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Fuil7 5 40
794 40 80 120 160 200
A1FanngANE - - - - 40
2.6 UUTzHUAITNLNY
2.6.1 suilszanugiasu
iqﬂﬂ"l‘igll ?J\ﬁ_lﬂiﬁ&ﬂm
2554 2555 2556 2557 2558
AgsINTle 800,000 1,600,000 | 2,400,000 | 3,600,000 | 4,400,000
auselEl 320,000 640,000 960,000 | 1,440,000 | 1,760,000
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, Teulszanu
F18N19918
2554 2555 2556 2557 2558
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2. JUALUUNIS 1,330,000 | 1,330,000 | 1,330,000 1,330,000 1,330,000
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223 MNQmﬂ"W{@Q 100,000 100,000 100,000 100,000 100,000
224 ummﬁu@qwuu 100,000 100,000 100,000 100,000 100,000
2.2.5 uNIAAsTWIt - - - - -
2.2.6 wanndraaing - - - - -
2.3 NeIURRWIITINIHAR 10,000 10,000 10,000 10,000 10,000
2.31 MNQ@@HQ@MHM 10,000 10,000 10,000 10,000 10,000
CIREY 1,395,000 | 1,395,000 | 1,395,000 1,395,000 1,395,000
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3. UANGRTUAZEIANTENARY

3.1 UANGAS

3.1.1 AMUIUNRUIENA
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UIURLlLTAINRaAANgAS [Hiiaangd

3.1.2 TASIAENUANGAT

v

167  Wdenm

d' al v o o A
TNIANATINUANGAT AT
A1AU 51815 414 NAD.1
# LU NN | SNATANERT | WANERS I
AS. AN AnEAARS W.A. 2554
W.A. 2554
1 | vuaegiAnenatl  Tadaandn 30 30 30 30
2 UNIANTNLDANIE  badaandn 114 74 124 131
2.1 JMANAG - 50 46 50
2.1.1 AMANALIAL - - - 47
a a A
2.1.2 FNTNAZAEN - - - 3
2.2 3gan latiagnan - - 78 81
2.2.1 ATUANLAELI - - 68 69
2.2.1.1 AmWuguaneAans - - - 24
LAZALIBANARNT
2.2.1.2 39119AY - 45
2.2.2 AEINITAAUITILEN - - 6 6
a A [ 1
2.2.3 A91aan lutiasngn - - - 6
= = = [ 4 1
3 | UNAANTNARNLAS  bNTaaNIN 6 6 6 6
UUIENATINARAAUANFAT b3l daandn 150 160 160 167
3.1.3  §189%
3.1.3.1 unamIgAnw it laidaand 30  uuaunm

1. NANITINIH

001201 finwrzn1 Ing

Thai Language Skills

001211 NEIEING LTI

Fundamental English

001212 MENEING WU

Developmental English

AMUIU 12 UUENA
3(2-2-5)

3(2-2-5)

3(2-2-5)
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001213 MENSINGEITITINTT 3(2-2-5)

English for Academic Purposes

2. NRNATINYHAAAAT UM 6 UUIENA
001221 ANFAVNAAIRRTNDNIANHIAWATT 3(3-0-6)

Information Science for Study and Research
001222 NNEN AIANLAZIBNUETIN 3(3-0-6)

Language, Society and Culture

3. NRNATFIANAAAT UM 6 UUIEAR
001234  @sesssNuaznNlyny fiesdiu 3(3-0-6)

Civilization and Local Wisdom
001237  finme@am 2(1-2-3)
Life Skills

L a L o 1 a ¥ a 1 dy
LASLADNTILITINAIUINE TUAU 1 KUIENA IﬂﬂlﬁL@’ﬂﬂ‘i’]ﬂ’)‘ﬂﬁﬁl’ﬂvLﬂu

001250  naaw 1(0-2-1)
Golf

001251 kY 1(0-2-1)
Game

001252 1Tunannel 1(0-2-1)

Body Conditioning
001253 AanssuLiinaany 1(0-2-1)

Rhythmic Activities

001254 318191 1(0-2-1)
Swimming
001255 AR 1(0-2-1)

Social Dance

001256  mzn3a 1(0-2-1)
Takraw

001257 WUNUING 1(0-2-1)
Recreation

001258  @anviuea 1(0-2-1)

Softball
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001259 wula 1(0-2-1)
Tennis

001260 WILHAMLTA 1(0-2-1)
Table Tennis

001261 UNALNRAUAR (0-2-1)
Basketball

001262 WL AN BT 1(0-2-1)
Badminton

001263  wmuea 1(0-2-1)
Football

001264  oealatiuas 1(0-2-1)
Volleyball

001265 Aatznssegiloariusin 1(0-2-1)
Art of Self-Defense

4. NANITINENPANERT U 6 uUlENA
Tnenaanainsnedasnalyi

001276  wasuwazmalulatndsn 3(3-0-6)
Energy and Technology Around Us

001278  TIAWAZQININ 3(3-0-6)
Life and Health

3.1.3.2 UNIAIT RN latiaandn 131 uuoeim
lsznaumas
n. AWITINAS 50 wuLENA
1) A ANAFLIAY 47 wU2ENA

205200 ma‘?ﬁlﬂmiﬂfn:mj”\mq‘]:nﬁ@fj“mqﬂ@:mﬁqux 1(0-2-1)
Communicative English for Specific Purposes

205201 n’m?ﬁlfamaémm'é”\mqwﬁ@mﬁLm’]:ﬁﬁ\ﬁmmi 1(0-2-1)
Communicative English for Academic Analysis

205202 ﬂ’1?%ﬂﬁﬂiﬂﬁﬂﬁﬁdﬂﬂHLﬁﬂﬂﬁﬁﬂﬂL@u@m@\‘ﬁu 1(0-2-1)
Communicative English for Research Presentation

