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3. HANgATUAZE1ANTEL oY

3.1 viangas
3.1.1 PUIUNNYANTINARDANANERNT laitipanin 136 wiiein

3.1.2 Iaseaiavangns

AVe Rl
(1) vaeAmAnwialy 30
LRIV 24
- nguirunsiauineensdudiseus 15
- nguivunsiauineensdugsadeassAuinnssy
- nepAvFumsiausinsznndunailleaituuds
Jyuden lagidonain 3 nauin
(2) MY AN Laidoand 100
- ANy 29
- A UANIZEIV) Livfosndn 56
IPUAUFIU 15
I namzauUeAy 31
W NANIEATULEDN Livosndn 10
- Jn (913) Livosndn 15

(3) MMV WABNLES laltlpenin 6
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3.1.3 NSTUIUIVN

(1) nuedIvAnealy 30 wuefn
General Education 30 credits
1.1 A¥1UsAU (Required Courses) 24 BUwAN
111 nguivdhumswaunineenslugiseus (Learner Person) 15 vagfin
001101 w.a. 101 AMBINGUNUFIY 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 u@. 102  ,wIBInguiugIu 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 w®. 201 NT9IUTIATIZRLETN ST URENTIUTE AV SNG 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 we. 225  awsanguluviuvineeansiazimalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
204100  2.AW. 100 wialulagasaunelazinaiielml 3(3-0-6)

CS 100 Information Technology and Modern Life

1.1.2  ngudwdmunswavineznisiudsiuadeassauinnssy 3 wilenn
(Innovative Co-creator)
201190  .an. 190 nsAneg1eliiansaI nMswAdani wavnsdealsniy 3(3-0-6)
WeAEns
SC 190 Critical Thinking, Problem Solving and Science

Communication

1.1.3  aguivdumswaunineznsilunadissfidiuuds (Active Citizen) 6 winein

140104 s%. 104  nssduwaiias 3(3-0-6)
PG 104 Citizenship
201111 2an. 111 lanudainerdans 3(3-0-6)

SC 111 The World of Science
1.2 ¥ @9n (GE Electives) 6 NUINK

Tinfnwlaenisounssuindvnanie 3 nguiiaiudn 6 nuiein nnszuinivselul

A student also chooses at least 6 credits from these 3 groups of GE courses.

1.2.1  ngudmdmumsnauniinesnisiugiSeus (Learner Person)

011269 s 269 USveynesugianaiiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy

702101 us.na. 101 nmMsRuluiinUszdniu 3(3-0-6)
FINA 101 Finance for Daily Life

122 ngudwdunsiavineenisiugsiuadieassauinnssy
(Innovative Co-creator)
201114 2an. 114 Inenmansasndeslulantiagiu 3(3-0-6)
SC 114 Environmental Science in Today’s World



602100

703103

751100

nslguselerimalulad¥inwlssiu
Introduction to Application of Biotechnology
maduguszneunsuargsnalesiu

Introduction to Entrepreneurship and Business
LATYEANERS LUTINU T8I T

Economics for Everyday Life

1.23  ngudmdumsnauniineznisilunadissfiviunds (Active Citizen)

057132

159151

201192

(2) KUINAVUANL

a.n%y. 100
BIOT 100
Ug.na. 103
MGMT 103
GIGH 100
ECON 100
8. 132
EDPE 132
ddu. 151
SA 151
1. 192
SC 192

Field of Specialization

2.1 ¥nU

Core Courses

202101

202102

202103

202104

203111

203113

203115

203117

204102

9.99.
BIOL
9.99.
BIOL
9.U9.
BIOL
9.U9.
BIOL
9.0,
CHEM
9.0,
CHEM
7.0,
CHEM
7.0,
CHEM
1.AN.

cS

101
101
102
102
103
103
104
104
111
111
113
113
115
115
117
117
102

102

Findlguluaeinusy
Happy Life in Camping
FIANLAZ INUTTINAUUN
Lanna Society and Culture
AOYAMNNANY

Doi Suthep Study

13

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-0)

laidaendn 100 vidlenn

a minimum of 100 credits

29 wuenn

29 credits
FAnefiug 1 3(3-0-6)
Basic Biology 1
FAnefiugu 2 3(3-0-6)
Basic Biology 2
URURN5TIINeN 1 1(0-3-0)
Biology Laboratory 1
URURNSTIINeN 2 1(0-3-0)
Biology Laboratory 2
LAl 1 3(3-0-6)
Chemistry 1
\Adl 2 3(3-0-6)
Chemistry 2
Ufumnisied 1 1(0-3-0)
Chemistry Laboratory 1
Ufumnisiad 2 1(0-3-0)

Chemistry Laboratory 2

N15ATIENYaYadansey: N5AITIUATALAE  3(2-2-5)

nsUsEend

Intelligent Data Analysis: Survey of Techniques

and Applications



v o
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206115  2.Am. 115 LAaRdEA M UIMENMANTEITUNIR 1 3(2-2-5)
MATH 115 Calculus for Natural Sciences 1
206116 1. 116 LARASHAMTUIMEFNEANTEITUYIR 2 3(2-2-5)
MATH 116 Calculus for Natural Sciences 2
207117 Ava. 117 UfuRnnswand 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
207187  2vla. 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1
2.2 AUANIZEIU Tiitfeandn 56 wiaehn
Major Courses a minimum of 56 credits

Tudunuilegetes 36 MR AARATUNTZUIITLHU 300-400 LAZDE1ILOE 18 U8R

zdaaudunszuIvITLAU 400

Among the credits earned from the major course taken, a minimum of 36 credits must be

from the advanced level courses 300-400, of which at least 18 credits must be from the 400 level

courses.
2.2.1 AWIHNUEIUI 15 wdagin
Core Course for Major 15 credits
202305 3.9 305 YIan 3(2-3-4)
BIOL 305 Biometry
203206  2.A4. 206 wnildunsddmsutinAnwiuenaivii vl 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students
203209 .MU, 209 UfuRnsieddunsdgdmsutdnfnwuenaadvied  1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students
211315 249, 315 Faaiidediy 3(3-0-6)
BCT 315 Introductory Biochemistry
211319 2am. 319 UftRnstuaiidesiu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory
215205  2.3%. 205 aYIMEN 3(3-0-6)
MICB 205 Microbiology
215206  2.3%. 206 UHURN159aT7Inen 1(0-3-0)
MICB 206 Microbiology Laboratory
2.2.2 W WRNWIZEAIVIUIAY 31 N
Major Requirements 31 credits
202231 240, 231 Wugeans 1 4(3-3-6)
BIOL 231 Genetics 1
202260 .. 260 NIIATTUULAZANNAINWAIINITININ 4(3-3-6)

BIOL 260 Systematics and Biodiversity
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202311 % 311 FImensERugaaLazliang 4(3-3-6)
BIOL 311 Cell and Molecular Biology

202342 2. 342 wanuasTINe1valy 4(3-3-6)
BIOL 342 General Plant Physiology

202371 0. 371 UFnen 4(3-3-6)
BIOL 371 Ecology

202405 .43, 405 FIwuns 3(3-0-6)
BIOL 405 Evolution

202491 .97, 491 FunuINen 1(1-0-2)
BIOL 491 Biology Seminar

202493 240, 493 Ugymdiawn19aaine 3(0-9-0)
BIOL 493 Special Project in Biology

214341 @l 341 Fassine iy 4(3-3-6)
Z0O0L 341 General Animal Physiology

2.2.3  Apawizatu@en Tidaendn 10 wuoefn

Major Electives a minimum of 10 credits

Tnaidenannnszundnseluil

Choose any courses from the following list

202301 223, 301 wmeafiansldiedeaiionsdiiven 3(2-3-4)
BIOL 301 Instrumental Techniques in Biology

202302 2.4, 302 lulasmadia 3(1-6-2)
BIOL 302 Microtechnique

202303  2.%7. 303 Uz IRT1INeN 3(3-0-6)
BIOL 303 History of Biology

202304 2. 304 doatvassddmsudeyamadyine 2(1-2-4)
BIOL 304 Creative Media for Biology Information

202310 223, 310 Frineveldna 3(2-3-4)
BIOL 310 Biology of Fruit Plants

202331 240, 331 nsUFuU TS 3(2-3-4)
BIOL 331 Plant Breeding

202332 4. 332 wugmans 2 3(3-0-6
BIOL 332 Genetics 2

202333 293, 333 Lwﬂﬁﬂﬁugmmﬂﬁuqmﬁm% 1(0-3-0)
BIOL 333 Fundamental Techniques in Genetics

202334 4. 334 ftugranslanaidoadu 3(3-0-6)
BIOL 334 Fundamental Molecular Genetics

202353 .40, 353 HugIUIMEIV0IINY 3(2-3-4)



202356

202361

202362

202410

202421

202432

202433

202434

202435

202436

202438

202442

202443

202446

202461

202463

202470

202471

BIOL
.97,
BIOL
.97,
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
9.99.
BIOL
9.U9.
BIOL
.U9.
BIOL
.U9.
BIOL
.U9.
BIOL
2.U9.
BIOL
2.U9.
BIOL
2.U7.
BIOL
2.U7.
BIOL
2.U9.
BIOL

353
356
356
361
361
362
362
410
410
421
421
432
432
433
433
434
434
435
435
436
436
438
438
442
442
443
443
446
446
461
461
463
463
470
470
471
471

Plant Morphology
NBINIAVDINY

Plant Anatomy
wenwounsasly

General Plant Taxonomy
NONWYAERSLATYFND

Economic Botany
NONWANANTENAINNTTY
Industrial Botany
mMsfedyanamonyad

Cell Signaling

weluladfdule

DNA Technology
AduousldnmauaznsUszgnd
DNA Barcoding and Applications
PransaumAmans
Bioinformatics

nsuwUaiugie

Plant Transformation
winnssumalulagyinin
Innovation in Biotechnology
FIUIN5VRIUYE

Human Evolution

ngnuaiTIng iugs

Advanced Plant Physiology
nMsziasuTad Weidouazetuziiy
Plant Cell, Tissue and Organ Culture
nsLRSLAUle U

Plant Growth and Development
@Hﬂﬁmaﬁ’]u%qu@ﬂﬁ%ﬂaﬂ
Advanced Taxonomy of Flowering Plants
luslelad

Bryology

Figimans

Biogeography

dntimIned

Animal Ecology

16

3(2-3-4)

4(3-3-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(2-0-4)

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)

2(2-0-4)

3(2-3-4)



202472

202473

202474

202475

202476

202477

202481

202484

202490

202494

202495

202496

214312

214340

214381

214411

214412

214422

214430

2.7
BIOL
297
BIOL
2.
BIOL
2L
BIOL
2.
BIOL
2.
BIOL
2.
BIOL
2.
BIOL
2.
BIOL
1.
BIOL
1.
BIOL
1.
BIOL
2.8,
ZO0L
2.8,
ZO0L
2.8,
ZO0L
2.8,
Z00L
2.8,
Z00L
2.8,
Z00L
2.8,

472
472
473
473
474
474
475
475
476
476
477
477
481
481
484
484
490
490
494
494
495
495
496
496
312
312
340
340
381
381
411
411
412
412
422
422
430

UAINYININLLD

Marine Ecology

Finetde

Water Pollution Biology

e NWLIAINGT

Plant Ecology
finendsindon
Environmental Toxicology
FInenseuing
Conservation Biology
g wnsou

Tropical Ecology
UnAIngngAnssy

Behavioral Ecology
ﬁnﬂ%mswnwaﬁuﬁ

Restoration Ecology

YPINYIN AU

Field Biology
WteTidenassniadineg
Selected Topics in Biology
ANSRUNHYLNTIIUITENTIING
Publishing Biological Research
NSENUTIINGT

Job Training in Biology
Agfnenmly

General Entomology

AR INARABINITIINEN
Laboratory Animals in Biology
wAnssingwily

General Ethology

UsdnInen

Parasitology

davinen

Malacology
sz s uTaddn

Animal Cell Culture
TugrmanivesdniuarnsUssend

17

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(2-3-4)

3(2-3-4)

2(0-12-0)

2(2-0-4)

1(1-0-2)

1(0-3-0)

4(3-3-6)

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)



Z00L
214462 187
Z00L
215312 1.99%.
MICB
215313 1.99%.
MICB
215314 1.99%.
MICB
215411 1.99%.
MICB
215412 1.9%.
MICB
215431 1.9%.
MICB
215481 1.9%.
MICB
215482 1.9%.
MICB

2.3 Ay1ln (d1%)

Minor Courses (if any)

430
462
462
312
312
313
313
314
314
411
411
412
412
431
431
481
481
482
482

Animal Genetics and Application
AUNTNITIVBIUNAITUALTE
Taxonomy of Mature Insects
amseineuarinsindiine ey
Introductory Phycology and Protozoology
Wins1Inen

Mycology

h¥ainen

Virology

FInevoaLiin

Biology of Mushrooms

PN VOB

Biology of Yeasts
TUAENIUDIAUNTE

Microbial Genetics
RYIINYYAAMNTTH

Industrial Microbiology
ﬁ;a%’ﬁwmméaﬂﬁﬂmﬁ

Cosmetic Microbiology

18

3(2-3-4)

3(2-3-4)

4(3-3-6)

4(3-3-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

1(1-0-2)

ladasndn 15 widaena

a minimum of 15 credits

231 tUnAnwNuszasdazineln anadeniseudvinluaivnladlaniulseniauniinende

a 1 ‘ﬂl a t:ll a o g v = a o a 1 1Y 1 1 a
el Seininiilnasudmsutindnw uninenaudesin lddeanin 15 wiein

1PEANUIUURUVDI1ANSENUT N

Student who wishes to have minor may take courses corresponding to any minor

listed in Chiang Mai University announcement about minors being offered for CMU

students for at least 15 credits with approval of an academic advisor.

232 dnfnwnlivszasaiiienln desniSeunssuiivnssau 300 Yulufissylude 2.2.3 loy

3 cal = 1Y ! 1 a
ALY UTD9811387IUS N Taitpendn 15 nieia

Student who does not wish to have minor may choose 300 level or higher course as

mentioned in 2.2.3 for at least 15 credits with approval of an academic advisor.

(3) KUINABADNLES

Free electives

litleendn 6 wdlena

a minimum of 6 credits

WUIBLE ANAUNYUDUAVIHANTLUIUIV
- 3
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1.
2.
1)

2)
3)

LAY 3 AT LERSEY Y LAYAAIYY/ENUTIY Ainsyuadviudadia
W@ 3 favine Suunldd
L@YHILIN (MAN388) LEAIDY SEAUVBINTEUINI
“100-200” uandie  nszunAnssduiiugu
“300-400” WAAADe  NITUILIITEAUGS
BYIINas (Manau) wanadla manavaluanvin
@Yiaving (anuie) uansds eunsulumaiavyvasauin

3.1.4 LAALHNUNISANEN

Ny

FUUN 1 AANTSANEN 1

SREIY
001101

140104

202101

202103

203111

203115

206115

=y

19

IBIY IGTInT:)

1o, 101 ;wsanguiugiu 1 3(3-0-6)

ENGL 101  Fundamental English 1

sv. 104 nsunaies 3(3-0-6)

PG 104 Citizenship

193 101 F7Ineugu 1 3(3-0-6)

BIOL 101  Basic Biology 1

9. 103 UHURNSTInen 1 1(0-3-0)

BIOL 103  Biology Laboratory 1

2.0, 111wl 1 3(3-0-6)

CHEM 111  Chemistry 1

A3, 115 UfuRnswed 1 1(0-3-0)

CHEM 115  Chemistry Laboratory 1

1A 115 upapdadnsuIne1manssINTIf 1 3(2-2-5)

MATH 115  Calculus for Natural Sciences 1

FUUN 1 AANTSANEIN 2

U GRLE
001102

202102

202104

203113

203117

204100

AUIUNUBNATIY
I8V “UENA
u.8. 102 AWISINQUNUFIU 2 3(3-0-6)

ENGL 102  Fundamental English 2

113 102 FVINeIWugIu 2 3(3-0-6)

BIOL 102  Basic Biology 2

. 104 UFURNSITInen 2 1(0-3-0)

BIOL 104  Biology Laboratory 2

2.0, 113 @l 2 3(3-0-6)

CHEM 113 Chemistry 2

wpu 117 YidEnsed 2 1(0-3-0)

CHEM 117  Chemistry Laboratory 2

2.A0. 100 welulagasaumadasdinasielnl 3(3-0-6)



207117

207187

CS

294
PHYS
294
PHYS

100
117
117
187
187

FUUN 2 A1ANISANEN 1

SREIY
001201

201111

202231

202260

203206

203209

¥
v A

4.9,
ENGL
1IN,
SC
1.97.
BIOL
1.97.
BIOL
3.0,
CHEM
.04,
CHEM

201
201
111
111
231
231
260
260
206
206
209
209

FUUN 2 N1ANISANET 2

SREIY
001225

206116

211315

211319

215205

215206

i.9.
ENGL
3.AE.
MATH
9.UN.
BCT
9.UN.
BCT
2.9%.
MICB
2.9%.
MICB

225
225
116
116
315
315
319
319
205
205
206
206

Information Technology and Modern Life
UfumRnsand 1

Physics Laboratory 1

Wand 1

Physics 1

IIUIUNUINATI

Fodn
NMIOULTTAATITALATNSL T URE 19U TEAVEHE
Critical Reading and Effective Writing
TanurINeeans

The World of Science

Wugenans 1

Genetics 1
N159ATTUULAZAUNAINRANYNITININ
Systematics and Biodiversity

B us g msunAnwuenaluiv LAl

Organic Chemistry for Non-Chemistry Students
UfuRnseidunsddmsutinfnwiuenaiviviedl
Organic Chemistry Laboratory for Non-Chemistry Students
TUIUNULANTIY

FoA
Medinguluusuvinemansiazialulad
English in Science and Technology Context
WARASAAMTUINANARSEITUYIR 2
Calculus for Natural Sciences 2

Fanili oo

Introductory Biochemistry
UFTRnsTuaiidosu

Introductory Biochemistry Laboratory
aYIMEN

Microbiology

UHURN159aT3INen

Microbiology Laboratory
FdnwThluden

General Education Electives

20

1(0-3-0)

3(3-0-6)

18

“u2enn
3(3-0-6)

3(3-0-6)

4(3-3-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

18

“ienn
3(3-0-6)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1 (0-3-0)



A
v

SHEIY
201190

202342

202371

204102

=y

1IN,

SC

1.97.
BIOL
1.97.
BIOL
AN,

&)

FUUN 3 AANTSANEN 1

190

190

342
342
371
371
102

102

FUUN 3 AAnNTSANEN 2

SREIY
202305

202311

202405

214341

1.
BIOL
2.
BIOL
2.
BIOL
2.8,
Z00L

305
305
311
311
405
405
341
341

AV NABNLES
Free Electives
AUIUNRUIBNATIY

Fodn

MsAnegiinTaIn MIuidamuasnsieansna
WIEnS

Critical Thinking, Problem Solving and Science
Communication

nonwaiTInewily

General Plant Physiology

UFnen

Ecology

NFATIEeyadanser: MIdisamumaile
waznsUseens

Intelligent Data Analysis: Survey of Techniques
and Applications

AFUANIZAUEDNUTOIYIIN

Major Electives or Minor

dnwiirluden

General Education Electives
IIUUNUINATI

2

a

9731

Frana

Biometry

YN sEAUadkarliana
Cell and Molecular Biology
FIWUINT

Evolution

dmassineily

General Animal Physiology
AP URNEANULEDNNIDIYIIN
Major Electives or Minor
A NADNES

Free Electives
AMUIUUWANTIY

21

20

“Ku2enn
3(3-0-6)

4(3-3-6)

4(3-3-6)

3(2-2-5)

20

“ienn
3(2-3-4)

4(3-3-6)

3(3-0-6)

4(3-3-6)

20
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FUUN 4 AANSANEN 1

WAV Fodw wiawnn
FRNIZAURONUTIVIIN 13
Major Electives or Minor
FIUIUNUWANTIN 13
U7 4 anannsEnendl 2
WAV Fodwn wiawnn
202491 2.9 491  FUNWITFIINEN 1 (1-0-2)
BIOL 491  Biology Seminar
202493 17, 493 Ugiilawnawainen 3(0-9-0)
BIOL 493  Special Project in Biology
AUANIZAULEDNUTDIU N 6

Major Electives or Minor
AUIUNRUBNATIY 10

3.1.5 AasugdnuaznszuIv (seylilunianuan)

3.2 ¥ AUNLAZAMIAIYEI91915Y

o/ o/

3.2.1 91913890 5URRYaUNANgGAT / 219158UsEIMANgAS / 919158UsEN

o a

M1919AIAR1NTINTURNYOU-019158U52AMANEAT Laza113dusedn

nMszaudau/aua FIUIUNAIIY

AMRAINTSANE, Jaatt Uiuuse | AnsTau
o o v do @ = JUU o o
7 Fo-uwana A0TUUNFWIINTTANYN : wangns | (3UIUNAUY
Andnsanisinun) a5 |ue. | #3 | ve | Tuszez 539
a16a)
1 |WA.As. NOULNYSA wasila* Ph.D. (Applied Biochemistry) 19.1 | 92 | 182 7.3 35(14)
University of Tsukuba, Japan
(1993)
WAL (WONYAERS),
UNTINYIRBLNEATAERNT (2532)
MU, @NNe7), WINeFuAITUAS
UNTILIw (2528)
2 |uA.ns. w1 mdygn* .. @nen), 18.8 | 9.0 | 30.3 | 13.9 14(5)

WMIneauesing (2547)
W4, (nerenansauinde),
WMIneaeeding (2543)
M. @1nen),
WMIneaeeding (2541)
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=p

¥a-uwaNa

a

AMAINTANE,
dondufidusanisAnen

9
ql
Ly =]
f
ANdnIansAnen)

A5TUFU/dUA

Uagtu

USuuse
nangns

=

12k]

UF.

f3

UF.

