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2564 2565 2566 2567 2568
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07 4 i i i 30 30
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ANINRTANSINSAN S - - - 30 30

2.6 AUUITSUIUALULNY

1. senudeyaulszanuninsiuszauane 3 U lngduunieazideananindeanisiauens

JuUseana
Yauuszuna
ALY 2564 2565 (Uszaununis) 2566 (Uszuneunns)
uUseanae | udseunae | suussanal | sudssanae | sudszanad | sudssuna
WEUAL Husela LEURAY Rusela WEIURAY Ruseld
(Uszueunis)
ALSEUNTEDU 367,566,100 76,045,400 | 353,260,300 | 65,458,000 | 360,325,500 | 68,654,000
MY 11,448,600 11,046,000 11,168,000
UINTIPINITHA 1,837,300 1,656,000 1,676,000
G
MsviUngeFEn 530,000 530,000 530,000
Aavy TausIIULAY
Fanday
AUAYWINING 2,178,000 2,023,000 2,049,000
USMITUUING Y 47,369,200 | 31,460,700 48,316,600 | 28,955,000 | 49,283,000 | 28,106,000
33 414,935,300 | 123,500,000 | 401,576,900 | 109,668,000 | 409,608,500 | 112,183,000
SaueAY 538,435,300 511,244,900 521,791,500
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3. MaNgATHaYaITIaeu
3.1 ¥ANgNS
3.1.1 WUNULAN TIUAAOANNGAT litlpenin 136 nuhefin

3.1.2 Taseairavangns
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1096 24
- ngwdvnunsiuineensludiseud 15

- naEdmsuM YN s dulsmadeassd 3

UIANTTU

- mju%mé’mmﬁﬁwmﬁﬂwmﬁLfJu‘waLﬁaaﬁvﬁmvﬁq 6
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3.1.3 NSTUIUIVY

(1) numdgAnyiialy
General Education
(1.1) Fv103AY
Required Courses
(1.1.1) nguivdunsiauinuznsdudiseous
Learner Person
001101 w8, 101 mmé’aﬂqwﬁugm 1
ENGL 101 Fundamental English 1
001102 8. 102 AN uitug T 2
ENGL 102 Fundamental English 2
001201  wu.®. 201 NIOMUTNIATIZALA NS T URE 19U T AVEHE
ENGL 201 Critical Reading and Effective Writing
001225 u®. 225 nMwsanguluvsuninemaniwazinalulag
ENGL 225 English in Science and Technology Context
204100  2.AW. 100 wialuladansaumanazyTinadelnl

CS 100 Information Technology and Modern Life

(1.1.2) nguivduntsnauinuznsdudsiuadeassduinngsy
Innovative Co-creator
201190 199, 190 n1sAReY1sIT I NSl tay
Msfeansniaivendans

SC 190 Critical Thinking, Problem Solving and

Science Communication

(1.1.3) ngudvdunavanminuensduwadissiiduude
Active Citizen
140104  sw. 104  nsdunades
PG 104 Citizenship
201111 . 111 lanwadinenenans
sC 111 The World of Science

30 wuenA
30 Credits
24 wiqenn
24 Credits
15 wagin
15 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 KUK
3 Credits
3(3-0-6)

6 #U8NR
6 Credits
3(3-0-6)

3(3-0-6)



(1.2) Avaan

TidnAnwdensuunssuindyainye 3 nquiiadudn 6 wiiefn MnnszuILIznelul

GE Electives

6 NUWAR
6 Credits

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

(1.2.1) nguivdunswaunineensdudiseus

461100

510100

702101

954101

¥

v v

Learner Person

naA. 100
PHPS 100
NUNU. 100
AMS 100
Us.na. 101
FINA 101
An.ay 101
INX 101

aﬁ,gulwn‘ﬁ'afjsumwLLazmmmm

Herbs for Health and Beauty

ANNGUANY T

Wellness

nMsRulutinUszdniu

Finance for Daily Life
nssansaelmivazmeluladansaumnamdedi
Introduction to Modern Management and

Information Technology

(1.2.2) nguivduntswauinuznsidudsuadeassduinnssy

201114

356102

602100

703103

Innovative Co-creator

1. 114
SC 114
n.gr. 102
ANS 102
9.919. 100
BIOT 100
Ug§.nv. 103
MGMT 103

emansdsandenlulanlagiu

Environmental Science in Today’s World

dnihaneau

Ornamental Aquatic Animals

nsluselevimalulagdininle iy

Introduction to Application of Biotechnology
< 1% a & 1%

N3 UUNUIZNDUAITLAZTINAUDINY

Introduction to Entrepreneurship and Business

(1.2.3) ngaRvdumsnasinezmalunadiosiduns

057132

109114

201192

Active Citizen

fa. 132
EDPE 132

19.AU. 114
FAGE 114

1., 192
SC 192

Findgulumennusy

Happy Life in Camping

AauzluTdinuszanTu
Art in Everyday Life

ADUFLNANE
Doi Suthep Study

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-0)

13



(2) NUINIV AN laidaenin
Field of Specialization: A minimum of
(2.1) v nu

Core Courses

202101 2.4 101 ¥ inenitugiu 1
BIOL 101 Basic Biology 1

202102 2.4 102 Fineniiugiu 2
BIOL 102 Basic Biology 2

202103  2.92.103  U{URNsTIINen 1
BIOL 103 Biology Laboratory 1

202104  2.97.104  U{URNISTIINEN 2
BIOL 104 Biology Laboratory 2

203111 2.4, 111 w3l 1
CHEM 111  Chemistry 1

203115  a.a. 115 UjUsnsed 1
CHEM 115  Chemistry Laboratory 1

203206  12.A1. 206  LATIBUVSIEIMSUNNANIUENAN NIV LA

CHEM 206  Organic Chemistry for Non-Chemistry Students

v v =

203209 2.A1. 209 URURNswdiBuvsgdusuindnwuennimIvadl
CHEM 209  Organic Chemistry Laboratory for Non-Chemistry
Students
204102 2.Aw. 102 MTRATIERteyadInsuy: MIdTIamumelaLaynIg
Uszend
CS 102 Intelligent Data Analysis: Survey of Techniques and
Applications

206115  7.A. 115 Lmaqﬁaﬁm%’uim&nmam%ﬁiimm@ 1
MATH 115  Calculus for Natural Science 1

207117 ava. 117 UFURNWENS 1
PHYS 117  Physics Laboratory 1

14

100 %uQwNA
100 Credits
30 uUenA

30 Credits

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-2-5)

3(2-2-5)

1(0-3-0)



207187 9. 187  WEnd 1
PHYS 187  Physics 1

211315  2.99. 315  F1ATLUBIAY

BCT 315 Introductory Biochemistry
211319 2.am. 319 UURmseiiilenu
BCT 319 Introductory Biochemistry Laboratory

(2.2) v wan ladaenin

Major A minimum of

15

3(3-0-6)

3(3-0-6)

1(0-3-0)

55 %AU8NA

55 Credits

Tusuuil eg19tie 36 nulsAnvzdeudunszUILIITLAU 300-400 WaYDL19Le 18

e daadunszuidvsesiu 400

Among the credits earned from the major courses 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) v 2NUIAU

Major Requirements

202231 23,231 Wugenans 1
BIOL 231 Genetics 1

202305  2.97. 305  Tq@na
BIOL 305 Biometry

202311 293 311 IVverszrumaalazliana
BIOL 311 Cell and Molecular Biology

202371 2.9, 371 QAN

BIOL 371 Ecology

214261 2.@7. 261 ﬂ??ﬂﬂﬁ?ﬂﬂﬁ’]ﬂ“ﬂ@ﬂﬁ@'ﬁ
ZOOL 261  Animal Diversity

214301  2.@3.301  dnidnsegndumas

ZOOL 301 Vertebrate Zoology

214310 242 310  dndlifinssandunds

Y

ZOOL 310 Invertebrate Zoology

38 ienn
38 Credits

4(3-3-6)

3(2-3-4)

4(3-3-6)

4(3-3-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)



214341

214490

214491

214493

215205

215206

214312

214313

214340

214352

214381

1.6, 341
ZOO0L 341

2.61. 490
ZOO0L 490

1.61. 491
Z0OO0L 491

1.61. 493
Z0OO0L 493

12.3%. 205
MICB 205

1.3%. 206
MICB 206

dnnassineniald

General Animal Physiology

A97INY1nIARUIY

Field Zoology

AUNUERIINEN

Zoology Seminar

Ugyyiewnsdniinen
Special Project in Zoology
RYIINEN

Microbiology

U UAn159a%33Inen

Microbiology Laboratory

(2.2.2) Ay @ntaan

Major Electives

laidaendn

A minimum of

16

4(3-3-6)

2(0-6-0)

1(1-0-2)

3(0-9-0)

3(3-0-6)

1(0-3-0)

17 %ud9nn
17 Credits

(2.2.2.1) 1EBNINATEVINIVIENTINGT (214...) S¥aU 300 waz 400 AINSIEATS

2.87. 312
Z00L 312

1.6, 313
Z00L 313

2.6, 340
Z0OO0L 340

2.61. 352
Z0OO0L 352

12.61. 381
Z0OO0L 381

RUGRR

Choose any 300-400 level courses in the field from the

followings
AgfAnenily

General Entomology

Fnevadluselunn

Biology of Myriapoda

ﬁmim@ammﬁﬁwm

Laboratory Animals in Biology

FANYINTLATYVOIFRT

Animal Developmental Biology

noANIIUINE Y

General Ethology

4(3-3-6)

3(2-3-4)

2(2-0-4)

4(3-3-6)

3(2-3-4)



214401

214403

214411

214412

214414

214415

214421

214422

214430

214431

214441

214442

214443

214445

12.61. 401
ZOO0L 401

1.61. 403
ZOOL 403

1.6, 411
Z00L 411

1.6, 412
Z0O0L 412

1.d1. 414
Z0O0L 414

1.61. 415
ZOO0L 415

1.6, 421
Z0OO0L 421

1.61. 422
ZOO0L 422

1.6d17. 430
ZOO0L 430

1.81. 431
Z00L 431

1.6, 441
Z0OO0L 441

1.6, 442
Z00L 422

1.d1. 443
Z0OO0L 443

1.d7. 445
Z0OO0L 445

1N
Ichthyology

JnEinen

Ornithology

YsanIine

Parasitology

da3nen

Malacology

v 6 a a1 L - 2
dnimsugianlaiinseandunds

Economic Invertebrates

U UAnsdniiasugianluiinsegndunds

Economic Invertebrates Laboratory

a dy = v ¢
INYIUBDLYDUBDIEIRN

Animal Histology

Q’lj fo ¢
ATILNIELAYAYRATNT

Animal Cell Culture

ugmansvesdniuazn1sussend

Animal Genetics and Application

waluladTinmueadnd

Animal Biotechnology

dniasTIneduas

Advanced Animal Physiology

o a a (3
dmassineUazgna

Applied Animal Physiology

A35INY1VILUAY
Physiology of Insects

Y

a a ) =
QM@NﬂU’JWUWL‘UiUUmﬁJU

Comparative Immunology

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

1(0-3-0)

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)

3(2-3-4)

17



214462

214494

214495

202301

202302

202303

202304

202332

202333

202334

202361

1.61. 462
ZOO0L 462

1.61. 494
ZOO0L 494

2.87. 495
ZOO0L 495

18

AUNTUIT VDN IANTE 3(2-3-4)

Taxonomy of Mature Insects

PUBLADNATINIERIINEN 2(2-0-4)

Selected Topics in Zoology

ANSHNITUARIINYN 3(0-12-0)

Training in Zoology

%98 (2.2.2.2) {@8NNNNTTUIVIVUTD 2.2.2.1 waztdanainnszuluianse il

or

1.91. 301
BIOL 301

1.9. 302
BIOL 302

1.97.303
BIOL 303

1.91.304
BIOL 304

1.91.332
BIOL 332

2.97. 333
BIOL 333

2.97. 334
BIOL 334

1.92.361
BIOL 361

6 Min

choose any course in 2.2.2.1 and choose any course from the

followings with a maximum of 6 credits
wmeafiansldiadasiontadine 3(2-3-4)

Instrument Techniques in Biology

ulasiwmadia 3(1-6-2)

Microtechnique

U5 IRuIne 3(3-0-6)

History of Biology

doasvassndmiudayan1ataine 2(1-2-4)

Creative Media for Biology Information

Wugeans 2 3(3-0-6)
Genetics 2

wiAdANUg I aRUgAans 1(0-3-0)
Fundamental Techniques in Genetics

Wugenansluanailowu 3(3-0-6)
Fundamental Molecular Genetics

nonwaynsAsIuly 4(3-3-6)

General Plant Taxonomy


javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl39$lbnDetailEng','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl40$lbnDetailEng','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl04$lbnDetailEng','')

202362

202405

202421

202432

202433

202434

202438

202470

202471

202472

202473

202475

202476

1.97.362

1.97. 405
BIOL 405

1.92.421

1.9. 432
BIOL 432

2.9.433
BIOL 433

2.9, 434
BIOL 434

1.97. 438
BIOL 438

2.97. 470
BIOL 470

1.90. 471
BIOL 471

1.90. 472
BIOL 472

1.9. 473
BIOL 473

2.97. 475
BIOL 475

2.97. 476
BIOL 476

NONWANENSHATHFNA

Economic Botany

av

IRIUINTT

Evolution

nsdedyauveYes

Cell Signaling

walulagfouwe

DNA Technology

aa v £ ¢
@L@umu’?ﬂﬂﬂﬂﬂLLa%ﬂ'ﬁ‘UﬁgﬁJﬂC‘]

]

DNA Barcoding and Applications

YIANSTAUNAAENT

Bioinformatics

[

TIWUINTVRIUY Y
Human Evolution
Frglimans
Biogeography

dentinAInen

Animal Ecology

LIFINYINNNIELD

Marine Ecology

IIINYIUANTITNNGN

Water Pollution Biology

NINY 1A INA DY

Environmental Toxicology

FIngIn1sousnyg

Conservation Biology

19

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)


javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl13$lbnDetailTha','')

202477

202481

202484

215302

215303

215381

215401

(2.3) 3¥1In (81%)

1.9.477
BIOL 477

1.92.481
BIOL 481

2.91.484
BIOL 484

1.9%.302
MICB 302

1.9%9.303
MICB 303

1.9%.381

MICB 381

1.9%.401
MICB 401

TN LIRS

Tropical Ecology

UnAIngmganssy
Behavioral Ecology
Tnefineiuy
Restoration Ecology

A A N a
Lﬂimmamﬁﬁ;amwm

Microbiological Instrumentation

NINeAUN U ILAs UIRNTTUNNTININ

Intellectual Property and Biological Innovations
AunIdUsEIDULaYRRUNIENalIA

Normal Flora and Pathogenic Microorganisms in
Human

ANNUABAABYDI0IMSINUAUNTE

Microbial Food Safety

laidaendn

Minor (if any) A minimum of

20

3(2-3-4)

3(2-3-4)

3(2-3-4)

1(0-3-0)

1(1-0-2)

3(2-3-4)

3(2-3-4)

15 %8R
15 Credits

2.3.1 UnAnwNUszasraziseuivln enadensevdsinluaivlanlsndaasuniy

UsemANMINe1aeLdealni 1599 3 nidadsudmsutn@nwunninetaedesina lidesnii 15

e 1AgANUETIUYDUYRIIISENUS A

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.

2.3.2 @ nsutindnwilluszasraziineln TmasniseunseulwivIseeu 300-400 la

o 1 1 a 3 el =2 A a v
Younin 15 B LagANUAELEDUY99191587USAYT TAglaanansIenIsATEuILIgTe 2.2.2

Student who does not wish to have minor may choose 300-400 level courses

for at least 15 credits with approval of an academic advisor by choosing from any course in

222



(3) BuINIVNABNLES ladaendn 6 yUulennA

Free electives: A minimum of 6 Credits

NUINA AUNNIEVDILAYTRANTLUIUIU
I

SPANTEUNATII MuaLTuGaY 6 an saseluil

1.
2.

