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2.2 ANz 51

2.2.1 AUeFu 39

2.2.2 Fyden lddesnin 12

3 NUINIYUFDNLET laitlounan 6 6
mirginsiunaaanangns  Lidasnda 120 130

3.1.3 919739 TURUINAI99)

1. nuadnAnenaly U 30 N8
ssrueliiiamFoununguivdeielud
1.1 nguITINTY ORI 12 mheia
001201 inwzarwlng 3(2-2-5)
Thai Language Skills
001211 mmﬁmqwﬁug’m 3(2-2-5)
Fundamental English
001212 AYIDINYRAIL 3(2-2-5)
Developmental English
001213 AYIBINGUYIVING 3(2-2-5)
English for Academic Purposes
1.2 NEUIVINYBEAENT I 6 AYelht
001221 asauwAranfiiionsinwduain 3(3-0-6)

Information Science for Study and Research



001222

1.3 nguiwdeauenans
001232

001237

15

N9 AIAULAZ INUTIT
Language, Society and Culture

U 6 NILne
ﬂgwmaﬁugﬂmﬁa@mmwﬁ%
Fundamental Laws for Quality of Life
Nnwedin
Life Skills

3(3-0-6)

3(3-0-6)

2(1-2-3)

LAZLEAINIIYAVIWAIUNLY A1UIU 1 NUeAe Iearianainsiedvnnenaluil

001250

001251

001252

001253

001254

001255

001256

001257

001258

001259

001260

001261

001262

noan

Golf

LAY

Game

YIS

Body Conditioning
AINTTULNTINIY
Rhythmic Activities
$eth
Swimming

dad

Social Dance
PLN5o

Takraw
TUNUINTT
Recreation
goniuea
Softball

Wuila

Tennis
WLUamuila
Table Tennis
URALNAUDA
Basketball
WUATIUAU

Badminton

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)



001263

001264

001265

1.4 AgudvIngrAans

001272
001274

2. RUNIYNANTE

2.1 %%ﬂﬁugﬂu
251100
252111
252112
255111
256103
256121
256254
258122
258132

261103

266201

16

Whuoa
Football
19alaguea
Volleyball
AavznssiedUasiudi
Art of Self-Defense
U 6 nehn
ﬂauﬁaLmaéaﬁauLwﬂ%uﬁugm

Introduction to Computer Information Science

gazaLAllluTInUE iU

Drugs and Chemicals in Daily Life
dwaulddesnin 94 wiedn
U 43 wehn

Usagyineaans

Philosophy of Science

adinransiloy

Introductory Mathematics

LARANH

Calculus

@b

Biostatistics

wilidoeiy

Introductory Chemistry

LAIBUNIY

Organic Chemistry

PIALATIZATIUTU

Quantitative Analysis

nONYAERS

Botany

dn7nen

Zoology

Nandiloedy

Introductory Physics

TNy

General Microbiology

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(2-2-5)

3(3-0-6)

1(1-0-2)

4(4-0-8)

4(4-0-8)

3(3-0-6)

4(3-3-7)

5(4-3-9)

4(3-3-7)

3(2-3-5)

3(2-3-5)

4(3-3-7)

4(3-3-7)



411221

2.2 AYANITAIU

2.2.1 31U09AU

205200

205201

205202

258201

258202

258212

258252

258253

258302

258343

258344

258345

258491

258492

258496

17

el

Biochemistry
wulddesnin 51
U 39

mMsdeamsmwsinguiloTnguszasdiane
Communicative English for Specific Purposes
nsdeasnmdinguiton1sinseiddivinms
Communicative English for Academic Analysis
nsdeasnmdinguilon1sinauenay

Communicative English for Research Presentation

NANBUNTUIG Y
Principles of Taxonomy
UURN1soYNIUITIU
Laboratory in Taxonomy
PP Ine1veswad

Cell Biology
nantineInen

Principles of Ecology
Ujuanstivainen
Laboratory in Ecology
a3inevialy

General Physiology
nanNNUgAIERS
Principles of Genetics
U uRnsiugmans
Laboratory in Genetics
IUINIT

Evolution

I

Seminar

=

WeInusTEAUUS Y90S
Undergraduate Thesis
anfafnw

Co-operative Education

4(3-3-7)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-2-1)

6 MUIBNR

6 MUIBNN 1150
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258497 nsineusunseRnaulumsUssina 6 NBAA
International Academic or Professional Training
MEMe 518791 258496 g 258497 FispulionsielvilaIyvile

2.2.2 Avuden Tunubivdesnin 12 wuwha

Tnewdenanmedulundulaflasiolud

NFUNGNBPAEANT

258321 AN 1VDINY 3(2-3-5)
Plant Physiology

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

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

258325 e vesiivayulng 3(2-3-5)
Biology of Medicinal Plant

258421 AUNTUITIUVBINY 3(2-3-5)
Plant Taxonomy

258422 QAAARTNYNTTO 3(2-3-5)
Plant Geography

258423 NONYAERSHATHFNA 3(2-3-5)
Economic Botany

258424 LSINEN 3(2-3-5)
Palynology

258425 nsLsLRulaue I 3(2-3-5)
Plant Growth

258426 gosluuiy 3(2-3-5)
Plant Hormones

258427 ouusleladuosiy 3(2-3-5)
Embryology of Flowering Plants

258428 Frinenaeld 3(2-3-5)
Orchid Biology

258429 o 3(2-3-5)
Aquatic Plant

NaudRIINT

258332 dnilifinszandunds 3(2-3-5)

Invertebrate Zoology



258333
258334
258335
258353
258431
258432
258433
258434
258435
258437
258438

NALNUSAENT
258342

258441
258442
258443

258444

19

dnidinszgndunad
Vertebrate Zoology
AUNTUIT VIR
Animal Taxonomy
AN UIERNT
Animal Physiology
NOANTINVOIEH
Animal Behavior
piimansdnd
Zoogeography
YINUIUDILUAY
Insect Biology
Irine1vesrenlive
Endocrinology
UsAningniily
General Parasitology
ARETRR AL
Apiculture
Uniinen
Ornithology
dauInen
Malacology

WugAanIvodLLan
Cytogenetics
WUGANANTVDIUYBE

Human Genetics
WugAansUssyng
Population Genetics
fugransdugs

Advanced Genetics
itugmanisesulanaidesiu

Introductory Molecular Genetics

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(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)
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gANANYIY
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nauinmIngLarduInaey

258324

258351

258352

258439

258451

258452

258453

258454

258455

TnAinevesing

Plant Ecology
afimansvesdanudaiidin
Community and Biogeography
Ty vesdn

Animal Ecology

WA AYNIUATYEAR
Economic Entomology
nsmuANAngiivlardnlaediis
Biological Control
FPINLVOILATNY

