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2.5 urun1ssuiidauasdansamsdneluszes 59

Ynsfinen 2564 2565 2566 | 2567 | 2568
Frunusudh U 1 90 90 90 90 90
U2 (81) 90 90 90 90

U 3 (51) (81) 90 90 90

Ui a a7) (51) (81) 90 90

574 269 (179) | 312(132) | 351 (81) | 360 360

AN NSANSAN (a7) (51) (81) 90 90

wanewe: Suuidaluindu el Garaninvangnsiude Iemanstudin a1u3v
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N WU

NUINTIYIU 2564 2565 2566 2567 2568

ANSISULTEUNNSANEN 12,374 14,352 16,146 16,560 16,560

N WU

AUINTIYIAY 2564 2565 2566 2567 2568

1. 3uymanns 7,060 7,343 7,636 7,942 8,259
2. UALHIUNNT 2,258 2,258 2,258 2,258 2,258
3. 9UaIu 645 645 645 645 645
4. AURUYANYU 523 523 523 523 523
37U 10,486 10,768 11,062 11,367 11,658

! Y1 1 LY S
mnewn: AldIeseiisiel (geg

10)

46,000 U (Hann1AUnG)
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2.7 S2UUNISANE
WUUTUS YU

I d‘ QI a 6 @ [
LU bnarudsds U unan

1 d' 1 a < d' [
wuunglnanudsLns A nLaz dsadudendan

a a ¢ 2 A [ .

wuumslnanmsdiannsetindiludenan (E-learning)

wuuNelnan1sduLm oL

Do d

B (38Y)

] WUUYAS183%1 (Module system)

2.8 nsiisulauniieinuassiedvn nisasaunuleia (Credit bank) wag
AsamzIdgUEaudINNNNING1ae
nsiisuleuniefnuagsedyndulunuussniaumningndeysmn 309 nsifieu

Tounan1si3euiianseiulSyans w.e. 2560 wasiiudludiiudy @)
nasazaunuteia (Credit bank) Wulun1uUsen1AnIEnI19n158ANAN YA

Weeans IWeuaruInnTIu 1399 KNNNIALTuUTEUUAS NeARSEAURALANY

WA, 2562 UavUTENIANNINGEYTH
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3. nangAsuazanIsdaeu
3.1 viangas
3.1.1 Sumilefin siunaeanangas hivasndt 130 wiaehn

3.1.2 Iaseainavangns

1) wadvAnealy litfesndn 30 %U2wnA
2) nuandvanie Lidesndn 94 RUWAA
2.1) Jvuwnu 18 uene
2.2) A NaNIZAU 12 wiiefn
2.3) AV URNITAUANLTIINYN 37 WIwne
2.0) JasiauasuUsyaunisel 4 wiein
2.5) JEnUsyaunisel 8 wiein
2.6) Aweniden lideunin 15 wiein

3) NUINIVFDNLET Litioanidn 6 wUWHAN
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3.1.3 5987991

1. nguivvineenslEdinaanw U 9 wilEnn
1.1 9183909AU 1 518391 37U 3 wegin
89510064  HUYIN 3 (2-2-5)
Wisdom of BUU
12 swividen TWienGeuan 3 nguses swau 6 minein dail
1.2.1 Usugn¥imilensiaiuaieannindiin WhadeniFou 1 :eiw
U 2 nidIenn
89510164  USvgrveuAsugnanaiies 2 (1-2-3)
Philosophy of Sufficiency Economy
1.2.2 Angreansguniwitensisiuaiisganm@ia Tidenseu
1 578391 WU 2 widdenn
89510464 awmtﬁaqsumw 2 (1-2-3)
Food for Health
1.2.3 guviermanfianisiaiuaieanniwiiia WhaeniFou 1 :eiv
U 2 nidIenn
89510564 MIUINITAVNILINN9IN 2 (1-2-3)

Psychological Well-being Management

2. nguvmaliaslnguazwaliaslan 311U 12 wiein Tideneuseivn
TAsu 12 winefin 910 3 ngu dail
2.1 TH@esniseu 2 5189391 971U 4 wiilaenn
89520064  walllesiuanusuRareunedinulne 9duu wavlan 2 (1-2-3)
Citizenship and Responsibility towards Society of Thailand,
ASEAN, and the World
89520164 NISNAIUNNINBENITAAUDNNTOU 2 (1-2-3)
Lateral Thinking Skill Development
2.2 TH@sniseu 2 518391 31U 6 wiaenn
89520464  awdanguiiionisdeans 3 (2-2-5)
English for Communication
89520664  mwdanguiilensiieusiiness 3 (2-2-5)

Experiential English
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2.3 TAdenseu 1 578931 319U 2 wdaena
89520864 Pinwe N nefinn1soTInludspusuae 2 (1-2-3)

Thai Language Skills for Careers in Contemporary Society

3. nguiviidSuanssauznisiululanouian  d1uau 9 wiedn

3.1 5983vU9AU 1 5787391 I 2 wienn

89530064  lannauavanuvimelunisiaululanauiae 2 (2-0-4)
Opportunities and Challenges for Future Careers
3.2 51839880 3 598331 31U 7 WiIehn
3.2.1 seAvanufiiansineu WidenFeu 2 me3vn 1wau 4 minehn

Mnmedndsd Eannadeunsaouuuuooula ﬁﬁmwﬁwmﬁaijwmmmLsﬁwﬁaﬁwmﬂ
Tednlanaoanal Wiin1sdnassaeu Gaadensedulannniaeu wWrsunisussdiunala

pavaial lay Computer-based testing or Internet-based testing)

s1gAvIumalulag

89530164 iNweAIva 2 (2-0-4)
Digital Skill

89530264 MseanuuUdenadldneu 2 (2-0-4)

Interactive Media Design

89530364 nseenuUUAouarnsiaue 2 (2-0-4)
Media Design and Presentation

89530464 AMNAENTENNTUTINNITINUDE19R8TR 2 (2-0-4)
Mathematics for Smart Working Life

89530564  AINYIFNAAINITOINIT 2 (2-0-4)
Food Science

89530664  Aneansaundon 2 (2-0-4)
Environmental Science

89530764  Anenansiniesdiens 2 (2-0-)
Cosmetic Science

89530864  2AWM3AINING 2 (2-0-4)
Science Literacy

89530964  Anenmanitoyaidowu 2 (2-0-4)

Introduction to Science of Data
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ANMUANAS19ATIALAZUINNISULNDNISHAILAIAL

Creativity and Innovation for Social Development

S183YIRIUNITUSUITIANS

89531164

89531264

89531364

89531464

89531564

89531664

89531764

89531864

89531964

89532064

89532164

89532264

89532364

89532464

NOMUNEEUTUAYINULAZEIAY

Law for Worker and Business
29AUTENOUAITINNIS

Management Functions
ANINWINAOUNNTINT

Business Environment
nseonuuUlATIasIeIAng

Organizational Structure Design
NNTINUNUNAENS

Strategic Planning

NSAIUANKANTTALTUIU

Performance Controlling
MsmanedmsUgUsznounsluamssei 21
Marketing for Entrepreneurship in the 21 Century
woAnssuduIinalulanadeln

Consumer Behavior in Modern World
nstgiidesdulugranmnssumsuing
Introduction to Accounting in Service Industry
nstgdidessulugmannssunisnas
Introduction to Accounting in Manufacturing
nstgfidesdulugshadane

Introduction to Accounting in Merchandise
nann1TURYT

Accounting

UMY

Financial Statements

F18UNTTEU

Financial Report

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)
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89532564 A1¥§INR 2 (2-0-4)
Business Taxation

89532664 ﬁugmé’ﬁuw%’wmﬂimywé 2 (2-0-4)
Human Resources Foundation

89532764 nsadelsEaUNTAINITUSNNS 2 (2-0-4)
Service Experiences Design

89532864 NTETNUTINTINNITUTNS 2 (2-0-4)

Service Innovation Design

3.2.2 MgAvysauns Wivdngasimualilinlundngnsiseu 1
$I7391 MUY 3 wEnn (T9N15158UNITEDULUY Project-based Learning laifin1sdn
msaeu uadadufanssu Pitching) Ganvzadiviiflddesriiuseiulungy 3.1 uag 3.2.1
AU 6 NUBNA
89539764 miLﬁué’Uizﬂaumﬂuﬁmiwﬁ 21 3 (0-0-9)

Entrepreneurship in the 21° Century

U
AINUNRUIYVDIINEIUN

SWEIYIUTENBUMBLAY 8 vidn TAUMINeRal

LAUIE 3 nanusn MEneds avedlasin1sInAsaniunsAnwnaly
o/ o/ dl = o a

LAUIREANENT 4-6 YT S1FUVDITIEIV)
100-199 vsngdis ngsdvvinwemsledinamnin
200-299 wnede naavnaLiiaalnewasnaliedlan
300-399 vanedle nauinmasuaussauznsihnululaneuian

LAUSHANANNA 7-8 VgD UNas1951e73%0
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2) RUINIVIUANIL 94
2.1) Fvwnu 18
30211364 LARANH

Calculus
30310164 A

Chemistry
30310264  UjURNsLAL

Chemistry Laboratory
30610064  INe vl

General Biology
30610164 UFTANsEAIne iy

General Biology Laboratory
30810064  lAndvild

General Physics
30810164 UfTRn1sTANdVlY

General Physics Laboratory
31220164 addiosudmsuineneans

Elementary Statistics for Science
2.2) I UANIZATU 12
30322064  LANBUVSY

Organic Chemistry
30322164  U{URNSATIBUVSE

Organic Chemistry Laboratory
30520464 gt Inegwhly

General Microbiology
30520564  UfURN1s9atIinegvihly

General Microbiology Laboratory
31620164  Fupafivhld

General Biochemistry
31622160 URtAnsTuadvialy

General Biochemistry Laboratory

“ulena

“ulena

3 (3-0-6)

3 (3-0-6)

1 (0-3-1)

3 (3-0-6)

1 (0-3-1)

3 (3-0-6)

1 (0-3-1)

3 (3-0-6)

“ulena

3 (3-0-6)

1 (0-3-1)

3 (3-0-6)

1 (0-3-1)

3 (3-0-6)

1 (0-3-1)
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2.3) AW UANIZATUE18TIINEN 37

30611264

30613064

30615064

30621064

30621564

30627064

30627164

30628064

30628164

30631064

30631164

30631264

30631364

30637064

wadanslindesganssmifiugu
Basic Microscopic Techniques
NONYAERS

Botany

dn3nen

Zoology

PPN VOUYAR

Cell Biology

NANBUNTUIG Y

Principle of Taxonomy
Wugenans

Genetics

U siugaans

Genetic Laboratory

Unrinen

Ecology

UAUANSHEAINeN

Ecology Laboratory
NANITAUINTT

Principles of Evolution
AnRAINTUTIINEN

Statistical Methods for Biology
insosdiolurnitedediven
Instrumentation in Biological Research
FINYINIILDTY
Developmental Biology
Fmeluana

Molecular Biology

“ulena
1 (0-3-1)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

1(0-3-1)

3 (3-0-6)

1(0-3-1)

3 (3-0-6)

2(1-3-2)

2(1-3-2)

3 (2-3-4)

3 (3-0-6)
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\Heneg19tioy 3 nilenn
30623064  @ITINYIVDING 3 (2-3-4)
Plant Physiology
30625064  @3TINY1VOIENT 3 (2-3-4)
Animal Physiology

2.4) Aadraasudszaunisal 4 wdawnn

30138164  NISHIRIUAIIUNTDUALIVITN 2 (1-2-3)
Preparation for Careers

30639064  @UNUINTINGT 1(0-2-1)
Seminar in Biology

WWonog ey 1 wiein

30639164  LANATIIENIYIINEN 1(0-3-1)
Research Proposal for Biology Project

30639264 NNDONUUUNIINAABINNTIINGUTIE519a55A 1 (0-3-1)

Creative Bio-Experimental Design

2.5) AvEnUszaunisal 8 2w

30649364  1ASIUITENITFIINGN 2 (0-4-2)
Research Project in Biology

30649464  NSIRYUSITIYININTAUNTINGY 6 (0-18-9)

Cooperative and Work Integrated Learning

LT
1 fananunsadenaumsineldnely 3 Jaseld Tng
1.1 FonBou 30649364 Tunansinwidiu 9 4 SlassedTeanansari
SaAvaauUsENBUNSLA
1.2 Sswidvndendsiiasuniglud 3
1.3 deFsuldmieinasunnmnn Ineidlituiunaeiiiovessysu

Iy ] 9 cal = aw N a
Maﬂfﬂmi 4 ijmﬂUEﬂﬁﬂiEJVl‘lJiﬂ‘Hﬂﬂ‘JN’]U’JR)EJVI’N“m’mﬂ’l
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Z.ﬁﬁmmmmmL’%EmiwEJ%ﬂwé'ﬂgmi"‘mmmammmﬁm% AneFansTinIn) avu
USuUge we. 2564 ialaSuasiemnuidugals laglasunisBugenanusesiumangns
MemansUndin (@Inen) atuuTuuse wa. 2564 3L UsEsTunanansine1mmans
o a a = U % :’1 Qy 1 a d‘ ¥ a dy
wdaudin Anemansdinin) atuuTuugs wea. 2564 Natindieiniilaainnisadiseudl
hjmmiaﬁﬂﬂﬁfuLﬁUi%ﬂLaﬂLﬁaﬂmﬂuLLmumiﬁawé’ﬂqm‘immmamﬂmbﬂm @Inen)

atuusuUse wa. 2564 161 udanunsaduduisdoniasle

nguIvLenNLaaN

30621464 walulagdinimnisiasuaydn 3 (3-0-6)
Plant and Animal Biotechnology

30623164  HUgIUINEIVDINY 3 (2-3-4)
Plant Morphology

30623264 N1EINAAIERTVOINY 3 (2-3-4)
Plant Anatomy

30623364  DUNTUITIUNY 3 (2-3-4)
Plant Taxonomy

30625164  dndldiinszandumnas 3 (2-3-4)
Invertebrate Zoology

30625364  fgyainen 3 (2-3-4)
Histology

30625464  oUNINITIUENT 3 (3-0-6)
Animal Taxonomy

30625564  UURN1TOUNIHISILER 1(0-3-1)
Animal Taxonomy Laboratory

30631764  TOLEDNATINITIINEN 2 (2-0-4)
Selected Topics in Biology

30631864 WU8lA8NATIVNTIINY VDA 2 (2-0-4)
Selected Topics in Cell Biology

30631964 nALANIATIINGT 3 (2-3-4)

Biotechniques



30632064

30632164

30632264

30632364

30632464

30632564

30632664

30632764

30632864

30632964

30633564

30635264

30635664

30635764

30635864

30635964

29

lulasmada
Microtechniques
JaneIniALad
Histochemistry
ANINYFNERS
Scientific Illustration
NFRUSNYANINGAIRE 1T
Animal Taxidermy
NANNNIAIUANLALTYTD
Principles of Biological Control
Frimemngilsa

Vector Biology

@I LloguaIm
Microbiology for Health Care
wialuladyanmmenIsunme
Medical Biotechnology
AN UEMTUTIINGT
English for Biology
Frivenfienunsdurid
Biology for Organic Agriculture
T ve I

Plant Ecology
dnidinszgndunad
Vertebrate Zoology
Tuslagleladimnly

General Protozoology
UsAminewiily

General Parasitology
AgAngihly

General Entomology
Faine iy

General Malacology

3 (1-6-2)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

2 (2-0-4)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)



30638264

30638364

30638464

30638564

30638664

30638764

30641164

30641264

30641364

30641464

30641564

30641664

30641864

30641964

30642064

30643064

30

nsUfURNIAaUIINIEIINeN
Practical Field in Biology
HuUNgUdIaEN15InNS

Wetlands and Management
ﬂ’liay%’nﬁm’mwa’mﬁmEJ‘V]N%’JmW
Biodiversity Conservation
N15IAAIUMAINUAIYNITINTN
Measuring Biological Diversity

= a 1 dy ¥
VINUAFATLUDINY

Introduction to Biogeography
WOANIIUENT

Animal Behavior

QAAIVNTTUTINN

Bioindustry

a IS IS a aaa IS
FINTIUYPAANUALIAINTINUNNILWINN
Biochemical and Bioreaction Engineering
NANIAINTTUNTZUIUAITTINN
Principles of Bioprocess Engineering
N159ONLUUNTZUIUNTIAALULAETININ
Process Design in Biotechnology

a a 6
Frinelunineuns

Biology in the Movies

a a QII a
TIINYINTUAULUAIENINHUDINA
Climate Change Biology
wialulagymaiugenansade il
Modern Genetic Technologies
AU fAsemMmaTInInve e
Biocatalysts of Cell Biology
Fildndidlaana

Molecular Biophysics

a a -~ 901

YIINYIVDINYUN

Aquatic Plants

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

2 (1-2-4)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)



30643164

30643264

30643364

30643464

30643564

30643664

30643764

30643864

30643964

30644064

30644164

30644264

30644364

30644464

30644564

30644664

31

ANINEINEN
Phycology
luslelad
Bryology
Wy nTuTIALaraILINaDY
Plants for Life and Environment
NSRS LRUlAYDINY
Plant Growth and Development
& -

NSLNZLAEALUBDLEDNY
Plant Tissue Culture
ayulnsily
General Medicinal Plants
#13AIUANNISAS YL AULAVRINY
Plant Growth Regulators

a a a A
A3TMLIMULATIATDINY UGN
Plant and Crop Stress
a a a
YVINYVDINY
Fern Biology

ace a a A dy ke

LILNUBATUNAUNUVDINYLUDIAU
Introduction to Plant Secondary Metabolism

[ a a [ [ =
RANFITINYINAINITLAULAL?
Principles of Postharvest Physiology
WNyuATEgna
Economic Crops
nsUanitglau
Soiless Culture

U A

NIVYIEWUTNY
Plant Propagation
NI IEAUBOUIINIANTY
Seedling Culture from Grains
ASNNZLABATALATESNT

Economic Mushroom Culture

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)



30644764

30644864

30645064

30645164

30645264

30645364

30645464

30645564

30645764

30645964

30646064

30647064

30647164

30647264

30647364

30647464

32

dnnvvosiunelannziasun

Plant Stress Physiology
PPNV

Rice Biology

ﬁg‘iw&nmqmmwwé

Medical Entomology

WA ARYNILATYFAR

Economic Entomology

aUNIUIT UM

Fish Taxonomy

Un#inen

Ornithology

3%8’15{5\5L§8&Qﬂ5{381§’1um
Mammalogy

Louuilolat

Embryology

LwaasunLila

Stem Cells

AAnegluideaiuue

General Myrmecology
FangSanwdmnsudn ineialidinsegndunaa
Histopathology for Marine Invertebrates
wAlANIIINensEaUliLang
Techniques in Molecular Biology
Widaidenassneinelseauliians
Selected Topics in Molecular Biology
ﬁwﬁwm@ﬂmaqa%mﬁmi‘fw
Molecular Toxicology of Aquatic Animals
Tusilefindidesdy

