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Thai for Communication
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Information Communication Technology and Multimedia Usage

for Enhancing Learning Science
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Media, Information and Communication Technology for
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Education
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Computing Science
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Global Warming and Its Impact
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1) wuandvdneialy 30 wilena
1.1) ngu3vdeny 27 wiein
1.1.1) ngu3v1n1¥ 9  wuein
0010101 A lneivenisaesns 3(3-0-6)

Thai for Communication

Mwfunsieds Snvaswavanudifguesniwilve nsldnsyuiunmsinueduiusnig
aw finwgnsdeansuagmsduduiiensifoudluinusedriunazindn msBeuSsuazmnitaue
aNTAUNA N15919BUATMITYUUTIUYNTY

Language and communication, characteristics and the importance of the Thai
language; the use of integration process of language skills; skills of communication and
information retrieval for daily living and professional life; writing and presenting information, citing

and making references.

0010201 Mesangesiiansaeasluddnusesniu 3(3-0-6)
English for Everyday Communication

Development of students’ language skills with emphasis on everyday face to face
conversations; giving and seeking opinions; using expressions; describing experiences and events;

giving reasons and explanations; and narrating books and films.

0010202 MBI BN ALIINYZN5I5U 3(3-0-6)
English for Study Skills Development

Enrichment of students’ reading strategies :skimming, scanning and guessing
meaning from context; reading comprehension : reading for details, deriving meaning and reading

critically; and study skills : note taking, summarizing and paraphrasing for academic readiness.

2)  nENIYINYBEAIERTILAZHIANAENS 12 ATRtnE

0020101 NSWAILIAULAZENANYAIAUNIZUAT 3(3-0-6)
Self Development and Phranakhon Identity
Usgifanuduuanuningiila wasifesfomvesuniinendusivdgnssunas
nsugnildliusznginudumioeiidmusndnualvesuminerds maasuaiainuglu msimunay

aune 3n Ty @1sunl wazde AnudilanueauazEu ANUURnYeUseadiny n1snseninlunis

Il3uaziseuinaondin LLazmia%ﬁqmmmﬂqﬁiﬁﬂummLﬁu “EUNTTUAT”



History, reputation, and prestige of PhranakhonRajabhat University; cultivating the
sense of being good persons representing the identity of the university; fostering development skills
in body, mind, intelligence, and social life; understanding of oneself and others; taking responsibility
and contributing to society; raising awareness of seeking knowledge and lifelong learning, and

formulating pride of being “Phranakhon Citizen”.

0020102 AMNAILYIIAIININ ANITTTUUATAIUEY 3(3-0-6)
Aesthetic Value, Virtue, and Happiness

Ms3usqurssamlumunuvessssund MsaiasrnuAaUnssvesned anude
FNEUN WazdIny Uwﬁugmtmﬂmﬁui nsueadiu NsléBu uarnsedeulmanuansalunisuansosn
FeadsassdnufaUnssy vuaund vuugiatilensiauinisersuaidenunazaddyy waz
daLasuansITNITesIIN MsthAauzanusegninisuarsniauiiaznisaiisassadavsithlug
msiilanues 1Wlagdu fiviiumsivdsundasuasiiiuinesnadinuay

Aesthetic perception of natural beauty; human creation of artistic works; beliefs,
religion and societal characteristics on the basis of visual, auditory and motion perception; ability
to express oneself creatively in arts, music, and dances for developing emotional, social and
intellectual and promoting morals and ethics; application of arts, knowledge acquisition and
creation of arts leading to understanding of one’s self and others; awareness of changes, and living

one’s life happily.

0020103 TneuazuTvgrvauasegnanaLines 3(3-0-6)

Thai Living and Philosophy of Sufficiency Economy

a

AnNwrIRDTInlng Tausssuuszinel Qﬁﬁ@m1ﬁ@@§u NANANSITUITUTITULALTTT
wAvialudiaulne Indrdnanudulve arudunadiesludnuuszvddlng s ouasugia
WOLEd NOug vy N15ANYINLLLINTEIIFATLAZNTUSEYNALY

Characteristics of Thai living, culture, tradition, local wisdom, morals, ethics and
good governance in Thai society; consciousness of being Thai; citizenship in a democratic society;

the philosophy of sufficiency economy; the new theory and royal initiative study and their

applications.

0020104 nvisngludInusedaniu 3(3-0-6)
Laws in Everyday Life

ngvaneludinyszdriuiifeddesiu nsiia ATeuATd flend N3TUTIVNITIIS NV
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Laws in everyday life concerning birth, family, youth, military conscription,

engagement, marriage, parenting, senior citizenship, death, legacies and testament.

3) nguAvIINIAERTuazmAlulag 3 wigin
0030101 2A1AANIINGANENS 3(3-0-6)
Smart Thinking with Sciences

nsEUIUNSARMITINgIManfuaznsUsegndllewannaun miinliaenadeiuaiiy
Foentsfiugiuresuywiinwelunisdnduladonuuinisujoldesrainuizay
Tun13ensaTIn

Scientific thinking processes and applications to improve the quality of life that

meet basic human needs; skills in deciding on the proper course of action to living.

4) NNITIENINGINTS 2 nuenn
0040101 nsaszutiniuasuiudranisiuasuudas 2(1-2-3)

Awareness of Change and Adaptation

'
aa vy a a

n1sasgndndenisivasundasvesdeantagdululifsiuiasygia daindeuuay

<9

walulagnisldmalulagarsauma n1susudwazundamilunisandudinedeiivinviusenis
Wasuwadludeeuldognamngay

Awareness of current social changes in terms of economics, environment, and
technology; using of information technology; adapting to changes and solving problems in one’s

life appropriately.

5) ngudviwaiunde 1 wdlefa
0050101 n1seENMAINELNDg U 1(0-2-1)
Exercise for Health

PINUYINY YaUYIY TngUsTaAlazUsEleriunINITeanitaINIeiNedun I Yann1seen
MAIMEieauNIN NSAFBUANNANYTHYDITINY Lagfanssuniseanindanie
Definitions, scope, objectives and importance of exercise for health; principles of

exercise; physical fitness tests and exercise activities.

11
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0010301 AwduiNensaeans 3(3-0-6)
Chinese for Communication
finwgnisieuaryaniviiuluaoiunisaifiAed uludinuszs1iu msvenmusssu
Uszindllnauas Inusssudu

Chinese speaking and listening skills in everyday situations; explaining Thai and

Chinese cultures.

0010401 awdiuilonisieans 3(3-0-6)

Japanese for Communication

o w

Winwen1silawazyaniwgUuluaniunsalifnduludinuse 91Ty n1svenimusssy
Uszindllnguas Tnusssugyu
Japanese speaking and listening skills in everyday situations; explaining Thai and

Japanese cultures.

0010501 mmumgtﬁamsﬁams 3(3-0-6)
Malay for Communication

vinwensilaazyaniwnatgluanunsalininduludindsedniu nmsvenimusssy
Usgindllvewag Iamsssuuaiy
Malay speaking and listening skills in everyday situations; explaining Thai and Malay

cultures.