189 3 fIUSN  WARNES ARE wavnAIY/anunie Ainsyuudutudate
W@ 3 favie Suunlased
1) @auilksn (MaN3ee) LEnIDe SEAUVDINTEUININ
“100-200” LARIAY ﬂizmu%ﬁzﬁuﬁugm
“300-400” WEAIEN  NITUILAVITEAUGS
2) 1aviinans (Mandu) uanata manevyluanvin

3) w@Yiving (nannue) wansds aunsulunuIAvyveavIv

3.1.4 WAAIWNUNITANEI

SN
001101

140104

202101

202103

203111

203115

206115

v
[

FUUN 1 ArAn1sAnEIN 1

Fodun nienn
u.9. 101 mmé’aﬂﬂwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
5.0.106  msunaidios 3(3-0-6)
PG 104  Citizenship
292,101 ¥iveniiug 1 3(3-0-6)
BIOL 101 Basic Biology 1
1.3, 103 UURnsTInen 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
.04, 111 wAdl 1 3(3-0-6)
CHEM 111 Chemistry 1
204, 115 UfuRnswedl 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
1LALLLS  UARARAANSUINGIMENTEITHYIRA 1 3(2-2-5)
MATH 115 Calculus for Natural Science 1

AUIUNUIYNNTIY 17

21



001102

201111

202102

202104

204100

204102

207117

207187

} 24 1
UTJQ

UM 1 AAn1sAnYIN 2

w8, 102 nwdanguiugIu 2

ENGL 102 Fundamental English 2

199, 111 Tanuwsineiaans
SC 111 The World of Science
297,102 FAneitugiu 2

BIOL 102 Basic Biology 2

197, 104 UHURN9TYINeN 2
BIOL 104 Biology Laboratory 2

2.9, 100 waluladarsaumekasdinaseln

CS 100 Information Technology and Modern Life

3

1.AN. 102 MTlATIzideya

[y

wazn1TUTEYNA

Intelligent Data Analysis: Survey of Techniques

and Applications
19l@. 117 YRURnsHENd 1
PHYS 117 Physics Laboratory 1
.98, 187 Wand 1
PHYS 187 Physics 1

ITUIUNUBNATIN

AR3L: NNSANTIVAUNALA

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-2-5)

1(0-3-0)

3(3-0-6)

20

22



001201

201190

202231

203206

203209

214261

1.9. 201
ENGL 201

1.97. 190
SC 190

1.97. 231
BIOL 231

1.A4U. 206
CHEM 206

1.A4. 209
CHEM 209

2.81. 261
Z00L 261

UM 2 AAn1sANYIN 1
ANDIULTIILATITAZ NS sUR9TlUS s ANSHA

Critical Reading and Effective Writing

N3ARDYNINTY I N1TuATgnn Lazn1sdeans
NI NANERT
Critical Thinking, Problem Solving and Science

Communication

Wugeans 1

Genetics 1

wnidunsddmsutindnwiuenaiviv el
Organic Chemistry for Non-Chemistry Students

] [V 1

Ufuinsildunsddmivtnfnwiuenniaiviadl
Organic Chemistry Laboratory for Non-Chemistry
Students

ANUMAINNANBVDIER

Animal Diversity

UIUNUBNNTIN

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

17

23



001225

214301

214310

215205

215206

202311

214341

1.9. 225
ENGL 225

2.47. 301
Z00L 301

2.83. 310
Z00L 310

2.9%9. 205
MICB 205

2.9%. 206
MICB 206

v
[

FUUN 2 nANsANEIN 2

nwsanguluusuvinemansuazinalulad
English in Science and Technology Context
dnifinszandunea

Vertebrate Zoology

dnildfinseandunds

Invertebrate Zoology

YN

Microbiology

U URN1598%3IMeN
Microbiology Laboratory
Fdnwald (Fenann 3 naudvn)

General Education Electives

TUIUNUBANTIU

p24
L

FUUN 3 ArANsANEIN 1

197,311 FVinerszauwaanazliena

BIOL 311

Cell and Molecular Biology

2.8, 341 dnnassingniky

ZOOL 341 General Animal Physiology

a A A a
INBNEBNNIIWIN

Major Elective Course or Minor

a A )
IYUABNLET

Free Elective Course

Fdnwviall (Fenain 3 nawdv)

General Education Electives

AMUIUNUBNATIY

24

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

1(0-3-0)

16

4(3-3-6)

4(3-3-6)

19



202305

211315

211319

202371

2.97. 305
BIOL 305

2.9 315
BCT 315

2.9. 319
BCT 319

2.97. 371
BIOL 371

214490 1.87. 490
ZOOL 490 Field Zoology

v
[

FUUN 3 A1ANISANWIN 2
RGAL

Biometry

FRATLUDIHY

Introductory Biochemistry

UURN et o i

Introductory Biochemistry Laboratory

QAN

Ecology

v wenLann

Major Elective Course

AV FNLES

Free Elective Course

AUIUNUIBNNTIN

pA
(4

FuUN 4 nMAnNsANEIN 1

v wenLann

Major Elective Course

A eNLEBNNTDIVIIN

Major Elective Course or Minor

A97IN81NIARUIY

AUIUNUIBNNTIY

25

3(2-3-4)

3(3-0-6)

1(0-3-0)

4(3-3-6)

17

2(0-6-0)

17



} 24
[

UM 4 A1ANSANEIN 2

26

214491 187 491  AuNudnIINen 1(1-0-2)
ZOOL 491 Zoology Seminar
214493 .20, 493 UgmiAmun1edninen 3(0-9-0)
ZOOL 493 Special Project in Zoology
I neniden 3
Major Elective Course
I nondonnTeIvIn 6
Major Elective Course or Minor
IUIUNUBANTIN 13
3.1.5 ANBSUNEANYAZNIZUIUIYY
seylilunianwan
3.2 3 MwnisazguAlYesa19158
3.2.1 91585 SURnvaUNaNgnT / 819158UTEIMENgNT / 819158UTEEN
RNl Aszudaw/aUnu I
WNAITUY
r ﬁa—u'maqa . LT W
i dagdu wangns | (uasly
o3 | v | o3 | v | 3582 50
a1dn)
1| NAAT.AUNNT aUNYT* Dr.rer.nat. (Zoologie), University of 22| 20 | 22| 20 43 (18)
Innsbruck, Austria, 1999
MY @1Inen), unInenaedeslug, 2535
WU, @VINe)1Inenaeideslug, 2530
2 | 0.n5.0i596 Tunsnu WA, (Anereansdanim), yunainsal 16| 15 |16 | 1.5 | 17(8)
URINYIAY, 2557
.. (walulag@inn), uninerduidesln,
2552
3 | wAasAwe)ie) 003a915E* | e, @35Ie7), annivendelisslnl, 2556 22| 15 |22] 15| 14(2
an.u., unineaeidesivd, 2549




27

=p

¥o-uuena

D
2

e}
=)

MAMsTUEIW/HUAY

Uaglu

Wausuuge

Nangns
Y

=

(2]

ue.

a

2]

ue.

U
NASIU
F¥IN1959
(waaulu
seey 5%

a1gn)

HA.A3.UUGR Tolns*

Ph.D. (Marine Bioresource and
Environmental Science), Hokkaido
University, Japan, 2013

WL @ne1), PWanTalumInedy,
2547

WM. (@ ANg7), PWANTAUNINGFY, 2542

27

27

8(2)

NA.AT.EHATN LAULWYT*

M.A. @FANeN), W inesedediv, 2547
WA (MEANAFERI), W Inedeidedlng,
2537

WU, (Ineflan1sunme), WniInenaedie i,
2533

28

15

28

15

32 (16)

NA. A5, INVA WAISN

Ph.D. (Environmental Toxicology), Imperial
college, University, United Kinegdom, 2000
M. @VIne), WrInensuldediv, 2538

WU, @FINY7), WINPT UVOULNY, 2534

11

11

11

11

28 (5)

el 93, e e

MWM.A. (@33IneN), WnIneaedeslr, 2547
W4, (NeFEnsaanIna o),
UINeNaeLedlv, 2543

N a

WU, @VINe), WneaeiTeele, 2541

30

15

30

15

11(2)

NA. A5, WUTE 933UN59E

M.A. (@33nen), WnInenaedaslri, 2548
M. (FVINYIFAIZLINADL),
UNINYRLURRS, 2535

MU @FVINGN), UPNINYIFYT LAY, 2529

10

20

10

20

9(1)

9.05.UT8NT UnsuY

N a

W9, (TInen), WnInenaedeaing, 2561
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Rk

GELO1
< Y v
WUyARAKLIEUG

(Learner Person)

GELO 2

Judsadsassduinnssy

(Innovative Co-creator)

GELO 3

& 4 N
unalnuaslseine LLagiaﬂ NUAIU

SURATBURALIINLT

(Active Citizen)

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5
1. suadvndnedialy
291U9AU (Required Courses)
nguAvIdIunIsRIYIngensugiseus (Learner Person)
001101 | MwdangunugIu 1
(Fundamental English 1) *
001102 | AMWSanguiugIu 2
(Fundamental English 2) i
001201 | mseruiiviiaszilaznlouegsiiusyansna
(Critical Reading and Effective Writing) i
001225 | amwdanguluviunineimansiazinalulad
(English in Science and Technology Context) ¢
204100 | weluladansauvenasdinasioln
(Information Technology and Modern Life) i
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ngudvn / ¥

SHE2Y

GELO1
< ¥ a 14
WUyARARLIEUG

(Learner Person)

GELO 2

Judswadsassduinnssy

(Innovative Co-creator)

GELO 3
< = Aal
Wunaleavealsend wazlan Niaw
SURPYRULALLT LT

(Active Citizen)

1.1 1.2 13 2.1 2.2 3.1 3.2 33 34 3.5
nguAvIdIuNIsTRILYIngE M Uugsauaseassduinnssy
(Innovative Co-creator)
201190 | nsAmegsiinnsamas nsuidayun uaznsioansma
°

e
(Critical Thinking, Problem Solving and Science

Communication)

1 a P% @ o <, A8 A v <
ﬂqu')‘lﬂﬂ'luﬂ']iwmu'l‘ﬂﬂ‘l‘.*}gﬂ']il,ﬂuwaLllE]\TVIL‘UlILL‘UQ

(Active Citizen)

140104 | nswunaiiio

(Citizenship)

201111 | TanwisInendans
(The World of Science)
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nguIv /

SHE2Y

GELO1
<) v a 4
WuyAnaRLIgug

(Learner Person)

GELO 2

vy
Y

WA 9ATTAUTRNS T

(Innovative Co-creator)

GELO 3
| = Aa
WunaleawesUsend wazlan Ndanu
SURATDURATLTULT

(Active Citizen)

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5
Aydan (GE Electives)
nguAviunsiaYinuzn1sludiSeus (Learner Person)
461100 aagulwnﬁlaq*umwLLazmmmm
(Herbs for Health and Beauty) i
510100 | Au@vaANysel
(Wellness) ¢
702101 | msRuludinuszdniu
(Finance for Daily Life) o
954101 | madamsadevaluazmalulafasaunadou
(Introduction to Modern Management and o
Information Technology)
nguAvIRunsiaineznsiludsanadassduinnssy
(Innovative Co-creator)
201114 | Ingnmanidaundeslulantlagiu
(Environmental Science in Today’s World) ¢
356102 | dmithaneay
(Ornamental Aquatic Animals) d
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GELO1
<) v a 4
WuyAnaRLIgUg

(Learner Person)

GELO 2

vy
Y

WAS9ATTAUINNS T

(Innovative Co-creator)

GELO 3
) = aa
WunaleawesUsend wazlan A
SURAYDULALLTULT S

(Active Citizen)

1.1 1.2 1.3 2.1 2.2 3.1 3.2 33 3.4 35
nguAvIiunsIaYinuznsludsnadnassuinnssu
(Innovative Co-creator)
602100 | nmslgussleslmalulagdinmilosiu
(Introduction to Application of Biotechnology) d
703103 | maduiusznaunisuazgsiaiiowiu
°

(Introduction to Entrepreneurship and Business)

nguAvIdunsRILYingznslunadiodiduuds

(Active Citizen)

057132 | Findagalureinusy
(Happy Life in Camping) i
109114 | Aadrludinusedniu
(Art in Everyday Life) o
201192 | AeggwwnAnwm
(Doi Suthep Study) ¢
newme : nangeskilamvualiideniseunsyuiivifiaenndesiu GELO e 1.4
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ngudvn / ¥3v1 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
2. RUINIYNANE
2.1 J¥unu
202101 | Fvinenitugiu 1
(Basic Biology 1) o e e e
202102 | FAveniiugiu 2
(Basic Biology 2) ° o ° ° °
202103 | UfURAN5¥ImMeN 1
(Biology Laboratory 1) o i o o o o
202104 | U{URANNTVINGN 2
(Biology Laboratory 2) * d d d d . . .
203111 | 1adl 1
(Chemistry 1) d d
203115 | UfURnseadl 1
( Chemistry Laboratory 1) d d .
203206 | wwilduvsddmsuindnuiuenanuiv el
( Organic Chemistry for Non-Chemistry Students) d d i
203209 | UuRn siedduvsddmsutinfnwiuennnaiveadl
( Organic Chemistry Laboratory for Non-Chemistry Students) o i o
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ngudvn / Fa3 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWERY 11 | 12 2.1 2.2 2.3
204102 | MylAswdeyadinier: Mid1smumeadaiaznsussend
Intelligcent Data Analysis: Survey of Techniques and d
Applications
206115 | WARARAEIMSUINIMANTETIUYIA 1
Calculus for Natural Science 1 d d o
207117 | UfuRAn siand 1
Physics Laboratory 1 d d o
207187 | Wand 1
Physics 1 d d o
211315 | Fupiidedy
Introductory Biochemistry o i
211319 | UfsAnstuedidossy
Introductory Biochemistry Laboratory o i o
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ngudvn / ¥3v1 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
WV 1.1 | 12 2.1 2.2 2.3
2.2 3w1n
2.2.1 3 uenUeAu
202231 | Wugenansl

