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1.3 nquimidseueans Liteend 6 6
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3.1.3 57939 TURUINAI99)
(1) vandvAnwnaly Avualiidaseununguivabidesndn 3w 30 wiiein desialull

1. n§uY1AEN 12 vdaenn
1.1 Jy1U3AvY
1.1.1 AguABINgY Laitfaandn 3 wiqefin
001211 maﬂqLLazminmmmé’qr]quﬁami?ilami 3(2-2-5)
English Listening and Speaking for Communication
001212 nseunTSInguisiinsgiiitenisieans 3(2-2-5)
9819 AVTA N
English Critical Reading for Effective Communication
001213 nadsunsdinguitenisdeasedalsednsam  3(2-2-5)
English Writing for Effective Communication
1.1.2 nguatwlng Laitfaundn 3 wiqehn
001301 mwilveiiienisieansiaivinis 3(2-2-5)
Thai Language for Academic Communication
001302 mwilveiiienisieaslumnissud 21 3(2-2-5)
Thai Language for Communication in the 21 * Century
001303 nnseulugARIva 3(2-2-5)
Reading in the Digital Age Century
1.2 Ayudan Lideendn 6 wuawhn

N19189N 318 1ENNT0EDN 1UTIEIVINFUAWIBINYY waz/Msanguneineilig
AUSIWIBIVIAUNTDINEAIBINTNANUTENADUS)

001311 A vdiiienisdeans 3(2-2-5)
Korean for Communication

001312 mmaﬁﬂmﬁamﬁﬁami 3(2-2-5)
Japanese for Commmunication

001313 AMwIuiton1sdoans 3(2-2-5)
Chinese for Communication

001314 awngdnfienisieans 3(2-2-5)
Myanmar for Communication

001315 mMwSuaaiionsioans 3(2-2-5)
French for Communication

001316 mwauiiion1sdoans 3(2-2-5)

Spanish for Communication



001317

001318

001319

001320

001321

2. NFNIPINYWEAENS
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ﬂ”l‘lﬁ}’la'TJLﬁE]ﬂﬁ%aaﬁ

Lao for Communication
mMwdulaiideifienisdeans
Indonesian for Coommunication
AMeBeauiionsdoans
Vietnamese for Communication
mméuﬁﬁamiﬁami

Hindi for Commmunication
mmmmnﬁamiﬁami

Khmer for Communication

TngLaanans1gIvInasalul

001221

001222

001224

001226

001227

001228

001238

001241

001242

001253

001276

001331

ANSAUNAAIEATLNDNISANBIAUAIN

Information Science for Study and Research

A FIAULAZINUTIT
Language, Society and Culture
AavgludInusedniu

Arts in Daily Life
WTInlugaRava

Ways of Living in the Digital Age
AUAS AT IneAnw

Music Studies in Thai Way of Life
ANUFVAUITUBALIN

Happiness with Hobbies
miifwhﬁu?ia

Media Literacy

AuURIRE IUANIUTINUTEIN T
Western Music in Daily Life
NSARLTES19ETIALAEUINNT T

Creative Thinking and Innovation

madugusenaunisgsianenddvivwingen

Entrepreneurship for Small Business Start-up

Nasusazaluladlnas

Energy and Technology around Us

YIRNTSUNDEIAL

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

lddaendn 6 wuqefia

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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3. NUAYIFIRUAIENS
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Social Innovation
ns¥anTsveyailaswulugARivia 3(2-2-5)

Introduction to Data Management in Digital Era

laddaendn 6 wuqefa

TneLaanans1gIvInesa LUl

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

001232 npmnefiug U ionua T 3(2-2-5)
Fundamental Laws for Quality of Life

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

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

001235 N134dled LATHEND wazdeny 3(2-2-5)
Politics, Economy and Society

001236 N159ANIINIANTUTIN 3(2-2-5)
Living Management

001237 Vinwedin 3(2-2-5)
Life Skills

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

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

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

001254 AARSNIEIIT DN 30 3(2-2-5)
The King’s Philosophy for Living

001351 WemhvanUsygrveaasugianeiiiednisuiun 3(2-2-5)
From Sufficiency Economy Philosophy (SEP) to Practice

001352 FuAniw maun ilouyvevA 3(2-2-5)
Peace and Religion for Human Kinds

001353 miﬂﬁyﬁlﬁmﬁuﬁm%’uQ’Uizﬂaumi 3(2-2-5)
Pricciples of Accounting for Enterpreneur

4. NGUIVIIMEIAEATUAZANAAIENS Lsivfasndn 6 wiaehn

TneLaanansgIvInsia Ul
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001271 uyudiuAaunden 3(2-2-5)
Man and Environment

001272 AoNRDSANsALMAT g Y 3(2-2-5)
Introduction to Computer Information Science

001273 AUAAERTLaZED A lUTINUTZIIU 3(2-2-5)
Mathematics and Statistics in Everyday Life

001274 gazasAdluInUszaiu 3(2-2-5)
Drugs and Chemicals in Daily Life

001275 DI TUAINTI6 3(2-2-5)
Food and Life Style

001277 NOANTTUUWE 3(2-2-5)
Human Behavior

001278 FInUazaun N 3(2-2-5)
Life and Health

001279 Wemansluiinuseaniu 3(2-2-5)
Science in Everyday Life

001291 nsuslaaludinusedniu 3(2-2-5)
Consumption in Daily Life

001292 FTImunAnAsugAavudeuluamsTei 21 3(2-2-5)
Circular Economic Lifestyle for 21° Century

5. nguAywatundle (Geaulsitduningin) W 1 wdehn
001281 AWILAZN1T88NAIEINTY 1(0-2-1)

Sports and Exercises
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(2) RUINFVNANTE

-dmiunangnsuTyyInIn1eIvInig 1w Widesndn 95 wqgin
-dmiundngasusygasuuuinaniimadvinis S lidesndn 107 wuaein
2.1 3Ny U 34 wagin
2.1.1 Avrugrumeinermansuazadaedns 27 waghn
252113 AMINAENTANNTUINDIAEAS 3(3-0-6)
Mathematics for Science
252114 wAaRdadmSUINemans 3(3-0-6)
Calculus for Science
255111 Yann 3(2-2-5)
Biostatistics
256103 wildesdiu 3(3-0-6)
Introductory Chemistry
256113 UfTRnsedidesdy 1(0-3-1)
Introductory Chemistry Laboratory
256121 AIBUNIY 3(3-0-6)
Organic Chemistry
256122 UfuRnIsARdun3e 1(0-3-1)
Organic Chemistry Laboratory
258122 N NuAERNS 3(2-3-5)
Botany
258132 dnnen 3(2-3-5)
Zoology
261103 Handibeadu 3(3-0-6)
Introductory Physics
261113 UftRnsEnd o 1(0-2-1)
Laboratory in Introductory Physics
2.1.2 AvriNugrulanziiu W 7 WIehn
256254 PIALATIZATIUTU 3(3-0-6)

Quantitative Chemical Analysis

256257 UURNSPIAR TR TIUTUN 1(0-3-1)
Quantitative Chemical Analysis Laboratory

258200 msdeasmwsinguilotngUszasdianiznisaingr 1(0-2-1)
Communicative English for Specific Purposes

in Biology
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258202

2.2 AYANITAIU

- dmiunangasuiynnInnadving
- dwmSundngasuyynsuuuinmdmisiving

2.2.1 A¥1U9AU

- dmSunangasuiynnInIadvIng
- gnfunangasuiynsuuuinmitmiedying

251200

258212

258221

258222

258252

258253

258302

258342

258343

258344

258361
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N13F0E1IN1YIDINGUUNONITAATIZRTIVING
NN
Communicative English for Academic Analysis

in Biology

N13F0E1IN1YIBINGUNBNITUNAUDNAIIUNITIINEN

Communicative English for Research Presentation

in Biology

PIpnsmanenaansLasinalulad

Innovator in Science and Technology

IIneveusad

Cell Biology

NANBUNTUITIY

Principles of Taxonomy
AUMAIN AN NTINNLAZUTE TR TAUINTT
Biodiversity and Phylogenetics
PANWAINED

Principles of Ecology
Uuanstivaainen

Laboratory in Ecology
a3y

General Physiology
anNNUgAIERS

Principles of Genetics
UuRn1siugeans

Laboratory in Genetics

TTUUINT

Evolution
wmadakaznsldiaiosiionstnine

Techniques and Instrumentation in Biology

U9 lddaendn
auau ludasnidn

U9 lddaendn
3w luddasndn

1(0-2-1)

1(0-2-1)

55 #u8nn
67 wuwna

43 nilena
55 %280

1(0-2-1)

4(4-0-8)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(2-3-5)



258370

258371

258490

258491

266201

411221
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Fagshadosiu 3(2-3-5)
Introduction to Biobusiness

FIneysannazuinnssy 3(2-3-5)
Integrative Biology and Innovation

1ATIIUTIINEN 2(0-4-2)
Biology Project

duun 1(0-2-1)
Seminar

TNl 3(2-2-5)
General Microbiology

YAl 4(3-3-7)

Biochemistry

nguArszAUTNIInRNE

dnsulidavangasUSygnsuuummimannig agdeswmassuseivliasundlaseaiioig

Anvemangm ISy 19INIIYINg wagddssaassuiiuiulunedIvseauiunnfny nanans

AINYIFEARTUMNU ARG F1V1IVITINGT AULINGIANARNS UNINYIFYULTAIT I1UIU 12 AU

Usgnaumenguieivselull

2.2.1.1 sy niuiNgmIunangnsinmtini 3 vInsane I Ingraansdann

257562

257563

257564

257565

(J "y 1 1 a
duau lidesndn 12 wihefin

MYIAEARSTINIMTIYTUINTT 3(2-3-5)
Integrative Biological Science
nsUseynaldnslusunsuANiamesluaunIg 3(2-3-5)
WAERSTINN

Application of Computer Programming in Biological Sciences
ATV VDI LAZIULNUDAT 3(2-3-5)
Cell Physiology and Metabolism

watadagtumainermansdinn 3(2-3-5)

Current Techniques in Biological Sciences
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2.2.1.2 sy niuiugmiundngasinautnisdvimsavnivinalulagianm
F1uau Litdesndn 12 wiqefin

275511 wiAlulagyinn 3(2-3-5)
Biotechnology
275512 walulagdinnszauluana 3(2-3-5)

Molecular Biotechnology

275572 wiasdlomanaluladdinm 3(2-3-5)
Instrumentation in Biotechnology

275575 AuUaanfBlaztanuuAIanAlulagdInImw 3(2-3-5)

Biosafety and Regulation in Biotechnology

2.2.2 3wuden 3w bidewndn 12 wiqefn
Tnaidanansedunlungulaflaaesialuil

NAUNGNBPAEANT

258321 A3V INY 3(2-3-5)
Plant Physiology

258322 dug1UINe1vDINY 3(2-3-5)
Plant Morphology

258323 NEANIAAIENITUDINY 3(2-3-5)
Plant Anatomy

258324 BUNTUITTUYDINY 3(2-3-5)
Plant Taxonomy

258326 go LUy 3(2-3-5)
Plant Hormones

258327 NSLsYLAUlAYD I 3(2-3-5)
Plant Growth

258328 nsUanityleiu 3(2-3-5)
Soilless Culture

258421 NONUANANSLATHFAD 3(2-2-5)
Economic Botany

258422 e vesiivayulng 3(2-3-5)
Biology of Medicinal Plant

258423 Iinenaagld 3(2-3-5)
Orchid Biology

258424 T 3(2-3-5)

Aquatic Plants



258425

NANERIINEN

258331

258332

258333

258334

258335

258336

258337

258338

258339

258431

258432

258433

258434

258435

258436

258437
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NONUANANTUULFZOIMNS
Botany on the Dining Table

GERRMISHNGNGN]

Animal Physiology

I Inevessionlive
Endocrinology
NOANTTUVOIEN

Animal Behavior

AUNTUIT VDTN

Animal Taxonomy
Usaninegvialy

General Parasitology
piimansdnd
Zoogeography
dnidinsegndunad
Vertebrate Zoology
dndlifinszgndunds
Invertebrate Zoology
Mé’ﬂﬁugﬂu%ﬁmmmwmswmwmawuwé
Basic Principle of Human Aging Biology
ey Inen

Histology

Frine1veslan

Fish Biology
FPINLVOILAS

Insect Biology

WA AYMIAUATYFAR
Economic Entomology
ACETF- IR

Apiculture

dniiesugna

Economic Animals
dasineenvaddnidosiu
Introduction to Animal Cell Physiology

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-2-5)

3(2-2-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)
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nAuNUgAENS

258345 WugeansvodLyan 3(2-3-5)
Cytogenetics

258346 WUgANANTURILYYE 3(2-3-5)

Human Genetics
258347 WgMansUTEYINg 3(2-3-5)

Population Genetics

258348 ftugemanisesulaanadosiy 3(3-0-6)
Introductory Molecular Genetics

258441 wAluladfowe 3(2-3-5)
DNA Technology

258442 \sesvsneidaluianauaznnsuszene 3(2-3-5)
Molecular Markers and Applications

258443 UAugenans 3(3-0-6)
Forensic Genetics

258444 WUFANANSLTWYBEINEN 3(3-0-6)

Anthropological Genetics

naudnmnguarduIndey

258351 TnAIng1veane 3(2-3-5)
Plant Ecology

258352 Anmvnevesdn 3(2-3-5)
Animal Ecology

258353 Ao 3(2-2-5)
Urban Ecology

258354 dnamnguniou 3(2-2-5)
Tropical Ecology

258355 UAINYIUTEYVING 3(2-2-5)
Population Ecology

258356 IR VDAY 3(2-3-5)
Pollution Biology

258451 Iivedanndonnazniseying 3(2-2-5)
Environmental and Conservation Biology

258052 FrAmefiudinani 3(2-3-5)
Wetland Biology

258453 nsAuANAnINsLardn Ilaedd3s 3(2-2-5)

Biological Control
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nauwATANITINEuazNAlULAEYININ

258362 WMATANISTTINGN 3(2-3-5)
Biological Techniques

258363 NNTNNINLAZEYATNNINYIANERS 3(1-4-4)
Scientific Illustration

258364 NTIATIAVBLANINTVINGNTIADR 3(1-4-4)
Statistical Data Analysis in Biology

258365 weluladtanmdecdi 3(2-3-5)
Introductory Biotechnology

258366 nMsnzdsLiedoiiy 3(2-3-5)
Plant Tissue Culture

258461 welulagFrnmilensadsivayulng 3(2-3-5)
Biotechnology for Medicinal Plant Production

258462 nsnthlmAansnaneiuslufiadosiy 3(2-3-5)
Introduction to Induced Mutagenesis in Plants

258463 fugimnssuiindesiy 3(2-3-5)
Introduction to Plant Genetic Engineering

258465 Wvetagiunnadyinen 3(2-3-5)
Current Topics in Biology

nauYsANIisenans

251201 WemansiunsigIdnang 1y 3(2-2-5)
Science and Forensic Investigation

258300 mMsfeansnaivendans 3(3-0-6)
Scientific Communication

258372 Fransaumeiiugu 3(2-3-5)
Basic Bioinformatics

258375 FIIMYBINNNYTMATNTIATEUNTRUUGHANETTY  3(3-0-6)
Biology of Senescence and Preparing for an Aging Society

258378 sosivEndiugiudmsutndaine, 3(2-3-5)
Basic Morphometrics for Biologist

258379 TWsunsuawilnsoudesfudmiuiaive 3(2-3-5)
Basic Python Programming for Biology

258471 miﬁauifﬂaqLﬂ'%laaﬁm%“uﬁﬂ%ﬁmm 3(2-3-5)
Machine Learning for Biologist

258472 M mdmTuintagiu 3(3-0-6)

Biosensor for Modern Life
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258473 Muuiunmsldiiniuussnsm 3(3-0-6)
Genome and Holistic Lifestyle

369481 NTABUINYANERNS 3(2-2-5)
Science Teaching

369483 NSIANTSISEUITIINET 3(2-2-5)

Learning Management of Biology

2.3 Inginusssauusyyns wie aunafne/Anausy sernauludedssma 6 wiehn
TiiSewdenSeuiies 1 18397

258492 WeInusTEAUUS YRS 6 WNUIAN 1T
Undergraduate Thesis

258496 anfafnw 6 NBAN 13D
Co-operative Education

258497 nsineusursernaulumsUssna 6 NBAn
International Academic or Professional Training

NUBWR 518791 258492, 258496 uag 258497 HiSHULRBNLTEUNEY 1 5183

3. JyuFenids 39y ldesndn 6 wiqefin
Tananunsadeniseusginile s Mdeaeuluuminedeuseds vseanduanaufnwauy
lallgsedslumnefdnwinly
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LHUN1SAN®EN

3.1.4.1 WEAANUNITANYT FIUTUUIYYINTNINIYING
FT
AMANSANEAUY
vanmivAnely (nguivnelne)
General Education
vl (nguinnrdsngy)
General Education
vanevAnw il (nguivsywemans)
General Education
vineAnAnwily (nguivinemansuazadnemans)
General Education
Aruaznisoanidiniey (Teduldtuniein)
Sports and Exercises
wilidosdu
Introductory Chemistry
UfTRnsediidesdy
Introductory Chemistry Laboratory
NONWAENS
Botany

LY 19

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(2-3-5)

“uenn
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JuUN 1
AANsAnyIUane

v Anw il (nguinanw)
General Education

vaneimAnw il (nguivsywemans)
General Education

vl (nguiundsnuenans)
General Education

LAIBUNIY

Organic Chemistry

UfuRnIsANdun3e

Organic Chemistry Laboratory
dn1Inen

Zoology

Nandidoedu

Introductory Physics
UFTRnsiEndidesdu

Laboratory in Introductory Physics

EREY

20

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-2-1)

“uenn
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258252
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JuUUN 2
A1ANTSANYIAY

v Any il (nguivane)
General Education
vl (nguiundsnuenans)
General Education
AUAFAENTANSUINEIPERNS
Mathematics for Science

IV VDYA

Cell Biology

UANBYNTUITIY

Principles of Taxonomy
naniAIngd

Principles of Ecology
UuanstivaInen

Laboratory in Ecology

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(4-0-8)

2(2-0-4)

3(3-0-6)

1(0-3-1)

s2u 19 Mu2enn
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251200

252114

256254

256257

258200
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258342

258343

266201
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JuUUN 2
AMANsAnyIUane

vnadnEnwinly (nguivinermaniuasadnmant)
General Education
winnsmainemanstazivnalulag

Innovator in Science and Technology
wAaRdadnSUINeImans

Calculus for Science

LPIALATIEATIUT U

Quantitative Chemical Analysis
UFURNISATIAT AT IUTU

Quantitative Chemical Analysis Laboratory
ms?famimmé’aﬂqie}l,ﬁai’mqﬂismﬁLawwmﬁﬁwEn

Communicative English for Specific Purpose in Biology

ANRAINNANNITINNLAZU T TRIIUUINT
Biodiversity and Phylogenetics
ANHUgANENS
Principles of Genetics
Ufuinisiuganans
Laboratory in Genetics
a a Y]
ATVl

General Microbiology

EREL 21

3(2-2-5)

1(0-2-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-2-1)

2(2-0-4)

3(3-0-6)

1(0-3-1)

3(2-2-5)

“uena



255111

258201

258302

258361

258370

411221
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PUUN 3
A1ANTSANYIAY

Yrann

Biostatistics
nsdeasnmdnguiten1sinseiidfivinmdaine,
Communicative English for Academic Analysis in Biology
35 ineily

General Physiology

wmpdauaznsldiedasiiontadyine

Technique and Instrumentation in Biology
eERERIGRE

Introduction to Biobusiness

LAl

Biochemistry

EIEEY 18

3(2-2-5)

1(0-2-1)

4(4-0-8)

3(2-3-5)

3(2-3-5)

4(3-3-7)

“uenn
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T 3

aansAneUae
nsfeansnwIdInguiion st aueraUNETINe 1(0-2-1)
Communicative English for Research Presentation in Biology
ITUINTS 3(3-0-6)
Evolution
MY ININTUATUIANTTY 3(2-3-5)
Integrative Biology and Innovation
AN 3(2-3-5)
Elective Course
I UaDN 3(2-3-5)
Elective Course
A UFONET 3(x-X-x)

Free Elective
s 16 28nn



258490

258491

258xxx

258xxx

XXXXXX

258492

258496

258497
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U4 4
AANTSANEIAY
1AT8UAIINEN
Biology Project
duuun
Seminar
Juaen
Elective Course
Jaen
Elective Course
A naNES
Free Elective
s 12
U7 4
aansAnwUane
IdnusTEAuUS Y IRT 6
Undergraduate Thesis
ANNAANY 6
Co-operative Education
nsHnausuvseRnulumslsEng 6

International Academic or Professional Training

EIEEY 6

2(0-4-2)

1(0-2-1)

3(2-3-5)

3(2-3-5)

3(x-x-x)

“uenn
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3.1.4.2 UEAIHUNTANE F1SUUSYYIATUUUNIIMTININIYINTG
A1913Y1INYIAEATYININ

FuUN 1
A1ANTSANYIAY

v @Enwinly (nguivnmlne)
General Education
vaneInAn Il (nguinnwdangu)
General Education
vneinAnw iy (hguivuysermans)
General Education
vnadnanuily (nguivinermansuazadnemans)
General Education
Auazniseenmainiy (JeAulitdumiiein)
Sports and Exercises
wilifoedy
Introductory Chemistry
UfRnsedidesdu
Introductory Chemistry Laboratory
NONWYANERS
Botany
37U 19

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(2-3-5)

“uenn
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JuUN 1
AMANsAnyIUane

v Any il (nguivane)
General Education
eIy (nguivsywemans)
General Education
vnednAnwhll (nguivndeeumans)
General Education
LPIIBUNIY
Organic Chemistry
UfuRnIsANdun3e
Organic Chemistry Laboratory
dnven
Zoology
Nandidoeiu
Introductory Physics
UFTRnsiEndidesdu
Laboratory in Introductory Physics
394 20

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-2-1)

“uenn
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JuUUN 2
A1ANTSANYIAY

v Any il (nguivane)
General Education
vl (nguiundsnuenans)
General Education
AUAFAENTANSUINEIPERNS
Mathematics for Science

IV VDYA

Cell Biology

UANBYNTUITIY

Principles of Taxonomy
naniAIngd

Principles of Ecology
UuanstivaInen

Laboratory in Ecology

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(4-0-8)

2(2-0-4)

3(3-0-6)

1(0-3-1)

s2u 19 Mu2enn
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JuUUN 2
AMANsAnyIUane

vnadnEnwinly (nguivinermaniuasadnmant)
General Education
winnsmainemanstazivnalulag

Innovator in Science and Technology
wAaRdadnSUINeImans

Calculus for Science

PIAAT AT UTIN

Quantitative Chemical Analysis
UFURNISATIAT AT IUTU

Quantitative Chemical Analysis Laboratory
ms?famimmé’aﬂqie}l,ﬁai’mqﬂismﬁLawwmﬁﬁwEn

Communicative English for Specific Purpose in Biology

ANRAINNANNITINNLAZU T TRIIUUINT
Biodiversity and Phylogenetics
ANHUgANENS
Principles of Genetics
Ufuinisiuganans
Laboratory in Genetics
a a Y]
ATVl

General Microbiology

EREL 21

3(2-2-5)

1(0-2-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-2-1)

2(2-0-4)

3(3-0-6)

1(0-3-1)

3(2-2-5)

“uena
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PUUN 3
A1ANTSANYIAY

Fratin
Biostatistics
MHIPNANTTINNTIYTUING

Integrative Biological Science

N13F0A1INIYIDINGUUNONITAATIZATIVINITNYIINEN

Communicative English for Academic Analysis in Biology

a3sinenvily

General Physiology
wmediawagnsldia3asiioniadaiven
Technique and Instrumentation in Biology
e ERERIGN:

Introduction to Biobusiness

Al

Biochemistry

3734

21

3(2-2-5)

3(2-3-5)

1(0-2-1)

4(4-0-8)

3(2-3-5)

3(2-3-5)

4(3-3-7)
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HI7 3

aansAneUae
nsUsEENAlENsIUsUNTUABLAIMBSUIUNIg 3(2-3-5)
WIFENTTINN
Application of Computer Programming in Biological Sciences
ATV UDITAAUAZIULNUDAT 3(2-3-5)
Cell Physiology and Metabolism
nsfeanInwIdInguiion st aueraUNETINe 1(0-2-1)
Communicative English for Research Presentation in Biology
ATuINIg 3(3-0-6)
Evolution
Mgy IINTLaruinnTTy 3(2-3-5)
Integrative Biology and Innovation
I den 3(2-3-5)
Elective Course
A d0N 3(2-3-5)
Elective Course
I UFONLET 3(x-x-X)

Free Elective

s 22 “uenn



a4

ST 4
ANANITANEIAY

257565 watalagiunainermansdanm 3(2-3-5)
Current Techniques in Biological Sciences

258490 1ASIUTTINGT 2(0-4-2)
Biology Project

258491 duaun 1(0-2-1)
Seminar

258xxX den 3(2-3-5)
Elective Course

258xxx JLa0N 3(2-3-5)

Elective Course
XXX A NFDNES 3(x-x-X)
Free Elective
2 15 wdaeha

FuH 4
aansAnwUane
258492 IdnusTEAuUSYIRT 6 WUwne
Undergraduate Thesis 139
258496 ANNAANY 6 R
Co-operative Education D!
258497 nsHnausuvseRnulumslsEng 6 R

International Academic or Professional Training
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3.1.4.3 UEAIHUNTANE F19SUUSYYIATUUUNIIMTININIYINTG
dnvimalulagdnan

FuUN 1
A1ANSANYIAY

v @Enwnly (nguivamwilne)
General Education
vaneInAn Il (nguinnwdangu)
General Education
vneinAnw iy (hguivuysermans)
General Education
vnadnanuily (nguivinermansuazadnemans)
General Education
Auazniseenmainiy (JeAulitdumiiein)
Sports and Exercises
wilifoedy
Introductory Chemistry
UfRnsedidesdu
Introductory Chemistry Laboratory
NONWYANERS
Botany
37U 19

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(2-3-5)

“uenn
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JuUN 1
AMANsAnyIUane

v Any il (nguivane)
General Education
eIy (nguivsywemans)
General Education
vnednAnwhll (nguivndeeumans)
General Education
LPIIBUNIY
Organic Chemistry
UfuRnIsANdun3e
Organic Chemistry Laboratory
dnven
Zoology
Nandidoeiu
Introductory Physics
UFTRnsiEndidesdu
Laboratory in Introductory Physics
394 20

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-2-1)

“uenn



001xxx

001xxx

252113

258212

258221

258252

258253

a7

JuUUN 2
A1ANTSANYIAY

v Any il (nguivane)
General Education
vl (nguiundsnuenans)
General Education
AUAFAENTANSUINEIPERNS
Mathematics for Science

IV VDYA

Cell Biology

UANBYNTUITIY

Principles of Taxonomy
naniAIngd

Principles of Ecology
UuanstivaInen

Laboratory in Ecology

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(4-0-8)

2(2-0-4)

3(3-0-6)

1(0-3-1)

s2u 19 Mu2enn



001xxx

251200

252114

256254

256257

258200

258222

258342

258343

266201

a8

JuUUN 2
AMANsAnyIUane

vnadnEnwinly (nguivinermaniuasadnmant)
General Education
winnsmaingimansiazinalulad

Innovator in Science and Technology
wAaRdadnSUINeImans

Calculus for Science

LPIALATIEATIUT U

Quantitative Chemical Analysis
UFURNISATIAT AT IUTU

Quantitative Chemical Analysis Laboratory
ms?famimmé’aﬂqie}l,ﬁai’mqﬂismﬁLawwmﬁﬁwEn

Communicative English for Specific Purpose in Biology

ANRAINNANNITINNLAZU T TRIIUUINT
Biodiversity and Phylogenetics
ANHUgANENS
Principles of Genetics
Ufuinisiuganans
Laboratory in Genetics
a a Y]
ATVl

General Microbiology

EREL 21

3(2-2-5)

1(0-2-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-2-1)

2(2-0-4)

3(3-0-6)

1(0-3-1)

3(2-2-5)

“uena



255111

258201

258302

258361

258370

275511

411221

49

PUUN 3
A1ANTSANYIAY

Yrann

Biostatistics
nsdeasnmdnguiten1sinseiidfivinmdaine,
Communicative English for Academic Analysis in Biology
35 ineily

General Physiology

wmpdauaznsldiedasiiontadyine

Technique and Instrumentation in Biology
eERERIGRE

Introduction to Biobusiness

wialulagdinw

Biotechnology

Al

Biochemistry

3734 21

3(2-2-5)

1(0-2-1)

4(4-0-8)

3(2-3-5)

3(2-3-5)

3(2-3-5)

4(3-3-7)

“ulenn



258202

258344

258371

258xxx

258xxx

XXXXXX

275512

50

PUUN 3
AMANsAnyIUane

N13F0@13N1YIDINGUNBNITUNAUBNAIIUNIYIINEN

1(0-2-1)

Communicative English for Research Presentation in Biology

FTUINTT

Evolution
%ﬁwmuﬁﬁmﬂ’mmzu’a’mﬂsm
Integrative Biology and Innovation
AN

Elective Course

I den

Elective Course

L AIGRRIGE

Free Elective
walulaginnsaulaana

Molecular Biotechnology

3734 19

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(x-X-x)

3(2-3-5)

“ulenn



258490

258491

258xxx

258xxx

XXXXXX

275572

275575

258492

258496

258497

51

ST 4
ANANISANYIAY
1ASIUTIINGT
Biology Project
duuun
Seminar
¥ den

Elective Course

Jaen

Elective Course

A naNES

Free Elective

wsesdiomamaluladdinm

Instrumentation in Biotechnology
ANUUaRAfBLaL TN UUANIANALLLABTIN N

Biosafety and Regulation in Biotechnology

9 18
YU 4
=
aan1sAnwIUane

W INUSTEAUUS YIS 6
Undergraduate Thesis
anfafnw 6
Co-operative Education
nsenaususeRnulussUsEInA 6

International Academic or Professional Training

EREY 6

2(0-4-2)

1(0-2-1)

3(2-3-5)

3(2-3-5)

3(x-x-x)

3(2-3-5)

3(2-3-5)

“ulenn

PUILAR
=}

ER)

PUILAR

739

PUIYNA

“nulenn
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3.1.5 A185UIYSIEIVN

001211 maﬁqLLﬁzﬂﬂiwumﬂwwwé’ﬂﬂquﬁaﬂﬂ'ﬁ?iaaﬁ 3(2-2-5)
English Listening and Speaking for Communication
vinwznsilsuaznswanwisinguiiienisdeans Inewiuiiniseonides maiuidesly

syiuduarUszlen dosgeiludselon audlaseninedausssy minflawagilnyaluidesiisgi

AeadoeiudinysesTuuarnsviienu
English Listening and speaking skills for communication with emphasis on

pronunciation, word and sentence stress, intonation, cross-cultural understanding, listening and

speaking practice in everyday and job-related topics

001212 NM9UN S INgudTiaTgiiilen1sdeasegaiusEAnsam 3(2-2-5)
English Critical Reading for Effective Communication
fnuen1vdanguiiion1se1wdaliasiedt lnewduiiniseudionilaninud fnuas

i?ﬂﬁs@&lﬂaﬁuayu NSLAIAINMNIEIINUIUN N13ATUAIM nsuendeiiaaswazdefniiiu n1suen

UsTasd viruad Lasinidesesilisunisussiliudoyauasuiifn
English language skills for critical reading with emphasis on reading for main ideas

and supporting details, guessing meaning form contexts, making inferences, distinguishing facts

and opinions, identifying the author’s purpose, attitude and tone of voice, evaluating information

and ideas

001213 NS TEUNIYITING YNNI THDATOE1UTLANTAMN 3(2-2-5)
English Writing for Effective Communication
Y] Y] 44' a vy Y 1 o a a v = ~
Minven wdinguiienisileulideanslasgeiivssd@nsnin Ineduiinisinnsideu
Usgleauavganihnidnisldddnd hiensal lassaiauazn1sdnses laegranmunzauuazgndios
English language skills for effective written communication with emphasis on
practice in writing sentences and paragraphs with proper and correct use of vocabulary,

grammar, structure and organization
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001221 ansaumAransiiiensAnuduaii 3(2-2-5)

Information Science for Study and Research

AIUNUIY AIUAIAYVOIAITAUNA UTZLANVOILREIAITAULNA N1TLU1DILNAES
asaunaingg msliineluladansaumauaznisdeans mssiviudeuazansauma msdanisnug
mMaden Msdauasedt wazmsausasaumna masnaumMnasuadvGouinnndin wasiadely
msldmannug fanuedu oavu Jednduazndnyaeusuiu

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 management, selection, synthesis,
and presentation of information as well as creating positive attitudes and a sense of inquiry in

students, diligence, patience, honesty and gratitude to the country

001222 N9 AIAULASINUTITY 3(2-2-5)

Language, Society and Culture

mmfjﬁﬂ"ﬂﬂﬁmﬁ’mmw wazANFURUSITINN W TldodIALLaY TAUSTINNA AN
Tanviminnsdsnuuar Sausssufiasiouniun 1w ﬁqmwmmmmﬁw}é’ﬂwﬂ 1AT9EF 1IN dIALLAE
Samsssulupnuvanglmifidafunsuuay . nswusdsusasnisldnvilulaniunsuway

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 borderless world



54

001224 Aavzludinuszdriu 3(2-2-5)

Arts in Daily Life

ﬁugmmmi L%’ﬂﬂu@mﬁﬂwmmﬁaw’m ,ANUNLNY, AUATLAY AIIULANATS 5289
ANNANTUSTEnINeiY vasfaunssuusennene lawn 33nsfal, Ussanddad, Miaufad, lanfad, lan
viaufad war Aavzdeadislval Tnssunisduszaunsainagunsnin uagniameaesufifeudy
ﬁugmmmﬁaﬂﬂiimﬂmﬂmw6] densiiaun eud 1hle wegmsUgnilasadoumsqunios fiannsa
thaUszgndld Tiduuselovd Tumsdududinusesifu wesduiusfuuiunseg felusedufesiu
wazanale

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

001226 WDTInlugARIva 3(2-2-5)

Ways of Living in the Digital Age

Wanvinuzauasnsalunmsldde msligunsalresiames uazgunsaidoasuszinm
199 NISAUAY TATIER Useilluen AnSuasnnsasneassn aseviniteasesssukaraiusuiinyeu
YeIMuAadIALAINNANTTIN TR0

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

001227 AuR3ARTIN ngAnw 3(2-2-5)

Music Studies in Thai Way of Life

fimun1g uazdnvaenanuesluiitinlne mnudify unuimmind que1 A
Wasuuvag qunsenIn Aufauinusssulazdny sullUfsaussougvinugluamssei 21

Music development and characteristic in Thai way of life. Cultural and Social

significance role, values, changes, aesthetic as well as 21°¢ Century competence
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001228 AUFUAUUBALTN 3(2-2-5)
Happiness with Hobbies
WUIAAAINEY aqﬁ'ﬂ5zﬂauﬁugmmamwa%wmmqﬂumsﬁwLﬁu?‘ﬁm QUFRIRERE
a¥uassd MsasassinanuInnueAlsnifleduaiun g luTInuasdanm
Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness

001231 USwaiiniiedineiiedludindsed i 3(2-2-5)
Phllosophy of Life for Sufficient Living
mwmwu%mmmmﬂwmma wuafn lanyir 3avie ‘Ui“UiU'T‘U'JGI wagInnNsANauAIn
Uszaumsaﬂaummmm maamu{]faaEmsaanuiwmwamammmwﬂummLLazwuslunﬂmsuamm
Foides leUszendlilumsaisassd Waundinidannm Suseloviuazaudedanm
Basic philosophical and conceptual knowledge on worldview, attitude,
philosophy for life, lifestyle, valuable experiences and factors or conditions which influence

success in all aspects of life and profession of respected people

001232 ﬂgmmaﬁugﬁmﬁa@mmw%ﬁm 3(2-2-5)

Fundamental Laws for Quality of Life

ﬂgumaﬁLf“im%'mﬁ’mmmwﬁ‘immﬁ%m iy AvSduiiugiu %w%uuwmu 385U
aaiummwa ﬂ{]%?,J’]EJV]ﬁWEJﬁUVI’N‘{jﬁJﬁJ’] ﬂgwmaaunmaama ﬂ{]‘Vill’]EJ‘VlLﬂEJ’JGU@Qﬂ‘Uﬂ’]iﬂ?,Jﬂia\‘i
AaUInusssu i’llﬁ/]\‘iﬂ%]‘lﬁll’]ﬂ@u‘] ‘I/lLﬂEJ’J‘UEJ\‘]ﬂUﬂ’ﬁWWU’]ﬁﬁGYJiiHVI 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 towards the
21° century
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001233 Inefusezmaulan 3(2-2-5)

Thai State and the World Community

auduiusszninslssinalnedudenalan aeldnisdsundasiugaisaaisig 9
Faurreuatslvdaudedinalutagiiu wazunumveslnevundlan saenvuuudltulueuian nng
Uszgndldanuiiftensimuinues nsdndudinedreliqusssy uazmsidunaiilesiifinuivos
dspulveuazdinulan

Relations between Thailand and the world community under changes over time
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 91585551z yayviasdiu 3(2-2-5)
Civilization and Local Wisdom
Waun1svesniidaygiesdundinaliiinesdainuiludiufaduazTaiusssy

(%
Y

MegUsTssHkarInessy lususegdulusngiuvetensesssulve waswuamensiauiuinnssunig
AaUimusssuageaseassa ngmqﬁﬁ@mﬂﬁafiuuazmiaﬁiimiwmﬁa%’ﬂmamm Lﬂu%aﬁﬂﬁlﬁm
ANALAN LaYYIINNTOENIdEy

Development of local wisdom effecting to gain the body of knowledge in art and
culture with concrete and abstract areas which is a foundation of Thai Civilization and a path of
developing innovation in art and culture creatively on a foundation of local wisdom and Thai

civilization for maintaining, promoting value with worthiness and sustainable integration
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001235 N15H09 LAsYENa wazdeny 3(2-2-5)

Politics, Economy and Society

ANUMINBMATAIUFUNUSYRINISEBY tAsugha &y Wwuin1snisillesssavaina
madosiiugiu nmadesasnsuiufvessamaiauuazidsiau msnasessanalng svuy
WsugNalan wNanseNuvedlanIATnunILATEgie Lﬁi@gﬁaﬁugm MSHULATYIN LA HIANYD
Uszinalng  uywdiuday Sesingitugiu nadassdeudeen natanameding dnuzdeny
londnwaldnulng wfenisUszyndndnien ieltlunisisedivliegsenl dnunszualanurianis
Wasuutasianisidles wswghauazdeay anuduiusvesszuulantuusemele

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 economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and 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 world and Thai

systems

001236 N139ANITN1ALTUTIN 3(2-2-5)

Living Management

mnufuaziinue Rafuunum mihil sssumAvesyud wasdadeganudniandedy
luginiienusuiinyeu aa1adn wasdviviuimunsmanemaniuasinalulaglunslidinlmivady
SnnisiuiiuTinnamdnaassintiesssy suamadiudieiananaatavesdanluamssei 21 7
JuduseddiunumdulszrauondounasUsyiaulan

