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2. NMINALINAANTAITFIUTAMUNINTFIUANATEAVIANAN Y W.A. 2565
2.1 HAAWSNFBUSAUNINTFIUAMIAITTAURANAN Y W.A. 2565
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1) nagwsn1siteuiauAN;
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2.2 WNUNKEAINITNTEINBAIUTURAYBUNAGNSNITISBUTIINNANGATEI18787

(Curriculum Mapping)
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2.3 WadwsMsiseuinAanivawmangas (PLOs)
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N133ANT9I58U3 wazn1susTuNanIsseus

UINTFIUNE HAGWSNISEUINANANTY nagNSNISIANITSEU; NSUTEIUNANTT
nsseu3 Seu3
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a L4 [ £%3 < . 4 a Y
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eXe
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@SunaumnevizensiamLA (3) INTFEUTUUY Active | (3) Uszilluannpay

lAsenndeAnednuslaegnavinyay | Leamning MIFUNAUDITY
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HouazrArosureTein

YTy 1azn Iz UUNAUNSINGIANENS

Philosophy and Vision of Science

U9y UseiRa1ansuagimuin1suesauAnnIaInefians
ATNIINIINYIAIAATLAZIINARNIINYIFIEAT LAZTITULIR VDY
Wenmans aAnuFuiusvarNILarndNNINIINeIMans vy
Wuanavefinenmans Ideviaimainemanivesinenayussmelu
nANeTeU J3U5ITUMAYATIIUTTUNINEansTie T par ud sy
izt ezt B nenmans i et vl ymveaisdy
UssynauTuauasddenmimavenmansinusulgddivmngauiums
AvaLUIMIMSLAnemansilowaviesiu Boufuuusnieuas
nsdlfnw nefimsienadwsluusiazAanssunasnsddnwiiiolsidoya
dounduiilemsianngjFeu

Philosophy, history and evolution of scientific ideas,
scientific methodology, philosophy of science, vision of science
and natural science, relationship of knowledge and scientific
principles to the universality of science, the scientific approach
and scientific attitude, the science and ethic of society, scientific
analysis and trends on local issues, application of science
philosophies and visions to improve methods in local
development. Learn by exchanging ideas and case studies. The
outcomes of each activity and case study are measured to
provide feedback for learner development. Collaborative learning
and case studies, with results measured in each activity and case

study to provide feedback for student development.

U(n-U-2)
3(3-0-6)
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WIRNTIUMINEIAEnsHazmalulag

Innovation of Science and Technology

ANUAIAY LAz IULUUVBIUTANTITUN NI N AEnT Lag
wmalulad esdusznovuarladefinendesiuutnnssunisdu
Wemanitazialulal IiaTzieNdAguaranuduTusYesn sy
winnssuvadnuinenmanfuasmaluladifioudamuasiamnyiosiu
watanslduianssumaveimansuazmalulaglvdlszs@nsnom
Boufuvuuanivdsunudnuaznsdidnw Taedinmsianadnsluusdas
AnssumaznsalfnwiielideyatieunduiiliomsianngiSeu

The importance and patterns of scientific and technological
innovation, components and factors in scientific and
technological  innovation, analyze the importance and
relationship of the use of scientific and technological innovation
to solve problems and to develop local, technical and scientific
innovations effectively. Learning is an exchange of ideas and case
studies, with results measured in each activity and case study to
provide feedback for student development.
33 U8UIB LN IAEASANEN

Research Methodology in Science Education

mMsnagoUALRT I B Rwesuaridmnilines Sinsen
ANULUIUTIU ARTIzvinIsannostasanduius uwlanaaans Anw)
Fmsauenan15Ide nsdmanuIdeluly Seuuuusuidouasiin
UfoRTeudlassnaide TnelimsianadwsluwsiazAanssuitelyideya
JounduiilemsianngiSeu

Testing assumptions, both parametric and non-parametric,
variability analysis, regression and correlation analysis, translation
of statistics, presentation of research results, implementation of
research. Collaborative learning and practical writing a research

framework with results measured in each activity to provide

feedback for student development.

