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TudnsAnwtiu (A1sssilaunisAnen 20,000.00 UM AaAUABAIANISANEN)



18

2.6.2 Uszanaun1s9uuseanaesiesng

. . Yauuszane
F8azdunsI8IY
2562 2563 2564 2565 2566
1. ANRBULNU 250,000 250,000 250,000 250,000 250,000
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lassasmdngns wualumneaivifiaenadesiviinmualilunaeiuinsgu

VANGATUDINTENTNANBBNT fall

. o nawel A5, | wAngasuTuuss
a10UN 518115
NW.A.2558 N.A.2562
1 a3 dnevill laidaenin 30 30
1evvanuldtiumitein - 1
2 NUIAIYUANE laideenin 72 95
2.1 3 nu - 51
2.1.1 3%wﬁugmmﬁwmmam§ - 43
LALAAFERNT
2.1.2 A riugruamgsny - 8
2.2 3NN 1Y - a4
2.2.1 3U9AU - 38
2.2.2 Juaen laideani - 6
3 WUIAIYNADNET lsidoani 6 6
MiginIINNAANANGNT lsitounin 120 131




3.1.3 599991
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3w hidaunidn

ANl lddeenin 9uin 30w

o Yaa a I a U ! dﬂl
Mvualvtianseununguividsieluil

1.

nguvinen  Lideendn SRivEL

001201

001211

001212

001213

Winwen1wlng

Thai Language Skills
mmé’mqwﬁug’m
Fundamental English
AYIBINUHAIUN
Developmental English
AYIBINGYYIVING

English for Academic Purposes

nguiviuywerans  litesndn  dudu

TneLaanansgIvInsia lUl

001221

001222

001224

001225

001226

001227

001228

001229

ansaumamansiiiensfinwiduat
Information Science for Study and Research
N9 AIAULASINUTIT

Language, Society and Culture
Aavzlutinuseaniu

Arts in Daily Life

Anududufvedin

Life Privacy
I lugARIVEa

Ways of Living in the Digital Age
AURIIDNEANY

Music Studies in Thai Culture
ANUFVNUIIUBALTN

Happiness with Hobbies

Sindes vihlegdu Fedifianamne
Know Yourself, Understand Others,

Meaningful Life

30

12

i2enn

Mi2enn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Mu2enn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 (2-2-5)
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001241 AURIALIURNIUTINUTE I T 3 (2-2-5)
Western Music in Daily Life
001242 NSARLTIAS19ETTALATUIANTTY 3 (2-2-5)

Creative Thinking and Innovation

nguAvdeueans  lidesndn  dwau 6 wiagin

Tneidonansiedvdeseluil

001231 U Piaiioidnediedudiausesiiu 3(2-2-5)
Philosophy of Life for Sufficient Living

001232 ﬂgmmaﬁugﬁmﬁa@mmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life

001233 Inafuuszaaulan 3(2-2-5)
Thai State and the World Community

001234 misﬁiimazgﬁﬁmmﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom

001235 N154d099 WAsugna Lazdeay 3(2-2-5)
Politics, Economy and Society

001236 N1F9ANIINIALEUTIN 3(2-2-5)

Living Management

001237 VinweAin 3(2-2-5)
Life Skills
001238 M3iwiiude 3(2-2-5)

Media Literacy

001239 Amgghiiuausn 3(2-2-5)
Leadership and Compassion

001251 walnnauuaznisviauluiiy 3(2-2-5)
Group Dynamics and Teamwork

001252 ULIAIIANN 3(2-2-5)
Naresuan Studies

001253 madugusgnaunis 3 (2-2-5)

Entrepreneurship
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4. ngudvverdans lideundt dauau 6
Tneidanansedndsiolul
001271 uyudivdanndon
Man and the Environment
001272 ﬂamﬂ'sma%miaumvﬁ%uﬁugm
Introduction to Computer Information Science
001273 ANAFNERSLaYAD A lUTINUTEI1IY
Mathematics and Statistics in Everyday Life
001274 gazvasiadlluginusyaniu
Drugs and Chemicals in Daily Life
001275 DIMSUALINTIN
Food and Life Style
001276 nasnuuazmalulaglnada
Energy and Technology around Us
001277 WeANTTUNY W
Human Behavior
001278 Finuazaunn
Life and Health
001279 eEnslutinUsE 91y
Science in Everyday Life
5. ngudvwaiundy  Jeaubiduniaeia MUY 1
001281 AWLazNIIeRNAAINIY

Sports and Exercises

Yd8nn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Mu2enn

1(0-2-1)
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2.1.1 W INUFIUNINGIAEATUAZANAAIENS

252111

255111

256103

256121

256254

256343

258101

258102

261103

266201

266381

415402

LY

WARANELATIY

Fundamental Calculus

Yrann

Biostatisitcs

wiidoadu

Introductory Chemistry
LPIBUNTE

Organic Chemistry
PIAATIE T US LN
Quantitative Chemical Analysis
wBEnduaznsinluuszendly
Physical Chemistry and Applications
Faine o

Introductory Biology
UHURN15TYINEN

Laboratory in Biology
Nandidossu

Introductory Physics
TNy

General Microbiology
Lﬂ%‘laﬂﬁaﬁug’luw’]ﬁi/m’mqamimz
N15UIMISIANTTVBIUURNS

Basic Scientific Instrumentation and

Laboratory Administration and Management

= ada v dy
ITLUYUITIYNUTTU

Basic Research Methodology

AU 95 W8nn

MU 51 UlehA

AU 43 w280

4(4-0-8)

3(2-2-5)

4(3-3-7)

5(4-3-9)

4(3-3-7)

4(3-3-7)

3(3-0-6)

1(0-3-2)

4(3-3-7)

4(3-3-7)

4(3-3-7)

3(2-3-5)
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2.1.2 %ﬂﬁugﬂuquzéﬁu WY 8 nEin

205121 naifeuduiiugu 3(3-0-6)
Basic Writing

205200 mMsdeamsmwdinguiloTnguszasdiane 1(0-2-1)

205201

205202

230410

2.2 FYNANITAY

411101

411102

411202

411206

411207

411302

411303

411304

411305

Communicative English for Specific Purposes
m'ﬁ?iamsmmé’mqwl,ﬁamﬁLm’wﬁl,%ﬁsmmi 1(0-2-1)
Communicative English for Academic Analysis
mﬁ?iamsmmé’ﬂﬂqwl,ﬁamiﬁ'lLauamamu 1(0-2-1)
Communicative English for Research Presentation
ﬂgi/imsm%JwéﬁumxﬁjauJﬁyﬂ 2(2-0-4)

Intellectual Property Law

MUY 44 RUWAR

2.2.1 3¥1U9AU MUY 38 NUBNA

Fuailyagu 2(2-0-4)
Fundamental Biochemistry
Msdansuazmsieansdoyamainenmans 1(0-2-1)
Management and Communication of Scientific Data
uwUeaTUYRIaNITILUaNg 3(2-3-5)
Metabolism of Biomolecules

wataaaeil wad wastineluang 3(1-6-5)
Techniques in Biochemistry, Cell and Molecular Biology
Wugeansuasdineluansg 4(3-3-7)
Genetics and Molecular Biology

VI TAUNAAIERNS 2(1-3-3)
Bioinformatics

Y

Fuaiigagiauiu 2(2-0-4)
Immunological Biochemistry

Fuatimalulad 3(2-3-5)
Biochemical Technology

UPTLTIATTING 3(2-3-5)

Physiological Biochemistry
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411306 AITINYLATTUATIVDINY 2(2-0-4)

Physiology and Biochemistry of Plant

411491 nsHnausNTaNITHnuluAsUsEIYA 6 MUEAn
International Academic or Professional Training %30

411492 AnAafne 6 MUEAn
Co-operative Education 739

411493 nsinaululszmne 6 MIwAN

Professional Training
411495 ItnusTEAUUT YIRS 6 Wefn

Undergraduate Thesis

411497 FuUN 1 (0-2-1)
Seminar
2.2.2 3ynaan laidaenin 6 ienn
411311 FIneduneinariugienssuseauIlug 3(3-0-6)

Synthetic Biology and Genome Scaling Engineering
411312 NTAATIZAN ST IAL 3(2-3-5)

Biochemical Analysis

411313 Auind 3(2-3-5)
Genomics
411314 InpdvpIlUshiu 3(3-0-6)

Protein Biochemistry

411321 WMATAIIINNAUTLAL 3(2-3-5)
Research Techniques in Biochemistry

411322 walulag¥inmityasulng 3(2-3-5)
Medicinal Plant Biotechnology

411323 AsNsRsuYadid aad 3(2-3-5)
Basic Cell Culture

411331 FUATTILATUINT 3(2-3-5)
Nutritional Biochemistry

411332 wedafiugiunsTuadgidudy 3(2-3-5)

