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Ynsdnwn | D1 | D2 | Vs | Ve | Vs 523 Frurutudfinfinnadnag

UNISANEN

2558 30 - - 30 | aednesiigaunisAnm

2559 30 30 - - 60 | naaavangnstag 30 AU

2560 30 30 30 90 | Buaulu we. 2563

2561 30 30 30 30 120

2562 30 30 30 30 30 150

2563 30 30 30 30 30 150

2.6 JUUTZUIUATULLAU
1FautseannuauiutazavUssanuRuselavaInusAnuAtdans fatl

2.6.1 auUszuIISI85U (W8 )

ar

Yquuszuna
518a2LBUAIB5U
2558 2559 2560 2561 2562

1. ANSITUIENNSANYY
WUUWINA78 (12,900 v

= 774,000.00(1,548,000.00{ 2,322,000.00| 3,096,000.00 3,870,000.00
X 2 ANANTTANW X .
FTUIUNER)
P LEﬁ‘:]ﬂﬂigUﬁ]’lﬂ%ﬁU’lﬁ 600,000.00 |1,200,000.00| 1,800,000.00 | 2,400,000.00 3,000,000.00
5935785V 1,374,000.00 |2,748,000.00| 4,122,000.00| 5,496,000.00 6,870,000.00

2.6.2 9uUTTUIUSIBIE (WU28: UIN)
J - Yquuszauney
UUIN U
2558 2559 2560 2561 2562

. SUALLUNNS
1. AR MUY 300,000.00| 600,000.00| 900,000.00 | 1,200,000.00 | 1,500,000.00
2. AN3an) 200,000.00| 400,000.00| 600,000.00| 800,000.00 | 1,000,000.00
3. S9N 500,000.00{1,000,000.00| 1,500,000.00 | 2,000,000.00 2,500,000.00
UNINEAE

591 (n) 1,000,000.00{2,000,000.00| 3,000,000.00 | 4,000,000.00 5,000,000.00
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574 (0) 800,000.00|1,600,000.00| 2,400,000.00| 3,200,000.00| 4,000,000.00
531 (n) + () 1,800,000.00 |3,600,000.00| 5,400,000.00| 7,200,000.00| 9,000,000.00
UIULER 30 60 90 120 150
Alguneiiiidn 30,000.00( 30,000.00 30,000.00 30,000.00 30,000.00

vinewe Aldineseriida 30,000.00 vw/Au/Al
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1. maadvndnemaly laidewndn 30 wuawin
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1.2 nasivdnueans 4 wiehn
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1.4 ngydnnw 12 mheia
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2. MUIATTUANIZANY laidfeandn 132-135 winehia
2.1 INAnag 47 wuein
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- Angnaaniily laidsenin 37 wuwenng
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2.2.2 3 nsaouiviien laivdesnan 12 wiehn
2.2.3 @enivenvisoinmsaaiviien  litsuni 4 wHBne

3. BRI AaNLES laenin 6 Mi28fin

27



AinUATENTINMINTIIANATET |

¥ 'l
. s L ) b T IL- |
Ar L Sdnnandasuiudd
PEUTNG WATIHINTLE {TIEF e
] -,,JI;I.;,.ru,H.-..-.vu._.l,,u\‘[u‘.I l

1. mnmivdnevall 0 laiviesnin 30 wihefn
1.1 nddyinemaniuavalnmdns 9 Wefn
01999012  gunwiaTin 3(3-0-6)
(Health for Life) °
01999212 WAMINEIMERIAUUTYRYN 3(3-0-6)

(Concept of Sciences and Philosophy)
01999213 dawandeu waluladuaztin 3(3-0-6)
(Environment, Technology and Life)

1.2 nasinndenueans 4 wiawhe

01371111  Aeansauwme 1(1-0-2)
(Information Media)

uarlhideni3eu 3 mhein nseineoluil

01999041  imswgAaRiLRenIsiiuTIndia 3(3-0-6)
(Economics for Better Living) .

01999141 UYwONUdIAY 3(3-0-6)
(Man and Society)

1.3 nauivuywemans 3 mieiin
TWdeniZeu 3 whein vnsieduseliil
01999031 usanensesssulan 3(3-0-6)
(The Heritage of World Civilizations)
01999032 Insfinw 3(3-0-6)
(Thai Studies)
01999033 Aavzmsatiuiin 3(3-0-6)

(Arts of Living)

1.4 naavInTW 12 mbenin

01999021 awilneiiensdeans 3(3-0-6)
(Thai Language for Communication)

01355xxx AWDINGY 9(--)
(English)

1.5 nguivawafne 2 wihein

01175xxx fanssuwafnw 1,1(0-2-1)

(Physical Education Activities)
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2.1 3WINA3 47 wsna

01150211 Aandung 2(2-0-4)
(Being a Professional Teacher)

01150311  msdamsdouduasmadnmstuGou 3(3-0-6)
(Instruction and Classroom Management)

01150361  MIRNUHUAITITINITEVINAUGEY | 1(0-2-1)
(Practicum in Professional 1)

01150362  nsENUURMv@wsEninaseu Il 2(1-2-3)
(Practicum in Professional II)

01150463  MIRAU{UATINTW | 6(0-18-9)
(Practice in TeachingProfession 1)

01150464  MSENUZUAIVIN I 6(0-18-9)
(Practice in Teaching Profession II)

01153351  msiauaznisusuiiunansisou] 3(2-2-5)
(Measurement and Evaluation of Learning)

01153492  meAduiewmuinsiSous 3(2-2-5)
(Research for Learning Development )

01161212  awuazdnusssudmiuag 2(2-0-4)
(Languages and Cultures for Teachers)

01162112  USvuasnguin1ansdnu 2(2-0-4)
(Educational Philosophy and Theory)

01162212 . MSWRAILIMANGRS 3(3-0-6)
(Curriculum Development)

01162312 ABISTTU FFFTTULALATILIUTTAIVITN 2(2-0-4)
(Ethics and Codes for Teachers)

01166211 ANINBINTANEN 3(3-0-6)
(Educational Psychology)

01167311  waANMITUUSUWD 2(2-0-4)
(Principle of Guidance)

01166312 m‘iﬁﬂ‘meﬁw%’uqﬂﬂaﬁﬁmmﬁmﬂ'ﬁﬁtw 2(2-0-0)
(Education for Individuals with Special Needs)

01169311  uwinnssuuazwmalulagarsaumanianisaney) 3(2-2-5)
(Educational Innovation and Information
Technology)

01176242  nsuszAufuamMsAnwdmiung 2(2-0-4)

(Educational Quality Assurance for Teacher)
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221 3wweng hiosndn  70-72 winofin
2.2.1.1 Agnenivenmansiialy - i 72 YEnA
Tssunginldvieningimansill 37 wieda wasivnenadl 35 wieds
n. Sueninenmanivily 37 yiaenn

01403113 afialy | 3(3-0-6)
(General Chemistry I)

01403115 advily Il 3(3-0-6)
(General Chemistry 1)

01403118 UFURnTiesiug 1(0-3-2)
(Basic Chemistry Laboratory)

01411111  Fnenenaninuinn 3(3-0-6)
(Earth Science)

01417111  uAAANA | 3(3-0-6)
(Calculus 1)

01417112 uAafad Il 3(3-0-6)
(Calculus 11)

01420111  FaAndwWalU | 3(3-0-6)
(General Physics 1)

01420112  Wandvialy I 3(3-0-6)
(General Physics 1)

01420113  U{URMsWENd | 1(0-3-2)
(Laboratory in Physics 1)

01420114  U{usNsWEnd Il 1(0-3-2)
(Laboratory in Physics II)

01420361 s enandiiipam | 3(3-0-6)
(Introduction to Astronomy 1)

01422111  vanada 3(3-0-6)
(Principles of Statistics)

01424111  waANTIINYN ; 3(3-0-6)
(Principles of Biology)

01424112  F3ImennAauuRnis 1(0-3-2)
(Laboratory in Biology)

01425211  wadnineneanidaindsy 3(3-0-6)

(Principle of Environmental Science)
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01402311  Fuadl | 2(2-0-4)
(Biochemistry 1)

01402312  Fuall | pAU{URMS 1(0-3-2)
(Laboratory in Biochemistry 1)

01403221  \pilBuw3s “ 4(4-0-8)

: (Organic Chemistry)

01403222  AfiBuvsENAURURANS 1(0-3-2)
(Laboratory in Organic Chemistry)

01403231  USmadasigsimaail 2(2-0-4)
(Chemical Quantitative Analysis)

01403232  UjUANMsUTInaiaTIzviniaeil 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)

01403233  wdanMsvBuAIRATIEN 3(3-0-6)
(Principles of Analytical Chemistry)

01403244  alleWEndndnys . 4(3-3-8)
(Fundamental in Physical Chemistry)

01403251  iaflanamnssaduni 3(3-0-6)
(Introduction to Industrial Chemistry)