Pollution Biology

aululad

Limnology

Yrinedundenuarn1seying

Environmental and Conservation Biology

I NUNYLL
Wetland Biology

nauwAANTIINEuaznAlULaEYININ

258361

258445

258461

258462

258471

258495

NNSANNUALEYAINNIINYIANERS
Photography and Drawing in Science
waluladiouie

DNA Technology

WATANITIINYN

Biological Techniques
nMsinziasailadoiie

Plant Tissue Culture
weluladtanmdecdi

Introductory Biotechnology
Wvelagiunnadyinen

Current Topics in Biology

auulitiaenin 6

i2enn

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(1-4-4)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

Hanansadenseuseivile s Mlssoulunineiaeuisms vioan 1ty
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3.1.4 WHUNISANEI

001201

001211

001232

001272

251100

256103

258122

001212

001222

001237

001xxx

252111

256121

258132

FT7 1
ANANITANEIAU
inwzn 1w lng
Thai Language Skills
ASInguitugIy
Fundamental English
ﬂgmmaﬁugwmﬁaﬂmmw%ﬁm

Fundamental Laws for Quality of Life

ﬂauﬁfsma%miaumm%uﬁugm

Introduction to Computer Information Science
Usag 1 inemans

Philosophy of Science

wilifoedy
Introductory Chemistry
NONWAENS
Botany
594
aansAneUane
ANYIDING WA

Developmental English
NYFIPULASINUTTTU
Language, Society and Culture
nwedin
Life Skills
Jwarune
Personal Hygiene Courses
adinrnansiloiy
Introductory Mathematics
LAIBUNIY
Organic Chemistry
dnnen
Zoology

394

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

1(1-0-2)

4(3-3-7)

3(2-3-5)

20 i2enn

3(2-2-5)

3(3-0-6)

2(1-2-3)

1(0-2-1)

4(4-0-8)

5(4-3-9)

3(2-3-5)

21 i2enn
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HT7 2
ANANTSANEAU
001213 AYIBINWTIVING 3(2-2-5)
English for Academic Purposes
001221 ansauwmAranfiiionsinwduaii 3(3-0-6)
Information Science for Study and Research
001274 gazasadlutInUszaiu 3(3-0-6)
Drugs and Chemicals in Daily Life
252112 LAANE 4(4-0-8)
Calculus
256254 PIALATIZATIUTU 4(3-3-7)
Quantitative Analysis
258201 NANBUNTUIT 1Y 3(3-0-6)
Principles of Taxonomy
258202 U URNTOUNITNITIU 1(0-3-1)

Laboratory in Taxonomy
s 21 MuwAR

aAnsAneUane

205200 nMsdeasmwinguiiloTnguszasdiane 1(0-2-1)
Communicative English for Specific Purposes

258212 oL TRILT | 4(4-0-8)
Cell Biology

258252 nantienen 3(3-0-6)
Principle of Ecology

258253 UHUANSHENAINe 1(0-3-1)
Laboratory in Ecology

261103 Nandidossu 4(3-3-7)
Introductory Physics

266201 TNl 4(3-3-7)

General Microbiology
XHXXHX ANaONET 3(x-%-x)
Free Elective
39 20 wienn



205201

255111

258302

258343

258344

258xxx

411221

205202

258345

258491

258xxx

258xxx

258xxx

XXXXXX
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HI7 3
ANANITANEIAU
N3FEIN1ISINg Ao 1T IATIMTIVINT
Communicative English for Academic Analysis
PGl
Biostatistics
a3y
General Physiology
NANNUGAENS
Principles of Genetics
Ufuinisiugaans
Laboratory in Genetics
I UaeN
Elective course
LAl
Biochemistry
PRI

aan1sAnwIUane
m‘iﬁ'amﬁmmﬁﬂﬂq‘wlﬁamiﬁ”ﬂ,auawamu
Communicative English for Research Presentation
TINUINTT
Evolution
duuun
Seminar
den
Elective course
G0N
Elective course
¥ den
Elective course
ANaONES
Free Elective

33U

1(0-2-1)

3(3-0-6)

4(3-3-7)

3(3-0-6)

1(0-3-1)

3(2-3-5)

4(3-3-7)

19 NUIBAR

1(0-2-1)

3(2-3-5)

1(0-2-1)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(x-X-X)

17 NUIBAR
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FuN 4
A1ANTSANYIAU

an A a =
Handonsauluulaluunils

LL'U“UW?]I 1
258492

LL'U“UW?]I 2
258496

258497

a

WINUSTEAUUS QY9

<

Undergraduate Thesis

AUAAANE

Co-operative Education
nsinausuvIeRnaulumsUszIvA
International Academic or Professional Training

EIEEY

=
n1ANIsANEIUaY

JandanssuwuulakuUnilg

gﬂuuuﬁyl
258496

258497

gﬂuwuﬁlz
258492

AnAaAnNE

Co-operative Education
nsRnaUsHNIIRNUlusNaUsEIVA
International Academic or Professional Training

a

WINUSTEAUUS Y9I

o

Undergraduate Thesis
LY

NUIBAR

NUIBAR
=}

VED

NUIBAR

Mi2enn

NUIBAR
=}

%50

NUIBAR

NUIBAR

Mu2enn
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3.1.5 A195UETI8YT
001201 inwen 1w lng 3(2-2-5)
Thai Language Skills
favinwensldnuiidludunisils mssiu maweuazniadeu Wemsdeans
Tnewuinwensiloududfey
Development of communicative language skills including listening, reading,

speaking, and writing with an emphasis on writing skill

001211 ASInguitugIy 3(2-2-5)
Fundamental English
fiavinuensite g 81 amwdinguuarhensalssduiiugu tienisdeans
TuuSuneng 9
Development of fundamental English listening, speaking, reading skills, and

grammar for communicative purposes in various contexts

001212 AYIBINUYHAIL 3(2-2-5)
Developmental English
fauwinwznnsile wa 81u awdanguuaghensal ienisdeansluyTuneng 9
Development of English listening, speaking, reading skills, and grammar for

communicative purposes in various contexts

001213 AYIBINGYYIVING 3(2-2-5)
English for Academic Purposes
NN YN B8N ulastturinyen1581U8 N1STEUNULAZNIIANTIAUATILTIVING
Development of English skills with an emphasis on academic reading, writing and

researching

001221 ansaumamansiiiensinwduat 3(3-0-6)
Information Science for Study and Research
ANIUYNY  AWAIAQYTOEITAUMNA  USTLAVVOIUVERENTAWNA  NI1TNEIUnES
ansauwmAae o nsldweluladansaund  nsden NSENATIEA LasNISULAURATAULNA
naonIuMsEsNasliGouilanedi wasiiddelunslimeannd
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The meaning and importance of information, types of information sources,
approaches, information technology application, selection, synthesis, and presentation of

information as well as creating positive attitudes and a sense of inquiry in students