Basic Immunobiochemical Techniques



411334

411335

411341

411343

411344

411345

411352

411381

naewe Tanaunsadonamzsideusigivfeitesiuaiuivdiaiiuasdiineluanaiie
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FuatvowaaaunLin

Biochemistry of Stem Cell
mM3UszgndTaLadiiiionsilaatunas
Snwlsaldfndoieds

Biochemical Applications for Prevention and
Treatment of Non-communicable Diseases
FuATVOINY

Plant Biochemistry
FIALUALTVINGNLANANNTINEAT

Agricultural Biochemistry and Molecular Biology
Iy ez ialve g sluu

Physiology and Biochemistry of Plant Hormones
asTIneuasdatvaaivayulng

Physiology and Biochemistry of Medicinal Plants
FALlgnaI NIy

Industrial Biochemistry

Ygymiiiaenisdaedl

Special Problem in Biochemistry

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(0-6-3)

aoulnendngnsszAuUSyansanuivdug lneanuiiuyeureInmenIsuNIsESulnveu

o PN a a
%aﬂquLazwﬂszﬁmﬂ’lﬂ’nﬁmLmJ

NUINIVLABNLES bTIaENIN 6 NUEAR

Tfanaunsarannseus183 N nae Wl Ui INeNa8uLses ¥Iean1uudu
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3.1.4 WAAIWAUNISANE

001xxx
001xxx
001xxx
252111

256103

258101

258102

001xxx
001xxx
001xxx
001xxx
256121

261103

411101

LHUNNSAN®EN

FTF 1

ANANSANEIAY
Anwvily (nMudangw)
Anwialy (nwilne)
Anwwhld Gnwemand)
LARANAYAT U
Fundamental Calculus
wildeadu
Introductory Chemistry
Frmendedu
Introductory Biology
UHUAN15TYINEN
Laboratory in Biology

EILEY

0% 1
aansAneUane

Anwvlu (nwn)
Anwiialy (Fsauenans)
Anwvily Gneneans)
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Basic Writing
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Communicative English for Specific Purposes
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205201 mﬁ?iamsmmé’aﬂqmﬁamﬁLﬂﬁwzﬁ@ﬁfmmi 1(0-2-1)
Communicative English for Academic Analysis

230410 nvEnensnadunieslaya 2(2-0-4)
Intellectual Property Law

256343 wigadnduaznisiluUszendly 4(3-3-7)
Physical Chemistry and Applications

266381 iosdiofiugumdinemansuas 4(3-3-7)
N15UIMI3IANTT9RIUHURNNT
Basic Scientific Instrumentation and
Laboratory Administration and Management

411302 PrIENTAUNAAIENT 2(1-3-3)
Bioinformatics

411303 Fuaiigagiauiu 2(2-0-4)
Immunological Biochemistry

411306 A3TINYATTUANVDINY 2(2-0-4)
Physiology and Biochemistry of Plant

415402 sudeuisideiiugu 3(2-3-5)

Basic Research Methodology

594 20 “uenA
FuUN 3
aansAneUane
205202 N13A0ENINIHIBINGUNONITUNAUDNAITY 1(0-2-1)

Communicative English for Research Presentation

411304 Fuatmalulad 3(2-3-5)
Biochemical Technology

411305 PUATITIATTING 3(2-3-5)
Physiological Biochemistry

411XXX Jden lidesnin 3 NN

411XXX v nden ludaenin 3 BREe
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411491 NSHNaUsNISBN1sEnulus1sUsEINe 6 AN
International Academic or Professional Training

411492 ANNAANY 6 BN
Co-operative Education

411493 nsunuluUssna 6 WNUIYAN

Professional Training

594 6 MU28nA
FUUN 4
=
n1AnNIsANEIUane
411495 WINUSTEAUUS YIS 6 NUwAR

Undergraduate Thesis
411497 GHEOTY 1(0-2-1)

Seminar

59U 7 AUBNA
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3.1.5 AN95UYS183Y

001201 Winwzn1wlng 3(2-2-5)

Thai Language Skills

anudfuazdnuuzvosnuingluuiundeulne uarlugiusiedesiionns
doans Foudsdievesansussamesunssusualivegtanramvainans espande
Aviuriuardediinvsedind Ugnilddnidunnuinniseny suiainitnuensiesziiasl
LﬁamLﬁaﬂﬁmmﬂmm@mimﬁaﬂ uazlaglanzogsbanuamieanuAntesiudnslng
danlanluuIunengg (Wiswgha nsilles an1ansainee) eaugluiunmsimuniinuenisly

o w

Ml Tnewiuiinweniseunwasmadowdudiy

The importance and characteristics of Thai language in Thai society as a
meaning making tool learning about various kinds of modern media, including
newspapers and electronic media cultivating reading habits and practicing analyzing and
criticizing literary values, especially relations and values in Thai and global societies in

various contexts (economics and politics in different situations) along with developing

Thai language skills, especially reading and writing.

001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
L stlanmSang uitugu mswa m3enu uazhensalifiens
doansluuiunsing Tunswseusdmiudinulan
Development of basic English listening, speaking, reading skills and

grammar for communication in various contexts in preparation for a global society.

001212 AYIBINYHAIL 3(2-2-5)

Developmental English

N5IATUANNINIAIUA BN Y Beanunsaugnilerinweauengg Tuamissu
21 uazmswaunlumunisile msue nseu wazhiensal dielidihlauaganunsodeans
% A Y a PN a A a Yy A v
Joyanunassvedanildluuunifeitosiuansineiu

Gain knowledge of the English language, cultivate 21 century skills and
develop in the areas of listening, speaking, reading and grammar in order to understand

and communicate real-world information used in different relevant context.
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001213 AYIBINGUTIVINIT 3(2-2-5)
English for Academic Purposes
NSRALTINYEATYIDINUIALTUTINEENITENU NITTEUNY haZNITANY

AUATILTITINTSIUNISIRSNsd s UdIRulan
The development of English skills with an emphasis on academic reading,

writing, and researching in preparation for a global society.

001221 ansaumAransiiiensAnudunt 3(2-2-5)

Information Science for Study and Research

AUYNE ANAIARVDIANTAUNA UTELANVDILNASAITAUYA NITLUIDIUAAY
ansauwaineg msldimaluladansaumenaznsieas msiwiiudouazansaumea n1sdans
A3 Maiden MIduaTzy wazmaausasauma fasnIuNsaLa IS ouiianaAd
7 waeiddelunslidmanud fimwedu eavu Fodnduasndaygseurudy

The meaning and importance of information; types of information sources;
access to different sources of information; application of information technology and
communication; media and information literacy; knowledge managements; selection,
synthesis, and presentation of information as well as creating positive attitudes and a

sense of inquiry in students; diligences; patience; honesty; and gratitude to the country.

001222 A7 FIAULAZINUTITU 3(2-2-5)

Language, Society and Culture

mmiﬁﬂ"ﬂmﬁmﬁ%mm wazauduRLS sz e ifidedsnunas Saus Ty
fansaunlanirimedanuuas Tausssufiasouriuniw ﬁy’amwm@ nMudgdnual 1ATIEs
ednuuazSamusssulunumnglndiidatunsuway - nsuusiasuwaznsldnululaniu
NIULAY

The relationship between language and society as well as language and
culture in terms of the ways in which language reflects society and culture. The study

includes verbal and symbolic communication, new meanings of social and cultural

structure, changes of language, and usages in a borderless world.



33

001224 Aavzlutinusedniu 3(2-2-5)

Arts in Daily Life

flugruannud ilalugadnvusidesdiu ArumunsmaLazAILLANG1S
sahanuduiusssinatu vesfiaunssudssansneg i 3ansAatl Ussgnddall vieudad
landad  lanvimuAad warAauzdeadislmi Inerunmsivssaunsaimegunionin uazns
yaaosfiRnuiuiugiuresdaunsaussnnsneg tionisiam Aus 1le uwagnsuanile

[

saflounsqunios fanunsathuvuszgndld Thduusslond Tunsdnidudiausediiu uay
s TuuSunsne slussiuTosBuuazannald

Art fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art, including
fine art, applied art, visual art, audio art, audiovisual art, and new media art through the
artistic experience and basic practice on various types of art for developing knowledge,

understanding and indoctrinating aesthetic judgment that can be applied in daily life,

harmonized with the social context in both the global and local levels.

