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3. NANFRTURTBTINTEA NN
3.1 nangne
3.1.1 auaunNaefin sanaeanangns Wilaandt 133 wiefin

3.1.2 Tﬂsm’%ﬁmﬁﬂgm

(1) xR ANEYIa 30 yidaedin
- ngHATIANEILeLNTReATS 12 wiaefia

- NENINNHBLFERTURTAIANAIERAS 9 wiaefin

- NFNITINEFERTUALATIAAERAT 6 waefin

- NENAYINNSEEUEHINAINTIN 3 naefin
(2) VHIAABRNY Taitlaandn 97 wiqufin
- A9uNu 26 wHaufin

- RUNRNIZENTN Taitlaandn 56 waufia
LANA1T 15 wagfis

TNAL 31 wdaefia

@en Taitlaandn 10 wdaefin

~ Al (@8 Taitlaandn 15 wdaedin
(3) NuaAdE ARG Taitlaandn 6 wiaeiin

3.1.3 N152UIRIUT

(1) WNaeAZANEIA L 30 wdqsfin
General Education 30 credits
1.1 ﬂ'éju’immmtmzmiﬁ@mi 12 widaufin
Language and Communication 12 credits
001101 #.8.101  AEAEInguRugs 1 3(3-0-6)

ENGL 101 Fundamental English 1



1.2

001102  ¥.8. 102 mmé’\mqwﬁugm 2
ENGL 102  Fundamental English 2
001201  #.8. 201  MI9ENEBNALATIZALATN 9T
el ANENA
ENGL 201  Critical Reading and Effective Writing
001225  #.8.225  AENSengEUEUANENmMans
wazmalulad

ENGL 225  English in Science and Technology Context

NANITIHYBIPNATURLRIANATTAS
Humanities and Social Sciences
TrgiRen 3 nszuadiznannnszuaWizise (Ui
Select 3 courses from the following courses:
009103  #.U5. 103 N1FFEINUNALALNITHUAUDETAUNA
LS 103 Information Literacy and Information Presentation
011100  #.U5. 100  wywddulsyeyn
PHIL 100 Man and Philosophy
011277 .45 277  Be3uand
PHILL 277  Bioethics
012173 /W 173 sawndoedin
RE 173 Descriptive Study of Religion
013110 #.97. 110 AaAnefiuddnlazaniv
PSY 110 Psychology and Daily Life
050100  #.Am. 100 n19lEnE e
HUGE 100 Usage of the Thai Language
050113 w.e. 113 vimefiuuazlanfidn
HUGE 113  Localism and Globalization
050121 .. 121 wallasmelulszmananden
HUGE 121  Thai People in the ASEAN Community
109115 29.a1. 115 FAnduquraes
FAGE 115  Life and Aesthetics
154104  q.aN. 104 n1saySnERIuIndeN
GEO 104 Environmental Conservation
154105  &.n. 105 gRETENmANTRALsTa1TM

GEO 105 Geo-information in Daily Life

3(3-0-6)

3(3-0-6)

3(3-0-6)

9  wHagfe

9  credits

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(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



1.3

1.4

154106 &.n4. 106 sl ulanade sl
GEO 106 Disaster in Modern World
176100  w.em. 100  ngusneuazlanadel
LAGE 100  Law and Modern World
702101 UE.A9. 101 n19dulnTAnUsze T
FINA 101 Finance in Everyday Life
703103  u6.n9. 103 m‘ﬁl,ﬂuéﬂﬁ:ﬂﬂumimzﬁﬁﬁ@L‘ﬁy@\‘lﬁu
MGMT 103 Introduction to Entrepreneurship and Business
751100 #1100 ATEgANERS HERnlsraTu

ECON 100  Economics for Everyday Life

NN IAIAATURL ATAATHRS

Science and Mathematics

201110 2.99. 110 ANAFAATUINNIT
SC. 110 Integrated Mathematical Sciences
WazAaNan 1 nazuaWATIaInNNITUNATIsa R
And choose 1 course from the following courses:
205105 7.5%4. 105 Aveneaniuaslanensessan
GEOL 105  Earth Science and Civilization
208101 240101  @AFRIMTUNITANTITIALALNITYINU
STAT 101 Statistics for Everyday Life and Work
211100  aam. 100 AwA: naflddaiszuuazniatdastiilsn
BCT 100 Eating Well: Better Living and Disease Prevention
601201  2.9%1. 201  NANNTUUIFUUAEDNDNDINNG
FST 201 Principles of Food Processing and Preservation
651105  &w. 105  sruuinAfUganIn
VM 105 Ecosystem and Health
953111  @v.a9. 111 sanduda1nsudinlazandu
SE 111 Software for Everyday Life
NENITIMSITEHENIHAIN TN
Activities Base Course
201191 2.9m. 191 nalEeuipuianssy
SC 191 Learning Through Activities
WaABNEn 1 N3vUanATnannasUaWinse 1R

and choose 1 course from the following courses:

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 WHlwfin

6 credits

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 Wdaefia

3 credits
2(0-6-0)



201192 2.9M.192  ABYAWIWANEN 1(0-3-0)
SC 192 Doi Suthep Study

057121 fla. 121 yeueAedInuan1seanindsnie 1(1-0-2)
EDPE 121  Football for Life and Exercise

057122 @A 122 diewdiedasuarnisesnindenig 1(1-0-2)
EDPE 122  Swimming for Life and Exercise

057123  fl.a. 123 asaadusaiiediauaznisesntiaenis 1(1-0-2)
EDPE 123  Volleyball for Life and Exercise

057125 fl.a. 125  Aenssudndomafiedinuaznig 1(1-0-2)

ADNAIAINIE

EDPE 125  Rhythmic Activities for Life and Exercise

057126 fl.a. 126  UISNALBAAETAALAYNNTBENAIAINTY 1(1-0-2)
EDPE 126  Basketball for Life and Exercise

057127  #l.a. 127  wuedwsdieddauaznisesntiaenie 1(1-0-2)
EDPE 127  Badminton for Life and Exercise

057128 fl.a. 128  wnilafiedinuaznssentainig 1(1-0-2)
EDPE 128  Tennis for Life and Exercise

057129 f.a. 129  widawmisiedauaznisaaniiasnig 1(1-0-2)
EDPE 129  Table Tennis for Life and Exercise

057130  fl.a. 130 nedviiedinuazniseenfanig 1(1-0-2)
EDPE 130  Golf for Life and Exercise

vida 1dan 1 miiefin snngadmniaBeuinnfiansanaug Adaaenbmnianendudesin

Or choose 1 credit from other Activities Base courses that will be offered in Chiang Mai University

(2) ANIPIY VRN Tisiagndn 97 wiqufia
Field of Specialization: a minimum of 97 credits
2.1 FInK 26 wxHfn
Core Courses 26 credits
202101 2.3, 101 B7Anenfiugu 1 3(3-0-6)
BIOL 101 Basic Biology 1
202102 .47 102  B9AnetRugm 2 3(3-0-6)
BIOL 102  Basic Biology 2
202103 2.91. 103 U{UAN15TIINEN 1 1(0-3-0)

BIOL 103  Biology Laboratory 1



202104

203111

203113

203115

203117

206111

206112

207117

207187

1.949. 104
BIOL 104
9.AH. 111
CHEM 111
9.AH. 113
CHEM 113
9.AH. 115
CHEM 115
9.AH. 117
CHEM 117
2.A04. 111
MATH 111
2.A04. 112
MATH 112
ANN. 117
PHYS 117
INN.187
PHYS 187

2.2 FUNRNILHI2

Major Courses

UHURN19893nen 2
Biology Laboratory 2
LAR 1

Chemistry 1

AR 2

Chemistry 2
Ufusnsiad 1
Chemistry Laboratory 1
Ufjiisinswad 2
Chemistry Laboratory 2
WARARE 1

Calculus 1

WARARE 2

Calculus 2
UHURN1sARNS 1
Physics Laboratory 1
WRNA 1

Physics 1

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

"2 1 1) =
TN‘WE]EITI’J’I 56 wKuNm

a minimum of 56 credits

Tdnuiiasnetiay 36 wuaafn azdaadnngsutnngyiu 300-400 wayas1etias 18 wiasfe

aydaaifiungzuadnsyiu 400

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

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

2.2.1  FUAREIVT

Core Course for Major

202305

203206

203209

2.949. 305
BIOL 305

9.AH. 206
CHEM 206
9.AH. 209

CHEM 209

15 wuqefin
15 credits
Fanhin 3(2-3-4)
Biometry
AHBUAE RINTUNNANEBN A1 IR T IAR 3(3-0-6)
Organic Chemistry for Non-Chemistry Students
UifnaeiBuvadaniusindnen 1(0-3-0)

UANNIVIIL AN

Organic Chemistry Laboratory for

Non-Chemistry Students



211315

211319

215205

215206

2.240. 315
BCT 315

Q2.24%. 319
BCT 319

1.9%. 205
MICB 205
1.9%. 206
MICB 206

Fopfidnagiu

Introductory Biochemistry
UgRnsBafidoes
Introductory Biochemistry Laboratory
9RTIINE

Microbiology

UfN199889aMeN

Microbiology Laboratory

2.2.2  W@NITAIYIUIAY

Major Requirements

202231

202260

202311

202342

202371

202405

202491

202493

214341

2.2.3  @RNIZATULAEN

Maijor Electives

202301

202302

1.%49. 231
BIOL 231

1.749. 260
BIOL 260
1.749. 311

BIOL 311

1.7, 342
BIOL 342
1.%49. 371
BIOL 371

2.%49. 405
BIOL 405
1.%49. 491
BIOL 491

1.749. 493
BIOL 493
1.89. 341
Z0OOL 341

2.%49. 301
BIOL 301

WUGAERS 1
Genetics 1
NI99ATLULURZATHARINNATLNINTININ
Systematics and Biodiversity
Foanensviuaduazliana
Cell and Molecular Biology
wnwEETANEvia
General Plant Physiology
Waranen
Ecology
ATUINTT
Evolution
ANNWNTINEN
Biology Seminar
TeynfLAEyNEdNeN
Special Project
fnnaasingnyial
General Animal Physiology
Tidasnan
a minimum of
wmaTiANTs HAAesilanneaane

Instrumental Techniques in Biology

nam. 302 Wlagawiafle

BIOL 302

Microtechnique

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

31 wHagfe

31 credits

4(3-3-6)

4(3-3-6)

4(3-3-6)

4(3-3-6)

4(3-3-6)

3(3-0-6)

1(1-0-2)

3(0-9-0)

4(3-3-6)

10 wHgdn
10 credits
3(2-3-4)

3(1-6-2)



202310

202331

202332

202333

202334

202353

202356

202361

202362

202401

202410

202421

202432

202434

202435

202436

202438

202442

1.749. 310
BIOL 310

1.749. 331
BIOL 331

1.147. 332
BIOL 332
1.947. 333
BIOL 333
1.747. 334
BIOL 334
1.149. 353
BIOL 353
1.749. 356
BIOL 356
1.%479. 361
BIOL 361

1.77. 362
BIOL 362
1.747. 401
BIOL 401

1.749. 410
BIOL 410

1.91. 421
BIOL 421

1.741. 432
BIOL 432
1.749. 434
BIOL 434
1.11. 435
BIOL 435
1.%49. 436
BIOL 436
1.749. 438
BIOL 438
1.11. 442
BIOL 442

FAngasHing
Biology of Fruit Plants
n1TUSULFIRUG N
Plant Breeding
WUGAERS 2
Genetics 2

a dy s -4
WIARANRITUN WNNUTATNAT

Fundamental Techniques in Genetics

singrmansluanaidosiu
Fundamental Molecular Genetics
Ao Anenvesiy

Plant Morphology
NNEANIAYBINY

Plant Anatomy
wqﬂiﬂ@gﬂﬁuﬁﬁmﬁﬁﬁ
General Plant Taxonomy

WO NEANEATIATEFAA
Economic Botany
FNENIA

Radiation Biology

WO NEATNATEAFINNTTH
Industrial Botany

nRe AL DITAS
Cell Signaling
Toavensziuluananeaiiv
Molecular Biology of the Genes
VAW APNENT
Bioinformatics
ATUUAIRUEAY

Plant Transformation
WinnTTHmA W ladianmn
Innovation in Biotechnology
ATHUNINTYDINYLE]
Human Evolution

WO NHEETAEN TG

Advanced Plant Physiology

3(2-3-4)

3(2-3-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-3-4)

3(2-3-4)

4(3-3-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(1-3-2)

2(2-0-4)

3(3-0-6)

3(2-3-4)



202443

202446

202461

202463

202470

202471

202472

202473

202474

202475

202476

202477

202481

202484

202490

202494

202495

202499

.97, 443
BIOL 443
.99, 446
BIOL 446
3.%9. 461
BIOL 461
.99, 463
BIOL 463
1.%99. 470
BIOL 470
3.%99. 477
BIOL 477
0.99. 472
BIOL 472
21.99. 473
BIOL 473
3.%9. 474
BIOL 474
2.%9. 475
BIOL 475
.99, 476
BIOL 476
3.99. 477
BIOL 477
1.99. 481
BIOL 481
1.99. 484
BIOL 484
.99, 490
BIOL 490
.99, 494
BIOL 494
.97, 495
BIOL 495
1.%1. 499
BIOL 499

MANNREERE e EauazeTunziis
Plant Cell, Tissue and Organ Culture
Aia3eyiiu el

Plant Growth and Development
aynaisiigerasiienen

Advanced Taxonomy of Flowering Plants

Tuslelad

Bryology

B Reans

Biogeography
anafiaaingn

Animal Ecology

RFNEN NN

Marine Ecology
FoAnenRe

Water Pollution Biology
WONEHRAIYIEN

Plant Ecology
ArAngnRananden
Environmental Toxicology
Fanenn1Tensne
Conservation Biology
Anringniau

Tropical Ecology
HrMvgngfingad
Behavioral Ecology
ﬁmﬂﬁwmmﬁﬁw‘ﬁl
Restoration Ecology
FAINYINIANUIN

Field Biology
adaiiAenasInieEaingn
Selected Topics in Biology
NITANANE LN IINUATEN TN
Publishing Biological Research
N199989EAULAYYIRa

Undergraduate Research

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(0-12-0)

2(2-0-4)

1(1-0-2)

3(0-9-0)



WABNTLUMATIT ARDUAN LGN HN1 AT BV (202..., 214..., LAY 215..)

