203 141 &nddnen WEaBew
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)
auasaneiigia nesasFlumsisemedinen
waeByInen avsussmas i seadnSuasanasIums
Aruarmsddadifenumanenenans wediauasisms
URTarEnineaes Sunaruazismaehs o lumsiivsnaths
Twniedanasasiitin uasman Wida inasasmeathssoy
wagitmerdeennda’

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 wnasFngINIMEINLAS 3(2-2:5)

Agricultural Insect Pests

woulewassieden : 0203 141 &nddnen WEaBen
WiaNMw)
Prerequisite 0203 141 Zoology (or in

concurrence)
wsiRadarg i@y Fnen dnefinen navhany
MITLNA MINUUNMIAAMNATIAEDL MIALFIBENS M3
Famaunuysanms nsenmn ks fifimsuazmeai
Important agricultural insect pests, biology,
ecology, damage, epidemics, identification, monitoring,
collecting, integrated pest management, laboratory and

field studies

0203 455 MSLAL9AS

3(2-2-5)
Apiculture
Gonlavaemeden : 0203 141 inen (daden
W)
Prerequisite 0203 141 Zoology (or in

concurrence)

§AnEnTesis Tinuassnamndis Wugenansuas
’mumms Anefinen ammmwm Eﬁ’i’mm ‘Wﬂ(ﬂﬂii&l Iﬁ@LLay
ﬂ@ﬁ‘ﬂadf}\ld ﬂ’ﬂNﬁWﬂﬂJ‘ﬂNLﬂimﬂQ“ﬂaﬂWd LLau‘ﬂ{]‘U(ﬂﬂﬁmH’J
mmmamm

Biology of honey bees, diversity and sociality of
honey bees, genetic and evolution, ecology, morphology,
physiology, behavior, diseases, parasites and predators of
honey bees, economic importance of honey bees and lab-

oratory of beekeeping

naaigiusenaas

0203 371 Wugeamszassal 3(2-2-5)
Animal Genetics

0203 271 Wugeans

0203 271 Genetics

mMsmemandnuuLeiugnIsiasind laame

A a
b B%VLQI‘IJ’EN‘SW ki

Prerequisite

Wugnasw warmsuszgndmadiomeiugnass lumedilg
Wugdad

Inheritance of animal phenotype, genetic diseas-
es and application of new biotechnologies in animal hus-
bandry
0203 372 Wugenaasyasiy 3(2-2-5)
Plant Genetics
0203 271 Wgeans
0203 271 Genetics

whfauwwientumugnTINLasMhuas

aulavasnein

Prerequisite

Tauana Bufinausuas
FRnNAFTEA MM wamwmﬁu‘qﬂﬁmLLazmiLﬂﬁlmLLﬂmﬁnm
Toslalaa masansivlne
gasmaidenles ﬂﬁﬂ%ﬂﬂ@@ﬁ%ﬁﬁmmsmimmémLf:a@a n
dothefwilemaSulgoiuii

Basic concepts of genetic materials and molec-
ular functions, stress responsive genes, genetic inheritance
and chromosomal variation, linkage recombination, plant
breeding and tissue culture, gene transfer for plant

improvement
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0203 374 WugenaaTIsALILS 3(2-2-5)
Cytogenetics
donlovasnein : 0203 271 Wugenaas
Prerequisite 0203 271 Genetics

NA INMSEEMe AR N TINTYALIERS (o
Toudinlalud Tasseauasmirfivadlaslles Famnmasesu
Teslalaa uesTalyd uszmefiomamadiugenams

Cellular mechanisms of genetic inheritance, cy-
totaxonomy, chromosome structure and function, chromo-
somal change and evolution, karyotype, and cytological
techniques
0203 375 Wugendasissans 3(3-0-6)
Population Genetics
doulavesedn : 0203 271 Wugensas
0203 271 Genetics
LLmﬁmLmmﬁnmsvﬁugmwaaﬁwqmaw%ﬁswmm

Prerequisite

amuidaan anuialiln uasemaustumatugnaal
davnns mawAsmiasemsidadalulssnns AANENALG
Tl funnsdauasnaasuasemaiaulng Snwoed
USanm MWannmsszduluana matszgnd liugenans
15e1n3

Concept and basic principle of population genet-
ics, 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, applica-
tions of population genetics
0203 471 wialulaZamwidioadu 3(2-2-5)
Introduction to Biotechnology
Kewlavasnedn 0203 271 Wugensas
0203 271 Genetics
amadidiosduieatunassuaumame inenluied

Prerequisite

FAn WugdennmaiomaeInd U TNIUALELATIN MY
Anaad maluladlumanin unsmdsmmauiisuay
nasLAuMTIMEhA I MELMSKAR AT mathile
T80 MIAILIONHALILTTIN

Taenszumsmedainen

o

Introduction to biological process in organisms,
genetic engineering for development of food and health,
cell culture, fermentation technology, renewable sources
and bioprocess for biofuels production, waste treatment,
control and ethics in biotechnology
0203 472 ﬁuq"imﬂssuﬁugm 3(3-0-6)
Basic Genetic Engineering
0203 271 Wugensas
0203 271 Genetics

deuluvaenedn

Prerequisite

Ausnfrnsfiiue arslews NEuenaiafdLe
eulaildlunasouanzensde midouasFesdafifuah
fuwme naissanadulaeAsnalaaudls mavhiosdyn
fiowa mamadurasdin

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 474 Wugenaa3laians 3(3-0-6)
Molecular Genetics
dewlevaeneden ;0203 271 Wugenans
Prerequisite 0203 271 Genetics

ongi inenasmaigraassashit s
MaTANEN manaeniug matosusaABue maenuauiuly
Insuesloauazguailan wefiasysulaana lusmunn
fagifu

Molecular biology of genetic materials and func-
tions in biological process, mutation, DNA repair, gene
regulation in prokaryotes and eukaryotes, current molecu-

lar techniques

nRaATkkIeINen

0203 262 2inenFanandan 3(3-0-6)
Environmental Biology

0203 261 Hhkaeanen

0203 261 Ecology

nsiAsuulasangarassruLine s ssne

& a
b9 auvlmmmsw ek

Prerequisite

ANTNAVDIENMNIARDNFDANNAIFTIVAITIAN ANNNAIN

nauaAENTIRDN ) aaanan MILSudstamaidieuuas
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AN 0N ﬁzym?'mmé'amﬁLﬁ@%ﬂuﬁizmﬂ%y VLM
mathaefinen lumsnueuaais

Dynamic equilibrium in natural ecosystem, influ-
ences 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 pol-
lution regulation and control
0203 361 nAkAMAFWINNINILLIAINET 3(2-2-5)
Field Techniques in Ecology
0203 261 $kLaAaneN
0203 261 Ecology

a a
waﬂwammm
Prerequisite
WA HANMS FBMININL MINTIUALMTNL
Foyamstineinenlumesing mesmansdsefiviie §ad
P R N Sy
LLﬁgﬂﬂ@NﬂﬂN‘ﬁ’mEL%ﬂWﬂa%l Fntladememenw
A4 » y A ¢ A A
NENEIUDI mﬂ‘mmmmaLLazqﬂﬂimmaunmwaﬂmmﬁmm
n3asilafavianasmaiin
mamalulatigfianssuneidosdiulumsiinmmeiinefinenme
BIZEN
Ecological techniques concepts for field survey
and census. Survey and inventory techniques for plants,
animals, and community in various habitats including re-
lated physical factors. Digital tools and fundamental geo-in-
formatics techniques for ecological field survey
a o €
0203 362 HLaeInendal 3(2-2-5)
Animal Ecology
0203 261 Haeanen
0203 261 Ecology
aAdaNaEiTaER iuasanmMTh « T

& a
NB%VL‘}J‘ZIQQT]EI’J‘H’]

Prerequisite

asfinefinenuosdnd TN oRIA IR IRISENNS
a5 mounsuds mauanwBewndsms neLsudhee sl
ats0a lusmndanshs 9 UfiEmsinmilssnnsosdnd
R A Tty

The animal micro-environment, principle of ani-
mal 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

0203 363 HLAAINILUAIU 3(2-2-5)

Aquatic Ecology

woulavassedan : 0203 261 Rwddnen wie
EETCRIEIN
Prerequisite 0203 261 Ecology (or in

concurrence)

Uﬁé’mﬁuﬁswmﬁﬁwmﬁﬁmw@Lmz?@mé’am
ﬁuﬂizmumimamamwmem@ﬁﬁdmaw’aﬁuﬁag’
Tasssa wth#t e SEesBsInen ensmannvans nsuns
N TosertopinansRel®in uasemsdiudasrhs
falussuuinemabisdy 1éun ssuufineshin sy
fneminsey uassLLinemonsa wansEMLANALEe) Tym
LLazmmﬁwmmaﬁwuﬁnﬂmaﬁﬂmsé’ugﬁm@LLﬂﬂ%ﬁﬂm
gadlanlutlaqrin

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 Swaefanenthld 3(2-2-5)
Forest Ecology
0203 261 HraeInen
0203 261 Ecology
asfsenaunaelassadaasssuuivethls Yssnn

& a
9 au‘l&lmmsw ek

Prerequisite

gaathldl mawAwiasmeniugSuasdnah|fenangma
wanmMIwaItmad i ranasmAemneidean s ady wanse
wmmﬁanﬁmaww&mmmﬂﬁmuﬂmﬁquﬁmmﬂ@ia
Fanath sl wmamsdams madssdiunsnennsth s wlene
BUNEYRN NN 1k sndasiumsduesasayiniih sy
WG SN uasstdUTasiuaasemeing

Forest ecosystem compositions and structure,
forest types, forest phenology and succession. Concept and
inventory for forest community survey and analysis. Factors
and impacts of human activities and climate changes on
forest ecosystems. Management and monitoring towards

sustainable forest management. Policies, conventions,

b
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protocols, laws, and management strategies for the conser-
vation and monitoring of forest ecosystems at internation-
al, national, and local levels in Thailand
0203 366 $iLaeAneNg 3(2-2-5)
Plant Ecology

0203 261 $iaeIne

0203 261 Ecology

douluvaenedn
Prerequisite
nanfneineie aaanautiseid Jidasius
sowiURuwnden Uidnuissnefistiugns wanns
gasdensiis unummihfisesialunssuinnisresssuuiine
Usedumsenmeuineineasiefivalanfensauwla
Principles of plant ecology, plant life histories,
plant-environment relations, plant-animal interactions, plant
community concepts, the role of plants in ecosystem pro-
cesses, and current global issues in plant ecology
0203 367 WeANTINTR 3(2-2-5)

Animal Behavior

Wouluwassede : 0203 141 &ndnen WEaBew
Waannw)
Prerequisite 0203 141 Zoology (or in

concurrence)

woAnsaeda liifinseandumds uavdaisinszen
SmFngfinsmdfanusiilouamefnssaiifiennnEon
ﬁmﬁ@@@iaﬁamiﬁmwﬂuﬁ@w Wefinen uagdianmazas
Wo AN

Behavior of invertebrates and vertebrates, innate
behavior and type of learning, social communication, ecol-
ogy and evolution of behavior
0203 461 ﬁmmwmﬁuﬁﬁu&w 3(2-2-5)
Wetland Ecology
0203 261 kLaeAnen
0203 261 Ecology

Souluvassein

Prerequisite

mmwmml,asmﬁmmuﬂﬁuﬁﬂjmﬁw Aoz 996
U3ENaL §MNLIARDN ngammwwmmﬁuﬁ‘rjmﬁw ANNeITY
maﬁuﬁﬁuﬁﬂuﬁmmm%mwaﬁwuﬁnﬂé’m@m 7 M3
Lﬂﬁlammmﬁmwgs‘immﬂ Tl miazHanIELAN
ﬁamimamwﬂuﬁwﬂmaﬁuﬁﬂrjmﬁw MINIUNY 353

B

ﬁﬁ’lﬂ%%ﬁ/ﬂ&l?ﬂﬂ%ﬁ%ﬁ‘ﬁﬂﬁ? %IHUTEI NOVAE ASHUINNMT
a%%ﬂﬁﬁuﬁﬁmﬁﬂmzﬁumﬂaLmﬂuﬁizmﬂ%a

Wetland definition and classification,character-
istics, components, environment, and status of wetland
ecosystems, importance of wetlands ecosystem services,
climate changes including current impacts of human on
wetland ecosystems. designs and research techniques for
wetland survey, policies, conventions, protocols, laws, and
management strategies efforts for world and Thailand

wetlands

0203 462 auﬁmsaumﬂmam‘ém%’nmsﬂszqu‘li’me
Jiaranen 3(2-2-5)

Geo-informatics for Ecology Applications
0203 261 HaeInen
0203 261 Ecology

donlazasnein
Prerequisite
snmamesdusaamLssasing wnmassLy
matsdesumisiialan wavszuuasawmnegfienaas ifiu
sy LAMIIamateys uaiemeidagasiniu Tin
Famamenuse winuagisms Wieiedle ussmathzndld
Muiineinen
Principles of remote sensing (RS), global position-
ing system (GPS) and geographic information system (GIS)
for ecological data, collecting managing, analyzing, and
visual interpretation, principles and tools to apply for eco-
logical aspects
0203 463 NAMwAIIAADN 3(3-0-6)
Environmental Pollution
0203 261 Hkaefanen
0203 261 Ecology
Srvnuzsaiulaeiil saoNasmsame it

A a
N'e]%l‘ll‘llﬂﬁ’l&l')‘ﬁ‘l

Prerequisite

e safiuosin safiwmaaduussaafiwmades msud
Toymaasnsenn miﬁauﬁmmzmﬁaw%ﬂﬁ?}aLmﬁam
Studies of pollution in general including air,
water, soil, solid waste and noise, treatment of selected
problems, protection and conservation of natural environ-

ment
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0203 464 HiaeAnedaseh

tasn 3(3-0-6)
Introduction to Ecological Analysis
0203 261 Hraeanen

0203 261 Ecology

doulavasedn
Prerequisite
mssenuuuteIasdiedmiumafiudayams
fefinen FWenuidoyaiineinendems|#lisunsudaia
ma¥enadayaiiomyiemet nelianeitoyatinefine s
Paanpuamaiemeimeadaidasiu mauana nsEouBss
wakasmTEeayn SaedaRaraualusumsad S agiy
61 ) MIdEnuasaT NI
Tool designing for ecological survey and data
collections. Analysis of ecological data using digital pro-
grams. Data managements for analysis. Analysis of quan-
titative ecological parameters and fundamental statistical
analysis. Data interpretation, compilation, and presentations
using digital media. Report compilation and writing
0203 465 ULIFAINILATNANLAL 3(3-0-6)
Soil Ecology and Pollution
0203 261 Hraeanen
0203 261 Ecology
ANtIRUD9GU AN auﬁ'ﬁﬁ@mﬁmw

