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#1U1391988IMNYY

nangnsuTuuse w.a. 2559

3. vangnsuazanIsdnaeu

3.1.1 Swuvdigin SIunaeavangns Lidesndn

3.1.2 laseadramdngns

(1) uIIvAnw kY

- NAWIPNYAENITADANT

- NNy vemanSLasdNrnans

- NANATINYFANS WAL AIRANENS

q

- NFNIYINITFHUTHIUAINTTY

q

(2) BRUINIBIANE
- AWNU
- 3300
WAUIAU
=}
LONLABA
- 39 (91d)

(3) VUIAIVWADNLEAS

3.1.3 NSTUIUIVY
(1) vinndvAnesialy
General Education

1.1 NGUAYINWIALN1TTENT

laitlaenin

laitlaenin

laitaenin

laitlaenin

laitlaenin

Language and Communication

001101 u.8. 101 mmé’mqwﬁugm 1

ENGL 101 Fundamental English 1

001102 4.8. 102 A11BINGUNUFIU 2

138

30
12

102
27
60
51

15

WUILAR

nuwhe
WA
MUBARN
nIwhe
PUBAR
PUBAR
nIwhn
nBAR
WA
nuIYhe
NUBAR

WUILAR

30 wuenn
30 Credits
12 wiena
12 Credits
3(3-0-6)

3(3-0-6)



ENGL 102 Fundamental English 2

001201 1.8. 201 ANTBIUTIIATIZRUALNNTITDUDE T UTE AN 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 w.9. 225 nwdanguluusuvineemansiazivalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context

1.2 NUIYINYBEAIENTUAZETIANAIENS 9 wehn
Humanities and Social Sciences 9 Credits
TagLdan 3 NSEUIUIBINNTTUIWITwBLUT

Choose any 3 courses from the following

009103 u.us. 103 mﬁmiaumvﬁLLazmiﬂﬁLauamiauLwﬂ 3(3-0-6)
LS 103 Information Literacy and Information Presentation

011100 u.Us. 100  wywdiuuswe 3(3-0-6)
PHIL 100  Man and Philosophy

012173 wfu. 173 mauidesiy 3(3-0-6)
RE 173 Descriptive Study of Religion

013110 1.972. 110 InIneuTinuszdiu 3(3-0-6)
PSY 110 Psychology and Daily Life

050100 a.@v. 100 msldnwlneg 3(3-0-6)

HUGE 100 Usage of the Thai Language
050113 1./, 113 viosdunazlaniiinyg 3(3-0-6)
HUGE 113 Localism and Globalization

050121 w.an. 121 walleslngluussmauendou 3(3-0-6)
HUGE 121 Thai People in the ASEAN Community

109114 29.aU. 114 Favzlutisusedniu 3(3-0-6)
FAGE 114  Art in Everyday Life

109115 23.7U. 115 nfugunisy 3(3-0-6)

FAGE 115  Life and Aesthetics
150104 @.nu. 104  nseysnEawIndon 3(3-0-6)

GEO 104 Environmental Conservation

o w

154105 @.03. 105 ilansaumeludinuszdniu 3(3-0-6)
GEO 105  Geo-information in Daily Life

[y

154106 @.ny. 106  HeRvitulanadell 3(3-0-6)



GEO 106 Disaster in Modern World

176100 w.en. 100  ngunewaslanadeing 3(3-0-6)
LAGE 100 Law and Modern World
702101 vs.A4. 101 nsRuludiIndseaniu 3(3-0-6)

FINA 101  Finance for Daily Life

[
=] L%

703103 us.na. 103 msiluduszneumsuazgsnailo 3(3-0-6)
FINA 103 Introduction to Entrepreneurship and Business

751100 fif. 100 wisugenaasiudinysedniy 3(3-0-6)
ECON 100 Economics for Everyday Life

1.3 NEUIVIIMEIAIEATUALANAAIENS 6 Wiiaein
Science and Mathematics
201110 2.aM.110  AdlamansysuINg 3(3-0-6)
SC110 Integrated Mathematical Sciences

LazEeNdn 1 nszulWIvIeelUl

and choose any 1 course from the following

204100 2.0, 100  wAluladansauwmawastInasieln 3(2-2-5)
CS 100 Information Technology and Modern Life
261111 2A.an. 111 dumasilinuazdsauoaulall 3(3-0-6)

CPE111 Internet and Online Community
602100 0.01%.100  mslduselevtimaluladTinin e 3(3-0-6)

BIOT 100  Introduction to Application of Biotechnology

953111 AN, 111 genAwsansuainusydniu 3(3-0-6)
SE111 Software for Everyday Life
1.4 nguIvINSseuiiIuAINgsY 3 vaenn
Activities Base Course 3 Credits
201191 2.am. 191 nsiSeuuAINTIY 2(0-6-0)

SC 191 Learning Through Activities
uazdendnognation 1 nsruadrannguivinisFoudinufanssudetelud
and choose a minimum of 1 course from a group of following learning through
activity
057121 Aa. 121  wWeuealie¥inuagniseanidsnie 1(1-0-2)