FTUIUNAIIY
3YIN1559
(FMUIUNAITY
Tuszez 59
a16n)

A.A95. Saduy
loantiusina*

Ph.D. (Plant Sciences), University
of Manchester, UK. (2009)

M.Sc. (Biological Sciences),
University of Manchester, UK
(2005)

WU.@Ie) uinIeaeidedll
(2545)

16.6

7.8

20.4
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Aanden), iniiveduuiing
(2534)

MU, LNYATAERS),
UANINY1RBUDULAY (2528)
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9.5

252

8.5

15(3)

2.n5. 931 Jsyay*

U5. o, @ed), W Ineduuiina
(2557)

W. 4. @nad), WnTInedeuina
(2552)

W. U. (wadansunne),
UINedededlud (2549)

15.8

0.0

14.3

5.2

20(11)

HAL.AT. BY1IR YUgH*

Ph.D. (Plant Physiology)
University of London, UK (2002)
WU, @INe)
unmMngaededul (2538)

30.2

6.8

224

5.2

30(8)

SA.AT. NTUAT WINTE

Ph.D. (Agriculture), University of
Tsukuba, Japan (2001)

WA, (NYRSANERST),
URTINYRELNYATANERS (2535)
WU, (WNEATANERT),
UNINeISuIFedlud (2531)

14.8

3.5

20.5

73

35(11)

SALAT. IR AUIUEY

WA, @3INen),
W aeeslng (2550)
MU, @nen),
WM aeesing (2543)

7.5

0.3

20.1

10.1

28(15)

HALAT. 9136 INAN

Ph.D. (Applied Biochemistry),
University of Tsukuba, Japan (2004)
WM. (NONWANERS)
WMNeRenNERIAERS (2542)
MU, (W) WATIVENSevouLAY
(2538)

21.8

0.3

251

0.3

13(6)
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HPLAT. T1A BVBYAS

Ph.D. (Agricultural Science),
University of Tsukuba, Japan (1991)
WA (NEASANERS),
UAMINERENEASANERT (2527)
MU, LAEASAERS),
UAMINEREINEASANERT (2524)

16.5

10.
2

104 | 6.4

42(14)

11.

NA.AT. TV NA1SNE

Ph.D. (Environmental
Toxicology), University of
London, UK (2000)

.. @3nen),
unMIngaededul (2538)
WU, @INeN),
unMIngaededul (2534)

2.6

3.9

104 | 19.3

49(5)

12.

9.03. IFIR Uunnl

W.0.(INYEFRTTINN),
PANTAUUNNINGGY (2557)
M.U. (malulagdinan),
UINg1veTedlud (2552)

29.2

0.7

240 | 0.7

10(10)

13.

2.07. 1Ay WA WU

U3.9. (Hnainguasmiuainiany
NUTINMN), UNTINY 1S LIRE Nwal
(2554)

WA, @A), wminededealv
(2548)

WU, @3Ine),
WiMneeededul (2545)

275

0.0

137 ] 0.0

6(6)

14.

HeLAS. suinn wan

Ph.D. (Systematic Botany),
University of Leiden, The
Netherlands (2014)

M.S. (Biology), Leiden University,
The Netherlands (2006)

0.U. (Wndyrnans), yunadnsal

URTINYIGY (2546)

234

0.0

36.3 | 0.0

23(11)
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15.

HeLAT. 5181 1RYIYNINA

Ph.D. (Environmental Science),
Kanazawa University, Japan (2005)
M. Gneneans-aundon),
WNINYIRBLNEATAERNS (2539)
M. @Anweans-nuns),
WNINYIRBLNEATATERNS (2536)

20.4

5.6

20.2

4.2

23(6)

16.

WAl Uf1 DnsevEnNa

MU (Wugrans)
AN RLLNEATAERS (2504)
M. (Wugenans)
PN BNERSAERS (2539)

20.1

29

21.2

3.2

4(4)

17.

9. A3, WIUNS NFUNINA

W.A(FNeN),
unMIngaededuil (2559)
MU @INYI),
unMIngaededlul (2550)

20.6

23.6

2(2)

18.

NA.AS. TUTIEN 9259

W.A(F1INeN),
UINe1vededlud (2548)
MU FINYIFNMIELINF DY),
UNINYIRBUAAG (2535)
WL, @NINYI), RTINS
ALK (2529)

10.3

14.

15.0

20.1

19(3)

19.

8.03. U383 Ynsyayy

U9.0. (ANNREINVANITINN
wasTIIMeNIANLY),

Mg eededul (2561)
WU, (RATINEN),
uIneaediesiug (2553)

19.2

0.0

225

0.0

4(3)

20.

56.95. Uszans
SanAraLe

Ph.D. (Forest Sciences), University
of British Columbia, USA (2001)
M.S. (Botany), lowa State University,
USA (1996)

WU @NNYT), WMneaemedvgl
(2536)

12.7

17.

17.3

19.5

35(14)

21.

NALAS. NUASAY Weua Tz

Ph.D. (Plant Biology)

University of Illinois, USA (2013)
M.S. (Plant Biology)

University of Illinois, USA (2009)
WU, [@3INe)

U aededlnl (2548)

16.2

1.2

233

15

8(6)
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wm.a. (walulag@ianw),
unTIneaededlnl (2558)
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unTInaededul (2534)
M. (LNYATANERS),
unmMIneaededlul (2530)

15.0

0.7

21.8

0.9

22(11)

23.

HA.AT. Ansna Sstivgny

U3.0. (WugArans),
UAMINERBUAAG (2554)

WL, @),
LN RN YATAERS (2548)

231

0.6

20.5

0.6

17(7)

24,

NA.AT. JUNSNY TRUSHA

Dr.rer.nat. (Biogeographie),
Universitaet Basel, Swiitzerland
(2000)

wat. (MsUszfiuanudsanai
Fanndeuluszuudinmansow),
URMINYReTedlnl(2537)

MU, (@INe),
UWINYIGBVDULAY (2534)

11.0

1.2

204

2.0

38(4)

25.

NA.AT. ESNS
159pN581UUY

U3.0.(nAalulagdaininnens),
UMY BINERSAERS (2551)
M. (Wugaans),

PN IS BINwRSAERS (2544)
WU, @3Ine),

UMY BNERSAERS (2540)

217

8.1

17.8

6.5

7(6)

26.

HPLAS. aN5155 bueiToees

Dr.phil. (Geographie), University of
Saarland, Germany (1999)

Ml (MsUszduanudewneing
Fanngdonluszuuinaandow),
WIS LT In(2537)

WU, @3Ine),

WIS uTeslnl (2535)

232

3.4

21.2

29

18(6)

27.

2.05. wissun Yufivg

Us.0. (oduatinazwgneadl)
UNINIRBNAAG (2557)
MU, @nen),

WA RYTEeln(2549)

18.1

1.2

16.9

1.1

8(8)

28.

36.05. B3l I1Unes

Ph.D. (Biological Sciences),
Aarhus University, Denmark (2008)
W, (F1nen),

239

0.8

20.9

0.7

47(9)
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1TINeGeLdedlva (2544)
MU, @1INe),
uINgaeLdeluyd, (2540)

29.

5A.n5. 0Ad 15U

Ph.D. (Natural Resource
Management) Hiroshima
University, Japan (2000)
M.Sc. (Natural Resource
Management) Hiroshima
University, Japan (1997)
AL (ﬂ?iﬂﬁ%LﬁUF‘YJWNLgENVI'N
dunndesluszuuiandon)
I aeLdedla (2538)
MU, [@F3INe")

I aeLdedlal (2536)

222 | 0.0

16.5

8.2

25(12)

30.

NA.AT. BRI DUNT

m.a. @Ine)
unmMIngaededul (2551)
WAL (@7Inen),
unmngaededul (2546)
MU, @Inen),
WM aededlni(2544)

219 | 11.

19.2

8.2

13(11)

31.

9.09. daasy Uznz s

Us.0. @ ne),
UANINYIRYVBULAU (2559)
M. @Inen),
UAINYIRYVBULAU (2555)
MU, @Anen),
UAINYIRYVBULAU (2553)

30.8 | 0.0

252

73

13(13)

32.

9.05. fiMsann a1e1And

Ph.D. in Agricultural Science,
University of Tsukuba, (2019)
.. @3nen)
UAINYIRBVDULAU (2556)
MU, @Ine)
UAINYIRBVDULAU (2554)

237

33.

2.05. e A5

U5.0. (AnemanIidemuan),
UNINY1TEIRaNYA (2555)
M. @3Inen),
WMIneaeeding (2549)
MU, @nen),
WMIneaeesing (2544)

283 | 0.0

314

0.0
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WNUTLEAINITNTLANYANNTURAYDUNINTFIUNAGNSN3I38UFINUANEAS (PLO) gnszulwidvn (Curriculum Mapping)

wndrAneialy
GELO 1 GELO 2 GELO 3
Ca Juupaadisous Jugsiwadeassd JunawdioswesUszne wazlan
ﬂqf?jﬂ / Faivn (Learner Person) UINNTIU fitlanusuRnvouLaz LT
ST (Innovative Co-creator) (Active Citizen)
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5

1. vandrAneialy
29¥1UsAU (Required Courses)
naudrdunsRmUinuzn1alugiSeui (Learner Person)
001101  |nwdenguitugm 1 °

(Fundamental English 1)
001102 mmﬁqﬂqwﬁugm 2 °

(Fundamental English 2)
001201  |MI91UBNIATIZRLAZ NS W8 UBE 9T U T AN SHA(Critical °

Reading and Effective Writing)
001225 | mwsenguluuiunivemansiazimvalulad °

(English in Science and Technology Context)
204100  |weluladensaumelazdinaiylml °

(Information Technology and Modem Life)
naudAIuNIsNAILIInYen s JudsuaineEssAudnnssy (Innovative
Co-creator)
201190 | msfneeneiinsaaas msuidam uaemsieansmaivendans °

(Critical Thinking, Problem Solving and Science Communication)
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GELO 1 GELO 2 GELO 3
S/ . Juupaagisous Lﬁuﬁs"ima%ﬁaaﬁﬁ Lfiﬁjwal,ﬁ’elﬂﬁlimﬂim%ﬂ Liaz‘[fm
A ¥a3u1 (Learner Person) Winnssu NTANSURAYDULAZLTULT
I (Innovative Co-creator) (Active Citizen)
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5
ngudvdunisiauinuznadunadiesiiduuda
(Active Citizen)
R

140104  |nsidunatiled ° °

(Citizenship)
201111 |lanuwisinenemans °

(The World of Science)
3y wasn (GE Electives)
naudrdunsRmUinuzn1slugiSeui (Learer Person)
011269  |USwynasyghanasiies °

Philosophy of Sufficiency Economy
702101 | msRulu@iauszdniu °

Finance for Daily Life
naudAunIsRAILinyznslugsanadsassauinns sy
(Innovative Co-creator)
201114 [Ingrmandandesilulantagiu °

Environmental Science in Today’s World
602100  |nslduselendmeluladfanmidediu °

Introduction to Application of Biotechnology
703103 | maduffusznounisuasssiadosiu °

Introduction to Entrepreneurship and Business
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GELO 1 GELO 2 GELO 3
A / . Juupaagisous Lﬁuﬁs'zma%ﬁaaﬁﬁ Lgﬁiwal,ﬁ?jwqawszmm Liaz‘[fm
o Yoiv (Learner Person) winnsau niianusuiinveunazidunds
ek (Innovative Co-creator) (Active Citizen)
1.1 1.2 1.3 1.4 2.1 2.2 31 | 32 | 33 | 34 | 35
751100  [wAsugenanslutinussdniu °

Economics for Everyday Life

ngudmdunswauineznsilunaiiiosiiduuds (Active Citizen)

057132 | WIndguluAennusy °
Happy Life in Camping

159151 | &eAnuag ImusIsuaIuwn °
Lanna Society and Culture

201192 |[;oggwnndng

Doi Suthep Study
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NUINIVILDANE
ﬂ@:&laﬂj’l / .. PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
v a YBIYN
NIV 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 4 5.1 5.2
NUIAIYUANIE — YN
202101 |F¥Inenitugu 1
. o o
Basic Biology 1
202102 |F¥Imenitugu 2
= o o
Basic Biology 2
202103 |URURNsTIVIEN 1
4 e o o | o ° °
Biology Laboratory 1
202104 |URURNSTINIYN 2
. o o o o ° °
Biology Laboratory 2
203111 |3l 1
o
Chemistry 1
203113 |1Adl 2
o
Chemistry 2
203115 |Ufusinswad 1
. ° L
Chemistry Laboratory 1
203117 |U{uRnIswadl 2
. ° o o
Chemistry Laboratory 2
204102 |MFIRTwnteyadiniey: mIdsasumnaliniasn1sussend ° °
Intelligent Data Analysis: Survey of Techniques and Applications
206115 |wAapdadmSuInemansoIsuya 1 ° °
Calculus for Natural Sciences 1
206116  |wARARAEMTUINIMANTETINYR 2 ° °
Calculus for Natural Sciences 2
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ngsdvn / i PLO 1 PLO 2 PLO 3 PLO4| PLOS5
v o YBIY
NIV 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 4 5.1 5.2
207117 |U{URNsHENE 1
o ° ° °
Physics Laboratory 1
207187 |Wand 1
‘ o o o
Physics 1
WUINIVIUANIZENYT — VAU (Core Course for Major)
202305 |W7adin
‘ o o [ [
Biometry
203206 |ALdunsgamsUtnAnwusnaI v v ILAdl ° ®
Organic Chemistry for Non-Chemistry Students
203209 |UjURNsLaiiBunsddmsutindnyiuenniniviadl ° °
Organic Chemistry Laboratory for Non-Chemistry Students
211315 |Fuaiidedu
o o o
Introductory Biochemistry
211319 |[Uidhmstaeiilosdu
4 ° L)
Introductory Biochemistry Laboratory
215205 |9a%3nen
: o o
Microbiology
215206 |UAURN1998TINEN
LAY ° o o
Microbiology Laboratory
RUINIVNANIZENVT — FYNRNIZE1VIUIAY (Major Requirements)
202231 |Wugeans 1
v o o o
Genetics 1
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nguIv /
WAV

4 a
YBIYI

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

1.1 1.2

2.1

2.2

2.3

31

3.2

3.3

5.1 5.2

202260

NNINTTUULAZANUNAINNAIENNTINN
Systematics and Biodiversity

202311

Fmeszauaduazliana
Cell and Molecular Biology

202342

wnwaITIngwhly
General Plant Physiology

202371

UnAIngn
Ecology

202405

FIRUINTS

Evolution

202491

FUNUTIINGN

Biology Seminar

202493

Yy iilaen19Taing
Special Project in Biology

214341

dmassinehly
General Animal Physiology

RUINIVURNIZEIT — AV NaWIZAULEBN (Major Electives)

202301

a I N a
L‘V]ﬂu@ﬂqiisULﬂia\uJaVH\'lsU']']V]Uq

Instrumental Techniques in Biology

202302

Tulasimade
Microtechnique

202303

UsziRTanen
History of Biology
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g / i PLO 1 PLO 2 PLO 3 PLO4| PLOS5
v a UYBIVN
EYGRA A 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 4 5.1 5.2
202304 |dead1eassrdmsudeyanisdiiiven
4 _ ¥ , o o o o
Creative Media for Biology Information
202310 |33newedldna
‘ . o o ° ° °
Biology of Fruit Plants
202331 | n15USUUTINUGNY
PTG o o | o ® Y
Plant Breeding
202332 |WusANEns 2
o o o | o
Genetics 2
202333 L%ﬂﬁﬂﬁu%’m%ﬂﬂﬁ‘lﬁﬂ’]ﬁm%
. : o o o o o o
Fundamental Techniques in Genetics
202334 |[ugmansluanaiUewiu o o
Fundamental Molecular Genetics
202353 | &ug1uine1ve9ny
. o o o o
Plant Morphology
202356 |M83nIAvaIny
o o o o
Plant Anatomy
202361 |nwonwounsuisiuly
ANy o o °
General Plant Taxonomy
202362 | NONWANAASLATHFND
‘ 2 o o ° ® ®
Economic Botany
202410 |WoNWAANSANEINNTSY
‘ : Y ° o o ®
Industrial Botany
202421 miﬁaé’mmmmaamaé
°Y o o o
Cell Signaling
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g / i PLO 1 PLO 2 PLO 3 PLO4| PLOS5
v a UYBIVN
EYGRA A 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 4 5.1 5.2
202432 |weluladfduie
o o o o o o
DNA Technology
202433 |fiduoundldnpuaznsuszand
‘ e o o o | o o o o °
DNA Barcoding and Applications
202434 | YyEnsaUNAAIEnS
e ‘ ® o | o o o o o | o
Bioinformatics
202435 | A1swUasinugng
: o o o o o o o o
Plant Transformation
202436 |Winnssunalulagdanin
o o o o o o o o o
Innovation in Biotechnology
202438 |ATRUNNISVRINYEE
: o o o o o o
Human Evolution
202442 |wanwaRTIvEtua
fl ) ° o | o ° °
Advanced Plant Physiology
202443 msl,wm?:mmaé Lﬁ@Lé@LLﬂ%@’?&J’J%ﬁ%
o o o o o
Plant Cell, Tissue and Organ Culture
202446 |nswaseuiuleludfia
© o o o o o
Plant Growth and Development
202461 auﬂiﬁﬁm%uawadﬁ%aﬂ
' v o o o o o
Advanced Taxonomy of Flowering Plants
202463 |luslelad
o o o
Bryology
202470 |Tndenans
o o o o o o o o o
Biogeography
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ﬂ?j&l%ﬂﬂ/ .. PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
v o YU
b Gkl 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 q 5.1 5.2
202471 |d@finAinen
‘ [ ] [ ] [ ] [ ] [ ] o
Animal Ecology
202472 |TIFINEINNNLL
‘ [ ] [ ] [ ] [ ] [ ] [ ] [ ] o
Marine Ecology
202473 |FAnetiide
_ _ o o o o
Water Pollution Biology
202474 | WenWLIAINGN
fl o o | o o o °
Plant Ecology
202475 |Rwinenduinaeu
o o o o o
Environmental Toxicology
202476 |¥WInennseusny
: o o o o o o
Conservation Biology
202477 |Tningunsau
, o o o o o o o o o
Tropical Ecology
202481 |[HWAINYINERNTTU
f ®© © o o o o o o o o o
Behavioral Ecology
202484 | Snenennnsius
Y o o o o o o o
Restoration Ecology
202490 |FINg1nAAWIY
o o o o o o o
Field Biology
202494  |shdedidenassniediinen
o o o o
Selected Topics in Biology
202495 | MSRUNLHELNIINLIENTIINe
o o o
Publishing Biological Research
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ﬂ?j&l%"lﬂ / .. PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
v a VDIV
FNEIUY 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 4 5.1 5.2
202496 | MIHNIIUTINYN
N o o o o o
Job Training in Biology
214312 |Aginewily
. o o °
General Entomology
214340 | & InAaeannedininen ° ° °
Laboratory Animals in Biology
214381 |woAnssafinegwily
[ o
General Ethology
214411 |Usdninen
. o [
Parasitology
214412 |&3ven
o
Malacology
214422 |msinsideneaddng ° ° ® ®
Animal Cell Culture
214430 |Wugmansvosdniuasnisussyns ° ®
Animal Genetics and Application
214462 |oynsuisnuveLuasANAL Y ° °
Taxonomy of Mature Insects
215312 |amseineuarlnsindine oy ° ° °
Introductory Phycology and Protozoology
215313 |Wins1nen
[ [
Mycology
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naudan / .. PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
v a YAV
IRV 1.1 1.2 2.1 2.2 2.3 3.1 3.2 3.3 q 5.1 5.2
215314 |T5ainen
[ ] [ ] [ ]
Virology
215411 |Fingweadin
o o
Biology of Mushrooms
215412 |@ne1vesdan
. o o
Biology of Yeasts
215431 | WUSANERNSYDI9aUNTE
: : o o o
Microbial Genetics
215481 |289N8199@ NI
q ] . .
Industrial Microbiology
215482 | 9a¥inena3esdons
; o o