353131  AmAngndniung 3(2-2-5)

Psychology for Teachers
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355211 wmAlulatuazudFNIINAUTUAZ 3(2-2-5)
Technologies and Innovation for Teachers
358421 N3IRENINIANE 3(2-2-5)
Educational Research
359321 n139ALazI i UNANNIANTA 3(2-2-5)
Educational Evaluation and Measurement
366591  nsendszaunisnfinanaglulsaEeu 1 6 wilaemie
Internship in School |
366592  nasiniszaunisaliandiwaglulsaien 2 6 wiaefie
Internship in School Il
369191  annailung 3(2-2-5)
Being a Professional Teacher
369192  iszaunisaiimndnwaglulsaEeu 1 1(0-2-1)
Professional Experience in School |
369211 NTWRWINANGAT 3(2-2-5)
Curriculum Development
369293  iszaunisnfinnanagulsaBeu 2 1(0-2-1)
Professional Experience in School
369322 NN3AANIFLUTUATNIIADY 3(2-2-5)
Learning Management and Instruction
369323 N19131133mN7 lutiaa e 3(2-2-5)
Classroom Management
369425  nuEmIUAg 3(2-2-5)
Language for Teachers
369426  NIINANNTANHILLLITHUIIN 3(3-0-6)
Inclusive Education
uaninunnsend JuRanudmdwluganudne
fanfazeaniinufiRenAndnluaoing azfesamaiauBuuiazaaueiig
NANATNINAZNNINEITT  uazarfiadinduRnudsanwluaniudnm Titieandt 1 Unnsdne
2) I INAZIABN 3 U/
Tnelifdananaeiaselifatnsdion 3 wisafn
353432 NNIAANANITNWEN LN E eI 3(3-0-6)

Management of Student Development Activities
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353433  RAANEIWRBUINIG
Developmental Psychology

354431 tiunuinielulsaEeuuayguay
Recreations in School and Community

355431 panfinlRasiianisdne
Computers in Education

369461  lAsann9gaNINLATadARANE AN BANEN
School Health and Safety Program

369431 ANBENITAALALNIZLIUNIIN NN AIART
Thinking Skills and Science Process

369451  nnedauazisziiunanisBuuianendans
Science Measurement and Evaluation

a. 3gan laisiaanan

1) AaNLAL?

251100

252111

255221

256103

258101

261103

252112

256221

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

81 U=/

69 UUENA

1.1) MMINUFIUINEAFATUASAUAAANT 24 WoENA

BN

Usanyanemand
Philosophy of Science

a e ﬂg/ &
ATDUR AR A TLLBDIR L
Introductory Mathematics
ATANATIET
Statistical Analysis

= dal %
LANLLANAU
Introductory Chemistry
a a dal v
TANLLLBILU
Introductory Biology
Aandidnesiu
Introductory Physics
WARANE
Calculus
2) Ad119AU

aa a
LANBUNTE 1

Organic Chemistry |

1(1-0-2)

4(4-0-8)

3(2-2-5)

4(3-3-7)

4(3-3-7)

4(3-3-7)

4(4-0-8)

45 AU/

4(3-3-7)



256222

256251

256252

256322

256331

256332

256341

256351

256497

411221

379591

379592

19

WARAYITE 2
Organic Chemistry I
ANALATIZN 1
Analytical Chemistry |
ARALATNZY 2
Analytical Chemistry I
aidninsalnil
Spectroscopy

a a a o
VANBUUNTE 1
Inorganic Chemistry |

a a a o
ANBUUNTE 2
Inorganic Chemistry
WwREHANS 1

Physical Chemistry |

dll A d‘ a & =
FATANHBLNBANITIUIATICUNINLAN
Instrumentation for Chemical Analysis

AuNULAaTNITINeLTafuN LA

4(3-3-7)

4(3-3-7)

4(3-3-7)

3(3-0-6)

3(3-0-6)

4(3-3-7)

4(3-3-7)

4(3-3-7)

1(0-3-2)

Seminar and Introductory Research for Chemistry

= a
TAUAN
Biochemistry

a a -8
WMNEUUNUT 1

Undergraduate Thesis 1

a a -8
WMEUNUT 2

Undergraduate Thesis 2

2) 2g1n1sFauItILan

369481

369482

NTADUINLIANRNT

Teaching Science
=

N134aULAN

Teaching Chemistry

4(3-3-7)

3 MuEne

3 1uEne

6 uuwaEnNm
3(2-2-5)

3(2-2-5)
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3) Ag1.aan lddaandn 6 uulanm
anmeAnselUil vitesemannuangasaursenangasesaniiy
3 1 Tnsannuiiuteurespmznssunlszdmangns

256324 NARATUTNEITNTNR 3(3-0-6)
Natural Products

256325 LANBINT 3(3-0-6)
Phytochemistry

256361 LANGAAIUNTIH 3(2-2-5)
Industrial Chemistry

256362 AT AU amAY 3(2-2-5)
Petroleum Chemistry

256421 ARG 3(2-2-5)
Stereochemistry

256432 LANTRTLYIRET 3(3-0-6)
Bioinorganic Chemistry

256433  \ARdanailuvisd 3(2-2-5)
Inorganic Material Chemistry

256436 nsMANHzIaNIEIane Uiz 1(0-3-2)
Inorganic Material Characterization

256442  pRTARLS 3(3-0-6)
Nuclear Chemistry

256447 piliRearunedines 3(3-0-6)
Polymer Chemistry

256453  nsdsegndldinatialudanidiaszi 3(2-2-5)
Application of Analytical Chemistry

256461 mealuladiReniutiing@sy 3(2-2-5)
Petroleum Technology

256462 Qmmummﬂimmﬁ 3(2-2-5)
Petrochemical Industry

256463 WATlREN AL 3(2-2-5)

Chemistry for Ceramic
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256465 wAlulaEiNIZUIUNILARANA T WD A LN 3(3-0-6)
Polymer Processing Technology
256466 Aampnamnfiiiati 3(2-2-5)
Introduction to Materials Science
256471 wilifenfuanazndenuazanasnsi 3(2-2-5)
Environmental Chemistry and Safety
4. RUIAITNAANLEST 6 UWUIENA
Fuseanfidlnlennaliianaen deuseian’le 1 lundngmaiseyeyes aniiu
meAmnaAnswiall el Fuulfaeamngnmaanisliingraaneenty naesauiunis
dudinpuniauazauaylareFeulildnindedu lae Wideuumisefinmuliieund 6

1 a ¥ a o 4 =2 o = 1 QI a o
NUIENE (VDLNALUNUINEIRLULIAIT 31778 mmnmamuﬁmmﬁm W.A. 2549 (LLﬂ1‘l|LW3JL[§]3J) DY

~
N 3 W.A. 2551)

