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3.1 ¥ANgAS
3.1.1 UKL Sunaeaangns ldeendn 131 mhgin
3.1.2 lassadavangns
Tassadmangns uiadumnaivaenadostuiidimunlilunusiuinsgiu

NANENIIEAUUIYYINTVRINTENTIANBITANT Asil

n. vwandvAnwialy laidaendn 30 IRERE)
(1) NQuAIW 9 ety

(2) Ngusyerans 6 Vethl)

(3) ngudanueans 6 Vel

(4) ngyAngmansiuatneans 9 Vel

¥. vmdvuanie Lideendn 95 iqenn
1) Fpunu Liivoandn 26 igin
1.1) A wnuman 18 ety

1.1.1) nquiviadinenans 6 Vetihl)

1.1.2) ngudvals U uRnIs 4 iefin

1.1.3) n@u3N I 15UHUANS 4 e

1.1.4) nquivandsimujunng 4 nigin

1.2) Jwunuifisndy donegades 2 nauin 8 gin

(mulendnyalvewsaznanans)
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2) Aawizau  lteunin 69 nIYNA
2.1) W WAURNIEANUTIAY 15 PRRLY
2.1.1) Fuall (noufuazufuang) 4 aVethl)
2.1.2) TV (N ufuazufunnis) 4 hein
2.1.3) 1aliBuvise (M ufwazUfumnis) 4 AVehty
2.1.0) Toadh/adRnugiu 3 hein
2.2) [WNAWIZANV 32 eRRLY
2.2.1) FIung 3 nwAR
2.2.2) MsAuiuguasiugnIsy 4 wigin
2.2.3) NMSINTEUULALAUNAINNANEN9TING q YAVelnld
2.2.8) Tnssadauazniifiveusad q nuIYne
2.2.5) mednmenaraisIineesaidivin 10 nuIYNe
2.2.6) M3femsefiuszrindadliiintudundey q nuIYne
2.2.7) dusun 1 WA
2.2.8) 1A5991U 2 TAVeRhIY
2.3) Aruanigauiden litesnin 15 Nein
2.4) Uszaunsalninauny 7 TAVeRhIY
Thdenunulausumnils &l
2.4.1) HnUszaun1saldvnaw 7 TVeRhT
2.4.1.1) nmseseuEnUssaunisali v 1 NN
2.4.1.2 ) UnUszaunisaiv1an 6 Velnl)
2.4.2) @RNAANW 7 nuIYne
2.4.2.1) NMSAIPUERNAANEN 1 TVeRRL
2.4.2.2) @RNAANEN 6 nuIYne
A. vuRdvLRenes  litesndn 6 e

3.1.3 939
SRAIYN
% 4 Y o a %
naninauainsldsiadvlunangns
N3NNIV IALNGNTVY Banan 3 Usens Ae
1. gnanszdrAgy (Concept) vo3A195UIBTIBATRFOAARDINUNLINT YT

WaENENIN
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2. Bagruiiliavessgividenadosanvivinaranuluanavoinguian
3. 91feR eI Innylideiauawus tareanyseniaisivlulunsdin
wnelvwisenguivifiliaenndesnulszniadl vielunquinysannistuinlm

PUINIVIRNBININ S9HEIV1 USENaumeiIoneswazaua1sinsINNaiLe

76 fail
duil 1 - 2 YsvenfenguAnwivialy
dduil 3 - 4 Usuendenguim
LA Mungia  nguaIw
HU vanefie  nguayweenans
SO wwele  naudpumans
SC vanede  nauInemansiuntnaans
$wudl 5 vsvendsdnuaedevnin
SAUN 6 - 7 UIUBNENAAUNDUNEIUDIIY
G E 3 4 5 6 7

|_— A1AUNDUNRT

Anwaugilon

ngwIN

nauAnely

MUIAVUANIE WU 1 - 4 Mgl NaUaIsENISSEuTIYIeNLas/vise Az

nsiUeaeuludvientu lnefiswadiundsiinidadsiunisiaslddudnusnedingy 4

Ml
MATH wede  nguanseMsiseuIviiilenmneadamans
CHEM wgle  nguansemsiseuIivndiilenmaed
BIOL Mede  nauaNsEMSSEuIIN e IMaTYIne
PHYS wnedle  nauansyMsseuivmiilenmeiland
STAT wede  nguansemMsiseuIvniiilenvnsadfuazadaussend
SCCS wele  nguansemMsiseuivnniiilenmeneuiimes

¥

wag  SCIT wnetls  nduansgmMsteuvmiilenmanalulagasaumne



o w
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5 VN9 ANWULLEaNNIT UIN8aTLDUn H9tl

a1y
18 1 nauAn TN nly
1Y 2 NAUTVINEIMUTY
1Y 3 NAUTVINEUENT
B 4 nauRugAansuazmalulagyInIm
1A 5 NANATIINEN
1Y 6 naudnmneazAndon
1A 8 NAIRIUsEAUNTAINIAAUIY Y3RanNANY
8 9 naaIPFuLwY Tasenuidy
80U 6 -7 MUNERY @FUNBUNAIYRNI
1 2 3 a4 5 6 7
NI RINYGR
Snwaumilomn
ARY/MANENT/A1IVY/ NN
518391
n. vanavAnealy 30 AN
1) ngun1w danseulidasnd 9 waefin
GELA101 mwilvelitonisdeans 3(3-0-6)
Thai for Communication
GELA102 mMawanwlneiileUszansua 3(3-0-6)
Thai speaking for Effectiveness
GELA103 VINWEN1T0IUNIYIDINGY 3(3-0-6)
English Reading Skills
GELA104 mmé’mqmﬁamiéami 3(3-0-6)

English for Communication



GELA105

GELA106

GELA107

GELA108

GELA109

GELA110

GEHU101

GEHU102

GEHU103

GEHU104

GESO101

GESO102

GESO103

GESO104
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mmm’jﬁmﬁamiﬁams
Japanese for Communication
mwﬁmﬁamiﬁams

Chinese for Communication
Mewnadifientsdeans
Bahasa Melayu for Communication
ﬂ']H’]ﬁ']’)L‘ﬁ@ﬂﬁﬁ@ﬁ?i

Laos for Communication

M mafienisdeans
Burmese for Communication
ﬂ’]ﬂ’]L?JiJiLﬁ@ﬂ’]iéE]ﬂ"li

Khmer for Communication

2) nguayuerans enseulsitaendn

N AN TULYWEAUNTHRIUTIN YA

Human Behavior and Life Skills Development

quvssnileTin
Aesthetic Appreciation
AIUAIIVOITIN
Realing of Life
asaumaiionsiSous

Information usage for Learning

3) ngusenuAans weneulitaandn
LATYINUAYTIANLTIYTUINT
Integration Economics and Society
nsdamsiileonan e

Quality Management

waindenulney

Dynamics of Thai Society

ViosAufnY

Local Studies

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 BUWNA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 KUWAR

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



GESO105

GESO106

GESO107

GESC101

GESC102

GESC103

GESC104

GESC105

GESC106

GESC107

GESC108

GESC109

GESC110
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nsillesivInTiauuulszrsUlng 3(3-0-6)
Politics and Democracy Way of Life

DT UFAN G 3(3-0-6)
ASEAN Studies

ngruneludinuszanTuskasdaay 3(3-0-6)

Laws in Daily Life and Society

4) nguImenAansnuadinaans wanseulitdaendn 9 waein
WeAERsluTInUsEITTY 3(3-0-6)
Science in Daily Life

NIARLALATIVHBUMIANG 3(3-0-6)
Thinking and Deliberation

welulaBansauweiio®in 3(3-0-6)
Information Technology for Life

AndouLarAUANTIn 3(3-0-6)
Environment and Quality Life

aunm Auayiununn e 3(3-0-6)
Health Sport and Recreation for Life

wAlUlagmuwuBATYgRanaLies 3(3-0-6)
Sufficiency Economy Technology

nszUIUMSUAT LAz Ninaula 3(3-0-6)
Problem Solving and Decision Making Processes
wé’ﬂﬁmmmaalﬁaawwqﬂamw 3(3-0-6)
His Majesty the King’s Approach

wEuiieTin 3(3-0-6)
Energy for Life

INEATLAZOIMNTIUTINUTEI U 3(3-0-6)

Agriculture and Food in Daily Life



MATH401

MATH402

CHEM103

CHEM104

BIOL103

BIOL104

PHYS101

PHYS601

BIOL105

BIOL106
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. numIvanie bidesndn
1) Awunu sultesnin
1.1) Ayununan hidesndn
1.1.1) nguivIAAAIENT
whanag 1
Calculus 1
LAARRE 2
Calculus 2
1.1.2) nguAvNANTINUHUANS
WAl 1
General Chemistry |
UitRnsaiivialy 1
General Chemistry Laboratory |
1.1.3) ngu3vmMe15wUUANTS
IrInen 1
Biology |
UURN53INeN 1
Biology Laboratory |
1.1.4) ngudvidndsinujinnis
Handideadu
Introduction to Physics
UfTRnsiandidesdy

Introduction to Physics Laboratory

1.2) 3 nuiushu
YInen 2
Biology Il
UAURNTINEN 2

Biology Laboratory I

95 nulenn
26 KUBAA
18 “U28nA
6 wu2Enn
3(3-0-6)

3(3-0-6)

4 BUBNA
3(3-0-6)

1(0-2-1)

4 RUWNA
3(3-0-6)

1(0-2-1)

4 BUBNA
3(3-0-6)

1(0-2-1)

8 “UBNA

3(3-0-6)

1(0-2-1)



CHEM105

CHEM106

CHEM505

CHEM506

BIOL501

BIOL502

CHEM305

CHEM306

BIOL117

BIOL111

BIOL402
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waiivialy 2
General Chemistry |l
UFtRnsiaiivily 2

General Chemistry Laboratory II

2) Ay nanizanu lddesndn
2.1) AP UANIZANUUIAY

2.1.1) YAl
Fauaditugn
Fundamentals of Biochemistry

UuRns¥ainugu

Fundamentals of Biochemistry Laboratory

2.1.2) 38%7 e
AYINEN
Microbology
YRN8 INeN
Microbology Laboratory
2.1.3) wAdidunsg
WilBurEEnugy
Fundamentals of Organic Chemistry

UfURANsLATIBUNT WU

Fundamentals of Organic Chemistry Laboratory

2.1.4) Fradd/aRAnugiu
AnATIINGY
Biostatistics
2.2) ABANIZEIUN

2.2.1) IIWUINTT
FIWNUINTT
Evolution

2.2.2) nMsAUNUSHAZNUGNITH
Wugenans

Genetics

3(3-0-6)

1(0-2-1)

69 %UWNA

15 wU8NA

4 %UWNA

3(3-0-6)

1(0-2-1)

4 wiqena
3(3-0-6)

1(0-2-1)

4 BUWNA
3(3-0-6)

1(0-2-1)

3 BUWNA
3(3-0-6)

32 #UENA
3 BUBNA
3(3-0-6)