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 21* century which is essential to the members of ASEAN Community as well as world

community
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001237 Vinyed3n 3(2-2-5)

Life Skills

Au3 unumniinil uaganusuiinveusensauaid uardinu nsUuRIiAUNS
WasuuUasweadann inuzTinuazordnmsandlumnsswil 21 vinwglunisBaveu uaznsususa inwy
APUARATNATIALALNITMNUATIANINTINTVDINULEY Yinwen1Tas U fduiusludianuasludsnudiy
Saussan Vinwemsifiunandnuaziuiiaveusenandn waginwensaiennzdiiuaznisiuiiaveuse
i

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21°' century, 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 M3swiviude 3(2-2-5)

Media Literacy

ﬂi”U’Juﬂ’liim’muﬂEﬂu&ﬂﬂﬁ]‘l/l’ﬁ Mﬂ’ﬂiﬁﬂ’)’mL?J’]I"\]IUVIE]UQN@ﬂi“V]U‘U@QﬁE] ‘Vli]‘l:}ad’ej
Anw IWLLﬂ U81AR ammumam WUIAANIS IO ﬂmaﬂwmu LazdvsnavesdnsInaly LLauﬁ@a% Nna
i’JlI‘VN’JLﬂi’]wﬂﬁﬂ’iﬂﬂ’]W’iaﬂﬂUﬁaLLG]auﬂium‘ﬂfﬂﬂﬂaﬂlﬂE)EJ'NLV]’W]Uﬁﬂ'WuﬂWimVILﬂﬂ“lmiu&!ﬂﬁﬁmii‘lsﬂ/l 21

Processes of media analysis and acknowledgements in digital literacy.
Understanding of 21°" century 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

001239 AMgEihiuausn 3(2-2-5)

Leadership and Compassion

Awidndesiiluamssui 21 maBouifennuin msliansemmin nmsiduna
Tan wailesdid AnwvwunujuanalunisiAanssudassugiamnsaduumdunisihtees
A

The importance of leader, leadership in the 21" century, learning and living with
love, good global citizenship, studying good practices of conducting public activities as a guideline

for learners' own activities
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001241 AusInzIuanluiInUszan Ty 3(2-2-5)

Western Music in Daily Life

FUNTENINNIAUAT D9AUTENBY 1ATIATY wasgAalitveInunIng TuAN Useinnvesun
wasluTinuszdriu wdnnsinnsaluazdurumieaus’ nszuviumsuszgnanisauningfunnly
PInUszdniu

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 NIAALTETNETIALAZWIRNTTY 3(2-2-5)

Creative Thinking and Innovation

nszvIuMsHAILILInNTsH F8nsidndalalagnAuasAunusinmitveddym nsase
LarNISEeNKWIAMINAA NMIaseRuLUUYDALAMIaUINS eaeuluauussasiiudeya nsduiiu
mm\i%%mmiaaﬂLLUU/ﬁ%ﬁQ/wﬂaausgﬁﬂ pgaTIASaziiuszans i msviaulrdnsaluiinenu WY
#1971 N133ZANAINAR NsFnaula N1539190lE19E59ATIALAENTIANTITAUANLTALES

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 watnnguwasnisviaududi 3(2-2-5)

Group Dynamics and Teamwork

woAnsTUA1eY MAIfuNgAnTINTINAGY NMIRAUINTVDIENYAILA1Y VaINE
daundenviinfineg veangy nsiiiAsadesiunguuesyana msrdesnungy nsidsuinuaives
n&l ﬂﬁiﬁaaﬂiﬂﬁﬂiuﬂdu gULLUUGUENmiﬁNmLfJuﬁu WUINT N15E5199IN9U waziaSoUne ALl
Sunilsduiiertuvesngy JadefiduadunmsvhnuduiiuuasiinnsufoRaudui

Various behaviors regarding g¢rouping behaviors, development of
group characterization, group’s 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 ULIAITANY 3(2-2-5)

Naresuan Studies

Anwesdmnufifeafunsesvlsy Raudanszusmsumsy fatufnvmszsvnsde
Avlumsuimsssmaukuiulusnueing 1wy iesegie dauuaznsinaUssne Hagveuliiiudndnual
yosrulnefifeUszasAlugusnge wu NITHATIMIAINS ANUNYITNEIIN APUNAMEY ANLEEERE
ANTedng wavALeaMUseN TNTey Y

This course aims to study on the biography of King Naresuan the Great.
The emphasis is placed on economy, society and foreign affair which reflect to Thai Identity such

as knowledge acquisition, endeavor and tolerance

001253 maduffuszneunsgshenedilysvuingon 3(2-2-5)
Entrepreneurship for Small Business Start-up
msufuanslunsdudusznaunisgsin lnewdunisfumiswinuAnlniniegsia s

Uszifiulemalunsmeaialu uaznissugsialmilasuiunisssygsialmifiiullduasnsussiiiu

Arwegsenuasgsialmitiy Myl neidsiarnannudiialunsdiiug sialmity Goudanunadu

Mnmsnessgsialval rnaliiuiuoufiieades WAENOANTTUTDIEUTENOUNNS wugthyunonTmn i

ﬁmmslﬂuﬁﬂizﬂaumi LLazmmL%amiaﬂﬁum*‘uﬁmguﬂ fdertes in3etienanisuseneunis uas

#WusinIgIna nagmslilenegsensgnadai
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 venture, 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

001254 mansnsrIrIiionsiisadin 3(2-2-5)

The King’s Philosophy for Living

WsrT1wUsEiR Wi U nsesansdlena 1aseinsweesiveis wisumauhansy
Usiiunsumginaenasiay Nfinasluassunsuf Sniuquiuns aenfiunsnsay vsuuauiing 9
Aedeafiunismisadin

Biography, ideas, philosophy, royal duties, royal initiative projects of the late His
Majesty King Bhumibol Adulyadej with special reference to living
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001271 uyudiuAnden 3(2-2-5)

Man and Environment

SEUUTIAKAEAUNAINTAIENIIYININ APUFURUTTENT1UYLEAUTTTNYIFA LAz
szuuiinauinis madsuuladasiaauay sy iidsmansenuiedaunndon 1aUlUANITT93Y
NanMzvedlan ﬂﬂiLﬂﬁSuLLUaﬂaﬂﬂwqﬁaﬁﬂﬁﬂ Wmunensiaunfidedu 93usssuduandounasnis
a1 @ndndnuaganumseniin uagnisiainsulunisinnisiunden

Ecosystems and biodiversity, man-nature and ecosystem service, human structure
and system change that effects on environment, planetary boundary, climate change, sustainable
development goals, environmental ethic and consciousness building, and environmental public
participation

001272 ﬂamﬁama%miauLwﬁ%uﬁugm 3(2-2-5)
Introduction to Computer Information Science
Wannsveanalulagrauiiunesanefnilagiuwazeudululsveunalulaglu

2UAN BIAUTENOUVDITTUUABNTIABT 815AWT gaAuIs Tayanauiiatnes 35015719 1uves

ADUNIADS ‘ﬁug’lmwum‘%aﬁdw Lﬂ%ﬂj’]a@umaiﬁmLLazmiUizqﬂﬂ%\‘i’m anudsdlunisidanussuy

mMsdamsteya srvuansauma Wsunsudwinanusnlud® meluladdenan nmsiwounsdeniadu ns

ganuuULarimwL Iy vdwavesvaluladnouyuduazdny

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 a system usage, data management, information system,
office automation software, multimedia technology, web-based media publishing, web design and

development and an influence of technology on human and society

001273 ARlaFERsILazanA (UTInUszanTu 3(2-2-5)

Mathematics and Statistics in Everyday Life

M5¥n Masmuiifauazd3unns adeamaninisitulecdu nsdrsdoya 3En1siiv
swnndeya malinsgideyauaznisinauedeyaiionsiniiseidesiu nsussgndldautaniy
Tunsdndula

Measurement, surface area and volume of geometric shapes, introduction to
mathematics in financial fields, survey and data collection methods, data analysis and

presentation for basic research, application of probability to statistical decision making
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001274 gz LAllluTInUsz a1y 3(2-2-5)

Drugs and Chemicals in Daily Life

Arudidosuvesuasiaiifug lnguins wdnsusiesuens nudueiesdenuay
granaulnsililudin Uszdrfuifetestuguam naonsunmsidenliuaznsdanmaiieliiaanu
Uaensiefuaunmuazdunndon

Basic Knowledge of drug and chemical, nutrition, food supplement including
cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety

001275 DWIHAZINT I 3(2-2-5)

Food and Life Style

UNUIMBAEAUEIAYIBI9IMITIUTINYIEI TN TausssuLasngAinssunis

uilanomislugiiniasing 9 vadanuazluuseinelneg s1uda8nSnaveteisysssy
AUIEIARONgANTINNITUSInATad Y Laﬂé’ﬂwajuazq:ﬁﬂcyaﬁﬁmmmﬂa\ﬂwa Asdene1ngd
MUNZENFRDAIINADINITVDITINNY DIITNLEDN si’fa;ﬂaﬂizﬂaumiﬁmimﬂLﬁaﬂe?}jammi WAZINII
uayifTinfunswasuudaslugalamAta aumsendin wagdnvdunndes

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 selections 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

001276 nasuLazialulaglnds 3(2-2-5)

Energy and Technology around Us

Armdiugusundanuasmaluladlndsn Auveandsny wdwluih wiwu
Fowwds ndeumaden waluwladuaznisuslaandsy nsuslaandsnuniedey @aiunisal
wisuivannzlanfeu anunsalifsrdesiundsnunazmalulad mseydndndsnuediedl dwu
53w nslndsnuegimann mawieuanundondnunisasunlasinundan

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 issuers
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001277 NOANTTUNYWE 3(2-2-5)
Human Behavior
auSieafungAnssasnged Tususne 1wy wnAnfeiunginssu fugiumis
Fanmwesmginssuuaznalanisiiangfinssy nisflafduuduyy aund wazansd
Aeadeatunisian N19503 Seu3 AU kazn1w) WUl IkazALRAINMUAIeg NeAnTTY
uywenediey nginssueund TauTnsieseinginsudug ensUsrendldluiinyss iy
The knowledge of human behaviors such as behavioral concepts; biological
basis and mechanisms of human behaviors; mindfulness, meditation, consciousness and its
involved substances; sensory perception, learning and memory, language; the intelligent and
others quotients; social behaviors; abnormal behaviors; human behavioral analysis and

applications in daily life

001278 FInuazaunm 3(2-2-5)

Life and Health

FInUAENgANTTUAUN N MIQUALAZATINESNgUAMYRILAas eI TIAINsUSENALY
ANduasiney e siagun mTinetwioiiles

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

of life for oneself and others

001279 M AEnsuTInU ey 3(2-2-5)

Science in Everyday Life

UNUINYDIINGIAIENTULAZNALULATNIIAIUTININ AEAIN LATYTUINITAIINS
mesAngeansvedaniesruuiiisadesiuiinsedriu Iiud adiiinuarianden infl ndsou
wazlwih nsdearsinsauuiay gaiowinen Tanuazednia uazaruilusgmisineimansuaz
wialulad

The role of science and technology with concentration on both biological and
physicals science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity, telecommunications, meteorology, earth, space

and the new frontier of science and technology
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001281 NAZNITEBNANRINTY 1(0-2-1)

Sports and Exercises

MsiauAn nseeniidinieifielaiuadnsaussnninnieinenie wagn1INAaeY
AUITDNINNNNY

The sport playing, exercises for improvement of the physical fitness and physical

fitness test

001291 nsustaAlugInysedniu 3(2-2-5)

Consumption in Daily Life

AmddyeInIsuilaa anglavuinsii wnmsfiinnumsuilanewnsita s
Fonldouazndndnsigunmiilasnds ownsUasads asdaniswansgnuiiieadesiunisuilag
avdveiuslan ngrinsuaymhenuiiffestunsdunsesulng

Importance of consumption, good nutritional status and practical guidelines for good
food consumption, Choosing medicines and safe health products, food safety, management of

consumerism effects, consumer rights, laws and organizations for consumer protection

001292 ATImmunAaATusRavs s luam TR 21 3(2-2-5)
Circular Economic Lifestyle for 21" Century
NsiseusAMASIIHYIRREN1SAsWInveydluiunsumsnensuldUseloviuas

nsfuunassesiunaztidauaiiv nagingaasstymaiunineins A0UNITARNLAUAIUAN TN

pfiomAuazdainden wunAnlagnasniginsdinuaznszuiunseenuuugsianeldunfniasugia
wuley winnssulunagsiagimsvgianyulewindnnglauunanasegianguisy auasentn
wazhssmanaugInvInnglawuiAniasegiavyulsulardnuATUgRavy Ul ey

Learning the value of nature to human life in the use of resources and being a
source of support and pollution treatment, crisis of resource problems, climate and
environmental emergency situations, concepts throughout the life cycle and business design
process under the concept of circular economy, business model innovation to the circular
economy, lifestyle under the concept of circular economy, awareness and driving force to the

way of life under the concept of circulating economy and circulating economy society
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001301 AN aNSITAYING 3(2-2-5)
Thai Language for Academic Communication
N8 IUENISAUAN N1SWeuKaN1TYA et lauauludinng

Reading for information; writing and speaking for academic presentation

001302 mwilveiiionsieaslumnissud 21 3(2-2-5)
Thai Language for Communication in the 21° Century
Wanninuemssuasuazdensmuiveii s e amneauuaswividlusmssud 21
Developing Thai communicative skills for appropriate and updated use in the 21%
century

001303 nseulugARIva 3(2-2-5)
Reading in the Digital Age Century
msaTiny s wluuTunesdannyaRdsia WemusouiuasiannnuamIin
Developing reading skill in context of digital society for knowledge and improving
the quality of life

001311 mmmmﬁtﬁamiﬁami 3(2-2-5)

Korean for Commmunication

(%
=

VinwensaeasNwINIMATUIUgIWMNan UM salludinUsean Tunseudunsiseus
TAUSTIUUDIV1UNING
Basic Korean communicative skills used in daily- life situations and learning of

Korean culture

001312 awduilonisdoans 3(2-2-5)
Japanese for Communication
finwrnsdeansmdiuiuiiugumuaniunsalluiinusssr fundeutuniadous

Jussauvesymgy
Basic Japanese communicative skills used in daily-life situations and learning of

Japanese culture
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001313 A Iuitenisdeans 3(2-2-5)
Chinese for Communication
finwennsiearsniwiduduiiugiumuaniunisalludiaussdr undeutuninious

TAUFTINVDIV U
Basic Chinese communicative skills used in daily-life situations and learning of

Chinese culture

001314 amwgdnfienisieans 3(2-2-5)
Myanmar for Communication
FinuwrnsdoansnmmhduiugunuanunsefluisUssarunfeusunsteus

TUUTTIUUDIYIINGN
Basic Myanmar communicative skills used in daily-life situations and learning of

Myanmar culture

001315 M Suaiionisieans 3(2-2-5)
French for Communication
ﬁﬂwmi%amimms\l%Lﬁasﬂguﬁugmmmmumsmﬂlusﬁ%mﬂizﬁﬁuwgﬁmﬁumiﬁ‘aui

SusTsuvesTIHsIAa
Basic French communicative skills used in daily-life situations and learning of

French culture

001316 awauiitenisdoans 3(2-2-5)
Spanish for Communication
finuwrnsfoansnautuiugunuanumnludiausssfundouiunsdoud
IUUSTIUVDIF AU
Basic Spanish communicative skills used in daily-life situations and learning of

Spanish culture

001317 mMwaufionsieans 3(2-2-5)
Lao for Communication
finuwrnsieansnmwantuiugunsanunisaluTiausssfundeutunisSous

TAUTITUVDIV1IAN
Basic Lao communicative skills used in daily-life situations and learning of Lao

culture
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001318 mwidulafideiiienisdeans 3(2-2-5)
Indonesian for Communication
finwemsdeansnduladidetuiiugumuanumsallufiausssriundoutuns

SeuTinusTsveInIdula iy
Basic Indonesian communicative skills used in daily-life situations and learning of

Indonesian culture

001319 Mwdeaunsiienisdoans 3(2-2-5)
Vietnamese for Communication
FinurnsdeansnideausuiugunsanunsalluisUssarfundeutumaiioug

TAUUSTINVDIVIUIEAUNL
Basic Vietnamese communicative skills used in daily-life situations and learning of

Vietnamese culture

001320 AMwBuRiionsdeans 3(2-2-5)
Hindi for Communication

VinyensaeasN WU tuiug U tanunsalludInussiniuniouiunsiteus

TUTTTUYDIV1IBUY
Basic Hindi communicative skills used in daily-life situations and learning of Hindi
culture
001321 My uNsiionsaeans 3(2-2-5)
Khmer for Communication
vinwgnsdeansnwiansauaaunsalluinysz s iundeudunsSeusnusssuves
YIINUNY

Khmer language communicative skills used in daily-life situations and learning of

Combodian culture
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001331 uinnssuiiodsny 3(2-2-5)

Social Innovation

wugthuianssaiedeny anwlduivevlueuian (Auvmisluaaissedl 21 a3
UfTRgnanunssuadeil 4) Ussifiusedulan (Ussiudanndouuasdeay) wWhvanenisimuniidad
(SDGs) ywudsdu (yuruiinm nsidusmvestszvvy wuzhuinngsy Aansiilednu fusznauns
Turpssuil 21 (Usznoumamamaluladilodsay) nsdfnw (MaiagUsEneunsuinnssuLie
damy)

Introduction to Social innovation, Future Uncertainties (21°" Century
challenges, 4™ Industrial revolution), Global Issues (social and environmental issues), Sustainable
Development Goals (SDGs), Sustainable community (eco village), Public participation, Introduction
to Innovation, Social enterprises, 21°" entrepreneurship (social technopreneur), Case study

(development of social innovation entrepreneurship)

001332 msdamsteyaidesiuluyendva 3(2-2-5)

Introduction to Data Mamagement in Digital Era

amsuvesnsiamstoys aruiiiugiuuaziedesdiofiieatunislinsizideyaud
LArINgINISVaLA N1TIATIENTeYa wazimadianisdiaueansaumnalminyarluidgsia lneld
Wswnsudnsaguadeln

Overview of data management, fundamentals and tools for big data and data
science, data analytics and techniques of information presention for business value by using

modern tools
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001351 denmdnuivveaasygianeiesdnsu)un 3(2-2-5)

From Sufficiency Economy Philosophy (SEP) to Practice

ALY 7131 LagnsUszgndliuivgueaasugianeifios AumNgves 3 1 2
Fouly anumeiiissiundnmsignsmansdinuaz s mnudivanaiundnnisinnu/fsedinseis
MameImansd anudalauiuiunisguainuiguainnelasInliduiusiazgaenin vannisin 1de
$nnnseiu wdnnsdvdudeya F8nsiiavedeyadediu esdanuddmsuanmssui 21 udnns
UftRmidueuivesdsanlusuanudodndronueuazdu ATaBo0ImMs Mautstiy

Meaning, origin, and application of the Sufficiency Economy Philosophy (SEP), the
definition of 3 chains 2 conditions, in details, sufficiency philosophy to achieve principles of
strategy for livelihood, reasonableness and scientific method to achieve successful working, and
immunity to maintain of physical and mental health in relation to life homeostasis, principles of
reading habits practice, information searching principles, introduction to information presentation
methods, knowledge for the 21° century, principles of being good citizen, honesty, empathy, and

public mind practice

001352 Fufnm maun Lilesywena 3(2-2-5)

Peace and Religion for Human Kinds

NSTEUS WINAR ML FURNIN MAUSITULALAMETTU ULUFIUANTDIAEUT UAZUAAR
WAgy MENsIINANNABINITYRINYYE Jymdsay Anudaudinisdnssideu mMsdanan anudiveneg
PINWOTIASTIN asfAREsTIL T NENUTU FuRtBuyusluansTuil 21 Usvaunsaldunsinneves
AnaadAy iUszlond eUszandldainsassd ganuasuguuesnauyed duinm iieuywevd

L0 D M

Learning of the value concept, theory, peace, religion principles and morals based
on religion and key mans, moral principles, needs, social problems, conflict, organization,
socialization, reasonability, friendship, encroachment, harmonious, reconciliation speech,
peaceful method, humankind on 21" century, value experience of key man with useful for

creatively apply to be human calming and peace to human kinds
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001353 msdnidestudmiuiusznounis 3(2-2-5)
Principles of Accounting for Entrepreneur

FULUUGINT mif\mmmﬂa AU TUaLA “ﬁugmﬁm%’u@ﬂisﬂaumi
99AUTENBUVBITIHIIUNIINITIIU N15TLATIENTRYANT9Y JaFuaznisvaiuinisdodu
dlensindulanisgsie waluladasaumnamanisiyuazans

Types of business, business formation, basic accounting and taxation for
entrepreneurs, components of financial reports, basic analysis of accounting information and
management accounting for business decision making, information technology for accounting

and taxation

251200 winnsmaangamansiazinalulad 1(0-2-1)
Innovator in Science and Technology
nsasinnssuanesdauiInemansuazimalulad N13ANTIYTANNIT N1SARLY

29NLLUY @mé’ﬂwmmaa@:ﬂsaﬂaumi mmiﬂﬁaaéfwﬁmﬁ’uLLmuqiﬁ%

Innovation in science and technology; integrative thinking; design thinking;
entrepreneurship; basics knowledge of business plan

251201 WemansiunsigIdnang 1y 3(2-2-5)

Science and Forensic Investigation

wail $3imen Nand wavinaluladansauina ilonisiigaindngiu madan1sngia
Arszindng i Ingwe1y wazanuiiameg nmsfigaiiendnualyana nsdaLivuaznsd ududoya
dmdumsfigaindngiu uazdy q MAgrtes

Chemistry, Biology, Physics and Information Technology for forensic investigation,
analysis techniques for evidence, physical evidence and crime scenes, identity verification, data

collection and retrieval of forensic evidence and other related topics

252113 ANAFERTEUSUINAERNS 3(3-0-6)
Mathematics for Science
aa J al & o U s [ 3% 6 I v 1 a o
Allauavauseiiiosasilandu euiusvesilanduuarnsusyend nannseuius Uiy
yaaflandunazn1sUsEynd
Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications
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252114 uwaaAdadmIUIngmans 3(3-0-6)
Calculus for Science
watiansUIILS szuufitaidetn aunsdeudsiaiy duass svuu i auusE e
UsWusaostuLasmaUssyns
Techniques of integration, polar coordinate systems, parametric equations, lines,

planes, surfaces, partial derivatives, double integrals and applications

255111 Y@ 3(2-2-5)

Biostatistics

YBULUAKATUTElEVUVRIARANIIAIWINGIPENTHUAINUASTIINGT ADALTINTTUU
Lﬁa\iéjuﬁuawqwﬁmmm%ﬁu mimﬂLL’NmmﬁwzLﬁu%aaé’umseju N13LANWAIVOIFIEDA NS
USZUUAMALNITVIAADUANLAFIY N153ATIENANLUSUTIU N1TAATIER0AnBEkATaNENRUS NS
nageaulaMasaos

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 3(3-0-6)

Introductory Chemistry

lassasnseznen mysInwazantRvesis Wusyall Usunauansduius vowds uia
YaunaIazaITaTaNy aunandl guvnarans aauransiall Ll eliduniduazaisdaluana
wnilAswindo maﬂszﬂawaﬂﬁmwijé’ﬂLLaﬂammm%’u Lﬂﬁqmammm uazialdaaes

Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical equilibrium, thermodynamics, chemical
kinetics, acid- base, electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements, industrial chemistry and nuclear
chemistry
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256113 UfRnsedidowu 1(0-3-1)
Introductory Chemistry Laboratory
UFTRMaAfuUTnumsdniud auiRroadindnl wia augaiedl anudeuvesufizen
995 IMANUHATEN nIe-Lua wadlwiliedl waznsvedeunIAnYUasaNsBUNIEnunylaniduy
Laboratories related to stoichiometry, colligative properties, gas, chemical

equilibrium, rate of reaction, acid-base, electrochemical chemistry, and tests for organic functional
group

256121 \ATBUNIE 3(3-0-6)

Organic Chemistry

arudidesiuieatueidunid Taswadernounarlavilnedurasniveu Wusuad
sULaransUsENeUduYsd msduunvyiladduuazniseudeansuszneuduyiddussiannag ames
lowpiivesasusenaudunsd vliavesufisenaiidunsd madiliukaznalnvesuisen vlinvesdinais
U381 Aauandfuazufisonaiivasansusznaulalasmsueu waveayius laun a1suszneudalay
dafu daleil evlsindnlalasesueu Sadatglad S50 fuoa tofiu uavansvauiiiingasueda liun
danlanuasAlay AISUBNTANLAL RIS

Introduction of organic chemistry, atomic structure of carbon and hybridization,
chemical bonding, shape and properties of organic compounds, classifications and nomenclature
of organic compounds, stereochemistry, kind of organic reaction, intermediates and mechanism,
properties and reactions of hydrocarbon and derivative hydrocarbon such as alkane, alkene,
alkyne, aromatic hydrocarbons, alkyl halides, alcohol, ether, phenol, amine compounds, and

carbonyl family such as aldehyde and ketone, carboxylic acid and its derivatives

256122 UfuRnIsANBuN3e 1(0-3-1)

Organic Chemistry Laboratory

MMgaLAen 9avaDLIal NMIANNAN NMIszifin MIada nsndu lasuinnsikuuin
U awesleiall Mifinwaudananenmuasielnuvyiliidureansdunsd

Boiling point and melting point determination, recrystallization, sublimation,
extraction, distillation, thin layer chromatography, stereochemistry, physical and chemical studies

related to functional groups of organic compounds
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256254 LPIALATIZATIUTU 3(3-0-6)

Quantitative Chemical Analysis

analuyaeiiiazi nsadauensiefiinazaly nannITATIERENUSINM Taun 35
Yiuesiaszinarislmnudlowss wannmsnsaninsiuns loun sanstlleda-aada aunlnslvla
e hazegmouiin wougesuduaunnglnlawes ndnnrsmislasunlvnsdl loun Tasurlvasidnuy
WU wialasulnnil waglasuninnsiivesvanaussauegs

Statistics for analytical chemistry, separation technique by solvent extraction,
principles of quantitative analysis including volumetric method and potentiometry, principles of
spectrometry including ultraviolet- visible spectrophotometry and atomic absorption
spectrophotometry, principles of chromatography including thin- layer chromatography, gas

chromatography, and high performance liquid chromatography

256257 UFURNISATIATIZRTIUTU 1(0-3-1)
Quantitative Chemical Analysis Laboratory
NMTAATIATIUIUNUMIBITUININTIATIZY TauA N1TNTANTA-LUE NSIIINIALUY

Anansidsdou waznsininsalasanfeufizensnend lagdslnmudlownsnisinsisinisauningiuss

loud dansililoan 3dda n1sganfunatwetesney wazn1siaTenielasunngvl lown uialas

wimnsluaglasunlnnsilveuvanaussauges

Quantitative analysis by volumetric titration including acid-base, complexation and
redox titration and instrumental chemical analysis by spectrophotometry such as ultraviolet-
visible spectrophotometry and atomic absorption spectrophotometry, chromatographic

techniques such as gas chromatography and high performance liquid chromatography

258122 NONWYANERS 3(2-3-5)
Botany
ANUVAINVAIEKALOYNTHIT WY duguinen nedna uagassinelesniu vesiy

Diversity and plant taxonomy, morphology, anatomy and introduction to plant

physiology

258132 dn3Inen 3(2-3-5)
Zoology
TnssadawasmifiBalioudiou anuvainvatsuasaudunus e aunsvesdn’
Comparative structures and functions, animal diversity and evolutionary

relationships among phyla
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258200 nMsAeansnwdnguiilotngUszasdianiznisdainen 1(0-2-1)
Communicative English for Specific Purposes in Biology
Anfls-yan1wsangulaeiduniseenidess nsldidne lassasaselon uay unaunin

Lﬁai’mq'ﬂszmﬁmﬁmmimq%ﬁwm
Listening and speaking English with emphasis on pronunciation, vocabulary,

sentence structures, and conversations for academic purposes in Biology

258201 nsdeaInwIsInguiton 15 TEREIvINIeTInen 1(0-2-1)

Communicative English for Academic Analysis in Biology

115814 NSAEY LagNANIYISINgulagidun1sasuay N15IATIEN N15AAIY uaL
nsaaUse iwﬁﬂgﬂLLUULLazahmJisﬂaUGUaaimmmmﬁmmﬂumm%ﬁmm

Reading, writing, and speaking in English with emphasis on summarizing, analyzing,
interpreting, and discussing in scientific issues including types and components of academic

articles in biology

258202 nMsdeaInsinguilonstnlaueNan N1 T NG 1(0-2-1)
Communicative English for Research Presentation in Biology

A15AUAIT NITEIULTIIATIEZN LazUldUaNaINUITeNIAeITRIAUaTINe T

AYIBINOY

Searching, critical reading, and presenting academic research relating to biology in
English
258212 PN VDLAd 4(4-0-8)

Cell Biology

asafiidulassaduazdiulsznevtenad tnssadiauazaiulsenaurentad ¥in
wazvthilvesiwad eesuniuadinuluwadlusadlonuazgaislon adansAnviead dundvauay
Tasluley mswvawaduazindnsveasad nmsdomsszuineed n1snevesead

Chemical foundations of cell, cell components and functions of cell organelles b
in prokaryotic and eukaryotic cells, cell study techniques, cell divisions and cell cycles, cell

communication and apoptosis
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258221 NANOUNITUIE Y 2(2-0-4)
Principles of Taxonomy
nausTlumssuunsnavyvesaddin dormunsenhenitidsnisdanuaams n1sis
Fo mauunvnany

Criteria for biological classification, international code of biological nomenclature

258222 AUMAINUAENITININLAZUTZ TR IMUINS 2(2-0-4)
Biodiversity and Phylogenetics
AUNLIERAZBIAUTTNBUTRIAUNAINTAIEN1aTan Nl FuTTeadunazszaulan

msliuszlevtiognadedu uagniseysnganuvainvaleniadainm UseiRadiaminisvesdedidin

\n3esdlovdendngiudmiunsdnssuumedninet madisudisu nmslesedt ieaduaziniiy

wrun el
The meaning of biodiversity and its components at the local and global levels,

sustainable utilization and conservation of biodiversity, phylogenetics, tools or evidence for

biosystematics, comparison, analysis for reconstructing and interpreting phylogenetic tree

258252 nantnenen 3(3-0-6)

Principle of Ecology

UduiusseninedadiPiniuaannden dumineilusedusg o liun doaineissiu
We GnaIngrseaudseying Tuaingrseavgusy dhaingissaussuuinawazseaulan
NFINETIBYSNY

Interactions between organisms and environments at different levels of
organization; individual ecology, population ecology, community ecology, ecosystem ecology,

biosphere, conservation ecology

258253 UHUANSHLAING 1(0-3-1)
Laboratory in Ecology
aa & ¢ A & & a ¢ v a a ]
0N1TNUTIUY qﬂﬂimmiamaiuﬂﬁm‘uLLaz’JLﬂiwwuayjamwmmwm Nl
oaUHuRNTS wazn1paun ieAnwdnswavesdadeniinienn wnilwasiinmilinasetinaing1ves
A90I0 N1sANTAINEIUTETINT NIANYIAUAIANYDIRILT I
Basic methods, equipment for ecological data collection and analysis in laboratory
and field studies, analysis of physical, chemical, and biological factors influence in plants and

animals at individual, population, and community levels
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258300 nsdeansmAingImans 3(3-0-6)

Scientific Communication

nslideuazimeluladlunsiomsnuimanemans myllasziuazinndde ns
thiaueasianudlnglide fasuuvumsfuiuazmedunosiu

How to use media and technology to communicate knowledge of scientific
knowledge, media analysis and criticism, knowledge presentation by print media and internet
platforms

258302 a3singnly 4(4-0-8)

General Physiology

asTineiuguiiduadsineseiuead nmzsisana lassadauasninfivedeoidod
wazdnd szuvetoar meviau wagnalnmamuauludnivasfiviugs

Basic physiology with emphasis on cell physiology, homeostasis, structure and
function of plant and animal tissues, organ system and function, control mechanisms in animals

and vascular plants

258321 A37INY1VOINY 3(2-3-5)

Plant Physiology

Arwdiiusvesiuasiin s1ge iy nsduanesiuas magides mameladauas
NN3LATEY AT NAIUIVDINY

Water relation, plant nutrition, photosynthesis, translocation, photorespiration,
plant growth and development

258322 dougInevoINYy 3(2-3-5)
Plant Morphology

[
[

douguingrvasistuiasivivieddss n13dndnunauduiusIEninangy 13ns

=] v 6

PinwarTTuuinis nedivanvueiids duiley Juneunisasyuazinuivesdiuilild i wihnduiug

of

wagduihutnas ueadduiug ANudAyIuATYgRaTeivRiogd
Morphology of non-vascular and vascular plants, an interaction for evolution, life
cycles, habits, habitats, growth and development of vegetative and reproductive parts, and their

economic importance



7

258323 NYINIAFENTUDINY 3(2-3-5)

Plant Anatomy

wad svuuidlede Taswadremeluvesisdfmuinisuaznsiasuudasweniodely
ITHLANY) VOINTLDIYLHULH

Cells, tissues, internal structure of plant, evolution and ontogeny of vascular plants

258324 BUNTUITTUVDINY 3(2-3-5)

Plant Taxonomy

MANNITNNBYNTHITIU SEUUNMTTAMIIAMY M3imunTe uaznsseyde nsussens
dnwazmangnumans Lagarmdiusmaliauinisvesiivnen dnunirUszdned duiled uaznsld
Usglond malfusnudedn wagnsdansiormssaliuraiianunseynsisiuiiy

Principles of plant classification, nomenclature and identification, plant description
and phylogeny of flowering plants, characteristics of families, habitats and utilization of flowering

plants in Thailand, plant collection, preservation and herbarium management

258326 gosluuiy 3(2-3-5)

Plant Hormones

gosluuiiferdasiuiin dnvarmunivessesluusendu Juvaisadu lelalady s
iU warduslwes n1sUssendldnianisinuns

Chemical characteristics and properties of plant hormones; auxins, gibberellins,
cytokinins, ethylene and plant growth inhibitors, applications of plant hormones for agricultural

purposes

258327 nsaseysAulnvaIY 3(2-3-5)
Plant Growth
1 a a A [ J d‘ d‘ ¥ LY a a
NzUIUNISEe 9 Tunisasgaulavesive Jaduang o MRgatesiunIsiasgiule a1s
AIUANNISIASYAULY BYSnavesdwindey kazn1nevauesasiyluguluuma 9
Plant growth processes, factors affecting growth, stimulating substances, plant
growth regulators and effects of environment on plant growth
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258328 nsugnitelinu 3(2-3-5)

Soilless Culture

aumneuazaudAgueansUgniinlaglilifiu szuunsgniinlaglilifu dadeds
wasionsisquAvlavesiiy Yangunsalfidndudmiudgnlagllliaiu arsazaesinemns msugnuay
auasne wwnensugniwlaeldldhuiegsna

Definition and importance of soilless culture, systems of soilless culture, factors for
plant growth, equipment for soilless culture, nutrient solution, planting and maintenance,

commercial approaches for soilless culture

258331 d3TIMevasde 3(2-3-5)
Animal Physiology
nalnneassinervessyuveteazang 9 10980 nszUILNISEREeIMNT NskanUAsY
fin nsmguidswden n1sdudie seuuUszam msiauesndiuile sruudelivieuasseuy

= v ¢

dutiug

Physiological processes of animal organs, digestion, gas exchange, circulation,

excretion, nervous system, muscular function, endocrine and reproductive system

258332 Fneverenlive 3(2-3-5)

Endocrinology

wé’ﬂmiﬁugmlﬁ'mf"fumiaaﬂqw‘émmaaﬂmu Usetnnuo9gesluu unasdaunsien Sam
wos ileideriestnndvine ﬂaiﬂﬂﬁ@@ﬂﬁ]%éLLﬁ%ﬂﬁﬂ?Uﬂm ngInAkavasTINg1vaeulSviendn
Tusene sudeunasasnssesluuinman

Fundamental concepts of hormone actions, classes of hormone, sources, receptor,
target tissue or organs, mechanisms of hormone actions and regulations, anatomy of major

endocrine glands including miscellaneous endocrine tissues

258333 NOANTINVDIER 3(2-3-5)

Animal Behavior

nalnNITRANINgANITURAZN1TUSUNANTINVOIFRT N19591191UVRITz UL ZE W
gosluu W sdnd Wugnssy T wasdiwunisveamginssy Udunusnimginssuvesdnd
ludsgrnsieriuuazseninanguussyns

Behavioral mechanism and adaptation of animals, neurophysiological, hormonal,
developmental, genetic, ecological and evolutionary aspects of behavior, behavior interactions

within and between populations
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258334 AUNIUITIUEN T 3(2-3-5)

Animal Taxonomy

wdneynsuistu dnvahluuazdnuasiannzvesdnilulndusing q msduunvanany
fnf nsszyTednd vinanaeatumsdsdodng

Principles of taxonomy, general and unique characteristic of animal phyla, animal
classification, animal identification and nomenclature using the International Code of Zoological

Nomenclature

258335 Usaningwialy 3(2-3-5)

General Parasitology

Mé’ﬂﬁugmﬁmﬂsﬁm%m yilavesusAndinuluauuazdnd T9inenazifauinisves
Usdn muduiusseninausdnduggnende uwagisnislunisauau mallalunisifiudaedns meiiade
N1INTI9E0U WagManUSnwIieg1swesUsan

Basic principles of parasitology, species of parasites in human and animal, biology
and evolution of parasite, host- parasite relationship, methods of control, techniques for

collecting, identifying, examining and preserving parasites

258336 Qilenansdn 3(2-3-5)
Zoogeography

[2

NANNIINAMEansdnd JULUUNITNTEANY SunshsevesiugnIsukasineineily
a N 1 a A ¢ av [ v 6 a o 6
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Principles of zoogeography, distribution pattern, roles of history, interaction of
genetic and ecology in speciation, species equilibrium theory, evolutionary zoogeography of

communities and zoogeographical regions of the world

258337 dnifinszgndumnds 3(2-3-5)
Vertebrate Zoology
dougniner mednamans syuuelyisvesdnilinszandunas sunsuds1u Iiwuinis
Morphology, anatomy, organ system of chordates and vertebrates, taxonomy and

evolution
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258338 dnilaiinTegndunas 3(2-3-5)
Invertebrate Zoology
fuguIne @39 ToAing auNIHITIU wagANNENTUSIN T TInuINTTvesdn Il

QEELIGIVGE

Morphology, physiology, ecology, taxonomy and of phylogenetic relationship
invertebrates
258339 AN AUF LTINS 3(3-0-6)

Basic Principles of Human Aging Biology
yquiugiuluiinereuvsnm nalndosfudmsumssmamusnead amsaion
panfiadu enmsvesiisesreuty YsnduddydmiumswanTouariusaunin
Basic theories in aging biology, introductory mechanisms of cellular senescence,

oxidative stress, premature aging syndromes, key concepts of anti-aging and regenerative science