0010601 MEIeauuianisaeas 3(3-0-6)
Vietnamese for Communication
ﬁ’ﬂwmiﬁaLLﬁsﬁQﬂmmL?EJmmaﬂ,uammmmiﬁ\ﬁw’fﬂu%imﬁsxﬁﬁu nsuen

TausssuUseindllnauas Tausssuionuny

Vietnamese speaking and listening skills in everyday situation; explaining Thai and

Vietnamese cultures.

0010701 mmwsj'u,ﬁamsﬁams 3(3-0-6)

Burmese for Communication
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Burmese speaking and listening skills in everyday situations; explaining Thai and

Burmese culture.

2) NENIVINYBEANEASLATEIRUAIENS
0020105 sssunivnanun1slesnunisaassudu 3(3-0-6)
Good Governance and Corruption Prevention

AAVING JULUU Anwas WnAn wasnguifddussaniuvianistestunis  aesiuty
unummmhenunesgeaziensy Iadrinanudunalies Msunasesuulsznules ssuvauiug ues
AvduyweU

Definitions, types, characteristics, approaches, and theories of good governance;
corruption prevention; roles of government and private sectors;, awareness of citizenship;

democratic government; patronage systems; and human rights.

0020106 Tansauade 3(3-0-6)
Contemporary World

WHUINITVDIBITYTITUNIIAIUAITLADS LATYFNA deAd wavAauimusssy

pidygrvedanariunnuazaziueen Jymuwazanudaudidudaulan wuinisdunisuaimn

] o
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dudnin WauIniIsAl1usINdesenilseina sl uUuR nguune anavu
N15TUNguLAANNFUTUSTEn I sEmaludAsaunsles 1Aswena dau Jnsevlayvaniunisal
landagdu

Development of civilization in terms of politics, economics, society, arts, and
cultures; Eastern and Western wisdom; problems and conflicts of world societies, solutions for
peace, the development of international cooperation; rules, laws, institutions; international
integrations and relations in politics, economics and society; analysis of current world situations.

0020107 anssumAiansisous 3(3-0-6)
Information for Learning

ANYUNY AIUEIAYVDIEITAULNA WAGIANTAULNA LASNTNEINTANTAUNATEUUNIT
Jafiuwarnsfufuasauna nsdsdeyavuduneside finvenisiansauna Winvenisiiiaue
FYNUTNIVINT BALATHTITUNNETAUNA

Definition, importance of information, information sources, and information
resources; information storage and retrieval system; access of information on the internet;

information literacy skills, practical skills in academic presentation; and information ethics.

13



0020108 dunStienaunTin 3(3-0-6)

Meditation for Life Development

[
ad v

ANUMINBYDINTTINALNS AUsTEadd 33015 Jumeu uAzYASuFUYEINITYIANNE
ANWULVRINITUINTIULAZNTIENNT Usylovilvesanid anwazeIn1sdasuain? wagn1suiaunsiy
THluFinusedriu awndiuniadouwasnisnu S Juneu auaulh Jsslowdvesanuuazgnu A
msdiFeditaan auuandnsenisannziuItaaun wudauazividaau yrlaniuiiaen

Definitions, objectives, methods, and the beginning of meditation; the nature of
reciting and meditation, benefits of meditation, appearance of anti-meditation; applying
meditation to daily life, meditation as related to education and working purposes; the nature,

process, properties, and benefits of absorption (Uh@na) and insight (Ny@na); fundamental

knowledge about introspection (Vipassan@); differences between tranquility (Samatha) and

introspection, layout of tranquility and introspection; world community and introspection.

0020109 Tan Aandeunasnisiasunlas 3(3-0-6)
Earth, Environment and Change

Tan lassafranazmsdsuutasveslan Sofivhsssunid nseusinduagnisdnnig
N3NLINTEITUVIA Aawandenuazndany msvszendpdarsaumealunisdanisminenssssuninas
Aaundox

Earth, its structures and changes; natural disasters; conservation and management
of natural resources; environment and energy; application of geoinformatics in management of

natural resources and environment.

3) nguIvIINeIAEsazmalulag
0030102 INUASLNBNTHAILIAMATNT IR 3(3-0-6)
Agriculture for Quality of Life Development
PITANNY AR LasUsEleTIvaININGAT INAMININSEIUANNUADASBYBIFUALN YA
nMsUszgndlfinunsduniduaruinnssumanisineasiiie MsannAuAIWTIn
Definitions, importance and advantages of agriculture; safety standards for

agricultural products; application of organic agriculture and agricultural innovation in quality of life

improvement.

14



0030103 AtlaAERNS TUAINUSZI1TU 3(3-0-6)
Mathematics for Everyday Life

ANVINY ANUEAIATY 555UYR waglaiaiavedntinmans vanmaSeuIAdaeEns N3
WAUINITAANIIANAAIEAT NITIALVANARAENITRILNANANIIANAAIANS
msuitluaznsUssgndldnszuaumsAnmadiamansiftelduitymiluTiausediiu

Definitions, importance, nature and structures of mathematics; principles of
learning mathematics; development of mathematical thinking; mathematical reasoning and

argument; application of mathematical thinking to problem solving in everyday life.

0030104 waluladnunsaseassa 3(3-0-6)
Technology and Creativity

AUMLY ANAIAEVDINITATNETIA Msdenldivmaluladuaznszuiuniswmalulag
wingau Wethlgnisadassduinnssy
Definitions and importance of creativity, selection of appropriate technology and

technological procedure leading to innovation creation.

4) NFUIVIINYINTTIANTT
0060101 nsusznaunisadylna 3(3-0-6)
Modern Entrepreneurship

mmiﬁugmlﬁmﬁuqiﬁa dandeunsgiia msdansssieatelvsl nagndnisduiu

g3ne madudusznouns mﬁ@é?aqsﬁa uugsAa NsdAnYINsUsENRUSTRaNUsTaumNdSa
Introduction to business, business environment, modern business management,
business strategies, entrepreneurship, business establishment, business plans, and case studies of

successful businesses.

0060102 DIANTUNIAIINGY 3(3-0-6)
Happy Workplace

AUNLIBLAZUIZLANVOIDIANT NITIAANINLIAAONDIANT TAIUFTINVDIDIANTULAI L
naNNAAY m'mmmaLLam’nmﬁ’lﬁ'ﬁgmaﬂaﬂﬁmLme’mafu miﬁ’muaEJ"Nﬁm’]mmLLazﬁei’Juﬁ’Jﬂumi
431989ANTLMIAINEY

Definitions and types of organization, organizational environment, cross cultural
diversity in organization, definitions and importance of happy workplace, happy work life, and

participation in creating a happy workplace.

15



2)  RUINIVURANITAY 102 wuenn

2.1) AvINAg 41 wiqena
2.1.1) ngUIIINAFUIAY 24 wqgin
1001101 USvguazinndeyynng 3(2-2-5)

Philosophy and Contemplation for Teachers
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Life philosophy and contemplation for teachers, morality, and ethics, being of high
profession, contribution of teacher’s works, model for teachers of the world (original teacher model),
teachers and recommendation of the sufficiency economy philosophy in the life of teachers to develop
student’s life, duties and responsibilities of teachers according to the laws of professional organizations
and according to culture, tradition, basic philosophy and educational philosophy as a base of ideas and
directions for the development of teachers and teachers’ works. Analyze and apply various
philosophies, sufficiency economy philosophy, and the King's sciences, the principles of working of King
Rama IX in the development of educational institutions and organizing courses and teaching and
learning. Teachers as those who learn to develop themselves as an example of a good person who is
happy and benevolent to be equally friendly to the disciples, the way of original teachers as a teacher
who developed continuously change according to world and social context and have a high
professional level development of creativity with creative thinking processes and professional leaming

communities (PLO).

