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1. Baedmdnmvall

lsitaundn 30 wibiefia

dWnldaunanedn@dnsialusmdnendusmansans

(PATLLISLI99 .61, 2554) TEAUD AL UMK

2.

WNINITURNIZOW
2.1 3mdweg
(1) FIwagiisdy

0501 401

*0502 101

0502 403

*0503 111

0504 101

*0504 402

*0506 101

*0506 102

*0506 201

*0506 202

*0506 301

*0506 302

*0506 401

*0506 402

laitasnd1 134 wvaefia
Laitaend1 50 waeha
Laitaend1 48 wiaefia
MILIMNIUAZMTUT U DATWMFFNIN 2(2-0-4)
Administration and Educational Quality
Assurance
ImendmnTuag 2(2-0-4)
Psychology for Teachers
MTUERaES WU lulsaSen 2(2-0-4)

Guidance and Counseling in School

wianssume uladmssumenasms 3(3-0-6)
Sosamansfinn

Information Technology Innovation

and Educational Communication
MITALarMILSTUAUNAMTANEN 2(2-0-4)
Measurement and Educational Evaluation
MMM 3(3-0-6)
Educational Research

naNMIUaLLSI N MTEnEN 2(2-0-4)

Principles and Philosophy of Education
AnEAT INweEMITuagioa T 3(3-0-6)
Aspects of Profession and Professional
Teachers
MuaETAUsTING LA 2(2-0-4)
Languages and Cultures for Teachers
MR UUE U 2(2-0-4)
Inclusive Education
HINNIINLALOMIDONUULMTIOMT  3(3-0-6)
Seud

Learning Management Innovation
and Desing
MIBBNLULLGAEMINBNGNGAT  3(3-0-6)
Curriculum Design and Development
mﬁ@wmi%uﬁammzﬁqmﬁamﬁla 3(2-2-5)
maFeug

Classroom Management and Learning
Environment
Uszaumaoimine; 2(1-2-3)

Teacher Profession Experience

*0506 403 MIHNNWILAZE RN saUNTaL
Anawes
Seminar and Enhancing Teacher
Profession Experience

*0506 501 maUfTifmsseulusmudnm 1
Internship 1

*0506 502 mILtAmsseulusmudnm 2
Internship 2

YN

2(2-0-4)

6(0-12-0)

6(0-12-0)

a nd'd 2K a nd'd @ a o
UENREINZO e RIZENIR (ENREIIAN i?&l’l?ﬂ“/lé#ﬂﬁﬂiﬂﬁ‘gdLL@%NHWQ@

2.1.2 3nEwagifen litaendn 2 wisefia

0501 403 mﬁ@ﬂﬁﬁﬂmu@ﬂizw 2(2-0-4)
Non-formal Education Management

0502 302 RAeIMENWaAMITMILAJ 2(2-0-4)
Developmental Psychology for Teachers

0502305 ilymwafinssudniaGeuuay 2(2-0-4)
LL%’JVINLL?]NL’?J
Problems on Behavior Disorder of School
Child and Prevention

0502 404 WaTenguamMILMIsFNm 2(2-0-4)
Group Dynamics for Education

0504 301 M3IAMAULLI 2(2-0-4)
Measurement of Performance

0504 302 MIIALATNAN 2(2-0-4)
Measurement of Personality

0505302 awiielsaEen 2(2-0-4)
School Hygiene

0505 401 flanTssmeammgiFem 2(2-0-4)
Learner Developing Activities

0506303 MANgERM AN 2(2-0-4)
Basic Education Curriculum

0506 304 MSHNMNILLNTY 2(2-0-4)
Community and Education

*0506 404 MF¥AMIFUELYU 2(2-0-4)
Classroom Management

0506 405 MA@ BITHUALATiUNTDS 2(2-0-4)
DI
Developing Ethics and Values for Students

0506 406 MIFDULLLIAMA 2(2-0-4)
Microteaching

0506 407 MIANAMISLUMIEDH 2(2-0-4)

Instructional Supervision
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0506 408 aWFeudnmanSUAg 2(2-0-4)
ASEAN Study for Teachers

0506 409 uWaIMIBEuUasMeNAUAT  2(2-0-4)
SN

Learning Resources and Information Searching

2.2 3uan lsitaunin 84 wvianfia
2.2.1 3rnande@y 74 wheia
#fnazdaaauynngaian
neNNEWINSMIIneesas

0299302 WanMIMANENenaas 2(2-0-4)

Development in Sciences

nqaLAsl

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

0202193 UftiEmmaned 1 1(0-3-6)
Principles of Chemistry Laboratory 1

0202104 W&TWAR 2 3(3-0-6)
Principles of Chemistry 2

0202194 URUEMIvaNIeN 2 1(0-3-6)
Principles of Chemistry Laboratory 2

0202215 nflefwiddmiAnmensasinly  3(3-0-6)
Inorganic Chemistry for General Science

0202250 MAemzAmaediFalFann 3(3-0-6)
Quantitative Chemical Analysis

0202221 oAUV 3(3-0-6)
Organic Chemistry

0202234 \oiiBeandidoodu 3(3-0-6)
Introduction to Physical Chemistry

0202242 Fued 1 3(3-0-6)
Biochemistry 1

naxATAAFFR

0201 113 LLﬂaqﬁﬁl 3(3-0-6)
Calculus 1

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

ngudainen

0203110 #¥inen 1 3(3-0-6)
Biology 1

0203120 #¥inen 2 3(3-0-6)
Biology 2

0203191 UIEMsEIMEN 1 1(0-3-6)
Biology Laboratory 1

0203192 UfiIEMsTIImen 2 1(0-3-6)
Biology Laboratory 2

0203301 FWMenvosTas 3(3-0-6)
Cell Biology

0203 304 WANAYNIHNITIU 3(2-2-5)
Principles of Taxonomy

0203315 auNINIDIUNY 3(2-2-5)
Plant Taxonomy

0203341 Wugenams 3(3-0-6)
Genetics

0203352 FATIVNENTDITAR 3(2-2-5)
Cell Physiology

nasilEns

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

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

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

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

0204214 NAFNERSHULATL 3(3-0-6)
Classical Mechanics

0204231 oufuslmdnlndh 3(3-0-6)
Electromagnetic Theory

0204271 FAndyelnal 3(3-0-6)
Modern Physics

0204309 lan eeNa®3 wazaamet 3(3-0-6)

2.2.2
0506 393

0506 494

The Earth, Astronomy and Space

Jmeseuizien  likesnd1 6 wiefa
wé“ﬂqmuazmiaau%wmmam%ﬂl”ﬂﬂ 1.3(3-0-6)
Curriculum and Instruction in General
Science 1
wé“ﬂqmuazmiaau%wmmam%ﬂl”ﬂﬂ 23(3-0-6)
Curriculum and Instruction in General

Sciences 2
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2.2.3 Srnaniden (nguiasl-dainen-idnd) lidaand
4 wibena
nqaLAsl

*0202 261 WaAwaSHugw 2(2-0-4)
Basic of Polymer

*0202 263 FYUUMIIAMIADAMNLALANN 2(2-0-4)
Uaaaiumaad
Quality Management Systems and
Chemical Safety

0202311 1afllavizduviad 2(2-0-4)
Organometallic Chemistry

0202313 nflofiwrdRunadon 2(2-0-4)
Environmental Inorganic Chemistry

0202314 eflgnluana 2(2-0-4)
Supramolecular Chemistry

0202315 Fmamsawnlmalnddmsuans  2(2-0-9)
Usenavafiunid
Spectroscopic Method of Inorganic
Compounds

0202316 LofiTnefiuviad 2(2-0-4)
Bioinorganic Chemistry

0202317 m3ldmaniamasmanadl 2(2-0-4)
Chemical Aspects of Computing

0202323 LoSINAAS U iBTINTIR 2(2-0-4)
Natural Product Chemistry

0202334 LoRBUVREEGRENS 2(2-0-4)
Physical Organic Chemistry

0202343 Fashsswneenaaiitoeduuay 2(2-0-4)
maseendld
Introduction to Bioinformatics and Applications

0202344 Fuadvasemnsuazlnanms 2(2-0-4)
Food and Nutritional Biochemistry

0202366 nelulagimsens 2(2-0-4)
Rubber Technology

*0202 381 LARENIZIARDN 2(2-0-4)
Environmental Chemistry

0202385 MaAUAUTayaMIAl 2(2-0-4)
Guide to Chemical Literature

0202389 wiifieniuieiasdhans 2(2-0-4)
Cosmetics Chemistry

0202 348 FUARVDINIWAANNINUAZANNGD  2(2-0-4)

Biochemistry of Love and Happiness

0202411 Fwraiuaznbuduaes 2(2-0-4)
Sensors and Nanosensors

0202 422 VdafiewmaniiBurad 2(2-0-4)
Special Topics in Organic Chemistry

0202424 dimadlaind 2(2-0-4)
Stereochemistry

0202434 \wRTMAANAEMISARRN 2(2-0-4)
Surface Chemistry and Catalysis

0202447 welladdiSwaioedu 2(2-0-4)
Introductory DNA Technology

0202448 whilnduaelis@vmandrenans 2(2-0-4)
Pharmaceutical Peptides and Proteins

nqudainen

0203231 R@T¥INEN 3(3-0-6)
Microbiology

0203 261 fnaefinen 3(3-0-6)
Ecology

0203291 UGTANTTINEN 1(0-3-1)
Microbiology Laboratory

0203292 UiiAimsingenans 1(0-3-1)
Genetics Laboratory

0203 293 UM IANEANeN 1(0-3-1)
Ecology Laboratory

0203302 Faahid 3(3-0-6)
Biostatistics

0203 303 AT@wms 3(3-0-6)
Evolution

020334 IV INENVDIMTLAIEY 3(2-2-5)
Developmental Biology

0203 344 Wuﬁmmmﬁugm 4(3-2-7)
Basic Genetic Engineering

0203391  waTAITIInen 3(1-4-4)
Biological Techniques

0203 419 WHNIAFTHFNA 3(2-2-6)
Economic Botany

0203457 nmpABaiadefy 3(1-4-4)
Plant Tissue Culture

0203 469 mmwmmﬂmam@%qmwuazmi 3(3-0-6)

ausn

Biodiversity and Conservation
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0204209 MANdAMIREEN 3(3-0-6)
Environmental Physics
0204 321 Lme\'awﬁmmmsnmﬂﬁm@J 3(3-0-6)
Energy Conversion and Resources
0204342 Bdnvaafinddmiumsaoas 3(3-0-6)