001122 N9 &AL LAz TRIUSTIY 3(3-0-6)

Language, Society and Culture

au$luiAeafuniw deu uaziaussnilneuazaina audiusseninaniw
fifnedinuuaziausssy Tandrudeluniw Tasadamndny wayTausssunetunsidnvilng
AaenIuNIWUsIUAsueIn msuilieanandademnsdinuuas Sansssu

A study of the relationship between language and society and language and
culture in terms of the ways in which language reflects society and culture. The study includes
the interaction between the Thai language usage and Thai social and cultural structure. The

study also includes language change caused by social and cultural factors

001232 ﬂgmmaﬁugﬁmﬁa@mmw%ﬁm 3(3-0-6)

Fundamental Laws for Quality of Life

ANYINITIUINITYRIN MU ﬁw%uwwwuLLazﬁm%%guﬁugmmm Jy595UYn Tt
ﬁﬂmﬁqna‘wmsn'?iLﬁaﬁmﬁuammwsﬁimaﬂﬁﬁm wu nuinensndgaunislaygn nquinewmalulad
asaumA ngngAunadou ﬂgwmaﬁlﬁm%’aaﬁumiﬂﬂmaﬂ‘v’faq5mngﬁﬂ@€y1ﬁaa§uiwﬁgﬂ
novisned 9 MAsatesfiunsiam

The evolution of the law and human rights under the constitution including laws
concerning the quality of the students’ life such as intellectual property law, environmental
law, laws concerning local administration, traditional knowledge, and the development of the

quality of life

001272 ﬂamﬁama%msauLwﬂ%uﬁugm 3(2-2-5)
Introduction to Computer Information Science
AeufimesieTinUsediu sruupeufinges reufumesaniawis aeufinmes
FonAwIT 13riuneuaes Bunesids warn1sUszandldeu ssuvdinausalud® szuuduau
LAZNITHNUTBYR NIFTANTTBYALALIEUUFIUTOUA TEUUANTAUMA ANIABLTIADS NITHAN
svuvansauna nMsoenuuulusunsy waznsideulusunsunenuand ey
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Computers for daily life, computer systems, computer hardware, computer
software, computer networks, the Internet and its applications, office automation systems,
number system and data representation, data management and database systems, information
systems, programming languages, information system development, program design, and

introduction to BASIC programming

001274 gazasadlutInUszaiu 3(3-0-6)

Drugs and Chemicals in Daily Life

arudilosuvesuaziadifasiuiuedosdouarernnayulnsililuiie
Usgdiu MAeadeatuguammaenaunsdenlduaznsinnisiteliiAneulasndofuaunim uaz
Aanday

Basic Knowledge of drugs and chemicals including cosmetics and herbal
medicinal products commonly used in daily life and related to health as well as their proper

selection and management for health and environmental safety

001237 Vinwedin 2(1-2-3)

Life Skills

miﬁwmqﬂaﬂmwﬁ%mEﬂuLLasmauaﬂ Anvinvennsvheududinfiaiunis
Huihiuagdnuiin nmsayaealiiinansisuzuazmsiannuaRsuay 9 veq
UARE

Development of personality both mental and physical characteristics;
practice in team working skills focusing on leader and follower roles, along with the

development of public consciousness and other desirable personal characteristics

001250 noan 1(0-2-1)
Golf
UeiR ANRLNY ANUAIALY NISIESNATINENTIONINNINNIUEIMSURYN
nedw nsflnvinusdowiu uavngniiniunsemvesivined
History, definition, importance, and physical fitness for golf; basic skill

training, rules, and etiquette of golf
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001251 LAY 1(0-2-1)
Game

1Y

UsgdR Uy avnumune AnudAny dnvaizesnuvilamieg n1sidugi
NUURIIU KAZNITLUITINNY
History, philosophy, definition, and importance of games; type of

games, basic game leadership, and games participation

001252 UININY 1(0-2-1)
Body Conditioning
Usgds AMUNLIEAUEIAYUDINITUTUITNIY RANNITOONAIEINTE
AINITUNITATNAUTTANINNNAY LAZNITNAADUANTIONINNINE
History, definition, and importance of body conditioning; principle of

exercises, physical fitness activities, and physical fitness test

001253 AANTIULU1TINIY 1(0-2-1)
Rhythmic Activities
Use¥R aunune anudidy nsnasulnibedu vdusiudes uaz
TUUTTTUNTLAUSIVOIUIUIYA
History, definition, importance, and basic movements of folk dances

and international folk dances

001254 e 1(0-2-1)
Swimming
Usgdd ANy ANUEIAY NISIESNASNELTION NN IUE IS UR KN
T msflnvinuadesiu wazngniint insemvesfivrine
History, definition, importance, physical fitness, basic skill training,

rules, and etiquette of swimming
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001255 aane 1(0-2-1)
Social Dance
Use s Aunung AanudAy ﬂﬁiLﬂﬁaulwaLﬁaﬂﬁu gULLUUﬂWiLﬁu%’Wmﬂa
WATUNTYINVBINISAUSIEINA
History, definition, importance, basic movement, types, and etiquette

of social dances

001256 MA3O 1(0-2-1)
Takraw
UszIR AN AMNANATY NITLESHASNENTTAN NN 1N BE NS UARA
nznde mstiniinusdesdiiy wazngniint insemmesfivinznde
History, definition, importance, physical fitness, basic, skill training,

rules and etiquette of takraw

001257 YUNUINT 1(0-2-1)
Recreation
U339 USuRyn Auvnng Lagmud 1A ueatunuIng anuaseInangs
HUNUINIT wazNITUIINAINTINUUNUINIG
History, philosophy, definition and importance of recreation; nature of

activities and recreation participation

001258 HONIUOR 1(0-2-1)
Softball
UsedR  AUNLNY ANEIATY  NISIESAT AN ION NN NAEEINSURKY
gowivea nsfinvinuadesiu uasngninunsemuestinwensivea
History, definition, importance, and physical fitness for softball; basic

skill training, rules, and etiquette of softball
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001259 ula 1(0-2-1)
Tennis
UsgdR  ANnRnY ANAIAY  NISLESNASNELTIIN NN IBE IS UATN
wufla  nsiindtnusdesiu wagngn@ng wisemvesivinuila
History, definition, importance, and physical fitness for tennis; basic