Un-U-2)
3(3-0-6)

3(2-2-5)
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FouazAraduresein

msfneUsuduiiiaulanidnenmansdne

Selected Topic in Science Education
WerilenwmdeyaiReafuiymimensaouinemans ad
FAnd Fawindou Waeu niol3edu 9 faula wazvnaue
Nan13398 wurAanIessdauinlfainisinel Fouduuy
nssULMsITeuazuaniUasurudn tnefinsianadndluusiazAanssu
waziielideyatounduilensianngSeou

Research to egather information on science, chemistry,
physics, environment, energy or other topics of interest and to
present research results, concepts or knowledge that has been
studied. Learning is a research process and exchange of ideas,
measuring outcomes in each activity and providing feedback
for student development.
fUNUIMINIAEATANEN

Seminar on Science Education

[

AUAIIIUITYIINTIBIIUNITIVY UNAIINITY N9N15EBU
WeAans il Aand F2Inen LardiwInaon Wielgesaus Naula
a a ¢ o ¢ ya v A Y o= a
2n0UT18 WATIEN LLazmLﬂs’lwmmgwlmmﬂmamﬂu NNNSLYEU
s1gukarn1THnnIsUanelugUluuNITENLUY TEUILUY
waniaguanuAaLaznstidne Inednsinnaanslulsazianssuiay

g 44' VY o oA ) v
ﬂimﬁﬂH’]L‘WEJIWUEJiﬂaﬁjEmﬂaULWEJﬂﬁWGJ,J‘LHQLi‘c’Ju
Explore research from research reports, research articles,
science teaching, chemistry, physics, biology and the
environment, or other topics of interest, discuss, analyze, and
synthesize knowledge from investigations, train, write reports,
and present in the form of seminars. Learning is an exchange of

ideas and case studies, with results measured in each activity

and case study to provide feedback for student development.

Un-U-2)
2(1-2-5)

1(0-3-2)
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(2.1) nguIvneniall
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SCED301

SCED302

YDWATAIDIUIYITIEIV
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GHEPVEEATEN
Advanced Organic Chemistry
lasase Uisenaznalnnisiinufizeaiivuy 69 9 909
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Structure, chemical reactions and mechanisms of various
types of organic substances, organic synthesis and other
matters related to advanced organic chemistry. Collaborative
and practical learning about the various reactions and
mechanisms of chemical reactions of organic substances
associated with the content, with results measured in each
activity to provide feedback for student development.
LﬂflL‘?NWaﬂﬁ‘z?ugﬂ
Advanced Physical Chemistry

NaFANIAIDUANYRIDYABNLALLILANE JAUNAFIANTVDINTG
AnUFATen UARsedetou weslulaundindvesufise wndifuiia
ilneaness iwodiues iildemds mdszandldanuimaed
Failandmeinundanuuasdunadey Beufuuuindeuasu iR
fisrtomaraonndatuiiion InefinsTanadndluusazianssu
delviteyatoundudemsiinnngFou

Quantum mechanics of atoms and molecules, kinetic of

reaction, complex reaction, thermodynamics of reactions,
surface chemistry, colloid chemistry, polymer chemistry, fuel

chemistry, application of knowledge of physical chemistry in

U(n-U-2)
3(2-2-5)

3(2-2-5)
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SWa FouazAraduresedn un-U-9)
energy and environment. Collaborative and practical learning is
relevant and consistent with content, with results measured in
each activity to provide feedback for student development.
SCED303  infiAisesituge 3(2-2-5)
Advanced Analytical Chemistry
mMyATzilagIsusnuaznisanaalgdiazatslasunlnn s
WUUAa 9 MIesenddnin msdieseilagldiadesdiefifeades

[y

fupiATwRTuge Seuiwuusuilsuss U UAnsineiumsiinsen

aa a Y

a13919 q Aldmedauaziadesdodinseinuaiififsideuas
aamﬂé’aﬂﬁ’umﬁ%miwzﬁ%uqﬂmﬁmﬁmmaé’wﬂmmagﬁﬁmiimﬁdﬁ
ToyatounduilomaianngGou

Analysis by separation and extraction by various
chromatographic solvents, electrical analysis, analysis using
advanced chemical analytical tools. Collaborative and practical
learning about chemical analysis, using relevant chemical
analytical techniques and tools, and consistent with advanced
analytical chemistry, with results measured in each activity to
provide feedback for student development

SCED304  \nfinAndaisssuAtugs 3(2-2-5)

