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9111102 mmé’aﬂqmﬁamiﬁami
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English in Everyday Use

lsifaenin

Taitioenn

laitlpenin

laitlpenin

laitlpenin

laidoenin

laidoenin

(2) nguIvINYBEAEAASIAZTIANAENS

9121101 YINweIIN
Life Skills
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9121103  AudunaLied
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Science and Technology in Everyday Use
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14
60
40
20

30
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MUWAR
NUAR
NUAR
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NUAR
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(4) nguIINaRNE 1 wiqenn

9141101 AvnssuvIMeLiioTin 1(0-2-1)
Physical Activities for Life

1.2) 3dAnwiialuiden Lideandn 7 wilwha

(1) nguvINE lidewndn 2 wiogfin

9112101 ANWILASIUTIINA 3(2-2-5)
Lao Language and Culture

9112102 AW ILASIUSITUNLN 3(2-2-5)
Burmese Language and Culture

9112103 AW ILAZIAUSTTUNIAUIL 3(2-2-5)
Vietnamese Language and Culture

9112104 AW ILALIWUSTTULUNT 3(2-2-5)
Cambodian Language and Culture

9112105 MWILALIRILGITUNANE 3(2-2-5)
Malay Language and Culture

9112106 AW UAZTAUSTTUIY 3(2-2-5)
Chinese Language and Culture

9112107 nwuayTmusssudu 3(2-2-5)
Japanese Language and Culture

9112108 AW IMAZTAIUSTIUNIG 3(2-2-5)
Korean Language and Culture

9192301 MslnwSInguiarnisieans 2(1-2-3)

9122201

9122202

9122203

9122204

English Language Use and Communication

(2) ngudvaywemansuazdiauaans  Lidesndn 5 widefn
nsdnnsadelvuazaizgin 3(3-0-6)
Modern Management and Leadership

msfeansTuinusedu 3(3-0-6)
Communications in Everyday Life

quynIgen1edaUngsy 3(3-0-6)
Aesthetics of Fine and Applied Arts

ANUGULNT IR 3(3-0-6)
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Happiness of Life

9192302  mansnsysIwien1IALNTosHY 2(2-0-4)
King’s Philosophy for Locality Development
2) RUINTVUINIZAIY 98  wuneNN
2.1) NHUIVITINAG 38 wlenn
(1) FnInag 24 wiqeha
1190101  AMETIN 38533 255810 wazdniyarunnudung 2(2-0-4)
Morals, Ethics, Code of Ethics, and Teachers’ Spirituality
1190102  Usvgin1sAne 3(3-0-6)
Philosophy of Education
1190103  I9IMendmsuAg 3(3-0-6)
Psychology for Teachers
1190201  ASWAWIANGAS 3(3-0-6)
Curriculum Development
1190202  MyinuazUsHiluNaNISEUS 3(3-0-6)
Learning Measurement and Evaluation
1190203  winnssuuazmeluladansaumeaiienisdoansnisdinw 2(1-2-3)
WaENSEUS
Innovation and Information Technology for Educational
Communication and Learning
1190204  sinugn1sdeansuas Tmusssndmsung 2(2-0-a)
Communication Skills and Culture for Teachers
1190301 Ingnsianisiseus 3(3-0-6)
Learning Management Science
1190302  MTIFLUaTHAUILINNTTUNISISEU; 3(3-0-6)
Learning Innovation Research and Development
(2) Fjianmsaeulugaufinu 14 midefin
1190205  msUimInanwluanufing 1 1(120)
Practicum 1
1190303 msUumInInluaaufin 2 1(120)

Practicum 2
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1190401 nsUfuRnsaeuluan ufnw 1 6(720)
Internship 1

1190402 n1sUfuRnsaeuluanufiny 2 6(720)
Internship 2

2.2) nga3vien lifesndn 60  wiqefin

2.2.1) FyuanUeny 40  wiehn

4191104  TAndfug 3(2-2-5)

Basic Physics

4192101 adldwiuag 1 3(2-2-5)
Chemistry for Teachers 1

4192102 adldwiung 2 3(2-2-5)
Chemistry for Teachers 2

4192201 infiBuvieiugu 3(2-3-6)
Basic Organic Chemistry

4192202 \pflefuvidinugiu 3(2-3-6)
Basic Inorganic Chemistry

4192203 ifiieTeiitugiu 3(2-3-6)
Basic Analytical Chemistry

4192204 Fuafiiugiu 3(2-3-6)
Basic Biochemistry

4192205 \nfiBeRiEndfiug 3(2-3-6)
Basic Physical Chemistry

4192206 A danguEmTuATAll 3(3-0-6)
English for Chemistry Teacher

4192301  nsasdeuazuianssudmsunisaeuadl 2(2-0-4)
Creation of Media and Innovation for Chemistry
Teaching

4192302  AUNUIMIALAL 1(0-2-1)
Seminar in Chemistry

4192303 N133ANISISEUGLAL 2(2-0-4)

Learning Management in Chemistry
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4192304

4193104

4194109

1AINITIFENILAL]