258342 NANNUGANENS 3(3-0-6)

Principles of Genetics

Ipanswas mMsuvseadwuuliindasaslule@a nannsaneneniugnITuAINN)YOLUIY
AALAZNIATYILVBINYUWAS NITAENBANUTNITTUUBNT AT WUTAAATITIUTUIN Tugeansves
UYBILaZNITIATIEIRLGUTEIR NugAansUseyIng 1asasnevedludiaga siugnssy NMsdnaedans
WugnIsukarnalnNstoLLYl NLaAIEENKAZNITAIUANNMSINILYDIEY n3nane naluladfidue

Cell cycle, mitotic and meiotic cell division, Mendelian inheritance and extension
of Mendelian genetics, extra-chromosomal inheritance, quantitative genetics, human genetics and
pedigree analysis, population genetics, genome and genetic materials, DNA replication and repair

mechanism, gene expression and regulations, mutation, DNA technology

258343 U R siugaans 1(0-3-1)

Laboratory in Genetics

UftRnsnsudasadlulndauazluleda nisienendnuazmaiugnisuvesdalidin
muhagidu mavegeuladauad dunauagnisafraunuituuulasiuley meleseiiugUseia
nmsdaviaslelnd msdndilimnenisnane nisafanBuekarnIsenvuInfouwelagiSiaa ddnlasiu
334

Mitotic and meiotic cell division experiment, genetic inheritance of organism,
linkage and gene mapping, probability, population genetics and chi-square test, pedigree analysis,

karyotyping, induction of muation, DNA isolation and gel electrophoresis
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258344 FIUINg 3(3-0-6)

Evolution

LUIAANIITAIUINIS NANFIUTOINTITANTIAILINTG wluNAtYeIAITIY FTAUINIS
winn nalnmsiindsdPinvdelmitazarumainvats fuliifauinswesdism F3awnisgania
LagugAansUTEIINg

Evolutionary  concepts, evident of evolutions, Darwinian concepts,
macroevolutions, speciation and variation, evolutionary trees and timeline, microevolution and

population genetics

258345 WugAansveuLad 3(2-3-5)

Cytogenetics

Tnssa$rantiil uagnginssuvedlasliluluindnswaduarluleda nsdnwia3lelnd
voaity @0 uag wywd mdsunladasaisuarsulashilenitnadeilulnd medadosu way
wadiamseniugmansifiodnuilasiulen

Structures, functions and behavior of chromosome in cell cycle and meiosis,
karyotyping of plant, animal and human, variation in chromosome number and chromosome

structure effect on phenotype, molecular genetic techniques for chromosome study

258346 WUFANANSVRIUYYE 3(2-3-5)

Human Genetics

MsaenendnuuzmaugnIsy Tassaine wihiluazwgdnssuvesduuaslasiululy
uywd Jadefifnadenisiudsundasdnwauenaiugnisy Wugnssuveszise unumvesiugeansly
ATUNITLINE AN51TAUATAIANVDINYLE

Genetic inheritance in human, structure, function and behavior of genes and
chromosomes, mutagenesis, genetic of cancer, role of genetics in medical science, public health

and social
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258347 WUgAAN3UTEYINS 3(2-3-5)

Population Genetics

mMsAnwIALLLUTsugnInludssrng madsuulamuivesduuasdlulng
i lugmainitannnsiagldimadansuanaiviuasiouaznszuiunmsmendamans Wolridlans
\AnatTdlm

Study of genetic variation within populations, the changes of gene and genotype
frequencies in population over space and time, leading to mechanisms of evolutionary process,
applying modern molecular technique and mathematical model to better understand the

speciation process

258348 ftugmanisesuluanadesiu 3(3-0-6)
Introductory Molecular Genetics
Tnssafranaznihilvesansiusnssy saiugnssy nalnszfuwaduazszaululana
Aenfunsiiudiewesiidue N1HARIBBNLAZNITAIUANNITVNUYDIEU
Structure and function of genetic material, genetic code, cellular and molecular

mechanism underlying DNA replication, gene expression and regulation

258351 TAIneIveIN 3(2-3-5)

Plant Ecology

Ufduitudsenineiivuazduanden nsdisseg nsnszareiug lassaiiauazwaing
Femuitmausiseiutesiuluaudsziulan manudeyauazlinseidegaveinuiiaeine iy

Interactions between plants and their environments, existence, distribution,
structure and dynamics of plant communities from local to global scale, data collection and data

analyses in plant ecology

258352 Arine1vesdn 3(2-3-5)
Animal Ecology
navasdadeniedanndenuaztadonistinmeeiinaine1vesdnilugiunisiisedia

Uszng nsnszaneuaznsleiud uasnginssy wadadsnisAnwiuaznisdisan nsldgunsal

aeaumtaznsysannsmaluladluaivindifisadeslunis@nuinainewesdn ilususing 9

fingvesdniluduindeudios
Influences of environmental and biological factors on animal ecology about the

ways of living, population, dispersion, habitat uses and behaviors, field and survey techniques,
equipments, and integration of technologies used in the studies of animal ecology, animals in

Anthropocene
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258353 TnAineguiles 3(2-2-5)

Urban Ecology

93AUIZNOULAZANYAZDITEUUTNALDY nszUIunTMinmnelussuuinemilo

Ufduiusseninadanden A61dn uazaywd msdanmsgivimiuazgiianndndveuiles
Hoyimuuazuumsmsdanistammaianeden nineins assugulussuvinadies dnalosy
HUUDIN WA UFIAULAZLATEFAA

Components and characteristics of urban ecosystems, ecological processes and
interactions among environments, animals, and humans, urban landscape and architectures
management, current problems or issues in environments, natural resources, and public health,

urban ecosystems from social and economical perspective

258354 Umineansou 3(2-2-5)

Tropical Ecology

anwazuazANdAUITEUUTINARIOU mm‘wmﬂ‘wmEmN%amWLLazﬁluﬁagjmv?fsJ
Tuszuuineadou UfduiusseninsddiTinuardunndouguuuusing o Ussiiudonniiios dgym 7
Aedeafiunsnensuazssuuineiandou

Characteristics and importance of tropics, biodiversity and habitat heterogeneity in
tropics, interactions between organisms and environments, current issues and problems in tropical

ecology

258355 UAINe1UTeIng 3(2-2-5)

Population Ecology

nsAneIUsTInslndausuna 33ns7ildussuuafauUsai y Aeafuuszung
wuusrasmeadaeasildoduenaifvesusyvins wu nsUdsuulavesdiuiulseing uax
Uduiusseninedadidin wallansdmanarmsussdiudinantssans msldlusunsulunsdnw
Auiineine1Useing nsdlAnwinislddeyanmuiliaaing1yserinslunisdanisuaveysnenineins
LLag‘ﬁ'uﬁagjmﬁ’a

Quantitative methods for population dynamic studies, methods and mathematical
models for population dynamics, e.g., population size changes and interactions between
populations, field survey techniques and methods for population estimation, software, study

cases in population dynamics in species and habitat conservation
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258356 IPINe1veaiy 3(2-3-5)

Pollution Biology

Snunzvesafinna MeeINIALaEIIAY mLmsuaqmiLﬁmﬂfgmmaﬁwiu?mmé’au
nstesiusazunlutaymuaiiy nseysnyanInwInde ﬂgwmaﬁwﬁﬁglﬁlmﬁu?ﬁmé’au

Types of air, water, and soil pollutions, causes and treatments of environmental
pollutions, protection and conservation of natural environments, and essential environmental

law

258361 wmadauaznsTdiadesiiontsdrine 3(2-3-5)

Techniques and Instrumentation in Biology

wealAuay Uﬁﬁ’ﬁmsﬁm%’umﬂ%m%aﬁaﬁugmma%ﬁwsn Tunsdanas fn nsinien
a5l wdnnsuazitnislindenanssat nisliiasesiolinsziiing 9 uazndnmsvhauvedesile
TureauURn1sMTINeT LU URkagasesssun1Tide

Techniques and practice on fundamental instrumentation in biology for
measurement, chemical preparation, principles of microscopes, and general instrument in biology

laboratory, guideline and research ethics

258362 WMATANISTTINYN 3(2-3-5)
Biological Techniques
wadanng 9 eBinenr msialanans wad dedofivnaziiedodn’ mssusy
LazAUSNEIAIRE1IM9TINe
Biological techniques; cells, plant and animal tissue permanent slide preparation,

specimen collection and preservation of biological samples

258363 NNTIANNLAEIUAINNIINGIAEAS 3(1-4-4)

Scientific Illustration

L%ﬂﬁﬂ‘ﬁugmmiammwmfmmmam% q‘dmzﬁmsammw FunouMINANTM 115170
AMALLEY N1TIIANNLAAITNBULNNNIEINALASTUFIUVBINY &9 LaznINsITUYNA adauaz
VANNITAENIN FRENGeIRanssal ndesRdnea n1slilusunsumeuiineidielun1sdnnIssuam N3
Uauon luTI8UNIIBINg

Basic techniques in scientific drawing, drawing materials, drawing processes,
illustration of plant, animal anatomy, morphology and natural fields, techniques and principle of
photography using microscope camera, digital camera and computer program for production of
graphic for academic reports
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258364 NFIATINRVBYANTVINGNTIADA 3(1-4-4)

Statistical Data Analysis in Biology

Usgnsuaznagusiegnslunisads nsARgL N158UNY TBNTIURUNITNAGDS
NSLHENITATIBIVNNERALIMINZaN N1sularan1eada waen1suaueteyaITens@iinellugy
AT IALUN U

Statistical population and samples, hypotheses, inferences, experimental designs,

statistical analysis, data interpretation and presentation in biological researches

258365 waluladtanmidodu 3(2-3-5)

Introductory Biotechnology

weluladfanmitonsuaniin n1suandns nsimzdssead fuiudn msuaningu
nazmadadugiiduiu Funaflemsudswdsnunaununaziidaduindon weluladniswsingdun3d
walulaBTanimmiaadl nswenuandniiiovilsiansuansusiuans

Biotechnology in plant production, animal production, stem cell culture and
vaccine production, biomass renewable energy and environmental treatment, microbial

fermentation, biotechnology in chemistry and bio-separation

258366 mManzdsiebodiv 3(2-3-5)

Plant Tissue Culture

wdnms wallawagisnislumsmeidssifodofiy dWeusdlenimanisunndnis
Usuugeiusite msveneiugity nsadsiivuasnlsn waznsuandiviiied

Principle, techniques and methods in plant tissue culture, application of tissue
culture for medical purposes, crop improvement, rapid clonal propagation, disease-free plant

and commercial plant production

258370 REERORTLR 3(2-3-5)

Introduction to Biobusiness

AMFWVDAATFAITINN N151530dUGFAITINN MsUszendldmnuimadrineuas
mam%ﬁLﬁaﬁmlﬁaa%ﬁaﬁjﬁﬂ%ﬁmw N1TIMBHY N158INLUY BAZNITIANITNIZUIUNITHNEN NITWAIUN
HARU wuuqmmwﬁLﬁ'm%’mﬁummam WHUN1IAATA N3TRdmiegilegnan nsasielunanig
FINTINN UAENISANYIANUATUTINITINN

Overview in bioeconomy, biobusiness start-up, application of biological knowledge
and related fields to establish biobusiness, planning, designing and production management,
product development and quality controls related to the production process, marketing plan and

distribution system to consumers, biobusiness model establishment and biological excursions
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258371 FIngysanmsiazuinnssy 3(2-3-5)
Integrative Biology and Innovation
mMsysanmsuasdeslosesdrnuimediineniumanianvidu 4 Afertos dilugnis

UfURe%e msadauinnssy msiawsesenssdnnul iinusslevineyuyy day
Integration of biology and related knowledge leading to practical innovation and

developing knowledge for social and communities

258372 Transaumanugiy 3(2-3-5)
Basic Bioinformatics
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WANNISAUFIUVDITIEs@UNA Frudeyanisdiine) nsdududeyadinuidue 013
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Wue way Wshunngudeyasuin1su nswSeuiieudduiiduewaziusiu Avwelilaswoisduay
NFIATIEINTHENIDRNTBIEY MIvInelaTsaiwedusiu MsUssendlimamudiansauwme
Principles of basic bioinformatics, biological databases, searching for the DNA, RNA
and protein sequences from GenBank databases, DNA and protein sequences alignment, DNA
microarrays and gene expression analysis, protein structure prediction, applications of

bioinformatics

258375 FIIMYBINNUYTMATNTIATEUNT DU H ALY 3(3-0-6)
Biology of Senescence and Preparing for an Aging Society
mwﬁﬁaaéfﬂu%ﬁwmsuaamwmmmw mansreinsvrasy NMswisunundaLLile

[igdsrugate segrauinnssunazmaluladyminermansdmiudsauggieny swazomsiaduiie

Msvzaedy wdnUszvInsmansigsengiiiontsnausuilouisansisaay wazulouienienisiiu
Fundamental theories in the biology of aging, science of anti-aging, preparing to

enter an aging society, examples of innovation and scientific technology for an aging society, anti-

aging medicines and supplements, core aging demographics for public health policy planning and

monetary policy
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258378 sesivEndiugiudmsutndaine 3(2-3-5)

Basic Morphometrics for Biologist

yquiuazuinAniiugiunisosiiuning demesnuauazgling doyauesiniuving
wazn1sudndeya weslvluvsndvateiiuls vaslrwvsndigasuiadin 38nsneadaltun1sinsien
Poyaueslluvind nisinUfUumiaseiuesllumsnddmsunsalfinuinie¥ine)

Fundamental theories and concepts of morphometrics, definitions of size and
shape, morphometric data and acquisition, multivariate morphometrics, geometric
morphometrics, statistical approaches for analyzing morphometric data, practices in

morphometric analysis for biological case-studies

258379 Tsunsunwlwseud esdudmsuiaine 3(2-3-5)
Basic Python Programming for Biology
wannsuazuwaAmdosulunsieulsunsudientulnseu lassadrniwinay
yamdsiugu viavosudsuazlassairstoya madeulusunsuuuuiusounaznslditouly yadds
ﬁwL%f'«agilﬁﬁwL“fJuﬁwM%’Umﬁmwﬁma%ﬁwm nMsinUFiRnndeulusunsuntulnseu ieuitym
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MIRNATIEVURYaN9TIING

Basic principles and concepts of python programming, language structure and basic
syntaxes, variables and data structures, loop and condition programming, essential packages for
biological analysis, practices in python programming for solving problems or analyzing biological
data

258421 WoNWANANSLATYFAY 3(2-2-5)

Economic Botany

nsAnwiTlarANdNTUsTErIslaTsassivlarn s ULy sandsananlaludiu
Tnssadauagwiiiivesiis n1sdade Auduiln M wasnsfusiusvesinavgialurmziuaslu
awien dwsuldiduemns iwdesdiu dwme endnwilse warliaiunenmen

Plants and the relationship between plant structure and human’s use including an
understanding of plant form and function, nomenclature, origin, trading and breeding for the
improvement of economically important plants now and future for food, beverages, textile,

medicines and ornamental gardening
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258422 FIIneveaNgayulng 3(2-3-5)

Biology of Medicinal plant

NEINIARANSuALIANTIATENYrYBIRIiYayUlng FuguineuasngnueunsuIsy
vasfivayulng fving esdusenaumaniiluiivayulng laknasusenaulgugll ansusenaumiend
LLazﬂizmumﬁué’aLmﬂzﬁmiﬂizﬂaunﬁagﬁ miLﬁULﬁmLLasmwmaﬁuﬁjﬁ%gulws nidgyan
futhuuazsdnfasivosivasulng

Anatomy and powdered drugs of plants, morphology and taxonomy of medicinal
plants, chemical constituents: primary metabolite, secondary metabolite; biosynthesis of
secondary metabolite, harvesting and propagation of medicinal plant, folk wisdom and products

of medicinal plant

258423 FInenaaell 3(2-3-5)
Orchid Biology
Fnewondeld mamneides nsuunanawasiiandaeliifidfiny msveeus
néelsidhedBnseingg nsugnndaeldidanisdiilenisdsesn
Orchid biology and cultivation taxonomic basis for identifying of important genera

and species, different techniques for orchid propagation, commercial production and marketing

258424 it 3(2-3-5)
Aquatic Plants
Faunisvesiini dugiuiver meiniamans eynsuisnu audiiusvesiathiy
szuuiindluvasi mseyfnduasnislivsslesiannfimiludunsugia
Evolution, morphology, anatomy, taxonomy of aquatic plants, environmental

implication, conservation and economic use

258425 N NEAENTULLAZ 01913 3(2-3-5)
Botany on the Dining Table
ysannismnuiiieduiivomis lususiie 9 1Wu anumainuats nsdadiuun
TIWUINT NINTEERUT M zUgnuazeeiug aufwuliuvemisdnnisivermsiueuian
Integration of knowledge on food crop diversity such as diversity, identification,

evolution, distribution, agriculture and reproduction, and future trend of food crop management
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258431 Ny inen 3(2-3-5)

Histology

Tssasaszduganeiniavensad e atur uavsvuvetoarludnifinssgndunds
arwduiugsevilassaiafunihiveadofouaretens Lﬂfalﬁaqﬂa dedoifeiy ideidendude
dodeuszam Webolustuziumnudin ssuureviustanme ssuumuisulafinwasiindes ssuu
madue s svuumela seuududne szuudenlive wagszuvduiug UvRnnfetulassaiauas
uthilveawad awenaretuizvassruumelustnigvesdn fnssgndunds

Microanatomy- levelled structure of cells, tissues, organs and organs systems of
vertebrates, relationships between structure and function of tissues and organs, epithelial tissue,
connective tissue, muscular tissue, nervous tissue, tissues of sense organs, integumentary,
circulatory, digestive, respiratory, urinary, endocrine and reproductive systems, laboratory on

structure and function of cells, tissue and organs inside vertebrate body

258432 I 1veslan 3(2-3-5)

Fish Biology

nMeAniamansialu dysuinet waraiTine1vesal Tasedd duoeiven nginssy
AUVAINNAILEALNITINTIWUNNIBUNTUITINVBIAT N1THNUURIuRU RN SHaE15ANYY
AAAUNY

General anatomy, morphology, physiology, life history, ecology, behavior, diversity

and taxonomic classification, laboratory practice and field study

258433 FPINLVOIULIAS 3(2-2-5)
Insect Biology
FIINYWATIUNTUITIWVBIURAY WOANTTUVRLUAS TIAINe1vaiuas Luasdany
nMsmuaNiaasiiulng anuduiudvessasiuiiy #17 syuduazduandey
Biology and taxonomy of insects, insect behavior, insect ecology, social insect,

insect control, relationships between insects, plants, animals, human and environment
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258434 WA ATYMIAUATEFAR 3(2-2-5)

Economic Entomology

wasifauddymaasegia msldusglevinnuuas wasilindndoe wuasiuld
LAANINATHAT AR FoTTNIR IwiaznsmuguuasineliiAnlny 1wy wasdagity uasdng
a0l wiaslutuiounazuuainineiilse

Economic insects, utilization of insects, products from insects, edible insects,
pollinating insect, natural enemies in biological control, insect pests and their control, insect pests
of agriculture, stored product pests, parasitic insects of domestic animals and livestock, household

insects and vector insects

258435 mslﬁy smﬁya 3(2-3-5)
Apiculture
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damy Ansuazlnuas n1saneLse KaRdMT NsTanswagvintelsesdagiuinediunisideis
Biology of honeybees, biogeography and ecology of honeybees, anatomy and
physiology, colony social structure, pest and diseases, pollination, products, management and

current topics in Apiculture

258436 dniuAsugia 3(2-3-5)
Economic Animals

Ly [

o o va [ X [ o s 3 a_ a
ANEIAEY UT2AULTUNT NITINIZLAYY N1TIANIT N1TUIUUINUGARILAYENaN

anAeyuesing
History and importance of animals, culture, management and genetic

improvement of economic animals in Thailand

258437 dsTinevenvasdmniidodu 3(3-0-6)
Introduction to Animal Cell Physiology
wihfinsinuveswaduazessuniuadludnd Faiadl unvedduvesarstluianalu

waddnd uaznalnnismuay msvudasafiunumlunmsvinuresead wu Andlwihidowad uay
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wadded wadaildluns@nvmthivensaddn
Function of animal cell and organelles, biochemistry, metabolism, and metabolic

control mechanisms of biomolecules in animal cell, roles of transport processes in animal cell
functions such as membrane potential and cell volume regulation, intracellular pH regulation,

animal cell junctions and signaling, research techniques in animal cell physiology
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258441 wAluladfowe 3(2-3-5)

DNA Technology

wadafugumnaiugimngsy Aduenmzuaznislaauiiy nsdesulugailon ns
WsTinafiduelumeufitongnls mesgimdfuieglelnd mslinseidoyanisthansau
webosiu waznnilUldUselewd

Basic techniques in genetic engineering, DNA vector and gene cloning, gene transfer
in eukaryote, DNA amplification by polymerase chain reaction, nucleotide sequencing, data

analysis using basic bioinformatics, applications of DNA technology

258442 \ATomINELTaluanakazn1sUTEYNA 3(2-3-5)
Molecular Markers and Applications
=~ a o 2 a cs' a 5 a |
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THATvNY MsAnwITauints Malesziuszring wagmehluldlududineenans
Eukaryotic genome, principles of molecular markers, protein markers hybridization-
based, PCR-based and nucleotide sequence-based DNA markers, applications in genome mapping,

marker-assisted selection, evolutionary study, population analysis and forensic science

258443 TAugeans 3(3-0-6)
Forensic Genetics

NANNITHAEAINAAYVILANUGAIANT N13E18N0ANIIRUTNTTY LATOINUIENI
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TAMugaans grudeyalarisunsuneuiuneiiiieites Mdetagluauilinugaans

Principle of forensic genetics and its importance, genetic inheritance, genetic
markers for forensic investigation, genotyping and sequencing, population genetics, statistics in

forensic genetics, forensic databases and related software, current topics in forensic genetics
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258444 WUFANAN LT Y B INEN 3(3-0-6)

Anthropological Genetics

APUNLIBLATUTEIRNTANWIRUSAIENTITINIYWEINGT N1TE1E8NBANINNUTNTTY
iSeavnemeiugnssudmiuiugmandildanyueine fugmaniUszving BmsildAnulasiaing
wazaduusTeUszInT Madnwdmduelunn maduusyiRidemevesaulne Wtetlagtudiu
ugManSIB e INe

Meaning and history of anthropological genetic studies, genetic inheritance, genetic
markers for anthropological genetics, population genetics, methodology to investigate genetic
structure and genetic relationships of populations, ancient DNA studies, genetic history of Thai

people, current topics in anthropological genetics

258451 Frivendanndenuaznseyiny 3(2-2-5)
Environmental and Conservation Biology
HoymmesunineinssssumAuardaadenluaniunisaiilagiu wAanisiunis

aiﬁﬂﬁ a%ﬂﬁ‘ﬂizLﬁUQMﬂ’lwaﬂLL’JG]ES{E]‘LILLﬁ%ﬂ’JW@JMa’]ﬂMaWEWI’N%’m’]W LLm‘vmm‘;au%’nﬁuazmﬁmmi

NINYINTTITUYIA
Current issues in natural resources and environments, concepts and methods in

conservation biology, environmental and biodiversity assessment, natural resources management

and conservation

258452 FAmefiudivani 3(2-3-5)

Wetland Biology

mwwmmaaﬁuﬁﬁmﬁw ﬂﬁ%’ﬂaﬁmuﬂﬁuﬁ%jmﬁw AnInwIndeuTietes 1wy v
neam el ddiFinvunndn fvwazdndun iamﬁauﬂﬁmﬁsa@ﬁ%iau wifiwazauduiusves
Asdiddelufiufiguin nswdsunlaasitauinisvesiiuiiduiinluein Jegtunazeuian sauds
mmﬁﬁmﬁuaﬂﬁuﬁﬁmfwﬁumqwéuazszwmwgﬁﬂ

The meaning of wetland, classification, environments, microorganism,
invertebrates, plants and animal including birds, wetland functions, wetland development from

the past to the future and importance of the wetland for human and economics
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258453 nsAuANARINTLardn Ilagdd3s 3(2-2-5)

Biological Control

nuiuazrisnismunudnsivuardailaetnis dngsssuvantunldlunmsauaulag
T anuduiusuazkanseuvenIsmua Inedvisressuuiinakaznisinlulduselev

Theories and methodologies of biological pest control, natural enemies used in
biological control, relationship and impact of biological control on environment, applications of
biological control

258461 waluladTnmiilonsuanivayulng 3(2-3-5)
Biotechnology for Medicinal Plant Production
mﬁ‘tlﬁ‘ffﬁw1\‘1msmwmﬁﬁﬁm%’uﬁ%gﬂws msL‘WWzﬂgﬂﬁsuaﬂguivvimwﬁléfﬁmazmuﬂ:u

vanmsuazimadamaiinSinumsddnluiivasulng Ingmmdsnsifufoiivayulng wadanis

wnzdsnead oue uarfivayulnsluvasanaaes Fnsiaumnaasddnylufivayulng

Good agricultural practices for medicinal plants, cultivation of medicinal plants
under controlled environments, principles and techniques for increasing bioactive compounds
production, post-harvest technology of medicinal plant, techniques for cell, tissue and medicinal

plant in vitro culture, method for bioactive compound quantification

258462 nsdnihliAansnanesiuslufindody 3(2-3-5)

Introduction to Induced Mutagenesis in Plants

Ussnmuaznalnnisnenisnaneiiug vdnns wadiauarisnindosiuresnisdntnig
naneviuslufiy Jadeifnadenstnimsnateiug msfadeniugnans nasnaunsnsrvaeududy
nsnanenug

Types of mutagen and modes of mutagenesis action, basic principle, techniques
and methods of induced mutation in plant, factor affecting induced mutation, screening of mutant

including the mutation confirmation

258463 ftugimnssuiindesiu 3(2-3-5)

Introduction to Plant Genetic Engineering

ndnns ediauariimadesiuresmdaudsiugnssuiic Bnisadamme n1sdiedu
Hrvnedgis madadendodofivillitunisdiedu nisasvaeunisunsnegludlun msuanseen
yosButmnglusufieildsunsanetu uay nMsUszand

Basic principles, techniques and methods of plant genetic engineering, methods
for gene transformation, selection of transformed plant tissue, confirmation of transgene

integration in plant g¢enome and its expression as well as applications
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258465 Wvadagiunedyinen 3(2-3-5)
Current Topics in Biology
BIRANUTIaTTITaNaTINe AU 9 Tuanunisailagdu

Knowledge and current topics in biology

258471 M3Feuivenedosdmiuiindvine, 3(2-3-5)

Machine Learning for Biologist

‘ﬁyug’m%a\ﬁzUUﬂalﬂﬂﬁﬁ’]ﬂ’]ﬂ%@dﬂ@@’]ﬂi%ﬁﬂi mwmﬁ’%wwumLﬂéamazmiﬁauf
\B9an ﬂ?iﬁ?\‘i’msﬂ’ﬂﬂLﬂ%‘l’ﬂﬂﬁ'ﬁﬂ%@ﬂ’]iﬁ%jNLLU‘U‘UO’WaEN N1509NLUU  NITVAZEU Wazn1sUsElussuuns
Boufveardesdmiudeyameiuiinelagliisnsvihnuuuny

Basic mechanisms of artificial intelligence systems, specificity of machine and deep
learning, machine learning workflow for building models, design, test, and evaluation of machine

learning system for biological data using web-based platform

258472 msusFinmdmsudintdagdu 3(3-0-6)

Biosensor for Modern Life

mimmmwiuﬁﬁmuuwumﬂs{ﬂumu ASLNNE N5NEAT TAINYIAINT INYIFIERNT
91%15 wazdwandeu Y18 Wu'ﬁwmia‘iwmwsmmw dmiunisusy aﬂmiumu F19 9 LUU N1T
miaﬁ]ﬂa‘umﬂmiﬁmﬂu%ﬂﬂwuﬂuLLaum‘U@m, azy}zy’lmmamﬂv\lﬁ’], Ugmmimaﬂﬁzﬁ%ﬂwﬂﬁwma
wautwelsiumsnnsuanees, allanienaglulasuiaiud, N1IALTEd LazNIIASIAABUINNEIT
Wugnssy wazmsltdumesidnvesassndenindudiuiinm nsiessiidinindiieady
Uszansnmueasifuitanmluniauls anudums wazamniidede Afleglutlagtiunarlueuan

Current biosensors used in medical, agriculture, forensic, food science and
environmental purposes, etc. basis of biosensor for fabrication in different applications,
protein/ antibody- based sensors, electrochemical sensors/ transducers, redox- enzymes in
amperometric  transducers, quartz microbalance, optical methods, nucleic acid sensor,
elaboration feasibility study of how biosensor integrated with internet of things (10T), critical
discussion with performance (sensitivity, selectivity and reliability) of methods for current and
future trend
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258473 AMuniunsledinLuusInsm 3(3-0-6)

Genome and Holistic Lifestyle

msUszgndldeadauimedlunlunsdsedin masnsaiugnssuifsitesiuguaimn
n15dnn1salagumans n1sldeanizunna N1539NUATEUATY WAlulagnissvaede Lazuinnssy
fivuadte

Application of genome on lifestyle, health diagnosis by genome, nutrition
management, precision medicine, family planning, anti- aging technology, and emerging
technology

258490 1AT$UAIINEN 2(0-4-2)
Biology Project
nsaneisedesiulneldnszuiunisuasineenaingreansniadingrnuaing

aulaveafidn mEﬁ,éfma@LLasummmiéﬁﬁﬂm
Preliminary research using scientific process and skill in biology according to

student interest under supervision of advisor

258491 duaun 1(0-2-1)
Seminar
MsAuA31 TAT1e9 9150] NswSende wazn1sUEUERAIUNIITINITAINTIINE
Literature reviews, analysis, discussion, media preparation, and presentation of
academic research in biology

=

258492 WINUSTEAUUS YIS 6 e
Undergraduate Thesis
NsANITeMUNENNMINMAngImansauinemuaunliavesidnnelinsaua

vo9019158 7w uarnssunnludmuauineiinus ndonininausuardmanuifelugiduvio

UNAMNIRY
Research study based on scientific methods under supervision of advisor and

committee including research presentation and writing the thesis report or research article
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258496 avnafne 6 e
Co-operative Education
nsinufiRnunglumbesnuneipiseenty wieiwssmelagldsuanuiugeu
INUNINGIRY
Practical training in the governmental or private organization or in the foreign

country under the permission from the university

258497 A150USUVS o NIulUAIU ST 6 BN
International Academic or Professional Training
N3N BUSUNS BN NIUIUANUSEINAR T UTIINGIT BINUNNY VDS

International academic or professional training in biology or other related fields

261103 Handiaadu 3(3-0-6)

Introductory Physics

ﬂmmmamwitﬂuWaﬂa ﬂgmimaaumm LLiQIulIO’N IULAENFIY Immumm
BaENIIVU ﬂ’]iLﬂﬁ@‘UVILL‘UU‘WNULLﬁ LUUNEY auvnvesdans ﬂﬁﬁ’]ﬁ@iﬂ@ﬂl‘ﬁa ‘Uimgmsmﬂau
woshilaundind lhuazulngn 2sastiitidesiu Mandyeln

Mathematics for physics, law of motion and gravitational force, work and energy,
momentum and collisions, rotation and rolling motion, properties of matter, fluid mechanics,
wave phenomena, thermodynamics, electricity and magnetism, basic electric circuits, modern

physics

261113 UfoRnsEnd Do 1(0-2-1)
Laboratory in Introductory Physrcs
ﬂaU@ﬂ’ﬁWU%’]UWﬂ@ﬂﬂa@ﬂﬂUL‘LlEJWﬁ']EJ'JGU’]WﬁﬂﬁLUENG]u ﬂ{]ﬂ’]ilﬂﬁ@‘lﬂ/l LLiQI‘LllIﬂ'N

IULAZNEIU Immumm,l,avmssuu ﬂ’]iLﬂﬁ’eJ‘LWlLLUU%HU AUUAYDIAANT ﬂﬁﬂ’]ﬁ@]‘i%@x‘il%ﬁ ‘U‘i’m{]ﬂ’]im

pdu meslulauiind windnlwih 2saslaiidesdu Mandyelml
Basic laboratory in correspond to the contents of introduction physics: law of

motion, gravitational force, work and energy, momentum and collisions, rotation, motion,
properties of matter, fluid mechanics, wave phenomena, thermodynamics, electricity and
magnetism, basic electrical circuits, modern physics
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266201 TNy 3(2-2-5)

General Microbiology

Tassaanagnthiiveswadqaunis 813 maasyuaznsduiug wuvueddu 3Bns
AIUANRAUNTE N13Tanuinny wasiugeians audiAgvesgdunidludiueInis gnamnssy
AauIndou NSUNNGUaTAITITUEY

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

369481 NTAOUINIANENT 3(2-2-5)

Science Teaching

NANAITADUINYIAIANT ANBTAITAALAZNTZUIUNITNIINGIAIERT sULUUANG
Tun1saauinenarans n15innarn15Uszidiuna N15@9UIANYIAIEAT WUINITINYIIUNUNITADUY
Ingrr1ans n1satasenlyninisiseunisaey Ineiaransuazn1sufuiansaeuineimians
seavUsvauAnwinazdseudnwinoudu luaisenisiseuiinermansdinin Inermaninigain
emanslaniazeinia wazmalulad fanssuaiundangnsinetmans

Principles of science instruction, thinking skills, science process skills, models of
science instruction, evaluation and measurement of the instruction, syllabus designing, analysis
of problems in science, instruction and laboratory in primary and lower secondary school which
are composed of life science, physical science, earth and space science, and technology, science

related extracurricular activities

369483 NSIANTSIEUITIINEN 3(2-2-5)

Learning Management of Biology

\hvnen1sdanaiieusTninet unandvinerfinaiandeu Buaznaisnisdanis
Boudininen msUssidunanisieuiininer do waluladuazuvainisisouidmiumsianisiious
FIINYT N1TRNKUUAINTTUNITEEUI oA D9 ULWIAANINTTINGT MSHNUURNMTInNITIS oS
FINEN

Goal of teaching biology, alternative conceptions in biology, teaching methods and
teaching strategies in biology, learning assessment in biology, media, technology and learning
resources for teaching biology, designing of learning activities suitable for biology concept, and
practice in teaching biology
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411221 el 4(3-3-7)

Biochemistry

AuaudRLarlassassvesanstiluanasing q duldun arslulawmse dfin nsnesily
lUshu nsniledda nalnnisissufisennazvaumansvotouley sasluutas Tnauinis Tanasanu
AEnNS NSLAAIBBNLWALNITAIUANGNWAENIRUTNTTH mim‘u@mﬂismumiLL@JLL%U@@%&JmUiu
$1Me FVneluna Parsauna aldalnsalal uaznsianeidaliunn. mmaaeuaisiulawmse
nsnAaauaiin nsnageunInezilutarlusiu saumansvewauled nsvadaunsatinndsn uag
wAANITTINeLana

Structures and properties of major biomolecules such as carbohydrate, lipid, amino
acid, protein, nucleic acid, catalytic reactions and enzyme kinetics, hormone and nutrition,
bioenergetics, gene expression and regulation, metabolic control of human bodies, biomolecules,
bioinformatics, spectrophotometer and qualitative measurement, carbohydrate test, lipid test,

amino acid and protein tests, enzyme kinetics, nucleic acid test and molecular biology techniques

1) wdnssauvdndadne dmsulifavangasusyginsuuuinmiiniaisinms
A1913%13INEIAEATYININ

257562 ‘iwmmamﬁ%amwﬁmgmmﬁ 3(2-3-5)
Integrative Biological Sciences

L3 a

MAT1ERNITYIUINITVRINY d9d 8unse Tuseauluianalyaudalanvesdlitin

q

a a a

asouAaulATE AL ST UL AT TInTITIaENadeTInen dluainet Fauin1s waganuvainvane
yo9AadiTin

Investigation of integration of plants, animals, and microbes at all levels of
organization from molecules to the biosphere including the structure and system of organisms

that influences biology, ecology, evolution, and biodiversity

257563 N135UsEgnAltn1slusUNSUABN LMD WU INENAIERSTINN 3(2-3-5)
Applications of Computer Programming in Biological Sciences
VANNSWAZLLIAAIUNTEUIUNMTTEULUTUNTUMENTHIABNNIABTTEAUEAS N1TDDNUUY

uazduneuIsnsTusunsuiionsiinszideyauazudilymmsinemaniianiw mstinufofniaden

uazUszgnalilusunsuneufnnefiiionsidemainemansdanm
Principles and concepts in the high-level computer language programming, designs
and algorithms used for data analysis and solving the biological science problems, practices in

writing and applications of computer programs for biological science research
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257564 ATV VOUTAALAZ UL UDATY 3(2-3-5)

Cell Physiology and Metabolism

mnufidedniAnfulssiiudfynsaiTineweasad ysannsmdnnsves Tassaing
LLawﬁwﬁmaaL%aﬁuuﬁugmmaaﬂa%izﬁuluLaqa HUUTZLANNITATUANNITLARIDON VDTN N3
muaudgInsveawad nsdunsziaznsaatslusiu uaznalnnisvudaneluad nsuanaliiuds
ﬂizmumimEf[,ulﬁzjaa“[,uﬂﬁeﬁ’ﬁLﬁumiLLasmUﬂmLmLL‘VlUaﬁ?ﬁumEﬂumaﬁLﬁaﬂﬁmauauaﬂdﬁﬁLLumﬁam

In- depth knowledge of the key concepts of cell physiology, integrating the
principle of structure and function of the cell and all its organelles with the underlying molecular
mechanisms, focus on aspects of gene regulation, cell cycle control, protein synthesis and
degradation and intracellular trafficking. Ilustrating the process of cell to proceed and regulate

their metabolism in the response to the environment

257565 watiadagiumaanereansiinim 3(2-3-5)

Current Techniques in Biological Sciences

vanmsuazmaiaildlutagiuiiowstymnsidonainermansdanm Tuadl waz
Frineluana maviililsiunaznsaiianddnuians 33n1sdnsiuun wu meduguinel Tas-unlnn
579 BidnInglwsda Wnsmaeulesl waziduesdann

Principles and techniques currently being used to solve research problems in
biological science, biochemistry, and molecular biology. The purification of proteins and nucleic
acids, identification methods such as morphology, chromatography, electrophoresis enzyme

methods and biosensors

2) sgIvszauludnine dmividandngasusyyinsuuuimmtdmiedvinig
d1u13vimalulagyinin

275511 walulagdaniw 3(2-3-5)
Biotechnology
nannsmamAlulagdiniw “Ux‘iﬂiuﬂaumﬂﬂi’mgmimvm‘iLmJLLaJU’JWlEJWILﬂEn UDIAU
3451730 Vlﬂﬁml,a miﬂg‘um‘mLﬁuﬁuammamiwwmmEJWUﬁﬁU’eNaﬂm’am’mmmiwwm NITUIUNITNER
@mﬂ’m’mmmwmLUuwauHLuLmama'mmm
Principles of biotechnology including chemical and biological phenomena in
organisms, techniques and procedures for development of new strains of organisms and

production process for biological products valuable in aspect of industry
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275512 walulag¥inmseauluana 3(2-3-5)

Molecular Biotechnology

Tassafauazmihivesessuniuadreg melusadlusyduliana wunuedtuveasad
M3 AATATY M3deunsuiue Mainsreudiudy Msfeassenitugaduasanuduiusvossad
fluanmwInaey uazn1sussendldivalulagnieiuead