Genetics 1 o e o o
202305 | Wradi#

Biometry i o
202311 | Fmenseiuwaduazliiana

Cell and Molecular Biology o o o
202371 | dneInegn

Ecology ° ° ° ° °
214261 | ANUNAINUAIYOIERT

Animal Diversity o o
214301 | dmifinsznaumad

Vertebrate Zoology o
214310 | dnilsifinsvandumnas

Invertebrate Zoology d d
214341 | &maisinewily

° ° ° °

General Animal Physiology
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ngudvn / ¥3v1 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
214490 | dnAne1nIAauIu
Field Zoology e e o
214491 | duuundnaInen
Zoology Seminar o o
214493 | Ugyyiitawn1sdninen
Special Project in Zoology o o o o o
215205 | 98%7inen
Microbiology d d o o
215206 | UUAN"59aT33IMeN
Microbiology Laboratory d o o o
2.2.2 J¥waniaen
2.2.2.1
214312 | Aginewily
General Entomology d o o o
214313 | FAnewesluiselua
Biology of Myriapoda g * ® ® ®
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ngudv / ¥3v1 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
214340 | dn19Aa0In19T1INe
Laboratory Animals in Biology i d d d i i i
214352 | #Inen19:93v09807
Animal Developmental Biology i i
214381 | wafnssuinensily
General Ethology o o o o o
214401 | Tuinen
Ichthyology d d d o o
214403 | Un¥inen
Ornithology o o o o
214411 | Us@ninen
Parasitology d o o o o
214412 | &3nen
Malacology o i i i o
214414 | niimsughafilsiinszgndunds
Economic Invertebrates o o i




aq

I2IY

nguAYn / PLO1 PLO2 PLO3 PLO4 PLOS PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
214415 | UjiRmsdniiasugiatilaiinszgndunds
Economic Invertebrates Laboratory o e e o o
214421 | Inenileifovedn’
Animal Histology i d d d o o
214422 | mswnzidsaeaddns
Animal Cell Culture ¢ ¢ ¢
214430 | Wugransvesdniuaznsussend
Animal Genetics and Application d d d o
214431 | waluladTinmuesdn’
Animal Biotechnology d o o o o o
214441 | Enedsinetugs
Advanced Animal Physiology o o o o
214442 | dnaisivelszyna
Applied Animal Physiology o i i i o o
214443 | @3TIN1VDILUAS
Physiology of Insects o o o o o i
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ngudvn / %391 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
eIV 11 | 12 2.1 2.2 2.3
214445 | giAufuIneIeuiiey
Comparative Immunology e o
214462 | sunsuisnuveiasiaiuty
Taxonomy of Mature Insects i i o
214494 | ¥UDlaen@IININERIINEN
Selected Topics in Zoology o o o o
214495 | MIANUERTINEN
Training in Zoology d d d d
2.2.2.2
202301 | wadlansldiasesiionnsdainen
Instrument Techniques in Biology d o
202302 | lulmsiada
Microtechnique ¢ ¢
202303 | UsziATninen
History of Biology i o
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ngudvn / Fa3 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
WY 11| 12 | 21 22 | 23
202304 | Aeairiasshdmiutoyamsdiine
Creative Media for Biology Information o e o
202332 | Wugenans 2
Genetics 2 i d
202333 Lwﬂﬁﬂﬁuﬁmmdﬁuqmam%
Fundamental Techniques in Genetics d d o o
202334 | Wugenansluanailewiu
Fundamental Molecular Genetics d d o o
202361 wqwewmmmﬂ’ﬂu
General Plant Taxonomy d o o
202362 | WoNUAAATATYFAT
Economic Botany ® ®
202405 | 3IWUINT
Evolution d d
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ngudvn / %391 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
202421 | nsde Foyenvoad
Cell Signaling b ® °
202432 | weluladiiduwe
DNA Technology i d o
202433 | MBueunslénnuarnsusvens
DNA Barcoding and Applications d d o
202434 | Fr@1s@uUnAans
Bioinformatics d
202438 | FIWuINSV0INYYE
Human Evolution o
202470 | Baimans
Biogeography o o o
202471 | @nfieiven
Animal Ecology o i i i
202472 | UnAINgIMIameLa
Marine Ecology d d d d
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ngudvn / %391 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
FWeIY 1.1 | 12 2.1 2.2 2.3
202473 | FAnemanzmath
Water Pollution Biology e
202475 | fwinendwandeu
Environmental Toxicology ¢
202476 | FIMeIMTosnY
Conservation Biology i o o
202477 | dnMinganiou
Tropical Ecology d d d
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7. MSNMUUAAIUITNANT5ANEUIIUY (Key Performance Indicators)

ufivednanissnifiua Uil | V2| Vi3 | V4| Vs
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1. fimsuszpmdngaaiionusy Aanu uaznuvaumsaiiunudngns egneesd X X X X X
msAnwazanInds IneflonasdrSuissaundngrainiasvn sghsosieras 80
wazdinatuiinnnsUszeamnads

2. fwaziBuavemdngns MULUY 1AB.2 TideARdeItunToUNIATEIUARAILINR X X X X X
V30IMTTIUANAINYYAVTIN

3. A18auBunvRINTTUIIN WayTwasdunvasUsauNsalnaaTny ((75) AUwUY X X X X X
UAR.3 uay 1A0.4 agstiaenaunsiUaaeuluisazmamsAinwiliasuynnsvuinin

4. IPYIIPNURANSATUNTVDINTLUIAYT KAETIENUNANITANTUNNTYRY X X X X X
Uszaumsainiadul MULUU URe.5 wag uAe 6 BiasunnnsrunAniidagely
wanans Nelu 30 Ju vidsiulaniAnsan

5. AT TBNURANSANTUNSYBMANEATINULUL 1Re.7 el 60 Tu LD X X X X x
M3fnw

6. SimsmuaeuraduvsvesindnumuIAsgIUNANTFeuS Aimualu uee.3 uag X X X X X
uA.4 (7)) egnatlenfenay 25 vesnsrunAvfiaaeuluusazdnsfnm

7. AM3iany/UTuUTINsInnsiEeunIsaeu nagnsn1sae vise Maussdiunans X X X X
Fewd mnsamsUssiiumsiiiunuiinenuly uee.7 iudn

8. osdisufisveuvangmsiildsumaudeidl IEsufuusthdiumsusmsinns X X X X X
UANGAS

9. pMsdKSuinveaUANansNAUlATUNMIHAIIMAINNS wae/viselwTn egedeet | x X X X X
av 1 At

10. szsuanufianelavesindnudgavine/ Sudinlwmindsonuammangss waelsivdes X X
71 3.51 NATUULAL 5.0

1. szsuanuiianelavesflidndindifivetadinlum wivhiosnin 3.51 nnavuuwda X

5.0
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A1ANUIN 1

AN UNYANWZNTZUIUIYN

1. NFTUIUIVIAULUYBYAIENS

€.2.101 (001101)  : AMWIBNQEAUFIU 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Roulefidessinuren  : Lid

ﬁl U ﬁl a o v aa o v U U =) L
ANFARAITNNWYIDNNE Y LW@ﬂWiUQﬁNWUﬂU%UWUiSQ’DU VINWeNI5HY ne ’E]’]'NLL@SL%?JUIUiSﬂU
ey Tuusunnmedeauuaz dausssunvarnvaeiiiensiieuinaentin
Communication in English for everyday interactions. Basic listening, speaking, reading

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

4.8. 102 (001102) : mmé’enqwﬁugﬁu 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Feulviidiossitutiou  : w.8. 101 (001101) %39 ANAIMLTAUYBUVBINIATYY

[y o

NsdAeaINWIBINg wivensUJduRusluTInUsedniu Minvenisila wa srukasdeulusedu
udeuTuluuTunn ey Tausssuvia N vangien1 s U naendin
Communication in English for everyday interactions. More advanced listening,

speaking, reading and writing skills in various social and cultural contexts for life-long

learning.

1.9. 201 (001201) © AN59IULTIATITIIAENNS g URENTUSE AN NA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing

Soulviigasiuney  : w.8. 102 (001102) vise MuAMUTIUTEUVRINIATYN

TNy 191890 wdmTUNITEIUTTIATIERIINLUARLaLaEEDAN warN1TWeuaL 1l
Usgdndna ludenuauaulavesdisey
English language skills for critical reading from different sources and media and

effective writing on topics of students’ interests.

1.8. 225 (001225)  : ;w1dengEluusunInemansuazinalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context
Roulafigewiudon : w.e. 102 (001102) wio muauivsauvaInIAIY

PINwy 99AUTENDU LATALNNVDINILUANIETNIY WBNTFea15a819dUssanS nwluusunme

Inedansaznalulad
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Specific language functions, components and skills for effective communication in

science and technology contexts.

2. NSTUUIVIAUSANEIAIENT

A.a. 132 (057132)  : WiadiguluAedinusy 2(2-0-4)
EDPE 132 :  Happy Life in Camping
Roulvfidowinunow il

mnuinluiRefumeinusy Usvg wazingussasdusareinusy Ussinnueaseinusy
Aanssusineg enaidendaludieinusy nsAnwsssund Uil wagnisewdnyg msnauwudaeiein
wsu nssdudiAeinusy msuszdiunadeinusy wagiinuiinisdaneinusy

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.

3. NszUIUITIAUNLIINSAaY

29.6U. 114 (109114) : AavzludIauszaniu 3(3-0-6)
FAGE 114 : Artin Everyday Life
Soulviigeswunou  :  laid

Ms3uSiferfuiiemaamung JULUU LaAe NSEUIUMT WesdnyaulanzYeanuRaly
199 Bmsieszinsaliany fanmnsahludszendliliidulselovddensdniudinuszdiiu
Perception of definitions, meanings, styles, concepts, processes and special
characteristics of different kinds of art; methods of art-analysis and art-criticism which can be

applied for the benefits of everyday life.

4. NSTUIVIAULINYIANENS

2.9, 111 (201111)  : TanwiesInendrans 3(3-0-6)
SC 111 : The World of Science
a oy ' ' '
woulvndesnunauy : lud

YN ANUNUNEYRINEAIERS walulad wazuinnssy UseiRvedinendians wmalulad
LAZUIANTIN NTEUIUNIINIANYIAIERS Aanssundunelnuineimaniuazinalulaglu
FInUseirTu Ingreansuasmalulagiunsiauidssma Inemansiazmalulagiuiasugie
InenAanswazmaluladiudiny Ieranshazinaluladnud winasy Inedanshaznalulad

YY)

fudausssy Ingrmansiazmaluladiuyuyuniediu egremaniuazmaluladiunisiudsunlas
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anmafionnia Inermaniuazmaluladfunsiau sy wiededug auauaulaves
HnfAnwn waznisuausluesssy

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 development, economy, society, environment, culture, local communities,
climate change, sustainable development, or other topics depending on students’ interests,

and class presentations.

2.9%. 114 (201114) : Anegrmaniaewndexlulaniagiu 3(3-0-6)
SC 114 :  Environmental Science in Today’s World
Roulafigewiudoy :  lid

AundouuayNanIENUINAINTIIVRI YWY ANLATEniinFosdanadenluniiuiua
AMNENR Y UDIANNAINNAEN19T N, nTeyTnEiiieautan nslimiwens meAvulaves
Uszansuazuafiv msuandavedleleu n1aglanfounaznisdsunlasaningfionnia Ingd
Wi MaiaegdduiiednuaugalunsuilnaningnssssumAuasnsnaLIY @01un1s ol
dawnndontagiiu

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%. 190 (201190) : N15ANBENNIINTAUYI NISHAUYIT Az 3(3-0-6)
mMsdeansneinerdnans
SC 190 :  Critical Thinking, Problem Solving and Science Communication
Rouledidfosinuron : lLif
nMsAnegeiiansaunn nMswilgmnaivenmansuazmealulad nsdeansnisivemans
wazmalulad
Critical thinking, problem solving in science and technology, communication in

science and technology.
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1M, 192 (201192) :  ARYHUNNANY 1(0-3-0)
SC 192 :  Doi Suthep Study
Roulefidowinunow :  ifl

A a

Anwineganly 4 16 Ao TAN1NIEAIN : 53INET TANIATINN © T8UUTIA LazAY
NANNANENITININ TANWNFIRLUAZIAUTITY | MAUILAZUIYYEINGT Lasiiin1anN1Tausny : T
auIny ﬂ’]iﬁuﬂﬂ’lLLﬁBﬂ’lSVIIENLﬁEJ’JL?UQﬁL’M ANNFNTUSTENIIRREIMNA UL INe e alny

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.

2.97. 101 (202101) :  FAneriugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1

Roulvfidowinunow Tl

unih sedeuinamdivermans dneazenivvesddiiia n15snseuuadidin aisad
yosasiiTin lwaduAYIILMUBAT Wugmansuazonugmans nalnvesifauins Amnuvainuaie
Y0330 lassadsuarvihiivesiin lnssasauagniifivesdnd wasdnmineuasnginssy

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) %’ﬁmmﬁugqu 2 3(3-0-6)
BIOL 102 : Basic Biology 2

Seulvfidositunoy : 2.472. 101 (202101) uag 2.49. 103 (202103)

a AdAda

N1STATMUNAITIR @3TINY1909INY: NITAUATITRLES N1Ta1E-e NSy uaziiule

s a U L3

gosluu warnIsAUITLG sruullnAkarn1seusnY asving1vesdnd: svuudese s ssuuduang

9

LY v v W 1

sevumela ssuunyuideulain ssuugiiquiu ssuudssamuazedeisSududa ssuudeulive
JPUUAUITUS waen151a3eyvesdn’d

Classification of living organisms, plant physiology: photosynthesis, transportation,
growth and development, hormones and reproduction, ecosystem and conservation, animal
physiology: digestive system, excretory system, respiratory system, circulatory system,
immune system, nervous system and sensory, endocrine system, reproductive system, and

animal development.



71

2.97. 103 (202103) : UUAN5TIINGN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Seulviidosiunoy : amzbsuSsundouiu 2.97. 101 (202101)

ndoaqanssal lassasrauazminnveswad n1snslaseauiead NMswuwgad WugAans
FTAUINTITUBTANUNAINTAEVDIFINTIN Wodoliy tWelodnd wefnssu wazdnemiveUszeing
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) : UHUANISAIINE 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2

Soulviigasunioy :  awmzdouSsundeuiu 1.99. 102 (202102)

uni szuvdianazniseyiny nsdadiuuniedidin: 9dunid fvuazdnd neina
Wiguiteuludad msuanideuineg ssuumpuidsulafinwaznisiuag ssuuuszamuazeforssu
aruddn sosluudnd msfuiuuasninaiytuiuresihseudnd nsduasesinas nsdndodluiiv
nsauAuMsAUlaluiY waznsduiusuasnsveneugiY

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.

2.97. 231 (202231) @ WugAEAS 1 4(3-3-6)
BIOL 231 : Genetics 1
Soulafigosinunou : 2.99. 101 (202101) waz 2.97. 103 (202103); %3 1.92. 147
(202147); 30 2.92. 184 (202184)

wuwaldsudu Tafiladeda auuiazstulaynsmagoun1eadsn nsirunALas
ﬁuqﬂiiuﬁﬁﬁuﬁ’mw ANUFUITUSTENIBUkaEIARuTILTY N13E1eMBAdN waueN19UTUI g
A1ansUTEYINT Wugmansdmiun1suTuuseiug anuRaunfidsdnuiukaslaseasiaedlasiuley
T du Bnsnaveuduaziugnssululelanarady a1sWugnIsuwasnIsLanIoonveddy Wug
Amnssy warUfURnsiiieades

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
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effects and cytoplasmic heredity, genetic material and gene expression, genetic engineering,

and related laboratory.

2.97. 301 (202301) : wadAn1slASaLian19dIne 3(2-3-4)
BIOL 301 : Instrumental Techniques in Biology
waulvfifowinunoy  :  UNANEITUTN 3 LATAIUAIIUIUTIUVBINIATIYN

NANNIIY9U 3501519 wazuuIn1en1slduselovil HPLC, spectrophotometer, GC 115
f1unmKazN1TNANINAelindesganssal MUssAvgaunsalinemaniuisegnianediaing
wann37au 38msld waznumisslivsglevindesanssmiuuusing @ mawSeudodiaield
lundesganssaudidnnsou nann13vau 3501518 wazuuinianisldusslevindasqanssad
BidnAsoulUY SEM wag TEM ndnnisvhem 3501514 wazuwamansléussloviiniesiiofinsen
lulnsauuargUnsniady wdesdiedinmgvimAvadnalufio udnnsviau Bnsld wazuuamans
T9Uselaa PCR, electrophoresis, plant tissue culture BaNNTSYINU 39015 wagkuINNTLY
Ustlomiinesiiedinmivermaun wdesdlefnaingmish wagUfuRnnsiiAeades

Principles, methods and applications of HPLC, GC, spectrophotometer, drawing
and photography under microscope, some scientific instruments made from simple
materials, principles, methods and application use for types of microscopes, preparation
specimens for electron microscope (EM), principles, methods and application of scanning
electron microscope (SEM), transmission electron microscope (TEM), principles, methods
and applications of NO, analyzer and accessories, water potential analysis in plant,
principles, methods and applications of PCR, electrophoresis, plant tissue culture, principles,

methods and applications of terrestrial ecological instruments, aquatic ecological

instruments and related laboratories.

2.9, 302 (202302) : lulaswaila 3(1-6-2)
BIOL 302 :  Microtechnique
Soulviigesniunoy : 2.9, 102 (202102)

Nl N13A99 waznN13snwranIn lulasmadanung lulasmadaniednd wasufumnisg
= o
\Neves

Introduction:  fixation and  preservation, plant microtechniques, animal

microtechniques and related laboratories.
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2.%7. 303 (202303) : UsEIRTINN 3(3-0-6)
BIOL 303 : History of Biology
Reulviidosiunoy @ 2.97. 102 (202102) waz 2.942. 104 (202104)

a N a S a ' wa s = = ~
Gq@ILillLLﬁﬂGUQQGUT]'V]?J'] GU'J'J‘V]EJ']I‘UE!?‘Wﬂ@u‘ﬂiz'ﬁmﬁqaﬁi&agﬂﬂﬂaqﬁ U BULAY LNI?{ITJLWLNEJ LA

9

Aaa

UNINYIBYLATAUIANNIINGIAERNS USIRVDINITINTLUUVDIFITTIN

[ 1

6
38Us Tranenluganinlusin Srinelugalsiu Fainelugromiy gailunAauineinis madad
FTAUINITNDURAL N
$24128199390153U TaAnenluanasswil 20 winnssu/dsseiviniediinewazanuinami i
maniTiinelusnissud 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.