Cosmetic Microbiology
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P [ a v
nuIAN 5. vaninaailun1susziliunatindned
1. ngszlsuvsenaninaet Tunsliszauazuuu

Toszuuarutu warAdfuTulunIsInLasUselung UanNaINNSEUILIVAAINUA AN LAS
Uszuliunamednes S waz U iudisutu felufiamdsudy
dydnwaluazaunLeveINITIanazUsziliunanssuneeng q Tifuadadl

¥
1Y 0o v w a

(1) Pnwsarwutuniaafnudu lniruanadl

Shwsdnduty AUAUNY AdnUTY

A Ao (EXCELLENT) 4.00

B+ Aun (VERY GOOD) 3.50

B 7 (GOOD) 3.00

C+ Aneld (FAIRLY GOOD) 2.50

C wold (FAIR) 2.00

D+ 99U (POOR) 1.50

D 99uu1N (VERY POOR) 1.00

F »n (FAILED) 0.00

2) Snwsasuiuiilifianadudu Wuuaded
Snwsanduty AUAUNY

S \Jufinela (SATISFACTORY)

y idufinela (UNSATISFACTORY)

V ALiT AN (VISITOR)

W A1300UNTEUIUIT (WITHDRAWN)

CE wihedaiildainnisnageu
(CREDITS FROM EXAMINATION)

CP wihedafildannisauewiivasausy
(CREDITS FROM PORTFOLIO)

S miheRnfldannsedeunTs
(CREDITS FROM STANDARDIZED TESTS)

cT mieRnfldannsUssiuws seusuiidAne e usng
(CREDITS FROM TRAINING)

CX wiheRafildsuannsenunisideou

(CREDITS FROM EXEMPTION)

(3) dnwsawutunnIsinnazUszliunadslidugn Tinvueaal

INWIANUTY GRQtURE
| nyinsadslaauysal INCOMPLETE)
P nsiseunsaeudalsidugn (IN PROGRESS)

nszUILITINTNANwlAa1AUTY A, B+, B, C+, C, D+, D 38 S, CE, CP, CS, CT way CX i1ty
S

Faztuniednveinszunduntuduniisinazauiiadusan1sene
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ATANUIN
1. A5 UNIYANWAZNTTUIUIYI

1.1 BuAIBARNYINLILY - F¥1U9AU

1.1.1 nguivadunsiauineznisiugiseus (Learner Person)

u.8.101 (001101)  : AWIBNGYNUFIY 1 3(3-0-6)
ENGL 101 :  Fundamental English 1
Woulufdeswiunow  :  laidl

msdeasniudingy iensufdiniusluiinusesiiu dnwenisils wa enuuandoulussdudosiu
Tutunmaedsesuay Samssaufivarnraneilomsisousnasedin

Communication in English for everyday interactions. Basic listening, speaking, reading and writing
skills in various social and cultural contexts for life-long learning.

1.9. 102 (001102) D AEINHENUIY 2 3(3-0-6)
ENGL 102 :  Fundamental English 2
Woulufifasriunoy  :  u.8. 101 (001101) %38 MUANUAUYOUVDINIAIYY

'
o

nMsdeansn wdanguitensuduiusiudiinusedniu vinvensils wa erunaslisulussdundudeu
Fuluuunmedinuuaz IausTsunvanvaieiiomsiseuinaondin
Communication in English for everyday interactions. More advanced listening, speaking, reading

and writing skills in various social and cultural contexts for life-long learning.

1.8. 201 (001201) © NN59MURNIATITRAZNS e URENIUS L ANS A 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
waulufifosniunan @ w.8. 102 (001102) %39 ANNANUAUBBUVDINIATIYN

MNwEN 189N mTUNMTEUBTIATIZAINLTE oy akar a9 uarn1silisusgaiiusednsua
Tuitenuanuaulavesisey
English language skills for critical reading from different sources and media and effective writing

on topics of students’ interests.

1.9. 225 (001225)  : AN ElUUIUNINEIMansLazmalulad 3(3-0-6)
ENGL 225 :  English in Science and Technology Context
Woulvfideesinunen @ w.8. 102 (001102) #38 AUAUAUYOUVDINIAIYN

Ny 89AUTENDU WATNLNNVDINIWILRNIENIG Wan15Fea1se8 19l Useansanluusunnig
Ingaanswazmalulad
Specific language functions, components and skills for effective communication in science and

technology contexts.

2.AW. 100 (204100) : wAlulagasaumanazIdnasie v 3(3-0-6)
CS 100 : Information Technology and Modern Life
woulvndesmnuney  :  lud

AanfmasiuNsdnuluTInUszdTiu insetensnimesuardumesiis esrUsznaud1AgueIns
paulat msvhausiuiuuueaulal YendlsSTIgnUsransraludunaudmsuTinadlve anuvasnne
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manalulagansauna msansaune
Computer in everyday life, computer network and internet, online essentials, online collaboration
office productivity software for modern life, information technology security, information literacy.

1.1.2 nguivdmunisiauinezn1sugiiuadeassdudnnssu (Innovative Co-creator)

Y

2.9%. 190 (201190)  :  n1sARRENNIRITAIY Al nswilyniuay 3(3-0-6)
nsAeasIeNmEns

SC 190 : Critical Thinking, Problem Solving and Science Communication

Roulefidessinunow  : lifl

nsAnegeaiinsagin msuidymmaineimansuazmalulad msdearsmadneremansuas
wialulag

Critical thinking, problem solving in science and technology, communication in science and
technology.

1.1.3 nguidvadunisiaunineznisilunadisefidiunds (Active Citizen)

5.9. 104 (140104) . nsidunaiiiag 3(3-0-6)
PG 104 : Citizenship
woulvndesnunay  :  laid

AMUYINY G91y wazuunAnneafun s dunaiiies uaAndns @Sam wasnihiinailes n1saths
mmmwﬁﬂﬁqﬁaymiauﬁ’a%ﬂuszﬁuﬁmﬁu UTEnA Lazuunn® n1sadsdndinuayAasssusunlunim
SuRaveusedrukazkaUstlevidiusin madunadesiumsseuiuaznismsmulunyinusssuwazaiy
wanuanenedIay nMsadsimuafidauiniionsuiletymianudaudsiiedunis msuanseannanisiiies
aeldngmne sudou wazanfonvesyuvunazdsay madunadlosfifinnuiuazanudlaluvuusssnden
mefausssumazysyiRemansviosdiu masoudadossaliindnvesmy

Meaning, definition and concept of citizenship. Rights, liberties and obligations of citizenship.
Problems awareness of daily life at local, national and international levels. Creation of public mind and
moral for social responsibility and social awareness. Citizenship and the way of life in plural and
multicultural societies. Creating a positive and peaceful attitude to enable conflict resolution by
peaceful means. Political expression under laws, regulations, social norms and communal practice.

Citizenship and the understanding of cultural tradition and local history. Ethics and vocational citizen.

2.9m. 111 (201111) @ lanueInendans 3(3-0-6)
SC 111 :  The World of Science
Woulvndesuneuy  :  lud

Ul AURLIETRINeIRIans walulad wazuinnssy UYszifvesinenmans walulad way
WIANTIN NFPUIUM TSI eans Aanssunguiieaiuinemaniuazmalladluiinuszdriu ngreans
waztnaluladiunsimuussine Inermansiazmalulagiusegia Ineeansuazinalulagiudiay
Ineraaniuavmaluladfuianindey Inerean suasnaluladiuTausssy Insrmansuazmaluladiu
guyuviosiiu Ingrmaniuazmaluladiunsiasuulasanmgiionnia Inenmansuazmeluladifunisiam
7B viowdedug auaruadlavesindnw warmstiausluiedeu

Introduction, Meaning and history of science, technology and innovation, Scientific method,
Group activities about science and technology in daily life, science and technology and country
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development, economy, society, environment, culture, local communities, climate change, sustainable

development, or other topics depending on students’ interests, and class presentations.

1.2 viaadvnemiall - Sy uden (GE Electives)

1.2.1 nguivdunsiauinezn1slugiseus (Learner Person)

1.Us.269 (011269)  : USugyuAsegNanaiiies 3(3-0-6)
PHIL 269 : Philosophy of Sufficiency Economy
Woulvndositunon  :  ldd

g3 wulfn waznann1svesUTygATYgRaneLiies N1sAdudinauu Sy uasygianeiies
nannsUsEEnAliU T IATYgRaNeLe

Definition, concept and principle of philosophy of sufficiency economy. Livelihood according to
philosophy of sufficiency economy. Application of the principle philosophy of sufficiency economy.

Us.n4. 101 (702101) : n1suuludInuseaniu 3(3-0-6)
FINA 101 :  Finance for Daily Life
woulvndesnunay ;i

anufifosiurasnmsuimsmaiuluiinsedriu nsadregrurdunamisnsiiu msdisngunn
NI9NIRY MTNMELIINITEY MsUdmsneld :1e918 wavaseniiau uimsvesaatumsity Msseuiiy
IRy mInausumMIRudmiumgsiueadin MIUsziuauiAss MsNaNLAE wagnssdoy
ﬂ’)’]ﬂJW%@ﬂJLﬁ@ﬂ’NN?ﬁJ

Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution services.
Savings. Letting the money work for you. Financial planning for life events. Risk insurance. Tax planning.

Preparing for happiness.

1.2.2 nguivdnuniswaunineznsiugsauaineassauinnssy (Innovative Co-creator)

v

2.9%. 114 (201114)  : Anermanidwnndenlulaniagiu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Woulvidesinunoy il

AwndonnaznansznuaINAINTIIveIyEd AnunsErinFesdandenluniiuiuned auddny
YosAAMAINaNeN19Tanm; mssysndifioounan mslininens madAulavessransuaziadiy n1suan
wedloluy nnzlanfounazmadsunvasanmgiionna Ingindsnu msamnegdiduiiefnvauna
TumsuslnaniwegnssssumAuaznsauny aanunsaidsadeniiagiy

Environment and impacts from anthropogenic activities, Environmental concerns in international
venues, Importance of biodiversity; conservation for the future, Resource use, Population growth and
pollution, Ozone depletion, Global warming and climate change, Energy crisis, Sustainable development

(balancing of natural resource consumption and replacement), and Current environmental issues.

2.9%. 100 (602100) : n1sidUsLlevdwmalulagdan1wlaafu 3(3-0-6)
BIOT 100 : Introduction to Application of Biotechnology
woulvndessnuney  :  lud

aaa

YsIRANISWAIUININNALULATTININ UNUINVIFINTINAULNATULATTININ UNUINTBY
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walulad@nmludinusedriu unuimveanalulad Tanmdedsuindeuuaznisoysny unuinues
walulagTanmsaiAsugiakarnsiaLIUsEng 938555ukartanTsEiamanaluladinnin waswnliuns
Waumalulagdininluouan

History of biotechnology development, roles of organisms in biotechnology, roles of
biotechnology in daily life, roles of biotechnology in environment and conservation, roles of
biotechnology in economy and country’s development, ethics and bewareness in biotechnology and
future trends in biotechnology development.

U5.12.103 (703103) : msdludusznaumsuazgsialasdu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Woulvidesinunony il

unumnsiuguszneunisiunisiannassgiavesdssma lemdlunisuseneussia audnuazuay
wsegelalunmsdudusznounts anmuandeu Uszunv JULUULAZURUTIAY MaNN159ANTS N15danisau
NSAAIN MINER N3N Joyd 18 ngvinnessia gsiaseninlsema uavasusssudmiugusenauns

Entrepreneur role in economics development country Entrepreneur and business opportunities.
The characteristic of entrepreneur and motivation factors, environment, types of business, forms of
business, business plans, principle of management, marketing management, production management,

financial management, accounting, taxation, business law, international business and business ethics for

entrepreneur.
Af. 100 (751100)  : AsugAanstudIndszaniy 3(3-0-6)
ECON 100 : Economics for Everyday Life
Woulvfdeswunow  :  laidl

wnAamaAsygmanimiUlfluiinusedriu Aferdesiunsudn nsuilan sanm elduszanni
N13ASIEI5130T NITHUKAZNITEUIAS N1IEREUHBLAZIEUER N1597997U LATEFAINITALALNITRUTEWIN
Usena maiauiaTygiauasduindey

Basic economic concepts and application for everyday life concerning production, consumption,
markets, national income, public finance, money and banking, inflation and deflation, employment,

international trade and finance, and economic development and environment.

1.2.3 nguidvdunisiaunineznisilunadisefiduuds (Active Citizen)

fA.a. 132 (057132)  :  ¥Indiguludrenusy 2(2-0-4)
EDPE 132 :  Happy Life in Camping
Woulvidesinunoy il

anuvhluiReafuAeRnusL Uvg wasinguszasduearoinusy Ussianvesaoinusy Aanssu
#ae flenaidendalumennusy msfnwissand Ul wagmseysnd msnausudameinusy maduiii
AEANWIN NsUsEluNaAeinLsy aglnUfuRn1sdneeiintsy

Introduction to camping, philosophy and objectives. Kinds of camping. Camping activities.
Natural study, forest and conservation. Planning of camping management and camping leader. Camping

evaluation and practice on camping activities.

A.81.151 (159151)  : &S9ANLAZIAIUSITUAIUUN 3(3-0-6)
SA 151 : Lanna Society and Culture
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Revlvidosinuroy  : Lid

Anuduinvesdiuun msneduazgnauvessgaiuw Weou Uy wazdisduduw Jauazwnseaun
Tuduun Asnssuuazanudeludiuu nguudiugludiuun saduuazyiaiadludiuun 1wt auns uay
aurluduun suthiadludman eudewdolnlou Suuniunisdsuwlasgelaniiim Suunduiieutiu
qutilag

Historical background of Lanna. The formation and the end of Lanna states. House, village and
principality in Lanna. Temples and Buddhism in Lanna. Rituals and belief in Lanna. Ethnic groups in
Lanna. Muslim and Christian in Lanna. Language, music and arts in Lanna. Customary events in Lanna.

Mueang or Tai Yuan people. Lanna and changesin globalized era. Lanna and neighbors in Mekong region.

.M. 192 (201192)  :  ARYEFWMIWANEN 1(0-3-0)
SC 192 :  Doi Suthep Study
Woulvidesinunony il

Anwinegawnly 4 5 e TAnemeam : s3diiven TAn1e¥inw @ szuuiing waganuvaInvany
N9YININ TANFIANRATTAUTTIN : ANAUIRAZLIYBEINYT kasTAN1N1TEYSNY | ‘ﬁuﬁaﬁﬂﬁ ﬂﬁﬁuz\!ﬂﬂ
wagmsviafindsiina anmduiusseninsmesgmniuavnine dededlml

Studying Doi Suthep in 4 aspects: physical - geology, biology, ecosystems and biodiversity; social
and cultural - religion and anthropology; and conservation - conservation area, forest restoration, eco-

tourism, and relationship between Doi Suthep and Chiang Mai University
2. NUINIVNANE

2.1 %nu (Core courses)

247, 101 (202101)  : T2 Imeriiugu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Woulvidesinunouy il

unth sudeuisnmsmndinenmans dnvazianizaesdiliin nsdnszuvadi®in asnivedditin
\waduaziuMUaATY Wugmansuazeiugmans nalnvediimuinis amnuvarnvanevesdsiivin lassaing
wagmihivesity Tnssadrauasvtifivesdnd uay Snmineuarngingsy

Introduction, scientific methods, characteristics of life, biological level of organization, chemical
of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution, diversity of life,

structure and function of plant, structure and function of animal and ecology and behavior.

2.97. 102 (202102)  :  FIINEINUFIU 2 3(3-0-6)
BIOL 102 : Basic Biology 2
Waulvifesdunan @ 2.99. 101 (202101) wag 2.972. 103 (202103)

JruUinekanIausNY NMITndLundadldie a35Ine1vedniuazassing1vesiy Ecosystem and

conservation, classification of living organisms, animal physiology and plant physiology.

2.97. 103 (202103) @ UURN1STIING 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Woulvidasnuney  :  awmzslyunwdaunu 2.99. 101 (202101)

naesgansIml lassasnuaznihnveusas nmsmelaseAuiad nswiaead fugmansiiaunisues
AMUVAINRANBYRIENTIN Wadaiy lelodad wofnssy wasinemine1uszeing
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Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution

and biological diversity, plant tissues, animal tissues, behavior and population ecology.

2.97. 104 (202104)  :  UJURN1STIINGN 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
woulvNdasnunay  :  awsidsundauny 2.97. 102 (202102)

unth szuuiinanaynseyinyg msdaduundsditin: aunsd fivwavdnd mednaSeudieuludnd
msuaniasufineg svuunguisulaiinuaznsiuane seuudszamuazeieiziuannuidn sesluudninig
Auiusuarnisattuiuvesiiseudn nsdueasziuas madidesluiivnisauauniniuialuit wagnns
auituguaznisveneiugiy

Introduction, ecosystem and conservation, classification of microorganisms, plants and animals,
animal comparative anatomy, gas exchange, circulatory system and excretion, nervous system and sense
organs, animal hormones, animal reproduction and early embryonic development, photosynthesis, transport
in plants, plant growth regulation and plant reproduction and propagation.

2.A4. 111 (203111) : A% 1 3(3-0-6)
CHEM 111 : Chemistry 1
woulvndesnunay  :  laid

unthazUSuinauduiusniaei lassasisevnou Nussailuasusenoudseianeneg aunainil go
nnaransidual il asazansuazAaass NIN-LUE LaYIUNAAERSLTILAL

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and colloids,

acid-base and chemical kinetics.