Research Project in Chemistry
FAnefiug

Basic Biology
AdlamansiugIy

Basic Mathematics

2.2.2) Iy naniasn litfaenan
20
(1) ngudvuall Lideandn 7
4192103 AnuUasafuneLAll

4192207

4192305

4192306

4192307

4192308

4192208

4192309

4192310

4192311

Chemistry Safety
Wideimunaniidmiunag
Special Topics in Chemistry for Teachers
N159DNLUUNITNAABINILLAL
Experimental Design in Chemistry
wmpdiansldiadesile
Instrumental Techniques
(2) nguvINseRUAll lideendn 3
mi{fﬂﬁﬁmiimmﬁgimﬂmi
Integrated Chemistry Activities
Msdeansniaiviendmans
Communication in Science
(3) ngudvAdiuszEna Lideandn 10
willudinusedniu
Chemistry in Daily Life
LASINI9EN
Medicinal Chemistry
awnlysalnUdmsualdunse
Spectroscopy for Organic Chemistry

LASHNAN N EU9I5TTUYR

Natural Product Chemistry

2(1-2-3)

3(2-2-5)

3(3-0-6)

“nuenn

“nuenn

2(2-0-4)

2(2-0-4)

2(1-2-3)

3(2-2-5)

“i2enn

3(3-0-6)

3(3-0-6)

“i2enn

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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4192104
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ulumalulaBiitensfing
Nanotechnology for Education
WAiluagnanSouiguyy

Chemistry and Community Products
\flASasdnans

Cosmetic Chemistry

Wil

Surface Chemistry
\fiveIndsnuiidby

Chemistry of Sustainable Energy
meIvnUnsouliindngnsou
gy

Basic Chemistry

laidaenin

6

21

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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3.1.6 A193UIYIIEIV
1) vadanenaly
9111101 mwlneiienisdoans 3(2-2-5)
Thai for Communication
arwdifesiufsatunisiears mslininuenisiuasuwazdsansesvadasse
MsYIANMInYENsdsans uagiuasiiteldludinuszd1iu msiany nsfvinviuans nsld
mwiilensdeansludsauiiagiu
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 nflmé’aﬂqmﬁan'ﬁﬁamﬁ 3(2-2-5)
English for Communication
Tnssairshensalnwdengui usnglusnudsun1usanguguuuusigg
TuBinuszdriu msilnliflassadrshensalnwsangulunsya ils sruuazidewiionisdoans

Tudiauszaniu waluwmsnisainduedn Jagiuuazeunan
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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  AEB9NgEIUIINYTZINIU 3(2-2-5)

English in Everyday Use

Winvenisdearsmudinguludinusedntu msldddmiluginused Ty ansile
N151A 119879 N153eU Tuan1unsalaeg n1svinmewazn1snafanainsusednTu muedisn
AstAulonAisuarissy MsToaudn Msdeenmsuaziad ey n1susnian Ju i eu T
msasiase mstawsluiiviiay

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  AWIUATIAIUSIINAID 3(2-2-5)
Lao Language and Culture
anvazwazanuduinvesniwan nvenisils we 611 wazleauludinusydniu
Aave TausTin wavUszindlanluusunveslssrnueigeu
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  ANWILAZINUSITUNIUN 3(2-2-5)

Burmese Language and Culture

anvazkarauluaveIn Iyl inwenisils wa 81w wasleuludinusedniu
Aavy Taustiy wazUszimalnanluuSunvesUsssnaue ey

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



28

9112103  AIWILASINUTIIUILAUIY 3(2-2-5)
Vietnamese Language and Culture
a”ﬂwmzl,l,azm”lmﬂumma@mmﬁamum NAwENITN 9 ne 97U WagLIgu

TutinUszdniu Aavs Tmusis tazUszimallvaunuluuiunveslssnaueidou
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 mwmazi’musssuwm 3(2-2-5)

Cambodian Language and Culture

anwaziasauduinvesnwuns inwenisile we 61w wasdeuludinUszdniu
Aaly TaussTy warUseinaliuusluusunuesussanaue oy

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  MWIUATIAUSITUNAY 3(2-2-5)

Malay Language and Culture

anwaziazauduinveanvinaiy Winwenisita wa 81w uandeuluiinusyd1iu
Aaly Tausssy wazUszindluangluuSunvesussnaue iy

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

9112106  AMWILASINUSIINIY 3(2-2-5)

Chinese Language and Culture

anvaizuaraUiunveInIwIdu invenisils we 81w wazsdeuludinuszaniu
Aavy Tausssy warUsenalduluuSunveslssrauedsunasioltivng iusen

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
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9112107  AwuazTaussIugy 3(2-2-5)

Japanese Language and Culture

dnwazuazauidusnvesmundu inwennsils ya 91u wasdouludinyszdniu
Rauy Jaussau uazUsznddUuluuiunvesszvesedounaziedony fuoen

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  ANWIHATIAIUSITUNING 3(2-2-5)

Korean Language and Culture

anwazwazauduinveanwnng vinvensile we 61w wandeuluiinuszdriu
Aale Tausssy wazUssmalinudluusunveslssvnuedeunasiolduns Tusen

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  mslmEnsInguazMIaeEns 2(1-2-3)

English Language Use and Communication

nslmundangquitensieans madausluideiiuiauls nmsuanseuAniuves
AULDI mimummﬁmﬁummg’gu nst@sulszaunisal L‘Viﬁlmszﬁ AuAn wazaulliu
NSLWHUANAUBUTZLANFING