3.1.4 WNUNITANH
Fl7 1
MANSANEAY
001211 ma:mﬁmqﬁﬁyugm 3(2-2-5)
Fundamental English
001278 TAUAZGINN 3(3-0-6)

Life and Health

001237 NeTIm 2(1-2-3)
Life Skills
0012XX AIINAIUNTE 1(0-2-1)

Personal Hygiene Courses

252111 A AaRSITaad 4(4-0-8)
Introductory Mathematics

258101 Foanenilaadi 4(3-3-7)
Introductory Biology

369191 padLiuAg 3(2-2-5)
Being a Professional Teacher

369192 UseaunisnBaninaglulsaBeu 1 1(0-2-1)
Professional Experience in School |

59N 21 AUENA



001201

001212

001221

251100

252112

256103

353131

22

mamsAnelans
Nz ne 3(2-2-5)
Thai Language Skills
MENBINHWRIUN 3(2-2-5)
Developmental English
AR AR ARSI TR NN EUAS 3(3-0-6)
Information Science for Study and Research
UstnyanenmIans 1(1-0-2)

Philosophy of Science

WARNANE 4(4-0-8)
Calculus
AR LB9AY 4(3-3-7)

Introductory Chemistry
arneNduiuag 3(2-2-5)
Psychology for Teachers

593 21 UUENA



001213

001234

256221

256331

256251

261103

001222

001276

205200

256222

256252

256332

369293

23

duiln 2
MANNTANENAY

MENEINENTITINNT
English for Academic Purposes
a19e1897MuAr TRy ey Tieativ
Civilization and Local Wisdom

aa a
LANBUNTE 1
Organic Chemistry |

a a a o
VANBUUNTE 1
Inorganic Chemistry |

aa g
VANAILATIEN 1
Analytical Chemistry |
GIRGINEN
Introductory Physics

CRP R

aAnsAnElane
N1 AIANUATIUGTIN
Language, Society and Culture
nasuiazimalulad lnéso

Energy and Technology Around Us

NsReANIN SN ENedAnLszasfianiy

Communicative English for Specific Purposes

aa a
LANRUNTE 2
Organic Chemistry I
WARAATZH 2
Analytical Chemistry |l
a a a 6
LANAULNTE 2
Inorganic Chemistry
dszaunisnidaanaglulsadeu 2
Professional Experience in School Il

T

3(2-2-5)

3(3-0-6)

4(3-3-7)

3(2-2-5)

4(3-3-7)

4(3-3-7)

21 BU2ENA

3(3-0-6)

3(3-0-6)

1(0-2-1)

4(3-3-7)

4(3-3-7)

4(3-3-7)

1(0-2-1)

20 UU2EN/



205201

255221

256341

256351

355211

369211

205202

2XXXXX

2XXXXX

411221

359321

369322

369323

24

SR 3

MANNSANEAY
ﬂf]i?ﬁlﬂma‘mmﬁmqmﬁ@mﬁLﬂmzﬁl,?nﬁfmma‘
Communicative English for Academic Analysis
anmalATIEN
Statistical Analysis
WARETAENS 1
Physical Chemistry |
aaaiialianisfiamzimn gl
Instrumentation for Chemical Analysis
wmAlulatuarudanssnauTuAg
Technologies and Innovation for Teachers
NTWRWINANGAT
Curriculum Development

593
AAnsAnElane

N198BA1IN1ENSINGHNEN T NAUBNAII

Communicative English for Research Presentation

a A
ATIARN
Elective Course
a A
ATIARN
Elective Course
= =
TAUAN
Biochemistry

o a =
N199ALATUILINUNANIIANEN
Educational Evaluation and Measurement
NN3AANTELUTUATNIIADY
Learning Management and Instruction
ﬂﬁﬁ‘u??ﬂ’]?ﬁ/ﬂﬂﬂﬂuﬁ@\‘iﬁfﬂu
Classroom Management

cREN

1(0-2-1)

3(3-0-6)

4(3-3-7)

4(3-3-7)

3(2-2-5)

3(2-2-5)

18 WUENA

1(0-2-1)

3 VU

3 UUIEINA

4(3-3-7)

3(2-2-5)

3(2-2-5)

3(2-2-5)

20 UUQENA



256322

256497

358421

369425

369481

3XXXXX

369426

369482

XXXXXX

XXXXXX

[
o

FULlH 4
MANNSANEAY

aidninsalnil

Spectroscopy

AunuarniaeLlasdun1aai

Seminar and Introductory Research for Chemistry

N1FIRENNNTANEN
Educational Research
nMEEMTUAZ
Language for Teachers
NNTAAUINYVANGAT
Teaching Science

AT TWAZABN

Elective Course

593
nAnsAnElans
NNIIANIFANH UL TEIUT I
Inclusive Education
=
NN94AULAN
Teaching Chemistry
a A =
L RIGLRIGE
Free Elective
a A =
AT UADNLET
Free Elective

CRPE

3(3-0-6)

1(0-3-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(X-X-X)

16 UUENA

3(3-0-6)

3(2-2-5)

3(X-x-X)

3(x-x-X)

12 AUQENA



26

Hilli 5
MANNSANEAY
366591 nsendszaunisaiiananag ulseiman 1 6 minfin
Internship in School |
379591 ANLNINUS 1 3 uaana

Undergraduate Thesis |

g% 9 UUENA
mAnsAnELans
366592 nsiniseaunisafRndnwag lulsbew 2 6 Miafin
Internship in School Il
379592 ANLNUNUS 2 3 uasna
Undergraduate Thesis |l
593 9 NUENA
3.1.5 ANAEUNES1E TN
001201 ineeni ne 3(2-2-5)

Thai Language Skills

fimmnEznsdanmieludnunnsie n1sen mmmLmzmm%ul,ﬁ@ﬂ%‘?ﬁlmw
TnenfiuineeninaauiludAny

Development of communicative language skills including listening, reading,
speaking, and writing with an emphasis on writing sKill
001211 mméﬁﬂqwﬁyugm 3(2-2-5)

Fundamental English

WaNUNNEEN1INe WA 81U mméﬁﬂqmmﬂqmmai@xﬁuﬁ”ugm fansieanslu
BTz N

Development of fundamental English listening, speaking, reading skills, and
grammar for communicative purposes in various contexts
001212 MENEIN WU 3(2-2-5)

Developmental English

Wauineen1swe wa anu nsdangeuazlaannsnl en1adeansluiumeing I

Development of English listening, speaking, reading skills, and grammar

for communicative purposes in various contexts
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001213 AENEINEEITITINTT 3(2-2-5)

