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(Program Learning Outcomes : PLOs) 333avinlagvangns
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7.1.3 ANUADNARDI5EWING PLOs Ltaxmwmw%'wmﬁﬁdau‘lé’damﬁﬂ AUTIOULNAINNI

(Expected Competency)

PLOs ANTIOUSINYE AIUYINYY
EC1 EC2 EC3 ES1 ES2 ES3 ES4
PLO 1 PLO 1.1 o o
PLO 1.2 o
PLO 2.1
PLO2 | PLO22 o
PLO 2.3 [ o o
PLO 3 [ [ [ o
PLO 4 [ o
PLO 5 [ o ]
PLO 6 ®

7.1.4 AMNEDAARDITENINHAANSNITTHUTVIINANGNT WASNATNSNSISEUIAUNINTF IR

FTAUUTYYINTUDY aU.a7.
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2.1

2.2

2.3
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PLO 4
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1. Au3 (Knowledge)
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HAgWSNsITeUInuNINTgIY PLO 1 PLO 2 PLO3 | PLO4 | PLO5 | PLO6

AMqAlTEAUUIYYIn3 11] 12 |21]22] 23

2. inwe (Skills)

aa v

S1 YinyzAVIa

S2 AMNANANTALUNITUAIM ®
AINS LA HAILIAULDIBEN

oA
ABLUBN

s3 vinwelunsseydaym ® o o
ALY FUAU waztdan by

wnaadayativeunlylangdaym

3. 9385554 (Ethics )

E1 danusseviniuasservssy | @ | @

POV INTHALIV TN

4. dnwazyana (Character)

C1 fvimupdndumedunans o [

AIneFans

C2 TANUSURATDUADAULDILAY o o [

GRVERR

C3 fimnyanunsavinanududiy )

ANSNANSLarSURanUTILYD9

A3l

7.2 ‘maaxlﬁaﬂwaé’wémsﬁﬂuj’)’maawmm%mﬁnm%‘lﬂ (General Education Learning Outcomes :
GELOs)
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4
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43
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Y
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GELO 4 HUfduiusegnamunzauiudinuivainvans uasdaiiintuemusssuys
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GELO 1

GELO 2

GELO 3
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GELO 5

GELO 6

1. A7u3 (Knowledge)
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saeastegldnmuluddIsusyaniula

9E9YNABY

K2

nsUszendldimalulagaivialunisiny
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K3

nsAAMLaY SVInTiuAUATIING

waluladfIviaase
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nsUszandldwalulagUaaiusshvgla

a a

1 al
DHUUUTLENTN N

K5

v o

ANSBSUNLEANS NUN LaEANUSURAYDU

i

Tugugnadosla

Ké

nsnsEntnuAz SAMA1YDIEUINABN NI

MinTulaesssumAnasiuywdiludasng

K7

A1505UNUNTTUIUNTANLNDASS

winnssule

K8

1505 UNENANNITINISUSMISINNTT b

SLAUAULDY LATINTS LAYBIANT A

2. inwe (Skills)

S1

Minwehdvia (Digital Literacy)

52

A15&@8@a15 (Communication)

53

nsAnog1eianTag el (Critical
Thinking)

54

N5v19u3AUEBY (Collaboration)

S5

ANUSURAYaUsadIAL (Social

Responsibility)

56

ANMUANATIIATIARALUINNTTY

(Creativity and Innovation)
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a o/

NAAWSNSISBUSANNIASgIUARAISEAU | GELO 1 |GELO 2 |GELO 3 |GELO 4 | GELO 5 | GELO 6

q

USeyeuns

3. 9585554 (Ethics)

E1  nsHIwans1sade (Public )

Consciousness)

E2  nsSnwnddwinasy (Environmental o

Preservation)

4. dnwazyana (Character)

C1 fnsdeansiin (Effective )

Communication)

C2  ANUASTHRUNDIAIAULAL IRIUTTTY [ [ o

(Social & Cultural Awareness)

C3  annsaviheuduiiu (Teamwork) [
Ca  gausuamuuansdludian (Respect for [
Diversity)
c5 UutdnuSmsdnnis (Management Skills) o
C6 HMNUANATISETIA (Creativity) o o

8. waé’wémn’%auﬁ'tﬁaéﬂmsﬁnm (Year Learning Outcomes: YLOs)

8.1 N3zUIUNITAMIUA YLOs

wéngasiivua YLOs egnadunszuiuns lnefidenndesiu Usvan Jnquszasd GELOs wag PLOs ved
vdngns nadwsnsBeuiidunamnanmsfinnsanlassaiauas Sngussasdvomdngmsiiiolviaonadesiu
Anudissnsvesilitudin annsdiiuRneundngasimiteiausiithlugnsiiansanlaesunugiidiu
dudenndlitadin nadnsnFoudiinuniasfoandenlostunsimumuannsavesindnsidly
Frupraduasiineg nisUspiduarBwnunansBeulusiasiul uarasgninanufulsaflewmunanssouy
YoIINANYININANUADINITVDINANGNT

ndngmsld Bloom’s Taxonomy Luladesilelunisimuanisifouivesnssuninlussdvrestuli
wansisiulundnansdnainet Yrglisudiladieszauanufnuaznisiseuivesindnyliegsdniau lag

\ o = v g v o &
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=]
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YU Y
v
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- n1sussend (Applying) : Undnwanunsaldanuiuasinuenlaisouslunisuitymnsolu
a01uN150IN13v N3 tneindnwdndudeddmnudndeunmimsiunguiwasy fuRuussgndldlu
N39133s endegraty mntinfnwdesnisinidefertugnsvesasainainayulnsnenissnwiniie

Lsavumnuesdnd Wndnwidndudedianudidesadsinervesdnd Snvisdndudemsunginssudnisn

A28 LTD9INARIFINANATRIEN AN AR BN BVRdR Tuardniinsuanseanadsls IngRnssuniaunf

a 1 v a a | ao | o & 1 . %
3okl wagminmimaaaslinad enadnisreveniuiTelugnisnaasddudningulnsiun (primate) wan

Warazsussulutuln 2 Tuaudey

WaunlugnisvaaeduauseluiiiedingUssasdiaiunldiuaulaass q

- NFIATIEI (Analyzing) : UnANWIA1NNTaLENEINUTENBUVRITRYAKATAINITAIATIZVLAY
asUdeyaliognamunzgay wu meaihujiRnnsifeivaisinenvesdnivenginssudad Wusu dnAnwiee

Y o va v = a ¢ =~ v v & A ' ' v =
iﬂum?m'gwLiEJUVlequwgmisﬁumﬂLﬂi%‘mmaﬂﬁ%ﬂaad LW@IWLWWIQLU@W’]WLﬁﬂu@ﬁ’]\?ﬂaﬂLL‘V] RN

1% '
dy‘idjd

l

- m3ase (Creating) : dnfinwianunsaaianaduviseasedslng 9 mnanusuaeinwe il 1wy
nsidnAnwieenkuunMMIdengnudnd d1msulassnugeslunszuiuisnsg o nasndln1sAne wie
s Uamiaylutulaning
- n1sUseuiu (Evaluating) : dnAnwia1unsaUseiliunsoda15alnaUu0en L3 avae duls
pg1elisu I WU NsAtnAnwaINsaidadfnng q anlelunisuseifiunantsive Wudu Feagvinle
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2.3 S789N15N52UIUIVN
1. viu2ndIv1Ane12lU (General Education) 24 wienn

1.1 nga3vduiinyen1en158ea15uazn1w1 (Language Literacy) 9 e

1.1.1 dusunAnufdinanisdeuinszauntudange (e-Pro) luifieszavu Bl wiawWisuwin®

1.1.1 For students whose e-Pro score is below the B1 level or equivalent*

001101 ve. 101 ATINGENUFI 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 2.9. 102 mmé’mqwﬁugm 2 3(3-0-6)

ENGL 102 Fundamental English 2

001225 e, 225 AMSINguAmMIUINeImansuasinalulad 3(3-0-6)
ENGL 225 English for Science and Technology

1.1.2 dwsusn@nenifidnansaauinseiuntensange (e-Pro) Tusedudeus B1 Fuly videwiieuwin®

1.1.2 For students whose e-Pro score is on the B1 level or higher or equivalent*

001225 e, 225 AMSINguAmMIUINeImansuasinalulad 3(3-0-6)
ENGL 225 English for Science and Technology

Fonnnnsvundnselull $1uau 6 mhein

Select 6 credits from the following courses

001201 ne. 201 N19591URY 1N TUY ULAZN WU UTZANS AW 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001233 1o, 233 NN EENTUNSHRULINTEIY 3(3-0-6)
ENGL 233 English for Standardized Tests

001241 ne. 241 mmmmmﬁmqmﬁamiﬁami 3(3-0-6)
ENGL 241 Oral Communication in English

001242 e, 242 Walanyinwgn1serusazn1sleu 3(3-0-6)
ENGL 242 Exploring Reading and Writing Skills

001243 e, 243 fugumsideusesmuegsiiszansam 3(3-0-6)
ENGL 243 Basics of Effective Essay Writing

*YTOIIUNANISABUNIRNTTIUN BTN WAIUUTEN AN TINE G

*or an equivalent English proficiency test score as recognized by the University’s official announcement

1.2 ngudvduiinezalnudilakaznisldmaluladfdsia (Digital Literacy) 3 waenn

204100 2.AW. 100 L%"aqu'ﬁwNﬂmmﬂixﬁwﬁuazﬁ% 15 3(3-0-6)
CS 100 Artificial Intelligence and Digital Essentials

1.3 ngudvdurinuznisiliunadisslan (Global Citizen) 3 wiaena

140104 sn. 104 madunadios 3(3-0-6)

PG 104 Citizenship



1.4 ngu3vIUTINYENITANETNATIALAZUIANTIY (Creativity and Innovation)

\danannseuiwdnmelull 31wy 3 whein

Select 3 credits from the following courses

201190

203100

602100

602101

610112

900100

951100

3N

SC

.AL.
CHEM
B.NY.
BIOT
.N%Y.
BIOT
2.90.
AG

A YN,
BME
AN.a.
ANI

190

190

100
100
100
100
101
101
112
112
100
100
100
100

n3AnELNeIRNTY I NSHATN
warNIsAREnTININeImans

Critical Thinking, Problem Solving and Science
Communication

wiluinusedniu

Chemistry in Everyday Life
mslduselovdmaluladfanmdeadu
Introduction to Application of Biotechnology
walulag@inmdulanadelnl

Biotechnology and Modern World
UIPNITUNANA T IMNT

Food Product Innovation
AmnssuFnsunglutinusziniu
Biomedical Engineering in Daily Life
Pinaaielminuiouiluguy

Modern Life and Animation

1.5 ngudwvineznisilugusenaums (Entrepreneurial Skills)

danannseulwdIvselul 31uau 3 wiiein

Select 3 credits from the following courses

176105

701185

702101

703103

851100

888107

WU.FAN.
LAGE
UG.U%.
ACC
US.AN.
FINA
U5.N3.
MGMT
.
MC
U0
DIN

105
105
185
185
101
101
103
103
100
100
107
107

o

msdnnsdymnguaneludinusedniu
Legal Problem Management in Everyday Life
wAtiAN15InAIINBRE9I

Simple Tax Management Technique
mMsuludinUszdniu

Finance for Daily Life
naduiszneunauarssiadou
Introduction to Entrepreneurship and Business
nsdeasidodu

Introduction to Communication
nMslBudugsiauuRTviauLNanasy

Business Startup on Digital Platform

3 wiena

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 wiene

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

29



1.6 ngudvduiinuzaudilakaznsldmaluladflda wie 3 wiaenin

4

a 14 C% @ =) =~ a 1'% o/ v a
ngudvIduvinezn1slunaiiaslan wie ngudvduinuznisuszendldUayauszhvg
(Digital Literacy or Global Citizen or Artificial Intelligence)
@onannszuaivne Uil ruau 3 wihedn

Select 3 credits from the following courses

013110 1.9 110 I Inerdudiauseaniu 3(3-0-6)
PSY 110 Psychology and Daily Life

103271 19.4. 271 ds@eidng 3(3-0-6)
DART 271 Music Appreciation

154153 anu. 153 Apiddlulanaielvl 3(3-0-6)

GEO 153 Disaster in Modern World

176100 wAn. 100 nguuneuaslanadelvy 3(3-0-6)
LAGE 100 Law and Modern World

201192 1L, 192 fayamwAn 1(0-3-0)
SC 192 Doi Suthep Study

204123 2.AN. 123 ’3‘1/1mmiﬁé'faaﬂaﬁmﬁu 3(2-2-5)
(&) 123 Introduction to Data Science

204171 2.AN. 171 UggyrUsehugvinunansninis 3(3-0-6)
CS 171 Artificial Intelligence Among Us

888106 2.0, 106 msdeansuaznsadansevieludinueaulal 3(3-0-6)
DIN 106 Communication and Networking in Online Society

2. AUNIVURNE lLidaendn 100 wuqeha

(Field of Specialization)

2.1 3¥unu (Core Courses) 30 vqeia

202101 a2 101 Ameniiugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1

202103 eKi) 103 UJURn1sITInen 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

203111 2.04. 111wl 1 3(3-0-6)
CHEM 111 Chemistry 1

203115 .04, 115 Jjuanised 1 1(0-3-0)

CHEM 115 Chemistry Laboratory 1
203206 .04, 206 waRBuIgAusUlNAnwIUENa YTV LA 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students



203209 2.AU. 209 UfuRnsidunidgdmsuindnwiuennieivieidl
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry
Students
204102  q.Aw. 102 NMynTeteyadaatos: NMsdasunalauaznis
Uszynd
CS 102 Intelligent Data Analysis: Survey of Techniques and
Applications
206115 2.And. 115 wARASAFVSUINGIPNARSETIUNR 1
MATH 115 Calculus for Natural Science 1
207117 ava. 117 RN swEnd 1
PHYS 117 Physics Laboratory 1
207187  aa. 187 Wand 1
PHYS 187 Physics 1
211315 2an. 315 Fupildesdu
BCT 315 Introductory Biochemistry
211319 2am. 319 UfTRnsTaailidossy
BCT 319 Introductory Biochemistry Laboratory
215205  1av. 205 AN
MICB 205 Microbiology
215206  2.Av. 206 U uRn159aINen
MICB 206 Microbiology Laboratory

2.2 3y en (Major Courses)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

dnsunszudvviaualute 2.2.1 waz 2.2.2 azseadunszuidunsesu 300 Yuld s1uiulidesnin 36

nwin Tuduutazdeadunssuidvseeu 400 ldtounin 18 vihein

At least 36 credits in 2.2.1 and 2.2.2 must be 300 or higher-level courses. Among such courses, there

must be at least 18 credits from 400 level courses

2.2.1 3w wenUeAu (Required Courses)

202232 AW 232 WugrmansdmiuinAnwdaine)
BIOL 232 Genetics for Biology Students
202305 %3 305 Frada
BIOL 305 Biometry
202311 . 311 Frmesyauwadwazliana
BIOL 311 Cell and Molecular Biology
202371 2. 371 UnAIngn

BIOL 371 Ecology

4(3-3-6)

3(2-3-4)

4(3-3-6)

4(3-3-6)
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214261

214301

214310

214341

214490

214491

214493

1.6
Z0O0L
1.d7.
Z0O0L
.47
Z0O0L
1.d7.
Z0O0L
2.6
ZO0L
.6d7.
ZO0L
.67.
Z00L

261
261
301
301
310
310
341
341
490
490
491
491
493
493

AUNAINUAIBVDIR]
Animal Diversity
dnifinsegndunds
Vertebrate Zoology
dnilidfinszgndunds
Invertebrate Zoology
Fonaisineviily
General Animal Physiology
dnIngnnipauy
Field Zoology
AunudnInen
Zoology Seminar

Uy fibAun19dnInen

Special Project in Zoology

2.2.2 3y wanidan (Major Elective Courses)

(2.2.2.1) {EBNANATEUIWITENIINE (214...) 52U 300 kag 400 AUTIUAITATUAS

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

214302

214312

214313

214320

214340

214352

214381

214401

214403

214411

214412

1.d7.
Z00L
1.d7.
Z00L
1.d7.
ZO0L
.6d7.
ZO0L
.6d7.
Z00L
.61,
Z0O0L
1.d7.
Z0O0L
1.d7.
Z0O0L
1.d7.
Z0O0L
.87,
Z00L
.87,
Z00L

302
302
312
312
313
313
320
320
340
340
352
352
381
381
401
401
403
403
411
411
412
412

watan1ed@niInen

Techniques in Zoology
AgAng1viald

General Entomology
Fanewedluselun

Biology of Myriapoda
MsAeansInemansadnTine
Science Communication in Zoology
AR IMARDIWITIINYN
Laboratory Animals in Biology
PIINYINTAIYVDITRT

Animal Developmental Biology
waAnssAnewhly

General Ethology

AN

Ichthyology

Un¥inen

Ornithology

Usdninen

Parasitology

faInen

Malacology

3(2-3-4)

3(2-3-4)

3(2-3-4)

4(3-3-6)

2(0-6-0)

1(1-0-2)

3(0-9-0)

lsitfaendn 21 wuaena

3(2-3-4)

4(3-3-6)

3(2-3-4)

3(2-3-4)

2(2-0-4)

4(3-3-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)
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214414

214415

214421

214422

214430

214431

214441

214442

214443

214445

214462

214494

214495

%39

2.2.2.2 @9nnnsEuiiniute 2.2.2.1 wazidenannszuiuivnelilaldiiu 6 wiiedin

or

1.6
Z0O0L
1.d7.
Z0O0L
.47
Z0O0L
1.d7.
Z0O0L
2.6
ZO0L
.6d7.
ZO0L
.67.
Z00L
1.d7.
Z00L
1.d7.
Z00L
1.d7.
ZO0L
.6d7.
ZO0L
.6d7.
ZO0L
.d7.
Z00L

414
414
415
415
421
421
422
422
430
430
431
431
441
441
442
442
443
443
445
445
462
462
494
494
495
495

dniimsugianlaifinszndunds
Economic Invertebrates
UfTRnsdaiiasugRanlifinssgnduvds
Economic Invertebrates Laboratory
Ineniledevesdns

Animal Histology
nsinzEsTaddn

Animal Cell Culture
Wugmanivesdniuaznisuszend
Animal Genetics and Application
wialuladianmuesdn’

Animal Biotechnology
é’ma’%ﬁwmsﬁguqq

Advanced Animal Physiology
donasTinenUssand

Applied Animal Physiology
A3TINYIVOINA

Physiology of Insects
aliAufuIne S Uy
Comparative Immunology
BUNIUITUVBILAW AL TY
Taxonomy of Mature Insects
W0La0NaTINIENIINEN
Selected Topics in Zoology
NISENIUERNINEGD

Training in Zoology

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)

3(2-3-4)

2(2-0-4)

3(0-12-0)

choose any course in 2.2.2.1 and choose any course from the followings with a maximum of 6 credits

202300

202303

202304

1.97.
BIOL
1.97.
BIOL
1.97.
BIOL

300
300
303
303
304
304

Fnweiuguiuaiesiomsdaine
Basic Skills for Biological Instrument
UszIRTanen

History of Biology
ﬁaa%waisﬁﬁm%%aﬂamN%’ﬁ‘men

Creative Media for Biology Information

2(1-2-3)

3(3-0-6)

2(1-2-4)
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202334

202421

202432

202433

202434

202436

202438

202462

202470

202472

202475

202484

215302

215303

215381

215401

.97,
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
.97,
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.97.
BIOL
1.9%.
MICB
1.9%.
MICB
1.9%.

MICB

.9%.

MICB

334
334
421
421
432
432
433
433
434
434
436
436
438
438
462
462
470
470
472
472
475
475
484
484
302
302
303
303
381
381

401
401

stugrmansluanadosdu
Fundamental Molecular Genetics
msdedunnuonead

Cell Signaling

waluladiidwe

DNA Technology
AduouslénnmuaznsUszend

DNA Barcoding and Applications
PIFTAUNAAIENT

Bioinformatics
winnssuwmalulagdinmn

Innovation in Biotechnology
FiwuN15veIY LY

Human Evolution
N133nsEUULTalana

Molecular Systematics

Frglianans

Biogeography

UnAIngmameta

Marine Ecology

NINGLLIA

Ecotoxicology

ﬁnﬂ%wmmiﬁwﬁl

Restoration Ecology
\3esilon1s9adiive
Microbiological Instrumentation
nineaun e lasuinnIsunIstinIm
Intellectual Property and Biological Innovations
Lulaslulonuazqfuvsdnelsnlunywd
Microbiota and Pathogenic Microorganisms in
Human
ANUUABANEYDINIATURAUNSY

Microbial Food Safety

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(2-0-4)

3(3-0-6)

3(2-3-4)

2(2-0-4)

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)

34
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2.3 30 (§1d) (Minor (if any)) Lidesndn 15 nuaein

2.3.1 Hhnufivsrasdazdonivln enadenSeuiniviuavlefldfidnaounasmamiinedodedinl
Soe JniidaaeudmiuinAnwumivendedednl lidesnin 15 wiefn lneanufiureureda1anssi
Usnw

According to the Chiang Mai University regulation on the Minor curriculum for the Chiang Mai University
student, if students choose to have a minor degree in a curriculum at the Chiang Mai University, they can
register those courses not less than 15 credits with the academic advisor’s approval.
2.3.2 dwfuiindAnunitlduszasdagiiionln Widendeunssundvisesu 300-400 Litdesnin 15 wisein g
AITuTeUTRteNsETiUTne Tnadenainsieniste 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 2.2.2.