Electronics for Communications
a - X g 1 a
3. WN?G]?‘II’REQTILE\% VLN%QFJTYJ‘] 6 WWBNG

ToelizadonSenannednfiauasula annedn oy
wiauanane 398 lsitoani 170 whefie
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LAAILLAUASANIN

WNUNIISEUNRANENGHS TUTN 1

Fuli 1
MAak madane
Xk xxx. ANeAnTh iUy 4 | oxxxx Amanmvhlutedu 4
0506 101 wanMIuazUSza IMeinm 2(2-0-4) 0506 102 AuidnuANTnuasmaiungiondn  3(3-0-6)
Principles and Philosophy of Education Aspects of Profession and Professional
0503111 wienTsd malulafimsaumeuasms  3(3-0-6) Teachers
Aomnsmensanm 0501 401 ﬂﬁu%‘mﬁLLasmiﬂisﬁuﬂmwwmiﬁﬂm 2(2-0-4)
Information Technology Innovation Administration and Educational Quality
and Communication in Education Assurance
0201 113 Lmaqﬁﬁl 3(3-0-6) 0201 114 Lma@ﬁﬂ 2 3(3-0-6)
Calculus 1 Calculus 2
0202103 wanLadl 1 3(3-0-6) | 0202104 Nl 2 3(3-0-6)
Principles of Chemistry 1 Principles of Chemistry 2
0202193 UftiEmananed 1 1(0-3-6) | 0202194 URIEMIMANLAE 2 1(0-3-6)
Principles of Chemistry Laboratory 1 Principles of Chemistry Laboratory 2
0203110 F7men 1 3(3-0-6) | 0203120 #Inen 2 3(3-0-6)
Biology 1 Biology 2
0203191 URiENsTYInen 1 1(0-3-6) | 0203192 UfiieinsTa3nen 2 1(0-3-1)
Biology Laboratory1 Biology Laboratory 2
0204101 #A&N&1 3(3-0-6) | 0204102 WAnd 2 3(3-0-6)
Physics 1 Physics 2
0204191 URmsREnd 1 1(0-3-6) | 0204192 UfTemsAENS 2 1(0-3-1)
Physics Laboratory 1 Physics Laboratory 2
59 24 KNG 59 24 wILNG
Y o
Auiln 2
Madn mavane
s s Smnansin ltfssy 2 | oo Amdnminlutisdu 2
0502101 [giamendmiuag 2(2-0-4) | 0506202 MIFNHUULELUIIN 2(2-0-4)
Psychology for Teachers Inclusive Education
0506 201 MmmuasImusIINdnTLAg 2(2-0-4) | 0202221 DUV 3(3-0-6)
Languages and Cultures for Teachers Organic Chemistry
0202215 nfefraddmitAnmnenaan@ly 3306 | 0202234 nfiG AN 3(3-0-6)
Inorganic Chemistry for General Science Introduction to Physical Chemistry
0202 250 mMFAezAmaeiFaliam 3(3-0-6) | 0203304 VENAYNITHITIU 3(2-2-5)
Quantitative Chemical Analysis Principles of Taxonomy
0203341 sWugenaas 33-06) | 0204271 Wandyelmsi 3(3-0-6)
Genetics Modern Physics
0204214 NaenaasLULRTL 3(3-0-6) | xxxxxxx ArEWAgAEN 2
Classical Mechanics xxx xxx AMannih ldan 4
s xx Smnansvi loiden 4

593 22 nIwh6

593 22 WIEAa
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A Mmatae
0506 301 WIAMITNUAYIITOONULLLMIIEEUS 3(3-0-6) 0504 101 M¥InuazmaLsEinNamsinm 2(2-0-4)
Learning Management Innovation Measurement and Educational Evaluation
and Design 0502 403 MNAUULIILALMT WFLENE l5aiEem 2(2-0-4)
0506 302 MIBNLULLASMTNMWIMANTAT 3(3-0-6) Guidance and Counseling in School
Curriculum Design and Development 0203 362 &RTINEnvadaas 3(2-2-b)
0202 242 Fued 1 3(3-0-6) Cell Physiology
Biochemistry 1 0204 231 ViopAualinanvih 3(3-0-6)
0203301 FVinenanITas 3(3-0-6) Electromagnetic Theory
Cell Biology 0299302 WahMIMAneneaes 2(2-0-4)
0204 309 Iaﬂ MIENEAS azaImel 3(3-0-6) Development in Sciences
The Earth, Astronomy and Space 0506 393 mﬁﬂqmuaxmsﬁauﬁwmma@%ﬁﬂﬂ 1 3(3-0-6)
XXKX XXX %ﬁﬂ‘mﬁ?‘lﬂ Han 6 Curriculum and Instruction in
General Science 1
sooc ok Anansii liden 4
593 21 wwIEne 593 19 wuIEne
$uii 4
Madn maae
0504 402 MFATLVIMIFNEN 3(3-0-6) | 0506402 YsraumsniTTIWag 2(1-2-3)
Educational Research Teacher Profession Experience
0506 401 miﬁmLma'\ﬁL%Huiuﬁﬁmn@ﬁ@mm 3(2-2-5) | 0506403 mMEFNNWMAzENGNRNTEUMIEL  2(2-0-4)
mM3FineN AnTwey
Management of Learning Resources Seminar and Enhancing Teacher
and Educational Environment Profession Experience
0203315 UNINIDURY 3(2-2-6) | o xxx AMeniden
Plant Taxonomy XXXX XXX ATURONGS
0506 494 wﬁn@mmzmﬁaauﬁwmmam%ﬁﬂﬂ 2 3(3-0-6)
Curriculum and Instruction in
General Science 2
XXXK XXX ATNanEen
XXX XXX ATWRNLER
593 18 wwIEna 593 8 UIENA
v
Fuilf 5
MG Mmadae
0506 501 msLtiEmesaulusmudnm 1 6(0-12-0) | 0506502 MIUAtIENMIEUlLanLFNL 2 6(0-12-0)
Intership 1 Intership 2
59N 6 WWIBAG 59 6 UILNG
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AR5
1. w3 anwily laittaundn 30 wibaefia
nlumsmsnadmanmin s inandusmansens (@iy

US11i3 W . 2554) MeazBALERI lumMANYIN
2. UNIOITANITONB Laittoundn 134 wleda
2.1 3mlweg Lsistoand 50 wibaefia
2.1.1 FEwaglidy Laittoundn 48 wibiefia
*0501 401 MeUFINTUaTMTUsEinABMIW 2(2-0-4)

ma@n

Administration and Educational

Quality Assurance

Vo) MANMS JUMUY STUUMIUINSMsEnm
wazmasziugumnmimstinen amggihmemséinm ms
Aeathafluszun maBousiaussnesdng aywedmiuglu
asfnsuazmsAnsiadasslunsdng mavhadufin msdavi
Tossnmmadnms msdalasensuaziansssiiowasnan,
fnwn madelasamstinein madnmiiewamgamu made
%UUﬂﬁﬁumm‘ﬁ'amﬁu‘%‘mﬁ?\fmnmm:m’iﬂizﬁuqmmwmi
finwn ﬂgwmaﬁLﬁmﬁﬁmﬁumiu’%wﬁmiﬁﬂmLLazmiﬂﬁzﬁu
N aseniaitl

Theories and principles of educational
institution administration; educational leadership; systematic
thinking; organization culture learning; human relations and
communication in organizations; team working; education
quality assurance; academic project; job training project;
projects and activities for educational institution development;
information systems for educational management; and
education for community development ; laws concerning
educational administration and educational quality assurance

*0502 101 I0Inenswiuag 2(2-0-4)

Psychology for Teachers

amaSiliosduAutanineuasmauiaeine
MIFNm L‘ﬁaLﬂma}ﬁﬁmﬁme’;mﬁaamﬁﬁ@m AN
WannmavasNyedanaGiuaainen lumsBeunssos Serinen
madeud Sednendmsudnfien madssndlfenadifenenn
KSenlimanzaniuiannmamssses dladmsde uazalndms
e uavermniin wiaaRs AR S lrEuSlE
FIFAENFNENN

Introduction to psychology and theory of
educational psychology in order to understand human

nature and basic needs; human development; psychology of

classroom instruction; psychology of learning; psychology for
learners with special needs; implications of knowledge into
teaching to improve learners’ performance to match their
brain development, thinking and learning styles, aptitude,
as well as to promote their learning capacity to reach the
highest level
*0502 403 NSMULUWILAZNIS LHALININ 2(2-0-4)

TulseBan

School Guidance and Counseling

ANANAY UFHRN dagnannNI9I9NITLIMI
MIUBEUW MTIANT MIUUUWI NOELAMATNM Uz
msuimsmsuusum lulssSeu  meadiadee lunslinig
PnmuasmIinUtiamslvasnmdmsumauiitiywiingd
LLﬁﬁLWﬂﬁﬂEﬂ UW/IUWVITE’N‘quﬂa'lﬂTUQGINL%EI%SL%ﬂWiLL%mLWJLLﬁE
IR

Definitions, philosophy and principles of
guidance administration; guidance management; guidance
theories and techniques; guidance services in schools;
simple techniques and practice of counseling for crisis
problem solution and sex education; roles of school staff in
guidance and counseling services

*0503 111 winnsaaimaluladssamwme 3(3-0-6)

Ltﬁzﬂ'ﬁéaﬂ’liﬂ'\\m’l‘iﬁﬂﬁﬁ

Information Technology Innovation

and Educational Communication

Wwda Wannms vauty sluviesd uasnowsd
mamaluladmsdnm waluladassumedmiuag msld
Aonfma i e farmT3ansusynsiamatn
masen Ussinnuazgluunwinnssamaluladansaumeuas
miﬁamsmamiﬁﬁm mmﬁaﬂsl,% NIRNLUY NIV
mLsdiu maSuRemaBeum e ez Sanmalulad
snsne mIdemeiymaifnanns duianssamalilad
UWATENTEANG MIUEMUAAIMITBEUTIanaTaN MG
ﬁwmﬂ%mmﬁaﬁ@umamwwQL%auLLazﬂﬁﬂiwpﬁﬂuamm