English for Academic Purposes

ﬂ/mmﬁmﬂzmmﬁdﬂqﬂﬁmLﬁuﬁﬂ‘mmﬁ‘ém AT EUNULAZNNIANEAUAFLTS
R ilakh:

Development of English skills with an emphasis on academic reading, writing and
researching
001221 AN AN AR ARSI TR NENEUAS 3(3-0-6)

Information Science for Study and Research

AINNUNE mmzﬁﬁﬁﬁymmmmumﬂ UNNUBIUAAIATAUNA NN DUnA
ANsaunARNg 7] Nalmalulatiansaume n1siaen N19dwAE kazNITLALDANTAWNA

v ya =

mzmmumm’?m’éﬁﬂmmwuL@mﬁﬁﬁ wazdidalunnsllduiaaag

The meaning and importance of information, types of information sources,
approaches, information technology application, selection, synthesis, and presentation of
information as well as creating positive attitudes and a sense of inquiry in students
001222 N1 AIAN WATARNUGTIN 3(3-0-6)

Language, Society and Culture

s liReafunm denn uasdmussmInauazaina Anudiugszdnenm
Anredennuazdamasmn Taniridenslunm Trseasmadeny uassaussslneiunisld
minlng naesaunnsuLlsiAsuresniensuiieananiademnsdannuaz Sausssy

A study of the relationship between language and society and language and
culture in terms of the ways in which language reflects society and culture. The study includes the
interaction between the Thai language usage and Thai social and cultural structure. The study also
includes language change caused by social and cultural factors
001234 miﬂﬁiimm:gﬁﬂa&mﬁﬁm?{u 3(3-0-6)

Civilization and Local Wisdom

21925990 UeARNS 7 ADTUEIIN T0TIR Usmindl WENsIN ARAYNLEE il
oty LaznN3aYiNY Aunan LL@:meqiﬁﬁymﬁﬁmﬁlu

Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom
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001237 A6 2(1-2-3)

Life Skills

miﬁwmqmaﬂmwv%qmﬂimmzmﬂu@ﬂ Tninznisineuuiinfidiunsdugin
wazdmuiia MawauyARaHiARaN s TIEIAL ISR AR R 1R ] TBNYAAA

Development of personality both mental and physical characteristics; practice in
team working skills focusing on leader and follower roles, along with the development of  public
consciousness and other desirable personal characteristics
001250 nagaw 1(0-2-1)

Golf

UsedR ANMNIE ANAIATY NNLETNATINANIINNINNNNNLEMTLIAN
nedW msiinvnezilecdiu wazngnAnunsamassiianedm

History, definition, importance, and physical fitness for golf; basic sKill
training, rules, and etiquette of golf
001251 N3N 1(0-2-1)

Game

UsrdR U501 mnuuNng ANdNATy AnszaeunuTilangne sy
fininailesdiu uaznsdingaaina

History, philosophy, definition, and importance of games; type of games, basic
game leadership, and games participation
001252 1511908 1(0-2-1)

Body Conditioning

19238 ANNNIEANNAIAYABINIIUTUIINIY UANNIIBANNIAINIE TANTINNNT
ATWANITONINNNNNEY LAZNNINARDLANITONTNNINE

History, definition, and importance of body conditioning, principle of exercises,
physical fitness activities, and physical fitness test
001253 AanssuLinaamae 1(0-2-1)

Rhythmic Activities

123 ArmmEng AnudNATYy nsieaeulmLe by indusules uazimnessy
NIHUINVRIUNUNTR

History, definition, importance, and basic movements of folk dances and

international folk dances
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001254 e 1(0-2-1)

Swimming

sgdd  AauvNNg ANANATY NSRS IANITDNNTIN SRR
mstnvinziilasiiu wazngniin wnsemassiindeti

History, definition, importance, physical fithess, basic skill training, rules, and
etiquette of swimming
001255 aand 1(0-2-1)

Social Dance

U3edR ANUNIE ANNANATY nsadeulnieadi sUuULNSAWIAINA LaL
NUNTLINTRINTHAUTIANS

History, definition, importance, basic movement, types, and etiquette of social
dances
001256 ANga 1(0-2-1)

Takraw

U924R AuUNNY ANNANATY NNTETNATNANTIN I NB A uTLRRIREnEa n1g
Hnvinuzidacku wazngninn wnsemasdiiopznte

History, definition, importance, physical fitness, basic, skill training, rules and
etiquette of takraw
001257 WUNUINNG 1(0-2-1)

Recreation

Usedf UFIyn AINNUNIE LAZAMNATATYIDIUUNUINIG ANHULADINANTIN
TUNUINIT waznI9dingannangsuiunuanig

History, philosophy, definition and importance of recreation, nature of activities and
recreation participation
001258 TANNLAA 1(0-2-1)

Softball

13235 ANVNNE ANMNANATY NNIEENASNANTIDNIWNNNEdELRTNgaWTLas
nstnvinuzidiasiiu wazngnAnunsamaesiTenyies

History, definition, importance, and physical fitness for softball, basic skill training,

rules, and etiquette of softball
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001259 wula 1(0-2-1)

Tennis

UsedR  Aoumang ANNANATY  NITLEBNAEI9ANITDNINN NIRRT LRI
mstnvinziilesiiu wazngnin wnsemassiinmuila

History, definition, importance, and physical fitness for tennis, basic skill training,
rules, and etiquette of tennis
001260 WILHAMLTA 1(0-2-1)

Table Tennis

Usedh  AuMIg  ANANATY  NTEINATNANITONINNINNEd iR A
wulla mstinvinezdlesiuuazngniing anstmaasiinmidamuia

History, definition, importance, and physical fitness for table tennis,
basic skill training, rules, and etiquette of table tennis
001261 UNALNAUAA 1(0-2-1)

Basketball

o

UsedR  AumaNg ANANATY  NNETNATINANTINNINNNNNEAIMELANN
UnainmUes nstininueiie sk WATNONANT N9ENNTBNAILNANGILIDA

History, definition, importance, and physical fithess for basketball, basic skKill
training, rules, and etiquette of basketball
001262 WLAN LAY 1(0-2-1)

Badminton

13235 ANNNNNE ANAIATY NITLETNATNANIIDNTNNNNIEEIMFLAR LU AT WAL
nstlniinezidiesiiu wazngniing ansemaesiviuuediugi

History, definition, importance, and physical fitness for badminton, basic skill
training, rules, and etiquette of badminton
001263 WALea 1(0-2-1)