001225 ANuLuAIUAIv0ITIN 3(2-2-5)
Life Privacy

a a

ﬂ%’suzmLLazﬂaﬂmiﬁugwuwé’wumWLﬁua'aué'h VANAVTUUEYUY NYNLNY
mssuamidudiui anududiusadudoua fuguaim suflegorfeuaziananiu s
welulaBansauma nsivindansanududius arnududuiluiiauseaiu

Philosophy and basic knowledge of privacy. Human rights, privacy law.
Privacy regarding private information, health, residence, and information technology.

Protection of privacy, privacy in daily life.

001226 WTInlugaRava 3(2-2-5)

Ways of Living in the Digital Age

Wauninwzauannsalunsldde nnsldgunsalreuiiumes wazgunsal
doansUsziameingg msdudu Aiesigh Ussduan vBuazmsaiiasd aszulindfendussa
LarAILTURATRUYIRUAD AL NN ANTTIN SRR

Development of skills in media usage, various computer equipment
utilization, inquiries, analysis, measurement, rights and creation, including ethical

awareness and individual responsibility to the society in communication behaviors.
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001227 AURTID NBANE 3(2-2-5)

Music Studies in Thai Culture

Srvnuzuasinunnsvesnusissnnineg 1idTin saieunummdhil auen
AuaUnIEAMLaEANE A RadNLAE T TTY

Uniqueness and development of various genres of music in Thai culture,
Including their roles and functions, aesthetic values, and significance to Thai society and

Thai culture.

001228 AUFUAUIUBALIN 3(2-2-5)

Happiness with Hobbies

WLIARAILEY am‘ﬂizﬂauﬁugwmaqmaa%wmmqﬂumsﬁwLﬁu%‘im nsAn
g19aiETIA  MsadsasIANaUIINUeAIsniled A NaRluT I nuasdny

Concept of happiness, basic elements of happiness in life, creative thinking,
creation of works from hobbies to promote life and social happiness.
001229 Yindies inlegau Fnditianuvane 3(2-2-5)

Know Yourself, Understand Others, Meaningful Life

aR MIr3nnIeanuTIUALLEY AnAANmEelun1slddin nsidnsuileddu
0e9An%s maguantsualauiEnueseu madilarruiEndnAevesBu maddsfuiundiy
denuimsugiaiansssuuasdunnden mslidinuasshausudugbuogisainassd

Mindfulness; self-reflection; meaning of life; deep listening; handling
emotions; empathy and consideration of the social, economic, cultural, and

environmental context; living and working constructively with others.

001231 Uy Piaiioidnediedudiausesiiu 3(2-2-5)

Philosophy of Life for Sufficient Living

o L4

v & a Y Y a | 9 e aa
ANUsNugIneInUUSY WazLwIAn Tanvimd 39vimd USuenadn uagdnns
Alludin Uszaunisaldunsenuean naensutadevsetioulufidmadionudnssluiinuazau
lunniifveriveidss iiveussendlilunisasiaassd fimundianllnanin Iuszleviuazane
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Basic philosophical and conceptual knowledge on worldviews, attitudes,
philosophy for life, lifestyle, valuable experiences and factors or conditions which
influence success in all aspects of life and professions, develop one’s quality of life to

benefit society.

001232 ﬂgﬁmaﬁug’mﬁa@mmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life
npusnefiietesiununmiinvesdan Lo ﬁm%%u’uﬁugm Anduywery

Wesssumslidelugaiaia ngneninddunsiyan ngmanedunedeutazngmned

Aeadesiunsdunsesiaumusssy Taiinguanedug Afedestumsianndanssui 21
The laws concerning the quality of student life, such as basic rights,

human rights, media ethics in the digital age, intellectual property law, environmental

laws, the laws relating to the protection of art and culture as well as the laws pertaining

to the developments in the 21° century.

001233 Tneiuuszraulan 3(2-2-5)

Thai State and The World Community

v o ¢ ! v o v N |

ANudNRuSIznIsUTEmalnedudiaulan  aeldnisivasundadlugigan
A9 9 fasnouadelrdaudedinnlutagdu wasunumvedlneuunilan nasnauwuilily
awan Madszendldanuiifientsimuinues nsdniudinedidinusssu wasnady

A d‘d 1 [ U

WaLmawmﬂmm%mmﬂmimLLazmﬂﬂaﬂ

Relations between Thailand and the world community under changes
over time from the premodern period to the present day and roles of Thailand in the
world forum, including future trends, applications of knowledge in self-improvement,

ethic of life management and being a good citizen of Thailand and the world.

001234 9158555z Iy viasdiu 3(2-2-5)
Civilization and Local Wisdom
i aawv aada a aa a =
9158555ulugARN 9 DTSN F0TIN Useinal WENTTU ARAINTE nlaye-
Vo uaznseysng dunen waviaungilayayviesdiu
Civilizations throughout history, cultural evolution, ways of life, traditions,
ritual practices, beliefs, and conservation, development and preservation of local

wisdom.
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001235 N154dl09 LATHEND wazdsny 3(2-2-5)

Politics, Economy and Society

ANUNLNELALAUFNNUGVDINITEDY 1Aswgia dau WauIn1snIsies
swiuanna msilesiiugiu madlesuaznisusufvessumaian ez daiann s
UnasesUsemelng szuuAsegialan NansenuvedlamAiuivaeAsygie Lﬂi@gﬁﬁ]ﬁugm
nsimULAsygiawazdertvesUsemalng uywdiudeey dapaiAveriugny nsdnsadeu
dau msdanamsdeen dnuairdenn Lendnualdsailng Tiudsmsussgndndnin ileld
Tunsissdinliegsenldmunszualanuisninudsuasiomadion iwsugianardeny
ANuduRusTesszuLlanduUssmalney

Meaning and relationship of politics, economy, and society; development
of international politics; fundamental politics; politics and the adjustment of developed
and developing countries; Thai politics; world-economic systems; influences of
globalization in terms of economy; fundamental economy; the development of the
economy and society of Thailand; man and society; fundamental sociology; social
order; social refinement; social characteristics; uniqueness of Thai society; the
application of the body of knowledge to one’s living in a dynamic world of change in

politics, economy, and society; and relationships of the world and Thai systems.

001236 N199ANIINIANTUTIN 3(2-2-5)

Living Management

ANFuasiny IRgITUuNUm winil sssuvAvesyud uaziladeganudusa
fdaduluiindimnuiuinveu aaindn uazdviviuimuinsmanermansuazmalulagluns
TiFnliiuadedfnnmaduiuiinmuvdnausssueiosssn savimssidudiaiunaimads
gaslanturmssuil 21 Andudesdunumduusznauendouuasszmalan

Living management: knowledge and skills concerning role, duty, and
human nature as well as factors relating to sustainable development in improving
responsibility, thinking skills, and being updated with modern science and technology in
daily life. Living ethically along the dynamics of the 21°' century, which is essential to

the members of the ASEAN community as well as the world community.
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001237 Vinwydin 3(2-2-5)

Life Skills

A3 unumvig uazanusuRiaveuransouaia wazdann nsUTusutiy
mMsasuulasesdsnn sinusTinuazandnnmsamiluamssei 21 sinuglunsdangu wagnis
YU TinweanuAnas19assAuasn1siMUANAN1aTInUeInwes invenisasisufduiusiu
dnuuagludenudinimusssn vinvznsifiunandnuas ulnvousenanan uazinuznisaing

o

amegrhuazmsiuiiaveusoniig

Knowledge, relating to role, duty, and responsibility of an individual both
as a member of a family and a member of a society which includes an adaptation to
changes in a society, life and 21st century career skills, flexibility and adaptability skills,
creativity and self-direction skills, intra-social and cross culture interaction skills,

productivity and accountability skills, leadership and responsibility skills.

001238 miﬁwhﬁuﬁla 3(2-2-5)

Media Literacy

'
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nsruuMsIviiudelugafdvia dauianudilalunguinansenuvedde
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arfy wardeRdia umislinTgiansiiunfentudeusasussinndsnanaldogarinriu
anunsaifiiatulugatagii

Processes of media analysis and acknowledgements in digital literacy.
Understanding of media effect theories, such as myth semiology and advertising
concept, attributes and influence of contemporary and digital media, including analyzing
contents on every current platform.

o

001239 Amgghihiuausn 3(2-2-5)
Leadership and Compassion
AnudAeEt Huiluamissun 21 maseuimenusn nslddinme
pudn nsilumalan wawdleanid AnwiunufUuanalunsyiAanssudeasisasiianunse
I o a Y a
uswimalunsinaseveisey
The importance of a leader, leadership in the 21st century, learning and
living with love, good global citizenship, studying good practices of conducting public

activities as a guideline for learner’s own activities.
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001241 AURIRZTUANLUIINUIZAITU 3 (2-2-5)

Western Music in Daily Life

quUVSEN NN IAUAS BeRUsENeu laswaine uazgaalievesnunInguan
Uszinnvosuninaslu@inusedriu ndnmsinsailasuramisnusd nssuaunsussgnang
aunsnzIunnlutinUszdniu

Aesthetics of music, elements, structure, and the history of Western
music. style of music in daily life. criticism and admiration of music. the application and

process of Western music in daily life.