skill training, rules, and etiquette of tennis

001260 wiUamuila 1(0-2-1)
Table Tennis
Usedh Anuviane AUy MIEsuaseaussnnImmnIenIedmsuiun
wilamuile ms?lﬂﬁﬂwzLﬁaqﬁuuﬁzﬂaﬂam wsgmvaanIwLiamuila
History, definition, importance, and physical fitness for table tennis;

basic skill training, rules, and etiquette of table tennis

001261 UIFLNHUDA 1(0-2-1)
Basketball
UsgdR AUNLNg ANEIAY  NISLERUATINANTION NN NAEEIUS UK
UALNAUDA miﬂﬂﬁﬂwm‘ﬁaﬂﬁu WaLNHARNN 115YMYBINWIUIENAUDA
History, definition, importance, and physical fitness for basketball;

basic skill training, rules, and etiquette of basketball

001262 WU 1(0-2-1)
Badminton
UsedR AUMIIY ANUEIAY NISLESUASTISENTION NN NNIEEINSUAKY
wupdiudu  nsfininueaidesdiy wagngniind ansemvesiwinuadiugy
History, definition, importance, and physical fitness for badminton;

basic skill training, rules, and etiquette of badminton
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001263 WMuaa 1(0-2-1)
Football
UsgdR  AUNLNE ANEIATY  NISIESUATISENTION NN NAEEINS UKD
wavea nsiinfinusdesiu wagngnin semwestinauen
History, definition, importance, and physical fitness for football; basic

skill training, rules, and etiquette of football

001264 19alaguea 1(0-2-1)
Volleyball
UsgdR  AUnLNe ANEIAY  NISIESATISENTION NN NAEEINSURKY
Joawatiuea nsilnTinueidedy wagnHNANI 115919840 WIDALAEIUDA
History, definition, importance, and physical fitness for volleyball;

basic skill training, rules, and etiquette of volleyball

001265 AavznssiedUasiudi 1(0-2-1)

Art of Self — Defense

UsedR ANMLNY ANUANAY NISIESNATINANTION NN BEnSURaUY
nssegUasium ﬁﬂwzLﬁaﬁmmﬁaﬂzmmaﬁﬂmﬁ’ué’h nguungdmsunsleaium way
nNANT WsemvesAalrnsreadUaiusm

History, definition, importance, and physical fitness for the art of
self-defense; basic skill of the art of self-defense, laws for self-defense, rules and

etiquette of the art of self-defense

205200 nMsdeasmwdinguiloTnguszasdiane 1(0-2-1)

Communicative English for Specific Purposes

o & o

Anfla-nanndingulaeiduniseanides msldmdnd duiu uazguuseleaiite

N

(3

MOUTTAIANIIYINITUAE IV TN

)

Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.
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205201 m'ﬁ?iamsmmé’mqwl,ﬁamﬁms’wﬁt,%ﬁsmmi 1(0-2-1)
Communicative English for Academic Analysis
?Jﬂﬁﬂ—wjﬂﬂ%}’]éjﬂﬂqwiﬂﬁLﬁumiﬁiqﬂmm NTILATIZY N1TAAIIN LAZNITUAAIAIIL

Anwiiu WleInguszasimalmmsmuannvesyiFeu
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to student’s educational

fields.

205202 miﬁamsmmé’ﬂﬂqmﬁamiﬂ%auamamu 1(0-2-1)
Communicative English for Research Presentation
Aniauenanumsfuai vissasmideiifedosivauvesEoudunwmdnguls
ag198UsEANS AN
Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.

251100 USvinemans 1(1-0-1)

Philosophy of Science

UsgiRvodingimanstaz Uity A0 LazlIAATNUSTIAIUANEAEns S0
UMD NOBHALNITNAUINIG AUENRUSTENINTINEIAEATAIVI 9

History of science and philosophy; philosophical questions and thoughts of
science including phenomena; theories and development; relationships among the

branches of sciences

252111 adlnransilead 4(4-0-8)

Introductory  Mathematics

diauaraudeilowesiladidy syiusvesilsidunaznsussynd wamaouius
USriusuaailsitunagnisUszgnd wadansmuiius aunsdeyiussusuiiviawuunendaudsls

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable first—

order differential equations

252112 LARAH 4(4-0-8)

Calculus

szuuRtaifetn aunsdefudaaiy Uituslasauuy dunss szuiv @1 eyiusden
ﬂ%ﬁuéwma%uuazmsﬂszqﬂﬁ SAULALIUNTUVRITINIUDTY BUNTUAIST BunTuWdLaes
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Polar coordinates systems, parametric equations, improper integrals, lines,
planes, surfaces, partial derivatives, multiple integrals and applications, sequences and series of

real numbers, power series, Taylor series

255111 Y@ 3(3-0-6)

Biostatistics

VouLnkazUTzlevivoaiinIeeIuINeIAIERITININ ARRLTNNIIUWY aNAIT
Lﬁaqﬁumawqwﬁmmm%@u NANUAIRIULNAZ TUTEWILUTEL NISUANLIIVBIIEDA N3
UZAUAMAZNISVAFBUANLAIU N1TIATIZVANNRUTUTIU N1TATIEROAD0ELATANFUNUS 115
nageulAaLAls

Extent and utility of statistics for health science; 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 ey 4(3-3-7)

Introductory Chemistry

YSinauduius  lassasnsesmey  msesiguarandfivesss  Wussall aisavany
aunaadl nsa-ua uid vewds veunad wiweslulawndnd allvaurans willvin wlduwvsd
uavansaluana indldaandey @sUsznauvesalTSumiin wagnsuaty ailgnavingsy
pildades

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

chemistry, representative and transition elements, industrial chemistry, nuclear chemistry

256121 \PIBUNSE 5(4-3-9)

Organic Chemistry

Tassadsaudivhll nmsSende nswisuuasUiitenvesasdunidussnneig o
loun dalau daau dalaud welsudnlalasarsusu sesunlunglalau weanesed Wusa disas NIAANS
UOTAN wavoyWuS 9antan Alau iy asusenaukamalsienin

Study of the structure, classification and nomenclature of organic
substances. Stereochemistry, reaction and mechanism of organic compounds. Aliphatic
hydrocarbons and their reations including alcohol, ether, aldehyde and ketone, carboxylic acids

and derivatives, nitrogen and sulfur compounds. Aromatic hydrocarbons and derivatives
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256254 PIAAT AT UTIN 4(3-3-7)

Quantitative Analysis

BBIasIAed SEmwszilaetimin S8nsuenansedl Wy nsarie Savdas
wlasns il unthidetuedesienaaiinsegd wu Sanshledsiddaanlnsinlnwnd
Twwdlowns  exmeufinweuesudu  awalnsilawn’ wavlevinednos-uuud dadn
Tasunlans il