Football

Usedh ANUNIY ANATATY NITEINATINANITONNTNNNE A ULIR I ALEs
mstnvineziiiasiiu wazngninn wnsemassiiaLes

History, definition, importance, and physical fitness for football, basic skill training,

rules, and etiquette of football
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001264 12ALALILIAA 1(0-2-1)

Volleyball

U324R AUMNNY ANAIATY NTETNASI9ENITONNN NNEd uTLNNeaLadLeA
mi?lﬂﬁﬂwﬁ”mﬁu WAZNNAN NNsenreniniealaduea

History, definition, importance, and physical fitness for volleyball, basic skKill
training, rules, and etiquette of volleyball
001265 Aatlznssiadilesiusia 1(0-2-1)

Art of Self — Defense

o 1% a

UsedR AINUNIE AITNAIATY NIFLETNATIANIIDNINNNNIEA1MTUAAL EN95i0g

o

o o o

Tlaariusia inweilessiuresAaznisdedilesiud npuniadmiunistlesiusia uazngnand wisean
wasAazn19siagilesiusn

History, definition, importance, and physical fitness for the art of self- defense,
basic skill of the art of self-defense, laws for self-defense, rules and etiquette of the art of self-
defense
001276 wasuLaznalulaglndsio 3(3-0-6)

Energy and Technology Around Us

ANERUgINAUNASukazmATUTaE nseuinENAtIw nsldndauetaas
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Basic energy and technology including, energy conservation, consuming energy
intelligently, source of global warming and how to prevent it, electricity generation and how to
consume it properly, economically, and safely, air conditioning, automobiles, and basic information
technology as well as how to use them effectively and efficiently, and newer technology, such as
understanding electricity generation from nuclear energy, future automotive technology, high
performance mass transportation systems to prepare for the change in technology and be able to

choose accordingly
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001278 TIAUAZQIN N 3(3-0-6)

Life and Health

m’m’gmmL?‘ﬁﬂ@L%qmmﬂﬂ’]il,ﬁﬂf;ﬁumﬁﬁm WOANTTH UATNITAUAGTNINT DY
Nl f‘fﬂimm:@mﬂﬁwma‘@ﬂﬂﬁﬁzﬁ"ﬂmﬂLﬁ@qﬁﬂmmmzﬁummm? NIFNETNGININAR DINTUAY

o

QUNIN LIATGUNIN SQLLqméﬂuLLmzqmnﬁw nisdsziugann Useiuaia dsziugiimive
Usziudsan nasilasiudaaingiifsde gumwie Susssnafuazlsnsziin
Integrated knowledge and understanding about the life cycle, healthy behaviors
and human health care, adolescence and exercise and recreation for health, enrichment of mental
health, medicine and health, environment and health, health insurance, life insurance. Accident
insurance. And social security, protection from danger, accidents, natural disasters and
communicable diseases
205200 mi?qlfam'ima:r’m”\mqwﬁmvmqﬂ@zmﬁqu: 1(0-2-1)
Communicative English for Specific Purposes

o c ©°

Unile-yaniwdengulaediuniseandes nsldAAns druou uazgidszlaniine
I0L9TA9ANIATINNTUALATTN
Practice listening and speaking English with emphasis on pronunciation,
vocabulary, expressions, and sentence structures for academic and professional purposes.
205201 mi?ﬁﬂmimmﬁmqmﬁ@mﬁLmﬁ:ﬁ@ﬁﬁmmi 1(0-2-1)
Communicative English for Academic Analysis
=3 o v a s =
ﬂlﬂﬁq-mmmmmﬂq‘]ﬁmmummgﬂmm ANTILATIEN NITAAITN LLAZNITLRAANAIN
AR INBTRNLTLA9ANSITINNTANNANT I E el
Practice listening and speaking English with emphasis on summarizing, analyzing,
interpreting, and expressing opinions for academic purposes applicable to students’ educational
fields.
205202 mﬁ‘?iﬂm@mmﬁmqmﬁ@miﬂﬁL@u@mmm 1(0-2-1)
Communicative English for Research Presentation
=3 o v % A a o dl dl v o/ v a [
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Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.
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251100 Usgnyanerans 1(1-0-2)

Philosophy of Science

sedRrasanenAianiuazdianu AN WAZLUIAAE ST T ANUANENANan S
FaNelaNgNIIal NOHUATNITRIUINTG ANNANRUEIENININeNANARTAN 26N 7]

History of Science and Philosophy, Philosophical questions and Thoughts of
Science including phenomena, theories and development, Relationships Among the branches
of Sciences
252111 ATIAANARSLT B A 4(4-0-8)

Introductory Mathematics

admuazasaltasmesiefEu auUsreearidu n1stlsvensuesenius UsWus
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Wulpe lduaninusinainas

Limits and continuity of functions, derivative of functions, applications of
derivatives, integral of functions and its applications, separable first-order linear differential
equations, Cramer’s rule
252112 WARARNE 4(4-0-8)

Calculus
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Polar coordinates systems, parametric equations, the techniques of integration,

improper integrals, analytic geometry in three-dimensional space, partial derivatives, double

integrals and their applications, sequences and series of real numbers, power series

255221 ADFAILATIZU 3(2-2-5)
Statistical Analysis
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ANNTNNE 1AULAA Lavilszladiiuaainnans sxidaunin 1m1eana n1edanun Tty

¥ 1
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mMsAnsiauulalinudiesdu msdsinanetuaranduniug waznismaaeylaauens
Concept, extent and utility of statistics, statistical methodology, measures of central

tendency and dispersion, probability; random variables; some probability distributions of discrete
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and continuous random variables; sampling distribution; estimation and testing hypotheses;
elementary analysis of variance; regression and correlation analysis ; Chi-square test
256103 ARSI 4(3-3-7)

Introductory Chemistry
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Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid, thermodynamic,
chemical kinetic, electrochemistry, organic chemistry and biomolecules, environmental chemistry,
representative and transition elements, industrial chemistry, nuclear chemistry
256221 ERGINEEE 4(3-3-7)