4 KU28nn
3(3-0-6)



BIOL403

BIOL110

BIOL603

BIOL108

BIOL109

BIOL113

BIOL114

BIOL201

BIOL301

BIOL601

BIOL602

BIOL901

BIOL902
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Ufumn1siuganans
Genetics Laboratory
2.2.3) NMIINTTUULAZANURAINRAIINIIIING
PUNTUIT U
Taxonomy
ANUVAINVAIENNYINTNUAEN1TOYSNY
Biological Diversity and Conservation
2.2.4) Tnssauasntihiiveaad
IINYBUIAR
Cell Biology
UURNSTVINE Ve ILad
Cell Biology Laboratory
2.2.5) MeAnAkazE3TINe1vesdditin
a3y
General Physiology
UftRnsaisineily
General Physiology Laboratory
NONYAENS
Botany
dnnen
Zoology
2.2.6) MIRsnafiusznIeddiTiniudaundon
ULIAINYN
Ecology
UJURnstaeInen
Ecological Laboratory
2.2.7) duuun
FUNUWMNTINYN
Seminar in Biology
2.2.8) Tas997u
1ATINITIBNITIINEN

Research Project in Biology

1(0-2-1)

4 RUWNA
2(1-3-2)

2(2-0-4)

4 RUene
3(3-0-6)

1(0-2-1)

10 “8nA
3(3-0-6)

1(0-2-1)

3(2-2-5)

3(2-2-5)

4 w28nn
3(3-0-6)

1(0-2-1)

1 ulenn
1(0-2-1)

2 AR
2(1-3-2)
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2.3) Avnanwizduden  TWidenseulidesndn 15 wuawna

BIOL107 LESNTINBENTIING 3(2-2-5)
Improvement in Biological Skills

BIOL112 lulasmadianieginen 3(2-2-5)
Microtechnique in Biology

BIOL115 lUsunsuppuiamasdmsuingine, 3(2-2-5)
Computer Programing for Biologist

BIOL202 AITINUIVDINY 3(2-2-5)
Plant Physiology

BIOL203 HugIUINY VD INY 3(2-2-5)
Plant Morphology

BIOL204 N1E3NIAANERSVRINTY 3(2-2-5)
Plant Anatomy

BIOL205 BUNTUITIUNY 3(2-2-5)
Plant Taxonomy

BIOL206 nsnzdsiedeiy 3(2-2-5)

Plant Tissue Culture

BIOL302 AnInen 3(2-2-5)
Entomology
BIOL303 dnildfinszandunds 3(2-2-5)

Invertebrate Zoology

BIOL304 dndtinszandunds 3(2-2-5)
Vertebrate Zoology

BIOL305 AN VDIERNT 3(2-2-5)
Animal Physiology

BIOL404 Wugenansluana 3(2-2-5)
Molecular Genetics

BIOL405 weluladFnmdead 3(2-2-5)
Introduction to Biotechnology

BIOL406 ftugmansivadiloadu 3(2-2-5)

Introduction to Cytogenetics



BIOL4O7

BIOL408

BIOL409

BIOL503

BIOL504

BIOL505

BIOL506

BIOL507

BIOL508

189791

BIOL101

BIOL102

BIOL116

BIOL401

BIOL509

BIOL510
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PrasauLne

Bioinformatics

AT

Forensic Biology
%’ﬁwmi‘jzy,zywizawiuaﬂﬁméjq

Artificial intelligence in Biology and Coding
AMINYINYT

Phycology

RURR G

Immunology

fga%ﬁmmmﬂmmi

Food Microbiology

fga%ﬁmmqmmmim

Industrail Microbiology
Inenazinaluladainsiguinian
Biology and Technology of Microbiology
513981

Mycology

dwsusnunivndu Alildavdvdaive (m.u.dvinen)
Fiinendedu

Introduction to Biology
UfTRnsTAne ey

Introduction to Biology Laboratory
Iingrdnsunisunngunulng

Biology for Thai Traditional Medicine
fugeandioi

Introduction to Genetics
@IVINEIEMTUANTIUMERS
Microbiology for Home Economics
UfuRn1sgatinendmsuannssueans

Microbiology for Home Economics Laboratory

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-2-1)

2(2-0-4)

3(2-2-5)

3(3-0-6)

1(0-2-1)



BIOL801

BIOL802

BIOL803

BIOL804

~ 2 ~

2.4) Uszaun1sainnAauIy
wNUENUSTEUNTSAIAUNTN
NS NRNUTEEUNSARYITINT NN
Preparation for Work Experience in Biology
NMSENUSEAUNSARTITNTIINYN
Work Experience in Biology
E)
UNUERNAAN®EN
NSRS ENARNAANEN
Pre-Cooperative Education
AnnaFAnE

Cooperative Education

A. NUINIVLADNLES ladidaenin

7 AUBNA

1(0-2-1)

6(560)

7 wUenn

1(0-2-1)

6(560)

6 hUWNR

WideniSeusedvla 9 lundnansumiinerdeswdguesysal Inglie

AUSIEITTLABLT UL
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3.1.4 LEASLANUNITANY

Uit 1/ mansdnunidl 1 wfw ngeq| UHun Arenme
113 AULDN

GEXX XXX | 3u@nwivhly 3 | 3 0 6
GEXX XXX | Aw@nwiviald 3 3 0 6
PHYS101 | MandiToedu 3 | 3 0 6
PHYS601 | UAtRnsfAnd Dossu 1 0 2 1
BIOL103 e 1 3 3 0 6
BIOL104 | UURn15%9anen 1 1 0 2 1
CHEM103 | wafiviald 1 3| 3 0 6
CHEM104 | UfjdRnnsiiivialy 1 1 | o 2 1
MATHA01 | u;apaa 1 3 3 0 6

521 21 | 18 6 39

MEAe : e ueRndyaEd = 21 : 24 : 21

Uil 1/ nannsAnunidl 2 'vi:rw ngeg| UHun Anenmme
g AULDY

GEXX XXX | 3u@nwvhily 3| 3 0 6
GEXX XXX | 3u@nwihily 3| 3 0 6
MATH402 | uAaR:d 2 3 3 0 6
BIOL105 FYINY 2 3 3 0 6
BIOL106 | UfjdAn1s¥3inen 2 1 0 2 1
CHEM105 | wailviald 2 3|3 0 6
CHEM106 | UiRnsiedivialy 2 1 |0 2 1
BIOL111 FIUUINTT 3 3 0 6

521 20 | 18 q 38

eAe : lue  nieingyal = 20 : 22 : 41
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B 2/ anansAnendi 1 Wfqa naeq| UHun Anme
11 AULBY
GEXX XXX | Fu@nuiviald 3 |3 0 6
GEXX XXX | Fu@nunvild 303 0 6
BIOL301 dndnen 3 2 2 5
CHEM305 | iniiBun3dniugu 3 | 3 0 6
CHEM306 | U{URNsALiBuvSe 1 0 2 1
g

BIOL201 | wnueans 3 2 2 5
BIOL501 | 9a%338n 3 3 0 6
BIOL502 | UURn139aT33nen 1 0 2 1

5 20 | 16 8 38

MEAR : e UeRndyaEd = 20 : 24 : 61

7 2 / aamsdnendi 2 WEW ngey| UHun Ay
[l AULBY
GEXX XXX | Au@nwihily 3| 3 0 6
GEXX XXX | 3u@nwvhily 3| 3 0 6
BIOL108 PRI UVDULAR 3 3 0 6
BIOL109 | UfjdRn13¥3inen 1 0 2 1
VDUYAR

BIOL113 | a3sivewily 3| 3 0 6
BIOL114 | UjtRnsaisineily 1 0 2 1
BIOL601 Urnen 3 3 0 6
BIOL602 | UfjURnsilarinen 1 0 2 1

521 18 | 15 6 33

MNEAN : e MueRngyEd = 18 : 21 : 79
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U 3 / mamsAnunil 1 Wfqa naeq| UHun Anme
11 AULBY

GEXX XXX | Aw@nwwhly 3 |3 0 6
GEXX XXX | A@nwwily 303 0 6
CHEM505 | Fuadifiugiy 3| 3 0 6
CHEM506 | UftRnstiafifiugu 1 0 2 1
BIOL110 | ®unsalsnu 2 1 3 2
BIOL402 | fiugmans 3 3 0 6
BIOL403 | UjURnsiugmans 1 0 2 1
BIOLxxx I NANIZAULEDN 3 X X X

37U 19 X X X

PUEAR : 09 MeRnEyEl = 19 : x : 98

s - 4 iy A Lo | Anwndog
un 3 / AMansAnen 2 . |nawy Ugue
in AULDY
BIOL901 FUNUINITIINEN 1 0 2 1
BIOL117 AnRTIINE 3 3 0 6
BIOL603 AUIAINAAIENIY 2 2 0 q
Finmuazn1soysny
BIOL801 mMsmseuEnUssaunisal | 1 0 2 1
or AINTIINGT 3D
BIOL803 ASLASENANAIANY
BIOLxxx ANANIZAULEDN 3 X X X
BIOLxxx AUANIZAULGDN 3 X X X
XXX A NaRNLES 3 X X X
XXX BLAIGORIGE 3 X X X
34 19 X X X

PUER : 9 MeAnEyEl = 19 : x : 117
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s 4 el A Lo | Anwndae
M 4 / mannshinei 1 . |vawy Ugue
ne AULDY
BIOL802 | WnUszaun1salividn 6 0 560 0
or 1IN 30
BIOL804 AUAAANY
33U 6 0 560 0

Mene : U9 MieRndyad = 6 : 560 : 123

3.1.5 AN25UIYII8IVN

ANBBUNYSI8TTT (ANAKWIN N)

s 4 aveld A oo | Anwndng
M 4 / aansinei 2 - |vawy Ugue
fin AULDY
BIOL902 1ASINIFIYNITIINGN 2 1 3 2
BIOL xxx AV NANITAULEDN 3 X X X
BIOLxxx AV NANITAULEDN 3 X X X
39U 8 X X X
PR : 09 : MIeAnEyEl = 8 1 x : 131




a

3.2 Y2 ana AunleazAnAivessdsy

6§ Y a %
3.2.1 mm‘sﬂpdsuwmauwaﬂqm
. 4 ARAUINIG - o el v |
Ao ¥9 - uNENa - AR danvun1sanen VYiqu | MI=NERU v /Amsne
3915
2564 | 2565 | 2566 | 2567
7 TounInde qund HYem1ans13158 | Us.a@vinen) UNINETEYB LAY 2559
1| g (@iuganans) | ma.@iinen) UM INRLVDUUAU 2556 24 24 24 24
W.U.E@VINE) UNINYIREVDULAY 2554
Wegsiveg Weudeg HYILA1ans19138 | Wa.@3Imen) U INYNNYVDULNU 2554
2 o a . - o . 24 24 24 24
@TINYN) | MUNEASAERS) U INYNNYVDULNU 2544
WNATIFTNATAY uuas 919138 W4 Gnemansnmanuns) UINTEUSAIT 2547
3 - a - o 24 24 24 24
W.U.(FINYN) UNNMNYIAYULTAT 2540
YNFINIHNT WAINTY 599A1ER519158 | W.A.(nedmansIanIm) PAINTIUMN TN 2548
@¥nen) | maL@nineg) AT TN 2539
q . . - 24 24 24 24
MWMU(NYATAERS) anvumalulagnsyaay 2536
NAAIAMINIAIANTEUY
YIYNIUR WIUNIE 219158 WA (Gnendanseasmaluladnig | UMINeNSuuLSAIS 2555
5 919%19) 24 24 24 24
WM.U.(@¥TINY1) UM INYIRUUSAIT 2548