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

258122 NNuAERNS 3(2-3-5)
Botany
ANUVAINVIANEYDINY dugIuINer N1e3ne uavassInentowuvosity
Plant diversity, morphology, anatomy and introduction to plant physiology

258132 dmInen 3(2-3-5)
Zoology
Auanatevesdn’ Taseadsasminiidalieudlou waranuduiusma
FuN15v09dR
Animal diversity, comparative structure and function and evolutionary

relationship among phyla

258212 IPINe1veLTad 4(4-0-8)

Cell Biology

asnifidulasiadsuasdiusznevreasad lasvadisuavdiulseneurensad
vilauazminfivessad  eesunuadimuluwadlusailonuazgaisleon madansAnwigad dundes
waglasluloy nsulseaduazipginsvessad msdeasseninaead nsmevosad

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

cell communication and apoptosis
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258252 naniAIngl 3(3-0-6)
Principle of Ecology
mnuduiudvesdsdifindudunndenluseiuadidin seiuUsznng seRuyuvy
seauszuvinAlaysyaulan 37ineniseusnyg
Interactions between organisms and their environment at the individual,

population, community and ecosystem levels of organization, conservation ecology

258253 Uuan1stivainen 1(0-3-1)

Laboratory in Ecology

iﬁﬂﬂiﬁugmiuﬂmﬁu wagIATIentayan1etinminel Wy Bvsnavesladenig
Mo Lafluardinmitinasionisey senveadilTin ArmulLTeUTEYINT Maiud Y
Use1ns JULUUNINTEe nsunsussutsduieneludadiiinsdnfeatusasasdintu A
vianvaeuannasuulaunuiiveinvesddidin nsdreneandsnulussuuing Jadens
menmiasdin nlussuuinafiassuuaEbn weinssuvesdnd wasysannnIsAnyLayisnis
Anneideyaiiiednulasiairswosdsnuiivnardailunisinuniaauns

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 behavior, and Integrated the common field methods with experimental

design and data analysis for study the plant and animal community structures

258201 NANBUNTUIG 1Y 3(3-0-6)
Principles of Taxonomy
mm%“lumﬁwLLuﬂuuamwgmaaéaﬁ%‘im TOMNUATENINNAINIYNTIANLIANL N3
fadfe masuunmnangmuaiauns nsldgudoyalusunsureufimesuasdeyanisony
e lunsieseideyaaneIimuinig
Criteria for biological classification, internation code of biological nomenelature,
phytogenetic classification, database, computer program and molecular biology data for

phylogeny contruction



36

258202 U URN1seYNIUITIU 1(0-3-1)

Laboratory in Taxonomy

aanasinlludnduundumnavy Bnsdaduunfivuazdaioondunnany s
ahauaznslisUisudmiunmsiesgiviavesiivuasdni nénanavesmsivuadeinermansuas

'
a

daffiun IBnsnunassnwfmedsiivuardnd waznisadegiudeyavessiegsiiviasdn

Created criteria for classification, Classifying plants and animals method, Using and
construction of taxonomic keys for plants and animals identification, International rules of
nomenclature and publications, Plants and animals specimens preservation method, and

Construction database of the specimens

258302 a3vineialy 4(4-0-8)
General Physiology

s o

vanMsUgIUNNESTIner Tueiiewwad TaEnd dyarnili Uszauazdotdenu
mMsddesansinuowad nalnn1ssnwnaenIn mMsfesywinaad ansdeuaznisasiudyaade
SEUUNSIUTININ mimﬁ'aulmsummaa‘

Basic principles of physiology covers the main aspects of basic biochemistry,
biophysics, electrical signals, gating and permeation properties of membrane channels,
membrane transportation, homeostasis, cell communication, bioactive chemical messengers

and signal transduction, bioenergetics, locomotion.

258321 A3TINY1VOINY 4(3-3-7)

Plant Physiology

Tassadns uaswihiivedassadrosineg lufts  Arudaiusveniuazity
FIWRINTNY NMTFUATILYRE N5 1EES MIMElaTaLas NSLasLagimLI eIy

Plant structure and function ; water relation, plant nutrition, photosynthesis,

translocation, Photorespiration, plant growth and development

258322 douguineveiy 3(2-3-5)

Plant Morphology

fitumuazfiaiviosides medaduunaudiiusseuinngy YginsTiauae
Faums Rerfudnunedds fufley Funounnadyuesimuesdildldviuhiiduiug wavdau
fvthladaeadduiug arwddymaasugiavesiiviaogig

Non-vascular and vascular plants, an interaction for evolution, life cycles, habits,
habitats, srowth and development of vegetative and reproductive parts, and their economic

importance
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258323 NEINAMENSUDINY 3(2-3-5)

Plant Anatomy

wad szuuiiiewde Tassadaneluvesity 3fmuinisuazniswasuameiedely
FTELANS VDINILDIQYLAULN

Cells, tissues, Internal structure, evolution and ontogeny vascular plants

258324 TIAINYIVBINY 3(2-3-5)
Plant Ecology

aaa

dspuity anuduiusseninddiPianeludsnuiic nsveunuvesdanuiis ngud
lpaudnd Anunainranemstininwazniseusnyg nsduiiegns Minssidnvasdruiy 013
N3LYDIFIAUNY

Plant community, interaction between living organisms within plant community,
climax theories, biodiversity and conservation, plant samplings and community analysis, biomes

and distribution of plants

258325 I vesiivayulng 3(2-3-5)

Biology of Medicinal plant

nMeinarmansuazryanssAtdnuasvasmiivayulng dfugnineuasngnueunsy
a A A v (3 I ] 14 ! a a
Tovesivayulng fiving esrusznoumanilufivayulng lauwnasusznaudgugil asusenauyde
Qi waznszuiunsTiduassiansusenauniend maiufewaznsveneiugivayulng 9idagan
nuduvesivayulng

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

plant.