Introduction to Proteomics
wAtiAnsluAy

Protein Techniques

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

2 (2-0-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)



30647564

30647664

30647764

30647864

30647964

30648064

30648164

30648264

30648364

30648464

33
Auiind
Genomics
wAlulagneiiduie
DNA Technology
1UsAlefinduosiie
Plant Proteomics
uiindvesivuasiansaumne
Plant Genomics and Bioinformatics
Fnenluanawazmalulag¥inmuesiny
Plant Molecular Biology and Biotechnology
WAy TangAnssy
Behavioral Ecology
neANIINARNITIUsvend
Applied Animal Behavior
UANYINg
Ecotoxicology
WiUaldenasTn1eliiaIneg
Selected Topics in Ecology
ANAUNANILNFINGN

Ecological Informatics

3) NuINIYAINLET Litdaendn

6

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

“ulena

Wdeneuneinla q Mnmeiviidaaeuluuingdeysm vise

\oniseuannanituaauAnuauninielukasaeuen litdesndt 6 wiiedn
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AU VRITHEIYN
L@USIE 306 YUY ANUNIVITIINE
% % Q‘I = 5 = d‘
BUSVANGNN 4 U JuUNdau
% % Q‘I = 1 a o dy
BUSTANANN 5 U nauI fadl
= a a dy
wy 0 YUY INYINUIY
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3.1.4 LAAILNUNISANEI

UM 1 aran1sanudy (First Semester)

NUINIYY sWawasdosedn nuenn
(nauf-ujuR-Anen
frenuiag)
89510064 | HHYIN 3 (2-2-5)
Wisdom of BUU
89510464 | wnaiilogunw 2 (1-2-3)
Food for Health
89520064 | walllesnuausuinseunediatlng 2 (1-2-3)
T Lazlan
- o Citizenship and Responsibility towards
Anwvly
Society of Thailand, ASEAN, and the
World
89520864 | vinwznwlveiiionsednludeeusay 2 (1-2-3)
aile
Thai Language Skills for Careers in
Contemporary Society
30211364 | uARANH 3 (3-0-6)
A 30610064 | F¥Aneily 3 (3-0-6)
AVUANE
- General Biology
CLAITI) TSI
30610164 | UfuRn1sTIne iy 1(0-3-1)
General Biology Laboratory
R 30611264 | inadiansldndesgansamifiugiu 1(0-3-1)
AVUANE
R N Basic Microscopic Techniques
(ABLANIZAY —
L 30615064 | dvinen 3 (2-3-4)
A83INY)
Zoology
594 (Total) 20
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U 1 aansAnwUate (Second Semester)

NUINIY sWauazdosein w2
(nauf-ujunR-Anen
feAULa9)
89510164 | Uy 1vadiAsygnanasiies 2 (1-2-3)
Philosophy of Sufficiency Economy
& il 89510564 | NMFUIMITEVNIENNAN 2 (1-2-3)
Psychological Well-being Management
89520664 | MwSanguilansizouFTiness 3 (2-2-5)
Experiential English
30310164 | pdl 3 (3-0-6)
Chemistry
30310264 | Ufumn1siall 1(0-3-1)
AN Chemistry Laboratory
Guwny) | 30810064 | HAndild 3 (3-0-6)
General Physics
30810164 | UFTRNsHANdTLY 1(0-3-1)
General Physics Laboratory
ANz 30613064 | WonNYAERNS 3 (2-3-4)
(¥ nanizau Botany
a8 INGYN)
394 (Total) 18
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UM 2 aran1sanudy (First Semester)

NUINIY sWawasdosedn nuenn
(nauf-ujuR-Anen
frenuiag)
L. 89520464 | Mmwdanguiiienisdeans 3 (2-2-5)
Anwviald
English for Communication
ANz 31220164 | adfilosdudmivinenmans 3 (3-0-6)
(vnu) Elementary Statistics for Science
30322064 | \p3BUN3Y 3 (3-0-6)
Organic Chemistry
30322164 | UfuRn1satdunsd 1(0-3-1)
AN Organic Chemistry Laboratory
Gunamiesny) | 31620164 | Tuadivivld 3 (3-0-6)
General Biochemistry
31622164 | UftAnsTuaiivialy 1(0-3-1)
General Biochemistry Laboratory
R 30621064 | FIIN1VDATAA 3 (3-0-6)
AN
R . Cell Biology
Quianigauany - —
- 30621564 | eNDUNTUITIY 3 (2-3-4)
FIINYN)
Principle of Taxonomy
394 (Total) 20
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U1 2 nansanwUate (Second Semester)

NUINIY sWawasdosedn nuenn
(nauf-ujunR-Anen
feAULa9)
& il 89520164 | NSRAUNINYEN1TAAUDNNTDU 2 (1-2-3)
Lateral Thinking Skill Development
30520464 | at7Ing Wl 3 (3-0-6)
AN General Microbiology
Guameding) | 30520564 | UfRnTaT el 1(0-3-1)
General Microbiology Laboratory
30627064 | WugAans 3 (3-0-6)
Genetics
30627164 | UfuRn1siugenans 1(0-3-1)
Genetic Laboratory
AN 30628064 | ULIAINGN 3 (3-0-6)
(ABNaNITAIU Ecology
@eTIINeT) | 30628164 | UfURN1sENIAINEN 1(0-3-1)
Ecology Laboratory
30625064 | @35IM81UIERT W @3TINYIVBINY 3 (2-3-4)
%39 Animal Physiology or Plant Physiology
30623064
A oniden 306xxx64 | A nenEeN 3 (x-X-X)
394 (Total) 20
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U9 3 aran1sanudy (First Semester)

RUINIYI sTaLAzTaTE Y 8ne
(nauf-ujunR-Anen
A8AULDY)
89530064 | lanawazAnuninielunisyinaululan 2 (2-0-4)
DUAR
-~ ¢ Opportunities and Challenges for
Anwiald
Future Careers
8953xx64 | 3.2.1 i’]EJ?JGU’]ﬂ’NiJiLﬁEJﬂ’ﬁVT’N'm 2 (2-0-4)
8953xx64 | 3.2.1 iwﬁﬁmmmilﬁamiﬁwm 2 (2-0-4)
30631164 | @REMSUTIND 2 (1-3-2)
- Statistical Methods for Biology
VRN — —
- . 30631364 | ¥3INYINITHIIEY 3 (2-3-4)
AV NANZAU
- Developmental Biology
#18Y7INY) —
30637064 | A3nenliana 3 (3-0-6)
Molecular Biology
R . 306xxx64 | Iy neNiaen 3 (x-xx)
IVUBNLEDN — "
306xxx64 | A1VIDNLADN 3 (X-X-x)
594 (Total) 20
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U 3 nansanelate (Second Semester)

NUINIY sWawasdosedn nuenn
(nguf-ufuR-Anw
frenuiag)
. 89539764 miLTJu;:J’iJizﬂaumﬂuﬂmiiwﬁ 21 3 (0-0-9)
Anwvily
Entrepreneurship in the 21st Century
- 30631064 | MANIIRIUINTG 3 (3-0-6)
AVUANY
R Y Principles of Evolution
(AU aNIZAU — ————
. 30631264 | insesilolunuIteTdine, 2 (1-3-2)
A8INYN)
Instrumentation in Biological Research
30138164 | NSIASIUAIUNIONATUIVITN 2 (1-2-3)
Preparation for Careers
30639064 | dUNUININTIINGT 1(0-2-1)
L AGERNIGER Seminar in Biology
Uszaunisal | 30639164 | LAlASIENETIINGT %158 ATEBARUY 1(0-3-1)
YER! NSNARDINNTIINY UTIAT19ETIA
30639264 | Research Proposal for Biology Project
or Creative Bio-Experimental Design
- . 306xxx64 | I WBNLEON 3 (x-x-%)
IV WBNLABDA — -
306xxx64 | JUUDNLADA 3 (x-x-x)
594 (Total) 18
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Ui 4 aansfnwdy (First Semester)
NUINIYN sauazdaseivn wienn
(nauf-ujuR-Anen
freauiag)
AEn 30649464 | M3LFLUIBWYIUINTAUNTTINIUY 6 (0-18-9)
Uszaunisal Cooperative and Work Integrated
Learning
594 (Total) 6
U 4 sansAnerane (Second Semester)
WUINIYN sauazdaseivn wienn
(nauf-ujunR-Anen
freaulag)
AEn 30649364 | 1AT9IUITYNITIINEN 2 (0-4-2)
Usgaunisal Research Project in Biology
I NdeNLES 0oxx64 | A NFDNET 3 (x-x-x)
Xoxx64 | A NaeNET 3 (X-X-X)
594 (Total) 8

3.1.5 A5V

(LaNATHLUURUIBLEY 1)




a2

3.2 %9 @Na AMUNUILAZARNAIVEI81915E

3.2.1 919158UsEIMANgNT

(1) wIEITUN Fansee

UUSLAINIUTZVIVY  1-2001-001 1X-XX-X

ARl Ph.D.  (Stem Cell Research) University of Edinburgh, UK w.f. 2558
M. (@ninen) PAINTUUNTINE Y WA, 2552
GTWLLWIJ\‘WI’N%‘U’]ﬂﬂi EJ’]"\]'ﬁEj
Nﬁ\‘i’]‘u%’]\ﬁ‘lﬂﬂ'ﬁ 5 Q‘ﬁlU (LONFETULUUNUNELEY 2)

A13ZUADULAY
SHWERYN 3787%1 FUIURUWARN

30610059 | F¥inevialy 1 3 (3-0-6)

30610159 | UftRnsT7Anevily 1 1(0-3-1)

30627059 | WugAans 3 (3-0-6)

30627159 | UfuRn1siugenans 1(0-3-1)

30631059 | ¥rine1vediwas 1 2 (2-0-4)

30631159 | Iine1vesivas 2 (2-0-4)

30641059 | FININTLA30Y 3 (2-3-4)

30631559 | wAlulagdinmmnsiviazdn) 3 (3-0-6)

30631759 | ¥98L38ndIIN19TIINGN 2 (2-0-4)

30632859 | NMw18INgudInTUTIIVEN 2 (2-0-4)

30635259 | dnddnsegndunds 3 (2-3-4)

30645559 | ouusilolad 3 (2-3-4)

30645459 | Anendmiansgnieniiu 3 (2-3-0)

30645759 | LgadsunLin 2 (2-0-4)

30645659 | yaiulinvesanwuglmilueiandnsdn’ 3 (3-0-6)

30639059 | dUNUINTIINYN 1(0-2-1)

30649259 | Hneu 2 (0-4-2)

30649559 | @uniafn 6 (0-18-9)

30649159 | 1AS99UIYNITIINGT 2 (0-4-2)
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mszaudeulunangasil

SRAIY 31831 uIULBAN
30610064 | F¥Anewily 3 (3-0-6)
30610164 | UfuRnsTInenvhld 1(0-3-1)
30611264 | wadanisldndesqanssminugu 1(0-3-1)
30621064 | TYing1veswas 3 (3-0-6)
30631364 | FAININTLA3Y 3 (2-3-4)
30621464 | walulag¥inwnisivnazdnd 3 (3-0-6)
30631764 | WMUDLEDNATININTIING 2 (2-0-4)
30632864 | NMw18INguAINTUTIIVEN 2 (2-0-4)
30635264 | dndinsegndunes 3 (2-3-4)
30645564 | Lauuslelad 3(2-3-4)
30645464 | Anendmiansgnieniiu 3 (2-3-0)
30645764 | waanuniiin 2 (2-0-4)
30639064 | @UNUININTIINEN 1(0-2-1)
30649464 | M3LTEUSBUIUINSAUNTYINUY 6 (0-18-9)
30639164 | LANATNITENNTIINGT 1(0-3-1)
30649364 | 1AT991UIBNINTIINEN 2 (0-4-2)
(2) WIBNWIETAY A159LTAUIUUN 1@YUsZINRAIUTZUNYU 3-8499-002 1X-XX-X

Al M. (@ndnen) PANTUUNTINE Y WA, 2544
WU, @Inen) PAINTUUNTINE Y W.A. 2540

ALLUUINI9IBINTG ﬁﬁdwmam’mié
NAIIUNIIBINTG 9 2UU (lDNEITHUUNNILLAY 2)

ASTINUADULAY




aq

eIV 38397 FIUIURUAN
30610059 | F3inevily 1 3 (3-0-6)
30610159 | UftRnsT7Anevily 1 1(0-3-1)
30625059 | d@n3nen 3 (2-3-4)
30631359 | MinaunILIsI 3 (3-0-6)
30631459 | UHUANITUMaNeunsuIsnu 1(0-3-1)
30631759 | H98L@DNETININTIINGT 2 (2-0-4)
30631959 | wAiANI9TYINE 3 (2-3-4)
30638259 | N1sUURNIAAUINNINTIINGT 3(2-3-4)
30635159 | dniluifinsegndumnds 3 (2-3-4)
30635459 | ounsuISTUEN 3 (3-0-6)
30635559 | UjuRn1seynsudsude 1(0-3-1)
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NATLUUKUNELEAY 1

ANBSUYSI82YN

1) wuna3Anuialy 30 wuaeia
1. ngudvminwenslddInamnm
1.1 518391U09AU 1 578390
89510064  UYINA 3 (2-2-5)
Wisdom of BUU

FINMvesInetaeyIni iy g viesdiuniansTusenvesseinalng
Aflsnvasninendeysn anululidauninendeysn Sndneia n1sasne nsiidiusiu uas
4 o o a 9 aaa o oA
NSHVENUANTUETU LwaiRfilesAngTueen (883) lmunensimundedu
Root of Burapha University (BUU); local wisdom of Eastern Thailand; BUU
core values, being BUU student; marine conservation; contributing, participating, and
conveying from generation-to-generation; Eastern Economic Corridor (EEC); Sustainable

Development Goals (SDGs)

1.2 s783v 50N
1.2.1 USwsy1@iniinenisiasuasnenanIngin
89510164  USusy1vauAsugnanaLiNgs 2 (1-2-3)

Philosophy of Sufficiency Economy

NANNIT WUIAATDIAMUNOLNEY NITNAIUIDE19EIEUNIULUINNUENUTYEY
LATEgNANeLies LATINITAILLLINTEIIYANT N15UTEYNANaNLATYgRanaLiesiun1TaLiiy
aa o w 4 | LY d‘ [

FinUsedniu nsivimiunmsvasunaddudeng

Sufficiency principles and concepts; sustainable development based on

the philosophy of sufficiency economy; royal-initiated projects, implementation of

sufficiency economy principle in daily life; change literacy in society
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1.2.2 AngnAnansguniwiiiensisiuaisganindin
89510464  @IMsLNDRUNW 2 (1-2-3)
Food for Health

ﬂ?’mi‘ﬁug’mﬁEJ%ﬁU@’]MﬁLLﬁ%IﬂGUUWH’ﬁ @WMWiLﬁEJEj“lJﬂ’]W pmstdesiulan
91m3UUsTU WAnAusio v siloaunw mnsdasafeduomsiagmsduasesiuslag

Basic knowledge of food and Nutrition, food for health, food for disease
prevention, processed food, food product for health, food safety and consumer

production

1.2.3 JUNILANEAININISIETUAS AN NG N
89510564  ATUINITEUNILNIIN 2 (1-2-3)

Psychological Well-being Management

n13a319ANaINTaluNITUIMITaUAIENedalun1saduiinUsedn Tusay
msvien mslivdnnisiiieatestuguamenadn nquiuasndnnsvnadsingigatuesual
LAZAIULATEN milfﬁﬂ,ﬁ]LLazﬂ’ﬁUizLﬁuz’fﬂﬂ’rwmﬁm NM3UsELUONTUAILeTAINLATEA NI1TUN
NAgNSNITNINeasnALANsIANITAIASEALN L dES LA 198U IEN 193N

Effective psychological well-being management to life and work, the use
of psychological well-being principles, psychological theories and principles of emotion
and stress; assessing and understanding psychological well-being, emotional and stress;
applications of psychological strategies and stress management techniques for enhancing

psychological well-being

2. ngudvnaliadlneuasnaiiaslan
89520064  waulasnuauTURAYaUsadeaulny a Ty wazlan 2 (1-2-3)
Citizenship and Responsibility towards Society of Thailand,
ASEAN, and the World
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Ugnindriln unum wasnihfiausuRaveuvesnisiluaundniifvesdanuly
dl =~ e o v Ql' 2 v
UL wallnswedlve 9198w wazlan nsalfne miiugmmmﬁdaEJuLLﬂaﬁiuﬂimuwmmaﬂi@U
~ a a o/ e v 49(
AN UAlaNYIANTINI9TUY
Raising awareness; roles, and responsibilities as Thai, ASEAN, and the
world citizen; case study; recognition of the challenging paradigms shift; open broader

world outlook

89520164 ANSWAILINNYENISANUANNSBU 2 (1-2-3)

Lateral Thinking Skill Development

AMUNNE AILTUNT ANEIATY UANATT WUIAR LaTUITELANYBINTITAAUDN
N30V NMsRAIUINISANUBNnIaUa 1 duTEUY mﬂﬁﬂmiﬁmuaﬂﬂiawﬁy’uﬁug’m Fufinami waw
fuseud maadrsmanumsdauennsey weluladarsaumalunisaiiswanunsdnuennsey
nuAeREtuMsTRILIMsAauennseu nsadisiiuiienisAnuennseu nsdauennseulunis
witeymludinuszdriunsiniausu

Definition, background, importance, principles, concept and types of lateral
thinking; systematic lateral thinking development; basic, advanced and skillful lateral
thinking techniques; product development from lateral thinking; information technology for
lateral thinking product development; research on lateral thinking development; team
formation for lateral thinking; lateral thinking product for problem solving in daily life;

presentation

89520464  arwnsengesiienisaeans 3 (2-2-5)

English for Communication

=2 % 1 = 2 .7 I3 b4 [
NNVinwe W9 WO BIU LASLTIUNTYIDINE Y ﬁwmmﬂmqaiwmm ﬂaqwﬂu
= ) a Yo « = aa o o
NIILTYUNTYIDING Y LiEJuE’NlJUﬁiilIIaﬂ Lwamiaamﬂummﬂizm’;u
Practicing skills in listening, speaking, reading, and writing English;
vocabulary and language structure; English language learning strategies; global culture;

communication in daily life
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89520664  AnwdenguiitensiFEusTInTss 3 (2-2-5)

Experiential English

Hnyinwen1¥199nguer1ufanssy 1nnaion1siseun1wsengy finwen1sanLag
InYuazeiuse Seuininusssy

Practicing English language skills through activities; practicing English
language learning strategies; critical thinking skills and discussion in multi-cultural

contexts

89520864 Winwen e ineiianisonIwludsausudsie 2 (1-2-3)

Thai Language Skills for Careers in Contemporary Society

inwznsldnmwilnedienisusznevendn nsilsiazantuinsenunsUseyy
NNFAUNUTIEIA N5WEUlARNEUNINBIIE N9 0EULATINTUALIONANTTIMIANNTT N1TRBNIUY
wuuaeuay waznsWeuluainseoula

Thai language skills for careers; listening and note-taking for meetings;
business conversations; e-mail correspondence; projects and conceptual framework

writing; questionnaire design; online job applications writing

3. naudvEsuaNsIauznIsiululanauian
3.1 578973U1UNAY
89530064  lamdwaral1uvinmiglunisynaululanauian 2 (2-0-4)

Opportunities and Challenges for Future Careers

wleurglsemalny 4.0 lwaRaufieeniangiusen ngumaluladuay
gaamnssuniidnenmlunistuiniowasegia leani1sysansasygiagnIsimundagu
LAsegRaTann Lesughanyuisy waziasegnadden vinveussnundlulungugpamvnssy

Whngne AsUseiluaussausaues aataulsenuluanmuideniang Jusen
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Thailand 4.0 policy; Eastern Economic Corridor, potential core
technologies and industry clusters driving economic growth; integrated economic model
towards sustainable development, bioeconomy, circular economy and green economy;
workforce skills required for targeted industry clusters; self-competency assessment;

labor market in Eastern Economic Corridor

3.2 5783% 89N

3.2.1 Tgdvianuiinenisiney WideniEeu 2 183

snevIaumalulag
89530164 YINWYLAING 2 (2-0-4)
Digital Skill

N15a5UaEAITIHEUNIIALE JUAM LWag 19A1 LagdNIaITHIUYBINIY
soulau MsihweAlulagfdvialuldlutinusedniu 930 uardenu waluladaUdlu
Creation and dissemination of online-videos, images, music, messages,

and news; digital application in daily life, business and society; emerging technologies.

