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English in Everyday Use
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Life Skills

Finulnowavdanulaniuanissud 21 3(3-0-6)
Thai and Global Society in 21 Century
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Active Citizenship
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Science and Technology in Everyday Use
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Learning and Problem Solving Skills in Mathematics

(@) nguvInafne 1 wiqwnn
AanssunianieLiietis 1(0-2-1)

Physical Activities for Life
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Lao Language and Culture

ANAL INUTTTUNLN 3(2-2-5)
Burmese Language and Culture
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Vietnamese Language and Culture

A ASIUUTITULVUT 3(2-2-5)

Cambodian Language and Culture
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AR TNUSTTULAY 3(2-2-5)
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Curriculum Development
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Learning Measurementand Evaluation
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Learning Innovation Research and Development
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Internship 1
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Internship 2

2.2) nguIvaLen Laitfaundn 60  wqEnn
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Basic Physics

4192104 wilfiugiu 3(2-2-5)
Basic Chemistry

4194109 AdnAaRT gL 3(3-0-6)
Basic Mathematics

4193101 mendmiuag 1 3(2-2-5)
Biology for Teacher 1

4193102 Fimendmsuag 2 3(2-2-5)
Biology for Teacher 2

4193103 nonuenansdmIuag 3(2-2-5)

Botany for Teacher
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4193304
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welulagTinndmsuag

Biotechnology for Teacher
Tneinguasiimenideuinydmiuag
Ecology and Conservational Biology for Teacher
wugenansuwasimalulagdfiduedmsuag
Genetics and DNA Technology for Teacher
dmdnendmiuag

Zoology for Teacher

NSEDUYIINGT

Teaching Biology
funumMaITInedmiung

Seminar in Biology for Teacher
1A5IMTIMTIINedmiuag

Research Project in Biology for Teacher

Ay enidan Tidaenin 20
ngu3veniaandun1TEauY Laifaand 5
mMsasdenisiFeunisaeudyine

Production of Biological Learning Media
NSNRUNTANEATUAZNTIANTSEUTTIINE
Curriculum  Development and Biological Learning
Management

AungnuAmanslsuseu

Botanical Garden in School

aRuAnw

STEAM Education

MBI mMITUATTIIING

English for Biology Teacher

nguIYLBNEBNAIUTIINEN Laitfaendn 15
assineuardualitugiuresdin

Physiological and Biochemical Basis of Life
FIngvedgaawazliang

Cell and Molecular Biology
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3(2-2-5)

3(2-2-5)

3(2-2-5)

1(1-2-1)

3(1-4-4)

Nu2enn

Mu2enn

2(1-2-3)

3(2-2-5)

3(1-4-0)

3(1-4-4)
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Economic Botany
Yrinervesiivayulng

Biology of Medicinal Plant
mAlAMsEAsLie o
Techniques for Plant Tissue Cultures
nsdsRuarsIUTINEETIaluve iy
Survey and Collection of Local Organisms
Inemanidinmluiiasiu

Local Life Science
Fannnisvedaltin

Bioevolution

ngimendmiunag

Entomology for Teacher
UNASARDUINEN

Planktonology

Twslngh

Protozoa

Usdninen

Parasitology

STUUINY AL AIUNAINRANYNTININ
Systematics and Biodiversity
YNNI TAUNUGHALNITLATEY
Reproduction and Development Biology
SINedEmIuAg

Mycology for Teacher
AUNITRRamMNTINAMIUAS

Industrial Microbial for Teacher
@I IITAMTUAS

Food Microbiology for Teacher

T MANg I TNEAsLAzAIAdeY
Agricultural and Environmental Microbiology
Prannd1nTuIe

Biostatistics for Research
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4193323 llasinadadmsungtvine 3(1-4-4)
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4193324 WMATANISTIINYIMAENNTIANINTTUNIINYIAERS 3(1-4-4)

Biological Techniques and Scientific Activities

4193104 TAnefiug 3(2-2-5)
Basic Biology
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4193103 | wgnuenansdmsuag 3(2-2-5)
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VNTINAT 1190204 | finwgnsdeasuas musssndmivag 2(2-0-4)
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419XXXX | A wenidenmuiiinen (1) 3
NGRS | XXXXXXX | Ay ndenas (2) 3
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3.1.5  A195U1851873
(1) nuandvdnedialy
9111101  awilneiienisiesns 3(2-2-5)
Thai for Communication
arudidosiuAetunmsdeans nsfindfnwenssuasuardinsognsaineassd
Msysanmsinugansdsans wazsuasiieldludinuszdriu nisiinng msiwiviuans ans
T¥nwuitensdoansludsnaiiogiy
An introductory of language for communication; practicing language skills
for creative receiving and sending message; integrating language skills for
communication in everyday use; message interpretation and literacy; language usage

for communication in current society

9111102 mmé’anqmﬁamsﬁami 3(2-2-5)
English for Communication
Tassatshensalmwsanguiiusinglusnudounwdngusuuuusiie q Tu

FAnUszdriu msilnlilassadrsheonsainndaingulunsyn ils srunazideuiionisdeans

TuBinusesriu Helummniseifduein Jagtusazeunnn
English structures in various forms of English writing in everyday use;

practice using English structures for communication in listening, speaking, reading, and

writing skills in everyday use in the past, present, and future situations

9111103  AMwdenguluIInuseariu 3(2-2-5)

English in Everyday Use

Tinwrnsdoansnwdainguludinusedntu nslémdniluginusesiu nnsile
n1sua N1981u Ma@eu luaniunisaldie 9 nisvinmewaznsuefnainssedniu ¢u
oRlsn MTAuMienisanarlseusy MsTeduf NsdseTIHaASesY MsUBnLaN Tu
dou ¥ msaiaseu nstauslufivhan

Communication skills in everyday use; everyday vocabularies usage;
listening, speaking, reading, and writing in various situations; greeting and routine

conversations; hobby; travelling and hotels; shopping; food and beverage ordering;

time and date telling; job applications; presentation in working places

9112101 ﬂTl?HLLﬁZ’?GNUﬁSi&Ia']’J 3(2-2-5)
Lao Language and Culture
é’ﬂwmzLLazﬂ’mmﬂummﬂmman NN@ENITN ‘IQIJG] 81U LL@%L%‘EJ‘L!I‘L!