EDPE 121 Football for Life and Exercise



057122

057123

057125

057126

057127

057128

057129

057130

057132

201192

f.a. 122
EDPE 122
f.a. 123
EDPE 123
f.a. 125
EDPE 125
f.a. 126
EDPE 126
A.a. 127
EDPE 127
#.8. 128
EDPE 128
f.a. 129
EDPE 129
#.8. 130
EDPE 130
f.a. 132
EDPE 132
f.a. 192
SC 192

IYUNNDTINLALNTOBNANRINY
Swimming for Life and Exercise
19aLAIUANBTINWALNITBONAIAINTY

Volleyball for Life and Exercise

AANTTUNTIMILNBTINLALNITOBNAIAINY

Rhythmic Activities for Life and Exercise

VianaUsaLiiedInuaznsesntidine
Basketball for Life and Exercise
wunfluduiieTinuaznseanmane
Badminton for Life and Exercise
wudafieTinuaznsoanidnie
Tennis for Life and Exercise
wibamuiafiedinuaznsosntidinme
Table Tennis for Life and Exercise
nedtilaTAnuazniseenianie

Golf for Life and Exercise
Findgulumeinusy

Happy Life in Camping
ABYFNNANE

Doi Suthep Study

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

2(2-0-4)

1(0-3-0)

MINsEUILININSREUSHuAInTsuNUegeuiiAl Ui Inedededln

or additional learning through activity subjects in Chiang Mai University which

will be open

(2) NUINIVNRANE laiaenin

Field of Specialization

2.1 A%nu

Core Courses

202101 2.9n. 101

BIOL 101

202102 1.91. 102

202103

BIOL 102
1.91. 103

a a dy
BIINYIMNUITU 1
Basic Biology 1
a a dy
TFIINYINUZTUY 2

Basic Biology 2

wa

JURN1sTVINe 1

a minimum of

102 wuwnn
102 credits
27 wuagnn
27 credits
3(3-0-6)

3(3-0-6)

1(0-3-0)



202104

203111

203115

203206

203209

206111

207117

207187

211315

211319

2.2

BIOL 103 Biology Laboratory 1

.97, 104 UJURN5TINe 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

2.A1. 111 1Adl 1 3(3-0-6)
CHEM 111 Chemistry 1

1.04. 115 YJUAnswal 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

1.4, 206 LALIBUVTIdmSUnAnvILENaIU YA 3(3-0-6)

CHEM 206 Organic Chemistry for Non-Chemistry Students

a6 o v v =2

1.a. 209 UjURMsaidunIddmsutindnyiuenaaiviadl  1(0-3-0)

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

1A 111 uAaRaa 1 3(3-0-6)
MATH 111 Calculus 1

1vla. 117 Y{URnsHEnd 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

1.9, 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1

2.9m. 315 Tueiifody 3(3-0-6)
BCT 315 Introductory Biochemistry

2.9m. 319 UFTRmsTuaiidodu 1(0-3-0)

BCT 319 Introductory Biochemistry Laboratory

AYL8n laiaenin 60 U2ENA

Major a minimum of 60 credits

Tusunuilegeties 36 nur8An azdanduivIseavu 300-400 waAzDL19LUDY 18

e azsonduivnseeu 400

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

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

must be from the 400 level courses
2.2.1 J¥nanUsfu 51 wiqenn
Requirements 51 credits
202231 2.9, 231 fiugAmans 1 4(3-3-6)

BIOL 231 Genetics 1



202305

203236

203239

215205

215206

215302

215312

215313

215314

215431

215441

215462

215471

215491

215492

215493

215494

1.97. 305
BIOL 305
2.A4. 236

Yans
Biometry

USuaiasien

CHEM 236 Quantitative Analysis

1.A4. 239

CHEM 239 Quantitative Analysis Laboratory

2.3%. 205
MICB 205

UURNTUSINAAATIEN

a%3INeN

Microbiology

1.3%. 206 U URN159a%3INeN

MICB 206
1.9%. 302
MICB 302
1.3%. 312
MICB 312
12.9%. 313
MICB 313
1.3%. 314
MICB 314
1.3%. 431
MICB 431
1.3%. 441
MICB 441
1.3%. 462
MICB 462
1.3%. 471
MICB 471
2.3%. 491
MICB 491
1.3%. 492
MICB 492
1.3%. 493
MICB 493
2.3%. 494

Microbiology Laboratory
\A3eslonnagatainen
Microbiological Instrumentation
NI INg

Phycology
dinsinendesdy
Introduction to Mycology
h¥ainen

Virology
TUgMAnIV0AUNTE
Microbial Genetics
ATIEVILUATILTY
Bacterial Physiology
STUUNTIATILUNLUATILTY
Systematic Bacteriology
Tnefng1vesgaunsd
Microbial Ecology
AUNUIATIINEN
Microbiology Seminar
iwmumﬂa}a%’ﬁwm
Microbiology Reports
UyvniiAunn99atininen
Special Project in Microbiology

NSANIUIATTINED

3(2-3-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-3-4)

4(3-3-6)

4(3-3-6)

3(2-3-4)

3(2-3-4)

4(2-6-4)

3(2-3-4)

1(1-0-2)

1(1-0-2)

3(0-9-0)

3(0-18-0)