001242 NSARLTIAS19ETTALATUINNSTY 3 (2-2-5)
Creative Thinking and Innovation

Y =X a 1% ¥ ¥

NIZVIUNTNAIUIUTRNTTY '3§milmmmhqﬂmLLamuWUﬁmmwaﬂ{]@m
N1SE319UAYNSEDNLUIAMUAR N1SESIAULUUIDIAUAUSBUSNS nadeuTuauuaswaziiy
Gi'fa:gja ﬂ’]iﬁ’]Lﬁut\i’luﬁﬂﬁliﬂaﬂﬂ’]iaaﬂLLUU/ﬁ%’]x‘i/ﬂﬂﬁ@U“g’]"‘] pgaTImS Az iiusEANS AW NS
nulidnsalufinauy wiav msszauanuda nsdedula niansalegsadassfuaznis
AN1TAUAINTALE

Innovation development process; means of accessing customers’ mind
and discovering the roots of problems; generating and selecting ideas, creating rough
prototypes, testing in the field and extracting information, quick and efficient design-

build-test cycles, getting things done as a multidisciplinary team: brainstorming, making

decisions, giving constructive comments, and managing conflicts.

001251 wadnnguuaznisvitnuiuiiy 3(2-2-5)

Group Dynamics and Teamwork

wAnTIN1eY TAeAUNgANTINTIINGN MITAUINTYRIEN YL Vo3
nau dawndourdiafieg veengu maduAgdestunguresyana nsrdesmungy nsdsy
viruARvesngu msdeasnelungu sUuuuvessihauduiiy wwame msaisiinau uas
w3ty auidusunisduiieatiuvesnay Yadefidaaiumsvinuduiuuagiinnsufifnu
Juiin

Various behaviors regarding group behavior, development of group
characterization, group environments, interpersonal relations versus group involvement,
group persuasion, change in group attitudes, intra-group communication, teamwork
model, guideline to create team and network, group unity, factors enhancing teamwork,

and practice of teamwork.
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001252 ULIAITANE 3(2-2-5)

Naresuan Studies

Wizl IRauAansTusmMsIMsY Yadufnvnszsansdeialunns
Ui ssnsusuAulufiusinge wu iesughe dsaunaznisisssmaiagieul iidusndnual
yosnulnefifisUszasdlumusineg Wy maumamannuy  anudfiesneiens anundmiey
aanduaay ANuTedng warauennusentsEdatym

Biography of King Naresuan the Great; his royal duties while reigning over
the kingdom, such as economy, society, and international affairs reflecting Thai identity
in various aspects, namely the pursuit of knowledge, perseverance, endeavour, courage,

sacrifice, loyalty, and tolerance in the face of problems.

001253 msduiuszneunis 3 (2-2-5)
Entrepreneurship
a wa < v a 2/ 1% a 1
mMaufuanislumaduguszneunisgsia laeiiunisdumuuiniudalvtnig
§3i9 nMsUsuliulemalunismeanalnd uaznisisugsnalndlaeiunisseygsialniidulyle
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wagn1sUsziiuauegsenvasgsnalmity nsinsedsiavaeanudnsalunisaniugsia

a

iy Foudenunaduannnsedsgsialnd anlldwiueuiiAendes uaswofinssuves
fuseneums wuzimusendmguiaiuniaduiuszneuns uazardeulssiuauin
duq Medes idetnenanisUsznounis uayiusinggsia ﬂaqwéﬁammaésamaﬂwé’ﬁu
The entrepreneurial practices with an emphasis on learning how to find

business ideas, evaluation of new market opportunities and starting a new venture;
focuses on identifying and evaluating new ventures, and how to recognize the barriers to
success. Exposure to the stresses of a start-up business, the uncertainties that exist, and
the behavior of entrepreneurs. Theoretical overview, entrepreneurs, entrepreneurship's

links with other disciplines, and entrepreneurial networks and alliances. Strategies for

sustainable survival.
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001271 WywdiudIndoy 3(2-2-5)

Man and the Environment

SLUUTALAEANUVAINTAIENIFINN APLFURUSTENINULEdTUSTTUYA
WAEITUULNAUINIT miLU?i'EJuLL‘UmImm%NLLazizuuuuwﬁ‘ﬁ'dﬂNaﬂswu&ia?\ul{mﬁau
youlmmssesiuranzvadlan mawdsundasanmnionne Whmnenswannfiddu
Pussudnnndeunarnsaisdndiinuazanunsentin uagnsidusanlunsinnis
dandox

Ecosystems and biodiversity, man-nature and ecosystems, human
structure and system change that effects the environment, planetary boundary, climate
change, sustainable development goals, environmental ethics and consciousness

building, and environmental public participation.

001272 ﬂ@ﬂﬁ?LW@%ﬂﬂiﬁﬂL%ﬂ%ﬂﬁﬂﬁﬁu 3(2-2-5)
Introduction to Computer Information Science
Fawnsvesmaluladaeufiunesanedntslagiusazaudululdves

walulaglusuian aadUseNauveIsEUUABNiuNes 8130U335 anlduls Toyanauiunes

BMIIUYIRRURIADS ﬁyugmiwum%mjw Lﬂ%@“d’]85ULG]@%Lﬁﬁ]LLﬁzmiUiSQﬂﬁﬂ%ﬂ’m

anuidsdlunisldauszuy msdansdeya seuvasaumna TWsunsudinnusnlusia

welulafdonau MImeunsdeniaiu nseenuuuuazianiy Svdnaveaneluladrouyud

GBS
Evolution of computer technology from past to present and a possible

future, computer hardware, software and data, how a computer works, basic computer

network, Internet and applications on the Internet, risks of system usage, data
management, information system, office automation software, multimedia technology,
web-based media publishing, web design and development, and the influence of

technology on man and society.

001273 ARAAERSLaTEDA lUFINUTZIIU 3(2-2-5)
Mathematics and Statistics in Everyday Life

anusilesrunndinamansuazaialuiinuszdriu Ussneume nsinly
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Fundamental knowledge of mathematics and statistics for everyday life,
including measurement in different types of unit systems, surface area and volume of
geometric shapes, tax, profit, depreciation, interest and discount, process of data survey,
data collection methods, introduction to data analysis and presentation, probability, and

introduction to statistical decision making.

001274 gazasAtluInUIzaTU 3(2-2-5)

Drugs and Chemicals in Daily Life

arudiloafuveseuaziadifae Tnvuims nansusiaduomns siudls
psesdoruaznaulnsililudioUszdriuiifordestuguam aasnaunisidenituay
msdamaiteliAnnasaduiugunwiazdandes

Basic knowledge of drugs and chemicals, nutrition, food supplements,
including cosmetics and herbal medicinal products commonly used in daily life and
related to health as well as their proper selection and management for health and

environmental safety.

001275 91MIUAIDYIN 3(2-2-5)

Food and Life Style

UNUIMLAZANUEAY VRIS IUTIN U529 TU TusIsuLasngAnIsunIuslan
g1mslugiiniaing 9 vadlanuaglulsemalng iufiedvsnavesensesssuiUssnase
ngAnssunsuilnavesive L@ﬂé’ﬂwiﬂuasgﬁ{]mmﬁﬂummﬂaﬂm mMsidenansivangas
ADALABINITVBITNNNY  BIWITNIEDN %@Hﬁﬂi%ﬂ@ﬂﬂ’]iﬂ%ﬁimﬁLﬁ@ﬂ%@@’]%’ﬁ LagInMIg
uayinTinfunsasundadlugelamddomd anunszuiin wagdnvdunndeon

Roles and importance of food in daily life, cultures and consumption
behavior around the world, including the influence of foreign cultures on Thai
consumption behavior, identity and wisdom of food in Thailand, proper food selection
according to basic needs, food choices, information for purchasing food, and food and

life style in the age of globalization with the awareness of environmental conservation.
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001276 nasuLazialulaglnds 3(2-2-5)

Energy and Technology around Us

arudiugrudundany wasmelulaflndi fuvemdsny wdsnuldh
neudemds ndewmaden waluladuaznsuslnandru msuslaandanumadon
anumsaindsnuivannglandou anumsaifiifeadesiundinuuazimelulad mseyineg
wasuedell  dusin msldndinuegimain MsesEuANNTaudMITuNg
AU YA undany

Fundamental knowledge of energy and technology around us; energy
sources and knowledge about electrical energy, fuel energy, and alternative energy;
relationship between technology and energy consumption; direct and indirect energy
consumption; global warming and related energy situation; current issues and

relationship to energy and technology; participation in energy conservation; efficient

energy use; and proactive approach to energy issues.