FINUT2INIU RaUy TUsIsU wazUsendlanluus unveUseuANe LTy
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Background and characteristics of Lao language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Laos as one

of the ASEAN context

9112102 AWILAZINUSTTUW 3(2-2-5)

Burmese Language and Culture

anwazuazaduuivenivindl inwenisils ya 81u wazi@euly
PInUszaIu Aauz TausTsn wazUszmdlninluusunvesUssvinueLdeu

Background and characteristics of Burmese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Myanmar as

one of the ASEAN context

9112103 AW IHATINUSITUILAUIY 3(2-2-5)
Vietnamese Language and Culture
anwazuazadunivesnivdeauiy finwensila ya 81w wazdeuly

PinUszariu Aals Tausssy wezUssmdleauuluuiunveslsyaanongeu
Background and characteristics of Vietnamese language; listening,

speaking, reading, and writing skills in everyday use; arts, culture, and traditions of

Vietnam as one of the ASEAN context

9112104 AW IRIUSTTULINS 3(2-2-5)
Cambodian Language and Culture
dnwazuaraNluu1veInIwnans Wnweni1sile wa 81u wazilouly

PinUseaniu AaUs Twustin tazUssinaliuusluuiunveslszsauoiigou
Background and characteristics of Cambodian language; listening,

speaking, reading, and writing skills in everyday use; arts, culture, and traditions of

Cambodia as one of the ASEAN context

9112105  AMWIUATIAUSITUNANEY 3(2-2-5)

Malay Language and Culture

é’ﬂwmzLLazm’mLfJummaﬂmwmmg Nnwen15ile we 91U wazvileuluy
FinUsezdnTu Aavs Twusssu uasUssindiuangluusunvesUssnauengeu

Background and characteristics of Malay language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Malaysia as

one of the ASEAN context
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9112106 AW IHATIAUSITUIU 3(2-2-5)
Chinese Language and Culture
anvazkaraluuiveniwidu nwen1sile we e1u wazlauly
PinUszariu Aavs Tausssy weruszmalduluuiuntesssraue s unaziodunz fusen
Background and characteristics of Chinese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of China as one

of the ASEAN and East Asian context

9112107  AwuasTausTsugUy 3(2-2-5)

Japanese Language and Culture

dnwarnazanuduuivesnvigUu sfinvenisils wa 61y wazdeuly
FAnUszdntu Aave Twusssy uazUsemdgUuluviunvesszuianedounasiode
MLIUDDN

Background and characteristics of Japanese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Japan as one

of the ASEAN and East Asian context

9112108  AMWILAZINUSITUNING 3(2-2-5)
Korean Language and Culture
1Y ) I~ ' )
AnwuzLazAUTUNIVDINIYINING NTNYeNITHI WH 81U wazouly
PInUsE917U Aaus TwusTIL wazUsswallnwa luuSunvesUssvnnuol@sulaziolde
nyIuoen
Background and characteristics of Korean language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Korea as one

of the ASEAN and East Asian context

9192301  mslmensengunaznisiedns 2(1-2-3)
English Language Use and Communication
ﬂ’l’ﬂ%ﬂ’lw’léjﬂﬂqmﬁaﬂ’]ia“aa'ﬁ nstausluideiiuiaula msuanseuAniiu

Y9InNULEY MIANANNARITLYRIPY MIdeulszaunisal mmnsal audn uavealiiy

NSWEUIANUBUTELANEN 9|
English language use for communication; presentation of interesting

issues; expression of one’s opinions; enquiry of other’s opinions; writing experiences,

events, thoughts, and ambitions; writing different types of letters
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9121101  ViNweYIn 3(3-0-6)

Life Skills

yinwgAidududmivunisdsadinusedriu invzianizyana sinvenis
Anrodeans Wnuediauuasinuen1susenouenTn n1sWAILIAY AINRAIANII87 U]
auAMAnuaENIUTUM AusTINTsTTILarATuaTfiesrasd nsAndised dedulauay
whidayyeenadeassd msvirauduiin nMsmsdinegraneliie

Necessary skills for everyday use; intrapersonal skills; communication
skills; social and occupational skills; self-development; emotional quotient; mental

health and adjustment; virtue, ethics, and values; critical thinking, decision making,

and problem solving; team working; living a self-sufficient life

9121102  &enulneuasdenulanluanissed 21 3(3-0-6)
Thai and Global Society in 21st Century
daulnsTuvsunlanlulifvszifmansuazersusssulneg Userins Tausssu

vy unumkaraIAdaulnvedFE Lﬂi‘t@ﬁawaLﬁ&NLﬁamiﬁ'ﬁumaﬂWﬁﬁu 1A53019

wszgislunssumanianszUsiunsumngiinasnasiay Uswejieaiu aunauUszvud
winelengiusonidesld (e1dau) UTUNUINGUUTENARNITN waTANUNITVBIALLAT

WANTEHIUTUUNIASETEA (923 Yyuwia) deuninedesivdgUiiuaunaidnszeiias

Usenavi
Thai society in the global society in the dimension of history, Thai

civilization, population, Thai culture as well as the movement of religion; self-

sufficiency economy for the sustainable development; the royal projects of His

Majesty King Bhumibol Adulyadej (King Rama IX); the local scholars; the context of

ASEAN community and ASEAN nations; the contributions of Somdej Chow Phya Sri

Sury Wongse (Chuang Bunnag) to Bansomdejchaopraya Rajabhat University and

Thailand

9121103  audunatiias 1(1-0-2)
Active Citizenship
wannsiiugIuvesnisunasestusyuauUszsulagsulinszumnemsgnsudu

Useyr Auviang Ansuazntiinveanailes Indrilnasisue iauad wazelouluadny

[y a a

Jodndaain nansznunMIaIeidmaldemesedinuiazsemand

Fundamental principles of constitutional monarchy; definition of rights
and responsibilities of active citizens; civic-mindedness, attitudes, and values in
integrity among the students as well as awareness of the disastrous effects of

corruption on the society and country
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9122201  n1sdnnsadelvsinaznnazeiin 3(3-0-6)

Modern Management and Leadership

wAn Muinsdnnis msdanisesdusznounisuazuthiisng o Tussdns n1s
T¥maluladifien1sdnnisesdns wudn nguinzduinaznsviaududiy a3ussmunaz
AMUTURAYBURDEIAY

Concepts and theories of management, the component management,
and various functions in organizations; implementation of technology for
organizational management; concepts and theories of leadership and team work;

ethics and social responsibilities

9122202  nsdeasTudiausziniu 3(3-0-6)

Communications in Everyday Use

AYNMNIEVRINITHRENT FeUsTineng 9 ﬂﬁiﬁLﬂwﬁuﬁaadwaﬁiaﬂimmwm
arundedeuarauailonans nansenuvesde nsuilnadoogradlaludinuszstu
nslddessiinnuiuiinveusiodinuliiasfindnsaiuynna 9305551 153IUTI NVLNET
Aedes