89530264 nMsoeNUUUAeNaNTIdnaY 2 (2-0-4)

Interactive Media Design

maLLamwaLLazmiﬂﬁﬁuﬁué N9 ALaZ AU TOLAAIAINNAATIVYOATDY

UL yumesrunsteus nsufduiusludnuazvesdinuwazauidn nseuiunisiy

a o v 6 1% % (% ca & % L4 o [ a (% 6

N1909NLUUANITUNAUNUS N1TRanluudsTIsdanwuiduenanemd (brand) @1%suNannug
VDINULDY

Visualization and interactivity; understanding and conceptualizing of

interaction; cognitive aspects; social and emotional interaction; the process of interaction

design; design and establish brand based on client specifications
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89530364 msaamwuﬁaLLazmsﬁ'\Laua 2 (2-0-4)

Media Design and Presentation

Y]

nnseankUUARRdvialinsIiuANfBIN1SVRIRlTIIL NSt LaueLlen BRI
oA = a a A v X v a P
9E191091AN NFUTEHUNAFONAUTIATUUMELATDIUDNINTFIU

Professionally present digital content; evaluation with standard tools

89530464 ANAANENSEINSUTINNI5VIN9IUBEN9Ra7A 2 (2-0-4)

Mathematics for Smart Working Life

adinenansnsdudosiu nsAnnenidoduien nsAnnenbenudu niske
FITTUVUTIBNA NM59oURULUUTIBNATRSIASAA NsFuamenidoLasAsssuiionainnsin
UAT15E NITAMNU NMTIATIARANDURNUIINAITAIVULUUAN 9 mﬁmmzﬁmamﬁsmﬂmiﬁ
RULUURNG 9 mimLLNWNmifﬁmﬁami@hLﬁu%muuﬁug’luﬂ%’%ﬁmmegﬁwmﬁm 3L
WariUeeNNNTANNEOUNY

Introduction to financial mathematics; simple interest calculation;
compound interest; amortized loan, annuity saving, credit card, overdue payment and
fee calculation; investment; the investments return analysis; loans interest analysis;

financial planning for life under sufficiency economy; annuity saving and tax deduction

89530564 ANYIAIEAINITDINNS 2 (2-0-4)

Food Science

ANUNNIELATALAIAY VRIS BadUsEnaulue T nlemMns NMswUsIY
819115 N19WE 0L AEVe981INS ATITNYINIBINIT N1TAUBNBINIT LATUINITRINIT
AYIUAAINNATBVDINER TS 8B Le3eeRu miUiiﬁgNﬁmﬁmﬁmmi UINIFIU
LAZAMNINEIMNT DIMNT Y

Definition and importance of food; food composition; food chemistry;
food processing; food deterioration; food microbiology; food preservation; food nutrition;
variety of food products; functional food; beverage; food packing; food quality and

standards; novel food
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89530664  AngAERIaInGaN 2 (2-0-4)

Environmental Science

ATUNLIELAT VB ULIATOINEAARSAILINEDY UNUIMTBINENFanTLaY
waluladiunsiwunduandensgedsdu nsdsuulasanimafionniauaznnzlaniou
vafivnanain (lulaswanadnfuuaiivnini) PM2.5 fudymuaiivniceinid lldiuas
NANTENUATUAININGBN NESUNAUNY FTiNunTBUNTE mﬁuxluwv?ﬁLL’mé’amé’wmw’mmi
N9 Ingrmansdandeniuannm@in uinnsaniedundon

Definition and scope of environmental science; role of science and
technology, and sustainable development of the environment; climate change and
global warming; plastic pollution (micro plastic and water pollution); PM 2.5 and air
pollution problems; forest fires and their environmental impact; renewable energy;
organic farming practices; restorative environment with biological processes;

environmental science and quality of life; innovation for the environment

89530764  SnegnAaniiasesdens 2 (2-0-4)

Cosmetic Science

w3esdonndedy waluladanuay qmmémé’ﬁma neneansiadedion
Lﬁ'ami@juaﬁwﬁa ;’jﬂﬂﬂﬂﬂﬁﬁlﬂﬂ%@ﬂﬁ’]@%‘m’]iaLLaL?gi’ur}\liJ mwammz@uﬁmam% IneAans
\30sde19ddiu nsUstfiundnsuiiasesdions ndwesluniosdion nnsudiesuiuuanda
Tuianaluaiesdions ifindvdmivinermandieosdens ndnfarisssuniluadosdion

Introduction of cosmetic; beauty technology, cosmetic formulation;
cosmetic science for skin care; cosmetic science for hair; fragrance and aromatic science;,
color cosmetic science; evaluation of cosmetic products; polymer in cosmetics;
sunscreen products; biomolecules in cosmetics; pharmaceutical chemistry for cosmetic

science; natural product in cosmetics
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89530864  aa1n3aaInIng 2 (2-0-4)

Science Literacy

NSAALTINYIMENT YUUBINITINANEnIYasEsTaUm Inemmansnuiaula
Tutagtuazounnn
Sscientific thinking; scientific perspective of surrounding things of Interests

and prospective science of interests

89530964  Angaansteyaifasdu 2 (2-0-4)

Introduction to Science of Data

prmanivayailaswiu n1sinsigideya nislddayadmiunisdndula
4 U ¥ aAa o % d‘d a =)
ﬂWilflﬂi‘wﬂ%@QGZJEJJJU@TU‘U’JG]U%R]TM ﬂ1imafﬂaa‘uwawmmmmwmmmagﬂﬂaamLL“LJEN
Introduction to science of data; data analysis; data for decisions; encoding

data in everyday life; detecting errors in the received data; identifying manipulated codes

89531064 ANNUANFSINETIARATUINNTTULNBNISNRAIUNFIAN 2 (2-0-4)

Creativity and Innovation for Social Development

anudfgusmuAnaisassduaruinnsalugaadoiasuulaegnnni
NIZUIUNITAALTIDDNLUY N15AMUATEYM NITIZANANDY NITATISLUIALAA LYY Lag
nsunteynmiedanu

Essence of creativity and innovation in disruptive era; design thinking,

problem identification, brainstorming, idea generation and social problem-solving

518YIAUNITUIMTIANTS
89531164  NMINEFMTUALYINIULALTIAY 2 (2-0-9)
Law for Worker and Business

anusilasnuifgIfunannguunendrfgdniuauinny nguingunay

(%
Y

WYY 159911 FARIUTEN ninddun1adagn ndens nguaneduavaly nguaneigIny

N13ABAIUNTNATH NTUANY
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Basic knowledge of laws; principles of labor laws; civil and commercial

laws; labor laws; company-established laws; intellectual property laws; tax laws;

bankruptcy laws; anti-corruption laws; case study

89531264

29AUILNIUNISINNS 2 (2-0-4)

Management Functions

WUIAANUFIUKAZANYULVDIBIANTT NANNITIANIT NTTUIUNITIANIT NUIT

PANIUNITIANIT NITITILEY

Basic concepts and characteristics of an organization; principles of

management; management process; management functions; planning

89531364

89531464

89531564

ANNUINFONNINGIAR 2 (2-0-4)

Business Environment

AN1IZUINABNNIINITINNIT 2385730TUNTIANTT

Management environment; management ethics
n139ankUUlATIE51989ANS 2 (2-0-4)
Organizational Structure Design

N59RRIANITIAENINEINTUYEE N33 WagnsAIuAY

Organizational and human resource management; directing; controlling
N19INUNUNAENS 2 (2-0-4)

Strategic Planning

LWIRATLEIU NTEUIUNITIUNITUTIINAYNS NTUIUNITINMNY N136indula

Wanagns nMsinagnslUuuR nseiuaulnagnsdmiugsia

Strategic concepts and administration process; planning process and

strategic decision making; strategic implementation and control business
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89531664  N1IAIUANKANTITALTUUY 2 (2-0-4)

Performance Controlling

ALY AISALHUU mamuqumiwamﬁuﬁ’]LLazU‘%mi NIIANITAAN
Planning; operating; controlling production of product and service;

product and operation process designs; quality management

89531764  msaandmiugusznaunsluanissui 21 2 (2-0-4)

Marketing for Entrepreneurship in the 21 Century

ANUNUY AU IAYVRINITAAIAABTIND NTLUIUNITNINITAANA
ANINUWINADUNIINITAAA UTTANNNNITAANN - NAAAUY NITAIWUATIAT N1TIATINUNY
ATALASUAITAANN - NITATIAMIUAINITANAITUYITUY N1TRAIATEAULAN FTUTTTUNINTT
Aa1M AUTURATOURDAIAL N1TRATN 4.0

Meaning and importance of marketing to businesses; process of marketing;
marketing environment; marketing mix - product, price, channel and promotion - creating
a competitive advantage; global marketing and business ethics; social responsibility;

marketing 4.0

89531864  waRnssuguslnalulanasdielval 2 (2-0-4)

Consumer Behavior in Modern World

ngfnssuguslan nssvrunisiadulade woiinssugdenisgsia msidunaia
LAZIZUUANTAUMANIINITAANN NITLUSEIURANA N1TAUANAIALUIMLIE N1997196LALS
$NNITHAN

Modern consumer behavior; behavior of consumer decision making
process; buyers’ behavior; marketing research; marketing information system; market

segmentation; target marketing; market positioning
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89531964  n1sUnYUBIAUlUgAEIMNTIUNITUING 2 (2-0-4)

Introduction to Accounting in Service Industry

MANN15UBIIUVRINTULYT el winfa lugnanIsun1susnig

Basic accounting theories; concepts; processes in Service Industry

89532064  n1sUYUBIAUTUGAEMNTTUNTHER 2 (2-0-4)

Introduction to Accounting in Manufacturing

NANN1SUBIRIUYRINTSUT ngul) wifa lugnamnIsunIsnas

Basic accounting theories; concepts; processes in Manufacturing

89532164  n1sUgyBUesiulugsiadiuie 2 (2-0-4)

Introduction to Accounting in Merchandise

wanNN1sUBauYeInsUNT ngul) wunfa lugsiamuiy

Basic accounting theories; concepts; processes in Merchandise
89532264  wann13UsYY 2 (2-0-4)

Accounting

NANNI3 NIZUIUNITAEINUNITUYT N1TTAVINTIEIIUNNITRUVDINUIBU

33N3

Concept; process; preparation of supported documents; business journal
Entries
89532364  qUN1SLIU 2 (2-0-4)

Financial Statements

Juna wﬁﬂimmﬁqu \‘1‘ULLammiLU?{SULLUaﬂiuﬁaumaﬂéﬁaﬁu IUNTEUEALIUER
MNBWAUIENBUIUNTIERY MIATIEkazyiAUdlatiaguen1siy Kan1saluau Nsua
HuanY895INY

Preparation of trial balance; adjustment of accounting errors; preparation
of financial statements for private and public business firms; accounting management

principles of assets; liabilities; shareholders’ equity
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89532464 S1891UN5EU 2 (2-0-4)

Financial Report

N193LATILNFIUENITHY N13IAVUAZUTINTIVU TN N15UsELTIUIUAIY
NTIATIZATIBIUNNNITRY SUUTZUURUER

Financial Credit Analysis; Constructing and Managing Master Budget;
Capital Budget Evaluation; financial reporting analysis; cash budgeting; modern

management accounting techniques

89532564  A1E3INR 2 (2-0-4)

Business Taxation

wdnns Useuam uasuunuftRveanisnideinsiiieaiugsie anusuiiaveuly
n5@enE nMsEwan® msaanzdou msdaviuuunedu nsdavhseny nstukuuLans
g3 erwidestuisifuensuanut mBaaning ndasswanin weznddmiuianisd
Iiunsdaaiunsamu Yseiutlhatufeafunisndnagsia

Principles, types and practices of business taxation; tax responsibility; tax
calculations; registration form preparation; report preparation; filing return forms; basic
knowledge about stamp duties; customs duties; excise taxes; promotional taxes for

specific businesses; current issues regarding business taxation

89532664  WUFIUAUNTNIINTUYWE 2 (2-0-4)

Human Resources Foundation

N139AN1T karN1381395 NN INsuYedlugsta nssuuNsTanIImsneIns
my‘t%j NITINUHY NITATINT AITARLEDN NITINU MsInlguiling N1saauu NISHNOUTH
Ay nsILn MsimwANiIiluage TN nsUseliuran s iRy

Human resource management; emGELOyee retention in business; human
resource functions including planning, recruitment and selection, job placement,

orientation, coaching, training and development, and performance evaluation
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89532764 Ansas1UsEaun1salnIsSuSNIS 2 (2-0-4)

Service Experience Design

BnsAnnisoenuuuiiienanuinisuagniseaniuuszuulmilvinauls ﬂyugm
VBIPAFUNATINGANTTU NITATIHUA N NsEEes MIRRFULUUBE1T IR

Methods of design thinking in order to produce new service and system
development; a foundation about the behavioral touchpoints; diagramming and

storytelling; rapid prototyping

89532864 ASE39UINNTIUNITUSANS 2 (2-0-4)

Service Innovation Design

a Y]

8n13AA N1seRnLUUNIIHAIUINAAS a9 Irl A15dnntTnsngdunislygn
N15338N19INIIRAIN NsIAN1INIsanglounusluedAns Nuslinsidenagnsuaziasedie N3
PRISEAT S

Methods of design thinking in order to launch new product development;
managing intellectual property; market research; managing organizational knowledge

transfer; strategic alliances and networks; research and development

3.2.2 183UIYIUINTS
89539764  msidufusznaunisluanassuil 21 3 (0-0-9)

Entrepreneurship in the 21t Century

wAansdugusznounis sinwenndugusznounisluanissuil 21 egnedl
f\ﬁsﬁiimmmgmwslumﬁmé]’jw%ﬁwLLazﬂgﬁmsﬁﬁﬁaﬁ"ﬂU FADINTRVGURHUTINT

Concepts of entrepreneurship; ethics and entrepreneurship skills in 21°
century according to laws for a company establishment and general business laws; able

to accomplish the business plan
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2) vuandvanwty  hidesndi 94 RUwHA
2.1) Fvmnu 18 U8
30211364 uAaAdd 3 (3-0-6)

Calculus

Ysnan : Ll

Prerequisites : -

flafduuagnsmivesiteitu dlauazanudeilowesiledidu nmameyiusves
lafdufivadauasilaiduonds msusvendvosouius aumsvesduduiauasdusain Al

(% & o (% (% s

AUNUS SnIIFURNS N1svAEsga-maaLazn1aaey landUymaiadan-ngn dufinialyl

3

[

Pfnwakarn1sUszend walian1sdufinsn nsdufinsaiiazdiu wazn1sduditnsalaevindu
wWwdIugey duiindadnine duiindalunssiuu nsussendvesduiiniadniaiun sty
USams anevesdlas Huiing

Functions and graphs of functions; limit and continuity of functions;
derivatives of algebraic and transcendental functions; applications of derivatives;
equations of tangents and normals, related rates, minimum and maximum values,
maximum-minimum and optimization problems; indefinite integrals and application;
techniques of integrations; integration by substitution, integration by parts, integration by
partial fractions; definite integrals and applications; areas, volume, arc length of curves;

improper integrals

30310164 Al 3 (3-0-6)
Chemistry
Ysnan : Ll
Prerequisites : -
1A39851998M0URAZA1319519) NUsELATl USHaasduius aunalail nIn-Lud
fne vasuaIaTaNTaTaNY Vel
Atomic structure and periodic table of element; chemical bonds;

stoichiometry; chemical equilibrium; acid-base; gas; liquid and solution; solid
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30310264 UjUANSLAN 1 (0-3-1)
Chemistry Laboratory
U5V : 30310164 wIeLSeunTounu 30310164
Prerequisites or co-requisite : 30310164

R siadnugiunsndudmiunsiauinusyjoRnsnsineaans

loun nisldfgunsninagiaiesiiofiugluriosujiinng wadansviufiing nsieszsias
379 ANNTLIRUINYBIETAEANE N1SARNAUSASENAT nguesing Mstnmsansaug aunalall
asavaretvines

Fundamental chemistry laboratories which are necessary to improve
the scientific skill in practice, such as, practice of using common laboratory equipment
and instruments, laboratory techniques, graphical analysis, density of solutions, observing
the chemical reactions, gas laws, acid-base titration, chemical equilibrium, buffer

solutions

30610064 F23Ing1ialy 3 (3-0-6)

General Biology

Ysnin : Ll

Prerequisites : -

wETAMEIfUSIL NsrUILMIMIveeans asedvesdin matasudeu
Tassadns waznihivenead stugmans nismielaseiuiwad nsdaasigsifenas Ay
NAINUANYNTININ ma%’wmwyjmméaﬁ%‘im Tnssadawazniifivesfiguazdnd 3Tmuinis
UnAINgn LazngAnssy