01403312  afioluv3d | 4(4-0-8)
(Inorganic Chemistry 1)

01403313 afloliun3g I 3(3-0-6)

(Inorganic Chemistry i)

01403455  Afidawandoy 3(3-0-6)
(Environmental Chemistry)

01426311  1afi5ed 3(3-0-6)
(Radiation Chernistry)

2.2.1.2 Fsneminenmaniialy - $73ven 70 wU7Ene
TissunednhAvieninemaniilu 35 miein wagivieniine 35 wiein
n. A enivermanivily 35 wiein
01403111  ipiivialy 4(3-0-8)
(General Chemistry)
01403112 pivhly maUfiRns 1(0-3-2)
(Laboratory in General Chemistry)
01411111  Anermaniiufinn 3(3-0-6)
(Earth Science)
01417111 uAaAaa | 3(3-0-6)

(Calculus 1)
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01420111
01420112
01420113
01420114
01420361
01422111
01424111
01424112

01425211

01401114
01402301
01416311
01416312
01419211
01419214
01423113

01423351
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(Principle of Environmental Science)

9, WONTTINGN
wonuAanivily
(General Botany)
Fauadvnly
(General Biochemistry)
wanwugeans
(Principles of Genetics)
wugmaninAUuRns
(Laboratory in Genetics)
Qadinevily
(General Microbiology)
qa3AnehlunAUfoRNS
(Laboratory in General Microbiology)
Faringwhly
(General Zoology)
d35IMevadnd

(Animal Physiology)

|93
RS ]

o A — T R G
(Calculus 1)

Wandvialy | 3(3-0-6)
(General Physics |)

FHandvialy 1 3(3-0-6)
(General Physics Il)

UfURNSHANE | 1(0-3-2)
(Laboratory in Physics 1)

UfuRnswand |l 1(0-3-2)
(Laboratory in Physics 1)

asIAERdIa sy | 3(3-0-6)
(Introduction to Astronomy 1)

“pananm 3(3-0-6)
(Principles of Statistics)

NaNINeN 3(3-0-6)
(Principles of Biology)

FmernaUuang 1(0-3-2)
(Laboratory in Biology)

wanInenAanidanndon 3(3-0-6)

35 ¥R
3(2-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)
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01423352  a3singwesdminiaujuins T mgm"----m{o_—é-z)
(Animal Physiology Laboratory)

01424381 U@ Ine 3(3-0-6)
(Ecology)

01424382  dnrinerUjuanis 1(0-3-2)
(Ecology Laboratory)

01424453 vian¥iineweuvaduazluana 3(3-0-6)
(Principles of Cell and Molecular Biology)

01424483  BUNSUITIUUATAIUVNAINVANEN YN 4(4-0-8)
(Taxonomy and Biodiversity)

01424484  FIwuNg 3(3-0-6)
(Evolution)

2.2.1.3 Jnemineneanivialy - Wand 69 Wehin
Wiseussinlviveninermansinly 35 wiein waydvieniand 34 wiiefn
n. Irneninenmansily 35 MieAA

01403111  ailvidly 4(3-0-8)
(General Chemistry)

01403112 afivhlyU mAUfvRnIs 1(0-3-2)
(Laboratory in General Chemistry)

01411111  Aneremanifiufion 3(3-0-6)
(Earth Science)

01417111  upAAAd | 3(3-0-6)
(Calculus 1)

01417112 umapad I 3(3-0-6)
(Calculus 1)

01420111  Wandvily | 3(3-0-6)
(General Physics 1)

01420112 Fandvily I 3(3-0-6)
(General Physics II)

01420113  Uf{uAnswand | 1(0-3-2)
(Laboratory in Physics )

01420114 URuREnsWEnd Il 1(0-3-2)
(Laboratory in Physics II)

01420361  answenandidoadiu | 3(3-0-6)
(Introduction to Astronomy |)

01422111  wanada 3(3-0-6)

(Principles of Statistics)
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01424111
01424112

01425211

01417241
01420211
01420221
01420222
01420243
01420244
01420261
01420331
01420362
01420366
01420452
01420453

01420456
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ydnBvingn L e -—"—e,ndrﬁr — 3(3-0-6)
(Principles of Biology)

FrmenmeufuRnig 1(0-3-2)
(Laboratory in Biology)

nENINEEERSdanInda 3(3-0-6)

(Principle of Environmental Science)

2. I nenwadnd 34 wene
wAagaa i 3(3-0-6)
(Calculus 1)
nafEns | 3(3-0-6)
(Mechanics 1)

Wandealvai 3(3-0-6)
(Modern Physics)

Wandgalwinaufunnis 1(0-3-2)
(Laboratory in Modern Physics)

Sdnmsetindioiu 2(2-0-4)
(Introduction to Electronics)

SidnmseiindiesiuniafiRms 1(0-3-2)
(Laboratory in Introduction to Electronics)

wahmdnluivia | 3(3-0-6)
(Electricity and Magnetism)

guvNaAans 3(3-0-6)
(Thermodynamics) _
sFaniLb e i 3(3-0-6)
(Introduction to Astronomy II)

Handvesndu 3(3-0-6)
(Physics of Waves)

Nandvosanewinasy 3(3-0-6)
(Environmental Physics)

NSNYINTNAIIY 3(3-0-6)

(Energy Resources)
Fandvestuussena 3(3-0-6)
(Atmospheric Physics)
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2.2.2 JnSdeuIven AR 12 wmiein

01159221  MsIAMsseuFnemanilussaulssoudnm 2(1-3-4)
(Science Learning Management at the
Elementary Level)

01159222**  msdamsiseuinermansluseavilsondne 2(1-3-4)
(Science Learning Management at the
Secondary Level)

01159331  msainuazmslddenisseunisaouineneans 2(1-2-3)
(Construction and Utilization of Science

Instructional Media)

01159351 M3ianasussiliunaiuineans 2(1-2-3)
(Measurement and Evaluation in Science)

01159495  lassnwinermansiulsasou 2(1-2-3)
(Science Project in School)

01159497  duuun 1
(Seminar)

01159499**  nsHAMURMIEAUMTARUINEIFARS 1(0-3-2)

(Specific Practicum in Science Teaching)

2.2.3 \@enivnanvisednnisaswivien livesndn 4 wuiein
Tmdeniseu 4 wiheda 3nsev e lydl

01159223  wangnsINeans 2(2-0-4)
(Science Curriculum)

01159242  MSAANISINENENERS 2(2-0-4)
(Scientific Thinking)

01159271  YinWATEUIUNSMIAINUIAERT 2(1-2-3)
(Science Process Skills)

01159325  Aanssuaduvangasineteanilulsaiou 2(1-2-3)
(Science Extracurricular Activities in School)

. 01159332  mslduaznsgenvigegunsaimsasuineremans 2(1-2-3)

(Utilization and Maintenance of Science
Equipment)

01159333** AuWIWasSYIdUINYIAEARS 2(1-2-3)

(Computer Assisted Science Instruction)

ko
Tl
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01150372  nisdpansivensadns = RN 2(2-0-0)
(Science Communication)

01159381  Inermaniuazmaluladfnwinudeny 2(2-0-4)
(Science and Technology Education and
Society)

01159382™* Aanadoudnwdmdulsaseou 2(1-2-3)
(Environmental Education for School)

01159498  Ugymiiew 1-3

(Special Problems)
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3.1.4 WEALHUNITANE
3.1.4.1 Sy eninendaninalu-adl

S =t =i . e . oA
UN 1 MANMSANKIN 1 dwrumbsin (vuusiens - W UFURns - w.AnwAuAmoaues)

01162112 USreuaznguinansan 2(2-0-0)
01371111  Heansauna 1(1-0-2)
01403113  waivhly | 3(3-0-6)
01417111 wARANE | 3(3-0-6)
01424111 WanYIINe" 3(3-0-6)
01424112  FVInennavfusnig 1(0-3-2)
01999012  guamiiaTIn 3(3-0-6)
01355%  NWDINAY 3 --
’ 57 19(--)

a " < i p_— e s
U7 1 aman1sAnw 2 Fwumheia (U.uTI878 - TLUHURNS - TUANYIAUATINIEANEY)

01169311 u"i@m‘ﬁ‘muaxLmTuT,aSm'ﬁaumﬁm&mﬁﬁﬂm 3(2-2-5)
01403115 iUl 3(3-0-6)
01403118  UjURN AUy 1(0-3-2)
01417112 wPaRad Il. 3(3-0-6)
01420111 Wanavly | 3(3-0-6)
01420113  Ufjudnaswand | 1(0-3-2)
01999021  mwilveifienisieans . 3(3-0-6)
01175xxx Aanssuwadnw 1(0-2-1)
01355xxx AN 3(--
59 21(--)
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U9 2 AmansAne 1