Development, scope, concept and theory in
educational technology; information technology for teachers;
using basic computer to enhance teaching and learning; types
of instructional media and educational technology innovation;
selecting, design, development, implementation, evaluation
and improvement of instructional media and educational

information technology innovation; analysis of problems
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employing innovations; searching learning resources and
learning networks; Searching for diverse learning resources
and learning networks to develop learner quality and to be
applied in the future
*0504 101 ﬂ’l'i’sﬂLLﬁzﬂ']iﬂﬁ&'Lﬁ%Nﬂﬂ‘l‘iﬁﬂﬁ"] 2(2-0-4)
Measurement and Educational Evaluation
PANMTIAUALARAMTIAUALUIAA NN
fnwn masthausrmsirsesfloTanauasUszdiunansdnm
mstsuifinnamsfnmemnuanmads metssfunnuduazas
N MIUsHEWMAUNTE MIUTeiuNaLUULDULASIUUTIN
ﬂmnjamm‘mmemaq%mel,amvﬂﬁizﬁummu Lﬂlamiﬁﬂ
wamsusziiulU I lunsuSudgsmedansGouiuasdngas
Principles and Techniques of educational
assessment and evaluation; construction and utilization of
authentic assessment tools; portfolio assessment; performance
assessment; formative and summative assessment; scor-
ing interpreting and grading; using assessment results to
improve teaching and learning and curriculum
*0504 402 A93ABMINISANI 3(3-0-6)
Educational Research
nEnMIuaAndesdunsniu3nade
IINUTINRINNINY JUULLLUAEMTDBNKULMIIRE MIwaIL
ety mafiumumsdoys sifiemsisy neiems
Foya msalassmaiar 3t madaunesnumsise mah
uanaNuwIdy mIldnsruium e lumaudilym meadelu
FuBon mafnuaTEmTudornalUElumswemnneEen
MIFaUATNERISEN
Principles and introduction to research
methodology; ethics for researchers; reconnaissance and
research planning; research designs; research instrument
development; data collection; statistics for research;
data analysis; research proposal; research report writing;
presentation of completed research; research process for
problem solving; classroom research; searching and studying
of research for teaching and learning development; practice
conducting research to implement outcomes for improving

teaching and learning; learners development

*0506 101 waNMswazUSAYIMSANI 2(2-0-4)
Principles and Philosophy of Education
wwdandnvasdSryiuazdSrginsanm

msdamsanmeshsssassauasiilSsannsanmuaznagns

matemanmniflaistasmaianiidu anadidodu

Renffumsdnm Famnnszesmaene inauazmsdnelan

whReuaznmudmemstinm ndnms Whilszaed uazgUuoy

mMsdemsdnen nenTTEEUsTn A demsinmiens
WaunAdadu uniTaef@ndnemsenm lusgossuyguasmse
noifyaldmsdnmusens
Main concepts of philosophy and
educational philosophy, creatively educational management
including educational philosophy and educational strategy
management for enhancing the sustainable development,
foundation knowledge of education, evolution of Thai
education and world education, educational concepts and
theories, principles, goals, and educational management
models, the United Nations decade of education for
sustainable development, educational provisions in the
constitution and National Education Act
*0506 102 amdnwadndnwuaznsiliuag  3(3-0-6)

faardw

Aspects of Profession and Professional

Teachers

ANNEETT AR RINMITD BN TNAUAZIANT

IANAT FNWIUAG wmmmwfﬁﬁmaaﬂg AMNHITILAY

NEITUITANA ATATITN ITUTIIN WALITINLITATTENA]

Snwnizaasngfialudsaniagiu @umnsenafamiiuey

miﬁwuﬁﬂm%wagaehwiaLﬁa@LLaza%mﬁﬁﬁ BIANINANLES

NuyanazasiIIMsagLasyeaINIINsinm undyga

Tungwmaﬁﬁm%aaﬁmgnﬁﬁqﬁ@LLamgmiﬁﬂmﬂL@ﬁ:r URIA

mawanhganauagiiondn
Significances and development of teaching

professionals and teaching profession organizations, teacher’s
job description; rules and responsibilities; qualifications and
professional standards, moral and ethics, qualification of
quality teachers, aspects of qualified teachers, trends in
teacher development, teachers and educational, personal
administrative organization, law and rules relating to teachers
and special education teachers, developing for being

professional teachers and educators
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*0506 201 MWIMASIMUITIHNANTUAG 2(2-0-4)

Language and Cultures for Teachers

AN UALA NN YD TUDTIN MTENEN
Sy neuasTannTsrassumesne anaduiugsenig
MUATTRMETIN METanEEeuMsonidenndasiuLsun
MITIANLA TNUTTIN misnvlmama:n5@ﬂqmmzmm§mﬁm%u
a3 Wit maye meew wasmadiwitansd
AR M TR I LN T LAUMTNEE TN
Hmfanssnmstiuiin sqUann fens sengenn mavhiaue
Toypenanauasmadnuniings

Significance and definitions of culture; study of
Thai culture and different cultures; the relationship between
language and culture; developing teaching and learning in
social and cultural context; Thai, English and other languages
for teachers focusing on using listening speaking reading and
writing for communication through integrative language skill
process including note taking, summarizing, interpreting,
expanding; presenting information in forms of oral and
written language

0506 202 MSANWIMLUISEUTIN 2(2-0-4)

Inclusive Education

ST UL ARYRINTIAM TN ALFLAY
MIIAMITANENULLEUIN e Nawazanuduasms
JamatnmfirsuazMatamsfnELuuMsSausan . Usenm
madaumy Jkumesenmaeunn Ussavaaadnifiens
oty masdinTasin@ewitadhduseumn naims
Somatwdenmn A iemaGunsen maseRemaEiug
myiauazLlsuiiung urumeglumsiamsdnmunuEeusIs

Philosophy and approaches of special
education and inclusive learning, definition and need for
special education and inclusive education, types of inclusive
learning , models of inclusive learning, types of children
with special needs, selection criteria for inclusion, inclusive
learning management, methods of teaching, materials,

evaluation, roles of teachers in inclusive education

*0506 301 WINNTINLAZNISDANUULNIGTIONS  3(3-0-6)
Beug
Learning Management Innovation
and Design
ANIMNIY aNNANETY neiMaEeuiuasns
qOu wnAeTEIWIANIINLAYILULUMIGEUMIRaU Waliauay
WMITAMIFEUS MITAMIELUMIFOULLLYTINMST M3
JomsSeuiuuvdadSewiudfy mevonuuuiaiunums
Sonmduud madafensan madenld mawenn mandeda
qunsol mavsgyndlduwianassamemafnnfivansaaiote
geumEes asovTiungusaeemaasauaed@on n
Uspdiusaifiowenngmnmmasamadens
Concepts, significance, theories of learning
and teaching; approaches of innovation and models of
teaching; learning tips and techniques; integrated learning;
child-centered learning; designing and making lesson plans;
facilitating learning; selecting, developing learning materials;
applying appropriate education innovation for different ages
and learning levels as well as substance group content
levels of learners; learner evaluation to enhance the quality
of teaching and learning
*0506 302 MIDANUULUALMTWBIWIMANGAT  3(3-0-6)
Curriculum Design and Development
ANavINg ANNERY U301 uwnde noed)
WANgRs 09RUsENoU JUUDLUALNIELIMMINGMWNSNGAS
WHLRIIMSANI NATPIUNSANINIG snesgIundnges
miﬁﬁm%w‘/%uﬁmuawé’ﬂg{mﬁt@?ﬂ@m@] mIaTIEIManges
miﬁww%ufi)uﬁmgﬁamiﬁﬂﬂ%ﬁﬁﬁﬁmiaaﬂﬂﬂL‘%au
mawanemangassmudnm mavhvdnges ilE msussdvuae
vl lumsuSulgmangas
Concepts, significance, philosophy, approaches,
theories and elements of curriculum; models and processes
of curriculum development; basic education curriculum and
other levels of education; analysis of basic education curriculum
before implementing in schools; school-based curriculum
development; curriculum implementation; curriculum

evaluation and the use of the results for modification

nanansMsANS=AUUSIYYINS UnsAnw 2557 UKIONEIdgumnansny
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*0506 401 MsdamsuBuuacdaundan 3(2-2-5)

waneGung

Classroom Management and Learning

Environment

AN ANNNATY U noEE JUwLY
wazmefiomaAmasamussuarisnedonianaiaud
miﬁm:nLLazmiﬁdmmxm_lmﬁ@mi%uﬁamasamwLn@a”aw
SL%ﬁm%ﬁﬂ‘tﬂ mfiL@mzﬁiz‘uumﬁ@mi%uﬁamazﬁm,ma”azu
Uieneeanuuuussiedanedouiodastumadsusuay
iR vrerasd Buumamangaamarne g
Uiiamssufinuazing llflunmssolgessoumssams
FudmuariunedoufiamaGeud

Concepts, significant, approaches, theories,
models and techniques of classroom management and
learning environment; study and observation on classroom
management and learning environment; analysis of
classroom and environment management systems; practice
in designing learning environment to promote characteristics
of learners according to basic education curriculum; practice
in evaluating and the use of the results to improve classroom
management and learning environment system

*0506 402 Uszaumsaiimndneg 2(1-2-3)

Teacher Profession Experience

matenzimiiamsiten; mevarndszana
e mahdsrnaneAnadaunumsGeuInamaEuL
uwazmnantl maneaasFusmmsseaunlwiaSeu masgUuams
NARDIFDU mim‘%wmimLLmuLﬁamiﬂﬁﬁamiﬁaﬂuﬁmu
finen