& a
b9 au‘lw 293189

Prerequisite

seRudufifendaeiy
MAMINEAT meﬂLLrﬂmmzﬁuvﬂmﬂwwﬁu madSuigs
1h396in

Soil property, soil ecology, problem soils, agricul-
tural soil pollution, amelioration and restoration of soil

pollution, soil improvement

n&juimmiaulm

0203 348 F¥3nenvasia 3(2-2-5)
Biology of Silkworm

0203 110 #23nen 1

0203 110 Biology 1

fewlazasnein

Prerequisite

g ifuazanuadny n3nitia rlauazmsdiuun
duginen meime §393nen wodnIsNMIfiues leuay
UNRIFAF FugnIIN il

History, life cycle, species and classification,
morphology, anatomy, physiology, feeding behavior, dis-

eases and insect pests, genetics, silkworm rearing

0203 457 waluladmaidnslua 3(2-2:5)
Technology of Silkworm Rearing

0203 110 33N 1

0203 110 Biology 1

: v a v [ a
nm3ka EIQVL‘WN@’]E WI@I%IﬁFJﬂN FJSL‘W\I AIUDIMINEN

a a
Laau‘lwamm‘m

Prerequisite

v 1—‘-4‘ L

LLazmﬂmmawnﬂumi
X P X Y A X X
LﬂElGVLWJ ﬂiiN’]‘EmiLﬁm‘lW\lm EIGLW maitaUaaalrn Masiie
Tsauagmadans dlnadaanize Tsefidénylummenlna ms
Usynd masulia

Modern technologies for silkworm rearing by
artificial diet and using a rotary machine, germ free system
by aseptic techniques, disinfection and management of
silkworm eggs, silkworm diseases and application to use
silk

0203 458 lsednenvasluauasmsnsnifadelsn  3(2-2-5)
Silkworm Diseases and Detections

0203 110 #23nen 1

0203 110 Biology 1

swgmaiinlae il veanadlai e

& a
b9 B%VL‘II“J.IBQ‘J'] ek

Prerequisite

folifin nadunnd@asmmgzastan wu Memnuuefice T
L%aﬁ IW?I‘W%’J ?ﬁm:nmeﬁLmﬂé’wmzmmiﬁnaﬂmﬁlﬂﬂﬂiﬂ
aameuasmIsTLefifenlsesiiag o WUININT
Hoaturialanbimaulna masmamidasn waradlanlwla
mﬂﬂi’j’mwﬁ@mﬂ%’ﬂmLaqamm,%amm@maﬂiﬂ M3
daendlfidominguadlan

Silkworm diseases caused by noninfectious
diseases and infectious diseases such as virus, bacteria,
protozoa and fungi, diagnosis and detection of the patho-
gens in silkworm, identify symptom and sign of silkworm
pathogens, epizootiology, prevention and control of silk-
worm disease, detection of silkworm by conventional
method and molecular techniques, application and use of

silkworm pathogens
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0203 459 msuSudleRug v 3(2-2+5)
Silkworm Breeding

0203 110 #33en 1

0203 110 Biology 1

MsTupnENeiug s Ansdnuaieiseaiiug

& a
b9 B%VL‘II“J.IEN‘J'] ek

Prerequisite

vasln eriudiidsnensmsnsasfash lUsEadmad ms
WA TS DIAe I Isieneig polyvol-
tine x biovoltine §nwauyMaugnIssaaslmsudazaneiug
Identification of silkworm varieties, study on
characteristics of silkworm varieties, the commercial vari-
eties, polyvoltine x biovoltine varieties breeding and study

on the genetics of silkworm varieties

nasAmuTINg I

0203 381 sswHiuwinendasdu 3(2-2-5)
Introduction to Paleontology

0203 110 #33nen 1

0203 110 Biology 1

XK ° 6 [ XK ° 6
HnANFUTazTENane T AnmMUTIN unlw

& a
Nauvlwammm

Prerequisite

Tufl aynesAsm A Sannms Anefinenusswma uasmstseend

IitoyamausmEdneienmnmeuasnafnmas Tlan
Fossils and fossilization, taphonomy, taxonomy,

evolution, paleoecology, and application of palaeontological

data for age dating and earth history

0203 383 ssWHiwineadoodu 3(2-2-5)

Introduction to Palaeobotany

0203 110 F23nen 1

0203 110 Biology 1

fsuanBu Fiamnmarasienmihausnun thisn

4 a
Laauvl,waeswwm

Prerequisite

G finflda fvnan magitasslng Fammsuasmdn
:-gﬂ%mﬂsmﬂﬁﬂ(rﬁlliiﬁ‘ﬂaﬂﬁ‘ﬁ

Earliest plant life, colonization of land, first forests,
seed plants, flowering plants, mass extinction, evolution

and plant fossil record

o

0203 385 ﬁsni’“mmﬁugmém%’msswﬁ%u%wan 3(2-2-5)
Basic Geology for Palaeontology

0203 110 F23nen 1

0203 110 Biology 1

syEAMeNuasLTINE NN Rauedesuas Al

a a
Nauvlwammm

Prerequisite

anmzeRNINazNaunNENIT ST e UL
\RemnAneusTH
Geology and palaeontology, environments and
life, sedimentary environments, correlation of dating rocks
and fossilization
a a £ o
0203 481 QEHSSW‘HQ%'JYIEHLSJB\WN 3(2-2-5)

Introduction to Micropalaeontology

Waulavasseden : 0203110 F3nen 1 uaz 0203
261 WLaenen
Prerequisite 0203 110 Biology 1 and

0203 261 Ecology

v‘gﬁ/ujmmﬂﬁmgmﬁw £ MISIULN MIEFUTI
Hefinen u,azmmLLNu%f@;ummﬂamaq'm;amiw%%uﬁmﬁa
Tunsia Toaufiqausmd@iudmaniailomi3eu uaswausfi
wiad malddayameausmiuineufamadsaumas
MENENNTDICH

Reviews of morphology, classification, stratigra-
phy, ecology and evolutionary pattern of common marine
microfossil groups, particularly radiolarians and foraminifers,
the use of micropaleontological data for geological resource
exploration
0203 483 Aaeneusiiwdasdu 3(2-2-5)
Introduction to Palaeoecology
0203 261 $iLaAINE
0203 261 Ecology
manunsdoyarasiunedenluadie athan

- a
Laau‘l‘mmmﬁm‘m

Prerequisite

nwidessmamuiinduna Samnmedunedes
Tnsvazaashe o neUsuesinuain Sredaundonlna
UduiussensReuaednluada

Reconstruction of ancient environments, evolu-
tion of the environmental through time, adaptation of plants
and animals to new environments, plants and animal inter-

action in the past
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ngaagatiainen
0203 236 Inengiidnin 3(2-2-5)
Immunology
donluvasnein : 0203 231 3afainen uas
0203 291 UJiAn199a
Fa3nen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
waduaze engiifendasiusuunRduiu naufiau
uaufiued UM Tenauaudau-uaufUaf SrUUnaNNALN
Wi MInaUauasEIURAaTL AnufaUnfivnsszuy
DRAN wazmMIaBNEInReNY
Cells and organs involved in immune system,
antigen, antibody, antigen-antibody reaction, the comple-

ment system, immune responses, immunogenic disorder

and vaccination

0203 331 Fneniiias 3(2-2-5)
Mycology
donlamein 0203 231 9afhinen uaz
0203 291 UJUAn199a
Fanen
Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Fougwiinen Taseats i uazasdilsnauaeg
Lsﬁﬂa mimm miﬂ‘U‘W%’E #1317 LS\ILLVI‘LI?JGGITN LazMIA6
muunwmwmmmaﬁ @’NNﬂWﬂﬂJ"H@GL‘ﬁaiT‘m@miLL‘W‘ﬂB
mMINWAF LLﬂZQ@’lmWﬂii‘N mmau‘wumamamﬂummm
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 335 NguanEUAzANALAAAALMUYATIINET 2(2-0-9)
Law and Microbiological Safety
Fatfafuneemsyseneinaninenenansuay

walulafmuauanmsmzesqduriduarms aaurda

nalmialse MG MMILIENUINTWANEATI Ua
A X A acf Y A Af
mﬂIuIaamuqmmmimwzmngaummLmzmﬂmaww

Ao liAnlsn qussTRuazdnsazdasharesuo sy luayana

ﬁizﬂa‘u%m%w%wmmaw%u,azmquIa@muqmmmmimw

X A A€ Y A AfA L fya

l,amaqawmaLLazmﬂmqaumymast inlse miaaﬂiuavgngm

myinlfluayanauaymsiinaanluayanadsenouisin

AnenenamiuazmeluladimunaanmmIanzaegRusua:

Y A a 51&‘ 1 Y Aa

miaLmqauma‘mﬂwm@Ii@

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 characters of application for
professional license, license suspension and revocation,
license withdrawal

a a6 1 6

0203 346 qAun3dnalsaunwd 3(2-2°5)

Human Pathogenic Microorganisms

donluvasnein : 0203 231 afainen uas
0203 291 UJiAn199a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
A A 1% 1 a jﬂ/
LUANLIY i?LLﬂZi’Jiﬁﬂ@Ii@ IiﬂLLaSﬂﬂvLﬂmiW@L‘ﬁa
MInaUEURIFaNAnLTD
] ¢ and X o '
VRNITNMUNBBEUURSENDTITN L‘HaﬂaIi@ﬂ_qlﬂ?ﬂ mﬂﬂmmma
Bacterial, fungal and viral pathogens, disease and
pathogenesis, human responses to pathogens and pathogen

invasion strategies
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0203 355 8TIIMLNUNMTHIALIAUALED TN 3(2-2-5)

Microbiology of Sanitation and Public Health

doulovasnein : 0203 231 9afainen uaz
0203 291 Yjlidn133a
Fainen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
WANMIFNALNALTINULATI TN zgﬁm’%é‘ﬁ
Rentos sneinen matlastuuasnamueu
Principles of plant sanitation and public health,
involved microorganisms, epidemiology, prevention and
control
8 a v X o
0203 360 Qammmmmmmwunwumu 3(2-2-5)

Microbiology of Traditional Fermented Food

donlavasnein : 0203 231 9afainen uas
0203 291 Yjlidn1s3a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
ﬂﬁﬁmaammwﬁﬂﬁuﬁmwmwnmaﬁm‘%ﬂmﬁ
witnewns nvinewns TegliFaansssmnd mamindae
néniga mzmumwﬁﬂLmsqmﬂmmmmmwﬁﬂﬁuﬁm
Types of traditional fermented food, roles of mi-
croorganisms in food fermentation, traditional fermentation,
fermentation by starter culture, fermentation process and

traditional fermented food industry

0203 368 qaﬁ’a"mmwmwuﬁzwﬁﬁﬁmﬁuu 3(2-2-5)
Microbiology of Milk and Milk Products

donlyvasnedn : 0203 231 9afainen uas
0203 291 Yjlidn133a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
a a a o ¢ ad
qawr3d lsuardaiasiun msuhide Wasen
Rdundd msldqdunidlumandandniusiunefiaeig o

B

T UMITAT VN T IUNAENARITIUTIUA UAEMTAILAN
FITWNN
Microorganisms in milk and milk products, mi-
croorganisms causing milk spoilage, use of microorganisms
for producing milk products, microbial standard of milk and
milk products and quality control
o a oo %
0203 400 agammmwaamsmmmsﬁa 3(2-2-5)

Microbiology of Waste Water Treatment

donlovasnein : 0203 231 9afainen uaz
0203 291 Yjlidin1s3a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
dssmansiidy fawidhehide Tadufifiade
AanmsutasyAwRen Wlummhenhid ssouhashide ms
Aemediiyn mamueuiitelssuuiiasuiulloshed
seAnEnn
Types of wastewater, microorganisms in waste-
water, factors affecting activity of microorganisms in
wastewater treatment, wastewater treatment systems,
problem analysis and effective control of wastewater treat-

ments

0203 430 AMARANUMLLALTINENVARAVDIAU 3(2-2-5)

Biodiversity and Biology of Local Mushroom

douluvasnedn : 0203 231 9afainen uas
0203 291 Yjiidn133a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
sV ERNaTad aunINImU IINT
530 niesny uasiladefifinadonmasyreadin mamnzuay
Uselemfanifiediadin
Biodiversity of local mushroom, taxonomy, life
cycle, growth and factors affecting mushroom growth,

cultivation of indigenous mushroom and their benefits

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0203 433 9aZAINeMeRauIndaN 3(2-2-5)

Environmental Microbiology

doulyvasnedn : 0203 231 3afainen uas
0203 291 UJiAn199a
Fa3nen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
A a Y a a Aa X
aqaumﬂum AU LATDINE NANTTNLLNENRVILNAULS
iasnnfanssamasqduniduwdanedas meudlauazms
A A6A1 v a A Y A A€
@’Jﬂﬂﬁﬂﬁuﬂi&%ﬂﬂ% m@ﬂzywmawmamﬁﬁlﬂrj@aumm@
anuiufuluGanedon
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 Qaﬁﬁnmmamsmws 3(2-2-5)
Agricultural Microbiology

donlyvasnein : 0203 231 9afainen uaz
0203 291 Yjlifin133a
FaInen

Prerequisite 0203 231 Microbiology and

0203 291 Microbiology
Laboratory
Aa A € a a Aa A v €
UNTEY ﬂdLﬁiNﬂﬁLQiiyLWUIW%@GW‘HLL&S&WD
A AEaA A o € Y A A6 A g
duvidfnalanlufisuacdnd matsvandldauwnidiadu
Ustlemimenmainues iu mavhtlemiin mslElaeedlsmuas
Aa A6 K Y a A6 o A o €
@aummmﬂiﬂmmu ﬂﬁi‘ﬁﬂqau%iam\lﬂLLﬂELﬁiNm%ﬁﬂ(ﬂ’l
uazmseUaNlaedIns
Animals and plants growth-promoting microor-
ganisms, microbial pathogens of plants and animals, appli-
cation of microorganisms in agriculture, such as, compost-
ing, utilization of mycorrhiza and nitrogen fixing inoculants,

microbial ensilaging and feed additives, and biocontrol

0203 439 adw 2(2-0-4)
Vaccines
donlovasnein : 0203 231 9afainen uaz
0203 236 NeNRANIH
Prerequisite 0203 231 Microbiology and