1001102 NSWAUINANEAS
3(2-2-5)
Curriculum Development
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Principles and importance of the curriculum. Composition, types of curriculum,
and curriculum development designs. Processes analysis, curriculum development and
management of related factors, curriculum evaluation. Basic education and school curriculum
based on practice in real context and innovative. Evaluate and report on the development of
the curriculum systematically using the research and development process. Problems, trends

and innovations in curriculum development

1001103 Awiensieasdmiung
3(2-2-5)
Communicative Language for Teachers
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Study speech structure for teachers, techniques used in Thai and English language
according to the standard tests. Practice listening, speaking, reading, and writing skills, and body
language used in communication and learning management. Apply information technology to
facilitate in learning management, to study and search for new knowledge. Practice using lanauge
for communicating Thai and international culture to be peaceful co-existences. Design learning

management using language knowledge to develop students relevant to the school context.

1001105 InInedmiung
3(2-2-5)

Psychology for Teachers
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Principles, concepts, developmental psychology theories, educational
psychology, practicing analyzing, solving problem, applying knowledge in psychology to manage

authentic learning circumstance in order to develop learners through proper age, special needs

education, guideline and advice for parents related learners’ development, case study, reflection
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for creating assistant system, enhancing learners performance through teachers spirit, reporting
and developing learners quality systematically, feedback to parents to foster cooperation for

developing learners to be knowledgeable toward changes

1001107 NINTIANITITIUS
3(2-2-5)
Learning Management Science
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Principles and theories of learning and teaching Science Learning management for
learners is important. Taking into account the individual differences and the needs of special
children Integration of various teaching and learning styles, digital technology media Learning
resources and innovation for teaching and learning Design and planning Learning management
for learning in the 21st century Practice in learning management in real situations. Evaluate and
report the results of learning management as specified by using the research and development
(R&D) process, spirit, and continuous teaching process development skills. And in line with global
changes
1001108 waluladansaumaAnaznisiosaionsinu

Information and Communication Technology for Education 3@25)
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Concepts, principles, theories, and learning management design appropriate with
nature of major to enhance learners’ cognition and create creators properly. Analyze principles,
concepts and theories which related to information technology and communication for
enhancing students in school, special needs learners and individual difference learners. Utilize
and apply law and ethics of information technology and communication for learning

management properly and effectively. Intellectual property infringement prohibited. Reflection
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of principles and concepts for being self-development, knowledgeable and changeable teachers

under the world changes.

1001109 n1sUsEiiunsiReusiasnIsUsEAUAMAINNTANYN 3(2-2-5)

Learning Assessment and Educational Quality Assurance
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Principles concepts and theories of measurement and evaluation of learning
outcomes. Learning assessments, systems for quality management of educational institutions and
educational quality assurance. Virtues, morals and code of ethics of measurer and evaluator.
Authentic assessment, performance assessment, portfolio assessment, formative and summative
evaluation based on contexts and individual differentiation and learners with special needs.
Practicing measurement and evaluation of learners according to curriculum. Educational quality
assessment activities and learning management. Designing of various kinds of tests. Construction
and quality assessment of instruments. Performance testing, marking and grading. Applying
learning assessments to improve learners’ performance as well as the instruction. Guiding of

school self assessment report for internal and external quality assurance.

1001110 NFIBUANAILILTANTTUNSISBUS 3(2-2-5)
Research and Development in Innovation and Learning
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Principles, concepts, practices in research, research methodology, and educational
research, applying research process in problem solving and learning development, designing

classroom research, applying the digital technology into research for solving and developing the
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learners, practicing and producing the research for developing learning and teaching in school

contexts, presenting and evaluating the research

2.1.2) ngudvnInagiden (Feniseulidasndn) 3 wiqein
1001104 NsWAUIINYEN1WIBINgwEmTuAg 2225
English Language Skills Development for Teachers
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Develop English for academic skills including of English structure, vocabulary,
listening, speaking, reading, and writing skills. Practice English for academic presentational skills
and communicative English for teachers in learning management. Analyse English language used
in English standard test, and using English for communication with accuracy, fluency, and
appropriateness related to English speaking country culture.
1001106 NMSLEIUAT19TNENTITUY
3(2-2-5)
Enhancement of Public Mind
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The importance of public mind, basic virtues of people with public consciousness,
characteristics of those who have public mind, mental characteristics and skills in public mental
practice. Analyze and practice on project works, public mind or volunteering to work with public-

related agencies to bring experience in public mind to apply as a way of or guidelines for

conducting themselves for the benefit of society.

1001112 nsdamsiSeuidmiudiseuitaudenisie (225
3(2-2-5
Learning Management for Learners with Special Needs
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Principles of educational management theory for students with special needs by

focusing on the analysis of the nature and characteristics of students with special needs. Learning

20



management Media selection Measurement and evaluation that is consistent with individual
learners Practice in learning management for students with special needs. By applying relevant

theoretical principles to develop learners to their full potential.

1001113 N15ANITVULIIURALANINLINA DN
3(2-2-5)
Classroom and Learning Environment Management
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Concepts, principles, and techniques of classroom management; role of teachers
in behavior modification; discipline development in classroom; setting of atmosphere and
learning environment emphasis on analyzing and applying the theory to practice project activities;
behavior development in the classroom to help and manage students' problems according to
the specifics problem to develop learners.
1001114 dowmaluladiiensdannsiBoul

3(2-2-5)

Technological Media for Learning Management
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Concepts, principles and media design based on individual differences, analyze

and practice media technology design for learning management, select and utilize media

technology appropriate learning and media literacy.

1001115 nsAnevesUszmalus e 3(2-2-5)
Education in ASEAN Countries
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The study of concepts of educational management in ASEAN countries using the
inquiry process and analyzing to be applied as a guideline for the development of learning

management curriculum by comparing the context and factors that influence educational

management in terms of history, economy, society, politics and government; Analyzing the
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educational standards of various countries in ASEAN, including trends, changes, and impacts on

education management caused by ASEAN community.