Analyzing learning units; creating course
syllabus; developing one-semester and one-academic year
lesson plans based on course syllabus; implementing lesson
plans in classrooms; conclusion on the results of implementing

lesson plans; planning for internship

@ o 1
*0506 403 MSHNNWILATATILFENUTTAUNGI  2(2-0-4)
Jdinag
Seminar and Enhancing Teacher
Profession Experience
ANNETEYLALIULLLMITAM TN N1sFn
PN ¢ 4 G A a Y o o
LAYIAMEAFIBNITE Tmuasdsst@uning7adnumsan
= v o [ A
miﬂﬂmLLa’m‘gaJLLaszauaLmeﬂumiﬂaaﬁwmaLu%nﬁnm
MIBLUMTFOU MIFNLALAATNEANUITEAN LT NE

huamsiduanszynd i lumatamnmsiansGaumasen
masamsduaseETIAnagELazInILETRRe
WanhiSeu Namindnaguasmainmansdssme
Significant and models of seminars; study
and analysis on situations, problems and topics regarding
education and drawing conclusion as well suggesting
preventions and solutions involving teaching and learning;
studying and analyzing of research on teaching and learning
and applying the results of the research to improve learning
and teaching; conducting seminars for creating strategies
and finding the ways to develop learners, teacher profession
and education of the country
*0506 501 msufianmssawlusaudnm 1 6(0-12-0)
Internship 1
MahmaNMs noeg Ysseumsenimsitens wee
ﬁﬂmﬁlﬁlﬂ%ﬁﬁﬁamiam madavhlasems masnidiumsiaey
TdduasL AR AU i o s AT A i ML
madufiRnsuashfiaug Tusemdinen
Integrated-implementation of principles,
theories, learning experiences and acquired skills for
professional teaching and learning; conducting a project;
conducting classroom research and operating in the role of
a professional (counselor, student personnel/affairs adviser,
etc.) in schools
*0506 502 msufiamssanlusaudnm 2 6(0-12-0)
Internship 2
mathndnms noug UssaumsnimaGeuiues
neeila TR mssomar iR A un e daeiy
AoEn g msiusuy madufiAneuammifian usomm
fnsndeifiosnnsyimssonlusmudneg 1
Integrated-implementation of principles,
theories, learning experiences and acquired skills for
professional teaching and learning; conducting a project;
conducting classroom research and operating in the role of
a professional (counselor, student personnel/affairs adviser,

etc.) in schools, a continuation of Internship 1
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Lsitoandn 2 wibefia
2(2-0-4)

212 Fmdwagiden
*0501 403 ﬂ’liﬁ@lﬂ’]iﬁﬂiﬂ%ﬂﬂizﬂﬂ

Non-formal Education Management

ANNNINY ANNANFTY AN LAaLazLTTN
Tumssansdnmuanszoy gUuuumsdamsAnmusnsyLy
nerLaUMIRaEENNIGEus SN MensELL Msdnmm
§5enéfy msdinmaaeedia M3damsuvaseuslugumn M3
panuULMIBUReWaL TN EwaT AT MU G e
wavmatsvndnammananRiiya e siuasuaeEeudls
‘qmw,ﬁamﬁ@miﬁﬂmﬁm%u;EL’%W,

Concepts, significant, principles, approaches
and philosophy of non-formal education management;
non-formal education management models; promoting
learning process in non-formal education system; informal
education; lifelong education; management of community
learning sources; design models of learning for career and
life skills of learners; application of local wisdom potential and
community learning sources for educating learners

0502 302 IaANWMWIMTEMIUAF 2(2-0-4)

Developmental Psychology for Teachers

Wannmavasaymdnnszes %@LL@L%Nﬁuﬁﬁﬁu%
audleugeng TouamizathaBadiuiamnmadiniaGeou
Tughusme wnaitlyan emunl Seuuazasusssn Bvana
‘ﬂadﬁu‘qnﬁmmzéunmﬁamﬁﬁﬁaﬁwmmimawwé RUERNBEN
Wannmsveadinduiden UM sasegunssasiaiemmMs
P0ANTLE%

Stages of human development from fertilization
to old age especially school child development on the
aspect of physic, intelligence, emotion, society and ethic;
effects of heredity and environment on human development;
aiding school child development; and teacher’s roles in
aiding school child development

0502 305  ilgunwginssuianiaGam 2(2-0-4)
u@zsm’ammﬁ’lﬂ

Problems on Behavior Disorder of

School Child and Prevention

mwwgLLazé’ﬂwmmaaL@‘mﬁﬁﬂmmmdwqamw
i’)N‘%ﬂLGﬁﬂﬁﬁﬂ’NNLLﬁiﬂ‘E’J%WNmiNai MAIFING NMINaFaL
Snoizshg  Meaainen naLSunnfnasa Matlasiu msaassa
warmautlanginssdintodenlifdosulianossiogu
SNGALH

Causes and nature of behavior disorder
child including disruptive emotional child, observation,
various types of psychological testing, behavior modification,
prevention, aiding and behavior modifying of school child
to deviate from social norm

0502 404 WaiangndwiuNsinm 2(2-0-4)

Group Dynamics for Education

w3 VeEuasaNMITaIWa TNaN niaN
%@E’Jﬁﬂﬁﬁ’ﬁLﬂ?’w'a‘LﬁLﬁmﬁﬂmaumminﬁflﬂﬂhsqnﬂmﬁﬂﬁﬁﬁ
awfenfumsinmn &

Evolution, theories and principles of group
dynamics including practices for skills to apply in education

0504 301 MIFIANIAUGHLIR 2(2-0-4)

Measurement of Performance

wwde nomimsTameddid Smsiengh
PININFNELACANHUSNY mastaeasdaiaienernmaden
mIsousaLLsE UM AUGTR mimqmmwmmLﬂéaaﬁauamﬁa
PBMINEEIMTIRe RSB TEew

Concept, theories of performance measure-
ment, task and objective analysis, instrument construction,
performance assessment, instrument quality analyzing and
interpreting data to improve teaching and learning

0504 302 MEIAYARNMW 2(2-0-4)

Measurement of Personality

WwIAe mwﬁlﬁmﬁumaﬂmw LAZARAF 7DMST
shasasfiotn yadnmm uazaaad mamamnINeRedi
ﬂﬁLLﬁJﬁﬂ’NN%NWEI’TJB\‘imi}J/@Lﬁ@ﬁ@u%ﬁﬂﬁﬁ&l%ﬂﬁﬁa%

Concept, theories of attitude and personality,
attitude and personality instrument construction, instrument
quality analyzing and interpreting data to improve teaching
and learning

0505 302 awwialsaiFen 2(2-0-4)

School Hygiene

ANNAAYVDIFININ MITNTITUGFY NI
LI NFNW miufsmiamﬁaéammﬁ”amﬁgﬂqmﬁwmﬂu
Taaden maseugarng wiunmfeuamy@nssameu
g enadiudaevhadssGeuiugim asenaumaidix
A NI AVITINITEY
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The importance of health, public health,
health promotion, health service and hygienic environment
in school, teaching of health education emphasize on
health behavior changing, the relationship between school
and community, the promotion of students’ quality of life

0505 401 flanssuWewIKIFEw 2(2-0-4)

Learner Developing Activities

wanMauaAtms  nmadefianssniengisen
Tongaslesiodsan wildmafrmiiensiuasiannsiay
W svosaee m?ilmhvlﬁﬁ%uﬂ@@ U5udn @IuaN Wanh wag
uhttymeasemas St lUgasminnsiisayant waset)
sarudpuldocs e uasasdaadiinausAndiu
Vo Suemadidosdu 1 Aansanen 4 Aansa Wide
WonHnaUsNmNANNMINLEN LazaNanwSaNTasne id
flo gnidie waswid gpmme uaziihiigselent

Principles and methods of implementing
activities for learners development with the linking to
philosophy in order to be able to analyze and synthesize
the human development process as well as to be able to
improve, adapt, control, develop, and solve the problems
which bring to the perfect humanity and happy life in the
society, training in a course of the basic or preliminary
level of leader in either of 4 activities namely: boy scout,
girl scout, junior red cross, and girl guide, is compulsory

v o
*0506 303 wAngasMIsANIUNUTIH 2(2-0-4)

Basic Education Curriculum

mixﬁwﬁmawﬁﬂgmﬂﬁﬁﬂm%uﬁugm (o
Dhan Aderient wiinms Whnane sy wazsnasumsBen
% RarmasianngBew masesudeu masamanm madens
Fnamnenguiies nadaneiteng mylauassndiung ms
Museiiannmangas) mﬁL@mwﬁmmimuam”’;%%mﬁmmsz
mﬁmmiL’%auimwwé’ﬂgmmiﬁﬂm%uﬁuﬁm Heymiagiu?
Tilumeiemdngasseiunseandnmuassysusdsendngm

Contents of basic education curriculum
(background, vision, principles, goals, stands and learning
standards, learner development activities, educational
levels, learning time allotment, educational provision for
special target groups, learning management, learning
assessment, curriculum implementation and management);
analysis of strands, standards and indicators of learning areas;

management of learning process based on basic education

curriculum; trends in elementary and secondary curriculum
change
*0506 304 MsANMIALYNTY 2(2-0-4)
Community and Education
mmilﬁmﬁwmu ANWULVDITNTU NI
\Eumsdne lugars UmmasmsRnmeam TRRmgNTL
MR UL o
Knowledge surrounding community, nature of
community, educational development in community, roles of
education in community, models of community development
*0506 404 MsTANTIIWEE 2(2-0-4)
Classroom Management
fnmuaglienst whauazgduuomsians
Fudeu mavesnmuaedoamemaBeud Jiuuuaeneiams
Aunatly metSuwnfnssuazmstszgndlanuilums
WanAeiinGen maflamseuiudan Sanednneiiom
TuduBewiunensd wariinuitymnsiamstudeulagld
NILLIUMTIY
The study and analysis of concepts and
patterns of classroom management, learning environmental
management, patterns and strategies of discipline control,
behavior modification and application in student discipline
development, classroom control techniques, case study,
analysis and practice solving classroom management
problems by using research processes
*0506 405 NMFWEWINTUEITNAZAIRLN 2(2-0-4)
aasiniGan
Developing Ethics and Values for Students
e ladosduinfuasusssuasafion
AIMINasanAMAP9RsEsIIN  wazaien Tamadussew
wazenfian wagisnawitym madgnilsasuasanuavenfies
TunvinGen
Fundamental principles of ethics and values,
ethical and value judgment, problems in ethics and values

and solution, ethical and value cultivation for students
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*0506 406 MIHIULUUIANA 2(2-0-4)
Microteaching
ANATNNTEIMIFOUMLLTAMA SEUUNBIEEN

maseuLLgama MaeRsudullunu qunsol whasdie

UaEMEIVRIBEL MSWRUNLNGEURAMA  azmIRniin

mIsa
History and background of microteaching;

microteaching and learning systems; teaching preparation
including programs, materials, classroom management and
lesson plans, as well as teaching practice

*0506 407 MIUNAMSITEUATHA 2(2-0-4)
Instructional Supervision
ANNNHIY WA wazaNNaATIRIMIME

TuduEen nesuvmsuasarmeniimeliduEen nedasiams

Aneludrzo
Definitions, approaches and the significance

of supervision, processes and steps of supervision of

classroom teachers, promoting classroom supervision
*0506 408 anFeudnmdwiuag 2(2-0-4)
ASEAN Study for Teachers
mmﬁwﬁzyLLasﬂiﬁamiﬁa%mq‘mmm