And other courses in the field that will be offered in Department of Biology (202..., 214... and

215...)
2.3 3x1ln (ff) Titiaundn 15 wsqgfia
Minor Courses (if any) a minimum of 15 credits
231 sinfnufilszasdasifrly anadaniEusdn inluananlaf Fendseniemmn
AngndeBeslnd FavimnAdaaeudnsusinfnul snidnande@aslud Wilas
| 1 a @ a‘d‘ =3
A7 15 ydnsfn lageaNfineLIede1aN5eaLEnen
Student who wishes to have minor may take courses corresponding to any minor listed
in Chiang Mai University announcement about minors being offered for CMU students
for at least 15 credits with approval of an academic advisor.
232 sinfnufilUseasdfitnin WhaenBeunszunudansyau 300 33l unaednn
F9ave1 Tnsaufueeuese1a1ssfiuinun Wieandn 15 wiaefia
Student who does not wish to have monor may choose 300 level course or higher in
department of Biology for at least 15 credits with approval of an academic advisor.
(3) BNIAITNRBNLES Tutiaundn 6 WiHagfa
Free electives a minimum of 6 credits
FaaAanaINNIzuATIuenaadren wardrn (@18 Niesndn 6 wiasfia
At least 6 credits of elective courses, taken outside the major and minor (if any) fields are
required.

RNTYLIG AIMTHNHIEIBILADTAANTELINIEN
SaNTTUNATR Fruaiiuiaae 6 nan sese Ui
1. 189 3 fausn  WAAIEN ADMY WATANAAT/ENYNATN inTyuasdTidania
2. 18 3 faving snunnlEsd
1) WWTAILTN (MANFDY) UWEANTN T2AL2BINTELINATT
“r umeede naruauRr TuseaLTR 1

P LEANEN  NeYuaNATn TesuTa 2

b

=

2
“27 UAANEN  NTYLNATI TEsUTA 3
4 uaeedy  nevuaRTn uarALTIz 4

2) 1AYHINAN (MANRL) uanails vinamny Twananden
“0,8” udpNt  nNavuadYvialyl

“7 gl naruadmuaanddinenvecad (cell biology)

“2”  UArNTN ﬂizmuﬁ?msﬁumm@gﬂ%ﬁwm (microbiology)



3) wasiaving (Manae) uansiie aynaw luNaavyaasEnYNAT

N9 9 8 g

10

uapatle  NaTLauAnn Iuana g eans (genetics)
waadle  nazuaAT la21&353nen (physiology)
TL{ZNAN ﬂ‘a:mu%ﬂsﬁummﬁmﬁmﬁwm (morphology)
uaeadl  N3TUaNATn IuaNYIeLNTHATIN (faxonomy)

waadle  nazuandT laaninangn (ecology)

3.1.4 WAASLNKNISANET

¥
LY

001101

201110

202101

202103

203111

203115

206111

A
L

001102

202102

202104

203113

203117

206112

H.8. 101
ENGL 101
2.9. 110
SC 110
1.%43.101
BIOL 101
1.%49. 103
BIOL 103
9.AH. 111
CHEM 111
9.AH. 115
CHEM 115
2.AD. 111
MATH 111

AWUN 1 arAnISANEIN

H.8. 102

ENGL 102
1.%49. 102
BIOL 102

1.%49. 104
BIOL 104

9.AH. 113
CHEM 113
9.AH. 117
CHEM 117
9.A04. 112

AWUN 1 ArAnISANEIN 1

AN HRUGIN 1
(Fundamental English 1)
AAANEATUININT
(Integrated Mathematical Science)
FaAnefigs 1

(Basic Biology 1)
UHURN152INeN 1
(Biology Laboratory 1)
AR 1

(Chemistry 1)
Ufusnsiad 1
(Chemistry Laboratory 1)
WARAAH 1

(Calculus 1)

2
ArEEsneEtgIL 2
(Fundamental English 2)
FaAneRug I 2
(Basic Biology 2)
UHURN158INeN 2
(Biology Laboratory 2)
\AH 2
(Chemistry 2)
Ufusnsiad 2
(Chemistry Laboratory 2)

UWARAAN 2

99N

nuIfin
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

nuIfin

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)



207117

207187

A
LY

001201

202231

202260

203206

203209

MATH 112
ANN. 117
PHYS 117
2.04. 187
PHYS 187

W7 2 arAnISANYIN 1

H.8. 201
ENGL 201
1.79. 231
BIOL 231
1.%49. 260
BIOL 260
1.AH. 206
CHEM 206
9.AH. 209
CHEM 209

1

(Calculus 2)
UJURN1TARNS 1
(Physic Laboratory 1)
AR 1

(Physics 1)

99N

A9EIBNALATIZA LA NITR YUY NHUSEANBNA
(Critical Reading and Effective Writing)
WUGAERS 1
(Genetics 1)
N199ASTUULAZATHANTNNANYVINTININ
(Systematics and Biodiversity)

Aa ~ ¢ © o/ o/ a p=\
LARBRYEI RTINS URNANEIUENA1YIT AR

(Organic Chemistry for Non-Chemistry Students)

Ufufn1sindauwaddmsuinAneiuenanedznd

(Organic Chemistry Laboratory for
Non-Chemistry Students)

NN NP ARTURTATIAANERT

(Science and Mathamatics)

¥
s

001225

211315

211319

215205

215206

W9 2 A1ANISANEIN 2

H.m. 225
ENGL 225
1.171.315
BCT 315

9.73%. 319
BCT 319

1.9%. 205
MICB 205
1.9%. 206
MICB 206

99N

nedanguuUBuAMeEmansuazalulad
(English in Science and Technology Context)
FoadiDeiu

(Introductory Biochemistry)
UftRnstaadidesd

(Introductory Biochemistry Laboratory)
9RTIINLT

(Microbiology)

UHURAN159a8INeN

(Microbiology Laboratory)

NGNIIINHBLANFASUATTIANATERS

(Humanities and Social Sciences)

Y NADNLES

1(0-3-0)

3(3-0-6)

18

nuIefin
3(3-0-6)

4(3-3-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

18

“nuaefn

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)



(Free Electives)

12

NANAYINTTEYUIHUAINTIN

(Activities Base Course)

¥
A

W9 3 A1ANISANEIN 1

202311 9.99. 311
BIOL 311

202342 1.90. 342
BIOL 342

202371 9.91. 371
BIOL 371

Fonensziumasuarliana
(Cell and Molecular Biology)
wnwEETANEYia T

(General Plant Physiology)
Hiaranen

(Ecology)

AgNaNITANABNYERdN N

(Major Electives or Minor)

NN AR TURLRIANAERS

(Humanities and Social Sciences)

¥
A

201191 72.99. 191
SC 191
202305 1.917.305
BIOL 305
202405 q.91. 405
BIOL 405
214341 1.99. 341
ZOOL 341

AW 3 arANISANEIN 2

ATEENIHIUAINTTH
(Learning Through Activities)
Fnatif

(Biometry)

ATNUINTT

(Evolution)
fanafisine ol

(General Animal Physiology)

AgNANITANABNYERdN N

(Mdajor Electives or Minor)

Y NADNLES

(Free Electives)

24 [l
v A

AUUN 4 ArANISANEIN 1

AgNaNITANABNYERdN N

(Mdajor Electives or Minor)

NENII VB ANFASUATTIANATERS

(Humanities and Social Sciences)

1(0-3-0)

FUH 18

S TIL T
4(3-3-6)

4(3-3-6)

4(3-3-6)

FUH 18

“nuefn
2 (0-6-0)

3 (2-3-4)

3 (3-0-6)

4(3-3-6)

599 18
nuIfin
10



13

F24 [l
="

T4iI7 4 Mansineai 2
202491  2.%7. 491  AHNUEIING
BIOL 491  (Biology Seminar)
202493  0.%7. 493 lgynnRLeENINEaNeN
BIOL 493  (Special Project)
Fpnanizdudanuiadnin

(Major Electives or Minor)

3.1.5 AMBBUILANYMENSLUINIL

sz llunanman 1

599 13
nuIfin

1(1-0-2)

3(0-9-0)

3N 13



14

AIANUIN

1.  AIBBUIYANEMLINTTUINIL

1.1 AneRYANYAYIA (General Education)

ﬂ@juﬁ‘a’ﬁﬂ’m’umzﬂ'}‘sﬁﬁaﬁ (Language and Communication)

W8, 101 (001101) - mmé’\mqwﬁugm 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Saulafidaeinuran - Tud

MM3RaTINENEINgE WeNTUTT NS Eamlsza1 T vinwznisils wa dmuuazidonly
szudinadiu TwusumedsanuazdmusssnivainanuiensGeuinanntim
Communication in English for everyday interactions. Basic listening, speaking, reading and writing

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

d.8. 102 (001102) : mmé’\mqwﬁugm 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Lﬁ@u\fﬁﬁﬁﬂﬁﬁhuﬁ@u ;o dH.e. 101 W%’ﬂ(”]’mﬂ"J"lNLﬁ‘LA‘D’ﬂUﬂﬂQﬂ’]ﬂﬁ‘h”]

M9ReANINEEINgENENSUTTNIWE WERnUsra1 T4 sinwznnaile e s ua@enlusysiy
Ao o 2 ~ o/ o/ A A = 12 a
14 u%@uﬁusﬁumuwm\immLLamwuﬁﬁNwwmwﬁm#ﬂLW@mﬁLﬁﬂugmaﬂm%m

Communication in English for everyday interactions. More advanced listening, speaking, reading

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

4.9. 201 (001201)  : A1SEIUBYIASIZLAZNS R YUaE 19T USLRVBNG 3(3-0-6)
ENGL 201 . Critical Reading and Effective Writing
Goulfidasinuien .9, 102 viEemANNFuaLI0901FAY

VNEZNIEIINOEAMTUNITENBAATILINNUNRIIY ALATIBANNT UATNNTRENDENIH
Uszansua TwiademumananlevasdGen

English language skills for critical reading from different sources and media and effective writing

on topics of students’ interests.

N.8.225 (001225) : anwidenguluuduvianeieaniuazmalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context

Goulafigasrinuian  : .9, 102 WapANANNITWaLEDINARYN

Wi D AASURNANENATLAVIENAINRS LAZAEAFINTINFNERAS
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Specific language functions, components and skills for effective communication in science and

technology contexts.

NANITINRPEFNASURZAIANAIEAS (Humanities and Social Sciences)

H.u4. 103 (009103) . ﬂ’]i?ﬂ’]ﬁﬂumﬂu@:’,ﬂ’ﬁﬁqLﬂuﬂﬂqﬁﬂumﬂ 3(3-0-6)
LS 103 :Information Literacy and Information Presentation
Sonlfidasinunen T fusuiin@nunfWldhsnen

mmwmaLmzmﬂmﬁﬂﬁiy"ﬂﬂ\‘lm‘mumml,mm‘i?m‘mumﬂ ANHABINTTURENTTURINKAN
ANTEUVIA WARIANITFUNALAZUINITNITEUA NINLINTFTaumALaznITTnazidey n1aauaAu
FIRUNA NITUILRUTITEUNA NITUNEUBFITEUNA N1T8NTUATNFTEULTIUNNTH

The definition and the importance of information and information literacy, information needs and
information seeking, information sources and information services, information resources and organization,

information searching, information evaluation, information presentation, citation and bibliography writing.

N.15. 100 (011100)  :  sywdiuUSHgyN 3(3-0-6)
PHIL 100 : Man and Philosophy
Goulafigasdiuien  : (Hd

AnunTiitnlananamung aasdn wmafiin dufle 38013 gassnanauazsaLineralsagn
WU gl Sy UM ansang AaaneuLuIAAdIAaeaaIuAIN A1TEnTind A nSuRATEY
mwmmwLLﬂzﬂvqm;i\mms'—mmNgwﬁ

The study of meanings, values, origin, scope, and methodology of philosophy; philosophy in
comparison with other related sciences; philosophical concepts of man's place in society and the universe,

responsibilities, meanings and ultimate aims.