1001116 NINAILIANINANAS19ETIA 3(2-2-5)

Creative Thinking Development
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Concept, theory related to creative thinking, creative thinking learning
management and measurement through the process of study, research, and analysis factors
influencing creative thinking and learning management techniques. Practice doing creative
thinking projects for developing Thai youth. Apply theories to develop creative thinking youths
to keep up with the changes.
1001117 nsusziliulasenig

3(2-2-5)

Project Evaluation
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Concept, principles, project evaluation model, project evaluation process through
the study, research, and analysis to practice in evaluating projects or school activities. Evaluation
plan, data collection, statistical analysis, and writing project evaluation reports and project
presentation to consider the usefulness and value of the project or other school projects to
improve students’ achievement or students’ characteristics.

o

1001118 gririugnifauasiunsunivuauiivosiu 3(2-2-5)

Y

Basic Unit Leader Training Course (B.T.C)
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Principles, objectives, main concept of scouts, history, structure of Thai scout and
world scouts, focusing on practicing through regulation, rules, disciplines, applying leaders role,
rope knot, map, first aids, marching, scout campfire, and scout system management to apply in

work life

2.1.3) nguAvianisaeuluaaiudnen 14 wiqedn
1001119  msEnUURIvITNTENINaTEU 2(90)
Professional Practicum
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Professional practicum for developing professional teachers, behave as a good
model with morality and conduct according to professional ethics, working as a teacher assistant
with mentor and homeroom teacher in school, understand community context, coordinate with
parents to collect the data used to provide learner care, assistance, and development to the
preferred characteristics by Case Study, strive to solve students’ problems to have the desirable
characteristics with the process of the correct research methodology, practice teaching in schools,
design a class atmosphere that encourages students to learn and be happy, organize learning
activities that encourage students to create advanced thinking processes by applying digital
technology or modern educational innovations, clearly reflecting the changes that have occurred
to students themselves from participating in activities that promote professional progress,
reflecting the results from learning in schools to evaluate after action review (AAR) on an
individual basis, and exchange knowledge in the form of professional learning community (PLC)

to develop oneself to keep up with changes
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1002101 msufuRnisaeuludarudnenluaivndvianizenu 1 6(270)
School Internship 1
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School internships in qualified schools by Ministry of Education and Teacher
Council, work in teacher duties, behave as a good model with morality and conduct according
to professional ethics, make learners be happy and have advanced thinking process and leading
them to be innovators by designing modern educational innovations integrated in community
context with learning activities in and out of the classroom, create a network of cooperation with
parents and communities to develop, promote professional progress and solve students’
problems with desirable characteristics with the correct research process according to the
research methodology, clearly reflecting the changes that have occurred to themselves from
participating in projects related to promoting conservation of culture and local wisdom, reflecting
the results from learning in schools to evaluate after action review (AAR) on an individual basis,
and exchange knowledge in the form of professional learning community (PLC) to develop

oneself to keep up with changes

1002102  msufuAnisaeuluaaudnenluarviivianizeu 2 6(270)

School Internship 2
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School internships in qualified schools by Ministry of Education and Teacher Council
(continuing), work in teacher duties, behave as a good model with morality and conduct according
to professional ethics, make learners be happy and have advanced thinking process and leading
them to be innovators by designing modern educational innovations integrated in community
context with learning activities in and out of the classroom, create a network of cooperation with
parents and communities to develop, promote professional progress and solve students’
problems with desirable characteristics with the correct research process according to the
research methodology (continuing), clearly reflecting the changes that have occurred to
themselves from participating in projects related to promoting conservation of culture and local
wisdom, reflecting the results from learning in schools to evaluate after action review (AAR) on
an individual basis, and exchange knowledge in the form of professional learning community

(PLC) to develop oneself to keep up with changes

2.2) ngudvnen  luidesndn 62  wigfn
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1111001 WMeAEATNEANEINTUAS 3(2-2-5)

(Physical Science for Teacher)
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Properties of particles, structure and van de waals interaction, the
relationship between properties of particles and structure and van de waals interaction,
changes in states of matter, the resulting solution and reaction, motion in dimension 1 and 2,
force and Newton’s laws, electricity, electromagnetic force, nuclear force, mechanic energy,
light, sound, heat, atmosphere, earth exchange, astronomy and space, integration activities

management and writing the science learning plan.

1112101 AAANEASEUSUAINYAENS 3(2-2-5)
Mathematics for Science Teachers
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Basic statistic, number systems, relations and functions, matrix, geometry and
conic sections, sequences and series, limit and continuous function, derivatives of single

variable functions and applications, solving derivative equation.
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1112102 IgAaasdanwdmsung 3(2-2-5)
(Life Science for Teachers)
LWARLATNITINYINAENINYDIVDUYAF NITFUATIENAILUAY TEUUALEES N3

[

duiuguesfivuazdnd T8UUTINIY NEANTTUKAENISIOUANDY WAlUladdInIn N1sUTuUTaug
#1991 TUALATLEANAR N1TA1LNBARNYULNNHUTNTTY AUNAINNAENNTININ UL
Aandenuaningnssssuui MsdafanssuysannkadsuunusInnsousineemans
Cell and homeostasis of cell, photosynthesis, vascular system, reproduction
in plants and animals, body system, behavior and response, biological technology of plant
and animal breeding, nutrient and addictive substance, genetic inheritance, biodiversity,

ecosystem, environment and natural resources, integration activities management and writing

the science learning plan.

1114204 ASVLATENNUIINYIAIEASANE 3(2-2-5)
Science Education Research and Seminar

a wa

ANUNEINUNTIANSSEuIne manslagldenuideujoinislututey e

a wa

NATEMAIeImansanwnslulseivekagaaussine n1slsulasesideujianislutuseulag

A v

Anw TiaseitanesSeuineremansluriesiu nsrvaeuienals Anwsuideuisidoiiewmun
thanudtlymluiesSeuingrmans (PDCA) sonuuueiesile mannwmeadosiio Tasldadffiugu
Tun19ATIZINANITIVY L TBUIIEUDE19TTEIT8U NISHBLNIIIUITY AU YOUTIBUAL
JUMUUYBINSANIUIMNGIRINTS Anwn AuadianuIauinemans uagineratansanuiludagiu
wilunavarsUssmatiisadesiunnuiamimensinnduinermansuazineluladadiolng
vnemaniinulufundngns medanadeud myindssduee Fo waluled wasuinnssu
nsiSeR3 AnTengnisesnwuun1sdanisiseuiinemans lnenisruaimuauaula dhundey
UNANIININIATNTIATIEA duasen LLazLLaﬂL‘USEJ‘HL%SU?ﬁ]SJﬁWJWUﬂ’ﬁ@ﬁUiWEJIU%UL%EJH
Knowledge about science learning management by using classroom action
research, concept of science education research both domestic and foreign, writing classroom
action research proposal by studying and analyzing problem in science classroom (PDCA),
designing research instruments, assessing of research tools using basic statistic to analyze
research result, writing report systematically, publishing research, meaning, scopes, and types
of academic seminar, inquiring the trends and knowledge of modern science and technology,
and science education in Thailand and international involving curriculum, instruction,
evaluation, learning media and technology, and innovation, Analyze those knowledge into
designing science activities, study the topics depended on the individual interesting for writing
the academic articles which shows analyzed and synthesized thinking and share through the

discussion in the classroom.
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1114108 IR wazndsu 3(2-2-5)

Electricity and Energy

Usalil nguespaeuy auulnilh dndludin augliiy nssualai ngues
Tovin aunuudwmdnduidesnainnszualniy Tinszuaady viaveandsanu uyudiunsld
WEU NI euwavleada ndruinades ndunaenfind ndeui ndsuay
wasumufeuldfian wdauainedu ndsuanituinas ndsnunatinnuazivadiTomas
anmnsadlulagiuiazaulAnuaunaIndsnu nansenuInNIsiingsay wnlduuasuleuiely
MTUTENdANSIU

Electric charge, Coulomb’s law, electric field, electric potential, capacitance,
electric current, Ohm’s law, magnetic fields due to currents, alternating current circuits, forms
of Energy, the uses of energy for human activities, energy from fossil fuels, nuclear energy,
solar energy, hydropower, wind energy, geothermal energy, wave energy, tidal energy,
biomass energy and fuel cell, the current and future situations of energy sources, the impact

of energy usage, trends and policy in energy saving.