MICB 494 Training in Microbiology

a v U

506361 NU.073. 361 Qmwunuiaﬁm%wawﬁalﬂ 3(2-2-4)

q

IMM 361 General Immunology

2.2.2 3y enidan liioundn 9 wdawnn
Major Electives a minimum of 9 credits
ABNEEUNTEUINANITEAU 300- 400 TWa1v13¥19aTVINGT NSONTEUIIY
sEfU 300-400 MAITesANAMLluNgNa v AINeman fuazinaluladiazineaans
auam Tngeniiureuvedennnsdiiuinu litdesndn 9 minefn lngnszuiudv 300-400
Tuanuivngaininet Swielud
Choose any course at least 9 credits from any microbiology course at
300-400 level or any course at 300-400 level from science and technology and health
science faculties with consent from an academic advisor. And 300-400 level courses in
Microbiology section are
215301 7.3%. 301 MSUTEAUAMAINAIUBIMT 2(2-0-4)
wazeUfURN1MaTYINe
MICB 301 Food and Microbiological Laboratory Quality Assurances
215303 1.3%. 303 nswgAuUnslyIuazuinnIsuNIgIn W 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
215311 2.9%. 311 weniluledadecdu 3(2-3-4)
MICB 311 Introduction to Actinomycetes
215371 2.4%. 371 %381 3(2-3-4)
MICB 371 Aquatic Microbiology
215381 2.9%. 381 QAuvISUTEIdU uazadunIdnelsaluinud 3(2-3-4)
MICB 381 Normal Flora and Pathogenic Microorganisms in Human
215401 12.3%. 401 ANNUABAAYUDIDIMTANURAUNTE 3(2-3-4)
MICB 401  Microbial Food Safety
215411 1.2%. 411 I7INe1veLIn 3(2-3-4)
MICB 411  Biology of Mushrooms
215412 2.4%. 412 ¥¥Ivevedan 3(2-3-4)
MICB 412  Biology of Yeasts
215432 1.3%. 432 nsleauileseauliianavesgy 3(2-3-4)

MICB 432 Molecular Cloning of Genes



215433 2.3%. 433 N1TIATILVRLIUNAUNTE 3(3-0-6)
MICB 433 Microbial Genome Analysis

215481 1.3%. 481  Ya¥IINYIQAAWINTIY 3(2-3-4)
MICB 481  Industrial Microbiology

215082 1.9%. 482 a¥IneATesd1end 1(1-0-2)
MICB 482  Cosmetic Microbiology

215495 1.3%. 495  UBldenaTININRATIINeN 1 1(1-0-2)
MICB 495  Selected Topics in Microbiology 1

215496 1.3%. 496  TUBLEONATINIAYIINGT 2 1(1-0-2)
MICB 496  Selected Topics in Microbiology 2

215497 1.3%. 497  VUBldenasInIeyatiinel 3 2(2-0-4)

MICB 497  Selected Topics in Microbiology 3

2.3 3u1In (§13) Laitiaandn 15 wdoein
Minor (if any) a minimum of 15 credits

1) TnewnfAnwiivszasdaziiionln snadondeuinlnluaviledly auusenie
wninedededdvl Ses Tnnfidnaeudmsuin@nuuviinendsdodu livesnin 15
wihein TneanufureuvateIanssiivineivien

Students who wish to have minor may take courses corresponding to any
minor listed in Chiang Mai University announcement about minors being offered for
CMU students for at least 15 credits with approval of an academic advisor.

2) tnAnwdilidesnisiFeinin denSeunssuiuivsedu 300-400 luatvivn
90771 (e 2.2.2) uaz/MienszuanAviseiu 300-400 MATesnnAurlunguaI vz
Inenmaniuazimaluladuazingimansgunin lnganuiureuvesoransdivine lides
N1 15 nulein

Students who do not wish to have a minor must select at least 15 credits from
any microbiology course at 300-400 level (from 2.2.2) and/or any course at 300-400
level from science and technology and health science faculties with consent from an

academic advisor.

(3) WUINIVNADNLES laidaenin 6 BU28NA

Free electives a minimum of 6 credits



W@oniFeunszuiuivale q uenuileoarnisentazivily @d) lddssnin 6
WUILAA
At least 6 credits of free elective courses, taken outside the major and minor

field (if any), are required.

WUIBLNRG ANURNBVDILAVTRANTLUIUIT
sanszunAvildsmundusaes 6 wdn swielud
1. 189 3 SN WARIEs AL warnIAIY/@nunien finszuaudntiudaie
2. 1% 3 fvhe Suunldd

1) @uibksn (Man3ae) WanIde SEAUIBINTZUIUIT

“17  waneds nssundulussaudi 1
“27  yanade nszundenluseaudi 2
“37  uapeds nssundulussaudi

“47  wansds nssunBulussaudi 4

2) @udInans (Mandu) wanede vianavyluauniu

3) @uiving (Manuue) wanads eunsuluniiangvesanunin

3.1.4  LAAMAUNISANYI

v
(Y4

U 1 aan1sAnei 1

001101 %.8. 101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

201110 2.aM.110  ANAAIEASTYTUINTT 3(3-0-6)
SC 110 Integrated Mathematical Sciences