N.45. 277 (011277) © F9RYFIEAS 3(3-0-6)
PHIL 277 . Bioethics
Saulafidasinuran - Tud

ATTHIHIULAZYDLLYRYDNTIAZL PNERS mﬁﬁﬁzl,ﬁu@mmLLN:ﬂ”ﬁTﬁmwwm%m\‘l@%ﬂﬁﬁ‘iu
FinTiIn17r NN15ARBIASEEITNINYITLTEINE Toynuasngulinesurmans
Meaning and scope of Bioethics. Evaluation and meaning-giving in ethics in general, especially

concerning living creatures. Ethical thinking concerning living creatures. Problems and theories in Bioethics.

WAL 173 (012173)  ©  fawDed 3(3-0-6)

RE 173 : Descriptive Study of Religion

dl dIQ-/ 1 1 (P-4
Goanlafidasnunes  :  (W#
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FITNTIRUATIDUIIAYBIFIEUT AHA WAMNINITUATUTLNNIBIAIENT JURLUFN9T] 289
AW BIIHYN NTLIUNITINANENT uwmmmﬂmuﬂsﬁuﬂm@ﬂqmmmmzﬁmu
Nature and scope of religion; origins, development and types of religion; different forms of atheistic

religion; semi-religious movements; role of religion in the individual and society.

#.99. 110 (013110) © AeangnugInLUsTaIu 3(3-0-6)
PSY 110 . Psychology and Daily Life
Soulafidasinuien - (il dmsuinAnunsbilddsien

Feaneniuidndszdnin Jadedmuanumrdiuyana Tadeduduiusninszndnyana g
NS

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.

3.A9. 100 (050100)  : 119l nET g 3(3-0-6)
HUGE 100 : Usage of the Thai Language
Saulafidasinuran - Tud

AnmuazinineyynisEnIn s

A study of the usage of the Thai Language and practice in writing.

H.AY1. 113 (050113) . vinsAuuazlannasmd 3(3-0-6)
HUGE 113 . Localism and Globalization
Boulfidaeinuriean - (s

AsAnEINITualanN1ATRY warnanIsnuAifdetinuardian AuaniTnlun1ssuile uay
Ao lFABNITUARIN] NTUENMINED TN AxDE a3 19ETIH
The study of globalization and its impact on ways of life and society. The ability to cope and respond

to the various trends. The search for suitable options in a creative way.

H.AN. 121 (050121) - wallasmatulseananan@es 3(3-0-6)
HUGE 121 : Thai People in the ASEAN Community
Saulafidasinuran - Tad

AAALAZRMNEINT5209L52 3 AN UEEN FOTUNNLATLINUWEa9UssnA e dunailasine
Tudazmnanandou uwamefisiassdiunisusudatiogdandululszsanendauasndniiqe
NHNDIFADDUIANYBILTTIIAND T

The origin and development of the ASEAN community, the status and position of Thailand and Thai
people in the ASEAN community, creative approaches to adjust to peaceful living in the ASEAN community

and the future prospect of the ASEAN community.
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9., 115 (109115) @ FAnduqunisy 3(3-0-6)
FAGE 115 . Life and Aesthetics
Ganlafigasnunan - Ha

AN LA FINTIRINITON UL F 5590 2R S uRalsuarImussInmnaanauiaase na Ty
FAnUszaniu gurseriusAalzariuanuarazduesn auUa3adausIIH AR AITNTD LATNANAR
o/ dl U =N o/
VmclwuﬁﬁNWNWﬂumﬂguﬁmiywmmﬁm
Beauty in general found in nature, works of art, traditions and culture and modern media used in
daily life. Aesthetics in western and eastern art. Traditions and culture, beliefs and cultural creations that

reflect social wisdom.

A.0N. 104 (154104)  : nnsevEndsuanden 3(3-0-6)
GEO 104 . Environmental Conservation
Saulafidasinuran - Tud

¥
¥ o '

Hynnlunissnnig uarnistuselomiannnineinssssngd dodiuluEes fiu Ul wn us
Fadun ayud WANIUETTHENR AIFIsTTHEA uazAIuandans19T AaAIUAENITaRENYLAY
upan1TunnsaysnEiduiiudmiuussmalng

Problems in the management and the utilization of natural resources with emphasis on soil, forest,

water, minerals and wildlife, introducing some conservation methods and conservation measures necessary

for Thailand.
&N, 105 (154105) @ gREsmumAlEIadszanii 3(3-0-6)
GEO 105 . Geo-Information in Daily Life
Soulefidosimren - Tuf

ANHMHNYIBIYR AN TAUNALATUNUIMIBIgR A1 TaumMANEARUsys1 94 waluladgh
mﬁzmmﬂLme‘aﬁ‘azgﬂGﬁ%mﬂiuiﬂﬁgﬁmmwmﬂ ANETINNY BNALTENEY FURLLATANINY UAS
pnfinansinunsmaluladusud srunszydiwndslandaganadien nsdisaesedndiaenindienig
a1nA 1198199938z InadaenInfien LAZITUURITEUNANRAEnS FauTeniTysnaniaiite
UszgndlmalnladgRansaunmianisiinassidsingg

Definitions and roles of Geo-information in daily life. Geo-informatics technology and application of
Geo-informatics technology. Definitions, elements, operative patterns, and developments of map
technology, global positioning system (GPS), aerial photo survey and interpretation, remote sensing (RS),
and geographic information systems (GIS), are including integration of Geo-information technology

application for various analyses.

A.0N. 106 (154106)  :  Asfiislanase 3(3-0-6)

GEO 106 . Disaster in Modern World
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ANENNEUIAENUAATR AaATRs5I4R uazannuyed N1snagnANEnianiasuile

1
v A o oA =

AUARITR N19Ta9AUAURITR N1TUTIVNAERIR anaIngsfian1sdanIsfaRt® nsldmaluladiie
N199ANITALNLR
Basic knowledge of disaster; natural and man-made disaster, disaster preparedness, disaster

prevention, disaster mitigation, resources for disaster management, using technologies for disaster

management.
14.#191.100 (176100) : ﬂgmmmmﬂaﬂﬂﬁﬂ%ﬂ 3(3-0-6)
LAGE 100 . Law and Modern World
Goulfidaeinunan - (sl

UWHARANNAGANIEY FOTWNNGUENY NgREIEiUUNUmNIHEIAN NgRHIEiUFIANTZNIN9
Uszma nguaneduilomaiesdiu uazngnanafuanigur unumasngangssAufiasiu sz
Fomailes uazunumassngrsnsiugalaniAdml Anundnsnsiiigmiainnadifnunsiieg dearu
ngnnsuazlanaiielng

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.

UE.19.101 (702101)  : n15@uLEARUsza79% 3(3-0-6)
FINA 101 : Finance for Daily Life
Saulafidasinuran - Tud

posdidaeinuunsniauanianialnludinlesdn T neasgIusiuamenIaiu nedee
FUATNININNTIEY NTINURINNIEEY N1515M15918 (8 518918 uaznnszrilan 13nnsesannti
M98 N1aDaNEn MR NM9uNNNTSuFMELINANNsaTIedEn nUsziANEe
MM9URLANE LazINTIARENAT WS BN RE AN A

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.
Us.N4. 103 (703103) : niaiufussneunisuarganadasdiu 3(3-0-6)
MGMT 103 :Introduction to Entrepreneurship and Business
dl dl v 1 4 ra
Rowlafifawiunien G
unuwnisdiuguszneumatiumsimmasugiaueslszme Tomatunisusznaugsia

AANHodzuausegs e tumadugussneunts anmuaeden Ussny qUuLLLAZWHWGSAS AENNTS
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TANNT NITIANITAIUNITARIA N1THAR N19EU Uy nnE ngrinnegsia gafesendelseng uay
9388TINAMIUALUTZNBUNS

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.
FIg1.100 (751100) L WATEgANaRs WEReU e 3(3-0-6)
ECON 100 : Economics for Everyday Life
Renlfifosimden T8

winArnAsgeansTiin U hEimlsrdaiu Adeatieeduniandn nnsslng aann swla
U5e9177% N1TARIFIEITHE NTRRIAZNI9FRIANT NI RUBLATRWHA 119919979 LATgRaN1TAn
WATNITRUTENINUTENA mﬁﬁ’wmmi‘lﬁﬁﬁ%mﬁ'\iLLQ@&@N

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

international trade and finance, and economic development and environment.

ﬂ'sjuﬁ’a’ﬁwmm@m%mzmﬁmmam% (Science and Mathematics)

2.9%. 110 (201110) D ANAFMARTYIINTG 3(3-0-6)
SC 110 :  Integrated Mathematical Sciences
Goulafigosminunen M3

FNg1nITAaNRIAeS INEARUTYI1 TN UsrdRraanismiuins Bumesifin a8 uddnUseendu
sRfunauitfymbudanuszdnis mamsaziiuiessinelangnisolsine nisdiass fatnsuns
LUUFIRDINNATAAIARS N19ANAUNNTENFUAZNNTUSZENA N1aMIAIARTENTIg NFuNY
fioya fToyaiazfusuaznisBonionaedas Madesdidunazniadium adfienisdnanls

Computer science in everyday life, history of computing, internet, statistics in everyday life, statistics for
solving the problems in everyday life, probability for describing the phenomena, simulation, examples of
mathematical models, matrix operations and its applications, optimization, data representation, artificial intelligence

and machine learning, sorting and searching, statistics for decision making.

7 504105 (205105) : AVENANEASIANLAYaITHEITH 3(3-0-6)
GEOL 105 . Earth Science and Civilization
Goulfidaeinurian - (sl
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Principles of Earth Science, The Earth in the solar system, System and evolution of the Earth, The
origin of man, Earth resources and civilization, Geological hazards and Environmental geology and

sustainable development.

2.49. 101 (208101) L ARREIMATUNITANNTIRLAZNITYINNY 3(2-2-5)
STAT 101 : Statistics for Everyday Life and Work

dl dl v 1 1 [P

Seulafidosunen - f
afffun1sRnssEiauaznisUszneudendniulaniiaqiuuazewian nszuaun1sBIAaRALiD

uiilatloymnihintugWmmnnisfidstin naliadfdmiusdunemnuaznaresisingnisaisinge ne
afunaUangnia0ifildudusudiasaniusinazifiu prasinanfiuuaradifmans sodeuisaaniu
g Annidedte FrasiesgUuazniallaunandnsagunieada nialiuslomiandoaquitlian
Teifaudaneatin

Statistics in everyday and professional life in the present and future world, Reasoning process in
problem solving for sustained development, Explaining causes and outcomes of phenomena with statistics,
Explaining stochastic phenomena with probability, Probability and statistics, Fundamental statistical
methodologies, reliability of conclusions, and the use of statistical packages and Utilization of conclusions

from statistical methodologies.

v

1.9%1.100 (211100) . A sRTAedRTuLaYnnTastilen 3(3-0-6)
BCT 100 : Eating Well: Better Living and Disease Prevention
Boulfidaeinunean - (s

Tneunn1suassiaE © quaan anendnans uazatzan a1mnsfinasiulaenau @ AvdeanIs
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Tsnludapnasialml : uide Tandan wiman wdem anslides fiegn annisumifinde gRANGueN
waTRUA

Nutrition and self: health, science and life style, What you should eat: dietary requirements, food
labels and recommendations, Energy from nutrients, Vitamins, minerals, water and fibers, Food
supplements, Food additives and Diseases in Modern Society: Cancers, Obesity, Diabetes Mellitus, Stress,

Indigestion, Constipation, Premature Aging, Low Immunity and Allergies.

8.9%. 201 (601201)  : wann1suUssUuazauaNeNg 3(3-0-6)
FST 201 : Principles of Food Processing and Preservation
Goulafigasriuien (W3

AnEfeavAUTENoULATATIAININBINT FIR2BINITHLR89811T anaiduRs
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Introduction to foods and products. Food loses, storage and utilization. General principles of food

processing and preservation through food industry, including quality control and standards.

&N.105 (651105) © SruUHaARUgININ 3(3-0-6)
VM 105 : Ecosystem and Health
Goulaiigasuien (W8

mmL%@ﬂm%wdw‘i:uuﬁmﬂﬁ’uzg?meLmeﬂﬂﬁzwum'ﬂmgHﬂ WRTAR IR NTYTNNIT
avAAnuinAngmans aeduianasospnnudsnulasiudenafiy @9 uarReuandan Tas
nzflazdananaznusadanngme

The relations between ecosystem and health and effects on human and animal life. Integration of
knowledge of science for explaining the changes of plants, animals and environment, especially the changes

that affect to human life effects.