001277 WeANTTUNY W 3(2-2-5)
Human Behavior
AuSRgiungAnssuLywd Tumusmie 1wy wwiRaneItungingsy iugu
NI MTBINGANITTULazNalNNIAANgRNTIL NsilaRduUteyyy dus wavasnneITes
fumsilad N353 e AN wazn 1w ity uaranuaaIaiiune weRnssy
3 £y a a gj a L3 a r-ﬂl -d'
NUBIYWEIAN WEANTIUDUAR TINVNNITUATIERNEGANTINDU Lwaﬂﬂiﬂizqﬂﬂ“i’ﬂu
aa o
FINUIENIU
Knowledge of human behavior such as behavioral concepts; biological
basics and mechanisms of human behaviors; mindfulness, meditation, consciousness
and involved substances; sensory perception, learning and memory, language;
intelligence and other quotients; social behaviors; abnormal behaviors; human

behavioral analysis and applications in daily life.

001278 FINUALFUNN 3(2-2-5)
Life and Health
FInuazNgANTTUAVNIN  N1sguaaraiuaTuguAnUeLsazYIeTy T

nsUssendldanuiiasinue lien siIAMAMAIneE19meLlod



43

Life and health behavior, health care and promotion for each age group,
including the implementation of health knowledge and skills for continuous

improvement of the quality of life for oneself and others.

001279 Wemansluiinusedniu 3(2-2-5)

Science in Everyday Life

UNUINYDINE AN TLAZMALULAE MWW N8N KAZYITINITANNS
meminenmanivedanisruuiifetesiuiiausesiu o ddiTiauardwnndey i
wianuuazliih msdoansinsauunny agdeninet Tanuazedne wagarmilig ms
W mansLazvalulag

The role of science and technology with concentration on both biological
and physical science and integration of earth science in everyday life, including
organisms and environments, chemicals, energy and electricity, telecommunications,

meteorology, earth, space and the new frontier of science and technology.

001281 NWILaZNITEBNAIEINTY 1(0-2-1)
Sports and Exercises
MSELAN N13ReNAINEIeLAS NS ALTIANINNITNNY kagNITNAZEY
AUITONINNNNY
Playing sports, exercises for improvement of physical fitness, and physical

fitness test.

205200 mi?‘iaa’ﬁmmé’qﬂqmﬁai’mqﬂigmﬁmww 1(0-2-1)
Communicative English for Specific Purposes
Anis-nanwdangulnewiunsesnides msldddw dwu warguusgloaiile

TUITAIANIIRINTHALIVITN
Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.

205201 N13F0E1INIYIBINGUUNONITAATIZATIVING 1(0-2-1)
Communicative English for Academic Analysis
Anfle-yan1wdngulasiiunisasuaing NMsIATIER N1TAAIIN LATAITLARS

ALARLAL e TR Uszatin1aivIn1snINEvIvegisey
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Practice listening and speaking English with emphasis on summarizing,
analyzing, interpreting, and expressing opinions for academic purposes applicable to

students’ educational fields.

205202 nsdeansnwIdinguitonsiiauerady 1(0-2-1)
Communicative English for Research Presentation
Andauonanumsiuaii vienanuidefiiedesdvarvivesgisoudy

AMwdangeldediadivszansnmn
Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.

230410 noensngaunislyan 2(2-0-4)

Intellectual Property Law

wnAnfiarauddyvemngdunalayn Yssinnveamingaunadyn
#19) Lu AvAnS Avsing uardvEluledesmnensdn eudunsesmmngang nseduld
AABAIUNIIATIVADUANS LagIBn13vesunIsAunsTes

Principles, sources and the importance of intellectual property, the
classifications of intellectual property rights such as copyritht, patent and trademark

including legal proterty rights such as copyright, right examination and protection eligibility.

252111 LARANAYAT Y 4(4-0-8)

Fundamental Calculus
aa 1 = & v v s 6 o s v s
allauazalnusaiiiosvesilendu ayiusvoeflendu n1sUsvyndvesayius
USnusvesilanduuasnisussend aunsiieuius wnsnduassiinivug

Limit and continuity of functions, derivative of functions, applications of
derivative, integral of functions and its applications, differential equations, matrices and

determinants.

252121 nseulonu 3(2-2-5)
Basic Writing
a a 1 b4 U U U L2
nmMafsulsyloavinenee laun inaUsylea sludnauselon dinsuselon wag

Usgleanay Jaymiliieaduniseu wu n1slsudsyleadliauysal deianainlunisly

LASDIULNEITTANDY kaznNIswusUselen
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Writing different types of sentences including simple, compound,
complex and compound-complex sentences; problems of writing errors such as

sentence fragments, punctuation errors, comma splices, and run-on sentences.

255111 Yads 3(2-2-5)

Biostatistics

YoULn kazUszloviunadinieniuine A@nstin1nLasiiine) adaLgs
WITEUUN wqwﬁmmﬂwmﬁmﬁmﬁu ANkt g lureadiuUsdu n15uantases
At N15UTEINALAENITNAAR UALNRAFIY mMeTgaulsUudesiu mslnsie
AANBULATEVANTUS N1ageUlaauAls

Extent and utility of statistics for health science and biology, descriptive
statistics, elementary of probability theory, probability distribution of random variable,

sampling distribution, estimation and testing hypotheses, elementary analysis of variance,

regression and correlation analysis, chi-square test.

256103 wilidosdu 4(3-3-7)

Introductory Chemistry

YSunaudunius lassaseeznon msesmuazantivedsns wussall a1sazaiy
aunaiall n3n-wua wia vesula veuval wllaavinarans il vaumans il widunse
uavansaluana ifidswanden a1sUsznou vessaisrEuminuazunsuddu indlgnanvnssy
wiliedes

Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid,
thermodynamic, chemical kinetic, electrochemistry, organic chemistry and biomolecules,
environmental chemistry, representative and transition elements, industrial chemistry,

nuclear chemistry.

256254 ATIATITIRTIUT U 4(3-3-7)
Quantitative Chemical Analysis
uminAeafuiaiiinggi 1wy gunsal 1ndesuin asiall mswiouansazane
PUILNIWAN WaLNISITEnR bUNILATILATIZN NANATITVDIIONILARILATIEN LFU F5USUINS
AA5199% waz TamTiAseRlaetimiin wasmadanisuenaisaisisnsatndieiirinas ane

'Y} = 1Y A = aa ¢ 1 Y] & aa a a a
PANNISLNLINUAT 9L aN1ATIASIZY LU dansitalerdn-Ia0a auntnslnlawss lnudle
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we3 aaeulntouresUtuatunInslnlawas wialasuilnnsidl waslasulnnsndlvssnal
HUTTOULES

Introduction of analytical chemistry focused on topics such as apparatuses,
glassware, chemicals, solution preparation, chemical units and statistics for analytical
chemistry, principles of analytical methods including volumetric method, gravimetric
method, and separation technique by solvent extraction, principles of instrumental
analysis methods such as ultraviolet-visible spectrophotometry, potentiometry, atomic
absorption spectrophotometry, gas chromatography, and high performance liquid

chromatography.

258101 Frmendedu 3(3-0-6)
Introductory Biology
AnaNTRYeIdTIn sulouiBmainemant asialivesddidin lasadinay
sunUeATIveuTad Wugmans lassasuazminivesity Tnssaiauasvthilvesdnd nalnnns
AdTannns mnuvanvaneresdildin Ujduiusvesdidltinuasdundon wagnginsy
Properties of life, Scientific methods, chemical building blocks of life,
structure and metabolism of cells, genetics, structures and functions of plants, structures
and functions of animals, mechanism of evolution, diversity of life, interactions between

organisms and environment, behavior.