Definitions of communication; types of media; media literacy on the basis
of consideration; creditability and content values; media impact; media consumption
with understanding in everyday use; using media with social responsibility and without

violating personal rights; morality, ethics, and related laws

9122203  guvivEzNIRaUNTIY 3(3-0-6)
Aesthetics of Fine and Applied Arts
AUVILNE WAV BN U TEY ﬂizmumiﬁauf Uszaunsal aznsuseiliu
ANAIMNIALNNVDIFRUNTTU Auauns AuwgAal wagainuinufad
Definitions and theories of aesthetics; learning process, experience, and

appreciation of fine and applied arts; music, performing arts, and visual arts

9122204  ANEUUAITIN 3(3-0-6)
Happiness of Life
o w v Ao va a ad A DY)
AMUNNIY AUy wasladenyiliiinAugY wuifiangeliligiteiu
ANNEY Aavsnsaiuidnnianuay dufgy N15ANTIUIN ALEVAUNITINIU IUBRALSN
UNNTATINAINGY INANTITENBAINGUVDINDY
Definitions, importance, and factors creating happiness; concepts and
theories concerning happiness; art of living a happy life; peace; positive thinking;

happiness at work; hobbies and creation of happiness; public mind for others’ happiness
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9192302  fEAsHIzIILRaNIIWAILTReRY 2(2-0-4)

King’s Philosophy for Locality Development

wuaAa nénmsveslasansduidosnannszsnees nsuszendldndnnig
n5391u nanUTvg1veuATYgAINeLies LurAan sTauILULdduludinuse iy
MIATigNsmansaainfiilensiauyuvuduLUURImansnszsmegadug s
wazdsbu msfudlelummhaulpgysanmsiuvesdsmiuaaiaiete

Concepts, principles of Royal Initiative Projects; application of Royal practice,
philosophy of sufficiency economy and sustainable development approaches to daily life;
analysis of intellectual strategy for community development conceming the King’s
philosophy concretely and sustainably; holistic-integrated collaboration with partnership
networks
9131101  neAransuazmalulagludInuszaniu 3(2-2-5)

Science and Technology in Everyday Use

miLLﬁ’NMWﬂ’J’]ﬂﬁmﬂIaﬂﬁiiﬂ%ﬂﬁﬁﬂ%?ﬂﬁﬁu%’mﬂwLLazmﬁJﬂ’]‘W ANUEIAY VDY
nsrUIUMIANMISINeIeans nisidmaluladludinuszdriu arseiiifufiviagdunsieain
a13ail Anzlaniou LLazmiL‘UﬁEJuLLUaGamWQﬁmmﬂ LAZAIUANAYVOINITAITITIALUY
auna

Knowledge inquiry from natural world both in biological and physical
fields; importance of scientific thinking process; technology in everyday use; toxic
chemicals and chemical hazards; global warming and climate change; importance of
balanced living
9131102  vinwensiseuiuazuidyvnideadinanans 3(2-2-5)

Learning and Problem Solving Skills in Mathematics

AINAUINBENITAALUUDIATIUTINTINAIANSUAZALAAIAANT NANNT
uityviuagisnislévmgua feyauaznistinseideyalesiu uwudassmisadamans
Doadtu FinwgnmadunaiionsGeusuazuiilam

Logical and mathematical holistic thinking skills development; problem-
solving principles and reasoning methods; data and basic data analysis; fundamental

mathematical model; calculation skills for learning and problem solving

9141101  AensTUMINIBLNETIA 1(0-2-1)
Physical Activities for Life
Aumane Aud Aanidila wazaruddnlufiugiuresfianssumienie
Fupoulunisufuinenssummiensudiauses fuasenuing densiiaunmentefialag
N1un1sUFTR Aanssumsiadeulm nmstesiunazquaguaiw MaauaiisanssnnInmig

e Aanssuiwilne Anaina NANISUNITEENAIAINIY AANTTUTUNUINIT WaLAINTTUNNS
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Lﬂ?{aulmmqmaﬁu ) ﬁLﬁﬂ’J%@ﬂ

Definitions, knowledge, understanding, and importance of physical
activity foundations; steps in physical activity performance both in everyday and
leisure time in order to possess good health and sanitation by practicing physical
activities, protecting and taking care of health, strengthening physical fitness, and
playing Thai and international sports including physical exercise, recreation, and other

relevant physical activities

(2) NI UANIEAY

1190101 ANISITU 3UFITU DI581UTIA wadndygaanulung  2(2-0-4)
Morals, Ethics, Code of Ethics, and Teachers’ Spirituality
ANUUTENGR N15USURAUAINATIOIUTTUVDIVNTN NITHM UL LT

a

mednigaaenuduag n5esen dunsiuazysanisesranuiifeaturienvesng

A

a a

ﬁ]’i’i&J’]Uiima‘m%Wﬂg@ﬁmiiu ﬁ]‘%&JﬁiiMﬁW%’Uﬂg ﬁ]mzyliy’lmv'ﬂ’mﬂuﬂg ﬂg‘lﬁmaﬁlﬁm%’mﬁ%
JTwag anwnsaimsiauivndnagmsdnnsBeuiiiiuussaunsainsdifnuiuasnsiin
UfURFemsazviouda nsimuimueduninduagia anuseus uass uazsiusdonns
Wasuuad

Behavior; practice according to code of ethics; learner development
with teachers’ spirituality; analyzing, synthesizing and integrating body of knowledge
about teachers’ values; ethics of teaching profession; morals and ethics of teachers;
teachers’ spirituality; professional laws; professional development situations;

experience-based learning management, case study and contemplative practice; self-

development for being good teachers; modernity and transformation literacy

1190102 USygurnisfnen 3(3-0-6)

Philosophy of Education

AMTIATIER USTEY1 NANNIT LUIARA NOBYNITANYT TTAUINITVBINITANY
InsuaznsdnunlanmsdnnisaunmmsinussuuasaumaiiensuImsinnsaun myes
an1ufine nsdsuulainisneiniuuiunvesdiay LAswgna wlauny Ep/lﬁmam%
LAZLNUIIU USUNNITIANISANEI999L5058ULARE TEAUNITANYILAZUTELANAITAN YD
N159ONLUULAZNTALTUNTUSEAUAMAMNNTANY MsasviauAn uazn1sUsEEndly

AnalysisofPhilosophy, principles, concepts,educational concepts and
theories; evaluation of Thai education and world educational;educational quality
management and administration; information system for schoolquality management
and administration;educational change through context of social, economic, policies,
strategies, and plans; schoolmanagement ineducation levels and type;design and

operation oneducationalquality assurance; reflections and application
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1190103 I mIuag 3(3-0-6)
Psychology for Teachers
VIANNTT HUIAA NHUYNNININGNAUINT I0TNeIN1TANY wardninell
AMUTIw1 MTAATIE Msuidan wagnsuszendldanuinnadninerimaninsausiio

v = A

N153ANSSEUS MsduasTmuINIHS U Udnen LAzl fiTeuniiaudein sy

Y

a

n1sfnwsensdl nsWaugSeusiednlyaiannuiduag nsldnsasiouaiiionas
gaNWUUNISRUANIsTIEmABRazn IR S dusayaramudnenm nsimwInuesly
nsifunsiia fianuseud stuasiy waziudenisiuasuntas nisliiduuzi slideya
founduunfunasesnazfiisatouiionsduaiuiaminsveaizou msafreamsaniely
MamwieularTenuRansimununmiseuldegialuszuy