Structures and functions of organelles at the molecular level, cell metabolism,
mutation, DNA repair, recombination, cell communication, cell- environment interaction and

applications of cell technologies

275572 w3esiiomanalulagdinim 3(2-3-5)

Instrumentation in Biotechnology

My wdnms nqui  MAedestuieiesdliomasumalladtinm  nslduagans
thssinwiatesilefididymanaluladiinmiugeramnssy iuuazdnd

Knowledge, principles and theories related to biotechnology instrument, usage and
maintenance of essential biotechnological instruments of industrial, plant and animal

biotechnology

275575 ANulasniuuazdafinuanImalulagdinn 3(2-3-5)
Biosafety and Regulation in Biotechnology
audfynsUssduanulasndoredndnrinanaluladTinnuardliTindaulas

WugnITy osAnsuazamInsostudunseannsdautasiugnssy ngrne defmun wazdunsnei

ANINNIARNLUAIVTOAAKAINUENTTUNTHAILININTFIUN TS UTDRAR A g ALLLaBTIN N
Safety assessment of biotechnology- based products and genetically modified

organism, organization and regulations for risks prevention from genetically modified organisms,

laws, rules and risks from genetic modification, development of standards for quality assurance of

biotechnology-based products
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258101 Friveniody 3(3-0-6)

Introductory Biology

AuaniRvesdalidin sedoviimaineimans asiaflvesdsildin lnssadanas w
uLUeATuYeLYad Wugmans lassairsuagminiivesiiy lassadanazniiivesdnd nalnnisiin
s mamvannvanevesdeddin Ujduiudvesddiiinuardcnnden wasngingsy

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 UHURN15TYINEN 1(0-3-1)

Laboratory in Biology

AaNuUaendeluresuUAn1g naeIganssal lwaduaroasuniuas N1SWULYaEd N3
AUNBARN YU NUTNTTY Auvatnnansvesddldin ededy Taswadeuaznisyiicuvesi
lassasinauazn1svinuvesdnd dieinen

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

258121 YYINY1VDINY 3(2-3-5)
Plant Biology
anuvanvangvesity Tassaine nihil dnvaenisdugiu meinauay @3TIne1vedity
Plant diversity, structures and functions, morphology, anatomy and physiology of
plants

258211 waakAsTIINeNsEAUlLana 3(3-0-6)
Cell and Molecular Biology
Tnssaissgduluanauaznihiivesessuniuadansluiwad pdnsvoswad suunis
MU LATANFUNUS VoYadLaLesLALEaa
Molecular structure of cells, organelle function, cell cycle and control of cell cycle,

mechanism of cellular function, interaction of cell organelles
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258261 wugeandinly 2(2-0-4)

General Genetics

aNYALIUENTTY NIANENBANIITUENITUMIUNYVDUUULAG hag WUTNTTUUBNULRIN
NUOLUUAA A15WUFNTTN LAT9ET TN MnNaty NTLARIeRNYRIdY NugAEnsUTEYINT N3
Ussgnaldiugaansludinusyiniu

Genetic characters, Mendelian and non Mendelon inheritance, genetic materials,

genome structure, mutation, gene expression, population genetics and application in everyday
life

258341 WugAansuayIinmINg 3(2-3-5)

Genetics and Evolution

flugnuvestugmansnisdienendnumeiusnssa nsvieuvesiu Tlun Tassadiees
lasunfusazlastuley AuwUsusuludnyueiugnssy fugaansvasesing wasdinuinisves
AediTn

Basic principles of classical and molecular genetics, physical and chemical basic of
heredity, fundamental concepts in population genetics and evolution
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wuuUsgilunuLes
(4) Usziiiun3InAanTsuvsen15ousd Kukuvaauny

2.5 maiawinezlunsiesziideiaey nsaeans uaznnsldmaluladansauwme
2.5.1 wamsiFeuifuinuzlunsiesziideiaey msdeans waznnsldmaluladansaume
dadiuldiaadenuduananiudanaluladuazaiw auvdsurenmine1ds Seazsinla
fanfiguaudAnadaluil
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(1) \denuazuszendlfinadansadiinioadamanifinertes lunsuszananauas
InseveyasreminzanlunsfinuAuauaviauatugunslunsuilutym

(2) Twelulagansaumelunsiiusiusindeys Ussinana wUsaauiewasiiaue
Joyaansaumeldog 1 zauwag vy

(3) Aoens Tawid duaedt agUUszidudevniianisye madou wasnisiiauei
Melneuazn1wdingulaegresiuszansnm

2.5.2 nagmsnsasuildlunsimuinsiFeudiuineslunsieneiidainavnsioss

waznsldmalulagansaume

(1) T¥nsdnnsiseunIsaouwUUdeutaeLSBuIINN (Teach less learn more) tngle
walulaBansaumaiiofnuiuaienuies Tnefo1asdidudiosglimuugiyiom

(2) Wmsdan1sFeunsiSeunsaeusunsduuun (Seminar) Maiauevinduidousis
AMlneuaznwdangy

(3) avfuayulvidanlddeansiuyaranisusnvieyuwy Weairsumeslunsiaun
ANUARFBYER TuseIYTUINITHALUTANTTU aniafin

2.5.3 3msiauazUszifiunansBeuifuinuzlunsinssidsiaay msdeasuaznnsly

waluladasaume

(1) Yssdiulasnsimuamslieeuuuludiunisdoans fails wa 81w wasdou saluds

msthiaue naulduneunne viensdumu Manwilneuasniwdangy
(2) Ysmdiunnginssulududsulumsiesgidsiauwazmsldimaluladansauns
sufamsiausnuilduseumnerionisduaun
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3. UWNUTILARINIINTERBAUTURAYOUABNANTSIBUSVENEATE3183¥1 (Curriculum Mapping)

4. yinwe 5. iNeeNs
v o g A ‘a w
1. ARSI 35T 2. anuj 3. Ninwen ey ﬂ’J’]SIJﬂ&IWLlS ’JLﬂF’]S%L‘U&ﬂ’JLa“UW
: v $NI9YAAR n1seasuan1sly
NAN1TEUIAIUNTOU TQF wazauTuRavau | waluladasauwma
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO12, ELO13,
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
001211 2'13‘1713LLa:mimmmmé’ﬂﬂqmﬁami ° ° ° ° ° ° ° ° °
doans
001212 NS81UABIDINGUATINATIZANDAS
?ﬁlaaﬁaéwﬁﬂszgw%ﬂm * * * * ° ° ¢ ° ¢
001213 msfa‘a:,gmmé’qﬂqmﬁams?iamiazmﬁ ° ° ° ° ° ° ° ° °
Useansnw
001221 ansaumnArmansiiienIsAnwAuAi o o ° ® ® [ [ o )
001222 7191 FIAULAZ TAIUGTIN ] o ® o [ )
001224 AaUzluTinuszaniu o o ® ) ° [
001226 FH¥Inlugaddvia ® ® ° ° [ [ °
001227 aunsInTInlneAne) o ° ) °
001228 ANUFUAUNUBALIN ® o ® ® L o ®
001231 Usrpiniiedinaiiadludinused i o o o L ° o o o o o
001232 ﬂguuwﬁ”ugmlﬂa@mmw%ﬁm ® L J ® L o
001233 Tnaiudszanaulan o o [ [ ) ° [
001234 miaﬁiiml,axqﬁﬁzymﬁaaﬁu ® L ] [ ] [ ] [
001235 N54dl04 LATHFND Lazdany o o ® L ) )
001236 NMFIANITNIIANTUTIA ® o o [ ) o ] [ ) [ )
001237 Vinwedin ° [ o ) °
001238 Ms3ivviude ) o [ [ ) ) [ °
001239 AMwgU1iuANsN ° ) ) [ [
001241 aunanzTuanluiinuszdniu o o L °
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4. inwe 5. Yin¥eN1s
o o - ca v
1. AMSIIU 3TN 2. A3 3. inwenslayan m'\lea:uwus QLT’WLWW"WH”
! e ENINNYARA nsdeasuansldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO12, ELO13,
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 33 3.4 4.1 4.2 4.3 5.1 5.2 5.3
001242 MsAALTNESaTIALaTUIRNTTY ® o ) [ ) [ ) ) )
001251 wa¥anguuaznisieuduiia o o e ] ] [ ) [ )
001252 uLs@msAnen o e ® ] [ ) [ ) ()
2 v a 1o |
001253 fTWiL‘LJ‘lJE‘J,ﬂiA‘iﬂaUﬂWiq5ﬂ%ﬂam@1Mm%u1@ ° ° ° ° ° ° °
ol
001254 FansnIzs1wLion15msaTin L L L [ ] L [ ] [ [ [ )
001271 wyudivdanndon ® o ® ® ° ° ° °
001272 ﬂamﬁama%mﬁaumﬂﬁuﬁugm ® ® ® ® ® ® ®
001273 pdlnAansuazanaludinusedniu o [ ) ) [ ) ) )
001274 vwazarsiadludiinuszaniu o ) ) [ ) () o
001275 91NsUazInTIn o ) ) )
001276 wasnuuazmaluladlnasa o o o ® [ ) )
001277 WoAnssuNywd o ® ® ° ° [ ()
001278 Finuazavnn ® o ° ° ° °
001279 Angneanslutiinusyaniu o ) ) ) [ ) ) ) )
001281 finkazn1seaniIdIniey L o o [ o o
001291 msuslaaludinusedniu e o ) ) [ ) [ ) ) )
001292 35%3mm1uLLm?\mmwgﬁamguﬁauélu ° ° ° ° ° ° ° °
ANI55EN 21
001301 nrwilveiiion1sdeasiidunis L L [ o [ L L ] ]
001302 nwilvesiionisdeansluamssudi 21 L [ ] ] [ ] ® [ ] o [ [
001303 n1581ulugAAYIa o ® ® L ® ® ° [ [
001311 A maLitenisdeas L [ ] [ ] [ ] o o o [ o
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4. inwy 5. iNweN1s
1. AMSIIU 3TN 2. A5 3. inwenslayan m'\lea:uwus QLT’WLWW"WH”
! * e ENINNYARA nsdeasuansldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO12, ELO13,
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 33 3.4 4.1 4.2 4.3 5.1 5.2 5.3
001312 Mwidjluilonisdeans o o L L ® ® ® o o
001313 nwnIuilonisieans L [ ] [ ] [ ] o [ ] [ ] [ [
001314 A ngnionisdeans ® [ ] [ ] [ ] [ ] o [ [ ) [
001315 nwdSuaaiiion1sdoans L [ ] [ ] [ ] [ ] o o [ [ )
001316 nauilonsieds L [ ] [ ] ® o o [ ] [ [
001317 Awariien1sdedns L [ ] [ ] ® o [ ] [ [
001318 nwduladdewilonisdeans o ® ) ) [ () () ) )
001319 nwdeauitenisdoans L [ ] [ ] [ ] [ [ ] o [ [
001320 nwrdufiitenisieans L [ ] [ ] [ ] o [ ] o [ [
001321 nwausHien1sdeans ® [ ] [ ] [ ] o o [ [ ) [
001331 winnssuiiodany [ ) [ ) [ ) () ()
001332 msdanstoyaidesdulugaidsia o o L ° °
001351 teuthUsyguAsygnaneiiesdnisujon | @ o o o o o ® ®
001352 §ufnin fawn Wioxyweui o ® ® L] L] o °
001353 ﬂ1iﬁ'ﬁg%Lﬁaqﬁué’m%ﬁﬂizﬂaumi o ® o ® L ) )
251200 winnsmaimermansuazinalulad ° ° o
251201 ngrmansiun1siigauvangu o | o ° o (o [ °
252113 piad@nsausuinenmans ° ° o o ° °
252114 upaaaadmiuineeans ° ° o o [ °
255111 Fad ° o °
256103 1pfidosdu ° ° °
256113 UftAnaiafiasiu [ o | o ° °
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4. inwe 5. Yin¥eN1s
1. ABMSTIU A3UTIIU 2. A5 3. inwenslayan m'\lea:uwus QLT’]WLWMLM”
! * e ENINNYARA nsdeasuansldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO;i,OEll;Ol3’
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 53
256121 \pidumn3d ® [ [
256122 U{URNMILANBUYSY ] o | o [ °
256254 \aiiAs1esAgaUsu ® [ °
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4. inwe 5. Yin¥eN1s
1. AMSIIU 3TN 2. a3 3. Nnwenslaan m'\leauwus ARTEMIIAAY
: ¢ v 32WINNYARE nsdeasuaznsldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO12, ELO13,
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258212 Fnenvessad [ [ °
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258334 auNTUIT UV [ e o e (o | o ° o | o
258335 UsAnine iy ° [ [ () [ [ °
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4. inwe 5. Yin¥eN1s
1. AMSIIU 3TN 2. a3 3. Nnwenslaan m'\leauwus ARTEMIIAAY
: ¢ v 32WINNYARE nsdeasuaznsldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO12, ELO13,
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 53
258336 giimansdnd ° o (o e | o [ o (o | o
258337 dnidinseandumas o | o [ [ [ o [ [ [ ) °
258338 dnilalinszandumas o | o [ [ [ o [ [ [ ) °
2583?9 ‘mé’ﬂﬁugm%ﬁwamfmmﬁﬁmwmaa ° ° ° ° °
Uy
258341 WugmansuazIiauinig L e o o | o ° o (o | o
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4. inwe 5. YiNWeN1s
- Y . AMUTUNUS AATITITIANAY
1. AMISTIN I3UTIIN 2. A3 3. inweneUsyayn , - Y
33939YAAA nsaedEIswaTNISIY
nan1siFeuinunseu TQF LAZAMUSURAYAU | wAlulagansaund
ELO12, ELO13,
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 34 4.1 4.2 4.3 5.1 5.2 53
258363 N15ANNLALDNYN NN
‘ : ° ° o | o o | o o | o
Ineeans
258364 NMTIATINTYANITVING TN ) ° [ () ) ° °
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o v w e y o o ] ® °
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- - “ [ ) [ ) [ ) [ ) [ J [ ) [ ) [ ) [ )
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4. inwe 5. YiNWeN1s
- Y . AMUTUNUS AATITITIANAY
1. AMISTIN I3UTIIN 2. A3 3. inweneUsyayn , - Y
32WINNYARE nsaedEIswaTNISIY
nan1siFeuinunseu TQF LAZAMUSURAYAU | wAlulagansaund
ELO12, ELO13,
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11
ELO14
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 33 3.4 4.1 4.2 4.3 5.1 5.2 53
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258434 LA AN IUATYEAR o ® [ ® ® [
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4. inwe 5. Yin¥eN1s
1. ABMSTIU A3UTIIU 2. A5 3. inwenslayan m'\lea:uwus QLT’]WLWMLM”
! * e ENINNYARA nsdeasuansldy
nan1siFeuinunseu TQF wazANsulavou | walulagansauwne
ELO1, ELO2 ELO3, ELO4, ELO5 ELO6, ELO7, ELOS8, ELO9 ELO10, ELO11 ELO;i,OEll;Ol3’
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 53
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HaaN3IUN15IAN1SITEUN1TEaUAYN ELOs YInangns

Wl | a1Ansinw NINTTUNITIANISITIUNTHDU n15UsTRHANTSBEUSTAANTe
(ELOs)

1 A Anunnedndnuinludsiua ELO1, ELO2, ELO3, ELOA4,
awilngiiensdeasiddivins ELOS5, ELO6, ELO7, ELOS,
msilaagmsaanmdanguiionisdeans | ELO9, ELO10, ELO11, ELO14
vaneAnAnwialy
nauiYINYYemans, ngudvInemansuay
AIAAERS
AnkazN1508NM&INIY
wilidesu Uithnsaiidesiu
NONWAENS

Uany AnwmnednAny iy ELO1, ELO2, ELO3, ELOS,
NI Uywerans wag dpudians | ELOT7, ELO8, ELO10, ELO11,
wiBunsd  UfURNIsALBuMIg  d0ndnen | ELO12, ELO14
fandidowiu UiiRnsiEnddesiu

2 fu Anwvmnainaneiily NANIYINTY ELO1, ELO2, ELO3, ELO4,
nauIvIEIANAIERS Wag NguI ELO6, ELO7, ELOS, ELO10,
ARIRANEASANNSUINEANERS ELO12, ELO13, ELO14
FNINYwenTas wanilamingl U§URnIg
UAingr  waneynsuIsy

Uang AnwmnainAnwvily nguin ELO1, ELO2, ELO3, ELOA4,

Weeansuazatinanans
wAaRdadnSUINeIManS

I IEMTIUTUI
winnsmamenmaniuazmalulad
UFURNIsATTIATIRTIUTI
msdeasnwsanguiloTnguszasdlany
MTTINGT AUVAINYAIENNTINTN
wazUseIminuinis wanwugmans
UftRmsiusmans  9a77ingihly

ELO6, ELO7, ELOS, ELO9,
ELO10, ELO11, ELO12,
ELO13, ELO14
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AMANSANED NINTTUNITIANTSITBUNTHRU N1TUTTANANTIREUSNAIANS
(ELOs)
A Anw51e77 Paedf ELO1, ELO2, ELO3, ELO4,

nsdeansnwdinguiion1siinseh
BAMNTdnen  a@3sivevill
wmadawaznsldiaiosionsdnine

Frgshadesiu  Taued

ELOS5, ELO6, ELOS, ELO9,
ELO10, ELO12, ELO13,
ELO14

Uang ﬁﬂmsw"iﬁmmif?%amimmé’qnqmﬁa n13 | ELO1, ELO2, ELO3, ELO4,
UNAUDHAIIUNITIINEN ELOS5, ELO7, ELO9, ELO10,
TTUINTT ELO12, ELO13, ELO14
FIngrysanmsuazuinnssy
IWUEDA 2 51837
IV NFNLES

fu 1ASIUNNNTINGT FULUN ELO2, ELO3, ELO4, ELO5,
I den 3 187390 ELO6, ELO7, ELOS, ELO9,
L AIGRRIGE ELO10, ELO11, ELO12,
ELO13, ELO14

Uany annaAne ELO1, ELO2, ELO3, ELO4,

%390 ELO6, ELO7, ELOS8, ELO9,

MsEnaUsUMS O NUlumAIUSEINA
7139
WINUSTEAUUS YIS

ELO10, ELO12, ELO13,
ELO14
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ANANUIN 1

A1919UTEUTIBULASIETNANGATAUNMGT AS. W.A. 2558
AulAseasImangnIny uAe.1 §1Y1Y1TIINET W.A. 2554
Taseaframangnsuiuuse w.a. 2560 uaz
Taseadramangasuiuuse w.e. 2565
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1. M310UTULNBULASIEFMENEATANMNMAN AS. W.A.2558 AUlATIETInANgNITAYN 1AD.1
d1913% 1A W.A. 2554 Laseadrmangasuiuuse w.a. 2560 uazlaseadrmangasuiuuse w.A.2565

. ningasuiulge | wndngasuTuuse
LU
. NW.A. 2560 N.A. 2565
Lo 1AB.1
aeu - fs. | @1971390
t UUINIYN . Y LWUU
9 W.fl. YIINY WUy v y wuu v y
A%tin At
2558 WAL NN 9
- e | L 119
2554 | A5 | o A5 | o
A¥INS A¥1n1S
1 | nwaedwdnwnaly laidaanin 30 30 30 30 30 30
1.1 ngudmnnw 12 12
1.1.1 naxivdedy
-NANNWIBINGY 3 3
NguAwneg
1.1.2 3 uaen
laglianannNNauNIIdIngurTensy
MNenIaNguNIWIANUTEMADY 9
1.2 ngdvuywerans 6 6 6 6
1.3 nguindenumans 6 6 6 6
L4 ngiivinermansuazaiinmans 6 6 6 6
1.5 ngudnwaiuniiy 1 1 1 1
(Weruldduniieia)
2 | nuaIvanIg laldaenin 72 84 95 107 95 107
2.1 TNy 33 33 34 34
2.1.1 ANUFIUNINIMER UL 24 27 27 27 27
ANAAARS
2.1.2 JNUgIURNIEaY * 6 6 7 7
2.2 Jvany 62 62 55 55
2.2.1 39109AU 38 38 a3 a3
2.2.2 39a00n 12 12 12 12
2.3 gninussAuUTyns i 6 6
annafnw/Hnousy vieRnauly
AN9UTENA
2.4 g sEauTuanany - 12 - 12
3 | e aends Taidaeni 6 6 6 6 6 6
mizgfinsIunaaanangns lideendn 120 120 131 143 131 143

* SuuntiedndosiuiuInwnuLas Wdeenin 84 mihein
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ANANUIN 2

A1T1USIUNEULAUNTANEMANEATIAN S1U1391823N81 W.A. 2560
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AULKHUNFANYINANEATUTUUTE 8191381893081 MN9AYINTT W.A. 2565
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2. MIUUSIUTIBULHUNITANHINANGATIAN 8191381828 WA, 2560 AULNUNITANINANEAS
USUU3e a1v1I¥TImMe MeIYINIT WA, 2565

Mathematics for Science

Mathematics for Science

nangasuTuUss w.A. 2560 Mefin naNgAsUTUUTS W.A. 2565 Miehn
WANEATNINIYING WANGATNINIYING
FuT 1 (Fu) FuTA 1 (Fu)
001201  vinwemwlng 3(2-2-5) | 001303  mwlneifiensdeasidsivinig 3(2-2-5)
Thai Language Skills Thai Language for Academic
001211 mMudenquitugiu 3(2-2-5) Communication
Fundamental English 001211 miﬁqLLazmivgmmmé"@ﬂqmﬁamiﬁami 3(2-2-5)
001xxx wnninanhly naudvayvemans vuan  3(2-2-5) English Listening and Speaking for
001xx  AmAnwvhly nduivAinermans 3(2-2-5) Communication
001281  Awwaznsesnindinie (lidumieiin 10-2-1) | 000 vanednAnw iy nsdviayuemans  3(2-2-5)
Sports and Exercises 001xx  vineAvAnwWhld nguiviinenmans @ 3(2-2-5)
258100  UselRuavsiwuin1smiedaiven  History and  1(1-0-2) | 001281  Awiwaznisesniiasnie (lddundlein) 1(0-2-1)
Development of Biology Sports and Exercises
256103 niliosdu 4337 | 256103 eililesiu 3(3-0-6)
Introductory Chemistry Introductory Chemistry
258122 wonuAans 32-3-5) | 256113 UftAnsaiidou 1(0-3-1)
Botany Introductory Chemistry Laboratory
258122 WanwAEns 3(2-3-5)
9 20 wuddeAn Botany
59 19 wawnn
N 1 Wane) N7 1 Wane)
001212 2 WIBINGURAILN 3(2-2-5) | 001xxx whninanwily NAWIPINIY 3(2-2-5)
Developmental English 0013xxx wnadnAnwily nauATLYYEManS 3(2-2-5)
001xx  ynednAnwivhly nadviuyvemans 3(2-2-5) | 0o ynednAnw iy ndaivdnumans 3(2-2-5)
001xx  yneinAnwhly nguividsnumeans 3(2-2-5) | 256121  iARBuw3d 3(3-0-6)
256121  \Afldumn3d 5(4-3-9) Organic Chemistry
Organic Chemistry 256122 UfURnswedduvsd 1(0-3-1)
258132 dnninen 3(2-3-5) Organic Chemistry laboratory
Zoology 258132  d@ndyinen 3(2-3-5)
261103 andilosdu 4(3-3-7) Zoology
Introductory Physics 261103 Fandidecdu 3(3-0-6)
Introductory Physics
31 21 vd7ehia 261113 UjRnisitandidesiu 1(0-2-1)
Laboratory in Introductory Physics
91 20 wiuoenn
T 2 G N7 2 G
001xx  yneinAnwhly ngudvidsaumeans 3(2-2-5) | 00box  yneAnAnwhly N 3(2-2-
001213 AMWBINQWTIVINTT 3(2-2-5) | 0010 vaednEnwhly nguividsnnemans 3(2-2-
English for Academic Purposes
252113 adadansdmsuinendans 3(3-0-6) | 252113  mdad@nsamsuiInendans 3(3-0-6)
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
258212 IVivienvenwea 4(4-0-8) | 258212 I Ineveutaa 4(4-0-8)
Cell Biology Cell Biology
258252  wandnfIngl 3(3-0-6) | 258252  wanilaefiven 3(3-0-
Principles of Ecology Principles of Ecology 1(0-3-
258253 UjUAmsinainen 1(0-3-1) | 258253  UjURMsHAINe?
Laboratory in Ecology Laboratory in Ecology 2(2-0-4)
258361 UftAnsuaznsléiedesiiomedaine 2(1-3-3) | 258221  wdneunsiisu
Practice and Instrumentation in Biology 31 Principles of Taxonomy
XXXXXX Haniad 3(x-x-X)
Free Elective 59 19 wddenn
574 22 wiaeia
TR 2 (Wane) TR 2 (Wanw)
001xx  ynednAnwvhly ngudvineeans « 3(2-2-5) | 001 mnednAnwhly ngsdvninenmans «  3(2-2-5)
General Education General Education
252114 upapdadmiuinemans 3(3-0-6) | 205200  winnsmEInermaniazinalulad 1(0-2-1)
Calculus for Science Innovator in Science and Technology
256254 ATAATIEMANUTIN 43-3-7) | 252114 upapdadmiuine mans 3(3-0-6)
Quantitative Chemical Analysis Calculus for Science
258200 ﬂﬂi%‘lafmsmmé’aﬂqmﬁai’mqﬂixmﬁmwwz'vm 1(0-2-1) | 256254  pTBATIEATIUTUIN 3(3-0-6)
Tinen Quantitative Chemical Analysis
Communicative English for Specific 256257 UURn1sTBnsemaaliunm 1(0-3-1)
Purposes in Biology Quantitative Chemical Analysis
258342 vianwugeans 3(3-0-6) Laboratory
Principles of Genetics 258200 mi?iamimma”anqmﬁa’“s’mqﬂssaaﬁ 1(0-2-1)
258343 UjURNIsugmans 1(0-3-1) NENTIINEN
Laboratory in Genetics Communicative English for specific
266201 9ad7Avehly 4(3-3-7) purpose in Biology
General Microbiology 258222  ANRAIN@NENINTIN LAY U IR 2(2-0-4)
FTuNg
3 19 wwnn Biodiversity and Phylogenetics
258342 wdnwugenans 3(3-0-6)
Principles of Genetics
258343 UjuRnsiugenans 1(0-3-1)
Laboratory in Genetics
266201 gatingwild 3(2-2-5)
General Microbiology
9 20  wiaedn
T 3 (G T 3 @w)
255111  Fqad 3(2-2-5) | 255111  Fedid 3(2-2-5)
Biostatistics Biostatistics
258201 ﬂﬂiﬁaaﬁsmmﬁaﬂqwlﬁamﬁLﬂswsﬁl,%ﬂ 1(0-2-1) | 258201 mi?iamsmmﬁﬁﬂqmﬁamﬁmswzﬁv‘z‘m 1(0-2-1)

AV1NTNTIINGN
Communicative English for Academic

analysis in Biology

FV1N1INTIINN
Communicative English for Academic

Analysis in Biology
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
258221  wineunIIsIU 3(3-0-6) | 258302  a3vInewily 4(4-0-8)
Principles of Taxonomy General Physiology
258222 UjjURnseunsuisu 10-3-1) | 258361  wiadauaznsliiafesiomsdainen 3(2-3-5)
Laboratory in Taxonomy Technique and Instrumentation in
258302 @3viveninly 4(4-0-8) Biology
General Physiology 258370 %iﬁjﬁm‘ﬁadﬁu 3(2-3-5)
258xxx A den 3(2-3-5) Introduction to Biobusiness
Elective Course 411221 Fuedl 4(3-3-7)
411221 Fuedl 4(3-3-7) Biochemistry
Biochemistry
394 19 wiwhina 394 18 wiqefina
T 3 Wanw) W 3 Wanw)
258202 msdeansmmdinguiiienisiiiauenaciunie 10-2-1) | 258202 misdemsnmwndanguiitenisiiiaue 1(0-2-1)
I7inen NAUNSTIINEN
Communicative English for Research Communicative English for Research
Presentation in Biology Presentation in Biology
258344 Fiauns 3(3-0-6) | 258344  FTwuing 3(3-0-6)
Evolution Evolution
258369  AVINIYTAINMTUaTUIRNTIY 1(0-3-1) | 258371  FIIMEIYTUINITUATLIANTIY 3(2-3-5)
Integrated Biology and Inovation Integrative Biology and Innovation
258xxx  3¥uEeN 3(2-3-5) | 258xxx  AYuden 3(2-3-5)
Elective Course Elective Course
258xxx  3¥uEeN 3(2-3-5) | 258xxx Ay uden 3(2-3-5)
Elective Course Elective Course
258xxx  AYiden 3(2-3-5) | o000k A udonias 3(X-X-x)
Elective Course Free Elective
XOOOKX LARERIGS 3(x-x-x)
Free Elective 591 16 wuaefn
90 17 widwhia
TR 4 Fw) @andenGeunuulawuuni W 4 Gu)
wuuii 1
258491  duuun 1(0-2-1) | 258490  1AT9UTIING 2(0-4-2)
Seminar Biology Project
258492  AnerfinusseaulSeynns 6 258491  dunun 1(0-2-1)
Undergraduate Thesis nein Seminar
258xxx  Avmden 3(2-3-5)
3 7 wudawha Elective Course
wuud 2 258 AvEeN 3(2-3.5)
258496  @ndafinw 6 Elective Course
Co-operative Education %38 RUAR | 000X I ndenes

3(x-%-X)
Free Elective

590 12 wuddefin
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
258497  n1sEneusy wise InaulumsUszina
International Academic or Professional
Training
59 6 widwia
W 4 Wane) Wl 4 Wane)
wuuii 1 258492  AnenfiwusszaulSagns 6
258096  @nnafny 6 Undergraduate Thesis %38 ngin
Co-operative Education %38 whefin | 258496  @nnadnw 6
258497  nnsHneusu wie Ansulusauszine Co-operative Education #3© nuehe
International Academic or Professional 258497  msineuTu wie Rnanuludiauseima 6
Training International Academic or Professional ngin
Training
394 6 wqefin
39U 6 waEAn
wuuii 2
258491  duwwn 1(0-2-1)
Seminar
258492  AnerfinusseauuSeynng 6
Undergraduate Thesis nuwhn
59 7 wuaena
nangasfinantimadvinsg nangasfitantimadzins
AU INGFERSTIN N v Ingmansianw
N 1 (G N 1 (@)
001201  vinwenwilve 3(2-2-5) | 00boox  mneAnAnwhlY (hasinnwlne) 3(2-2-5)
Thai Language Skills
001211 mwé’mqwﬁugm 3(2-2-5) | 001 eIl (hfuinnwdaingy)  3(2-2-5)
Fundamental English
0010 vneinAnwily nguivayvemans 3(2-2-5) | 001ox  mnadnAnwhly (hgudvaysemand)  3(2-2-5)
001xx  ynednAnyvhly naudvnineemansuay 3(2-2- 0010 vineAvAnw Wl (nguiyiinenmans 3(2-2-5)
AMAAERNS UazALAAERS)
001281  Awwazmseenmadinie (eruldtumiienn)  1(0-2-1) | 001281  Awwwaznisesniidenie 1(0-2-1)
Sports and Exercises (Wsuliitunihein)
Sports and Exercises
258100  UseiRuazimuin1svmnadaivned 11-02) | 256103 iniliesdu 3(3-0-6)
History and Development of Biology Introductory Chemistry
256103 inilidosdu 43-37) | 256113 iiRmaniidosu 1(0-3-1)
Introductory Chemistry Introductory Chemistry Laboratory
258122 wenuAans 3(2-3-5) | 258122 wanwenans 3(2-3-5)
Botany Botany

79U 20 wuwha

79U 19 wuwhn
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
A 1 Ume) Wi 1 WUme)
001212 A1HIBINGURNAU 3(2-2-5) | 0o nednAnwily (naadviniw) 3(2-2-5)
Developmental English
001xx  ynednAnwivhly nduiviaysermans 3(2-2-5) | 001ox  mnadnAnwhly (hguivaywemans)  3(2-2-5)
0010 yneinAnwvhly nduividsaumans 3(2-2-5) | 001ox  mneadnAnwhly (hguindseuenans)  3(2-2-5)
256121 pdldunsd 5(@-3-9) | 256121  RBuvsY 3(3-0-6)
Organic Chemistry Organic Chemistry
258132 @n3nen 3(2-3-5) | 256122 UfuRnseEduvsd 1(0-3-1)
Zoology Organic Chemistry Laboratory
261103 anddodu 43-37) | 258132 deninen 3(2-3-5)
Introductory Physics Zoology
591 21 wdaghn 261103 Wandilesdu 3(3-0-6)
Introductory Physics
261113 Ujthnsitandidodu 1(0-2-1)
Laboratory in Introductory Physics
394 20 wiefn
N 2 (Fw) N 2 Gw)
0010 vnminAnwhly nauAvdsnumans 3(2-2-5) | 0010 ynednAnwhly (hguivnien) 3(2-2-5)
001213 AMWNSINQWTIIVING 3(2-2- 0010 vanednEnwhly (ngidvdseumans)  3(2-2-5)
English for Academic Purposes
252113 adiafansamsuingmans 3(3-0-6) | 252113  AdinAaasamsuInemans 3(3-0-6)
Mathematics for Science Mathematics for Science
258212 IVienvesed 4(4-0-8) | 258212  FInenvodTaa 4(4-0-8)
Cell Biology Cell Biology
258252 vianilneinen 3(3-0-6) | 258221  vNAUNIHITIU 2(2-0-9)
Principles of Ecology Principles of Taxonomy
258253  UjUANsilnAInen 1(0-3-1) | 258252  wandlnAinen 3(3-0-6)
Laboratory in Ecology Principles of Ecology
258361 UftAn1suaznsliedestionsdaine 2(1-3-3) | 258253 UjURnstiAiven 1(0-3-1)
Practice and Instrumentation in Biology Laboratory in Ecology
XXHXXXX Idenias 3(x-x-x) 94 19 wuwha
Free Elective
394 22 wuaenn
) )
0010 vninAnwily nguAvivenmaniuas 3(2-25) | 00box  vnedmAnwhly (hgudvinenenans  3(2-2-5)
ARNAERNS uazALInFEN3)
252114 upapdadmsUIveImans 3(3-0-6) | 251200  winnsmvinermansuazmalulad 1(0-2-1)
Calculus for Science Innovator in Science and Technology
256254  ATALATIZALTIUSIN 43-3-7) | 252114 upapdadwiuIne mans 3(3-0-6)
Quantitative Chemical Analysis Calculus for Science
nsdeansmwdsnguiileinguszasdiomzma 2562564 ARAATIEMTUTIIM 3(3-0-6)
Frven Quantitative Chemical Analysis
258200 Communicative English for Specific 1(0-2-1)

Purposes in Biology
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
258342 wnfugenans 3(3-0-6) | 256257  UjURmsaies eIt 1(0-3-1)
Principles of Genetics Quantitative Chemical Analysis
258343 UjURnsiugenans 1(0-3-1) Laboratory
Laboratory in Genetics 258200 misAeansmwSangquiite TngUszacd 1(0-2-1)
266201 a¥vAveninly 4(3-3-7) DY ERE povide
General Microbiology Communicative English for Specific
39U 19 wuawne Purpose in Biology
258222 AMIURAINAEAIINITINNULAZ S IR 2(2-0-4)
Faunsg
Biodiversity and Phylogenetics
258342 widnviugeans 3(3-0-6)
Principles of Genetics
258343 UjuRmsugmans 1(0-3-1)
Laboratory in Genetics
266201 qadvingwhly 3(2-2-5)
General Microbiology
39U 21 widein
R ARG
255111 Tredin 3(2-2-5) | 255111 e 3(2-2-5)
Biostatistics Biostatistics
257541 Angeanigan midaysannis 3(2-3-5) | 257562  ANLIENARSTININTIYINING 3(2-3-5)
Integrative Biological Science Integrative Biological Science
258201  msAeansNWISInguilensiATIEiEe 100-2-1) | 258201  msdeansnwsanguiilensiiasiesiide 1(0-2-1)
N1 TINEN 1NN TING
Communicative English for Academic Communicative English for Academic
Analysis in Biology Analysis in Biology
258221  win@unsLIsIU 3(3-0-6) | 258302 aisinewhly 4(4-0-8)
Principles of Taxonomy General Physiology
258222 UjjURnseunsuisu 100-3-1) | 258361 wedasaznsldiasesiionsdine 3(2-3-5)
Laboratory in Taxonomy Technique and Instrumentation in
Biology
258302 e3inenvily 4(a-0-8) | 258370  hgshaidosdu 3(2-3-5)
General Physiology Introduction to Biobusiness
258 A¥uden 3(2-3-5) | 411221 Fued 4(3-3-7)
Elective Course Biochemistry
411221 Fuadl 4(3-3-7) 371 21 wdein

Biochemistry
59U 22 w“U2wAN
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
A 3 (Uanw) TR 3 (Uaw)
257543 windadagiumdinermansdinn 3(2-3-5) | 257563  msUszgndldnislusunsuneuineslu 3(2-3-5)
Current Techniques in Biological Sciences NUMAINEIMEATTINN
257544 |uuvueATiesdsiTinuaznisauny 3(2-3-5) Application of Computer Programming
Metabolism of Organisms and Control in Biological Sciences
258202  msdeasmwidinguiiensihiauenanumg  10-2-1) | 257564 a3TIngweLtadLAYLuNUDATY 3(2-3-5)
TInen Cell Physiology and Metabolism
Communicative English for Research 258202 msAeansmwdinguiienisiniaue 1(0-2-1)
Presentation in Biology NAIUNI9TIINEN
258344  FTMUNG 3(3-0-6) Communicative English for Research
Evolution Presentation in Biology
258369 Ainenysannsuaruinnsy 1(0-3-1) | 258344  Fiwuns 3(3-0-6)
Integrated Biology and Innovation Evolution
258 A¥den 3(2-3-5) | 258371  FNINgIYIANNMTHAZUIANTIY 3(2-3-5)
Elective Course Integrative Biology and Innovation
258xxx A den 3(2-3-5) | 2580 A uden 3(2-3-5)
Elective Course Elective Course
258xxx A den 3(2-3-5) | 2580 A uden 3(2-3-5)
Elective Course Elective Course
594 20 WuUIwhn XXXXXX g ndenes 3(x-x-x)
Free Elective
39U 22 v
WU 4 (G W 4 (G
257502 \waduardvinensedulianadugs 3(2-3-5) | 257565  naliadagtunmaineimansdinin 3(2-3-5)
Advanced Cell and Molecular Biology Current Techniques in Biological
Sciences
258491  duuun 1(0-2-1) | 258490  lassnudTIven 2(0-4-2)
Seminar Biology Project
258492  AnerfinusseauuSeyyng 6 258491  dunun 1(0-2-1)
Undergraduate Thesis nefin Seminar
XXXXXX RLAIGRRIGEH 3xxx) | 258xxx A den 3(2-3-5)
Free Elective Elective Course
39U 13 wiaeda 2580 AvUERN 3(2-3-5)
Elective Course
XXXXXX L AIGRRIGH 3(x-x-x)
Free Elective
394 15 wiein
A 4 WUme) T 4 Wane)
258496  @ndafinu 6 258492  Anenfiwusszauliagns 6
Co-operative Education nuwn Undergraduate Thesis w2
VD! "3
258497  nsineusumseRnulunsUszme 6 258496  @whafiny 6
International Academic or Professional nein Co-operative Education nein