0203 236 Immunology

sy Renin wadenad nalnasievinaines
e Todufinaseiu mameuauaBuyluinayAruasT-ad
mawAniafunTaduasaRARTIAEUEes nanTsd
warnupRduiulagtedu mslfuanasaslFiedu

The immune system, memory cells, mechanisms
of effector T-cells, vaccines stimulating immunoglobulin
and T-cell responses, production of cells-based and cells-as-
sociated vaccines, vaccine immunization, application and

trials of vaccines

I a 6a a
NRNIIUTLAUNITIIITN
0203 394 MalAsaNANANTaNnautlnw 1(0-2-1)

Student Practicum Preparation

danlamein wwizidandngasine,
aasliosia 191397
#3nen Tlsunssnd

Prerequisite For student in Bachelor of

Science (Biology) Regular
Program only
NANMT UWIAALALNTLLINNITVDINITE NI
sufledatiiiniendos mﬁ@ﬁu@ﬂuﬂﬁﬂﬁﬁﬁam m3
WAMYARNAN mi?iammamwyﬁmﬁuﬁ wmatiamadem
THNWLAEMTNLFUD NG
Principles, concepts and processes of co-opera-
tive education, related rules and regulations, basic tech-
niques for working, personality development, communica-
tion and interpersonal relations, techniques in report

writing and presentation
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0203 495 MsElnaH 2(0-4-2)
Student Practicum
aulasein wwizidandngasinen
frdastiosia 1291397
#3men Tsunssind wae
0203 394 MSLATUNAN
wiannawklnan
Prerequisite For student in Bachelor of
Science (Biology) Regular
Program only and 0203
394 Student Practicum
Preparation

MIRNUMTMIEe I ENMIEhan T inen e
FmenUssgnd lwmbhaeuanens Sgismiaviaoneu du
nanlaitosnd 150 2l

The practicum aims at gaining professional ex-
perience on biology or applied biology in a government,
institution, a state enterprise or a private company for at
least 150 hours

3. ngaimauiadnm 10 iwaefia*
HameiFalsunsnaviafnm

0203 393 MSLATLNANNNSRNNUAUTAAN 1(0-2-1)

Co-operative Education Preparation

anlavasnein Aauangas memans
Tadia 1213813293081
Tusunssaviafnu

Prerequisite Student in Bachelor of

Science (Biology) Co-oper-

ative Education Program

NANMT WHIAALAZNTZLINNITVDIENA NS

suflendatiuiifiendos mmﬁﬂﬁuyﬂuﬂﬁﬂﬁﬁﬁdm m3

WAWYARNAN mi?%aﬁmmmwaﬁmﬁuﬁ matiamadem
TINAE M TN EUDNAN

Principles, concepts and processes of co-opera-

tive education, related rules and regulations, basic tech-

niques for working, personality development, communica-

tion and interpersonal relations, techniques in report

writing and presentation

o

0199 499 &wnaRnI 9(0-40-0)
Co-operative Education
fewluvaenedn #ianangasinrdaas
Toufia samindaingn du
949 4 Tusunsuaufadinin
WAz 0203 393 MSLATLN
anansaanausuiafnm
Prerequisite The 4™ year student in
Bachelor of Science (Biol-
ogy) Co-operative Educa-
tion Program and 0203 393
Co-operative Education
Preparation

matftidauluamudsznaumsathefiszuy loe
amasadlossrhasminendefusmmasznoums dewam
faalrfenudmannauasinesfinedasumanoulu
amulsynaug flﬂ’ﬂBJﬁ?NW?QGL%ﬂﬁW@JJ%W]%L@ﬂ%GQﬁ%mi
Anathafiusruy madaneg masiedula aseeaurinuelums
AemeAuamalsdiuh AN e simaaadRmS
YIFINULTLNALMTUALH AT

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-develop-
ment 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
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NaNgasINMaasiana
2T18TIINEN

(‘Iﬂﬁﬂ‘éj@]‘iﬂ%ﬂﬂ?ﬂ W.¢. 2566)

4w

Tauangns
Fanmlne L wngaTIinenenaesiieia SeingaTyinen
%am‘ma"aﬂqw : Bachelor of Science Program in Microbiology

HodSgnuazaanin

mnlne  @adn)  Anenenansidia (3e37nen)
@ode) WU (@aFINe)
MDD @od) Bachelor of Science (Microbiology)
@ata) B.Sc. (Microbiology)
wangns
Sunmhefinnumasenangas Wilound 136 mhedn
svuuUn® vdnges 4l
lassadrevdngos

nuTaNAsTIURANgas
52ULSQYRI63 W.6. 2565
1. wsnedgdnwinaly laistaendn 24
1.1 ngavinenaisun3naneiie

NINIMUALNFHNIM

1.1.1 Muagmsios

1.1.2 Inenenaaduazmelulad
1.2 ﬁﬁjm@mm%’iml,azﬁamﬁam
1.3 NENWIANTIHUAZMIEHIHNTIA
1.4 ngamaiiloadauds
1.5 NaNAndn
*LﬁaﬁL‘%wmai‘ﬁuﬁwﬁmmmjﬁmﬁ 1.1-1.5 2

2. WAITURWIZEN laistondn 72

[ O S NS TR AN

2.1 AN
2.2 3N1NAU
2.3 37115an
2.4 3UseRumsoiiaey
3. wsnansHnUssaumsal/auiafnmn
3.1 MaRnam
3.2 MIFRENANANSaNENRARNW
3.3 aniafinm
4, yaadgaanias Lsittounin 6
Tankeia Laivtaenin 120

wangastiiaua

ldsunsang
lsistaendt 24

[ N N S TN

2
laitasndn 104
23
61
lailoand 17
3

2

6
R 1
laittanndn 136
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a 1 L3
91837 %ﬂaﬂij@li
WingaTInenenanstioagie MIN3ITaTIINeN nangesLsulge

.61, 2566 AmeAmmalassanmangms il

1. wanedmdnwviall

Laiaandt 24 wiaeiia

2. weRTIANIZEN Mvua B litasnd 104 mieda

dwsufidalusunnund wisliiauni 96 wieia dwsuiide

Tuhunsuaniadinm loeinanadmeg «) Gt

2.1 2Nt

0201 102

0202 103

0202 104

0202 193

0202 194

0203 110

0203 201

0203 191

0204 104

0204 191

ATeNERSEMSLANENFERSTIAIN 1

23 ke
3(3-0-6)

Mathematics for Biological Sciences 1

WANLA 1

Principles of Chemistry 1
WANLAS 2

Principles of Chemistry 2
URTEMmaned 1

Principles of Chemistry Laboratory 1

UftEmamaned 2

Principles of Chemistry Laboratory 2

Fiven 1

Biology 1
FAMN0aTaA

Cell Biology
URTRNTIMeN 1
Biology Laboratory 1
Fandaagm
Fundamental Physics
URidmsiandayagm

Fundamental Physics Laboratory

2.2 3dieay

0202 221

0202 241

0202 250

0202 291

0202 296

0202 299

G

Organic Chemistry

GG

Biochemistry
msleneimaniiFasinm
Quantitative Chemical Analysis
UAtEmaalturae

Organic Chemistry Laboratory
UtRNsTued

Biochemistry Laboratory

ava a 3 aa
ﬂgmmﬂ LTI ANITILTHN T

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-3-1)

3(3-0-6)

4(3-3-7)

1(0-3-1)

3(3-0-6)

1(0-3-1)

61 wikefia

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

Quantitative Chemical Analysis Laboratory

0203 203

0203 204

0203 231

0203 235

0203 236

0203 291

0203 293

0203 295

0203 302

0203 331

0203 332

0203 333

0203 334

0203 335

0203 337

0203 339

0203 392

0203 397

0203 458

0203 492

AN ML TN TINNT N

English for Biological Literature

MNSINOEEMIINSRaEINIETINen

English for Communication in Biology

ATIINEN

Microbiology
WugenaasyasqAuYas
Genetics of Microorganisms
Anennfidarin

Immunology

UGN 19983 7inen
Microbiology Laboratory
URiRmsiugenaassosqaurie

Genetics of Microorganisms Laboratory

weflauagmslfiefadilarmeqatninen

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-2-5)

1(0-3-0)

1(0-3-0)

3(1-4-4)

Techniques and Instruments for Microbiology

206

Biostatistics

Inenion

Mycology

Anensa

Virology
aunBInWINEULATISY
Systematic Bacteriology
TEULADAN WUAANITANGT U
PURRTYINEN

Quality System and Microbiological

Standard Criteria
aMataanfumMamMnILazMITNeN
mmﬂaa@ﬁamﬁamw

Biosafety and Biosecurity
dATINe0sAurRE

Microbial Physiology
fnefinenaosqdurie

Microbial Ecology
ANaNIaTIInen 1

Seminar in Microbiology 1
KUsenaumacmuqatainen
Entrepreneurship in Microbiology
e sEwne

Bioinformatics
FNAWINIYATIINEN 2

Seminar in Microbiology 2

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

2(2-0-4)

2(2-0-4)

4(3-3-6)

3(2-2-5)

1(0-2-1)

2(1-2-3)

3(2-2-5)

1(0-2-1)
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2.3 3ruden WidenSuuliteunh 17 whefie dmsuiae
Seullsunsuund wse 10 mirefa dwsuidallsunsuaviadinm
FnmanInienFauathidsssanmeinidon ludmshg « ma

a

ATVINEN G

1) MUDIMNS INBAT aq(ﬂﬂ’mﬂ‘éiﬂ uazRwandan

0203 345 ATVINENTNIINATT 3(2-2-6)
Food Microbiology

0203356 {@TVINENYRING 3(2-2-6)
Plant Microbiology

0203 360 Qa%ﬁwmmaamwswﬂﬂﬁﬁuﬁm 3(2-2-5)
Microbiology of Traditional Fermented Food

0203 368 ATVINENVDIUNUALNARITTHT N 3(2-2-5)
Microbiology of Milk and Milk Products

0203400 a7 inEnRIMTNTATIAE 3(2-2-6)

Microbiology of Waste Water Treatment
0203402 towlmdanqurie 3(2-2-5)
Microbial Enzymes
0203 430 %’ﬁ'ﬂmmemm‘wmﬂ‘wmam\ﬁ%ﬁ‘mm 3(2-2-5)
saferosiiu

Biology and Biodiversity of Local Mushroom

0203431 welulatvasdad 3(2-2-6)
Yeast Technology

0203 432 mMahtiaaaNaRWNIEINNW 3(2-2-5)
Bioremediation

0203 433 %ga%ﬁwmmq?qmmﬁam 3(2-2-6)
Environmental Microbiology

0203434 ATFINEMNIMINLAT 3(2-2-6)
Agricultural Microbiology

0203435 ATFINENMNATMNTIN 3(2-2-6)
Industrial Microbiology

0203438 meueulaedAt 3(2-2-6)
Biocontrol

0203457 FawdsTammuaziedliamangdurdd  3(2-2-5)

Biofuels and Chemicals from Microorganisms

2) 9adaineninly

0203346 qAuvRETe SRR 3(2-2-5)
Human Pathogenic Microorganisms

0203349 UaA@luTaTn 3(2-2-5)
Actinomycetes

0203 355 ATVINE UM IGNALAUALENTITUGD  3(2-2-5)

Microbiology of Sanitation and Public Health

0203368 waluladAlusnsqfuris 3(2-2-6)

Microbial Genome Technology

0203359 AmeNntsFe 3(2-2-5)
Parasitology

0203403 TINENAOTIEN 3(2-2-5)
Microbiological Assay

0203410 {aT3InenIiasemansunne 3(2-2-5)
Diagnostic Medical Microbiology

0203439 Anenied 2(2-0-4)
Vaccinology

0203459 maUSnMEeWLiRWEE 2(1-2-3)

Microbial Culture Preservation
0203496 aunadTunRilyaviosin 2(2-0-4)

Microorganisms and Local Wisdom

2.4 Smlszsunseidse mvve Senlddasnh 3whefn
dmsufidalusunandnd vielaiasndt 2 nuasfia dmsu
fFalUsunsnamiafinen

0203399 lassnmiifameqaiiinen 1 1(0-2-1)
Senior Project in Microbiology 1

0203 498 lessnufifamagatiinen 2 2(0-4-2)
Senior Project in Microbiology 2

0203499 floymiiLeimegatvinen 2(0-4-2)
Special Problem in Microbiology

3. manamstindssaumsal/aufafinn mvua Wid&alsunss
UnfiFenin 0203 495 Mk uastiEalusunsaniafnmFeu
3% 0203 395 MIwTuNaNNnSananAafnm waz 0199 499
avfiadnm TneSemuuiiumbetie uasiinowinmdsudunaidu
S (Satisfactory) wae U (Unsatisfactory)
0199 499 FMARN 9(0-40-0)
Cooperative Education

0203395 MTeRULANENSDNEURAFN 1(0-2-1)
Cooperative Education Preparation

0203495 MIANI 2(0-4-2)

Student Practicum

a a 1 1 1 a
4. vaneRg ek laistaend 6 wiefia
ThRanGuulumeinau q Adeseuluminndy dwu
laiioent 6 wiefa
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WABMEANI
U4 1 madn
. ; Nuammeia
EGeka Fadm
Tusunsuund Tusunsuswiadnen