258102 UURN5T NN 1(0-3-2)
Laboratory in Biology

AuUaondelueelURn1g NaedganssAl waduareasuniuad N1sulsas
nstevendnuziugnsy ML InaneTesadTin edefiy Tassadwuarmsvinures
o TATeas 1Az NISNUYednd dueine

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures and functions of plants, structures

and functions of animals, ecology.
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261103 anddosdu 4(3-3-7)
Introductory Physics
adlnransAldluiidnd ngnisiedoud usdliudas uuazndanu lufilay
M5 MIiAABuTLUULY autRivesans namanivedlva Usingnisaindunazineea wesly

s

loufind waimdnludh 2saslaiidosiu Handgell

Mathematics for physics, law of motion, gravitational force, work and
energy, momentum and collisions, rotation motion, properties of matter, mechanic of
fluids, wave phenomena and chaos, thermodynamics, electricity and magnetism, basic

electric circuits, modern physics.

266201 TNy 4(3-3-7)

General Microbiology

1A59a5 1A NN NV0ULAdAUNTE D1911T NITHITYLALNITAUINUT LUV

q

=< a b=}

Fy FBNIAIUANRAUNIE NsTanwIavy waziugenans anudiAyvedunidluaiueimis
AAINNTIU Aauandou m'iLLWVIETLLazmﬁﬁmqsu

Structure and function of microbial cell, nutrition, growth and
reproduction, metabolism, control, classification of microorganisms and genetics their

significance on food, industry, environment, medicine and public health.

266381 dosflafugumeineeansuay- 4(3-3-7)

NsUIMIIANT SRl uRns

Basic Scientific Instrumentation and Laboratory Administration and

Management

n&nnng vdnufoRnasniaaioudiegisdmiuiaiosdiofugiusig 9 n1s
Ingreans aufanisfneuiszuuuinsgiuiaieafioluiesufuinis asuimsdanis
WoaUURNIIMITINGIAIEAs SEUUN1IANIT N153ANTSTRYA N133AN1TTaRLAEATAMIINI
Mgeans swulszaualYdne anuvasnde ssuunisindnvetdslunesdUanig n1snsie
FUTDIAMAIN NTATUANAMAIN AMAINAITUIUITIANTT NITNAABUAIUGIUIEYNIS
WosUURn1g MINRUNITIATIZA N1sUsBluITIRI LYl AeRAIUNITIANIINTHEINTUYYE
AzEsalunsianIsrseruaunsatunsludin

Principles, practices and sample preparations for basic instruments used in
scientific laboratories, system of instrumental quality, and scientific laboratory

administration including management styles, information management, materials
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management, preparation of laboratory budgets, cost containment, laboratory safety and
disposal of Laboratory waste, accreditation inspections, quality control and quality
management activities, proficiency testing, procedure manual development, new
technology/procedure evaluation, human resources management and

management/professional leadership skills.

411101 Fualyagu 2(2-0-4)

Fundamental Biochemistry

duszdiiedludd®in  Tasadhoneeflaadhione  warwiniivesansth
Twana oulel Janfiu ndeus sesluu Fueluavdidneluanaludialszdniu uasnis
Uszandld

Water and buffers in organisms, chemical structure properties and functions
of biomolecules, enzymes, vitamins, minerals, hormones, biochemistry and molecular

biology in daily life and their application.

411102 mﬁmmma3mﬁamﬁayﬂamﬁmmmam% 1(0-2-1)
Management and Communication of Scientific Data
ma?iamﬁagamﬁwmmam%ﬁgqmwﬂmLLazmmé’qﬂq‘w QR HIGERGIAY

Winwen1sAn NSWgn Nsyakaznsililayainegtrans NssEuSes N1IAIRUANNAANITIU

TamudAy Nsas 1A IULazN1TIBUAINIL mi‘imeﬁﬁﬁa;ﬂamﬁmmmamiﬁ'amiﬁamiﬁ

Hugvisua fisluudvesniaafoudoya nisantufinuagnsiiaue
Scientific data communication in both Thai and English, learning and

practicing of thinking, composing, communicating and listening of scientific data, data

organization, prioritization and simplification, capturing main idea, creating good questions
and answers, analysis of scientific datasets for effective communication on data

preparation, data recording and presentation.

411202 UWVUBRTUYDIENTTILUANA 3(2-3-5)
Metabolism of Biomolecules
Jaumansvanouley waznssisenluitiuunusidy Fandanumans way
NFFAATIZAAILLAT LIUNUDATULALNIIAIVANILNUDATUVDIASTIANG  UNUBETUVRS
U ANUFNTUSTENINARMUMUERTY N1elASYA 9RNTLATY WagaNSANUBLLABATE NNNTT

wazmallaUfUANsMBuell MsvedeuaudiviuniivewEnstilianag
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Enzyme kinetics and metabolic catalysis, bioenergetics and photosynthesis,
metabolic interrelationships, metabolism of biomolecules and relations, oxidative stress
and antioxidant of biomolecules, principles and techniques in biochemistry, determination

of chemical properties.

411206 wAtABAll waduasTieluana 3(1-6-5)

Techniques in Biochemistry, Cell and Molecular Biology

wdnms woswademsiuduad msadn mauen nsiiliuians wasns
TasgvinantAvesstiliena wedanainudieivasdineliana  wEnn1suaeds
wedsnead uaznsuszendldmalanisnnzsdssvad

Principles and techniques for extraction, isolation, purification and analysis
of biomolecules, molecular biology techniques, principles and techniques of cell culture,

and its application.

411207 ugmansuasdVineluana 4(3-3-7)

Genetics and Molecular Biology

wanugANEns uyweRugenans nsieseinans laslulaulasanuRaung
sgiulaslulon  Alunuasnisndivedluy  MsuanseanveiduuaznIsAIUAN  BNAIANA
I UANARALIUTIAINTTN HUTAANTUTEYINTUALAUNAINVAIENNNUTNTIN N15HTII
figailondnualneiugnssy AnuRisunivesduies Tsaugnssuiinanmiads wugenans
waznalnmsiinlse fugenansvesiy Wugmansdouses nsussendldmnuiniaiugemans

Principles of genetics, human genetics, pedigree analysis, chromosome and
chromosome aberration, genome and genome organization, gene expression and
regulation, epigenetics, molecular biology and genetic engineering, population genetic and
diversity, genetic identity, single gene defect, multi-factorial diseases, genetics and

diseases mechanism, plant genetics, reverse genetics, applications of genetics.

411302 YrEANSAUNARIEANT 2(1-3-3)
Bioinformatics

msdududeyan1sdinimuasvinenluanauwaiotiedumesids  Ussnnves

[y

FUTYA PINTYAITIUNTTULALUNANNIRY Jrudeyansailinddnuaslusiu goudea W
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nMsiasedauduiusmsdusidauagitanins st fivesdulusesduiun ns
Anseilassanauazniifivestunaglusiu Wsileind msUszyndlitasaume

Searching the biological data and molecular biological data through the
internet, type of databases, database for literatures and articles, nucleic acid and protein
databases, databases for metabolic pathways, diseases and drugs, basic programming, data
analysis and interpretation using bioinformatics software from the internet, analysis of DNA
and amino acid sequences, phylogenetic analysis, functional genomics, structural and
functional analysis of gene and protein, proteomics, application of bioinformatics.
411303 Fuadiganiauiu 2(2-0-4)

Immunological Biochemistry

[
)

wdnmsfiugumstuaiivesszuuniduiu Taswaauasmifivesssuugidudy
nalnnsnevauesuuRtudfidauagiiAnainnsuiui  UiRseuwuuendesaduarlionde
Ad anIEANURAUNRYEITTUUNNANAUAIe

Basic principles of immunological biochemistry, structure and function of
immune system, innate and adaptive immune responses, cellular and humoral mediated-

reactions, immunological disorders.

411304 Fuadimalulad 3(2-3-5)

Biochemical Technology

nsUszgndauimsiaedvesiiy &0 uazqdunid arseengnidanim
welulafvosmilulawnsn afin Loulesl WAy wazanstaluanadus Imnssulusiu malulad
seuunly Wieldmainermansnisunme waluladdinn gramnssu

Application of plant, animal and microbial biochemistry, bioactive
compounds, carbohydrate, lipid, enzyme, protein technology and other biomolecules,

protein engineering, nanotechnology for medical sciences biotechnology, industry.

411305 UATIETTING 3(2-3-5)
Physiological Biochemistry
UNIIASTINGIVDITHUUIWNEUYEE LUUNUDATULAEAIUFUTUSIENINNTD
LUBNUBAT NTBUIUNITAIUANIDLULNUDATY a3 Ineuasdaiivesseuulseain seuy
n&anile sruulnadeuladin ssuutudiedaanz ssuumaiueims ssuudel$vie ssuunis

v
v Aa A

AMIANY STUULLBLEBLNEINY
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Introduction to human physiology systems, metabolism and metabolic
interrelationship, regulation of metabolic pathway, physiology and biochemistry of
nervous system, muscular system, blood and the vascular system, urinary system,
gastrointestinal system, endocrine system, detoxification system, connective tissue

system.