Training
39 6 wiawnn

o
"I
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin
258497  msineusuTeRnuluasUsEImA 6
International Academic or Professional wuwhn
Training
373 6 wlwnn
v umalulagianin v malulagdanin
TR 1 ) TR 1 )
001201  vinweawilve 3(2-2-5) | 001 vnednAnwhly (hguimaiwive) 3(2-2-5)
Thai Language Skills
001211 mwwé’mqmﬁugm 3(2-2-5) | 001xx  ynadmAnuwvaly (hquinnwsaingy)  3(2-2-5)
Fundamental English
00box  ymnaInAnwiIly ndivaysemeans 3(2-2-5) | 0010 vaIednEnwhly (ngudviaywemans)  3(2-2-5)
0010 ynednAnywhly ngudvinemansuay 3(2-2-5) | 001 ynednAnwhly (ngsvinenmans 3(2-2-5)
AMAAERNS uazAdinFNEn3)
001281  Awwazmseenmdinie (Ceruldtumiienn)  1(0-2-1) | 001281  Awlwaznisesniidenie 1(0-2-1)
Sports and Exercises (Wsuliitunihein)
258100  UseiRuayiauin1svnnedaivnen 1(1-0-2) Sports and Exercises
History and Development of Biology 256103 Lﬂﬁlﬁmé’u 3(3-0-6)
256103 wilidosdu 4(3-3-7) Introductory Chemistry
Introductory Chemistry 256113 ﬂﬁﬂ’amimﬁﬁaﬂﬁu 1(0-3-1)
258122 wqwmam% 3(2-3-5) Introductory Chemistry Laboratory
Botany 258122  WgnuwAERS 3(2-3-5)
59U 20 wUwnA Botany
990 19 wlwnn
TR 1 Wane) TR 1 Wane)
001212 Awdanguiau 3(2-2-5) | 00box  mneAnANwAlY (haadTniw) 3(2-2-5)
Developmental English
0010 vninAnwily nguAvayvemans 3(2-25) | 00box ANyl (hguivaysemans)  3(2-2-5)
0010 veinAnwhly nauAvIdsnumans 3(2-2-5) | 001ox  vnadmAnwhly (hguindseuenans)  3(2-2-5)
256121 \adlBun3d 5(4-3- 256121  pfiBuvise 3(3-0-6)
Organic Chemistry Organic Chemistry
258132 dnaInen 3(2-3-5) | 256122 UfuRnseRduvsd 1(0-3-1)
Zoology Organic Chemistry Laboratory
261103 Wanddesdu 4(3-3-7) | 258132 dn¥iven 3(2-3-5)
Introductory Physics Zoology
s2m 21 waefia 261103 Wandilesiu 3(3-0-6)
Introductory Physics
261113 UjdRnisitandidesiu 1(0-2-1)

Laboratory in Introductory Physics
39U 20 WuUIwnA
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nangasuiuuss w.A. 2560 Vvelinh) nangnsuIuUss w.e. 2565 nehin

N 2 () N 2 (Fw)

001xx  ynednAnwvhly nduividseumans 3(2-2-5) | 0o ynednAnwily (ndadwniw) 3(2-2-5)

001213 NMWIBINGUTIAVINT 3(2-2-5) | 001ox  ndnAnwhly (hguindseumans)  3(2-2-5)
English for Academic Purposes

252113 adiaenansdmsuinemans 3(3-0-6) | 252113  Adleeansdmiuinemans 3(3-0-6)
Mathematics for Science Mathematics for Science

258212 IVivienvenwaa 4(4-0-8) | 258212 I Inenveutaa 4(4-0-8)
Cell Biology Cell Biology

258252 vindinAingn 3(3-0-6) | 258221  wAN@UNIWITIU 2(2-0-9)
Principles of Ecology Principles of Taxonomy

258253 UjUAmsinainen 1(0-3-1) | 258252  w@ndlaAinen 3(3-0-6)
Laboratory in Ecology Principles of Ecology
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3(3-0-6
(2-3-5

NN NG NS

AsUATIETEBNUN
51897 waziiusedn
Tnllvigenndoaiunin
FoensvesEilaiula
drudeuazulaune
Uszna U Ingnae
uazAY
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nguineiveuayiunados 258042 LARoanedilinanauas 3(2-3-5)

258351 piifinAuazduindendnu 3(2-3-5) nsUsegnd

258352 dAing1vesdn’ 3(2-3-5) | 258443 UAWugAENT 3(3-0-6)

258353 finguiles 3(2-3-5) | 258444 WugMmAnSTYLeINg 3(3-0-6)

258354 dringunseu 3(2-35) | naudneiveuasduneden

258355 fneiNgUseuIng 3(2-3-5) | 258351 WnAIME1vOLHY 3(2-3-5)
258352 e 1vesdnd 3(2-3-5)
258353 g uilos 3(2-2-5)
258354 finmingnuniou 3(2-2-5)
258355 dlAingsyng 3(2-2-5)
258356 F1INy1veaNY 3(2-3-5)
258451 F7Avendwandenuazniseying  3(2-2-5)
258452 Finenituiigani 3(2-3-5)

258453 mInuANAngivLazdnilnedyis 3(2-2-5)
nauwnaliAN1IE3neuwazwalulagganm

258362 WATANISTIINEN 3(2-3-5)

258363 N19IANNLAZEUAIN 3(1-4-4)
MIANYIPNANS

258365 wAlulagdanmitosdu 3(2-3-5)

258366 nawzdsuiledoiiy 3(2-3-5)

258367 MTIATIETaYaMTTIne, 3(1-4-4)
Waatif

258461 weluladdanitensuan 3(2-3-5)
ayulns

258462 nstnulmAnnisnaneiug 3(2-3-5)
Tuimdecu

258463 Wugdennssuitniesiu 3(2-3-5)

258465 telagtunedvine 3(2-3-5)

NFUYIANNITINAERS
251201 Angrmansiunisigaindngiu 3(3-0-6

( )
258300 MsAeaNsIINgIEns 3(3-0-6)
258372 Fansaumeiugy 3(2-3-5)
258375 FINYIU0IANNTTINALANT 3(3-0-6)
wissunIoungdanugede
258378 weslrlavndiugudmsu 3(2-3-5)
dnTIven
258379 Wsunsumwlnseudodu 3(2-3-5)
dusuTainen
258471 msiFeuivenniesdmiv 3(2-3-5)
UnAInen
258472 fsuitinndmiuiindagdu  3(3-0-6)
258473 Fluniunmsidiinuuuesnsa 3(3-0-6)
369481 NTADUINENAERNT 3(2-2-5)
( )

369483 N13IANTITEUITTIING 3(2-2-5




184

nangnsuSuuze w.A. 2560 nangnsuTuUTe w.A. 2565 ssziuFuUge

nguIYsEAUTMTinAne nguY1szAUUMTnANE

Usyayrnsuuufinamiimadvanis Usyayrmsuuufinamimnedvanis

UsAuiden Litdesndn 12 wiefin YeAuidenlideandn 12 wisefin

1) #1913NeansIanwW 1) #1913NeIAENSTINTN

257541 FNgmansiInmBIYIINT 3(2-3-5) | 257562 Angrmanstinamideysunns 3(2-3-5)

257502 \waduasTrinensedulinanatugs  32-3-5) | 257563 nisussgndldnisiusunsy 3(2-3-5)

257543 wiatladagtumainenmansdinm - 3(2-3-5) ADLNIABSIUUNIINGIANARSTININ

257544 wuvUeATuYeATITInuasIAIUAL 3(2-3-5) | 257564 d3TINEBNYAGUAILUNURATY  3(2-3-5)
257565 wptialauumainenemansdinin 3(2-3-5)

2) avmaluladdanin 2) @ nalulagyanin

275511 waluladzinm 3(2-3-5) | 275511 walulagdinm 3(2-3-5)

275512 ngnmansianimlaanatugs 3(2-3-5) | 275512 walulagdinmszauluiana 3(2-3-5)

275572 \nesilomameluladTaniw 3(2-3-5) | 275572 inFesilovnamaluladanm 3(2-3-5)
275575 auvasnsdowasdonmuani

275575 anulannsouazdarinuanig 3(2-3-5) wialula8Tinn 3(2-3-5)

wialwlagnm 2.3 Ingnfinusszaudineyns wseannafne/
Hnausuviarnaulusisusema 31wy 6 wilaein
258492 AnenfinussyauuSaygns 6 NUBAN
258496 awnafnwn 6 Mwhn
258497 nsinausunseRnauly 6 vaLin
AeUsELNA

Newg: 918391 258492, 258496 way 258497 HiSu
Gonmedvledvmils

3. vuandvudenies Lideundn 31uau 6 widena 3. wuandvndenis Lideendt 31uau 6 wildeia G

aa o a a av g a
fananansadenSousieivile 9 Aldldsedvlunn

Anvilulnaeu Tunminendeuses vise
anugauAnwau

an a = a P | a

fdnannsadenSeuseinle q nlildsieiulu
nneAnwmll Mlaaouluumingiasulses wie
antugaufnwau

NANgATUIIYINTNINININTG 59U 131 nidefin

VANgATUIIYIATNIAININTG 59U 131 wiehin

nangasu3gInsuuuinntm1eIvIng
393 143 wiaein

nangasusaInsuuuinmmeIvnig
394 143 milein
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nangnsuTuUse w.A. 2560 nangasuFuuse w.A. 2565 CAECAAEER
nuandynaniz urulidesndn 95 wilein nuandgnaniz urubitesndn 94 wiieda
1. Fvwnuy Iruaubidesndt 33 wiefin 1. Fvmny druaubitdesndn 34 wdogin
252113 adamansdmivinemans  3(2-2-5) 252113 adamansdmivinemans  3(3-0-6) USuBeumiein
Mathematics for Science Mathematics for Science LA
afnuazauseidlesosileidu eyiusues alauazanuseiilewesilaidy syiusves 3(2-2-5) \Ju
Handunagnisuszgnd wasnsounus Usiuvesilaiduuay | eidunaznsuseynd nasinseuius Usiwvesilanduuas | 3(3-0-6)
naUszynd n3Uszend
Limits and continuity of functions, derivative Limits and continuity of functions, derivative
of functions and applications, differentials, integral of of functions and applications, differentials, integral of
functions and applications. functions and applications.
252114  upapdadwmsuinermans  3(2-2-5) 252114 upapdadwmsuinermans  3(3-0-6)
Calculus for Science Calculus for Science Suideumbein
wadansmUTILE seuuiitaideds aunsdein walansmUTILE seuuiitadeds aunsdein | 9anidu
wUsEsH EuRsa SEUU B ayus wUTERH LEURSa S B ey 3(2-2-5) \Ju
dov Usitusaestunazmsusvend doy Usiusaestunazmssvend 3(3-0-6)
Techniques of integration, polar coordinate Techniques of integration, polar coordinate
systems, parametric equations, lines, planes, surfaces, systems, parametric equations, lines, planes, surfaces,
partial derivatives, double integrals and applications. partial derivatives, double integrals and applications.
255111 F@dd 3(2-2-5) 255111  Fads 3(2-2-5)
Biostatistics Biostatistics ALAL

youwauazUszlorivesadanieinuine mens
AUANLALTIING ADRALTINTIUU
Lﬁaaﬁumawqwﬁmmﬂwz@u nswankasAuinazy
YBIFIMUTAN NMSUANUIBIIADH N1FUTEUUAAZNT
VPAOUANLAFIU NIFNATIZAANULUTUTIN NMTIATIEN
anneuuAzaVdLIUS nsvadeulafddes

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.

vounnazUszlevivesadAnenuine rans
AUAMNLATTIINGT ADALTINTIUU
Lﬁaaé’umaﬂwqwﬁmmﬁwmﬁu QRETEGIEREPRIIAEETN
YDIFIMUTAN NMSUANUIBINIADR N1FUTEIUAAZNT
VAFOUANNAFIU NMTATIZIAURUTUTIU N3RS
anneguAzaaLIUS nMmedeulardees

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.




186

nangnsuTuuse w.A. 2560 nangasuFuuse w.A. 2565 CAECEER
256103 ailiasdu 4(3-3-7) 256103 ailiasdu 3(3-0-6)
Introductory Chemistry Introductory Chemistry - YSuandnuiu
lnssaisesnay M wLarantRvesy lassaivesnay mMINsmLaraniRvessin whefnuasuen
Wusziadl Usunaansduius veswds uia veavaiuay Wuszadl Usunasansduius vewds uia veavaiuay UftRnseenludu
anvarane aunawnll gouvmadans saumansied el | asazane aunawedl anvwamans saumaniiall el | 256113

\niiBun3duaranstaluiana wildwwnden msUszneUves
swvgvanuazlanens iy nlgnavnssu uaziadl
Tuedes

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical
equilibrium, thermodynamics, chemical kinetics, acid-
base, electrochemistry, organic chemistry and
biomolecules, environmental chemistry, compounds of
representative and transition elements, industrial

chemistry and nuclear chemistry.

\niTBuvFduaranstaluiana wildauanden msUszneues
swsvanuazlanens ity nilgnavnssy uwaziadl
Juades

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical
equilibrium, thermodynamics, chemical kinetics, acid-
base, electrochemistry, organic chemistry and
biomolecules, environmental chemistry, compounds of
representative and transition elements, industrial

chemistry and nuclear chemistry.

a wa a

256113 UfUmAnsiadl 1(0-3-1)

Introductory Chemistry Laboratory

A
LUBNAU

- g lvsiuen

UftRnsiRefuUiumsduiug aulRneadin | senainsedvn
An uiia aunawall AuseuvesUisen snsnsiiaufisen | 256103
nsa-tud iwadliiial wazn1snadeunuIAnyves
ansduvsdaamyilendu

Laboratories related to stoichiometry,
colligative properties, gas, chemical equilibrium, rate of
reaction, acid-base, electrochemical chemistry, and
tests for organic functional group.

256121  \pdduwsd 5(4-3-9) 256121  \pdduvId 3(3-0-6)

Organic Chemistry Organic Chemistry - Yfurnasung
Tassadsantily msidende nswdsuuas ﬂ’;miflﬁaaé]’ulﬁmﬁuLﬂﬁ%um%é Inssadwezaon | 91839
Uffsevesansdursdussiaveng 4 loun  daweu waglauslawduvensuau Wussiall U wuay - AL
dafu daleul uwelsundnlalasesueu asUszneudundd msduunmilaitunagmseude - wenUuinisesn

oosunluuglalau woanesed Nueoa dlses ninAsvedan | a1sUsenaudunidusennmng amesloniivesasusenau | 31AUTIENY

uazouNuS dadlen Alaw tellu asuszney  wawelsly
Agn

Structures, classification and nomenclature
of organic substances, stereochemistry, reaction and
mechanism of organic compounds, aliphatic
hydrocarbons and their reactions including alcohol,
ether, aldehyde and ketone, carboxylic acids and
derivatives, nitrogen and sulfur compounds, aromatic

hydrocarbons and derivatives.

Buvisy wilavesufisenadidunsd nsadusaznalnves
Ufjisen allavesiinansufisen anautivasujnsead
vasasUsznaulalasasueu uazauius laun
asuszneudalau samu dalal exlsnAnlalasaiuou
dafawslad 81503 Tluea Ledlu uazansuguiiiivyaiue
fIa loun dadileduazAlay Arsuenddnuazeyius
Introduction of organic chemistry, atomic
structure of carbon and hybridization, chemical
bonding, shape and properties of organic compounds,
classifications and nomenclature of organic
compounds, stereochemistry, kind of organic reaction,

intermediates and mechanism, properties and
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reactions of hydrocarbon and derivative hydrocarbon
such as alkane, alkene, alkyne, aromatic hydrocarbons,
alkyl halides, alcohol, ether, phenol, amine
compounds, and carbonyl family such as aldehyde

and ketone, carboxylic acid and its derivatives.

256122 UjURNsiAdiBunse 1(0-3-1)

Organic Chemistry laboratory

mi‘mﬁ;mﬁam ANADULUEN ATANNAN N1T
suifin nsade n1sndu Tasulvniluuuiiaung awesle
il Msfinwandinianenmuazeiinumyileiduves
a58un3d

Boiling point and melting point

determination, recrystallization, sublimation, extraction,
distillation, thin layer chromatography, stereochemistry,
physical and chemical studies related to functional

groups of organic compounds.

oAl wen
10 256121

4(3-3-7)

Quantitative Chemical Analysis

256254 LASAATIEATIUTU
Tuesieet Fensiemeilagimin
FBnsuonansadl wu nsada Bmdesnlesns@l un
Ynietuedesdemaaifiesz wu sanslilewdnia
Waaninslwlames
Wwudlowss evmoudnueutesuiu  awalnsinlawes
wazlavimesves-unud dain
Tasulansail

Volumetric and gravimetric methods,
separation by solvent extraction and chromatographic
methods, introduction to instrumental chemical
analysis such as ultaviolet-visible spectrophotometry,
potentiometry, atomic absortion spectrophotometry
and high performance liquid chromatography.

3(3-0-6)
Quantitative Chemical Analysis

256254 LARAATIEATIUTUN
adatunaadiiiasgi nmsadauenmevi
azany wanmM AT Tein WUTnaTiasei
wardslwmudlelwns wannsmsaninsans laun
danshletdn-3d0a aunlnsivlawns wavezmou dnweu
gasutuanlnslwlamng udnnsmslasunly sl laun
TasunnsAuuuuiuu1s uialasuly nsdl wazlasualynn
ﬁﬁ?\lmaammammuzqa

Statistics for analytical chemistry, separation
technique by solvent extraction,
principles of quantitative analysis including volumetric
method and potentiometry, principles of spectrometry
including ultraviolet-visible spectrophotometry and
atomic absorption spectrophotometry, principles of
chromatography including thin-layer chromatography,
gas chromatography, and high performance liquid

chromatography.

- USuusaredune
I3 WAL

fin

- WUNUIIBIUDDN

NNUFUANST

a wa aa '3

256257 UFUensiaiiiesieilalsuna 1(0-3-1)
Quantitative Chemical Analysis Laboratory
MINATIERTIUSI UM USTINRTIAT e Taun

MsNmIansA-lua MsnsALUUINAENS\ Tty wagns

Innsalagadeufizeninend lnedslnmuilownsnis

Aangvmeaninsiuns lun sansililowan 3dda Ans

AANGuLAIBIDERBN LagN1TIATIEINIdlATIlnnTIN

Toun wialasuninnsuaslasunnnsfveanalaussaus

N

dusedvlvg wen
91 256254
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Quantitative analysis by volumetric titration
including acid-base, complexation and redox titration
and instrumental chemical analysis by
spectrophotometry such as ultraviolet-visible
spectrophotometry and atomic absorption
spectrophotometry, chromatographic techniques such
as gas chromatography and high performance liquid

chromatography.

261103  WandiUoedu
Introductory Physics
adineansnldlufdnd ngnisindeud wsalily

4(3-3-7)

fhe Muaendsnu Tuuufuwasnsvy nsedeuiivuy
vy audAvesaans namansveslva Usngmsaladu
uaztmeed weslulauiing uil
widnliih 2sasliitudesdu Mandgal

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

261103 Tlandioadu
Introductory Physics
adinmansAliluiEnd nonisiadouiiuazuse

Tohung sruuazndsnu Tusndi wagnnswu n1siadeui

WUUMHLLALUUNGS AutRvesaans naenanivediva

Usngnsaiadu weslilauniing Tnfhuazusivgn

2astwitndosty fiandyelml

3(3-0-6)

Mathematics for physics, law of motion and
gravitational force, work and energy, momentum and
collisions, rotation and rolling motion, properties of
matter, fluid mechanics, wave phenomena,
thermodynamics, electricity and magnetism, basic

electric circuits, modern physics.

- USuusedneduny
9 Uagnmy
fin

- LENUITELDON
NNUIRNT

a ua

261113 Ujthnsilandidosiu 1(0-2-1)
Laboratory in Introductory Physics
ﬂﬁﬂams*ﬁugmﬁaamﬂé’aaﬁ’wfamsﬂaﬁsm

andidosiu ngnisiedeul usdliume nunasndnu T

WUALLAZAITYU msm?{auﬁuwmu andhvoaans

nasansvedlva Usingnisaiedu medlulawdind

wimdnlytih 2astwiidosdu Mandyelysl

Basic laboratory in correspond to the contents
of introduction physics: law of motion, gravitational
force, work and energy, momentum and collisions,
rotation. motion, properties of matter, fluid
mechanics, wave phenomena, thermodynamics,
electricity and magnetism, basic electrical circuits,

modern physics

dWusedvlv wen
911 261103
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258100 UsziRkasWauIn1mmsdinine) 1(1-0-2)

History and Development of Biology - Uns 83w
Usg TR MIAUNY LagiauIn1Imetniven tn 258100

Iineiiiteidsnedinsuazvedan unumuazaud iy

vosT iveedinuuasanuluegvoyud anuduius

SENINTTINNUINGIPNEATAVIANG 9] 2TTOIUITUNTT

WenaT1Inen
History, discovery and development of

biology, famous biologist of Thailand and of the world,

roles and importance of biology to social and human

living, relationship of biology and other sciences,

research ethics for biology.

251200 WiRNSNNEINYIANENT 1(0-2-1)
uazwmalulad - vl
Innovator in Science and Technology
nsafauinnssunesfaNNInemansuay
walulad MIfaBeysans NsAndaeenuuy
AudnvzrsUsEnouns anufidosuiriuunugsia
Innovation in science and technology;
integrative thinking; design thinking;
entrepreneurship; basics knowledge of business plan.

258122 wenuAEns 3(2-3-5) 258122 wenuAEns 3(2-3-5)

Botany Botany ALLAN
ANUAINVANEUALDUNTUITUYRINY Faug1u ANUVAINVAELALUNTUITWNY dugiuinen

Inen meima warassinenlosduresity meima wavassieniedu veil
Plant diversity and plant taxonomy, Diversity and plant taxonomy, morphology,

morphology, anatomy and introduction to plant anatomy and introduction to plant physiology.

physiology.

258132 dm33nen 3(2-3-5) 258132  dmainen 3(2-3-5)

Zoology Zoology ALY
Tassadrsuarmifidaioudieu Ay TnssadrsuarminfiBaUseudieu ey

AANNTANYLAEANUEUTUETT TN suesdn NANRAN LA ANNELNUSNI I TAIUIN5Y0 8RN
Comparative structure and function, animal Comparative structures and functions, animal

diversity and evolutionary relationship among phyla. diversity and evolutionary relationships among phyla.

258200 ms?iamsmmﬁmqmﬁa 1(0-2-1) 258200 ms%‘lamimwéﬁﬂqmﬁa 1(0-2-1)
TrgUsrasAlanIEN1aTIIve TrgUsvasARNENITIIMe - USueetune
Communicative English for Specific Communicative English for Specific T1873%
Purposes in Biology Purposes in Biology - freanumnnian
Anils-yanrwdingulaeiiuniseenides n1sly Anfle-yanrssdangulaeiduniseanides msld | wigau Jsdumn

At duau uazgUusEleaiteTagussasdmadnmsuas | ddwit lassaiisdsslon was unaumuiteaquszasdms | eglunneivunu

AYANTIINY
Listening and speaking English with emphasis

on pronunciation, vocabulary, expressions, and

a )

UININWNTIINED
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sentence structures for academic and professional Listening and speaking English with emphasis

purposes in biology. on pronunciation, vocabulary, sentence structures, and

conversations for academic purposes in Biology.

258201 ms?amimmé’qﬂqw 1(0-2-1) 258201 nnsﬁaawmwwé’mqmﬁa 1(0-2-1)

\ion13 ATl iR MInIediinen MMTAATIZATNIVINTNTIINY - USuredune
Communicative English for Academic Communicative English for Academic 187
Analysis in Biology Analysis in Biology - §18NMUINIY

AeSugsILIN 115874 MATeu uaznanwdngulaniunis | wwigaiu Jedumn
Anfle-nanwdangulasniunsaguaing n1s | aguannu Mase Msieny waen1seiusie s aglunuInIYILNU

4A5189 N15AA21L warnITRARIAINAALIY Ll sULuULagduUsznauveIUnAMIMIRIMS U

TgUsraamannisluaundyine Fiinen
Listening and speaking English with emphasis Reading, writing, and speaking in English with

on summarizing, analyzing, interpreting, and expressing | emphasis on summarizing, analyzing, interpreting, and

opinions for academic purposes applicable to biology discussing in scientific issues including types and

components of academic articles in biology.

258202 ma?iammwwé’mqw 1(0-2-1) 258202 ﬂﬁiﬁ@ﬁﬁmmﬁmqmﬁ@ 1(0-2-1)
WonsthiauenanunsTinen NM9ULAUONAITUNINTIINEN - USuAnesune
Communicative English for Research Communicative English for Research 183
Presentation in Biology Presentation in Biology - deNYINI
Tnthiauenanunsiunii vionanuided N15AUATT NMTIUTINATIZA Uzt laus LANIZAUTIAY 31

Aerdestuanuinendunundnguldedned naeuIdefiRedestuamndinendunnsngu aglumneiyunu

Jseansnmw Searching, critical reading, and presenting
Giving oral presentations on academic academic research relating to biology in English.

research related to biology with effective delivery in

English.

2. Jynanwizdnu Lideend 62 wiein 2. Jynawizau Lidesndt 55 wileda

2.1 Fu0sAu laideundn 50 wiaefin 2.1 Fu0sAu laidleundn 43 wiaefin

251200  WinNTMIIRIAERSLaY 1(0-2-1) el

walulag

Innovator in Science and Technology

nsaieuinnssunesAnNTINemMansuay
wialulad MIAABeysans N1sAndeeNLUY
Audnwrvesusznoums erwdidesuiyifuunugsi

Innovation in science and technology;
integrative thinking; design thinking; entrepre-

neurship; basics knowledge of business plan.
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258212  @ivenvedwad 4(4-0-8) 258212  dAvenvedwad 4(4-0-8)
Cell Biology Cell Biology AR
aswiifdulasedazdnssneuvontad aswiifidulasewazdnussneuvonad
Tasaduazdiulssnevvensad siauasnihfivesead | lassadawazdilsenevvensad vdauaswiniivensad
sosunuadinuluwadlusadlenuazyaslen wada sosunuadinuluwadlusadlenuazyalen wada
nsfnwuead Juedeauazlasluley nswlaaduaziy | nsAnwueed daedsaualasiulon MskUswaduaiy
Fnsventad NMSAEATITNINNTAE NIANBTBLTAS FnsvenTad NSAEATIBNINNLAE N1INNBVBILAS
Chemical foundations of cell, cell Chemical foundations of cell, cell
components and functions of cell organelles both in components and functions of cell organelles both in
prokaryotic and eukaryotic cells, cell study techniques, | prokaryotic and eukaryotic cells, cell study techniques,
cell divisions and cell cycles, cell communication and cell divisions and cell cycles, cell communication and
apoptosis. apoptosis.
258221  MdNaYNTHISIY 3(3-0-6) 258221  MENBYNTHISIY 2(2-0-4)
Principles of Taxonomy Principles of Taxonomy - USuaanuaein
Lﬂmsﬁlumﬁmuﬂwmwyjmaﬁaﬁ%ﬁm Fonmnun Lﬂmﬂm"lumiai’ﬁLLUﬂmeyjma&?ﬁﬁ%im Jommun | - YuAiesuiy
spwheindensiavenavs) nsRide n1ssuun spwheiindensiavanav] nsRie n13suun Eulokig
mnavyauagdiannnis n1sldgudeyan1sdiine, nAvy
TuanalumsdnduunuagiiasenteyaaneIinmunng Criteria for biological classification,
Criteria for biological classification, international code of biological nomenclature.
international code of biological nomenclature,
phylogenetic classification, Molecular biology database
for phylogeny construction.
258222  UfURn1seunIuIsu 1(0-3-1)
Laboratory in Taxonomy Uns1e7a

aanasitliludnduunumnamy Bn1sdn
Fuunfivuazdaioandunuanny nsafeuasnslizy
I uiumanneiriinvesisiazdad nanainaves
nsfuateInemaniuar AR Bnsfuuarinum
fegniiguazdnd uarnisaiegiudeyavesiiegaivuay
o

Create criteria for classification, plant and
animal classification methods, using and construction
of taxonomic keys for plant and animal identification,
international rules of nomenclature and publications,
Plant and animal specimen preservation methods, and

construction database of plant and animal specimens.
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ANUNAINNATIENTINN 2(2-0-4)

wazUseImTauInIg

258222

Biodiversity and Phylogenetics

AUNLIYUAEDIAUTENBUTDIAURAINAAY
mathalusyiuresdusaszaulan nsldussleviedns
a8y uaznseyfnvanuvanvaneyaiinm Useiie
Wannnsvedditin intesdieviondngiudmiuns
FAsruueTTiner maUsuifiey msiasient ileadns
wagfn ATl

The meaning of biodiversity and its
components at the local and global levels, sustainable
utilization and conservation of biodiversity,
phylogenetics, tools or evidence for biosystematics,
comparison, analysis for reconstructing and interpreting

phylogenetic tree.

e lnd Fawen
29NU1AINTILIN
naneynINIsY

258252  vanilaeangn 3(3-0-6)
Principle of Ecology
auduiusSeddiTinfudwndonlusysu

A9%3n sefudsznng sefummoy

sEAusTULnALazsyaulan 7ineinseysny
Interactions between organisms and their

environment at the individual, population, community
and ecosystem levels of organization, conservation

ecology.

258252 wiandineinen 3(3-0-6)
Principle of Ecology
Ufduiusseminedaldindudanadon

forinelusesdusig 9 Wud Sninenssiuaddin

TnAingseaulszrng dneinersyauyusu Gnainen

sguszuvinewaysraulan Tnainendeysng
Interactions between organisms and

environments at different levels of organization;
individual ecology, population ecology, community
ecology, ecosystem ecology, biosphere, conservation

ecology.

USumeduny
Pl

a wa

258253 UfuRnsilnainel 1(0-3-1)

Laboratory in Ecology /s

o

wuglumaiiiu uaglinszitoyanieiivieine wu
vdnavestiadomemenm idiuasrnmitiinasienisey
5onv0sEETIn AaMLILLLYeITEIINg MSfLTINIY
Uszang JULUUMINTENLM Msuruguteiuiangly
ddiTnvdiaderfunazsadnfu pramannvaieuayns
Wasuwaumuiivesinvesdedin msdenesndanuly
syuuiing Jadensmenmuaziinimlussuuiinadiass
WA NeRinssuvesdnd wazysann1snsinyiuag
Bmenzideyaiiiofnulesiaiwvesdinufiviazdn
Tunsnwinimauiu

Basic methods for investigate and analyze
ecological data; influent of the physical and biological
factors for survivorship, population density, population
growth, dispersion, intraspecific competition and
interspecific competition, species diversity and
succession, energy transfer in ecosystem, physical and
biological factors in small artificial ecosystem, animals

258253 UfjuRnsiineinen 1(0-3-1)

Laboratory in Ecology

WBnsiugu gunsaliedesilelumaifiuuas
Aezidayanaiinging ilufesjoRinig uay
Maaua edAnwidvinavestadevmanmenm willas
Fnmiiduadelnaing1vedddi®in msfnwdnaine
Uszw1ns nstnudnudsnuvesdadidin

Basic methods, equipment for ecological
data collection and analysis in laboratory and field
studies, analysis of physical, chemical, and biological
factors influence in plants and animals at individual,

population, and community levels.

USumeduny
1831
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behavior, and integrated the common field methods
with experimental design and data analysis for study
the plant and animal community structures.
258302 aisineily 4(4-0-8) 258302 disinehly 4(4-0-8)
General Physiology General Physiology Ysumasuiy
asTimenituguitiuadTivenseiuimad nne asTmeituguitiuadTivenseiueed ne 3639
s13a9 waznalnnismunuludnifiviiuge 1500 lnssaauasninfivondodefivuwardnd ssuu
Basic physiology with emphasis on cell 23g MU LLaznaiﬂmimuqﬂué’mﬂl@xﬁﬁuga
physiology, homeostasis, and control mechanisms in Basic physiology with emphasis on cell
animals and vascular plants. physiology, homeostasis, structure and function of
plant and animal tissues, organ system and function,
control mechanisms in animals and vascular plants.
258342  wanfugmans 3(3-0-6) 258342 wanfugmans 3(3-0-6)
Principle of Genetics Principles of Genetics Uuesuy
Indnswadnisuvasaduuulule@auazlileda | Yndnswad nisulswaduwuululndauazluleda winnis 37839
NANMTENLVOANUFNTTUATUN UDILUAALATNIAVEE ANENEANUINTIUAUNYVBUNUAUATNIAVYIEVDINL U
YBINQUAA MIteneatugnsIuueniiafea Wug wa NsaneneniugnIsuueniliadua fugransid
AARSITUTU NUGANAN TV BILAYNITIATIZIN U3unas siugaansvesuyuduasnTinseinugUseia
ARNs Mugmanisenns lassadsvetluniasans NugAmaniUszans lassaiwedlunuagasiugnssy ms
RUGNTTUNNTTNABINTAUGNTTN NTINUTBIBULAE A1809ATHUTNTTULALNALNNTTOULTN NMIUAAIDDNUAY
Tasluley msnaneiiug Nseuaunsinuvesdy MseuANNSTMYesdy n1snane maluladfidue
Cell cycle, mitotic and meiotic cell division, Cell cycle, mitotic and meiotic cell division,
Mendelian inheritance and extension of Mendelian Mendelian inheritance and extension of Mendelian
genetics, extra-chromosomal inheritance, quantitative genetics, extra-chromosomal inheritance, quantitative
genetics, human genetics and pedigree analysis, genetics, human genetics and pedigree analysis,
population genetics, genome and genetic materials, population genetics, genome and genetic materials,
DNA replication, gene expression, mutation, gene DNA replication and repair mechanism, gene
regulations. expression and regulations, mutation, DNA technology.
258343 U{URnsugenans 1(0-3-1) 258343 UfURnsiugenans 1(0-3-1)
Laboratory in Genetics Laboratory in Genetics Usumasuiy
UfuRnmsmsuvseadliladauazluleda nns UuRnsmsuvsadliindauasluleda ns 37839

fenendnuEaiugNTIITeIETIn
Amtazilu nMsveageuladaunis Aunauaznisadianuu
figuuulashilay mdieneiiuglsedd msadafiduie
uaznswenvInAB e lngIsvadanlns NG da

Mitotic and meiotic cell division experiment,
genetic inheritance of organism, linkage and gene
mapping, probability, population genetics and chi-
square test, pedigree analysis DNA isolation and gel

electrophoresis.

fenendnuaEaiLgNTTIYeIEETIn mnuthazdu ns
naaeuladauas dunauarmsadaunmiiguuulasiale
MyleseiiugUsedd  msdavihanslelnd nmstnihliie
N1sNANY MSANARLOULAENSUENYLIARLOUBLALIBIAA
Bianlnsln3da

Mitotic and meiotic cell division experiment,
genetic inheritance of organism, linkage and gene
mapping, probability, population genetics and chi-
square test, pedigree analysis, karyotyping, induction of

muation, DNA isolation and gel electrophoresis.
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258344 FTuINg 3(3-0-6) 258344 FIUINT 3(3-0-6)
Evolution Evolution ALAL
WNAAMISITAILINTT MANIUYBINTTAN WAAMISIIAIUINTG MaNgIUYRINTSIAR
Faums wlwimlveansiu Wawnsuwaia nalnnis | 3awinis slwimivemsiu Aawnisuunia nalnns
AndadiPadlvsivazanuainuans fuliifauinisuay | inddTinedalmiaeanavannvans dulsiiamnnis
a1 TwnsganmaLaziugmansuszyng waraa1 Twnisganiauag Wugeaniuserns
Evolutionary concepts, evident of evolutions, Evolutionary concepts, evident of evolutions,
Darwinian concepts, macroevolutions, speciation and Darwinian concepts, macroevolutions, speciation and
variation, evolutionary trees and time line, variation, evolutionary trees and timeline,
microevolution and population genetics. microevolution and population genetics.
258361  UftAmsuaznilfiaiesiie  21-3-3) 268361  wiadauagnisldiededile  3(1-3-3)
N9TINGN NN - inmbein
Practice and Instrumentation in Biology Techniques and Instrumentation in Biology - Wasudesein
Ufamsdmsunmsldindesiofugiumedaine wadauasiiRnsdmiunisiiietesdionugn | - Ufusesue
Tunsdemas Ta nswdssansiadl vdnnisuagdsnisldndes | medaiven Tumstens o maweuased wénnswaz | sedn
qanssmididanseu msiinvinuzdmivldiaiesdiemain | 3Bnnsléndosganssend msldiedesiiaiinsesisng 9 uas
Wisllowns wu danshiloan-3adeanivslilawns vdnmavhaveaaiosloluros fiRn1smeTvinen uwn
Tasulans1il waz wannsvinuvesiiesis 4 Tu UURnarasusITunTIve
FoufiRnsmaEainen wu eFestumissweusmil Techniques and practice on fundamental
@‘u&jﬂmﬂ ﬁﬂaam?jua w3ostlannusule udu e instrumentation in biology for measurement, chemical
UaendelureslfiRnig a3esssun1siddninaaes preparation, principles of microscopes, and general
Laboratory of fundamental instrumental in instrument in biology laboratory, guideline and
biology for measurement, stock solution and working research ethics
solution preparation, principles of electron
microscopes, UV and visible spectrophotometry,
chromatographic techniques and general instrument in
biology laboratory such as centrifugation, laminar air
flow, autoclave, lab safety and animal ethics.
258370 dgsiaiosu 3(2-3-5)
Introduction to Biobusiness el

AMTIRAATYERITINM MaELFugIAY
Fanm msUszgndlimuinediineuasmaniiifeades
Lﬁ@ﬁ%’]\?ﬁjﬁ%%?ﬂﬂw ATINLKNY NITODNRUY LaZN1TIANTT
NTZUIUNIINAN NITHAIL NGNS B WUUQmmWﬁLﬁm&ﬁaﬂ
UNSHER UNUN1IAATA N15IRTvIegilognan nsasa
TPaN9gINTINIM UaENIANIRNUATLEIAATIN M

Overview in bioeconomy, biobusiness start-
up, application of biological knowledge and related
fields to establish biobusiness, planning, designing and
production management, product development and
quality controls related to the production process,
marketing plan and distribution system to consumers,
biobusiness model establishment and biological

excursions.
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258369  AVingnysanmsuazuinnssy 1(0-3-1) 258371 Aingnysunmsuazuinnssy 3(2-3-5)
Integrated Biology and Inovation Integrative Biology and Innovation - Usudeseimn
msysannsuasienlosesdmnuimediine nsysannsuasidenlosesdmmuimediiner | awndaingu
fumansavidu 4 Afeades dilugnmsuiiiats msade | fumansaidu o Aferdes dilugnmsufifass maadise | - umiein
winnssu Msiauregenesfayy WAnuszlenise winnssy myiwundesenasfam; iAauselevse
REGOIRARGH REGOTRARGH
Integration of biology and related knowledge Integration of biology and related knowledge
lead to practical innovation and developing knowledge | leading to practical innovation and developing
for social and communities. knowledge for social and communities.
258490  1A99UTIINEN 2(0-4-2)
Biology Project el
nsAneisedesiulneldnszuiunisuasinue
MIIMBIER ST ueuEdlavesiidn aneldnis
@Lm“ummmﬁﬁﬂ?ﬂm
Preliminary research using scientific process
and skill in biology according to student interest under
supervision of advisor.
258491 &N 1(0-2-1) 258491  @uuun 1(0-2-1)
Seminar Seminar USurasuney
miLm%'auﬁ'aLLazmamumﬁmmiLﬁamiﬁﬁLaua ASAUAIN 3Lﬂ§'l§‘ﬁ ":J’\]'ﬁﬂj ﬂ'ﬁLG\%EJlIﬁIﬂ e N3 7%
Anlauonaduiaz I salNaNuNITAUAI LAz NIV UAUOHAIIUNIIINI TN UTIING
Inen Literature reviews, analysis, discussion, media
Preparation of academic media for preparation, and presentation of academic research in
presentation, practice on scientific presentation, biology.
reference searching skill and discussion of scientific
papers especially in biological science research.
266201 qaTVInely 4(3-3-7) 266201 qadVInely 3(2-2-5)
General Microbiology General Microbiology ANTIUIUNUIBAN

Tassaauazminfiveswadqaunid emns ms
LA NITAURLS WLnUeATY T8n15AuANAuNsE N3
Januanny uaziugmans anuddyuesaunidlusy
91T PRAMINTIY AAWINERL NSUNNELAT A5G

Structures and functions of microbial cells,
nutrition, gsrowth and reproduction, metabolism,
control, classification of microorganisms and genetics
their significance on food, industry, environment,

medicine and public health.