01166211
01403221

01403222
01403231

01403232
01422111
01999212
01175xxx
01355

= =% =1
U9 2 NMANTSANEIN 2

01159331
01161212

01162212
01402311
01402312
01420112
01420114
01999213
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msasqaLLawm‘s‘LﬂaamsLiaum'saammmmam
Mg IAusTINdmIuAg
NINAIUINENERNS
Pl |
Fuadl | pAUJURNT
Wandnald Il
U RN sHAnd 1
dannasy waluladuazdin
57U

Tnnumhein (w.uIes - wIfiinns - wAnwAuainionues)

3(3-0-6)
a4(4-0-8)
1(0-3-2)
2(2-0-4)
2(0-6-3)
ﬂ3o®
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01159221™*

01159222™"

01159223

msdanaGaudinemanilussiulssonrnem 2(1-3-0)
(Science Learning Management at the Elementary Level)
Qﬂu\‘mman'ﬁaaml.a"n'ﬁL‘iﬂu'ﬁ wanamua“msum'irmu‘smmmam

seRulTENAnY wqwgm‘sﬁﬂm Innenasens wailALazITaou o
\SUNIADU ﬂ’mml,azﬂszmumaminaug

.' Objectives of teaching and learning, science curriculum and
science content at the elementary level, theories of learning, psychology
of learning, techniques and methods of teaching, instructional media,

learning measurement and evaluation.

msvamsSudinemanilussauiseaudng 2(1-3-4)
(Science Learning Management at the Secondary Level)

QelavInenIAR LAY ATITEUS waﬂqmmm ¥a9y m‘sﬁauﬁwmmam%
SYAUNSHUANEN wqwgm‘m&lu‘i ’il&ﬂﬂEJ’]ﬂ’l‘SL'iEJU‘S wallauarisaauy Aoms
L‘iEJ‘Uﬂ’]‘Sﬁ@U ﬂ']‘j’JﬂLLaSUSSLMUN&H’]?LEU‘UE

Objectives of teaching and learning, science curriculum and

science content at the secondary level, theories of learning, psychology
of learning, techniques and methods of teaching, instructional media,

learning measurement and evaluation.

wangRTINENMans 2(2-0-4)
(Science Curriculum)

aunluan wénns wasdmnevemdnansivenaans lassaiendu
awamawé’nqmﬁwmmarﬂimuniauuﬁnqminﬂsﬁﬂww%uﬁugwu UIRIFIY
MsAnYIEInNEImans mMewaumdngnInetmans nInsinangas
m‘s’waé’ﬂamuazm'aﬂisLﬂwé’ﬂam‘sLLazl.z.miﬁwé'nams’mmmam%

History, principles, and aims of science curriculum, content
structure of science curriculum according to the framework of basic
education curriculum, science education standards, science curriculum
development, curriculum analysis, implementation, and evaluation,

trends of science curriculum.
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01159242

01159271

1159325

01159331

NMSAANISINGIFNERNS 2(2-0-4)
(Scientific Thinking)

HdonuuaraudIAYUsInIThAn UsEnnuaanisin NIAANUAITLEIINT
AmusMTInemans msAnfunsiieudinermans nagnsuagmsinanim
Ltaﬂﬁauﬁaﬁuaqum‘sﬁ’@ummiﬁmmﬁwmmam% mMyinnazyseidiunife

Definitions and the importance of thinking, types of thinking,
thinking and scientific inquiry, thinking and science learning, the strategies -
and supportive environments for developing scientific thinking, and the

measurement and assessment of thinking.

VNEENITTUIUNTNIINGAERNT 2(1-2-3)
(Science Process Skills)

AIMINETBINYENSEUIUMIMYIVENmans mIRnUfuRnsnslavinee
NSTUIUNIMNEINEIAERskaznIsuiewineensruunsmaImenmansluly
Tun1sSeunisasu

Definitions of science process skills, practicum and application in

using science process skills in classroom instruction.

AanssuasuvangnsInemanilulsaiou 2(1-2-3)
(Science Extracurricular Activities in School)

JULUUM IR TBnselive wagnisusziliulasins nsam
Aanssuasundngniiviinenmanilulsaioy dunauagiinujifanu nsdn
Tassmshonssuadundngasinemanslulsadou fnsfnwuenaniud

Examples of planning, procedures and evaluation for
extracurricular activities in science. Observation and practice in managing
extracurricular activities for the science teacher. Field trip is required.

msadrauasmslidonsSeunisaeuineneans 2(1-2-3)
(Construction and Utilization of Science Instructional Media)

Li,mﬁmu.aswqwf]'ruaaﬁamﬁL'%ﬂum'saauﬁwmmam% ﬂﬂLL“fJa YoNnve9
o nsiden nsld nsadaasnsUsadiudenmseunisaeuinetaans
wianssumsSeunisaauinemans nsliwaluladansauwmauasnisdoans
waguvaasouilumsieunsaeuinenmans

Concepts and theories of science instructional media, strengths
and limitations of media, selection, utilization, construction, and
evaluation of science instructional media, science teaching and learning
innovation, the utilization of information, coommunication, and

technology, learning resources in science teaching and learning.
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01159333

01159351

01159372

mslduaznisdentrgunininsaeuineimand 2(1-2-3)
(Utilization and Maintenance of Science Equipment)
erdhoresUNseimae Avenanans anmsgmilumsTa qunsoiugiTy
Tumstmsishfuinenemans gunsaliawmzamiaiveenansnisld nisdeu
Urgegunsaimsaeuinermans
Significance of science equipment, standard of measurement
basic science equipment in weighing and measurement, utilization and

maintenance of science equipment.

ABUNURBITILADUINYPNANT 2f1:2-5)
(Computer Assisted Science Instruction)

NAIS NS ABLA MBS TIUERWINEIERS NMTBBNWUY NSATNANTIANN
TUsUNSULaENMIIUTEANS MNVDIUNSUUADBNAAADITIIADY

Strategies in using computer assist science instruction.Design,
construct, programming, and determining efficiency of science
courseware.

msiauazUssiiunalginemans 2(1-2-3)
(Measurement and Evaluation in Science)

WaN F5MITANALUTUTUNG NMTASILUUNAFBULEZNNTIATIZNT 8D
nMsUsziliunasErIassulasMsUszliunauean  N1sUssliuaINanInase
Tudaineemans

Principles, methods of measurement and evaluation, test
construction and item analysis, formative and summative assessment,

authentic assessment in science.

msAeansmaineimans 2(2-0-0)
(Science Communication)

WANMIUAYNWINTADANT ANUALIANZYBINYIMEINGIATARTNS
3 wa 81 uaniBeudAnemans mMsuanImAnuABIRUUTHIA U
Inedansuazdenu

Principles and theories of communication.The characteristics of
the language of science. Listening, speaking, reading, and writing in
science, the expression of ideas/arguments on current socio-scientific
issues. '

** = o
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01159382**

01159399

Inermmaniwavimalulagdnuiudanm 2(1-2-3)
(Science and Technology Education and Society)

pruneveRemansiasvalulad@ne mduiussewing
Fnenmans maluladfnwvuazdny Jymuaziuimauily Jymdseuuay
Fnndondadunainvnmsldinenmansuasinaluladnmsldinenmaniuas
weluladioaireassadenu Snsdnwuenaniui

Meanings of science and technology education, relations between
science, technology education, and social, problems and how to solve
social and environmental problems derived from over using of science
and technology, the creative ways of using science and technology for
society. Field trip is required.

Aanndoudnudmiulsaseu 2(1-2-3)
(Environmental Education for School) _

WaNNMSAIINEaUANE msaq%’néﬁdLL’J@E'\’@&JLLaw%'wmmssimqﬁ g
Wanneg 198ty Uiunvouaswsianaiiiss nquijlud nisdanisiGunsasy
danndenfnuluseiulsaSou msdnwvdngns fnssuuasmsUssiiunans
Seu finsfnwuenanui

The principle of environmental education, concepts of
conservation of environment and natural resource, sustainable
development, sufficiency economy philosophy, and new theory for
teaching and learning environment education in school, study of
curriculum activities and evaluation. Field trip is required.

NSHNMURNITAUNTEBUINGINERS | 1(0-3-2)
(Specific Practicum in Science Teaching 1)
Funmgnuuaz/vM3sNnAaNTTUNSITEUNTEBY %SBNINTIUNN
Inemanslidosnin 45 Falua
Observation and participation in activities related to science

education at least 45 hours.

*kgefamliuny
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01159499**

Tassnuingimanslulsadou 2(1-2-3)
(Science Project in School)

VANMIUHASIMARAYRINITIATNNANGIMERS Uszinnvealasey
flugrunagmdnnisnisesniuulassny unumvese sEivinelassa ms
Usziliunalasaeu uaznmsdiauslasaay

Rationale for school science projects, types of projects, basic and
principles of project design, roles of project adviser, project evaluation
and project presentation.

duuun 1
(Seminar)
mstaustarafUMemteriuiaulansmsasuingmanilusyiu
Useyeyn3
Presentation and discussion on current interested topics in

teaching science at the bachelor's degree level.