3.2.2 919158U52AMANgNS
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, ALNRUINI , . =
v %o - wwana Q Al gandunsAnen Yoy | MEEMSERU w/Amsinm
9015

2564 | 2565 | 2566 | 2567
19 Foursngs aund HYIeA1anI1a58 | Us.a.@33men) UNINYID LV ULAY 2559

1| g (@ miugenans) | ma@iinen) UMINGA LV ULAY 2556 24 24 24 24
MU @FVINE) UMNINYIDLVDULNY 2554
WIEILYEg LDuudene HYemans1anse | maL@Vinen) UINY1A LV ULAY 2554

2 o a P - o . 24 24 24 24
@T73INeN) | WU NEATAERS) UPINGABVDULAY 2544
WNEATIETIATI] uwas 819158 MU ANIFAIFATAITNEAT) UININYNNUULSADS 2547

3 o o 20 | 24 | 210 | 24
WMUFINe) UPINEAEULSFRS 2540
PYFINWNNT BNINTY 599F1AN19158 | W.A.(NeAE@nsIInan) PAINTUVING Y 2548
@¥IMe) | mLEnIne) PANTUUNTINNSY 2539

q . . - 24 24 24 24
MU (NYATFAERS) aovumalulagnsyasy 2536

NANAIRUNIMTAIANTEU

YIYNIUA WIUNI 219158 WMu.Anermansuasnaluladnig | IneIfuuLsAIs 2555

5 D119) 24 24 24 24
WM.U(Qa¥TIng1) UM INGTHULTAIT 2548
WeNyl Aunsng Aterans19138 | UsaaluladFaundeu) wIngaemalulad 2556

(@WTING) WILADUNATUYT

6 o - - . . 24 24 24 24
WA(F9INen) UPINENABLNYRTANERNS 2546
WMUAIe) anUusuAnIunsnwy 2542




~ 3] ~

. y ALAUINIG - . e v 2
a1fu ¥9 - wwEna - ANl anrtunsfnen Uy | MN3N1ERN wL/AmsAne
M3
2564 | 2565 | 2566 | 2567
WNEATITUNITIU HY8AansRsd | m.aL@AarnIIinens) UINEAYUIAIT 2552
7| aunwu @ 3Tven) | wunalulagdinimmie wninendeigedlng 2544 - - 24 24
PAEMNTIUNTINYAT)

N'[(Z—N
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3.2.3 91971589 N LAY

a

& a k4 = a L= a a a a
p1sgNLAYARslAAiUT ey ten vse Yseyiv luanuiundvinguas/

q

WIRANUNINNLITOI AUNUNIUINTFIUA ane.fvun

4. asausenaunglInuUsTaunsalnIaduly EnUssaunisalivnTnmsaavnamnen)

NANUABINTVRIR LEUTn NIRRT IiTadinmsiiuszaunsalluivdnnowdng

Y

a wva
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AMANUIN N ANDSUIYIIHIVN

n. wadvdnenaly
1. ngune  deneulitesnda 9 Wein
GELA101 awnlneiienisdeans 3(3-0-6)
Thai for Communication
ndnnsdoasuagnaiauinuzmeniwlnefiadiunsils g1y n1swa
waznsdiey Fuduuaziiauedeyadeisnsivarnnans welwdvinunsiuasuulag
Y930 1W FiuesmuSiAeaiuTinuzantw asnsmiluvssgndldlunisddudinle
a1l AnsnmazassaunladuRreiuludiau
Principles of communication and develop language skills: listening,
reading, speaking, and writing; retrieve and present information by using multiple
approaches to understand language changes; develop body of knowledge about Thai
language and apply it for efficient everyday living and good understanding among
one another
GELA102 mswanwnlveiiieuszavsna 3(3-0-6)
Thai Speaking for Effectiveness

1 aa

VANLAZIENITYA AIUAINITAAIUNTIATIENTBLADENTTN T AW
dladfeafunsisuulaniiundn 9 luda ausaRenasIveyaUENoUNTHALAY
Tawilneiitensiiausdoyaldogegnieamnzay ewawuvinuznmmaluleniasig
uazn1SUTZTNOUITN

Principles and methods of speech; develop critical data analysis ability,
and comprehension of a widely varied range of social context changes; select
appropriate information for speech, and use of the language for appropriate and
accurate information in diverse occasions and occupations.

GELA103 4in92n1581Un1¥199nge 3(3-0-6)

English Reading Skills

wdnnseu maianiseuriluuasnsUssgndliteyaiiionsdudu neian
AanIsalunse LAz Feus Mwsinguaindeuazuvadeyanieg

Principles and general reading techniques and apply then for information

retrieval; develop reading ability for leaning through various materials and sources.
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GELA104 mmé’anqmﬁams?{ami 3(3-0-6)

English for Communication

Wauwinwen1silawazNsuanwdangy lagldadni d1uiu nseenides
saenaundnhiensaiiieaunuldneuluaaunisaling q iensdeansludinusesiu

Develop listening and speaking skills; practice using vocabularies, and
expressions, pronunciation and grammar in making everyday conversation in various
communicative situations.
GELA105 m‘w'mjﬁul,ﬁam'iﬁ'ams

Japanese for Communication

syuuidsanazndnnisiBeuiisnesdgu Anwviddnd dudu uazgulsylen
Hnvinweaunsite wa e wazideunuduitlidomsluanunsaiisluiinuszdiu
paonumLFTlUABIRUUsEINdLa Tams Ty

The sound system of Japanese language, the basic principle of writing
Japanese language alphabets, vocabularies, expression, phrases, sentences and
Japanese language grammar for general communication; Practice listening, reading,
speaking and writing in various situations according to Japanese society and culture.
GELA106 nnwnIuliNenisaedns 3(3-0-6)

Chinese for Communication

TLUUEENNABAIUVANNISIREUNYITUNA (WUBY) mdnm duu gulselen
Jesduilddeasluaaiunisaling 4 naosiiniinusdunisits WA 81U ey lngaenunsn
Samsssuiufiaenndosiuiiausediu

The sound system of Chinese language, the basic principle of writing
Chinese language alphabets, vocabularies, expressions, basic sentences for general
communication in various situations according to Chinese society and culture.
GELA107 awnaniadiiienisaedns 3(3-0-6)

Bahasa Melayu for Communication

sruudsaiaznanlisnsalniwinniad Seusadne 1wy uagguuselen
flugu naemauiindinuedunisils wa suwesBsunwanadiflddeasludinyse sy

Wﬁ@@ﬁ]uaaﬂLL‘I/IiﬂU’i%LWﬂjLLaggwuﬁiﬁiJiJﬁ’]Eﬁl



~ 60 ~

The sound system and grammar in Malay; understand words, expressions,
and patterns of basic sentences including practicing listening, speaking, reading and
writing in Malay in everyday conversation according to Melayu customs and culture.
GELA108 a1w1a1iienisaesns 3(3-0-6)

Laos for Communication

YUULFEIN191877 UANN19WWEURINYIAT AIANS d1uu 18 Usylea uag
véanlensalnwiariiienisdoas nsiindinwenisila nswa nse1u waznsdenlu
aonun1alng  fidenadestudinuuaz Tausssuan

The sound system of Laos, the basic principle of writing Laos alphabets,
vocabularies, expressions, phrases, sentences and Laos grammar for general
communication; Practice listening, reading, speaking and writing in various situations
according to Laos society and culture.

GELA109 awwsinienisdeans 3(3-0-6)

Burmese for Communication

STUULAEIRADNAU NanNISlBUdonEIngT Adnyl d1udu 28 Uszlea uaz
vanlensalmwimdnitionsdeans nsiindinwensila msye n1sew uaznndeuly
A0NUNIFONNT 9 Tidenadestudinuway Tauss TN

The sound system of Burmese language, the basic principle of writing
Burmese language alphabets, vocabularies, expressions, phrases, sentences and
Burmese language grammar for general communication; Practice listening, reading,
speaking and writing in various situations according to Burmese society and culture.
GELA110 AMwuusivenisaeds 3(3-0-6)

Khmer for Communication

FTUULAENNIBILUNT AN T8 uIonesiuus Afwy diuiu 28 Uszlen uas
véanlensalnwivusiienisdeas msfnsinuennsils nswa sy waznndoulu
A0NUNITONNT 9 TidenadestudinLway TRUST TN

The sound system of Khmer language, the basic principle of writing Khmer
language alphabets, vocabularies, expressions, phrases, sentences and Khmer
language grammar for general communication; Practice listening, reading, speaking

and writing in various situations according to Khmer society and culture.
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2. nfuuyweAans  @anseulidesnds 6 waEnn
GEHU101 wWeRnssuuysdiun1swauinesdin
Human Behaviors and Life Skills Development
wunAanquiitigatesiungAnssusyed ssdusznouaytadoveangingsy
FUAMIATUNITHAILIYATNAIN NITAUMANENTNTDIAUDY NITATIHRUNITHAILINULDY

9

AuuwATYgRaneIfies nvedinlunsadiamueduiusodedfaty Weldlunns
Ansodoasuazegamiuludsavegnainnuay

The approaches and theories related to human learning and behavior,
elements and factors of behavior, mental health and personality development,
personal potential, personal development program based on the sufficiency
economy theory; apply life skills, human relationships, art of human relationship for
mutual communication and harmony in society.
GEHU102 guvenmiiNedin 3(3-0-6)

Aesthetic Appreciation

AMANYUELATUTELANVDIAIINIIN ANUNUIYVBIGUNTEAINTIAIIUAR
fugunssn mBangAnssy anudAyveanissuiduanuluinvesfadsnienisiiiu
AavznismsldBunazAatsnisnisiadeulm §viaudad auniuazAadznisuans
LALANYINTEUTVIANNTAYRINTTUTINMYIAABI R UgUNT A

The features and types of beauty, meanings of conceptual and behavioral
aesthetics, importance of art history, visual and audio art, art of movement, music
and performing arts, a process of value learning from the level of recollection,
acquaintances to a state of appreciation, experience of aesthetics, aesthetics
talent of Thai Royal family.
GEHU103 A2131939009%730 3(3-0-6)

Realing of Life

ANUNNNEVRITIN N13ATaTInludenudagiu MU mMaNEIITNAIINTINIY

a

nanAausssuLUUR 30730 Arden waztausssusunnuluussendldlunisundym
uaziaTinasdiny MaiauIAnsTILaratesTTl Tinddinansnsusilelniinddud
v

The Realing of life, the living in today's society, bringing the truth principles

into practice, the way of life, values and culture applied to solve problems and
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improve their lives and society, developing moral and ethical public to live in
harmony in society.
GEHU104 miaummﬁamiﬁﬂui 3(3-0-6)

Information Usage for Learning

AUNUEY AUAIAY VRN TAUNA TNYENITIANTAUNA UNaUTeUI LAY
NENYINTANTAUINA 3853TUULATNMINET LA BT sduNTIdansaumnafigndeanaz
LT ﬂaqwﬁLLazﬂizmumiﬁuﬁumiaumsﬁﬁaEJmuLaq NSWHUTIENULTITINIThAY
ﬁ?Lﬁuaﬁi’Jjanaa’]iﬂumﬂﬁ’JEﬁ%‘miuﬁzg‘dLL‘UU‘ﬁIMmﬂwaﬁﬂgﬂﬁa\‘iﬁnumﬁmigﬂuﬁﬁﬂa fADA
Mse1sdanarmadeuussanynsy WedFouldiamnaiuiuasvinusluns@nwiduai
Argaueskazaunsaiasaunannsduauluyszg naldlunisviisieau 39 as
s einug lnegrgndeuariuseansam

The meanings and importance of information, information learning and
information society, learning and information resources, ethics and laws relating to
the accurate and appropriate use of information, searching strategies and self-access
process to information technology, writing references, cataloging, editing, and
presenting information from a variety of sources in order to develop knowledge and
skills for independent study; apply ability in searching information for accurate and

efficient writing of report, dissertation, research, and thesis.