2.47. 304 (202304) : Fead1eassAdwmIutayanns¥ainen 2(1-2-4)

BIOL 304 :  Creative Media for Biology Information

Reuluiifosrinuion :  2.47. 102 (202102) uaz 2.97. 104 (202104)
unthuazunumesmsdoasieyamsinemans siauazUszinnvesie uaznsidenldls

[V

wgauiueyaReNaIINNTYTINeT Mansgudeyan1¥iingrdmiuasiede nsadiaazuTuusis
amagRIaNelglunsiiausunedings nsaduazianenalinlameltlunisuiaueu
N19§IING N1saseFewuudulnsiinvesteyanisdiing nmsasialiamasdmsudoyanis
S a a va A a 9
e wazUfUuRNsNNE TR

Introduction and the roles of scientific communication, types of media and proper
media for selected biological data, biological data preparation for creating media, creating
and editing digital photo for presenting biological data, making and editing VDO clips for

presenting biological data, making Infographic media with biological data, creating a poster

presentation for biology information and laboratories on related lecture topics.
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2.%7. 305 (202305) : dna 3(2-3-4)
BIOL 305 :  Biometry
Reulviidesiunoy 2.9, 102 (202102)

Arudidesiunednaifuasdnn1suauNIMAeMaEIine) n1smAdoy Z-test t-test
Cochran-test Paired-test WHUNITNARBIUUUFLANYTA] Lqumwlmaauwuzﬁﬂuué‘aﬂaugszﬁ N3
POALUUNITNARBUTIUNANDITYA N1TIATILATINANDUUALANTUNUS FDAUDUNITUUAS N1
TUSUATH SPSS N153LAS18%M1519 ANOVA Aaelusunsyd SPSS NsaASIEianfuaun1s N3 nale
TUsunsu SPSS Msnseiidsnnnesuasavduiiumelusunsa SPSS uasUftRnsieates

Frequency, standard curve, measurement, test of hypothesis, Z-test, t-test, Cochran-
test, paired-test, completely randomized design (CRD), 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 and related laboratories.

2.97. 311 (202311)  :  FIIeszauadLaluana 4(3-3-6)

BIOL 311 :  Cell and Molecular Biology

Reulviidasimunioy : 2.92. 102 (202102) uas 2.7, 104 (202104)
amrvesaduarlassaaugIuTeszuUNEnet Fluana lassaiauasniifives

oosunuuadingg fndnsuaznsidulavedead mswasuulasguisuaznsvimiflanzveead

NsuATTweNTad uaswalamagadingt meseieadaad wagnsiuioRnisiifeades
Overview of cells 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.

2.97. 332 (202332) @ WugAEAs 2 3(3-0-6)
BIOL 332 :  Genetics 2
Seulvfidesiunoy 2.9, 231 (202231)

gu Tasluley waznalnn1sanenendn¥asAUNUBINWAA NSYINNUINAUVEIBY wazdun

a a

inlinne nisviunuivesduluddldianininases n1sarenendnuueignaluauaiedunane

s (%

AL NMsnateiugsyavdu: nisdumlasiuleunduiiegvesBunateiug nisnateiugszau

9

Tastulay: nsdumlastuleuinduiieguesdu fiugmansuseynsuasiugmansvaiiauinig fiug

o

mansvaswuaise fala waglia nsavaunisianuvesdulungugaisleon Mugienssy Wug

o

[y Ly

mansNANAY WugAansuywd

q
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Genes, chromosomes, and the mechanism of Mendelian inheritance, gene interaction
and lethality, gene 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) @ WAdANUFIUNNWUGAERS 1(0-3-0)
BIOL 333 :  Fundamental Techniques in Genetics
Roulafidewiudon : 2.9, 231 (202231)

n1snauiug 1 dnuaizluinases waznsiinsizideya nisrauiug 2 dnvuzludnases
LaENITIATIEYveYa n1satenenduuulasiulyma Lazn1TIesIERYoRa N1sHANNUTLALNNS
Anszimunsaluiilsavest wallanstnulmfianedanassaluiey n1svina1slelnduesnuday
watiansdeudlasluleuliiiouau n1sfndentaznisuieiuunaiugnssululsevnsnienisinass
WUy

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.

2.97. 334 (202334) ﬁuqmamﬁmaqmﬁmﬁu 3(3-0-6)
BIOL 334 :  Fundamental Molecular Genetics
Houlviigasniunou : 2.9, 231 (202231)

1A598519188N159180FIVBIAITRUTNTTU NTLARIDRNURIEY ann1svasnalulaglung
assAdueaNan Wuglenssu nsUszyndmadanisiugiamngsy
Structure and replication of genetic materials, gene expression, principles of

recombination DNA technology, genetic engineering, applications of genetic engineering

technique.
2.97. 361 (202361) wqms}aqﬂim%smﬁ"'ﬂﬂ 4(3-3-6)
BIOL 361 :  General Plant Taxonomy

Woulviidasuney  2.97. 102 (202102) kag 2.47. 104 (202104)
NANNITUALAIUMUNLVRINENYIUNTNIT I IATaT1anedugIuingrvesiivaen N5l

gnInenuazlaezunsunen NMaTgumuTseganyueiy nslduarnisaiieguisiudmsunsiame
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iy Srudumsonnsuisiunarioinermans Useiinsdnsiuuniiv Sufuuassdfidludeaiien
uazdirluidesg uasUfoRnsiiedes

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 WONWANEASIATEGND 3(2-3-4)
BIOL 362 :  Economic Botany
Roulvfidosrudon @ 2.99. 102 (202102) waz 2.99. 104 (202104)

[

¥ia undeiiun dnvaeniangnuatans waznisldusslevdvesiiviasugiafididy
NIPUIUNSHAN warmInanvesiinlasugiafiddny wasuftRnisminedes

Species, sources, botanical characters, applications of important economic plants,
production processes and marketing of the important economic plants and related

laboratories.

2.97. 371 (202371)  : W3NG 4(3-3-6)
BIOL 371 :  Ecology
Roulviidesitudeu : 2.9, 102 (202102) uag 2.92. 104 (202104)

e wagn1siinddiPiesdelnl Faandeunianienin wagnsuiusa dudulunns
M3l wagndnens Snaineszeing Ufduiusseninedadidie anuvainvatenisdinm
Qilenans nswasunUasunuil n1saneveandauy WAENITNYULILUTINDINNT w3oeielunis
Ussiiuszuuiin sywdduszuuing Jymawnndon wazeennaaummdeiiujoinsiiieides

Evolution and speciation, physical environments and adaptation, conditions and
resources, population ecology, species interaction, biodiversity, biogeography, succession,

flux of energy and flux of matter, tools for assessing ecosystem, man and ecosystems,

environmental problems and field trip or related laboratories.
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2.97. 405 (202405) :  A9MUINTS 3(3-0-6)
BIOL 405 :  Evolution
Reulvfidositunou @ 2.97. 231 (202231) waz 2.9, 371 (202371)

UseIRvamguITauin1s nangIunsiinddwuinis nssuiumsITuuinisiaenisdaden
VN935UIH nalnnsindTmuIns-ugmansuseing ANULUIHLYIRLgNITULaZNSAnaUTd

o

Tuil ATmunnisunnia Uselegtvoinnunainaieniedinin Iimuinisvosivuaziala 3mwinig
0980T pnlusladaludumnds 9ndnflaidnsegndundadumninsegndunduasdnidegn
MBUL ITUUINTVDILNTUALAZLLE

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, animal evolution: from

protozoa to metazoan, from invertebrate to vertebrate and mammal, Primate and human

evolution.

2.97. 421 (202421) miﬁlaé'zy,mv']mmaewaé 3(3-0-6)
BIOL 421 :  Cell Signaling

Soulafidosinunoy @ 2.47. 311 (202311) Wse 2.99. 321 (202321); waz 2.9M. 311

(211311) %39 2.99. 315 (211315)

[
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nsdedygraruninszuiunswealnsadulaewivlaue nalnnssudyaaainaisuen
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WA NITRDUAUDINDAMUAUDDALNAN NITNDVAUDIRBANUAUNIUYNIDDETINNG Nsdedayayiu
FUsTULERsEINUTENBY dyanunsuuLead nienlyda

Phosphorylation cascade by MAP kinase, extracellular signaling mechanism, response
to osmotic stress, stress response via STY pathway, two-component signaling, cell division

signaling, apoptosis.

2.9, 432 (202432) :  walulaghiduLe 3(3-0-6)
BIOL 432 . DNA Technology
Seulufidowinudey :  2.99. 231 (202231) WisenuANUTiLTaUVEINIAIYA

Mduloguuuudng 9 uazdadedanaionisiuasuulasguseiidule Snuwuzianis
parUsEnoULAzlATIAS 19T We Snvazlamy serUsznaukazlasiEs e weTiilasEd
F9NUNRA aNWaELaNIY aaﬁﬂizﬂa‘uLLaz‘[mqa%ﬁmaﬁLSuLaiu;JULLUUﬁﬁqmezﬁﬁﬁuuﬁ walulad
d1115un15An® Ancient DNA (aDNA) waluladdnsun1s@nya Environmental DNA A153LASIEH

UNALATETAALITUNITANEIALOULD
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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.

2.7, 433 (202433) @ fdueUIsARAIAzNTUTTENA 3(3-0-6)
BIOL 433 :  DNA Barcoding and Applications
C‘i'aulﬂﬁﬁaashuﬁau : 12.97. 231 (202231) w‘éamuﬂfrmLﬁwawaqmﬂ%m

[y o d ¢ ¢ @ a v &
ﬁqugwu‘ir}UWUﬁQﬁqamﬂMLaqaLiaqf\]quﬂLuaaiLLﬂLuaa ‘Maﬂﬂ’]i“damL@UL@UWﬂﬂ@@JLLaSﬂﬁ
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17 A5n15119AB UL UISIAARY NTLEBNLAZNSITALDULIUISIAR Taflardaldevaalsn1ALdULD
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uildans maliRiBueunfldafsuiunsinnedlasalegiumai msussandmduounsldns
mMeTziunmAesumSueu1dan

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.

2.9, 434 (202434) :  FE@1SEUNAAIERNT 3(2-3-4)
BIOL 434 :  Bioinformatics

Roulviigasniunoy @ 2.972.311 (202311) %38 2.97.321 (202321) ¥ 2.9%.311 (211311)

dumesiin aﬁum%%a WAEN1SUTEUIANALUUNANIIY izuugmﬁﬁa;ﬂauazmﬁmﬁu%ga
msdvAuteyanfieglugrudeyavudumediin Bnrsdududuangruteyavudumesidn nns
WIBUTIEUAULANANUDIAIN ULUALAZEIFUNTADZA LU N19ILATIZREY N15ILAT 121U AU
TUsunsumwiiisalumsinneideyamsen@iine wasftnsiierdes

Internet, big data, and cloud computing, database system and data collection,
database interrogation and data searching techniques, 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.
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2.97. 438 (202438) :  FITWUINTVDINYWE 3(3-0-6)
BIOL 438 :  Human Evolution
Reulviidosiunou 2.9, 231 (202231)

I
Y

Mé’ﬂgmiijﬁummiﬁummwg ﬁmumu%’“f&umn’]wamuwé msaﬁ’%m%wﬁuiﬁuamywé 0
Mllauazn1snszaevesuywiaalvy wiiuvesuywdyalyl ITauin1snednusas Tausssy
Waumsiulsalunyed Msdsuulaswesdunndeniuiiamuinisvesayyd uazouianyos
TIWUINTULE

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.

2.97. 470 (202470) :  FapliArans 2(2-0-4)
BIOL 470 : Biogeography
Soulafigosinunou @ 2.4m. 371 (202371)

AINGOUNIINIBAINLALNITNTLINYVDIFWTIN UJFUNUSITITINMUaEN15NTEL VRS
A9iT3m n13suNIUNTne YuIn nauddidin wagluloy mMaUdsuwdasiunivwazgiionnia n1s

a 1 v 6

N3¥NUT N1IATOUATEINUN Uazn133nTIU TTaUINIT Msiinddldinvdalue waznisagiug
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QHA1ANTYDIAIUNANNAENIFINN LwaTrgdenansvaslan FaglaansuaziTauinisuywd
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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.

2.99. 471 (202471) :  dnatidInen 3(2-3-4)
BIOL 471 :  Animal Ecology
Soulviigaswiuney :  2.97. 371 (202371)

(3

Jadedwnindeuiiinasensnszanguazainuganauysaivednd nadnuseuing anigdnd
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Environmental factors affecting animal distribution and abundance, population
dynamics, herbivory, parasitism, predation and competition, animal diversity, distribution and
dispersal of animals, effects of disturbance, animal-plant Interaction: Seed Dispersal, man’s

impact, wildlife conservation, and related laboratories or field trip once a week.

2.91. 472 (202472) :  ULIAINYINIWSLA 3(2-3-4)
BIOL 472 . Marine Ecology
Soulviigaswiunou : 2.9, 371 (202371)

a ada

waNNINsaRnIManflagitinemamgia Adidielungia: mihiuazdandon A
waznszuIumslunza Sdfinuaznsruiunsuuiiunsa ssuuilnawunusniye Nﬁﬂi%ﬂ/l‘l.l“ﬂ@\‘iu‘l{ls}g
vzl warURtRn1sinedes

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.

2.97. 473 (202473) : %'ﬁwﬂ'mam'azwmﬁ'] 3(2-3-4)
BIOL 473 :  Water Pollution Biology
Soulafigasrinunou : 2.97. 371 (202371) w3 1.4a. 222 (213222)

a 1

ANUNRUB LAV ULVAVDIIUN iﬂUUUL’JﬂLLMaQ‘S’] LUIAANITAANIUATIVABUN T INTINU D
aunmi auiufiviosasuafiviifidodddinluuvdani vannenaiuasasisugy g
qumaﬁwwﬁﬁ safivluhndesuasnzia Msfinnunmadeuiiinemasa nsdifnyuaai
\TIRUNIN nsUuouvesasuafiveng 9 LAZNIAUANYTIUINIAL LNEIUDIa1TUANYUTELANFG 9
LLagmaﬁLﬁ@mﬂﬁwﬁqmmgmuuazqmammm warUfURnsMiAeates

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

related laboratories.
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147, 475 (202475) : Wwingdawndau 3(3-0-6)
BIOL 475 :  Environmental Toxicology
Reulviidositunou :  2.A%. 206 (203206)

umihgivingrdauinden wunvedatuuazeiszitminevesansiiy Jadeiifinatuaim
ity ansinlusssuend arsiduusluems asfivnnsennie @sfiemai a1sienenisnens
asfivniagramnssy n1sU1daasuafivn1dwinden nmsusziuaudsmisdunden
ngvneiedesiusaiviuindeon

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) :  ¥Tnemseying 3(2-3-4)
BIOL 476 : Conservation Biology
Roulvfidewinunow :  2.99. 371 (202371)

NanIENUINULBENTnenInensivwazdn i aruvainvatensdininwazaudued
Yaauywe N1seysNEiueAy n1seusnduliniugddidin wasUfuRnisninetos
Man’s impact on flora and fauna resources, biodiversity and Human welfare, habitat

conservation, species conservation and related laboratories.

2.%9. 477 (202477) : WA Indau 3(2-3-4)
BIOL 477 :  Tropical Ecology
Soulviigaswiunou : 2.9, 371 (202371)

uninginmingnensou ssuuilnayme sevuilnaguidiuyu ssvuinalildngaly
szuufinatlflindely dngueunasnsifufemananaini niwensderitn ssuuinmiia ns
Fauvsduamnimit sruuinaznss Trluagmsdnnsliin ssuvaununs n1seyinshu nsitus
srvuilnaniou MAdaiRnfuszuUInmndou warufoRnsiinedos

Introduction to tropical ecology, grassland ecosystem, limestone ecosystem,
deciduous forest, evergreen forest, community forest and harvesting of forest products,
wildlife resource, freshwater ecosystem, water quality classification, coral reef ecosystem, fire
and forest fire management, agroforestry system, soil conservation, tropical ecosystem

restoration, and researches on tropical ecology and related laboratories.
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2.97. 481 (202481) :  UIAINYIWGANITYU 3(2-3-4)
BIOL 481 :  Behavioral Ecology
Roulefidawinuiow :  2.99. 371 (202371)

Fniuazeiinidosduremeingsy daw 4 9o vesila fuvesinu Fannsvesineing
WeANIIU NalnvemgAnssuLAazyAna SEUUAIAY (SeuunsHaNiugLazaNduius) n1susud
lun19¥Usedd anvnuaznadnsvelasiadialssying ngAnssuuywd: luniellnainel uag
UitRnsTietes

Introduction and 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 and related laboratories.