Principles,concepts, theories of developmental psychology, educational
psychology, and counseling psychology; analysis, problem solving, and application of
psychological knowledge;neuro science for learning management; promoting
development of learners according to their potential and ages; leaners with special
needs; case study; developing learners with teachers’ spirituality; contemplation for
designing, caring, facilitating and developing individual learners according to their
potential; developing oneself to be a good teacher with knowledge, modernity and
transformation literacy; counseling; providing feedbacks to parents and related parties

for the sake of learners' development; fostering cooperation in developing learners

and reporting results of improving learners’ qualities systematically

1190201 NIWAIUMANGAS 3(3-0-6)
Curriculum Development
VANATT UWUIAA NUNIITHRIUIMANERT flugnunsuagnsfine Ininen
daan Tausssy wazinalulaglunisauindngas Aawinisvemangasiudsemelneg

JULUUUBINANENT NTEUIUNTRRINIMANGNS n1sumdngastuly nsusslunasysudss

1%
=1

VANEAT NANFATUNUNATN UANEATHIUANY wé’ﬂgmmiﬁﬂm%uwugm Ygymuazuualiy
TunsiawImMENans N1508NLUULALHAIIIANgATANUANY

Principles,concepts, theories of curriculum development; foundation of
educationalphilosophy, psychology, society, culture and technology for curriculum
development; curriculum evolutionin  Thailand; curriculum patterns; curriculum
development processes; curriculum implementation; curriculum assessment and
revision; core curriculum; school curriculum; basic education curriculum; problems and

trends in curriculum development; school curriculum design and development
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1190202 n3inLasUssiuNanisseus 3(3-0-6)

Learning Measurementand Evaluation

n&nn1s wwaAnAeIfunsiauasysziiunanisifous anantivesina
Uszifiura sunvumsinuazyssifiunanisiioud wodnssumsnisne in3esiletananis
Boud mavszifiunansBoudauan mads mavszfiumaujiiuaznisairaniosdeiana
M3Bous MansvaeuguAIAdesile afRlunilesgitoyaiiionisiauazysziiiunans
Bouf madndunanisBouiuaznslideyatounduilewnnngFouaznsianisBous

Principles, concepts of learning measurement and evaluation;
qualifications of evaluators; learning measurement and evaluation models; educational
behavior; learning measurement instruments; authentic assessment; performance
assessment and construction of instruments of learning measurement; test validation;
statistics for data analysis of learning measurement and evaluation; learning

assessment and giving feedback on learners’ development and learning management

1190203 wianssuuazmaluladansaumaiionisiasnsnisAnu 2(1-2-3)

wazn1slseus

Innovation and Information Technology for Educational

Communication Learning

NANNIT WUIAR WASNEG Y] winnssuwazimeluladansaumaiionisdeans
nsAnvarsseus ngrinewazasseussalunsldnalulagidva nsldnalulagida
1UﬂﬂiaaﬂLL‘U‘Uﬂﬂié’]’@ﬂﬂﬂ‘%ﬂuﬁmmiimmaﬁuaamm‘imLaﬂLﬁaﬂ’mmﬂﬁaﬂﬁﬁ{]mm SAnuaz
fanuduuinng ;:Jﬁauﬁﬁmméfaamiﬁmw AITIATIZA N1SLEDN NITOBALUY NITHAIUN
nsUsziu MsysaunnskazmsUsegndlduinnssunazinaluladansaumeaiionsdoans
n13fnyT warn1sdnnsieuilaedraliusednsam nisldasidansndduniatyan Tdnns
azvieudnluuszyndldlunisiauinuedniunsia dausovd uazviuaideniny
Wasuuad

Principles, concepts, and theories of innovation and information
technology for educational communication learning; digital technology laws and codes
of ethics; using digital technology for design of learning management according to the
nature of major areas of study to develop intellectual and innovative learners;
learners with special needs; analysis, selection, design, development, evaluation,
integration and application of using innovation and information technology for
educational communication and learning efficiently, infringement of an intellectual
property, applying reflections to self-development to be a good teacher with

knowledge, modernity and transformation literacy
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1190204 vinwzn1sAeansuaz TasTIdmMIUAg 2(2-0-4)
Communication Skills and Culture for Teachers
AudAYeIn1wlng nMwdingy wavinusssulnedmsuag msuiinis

fls nswa M381u wazn1siTey vinwennsdeans medanisiiauesdoya nsUfvRnumL

Tausssulneluanudnw guyy wazdenulney
Importance of Thai language, English language and Thai culture for

teachers; practice of listening, speaking, reading and writing skills; communication skill;

techniques for giving presentation; practising oneself concerning Thai culture in school,

community and Thai society

1190205 nsufuRIvAnluaaiufne 1 1(120)
Practicum 1
mMsfmuaadnvurlanseenisnnuinuazaimsluinnag a5s81usTal

fedundn unumminiiag nmsairsanusiniedugunaseslunisgua Yremide waziaun

a

Sou NsnenuRanIsiRvaunieusgraluszuunsussyndldanuinidnineuas

ey
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walulagidva MsiauIndngnsiazAanssunsiauIIYTINAg NsFLNAkasIATIE
awva v o a ¢ a = Y ¢ ¢
ﬂ’]’iUQUGWiU’W]ﬂEﬂ’]iﬂ@@UV]Liﬁlu‘mﬂﬂi%ﬁUﬂ’]imﬂﬁiLiEJUﬁ‘Llﬁﬂ’mﬁﬂHW AREL NS PMEARNG
¥ o a = a v o ] q' a o
anuiwazidinaniseusluanufnuiluussdlivasvioundu wazsiuwaniUdsuseus Tu
JUMUU YUyULMNITiTeus
Development of characteristics reflecting love and faith in teaching
profession; professional ethics; duties of teachers; coordinating with parents to provide
learners’ care, assistance, and development; providing well-organized report of learner
development; applying the knowledge of psychologyand digital technology;
curriculum and activity development; developing teacher profession; observing and
analysing teacher performance; concluding the lesson learned from learning
experience in educational institution; synthesizing the body of knowledge and using
the learning results in after action review (AAR),as well as sharing and learning under

the context of profession learning community (PLC)