0041001 | MSSNnEDIERENANHNTON 2(2-0-4) 2(2-0-4)
Preparatory English

0041 022 AnzuazTInArRamIURwlas 2(2-0-4) 2(2-0-4)
Digital Literacy and Life for Transformation

0201102 | edieenaasamsuAnenenaasaamw 1 3(3-0-6) 3(3-0-6)
Mathematics for Biological Sciences 1

0202 1083 panad 1 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1

0202193 | Ufjileimamaniadl 1 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1

0203 110 F¥Anen 1 3(3-0-6) 3(3-0-6)
Biology 1

0203 191 UATRNST e 1 1(0-3-0) 1(0-3-0)
Biology Laboratory 1

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

0204191 | URieimsRanayagu 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

WKL AR 19 19

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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U9 1 mavane
. . Nuanmea
EV Gkl Fadmn
Tusunsuund Tusunsuswiadnu

0041002 | mdsnomiamsdosns 2(2-0-4) 2(2-0-4)
Communicative English

0043 001 MIAAEBIDDNLLIL 2(2-0-4) 2(2-0-4)
Design Thinking

0044 xxx | Amdnmvhlngawaiiioaduuds 2 2

0045 xxx | AmdnmvnlUngaindsns 2 2

0202104 | nénndl 2 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2

0202 194 UATiRmeamaned 2 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2

0203201 | #venveaees 4(3-3-7) 4(3-3-7)
Cell Biology

0203 231 RTTINEN 3(3-0-6) 3(3-0-6)
Microbiology

0203291 | Uiidima9a%¥3mnen 1(0-3-0) 1(0-3-0)
Microbiology Laboratory

FINWIUNRILAR 20 20
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4 2 madn
. ; Nuanmeia
eV Gebil Fadm
Tusunsuund Tusunsuawiadnin

0041 004 mma"dﬂqmﬁammsgammmwwéﬁu"“mmmam%uazmahiaﬁ 2(2-0-4) 2(2-0-4)
English for Science and Technology

0042 xxx | AMdnwvhlnguqanminuazionedon 2 2

0202221 | .ilBuvidd 3(3-0-6) 3(3-0-6)
Organic Chemistry

0202291 | URtiEmsieiiBurise 1(0-3-0) 1(0-3-0)
Organic Chemistry Laboratory

0203 295 mﬂﬁmLLazmﬂ%m%mﬁamaaga%'ﬁwm 3(1-4-4) 3(1-4-4)
Techniques and Instruments for Microbiology

0203236 | ANenpRANT 3(2-2-5) 3(2-2-5)
Immunology

0203302 | Zaadid 3(3-0-6) 3(3-0-6)
Biostatistics

0203 331 Inenion 3(2-2-5) 3(2-2-5)
Mycology

FPWIRNKLAGA 20 20

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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U9 2 amadane

. ; Nuaueia
EVECEY #a3m
Wsunsané | lusunsaaufiadnin
0042 xxx | Fndnsinlunguanmndiauarianedon 2 2
0044 xxx | Amdnminlungunaiioadiuds 2 2
0045 xxx | AndnwinlungsAtidens 2 2
0043 004 @ﬂisﬂaumiéuwﬁ 2(2-0-4) 2(2-0-4)

Young Entrepreneurs

0203 203 MEDINOEEATUITIUNITINNTN NN 2(2-0-4) 2(2-0-4)
English for Biological Literature

0202 241 Tl 4(4-0-8) 4(4-0-8)
Biochemistry
0202296 | UfridnmsEued 1(0-3-0) 1(0-3-0)

Biochemistry Laboratory

0203235 | Wugehamsansqauvad 3(3-0-6) 3(3-0-6)

Genetics of Microorganisms

0203293 | UjiiEmsWugenamsunsqiurce 1(0-3-0) 1(0-3-0)
'I 82 Genetics of Microorganisms
0203335 | nguaneuasemNLanaiumugatyinen 2(2-0-4) 2(2-0-4)

Law and Microbiological Safety

FAWIUNWLNG 21 21
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% 3 madn
EV Gkl Fadm MWL
Tusunsuund Tdsunsuawiadnen
0202250 | myemgimaaiialSano 3(3-0-6) 3(3-0-6)
Quantitative Chemical Analysis
0202299 | UfTEmaeneimanilideSanm 1(0-3-0) 1(0-3-0)
Quantitative Chemical Analysis Laboratory
0203204 | MESInOEEMSUMSRDEISTTINe 2(2-0-4) 2(2-0-4)
English for Communication in Biology
0203333 | aynINinuInenuuailise 3(2-2-5) 3(2-2-5)
Systematic Bacteriology
0203 334 iwuqmmwmemm‘mmgmﬁma%’ﬁwm 2(2-0-4) 2(2-0-4)
Quality System and Microbiological Standards Criteria
0203337 | sA5INenv0sqauYad 4(3-3-6) 4(3-3-6)
Microbial Physiology
0203 xxx | AT wenidan 3 3
WML AR 18 18
U9 3 medane
sHsI Fadmn Wi
Tusunsuund Tdsunsuswiadnen
0203332 | menhisa 3(2-2-5) 3(2-2-5)
Virology
0203339 | fefinenvasqdurizd 3(2-2-5) 3(2-2-5)
Microbial Ecology
0203392 | SusWIMIaTINN 1 1(0-2-1) 1(0-2-1)
Seminar in Microbiology 1
0203 395 MIwSaNaNNNTaNERRFNEN - 1(0-2-1)
Cooperative Education Preparation
0203 397 KUsENaUMIeNUYaTTine 2(1-2-3) 2(1-2-3)
Entrepreneurship in Microbiology
0203 438 FaanTEumne 3(2-2-5) 3(2-2-5)
Bioinformatics
0203xxx | 3ruaniden 6 6
WKL AR 18 19
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U9 4 Mmaan
EV Gk Fa%n i
lusunsané Tdsunsaauiiadni

0199499 | awhadnm - 9(0-40-0)
Cooperative Education

0203492 | &NavN99aTIINen 2 1(0-2-1) -
Seminar in Microbiology 2

0203495 | maRna 2(0-4-2) -
Student Practicum

0203399 | lsssmiifmmeqatainen 1 1(0-2-1) -
Senior Project in Microbiology 1

0203 xxx | ruaniden 6 -

XXXX XXX A danas 2 -

FWIWIUAUILNG 12 9
U9 4 amadane
v Faim Nwwmbhieia
ldsunsand Tusunsaaunadtnu

0203 492 FUNUIMINTYINEN 2 - 1(0-2-1)
Seminar in Microbiology 2

0203498 | lasssmilinmeqatainen 2 2(0-4-2) -
Senior Project in Microbiology 2

0203499 | taymiieismegadainen - 2(0-4-2)
Special Problem in Microbiology

0203xxx | 3eniden 2 1

XXXX XXX A dana 4 6

FWNWIUARILAG 8 10
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A125L85 83T
1. wanedmanwviall Laiiaand 24 wiaeiia
2. UNIAITURNE laitanndt 104 wiaefia

dwisuiFelusunssun s laiioand 96 miwfia dwsuiide

Tsunssamiadinm
2.1 3N 23 ke
0201 102 ASLAAEASEINTUINEIEFRSTININ 1 3(3-0-6)

Mathematics for Biological Science 1

ﬁ‘ﬁﬂﬁ@]‘ﬁuﬂ?uLLﬂSmiLLilﬂﬁiﬂixﬂa‘leﬂadWﬁ/ij Snwouy
waenTw Aeuavemasaiiios ousiuan A lneilrifudidnm
meAniiszneudneiiaii fandia ndlnssduauacaan s
FauLkIAen uaihatamsUseynd lwinenenamiiamm

Basic algebra and polynomial factorization,
characteristic of graph of function, limit and continuity,
derivatives and integrals, the function studied in this course
consist of a one variable algebraic function, exponential function
and logarithm function and application in biological science
0202 103 wanLAdl 1 3(3-0-6)

Principles of Chemistry 1

Tz amen Usinaanadunus Wusvadl sutifves
DGINBWTTINLATTIRWITWTTU sugaadl wie 209wl T00man
MTaeany atiinaadiniin nan-we smaraetines ms e
NIA-LUd

Atomic structures; stoichiometry; chemical bonding;
properties of representative and transition elements; chemical
equilibrium; gas; solid; liquid; solution; colligative property;
acid-base; buffer solution; acid-base titration
0202 104 vanadl 2 3(3-0-6)
Principles of Chemistry 2
: 0202 103 waniadl 1
: 0202 103 Principles of

SgIMLIAUnan
Prerequisite
Chemistry 1

APMNAFNERS dauNaeNanS 1ad v Ledfiedes edl
fanadan Tossasaunsmafiterifuansanstssnauiefiduviduay
Fueall

Thermodynamics; kinetics; electrochemistry; nuclear
chemistry; environmental chemistry; structural and functional

groups of organic and biochemical compounds

0202 193 Ufjiidmsudniad 1 1(0-3-1)
Principles of Chemistry Laboratory 1
swimtisdunan wie anaduundaniuld : 0202 103

wanadl 1
Prerequisite or concurrent : 0202 103 Principles of

Chemistry 1
mmesasiisenadasiuidemlunedn 0203 103

NANLAA 1
Experiments designed to concord with 0202 103

Principles of Chemistry 1

0202 194 yfjticnsuaniadl 2 1(0-3-1)
Principles of Chemistry Laboratory 2
aeindsdunan wie anadzundanfuld : 0202 104

nanad 2
Prerequisite or concurrent : 0202 104 Chemistry

Principles 2
mneaasiisenndasiuitiam lusedn 0202 104

VANLAL 2
Experiments designed to concord with 0202 104

Principles of Chemistry 2

0203 110 #%nen 1 3(3-0-6)
Biology 1
aRr95eiliin nsinszuuaediain Aameme

ANENNFRS LRT0sTIN wRALAUNINLDATA Fiugenams na lnaos

1%

Faunms mmwmﬂmmwwﬁqmwIm@ﬁ%mmeﬁﬁ%mﬁmmz
dad finefinen wodingax
Characteristics of organisms; organization of living
things; the scientific method; chemistry of life; cell and
metabolism; genetics; mechanisms of evolution; biodiversity;
structures and functions of plants and animals; ecology; behavior
0203 191 UfIiRns%ainen 1 1(0-3-1)
Biology Laboratory 1
seindidunon wia anaiFuunianuld : 0203 110
Fa3nen 1
Prerequisite or concurrent : 0203 110 Biology 1
mimaa@ﬁaamﬂﬁmﬁuLi‘iam‘lmw%w 0203 110
Fnen 1
Experiments designed to concord with 0203 110

Biology 1
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0203 201 F2InenvasTaS 4(3-3-7)
Cell Biology

;0203 110 F23nen 1

: 0203 110 Biology 1

Tassadsuardindssnanunsaad winfiuasdnmme

SeILIAUND%

Prerequisite

dédnaamaduiialnsunslon uavgueslon fansssuaznalnfiie
Fumeluead mahomsnfussrsiedusuacansununad
m Hi%fﬁﬂ’sg LWﬂﬁﬂﬁﬁﬂﬁﬁLﬁﬂﬁﬁU maﬁ LLﬁ;‘iﬂ?i%@ﬁadﬁﬂa@ﬂaﬁédﬁu
dlamlimein
Structures and component of cell; functions and
major features of prokaryotic cells and eukaryotic cells; activities
and mechanisms within the cell; interactions of nucleus and
organelles; techniques in cell study; and experiments
concurrence with the lecture topics
0204 104 WAndfayag1n 3(3-0-6)
Fundamental Physics
ﬂa@ﬁﬂ(ﬂ% miﬁﬂmmﬁu L‘ém 15N ﬁﬂ%ﬂWﬁ@% maﬂ‘wa
anal lvtiuazana wndn gammwaenans fSndee
Mechanics; vibrations and waves; sound; light; optics;
fluids; electric and magnetic fields; thermodynamics; modern
physics
0204 191 YfiensWEndxagn 1(0-3-1)
Fundamental Physics Laboratory
awindsFunan wie anaduundanfiuld : 0204 104

Wandangu
Prerequisite or concurrent : 0204 104 Fundamental
Physics
nminaaesiisenndestuiiomluis 0204 104
FEndaagu
Experiments designed to concord with 0204 104
Fundamental Physics
2.2 J7iedy 61 LA
0202 221 LASIBUYAE 3(3-0-6)

Organic Chemistry
: 0202 104 wanadl 2
: 0202 104 Principles of

SgIMLeAunan
Prerequisite
Chemistry 2
laseash UfRSenedl uasaimaslowndvasansdunie
1 1 o v A o 6 a a 6
63 o) 1 daieu Sadu daladl ladu sglswdnlalasesuou
6 v 6 A a 6 6 v A 13
anstsznaualad Sanoseduasiiuen Sises lewenlsd Sadladuay
A A A > A g o & A Aad
Ao nandurad smessiiduayiusvasnseduriad

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 241 Faadl 4(4-0-8)
Biochemistry
aedndedunan  : 0202 221 wadidund
Prerequisite : 0202 221 Organic Chemistry

eamansaasiaed Tasesds aaid uasmihiives
Falwanasha 7 leur endluleinsm e lusiiu nsntinedsn awlsd
A uaveadlan maudssuussnedaenst Hluana lwhome
mmﬁm‘ﬁuﬁLLaxiwumsmuQm%mumimmﬁ mathenan
wisrlReiFin madsyndldenadmaandlugueh o

Broad overview of biochemistry, structure, properties
and function of biomolecule i.e. carbohydrates, lipids, proteins,
nucleic acids, enzymes, hormones, metabolism of biomolecules,
interaction and control of the metabolic processed, applications
of biochemistry
0202 250 MFIATEIMAATILTsSHM 3(3-0-6)

Quantitative Chemical Analysis

aedndsaunas  : 0202 104 waNLA 2 waT
0202 194 wanyfjiansiadl 2
Prerequisite : 0202 104 Principles of