Principles of biology, scientific process, chemical basis of life, cell
organization, cell structure and function, genetics, cellular respiration, photosynthesis,
biodiversity, classification, structure and function of plants and animals, evolution,

ecology and behavior
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30610164 U{TAN15TAINeilY 1 (0-3-1)

General Biology Laboratory

Ysnan : il

Prerequisites : -

fugrunisldndesqanssmi lassadrsveasad nsuvaead dnuaeng
ftugnssu ewlefiy maduameidsuatuaznismelasziumad eedns a3sinen nsdn
vanavyuesasliTinuas mLvaMansvnadIn T Fanns Sueinen wasngingsy

Basics on microscope, cell structure, cell division, genetic traits, plant
tissue, photosynthesis and cellular respiration, animal tissue, physiology, classification

and biodiversity, evolution, ecology and behavior

30810064 Wandnaly 3 (3-0-6)
General Physics
a B

Ysnan : Ll

Prerequisites : -

LIALADST FAAIEAT LSILATAITARBUT 91U WAIULALAIEY NITEU AFUNE

wa ¢ ¢ | < 1 Y a

auvRvesdas naransvaalua QUNNAANEARNT Idlnazusvan 293stidoeiu AdY
waldnlii was Fandgalue Saedesildnd

Vectors, kinetics, force and motions, work energy and power, vibration,
mechanical waves, properties of matter, fluid mechanics, thermodynamics, electricity
and magnetics, basic electrical circuits, electromagnetic waves, optics, modern physics,

nuclear physics

30810164 UjUAnsWEndlY 1(0-3-1)
General Physics Laboratory
a 1
Ysnan : Ll
Prerequisites : -
N157AUSHIUNIINENG JauAIEAAT WIILAZNITIATOUTN ITURAENEIY
nafansvativa N1du AfUNA gauuiinazauTou auUAleRINToUVDIAANT QUVNARHNS

2995 T uazudwdn was
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Measurement of physics quantities, kinetics, force and motion, work
and energy, fluid mechanics, vibrations, mechanical waves, temperature and heat,
thermal properties of matter, thermodynamics, electrical circuits, electricity and

masgnetics, optics

31220164 sdntUosdudmiuINeAans 3 (3-0-6)

Elementary Statistics for Science

Y3y : Ll

Prerequisites : -

Toya nsuaustoya waznisulana Autazidu dudsduuazniswan
uasnniasdiu MsUssinuALaznsade UaLyAsudmiuiunsimesvesUszvnanil
naukazUIEYINTARINgY N1snedeulamasaes

Data, data presentations and interpretations, elementary probability,

random variables and probability distributions, estimation and hypothesis testing for

parameter of one and two populations, chi-square tests
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2.2) FPUANIZAIU 12 wiagna
30322064 ATBUVSE 3 (3-0-6)
Organic Chemistry
Y3y : Ll
Prerequisites : -
Wuszindl Taseadne awedlowdl n1ssuunUszian n1si3ende audinig
nanmkasUiseelivesansdunie wastiluang
Chemical  bonding;,  structures;  stereochemistry;  classification,
nomenclature; physical properties and chemical reactions of organic compounds and

biomolecules

30322164 UjUANSATBUNTY 1 (0-3-1)
Organic Chemistry
UIIIY : 30322064 wIBLSEuUNTou 30322064
Prerequisites or co-requisite : 30322064
nInnNEn N13ndu nsatansaua nisatawazlasunlnns il awmeslewnd
Y99a58UYSY warUfisenalivewmyilenduresansdunsd
Crystallization, distillation, acid-base extraction, extraction and
chromatography, stereochemistry of organic compounds, and chemical reaction of

functional groups of organic compounds

30520464 9a%2Ang1MlY 3 (3-0-6)
General Microbiology
Ysnan : Ll
Prerequisites : -
n&NN15N199839Me7 9aunEsvdanng o lnssaiauagniivesead s

a 6 o

LASYuALUWMURATY WugnNTTL F3N1sAvRN Uduiusseninaqfunsgiuidiu audfay
m@ﬂﬁgauﬁémﬂmimwm 21T YRAINNTIU Aando miLLW‘VlEjLLazmmimqm

Principle of microbiology, group of microorganisms, cell structure and
functions, growth and metabolism, genetics, control, host-microorganism interaction,
importance of microorganism in agriculture, food, industry, environment, medical and

public health
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30520564 U{TAN159aTAANEMILY 1 (0-3-1)

General Microbiology Laboratory

Ysnan : Ll

Prerequisites : -

YR umagatainer madeuduuaiie uAUgaLazATIAReUTIvES
wuefi3e nsdeudales nmawdeuemadsntouasnsenite msuenideusans wavesilady
PINBAMAINIIASY0AUNTE Snuaziiluresadun3s navesanaiiuasTadlunsiuds
M3aTUeagAunsd MIunsnszevesgAuYISludIndon

Basic microbiology laboratories on bacteria staining, capsule and
movement, spore staining, media preparation and sterilization, microbial isolation,
physical factors affecting growth of microbes, characteristics of microbes, effects of

chemicals and radiation on growth inhibition of microbes, and distribution of microbes in

environments

31620164 Faaiivialy 3 (3-0-6)
General Biochemistry
Ysnin : Ll
Prerequisites : -
Fuafidosdu Snvarlasads uasnihilvesanstaluana toulesd wunued
FURITILUAN ALV TUNANNAULAZNTAIVANNSTUIUNTLATIZNTATIAE N kAL TUSAY
Basic knowledge of biochemistry; characteristics, structure and function
of biomolecules; enzymes and metabolisms of biomolecules; integration metabolism

and its regulation; nucleic acid and protein synthesis
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31622164 UfTANTATIAI 1 (0-3-1)

General Biochemistry Laboratory

Y3y : Ll

Prerequisites : -

uminAfuiRnmesnuduaiivily awnlnslilada aflulewmsy
afle nsnezdlu 1UsAY touleyd saurmansvasouled nsallinddn Lazunusaduvesaislule
WAIN

Introduction to general biochemistry laboratory, spectrophotometry,
carbohydrate, lipid, amino acid, protein, enzyme, enzyme kinetics, nucleic acid, and

carbohydrate metabolism
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2.3) KUINIVURNIZAIUEIWYIINEN 37 widwnn
30611264 wadansldndasgansminugiu 1 (0-3-1)

Basic Microscopic Techniques

Y3 : Ll

Prerequisites: -

nsldndesgansimiuazndosqanssaituvaneile nswisudiegiuiie
NM3ENIMETIneIugIu MsTanisdainen sty nisassents weluladdmdundes
aNTIAU

Microscope and stereomicroscope operation, sample preparation for
basic biological studies, biological measurement, operation, labeling, technology for

microscopy

30613064 WONwAEAS 3 (2-3-4)

Botany

Ysnan : Ll

Prerequisites : -

fugruitilumsdnungnumans waduazidewe fuguineuaznieinng
AEARSYISIN 819U U MBN HALAZILANYBIIIADN ANRAINAIEYDINY NTLUIUAITUALNNS
vhavesivdmiunisiatgluunasiieg Ufduiusszninafivuazddidindu wonumansuaz
YWY

General basic in plant science, plant cell and tissue; morphology and
anatomy of root, stem, leaf, flower, fruit, and seed of flowering plants; plant diversity;
plant processes and functions for their living in habitat; plant interaction with other

organisms; plant science and humanity

30615064 &n23nN8 3 (2-3-4)
Zoology
Ysnan : Ll

Prerequisites : -
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n1einIAA1ans dug1uIne) a35INen aunuIsIN kasllnAmIne1veIdn
Aauslusladrauisnasinntugs
Anatomy, morphology, physiology, taxonomy and ecology of animals

from protozoa to higher chordates

30621064 FIML1VAUYAR 3 (3-0-6)

Cell Biology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

padUsznaunaadl tasadne uasninfiveasaddniuavisadiivlusedy
Tuiana wdnuagitnisnisliiedesflolunsiinngilasiaiinasmiivesead Wevuead 1y
Towaadu lulnAouife Lazn19a319nasU Aaels waradiazn1sduaseimouas 1assaig
waznthivesiandanasresooniuadou 4 lassadamuend wunuedduvenead danssy
vouwad Msdsdnan nswdeulm welulaBnduiuuayiead

Chemical components, structures, and functions of plant and animal
cell in molecular level; principles and methods in instrumentation for cell structure and
function analysis; cell membrane; cytoplasm; mitochondria and energy generation;
chloroplast and photosynthesis; structures and functions of nucleus and other
orcanelles; cytoskeletons; cell metabolism; cell activities; signaling; motility; sene and

cell technology

30621564 waNaUNIUISIY 3 (2-3-4)
Principle of Taxonomy
‘LgiWSJGU’] : 30613064 Lay 30615064
Prerequisites: 30613064 and 30615064
Usgdanisfnyioynsuisiufisuasdnd nann1saynsudsiuiswazdnd
NaNNIsIRTUNNTuazdnInematiadinerseauluana dnvuenvdugIuiveuasaunan
YonsdivfiTimInszetuslulsemelne dnuasnsduginewesdaivasioadn flungs

AN 9 MsIRYIERE NI sulliLasfoedn
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History of plant and animal taxonomy, principle of plant and animal
taxonomy, principle of plant and animal classification using Molecular Biology technique,
morphological characters and members of plant families distributed in Thailand,
morphological characters and members of animal groups, plant and animal specimen

preparation

30627064 WugAans 3 (3-0-6)

Genetics

YTV : 30610064 Uag 30610164

Prerequisites : 30610064 and 30610164

= 1 3 ¥ [ L= v s A .7 3

gunazlaslulay NNTLUILGAALAZNITAININIRAFUNUTUDINVUALEHNY N1T
| [y o [y o A [N~ [y 1
D1YNDAANVULN NNUTNTIUAUNANVDILNULAR WuqﬂiiuwWIuinmlmLﬂulﬂmﬂmam’laausuaamu
wa AU UNIRUGAIERT NISAIRUAALAT LN TTURAT UGN ITLAEI TR UL
WugNIsUMaedada ugnssugnAluANmedunales WugNITULaLININAYeIdWIAT oY
Y q' Yy = a a a A = ) ° N
Wugnssuignatuauseguueniiuafea guneguulasiuloupedtuwaznisviunuilasiuley
a13ugnITLarAanssy laseaiwasnalnn1sAIuANNSYINUYeLEY NugAansYeIRaUNSY
fuedulusyavvedasiuleuiazdu MugiAnINTsy RugmansuseuIng wastayaansaunaAng
Wugenans

Gene and chromosome, cell divisions and plant and animal
gametogenesis, Mendelian inheritance, phenotypic non-Mendelian ratio inheritance,
genetic probability, sex determination and sex-related inheritance, multiple alleles,
polygenic inheritance, genetics and environment, cytoplasmic inheritance, linkage,
crossing over and chromosome mapping, genetics materials and their actions, gene
structure, expression and regulation, microbial genetics, chromosome and gene

mutation, genetic engineering, population genetics, and bioinformatics
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30627164 U{UANSWUSAENS 1 (0-3-1)

Genetic Laboratory

YWV : 30627064 wIBLSeuUNToUiU 30627064

Prerequisite or co-requisite: 30627064

anwagaiugnIsukaznswUsiu Tastuley nsudsimdeawuululeda
mswaluedeanuulile®a ugnssumunanvesuung anuasdunaiugmansiasnis
naaoula-auad nsnszaeduuuludes wugnssiilulmilidulumusasduveauna
nInTIAGDALAYNANTTY LwﬂﬁﬂﬁugmmaﬁuqmamﬁmLaqa st muAALAY LN TR
Aendesiume dunsnseadalenosuazmsviundiu nmsvhaislelnil wazmsinesisuuuy
laslulaalulule@aiinmdu Msinseimeanavesayed fugeansussyng uazaunavesens
A-lauasn

Genetic traits and variation, chromosomes, mitotic cell division, meiotic
cell division, Mendelian inheritance, genetic probability and chi-square test, Nomial
distribution, phenotypic non-Mendelian ratio inheritance, nucleic acids and activities,
basic techniques in molecular genetics, sex determination and sex-linked inheritance,
linkage crossing over and chromosome mapping, karyotype and meiotic configuration,

mutation, pedigree analysis, population genetic and Hardy-Weinberg Equilibrium

30628064 ULIAINEN 3 (3-0-6)

Ecology

YTV : 30610064 Uag 30610164

Prerequisites : 30610064 and 30610164

Tassafrauazwinfivesszuuing wdsulussuuiing Sasnisuan Tnins
Frssdadl Jadedrdn Ujduusseninedadidin dueinerdszsing dauvesdedidin n1g
Wasuulasunudt szuuiinauuun szuuinauwdan tafiviwindon nineInssssumAuay
NN seuTNY Uﬁﬁ’amiLLazUﬁﬁamimﬂaumLﬁa@ﬁumaﬁmﬂ%wm

Structures and functions of ecosystem, energy flow in ecosystem,
productivity, biogeochemical cycles, limiting factors, species interactions, population
ecology, community, succession, terrestrial ecosystem, aquatic ecosystem,

environmental pollutions, natural resources and conservation biology, basic laboratory

and fieldwork in ecology
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30628164 UjUANsHLIATINGN 1(0-3-1)
Ecology Laboratory
UIWIV : 30628064 wIBLTEUNTOUNU 30628064
Prerequisite or co-requisite: 30628064
Uﬁﬁ’amiLLazﬂﬁﬁ’amimﬂaumLﬁaﬂﬁumﬂﬁnm‘imm STUULNATIARY B9
MandnUgundl Bviswavesdadudin Ufduiusseninededlidin masauivlnvestszning ns
nszReveslsvEng msasuuawnud ssuuiinauuun stuuinungni
Basic laboratory and fieldwork in ecology, mini-ecosystems, primary
productivity, influence of Llimiting factors, species interactions, population growth,

population dispersion, succession, terrestrial ecosystem, aquatic ecosystem

30631064 WANIIWIUINIT 3 (3-0-6)

Principles of Evolution

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

AN33U wazLUIAAMITITAIuIN1g natnmsiedTauin1svesdsidinluseay
Tuana Aullavesiivuazde’ anudululusfnlagendendngiunisenfindiussn fenisues
R9IN19AAITRUINTT N1sUSURLaznalnn 1SUSUAILUUAY 9 nSAeaUTd Auduius
FEMINTITAUINTULATTIAINGT NITUAES ATAIUINITIIN NISAALEDN ITAIUINITVBIERT
FIUUINTVRLEE UagIIAUINITVRINY

Darwin and the evolutionary thought, mechanism of evolution at
molecular level, origin of life, evolutionary evidence, fossil records, geographic
distribution, direction and rate of evolution, speciation, interaction of evolution and
ecology, adaptation and mechanism, natural selection, coevolution, animal evolution,

human evolution and plant evolution
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30631164 @dREMIUTIINEN 2 (1-3-2)
Statistical Methods for Biology
Y3 : Ll
Prerequisites: -

a a a

Foyan19Tainer Waunsuitugulunsieszideads adfideussens
ARzl MIedeuALNAgIY @dRLUUNITIUASN @ifuuuueunTILn3n UfURN15ANS
AATIVTOUAN TV INGWBEDA

Biological data, basic programs used in statistic analysis, descriptive
statistics, probability, hypothesis testing, parametric statistics, nonparametric statistics,

laboratory for statistical analysis of biological data

30631264 ASesilolusuidededainen 2 (1-3-2)
Instrumentation in Biological Research
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
fugundnnsvhnurenaiesiodmiunismaasauagnsifennadainen
ANNUaDANt mﬂ%’LLazmi@LLa%’ﬂ‘mLﬂ%'mﬁaﬁf\%Li‘]uﬁm%’mm%’amﬁﬁmm
Basic concepts for operating biological laboratory and research

instruments, safety, care and maintenance of the equipment for biological research

30631364 YIINYINTHITEY 3 (2-3-4)
Developmental Biology
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
pEnINUINTRITINe ISy Msadneadduiug nmsufaus maaay
TuszezBuusnvosenuilodniinssgndundaardnilifinsegndunds nsaiietoazvesdnd

nssenivy lmtesinga n1seivanluseAUBuNIINISATY TVINeINsaSyvesiy Jpinswad

TUSUATUNSANEURUYAR LLﬁSlI%L%Q
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Basic principles of developmental biology, sametogenesis, fertilization,
early embryonic development of invertebrates and vertebrates, organogenesis,
regeneration, metamorphosis, genetic regulation of development, plant embryonic

development, cell cycle, apoptosis and cancer

30637064 WM luana 3 (3-0-6)
Molecular Biology
YTV : 30627064 Uay 30627164
Prerequisites: 30627064 and 30627164

'3 a

FInerseaulianaveiy dnd wazgaunidlususing o easnlugduves
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Bunardluy lAseasnuazn1suanteanodudlinin Iineluanaluserubukaslusiu laay
QI U v A v ¢
U9 LagNITUITUUTINUINTLaLER)

Aspects of molecular biology of plants, animals and microorganism;
organization of genes and genome; structure and expression of genes in organisms;
molecular biology in level of genes and proteins, cloning and improvement of plant and

animal strains

= 1 2/ 1 a
\danageiles 3 wiaehn
30623064 &33IN81UBINY 3 (2-3-49)
Plant Physiology
YNV : 30613064
Prerequisite: 30613064
1AS9A5NNTLAS NTNINETTINGT AMUFIAYVRINTINEITRIAUNITAI IR
- ' A a X ) v ¢ as a ¢ o ¢
YoINY NTEUIUNITAT) MAnTuluYtuas Ingduduuunuedduvesansdunid nsduasey
Aaekad N1311e1a NsaNdgsIkaEaIBuNTd UNUIMBIEINRINIT N1RSRULALAY

Tiwunsveasity n1sAIvANMSAsRule wasnsiihemannsliuliusslerilunmanensnssy
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Plant structures and their physiological functions, the importance of
water related to the life of plants, various processes occurring in higher plants emphasize
on the metabolism of organic compounds, photosynthesis, respiration, transportation of
water and organic compounds, the role of nutrients, growth and evolution of plants,
control of plant growth and development, and application of principles to use in

agriculture

30625064 H33INYI1VDIANT 3 (2-3-4)
Animal Physiology
YNV : 30615064
Prerequisite: 30615064

1AT9A519UaZMINTINTVINUT09TEUUAN 9 TuINnNevesdnilinszandunds

Y
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wazdndliinseandunds nszurunisgereaims nmsmgla mavyudeuladin nawilianasnis
indeulm sruuUszam MIsud sTUUANnaYeITIINY wazszuusenlivio