Advanced Natural Product Chemistry

6

WAAINIEA NTLUIUNITTIFUATITH TTN1TaiALazkeN
29AUTZNBUMIUATTIUNY WU wWoaAIARYA AlWaTaen Walliuayn
wuily dhifuneuszine Wudy warAnwgnsnisdinmussans
nandusisssuviAnutauleniiluesiu Beufuvuiwiouas
UftRnsiiieadeunsaenndosiuiaiindnfusisrsumitugs Tned
myinnadndluwiazianssuielyideyatioundudemsianng Fou
Sources, bio-synthetic processes, methods of extraction
and separation of chemical components in plants such as

alkaloids, steroids, flavonoids, tannins, essential oils, etc., and

study on bioactive compounds of interesting local natural
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products. Collaborative and practical learning is relevant and
consistent with high-quality natural product chemistry, with
results measured in each activity to provide feedback for
student development.
infianzuandontuge
Advanced Environmental Chemistry

a9adluTInUsEaIU LeNaNIENUTRIENSALR AN IZLINA DLl
W%@Nﬁgﬂmmauaﬁ%ufﬂm N3N YLAENTIANITNTNYINTTITUYIA
ogedsBu Ujdamsiiudeyaluviesiuiiisidesduansiaiiiidl
NansEnUReanMewInden UURn i giuaginaueliioliiin
UslomisensuAdymuagiauiviesiu Foufuvuiwionas
UftRnsiiiendewuasaenadoatuiniianzuindoudugs Tnefing
SomadnsluusiazAanssuitelidoyatiounduiitemawungiSeu

Chemical substances using in daily life and the effects of
chemical on the environment together with its causes and
solutions, sustainable natural resources preservation and
management, operation on collecting data related to the
effects of chemicals on the local environment. Collaborative
and practical learning is relevant and consistent with advanced
environmental chemistry, with results measured in each
activity to provide feedback for student development
uinnssuludniadl

Innovation in Chemistry

uinnssufifinisldesdrnnudmaailunsudledamuasinm
dapnluaiusig 9 AesigianudAgylazauduiusveInsly
winnssumaadlunisiaunasegiauasdiay sUuuunisly
uianssukaznansynuiintuannslduinnssy Anvuasiiaue
nsdiiogrsvesuinnssumaniludlagtuifnsihaldlunsiam
Uszane sanuuukaztauanuafalunsadeuionssuludniaaid

anansahluldieuitayyuasimunyiesdiu Seusuuuwanidou

Un-U-2)
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ANNAALazNIlAnY) InedinsianadnslulmazianssuuasnsalAne
delriteyatieundudemsvinnngFou

Innovation that uses chemical knowledge to solve
problems and develop societies in various fields, analyze the
importance and relationship of chemical innovations in
economic and social development, innovation use patterns
and their impact, study and present case study of current
chemical innovations being used in the country’ s
development, design and present ideas to create innovative
chemistry that can be used to solve problems and local
development. Learning is an exchange of ideas and case
studies, with results measured in each activity and case study

to provide feedback for student development.

(2.2) NFNIVNBNTIINEN
FouazAoduresedv

AUNANNAININYININ

Biodiversity

N3RS NYAUNAINTAIENITINN ilusiulsznsuay
syuvtng  msltuselesuannanunaIniatenetinin ksl
wewy  Misyinyanuvanvaendinmluewien  Seusiuy
wanasuprrudauasnsdifne  InefimyTaradnsluisasianssuuas
nsdifnvfieliveyatounduiilensianngFeu

Biodiversity conservation both at population and ecological
level, utilization of biodiversity, possibility, and policy for future
biodiversity preservation. Learning is an exchange of ideas and
case studies, with results measured in each activity and case

study to provide feedback for student development.

Un-U-2)

Un-U-2)
3(2-2-5)
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Genetics and DNA Technology

Anrwilassade wihil woRnssunazanuddyesiugnssy
sWanaiugnssy Sudinfiduwe nsmiuaudy nsuendu euley
Mtlunislaaudu nsdedndulagliitnimaiugimnssy ns
Togulunissnwilsn nslddu rbel wazuSa TS Tuns@nen
WAMUITANINIT wazn1sTuuniugiyseAuydauagiugugn
FeufuvuinilouazyfoAnsieriufidue wu nsafnIluing
Wule wallafidens (PCR) waillawadianinslaida waia
RAPD - PCR I@&Jﬁmii’@maé’wﬂuuﬁiazﬁamiuLﬁ@iﬁ%’agaﬂauﬂé’mﬁa
NINRILE S