3. AW @entds (Free Elective) Lidesndn 6 wuaedn

RUNBLIAG AIURUYVDIAVITAANTEUIUIV
- 9
LY a ‘s' Y o I LY [ [ 1 ‘5
SPANTEUIMAT AT UL TUR LAY 6 vian nasalull
1. 1@a% 3 AIWsN  LAMSDY  ABMY WATNIAIYY/E191390 ANTEUIWITITUFINA
2. 1a% 3 fving awunlaead
1) 1@uFILsN (MaN308) WERIDY SLAUTBINTLUIUIN
“17 “2” wanadls  NIBUINIRSEAUUI AT TERUNUg Y
“37 “q” WAt NIEUININTERUUTYY AT TEAUAS
2) w@uiinans (andv) wanedis vaaavyluaniiv

3) wwuiiving (ndnuiae) uansdia eunsuluviavyvesaviv



2.4 UHUN1SANEN
FUTA 1 aannsAnendi 1
1° Year 1% Semester
vandndnynaly: ngudvduinezmnenisieasuaznen
General Education: Language Literacy
® 526U e-Pro lifles2AU B1 wiaLiiguwin
e-Pro score is below the B1 level or equivalent
001101 we. 101 mmﬁaﬂqwﬁugm 1
ENGL 101 Fundamental English 1
® 536U e-Pro daus B1 3wl wiawieuwin

e-Pro score is on the B1 level or higher or equivalent

001225 e, 225 awdingudmsuineieanswavinalulad
ENGL 225 English for Science and Technology
140104 sy, 106 msduwadles

PG 104 Citizenship
202101 w1 101 FdAveniugiu 1
BIOL 101 Basic Biology 1

202103 2. 103 URURMSTYIne 1
BIOL 103 Biology Laboratory 1
203111 A0 111 LAl 1

CHEM 111 Chemistry 1
203115 Au. 115 UfuRnisedl 1
CHEM 115 Chemistry Laboratory 1
206115 A0 115 ueaRRadmiuIneImansssIues 1
MATH 115 Calculus for Natural Sciences 1
EXEY
Total

36

e

Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17



WA 1 ananasAned 2
1° Year 2™ Semester
vnAndnynaly: ngudvduinezmnenisiomsuaznen
General Education: Language Literacy
® 52U e-Pro liflsszAu B1 wsaLiauwin
e-Pro score is below the B1 level or equivalent
001102 1o, 102 mmﬁaﬂqwﬁugm 2
ENGL 102 Fundamental English 2
® 52U e-Pro auus B1 JulU vidarieuin
e-Pro score is on the B1 level or higher or equivalent
FoniFounszuaninammdinguiiiivun
202232 1. 232 Wugeansdmsuindnwidainen
BIOL 232 Genetics for Biology Students
204100 2.aW. 100 L%iaﬂu'ﬁma{]mmwﬂszﬁwﬁmzﬁ%ﬁa
CS 100 Artificial Intelligence and Digital Essentials
204102 AN 102 MTieTevdeyadaniuy: nsdwnuwalauaznUsEgnd

CS 102 Intelligent Data Analysis: Survey of Techniques and

Applications
207117 e 117 UFURnsHENd 1
PHYS 117 Physics Laboratory 1
207187 e 187 Wand 1

PHYS 187 Physics 1
EREY
Total

37

MUY
Credits

3(3-0-6)

4(3-3-6)

3(3-0-6)

3(2-2-5)

1(0-3-0)

3(3-0-6)

17



WU 2 aan1sfnei 1
2" Year 1% Semester
nuINIBANEINILY: nguITIdIUTINEENINITERAITLAZAYN

General Education: Language Literacy

® 52U e-Pro liflsszAu B1 wsaLiauwin
e-Pro score is below the B1 level or equivalent
001225 e, 225 awdngqudmiuineieansuazvinalulad
ENGL 225 English for Science and Technology
® 52U e-Pro auus B1 JulU vidarieuin
e-Pro score is on the B1 level or higher or equivalent
doniFeunszundnamdinguiiiivun
203206 .80 206 LadlduvaddmsutinAnwiuenaiunivadl
CHEM 206 Organic Chemistry for Non-Chemistry Students
203209 AL 209 UfuRnswiiduniddmsutinfnwuenniaiviadl

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

214261 1E. 261 AVIUVIAINVENeYesdn]
Z00L 261 Animal Diversity
215205 3% 205 Ra%Inen

MICB 205 Microbiology
215206 3% 206 UHURNII9TIINeN
MICB 206 Microbiology Laboratory
L RIGLRIGE
Free Elective Course
394
Total

38

nienn

Credits

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

1(0-3-0)

17



TR 2 ananasAned 2
2" Year 2" Semester
202371 w371 dnainen
BIOL 371 Ecology
214301 . 301 dnifinszgnduwes
ZO0L 301 Vertebrate Zoology
214310 . 310 dnldfinszgndumas
ZO0L 310 Invertebrate Zoology
vuandviAnealy: ngudvdulinusn1sAnadassduazutanssy
General Education: Creativity and Innovation
wuandvAneill: ngudvineznsiduduszneunns

General Education: Entrepreneurial Skills

N 3 mansAnend 1
3 Year 1% Semester
202311 1. 311 Imensvduwaduazluana
BIOL 311 Cell and Molecular Biology
214341 G, 301 dmaavinewhll
ZO0L 341 General Animal Physiology

PUINITVANIL: IV WDAEDN W8IV IN

Field of Specialization: Major Elective Courses or Minor Courses

39

MUY
Credits
4(3-3-6)

3(2-3-4)

3(2-3-4)

3734 16
Total

VeTInT)
Credits
4(3-3-6)

4(3-3-6)

PRy 17
Total



FUUN 3 A1AnNTSsANET 2

3 Year 2" Semester

202305 2.97.
BIOL
211315 2.9
BCT
211319 2.9
BCT

305
305
315
315
319
319

Yrann

Biometry

Faeililoedy

Introductory Biochemistry
UfTEnstueiidesiu

Introductory Biochemistry Laboratory

nundvdnemaly: ngudvduiinezarndilauasnisldimalulagfdvia wse nguivdu

o <) = = 1a ¥ o/ ¥ a 4
vinwznsilunaiiieslan v3e nguimduvineensussgnalitymyiuszivg

General Education: Digital Literacy or Global Citizen or Artificial Intelligence

PUINIY AN I UDALEDN

Field of Specialization: Major Elective Courses

v aeNES

Free Elective Course

T 4 aansAned 1

4™ Year 1 Semester

214490 2.87.
Z00L

490
490

PUINIT AN I WDALEDN

Field of Specialization: Major Elective Courses

PUINIY VAN I WDALADN WIRIVIN

Field of Specialization: Major Elective Courses or Minor Courses

594
Total
A InnPaunY
Field Zoology
594

Total

40

MUY
Credits
3(2-3-4)

3(3-0-6)

1(0-3-0)

19

UL
Credits
2(0-6-0)

14
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FUUN 4 ArAn1sANET 2

nienn
4™ Year 2" Semester Credits
214491 282 491 Aunudniinen 1(1-0-2)
ZO0L 491 Zoology Seminar
214493 @, 493 UgnfiAuniedniinen 3(0-9-0)
ZOO0L 493 Special Project in Zoology
NUINTTNANTE: IV UDALEDN 3
Field of Specialization: Major Elective Courses
PUINIPNANIE: IVUBALEDN WIIW LN 6
Field of Specialization: Major Elective Courses or Minor Courses
39U 13
Total
1 1 [ v
2.5 LLNuﬂ’]Wﬂﬂiﬁ\‘iGl‘e']‘ll'é]s‘i‘él\‘iﬂﬂ’)']ilg
Cramn ) (1200 (2107 ) (2206 )\ ( 3107 ) ( 3209 ) ( 2104 ) ( 42@3) )
GenEd Lang ‘ GenEd Lang | GonEd Lang GenEd Creal _ o ) -
S Moior Eloc igifal Lit Major Elec Major Elec
Liieracy (3) Lileracy (3) Literocy (3) Innovalion (3) o rf/inur © or Giobal Citizen ®) @)
GenEd Giabal GenEd Digital Eron iog GenEd or Ai (3)
cilizen (3) | Literacy (3) ‘ 3) Eniropra (3) e
e Major Elec Major Elec | Major Elec ‘
202101 [ 202232 215205 L 202371 I (4) (6) or Minor (6) or Minor (6)
Bio 1 (3) l | Genetics (4) | Micre (3) ‘ "‘ Eco (4)
: all 214491
2021.03 @4102 215206 | 214301 Fra(e3)Eec Ly 214490 Sa(':;w
Laob Bio 1 Infelligen! Daia Lob Micro (1) vert (3) | Field zoo
(1) (3) 214341 2
ISl Ani Physio 214493
20311 214261 214310 T @ ol Lol oot
Ani Div (3) Inverd (3) Biomeiry (3) =
I
203115 203206 211315 : :
HHELU 207187 e S — Goulvidoaiu
(1) physics 1 (3) ) o - = = » Gouliidouitudon wia
10 )| i FIHATAUYDUVDIN AT
e 207117 20;209 2:13,9 amelouSounioniu
cal 1 (3) Lab physics 1 Lab O Lab Biochem
(U] Chem (1) ) J L
. Y \& o g AR AR ¥ 9 J

3. AND5UIYANWAIZNTSUIUIYN

seylilunaruan



4. WNUTLAAINITNTTANLANNTURAYIVIINTFIUNAGNSNISISBUTINUANGATENTEUIUTYT (Curriculum Mapping)

1. uAIv1An N2 LY

a2

WY

I93UN

GELO 1

GELO 2

GELO 3

GELO 4

GELO 5

GELO 6

1.1 ngAN

fHUNN®EN19INN5ERE1UAZATE (Language Literacy)

001101 mmé’nﬂqwﬁugm 1 (Fundamental English 1) .
001102 | amwdanguiiugiu 2 (Fundamental English 2) .
001201 | n1seueeNElTUY A MSTEUEE19TUTE VSN (Critical Reading and

Effective Writing) )
001225 | pwdangudmsuingimansuazimalulag (English for Science and

Technology) )
001233 | MW1PN udINTUNITHRUNINTFIU (English for Standardized Tests) .
001241 ﬁﬁmmmmﬁmqmﬁamsﬁami (Oral Communication in English) .
001242 | \Walanvinwen1senunaznisilisu (Exploring Reading and Writing Skills) .
001243 ‘ﬁugmmsvﬁauSmmma&haﬁﬂizﬁm%mw (Basics of Effective Essay Writing) .

1.2 nguin

aaa

funinezanutt lanazn1sidimalulagf’ddvia (Digital Literacy)

o

204100 L%iaau'w§mﬂ‘i‘]@zy’miz§w§uaz§%wa (Artificial Intelligence and Digital Essentials) . .
204123 3‘1/18%’13%’@;3@@@&514 (Introduction to Data Science) .
888106 ms?iaaml,asmiaﬁwLﬂ%ﬂéﬁﬁﬂluﬁmmaﬂaﬂ (Communication and Networking

in Online Society)

1.3 nquAN

%

fuvinwznindunaiiiadlan (Global Citizen)

v aa

013110 | I InenurInUsed1Tu (Psychology and Daily Life) .
103271 | &An39ny (Music Appreciation) .
140104 | n1siduwaiiios (Citizenship) .
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SRAQYN Fodn GELO 1 GELO2 | GELO3 | GELO4 | GELO5 | GELO 6
154153 | Apivdlulanadslvi (Disaster in Modern World) .
176100 | ngmuneuazlanaiislvy (Law and Modern World) .
201192 | mgawwAn® (Doi Suthep Study) .

1.4 nguAN

furinuzA1sAnaZ19aIIALAzZUIRNSSY (Creativity and Innovation)

201190 | nMsPnegneidnsmgia nsuidym uagnisdearsmainenmans

(Critical Thinking, Problem Solving and Science Communication) ’
203100 | wdlludinuszdniu (Chemistry in Everyday Life) o
602100 | nsléuselevdmelulagTanmdesdiu (ntroduction to Application of

Biotechnology) ’
602101 | walulag@inmdulanasielul (Biotechnology and Modern World) .
610112 | winnssuNanineio1us (Food Product Innovation) .
900100 | Aminssudnsunngludinused1iu (Biomedical Engineering in Daily Life) .
951100 | Fnasielmifuuouiliudu (Modemn Life and Animation) .

1.5 nquivn

vinwzn1augusznaunis (Entrepreneurial Skills)

176105 | n1sdnn1slaymnguaneludinusedniu (Legal Problem Management in

Everyday Life) )
701185 | wmadan1sian1snBes1edte (Simple Tax Management Technique) .
702101 | MsRuludInUsedniu (Finance for Daily Life) .
703103 msLﬂué’ﬂsmaummazqsﬁaLﬂyaaﬁu (Introduction to Entrepreneurship and

Business) ’
851100 msﬁamnﬁaaé’u (Introduction to Communication) 4
888107 | nsi3udugsiauuAdviaunaniiodu (Business Startup on Digital Platform) y




a4

eIV Fodn GELO1 | GELO2 | GELO3 | GELO4 | GELO5 | GELO 6
1.6 nguAvIdTineznsUszendldUyeyrusehug (Artificial Intelligence)
204171 | Ygygyrseiugvinunanananisn (Artificial Intelligence Among Us) .
2. RUIATY AN
IV YoIv1 PLO 1 PLO 2 PLO3 | PLO4 | PLO5 | PLO6
1.1 1.2 2.1 2.2 2.3
2.1 3y nu (Core Courses)

202101 | FAnenilug i 1 Basic Biology 1) o | o | .
202103 | U§Umn15%33Men 1 (Biology Laboratory 1) . . . .
203111 | 1Adl 1 (Chemistry 1) . .
203115 | UfUmn1siAdl 1 (Chemistry Laboratory 1) . .
203206 | wddunsgamsutindnwiusnaivnigiail (Organic Chemistry for Non-Chemistry

Students) ’ )
203209 | UfURn1sndiduvsddmsulindnwiuanniaiviail (Organic Chemistry Laboratory

for Non-Chemistry Students) ’ )
204102 | MmylAswndeyadiniey: Mmid1sianumedauaznisussend

(Intelligent Data Analysis: Survey of Techniques and Applications) )
206115 | umaAdadwmsuIne1Aanssssuid 1 (Calculus for Natural Sciences 1) . .
207117 | UURN1sWANS 1 (Physics Laboratory 1) . J
207187 | Wand 1 (Physics 1) . .
211315 | Faedifosdu (introductory Biochemistry) o« | o




45

FWERYN Ha3e PLO 1 PLO 2 PLO3 | PLO4 | PLO5 | PLOG6
1.1 1.2 2.1 2.2 2.3

211319 Uﬁﬁ’ﬁmﬁamﬁlﬁaﬁu (Introductory Biochemistry Laboratory) . . .

215205 | 9a%7inen (Microbiology) . . . .

215206 | U§URn159a%1Imen (Microbiology Laboratory) . . . .

2.2 3¥en (Major Courses)

2.2.1 3y nenUsAU (Major Required Courses)

o s

202232 | Wugeansdmsuin@nwdyingl (Genetics for Biology Students) o o o .
202305 | ¥3ana (Biometry) . .

202311 | F3Imensvauwaduazluiana (Cell and Molecular Biology) o . o

202371 | WAIne" (Ecology) . . J . J

214261 | ANURaINaneuesdnd (Animal Diversity) J J

214301 | dnifinseandumas (Vertebrate Zoology) .

214310 | dniliifinsvgndumas (invertebrate Zoology) . .

214341 | &na35ne iy (General Animal Physiology) . . o ]

214490 | & Ineinimaun (Field Zoology) . . o

214491 | dunundniInen (Zoology Seminar) o o
214493 | gymiilayn19dninen (Special Project in Zoology) J . o J o

2.2.2 3y wanidan (Major Elective Courses)

214302 | wallan19dniInen (Techniques in Zoology) . . . . o
214312 ﬁgawmﬁ;ﬂﬂ (General Entomology) . . . .
214313 | Ivinewesluiielua (Biology of Myriapoda) . . . . .
214320 | msAeansinermansnisdininen (Science Communication in Zoology) J . . . . .
214340 | &0 iveaean19¥33ne1 (Laboratory Animals in Biology) . . . ° . . .
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FWERYN Ha3e PLO 1 PLO 2 PLO3 | PLO4 | PLO5 | PLOG6
1.1 1.2 2.1 2.2 2.3

214352 | ¥7INeIn15493 U930 (Animal Developmental Biology) . .

214381 anﬂiiﬁwmﬂbﬂﬂ (General Ethology) . . . . .

214401 | §uAne (ichthyology) o o o o o

214403 | Un®inen (Ornithology) . . . .

214411 | UYsd@niven (Parasitology) . . . . .

214412 | dwnen (Malacology) . . . . .

214414 é}mimiiﬂgﬁ%mﬁﬁﬂiz@ﬂﬁuwﬁﬁ (Economic Invertebrates) . . .

214415 Uﬁ’ffﬁmiﬁmim‘mgﬁﬁ]ﬁlﬁﬁmz@ﬂﬁuuﬁn (Economic Invertebrates Laboratory) . . ° . °

214421 | Ineniloifovesdn’ (Animal Histology) . . . . . .

214422 | mswmzideawaddmd (Animal Cell Culture) . . .

214430 | Wugeansvesdninaznsuseens (Animal Genetics and Application) . . . .

214431 | wialulag®in meesdn (Animal Biotechnology) . . . . . .

214441 a%’ma%‘ﬁmm%uqd (Advanced Animal Physiology) . . . .

214442 | dnaiTive1uszyns (Applied Animal Physiology) . . . . . .

214443 | @35IMe1U8IWUA3 (Physiology of Insects) . . . . . .

214445 | giAufiuIneNUIEUigY (Comparative Immunology) . .

214462 | aunsuisnuveuasiufiuty (Taxonomy of Mature Insects) . . .

214494 | WidordonasInedniinen (Selected Topics in Zoology) . . . .

214495 | MsHNMUdRIINeN (Training in Zoology) . . . .

730 (2.2.2.2) \donannnsyuiivlude 2.2.2.1 wavidenannnszuiwivine lillaliiiu 6 wihefie (or choose any course in 2.2.2.1 and choose any course from the

followings with a maximum of 6 credits)




ar

BV Rl Ho3un PLO 1 PLO 2 PLO3 | PLO4 | PLO5 | PLO6
1.1 1.2 2.1 2.2 2.3
202300 | vinwzdtugiusuedosilensdainen (Basic Skils for Biological Instrument) . .
202303 | UsgiRTinen (History of Biology) o .
202304 ?‘1'aa%fwaiiﬁﬁm%’usﬁaaﬂama%ﬁwm (Creative Media for Biology Information) . . .
202334 WuqﬂﬂamﬁuLaqaLﬁaﬁﬁu (Fundamental Molecular Genetics) . . . .
202421 | nsdedyanvensad (Cell Signaling) . . .
202432 | waluladadue (DNA Technology) . . .
202433 ﬁté“mamﬁﬁm?ﬁyﬂLLasmiUssqﬂﬁ (DNA Barcoding and Applications) . . .
202434 | Yransaumernans (Bioinformatics) .
202436 | winnssunalulaginin (Innovation in Biotechnology) . . o
202438 | Tiwun1sveywd (Human Evolution) .
202462 | M3dnszuULLliLana (Molecular Systematics) . . . .
202470 | Fieans (Biogeography) . . .
202472 | dneIvemmzia (Marine Ecology) . . . .
202475 | fwIne1tae (Ecotoxicology) .
202484 ﬁmﬂ’?mmﬂ’ﬁﬁm\lv (Restoration Ecology) . . .
215302 Lﬂ%ﬂﬁ@%ﬂ&ﬁ;ﬁ%ﬁ%ﬁ’] (Microbiological Instrumentation) . .
215303 | niwedundagtazuinnssunisanin (Intellectual Property and Biological
Innovations) ’ ) ’
215381 | lulaslulenuazqdiunsdnelsaluuywd (Microbiota and Pathogenic
Microorganisms in Human) * *
215401 | Audaensisvet@1IAuaum3e (Microbial Food Safety) . .
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NN 5 N1TIANTTUIUNITFLUT UasNI5IANAUTITUNE

1. ATLUIUNITIANTSIZEUF WAZNTZUIUMTIANAUTTITUNG
wangnsIveteansiadin  a1vindnine Augdneimans uninedededu insdn

Tassmsudngesliidomuesusaznisuinidniinssuiunaousivarnvans uazaansotona Ussidiuna
I#ogaiiuszansam Snisdimauauasie PLOs uag YLOs 1eedngns Tasfinssuiunsdndunsmudidu
du il

1) mslideyauaransaumaiionmuinszuiunsou Tnsfiansamaussdunsizoumsaouly
wiaznszuIiY NaUsuliuanglddngn wu wadinnu Judu deyanndudiin wasdeyaaninfnwm
ety uThesigimiAuaenAdesiu PLOs wag YLOs LﬁamnaaudwLﬁammiaaudqLa'%umimiqma
ansnsseusvIelyl

2) nspviumsdamadsusluuteriud wdngnslimaumunsfinwliduda 1 Wunssuanind
adsenuiiugunainemans adinmans wazamilfesuiu D7 2 Whiavaunnudmadudaine,
Tnslameduaynsyiniu uasduguinendosunesdn Sudil 3 Wunafawinsgeudmeiudniive
Tududugwineuaraisineesdnd asseussalumslddn maaosuasimeluladfinwuesdn uazdud
7l 4 Wumsysanmsanulunnduientudng welflumsuidameiunssundniineu aymirema
dn1INeN wagduNUERIINg