1190301 MyINTIANTTUS 3(3-0-6)

Learning Management Science

NUNNITFEUS N13IANTTTEUITIN N13IANITITEUITUUUYTANITUIRNTTY
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n139an1958u3 n1slddeuarimaluladadna n1susmsdanistuleu nsAnyISeus
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Learning theories; active learning management; integrated learning;
learning innovation; using media and digital technology; classroom learning
management; inclusive education;design and writing lesson plans; microteaching;

schoolpracticum

1190302 NFABUATHAIIUIANTTUNNSISEUS 3(3-0-6)
Learning Innovation Research and Development
NanNIsLUIAA Tun19398 asss1ussainidenisitassian ndyninay
arudesnslunsiauiiiou suneunazmssonuuuniteluduiou madeulaseheide
Tutudou msvssgndldinelulagfitviadiiemmuinisdoudvesio msadauianssudiio
fimuinisiouiuazuidymisou nisaduaziinseiauainaiesieidoaiiuay
msiwsesideya madeusenumside mstwaiselulfiiieudtymuasimuinisiSeus

a

b3YU

eXp

Principles, concepts of research; researchers’ code of ethics; analysis of
problems and needs for learners’ development; action research methodology and design;
action research proposal writing; application of digital technology to learning development;
innovation development for learing improvement and problem solving; construction of
research instruments and test validation; statistics and data analysis; research report writing;

application of research results to solve learners’ problems and improve learners’ learning

1190303 nsuURIvAnlusaiufine 2 1(120)

Practicum 2

medvamzdeuFoumnnau : 1190205 31 msufURTvRwluaeu@n 1
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Pre-requisite : 1190205 Practicum 1

Behaving oneself as a good example according to professional ethics;
working as a teacher assistant with a mentor; integrating knowledge in educational
administration, innovation design, educational quality assurance, learning management
and learning atmosphere; cooperating with parents to develop, help and assist
students; self-development to be a professional teacher of both professional teaching

and core major study; participating in projects to promote cultural conservation and
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local wisdom; bringing learning results from educational institutions to evaluate after
action review (AAR) and exchange knowledge in the form of professional learning

community (PLC)

1190401 nsufuansaauluaaufne 1 6(720)
Internship 1
v idasEeURio : 1190303 31 msufuRivdluanudne 2
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Required Course : 1190303 Practicum 2

Practice of teaching in educational institutions; behaving oneself as a
good example according to professional ethnics; designing and managing a classroom
atmosphere; organizing learning activities to encourage students to create advanced
thinking processes; applying digital technology or educational innovations;
collaborating with parents to solve learners' problems with research; reflecting
learners’ participation in activities to promote professional progress; conducting
projects to promote cultural conservation and local wisdom; bringing learning results
from educational institutions to evaluate after action review (AAR) and exchange

knowledge in the form of professional learning community (PLC)

1190402 nsuuansaauluaaufne 2 6(720)
Internship 2
edvidesdaunnunau: 1190401 31 mMsUfiRnisaeuluanufnw 1
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Required Course: 1190401 Internship 1

Working in teacher duties; behaving oneself as a good example
according to professional ethics; designing educational innovations and managing
learning activities happilyto develop advanced thinking processes to be an innovator,;
integrating community contexts with learning activity management; creating networks
with parents and communities to develop and solve learners' problems with research;
reflecting the results from participating in activities promoting the professional
advancement; conducting cultural conservation and local wisdom projects; bringing
learning results from educational institutions to evaluate after action review (AAR) and
exchange knowledge in the form of professional learning community (PLC) and
conclude with a teacher’s term paper to develop oneself knowledge, modernity and

literacy of changes

nguIvaNUSAY

4191104  WaAndiugnu 3(2-2-5)
Basic Physics
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Vectors; motion; law of motion; work and energy; momentum;
mechanical equilibrium; fluid; heat; wave and wave properties; electric and magnetic;
electromagnetic wave; atomic physics and nuclear physics; related laboratory

[

4192104 \AdliNugu 3(2-2-5)
Basic Chemistry
lasaas1v0smounarn1319579 Usuiuarsduius Wuszadufiavauds
YoUNAT A9azAIY Faunamans aunandl nsnwakazinde nildunsdidesiu UfiRnsd
Aedes
Atomic structure and periodic table; stoichiometry; chemical bonding;
gases, solids, liquids and solutions; chemical kinetics; chemical equilibrium; acid, base

and salt; introduction to organic chemistry; related laboratory

4194109 AdinAERTNugIY 3(3-0-6)
Basic Mathematics
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Exponential functions and logarithmic functions; matrices and linear
equation systems; trigonometry and applications; vectors in 3 dimensions; introduction to

statistics; introduction to calculus

4193101 FInerdmiuag 1 3(2-2-5)

Biology for Teacher 1

audPuavdiuUsznoumuaiivedalidin oulwivavuwnueddy Tassadrmthi
ysaduaziie deddidin waduaznsutaead mssndeduiddidin msvhauesssuusing 9
nsAuiusuarnsiaiey Wusnssaludeldin msduundsddin foinisiiaenndosiuiiion
$eAv1 Yszgndanuiinudineiitensdnnisoudinermanslussdunisinurduiiugiuli
wnganfUaN LA US UNvReaiy

Properties and chemical components of living organisms; enzymes and
metabolism; structure and function of cells and tissues; cells and cell division;
transportation in organisms; system functions; reproduction and development; genetics;

classification of organisms; related laboratory in accordance with the course content;

apply knowledges in biology to the classroom coincide with the context of local area

4193102 FInendmiuag 2 3(2-2-5)

Biology for Teacher 2

sedviidesamsilounnnew: 4193101 Frimendwsung 1

Mé’ﬂ‘ﬁugwumﬂ%ﬁmmé’mwé’nwmm%muazmwwmﬂwamma%amw
Tnriven Awunsvesdsdli®in NIyl Tassauarnmsviauvesiivuazdad woAnssu
nMsdaeneidsuas UjiRnsiiaenndostuidoninein Uszgndanuidudineuitenis
FamaBeudinemanslussdunsinunduiugulinzautuaninuasuiunvesiasiu

Prerequisite: 4193101 Biology for Teacher 1

Basic biological concepts in principles of taxonomy and biodiversity;
ecology; bioevolution; developmental biology; structure and function of plants and
animals; behavior; photosynthesis; related laboratory in accordance with the course; apply

knowledges in biology to the classroom coincide with the context of local area

4193103 NONWANEATHINTUAS 3(2-2-5)
Botany for Teacher
Tassadauaswadidadeofiy duguivet meinauaznisaidomesiiviaen
nsdaATIEiceLas MInevauswedLuazsasluuity Tningrvesiy Iwuins nsdauun
nslduslend mafiununusedsiitlufiesiu UiTRnsiiaenndestuidemseiulagly
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Plant cell structure and tissue; morphology; anatomy and transportation;
photosynthesis; plant hormones and response; plant ecology; evolution; classification;
utilization; local plant samples collection; related laboratory in accordance with the

course content by using scientific process skills

4193201 aTIINYIENTUAT 3(2-2-5)