Uegvmvivay 1-3
(Special Problems)
AsANYIAUAIMINSABUIEA AR sEAUUS ey mSUaziSouSes
Woudusioau
Study and research in teaching science at the bachelor's degree
level and compile into a written report.

NSRNMURNIEAUNTEBUINEAERS 1(0-3-2)
(Specific Practicum in Science Teaching)

NSRNNUMEINEIMans Lazn1sianisauinemansnuanivu
msfnymiamhsnumansmaniinasguauaziensy lidendt 90
Falaa :

Training in scientific research and management in both
governmental and private educational or science institutions at least 90
hours.

*
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01150211

01150311

Auuag 2(2-0-4)
(Being a Professional Teachers) _

anmnuAg ALdNYLLLALNATTATANAG NsUgnildndgyiua
uag ngmnefiisadosiuaguazindnag nmsdamsamiifeniuindneg
nsasarmufiiuasiauininegetisseiios mm‘zauﬁlutﬁawﬁmﬁ
aouLavnagnsnsaeuB i SouARTaT e duasien uaraiuassAddmi q
nsuaamuasdentidoyatinmsnmiiieliviusemsiasuuuas Ujduius
'sxw.i'mﬂgﬁua’jﬁeuﬁdua‘%mnﬁﬁwmﬁﬂumwr}jﬁ'au msiiRmigamAdueg

Conditions of teachers, the characteristics and standards of
teachers’ profession, cultivation for spirit of teachers, laws relating to the
teachers and the teachers’ profession, knowledge management about
teachers’ profession, conduct a continuous, progression and development
in teachers' profession, omniscience in knowledge of the teaching contents
and teaching strategies to provide the learner to enable to analyze;
synthesize; and create new things, seeking and using information and
knowledge to keep pace with the changes, interaction between teachers
and learners to promote the development of learners' potential, maintain

spirit of teachers.

msdamaissuduagnmsdanstudey 3(3-0-6)
(Learning and Classroom Management)

winnsuwAskazwUiRAsRumsTshuumsSeunsdans
L%'aui’ua35«1.’1@5@11!.175@msﬁaui‘nqmj'ua::g'uuuum‘m”ﬂmsL’%'ﬂui'\,ﬁa‘lﬁﬁﬁau
FinAndeseAnaisassAuasuiUymnisysmMensiseuwuuEEuTINING
FamstuGsumaiannguimsGeusluanunwinsiahusunsGeuiuazns
13111];;1:msU{jﬁﬁ'LﬁLﬁmnaa’%qmsa‘%ﬁwﬁmmﬂmﬁ%’mm‘i'ﬁ"uﬁUu’lﬁ@ﬁamﬁﬂmi
S

Principles, concepts, and guidelines on the preparation of learning
plans, learning management and learning environment, theories and
model of learning management for learners’ analytical thinking, creative
thinking, and problem solving, integration of learning for inclusive
education, classroom management, development of learning centers in
school, preparation of learning plans that lead to instructional efficiency,

creating the atmosphere of classroom management for learners to learn.
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01150361

01150362

MsEnUHURITTNSEMINGTEY | 1(0-2-1)
(Practicum in Professional 1)

ms‘é]nuﬁﬁ‘ﬁmuﬂgﬂ'ssﬁﬂ%mﬁaﬁmmmmrﬂuﬂgﬁaaﬁ'w nMsdanm
ﬁ’umwahﬁai’mﬂmia%a‘[ﬂUﬁﬂﬁaﬁamwmmnﬁmiwdqaqﬂﬂaw%’auﬁ"aﬂ%auawa
mMsAnwaEMsUIMsNUlsITeu MsdavivangasanuAn vangnsTedv
ymiwmaGeui wasmaimiununsnnMeEeu s ouaimmEionLes
msveassasuluaniumsnidnass msinufuRnisaeulusziuUssonfnyinay
suAnY msa’i’ammmsf?}’ﬂmsL‘%'aui'ﬁwmlﬂz'ﬂum*si'lﬂu.g‘jﬁ‘r;?rs"mﬁ’uaqaﬂséﬁLgaq
Tuarvdvnans

Practices classroom teacher’s roles to develop the learner a
teacher’s professional skills which include observations, interviews, and
data collection regarding individual differences. Practices and reports of
the studies, overall school administrative work, school-based curriculum
design, course curriculum, unit plans and lesson plans which encourage
autonomous learning classroom stimulation. Practices of teaching in the
primary and secondary levels, observations of teaching and learning
management in order to be able to practice with the mentoring teacher of

the learner’s major subject.

MIRNUGUAITINITEINAGEY |l 2(1-2-3)
(Practicum in Professional II)

unumwifienuiuinreunarandnuurvesngiinitensiannan
Wunsziloa dw msudmsdamstudeu mssenuuumhemsiFens. msdami
waumsdanisSeudifiSouaiemuimenues msfauazuszdiunalasnis
9ndedou NINTI9Ted0U NsIATILY wagNIAnAUNANITIToU MR
Taswumeinims msinujiinsasulasailsfannuuandesenitnpna
Finmsdane dunualuasiiauenansfiny paenIuMIAUINSEEUGAIY
nsrurumsITaieuitymBeu lusssulssonfinyinazsiseudnulneysan
mspuitommldlunsdmhuunsiansGouiifegaussainsaouil
wanvanemasnau UjURnsasunalfiRuasnsliazuuy

The studies of a teacher’s roles, responsibilities and characteristics
ofa good teacher in order to develop a teacher’s professional skills,
classroom management, unit and lesson planning, which encourages
school students to build knowledge and skills by themselves. The
assessment and testing, the test marking and grading, the judgment of
student’s performances on studies including the production of academic
projects. The practices of teaching regarding the differences between
individuals, observations, interviews and reports of the studies, the

development of learning through a research process focusing on school
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01150463

01150464

students’ learing problems in the primary and secondary levels by
inteerating the knowledsge gained. Also, to design unit plans and lesson
plans for various teaching objectives, and the practices of teaching and

assessment.

AISENUHURIEN | 6 (0-18-9)
(Practice in Teaching Profession )

maysanmsmiaviviamzlumsujiimsaeuluanudng
nsdavhusunmsdamsisouiuiugSoududdy mslimedauazgnsislums
Insseus madenlddeuaruinnisy nyianazUssdiunansiFoui maie
nsUsziuaniaInsdansisuilasiaunagunmegiieu nstuiin uaznis
FIBNUNANTIANITTEUF m3LLanLU§EjuL'%'auiﬂumﬁuummamﬁﬁnm wasN13
UiRusuiilasuneumng

Integrating pedagogical content knowledge in teaching practice
in school, designing student-centered lesson plans, using strategies and
techniques in learning management, selecting media and innovation,
measurement and evaluation, using evaluation feedback to enhance
teaching and learning process to optimize student development, recording
and reporting learning management. Sharing knowledge in education
seminar and performing other assigned professional duties.

NSENUGURITTIN I 6 (0-18-9)
(Practice in Teaching Profession l)

msysannsanuiauisawglunisiansseuiluanudne ns
JovhununsdamsiSeuiiuiufiSeududdy nslimaiawazensisluns
IamaFeu; madenlddeuazuinnsu nsiauasUssdiunaniaiieu; Mvinide
WewanNgieu msuanudsusulunsdunuvmsing waznsufiieu
Sunlifuneuvaneg

Integrating pedagogical content knowledge in teaching practice in
school, designing student-centered lesson plans, using strategies and
techniques in learning management, selecting media and innovation,
measurement and evaluation, conducting research to enhance student
learning. Sharing knowledge in education seminar and performing other

assigned professional duties.
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01153351

01153492

01161212

mMyiauazusudunanistoug 3(2-2-5)
(Measurement and Evaluation of Learning)

nanmsunAnlaswmUfuRlumsTauasssdiunansisouiveaisouns
aanasmslindesiiotanaymanisdinmnsusadiunuanassmsussdiude
wnraumsszdiunaufiinsussiliunanuugesuasuuuTnUjUuRNTIn
waznsUssdfiunansmanisUssiuldldlunsianngSeunmslisusesauna
n15UIsLdu

Principles, concepts, and practice of learners’ learning measurement
and assessment, construction and utilization of educational measurement
tools, authentic assessment, assessment using portfolio, performance
assessment, formative and summative assessment, measurement and
evaluation practice, using assessment results for learners' development,

writing a report on assessment results.

meATeeRnmsSous . 3(2-2-5)
(Research for Learning Development)

wanmsuwIRnLazuUfuRlunsIdenszuaunsiamsituasnin
PuitedeRamsSeudnsdoulasimsidumaimamaideluldlunsdanis
SoumsaeumsiidoieRauinsiSounsasuuasimugisey

Principles; concepts; and method of research; research process,
using and produce research for learning development, writing research
proposal, using research result to instructional management, creating

research for instructional development and learners development.