Chemistry 2 and 0202 194
Principles of Chemistry
Laboratory 2
mafushaehalumslienst madnadeyanmeaia
AnagRdas ensuduilunsiensd mlensiideliam
1 MT MMTALLUNTA-UE M3 WINTaLULANGLNaY M3 MvTe
uusILEneudsteu mslnmsauuuUARe3nend mengh
mesninsalnd Idun Saanhlowawasifidasnlngalng
iypaaeudianlysalnt] azpandnuaumaindy sulnlnsalnd
WeRanTsUENENs Wu Mate mnaw lssnlne#l
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
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0202 291 WfTiAmsiasidunis 1(0-3-0)
Organic Chemistry Laboratory
sedndidunon wha anaiFuundanfuld : 0202 221
\niidunad
Prerequisite or concurrent : 0202 221 Organic
Chemistry
maneassfigeandasiuiiomlunedn 0202 221
WnfBurid
Experiments concurrence with 0202 221 Organic
chemistry
0202 206 UfTiAnsEuedl 1(0-3-0)
Biochemistry Laboratory
awimndisdunan wia anadzundanfiuld : 0202 241
Faedl
Prerequisite or concurrent :0202 241 Biochemistry
Uftiensifeatumediams q medaed wialdlu
malensilesseiauasaiivassnataluanaes o Naiuea
dhladndued
Laboratory involving techniques for analysis
of structures and properties of biomolecules to foster
understanding concepts given in biochemistry
0202 299 dfiAmsTienzimaaiiBesanos 1(0-3-0)
Quantitative Chemical Analysis Laboratory
edntidunan wia anadeundaniuld : 0202 250
ﬂ’]i’ﬂstﬂﬁ’lwﬂ‘“ﬂ’l\ﬂﬂﬁ
E XTI
Prerequisite or concurrent : 0202 250 Quantitative
Chemical Analysis
maneassiigeandasiuiiomlunedn 0202 250
mIeTzimaaiiga S
Experimental concurrence with 0202 250 Quantitative
Chemical Analysis
0203 203 MWIBINGUAMSLITIMNTIANTITINEN 2(2-0-4)
English for Biological Literature
stunreasmslEmmssnaulunsanssamsdiine
g ilde Unennaise unems Avsen uardansn lhennsel
‘*7‘LﬁEJ’JGE’TENT?TUmiﬂ%?dﬂiﬁﬁﬁ‘ﬁmﬂiﬂdﬂﬁ%ﬁa‘wEﬂ msa’mﬁﬂamm
ﬂﬁ@ﬂ%ﬁ?ﬂﬂ’ﬂ?d m‘i‘w%ﬂL§mmiﬁ@ﬂ@ﬂmmm‘mﬁﬁmmi
Patterns in using English in Biological literature such
as textbooks, books, research articles, review articles, and
multimedia, grammars relating to creating biological literature,

reading for contents, summary writing, and avoiding plagiarisms
|

0203 204 MBINREEWBLAIRRITMTIINEN 2(2-0-4)

English for Communication in Biology

TEIPIFUNER ;0202 203 MWIBINGUEIRTY
'asimniiuma%'a'“mm
Prerequisite : 0202 203 English for Biological

Literature

»L’JH’]ﬂiﬂiLLﬁ%ﬁW\ﬂﬁ@ﬁLﬁﬂ’)”ﬁadﬁllﬂﬁéaﬂﬁ“md%’ﬁw 8N
Tusthuiuneng o mswslw?;mﬁﬁm MAHITNNW Uay
matsggadnms mahiaudoyaaInunu)d Mashauadae
Tagasd uaemahiauathnian

Grammars and techniques relating to different forms
of communication in biology such as public speaking, seminar
and academic conference attending, presenting data from

diagrams, poster and oral presentation

0203 231 3a%nen 3(3-0-6)
Microbiology
nedgdisunas  : 0203 110 F%nen 1
Prerequisite 1 0203 110 Biology 1

MIdadunn fuuinen maasy 35N Kugnasy
mmé’mﬁwgmaqa‘awﬂ%éﬁum&w&mzi’?ﬁu,’mﬁam msdnida Mo
Tsa mamuaauaeIeqAwaE stUUn RN AT IR URHE Y
sruugfiduiv 9afaineszyndaueie ) loun duems
Bawndes MainEas A MNIIN Wama luladinm

Classification; morphology; growth; physiology;
genetics; relationship of microorganisms with human and
environment; infection; pathogenesis; microbial control and
eradication; immune system and immune responses; applied
microbiology aspects such as microbiology of food, environment,
agriculture, industry and biotechnology
0203 235 Wugenansresduvsd 3(3-0-6)
Genetics of Microorganisms
nedndedunan  : 0203 231 9aFInen
1 0203 231 Microbiology
WANMIN VRSN BUENIINUENITHYIRAUNTE

Prerequisite

MIMUANNTSLEAIDaNTBsHY NMENAEWLE LayMITasLTNAEWe

fideme WugAennTan uasmaLlszynd g iennsan
Principles of genetic transfer of microorganisms;

regulation of gene expression; mutation and repairing of

damaged DNA; genetic engineering and its application
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0203 236 Inengiauiin 3(2-2'5)
Immunology
nedndefunion  : 0203231953931 uaz 0203201
fitifinsgadadnen
Prerequisite : 0203 231 Microbiology and 0203

291 Microbiology Laboratory
maéuaxaimzﬁLf‘ﬁlwﬁaqﬁlﬁzunqiéwﬁu HAUGALAN
waufiued UAfTenseniueufiau-uaufiLed suuaaNnaLIun
MEABLAUDITBITTULRANTI aNaAeUNFasTsuLnRANTY Way
LR RN
Cells and organs involved in the immune system;
antigen; antibody; antigen-antibody reaction; complement
system; immune responses; immunologic disorder and
vaccination
0203 291  WfjiiAn199aTaanen 1(0-3-0)
Microbiology Laboratory
sedndefunion wia araiFuuwianiuld : 0203 231
9a%23nen
Prerequisite or concurrent : 0203 231 Microbiology
Mslduazinmnaasqansseni walladaonide
rsuEnige v @ Aguasnmiusmouqiuid A
fawndon matosduuniay ﬁﬂwmxwmﬁmgm%mﬁﬂﬂ“ﬂml,%aﬁ
pmaiasade ﬂaﬁwwmamwﬁmwa@iamm%iysmaq@ﬁw’%ﬁ
wunUadEagesAwaEd memuaNaiuridleesedyd i uay
i wadiiadonm mammaiansiqduaiemitheh
Use and maintenance of microscope; aseptic
techniques; isolation, purification and enumeration of
microorganisms; microorganisms in environment; bacterial
staining; general morphological characteristics of fungi;
cultivation media; physical factors affecting growth of
microorganisms; microbial metabolism; control of microorganisms
by UV radiation; chemicals and antibiotics; white blood cells;
analysis of indicator microorganisms in water
0203 293 ufjdiinsiugenansuasqfunid 1(0-3-0)
Genetics of Microorganisms Laboratory
seindefunon wia aaFaundaniuld : 0203 235
Wugenaaszasiunid
Prerequisite or concurrent : 0203 235 Genetics of
Microorganisms
mswmaaaﬁaamﬁaﬁuL“ﬁamﬂmm%ﬁm 0203 235
Wugenansasgaur3e
Experiments designed to concord with 0203 235

Genetic of Microorganisms

0203 295 mﬂﬁﬂu,azms‘lﬂiﬁ,ﬂ?aeﬁamaqaiﬁwm 3(1-4-4)

Techniques and Instruments for Microbiology

£ ad 2 (% d‘ A 6

nNanma Qﬁﬂ'ﬁi‘ﬁ LLﬁBﬂ'ﬁ@LLﬁiﬂHﬁLﬂi@ﬂN@LLﬁE@qﬂﬁim

dmsumMsfnmuazmaiITemegadaine ldun ndasqansaest
¥ A‘ v 13 % ¥ Ailj v :;41 d‘ 1
MN@%@@”A’]N@iﬂ,@ @“au\laiau (ﬂ“‘ﬂﬁa@lﬁj@ @UNL"HQ Lﬂi@d@@ﬂﬂ@&lﬁﬁ
Folusld 3asinafiiey nan-wa tined snlnslnlawns
A o a4 4 I A acsy 4

Lmaamm@mﬂau@amm LAIRILYEN Lﬂiﬂﬂ%?ﬁ?ﬂﬂﬂ%ﬂiﬂ@?ﬂ@a%
= d: y dl £ ¥ ava
(BN Lmadﬂw,mm LLﬁS@’JTQJﬁaa@ﬂHi%%aﬂﬁ{]‘ij(ﬂmi

Principles, instruction and maintenance of instruments
for studies and research in microbiology such as microscope,
autoclave, hot air oven, biosafety cabinet, incubator, autopipette,
pH meter, acid-base, buffer, spectrophotometer, shaker,
sonicator, centrifuge and laboratory safety
0203 302 Foadd 3(3-0-6)

Biostatistics

wodaiuginasnsldsdfdamssomuasadfde
onulumsATemediine meuanwasuuuUn® magadhaehs
MILIEUAYMeRBLSNNA U RG0S msleTIgh
Fayaduuntlsznm nadinnsiandaiusuasmnanasidaudu
athsdasmahiauadays

Basic concepts of using descriptive and inferential
statistics for research in biological sciences; normal distribution;
sampling; estimations and hypothesis testing for population
means; categorical data analyses; correlation and simple linear

regression and data presentation

0203 331 e 3(2-2-5)
Mycology
edndefunion  : 020323195%93Men uaz 0203201
Uftiinsgatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

ﬁmﬁm‘iwm Iﬂiﬁﬂ%’m Mﬁ’]“ﬁ LLagaqﬁﬁimammmﬁ

M3iaey MIFUWUG 15013 UMUEREN uasmaTevanangeas

L%Eﬁ'l mmﬁwﬁmmmL%aiwmdﬂmwFj maItNBeNI LLﬁBQ@]ﬂ’Mﬂ?ﬁN
B A TATARIE SRt e ot

Morphology; structure, functions and compositions

of cells; growth; reproduction; nutrition; metabolism and

classification of fungi; importance of fungi in medicine;

agriculture and industry; fungal relationship among other living

organisms
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0203 332 Inenlada 3(2-2:5)
Virology
MedndeAunan  : 020323198%3nen Ua 0203291
Ufjtiinsaatainen
Prerequisite : 0203 231 Microbiology and 0203

291 Microbiology Laboratory

AU I@Nﬂ%@ﬁuﬁm BUNTNINU wasTI s U
gnshsaneBrfimainsiinlsn myitadulsedings bialuios
Ufdidms Qﬁéﬂﬁu@i@mi@méﬂﬁﬂ

Characteristics, structure, taxonomy and replication
of virus; pathogenicity of viral infection; laboratory diagnostic;
immunity to viral infection
0203 333 auNTNITUINEULATIZY 3(2-2-5)

Systematic Bacteriology

gdndefunion  : 020323195831 a2 0203291
Ufilifinisqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

msusnuasi it iFauneieuians madaduun
miﬂ@ﬂﬂmﬂﬁﬂﬁﬂuﬁmﬁ%ﬂ%a winmesneianmazasuuaiiGy
Isolation and purification; classification; identification

and nomenclature; phylogeny of bacteria

0203 334 'izwqmmwLmzmm«ﬁmm@m@’{mqa%‘iﬂm 2(2-0-4)

Quality System and Microbiological Standard Criteria

edntiedunion  : 020323199%93men Uaz 0203201
Ufjtifinisqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
VANMITBIMILINIAMNIAZINFI RIS
Annzhnesouiin 987N aspuniaiurignamnIa
NWﬁiW%Lﬁ‘Uﬁ NBN.17025 mi@m@uﬁ@umwﬂ%}lﬁwaﬁ% mInIuaN
Qmmwwamﬁmmﬁuawmaau VLG 1SO15189-2012
[SO15190-2020 iﬁUUﬂmWWLLﬁ3ﬂﬁ‘lﬁ‘1ﬂﬁﬂ’ﬂNﬂﬁa@ﬁﬂ’ﬂ@@m‘lﬂﬁ
“7;Lﬁ'méﬁaqﬁu%ga%ﬁmﬂummgm 18022000, GMP, GAP uag
HACCP
Quality management and laboratory standards for
microbiological testings; the ISO17025 laboratory standard;
method validation; quality control of analysis and test results;
the ISO15189-2012 and ISO15190-2020 standards; quality system
and food safety management related to microbiology in the

standards of ISO22000, GMP, GAP and HACCP

0203 335 AaUaaanEMsiamwLazMIENI 2(2-0-4)

mwﬂaamﬁ'ﬂmaﬁqmw

Biosafety and Biosecurity

ﬂgwmmmzﬂmmﬁwﬁLﬁ‘mﬁmﬁummﬂaa@ﬁwm
%’JﬂW‘WLLﬂtﬂﬁ%ﬂ‘tﬂ@’NNUﬁaﬁﬁH‘WN%’JﬂW‘W ﬂﬁﬂi&ﬁ%ﬂ’ﬂm?m
MIINMeNNLaAS LN TINNIEEMITNIANNLaaATENg
%’JJWW miaammu?@émammazmmmemﬁquﬂmaﬁmz
srudmsURRILRN s MaaTYnen qunseillestiuiesuyans
uazms gUnsaiflasiudediuynaa nadamamtanmlua
ndeMIeERatEe mamneiEelsn rsUan AR mNE M
pedimafiiqAuriad

Laws and regulations related to biosafety and
biosecurity; risk assessment; biosafety and biosecurity; facility
design and placement of the equipment and systems for
microbial laboratory; personal protective equipment and use of
personal protective equipment; biological spill management;
infectious waste management; transportation of infectious
substances; biosafety for organization using microorganisms
0203 337 #Inenvasqdunid 4(3-3-6)
Microbial Physiology
: 0203 231 988NN
: 0203 231 Microbiology