3) miﬂizLﬁuﬂizam%mamaﬂﬂizmumiﬁ‘auif NITNINGNTINTUTTANAINS  (PLOs, YLOs)
seiumufiowelavesdSeunasdaou  madugvivienisdeulunssuindvien  waUssiiunuvaEnaw
warnshnnusadindsdnfantsinuuldduumdunisuiulgaiiludlaseiomdngas o
yoausaznszudn malianszuaudvilvl nslanssunidniifogin warddunaouluutasiulives
ndngnIUsuUT ne. 2569 Tifnmsgiu daruiualioinndedu aenndosentsvnutiwestudin way
AuReINsTawmaInksnululagdu uaﬂmﬂﬁmmé’ﬂqmé’aﬁmmﬁqmamsﬂizLﬁu@m 7 fanana wiewdy
feedback TugUszaunuasusaznszunds Wedluusugadenyiolnmsaeuliuadoungsdu

noulandnisldanuaiaasinuanuaunsadn@nuwlumn 9 a1
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2. Msdanszuaumsissuiinalitianswanadnsnsseusluudasdny

2.1 naein1susIaNadnsn1siieuivamangns (PLOs) auiinivum

[ Yo ] 1 < v a ¢
nangasadsldsuazuuunaud 3 1Wuduly lneRarsananinueinaniss

FTAUAZUUY GNIN
4 Sowaz 80 - 100 vainAnwInagu lasusnusaiutussus B Juld
sraumbey) | lunnnssuindnfdnadnsnisseus (CLO) aenndasiu PLO uiazde
3 Foway 60 - 79 vosinAnwivisgu MsusnusaAUTUAILA B Yuly
(5eAUR) TunnnssunAnftnadnsnsiseus (CLO) @anmdeiiu PLO udasde
2 Foway 40 - 59 vosinAnwvigu MsuUsnusAIRUTUAIA B Yuly
(szAuUuna1s) | luynnszuindvinidnadnsnisiseus (CLO) @enndasiu PLO udazde
1 AnInsesas 40 vetinAnwiviagu lasudnusaduTuasus B July
(sUTuUse) | lunnnssuidvnidinadnsnisisews (CLO) aenadaaiu PLO usiavde

2.2 \NQU9IN13USIaNAaNSN1STEUITET (YLOS) muivangasivium

wangasnasiasuazuuunawd 3 Wuduly Tnefarsanaininasiamiss

FTAUATUULY f9U9%
$oway 80 - 100 vastnAnwviagu lasudnusardutusisue B 3uly
4 ‘ﬂld o s a ¥ v %
o s lunsgunivmiinadnsnisiseus (CLO) @anAdasiu PLO
(syaunley) | v e DY
Miaenndasiu YLO Tulsastud
Foway 60 - 79 vosinAnwnegu losudnusasuunus B Yuly
3 Ao YA a % P Y
L lunsguandvniinadnsnisiseus (CLO) @anndasiu PLO
(3zAU0) 4w oy
igenndatiu YLO Tunsastud
Soway 40 - 59 vosnAnwIviagy InsusnuIARUTUATE B Juld
2 o YA = 1% Yy o
3 lunsguanivniinadnsnisiseus (CLO) @anndasiu PLO
(sgautunan) | | v o LB
iganAdasiu YLO Tunmastud
AnInSesaz 40 vestnfnwiviagu lasudnusardutusiaue B 3uly
1 o YA = 1% Yy o
. lunsguandvninadnsnisiseus (CLO) @anndasiu PLO
(GRRTRTIEN R v W Loy
Naenndasiu YLO Tulsasdud
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2.3 INUIINSUTTANAGNSNISISBUTVRMANgAT (PLOS) Wiadugan1sinen

(. Yo 5 1 [ ¥ a 6 o
Maﬂqmmﬂmmmuummm 3 L‘LJ‘L!G]UI‘LI 1AENIITUIIINAUAIRTTIS

FTAUATLUY faus¥
- $awae 80 - 100 vaatnAnwiviagu latnsawdsivensius 2.00 Yuly
4 v v B : oy o
o e - $away 80 - 100 vestinAnwivieu aousulunszunAndunndniine
(SEAUALEEN) - o -
(214491) wazUgyfiAyn19d@nInen (214493)
- $wae 60 - 79 vosnAnwiviagu tnsnaiedgendans 2.00 Juld
3 v - . oy o o
s - Jeway 60 - 79 vouinAnwviaiu aeurulunsEUIINFUNUEITINEN
JEAUR
(214491) wazUgyyfiAun19dnInen (214493)
- $wae 40 - 59 vosnAnwviasu tnsnededvendus 2.00 Juld
2 v - . oy o o
. - $way 40 - 59 vouinAnwIviaTu aeuruluNTEUIINFUNUERITINEN
(s¥AUUIUNANG) - v
(214491) wazUgumiitAyn9dninen (214493)
- fninfesar 40 vetinAnwiviagu latnsawadsivienaauws 2.00 Yuly
1 L . T, . oy o o
. - mndrfesar 40 vestinAnwviasu aeusdulunsyunAndundniing
(AITUIUVUT) - v
(214491) wazUgyiAmen19dnaInen (214493)




2.4 A1INNINTLIYHAGNTNIITEUTVRMANGAT (PLOs) AUANUAINNIIVDINAANS

nsEeus WaduUn1sinw (YLOs) ludsismsdanszurunisiteus
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Naiwi WnsdanszuIumsiseus nagnsn1sUTELaY
QUETEEATy
YLO | PLO |ussene | UfuAnns | Active |Buq dau swew | mmh | Pu 3u 9
Learning Leiua HAdU
1 1| 1.2 ] 202101 202103 202101 202103
202232 203115 202232
203111 207117 203115
207187 207117
207187
(Fnde
RIRICEY
"3
A9971)
2 | 211202101 202103 202101 202103
202232 203115 202103 202232
203111 207117 202232 203115
204100 203111 204100
204102 203115 207117
206115 204100
207187 204102
206115
207117
207187
3 202103 202103
5 202232 203115 202232
203115
6 202232 202232
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o . ABN1TIANTTUIUNSITIUS nagnsn1sUseiiiy
nsiseu;
YLO | PLO |uss®ng | UfuAn1s | Active Sue fau 51997 | n1sun Fu 5 9
Learning LU WU
2 1.2 | 203206 | 203209 203206 203209
215205 215206 215205 215206
2.1 | 202371 203209 202371 202371
203206 215206 203206 203206
215205 203209 203209
215205 215205
215206
2.2 | 214261 214261 214261 214261
214301 214301 214310 214301
214310 214310 214310
3 202371 202371
214261 214261
214310 214310
4 202371 215206 202371 | 202371 | 214261
214261 214261 214301
214301 214301 214310
214310 214310
215205 215205
215206
5 202371 203209 203209 | 202371
215205 215206 215205
215206
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Naiwi Wnsdanszuaumsiseus nagnsn1sUTELiY
QUETEEATy
YLO| PLO |ussene | UfuAn1s | Active Suq | @eu | sreew | ansih y 5 9
Learning LHUd WNEA9IU
3 1.1 | 214312 214340 | 214381 214312
214340 214341
214341
214381
1.2 | 211315 211319 211315 | 214312 | 214401 | 211319
214302 214302 | 214341 Q%ﬂ%aL
214312 214312 | 214381 P38
214341 214381 %30
214381 214401 A997)
214401
2.1 1202305 | 211319 202305 | 202305 | 202311
202311 202311 | 202311
211315 211315 | 211315
211319 | 211319
2.2 | 214312 214320 214312 | 214312 | 214313 | 214320
214313 214313 | 214313 | 214320 | 214401
214320 214320 | 214341 | 214341
214340 214340 | 214381 | 214381
214341 214341 | 214401
214352 214352
214381 214381
214401 214401
214403 214403
2.3 | 214302 214302 | 214302
214340 214340 | 214340
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Naiwi Wnsdanszuaumsiseus nagnsn1sUTELiY
QUETEEATy
YLO| PLO |ussene | UfuAn1s | Active Suq | @eu | sreew | ansih y 5 9
Learning LHUd WNEA9IU
3 214302 211319 214320 214403 | 211319 | 214320 | 214320
214312 214312 | 214302 214401
214313 214352 | 214312
214320 214381 | 214313
214341 214320
214352 214381
214381 214341
214401 214401
214403
4 202311 214302 | 202311 | 214320
214302 214312 | 214313 | 214401
214312 214313 | 214320
214313 214320 | 214341
214320 214341 | 214401
214341 214381
214381 214401
214401
5 202311 211319 214320 202311
214302 211319
214313 214302
214320 214313
214341 214320
214401 214341
214401
6 202305 211319 202305 | 202305 | 202305
214320 214340 | 211319 | 211319
214340 214320 | 214320
214381 214381 | 214340




55

waiwsy WnsdanszuIumsiseus nagnsn1sUTELiY
nsEeus
YLO | PLO |ussee | UfUAn1s | Active |Buq| sou swen | msh | B 5u 9
Learning Leiua HAdU
HnUf{UA
q 1] 11| 214412 214493 214493 | 214412 214495
214495 (Usziiiu
NN
Filnau)
1.2 | 214411 214415 214491 214411 | 214412 | 214411 | 214421
214412 214495 214412 | 214414 | 214415 | (Uszidiu
214414 214414 | 214415 ImaLﬁau
214421 214415 | 214491 st
214443 SRPILE:
214491 Haow)
214495
(Uszidiu
NN
Filnau)
2121 214490 214490 214490 | 214490
2.2 | 214411 214415 214414 214411 214411 | 214412 | 214411
214412 214490 214415 214412 | 214412 | 214414 | 214415
214414 214414 | 214415 | 214430
214421 214415 214430 | 214431
214430 214421 214431 | 214445
214431 214430 | 214442 | 214490
214441 214431 214445 | 214494
214442 214441 214490
214443 214442 | 214494
214445 214443
214494 214490
214494
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waiwsy WnsdanszuIumsiseus nagnsn1sUTELiY
nsi3eu3
YLO| PLO |ussee | UfAn1s | Active |Buq| @eu | s1eew | nim fu Bu q
Learning LHUd WNa9IU
HnUf{UA
23| 214442 | 214493 214442 | 214442 214495
214495 214495 | 214493 (Uszidlu
NEU
fEinem)
3 214411 214415 214415 214411 | 214411 | 214412 214495
214412 | 214493 214491 214412 | 214412 | 214414 (Uil
214414 | 214495 214415 | 214414 | 214430 MNFD1U
214421 214421 | 214430 | 214431 ﬁ?lmm)
214430 214430 | 214441 | 214442
214431 214441 | 214442 | 214445
214441 214443 | 214443 | 214491
214442 214491 | 214445 (214494
214443 214495 | 214493
214445 214494
214494
214491
a4 214412 | 214490 214441 | 214412 214495
214441 214495 214442 | 214442 (Uszidiu
214442 214490 | 214445 IMNADTU
214445 fitinem)
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waiwsy WnsdanszuIumsiseus nagnsn1sUTELiY
nsEeus
YLO| PLO |ussew | UjiAnns | Active |Buq| @ou | s1eeu | mmi | B Bu q
Learning Leiua HAdU
/
HnUf{UA

5 214412 | 214415 214491 214491 | 214442 | 214412 214495
214414 | 214490 214495 | 214494 | 214414 (Uszidlu
214421 214493 214415 INFD1U
214430 214421 fiflnanw)

214431 214430

214441 214431

214442 214441

214443 214442

214445 214443

214491 214445

214494 214490

214491

214493

214494

214495
6 214412 | 214442 214491 214491 214441 | 214412 (214442 | 214495
214441 214493 214442 | 214491 (Uszidiu
214442 | 214495 214493 INFD1U
214491 214495 fiilnam)
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NI 6 ANUNTOURBLANENWVBIVIENGAT

1. nizmumimim'%ﬂumww%fauLLazﬁ’nﬂmWﬂJawﬁngms

NsWSEUAUNSENLALANYNNYBIMENgRTINeNManT TR a1n3udnyingl AAINTIINeT Ay

[
§ o A

MYIANER3 Leadl
1.1 nsUsulsamuvanansegedeiies nslddayanazarsaumaainnisussidiunaangiadiule

druide e 1ensanasaden aaenau PLOs waw YLOs léun
- wansUssliunisaeu Anuiisnelarneeasduarnszuiivlundngns @ lnetndAnwidagdu
- wamsUszluauiisneladevdnans o lngUaudin
- wanausuRIngliUndin wWu wedns asdnseing 4 Dusiu

- HANSUTEEUAUNIMAUNIATTIUNENERN VRN INe 18 (CMU QADE)
Tnedeyamanignmunuegiseiiomnd deikiussuudidnnselind nuuudeuay waga1nnIs
Usgau 1 ilethaniiesginasUiuusmvdngmsliiuaiouasnouausinnudesnsliegnamnya
1.2 mawIeuanumioudiuyrains lnsa1ain 4 faanansdiflauduazeundsisgaiuinas
wmsguiifvuelag aU.07. aseuagueansiisTestundngns
1.3 msdnasseuszananiiodameagiasiuasdonisaeuiiviualio ileduasunsSouiuavativayuly
nsBeunsaeuUsIaNAdNENsSeusTinanTals

lagasd wangnsinislddeyaainnisusaidunanig o liemualazdan3euyaaIng 1A3edils uas

¢ =

anundeuntsdsuifiangay feidielinsianafounsaouivssavsnwgean ussqradnsnui
Inquszasd Usva nadwsnmsiSoufveamndngns uazneuaussnmfeansvesidnlddmideosisifian
2. ANUNTRUAIUDIRTE
- I URRTEUNANGRT $1U..... 6......Au TRnnAuarAuETRR BN aU.07. fmun
- onmsdUsEdmdngms S 11....au fnanduaraaaniRniuinueii @l.ed. fmua
- 9NIHADY Ju 91913dused UN....11....AU
GRERETIGE NUN......0...AU
Tnefissandondal

v a

2.1 9191384 SulinvaUNangAs / 919158UsEIMANgNAs / 9191586 du

AMsTUEIW/FUA FUIUNANY
2 pRVRHERE AR . Wausuuse AYINTIW
7 Tl Uagliu .
wangns (wasulusses
3 ue. 3 uel. 5 Uagn)
1| WeLAs.aigIn tunsni M.A. (MeEEnsTanmn), 16 1.5 16 1.5 24(12)

PHANTUUNTINGSE, 2557
MU, (WmAlulagdinn),

UINeaeLdedlyd, 2552
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=p

Ya-uwana

)
2

pre]
3

MAMsTUEIN/HUAY

. Wausuuse
Uagliu .
wangns

= =

125] Uf. 125 Uf.

FUIUNAIIY
AYINTTIINU
(waulusseas

5 Uangn)

we.a T We) Trya) 013ad

59*

M.A. (@35Inen),
UINeaeLedlvd, 2556
ANV, WINeaeedly, 2549

22 1.5 22 1.5

15(7)

HA.A3.UUGR Talns*

Ph.D. (Marine Bioresource and
Environmental Science),
Hokkaido University, Japan, 2013
W @ive1), Paansal
UMY, 2547

WU (@FAne), Pansal

URINYIRY, 2542

27 5 27 5

4(1)

NA.AS.AVAR ANNIUNT*

Ph.D (Ecology),
XishuangbannaTropical,
Botanical Garden, Chinese
Academy of Science, China,
2009

M. @V Inen),
UINeNaeedlyd, 2544

WU, [@FINY) UM INYITUULTAS,

2541

25 11 25 11

2(2)

HALAT.UTEINT YATYYY

M.A. (F33Inen),

UINeNaeedlyd, 2561

)

MU, (aTIINL),

Q

UINeNaeedlyd, 2552

17 2 17 2

8(2)

HALAT.I513AY Uayhasey*

WLa. @VINen),
UnInedudesiug, 2560
WAL @),
WMIneaeedlng, 2554
MU @FnInen),

UINeNaededlyd, 2551

18 4 18 4

16(15)

NA.ATEHNIN LFULNYT

M.e. (@INYN),
LIenaeedlng, 2547
WA, (MEINAFERS),
UNINeaededivg, 2537
WU, (ATANITENNG),

UINeNaeLedlvd, 2533

28 15 28 15

40(8)
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Ya-uwana

=<b.
)
2
pre]
3

MAMsTUEIN/HUAY

Uagliu

Wausuuse

AANENS
Y

=

2]

Uf.

=

N3

Uf.

FUIUNAIIY
AYINTTIINU
(waulusseas

5 Uangn)

8 | YAATUUNT 1ULYEY Ph.D. (Developmental Biology),
Graduate School of Natural
Science and Technology,
Kanazawa University, Japan,
2009

M. @Nnen),
URINERETedll, 2546

MU EnInen),

UUINYIBELTealn, 2542

27

5

27

5

17(1)

9 | 5A. M3.@377 YULAY Dr.agr. (Molecular Genetics),
Institute of Animal Breeding
University of Bonn, Germany,
2005

WAL @FAne1), Inansad
URINYIFY, 2539

M. @FInen),

UIenaeLdediud, 2536

17

16

17

16

98(7)

10 | Wl A3, Inva Hansne Ph.D. (Environmental
Toxicology), Imperial college,
University, United Kingdom,
2000

WAL (@3Inen),
unIeauLTedll, 2538
MU, @ INe),

UNINYIABVDULNY, 2534

11

11

11

11

24(7)

11 | we. a9, w1 Ml .o, (@Inen),
LIenaeedln, 2547
4. Breneaniduindon),
UNIneaededivg, 2543
MU, @VINeN),

UIenauedlyd, 2541

30

15

30

15

7(3)

o

newe ¢ vngiia ensggsulnveunangns

aiufl 1 - 11 Juenansduszdmanans uazilueiansdfaeu
sa
2.2 D1ATYNLAY

It

pd)}
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3. anunsaulun1sannisiseunsaau

Aeaiuayuniseuisineg Al

AMUNZaY (518az10un)

% a
NaLIYU

- ioaSeuvdndmdumaussenesiuag 11 wee 8t BB1100,
BB1213, BB1214, BB1215, BB1308, BB1309, BB1310, BB1-A101,
BB1-A301, BB1-Ad01 uag BB2203

- IDIUTIINBTUNATIVIQVDIAE 1 91U 4 TBd A Scb1100,

Scb2100, PB2100 wa Scb3100 dwisuldlunmsaordviisidndnw

FIUIUNN

WosUfuRMs

- ﬁﬁmﬂﬁﬂ’amsﬁlﬁé’ﬂumil,%'smmiaaulﬂwﬁﬂaguj 9 9189 AB SCB1502,
ScB1504, ScB1512, ScB1514, ScB1602, ScB1604, ScB1612, ScB1614
ey BB1303

- IANIARINAADY LWUNMSIUURN MRS TInevesde

- o URNSNaNURINIARY

- iesURNINePRLTIMES BB1-A301

- VesfifisAasifidnuansinesnednd idnfnwannsadundnwies

ANUVAINYANEYBIER IR IuRULRd e naDRAnaY

A A ¢ =
LﬂiaQN@LLagq‘Uﬂimﬂ’ﬁLiﬂ‘Uﬂqia@u

- figunsnitugilldlutonAoinmg wu ideuduazasiad Husy
findesganssmiuuvameslouazuuuiauduszney 13 osTavans
widiwes fuu fnzdeailadodn] wiewmunlolwlafives ndo
fufinmoAnssudailuneauny wdesiinsgiidewesded yagunsal
Tumsid vt eyauaziaog9d Wi dslunirauny Wy Judmiinen
maau Wy warluusiasiesufUAnsiing saftoddedug ol
UndAnwld

-TuesSeullszuuides reufiwesUszinnies Wstaawes LAsemne

WAUTIU

wiRlulagansauwme

(F0NALITAN o)

- dletinAnwegluituiumivends thanwazesludyano Intemet
Jumbo plus Fesmaineds netindneaglasu CMU Account
Wisldnussuuanszaumaueamivends wu ssuumsameden
STUUBIIAE wawsruU LMS Bu 4 filviusnslae ITSC

- Tsunsumensiuasugiunga Microsoft office

- 3¥UU Zoom, CMU exam moodle Lag Mango Canvas

Vieda AU NUINSITeU3 3y

- fiviosannvesnnEInenmans iesayanans Wuiesayanani
dnfnidldould suaindnvdmmnsaiidvoseymausduld
Wosnnviesasnnaizsing 9 vesvminendeiiszuuiaiereidenlosiu
- filufiliin@nulduvinfansauennmFeu wu sl

N a < o ! [ ¥
uaniapuanuAniL Uzl unay Wusi
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4. anuwdoudunuaiusyumsine wazaruuilomsdrmsiuanniuguy

winendoidodlmiinisdnassyunsinuiintndnu Weatuayulindnuiliszauanudusaly
nsfnwldABeTu TneyunsAnuitidludiuvesane 2 wazuminends il

- umsinudszamiaueay TnedndnwazyhnsBualinsiievesunu nssumsazionsanmuay
wanzanlidmsuindnuidanuaueaununinddmsumsisoy

- NUAINLATINTTU I AYTEAUUS Yy 193 iendadudindidanuaunsoRaenIaine eans waz
wielulad 1wu Tasens wamn. uae ama. Wudu Tnefifeulvinin@nufildsuyuasdesinuszdunsitou
Tegluinasiia

- YUUTAYAUEIMEIAmEnS Nuay 7,000 U JTwunuegUszann 70 vu lnednuznssunisidu
daniden TnetndAnumilldsuyuasdesndisnuniain 1 mehuinns viefanssuitinnudfny

- unsAnwUsziangnidu eussmanuiiendounianisiuogianeviuiy 1wy g Ui ymwanm

¥

mMadediavisennuansalunisauniszvesdni wsm vsedaunsewdn Wusiu
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ANANUIN
1. ANBSUNYANWULNTEUIUAIYN
1. uINIYIANEIN2 L

1.1 nguAYIAIUINEEN1eN1sieasuazn1® (Language Literacy)

1.9. 101 (001101) L BN ENUgIY 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Goulafidesiunen Ll

nsdeansn1wdinguiienisufdunusludinusedniunuuinsgiu CEFR 52U B+ Tuusuvma
deruuazdausTuivanvanaien1sSeuinaeniin
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning.