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

9121101  VinwzdIn 3(3-0-6)
Life Skills
vinweAsududmiumsisedinusgdiiu dinvsansyana inwensindedoans
WnwedInuLaginuyen15UsEnaueIdn  N1TWAILIAY ANURAIANI9TSUN] dUnInTaLay
nMsUfUf AussTuaesTIuLazAdenifisUssasd msAndiased dadulanazuidymiedis

a5198556 N13vinuduiy N1sensTIneg L
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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  &enulneuazdenulanluanisseii 21 3(3-0-6)
Thai and Global Society in 21st Century
fFrulneluviunlanludfvszifmansnazensesssulne Uszins Twusssulneg

unumLagAIedeulvesmau insusiaweiisufionsiauiegnadiiu lasansnse s

Tunszumanfanszusiiunsumgfinasnasiay Us1ve)viesiu aunauuszavduvaelde

nzfusandedld (edeu) usunveangulsemaAauidn wasaUnNISVRIANA AT NTZE

USUNMASE39A (929 Yuwa) deuvinine desivdgiiuaunadimsseiaz Ussimenna
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  anuduwailios 1(1-0-2)

Active Citizenship

[ & a v v a s [

nannsiugIuvein1sunaseslussueul sz sUlnuduinszunnensgns iy
Usey AUV ansuazvinivemaiiies Indrdinansnsue viauad wazAtoulunnudednd
g930 NaNTENUIINNITNITANAWAFMeadiaukarUTEImAYIA

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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o

9122201  n1sAnMsadelninazaein 3(3-0-6)

Modern Management and Leadership

LIAR Ngufn1sdanis nsdanisesduszneunisuazvindisineg lussdng nnsld
waluladifionisdanisesdns wafa nauiaeduiuaznsvieuduiiy 93esssunazanny
FurnseuRadIAL

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  msAessTudinuseanty 3(3-0-6)
Communications in Everyday Use
AVIUVNIEYBINTTE 013 ?{aﬂizmmmm ﬂﬁfm/i’]ﬁu?i'aasj’mﬁ%ﬁmiyﬂm AU
undofouazamaniomans nansenuvede nsuilaedoedradlaludinussdriu nislide
pgsdimnuiuinveusedsauliasindvidiuyana 2385330 A5381UTI NgUsneTiiende
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  guvisEzneAaUnI 3(3-0-6)
Aesthetics of Fine and Applied Arts
ANUMINGLAENUNIAUNTEE NTEUIUMSITEUS Usvaunisal wagn1suseidy
ANAMNIIANNNNYBIAaUNTTY MuauRs Auwgfald uazsuviaudad
Definitions and theories of aesthetics; learning process, experience, and

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

9122204  AUFHUUNITIN 3(3-0-6)
Happiness of Life
anuvng anudduazdadeiiliiAaanuay wnfenguiiiieadesiuaugy
Aavzmsandudindfimnugy dufigu n13Andauin Anugudunsien suefisniy

NTATNANUGY INAT1TULINOAINNGUVDINDUY
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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

9192302  AdAsNIETRENTRALNTasHY 2(2-0-4)

King’s Philosophy for Locality Development

wnAn ndnnsveslasinssuliesnainszswds msUszgndlindnnns nssanu
vanUfugvenasusianeliios wnAnnsiamuuusBuluiinussdiu mslesgignsmany
aaniflomsiaunguvuduLUUmNmansnszvegadugusssunazdedu nsaudelums
MUlAgYIUINITHUUBIATIAUNMAATEYY

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 concerning the King’s philosophy concretely

and sustainably; holistic-integrated collaboration with partnership networks

9131101  AnerAmaasuazimalulagludInuszaniu 3(2-2-5)
Science and Technology in Everyday Use
ﬂWiLLE“IN‘VI’]WJ’]&Ii::ﬁ]7ﬂiaﬂﬁiiwﬁ’la‘ﬁ\m’mﬁ’]u%’mﬁwLL@%ﬂ’]EJﬂ’]‘W ANEAA QYUDI

nsrUIUAISAANIEINemans nsttmaluladludinusedriu arsiadiduivwardunsioain

arsiadl nnzlanfeu uarn1siUd suudasaningiennied uazANAIAYIBINTATITIN

RRTGHERL
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  vinwznsiReuiuasuilynidendinanans 3(2-2-5)
Learning and Problem Solving Skills in Mathematics
ATNAIUIINYZNITAALUUDIATILTNATINANENI LA ANAAIERNT NaNNITWAT YN

wazEnmsldinana doyauaznisiinsgideyailosiu uuusasmsadinmandidosiu nwens

Aaienssuskazwndym
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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  AANTIUNNNBLNETIA 1(0-2-1)

Physical Activities for Life

ANATINY AN ANl LLazm’mﬁ’]ﬁnguﬁug’mmmﬁf\miﬁm’]amEJ Fumeuly
msUfiRRanssImeneisluinusesnfusagenuing WiensiigunweunsieimlaerumsU U
Aanssunisiadouln nsdesiulazguagunm nsiasuasaussanImmnieniy fanssuiwlng
AWNEINa A9NTINNITOINAIAINIY AINTTUTUNUINIG LLEWﬁﬁ]ﬂiillﬂ’l'ﬁLﬂgEJuvLWJ‘VI’Nﬂ’IEJEdJIuG]
fiAedos

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) NIV UANIZAY
1190101 ARISTIU F3BTIIN ATIBIUTIA wazImdygraunnandung 2(2-0-4)
Morals, Ethics, Code of Ethics, and Teachers’ Spirituality

ANYUTENGA N1TUNUAAUAINDITTEIUTINVOITUITN N1TWRIUIE LT eu

[ s

medniyyrunnudung n139ned duasizikazysannisesdauiifeltuaiieuvesng

A7)