F91.99.111 (953111) © HANFWISEINS LTINSz a1TN 3(3-0-6)
SE 111 : Software for Everyday Life
Saulafidaeudan - Tud

WHzHNANEME 29AUTENAL WATUNUANYBITaNALIS IHEAnUEe19u nTrinendwadnn
Uszynd i Tnudnusineg 817 FrnduyARADIRNANTI0NIN WATENTAUATININIBEIR Aiueeing
n19g9Aa ileLszAnBnImLazNIsLEMIITANIT wazdnuniafundnade adeiianlatugramnasy
FoNAUS 1 adnsine Tifleados anagards uasReufiAtunisloneendued aaaneufirni
1n9maluladrenduasuenian

The course will provide basic understanding of computer software: what it is and its role in
improving our daily lives. Major areas of software applications and products popularly used today will be
introduced including software for personal use to improve productivity and quality of life, for organizational
enterprises to support business operations and management, and for education and research activities.
Latest issues in today’s software industry such as career choices, ethics, future trends, and direction will

also be surveyed to provide the overall picture of the field.

ﬂ’sjﬂ"?‘ﬂ"’lf%iluiﬁhuﬁ@nﬁﬂ (Activities Base Course)

2.9%1.191 (201191) o MeEeRiKIUAenTTy 2(0-6-0)
SC 191 : Learning Through Activities
Goulafigoanunen  : W3

a o

AdinsanfienssuiifeadasiunsimuiguamilnAnen naaEineziazlssaun15dTan
' A o X a o @ ! Ao & o/ a '
fineq Agnantuwiennaluuaznienenunidnads ndondsznaunfivininAnenfidousanln
$291981399n13ANEN IuEMNANeaY fiansausney maHassavin i AnedsygndlinisBeng

a1nfianssnsne [WimmlwiuAgaiunisadsananiniia aszninlugmataauliuuged finns



22

o a v o @A A = ° v @ ' °
Wayaanan Winlannsvinenudiniin famsssn a3es99 aansmir (U Hdwwouedredunisss

Y
o A

Intuaunanlintianuguisnsniauazania niensiansnsiane dilnuaziuRareusenes
WREAIAN

Activities to promote skills/moral and ethical behaviors in addition to development of personality,
art and culture, local wisdom, environmental preservation as well as community-based economy by

students under supervision of advisors and/or joint supervision with the government or private organizations.

2.991.192 (201192) D AREFINANE 1(0-3-0)
SC 192 : Doi Suthep Study
Geulafgewinien (3

Anunaaugunie 4 {5 fia FAinnenieniw : 5583ne1 Afinsanaw : szuuian uazAm

NAINNATENNBININ RANNTIANLAIMUTIIN © AFHILATHIREEANET LaslAn19n15eRsnY :

1 ¥
=

Mufionsny nsituiuaznisviesfien@eilivng annaniksszndasguniusnanendedeo s
Studying Doi Suthep in 4 aspects: physical - geology, biclogy, 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.

A.8.121 (057121) . yausaileFinuaznisaanidnis 1(1-0-2)
EDPE 121 . Football for Life and Exercise
Saulafigasnuran - Td

mﬁ@ﬂﬂﬁflﬁ’qmﬂLﬁ@qﬂmw%ﬂmﬁmuwmum nseugusnEuazaatefiulniiiausa
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yosnaLiugiau uaziafinuiiawauaa

The principles of exercise for health by playing Football. Warm up and cool down. Playing in each
position and in different styles. Rules of playing Football. Analysis of Football matches and participation in

competition at different levels. Benefits and etiquette for players and spectators.

AA. 122 (057122) : desiiedAsuaznisesntidenis 1(1-0-2)
EDPE 122 : Swimming for Life and Exercise
oulofidoeudan - Tfl
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The principles of exercise for health by Swimming. Warm up and cool down. Principles of breathing
and movement under water. Using body physically to swim in each style. Helping others from dangers in
swimming. Swimming for health and participation in competition at different levels. Benefits and etiquette

for players and spectators.

f.a. 123 (057123) - aaamdusaieTAnuaznnsaanfIaInIe 1(1-0-2)
EDPE 123 . Volleyball for Life and Exercise
Boulofideoenudan - Tfl

nsaanfdsnuioganinlagnisiauiaaaduas n1souguineniauazaatefnlufinm
19aadUsa NNsauIealaduaaluAIwIsne] n13lEedaardausieg sa9s1entalunisian
snaagduan ninvalUuaznsiuazusluiineaedues nadazgndiauiineaiadunalugyuun
fng NsRATIiinanisuwsiueaadusauaznisiinsanuteiwsaadusalusyiusne Uszlomd
uaznasmansnaiinfiauuasiain iivieaiadues

The principles of exercise for health by playing Volleyball. Warm up and cool down. How to play in
each position and how to use parts of body to play Volleyball. Rules for playing and scoring in Volleyball.
Playing Volleyball in different styles. Analysis of Volleyball matches and participation in Volleyball

competition at different levels. Benefits and etiquette for players and spectators.

f.8. 125 (057125) . AensTninSamaziieTAnuaznnsaanfidanie 1(1-0-2)
EDPE 125 : Rhythmic Activities for Life and Exercise
Boulofidoeudan - (sl
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The principles of exercise for health through Rhythmic Activity. Body movements in different styles.
Body movements with rhythm and music. Folk dances and social dances. Social manners and social dances

etiquette. Analysis of social dances types. Participating in and organizing social dance parties.

A.8. 126 (057126) . UnmnALeaieAnLATNNTeentNaIn 1(1-0-2)
EDPE 126 . Basketball for Life and Exercise
Saulafidaeudan - Tud
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The principles of exercise for health by playing Basketball. Warm up and cool down. How to play
in different positions, safety and regulations. Playing Basketball in different styles. Analysis of Basketball
matches and participation in Basketball competition at different levels. Benefits and etiquette for players

and spectators.

f.a. 127 (057127) C uuARuFUReTARLATN1TRENRNAINTY 1(1-0-2)
EDPE 127 . Badminton for Life and Exercise
doanlfidasunen (W8
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The principles of exercise for health by playing Badminton. Warm up and cool down. How to hold
the racquet and body movements to hit the shuttlecock. Rules and scoring in Badminton. Playing Badminton

in different styles. Analysis of Badminton matches and participation in Badminton competition at different

levels. Benefits and etiquette for players and spectators.

f.a. 128 (057128) . ynflaieTAnuaznnsanntidanie 1(1-0-2)
EDPE 128 . Tennis for Life and Exercise
Saulafidaeudan - Tud

nseenfdsneiteganmlngnisidumuiia nssuguinnsuazaaeduluiimuis n1s
Fuliiuazniaindenniaesisnaiodinfgnumialudnuosisg ninumuiiaialuuszniesiy
Azuu it uds nsdszgndlanfiaumialugluousie nsiteszsdinunisudeiumuiiauas
madindannautsiummiiatusziusineg daslsmiuazansamasnadudisuuaziainbufivimmia

The principles of exercise for health by playing Tennis. Warm up and cool down. How to hold the
racquet and body movements to hit the tennis ball. Rules and scoring in Tennis. Playing Tennis in different
styles. Analysis of Tennis matches and participation in Tennis competition at different levels. Benefits and

etiquette for players and spectators.

f.a. 129 (057129) - widawmdnfietanuazn1seantidsnig 1(1-0-2)

EDPE 129 . Table Tennis for Life and Exercise

dl dl9/ 1 1 (P-4
Goaulafidiasnunen  :  (W#
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mapanfdsmeeguamlpsniaauiiidamiia nisauguaniguazasedulnim
widamia maduliivaznianienineesisnaiedindgnundammiatudnunisieg ninwinl
waznsiu Azl dawmila nsUszgndiauiivauidamsiiatigUuuusie nsiiesisiing
mawteiumdamdauaznisdnsanudeiumdamdalusziusineg Uszlamiuazinsamaasmsiiv

o

Hianuaznfn ufidamila

The principles of exercise for health by playing Table Tennis. Warm up and cool down. How to hold
the racket and body movements to play Table Tennis. Rules and scoring in Table Tennis. Playing Table
Tennis in different styles. Analysis of Table Tennis matches and participation in Table Tennis competition at

different levels. Benefits and etiquette for players and spectators.

f.8. 130 (057130) . nediieTAnuazn1seaninasnig 1(1-0-2)
EDPE 130 . Golf for Life and Exercise
Saulofidaeudan - Tud

mepanfdsnieieganmingnisaniinadn nsauduinniauazaanednlniiinad
naquld vimeniafignuaznisininiiinednludnuoissineg nininisannednialluaznisri
AzunnluAnean nsdszgndiauiininednlugtuuusieeg nsBiesnzivinnstunisiinadwuaznig
dinganutsiunadntuszdusineg Uslamluazunssvesniafuiisuaziaisufiiinodm

The principles of exercise for health by playing Golf. Warm up and cool down. How to hold Golf
club, stance and position in Golf. Rules and scoring in Golf. Playing Golf in different styles. Analysis of stance
and position and participate in Golf competition at different levels. Benefits and etiquette for players and

spectators

1.2 BHAAIA RN (Field of Specialization)

1.2.1 32%LAK (Core Courses)

292,101 (202101) @ FoAnenfingu | 3(3-0-6)
BIOL 101 : Basic Biology 1
Renlfifosimden T8

U1 528 UARNNINANeNmans AnYaEIenIranIReiiTan N199nsTuuRiERn aneuad
109A98FAR Lrad uaT WUNUBATH WugAanfuarooiugAIEAs nalnaesddanIn1s A
WaINVaaRIiEIn laseadtsuasniinfinesiiy Taseadnsuasndinflonsdnd uazy Trdnanuas
WORANTTH

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

and function of plant, structure and function of animal and ecology and behavior
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292,102 (202102) : FaAvienfings 2 3(3-0-6)
BIOL 102 : Basic Biology 2
Roulfidewimnen  : 2.99. 101 uaz 2.49. 103

FLUUHNALATN1TEYSNE 11999 UNNTINETR 63938128989 UATEFTINNIBINY

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

physiology
1.29. 103 (202103)  :  UfURANN5EIANL 1 1(0-3-0)
BIOL 103 . Biology Laboratory 1
Saulafigasriuian - awmudouEaundansy 2.49.101

niesganssem lassadrouazntinfianaead n1annaleasziuead nsulaead Wugrans
ATHUINITUATANMNNANNVALBIRINTIR (Haidiafy HeEednd woRnssn uaslinringiUsranng
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution and

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

1.99. 104 (202104)  :  UfjiEN19EANen 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
Soaulafidasinudan - awmzdaundandu 2.99. 102

a o A

UNHI rUUHRALAZN1581RSNY N139ATUUNANHETR: 9RuNTd Aruardnd nngdnin
=9 = © g cil (% = PN o/ 1 [ o

WisuiteuTudnd nnsuaniufenfineg ’izuumgum'ﬂﬂ@mmLme'ﬁ?J'umﬂ FEUUUILAMLATDIBITTU
AnERN geslundnd nsRuiuguaznisedaiuiuasiasaudng nsdoassiuas nnsanLaaely
= a =1 o -4 o g
W m’imuqum'ﬁmﬂmsfmw LLN%ﬂ"I’iﬁUWWQLLN%ﬂ"I’i?IEJ"IEIWiAﬁqW‘ZT

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

in plants, plant growth regulation and plant reproduction and propagation.

2.A4. 111 (203111) @ wAd 1 3(3-0-6)
CHEM 111 : Chemistry 1
Boulofidoenudan - Tfl

vynshuazBanasdnsiugniand Tassadweaznen sz luansdsznoulssinmsingg auna
waf gomnamansidand i i 8198:R18UAAIARBER NTA-LUE LATIRUNAATIASIBIAR

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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2.AN. 113 (203113) @ AN 2 3(3-0-6)
CHEM 113 : Chemistry 2
Raulafidasudan  « 2.AN 111

2% [ = =) o ca o
AN UDIARILASUDID ﬁ’]@;L’iW’iLsfmmwwLL@?:T@W:LLWW%%L a9Usznavlaeesfiud ANAR
= a ¥ A a a -4 Aa =
N19RZANEIDINADURTANAANIINANIIBIEDU LARHIARET LANTNVRE N'l’i%qTNL@q@ Tanyaaad
Gases, liquids and solids, representative elements and transition metals, coordination compounds,
equilibria of salt solubility and complex formation, nuclear chemistry, organic chemistry, biomolecules and

world of chemistry.

AN, 115 (203115) @ dfjdfAnnsuadl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Gonlfidaiuden - amzdeuEaundandy 2.a8.111

wiadasineg ufasdfifinisiad U§A5en8maiuasuarans1ssnousnamesuny a15n1mun
UBnnos: nsfaassiunaBaneananian n1sdanszd inmaBeneranannazgfiflonnesd wiise
wiuarlaseadsluans anganiuazUffiseniunay anndeneelfisen wadnaninuazioad
Audindn B1annsdda n1svanaalianalaganfunisanasassgadanuis angansa-uauas
ines n1slmsansa-ua nslnmstn eaunamansiad: U§Ase1lelafuiueasueilau uaz
N1INARBINLA

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent: synthesis
of calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and molecular
structure, chemical equilibria and reversible reactions, heat of reactions, galvanic and concentration cells,
electrolysis, determination of molar mass by freezing point depressing, acid-base equilibria and buffers,

acid-base titration, titration curves, chemical kinetics: iodination of acetone, and special experiments.