Structure and function of animal organ systems; digestion, respiration,
circulation, muscles and movement, nervous system, information, homeostasis and

endocrine system in vertebrates and invertebrates
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2.4) nuandvIas1aasuUszaun1sal 4 wuaenn
30138164 NISLASEUAIUNSOUATUIVITN 2 (1-2-3)
Preparation for Careers
Ysnan : Ll
Prerequisite: -
vinwgdmsun1svieu finvensiluduseneunis nisfnedaiiinnsagiuy
AVIUANAS9ETTA miv‘hmui’mﬁuﬂﬁlu Msdoans
Working  skills, entrepreneurial skills, critical thinking, creativity,

collaboration and communication

30639064 FUNWINIYITNEN 1 (0-2-1)
Seminar in Biology
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
NTLVIUNTIVENT1INT WwellansAuAINTIBUIdeandumesiiauay
ﬁaqaym MsdeusenumMIneImans msauenaidowuuiinuaniienseiuse
Research process in biology; techniques in scientific-article searching
from the Internet and library; writing for scientific report; oral research presentation for

discussion
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30639164 LALATIINENINYIINYI 1 (0-3-1)
Research Proposal for Biology Project
Y3y : Ll
Prerequisites: -

N19599UHUNSIITENTIINe Inewdunisidiusiuvesilanladiude

aw o d

nseulun5iMidy Jnn1sidy Msfnwena1shazuITeineIves NTEUIUNITIVY 113
PONUUUNIMAED h3aslofldlunsive mmﬁm’;m’m%’@ga LLm‘Vl’lﬁﬂ’lﬁmeﬁsi’fau“a 19
WouLAlATITY 385550798

Biology research plan by integrating stakeholders into the plan, scope
of research, research problems, literature review, research methodology, experimental
design, research tools, data collection, data analysis, writing of research proposal,

research ethics

30639264 N199NLUUNITNAABINIIIINGUIIAI19ATIA 1(0-3-1)

Creative Bio-Experimental Design

Ysnin : Ll

Prerequisite: -

N59NUUUNISNARBININTTINET NstuuaiiuUsivngas nsmun
nAUMARBULALNENAUANTIVINZEN FregansoonLUUNITIRaBsi Ui da Daleinen siug
Aans T nTalana UITEREnI9 uleunguasgnseansn1ITeved AUt
AUNITIAY NNOBNUUULALINUNUIY NMTUTHEIUAUNULAZAINANAIYDILATINWITY A3
Wauataya NITUIUNITVBINTANTIVING

Bio-Experimental Design, formulating appropriate experimental factors,
formulating appropriate controls, models of experimental design in field of plant, animal,
ecological, genetic and molecular research, field modeling, national research policy and

strategy, research collaboration, practical research planning and design, budget and

value of research project, data presenting, peer review process of academic journal
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2.5) wuanIvrnUszaunIal 8 wuqwnn
30649364 1AT99IUITENINYIINGT 2 (0-4-2)

Research Project in Biology

Y3 : Ll

Prerequisite: -

nniuguuarisnsilassmdsemsineimans ssuszneuvedasey
nsfuaiuazA L iNIUNAReIRIENSEUILNINITINeEans a1 ld A uLr 010191587
USNen NTIATIEALAZLUIHE N1SWBULAE NTUNLEUBLATIUNITYTIVEN

Fundamental concepts and methods to perform scientific research
project, components of research project, investigating and conducting experiments based
on scientific process under guidance of supervisor(s), data analysis and interpretation,

writing and presenting of the biology project

30649464 N13REUSTIYIAUINITAUNITTINGIY 6 (0-18-9)

Cooperative and Work Integrated Learning

Ysnin : Ll

Prerequisite: -

miyimmimmimﬁwmmam%ﬁlﬁ%’umﬂwﬁmmﬁm’fﬁummiﬁiﬁ
wasfiadeanUszaunisalluanuiivinanuass shuen1saating e Fnueduuianssy vinve
nsuAteiidudou ihuensvhnuasafieuselevivesesding

The integration of scientific knowledge gained in the university with
knowledge accessed or constructed through experiences in workplaces; analytical
thinking skills; complex problem-solving skills; innovation skills; practical working skills

for organizational benefits
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2.6) “idINAYBNLEDN Laidaendn 15 vidaenn
WL%@ﬂS‘EJuﬂsﬁﬁmLaﬂLﬁafﬂlmEJN"mmiLﬁu%aumﬂwé’ﬂqmﬁmmmamﬁ’msﬁm A

AN WA 2564 YD ANENTTUNITUTIMIANAIVITIINGT ANLINGIMIEANT UNTINGISEYTIN

30610264 I3l Il 3 (3-0-6)
General Biology I
YINIV: 30610064
Prerequisite: 30610064
N13A3EHAULA WAILINTs @353M87 was WeRNIIUVRIEN"

Growth, development, physiology, and behavior of animals

30621464 wAlulagdnINNINYLaTER- 3 (3-0-6)

Plant and Animal Biotechnology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

Finenszauluanavesiiy nsleauduiiy mamzidsusaduaniedediv
Fefiunanansing 4 enisveneiug eaonsunnfiuinuiusiic ndnnismnesisaseding
nslivsslesinnmamneidsareding Wlulraueauoufived Wugimnssu msedinduly
3981330 nslrauduluwaddnd warnssnuduiiieund

Molecular Biology and concepts about plant cloning, plant tissue
culture for increased products, propagation and reservation of plant germ lines, principle

of animal tissue culture, advantage of animal tissue culture, monoclonal antibody,

genetic engineering, and gene transferring into organisms, animal cloning and gene
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30623164 FUFWINGI1VOINY 3 (2-3-9)
Plant Morphology
YINIV: 30613064
Prerequisite: 30613064
1AT98519 N15970UN ATAUINIT TLIATINGT 2993TTM WAIUINIT LA
ANUAIAYNILATYFNIVINYNGUFS 9 Tnatamefiwiinululsemdlng saussamine Tusle
W warfiafidvieddes
Structure, classification, evolution, ecology, life cycle, development

and economic significance of plants, algae, bryophytes and vascular plants

30623264 NHINIAANEATUBINY 3 (2-3-4)
Plant Anatomy
YNV : 30613064
Prerequisite: 30613064
Iz 1% 4 a1 o A Y % ¢ ¢ & A
fqa‘l/liiﬂuaﬂwmﬂmﬁai?wmwwwamLam IngluuYas 003uNiuad LslEe
d’lj d‘l .Y A a0 o a [ t4 Q‘I % a v a a
szUULLRLED WA Te1UINslioaland AN UUIN N1TIALTENAT N15ATYLAULA LAY
Funis wuninen
Microscopic features of vascular plants emphasizing on cell, organelle,
tissue and organs of vascular plants; characteristics, function, arrangement, growth and

development and evolution of flowering plants

30623364 DUNTUITIUNY 3 (2-3-4)

Plant Taxonomy

YNV : 30613064

Prerequisite: 30613064

Usedfn1sfinwisunsuistuily synsuisiunvludsemalne ndnnas
oynaIisuiiy dnuarnsdusuinevesiivuagiegsislulsazadiinignsgaeiusly
Uszalng nsdnvinsegenssadldl

History of plant taxonomy, plant taxonomy in Thailand, principle of
plant taxonomy, morphological characters and members of plant families distributed in

Thailand, plant specimen preparation
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30625164 dndlaiinszandunds 3 (2-3-4)
Invertebrate Zoology
YTV : 30615064
Prerequisite: 30615064

35U lAseasne a39Inen dnaingt wazeynsudsiuvesdniliinszgndu
i Sausldsladdanodinntus N133ndunvIavyetazdnluusiag gy Anuduius
fuluuiifaunns YsRnmsindauneia mafuiiesns uas@nwuenaniui

Morphology, physiology, ecology and taxonomic study of invertebrates,
from protozoa to lower chordates, classification of major and minor phyla and their

phylogenetic relationship, dissection, collecting and field study

30625364 HeyyInen 3 (2-3-4)
Histology
YNV : 30615064
Prerequisite: 30615064
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lnssaduarauaudfivenwad Woyly Welfeiu nszgndou nszgnuds
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Morphological structures and characteristics of epithelial tissues,
connective tissues, cartilage, bone, blood and hemopoiesis, muscular tissues and
nervous tissues including the relationship between morphology and physiology of organ

tissues of vertebrates
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30625464 DUNTUITIUEN 3 (3-0-6)

Animal Taxonomy

YNV : 30615064

Prerequisite: 30615064

wé’n%lﬂiumié’wmwnﬂ'maqé’mi wEninasilunisisdonaznisldde
INYAEANIVBIERT ﬂﬁﬂmi‘ﬁu'ugfuiumiﬁ’]LLUﬂ%ﬁﬂ‘U@ﬂﬁﬁli AMUFUAUGTN I TRUINITLAE AL
Aedasfuivinelusuuedu o

Principles of animal classification, nomenclature, taxonomic
identification in some group of animals, phylogenetic relationship and its application in

biological science

30625564 UjUAN1TOUNTUAITINENTD 1(0-3-1)
Animal Taxonomy Laboratory
YIWIV : 30625464 vIBLSEUNToUU 30625464
Prerequisite or co-requisite: 30625464
nanU AT IUTuMsmnanyvesdnd nsdaduunuaznisnieaeuie

(%

Ingeanivednd anuitunaulunisdniunyinvednd warAaAgItestudiineuay
manslunauivdu o

Principles of animal classification, identification and nomenclature,
practices in taxonomic identification in some selected group of animals, and its

application in biological science

30631764 %YaLAaNETINIYIINEN 2 (2-0-4)
Selected Topics in Biology
Y3 : il
Prerequisite or co-requisite: -
maiaueuazeiuTeteiiaulamsdiiven TneiuFesiiduausln
WATUINNTTU
Presentation and discussion of interesting issues in biological research

by regarding novel discovery and innovation
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30631864 WdiDLAdNATININYIIMNNVILAA 2 (2-0-4)
Selected Topics in Cell Biology
YNV : 30610064
Prerequisite or co-requisite: 30610064
Anuilv 9 N1sgIneweueaduazmnihluUsEYnd

Recent information in cell biology and applications

30631964 WALANINTIINGN 3 (2-3-4)

Biotechniques

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

wmAdanEAnedmsunsnvan e eiituardn fiangiswuuilen
LazLUULIAS wmealad1nsun1ssnwanInlassas g unIzvosisuazdni wataduiunisvin
dladnnisvesits Tslnda warusn wedaiugilunisdiesufegafivuardn iisluneauny
waziosUfuRns

Biological techniques for preservation of plant and animal specimens
using wet and dry methods; technique for preservation of specific structure of plants and
animals; technique for making permanent slides of plants, protozoa and parasites; basic
technique in photography for illustration of plant and animal samples in both field

practices and laboratory

30632064 lulasmaia 3 (1-6-2)
Microtechniques
YTV : 30610064 Uag 30610164
Prerequisites or co-requisites: 30610064 and 30610164
nawsevdlaslionsuaralasansmniodedniwendedeiniednue
NABIaNTIAY
Preparation of non-permanent and permanent slides from animal and

plant tissues for microscopic study
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30632164 Yan18INIALAN 3 (2-3-4)
Histochemistry
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
nMIaTIad@IuUTEnaUNLATiLazeulelag o yeuadniailaide nsuen
fumisvesasieinasouled Mluduusznevresaduaniedevecdns
Detection and localization of specific chemical constituents and

enzymes of animal cells and tissues

30632264 AWNNINGIANENT 3 (2-3-4)
Scientific Illustration
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
nquiuazUuAReafunisinanimuasarennluauniineimans
maUﬂquﬂ’jﬁzﬁumwmﬂLLazammﬁ
Theorem and practice in scientific drawing and photography in both

macro and micro scales

30632364 N13RYINYANINADE19ERT 3 (2-3-4)

Animal Taxidermy

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

g uiuasuitalunmsinwanindiededasluheedvaznisviadn
wimsilasanseandad wadaniswieulasainewing g vewiiegiesdnd Mandadiegedng
Wefnwszuulassaiiuniglu nsmedla nsifununudaiiensAnydueynsisiu was
N133NAT1INNEA N

Theorem and practice of animal preservation in both wet and dry
preservation including bone preparation; techniques for preparing some part of animal
specimens, dissecting for internal morphology study and method of staining bone and
cartilage of vertebrates; specimens collecting for taxonomical study and natural history

museum collection
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30632464 %aNN13AIUANIABAIIS 3 (3-0-6)
Principles of Biological Control
YTV : 30615064
Prerequisite or co-requisite: 30615064

(% (3

N13AUANUIEYINTVRIAR I TLarAnIdnd Ingendenannisaunadues
5IUYIR VI vesiiliondy wasAngsTsud
Biological control of population using natural balance concepts, the

biology of hosts and natural enemies

30632564 YIngnIuzilsn 3 (3-0-6)
Vector Biology
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
Favemvzdilia wuas v wagvesriel Tluau Tngldmnudfglunis
PUALNTUNINSEEYe s inani]
Vector biology in human including insects, ticks and snails, emphasize

on control of distribution of these organisms

30632664 aTAANEUHBFUAW 3 (3-0-6)
Microbiology for Health Care
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
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Role of microbiology professionals in the daily life and health care, the
effect of microorganisms on public health, toxicology of bacteria and fungus, carcinogens
and mutagens, emerging of novel infectious diseases and control of these infections, also
know novel approaches to detect infectious agents, vaccines management, application
of microorganisms and their products for naturopathic medicine and microbial

biotechnology

30632764 WALUlAEYININNIAITUNNE 3 (2-3-4)
Medical Biotechnology
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
YauwavesnuisfumaluladTninmenisunmg nmslduseleniaesszuy
Fanmiieadrawandanislaaunisnisunng nisadmandnniiy dnd uaggdunidiie
nsunmg TululaaueatauRuafLayNanfueIN1NITWNNG NTEUIUNITNENLUTEAUERAIMNTIY
Aspects of works about medical biotechnology, the usage of biological
system and products from DNA and nuclear cloning, DNA technology and biotechnology

from plants, animals, and microorganisms for medicine including monoclonal antibody

and medical products, industrial production process

30632864 ANWNDINGEAINTUTIINGI 2 (2-0-4)
English for Biology
ysnIn: 1l
Prerequisite: -
fdmvimaeadiven Faluana aidenen Yawns dnilaifinsegndunds
dniinszandunds dueiven wagiiy 113870 N15WEN KaENITUNAUDNTAITIFE N13TAY
LHUAWISINeAanstazlUamesi@uenunIemansilunnong e
Vocabulary for cell biology, molecular biology, histology, evolution,

invertebrates, vertebrates, ecology and plants; reading, writing and presentation for

research articles; how to make scientific fisures and scientific posters in English
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30632964 FIneuiiainunsdunse 3 (3-0-6)
Biology for Organic Agriculture
Y3y : Ll
Prerequisites: -

N1390n15nwRsBunIdlagldndnniadinersiudugidyyviesdiu vu

e
1

WUFIUANUADINITHNANDMNTUaaAAE NFWNMUINITNYATOE NGB ULATEAIANAISUDUAT
Organic agricultural management using principles of biology and
indigenous wisdom on the basic needs of food safety production, sustainable agricultural

development and low carbon society

30633564 UlAIne1vasiNY 3 (2-3-49)
Plant Ecology
YIIIV : 30628064 wIBLSEUNTOUNU 30628064
Prerequisite or co-requisite: 30628064
fuguvesdseuiiy waganuduiusseninsiuiionds sutanisundnszang
vossErngiiy waauAnFedlasaine fuflends sauiatiaderng q Arua wagnsfne
unAnLT
Principles of plant community and habitat relation, plant dispersion,

concept of habitat structure, control factor and field trips requirement

30635264 dndainszandunas 3 (2-3-4)
Vertebrate Zoology
YNV : 30615064
Prerequisite or co-requisite: 30615064
nsieuiigulassadaneduguineiuasssuveletvvasdnddnseandu
wdmuaneITuunns TnewSeufioussninednvasuasmtinfisunuuardnvaeiuasuulasld
nsinduunmIanyvesdnilinsegnduna
Comparative  morphological structures and organ systems of
vertebrates base on phylogenetic evolution including comparison between the primitive

forms and function and adaptive evolutionary forms; classification of vertebrates
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30635664 Wslnleladily 3 (2-3-4)
General Protozoology
YTV : 30615064
Prerequisite: 30615064
Taseasne winil eynsfdsnuuagmsdnduunvenay uasnsususlmdniy

Asnnaauvadllsiodn InedululusinglNansatineg199asy

Structure, function, taxonomy and classification, and adaptation of

protozoa, especially the non-parasitic forms

30635764 Usandngiialy 3 (2-3-4)
General Parasitology
YTV : 30615064
Prerequisite: 30615064
Tassaisuagniing dugiuinen msduiug 2973 uaznsdnduunvanavy)

YpaUsan

Structure and function, morphology, reproduction, life-cycle and

classification of parasites

30635864 figang1naly 3 (2-3-4)
General Entomology
YTV : 30615064
Prerequisite: 30615064
arwiidesiumsdnunisiniamans a353men uasimuInIsvesuLas N3
AUTIUTIM MaAUSIY wagnsdaduunvuaayvediuas Anud1Ayesuatluszuuing
wazunu M adudaifuuuuyenimaass
Basic knowledge on insect anatomy, physiology and development,

collecting, preserving and classifying the insects, the importance of insects in ecosystem

and their roles as experimental model organisms
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30635964 Faving iy 3 (2-3-4)
General Malacology
YTV : 30615064
Prerequisite: 30615064
%ﬁ@mawaaﬂy’ﬂﬁaguum Tuihin waglunsia nedne N13LTEYLAULe N9
Samuamny msidoudl d39IMe1 MsFuiLg uazmuddymaATYgiavesesuarTiin
Species diversity of land, freshwater and marine mollusks, anatomy,
growth and development, classification, movement, physiology, reproduction and

economical values of mollusks and squids

30638264 A5UHUANIATUINNIGTITNEN 3 (2-3-9)

Practical Field in Biology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

vinnsdmguiuasmaiiaia q lunsuftinieauiameiineiiiedos
NUBUNTUITIU dauguINgn uazilnaing) iamﬁ'ﬁqmiﬂﬁﬁamﬂammﬁL“f]uiwu Wlon15 AT 1eA
foyatignies mathiauenansufoamaaun