9 U

Microbiology for Teacher
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EX] 9

o

TUTAARSVRIRAUVISY NTIUNUNIANY N1SAUANRAUYSY QlANTY wasn1sUssendliqaunsd
Tugusing 1 UfthnsTiaenndestuiommeivlagldfosfifnmamnegadivetogannyan
Uaanasy

Principles and techniques of microbiology will be studied; morphology;
physiology; microbial growth; reproduction; sgenetics; classification; microbial control,

immunity and various application; appropriate safety operations which are related to

microbiological laboratory practice

4193202 walulag@anndmiuag 3(2-2-5)

Biotechnology for Teacher

nanmsuazmadamanaluladdinm wealuladsreuduuuinidue unumues
wieluladTanmlunisuuuseiuging dnd uazgdunidiensthluldusslendlususing q anu
frmthmamaluladfnmludagiu Ujtinsiisenndestuidomseivlagldvos fifing
UM ANUADANY

Principles and techniques of biotechnology; recombinant DNA technology;
the role of biotechnology in the improvement of plants; animals and microorganisms for

use in various fields; current advances in biotechnology; operations that are consistent

with the course content using appropriate and safe laboratories

4193203 HAInguaziinenteysnddmiuag 3(2-2-5)
Ecology and Conservation Biology for Teacher
nannsuagnguifeatussuuing lulen ndsnulussuuing Jginsvesans
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Principles and theories of ecosystems; biome; energy transfer in ecosystems;
nutrient cycling; population ecology; limiting factors of organisms; distribution and
succession; ecological behavior; pollution; natural resources; environmental management;
related laboratory in accordance with the course content appreciating the resources that

lead to conservation and utilization and managing a natural classroom properly and safely

4193204  WugAansuasmalulagfduedmiuag 3(2-2-5)

Genetics and DNA Technology for Teacher

n&nAsRugILeRugAans Wwaduazoosunuadiiisatestuiugaans
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walilaBfiduie UiiRnisfiaenndestuiiomsein

Basic principles of genetics; cells and organelles related to genetics; the
transmission of genetic characteristics; genetic material; the function and control of gene
expression; gene and determination of life characteristics; gene and chromosome
mutation; population genetics; genetic engineering and DNA technology; related laboratory

in accordance with the course content

4193205 dnanedmiuag 3(2-2-5)
Zoology for Teacher

v & o
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MINYAERS

Animal cell structure and tissue; morphology; anatomy; reproduction;
development; animal ecology; evolution; animal classification; animal diversity; phylum of

kingdom animalia; collection of local animal sample; related laboratory in accordance

with the course content by using scientific process skills

4193301 N13EaUYIINEN 3(2-2-5)
Teaching Biology
N1590NWUUNISISEUIAEIAYILNUNNTINNTITEUITIINeT RnUfURnsaeuluy
A01ANNNINITTIURATAITTAVOIMENgATLAUNAINTANYITUN U Ulagldn1Tas A NSNS
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Design learning and prepare biology learning plans; practice in
microteaching in accordance with standards and indicators of the core curriculum of
basic education using significant learning-oriented learning outcomes; STEAM Education
cooperative collaboration; problem-based or inquiry based learning analysis and

presentation of problems in teaching and learning biology in the class

4193302 dusumedInendmiuag 1(0-2-1)
Seminar in Biology for Teacher
AUATILAYIIUTINTOYALDNAITINUITY NUNIUITTUNTTU TATIENUAE

duAsigviansaunaniagingl Ainsievinazedusiely v nisdtauenanulusluuy

nsUsEyuduLuUsTaUN1saiIvINITAUTYING)
Search and collect scientific information documents research journals;

Biology literature review and information; analysis and discussion of the problems;

presentation in the form of conferences seminars experiences in biology

4193303 lasansidemeliTmendmiuag 3(1-4-4)
Research Project in Biology for Teacher
NINWALNITTUIUNITITENITITINEGT Nsaudnnssy UJURNITIMHULEE

v1ATINTITEN19TINEN m'iL%EJuLLazmsmuawamu"ﬁamaslﬁmﬁmumg]LLaﬂJaﬂmmiéﬁ

U3nulAsansiae
Principles and processes of biological research; innovation; laboratory

planning and preparation of biological research projects; writing and presentating

research results under the supervision of a research project advisor

nguAYNBNLABNAIUNITEDU lLaitfaundn 5 wiqehn
4193206  nsE¥IsAaNsBUNIsERUTI IV 2(1-2-3)

Production of Biological Learning Media

nslddemaiFeunisaoutninen msadedenisdounsasulssinnasseiug
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Using biology teaching media; inventing instruction media; using
appropriated information technology teaching learning; application teaching materials
evaluation teaching science which related to biology instruction media development

which applied to teaching skills in 21 centuries
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4193207 NSHANANGATUAZNTIANTITEUSYIINEN 3(2-2-5)
Curriculum Development and Biological Learning Management
Lﬁamu,azﬂﬁﬁ’amﬁmeﬁwﬁnqmuazﬂ’1iﬁwumé’ﬂgmmiﬁnm%uﬁugm
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PIINEN
Content and curriculum analysis for science in basic education curriculum;

create course curriculum; curriculum structure analysis learning management plan;

classroom management for biology subject; study biology measurement and evaluation

4193208 AuUngnEAENILSUSIY 3(1-4-4)
Botanical Garden in School
wdnn1suagnguiiiedfuaudIEy e NeInIsTINTIRAINAER SHTE T
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Principle and theory of natural resources which follows King Rama 1V

philosophy of the awareness of school resources and local areas with botanical garden

fields; resource integration for teaching which followsthe Ministry of Education curriculum;

local resource botanic garden management and local resource based; conservation;

sustainability and development; related laboratory in accordance with the course content

4193209 anuAnen 3(2-2-5)

STEAM Education

ANUNRNIBUATAIUEIAYVDIUTRNTIN INerrans nalulad enssueans
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Meaning and importance of innovation; science; technology; engineering;
mathematics; principles of STEAM education; problem analysis STEAM; integration of
learning management processes using STEAM education;creating innovative engineering
design; study the advantages and limitations of the STEAM education; related laboratory in

accordance with the course content
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4193210 Medangedmiuaziainen 2(1-2-3)
English for Biology Teacher
Wain¥en19189ng¥n 190 uTTINelagliunisils wa 9 ukaslguunay

AngFelilivinuzysannislunsdeasnwissnquiamzanviinermans
Development of English skills in biological field with an emphasis on

listening; speaking; reading and essay writing; train students in science communication

using english skill integration

ngNAYLNEINAUTIINYT Lidoandn 15 wiaefin
4193304 fisineuazdaaiinuguvesdin 3(3-0-6)