2.A4. 113 (203113)  : AN 2 3(3-0-6)
CHEM 113 : Chemistry 2
Woulundassuneuy  : 2.A%. 111 (203111)

wid voanadnazveIuds siapsniimuniiniazlanzunsuddu arsdszneulaoasiudy aunanis
azangvRINGouAzaNAaNIT AN IR nlithiades wiBuvsd a1stiluana lanvesad

Gases, liquids and solids, representative elements and transition metals, coordination
compounds, equilibria of salt solubility and complex formation, nuclear chemistry, oreanic chemistry,

biomolecules and world of chemistry.

2.A. 115 (203115)  :  UjuAnIsiedl 1 1(0-3-0)
CHEM 115 :  Chemistry Laboratory 1
Woulvidasnuney  : awmzlouSsunday 2.a4. 111 (203111)

wiadasi1a luresd jUAnsell UAsevemeiniwasasusenaunaswn a1sivuadiuia: n1s
duasenuaadueangian NsduaTzilnwadeserduanesgiiliounayd Nussaiuazlasiasialuians
aunaLeluazUfAzedundu audouresujisen wadtandnuazwadanududy Sidnlnsdda n1swana
lutanalagafanisanasasgaiionuds augansa-Luauasdwines nislmmsansa-wua nslmmsdu
Jaunaransiall: Ufaserlolafuduveuedlau waznsmaassiiy

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent:
synthesis of calcium oxalate, synthesis of potassium alum from aluminium foils, chemical bonds and
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molecular structure, chemical equilibria and reversible reactions, heat of reactions, galvanic and
concentration cells, electrolysis, determination of molar mass by freezing point depressing, acid-base
equilibria and buffers, acid-base titration, tritration curves, chemical kinetics: iodination of acetone, and
special experiments.

2.A4. 117 (203117)  : Uf{UANsIAL 2 1(0-3-0)
CHEM 117 :  Chemistry Laboratory 2

Roulefidowitudow  :  2.Au. 115 (203115) wae awmzdeuFoundon 2.ax. 113 (203113)
N1TIATIEMTIRUANVRILANLEBRUNGY | 1T Il waz IV U197 N15TATIZATIRUNINYDLAN D DBY

uazueulosauveundeiiogns anuzeendindureswaluiey asusznoulavesAudu navesguuniiie
Na¥A1EYDUNTD NAAMNITATABVDILAALTUTALIA nMsmeasfivesuia Tnssad1amdn msleszimaadl
Bure nmsmaaeuanslulawsn waglsiu nsAnvufisersveifeduvesioiu wazmslinszviinde
Qualitative analysis of some cations of group |, II, il and IV, qualitative analysis of cations and
anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of temperature
on the solubility of salts, the solubility product of calcium sulfate, determination of the gas constant,
crystal structure, organic chemistry analysis, carbohydrates and proteins tests, the study of saponification

of fat and wastewater analysis.

2.AW 102 (204102) @ n1sAeszidayadaniu: n15d199AUImALlR 3(2-2-5)
wazn1suszand

CS 102 : Intelligent Data Analysis: Survey of Techniques and Applications

Roulvfidewinudoy  : Lif

unthgmalasgiteyadaniey: 91nn153Udn1sues mylesgiuasmaiiiiunmdayawuunisng
MIdTakarMTIATIziveniy nMsUssnaransuadayadmiunsUssendloleil MInsIvdukaeITinm
nmssaesiieanudutualiousaranuduaiuasy nsseuiuuulddymiluguluanudssgnddiunis
IAsendeyadaniuy

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and
visualization, text exploration and analysis, data stream processing for loT applications, image detection
and recognition, simulation with virtual reality and augmented reality, and problem-based learning in

intelligent data analysis applications.

2.A0. 115 (206115) @ UAARASHEUIUINEIAEATITIUYIA 1 3(2-2-5)
MATH 115 :  Calculus for Natural Sciences 1
Woulvndesuneuy  :  lud

AlRFan SugIudmsuLAandd Allnuaznesalliaavesilandu syiusvelsiduimuusifeuasns
Usegnd USiusuasnisussyns
Elementary mathematics for calculus, limit and continuity of functions, derivative of single

variable functions and its applications, integration and its applications

2.A00. 116 (206116) @ UAAAREFMTUINAEATSITUYIR 2 3(2-2-5)
MATH 116 :  Calculus for Natural Sciences 2
Wouludasinunay  : 2.Ad. 115 (206115)

afuLazeuNIUETiUA aunsveuiusuarnsUsEens Menduranedulsuazeuiustes
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Infinite sequence and series, differential equations and applications, function of several variables

and partial derivatives

AWg. 117 (207117) @ U{UAMsWENS 1 1(0-3-0)
PHYS 117 :  Physics Laboratory 1
Woulvidesinunony  :  lid

¥

nszunAnIUURnsNeiunsldisnsmaInemansluilandiugiu SeUsenaunien1seasdsng 9
MIiunamans aamwamans i annewivin Vimumans uasilandgal
Laboratory course dealing with scientific methods in basic physics consisting of various

experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern physics.

2.4, 187 (207187) : Wand 1 3(3-0-6)
PHYS 187 : Physics 1
woulvidasnuney  :  lud

wiheuaznsin namans Msdu aau wazidos veslua gammamans T aualidh angusingn
wazauwwan vieuenans wasiiandgall

Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics,
electricity, electric field, magnetism and magnetic field, optics and modern physics.

2.2 AYANIZEIV

2.2.1 Jvuknuanv (Major courses)

2.97. 305 (202305) : FdDa 3(2-3-4)
BIOL 305 : Biometry
woulvidasniunan  :  2.99. 102 (202102)

umi ﬂ’amﬁlﬁaqﬁuwaaa MINAEBY Z-test t-test Cochran-test Paired-test WUULHUNITNARRY
wuUdNaLYTal mimaaummLmemﬁuatha?imwua”ijaq@m Lqumimaamuuejﬂuuﬁaﬂauuﬂsaﬁ n1%
DOALUUNITNARBUTIUNANDLIEA NNTIATILATIDANDULALEANANNUS aDAUDUNITUUATN NSIElUTUATH
SPSS M193LAT1E1A1519 ANOVA aaglusinsu SPSS A153lAs1zvddAuaunIs1unsnaelusunsu SPSS s
Anseidannnesuaranduiudielusunsy SPSsuuuRiniauazyitses uasUiRnsiiieites

Introduction, Frequency, standard curve, measurement, test of hypothesis, Z-test, t-test,
Cochran-test, Paired-test, Completely Randomized Design (CRD), multiple comparisons of means,
Randomized Complete Block Design (RCB), factorial experiments, regression & correlation, nonparametric
statistics (value), introduction of SPSS windows, ANOVA Analysis by SPSS, nonparametric statistics

analysis by SPSS, regression & correlation by SPSS, exercises/report and related laboratories

2.A3. 206 (203206) : LANBUNIIFMSUNNANEIUBNEIVIVLAL 3(3-0-6)
CHEM 206 :  Organic Chemistry for Non-Chemistry Students
Woulvidasniunan  :  2.AY. 104 (203104) %38 2.A4. 111 (203111)

n3dnuunuaznisdende wusylululanavesansusznoudunid UfAseaddun3d ez
asUseneudumisd wedvhdnlalaseniveu leluweiduuaylalawesliasegy aweslewnll a1susenauuelsuuin
a15Usenounslalan weanesed fusa uazdwes ollu waadlanuazflau nsnA1sUBNTANLALOYNUS
mstulawnsn 80n nineviily wWulne waslusiiu

Classification and nomenclature, bonding in molecules of organic compounds, organic reactions,
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organic compounds analysis, aliphatic hydrocarbons, isomerism and conformational isomers,
stereochemistry, aromatic compounds, halogen compounds, alcohols, phenols and ethers, amines,
aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids, peptides
and proteins.

2.A%. 209 (203209) : UfURNIsATBuNIIdmSuTinAnwuana1AivIAll 1(0-3-0)
CHEM 209 :  Organic Chemistry Laboratory for Non-Chemistry Students
Woulvfidesinunon @ 2.A%. 108 (203108) %38 2.A4. 115 (203115); uazamzidouiseu

W5BUNY 2.A3. 206 (203206)
wurihgUnsaiuazuurUfififornuvasadsluiesufiinined wataujifinsiugiunand
dun3s leloweslasssuuazaineilelelowes UjRtonaidunidiugiu uasmadnnesinmilsidudosiy
Introduction to the equipment and safety procedure in chemistry laboratory, basic laboratory
techniques in organic chemistry, conformational isomers and sterecisomers, basic organic reactions and

preliminary analysis of functional groups.

2.am. 315 (211315)  : Faeiibesdu 3(3-0-6)

BCT 315 : Introductory Biochemistry

Soulafidewsiudoy  :  2.a%. 202 (203202) wis 2.a%. 204 (203204) Wi 2.A%. 206
(203206)

umigtaiailvesdiidin wwaduavesduszneuroswadndnnsinuimsiueil aslulainsn ddin
nsnezilunazlusiu toululuaslaeulel nsndinddnnsdsiudianaseuasdmasny uasiualiuszynd

Introduction to the biochemistry of life: cells and subcellular organelles, principles methods of
biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-enzyme, nucleic acids,

electron transport and bioenergetics and applied biochemistry.

2.9%. 319 (211319)  : UfURn1sTATiLUDAY 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Waulvidesdiunoy  :  awzilsuissuniauiu 2.99. 315 (211315)

ANSUlEIATINEI9UY aNe TUsAY ouley way nsadaAasn

Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids.

2.3%. 205 (215205)  :  9a¥2Wen 3(3-0-6)
MICB 205 :  Microbiology
Wauluifosdunan @ 2.97. 102 (202102) wag 2.99. 104 (202104); %38 2.972.147 (202147)

i Useiivesgadiinet /n1smegatiniven Rduvsdinsuaslonuwazeuaslon AnuvaInvaeLay
nsdaduunuuafiFe lnvuinisuasnsngdssgauriduasnsiulntesgduns wunuedTuvenaunid
dunsiduaznisnelsa Mifawazglduduinel Wugeaniuazmalulagyininesdunid 9ad3nen
DAAINNTIULAZTDINT LLa%}a%ﬁVIU’]éQLLQWéj@N

Introduction, history of microbiology, the methods in microbiology, Procaryotic and eukaryotic
microorganisms, bacterial diversity and classification, nutrition and cultivation of microorganisms and
microbial growth, microbial metabolism, microorganisms and diseases, viruses and immunology,
microbial genetics and biotechnology, Industrial and food microbiology and environmental
microbiology.
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2.2%. 206 (215206)  :  UURAN1SIATIINGT 1(0-3-0)
MICB 206 :  Microbiology Laboratory
Waulvidesriunoy  :  amzilsuniouiu 2.9%. 205 (215205)

a

madiAfiugIun199aT2ineT N13AUANTAUNTE NsinIsAEagAun3s lnssaiavesuundie ng
winiuTanaglnrunisvesndunds mamzidsauaiiFeluaninlios nfiau wuuuaunisasyiulnves
wuAilidy wunuedduveauuaiide fivla lfa nliduiuinet yadaingngnainnssu gadaine1vesiiy 92
FIINYIVDIDINA kALAYIINE VDAY

Basic techniques in microbiology, microorganism control, microorganism cultivation, bacterial
structures, bacterial growth and nutrition, cultivation of bacteria in anaerobic condition, cultural
characteristics of bacteria, bacterial metabolism, fungi, viruses, immunology, industrial microbiology,
drinking water microbiology, air microbiology and soil microbiology.

2.2.2 l@aw1zav1U9Au (Major requirement)

2.97. 231 (202231) @ WugAans 1 4(3-3-6)
BIOL 231 : Genetics 1
woulvidaennunay  : 2.92.101 (202101) wag 2.92.103 (202103); %38 2.92.147 (202147);

%39 2.972.184 (202184)

wunadsudy fafiadada lomauasnmavadeuneadi nstmuamalaztusnssuiitutumne
AnuduuSsEnisduayaeudiutu msdienendnuvaeniaiina fululsseins fugmanidviunis
USuUsaiiug anaRaunfidsiauuaslnssaiavesdastulen Suadu Sndnaveausinaziugnssalulelanad
4T3 ANSIUINTTURATNTVINNIUYDIBU TUTIAINTTY

Mendelian genes, multiple alleles, probability and chi-square test, sex determination and sex-
linked traits, linkage and recombination, quantitative traits, population genetics, genetics for breeding,
numerical and structural chromosome aberration, mutation, maternal effects and cytoplasmic heredity,

genetic material and gene expression, genetic engineering.

2.97. 260 (202260) : NITIATLTUULATAINUAAINUAILNIYININ 4(3-3-6)
BIOL 260 :  Systematics and Biodiversity
Wouluidasniunan  : 2.92.101 (202101) waz 2.92.103 (202103)

Y

ANUAAYUBINITTATLUULALAUNAINNAENNTININ N B N153IANGUNDUDI L Inshiad wasilels
sﬁuﬁugw wadiansiiuiegnazsiusunguusiuesu nsiiad wazilala n1sussensdnvae LaENIIHITe
egeansnquusiuesy nsiiad wazilela n1sdnssuunguueiesu stﬁafﬁ LLauﬁqla%uﬁuﬁﬂu A
%a’]ﬂﬂa’]EJT/]N"U’Jﬂ’]WGUENﬂﬁiJQJE]LUE]Tm Iwa‘wam wazilala mqwgmiaﬂﬂauwwuwu%m L%ﬂﬂﬂﬂ’]iLﬂU@’Jﬁ]EJN
LAEIIUTIUNNY ﬂTﬁ‘U'ﬁiEJ’]EJﬁﬂ‘l%}EuuLLauﬂ’]'iﬁﬂ“UE]?V]EJW‘T’]’&G]‘JWEU ﬂ']’ﬁﬂﬂ'iu‘UUWEUSULlWU'ﬁ'm AINURAINNANYNN
AN NVDINY wqwamiﬁmﬂqmmmuﬁugm WATANSAUAIBELALTIUTINERNT MTUTINENYULLAZANS
fetoInemansdns ms%’mzwé’misﬁy’uﬁugm ANLvaINVAEYITInwYesdn Tuay U TRnsiiedes

The importance of systematics and biodiversity, basic classification theory of moneran, protist
and fungi, sampling and collection techniques of moneran, protist and fungi, description and scientific
nomenclature of moneran, protist and fungi, basic systematics of moneran, protist and fungi, biodiversity
of moneran, protist and fungi, basic classification theory of plant, sampling and collection techniques of
plant, description and scientific nomenclature of plant, basic systematics of plant, biodiversity of plant,

basic classification theory of animal, animal sampling and collection techniques, description and
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scientific nomenclature of animal, basic systematics of animal, biodiversity of animal and related

experiments.

2.97. 311 (202311) @ P Imerszauiwaduazluana 4(3-3-6)
BIOL 311 :  Cell and Molecular Biology
Woulvidesinunon @ 2.92.102 (202102) wag 2.92.104 (202104)

amsmenradiarlasaisiiugIuessruUNMTiven Falmana Tassaiauasviniives
oosunuuadeng 9 Fndnsuarmsiiulnveead madsuudassuauasmsvmihilanzvoasad nsuAys
YouTad uazalavnawadingr mylasgiwadmand uaznsiufoRnmsiiieides

Overview of cell and elementary units of biological system, biomolecules, structures and
functions of organelles, cell cycle and growth, cell differentiation and specialization, cell aging and
cytological techniques cytochemical analysis and related experiments

1.7, 382 (202342)  : WenEESSIMEAIY 4(3-3-6)
BIOL 342 : General Plant Physiology
wauluifosdunan @ 2.99.102 (202102) wag 2.92.104 (202104) was 2.A4. 206 (203206)

maAsusUNEIL wadfimwaih mudiniusvesiiluiy wunueddy eules] madaasigiuasnis
wiela wunuedtuveshlasiou sipomnsisidunazndninas MsunsmemsuayIsnsidads magauay
NSEUALI519INNT AVILQANANYTVDIAULAZNITIANIT NSIAUIALANITIITEY TEAUVDINITAIVANNISLATEY
msmuaulaggesluulunsruaunmaadyivls maAuladienisduiug msRanauaznisiaiey s doum
91guarM N wazUfuRnisiiAeates

Energy conversion, plant cell and water, water relation in plant, metabolism, enzymes,
photosynthesis, respiration, nitrogen metabolism, essential elements and criteria, nutrient deficiency
and diagnosis method, absorption and translocation of mineral nutrients, soil fertility and management,
growth and development, the different levels of development control, hormonal control of growth and
development process, reproductive growth, fruit set and development, senescence and dormancy and

related experiments.

2.97. 371 (202371)  :  UWAINY 4(3-3-6)
BIOL 371 : Ecology
Wouluidasniunan  :  2.99.102 (202102) waz 2.92.104 (202104)

W3 warnsiieddPinsdalnal Jadenianisnin wazn1suiud niwens wazdssudulunng
Msadn Gnringisznng Ujduiudseninededin avamainvatemadinm Fagiimans msidsuuas
wnuil MseneneANdany kagmsvulsusinens wesesdlelumsdnwssuuiing uyudiuszuuing Jam
Aawnden uaroonaaaumieiufiRnmsiiisites

Evolution & Ecology of speciation, physical environments & adaptation, conditions and
resources, population ecology, species interaction, biodiversity, biogeography, succession, flux of energy
& flux of matter, tools for assessing ecosystem conditions, man & ecosystems, environmental problems

and field trip or related laboratories

2.97. 405 (202405)  : AIWUINIT 3(3-0-6)
BIOL 405 : Evolution
Woulufdasnunay  : 2.92.231 (202231) waga.92.371 (202371)
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U TALAZMIAAFINY VBINTEUIUNTITAUINIG ENFIUMIANTIANINIT NsEUUMTTimuINIsiag
nsARdeNNIeETINR nalnmMaARITnuns-fugamansuserng ANUWANAMUsHUTeiugNITILaENIS
Wealddlnd ITauinisurnia AUd1AYU9IANURAINTAIENINTININ ITauin1svesiiviazilala 1y
audnwarlunauasmsdsuuUadlugaadnunefuiilumsusuiededinnndanedondiduidug
un Wannmsvesdnd Mnlusladaluduumds Mndnflifinssgndundadunininssgndundiuasdnfides
andsun Wudnsagiivasliannsoususludanedeniifu Tudfsun vuun wesasslueiniald
Tiwunnisveslnsiunuiasuyyd

History of evolution theories, evidences of evolution, evolutionary process by natural selection,
evolution mechanism — population genetics, genetic variation and speciation, macroevolution, benefit
of biodiversity, evolution of Plant and fungi: from primitive to advance, adaptation from aquatic to land
plant, animal evolution: from protozoa to metazoan, from invertebrate to vertebrate and mammal,

Primate and human evolution

2.9, 491 (202491)  :  duNUITIINYN 1(1-0-2)
BIOL 491 : Biology Seminar
woulvdasnunay  :  UnAnwvuln 4

m%mﬁmﬁaﬁwLauawaqmuwmsm&ﬂmai%ﬁugmmﬂ%é’ﬂmimﬁwmmam%uazﬂmm'%amﬁmﬁa
UlauaNauLuUNIAlAl N1SRTENALazUA ATNAINEIMTUNITULAUIHAMULULUTTENY NITHNYRY
ﬁ’]LﬁuaNaQWULLUUﬁEﬂBLLaxﬂﬁaﬂﬂ(‘\J@LLa?dﬂﬁﬁWLﬁ‘u’eﬁjiy,%’]ﬂLﬂHLLUUﬂ’]ﬂUﬁEﬂEJ

Medias preparation for oral presentation with fundamental scientific methods, media
preparation for poster presentation, preparation and personality for oral presentation, oral presentation

training and oral presentations of special projects.