Theoretical and technical principles for practical fields in biology
related to taxonomy, morphology and ecology, including systematic field practices for

accurate analysis, presentation of the results of practical fields

30638364 Wuiiatiwaznisdanis 3 (3-0-6)
Wetlands and Management
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
é’ﬂwmzﬁnmaqﬁuﬁﬂjmﬁﬁ 3guumia°muﬂﬁm‘7ﬁjuﬂéﬁ 99AUIZNOULAY
Snwmrnisinavesiiufigui Snvasvosfivnazdnd nisdionenndmdauasnisvyuioy
150N UNUILATANIATIAATY mmmmmmﬁaﬂmmLLazﬂﬂiq@Lﬁsﬁuﬁ%jmﬁﬂ WHINNETGN
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Ecological characteristics of wetlands, classification system of wetlands,
compositions and ecological characteristics of wetlands, characteristics of plants and
animals, energy flows and nutrient cycling, important roles and values, the causes of
degradation and loss of wetlands, main approaches and organizations involved in

wetland management

30638464 N130YINEAIUNAINNAINITININ 3 (3-0-6)
Biodiversity Conservation
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
LARABIAUALIMAINYATENITIN M AUNAINVANEVBINUGNTTY YA
Wug warszuuilng LuIn1en1sUssluaunaInyaIen1edinm Aul waziseuindaiy
NANNANENITINN
Concept in biodiversity, genetic diversity, species diversity and ecology

diversity, tendency to assess in biodiversity, value and method of biodiversity

conservation

30638564 N1IAAIUNAINKANYNIIININ 3 (3-0-6)

Measuring Biological Diversity

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

TNy o1 SUTEEINANINAINTAIENNTINMTINANITIANTNTaYSNY
wazuloune fadinanumannain fuddinnuvainaie FULUUTBIANUNAINTAEN9Y LA
I@JLmaﬁmﬁ’ummsqmgmawﬁm N1sUTELUANNLNTLR g‘tJLLUUSUENizﬁummméwLLazm’m
PIYINVDIVUA

Ecology on the biodiversity assessment including conservation
management and policy, measures of species diversity, species diversity indices, pattern

of species richness, species abundance models, species richness estimation, pattern of

commonness and rarity of species
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30638664 Tanfirandilosdu 2 (2-0-4)
Introduction to Biogeography
YTV : 30610064 Uag 30610164
Prerequisites: 30610064 and 30610164
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History of biogeography, pattern of distribution and biogeographical
classifications, island and island biogeography, geological, evolutionary and human

impacts on biogeography, ecological patterns and types of species distribution, habitat

fragmentation

30638764 WeRANSSUFN 3 (3-0-6)

Animal Behavior

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

ndnnsAnenginssudnd JadefineliiAnnginssy ssuvuszamuas
goiluuiuNMINMIANNgANTTU WOANTINNITSEUS NITAMERNINUNALAETFUUNSHALTUG AU
Fw WOAnTIUNTNDIMNT N15A0aNS ﬂmﬁaﬂﬁagjmﬁa n1stasfiuaianiun n1senen neRnssy
17517 NOANTTUNEIAY miL?}ym@jﬁ’géammzwqamimmqué

Principles of animal behavior, proximate and ultimate factors, nervous
system and hormones on behavior, learning behavior, sexual selection and mating
systems, kinship, foraging, communication, habitat selection, territoriality, migration,

aggression, social behavior, parental care and human behavior
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30641164 AFIMNITTUIINMN 3 (3-0-6)

Bioindustry

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

QHANVNTIUNTINNLALRAR I UIITIN N HERSTTIfnE LAY NER St
Taian{aun3d fiy uaz @7 LTTannuazwnluagunsdunsisn nssuIunINaaNanA
FannluseauriesufuRnisuazgnaunssy ﬁqmaaﬁmmi’aq%amw LazNSINIzAELTad
nsldduansuasnsadandndue vdndmnssugaamnssudinmiididn e Fianng
AMSULNNAAANITININ N1TDONUUUNTZUIUNTS LLaSLﬁiﬁgmaﬁﬂu%uqmmﬂﬂiiu%ﬁﬂﬁw

Bioindustries and bioproducts; potential and novel bioproducts; from
microbes, plants, and animals; biochemistry and anabolism of bioproducts; processes for
the production of bioproducts at laboratory and industrial scale from biomaterial
extraction, and cultivation; substrate use and product formation; essential principles of
bioindustrial engineering; unit operation for bioproduct separation; process design;

bioindustrial economics

30641264 IAINTTUIAATUALIANTINUAIENFINN 3 (2-3-4)

Biochemical and Bioreaction Engineering

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

waa edTanm wazualuady wules wulsdlawdn waasduiusveay
pTUATY FaumansnIsiasyuaznsmeveauras maviliunannde saumansvesnisld
duawmuaznisaiawdndun nsangloudiaansiaranuiaulunuimnssuaidnnm suiuy
uazsruUMIThuesinsaifinmuuusing q namzdsieadivuaisaddng Jmnssumen
TUaT 1n3esile NMsialagnsAUANNTEUINNS WsugmanslumAmnsnnaddanim

Cells; biochemistry and metabolism; enzyme; its kinetics; stoichiometry
of metabolism; microbial growth and death kinetics; sterilization; microbial growth and
product formation kinetics; mass and heat transfer in biochemical engineering; bioreactor
configurations and applications; plant and animal cell cultivations; metabolic engineering;

equipment, measurement and process control; economics in biochemical engineering
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30641364 #ANIANTIUNTZUIUNITYININ 3 (3-0-6)

Principles of Bioprocess Engineering

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

Qmwwamam‘f%ﬂmwﬂua% AUNNUIRANT LAZUIAEITFNNUGVDILUNIUOD
Py aunauIaaskazaunandukuuliaw Sleladuaznisivaves 4 wad mshieiniauay
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AN Uazn13ve8IUIANngUUANIAN 9 TunseuIunIsv09uImNIsuTINm

Thermodynamics of metabolism; mass balances and stoichiometry of
metabolism; unsteady state mass and energy balances; rheology and fluid flows;
aeration and agitation; characteristics of cultivation fluids; mass transfer; gas-liquid mass
transfer; heat transfer; homogeneous and heterogeneous reactions; bioreactor
engineering and mechanical design; bioseparation; scale-up and scale-down of

bioreactors and of unit operations in processes of bioprocess engineering work

30641464 N159NUUUNTZUIUNTNNUNALLLABTININ 2 (1-2-4)

Process Design in Biotechnology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

N1599NHUUNTEUIUNITHANAITINN AruauTRvomEning YuInwazdIu
LUINITRATA YUIAVDINITHEAR ﬂ’]’i@@ﬂLL‘U‘ULLagLaﬁﬂ%’UWBUﬂiSU’Juﬂ’]i dunauIaaITbasaung
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Design of processes for the production of bioproducts ; product
specification; market share and size of the production; design and selection of process
steps and units of operation; mass and energy balances of the process and around the
units; mechanical design; detailed design; instrumentation, construction and operation;

design of instrumentation and control system; safety design; economics
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30641564 Y IMYTUNTNEUNS 2 (2-0-4)

Biology in the Movies

YTV : 30610064

Prerequisites: 30610064

N19d1329a132dAYN TN TUUTUNTRININBURTINIAENT ATLEALYZ
sEUINeUeiaasnazuations ammeﬁa;&mﬁ'mﬁuLLmﬁmmﬁﬁwmhmwsum%uazmaaﬁﬂaw
m’mLLmﬁ@ﬁug’mmaﬁwmmam%%amw

Investigation biology themes in the context of science movies,

distinguishing between fact and fiction, interpret data about biological concepts in the

movies and discussion based on basic concepts of biological science

30641664 F1InemsiUAsuuUasEnIwgiianna 3 (3-0-6)
Climate Change Biology
Y3y : Ll
Prerequisites: -
wntladonazaniunisaliundngruludagiuveanisidsuutasanin

aAada s

Qfiennia Ndwansenusedadddnuulaniisluszuuiauuun Wdauazdhu nsgyiug

]

LY

n1sdeundasiidgvesviiniug n1snatewug lsassuin lsngudlnid navaunas

1
9 1
[ ad J raa a L a ada (%

NINYINTTITUYIANFINANDANUDYANUAVDINY WY nsRevduesvesditinluszAunalnnis
MNIUTDITTUUAN 9 Vo9ediliiig seaulserinstazszuuiinng n15Usuaa 3Tmuin1s wun
madludgmilussivunng seAusALazUILIYIA

Factors affecting implementation and current status of evidence for
climate change affecting to life on the planet including terrestrial, fresh water and marine
ecosystems; biological extinction species range shifts, mutation, epidemic, emerging
diseases effect to natural resources relating to human livelihood; responses of organisms
in various mechanism systems a range of cells, populations and ecosystems, adaptation,

evolution; outline of problem solving at the personal, national and international levels
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30641864 walulagnenugaansadelv 3 (3-0-6)
Modern Genetic Technologies
Ysnan : Ll
Prerequisites: -

walansaanUasduludsdidingne) n15a519AL0ULAIBNEN NITLERIDDN
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Genetic technology, recombinant DNA, heterologous gene expression,
enhancement and reduction of gene expression, gene knockout, gene editing in genome,
detecting techniques for gene editing in organisms, ethical and safety concerns about the

use of genetic technologies

30641964 AASIUHATE MV NVRLYAR 3 (3-0-6)

Biocatalysts of Cell Biology

Ysnan : Ll

Prerequisites: -

AINAIAYVOIAIIURATEITINNABNITNIIUVRUYAE YTUAVDIAILI
U389 1MN15 MIFRATIERALIUGATEITI0 N N15AIUANNITYINIUTDIRISIUATEN
FINN an1EwaNalnN1NUYeRIs U isendinin anuddnyvesiissujisentininly
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Principles of biocatalysts in cells, category of the biocatalyst, synthesis
of biocatalysts and feedback control of its synthesis, optimization conditions for
biocatalytic functions and biocatalytic mechanism, functions of biocatalysts in cellular

processes, application of biocatalysts
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30642064 FINANATlaana 3 (3-0-6)

Molecular Biophysics

Ysnan : Ll

Prerequisites: -

ydnMsvesTaiAnddminininendssyuu Tilandveadeviuiad
Finmnaeanstugas walnveatiluana nsaienmszauluana malanediianddmsu
lassaadiluana Uduiusseninduana

Principles of biophysics for systemic biology, membrane biophysics,
mechanics in the cell, dynamic of biomolecule, molecular microscopy, biophysics

techniques for biomolecule structure, macromolecule interaction

30643064 FrAnevasiiv 3 (2-3-4)
Aquatic Plants
YNV : 30613064
Prerequisites: 30613064
ngnuenansialy dueiner msduiug nanszanewus eunsuisiu saue
Arudgmaesugia Aanedeuvesiuglifituluth Tneewglinonyiosiu
General botany, ecology, reproduction, dispersal, taxonomy and

economic significance, environment of aquatic plants, especially local flowering plant

30643164 #1M318INYT 3 (2-3-4)
Phycology
YNV : 30613064
Prerequisite: 30613064
Ao dauaramensia HUFIWINYT BYNTUITIW UNUIMVBIULIAINEN
LATANNEAYNIGLATEFNT miﬁﬁwLméaﬁagjLLaSﬂfﬁlﬁumm’méf’méwamiﬁaﬁﬁﬁzy

Fresh and marine water algae, morphology, taxonomy, ecology role

and economic importance; habitat survey and collecting important algal groups
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30643264 luslolat 3 (2-3-4)
Bryology
‘Lﬁ‘w‘i“m : 30613064 way 30623364
Prerequisites: 30613064 oy 30623364
N3IATMUN A5TEYTLN nsRede dugnuingt GnAinen uagn1snzane
Wugvaaluslolna
Classification, identification, nomenclature, morphology, ecology, and

distribution of bryophytes

30643364 WydmILTInuazAwandon 3 (2-3-4)

Plants for Life and Environment

YTV : 30613064

Prerequisite or co-requisite: 30613064

fifludinUszdrTunyssluniemnaiioaunm ayulng gaustidna fwduns
uilodymauanden trindids ssiuagnsnnuasan tassasaiels anauifuaznis
Touselovianntd

Uses of plants in every day life in aspect of healthy foods, herbs and
aromatic; the treatment of environmental problems through the use of plants
(phytoremdiation); ornamental plants and garden landscapes; wood structure, properties

and uses

30643464 N13L93YLHUIAVDINY 3 (3-0-6)
Plant Growth and Development
Ysnan : Ll
Prerequisite: -
nszurunTRTyRulnlukdasdiunazsrezvesily Jademiuaunis
WwiRulaveiy niawad laseaing Msad1wasn1TIeNgIUIN NTIDAKALNITHNAIVDUUER

nsaseiule Laznisnevausssieladvdsindeuilimunzay nsnevduoIveIivRadeyyI

melulazniguen
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Plant growth and developmental processes in different parts and
stages of plants, plant growth and developmental factors; cell wall, structure, biogenesis,
expansion; seed germination and dormancy; plant growth and development and plant

responses during stress conditions; plant responses to internal and external signals

30643564 MSINNELAELLBLEDNY 3 (2-3-9)
Plant Tissue Culture
YNV : 30613064 %39 30623064
Prerequisites: 30613064 or 30623064
v & Y A ) & & A A 1 a va
AUFLUBDIAULNEINUNITLWIZLAEILUDLEDNY N1TDDNULUUNBDIUHUANTT
dy dy dll <~ a Q’lj dslj d‘ A v A Qy 1 A ] U
WWIZLAYLUBLEBNTY NITMTYUBINITINIZLAYUUBLEDNY NITAALADNYUAIUYDINYAINIUNT
wngides wadalunisyihlivasnie n15veneiugaINNIsmzdesdusingg vesiy nstnuilv
NanAada N19nzaslnglnnalas n1SWzLasIYadReILazLTaaLUIUADY NITNIZIAENEY
ISeyuazareansy Mawzdsnenusle manusnvmugivluaninlaonide uaznsinizibes
& A A a -
LU@LEJEJW%LW%&@W\]LLaszjayuiWi
Basic knowledge about plant tissue culture, plant tissue culture
laboratory design, preparation of plant tissue culture media, selection of explants for
culture, techniques for sterilization, propagation from culture of various parts of plants,
callus induction, protoplast culture, single cell culture and suspension cell culture and
suspended cell culture, anther and pollen culture, embryo culture, cryopreservation and

plant tissue culture for economic crop and medicinal plants

30643664  Wyayulwsnaly 3 (2-3-4)
General Medicinal Plants
YNV : 30613064
Prerequisite: 30613064
fluanpilng Jeansiyylne FoTmenmans 2edily dnvagmangnumans nsly
Usgloyimandyiven IUanuavnisveneiug
Medicinal plants, Thai common name, scientific names, plant families,

botanical description, pharmaceutical uses, growing and propagation methods
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30643764 #15AUANNTSAIYLAUINYDINY 3 (3-0-6)
Plant Growth Regulators
Y3y : Ll
Prerequisite: -
MsFuNy waReiiugiu Tassads msdaaszst n1sadoudie unumnig

a

a39Ine nalnnisiaulunisaiugunsasydularesily a15AUANLATAIINTEAUNIT

a a

wiauAulalunisinuns

o

Historical aspects, fundamental concepts; structure, biosynthesis,
transport, physiological effects, mechanism of action in the regulation of plant growth

and developmental processes; plant growth regulators and plant elicitors in agriculture

30643864 &35INYIANUATYAVDINYUGN 3 (3-0-6)
Plant and Crop Stress
YTV : 30613064
Prerequisite: 30613064
nalnnisnevauedluiuaisineuasdugiuinevesiivdedeuindoumig
NEAIN geunqll AT AUDALANYTAIVDIFU USunaulufu uasading $93 uazuafiviid
Svisnasiefiy mIususvesits melfanmznndeuiilasuidlusssuund fuazganitun
Response mechanisms in plant physiology and plant morphology of
the physical environment, temperature, humidity and soil fertility, soil water content,
lisht, radiation and pollution that influence plant growth including adaptation of plants

under circumstances that are both normal, lower and higher than normal

30643964 F21Inevauily 3 (2-3-4)
Fern Biology
YNV : 30613064
Prerequisite: 30613064
duguINgn aUNINITIUTEAVIA UNUIMNTnAINGT wazAUEIAYNIg

[

LAT¥EAY N13dNTIIMNEINRgRaTN 1SN UTIUTINAIRE AL TunIInYRd Ay waznisng

v 6 A
VUIWNUGLAU
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Morphology, taxonomy at family level, ecology roles and economic

importance; habitat survey; collecting the important groups of fern; and fern propagation

30644064 WwunUaATuyRgfivasiindosdu 3 (3-0-6)
Introduction to Plant Secondary Metabolism
YTV : 30623064
Prerequisite: 30623064

a a (] 1 a a a

WunUedBunAglvesiguazanudfyieiy Inn1sduanevasiegl

q

a A o

yosiivuaznsAIuAN nAdaisnsAnwiAeafuasyRenivesiiv msthammasgiivesfivluly
Uszlovuaumng ¢

Plant secondary metabolism and its importance on plant, the pathways
in plant secondary metabolite biosynthesis and their control, techniques in plant

secondary metabolism, the utilization of plant secondary products

30644164 WanaITINEMAIIAURYY 3 (2-3-4)

Principles of Postharvest Physiology

YTV : 30623064

Prerequisite: 30623064

mMswasuulameaisinevesdin wald wazaenlsl wdsnsiuies Jadeiidl
Nafon1TUABULUAWNNESTINE e aNEANS NS UAEY mﬁﬂw’lﬂmmwuaz%mq%ﬂ
ARG

Alterations of post-harvest physiology of vegetables, fruits and flowers;
postharvest physiology effect factors of crops; quality retaining and storage-life increasing

of crop quality
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30644264 NYLATHFN 3 (3-0-6)

Economic Crops

YNV : 30613064

Prerequisite: 30613064

fiyiliiduems Avildlugnamnssuinensuazgnamnssuen fudule
st lUldUselondluf by o Tnsamefinndou fudida F1seR nisnsvaeius
nsdedIua 9 vosieluly

Edible plants, plants in agricultural and pharmaceutical industries,
foods, fiber plants, and also other useful purposes, emphasizing on tropical plants;

natural habitat; biography; distribution; and their useful organ application

30644364 n1sugnivyliau 3 (2-3-4)

Soiless Culture

YIIIV : 30623064 wIBLSEUNTUU 30623064

Prerequisite or co-requisite: 30623064

AnuvanewazANdAyveIn sUaniulaglildau suluuwazszuun1sUgn
finlaglaldfu dadoidnadensadyivlavesiviivgnlaslalifiu Yangunsalidndusonis
U@Jﬂﬁﬂ@ﬂiﬂ%ﬁu NIURNLAZALATNIYY @158A1U5I7BIMITUALNITIANITATALAYEINDINTS
Wy fegranmsugnitelaeldldau wumenisygnivalagluilifiugagsia wasviruAnuluaniu
Usgneumsihgshaferiumsugnitalaglafldfu