Analyzing structure, roles, behaviors, and importance of
genetic, genetic code, genomic DNA, genes regulation, genes
segregation, enzymes for genes cloning, depositing genes by
using methods in genetic engineering, using genes for medical
treatment, usage of rbclL genes and I[TS area to study
phylogenetic and classification of plants varieties and cultivation
plants. Collaborative and operational learning about DNA, such
as DNA genomics, PCR techniques, gel electrophoresis
techniques, RAPD-PCR techniques with results measured in each
activity to provide feedback for student development.
FinwrUfuanisdainendugs
Advanced Laboratory Skill in Biology

nsldanuAnsisuainsassdluniseenuuuufuanimig
F7nen eluesufuRnsuasnnauiy inwen1mnaedlugdunis
Insladn Winsn A wagdnd ndnAMsUKIUNNIMAaes AuUasnsie
Tun1sUHURNT N153ATIEkaUSEIaNATRLAIINNTNAGDY LAY
wmAlansIeuTsuRansUitAnsiiedlugnsimanuna
w13 FeuikuusuiisussiinU]uR Inelimsianadwsluwsaziansy

A g vy o A o v a
L‘W@IV]EU ayjaﬂamaumamiwwm@ﬁw

Un-U-2)
3(2-2-5)

3(2-2-5)
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Emphasizing on creativity in biological operation designing
both in laboratory and in the field, skills experiment of
microbe, protozoa, fungi, plants and animals, principles in
experiment planning, security in operation, analyzing and
evaluating data from experiment and techniques in writing
experimental reports for academic presentation. Collaborative
learning and practice, with results measured in each activity to
provide feedback for student development.
nawnzidsadadefinasugh

Economic Plant Culture

drsrvfivfitunliussloniluviosiu wu fvayulng 1aen
Iiseiv wasanmnzidsadedefivaindiusie 9 wusduemis
wnzdsdeiaudumsmsiiswnada viensinsidsugad
uuany iawileUseloviflunisvgieiug Uiuussiviamiumeia
Su q viaetnataasieduasaaulunisuanaiosdiens
waze1msiasy FoufuvuimiioarufoRniafsatumamzies
dadefis lnefimsTonadnsluusasianssuiielitoyatounduiions
WongiSeu

Explore plants using in the local area like herbs,

flowers, ornamental plants, take different parts of the plant to
make tissue culture, modifying nutrition for cultivation or
develop it to callus cultivation or cell suspension culture for
the benefits of propagation, different techniques of plant
breeding or extracting it and chemical precursor for cosmetics
and food. Collaborative and practical learning on tissue
cultivation, with results measured in each activity to provide

feedback for student development.

Un-U-2)

3(2-2-5)
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FaasaumaaIans
Bioinformatics
I veuYad andiInel uninduazlusilouia

Tssadrsiiugrudunedidndmivinasauna grudoyanedaa
saumeA n1snensadlassasisvesdunaglusiu nMsfnwianeiug
Fiawnstagldaduiiduenodunsaeziilu Feuiuuy
wanidsumuAauaznsdifing Tnedmstemadnsluwiasianssuae
nsdlAnwitelideyatounduilensianngSeu

Cell biology, molecular biology, genomics and proteomic,
fundamental internet structure for bioinformatics,
bioinformatics database, forecasting of genetic and protein
structure, study of phylogenetic by using DNA sequence or
amino acid sequence. Learning is an exchange of ideas and
case studies, with results measured in each activity and case
study to provide feedback for student development.
wALANI9YIINGT

Biological Techniques

welaig q MeTainen msvhalasans wad Wedeiivuar
dodednd  msmusmunasiudhvifegiamadiine L%uélwu
suilouasUfiRnmsRiumedeandivive lnedmsinnadnsluusias
Aanssufieliteyatounduiiiensianndieu

Different techniques in biology, creating permanent slide
cells, plants and animal tissue, collecting and storing biological
samples. Collaborative and practical learning on biological
techniques, with results measured in each activity to provide

feedback for student development.