Organic Chemistry |
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Fundamental of hybridization and bonding in organic compounds, classification
and nomenclature, resonance structures, isomer and tautomerism, stereochemistry, types of
organic reactions and mechanism, types of reactive intermediates, substitution and elimination
reactions on saturated carbon, addition reactions on carbon-carbon multiple bonds, addition and
substitution at carbonyl groups, and substitution reactions at [1[Jcarbon of carbonyl compounds
256222 LANBUYIFE 2 4(3-3-7)

Organic Chemistry I

ArTaAUneu | 256221 LARBWYIEE 1

ﬂg‘jﬁ?ﬁmmammuﬁmmmwz‘ﬁa‘mﬁﬂ wazaniamelslandn Uisainisdnsalus
Uienusada Uffsenaesnnitu djianmilaean Wined anadidesudaaiulaseaing auli
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Aromatic and heterocyclic substitution reactions, skeletal-rearrangement reactions,
radical reactions, carbene reactions, pericyclic reactions, photoreactions, structures, properties
and reactions of important biomolecules, and basic multi step syntheses of organic compounds
256251 LARRLATIZI 1 4(3-3-7)

Analytical Chemistry |
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1 o ] = o 1 1 a e aad‘ 4 aAa g
ﬂﬂﬁ‘f\gﬁdﬁ]'}'ﬂﬂ’]\iLL@tﬂ%‘Llﬁlﬁ‘ﬂNMQﬂﬁlﬂdﬂ'ﬂuﬂﬁﬁ"]Lﬁﬂtﬁ A0AN L LANILATIZ nnTe
a og/ o ada d‘ ¥
WATIZALALITNUTIN QﬁQLﬂiﬂtﬂ)ﬁ@ﬂ‘]ﬁm’]ﬁ]‘isﬁ\‘iﬂ’a‘ZﬂﬂUﬁQﬂﬂ’]?vLVlLVl‘j‘ﬁlﬂiﬁ—L‘]_l’& ﬂ’]?VLVlLVlWlLL‘LI‘LI
ANBENAL ﬂ’W‘J‘i‘V]L‘Vlﬁ?lﬁ]LL‘]_I‘LILﬁﬂ’&’ﬁﬂ?tﬂ‘ﬂ‘uL%Q%@MLL@%ﬂWﬂVIWIWG‘@@ﬂ%

Sampling and sample preparation in analytical chemistry, statistics for analytical
chemistry, gravimetric analysis, volumetric analysis including acid-based titration, precipitation
titration, complexometric titration and redox titration

aa s
256252 LANALATITU 2 4(3-3-7)
Analytical Chemistry Il
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Sample separation by solvent extraction and solid phase extraction. Basic of
chromatography including paper and thin-layer chromatography, column chromatography and ion
exchange chromatography. Electroanalytical chemistry such as potentiometry, electrogravimetry,
coulometry, conductometry and voltammetry
256322 ailnaalni 3(3-0-6)
Spectroscopy
ArTaAUneu | 256222 IARAWYEE 2
= ‘e cAa o [ o v o a aaa
e luananfeeiiialunisiwinuaznieth 1 andraesanseclasnnsn Ufs
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Calculation of molecular orbital theory and the applications of this theory,

properties of aromatic compounds, different types of pericycilic reactions, simple symmetry of

organic compounds.



36

256324 NARA N GITNTNG 3(3-0-6)
Natural Products

o o

AMIAUNAU : 256222 LANAWYIET 2

IANKAAATITNANATYAINSITHENE N9 UUNNgNANTIALRDTIRIATIZT NN9ALATIEIT
TA79a519TlAE I ENNIUAT FENNNENN LaznTHNaRA e ssu TR Ll U sz Teand

Significances of natural chemical compounds, classification of natural compounds
based on biosynthetic pathways, structures determination by chemical, physical methods and
natural products utilization

= =

256325 LANUARINT 3(3-0-6)

Phytochemistry
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Classification of compounds in plants, chemical applications for separation and
purification methods, employment of the spectroscopic techniques to elucidate the chemical
structure of isolated compounds, chemical modifications of the isolated compounds and studying
of biosynthesis pathways of biomolecules in plants
256331 GG 3(3-0-6)

Inorganic Chemistry |
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Atomic structure, chemical bonding and theories, chemistry of main group and first
row transition elements, crystal structure and molecular structure of solid, acid-base reactions in

non-aqueous media, chemical bonding theories and general properties of coordination

compounds
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256332 \ARaTUYITE 2 4(3-3-7)
Inorganic Chemistry Il
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Symmetry and point groups, term symbols, spectroscopy of inorganic compounds
such as infrared and raman spectroscopy, nuclear magnetic resonance and mass spectrometry,
inorganic reaction mechanism, organometallic compounds.
256341 ARITIHANS 1 4(3-3-7)

Physical Chemistry |
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Properties of gases, Kinetic theory of gases, Molecular interactions between
gases, Concepts of thermodynamics and applications, Physical transformation of pure
substances, Properties of simple mixtures, Phase diagrams of two and three components systems,
Equilibrium electrochemistry
256351 AraadialienI ATz imaAd 4(3-3-7)

Instrumentation for Chemical Analysis
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Introduction to instrumental analysis, theory and application of spectrophotometric
instrument including ultraviolet-visible spectrophotometry, Luminescense, Infrared and atomic
absorption spectrophotometry. Chromatographic instrument such as gas chromatography and

high performance liquid chromatography
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256361 LANGAAIUNITH 3(2-2-5)

Industrial Chemistry
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Applications of chemical methods in the industrial plants in order to train and
prepare students for working in the industrial factories
256362 AR LN UL LINAS 3(2-2-5)

Petroleum Chemistry
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Physical and chemical properties, testing, quality control process, and quality of
the different types of fuel
256421 ARG 3(2-2-5)

Stereochemistry
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Stereochemistry of organic compounds and other elements, asymmetry of
molecules, conformational analysis and configuration
256432 wiTaiiuyiasd 3(3-0-6)

Bioinorganic Chemistry
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Metal functions in biomolecules such as proteins, enzymes, nucleic acids and

medicine, coordination chemistry involving geometric structures of metal ions in biology, reactions

of coordinated ligand, physical and chemical properties of biomolecules
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256433 Lﬁﬁf’f@@@ﬁumﬁ 3(2-2-5)
Inorganic Material Chemistry
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Synthesis and characterization, electronic properties, magnetic properties,
mechanical properties and optical properties of inorganic materials, recent research works of
micro- and nano- materials
256436 nsMANHZIaNIEIanaTuYiasd 1(0-3-2)
Inorganic Material Characterization
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Characterization of inorganic materials using UV-vis spectroscopy, nuclear
magnetic resonance, electron spin resonance, infrared spectroscopy, raman spectroscopy,
thermal gravimetric analysis and X-ray techniques.
256442 wtaARS 3(3-0-6)