Tassaiauazvinfiveswadeaunid emns ns
LISATNITAURLS WnUedTy T8n15AuANYauN3e N3
Januanvy uaziugmans anudduesgaunidlusy
219117 QAAIVNTIN Fawndeu NIWNVELaYAIETGY

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.
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411221 Fuadl 4(3-3-7) 411221 Fuadl 4(3-3-7)

Biochemistry Biochemistry

Anwauaudivaglaswaiwesanstiluanaciig Anwanaudivazlaswaiawesanstiluanaciig GNIRY
9 sulsn aslulawnsn e nsmewdlu 1Ushu ninih q sulsn aslulamsn Afim nsneziilu TUsAu nsnils
padA nalnnsssuiseuazaaumaniveteulel sesluy | Adda nalnnisssufiseuavaaumansveeulel sosluu
way TAYUINNT TINGIUAIERS NTLEAIDDNLAZNTS way TABuINNT TaIndsnuAIEns NSLEnoanazns
AIUANGNWAULNIINUTNTIU NTAIVANNTEUIUNMTUUUNIVE | ATUANANBAEMINIUENTTY NIATUANNTEUIUNNTUILNUD
dgunelusienie IIneluna Transaune awalnsaleld | 83unglusianie Iinenluna Sansauna awalvsalal
warMFIATIEABIUSIN Msveaeumsiulawmsa ns waTMFIATIEATIVTII MsnedeumsTulawnse ns
NageUdRin NMsvagaunsnesdlulaylusiu saumansves | adeudfin MivadeunsneziiluazlUsiu saurmanives
wulwyl nMvegeunsafianddn wazwaiianiadinen wulwsl nMavegeunsafianadn wavwalianiedine)
Luana luana

Study structures and properties of major Study structures and properties of major
biomolecules such as carbohydrate, lipid, amino acid, biomolecules such as carbohydrate, lipid, amino acid,
protein, nucleic acid, catalytic reactions and enzyme protein, nucleic acid, catalytic reactions and enzyme
kinetics, hormone and nutrition, bioenergetics, gene kinetics, hormone and nutrition, bioenergetics, gene
expression and regulation, metabolic control of human | expression and regulation, metabolic control of human
bodies, biomolecules, bioinformatics, bodies, biomolecules, bioinformatics,
spectrophotometer and qualitative measurement, spectrophotometer and qualitative measurement,
carbohydrate test, lipid test, amonoacid and protein carbohydrate test, lipid test, amino acid and protein
tests, enzyme kinetics, nucleic acid test and molecular | tests, enzyme kinetics, nucleic acid test and molecular
biology techniques. biology techniques.
2.2.2 3y den liifeandrdnuau 12 wiaehin 2.2.2 3y uden liifeandrdnuau 12 waehin
NANNONWAENS NANNONWAENS
258321  @RTINY1VOINY 3(2-3-5) 258321 @39 INeNvoIi 3(2-3-5) ALLAL

Plant Physiology

Tnssadauarwiiivedlassadiasingg ufy
aruduitusvaniuazfio simensive msduemesiuas
M3ades memglaldaas MsiasgyuasiauYe iy

Plant structures and functions; water relation,
plant nutrition, photosynthesis, translocation,

Photorespiration, plant growth and development.

Plant Physiology

Tnssadauarniiivedlassadraingg Tufi
arwduitusvaniuaziio sigemnsie msduemeiuas
mMeandes msmglalanas mMsiasguasimuvesiv

Water relation, plant nutrition,
photosynthesis, translocation, Photorespiration, plant

growth and development.
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258322 dugIuInevesiy 3(2-3-5) 258322  dugIUINGWRIIY 3(2-3-5)
Plant Morphology Plant Morphology UsuAasuy
ftumussfiaiviodides nisdadiuun dugninemesivdusuasieiiviodudes ms | 1ein
audiiusserinangy 193nsTiauasditannms Werdu | dndwunenudiiudseinengu Ygdnstinuesitannnis
dnwaiiidy fufley Funsumsiadyuazimuvesdind WRenfudnuaeidy fufiey funsumsadyuasinues
Taflgvinuihitduiug wasduiivimihfiaaeadduriug druitlilivin wihfiduiiug wasdiivinihiiaiaead
ANUEAYMNALATETAIVRINYFIBE duiug AnudfaAsYgRavesiuiiogng
Non-vascular and vascular plants, an Morphology of non-vascular and vascular
interaction for evolution, life cycles, habits, habitats, plants, an interaction for evolution, life cycles, habits,
growth and development of vegetative and habitats, growth and development of vegetative and
reproductive parts, and their economic importance. reproductive parts, and their economic importance.
258323 NEAINIAAIENTUOIIY 3(2-3-5) 258323 AEANIAFAIANTUOIIY 3(2-3-5)
Plant Anatomy Plant Anatomy AILAL
wad szuuiifoude Taswadeneluvesit wad szuuiieude Taswadeneluvesity
eﬁ?ﬁuu’lﬂﬁLLa%ﬂ’]iLU?ﬁIEJuLLUaWENLﬁaL?jaiu%ﬁ%hﬂﬂ o1 | Fmumsuarnisivsuwlamesioude Tuszazsingg voq
AstseAule nsseAule
Cells, tissues, internal structure of plant, Cells, tissues, internal structure of plant,
evolution and ontogeny of vascular plants. evolution and ontogeny of vascular plants.
258324 BUNTNITIUVLINY 3(2-3-5) 258324 BUNTUITIUYDINY 3(2-3-5)
Plant Taxonomy Plant Taxonomy Usumasuiy
MANNTUAL TLUUNTIATIMUANLIAMY 11T MANNINBUNTHITIY SLUUMTIAMIIANY M5 | 5187
Avunde n1smsvasuendnuniiy dAnvaslszsneduas | Amuade warnsseydie msusseednuagma
fufleguasiuglinonluusemelng wazenudusiugms nonuans uagaudusmAiannnisvesiinen
Fiwunisvosity dnwaizUszdned duiiey uaznsliusslevd mafuinm
Principles of plant classification, Freghe warmsdanmsiegimssalliiuiaiionums
nomenclature and identification, characteristics of auﬂiu’iﬁm‘ﬁﬂu
family and habitats of flowering plants in Thailand, Principles of plant classification,
phylogeny of plants. nomenclature and identification, plant description and
phylogeny of flowering plants, characteristics of
families, habitats and utilization of flowering plants in
Thailand, plant collection, preservation and herbarium
management.
258325  Lsadinen 3(2-3-5)
Palynology
duguine1 mainazeeusyuazaUss anvue
vosavopusyvizeaUssluiungusne nsneaNas n15%en Y83

Y83areRLIYLAYMITUAUS N1sTRTLUNINALYRINY
Inglidnurvosazonasey

Reproduction and morphology of pollen grains
and spores, pollination and fertilization, pollen

characteristics for plant classification.
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258326 gosluuiiy 3(2-3-5) 258326  gosluuiy 3(2-3-5)

Plant Hormones Plant Hormones

gosluuiiAnndosiuiiy gosTuuiiAnadestufia

anvauzmaaiivosgesluusendu Juiusisadu Snwaznueiivosgesluusendy Jutueisadu AR
lolalafiu wnsdu uazdudlives nmsusvynd lalalafiu wnddu uazdudlives nsusygnd Tdna
Tdnsmisinuns ATNYNT

Chemical characteristics and properties of Chemical characteristics and properties of
plant hormones; auxins, gibberellins, cytokinins, plant hormones; auxins, gibberellins, cytokinins,
ethylene and plant growth inhibitors, applications of ethylene and plant growth inhibitors, applications of
plant hormones for agricultural purposes. plant hormones for agricultural purposes.
258327  mssgiulavesiiy 3(2-3-5) 258327  msiaseyiiulavesiiy 3(2-3-5)

Plant Growth Plant Growth

AsEUIUNTAe 9 lumsiasadivlevesiio Jade nszUIUN1IANg o Tunisisgivlnvesiia dade
1  MAgTestumsyduln msmugumssydule | i q Redesiunmsiiyduls msmugumsiiyduls AdLA
vEnavesdannden waznsnevaussvesiivlugUuuui | Bvdnavesdannden waznsnevaussvesiivlugUuuusng
q il

Growth process in plants, factors affecting Growth process in plants, factors affecting
growth, stimulating substances, plant growth regulators | growth, stimulating substances, plant growth regulators
and effects of environment on plant growth. and effects of environment on plant growth.

258328 nsugniivliau 3(2-3-5)
Soilless Culture
AnuvIneuazAudAyvesnsUgniilagldly
fiu seuumsugniialaslaldfiu dadeitnasenns seAv v

\iyidvlavesity Yangunsaifidniudmiudgnlaghiliau
d1388a19517 9NN msﬂqmms@ua%’ﬂm LLu’JV]Nﬂ’ﬁUQﬂ
fiulagliildhugegsne

Definition and importance of soilless culture,
systems of soilless culture, factors for plant growth,
equipment for soilless culture, nutrient solution,
planting and maintenance, commercial approaches for
soilless culture.
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258421  WeNUANEASLATHFAT 3(2-3-5) 258421 WQNYAARSLATYSAY 3(2-2-5)

Economic Botany Economic Botany

nsAnefvuasAMuENRUSIERIlaTIES Y msfnwirLazANuduTusIznIalassassily Usuandalus
warmahlUld sudsanudlaludlasedausendd | wasnsdldld sudsanudilaludulasedausendi | UfoRnis
oy nsiede dutida Mad wesnsUSuUTIusues | ety nsiede Autudin s uasnnsUSuUsTLSYeY
fiavgialuvnriuasluowen dmiuldiduoms favgialuvuzduadluonen dmivldiduomns
\3esdu Ame endnwilse uarliaunanve \3esd Awme endnwlsa uarliaunenves

Plants and the relationship between plant Plants and the relationship between plant
structure and human’s use including an understanding | structure and human’s use including an understanding
of plant form and function, nomenclature, origin, of plant form and function, nomenclature, origin,
trading and breeding for improvement of economically | trading and breeding for improvement of economically
important plants now and future for food, beverages, important plants now and future for food, beverages,
textile, medicines and ornamental gardening. textile, medicines and ornamental gardening.
258422 Ainenvesiivaulng 3(2-3-5) 258422 FVivevesiivayulng 3(2-3-5)

Biology of Medicinal plant Biology of Medicinal plant

MeInmamansuazanssalinyura iy MeInamansuazanIsalin oY
ayulng dugniveuasngnveynsuisiuvesiivayulng ayulng dugniveuasngnveynsuisiuvesiivayulng ALY
Wwing esuszneumaaiilufivayulns Wunansuseneu | fiwing ssduszneumaniluiivayulng loudasuseneu
Ugugil a1susenaunfenil uwaznseuiunstiduase Ugugll ansusenaunienll uagnszuIunstIduaTIEn
asUszneuniogll msifiuisiasnsuneiudiivayulns | a1sussneunfiegdl msiiuifeiuaznsueneiusiivayylng
Qﬁﬂzyzyﬂﬁuﬁ'ﬂuuawﬁmﬁmﬁwaaﬁ*ﬁﬁagulm QﬁﬂzyzywﬁuﬁmLLazwaﬂﬁmSﬁﬁuaaﬁ*ﬂayulWi

Anatomy and powdered drugs of plants, Anatomy and powdered drugs of plants,
morphology and taxonomy of medicinal plants, morphology and taxonomy of medicinal plants,
chemical constituents: primary metabolite, secondary chemical constituents: primary metabolite, secondary
metabolite; biosynthesis of secondary metabolite, metabolite; biosynthesis of secondary metabolite,
harvesting and propagation of medicinal plant, folk harvesting and propagation of medicinal plant, folk
wisdom and products of medicinal plant. wisdom and products of medicinal plant.
258423  Iavennangld 3(2-3-5) 258423 FAnendeld 3(2-3-5)

Orchid Biology Orchid Biology

Frnenvasndaglsl nsimeides s Frvenvesndaelsl nsineides msduunana

Suunanauazviiandelifidiny msvereiusndeliidie | wazelandelifiddy msveneiugndaeliimeitniseieg AALAY

FBmseina msvgnndeliideanisiiiennsdesn

Orchid biology and cultivation taxonomic
basis for identifying of important genera and species,
different techniques for orchid propagation,
commercial production and marketing.

nsUgnnéelilidsnisiniiionisdsenn

Orchid biology and cultivation taxonomic
basis for identifying of important genera and species,
different techniques for orchid propagation,

commercial production and marketing.
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258424 it 3(2-3-5) 258424 it 3(2-3-5)
Aquatic Plants Aquatic Plants
Aannmsvasiisih duginer medniamans Wannmsvesiisih ugine medniamans
auNINITIU ANUFUTUSYOSTiY ihfuszuuindluani auNINITIU ANUFURUSVDITIY ihivszuuindluumasni ALLFY
mseyinuuesmslivsrlosinniviluduasugia nseusnswarmsliusslosianiiniludaesgia
Evolution, morphology, anatomy, taxonomy of Evolution, morphology, anatomy, taxonomy
aquatic plants, environmental implication, of aquatic plants, environmental implication,
conservation and economic use. conservation and economic use.
258425 luslelad 3(2-3-5) 258425 wonueansuulfiza1ms 3(2-3-5)
Bryology Botany on the Dining Table
ANYENIFUFIWINET NMeINA uay yim’]mimmiﬁ?‘iLﬁ‘mﬁ’uﬁ%mmi Tusitumg 9
aunsuisuvesiialifivieddes Wy vea Alediisn uax WU ANUTINTA1E N15IATILEN FTRUINTT N19NTEANY YNLANSIEIN
gosuisn msmsWinluumasiioguuusine wasns g Msiwzdgnuazveneiug Nudwwilduvesnsinms | luslelad wasily
v Madirauasifiuieng wdesdlouasmatdialuns | fivewnsluewan Wustasnedanlnd
Seyvile nsiiudnw unumseszuuinAaynslyd Integration of knowledge on food crop 258425
Useloviidouywd diversity such as diversity, identification, evolution, nwanuAmansuuliz
Morphology, anatomy and taxonomy of distribution, agriculture and reproduction, and future DINT
bryophytes such as mosses, liverworts and hornworts, trend of food crop management.
ecology, habitats and distribution, fields survey and
specimens collection, identification tools and
techniques, ecological implication and utilization.
ngudn3nen ngudn3nen
258331 @33 INgvosdnd 3(2-3-5) 258331 @33 INgvosdnd 3(2-3-5)
Animal Physiology Animal Physiology
nalaneEsTINevessE UL IS 9 Uosdn] nalANNEIFTINevBITE UV TS 9 Vosdn] ALLAY

ASEUIUNISEREEMS MswanUdoufing mim{uﬁw
don mstiudne stuudsvem msvheuvesndnuie
sruusiewlSvionayszuuduiiug

Physiological processes of animal organs,
digestion, gas exchange, circulation, excretion, nervous
system, muscular function, endocrine and reproductive

system.

ASEUIUNSEREENT NMswaniUdeuiing mim{uﬁw
Fon mstudne stuudsvem msvheuvesnauile
szuusieul$viouayszuuduiug

Physiological processes of animal organs,
digestion, gas exchange, circulation, excretion, nervous
system, muscular function, endocrine and reproductive

system.




201

nangnsuTuuse w.A. 2560 nangasuFuuse w.A. 2565 CAECEER

258332  TAnevessoulivie 3(2-3-5) 258332 T Anevesneulivie 3(2-3-5)

Endocrinology Endocrinology

wé'ﬂm'i'*ﬁugwlﬁmﬁumiaaﬂqwémadaaﬂmu Mﬁ"ﬂm'ﬁ*ﬁugmLﬁaaﬁUﬂﬂsaaﬂqwémaaaaﬂmu
Uszianvosgedluy wasduaszy Tamees oo Uszianvosgeiluy undsdunszy Tamnes ileidonie AR
o3uzmung ﬂalﬂﬂﬂ’iaaﬂi]‘l/lél.l,azmiﬂ?‘u@u n183NA o3uzlmung ﬂﬁlﬂﬂﬁiﬂaﬂq‘wéLLazﬂﬁﬂUUﬂm n8INA
wazaiTIvewesaulSvenanlusene saudsunasasng wazaiTIvewesoulSvenanlusene saudsunasasng
gosluulnnan gosluulanan

Fundamental concepts of hormone actions, Fundamental concepts of hormone actions,
classes of hormone, sources, receptor, target tissue or classes of hormone, sources, receptor, target tissue or
organs, mechanisms of hormone actions and organs, mechanisms of hormone actions and
regulations, anatomy of major endocrine glands regulations, anatomy of major endocrine glands
including miscellaneous endocrine tissues. including miscellaneous endocrine tissues.
258333 WeRnsIUVRER] 3(2-3-5) 258333 WeRnIIUVRER] 3(2-3-5)

Animal Behavior Animal Behavior

nNalNNISHARING ANTIUKAZNITUTUNGANTIUTDS NalNNISHARINGANTTURAZNITUTUNGANTIUVDS
fnd nsviheuvesszuuUszam gosluu Wawinsded fnd nsviheuvesszuuUszam gosluu Wawinsded ALLAN
Wugnssu Gurinet uagdimunisvemgingsy Uduius | Wugnssy dneiven wagdiaunnisvemgingsy Ujduius
MangAnsINvesdnlulsynsifediuuagseninangy manginssuvesdnilulsennafetiuasseninnay
Usgunsg Usguns

Behavioral mechanism and adaptation of Behavioral mechanism and adaptation of
animals, neurophysiological, hormonal, animals, neurophysiological, hormonal,
developmental, genetic, ecological and evolutionary developmental, genetic, ecological and evolutionary
aspects of behavior, behavior interactions within and aspects of behavior, behavior interactions within and
between populations. between populations.
258334 aunINISIUENT 3(2-3-5) 258334 aunsNIsIudn] 3(2-3-5)

Animal Taxonomy Animal Taxonomy

wineynsuisiu dnvaevhluuazdnuasianis wdneynaistu dnvausihluuazdnuusians
vosdnslulnidusing q msuunmnenydnd msseydednd | vesdnilulndusng q mssuunmnamdnd msszydednd AALAY

vénannafeatumIRetedn’

Principles of taxonomy, general and unique
characteristic of animal phyla, animal classification,
animal identification and nomenclature using the

International Code of Zoological Nomenclature.

wnannaiiatunishetedng

Principles of taxonomy, general and unique
characteristic of animal phyla, animal classification,
animal identification and nomenclature using the
International Code of Zoological Nomenclature.
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258335  UsaAninehly 3(2-3-5) 258335  UsAninehly 3(2-3-5)
General Parasitology General Parasitology
winilugususanine slavessdniinuly nénfiugiuiuusaning siavossaniinuly
AuLazdnd T wasTimuIn1suosUsdn ANNduRUS AuLazdn? T masTImuIN1sTesUsEn ANNAUNUS ALLAY
seninsanriuggnende uagisnislunismuau wedaly | sewiwusdaduggnede uagdinislunisaiua weilaly
nsiiudegne NM53ady NsnsIeaeU wagnsAushw nsiiudegne N153%9dy N1SMTIIEU waznsAUSK
firot1auasUsdn frotauesUsdn
Basic principles of parasitology, species of Basic principles of parasitology, species of
parasites in human and animal, biology and evolution parasites in human and animal, biology and evolution
of parasite, host-parasite relationship, methods of of parasite, host-parasite relationship, methods of
control, techniques for collecting, identifying, control, techniques for collecting, identifying,
examining and preserving parasites. examining and preserving parasites.
258336  Qiemanidnd 3(2-3-5) 258336  Qimanidnd 3(2-3-5)
Zoogeography Zoogeography
nanNIINgiimansdnd sUkUUNIINTENY nannIINagiimansdnd sukuUNINTENY AALFIY
Jupsisevasiugnssukarlneinetunsinalydiv dupsisevasiugnssukarlneinetunsinaladin
nqufaunavesatid Tmwnsvesdnudninaeglicnans | voufaunavealldd Taunisvesdinudniuaz)imans
dnivadlan dwivaslan
Principles of zoogeography, distribution Principles of zoogeography, distribution
pattern, roles of history, interaction of genetic and pattern, roles of history, interaction of genetic and
ecology in speciation, species equilibrium theory, ecology in speciation, species equilibrium theory,
evolutionary zoogeography of communities and evolutionary zoogeography of communities and
zoogeographical regions of the world. zoogeographical regions of the world.
258337  dwilinszgndunds 3(2-3-5) 258337 dwiiinszgndunds 3(2-3-5)
Vertebrate Zoology Vertebrate Zoology ALAL
dugnuine Mmedniamans ssuueieizvesdnd dugnuiven Medniamans syuueleizvesdnd
Tnszgndunds aynsudsnu Iwuims finszgndunds aunsuist Twwns
Morphology, anatomy, organ system of Morphology, anatomy, organ system of
chordates and vertebrates, taxonomy and evolution. chordates and vertebrates, taxonomy and evolution.
258338 dniliifinszgndunds 3(2-3-5) 258338 dniliifinszgndunds 3(2-3-5)
Invertebrate Zoology Invertebrate Zoology
daugninen a39Iven dudiner  eunsIIs daugninen a@35Imen duAiven sunsudstu
wagAudLIUsI I Tanisvedndlifinsegndunds wagAudTusIN I Tannisvesdndlifinssgndunds UFueedune
Hausdnwadiie audandmfitlunugdadus Morphology, physiology, ecology, taxonomy 183

Morphology, physiology, ecology, taxonomy
and phylogenetic relationship of invertebrates from

protozoa to lower chordates.

and of phylogenetic relationship invertebrates.
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258339 uﬁ"ﬂﬁugm%ﬁwmmwmswmw 3(3-0-6)

VoYL

Basic Principles of Human Aging Biology

nquiugluiiiverrusnnm nalndesiu
AMFUNTYINNVBUTAE N1IZLAZEABENTAT 8IN15VD
Sasesriouts Ussiduddydmiunsssanouasituy
GRELY

Basic theories in aging biology, introductory
mechanisms of cellular senescence, oxidative stress,
premature aging syndromes, key concepts of anti-aging
and regenerative science.

e lnd

Un¥iInen 3(2-3-5)

Ornithology

FPIen gl Lag TWUINTUBIUN KAZNITINTILUN
unludszinalng mnudidgaesnisanwunlunAgull

258431

Biology, ecology and evolution of birds,
classification of bird in Thailand and importance of bird

watching.

258431 figyinen 3(2-3-5)

Histology

lassassyiuganieinavesead e ety
uagsruveiszludnilinsegndundl mmamwuﬁimma
ImﬂaswﬂwummaaLuaLaaLLaummu Lum&m‘um ede
Weriu iledendunile Wedeusvam edelueiorziu
ANNAN sEuUvieVus Y seuuviuisulalinuag
Yundes szuumaiuens svuumela svuutugne
szuvsienl$vie warsvuuduiug UitRmsiRntulassais
waznthilvoawed Weideuarveenzvesszuunelusnme
vosdn Inszgnduma

Microanatomy-levelled structure of cells,
tissues, organs and organs systems of vertebrates,
relationships between structure and function of tissues

and organs, epithelial tissue, connective tissue,

muscular tissue, nervous tissue, tissues of sense organs,

integumentary, circulatory, digestive, respiratory,
urinary, endocrine and reproductive systems,
laboratory on structure and function of cells, tissue
and organs inside vertebrate body.

gALENTIBIN
Indinen wagly

[ CY a ]
Wuswasredvnlud
258431 HgyvInen

258432 dwinen 3(2-3-5)
Malacology
aynsuisnu uvdsilagende ns
duitug naiedyidiule medme a35ine) ManeiEes
ANUAIRYNIINITNNG Lazyasegiavasdnidmanies
Taxonomy, habitat, reproduction, growth and
development, anatomy, physiology, shell culture,

medical and economic importance of mollusks.

258432 ing1vesan 3(2-3-5)

Fish Biology

mMeinamansily dygiuinet uasaisine
Ye3Uan FaUsziR Tnine weingsy AnumaInalsuas
MInTUNTIYNIIIsIUTesUa1 NMsinufURly
WesUfURn1suaznsfnyInIAawIN

General anatomy, morphology, physiology,
life history, ecology, behavior, diversity and taxonomic

classification, laboratory practice and field study.

gNLANTIHIY
258432 d3Nen
wagldBusa
9183w Ind F2Inen
9Uan
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258433 AN 1UOIUNAS 3(2-3-5) 258433 Y INev09LUA 3(2-2-5)

Insect Biology Insect Biology

N WAYOUNTUITUUVBIUNGT NORANTIUVDY IINYWAYOUNTUITUVBIUNGT WEANTTUVBY
wuas GnAINeNUDILaY wlaIdIny mimuqmummﬁﬁm Bas GAINENUDLAY WNaIEIRY miﬂ'mﬂmmmﬁuﬂu AILAL
Ty mnuduiusvosusaaiuiiy & uywduazduwandon | Ty mnudiusvesusasiuiin & sywduasdundon

Biology and taxonomy of insects, insect Biology and taxonomy of insects, insect
behavior, insect ecology, social insect, insect control, behavior, insect ecology, social insect, insect control,
relationships between insects, plants, animals, human relationships between insects, plants, animals, human
and environment. and environment.
258434 uuadAynIATEENa 3(2-3-5) 258434  UUANENAYNNAATYFAT 3(2-2-5)

Economic Entomology Economic Entomology

wiasifiauddymaasygia msliusslo wiasfisinddymaasygia nslivsslon USuseasiden
PINUNAT 19U uaeTTlinEn et wasiuld wasmamngs | anusas unasiilvindndoe waduld wamanasuay | mein S1uu
uATIAINgETINIR InwuaznsmuRmLiasiine¥iAn WAsngEIINNA InvuagmsmunuuLasiinel fiinlny Hlusussesua
I W uuasdngivy uuasngdnd uuaduluteuuas LU ARy uuasingdnd uuadutuEeulazuia U§URNs
wiaswvziinlsa wvzihlsa

Economic insects, beneficial insects; products Economic insects, utilization of insects,
from insects, edible insects, pollinating insect, natural products from insects, edible insects, pollinating insect,
enemies in biological control, insect pests and their natural enemies in biological control, insect pests and
control, insect pests of agriculture, stored product their control, insect pests of agriculture, stored product
pests, parasitic insects of domestic animals and pests, parasitic insects of domestic animals and
livestock, household insects and vector insects. livestock, household insects and vector insects.
258435 3B 3(2-3-5) 258435 nsiAwd 3(2-3-5)

Apiculture Apiculture

FAnewesis Trgiimand uasiinainerwoi FrAvewesis Trgiimans uarlinainewosia
mednamans a35inen lassaisdinn dnguazlsares mednamans a3sinen lnssaiedenu daguaslsaves ASLAY
msanelsey wamfa nsdamsuazideFesagu nsaeLsey wanie nsdamsuazhdeiFesiagu
\Renfunsiiedi Reafunsiie i

Biology of honeybees, biogeography and Biology of honeybees, biogeography and
ecology of honeybees, anatomy and physiology, ecology of honeybees, anatomy and physiology,
colony social structure, pest and diseases, pollination, colony social structure, pest and diseases, pollination,
products, management and current topics in products, management and current topics in
Apiculture. Apiculture.
258436 dniAsugia 3(2-3-5) 258436 dniiATugia 3(2-3-5)

Economic Animals Economic Animals

Adfiny UssTRmmuduinmsimziies ms AwdAnY Useimnanduan MIHEET N3
dnns msuuleiuddniimegRaiddyveslne dnns msvuliuddniimugRaiddyvesine AALAY

History and importance of animals, culture,
management and genetic improvement of economic

animals in Thailand.

History and importance of animals, culture,
management and genetic improvement of economic

animals in Thailand.
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258437 @3vInevenwaddn oy 3(3-0-6)
Introduction to Animal Cell Physiology
wihiinsvhauveawaduazessuniuadludng
Fuadl wunvedTuvesansthiluanaluwaddnd uaznaln 31
nseuAL MIvudesisunuvlunsinuvessad 1wy
ndluihildeiad uazn1smuauUiinasyessad naln
nsenuauasdunsnsdluead sesidenreuaznisds
Fyananenvaddn’ wadadldlunsfnwuifiveusad
w1l
Function of animal cell and organelles,
biochemistry, metabolism, and metabolic control
mechanisms of biomolecules in animal cell, roles of
transport processes in animal cell functions such as
membrane potential and cell volume regulation,
intracellular pH regulation, animal cell junctions and
signaling, research techniques in animal cell
physiology.
nauNugAEnS nauNusAEnS
258345  Wugemansveugad 3(2-3-5) 258345  Yugemansvegad 3(2-3-5)
Cytogenetics Cytogenetics
Tasaasramhil wagnginssuveslasiulenluly Tasaasronihil wagngdnssuvedaslulenluly | Uiumesune
dnswaduazluleda nmsAnwiaslelndvesiie dal uas Inswaduazluleda nmsAnwiaslelndvesiiy dai uas 78739
wyud mswdsuudadasiaiuazsnulasiuloudidaa wyud msdsundadasaiauazinulasiuleudidue
soilulnd wardfannmsvesdddin wedadosiu usr | doitlulnd medimidoswiy uaz walianenpiugmeansiio
walamduanalunisfnuiugmansveusad Anwlasiulay
Structures, functions and behavior of Structures, functions and behavior of
chromosome in cell cycle and meiosis, karyotyping of chromosome in cell cycle and meiosis, karyotyping of
plant, animal and human, variation in chromosome plant, animal and human, variation in chromosome
number and chromosome structure effect on number and chromosome structure effect on
phenotype and evolution of organisms, molecular phenotype, molecular genetic techniques for
techniques in cytogenetics. chromosome study.
258346  WugransveuyLd 3(2-3-5) 258346  ugAansveyLd 3(2-3-5)
Human Genetics Human Genetics
N1FENEVOAANBULNINUGNTTN  IATIase N3ENEVOAANBAILYINIRUGNTTY  IAT9ase ALLAY

wihiuazngnssuvesdunaslaslulenluuyed dadedifiua
onsAsuulasinusmaRugNITN fugnTIHe szt
unumvesiugmansludiunsunmg assuauuarday
VoIYBE

Genetic inheritance in human, structure,
function and behavior of genes and chromosomes,
mutagenesis, genetic of cancer, role of genetics in

medical science, public health and social.

wihiuazngnssuvesdunaslaslulenluiyed dadedifina
AonsiAsuulasinuazaiugnsTy Wugnssuvesmeisa
unumesiugmansludiunsunmg assuauuarday
VDY

Genetic inheritance in human, structure,
function and behavior of genes and chromosomes,
mutagenesis, genetic of cancer, role of genetics in

medical science, public health and social.
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258347  fiugraniuszyng 3(2-3-5) 258347  fiugAaniuszyng 3(2-3-5)
Population Genetics Population Genetics
mMsAnwAMuRuLUINaRugnssululseng nsAnwIANURULUTIaRugnTsalulseng
nswasuasmuivesdunar Slulndiilugnisin nswasuasmuivesdunarSlulndiilugnisie ALY
Wannmslagldimaiamduanaiviuaiouaznssuiums | MWannnslaglématamsduanaiviuasiouaznszuiums
neadiaeans WelmdlanisinatTdlsl neadiaenans el lansinatTdlsl
Study of genetic variation within populations, Study of genetic variation within populations,
the changes of gene and genotype frequencies in the changes of gene and genotype frequencies in
population over space and time, leading to population over space and time, leading to
mechanisms of evolutionary process, applying modern | mechanisms of evolutionary process, applying modern
molecular technique and mathematical model to molecular technique and mathematical model to
better understand the speciation process. better understand the speciation process.
258308  Wugmansszduluanalesiu  3(2-3-5) 258308 Wugmansszdulmanaesiu  3(2-3-5)
Introductory Molecular Genetics Introductory Molecular Genetics
Tassaauagniinfivesasiugnasy sa Tassaauagniihfivesasiiugnasy s AR
Wugnssu nalnsefulwaduazsedulinanaiieaifunisiia Wugnssu nalnszfulwaduazseiulinanaiieaifunisiia
F194U0IABUD MIUARIBBNLALNITATUANNITINIUYEY FL09URIMBULD NIUAAIBBNLAZNTAIUANNITYINIUVEY
fu fu
Structure and function of genetic material, Structure and function of genetic material,
genetic code, cellular and molecular mechanism genetic code, cellular and molecular mechanism
underlying DNA replication, gene expression and underlying DNA replication, gene expression and
regulation. regulation.
258441 weluladfoue  3(2-3-5) 258441 weluladidue  3(2-3-5)
DNA Technology DNA Technology
mwﬁﬂﬁugmmaﬁuﬁﬁmﬂisu Aduewmeuaz mmﬁﬂﬁugmmaﬁuﬁﬁmﬂssm Aduenmeuaz
nslaaudu msmeduluganilon msiuuinamduely | nislaaudu msmedulugailen msinuiumiduely AALAY

muuffisengnlyd myeswimaduiindlelng n1s
Anseitoyamstimsaumadosiu uasnsthluly
Uszlawil

Basic techniques in genetic engineering, DNA
vector and gene cloning, gene transfer in eukaryote,
DNA amplification by polymerase chain reaction,
nucleotide sequencing, data analysis using basic
bioinformatics, applications of DNA technology.

muuffisengnls mymswimaduiiindlelnd n1s
Anseitoyamstimsaumadosiu uasnsthluld
Uszlawil

Basic techniques in genetic engineering, DNA
vector and gene cloning, gene transfer in eukaryote,
DNA amplification by polymerase chain reaction,
nucleotide sequencing, data analysis using basic
bioinformatics, applications of DNA technology.
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258442 Lﬂ%@mmm%ﬂmﬁqﬁ 3(3-0-6) 258442 Lﬂ%‘@mmm%ﬂmLaqaLLazmiUizqﬂ(ﬁ 3(2-3-5)
LLazmi‘lJixqmﬁ Molecular Markers and Applications
Molecular Markers and Applications Flunvesguaslon WaNNSTBLATEIINEIT
Flunvesgueslon ndnnisveuioamnoida Tuiana wdomnelusiu iniesmnediueilliilovsion | Uiumbhedauay
Tuana iwiesmnelusiu efemmnefiBueiliitlevilae | du 33 wariBmaduinedlelnd msussgndlums | deSuiesein
Hu FBiidens warFBmaduiedlolnd msuszndluns | vhuuiidlun msdadeniaglfiniosmng msfing éntoy
Munuidluy nsfmdeniaeldinieamne nsdnw Fauins mybargivseng wezmsiluldlusuia
Faums mybasziuseng waznslalududs Ingmans
IneFans Eukaryotic genome, principles of molecular
Eukaryotic genome, principles of molecular markers, protein markers hybridization-based, PCR-
markers, protein markers hybridization-based, PCR- based and nucleotide sequence-based DNA markers,
based and nucleotide sequence-based DNA markers, applications in genome mapping, marker-assisted
applications in genome mapping, marker-assisted selection, evolutionary study, population analysis and
selection, evolutionary study, population analysis and forensic science.
forensic science.
258443  {AMugMANS 3(3-0-6)
Forensic Genetics
nannsuazANudAyvesliiiugeans nns
deneanafugnTsy indesmnemsiugnssdniunuia EULRLIRIbAEY
egmans nsm3lulnduaznmamadiuiua Wugenans
Uszns adaildlumadfviugmans grudeyauas
Tsunsuponwesiiieades Tietlagtusuidiug
s
Principle of forensic genetics and its
importance, genetic inheritance, genetic markers for
forensic investigation, genotyping and sequencing,
population genetics, statistics in forensic genetics,
forensic databases and related software, current topics
in forensic genetics.
258444  fugrmansiBunyweinen  3(3-0-6)
Anthropological Genetics
AukarUsziRnsfnwiugemansid
1YWEINYT NMIALNBANIHUTNTTU \Se e el

ugnssudmiuiugmanidayveinet Wugmans
Uszrns msfilidnulassaiazarnuduiusues
Uspnns nsnwiduielusia nsdulsyTadeaees
Aulne delagiumuiugmaniidanyveive
Meaning and history of anthropological
genetic studies, genetic inheritance, genetic markers for
anthropological genetics, population genetics,
methodology to investigate genetic structure and
genetic relationships of populations, ancient DNA
studies, genetic history of Thai people, current topics

in anthropological genetics.
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nguineineuazdwnndou nguineineuazdwndou
258351  giifinauardwandenfinm  3(2-3-5) 258351  fnAIne1vaIiY 3(2-3-5)

Ecological Literacy and Environmental Plant Ecology YNLANIIUIYT
Education Ufdniudsevinsfivuasdanndon medssey | giiinauay

Wrlaszuuinauuuesdsm titeldmnunng nansraeig lassadauaziainsdnuiiviusszdy dawndouding
Ineenansinundsausyudosadsiu ysannistym viesdiuluaudisssulan msfudeyauaziiasesidoya wazrhsviainluly
dwndeunazanuineinaivet Weaianszuiunis Menuieineg iy Tusegiunlnl

o3 wazAvnssumenisine AirfuauAvessTIINA
uazunUIMveINywdluszuuing

Understanding the principles of ecosystem
organization and using science knowledge for creating
sustainable human communities, Integration of
ecological knowledge and environmental problems to
draw the foster learning processes and education
activities toward appreciation of nature and human

role in the ecosystem.

Interactions between plants and their
environments, existence, distribution, structure and
dynamics of plant communities from local to global
scale, data collection and data analyses in plant

ecology.

258351 HirIng
YpINY

258352 ANy 1veddn’ 3(2-3-5)
Animal Ecology
Ufduiusvesdnifutademaininuasnienn
neRnIIN I uazgUuuuUTeINIINIEIUgUesdnd
Interrelationships between animals and biotic
and physical environments, behavior, niche segregation

and distribution patterns.