TEIPAUnaR
Prerequisite
Tasoasnassad gduniduazwiifivaslasaaing
msseEmLsznauesmadtId e ziansuanadnuaslang
vy neeudssnsshudieanizad maaswy maneUsHaIraRId)
LLﬁﬁﬂfﬂ'\’JﬁjL@%Fj(ﬂ miﬂ%ﬂéﬁLLﬁSjﬁﬁLﬂgﬂ%LLUﬁﬂIﬂNﬁ%ﬁixﬁUL‘ﬁﬁé
wunUaATswasAuvETngNes lnlnswuazEmals e meeuau
HIROTRREH] mwmaaqﬁlﬁaﬁaaﬁuaﬁﬁwawm@ﬁm‘%ﬁ
Structure of microbial cell and its functions; synthesis
of cellular components; biosynthesis of micromolecules and
macromolecules; transportation in and out of microbial cells;
growth; response to stimulus and stress; cellular adaptation and
differentiation; metabolism of autotrophic and heterotrophic
microorganisms; metabolic control; experiments related with

microbial physiology
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0203 339 faefinenvasqiund 3(2-2-5)
Microbial Ecology
wdntiedunan  : 0203 231 9a%2INen
Prerequisite : 0203 231 Microbiology

miﬂixmaLLﬁxnfg'mm@ﬁm‘%ﬂuﬁnLmﬁau URdnius
syrhanguqAund Ufdiubsemeqaursdiuumasende laun
o o wawanased UL AWASRn Sp A anatliagl anwiiu
ﬁaauimmﬁwmauammwmﬁamw,lﬁa@m 9 fifinastaemaman
WA UATNIELIMMIMITAARYa9qaunRE nedialumsinm
finefinengasq@unsd

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 processes of
microorganisms; techniques for studying microbial ecology
0203 392 HuawIMegatadinen 1 1(0-2-1)

Seminar in Microbiology 1

maushdBeulitimadnmndsaues maduaidas
fasflunasisemeiugadaine amnsdudumasune
uwnImThasethndawasmadaunenu

Orientation of self-study; information literacy
emphasizing topics in microbiology; guidelines for oral
presentation and report writing
0203 397 Gulsznaunseuadainen 2(1-2-3)

Entrepreneurship in Microbiology

mauLLmﬁwﬁu@wnaamﬂ%mﬁmtﬁxéwLﬁu‘qﬁﬁﬂuj@mz
KLisynaums mawewLgsia Mamunatwm @uﬁuawamﬁ ]
miﬁwmixwﬁﬂy%ﬁﬁﬂixﬁm'ﬁmw AENMIENUULNANT oM
dmiaEineuarLIT s masenn msdhEediAlne uay
mﬂwwmw

Basic concepts of starting and running a business as
an entrepreneur; business plan development; funding sources
finding; loans and interest; effective accounting system develop-

ment; principles of product design in microbiology and packag-

ing; marketing, consumer reach and advertising

0203 458  Fasawine 3(2-2-5)
Bioinformatics
a 6 ;%
mﬂ%’[ﬂwmmawmmai AIFUNE mejmma;iaslu
malemenFuLssRSuanazaidwe lassaauasnthizes
Sunazlisfiv anuduiugideiiamnmslusziulaans wae
matseynd 4
Using computer-based programs; information and
databases for sequence analysis of DNA and RNA; structures
and functions of genes and proteins; evolutionary relationships
at the molecular level and applications
0203 492 HuawMeatiainen 2 1(0-2-1)
Seminar in Microbiology 2
nedndeAunan @ 0203 392 Funwimegatiainen 1
Prerequisite : 0203 392 Seminar in
Microbiology 1
& va v o a o Y A
mﬁNﬂﬁLimﬂMNﬂ’ﬁ%TLﬂ%a waymIandnemzanh
awlameqaiiinen
Training students in oral presentation and critical
discussion of a selected topic in microbiology
2.3 Sruden Tidanieulsitaends 17 wksefia
o v oan d‘ a a A 1 a ) v
ﬂ?ﬁiﬂ%ﬁ@]‘wL‘E?J%i%Iﬁ?Lm‘a‘Nﬂﬂ@] %32 10 wwnNa 11U
an dl a a &K an A a 1 a
%ﬁ@mLiﬂ%iﬁﬂﬁﬂmiéﬂﬂ‘lﬂﬂﬂﬂmﬁ PAOFANIDABNLTLUURLNBATE
NnmMeATEan Gl
1) é’wum‘ms NBNT qmawnssu LLaza\SLL’JﬂﬁaN
0203 345 qaiﬁ‘nmmamms 3(2-2-5)

Food Microbiology

gdndefunion  : 0203231958931 WAz 0203291
Ufjiifinisqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Awdluawns manvesuasiuSn asdiisznayees

ammmxﬁaﬁwmmamwﬁﬁwam‘amﬂﬁnﬂmaﬁm%ﬁ Wiy

22901WNIUTENNENG 9 L%aﬂ‘aEmiuamwLLazmiﬂmmaﬁm%ﬁ

Qau3Sail minselemsidunidluowmns MOTFUAWIN
ATVINEN aUaaRTuaLITULLISETUgIN W

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
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0203 356 9aTINELVAINY 3(2-2-5)

Plant Microbiology

gdnddunion  : 020323199%93Men uaz 0203201
Utiinsaatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
QAunasfageduwie Tafaoulalbl asnn
TN ANNERAUT ST AUE s duvisddasimsiasey
Wulewasii nalnmsssswasmdarlumssdastumasyidula
asfirlneqiurid aurdnelsafimuasna infiv imfAelan

Microorganisms living on plants including endophytes
and plant rhizosphere; relationships between plants and
microorganisms; plant growth promoting microorganisms; direct
and indirect mechanisms to enhance plant growth by
microorganisms; plant-pathogenic microorganisms and

mechanisms causing plant diseases

3(2-2-5)

Microbiology of Traditional Fermented Food

0203 360 9a¥aAnenvasawnsMdinNuin

gdndsdunion  : 020323199%3Men uaz 0203201
Utiinsaatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

“ﬁﬁmaqawmmﬂﬂﬁuﬁmuwmmmaﬁw‘%ﬂmﬁwﬁﬁ

21917 mwsﬁﬂmm{[mﬂ%éamﬂﬁﬁmwa mwsﬁﬂﬁwmﬁéa
mzmumwsﬁﬂLmt@mmmﬁmmm‘mﬁnﬁuﬂm

Types of traditional fermented food; roles of

microorganisms in food fermentation; traditional fermentation;

fermentation by starter culture; fermentation processes and

traditional fermented food industry

0203 368 qa%'ﬁwmmmwuazwﬁmﬁwﬁw
Microbiology of Milk and Milk Products

3(2-2-5)

MedndeAunan  : 020323198%3nen Ua 0203291
Ufjiifinisgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
Aursd uuauaznanfueium mawhideilasan
qawisd nsliqawnidlunnamndaioniusaiios 9 sasgm
NTATIIENVDIHUAHANTTATUN UZTTAILANATANTH
Microorganisms in milk and milk products;
microorganisms causing milk spoilage; use of microorganisms
for producing milk products; microbial standards of milk and
milk products and quality control

= |

0203 400 9aFANaIMETAUITY 3(2-2-5)

Microbiology of Waste Water Treatment

MeddeAunan  : 02032319a%23MeN UAT 0203291
Uijtinsgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Qmﬁmﬂmmmﬁnﬁa ﬂﬁ%ﬂ?%‘ﬂadﬂiku’éumiﬁﬁ@‘l}? e
mathifeshidems 9887inen ssuuthimhidemegsdsineuas
Hasuiifnadefanssmanaunidlumathinhids melulad
%’Jm‘wfg§%ﬂ%éLLaZLﬂ3‘]ﬂjﬁﬂﬂH%ﬁE%i%ﬂﬁﬂ?ﬂ@ﬁi’l o el
sasrmefinaqiuwidlussuiterhid smsigurenhidems
miﬂﬂﬁ@LLazmﬂmsﬂauﬁm‘%éﬁamﬂ%ﬁsﬂmﬁ

Wastewater characterization; fundamentals of
wastewater treatment processes; microbiological wastewater
treatment; microbiological wastewater treatment systems and
factors affecting microbial activities in wastewater treatment;
microbial biotechnology and circular economy in wastewater
treatment; chemical toxicity to microorganisms in wastewater
treatment systems; public health aspect of treated wastewater
effluent and sludge for utilization
0203 402 taulasfanadunid 3(2-2-6)
Microbial Enzymes
: 0202 241 Tavadl
: 0202 241 Biochemistry

F1eTTIAUNA
Prerequisite
| fA A A a¢ A '
ﬂqmauauvlﬁmNa@ﬂ@m;auma NNNIEVANIEHNGD
maastenlesivasqfiunid mImugumesis nazLumMsyan
! 6 an o o v a Laa 2 ¢
ﬂaamau\lsm ADMIANG LLagﬂﬁV\ﬂWﬁﬁ%ﬁ ’]ﬁm’i@ﬁd@%‘lﬁﬁ&l 13}
v 6 a a v '
ﬂﬁﬂizaqﬂm‘imau%mmqaumﬂumumm 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

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0203 430 FAneLaTANNRAINVMIENEIINEN 3(2-2-5)
Yaaifiaviashin

Biology and Biodiversity of Local Mushroom

edntieAunan  : 02032319a%23MeN UAT 0203291
UjiGmegatiainen
Prerequisite 1 0203 231 Microbiology and

0203 291 Microbiology Laboratory

%fm 813 Lﬁmﬁmﬁlu ANNAINNAN wm%fm &N
amwiﬁm mwwmwmwnﬁu‘qﬂﬁm ANNRNRANYUNWNITUY
et 199970 MaLaany wagiladl Hﬁﬁwa@iaﬂmﬁmﬂa@ e Mg
LLaEﬂiEIEI‘EﬁmﬂLﬁ@ﬁmé%

Biology of local mushrooms; biodiversity; taxonomy;
genetic diversity; ecological diversity; life cycle; growth and
factors affecting the mushroom growth; cultivation of indigenous
mushroom and their benefits
0203 431 inaluladvasdisd 3(2-2:5)
Yeast Technology

edntieAunan  : 02032319a%23MeN Ua 0203291
UfjiGmegatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Foinenastlad mademanema nisdauenaeiugiss

A ¢ o ¢ o o v € A eAfy

waznMIRgAtaNaNEOL AugnTINLaMsUIULIeaWuy fadild
Tugaavnasn nanAmiNEsduazmaluladnswan

Biology; classification; screening and selection;

identification of yeast; genetic improvements; industrial yeasts;

yeast products and production technology

0203 432 mMsthdamaaaRsmedanw 3(2-2-5)
Bioremediation
edndefunion  : 0203231953731 a2 0203291
fitifinisgadadnen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

AaEdRy Lvum uaznalneesAurdlunmhtingns

safdwiatuarafiwBtmalulaimaitaasaafismegnmin

fonedeauasgaanaan Fdeilagiuiifedestunuiass
eI

Importance, roles and mechanisms of microorganisms

in bioremediation of organic and inorganic pollutants;

bioremediation technology in the environment and industry;

current topics in bioremediation

0203 433 9adaAnenmeRaunandan 3(2-2-5)

Environmental Microbiology

edntieAunan  : 02032319a%23MeN UA 0203291
Ufjifnsgatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

Qﬁw‘%ﬂuﬁw fk wAzIMA PAnIsaLATNATIARTY
Lﬁaamﬂﬁaﬂﬁmmﬁ;ﬁm’%ﬂuﬁqLmé’am miLL?ﬂmLﬁZﬂﬁﬂQUﬂN
Qawridire lhAatiymaafisuasms Waawiddanmmaduislu
foneden Tdetgiuiifiedasiugeiinemedunedon

Microorganisms in water, soil and atmosphere;
activities and effects of microbial activities in environment;
solution and control of microorganisms causing pollution and
bioremediation; current topics in environmental microbiology
0203 434 s;a%’ﬁwmmamsmw'i 3(2-2-5)
Agricultural Microbiology

s1e3deAuna  : 0203231 aqa%'ﬁwm Lz 0203 291
Uftiinsgatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
Quriddastamaasnydulmesinasde’ gaunden
rialanlufimuasdo mavkvendliqaunidifedusemimmse
s e mavitessin mslFlueeslanuasqdwideselulaan
mslfaAuriminuausinemsdad uszmsmueudalaydiis
Animalsand 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; biocontrol
0203 435 aqa‘i"ﬁﬂmmaqmmmssu 3(2-2-5)
Industrial Microbiology
: 0203 337 #35InenvasqAun3d
: 0203 337 Microbial Physiology
gﬁuw%ﬁﬁ'amsqmﬂmmm pwTAnagedniy

183 TeAUNat

Prerequisite

Qmmwmwﬂ%@ﬁw%ﬁ ﬁuﬁmmaoiwumiwﬁﬂLgaxmﬂgm
qhuvisd saumaenamsvasnTIvain mafiufennanAauagmaii
e mafeRangRwYsEMegasnIsaLarmMIUS TN
AT Auasyfugfinnaduridmegasmnss
Microorganisms for industry; substrates for industrial
fermentation; basis of cultivation system; selection of industrial
microorganisms and genetic improvement; downstream
processes and harvesting; primary and secondary metabolites

from industrial microorganisms.