Definition and importance of soilless culture, types and systems of
soilless culture, essential factors for plant growth with artificial support for nutrient and
water (soilless system), equipment for soilless culture, methodology and maintenance,
growing medium and preparation of nutrient solution, case studies of soilless culture,
commercial approaches for soilless culture, trip to a leading company specializing in

production of soilless-culture plants
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30644464 NFVYILRUINY 3 (2-3-4)

Plant Propagation

YWV : 30613064 %38 30623064

Prerequisites: 30613064 or 30623064

Usgloviduazaiudifgiisadunisveiefiugiiy Jedeilieadesdty
N1svEeRUTAY NMsvereiugielaeBnisane 9 n1squasnwr msldansinliuazinaiacing o
Tumsveneiiugity UFtRnsvereiugiivuuuing 4 nsquainu sunsaluaznsinIouaa L
TAmngauiunsveewugng

Benefits and importance about plant propagation, factors related to
plant propagation, plant propagation by various methods, maintenance, using chemicals
and various techniques in plant propagation, various plant propagation practices,

equipment maintenance, and site preparation suitable for plant propagation

30644564 n'mwwéiuﬁiaummu?mﬁ% 3 (2-3-4)

Seedling Culture from Grains

YW : 30613064 130 30623064

Prerequisites: 30613064 or 30623064

ALINEkarANEFveInIsHAnduseu Jadufiinadenisienvecuda
m‘%mﬁauazqﬂﬂiai Lm%mﬁmﬁammﬁmﬁuﬁ: WATALAZNIZUIUNITINIZAUDDU UTzianias
Tmswnzduseu Jedeiiinasenisiaiyivinvesiudou nskandusauludnisd nswies
Faquazgunsallunsmzduseu maguathsssnwiduseu waznsnainiiieades

Definition and importance of seedling production, factors affecting seed
germination, tools and equipment prepare for seed selection, sapling techniques and
processes, types and methods of seedling culture, factors that affect seedling growth,

commercial seedling production, preparation of seedling materials and equipment,

seedling maintenance and related marketing
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30644664 NwEiABATinLATYgHY 3 (2-3-4)

Economic Mushroom Culture

YNV : 30610064

Prerequisites: 30610064

ﬂ?’]ﬂJMM’]‘EJ“UEJ\‘iLﬁ@Lﬁiﬂgﬁﬁ]LLazLﬁm‘ﬁum UszlovilazAnudAgean1sinig
Jin Jan gUnsaiuaznisadislsnfeumnisdia Wusuaznismnzidsadeiiia walauayisnig
BB MIMLRLNTTTAMIkaznISAiudia nsdanseumnsaans

The definition of economic mushrooms and mushrooms as medicine,
benefits and importance of mushroom cultivation, materials, equipment and building
mushroom house, mushroom varieties and culture, techniques and methods of

mushroom culture, planning, management and collection of mushrooms, marketing

management

30644764 &359Me1vasNIN18lin1zIATN 3 (3-0-6)
Plant Stress Physiology
Y3 : Ll
Prerequisites: -
m’wm%mﬁmmmmﬁﬁ qmwgﬁ ALLAL mm@ummﬁwquﬁuw IGN
aswedl A91T30 usena ITunnzESEaInEnIwluiy
Water stress; temperature stress; salinity stress; soil pH extremes;
radiation stress; chemical stress; biotic stress; mechanical stress; plant abiotic stress

research

30644864 TIML1VRIT17 3 (3-0-6)
Rice Biology
a 1
Ysnan : Ll
Prerequisites: -
WMEITINT N19NTENLUALANUVAINTIAY LHBRUTINTTUT SreznIsRulaT
LaifgatesiunisduiuguasMiieitesiunisduiug nsmizdgndiludsemalne

A15RDUAUDIRNDNNZLATIANIINNEAN Aluladlaling 1uddeludnn
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Origin, distribution, and diversity; rice germplasm; vegetative and
reproductive phases; rice cultivation in Thailand; abiotic stress response; omic

technologies; rice research

30645064 AHINYMNINITUNNEY 3 (2-3-9)

Medical Entomology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

A v Id o A o w 4

LL:ua\“n/lLﬂumumq]LLazLUuwmﬂumiuﬂiﬂ NUAIUAIAYNIINITLNNL LA
doaunnd Tngudunisuniuazssuining1veslsnuduywdwasdniides nsdesiulsanaznis
AU lnBNENguLLaIgaien g1 viln wasmn wasngduuuadlinniden LuasauLasLiAsiy

v ¢ v A A o < aa [ o

pasnudnIvdedu q Nilse Wivkazls AWdesiulaznisidn

Causing and carrying disease insects with impact on medical and
veterinary aspects, emphasizing on distribution and epidemiology of vector-borne
transmission, disease prevention and control, especially in blood sucking insects as
mosquitoes, fleas and lice and also non-blood sucking insects as cockroaches and

muscoid flies, including other arthropod vectors of diseases as ticks and mites

30645164 UUAEIARYNINULATEFNY 3 (2-3-9)
Economic Entomology
YNV : 30635864
Prerequisite or co-requisite: 30635864
NENNLUTNVDINYINGINIUATYFAT ‘U‘I/I‘U'WIGUENLLM@QL%QLﬁiHﬁﬁ%ﬁﬁﬂﬁmﬁﬂﬁ
Huuslewiuaslnyg wn3esdeuariinsfnviuuaaduasugia Srmeuasdnaine1vesuad
\BILATEFNT
Principles of economic entomology; roles of economically important

insects both beneficial insects and pests; tools and methods in studying of economically

important insects; biology and ecology of economically important insects
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30645264 aynsuIsUUAN 3 (2-3-4)
Fish Taxonomy
YTV : 30615064
Prerequisite: 30615064
MYINIA ANBUEFUNFIUINGT LLazmﬁwmwgmmUmﬁaQiuﬂﬁuﬁwLLas
with UjtRnafeiiueynsuisiuvesuangusing 4
Anatomy, morphology and classification of fish in waters and inland

waters, laboratory for fish taxonomic studies

30645364 Un#inen 3 (2-3-4)

Ornithology

YTV : 30615064

Prerequisite: 30615064

NeInIAAIEns dgIUINeT @351 N1EURLS N1SAulawasTINeInIs
L3ty WeANssU dneiven n1sUTum ania LagITMNINTVRIUA ANUVAINYANY NTIANY
LarNIIndwUNUNlagaAudnye i Ive I5lunsAinulnainguasniseusnyun

Anatomy, morphology, physiology, reproduction, growth and
developmenal biology, behavior, ecology, adaptiations, origin and evolution of birds;
diversity, classification and identification of birds using their morpholosgical characters;

methods in bird ecology and conservation

30645464 Anerdafidesgniaetinu 3 (2-3-4)
Mammalogy
YTV : 30615064
Prerequisite: 30615064
é’ﬂwmzmqms‘imﬂLLazé’mgmemmﬁumﬁwiLgmgﬂé’hsﬁ'}um nuiauay

TTUINTVIFENTTLIQNAIIUIUN AUNAINNA1ENNTINN Triiarans ounTuIsIu

[
o ¢ A

@353087 wasngAnTINvedn Iideaneeul malulagnianisduiugiieniseusnudniibes

ANy
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Anatomical and morphological characteristics of mammals; origin and
evolution of mammals; biodiversity, biogeography, systematics, physiology and behavior

of mammals; reproductive technology for mammal conservation

30645564 wouulalad 3 (2-3-4)

Embryology

Ysnin : Ll

Prerequisite: -

1939570 w09dnd nalnnisadiseuuilednd nsnvuana nNsasIueag
duiug n1suaus msasylussezusnvesdnd AfLRA uaanaty wnanjadu NSy ves
uusledniliiinszandunds nsasyuetenusledniinsegndunds nsadeedeae
nlmasy wlsas wuladsy walulagniemuenuile waluladneiugaaduniila

Animal life cycle, mechanism of animal embryogenesis, sex
determination, gametogenesis, fertilization, early animal development, cleavage,
blastulation, gastrulation, invertebrate embryonic development, vertebrate embryonic
development, organogenesis, ectoderm, mesoderm, endoderm, embryo technology,

stem cell technology

30645764 LYaafuNILIn 2 (2-0-4)
Stem Cells
Ysnan : il

Prerequisites: -

v '
a a T~ =

ANV INALUlad AU aRAUA DA ATANUSIUNDANYITIINS1VD

<9

wadduiuia lwadduiudnvesmynazau SUsunsuileszduead ndnnsvesnsdauuaslus
Tuwadduiiila mswdsuslangadduiidadiodnulsn euvileduaszianadsuiiie
wluwmalulagiuwadsunide 93esssundstazltiwaaduniie

Overview of stem cell technology, basic techniques for stem cell
biology, mouse and human embryonic stem cell, cellular reprogramming, genome
editing in stem cell, differentiation of stem cells for curing disease, synthetic embryo

from stem cell, nanotechnology and stem cell, ethics for stem cell research and

applications
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30645964 figinemaluiieaiuun 3 (2-3-4)
General Myrmecology
Y3y : Ll
Prerequisites: -
mmﬁlﬁymé’umaﬁmmEﬁmﬂmam% dugiuinet Fafundnd uas
AUNTUITIUYBILA NITAUTIVTIN NTAVSNY UagNITIATIRUNALIANYTBIUA AINEAEYVDS
upluszuuine
Basic knowledge on ant anatomy, morphology, systematics and

taxonomy, collecting, preserving and classifying ants, the importance of insects in

ecosystem

30646064 angrsanwdmsudnInzialiinszandumas 3 (2-3-9)
Histopathology for Marine Invertebrates
a 1
Ysnan : Ll
Prerequisites: -
(% dy a o v o e % v dy A a

nannIsiugIuanesanmdmivdnineialiiinseanduras wedeinen
luvesdmimeialifinszgndunds YaneFanmiel3ina nsuszendldyanedanimuesdn’
netaldfinszgndundaionisuseidivguamdniluszuuing Wsknsun1shnaunsivaaunas
Uszilluavamdndluszuuiie nsinuiatuneudmiunisfinyiranedanimlunesass
N300I LagNITIATIEINAN13ANYT N1sFUALgIUTRLadmSUNUITEAUIANETAN N
dnsudnineialiiinsegndunas

Basic principles in marine invertebrate histopathology, normal histology
of marine invertebrates, histopathology in ecosystem health assessment, quantitative
histopathology, monitoring programme, histopathological practices and microscopical

examination of molluscan tissues, results interpretation, navigating through the web in

search of data bases of marine invertebrates histopathology



30647064
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wAllAN19d M szaulaana 3 (2-3-4)
Techniques in Molecular Biology

YTV : 30610064 Uag 30610164

Prerequisites: 30610064 and 30610164

wann1swazmaian1e@ivenszauluana n1sw3sufdue n1sviesnilsd

a & aa aa 4 v a & 1% a o 4 v A a &
Wwasanlaslvsda TS ﬂ’]i@@@LE)‘L!LE)WJEJLiﬁVl’iﬂGUUL@uvL‘UM N15lAaU N1SARLABNALDULRENE

[ a a ! a €0 v a a s v ¥
W&l NNFENANAFUARNLDULD mimuLLaz’Jmewm@‘uumaiaiwm mﬂmmgmmaya NCBI

Concepts and techniques in molecular biology; DNA preparation,

agarose gel electrophoresis, PCR, DNA digestion with restriction enzymes, cloning,

recombinant DNA selection, plasmid DNA extraction, DNA sequencing and analysis,

working with NCBI database

30647164

biology

30647264

Wadaiaanassnediingseauluena 3 (3-0-6)
Selected Topics in Molecular Biology

Ysnan : Ll

Prerequisites: -
aitagtunazimaluladiviuasiofuiinerseauluana

Current knowledge and novel technologies in the field of molecular

Awingndaluanavasdadi 3 (3-0-6)
Molecular Toxicology of Aquatic Animals

Y3 : Ll

Prerequisite: -

unigiwingndsluiana n1svuieuvesansiivluundsnin nsazauves

asieludn il nansenusedn il nisneasumnuluiwresasialnedniul nalnnsiiafiy
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Introduction to molecular toxicology, contamination of pollutants in
aquatic system, toxicity of pollutant to aquatic organisms, level of toxicity, experimental
exposure of chemicals to aquatic organisms, molecular mechanism of pollutant in
aquatic organisms, toxicity case studies, and technologies for toxicity assessment of

aquatic organisms

30647364 TWsilefindiToedu 3 (2-3-4)

Introduction to Proteomics

YTV : 30627064

Prerequisite: 30627064

lUsAunazlusaleling nisanauayinusuulusiu nsuenlushumeimaiia
Wwaddnvsisdawuuniaifuarvaesdii Msdnseilusiledndidausuna nmslduuaaning
wsdmsunsanulusiu Pranssaunaamandniulusilelind nsussendld

Proteins and proteomics, protein extraction and quantification, protein
separation by polyacrylamide gel electrophoresis in one and two dimension, quantitative

proteomics, the use of mass spectrometry in proteomics, bioinformatics for proteomics,

and applications

30647464 wailanielusau 3 (2-3-4)
Protein Techniques
Ysnan : Ll
Prerequisite: -
ndnnsuazmadialun1sidonslusiu nsvinlusAuliuans nmamuunm
lUsiu inallaneinengliauiuuaziaadianlnsinida
Principles technique in protein research, protein purification, protein

determination, immunological techniques and gel electrophoresis
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30647564 Fludind 3 (3-0-6)
Genomics
YTV : 30627064
Prerequisite: 30627064
Flunvedlusuaslontazguaslon N15IATIERTIUY AsAnwdulusluuma
Mansasnadaunay Adsludagiuiavineluladyanadlulind
Prokaryotic and eukaryotic genomes, genome analysis, studying gene in
genome using forward and reverse genetics, contemporary research in genomics and

post-genomic technologies

30647664 waluladnsidule 3 (2-3-4)

DNA Technology

YTV : 30627064

Prerequisite: 30627064

wadlansaisfidueamenan Mafiuiinadiduelasujizengnlsnedie
i5a Adwenme wulwdfnsimng 33nsmsuanesudy nserudduia anefiusimSule e
fnanuasesssukazanuvasasslunsidnaluladniemidue

Recombinant DNA technique, DNA amplification by polymerase chain
reaction, DNA vectors, restriction enzyme, transformation method, DNA sequencing, DNA

fingerprinting, ethical and safety concerns about the use of DNA technology

30647764 WsAladindvasine 3(3-0-6)

Plant Proteomics

Y3 : Ll

Prerequisites: -

wialulagnslusileding lUshlelindlsnoniames 1UsAlalindnsians
TWshlefndoasuniuad Wsiledndfifiniseaulas Wshufifdawelng Tushlefindlaseadie Tus
Alatindnstesiunaznneiasunuasiiy nuidelusaledndlua

Proteomics technologies; computational proteomics; expression
proteomics; organelle proteomics; modification proteomics; multiprotein complex;

structural proteomics; proteomics in plant defense and stress; plant proteomics research
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30647864 FUANTVDINYLALYIETHUNA 3(3-0-6)
Plant Genomics and Bioinformatics
Ysnan : Ll
Prerequisites: -
v [ = = al 0o v a a a < 5
N5tz uteyadlunveiiy walulagn1smiaAuAd U UTIABNLTLLAENS
a v oA P a ° v a ¢ a a
UL NSRS DNTIFNTAUNAAINSUIATIZIANUBUSUSIUVIF UL aFureAIny
wUSUTIUBIRUN NSANWIAINLTBULENTTIR L ULVDINY
Plant genome databases; exome and whole genome sequencing
technologies; bioinformatics tools for genomic variant analysis; genomic variant

annotation; genome-wide association study in plant

30647964 FIMeluaNanazmAlULAEYININYDINY 3(3-0-6)

Plant Molecular Biology and Biotechnology

Y3 : Ll

Prerequisites: -

Tassassazn1suanseanvasuluiy nsanedu nstnilmfesuLazns
AnTeineluanatastiaiiveaisnsudldtng n1susunsidlunvesiivlagssuuasawes
Fostlgtiumedrineluananasmaluladiinmyesiiy msUszendlilumsmainuns

Gene structure and expression in plants; plant transformation;
regeneration and molecular/biochemical analysis of transgenic plants; CRISPR genome
editing in plant; current topics in plant molecular biology and biotechnology; application

in agriculture

30648064 ULIAINYINIINGANTTY 3 (3-0-6)
Behavioral Ecology
Ysnan : Ll
Prerequisites: -
noFnssudnlunivestineinetaziinuinis n15UTURINIaNgANIIUYDS
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Animal behavior from an ecological and evolutionary perspective,
behavioral adaptations of organisms to their environmental conditions including both
biotic and abiotic factors

30648164 WoANIINANITIUTTYNA 3 (3-0-6)

Applied Animal Behavior

Y3 : il

Prerequisites: -

ngRnssudninensinnisuarnsliussleviludasidos dnlursu dain
sufensdansaannden nisinuasuaymsoying

Animal behavior on the management and utilization of the
domesticated animals, farm animals and wildlife including environmental management,

agriculture and conservation

30648264 ULIANEINGT 3 (3-0-6)
Ecotoxicology
YTV : 30628064
Prerequisite or co-requisite: 30628064
wiludandon ivinen nsussidiunnudeavosansiiy nsvsudouves

ANSNEIUALINADL NNTASAULALNITYRUARNEVBIANTATDUNSITUEITTAe nalnn1siiniie
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AT IATINMUAEAINTIVIATINN NMUTEEILLAENSAIUANNTSITaSIAdl
Environmental chemistry, toxicology, risk assessment, fate of chemicals
in the environment, sorption and biodegradation of organic chemicals in organism,

mechanisms of toxicity, biomarkers and biosensors, risk assessment and legislation of

chemical usage
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30648364 WiadaidenasIMeiiiaAinen 2 (2-0-4)
Selected Topics in Ecology
Ysnan : Ll
Prerequisites: -
a3 msthiausuazmseiuseluzesiviuadislunidonaznsuszgndld
NN
Knowledge, presentation and discussion of current issues in ecological

research and application

30648464 #1THUNANINULIAINGT 3 (3-0-6)

Ecological Informatics

Y3 : il

Prerequisites: -

N15YIUINTTTENINTNAINYILAzaTAUMA N1553UTINTaYaN1eilnAmINen
TnAIMEINISAININ Wazn1sUsEInaNaRIEsTULaTsaLImA uTeiieatunsruIun1sng
Tnminiduiusiumsiansmineinssssunauasduinden Srgiimans msaialuinauas
NISYINUNENIITFINEN