U(n-U-2)
3(2-2-5)

3(2-2-5)
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SWd
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HouazAasureTein

NSEUIUIBBangul luidnd
Theoretical Methods in Physics
FyrvsAunau : laidl

nsUszgnAmdaeansulynmeild@nd nseuiudsniediay
Henguiewdmsuiland, nsudaduiindanai@nd duusdstounis
WaAnd aunsWseyiusdodmsuiidnd maudaswuuaanansildnd,
seilgudsliauneaildnd SeusuuuiiudliowazUianismis
ARLIMBS AT UNTE U u) lulAndlnelinyTanaans uusiay
AanssuiiielyideyatiounduitemsianngGou

Applications of mathematics in physical problems,

method of mathematics in physics, special functions for
physics, integral transforms for physics, complex variables for
physics, partial differential equation for physics, laplace
transformation for physics, and numerical method for physics.
Collaborative and computer operational learning for
theoretical processes in physics, with results measured in each
activity to provide feedback for student development.
Wandnaraasuazwamanslnii
Classical Mechanical and Electrodynamics Physics
AyrvsAunau : laid

namaniiafu nsedoudiduimg msdu Taquiands uss

AUgNA1Y nanN1swUsAN ansesluwaziaiialniteuiowiu gufus

[

a

falyitlou nsudasuulygd aunmsuedadu-v1lal wanvesauLLas
Anduadliiiuazuimin aunsuundiadluguuvsyiusuasy3nus
aulRvesianladidnyinuaz Tanuiman, Seuduuusuiiowasufufinms
nereuiImesdusuNandnarmanstaznamansinilaeiinmyinng
o I a A g vy o A o v
ansluisiaznanssuieliveyaleunduitonsianngiseu
Newtonian mechanics, relative motion, oscillation, rigid

body, central force, Variational principles, introduction to

U(n-U-2)
3(2-2-5)

3(2-2-5)
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lagrangian and hamiltonian. Hmiltonian theory Canonical
transform, Hamilton-Jacobi equation, principles of electric and
magnetic field and potential, Maxwell's equations in both
differential and integral form, properties of dielectrics,
magnetic materials. Collaborative learning and computer
operations for mechanical physics and electromechanics, with
results measured in each activity to provide feedback for
student development.
naAanIAIRUANUSZENA 3(2-2-5)
Applied Quantum Mechanics
AyrdsAaunau : il

flafitunau aunsvesisefues s1fuelinesataawes sznou
wuulslasiau IﬂJL@Juﬁm@meazaﬂu NanNIThUIAN wqwﬁmmma%
mesuFuuuulltu uastufiune NOYRNITNTHII TLUUMAIEEYNA,
n1sUseynaldngulameudy Seuiuuuiiuilouasufiminismis
AouIwe A S UnarmansmeuiuUszendlaelnsianaansluidas
RanssuitelyideyatiounduiemsianngFou

The wave functions, the Schrédinger equations, harmonic
oscillator, hydrogenic atoms, angular momentum and spin.
variational principles, time independent and time dependent
perturbation theory, scattering theory, systems of identical
particles, applied quantum mechanics. Collaborative learning
and computer operations for applied quantum mechanics, with
results measured in each activity to provide feedback for
student development.
ATAUNAAIDUAY 3(2-2-5)
Quantum Information
Jy1UsAunay : SCED303

NENNITUVBINAAIANTAIDUAL NITAIUIAIDUAL TNBINT IR

AUAIBDUALAIDUALMLANDSAMTUNITIUNTHALUY UUULTIAIDURAY
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FouazArasuneseIn un-U-9)
NULALUAMURANAIATIAIDUAL N1TNAADIVBINITAIUIUAIDUR
SeufuuuanasuanuAnuarufoRmameeesiame sémsu
ansaumameusy neimsinadndluwiazianssuielrideyatioundu
demsianngFou

Principles of quantum mechanics, quantum computation,
quantum cryptography, quantum teleportation, quantum
dense coding, quantum error correction, experiments of
quantum computation. Learn how to exchange ideas and
computer operations for quantum intelligence, measuring
outcomes in each activity to provide feedback for student
development.
meaaasineaiulan 3(3-0-6)

Earth Science

Fneneansiiertulanidessuy wasimsziiieatulseiinig
Aelan fu iy us 11 USIEINA NSTudaL ANLTUTidonndeiy
anmviesdu Feusuuurdlenaznsalfnw Inelinsinnadnsluusias
AanssuaznsdifmuifieliveyatounduiomswaungGou

Systematic science and analysis of Earth history, soil,
rocks, minerals, water, atmosphere, wind currents, humidity,
consistent with local conditions. Collaborative learning and
case studies, with results measured in each activity and case
study to provide feedback for student development.
Wandunlu 3(3-0-6)
Nano Physics

audRuazdnyrvasszuuwnly Wandseauunly Januilu nns
duasiendaguilu nsuszenaldiaguily uilunalulad n1sfnw
sruvuluaswuuItassulumalulad Seusiuusiuile laging
Sonadnslunsiazianssuiieliteyateunduilonswaungidou

Properties and characteristics of Nano system, physic at

Nano level, Nano materials, Nano material synthesis, the
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application of Nano technological materials, and the study of
Nano system with Nano technological models. Collaborative
learning, with results measured in each activity to provide

feedback for student development.