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



0203 438 msmuaalagdii 3(2-2-5)
Biocontrol
MedndeAunan  : 020323198%3nen Ua 0203291
Ufjtiinsaatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

fMafaana wde Usuamvasmsnuaulagdiis
Fovanlumseueulasiiisteruasiadievasmanueuleednis
ausNTRasi o manAauazmsUszyndly

Definition; concept; types of biocontrol; main
approaches to biocontrol; advantages and limitations of
biocontrol; properties of microbial products; production and
applications
0203 457 Léauwﬁei'amwu,azmﬁﬁmﬁmnaﬁw%é 3(2-2-5)
Biofuels and Chemicals from Microorganisms
: 0203 337 #3sInenvasqAunid
: 0203 337 Microbial Physiology

F1eIMLIALNA

Prerequisite

X aa Ao €A a A A6 a Ag

LﬂﬁaL‘WNGE’JJ'HWLLﬁSL@QJﬂN%WNﬁWI@E@ﬁ%W?EJ QUNIY
Mduuvasnde Tagfu nsrUIUMIKAALALNITUINMILAY
NenHanGa

Biofuels and chemicals produced by microorganisms;
microbial sources; substrates; production process and product

recovery

2) qaﬁ'ﬁwmﬁﬂﬂ

0203 346 qAuv3dnalsmaiyud 3(2-2:5)

Human Pathogenic Microorganisms

edndedunion  : 020323199%3Men ez 0203201
Ufjiifinisqatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

wefis suarhianolse sauaznalnmsdnga ms

@lauﬁuamamia@éamaﬁ'wmwwﬁuawmﬁ%ﬁL%aﬁaii@mqﬂ
dhluluheme

Bacterial, fungal and viral pathogens; diseases and

pathogenesis; human responses to pathogens and pathogen

invasion strategies

0203 349 uandluadn 3(2-2:5)
Actinomycetes
MedndsAunan  : 02032319a%23neN UAT 0203291
Uijtinsgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory
Sugiinen §35ven Wugnasa aynsaiow inefinen
LLﬁ;‘jmiﬂ’S;‘iﬂqﬂﬂ?ﬂ%ﬁ’MLﬂWi QWHWMWTENQWWTS LLﬁZ%NmiLLW%g
Morphology; physiology; genetics; taxonomy; ecology
and their applications in agriculture, food industry and medicine
0203 355 qaiﬁwmé’mms'sjmﬁmaLLazmmsm'sjm 3(2-2-5)
Microbiology of Sanitation and Public Health

agdntedunion  : 0203231953931 Az 0203201
UjiAmegatainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

VMR ALA e DI RS TIRenTag
FEN@mEN Matlasiuiarmanauas

Principles of plant sanitation and public health;
involved microorganisms; epidemiology; prevention and control
0203 358 inaluladilunzasadiuvas 3(2-2-5)
Microbial Genome Technology
swdndefiunau 0203 235 Wugrnamsrasiurd
Prerequisite : 0203 235 Genetics of

Microorganisms

wnmaneuiuacaluseasAwad asdanan
Imqﬁ%m milﬁuﬁwmﬂmamiaamﬁ HULUY NMFLEANDBNLEY
MIMUANMILEREEN MIlemsidduiinale nduuseAidue
waresiSua AanadegUuuudlue masuunmiifivastu
maemeAs dSeuiiey anaderiusan ums dlusunss
ooulatt uaztoya Tumsdiemsialurasqdunie

Principles 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

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0203 359 Inenulsdia 3(2-2-5)
Parasitology
edntieAunan  : 02032319a%23MeN UAL 0203291
fjtifinisgadainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

UaRafinitias mesLaumaTLaAT MaRUAUgUaY

2T imsssaaivn iAelsaluan esdThE s sEaiy
Anend matlestuamaenugn mannaifiasiu s fiidns
Commonly found parasites; metabolism, reproduction

and life cycle of human parasites; host-parasite relationships;
prevention and control; laboratory diagnosis
0203 403 9aFaInendieseyt 3(2-2-5)

Microbiological Assay

edndefunion  : 0203231958731 a2 0203291
UjiGmegatainen
Prerequisite 1 0203 231 Microbiology and

0203 291 Microbiology Laboratory
malfqauradlumsnsaliensilwdsnummiazs
RN 0i09an6n9 ) 1w nTeaedllu Jeniiu nsulfFue ssranany
Wa ety UazaITIaNsSs
Using of microorganisms for qualitative and
quantitative analyses of substances such as amino acids,
vitamins, antibiotics, mutagens, toxins and carcinogens
0203 410 qaiﬁwﬁﬁaﬁﬂmanﬁuwm‘l 3(2-2-5)

Diagnostic Medical Microbiology

Medndedunan  : 0203 333 ayNINITIRINEN
wuafiiSe 0203 331 Snenwien
uag 0203 332 nenlada

Prerequisite : 0203 333 Systematic Bacteriology,

0203 331 Mycology and 0203 332
Virology
o aa Al a ¢ o
NaNNMII INMI Lmzmmiﬂﬂuﬂmmmmmw,l,asw
o a A o AV v a
ULWNTUAUDI LUAOVILIE \IL’ﬁﬁ T UsE® w‘lmmmnmmmmmami
wmEene Bt anginen wayinenniiaurin
Principles, methods and media for isolation and
identification of bacteria, viruses, fungi and parasites from
clinical specimens by culture; molecular, and immunological

assays

0203 439 Ingnindu 2(2-0-4)
Vaccinology
nedndefunion  : 0203231988330 a2 0203236
InengRanin
Prerequisite : 0203 231 Microbiology and

0203 236 Immunology
A Y o I3 ° €
TEUUHHANNV SHRLIARENON ﬁa‘lﬂﬁﬂadkaWLWﬂmai

A €

-8 Toguinsedumanousuasdusylulnayfunasi-wad 3

o

nARTedUNNITAS LaHANARTIN B TUTAs MINTEGUITUL

pidurlaetedu mslfuasneaasldindu

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
0203 459 nmifivinamenuiadunid 2(1-2-3)

Microbial Culture Preservation

egdndefunion  : 0203231997931 a2 0203201
Ufjiifinisgatiainen
Prerequisite : 0203 231 Microbiology and

0203 291 Microbiology Laboratory

wanMsuaZAsMafiuSnmaneiugadund msiams
THULLAYMITIUTINE T Dy Ta L TaAuniE Ay SN
TarhvuamsasauaIeg Lmtmiméauﬁwmuﬁqsﬁm%ﬁ RGN
auiifumurnameiudyiuiduacmsliims

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 qRurAdrugAtlygviasin 2(20-4)
Microorganisms and Local Wisdom
: 0203 231 383NN
: 0203 231 Microbiology
Qurddiduitug Aty eduludumaines

s183TeAUnat

Prerequisite

N5 AIndoN LarMIUNNE mﬁmiwzﬁuazaﬁmmgﬁﬂmm
¥ AI } 3 Yy a a 3 = v
‘Vlaﬂﬂ‘tﬂ@Hi‘ﬁﬂﬂﬂ@@?%@ﬂ“ﬁ’n%&ﬂ LAUNTEANTAIL A ULDILRY
MIDDNMAOTFIN

Microorganisms related to local wisdom in agriculture,
food, environment and health; analysis and discussion on local
wisdom using microbiological knowledge; emphasis on

self-study and field work
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2.4 3dseaunseiase e i Seuldtound 3mihefin
dwsufidalusunsnund vaelitiaundt 2 wihefie dmsuie
Tsunsnamniadinem
0203 399 lassrmiiameqataing 1 1(0-2-1)

Senior Project in Microbiology 1

madua mahvalassnddauaemmeasdide
YNIRRTFINEN maslﬁmi@Ltamaqmmiﬁﬁﬂ%mﬂm@mﬁﬁy

Literature review; research proposal and experimental
performing on microbiological subjects under supervision
0203 498 lasssuiiamegadaing 2 2(0-4-2)

Senior Project in Microbiology 2

swindsdunan  : 0203 399 lasssudifanis
aathainen 1
Prerequisite : 0203 399 Senior Project in

Microbiology 1
maStuaTEena U FNMIITehiauadofit sy
a I LA ¢
uazaunaugLRaENy s
Research and presentation of research work to the
Department Committee; writing up report and final report
submission
0203 499 Tgyiesmegatiainen 2(0-4-2)

Special Problem in Microbiology

5183 LeAUnat :ém%nﬁammmﬁmqa%ﬁﬂm
v '
Fudlf 4 lsunsaavnadnm
Prerequisite : The fourth-year Microbiology

student ofCooperative program

msfnTEyeas Maauain M33TeMegaTaine

my‘lﬁms@Lm‘na@mmiy‘ﬁﬂ%ﬂmﬁmwﬁLm:r WAEMITEUIBU
Wuguhasaysnd

Individual studies; literature review; research

performed on microbiological subjects under supervision; writing

up report and submission

3. wanamsiinyseaunsalaviadnmn SRalUsunsandiEeu
91 0203 495 MIANNY Nvan 2 mhefin wariFalsunsaaniia
finw B 0203 395 MawSNANNNSENERRARNW Sau
1 yhefia Ueg 0199 499 antadne Twu 9 mhefa

0203 395 MsiesENANANSANANT AR 1(0-2-1)

Cooperative Education Preparation

WANMS UWAAKAYNIELAUMIURIEnNaRN sudlay
Folsuinedas mmiﬁu@muam@ﬁ@hmiaﬁm@maw%w
mmiﬂﬁuﬂmﬁmﬂﬁﬂﬁﬁﬁam menIuA e ARSI
YAANAW STULMELAERM N s MIsEnaum3 natianath
Lﬂ%mLﬁtmi@H%ﬂﬂm%

Principles, concepts and processes of cooperative
education; related rules and regulation; basic knowledge and
techniques in job application; basic knowledge in working;
communication and human relations; personality development;
quality management system in a workplace; presentation
techniques and report writing
0203 495 mMsElnw 2(0-4-2)

Student Practicum

MRNaNIATIN T RN TWNIENIRaTINe Wia
@EAneszand lumberunems ismiaiaenawdunm
Lsitfoenn 150 2l

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 Fufiadnw 9(0-40-0)

Cooperative Education

nedndsdunan  : dmsuiifaaenqatainendull 4
dl a a v K 1
Famzdowdeusnuia lsitaand
6 MAnsAn uTasiuuaeia
v lsitanndn 100 wisefa

Prerequisite : The fourth-year Microbiology

student or cumulative credit
more than 100

a % ava 1
mmmgmﬂmiﬂgummhamuﬂimaumiama
flseun Tneanusandessnivaminedutuammuylsenaums
mINaaadMeUMIAABILIN MIdanaatiRnTe
MdinAulafiNMAENNG LAz IIATIE TIInINENNTD

TumaLssiinamnadinIm s Ul NoLMILALTIAIALIINL
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NaNgasINMaasna
sandmiugensaslaana
(udngms lusi w.el. 2564)

4w

ranangas
e  wAngesinenenaastiudia suririiugenaasluana
MINAIND : Bachelor of Science Program in Molecular Genetics

FoulSgyg ez

mwlne  Gadi) Inenendnstiedia (ugenaaslaeng)
Gatl) M1, (Wugenamslang)

m‘mﬁaﬂqw (%Ialﬁw) Bachelor of Science (Molecular Genetics)
(%ay'a) B.Sc. (Molecular Genetics)

wangas
196 Sunmhefinnnnaeemdnges (siioent 139 miefa (Usunsatnd) ve 143 miefia (Usunsuaviadinm)
lassshaudngas
R . NwanmkEia
NI UALNGNAM
) Tulsunsaiing Tusunssiavwnafinu
1. wanedmnanuialy Laistoendi 30 Laistaendn 30
2. MIAITUANE Laisaendn 100 Laistaendn 97
NANAITIWNY 26 26
naN3TIen 74 71
- Amenedy 56 56
- Apuaniaen 18 15
3. weArRenied Liviaend1 6 laiviaund1 6
4. wanedmUszsumsaimasma Laivtaend 3 Laistaendn 10
(Mstnanunsasniadnn) (300 a1.) (400 ¥31.)
SRR Laittaendn 139 wiaefa Litaundn 143 wiaefia
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5181991

wingasinneanstindio sanlaiugeaasluana dngin

mnalassstravdngasded

1) wanedmanwviall

2)  UNIAITURNE

(usunssdng)
(Wsunsuaniadni)

1 ngxdnunm

0201 113

0201 114

0202 103

0202 193

0203 110

0203 191

0204 104

0204 194

0202 104

0202 194

0203 120

0203 192

UARGAE 1

Calculus 1

UARQNE 2

Calculus 2

HANIAA 1

Principles of Chemistry 1
Ufemamaned 1

Principles of Chemistry Laboratory 1
Finen 1

Biology 1

URiAMaTINen 1

Biology Laboratory 1

Mandaagu

Fundamental Physics
URiGmsREndyagm
Fundamental Physics Laboratory
HANIAR 2

Principles of Chemistry 2
URAmamaned 2

Principles of Chemistry Laboratory 2
Finen 2

Biology 2

UfIidMsTImen 2

Biology Laboratory 2

laitawndr 30 wiaefia

laitandr 100 wisefia
Laitoand1 97 wiaefa

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)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2. nguizien
(sunsaan®)
(Isunsuawiadinin)

2.1 2 nandisfy
(sunsaan®)
(Isunsuawiadinin)

0202221 AiBuael

Organic Chemistry
0202241 Fuell

Biochemistry

Laiiaendt 74 wiaefia
Laiiaandt 71 wiaeia

56 WkILAG
56 UkILAG

3(3-0-6)

4(4-0-8)

0202 250

0202 291

0202 296

0202 299

0203 271

0203 292

0203 231

0203 291

0203 201

0203 261

0203 293

0203 294

0203 295

0203 302

0203 303

0203 306

0203 307

0203 308

0203 391

MIATEAIMAARIBILS
Quantitative Chemistry Analysis
Uhtiemuniturad

Organic Chemistry Laboratory
Uiianstund

Biochemistry Laboratory
Uiiemmademzimaeiidaianm

3(3-0-6)

1(0-3-1)

1(0-3-1)

1(0-3-1)

Quantitative Chemistry Analysis Laboratory

Wugenans

Genetics
Uhtiemeiugenans
Genetics Laboratory
JATYINEN

Microbiology
UIRN98Tnen
Microbiology Laboratory
FAnenvaaTas

Cell Biology

Aneinen

Ecology
Upianatineinen
Ecology Laboratory
Fugenam3laiana
Molecular Genetics
meRlemaiugenaalaiana
Techniques in Molecular Genetics
Foehid

Biostatistics

Fannma

Evolution

Faeane
Bioinformatics
Wwﬁmmwﬁuﬁm

Basic Genetic Engineering
Aluind

Genomics
Sunmaiugenasslaana

Seminar in Molecular Genetics

0203 492* Tassnumaeiugenaaslanana

dwsulsunssaniiadinm

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

4(3-3-7)

3(3-0-6)

1(0-3-1)

3(3-0-6)

2(1-2-3)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-2-1)

2(0-4-2)

Senior Project in Molecular Genetics for

Co-operative Education Program

0203 493**lassrmmaiugenaaslanana 1

Senior Project in Molecular Genetics 1

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU
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0299 202

0299 203

0203 494** lessnumaiugenamslaana 2

1(0-2-1)
Senior Project in Molecular Genetics 2
MndsnauEsvUInena®s 1 2(2-0-4)
English for Science 1
MIBINOEEMTLANENFEaS 2 2(2-0-4)