AW IMaLINUSTTUAMIUAS 2(2-0-4)
(Language and Culture for Teachers)

awarTaussalneienmadungnvimesemadiaiauivineg
ms’l‘?}'ﬁnwsmﬁﬁamsngﬂm‘sdmmiﬁUumm'lmml.asmmrsi'nﬂsxmmﬁamﬁﬁa
pmnensiinwuas Tausssuiemseginiululssnanendouuas
Uszraulanagnsdui

Thai language and culture for teachers, foreign language for
teachers’ profession development, using Thai and foreign language skills in
listening, speaking, reading, and writing for communication, using language
and culture for a peaceful living together in ASEAN and global

communities.
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01162112

01162212

01162312

YT wasnguinunisfnw 2(2-0-4)
(Educational Philosophy and Theory)
USgunAnuarnguinansenyimauiasusiadinainnssau
Lm’aﬁmm5nﬁﬁﬁmﬁﬂmiﬁﬂwnﬂ'aLa‘%m%”mmﬁﬁ'@uuwﬁé’oﬁunﬁﬂi:qnﬂﬁﬁa
WanaauAnvImMIlessiiReiumMIAnu e SRS sy
Philosophies, concepts, and theories in education, religion,
economy, society, culture, concepts and instructional strategies that
promote sustainable development, applications for school improvement,

analysis on education for sustainable development.

MSAAUIANGNS 3(3-0-6)
(Curriculum Development)

nanNNsUIARLAENg U MIANMANgRsSRRIINENgnsaauAnw
LUUBIRASEIN MsInvimdngns nslisgsivdnans wazmsdmdngasluly
BaNUUUNIINNSSoUS nsusediundngmsuasimansusudululdlunis
Wanmangmsedautiuszuy Jymuazunlifumsiaumdngns

Principles, concepts, and theories of curriculum develo;;-)ment,
standards-based school curriculum development, construction; analysis;
and implementation of curriculum for learning management desien,
curriculum evaluation and implement the results for curriculum
development in a systematic manner, problems and trends of curriculum

development.

AMETIN I3UOITNUATITTOITIVNINANAG 2(2-0-4)
(Ethics and Codes for Teachers’ Profession)

nsmsyminuasnsuiRaunansseussaveivinagiingan
muuansissuiiasiinfaunuedunsiaduaisnusisuuasasossad
Li“"im%’aqﬁ’ﬁm%wﬂgwé’nﬁi'sm.ﬁmamm%’aﬁ’méq%‘%mm‘mﬁﬁﬁmuL?Juuuuazi"mﬁ
AmsiAndrininansisauruasmadoadazlidany

The awareness of professional ethics and practices according to the
requirement of Teachers' Council, learning and practicing self-development
to strengthen integrity and ethics in  profession, the principies of good
governance, honesty, being role models, having public consciousness and
devotion to society.
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01166211

01167311

01166312

=

I NIIAN 3(3-0-6)

(Educational Psychology)

Aot lsiazauddnuedsineimsfineilhininag
Lmﬁmawqwﬁmﬁm‘immﬁuyuﬁLﬁmﬁmﬁuﬁmﬁmWﬁmmmwamwé
Ienemsdeudauanmeszriayaramaieusigilamensnyianad
mMsUsmsanstuseusmiluimituaudnialunsSeunsdemderEeulv
L%aui’uaxﬁmmmuﬁnamwwmmumsddlﬂ%nmmnﬁmasﬂ’muau'lwaa@‘%au

Meaning, benefit, and importance of educational psychology in
teachers’ profession, concepts and theories of basic psychology related to
human development psychology, learning psychology, individual
differences, motivation in education, attitude, classroom management,
self-concept and success in learning, helping learners to learn and develop

according to their potential, promoting aptitude and interest of learners.

NANNITUULIN 2(2-0-4)
(Principle of Guidance)

ﬂ%’sucgwé’nm'im'ummmmsmwﬁhLﬂuﬁ@f@qﬁmﬁLLusLLm‘lu‘I‘saﬁau
QoUTIETesIRIeNNsLLEIIILarnT RIS nsdananTkAZUIN IS
wnlulsedon  sruuquatiomdsuazmsiannaua M inveieu M3
ﬁ'muxﬂﬂ“zham?ﬁaﬁﬁau’tﬁﬁﬂmmw%‘imﬁﬁﬁu nslRnineuarsTUUgUa
grumdaiitsnnudlanazatuayunisSouiveaiFeuliudnonn

Philosophy, principle, meaning, and necessity of having guidance in
schools, scope of guidance psychology and counseling, setting activities
and guidance services in school, care system and improving the quality of
learner life, providing guidance to help learners to a better quality of life,
using psychology and care system to understand and support learners to
their full potential of learning.

nsAnwdmiuyaRaTifirudesns Ay 2(2-0-4)
(Education for Individuals with Special Needs)
ﬁugmﬂ%’ﬂmgﬂix'ﬁmmL‘T’Jumuasngwmaﬁﬂu‘ﬁugmmﬁﬁﬂmﬁmw
ShvsanzLayANLFRINsYRIYARATIIA IR ImsTAsmAnn1sdansteu]
wavmslfaemEomamsfinymguiasguuuunsdansiBougiuuiEey
sumsaddnnndeutasussmATdnaiumsdanistudeuluiesFousunis
UtRwarmsideiunisinuivavluegiu

Philosophical, historical, and lesgal foundations of special education,
characteristics and needs of individuals with special needs, principles of

learning management and educational intervention, theories and models
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01169311

01176242

01401114

01402301

of learning management for inclusive education, creating environment and
atmosphere to enhance classroom management in inclusive classroom,

current practices and research in the field of special education.

winnssuLaswaluladasaumanansane 3(2-2-5)

(Educational Innovation and Information Technology)

wé’ﬂmmmﬁmﬁ"ﬁaanLmumiﬂ'i:qnm"[%’uaznﬁu‘mﬁuﬁaui'mnﬁuuas
welulaBasaumaitemsiouiimeliladansaumaiianisioasnisly
mﬂTu_IaEl'aﬁaummLﬁanm%'aui’uasn"ﬁﬁaaﬁ
| Principals, concepts, designing, application, and evaluation in
media, innovation, and information technology for learning, information
technology for communication, using information technology for learning

-

and communication.

nsusziuaunMsANEmIUAg 2(2-0-4)
(Educational Quality Assurance for Teachers)

wEnnsuwRaLazuIUFuRRAunsiansauamMsAnyINT
UsziunmnmmsanmnsdansamnImnsiafanssunsieugiagion
ammwnﬁt’%auiasjwﬁaLﬂmm‘iﬁwLﬁumsﬁ'@ﬁ%n‘iiuﬂ‘mﬁuﬂmmwmsi‘fm
Aanssumaieus

Principles, concepts, and guidelines on the management of
educational quality, educational quality assurance, quality management of
the learning activities managementand the development of learning
quality continuously, organizing activities to assess the quality of learning
activities.

wonuAansvialy 3(2-3-6)
(General Botany)
uluAnfudugninenmeineineaisineinging msd
yanevijuaziiannnismslivszleninnive
General principles of plant morphology, anatomy, physiology,
ecology, classification and evolution. Uses of plants.

Fupdvily 3(3-0-6)
(General Biochemistry)
sredvdidoassunnnioy : 01403111

N uazasazanetines Taswadne wind uazmuwnueaduues
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aslulawnse TUsiu nsntheadnuasana wulel laeulyyd wasdmdanuluy
FEUUTIN N

Role of water and buffer solution; structure, function and
metabolism of carbohydrates, proteins, nucleic acids and lipids; enzymes,

coenzymes and bioenergetics in biological systems.

01402311  Taadl | 2(2-0-9)
(Biochemistry 1)
siviidesSauinnau: 01403221 wis 01403223 vleiSaundauiu
 Waduarasrusenauvanadlassadrsuasiniivenilunssuiunsma
Fupiiluwad asazarstmesTassadsausfimifivasaslulawmsvlusiunsa
tnddnafinteule uaglawulvluaznsszend
Cells and cell components; structure and functions of water in
cellularbiochemical processes; buffer solutions; structure, properties,
functions ofcarbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes; andapplications.

01402312  FuAll | MAUHURNS 1(0-3-2)
(Laboratory in Biochemistry |)
seiviifeaFouiniou: 01402301, 01402311 WiaiSoundouiiu
UfiRmaiSesiesuazsrineianinsnlnwainissasdasiaiieves
Fluana audinsmeninuasiaivasmsiiasisidaluanananssuoules
wadalasunng
Laboratory on pH and buffer, spectrophotometry,
biomolecularmodeling,physical and chemical properties; and analysis of
piomolecules, enzyme activity, chromatographytechniques.

01403111  afivhly 4(4-0-8)

(General Chemistry)

avAoNLazlATIATBTARNTE UL DRRNWUsEIATIUR NS WALl Wid
Yauvavetiasasaugunamansvaunaransiaiiaugainiitidninglad
wazmsuandmiulessunsauazivaaunaveslossuiniini

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization,
acids and bases, ionic equilibria, electrochemistry.
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01403112 ivhly mAUGtRms 1(0-3-2)
(Laboratory in General Chemistry)
seduiidesFouniniou: 01403111 wendeuiy
UURmMsdmivin 01403111 wivialy
Laboratory work for 01403111 General Chemistry.