(2.4) ngudvnawizituden (nnguivienieusiuiule)

S
SCED601

FouazArasuneseIn

INYIAEASLTITZUY

System Science

Wesedt UseiRmuduunvedinermansiessuy @anm
plienans AwuAn AnudsuardnuMzvesIngImansiBaszuuly
yuwuviesdu anmiagtunaydamveiidinuyuvieadu n1s
fwifuazﬁwamgﬁf]mqgﬁwmmam%mammuﬁaqﬁu Uadesing 9
AfnadoninuUdsuntaazuudlduvesdyniviesduniedinu
Ingiemans Goufuuuuanasuanudnuagnsddny Taednsiona
SnsluudazAanssunaznsdldnviile Wit eyatounduiilonswaun

a

bIYU

ey

Analyzing the history of system science, geography, ideas,
beliefs, and characteristics of system science of the
community, current situations and problems of local way of
life, learning and inheriting local scientific wisdom, factors
influencing changes and possibilities of problems related to
science occurring in the local area. Learning is an exchange of
ideas and case studies, with results measured in each activity

and case study to provide feedback for student development.

U(n-U-2)

U(n-U-2)
3(3-0-6)
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Ingneansysannsitemunfiashu
Integrated science for local development
nsruIunI9Tsuiuazesdaiiud LuvesdsiuiiiAngin
nsruIUMINSAnKUUiveing dnsduiinldinuedy n1sduns
farnonu Auath meaes Aumidmey edunelinTiiuaraguna
sraduszuu Tnefiilomanseionlosiudinu Tanusssudnndey
udstadunsuenidmaliinnsldsuulasionisiiiudiouwas
dawndenvesusiazviesiuduaiuliAnautilaluiesduiilug
nswidgyrinisfisnuiesnisiauiegsdsdunagnisaniuiing
aonAdesANnatUSTINIG BouiuuuaniuasumAnuansalfinm
TnefimsianadwsluusazAanssuuasnsdiinwiilelideyatiounduiiie
QRN TRREY
The learning process and knowledge in a holistic
approach arising from the process of reasonable, saving skills
such as observation, questions, research, experiments, find out,
analysis, and results in a systematic way. The content is linked
to social and cultural environment as well as external factors
that cause change to lifestyle and environment of each
locality. Promote the understanding of the local for lead to
solving the problem of self-reliance, sustainable development
and lifestyle that is consistent with the natural balance.
Learning is an exchange of ideas and case studies, with results
measured in each activity and case study to provide feedback
for student development.
dzlNAnYIAMSUNMSRAIUINSEIUAINENAERS
STEM education for science teaching development
V6] waEAINUAIAYTOINITABUAUMUINWASAUANY) WWIAATDT
aziiudnwilunisysaunnisaiansauineaaians walulag
FFINTTUANARNS WAZAMAAIERT NTORNKULAINTTUMITOUT UNUm

VDIHADULALELSIU NALNSNNTARY NTHRIVINITISEUNITABY

Un-U-2)
3(3-0-6)

3(3-0-6)
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usegslafunsdnnisBoud sUnvuiwenduesnsizous nansvu
yosmsiansiSsumsaeuiiuansnafuseyssaunsaiiiouvesdiSou
uazuIAndulifetostuaniudne Fouduvusaudle lnefing
SonadwsluwsiazAansmudeyatiounduiiensianndiou

Theory and importance of teaching STEM education, core
concepts of STEM education: integration of science,
technology, engineering, and mathematics, learning design, role
of teacher and students, teaching strategies, teaching
development, motivation and learning management, different
patterns of learning, the effect of different pedagogies on
student learning experiences, STEM related concepts.
Collaborative learning, with results measured in each activity,
feedback for student development.
nsdamsSeuiinemansluanisseil 21