1114107 A19IANENSKATRINARINTUATINEAENS 3(2-2-5)

Astronomy and Space for Science Teachers

mMstuiadning sssumuaauiRveaasussznsiosiluganuitnlednuas

UUsEN5veeinguuviawin ssuuiiiamewsmans ninawiasil svuugsey virmgunIninins
fans AnwidnuuzuasUsngmsainig q vesinglusiesihEuiou Sgluiesihileglndlaniianlus
iilnafigaueaonan eruenatuauiimsesmansluiagiu nadounsunisians
SauiuazmﬁaaﬂLLUUmsaaumamiwmam%m3mmﬁ

The origin of universe, nature and property of light bring about to understanding
quality of astronomical object, astronomy coordinate system, celestial sphere, solar system,
astronomical Instruments, study quality and phenomenal of astronomical object from the

nearest object to the furthest object of the earth, space craft and astronomical progress in

the present, writing the learning management plan and astronomy and apace teaching design.

4011305 Wand 1 3(3-0-6)
Physics 1
133n nwes LsswarnsAdeuiivesing nnsindeuiivesiiafiu su Ada
nE nYn1TyINHemAN Ll MIedouiiLuuadu Aduna dsauaynsldbu audh

YDIAAT UTINYMINNNANUTEU NTAUNANUTOULALQUUNAREAS
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Measurement, Vectors, Force and motions, Newton's laws of motion, Work,
Power, Energy, Conservation of energy and Momentum, Wave motion, Mechanical waves,
Sound and hearing, Properties of matter, Thermal phenomena, Heat transfer and

thermodynamics.

4011306 Wand 2 3(3-0-6)

Physics 2

JyrUsAunau : 4011305 Wand 1

Usgalnih nguespaeuy auwlnih ngueand Andlui auglih nssualviin
nguasloiu nguataosveni ussvesaeisud aunuindnduidennannszualiin usaadoulrin
witleath answilndn Iinssuaadu msundentavesauuliih aduudwdnlni uaadasvndn
WAZLTINENIN Nufduisn iy lassasiesnen awnasusspey Audunnm$sd daerdes
waznseausivesiAded

Electric charge, Coulomb’s law, electric field, Gauss’ law, electric potential,
capacitance, electric current, Ohm’s law, Kirchhoff’s rules, Lorentz force, magnetic fields due
to currents, induced EMF, magnetism of matter, alternating current circuits, electromagnetic
oscillations, electromagnetic waves, geometric and physical optics, relativity, atomic structure,

atomic spectrum, radioactivity, nuclear and decay of nuclear.

4011601 UfuAnsHand 1 1(0-3-1)
Physics Laboratory 1
UftRmafeuileniviland 1 lsitfesndn 10 VRS

Experiments related to the contents in Physics 1 at least 10 experiments.

4011602 UfuAnsHEnd 2 1(0-3-1)
Physics Laboratory 2
AydeAunau : 4011601 UURn1sENd 1
VTR sAeatuidoniniiand 2 litfesndr 10 Ut

Experiments related to the contents in Physics 2 at least 10 experiments.

4021105 wdl 1 3(3-0-6)
Chemistry 1
IAsaaseesne USuiuansdunus Wussiall andfivaesausnswuniin uay
MUY uhd vouraILATaNSaTaNY YBud
Atomic structure, stoichiometry, chemical bonds, properties of representative

and transition elements, gases, liquids, solutions and solids.
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4021106 UUanisiadl 1 1(0-3-1)

Chemistry Laboratory 1

vanUfURarauUasasfeluiesufiinng arsedl UfiRnsideafumadanisld
gunsnfuazindesiofiugumand niswieuasazans nislmnsn nquesuia

Safety in chemistry laboratory, chemicals, experiment that related to using
basic chemical equipment, preparation of solutions, titrations, gas laws and experiments

related to the contents in chemistry 1.

4022102 Al 2 3(3-0-6)
Chemistry 2
JyrUsdunau : 4021105 wadl 1
weslulaundind vaumans aunainil n3a wua il Leddunsd wediuedes
wnilAswnde
Thermodynamics Kinetics Chemical equilibrium Acid — Base Electrochemistry

Organic chemistry Nuclear chemistry Environmental chemistry.

4022103 Ujjuanisiadl 2 1(0-3-1)
Chemistry Laboratory 2

a v o 1

AdsAunau : 4021106 U{URN1sIAL 1

'
a wa =

UfuRnsnedumesiulauniind saumans GHIRIGH ﬁu@amaﬂaaau pH
wadlwitued eildursadedy
Laboratory experiments related to thermodynamics, kinetics, chemical
equilibrium, ionic equilibrium, acid — base, electrochemistry and elementary organic chemistry
4031101 ¥aInen 1 3(3-0-6)
Biology 1
wdnnaneiiner ansuszneunmaaiiludd®in wad deidevesdad®in ns
H1UNDARNBULNIRUTNTTU NITAUNUTUALNITATYAULN FTUUINITNRAIUNITTIUNUTEANTDS
&ail73n
Principle of biology, chemical compound of organisms, cells and tissues,
genetics inheritance, reproduction and development, evolution and classification of organisms.
4031102 PaIngn 2 3(3-0-6)
Biology 2
y1U9AUnaY : 4031101 ¥3Ine 1
Ufnsenaiiluad wouled nsduasisiimenas nsmelaseauigas n1svuduas

nsmetn aunangluwad N13YNUVRITTUUANN 9 NeAnTIHLaEMTUSURAETInduany

WIARON N1TIANITNTNYINTLATEILINA DY
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Chemical reaction in cells, enzyme, photosynthesis, cellular respiration,
transportation and transpiration, cellular equilibrium, systemic organization, behavior and

adaptation of organism in environment.

4031103 UUAn1s82Inen 1 1(0-3-1)

Biological Laboratory 1

UftRns3esaaniRvesasluleainm afn WUsiu niathaddn iy mslindes
Qanssa 1wad mawlaead ewde n1sAuiuguesdiedl@in nnadyiuln wagnisduunyszinn
Yosdaildin.

The laboratory related to the following aspects ; carbohydrate, lipid, protein,
nucleic acid, vitamin, use of microscope, cell, cell division, tissue, reproduction of organisms,

development and classification of organisms.