1.9. 102 (001102) L MBI 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Jeulvfidoswinuden  : lifl

@

nsdeansn1wdinguiienisufdunusludinuszdniunuuinsgiu CEFR 52U B+ Tuusuvma
dennuag InusITUNvaINVIAEIteNSS YU naenTIn
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning.

1.9. 201 (001201) : 1N991UBE NI TUY LA MIT B UL TUTE VTN 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Feulviidessiudon  :wu.e. 101 (001101) %30 w.0. 102 (001102)

VEDAZLUL e-Pro Saus B Sul; vdenuemnafiuseuresneivn
mséflummé’aﬂqwasJ'Nﬁ%msmq;mmﬂLma'asi’fasﬂauas?ia@mﬂ WaZNSWHUNIYIDINO BILAULD
niog9tUTEANS NN
English language skills for critical reading from different sources and media and effective

paragraph writing.
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1.9. 225 (001225) - nMwBangudnsUInemansazmalulad 3(3-0-6)
ENGL 225 : English for Science and Technology
Goulvildessiuniou  : e, 101 (001101) wie 1.0, 102 (001102)
WROATIUL e-Pro maus B TulU; Wiemumnufiuveuresnianivn
nsdeaslagldnnsanguludinuszsrivlusiuninemansuazimalulad waznsuszyndly
inwenrndaingulunissznevendndifeitestuinemansuas malulad
Communication in English in daily life in science and technology contexts and application of

English language skills for careers in science and technology.

1.9. 233 (001233) L MDINYEIMTUNSABUNINTFIY 3(3-0-6)
ENGL 233 : English for Standardized Tests
Foulviidiosrinuniou  : AzluU e-Pro 70 Azuuuduly WiemuAaiiuteureau1ivn

N19R3EUANNNTOUNIHSINuaMTUNMTaRUNIATEIU Tuau Ardwdt Tagnsal nsile nsye
mse1u warnslsu Tnednsussdiunaduninela (5) wisliBudinela (U)
English preparation for standardized tests in the areas of vocabulary, grammar, listening,

speaking, reading, and writing. Grading will be given on satisfactory (S) and unsatisfactory (U) basis.

1.8. 241 (001241) : ms‘v“vmmmﬁqﬂqmﬁamiﬁami 3(3-0-6)
ENGL 241 : Oral Communication in English
Goulafideaiunen  : AzuuL e-Pro faus B1 TulU wemumnuitureuvesniaiv

msdeasnmudinguluiidesis q Maiidugusssunwazunusssy munnsgIu CEFR seiu B2

English communication on various concrete and abstract topics based on CEFR B2

11.8. 242 (001242) - WUalanyinwen1se1ukagnIsieu 3(3-0-6)
ENGL 242 : Exploring Reading and Writing Skills
Foulaiigasiunou . ALY e-Pro maud B1 1ulU vivemnuANuiureuveIniAIn

Ann1soulaeiiunisenuegsldiansag i wuanugilamdwi Wauvingen15euLia A
wWalaunanuwansuszianyiadsvinswazlildaivinis aseinwenisfiou Innszuiunsnsileute
Wi WendninuAaiukarauidned1linanasardaau naenaunisldlhensalawidinguegi

NABY
Y
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Practice reading skills with an emphasis on critical reading, focusing on enhancing vocabulary
comprehension. Develop reading skills to comprehend various types of texts, including both
academic and non-academic articles; build writing skills to produce coherent paragraphs, and
practice the process of writing to express opinions and feelings clearly and logically as well as using

English grammar correctly.

1.9. 243 (001243)  ugrumsideussnuesnaiisyansam 3(3-0-6)

ENGL 243 : Basics of Effective Essay Writing

Feulviidesiudon  :ue. 242 (001242) %30 w.0. 311 (001311)
inwenafsusssnuUssntymnaziumian1sunly Lazisesnuussanlangs

Essay writing skills of problem-solving essays and argumentative essays

1.2 ngudrauvinwranudilawaznisidimalulagaavia (Digital Literacy)

2.A%. 100 (204100) : L%"amﬁmaﬂiyzgwizﬁwﬁuazaﬁﬁa 3(3-0-6)
CS 100 : Artificial Intellisence and Digital Essentials
Jeulvfidowimden  :lifl

AenwmesiuMsinuluiinusedriu nsetigrouiinesuardumesiin osrusenaud1Agyues

LY o

nseeulall nMshnusuiuluuesulay senduastiedinusyaninaludinaudmiudinade il a
Uaoadenianalulafarsaune nsfarsauna anudiugiudgaiussfviuouiaine indesile
Uyayusehing

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

information literacy, basic knowledge of generative artificial intelligence, and artificial intelligence

tools.
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1.3 nguiwsuvinwznisilunaiiioslan (Global Citizen)

5.9. 104 (140104) - nsuunaliias 3(3-0-6)
PG 104 : Citizenship
Goulafigesineoy - Lud

Aunne de1u wazwuidaderfunadunades n1sademnuassnindstgmsoust waly
seuviosiu seRuUsEma uazsefuumnd msdunadlestumsFeudiezmsmsnulunyinnsssuas
AUNAINNANYNIIFIAY mia'%fwﬁﬁuﬂal,%ﬂmﬂLﬁamiLLﬁlGUi’]zyjmﬂamsfmgfﬁf’gaﬁua%% NNSLENIDBNYNN
nsidtedluAnissud 21

Meanings, definitions, and concepts involving citizenship. Creating awareness in surrounding
problems at the local level, national level, and international level. Citizenship and learning, and
existence in multicultural society and social diversity. Cultivation of positive attitude for peaceful

conflict resolution. Political expression in the 21 century.

1.4 nguivIinuinueNsAnaseassAkasuinnssy (Creativity and Innovation)
2.99. 190 (201190) - NsAneg1sII Tl nsuATeyn 3(3-0-6)
warmseansmainendnans
SC 190 : Critical Thinking, Problem Solving and Science Communication
Feulvfidosinuden  : lifl
MsAnegeiiinsana Msuidgmmadneimansuazimalulad nsdeansmdnermaniuas
wialulag

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

technology.

2.A3. 100 (203100) S edludInUsEaiu 3(3-0-6)
CHEM 100 : Chemistry in Everyday Life

Foulafigesiunou - lidl

' v
A a a A

LLmﬁmﬁugmmamﬁLﬁamiﬁ’lsﬁamnmm 91919 mmna%mazqmmwmwé 2IThATULLS
nsidlaen GaInermans uardinusgsifu wndludinaielnl wu dives ay 1udu aaguadiy
Fwandou 1wy nansznuiiounszan anelandeu Wudu ndadaeiiduinsiud wind ey
msudslglninsnenssssund

Basic concepts in chemistry enhancing our way of life, Food, food supplements and human
health, Food and cancer, Understanding drugs, Forensic science and daily life, Chemistry in modern
living: perfume, soap, etc., Environmental pollution: green house effect, global warming, etc., Green

and environmentally friendly products and Recycling natural resources.
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2.91%. 100 (602100) - shUsEleviwmaluladiinwleasy 3(3-0-6)
BIOT 100 > Introduction to Application of Biotechnology
Goulafigewinou - lifl

a 1Y

UsedAn1swauimianaluladdanin unuimeesd i3 Tadumaluladdinin unuinves
wmaluladTinnludinusedriu unumveamaluladdinmsedswindeunazniseysny Unumves
WALULABTINNABLATHINALAE NMTWAUIUTENA A385ITULALTAITIEIMIMALLLEETININ wavwualdy
3w nalulagdinwlusuiam

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.

2.91%. 101 (602101) s walulagdinniulanasde 3(3-0-6)
BIOT 101 : Biotechnology and Modern World
Houlaiigesiunou - aidl

¥ ¥ aa o aa a aa % ]

n13ysaun1Ianug AU lamaluladdniniudin dnginisuazinaluladdininadielvg
LUALHUATNRILMALLLAETIN N NansEnuTBLALlUlagT N wadelrneTIn

Integration of knowledge and understanding of modern biotechnology to life, modern

science and biotechnology, trends of biotechnology development, impacts of modern biotechnology

on life.

9.8n. 112 (610112) - UIANSTUNAR AN D1INT 3(3-0-6)
AG 112 : Food Product Innovation

Foulaiigasiunou - lidl

TAIUSTINDINS u"i’mﬂiiﬂuqmmmiummi ui’mﬂiiummﬂugmawaﬂri'u'%‘l.ﬂﬂ YUNUD
HANAMIN TN NANAITHAUINENA I D11IT LUIAANITATIIUTANTTUDINIT N1TDDALUULATUILAUD
ARSI AMNINYBIHEAAUNBIMT MIVIMIIANITUIANTINMIT N1IAAIAYBINEN T TANTTY
91UNT

Food culture, innovation in the food industry, food innovation from consumer perspectives,
types of new products, principles of food product development, concept of food innovation
creation, food product design and presentation, quality of food products, food innovation

management and marketing of innovative food products.
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AW, 100 (900100)  : AEINSSUTINSwungluInuseaniu 3(3-0-6)
BME 100 : Biomedical Engineering in Daily Life
Goulafigewinou - lifl

anuduniwazderuvesdmnssudinisunng Jygruszivguazdrarsaumanianisunng
Yy audinin Jandanan wilumalulagiunisunng nsunndusiugn N5 3 JAn198Insunng
naonaumaluladgunimislvadu «

Introduction to Biomedical Engineering (BME), artificial intelligence and bioinformatics,
biosignals, biomaterials, bionanotechnology, precision medicine, 3D printing in biomedicine, and

emerging technologies and their impact on health informatics.

AnN.9. 100 (951100) - FAmadeludiuweuiudy 3(3-0-6)
ANI 100 : Modern Life and Animation
Foulafigesiunou - idl

AnusiUesiungItuLeuiiudy UsyiRmansuasinuinisveuouiiudu AaUsuaznisesnuuy
dAnsusuloutiuty N19IENT0ILaYeRNLUUMIazATAINTUULOUTWTY Usyinnvasloutdtulay
N3EUIUNWEN nAlARITad nTunuLeuilnty: Jsunsureuiunesuazlngadva anuiilewiuieniu
a ¢ 1% A o v a aad 1% aNa o o °
Fiaering nsUssendldwoutiwduivdamiieitodudinusednTu uaznisiauanau

Introduction to animation. History of animation and its evolution. Art and design for
animation. Story telling and character design for animation. Types of animation and animation
process. Digital techniques for animation: computer programs and digital files, introduction to visual

effects. Applying animation to things relating to daily life. Presenting and artwork.

1.5 nauigswinwen1siluduszneuns (Entrepreneurial Skills)

wAn. 105 (176105)  : msdansUgmngrsngludinuszdniu 3(3-0-6)
LAGE 105 : Legal Problem Management in Everyday Life
Goulafidewuden Ll dwsuth@nwueniviensiny

nguanslugiugiag sadouimsdanistigmngmaineludindszdriu lagldnguuneiiase
NIAANYT 0191 NYMUIBNMITY NYUUNEBIYT NYUUIBLWILazNalyd N1slEanslunszuIunsefsssy
nalnieedns wagedAnsnaInig

Laws as the instrument of legal problem management in everyday life by utilizing specific
law, e.g. public Law, Criminal Law and Civil and Commercial Law as well as application of judicial

procedure, remedial mechanism and courts, as guidelines in case studies.
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US.U%. 185 (701185)  : wANANISIANITAIEDE199Y 3(3-0-6)
ACC 185 : Simple Tax Management Technique
Goulafigewinou - lifl

lassadansdniiundvestszmelng wienuidnnun® wasdiinddend nsdafiunns
Y9andI8UNIsUNATELTEAUTIB R ULarNTIANISMENALardIUgnase naninamiLazn153nn1sANe

wsanlasiu neRulayarasssumINFUlaInNI1ey Juldanisnan Juldainnsamu Suldain

= a

n15liU3N1s wazluladug nsdanismdnuldyarasssualiidenided1ausendn nsinan w e

Yaa

AIUNANNINVDINTUATINING ANULANANTENTNNSFENERUlAUARasIIUM LAz BRUlITAYAAS
LLazLLumNmiﬁmsmngLLUUﬂﬁﬁTﬂﬁyﬂﬁﬁ]ms nsdaLiundyaruiuid eafuansuazminives
fiﬂi%ﬂ@Uﬂ'ﬁfﬂﬁ‘lVIZLﬁﬁJu LLEWLLu’JWNﬂ’]iﬁ%WimqﬂﬁiﬂﬂVISLﬁ‘EJUHT@%aﬁWLﬁN ﬁﬁ?ﬁ%@ﬂﬁ;ﬂigﬂ@Uﬂ’ﬁﬂfﬂ
nzdoudiuluiifun® nsdaiseanu LLazmiﬁﬁ’nam‘%am*ﬁﬁuaﬁum@aﬂamLﬁu 1889 MAdeaiv
MIWAR N33R NIFLAUINIT LAz NIFIIRUNENITNGAUA9)

Tax collection structure of Thailand, tax agency and taxable person. Tax collection by local
government and Land and Building Tax management. Rules and management of inheritance Tax.
Personal Income Tax from income from employment, professions, investment, services and others.
Personal Income Tax management for saving tax. Withholding Income Tax according to the rules of
the Revenue Department. Difference between Personal Income Tax and Corporate Income Tax, and
guidelines for considering the forms of business establishment. Value Added Tax collection, rights
and duties of registered entrepreneurs, and guidelines for considering Value Added Tax registration.
Duties of registered entrepreneurs for tax invoices, Value Added Tax reporting, Value Added Tax

payments or refunds. Other taxes related to the production, procurement, services, and disposal of

assets.

Us.na. 101 (702101)  : msRuludinusyaniuy 3(3-0-6)
FINA 101 : Finance for Daily Life

NoulunAageinunay - AUSUUNANIUENIFNDANITRULALNTTUIAIS

AusiUasureen1suImInsRuluginusydriu nsadegiuediuamansiiu nsdsiaaunn
V9NITRY NITINURUNINITRY MIUIIITELE 519918 waznsenildu Uin1sveanItunisiu n1seey
Ry NFWRLYIIY N1519MNUNTRUAMSUMANTIU09TIn NTUTEAUALELT N1TUKUNANT Lagns

WSEUANNNTOULTOAINGY

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.
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U5.N3. 103 (703103)  : mssluduszneumsuazgsnalowiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
foulviidiossimnou  : laid

unumnsiuduszneunsiunsimuiasegiavesdssme lanmalunisussnaugsia Audnvue
LLasLLﬁﬂ@JﬂﬂUﬂﬁLﬁUﬁEﬂi%ﬂ@Umi ANNWINADN UTELam SULUULAZLHUTINY MaNN15IANTT NTIANT
AIUNITAAIA NISHER N15RY Tyl ME NYYanegsia g3iasendnelsena wagaSesssudmiugusznaunis

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.

@3, 100 (851100) - Msdeansidodu 3(3-0-6)
MC 100 : Introduction to Communication
Houlaiigesiunou gl

LUIAAAIUNISEDEANT NTEUIUNITADANT VUITBALUNUINYBINITEBANTUIATY ABNINADNLAY
waluladansaumne fodsny
Concepts of communication. Communication process. Roles and functions of mass

communication. Alternative media. Information technology and its interface with society.

w2.0. 107 (888107) - MIBuAusIRAUUAITaLNanWD Sy 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
deulvfidosimden  :lifl

%

N1 0AANAANINEINIVUAT T aUNanNaTY Lm@quamaq@ﬁa%qiﬁwuﬁ%ﬁaLLwamWai‘m 7
nedadmiuniseanuunsiiudugsisvuiiaunanwesy nmsdunuanudululdnisssiauudisa
uwnannlodu wuAnvesiiifunsufoRnusssudon uAnesdusznou fauaflunisviinu nsiEudu
FInUURITaLNanWaTY

Opening up the business idea on digital platform. Founder’ s motivation to startup business
on digital platform. Seven techniques for startup design on digital platform. Discovering business

potential on digital platform. “ Function” versus “ convention” concepts. Component concept.

Working attitude. Startup execution on digital platform.
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1.6 nguimsuinwzeudilavasnisldmaluladadva wie nguivdwinwenisidunaidieslan wis

nasvIiuinyen1sUszenaldyy1useivs (Digital Literacy or Global Citizen or Artificial Intelligence)

<3

(Y

nasiveuinyeanuitlanaznsidimalulagaidva

2.6W. 123 (204123)  : Ineinnsteyailewu 3(2-2-5)
CS 123 : Introduction to Data Science
Houlaiigeannou lidl

AMTIVBIIMEINTTRYE NMITTIUTINWAENSLANNTIToYa NMTIATIZATINTIUWT MTIATIZ
wensal MIBATeRBneleuly mavesnmdeya Ussinwnmeluineinisteya
Overview of data science, data collection and acquisition, descriptive analysis, predictive

analysis, prescriptive analysis, data visualization, challenging issues in data science.

47.0. 106 (888106) - MsAeansuarnsadaesetieludnuosulal 3(3-0-6)
DIN 106 : Communication and Networking in Online Society
Houlaiigesiunou gl

umiginIeviensdiny nguinTvuasyntoyalasenenIedIni NouNILAZIATEYIENeEIAY
woRnsINveRAsEUIENIEIAN nsunsnszanegluaietie Anuludii madamedeya n15fusesnlu
QNABIVULATOUIEN 1T AL wonmanduinsetemsdsauoouladifecdu wietrenednudmanenisld
Finvoasenils mruidenlessznitanietemadinuiazmsianmansugio

Introduction to social networks. Graph theory and social networks datasets. Game theory
and social networks. Behavior of social networks. Diffusion in networks. Privacy, anonymity and
authentication on social networks. Introduction to online social network applications. How social

networks affect the way of our living? Connection between social networks and economic

development.

nauivswineen1slunaiiedlan

11.97. 110 (013110) - IIMNLNVIINUTE 1T 3(3-0-6)
PSY 110 : Psychology and Daily Life
Foulafigesiunou Tl dnSudnAnwiueniviienivindu

InmeniudInuseiniu Yademudnuazdiuyana Jadesuduiusninsenineuana
Jadgaudsny

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.
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19.8. 271 (103271) - ANy 3(3-0-6)
DART 271 : Music Appreciation
Goulafigewinou - lifl

(9]

nsiuarnstursranuiuBsuvesauing Sunnuar it g Jusan fugiuesdUseneuveanund
USunvesaun3 1n3ewnus’ dnussiusuarinauniiidedoedlan quussaimmiseun’ sULUUaURS
wazUseIRvInUn3

Listening and appreciation of the masterpieces of Western and non-Western music;
fundamental music elements; musical context: musical instruments; the world great composers and

musicians; music aesthetic; musical forms and history of music.

a.0%. 153 (154153) - feRURulanadyluy 3(3-0-6)
GEO 153 : Disaster in Modern World
Foulafigesiunou - lidl

LYY

ANUINUTIUAgITUAeRURTITUYG AuiiuguieIfudeivanyyduazinalulag nsnsey
AUNSauLi s Ul oA uA BN TR n1sUssiunasusIImAENTR dsarsyilloifadsnvanaznisliaing
' A v Y 1% PO Y] U a wa
PemFegUszaudy nsldvnaluladiion1sdnnisdenidn

Basic knowledge of natural disasters. Basic knowledge of man-made disasters and
technology. Disaster preparedness. Disaster prevention and mitigation. Things to do when disasters

occur and giving help for casualty. Technologies for disaster management.