3. naudsauAans deniFeuliveandd 6 Wiin
GESO101 LAYgNALALHANTIYTUING 3(3-0-6)

Integrative Economics and Society

msdmdnuiunvenasssianefiesluiaudin dinuuazosdng il ol
ATOUATIOUE Y YUY uude dianegifuiluay uuaunaINnaIen e imusssy N3
Uimsdanisuazmsiinseiasvgialussduaiaufeu yuvu den ileaiisassdgsiauas
nagnénisigsnalml annsaileuunugsAaduduszneunisiminiumsiasunlag
paonIuN T mANAusI TS TNl Hlon A S e lun1sUsEneUsTAa

The Sufficient Economy philosophy for development, companionship and
happiness of life, society and organization with cultural diversity; management and
analysis of economics a family, community and society for quality of life, to create

new business and business strategies Able to write a business plan as an entrepreneur
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that is able to change, morality and ethics as guidelines for the success of
organizations and society.
GESO102 nnsdanisiitenmn wdiin 3(3-0-6)

Quality Management

wnAnReAumdnnsianmshlvlugadagiu msdanisenud msdanisdann
%@yja‘ﬂnﬁ’lilﬁ@\iﬁu N33nnNIMsNenssIIHTIRRALALIndeN N1siUABLLYAIIRY
LAY daAd N19illed warTmusssy N15dnseileunedeny nann1sREIUTIN 09ANT
AN AABAFUNANTITUNUA Lﬁaﬁwmﬁ’wm@mmw%ﬁmﬁﬁ%u

The general principles of the present general management, knowledge
management, preliminary information society management, natural resources
management and environment, changes in economics, social aspects, politics and
culture, social organization, participation principle quality organization and Cod
Covernance resulting in better life quality.
GESO103 wadndaulng 3(3-0-6)

Dynamics of Thai Society

Fiunsvesdenulneniunisdes irsygianazdiay Tuusssu Useinallng
warn15a LU sdeny nadgyaing wqwﬁimﬂﬁamiﬁ’mmﬁﬁﬂﬁu WUINIINIT
Wadeaulne auunuimulasegiakasdanuuviavid wuilduveslseinalngly
Uszanaulan

The evolution of Thai society in terms of politics, socio-economics, culture
and traditions, and social changes, Thai wisdom, New Theory of Agriculture for the
sustainable development, the ways of the Thailand development according to the
National Economics and Social Development Plan, The trend of Thailand in the
global community.
GESO104 insdufnun 3(3-0-6)

Local Studies

annialunaz g Andsvesiesdu duaningiiaiansuazd swindeu
UseTRr1ans LAswgna d9Au Useindl TRUsIIN AM¥ILasyIAnug 819 nn1sinens
wdnfousishua Tusuanu Tusaiag sndndussikaziaswionfieriidifylurieadu

Tnsyadulifinwaudunusuaznansenuneifdinanuilusgvoiguau naonu
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AnnzidgmuargUassavesmstmunviesduluaniunisailiagdu wWelmAnannuai
e suthlgamnusnuazenumanilalusiesiy

The general features and background of local area, geography and
environment, history, economics, social features, customs, culture, language and
ethnic, farming, local products, ancient places an findings, fossils and tourist
attractions, relationships and effects on the community's way of life, problems and
obstacles in local development in the current situation for knowledge and
understanding for the appreciation and pride of the locality.
GESO105 n1ssilasnuindinnuudszyisdley 3(3-0-6)

Politics and Democracy Ways of Life

ANRLIBLATANUEIAVDINITDT 9IUINNISIEBY LAZNIZUIUNITNADY

I o I

LNAIMNINITILBY TAIUSITUNIINISLEDY NMSHEIUTIUNIINITIE DY Qﬂ‘&lﬂ’]iﬂj%’]ﬂﬂ’]ﬂﬁ@\‘i

a adaa

UALLATEINA ATaLuUUszedUlnenasnsmssnulunadissilussuounisunasoanuy
Uszandulpeduiinssuvindnididulseyn saufaanrtumaniaidios Afanuduiusiu
PInUszdiu

The definitions and importance of politics, political power, and political
socialization, political culture, political participation, political and economical
ideologies, democratic ways of life and civic culture in constitutional monarchy
regime including political institutions interacting in daily life.
GESO106 @Faufnen 3(3-0-6)

ASEAN Studies

UseTRnnuduanuaswauinis sesusyanaue gy ngUnsedeu naln
oTou anuifuaneniadles anmiesugiadsauuay Sausssuiugiuendeu wan1sén
@Sondou (AFTA) UsemAdiuasanfidnansenuseUssmauiasysioondeou fAmmianis
Wasuwlas Tuszaauondeu nisusumilumadunadesidnieldnginsondeu
AT TTIN oLz

The history and development of the ASEAN Community, ASEAN Charter,
ASEAN political security mechanism, economic, social and cultural basis of ASEAN,
ASEAN Free Trade Area (AFTA), countries deal with the impact on ASEAN. Change

direction in ASEAN, adapting themselves to be good citizens under the Charter in

able to live properly.
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GESO107 nguuneludinuszaniunazdeny 3(3-0-6)

Laws in Daily Life and Society

mmi’ﬁaqﬁmﬁ'mﬁmgﬁma and La'%'mwSfuﬁugwusuamﬂﬂammgwma
NOVUNEUNATEY NENNITATIFBUNITLEEIUIINIUNATES NSLESUATIIAMETTNITLTITY
AuN15U8UN1TNTA NGVINBUHILATNINYE NYVLNEDIIMALNTEUIUNITYRTITUNNY
oy luTInUTzaniu

The Introduction to laws, fundamental freedoms, rule of laws, legal
principles examined the use of administrative power, strengthening the moral aspects
of fraud prevention, civil and commercial criminal law and the criminal justice system

on a daily basis.

4. nguAneeansiuadinagns denseulitesndn 9 qenn
GESC101 Aneaansluddnuszaniu 3(3-0-6)

Science in Daily Life

NITUIUNITUATINIAUT N I9TINEIAans ka1 sandunisui dyminae
NITUIUNITNNINGIAIENT UNUIMURINYIAEATLazInALlUlal 1199 1unI8AIN FaAN
nMswasuulasvadlanuasussennid waau nsdeasuarinsauunay nalulagdinn
waluladnisomns uilumelulad a1siedl 9duv3d 01mns o1 uavquamilAeItedly
TinUszariu

The process of acquiring scientific knowledge and scientific process
problem solving, the role of science and technology in the modern world to focusing
on both biological and physical sciences including, the earth and atmospheric
changes, energy, telecommunication, biotechnology, food technology,
nanotechnology, chemical, microorganisms, food, drug and general health in daily life.
GESC102 N15AALASATIVHDULANG 3(3-0-6)

Thinking and Deliberation

NNNITHALNTEUIUNITANYDIUYYE ANUAAFTINATIA NTTUIUNITUAIN
AMUINIINGIAIAAT AUAALTINTINEWATNITIAWANG AMUANITEUFY WaznIs
Uszgnalilunmsuitgmludiaussdriuseunandonszuiunisin liun suuuunsin

LadnuuENIIANKULAIIY nszuunsAniaunlUUssendldludinused1iu nssuiunis
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AnlivanauuugUiisuaynszuaumsaAnlivmasauvuisde WeldAnnszuaunmsaauuy 1
5UYIN

Principles and processes of human thinking, creative thinking in studying
of scientific knowledge, logical and reasonable thinking, linear programming and the
application of thinking processes for solving problems in daily life such as thinking
styles and types of thinking, the application of thinking processes in daily life,
inductive thinking and deductive thinking for the processes of creation of critical
thinking.
GESC103 waluladansauwmaiadin 3(3-0-6)

Information Technology for Life

NANNIT AINEIAY LazOIAUIZNOUIRITTUUWALULATANTAUNA UNUIN
Hansenuvaamalulagansaumeasotinuazdiandagiu msldlusunsussuu TUswnsy
du5a3Udun1sdnnsenans Msdlauedeya N153AA1919N159119U SIUAINITUEWIMN
AN NG IUTOYALAZUNEITBYA1Y 9 vuBuwesidn UIN1TA1e 9 vudunesiin
wnldunswdsuulaeanaluladansaundlueunan nstostudunsie wdeduainnis
Tumeluladarsauma nguane anududiunuuagalessiuiiisadestunisld
paumes Amusulaveulunsltmaluladansaumadadinuaiusm

The principles, importance and elements of the information technology
system, roles and impacts of information technology for life and present society,
application of the system and software package for document management
presentation, scheduling of work, knowledge elicitation from databases as well as
data sources on the internet, various servicer on internet, trends of information
technology in the future, protection or threats of the information technology, usages,
legal, privacy and issues in computer usage, and responsibility of using information
technology for society.
GESC104 FwandouuazannIngin 3(3-0-6)

Environments and Quality Life

Auandaunazninenssssued A euleswessyuudwandouvedlan
uywdiazsruuiing Ypdnsvedlaniiessuu AAdemessaued Jomidwandouuas

NTNYINTTITUYIA WUINIUATYMIF IWINADULAZNTNYINTFTITUTIA NANTENUVD
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'
= 1 a [

anufimeingmansuazmeluladifinadeduindeniazannindin niseyiny
AunduLaENSNeINIsTII Rty

The environment and natural resources, relationship of earth
environment, human and ecosystem, earth system, natural disaster, problems of
environment and natural resources and method of solving, progression of science
and technology which influence the environment and life quality, and sustainable
conservation of environmental and natural resource.
GESC105 gunw Awuaziunuinisiedin 3(3-0-6)

Health Sports and Recreation for Life

aorunisallanlummssed 21 Auarudndulunsiguamid esduszney
dfuensiaunmile nmzaunmvesyanaitning q noRnsTNANIAUN I LaynnTin
NaNTUAUETUFUAN Lﬁ'aﬂ’wmﬂmmw%ﬁm mmifmwmsmaﬂ"ﬂﬂLﬁ'mﬁ’uﬁmuaxmﬁaaﬂ
&g wdnnnseenmainie nsdenianssuiwiarniseenidanefimvangfunues
warn1s1HluTinUsesniu nsflnvinweflugiuniefn nénnisafn ausssy 3ussaly

Ly

miLa'uLLazmig]ﬁm AamEng AusuduuarauduRusveatunuini sl e
AunmTIn Ussiam wiauazaivesfanssuiunuinis Bnujuatunuinisidienly
Uszenaldlugin

The current world phenomenon in 21 century in terms of the need to be
fit and healthy, health conditioning and behavior that supports good health,
organizing of activities to develop quality of life, background knowledge and
understanding of exercise principles, the decision in selection of appropriate
exercises and sport to fit individual health needs, train basic skills in playing sport,
develop ethics and morality involved in both being a spectator and the playing of
sport, meanings need and relationship of recreation in developing quality of life,
types and value of recreational activities and its application in daily life.