Physiological and Biochemical Basis of Life

Fadvesansdiluana wulvduaglaeuled Iniunasiindlolng wunveddy
yosanstaluiana nsvudaagnisandedudeddin idnlnslaviuazaamaninissisinainanie
a3TImeesiy a¥singessruusg 4 ludumeuyed Ufhnsfiaenndesiuidesein

Biochemistry of biomolecules; enzymes and coenzymes; vitamins and
nucleotides; metabolism of biomolecules; transport and transport action in organisms;
electrolyte and kinetics plant physiology; physiology of various systems in the human

body; related laboratory in accordance with the course content

YIngvaagasuazluana 3(3-0-6)
4193305 Cell and Molecular Biology
= v v o 13 ¢ A v 13 o A
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N15ANABITNINNTAR LULVUBATULAZNANIUAIAATVTINN TRINTVuLad NIsuULTaaLaY

[y

nsasuulasguinwedwad nsuialdulaznisnevesead Qiduiuing) maluladnig
Fiinewenraduazliiana sugmansluang UftRnsfiaenadestiuitennaein
Biomolecules; structure and function of organelles; cell membrane and
conveying; cells junctions; metabolism and bioenergetics; cell cycle; cell division and cell
differentiation; injury and death of cells; immunology cell and molecular biology
technology; molecular genetics; related laboratory in accordance with the course

content

4193306 WONWANEASLATEFNY 3(3-0-6)
Economic Botany
fyiaswgAafiddnveddaniazyszmalne aud ey widawdn aoiunisal
nsuaalulagiu wuildunisudslueuian nslduselevianiaasygia nasnaulymnisuds

wazwuamstunsunly Uuinisiiaenndesiuiionsneiv
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Important economic plant of the world and Thailand; importance of
production areas; current production situation and future production trends; utilization
of economic plants as well as production problems and solutions; related laboratory in

accordance with the course content

4193307 YaIngrvasnvayulng 3(3-0-6)

Biology of Medical Plant

AunaInuranevesiigayulng n1simuivayulnslasldimaluladadyln
Snuaigniamgneenand Gueinet arsddyuargniniundeinet aruddywarnsly
Usglon Ansnanansoengns waskdadusianfivauulng Ujdansiiaenndostuiiden
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Herb biodiversity; modern technology for medical plant development; the
natural of botany; ecology; pharmacological science; substances and pharmacological
effects; active ingredient production; herbal production; related laboratory in accordance

with the course content

4193308 wmadamsiwisidsaiodofiy 3(2-2-5)

Techniques for Plant Tissue Cultures

winnszdsiedeiit nswlonemanzides madaUasenide s
deoailedefivgunuuing 4 matluldusslon UjtRnisiiaonadestuidenseiulagld
ot URnseennzauUaonsiy

Principles of plant tissue culture; preparation of cultured food; aseptic
techniques in various plant tissue cultures forms; utilization; related laboratory in

accordance with the course content using appropriate and safe laboratories

4193309 Myd1suazsUTINAEiTInTusiosdu 3(1-4-4)
Survey and Collection of Local Organisms
audAnuarlsElerinean1sdsnn MafurusINaltinaaesseussans

a0 inpaesuazmaivinw Ussinvmesdeldiafiddoluviosiu Uftansfiaenndesiuiidon

ednlagldviesufifinisuasiosuJURnsmssssuvifegaminzaulasnde
Importance and benefits of exploration; collection of organisms and
preservation; types of important local organisms; related laboratory in accordance with

the course content by using appropriate laboratories and natural laboratories safely
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4193310 Inendransdannluiosiu 3(1-4-4)

Local Life Science
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The processing of biological local knowledge; logical and holistic thinking
for knowledge acquisition; information survey development for understanding the local

biology or leading to sustainable development

4193311 Fimuinsvesddidin 3(3-0-6)
Bioevolution
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ndng IuBaiTaunig nalnnsifadiauinis mafedaddieialniwazainumainuany

[ 1

TIMuIN5Y TN UeATYN N1sienenlazANRUSHUMSTUENITY WugmansUsens

[y

wUIAALNEINUATTE N1sina

=

UBdwarnisgayius dulduanspnuduiudigdfauinisves
dalinuazdrsnailun1siindTauinig ssuuineiuaznisTuniIIAy e diidin
Tiwunsvedlusaslen Tauinisvesivy ITauinisvesdnd Taminisveayed UjdRnis
faenndesiufommeinlnglivecuftinsedramngaulaonss

Origin of the world and organism evolutionary concepts; Darwinian
concept theory and evidence of evolutionary mechanisms; emergence of new species
and diversity of metabolic pathways mutation population genetics species concepts;
speciation and extinction; phylogenetic tree shows the evolutionary relationship of
organism and the time of evolution; systematics and classification of organism

evolution of prokaryotes plant evolution; animal evolution; human evolution; related

laboratory in accordance with the course content by using appropriate laboratories

4193312 ngInendmiuag 3(2-2-5)

Entomology for Teacher

HFIUINYVBUAY F3TINYT NFTNUN N1INTEANY ANUAIAYNINATYFND
AISUNNY UAZAITINEAT NMIATUALLAENNTANTAKLA NNITIVTILLATNISAUSNFI0819UAAY
Usglerivesuasluriosiu UiiRnsfiaenadestuidenseivlaslitesfofnisodng
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Morphology of insects; physiology; classification; distribution; economic
importance; medicine and agriculture; control and disposal of insects; collection and
storage of insect specimens; benefits of local insects; related laboratory in accordance

with the course content by using appropriate laboratories
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4193313 WWaINABUINGT 3(2-2-5)

Planktonology

ANUAUENIFUFIUINGILALIUNTUITIUVDIUNANABUNY Lazunasinaudnd
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Morphology and taxonomy of phytoplankton and zooplankton in fresh
water and sea water; this class also covers sampling method analysis and classification

of plankton in the laboratory; culture and application of plankton to aquatic animals

are included; using phytoplankton as an indicator of water quality

4193314 Iwslndr 3(2-2-5)
Protozoa
anwaznIsdugIuInewazaynsuisiuvalnsluda Bnsiudiegne n1s
Anszvvia uazdadiuun Mamzdes Uﬁﬁ’ﬁmsﬁaamé’aaﬁ’mﬁamimim
Morphology and taxonomy of protozoa; sampling method; identification

and classification; culture; related laboratory in accordance with the course content