3581UIANANAS AMETIN 2T85TUAMTUAT Indaarunnuduag nguineiiieitesiv
v i

WIWNAT ANNANTINITIAUTINTNAT N13IANITSEUIMITuUTEaunITal nTalAnYT wazn1sEn

Y

UUuRdlenisasvieudn nsauiawes lunisiuasfia anuseuy viuade wasriudenis

Y

RIGEURIGE
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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 USyey1nsinun 3(3-0-6)

Philosophy of Education

N1531A5189 US98y NN wwafia ngefnisfine ITuinmsvesmsdnwineg
wazn1sAnwilan NMsFANITAUAINAISANYY SEUUATAUMALT BA1TUTMITTANTAMAN
Y09a01uAnY N5V suRUaINISAN B Unvesdiay LASYFN D uleuie qwamam%
LAZLNUIIY UTUNNITIANITANEI999L5 058Ul AL IEAUNITANYILASUTLLANNITA N
NNIEONHUULAENSAEIUNTUTEAUANNNASANYY Nsasvioudn WagnsUussendly

Analysis of Philosophy, principles, concepts, educational concepts and
theories; evaluation of Thai education and world educational; educational quality
management and administration; information system for school quality management and
administration; educational change through context of social, economic, policies,
strategies, and plans; school management in education levels and type; design and

operation on educational quality assurance; reflections and application

1190103 IInedmiuag 3(3-0-6)

Psychology for Teachers

NANNIT WUIAR NHBANNTATINGINAUINGT T0TINYINTTANY kazTnIne,
Tiamu3nw mslesed msuddamn uazmsdsegndldanuinnadninen mansmsausiie
Msdanisiious maduasuiauinsgizeunudnenmuaziisie fi3suiidanudeanisfiem
Msfnwsensdl mafmugizousmednigyunudueg nslinsazieudaiiienisoenuuy
M3gua Mstewde wazmsianndieuduneyaranudnemumsianeuedumsidungia
finnuseus siuasiy wazsiusonisiudsuuas nsliduurih mslideyadounduuniunases
wazgifvadeaiiensduaiuinuinisvesiou nsaduaimsudelunsiaundiSounay

FeuHansianaundseuldesalusyuy
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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 NIWAIUINANE AT 3(3-0-6)

Curriculum Development

NANNT WUIAA N NITHAILINENEAS ﬁugmmaﬂ%’mmmﬁmm ININEN
depy Tuusssy wazmalulaglumsiawvdngns Iauinisvemangasiulssmalne Ul
YRINANGNT NTLUIUNINAWINSNGAT N1sUmanansilly nsuseilunazUsudsandnans
VANGATUNUNAN NENgATAUANK wé’ﬂqmmi?ﬁﬂm%uﬁugm Yaymwazuwuslialuniswamn
VANENT N159BNKUULATTRIUNVANgATANUANW

Principles, concepts, theories of curriculum development; foundation of
educational philosophy, psychology, society, culture and technology for curriculum
development; curriculum evolution in 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

1190202 nsinuazUssliunanisiseus 3(3-0-6)
Learning Measurement and Evaluation
NaNN1T WAL eIt uNIsTaLazUseillunanisiiou; anaudiveuinds

Usziliuna JURUUNTinkaUseliunan1siseus nRnssunensane inTedledananisiseu;

a wa 124

N13UTEUNANITTEUIANENINASe MTUsllunaUfURkagnsasasasiladananisiseus

N13MTIABUAMNINLAT B9T0 Al A luN1ILATIETayatiionsinuasUseiiiuna nsiseus

Y Y

nsRRAUNANSSEuUskaznsiideyaleunduiveinudisounasn1sInnsseus;

Y
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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 uinnssunaznalulagasaumaAivan1saaasNsANYN 2(1-2-3)
=) v
wazn1sIseus
Innovation and Information Technology for Educational
Communication and Learning
Y} a = ) d d' N
NANNIT WUIAR wasNguy winnssukavmalulagaisaunaion1sdaans
= a ¥ vV aaa v ¥ aaa o
nsfnwLazn1sseus ngranekazassevssalumsldmalulagadva nisldmaluladadvialy
N1309NHUUNITIANISIS U MUsTINYIRYRIa1v I v en W E e ulililga SAnuas
fianuduuinns Jiseuiifinnudeinisiiey N13531A312% 1151800 N1590NWUY NITHAILY
a 9 ¥ o a a o
n13UsEdu NSy suINITuasn1sUsegnalduinnssukazimaluladaisauneiensdoans
= % a 14 ] = a a ] a % ca ¥ 4
nsfny warnsdanisiseusleegndivssansain msldasdiansnddumadaya Tdnsasviou

Aa A v

Anludszgndlilunmsfaumuiediiduasii Tanuseud wagiiuaiodernuiUasundas

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 vinwzn1saessuazSmusTINEMIUAg 2(2-0-4)

Communication Skills and Culture for Teachers

AuEAgYeInIKing Mwdingy warTausssulnedmiuag nsUfus nsils
MTNA 381U WazMdiey vinwgnsdeans wadanstiauedeya nsufoRnumu sy
Ineluanufiny guwy wazdsaulng

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 nsUUAIv TN luaaufne 1 1(120)