AN, 117 (203117) @ Ufjd@nNAd 2 1(0-3-0)
CHEM 117 : Chemistry Laboratory 2

dl dISJ ! U a b4 o/

Soulefidosnuien  : 2.A8.115 uazamsdounioniy 2.a8.113
MTRATIBIAUNTNIBINAN LDBBUNAN | 1| Il WAZ IV U969 NM93ATIZAIENAmNTNIBILAY

Topauuazusulpoanrsundadiad e anuzeandinturasuamiien a1susenaulreasfiudu naves

Qd‘d ! =) o/ 1 dl [22
PUNYHNHADNITALALUDILNAD wﬂ@mm‘m:mmmLLﬂ@L%f—JWMLWW ATTNIATANTIYBILN N
Tasea31an@n n1siasnzinnaaiidunid nmanaaeuatilulsnse uazlusiiv nnsinudfasen
gniafifinduansfuii uazn19iinanssiinde

Qualitative analysis of some cations of group I, Il, Il and IV, qualitative analysis of cations and
anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of temperature on
the solubility of salts, the solubility product of calcium sulfate, determination of the gas constant, crystal

structure, organic chemistry analysis, carbohydrates and proteins tests, the study of saponification of fat

and wastewater analysis.
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LA 11T (206111) @ UWARARW 1 3(3-0-6)
MATH 111 . Calculus 1
Soaulafidaeudan - Tud

1
o/ =<

BURUTUATA1TUTLYNA N19M1UTRUTULATA1TUTLY N auN19 B9 RN o UAUNTILAZAIS
Useyned
Derivatives and applications, integration and applications, and first-order differential equations and

some applications.

1.AM. 112 (206112)  : WARANH 2 3(3-0-6)
MATH 112 . Calculus 2
Goulafidasinuden A0l

ANNITBIDYAUTITUANTUA LAY Weridunatedauls USRUENaedU aunTueud
Linear second-order differential equations, functions of several variables, multiple integrals, and

infinite series.

AN 117 (207117) @ Ufjd@AnnsNand 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Geulafigewinien (3

nszuaWArfiRnsfgatunisEnsnamsinamans uRAndugm Selsznoudag N3
VIARBIAST NFIUNaAnS gaunarans aau i anazusngn viewmans uasiandyaind
Laboratory course dealing with scientific methods in basic physics consisting of various experiments

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

INN187 (207187) : WANK 1 3(3-0-6)
PHYS 187 : Physics 1
Boulofidouden - (fl

MUABUATNIIIA NAFIERS NNTAM ARW uATLREY 209(a goannarans (Wi auaninsia
AU ANUATEHINULHINGN ViAnFNanS uazARNAy Al
Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics,

electricity, electric field, magnetism and magnetic field, optics and modern physics.
1.2.2. 3UUWRBWILHI27 (Major Courses)
FANINZAIYT — WNWAIAT (Core Courses)
1.949. 305 (202305) :  FoadA 3(2-3-4)

BIOL 305 :  Biometry

danlafidasniunen  :  2.99. 102 w3 1.947.112
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A9 AN N AN T IHNNTUAT YN 19BANYT A1TIURUATTNAREY N1TULTHALAZ
U AUHANITVIAGEY NITVARBLANYRAFIN NTMAEINTTEN [aauass uaznisdnsnsieBeud
The application of statistical principles in solving problems in biology, the planning of experiments,

the interpretation and evaluation of results, the testing of hypotheses, regression, chi-squared, and analysis

of variance.
2.A4. 206 (203206) : LANBWVEEANWSUNNANEINENA1213 AR 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
Saulafigasriuian  :  2.A%.104 %38 2.AN.111

unsin AFTIuNLaTNITiende n1aiinsisianslsznaudunid iuszTulaananas
asawad Ufiseeddunad uadvnfinlalasaniuen lalawedfuuazlelnunilassy ameslownd
a15Uszneuuelsuufin a1sUszneuualalau weanesed Auea wardmes 1ailu uaaf BduasAlan
nanAsuBn@anuaranins mslulansn afn nsnazilu whilnd uazlisfu

Introduction, classification and nomenclature, organic compound analysis, bonding in molecules of
organic compounds, organic chemistry reactions, aliphatic hydrocarbons, isomerism and conformational
isomers, stereochemistry, aromatic compounds, halocompounds, alcohols, phenols and ethers, amines,

aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids, peptides and

proteins
1.A4. 209 (203209) :  UfjdEnseBunAdAmTuInAnE danaAdELAd 1(0-3-0)
CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students
Goulafifasriuien  :  2.A.108 938 2.AN.119 WaB 2.AN.115 uazamdaunsantiy

1.AH. 206

a ¢ v a a c{

UjiRniaaddunddisinmaiaiididy a1f nsvinanstiudgns nnsuenuaznisadn
§158UNn3d N13Any1aNTRY 2Ny Heidu129819BUNaE N19RILATIERE19BENSE wasAne1UfAGen
s Arianlannsansdunad awaslownd

Laboratory course in organic chemistry emphasizing important laboratory techniques: purification,
separation and extraction of organic compounds. Properties of organic functional groups. Organic synthesis

and various interesting organic reactions, stereochemistry.

2.9, 315 (211315)  :  Foaddeesn 3(3-0-6)
BCT 315 :Introductory Biochemistry
Goulafidaeinurian  2.AN.202 ¥i38 1.AN.204 ¥iEe 1.AN.206

UNUIgEAdeaeRalEdn - 1waALATeIAYTLNBUYBIYAR NANNITANEINIITILAT
Aslulanan Ao narazdluuazlati wuladuarlaeulnl naafaoaasn NTasHIUBIANATaULAY

FINANU wavduaiiUseynd



30

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

electron transport and bioenergetics and applied biochemistry.

.99, 319 (211319)  : UfjdREnsTuafidesdiy 1(0-3-0)
BCT 319 :Introductory Biochemistry Laboratory
Roulafigasnuien  : amudoundanty 2.am. 315

ASlulanTn Fanaseu AR 1U9f eulEd uay nanfinpaan

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

1.9%. 205 (215205) : 9&ATIINIEN 3(3-0-6)
MICB 205 : Microbiology
Geulafigewinunen  : 2.9, 112

Rq

ad a dy a N o = a a N o a =
"Jﬁﬂ"lﬁ‘Vl"N‘\Zﬂ%‘J"J‘VIEI’] Tﬂ“ﬁu’]ﬂ"lﬁLL@;",ﬂ’ﬁLW’WLNHQ@ZNM‘W‘ﬁﬂ ﬂ’]‘iL@‘ii}JLﬁUTﬁﬂﬂQ@ZﬂuW‘ﬁﬂ FAUNT

o

Tnsurdlonuazguedlon ATIMAINNATEUATNNITATIURNLLATIEY IUNUAEHYBIAWNEY Wig

(%

mansuaznaluladidanineesgdwnad i¥auazgRAniuanen 9dunsduarnisnalsa 9agaanen
Ruwanden ff«ga%ﬁwmqmmwﬂﬁwLmzmmﬁ

Methods in microbiology, nutrition and cultivation of microorganisms, microbial growth, prokaryotic
and eukaryotic microorganisms, bacterial diversity and classification, microbial metabolism, microbial
genetics and biotechnology, viruses and immunology, microorganisms and diseases, environmental

microbiology and industrial and food microbiology.

1.9%. 206 (215206) : UfUAENI998TINN 1(0-3-0)
MICB 206 : Microbiology Laboratory
Soulafidasinudan  2.992.112 uavawzfoudeundaniy 1.9%.205

N"98199998unaE NM3ALANGAUNEE n1anzaesqAunad Tassadrasuuafide ng
Wiadvlauazlnauinis mManzassuuafidetuannBeangian AnuniznisedyrenuniiGely
a1 aAEE uuaAtNeeuuaiiEs Hele TefauaznRduiuaneg 9a89Ane1reaii qadiansn
VBIAU 9ABIINYNVBIBINTA JRBIINYIGAFINNTTH

Survey of microorganisms, control of microorganisms, cultivation of microorganisms, bacterial
structures, growth and nutrition, cultivation of bacteria in anaerobic condition, cultural characteristics of

bacteria, bacterial metabolism, fungi, virus and immunology, microbiology of water, microbiology of sail,

microbiology of air and industrial microbiology.
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FYNRNIZHI2T — UIAU (Major Requirement)

149, 231 (202231)  :  WUGANERT 1 4(3-3-6)
BIOL 231 : Genetics 1
Saulafidaeuian  © 2.99.101 LAY 1.99.103: %138 2.92.111; ¥i3e 1.907.184

dl = o A Qy v A aa o o/ dl
WHAAAEUEN Tafdadada lan1auLarn1sNAReUNINEaR NITATINRANAILRTNHTNTINI
d?, o/ o/ o & 1 = = a al/ 1 o/ a = o
TUAVINA ANFNAUF TN EULAYE AN TIMTU n19tnenendnaen1eUuno Bululssans WY
MARSFIMSUNTUSULT0INE ArnRaUnfdesuanuarlassadveaslaslulon fowdn ninaves
wsluazingnasniulrlananadn arsingnssnuaznisvinemendu Wigieansss

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

genetic material and gene expression, genetic engineering

2.99. 260 (202260) : A199ATZULBAZAIINARINARILNTTINTN 4(3-3-6)
BIOL 260 : Systematics and Biodiversity
Saulafidaeinurian  © 2.992.102 LAY 1.99.104

ANHATATY2BINITIATEULUAANUNAINNATENINTIAIN N B N1TIANFUNDLUDIU
Twafiat wazilsladuitugnu mallaniaifiudaetisuazstusannguuaiunsiy Tnsfiad uazisla n1g
UsTENENEnLAZNITRTEINEN M AR ngNNaueTIn Tnafiad wazilsla nsdnsruungusemeTIY
Twafias uazilsladufiugiu aanainnanenisdanmessnguuewass nafad uazilsls ngug
nadAnguiriuiiugin malaniafufatiuazsausInfiy N19T8I8ENENITUAZN1TAIED

[
a

Anenransiy n1adaaruuRTiuRugIN AnamatnatEnIsEn ety nguFniaTangudndin
g walAnafufmeuazauTIndad MaussesdnemzuaznaRIdeIemansand nna
Fazundndiuingu annsmanransvnsdaninessdnduasfiinnsiieaias

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

classification theory of animal, animal sampling and collection techniques, description and scientific

nomenclature of animal, basic systematics of animal, biodiversity of animal and related experiments.

2.49. 311 (202311) @ F9AvensvsumaduarlnEanag 4(3-3-6)

BIOL 311 : Cell and Molecular Biology

Goaulififasdiunen  :  2.249.102 uay 2.99.104 viae 2.949.112
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AnTInTBdTaRLALIATIE RN IuIBsT LU ETAnen Baluiana TassaEsuazntinfians
anfunuuadsineg dginauaznaulnaessad nnswasuulasgldnuasnaimiifianizinsead
MIUATI1IR9ERE LazATNANLTaINeT NM9AATIsiiTadInLA uazmaiFiRnsfidades

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

290, 342 (202342) : WnwaETANEVafl 4(3-3-6)
BIOL 342 : General Plant Physiology
Goulafidaenuian  2.99.102 ua 2.99.104: Y38 1.90.112; UaL 2.AN.204 8 2.AN.206

n1aAsugUndaw adRonazin Anudiugoasii iy wunuoddy uled nns
Fonziussnansla wiuedtueesiulpsian samemisfidniuuesdninost nsaasinamng
LAZAEN93T9sE N19RALATNNTAAENBINBTMNNT AMHEANENYIBlasANLATN1TIAN1ST nafiule
WAYNISI93TY TEALLBINTITATLANNITLIIEY m‘am‘u@aﬁmﬂa@‘%TNuTuﬂ‘azmumiL@%iyLﬁiﬂm asiuln
BNTRLIE neRnraLAZIN9La3T) N1adeNEanyLanaRndaLazUfTRnNsTiAuades

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

process, reproductive growth, fruit set and development, senescence and dormancy and related

experiments.
.29, 371 (202371)  : HeAnga 4(3-3-6)
BIOL 371 : Ecology
Soaulafidaeunian  © 2.99.102 LAY 1.99.104; Win 2.99.112

uni sedUaznavrnsasuURinAua i St asndnaded®an AuninenseAuRdiain n1e
FENBANRINTUUASNITNYWALNTINDINNT HiAIne1Teiuyszanng BarMnenseauyuyy Jarmnen
SLUURNA AR MaeTimessrUURANN AR mMensiuseesssuufinaun AsEantussuuine o
Rouandanuasdainginaoying SufiRnanasnmdolfiinsfiteadssdnmiamiiess

Introduction, ecosystem components and interrelationships among organisms, ecology of
individuals, fluxes of energy and nutrient cycles, population ecology, community ecology, ecosystem
ecology, aquatic ecological methods, terrestrial ecological methods, living organisms and ecosystems,

environmental problems and conservation biology, field trip or related experiments a week

o

1.%9. 405 (202405) :  G98UINNT 3(3-0-6)

BIOL 405 . Evolution



33

Geulafifawinuien  :  2.99.231 uay 2.99.371

WHARALATMANYII9NTLUINNITATAUINGG BRATBINTZUAUNNTAAEENLAZNA (NN19Lfn
AmnInIs sivpdneanulsiumneiugnssniulszansssanenf nsUsusauarddmmuinisson
nang nresidmuinisszauluens Admuin1sunnia 9an1ALaznIsgINg N1 inalid
ANANIUE i eATaMI N TuaT sz UUTaA nqufniaiduraduazAiidinuan B naruannis
ATMUNINTVDINT FRT uazHyEe

The concepts and principles of evolution. Types of selective processes and evolution mechanism.
Examples of genetic variability in natural populations. Adaptation and coevolution. Evidence of molecular
evolution. Macro-evolution, microevolution and extinction. Speciation. Phylogenetic and ecological

relationships. Theories of the origins of the earliest cells and organisms. The evolution of plants, animals

and humans.
.99, 491 (202491)  :  ANNWIBIINIYN 1(1-0-2)
BIOL 491 : Biology Seminar
daulafigasriudan - nAnunsasi 4

v

Fusnna0enieinn SeazdniaBofuignofivrennyinnisaiidans anadrdaaneiazidug
Avupsiaiadusn dnAneasoasuasnsanie sadedicmn b

Departmental seminars, in which special guests will be invited to lead discussions. The topic of the
seminars will be decided by the Biology Department. Each student must present an aspect of the topic.