1.97. 484 (202484)  :  dndIngnisiuy 3(2-3-4)
BIOL 484 :  Restoration Ecology
Roulvfidewinudow :  2.99. 371 (202371)

L.Lmﬁwé’mmﬂﬁmﬁ%wmmiﬁwj Smingwarnsilufinusssurivesdiundeu naves
miiumumﬂwwésﬁamsﬁluﬁammiimwa qmﬁiﬁtﬁaLs'amﬁ\luuwuiuwm%au LUNBIPIUFIAN VDY
mii':‘)’;luwu msﬁmmuLLazﬂﬁUisLﬁu‘Lmﬂmﬁ”\Iuﬂd mi‘idj;lui{\luLLazﬂﬁEﬂi’mVI’N%Qﬂ’]W miﬁwjuasmi
Wasuwlasanimnfiennia nsdAne wazdnainginisiluyuagniagaanudsdu fufoanslu
HosUfiRmsuiesanninaumduniiay 1 ass

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.A4. 111 (203111) : A% 1 3(3-0-6)
CHEM 111 :  Chemistry 1
Soulviigesunoy :  lidl

unuazUSuaduiusmaat Iassadsesnau useallluansusenaulssnnens | auna

Al guvmaransidund Il ansazaisuazaeanssn NIR-LUA uAzIAUAERSITLAL
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Introduction and chemical stoichiometry, atomic structures, chemical bonding in
various compounds, chemical equilibrium, chemical thermodynamics, electrochemistry,

solutions and colloids, acid-bases and chemical kinetics.

2.A4. 115 (203115) @ U{URAn"siadl 1 1(0-3-0)
CHEM 115 :  Chemistry Laboratory 1
Seulviidosiunoy @ amedeuSsundeusu 2.a4.111 (203111)

watlase 9 Tuufuinisedl UA5819099994a9 a15mmnunliuna:nsdiuassikaaluy
panYLan NsFuATIElnLARserduaInezgililounesd Nussinduazlaseaidluana aung
il teuialesfjisen waddandnuasiwadanududy 8iannsdda nsviualuanalngend
Mé’ﬂm'ﬁamawawmﬁamﬁﬂ aunanIaLuakavdnines nsnslnsasEnInnsa-Lug msknse
FEWINNIA-LUE MIMEnTINainufnseadl: lelefuturaiuedlau uaznisvnasdfiveiy

Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis of
calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and
molecular structure, chemical equilibria, enthalpy of reactions, galvanic and concentration
cells, electrolysis, determination of molar weight by freezing point depression, acid-base
equilibria and buffers, titration curves of acid-base, acid-base titration, determination of rate

of reaction: iodination of acetone and special experiments.

2.A3. 206 (203206) : LANBUNIIFMSULNANYIUBNEIVIIYLAL 3(3-0-6)
CHEM 206 :  Organic Chemistry for Non-Chemistry Students
Seulvfidositunoy :  2.A%. 104 (203104) %39 2.4, 111 (203111)

mMssunaznsisonte fussluluanavesasusznoudunid UjAzenaidunid ns
AATEanTUsenaudunsd weavhdnlalasasueu lelawesduuazleluweslasegy aweslownd
arsUsznaunelIlufn a1Usznauuglalau Loanged Nusa Lagdnes il woadladlazalau
nsnAsuendanuaveuius mslulawnse din nsneszilu Wulnd waglshu

Classification and nomenclature, bonding in molecules of organic compounds,
organic reactions, 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.
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2.A4. 209 (203209) :  UfuRn1swasiBumsddmsuTindneiuanniaIyadl 1(0-3-0)
CHEM 209 :  Organic Chemistry Laboratory for Non-Chemistry Students
oulefidawitunion :  2.A. 108 (203108) Wia 2.a%. 115 (203115); warawmzdeuiSey

w3auiu 2.Ax. 206 (203206)
wugihgunsaluazwuiuUaennudasadeluesljiinised mallaufuRniswugiumg
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wilBunsd lelowaslaseguuavamesleloluwes UJASuLAlBUNIINUIN LagN1TIATIEININY
lafdudodu

Introduction to the equipment and safety procedure in chemistry laboratory, basic
laboratory techniques in organic chemistry, conformational isomers and stereoisomers, basic

organic reactions and preliminary analysis of functional groups.

2.A%W. 100 (204100) : wAlulagarsaunaALazIInade v 3(3-0-6)
CS 100 : Information Technology and Modern Life
Soulvfidowudon : 1

AU ImasAUNSITNUluTInUsednTu wSevunauRwasuazduwmasiin sarusenou

o w

ddresnisesulay nsvhausiutuuuvesulall sevdwivisiuussansualudinaudmdu
Finaslelvi anuvasadeniamaluladansaume n1s3ansaume

Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,

information literacy.

2.A%W. 102 (204102) : n1sAATIEdeyadIRsEL: N13AN1TIARIUMALR 3(2-2-5)
wazn1sUsEENd
CS 102 : Intelligent Data Analysis: Survey of Techniques and Applications

Revlvidesiudey : il

unihgnisinszideyadandes: 9Innsdudnsues nsiwsiziuaznisiibiiunindeya
WUURMIS I NMSENTIALaEMTIATIENUBAN N1sUsEInananseuatayadmiun1suseendleled n1s
asvfunarIdnIn nMsdaewnemulusiuatiounaranuduaieasy nsseuiuuuldlagwidy
silunudszgndcmunisiianeiteyadaaies

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.
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2.A00. 115 (206115) @  uAAASAEUTUINGIAEATSTINYIRA 1 3(2-2-5)
MATH 115 :  Calculus for Natural Sciences 1
Reulviidosinunow :  laid

v a

AlamaniiugIudmsuuaanda Sllnuazniizsielllesveilandu syiusvaslanduiiuls
a (3 2 v 6 (3
WeuaznN1TUTEYNe Usnusuazn1sussyns

Elementary mathematics for calculus, limit and continuity of functions, derivative of

single variable functions and its applications, integration and its applications

AWd. 117 (207117) @ UFRNsWENE 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Roulafigewiudoy :  'lid
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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) : Wadnd 1 3(3-0-6)
PHYS 187 : Physics 1
Soulviigesunoy :  Lidl

1 ) s Y] a a ¢
niIeuarn13In narans n13du Adu wasides vetlua aauvwamans Tl auulniln
anmswlminuavaunuuivin irumans uazildndegalnl
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern

physics

a.am. 315 (211315) :  Fuaiideedu 3(3-0-6)
BCT 315 : Introductory Biochemistry

Soulviigaswiunou :  2.a4. 202 (203202) Wise 1.a4. 204 (203204) %38 2.A%. 206

(203206)
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Introduction to the biochemistry of life: cells and subcellular organelles, principles
and techniques of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and

co-enzymes, nucleic acids, electron transport and bioenergetics, applied biochemistry.

2.9%. 319 (211319) @ U{URANsTIALILUDAU 1(0-3-0)
BCT 319 . Introductory Biochemistry Laboratory
Soulafigewiudoy :  amzdeuSeundoudu 2.9m. 315 (211315)

ANSUlEsm Fanaaaueians ane 1Ay uley waznsatiieasn

Carbohydrate, bioenergetics, lipid, protein, enzyme and nucleic acid.

2.7, 261 (214261) :  AMUNAINVANYVRIEA) 3(2-3-4)
ZOOL 261 :  Animal Diversity
Soulviigaswunoy : 2.9, 102 (202102)

MaNN1INeUNIIITINYRIdR oy anuvianuaty NM3Iadawun Wniner ITauinis

uazAdAymaasygiavesdnilifinszgndunduasdnifinszgndunds vlnvesdnind
anuddnlueidens Tuoenideld wagfuRnisiiAeades

Principles of fundamental zoological taxonomy, diversity, classification, ecology,
evolution and economic importance of invertebrates and vertebrates, important species in

South East Asia, and related laboratory.

1.67. 301 (214301) @ dadiinszgndunds 3(2-3-4)
ZOOL 301 :  Vertebrate Zoology
Roulvfidewinunon : 2.8, 261 (214261)

(Y]

Waunsvesdnifinszgndunds lassairadaussudisuuaznifivesszuuvierusisng
szuulasensean lassadnediusensd ssuundude ssuumaduewns ssvumela ssuulvaden
szuvdumeuasduiug sruuuszamuazeinazfumnuian szuusenlivie uazufAnsiiietos
Evolution of the vertebrates, comparative structure and function of integumentary
system, skeletal system, limbs, muscular system, digestive system, respiratory system,
circulatory system, excretory and reproductive systems, nervous system and sense organs,

endocrine system, and related laboratory.
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1.67. 310 (214310) :  dadlaifinszgndunds 3(2-3-4)
ZOOL 310 : Invertebrate Zoology
Roulefidawinuniow : 2.8, 261 (214261)

LY Y] =

unihdnTlifinssndunds fugruiver meinie uaradsinewedusladauasrlenii oxd
aouwy Aunfinvetundd wagdTmuinisvesdniliiinseandunds dugiuiner nednia uag
d3sing1veslunsouwasilunass vusuimkuuuariiniie gladasuun duduilnauazes
wauligvihan lduunalasiing lauesuyn Ishimest oulansenai uazliunlnuesni Fasulunias
nguinsifindaon wadauanduuilewemds msusuftuun dugiuinen neinia uazassinen
vosFaouam nauluslnalay duuouiuadn uazueadant Induorsinslnan Wslnalnudud
Tnidulefilavles laviundnn toalag3an Inlnluwest tlswdnn wuszaladinviedungeslndn s
Ansian Talulwisn aulnlstian Wsleds usidlelnen Fasuwumn aunelsalan Wauealalunes
w1 Faouium nguiamelsalaudui uasduriinvesdnifinssgndunds warufoRnisiiieatos
Introduction to invertebrate zoology, morphology, anatomy and physiology of
Protozoa, Porifera and acoelomate, origin of Metazoa and evolution of invertebrates,
morphology, anatomy and physiology of phylum Cnidaria, Ctenophora, Platyhelminthes,
Nematinea, pseudocoelomate, Nematoda, Acanthocephala, Gastrotricha, Kinorhyncha,
Rotifera, Entoprocta, Nematomorpha, coelomate and origin of coelom theories, metazoa and
metazoa embryology, terrestrial adaptation, morphology, anatomy and physiology of
coelomate, protostome, Annelida, Mollusca, Arthropoda, lesser protostomes, Onychophora,
Sipunculida, Echiurida, Pogonophora, Priapulida, Pentastomida or Linguatolida, Tardigrada,
lophophorates, Phoronida, Bryozoa, Brachiopoda, coelomate, deuterostome, Echinodermata,

coelomate and lesser deuterostome, origin of the vertebrates and related laboratory.

2.8, 312 (214312) : Aginewily 4(3-3-6)
ZOO0L 312 :  General Entomology
Roulvfidewinunow :  2.99. 102 (202102)

umhgnsanwiuuas dugnuingiuarniginianiguenvaduias MITaTuunuuasludusy
WA 9ARnaY JUTENYMY Nage1dy 1TIRLazANEAYNINATYERY Melnianelunagassingd
Y8432V TEIEA9 AT uInisvewtatardndlulnduensingluan dueing1vesiuag way
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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.

2.7, 313 (214313)  : I Inerveslussluan 3(2-3-4)
ZOOL 313 :  Biology of Myriapoda
Soulviigasniunoy : 2.9, 102 (202102)

Anunanuasesluiselen FinevesluiseUsn mgﬂiufiﬁmsua\ﬂmﬁaﬂam dug1uinen
ngInAMERLazaITINeT dnigiimans TuAIng weAnssy Aud1AynednaIneuaia
nsumd uagdmunnisvesluFeven wazdfoRnisiiAedos

Diversity of myriapods, biology of myriapods, taxonomy of myriapods, morphology,
anatomy and physiology, zoogeography, ecology, behaviors, ecological and medical

importance and evolution of myriapods, and related laboratory.

2.87. 340 (214340) : &dnIneamneTaInen 2(2-0-4)
ZOOL 340 : Laboratory Animals in Biology
Seulvfidosiunoy  : 2.9, 102 (202102) WisauAMUUTEUYEINTAIUN

ANNEIAYTRIERINAaesluuITy N1SITdRINAa 0ININTIINYT SnwaEN1TIINY LAY
ngAnssudninaaes a3 ustalun1slédnd nnndswazquadainaasamnsdaiinet lsaves
dninnassiarlsafinreaindninnassgau weladwsudninnasmis@iingr eneundouazainy
Uaensovesltdnd madonduiionaununsvaassludnd

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.

17, 341 (214341)  :  dmasssineniall 4(3-3-6)
ZOOL 341 :  General Animal Physiology
Roulafigewiudon : 2.99. 102 (202102) waez 2.Aa4. 204 (203204) waz 2.AU. 208

(203208); 39 2.¥2.102 (202102) Wag 2.AY. 206 (203206) uas
2.A%. 209 (203209)
NILUIUNINNATTINGTUNITAITINUALTANIVBITTAUINITNNATTING1V0ENT AUAS

Wuazleosu asomsiarnsges n1stumeveandslulasiau ssuuluaisu n1swigla nmsaiuny
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gauvindl nduileuwazmaiadeudl ssuulsvamuareonzsudula svuudenlSvie ssuuduiug uas
UitRnsTietes

Physiological process of life and evolutionary trends in animal physiology, water and
ionic balance, nutrients and digestion, nitrogen waste excretion, circulation system,
respiration system, temperature control, muscle and locomotion, nervous system and sense

organs, endocrine system, reproductive system and related laboratory.

2.87. 352 (214352)  :  YIINYINSAIYVDIEAT 4(3-3-6)
ZOOL 352 :  Animal Developmental Biology
Roulafidewiudow :  2.89. 301 (214301)

Lulnda n1sadrawadduiuguaziwaddunug
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Mitosis, gametogenesis and gametes, theories of development, life cycle and
reproduction, fertilization, developmental processes and developmental stages, early
embryonic development of some invertebrates and vertebrates, extraembryonic membranes
and placenta, development of organ systems from ectoderm, endoderm and mesoderm,
post-embryonic development, factors controlling the development, teratogenicity, assisted

reproductive technology, cloning and human embryonic stem cell, and related laboratory.

187, 381 (214381) :  waRnIsuAneinly 3(2-3-4)
ZOOL 381 :  General Ethology
Soulafigewiudon : 2.9, 102 (202102)

NENNIIN NN ANTINING1VBIERT TN 13ANYINGANTINERT WORNTTUAUNITINIUTDITZUY
Uszamuazgosluy LLmﬁ@ﬁyugmmaqwqaﬂsﬁaﬁ‘mm NOANTTUTALEN FYvIngY 0l WYANTIUNTS
Sgus weAnsIUNIedIAY mMsdeansvesdnd Naﬁumm'iLU?IIEJuLLiJaJaﬂ’]WLL’mﬁamﬁaﬂﬁiﬂ%ﬂwqaﬂiiu
yesdnd noAnssuvesdniluTeuiisuiunginssuvesny wagUfoRn1smiAedos

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.
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2.89. 401 (214401) : funen 3(2-3-4)
ZOOL 401 : Ichthyology
Reulviidositunou :  2.87. 261 (214261)

UszifuasnsAnuiuine) dugiuivet Mednia wazaisingl aunsuIsIu MAN¥IAY
Ina¥nvesdiug wagdinuinis n1snszatedmgiimans Tngt wginssu wavuusnism
a v
\NeUDs

History and study of ichthyology, morphology, anatomy and physiology, taxonomy,

phylogeny, evolution, zoogeography, ecology, behavior, and related laboratory.