4031104 UfUAn382Inen 2 1(0-3-1)

Biological Laboratory 2

AyUeAunau : 4031103 UHUAN5YIMeN 1

UfURnsiTesnsuaniUdsuans wu nsuws sealuda toulesd msduasizvidng
was nsmgla msauds msaet MsveuessEuUR q WORNTIU NISUTUAT SEUUF N3
Fanminensuardandon

The laboratory related to the following aspects ; cell membrane exchanges,
diffusion, osmosis, enzyme, photosynthesis, cell respiration, transportation, transpiration,
organ systems, behavior and adaptation, ecology, management of natural resources and

environment

2.2.2) Fvneniden Litesni 20 wiqenn
1112001 MedangudmiuazImenAans 3(2-2-5)

English for Science Teachers

Wwvinwgnseumwsinguiazlassaiuawsanguiidndudenisiansous
Angreand Anwiddninwdinguiuguduineimand dwinwdsnguiidfynisnisdne
lassadmdngasuazununsdanissoudivenmansidunwidingy AnufiRnsdeuununsdnseu;
Wenmansidunwsingy wazvnassaeuivinerransiiuniwisng e

Develop English reading skills and structure related in Science learning
management. Study basic science vocabulary, related academic terms, curriculum structure, and

English language science lesson plans. Practice writing English language science lesson plan and

teaching science in English.
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1112103 sudnnsaiinddmiuaginenaians 3(2-2-5)

Electronics for Sciences Teachers

dyanadidnnsefind gunsaitugnilunsasiiifi ansfsiah ddumu dufudses le
Ton n9uTawes lod wanesdwnans 29asuounalmess 19as0eadalames WITHadLazEINTI N3
Anrzesiaseiglitin. mssenuuumnedineelosu 1wseewend n1seenuuUATNIINAS
Bouf wagmaBeuunumsianaFoudifeafudidnnsetind

Electronics signal, electronic equipment are integrated power supply; integrated
power amplifier; slater oscillator circuit; stop pulse and switching; circuit analysis electricity network;
the preliminary design of the power supply circuit off amps; designing learning activities and writing

lesson plans for electronics topics

1113101 nsEuiAen1sEuEIEIINeIAEans 2(1-2-3)
Scientific Inquiry Learning
533UYIRVRLINeEEn nszUIunsAuEIEITIne mansildludununagesune
UsIngnisainusssud nmaSeuiisunszuiunisiuiansneinermanifuaansdu vdnnisuay
EULLUU%@QﬂWS%@ﬁWi ﬂ’ﬁﬁ\'ﬂLLaﬁﬂﬁigﬁﬁﬂiﬂﬁﬂiﬂﬁﬁﬂﬁﬁﬁg mwmmaﬁuaaﬁﬂmﬂssmumsmﬁwsnmam% 9
AnufjURnsnsldvinyenssuiunsminereans nstdnssuiunsuidymiluinemans nagnsnisly
AIDINNTEAUNITAN @0IUNTITAITIRBS LLﬁ%ﬂiﬂjﬁﬂwﬁﬁ?ﬁLﬁ%ﬂﬂﬂiﬁ@ﬂﬁﬂﬂiﬁﬂ%ﬂ@ﬂLLﬁzﬂWi%@ﬁ’ﬁ‘WN
%‘VIEJ"IFYW?W]% 3331‘17?&ﬂmmmmmﬁﬂﬁﬁ@iaﬂssLﬁumfmmmam%uazé’aﬂu
Nature of science, scientific inquiry process for discovering and describing natural
phenomena, comparing between scientific inquiry process and other disciplines, principle and
modal of communication, thinking and scientific communication, definition of science process skills,
practicing of using science process skills, using solving problem process in science, strategy of using
question stimulating thinking, simulation and case study to promote higher-order thinking progress

and science communication, opinion to science and social issue

1112201  agifufnu 2(1-2-3)

STEM Education

ANUTLNYVBIEL AN AN amﬁmﬁumﬁﬁauﬁwmmam% EULLUUﬂWSUvimﬁmﬂmﬁzLﬁm
AN N153ANIBBUIAINRUINELANAN Y Madeusnukazdafanssuasfudnuiiioadauinngsy
wasaunTnerluanissed 21 mﬁmmzﬂamﬁumaﬁﬁ]ﬂﬁiumsﬁaui@]mLLu’JazLﬁuﬁﬂm

Definition of STEM education, STEM with science learning, integrated model of
STEM education, learning management according to STEM education, organizing STEM activities for
creating innovation and developing 21" skills, measuring and evaluating learning activities according

to STEM education.
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1113201  %ENGASHALNITIANTTEEUFINEIAENS 2(1-2-3)
Curriculum and Principle of Learning Management in Science
fimumsvesnAnuazvgujiieafundngasuaznisianisiGouiineeansiaenndos
AUSTIUNYIAINGIANAAT AT LT UNULATIASINENATEVRINANGATINGIMANIAIUNTBUNENGNS
nsfnduiiugiuszurdnaruued Anvwudldundngasingimans nsinaegindngns
Ingrmanignisianisiouiinermans msAnvimguiadelvsiifeifunisianistoud waznnsde
ussemAlunnSoudinermans sy inyssdiueg

Study the development of concepts and theories of curriculum and science
instruction based on the nature of science, analyze and compare the structure of science standard
of the Basic Education Core Curriculum and the international curriculum, analyze the science
standards into science instruction, study the new trends of learning theories and the organize of

science learning atmosphere, and evaluation.

1114101  TAs99UINGIANENS 2(0-6-3)
Science Project
ANNLNY kazUTEnnYedlATIuIneImans nanniskaziulAnlun1siariilaseeu
Ingimans madeulaseis m3Rnwduai nseenuuy msifvdeya Iirs1ed wazaguna edaii
s1e91ulasaAne1mand nsuandasenu msdssdiulassnuinenmans wasunuimmifinisidud
Uinwlassnuineemanslulsasou
Meaning and types of science projects, principle and concept of creating science
projects, writing the science project proposal, inquiring, designing, data collecting, analyzing, and
concluding for science project report, setting the science project display, evaluating science project,

and the role of science project advisors in schools.

1114103 nslmaluladassumanasianiifoeduaiunsBeuiinendans  2(1-2-3)
Information Communication Technology and Multimedia Usage
for Enhancing Learning Science

IS L% =

AUz IuLazuIAnITuNIsAnyIABIfUde wialulaBarsaumauazdaniife
Uszgndldmquinisifoudvuiugiunislimaluladarsaumeanardedodiiide 1uniosdiodous
Ingimans thaassTy 338555 Isatumeluladansaumaludinuszdiiu wildlunisfne Auat
onuUULNUMsIANsGeusTiysannamaluladansaumelunisianisisoudineimans

Basic knowledge and innovation on media, information technology and
multimedia, apply the learning theories focusing on using information technology and multimedia

as the learning tools, apply the ICT ethics in daily life for studying, searching, designing the lesson

plans integrating ICT for science learning.
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1114105  n1swandenisizeuidmiunisaeuineiaans 2(1-2-3)

Learning Materials Production for Science Teaching

Anneindngnyinenmand {iFsunasuiuniliinates ndnnsesnuuuuazndndonis
Boufivnzauiumsiseudvesiifou mslfmaluladasaumadilunisndnde maSeus msvsadu
UszavsnmdensiSeus ninnslidensiious InufvResnuuu nan 1hluld Ussgndld Ussiliuuas
UsuUssdensitous

Analyzing science curriculum, learner and related context, design principles and
media producing appropriated learning materials for learner’s learning, using information
technology in media production, assessing efficiency of learning media, principle of using learning

media, practicing design, production, applying, assessment and adjusting learning media.