Grading will be given on a satisfactory or unsatisfactory basis.

N.%9. 493 (202493) Y nIRLAEN NN 3(0-9-0)
BIOL 493 : Special Project
Saulafidasudan -  sinAnEHRET 4 uazaiuaEiureIaInIARENANEN

NN LazNITANENTYWIRLANINEAYIET 9ein191@isua1ees Lazn1saauliInilan
(Tanafaeines S/U uazimualiienss P)
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.

080, 341 (214341) ¢ dmasdTing el 4(3-3-6)
ZOO0L 341 ;  General Animal Physiology
Lﬁ@u\fﬁﬁ&@\‘lﬂhuﬁ@u © 2.97.102 3B 1.%73.112; WAL 7.AH.204 LRy 7.AN.208

W 1.AN.206 LA 2.AN.209
NITUIUNINNFEFINYN IUNITATIBIAUAL T AN NBRTMIINITNNEETININIBIERT FHAE

WILATUIER §13DMTUAENN9EeY Narndnvesdeulngan ssuulnaden nnamels nsrcuas

4

oA NAMIHBLAZNITARDNA SrUUUsTamuAraTarSUANAR sruusianBrie wazsruuRURIG
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Physiological process of life and evolutionary trends in animal physiology, water and ionic balance,
nutrients and digestion, nitrogen waste excretion, circulation system, respiration, temperature control, muscle

and locomotion, nervous system and sense organs, endocrine system and reproductive system.

FYNRINIZAIDT — L@BN (Major Electives)

1.2, 301 (202301) : waAlAn13lHesesfiantadainen 3(2-3-4)
BIOL 301 : Instrumental Techniques in Biology
Rowlafifawimien  :  dnAnuEWla 3 uazauaNTivraUasiaaw

nannsvineLarRnaulfiin1snisieseele etz nd i tunisAnenAuadn uazdqs
TLAVFINNAMUTIANE
Principles and practice in the operation of instruments and the application of advanced techniques

for research in biology.

nam. 302 (202302) :  (Wlpswedia 3(1-6-2)
BIOL 302 : Microtechnique
Soaulafidaeuian  © 2.99.102 Win 2.99.112

wAllAnawABNTaRN1TIde elAnufasndesganaam] (Hud nesnuianin mauend ns
vnalafans mavhalasfsanas nasezwiefidelmnefin mafiondesdnaiiad adefouazdng

Preparation techniques of research materials for microscopic study; for example, the fixation,
squashing, permanent slides, semi-permanent slides, paraffin sectioning, staining of protists, plant and

animal tissues.

n.27. 310 (202310) : F9AnsnweeHng 3(2-3-4)
BIOL 310 : Biology of Fruit Plants
Soaulafidaeunian  © 2.99.112 ey 2.AN.206 LAY 2.AN.209

nannalaeyiafUifgafunisdiunnefining nsauaunszumnIaianIafssdinuazne
Auring AoudAnyeesinadenyudiodnurmegiauaziinenen suiudasiugifnisludammng
FnlHuazaaunald

General principles concerning classification, control of living processes and reproduction, economic

and ecological importance to man of fruit plants. Field trips to nurseries and orchards are essential.

1.99. 331 (202331) @ A9USuUgeRugNy 3(2-3-4)
BIOL 331 : Plant Breeding
Goulafifasriuien  : 2.299.231

AHATATYLAEUANNNTIBINITUIUUTIRUENYUARZILUUNITRUANG2BINY UNIAAN9UG

mansuarnUsuUeug AnnulsUsanessuanlaslulanuazdnuae ndnanaflunisusulq
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WhE N9TUIUNITUSUUTITNEABUATNITAREEN F1gRUENEN A1TU5uUTeTRgNedun ulsALas
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Fasnamnzsdsafiode mauUsilqeiugiaamaliladtonan uaznsinUgiRnieiifdes

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

crop improvement and related experiments

149, 332 (202332) : WUGANERT 2 3(3-0-6)
BIOL 332 ;. Genetics 2
Soaulafidaenuian = 2.299.231

Ansanisvinsindanduaesiu nainusuiiensiiu nsdieneadnuoeiignaaurudasunans
s nananeiuguazdsniasdunlaslilenfiduiiegunsdu Wugrandlasmnauasigmans
289N1939mUINTT WngranseasuuailBe Welauazlada nsrauannisvinemeesdiy Wuglmnsss
WUGANERS28952 VU RANTUY WarAugFaniaaanyud

Studies of gene interaction, gene mapping, polygenic inheritance, mutation and detection of
chromosome where genes are located; population and evolutionary genetics. The genetics of bacteria, fungi

and viruses, regulation of gene action, genetic engineering, immunogenetics and human genetics.

1.99. 333 (202333) :  WMARANUFIUNIRUTANERS 1(0-3-0)
BIOL 333 : Fundamental Techniques in Genetics
Goulafifasriuien  : 2.299.231

-4

mananng 1 uay 2 anvatufinasssd nsdianestuuulaslulonne nsnaasanansiug
Larn1sAATimunsa wilalsatesn waianistninidaanuRaunfeeslaslulentuiy meila
Argmmnsaniugrans

Monohybrid cross and dihybrid cross in diploids, sex-linked transmission, mating and tetrad analysis

in Neurospora, chromosome variation techniques in plants, basic techniques in molecular genetics.

090, 334 (202534) : wugamansbuanaioedu 3(3-0-6)
BIOL 334 : Fundamental Molecular Genetics
Raulafidaeuian = 2.299.231

TA59a319UaTN1591889A92DIENTAUENTTH N1308ATHA N13FALNEISIEWe Lazn1Tula
s9ia nannsresmaluladiunisadefifueananan nslaauduuaznisinsnzd madaidensuay

maUszgnd fugirmnssniuuuafiGe fy dnd uaznisUszandnianisinens gasrnsTH AuInaes
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Structure and replication of genetic materials, transcription, RNA processing and translation.
Principle of recombinant DNA technology, gene cloning and analysis, PCR technique and applications.
Genetic engineering in bacteria, plants, animals and applications in agriculture, industry, environment,

medicine and forensic science.

1.99. 353 (202353) @ AMFIHINIVBINY 3(2-3-4)
BIOL 353 : Plant Morphology
Goulafidaeudan  2.99.112; ¥ip 2.97.102 UAY 2.99.104

[P o =

ANIANTIAUBINTUALNNTTATINN N (HTVIDANALN FTMUINITVDINTRVIDA AN A o & 1 B
° & & I A Ay & & PN { A o
ANAeeilen Arlunguiisu Admunisuesiailinan Anndadss ArpanuazUfifinisiiaaisg

Origin of plants and classification, non- vascular plants, evolution of vascular plants, lower

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

7.%9. 356 (202356) :  A1YINIAYDINY 3(2-3-4)
BIOL 356 : Plant Anatomy
Soaulafidaeundan 2.99.112; ¥in 2.97.102 UaY 2.97.104

dnuouziialleesfsiugs wwadfly dadeeiy Wadaninadanen Wedennsgeden
Trsessrnesann Taseasnnasandu Tassadnezecly Taseadremanas Taseadnenen nauazimin
uazUfiiRnsfifaades

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

flower, fruit and seed and related experiment.

2.%9. 361 (202361) wqﬂw@gmuﬁﬁmﬁﬁﬂ 4(3-3-6)
BIOL 361 : General Plant Taxonomy
Soaulafidaeundan 2.99.112; ¥in 2.97.102 UaY 2.97.104

VANNNTUAZAHANIHYBIN G NEDYNTHNAD I IAT9aE1 T g WaneasiEnen n1s@uu
granenuazlnazunannnn madaudussenednunsiy nslduazniasinegiisudmiunaemiie
flo Anuiumnsayn s uLazieINamang UsziRinadndunnity duduuazasdfaluideaden
uazfintuideg

Principles and meaning of plant taxonomy, morphology of flowering plants, floral formula and floral
diagram, plant description writing, key usage and key construction for plant identification, plant categories

and nomenclature, history of plant classification, orders and families of monocotyledons and dicotyledons

1.99. 362 (202362) :  WONEFARSLATHTAY 3(2-3-4)

BIOL 362 : Economic Botany
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Geulafifesriuien  :  2.99 102 uay 2.97.104; %139 2.9 112

LN M3ARTA NN9E821889MH NIARNANRRaNTYS Nypmng-soyiey Relnuazna 5
foaoiuasliutls fediinana Runden Reliansuasition fndnle RelrideHuandenszans
folazdn Raaalng indpans felmifmenszne Al uazufifnisfiAeades

Introduction—marketing- commaodity market, productivity of plants, food plants-cereals, vegetables
and fruits, earth crops for flour mills, sugar plants, beverage plants, rubber and dying plants, fiber plants,

teak and paper plants, ornamental plants, herbs and spices, volatile oil plants, oil plants and related

experiments.
1.99. 401 (202401)  :  FAN9A 3(2-3-4)
BIOL 401 : Radiation Biology
Lﬁi@‘l&fﬁﬁﬁ@\‘w\i’mﬁ@u D .A9.112; ey 3.AN.204 W38 1.AN.206 LAy 1.NN.187

(2

anTRaAyrasinTuan s luazsed navasssiinelaseaieszduialuiana Loadiiieide
WAYINNIY NTUENAH LarANLAaAig9INSIa
Important properties of radioactivity and radiation, radiation effects on bimolecular structures, cells,

tissues and whole body, radiation protection and safety.

1.79. 410 (202410)  :  WOAHFAATYARNANTIH 3(3-0-6)
BIOL 410 :Industrial Botany
Goulafifasriuien  : 2.99.342 uaz 2.99.362

o a a Ao o Y g Y @ o a
NANNTTVBINTEUIUNTTINAG NRAANRVINTATYITNNY %\‘l?‘h’LﬂW’JWQ@UTﬂ’Q@INqﬁﬂﬁiN LRSUIUIN
D S
ﬂﬂ@W?ﬁT‘LA@I"I‘LAV]Lﬂfil‘l?l@\‘lﬂ‘]_l’i’;l(flﬂ"l‘lfiﬂ‘i‘iN
Metabolism of plant products of importance as raw material in industries. The role of botany in

relation to industry.

N, 421 (202421)  :  nnsRedymyIosenTas 3(3-0-6)
BIOL 421 : Cell Signaling
L‘\'Jg@uyfﬂﬁﬁmﬁhuﬁ@u T 2.%7°.321 WAy 2.9, 311; ‘VI%@ 1.%79.321 LAy 2.94%.315

nnsRedyyrHIunenszuauntsnes S aiulaeuiulaue nalnnissudygioean
AEUBNIBAE NNIABLARDIFBANHANBEAINAN NMIABLINBIRDANNEUNIATIeaTiang n19ie
FoyoyrodiusruuaasdauUszney dygyinisutaaad wReninda

Phosphorylation cascade by MAP kinase, extracellular signaling mechanism, response to osmotic

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

.99, 432 (202432) @ FvAnenszsuluanaesd 3(3-0-6)

BIOL 432 : Molecular Biology of the Genes
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Seulafidoeniunean  :  2.972.231 Uaz 2.991.311; %138 2.27.231 LA 2.299.315

=3 . Ao a a a Aa L aa ! a aa a =4

@TuNﬂ’ﬂQﬁ\‘lN%Q@ FAngAlaaINIARIAREN ’ﬂuﬁ‘iﬂ‘iﬂq‘i;‘i‘lfifl%iﬂ‘iﬂwlﬂﬂﬂﬂLL@ZT‘U?GM TIABH
a @ o a A ey =
‘LILL‘LA‘LA‘VI@IL@uL@LL@%WH‘ﬁ;QﬂQﬂ‘i‘iN L‘VIF“IT‘LAT@EE‘LA‘J"‘IH\‘]’]HNNLW@ﬁﬂ‘i&l"lﬂ"l‘iLLﬂﬂ@@’ﬂﬂﬂﬂ\‘lﬂu A15ANEA
Foavenluanasyiulefing

Genome of living organisms, biochemistry of nucleic acid, interaction between nucleic acid and
protein, recombinant DNA and genetic engineering, reporter gene technology for gene expression study,

molecular biology in omics study.