202101 2.4 101 Fnenitugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1

202103 2.93. 103 UHURNSTIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

203111 2.A4. 111 13l 1 3(3-0-6)
CHEM 111 Chemistry 1

203115 2.a4. 115 UURNswAL 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

206111 2.A0 111 umapaa 1 3(3-0-6)
MATH 111 Calculus 1

594 17 wuenn



UM 1 ArAN1SANEIN 2

001102 %.9. 102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102  Fundamental English 2

202102 2.4 102 Frineniugu 2 3(3-0-6)
BIOL 102  Basic Biology 2

202104 2.97. 104 UURNISTIINEGN 2 1(0-3-0)
BIOL 104  Biology Laboratory 2

207117 @ 117 U{URMsWENd 1 1(0-3-0)
PHYS 117  Physics Laboratory 1

207187 2.vla. 187  Wand 1 3(3-0-6)

PHYS 187 Physics 1
nAUITIUYLAERSwaTIAUAIARS 3 ytdgin
Humanities and Social Sciences
NAIYINTTEUIHIUAINTIY 1 mbehin
Acitivities Base Course
nRuIYINeIeansuasAlnFNEnNs 3 yaein

Science and Mathematics

594 18 #28nn
FuIT 2 nansAnEd 1
001201 .. 201 NI991TIIAIITLALNNSIR8UREN9TUSEANSHA 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
202231 2.9, 231 Wugeans 1 4(3-3-6)

BIOL 231 Genetics 1

203206 1.4, 206  LANBUNIIAMTUTNANYIUENa1I T ILAL 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 2.a4. 209  UURNMsiaiBuvsgdwmsutinAnwivenaiaiviel  1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

215205 2.3%. 205 a¥IING 3(3-0-6)
MICB 205 Microbiology

215206 2.3%. 206 UJURNMIIATVINET 1(0-3-0)
MICB 206 Microbiology Laboratory



nNaWITINYBEAEAS WAL FIAUAIERS 3 mhgin
Humanities and Social Sciences

594 18 128nn

v
(Y4

U7 2 MamsAnuil 2
001225 .0.225 awsanguluvsumiveimansuazmalulad 3(3-0-6)

ENGL 225 English in Science and Technology Context

203236 1.A4. 236 USalATIgit 3(3-0-6)
CHEM 236 Quantitative Analysis

203239 2.a4. 239 URURNsUSINAATIEA 1(0-3-0)
CHEM 239 Quantitative Analysis Laboratory

215312 1.3%. 312 @131898 3(2-3-4)
MICB 312 Phycology

215313 2.9%. 313 Winsne oy 4(3-3-6)

MICB 313 Introduction to Mycology
nauITINY AR havdIANAIEnS 3 y3ein
Humanities and Social Sciences

594 17 wUQ8NA

WA 3 aansdned 1

211315 2.9m. 315 Tueiidesdu 3(3-0-6)
BCT 315  Introductory Biochemistry

211319 2.9%. 319 UftRnsTuaiidesdu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory

215302 2.9%. 302 LA3esilen1egadiainen 1(0-3-0)
MICB 302 Microbiological Instrumentation

215431 2.3%. 431 WugAmaniveaunId 3(2-3-4)
MICB 431 Microbial Genetics

506361 .. 361 pliduiuladiningwily 3(2-2-4)
IMM 361  General Immunology

I nonden wseIYIn 6 NULAR

Major Electives or Minor

594 17 “28nn



7 3 anannsAnend 2

201191 2.%. 191 MITEUIHIUAINTTY 2(0-6-0)
SC 191  Learning Through Activities

215314 1.9%. 314 T¥ainen 4(3-3-6)
MICB 314 Virology

215441 1.9%. 441 @3TINY1VIRUATILSY 3(2-3-4)
MICB 441 Bacterial Physiology

215462 1.9%. 462 S$UUNITINTIMUNLUATILSY 4(2-6-4)
MICB 462 Systematic Bacteriology

I nonNdon wIIYIN 6 RN

Major Electives or Minor

594 19 “28nn

SR 4 anannsAnendi 1
215471 2.2%. 471 G0AMINgIUeRaUNIE 3(2-3-4)
MICB 471 Microbial Ecology

215494 2.3%. 494 NSANUYATIING 3(0-18-0)
MICB 494 Training in Microbiology
202305 2.97. 305 Fada 3(2-3-4)

BIOL 305 Biometry
Aentaen Wiy 6 Mefn
Major Electives or Minor
I udentas 3 nein
Free Elective

594 18 #i28nn

AR 4 anensAnend 2
215491 2.3%. 491 AUNUATVINGT 1(1-0-2)
MICB 491 Microbiology Seminar
215492 2.3%. 492 TIHNUNNYATIINGT 1(1-0-2)
MICB 492 Microbiology Reports
215493 1.3%. 493 JgymifivAynegadainen 3(0-9-0)
MICB 493 Special Project in Microbiology

A wenden 3 wdRee



Major Elective

Jendsn wI0WIN 3 MIEne
Major Electives or Minor

NaONET 3 wiaene
Free Elective

594 14 “d8nn

3.1.5 A5 UIYANWSNTZUIUIYN

seuliluniAnwan



AMANUIN

1. AMDSUNYANWAUZNTZUIUIYN
1.1 vunvAnwIN2LY (General Education)

nejm%mmwmazmsﬁami (Language and Communication)