4193315 Usananen 3(2-2-5)
Parasitology
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Variety of species of animal parasites including evolution; morphology;
life cycle; living; reproduction; ecology; relationship between parasites and their hosts;
pathogenesis; epidemiology; treatment; prevention and control of parasites with

human and animal outbreaks of economic importance; techniques for detecting

parasites; related laboratory about parasitology

4193316 i%‘U‘U?J‘VIEﬂLLﬁZﬂ’J"ISJ‘ViaﬂﬂWa']FJVI'N%'Jﬂ']W 3(2-2-5)
Systematics and Biodiversity
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TurteaduvesUszimalny Jadefidmansenu n1soyinduas ausdnyginuvainnaie
yatinm UitRnmsiiaenadesiudommeinlnglivnunssuiumsmaingnmans
Principles of systematics and biodiversity; cladogram and phylogenetic
tree; importance and benefits to the classifying organisms; identification and
nomenclature of organisms; importance and benefit of biodiversity that leads to
economic development using biological resources; local biodiversity of Thailand factors
effecting conservation and biodiversity treaties; related laboratory in accordance with

the course content by using scientific process skills

4193317  FINeINMsHUNUGUATNISIATEY 3(3-0-6)
Reproduction and Development Biology
A o e = o ¢ v v o A o oe v 13
nsduiiusvesiukazdnd lassasrsasntnivesseuuduiug n1sasrugad
duiiug n1sufaus nswsuyivlavesdnng Jadeniinasenisiasyiule welulagnisauiug
LAZNITLATEY ITLTITULALNY UL ITD
Reproduction of plants and animals; structure and function of the

reproductive system; germ cell formation fertilization; embryogenesis; factors affecting

growth and development; reproduction technology; ethics and related laws

4193318  s1AnedmIuAg 3(2-2-5)

Mycology for Teacher

NANNITWAENGWNINUTT JUT1MaEIATIETI a3TInewazn1sasyLaule
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ﬂ?iﬁUWUﬁqLLﬁ%’JQﬁ]ﬂi“{]’)ﬁ] ATTIATLUNWNIN NI @Wm’]ﬂ]ﬂiﬂﬂlﬁ] ANFIN NN ‘UizIEJ”U‘LlLLaz
ANNdAsy U URnsiiaenadesiuilomsnedn

Principle and theory of funsus; fungal structure; growth and anatomy of
fungus; fungal reproduction and life cycle; fungal categories classification fungal;

culture; benefit and important; related laboratory in accordance with the course

content
4193319  AunIdIRsvMnIINdmTUAg 3(3-0-6)
Industrial Microbiology for Teacher
UMY UNIENiaud Ay lunsTUIUNIITNIRAEINNTIN TANNITARLEN
qAun3d nMsusnwvdauazaneiug nzuIunITudn NszUILNNARNERS uTIgRaMNTIY

'
a

quvsd mnuUaendeularAUTURAYEUABNERATMIILALIINTTIUATUAMAN

=

i
Microbial importance for the industrial sector microbial; separation of
species and strains; preservation; fermentation; microbial industrial production; safety

and responsibility of products
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4193320  aYIINYINNBIMNTENIUAS 3(2-2-5)

Food Microbiology for Teacher

aunsgluemis nsndn ndnduga1mIsUTEANAIN 9 LATN1TOUBNINIS
QAunISTvilFewnaiGe Welsauazansfiwannadunddluens ssdusenouvesemnsiiang
MBN13LATEYVRIAUNIIRaEANYULNITIULEY N15dUF1881938N159539MA un3dluenis
HARAUINUN UINTFIURINITNRaTIINeT Fedesiunazimdngdunidluemns Y§umns
faonadasiuiomaein

Microorganisms in food production; fermentation; various food products
preservation of rotten food microorganisms; food microorganism toxic; food
microorganism sampling; milk production microbiological food standard protected food

microorganism; related laboratory in accordance with the course content

4193321 f\]a%ﬁwmmamsmwmuﬁzﬁ'aLnﬂé'au 3(2-2-5)

9

Agricultural and Environmental Microbiology

a

nanN13. oA UYeIRauUNId unumveRdunIdnidenisinunsiazdwinden

Cs

n9aurEdluAy i wagiy mathdunislulivselond msmunuqaunidineliifnlsauas
roliAntyvnuaiiv UtRnisaadainemnannsinunsuasiaandey

Principle of microorganism; the role of microbes in agriculture and the
environment from microorganism in soil water and plant; applied microorganism
pathogenic and polluted microbes control; related laboratory about agricultural and

environmental Microbiology

4193322  FrddRansuIY 3(1-4-4)

Biostatistics for Research

adAyagufeaiudeya asnianu mlseideyameaifisng 9 Anufoa
L‘ﬁ'EJ’;ﬁu%’a%aLLazmiLﬁuéhasm%'a%awm%’ﬁmm waLyINITIAsIzuNeadflaglalusun sy
ADUNILADS

Basic statistics about data; probability; data analysis with various statistics;

practice on data and sampling of biological data and performing statistical analysis using

computer program

4193323  lulaswailadwmsuagiainen 3(1-4-4)
Microtechniques for Biology Teacher
Ujtanslindesqanssml wadeluniseioudegadsdidiaiefnvinigld
n&owanssml madendideideunzmaiianszuaunsuandlasonsdeisnsig q ansold

weslfiAnslaegramingaudasnsie
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Operating a microscope; techniques for preparing living specimens for
microscopical studies; staining tissues and techniques for the production of permanent

slides by means of various methods; proper and safe laboratory practice

4193324 MATANIITIINGILAZNITIANAINTTUNIINYIAENT 3(1-4-4)

Biological Techniques and Scientific Activities

6 a

Winwensiiianuazaunsain1edininel anuvaeaie lun1sujiau wmaie

D)

(4 a & v IS)

nswsguasadl n1sinwgunsal ANUTeyan193INeT mAdAN1TYINAI0E19M1TTINGT
UfuRn1sdnfanssumainendans Inednni1sviesujunnisuasiesu JURn1sm1esssued
Ipegnamugaulanniewazinnuinedvineluussendlun1sinnsieusdaine,

Skill of using materials and biological equipment; safety operation;
chemical preparation techniques; equipment maintenance biology data; collecting

techniques of biological sample preparation; performing scientific activities for national

laboratory management and applying biological knowledge

4193104  FAneriugu * 3(2-2-5)

Basic Biology

\waduareashNuadUaINtLazdnd TNInwaduasnskuaead ugAansuas
nsUsEENAlY N1sFuATIERAIELaIvRINY ANUVAINMANENITINLAETEUUTA 8113NT
YosAslivin mduiugesiivuazdnd UfoRnsiietes

Cells and organelles of plants and animals; cell cycles and cell divisions;
genetics and its applications; photosynthesis of plants; biodiversity and ecology system;

the kingdoms of life; reproduction of plants and animals; related laboratory

*51gAYNUA AN U1V IV DU 8U
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