GESC106 ALlUlagANULUILATEFNINDLNELS 3(3-0-6)
Sufficiency Economy Technology
USrveaiasugianeliosmuuuane s nsldinaluladfiumg aufy

N13A1597 30 bdenAR I UaNINLAT YN kAT dIAY ImsajaLﬁfUﬂ’liﬁ’wumﬁ{]mmﬁaﬁu

[y

nsdenldiesestle JangunsalinalinisnisitoUsendanaennu andununisnanwasnsy
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Felunsidou nanuaswuuddy nauIgy MIOUeNKAANANIINISINERTHIENISUSTA

luaFISoULaENITIAT MUY HaENITIUAUNTANTUTIAAULIATYFRINDLTIES
The philosophy of Sufficiency Economy by of His Majesty the King which

using the appropriately suitable technology in accordance with the social and
economic development on the focus of local wisdom, the selection of tools,
materials, techniques, methods to save energy reducing production, costs and
household expenditures. sustainable agriculture, processing and preservation of
agricultural products for household consumption and distribution, business planning
based on the philosophy of Sufficiency Economy.

GESC107 nszulunisuilsyminaznisandula 3(3-0-6)
Problem Solving and Decision Making Processes
NANNITUAZATEUIUNITUAT YU ILUUAN 9 nTzUIUnIsuATgyrIuee Inagn

nITUIUNINNERALazN1TIATIwYdeya nsrutunsindulanigldaniinisaluiueu

nszuaun1sdndulanislaaniinisalbinuueu waznszuiunisdndulanieldanionisal

Aesuarmsuszgnalilunisuitgmiludinusedriu laslduuAnvesnszuiunisanmy

sUuvunsEUIUMsIAT LA nsrUUn I sERAile lUUsEan Al luTinUssdiu $3n

Y

Annzideyatnas waznsldmiutneiduionsinaulafimunzay
Principles and processes to solve problems, the process of solving
problem of the Polya’ s method, the processing and statistical analysis of data, the
application for solving problems in everyday life by decision-making process under
the certain situations, uncertain situations and risk situations, the concept of process
model based process of solving problem and statistical process to be applied in
everyday life, analysis of known information, and the use of probability to the
optimal decisions.
GESC108 wé’nﬁﬂmmamﬁmwuqﬂamw 3(3-0-6)
His Majesty the King’s Approach
VENNITNTHUTDINTZUIMALA NS0 TiAs1ent vimudilalasanis

a v o

Nszs1vasNnetosnuUll U Au daswalulad InoldudanseswUseasa nssuiIung

(%
a Y [J

AR TUADUNITINNWEY NITANTUIIU N1TIVYLATNAIUINADAIUNANAATLNAINNLATING

NILINVAS
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His Majesty the King’ s Approach, analyze and have thorough
understanding of the royal projects covering forestry, soil, water, technologies and
innovations by emphasizing his purpose and thinking process, planning, operation,
research and development, as well as productivity of the Royal Projects.

GESC109 wassuiiadin 3(3-0-6)
Energy for Life
nEnnsiugiumeluladndsny nmsdonlindnuluiiauszsifuetis

WLNZEN WasauInNNeada n1snaanasaulin ﬂﬂsLﬂgaugﬂwﬁﬁﬂﬂu NISLENMING I

W@LLWUEULL‘UU’SW] ruspansndsnulusuan nsldndanuegagndes Ussndauazaiy

Uaansiy nansgnureamdanuiinenismssdinuay nseyintndany
Basic principle of energy technology, appropriate selection of how to use

the energy for everyday life, the energy from the fossil, the electric energy generate,

energy change, searching for other energy, energy requirement in the future, using
energy correctly, economize and safe for energy, the effects of the energy to life
living and energy saving.

GESC110 in&nsuwazanmstutindszaniu 3(3-0-6)
Agriculture and Foods in Daily Life
ANUdFRaranIUNTaiNITINYATHATeIMNSYRLne vianmsUanity nanns

Aeadnd venn1sia ssdniin ndnnisidend snandnuasnandusininisineasly

FanUszariu nénmsanuauamse i aiiogunm ndnnisUszneuemIguIINIaE

NN1TOUDUDINIT
The importance and circumstances of agriculture and food in Thailand,

cropping principle, principles of animal husbandry, principles of aquaculture,

everyday purchase methods of selecting agricultural crops and products, principles
of conservation of nutritional value, principles of healthy food cooking, and food

preservation.
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U. NUINIVUANL

1) 3vwnu Tidaanan 26 #u2wAN
1.1) F¥mnunan Tidasnan 18 “U28An
1.1.1) nguivIAlinAEns 6 WEAn
MATH401  umagad 1 3(3-0-6)
Calculus 1

flarfufivadn Heddueids wasilafdunanediuls afa wazarusedies
LazN15UTTENAYRIRYIUS kagn15UseendveUsius weallan1smusnus
Algebraic functions, transcendental functions and several variable
functions, limit and continuity, derivatives and application of derivatives, integrations
and application of integrations, and techniques of integrations.
MATH402  uAaAds 2 3(3-0-6)
Calculus 2
dsAunau: Aadisaus1e3vT MATHA01 uAaAdE 1

a a

svuufifideds aun1sBafuusiaty wadndnsiest 3 87 USWus ldase
WU ayiusyos U%Wuéﬁam%y’uuazmsﬂszqﬂﬁ AAULAZBUNTUVBITIUIUITS BYNTH
QUGN
Polar coordinates system, parametric equations, analytic geometry in
three dimensions, improper integrals, partial differential, multiple integrals and
application, sequences and series of real number, and power series.
1.1.2) ngudvalisuufinns 4 wiqenn
CHEM103  tadivialy 1 3(3-0-6)
General Chemistry |
USunasansduius laseasiesmay sussiadl m1319579 510 50SLERAN
ﬁWJLLVliU‘%%ﬂ e "UENLL%Q VAUNAI d1388aY au@amﬁuaz nIN-Lud
Stoichiometry, atomic Structure, chemical bonding, periodic table,

representative elements, transition elements, gases, solids, liquids and solutions.

chemical equilibrium and acid-base.
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CHEM104  Ujliamaiaginaly 1 1(0-2-1)
General Chemistry Laboratory |
nsldgunsaifugiunaed aruasadeluiosu fifinisuasnimmaaesdi
gonmaodlungullusnedv CHEM103
Using the basic equipment chemistry, laboratory safety and practice

on basic laboratory techniques in topics concurrent with CHEM 103.

1.1.3) NGUAYIIIMYTINUZUANS 4 viqenn
BIOL103 Ymen 1 3(3-0-6)
Biology |

' '
a aada 2 a a =

AuiRv99d9ddin N139ATeUUANTIN szideuiBInemans asiadvns
Fin \waduazluunueaTy fugmand nalnvesifwuins anumainvaisuesdsdl ¥in
Tassadauazvihiivesity Tassaauagwihiivesdnd Ufduiudvesddiiinuasdundey
Propoties of organism, biological systematic, scientific method
chemical in life, cell and metabolism, genetics, mechanism of evolution, biological
diversity, structure and function of plant and animal, interactions between
organisms and environment.
BIOL104  UjUAn1s¥IInen 1 1(0-2-1)
Biology Laboratory |
nsldndesqansami wad oidefivuardnd nsuvawed msduiuguas
msLasiuln nesuLartugnssy Fiauazdannden
Experiments on using of the microsope, cell, plant and animal tissures
cell division, reproduction and growth, energy and genetic processes involed, and
life and environment.
1.1.4) nguivnandsauugunig 4 viein
PHYS101  Wandiloedu 3(3-0-6)
Introduction to Physics
narmans sdulazady guvmamans veslua autalvlih auuusdimdn
Iinszuanss Iihnssuaadu was 1deq uasildndyaluy
Mechanics, wave and vibration, thermodynamics, fluids, electrostatics,

direct current, alternative crrent, magnetostatics, optics, sound and modern physics.
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PHYS601  Ufjuanisiandidoedu 1(0-2-1)
Introduction to Physics Laboratory
UftRnadessuAesuidemnamans nsdunezedu onvnamans

Yodlva auulviin auuudivdn uas deos wasi@ndgalu
Laboratory practices involving basic of the contents of mechanics,
wave and vibration, thermodynamics, fluids, electrostatics, magnetostatics, optics,

sound and modern physics.

1.2) yunuuiiuiha 8 viuEnn

1.2.1) AgudvdImensmufuanis 4 midefn

BIOL105  &2%nen 2 3(3-0-6)
Biology Il

nsdndosludaddin nsdnwiaunavesddidin nsied oulminaznis
AEUALERIATITIn SEUUMe 1 vessune sesluufivuazsosluudn’
Transportation, homeostasis, movementand responsiveness  of
organisms, hormone of animals and plants.
BIOL106  UjUAn1s¥anen 2 1(0-2-1)
Biology Laboratory I
nsnaaeinsadedludalidin nsfnuiaunavesdeddin nisideulm
LAENNINDUALDITEIETTIN STUUANT 9 2839198 sosluufivuazae i’
The experimentation of transportation, homeostasis, movement and
responsiveness of organisms, hormone of animals and plants.
1.2.2) nguAYNANTWUUANNT 4 viqenn
CHEM105  asivialy 2 3(3-0-6)
General Chemistry I
Jwredunou: douSeusnedvn CHEM103 1adivialu 1
gaumnaransial aunaransiad il wedidnades aldunsd
Jessu wazailiienfuduwandey
Chemical thermodynamics, chemical kinetics, electrochemistry,

nuclear chemistry, introduction to organic chemistry and environmental chemistry.
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CHEM106  Ufjliamsiagivialy 2 1(0-2-1)
General Chemistry Laboratory I
Fudefuneu: desBeusiedvn CHEM104 UFTAnsiadivialy 1
AT wazUftRnsiaenadeslunguia 9 Adouluin
CHEM105
Qualitative analysis and laboratory techniques in topics concurrent

with CHEM105.