2.97. 493 (202493) @ UgymLA¥N1eTIINeN 3(0-9-0)
BIOL 493 : Special Project in Biology
Raulufifosnunay @ UNANWITUUN 4 ©SaMIUANUTAUBBUVBINIAIBITIINGA

usseliindnwudlatailemuasvouaiissvhuarduneulunisidse msdaumisuwesaide
AI92URUNNTIY N191113T8 SIVTINNALAZIVYUTIPUNS LAUDNAIU Lazdaulniuan i'JﬁJV]zﬂLaIZJQfJJU
auysnl

Explanation research topic and experimental set up, construction research hypothesis, designing
research experiment, experimental, gathering results and written proper report, research presentation,

oral examination and submit final report.

187, 341 (214341)  :  dandssimeninly 4(3-3-6)
ZOOL 341 ; General Animal Physiology
Woulufdassnunay ;2.7 102 (202102) wag 2.aY. 204 (203204) wag 2.aY. 208

(203208); %38 2.42.102 (202102) way 2.A%. 206 (203206) WAz 2.A4.
209 (203209)
N3LUIUNINNETTINTUNIANTTINNAL A9 TRUIN1TN a3 IV Idn auqaﬁmamé
579 ansomskaznsgey nsminveudelulasiau ssuulvadeu nsmels MseuaNgmgil nénileuay
MaAdeudl sruuUssamuaze iz fududa szuusionlve wazszuuAuiug
Physiological process of life and evolutionary trends in animal physiology, water and ionic
balance, nutrients and digestion, nitrogen waste excretion, circulation system, respiration, temperature
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control, muscle and locomotion, nervous system and sense organs, endocrine system and reproductive

system.

2.2.3 IAWIZAULADN

2.92. 301 (202301)  : wadiannsldiadesilannedainen 3(2-3-4)
BIOL 301 : Instrumental Techniques in Biology
Roulviidesinudoy  :  dUnfAnenduln 3 wazmuanuwivreuvesiou

nann15v91u 1801514 wazuuaneansigusglesi HPLC, Spectrophotometer, GC A1SE18ATN AT
Nanmnelindesganssal nsUssAvgaunsalivendansuednandanmasldednaing / wannsvinau
Bnsld wazwuamamsliusslevtindesganssaiuuusing mawisuseguiieltlundonanssmididnaseu
wannsvineu 38015l waswuamenislduselevindesganssmiBianaseuwuu SEM uay TEM wdnn1sineu
Bn1sld wazuumanslivssloviiaiesiielinnesilulnsiaunarquniniady wdesllodiameimarsadnaly
WY #anA15%191U 501917 tazuunienisltusglewil PCR, Electrophoresis, Tissue culture instruments
wdnnsviau Bmsle uazuumsnnslivsslowiiedesilouazqunsaiinaingmisun n3esileuavgunsal
Deinemieth uasdfiRnisfiieades

Principles, methods and application use for HPLC, GC, Spectrophotometer, drawing and photo
under microscope, scientific instruments from simple materials, principles, methods and application use
for kinds of microscopes, preparation specimens for SEM, principles, methods and application use for
Scanning Electron Microscope (SEM), Transmission Electron Microscope (TEM), principles, methods and
application use for NO, Analyzer, application, water potential analysis in plant, Principles, methods and
application use for PCR , Electrophoresis, plant tissue culture, principles, methods and application use

for terrestrial environmental instruments, aquatic environmental instruments and related laboratories

2.97. 302 (202302) : lulaswaia 3(1-6-2)
BIOL 302 :  Microtechnique
Wouluidassuney  :  2.%9. 102 (202102)

unt N13nas taznssnwanm lilasmeliaauing lilaswietaneden wasUfuRnsnne e
Introduction: fixation and preservation ,plant microtechniques, animal microtechniques and

related laboratories.

2.97. 303 (2023303) : UszARY2INeN 3(3-0-6)
BIOL 303 : History of Biology
Wouluidasnnunan  :  2.99. 102 (202102) waz 2.%9. 104 (202104)

9A31LINY09TTINeY IrinenluganeulseiReanfuazganats Ju dude wlaluwidle wagddud
Frmeluganinlusu Tvelugalsiiu Tnelugaomiu gastuWAauinents medadaminendouas
anAISIneImans UseiRvesnsdnsruuvesdid®in Imuinmsteuwasndmisiaivemniy $ively
AMSTEN 20 uinnTn/AsseRvimedineuasanuiminismansiinglusnssui 21

Starting point of biology, biology in prehistorical and middle periods: China, India, Mesopotamia,
and Egypt, biology in ancient Greek period, biology in Roman period, biology in Arab period, Renaissance
period, university establishment and academy of sciences, history of systematization of organisms,
evolution, before and after Darwin’s era, biology in 20 centuries, biological inventory and advances of
biology in 21 centuries.
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2.9 304 (202304)  : Fea¥rsassAdmiudayanisdaine 2(1-2-4)
BIOL 304 :  Creative Media for Biology Information
Woulufidasiunon  :  2.92.102 (202102) waz 2.942.104 (202104)

unthuagunumesnsdeanstoyamsineimans slauazusuanvesde uaznsidenldlivanzan
futeyaidonassmadyiner masSeudeyanstiinerdmivainsde msahauazuudsnmaneiineatie
Tlumsiiauenuedsinen msaduasdinderdvifloveadioldlunsiiauenumsdiven msadsde
wuudulvinsinuesteyanadsiner msairsluamesdmiutoyanadriven uasujiRnsiieades

Introduction and the role of scientific communication, type of media and proper media for
selected biological data, biological data preparation for creating media, creating and editing digital
pictures for presenting biological data, making and editing VDO clips for presenting biological data,
making Info graphic media with biolosical data, creating a poster presentation for biology information
and laboratories on related lecture topics

2.99. 310 (202310) : I Inervesldua 3(2-3-4)
BIOL 310 : Biology of Fruit Plants
woulvidasnnunay  :  2.99. 102 (202102) waz 2.42.104 (202104); wag 2.A3l. 206 (203206)

haz 2.A4. 209 (203209)
Anudunuasanuduiudvesuyuduaznalil, naliiuazannudeinisvesuywd, Snwasnadugiu
et msdnduunlivaiesughanaglinamly, nmsadyivle, a3Timeinsauiug, mamanaliuaznisiiv
FAen, Msdansmdmsfiuien
History and relation of human and fruits, fruit and human desires, morphology and taxonomy
of commercial and non-commercial fruit, srowth and development, reproductive physiology, fruit

production and harvesting, Postharvest management and field trip or related laboratories.

2.97. 331 (202331)  : n1sUSuUTaNugiNY 3(2-3-4)
BIOL 331 : Plant Breeding
Woulvidasinunou @ 2.99. 231 (202231)

mmﬁﬂﬁiyLLawé’ﬂmiﬁugmmmmsﬂ%fuﬂiaqﬁué:ﬁsuLLammﬁumiﬁuﬁuﬁfﬁuaqﬂﬁn LWIRAVNINUGAERS
fun1susueiug AnuwdsuniuresdiwulasiulsuwasanyaglndnaoualunsUsuuaiug nseuiuns
USuugeansiuguaznsdniden argiugnal N15USuUTIRugAUMULIALAZLIAY NTHANTINTENINHYA
¥iln Msnaneiugiigninilenth ﬂfmwwlﬁmLﬁm?jaéfm%’umiﬂ%’w@maNﬁm walulag¥inndwsunis
USuUsananan wagfuRnmsiineados

The importance and principle of plant breeding and reproductive systems in plants, concepts
of genetics and plant breeding, chromosome variations and polyploidy in plant breeding, plant breeding
process and selections, hybrid variety, plant breeding for diseases and insect resistance, interspecific
and intergeneric hybridizations, induced mutations, tissue culture for crop improvement, biotechnology

for crop improvement and related laboratories.

2.97. 332 (202332) @ WugAEns 2 3(3-0-6)
BIOL 332 :  Genetics 2
Woulvidasnnunan  :  2.99. 231 (202231)

8u laslulay waznalnnisaienendnuaenungueduuag N15VNUTINTuesdy wagdunviline
M svhukunvesduludddinmnanasen nsaienendnyENgnAUANMEEUNaNERULL NSNABRUS YU
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fu: msdumlashileniiduiioguesunaneiug msnaneiugsziulastiles: nmsdumlaslileufiduiieguestu
WugAtansUssrnsuasiugeansveI Tauinis Wugmansvewuaiise fala waglida nsauaumsvinau
vosgulungugaslen WuglaInssy Wugmansglauiu Wugmansuyue

Genes, chromosomes, and the mechanism of Mendelian inheritance, gene interaction and
lethality, eene mapping in diploids, polygenic inheritance, gene mutation: detection of chromosome
where the mutation occurs, chromosome mutation: detection of chromosomes where genes are
located, population and evolutionary genetics, the genetics of bacteria, fungi and viruses, regulation of

gene action in eukaryotes, genetic engineering, immunogenetics, human genetics.

2.97. 333 (202333)  :  nATANUIUNISWUSAENS 1(0-3-0)
BIOL 333 :  Fundamental Techniques in Genetics
Woulvidesinunon @ 2.99. 231 (202231)

nswaNiug 1 anwarluinasss wazn1siasgvideya nswauiug 2 dnvagludnases Lagnis
Wasgndeya nsigvenduuulaslulying waenTATITeNa NINARBIHANTUTLAXNTIATIETNLNIA
Tuihlsaves wallanstniilmdanednaseatuiiy n1sviatslendusspumsmeaiinnisdeudlasiulauliiin
waU MIAREBNLANSUIBUUNIRUENTsHluYSEMNSMENTTaee UL

Monohybrid cross in diploids and data analysis, dihybrid cross in diploids and data analysis, sex-
linked transmission and data analysis, mating and tetrad analysis in Neurospora, polyploid induction
techniques in plants, human karyotyping by chromosome banding techniques, selection and genetic

drift simulation experiments.

2.91. 334 (202334) ﬁuqmamﬁmaqalﬁaaﬁu 3(3-0-6)
BIOL 334 :  Fundamental Molecular Genetics
woulvidasnunan  :  2.99. 231 (202231)

lpssasauaznsdiansdinveasiugnssy nsuanseenvesdu nannsveawalulaglunisadefoue
geRa TUTIAINTIN NsUsEENAATAINUgIAINTIY
Structure and replication of genetic materials, gene expression, principles of recombination DNA

technology, genetic engineering, application of genetic engineering technique

2.97. 353 (202353)  :  AUFUINY1VDINY 3(2-3-4)
BIOL 353 :  Plant Morphology
Wouludidosirunou  :  2.99. 102 (202102) waz 2.92. 104 (202104)

[ '
a0 o a U o

nsidinvesitaznsindwun Wldivieandss auinsvesiivliviedndss Nudlvoandestua
firlunguiisu aunmsvesiiviiudn fvudaddes fgnenwazfiRnsiieidos
Origin of plants and classification, non- vascular plants, evolution of vascular plants, lower

tracheophytes, ferns, evolution of seed plants, gymnosperms and angiosperms and related laboratories.

2.99. 356 (202356) : NIYINAVDINY 3(2-3-4)
BIOL 356 :  Plant Anatomy
Woulvidaenunan  :  2.%9. 102 (202102) waz 2.49. 104 (202104)

anvauelUveaiudugs wadily Weidardey Waiden135i@afe) adennatedou lassaives
310 laseasnsvesdsiu lassadevesly lassassansmas lnssasnenen nawasinuazUfiRnsiigades

General structure of higher plants, plant cell, meristematic tissues, simple permanent tissue,
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complex permanent tissue, root structure, stem structure, leaf structure, secretory structure, structure

of flower, fruit and seed and related experiment

2.91. 361 (202361) quwaagmu%s’mﬁl'fﬂﬂ 4(3-3-6)
BIOL 361 :  General Plant Taxonomy
Woulufidastunow @ 2.972. 102 (202102) waz 2.4, 104 (202104)

‘Viaﬂﬂ?iLLauﬂ’J"lﬁJﬁiﬂEJ“UENWQﬂ‘UEJUﬂi@J’Jﬁ'm Iﬂiﬂﬁi’m%ﬂﬂﬁmﬁ’m’]%HW%EJQW‘UﬂEJﬂ ﬂ'ﬁL“UEJUﬁG]ﬁW&]ﬂLLﬁu
1@@ SHNTUADA ﬂ’]iL“UEJUﬂWUii‘EJ’WEJaﬂHm ‘W‘U ﬂ']ﬂ“ULLa ﬂ’]iﬁﬁ%‘iiﬂ’)ﬁ?uﬁ’mi‘Umi’J"\]ﬁT‘UﬁJW‘U amwumﬁ
ayﬂiuaﬁ’muawa’mmmam Uﬁu’)@]ﬂ?iﬂﬂﬂ%mﬂ‘w% EJ‘H@‘ULLau’NﬂW?ISL‘ULaEJQL@EJ’JLLauW?iFLULaEJQ@J b e
UftiRnsiiAeates

Principles and meaning of plant taxonomy, morphology of flowering plants, floral formula and
floral diagram, plant description writing, key usage and key construction for plant identification, plant
categories and nomenclature, history of plant classification, orders and families of Monocotyledons and
Dicotyledons and related laboratories.

2.97. 362 (202362) 1 WHNBANAAILATYGNA 3(2-3-4)
BIOL 362 :  Economic Botany
Waulvidasriunoy  :  2.949. 102 (202102) wag 2.2, 104 (202104)

o o

¥ia WAINN anvaenIngnuaIans waen1sliusylevivesiuasugiandfgy nseuiunsuan uay
N3RaIAveINLATYERINA1ATY wasU uRN 5NN ITes
Species, sources, botanical characters, applications of important economic plants, production

processes and marketing of the important economic plants and related laboratories.

2.97. 410 (202410)  :  WONWANENTANFHINNTTH 3(3-0-6)
BIOL 410 : Industrial Botany
Wouluddositunou  :  2.92.342 (202342) way 2.92.362 (202362)

v
A o L%

nigaduazanduinNlsgad dulsanivnaznizae weanAasaALaze WUy Udureos
semy winlulagvodnla aguuaslil ueavi sen wazles widlvgeduaslulefiwa
Cell wall and their products, plant fiber and paper, alkaloids and drugs, vegetable oil, essential

oils, starch technology, grapes and wine, malts, hops and beer, gasohol and biodiesel.

2.97. 421 (202421) m'a'ﬁ'aé’wumu'lmsuaqwaé 3(3-0-6)
BIOL 421 : Cell Signaling
Noulviidaenunou @ 2.92.311 (202311) %39 2.92.321 (202321); uaz 2.9%.311 (211311)

30 2.9 315 (211315)
nsdedyaRIwnensruINMsealSiadulaeudulawa nalnnsfudyyaninnieuenisad ns
novausIfonIAuBealufin N1SRBUABIHEAILALNIUNIToaTiing NsFedm I uHIusTUUAD
dulszneu dyaumsuuLTas leenlnda
Phosphorylation cascade by MAP kinase, extracellular signaling mechanism, response to osmotic

stress, stress response via STY pathway, two-component signaling, cell division signaling, apoptosis.

2.97. 432 (202432)  :  walulagfidue 3(3-0-6)
BIOL 432 : DNA Technology
waulufifosniunan @ 2.99. 231 (202231) #IBDANUAIUAUYDIUYDINIAIYI
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Adueguuuusing 9 dadodamademsidsundasguinedidue aaudnvar ssdUsznouuaslasiaing
vesAduefinuyhluuazuuudu q gudnvug ssduszneunaslasiaiivesiiuefiillasaiisinennund
Audnue psdUsznauarlnsamosmimelusiuuuiiduasesituun waluladdmiunisfine Ancient
DNA (aDNA) waluladdmsunsanen Environmental DNA Sisisiunainaddefiiedastunmsanuiby

Different forms of DNA and factors Influencing DNA conformational change, Characteristics
composition and structure of DNA, Characteristics composition and structure of unusual DNA,
Characteristics composition and structure of synthetic DNA, Technology for Ancient DNA (aDNA) studies,
Technology for Environmental DNA studies, Analysis of research articles relevant to DNA studies

2.97. 433 (202433) @ fdueUISIAnRIAzNSUsTENG 3(3-0-6)
BIOL 433 :  DNA Barcoding and Applications
Waulvfifasriunoy  : 2.9, 231 (202231) WSEAIUAIUMIULBUVBINIAIY

amudiiuguiugmansluanadesdliulusosinued winmsvestiBuieunldnfuaznsly Bms
MemBueudlanne madenuaznslifisueunslan deruardadovaiimsmdueuiidnne nsldmdue
uildnRsmiuminmelasalsgiusai msvszgndfiduonslénms msliemeiunaraideduiidu
uslanag

Fundamental knowledge on molecular genetics — Organelle genomes, principle of DNA
barcoding and its use, DNA barcoding methods, choosing and using DNA barcode, advantages and
disadvantages of DNA barcoding method, uses of DNA barcoding and High Resolution Melting analysis,

DNA barcoding applications, analysis of DNA barcode research articles

199, 434 (202434)  :  Fad@rsaumAAIEns 3(2-3-4)
BIOL 434 :  Bioinformatics
Soulafidewiudoy  : 2.99. 311 (202311); W50 2.97. 321 (202321) W3p 2.9M.311

(211311)

Suwesilln efiumdaya wasnisUsTnaNawuuNgue szuugIutayawazn1sdaLiutoya n1sdudu
Yoyaiifloglugrudeyavudumesidn Bnsdududuanngudoyauudumesiin msiUisufivuruunnsis
YosduLUAkAzEIRUNIAREELY N1TIATIEEY NFIATelUsAu TUsunsunwiiisalumsiiasevideyanis
oy @7Aven TUfTRMsTRedesdumviaenilinds

Internet, big data, and cloud computing, database system and data collection, database
interrogation and data searching technique, gene acquisition on the internet, bases and amino acid
sequences comparison, gene analysis, protein analysis, Perl programming in molecular biology data

analysis and related laboratory once a week

2.97. 435 (202435)  :  msuUaswugiNY 2(2-0-4)
BIOL 435 :  Plant Transformation
Waulvfidasriunouy  : 2.9, 231 (202231) WSEAIUAIUHIUBDUVBINIAIY

NNV TR YA NY UseiRvaanisuuasiug vk uudy Tunauvainiskiasiug iy 350154

3

[ o

f1eflauendeu B sdiaeRiduenienss n1sUszyndnisuUasiiug i dedrinfidaenisidouaznng
o o A a ¢ a 2 I o o A
WM Uasiugity wasmslamenunanuIneimansiingtun1siUasiugiy

Principle of plant transformation, a short history of plant transformation, steps in plant
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transformation, Indirect DNA transfer method, direct DNA transfer methods, applications of plant
transformation, constraints impeding the research and development of plant transformation, analysis of

research articles relevant to plant transformation

2.%7. 436 (202436) : uUIANSIUMALUIABTININW 2(2-0-4)
BIOL 436 : Innovation in Biotechnology
waulvfifasriunoy  :  2.99. 231 (202231) WSEAIUANUAULDUVBINIAIYY

winn1sveanaluladdinin UseTavesnaluladiinin wadaddaildlunumaluladdnm
Usgloviduazannudssvoamaluladdinam vlanaznisuszgnaldinaluladdanim a3osssulusu
wmelladFanm mslesegiunarideiiiertumaluladdanm

Principle of biotechnology, history of biotechnology, important techniques used in
biotechnology, benefits and risks of biotechnology, types and applications of biotechnology, the ethics
in biotechnology works, analysis of research articles relevant to biotechnology

1.97. 438 (202438) @ FIWUINITVDINY WY 3(3-0-6)
BIOL 438 :  Human Evolution
woulvdasniunan  :  2.99. 231 (202231)

nEng I munesayed drduduliaunsresyed msduunaeiuguesiyud yafidauas
n13NsENeveuyuiealuil WINusvesuysdyalud ITuuinsnediausaginusssy ITmwinisiulsaluy
wyud Madsuulawesdunndoniuifauinsuesywd wazounanyesdiannmeLyed

Human evolution evidences, stages of human evolution, classification of human lineages, origin
and distribution of modern human, modern human races, sociocultural evolution, evolution and human

diseases, environmental changes and human evolution, and the future of human evolution

2.9, 442 (202442) anwafsi'“mm%guga 3(2-3-4)
BIOL 442 : Advanced Plant Physiology
Woulviidasinunou @ 2.92.342 (202342)

L3JLL‘V]U@%%WU@QW‘ULL&8ﬂ’]iﬂ’J'Uﬂll ﬂ’]iﬂ’JUﬂNLllLL%U@?%N%ULLiﬂLLa%%uﬁﬁ@\‘iIUW% NNIANIDDNLLAENTT
muauvesdiluiiy Fiverseiulinanafifeataslunmsaununszuiunmsmeaisinevesiiy sesluufivuay
UNUIMABNITASHAULS Auiantivessesiuuiirlunismiuaunsasyiulavesiy @3sinevesivnels
mLeSen AATEnsendndu mneientn meleainde AueseaduLazaASEaEanul
AVIUIATENSOU LaTAILIASERBY

Plant metabolism and regulation, regulation of primary and secondary metabolism in plants,
plant gene expression and its regulation, molecular biology involved in the control of physiological
process in plants, plant hormone and its role on growth and development, progress in hormonal control
on plant growth and development, physiology of plants under stress: plant stresses and responses,
oxidative stress, water stress, salinity stress, chilling and freezing stresses, heat stress and other stress

and related laboratories.