Nuclear Chemistry
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Atomic structure and the compositions of nucleus, radioactive radiation, effects
of different types of radioactive radiation with compounds, detection of different types of
radioactive radiation, principle of nuclear reactor, advantages and disadvantages of radioactive
compounds
256447 ATlRgAUNeAeS 3(3-0-6)

Polymer Chemistry
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Introduction to polymer, types of preparation methods of polymers, chemical and
physical properties of commercialized polymer
256453 nsdszgndldmatialugaaitnsnz 3(2-2-5)

Application of Analytical Chemistry
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Application of analytical chemistry techniques for standard method of chemical
analysis in several areas such as environment, agriculture, food, medicine and industry.
256461 walulaginaaiutinsaas 3(2-2-5)

Petroleum Technology
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Technological survey, drill, transportation, refinery, and improvement of petroleum
products
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256462 anauNIINT Insiadl 3(2-2-5)

Petrochemical Industry
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Industrial organic chemistry, raw materials, classification of petroleum product from
original sources, products from methane, acetylene ethylene, propylene, and butadiene, aromatic
compounds from petroleum and carbon black
256463 wilNaafuLmeEn 3(2-2-5)

Chemistry for Ceramic
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Basic structure of ceramic materials, physical and chemical properties of ceramic
materials, analysis of raw materials and compositions in ceramic compounds, production of
ceramic materials in the industrial
256465 wATulaEinIzUIUNILARANA DT WD A LN 3(3-0-6)

Polymer Processing Technology
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Process of polymer products such as molding, extrusion, polymer blending,
polymer composite and rubber production including testing methods such as thermal and
mechanical properties
256466 f‘fmmmm’lﬁ”@qﬁu 3(2-2-5)

Introduction to Materials Science
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Crystal structure of materials such as metals, ceramics, polymer, etc., metals and
alloys, phase transformation of metals and ceramics, synthesis and processing of polymer,
polymer applications, nanocomposites and their applications
256471 piifeafiuanaziadenLazALaansE 3(2-2-5)

Environmental Chemistry and Safety
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Effect of the environment to community and society, causes, correction, and

protection of the pollution, safety in the laboratory and everyday life including environmental law in

Thailand
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256497 AuNUBATNNIIREL T AFUNILAR 1(0-3-2)

Seminar and Introductory Research for Chemistry
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Reports fo chemical researches that include searching for references and
performing the basic lab works for the experience in reseraches
258101 Fanandesfiu 4(3-3-7)

Introductory Biology
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Structure and function of cells and organelles, genetics, growth, process of living
organisms, evolution, biodiversity, interactions between organisms and environment
261103 Handidleadiv 4(3-3-7)

Introductory Physics
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Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits
modern physics
353131 ARINLNENTUAZ 3(2-2-5)

Psychology for Teachers
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Foundation of psychology concerning human development and educational
psychology, psychological principles and the theories related to learning management and

teaching profession, factors related to learners, nature and behaviors of learners, factors related to
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teachers, role of teachers as learning facilitators, motivators, counselors, and advisors; and
management of educational contents, of learning environments, and of learners as individuals and
group members which for professional practice the students acquire both in class and at schools
353432 NNFAANANITHNINUE FeI1 3(3-0-6)
Management of Student Development Activities
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Concepts, principles, and theories related to student development activities; roles
of school committees, principals, teachers, and parents in promoting the activities; clubs and
management of clubs; planning, project writing, operating, and evaluating the student
development activities which include guidance activities and student activities, composed of the
value justification activities, the information survey and utilization activities, the decision-making
and problem-solving activities; the life adaptation and preservation activities; scouting, junior red-
cross activities, and the like; social creation activities; religious activities; and other activities in
accordance with ones’ interests
353433 RAFAINELNWUINT 3(3-0-6)
Developmental Psychology
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Theories and process of physical, emotional, social, intellectual, and moral
development of human beings, from birth to becoming elderly; the influences of heredity and
environment to human development; behavioral problems; abnormalities caused by process of

development in each stage; and how to promote the development and provide learning in

accordance with each developmental stage
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354431 U luleg G?ﬂwmmmu 3(2-2-5)
Recreations in School and Community
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History, philosophy, definition, importance and benefits of recreation, theories of
recreation management, importance of recreation resources, organization and recreation
management in schools and communities, operational recreation of the students, regulations on
the students activities of the Ministry of Education, recreation community, demographic
characteristics of the community, institutions or social organizations in the arts, traditional culture
and community activities
355211 wmalulatuazudaNIINdUTUAZ 3(2-2-5)
Technologies and Innovation for Teachers
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Educational concepts, theories, technologies and innovation promoting the development of quality
learning, capacity to utilize basic of computer literacy, technologies and information; information
technologies for teachers, analyzing problems based on implementation of information
technologies, learning resources and network of learning; the designing, producing, implementing,
evaluating, and improving innovation
355431 ABNNILADSLNANFANE 3(2-2-5)
Computers in Education
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Principles and the theories related to planning, designing and developing learning

media by the utilization of computers and electronic media
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358421 NN9ANENIINFANEN 3(2-2-5)
Educational Research
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Research theories; research approaches; research design; research process;
statistics for research; classroom action research; research practices; presentation of research
results; a search of research for developing learning management process; a use of research
methodologies for problems solving; presentation of research proposal
359321 neaLazUssiiunanisAnEN 3(2-2-5)
Educational Evaluation and Measurement
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Principles and techniques of educational measurement and evaluation; design and
implementation of educational measurement and evaluation instruments; authentic assessment;
evaluation form portfolio; performance evaluation; formative and summative evaluation
366591 nsiniseaunisafindwaglulsaEe 1 6 wiaefie
Internship in School |
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Application of educational principles, theories and skills that the students have
previously learned to the actual practice in accordance with the students’ major areas of study.
The internship is focused on curriculum development; teaching and learning management;
measurement and evaluation of learning; management of the student development activities;
and classroom research
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Actual practice of teaching profession in accordance with students’ major areas
of study. This internship is more advanced than the Internship in School 1, focusing on
curriculum development; teaching and learning management; measurement and evaluation
of learning; management of the student development activities; classroom research; and
school works management in the selected schools
369191 ANlung 3(2-2-5)