Practicum 1

M adnyuginanisenisanuinuazasmsluininag 158 1usTa0
Fdn unummiiiag msaiisanusadeduiunasedunisqua tremdeuasiaundiSou
MIsenuNanIsiawInunnissusgaduszuy medszandldrnuinidmineuazinalulad
Fdvia mswamumdngasuazAanssunsiauindneg msdunauagiiasginnsufiantidiag
nsneAuNEuIINUsEAUMIainTsSeusluanufnw nsduasieiesdnnuikavinanissey;
Tuaau@nuiluuszidiuasvioundu uazsnaniasudousluguuuuguvuuinisbous

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 psychology and 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)



38

1190301 INgINIIANTTEUS 3(3-0-6)

Learning Management Science

NOURNITIUT N13IANTTITEUTBIN NMTTANMTTEUTUUUYITNINIT UINNTTUNIT
IANSISeU3 nslddeuasmaluladiata msusmsianstuSeu nsAnuideusy nseenuuy
wazllgunauNsInNIseus nsinUfiRnisasuluuIanianmeaesdanisiseuiluaniudng

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; school practicum

1190302 N3ITBUATHAILILIANTINNSITUS 3(3-0-6)
Learning Innovation Research and Development
nann1T wuIAna Tun15398 25581055ENITY nasaaTisian ndyniuas

ANUABINITIUNTTAILNELSEU JunaulazmMseeniuun1TITelutusey nsWisulasesnaidely

v -dl v a ¥ 4

Fuseu nsvszyndlFmaluladfdfaiedmuinaiousvesdiion nisadreunnssuiionam
mMeFeuiuazuidamgiFou msahaaziineinuameieioldy aifuaznineidoya
Madeusisnunside mstwadde llddeudtymuasiaunisBousiiGou

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 learning 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
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1190303 nsuUATvIInluaaudnel 2 1(120)

Practicum 2

A flamadeuSeuwniou : 1190205 3 msuf iR dnlusemdnu 1

nsUsEngAnuduuuuegufifnuesseussaindn msufvasnugtaens
Sfuagiideunguanssmatoudaeiviamsdiu msysanisesdnug N9N13
U3 Nseoniuuinngsy MsUseiuaunnnIsingk N153nnTsiSeuskAUTTEINIANTLSEUS
n1saseadusndenul Unasesluniswaun qua Yrewmdesi3eu nswauinueeli
fienuduasiieondnlumansivdnaguazaransaviiznen n1ssulasinisduasueysng
Fausssunaznivyyviesiu nnstmanisifouluanunwviluuszifivazieunduas
SamuanasuFeuslusuiuugmuusisnsiious

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 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 n1sujiansaeuluaaudne 1 6(720)
Internship 1
edviidesseunituiay : 1190303 31 msufoFivdwluanufnm 2
nsugudnisaeuluaniudnuyi n1susengAaud unuueg 197 &
PIUDTILIVTIAAVITN N1FBNLULLATIAUTIBINMATWTEU N13TRRansTINTFousliiAn
nIzvIUNMIAntugs MsUssndaluladidvianieuinnssumamsfinm nssudofudunasos
TunsuAd g ISeuaI8nIzUIUNTITY N15aENBUNITUTINAINTTUALETUAI UAINTING
Andn Tassnsdaaiueyindinmsssunazgidyaviosiu nstnanisdeusluaniudnuly

Uszilluazvioundusazianiudeuseussiuiuluguuuuguuwisnsisous
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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 nsujiansaeuluaaudnen 2 6(720)

Internship 2

gAY MABIEBUNIUADY : 1190401 Fv1 MU URNsapuluaaufnwm 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
happily to 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
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4191108  Wandiugy 3(2-2-5)

Basic Physics

nnwes Maadeudl ngnisiadeudl Muazndanu luwudy aunana vedlva
anufeu Adunarausfvesndu T uazwivén aduwimanlii Adndesnauuasiiand
feded wazfuRnisiiAeades

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
4192101 wnildmiuag 1 3(2-2-5)

Chemistry for Teachers 1

lnsasseenouLasn1319519 Usunaansduiug Wussied uiia veuds vounan
asavany guumamans saunamansiail Yguanisiiieates Uszgndanudeuadiile
mi%’mmiGsuiﬁwmmam%“Luaz@fumiﬁﬂm%uﬁugmiﬁmmzamﬁuam‘wLL@zU%Ummﬁmﬁ'u

Atomic structure and periodic table; stoichiometry; chemical bonding; gases,
solids, liquids and solutions; thermodynamics; chemical kinetics; related laboratory;
applying chemistry knowledge for science learning management in basic education to suite
with conditions and local contexts
4192102 Lalidvsung 2 3(2-2-5)

Chemistry for Teachers 2

Juniidesamzidouneu: 4192101 ifldmiuag 1

aunawadl augalooouluii nan wa inde twies iadllwih iaiidunididessiu
afidnedesidosdy tafdwwandoun UFURNSTLA 2t Useyndannuddruiadidie
nsdniaseuinemanslussiunsfnnduiiugulisngassvanmuasuiunuesviosiu

Pre-requisite: 4192101 Chemistry for Teachers 1

Chemical equilibrium; ionic equilibrium in aqueous solution; aqueous acid—
base equilibriums; acid, base, salt, buffer; electrochemistry; introduction to organic
chemistry; introduction to nuclear chemistry; environmental chemistry; related laboratory;
applying chemistry knowledge for science learning management in basic education to suite

with conditions and local contexts
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4192103 AMUUADNNYNIAY 2(2-0-4)
Chemistry Safety

n1sldgunsalluviesuUanisiail n1sduunuseianvesansiadl aanaisiaiuay
lenansteayanulasadivasiadl dunsieatnaisiall n15ld 1usnyl n1sdnnsuaznsTaLiv
asiail msdanisvendesunseniaadl 3desiugiRmauazlsafiiinainarsnadl nsugy
weuaLtody