01403113 il | 3(3-0-6)
(General Chemistry 1)
pznoNkazlATIEINTTUURS AN UsEIATUN T o AL vaaman
reudsansavarediininslad uazmsuandululessugummamansaunaiail
Atoms and their structures, periodic system, chemical
bonds,chemical reactions, gases, liquids, solids, solutions,

electrolytesandtheir ionization, thermodynamics, chemical equilibria.

01403115  ipafivialy I 3(3-0-6)

(General Chemistry 1)

Meivnfidasssuniou: 01403113
Jaunamansiatinsanasivaaunaveslosauailwisinsndisumiin

smunaudtuansuseneuteiilaossiuduiaiiinedesiniiunisiugiu
Chemical kinetics, acids and bases, ionic equilibria,

electrochemistry, representative elements, transition elements,

compounds, coordination chemistry, nuclear chemistry, basic

organicchemistry.

01403118  UfUAMsIATiNugIu 1(0-3-2)
(Basic Chemistry Laboratory)
swdviidesFouinneau: 01403115 wienSeudiu
UfURnsdm3uin 01403113 1iivialy | uaz 01403115 waivialy I
Laboratory work for 01403113 General Chemistry | and 01403115
General Chemistry |.

01403221  A%IBUNSE 4(4-0-8)

(Organic Chemistry) '

s13videsEsuannou: 01403111 de 01403115 w3e 01403117
nuimaaiidunid nMswundssinnvesansUseneuduniss Uhisen

wiluaznalnvesujisen aweslowndl inflvesansuedunin lalasafueu ueada

walas walsuudnlalasmsueu mamilassasnevesarsusznaudunsalasianea

wWalnsalnd audRuazujise1ves uoanesed Bines arsuszneuiiuea weanlen

Alau NInBuv3e syiusnsadunsd ieilunararsusenaululasiaudug ain
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01403222

01403231

01403232

aslulawin nanesiily WAy Laensntapdon

Theories in organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of
aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, structural
determination of organic compounds by spectroscopic methods, properties
and reactions of alcohols, ethers, phenolic compounds, aldehydes,
ketones, carboxylic acids, derivatives of carboxylic acids, amines and other
nitrogen compounds, lipids, carbohydrates, amino acids, proteins and
nucleic acids.

\ATBUNTINAUURNS 1(0-3-2)
(Laboratory in Organic Chemistry)
sevTdeSsuINfew: 403111 wa 403115 was 403221 viTenTeunuy
UuAnsnaalisun3e
Laboratory work for 01403221 Organic Chemistry.

YSunadmsigimaadl 2(2-0-4)
(Chemical Quantitative Analysis)
edvRdeuSsusniou: 403111 %39 403115
wanmMsuaznszuaumslunsiegimaadl aiferansly ssdeuds
ARzt nguiluvinadinne msiaszilaeimiin Msieseilaenis
Tynse mslvmsansa-va nisinmsalaenaifie azneu nslnnsalagnisin
asdadiou nslimssdnend ndnms Mugruvesawninstlaumiuuugandu
Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation
titrations, redox titrations, basic principles of absorption
spectrophotometry.

UitRnsUSinasnsgimaai 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
sreAvRidsEsuNIfau: 01403112 30 01403118 uAz01403231 iewion
flunsa 01403233 wsensaunu
niaLazUfURnmsmaasiasziviinamaal
Techniques and experimental works in chemical quantitative
analysis.



01403233

01403244

01403251

01403312

NANNTYBUAIIAT I 3(3-0-6)

(Principles of Analytical Chemistry)

seAviidesFeunniou: 01403115
wndeiugnlumsiensimaaiinstansdeyadainauganily

ammwu,asU‘%mzu’iLﬂiﬁsﬁms"‘nLﬂs’nzﬂmaﬁ"ﬁwﬁnm‘ﬂmmmﬂsm-mams"lmwsm

" Taunsifanznaunslyimsalasnisifinasidedounilliduaznisininsasaend

wénmsiugesaninsinlamnuuganiy

Basic concepts in chemical analysis, statistical treatment ofdata,
chemical equilibria in qualitative and quantitative analysis, gravimetric
analysis, acid-base titrations, precipitation titrations, complexometric
titrations, electrochemistry and redox titrations, basicprinciples of
absorption spectrophotometry.

w3 HAndwanya 4(3-3-8)
(Fundamental in Physical Chemistry)
swAviidesdouinnou: 403111 w30 403115 uas 417112 wie 417267
vdngavwarndniniueiivauwarmaniwasnalnvesUisenadl il
warufuAnisnnas
Principles of chemical thermodynamics, kinetics and mechanism of
chemical reactions, electrochemistry, and experiments.

\nflgmavingsudih 3(3-0-6)
(Introduction to Industrial Chemistry)
swiviideaFeusnneu: 01403115
ﬂmuﬁu‘ﬁnumaqm3Lﬂﬂn’|ﬁﬂiz|.ﬁumam§mmnﬂﬁuﬂaaﬁ’u Uszansnm
warnalan1sInNIsAMMWHAIULAEANUaDRAANEURS AuduRusTEnIn
lassainuavautfvesasindiautfvesiaquilumans wazuilumaluladuag
gnamnssululssinalne
Basic knowledge of chemicals; product evaluation by conversion,
efficiency and yield; quality, energy and safety management; patent;
relationship between structures and propertiesof chemicals; material

properties; nanoscience and nanotechnology;industries in Thailand.

\aslatiunse | : 4(4-0-8)

(Inorganic Chemistry )

swivfidesFuuineu: 01403115
lassadvernonanurernauuazdydnuainalauinasuasnguynluana

Tanaus usaeivowdsetiunidniiuaansa-twauaunw s.a.. wagnsld

Useleminiivasansazaeiibliidumyasasasetunidiiasasaduly



01403313

01403455

01411111

01416311

2nuesuaziaquilu

Atomic structure, atomic states and term symbols, symmetryand
point group, covalent molecules, chemical forces, inorganic solids,acid-
base chemistry, e.m.f. diagram and its uses, nonagqueouschemistry,

inorganic chains, rings, cages and nanomaterials.

Ladiatiunsd I 3(3-0-6)
(Inorganic Chemistry 1)
Teiviideadsunitou: 01403312

- autRvedlanzunsudduansuseneulaeesiudulelawedaudainig
wimdnnguifeafuiussuiisouasidnnseiinainaduvesansusenaulanes
Autuansusenevessunluamiadnnsusegnaiaiilaoesandu

Properties of transition elements, coordination compounds,isomers,

magnetic properties, bonding theories, reactions andelectronic spectra of
coordination compounds, organometalliccompounds,applications of

coordination chemistry.

wnildandey 3(3-0-6)
(Environmental Chemistry)
siviidesSeusnniou: 01403221 wia 01403224

ﬂmmwmmﬁ'mmé‘auLLas{]ﬁ]ﬁ'ﬂﬁLﬁm%’aqnnxmmmﬁmmﬁuﬁEJm's
WasuwlamaeiludwnndeudiuienmnianssumamanynsngnaImnssy
wazyN1IFIAYDUYYE

Quality of environment and factors affecting it, air and water
pollution, chemical changes in environment as affected by agricultural,
industrial and social activities.

IneAanIRURAN 3(3-0-6)
(Earth Science)
Fnsnanazsruuadeelanlussuugiorussemagnnnauagsstiniadl
msfnwuenaoud '
The universe and the solar system, the Earth in the solar system,

the atmosphere, the hydrosphere and the lithosphere. Field trip required.

nanwugenans 3(3-0-6)
(Principles of Genetics)
=3 ‘i 1
gV IMABNTEUNNNDY: 01424111
¢ ¢ fdd v o oo ¢ ! w '
lYAALALDDIUNLUARTINYIVBINUNUGANEIASNITNIBNDANUGNTIUTENIN
lulvdauarluledandnnsteveatugnisuveasuinauazngainininasiiy
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01416312

01417111

01417112

01417241

01419211

NATYIGVBINYUUAAI TNUGNTIUNITVIAILAZN FTOULILNITNINUVBIEU
wazmsamvauinmduvesdunarlaslulauiugmansuSunauazUsznns
wugnssuveniinadvanugmansiiauinis

Cell and oreanelles related to genetics; genetic inheritance during
mitosis and meiosis; Mendelian inheritance and probability; the extension
of Mendelian laws; genetic materials, replications and repair; function and
regulation; gene and chromosome mutations; quantitative and population

genetics; extranuclear inheritance; evolutionary genetics.

WugAEninAU RN 1(0-3-2)
(Laboratory in Genetics)
a dy a ' o v o
e fetsuINnau: 01416311 WIswIsunu
UuRmsamsvivmaniugenans

Laboratory for Principles of Genetics.