1.9. 101 (001101) mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
Heulufidesriunen Taidl

o w tY

N13dea1IN1WINg Y ensUfduiusluginusedntu Minwen1sile wa 81uuae
WeulusgauUeswu Tuusunmmedinuuaz ausssuivanvaeiiiensiseuinaondin
Communication in English for everyday interactions. Basic listening, speaking,

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

1.9. 102 (001102) AYITINGWNUFIY 2 3(3-0-6)
ENGL 102 Fundamental English 2
Feulafidesriunen 1.9. 101 ¥39AUAUTILIDUVBINIATY

o w LY

n1sdeansnwdenguien1sufduiusludiinused17u vinwen1sile wa 81unaz
WeulusyaundudeuduluuTunmedinuua Tausssuivainvaigiienisiseuinaendin
Communication in English for everyday interactions. More advanced listening,

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

learning.
1.9. 201 (001201) A5D1ULTILATIEVkAE NS sUag19TlUsEANSHNE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
Houlafigeiunou 11.9. 102 Y39MNUANUNIUYDUVBINIATYY

TNy 18189NudInTUNITOMUATIATIERINLE Y aLAL DAY Lagn 15ileu
1 a a a v v Y
agailuszansna lumdenumiuaulavesisey
English language skills for critical reading from different sources and media and

effective writing on topics of students’ interests.

1.9. 225 (001225) Mwdanguluvsunineimansuazinalulag  3(3-0-6)
ENGL 225 English in Science and Technology Context

NaulvAoanunau 11.9. 102 #30AUANULTIUTDUVDINIAIN



WU AMSULNANYIAULINGIANENS LAEANLIFINTTUAERS

Tinwe 99AUIENIU HAEUTTIveINIBIaNIZNIe Wien1sdeasegeiiuszansanly
USUNMEIneFansuazinalulad

Specific language functions, components and skills for effective communication

in science and technology contexts.

nejm%wgwamam%u,a:é’mmmam‘ (Humanities and Social Sciences)

WUT. 103 (009103)  :  MSIansAUmAKAENITULAURANTAUMA 3(3-0-6)
LS 103 . Information Literacy and Information Presentation
Roulvifeswuneu - Lill; dwmsuilndnwinlalydiven

mm‘wmaLLazmm?‘hﬁ’zymaqmiaummasmﬁmiaumm ﬂ’J’]ﬂJéﬁNﬂ’]iLLaBﬂ’]i
LENVIEITAUNA WRaIANTAUMFLAZUSNNSENTAWNA ‘VI%J‘WEJ’]ﬂiﬁ’ﬁﬁumﬂLLaSﬂ’ﬁiﬁlﬂigLﬁEJ‘U
msﬁuﬁumiaumm ASUSELAUANTAUNA AISUNLEUDANTAULNA msé’wﬁmazﬂ']sﬁuau
UITUIUNTU

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.

1.U5. 100 (011100)  : wywdiuuSun 3(3-0-6)
PHIL 100 : Man and Philosophy
Feulviidesiunon  : lid

Anwilidnlanuming auat wefisn dudla 33015 QaamnsuazveUIIEYes
USweyn WisuiiisuuSagnfumansaus aaonauwuifniifieaniunin a1ssuti A
SURATOU AUNNNELAL YNV VDINYWE

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.

e, 173 (012173) ¢ mawudesdy 3(3-0-6)
RE 173 . Descriptive Study of Religion

Woulufidasiuneu  : lidl



5ITUNAUALVDULIAVDIAAWT AR WAIUINTTWAZUSELANYBIAEY JULUUANSY
YBIFEAUN DN ﬂi%U?UﬂWiﬁ\‘iﬂ’]ﬂ‘U? UVIU'WISU’ENFT’]ﬁU'ﬁu‘{j%L?ﬂﬂuﬂﬂaLLazﬁ\‘iﬂN

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.

1.97. 110 (013110) : InIne1nudInuseaTu 3(3-0-6)
PSY 110 : Psychology and Daily Life
Soulvfidesinunoy - il dwsuinanwdilaledenien

MUl Ty Uadeudnyuzdiuyana Jaduauduiusninsening
yana Jadeeudsny

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

1.6, 100 (050100) : Askin1wlne 3(3-0-6)
HUGE 100 : Usage of the Thai Language
Soulviideunou - lid

Anwwazilninyznsigniwine

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

AN, 113 (050113) :  viesduuazlandim 3(3-0-6)
HUGE 113 . Localism and Globalization
Soulvfideaunou - lid

msnwnszualanAtny waskansenufiddeTinuazdeey anvawisalunissuie
warmouldronIzuaReY NMsuaNmIIdenfiingatetsaieassa

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.