2) A UANIZAU Tsidaanin 69 HU2wAA
2.1) Ananizanudsau  lddesndn 15 %uqenn
2.1.1) ¥uall (nquiuasuianis) 4 wigin
CHEM505  FawafiNugnu 3(3-0-6)

Fundamentals of Biochemistry

Jwredunou: FoeSeusiedvn CHEM103 afiialy

Tuanavesansludaidiandeurts auth wind wasunuimvesead way
99AUTZNOUTBLLTAa NTA Lwa Uneslulwas 1A wulyd arslulawsn 80a Aanfu
GRE ) misJ'aEJLLazmi@m%ummi LuLmuaaﬁmaﬁmﬁﬂumqa

Molecules in living organisms and properties, functions and the role

of the cell and the composition of the cell, acid-base, and buffer in the cell. Proteins,
enzymes, carbohydrates, vitamins, hormones, lipid, digestion and absorption of food,
metabolism of biomolecules.
CHEM506  UjvAnmsTaiafiiugiu 1(0-2-1)

Fundamentals of Biochemistry Laboratory

o o 1 v

UsAunau: fdodsaus1edyn CHEM104 UjiRn1saiinaly 1

(% '
<~ s

windanugulddmsuliiRnistediieesiunguian o Mseuly
331 CHEM505
Practice on basic biochemistry laboratory techniques in topics

concurrent with CHEM505.
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2.1.2) 9837381 (Maeuasujunnig) 4 miqenn
BIOL501 aY2INeEN 3(3-0-6)
Microbiology

Sydsduriou: foeSeusiedn BIOL101 Faiventesdu #ie
BIOL105 ¥43nen 2
AU ugIuTesgadainet wWisuiiisuwadingailonuar ganilon
MITMUNUsBAVFUFIANGT &353987 N3RS aAULR NMSAURLS N1sAuAN ANFUNUS
YDIAUNITEADBINNT i1 fu 9 RRANMNTTU NMTFUIAUIALIARAfE wazniaunIuy
APFEUY
Basic knowledge of microbiology, compare of prokaryote and
eukaryote cell, classification, morphology, physiology, srowth, reproduction, control,
microorganisms relationship to food, industry, water, soil, air, sanitation disease and
resistance, and field study.
BIOL502 U UAN159a8Inen 1(0-2-1)
Microbiology Laboratory
Avnisdurau: FaeiFeuseivn BIOL102 UfiiaTainendasu w3
BIOL106 U§jUAn1533men 2
UFiAnsnsldndesqanssmiifiednuwngaunis wadanisvidasaide
msm?ammmaﬁm%’uLﬁymﬁgéu‘m%é Lwﬂﬁﬂmmam%au?qmé NIINAADINIT AL N3
Fiadeqaunididosiu nsfnwinavosansufiiugdoniaiivlnvesgdunis uaznis
Ansznunmvenilaglfiuadise
Lab practice in microscope to study microorganisms, aseptic
techniques, preparing for microbial culture, purification techniques, biochemical
experiments, preliminary microbiological diagnosis, the effect of antibiotics on
microorganisms growth, and analysis of water quality with bacteria.
2.1.3) \a3ldun3d (nquuazufinnis) 4 migin
CHEM305  afiBuvddiiugiu 3(3-0-6)
Fundamentals of Organic Chemistry
Jwedunew: Faadeusieivn CHEM103 wadivialu 1
naiinleuineeitvia awesleindl sfinvesufAzenadidunid nsiFunde

autAnienin nswseuuasUfisevesansusenaulalasansueu a1susenay walswufn
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wazansUsEneuBuNEITduyilsriduriacing 4 wu olad ueanesed Sises weadled A
law NIAANSTUBNTAN wareunusayily
Hybrid orbital, stereochemistry, types of reactions, nomenclature,
physical properties, preparation and reactions of hydrocarbons, aromatic
compounds and organic compounds that are the functions group of different types
such as halides, alcohol, ethers, aldehydes, ketones, carboxylic acids and amines-
derivatives.
CHEM306  UjvAmaiafisunigiugiu 1(0-2-1)
Fundamentals of Organic Chemistry Laboratory
Fulsunou: HesFeusiedvn CHEM104 UfTRnmsiaTinaly 1
wadiafuguilddmsuuiiRnaaidunisiiedosiunguisg 7
Seuluivy CHEM305
Practice on basic organic chemistry laboratory techniques in topics
concurrent with CHEM305.
2.1.4) Fredd/adAnugu 3 Wihn
BIOL117 GORRREVEY 3(3-0-6)
Biostatistics
adffiugiu sy nsvedeuauNfgi SrwnanIImadey 13
TNUNUNITNABDINNTIING ) milﬁiﬁﬁagaLLasmﬁmﬂizﬁﬁa;ﬂa LLazmﬁLﬂiwﬁsﬁagamﬂ
adfselusunsuneufiumesdnsagy
Basic statistics, probability, hypothesis testing, power of test,
experimental design in biology, collecting data and data manipulation and data

analysis by using statistical software.

2.2) ABUANIZEIYN 32 wienn

2.2.1) IImuINIg 3 wuwnn

BIOL111 FIUUINTT 3(3-0-6)
Evolution

AY1U9AUNDUY: ABISEUSI8AYT BIOL103 F23nen 1

nsgvIuNIsUasuLUaeidalidia nMillavesssuvasosuaslan Nawd

= Y aov a A i PN v v A
LAYINUNITIIRUUINIG ﬂqiLﬂﬂﬁﬂsﬁfﬂﬂﬂﬁaQWQUﬂalﬂmLﬂEJ'JGU@Q ETJLLU‘Uﬂ"Iiﬂ@ILaE]ﬂI@U
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5550778 N15USURILAZITAININISIIN N1SLASLE ST st uesd sl T asuiileeuiann

Trinen amnumanvanensTinnuasnsgausvesdeTin Snsnwiuenaniud
Evolutionary changes in living things; origins origin of the universe and

earth, theories of evolution, species and speciation; types of natural selection,

adaptation and co-evolution; competition mechanism; biodiversity and extinction,

field trips.
2.2.2) NMsFURUTUAZINUGNTIH 4 midefn
BIOL402 WUgAENS 3(3-0-6)

Genetics

deAuniau: fAaalseus1eiYT BIOL105 ¥23nen 2

Usgifvedinniiugaans Mswdagaduaznsaswanduiug n1saneven
WUINTIU MUNHVDLUUALAZUBNVMTENYUDUUUAT A1TWUTNTIN N1TUARIDBNTDITY

6

mMsmuAuMsYiuesiy fafifiaueada amandudildluiusmans nsnanesiug
gavunazlastuloy ugemansitelsunn NugmansUssvns WugIFNIsy waginenis
Au§iviuasTemaitugmans

History of genetics, cell division and gametogenesis, Mendelian and
NonMendeliangenetics, genetic material, gene action, gene regulation, probability in
genetics, genemutation and chromosome aberration, multiple alleles, quantitative
genetics, population genetics, genetic engineering and current topics in genetics.
BIOL403  UjUAnsnugAtans 1(0-2-1)

Genetics Laboratory

dsAunau: Aodiseusiedvy BIOL106 UURN1sTIIINen 2

Wuqmamﬂmmaw% Anuutazdulaznsnageula-anais NsATILH
weslelnl wndlasuniiu Wugeansvosywd fugmansusswng Wugmansideusun

Genetics in Drosophilia melanogaster, probability and chi-square,
karyotype analysis, sex chromatin, human genetics, population genetics, quantitative

genetics.
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2.2.3) N159ATLUUKAZAIURAINKRAENIITIING 4 Wi29nn
BIOL110 aYNTUISY 2(1-3-2)
Taxonomy

AU1UIAUNDY: ABBUITIFAYI BIOL105 IFINgI 2 way

BIOL106 UfjuAn15¥i3nen 2

1%
Aaa o A

AufiuglunssnunUszandaidin ndninasinssuunyssan
UoAnisduundaddiavieivuazdnd nisadrelalalnadadd (Dichotomous key) 2711
Mo luiosuJuRn1suazAAEuIN NSTIVTINLALLAUMIBEN NMIANYINIAEUILY
Basic knowledge in life classification criteria for classification action
by all living things, plants and animals. Dichotomous key creating from samples in
the laboratory and field. Collection and sampling as well as field study are required.
BIOL603 AUNAINIAENINTINNULAZNTOYSTNY 2(2-0-4)
Biological Diversity and Conservation
Fydedunou: fAadisaus1eYn BIOL601 HaAamen
Va8 YeIAiTIn Ammainvatenaugn Iy AalAndauuag
fugnssumNduTudvesdsditindudannden nsldusylovdanmineinssssund uay
Nidyaylng miau%’ﬂﬁw%’wmﬂiﬁﬁmﬁLLasmﬁﬁuﬁmqﬁnﬂ%wm
Principle of diversity and genetic, genetic engineering, impact of
various factors on the environment and Thai wisdom. biological and ecological
restoration.
2.2.4) Tassadnuazntiivasvad 4 vqenin
BIOL108 YNV UYAR 3(3-0-6)
Cell Biology
AUAunau: AaasEus1e3YT BIOL105 §3angn 2
Tassaauazwihiivesoosunuuadlulwadlnsailenuazgaiilen luiana
Meluwad I9ansveaad N1swULYAd lWLUaaTUvaLeas a1snugnssulueadlngas
lanuaviwadyasion Gukarlasiuley N15uAAI0aNTRITU LOURLIULALLIURAYDA Lay
WnsAnwwad

Structure and function of organelle in prokaryote and eukaryote.

Biomolecules, cell cycle, cell division, cell metabolism, genetic material in prokaryote
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and eukaryote. Gene and chromosome, gene expression, antigen and antibody and
cell study methods.
BIOL109  Ufjufin1s¥iinevasiead 1(0-2-1)
Cellular Biology Laboratory
dsAunau: Aodiseusiedvn BIOL106 UURN1sTIINen 2
UAURNSTTINevaead 1aseainavedeasuniuadlugaalnnisloniay
ga13len luananislueas T99nsveueas n15uULYas WUNUaATUveuYad Suuas
Iasluloy wayddmsAnwiwes
Laboratory practices in structure of organelle in prokaryote and
eukaryote, biomolecules, cell cycle, cell division, cell metabolism, gene and
chromosome and cell study methods.
2.2.5) MEANIAKALEITINENVeEETAn 10 wiena
BIOL113  &3sinenaly 3(3-0-6)
General Physiology
w1U9AUADY: ABATEUII8TYN BIOL105 A23ne 2
ArusNug AT TINe19e9AsdiTin nszuaunIeaisinensg 4 9
ddiy 1w el nsduaTeiuas MIvud uasnsddes erwaugavesth indous
ey geslunYeIlY NAlNNTUTEEANUNULAYAUANNITYINNTUYBITEUUAN 9 Y3dn]
Fundamental physiology of the organisms, important physiological
processes such as photosynthesis, respiration, transport, the balance of water,
minerals, and plant hormone, the coordination and control of various systems of
animal physiology.
BIOL114  UjlRn1sa3sinenaly 1(0-2-1)
General Physiology Laboratory
dsAunau: Aoeiseusiedvn BIOL106 UURn1s32Inen 2
UATRNsaTIneily Uitinmsaisinennsmela msduesesiuas s
s ruAunaesh ndeuns sosluuvesiiy uaradsinewesdng
Grneral laboratory practice of physiology of the organism, respiration,

photosynthesis, transport, the balance of water, minerals, plant hormone and animal

physiology.
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BIOL201 nONuAERS 3(2-2-5)
Botany
FUsAunaU: AR9r3aus183vn BIOL105 Y230 2 uaz
BIOL106 UfjiAn13¥23nen 2
Fainevesity wad ee duguinen nmelnavesiivdinen a35inen
TAINg190IN Y TTAININIT N1T9MUNUTELAN AISAUTIVTINAE1INY N15ANY
AAAUIY
Biology of plant, cells, tissues, morphology, anatomy of flowering
plants, physiology, ecology, evolution and classification, Collecting plant samples,
and field study
BIOL301 dn3nen 3(2-2-5)
Zoology
Av1UsAUNaU: A9ISEUSI8YN BIOL105 327en 2 uaz
BIOL106 UUAn15823ne 2
T mesdnd wad (oo nissuunuszian msfinwduduguine,
Ne3nIAmans @35Inegn N13aURLS MsaTyiule duaingivesdnd ITwuInTg N3
FITIUALLNUMBENSERT N1sAnwIN1AEUIL
Biology of animal cells, tissues, classification, morphology, anatomy,
physiology, reproduction, growth and development, ecology, specimen collecting,

and field study.