W.fin. 100 (176100) - nguanewazlanaiislvyl 3(3-0-6)
LAGE 100 : Law and Modern World
Foulviigesiunou g dvduin@neuenivienvintu

WIAANINAMINY da1dunnguang ngvsneiuunumludia ngvsneiudenuseninasene
ngmanefuilywiviesdu waznguanefuaniyuey unumvesngrunesyRuiesiu sedudenuiilos uay
unumvasnganelugalan1fiing Anvieseidymainnsdifineisig 9 \Aeafungraneuaglanaselu

Legal concepts. Legal Institutions. Law and its roles in society. Law and international societies.
Law and local problems. Law and community rights. Roles of law in the rural and urban societies.
Roles of law in the globalized era. Analyses of issues derived from case studies relating to law and

modern world.
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1. 192 (201192) : ARUFNNANY 1(0-3-0)
SC 192 : Doi Suthep Study
Goulviidesirey  : laifl

aa 4 a

ﬁmmmaaqmwiu 4 36 Ao HANINIBAIN: 53A0INE TANITFININ: SzuUiing LazanuaInale
n198201w SAnsdsaunasiausssn: eauiwazuyveinel wasiiAnisniseudng: Aufieysny
mﬁu\luvjﬂmazmiﬁaqLﬁsnl,%qﬁl:m ANudIUs ST Imesammiva Inededesin

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.

navITuinyensUsEgnAldUyanuseivg

2.A%. 171 (204171) - Yy U s Rugyinunanananisn 3(3-0-6)
csi1n : Artificial Intelligence Among Us
Goulafidesriunew Ll

s a ¢

Jyayuseivgidesdu lassasnanisvinauvestyaiuseivg Jyuiuseaugludinusediu

43 [ As ]

a & a

Jyavseivgludugaases Jugiussivgludesdaniess Jygivssivglunistuiiuasdandise

g

Jyayruseavglunmwiaans Jygiuseivglunistulazddionisvinnu Jyaivssavgluuiniseiu

a

nsunng Jyanuszavglunisinens wunldy wanssvu wazseiiunsasesssuvestygyiusshivg

Introduction to artificial intelligence, working framework of artificial intelligence, artificial
intellicence in daily life, artificial intelligence in smart home, artificial intelligence in smart city,
artificial intelligence in entertainment and multimedia, artificial intelligence in linguistics, artificial
intelligence in finance and working life, artificial intelligence in medical service, artificial intelligence

in agriculture, trends, influence, and ethical issues of artificial intelligence.
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2. RUINIVURINE

2.1 B kNY

297,101 (202101)  : 7Aveniiugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Foulufidesriunen Ll

unih suideuiiindvenmans Snvazionzeesdidldin n159nssuuaadidin a1sindvesdedidin
AR LALIULNUBATY ﬂ’uﬁqmam'{uaza%ﬁuqmam% nalnaesiTmuInis AnuvaInalsvesdidin
Tassadsuarvihiivesiis Tnssadrauaevthfivesdnd uay Tneiveuaznginssu

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.

1.97. 103 (202103) : UHURN5¥INent 1(0-3-0)
BIOL 103 : Biology Laboratory 1

Foulaiigesiunou - aanglguSgunsauiU 2.97. 101 (202101)

naosganssad laseasawasninveaead N15n1elaseaulead NS dead WugAans
FIWINT wazANAINaNVRIRTIN Leloiy Weobednd wRnssy waztneiveiussving
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

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

2.A3. 111 (203111) SiAd 1 3(3-0-6)
CHEM 111 : Chemistry 1
Foulviigesiunou gl

unduarUSunuduiusniaail lassasiseznen wussailuaisusenauyssansing o augawedl
gauvnaransundl liiliall ansaralouaznenaun NIN-LUE warIauAIERsITLAL

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

colloids, acid-bases and chemical kinetics.
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1.3 115 (203115) : UfURnsedl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Foulafigesiunou - aanzdounsaunu 2.a3. 111 (203111)

wallaae  ludJdinised Ujisevemesas ansivunuiinansduasisiiaaiden oane)
@R NsdaATeilnunadulerauanevalillonvlosd sussialiuazlaseasisluana aunaail lurialves
Uffsen wadianinuazwadanududu Sidnlnsdda nsmunaluanalaeoidendnnisanadvesgaden
wiis augansauataztnives nsvnislmmsaszninansa—Lua mslnmsnssninnsa-Lua N13mensInis
Wauiseall: lolefuturaiwadlau wazn1snaaodiiey

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) - PR UNI TS U NANYIUBNE1V IV AL 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
Foulafigesiunou - 1.A3. 104 (203104) %59 2.A4. 111 (203111)

msduunuazmdonte fustluluanavesansusznoudunid Uiisonaidunid mslinsea
a15Usznaudunsd uedmhdnlalasansueu lelwweiduuarleloweslasegy awmeslowmil a1susznauuels
wudn ansusznouwealalau weanaged uea uavdined Ledu ueadladuazAlau nsnA1suandanuazey
Wus aslulamsn afn nsnezdlu Wulne wazlushiu

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.

.04, 209 (203209) - UuRnseidunsddmsutinfnuiuennieiviedl 1(0-3-0)
CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students
Houlvfigewunou - 2.AY. 108 (203108) %138 1.AY. 115 (203115);

LALAINLLUBUNSDUNU 2.A1. 206 (203206)
° ¢ a va A Y] % a wa a a a wa & ~
wuztgunsaiuaskujUsieanulasasieluvieslfufnisedl mataujuanisiugiuniand

dun3d leluweslaseguuavameilolelaiuas UfAeaddunIdiugiu wasnsinsisimyileidu

WUD9py
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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.

1AW, 102 (204102)  : MTlATgdeyadaniuy: nsdmamumaila uasnsuszgnd  3(2-2-5)
CS 102 - Intelligent Data Analysis: Survey of Techniques and Applications
Jeulefidowiuden  :lifl

unidn1sinsenideyadanies: 3NN15VENITHYS NMTIRTIeikasnsinliun mdeyawuy
A3 N1TEITILAZNITILATIZRUDAIM ﬂ’]i‘Ui%N’JaNﬁﬂi%LLﬁ%@Nﬂﬁﬁ’]M’%}Uﬂ’]iﬂ’i%ﬁgﬂmdaﬁ A1IRTITU
waz3dnm n1sdraesiteanuduriuaiiousazmuduaiuaiy nsseuiuuulilguidugiulunu
Uszgndsnunsiinsenideyadiniey

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

learning in intelligent data analysis applications.

2.0 115 (206115)  : uAARdAdmMSUINeIMARTSTINA 1 3(3-0-6)
MATH 115 : Calculus for Natural Sciences 1
Foulafigesiunou - idl

a s

adlnmansyagiud miuingmanssssumi almuazanizsioiilesvesiladdy eytusvesiledtush
wUsiied N15UsEENAYRIRYRUSAMSUINEIMIEnsoTTuYIA USNusuarn1sUsegnddmsuinermans
FITUYA

Elementary mathematics for natural sciences, limit and continuity of functions, derivative of
single variable functions, applications of derivatives for natural sciences, integration and its

applications for natural sciences.

la. 117 (207117)  : URURMSWENE 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Goulafidoswiunen  :lud

nIEUNATIULUANSAEINUNTIEITN 1IN manslundndiugiu FaUsenaunig n1sveass

s

A9 9 MNUNarans aawamans aau L anzwlvién Vieuenans uaridndgalml
Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.
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2.4, 187 (207187) . Wa@nd1 3(3-0-6)
PHYS 187 : Physics 1
Houlvfidosunou il

Mieukazn13in namans n1sdu Adu wavides veslva aaumwadians il auiuluiy anoe
wilmdnuazauLulvian erumans wasilandeall
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

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

2.9%. 315 (211315) - Fuafidodu 3(3-0-6)
BCT 315 : Introductory Biochemistry
Goulviidiosrinuniou 1 2.Au. 202 (203202) We 2.A11. 204 (203204) Wi3e 2.A1l. 206 (203206)
wﬁwé%’mﬁﬁuaﬁaﬁ%‘im: waaLareIAUTENaUURLTad nannsiazallanistuail Aslulawnse
afim nsnedlunazlusiu teulwiuazlaeuled nsaflmddn n1sdawiudidnasoulasdandeurmans
wazdAiiusEend
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) s UURANsTediiUasnu 1(0-3-0)
BCT 319 . Introductory Biochemistry Laboratory
Goulafideniurew  : awzdeundoudu 2.9m. 315 (211315)

Astulawmsn Indenuenans ane LUsau euley waznsadlindsn

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

1.3%. 205 (215205) : 9% e 3(3-0-6)
MICB 205 : Microbiology
Foulafigesiunou 1.9, 101 (202101) kag 2.93. 103 (202103); 4158 2.97. 147 (202147); B30A"Y

ALY UVBINATY

1 =

uni1d9aT3inen UseiRvesgadvinet 1n15m19adadnen dunsdlnsuaslen uavguaslen

Y 9

a a

AUNAINTAIEHALNITIATILUNKUATISY TATUINTITLAZNITINISLAEIAUNS T UaTNITATYVRIRAUNTE 1

a 6

WivedTuvesaunse qauniduaznisnelsa hifawasgiduiuing Wugmansuazimalulagdininves
AUNIE PVIIMLIPAAMNTTULALINNT LaZIATTINGIFWINGOU
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Introduction to microbiology, 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

1.3%. 206 (215206) - U UFn159a%7Inen 1(0-3-0)
MICB 206 : Microbiology Laboratory
Goulafidosihunoy  : amzifeundoudu 2.9%. 205 (215205)

wAANUFIUNI9ATIINGT N15AIVANIAUNTE NTnnelieagdun3d lassadiveawuailise n1s

a

Wiy ulanazsn o sngiglunisiasyiule nswizideqdunidluannlioandiau wuuwauns

Y a

wigidulaveswuariise n1sviulundaludfuveswuaiiise #ela 1asa gidAuiuings 3a81inen
gaamnITl 9ative1vesiin 1aTivenveseina Ratine1vesiu

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.

2.2 3300

2.2.1 3% enUsAu

1907, 232 (202232) s Wugenansdmsuin@nsdine 4(3-3-6)
BIOL 232 : Genetics for Biology Students
deulefidosiuden ;2.7 101 (202101) uaz 2.93. 103 (202103)

lassasavesdiduiouazn1siiansidue wmadansiugmansluiana nisuanteanvesduuas
lowesou anudiazilulazn1sinszinisais miﬁmumLWﬂLLazﬁuqﬂsiuﬁﬁfuﬁmWﬂ ANUFUNUS
senineBu SaeuTiudu wagnisinevendnuae Ui Nugemansseauad N1Inatenug ansnavewy
wazsiugnssululelananady nsuszendldninuinisiugaans fananuidensiugmans wasUfians
TIGEREN

DNA structure and DNA replication, molecular genetics techniques, gene expression and
operons, probability and statistical analysis, sex determination and sex-linked traits, linkage,
recombination, and quantitative trait, cytogenetics, mutations, maternal effects and cytoplasmic
heredity, applications of genetic knowledge, trends in genetic research, and related laboratory

practices.
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2.97. 305 (202305) - YIEDR 3(2-3-4)
BIOL 305 : Biometry
Houlvfidosunou 1.9, 102 (202102) %58 .97, 232 (202232)

arwiidesiunsadi usgmavasouauLRgIuvesITen19T1inet nismadey Z-test t-test F-
test Cochran-test Paired-test WHUN1TNARDIKUUANANY T N15TLATIEYIA1519 One-way ANOVA 113
NAADUANALANAIBIARABLUUT U AN LU svnasanuvddluvAoaauysal 115TATIEANTs
Two-way ANOVA 11599nLUUN1SNAaauduilAnesea aifuounIsIunin N153LAS1EATI0n008Lay
andusitus anufidosiulunslilsunsunesfinmedifietinnesiadd nisdanistoya uasdauansdoya

¢ a

A8lUTUNTUABUANADS NITIATIERADANITIUATA ADAUDUNITUUATA LAXNT TIATITRLTION0DELAY
avduiusmelusunsuadfdsogy nsdiFnwAToN T dildadnlunisinset Annnshnssiadn
WAENISTYUTIBNUIENITIINGT NFeAUTIENEY

Fundamental statistics, test of hypothesis in biology research, Z-test, t-test, F-test, Cochran-
test, Paired-test, Completely Randomized Design (CRD), One-way ANOVA, multiple comparisons of
means, Randomized Complete Block Design (RCB), Two-way ANOVA, factorial experiments,
nonparametric statistics, regression & correlation analysis, basic computer software for statistical
analysis, data management and visualization using computer software, analysis of parametric
statistics, nonparametric statistics, regression & correlation using statistics software, case study of

biological research with statistic analysis, statistics analyzing and reports writing in biology research,

group discussion.

1.9, 311 (202311) L FInenseRuadLazluang 4(3-3-6)
BIOL 311 : Cell and Molecular Biology
Goulviidosiuney 1 2.92. 102 (202102) uag 2.7 104 (202104); ¥io 2.97. 232 (202232)
ansamveneaduarlassaiiefiuguresszuun1edaivet filmana lassadrsuasuiifives
oosunuuadingg ipdnsuazmsiivlnveswad nmaAsundassuiruazmaimiflamzveasad n1sun
¥v0uYad wazwalavnawadiner mIlnzieadmanil wagnsiUiRnsRTes
Overview of cell and elementary units of biological system, biomolecules, structures and
functions of organelles, cell cycle and growth, cell differentiation and specialization, cell aging and

cytological techniques cytochemical analysis and related experiments.
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2.97. 371 (202371) - HAINYN 4(3-3-6)
BIOL 371 : Ecology
Foulafigesiunou 12,97, 101 (202101) wag 2.93. 103 (202103)

'
¥ a o

fnmvendTaminis duadeunianienin uaznisuiuds dsndulunisisdn wasnineans
fnainernsuszeng Ufduiusseninedaidin ammannvaneymsdanim Fagimans maivdsuutas
wnuil NsEnENeANdIIu LLazmiwguﬁﬁuﬁmmmi w3naflolunsussdfiuszuuiln mgws?ﬁ’mwuﬁlfm
Hyvndsnndon uaveanniraumiediufoinsifeide

Evolutionary ecology, 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.

1.87. 261 (214261) © ANUVAINNANYVDIEAND 3(2-3-4)
Z0OO0L 261 : Animal Diversity
Houlaiigesiunou 7297, 101 (202101) waz 2.973. 103 (202103)

NANN1INIBUNTUITIUVRIERTLT 09F U AUNAINTANY N1FIATILUN TLaATIne) ITUUINTT

(%

wazAudAmaATugRvesdnilifinssgndundsuasdn ifinsegndunds vilavesdainifieudfaluiun
wiBenyTusenidesld uasUfiRnisiineidos

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

Asia, and related laboratory.

1.1, 301 (214301) : dnilinszgndunas 3(2-3-4)
Z00L 301 : Vertebrate Zoology
Jeulefidosiuden ;2.0 261 (214261)

ITAUINITVRIEMI T NTEANFUNGD TASIAS1 T WUS B UM B ULAT MU VB9S2 UUVBNY SEUUlAT

Y 9

N3eAN 1AS9E51987U589A SEUUNaNUile sEUUMaGAne1s sruumela syuulvalisu ssuudunnsuay

A U [

duiiug szuvdszamuazeinziuauidn szuusienlivie uasufuRnsiiAetes

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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2.6, 310 (214310)  : dnilaiinszgndunds 3(2-3-4)
ZOO0L 310 . Invertebrate Zoology
Foulafideauden .. 261 (214261)

unidnilaifinsegndunds dugnidver meinie waraiTinewedusindauaseni exdaeuam
Aunfiavetundy wagdnuinisvesdniliinssgndunds dugiuiner nednia wavassinervedly
Anseuazflunaesn vueudlnvuwardunide gladasuiun duduilnaiwazeruaulnigrnian
Induunalasiind laue3uw Tsfnesn wulansenan waslunlnuesnn Fasuumuasngudnisiindaoy
wadanazduuslownnda nsusuiaduun dugIUINYGT N18TA WATASIINYNVOITADULUN
naulustaalan Induueuiuadn wazuoadant Iduensinsinan Wslnalaudusi Tnduledlevies
lgvlundan tealagian Inlnlunest lisydan wmusvalaiinmiedungezlniai m3ansian lalnlnism
Idulnlsdian sl usigloluan Faouun Aanelsalay Induealalunesuini Fasuium
nauAamelsalaudusi warduiidavesdnifinsegniunds uasu fiRnmsfifedes

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.

2.87. 341 (214341) - dmaisinewialy 4(3-3-6)
Z0O0L 341 : General Animal Physiology
Foulafigesiunou - 12.97. 101 (202101) wag 2.a4. 206 (203206) wag 2.Au. 209 (203209)

NILUIUNINNETTINGTUNTATTINUALNANIVDIT TAUINTNETTING1 V048R T am]mfmaz
looou a199mskazn1sees n1stuasueadslulasiau ssuuluaisu nisuela NSAIVANYUNAI]
néuilouagnmaiadeud sruulsramuareteisiududa ssuudenl$vio seuuAuius uasufoRnnsd
Aedes

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.
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12.67. 490 (214490) : AnINYINIAEUL 2(0-6-0)
ZOO0L 490 : Field Zoology
Feulvfidesiuriew 2.7, 371 (202371) uaw 2.7, 261 (214261)
ANILHULAZNNTEENKUUNTATIARar S Ufeg 193133 n lussuudiviasng 4 w¥ouianis
Ansgideya mamiademenimuariinmmesszuuiing Magoufiantuiifineamnsdeuasmsoying
348730
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.@7. 491 (214491) - FUNUERIINE 1(1-0-2)
Z0OO0L 491 : Zoology Seminar
Foulafigesiunou - InAnwTUDN 4

msyenudunulaetdn@ne Tuidaietulgmfeeniadnine Fasamtensdrsaatonans
IngUsvaad 1A599199U338 wareAUTIUHAYRINUITY fisandududu s wie 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) - Uy ibAun9dmninen 3(0-9-0)
ZO0L 493 : Special Project in Zoology

Foulviigesiunou - InAnTUTR 4 wazsnuaLiureUTeINAI TN

N15I98LaNIZLazN1sAN U mNAEn19dn1Ine azdn15fsusIeu wagn1saouliniuan
fosanarnutudu S wee 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.

2.2.2 3 Laniaen

2.9, 300 (202300)  Vinwgdiugiuduadosiion1sdiine 2(1-2-3)
BIOL 300 : Basic Skills for Biological Instrument
Jeulefidosiuden ;2.7 101 (202101) uaz 2.43. 103 (202103)
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AMUANAVDIASTDILDNNNTIINGT WALUANNITHHTUUAIDEIILALNITHELATDITI N1TIATILHAY
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LAZDITTINEAISUUUNYY L3 av LRt UUN U Bskaz kUL Eanuds n133msziaelasuninnsfiiau
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Tasunlnna @ wndestumios uazindoseuufaservulalasman mamaasugninisdaningenis
wneidsnead wovieieusnuariinmeiaduuusalulii maafalusiu wiesinnispanduuasiiaveaun
Tunazimaflaleafioaina ndesganssainigeasawud uazndesganssaiuuuliiasoy uazufURnnem
\Aeadios

Importance of biological instruments, principles of sample preparation and use of
scales,analysis with spectrophotometer, sample extraction with shaker, ultrasonic homosgenizer
sonicator, and drying with rotary evaporator, spray dryer and freeze dryer, analysis using thin layer
chromatography and high-performance thin-layer chromatography, analysis using high- performance
liquid chromatography, analysis using gas chromatography, centrifuge and microplate reader,
biological activity testing using cell culture and flow cytometer, protein extraction, NanoDrop
spectrophotometer and SDS-PAGE technique, fluorescence microscope and confocal microscope

and related laboratories.

2.97. 303 (202303) - Useinvainen 3(3-0-6)
BIOL 303 : History of Biology
Foulaiigesiunou 7297, 101 (202101) waz 2.973. 103 (202103)

a N a N a i wa s A a a a Aa ¢
Q@LiNLLﬁﬂsﬂaﬂsﬁ’J’J‘Wﬁn SU']'JV]Urﬂ,uq@ﬂauu53?ﬁﬂqamiuagﬂﬂﬂaqﬂ U BULAY LlIIaIULleIEJ Lagagun

[y

Fnenluganinlusia IVinetugalsiu Frinetlugaeinsu gaiuy@aling1nis msdadamine sy

]

a a

wazaANNEInemans UseiRveen1sdnszuuveddalidin TTauinisiounazndigasiaivesnidiu
Frinenlummssuil 20 uinnss/AwseRvimadrineuaganuinnimismansiiineluanissui 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.

2.97. 304 (202304) : ﬁaa%qaisﬁﬁm%’m’f@yjamN%ﬁwm 2(1-2-4)
BIOL 304 : Creative Media for Biology Information
Foulafigesiunou 7.7, 101 (202101) waz 2.973. 103 (202103)

UNUIRATUNUINYBINTARAITOY ANITINEIAENS llakazUssinnuesde waznisidentdlv
WlgauiuTayad oNaIINIIINGT N9 ENTeyan1a¥VIng @ msuaiiede nsaiiauarUsunes
| aa o oA o A a v o a ax - o
awangdviaiieldlunsiiausumedinings msasuazdadenduiale ieldluniniiiausnuns
o a v A a a v A a v fo v v a a
F3ne1 nsaideuvudulvinsfinvesteyan1s¥idnine nisaireliawmesdmiuteyans@iine uay

UURNSMAEITD9
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Introduction and the roles of scientific coonmunication, 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.

1.9, 334 (202334) s ugmansluanaloswiuy 3(3-0-6)
BIOL 334 : Fundamental Molecular Genetics
Houlaiigesiunou .97, 231 (202231) %58 2.973. 232 (202232)

1A5983194aEN1591889AIVDIATNUTNTTU N1THanteanvesdy nannsvesnalulaglunisained
Wueaenay Wuglenssy n1sUszendmalan1aiugimngsy
Structure and replication of genetic materials, gene expression, principles of recombination

DNA technology, genetic engineering, applications of genetic engineering technique.

2.97. 421 (202421) . e SRS 3(3-0-6)
BIOL 421 : Cell Signaling
Foulviigesiunou .73, 231 (202231) %58 2.973. 232 (202232); way 2.9%. 315 (211315)
mMsdedyanaEnumanssuiunsealnTiadulaeuivlana nalnnssuduguanneuenead
MsmevaUBIanIdusRalufn MInevALBanNILEUNIUNITIEeaTing Msdedmaasiusyuuaes
AUUIZNOU FYIaUNITLULYAE ANTIINNLAZNITUATTIVOLLAE NITANBVDILLAE AUAINLINI
wialulagasiylumilunsfnwinsasdygravesaad
Phosphorylation cascade by MAP kinase, extracellular signaling mechanism, response to
osmotic stress, stress response via STY pathway, two-component signaling, signaling in cell division,

senescence and aging, cellular death, advanced modern technology for studying cell signaling.