.69, 121 (050121)  :  walsalnelulssvnuandey 3(3-0-6)
HUGE 121 : Thai People in the ASEAN Community

Noulvndegeunew  : lidl



AllakagiauInsveslseyate Ty anunImkasunuInveslsemalne iy
wafledlneluyszaanondou uuimafiairsassalunmsuiuialfegsauiululszam
91BHUBENTURAY YULDWRBUIANYBIUTEYIANB 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.
19.6U.114 (109114)  : Aauzludinuszdniu 3(3-0-6)
FAGE 114 : Artin Everyday Life

d‘ d‘ U 1 1 1

Nouleiidesinuneu  : ladl

ﬂ’]i%JUiLﬁEJ’JﬁJUﬁEJ’]Nﬂ’J’m%NWEJ U LY LUIAA NTTUIUNT LETANWULZIANIZUDINIU
Aauzsina 35n153ATzilasalnae Feausairlulszendldlndudsslonidenis
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Perception of definitions, meanings, styles, concepts, processes and special
characteristics of different kinds of art; methods of art-analysis and art-criticism which

can be applied for the benefits of everyday life.

AU, 115 (109115) : Fdnfugunisy 3(3-0-6)
FAGE 115 . Life and Aesthetics
Soulvfidosnunou - laid

mwmmimmm%nmmmwuLﬁuiﬁiuﬁiimﬁ mu%‘ia‘dzLLazi’wuﬁiimaamu%a
adelvdludinyusedniu aunierlunufadenziunnuazayiueen AUUITATAIUTITY AR
Ao LLa3wawﬁmmﬁwuﬁisuﬁazﬁaumﬂqﬁ{]mmﬂmaaﬁaﬂm

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.nu. 104 (154104)  : seuinvasnnden 3(3-0-6)

GEO 104 : Environmental Conservation

a

Noulvndesunew  : Lidl



Jamlunsdanis waznslduseloviiannineinssssund daduludes fu Ul
1 w3 U wywd nEausTIING Fafmisssund wardunndeusieg naonauiinng
ousnEuazamInislumseyindfidndudmivusimelne

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.

a.0u. 105 (154105) @ gllansaumeludinuszdniu 3(3-0-6)
GEO 105 . Geo-information in Daily Life
Heulviidowiuden  : ldl

ANUVINEYRIHlanTauALarUNUIMYBI A saunAluTInUTEI iU walulagnd
ansaumaLazn1sUszendldinaluladgiansawne Anuvuieg eaAUsenay JULUUNIS
fuduny wazanuinntivesnaluladusuil ssuussyiumislanseaaiion n13d15a9
Saindunma1en1eeInNa nsdrsIasreslnameniiioy uarssuvaTAUWANNAENAS
sfensysannsiiteuszgndlfinalulad gliansaumaiionsinsz s

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.0%. 106 (154106) :  Aenudlulanasdsluy 3(3-0-6)
GEO 106 . Disaster in Modern World
Houlvfideanunou - lid

U awva v a

mmiﬁyugml,ﬁ'mﬁ’umwum AYNURTTINYR LLazmﬂm}gwé MaeSsuAUNS e
Suilefufefivd n1stlosfusefivh MsussseRva nSnensfienissansseith nsld
weluladiionsdanisfofich

Basic knowledge of disaster; natural and man-made disaster, disaster
preparedness, disaster prevention, disaster mitigation, resources for disaster

management, using technologies for disaster management.



w.AN.100 (176100) @ nguaewazlanadelvg 3(3-0-6)

LAGE 100 :  Law and Modern World

Soulviidesiuney Ll

WIARNIINgUNIe da1tdunienguang nguaneiuunumtudeny nguraneduday
sewinsUsemna nguanefudamivieadu LagngvanefuanSyuvy UNUINYeINgRINg SR
viosdu sedudenuiilos uasunumvesngvuislugalanffnd Anwviiiasevtdgmiann
nsdifnweine Wendunguaneuaslanasiely]

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.

U5.04.101 (702101) :  nswuludiIndseaniu 3(3-0-6)
FINA 101 . Finance for Daily Life
Soulvfidesiuney ¢ lufl

aufifosiuvasnsuimanmatiuluiinUszariu maadagusdunmensdu ns
41979980 IMNNITRY NIFINURNUNNNITHEY N15UTU351818 518978 LAzA1TEREAY
UIN15909@010UN15HY NM1580URY N1TITRUYINNMU N15119MRUNTRUE S UMANIT0lves
Fin Msusziunadss ML uasmswieumundeuiiondnugy

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.

U5.19. 103 (703103) :  nsluduszneumsuazgsnaloiu 3(3-0-6)
MGMT 103 :Introduction to Entrepreneurship and Business
Feulviidowiuden  : ldl

unumnisiuguseneunisfiunisimunesygiavesuszme lenalunisuszneu
5378 Aaudnwazwarksaptlalunsdugusznouns aniwwinden Ussv JULUULAZUNY
3503 MANNITINNTT NMIFIANITAIUAITAAIN N1IHER N1TRY TR 118 NvNEgsna §309
seIeUseime wagalesssudmiugusenaunis

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.

fif.100 (751100) L LATwgAnanslutiaUsEIn Ty 3(3-0-6)
ECON 100 : Economics for Everyday Life
Foulvfidesiunen  : lid

wuAanaasssmanimi Ul ludinusedfu MiReatestuniswdn nsuilae
Aae 9181AUTEANYIR N1TARIANGITE N1TRULAZAIEUIANT AIzRuaLaduRla A1g
9719974 Lﬂiiﬁiﬁﬁ]ﬂ’]iﬁ’]LLazﬂ’]iﬁuiSW}"]\‘iUizmﬂ miif\fwmLmiﬁgﬁﬁ]uaz?ﬁmmﬁam