1114106  HewaluladansaumatasmsaeansitenisiFoudinermans 2(1-2-3)
Media, Information and Communication Technology to
Enhance Science Learning

a

ANUIIUgNLazudnnssunsAnwIfeIiude walulagarsaumalazdaniiie
Uszandldngufnisseudvuiiugunisidmaluladarsauneavazdedaniife (luniesdiaisoud
a s o a N (Y = aa o w = 1% 14
Wemans UAueTIH 3385553 Nerfumaluladansaunaludinused1iu inldlunisfinen Auain
PONLUUKNUNITIANTSISEUIYTINNsmAlulagansaumelunisiansiseuiinermans

Basic knowledge and innovation on media, information technology and multimedia,
apply the learning theories focusing on using information technology and multimedia as the

learning tools, apply the ICT ethics in daily life for studying, searching, designing the lesson plans

integrating ICT for science learning.

1113204  anudluilloninuIndsn1sannisiseuimenaansseaunising 3(2-2-5)
YUNUFIY

Pedagogical Content Knowledge in Science at the

Fundamental Education Level

FBuazwmaianisinnisiFeuinermans deuazinalulad nsiauazUszidunanis
Boufinermanisefunisinunduiiugiu nsinivdngasuasndnnisinnisdeudinemanssed
nsAnmduiiugu madenlduarysaunniamaiainisinnisious dounzmalulad F8nsiauay
UsziliumsSeudinermansiiteoonuuuusunisinnisBeuiuasaassddusunmsinnsSeusinermans
syiumsfinutuiiugiu Lﬁaﬁwmmmiuazﬁﬂmmsﬁm%’juqq

Methods and techniques for science instruction, design the media and

technology, science learning assessment and evaluation at fundamental education level, analyze

the curriculum into implementation for science learning at fundamental education level, apply

and integrate teaching technique, media and technology, science learning assessment and
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evaluation method for designing learning management plan and microteaching focusing on

science concepts and higher order thinking.

1112301  3ngIN13ATUIN 3(2-2-5)
Computing Science
Anwuariindinweiieaiunslimauaidwmssnglumsuitym madousiadiasiuas
Fsu n1siBeusenuuusasdoulusunsuetisiediinsldnuiugs deuly wavmsiusn Weufdaym
NNANAAIAATUIDINLIAENT ANBIUENNITVOIRUIAALTIAIUIM NITusndIulTznouaznstoaleymn
MIMIULUY MIAnEausssy fegnauazUsslevivosuuandamuinniientdgmludinuszdiiu

Uszendlduunandemualuniseaniuudunaudsdmsunndaymi n1suit ymmensuiiames n13sey

14 A

aualtn Joyasen wazdoulvvaslymi n15eonkuUTUABEITNITNIY N1TTATesasAuNIToya

e

Y 1

Freg1en1sesnkuutuneudsifieuitymidionsufinmes nsAnvifiegrdlassumanalulad
ansauma m3fvuatyn @nwy sy Afuau agune wagieuns lunsiaunlassnuiiing
ysanmsswivinduazidenleaiuiineds Ussgndldmnudmuineinsdnnauiiensianisizous
RERGRG

Study and practice skills in using logical reasoning to solve problems, writing the
casual code and work flow chart, designing writing and writing simple programs with variable usage,
conditions and loops for solving math or science problems, study the principles of computational
concepts, separating component and dividing problem, finding patterns, abstract thinking,
examples and benefits of computational concepts for solving problems in every day life, applying
computational concepts in designing steps for solving problems, solving problem with computers,
Identifying input and output data and problem conditions, reproduce steps design, Sorting and
searching for information, Example of design steps for solving problems with computers, study of
examples of information technology projects, Problem determination, study, planning, operation,
summary, and disseminating projects that integrated with other subjects and connect with real

life, applying using knowledge in computational science for science learning management.

4013514 wasauNugy 3(2-2-5)

Fundamental Energy

riinvosndse ayudfunslindiny ndsnuanidomdoeata wisnuinedes
W ULEsefing waanuth wdsnuey ndruaufeuldian ndsuanady nduuantihtutag
WEIULIATIN LA ITARLT O LNEY anmnsadlulagiuuazauIAnro L naIng 191U HansenuanNnsly
Was91u wualdunazuleuiglunisusendand ey

Forms of Energy, the uses of energy for human activities, energy from fossil fuels,
nuclear energy, solar energy, hydropower, wind energy, geothermal energy, wave energy, tidal

energy, biomass energy and fuel cell, the current and future situations of energy sources, the

impact of energy usage, trends and policy in energy saving
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4021115 GHOIWELREM 3(2-2-5)
(Chemistry for the Health Sciences)
auimaeiifostu anumue uazdiowsneg finasmsu eania nainnisan
oondiau uazmsliusslond muvilelasiau nan wa uasndefisddn asvsusazeenlufusseivay

PN Y] I3 s a I al I3 a a 5 Y
NEALY LDANDIDA LBFALNDI LL@aﬂlgﬂLLagﬂICﬂu @Qﬂﬂi%ﬂ@UﬂqﬁLﬂmsﬂaﬂiﬂimu ﬂqiiUlgLﬂiﬂ/]LLﬁglﬂJllu

a

sueda Yssanmadsuuadlusenie Sagdevuluommsuavansiedduiiiendeduiindsediiy
warUftRnsiiaenadestuiioninisussene
Elementary chemistry concept meanings and definitions, Air, Oxygenation
deoxygenation and the utilization, Hydrogen acid — base and salt, carbon and significant oxides of
carbon, Alcohol, Ester, Aldehyde and ketone, chemical composition of protein carbohydrate and
lipid, type of biotransformation, food additives and other chemicals concerning daily life and
laboratory experiments related to the lectures.
4021121  widnAdAATITN 3(2-3-4)
Principles of Analytical Chemistry
VANNTIAT BT MIAuUSamsduiusLasn1Tiinseitaya
F9add nguiuasnisuszgndnisiinssidainatuiiuguresm e ilaeyTuiasua st
winnsieseilaeUsunsaziiuietunisinmsense — wa nslmmsawuuansgneu nsmmsawuul
nend nmslmmsauuuasszneudadourisluansazaretuagylliy nseseilaenisdeimdneg
ﬂmﬁgﬂmsmﬂmﬂauuaamiizLwaﬂﬁﬁﬁﬂﬂiﬁﬁﬂaﬁummzamamﬂéjmﬁummﬁmEJ
Principles of quantitative analysis, stoichiometry and statistical analysis, basic
theory and applications of volumetric and gravimetric analyses, volumetric analyses with emphasis
on acid-base, precipitation, redox and complexion titrations in aqueous and non-aqueous solutions,
gravimetric analysis involves precipitation and evaporation, harmonization of experiment with the

lecture.