1.9, 443 (202443)  :  mIsSIzAsLTad telbauazaTansity 3(2-3-4)
BIOL 443 : Plant Cell, Tissue and Organ Culture
Woulvidasnnunan  :  2.99. 231 (202231) waz 2.%9. 342 (202342)

o 1 & A A A wa & s & A A a o
UWUWZﬂﬂqiLquLaSQLuaLUaW% UsEIANISINNZLASUTAALALLU BLEDNY a’]ﬁ’ﬁLLﬁgLV]ﬂUﬂWI{ﬂUﬂ’]i
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BB UUANS 9 ﬂﬂ%’ﬂﬁﬁmas&’ﬂﬁﬁLLazg‘Uqumi@uimaqLsaaél,wwl,??m MTNULARNE kazNITANDTYIY
nmafalgufneuuile woulnslauuda azdluauda n1swsyiulavaduslanaias wgAnssuvaslasiulay
warAuLUiueiugnITIwesadiniziAns nsUszgndldimadanmamesdsndeiBofivlumanisinuns
nsUsgenddmiunsuuleRugiie Msveneugity nsuaniadasnlisa nsUssenddmiunisndnansyie
iflufiy uazmaiudnuaeiudiin uazufuRnsiifedos

Introduction to plant tissue culture, history of plant cell and tissue culture, culture media and
techniques in plant tissue culture, factors influence induction and pattern of cultured cello growth,
callus induction and organogenesis, somatic embryogenesis and gynogenesis, protoplast growth and
development, the behavior of chromosomes and somaclonal variation of cultured cells, applications of
the plant tissue culture techniques in agriculture, applications for crop improvement, crop propagation,
virus-free crop production, secondary plant product production and germplasm preservation

2.97. 446 (202446)  :  N15RTYAULATUNY 3(2-3-4)

BIOL 446 :  Plant Growth and Development

Soulafidewiudoy  :  2.99. 342 (202342) %S0 MuANLWILYaUYBINIAAYTITIRSUTIANY
UginAne

#39IV810UAN d5TIVEVOIRU A3TINENVBINN A3TINENVBINA UarNITFeNALDY UarUfURNS
IGIIETRN
Physiology of seed, physiology of vegetative parts, physiology of flower, physiology of fruit and

senescence and related laboratories.

2.97. 461 (202461) auniuaﬁﬁu{?ugwmﬁwan 3(2-3-4)
BIOL 461 : Advanced Taxonomy of Flowering Plants
Woulvidoseinuneu  : 2.97. 361 (202361)

Ui enaseynsuIsIuY ssuumsindwunivalutagiu 296 LLazaqaﬂJaqﬂﬂULgmLﬁm WA ua
anavesfisluidssd llunsmuaznmisvunu Banweynsuisiuuuulnl wasufoinisfiieitos

Introduction, literature of plant taxonomy, current system of classification, families and genera
of monocots, families and genera of dicots, monograph and revision, modern method in plant taxonomy

and related experiments.

2.%9. 463 (202463)  : luslelad 3(2-3-4)

BIOL 463 : Bryology

Soulafidesiudoy  : 2.99. 102 (202102) waz 2.47. 104 (202104); Wi 2.97. 260
(202260)

dnwnuglameluvesluslelld : mnauanimsdugiuine wazdfmuinisves uoad dedii
uazgasuise nsdnduunuaulnwelslalngi nsindwununsuauiilalnni nsindwunluslelvnn as
ousnsluslelild msliuselonilusTeldduiivstuanne uasfifinisiiieades

General characteristics of bryophytes: the differences of mosses, liverworts, and hornworts in
morphology and evolution, classification of Anthocerotophyta, classification of Marchantiophyta,
classification of Bryophyta, Bryophyte conservation and use of bryophytes as indicators of pollutions

and related laboratories.
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2.97. 470 (202470)  :  FpdiAnans 2(2-0-4)
BIOL 470 : Biogeography
Woulvidesinunouw @ 2.949. 371 (202371)

AWINFONNINENNLALNINTENBYFTTIn URdTUS ST nuaymInseasvesdeldin ns
sunumsiivg qudn ngudsdidin warlulon nsidsuudasiiuniuazgiionnia n1snszaneus s
AsoUATEILT warn133nTIu Tanns maindd@inviell uasnsgaiug glimansussaumainans
MBI waBIieanivadlan FglimansuazIinuinisuyed nsdfnw

The physical environment and the distribution of life, biological interactions and the distribution
of life, ecological disturbance, communities, formation, and biomes, changing continents and climates,
dispersal, colonization, and invasion, evolution, speciation, and extinction, the geography of biological
diversity, the biogeographic subdivision of the earth, biogeography and human evolution, case studies.

2.97. 471 (202471)  :  d@aatadInen 3(2-3-4)
BIOL 471 :  Animal Ecology
woulvdasmnunan  :  2.99. 371 (202371)

Uadvaanndouiiinasienisnszaeuazaugauanysaivesdnd nanuszung an1izdnifuiy
an1gUsER N1SAILAZNITLANLEILTITY AMUNAINNANBVRIERNT NITATLALUALAITUNTVBIERT HAIINATS
sunIU Ufduiusseminedninasite: nsunsnszatsdniug mansesnuainuyed nseydnvdnivl JfURnIs
fdedowieufuinsnaauuduaiasnilnds

Environmental factors affecting distribution and abundance, population dynamics, herbivory,
parasitism, predation and Competition, animal diversity, distribution and Dispersal, effects of disturbance,

animal-plant Interaction: Seed Dispersal, man’s impact, wildlife conservation

2.99. 472 (202472)  :  WAAMYIMNINLLE 3(2-3-4)
BIOL 472 :  Marine Ecology
Wouludasuney  :  2.%9. 371 (202371)

wdnmsnsaynsmansuazininemmzia AdiTialunsia: wihiuagdsnden aaddinuay
nszvIunsluneia AdTianagnssuiunisuuiunze sruuinaunueniis HANTENUVRIUYWERINZA koY
UitRnsfiietes

Principles of oceanography and marine biology, marine organisms: function and environment,
organisms and process of the open sea, organisms and process of the seabed, coral reef ecology, human

impact on the sea and related laboratories.

2.99. 473 (202473)  : I Iedde 3(2-3-4)
BIOL 473 :  Water Pollution Biology
Woulvidassuney  :  2.99. 371 (202371) Y30 2.da. 222 (213222)

AUMINELAYYBULIAYEIIT STUUTLALE LLmﬂﬂmimmmmaf\]aaumﬂmmwmammm‘Wm
muduivssansuaiviiilredsidinluundai mama“mqmua“mﬁﬁmm mimmmawwmm Lay
Tuhnsesuazmsia MsinnuRTIEUTINe e ﬂﬁmﬂﬂwumaﬂmmﬂ@mmw nsduileuvesansuaiiv
AN 9 LAZNITAUANYITIUTUIAL LNEIUDIATNaNLUTELANAN 9 LLazmaﬁLﬁﬂmﬂﬂfﬂ‘ﬁﬂmﬂsqmw,l,azqmammm
wagUfURnsmiAedos

Meaning and scope of subject — aquatic ecosystem, biomonitoring of water quality concepts,
toxicity of pollutants to aquatic organism, water pollution & public health, water pollution control,



e

estuarine & marine pollution, marine biology monitoring, qualitative case studies of aquatic resources,
contamination of pollutants and quantitative case studies, sources of pollutants and effect of waste

water from communities and industries

2.97. 474 (202474)  : WHNWULIAINGYN 3(2-3-4)
BIOL 474 : Plant Ecology
Waulvidesriunoy  :  2.99. 371 (202371)

unthuazdsyanmsfinuvesanuiineinet arudiiusvesivfuiladomamenin uas 1 fu wae
gaunnil AnuduiusiuladenesiinmeumsasyAulanagnMsauRuguesiy NszUIUMTIIRINISLALNE
Y99 sAiannms SuseiRvesiiv andnvarynainainevesity lassaalszinsiis maifinuaznisantes
U389InT AITUALLEIVBINY ATuduTusvesivdudnituivuazlsaii dauiy uazhandnugugil N3
Wasuuasuuiivesits UnlivesUssmalnewazvedlan uazdfiinsiiAeades

Introduction and history of plant ecology, plants and abiotic factors: light, soils, water and
temperature, plants and biotic factor: relationship with growth and reproduction, evolutionary process
and outcomes, plant life histories and ecological traits, population structure, growth and decline, plant
competition, herbivory and interaction with pathogens, plant community and primary productivity, plant

succession and forest of Thailand and the world, along with related laboratory sessions

N7, 475 (202475)  : Twingdannden 3(3-0-6)
BIOL 475 :  Environmental Toxicology
woulvidaenunay  :  2.A3. 206 (203206)

unigivinerdanndon wunvedadunazeioztminevesansiiv Jadeddunatuanaunduiv
asiwlusssuwd arsiuusluers a1sfienieennid a1sfien1ad a1sfiunianisinens a15fiunis
gnamnssn msthdaansuaiivinadunnden Mmavssdunrundsmisdanndon ngmnefifeitosiuuadin
dandan

Introduction to environmental toxicology, metabolism of toxicants and target organs of toxicity,
factors influencing toxicity, natural toxicants, food additives, air toxicants, water toxicants, agricultural
toxicants, industrial toxicants, bioremediation, environmental risk assessment, law related to

environmental toxicology.

2.97. 476 (202476) @ AImeniseyind 3(2-3-4)
BIOL 476 : Conservation Biology
Woulviidaenunou @ 2.99. 371 (202371)

NansEnUIINNYudNdisevinensiiuasdnivn anunainuatenistinimuwazanuduegresuyyd
nseusnEiuede nseusnYliniugddididsn wasUfuianmsnneItes
Man’s impact on flora and fauna resources, biodiversity and Human welfare, habitat

conservation, species conservation and related laboratories.

2.99. 477 (202477)  :  TdInganiou 3(2-3-4)
BIOL 477 :  Tropical Ecology
Wouludasnuney  : 2.%9. 371 (202371)

umhgdlinaingnunieu ssuulivevjmg seuuinaguiiulu ssuulnadilingalu ssuuiinen
Wldndalu Urguvunaznisiiuiemandnaind nineinsdaivn ssuuinainda Msdnwustunnn mi
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szuufinavznife Trluagnisdanislat suvawnues n1seysndau msstuyszuuinmandou side
Aeafuszuuinaaniou uazuftRnisiiAeades

Introduction to tropical ecology, grassland ecosystem, deciduous forest (deciduous dipterocarp
forest, mixed deciduous forest and bamboo forest), evergreen forest (hill evergreen forest, tropical rain
forest, evergreen forest, mangrove swamp forest, beach forest and swamp forest), limestone ecosystem,
coral reef forest, wildlife resource (ecological relationship), community forest and harvesting of forest
products, freshwater ecosystem, water quality classification, fire and forest fire management, soil
conservation, agroforestry system, tropical ecology restoration, and, researches on tropical ecology

2.99. 481 (202481)  :  WIAINYIWYANTIU 3(2-3-4)
BIOL 481 : Behavioral Ecology
Waulvidesriunoy  : 2.99. 371 (202371)

Fhuazrdadosduvomgingsu frn1 4 Te vesila Auvedinu Twunsvesdneinemgingsy
nalnueamgAnIsuusazyAna sEUUdIn (SrUunsRaNiuguasANduius) nsusudilunsdlseTa awme
waznadwivadlassaiiasyung woAnssuuyed: lumnailneive uarUfiRnsiiAeades

Introduction & basic types of behavior, four questions of Niko Tinbergen, evolution of behavioral
ecology, mechanism of individual behavior, social system (Mating system and relationship, adaptation

of life histories, causes and consequences of population structure, human behavior: ecological

approach.
2.97. 484 (202484) ﬁnﬂ’“mmmiﬁuwu 3(2-3-4)
BIOL 484 : Restoration Ecology
Woulvideseiunen  : 2.99. 371 (202371)

LLmﬁwé’ﬂﬁJaﬂﬁnﬂ‘immmﬁy\luz\] dnrineuarnsiufnusTamATesi ey KATBSNITIUML
mﬂuywéﬁiamiﬁluéf@mmﬁmwﬁ qma’i’%LﬁaLﬁqmi‘ﬁ\luvﬂumm%@u guuaqﬁwuﬁaﬂmmmﬂ”uvj MSARANLLAY
miﬂimﬁu‘lmqmiﬁuv\lu mﬁ\luuwuLLﬁ%ﬂWi?ﬂi’WVl’N%ﬁﬂﬂW mﬁuxluvjLLasmiLUﬁauLmaaamwQﬁmmﬂ
nsfifne uarlnaiemsituguazynsdanudiu fufsanislusjiinsviosenninauuduasiay 1
ﬂ%ﬂ

Principle concepts in restoration ecology, ecology and natural regeneration of tropical forests,
effects of anthropogenic disturbance on regeneration, strategies to catalyze restoration in the tropics,
social aspects of restoration, monitoring and evaluation of restoration projects, restoration and biological
invasion, restoration and climate change, case studies and restoration ecology and the path to

sustainability. There is a laboratory or field trip once a week.

2.97. 490 (202490) : I INYINIAFUIY 2(0-12-0)
BIOL 490 : Field Biology
Woulufdasnuney  : 2.%9. 371 (202371)

29Nd1979T2UUINAYIENIA LazU1v1etau 99Nd1959 T8 UUTNALUIYENISY ﬁﬂmmmmimﬂ
NUIBNULALIANS (SzUUTANLLA) and1siasyuuiiiiall ﬁﬂmmmmiﬁnﬂwmEmul,l,azadﬁﬂi CRANIDIRL
un)

Survey beach and mangrove forest ecosystems, survey coral reef ecosystem, field-based
learning at institutes and organizations (marine ecosystem), survey forest ecosystem, field-based learning
at institutes and organizations (terrestrial ecosystem)
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10, 494 (202494)  :  viaveiidenasmneTainen 2(2-0-4)
BIOL 494 :  Selected Topics in Biology
Woulvidesnunay  :  UnAnwvuln 4

nsAnwuuudiluidenideegluaiuaula useaniunisaliarauivinves@yingluwuu
A199 WaidoazUsenianaunisamutieou
Intensive study of currently interesting and up-to-date topics in various fields of biology. Topics

will be announced before the semester begins.

2.99. 495 (202495)  :  NISRUWLHYLNTINUIFEN19YIINE 1(1-0-2)
BIOL 495 : Publishing Biological Research
woulvndasnunay  :  UnAnwvuln 4

winnaluNSNELNTINATe AsEUIUMSATIN nMsnaununsdou Madsudedesuazundng el
Uszdvisamm sUuuuresmsideu msthiauenanside msideuunagd heinsaifidnldia Wsunsuaeuiumes
dmsuN1sTeu MInsaeuMsaznamLarle1nsal N13dnlaTsaisarsUkuuNaley n1sidenlden ns
IANNITIANBU NFTNBRBNETT NSTBUUTIANYNTY WUURNTRNSWALY

Reason for research publishing, the publication process, planning to write, writing an effective
title and abstract, protocols of writing methods, presenting results, coming to a conclusion, common
grammatical errors, word processors, spell checkers and grammar checkers, revising structure and style,

revising for word choice, revising for punctuation, literature citing, writing bibliography, revision exercises.

2.99. 496 (202496) : NISENIUTIINGN 1(0-3-0)
BIOL 496 : Job Training in Biology
woulvidasniunan  :  dwmsulnfnunvuln 3

ASEINITUNITPINGINUMUIBUITY @0nUUIFY MI8UNIAENTY YEUNNWIBuvNA18TAN1S
ALAYBIRAIUANNITHNIU LT UTIBURAT I NAUONAN TN
Practical training in biological aspects in research laboratory, institute or equivalent private

sectors under supervision. Training report and oral presentation

2.8, 312 (214312)  : Agivehly 4(3-3-6)
ZOOL 312 :  General Entomology
Woulviidaetunou @ 2.99. 102 (202102)

unihgnisfinyiiuas dugruineuaznigininnguanveswlat MsIndnuniuadtusudiuwased
fna sUTednwaE Tlegonde 29T inuazanudAgmaasegia meinanelusasassineivesssuueio:
#1499 Fannmsvesuyauaydalulndueinslua dneineveuias wazdfuRnmsiietes

Introduction to the study of insects, morphology and external anatomy of insects, classification
of orders and families of insects, morphology, habitat, life cycle and economic importance, internal
anatomy and physiology of organ systems, insect evolution and animals in Phylum Arthropoda, insect

ecology and related laboratory.

2.89. 340 (214340) : d@nineaawedainen 2(2-0-4)
ZOOL 340 : Laboratory Animals in Biology
Waulvfidasriunoy  : 2.9, 102 (202102) WS9AIUAINUHAUBBUVBINIAIY

ANudIAYvednivaaadluwide n1slddainnasiniediinel dnvauenaTiingwasngfnssy
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dnineas asserussadlunsladnd mit,?:mLLanLLaﬁmimmaaama%ﬁwm lsnvasdnineastiazlinfinfoain
doineassgau malladmiudninaaemaiviner endeundisuazaiulasndevelddnd madenduiie
nauwnuNIaasludn

The importance of laboratory animals in research works, use of laboratory animals in biology,
biology and behaviors of laboratory animals, ethics of animal use, rearing and care of laboratory animals
in biology, diseases of laboratory animals and zoonosis, techniques for the laboratory animals in biology,
occupational health and safety and alternatives for animal experimentation

167, 381 (214381)  :  waRnssuInemialy 3(2-3-4)
ZOOL 381 :  General Ethology
Waulvidesriunoy  :  2.949. 102 (202102)

NANNIINUNNGANTIUINGWBIERT ToN15ANwINgAnTIudnd nefinssuiun1sinauuesssuuUseam
wazgasluy LLmﬁmﬁugmmquﬁmiﬁwsn N ANTIUTAUES Fyvrmeyas weANTIUNITITOUS NANTIUN
Haau n15Aoansvesdnd navesnsdsunUasanmuindousenisuiungAnsiuvesdnd woRnssuveda’
WisuiieuiungAnssuuesau wagfuRnisiiieades

Principles of animal ethology, methods of animal behaviors study, behaviors and functions of
nervous system and hormones, basic concepts of ethology, conflict behaviors, innate behaviors, learning
behaviors, social behaviors, communication of animals, effects of environmental changes on adaptation

of animal behaviors, animal behaviors comparing to human behaviors, and related laboratory.