258332 dndlifinszgndunds 3(2-3-5)

Invertebrate Zoology

dugudven a39Ien TnAIesunIuIsIu warAUdTusIITauInsvesdnd
laifinszgndunds duddniwadifer suflwnndaiffunuiadus

Morphology, physiology, ecology, taxonomy and of phylogenetic relationship
invertebrates from protozoa to lower chordates
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258333 dnifinsendumnds 3(2-3-5)
Vertebrate Zoology
dougnuinen medniamans seuveieizvasdniinTeandunas aunsuisnu wung
Morphology, anatomy, organ system of chordates and vertebrates, taxonomy

and evolution

258334 AUNTUIT WD 3(2-3-5)
Animal Taxonomy
VANOUNTIUITIU APUVAINVANEVRIEMTIN n1sTuwunvanadnd n1snsivdey

] v ¢ v d‘

Yodn NananNalneINUNSAITINGAENSIBIERNT
Principles of taxonomy, diversity of animals, animal classification, animal

identification nomenclature using the International Code of Zoological Nomenclature

258335 A3TINEVIERT 3(2-3-5)

Animal Physiology

NAlANISERTINGIVDITEUUDIIZAN 9 VBIERT ; ATTUIUNTLRYOINIT N3
uaniUABufine msvyuisuden nmsdutie ssuudszann mevhauvenduile ssuusewlivieuas
JEUUAUIUG

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

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

258342 WugAansveuLad 3(2-3-5)

Cytogenetics

Tassadranthil uazwninssuveslaslileaiifeafumstenendnyusnesiugnssy
nswdsuudadlassaawagsunlashileuifnaseflulnd wagdauinisvedaddin anslelndves
fluazdnd mavhuwuiiBusasmaiadowilunsnuniugenansvonsad

Structure, function and behavior of chromosome related to inheritance, variation
in chromosome number and chromosome structure and effect on phenotype, evolution of

organisms, plant and animal karyotype gene mapping, basic techniques in cytogenetics
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258343 ManugAEnNS 3(3-0-6)

Principle of Genetics

Tpanswaansuuasadiuululndauwazluleda ndnnisaneneniugnIsunIunges
LIULAAKAENIAYEILVBINGLIUAG NMIEIENEANUGNITTHUBNTIARYE WUTAENTTIUTINM Wugrans
VRIYWIRALNITIATILVNARNT HUFAANTUTEYINT 1A59aT19v0TluLLAZaTHUGNTIY N15T1809a13
WugNIsy Msviuvesdunaglasiuley n1snaeiug N15AIVANNITYINILYRIEY

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, gene

expression, mutation, gene regulations

258344 UfuRnnsiugaans 1(0-3-1)

Laboratory in Genetics

UftRnsmsuvasadhiladauazlileda nsdienendnuagmaiugnisuvesdedin
anhandy  maveaeuladaua’ Aunsuaznisaaunuiituvulasliloy nsiesgitugUse SR
nsafmRBueLaznIsLenvuInfduelagdsiaasianlnslusds

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

DNA isolation and gel electrophoresis

258345 TTUINTT 3(3-0-6)

Evolution

WIAANIITAILINIG YANFIUYBINISAMI TAILINTT WlwiFtYeIn1sIU FTWUINITUN
A nalnmsieddidiesdalniuazeuvainvans duliBTaunnsuazeisian (evolutionary trees
and time line) 3TauIN159an1ALALILEANENSTUTEYINS

Evolutionary concepts, evident of evolutions, Darwinian concepts,
macrievolutions, speciation and variation, evolutionary trees and time line, microevolution and

population genetics

258351 Qﬁmam%maaé’mmﬁaﬁ%ﬁm 3(2-3-5)
Community and Biogeography
nszUAUMIEInAINgT AmnuvatnaneesdsiTinmuaniwalimans nnsudedu
LarNSLUMENWMEINT  seuudinalaesiy waslseiRmansnisnszanevesddidin
Ecolosical processes, species diversity, global biogeography, competition and

resource partitioning, macro-ecology and historical diversity
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258352 dnaingvesda 3(2-3-5)

Animal Ecology

Ufduiusvesdninutadenatininuaznienin waanssu Iniide wazsuuuuves
REHEERREN NG (2]

Interrelationships between animals and biotic and physical environments,

behavior, niche segregation and distribution patterns

258353 NOANIIUVDIEN 3(2-3-5)

Animal  Behavior

nalnNISHANINGANITULANITUTUNGANTIUVDIERT N5YI9UTBITZTUUUIZEM
gosluu Waun1sdnd Wugnssu Tove) wagdiauinisveamgingsy USduRusnawginssuvesdn
TuysernsieiuuaeseninanguussIns

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

within and between populations

258361 N15ANINLALEEANINGIANERNS 3(1-4-4)

Photography and Drawing in Science

LWﬂﬁﬂﬁquUf}’]ﬂ’]ﬂﬂWWﬂNaﬂEﬂﬂ’]ﬂ@% Q‘Uﬂiiﬁmi’mmmw FUROUNITIIANTN 15919
ANAELEL NN TNLAAIAN BTN IINIEINIALATFUFIUTDINY F0d LaTNINEITUTIA ATiALas
VANNITAENIN FIgndesganssal naesRdnea n1sldlusunsumeuimeitielunisdnnissunin

Basic technique 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

258421 BUNTUITIUVRINY 3(2-3-5)

Plant Taxonomy

wanMIIazsEUUMIIAdIuuAMINATY M3tmusde MsnsaadeuLondnualily
anwazlszdnsdvesiusldnenlulszimelng wazauduiusyITuuInIsuasey

Principle of plant classification, nomenclature and identification, family

characteristics and habitat of flowering plant in Thailand, plant phylogeny
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258422 Qilenansinsyo 3(2-3-5)

Plant Geography

nsnseeiugivnuan ngiimans deuivluwnii g vedan Jadenangnmn
uazTnmNanmglimansfifinanenisnszaneiug mavaunuvesdinuiiy uazdiauinis

Geographical distribution of plants, plant community in different, geographical
zones, physical and biological factor affecting in plant distribution, plant succession and

evolution

258423 NONUANENILATENA 3(2-3-5)
Economic Botany
fuagnanuanfividnansznuselasugia fwnansinuns uagiivayulng fuid
winltiufivzdenuddgluanigiinnisvauaauluouian
Valuable plants and economic uses, agricultural crops and medicinal plants,

possible future value of plants in shortage period

258424 LS 3(2-3-5)

Palynology

dougnuinen mainavesusuavaled dnuarvedaresusuvisealasluivngy
F199 NISHALLNAT N159ONVBIArRRLIaLarMIUaus nsdndunvuiavyvesivlaglddnuasues
ASDBILIEY

Reproduction and morphology of pollen grains and spores, pollination and

fertilization, pollen characteristics for plant classification

258425 nslasAulnuD I 3(2-3-5)

Plant Growth

nszUIUNSAng 9 lunsasydulavesiiv Jadesa o Adesdestunisasgyiuls
asmuauMTaTyiAule Svswavesdaunnden warmsnevaussesiigluzuuuuing

Growth process in plants, factors affecting growth, stimulating substances, plant

growth regulators and effects of environment on plant growth

258426 gosluuy 3(2-3-5)