Science learning management in the 21st century

nszuusiminisdouiuasinuefisnduuieanissed 21
s9IuTATeINEIMansuarnseuTInetmans nouinisiFousn
JugiunisWauinisieudinermansvesdieu n1siseus
Wemansuuuduaznianug nsiseudineimanilaglilaym
Jugiu N1538U3INeIMENsSHUULATIIU N1TTANITISEUNTADY
Ingreand n1aseuiinemansuuusinideny n1siseus
Wemanslagn1suInsdiny uazn1susediunsiseuiinemans
Foufuvuuanasundnuaznsddn Inefimsienadnsluusiay
Aensauuasnsdifmifieliteyatounduilomswinngeu

Learning paradigm and essential skills of the 21st century,
the nature of science and science learning, learning theory that
is the basis for the development of learners' science learning,
Inquiry-based science learning, problem-based science learning,

project-based science learning, science teaching management,

Un-U-2)

3(3-0-6)
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HouazrArosureTeiIn u(n-U-2)

collaborative science learning, learning of science by serving
society, and assessment of science learning. Learning is an
exchange of ideas and case studies, with results measured in
each activity and case study to provide feedback for student
development.
KUIAANISHAILINSEIUNNSHERUNIINeAansuazmalulad 3(3-0-6)

Concepts of Instructional Development in Science and
Technology

USueyn oud) E‘ULLUULLazLLmﬁmﬁ'mﬁumsﬁﬁummiﬁwmiﬁau
mssnuAnemaniuazinalulad GeufuunaniudsumniAnuas
nsdldnw TnedimsnnadnsluusiazAanssumaznsdAnuiiielidoya
dounduiilemsianngSeu

Philosophy, theory, models and concepts on teaching and

learning development in sciences and technology.

(3) NuAIYINITNWUS

S9d
SCED901

FouazArasureTIEIVT un-U-)

Inednusl q

Thesis 1

NUNIULDNATT #1957 T189IUNITIY UNAMUIIUINY AL

UseidutaulasmAnemani@nu ngmaniuazmalulad iless
Aty Waunau asvesdruilndviouinnssy waziaundu
WIUONTITULALLONENITINANNNT

Review of documents, textbooks, research reports, research
articles to the issues of interest related to science education,
science and technology, to focus on solving problems,
developing work, creating new knowledge or innovation, and

developed into research topic and concept paper.
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Inelinus2

Thesis 2

FWolgm ahaedesilenside rusmdeya 1Az uay
Fauaszesdauiiiliainnside davisneanunside wisy
AuatuUNAINITY LaztlduoNaIuIdY

Research the problem, create research tools, collect data,
analyze and synthesize knowledge gained from research, and
prepare a research report, manuscript of the research article

and present research results.

(3) sedvnasu Litduniiein Mnngulvien)

S
SCED201

SCED202

FUATAIDSUIYTIHAYN
NMYIDINEENTUUNANWIUUIR
English for Graduate Students

Aninwenisye n1sils A1s8uLagnIslsun1¥Isengy

'
a

Tun19dv1n1slaelddeoFaRun wazdedlannsadndnieniy
Wermansnanzauiudunnszauiudinfny Beuduuusile
lngfimsinnadnsluudarianssuielideyadounduivonsimun

=

bIBU

e

Practicing on speaking, listening, reading, and writing
academic English by using printing and electronic media
related to science for graduate student. Collaborative learning,
with results measured in each activity to provide feedback for
student development.

ARURALMRSANUS ULNANWUL9A

Computer for Graduate Students

m’miﬁug’]ulﬁEJaﬁ'UizUUﬂamﬁ’JLmaﬂﬂiLLﬂimé’WL%ﬁ]'gﬂLLazmﬁ
Uszgndldmeufinmeslunusie q MAadestuaiuinermand

= 1 A o P~ A a s
ANYI ﬂ'J']ﬂJEWUE']umLﬂEJ']L‘V]ﬂIUIaEJﬁ'ﬁauwm LATDUIUABDUNILADT

U(n-U-2)

U(n-U-2)
3(3-0-6)