4022501 Fuadinugnu 3(2-2-5)

Fundamentals of Biochemistry

auUR wrhTnazesduszneuvenwas nin wa Sres aslulawnse TUsAu wwulss Afa
n3nfaAddn Anniiu sesluu nsdesuaznisgaduesng wunuedduvesdaluiana UitAnsiAeaty
asazaetilines n1svedeUnINENIMLaENIBANveITILUANS

Properties, functions and components of cell, acid, base, buffers, carbohydrates,
proteins, enzymes, lipids, nucleic acids, vitamins, hormones, digestion and absorption, metabolism

of biomolecules, experiments related to buffer solution, physical and chemical properties of

biomolecules.
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4031301 dn2nen 3(2-3-4)
Zoology
Fne1vedad lwaa LﬁaL?ja N33 UNUTLLAN msﬁﬂmﬁmﬁmgmﬁwm n18307A
d339nen nsAuniug n1swsaiule GnMvewednd Tuin1s M35V wazinueE1vEdn
Animal biology, cell, tissue, classification, anatomy, morphology, reproductive
system, animal development, animal ecology, evolution, animal specimen collection and

preservation

4032401 WugAans 3(2-2-5)
Genetics

LY 1

sAuneu : 4031101 FIen 1

nadnsAnlugnray amnuezdulayasveaeuneadi Bunaglasiulsy n1sdiass
yedasiugnIsy Buloulouazinoudiudu e nmsdmuane fafiladada nismuauvesduid
USuaiuazAnnIn AuLUsUTINYRRNKaN N1snateseaudulazseaulasiuloy Augiemnssuuay
dsdiTindauasiugnssy Wusmaniuszwins mseveniiugnssuuenduiedea

The outcome of hybrid, probability and statistics test, gene and chromosome,
linkage gene and recombination, multiple allele, the control of gene quantity and gene quality,
the variation of hybrid, gene mutation and chromosome mutation, genetic engineering and

genetically modified organisms (GMOs), the population of genetics, the genetic inheritance of the

outside nucleus

4033101 J1aAInen 3(2-3-4)
Ecology
mmﬁugmwﬁnﬁ%mm sruuile waey Jadedide d9dnsvesans Usswng
yuu nMsasundasnuil Msnszats mslinquinisinainedestulazudlutamaundes
Fundamental of ecology, ecosystem, energy, limiting factors, nutrient cycles,
population, community, ecological succession, population distribution, utility of ecological theory

to protect and resolution environment.

4052101 ssaianenaly 2(1-2-3)

General Geology

'
| A

AUy Usedh wazveulunvessTiiinegt JUTIe vu1a nsiadeulng laswaing
drudsenauniliuagnisiaiiveslan auaudAvesuiniailidnduasniand n1suennyus
NSUNINTEANY wazn1sldusEleviannes auaudRnaranvauzyasiuse 9 vuiilan J9dnsnisiin ns

wnsnIEane wavUselevivasiuudasulin gausyiivnassaline laeduay Welndesssuyia
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Definition, history, and geological boundaries, shape, size, motion, structure,
physical and chemical of earth, physical and chemical of mineral property, mineral type separation,
dispersion, and mineral utilization, property and quality of rock, rock cycle, rock dispersion, rock

utilization, geological history, natural fuel

4052301 anfeadnendesdu 2(1-2-3)

Introduction to Meteorology

ANYMUILTVDIUTIBINIALAN B9AUTENBULATANTRYDIUTTINNIA ANNALATNANTT
Waguulasvesaudliene miq@ﬁaﬁmmﬁaaﬁu n13NeINIaleINIeA MsAnwIAAINgTeInIAve s
Uszinalng

Definition of earth atmosphere, composition and property of atmosphere, cause
and effect of climate change, introduction to meteorology, weather forecast, studying Thailand’s

weather

4053101 nenaanfiieafiulan 3(3-0-6)

Earth Sciences

pruddyesssiineweTinuszsiu sdiuse iR TneiduAnwdudeafindussiae
galatu s3alinen lassaiuasdnvaegiuseina n13d153an19ssaline) ssalussenduazssaline)
09UsEWALNY A1ITNTVDUTILALLONAN NTINAN YIBIHT WA EEANVGREL warfiffiniaselassadiuay
Faunsresnasen assanulu 4 ieafuanses Yssiinshiliansauasamams dnwae
yamenndIndszneunaall anuduiusniesnuivinervesumayns seazneliinnandanis
wisugRadusng 9 savedlnewaslan

Importance of geology in daily lift, geological history, study geology since primitive
to modern time, geology, structure and topography, geological survey, applied geosciences and
geology of Thailand, our galaxy and universe, celestial sphere, sky, solar system and real dimension,
structure and evolution of stars and new knowledge of planets, history of birth sea and ocean,
physical and chemical component, relation of ocean’s biology effecting to economic output of

both Thailand and the world

4061101 Nugruineransaeuandon 3(2-2-5)
Environmental Science Foundation
sdnnsfugIUInemaniuarAsndon AuvaY Ussnnges
dawanden sruviinm sruvdawindon nine1nssssuvALazdunden ndenuly
FAnUszdnfu vaivisnndon LaguuamaniseynEminenssTsurAuaydandeuiionsiauogn

'
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37



Basic principle of science and environment, definition, type of environmental,
ecosystem, environmental system, natural resources and environment, energy in daily life,
environmental pollution, the guideline of resources preservation and environment for sustainable

development (with classroom and field trip)

4061105 Aawndaudnen 3(2-2-5)

Environmental Education

ANUVINY WA Tnguszasd ndnmisuagnszuIumsAandendnw Lileldlunis
witgmAandeuegadedu uasiaunianssunasimadalunsnduianssudundoufnvdmsu
nauihmnesis q eliAnmuiendila sinvg mnuaszvinuazlaneffindedandensuaziiilug
nsasdioufilunsliontu ussuitorasnndeusiely

Definition, concepts, objectives, principles, and process in environmental
education for solving the environmental problems in sustainable ways, developing and techniques
in implementing the activities in environmental education for the different targets to construct the

knowledge, skills, perception, and attitude toward environment, participating for protecting and

solving the problems in environment

4064904 dn1azlandaunasNanssny 3(2-2-5)

Global Warming and Its Impact

Uy a@ng wansznuiiistuananiizlantou léun mswasundasaningiionni
waranmgiussmaiinensswasnsdon Tiun Usngnisaiifeunsyan Sefitinissssusd madsu
YBITEUUTIALAZAIIUNAINARAIENTININ A1TLAYAT LL%ﬁI\‘i‘E’] Lﬂﬁ‘t};ﬂ:ﬁﬂ damal LLﬁ%?j‘UﬂWW@u’]‘ﬂﬁJ Lﬁué’u
LL‘N’J‘V]’N@@%QJJMWLLﬁ%Nﬁﬂi%%U’*ﬁﬂﬁﬂﬂ’Jﬂaﬂ%@u

Problems, causes, effects from global warming which included direct and indirect

impacts of climate and landscape changes and topography changes, green house effects, natural
disasters, the changes in ecology and biodiversity, agriculture, water sources, economy, society,
and health and sanitation, the guidelines for decreasing of problems and impacts of global

warming

4091401 UARAGHALAZITVIANIATIATIZA 1 3(3-0-6)
Calculus and Analytic Geometry 1
ISUINERIATIZFIFEE RS MnaLLarAsanTe Alinvesiledu Heidureies
auiuswazeayiusvasilsiduiain fandussfe n1sUssyndeuius wagduinda
Analytic geometry of line, circle, conic section, limits and continuity, derivatives

of functions of one variable and applications, higher derivatives, elementary integration
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