258352  AnAing1vesdnd  3(2-3-5)

Animal Ecology

ravastifemsdanndouuartadendanmede
Aneinevesdailuiunsmsidin Ussng n1snszany
waznslduil uasngiinssu wededsmsfinvinasms
d191a nsldgunsalnimaunuuaznisysannamalulagly
anviniidededumsinvilneiewesdn s 4
fnrinewesdniluduindoudes

Influences of environmental and biological
factors on animal ecology about the ways of living,
population, dispersion, habitat uses and behaviors,
field and survey techniques, equipments, and
integration of technologies used in the studies of

animal ecology, animals in Anthropocene.

USumeduny
18731
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258353 Ao 3(2-3-5) 258353  neineiiies 3(2-2-5)

Urban Ecology Urban Ecology

Ufduitusseminsuyd 29330 uagssaunilu peAUsENRULATAN WY YRIsyULTnAies
éauamﬁammaﬂﬁMﬂﬁuﬁaﬂ gﬂuwuu@xﬂWSLﬂﬁﬂuuUamia nszuIuMINdnmnetlussuuinades -USufesuy
fnafidsaliAnszuuinaiios manszaefuazmiuyn | Ujduiusserindanndon a0 uazuyed msdans | 91990
yuvosdsdliTinluszuuiinaiios msdoveandsnluszuy | giviminasgiianindvoadios Yymiinuuazuumanms | - Ufusiwaziden
funedes msdanswardaflosfiduiussulamuazun Fanslagmmadanden ninens ansnsaanlussuy wuwhR
maudlvdundenlummuiiios et dumdladluguuewnsinudnuuasiasegia Frunuthlua

The interaction between human, organism Components and characteristics of urban UTTYYLAY
and nature in the urban environment, ecological ecosystems, ecological processes and interactions Uﬁﬁ'ﬁmi
processes and patterns that characterize urban among environments, animals, and humans, urban
ecosystem, distribution and abundance of organisms in | landscape and architectures management, current
urban ecosystems, energy flows within urban problems or issues in environments, natural resources,
ecosystems, and urban planning and management that | and public health, urban ecosystems from social and
relates to environmental problems and sustainable economical perspective.
solution.
258354  dnaingwniou 3(2-3-5) 258354  dneinguniou 3(2-2-5)

Tropical Ecology Tropical Ecology

UfduiudsemrinedaliTinuagsssumnilussuy dnvauzuaraudAgyuITsuviinmYn o
fnmundeu Yadenemenimuazdinin duainendedma ﬂawmwaﬂﬂwawavna%aﬂwwuaxﬁuﬁaéawﬁ%ﬂuﬁzntﬁhuﬂme USuasuien
TAnszuuinmaniou Tassaiauaswing s You UjduiussemindsdiPinuardanadonguuvuie 4 | 5169
puduusSTuszuuinAnsou ANUAINaBYe9TL Useiiudoanides dywm Miiledestunsweinsuazsyuy
aumalazaMuraInatesiInwlussuudnagnfou durunsou
miﬁwLﬁumumﬁﬂ@mmwmﬂwmﬂma%am‘w Lagn1e Characteristics and importance of tropics,
Usggndnnuinsineineuniou Lﬁaﬁuﬁdizwﬁmﬁ biodiversity and habitat heterogeneity in tropics,
Lﬁa;ﬂmu interactions between organisms and environments,

The interaction between organism and current issues and problems in tropical ecology
nature in the tropical ecosystem, physical and
biological factors that characterize tropical ecosystem,
structure and function including their relationships in
tropical ecosystem, diversity of biomes and biodiversity
in tropical ecosystem, current biodiversity conservation
and application for restoration of degradation
ecosystems.
258355  GnAINgIUsEIINg 3(2-3-5) 258355 GnAINeIUsEIINg 3(2-2-5)

Population Ecology Population Ecology

fudsitugruilfuansansnuasvonssns msfnwUsznnsTuBeUin 3Bnnsild -UfufeSue
Tupaesunenaiivsznns nsiiutuvesUssmnsitunas | Usvanaandauussa 9 feafuuszns wuusiaemis 18739
laifufuanumuuiy msmuaudszenns Tasadsorgues | ademasildosunenaifivesszens Wy nadouas | - Uiuneasden
Use¥n3 Life history Udunusuazn1ienIsunaues yosinuUIEINg warUfduiusseninedeldin mada e
sgrhsUssrnsinelindu n1sdanisuazniseysny nsdmazmsUssidiudiuoudssans mstilusunsaly | Sruaudalus
Ussnsegnededy wadianisdsauaemsussiduding | msdnwduilneineiusseins nssldnwnslitoyadu | usseeuay
Us¥yns fningusznnslumsdansuazeyinivineinsuasiui | UfoRnns

Population demographics, population
models, density-dependent and density-independence

population growth, population regulation, age

agody
Quantitative methods for population dynamic

studies, methods and mathematical models for
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structure, life history, interspecific interaction, population dynamics, e.g., population size changes and
population management and sustainable conservation, | interactions between populations, field survey
field and analysis techniques to survey and estimate techniques and methods for population estimation,
population abundance. software, study cases in population dynamics in
species and habitat conservation.
258356  AIve1vesaiiy 3(2-3-5) 258356  1Ine1vesaiiy 3(2-3-5)
Pollution Biology Pollution Biology
Sunzvewaivn N MeINALEENIRY SunzvewaivnINth MeInAkGEIIRY -Ufumesuey
awmuesnmsindamuaiivludanadon nistiestuas awguasnmsiindauaiivludanadon nstiestuuas 183U
wilvleymuadiv niseydndaninuwinden uilotavnuaiiv Mseusndaninwinden nguunediy | - Ususieaziden
Types of air, water, and soil pollutions, WAenfudwandeu nhgin
causes and treatments of environmental pollutions, Types of air, water, and soil pollutions, ’«j’ﬂmu%ﬂm
protection and conservation of natural environments. causes and treatments of environmental pollutions, UITYUURY
protection and conservation of natural environments, Ufﬁami
and essential environmental law.
258451  InenAundeunay 3(2-3-5) 258451  FAvenAwndeuuay 3(2-2-5)
nseysny Mseusny
Environmental and Conservation Environmental and Conservation - USuseaviden
Biology Biology nuwAR U
Finewesdunndenuarsruuing Jaduiid Yaymmasnunsnenssssumniwardmandesly | Flususseneuas
NANTENURBAIAGDL UaEANUVANNYANEveAdITIn N13 | antunsaitlagtu wnRemishumseying Bnsusediu | UjRns
ilyﬂﬂ’liﬁ/l%lWEJ’]ﬂian’Né’ﬂgu LLa%ﬂ’]iEﬂé%}ﬂ@ @ﬂdﬂ’]WéﬂLL’JﬂélallLLa%ﬂ’J’m%aWﬂMa’]HVWN%’Jﬂ’]W b3
Environmental biology and ecosystem, MINITOUSNYLALNITINNINTNGINITITUYIR
environmental impacts, global biodiversity, factors Current issues in natural resources and
affecting biodiversity, sustaining natural resources and environments, concepts and methods in conservation
conservation. biology, environmental and biodiversity assessment,
natural resources management and conservation.
258452 F¥ingitudigath 3(2-3-5) | 258452 FvAmeniiudiguih 3(2-3-5)
Wetland Biology Wetland Biology
mmwmwwﬁuﬁﬂjuﬁw mﬁﬂﬁi’muﬂﬁuﬁﬂjmﬁw mmwmwwﬁuﬁﬂjmﬁw mi%‘]’mh,l,uﬂﬁuﬁﬂjmfw
anmwindeufiiiendos wu menenw maadl 345730 anwwndeufiiendos wu msneniw maadl 38730 ASLAY

ywadn fvuavdnithouelng nufwniiendoeglassou
wihiuazenuduitusvesdaiinluiuiidind ms
LugauLLUaaLLaz"Ji’wmmsmaaﬁuﬁﬂjuﬁﬂuaﬁm Uagtuuae
auAn smﬁammﬁwﬁmmaﬂﬁuﬁﬁuﬁqﬁumwéuazizuu
LATEFNT

The meaning of wetland, classification,
environments, microorganism, invertebrates, plants and
animal including birds, wetland functions, wetland
development from the past to the future and

importance of wetland for human and economics.

ywndn feuardnith muduniiedoeglaesou uihil
LLaxﬁmmé’mﬁuﬁ“uaaéaﬁ%ﬁﬁuﬁuﬁﬂjmﬁq mMswdsuudas
LLa5'35’9umﬂﬁmaq17wyuﬁ°zjmfﬂua?m Tagduuazeunen
i'suﬁnmmﬁﬁﬁmmaﬂﬁuﬁﬂjmﬁﬁumwéuazswuLﬂiiﬂgﬁﬁ]
The meaning of wetland, classification,
environments, microorganism, invertebrates, plants and
animal including birds, wetland functions, wetland
development from the past to the future and

importance of the wetland for human and economics.
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258453 mseuAudngivLardnilaedis 3(2-3-5) | 258453 msmuANAngiuazdnilae®ills  3(2-3-5)

Biological Control Biological Control

nouuaIsnsmuauAngivuazdnilagTils nuuazisnismuANAnsivuazdnilagTils
dngsssuvdfivanlilumsmuulae®®B mwdeiud | dgsssurddtanlilunsmuulae®is euduius ALAY
UAZHANTENUTDINITAIUAL IneTViBrossuuilnAkasns | warnansenuvein1smIvay lnediisressuuiianuasns
luldUseTow inluldUselowd

Theories and methodology of biological pest Theories and methodology of biological pest
control, natural enemies used in biological control, control, natural enemies used in biological control,
relationship and impact of biological control on relationship and impact of biological control on
environment, applications of biological control. environment, applications of biological control.
ngumatian1s¥idaineuazmalulagyinin ngumatian1s¥iaineuazmalulagyinin
258362 WAlANI9TIINY 3(2-3-5) | 258362 wAdAN1sTIINen 3(2-3-5)

Biological Techniques Biological Techniques ALY

wadar1e g 19TIne1 nsvalananas wad wallaAng 9 edinen mevihalanans wad
dedoimaniafodnt nmsnunuaniuinviiedns | dedeinuaniadodnt nsmunuuanfuinneds
N8N N9TINEN

Biological techniques; cells, plant and animal Biological techniques; cells, plant and animal
tissue permanent slide preparation, specimen tissue permanent slide preparation, specimen
collection and preservation of biological samples. collection and preservation of biological samples.
258363 NI5IANMNLALEILAIN 3(1-4-4) 258363 N3N MNLALEIENIN 3(1-4-4)

MANIAERS MINIAERNT

Scientific Illustration Scientific Illustration

mﬂﬁﬂ‘*ﬁugwumsmmmwmﬁwmmam% aunInl mﬂﬁﬂﬁugmmmmmwmﬁwmmam% aunsal | Usueesue
1AM TUABUANTTIAMIN NMFMANTNAIBEY N153IA | N1TIAATN TUABUANTIIANIM MsTANTHANEWEY N1390A | 518370

MNUARIFNYENIINEINAkA AU INYDIY R way
AMETINYA WATALAENANNITAIEAIN FRendpsganssml
nassRdnea nsldlusunsurouiumestislunsdnng
sUnm madnauennlusenunIinmg

Basic techniques in scientific drawing, drawing
materials, drawing processes, drawing for illustration of
plant, animal anatomy, morphology and natural fields,
technique of photograph using microscope camera,
digital camera and computer program for production
of graphic and documentation, scientific illustration for
academic reports.

MNUARITNYUENIINEIN LA ANgINVDINY dR wag
AMEIINVF WAdakarndnn1saenIn Mmendeganssay
ndesidnea nsldlusinsursuiawmasdelunsinnis
U madnauennlusenuninmg

Basic techniques in scientific drawing, drawing
materials, drawing processes, illustration of plant,
animal anatomy, morphology and natural fields,
techniques and principle of photography using
microscope camera, digital camera and computer
program for production of graphic for academic

reports.
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258364 MYLATIRVTRYAMTTINGT  3(2-3-5) 258364 MTIATIVTeaMeVine  3(1-4-4)
\Daadia ERGAn - USuseaziden
Statistical Data Analysis in Biology Statistical Data Analysis in Biology neAn U
Ussansuazngusiiegndlunieadia ns Usgnsuaengusiiegnslunsada nns Hluaussenouas
ﬁqammagm N1FBUNTY FFNTIURUNITNARDS N15KHENTD éﬂauuagm N1FBUNIY FEMTIUNUNITNARDINITERNIT | YRS
A INNEdA limLnzan nsulananisada waznig AAIEINNERR LNzl nsulananisada waznig
iauedeyanulden1agiimenlugumsauazinugd Wnauetoyanuidema¥iinglugumsuazunugil
Statistical population and samples, Statistical population and samples,
hypotheses, inferences, experimental designs, hypotheses, inferences, experimental designs,
statistical analysis, data interpretation and presentation | statistical analysis, data interpretation and presentation
in biological researches. in biological researches.
258365 Aluladanimiesdu 3(2-35) | 258365 wieluladihnmmidodu 3(2-3-5)
Introductory Biotechnology Introductory Biotechnology
welulaTinmiiionswdndis n1suandnd n1s welulaTnmdienswdndio nsndednd s | Uiudedune
wnzisared duiiiln n1suanTedu wavineliadiu wnzisared duiiiln nsuanTadu wavimaliadiu 98739
QiR Fanaiiensrdandsnunaunuuaz e QiR Sanailensdandsnunaunuuaziitn
duwndon meluladnmsntngdunid weluladtnmms | Awaeden meluladnmsutngdunid walladinimmis
il Msusnuandniteviliansudnfsiuans il nsusnuandntitevilsiansudnfasiuians
Biotechnology in plant production, animal Biotechnology in plant production, animal
production, stem cell culture and vaccine production, production, stem cell culture and vaccine production,
biomass renewable energy and environmental biomass renewable energy and environmental
treatment, microbial fermentation, technology treatment, microbial fermentation, biotechnology in
biotechnology in chemistry and bio-separation. chemistry and bio-separation.
258366 mszAsioudeiiy 3(2-3-5) 258366 nswnwiasaiiedeiiy 3(2-3-5)
Plant Tissue Culture Plant Tissue Culture
widlakarisnislunsmsdeaiodesndausig wnms wellakazrisnislunsmnzdeaiode Usuasuney
7 vasity M3ldusglovimenumsusulseiugiie n1s i iteustlovinamsunmdnsuiuugsiugiis s 3183
YUY Lsnfly uagn1Insunnd yeeiiugie nsaiiivasalsn wagnananiviiief
Techniques in plant tissue culture, application Principle, techniques and methods in plant
of tissue culture for crop improvement, rapid clonal tissue culture, application of tissue culture for medical
propagation, disease-free plant production and purposes, crop improvement, rapid clonal propagation,
medical purposes. disease-free plant and commercial plant production.
258461 msmsdpodeiniions 3(2-3-5) 258461 wialuladtamiiienisuan 3(2-3-5)
HAnaTRend yasulng
Plant Tissue Culture for Secondary Biotechnology for Medicinal Plant ~ USuteseinn
Metabolite Production Production - YSuaasune
Juntfaduniou: 258366 mamuidsaieide mMsUFRansinensiirdmiuivayulng ms | 51930

W

wialla suneuasTBnsnsdsadedofis naon
FasiAeades iemsuanansmisgiianfivayylng
{]aé’fﬂﬁﬁwadaﬂﬁwammmﬁﬂﬂ“muamwﬂaam%a 3
USuugumastiinyseavsamnsnanansyiegiluanm
Uaonito

Plant tissue culture as well as related

techniques and methods for plant secondary

wnzUgnitayulnsnnldanzauay winnisuazmeiea
mMafisUiinamsddylufivayulng enisvdsmsiiv
Aeafwayulng wadanisnzidsasad doie wavity
ayulnsluvasaneaes IBnsTaysunuansddgluiiy
anulng

Good agricultural practices for medicinal
plants, cultivation of medicinal plants under controlled

environments, principles and techniques for increasing




213

nangnsuTuu§e w.A. 2560

nangnsuTuuge w.A. 2565

aseuuuse

metabolite production from medicinal plant, factor
affecting plant secondary metabolite production in
tissue culture system, strategies to improve and

increase plant secondary metabolite production in

tissue culture system.

bioactive compounds production, post-harvest
technology of medicinal plant, techniques for cell,
tissue and medicinal plant in vitro culture, method for

bioactive compound quantification.

258462 nstniliAensnangluiy  3(2-3-5)
RN

Introduction to Induced Mutagenesis in

Plants
FudsAunew: 258366 N1sinnzlasadiowe
N

‘U'ﬁxLﬂmLLﬁtqmé‘uﬂdéddﬂmiﬂmﬂ NaNAIS mAdla
warisnsilesuvemstnilidnnsnangluiiy Yedeiid
st st lAnnIsnaty madndeniugnane
AADNIUNITINIIVABUNIINANY

Types and modes of action of mutagen, basic
principle, techniques and methods of induced
mutation in plant, factor affecting induced mutation,
screening of mutant including the mutation

confirmation.

258462  nstnuliAnn1snaneiugluiy 3(2-3-5)

o

Introduction to Induced Mutagenesis

in Plants

Uszunnuagnalnnisnenisnateug nannis
wedeuarisniadosumesmsdnthnsnaneitugludiy
Hadviifinasonistnihmsnanesiug madndeniiugnane
ARBAIUNINTIAADUBUT UM INANETUG

Types of mutagen and modes of mutagenesis
action, basic principle, techniques and methods of
induced mutation in plant, factor affecting induced
mutation, screening of mutant including the mutation

confirmation.

USudeseivn way
ANB5U18 183

258463 ugimnsauiindesiu 3(2-3-5)

Introduction to Plant Genetic

Engineering

FyrdeRunow: 258366

manzisiedodiy

wénms mallauarisnsiCosduasmisiauds
wugnssuluiiy Bsadramve nsireduthmnedgity
nsfmdenitlerdefivilasunsandu nisasiedeunisunsn
ogludlun msuanseenvesdutvngluduiiviiléizuns
g8y uag MIUszend

Basic principles, techniques and methods of
plant genetic engineering, methods for vector
construction, selection of transformed plant tissue,
confirmation of transgene integration in plant genome

and its expression as well as applications.

258463 ugimnsuiindou 3(2-3-5)

Introduction to Plant Genetic

Engineering

vénms mAlauariansitosduramisiauds
Wugnssuiy I5n1sasienme mamedudmaneidigivy
nsdmidenitferdefiuilasunsdnedu nisasedeunis
unsnegludluy msuanseenvesdutimanelusuiivitlésu
mImedu uay n1sUsEEnd

Basic principles, techniques and methods of
plant genetic engineering, methods for gene
transformation, selection of transformed plant tissue,
confirmation of transgene integration in plant genome

and its expression as well as applications.

o A a o o
fndeuly Jvdadu

U

258465 11velagtunaTIIng) 3(2-3-5)
Current Topics in Biology
Aeszrinazinsainanuidelumdenige fu

Fnetulagdu
Analysis and discussion of current and special

topics in biology.

258465 tetagiumedivinen 3(2-3-5)
Current Topics in Biology
2IAANUTIarTITeMTIngwuse 9 Tu

anunsaitaqiu

Knowledge and current topics in biology.

UsuAredune
7%
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naNyUsAINSENANEnS

)

nguysamstauans
251201 nemansiunisiigaivangiu

3(2-2-5)

Science and Forensic Investigation

wnfl $73ven Wand wazwaluladansauna e
nsfigadnang 1 madansnTTlinseinang1u 0
W uazanuTAnMe mafigallendnuaiyana n3
Jatuuazmsdududeyadmiumsiigadndngiu wazdu 4
fiRetos

Chemistry, Biology, Physics and Information
Technology for forensic investigation, analysis
techniques for evidence, physical evidence and crime
scenes, identity verification, data collection and

retrieval of forensic evidence and other related topics.

1839

258300 MsAeansvNeIneImans 3(3-0-6)
Scientific communication
nslidenazmalulaglumsdeansnuinia

Inenmans MIlnTeikaginingde msthiaueesd

anuslagldde Maguuuumsiuriuasmedumesiun
How to use media and technology to

communicate knowledge of scientific knowledge,
media analysis and criticism, knowledge presentation

by print media and internet platforms.

e lnd

258464 FransaumAUgIY 3(2-3-5)
Basic Bioinformatics
wé”ﬂmiﬁugmmaﬁamsaumﬂ gudayanis

Finen nsdududoyadidufidue ensidue way TUshu

ngudeyaswiesiu nsiSsuidfleudiuiidueuas

TUsfu AduelulasieLsdtagmsinsginsLanseonves

gu nsvinelassasavedusiiu n1suszendlinieinud

FETAUMA

Principles of basic bioinformatics, biological
databases, searching for the DNA, RNA and protein
sequences from GenBank databases, DNA and protein
sequences alignment, DNA microarrays and gene
expression analysis, protein structure prediction,

applications of bioinformatics.

258372 Fansaumaiugu (2-3-5)
Basic Bioinformatics
Mé’ﬂmiﬁugm“ﬂaﬁ%umiaumﬂ Fudeyans

Finen nsdududoyadiduiidue ensidue way TUshu

ngudeyaswiestiu nsiSeudisudinuiidueunas

TUshu AduelulasuolsduaznMsinszinsuanseanes

gu nsvineglassasiavedusiiu n1sussendliniainud

FA1TAUNA
Principles of basic bioinformatics, biological

databases, searching for the DNA, RNA and protein

sequences from GenBank databases, DNA and protein
sequences alignment, DNA microarrays and gene
expression analysis, protein structure prediction,

applications of bioinformatics.

Wasusiasedn
21 258464 LU
258372
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258375 INEIWOIANUTIMALAIT  3(3-0-6)

wissunSeuingdinuaedy

Biology of senescence and preparing for

an aging society

nquiidosiluivingwesnnuvanw eans
yeensvzanTe Mawdsunnundeuioiingdngeds
fheguwinnssunazmaluladmainermansdmsudian
fgeeny suagemaaiuiiomsurants vidn
Usemnsmanifgeoigitenisnausuulsuigasisagy
wazulyuIeNIenNITRU

Fundamental theories in the biology of aging,
science of anti-aging, preparing to enter an aging
society, examples of innovation and scientific
technology for an aging society, anti-aging medicines
and supplements, core aging demographics for public

health policy planning and monetary policy.

e lnd

7}
'y o

258378 weshlwmsndiugiudmsu  3(2-3-5)
WnTInen
Basic Morphometrics for Biologist
yquiuazuuntaiugumsesinaming denw
vosunuarzUIe deyanestuvinduaznisuiditeya
voaslvmvsndvanafuds sesiviuyindidausuadn 35015
meadialunslinTgideyauesiiamindg msinufda
Apsziuesiiuninddmsunsdfnwinisdininen
Fundamental theories and concepts of
morphometrics, definitions of size and shape,
morphometric data and acquisition, multivariate
morphometrics, geometric morphometrics, statistical
approaches for analyzing morphometric data, practices

in morphometric analysis for biological case-studies.

CRLBLIRIRVY

258379 Wiunsumwilnoowdosdy  3(2-3-5)

dMmIuTTIVeN

Basic Python Programming for Biology

wdnmsuazupndesdulumadeulsunsudae
mwlwseu 1AsIET9NI9 Lmz*‘gﬂﬁﬁéﬁﬁugm AUDIA
wlsuarlassaiiedoya NslisulusinsuuuuIuTouLaYN1S
Hidouly yasdsdiaguildududmiumsieseinig
e msfnufuiRnisdeulusunsuniwlnseuiie
uidgmselinseidoyanaiiine

Basic principles and concepts of python
programming, language structure and basic syntaxes,
variable s and data structures, loop and condition
programming, essential packages for biological analysis,
practices in python programming for solving problems

or analyzing biological data.

e lud
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258471 msi3ouiveaadosdmiuindainen  3(2-3-5)
Machine Learning for Biologist
“ﬁugmﬁuaasxwﬂalﬂmsﬁﬂmumaa{]zyiywizawﬁ

iz veaeiearnsiFouiddn nsvhauues

\A30IEMSUNTASUULIARY NMFDBNUUY NIVAGEU

uaznsUsziiussuunsSeuiveaaiesdmiudoyanisdinu

Frineleeldisnisvinenuuuy
Basic mechanisms of artificial intelligence

systems, specificity of machine and deep learning,

machine learning workflow for building models, design,
test, and evaluation of machine learning system for

biological data using web-based platform.

e lnd

258472 fhfuitinmdmsutinlagiu 3(3-0-6)
Biosensor for modern life
wustanmludegiuiidnisldlusu msummd

nsinuns TAMe1mes Ineneanenmns uasdsnnden

7% Mugiunsaseiasuitanm dmiunisUssgndludu

19 9 18U N1IRTIVEUIINNITTUAUTRUTAUAULOUR

UoR, dyaramaailnd, Ujisesnendvaseulaiiieg

waumalsiusS NN WERwees, alanlendlulasuianud,

N3 IALTIET UAZNNTATIVAOUIINATNUGNTTN Uagnsly

Sumediinvesassndesuiufisuiiinm msinszids

FndiReiulssansamvesiniuiiinmlusiamil

amnudume uazmmandede Afeglulegtuuarly

FUIAR
Current biosensors used in medical,

agriculture, forensic, food science and environmental

purposes, etc. basis of biosensor for fabrication in
different applications, protein/antibody-based sensors,
electrochemical sensors/transducers, redox-enzymes in
amperometric transducers, quartz microbalance,
optical methods, nucleic acid sensor, elaboration
feasibility study of how biosensor integrated with
internet of things (IOT), critical discussion with
performance (sensitivity, selectivity and reliability) of

methods for current and future trend.

e lnd

258473 FluniunsliFinuuvesdsim 3(3-0-6)
Genome and Holistic lifestyle
madsgendldosdniuinisdiunlunisisdin

mMsaneiugnssufiReteatuguam masdanismslavy

mans nsldganzynna n3unuAseuasl nalulad
n3vzan’y waruiansuiiviualie
Application of genome on lifestyle, health

diagnosis by genome, nutrition management, precision

g3l
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medicine, family planning, anti-aging technology, and

emerging technology.

369481 MTASUINGIANENT 3(2-2-5)

Science Teaching

nAnMTAOUINGAIENS VinwrNIAALAZ
NTLUIUNITNIINDNAENT FULUUANA ) Tunsaeu
Ingmans Myianaznsuszdiuna nsaewinemans
LU TIRYINUASERWANEANERS nTIleTzRllyrinig
BEuUN1sAoU IemansuaznsUfuRnsaeuivenmans
sziuUsznufnuuasdseudnemousiu luansenisiBeus
INIMEnsTINIW Irenansnenn Inmanslanuas
21M1A uazmalulad Aanssuasundngnsingirmans

Principles of science instruction, thinking skills,
science process skills, models of science instruction,
evaluation and measurement of the instruction
syllabus designing, analysis of problems in science
instruction and laboratory in primary and lower
secondary school which are composed of life science,
physical science, earth and space science, and

technology, science related extracurricular activities.

e nUnlu
(Paugfnwnenans)

369483 N13IANITREUITIINGT 3(2-2-5)
Learning Management of Biology
WhmsnemsiansBeuirinen wnfndiinend

AmALAABY FBuaznatsnsinnisiFouiiaine ms

Uszilunan1siFeusiaine de wealuladuazuvasnis

BSeuidmiumsdnnisiteudivinet n1seenuuuianTy

nsiSeusliaenadosiuuuIAnme¥ine) n1sinufiRnns

dansSeudiine

Goal of teaching biology, alternative
conceptions in biology, teaching methods and teaching
strategies in biology, learning assessment in biology,
media, technology and learning resources for teaching
biology, design a learning activity that is suitable for

biology concept, practice in teaching biology.

Se3valvl
(AaugRnwneans)
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2.3 Ingiinusszauiynns 2.3 InginusszauUiynns
258492 AneiinusszauuTen s 6 videin | 258492 AnefinusszauUTens 6 hefia
Undergraduate Thesis Undergraduate Thesis YFumas U189
MIANYIAUATBaTENS I UMUUANNITNIG NMSANYIITYAUNANNITNIINYIAARIATY wazlmdusein
Fnermansmumnuatinvesidnnelinisquavesennnsdi | Fainemumnuadnvesidnmeldnisguareseiansedi Jaduden
Unwuaznasumadudmuauineniinug wiesiniiaue | Uinwuasnssunsdugaueuineninug sieuiiaue
wazdsmanuideluguiauriounauide uazdsmanuidsluguiauriounaaide
Independent study or research based on Research study based on scientific methods
scientific methods under supervision of advisor and under supervision of advisor and committee including
committee including research presentation and writing | research presentation and writing the thesis report or
the thesis report or research article. research article.
2.4 aunafne 2.4 avfafne
258496 @unafny) 6 Mihein | 258496 a@unafnw 6 neAn
Co-operative Education Co-operative Education
nsinufiRnumelumhenunassvsaensy msinufoRnumelumbenuneigidoonsy | wWasulusein
yseraUszwalagldsuanuiiureuanuminede sansUsewalaglduauiiureuanuminede deruden
Practicing in the governmental or private Practicing in the governmental or private
organization or in the foreign country under the organization or in the foreign country under the
permission from the university. permission from the university.
258497 mseusuasinuludeUssine 6 nuaein | 258497 niseusuviseRnaulusisUseima 6 wiiwin
International Academic or Professional Training International Academic or Professional
AsineusvseinulussUTEImMARUTIIVEN Training
Wienuiiietes msinausuvseRniulusiisUssnaduininen Wasudusein
International academic or professional training vaenuiiiedes deruden
in chemistry or other related fields. International academic or professional training
in chemistry or other related fields.
2.5 srivszautndindne dwmsulifavangasdyen | 2.5 edvssivtudndne duwsulidandngasusugn
ASLUUAINEIMIAVINTS ASLUUA1INEIMIAVINTS
AVINVIEEASTINN AUINVAEEAST NN
257541 AneneaniIn gy sunTg 3(2-3-5) | 257562 ANe1AaniTIn ey sunTg 3(2-3-5) | Wasusasiedn
Integrative Biological Science Integrative Biological Science wazUsuAazuY
flps1ginisysannsvesaedidin fiv dn fATILINITYIUNNITVRINY dnd 9dun3d lu v antos

qaud Tuseduluanaluaufdlanvesdsditin Taoihy
msysannsveslasiai LA sEUUTesARITInT S wasie
Frnen dneined ATwuinswazAuRaINane
Investigation of integration at all levels of
organization from molecules to the biosphere, and in
all branches of the tree of life: plants, animals, and
microbes. The investigation emphasizes on the
integration of structure and function of organisms that

influences biology, ecology, evolution and biodiversity.

seduluanaluauislanvesdsiin asounqulassainauay
syUUTeAiTIndiiavswareT iven Tneiven aunis
WAZAUMAINAEVDIETETIN

Investigation of integration of plants, animals,
and microbes at all levels of organization from
molecules to the biosphere including the structure and
system of organisms that influences biology, ecology,

evolution, and biodiversity.
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257502 waduardineseduluianadugs  3(2-3-5)
Advanced Cell and Molecular Biology
miidaaniAiuussudfuestiinessi Ypsein
Tuiana ysannsvdnnisvedlassaiauagvinfiveasaduu
ﬁugmmaaﬂalﬂszﬁuimaqa wiudsziiiunsaauauns
uanseonveddy lulind Msnuauindnsveead N3
fuprziuaznisaanslusiu nalnnsvudenelutes
In-depth knowledge of the key concepts of
the molecular biology of the cell, integrating principles
of cell structure and function with the underlying
molecular mechanism(s), focus on aspects of gene
regulation, genomics, cell cycle control, protein
synthesis and degradation, intracellular trafficking.
257563  nnsUsvendldnisiusunsy 3(2-3-5)
panfnesluuMEINmansinw
Applications of Computer Programming
in Biological Sciences se3vnUalul
nannIswazLUIARlUNIEUIUN ST BUlUSWN UG
ATReNNIABITEAUE MSERNUULLAYTURBLIZNS
TUsunsuiiomsiaszvideyauasuidvmeinemans
Fanw MsEnUuRns@eunaslssandldlusunsy
pevfmesiiemsifemdnemansdanin
Principles and concepts in the high-level
computer language programming, designs and
algorithms used for data analysis and solving the
biological science problems, practices in writing and
applications of computer programs for biological
science research.
257543 wialladagdumanenmansiinm - 3(2:3-5) | 257565 walladagtumadneimansiinim - 3(2-3-5)
Current Techniques in Biological Sciences Current Techniques in Biological Sciences
windiatagiuilflumasemaiinemans vdnmauazimedaildlutagtuionsliogmns | - Wasusianein
I Wemdnermansdinm Fuall wasdaIneluana msvi | - Usudesune
Current research techniques in the field of Tlusiunagnintanddnuavs Bnmsdadauun iwu ma 3963

biological sciences.

duguinen Tasanlnnail BidnTnsTn3da 35n1sm
toulesl waziduwesiinm

Principles and techniques currently being
used to solve research problems in biological science,
biochemistry, and molecular biology. The purification
of proteins and nucleic acids, identification methods
such as morphology, chromatography, electrophoresis
enzyme methods and biosensors.
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257544 WuMUeATuvesddiTiauay  3(2-3-5) 257564  @3IN190ULAALATINLNUDATH 3235 | WasuSeuazsia
NIAIUAL Cell Physiology and Metabolism 11
Metabolism of Organisms and Control msidaaniAniuUssiudfmeedsinerses | Usudedue
NIV IATNULAEARIEUMLUENA SEUUNGINUTININ wad ysannisvdnnisves Tassadauasnthilveswaduy | s
ANTINVDINIIAIUANKALNTNBUAUBIVDINTEUIUNITIA ﬁugwuﬁuaaﬂalﬂszﬁuimaqa Wiudszifiunsnauauns
uwnuedduvesdsdiTindoanmuindey UAN9eBNYRITY N1sAIUANIINTvRLYad N1sduATIEN
Anabolism and catabolism of macromolecule, | waznisaanelusiu waznalnnisvudanieluwad niswans
bioenergetics, overview of change, adaptation, and ELﬁLﬁuﬁaﬂismumsmsﬂ,uLfaaa%ﬂ15ﬁ1LﬁumsLLameﬂm
control of metabolism to environment in organisms. wunuedduneluwadifienisnevauewedainden
In-depth knowledge of the key concepts of
cell physiology, integrating the principle of structure
and function of the cell and all its organelles with the
underlying molecular mechanisms, focus on aspects of
gene regulation, cell cycle control, protein synthesis
and degradation and intracellular trafficking. llustrating
the process of cell to proceed and regulate their
metabolism in the response to the environment.
gAnsEAutudnfne dmTulifandngnsusunyini gAnsEAvTudnfne dumsulifanangasusunyni
wuufautimnelring wuufautmeIring
avmalulagdanw avnalulagdanw
275511 walulad@inn 3(2-3-5) | 275511 waluladtinw 3(2-3-5)
Biotechnology Biotechnology
wdnmsmemaluladianim Seszneude wdnmsmamaluladTanm Swsznoudie ALLAL

UmﬂgmsaﬁmnLﬂﬁLLas%’ﬁwmﬁLﬁm Tosrvasivin
L“I/lﬂuﬂLLauﬂ’ﬁUQ’U(ﬂ‘ﬂLViiJ’]wﬁll(ﬂEJﬂﬁWGlJu’Wﬁ’]EJ‘WUﬁ“U@Q
RRIRL) i’mmmswwmﬂsymuﬂwswammamm%wmmm
et mdaduitaulaludpans

Principles of biotechnology including chemical
and biological phenomena in organisms, techniques
and procedures for development of new strains of
organisms and production process for biological

products valuable in aspect of industry.

Usﬂﬂgmsaﬁmamﬁu,aw%ﬁwmﬁ?’iﬁmsﬁanﬁ’uéaﬁ%ﬁm walla
LLaumi‘UQUWmmwaumam%wwmmBwuﬁmaﬂaammm
FINTHRWINTLUIUN INEAREAS U N T ARIAINA
Tnmdaduiialaludgramnssu

Principles of biotechnology including chemical
and biological phenomena in organisms, techniques
and procedures for development of new strains of
organisms and production process for biological

products valuable in aspect of industry.
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275512 Anegnmanianmlanadugs 3(2-3-5) | 275512 walulag@innszauliana 3(2-3-5)

Advanced Molecular Bioscience Molecular Biotechnology Wasudein

Tnssadsuazwiniiveseosuniuadesg anelu Tnssadsuaruiiiveseasunuadee anely
wadlusgauluana wunvedduveasad nisiindiaadu wadlusgauluana wunvedduveasad nsiindiaadu
mMsteuuruiidue nsiaseeudiuiu n1sdeassenin msgeuueNiiue nsiniroudiuii nnsdeassening
WaduazAN  ANRUSUDUTARAUANINLINADN WAz | WwaduazANANNUS YR IRaARUANINWINAL LaNTT
Uszgnaldinalulagmasnugad Uszgndldinalulagvesnuead

Structures and functions of organelles at the Structures and functions of organelles at the
molecular level, cell metabolism, mutation, DNA molecular level, cell metabolism, mutation, DNA
repair, recombination, cell communication, cell- repair, recombination, cell communication, cell-
environment interaction and applications of cell environment interaction and applications of cell
technologies. technologies.
275572 edasdlomamalulagdanim 3235 | 275572 ispslevmamaluladiinin 3(2-3-5)

Instrumentation in Biotechnology Instrumentation in Biotechnology

Aug wdnnis ngud MAsidesduiniesile Aug wdnnis nqui MAadesduiaiecile N
masumeluladdinm  milduagnsthgednuieesien | mehumeluladdinm milfuagnmsthpinviaiesilod
drdmanalulagdinminugaamnisy fvuasdnd drdgmanaluladdrinmiugaamnisy Avuazdnd

Knowledge, principles and theories related to Knowledge, principles and theories related to
biotechnology instrument, usage and maintenance of | biotechnology instrument, usage and maintenance of
essential biotechnological instruments of industrial, | essential biotechnological instruments of industrial,
plant and animal biotechnology. plant and animal biotechnology.
275575 anulasaiouazdemuuanie  3(2-3-5) 275575 Anulasaiouazdemnuanis  3(2-3-5)

wialulagdinn wialulagdinin

Biosafety and Regulation in Biotechnology Biosafety and Regulation in Biotechnology ALAL

ANudAy NsUssdiuaulasndsosnandud
manaluladiinnuazdddindautasiugnisy eedns
waru1nsn1UesiudunsigaInnIsaaLlasiugnssy
ngyine dermun wardunneiiinannadnudamiesn
WAIWUENTIN N1THAILINIATFIUN1TTUTOINEN A9l
wAlulagdinn

Safety assessment of biotechnology- based
modified

organization and regulations for risks prevention from

products and  genetically organism,
genetically modified organisms, laws, rules and risks
from genetic modification, development of standards

for quality assurance of biotechnology-based products.