Ussnmnfuwise FuasTuoanidesld ddaviend daanamsas

anwsandaiieiewmaumiAnTassrmnslunguendu

ST fsune SunadesuasrnenanTInTd

Fenw esgiin Mmafiaamstnases msfinm aw

SamsITLazanUsINTiENUsng Swiuandnualosia

105t I Usenetlne snuaide NaUTud Sulefide fsalus

U3l a3 My Bunrna uazwsh
Significance and history of Association of

ASEAN cooperation in ASEAN

population quality of life development; information about

South East Asian Nations;

climate, environment and natural resources, society,
economic, politic and governance, education, religion,
language, culture and tradition represented 10 country
member identities including Thailand, Malaysia, Philippines,
Indonesia, Singapore, Brunei Darussalam, Laos, Cambodia,

Vietnam and Myanmar

*0506 409 unssmsiauduasnsinmauad  2(2-0-4)

AFFULNA

Leaning Resources and Information

Searching

ANHNNIE ANNFATYLALUTLANYDIUNAS
msBeus vanmsdma madenlimsdnméuauazmaiiv
FIWTINABDAIMMIAIATEA T DA ITHUNNNUNAINII3 %
Hisluassuttastuuavasdiumne madheedaysligndasma
winInms masaaianszumwmsiududoyadmsudGoulu
Sooauiimadeud malfmalulafmsmumeuasiosmyeio
mMIIAMIHnmW

Definitions, significance and types of learning
resources; principles of exploring, selecting, studying and
collecting as well as analyzing of information technology
resources from both local and international levels; using
formal styles of citations and references; promoting information
searching process for learners in learning society; using
information technology and library for education

2.2 3ruan laiiaundn 84 wiaefia
2.2.1 3rnandishy laitaendn 74 wizefia
ARadasuuNNgain
nguN@IMINSMEINgesas

0299 302 WalWIAMIMANENMFs 2(2-0-4)

Development in Sciences

PSrnnuarsssinivadinenenaas whouay
Aannmsdnianeenaniasnelladfousizuduanddiagiu
Wanmamssuwineemansuazinaluladvassumene
esdBniugsshanenenaas melulad dons uaciownndes
anugmadwinenenaasuazimaluladaidynsinedszms
vhalalurmmsmei 21

Philosophy, nature, concept and evolution of
Sciences and technology in the past, present and future.
Development of Sciences and technology in Thailand.
Relationship between Sciences technology society and
environment. Advanced knowledge and some technology

that importance in 21 century

nanansMsANS=AUUSIYYINS UnsAnw 2557 UKIONEIdgumnansny

105



106

nguLAdl
0202 103 uaNAR 1 3(3-0-6)
Principles of Chemistry 1
lassaonzaan USaasduius Wussiad
FuiifvnsmenSumiinuasnyadu suaand nIa-waeg
TB\?LL%Q PDINNT F1T8TANE
Atomic structure, stoichiometry, chemical
bond, properties of representative and transition elements,
chemical equilibrium, acid-base, gas, solid. liquid, solution
0202 193 UftiRmsuaniadl 1 1(0-3-6)
Principles of Chemistry Laboratory 1
Hewlzrosmein : 0202 103 ndnied 1 (@1adem
wionrule)
Prerequisite : 0202 103 Principles of Chemistry 1
manerasiiseandasiLEom umein 202100
NANLOR 1
Experiment designed to control with 202 103
Priciple of Chemistry 1
0202 104 uaNAR 2 3(3-0-6)
Principles of Chemistry 2
Hewlzvesmen: 0202 103 nénied 1
Prerequisite : 0202 103 Principles of Chemistry 1
QUMNAMERS Faunarnans 1ad i e
fedes nfidunid wilfuandas
Thermdynamics, kinetics, electrochemistry,
nuclear chemistry, organic chemistry, environmental
chemistry
0202 194 UfiiAmsuaniedl 2 1(0-3-6)
Principles of Chemistry Laboratory 2
Sewlzresmedn: 0202 104vdnied 2 (e1adem
wionrule)
Prerequisite : 0202 104 Principle of Chemistry 2
nmasesisenedesiuiiamlmeinmanies 2
Experiment designed to control with 202 104
Priciple of Chemistry 2

0202 215 ieaflafluvdddwiuinenmandialy  3(3-0-6)

Inorganic Chemistry for General Science

Gowlamedn : 0202103 vanued 1

Prerequisite : 0202 103 Principles of Chemistry 1

lossaiaraasuarTeme Lutaaduana
auansedisie Wusrluiaiofiundd vesudsafiunid
willaasautuuasndoasunluaiiagn

Atomsstructureand the periodictable, molecular
model, simple symmetry, bonding in inorganic chemistry, inorganic
solids, co-ordination chemistry, organometallic chemistry

0202 250 MIIANIMALATILEIIFaNM 3(3-0-6)

Quantitative Chemical Analysis

Sewlomein : 0202 104 vdniad! 2 uae 0202 194

Ufiemavanadl 2

Prerequisite :0202 104 Principles of Chemistry

2 and 0202 194 Principles of Chemistry

Laboratory 2

msfiudethslumsdiemsi nsdnnadoys
M9aha AnNgNdas Ansuiu Mot Ml
Y5 1w M3 mmsauuunIe-us mslnvsauuuanagnas
s seuULssUssneudeiou msnmseuuul iz seend
mengimesUningaln lun saemhlameuasifidasiun
Tralri] Waeeisaimusianlyalr] oxmon Snuaumeswiuan
Trsalnd) wefiansuenans W mastio nandu lassnlnne#

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 221 LARBUNSE 3(3-0-6)

Organic Chemistry

Tassati Uisenuasaanslainiinasansdurid
63e) L FaLau Safu Sament lodu wudu avdu Sadaiglad
Fanosed uaziuen Dimesuaziowanlze Sadladuasdlon
nenBwrd saresnsfidueniuirainsaduwid

Structures, reaction and stereochemistry of
organic compounds e.g., alkane, alkene, alkyne, diene,
benzene, aryl, alkyl halide, alcohol, phenol, ether, epoxide,

aldehyde, ketone, carboxylic acid and their derivatives
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0202 234 asiBsRANATlnsAn 3(3-0-6)

Introduction to Physical Chemistry

-~ A s~ € a X
v lUmaedigeaiang WHIAANLTIUN
6 a 6 a all a £

@mmwamammm IUFNTANTLAN LﬂNvLW‘INW LLACLANAIDUANN

General introduction to physical chemistry,
basic concepts of chemical thermodynamics, chemical kinetics,
electrochemistry and quantum chemistry

a a

0202 242 AN 1 3(3-0-6)

Biochemistry 1

Sonlanedn - 0202 104 ndniadl 2

Prerequisite : 0202 104 Principles of Chemistry 2

6 6 6 o 6 %
waduarasdUssnauad timas lassadvuay
¥ t:l a 1% I £ a Aaa

M%WI‘IJ'?NGWTH’JINL@Q@ ‘IL@LLﬂ ﬂW%IU"LaLGﬁW "L?JN% NIOUINADA
Tsdiusnaulsd Fmdenn wunuedtvasssdaluana
TN

Cell and cell organelles, buffer, structure and
function of biomolecules such as carbohydrates, lipids, nucleic
acids, proteins and enzymes, bioenergetics, metabolism and

regulation of biomolecules

neNATRAFEaS
0201 113 WAAAAH 1 3(3-0-6)
Calculus 1
Afauazanasioifiassasiloiiu ayiuians
Hordushulsifenuazmatszand LRvusuaznatszena
Limits and continuity of functions, derivatives
of functions of one variables and applications, integrals and
applications.
0201 114 UAAAAH 2 3(3-0-6)
Calculus 2
HefFumaednuls aRauazenssoidiaes
Wordumanadiuls auiuseos uazmstszand aynsuotiug
Functions of several variables, limits and
continuity of functions of several variables,partial derivatives

and applications, infinite series.

nqudainen
0203 110 F23nen 1 3(3-0-6)
Biology 1
ATRresRiTin NadasULRTin sudenis
MIOMENFNENS M1IARDITIN [wRRUALILINLAATH Rugenaas
nalnzedifamnns enamanvanegedediiin Tassadouas
wihfiresfinuacdns Anefineuammaingss
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 120 F33nen 2 3(3-0-6)
Biology 2
Faforasfiuardnd madaansiuaouas
mamela meddeshuazams it soslniie enondnsite
wazda’ Sugineuassruumaudouludnd msfuiuduas
maasnaesiisuazdad ssiugnasuwazmatenandoys
AUFNITH MIAILANNIIHEOIDDNUDIEUALRUIFINTIN
Plant and animal tissues, photosynthesis and
respiration, plant transport, plant hormones, plant and animal
kingdoms, animal morphology, reproduction and development
of plant and animal, genetic materialand inheritance,
regulation of gene expression, and genetic engineering
0203 191 Ufjiidinmsainen 1 1(0-3-6)
Biology Laboratory 1
Geulavesmefin : 0203 110 393nen 1 @1adeu
wianrulé)
Prerequisite : 0203 110 Biology 1
maneaesfiaenadasiavlmeAn 0203110
F9nen 1
Experiment concurrented with 0203 110

Biology 1
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0203 192 UfjuiAnmsainen 2 1(0-3-6)
Biology Laboratory 2

Genlavesmen : 0203120 393nen 2 (@1adem
wionriulé)

Prerequisite 0203 120 Biology 2
maneaesaenadasiuiiavlymen 0203120

F¥nen 2
Experiment concurrented with 0203 120

Biology 2
0203 301 F2Inenvasimas 3(3-0-6)

Cell Biology
Senlavasmedn: 0203 120 §93men 2
Prerequisite : 0203 120 Biology 2
Tnsssdsuarsindseneveagaduifiuas
dnunizdhdnyrasraduiinlisailonuazynlon Aanssuuas
na lnfifatume luzadmesvnamssiussneininduauas
sofunmadmeliad surmeiiafidnmiAeiumad
Structures and component of cell functions
and major features of procaryotic cells and eukaryotic cells,
cells activities and metabolic pathway in a molecular level,
interaction of nucleus and organelle, including techniques in
cell study
0203 304 WANAUNINITI 3(2-2-5)
Principles of Taxonomy
Senlawasmedn: 0203 120 §93nen 2
Prerequisite : 0203 120 Biology 2
MEnNFNEuMN AR aeandnaehee Tae
SneouemedTIWINeN §533nen Wugemaas Aneing uas
Fasnms whndnnslumssumn mafidededi@Ba msnsa
dau M uasm g A wideiFia iy uusnelng
Fundamental classification of organism into
kingdoms; morphology, physiology, genetics, ecology and
evolution,novel method to classification,nomenclature,
examination, construction and uses of key, emphasis on

organisms in Thailand

0203 315  BUNTIATIUNY 3(2-2-5)