Plant Hormones

gosluuiiioadesiuiin snvarmaeiivesgesluusendu Juveisadu lelnladu wns
du warduslves n1sUseyndldnnanIsinens
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Chemical characteristics and properties of plant hormones; auxins, gibberellins,
cytokinins, ethylene and plant growth inhibitors, applications of plant hormones for agricultural

purposes

258427 ouusloladvaiiy 3(2-3-5)

Embryology of Flowering Plants

mswAsuLawing o Tunssuaumsauiug  msahaeadduiug nsvuiunsane
aroounas Mufaus nsannmsvedlelnaludueuuilelufiveiase q ewuileilllfiAaan
n1sufaus nislausslevianeuuslovesivinen

Embryogenesis, pollination, fertilization and development of embryo in flowering

plants, application of embryology of flowering plants in economic purposes

258428 e narelyl 3(2-3-5)

Orchid Biology

Tnewondeld mamedss msduunanawazslandelifiadny nsveneiug
néeliithedBnssingg msUgnndelsidsnsdiiionisdeesen

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

marketing

258429 it 3(2-3-5)

Aquatic Plant

Fansesiind  dugwiven meinieeans AUNTUIFI ANUFURUSVBINY
ihfussuuiindluvanh  nmsewdnsuasdslevdannfimiludaasugia

Evolution, morphology, anatomy, taxonomy of aquatic plants, environmental

implication, conservation and economic use

258431 Qilenansdn 3(2-3-5)
Zoogeography

o ¢

wannIngienansdnd JULUUNINSEANY  Sunsisenvesiugnssukasilnaingily
nsiinal3dlvl nguiaunaveatdd Timuinisvesdiandniuazgiimansdnivadlan

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
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258432 FPINY1VOIULIAS 3(2-3-5)

Insect Biology

FIINYIHATOUNTUITIUVDIWUA NOFNTIUVDIUAY TWIAINEIVDMUAY LAY
mMsmuauuLasiifulng arwdiiudveasasiuiiy & uyuduardsnden

Biology and taxonomy of insects, insect behaviour, insect ecology, social insect,

insect control, relationships between insects, plants, animals, human and environment

258433 Fneveranlive 3(2-3-5)

Endocrinology

AUAAUAGILAZANLANAINIUTINIEINIA ATl LazaiTIneIvesszuusioulivie
Tuwandnifinszgndunds dugauazdush nsdnssuunsihauvesdnifinssgndunds uasdnflid
N3LANFUNAS

Comparative anatomy, chemistry and physiology of the endocrine system in
lower and higher vertebrates, comparison of functioning system between vertebrates and

invertebrates

258434 Usaminevly 3(2-3-5)
General Parasitology
< a a a a o a [y v € 1 a [
JULUUYaIN T IUUTER BIINEIaLTIAUINITUDIUTER AUELNUDTEIINUTdRNUY
Q’”ﬂmﬁ’aLLaﬁ%mﬂumsmuam WwAdAlUNTAUMBE1Y A1TINARE N1TRTIERU  Lazn1SLAUSNY
A9Y19909UTEN
Parasitism, biology and evolution of parasites, host — parasite relationship,

methods of control, techniques for collecting, identifying, examining and preserving parasites

258435 ANSLAIRS 3(2-3-5)
Apiculture
e maluvedi naAnssy N15EeENT MILNUTEYINT NTWENTa Lsakavdngves

1%
(Y L3

H9 HARAUNIINTIRG A5IANISRE NSRS LU IUHENLNATNINTNYAT
General honeybee biology, behavior, colony development, honeybee diseases
and enemies, products and management, ultilization of honeybees in pollination of agricultural

crops
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258437 Un#inen 3(2-3-5)
Ornithology
Fnewardnmneiveaun waznisinanununlulsemdlne
Biology and ecology of birds and classification of bird in Thailand

258438 dInen 3(2-3-5)
Malacology

3

UNTIIT W uvdsfiegende msduiud  nislsadule nednie @39Inen s
WA ANNAIAYNIINITUNNE KATNALATEIAIVRIERITININDE
Taxonomy, habitat, reproduction, growth and development, anatomy,

physiology, shell culture, medicall and economic importance of mollusks

258439 wUAIEAYNIUATYEAR 3(2-3-5)

Economic Entomology

uasidauddymaaTgie sliusglovianuuas wu wiasilvindn st
uaaaiuly uaNaNINATLaTILAIETTNNIA TnwuazmseursuAsine ATy 1Wu uAsingie
wuadnsdnd wuaddudusounasuuamvziinlse

Economic insects, beneficial 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 insect

258441 WUFANANTVDIUYLE 3(2-3-5)

Human Genetics

nstevendnugmaiugnssy Tassai mihiuagngAnssuvesdulaglaslulew
Tusnywd dade Mnadensudsuulasdnuagnaiugnssy unumvesiusmanslusunisunme
A5G ULALHIAN VDAY B

Mendelian heredity in human, structure, function and behavior of genes and

chromosomes, mutagenesis, role of genetics in medical science, public heath and social

258442 WUgAANTUTEYINS 3(2-3-5)
Population Genetics
c{' a = i c{'
AwaNna MsasukUasrnudvesty  wasdlulnUludsenins wavesrudves
BusoAURULUTUDIENWULANN ¢ VOIFILTIN WAZNTZUIUNTANNITIINUING
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Population and equilibrium, factors affecting gene and genotypic frequencies,

mechanisms of evolution process

258443 Fugenansdugs 3(2-3-5)

Advanced Genetics

vaninaiazuimaiugmans grudeyauaznsiingizimsiugmans ldesmang
MePITUEAENT WagTimuInIs

Genetic theories and new concepts in genetics, genetic database and analyzing,

molecular genetics markers and evolution

258444 ftugemanisesulaanadosiy 3(2-3-5)
Introductory Molecular Genetics
Tassadauazninivosansiusnssy swaugnssy nalnsefuwaduazszduluiana
Lﬁ'EJ’JﬁJUﬂ'ﬁLﬁiJﬁ’JL@ﬂ‘U@QaLS‘UL@ ﬂ"liLLﬁG‘IQ@@ﬂLLﬁ%ﬂ?iﬂ’JUﬂNﬂ'ﬁﬁN"lusﬂaﬂgu
Structure and function of genetic material, genetic code, cellular and molecular

mechanism underlying DNA replication, gene expression and regulation

258445 weluladAloue 3(2-3-5)

DNA Technology

wiadaiugy WUFIMNTIU NFIATIZIMAWNULE Vasfdwe nsusunldy
nMsWaazmsgeukeNmeue waznsihlulduselovdlugiumie