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.

na:maﬂj’ﬁ‘wUﬂﬁﬂaﬂﬁfuazﬂﬂjﬂmaﬂ% (Science and Mathematics)

197, 110 (201110)  :  AdAMEATYININTT 3(3-0-6)
SC 110 . Integrated Mathematical Sciences
Seulefidesiunen L

MeIN1TANRLABSIUTINUTET1TU UseTRveenisaiuin dumeside addlu
TAnmszdriu addtunsuitgmluindsedriu mmuhasdufioesuisusingnisaling 4
N13591889 081DV UTIABINNANAAEAT N1SANLTUNTIUNINFUaTNITUTEENA N159
Anzaniign msuvudoya JygruseAvguaznisiFouiveanios madssdfunaznis
fum adfdienisinaula

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.

2.A%. 100 (204100) : welulagansaumasazdinaselyl 3(2-2-5)

CS 100 . Information Technology and Modern Life



Heulvfidosuiou 1l

AouwesAUNsIdUludInUsed1Tu MsUsERlanadeayaLazn1sIANITENTAUMA
ganAwsdinusalulRdmiuiinadelnl Sumesidauaznisasialuma

Computers in everyday life, Data processing and information management,

Office automation software for modern life and Internet and webpage construction.

aw.An.111 (261111) : Buwmesidauardirusoulay (6-0-3)3

CPE 111 . Internet and Online Community

deulefisosihunou : Tf; dwsuihdnwildldindnweneimnssumans

arudibosiuirfudumesidouardsauooulay meluladiulanadilmi nisld
\Esyeuiuegelusezdnsan Usnseaulall warTEUUUITIANANGULNY HANTENUVDY
duwesilauardinussulatdronisaniudInusesnTu wndvddidnnselind uaznns
Usgnduiusiudumesidanardinuooulal a5usssuuazunsmvesnsiindianesulal
wAnsudspuvedunesiiauardsauosulall wwnAndungmnevedumesidatasday
poulatl Anulasadsuazauudiudludumesidnuasdauooulad surnnves
dumesidnuardanoaulall

Introduction to Internet and social networking, Emerging trends in technology,
Efficient utilization of search engine, Online services and cloud computing, Impact of
Internet and social networking in daily life, e-Commerce and advertising in Internet and
social networking, Online social ethics and morals, Social aspects of Internet and online
community, Legal aspects of Internet and online community, Security and privacy on

Internet and social networking, Future trends of Internet and social networking.

9.919.100 (602100)  : msldUsylemimaluladanimdesdu 3(3-0-6)

BIOT 100 . Introduction to Application of Biotechnology

Goulvdigoaunoy - lalfl

Useiamswauimanaluladianim unumvesdadiddatumaluladdinim unum
vounaluladfinmluiinUszdiu unumveanaluladfinwsodanndonnazniseying
UNUIMTDINALLLAETININADLATYIAIMALNITRAIUIUTEINA 9385T7UUALTAITTETING
walulagdinw waziudldunsiauimalulagdinmlusuian

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.

AN2.111 (953111) ¢ wandwIsdmsuTInuseaniu 3(3-0-6)
SE 111 . Software for Everyday Life
Soulvfidosnunon - laid

wugtdnuay 99AUIENBY KaTUNUIMUBILENALITIUTINUId1IY N1sthgevAwas
uUszgnAldludiusngg end dudiuyanaiiolivanssnnin uazenszduannINYesTIn
fMuBIAnIN1gIAY LiloUsEANEAMLAZNITUIMNTERNNT uagiumsAuaiiite Hadei
thaulalugnamnssusensiung 1wy e13weineg Aferdes domsszts uaseu foalunsld
NuUBDNALIS MasnaufirnIweLnaluladgendwisiuauing

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.

nguIvINTREUZHIUAINTTU (Activities Base Course)

19M.191 (201191)  : MISEUINILAINTTY 2(0-6-0)
SC 191 : Learning through Activities
Feulvfidowinuion il

msiddmAanssuiifeadestumsiauinuamidndnen nsiaduinueuay
Usvaumsnitinene figndnduinelusaznisuenumiineds udulszneudidiivinli
thdnuniidiusalugisiarvesnisineiluumine de fanssusieg mandanunsasili
fndnwiuszgndldnisisoudaindansuingg luimuluduieifunsarednddnia
asgniintuguaiandunyed dnisWawiuadnaim iilanisiauduiu dausssu
W3us59n annsni Ul duuveddlunsdsdnluewasldediedinuguisneuas
Foila wiouedidnansisne dflnuaziulinvouronuies uazdny

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.

1AN.192 (201192)  :  mewEmMNANY) 1(0-3-0)
SC 192 : Doi Suthep Study
Feulviidowinuden - ladl
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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.