.99, 434 (202434)  :  FAAWWIFFINAS 3(2-3-4)
BIOL 434 . Bioinformatics
Goulafidaeinurien  :  2.97.321 Wi 2.99.311

wiastiayasineg Mifeadosiudeing ludumedidn nafum sousen uazdinsniioyad
Aeadinsiuniafnunddenisfiuea@eineg medstiayaifeaduiuuasTdsfunialnadinffo i
gudagaundumediiin uwnitnisdeulisunsudmivinsnsiieya

Archives of biologically-related information on the internet. Searching, gathering and analizing
information related to molecular biology research. Submission of newly discovered genetic and protein

sequences to the archives. Introduction to bioinformatics programming.

1.9, 435 (202435)  : A1uUaIRUgiNY 2(1-3-2)
BIOL 435 : Plant Transformation
Saulafigasriunian  : 2.99.231 LAY 1.97.342

a ds, o/ o/ o Y a ¥ 1 ds, g a
WARANTIINIZINENILANN N mﬁ?mmfmﬂmmufm LLﬂzﬂ"l‘iLWW%LN?JQTW‘iTV]W@’]NG] IAKANTS
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WRIRUENY FauNwed LazBuAFaaaig N1TIATNE LAEATIINIRBULRINUG
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Techniques in callus culture, plant regeneration and protoplast culture. Techniques in plant

transformation including vector and marker gene. Analysis and detection of transformed plant.

N0, 436 (202436) : WARNITHIALLIAEEININ 2(2-0-4)
BIOL 436 : Innovation in Biotechnology
Goulafidaeudan  2.99.432 Wi 2.9%.431

smATaneimalulagZon sl ndanansineg uningumaluladfifuewazuwa sl
nsUszgnABanelae 5917199385590 WN9A9 LAz NT9RaNEITRS
Recent researches in various fields of modern biotechnology based on DNA technology and trend

in application for commercial purposes including ethics in researches and patent.

(% e

1.747.438 (202438) ; %Q%M’]ﬂ"l‘iﬂﬂﬁﬂi{]ﬂ&l 3(3-0-6)

BIOL 438 : Human Evolution
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Foanlafidasniunen  :  2.99.231

NANFIHATAHINTTBINHEE A1AUINTTAHUINITVDINYEE N199TUUNERUTIBINYEE 90

9

Afiauaznisnszatsvasnyudyalng wWiugeewmyedgaind ATmun19nedennuazmussss

(%

Admnnniarulaalunyed naiasnulaesReundonduAdmuinisaenyed uazauIAnya
ATMUNNTHY e

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.

010, 442 (202442)  : WONEASTANETUG 5(2-3-4)
BIOL 442 : Advanced Plant Physiology
Goulafifasriuien  : 2.299.342

mafnEnsAugufsafuadsneasiy in Tngunns, wenludads, fadenmuguniadiule
WATNI9A3TY WARALINLTENTT 1 naRsaiedeuarnisnsnasaunsianin uasiaanenfiifieaty
LN

Advanced studies of certain physiological aspects in plants such as, nutrition, metabolism, growth,

factors, controlling growth and development, special techniques such as tissue culture and bioassay and

photobiology.
040, 443 (202443) : nAWIsABaRd diefeuazaduasity 3(2-3-4)
BIOL 443 : Plant Cell, Tissue and Organ Culture
Soaulafidaeuian  © 2.99.231 LA 2.92.342

s TuEnsnaliladtonmduniamizdessd eide uazeduasfiy nofinsanrousad
uazlmslalan maldeuutaslaseatne winfuaznazsuaunimeasinenuasnnsganamsineg buead
Hadouazadunzsineg neldisnimnamnzides honinlunaimaadsnan e Tumludm
FI19

A review of the biotechnology of plant cells, tissues and organ cultures, including the behavior of
cells and chromosomes, the alteration of structures, functions and physiological and biological processes
occurring in plant cells and tissues under culture conditions. Applications of the technique in various fields

are emphasized.

0.9, 446 (202446) :  nsweseyiule iy 3(2-3-4)
BIOL 446 : Plant Growth and Development
Seoulufidosimnnen  : 2.17.342 vidasumaiiveesdae dmsuinAnumiodfindnu

A _a v dl ey a2 <[: = o 1
NITINYMURETATWULIARBHVIATUANNTILIIEYLAU LAYBINY ﬂ"l‘iﬁﬂ‘]ﬂ"lﬂ‘i’]ﬂg\]ﬂ"ﬁiﬂ@]%‘l“{ NaY

1s1nnn19aiazidanfinyiainiaEzasse WRra1eRaEas | N19AUANNITAAETHIE (N19NIZLIREN
9q



40

aan

Headoiy) 8399981209HAR, §3937181289N1988NABN, NTAANALAZNNTIASYLBINE, UHABEN
dl o/ & a/ o/ a % o/ = o/ A a
LﬂﬂQWM%Qﬂ‘LALL@:’,ﬂu?I@\‘lﬂW‘iL@‘iiyﬂﬂﬁ‘iz‘Ll‘LlG]‘HLLNZ‘J"‘Iﬂ, ATTAINIVBINAALLL bulb LAY tuber 59978
v @ A A _a 1% % dl\f 1 a =

NANLNULNYT, ﬂ‘i‘iQWﬂqﬂﬂﬁlTﬁﬂﬂﬂ‘WLLfJﬁﬂﬂN‘Vl 34mmmumem%mwmqmmmw%

Internal and environmental regulations of plant growth and development. Several phenomena are
selected from the following topics: Morphogenesis (Plant tissue culture), seed physiology flowering
physiology, fruit set and development, shoot and root growth interaction, bulb and tuber formation, post

harvest physiology. Stresses physiology and senescence.

290, 461 (202461) @ eynwlsMEUgRsRenen 5(2-3-4)
BIOL 461 : Advanced Taxonomy of Flowering Plants
Goulfidawimiten  : 1.97.361

wnsh enansannIsAs iy sruun1sdneunnieiuilaqiii o9 uazananesiintuidesen
29 uazanasesfialuiaesg Iulunsuaznisnunan 35Anmeynssdsuuuuinl uazdfifinist
4 e
KatdlebilaN]

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

related experiments.

N7, 463 (202463) : (uslelad 3(2-3-4)
BIOL 463 : Bryology
Goulafidaeuian  2.99.102 Wi 2.97.109 Wi 2.947.261

Aoganen eunTnAsu v uarddauiniseesiusla s unuvesslusleWsse
szuniliar nalilusla i fudaiivsdnanias waznnsensndluslald n1sesnaiasun uazify
dandslusla sfnutiastiusn Anuntuiasgifnns

Morphology, taxonomy, ecology and evolution of bryophytes. Roles of bryophytes on ecosystem.
Bryophytes as the indicators of pollutions and bryophyte conservation. Field work and collection of local

specimens for laboratory work.

1.99. 470 (202470) : FaRenans 2(2-0-4)
BIOL 470 : Biogeography
Geulafifewiunen  : 2.29. 371

AM9ngzagsinaasReizanunlaniiidunaaniladenienignintasEanIn ussuu S ALl

o

FiN9° AMNANAUTVDINITATITIDYUATNITNTZI1EAVDIRITTIATUATANINTG A1TNTEBRUT UAE

g

NITYYNUD

]

Distribution of living organisms on earth as a result of physical and biological factors in various types

of ecosystems. Relationships between existence and distribution of living organisms and evolution, dispersal,
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and extinction.

.90, 471 (202471)  : deaflAingn 3(2-3-4)
BIOL 471 : Animal Ecology
Roaulafidaeinurdan 299, 371

Anuniladeiifnasion1anszany uaranugananysolrasdndt nsasuudlasdsreing ne

o v ¢ < ¥ ca A o TY I o ¢l o

WU NITNTEINBURSYNYHIDINAT NITILUNAINUNY LATHAINAT NATBINITNTENIVBINYBEADNA
11 namnddndin UfiRnshsiesufiifins wielfifinsnaswingadinndd dlaniazniionss

Factors affecting the distribution and abundance of wild animals. Population dynamics, competition

and dispersal. Animal communities, herbivory and predation. Man's impact on wild animals. Wildlife

conservation. Laboratory or weekend field trip once a week.

N.%9. 472 (202472) : AAANYINNNLLN 3(2-3-4)
BIOL 472 : Marine Ecology
Soaulafidasiudan = 29, 371

g

o A o P a = o eal v
ATSUUHNALINUFNINLIARDNNNNLLE LASTINL1VBINBURZAATARINELE LAAUNLLA

v
=

nnaAnEnzIauLUsNe nanRRLaTnaEudsundslmaia nezunAnidDaaentiing fnns
RNAARHINNAIIINIEEUN AN BHUAT

An introduction to the marine environment and the biology of benthic and pelagic plants and
animals. Studies of different types of shores. Production and energetics of the sea. This course is offered

only in alternate years. Field trip for practical work at the end of the term is essential.

N0, 473 (202473) - FAngrsinde 3(2-3-4)
BIOL 473 : Water Pollution Biology
Raulafidaeiudan = 29, 371

i lnefianidzudadaduananandan ziw%’u?uudgmm%ﬁwmﬁﬁLﬁﬂ@uﬁm%mﬁ’u

s o a o DA 1 o ¥ P | o ¢ 8 @
NLNUTINGS Tﬂm@umﬂm‘wm%mmevmgmﬂﬂsﬁum NADDINANHNHADNAULRLARIUT LWRTAITHLTIN
Auneansfiusne T

The topic of water pollution, by its nature, requires an interdisciplinary approach. From the biological
viewpoint it require a knowledge of the general ecology of aquatic habitats, of the effects of pollution on

the aquatic flora and fauna and of the toxicology of various specific water pollutants.

.99, 474 (202474)  © WENEAAAINLN 3(2-3-4)

BIOL 474 : Plant Ecology

Goaulififasinunen  : a.99. 371
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nafneUsIngnisamsileranen Tnaawiziifeadufy wu nanasings nsundnszans
mafinefiufiay wazniayngniiey nawmiidu uazaa@iugszdusineg Mulumgfy ABnnssine Ty
maaeszinguilaluszuuiion

Ecological phenomena specifically involving plants such as pollination, dispersal, plant migration and
invasion, succession, and plant interrelationships on the intraspecific and interspecific levels. Methods and

techniques of ecological analysis of plants and plant communities will also be considered.

047, 475 (202475) : AEAVENRILIAEDN 3(3-0-6)
BIOL 475 : Environmental Toxicology
oulafidasinurdan  :  2.AN. 206

wandosdiulunistiuaznasoifiewasanfdadngdniuazie 8135081919113 LaTAN5LATDW
dld ! v = o o/ U
NHFADNNTIECWIANEHN ‘i']?nlﬂﬁﬂ"l‘iﬂfl‘]_l@34LL@ZWQ’]NNqﬂQJ(”]ﬂQﬂﬂWWﬂﬂQﬂu

A unified introduction to the principles underlying the use and environmental consequences of

pesticides, food additives and other chemicals, their egulation, and their health significance.

1.99. 476 (202476) : BIANEIN1TERINH 3(2-3-4)
BIOL 476 : Conservation Biology
Geulafideiunen  : 2.29. 371

MsANEIMANNMIMEAngesniesnERsuardndriiaste ulan mansenuainuyudse

Fau338MN1A N13NBAILATNITIANITASAEIARE ARSI n1speneiug Twanwnsades uaznisin

o

Anfivnen [UUdesnaugossnenRLasuvuIIsssaung nEransfassny g Aiinaan
The biological principles of maintaining the diversity of the world's flora and fauna; man's impact
on the biospere; the establishment and management of wildlife sanctuaries; captive breeding and re-

introduction of endangered animal species; the role of botanical gardens in propogating endangered plant

species.
.99, 477 (202477)  :  AweAvigneden 3(2-3-4)
BIOL 477 : Tropical Ecology
Goulafidasudan 299, 371

A8n199TlnAAnen un19§anIansnensiAnen Wnrnse (3 lulsummansen n1sannsii
TiuazAsugnin nislimineinsdndin nadnnnsunsaiiuaznisaynygau

Ecological approaches to the management of biological resources in tropical countries on a
sustainable basis; forest management and methods of reforestation; utilization of wildlife resources;

watershed management and soil conservation utilization.
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1.9, 481 (202481) @ HWAINYIWOANTTH 3(2-3-4)
BIOL 481 : Behavioral Ecology
Goulafidasdiuten ;2.9 371

(%

ATMIUINTTIBIRRAIMETNGANTTH WORNTTHAINGT STUUFIAN NTRDITURZAHANTE W
faan nsUsDsreEalsyTRuarlaseadaszenns woRinssueeanyed uunaneasiivnainen
Evolution of behavioral ecology, individual behavior, social system, communication and relationships

in society. Adaptation of life histories and population structure. Human behavior in ecological approach.