3(3-0-6)
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wazduwedita Bouduuusude lnelnsianadnslundazianssy
delriteyatieundudemsvinnngFou
Fundamental knowledge on computer system, program
package, application of computer skills to work related to
science education, fundamental knowledge on information
technology, computer and internet network. Collaborative
learning, with results measured in each activity to provide
feedback for student development.
SCED203  taSuiuguiadl 3(2-2-5)
Basic reinforcement of chemistry
aufidesiuiiafunidunis slauaznalnvasufaseiad
un3g audanienienin n1swmseudisenvesansusenay

lalasasuau ansusenavazlsufnkazansusenaudunsoniv

[

Handuviadie 9 wurAaeIfvauunarans waznisuily
Uszendld seuvauganiaeil anlnsalnl mswssudiegeneu

a ¢ aad aa ¢ a o K o aa
N133LA312% @adfnltluladiiesgn n153AT1ERlaeuIntn 35
AATEAlAgUSUINT NITINIAENTaEa18UTEANAIN 9 TEUIUUY
1 A a va r-NI ‘:{I ¥ [ a a (2 % 6" 1
JudlowarUfURN sMAeITRInUNgu Inelinmsianadnslusay
a d‘ VY U dl' v Y a
ﬂﬁmiimLwaiwmau“aﬂamauLWEJmiW@,ngJJLism

Fundamental knowledge related to organic chemistry,
types and reactions of hydrocarbon component, aromatic
component, and organic component with different functions,
concept about thermodynamics and its application, chemical
equilibrium system, spectroscopy, preparation of examples
before conducting an analysis, statistic using in analytical
chemistry, analyzing by weight, method of analyzing with
quantity, titration of different types of solutions, and operation
related to the theories. Collaborative and practical learning
involves theory, with results measured in each activity to

provide feedback for student development.
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YBUATANBSUIYTIEIU

LETNWUFIUTIINEN
Basic reinforcement of biology

lAs9a1aiugIUANUINIEITNYT NsARasTileImainInen
a Y] o 2 a a6 (v =3 =l (v [
fayuviuadelusiuadunid Inslads wWing #y wavdnd Ay
PANNNAIYNITININ TIINYNTITEUU VI@SAUNAAIEAST NS
Uszgndldainuiniediingamisaruimaluladydinan oamis
N15NW¥AT FWINABN AI5ITUEURAENITLNNY UHURIMANARG 9
N9TMINYT N139ELER N1TFIVTIULBLLAUSNBF819N19T 1IN
ax v ¢ =~ = I A a a )
Tnsldaunsaiuasiaiedilon1aiudainen  wellan1sdnlasens

[y

dunun uazn13Ussunalasan1InIediing 1 Seusuuusiuiouns
UitAnsiedesiungud InefinsTonadnsluusazAansauitel
FoyatiounduilomsanngGeu

Basic Structure of Biological Knowledge, selecting content on
biology which is more modern in terms of microbe, protozoa,
fungi, plants and animals, biodiversity, system biology,
bioinformatics, different operation techniques on biology, making
slide, collecting and storing biological samples, methods in
utilizing biological equipment and tools, techniques in creating
projects, seminars, and biological project evaluation. Collaborative
and practical leamning involves theory, with results measured in
each activity to provide feedback for student development.
ieuNuguRand

Basic reinforcement of physics

NM9iAReuNuUUEUATY N19iAR ouiuuuaDeli ﬂ{]mimﬁ'auﬁ

Y93I ULATNEIIU dnnanna luudy audfveseslva
Usngnsaineanuiou LLﬁ”aqmmaLLawqwﬁ%ﬂwé’ﬂmsﬁug’mmﬂ
gunwarans Usingaisainiandu wdlada Tifnszua
Usngmsaivnaausivan eduiivdnivin vquiduinsaimiey
msdunazadu BoufuvuiudlewazufuRmsiifetosiungud T

~ o o I a d' %% o oA Y] Y
mmimwaawﬂumaxﬂﬁmﬁmL‘Waiw%ayjaﬂaummwamiwwmgLiEJu

Un-U-2)
3(2-2-5)

3(2-2-5)
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Rectilinear motion, motion in two dimensions, Newton’s Law
of motion, work and energy, momentum equilibrium, fluid motion,
heat phenomena, ideal gas and kinetic theory, basic principles of
thermodynamics, wave phenomenon, Static electricity, electric
current, magnetic field phenomena, electromagnetic, special
relativity, vibration and waves and operation related to the theories.
Collaborative and practical learning involves theory, with results
measured in each activity to provide feedback for student

development.

U(n-U-2)
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