English for Science 2

* anefRefidonsoulisunsnanfafinm WuneAntumieie

famISuLY S v U

* IneiRanidanGuullsunndnd

2.2 Sanidan

(lsunssalnd 18 waefia
(lsunsuaviadinin) 15 waefia

0203304 aynaaiaiinsdu 4(3-3-7)
Introduction to Taxonomy

0203305 MeAmAuaERTINEN s 4(3-3-7)
Introduction to Anatomy and Physiology

0203309 WugenamSuaiInenszulaana 3(3-0-6)
Genetics and Molecular Biology

0203310 Tsinenidiosdin 3(3-0-6)
Introduction to Toxicology

0203311 Awineniugenans 3(3-06)
Genetic Toxicology

0203312 ATanmsvasig 3(2-2-5)
Plant Evolution

0203313  TugehaassosuuaiiGy 3(3-0-6)
Bacterial Genetics

0203314  TugeMEASIDIT 3(3-0-6)
Fungal Genetics

0203315 FAnenseduluanauaziuadl 3(3-0-6)
Molecular Biology and Biochemistry

0203321  wenmMIUSULIqeRugRe 3(2-2-5)
Principle of Plant Breeding

0203371  Wugehansaasdnd 3(2-2-5)
Animal Genetics

0203372 Wugehaaszasive 3(2-2-6)
Plant Genetics

0203374  \TRARUTFIERS 3(2-2-5)
Cytogenetics

0203375 WugehamsUszans 3(3-0-6)
Population Genetics

0203449 ATawnmyvasdas 3(3-0-6)

Animal Evolution

0203 471

0203 473

0203 474

0203 475

0203 476

0203 477

0203 478

0203 479

0203 480

0203 481

0203 482

0203 483

waluladdanm 3(2-2-6)
Biotechnology

Wugenam3zauad 3(3-0-6)
Biochemical Genetics

wgiennailugueslon 3(2-2-5)
Genetic Engineering in Eukaryotes
WeNMIMInREUgNEnS 3(3-0-6)
Principle of Medical Genetics
WugenaasiFaSano 3(3-0-6)
Quantitative Genetics
Eaaﬁmﬁwﬁu‘qmﬁmﬁmLaqa 3(3-0-6)
Selected Topic in Molecular Genetics
laleslulafind 3(3-0-6)

Microbiomics
X X A oa A 9 o ga
mamziReiniEaigiNamaIuLsRugeg 3(2-2-5)

Tissue Culture for Plant Breeding

Wugenasiunuidinenensas 3(3-0-6)
Genetic and Forensic Science
Famsnfedidslaana 3(3-0-6)
Molecular Systematics
masRifesemeiugenanilaans  3(2-2-5)

Molecular Genetic Diagnosis
wefiemeiugendassmiugUssnoumsysia 3(2-2-5)
Techniques in Genetics for Bussiness

Entrepreneur

2.3 ¥NIITLHanLES

D P A o ~ v
GLwLaamim"lmwmﬁmam wtﬂmﬂaﬂwmnwmaa NUIN

lailaen 6 wibefa

24 wm@?mﬂizaummimﬂamu

0203 393

0203 495

0199 499

a v 1 AR a &
FIRENANNNTDNNAUNNAUALENNRFNLN 1(0-2-1)
Student Practicum and Co-operative

Education Preparation

MmN 2(0-4-2)
Student Practicum

avfafnm 9(0-40-0)
Co-operative Education

KangnsMSANLIS=AUUSYRYINS UMSANW 2566 UKIINENAgUMAISAIU



199

WAWNSANIN
vé’najmﬁwmmaméﬂwﬁm mmﬁmﬁuqmam'ﬂmaqa (ﬂé'mjm‘ﬂmi .. 2564)
Fuilf 1 madn
swsIM a3 Nuwauneiia
Tsunsudng Tdsunsusunadnm

0041 001 MESINnEHNaER LA NINGDN 2(1-2-3) 2(1-2-3)
Preparatory English

0041022 | inwesasTinfanamamsaeuuag 2(2-0-4) 2(2-0-4)
Digital Literacy and Life for Transfomation

004x xxx Andnsily S 1 91ehn 2 2

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

0202103 | nanedl 1 3(3-0-6) 3(3-0-6)
Principles of Chemistry 1

0202193 | Uftidmananied 1 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 1

0203110 | @¥men1 3(3-0-6) 3(3-0-6)
Biology 1

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

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

0204194 | URimsRAnSyagm 1(0-3-1) 1(0-3-1)
Fundamental Physics Laboratory

FAWIUNULNG 21 21
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~ S udl
Fuln 1 madae
SHAIL o3 Pwaunieie
Talsunsutn Tilsunsussfadinin

0041 002 mmé’mqmﬁamiéami 2(1-2-3) 2(1-2-3)
Communicative English

0043001 | MIfAaEsaaNLLY 2(2-0-4) 2(2-0-4)
Design Thinking

00dx x| Sm@nminly wam 3 e 6 6

0201114 | UARENH 2 3(3-0-6) 3(3-0-6)
Calculus 2

0202104 | iéniad 2 3(3-0-6) 3(3-0-6)
Principles of Chemistry 2

0202194 | Ufiidmewanied 2 1(0-3-1) 1(0-3-1)
Principles of Chemistry Laboratory 2

0203120 | F29men 2 3(3-0-6) 3(3-0-6)
Biology 2

0203192 | UiifinmsEainen 2 1(0-3-1) 1(0-3-1)
Biology Laboratory 2

FNWUMKILAG 21 21
200 FuTH 2 madu
SHAIL fa3m Pwrnuneia
Tilsunsudnd Tilsunsussfadinin

0041 004 mmé’mmﬁammgmmamwwxﬁm’%wmmam%uazmmhiaﬁ 2(1-2-3) 2(1-2-3)
English for Science and Technology

00dxx | mdnminly S 2 e 4 4

0202221 | inilBuvd 3(3-0-6) 3(3-0-6)
Organic Chemistry

0202291 | UAtiEmsiniiBuniad 1(0-3-1) 1(0-3-1)
Organic Chemistry Laboratory

0203231 | 98%¥inen 3(3-0-6) 3(3-0-6)
Microbiology

0203271 | Wugehans 3(3-0-6) 3(3-0-6)
Genetics

0203292 | YfiiiAinwiugensas 1(0-3-1) 1(0-3-1)
Genetics Laboratory

0203291 | URTAms9aTynen 1(0-3-1) 1(0-3-1)
Microbiology Laboratory

0203201 | Finenvaaiaas 4(3-3-7) 4(3-3-7)
Cell Biology

FPWAURILAG 22 22
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¥
@

Fudldl 2 mavae

201

SWAIZ fa3m PwanmkIEne
Tulsunsudnd Tilsunsusunafinmn

003xxxx | Adnmiily San 3 medm 6 6

0044001 | siusfiasvnInendeiugamu 2(1-3-2) 2(1-3-2)
University’s Mission and Community

0203261 | fivaefinen 3(3-0-6) 3(3-0-6)
Ecology

0203293 | Ufti@imatiaefinen 1(0-3-1) 1(0-3-1)
Ecology Laboratory

0202241 | Foedl 4(4-0-8) 4(4-0-8)
Biochemistry

0202296 | Ufilenmsguedl 1(0-3-1) 1(0-3-1)
Biochemistry Laboratory

0203294 | Wugenamsluana 3(3-0-6) 3(3-0-6)
Molecular Genetics

0203 295 mmﬁﬂm@ﬁm@mﬁmﬂmmna 2(1-2-3) 2(1-2-3)
Techniques in Molecular Genetics

TN 22 22
$337 3 madu
SWAIZ §a5m PwanmkIeie
Tulsunsudng Tulsunsusunafinn

0202250 | melemgimaadigeLSano 3(3-0-6) 3(3-0-6)
Quantitative Chemistry Analysis

0202299 | UitiEmsmsTeneimanfidelfnns 1(0-3-1) 1(0-3-1)
Quantitative Chemistry Analysis Laboratory

0203303 | Aaims 3(3-0-6) 3(3-0-6)
Evolution

0203 306 FeTEmne 3(2-2-5) 3(2-2-5)
Bioinformatics

0203302 | Foerhid 3(3-0-6) 3(3-0-6)
Biostatistics

0299202 | mmdsnauimsuAinenenaes 1 2(2-0-4) 2(2-0-4)
English for Science 1

0203xxx | AMRanBMIZAL 6 6
Electives in Biology

WU 21 21
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Fuilfl 3 Mmedane

202

susAim Faim Puwaumeia
Tsunsudnd Tsunsusuniadnm

0299203 | mwdsnauamiLinnenams 2 2(2-0-4) 2(2-0-4)
English for Science 2

0203 307 Wu‘q’imﬂﬁmﬁugm 3(2-2-6) 3(2-2-6)
Basic Genetic Engineering

0203 308 %qulﬂﬂ; 3(3-0-6) 3(3-0-6)
Genomics

0203391 | dunamaiugenamiluiana 1(0-2-1) 1(0-2-1)
Seminar in Molecular Genetics

0203393 | wistmaMamSaNnauRnuLaEnnafnmm 1(0-2-1) 1(0-2-1)
Student Practicum and Co-operative Education Preparation

0203xxx | AMidaniamnzeu 6 6
Electives in Biology

XXXX XXX Foaanis 3 3
Free Electives

FIWMWIUUILNA 19 19
Y o Y
%UiN 4 MAAK
swsim Faimn uwanmeia
Tsunsudnd Tsunsusuniadnu

0203493 | lessnmumaviugenam3laiana 1 1(0-2-1) .
Senior Project in Molecular Genetics 1

0203495 | maRnaws 2(0-4-2) -
Student Practicum

0199 499 a‘mﬁﬁuﬁﬂm - 9(0-40-0)
Co-operative Education

0203 xxx | ATABNRINZAL 3
Electives in Biology

XXXX XXX FnRanies 3
Free Electives

FIWMWIUUILNA 9 9
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v 1 \ ’///
v ad ~—
Puiln 4 Maae
SWeAM Fa9m uwammieia
Tsunsund Tsunsuannadinun
0203492 | lessrmmaiugenamilaianasmsulsunsuamiadinm - 2(0-4-2)
Senior Project in Molecular Genetics for
Co-operative Education Program
0203 494 Iﬂﬁmmnﬁu‘qmﬂmﬂmmqa 2 1(0-2-1) -
Senior Project in Molecular Genetics 2
0203 xxx | AMRBn@NIZY 3 3
Electives in Biology
XXX XXX | ATnGendd 3
Free Electives
SN AR 4 8

203
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204

ABsUIUTIE I
RAINIBUANIL
1L Ngxdmunm

202 113 UARRAH 1 3(3-0-6)

Calculus 1

Slouazenndiaiiosmasilaiu aytusaasioriiu
Susieauaznaszgng 1susuazmaLiszana

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

0201 114 UAAAHE 2 3(3-0-6)

Calculus 2

Hosfumanesnuys Aauazeaaiiomasie iumme
§ruls enuselaeuazmatiszand oynaNatiug

Functions of several variables, limits and continuity
of functions of several variables, partial derivatives and
applications, infinite series

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

Principles of Chemistry 1
Tnssassnsman USnmuanadaniug Wuseiad saitifivas

NI angaedl Me 2094l 289ma7

Msavany andifnaadindin nTe-lwd mIasmetinimes uay

mi‘lmmmi@—ma

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 YfjTAnsuansedl 1 1(0-3-1)

Principles of Chemistry Laboratory 1

Wonlovasnedan : 0203 103 wdnwedl 1 (@1a8ew
v [ 2
wHaufuld)

Prerequisite : 0203 103 Principles of Chemistry 1

(or in concurrence with 0203 103
Principles of Chemistry 1)
maneaasiisanadasiuiamluseda 0202103
v A \ o o ava > ¢ X
wanIAN 1 1 entaeesy Tuieefceing mﬂﬁﬁqﬂmmwugm
maadl snifeoafiniin nemnenasiivosuis suganil nea-we
@ 6
aacany tinas uasmsnwse
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
0203 110 F¥Anen 1 3(3-0-6)

Biology 1

daifveedediin nadassuuaedidin suduims
Anenenans SELATiI0sTin IwRALAUNILDATA Tugenans naln
DI TNWIMS mmwmﬂwmwaﬁ@%ﬁm ‘[mqﬁ%ml,awﬁw%m
Rruaedad Aneinenuasnoingss

Characteristic and organization of organisms, science
methodology, chemistry of life, cell and metabolism, genetics,
mechanism of evolution, biodiversity, structure and function of
plant and animal, ecology and behavior
0203 191

UfdiRnsiaingn 1 1(0-3-1)

Biology Laboratory 1

Wanlovasnedan : 0203 110 Fanen 1 @1ndeu
3 [ -2
wHanfuld)

Prerequisite : 0203 110 Biology 1 (or in

concurrence with 0203 110
Biology 1)
mimaaﬁaamﬂﬁaﬁu L‘lia%’]iuﬁ 879 0203 110
Fiven 1
Experiments in correlation to 0203 110 Biology 1
0204 104 #Andaagu 3(3-0-6)
Fundamental Physics
ﬂama@% mié”%mmzﬂé"u Laild LN LLﬁﬁﬁﬂ%ﬂ’]ﬁ@%
99l s iihuazannausingn apmmaenans uasiandya bl
Mechanics, vibrations and waves, sound, light and
optics of fluids, electric and magnetic fields, thermodynamics,
and modern physics

awva

0204 194 iGnsHEndyagin 1(0-3-1)

Fundamental Physics Laboratory

Waulavasnedan : 0204 104 Wandyagu (1952w
v £ j7A
whasfuld)

Prerequisite 1 0204 104 Fundamental Physics

(or in concurrence with 0204 104

Fundamental physics)
maarasfisaaedssiuiawim 0204104 AEnSyeIL
Experiments associated with 0204 104 Fundamental

Physics
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0202 104 wanLAd 2 3(3-0-6)
Principles of Chemistry 2
Léﬂul‘ll‘ﬂﬂdi']iﬁ‘ﬂ’] : 0202 103 ﬂﬁﬂtﬂ