411306 daTIveuazdalve s 2(2-0-4)
Physiology and Biochemistry of Plant
- P ¢ ¢ o A o
LUBLUDNY LYaALALDBILNLUS TTUUNITANAYY aa'ﬂmuuazm’imuam A3
FuATIEsLas nszUIUNSLUoaTUluNY N1TIeSYLAUlaLaYNAUINTVDINY
Plant tissue, cell and organelle, transportation, hormone and regulation,

photosynthesis, plant metabolism, plant srowth and development.

411311 NP UATIZAZIAINTTUTEAUT LU 3(3-0-6)

Synthetic Biology and Genome -Scaling Engineering

mMaiuteyandnealufiouwe wazin3oINauIluaINfawe, N1sue1esia
WUENITULarorilluAASITUYIF, TEUUAILAINEY, PoTUNUaduATIEN, Wwanliley, Wugnay
IINNYBALER, NTODNWUU / WY LATALATILINGRIUY, NSAUNDTBITRUVAUTR, N5

Lﬁ@iuﬁaﬂLLS‘ULLazmm':tLa%uWuqﬂﬁu, NM5L593TAIUINNG, NTOBAKUULANYITA, NSUAEUITY

¢ A

Indviasguuilnmd, nsfiudnlidddiangayiugluua, nslddygylseAvgitonuiamnssy

o9

¢ A

Fan, AdlTAnnamsessns, levesnanituuardns, Ussaminendaunsie, Fveniiensna
snsntueINg, waluladdinniuuidawaznis “win”Tunnediinen

DNA digital data storage & DNA nanomachine, codon expansion &
unnatural amino acids, genetically encoded computing, synthetic organelle, artificial
cells, animal-plant hybrid, whole genome design / edit / synthesis, 3D printing organ, lab
cultured meat and genetic enhanced food, accelerated evolution, designer baby, gene
drive, de-extinction, Al-assisted biological engineering, biology-machine interface, plant&
animal cyborg, synthetic neurobiology, biology for space colonisation, open sources

biotechnology & biohacking.
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411312 NFILATIZIN T AL 3(2-3-5)

Biochemical Analysis

mﬂﬁﬂﬁugmmmmﬁmezﬁmﬁamﬁ nsinAUsunaddyvesUfisenaiily
AuiTin wedauguvesaninsalnd Sansihileiannaziadaauninsalnd Sunsisaanln
salnd vigeasawuduazialigluawud duedesuunuinslasuudauningalny svneliniey
gosnduailninsalnt ond-158 awnnsalny wuaaiunlnswes lasunlnns il wialasunlnnsiil
Tasuninnsflveunar wellavnindesganssaudianasou wadauiauunigonuds

Basic techniques of biochemical analyses, the analytical measurement of
chemical reactions in organisms, basic techniques of spectroscopic method, ultraviolet
and visible spectroscopy, infrared spectroscopy, fluorescence and chemiluminescence,
nuclear magnetic resonance spectroscopy, atomic absorption spectroscopy, x-ray
spectroscopy, mass spectrometry, chromatography, g¢as chromatography, liquid

chromatography, electron microscopy techniques, freeze drying technique.

411313 usind 3(2-3-5)

Genomics

o 15 a ¢ Ay a ¢ a a ot & = q

umhgaluiing Auldnd wedalunsinsiezidlun wugudluudsezans luy
vaslsanutioy Flunvesdniwazenamnsuilodnd Auuity Msunndiamzyana Auilunuis
WMerans uvesgatinuasauvsy Iennssudluy annimeniluy

Introduction to genomics, techniques in genomic analysis, basis of
population genomics, genomic of rare diseases, animal genomics and meat industry, plant

genomics, personalized medicine, genomics in forensics, genomics of microbes and

microbiomes, genome engineering, genomics startup.

411314 Fpdvolusau 3(3-0-6)

Protein Biochemistry

a3fUsEney windl uarlassaiiavedlusiu wdvedtusiu n1sduaszilushiu
NMsAALUaMmaINITdLATIER Nsaatslusiu Sunsnseveslusiu Imnssueslusiu nsine
Aenfuieulesl vdnmsafalusiu msuenuigvdlusiu msleseilusiu msfnwnuaudd
vo4lUsiu Mivszyndldlusiunasieuledmenisunmduazmalulagdinmn

Composition, function and structure of proteins, protein chemistry, protein
synthesis, post-translational modifications, protein degradation,protein interaction, protein

engineering, enzyme studies, principle of protein extraction, protein purification
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techniques, protein identification, studies of protein properties, application of protein and

enzyme in medicine and biotechnology.

411321 WMATAIIINNAUTLAL 3(2-3-5)
Research Techniques in Biochemistry

[

NANNITLAZLUIAANITYINITENIPIUTIAT TI0TIN1THNANITNIToNUFIU
N9FUTNAL
Principle and concept for carrying out research in biochemistry as well as

basic research practice in biochemistry.

411322 welulagPnniivayulng 3(2-3-5)
Medicinal Plant Biotechnology
ausiuguiefumaduanidedefiy Tasaisvesiluuiiy fvayulnsuas
sdUsznaUnuiall slinvesanseangrinistinmuesivayulng Trduaseivesaiseanan’
maFann welian1susnuaznisinyesdusznaumaaivosiivasulng wadiansmizidios
ooy mavszgndmamzidsadadelunisinuifivayulng udnnsiugiuieatumada

a

MaugIFanssuLaznsUssenaRuTIfnssulunsAnwivayulng

Basic knowledge of plant cell and tissue, the structure of plant genomes,
medicinal plant and chemical composition, types of bioactive compounds of medicinal
plant, biosynthesis of biocactive compounds, separation technique and chemical
composition of medicinal plants, plant tissue culture techniques, application of tissue

culture in medicinal plants, basic principle of genetic engineering techniques and the

application of genetic engineering in medicinal plants.

411323 Aswnzasneadid e 3(2-3-5)

Basic Cell Culture

AuiiuguAsafuiiingveusadfivuazivaddnd waiianisasnide
ninmMsuazimsdsneadivuazdng Uslomivarmavszgndlfloadinzies

Basic plant and animal cells biology, aseptic techniques, background of
cell and tissue culture, biology of cell culture, principles and methods in plant cell and

animal cell culture, advantages and applications of cell culture.
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411331 FRAUBILAYUINT 3(2-3-5)

Nutritional Biochemistry

FarmuaUiinaansemnsiinaslésu Wsfiuuaznsnesiily afin Arslulawnsely
a5 ansiduleluamsuazansiinuviu LeanegeduaslulIUoRTUYDLIANDTRd daNna
vosnglaanariuunuedTiremdsu Fuavedinmiiu th uarussin Insuimsfivansaunue
lawudidn MsmUdsinamarinsgvinunmeansnesiiluiaviusiy nsmluiuaisiulawnse
wazAIndiulue1mis

Nutrient standard recommendation, dietary protein and amino acid, lipid,
carbohydrate, fiber and sweetener, alcohol and alcohol metabolism, gslucose homeostasis
and fuel metabolism, biochemistry of vitamin, water and mineral, nutrition focusing on
life stages, diet therapy, analysis of dietary amino acid and protein, lipid, carbohydrate and

vitamin.

Y @

411332 wataugIunLAlglauiu 3(2-3-5)
Basic Immunobiochemical Techniques

ANUINUFIUNTUATYTANTY FIlANvoLeURIIULAZUOURUDA MANN1TVRY
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Basic knowledge of immunobiochemistry, biochemical background of

antigen and antibody, techniques in immunobiochemistry and applications.

411334 PG RNE ARG 3(2-3-5)
Biochemistry of Stem Cell

unidanuAnTivseaLasUsEiRlumMnyieadduinin  IInevetvaniy
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Ailla AMUYIIMNENIEINEIFEns n1siiles NOULNY LATIIUTTTH

Introduction to concepts and history of stem cell studies, biology of
embryonic, adult, and induced pluripotent stem cells, biochemical mechanisms
underlying pluripotency and differentiation of stem cells, stem cell niche, stem cell

markers, iPS cells technology, cancer stem cell, applications of stem cells, techniques
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used in stem cell studies, stem cell debate for the challenges in science, politics, law, and

ethics.