2.2.6) NMSNINIRINUTZUINNFWTINNURILINADY 4 KUenR
BIOL601 ULIAINYI 3(3-0-6)
Ecology

w1U9AUADY: ABATEUIIBTYN BIOL105 I23ne 2

AudNugumeinaine doainensedudediie ssuuding ndanu
Jadudrin Tndnsvesans Ussang nsusuiuagniInszasvesUssying dandelain
MswAsuLaMuR wazdnaineUszend

Basic knowledge in ecology, autecology, ecosystem, energy, limiting
factor, cycles of the material, population, adaptation and distribution of population,

community, succession and applied ecology.
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BIOL602 UfjuAnsiaAIngn 1(0-3-2)
Ecological laboratory
AdsAunau: Aodiseusiedvn BIOL106 UURN1sTINen 2
nsEnUURN IR udnaIven ssuuiing wawu Jadedndn Usseins
Fipudedldin nmsasuntasunud maneasuierdestuidemluseden uaznsin
NIAEUIY
Laboratory practrice on ecology, ecosystem, energy, limiting factor,
population, community, succession, some experiments related to lecture, and field
study.
2.2.7) duuun 1 wuawia
BIOL901 AUUUMITIINGN 1(0-2-1)
Seminar in Biology
NSANTVINg1INANAULD Tagn1sAuAT YauaraULAzAIININ1
e miselayrmainineweiusgegeilivgng Weulasans Weusieu uae
Uaus
Study on biological interest by research, the works and knowledge of

biology, Biological problems rationally discuss, proposal and report writing and

presentation.
2.2.8) 1A5991U 2 BUL8nA
BIOL902 TASINI5IUNI9TIINGA 2(1-3-2)

Research Project in Biology

ASYINATITENTITINGT AUATT NAGDY TIVTINLATLAUDNAITULASLT U Y
F1UNANTTINE

Biological researching, research, experiments and data collection,

report writing and result presentation.

2.3) A UANIZATULADN Tidenseulddasnin 15 vidaenn
BIOL107 LESUNNWENI9YIING 3(2-2-5)

Improvement in Biological Skills

aaa

NAYENITANTIALAITIUUNFINTIN N19IANINNIINYANERS ﬂﬂiLﬁU

a

AI9E1LATNITINYIANNEILTIN TINwen199aTTnenlewy winnis 3UHUR sl
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\n3esilelureafifinmiediiner madanisiesufiRnsuazanuuasndeniedinim
fnwznsnuRumIaaedssuaznsTsnura Fvensldlusunsuneufinnediile
a%ﬁﬁauﬂama%ﬁwm NNWLNITOTULAZLTIUUNANIVINITNNTIINGT YinEen1TUNAUD
NAIUNI9IVINTG
Survey and identification of organism, scientific drawing, collecting and,
fundamental microbiological skill, principles, using of instruments for biological
laboratory, safety and laboratory management, experimental design and reporting,
computer program for biology, reading and writing academic writing, presentation skill.

BIOL112 Tulaswatianiedainen 3(2-2-5)
Microtechnique in Biology
A 1UsAUNDU: AB9L38USI8791 BIOL201 WanuAEnS waz

BIOL301 dn23nen
nguinSenuftinaieiutuney nmawieusogisiivuazdng ednu
eazduadendesqansie Bnanisuietufivuardnd msfnheennnidede ns
saitladermetaslilasion msdeuditlodorisaudn
Theory and practice of preparing plants and animals for microscopic
examination; general routines of the preparation of tissue such as fixation and
dehydration, sectioning with microtome and staining of sections.

BIOL115 TUsunsuABNNINBSEMIULNTI NN 3(2-2-5)
Computer Programing for Biologist
nsUszgnalilusunsunenfinmesiiietinssideyalunuidsenistinine

AAINg1 ITAIUINIT AMILUAINNAIENTININ ABINYT NITIATITUNTI@TaUNA

mand Wy Wsunsy Wlasvon wnwa Tusunsy PC-ORD Tusunsy R Iusunsulnsou

TUsUNTUNIT
Application of computer software for data analysis in ecology,

evolution, biodiversity, toxicology, bioinformatics research by using Microsoft excel,

PC — ORD, R, Python and C programing.
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BIOL202 #39INYNVDINY 3(2-2-5)

Plant Physiology

AvUsAuneu: Aeadaus1aivn BIOL201 wanwAans

AM5ANBLA 81T ULEAE Vo IN Yuarni T 1945 5T Ne1989v09
wad anuduiusssrinsfietuinisduieninegsme iy nssuiunswaluady
A9 LTU NSEULATIERRES N191ele N1SRTYLARUTALAERAIUINITUOINTY 893 LUUNY
#TIneuasiInesEaulIanave Y

Studies of Plant cells and physiological functions of Plant cells. The
relationship between the plants cell and water. Nutrients, Metabolic processes, such
as metabolism, photosynthesis, respiration. The growth and development of plants,
plant hormones, plant physiology and Plant molecular biology.
BIOL203 AUFIUINY1VDINY 3(2-2-5)

Plant Morphology

AvUsAunau: Aae3aus1e3un BIOL201 WonwAEns

1A9E5719 NF9UA TTung S0t 19T0 WaunNT wazaud Ay

MALATYINIVRNTNGNANN 9 Ineanizivinuunlulssinalng saunsainsie lusleld

<9

| o

wasfigiifiviedides

Structural classification and identification, evolution, ecology, life
cycle development and economic importance of various plants, especially plants
found in Thailand. Including algae, bryophyte and vascular plants.
BIOL204 NBINIAFENSYDINY 3(2-2-5)

Plant Ananomy

AvUsAuneu: Aaesaus1e3un BIOL201 WoneAEns

Tnssadremeluvesiiadiiviedndss Tnednvuwad oo svuuiede
waroTerrvasfiamedueing q lun dnuwagntnd nsdnsesdn nswsyduln s
WasuwUasuasdTaunnng wiuiiniaen

Anatomy of vascular plants, cell, tissue, tissue system and the organ
of plants such as function, arrangement, growth, differentiation and evolution specific

of angiosperm.
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BIOL205 BUNINITUNY 3(2-2-5)

Plant Taxonomy

AvUsAunen: A9esaus1e3vn BIOL201 wanwAdns

VANBUNTUITIUNY NIFINTMUNNY baANUAUTUEITITAUINTT Uiy
finon InuAnudnuyaedugIUINeIvas sy 19A

Principle of plant taxonomy, Classification plants and Phylogenetic
relationships and focused on the flowering plants by morphological characteristics of
each plant family.
BIOL206 nMsiwsiasioiboiy 3(2-2-5)

Plant Tissue Culture

A UsAUnaU: AB9L3aUs18791 BIOL201 wanuAans

FEnsuazmedansinsdsaidedefianlngldaiusis q wagnistasgdu
dugeu Hadesneg ffnasonsimzidsniodefvlunasannans nsverewusuaznis
Usuugsiusimasugiauarlinenliusedu madansmnzidsadodefivuararsnens
nane wadansatnuasmsidesinsTymanas

Methods and techniques in plant cell and tissue culture using apices,
Seedling development and growth, factors affecting plant tissue culture in test tubes,
vegetative propagation and strain improvement of economic and ornamental plants
by plant tissue culture techniques and mutagens, extraction and culture of plant
protoplasts and development of seedlings.
BIOL302 ngnInen 3(2-2-5)

Entomology

FyrUsAunaU: ABAsEUTIEIY BIOL105 F23nen 2

BIOL106 UfUAn13¥23nen 2
FIINYIVIUAT NI UFUFIWINGY 35T N159LUNUTEAN N3
N33 ANUFIAYNIULATUFAD mﬂ%m%aamugmLLazmsﬁﬁmeum N193IUTIULAENT
LﬁUf;]J'JE]EJI'NLLiJﬁQ AAEUN
Biology of insect morphology physiology classification insect

distribution, economic, instrument and control, collecting and preserve insect and

field study.
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BIOL303  #nilifinszandumnas 3(2-2-5)
Invertebrate Zoology
AvUsAunaY: AB93aus18391 BIOL301 dnainen
arudiugudeatudndlifnseandunds mssuunussindaudlnglnd:
quislnslnAesinn MeaudugIuiInel @353 szuulineingl n155UsULazAY
198 19N AU
Basic knowledge about invertebrates, classification from protozoa to
the protochordate; of the morphology, physiology, ecology. Sample collection, and
field study.
BIOL304  dndfinszansumas 3(2-2-5)
Vertebrate Zoology
FvUsAunaU: A993aus18391 BIOL301 dn23nen
ANBUENINFUTIVIVET NMEINIAMERT @55IMEN 29950 ANUEUTUSHD
dannden matsnivlavesiseularMsusnayuesdnifinsgnaunds
Morphology, anatomy, physiology, life cycle, environment interaction,
growth and development of embryo and classification of vertebrate.
BIOL305  &33iManvasdnd 3(2-2-5)
Animal Physiology
FtsAunaU: Ad3gus183v BIOL301 dn23nen
Anudiiugruneaisingwesdnd meimamaniiosiu dusznauves
wad feide warszuuouas N5YUILANTNINES SINefiddyvesdns nasmela n1s
a8 NM137UEe F05lUU SEUUUIEEM wagan1IE51599a
Fundamental of animal physiology, cell, tissue, organ system,
respiratory, circulatory, digestive tract, excretion, hormone, nervous system,
reproductive system and homeostasis.
BIOL404  wWugeansluana 3(2-2-5)
Molecular Biology
A1UeAUNoU: AR9SEUSI87YN BIOL108 IInervaaigaa
lssasnewesansiugnssy Awwenaslaslulaunszuiunisduaszifidule

LAZEI3IOWe NTEUIUNTUUATIE N1SUaRI0NYBITU N1sNateiug LuAniAou ity
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fugmansvenuafise adeniseniugmand 1n3emmefiduonaznisssyndly
ydnnnsitugimnssudesiu srudeyameiugnssuuasiiasaume

DNA and chromosomes structure, DNA and RNA synthesis, Translation,
Gene Expression, Mutation, Genetic Recombination, Bacterial Genetics, Biomolecules
Techniques, DNA markers and applications, Basic Genetic Engineering and
Bioinformation.
BIOL405  walladTammibosdy 3(2-2-5)

Introduction to Biotechnology

AU LA AUFIAYTNALULABTININ nannITIamAlulagTInImn
wadlefiugrumaiugimnssa msuszgndmanaluladdrinndudng q dnsinsuay
nranemamealulagdinm wazsnelulagiinmiveuiae

Definition and importance of biotechnology, the principle of
biotechnology, basic techniques in genetic engineering, applied Biotechnology in any
field, patent and law in biotechnology, and biotechnology and the future.
BIOL406 Wugenansadidadu 3(2-2-5)

Introduction to Cytogenetics

MIutagaduarngAnssuvedlaslule Tassadrsvedlaslulealudddio
Fugdlaslulendl Hdnvasfiay nsimuamasaslaslulenme madounasuaunas
sUTvedlasiuley waidanisdnwilaslulediaznisdeaunaudlasiuleu laslulauuay
AUENITUSINETINUINTG NIsANwIwadTugmansuoIiY d0d Lasuysd

Cell division and behavior of chromosome, chromosome structure in
higher organisms, giant and lampbrush chromosome, sex-determination and sex
chromosome, chromosome aberration, chromosome techniques and chromosome
banding, chromosome and evolution, cytogenetics of plants, animals and human.
BIOL407 Yaasauma 3(2-2-5)

Bioinformatics

uteyalaseainaveddusiu n1snsgimdulagldlusunsuvana
wazaan NS UBUAIAULUANEUNAIBLEUNTDUAU N1TAIANUILAILIAUSEU N3
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Navigating internet for genomic sequences, genes and proteins. The

genBank sequence database information retrieval from biological databases. The

NCBI data definition similarity searching and sequence alignment with BLAST and

FASTA programs, multiple sequence alignment and predictive methods for gene

identification of promoters/regulatory elements and motifs, protein databases

predictive methods using protein sequences, motifs, and domains. Multiple protein
sequence alignment.