2.87. 411 (21411) . Usananen 3(2-3-4)
ZOOL 411 : Parasitology
Waulvdidasriunoy  :  2.89. 261 (214261) WSaAIUAUHTAUYBUVBINIAIY

umhUsaningn fugnuineiuareunsiisnuvamuaunes Idurueuduuy sunsudstuvedlulud
o oynsaisuvesmeslulsl eynsudsiuvemenisfn ariidulaadfsnarsiad 2 vesvueunens vesd
Dhlgarisnansmwomueunes Idunesmunludniiuasdniun nduneSfnauhalinduazievhaiing
wadavaluanadmiunumeiiulsan nsTndadl duusdeludniiuas daun Usianisiumaunng uaz
UitRnsfiietes

Introduction to parasitology, morphology and taxonomy of helminthes, Phylum
Platyhelminthes, taxonomy of Monogenea, taxonomy of Trematoda, taxonomy of Cestoda, fish: second
intermediate host of helminths, snails : intermediate host of helminths, Phylum Acanthocephala in
aquatic and terrestrial habitats, Phylum Nematoda : phasmids and aphasmids, molecular techniques for

parasitology, parasitic protozoa in aquatic and terrestrial animals, medical parasitology and related

laboratory.
2.89. 412 (214412)  :  d9v3nen 3(2-3-4)
ZOO0L 412 :  Malacology
Waulvdidasriunoy  :  2.87. 261(214261) ¥SaAIUAIUHIUBBUVIINIAIY

FUsrifvasunadan nann1InN13INTNUNNEaSAN AuUgIUINwaTEITINE VIR LAL LA DY
48907 TEUVEREIMTT NI B Ty wazyigla TeingLarngAnITuveNoaan AUEIAYNIS
\AsugRaLayNIMILmMveseadan Timuins mylensiiiaunisueseadan wagdfiRnmsiiiedes

Life history of mollusks, principle of mollusks classification, morphology and physiology of
gastropods and bivalve, digestive, circulatory, excretory and respiratory systems, ecology and behavior
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of mollusks, economic and medical importance of the mollusks, evolution, analysis of evolution of
mollusks and related laboratory.

2.8, 422 (214422)  :  NISINSLRRUYAAERD 3(2-3-4)
ZOOL 422 :  Animal Cell Culture
waulvfifasriunoy  :  2.99. 231 (202231) WSEAIUANUAUYBUVBINIAIYY

WAdANSINzEsLTaddnT wadilodans msnzidsasérerinduusle nssaufvesyad
iglAes Wugaanveagadingidss Mmadsuulasguituasnihiivonsadingides mUszndldng
wnzdsaaddniluiueie wasufiRnsiiiendes

Culture techniques of animal cells, cell lines, embryo culture and transfer, hybridization of
cultured cells, genetics of cultured cells, changes in shape and function of cultured cells, the
applications of animal cell culture in various aspects, and related laboratory.

2.67. 430 (214430)  :  WugAEasvasdnluaznIsUTEENA 3(3-0-6)
ZOOL 430 :  Animal Genetics and Application
Wouluidesinunou @ 2.949. 231 (202231) SEANNAMNKAUYIUVDINIAIY

fugemanituguvesdnt Tnssadeiuguasiusnssumesdnd mamuaunsvihuwegnsuanseen
vosdunagnslunisdnidenausdmaiusnssusodnuneiiddyludnd nsldensiugmanslumsingdn s
nsggndunas n1sldeapiugenanslun1s@nuidniinsegndunds AnuvainralenIeiugnssuvesdniiag
Andius A iannnsddiana msaianazmsldvynaassiigninuuasiugnssy

Basic animal genetics, basic structure of genetic material in animals, gene regulation and
expression control, selection strategy of genetic markers for important traits in animals, use of molecular
genetics in invertebrate study, use of molecular genetics in vertebrate study, animal genetic diversity

and molecular phylogeny, creation and use of genetically engineered mice.

2.67. 462 (214462) @ DUNINISIUVBIUUAIAIANTY 3(2-3-4)
ZOOL 462 :  Taxonomy of Mature Insects
waulviidasrtunioy @ 2.49. 312 (214312) vi3e n.ng).311 (357311)

nslgUsElennniual Useifansuoduua n13n5a1ev0dkuas dugnuinet weuesinda (el
ﬂ?IUﬁﬁIﬁIaLNV]’]T’Uﬁﬁ ) hay JUAUAY ] VBILUA ULIAINYIVDILUAY ﬂ’ﬁLﬂULLa ﬂﬂ‘l%ﬁ]’JBEHQLLlIaQ
E]uﬂiQJ'J'ﬁ’]u"UENLLQJaQ ﬂ’]‘é‘\]ﬁﬁ]’]LLL!ﬂL‘UENMUGI’JEJ?{EIJ%’WM’MEJWJENLLﬂJaﬂﬂaﬂJLﬁﬂLQJ%’ﬂUaﬁ ﬂ’]'ﬁf\]ﬂf\ﬂLLUﬂLUEN@u@’JEJ
amgwmwmsuaqLmaqmqﬂﬂammﬂuaa ﬂ']'ﬁLaENLLlIEN LLlIENﬂUﬂQJ)M’IﬁQLL?(ﬂaE}Mﬁﬁ]ﬁ;Uu WUAIINITUNNY LAY
UftRnsiiAgates

The application of insects, history and distribution of insects, morphology, metamorphosis
(Hemimetabolous, Holometabolous), insect orders, ecology of insects, collection and study of insect
specimen, taxonomy of insects, basic morphology based classification of Hemimetabolous insects, basic
morphology based classification of Holometabolous insects, insects rearing, insects and recent

environmental problems, medical insects and related laboratory.

129312 (215312)  :  a@weinguasinsindaineiesdy 3(2-3-4)
MICB 312 : Introductory Phycology and Protozoology
Wouluidasnnunan  :  2.3%. 205 (215205) wag 2.9%. 206 (215206); 138 2.3%. 207

(215207) waz 2.3%. 208 (215208)
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Tanvesleglunuaiitse 811318 uazlnslud 03AUIZNOUAIIY VBILEAE 2993739 N1TIATILUN
Fuguinen a35men Sueinet msnzdeslseluuuaiide amsie uaglnsinds wagmaiafiiedos
awddlususingg wazasdruy walladdrinmuazuinnssuiferdulveluwuadiGe amsie wazlnsln
#lulantagiu uasUftRnsiietos.

The world of cyanobacteria algae and protozoa, cell components, life cycles, classification,
morphology, physiology, ecology and importance of cyanobacteria, algae and protozoa, cultivation of
cyanobacteria, algae and protozoa and related techniques, knowledge, biotechnology and innovation
of cyanobacteria algae and protozoa in the current world and related laboratory.

2.3%.313 (215313)  : WAS1INEI 4(3-3-6)
MICB 313 :  Mycology
wouludaennunan  :  2.9%. 205 (215205) wag 2.9%. 206 (215206); 138 2.3%. 207

(215207) waz 2.9%. 208 (215208)
unthifenduenandnsiiinn Tassadeildveniing msduiuguazasiinvouing synsdsiuves
insuarAdiindiduiusiu sudlon 51 s1dus wealalulam Suimeiiavilsle winlelalam Tnwunis
LazaiTineweading Wiugmanivousing anudAnvouiinn waguiRnsiineites
Introduction to the Fungi Kingdom, general structure of fungi, reproduction and life cycle of
fungi, taxonomy of fungi and related organisms, the slime molds, the aquatic pseudofungi, the lower
fungi, Ascomycota, the imperfect fungi, Basidiomycota, nutrition and physiology of fungi, genetics of

fungi and importance of fungi and related laboratory.

2.3%.314 (215314)  : la5dnen 4(3-3-6)
MICB 314 . Virology
wauluifosdunan @ 2.3%. 205 (215205) waz 2.3%. 206 (215206

unthifeiuhianelsadnd sUs1e auantd waznisduunslinveshsa msifinduuveda’a sius-
mansvesha maveneiug mafudnuiliia uazmsnnameyniahda anamsindelialasldmatams
Tluanawazndduiinet nalnnisindoldawasmsnelsavasiada Tadanelsalfidensen uazgiduiiy
unwies gldudusiomsindelata sdudiolta uartadula lisess unenioou msdadiuun wazerns
vaslsaiiviiAnanlada nmsdevenuaznssruinvashianelsaity wagfoRnsiifeades

Introduction to animal viruses, morphology, properties and classification of viruses,
multiplication of viruses, viral genetics, propagation, maintenance and detection of the virus particles,
molecular and immunological detection of viral infection, mechanism of viral infection and viral
pathogenesis, dengue and immunodeficiency viruses, immunity against viral infection, antiviral agents
and viral vaccine, viroid and prion, classification and symptoms of plant disease caused by viruses,

transmission and epidemiology of plant viruses and related laboratory.

2.2%.411 (215411)  : Y2 Ine1veudia 3(2-3-4)
MICB 411 : Biology of Mushrooms
Woulundasmunay  :  2.2%. 205 (215205) kag 2.9%. 206 (215206); %39 2.9%. 207

(215207) uaz 2.9%. 208 (215208)
uminguTTing1veaiin Ipinstinveciin lassaisuasdugnuingiventia nsdndmanuas
BUNIITUVOUTA AIUAIAYVBTR @1501MNTUAZEITINGIVBUTA NIZUIMTNITIA FUgAERSUaZNIT
USuussiugiiia uazufuRnsiiieades
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Introduction to biology of mushrooms, life cycle of mushrooms, structures and morphology of
mushrooms, classification and taxonomy of mushrooms, importance of mushrooms, nutrition and
physiology of mushrooms, process of mushroom cultivation, genetics, and breeding of mushrooms and
related laboratory.

2.3%.412 (215412)  : I Ine1vasdan 3(2-3-4)
MICB 412 : Biology of Yeasts
Wouludasnnunan  :  2.9%. 205 (215205) wag 2.9%. 206 (215206); %38 2.3%. 207

(215207) waz 2.2%. 208 (215208)

UsziflazaudAguesdas N190529189038aR L USTINYIA ﬂﬁﬁmﬁmwyjuazmsﬁﬁ%ﬁmaa%ﬁ
\waRINe1vedan Lnyuinsvesdan unuedTuuAzNNSIaTYetdad ugmansuaziugimnssuYedan N3
Fusnwdad Sadiliewnsdeuasfadnelsn Sadlugnanvnisy uazufuRnmsiiiendes
History and importance of yeasts, distribution of yeasts in nature, systematic and identification of yeast,
cell biology of yeast, nutrition of yeast, growth and metabolism of yeasts, genetic and genetic
engineering of yeasts, yeast preservation, spoilage yeasts and pathogenic yeasts and industrial yeast and

related laboratory.

1.2%.431 (215431) @ WugAEASYRRAUNSY 3(2-3-4)
MICB 431 ¢ Microbial Genetics
Woulvidaeniunan  :  2.9%. 205 (215205) was 2.9%. 206 (215206); 138 2.3%. 207

(215207) waz 2.9%. 208 (215208)

mmifl,ﬁjaaéful,ﬁ'mﬁ’uﬁuqmam%mmqﬁuw‘%é @150 UFNITU LAZNI5I1A0IIVDIALOUD NITUERIBDN
yesBulunuafils mMImuauMsuandeenYedy ATIILdEE LagnsteuusAEue nsuanUasuiu uasy
saluzou Wugmansvoauameslena Wugeaniveades Wugmansvesamine mafindunufidue
wagMIMaIRuLUATeIRoue n1slaauBunaznisutuendnunizvedlraugnuan nsUssandwalulagfidule
gnwan unthifenduiiansaumamans uazufoansfiieades

Fundamental of microbial genetics, genetic material and DNA replication, gene expression in
bacteria, regulation of gene expression, DNA damage and repair, genetic exchange and transposons,
bacteriophage genetics, fungal genetics, algal genetics, amplification of DNA and DNA sequencing, gene
cloning and characterization of recombinant clones, application of recombinant DNA technology,

introduction to Bioinformatics and related laboratory.

2.20.481 (215481)  : aTIINY1QAENNTIX 3(2-3-4)
MICB 481 : Industrial Microbiology
Noulvfidaenunou @ 2.9%. 205 (215205) wag 2.9%. 206 (215206); %30 2.3%. 207

(215207) uaz 2.9%. 208 (215208)

mMsuen Anden Wawn LAUSNI9EWN3d NMsAIUANNISLASYYeRaun3d waluladnmswin walulad
nsvhansTiuiavs niswdaevuen wuleinnnqdunid envnmiin Tushuwadiien wazn1swdansnogiily
MInAANIABUNES ansUfTug wazansd msUszgndldqaunidiuiedosdions Anddng msUssgndldWug-
manslugduvisdenamnsaa msthimidennlssnugaamngs warUftinsiiiedes

Isolation, selection, development and preservation of microbes; microbial growth control,
fermentation technology, purification technology, ethanol production, microbial enzymes, fermented
foods, single cell proteins and amino acid production, production of organic acids, antibiotics and colors,
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application of microbes in cosmetics, patents, application of genetics in industrial microbes, industrial
wastewater treatment and related laboratory.

2.99.482 (215482) qa%ﬁwmm’%mﬁﬂma 1(1-0-2)
MICB 482 :  Cosmetic Microbiology
Woulvidaennunay  :  2.3%.205 (215205) wag 2.3%.206 (215206); %58 2.3%.207 (215207)

e 2.9%.208 (215208)

AMTWVBTIMNATOIE 91 Tiingwesiamiliywdwaggdurisussaiu unumueagaininen
Tuin3esdons Anuduiusuesgdunidaoiniasdens msduamgianseengvsuar fngAvdmiuiniasdiens
Tngqauv3s Bamrasunmsvutouresgduvisluaiesdions wndfoafinlunssdnaieiosdionad oliin
anuvasnde nmafiuinuiniesdiensuaznismaaeuuszansnimediugadn uazuuiliugadainen
\n3esdensluaunan

Overview of cosmetic microbiology, biology of human skin and normal microflora, roles of
microbiology in cosmetics, relevance of microbes in cosmetics, microbial synthesis of cosmetic active
compounds and raw materials, detecting methods for microbial contamination in cosmetics,
microbiological aspects of Good Manufacturing Practices (GMP), preservation of cosmetics and

antimicrobial efficacy test and cosmetic microbiology in the future
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CHEM 206  Organic Chemistry for Non-Chemistry

Students

Tushuutiegnatiey 36 M azdandunszulIvivn
S¥sU 300-400 Lavasetiey 18 wihenn avdeaudunszuiuy
F5eau 400

2.2.1 F¥NUEIVT

- a
LADUAN

15 wuEnn

WLTNWE NI LA TEULNA

Tanuwmnngaunuindnenluy
A1UINYIANENITIIUINRUN
%uuazﬁﬂﬁﬁ’amim%umm
wWnlalunsisews
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203209

211315

211319

215205

215206

2.2.2 ¥ nanganvIuenu

202231

202260

202311

202342

202371

202405

202491

3.3,

CHEM

1.UN.
BCT

1.UN.
BCT

1.9%.
MICB
1.9%.
MICB

1.9,
BIOL
1.9,
BIOL
.97
BIOL
.97
BIOL
2.97.
BIOL
2.97.
BIOL
1.7

aNa

209 UfuAmseiduvsddmsvindnwiuen  1(0-3-0)
ARV AL
209  Organic Chemistry Laboratory for Non-
Chemistyry Students

315 Fuadilosiu 3(3-0-6)
315  Introductory Biochemistry
319 Ufoinstuadidou 1(0-3-0)
319  Introductory Biochemistry Laboratory
205 9@TVINY 3(3-0-6)
205  Microbiology
206 UJURMIY@TYINg 1(0-3-0)
206  Microbiology Laboratory

31 wU9Enn
231 Wugmans 1 4(3-3-6)
231  Genetics 1
260  NSIATTUULAZAILAGINVANENSTINN  4(3-3-6)
260  Systematics and Biodiversity
311 FMvesziuaaLasiuena 4(3-3-6)
311  Cell and Molecular Biology
342 wnwassIne il 4(3-3-6)
342  General Plant Physiology
371 AN 4(3-3-6)
371  Ecology
405  FIWUINIg 3(3-0-6)
405  Evolution
491  dununTInen 1(1-0-2)

— wdlaulau

2.2.2 39 1an1za191UIAY

=  willouLiy

31 AU
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BIOL 491 Biology Seminar

202493 w3 493 UgymiAun1eginen 3(0-9-0)
BIOL 493  Special Project

214341 4@, 301 dmaisineialy 4(3-3-6)
ZOOL 341  General Animal Physiology

2.2.3 3y nanizauLaen Tideandn 10 waeda
Tnaidenannssundunseluid

202301 3. 301 wiedansldiedesiienia@inen 3(2-3-4)
BIOL 301 Instrumental Techniques in Biology

202302 24, 302 lulasweda 3(1-6-2)
BIOL 302 Microtechnique

202303 247 303 UsiRuaiven 3(3-0-6)
BIOL 303 History of Biology

202304 2. 304 FeadassAdmiudeyanadiine 2(1-2-4)
BIOL 304  Creative Media for Biology Information

202310 241 310 Invervesliua 3(2-3-4)
BIOL 310 Biology of Fruit Plants

202331 243, 331 msUSudganugig 3(2-3-4)
BIOL 331 Plant Breeding

202332 2. 322 fiugenans 2 3(3-0-6
BIOL 322  Genetics 2

202333 Q1. 333 LMﬂﬁﬂﬁugmmaﬁuqmam% 1(0-3-0)
BIOL 333  Fundamental Techniques in Genetics

202330 2. 334 wugmansluanadowy 3(3-0-6)
BIOL 334 Fundamental Molecular Genetics

OULAY

2.2.3 P uanzauLion lsitiaendn
TngLdonannnsEuIivIne bl

Wl ULAY

10 wuEAn
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202353

202356

202361

202362

202401

202410

202421

202432

202433

202434

202435

202436

202438

1.99.
BIOL
1.99.
BIOL
1.99.
BIOL

Q2 X QD WP B L D 2 PP B P2 P D@D DD
SOo3PpBo3o3pBEoso3PRE O3

BIOL

dougIuine 1oy

Plant Morphology
NEINIAYDINY

Plant Anatomy
wnweyNTIATILT LY
General Plant Taxonomy
NONYAEASHATHENT
Economic Botany
IIne39d

Radiation Biology

WoNWANANTONAMNTIY
Industrial Botany
nsdednyanmeead

Cell Signaling
IAnesydulaanauasdud

Molecular Biology of the Genes

fiduouslénnumazmsdszend
DNA Barcoding and Applications
TrETAUNAMERNT
Bioinformatics

N3RS

Plant Transformation

winnssunalulagyinin
Innovation in Biotechnology
Fwmsvesyyd

Human Evolution

3(2-3-4)| 7

3(2-3-4)

4(3-3-6)| [ willouidu

3(2-3-4)

3(2-3-4) BhlGh)

3(3-0-6)

3(3-0-6) WAoULAY

3(3-0-6)|202432 2. 432 weluladfoue
BIOL 432 DNA Technology

3(3-0-6)

3(2-3-4) WdlaULAY

2(1-3-2)| 202435 247, 435 A1SwUAIWUGHY
BIOL 435 Plant Transformation

2(2-0-4)

3(3-0-6) WMdlauLAY

3(3-0-6)

2(2-0-4)

Liladnisusuusivuas
LilaUnaeuninnin 53

Wasudalvidanmasaniu
WaMNTTUINIT NN

a‘l < a
WagulunNIzuIuIBIUTIENY
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202442

202443

202446

202461

202463

202470

202471

202472

202473

202474

202475

202476

202477

1.99.
BIOL
1.99.
BIOL
1.99.
BIOL
1.99.
BIOL
1.99.
BIOL
1.9,
BIOL
1.9,
BIOL
1.9,
BIOL
1.9,
BIOL
.97
BIOL
.97
BIOL
2.97.
BIOL
1.9
BIOL

442
442
443
443
446
446
461
461
463
463
470
470
471
471
472
472
473
473
474
474
475
475
476
476
477
477

we AT TINeugs

Advanced Plant Physiology
mawsdourad ieideuaze ety
Plant Cell, Tissue and Organ Culture
nsiasgAulaluie