2.89. 403 (214403) :  Un@inen 3(2-3-4)
ZOOL 403 :  Ornithology
Soulviigasnuniou :  2.89. 261 (214261)

AuiilauagITaNIN1TYeIUn N15IATININ FUFIUINGIVBIUN TTUUAIANTDIUN YUTNYBY
UN NIFNTTAIBVBIUN NMIFOEAITHIBLEYIVOIUN NTONENLAZNITUITINSHUNIWEIUN 1WITeT
Aeafuun Arwdiusuesunduiywd uazufoRnisiifeades

The origin and evolution of birds, classification, morphology of birds, social system of
birds, bird communities, distribution of birds, vocal communication in birds, migration and

navigation of birds, scientific researches on birds, birds in their relations to man, and related

laboratory.

2.87. 411 (214411) :  UsEsInen 3(2-3-4)
ZOOL 411 . Parasitology

Seulvfidowinunoy @ 289, 261 (214261) WeoMIUAMUTILYEUVBINIAIY

unUsdnInen duguineiwarounsuisuveuounes duvuoudihuy aynsuisiu
yoslaluAidle oynsuisiuveaneslulsl eynsistuvemensidn variiiulsadianatsii 2 ves
wuaunes woeiiduloadsnarsvemuoune s dunestmunaludn fiuazdniun dunens
snauadeduazieraied wedamduanadniunumeiulsia Instndaiiduusasludaio
wazderiun Usanyasnunsunng wagfoRnsiiiedes

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.
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2.89. 412 (214412) :  d9vIne 3(2-3-4)
ZOOL 412 :  Malacology
Soulviigasniunoy :  2.872. 261 (214261) ¥3PANNAMUTILYOUYDINTIAIY

sz iRvweadan MannN1sNITIRTMUNNOAREN ANIVINEMATAITINENDIMBEH ALY

L2 3

LANREADIHT TTUUEDERIMNT vyuIsy Junng wasniela TneingwasngAnssuvesueadan
ANNAIAYVNALATYFAIUALNINITUNNEVBINBATAN TIWUINIT NTIATIRRITAUINTVOINOATAN
uazUfuRnnsAeates

Life history of mollusks, principle of mollusks classification, morphology and
physiology of gastropods and bivalve, digestive, circulatory, excretory and respiratory

systems, ecology and behavior of mollusks, economic and medical importance of the

mollusks, evolution, analysis of evolution of mollusks and related laboratory.

2.67. 414 (214414) :  afiasughofilisinszgndumds 2(2-0-4)
ZOOL 414 :  Economic Invertebrates
Houlviigasnuney : 2.87. 310 (214310)

AudATLaTYgRvesdnilidiinseandunds Irineuasuvaiegenduvosdniiasygiai
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Economic importance of invertebrates, biology and habitat of economic invertebrates
in various aspects in Thailand, cultivation, roles of invertebrates in economic plants and

animals and impacts of climate changes on diversity of economic invertebrates.

2.8, 415 (214415) :  UjUAmsdndiasughaiilisinszgndunds 1(0-3-0)
ZOOL 415 :  Economic Invertebrates Laboratory

Houlviigaswiunou : 2.61. 310 (214310) wazamadouSsundoutu 2.42. 414 (214414)
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Cultivation and screening of zooplankton with tentatives to produce biofuel,
invertebrates as local foods, silkworm cultivation and their products, bee cultivation and
their products, cultivation of earthworm for agricultural usefulness and biological control,
invertebrate products for home decoration, jewelry and souvenir and production of animal

feed from invertebrates.

181, 421 (214421) : Angwlledovesdnd 3(2-3-4)
ZOOL 421 :  Animal Histology

Reulviidasiuriou : 2.47. 301 (214301)

Tassadaileiodnifinszgndunds iedoyfiauazson ewdeifvaiu iedenduiie
doeusvam szuvetirvesdnilinssgndunds uasUfoRnsiiieades

Structure of vertebrate tissues, epithelial tissues and glands, connective tissue,

muscular tissue, nervous tissue, organ systems of vertebrates and related laboratory.

182, 422 (214422) :  mRwNsiEsaYasdnd 3(2-3-4)
ZOOL 422 : Animal Cell Culture
Soulviigasiunoy 2.9, 231 (202231) WsEMNAMULTIUYIUVBINIATYN

WMATANSINLIAUTaaan ] Lwadieany Astniviassasdigenduusle n1s5IuAIves
¢ & ) ¢ ¢ & a \ v o ¢ &
LWAALNIZLAEY WUTAIERIVDILTAALNIZLAYY NTUABULUAIFUT LA NUINVDAULAR LNIZLAYY AT
Uszgnaldnisinnsidesaaddndlumunie wasufuinnisineites
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.

2.87. 430 (214430) :  WugAERsvasdRduaznIsUIZENA 3(3-0-6)
ZOOL 430 :  Animal Genetics and Application

Roulefidewinuiou :  2.99. 231 (202231) WamuANUTUTOULEINIATY
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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.

2.9, 431 (214431) :  wAlUlagYININVRIERT 3(2-3-4)
ZOOL 431 :  Animal Biotechnology
Soulviigasnunou 2.8, 261 (214261)

a & a o Ny v & o o = N
wnAeiuguieItumalulagdinmuesdnd wuuiassdailunsnyinalulagdinmves
d0d NsavusanugnsIvewaddnilaggdunsd NnsIrianisuanteenvedu n1sasuwas
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wialulag¥inmvesdnd wasujuan1siineIves

Basic concept in animal biotechnology, animal models in animal biotechnology
study, animal cell transformation by microorganism, detection of gene expression, transgenic
animal and human gene therapy, animal biotechnology and health science, animal

biotechnology and wild life, animal biotechnology and reproduction, computer application in

animal biotechnology, and related laboratory.

287, 441 (214441) :  EnasInendug 3(2-3-4)
ZOOL 441 :  Advanced Animal Physiology
Roulafigewiudoy :  2.80. 341 (214341)

s

A3Tinemenead a3vineinsuadivensadndmiile nalamneadsineivesseuuiuiug
439918198999M12Y1010 @359N8198432UUUTEAINULALAINLATEABENTATY N1TATUAY
Uszanunudmiunmeisge dnaaisineuazaisinervosdnludeliauinig uasufoansi
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Cell physiology, cellular physiology of muscle contraction, physiological mechanisms
of reproductive system, physiology of biological rhythms, neurophysiology and oxidative

stress, co-ordination system for homeostasis, ecophysiology and evolutionary physiology of

animals, and related laboratory.
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2.87. 442 (214442) :  daqE3TIneUszand 3(2-3-4)
ZOOL 442 :  Applied Animal Physiology
Roulafigewiudoy :  2.a0. 341 (214341)

aglarunmsililauna navesansiniivudiouinfuemssessuuais assinenisoan
fdsne unumvessesliuuswiadeonisifiulseavsnmvesmsduiug maasguaznisidula ns
wminuy msdszendld fusmanslunisedsinewosdniuazayud Jafensadsinefilnasonis
wneihesdnd a3sinenainuesdnd uasuftRnsfiiates

Unbalanced nutrition, toxic effects of food contaminants on physiological system,
physiology of exercise, roles of some hormones on the enhancement of reproduction,

development and growth, lactation, genetic application in animal and human physiology,

physiological factors affecting animal cultivation, clinical physiology of animals, and related

laboratory.

2.89. 443 (214443) :  @35INY1VDILUAY 3(2-3-4)
ZOOL 443 :  Physiology of Insects

Soulviigaswiunoy 2.8, 312 (214312)

audidowiuinafuaisivemosuuastenisd s¥in dudinvesuuasuazauduiusie
WAIIFIANNG FEULKENNIIINTY lafiu AuauTRvetlafiukasnisihluiduselew Ussdnsainves
sruuUsranlunIsnoUALeIfe AN I N1 AIisITesewuATiiesINdonstosa1ng
vesuas Wadenvesuatarnsiluldusylevuniainernsunmdlusunan vedaiiisunay
UNUMIUNTAIUANANAREETTINGT szuuieaINAfuNIsHAN Aeufine ﬂWiLﬂgauﬁLLaquaﬂiiu
ﬂaqwﬁ‘mi?mﬁuﬁt,ﬁaNamgﬂwmﬂmmawﬁm@i’mf] mimwgmmaLﬁ]‘%iyJLLazﬁGumMi@haaaﬁmuuaz
A15MUANNGLISY WagUfuRnsiigites

Basic knowledge about physiology of insects on their life, origin of insects and its
relationship on geological time scale, integumentary system, chitin and its property and
applications, the efficiency of nervous system in response to environmental cues, association
of symbionts in insect digestion, insect hemocyte and its future application in biomedical
fields, Malpighian tubules and their role in regulating physiological homeostasis, tracheal
system and respiratory gas exchange, locomotion and behavior, reproductive strategies for
producing offspring in various insects, control of growth and development by hormone and

insect growth regulator, and related laboratory.
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1.87. 445 (214445)  :  plAuRuINgUIEUTEY 3(2-3-4)
ZOOL 445 :  Comparative Immunology
Roulafigewiudoy :  2.a0. 341 (214341)
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Historical studies of immunology, basic concepts in immunology, invertebrate
immunology, vertebrate immunology, mucosal immunology, application of immunology in
zoology, production of monoclonal antibody, ethnobotany in related to immunology,

detection of immune status, development and production of DNA vaccines, immune

responses to infectious diseases, and related laboratory.

2.67. 462 (214462) @ BUYNTUITIUVBIUNAIR AU TY 3(2-3-4)
ZOOL 462 :  Taxonomy of Mature Insects
Reulvidesidey :  2.87. 312 (214312) w3 n.ng. 311 (357311)

n15lgUselerianiua UseIRansuaauiad N13nsensvasiuad dugiuingl wniuesi
Fa (el luda lalawmluda) uagdudumg o 2a9uuas TAINg1oILIas NMSRULasAnY
ADE1UAY BUNTHITIUVBIUUAY mﬁmﬁ’ﬂLmﬂLﬁaqcﬁuﬁaEJé’mgm%mwuaaLmaqﬂ'gjuLaﬁwﬂué’a
nMsfnduundeswuieduguinervesuandulslammiluda nsdssuuas wuasfudgm
dawnndontagti uuamanisuwnd uazUfiRnsiiAeades

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.
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2.87. 490 (214490) : @n23NIAIAEUY 2(0-6-0)
ZOOL 490 : Field Zoology
Reulvfidosinunou :  2.97. 371 (202371) wag 2.87. 261 (214261)

N19INUAHULAENTEDNKUUNTENTIAAY NS UMDY 1EdTIn lusyuuTneaIg § naumns

nMswTendeya nmsmdadsnmenmuastininvesssuuiian nsguunanduninisngiteuay

Planning and designing of surveying and collecting of samples of organisms in various
types of ecosystems and data analyses. Determining physical and biological factors of those

ecosystems. Visiting institutes operating culture and conservation of organisms.

2.89. 491 (214491) :  FUNWIEAIINE 1(1-0-2)
ZOOL 491 :  Zoology Seminar
Houlviigasunou :  unAnwauli 4

nssreudununlaetndne lumdeiefudlymiasnsdanine Fasauvanisdrsng
onans Taquavasd Tnseeaide waveiumenavesside fnsandiduiudu s vie U

A seminar presented by the student on the subject of his or her special project. It
must include an extensive literature review, a discussion of the purpose of the project, a
research proposal and a discussion of the results obtained. Grading will be given on a

satisfactory or unsatisfactory basis.

2.87. 493 (214493) :  UgynAwnednaInen 3(0-9-0)
ZOOL 493 :  Special Project in Zoology
Soulviigaswuney :  unfAnwTudd 4 was 1duanuivreuanniaIvdainen

N1TI8IRNIE karn15ANYITYnINiLAEYN19ENINeT 98n151 08 U89 Lagn1aauUIn

Wan fasanadutudu S wse U

Directed research and study of special biological problems. A proper written report

and oral examination are required. Grading will be given on a satisfactory or unsatisfactory

basis.

2.87. 494 (214494) : WITBLAINATINNENIINGN 2(2-0-4)
ZOOL 494 : Selected Topics in Zoology

Soulviigasnuiou :  wnAnwduli 4

Wdanuaulanisd@miine lunyuanigg

Currently interesting topics in various fields of zoology.
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2.89. 495 (214495) :  A1SENUERIINE 3(0-12-0)
ZOOL 495 :  Training in Zoology
Beulviidositunoy :  UnAnwdudi 4

NSHNMUNNENTINGITUNIAAFIVINTTN MUIBWITY da1Tu nTenuduiguvinngled
ﬂ’]i@LLaﬁuaﬂﬁ:imumei?Jﬂmu La/M39919158 UNANYIALADATHUTIBNULATUNAUDNANITHNIY
(% a Id 1 [N
nsinuazUsziiunaidusuununas it
Practical training in zoological aspects in industry, research institute or equivalent job
under supervision of trainer(s) and/or instructor(s). A written report and oral presentation are

required. Grading will be given on the satisfactory (S) or unsatisfactory (U) basis.

2.2%. 205 (215205) : QayIINe 3(3-0-6)

q

MICB 205 :  Microbiology
Noulviigaswiuney : 2.99. 102 (202102) waz 2.99. 104 (202104); s 1.97. 147
(202147)
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Introduction, history of microbiology, the methods in microbiology, prokaryotic 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.

2.2%. 206 (215206) : UUAN1IATIINGD 1(0-3-0)
MICB 206 :  Microbiology Laboratory
Reulviidowiunoy @ amedeundauiu 2.9%. 205 (215205)
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Basic technique in microbiology, microorganism control, microorganism cultivation,
bacterial structure, microbial growth and nutrition, anaerobic cultivation, microbial growth
phase, microbial metabolism, fungi, viruses, immunology, industrial microbiology, drinking

water microbiology, air microbiology, soil microbiology.

2.9%. 302 (215302) : iA3pslaMegatiainen 1(0-3-0)
MICB 302 :  Microbiological Instrumentation
Soulafidewiudon :  2.3%. 205 (215205) waz 1.39.206 (215206); #in 2.3%. 207

(215207) wag 2.9%. 208 (215208)
AMwsdgiugunsal insesdisuazainulasndeni@iinmdmsugaddninel vannisuay

nsldnundeanssadsiinmieg n1sinvuining wiletinie deuside s1aiAtuANguna
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N1IQANAULEN in3esinuasiuiiede in3owmmul gannaznou 5&1}1%@@@%%% RNl LY
LOANDTDE LATBINAUTEIMEASLULML 3ewihusneldanubulazayanie wdoafinuiunm
ansWugnssy ndeafindunaasiugnsaluanineds uagiadeslodinsesiuiunmunmninens
#ugns adaadiaalnsliifadmiviinneinduelusiu inieslinsevidionimaa medalas
unna Tl wasia3osdiodun

Overview of scientific instruments and biosafty for microbiology, principles and
instrumentation of microscopes and objective measurement, autoclave, hot air oven and
water bath, biological safety cabinet, laminar flow cabinet, desiccators, Incubator and CO2
incubator, cool room, freezer, water purification and deionized system, pipette, micropipette,
shaker, vortex mixer, magnetic stirrer, electronic balance, pH meter, spectrophotometer,
portable Lux meter, centrifuge, fermenter, ebulliometer, rotary evaporator, lyophilizer,
thermal cycler and real time PCR system and Nanodrop/Biodrop, gel electrophoresis for DNA
and protein and gel documentation system, chromatographic techniques, group discussion:

other necessary equipments.
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2.9%. 303 (215303) : NSWIAUNNUYIMAZUTANTTUNINTININ 1(1-0-2)
MICB 303 : Intellectual Property and Biological Innovations
Soulefidawinuiow :  2.99. 101 (202101) uae 2.97. 103 (202103)

fuuazgUuuvreIMIAunsemIngaunsilyn sudynuazdennasss vinsemanasly
Uszinelnefiiefunsndaunisdyqn JudayadnsUnsuazimaluladiinin dnsUnsveswinngsy
19720 NM3NAVSTRTAEITIN MsandvBinTuinnssuvnadinimuaraiess SULIUNSANATES
n¥ndaunadygdug fuuinnssumanaluladdaniw eudyainnuvainvaevnisdininuas

va v U s

W3z T1vUnRAuATRIRUENY N15ANATEIAININITUUYTEINA ANEAINNINTINMLaENITAZIR
NTININ

History and forms of Intellectual Property Protection (IPP), international conventions
and national law in intellectual property, patent database and biotechnology, patents in
biological innovations, patenting life forms, patenting of biological innovations and ethics,

other forms of IPP for innovations in biotechnology, convention of biological diversity and

plant varieties protection act, protection of traditional knowledge and bioprospecting and

biopiracy.