Use of equipment in chemistry laboratory; classification of chemicals;
chemical labeling and safety data sheet; chemical hazards; usage, preservation,
management and storage of chemicals; management of hazardous chemical waste;
methods for accident prevention and disease from chemicals; basic first aid
4192201 \niBuvdiugiu 3(2-3-6)

Basic Organic Chemistry

Fuitdesamalounau: 4192101 wiidwiung 1 wag 4192102 wniidmsung 2

silauaznalnvesl fATenaddunid awilowd lassade n1se1ude audd
e muarnIaal nTeTou wazUfAsedif sadesvesaisusznavlalasaiiueu
welslendn uearaglas weanoses Bmes weadlan AWML NINAITUBNTEN auRuSYRINTA
mfuendan uaztediu mivszgndldluTiauszdiiu UiTRnsiiAeades

Pre-requisite: 4192101 Chemistry for Teachers 1 and 4192102 Chemistry for

Teachers 2

Types and mechanism of organic chemistry reactions; stereochemistry;
structures, nomenclature, physical and chemical properties, preparation, and reactions of
hydrocarbons, heterocyclic, alkyl halides, alcohols, ethers, aldehydes, ketones, carboxylic

acids, derivatives of carboxylic acid and amines; applications in daily life; related laboratory

1
a N ¢ A

4192202 ipdlatiun3gnugu 3(2-3-6)
Basic Inorganic Chemistry
Indesameilsunau: 4192101 alldwiuag 1 uay 4192102 wildmiung 2
lassasvoemnon anugn NI uYeternaukazliana aulAvressinsnswumiiv
LAEEINNIINTTY WuseLad anunskasngunay dudnvalvey ndlaoasauduiloiuy
< a e % = e o w a ua A o
Yo tunsd lnssadndn nsusvendldludinusedniu UURnsinetes
Pre-requisite: 4192101 Chemistry for Teachers 1 and 4192102 Chemistry for

Teachers 2
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Atomic structure; energy states of atom and molecule; properties of
representative elements and transition elements; chemical bonding; symmetry and group
theory; term symbols; fundamental of coordination chemistry; inorganic solid; crystalline
structure; applications in daily life; related laboratory
4192203 \niiAnszviiugiy 3(2-3-6)

Basic Analytical Chemistry

Jufidesamedeunaw: 4192101 wildwsung 1 uar 4192102 weildmiuag 2

NANNITANIATIEMTIAUANLALUTIIM N15AAT YTy aElA N1SATLI
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inesilouazmaluladiiAsates msUssgndlfludinusgdriu UfoRnmsiiietos

Pre-requisite: 4192101 Chemistry for Teachers 1 and 4192102 Chemistry for

Teachers 2

Principles of qualitative and quantitative analysis; statistical data analysis;
calculation of analytical chemistry; gravimetric analysis; volumetric analysis; instrumental
analysis and related technology; applications in daily life; related laboratory
4192204  Fuadiiugu 3(2-3-6)

Basic Biochemistry
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Pre-requisite: 4192201 Basic Organic Chemistry

The composition and function of organelle within cell; energy and change in
biochemistry; structure, property and function of carbohydrate, protein, enzyme, lipid and
nucleic acid; hormones; vitamin and mineral; basic of biomolecule metabolism;
application in industrial biochemistry and biochemical separation techniques; related

laboratory
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4192205 \niBeaiAndugu 3(2-3-6)
Basic Physical Chemistry
Fuitdesamulounau: 4192101 wfldmiuag 1 uaz 4192102 wnildmiung 2
Aud i ugudmyuai i and wiauasnguiaavvesuia guvwarans
augaiadl aunainnia ngignia saunamansiad indlwi Ledfuia indaeudu UfoRnsd
Aeades
Pre-requisite: 4192101 Chemistry for Teachers 1 and 4192102 Chemistry for
Teachers 2
Fundamentals of physical chemistry; gases and kinetic theory of gases;
thermodynamics; chemical equilibrium; phase equilibria; phase rule; chemical kinetics;
electrochemistry; surface chemistry; quantum chemistry; related laboratory
4192206 medangedmiuaziadl 3(3-0-6)
English for Chemistry Teacher
nsUszgndlddmimaiamanivazinemand drdwidiAsademanisfnm
NM3EILLaYN1THUAUNANNIIYINISTIA st uaiuaznis@nen nsininey nsile N3N
n1581u nMsilsud osfuiitonsd eansiddvnisienaafiuagnisdnendunmusinge
miE]E]ﬂLLUUﬁﬁ]ﬂiiﬂJﬂ’liﬁﬂuiﬂnNLﬂﬁjLL‘U‘Uf\!ﬁﬂ’]ﬂLﬂUﬂ’]‘H’]ﬁﬂﬂﬂ‘lﬂUU’NL‘ﬁ@‘m
Application for chemistry and science technical terms; educational
vocabulary; academic article reading and translating in chemistry and education; practicing
basic listening, speaking, reading and writing skills for academic communication including
chemistry and education in English; some topics of designing learning activities in chemistry
for microteaching in English
4192207  viadeiiAwnaAldmTUAg 2(2-0-4)
Special Topics in Chemistry for Teachers
vhteihaulaluiiagiuiifeademmaaiiuaznisaouadl
Current interesting topics in chemistry and chemistry teaching
4192208 wiludinuszaniu 2(2-0-4)
Chemistry in Daily Life
aseflluinusesiu vafwiiReatestuanaind uiiseadluduusseniauas
wida inflveshunaste indlvesTanuazndafusinianisnues madsuudamiaedly
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Chemicals in daily life; pollutions associated with chemicals; chemical reactions in
atmosphere and water; chemistry of soil and fertilizer; chemical changes in food, medicine