2.1, 432 (202432) - winluladfdule 3(3-0-6)
BIOL 432 : DNA Technology
Foulafigesiunou 1.9, 231 (202231) %58 2.973. 232 (202232);

YIDANUANUIIUTDUVDINIATIU
a & ' Y | a A Y] I
AduUIULULAN 9 uazlafudamadon1siudeunlasgusnemidue anuaeany serusenauwas
1ATIA$19999A LD ULD ANTULLANIY 89AUTENOULALIATIAS 1909 LO ULDT H1ATIAT19M1991nUNR
o ¢ Y a g a v 1 Ao ) =
anwazianiy asAUTEnauLarlasiasavesitduelugUwuundunsendun 1 walulagd miunisfnw

Ancient DNA (aDNA) walulagd@nnsuni1s@nei Environmental DNA AN53LASIERUNAINNIT 876N 830U

NSANYIALBULD
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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.

1.9, 433 (202433) : AdweuslAnfuazn1sUZENd 3(3-0-6)
BIOL 433 : DNA Barcoding and Applications

Houlaiigesiunou .97, 231 (202231) %58 .97, 232 (202232);

WS OANUAMUTILYDUVDINIATY

AN ugIuiugmansiuanasesdlunlusesuniuad ndnnisvesiidueuisianawaznsly
aa a e ¥ tay A va @ ¥ Y A ¥ = aa a ¥ Qy
WA ueuslanas nsidenuaznsldaueuIilan ToALazlaldsredisnIsAOULEUITIARAY N3
lgAoweunsidnnindunsineilasalegtuuan nsUszendfdueunilanms nslasiziunay
WesudueuIslAnAs

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

2.97. 434 (202434) - PIFTAUNAFERNS 3(2-3-4)
BIOL 434 : Bioinformatics
Foulafigesiunou 1.9, 231 (202231) %589 2.97. 232 (202232)

Suwedidn efiumdeya uarnisUszaianawuunauwe szuugiudeyanaznisdnmiudeya ns
dududeyanteglugudeyauudumesidn Bmsdviutunngudoyavudumesidn maUssuiisuany
WANAYBIAIR ULUALAYaIn UnIARzdly ns@nwidu n1saasigilusiu Tusunsuniwluneulunns
Anseiteyanisen@iine uazufiRnsiiAeates

Internet, big data, and cloud computing, database system and data collection, data
interrogation from database on the internet, gene acquisition on the internet, base and amino acid
sequences comparison, gene analysis, protein analysis, Python programming in molecular biology

data analysis, and related laboratories.
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2.%7. 436 (202436) - UIANSTUMALULATTIN W 2(2-0-4)
BIOL 436 : Innovation in Biotechnology
Roulvfidosrinunou : .97, 231 (202231) %38 1.93. 232 (202232);

WSOANUANULTILYOUVBINIATY
wdnnsveanaluladinin Uszidvesmeluladfunim Usslemivazanudoweanaluladdanim
anusuRngeuluwnssumelulaiinim Jadefiduasenisimuauleviesuuianssulunaluladdanm
An3Uns nyougelwlians wazindesdeidulunsutanssumaluladdanin uinnssuduily
wialuladTanm Mmsdenzienasisowasdofiistostuuianssumaluladnm
Principle of biotechnology, history of biotechnology, benefits and risks of biotechnology,
responsibility in biotechnology innovation, factors affecting innovation policy in biotechnology,

patents, licensing, and research tools in biotechnology innovation, top biotechnology innovations,

analysis of research documents and medias relevant to biotechnology innovations.

2.97. 438 (202438) L TIWUINTTVDIUYEE 3(3-0-6)
BIOL 438 : Human Evolution
Foulaiigesiunou 3.7, 231 (202231) %58 .97, 232 (202232);

W%E]Gﬂllﬂ’ﬂllLﬁu%ﬁm%@ﬂﬂﬂﬂeﬁm
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wAEN1INTEETRINYwgAlY wiuguesyedalyl TTauinsmednunag ausssy Iaunsiulse
Tusywd Maasuulawesdanadeniviiaunmsvesysd Laveuianvesiinmunnsuysd

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. 462 (202462) : MIIRTTUUDILLANS 3(2-3-4)
BIOL 462 : Molecular Systematics

Goulafidesiiunen  : .99 232 (202232) way 2.97. 260 (202260);

WSO NANULAUTOUYDINIALY

unignsdnszuudsluana wedanduanaiion139nszsuy MInTIMAEIRUUEREWe 113
1% o w o N v oA 1% =% o w o 1% v o =
AUMEIAULUARALB UL TNAREaRY BLAST® wagmsmaduuaiduedingiudeys madniesdiduiuas
Wuelinsainunys msbisfaresindudiduiuadiduwe wasnsdowninddoya AnsINVBINITAT
wnunnsulduazununIndTauinisyanug n1sasisnunmauldanae3s Neighbor-joining n13a314
WNLAIMNTTRUINTTYIARUT A 83T Parsimony N19a519bHUN NI TWUINTITVIARUEA8TT Maximum
likelihood N1sUsg LAz kanaunun nAUlTLazUNUN NI TRuINITEATLE N1swlanaauduiusvia

TIWUINSVIRIUG NMIAATIEHTNEITRUUNUFIUTBINUN I TN SEATUG warUfURnsNnetes
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Introduction to molecular systematics, molecular techniques for systematics, DNA-sequence
editing, nucleotide BLAST® and retrieval of DNA sequences from database, multiple sequence
alisnment, gap coding and concatenation of data matrices, overview of phenetic and phylogenetic
reconstructions, phenetic reconstruction using Neighbor-joining method, phylogenetic reconstruction
using Parsimony method, phylogenetic reconstruction using Maximum likelihood method, evaluation
and display of phenetic and phylogenetic trees, interpretation of phylogenetic relationships, relevant

analyses based on phylogenetic trees and related laboratories.

.97, 470 (202470) : Prglimans 2(2-0-4)
BIOL 470 : Biogeography
Goulvfidowuney 2.9, 371 (202371)

uni Msllenw wwderan Useifmansvesdiiimans nsindeuivedusuUdenlan uazlins
woud INRANAATUTINATG UazTINANAIUTIN Wwadagiimanivedlan HanTeNUVeINYEY TIINEINTS

315U Piemansilveusng nansenuvensildsulUawiionniAdeninszanevesaldd Tiglimansly

AUIAR: LUUT1809 Lagn1sVinuie ﬂ?i@ﬁﬂﬁ’]ﬁ]ﬂiﬁjﬁﬂ‘lﬂ’]

Introduction, definitions, and key concepts, history of biogeography, plate tectonics and
vicariance, paleobiogeography and fossils, the biogeographic subdivision of the earth, human impacts,
invasion biology, conservation biogeography, impacts of climate change on species distribution,

future biogeography, models and prediction, discussion of case studies.

2.97. 472 (202472) S HAMYINNELE 3(2-3-4)
BIOL 472 : Marine Ecology
Foulviigesiunou .93, 371 (202371)

aaa

vanMInansmanstasiainemnmeia Aaddidlungia: mind uasdsnnden edTinuay
nszuaumslunsia asdiTinuaznszuiunmsuuiiunga ssuuidneuunuznds Naﬂiwummuuwﬂﬁiawma
wagUfRnsMALITeq

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.
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2.9. 475 (202475) T WINYITLA 3(2-3-4)
BIOL 475 : Ecotoxicology
Goulafigesiunou 247, 371 (202371)

uniAgInuIrIRiwIng g nsdndnuunyiaesasie Awinedndlueinia Aeineidnely
11 Mineialuiu wasUfiRnsmneives
Introduction to ecotoxicology, classification of toxic substances, ecotoxicology in the air,

ecotoxicology in the water, ecotoxicology in the soil and related laboratories.

197, 484 (202484)  : neAngInTugy 3(2-3-4)
BIOL 484 : Restoration Ecology
Foulvidosiuney 292, 371 (202371) viEemuA vy ULeINATY

LLmﬁwé’ﬂsumﬁm‘iwmmﬁxlyu‘]d TneineuazmsiusmusssinAvesun3ou NaTeIn1IIUNIY
PnuyudFensusamusTIIvR gvsitiessnsiturluniou yuuesiudsmmesnsituy nisRnmuuas
miﬂimﬁu‘lmqmsﬁuﬁ ﬂ’]iﬁuﬂjLLﬁ%ﬂWiEﬂi?U%?ﬂ%?ﬂ?W miﬁuvjjLLazmiLU?{wuﬂamquﬁmﬂm
nsdifinen uaednainenmsiuyuesmsdaudsiy SuoRnsluiesfoinedoneauuduamiay 1 ads

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 a field trip once a week.

2.87. 302 (214302) S ANANINERIINGN 3(2-3-4)
Z0OO0L 302 : Techniques in Zoology
Foulafigesiunou © .97, 102 (202102) 59 2.973. 260 (202260) 50 2.@3. 261 (214261);

WEORUAIIUIUYOUVBINARY)
nsfuinwidegednifensfnvimeynsudsusagneing nswieudgoudiolddmiu
nsfnwsunsaiguesdn madanmsufiadudainaass Tiineimansludnd warUfiRnsiiedes
Preservation of animal specimens for taxonomic and anatomic studies, preparation of
embryos for animal development studies, laboratory animal handling techniques, forensic science

in animals, and related laboratories.
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1.8, 312 (214312) : Agineily 4(3-3-6)
ZO0L 312 : General Entomology
Goulviidiosrinuriou 1 2.9, 102 (202102) Wie 2.97. 260 (202260) Wie 2.80. 261 (214261);
WS OMUAMUTILYDUUBINIAIY

UNUIYBINITANYIVBIRUAY NANNITNNEUFININGIALNETNIANILUBNVBLUAT NITTTHUNLLUAS
Tudusuuaz9dneg nMeinanelunarassine19eseuUeIvIzas ATmuinisvesuuasiazdnilulvay
o1ilnsluminainevesuuasazufiRnisiieides

Introduction to the study of insects, morphology and external anatomy of insects,
classification of orders and families of insects, internal anatomy and physiology of organ systems,

insect evolution and animals in Phylum Arthropoda, insect ecology and related laboratory.

2.87. 313 (214313) - FVinenveslusglu 3(2-3-4)
ZOO0L 313 : Biology of Myriapoda
Houlaiigesiunou - 3.9, 260 (202260) %50 2.873. 261 (214261);

WIOAIUAUTUTOUVBINIAIY)
a a a a a a o a
AunaInvatevedlssven ainevetluiieven sunsuisiuvetlueven dugiuing,
NEINARENTLALESTINE dnndenans TaIneT neAnssu anudAynelnadineagnianisinng
wazdTmunisvesluseven uazUfuRn1sineIves
Diversity, biology, taxonomy, morphology, anatomy and physiology, zoogeography, ecology,

behaviors, ecological and medical importance and evolution of myriapods, and related laboratory.

2.87. 320 (214320) - MSARENTINENARNIITR N 3(2-3-4)
Z0O0L 320 : Science Communication in Zoology
Foulviigesiunou - 3.9, 260 (202260) %58 2.@73. 261 (214261)

v =«

ANEIAYVDINTFOENTINEIFNER S wdnnsTuNsAeasIMEIMERS NITNUNILITIUNTIULALNNT
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nagnsnsdnausUsziiud easinermansdniinetliivanzandunguidivanesng 4 n1sdeans
Anenmansdniiveriudsuazianssufivainwane miLﬁaﬂiﬁiﬁUsLmim{]mmwﬂszﬁwﬁﬁmmzauﬁ’ums
ponUUUNUARIN TR TNIdnIIngT warUFRnsiAeades

Importance of science communication, concepts of science communication, review literature
and reference selection for communication in zoology, selection of the interesting points for science
communication in zoology, strategies for presenting topics of science communication in zoology to
be appropriate for various target groups, science communication in zoology through a variety of
media and activities, selection of the proper artificial intelligence program with the design of science

communication in zoology and related laboratories.
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2.67. 340 (214340) - dniveavmetinine) 2(2-0-4)
Z0OO0L 340 : Laboratory Animals in Biology
Goulviidessiurey 1292 102 (202102) %ie .97, 260 (202260) %38 1.80. 261 (214261)
ANudAgveIdiinaasdluiuity N1slednineasin1edinine) SnvasnaTIewasngAnTIu
o innaes asseussulunslidnd nadswuazquadnivaaemiedine lsavosdninnaesuarlsafnsio
Pndninaaesdau malad miudainnassma@ining) endreudsuaranulasndevewlddnd naden
Sufionaununismaaedhudn
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 of animal user and alternatives for animal

experimentation.

2.0, 352 (214352) - NINYINTATEYVOSERD 4(3-3-6)
ZOOL 352 : Animal Developmental Biology
Jeulefidosiuden ;2.0 301 (214301)

v ¢ 2
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vila WWoruuendsounazan nmadaszuvetewandalnisy wulads wedllndu maadyndiy
Wuusle Jadumuaunisiady mMswsiiRnUnfvesdiseu wialulagyien15asyiug Tnaudls uazaufy
wadnmseuuyed uazufRnsiAgtes

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.

1.7, 381 (214381) : WeAnssuAneTly 3(2-3-4)
Z0OO0L 381 : General Ethology
Soulvfidosrinunou - 12.97. 101 (202101) wag 2.97. 103 (202103)

NANNIITNNNANTIVINGI1V0IdRT ITN15AnwINgRNTIUdRT WYRANTTUAUNIIVINNIUIBITZUY

[

Usganuaggosluy wIAANUFIUYRINGANTININGT NOANTINTALEY dyy1ngyInd NRANIIUNITTUS

Y
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NOANTIUNNFIAN 1158081500980 T naveINITIUAsULYAIEA MWIAd BNABNITUSUNGANTIUTDIER ]

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

adaptation of animal behaviors, animal behaviors comparing to human behaviors, and related

laboratory.

2.87. 401 (214401) - JuAnen 3(2-3-4)
ZOO0L 401 . Ichthyology

Houlaiigesiunou .87, 261 (214261)

UsrTRnaens@nuniuine) dugiuine n1einia waga3sivel eunsudsiu n1sAnwiAulngdn
YOIFNUT UarTTauInig nsnsearedmeiianans dumive winssy wasujiRnisnineives
History and study of ichthyology, morphology, anatomy and physiology, taxonomy,

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

.87, 403 (214403) - Un@inen 3(2-3-4)
ZOOL 403 : Ornithology
Foulviigesiunou .87, 261 (214261)

AuidauardTauINIsYoun N153ATININ FUFININGIVBIUN TLUUFIANVBIUN YUTNYBIUN
ANINIZALVBIUN N15ABaNIIIEFEWBUN NFaNENLAYN1TEITEINITAUNIIweILN AT A TuLn
mnuduiudvesunfuNywe wagfoRnsiiieades

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.

2.7, 411 (214411) - Us@nIanen 3(2-3-4)
Z0O0L 411 : Parasitology
Foulafigesiunou - 1.9, 260 (202260) %58 2.87. 261 (214261);

WIORUAIUTIUYOUTBINIATY
untUsdnine) fugIuineiuazeynsuis uvesuaungns Idunusufiiul aunsuIsIuy
vosluludifde oynsuistuvesmenslulsl eynsuistuveaneiddfe Janiiduleadisianatedl 2 ves
wuounens vesilulsaifsnasvesiuounens Indune dimunaludnfihuasdniun idumesdnan
vhadinduaziovhaied wadamdluanadmiununeiuusan nslndadiduusaaludafiuasdaion

Usdnnainunsunmg wasufuiRnisineites
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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 animals, Phylum Nematoda: phasmids and aphasmids,
molecular techniques for parasitology, parasitic protozoa in aquatic and terrestrial animals, medical

parasitology and related laboratory.

2.80. 412 (214412) - AINen 3(2-3-4)
ZO0L 412 : Malacology
Foulafigesiunou - 1.9, 260 (202260) %58 2.@7. 261 (214261);

WEORUAUIUYOUTBINIATY)
FUszifveneadan Mann1IN1IINTIMUNNDASAN dgIVINGILALASITINGVBINRLHN WAL ILAY

19

VOUEDINT SYUUERERIMT yuieY Juieg wazmela dnrineuasnginssuveweadan anudAym
LATYEAIUATNNNTUNNSVRILBAFAN TTRUINT MITATIERI Tansveueadad wazUfuRnngi
Aeados

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@, 414 (214414)  : dndiasugReiilifinszgndunds 2(2-0-4)
Z00L 414 : Economic Invertebrates
Foulviigesiunou - 1.87. 310 (214310)

mnudRyiBaasugiavesdnilifinszgndunds Trinewasundsiiogedevesdniiasugiailad
nszgndunddludiusig q lulssmndlng nsmngidss unumvssdatlifnssgndundiofivuazdnd
\Aswghe HansEyUveIMTABuLasfionAsem LA nvansvedn iimsugianlifinssgndunds

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.
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1.8, 415 (214415) - URURnsdmiimsugiatilifinszgndunds 1(0-3-0)
ZOO0L 415 : Economic Invertebrates Laboratory
Foulafidesiiuden ;2.2 310 (214310) wavawneDeundoudu 1.a7. 414 (214414)

salal Y] v o

MInziassazAnaanknasrnaudnInduudldulunisudandsnudinn ddlidinseandundan

Y
v

duemsluiesdu nmadomusulnusazndnduaianvuoulng 1198 sk swazrdnsdmeiani g
mawzdeddddeuiuiousslonludunuasuaznismunulned3s wansusinnudedu edosseiy
uazvesiiszanandailiifinszgndunds mswdnomsdniandailifinszgndunds

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.

1.d7. 421 (214421) : ‘imsmﬁa@ia‘uaaé’m'i 3(2-3-4)
ZO0L 421 : Animal Histology
Houlaiigesiunou - 1.87. 301 (214301)

1% '
v A £ (. A A

lassasalloednilinsegndunas Walbeyriuazsew (elaineniu Wadenduiile 1islge
Uszam seuveielsvesdniinTegndunas uasUfUianmsnineives
Structure of vertebrate tissues, epithelial tissues and glands, connective tissue, muscular

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

2.87. 422 (214422) L MSINELRYLTRRER) 3(2-3-4)
ZO0L 422 - Animal Cell Culture
L?Iaulmﬁéfaqmuﬁau 1.9, 232 (202232) vﬁamummLﬁmamaqmﬂ?m

unthgmamngidsaeaddnt wadamamgzidseaddnd wadldoas nswmneidsauagdenn
Buuile levslaeduressadingides ugmanivessadinudss nadsuulassussuasniifives
wadwziAes mavszgndldnaunsdensaddnfluduie uasfiRnnsfifedes

Introduction to animal cell culture, 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.
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1.8, 430 (214430) : Wugenansvesdniuasn1sussynd 3(3-0-6)
ZOOL 430 : Animal Genetics and Application
Foulafideaiiuden 2.9 232 (202232) viemuAaiiuteuTeINIAI

v ¢ o

HUFAIANTNUFIUVRIANT LATIET N UFIUAITNUTNTTUVRIFRT N1TAIVANNITYIINULALNNT

'
a o w 19

wangeanvesdunagnslunIsAndendIUinanugnssurednuaueidAyludnd nsldeniugaansly

]

[ [

nsAnwdniliinsgandunds msldemnugamanslunmsénwdniinszgndunds anuvainvaienis
Wugnssuvesdnitazimunnisnaiugidsliena nmsaiauagmslivynaassiigninudasiugnssu

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.

2.87. 431 (214431) s wAlulagPinnueadnd 3(2-3-4)
ZOO0L 431 : Animal Biotechnology
Houlaiigesiunou .87, 261 (214261)

wWIAAN Ug UL et umalulagdaninvesdnd walan1993luan anuaIunig
waluladTnm maluladfduewuusaouduuw Avueuisidawaznsuszyng nalulaBiinimuesdnd

v a

AuInermansguain alulagdanimvesdninazn1sdunug Srarsaumalssgnddvsudnd uas
UtRnsiAeades

Basic concept in animal biotechnology, molecular techniques and biotechnology study,
recombinant DNA technology, DNA barcoding and its application, animal biotechnology and health

science, animal biotechnology and reproduction, bioinformatics and animal application and related

laboratory.

1.67. 441 (214441) : é’ma%‘ﬁwmsﬁy’uqa 3(2-3-4)
ZOO0L 441 : Advanced Animal Physiology

Goulafidewuden ;.. 341 (214341)

dasingensad avine nmsvadvessadndunie nalnyeeTienvesszuuAuiug a3eine
YBIFIMIEFININ A3TINYNVDITLUVUSEAMUAZANULATEABDNTATY NIAIVANYSTAUIUEINTUNIE
$139ma DnFaTIneuaraiTineesdniludediauins uasufuRnmsiiedos

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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1.8, 442 (214442) : dnaisivedssend 3(2-3-4)
ZOOL 442 : Applied Animal Physiology
Foulviidesiudon a0 341 (214341)

amglasuinisitliauna navesasiwivudsusnduemssoszuvadsy a3singimseends
Mo unumvessesluuusiladensifinuszansnmvessduiug maeiguaznisiduls nsnARLL
nsUszendldugenansluneassinevesdaiuazuuud Jafevmeaisineiifinasonisimnzidosdnd
a3vinendiinuesdnd uazufRnisiiAeades

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.