2.29. 381 (215381) : 9qAunISUsTIduLATaAUNTSnalsalulywd 3(2-3-4)
MICB 381 :  Normal Flora and Pathogenic Microorganisms in Human
Roulvfidawitudian :  2.9%. 205 (215205) uas 2.9%.206 (215206); %30 2.3%. 207

(215207) wag 2.9%. 208 (215208)
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Microorganisms related to human, interaction between microorganisms and human,

normal flora in body systems, control of growth and destruction of microorganisms,

mechanism of microbial infections, epidemiology and transmission of pathogens and

protection from microbial infections in body systems and related laboratory.
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2.2%. 401 (215401) :  A2UUAIAABVDIDIMTATURAUNTE 3(2-3-4)
MICB 401 1 Microbial Food Safety
Revlviidessiluday : 2.9%. 205 (215205) uaz 2.99.206 (215206); %38 2.9%. 207
(215207) uaz 2.9%. 208 (215208)
QAunEdtumuUaenires undswesgduniddelsanazdunisnsiuiiouresadunid
relsalue s Uadeilifeatestunisiatguasnisaiuasivuesgdunidluems wuaiiSenelsa
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Annrionnsinugatnine uazufiRnsiieades

Microbes and food safety, sources of microbial pathogens and routes of microbial
contamination in food, factors relating to microbial growth and toxin production in food,
foodborne bacterial pathogens, toxigenic molds, viruses protozoa and microscopic algae
related to food safety, indicator microorganisms related to food safety and hygiene, control

of microorganisms in food, microbiological examinations of foods and related laboratory.

5. NSTUIUIVIAULLNEASTAENS

n.af. 102 (356102) : &mfunaneay 3(3-0-6)
ANS 102 :  Ornamental Aquatic Animals
Soulviigaeswunou :  Lidl

AmTLvInguvesdn fihaisew wgRnssuesdafthaisny dnithamsnldiingegndu
n&s dnfarsnudnszgndunds dndihatsanuludiugsia n193ds anudovesuysd was
Aduandon 0 ithamenusineiu warslnvesdn iihmsnuuiuueiug

Overview of ornamental aquatic animals, ornamental aquatic animals behavior,
invertebrate ornamental aquatic animals, vertebrate ornamental aquatic animals, business of
ornamental aquatic animals, ornamental aquatic animals for research, ornamental aquatic
animals and human credulity, ornamental aquatic animals and environment, invasive
ornamental aquatic animal species, and genetic improvement ornamental aquatic animal

species.



101

6. NITUIUIVIAULNFUANENS

n.20. 100 (461100) aqu‘lwu‘ﬁaqmmwu,azm'me'm 3(3-0-6)
PHPS 100 : Herbs for Health and Beauty
Roulviidosinuron : laidl

fyaaulnsfldiiloatugunn nquiildsnulsaiugiu nquiniiuthu sudsfiefueine uas
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Herbs for health promotion, those used to treat common diseases, indigenous
vegetables including some toxic plants. Medicinal plants, both in fresh and dry forms and
their various products. Their uses as drugs, food and cosmetics, emphasizing daily usage for

proper and safe use.

7. NSTUIUIVIAULNATANITLANG

NUNY. 100 (510100) : ANNFUANYTDI 3(2-3-4)
AMS 100 : Wellness
Soulviigasnudou : laid

ANUAVANYTURATAVNILANUAY NINa1unIe A0 deay Jeyayn wazdndeyeyrad 5989
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NANAITAVAINALALBIATINTIIAIIUTUATANTIIU AABATUBINIT LATUINIT N150DNARINTEY
AUITONINYDITNNIY NITATIVAAAINFVNNILN1IO UM IUHUANIT N139ANITAUATEALAE
AI3YIUIIU

Involving the wellness and health status in physical, emotional, social, intellectual
and spiritual wellness including principle of good health in holistic both knowledge and
merit, following by diet, nutrition, exercise, fitness, wellness and health status laboratory

monitoring, stress management and ethic.

8. N3sUy qu"‘nj’mqummwniimnwm

2%, 100 (602100) : msldUslevimaluladdannitosdy 3(3-0-6)
BIOT 100 : Introduction to Application of Biotechnology
Soulviigesnrunoy  :  lidl
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wAlulagTinndoLAsygnakasNIsNaLIUIEMA 9385330870558 TIMamAluladdInIn way
winldunsvauwalulagdiniwlusuian

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.

9. NTTUIIVIAULUTNITTIND

Us.n4. 101 (702101) : n1sKuludIauszaniu 3(3-0-6)
FINA 101 :  Finance for Daily Life
Soulviigeesunou il

o w v

mmitﬁaﬂéfusuaama‘u‘%msmaLﬁulu%imﬂizmau MsadeguziunmIenIs ity M13d1999
FUAINNNITRU NITIUHUNIINITRU N15UIMITTE A 518378 uazAseniian uin1svesanntiy
M3ldu n1seeudu MsHEWIY MInaRuMIRudmumgsalvesiin msdseiuauidss
NIINUNUNE LLazmwﬁammmw%amLﬁammqm

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.

U§.N3. 103 (703103) : mnﬂuﬁﬂsznaummmqiﬁaLﬁmﬁu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Roulvfidewinunoy : 1l

unumnsiuguseneunisfiunisiaunasugiavesdsewme lonialunisusznougsna
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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.



103

10. NSTUIIYIAULTFANEAS

3N 104 (140104)  : msiluwaidias 3(3-0-6)
PG 104 : Citizenship
Roulviidosimuron : laifl

Auvang de1u uazkwiAafelfunisdunaides uuiAnans w@3nm wagnthiinaies
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93555l WIv ANV AU

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.

11. NSLUAUITIMIAeRaUL Fo wazmalulad

An.ad. 101 (954101) : n1sanNIsaNeIvidkazimalulagdnsaumaiUasiu 3(3-0-6)
INX 101 : Introduction to Modern Management and Information
Technology

Roulvfidewinunon : Lid

nmsinnsadelvduazmaluladansaune nsinnisadslng N19919u8L N139RReAng A1
N13AIUAN gnsAmansadelval NMsivuegnsamans n1saLliugnsmans waluladaisaumna seuy
asaumna syuuasaumaAiionalliuToudsgnsmans Advaiiieir sugiauazdeas wunliily
puIARYBINISIANISEN Y IvLLazwaluladansauna

Modern management and information technology. Modern management. Planning.
Organizing. Leading. Controlling. Modern strategies. Strategy formulation. Strategy
implementation. Information technology. Information systems. Information systems for
strategic advantages. Digital economy and society. Future trends of modern management

and information technology.
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1.

10.

Buncharoen W, Saenphet S, Saenphet K. Relaxant Activities of Extracts from Uvaria rufa Blume
and Caesalpinia sappan L. on Excised Rat’s Prostate Strips. Journal of Pharmaceutical Research
International. 2019; 29: 1-12.

Phrompanya P, Saenphet K, Saenphet S. Comparative histochemical study of the
gastrointestinal tracts of the Nile tilapia (Oreochromis niloticus) and the hybrid catfish (Clarias
batrachus x Clarias gariepinus). Acta histochemica. 2019; 121: 261-267.

Pradit W, Saenphet K, Saenphet S, Khumpook T, Chomdej S. Evaluation the effects of Cissus
modeccoides hot aqueous extract on alloxan-induced diabetic rats. Journal of Reports in
Pharmaceutical Sciences. 2019; 8: 85-90.

Panase P, Saenphet K, Saenphet S, Pathike P, Thainum R. Biochemical and physiological
responses of Nile tilapia (Oreochromis niloticus Linn.) subjected to rapid increases of water
temperature. Comparative Clinical Pathology. 2019; 48: 493-499.

Khumpook T, Tragoolpua Y, Saenphet S, Saenphet K. Anti-inflammatory and antioxidant
activity of Thai mango (Mangifera indica Linn.) leaf extracts. Comparative Clinical Pathology.
2019; 28: 157-164.

Panase P, Saenphet S, Saenphet K. Biochemical and physiological responses of Nile tilapia
Oreochromis niloticus Lin subjected to cold shock of water temperature. Aquaculture Reports.
2018; 11: 17-22.

Khacha-Ananda S, Saenphet K, Saenphet S, Tragoolpua K, Chantawannakul P, Tragoolpua Y.
Evaluation of the stability of propolis granule and toxicity study in Wistar rats. Chiang Mai
Journal of Science. 2018; 45: 162-176.

Khumpook T, Tragoolpua Y, Saenphet S, Saenphet K. Anti-inflammatory and antioxidant
activity of Thai mango (Mangifera indica Linn.) leaf extracts. Comparative Clinical Pathology.
2018; 28: 157-164.

Saenphet K, Saenphet S, Intamong J, Nakas T, Buncharoen W. Acute toxicity and
histopathological changes in livers of frog tadpoles (Hoplobatrachus rugulosus) exposed to
bioinsecticides derived from Azadirachta indica A. Juss., Stemona curtisii Hook.F., and Mammea
siamensis. Comparative Clinical Pathology. 2018; 27: 939-946.

Pamok S, Saenphet K, Buncharoen W. Effects of Uvaria rufa Blume on the histology of male
reproductive organs of testosterone induced alopecia rats, Microscopy and Microanalysis

Research. The Journal of the Microscopy Society of Thailand. 2018; 31: 9-17.
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Buncharoen W, Saenphet S, Saenphet K. Evaluation of Long-Term Administration of Aqueous
Extract from Pseuderanthemum palatiferum (Nees) Radlk. Leaves on the Reproductive System
of Male Albino Rats. Chiang Mai Journal of Science. 2018; 45: 811-826.

Wiya C, Saenphet K, Saenphet S, Buncharoen W. In vitro analysis of antispasmodic activity of
ethanolic stem extracts of Uvaria rufa Blume and Anomianthus dulcis (Dunal) J. Sinclair on
excised rat’s ileum. Comparative Clinical Pathology. 2018; 27: 295-299.

Buncharoen W, Saenphet S, Pamok S, Saenphet K. Phytochemical investigation and antioxidant
properties of different extracts from Artabotrys harmandii Finet & Gagnep. Chiang Mai Journal of
Science. 2018; 45: 2338-2347.

Wiya C, Saenphet S, Saenphet K, Buncharoen W. In vitro analysis of antispasmodic activity of
ethanolic stem extracts of Uvaria rufa Blume and Anomianthus dulcis (Dunal) J. Sinclair on
excised rat’s ileum. Comparative Clinical Pathology. 2018; 27: 1-5.

Panase P, Saenphet S, Saenphet K. Visceral and serum lysozyme activities in some freshwater
fish (three catfish and two carps). Comparative Clinical Pathology. 2017; 26: 169-173.
Trachantong W, Saenphet S, Saenphet K, Chaiyapo M. Lethal and sublethal effects of a
methomyl-based insecticide in Hoplobatrachus rugulosus. Journal of Toxicologic Pathology.
2017, 30: 15-24.

Saraithon, P, Li Y, Saenphet K, Chen Z, Chantawannakul P. Midgut bacterial communities in the
giant Asian honeybee (Apis dorsata) across 4 developmental stages: A comparative study.
Insect Science. 2017; 24: 81-92.

Sriaporn C, Saenphet S, Saenphet K. A dietary supplement containing Raspberry, L-Carnitine,
soy protein isolate, garcinia extract, Cactus extract and chromium (lll) picolinate causes liver

damages in rats: An acute toxicity test. Chiang Mai Journal of Science. 2017; 44: 469-477.
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Nantarat N, Sutcharit C, Tongkerd P, Wade CM, Naggs F, Panha S. Phylogenetics and species
delimitations of the operculated land snail Cyclophorus volvulus (Gastropoda: Cyclophoridae)
reveal cryptic diversity and new species in Thailand. Scientific Reports. 2019; 9(1).

Wongsawad C, Nantarat N, Wongsawad P, Butboonchoo P, Chai JY. Morphological and
Molecular Identification of Stellantchasmus dermogenysi n. sp. (Digenea: Heterophyidae) in
Thailand. The Korean journal of parasitology. 2019; 57: 257-264.

Nantarat N, Tragoolpua Y, Gunama P. Antibacterial Activity of the Mucus Extract from the Giant
African Snail (Lissachatina fulica) and Golden Apple Snail (Pomacea canaliculata) Against

Pathogenic Bacteria Causing Skin Diseases. Tropical Natural History. 2019; 19: 103-112.
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Chomchoei N, Wongsawad C, Nantarat N. Investigation of cryptic diversity and occurrence of
echinostome metacercariae infection in Anentome helena (von dem Busch, 1847). Asian Pacific
Journal of Tropical Medicine. 2018; 11(10): 590-596.

Nantarat N. Molecular Techniques for the Study and Diagnosis of Trematodes in Family

Heterophyidae in Thailand, 2018.

Lithanatudom SK, Chaowasku T, Nantarat N, Jaroenkit T, Smith DR, Lithanatudom P. A First
Phylogeny of the Genus Dimocarpus and Suggestions for Revision of Some Taxa Based on
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phylogenetics of centrocestus formosanus (Digenea: Heterophyidae) originated from freshwater
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Wongsawad C, Wongsawad P, Nantarat N. Phylogenetic analysis reveals cryptic species
diversity within minute intestinal fluke, Stellantchasmus falcatus Onji and Nishio, 1916

(Trematoda, Heterophyidae). Asian Pacific Journal of Tropical Medicine. 2017; 10(2): 165-170.
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Chueakula N, Jaikumkao K, Arjinajarn P, Pongchaidecha A, Chatsudthipong V, Chattipakorn N,
Lungkaphin A. Diacerein alleviates kidney injury through attenuating inflammation and oxidative
stress in obese insulin-resistant rats. Free Radical Biology and Medicine. 2018, 115: 146-155.

Arjinajarn P, Chueakula N, Pongchaidecha A, Jaikumkao K; Chatsudthipong V, Mahatheeranont
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gentamicin-induced hepatotoxicity by reducing oxidative stress, inflammation and apoptosis in

rats. Biomedicine and Pharmacotherapy. 2017, 92: 412-420.
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Chaiyapo M. Geographical distribution of heterophyid trematodes in freshwater fishes in
upper part of Ping River Basin, Thailand. 2018; 1-1.

Trachantong W, Saenphet S, Saenphet K, Chaiyapo M. Lethal and sublethal effects of a
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2017; 30: 15-24.
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11.

12.

13.

14.

15.

16.

109

Wiya C, Saenphet K, Saenphet S, Buncharoen W. In vitro analysis of antispasmodic activity of
ethanolic stem extracts of Uvaria rufa Blume and Anomianthus dulcis (Dunal) J. Sinclair on
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MUBLADNATINIENIINGT
Selected Topic in Zoology
MSENUERTINGT

Training in Zoology

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)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(0-12-0)

. Willouiy
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WA luN1SUSUUTS

%38 2.2.2.2 1Eanannseudviude 2.2.2.1 wazidonainnssuludnn

solulilalaiiiu 6 wiiedin

202301

202302

202333

202334

1. 301 wellansldiedesiionieadyine

BIOL 301 Instrument Techniques in Biology
297, 302 lulasveile

BIOL 302 Microtechnique

2%, 333 walaRugunaiusATans

BIOL 333 Fundamental Techniques in Genetics
2. 334 sugmansluenaidesi

BIOL 334 Fundamental Molecular Genetics

3(2-3-4)

3(1-6-2)

1(0-3-0)

3(3-0-6)

$139 2.2.2.2 \@8n91nNSEUIBMTD 2.2.2.1 kazldenannnseuinivn

saluillaliifiu 6 niaedn

AU
202303 2.9, 303 UsiRaninen 3(3-0-6)
BIOL 303 History of Biology
202304 .. 304 deatrsassddmiudeyanisdyinen 2(1-2-0)
BIOL 304 Creative Media for Biology Information
202332 393, 332 ﬁuqmam%Z 3(3-0-6)
BIOL 332 Genetics 2
WwilaunRy
202361 2.%3. 361 Wqﬂwaumﬁmuﬁl’ﬂﬂ 4(3-3-6)
BIOL 361 General Plant Taxonomy
202362 2.0, 362 WQHwﬂ’lam%Lﬁiwjﬁﬁ] 3(2-3-4)
BIOL 362 Economic Botany

Wiusnemsnszuaivieniden s 202303,
202304, 202332, 202361, 202362, 202421,
202433, 202438, 202477, 202481, 202484,
215302, 215303, 215381, 215401 L'ﬁmmn
Dunszurdnihaulawanfulselenide
n@nwr wazfielfiinainumunsauuay

Julumauwnuidfvesunine de
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202405 1.%7.