290, 484 (202484) : TuaAAvEANITTMY 5(2-3-4)
BIOL 484 . Restoration Ecology
Geulafiewunen  : 2.29. 371

WHIAANAN2B9RRAMNEIN1TANY HIrne1uarn1sANAInINEITHENR229UIATDN KRB
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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.

2.99. 490 (202490) :  FAINYINIANKIN 2(0-12-0)
BIOL 490 . Field Biology
oulfidasudan 299, 371

MNTYNUHULALNNSBDNULLNTANTIUaT NN LR UFaDE 9 RIETAR TuazuuRinAs19e Wiaamia
Apgsiioya namnifadanianiniarianineasszunfiag geniianiuifinnawisisuaznig
aysnaeiEan

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.

090, 494 (202494) : VdefAenaInedainen 2(2-0-4)
BIOL 494 . Selected Topics in Biology
Goulfidaudan - sinAnEnsus 4

msfneuuudinlsindeiiinaeguanuauls iuseaaunseluazaninamtineesgaine
Tuuanssingg Wadiaezisznanannisamadon
Intensive study of currently interesting and up-to-date topics in various fields of biology. Topics

will be announced before the semester begins.

.99, 495 (202495) :  ANSANWLNYWNTIIHAITENIEIRINYN 1(1-0-2)
BIOL 495 : Publishing Biological Research
Goulfidasudan - sinAnEnsus 4

N5 EUINLIIUNTATEIINTIT YN ALAENNTTINY Nuaziunaun1T@gNan AN N
a A & A [ o a o ! ¥ L4
19919 NIEINIG GﬁugﬂLL‘U‘UV]Lﬂuwﬂﬂmusﬁu‘imummmm natudulaseassuarlagnngnl ng
sawalaalimsouargulsznou
Research report and special project writing in biology, rules and procedures of publishing scientific
papers in refereed journals, the internationally accepted protocols of structure and grammar, presentation

of figures and tables.

1.97. 499 (202499) : N9ANuTTAULIYYINE 3(0-9-0)

BIOL 499 : Undergraduate Research

Janlififasniunen  :  2.99. 493 LazAINAINNITIYaUIBIN T ATENEIANLN
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fvunllEanEs P)

Independent research work may be done as a continuation of an outstanding special project.

Grading will be given on a satisfactory or unsatisfactory basis.
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	ม.บร. 103 (009103) : การรู้สารสนเทศและการนำเสนอสารสนเทศ 3(3-0-6)
	ม.ปร. 100 (011100) : มนุษย์กับปรัชญา 3(3-0-6)
	ม.ปร. 277 (011277) : ชีวจริยศาสตร์ 3(3-0-6)
	ม.ศน. 173 (012173) : ศาสนาเบื้องต้น   3(3-0-6)
	ม.จว. 110 (013110) : จิตวิทยากับชีวิตประจำวัน 3(3-0-6)
	ม.ศท. 100 (050100) : การใช้ภาษาไทย 3(3-0-6)
	ม.ศท. 113 (050113) : ท้องถิ่นและโลกาภิวัตน์ 3(3-0-6)
	ม.ศท. 121 (050121) : พลเมืองไทยในประชาคมอาเซียน 3(3-0-6)
	วจ.ศป. 115 (109115) : ชีวิตกับสุนทรียะ  3(3-0-6)
	ส.ภม. 104 (154104) : การอนุรักษ์สิ่งแวดล้อม 3(3-0-6)
	ส.ภม. 105 (154105) : ภูมิสารสนเทศในชีวิตประจำวัน 3(3-0-6)
	ส.ภม. 106 (154106) : ภัยพิบัติในโลกสมัยใหม่ 3(3-0-6)
	น.ศท.100 (176100) : กฎหมายและโลกสมัยใหม่ 3(3-0-6)
	บธ.กง.101 (702101) : การเงินในชีวิตประจำวัน 3(3-0-6)
	บธ.กจ. 103 (703103) : การเป็นผู้ประกอบการและธุรกิจเบื้องต้น 3(3-0-6)
	ศศ.100 (751100) : เศรษฐศาสตร์ในชีวิตประจำวัน 3(3-0-6)
	กลุ่มวิชาวิทยาศาสตร์และคณิตศาสตร์ (Science and Mathematics)
	ว.วท. 110 (201110) : คณิตศาสตร์บูรณาการ 3(3-0-6)
	ว.สถ. 101 (208101) : สถิติสำหรับการดำรงชีวิตและการทำงาน  3(2-2-5)
	ว.ชท.100 (211100) : กินดี : การมีชีวิตที่ดีขึ้นและการป้องกันโรค 3(3-0-6)
	อ.วท. 201 (601201) : หลักการแปรรูปและถนอมอาหาร 3(3-0-6)
	สพ.105 (651105) : ระบบนิเวศกับสุขภาพ 3(3-0-6)
	ศท.วว.111 (953111) : ซอฟต์แวร์สำหรับชีวิตประจำวัน 3(3-0-6)
	กลุ่มวิชาเรียนรู้ผ่านกิจกรรม (Activities Base Course)
	ว.วท.191 (201191) : การเรียนรู้ผ่านกิจกรรม 2(0-6-0)
	ว.วท.192 (201192) : ดอยสุเทพศึกษา  1(0-3-0)
	ศ.ล.121 (057121) : ฟุตบอลเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 122 (057122) : ว่ายน้ำเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 123 (057123) : วอลเลย์บอลเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 125 (057125) : กิจกรรมเข้าจังหวะเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 126 (057126) : บาสเกตบอลเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 127 (057127) : แบดมินตันเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 128 (057128) : เทนนิสเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 129 (057129) : เทเบิลเทนนิสเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	ศ.ล. 130 (057130) : กอล์ฟเพื่อชีวิตและการออกกำลังกาย 1(1-0-2)
	1.2 หมวดวิชาเฉพาะ (Field of Specialization)
	ว.ชว. 102 (202102) : ชีววิทยาพื้นฐาน 2 3(3-0-6)
	ว.ชว. 103 (202103) : ปฏิบัติการชีววิทยา 1 1(0-3-0)
	ว.ชว. 104 (202104) : ปฏิบัติการชีววิทยา 2 1(0-3-0)
	ว.คม. 111 (203111) : เคมี 1 3(3-0-6)
	ว.คม. 113 (203113) : เคมี 2 3(3-0-6)
	ว.คม. 115 (203115) : ปฏิบัติการเคมี 1 1(0-3-0)
	ว.คม. 117 (203117) : ปฏิบัติการเคมี 2 1(0-3-0)
	ว.คณ. 111 (206111) : แคลคูลัส 1 3(3-0-6)
	ว.คณ. 112 (206112) : แคลคูลัส 2 3(3-0-6)
	ว.ฟส. 117 (207117) : ปฏิบัติการฟิสิกส์ 1 1(0-3-0)
	ว.ฟส.187 (207187) : ฟิสิกส์ 1 3(3-0-6)
	วิชาเฉพาะสาขา – แกนสาขา (Core Courses)
	ว.ชว. 305 (202305) : ชีวสถิติ 3(2-3-4)
	ว.คม. 206 (203206) : เคมีอินทรีย์สำหรับนักศึกษานอกสาขาวิชาเคมี 3(3-0-6)
	ว.คม. 209 (203209) : ปฏิบัติการเคมีอินทรีย์สำหรับนักศึกษานอกภาควิชาเคมี 1(0-3-0)
	ว.ชท. 315 (211315) : ชีวเคมีเบื้องต้น 3(3-0-6)
	ว.ชท. 319 (211319) : ปฏิบัติการชีวเคมีเบื้องต้น 1(0-3-0)
	ว.จช. 205 (215205) : จุลชีววิทยา 3(3-0-6)
	ว.จช. 206 (215206) : ปฏิบัติการจุลชีววิทยา 1(0-3-0)
	วิชาเฉพาะสาขา – บังคับ (Major Requirement)
	ว.ชว. 231 (202231) : พันธุศาสตร์ 1 4(3-3-6)
	ว.ชว. 260 (202260) : การจัดระบบและความหลากหลายทางชีวภาพ 4(3-3-6)
	ว.ชว. 311 (202311) : ชีววิทยาระดับเซลล์และโมเลกุล 4(3-3-6)
	ว.ชว. 342 (202342) : พฤกษสรีรวิทยาทั่วไป 4(3-3-6)
	ว.ชว. 371 (202371) : นิเวศวิทยา 4(3-3-6)
	ว.ชว. 405 (202405) : วิวัฒนาการ 3(3-0-6)
	ว.ชว. 491 (202491) : สัมมนาชีววิทยา 1(1-0-2)
	ว.ชว. 493 (202493) : ปัญหาพิเศษทางชีววิทยา 3(0-9-0)
	ว.สว. 341 (214341) : สัตวสรีรวิทยาทั่วไป 4(3-3-6)
	ว.ชว. 301 (202301) : เทคนิคการใช้เครื่องมือทางชีววิทยา 3(2-3-4)
	ว.ชว. 302 (202302) : ไมโครเทคนิค 3(1-6-2)
	ว.ชว. 310 (202310) : ชีววิทยาของไม้ผล 3(2-3-4)
	ว.ชว. 331 (202331) : การปรับปรุงพันธุ์พืช 3(2-3-4)
	ว.ชว. 332 (202332) : พันธุศาสตร์ 2 3(3-0-6)
	ว.ชว. 333 (202333) : เทคนิคพื้นฐานทางพันธุศาสตร์ 1(0-3-0)
	ว.ชว. 334 (202334) : พันธุศาสตร์โมเลกุลเบื้องต้น 3(3-0-6)
	ว.ชว. 353 (202353) : สัณฐานวิทยาของพืช 3(2-3-4)
	ว.ชว. 356 (202356) : กายวิภาคของพืช 3(2-3-4)
	ว.ชว. 361 (202361) : พฤกษอนุกรมวิธานทั่วไป 4(3-3-6)
	ว.ชว. 362 (202362) : พฤกษศาสตร์เศรษฐกิจ 3(2-3-4)
	ว.ชว. 401 (202401) : ชีววิทยารังสี 3(2-3-4)
	ว.ชว. 410 (202410) : พฤกษศาสตร์อุตสาหกรรม 3(3-0-6)
	ว.ชว. 421 (202421) : การสื่อสัญญาณของเซลล์ 3(3-0-6)
	ว.ชว. 432 (202432) : ชีววิทยาระดับโมเลกุลของยีน 3(3-0-6)
	ว.ชว. 434 (202434) : ชีวสนเทศศาสตร์ 3(2-3-4)
	ว.ชว. 435 (202435) : การแปลงพันธุ์พืช 2(1-3-2)
	ว.ชว. 436 (202436) : นวัตกรรมเทคโนโลยีชีวภาพ 2(2-0-4)
	ว.ชว.438 (202438) ; วิวัฒนาการของมนุษย์ 3(3-0-6)
	ว.ชว. 442 (202442) : พฤกษสรีรวิทยาชั้นสูง 3(2-3-4)
	ว.ชว. 443 (202443) : การเพาะเลี้ยงเซลล์ เนื้อเยื่อและอวัยวะพืช 3(2-3-4)
	ว.ชว. 446 (202446) : การเจริญเติบโตในพืช 3(2-3-4)
	ว.ชว. 461 (202461) : อนุกรมวิธานชั้นสูงของพืชดอก 3(2-3-4)
	ว.ชว. 463 (202463) : ไบรโอโลยี 3(2-3-4)
	ว.ชว. 470 (202470) : ชีวภูมิศาสตร์ 2(2-0-4)
	ว.ชว. 471 (202471) : สัตวนิเวศวิทยา 3(2-3-4)
	ว.ชว. 472 (202472) : นิเวศวิทยาทางทะเล 3(2-3-4)
	ว.ชว. 473 (202473) : ชีววิทยาน้ำเสีย 3(2-3-4)
	ว.ชว. 474 (202474) : พฤกษนิเวศวิทยา 3(2-3-4)
	ว.ชว. 475 (202475) : พิษวิทยาสิ่งแวดล้อม 3(3-0-6)
	ว.ชว. 476 (202476) : ชีววิทยาการอนุรักษ์ 3(2-3-4)
	ว.ชว. 477 (202477) : นิเวศวิทยาเขตร้อน 3(2-3-4)
	ว.ชว. 481 (202481) : นิเวศวิทยาพฤติกรรม 3(2-3-4)
	ว.ชว. 484 (202484) :  นิเวศวิทยาการฟี้นฟู 3(2-3-4)
	ว.ชว. 490 (202490) : ชีววิทยาภาคสนาม 2(0-12-0)
	ว.ชว. 494 (202494) : หัวข้อที่เลือกสรรทางชีววิทยา 2(2-0-4)
	ว.ชว. 495 (202495) : การพิมพ์เผยแพร่งานวิจัยทางชีววิทยา 1(1-0-2)
	ว.ชว. 499 (202499) : การวิจัยระดับปริญญาตรี 3(0-9-0)