2.6, 443 (214443) : @ITINYNVDILUAS 3(2-3-4)
ZOO0L 443 : Physiology of Insects
Houlaiigesiunou 1.87. 312 (214312)

arudidestuisfuaisinenvesuuasenisissdin fidavouvauazanuduiusaoning
s30in1a sruuvieinsenie laiiu Auautiveslafiuaznisunlulduselonl Ussavsninvasssuulszam
Tumsnevauswioanmadensineg aruisidemweauafiiesusonistesemsveauuas indonves
wuatkazn s luldUselevinedinenisunndlueuian vedaiifsuazunumlunisaiuanauanag

v & A

@37Ine1 sruuvieaINIAiuNIsHANIUAEURY n1sindeuiilasngAnssy nagnsnsauiugiieningnuaiy
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a wa

Tunuaswiafieg nsmugunsieiguaziaminisiesesluutaraismuaunsaie wazUjoanisd
Aeados

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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1.8, 445 (214445) : pliAuiuIngwIguiiiey 3(2-3-4)
Z0O0L 445 : Comparative Immunology
Foulafideauden 2.0 341 (214341)

Usgiinsfinwgiiduiuinen anuinugiumegliduininen gliduiinenludnlifinssandunas
wazdnilinszandunds giauduinetluballen nsussyndldglauivinerlunudayingr nsudnaluly

9

[

lraueawouiived fvayulnsiuduinetesiugiauiuingl nMsnsaeuanuzifuiu MstawIwae

q 9

v
[ '

nAnTATuALEUD ManeuausssgiiduiusiolsRnde warUfiRnsiAetes

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.

1.8, 462 (214462) L UNITUITUVBILUAIT ALY 3(2-3-4)
ZOO0L 462 : Taxonomy of Mature Insects

Goulviidosiuney .. 312 (214312) n3e n.ng. 311 (357311)

nsldusElorianuuas UseiRfansvaiad N1INsea1evadiad duguinet wauesndga (e
Tamluda lelawmluda) uagduaunig 9 veeuuas dnaing1veuas MsifulasAnwdlegaiuas
DUNTUITIUYBINLA mﬁmfﬁﬂLLuﬂLﬁaﬂé’ué’wﬁ’mgm‘immmaaLL@Jaamjma‘ﬁmeiué’a nsdnsuundesiu
Feduguinervesunaingulalammluda maidsauas uwastfulgmawindeudagiu wwamis
nsunmd wazUfiRnisiiietos

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.

2.87. 494 (214494) - FTLEDNATINIENIINYN 2(2-0-4)
ZOO0L 494 : Selected Topics in Zoology
Foulaiigasiunou - nAnwnsudi 4

Wtenmiaulanisdmiinenlunaussing 9

Currently interesting topics in various fields of zoology.
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2.d@7. 495 (214495) : ANSHNUERIINEN 3(0-12-0)
ZOOL 495 : Training in Zoology
Foulafigesiunou  SinAnwneudi 4

nstinaumMadnyineriunirgaamngsy mhenydde aandu vienuduiifivusinaglinisgua
YBIAIUANNITANY Uag/M30819138 UNANB1A2ABUTHUTIENULAZUNAUBNANITHNUY N1TIALaY
Usziliuwatunuuriuagldnnu

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.

1.3%. 302 (215302) : |pesilennagadininen 1(0-3-0)
MICB 302 : Microbiological Instrumentation
Foulafidesriiunen  :2.2%. 205 (215205) wag 2.9%. 206 (215206);
%39 2.3%. 207 (215207) wae 2.3%. 208 (215208)

amsaiAeafugunsal wiesile d1viueaTaingr mnuvasady uazmsmidnveadenisdinim
dufuRaininet udnnauszmslinundesganssmiviaieg msiavuiaing nieduinde feusiide
waze1unuaNaungl dusende dilede Toganudu duude wasdidsaidonsldusseinia
asueulaeanlyd ondu dududs sTUUMINaU-NIeuh wavirsesihiiumAanlosoy Y Tulastiun
WP309EN 1A3EIVEINANEANS WaglA3BINIuAITaraIeRIEungn 1n3eetlni wdesTananudunsa-
A4 ldasinAnsganduuas uaziedosauasuuuiiede wdssumissnnaznou dumifnidoqdunss
wissiaUSnaueaneosed Lﬂ%mé’mzmaamwumu m’%law‘f'wLLﬁﬂmaléJmWLﬁuLLazqm@ﬂﬂm wdeaile
Tun1sd198aussanynsa w3eeinuTuamsiugnssuiinaios ndnnisuaznsldmumedeaadionlng
WiTadmsuimszimdue wazlusiu wieddmsmzigdionimaa ndnnswasnsidaumnaialasulnn
77 waziadesiloduy

Overview of scientific instruments for microbiology, biosafety and biological waste
management 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, principles and instrumentation of reference tools, nanodrop, 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) - nSndaumstyaunasuinnssunetinm 1(1-0-2)
MICB 303 - Intellectual Property and Biological Innovations
Foulafideaiuden @ .92, 101 (202101) way 2.97. 103 (202103)

Auuarguuvuvesmsuasesninddumsdanyn sudyauazdennasszninaszmauagly
UszimelneiiAsrduninddumadygyn gruteyainsdnstazinaluladanim dnsvnsvesuinnssumis
Fanm M39ndnsingasdidin msandnsunsuinnssumsdinmuasadusssn sULUUNMIANATEII NG Y
nadlyrdug funianssumamaluladdanim BUFYYIANUNAINTNAIENITIN NS NTE I VU el A
AUATEIILETY N13ANATEIANNININTNLYSEW Aneainnmstnninuasnsasidnniedanin

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.

1.3%. 381 (215381)  : lulpslulemuavqauvsdnelsalunyed 3(2-3-4)
MICB 381 : Microbiota and Pathogenic Microorganisms in Human
Foulviigesiunou - 7.9%. 205 (215205) kag 2.9%. 206 (215206);
30 2.9%. 207 (215207) wag 2.99. 208 (215208)
UsgiRauduun uasduiidavedulasiulenluuywd nmsdndwunlulaslulonn ausalulas

a

uTeslusranmeuysd lulaslulenuazqaunidnelsaluszuusumenysd nalnnsindovesgdunide
Tsa matiostunisinidouarnisiaesdunidnelsa lulaslulemuazmafnlsalifnsiodets luleslule
mLLazmwﬁmmawwunﬂﬁﬁmﬁu lalaslulenn wagn1svieuvesaues LLazﬂﬁﬁaﬂﬂiﬁLﬁlmﬁaq

History and origins of human microbiome, classification of microbiota, microbiome balance
in human, microbiota and pathogenic microorganisms in human body systems, mechanism of
microbial infections, prevention of infection and destruction of pathogenic microorganisms,

microbiota and non-communicable diseases, microbiota and function of immune system, microbiota

and brain function and related laboratories.
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1.3%. 401 (215401) : AUUABASE VI IINUAUNTE 3(2-3-4)
MICB 401 : Microbial Food Safety
Roulvfidosrinunou :1.9%. 205 (215205) Lay 2.9%. 206 (214206);

%39 2.9%. 207 (215207) waz 2.9%. 208 (215208)

QAuvIsiuATIaenfewns undsesgauridnelsauasidunamsuuiiouvesgduridielsaly
0113 Padeiifsrdeatumsadguarnsaimsiviesgaunisluenns wueiiSenolsafiunainems
Wosfiaseansiiv lhia Wiladh wazamssmnadniifsrtesiuauvaensveoims yaunidassuid
Usinnuaensvomnsuaraudnuay nsmuaudun3sluenns Mnsalinsziermssugaiiine,
wazUfoRnsiAeades

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.
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(1.2.1) nfuiwdunIsauineensiufiseus (Learner Person)

T

ENGL 243 Basics of Effective Essay Writing

3L UNANITADUNATFIUNTNSING WA TENIAYDINNTINETEE

461100 n.30. 100 aﬂ,gulmLﬁaqmmwuasmwmm 3(3-0-6) *or an equivalent English proficiency test score as recognized by the University’s
PHPS 100 Herbs for Health and Beauty official announcement
510100 UYL, 100 AIINAVANYAL 3(2-3-4) 1.2 ngaivduiinezanudlanaznsldmaluladndva 3 iqefia
AMS 100 Wellness (Digital Literacy)
702101 us.n3. 101 nsduludiayszdniy 3(3-0-6) 204100 2.091.100 BasihimsilyanUssiviuasidvia 3(3-0-6)
FINA 101 Finance for Daily Life CS 100 Artificial Intelligence and Digital Essentials
954101 aviay 101 Msdansadslmsiuanvelulafamsaunaiony  3(3-06) 1.3 ngudvduineznisiunadisslan (Global Citizen) 3 vaeia
INX 101 Introduction to Modern Management and 140104 5.3. 104 msunaiiios 3(3-0-6)
Information Technology PG 104 Citizenship
(1.2.2) ngawadumsnmuiineenmatugsanadieassduinnssy (nnovative Co- | 1.4 nguivduinuznishnadeassuazuinnssy 3 wiqefia
creator) (Creativity and Innovation)
201114 2.9, 114 Inenmansduandeslulanilagiy 3(3-0-6) enannszunuinseluil sy 3 wihefe
SC 114 Environmental Science in Today’s World Select 3 credits from the following courses
356102 n.a. 102 dnfihansay 3(3-0-6) 201190 2.9%. 190 n13Anag1EiRasagIa n1swAtamn 3(3-0-6)
ANS 102 Ornamental Aquatic Animals warnsdeansmeineneans
602100 8.9, 100 mslislovdmalulaffanmdasiy 3(3-0-6) SC 190 Critical Thinking, Problem Solving and Science Communication
BIOT 100 Introduction to Application of Biotechnology 203100 2.a31. 100 tadluiiaussiriu 3(3-0-6)
703103 y5.n3. 103 miv‘f]uﬁjﬂﬁzﬂaunmmxﬁjﬁmﬁmﬁu 3(3-0-6) CHEM 100 Chemistry in Everyday Life
MGMT 103 Introduction to Entrepreneurship and Business 602100 8.1%. 100 Mmslduszleydmalulaftanmiasdy 3(3-0-6)
(1.2.3) nfuAndunsiauinusnsuwadiasiiduuds (Active Citizen) BIOT 100 Introduction to Application of Biotechnology
057132 f.a. 132 Findgulumeiinusy 2(2-0-4) 602101 8.11%. 101 walwlagFanmiulanadilv 3(3-0-6)

EDPE 132 Happy Life in Camping

BIOT 101 Biotechnology and Modern World
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109114 7.4, 114 AauyluTinusziiu 3(3-0-6) 610112 8.80. 112 WINNITSUNAANNIDIMT 3(3-0-6)
FAGE 114 Art in Everyday Life AG 112 Food Product Innovation
201192 9.9%. 192 pRUFMNAN 1(0-3-0) 900100 3.4, 100 IFnssudinisunndlutinusyd1iu 3(3-0-6)

SC 192 Doi Suthep Study

BME 100 Biomedical Engineering in Daily Life

951100 @n.8. 100 Finasaluiiuwoudutu 3(3-0-6)

ANI 100 Modern Life and Animation

1.5 nguivvinuznisiludusznauns (Entrepreneurial Skills) 3 wiqefin

donannnsyuuinaelul $1uiy 3 wiieds

Select 3 credits from the following courses

176105 weaw. 105 nsdanisdgmnguneludinuszdniu 3(3-0-6)

LAGE 105 Legal Problem Management in Everyday Life

701185 Us.u%. 185 wAlAn15Inn1sA1Eeengd1e 3(3-0-6)

ACC 185 Simple Tax Management Technigue
702101 U5.n4. 101 Msuludinuszdriu 3(3-0-6)

FINA 101 Finance for Daily Life

703103 v5.03. 103 malugsznaunisuasgsiaiowsiv 3(3-0-6)

MGMT 103 Introduction to Entrepreneurship and Business

851100 @1, 100 MsApansiiipady 3(3-0-6)

MC 100 Introduction to Communication

888107 u2.0.107 MilGudugsisyuiviaunanady 3(3-0-6)

DIN 107 Business Startup on Digital Platform

1.6 nguivdurinuzanudilawasnislénaluladndiia vie

1 a v s <) ) = a v s v
mﬂmmmumwzmnﬂuwaLuaﬂan %3 nqmmmuwﬂwsmmi:qnﬁw

Uuauseiug

(Digital Literacy or Global Citizen or Artificial Intelligence) 3 yinein

donannnsyuuinaelull $1uiy 3 wiieds

Select 3 credits from the following courses




118

VANGASLAN (W.A. 2564)

nangasuIuUge (W.e. 2569)

WIRHE

013110 31.92.110 IpIneniuiiiayszdniu 3(3-0-6)
PSY 110 Psychology and Daily Life
103271 29.8. 271 &3Rnidnw 3(3-0-6)
DART 271 Music Appreciation
154153 a.nu. 153 Asdiiilulanadielvai 3(3-0-6)
GEO 153 Disaster in Modern World
176100 w.av. 100 nguianeuazlanadyl 3(3-0-6)
LAGE 100 Law and Modern World
201192 2.9, 192 AegnNAnt 1(0-3-0)
SC 192 Doi Suthep Study
204123 2.an.123 Inensteyaidosiy 3(2-2-5)
CS 123 Introduction to Data Science
204171 2.an.171 Jgygyrusefvgrinunansninis 3(3-0-6)
CS 171 Artificial Intelligence Among Us
888106 12.0.106 N15Aeasuazn1safuaietsludauooula 3(3-0-6)

DIN 106 Communication and Networking in Online Society

(2) BNINIVIRANT

Field of Specialization:

lsideandn 100 Wi2EnAn

A minimum of 100 Credits

(2) BUINIVILANTE

Field of Specialization:

laideendn 100 WuaEhn

A minimum of 100 Credits

(2.1) Jvmnu 30 nuaein

Core Courses 30 Credits

202101 2.9, 101 T¥imenitugu 1 3(3-0-6)
BIOL 101 Basic Biology 1

202102 2., 102 F2Avenitugiu 2 3(3-0-6)
BIOL 102 Basic Biology 2

202103 2.9, 103 YURN5T7INe 1 1(0-3-0)

BIOL 103 Biology Laboratory 1

(2.1) Fvwnu
Core Courses
202101 2.92.101 F¥3neivugu 1
BIOL 101 Basic Biology 1
202103 2.92.103 UJURN5TINe 1
BIOL 103 Biology Laboratory 1
203111 2.A3.111 1dl 1
CHEM 111 Chemistry 1

30 %u2EAn
30 Credits
3(3-0-6)

1(0-3-0)

3(3-0-6)

- flossneanuilunszuiuie
F7Avenitugiu 1 (202101) uas
UJUAN15993ne1 1 (202103)
Wigawauwnnsiseulunszunin
AIIUAINMAaIEYeId Al
(214261) ningnsIeinnszUIU
F9@aIneriugiu 2 (202102)
uazUfURN15TIIMeN 2 (202104)
29NMNIYILAY v lWindngns

gru150UsuLKNUN15A nwalu
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202104 2.9 104 UJUAN3¥1Inen 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

203111 2.A%. 111 43l 1 3(3-0-6)
CHEM 111 Chemistry 1

203115 2.ax. 115 UURn15wAdl 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203206 1.a4. 206 \wildunaddmsutindnwiuenaiunivadl 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 2.a3. 209 UURNsediBuniddmsuindnyiuenmadyuell  1(0-3-0)

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

203115 2.A3.115 UfURAnIsiad 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203206 2.A%.206 ipfiduvizddmsutinAnwiuenaivisall 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 1.A3.209 YU sweiduvsddmsulinfnwiuennindzail 1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

204102 2.a%. 102 MATIteyadaaTey: 3(2-2-5)

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

nangasusuusan.a. 2569
InAne1duldi 1 arwnividnn
Fnen leseunssuinivn 215205
ey 215206 Aaustuda 2 ana
= a = ) a

N3AnYIN 1 Fandngnsiay
(.. 2564) WnAnwrazlatseuy
Jreeanalududf 2 ana
NIANYIN 2 AUAVENgAIYa
S a o a ' a

PAINYIUTULURIUBIUIATEUY

F9d18n58UIUIN 215205 way

204102 2.a%. 102 MFIATzRdeyadaniey: nMsdTanumalawasn1s 3(2-2-5) 206115 2.A0.115 wAagAadmsUIngImanssssuni 1 3(3-0-6) 215206 103w UsAunduin
ﬂixqmﬁ MATH 115 Calculus for Natural Science 1 wnu
CS 102 Intelligent Data Analysis: Survey of Techniques and 207117 ava. 117 YfURnsiland 1 1(0-3-0)
Applications PHYS 117 Physics Laboratory 1
206115 2.a0. 115 UAaAadMIUING1AANIEITUYIA 1 3(2-2-5) 207187 2.4l@. 187 WaAnd 1 3(3-0-6)
MATH 115 Calculus for Natural Science 1 PHYS 187 Physics 1
207117 ava. 117 YURnsiland 1 1(0-3-0) 211315 2.9, 315 Fupdidosu 3(3-0-6)
PHYS 117 Physics Laboratory 1 BCT 315 Introductory Biochemistry
207187 3.vla. 187 Wand 1 3(3-0-6) 211319 2.9, 319 YiiRnmstuedidesiu 1(0-3-0)
PHYS 187 Physics 1 BCT 319 Introductory Biochemistry Laboratory
211315 2.9, 315 Fueiidosdu 3(3-0-6) 215205 1.3%.205 9a¥33NeN 3(3-0-6)
BCT 315 Introductory Biochemistry MICB 205 Microbiology
211319 2.9m. 319 UitnsTuaidosiu 1(0-3-0) 215206 1.3%.206 UUAN159a%331EN 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory MICB 206 Microbiology L aboratory
(2.2) 3w 0N laitiaandn 55 wiqefin | (2.2) Jyuen lieandn 55 vidaeia | - UTUuandIuliunu1uf nves
Major A minimum of 55 Credits | Major A minimum of 55 Credits | nszuaudsendedu vt ol

Tuduquil aenaties 36 wihednasdaadunssuiinsedu 300-400 wavaeatiay 18

dvsunssuniniavualude 2.2.1 uay 2.2.2
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yhein daudunssuntnsedu 400

Among the credits earned from the major courses taken, a minimum of 36

azaudunszunudusyau 300 JulU S1nulitdesndt 36 wihefia lusruiuiagdes

WunssunRusesu 400 lalteenin 18 wihein

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

At least 36 credits in 2.2.1 and 2.2.2 must be 300 or higher-level courses. Among

credits must be from the 400 level courses.

such courses, there must be at least 18 credits from 400 level courses

(2.2.1) FvwanUeAy 38 widqeia | (2.2.1) FwwantAy 34 videin
Major Requirements 38 Credits Major Requirements 34 Credits
202231 2.9 231ugAIEns 1 4(3-3-6) 202232 2.92.232 Wugmanidmiutindnsiinen 4(3-3-6)
BIOL 231 Genetics 1 BIOL 232 Genetics for Biology Students
202305 2.9 305 Taada 3(2-3-4) 202305 2.942.305 TradA 3(2-3-4)
BIOL 305 Biometry BIOL 305 Biometry
202311 2.97. 311 FrImeszauaduazliiana 4(3-3-6) 202311 1.93.311 IIenseiuwanuaslaana 4(3-3-6)
BIOL 311 Cell and Molecular Biology BIOL 311 Cell and Molecular Biology
202371 2.973. 371 GnFInen 4(3-3-6) 202371 2.43.371 WarAngn 4(3-3-6)
BIOL 371 Ecology BIOL 371 Ecology
214261 2.80. 261 ANVAINVAEVDIENT 3(2-3-4) 214261 2.8, 261 AMIUMAINVAILUDIERNT 3(2-3-4)
ZOOL 261 Animal Diversity ZOOL 261 Animal Diversity
214301 2.3 301 dninsegndunds 3(2-3-4) 214301 2.a7. 301 dnilinszgndunds 3(2-3-4)
ZOOL 301 Invertebrate Zoology ZOOL 301 Vertebrate Zoology
214310 1.8 310 dnilaifinsggndunds 3(2-3-4) 214310 1.8 310 dnlaifinsvgndunds 3(2-3-4)
ZOOL 310 Invertebrate Zoology ZOOL 310 Invertebrate Zoology
214341 2.a%. 341 FnasTinenly 4(3-3-6) 214341 2.a3. 341 &nassinewinly 4(3-3-6)
ZOOL 341 General Animal Physiology ZOOL 341 General Animal Physiology
214490 1.2, 490 dnIng1nImauI 2(0-6-0) 214490 1.8, 490 dnAInenninauy 2(0-6-0)
ZOOL 490 Field Zoology ZOOL 490 Field Zoology
214491 1.2, 491 Fnurdninen 1(1-0-2) 214491 2.8, 491 dunurdndinen 1(1-0-2)

ZOOL 491 Zoology Seminar

ZOOL 491 Zoology Seminar

PnAnwiilenialaldiiarlunis
Bousludsinuosaulalduniu
- USuidsunssuanden 202231
WJu 202232 welvindnwldin
UiRnsmeiiugmans wazidu
n15vit wlenalunisuszneu
21 TnlvunUudn

- USudsunsyuanian 215205
way 215206 Wuivuau (310

o

wududvendadu) 1eaann

) '

& a Ao Y
LvndaNE iy]ma‘v‘aﬂ%mﬁ
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214493 2.87. 493 U NbAmunI9dnIInen 3(0-9-0) 214493 1.87. 493 Uy NbAwnedn1Inen 3(0-9-0)
ZOOL 493 Special Project in Zoology ZOOL 493 Special Project in Zoology