Plant Taxonomy

Gowlywasmedn : 0203 110 WONHENEAS

Prerequisite : 0203 110 Botany

MENMIIUUN Fode LLaziw%aﬁﬁ Tneamne
rman dnurdfysasirnanadienae furnifia nansrane
Wug AT enadaiussesiugnasaie uazanuEFyms
wiswgiia wde slludanissunits mefialunsifiu uassnw
hathawssnilsl Smsdnulumeswna

Plant classification, nomenclature and
identification especially flowering plants; distinct character
of family of flowering plants, origin, distribution, evolution,
relation of plant genetic and economic importance; novel
method for plant classification; technicques for plant collecting
and preservation, field trip required

0203 341 Wugeans 3(3-0-6)

Genetics

WugFaasv0aNwaa MInTzinugLszi@
Ipdnmveagad muaraduun lulvdsuaslulads anaiaUn
?J?NI@?ISJI"EN mimmmﬁmaaﬁﬂuﬂizmm Iﬂsm%ﬁﬁhw
msmevaedayaiiugnIst sugmandsziuluana Samndu
MIMUANMIVNNUTDIDY WazAugIennNTIN

Mendelian genetics, pedigreeanalysis,
cell cycle, mitosis and meiosis cell division, chromosome
abnormally, gene frequency in population, genome structure,
genetic inheritance, molecular genetics, mutation, regulation
of gene expression, and genetic engineering

0203 352 #H5ANENVBITAS 3(2-2-5)

Cell Physiology

Gowlawamedn - 0203 301 F9inenveazed
WAy 0202 221 L&DuUAE vize 0202 242 Faed 1

Prerequisite : 0203 301 Cell Biology and
0202 221 Organic Chemistry or 0202 242 Biochemistry 1

wihTeaiTad RanndoNtoasd MadAehu
o waslulawiind lusnamnalnajuszmenlud@eedluang
s MaeUANIIUATN Madaengieneuss mamela
mMsfuss MmIneLaHaEaRd uasmMMAsYeaTad

Cell functions, environment of cells, membrane
transport, thermodynamics , macromolecules and metabolism
of them, control of metabolism, photosynthesis, respiration,

excretion, response to stimulator, contractibility of cell
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nesEns
0204 101 #&And 1
Physics 1

3(3-0-6)

Umhﬁmﬁu'i‘m%?\lﬁﬂﬁt,t,azmwNéwﬁzymaﬁm
Fang s sumamaeReuiinguesiasiu N0 maeRou
LL‘LIUI‘]J‘ﬁL%ﬂi@léLLﬁ&LLUU’NﬂaN I&JLN%@NLL@%HWT}E% NIV
WA STULOUMALAZIRDHENNSS MIunnia PAAZMI
S B9 naehamsaativa saiiRiBnaasds T QuWarERS
uasvnEdIaizesuia

Introduction to physics and its important,
vectors, motion equations, Newton’slaws, equilibrium, projectile
and circular motions, momentum and collisions, work and
energy, system of particles and rigid body, vibrations and
waves, sound, fluid mechanics, mechanical properties of

matter, thermodynamics and kinetic theory of gases

Wand 2

Physics 2
sl lvhatelwihnssuasmsulmén
SHUnEN snsusindnmiianheduusngn ihusmneg

0204 102 3(3-0-6)

Suimsnmiesdasdumnsssesiimirnasnansemansi
UffRnfedestuiunSeduavaniifuasindus

ElectricField, Electrostatics, magneticmaterials,
magnetic induction, capacitors and inductors, direct and
alternating currents, electric circuits, electromagnetic fields
and electromagnetic waves, wave property of light and optical
instruments, introduction to special relativity, overview of
quantum mechanics, nuclear reactions, radioactivity and
properties of the nucleus

awva

0204 191 UfAmsARna 1 1(0-3-1)
Physics Laboratory 1
UtemsAenfudiomie 0204 101 REnd 1
Laboratory experiments to concord with

0204 101 Physics 1

awva

0204 192 UtiEmsAAng 2 1(0-3-1)
Physics Laboratory 2
UtAmsAenfudioniin 0204 102 REnd 2
Laboratory experiments to concord with

0204 102 Physics 2

0204 214 NaAFNEASHULATIY 3(3-0-6)

Classical Mechanics

GewlemeAn: 0204 101 Aand 1

Prerequisite: 0204 101 Physics 1

ﬂgmimﬁauﬁmaaﬁqﬁu NaFERS209T6TL
sumanaadeuiilu 1 weg 2 ﬁﬁém%mwuwmmém
ngmimﬁnﬁwaﬂamam% mim?auﬁmuﬁ"u mimﬁlauﬁmu
fussggudnas maeAeuivasinquiands uasgdanmua
NANMIVDIENARG ammimim?%auﬁmamﬁ%ﬁﬁmxmiﬂiwpﬁ

Newton’s laws of motion; Newtonian
mechanics; equation of motion in 1-2 dimensions for single
particle system; mechanical conservation laws; oscillation
motion; central force motion; rigid body motion; calculus
of variation; Hamilton’s principle; Lagrange’s equation and
application

0204 231 ngufusivdnlwih 3(3-0-6)

Electromagnetic Theory

Gewlemedn : 0204102 A 2

Prerequisite: 0204 102 Physics 2

nprasgrandans lihmdsnuuazdndlnih
suhuacladidneinsiifiuisey sumaihdmesuasalaman
LN SNBSS TS ms SN N F e
MIuNnszaEBseAULWEN i

Coulomb’s law, electric fields, electric energy
and electric potential, conductors and dielectrics, capacitor,
Poisson’s and Laplace’s equations, steady magnetic fields,
time dependent magnetic fields, Maxwell’s equations,
electromagnetic wave propagation

0204 271 Wandgalusi 3(3-06)

Modern Physics

ensflanvaimniandee sl nougdemsmm
et iifinmaudi Horiuaan rsnhaniu samselshaes
wansuAtiom lunileid UaiRenituedes wuaosinedes
WL RDINATULATIUATNREN

Timeline of modern physics, special theory of
relativity, the origin of quantum mechanics, wave function,
Schr+dinger equation and one dimensional problems,
nuclear reactions, nuclear model, elementary particles and its

interaction

nanansMsANS=AUUSIYYINS UnsAnw 2557 UKIONEIdgumnansny
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0204 309 T,an MaEEasLazaImd 3(3-0-6)
The Earth, Astronomy and Space
Tassadwzadlan Unngmanimessdifidnduas

nanTTMLdeRiiTauarAuneden maeaeuiivasdonlan

MNANLTIN wazmItseynd deyamessdiine maiia

iiwmmmamﬁwLmulwmizumﬁazmLLﬁﬂ%LLazLaﬂﬂw 2l

wazns $meluladieamelududmansnenns niess uay

aqfiainen
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
222 Smsdewdzien  Liteend 6 wiefa
0506 303 wingmsuaznTEFaWInENAEAITAlY 1 3(3-0-6)
Curriculum and Instruction in
General Science 1
Warhvangns wanfeinen wasnaltaewin

Snenenaadinly suiudusraadnwa 1 - 6 nwanuae

msldenmiafanssamsBarmssen MWieffedes
Curriculum development, Psychology and

ways of teaching and learning in General Science for

Pratomsuksa 1-6 Developing and using teaching materials,

teaching and learning activities research related

0506 494 ﬂé’nqmiLka:.'nﬁﬂauaﬂmﬂ’lam%ﬁ:'a‘lﬂ 23(3-0-6)
Curriculum and Instruction in General
Science 2
Wahvangns wanfeinen  wasnaitaewian
Snenenaadinly seiuduisendnnin 1 -6 mawasnuarms
W¥HomsnfanssamsGarmssen MWideffiedes
Curriculum development, Psychology and
ways of teaching and learning in General Science for
Muthayomsuksa 1-6 Developing and using teaching

materials, teaching and learning activities research related

223 swiznaniden (nguiadl-Ta3nen-Adnd)
laitawndn 4 whefa
nquLAsl
0202 261 wadiwadhugms 2(2-0-9)
Basic of Polymer
PATANELaYMI SN TenaAineS TilauavaNTTa
sammadie’ maaemsiuasmatsrand Fnunediues
Definition and nomenclature of polymers,
types and properties of polymers, synthesis and application
of polymers
0202 263 szuumsﬁﬂnﬁ@mmwuazm’m 2(2-0-4)
daaanameadl
Quality Management Systems and
Chemical Safety
FLUUMIIAMIAUNN MILINITIAMITEUY
anaTIUENA 150 enadifefuemaaensilumsHanaed
masemsmnreadesuameanassiinenadsuasn oot
SUGTRNNANILA
Quality managementsystem, international
quality assurance ISO systems, knowledge on chemical
safety, hazardous waste management, risk assessment and
prevention
0202 311  iafilausBunad 2(2-0-4)
Organometallic Chemistry
youd) lesssd wasmafaiustluastsznay
pasmluariadn mahastsenaveasmlwariadnlulfidn
dstlufisenasuiaddunnei
Theories Structure and bonding in
organometallic compounds, application as catalyst
in organic synthesis
0202 313 aflaflurddReuandan 2(2-0-4)
Environmental Inorganic Chemistry
wilradlansludanedon niiefiwidveime
PR LarmeINaTN TG uvasridin 1§ uaziping
saserefiuidiudunades
Chemistry of metals in environments,
bioinorganic chemistry of transition and post-transition
elements, sources, reactions and cycles of inorganic species

in environments
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0202 314  \adigys luiana 2(2-0-4)
Supramolecular Chemistry
duasfsenseniielaana wedload-inad

mim‘%aﬂmaqaiaaﬁﬁm%u§®mﬁmuﬂ<§flaaau wonlonam

waelaanaduwndd nazawmsead-uasusaud S3msmanw
dwsudnmnduasiRnseisluena masenuuLuazlsEynd

Hieasiod glluana
Molecular interactions, host-guest chemistry,

preparation of host molecules for binding cations, anions and

organic molecules, self-assembly processes, physical methods
for studying molecular interactions, design and application
of supramolecular devices
0202 315 Fmameminlvsalnddwiuans  2(2-0-9)
Usznavadiunad
Spectroscopic Method of Inorganic
Compounds
msdseynd iimedamaainlngalng 1w