Integration between ecology and informatics, ecological data
collection, computational ecology and informatics processes, research in ecological
processes related to natural resource management and environment, biogeography,

ecological modeling and prediction

3) nuInIvnaenEs Widaenidn 6 nuenn
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30631259 | wndeadloluauideds 2 (1-3-2) | 30631264 | w3odiolueAoiadinen 2(1-3-2) | wWabusa
I Instrumentation in Biological Research
Instrumentation in
Biological Research
30631359 | AIN810INISLATY 3 (2-3-4) | 30631364 | TIINL1VDINITLATY 3(2-3-4) | WAsuIa
Developmental Biology Developmental Biology
30637059 | 3vIneliiana 3(3-0-6) | 30637064 | FIIelaana 3(3-06) | Wagusia

Molecular Biology

Molecular Biology
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nangnsuTuuge w.e. 2559 nangasuTuUge w.e. 2564 <.
30633059 | @353M81039Y 3 (2-3-4) | 30623064 | @35INE1VDINY 3(2-3-0) | Wagusia
Plant Physiology Plant Physiology
30635059 | @3531v098R 3 3 (2-3-4) | 30625064 | @37IN1VOIERNT 3(2-3-0) | Wagusia
Animal Physiology Animal Physiology
- Aadaasuyszaunisal
30130159 | wsenaniafne 1(0-3-1) | 30138164 | NTLATTUAIIUNITOUAUIVITN 2(1-2-3) | Wawusia
Pre-cooperative Preparation for Careers nhenauay
Education Fogredn
30649059 | FULWININAIINEN 1(0-2-1) | 30639064 | FUUWINITIINGT 1(0-2-1) | Wasusia
Seminar in Biology Seminar in Biology
- - - 30639164 | 1AlATITENITIINGT 1(0-3-1) | seiwlny
Research proposal for biology project
- - : 30639264 | N1599NLUUNITNAABININTIING UTIATNATIA 1(0-3-1) | 3wl

Creative Bio-Experimental Design

- AyenUszaunisad
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nangnsuTuuge w.e. 2559 nangasuTuUge w.e. 2564 <.
30649159 | 1AT991UNITIINGT 2 (0-4-2) | 30649364 | 1ATIUITENNTIING 2(0-4-2) | wWabusa
Biology Projects Research Project in Biology
30649559 | anna@nw) 6 (0-18-9) | 30649464 | N5ISEUIFIYTAUINITAUNTYINU 6 (0-18- | Wasusvia
Co-operative Education Cooperative and Work Integrated Learning 9) wazde
518377
- Ay entaan
30631459 | wialulag@inmmisiasuay | 3 (3-0-6) | 30621464 | waluladtinmnsiyiazdn’ 3(3-0-6) | WAV
a0 Plant and Animal Biotechnology
Plant and Animal
Biotechnology
30633159 | duguIne1veey 3(2-3-4) | 30623164 | FUFIUINYIVDINY 3(2-3-0) | WawusHa
Plant Morphology Plant Morphology
30633259 | MEINIAFAASUDINY 3(2-3-4) | 30623264 | MEINIAFAATUDINY 3(2-3-0) | Wanuwia
Plant Anatomy Plant Anatomy
30633359 | BUNTUITTUNY 3(3-0-6) | 30623364 | dUNTUITWNY 3(2-3-6) | Wasusia
Plant Taxonomy Plant Taxonomy LaERILNe
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30633459 | U{URNTRUNTUITTUNY 1(0-3-1) | 30623464 | - 1(0-3-1) | UYiuan
Plant Taxonomy - PRldpki
Laboratory

30635159 | dnilaifinsegndunda 3(2-3-4) | 30625164 | dniliifinszgndumnas 3(2-3-4) | Wasusvia
Invertebrate Zoology Invertebrate Zoology

30635359 | HgyInen 3 (2-3-4) | 30625364 | gy Ine 3(2-3-4) | WAsuIa
Histology Histology

30635459 | duNIUITIUENT 3(3-0-6) | 30625464 | aUNTUITIUENT 3(3-06) | Wasusia
Animal Taxonomy Animal Taxonomy

30635559 | UfuAniseunsudsiudnd | 1(0-3-1) | 30625564 | UfjURn1seunsuisnudnd 1(0-3-1) | wWanusa
Animal Taxonomy Animal Taxonomy Laboratory
Laboratory

30631759 | WToLa0ndIIN1TINEN 2 (2-0-4) | 30631764 | #idplaanaTINIUIING 2(2:0-0) | Wabusa
Selected Topics in Selected Topics in Biology
Biology

30631859 | MT0La0NATINTIINEN 2 (2-0-4) | 30631864 | WidoLaenasINITING VDA 2(2:0-0) | Wabusa
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NG Selected Topics in Cell Biology
Selected Topics in Cell
Biology

30631959 | WANANITIING 3(2-3-4) | 30631964 | WATANITIIVEN 3(2-3-0) | \Wanusiia
Biotechniques Biotechniques

30632059 | lulpsmatln 3(1-6-2) | 30632064 | lulasimailn 3(1-6-2) | \Wasusiia
Microtechniques Microtechniques

30632159 | an1eginnaLAdl 3(2-3-4) | 30632164 | Yan1ginALALl 3(2-3-6) | Wasusia
Histochemistry Histochemistry

30632259 | MWNSINeIAEns 3 (2-3-0) | 30632264 | NMWNNINGANERNT 3(2-3-4) | Wasusia
Scientific Illustration Scientific Illustration

30632359 | Mseusnuan niieged@nl | 3 (2-3-4) | 30632364 | nseysndanmeewing 3(2-3-6) | Wasusia
Animal Taxidermy Animal Taxidermy

30632459 | venNN13AIUALLATIIT 3(3-0-6) | 30632464 | ndnNNSAIUANLABHITT 3(3-06) | Wasusia

Principles of Biological

Control

Principles of Biological Control
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30632559 | ¥¥inenmzinlsn 3 (3-0-6) | 30632564 | F3INeINIMULIA 3(3-0-6) | Wagusia
Vector Biology Vector Biology

30632659 | qaineiiloqunn 3 (3-0-6) | 30632664 | A IneLilogunw 3(3-06) | Wasusia
Microbiology for Health Microbiology for Health Care
Care

30632759 | wAlulagynInmig 3 (2-3-4) | 30632764 | wAluladTin1unien1snng 3(2-3-4) | wWasusia
ATUNNE Medical Biotechnology
Medical Biotechnology

30632859 | nMMWINguEmMIUTINET | 2 (2-0-4) | 30632864 | MwdINguEInTUTYTINEN 2(2-0-0) | \WAbusia
English for Biology English for Biology

30621259 | T ivenfiesnunsdunid 3(3-0-6) | 30632964 | I AN o YATEUNTE 3(3-0-6) | Wasusia
Biology for Organic Biology for Organic Agriculture
Agriculture

30633559 | WIFINg103RY 3(2-3-4) | 30633564 | ULAINY1VDINY 3(2-3-0) | Wagusia
Plant Ecology Plant Ecology

30635259 | dnilinszgndumas 3(2-3-4) | 30635264 | dnddinsegndunda 3(2-3-4) | Wasusvia
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nangnsuTuuge w.e. 2559 nangasuTuUge w.e. 2564

Vertebrate Zoology Vertebrate Zoology

30635659 | Tslmgloladmly 3 (2-3-0) | 30635664 | Wslaglelagimnly 3(2-3-4) | Wasusvia
General Protozoology General Protozoology

30635759 | UsAningwialy 3(2-3-0) | 30635764 | UsAnine1vialy 3(2-3-0) | Wanuwiia
General Parasitology General Parasitology

30635859 | Agingnld 3(2-3-4) | 30635864 | Aiginewily 3(2-3-0) | WawusHa
General Entomology General Entomology

30635959 | dswinginly 3(2-3-0) | 30635964 | dawine1vialy 3(2-3-0) | Wasusia
General Malacology General Malacology

30638259 | MsUURANIAAUINNNG 3 (2-3-4) | 30638264 | MUHURNAEUINNITIING 3 (2-3-0) | WawusHa
I Practical Field in Biology
Practical Field in Biology

30638359 ﬁuﬁﬁmﬁmazmﬁmmi 3 (3-0-6) | 30638364 ﬁuﬁﬁzjmﬁmazmié’fmmi 3(3-06) | Wasusia
Wetlands and Wetlands and Management
Management

30638459 | MseusnuAAMaNUa1Y | 3 (3-0-6) | 30638464 | N15BUSNEAIIUVAINVANLNITINN 3(3-06) | Wagusia

61¢
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NTININ Biodiversity Conservation
Biodiversity Conservation
30638659 | Fnfienandilou 3 (3-0-6) | 30638664 | Trgieansiiowiu 2 (2-0-4) | wanusvia/
Introduction to Introduction to Biogeography Wasy
Biogeography UMY
in
30638759 | WeRnssudnd 3 (3-0-6) | 30638764 | WeRNIIUERNT 3(3-0-6) | \Wanusiia
Animal Behavior Animal Behavior
30641159 | @REVINTTUTINMN 3(3-0-6) | 30641164 | @RAMNTIUYININ 3(3-06) | Wasusia
Bioindustry Bioindustry
30641259 | IMNITUINANUALIAINTIN | 3 (2-3-4) | 30641264 | ImNTTUTAATUALIAINTTUUHATENTINN 3(2-3-0) | WawusHa
AT N Biochemical and Bioreaction Engineering
Biochemical and
Bioreaction Engineering
30641359 | aNIAINTIUNTLUIUNIT 3 (3-0-6) | 30641364 | YANIFINTINATLUIUNITVININ 3(3-0-6) | WAV
Fanm Principles of Bioprocess Engineering
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nangnsuTuuge w.e. 2559 nangasuTuUge w.e. 2564
Principles of Bioprocess
Engineering
30641459 | N9DNLUUNTZUIUNITNN | 2 (1-2-4) | 30641464 | N1999ALUUNTTUIUNITNNWALULEETINIW 2(1-2-0) | wWabusia
wialuladyinw Process Design in Biotechnology
Process Design in
Biotechnology
- - - 30641564 | Faanelunineuns 2 (2:0-4) | sedvilu
Biology in the Movies
- - - 30641664 %ﬂm&nmiwﬁ&muﬂammwgﬁmmm 3(3-0-6) | seiviltu
Climate Change Biology
- - - 30641864 | nAlulagnisiugeansadelv 3(3-0-6) | e3ulnl
Modern Genetic Technologies
- - - 30641964 | A3 AzemMNTIN NV ILAE 3(3-0-6) | 3 lvl
Biocatalysts of Cell Biology
- - - 30642064 | TIANALTILANA 3(3-0-6) | e3ulnl

Molecular Biophysics

1¢¢



nangns Inerransinudin

#1919 238

nangns InerdansUnudin

#1199 F2INe

NULAE)
nangnsuTuuge w.e. 2559 nangasuTuUge w.e. 2564

30643059 | Fangvesiivn 3 (2-3-0) | 30643064 | F¥inenvesitai 3(2-3-0) | Wagusia
Aquatic Plants Aquatic Plants

30643159 | @mI1EINeN 3 (2-3-4) | 30643164 | @I 18INEN 3(2-3-0) | Wagusia
Phycology Phycology

30643259 | luslelad 3(2-3-4) | 30643264 | luslelad 3(2-3-0) | Wagusia
Bryology Bryology

30643359 | fivdmiuTinuazdswindon | 3 (2-3-4) | 30643364 | fwdvsuTinuasdaandey 3(2-3-4) | wWasusia
Plants for Life and Plants for Life and Environment
Environment

30643459 | n1sLasgLAulaueIing 3 (3-0-6) | 30643464 | N1TLATYLAULAVOINY 3(3-0-6) | WA
Plant Growth and Plant Growth and Development
Development

30643559 | nsinziasaiodeiie 3(2-3.4) | 30643564 | MawnRsiadeiie 3(2-3-4) | wWasusia
Plant Tissue Culture Plant Tissue Culture

30643659 | fivayulnsiialy 3 (2-3-0) | 30643664 | Avayulnsyily 3(2-3-6) | wWasusia

General Medicinal Plants

General Medicinal Plants
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30643759 | @15AIUANNISIATAULS 3(2-3-4) | 30643764 | @13AUANNTSIATYLAULVRINY 3(3-06) | Wasusia
YDINY Plant Growth Regulators

Plant Growth Regulators

30643859 | @3TINYIAATYAVRINY | 3 (3-0-6) | 30643864 | A3TINEIANLLATEAVRINYUN 3(3-0-6) | Wasusia
Ugn Plant and Crop Stress
Plant and Crop Stress

30643959 | YVINENUDITU 3(2-3-4) | 30643964 | FTIINY1VOLTY 3(2-3-0) | Wagusia
Fern Biology Fern Biology

30604059 | wunueATuyAunivesiis | 3 (3-0-6) | 30644064 | unuedTuvAsnTvesiinilesdy 3(3-06) | Wasusia
Lﬁaﬂﬁu Introduction to Plant Secondary Metabolism

Introduction to Plant

Secondary Metabolism

30644159 | MANEITINGIMAINTIAY 3(2-3-4) | 30644164 | ndnA3TIVEMEIMSAUAET 3(2-3-4) | WAsuIa
e Principles of Postharvest Physiology
Principles of Postharvest

Physiology
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30644259 | NuLATYFAI 3 (3-0-6) | 30644264 | NHLATYFAI 3 (3-0-6) | WaBuHaA
Economic Crops Economic Crops
30644359 | nsugnitlinu 3(2-3-4) | 30644364 | msUanityl$eiu 3(2-3-4) | Wasusvia
Soiless Culture Soiless Culture
- - - 30644464 | NMIVEIERUTNY 3(2-3-4) | sglng
plant propagation
- - - 30644564 | NSNEAUBBUINLLAATIY 3(2-3-4) | sedvitu
Seedling culture from grains
- - - 30644664 | MsneiBeudiaisugia 3(2-3-4) | enind
Economic mushroom culture
- - - 30644764 | @35Inevesiunlan1IzLAIYn 3(3-0-6) | seiviltu
Plant Stress Physiology
- - - 30644864 | FAIINL1VDIU 3(3-0-6) | seiviltu
Rice Biology
30645059 | AgINeInenIThume 3(2-3-4) | 30645064 | ANINYIMNNITUNNE 3(2-3-0) | WawusHa
Medical Entomology Medical Entomology

vee
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30645159 | WUASEIAYNIUATYFND 3 (2-3-4) | 30645164 | LUASEIAYNINLATEFNT 3(2-3-0) | Wawusa
Economic Entomology Economic Entomology

30645259 | uNIUIsUUAN 3 (2-3-4) | 30645264 | pUNTUITUUAN 3(2-3-6) | Wasusia
Fish Taxonomy Fish Taxonomy

30645359 | Un#Inen 3(2-3-4) | 30645364 | Un#inen 3(2-3-0) | Wagusia
Ornithology Ornithology

30645459 f‘smmﬁmiﬁmqﬂé’wﬁmu 3 (2-3-4) | 30645464 f‘;wawé’mﬁﬁmqﬂé’wﬁmu 3(2-3-4) | WAsuIa
Mammalogy Mammalogy

30645559 | vouvilelad 3(2-3-4) | 30645564 | wuUslalad 3(2-3-0) | Wagusia
Embryology Embryology

30645659 | eniavesdnueindly | 3 (3-0-6) - - - USuan
DIUTNTAR 302
Origin of Novelties in
Animal Kingdom

30645759 | LwadauniLin 2 (2-0-4) | 30645764 | \wadmunLln 2(2-0-0) | \Wabusia

Stem Cells

Stem Cells
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- - - 30645964 | AghngwhluiReaiuun 3(2-3-4) | enlnd
General Myrmecology
30646064 | Yanesanmdmsudnineialaiiinsegndunda 3(2-3-4) | sedulnd
Histopathology for Marine Invertebrates
30647059 | wAllAN19¥IINgITEAU 3(2-3-4) | 30647064 | mATANTVINENsEAULIENA 3(2-3-6) | Wasusia
IﬁJLaqa Techniques in Molecular Biology
Techniques in Molecular
Biology
30647159 | Mdeidenassndyinen | 3(3-0-6) | 30647164 | vhdeldienassmeiiiveseauliana 3(3-06) | Wasusia
izﬁuimaqa Selected Topics in Molecular Biology
Selected Topics in
Molecular Biology
30647259 | iwingnddluana 3 (3-0-6) | 30647264 ﬁwﬁmmﬁﬂmaqamaﬁmﬂﬁﬂ 3(3-0-6) | Wawusa/
Molecular Toxicology Molecular Toxicology of Aquatic Animals \Wasude
71
30647359 | Wsilefindidosdu 3 (2-3-0) | 30647364 | Wsilefindilodu 3 (2-3-0) | \Wasusia/
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Introduction to Introduction to Proteomics \Wasude
Proteomics PRk
30647459 | wallannalushu 3 (2-3-4) | 30647464 | weatian1alusau 3(2-3-0) | Wagusia
Protein Techniques Protein Techniques
30647559 | Aludind 3 (3-0-6) | 30647564 | Fludind 3(3-0-6) | Wagusiia
Genomics Genomics
30647659 | waluladsdioue 3 (2-3-4) | 30647664 | WwAluladnemiouLe 3(2-3-4) | WAsuIa
DNA Technology DNA Technology
- - - 30647764 | WUsAlodindvaiey 3(3-0-6) | seiviltu
Plant Proteomics
- - - 30647864 | Jluiindvosivuaziansaumea 3(3-0-6) | seiviltu
Plant genomics and bioinformatics
- - - 30647964 | A ngnluananazmalulad¥inmuasing 3(3-0-6) | elny
Plant molecular biology and biotechnology
30648059 | ULIFINYNYINGANTTU 3 (3-0-6) | 30648064 | WAAINYWTINGHNTTH 3(3-0-6) | \Wanusiia

Behavioral Ecology

Behavioral Ecology
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30648159 | woAnIINAnITIUsvend 3(3-0-6) | 30648164 | woAnIINANITIUsEENG 3(3-06) | Wasusia
Applied Animal Behavior Applied Animal Behavior
30648259 | UIANYINGD 3 (3-0-6) | 30648264 | UnFANYINeN 3(3-0-6) | WAV
Ecotoxicology Ecotoxicology
- - - 30648364 | Widolaenassneiliaemingn 2 (2:0-4) | sedvilu
Selected Topics in Ecology
30648464 | @AUNANINENAING 3 (3-0-6) | Tevlnm

Ecological informatics
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