Being a Professional Teacher
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Importance of teacher profession; teachers’ roles, functions and tasks;
development of teacher profession; characteristics of good teachers; creating good attitudes
towards teacher profession; increasing teachers’ potential and competence; how to be a persons
of learning and academic leaders; teacher profession criteria; professional ethics for teachers; and
laws concerning education which for professional practice the students acquire both in class and
at schools
369192 dszaunisnlianaglulsaize 1 1(0-2-1)

Professional Experience in school |
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Study curriculum and related document ideas of learning management in specific
subject matter and survey learning resources in school, observe in-service teachers’ teaching
strategies and evaluation techniques, lesson planning and instruction media preparation, and
classroom management method making relationship between students and teachers
369211 NIWUNANGAT 3(2-2-5)

Curriculum Development
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WAUINANGATAIT RN
Philosophy, educational approaches and theories, history and system of Thai
education, vision and Thai education development plan; curriculum theories, curriculum
development, curriculum standard and content benchmark, development of school-based
curriculum, problems and trends of curriculum development, integrative curriculum development
in the major subjects
369293 dszaunisniiainaglulseizeu 2 1(0-2-1)
Professional Experience in school |l
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Observe and study trainee teacher’s learning management of specific subject
matter and search for learning resources in school and local area, study in-service teachers’
evaluation work, classroom management strategies, lesson planning and instructional media
preparing and work collaboratively and effectively in the role of trainee teacher, observe and study
problematic situation in classroom, study school’s student development activities and guidance,
including school and community relationship activities
369322 ﬂ’]ﬁ“ﬁhﬂ’]’a‘ﬁ?ﬂi&?%@:ﬂ’]?@‘ﬂu 3(2-2-5)

Learning Management and Instruction
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Aims of education, learning theories; teaching skills, ideas,theories, and teaching
methods focusing on thinking and relating learners with integrated ways of thinking; creative and
systematic thinking; meaningful models of learning; effective ways of teaching and learning

management; roles of teachers and learners in learning; producing syllabi and lesson plans;



48

teaching media and learning resources; evaluation of learning; integrative instruction in the major
subjects and practices of teaching and learning management
369323 N13UIM39ANT TuTiRaiTeL 3(2-2-5)

Classroom Management
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Theories and principles which relate to administration and management;
educational leadership; relationship in an organization; communication; teamwork; systematic
thinking; organization culture; development of learning organization; classroom management;
academic project management; vocational training project management; management of projects
and activities for comprehensive development of students; management information system for
education; education for community development; and quality assurance of education
369425 NMEIEUTUAZ 3(2-2-5)

Language for Teachers
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Principles and practices of listening, speaking, reading, and writing skills of correct
Thai language to be used with students in basic education level; focusing on conversation, lecture,
story telling, public speech, academic articles reading and research articles reading, writing for
children's journal; and solving Thai language problems among the students, principles and
practices of listening, speaking, reading, and writing skills of communicative English language to

be used with students, teachers, principals, and children's parents; focusing on conceptual

meaning, reflexive skills for appropriate writing and speaking; and classroom presentation related
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to students' daily life, community, Thai society, educational systems of Thailand and other
countries
369426 A3AANITANHLLILITEI UGN 3(3-0-6)

Inclusive Education
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Philosophy, ideas, and theories about inclusive education; educational rights of
children with special needs as provided by laws; rights to live happily with other people in the
society; preparation of the students, teachers, schools, and parents for inclusive education; and
models and methods for inclusive education which is suitable for Thai society
369431 PNBENITAALAZNTZUIUNINNINLARAT 3(2-2-5)

Thinking Skills and Science Process
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Meaning and characteristics of thinking skills and scientific process, components
of thinking skills and scientific process, advantage of thinking skills and scientific process
development, patterns of thinking skills and scientific process development, factors of thinking
skills and scientific process development
369451 nsdauazilszifiunanisisauianenans 3(2-2-5)

Science Measurement and Evaluation
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Study meaning, ideas, principles of science learning measurement and evaluation,
analyze, design and develop instruments for science learning measurement and evaluation in
various ways, leading to learner development
369461 Tassnnsgunnuazadandnsnluanudnm 3(3-0-6)

School Health and Safety Program
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School health projects; food and nutrition; school lunch program; principles
of school environment management; promotion of health and safety for students; prevention and
solving of drugs problems in schools; and principles and methods for instruction of sex education
in schools
369481 NNFABUINENANART 3(2-2-5)

Teaching Science
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Principles of science instruction, thinking skills, science process skills, models of
science instruction, evaluation and measurement of the instruction; syllabus designing, analysis of
problems in science instruction and laboratory in primary and secondary school which are
composed of Living Creatures and Living Process; Life and Environment; Matters and Elements of
Matters; Forces and Movement: Energy; Process of World Change: Astronomy and Space; and
Natures of Science and Technology, science project, science related extracurricular activities
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Teaching Chemistry
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Principles of chemistry instruction, chemistry learning management, learning
materials for developing understanding of chemistry concepts, chemistry learning assessment,
chemistry syllabus designing, teaching chemistry for developing higher order thinkings, analysis of

problems in chemistry instruction and chemistry laboratory in higher secondary school
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Study, analyze and identify the problems of scientific misconception, science
processes, scientific mind and any other related science/chemistry learning management problem;
study, analyze related research documents and other information in order to find the solution to
those problems and write report of findings of the study under consultant of involved instructors or
specialists
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Study problems of science/chemistry learning management, develop and
implement educational innovation to solve those problems using research process; collect and
analyze obtained data to make conclusion and write academic report of research findings under
consulting and controlling of involved instructors or specialists
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Chemistry of carbohydrate, lipid, amino acid, protein, and nucleic acid. enzymes

kinetics and catalytic reactions catalyzed by enzymes and coenzymes. hormone and nutrition.
Structure and organization of genome, the entire process of gene expression, and regulation,
concepts in molecular biology and advanced techniques. Bioenergetics, metabolism of
carbohydrate, lipid, amino acid, protein, and nucleotide. Molecular techniques and bioinformatics.
Laboratory principles and skills in buffer, spectroscopy, carbohydrate test, lipid test, amino acid
test, enzyme kinetics, and DNA and molecular biology techniques including case study related to

health science or science and technology
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