Sunmian daen blowa- 3808 uasiiedeSusn-wdnis o

dwsulanesassatsnavaiiuie
Applications of spectroscopic techniques, such

asIR, UV/VIS, and NMR in evaluation of inorganic compounds

0202 316 waflTafund 2(2-0-4)
Bioinorganic Chemistry

ﬂmﬁ@LLa3‘1_w1mmaﬂaaamaﬂawﬂmwu

Famn mstnwlusiuiiilany enaddyresadTineuas

mzmumﬂmmuaﬁﬂaaawnaﬂamﬁLawhmam
Preparation and role of metal ion in biological

system, metalloprotein, the important physiology and
metabolism of metal chelate drugs
0202 317 M3 ReaRAARSMAAR 2(2-0-4)
Chemical Aspects of Computing
mslfldsunsudSagouigdmiudmnndeys

PMNMINAADN mi‘w"m,w%iwaaﬁzuumqmﬁuammauaiwmm

Using commercial software packages for data

analysis, report writing and Simulation

0202 323  LASINAANATIETINING 2(2-0-4)
Natural Product Chemistry
NMIUUNENT MIULNENT ARG I09ET
535NE Anansmanmasiu sifesesd NI lashuazans
dd . ¥ - 44 o
NIV W ﬂﬁﬁi%ﬂ@ﬂﬂ?ﬁU@ﬂiN?(ﬂﬂ LRZHTNNGIYDY
Famaous wacansn i ltdamassdnf lulsmaniuesdlseneay
Classification, isolation techniques and
physico-chemical data, terpenes, steroids, fatty acids and
related compounds, sugar, carboaromatic and related
compounds, alkaloid and non-alkaloid containing N-atom
0202 334  LAflBUVFELBeNEANS 2(2-0-4)
Physical Organic Chemistry
X Aa A€o a6 %
HugmraaeRBurEEREnS nsdseyndld
Ff-ex IS auasnamansaausNdmSUMMuIIENTR
Balasesis surdmeBidnnsafinduasastifmamnasiulawiing
a a6 i3 6 a
Pa9eIUIENaUdUYIaL ﬂ?iﬂiﬁﬁﬂ@ﬂ‘ﬁﬂﬁ%Wﬁﬂ?ﬁ(ﬂiLﬂNLL@SLVI@%IN
lowfindindidmiumsdnmuiisenndurid
Basic principles of physical organic chemistry,
applications of semi-empirical and quantum mechanics
methods for structural, electronic and thermodynamic
property calculations of organic compounds, applications of
chemical kinetics and chemical thermodynamics for organic
chemical reaction studies
a -
0202 343 FIFNFTHUNAFIHAILUDIAWLLAL 2(2-0-4)
mstszgnd g
Introduction to Bioinformatics and
Applications
v dgl/ % :dl 4 a
ﬂ’JWNELUB\W%LﬁEI’)SL%m{L?jWIﬂI%IaElﬁﬁﬁ%mﬂ
et Ry usstiluanariia DNA wae lisdiu
WamuSnaidenuddy wasiuadaslumsvhnusasms
a a I 7323 :dl % a 3
‘mimaqam@mm LLaﬁﬂW{L‘ﬁ‘UanﬂVI\l@mﬁﬂﬁ’JLﬂi?%iﬂﬂi‘ﬁ
Usglmbmamaunns, mainees, wey gaamwnIsw
Introduction to bioinformatics, basic knowledge
in sequence alignment, Analysis of DNA RNA and proteins
using web-based sequence alignment tools, applications of
bioinformatics in different fields including medical, agricultural,

and industry

nanansMsANS=AUUSIYYINS UnsAnw 2557 UKIONEIdgumnansny
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0202 344 Fuaflvasonsuazlnruwinis 2(2-0-4)
Food and Nutritional Biochemistry
DINTUALEITDWNT NIEUIUMINNTUONV0IENT

29NT MM SNRANAIT madematmin awnadSuusts

AUgNTIN mmiﬂwﬁ@%ﬂﬁLﬁ@mﬂamwnwimmmi Toansin

wiinlsafi Tl lutssne aaaraundnmsuazuwamslums

Hastuuasudly
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 366  nalwladimsens 2(2-0-4)
Rubber Technology
lassaauavantifvasensafiaeng o Faens

PITHHIAUALLNFIATIEN MIDONGATLNUNLMIHANGATEN

mamumﬁyugﬂm msvhens [AgnULLIEHS ) ansifsuesdm3y

EN9 MIMARELENTRYdENS Matsvand Fend 1u gesmnTas

ENgTNEUG T8 TR avEjiUDmasHaWa RN SNTRE MM

uaziBaeansTandemeuuuimasionaadin
Structures and properties of natural rubber

and synthetic rubbers, investigation of rubber recipes,
rubber modification process, vulcanization of rubber, rubber
additives, property measurement of rubber, performance of
rubber, i.e. tire industry etc., thermoplastic elastomer, physical
and chemical properties of thermoplastic elastomer
0202 381 LAfldn1IzInREN 2(2-0-4)
Environmental Chemistry
anaimaefidszgnatuligmanizmesos
safiymah o1met fiu fuduasid uasdos MIAWANURY
mstlasfuafimnasuamadufuandon 1SO 14000 wag
maluladazein
Application of chemistry to environment
problems, water pollution, air pollution, soil pollution,
radioactive and noise, controlling and prevention of pollution,

international standard of environment ISO 14000 and clean

technology

0202 385 MsRuAudayamaadl 2(2-0-4)
Guide to Chemical Literature
MIAAULMEIAVLTaIENENTNUAT |aL3BNS

fuahmisyadisssuunesiunas
Classification of chemical literature and how

to search for chemical information by computer
0202 389 ieilifgafuintasdans 2(2-0-4)
Cosmetics Chemistry
ﬁ&ﬂNLLﬂ%ﬂ’NNLﬂ%NW’HaGLﬂ%aGﬁWQN szinn
ﬁgwmmﬂ%a@éwm@ Usleminasfiy damdseney wiasdon

Lﬁaaimzmqqmmimma mMeTeiieRosEen snmiins

waa maluladfifendasiuniasdens
Definition and progress on cosmetics, types,

cosmetics law, utility and toxicity, ingredients, cosmetics
for different organs of body, cosmetics analysis, places for

cosmetics production, cosmetics technology

0202 348 FAfiLRITTUMIANNTAUALANNEY 2(2-0-4)
Biochemistry of Love and Happiness
MIVNNBUDITTUUUTTEMLREENDS ﬂﬁ‘lﬂﬂﬁ
dedfynnanlszam snsdelsvamifedasiuamasn anwge
Tsafifiendastiuanuunnsasasansdodssany maandad
€

panayisdNRusUsTLILUSYa M

Nerve and brain function, nerve conduction,
neurotransmitters related to love and happiness, disease(s)
causing by neurotransmitter deficiency, drug action related
to neurotransmitters

3 [3 3 [

0202 411 \Fwagasuazwlwduiaes 2(2-0-4)

Sensors and Nanosensors
o aa a 6 v [ 6 [ 6
NANMIILLALIDTNTIANENAIYLDNLTDT LDUTRT
a [ 6 < € Y o
LN LDULTRIDININ %ﬂ%lﬂi%ﬁjai LL@%ﬂﬁﬂiﬁEﬂlﬂﬂ‘ﬁL"ﬁ%Waﬂ%
MG
Principles and the analytical method using
sensors, chemical sensors, biosensors, nanosensors and

application of sensors
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0202 422 VhdaNidwmaaiidunad 2(2-0-4)
Special Topics in Organic Chemistry
Fdafiddnuanhailamanibundd
Significant and interesting topics in organic

chemistry

0202 424 a3 laLAdl 2(2-0-9)
Stereochemistry

6 o A o a a 6
naunlaiudu aaudiniadu Suuuilowwes
lauemwaslawed smswaun@in uwaraineslowniivasiisem
Aa a6
LANDUNIY
Conformation, configuration, enantiomer,
diastereomer, racemic mixture and stereochemistry of organic
reactions
ald a | jaaa
0202 434 LﬂNW%N’)LL‘s’l&'ﬂ’liﬁ\iﬂ{]ﬂiﬂ‘l 2(2-0-4)
Surface Chemistry and Catalysis
o % :Z a -3 é’ nd'n
YN Tﬂiaaiwwummamm WUNNI MIGA
Fuuiauarlonurasds lalmmasuwasmsgady wisnums
Qedu UfRsnfiRuRouaBntnareslassansiuiadansiie
YR wdnmaseliiten msuundiselisen aauenans
299U HALANNINIZIANLIIVDIANIIUGTTEN
MaeRHNLSIUATRen MIFaNEmn uazmathiissiisen
nduanldlna wedadlflunsfnmiuiauassaiseliiten
walulafinsselffsen wumsauguuanziiiaan
UW AU LRZNAIN U
General introduction, structure of solid
surfaces, surface area, adsorption of gases and vapors on solids,
adsorption isotherms, adsorption energy. Reaction at surface
and influence of surface structure on reactivity. Principle of
catalysis and classification of catalysts. Kinetics of catalytic
reactions and selectivity. Catalysts preparation, deactivation
and regeneration. Analytical techniques to characterize and
study surface and catalyst. Catalytic technologies such as
automotive pollution control and clean energy
dda & g v
0202 447 waluladfidwaiiasdin 2(2-0-4)
Introductory DNA Technology
% 3 ::I a @ a d‘ v
ImaaimawmmamLauLa LW@I%I@EILT]EI’JHU
a G 1 ada v a L% a G a G
AL LT ’J‘ﬁ‘WWQ’Jﬂ’JﬂiiN waqasg@mama MININRMNALD UL
dumnz MafinUSudiiwelaud §Asengnldnafinetse
66 & 6 ada G 1'% I 1
miﬁiwqﬂ@]%ﬁiﬂa‘mmﬂmmTuTaamamaﬁlu@mmm 5}
Mg Afnenenaas

Structure and function of DNA, DNA technology,
i.e. genetic engineering, DNA library, detection of specific
DNA, amplification of DNA by polymerase chain reaction,
application of DNA technology in medicine and forensic
science

0202 448  uhllnduaclisfumendvensas  2(2-049)

Pharmaceutical Peptides and Proteins

Tosssdoug o induasTsdiu qrms
FameaatInduaslsfiunneiio Tatsshethaaadying
viselUsindiflorinduendfismhe ludomndizd