LAARAE | 3(3-0-6)
(Calculus 1)

afauazmnusieiiles syRusvasilaidunaymatsyand Andeeyius
waznsUsEyna Yiwusuasnisuszgna

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

uAaRad |l 3(3-0-6)
(Calculus II)
eiviidesseumnou: 01417111
snadnaniifeyiusses Usiusvanety aunsidayiusyagiu

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.

upaRaa I 3(3-0-6)
(Calculus 1)
sriviidesiFousntou: 01417112

aynsuetiud Lnmesludinl 3 17 Miduruinned nwesuragda
wAARAA YBINTUUTHY

Infinite series, vectors in 3 dimensions, vector-valued functions,

vector calculus, calculus of variations.

adnewhly 3(3-0-6)
(General Microbiology)

67



01419214

01420111

01420112

01420113

01420114

FwiviinesTeusnnou: 01424111

wanmagadiineyiunidviaselaseaieveead Wugnisunmiaiy
WAZILNUDETUNSIAMINAMINISUSLYNFNISNISINYATEMISYRAMNTTY
AWINABUNTADNTUATLAYNTUNTE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in
agric‘ulture, food, industry, environment, public health and medical
approach.

atAivevhlumaU R 1(0-3-2)
(Laboratory in General Microbiology)
wiwiideaseuanou: 01419211 wianwdeuiuuas 01424112
UijuRnisamiu 01419211
Laboratory for 01419211.

Wandlu | : 3(3-0-6)

(General Physics 1)
ﬂamam‘ﬂ13mgauﬁuwaﬁuaﬁnﬂﬁuﬂamam%maﬂwaqmwwamam%
Mechanics, harmonic motion, waves, fluidmechanics,

thermodynamics.

Handvialu | 3(3-0-6)
(General Physics II)
se3gfidaiounnnou: 01420111
Ithusivdnaduuiminlviiwiduaansiandgalmidesiuuay
Teduinana
Electromagnetism, electromagnetic waves, optics, introduction to
modern physics and nuclear physics.

UfURnsWENd | 1(0-3-2)
(Laboratory in Physics 1)
se3fideasuantou: 01420111 wiendeuuvie 01420117 wieawnsauniu
UTRmsd s iEndmly | vieRandfugi |
Laboratory for General Physics | or Basic Physics |.

UHURNIHENS Il 1(0-3-2)
(Laboratory in Physics II)

s1edvrfidouSauninou: 01420113 uas 01420112 n3awiauiunse
01420118 n3aW5ouNU
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01420211

01420221

01420222

01420243

= e e - L3 \Ill el g e -‘-X
UHUANMSAMIVINHANENILY 1| n3owWdndnugiu
Laboratory for General Physics Il or Basic Physics Il

NaAIEns | 3(3-0-6)
(Mechanics )
swAvfidesiFouannou: 01420111 uaz 01417112

nafam3iiasiu mstadeudidunivg msdu fmquiania ussgudnans
waNMILUIAT ansesdsunasuaialniouoy

Newtonian mechanics, relative motion, oscillation, rigid body,
central force, variational principles, introduction to lagrangian and
hamiltonian.

Wandyalw 3(3-0-6)
(Modern Physics)
Medviidesdouannou: 01420112
nuiidinsnmuasnguimoududesdiu exneu Tuiana namansana
yoeuds voslvasindauarinineands duadod WaTBYNIAYATIU
An introduction to relativity theory and quantum theory, atoms,
molecules, statistical mechanics, solids, superfluidity and

superconductivity, nucleus and elementary particles.

Wandgaluimaufusinns 1(0-3-2)
(Laboratory in Modern Physics)
edviidaaieunnniou: 01420114 uas 01420221 Wiowsauiy
UjuRnmsdmivinidndealn
Laboratory for Modern Physics.

Bidnvseiindilowiu 2(2-0-4)
(Introduction to Electronics)
sedviiidesFeuanniou: 01420112 _ _
2I5IThnssuansasnIsuaady dygnuardyimsunIu NS
Usztnanady asiamth lalen nsudames 1ndesens in3sswegoame
15 Funwa waznmsuszynd 1esiilingudyg i 2esudadu nsawas
Sidnnsetindidaanioy NATTITNAVUAENTUTEYNA
DC and AC circuits, signals and noise, signal processing,
semiconductor, diode, transistor, amplifier, operational amplifier and
applications, waveform generator, linear IC, thyritster, introduction to digital
electronics, digital IC and applications.

69



01420244

01420261

. 01420331

01420361

01420362

Sinmsetindilesiuniaufuinig 1(0-3-2)

(Laboratory in Introduction to Electronics)

s1e3vndigeaiounou: 01420114 uag 01420243 v3aniouiu
Ugﬁﬁmsﬁwi’uﬁméLénwsaﬁﬂéaﬁmﬁu

Laboratory for Introductions to Electronics.

wiwdnlni | 3(3-0-6)
(Electricity and Magnetism)
sivifidesSumnnou: 01420112 uaz 01417241
- nninesurarda vdnvesauuazAndualiiuazusivan aumsuund
nadlugluuveyiusuaryiiug audiveslagladidnvinuas Taguaiman
Vector calculus, principles of electric and magnetic field and
potential, Maxwell's equations in both differential and integral form,

properties of dielectrics, magnetic materials.

QUUWAAIERS 3(3-0-6)
(Thermodynamics)
s1edvfideadsuninow: 01420221
audivnemudeuresaans nquivatvesiny ngiugiuvesgnmmna
mans anmzauna Usunadngdsng q lugammarmand ssuusnauwlsnn
Thermal properties of matter, kinetic theory of gas, fundamental
law of thermodynamics, equilibrium conditions, thermodynamic potentials,

systermns of variable mass.

msansieadu | 3(3-0-6)
(Introduction to Astronomy 1)
sre3didaadausnnau: 01420112 wis 01420118 #3e 01420119
namansviesiimsoiinduasssuugberlassadnmasminsiiuia
PDUDNNNLAS BATONIATIPNERSHALIATIANTSEANAN AN NSRS
mMsAnwuenanIui
Celestial mechanics, the sun and the solar system, structure of
theplanets, the origin of the universe, astronomical instruments and

techniques of observation, field trip required.

AIIAARSIUDIAY || 3(3-0-6)
(Introduction to Astronomy |I)

a o v = '
F192UINADILIBUUINDU: 01420361

ALasLNLanT UsseInIAalazlana1dwen awnasutesnnl  Ns
FIUN AN LAZUNLANT FTRAIUINITVDINTD
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Stars and galaxies, stellar atmosphere and interiors, stellar

spectrum, classification of stars and galaxies, evolution of stars.

01420366  Wandwesndy 3(3-0-6)
(Physics of Waves)
eAvAidaaFousnew: 01420211 vie 01420261
srvunsunieniadanauazndslwiy nmsimsevinises waznsUsEYne
A Vuane W@eaandonuny aduutimdnlnih aunisundiad Usingnised
#1199 VOIAAY
Mechanical and electrical oscillating system, fourier analysis and
applications, wave on strings, voice and sound, electromagnetic waves,
Maxwell’s equations, wave phenomena.
01420452  WaAndvesanmsuinday 3(3-0-6)
(Environmental Physics)
swiniideadsuinniou: 01420112 vl 01420118
anmzwndeuiiierdoaiunisun$d nsdwuanuiou mauay
Tuiiusy aunandnuressruuiufuwasussenma awdvluanziindon
AN sevingangilusuunuasludies Adidiauwasussenna
Radiation environment; heat, mass and momentum transfer, energy
balance of the earth atmosphere systems, environmental moisture and
evapotranspiration, urban-rural temperature contrast, human and the

atmosphere.

01420453  MINEINTNEINY 3(3-0-6)

(Energy Resources)
TednideaSsuniou: 01420221

WA WNEDTING WEIUAN WENh nEuRRuNEa Audeuan
i finw anufeuninumanyys wisuidedes wadiell Wemdwn e
wownds Mnlelasiau mslduasnsussudamdan Snsinwuendnuil

Solar energy, wind energy, hydro-energy, sea-wave energy,
geothermal energy, oceanthermal energy, nuclear energy, chemical cells,
fossil fuels, fuel from biomass, fuel from hydrogen, energy utilization and

conservation, field trip required.

01420456  WAndvostuussuine 3(3-0-6)
(Atmospheric Physics)
swiuniidesiFounnou: 01420112 w3 01420119
LT TSR TP — Usngmsainiswsssduas



Usngmsaimauds lothuazi gumwarmansussussennia wamanives
ussenma luusseanie

Levels and composition of the atmosphere, radiation and optical
phenomena, vapor and water, atmospheric thermodynamics, atmospheric

dynamics, atmospheric electricity.