BIOL408  fiA¥3nen 3(2-2-5)
Forensic Biology
nsdmann1sneTaIneuUsegndldui oliiAn Uszlevdniedd

Inermans Jasznaudendnnig n1s Wasuulas wagn1sdeNanINYeITN1ENEINIS
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The application of the science of biology in legal investigations; criteria
of death, changes after death, the stages of decomposition and skeletonization;
human fluids and tissues, wounds, roles of microorganisms, protists, plants, and
animals in forensic investigations.

BIOL409 Frneygusshviuaslfnng 3(2-2-5)
Artificial intelligence in Biology and Coding
AnuneveIlynIUsehvg miﬁauiéuam%ﬁa N5 sulUIunsy
AaNMesLd0d U nMsulantwdienenfiames n1sUseynalddygyrusevgiunig
PINEN
Description of artificial intelligence machine learning, introduction of

computer programmimg, computer translation and application of artificial intelligence

of biology.
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BIOL503 #19%918M8 3(2-2-5)
Phycology
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Structure, physiology, life cycle, taxonomy, culturing and preservation,

ecology, evolution, algae are important economically, pure strain. Field trip required.
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BIOL504 neiauny 3(2-2-5)
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Immunology

[ a v [

AU N UFIUYeINe1lduiY gildudulagniida n1sneUaANDINIa

a v 3

piiaufulaensasueufuefuarlngodulad lwaaiingitosiussuy

FENINUBUAIULATLBUALDA N1IERAUNAVRITEUUYIANAU N19LAAY
fonshnite

Basic principles of immunology, innate immunity, antibody mediated
and cell-mediated immune responses, cells involved in immune system, antigen-
antibody interaction, immunological disorders, hypersensitivity and immunity to

infections.

a

BIOL505 AVIINYINIGDINS 3(2-2-5)
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Food Microbiology
Fyrdedunon: Aodsaus1eIY BIOL501 a9 Men waz

BIOL502 UfjUAn159ada3nen
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Microbial food, Microorganisms cause spoilage, Pathogens and toxins
from microorganisms in food, composition of foods that affect microbial growth and
spoilage characteristics, Spoilage of various food samples, how to detect

microorganisms in food, milk products, milk, food standards in microbiology, how
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to prevent and eliminate microorganisms in food Microbiological preservation, how

to prevent and eliminate microorganisms in food preservation, and field study.

BIOL506 aYIINYIQAFMNTTY 3(2-2-5)
Industrial Microbiology
y1dsAuniau: faalseusIeiYT BIOL501 389 anen waz

BIOL502 UfjURn133a33amen

QdunIdfdanudAgnisgaavnssy wdnmsdadenuazninfiuinm

d18Wug nIzUIUNIIMIiN(fermentation processes) NTEUIUNITHANA UI QAAMNTTY

Usgnneing o Aldaaund msAnwiuenanuil Wenvalssugaavnssy
Important microorganisms in industry, principles of selection and

preservation strains in fermentation processes, industrial processes that use different

microorganisms, and field trip visit the industry.

BIOL507 Frmeuazmaluladvasausigvunaian 3(2-2-5)
Biology and Technology of Microalgae
duguINeVeIENIIBIUIALEN mMsdasuunemeianuiuuazimaie

ylanana duendy tadeiiinasdensiaiauesamine mamsdssamireludmndss

ns@nwIenanLi

Morphology of microalgae, classification and identification of
microalgae by conventional and molecular techniques, habitat, factors influencing
growth and nutrition of microalgae, commercial cultivation of microalgae. Field trip
required.

BIOL508 513981 3(2-2-5)
Mycology
UAunaL: ARAsEUI1e3YT BIOL501 38¥93nen uaz

BIOL502 UfjuAn159atainen
5U319 @357M81 N151938Y 1933830 NsTavaavy Auduiusvessiu

AafiTAnduITmuanis ANNEAYNIATYgRakar M TUTEENALY

Morphology, physiology, growth, life cycle, classification of fungi,

relationships with other organisms, evolution, economic significance and

application.



~ 93 ~

518391 dwsusnunivdu Alildanunivdaive (m.u.dinen)
BIOL101 Faavendedu 3(3-0-6)
Introduction to Biology
asUsgnoumaailudedidin waduasidee nsfuiuguaznns
WSAule sugeans ndsnuuaznszuIunsifetes AdiTinfuanniziindon
Chemical components in living organisms, cell and tissue,
reproduction and growth, energy and genetic process involved, life and
environment.
BIOL102  UfjtRnstainendasdu 1(0-2-1)
Introduction to Biology Laboratory
NITVAABIFAN mq%ﬁwmtﬁaLa%mﬂizﬂaummi“lu‘im%ﬁwmLﬁadé}’u
The experimentation in Introduction to Biology.
BIOL116 Famendrunsunisunnduaulng 2(2-0-4)
Biology for Thai Traditional Medicine
Frinevesdsdidin uunAemaifauinisiuagoynsaisiu maaadule
finevausssiodndon Taseadne ssdusznavuavniniivensad msdaszdoudede
LazadeIz NAlNAIUANNITINUYDIT NNBNYEY FUAERSLAaTNIaEVonaNYMZLaY
lsAmeiugnssy
Biologyof life, concept of evolution and phylogeny, growth
corresponding to environment, structure, composition and function of cells, tissue
and organ organization; mechanisms to control the function in human body, genetic
and inheritance of genetic diseases.
BIOL401  wWugAandiloedu 3(2-2-5)
Introduction to Genetics
Syrdedunow: Feadeusiedyn BIOL101 Fainendodu uaz
BIOL102 UfjiAn1sdaineniasdu
Useifvesiywugaans nsuvawaduaznisaiiugaddunug n1s
018Y9ANUTNTTUANUNVDAUUAALATUBNVTBNVDIUUAG ATHUTNTTU NITHANIDEN
943U MImuANNITYNUYesiu s duildluiugmand nsnanesiugseiuiu
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History of genetics, cell division and gametogenesis, Mendelian and
non-Mendelian genetics, genetic material, gene action, gene regulation, probability
in genetics, gene mutation and chromosome aberration, multiple alleles,
cytoplasmic inheritance and maternal effect, quantitative inheritance, sex
determination and sex-linked gene inheritance, elementary genetic engineering,
current topics in genetics and laboratory of genetics.
BIOL509 8TIINUEMTUANNTTUANENS 3(3-0-6)
Microbiology for Home Economics
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Basic knowledge of microbiology, microorganism in foods and
factors affecting the growth of microorganisms, microbial control, food spoilage,
foods preservation by thermal processing, freezing, drying, radiation, food additive
and fermentation, pathogens and toxic from microorganisms in foods and sanitation.
BIOL510 UURAN5YaTINedmSUANNITUAERS 1(0-2-1)
Microbiology for Home Economics Laboratory
qﬂﬂiaiﬁugmmﬂ’«ga%ﬁwm nsteund emsiapae wadanisuenide
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P9IRADUAUYTS UL

Basic microbiology equipment, staining, microbial culture,
techniques for separating pure cultures, microbial count in foods, detection of mold
and yeast in food. Effect of thermal processing, osmotic pressure and chemical

agents on microbial growth. Drying, fermentation to produce ethanol, swab

technique.
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2.4)  Uszaunisalnaauny 7 wdaena
BIOL801 nsmseNEnUszaUN TN TINY 2NN 1(0-2-1)
Preparation for work experience in Biology
ANINTZUIUNITAMTIUAIUNTOUNDUNITRNUTEAUNITAIBITNNA U
1IN
Study the process of the preparation for work experience in Biology.
BIOL802 nMsHNUIZAUNI T BTN INEN 6(560)
Work Experiences in Biology
SolidndnelafnsnSeufnuazilnussaunisa3vdwlasnia 560
#lus luaodszneunsiiduvesensurdemhenuvesigiuenzauiiolilasunug
wazUsrauNIadluIv NN IAIUTIINGT
Provide students with prepare training and practical experience not
less than 560 hours in the establishment of a private or goverment involving

chemistry to get appropriate knowledge and experience in biology.

BIOL803  n1swizeuannadnen 1(0-2-1)
Pre — Coopreative Education
nsufiRnswssuAunseunausanUuinuluanulsenaunisiagly

ﬁaﬂﬁm’mi Femdnmsuuadaisatuaniafine nssuIunistuneuveEniafnw
sufoudetsduiA vatuaniafnu msﬂ’wmmms:u,azﬁﬂwsﬁugﬂmmﬁﬂmwﬁsJu
aanunglunisalinsu nisaeudunival UATNAINKALNITIRDNANIUUTENBUNTT NABAIU
andnuauzdy 9 Asududmiunisludfofauluaniuusznounts maaduaainueuay
2385550l INRNIZ ANV mmiﬁmﬁummgma’ma 1RSPIUANNURRATY LAy
917370 uNIluEnIUUTENBUNS NMSITIUIIBNUNIIVINITUALNNTUNEUBNAIU
Preparation for professional practice in an organization or a workplace
emphasizing knowledge about the concept, process and steps, and relevant rules
and regulations of cooperative education; Development of basic knowledge and skills
about job application letter writing techniques, job interview, personality
development, workplace selection, and other qualifications needed for working;
Promotion of professional skills and ethics in a specific area, knowledge about
international standard of security and professional health care in a workplace,

academic report writing and presentation skills.
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BIOL804  awfafn®n 6(560)
Coopreative Education
wnAnwidedlUujiRnuddvinsnielvdndunatadowdunidnau
SZQJIJ’JF‘WTJ U @01UUITENBUNIT ASU 1 ﬂ?ﬂﬂ?iﬁﬂiﬂ?@?ﬂﬁﬁ?“ﬂ’ﬁ‘mﬂo’WI‘UW Lﬁ@Lﬁgﬁ]?}JUﬂ'ﬁ
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Ainwn uazwiinauiimuaunsUfiReuluaniuussneuns uazUseifiuaIngeswinns

Students are required to perform fulltime academic and professional
practice just as an employee at an organization or a workplace, decided by the
certain program, for one semester. After finishing their working practice, they are to
submit the academic report of their working and do presentation to the teachers in
the program for evaluation. The evaluation is done by the cooperative advisers and

the supervisor in the workplace and is also based on the academic report.