215205 2.3%. 205 3a%93eN 3(3-0-6)

MICB 205 Microbiology
215206 2.3%. 206 UJUAN159aTIINN 1(0-3-0)

MICB 206 Microbiology Laboratory
(2.2.2) v woniden laifandn 17 vidasfia | (2.2.2) Jynanidon Tiidaanda 21 wiaefn | - Usuidiudaumieinnseuan
Major Electives A minimum of 17 Credits Major Electives A minimum of 21 Credits Jynenden Wewnlonaluns

(2.2.2.1) @BNNNTTUILINEMIINGT (214...) S¥AU 300 Lag 400 MINSIUANTAIUA

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

214312 2.0, 312 Aginewhly 4(3-3-6)
ZOOL 312 General Entomology

214313 2.2n. 313 FIrinewesluEelum 3(2-3-4)
ZOOL 313 Biology of Myriapoda

214340 1.81. 340 FRINAaBINNTIINE 2(2-0-6)
ZOOL 340 Laboratory Animals in Biology

214352 1.1, 352 FIne1nsiasyuesdnd 4(3-3-6)
ZOOL 352 Animal Developmental Biology

214381 2.21. 381 ngfnssuine1vialy 3(2-3-4)
ZOOL 381 General Ethology

214401 1.8, 601 Huwinen 3(2-3-4)
ZOOL 401 Ichthyology

214403 2.a1. 403 Un#Inen 3(2-3-4)
ZOOL 403 Ornithology

214411 1.8, 411 Usaninen 3(2-3-4)

ZOOL 411 Parasitology

(2.2.2.1) \@0NINNTTUIINEMIINGT (214...) S¥AU 300 WAy 400 AIUSIEATAUES

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

214302 2.873. 302 WMATAN19ERIINEN 3(2-3-4)
ZOOL 302 Techniques in Zoology

214312 2.0, 312 Aiginewily 4(3-3-6)
ZOOL 312 General Entomology

214313 2.2, 313 Finewesluselum 3(2-3-4)
ZOOL 313 Biology of Myriapoda

214320 2.0, 320 N13ApaTINemansINEnIIne 3(2-3-4)
ZOOL 320 Science Communication in Zoology

214340 1.87. 340 dRINAaBINNTIINEN 2(2-0-8)
ZOOL 340 Laboratory Animals in Biology

214352 1.7, 352 FINeN19L03Ueednd 4(3-3-6)
ZOOL 352 Animal Developmental Biology

214381 2., 381 ngAnssuingwild 3(2-3-4)
ZOOL 381 General Ethology

214401 2.7, 401 Juinen 3(2-3-4)

ZOOL 401 Ichthyology

WougWnsaiuaduanlaves
UnAinviuaziiulanialunis
Usgnou1dnuesvudin 39
U%UUE&M&J?@%%WLE)ﬂLﬁ@ﬂﬁ’&ﬁ

- gNLANNITUIUTY 202301
202302 202332 202333 202361
202362 202405 202471 202473
202476 202477 way 202481

W unsyudvInenav1 i
dma3nen laun 202300 202436
Way 202462

- Wadesnendenluy laun

A2V 214302 Laz 214320
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214412 2.87. 412 e
ZOO0L 412 Malacology
214414 1.2 414 dnimswgRanlaifinszgndunds
ZOOL 414 Economic Invertebrates
214415 1.2 415 YFTAMsdnimsugRanlaifinszgndunds
ZOOL 415 Economic Invertebrates Laboratory
214421 2.0, 421 neileidevesdn?
ZOOL 421 Animal Histology
214422 2.0, 422 Mswneiasaddn?
ZOOL 422 Animal Cell Culture
214430 2.7, 430 Wugmansvasdninaznsuseynd
ZOOL 430 Animal Genetics and Application
214431 1.6, 431 waluladTinmussdnd
ZOOL 431 Animal Biotechnology
214441 2.7, 441 FmadTinerdugs
ZOOL 441 Advanced Animal Physiology
214442 3.7, 442 dnaRsineUsvend
ZOOL 422 Applied Animal Physiology
214443 1.8, 443 @3TINYIVDILUAS
ZOOL 443 Physiology of Insects
214445 2.7, 445 QilduiuineSeuiiiey
ZOOL 445 Comparative Immunology
214462 2.8, 462 DUNTUITUVBILAIGANTY
ZOOL 462 Taxonomy of Mature Insects
214494 1.8, 494 WUplEaNnasINIEmIIneN

ZOOL 494 Selected Topics in Zoology

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)

3(2-3-4)

2(2-0-4)

214403 1.¢. 403 Un@inen
ZOOL 403 Ornithology
214411 2.87. 411 Usaninen
ZOOL 411 Parasitology
214412 2.87. 412 d9nen
ZOOL 412 Malacology
214414 1.2, 414 dniimsugRanlaifinszgndunda
ZOOL 414 Economic Invertebrates
214415 1.2 415 YR sdniimsugRalifinszgndunds
ZOOL 415 Economic Invertebrates Laboratory
214421 2.0, 421 Ineiilerdevesdn’
ZOOL 421 Animal Histology
214422 2.0, 422 MW ziRouTaddn g
ZOOL 422 Animal Cell Culture
214430 1.7, 430 Wugmanivesdnivaznmsuszyna
ZOOL 430 Animal Genetics and Application
214431 1.8, 431 walula8Tinmaesdnd
ZOOL 431 Animal Biotechnology
214441 277, 441 EnaiTineriugs
ZOOL 441 Advanced Animal Physiology
214442 1.7, 442 dnaaasineUsyyna
ZOOL 442 Applied Animal Physiology
214443 7.8, 443 F35INYIVDILNAS
ZOOL 443 Physiology of Insects

214445 1.0, 445 piiAuiIngwIguiiey

ZOOL 445 Comparative Immunology

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)
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214495 2.87. 495 NSENUERNIINe

ZOOL 495 Training in Zoology

3(0-12-0)

959 (2.2.2.2) \danannssnidniude 2.2.2.1 uazidenannnssuiuivdeludlaly

VW 6 wiaeie

or choose any course in 2.2.2.1 and choose any course from the

followings with a maximum of 6 credits

202301 2.97. 301 wadansldasailania@ine

214462 187, 662 pyNTITIUVBLAINALTY
ZOOL 462 Taxonomy of Mature Insects
214494 1.8, 494 FUelanasINIEmIINeN
ZOOL 494 Selected Topics in Zoology
214495 1.8, 495 NMIANUERIINEN

ZOOL 495 Training in Zoology

3(2-3-4)

2(2-0-4)

3(0-12-0)

$39 2.2.2.2 1donannsyuiivlude 2.2.2.1 uavidenannnsyuiniviseluillaluifiy

6 NUEAR

or choose any course in 2.2.2.1 and choose any course from the followings with

a maximum of 6 credits

3(2-3-4) 202300 2.%2.300 ﬁﬂwzﬁugmﬁmm%qﬁama%ﬁ‘wm 2(1-2-3)

BIOL 301 Instrument Techniques in Biology BIOL 300 Basic Skills for Biological Instrument

202302 2.4.302 lilaswadin 3(1-6-2) 202303 1.%3.303 UseIATIINEN 3(3-0-6)
BIOL 302 Microtechnique BIOL 303 History of Biology

202303 2.92.303 UszIRtvinen 3(3-0-6) 202304 1.42.304 HeaseassAdmiuteyamdiine 2(1-2-4)
BIOL 303 History of Biology BIOL 304 Creative Media for Biology Information

202304 1.93. 304 AeawassAdmsudeyamaiaine 2(1-2-4) 202334 2.42.334 stugmansluanaidasiu 3(3-0-6)
BIOL 304 Creative Media for Biology Information BIOL 334 Fundamental Molecular Genetics

202332 3.9, 332 ﬁuqﬂwamé 2 3(3-0-6) 202421 1.41.421 mi?iaé’am'lmamaé 3(3-0-6)
BIOL 332 Genetics 2 BIOL 421 Cell Signaling

202333 2.2, 333 wiadafiugrumetugmans 1(0-3-0) 202432 1.%72.432 wialulagfdue 3(3-0-6)
BIOL 333 Fundamental Technigues in Genetics BIOL 432 DNA Technology

202334 2.3, 334 Wugenansluanaiosiu 3(3-0-6) 202433 2.%2.433 AduweuSlAnnwaznsUszgnd 3(3-0-6)
BIOL 334 Fundamental Molecular Genetics BIOL 433 DNA Barcoding and Applications

202361 2.%2.361 wqawwmﬁﬁmﬁfiﬂﬂ 4(3-3-6) 202434 2.93.434 Fyasaumeamans 3(2-3-4)

BIOL 361 General Plant Taxonomy

BIOL 434 Bioinformatics
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202362 1.%3.362 NONWAANTLATYFAT 3(2-3-0) 202436 2.92.436 Winnssumalulagiinm 2(2-0-4)
BIOL 362 Economic Botany BIOL 436 Innovation in Biotechnology
202405 2.9, 405 FIWUINIT 3(3-0-6) 202438 2.93.438 TnuIN15v0YY 3(3-0-6)
BIOL 405 Evolution BIOL 438 Human Evolution
202421 1.9, 421 M5AedyUvENTAS 3(3-0-6) 202462 1.7, 462 N133A38UULTIANG 3(2-3-4)
BIOL 421 Cell Signaling BIOL 462 Molecular Systematics
202432 3.9, 432 wialuladfidue 3(3-0-6) 202470 2.93.470 Frgfienans 2(2-0-4)
BIOL 432 DNA Technology BIOL 470 Biogeography
202433 1.4, 433 AiduewslAaRuaznsUsgnd 3(3-0-6) 202472 1.43.472 TFINEININA 3(2-3-4)
BIOL 433 DNA Barcoding and Applications BIOL 472 Marine Ecology
202434 2.97. 434 TIETAUNAFENT 3(2-3-4) 202475 2.971.475 fingiing 3(2-3-4)
BIOL 434 Bioinformatics BIOL 475 Ecotoxicology
202438 1.973. 438 FTwunIsveyye 3(3-0-6) 202484 1.%7.484 ﬁnﬂ?mmmiﬁle 3(2-3-4)
BIOL 438 Human Evolution BIOL 484 Restoration Ecology
202470 2.973. 470 Fgiienans 2(2-0-4) 215302 1.9%.302 130 siionnigadainen 1(0-3-0)
BIOL 470 Biogeography MICB 302 Microbiological Instrumentation
202471 1.9, 471 #atlaeinen 3(2-3-4) 215303 1.2%.303 niwedunstyginasuinnssumedinnn 1(1-0-2)
BIOL 471 Animal Ecology MICB 303 Intellectual Property and Biological Innovations
202472 1.3, 472 TnMnenmeia 3(2-3-4) 215381 2.99.381 lulaslulaauayqauvsdnelsalunyue 3(2-3-4) - aw13v9adaingnddsude
BIOL 472 Marine Ecology MICB 381 Microbiota and Pathogenic Microorganisms in Human nszuauI g Iz an Lay
202473 2.4, 473 TAvgwanmegmah 3(2-3-4) 215601 2.9%.401 ANUUROASE V010N IATUIAUNTE 3(2-3-4) aonpdosuiifomnszuiniely
BIOL 473 Water Pollution Biology MICB 401 Microbial Food Safety Uagtu
202475 243, 475 Ainendanden 3(3-0-6)
BIOL 475 Environmental Toxicology
202476 2.9, 476 IIMeMzaysny 3(2-3-4)
BIOL 476 Conservation Biology
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202477 2.92.477 Gnainenuniou 3(2-3-4)
BIOL 477 Tropical Ecology

202481 2.91.481 WNAINEINYANTTY 3(2-3-4)
BIOL 481 Behavioral Ecology

202484 1.91.484 ﬁnﬂiwm*ﬁuﬂu 3(2-3-4)
BIOL 484 Restoration Ecology

215302 2.99.302 \e30siionnagadaingn 1(0-3-0)
MICB 302 Microbiological Instrumentation

215303 1.2%.303 ninedunstygitazuinnssumsdinnin 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations

215381 2.99.381 QAwnidussiuuarqauvidielsaluuywed 3(2-3-4)

MICB 381_Normal Flora and Pathogenic Microorganisms in Human

215401 2.99.401 AuUaRnfved01MIAURAUSE 3(2-3-4)

MICB 401 Microbial Food Safety
2.3 341 (§1%) Liiasndn 15 wuaein 2.3 31 (§9) laitfoandn 15 idagfin - Usudammunwndangul
Minor (if any) a minimum of 15 credits Minor (if any) a minimum of 15 credits [NZF UG HY

2.3.1 dnAnwidszasraziseuivnin oradensedniviuaiilad ldndaaouniy
UsznAuvninendsdealusl 5ee I nfilageudmsuinfnwuninendede el
laitfpanin 15 vihedin Tnganuiureueie1ansdnusnwm

Students who wish to have minor may take courses corresponding to any minor

2.3.1 infAnwilszassaziseudnin onadensedvinluanledldindegeuniy
Usznrunninedodedlel 1509 I nfilaaeudmsuiinfnuwuninedede sl
laitieandn 15 mihefn lnganuiureureia1anssnusnwm

According to the Chiang Mai University regulation on the Minor curriculum for

listed in Chiang Mai University announcement about minors being offered for

the Chiang Mai University student, if students choose to have a minor degree in

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

a_curriculum at the Chiang Mai University, they can register those courses not

2.3.2 dnAnwnNnusyasnaziinin idenSeunseuiuinseau 300-400 laiieendn 15

less than 15 credits with the academic advisor’s approval.

L a < ca | a a v
8RR 1ALAIAULTEUTIO1915INUINE IneldanaInsien1snssuauisde 2.2.2

Students who do not wish to have a minor may choose 300-400 level courses

2.3.2 gudutindnwnitlivsrasdaziinin MidsnSeunseuliuidunsesu 300-400 i

faundn 15 wiheis lnganudiugeuyearasdnsow tngdanainsienists 2.2.2

for at least 15 credits from any course in 2.2.2
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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 2.2.2

(3) nuInIVUFONLES lsidfeendn 6 WUwHA (3) nUINIVFDNES lsideendn 6 WiUa8An
Free electives: A minimum of 6 Credits Free electives: A minimum of 6 Credits
(4) IuumiiginsIUnaANANgNS Lidondn 136 missha | (4) wrumiieiinTiunaeavdngns Litfewndr 130 wiasfin
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WHUATSANE AN (W.A. 2564) wNuN1SANE VA (W.A. 2569)

AT 1 - mansAnwii 1 witeAn | 9udi 1 - mansAnend 1 niagin

001101 3.8. 101 w13 uiiugIu 1 3 001101 u.8. 101 Mw1BINuitugIL 1 3

140104 5.%1. 104 m3iTunaiilos 3 (dwdutihdnniifinanisaey e-Pro laiflaszdu B1 iieiftuuii) vie

202101 2.2, 101 F2Aneitugiu 1 3 001225 31.8. 225 Mwgangudmiuinemansuazwalulad 3

202103 2.973. 103 UJURN5TIImMe 1 1 (dusuiindnuniifnansany e-Pro Tussdudaug B1 uly wie v

203111 2.A4. 111 1adl 1 3 140104 5.%1. 104 M3idunaiiies 3

203115 2.a. 115 UJURNsiAdl 1 202101 2.3, 101 F2Anenifugnu 1 3

206115 1.A04. 115 upagRad mivIneImanssssuya 1 3 202103 2.%7. 103 U URM5¥Inen 1 1
203111 2.pu. 111 1Adl 1 3
203115 2.A3. 115 YfUFnsuadl 1 1
206115 2.a0. 115 upagdadviuine1mansossuya 1 3

NUIUNUEAATIY 17 IUUNUEAATIY 17

Ful# 1 - mamsAnenil 2 witeAn | 9l 1 - mansAnend 2 Wehin

001102 w.6. 102 MSanguiugy 2 3 001102 116,102 AMWSINgiLgI 2 3

201111 9.9%. 111 lanundivendans 3 (dwutihdnniifinanisaey e-Pro laiflaszdy B1 ety

202102 2.9, 102 F7Amenitugiu 2 3 vide FndAnwivhly Jvuden nguimdurinugmsnsdeasuazanm 3

202104 9.9, 104 UAURN15TINEN 2 1 Gridendwiutindnniiiiuanmsasy e-Pro luszdudous B1 fuld wida e

204100 2.a%. 100 inAlulagasaumenasdinadel 3 202232 1.7, 232 WugeansdmsutinAnwgainen 4

204102 1.am. 102 NATzidayadanies: msdsramnumaiawaensuszend 3 204100 2.AW. 100 L%"anmﬁmnﬂiyzyﬂﬂssﬁwﬁuazﬁ%ﬁa 3

207117 2.0@. 117 UJURnsil@nd 1 1 204102 2.aW.102  NslATteyasaniey: midiswnunaliauaznisuszend 3

207187 2.9@. 187 Wand 1 3 207117 A.0@.117  UURnnsil@nd 1 1
207187 1.va.187  Wand 1 3

Iuuvdaeingau 20 IuuvIeingu 17
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T 2 - mamsEnenil 1 wirwAn | Ul 2 - mAnsAnud 1 Wiaefin
001201 31.8. 201 NM3EMUTRRTEALAZNSTsUaENliUTzEVENE 3 001225 1.8. 225 MwsingudmsuInemansiasinalulad 3
201190 2.99.190 nMsAnegsiiasuaa msuitaym wasnsdessmaingmans 3 (@wiutinAnuiifinanisasy e-Pro laifssediu B1 videwdieuwin)
202231 2.92.231 YiugArans 1 4 vide AndAnwivhly Jvuden nguimdurinugmsnisdeasuazanm 3
203206 2.A31.206 LAfiBUVsIdmsuTnAny NN ILAT 3 Gyidendmiutinfnmiifinanisaoy e-Pro luszaudoud B1 Suly wie o)
203209 1.A31.209 YU swedduvsddmsutindnuiuenninizail 1 203206 1.A31. 206 wwiduvsgdmTuinAnyIuena1vIvIAdl 3
214261 1.83.261 AUVAINNAEVDIENT 3 203209 2.a31. 209 UURnsindidunsddmsutndnyiuennaiyadl 1
214261 2.8, 261 ANUVEINVAIEVRER] 3
215205 2.3%. 205 3a¥3inen 3
215206 2.3%. 206 UURn159aiinen 1
Awdenis 3
Iuumileingu 17 uuIAATIY 17
Ful7 2 - mamsAnenil 2 witeAn | 9l 2 - mansAnud 2 Wefin
001225 1.9.225 nwsanguluusuningnaansuasinalulad 3 202371 9.9, 371 Wneinen 4
214301 2.3 301 dninsegndunds 3 214301 2.a7. 301 dnilinszgndunds 3
214310 1.8 310 dnllsifinsggndunds 3 214310 1.8 310 dnilsifinsegnaunds 3
215205 2.3%. 205 3a%33NEN 3 Aofnuialy nguimdurinuenisfnaiisassduasuinngs 3
215206 2.9%. 206 UJUAN159aTIIMeN 1 Jmdnwvhly nguimvinyesmsiduifussneuns 3
Jandnwivhly (Fenen 3 nguiu) 3
IuumdIeinsw 16 Fuungnagm 16
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U 3 - MANSANYIN 1 vdhein | 3TN 3 - nansAneN 1 TOPHR
202311 2.97. 311 FrIneszAuaduazlana 4 202311 1.7, 311 Frinenseauwaduazluiana 4
214341 1.8, 341 dmnassinenvnly a 214341 1.8, 341 dmessinevnly a
a =l A a a & A a
Jyuenidenviseivin 5 Jweniden wieIvn 9
Avdeniad 3
AnAnwald (Fenein 3 nguig) 3
UL 19 MUUAUBANTIY 17

JUN 3 - MaAn1sAnE 2 wihein | BTN 3 - nMensAneR 2 wiqein
202305 1.97. 305 Treii 3 202305 2.97. 305 Trahia 3
211315 2.99. 315 Fuadilodu 3 211315 2.949. 315 Fuadileiu 3
211319 2.4m. 319 UfURNMsTIaTiiUawuY 1 211319 2.4m. 319 UfURNsTuaTilawu 1
202371 2.7, 371 Gninen 4 AnfAnwiialy nguimiwinveanudilasasnisldmalulagfdvia 3
a & =l I a 13 o [ =l
Jyuaniden 3 w38 naudmeuinuensilunadadan
v ndenias 3 w3a ngudvnuinuen1suszendldloanuss g

a =)

AV UBNLADN 6

v ndenias 3

FIUIURUBANTIN 17 IMUIUNUBANTIY 19
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U 4 - pAnSANYIN 1 vdhein | 9N 4 - nansAneR 1 TOPHR

214490 1.873. 490 dnINY1NIAEUI 2 214490 1.83.490 dnINe1NARUII 2

A eniden 6 v ueniden 6

a =l A a a & A a

Jyuenidenviseivin 9 Jweniden wieIvn 6
FMUIUNRULBANTIN 17 FMUIUAUBANTIY 14

U 4 - fMAnsAnYN 2 wihein | UM 4 - nansAned 2 wiqein

214491 1.8, 491 FuNWIdnINen 1 214491 1.8, 491 duNudnInen 1

214493 1.2, 493 UgymiiLAun1edniinen 3 214493 1.8, 493 Ugyifibmwn1adniinen 3

a = a =

Jyuaniden 3 Jynaniden 3

A nendenusaivin 6 A neniden we3In 6
FUIURULANTIY 13 FMUIURULANTIN 13
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