AITudIAY N1sUsEiiiuAIINUaanieve
wanFasimanaluladfinmuardsdiiindauuasiugnssu
aeAnsuazansnistesiudunsieainnisanulasiugnssy
ngvane Fermun uazdunseiinannisdaudamiesin
WAIWUENTIN NITHAUINIATFIUNITTUTOINEA AU
wialulaBTanmn

Safety assessment of biotechnology-based
products and genetically modified organism,
organization and regulations for risks prevention from
genetically modified organisms, laws, rules and risks
from genetic modification, development of standards

for quality assurance of biotechnology-based products.
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Suridaseuldiuaasiiiieades Juridaseuliiuaasiiiieades
258101 Fvinendosdu 3(3-06) | 258101 Tmentesdu 3(3-0-6) AYLAL
Introductory Biology Introductory Biology
AniaTRveddiTin sidouiimaingnmans AniaTRveddiTin suidouimeimeimans
asinivesdalidin lassadauaziunuodduvonsad siug | asiedveddeldin Tassadauay wunuedduveavad Wug
mans Tassadsuwazwiiivesity Tassadswaswiiives mans Tassaduwazwiiivesiiy Tnswadsazmidives
&S nalnmsindTannns avamanvianeresdedidin & nalnmaindannnms avamvanvangvesddidin
UfduitusvesdalTinuarAuanden uasngngu Ufdusvesdaiiinuardanndon uaznginssu
Properties of life, Scientific methods, Properties of life, Scientific methods, chemical
chemical building blocks of life, structure and building blocks of life, structure and metabolism of
metabolism of cells, genetics, structures and functions | cells, genetics, structures and functions of plants,
of plants, structures and functions of animals, structures and functions of animals, mechanism of
mechanism of evolution, diversity of life, interactions evolution, diversity of life, interactions between
between organisms and environment, behavior. organisms and environment, behavior.
258102 UJURNISTIINeN 1(0-3-2) | 258102 UJUANMITIINEN 1(0-3-1)
Laboratory in Biology Laboratory in Biology ALLAN
AnudaensieluiesljURinig ndewanseel wad AnudaendeluiesliRins ndesganssel
UAZRBTUNLUAE NISLULYAR N1TANEVOASNBUENUGNITN | WadLazeasuNLAa NMILUNTad N1SaNevonanyMy
Arumanvaevesiedidin adeiy Tasedauaznns | Wugnssu anuvennvanevesieiidin eifeiiy Tassaih
euvesia Tasadawaznisviouresdnd doaingd waznsvhuvesiie lassaenazn1sviouresdnd
Laboratory safety, microscopes, cells and Warne
organelles, cell division, genetic inheritance, diversity of Laboratory safety, microscopes, cells and
life, plant tissues, structures and functions of plants, organelles, cell division, genetic inheritance, diversity of
structures and functions of animals, ecology. life, plant tissues, structures and functions of plants,
structures and functions of animals, ecology.
258121 e w09 3(2-3-5) | 258121 T InenveINY 3(2-3-5)
Plant Biology Plant Biology
puaNnvianevesiy Tassadne i Snves pUanvianevesi Taseadne wini Snves ALLAL
MN9FgIU NFINALAE dTINEIVRINY MIFNgIU NMTINALGY @35INE1VRINY
Plant diversity, structures and functions, Plant diversity, structures and functions,
morphology, anatomy and physiology of plants. morphology, anatomy and physiology of plants.
258211 Waduazdinenseauluana 3(3-0-6) | 258211 \wasuardIIMesEAUliaNa 3(3-0-6)
Cell and Molecular Biology Cell and Molecular Biology
Tasseaseiulunananaswifivesessuniuad Tassaasedulananauas i fivesessuniuad AALAY

meluwad Tndnsveead szuun1svineu uay
ANFLTUS YBaTadLazDsILNIaa

Molecular structure of cells, organelle
function, cell cycle and control of cell cycle,
mechanism of cellular function, interaction of cell

organelles.

meluwad Jdnsveswad szuun1svineu wag
ANFLTUS UBITadLALDRsUNLaA

Molecular structure of cells, organelle
function, cell cycle and control of cell cycle,
mechanism of cellular function, interaction of cell

organelles.
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258261  fiusmaniiily 22-06) | 258261 ugmansinly 2(2-0-4)

General Genetics General Genetics

ﬁﬂwwﬁﬂm'ﬁﬁugm@umﬁuqmﬁm% 3 AnuaEiugNTIN MIteneamaiugnssumy | Yiumedue
fENASNYALUINITUAUVANTBLUUAR aNTHUGNTIN | NQUeIILAA LAz WugnITuuenmieNNgUeLLLLAR 3163
mseneiiuglsedR mImuaunsuansoenuesdu fus | aswugnssy Tassaiedluy msnats msuanseenves | uazdiuaudalia
Fu FanmsmaiugnssuesdadiTin gu Wugmansuszyins msussgndldiugmanslu N

Basic concepts of heredity, pattern of
inheritance, genetic material, the mechanism of gene
action, change in genetic material, genetic variation

and evolution.

FAnUszanTu

Genetic characters, Mendelian and non
Mendelon inheritance, genetic materials, genome
structure, mutation, gene expression, population

genetics and application in everyday life.

2(2-0-6) 1Tu 2(2-0-
a)

258251 HLAINe 3(2-3-5)
Ecology
pruduiusvesdadiTinduamndenluseausig

9 WuAszaudaliTin seduuszanns sedudinuadiiin uas

sesulanvesddidin
Interactions between organisms and their

environment at the individual, population, community

and ecosystem levels of organization.

Uns1e739

258341 fugFansuarImwINIg 3(2-3-5)
Genetics and Evolution
ﬁugmmaqﬁuqmam%msﬁwawaﬂﬁﬂwmsﬁu§niim

mMeinuredu lul lnssadwedasundunazlasiulo

AnukUsUTuludnuugiugnssy fugrmansves Ussyns

wardiannnisvosadidin
Basic principles of classical and molecular

genetics, physical and chemical basic

of heredity, fundamental concepts in population

genetics and evolution.

258341 Wugmaniuasiiauinis 3(2-3-5)
Genetics and Evolution
ﬁug'}uﬁuaw‘v’uqmam%msﬁwswamé’ﬂwmsﬁuqﬂism

nsvheuresdu Tun lnssadwedlasundulazlasiulo

AnukUsUTuludnuugiugnssy fugeansves Ussns

wardiannnisvesddidin
Basic principles of classical and molecular

genetics, physical and chemical basic

of heredity, fundamental concepts in population

genetics and evolution.

ALLAL
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1. Jyunu (11A9.1) AIUsENAURIEAVINUFIUN
Ingdansuazaiafans laedanuiuniteinsay

Inlundngasingrmansdadin a1v3vdainen

nangnsuTuuse w.A. 2565

NTIINEN
Communicative English for Research

Presentation in Biology

Lidaandn 24 wiqeiin Hosw3w wiaein
1.1 vangasdaassunguiviuny laedidnuiumide | 1.1 vangasdeaissunguiviuny laeddnuiumioe
Ansau litdawndn 18 wilehn fingau litieendn 28 wiawhin
1.1.1 adadans Liteundy 6 wiiefn 252113 pgaenansdmsuIvieneans 3(3-0-6)
Mathernatics for Science 3(3-0-6)
252114 upeRRadWIUInemans
Calculus for Science
1.1.2 wndivhluvdeiiugiu (mgufiuasUfoinig) 256103  infliUewu 3(3-0-6)
laitonin 4 wiiein Introductory Chemistry
256113 UftRmawndidesu 1(0-3-1)
Introductory Chemistry Laboratory
1.1.3 FAvewhluvdeiiugu nuiuasUioing) 258122 Wgnwenans 3(2-3-5)
laitioanin 4 wiefin Botany
258132 devinen 3(2-3-5)
Zoology
1.1.4 MAndvhluvdefiugiu moufuasufi@ins i | 261103 RaAndidesdu 3(3-0-6)
Uesn1 4 wihein Introductory Physics
261113 UjtRmsiandidosu 1(0-2-1)
Laboratory in Introductory Physics
1.2 néngasaesdaliisnedvuny 4 ngu anude 1.1
\aAuSnegetios 2 nguivlaell Sudumioe
Angau lideundn 6 wiioein
1.2.1 viuddlundguivuadvluvdeiugiu 256254 LATIATIEATIUTU 3(3-0-6)
Quantitative Chemical Analysis
256257 UfuRn1sieiitasiidelsuu 1(0-3-1)
Quantitative Chemical Analysis Laboratory
1.2.2 vidulundudrinewhluniedug 258200  msdeanInwISInguileingUszadlany 1(0-2-1)
N9 INEN
Communicative English for Specific
Purposes in Biology
258201 msdeasnedingmiten e iids 1(0-2-1)
YININNTIING
Communicative English for Academic
Analysis in Biology
258202  msdoansmwSinguiiensihiauonay 1(0-2-1)




226

2. A ANIZAUVIAU (1AB.1) UsEnaunaeian
WzlIAULagITIANIZAULEaN Iuurneinly
PUINLSIUAVTIUIUNULBTAA

Tuda 1 dasliitiosndn 84 wiqefia

Alundngasineraransinga a1v13¥1823Inen

nangnsuTuuse w.A. 2565

= a
VBINYIY

wdenn

FPnanzauleru Usenauiag

& v do & v = ° %) '
annnannanlunaaseu i]']u’nﬂuuaﬂﬂg'] 39

AU NANIZANUINUUY 55 WLeAn UTTNaunle AT NanIzaIuUIAy
FIUIU 43 NUILHAA LaZITANIT AMULEINIINIY 12 WUEhn

wuaein
2.1.1 Fuail (ngufuazuiinig) 411221 Fued 4(3-3-7)
liitipanin 4 wihedn Biochemistry
2.1.2 @¥7IMeN (Naufuazuiinig) 266201  qa¥7Anewhly 3(2-2-5)
litaani1 4 wheis General Microbiology
258361 wndiameadiawazmsldiniosdionsdyinen 3(2-3-5)
Techniques and Instrumentation in Biology
ERER Lﬁamﬁawﬁﬂuiw%mﬁgaﬁﬁﬁwmﬁﬂ 1 mhgin
agluse3n 258361
2.1.3 \piiBun3d (nguiuavjunnis) 256121 \ABuUVSY 3(3-0-6)
laitlownin 4 wihefn Organic Chemistry
256122 U{URNsANduvsd 1(0-3-1)
Organic Chemistry Laboratory
2.1.4 Tradf/adfiugu laitosndh 3 wihedn 255111  F7adf 3(2-2-5)
Biostatistics
2.2 A aNIZE1U 2.2 3P UANIZEIUT
liifdfaandn 26 winein lsitiaandn 43 waena
2.2.1 ¥aunms bidesnin 3 wiein 258344  ATUINIg 3(3-0-6)
Evolution
2.2.2 myduiuguasiugnssy ludesndn 4 wiiefin | 258342 ndnwugmans 3(3-0-6)
Principles of Genetics
258343 UfURAMIRugAans 1(0-3-1)
Laboratory in Genetics
2.2.3 NIINTZUULAZAIUNAINUAIINITIING 258221  vNOUNTHIEIU 2(2-0-4)
laitlowndn 4 wihefn Principles of Taxonomy
258222  AUMAINUAIININTINNLAUTE IR 2(2-0-4)
ITuinig Biodiversity and Phylogenetics
2.2.4 NM3INTEUULAZAUNAINUNAIEN TN 258221 ﬁé’ﬂaymu%mu 2(2-0-4)
laitipanin 4 winefin Principles of Taxonomy
258222  ANUAIANANENITINNLAE Use IR 2(2-0-4)
ITuinig Biodiversity and Phylogenetics
2.2.5 lnssasuaznthiiveuad 258212  #Avenveugan 4(4-0-8)

Lideenin 4 miein

Cell Biology
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Fosedw WUWAN
Tudia 1 deslitioandn 84 wiawhin
2.2.5 Tnssaduazmniniiveusad 258212 FNINeveTad 4(4-0-8)
liitosnin 4 wiiefin Cell Biology
2.2.6 MEANMALAZETTIMENveETIn 258302  a3sivienvialy 4(4-0-8)
liitosnin 4 wiiefin General Physiology
2.2.7 psfamsetussninddiaiudwanden T | 258252 wandneiven 3(3-0-6)
Hounan 4 wilheie Principles of Ecology
258253 UjURNstnAInen 1(0-3-1)
Laboratory in Ecology
2.2.8 duuun Litlesnin 1 wiiheie 258091  duuwn 1(0-2-1)
Seminar
2.2.9 Tasenu ldtipenii 2 nuawin 258090  1ASINUTIINGT 2(0-4-2)
Biology Project
2.8.10 Inendnusseaulsyans wie aunadne/ 258492  AnenfinusszaulSanng 6
Hnousu wisknanulusisuseine 39 Undergraduate Thesis whefin
258496  @nnaAnw 6
Ep! Co-operative Education VeIl
258497  nsineusuvseinaulusnalseine 6
International Academic or Professional
Training
2.3 Aanizauden Tdendeudtuaulidesndn | 258  Jvden laitfoanan
12 wienn 12
v ndenlunguanuieng  medaiven laud Vet
NAUNONYANENS  NauaRYINe
naustugmans nauinAiveuasduindon nau
wadan1e¥inewagmaluladdinim
NANYINITIUMANS
3. wundrdeniEs (uae.1) desbideandn XOOOXX  ATUABNLES laitfoanan
6 WUwNA Free Elective 6 vIenn




228

ANANUIN 4

ANFALAIAIARIZNTTUNTWAILIANFATANUNTAUNINTFTIUAMIAITLAUDANANBILVISYA
(TQF)



229

Adaninedguysans
<0 mr"w’
n Sod’om
. z -~ -~
3ae usemannENIIIM SR MANGAS
wingasinermansindn a1w13vidaine ningnsuiulge wa. beoe

ANZINEIAIans

At ALEINEIManT unIvendoulsms sxdndunisuiuiimdngnsineimiansinga
aiundiine fesasunseumsuiuysuanges muvsEninssnTeAneEnTT e nsaviRsgIY
ANASEAURANANYILIIF (TQF) 1.0, bEdle WALINUFNINTTIUNENGRTSEAURALANYY W.A. beda
weldlulmsfinmg eeoe

Fadu weldnssutuntsimumiouiuuseseasBonvasmdngmsinemans Snudia
a1113113Ane1 nangnIUTuU e, bede vasmminemnans Wulddeanudevioonasi
UszAnSaw axiu o1dgunanuanaluanas es 17997 bo WALNIATT me wan sy Uy
NMINBIALULIALS WA bdam 5moia9‘?oﬁm:msmmsﬁ‘muwé’nqmsmnnsaummgwqmqeﬁ
SEAURANANY IR (TOF) W1, loddlo UBBINNMNATTIUMANGRTILFUGIANE WA, bdea il

ivinwn
&. DEMIVANMINGSBUNGAIS
lo. 5090BMTUF (389MaRs19158 #5759 uihals)

o, ANVARNY VBT IERS
& J0WRNUAETIIINT AgIveImans

- Ve I ‘. - v - -~ - - -
wim  Widwinwidusn q Wslimsanmisdiueneasdunvamanans
dviiuludisruduuios duisasdnmmingussasAnanall



230

-

ningniinearansindin

#19713971829M1 NaNgAIUTUUR WA, bebd

AMZNITUNTINNANGAT

&. HU0MARs1N50 As.auing vieudund divinvoundngns

lo. §0mARs13738 As.uednuel Bumsena AivAryoundngns

. 589M1@RT19138 73, 5uF TuudeBaein ORRAR LIRS LG EDY

. HHIUAENTIN5E ATURITIM WATUA asdusEImangns

& mansanst asgiuv Teslvanna AMsIRdnIEUeN
(FSnwanauiugamaniuislssmalng)

o. WAMINIYE AFALe N ANsaRAMBYaN
Edrmsdheyaea viEMaun (Usamalvg) ie)

ol. Tifeund Lgesed nosseu HNHAMANDUDN
Ennemslsaiouigsmegdoyasal 9. uasarssd

<. 9.fing Sudin Auvufwdii

& AT 2L Awnuiwdlagi

@o. ftwmansnanid avinffng wnswi giviinvaunangms

ANZNITUNMTININEWANGAs

L3 .{ L5 -y
o ANAAI915E Avavdnh  Ugm HNTIRMAINEN
(Fwimhedjiinsidedamundindvosdnd
waztdnnonsgudamadudaiuanumanuaemiinnm)

lo. 399319138 ma.fundu Winlua gnsanAlineuan
(rauvfinnusinemaniuazmalulad invimendoswdgiyadens

o welue 1055y HMSIAAAEUDN
(§¥nm3dhoe u3En Abbott Medical (Thailand))

< 799575 oAU 2SR

¢ ghemans1sd aLUnd s 21915 UsEIMEngms

b, A.QUATITIN USUIANGY giviinyoundngns

@, AU AANTYINY gunufudiil

&, WWAMNUAANYA] WAULATINDA duvuwdieyiy

o, §1I0faRT19138 A3.10 sl diviinraunangns

Usesmu

NIsuNTg
FFHNF]
NFIUNT
NsSSUMS

UEEH N F]

UFFH ]

HEFHANY

NTINMIG
NTTUNTTUASLANIYNTI

Usesu

ATTUNTT

ATTUNT

NITUNI3
NISUMS
nFIUMg
N FFHLINF]
NISUMS
AFIUNTTLABIAYIYNTT



231

-~

wid  Waumdngnstiaonadasmunsousnasgiunandsyivaauinuuieni (TQF)

WA, loddlo UAUINUIBNATHIUNANGATTLAUDANAN WA, beda

vl Fausiudd a/wqﬁmuu w.A. 2563 Wuauly

daru Jun aqﬁﬁmﬂu WA, 2563

-

—0

—

sty

(599Mans1sd #3133 uials)

$9385N13UR U{URTI9M

FLY I

DNISURNVINN ALY



232

ANANUIN 5

< a 4 Y]
a*gﬂﬂizmun'ﬁ'aquwwanqm



233

HAFTUIINIINITININENANGATAINNTIUNIING 3 YU wuspaindasienaluil

vuandl 1 Toyaialy

1. luvhteanunisaiviensianiasugia mssrsiemnuedeulmssninsUsamaidfalutlagiu
U n5USE CBD Cop 15 Wagn15us¥as UN Climate Change Conference (COP26) Tiiuilade
wansl N suantasin e lunlmindauamnsalunisudedugs
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= v [

mamﬂuamumm%wwumssvmmm SARS-CoV-2 iU neaulisaingt viseanufeItesiv
foifidudenans Ssdruesnsaudennauesind ineiedu

3. lwhdensimumdngns mslinnuddylunisaddliistuguianuduudannndins
Uspendld wamidlefinisnanisnsUssgndasiinagsdaieiuguiidndy wosduldsn

a. lwhdemnuiieadesiviiusavesantiu sunisi3eunsasumsimsadaasaliiinnisisouinase
%30 Life-long Learning aukuinieves 82, lutlagdu Tuvugiigunisite Fnueddfinsdiuduie
Aruanansalun AU venaind ludunsuimsininsuddsen uenainaenaniiseuid
IFnmsiSoundimsfiuiunsimanuidenlaadunyszgndldlunisuinsivinig wazlusu
593U MsunIniFeansinsulyil “a3usssunside” mununsana

wuandl 2 Feyalanzvomdngns

1. iuouur Ut vemidngns “Trinefiffiniuguiidundadiolugnsadne warlinanuide
waluladuazuinnssugnmsianniidediu”

2. msfimsszynruddyremidngnsludegn envandeulesfudoldiuiouvemmiingdeiioglu
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FPUUNFIANITANYT MIAEUNTT wazlATIa19v0IMaNanITIAUWILNE ALK

vNandl 4 nansi3oud nagndnisaeunaznsUsTISTUNG
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HAITUNIIYINTVBIDNTERTURAYRUNANGATUAY
913138UszAmangaInunainInsguluszuy CHECO

%o - dna

(mwlng)  : 599AEATI919Y AT TUR IMUTBUIIGY

(M199ng) : Associate Professor Wandee Wattanachaiyingcharoen

NAIUNIIVINITANUNTINATFIUdaUNES 5 U

UIALN

1.

UFEETIAN RS UNSNELNS MISEAUAUS B TEnINeUsEINA

0.8

UAS19ETIANASUNISHE NS IUSEAUBIR

0.6

UAS19ETIANASUNITHE NS MISSAUUIUIYIR

v saiv Yo [ o a a
Qquasqﬁﬁisﬂﬂ1ﬂiUﬂ75LNEJLLW{Iuigﬂ‘UQSJﬂ']ﬂE]'] LYyU

UEEETIANIASUNSNELNS lUSTAUanIUY

0.4

NuainassAninsweunsganssasludnvauzladnvauzni vseruiedidnnsaiing

online

0.2

AN NTFNEASUNTITUSLLIUNIUN UIINIS VIS UALAUINIIVINITHAN

ANV UL NHIUNITNANTUINUNANLNUIINISUT S RUAMUINIIBINTTH6 L2l LA
UIUIVBSUNISUSTSAUAAUINIIVING

=1

UNANNAITENTOUNAMUNMITINTNANNW UMIATININsnUTng lugudeyansy
2
Wattanachaiyingcharoen, W., Phanmuangma, W., Boonphong, S., Suphrom, N., &

Prasanpan, S. (2020). Sex pheromone and pattern of mating communication

0.6
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of fireflies in subfamily Lampyrinae (Coleoptera: Lampyridae). PSRU Journal
of Science and Technology, 5(2), 35-46. (TCl nga! 2)

fiugfing Auriiivs uavud Saudebaady. (2563). MsnmaUszifiuUiinaasai
ﬁw%’mﬁ’mgﬁ%mjmm%mLmﬁmﬂé’ﬁﬂumaau. 115815 3Iemansuazinalulad,
28(1). (TCI nqu 2)

Add aeudoy, Usunnsal daelng, amsns Shdes, Jud '3’61114%’8?1'\1151%&1". AYIR INIny
uar Sovd 513, (2562). UsgAnSambesiuves Photorhabdus wae
Xenorhabdus 31n3miaftunanyslunIsAIuANiaunadasdyuy. 275477
Inenmansminaves Ui 50 avui 1, @), (TCI ngu 2)

NSNUA DDUNIUY, SYANU 93MINA, TUA "j'ﬁuwi'fa?jaw'%mu LATSAUN UNAGIN. (2561).

LUAINANLNET yast1lnaluiunaminfivelan. PSRU Journal of
Science and Technology, 3(1), 18-27. (TCl ngu 2)
UeBa1 Woedad, Saun winde, Juf Jautebaaiy wavsyadiu 3930388, (2561). A

wanwin  vesuadluauusuy dunetmes Jwindivadan. PSRU Journal
of Science and Technology, 3(1), 9-17. (TCI na 2)

355 M951 aoulnsesy, Saul WA, Jud i’mu%’aﬁuﬁzy LaTSYANY 93RINA. (2561).
ANunaInyinvesualuaIuuzdae Janinfivadlan. PSRU Journal of Science
and Technology. 3(1),  1-8. (TCl n&y 2)

Unun esuas, ganaf szazng, asaya Aoy, algnad JUseasuns, fisey gﬂ@ﬂiﬁﬂa, JUf
Saududuadey uaviusing fusiudivs. (2561). arsadiidadngiialudsuas
wouadnusss s Inendowisislunnamienouans. 2759751087
nysuly, 10(1), 82-87. (TCI nqy 2)

10. uUNANNITEUIBUNANNIYINTTATUENYsAlNANNWIuTBudUasRInnsUsTY
INT

STAUYIA

i3 1A3eYANAUASY, AuR Jaudedaultey, Ay 39393Ua Uazansdy annn. (2562).
nswWssuliisulszansamvenasesunefidueludiugiudies. s1899udY

o999nn5UsyyuduNIMINIvINIg A merdemaluladsivainanyivean
AFI7 12, 26-28, Tquieu 2562. 1101-1111.

11. unAuITenTaunANIYINITatuanysalnanunlusenuduiiasannsuseau

AYINITILAVUIUNYIA W3 1WNTENTIVINTIEAUEIANleglugiuzdaya anudsenie
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N.W.9. Wsa3zilouANENIIUNITNITYANANYIIRIY HANNAIINITNAITAUNINTETNI
AN TEMTUNITHEUNTHAIIUNIIVING W.A.2556

12. unaMuATevseunaMadrmsiianuwlunsasivnsssivuunvaiegly
gudaya a1y
Usenid N8, #3258 U8UAMENIIUNITNITAANANEIIIRIY NaNNATINITNIITN
13FIN

AYINTFTAINSUNISHHNYBWIHAIIUNIGIBING W.A.2556

Hinhumpatch, P. & Wattanachaiyingcharoen, W. (2020). Monitoring of Carbamate
Insecticide Residues in Cucumbers Produced from Conventional and
Greenhouse Farming Systems. EnvironmentAsia, 13(3), 61-69.

Tathawee, T., Wattanachaiyingcharoen, W., Suwannakom, A. & Prasarnpun, S.

(2020). Flash communication pattern analysis of fireflies based on
computer vision. International Journal of Advances in Intelligent
Informatics, 6(1), 60-71.

Ballantyne, L. A., Lambkin, C. L., Ho, J. Z., Jusoh, W. F. A., Nada, B., Nak-Eiam, S.,
Thancharoen, A., Wattanachaiyingcharoen, W. & Yiu, V. (2019). The

Luciolinae of SE Asia and the Australopacific region: a revisionary checklist
(Coleoptera: Lampyridae) including description of three new genera and 13
new species. Zootaxa, 4687(1), 1-174.

Kanthawongwan, T., Wattanachaiyingcharoen, W. & Hinhumpatch, P. (2019).

Acetylcholinesterase-Inhibiting Insecticide Residues in Commonly

Consumed Fried Edible Insects. EnvironmentAsia, 12(1).

13. wmmu%’w‘%aummqu%mmsﬁﬁﬁmﬂu’;'1sms’%%ﬂmsszé’umuwﬂﬁﬁ‘lajagﬂu
gudaya mudsEnia nw.e. viessilsuamznssun1saaufne1dIfle naninauainTg
WATUIIFTEISNIIVINITAINSUNISTLHY NI HAIIUNIIYINTG W.A.2556 LAFaIUY

o L% a (3 o < v < & }%4 4%
aueanaartuaylinuazdnvindulsenialinsiuidunimaly wazsudsli nwa./
nna. nsrunielu 30 Juduudiuneandsznia (@eliaglu Beall’s list) wiaAnuwlilu
13E153vMsivnglugiudaya TCI ngad 1
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13nua FunzUseiiies, Wusiing Auviyiies, Jus Jaudedaaiey. (2561). N1395790
aswnimdndngiivnnmslundnanidmieluswneiiosivalan. 375579
Inemansysng, 23(3), 1729-1737. (TCI ngul 1)

14. HANUAUNUNUGNY Wugdnd NAunuTnduazldsunsaansideu

15. HAUNIASUNISANENTUNS

16. NAUIVLNNUIYITUNIDDIANTILAUVIRI19 AR TUNS

17. HauIvIN155uTgaIANNtASUNISUSLLIUNI LN U9IN IS VIR AUINIIBINITHAD

[ 1 a v v n [P ] = Y a )
VBIUIDIITMNAITUNINIVINTITUVINAU 13J°l°umuwuwaamsﬁnmLwaiuﬂsw‘,zy'l bUUNAIIU

N193¥IN 15N LATUNITIHEUNIATURENLN U NAINUATUNITHANTUILAIATTAYAAAAT TIAT LIS

93913 Wukanumairinislusey 5 Ydaunas wazilisunuguuuuussanunsy

( 5091@R519198 A3 5UA Tautedauady )
197199905 IAUATNAUNIITING
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%o - dna

(melng)  : 599AERS19759 A5, Aswey 1suan

(ﬂ'l‘is}']é'\inq‘le}) : Assoc. Prof. Dr. Siripong Premjet

2

NAIIUNINIYINITANUN NN TFIUToUNAS 5 U Uwitin
1. 9UES19E5IANIASUNITHELINS LUTEAUAINIINNDTLNINUTLNA 0.8
2. UAZ19ETIANIASUNITHNELNS IUSLAUBIR 0.6
3. UAIETIANASUNITHNELNS MISLAUUIUIBIR 1
4. uaeassanlasunsmeunsluszauiininadeu 1
5. UaEETIANASUNISNELNS lUSTAUanIUY 0.4
6. nuaseassAniiniswennsgansisaludnuacladnuauls wisnudedidnnselind | 0.2

online
7. A9ITeNUeAaNlASUNITUSLIIUNIUNAITINITVDSUAITWNUANIIVINITHAD 1
8. ANSIVIBNUIADNEIUNITNIITAUIAIUNANLNAUNNITUSTLLAUAAUINIIIBINTH6 Ll LA 1
115 UNISUTSLRUALAUINIGIBINAG
9. UNANMNTRENIBUNANUNIIMNINANNNTUIIETIV NIV lugrudeyangun | 0.6
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NAUNIIIYINITANUN NN TFIUToUNES 5 U witin
10. UNANMNTLNITOUNAMNIVINFRUUANYTAINARLW T8 udulesaInnIsUTEyu 0.2
RLIgle
FTAUYA
11. unAuITenTaunANNIYINITatuanysalnanunluenuduiliasannsuseau 0.4

AINTILAVUIUYIA WTaluNTasIvInssEauAndeglugiuzdaya anudsenia
N.1.9. MT932iguAMENTINNITNITRANANEIIIAIY NENNAIINITNAITAUITETNIN
APINTEMFUNMSIHEUNIHANIUNIIYINTG W.A.2556

12. Ummm%{fw'%awmqu%smms‘ﬁﬁﬁmﬂu’;ﬂsmﬁmmss:ﬁ’ummmﬁﬁaeﬂu 1
gudoya muUsEnia n.w.a. W3aseilauAnEnNIINNIINITRANANEIINGE MENNe
A1SNANTUIMTAITNIIVINTTAMSUNTISIHBLNINATIUNIEIVING W.A.2556
Premijet, D., Obeng, A. K., Yoo, H. Y., Kim, S. W. & Premjet, S. (2021).

Physicochemical characterization of Jatropha podagrica seed oil for
potential biodiesel production and other industrial applications in Thailand.
Sains Malaysiana, 50(1), 3345-3352. (ISI & Scopus, Q2)

Premijet, D., Obeng, A. K. & Premjet, S. (2020). Establishment of callus culture of
Melientha suavis Pierre. Chilean Journal of Agricultural Research, 8(3), 459-
465. (ISI & Scopus, Q2)

Premjet, D., Obeng, A. K., Kongbangkerd, A. & Premjet, S. (2019). Intergeneric hybrid
from Jatropha curcas L. and Ricinus communis L. characterization and
polyploid induction. Biology, 8(2) 50, 1-11. (ISI & Scopus, Q1)

Obeng, A. K., Premjet, D. & Premjet, S. (2019). Combining autoclaving with mild
alkaline solution as a pretreatment technique to enhance glucose recovery
from the invasive weed Chloris barbata. Biomolecules, 9(4) 120, 1-13. (ISl &
Scopus, Q1)

Pratama, M. D., Premjet, S., Choopayak, C. & Premjet, D. (2019). Chemical
composition and antioxidant activities of essential oil from Somsa (Citrus

aurantium L.) in Phitsanulok province, Thailand. Asia-Pacific Journal of

Science and Technology, 24(1), 1-8. (Scopus, Q3)
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Thanakronpaisan, K., Kongbangkerd, A., Premjet, S. & Premjet, D. (2019). Effect of
BA and chitosan on In vitro growth of Musa (ABB Group)‘Kluai Namwa Mali-
Ong’. Asia-Pacific Journal of Science and Technology, 24(1), 1-6. (Scopus,
Q3)

Premjet, S., Premjet, D., Yoo, H. Y. & Kim, S. W. (2018). Improvement of sugar
recovery from Sida acuta (Thailand Weed) by NaOH pretreatment and
application to bioethanol production. Korean Journal of Chemical
Engineering, 35(12), 2413-2420. (ISI & Scopus, Q2)

Obeng, A. K., Premjet, D. & Premjet, S. (2018). Fermentable sugar production from
the peels of two durian (Durio zibethinus Murr.) cultivars by phosphoric acid
pretreatment. BioResources, 7(4), 60. (ISI & Scopus, Q2)

Premjet, S., Dana, S., Obeng, A. K. & Premjet, D. (2018). Enzymatic response to
structural and chemical transformations in Hibiscus sabdariffa var. altissima
bark and core during phosphoric acid pretreatment. Bioresource technology,
13(3), 6778-6789. (ISl & Scopus, Q2)

Obeng, A. K., Premjet, D. & Premjet, S. (2018). A Review article of biological
pretreatment of agricultural biomass. Pertanika Journal of Tropical

Agricultural Science, 41(1), 19-40. (ISl & Scopus, Q4)

13. unANNIFBuIaUNANNINNINANNNTUINTENTIvINTTERULIUIN A g Ty
gudaya mudsznia nw.e. viessilsuamuznIsun1saauAne1IIflY naninMueinTg
NAITUIITEITNIIVINITAINSUNITLHY NI HAIIUNIGIVINTG W.A.2556 ada1uu

o C% a s o < v [ o v %
ueuaanaavuaylinuazinintulsenalinsuitunimaly uazuddli nwe./
nna. nsruniglu 30 Juduudiunaandsznia (@eluaglu Beall’s list) viaAnuwlilu
sasIvImsivsnglugiudaya TCI ngam 1
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NAUNIIIYINITANUN NN TFIUToUNES 5 U witin
16. HATUIVLNNUILINUNTDBIANTTLAUYIRINA9 AT UNS 1
17. a9V IN155UTTFIANNIASUN15U T RUMNIULN SN S VDA WAUINIIBINIT A 1

o ' a Yy 9 1 =% =2 a4 o a &
va3usasimanIunIvINIsdieiu lilddruntsvasnisfnwnasuusyyn Wunau
119391150 LASUNISIHBRNIATURENLN U NN NUATUNITNANTAUILAIATTAUARAAI TIAT LIS
M35 Wuraumalrinisluseu 5 Vdaunas wazilisunuguuuuussanynsy

2900 e z.z./:-mg ..........

( 5f.A5. A3nay Wsuds )
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HAIIUNNIYINTTVRIR1NTELTURRvaUNANgATIAY
913158UsEImangAIAunaaiNInsguluszuy CHECO

%o - dna

(Mmelng)  : 589A18M519158 As.85anwal YudsH

(n199ngE) : Assoc.Prof.Dr. Sirilux Chaijamrus

2

NAIUNIIVINTANUNTINATFIUdaUNES 5 U Wwitin
1. UAS19ETIANIASUNITIHELNS IUSEAUAIINTINADTLNINUSLNA 0.8
2. UAS19ETIANEASUNITHNELNS MISLAUBIRA 0.6
3. UAIETIANASUNITHNELNS MISLAUUIUIBIR 1
4. NuUEFNETIANIRTUNSINELNS TUSEAUINIAR LT 1
5. UaE9ETIANASUNISNELNS lUsTAUanIUY 0.4
6. nuasvaTIAntinIsmennsgansisaludnuacladnuanils wissudedidnnselind | 0.2

online
7. ANSIVTeNUSANIASUNITUSLLAUNIUNATINITVDSUAITBWRUINIIVINITHAD 1
8. ANSIVTONUIFDNAIUNITNAITAUINIUNANLNAUIINITUTLLAUAUUINIIBINTHA L LR 1
UUIVBSUNISUSSAUAAUINIIVING
9. UNANMNTREUIBUNANUNIIMNINANNNTUITETIVINTTIUTINg lugrudeyangun | 0.6
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10. unANNITEUIaUNANNIYINITaTuaNYsalnANluenuduiiasanmMsUszau
YINTILAUYIA

0.2

11. unAMuAdevdeunanudrmsatiuauysalfiaiuwluseauduilesainnisuszyu
FynsszRuuUINA wslursasivimsssiuvanieglugiuzdoya amdssne
N.W.9. W3a3zilguANENIIUNITNITYANANYIIRIY HANNAIINITNAITAUNITETN
APINTEMFUNMSIHEUNIHANIUNIAIYINTG W.A.2556
Onchan W. & Chaijamrus, S. (2019). Utilization of co-product from corn gluten meal

by enzymatic hydrolysis. The Pure and Applied Chemistry International

Conference (PACCON) proceeding. On 7-8" February. Bangkok, Thailand. FA22,
p. 118-124.

0.4

12. unaMuAdevseunaadrmsiianuwlunsasivnsssivuunvaiegly
gudaya mudsEnia n.w.e. WIaseilsuAnEnIIUNIINITANANYIINAY VdnInae
N13NAITAUNINTAITNIYINITAIMIUNM TNELWINAITUNIIVING W.A.2556
Sapaporn, N. Chaijamrus, S. Wassana Chatdaumrong, and Worasit Tochampa. (2019).
Degradation and polymerlization of black liquor lignin using Bacillus sp.
isolated from a pulp mill. Bioresources, 14(1), 1049-1076. (SJR Quartile 3)

Jaikua M., Thongsan S., and Chaijamrus S. (2018). Development of a microalgae
based system for biogas upgrading and oil production from waste biomass.
International Energy Journal 18(3), 231-242. (SJR Quartile 3)

Thongsook, T. & Chaijamrus, S. (2018). Optimization of enzymatic hydrolysis of
copra meal: compositions and properties of hydrolysate. Journal of Food
Science and Technology, 55(9), 3721-3730. (SJR Quartile 2)

13. UNAMUITENIDUNANNIYINTTRNNNTUTENTIVINTIEAULILIY AN lsiagTu
gudaya mudsznia nw.e. viessilsuamznssun1saauAne1IIfle naninmueinTg
NATUINTETNIIVINTEMFUNTINIUNITHAIIUNIGAYINTG W.A.2556 UdaarTu

o o/ va o o & 4 < & 14 4
auaanaadueylinuazinintudssnalinsuitunmaly uazuddli nwe./
nna. nsrunielu 30 Juduudiunaandsznia (@eliaglu Beall’s list) wiaAnunlilu
Mn3asIvmsivsnglugnudaya TCI ngad 1

0.8
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14. HaUAUNURUGNY Wugdnd nAunulntduaglisunisaansideu 1
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NAIUNIIVINTANMNTINATFIUdaUNES 5 U Wwitin
1. 9UES19E5IANIASUNITHEINS LUTEAUAINTINNDTLNINUTLNA 0.8
2. UAS19ETIANEASUNITHNELNS MISLAUBIRA 0.6
3. UAEIETIANIASUNITHNELNS IUSLAUUIUIBIR 1
4. NuUESNETIANIATUNSINELNS TUSEAUINIAR LT 1
5. UAIETIANASUNISNELNS MISTAUANIUY 0.4
6. nuaseassAniiniswennsgansisaludnuacladnuauls wisnudedidnnselind | 0.2

online
7. ANSIVTeNUSANLASUNITUSLLAUNIUNATINITVDSUAIBWRUANIIVINITHAD 1
8. ANSIVTONUIFDNEIUNITNAITAUIAIUNANLNUIINITUTLLAUAAUINIIVINTHA L LR 1
1IU1VSUNSUTSLHUALAUINIGIBINS
9. UNAMNNITEVTOUNANUNIIVIMSNANNNTUNTAITINsIUTInglugudeyandud | 0.6
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10. unAuIRerTauNANNITINMatuanysalnanulyeuduilainnsussyy
AYINTTLAUYA

0.2

11. unArwAdevaunanairnisatusuysaiiiinuwlussnuduidesainnisuszyu
FynsszivuYd s lunsasinnisszivvansleglugiusdeya amusznne
N.W.9. WIa3zilguANENIIUNITNITYANANYIIRIY HANNAIINITNAITAUNITENTN
AN TEMTUNITHEUNTHAIIUNIIVING W.A.2556

0.4

12. unaMuAdevseunaadrmsiianuwlunsasivnsssivuunvaiegly
gudoya muUsEnia n.w.e. WieszilauAnEnNIINNIINITRANANEIINAE VdNN9
N1SNITUNMTAITNIIVINTITAMIUNSHBLNINAIUNIGIVINIG W.A.2556
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