Basic techniques in genetic engineering, DNA sequence analysis, gene mapping,

mutation and DNA repair, application of DNA technology

258451 nsAuANAnigLardnilae Vs 3(2-3-5)

Biological Control

nouiuazrisnsmunudnsiivuardailaetnis AngsssuviAntanitlunisauny
1n8T335 Anuduiusuasnansenureen1saival Inediddessuuiauasnmsluldusylov

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

biological control
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258452 FInewewaity 3(2-3-5)

Pollution Biology

Snunzvesafivvad maemALasaAY avguasnsiindaymuaiivly
dawnden melosiuuazudlytymuadiv mssyinvanmiaden

Types of air, water, and soil pollutions, causes and treatments of environmental

pollutions, protection and conservation of natural environments

258453 aululad 3(2-3-5)
Limnology
SuwayenenwLariin muesEuuinaihin wesauduiugserineddidin
meluszuuiinaige
Physical, and biological nature of the inland fresh water systems, relationship

among living organism and environmental factors in fresh water system

258454 Iingdanndonnazniseying 3(2-3-5)
Environmental and Conservation Biology
Fiingwesdandounazszuuing Jadefiinansznusedaindon wazam

vanvagvesdiddin nsdaneminginsesadaiiu uaznsoysneg
Environmental biology and ecosystem, environmental impacts, global

biodiversity, factors affecting biodiversity, sustaining natural resources and conservation

258455 FAmefiudivani 3(2-3-5)

Wetland Biology

mwmmaﬁuaqﬁuﬁﬁmfw msi’]’mﬁ’m,uﬂﬁuﬁszjuﬁw anmuIndouiiiiedes i m
Aen el Adiiinuundn fowasdaiiuuelng iauﬁﬂuﬂﬁmﬁaagﬁmmau TR
mmé’uﬁuﬁ‘mm%qﬁ%ﬁm’tuﬁuﬁ?juﬁw ﬂﬂﬁLUﬁauLLUaaLLazﬁiwuwms%aaﬁuﬁﬁmfﬂuaﬁm Jagiuuag
DUARN iwﬁammﬁwéﬁ’aﬂaqﬁuﬁﬁuﬁﬁuwwéuazizwLﬂi%@;ﬁﬁ]

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

the pass to the future and importance of wetland for human and economics

258461 WATANITIINGN 3(2-3-5)
Biological Techniques
wellArg 9 19TTnen mehalas n1sIIUTILARAUSNYIA0819M9TTINeN
Bsldgunsaluaziaiosilonisimdinen
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Biological techniques ; slide preparation, specimen collection and preservation,
calibration and instruction of biological equipment

258462 QUEIN TR FTERNUOGIG LT 3(2-3-5)
Plant Tissue Culture
wiadakagionslunisiizideaileeaindiunng q vesie n1sldusylevinienu

v A

NSUSUUTIUSHY N1svenenuging 1Ay Lagn1an1sunme

Techniques in plant tissue culture, application of tissue culture for crop

improvement, rapid clonal propagation, disease-free plant production and medical purposes

258471 weluladFanmdesdu 3(2-3-5)

Introductory Biotechnology

weluladfanilonisuanity nsudade? mamzdsasad fuiiia nsudaindy
uazmaasugliduiy Sunailemsndandanunauuiaziidadundon malulaBnsminaduyid
walulaBTanimmaadl mskenuandniiovilianawdnfusiuans

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

fermentation, technology biotechnology in chemistry and bio-separation

258491 duaun 1(0-2-1)

Seminar

ﬂ?‘iﬁlﬂLﬁ‘u@Naﬂ’mLLﬁ%%%’ﬁﬂjNaWUﬂ’ﬁﬁUﬂ’?ﬂLLﬁ%ﬂWﬁ‘:]JEJV]’N%’fJVIEJ’]

Practice on scientific presentation, scientific writing skill, reference searching skill
and discussion of scientific papers especially in biological science research

=

258492 IdnusTEAuUSYIRT 6 wiwne
Undergraduate Thesis
nsAnwAuAImTeIdEmuANEUla Auadaveslidnnielinisguaveenansd
FUSNWN waZNIIUNTS
Undergraduate Thesis or research in biology of students based on their interest

under supervision of advisor and committee

258495 Witelagiumadvinen 3(2-3-5)
Current Topics in Biology
AATIRarINTaNanITeluidesiie audiinelulagiu

Analysis and discussion of current and special topics in biology
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258496 AnAAANE 6 wene
Co-operative Education
nsEnUURnunglumhsnunaszvseentu Msedrwsenalaglasuaiy
WILYOUNNMTING18Y
Practice in the governmental or private organization or in the foreign country

under the permission from the university

258497 N150USUVS o nIulURNIU ST 6 MU2ENR
International Academic or Professional Training
A1SHNBUSUUS DR NI ULUANUSTENAAUTIING NI DIUNLNYITD

International academic or professional training in chemistry or other related fields

261103 Handideadu 4(3-3-7)

Introductory  Physics

adlnenansfildluiiand ngnisiedoudl usdliume nunezndsnu Tusufiuas
N1IVU msmé‘lauﬁuwmu auvURvoIAans ﬂamam%ﬁuaqlwa Uiﬂﬂgmsaiﬂﬁ'uuazmaaa L‘Vl'e)ﬁll
lpwndind wiimdnlaih 2sastwitndosiu #Mandgelml

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

modern physics

266201 TNl 4(3-3-7)

General Microbiology

lassadauazninivoaadedunid 01mns maaiyuaznisduiug wenueday 3501
muamqauw%é mﬁm%mm%yj LLﬁzW@ﬂﬁﬁ@% maa(ﬂaummﬁﬁ@ma&@ﬁum%ﬂuﬁmmms AAINNTI
ﬂﬂiLLW%éLLazmﬁﬁmqm Lavdaando

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

on food, industry, medicine and sanitation, and environment
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411221 Al 4(3-3-7)
Biochemistry
wivedansTlaanasing 9 dulaun aslulawsn Tushu ludu wagnse 1naon
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AVINENMIERTAVN NI INE AR SNALLLAE

Chemistry of Carbohydrate, lipid, amino acid, protein, and nucleic acid. Enzymes
kinetics and catalytic reactions catalyzed by enzymes and coenzymes. Hormone and nutrition.
Structure and organization of genome, the entire process of gene expression, and regulation,
Concepts in molecular biology and advanced techniques. Bioenergetics, metabolism of
carbohydrate, lipid, amino acid, protein, and nucleotide. Molecular techniques and
bioinformatics. Laboratory principles and skills in buffer, spectroscopy, carbohydrate test, lipid
test, amino acid test, enzyme kinetics, and DNA and molecular biology techniques including

case study related to health science or science and technology
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