and medical instruments; chemistry in cosmetics

4192301 madedeuazuinnssudmiunsaauad] 2(2-0-4)
Creation of Media and Innovation for Chemistry Teaching
ANudIAgLazuuIAalunsuand swazuinnssuildlunssnissunisasy
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nseenuuy Msthluly wagnsusziliudenisizousivied]

Importance and concept of media and innovation production for learning
management; media selecting; arts in media design for learning; production and
maintenance of laboratory apparatus; data base and chemistry research retrieval; principles
and applications of chemistry software package; utilizing computer programs for creating
chemical media; small-scale chemistry experiment; applying local materials for creating
media, chemical and laboratory apparatus for learning activities designing, implementing
and evaluating chemistry learning media
4192302 GEEUTRVIQNITCEY 1(0-2-1)

Seminar in Chemistry

nsléaw do wazmalulad Tunisduainsiusiudoya n1seuuaznisfn
Ansideyaluunauivinisvseunandidelml 9 n1syYsunIsANNedl Msdalaiay
N30 AUTIUNAMUNITITINITUEZIUITENUATNI BLATIAN YT

Use of language, media, and technology for investicating and collecting
information; reading and information analysis in new academic article or research literature,
integrated chemistry knowledge; presentation and discussion of academic article and

research literature in chemistry or chemistry education
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4192303 n133aNsiseusiall 2(2-0-4)

Learning Management in Chemistry

TIWUINITNSANYT MANGATNAUAITENSISEUTINIMANSATUNANFATUAUNA
s duiiugn n133ansiseu v edlusedulseudnyinoulaty n15iATIEYINaNans
wedanismueutuiFou madeuuunisaeuiviall msdaninFeuduuugania

Evolution of education; curriculum in the subject area of science learning
according to the basic education core curriculum; chemistry learning management at the
upper secondary level; curriculum analysis; writing lesson plan for chemistry; classroom
control techniques; micro learning management

4192304 1A5IN1538N19Ad 2(1-2-3)

Research Project in Chemistry

[ =~

nannsuazsvideuisive a3ussulunmside malanisiiudieds adaui
N15398 N1T90NLUULAZAITYINIATINITITENINAL N1TII89TUNANITINE NITUILEUBNAIUITE

Principle and research methodology; research ethics; sampling techniques;
statistics for research; planning and conducting chemical research projects; research report;
research presentation
4192305 N1300NLUUNITNAADINILAY 2(1-2-3)

Experimental Design in Chemistry

n1snaaeanIAd sea vl seud nwiludag Uy nnsnuadng Useasa
Tumsisdvied mseenuuumsneasuaiuazadafiiistes nsdszendldianmaeld
lunsveaeanaadl

Contemporary chemistry experiments in secondary school; assigning
objectives for studying in chemistry; experimental design in chemistry and related statistics;
applying waste materials for chemical experiments
4192306 wadian1sldia3asile 3(2-2-5)

Instrumental Techniques

Mé’ﬂmiLLawqwﬁﬁumm’%mﬁ@LﬁaaﬁuLwﬂﬁﬂmiaﬁ’mLLasL%ﬂﬁﬂmsLLaﬂmi WALA
Tasuvns il wedlamaadilnil mallamsanlnsalny

Principles and theories of instruments for extraction and separation
techniques; chromatographic technique; electrochemical technique; spectroscopic

technique
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4192307 N1SIANINTIUATYTAUING 3(3-0-6)

Integrated Chemistry Activities

ﬂ’ﬁE]E]ﬂLLUUﬁﬁ]ﬂi'ﬁMW’]\iLﬂﬁyﬁﬂﬂﬂﬁi NANNITLAZNITOBNLUVAINTTUAIULUINS
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Meinermans msuszgndltdeuazuinngsu

Design of integrated chemistry activities; principles and design of STEM
education activities in accordance with scientific principles; scientific learning activities;
science camp; applying media and innovation
4192308 mMsdemamainendans 3(3-0-6)

Communication in Science

wdnnsuaznquinisdearsmeinenmand inaluladansaumaiionisdoas
sUuUUN"sdeas nsdeansmedulnngiin toend wazuenndiadu n13agUInermanie
waluladarsauina N1588nUUUNISTANINTTUAITIT U JULUUNITLANIINEIAEnS
nsdLaUeANNTING MRS

Principles and theories of science communication; information technology
for communication; communication patterns; communication by infographic, augmented
reality (AR), and applications; scientific illustration by information technology; pattern of
science show; presentation of science knowledge
4192309 LATINI9EN 3(3-0-6)

Medicinal Chemistry

UsyiRveseunulagdu Ussianveseuazlassasimandl auautiniaiivay
Aandu0981 @1500ngM3 N1 d1AYINTIIUF AuduRuSIznIlasiadeasuas
nseenguisvess mathdsenguuuusn q TWsasnd