411335 nsuszendTuadiiionisdestuuasinuilselifnsooss 3(3-0-6)
Biochemical Applications for Prevention and Treatment
of Non-communicable Diseases
Tsnluau ﬂ’l’lmﬂim&LL@Sﬂ?’]ﬂJﬁ’]ﬁ@%@ﬂiiﬂlﬂﬁﬂ@i@é@%}ﬂ Yaduides nansenuse
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AUNN AIALLAZLATETNANLSALURAMADI8T NARAMsITUTIRNTIETUNSTRINWLAESNYILSA
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lifndei3ess arseangrinsdanmlundndusisssusduaznalnniseongndseduluiana
mATeRetestunslduansasisssumalumsiesiulsalifneFoss

Human diseases, definition and importance of non-communicable diseases,
related risk factors, health and socioeconomic impacts of non-communicable diseases,
natural products for prevention and treatment of non-communicable diseases, bioactive
compounds in natural products and their molecular mechanisms of actions, research
issues related to the use of natural products for prevention of non-communicable

diseases.

411341 ALY 3(3-0-6)

Plant Biochemistry

lasaadauazninivesessniuaveawadiiv nsdaanzinas mamela uas
mymelalunnziifiuas anstluanavguniuasyiegivesity wunueddudgugiiuaziunued
FuNFeNNVOINY NIATUANITUNUBATY Uay ANUFURUSITENINIDNUNUATUYDIIY

Structure and functions of plant cell organelles, photosynthesis, respiration,

photorespiration, primary and secondary metabolites, primary and secondary metabolism

and regulation, metabolic interrelationship in plants.

411343 FUALLALTVINGNLANANNITNEAT 3(3-0-6)
Agricultural Biochemistry and Molecular Biology
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Concept and basic knowledge in agriculture, problems in economic plants
and animals, application of biochemistry and molecular biology in cultivation, livestock
and fishery, strain selection, strain manipulation, quality improvement of agricultural
products, diagnosis, agricultural precision and digital, control of plant and animal diseases

which affect economy, society and health.

411344 AN LASTUATVDITOTLUUNY 3(3-0-6)
Physiology and Biochemistry of Plant Hormones
YUALAZUNUINVDIZOTINUNY  d3TanennsiasiAuls Waluin1s  wag A3

POUAUDIRDANIZIATIATOINTY NTVINIUVDITDTIUUNTBRARINY) TeAUATTINeLasTUALl NS

AUANNISYINWYRsERsluuily Nsviusmiuvesaesiuuily
Types and roles of phytohormones, physiological aspects of plant growth,

development and response to stresses, modes of hormone action at physiological and

biochemical basis, hormone regulation, hormones integration.

411345 asIneuasdiatvaaivayulng 3(3-0-6)
Physiology and Biochemistry of Medicinal Plants
Anuddvesivayulng taswadeany seuunsaifedduity a1sugugiiuagans

a

nRegIluiie gesluuity a35neuasdialivesnisenveaudn n1sasyiuls Wamnsvesia
LaENInaUANDIURINYsaan1zAsen  a1seengnsniinmluivayulnsuaznsussyndld
o A Y v ¢ o o A P % Ao £ =

NIIAALADNNUY  NITVYIYNUT LAy miﬂiuﬂngqumgﬂmLwaiﬁlma’lwmqmwmmmw
LAY

Roles of medicinal plants on health, plant structure, transportation, primary
and secondary metabolites, phytohormones, physiological and biochemical aspects of
plant germination, growth and development, stress response, bioactive compounds in

medicinal plants and their applications, selection, propagation and breeding for medicinal

plant improvements.

411352 FIALNAMNTIH 3(3-0-6)
Industrial Biochemistry
wdnmsuaznszuaunImeiiailugnavnsseImns 1iesiu 1a3eadiens A
1o LHonTzay astsrdne ndsnuTanm nszvumainluseiugaamnssy dsufnsalanm

TuszAvanavnssy wouledlugravngsy nsiuinagInm wasulumelulag
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Principles and biochemical processes in food, beverage, cosmetics, textile,
pulp and paper, detergent industry, bioenergy, industrial fermentation processes, industrial

bioreactor, industrial enzymes, bioremediation and nanotechnology.

411381 Ugyniitawniagaiadl 3(0-6-3)
Special Topics in Biochemistry
Anufoavdgmifiawnisdiaivasdiineluana nnsdsauufigiu s

1ATILY MIklanadeya N15eAUTIvaTURa MITEUTIENUIT naenaunsitauenauide
Practice how to do special problem in biochemistry and molecular

biology including how to form hypothesis, data analysis, data interpretation, discussion
and conclusion, research report writing and presentation.

411491 nsinausuvIeRnauluRsszIvA 6 MR
International Academic or Professional Training
HnausuvserinauluisUssmemesnuduaiivasdvineluana Tunienu

Y835y v30LaNYY
International academic or professional training in biochemistry and

molecular biology at a government or private organization.

411492 anfafnw 6 NuBAn
Co-operative Education

P a wva Yy a N a | Y] a
mmﬂﬂgummmumLmJLLazGU’nVlmIaJLaqaﬁlu‘wmEJmummgLLazLaﬂﬁau ld
nelalassnsaniadng
Training in biochemistry and molecular biology at government or private

sections according to co-operative education project.

411493 nsinaululszmne 6 wawne
Professional Training
Anauludssimanismudiaiivasddineluans lunhienuessy wislensy
Professional training in biochemistry and molecular biology fields at a
government or private organization.
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Undergraduate Thesis
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NsAnwIAUATITB AT LAz IINeluana a1 iieItes A1elanIs

o

UaveID19sENUTNwT Mmsidunsideanilasisiaazinunisite Jinsizsinaniside e
HANTI38 Invihsrenuatuanysel waznisdnaueuinila

Conducting a research project in biochemistry and molecular biology or
related fields under supervision of advisor, carrying out research to proposal and research
plan, data analysis, writing up results, submit a complete report, and presenting results

orally.

411497 AU 1(0-2-1)

Seminar

=

2AU18 AN LAZUNAUDNTMANYY UNAIY NAIIUNITAUAIT 1399113V
1 = a a a
mauiamwmLﬂuLLammwmImLaqa
Discussion, analysis and presentation of case studies, articles, or research

publications relevant to biochemistry and molecular biology.

415402 sudeuisifeiiugu 3(2-3-5)

Basic Research Methodology

ndnn1suazarmiiiugiuieatunisidemaiuinermansnisunmg msdudy
ﬁﬁa;ﬂamﬁmmmam‘uazmsamm N5 BUIATITINUITY NTTUIUNITITY A1T9NLUUNTS
naaps ManuTIuTINdeyauaznsimzideyadieadn s1e9un1s3de asseusIainide uay
N LEUINaIIATENINAERNS

Principle and basic knowledge of medical sciences research, accessment of
scientific information and information technology, , research proposal writing, research
methodology, experimental design, collecting and statistical analysis of research data,

research report writing, researcher ethics, and scientific research presentation.
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4. asfusEnaUeafuUsEEUNSainAaUIY (MsTiney Wisannafnen)
sk dondvledvmian 3 31 deluil
411491 nsiineusunsernaulumsUssina 6 Miaunn
International Academic or Professional Training
Hneusuvsernaulusislssinaniswnudiaiivasdidineluana Tunheau
Y935y viTeLaNYY
International Academic or Professional Training in Biochemistry and

Molecular Biology at government or private organization.

411492 annafne 6 i
Co-operative Education

= a wa Yy a A a ' o Ql'
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Training in biochemistry and molecular biology at government or private

sections according to co-operative education project.

411493 nsEnalulssne 6 Wi
Professional Training
Anauludssimanisnudiaiivasiineluans  lundienueeesy vIsenyu
Professional Training in Biochemistry and Molecular Biology fields at

government or private organization.
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Jannoey P, Channei D, Kotcharerk J and Nomura M. (2017). Expression Analysis of Genes Related to
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RICE SCI, 24(3): 163-172.
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Dioxide Nanoparticles. Key Engineering Materials. ISSN: 1662-9795(751): 801-806.
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(751), 671-676.

Chairote, E and Jannoey P. (2016). Influence of Air Limitation and Histidine Addition on Citrinin
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Jannoey P., Pongprasert Weerathep., Lumyong .S., Roytrakul S., and Nomura M. (2015). Comparative
proteomic analysis of two rice cultivars (Oryza sativa L.) contrasting in Brown Planthopper (BPH) stress

resistance. Plant Omic Journal 8(2):96-105.
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of a CpG site in the HBAP1 gene in plasma DNA from pregnant women. PLoS ONE 2018;13(5),e0198165
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Thalassemia Southeast Asian Deletion. Genet Epigenet. 2017 Nov 15;9:1179237X17736107
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Chiang Mai Journal of Science 2017;44(2), pp. 366-374
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Program Structure of Bachelor of Science in Biochemistry and Molecular Biology
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Curriculums Mapping of Bachelor Degree of Biochemistry and Molecular Biology
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