Plant Growth and Development
aﬂéﬂiﬁﬁm%quaﬂﬁ‘maﬂ

Advanced Taxonomy of Flowering Plants
luslolad

Bryology

Frlienans

Biogeography

dnitlaeinen

Animal Ecology

TNAINY NN

Marine Ecology

FAnemide

Water Pollution Biology
NYNWELIFAINYT

Plant Ecology

fiingrdauindou

Environmental Toxicology
FIINYINTOUSNY

Conservation Biology
Arngnansou

Tropical Ecology

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(2-3-4)

3(3-0-6)

3(2-3-4)

3(2-3-4)

-
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202481

202484

202490

202494

202495

214312

214340

214352

1.99.
BIOL
1.99.
BIOL
1.99.
BIOL
1.99.
BIOL
1.99.
BIOL

N
o
)
=

481
481
484
484
490
490
494
494
495
495

499
499

N N
o\ O
— =

(GN]
(-]
—

(GN]
(-]
—

(GN]
—
—

(GN]
—
—

W
N

1
1
a
a

W
N

(€N}
(@}

(€N}
(@}

(N
O
N

(N
O
N

UM NgANTIU

Behavioral Ecology
ﬁm%mmiﬁmj

Restoration Ecology
TVINYINAEUIN

Field Biology
Witefidenassnedaiven
Selected Topics in Biology
ANSRUNHELNTIUITEN1TVINGN

Publishing Biological Research

AM5IEsEAUUS RS

Undergraduate Research

ANUNAINNAIYDIER]

Animal diversity
dndinszgndunds

Vertebrate Zoology

Finevesdnilfinseandumds

Biology of Invertebrates
Agineialy

General Entomology
&0 IMAaoImNITTIVE
Laboratory Animals in Biology

NP3 V89ART

Animal Developmental Biology

3(2-3-4)

3(2-3-4)

2(0-12-0)

2(2-0-4)

N
>
5
~

2(2-0-4)

4(3-3-6)

A DULAY

N
N
=
Ne)
[oN
)
2
)

[
=

WdlauLAY

496  ANSHAMUTNINEN
496  Job Training in Biology

1(0-3-0)

a a = a1 a
VANATEUIUIT NI UNLAUINR

Laildfinnsusulsaivuazlilailn
aouannndn 5 Y

Fnoantilosaneulunszuinin
a v 1 ' &
ARpeNuneu fp 1.81.261
(214261) WleduFndeduves
WANEARNT

Y

o o - a A
Faponillosnniteulunszunind
foanunou fe 2.82.261 (214261)
llladindeiuresdngns
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214381

214422

214430

381
381

AnN
(-)
—

=
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=

=
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=
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O}
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s
N

1

~ B
NN
SN

o
—
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~
—
(G}

~
—
(G}

=
N
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=
N
—

D W W W NN
— - O O NN

inN
inN
—

inN
inN
—

TaN
N
N

TaN
N
N

wAnssingwily
General Ethology
Anen
Ichthyology
Un#inen
Ornithology
Usdninen
Parasitology
danen
Malacology

dnlAsugianbiinseandunas

Economic Invertebrates

UfuRnmsdndiasugianlifinszg ndumnas
Economic Invertebrates | aboratory

neilodevednd
Animal Histology
MsEAsuraddns
Animal Cell Culture

Wugmansvosdn luaznisuszyna

Animal Genetics and Application

waluladtinnuesdnd

Animal Biotechnology

dna3 53N Yuas

Advanced Animal Physiology

o a a (3
deassine1usyyna

Applied Animal Physiology

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)

]
]
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DULAY

gnLan

A DULAY

WdlaULAY

Fnooniiasanndeulunseuiu
a a v ' ' a
AVIVADINIUNDU AD 2.82.261
(214261) oA deduves
WANINT

Y

fnaantiasan@eulunssuiu
a a v | ' A
FfifeHIuNeY A 2.82.261
(214261) oA Teduves
WANgns
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214462

215314

215411

215412

215431

215481

215482

AN UDILIAY

Physiology of Insects

HiiguiIneSauiley

Comparative Immunology
BUNTAT VDML AFNTE

Taxonomy of Mature Insects

ANy

Phycology

WiasTinelodu

Introduction of Mycology

T¥einen

Virology

e veain

Biology of Mushrooms
FINY1WeIBaR
Biology of Yeasts
WugAansvedgaun3d
Microbial Genetics
RTVINY1AAMNTTH
Industrial Microbiology
ﬁ;ﬁ%ﬁ%ﬁl%ﬂ%@ﬁﬂ@ﬂ

Cosmetic Microbiology

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

215312 237

4(3-3-6)

4(3-3-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

1(1-0-2)

WdlaULAY

312 @avsnedInenazlnslngiinen  3(2-3-4)
312  Introductory Phycology and

Protozoology
313 WAS1INgL 4(3-3-6)
313 Mycology

fneantiiasaininszuiuivn
denniiflenimdateadenulu
v endansia 202... kad

wilv@anszurdulvnssivie
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WHUNISANWNAN (W.A. 2559)

BHUN1SANE N (W.A. 2564)

1 '
v o

Ul 1 - nansAnend 1 T 1 - mansAnedl LnransAnend 1
IRAYN Hodan WA | SHEIYN Fodn wiaein
001101 w.8. 101 mméhﬂqwﬁyugm 1 3(3-0-6) | 001101 u.®. 101 mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1 ENGL 101 Fundamental English 1
140104 sy, 104  msiunaiiies 3(3-0-6) | 140104 5%. 104 msiunaiiie 3(3-0-6)
PG 104  Citizenship PG 104  Citizenship
202101 2.4 101 Finenitugiu 1 3(3-0-6) | 202101 242, 101  F¥iveniiugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1 BIOL 101 Basic Biology 1
202103 2.3 10.  UJURMSTIINEN 1 1(0-3-0) | 202103 243 103 UJURNISTVINeT 1 1(0-3-0)
BIOL 103 Biology Laboratory 1 BIOL 103 Biology Laboratory 1
203111 2.pu. 111 Al 1 3(3-0-6) | 203111 AN 111 il 1 3(3-0-6)
CHEM 111 Chemistry 1 CHEM 111 Chemistry 1
203115 2.4 UfuRnisedl 1 1(0-3-0) | 203115 2.Ad. 115 UjURnsiadl 1 1(0-3-0)
CHEM Chemistry Laboratory 1 CHEM 115 Chemistry Laboratory 1
206111 2.A. 111 uAaA§d 1 3(3-0-6) | 206115 A 115 LAAASASMIUINGFNARTSTINVIA 1 3(2-2-5)
MATH 111 Calculus 1 MATH 115 Calculus for Natural Sciences 1
FIUIUNUIBNATIU 17 FIUIUNUIBAATIU 17
7 1 - mantsAnend 2 U7 1 - aannsAnend 2
SWEIV Fodw wuaefn | sWaY Fodwn niaein
001102 u.m. 102 mmé’qﬂqwﬁugm 2 3(3-0-6) | 001102 w.®. 102 mmé’aﬂqwﬁyugm 2 3(3-0-6)
ENGL 102 Fundamental English 2 ENGL 102 Fundamental English 2
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202102 2.4 102 FIneniiugiu 2 3(3-0-6) | 202102 2.4 102 Fneniiug 2 3(3-0-6)
BIOL 102 Basic Biology 2 BIOL 102 Basic Biology 2

202104 2.4, 104 UJURNSTIINEN 2 1(0-3-0) | 202104 3.3 104  UJURMITYINe 2 1(0-3-0)
BIOL 104 Biology Laboratory 2 BIOL 104 Biology Laboratory 2

203113 .A3. 113 A% 2 3(3-0-6) | 203113 2.Au. 113 A% 2 3(3-0-6)
CHEM 113  Chemistry 2 CHEM 113  Chemistry 2

203117 .au. 117 UJURMsed 2 1(0-3-0) | 203117 3.au. 117  UY{URNsiAdl 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2 CHEM 117  Chemistry Laboratory 2

204100 2.aW. 100  walulagarsaunenasdinadeiv 3(3-0-6) | 204100 2.AW. 100 wialuladarsaumelasiinadsln 3(3-0-6)
CS 100  Information Technology and Modem Life CS 100  Information Technology and Modern Life

207117 g 117 U{URnswENd 1 10-3-0) | 207117 g 117  U{URNsWENS 1 1(0-3-0)
PHYS 117 Physics Laboratory 1 PHYS 117 Physics Laboratory 1

207187 ava. 187 Wand 1 3(3-0-6) | 207187 & 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1 PHYS 187 Physics 1

FIUIUNUIBAATIU 18 FIUIUNUIBAATIU 18
U 2 - man1sEned 1 U7 2 - ananasAnedi 1
SWEIY Fodwn wuaefn | a3 Fodwn niaein
001201 8. 201 MS8IUBIATIEALAENSITUE 19l 3(3-0-6) | 001201 w®. 201 MISOIUTTIATIERLAENSTEUDLNSE 3(3-0-6)
Usedndua Usgandna

ENGL 201 Critical Reading and Effective Writing ENGL 201 Critical Reading and Effective Writing

201111 299 111 lanuisineraans 3(3-0-6) | 201111 2. 111 lanuwiksinendmans 3(3-0-6)
SC 111 The World of Science SC 111 The World of Science




LHUNISANWAN (W.A. 2559)

BHUN1SANE TN (W.A. 2564)

202231 243 231 ugAEns 1 4(3-3-6) | 202231 .43 231 Yiugenans 1 4(3-3-6)
BIOL 231 Genetics 1 BIOL 231 Genetics 1
202260 197, 260 NTIATTUULATANUNAINRAWNNTINN  4(3-3-6) | 202260 2.42. 260 NIFIATTUULAZAIIUMAINAAENNTININ  4(3-3-6)
BIOL 260 Systematics and Biodiversity BIOL 260 Systematics and Biodiversity
203206 2.4, 206 LAdduvsgdmsUTinAnwuenavivedl  3(3-0-6) | 203206 2.AN. 206 wAdBuviRddmsutinAneuenaivivedl  3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry CHEM 206 Organic Chemistry for Non-Chemistry
Students Students
203209 .ed. 209 UfURMsadBuvIddwiudnAnwiuen  1(0-3-0) | 203209 .Au. 209 UjURnsiadiBuniddwmsutindnuiuen 1(0-3-0)
GRLRPKIRIEHY APIVILAL
CHEM 209 Organic Chemistry Laboratory for Non- CHEM 209 Organic Chemistry Laboratory for Non-
Chemistry Students Chemistry Students
IIUIUNUIBANTIN 18 FIUIUNUIBANTIN 18
N 2 - aansAnendi 2 N7 2 - aansAnenii 2
SRAYN Fadn wuawnn | RAYN Fodw wuawnn
001225 @, 225 ;wdanguluusuniveimansuay 3(3-0-6) | 001225 w8, 225 ;wBangquluusuvInemansuay 3(3-0-6)
walulag wialulag
ENGL 225 English in Science and Technology ENGL 225 English in Science and Technology
Context Context
206112 2.A0. 112 wARAGH 2 3(3-0-6) | 206116 2.A. 116 UARARAEMTUINEIMARITTINIR 2 3(2-2-5)
MATH 112 Calculus 2 MATH 116 Calculus for Natural Sciences 2
211315 2am. 315 Faeiiiody 3(3-0-6) | 211315 2am. 315 Fuafdeu 3(3-0-6)
BCT 315 Introductory Biochemistry BCT 315 Introductory Biochemistry
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211319 2am. 319 UfthnisTuafidesiu 100-3-0) | 211319 2am. 319 URTRnsTuaiidowu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory BCT 319 Introductory Biochemistry Laboratory
215205 1.3%. 205 a¥IINEN 3(3-0-6) | 215205 2.3%. 205 qa¥IINE 3(3-0-6)
MICB 205 Microbiology MICB 205 Microbiology
215206 2.3%. 206 UURN159aTTIVien 1(0-3-0) | 215206 3.3%. 206 U{URANTR@TIINEN 1(0-3-0)
MICB 206 Microbiology Laboratory MICB 206 Microbiology Laboratory
Adnwiliden 3 Judnuiialy 3
General Education Electives General Education Electives
WAL 3 W aDNLET 3
Free Electives Free Electives
IIUIUNUIBANTIN 20 FIUIUNUIBANTIN 20
N 3 - namsAned 1 N7 3 - aansEnendi 1
SRAYN Fadn wuawnn | RAYN Fodw wuawnn
201190  2am. 190 msAReENEnMTUYIM MIwATgynkas  3(3-0-6) | 201190  2an. 190 msAregsiinTag I mswAlgmiway  3(3-0-6)
nsdeansmaivenans mMsAeansmainenenans
SC 190 Critical Thinking, Problem Solving and SC 190 Critical Thinking, Problem Solving and
Science Communication Science Communication
202311 247, 311  FInensedusaduasluiana 4(3-36) | 202342 2. 342 wonweERTInewnly 4(3-3-6)
BIOL 311 Cell and Molecular Biology BIOL 342 General Plant Physiology
202342 243, 302 wnwaTTInenvhld 4(3-3-6) | 202371 2.0, 371 HnAEINEN 4(3-3-6)
BIOL 342 General Plant Physiology BIOL 371 Ecology
202371 3. 371 WneIne 4(3-3-6) | 204102 AW, 102 mIBazvideyadanivy: M3 3(2-2-5)

a 2
LV]ﬂu@]LLa%ﬂ’ﬁUi%E!ﬂ@
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BIOL 371 Ecology ) 102 Intelligent Data Analysis: Survey of
Techniques and Applications
Fdnwiiluiden 3 Jdnwihiluiden 3
General Education Electives General Education Electives
FTUIUNUBAATIN 18 A NANZAULADNNIDIYIN 3
Major Electives or Minor
UIUNUIBAATIY 20
U4 3 - nannsAnud 2 U7 3 - aAnnsAnu@ 2
SWEIY Fodwn wuaefn | sWa3vn Fodwn wiaein
202305 2.93. 305 ¥3@na 3(3-0-6) | 202305 1.3 305 FadA 3(2-3-4)
BIOL 305 Biometry BIOL 305 Biometry
202405 197, 405 ATWINg 3(3-0-6) | 202311 20, 311 TneIszAuaduazluana 4(3-3-6)
BIOL 405 Evolution BIOL 311 Cell and Molecular Biology
214341 2@, 301 &naiTinevhly 4(3-3-6) | 202405 292, 405 AIWUINIT 3(3-3-6)
ZOOL 341 General Animal Physiology BIOL 405 Evolution
A UANIZAUADNUIOITIN 6| 214301 2@ 341 dmaSsivewihly 4(3-3-6)
Major Electives or Minor) ZOOL 341 General Animal Physiology
FaONLES 3 RNIZAIUADNYIDIVIIN 3
Free Electives Major Electives or Minor
FaenLEs 3
Free Electives
FIUIUNUIBAATIN 19 FIUIUNUIBAATIY 20
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[
[

UM 4 - A1ANTSANEN 1

v
[

FUUN 4 - AANISANEIN 1

IREIY Fodan wuqefn | sWa3Yn Fodwn wiaein
A NRNIEAULRDNUIOIVIN 13 A NANIZAULEDNNITDININ 13
Major Electives or Minor Major Electives or Minor
FuIUREANTIU 13 UIUNRUIBAATIN 13
U7 4 - pannsAnend 2 U9 4 - aannsAnun@ 2
SWEIY Fodwn wuaefn | sWa3vn Fodwn wiaein
202491 1.4 491  duNUIAFIINEN 1(1-0-2) | 202491 293, 491 &uNWYIINEN 1(1-0-2)
BIOL 491 Biology Seminar BIOL 491 Biology Seminar
202493 227, 493  UgymiiAsn1YIINg) 3(0-9-0) | 202493 2.4, 493  UUMNLAYNINTIINEN 3(0-9-0)
BIOL 493 Special Project BIOL 493 Special Project in Biology
ANAMZATULEDNWIDIN 6 A NANEAULEDNNITDININ 6
Major Electives or Minor Major Electives or Minor
FIUIUNUIBAATIU 10 FUIUNUIBAATIU 10
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DNA Barcoding and Applications

202434

Fransaunedans

Bioinformatics

202435

nswdasiudivyg

Plant Transformation

202436

YIANTSUNALULagTIN N

Innovation in Biotechnology

202438

Fimunsve syl

Human Evolution

202442

NONWATTIN1TUEN
Advanced Plant Physiology

202443

MsNeaeYad ealdonavaleiziiy
Plant Cell, Tissue and Organ Culture

202446

nstasgyLAulnluine
Plant Growth and Development

202461

BUNTUITWTUGIHYADN

Advanced Taxonomy of Flowering Plants

202463

Tuslelad
Bryology

202470

Fiimans
Biogeography

NN NN N N NN N YN N N X
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202471

dnflainen
Animal Ecology

v

202472

QAN IMINELA

Marine Ecology

202473

Irmeude
Water Pollution Biology

202474

WA
Plant Ecology

202475

RINgFWINA Y

Environmental Toxicology

202476

Fingnseysny
Conservation Biology

202477

AN LURSDU
Tropical Ecology

202481

WA mgANTIU

Behavioral Ecology

202484

g5y

Restoration Ecology

202490

INNYINIAEUNY
Field Biology

8NN N NN N KX

202491

FUUUNTVINGN

Biology Seminar

202493

Ygyniitawn19373nen
Special Project in Biology

202494

PTNLEaNETINITIINGN
Selected Topics in Biology

202495

ASAUNLNYLNTIIUITEN9TINEN
Publishing Biological Research

202496

ASRAUTIINGT
Job Training in Biology

203111

wAdl 1
Chemistry 1

203113

\Adl 2
Chemistry 2

203115

UfuRnisadl 1
Chemistry Laboratory 1

203117

UfunIsadl 2
Chemistry Laboratory 2

AN NN

203206

ldunIddmsutnAnyiuenaiuniviadl
Organic Chemistry for Non-Chemistry Students
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203209  UjURmsadiBunIddmsuiindnyivenniaiviad v
Organic Chemistry Laboratory for Non-Chemistry Students

204102 mMYiRTwiteyadantes: NMdTauAtiaLaznsUTEENd
Intelligent Data Analysis: Survey of Techniques and v
Applications

206115  UARASASMIUINGIMANTIITUYIA 1 v
Calculus for Natural Sciences 1

206116  UARASASMSUINGIMNANTEITUYIA 2 v
Calculus for Natural Sciences 2

207117 UJURNSHEANS 1 v
Physics Laboratory 1

207187 Wand 1 v
Physics 1

211315 Fuefidosdu v
Introductory Biochemistry

211319 UfiRmstuaiidowiy v
Introductory Biochemistry Laboratory

214341  &na3sinenvialy v
General Animal Physiology

214312 Aginewhly v
General Entomology

214340 &0 ivnamslinine) v
Laboratory Animals in Biology

214381  wAnsawine1vialy v
General Ethology

214411  UsAnInen v
Parasitology

214412 &iven v
Malacology

214422 msizApLYasdn] v
Animal Cell Culture

214430  fugransvesdniuaznisuszand v
Animal Genetics and Application

214462  9UNITUITIUVDIUUAITUALTE v
Taxonomy of Mature Insects

215205  9a¥3INEN v
Microbiology

215206 U§URN159a%7Inen v

Microbiology Laboratory
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215312

awsgIeuazinsingiinenlowu
Introductory Phycology and Protozoology

v

215313

WinsAnen
Mycology

215314

Ta¥ainen
Virology

215411

FFIe1v0aLin

Biology of Mushrooms

215412

I 1vesdan
Biology of Yeasts

215431

WugAANTURIREUNIE
Microbial Genetics

215481

RTVINY1QNAMNTTH
Industrial Microbiology

215482

RTVINYNATOIF84

Cosmetic Microbiology

8NN N N N X