History of modern medicines; types of drugs and their chemical structures;
chemical and physical properties of drugs; significant bioactive compounds from nature;
structure-activity relationship (SAR); drugs delivery system; prodrugs
4192310 annsalnUdmwsuiniisunsd 3(3-0-6)

Spectroscopy for Organic Chemistry

n1sigadlassasimaaivesansdunidaemaingi-idda aidnlnsalnd
Wisesnsudnesudunsusaaninsalnld duedfeduuniuanislauuudaidninsalnd

wazhuaanInguns



48

Structure elucidation of organic compounds by UV-Visible spectroscopy,
Fourier-Transform Infrared spectroscopy, Nuclear Magnetic Resonance spectroscopy and
Mass spectrometry
4192311 LANNANANINSITUYIR 3(2-2-5)

Natural Product Chemistry

a
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Types of chemical constituents in nature; biosynthesis pathway of chemical
constituents from nature; extraction; separation; purification; biological activity; toxicity;
utilization of application usage; appropriate applying local context; related laboratory

4192312 uluwaluladiienisinen 3(3-0-6)

Nanotechnology for Education

AUMLNELazUR ULIRYBIUIluAdasuazulumalulad tmadanisdauasiei
Faguilu ndnnsnisiavsinamesidndluszduunlu wndesdloduareinaznainiaguilu
n1suszgndunluemansuazulumalulaglugnainnssy Janeans n1swnng wavkansn
TuginuszdnTu nMsussyndnguiuasrannislumsinnisseus

Meaning and scope of nanoscience and nanotechnology; synthesis
techniques of nanomaterials; nanoscale measurement principle in physics; synthesis and
detection instruments for nanomaterials; applications of nanoscience and nanotechnology
in industries, material science, medicine, and daily life products; applying related theories
and principles for learning management

4192313 GHIGEREENGILHLAY 3(3-0-6)

Chemistry and Community Products
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Local herbal exploration; study of important component product in daily
life; production processes; herbal processing by drying; utilization of herbs in daily life
product or agricultural products; production herbs by organic farming; appropriate applying
local context
4192314 wiliA3asd1ane 3(2-2-5)

Cosmetic Chemistry

Mswdn AuantAvosansing 4 Aldluedesdiens indesdienaiiennuazenn
\3osdod Uil 1SesdonesIsuTd Mlngiasesdiens Ustleviuaglnuiiin
NnAFesdnns UFiRnsiiAeades

Component of production; properties of ingredients in cosmetic; cleansing
cosmetics; skin care cosmetics, cosmetics from natural products; analysis of cosmetic; utility
and toxicity of cosmetic; related laboratory
4192315  afiufia 3(3-0-6)

Surface Chemistry

wiaReRiug A sfuednuas sdavesiiuia Aruids nsTaaanufi
é"smL%ULLazLLUUf\i’wammwaumam%ﬂawgjﬁ%muuﬁuﬁa AU AseTIsNUS n1saaduniuadl
wagnnanieniw lelumeunisgadu nsuszgndldiadiuialudagu iadiufiafifdeides
Tunuszaniu

Basic concept of surface chemistry; types of surface; surface tension; surface
tension measurements; rate and kinetic model of surface reactions; heterogeneous catalyst;
chemical and physical adsorption; adsorption isotherm; current applications of surface
chemistry; surface chemistry in daily life
4192316 \ndvaandenuiidedu 3(3-0-6)

Chemistry of Sustainable Energy

nannsiugRsafundanu Yanlnl wazimeluladnisndandsn wazdaiu
Fondatanm wazndsudanm waluladiwadluiadvazuumnes n1sudnalelasiou
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Basic principles of energy; novel materials and technologies for energy
production and storage; bio- fuels and bioenergy; electrochemical cells and battery
technologies; production of hydrogen; solar energy; photovoltaic cells; nuclear energy;
green technology for sustainable environment; carbon capture and storage; pollution
prevention
4192317 LATINI9EN 3(3-0-6)

Medicinal Chemistry

UseiRveseunulagdu Useinnveseuarlassasiamandl anaudinaeiivag
Adndveaen a1seongnineeiiddyansssund anuduiusszuinlasadiaaisuas
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History of modern medicines; types of drugs and their chemical structures;
chemical and physical properties of drugs; significant bioactive compounds from nature;
structure-activity relationship (SAR); drugs delivery system; prodrugs
4193104 Frnerinugu 3(2-2-5)

Basic Biology

LR LAz RS NLUAGYvRITLaTdRT 1) INTiwaduasNIswuweas Nugaansay
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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
4194109 AdinFERS ALY 3(3-0-6)

Basic Mathematics

HINTULDNDG LWL UL T ALALHINTUADNITNY LUNS NY WAL TEUVUANNITLT LAY
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Alnauifuazn1sUszgnd Lnwmesluuingll 3 IR affllesdu uaagaaiUsadu
Exponential functions and logarithmic functions; matrices and linear
equation systems; trigonometry and applications; vectors in 3 dimensions; introduction to

statistics; introduction to calculus
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4192104 LAdiNugIU 3(2-2-5)
Basic Chemistry
lpssassoznoularn131951s Usinaansduiiug sfiusziedl uiia veauds veamad
ansazane aunarnansiall augaiadl nsnivauazinde wildunididedy UiTRmsfiAates
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
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