202432

202434

202470

202471

202472

202473

BIOL

.97,
BIOL

2.99.
BIOL

2.99.
BIOL
3.99.
BIOL
1.99.
BIOL
2.99.
BIOL

405
405

432
432

434
432

470
470
471
471
472
472
473
473

FIWUINTG

Evolution

FAnensyiulianaveddy

Molecular Biology of the Genes

Traunaaans

Bioinformatics

Figlimans
Biogeography
dntiarinen
Animal Ecology
AN
Marine Ecology
Faamenide

Water Pollution Biology

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

202421 1. 421 nnsEedunnausmas 3(3-0-6)
BIOL 421 Cell Signaling

202432 7. 432 weluladaeue 3(3-0-6)
BIOL 432 DNA Technology

202433 0. 433 Aduenildahwazmsszgnd  3(3-0-6)
BIOL 433 DNA Barcoding and Applications

202434 %7, 434 PEnsaunArIEns 3(2-3-4)
BIOL 434 Bioinformatics

202438 2.3, 438 TwuIN15U0YLe 3(3-0-6)
BIOL 438 Human Evolution

ARV
202473 .97, 473 %ﬁwmuamwmm}] 3(2-3-4)

BIOL 473

Water Pollution Biology

YSuTanseuiuiv e Widannaesiuilong

Waguulas

YSuTanszurdvineinegiie insaium

wlanmwnganguinvualagsydndia

USudensrundmnwninedieliaenndas

AUTaNIEUNANNIWBINGY
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wnsalunsUTuUse

202475

202476

2.9, 475
BIOL 475
1.97. 476
BIOL 476

NINGAUINADN
Environmental Toxicology
Finenseusng

Conservation Biology

3(3-0-6)

3(2-3-4)

AU
202477 2.3, 477 fGneAnguniou 3(2-3-4)
BIOL 477 Tropical Ecology
202481 3.3, 481  GnFINgINgHnIsa 3(2-3-4)
BIOL 481 Behavioral Ecology
202484 %3, 484 ﬁnﬂ%mmﬁuvj 3(2-3-4)
BIOL 484 Restoration Ecology
215302 239, 302 \e3esilon1e9adyiven 1(0-3-0)
MICB 302  Microbiological Instrumentation
215303 2.3%. 303 wswedunstyguasuinnss 1(1-0-2)
N3N
MICB 303 Intellectual Property and Biological
Innovations
215381 29y, 381 qAwviduszdrfuuasqduvidielsa  3(2-3-0)
MICB 381 Normal Flora and Pathogenic
Microorganisms in Human
215401 33%. 401  adulaendeuedenmssuqdunsd  3(2-3-4)
MICB 401  Microbial Food Safety
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winNalunIUSUUTe

2.3 3 (§13) lsitfaeindn 15 yaeia

2.3.1 thanniuszasdazinvinaradenssiuninluauiladlende

daumaUsenAnIneaafedni Seunlnillageudnsutindnwm

uwnInendedodudliaenia 15 viiein lneanudivteuuee1ansen

USawniwen

2.3.2 dwsutnAnwnkivuszasdasiiuln deniSeunseuluiviseau

300-400 laitiasndn 15 mihede Ingaudiureuveda1nnsanlsnm lay

2.3 397n (§13) liidfoendn 15 mingin

IS a
LALRULOA

2.3.2 dnsuinAnwnliusasnaziiivsnin idansgunseuiuisnseau

300-400 laifasndi 15 nulein lnganudiugaulata1ansanusaw lae

1HBN1NT18NNTUB 2.2.2 wagiaanannnsyuiuinaabuil

202303 9.3, 303 UseiRgaivien 3(3-0-6)
BIOL 303 History of Biology

202304 27, 304 Aeaduassddwmiudeyamsdniner  2(1-2-2)
BIOL 304 Creative Media for Biology Information

202310 2. 310 F33venvadling 3(2-3-4)
BIOL 310 Biology of Fruit Plants

202331 30, 331 msuSulgeiugivg 3(2-3-4)
BIOL 331 Plant Breeding

202332  3.93. 332 ﬁuqﬂﬁﬁm%Z 3(3-0-6)
BIOL 332 Genetics 2

202302 .. 302 wonuaiTinghly 4(3-3-6)
BIOL 342 General Plant Physiology

202353 447, 353 @ugIuInenvesiy 3(2-3-4)
BIOL 353 Plant Morphology

202356 1.7, 356 ngANIAT03NY 3(2-3-4)
BIOL 356 Plant Anatomy

\E9N31NTIWNINTLUIUINITD 2.2.2

TaWs18n19n58UIUIBIE NS U
UnAneniiliuszasdaziivingnely
aglungunszuIIvIendenduiy
15 nszuaudasniielfiinnaiy
wisnzaukazUSulmdulunnuiug
UHURvesuniIinends wazdn
nszUALdYT 13 nszuauivaiily
AU snUNNYININSAUAIEAR TN

Fminenlalnensaesn




127

NANGATLAN W.A.2559

nangnsuTuuse w.A.2564

winNalunIUSUUTe

202361 2.9, 361 qumgﬂiu%mﬂl’ﬂﬂ 4(3-3-6)
BIOL 361 General Plant Taxonomy

202362 .93, 362 Nonuenansiasugig 3(2-3-4)
BIOL 362 Economic Botany

202401 9.3, 401  F3nensed 3(2-3-4)
BIOL 401 Radiation Biology

202410 993, 410 WONWeNARSeRaINNIIy 3(3-0-6)
BIOL 410 Industrial Botany

202421 240, 421 misdedyaaueend 3(3-0-6)
BIOL 421 Cell Signaling

202435 4.4, 435 nsuUadiugivg 2(1-3-2)
BIOL 435 Plant Transformation

202436 197, 436 winnssuwmaluladyinimn 2(2-0-4)
BIOL 436 Innovation in Biotechnology

202438 3%, 438 JIWUINITUDIYWE 3(3-0-6)
BIOL 438 Human Evolution

202002 2%, 442 wgnwaisineriugs 3 (2-3-4)
BIOL 442 Advanced Plant Physiology

202443 4. 443 maanzdsusad dedewaze iyt 3(2-3-4)
BIOL 443 Plant Cell, Tissue and Organ Culture

202446 23, 446 msasesaulaluiie 3(2-3-4)
BIOL 446 Plant Growth and Development

202461 13.%3. 461 aﬁéﬂsﬁﬁm%ugasua&ﬁmaﬂ 3(2-3-4)
BIOL 461 Advanced Taxonomy of Flowering Plants
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202463 297, 463 luslelad 3(2-3-4)
BIOL 463 Bryology
202474 2.3, 474 Wenuwilnaine, 3(2-3-4)
BIOL 474 Plant Ecology
202477 Q3. 477 dndinganiou 3(2-3-4)
BIOL 477 Tropical Ecology
202481 .43, 481  fnAingingAngsy 3(2-3-4)
BIOL 481 Behavioral Ecology
202484 2% 484 fnefveniuy 3(2-3-0)
BIOL 484 Restoration Ecology
202495 293, 495  MIRANMBLNTNWIENISTIen  1(1-0-2)
BIOL 495 Publishing Biological Research
215301 2.%. 301 miﬂizﬁuﬂmmwﬁmmmmazﬁaa 2(2-0-4)
U UANIM199ainen
MICB 301 Food and Microbiological Laboratory
Quality Assurances
215302 2.9, 302 \n3esilevsqadainen 1(0-3-0)
MICB 302 Microbiological Instrumentation
215303 2.3%. 303 wninedumatgainazuinnssy 1(1-0-2)
NSTININ
MICB 303 Intellectual Property and Biological
Innovations
215311 a0, 311 uendluludadecdy 3(2-3-4)
MICB 311 Introduction to Actinomycetes
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215312 9.3%. 312 @ms18Inen 3(2-3-4)
MICB 312 Phycology

215313 297 313 Wastinendedy 4(3-3-6)
MICB 313 Introduction to Mycology

215314 2.9%. 314 h¥ainen 4(3-3-6)
MICB 314  Virology

215371 23%. 371 9ad7ingwneh 3(2-3-4)
MICB 371 Aquatic Microbiology

215381 2.3y, 381 qAuvidussdrdunazaduvidnelsa  3(2-3-0)

Tusywe
MICB 381 Normal Flora and Pathogenic
Microorganisms in Human

215401 3.3%. 401 @yuuaeadsvedanvnsnugaunsd  3(2-3-4)
MICB 401  Microbial Food Safety

215411 2.39%. 411 F33nenvsdin 3(2-3-4)
MICB 411 Biology of Mushrooms

215412 1.9%. 412 37vevesdan 3(2-3-4)
MICB 412 Biology of Yeasts

215431 93%. 431  fugmansvesqauvsd 3(2-3-4)
MICB 431  Microbial Genetics

215432 2. 432 nsleaudeszduluanavesiy 3(2-3-4)
MICB 432  Molecular Cloning of Genes
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215433 43%. 433 M9ATIEVtlungaunse 3(3-0-6)
MICB 433 Microbial Genome Analysis
215441  2.3%. 441  @393Nenuasiuaiilse 3(2-3-4)
MICB 441 Bacterial Physiology
215462  2.3%. 462  53UUNITIATILUNUUATILTE 4(2-6-4)
MICB 462  Systematic Bacteriology
215471  q3%. 471  Gneive1vedgiuvsd 3(2-3-4)
MICB 471  Microbial Ecology
215481 3%, 481 {ATNINIRAEAINNTIY 3(2-3-4)
MICB 481 Industrial Microbiology
215482 1.9%. 482 aga%ﬁwml,ﬂ%"aqeﬁawé 1(1-0-2)
MICB 482 Cosmetic Microbiology
3. NUINIVADNLES lLiteandn 6 widtelin | 3. nuandvudenias lLileandn 6 wuawin
Wondeunszuaninle g uenwiloandwenuayiviln (6nd) ludesnin
6 nein
INUIUNUNYNATINARDANANGAT lidesndn 133 wuqeda Swaumeinsaunaeandngns Litlesndn 136  wiunefa VSusuumhedniuiuiessnnld

WHNsruIudIvIn1seuldsunsy

Aowfiames 204102 Tilunguiviunu

VBINANGAT
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WHUATSANELAY ukun1sANEIUFUUgelue
Fudit 1 Fuli 1
A1ANSANEIT 1 nlenn AAMsANIT 1 wgnn
001101  %.8.101 AmSanguitugu 1 3 001101  3.9.101 ASanguitugu 1 3
140104  s5%.104  msduwaides 3 140104  s5%.104  msduwades 3
202101 242101 @7iveniiugiu 1 3 202101 242101 F9ivenitugiu 1 3
202103 2.93.103  UJUANITIINeN 1 1 202103 2.97.103  UJURNISTYInen 1 1
203111 2111 Adl d 3 203111 A1l Adld 3
203115  a.eu115  UjURAmsed 1 1 203115 2.Au.115  UfuAnseed 1 1
206111 2.An111  upaRad 1 3 206115 .A0u115  upapdad1vsuing1manssssuyii 1 3
53 17 5 17

A1ANSANET 2 Mg AANsANET 2 mizgfin
001102  31.8.102 AmSanquitugu 2 3 001102  31.9.102 AmSanguitug 2 3
201111 211l lanuieineieans 3 201111 anill lanuieinerenans 3
202102 242.102  FAnenitugiu 2 3 202102 142102 FAveitugiu 2 3
202104  243.104  UJURMSTVINeD 2 1 202104 393104 UJURMITYINeN 2 1
204100  2.AW.100  mAlulagasaunasariinadelny 3 204100 2.aw.100  walulagasaunawasinade i 3
207117 ana117  UjURnnsiEnd 1 1 204102 4.An.102  milesgideyasanius nsdisiamnumnaiie 3

207187  wa.187  WANd 1 3 wazn13Uszend
EiPFY 17 207117 @117 UFgRmsilEnd 1 1
207187  awa.187  Wand 1 3

20
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WHUATSANELAY ukun1sANEIUFUUsIlud
Fuiii 2 Huli 2

nAnsAnEd 1 nein AAMsAnE 1 AVeEnE
001201 %.8.201  MIBNUTIIATIRVRAENS UL 1TUTEAVEHA 3 001201  %.8.201  MNUTIBATISRUALNSTEUDENeliUTYANENE 3
201190 2an.190  msAreg1eiiianTae M MswAlym 3 201190  2an.190  nsAnegeiRanTag I MsuAdgm 3

wagMsdoasmeinermans wagMsdoasmeinermans
202231 141231 siugenans 1 4 202231 141231 fiugmans 1 4
203206 1.A1.206  edBuvsgdmIuinAnwuenaiviviadl 3 203206 1.AN.206  LadBuvsgdmIuinAnwiuenaiviviadl 3
203209 2.AN.209  UfURANsedBuvsddmTuindnwiuenaimivied 1 203209 2.AN.209  UfURNsweTBuvsddmTuindnwiuenaeiv el 1
214261  2.81.261 ANUNEINUAIEVRIEN S 3 214261 1.@1.261 AUNEINVAIVRIEN 3

33 17 53U 17
nANSANET 2 wein nAMsAnEdl 2 wiagin
001225  %.8.225 mwsanguluvsunineimansiazialulad 3 001225  %.9.225 Meanguluusunineimansuazinalulag 3
214301  2.@3. 301 dndfnseqndumes 3 214301 240301 dndfinszendumda 3
214310 23310 dnilidinsvgndunds 3 214310 17310 dndlifinsegndunds 3
215205 1.3%.205  qATVINGD 3 215205  3.3%. 205  @TVINGI 3
215206 1.3%. 206  UJURN59aTIINeN 1 215206 3.3%. 206  UHUANMII@TYING 1

Fdnwild (Eonan 3 nguivn) 3 Jdnwvialy (Fonann 3 nguivn) 3

33 16 39 16
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WHUNTSANEILAY wrun1ANEIUFUU Tl
U7 3 7 3

MmensAned 1 wuenin aMansAnedi 1 wd2wnn
202311 293311 IVinerszAugadkasluana 4 202311 297311 AvinerszAugaduasluana 4
214341 @ 301 dmassingnly q 214341 28,301 dmassineiild i

A UondenuIoInIy 5 I NoNEDNUIDIUIY 5

PLAIRRRIGE 3 I NANLES 3

@il (Fenan 3 nauivi) 3 Adnw il (Fenain 3 nguivi) 3

Eebl 19 POt 19
Mmansaneni 2 WA Mansanend 2 wena
202305 2.%3.305 @b 3 202305 1.%2.305  TI@dA 3
211315 24w 315 Fuaiifesdu 3 211315 2am. 315 Fuaiifosdu 3
211319 2am. 319 UfiRnmstuaiidestu 1 211319 29319 UiiRnstuedidesdu 1
202371  12.27.371  fAnenen 4 202371  2.27.371  dneanen il

Jyeniden 3 A naniden 3

I ndenias 3 PLARRRIGS 3

2 17 5 17
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WHUNSANEIAY wrun1ANEIUFUU T ln
U7 4 ST 4
MmansAned 1 wiaehn aMansAnedi 1 wilein
Aneniaen 6 A entden 6
A nenaenuIoivIn 9 A nenaenseivIn 9
214490 2@2.490  dnIveInIAauIL 2 214490 2@2.490  dINYINIAAUIL 2
37U 17 374 17
Mmansanenil 2 WA MansAnend 2 R hT
214491 1287.491  dunundniinen 1 214491 12.87. 491  duuudniinen 1
214493  2.87. 493  UguikAuned@niinen 3 214493 282493 Uy iiawnedn1inen 3
I eniaen 3 A naniden 3
P enEeNMIDIUIY 6 A nondenuIoI vy 6
U 13 U

13
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