Basic knowledge of peptides and proteins
structure, biological activity of some peptides and proteins
including examples of pharmaceutical peptides or proteins
those are commercial, peptides and proteins preparation for

commercial purpose

ngudainen

0203 231 qa%ainen 3(3-0-6)

Microbiology

mMsdndunn dugnidnen Snvamsiaddiule
37 g enuSau Uy uasRuneden mafia
Tse mamueuizenuafie lh¥e dom lsladh swshe uazsuy
DRANTUIRITIME

Identification, morphology, growth, physiology,
genetic, Interrelation with human and environment of
microorganisms, pathogenesis, bacterial, viral, fungal,
protozoan and algal control as well as immunology

0203 261 WLIFAAINEN 3(3-0-6)

Ecology

Swuturasmnia et lungdfiiae
wazANEUS s ReET AN LA NETAn mswAsuuda
91109090523 RTAN NsrUMmIuAEARssTLLe
JpinsvnsEEIUALNASNY MILstend lnnumeiineinen
IFRnniiymAunedon ussmeoysnsomm

Biosystem hierarchy, interrelation among biotic
environment and between biotic and abiotic environment,
ecosytems processes and functions, materials and energy
cycle in ecosystem, applying theoretic ecology for studying

environmental problems and conservation of natural resources
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0203 201  Wfjiiimsqatiainen 1(0-3-1)
Microbiology Laboratory

Goulsvesmein 0203231 W@IANN (121580
wionriulé)

Prerequisite : 0203 231 Microbiology
maneaessenadasiuiiovlymeAn 0203231

W@TIIWEN
Experiment concurrented with 0203 231
Microbiology
0203 292 UfjdAnsiugeans 1(0-3-1)
Genetics Laboratory
Goulvrasedn © 0203 341 Wugemans
(@aiFeunFaniulé)
Prerequisite : 0203 341 Genetics
mmeaesisenndsaiuiamimein 0203341
Wugenams
Experiment concurrented with 0203 341
Genetics
0203 293  UfjtiEn1stiIeANe 1(0-3-1)

Ecology Laboratory
Goulagasmedin: 0203261 fnefinen (aEem
wEaNrwle)
Prerequisite : 0203 261 Ecology
msWnURTEmMImefineAnenmeaswauas
Vioaiieims weRtedsmedma dae-lu davnng denuay
szuufind maeneidoyauazsaiimaiivefine
Introduction to field and laboratory practices
in ecology, techniques in ecological census according to
biosystem hierarchy e.g. organism, population, community,
ecosystem, ecological parameters and incides analysis
0203 302 Faadd 3(3-0-6)
Biostatistics
Goulaaasmedin : 0203 120 373en 2 uay 0201
113 UARGNE 1
Prerequisite 0203 120 Biology 2 and 0201 113
Calculus 1
ﬂuwaﬂﬁugm‘ﬂadaﬁmuwm%ﬁw N
afi@genssmwuasalifidsenanu AEmafiusiusindeya
MTUANUAIAING MIgadnaee Matlszanmeiuazms e
aﬁaLﬁamaauﬁmagmﬁy’wmwmm(ﬂ%ﬂLLaxﬁumemf%ﬂ

mMavesaLANAETETLarEndNRUTaE NI MINIUHULAY
myenzideyalaglflisunsudiSagl
Basic concept of statistics for biological
science, descriptive statistics and inferential statistics,
collection of data, distribution sampling technique, estimation
and use parametric and non parametric statistic methods for
testing hypotheses, testing for statistical significance and
assumption simple correlation and linear regression,
experimental design and analysis data with statistic progarm
package
0203 303 FI@WUING 3(3-0-6)
Evolution
Gowlvwamedn: 0203 120 373nen 2
Prerequisite 0203 120 Biology 2
WAL AT EeiTin nsuann s
Fannnsresdedidia Tadefidelifeiiemms ensudsiu
wasnadadanlnusIINT@ Wugeaasarmng madaded
Fiawia vl msgaing uazemamanvany dulififennns
FIAWMITIN BALIIANMTILAUNAMNA
Concepts of biological evolution. Process of
biological evolution. Factors effecting evolution. Variation
and natural selection, population genetics, speciation,
extinction and diversity, evolutionary tree, coevolution and
macroevolution
0203 342 F3IMenvasnisiaiy 3(2-2-5)
Developmental Biology
Gonlvvasmen : 0203120 $93nen 2 uaw 0203
3419ugenaas
Prerequisite :0203 120 Biology 2 and 0203 341
Genetics
NTLLIUNITUALNA INTDINTAT Y UTINIW
MunWuarsRTINEesEiTin maufeus nedivla nsuls
FMNYDITAR LaMSLaTYedeTIrene vasiTuaried
Processes and mechanisms of biological,
anatomy and physiological development in organisms,
fertilization, growth, cell differentiation, and organ

development in plants and animals

nangnsMSANS=AUUSIYYINS Umsfin 2557 UMNINE1agumansni



0203 344 ﬁuq%mnﬁuﬁugm 4(3-27)

Basic Genetic Engineering

Gowloveemen 0203 241 Wugenans

Prerequisite :0203 241 Genetics

AoisaTTRnsRione a1lowe MILUNEnaDe
madiauadonsofiewadiunme masnBaadulaeAtn s
Toauts oulafdldlumsdauasdonsia navhiossyediows
MAvNA U098

Properties of DNA and RNA, isolation of DNA,
restriction cleavage and ligation of DNA with vector, gene
amplification by cloning, restriction enzymes and DNA ligase,
DNA library and DNA sequencing

0203 391 nadtamsdainen 3(1-4-4)

Biological Techniques

Gowlvwasedn : 0203 120 $93men 2 uae

0203 192 UfjIifin137inen 2

Prerequisite : 0203 120 Biology 2 and

0203 192 Biology Laboratory 2

mﬂﬁﬂLLaﬁ%miﬂgjﬁaﬂﬁﬁﬁ@m@?m%ﬂﬁﬂwﬁﬁa
eEinen naiudhesedediiin maiusnmnlaedsnsene
Ty mavheathaiedauie mInas masammda’ manalad
o3 AnwAsmalfusstiufinamannndesqanasenishe

Principal techniques and method used in
biological research, sampling and collection of organisms, fixing
samples such as herbarium, liquid method, clearing, stuff and
permanent slides, using and photography from microscopes

0203 419 WNWLATHFNA 3(2-2-5)

Economic Botany

Gowlawemedn : 0203 110 F¥inen

Prerequisite 0203 110 Biology 1

ﬁmﬂﬁ:@ﬁaﬁéwﬁmaaﬂimﬂiﬂﬂuﬁmqﬂm
13lna mawnmed uargaEnTId ENE N NIENERS
M3Ugn NsQuasnm Tanemafnmdaasiautudie
manszaneiug waemavhan [liAnsy e

Importance Thai economic plants used as
sources of food, medicine and in industry; with emphasis
on botanical characters, planting, maintenance, life history,

distribution and using of plant product

0203 457 mwnzidnadiaiienty 3(1-4-4)
Plant Tissue Culture
Seulavesmein 0203 110 F9nen 1
Prerequisite :0203 110 Biology 1
wefauaziimslunsmnzidsadiaiiaan
danshenacity mavimdnmsussdsns Ul luemdun Wu
MIMsunng Msveneiugie maUSuLqeiugie
Technique and methodology of plant tissue
culture; application in medicinal purposes, plant propagation
and plant breeding
0203 469 AN IMMAIEMITINNLAZNTaUSNE3(3-0-6)
Biodiversity and Conservation
Seulavesmen: 0203 261 fnefinen
Prerequisite : 0203 261 Ecology
mmziwﬁzy LL%’)IﬁN FDIUNINYRINNNAAIN
nanemsgamsrulanuasieciiv Taseuaznanssnudems
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ﬂg"mm51‘7}Lﬁ'm%mﬁumié’jummmmwamwmwm%amw
LL%’J“/INﬂ?‘ﬁ@ﬂﬁﬂ’ﬂk‘lﬂmﬂ%mEJVIWQ%QﬂWW%@?%ﬁUﬁBGé%LLﬂ%
fNa NMIUILUNULAZNMIFAMNAITNAFTIUANNAARAILNN
Famm
The importance, trend and status of world
and local biodiversity, changing of biodiversity according to
natural and human activities, policies, conventions, and laws
involving to conserve biodiversity, management strategies of
biodiversity, worldwide and locally, monitoring and evaluation

of biodiversity

nauAEn
0204 209 WAndFeuandas 3(3-0-6)
Environmental Physics
NuNassaRunndaNTRENS TymAunadan
P aa Aa € 2 A o
wazmauAtymlaeAsmameiland  madnsiTaandeny
ysgenmet lolaw uaslanion
Aspect of physical environment; environmental

problems and solutions by using Physics methods, studies

of energy, climate, ozone and global warming
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0204 321  wdewSesmuassilieugy 3(3-0-6)
Energy Conversion and Resources
amaSidlasduieniuumsmdsnugliunshe
nisnuanNiou 10l duedes Tladsn mIuunuaziL
NANTDINAINUFULILENE) UARINTIN WA AU
1 NEITUEETTRES WEIHAN WEIHEAAI NEAAN
wisnmanuTouldinn ﬁﬂamwsl,umil,ﬂ?augﬁwé’qmu nan
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ﬂmﬂﬁlwgﬂwé“ww,mumm UAEHANTEL WA RSN
malulafndsnuaran

Basic knowledge of energy resources: thermal,
chemical, nuclear and petroleum energies. Rank and
classification of difference energies. Renewable energy
resources: solar, wind, biomass, wave energy geothermal.
Possibility and potential of energy conversion. Principle of
energy conversion. Energy conversion technologies and

environmental impacts. Clean energy technologies

0204 32 Sifnmsefinddmiumsdass 3(3-0-6)
Electronics for Communications
116 Genlavesmen: 0204231 noudusingn v
Prerequisite: 0204 231 Electromagnetic Theory
MIAATILAUALNTLUIUNITVRIF Y Y4
MINDYAAURTMNITNT Y DMOULABNILALFANDS AU
warnaTassiudaTruLdems winmIressruLemsuay
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Signal analysis and processing analog and
digital modulation and detection systems; noise and its
effects on performance of communication systems; principles of
common communication systems and information
transmission including telephone systems, mobile telephone
systems and facsimile equipment, radio-relay systems, data
communication, coded transmission, broadcasting systems,

pilot line carriers, telemetering and supervisory controls
3. nIeITnRaniss laiviaendr 6 wiaefia
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