01422111  vianadn 3(3-0-6)
(Principles of Statistics)

WA wANRETUITadRs Y uiafifienanaian1snse e
WUSENLAZNITUANUIAINUNALL T UYL SEUMTUINUIIVIUINNITUIN
wasthdgamsuanuasunfinisuanuassiiegnsadfoyanuamiulssnnaieinas
gosUszrnsmslieTisideyanuiutunisiiessianuuususiuiuunaie,
NTAATIENNITONNBULTUFULUUNY

Concepts of statistics, measures of relative standing, measures of
center, measures of dispersion, random variables and their probability
distributions, binomial distribution, Poisson distribution, normal distribution,
sampling distribution, statistical inference for one and two populations,
analysis of frequency data, one-way analysis of variance, simple linear

regression analysis.

01423113  dninemniy 3(2-3-6)
(General Zoology)
TN WMNIUARIVENNNTIUNTIMUNUSELNNER LA ITRININISUD

dorl
Biology of the animals, principles of animal classification and their
evolution.
01423351  &@35IMenvaIde’ 3(3-0-6)

(Animal Physiology)
sedvifidesiousnnou: 01423113
Tassadawasminiveaiiodedniszuvaiuiewini nsvhaueessyuy
AN UAENTAIUANNAINUTIN NG
N381549@
Structure and function of animal tissues, organ system, systemic

functions and control, bioenergetics and homeostasis.

01423352  @35IM81903@nIn1AUHURMS 1(0-3-2)

(Animal Physiology Laboratory)
$183 YNNI UNINDU: 01423351 WIOLS8UNWIDUNY
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01424111

01424112

01424381

01424382

UjuRmslassasrsuasmiivessyuveioizauasdnd
Laboratory for animal structures and their systemic functions.

NANTIINGN 3(3-0-6)
(Principles of Biology)

Hluanavesdaiiiineaduazunuedduiugmaniuasiiaunsn
varnvianevewindiitin laswasewasmiflvesdn fuasiviinainewas
WOANTTU

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,
ecology and behavior.

IrmenmAaufuRns 1(0-3-2) .
(Laboratory in Biology)
seAviidaaSouniou : 01424111 viseFeundauiu

UfoRnsmslindasqanssmiwaduazdnisenouanvadidaiusad
warnmsedeuiivesaseulsitarndamiluddFindodefivwazdnd Ipinsves
WwadLarmsuUawadnsauiusuasnseiyvesdsiiinanumainvateve
Aaidinuasineine,

Laboratory for microscope, cell and comments, cell membrane
and transport, enzyme and bioenergetics, plant tissue and animal tissue,
cell cycle and cell division, reproduction and biodevelopment, species
diversity and ecology.

UAINeN 3(3-0-6)
(Ecology)
iviigeFounniou : 01424111
AuduiusseminediiFinuardsnndounuunaunisivasemdsanuly
Fnsvesenstadudrinnguuesdedidin dninauszynsamnuduiussening
dsitinluszuuiing wodnssudinemseyinduasiinafivineriimsdnuuen
anuil
Relationship between living organisms and the environments,
pattems of energy flow, nutrient, cycles, limiting factor, community,
population ecology, Interrelationship among organism in ecosystem,

behavior, conservation biology and ecotoxicology. Field trip required.

UAINgWHUANS 1(0-3-2)
(Ecolegy Laboratory)
183 INABISBUINNDY : 01424381
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01424453

01424483

01424484

Ujuimsdmiuinaineimsinssideyansulanauagnsingaiua
MSINVINTIBIUUBLMTUNAUONANTNARBINNITANYIUDNEN T

Laboratory for ecology, data analysis, interpretation and discussion,
report writing and presentation of the experimental result. Field trip

required.

winTvingwenvaduasluiana 3(3-0-6)
(Principles of Cell and Molecular Biology)
sdvidesSeunnniou : 01414111
T,ﬂ'saa%'"mLLaswﬁwﬁmaqLﬁaa’lmuﬂ%{amLl,axgtm'%’{ameimﬂ'szﬂawamaé
BLUBRTNLAZIURIAIBNIBAYAR VAN TNLINE DY
Structure and function of prokaryotic and eukaryotic cells. Cellular
components, metabolism and the interaction between cells and their

environment,

YNTIIITUUATANUA NN NTINW 4(4-0-8)
(Taxonomy and Biodiversity)
TedvideiFousnmiou : 01416311 w3aidoundouiu

flenunazarlsznauamuraInvaIenadIn s eulusseuy
sunsIsuiumImaIa1e eIl TR T UUYeINT TSN A0S
nsfinwuuurandaindlagldndnmsmsidsuwasiosfigandnnisananduly
loigegn awvmuansifinanuvanane N mHaTeIAIIAINIAETNG
FinmslsuuussauaznsEUIUMIMIgIATiITInmuaInaIenIsian e
wﬁqﬂuszwﬁmﬂﬁi%mmwmﬁ}‘ummsq:‘yLﬁammwa1nwmama%’amwum
nInseyEnEm A eI mmInensmstiamiun ity wiesiu
AMTIALAENITITEAUMAINVIANENIT AN

Definition and component of biodiversity; the interrelation between
taxonomy and biodiversity. The information’s used for classification.
Cladistics includesparsimony, maximum likelihood. Cause of
biodiversification. Effects of biodiversity on pattern and process of
community. Biodiversity and ecosystem function. Value and causes of
biodiversity loss. Conservative approach tc biodiversity, biological
resources and local wisdom. Biodiversity measurement and research.

Fiwums 3(3-0-6)
(Evolution)
a dw : & o v
3V IMABSIUNNNDY : 01416311 wiaSuunTauiu
Ussiieaiuiiaunnsvesddifatiilavesssuugiosuaslannaiin
vwilmsiiaddifianguijineaiumsiiannmsmdngiuuszneunisiinm
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Timunmaamgnsindiannstugmansussrnsgusuumsdndaniag
sTRurinMeUiufvesdaitinuarnsiitannmssuunsindeid3ne il
wagAUaINVaNYeddiiinnsgniuivesdeditinaneduiusdeiTannns
waztIaUUzUTesWAsuLass LU BdITLE T RN suesddiTing
MsANEUBNAAUT

History of biological evolution, origin of the universe and earth,
continental origin, origin of life, theories of evolution evidences of
evolution, causes of evolution, population genetic, types of natural
selection, adaptation and co-evolution, speciation and biodiversity,
extinction, evolutionary tree and timeline, pattern of phylogenetic

evolution. Field trip required.

01425211  wandvemaniasndou 3(3-0-6)
(Principle of Environmental Science)
muimluuasianssusing Akansenusedauindon Faemssuay
neden Yadeuaznsruaunsiviiiatam
wwmstasiuwazUiudsauily
Overviews and various activities with direct and indirect impacts on
environment, factors and processes of problems, prevention and

improvement.

01426311  AfISE 3(3-0-6)

(Radiation Chemistry)
edniideaFounnniou : 01403111 w3 01403115

WA sveuAliSsdnunilinfidsunsiservesSedtvaansmaianiaail
SsfnandnvenaiSedoyyadaszaaunarandiaiifidnavesfidluminiansiu
szuudnansifuvesvauarlussuusnansilduduviduas otiuvonis
Ussynveuaiised

Development of radiation chemistry, radiation sources, interaction
of radiation with matter, radiation chemistry technique, radiation chemical
yields, free radicals, radiation chemical kinetics, radiations in pure water,
aqueous systems; organic and inorganic systems, applications of radiation
chemistry. '
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\omiRedestudng, 2554

5. Bangkok elementary science
teachers’ views on zoos as a
learning resource for schools, 2009
6. Views on science teaching
about animals based on stse
education of Bangkok elementary
science teachers, 2010

7. Case studies: Enhancing
elementary science teachers’
views and practices of zoo-based
science, technology, society, and
environment (STSE) approach
through a professional

77




=
Y — ‘l..l"l‘.l.lﬂflﬁ
ANNAUINIIVING

. o L
e Caama o a oy s nal F gL
SUNTIUNT T ATTHIMUTOUW T b |

Lo 15 e

o g (e ﬁ}}m____ MITUADY
i Foany, U wa. fidude RS
n?sﬁnm Uagiu WaNgns
tavUsTIIaUsEY Iy Viulse

development program, in press
ITURAITEULTEN
NSISEULUUTIMTRFULUY Jigsaw
wmslumsiaradugEnIans
FHULATNGANTIUNTYINUTINAY
fouvesineuluiuinerman,
2548

wieaudnd wvglndn I 01159325 | 01159325

HYEENI115E 1.m3fnwmanisaoulaglidedidn | 01159497 | 01159497

nALy. (Anenaans-Wand) vsedniosusingnisainevivass

wMinendeaiuaTunsilinl | winnIsumIianaseus.. 1e9n;

Uszaiing, 2530 asanens, 2551

. (Msaouiand) 2. The botanical garden at

URVINYABLTL9NY, 2539 Kasetsart University Laboratory
School Center for Educational
Research and Development, 2011

UNENIUIAN ASANL - 01159222 | 01159222
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7. The current situation of field
experience in a five-year science
teacher education program in
Thailand, 2011
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