A.8.121 (057121) . ylnvoaiileFinuaznisoenindanie 1(1-0-2)
EDPE 121 . Football for Life and Exercise
Soulvfidesiuney - 1l

nsoenmdmeiiioguainlasnisidunauea nseuguitneuazaaeiduluim
wnuea nstauvavealusiuisdneg MIUszandiaufmninuealuguuuusiieg aiinvily
lunsiauivmauea NTIRTEmnUNsusiunnuaataznIsitnTINnnuaaluseAumies
Usgloviuazansemvesmadugiau uazdairluimnuea

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) : deviledinuaznisesntiidang 1(1-0-2)
EDPE 122 : Swimming for Life and Exercise
Soulviigeuniou - lid

nseanfdiniaiiieaunimlaanisitein nsevgusianewasaataiulufiniine
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aunmuaznsininsusiuiedilussduig dssleviuasansemussmadudicunay
Hafrufminedh

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.
A.a. 123 (057123) . “eadusaliinTinuazniseaniidinig 1(1-0-2)
EDPE 123 . Volleyball for Life and Exercise
Soulvfidesiuney - 1ufl

nseenidineiieguniniaenisiawieaaduea n1seugusnIewazaateiduly
AWloaduoa Nslawlvaladualusinuinigg nsldedvazaiuniee aessnesniglunis
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Jeamduealusgiuiigg Ussleriluazansemveansidudiauuazdafifluiuneaaduea
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.a. 125 (057125) . Aanssudnsenefietisuaznnseeniidainie  1(1-0-2)
EDPE 125 : Rhythmic Activities for Life and Exercise
Soulvfidesimnoy - 1

msoonmdsmeiitegunmlasnsiduianssudndme nmsedeulmussiengly
Fnvauzaneg mandeulmvessanelfid fudomsuazdewmun nmadusiuiioswes
UTzinesi1ee wagn1siaudanaludinizange uisomlunisitndsauuasunseaviun1saand
N1FIATIEININNAITAUTAIATINIZAT AITTIUNUFAIALAENTIRUFAAlUFULUY
A9

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.

f.a. 126 (057126) : U’lamm‘uaaLﬁa%ﬁmmzﬂ’]iaaﬂﬁﬁqma 1(1-0-2)
EDPE 126 :  Basketball for Life and Exercise
Soulvfidosiunoy - lufl

m'iaaﬂﬁ’lé'fﬂmEJLﬁaq%ﬂWwimaﬂ’lil,a'umammuaa miamjui"mmaLLazﬂaﬂaLﬁqu
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yosmsidufiaunaziginlufmuianeuoa

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.

A.8. 127 (057127) . uustufuiieTinuaznseaniidanie 1(1-0-2)
EDPE 127 - Badminton for Life and Exercise
Houlviigeunou - lid

mseenfdmeiiteguanlasnsidunuaiiudu n1seugustsmeuazaaneidulufm
wuadiudu msduliuaznsiedeulmussiemeiieinignuuaiiusuludnuazsneg nfni
wuafusumluuagmsiuazuuuluiwiuuaiiuiu nmsdsegndldufmuuadudulusuiuy
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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.

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

Noulvfdasinunou  : lidl
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wistumuiawaznisidnsunisudsiunuialuszauneg Uselovduazansemuesnisidug
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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.

A.a. 129 (057129) . damudaiieTinuazniseeniidanie 1(1-0-2)
EDPE 129 : Table Tennis for Life and Exercise
Soulvfidesiuney ¢ luf

mseenfidameiiieguainlasnsauinimibamuda niseugusisniouazaae
Buludwunidamuia nmsduliuaznmaedeulmuesssameiiodrdgninidamuialy
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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.a. 130 (057130) . nedniieTinuazniseantideme 1(1-0-2)
EDPE 130 . Golf for Life and Exercise
Soulviigesunioy - lid

mseenfdsmeiiteguainlagmsiaufivined msevguisneuazaaeidulufm
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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

Aa. 132 (057132) @ Tindguludeinusy 2(2-0-4)
EDPE 132 :  Happy Life in Camping
Feulviidowinuden  : ludl

AnunluneatuAeinust U waringuisaidvasmennisy Ussnnuasne
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Introduction to camping, philosophy and objectives. Kinds of camping. Camping
activities. Nature study, forest and conservation. Planning of camping management and

camping leader. Camping evaluation and practice on camping activities.

1.2 wNIIVWANIE (Field of Specialization)

1.2.1 3¥unu (Core Courses)

292,101 (202101) : inenfiugu 1 3(3-0-6)
BIOL 101 . Basic Biology 1
Goulafidowuney 1l

unih s2deudsnisnisinenmand dnvazanizyesdildin nsdnszuuaaddie
asiafivedelidin waduaziuunueddy Wugmansuazeaiugmans nalnvesiiaminis
AUaINNaIe03EdlTin Tassadsazniinfivesiie Taseadsuazuindivesdnd way
UningkazngAngsu

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.

292102 (202102)  : F3Inenitugiu 2 3(3-0-6)
BIOL 102 . Basic Biology 2

Noulufidaeeinuneu  : 2.972.101 wag 103



SEUUIALAZNNIEUSNY N139NTHUNFWTIN: d55IMe1U0IdNT waraITINeIVOINY
Ecosystem and conservation, classification of living organisms, animal

physiology and plant physiology.

1.9, 103 (202103)  : UHURnIsTIINeT 1 1(0-3-0)
BIOL 103 . Biology Laboratory 1
Feoulafidesiunen  :  amadoudeundoudu 2.47.101
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Microscope, cell structures and functions, cellular respiration, cell divisions,
genetics, evolution and biological diversity, plant tissues, animal tissues, behavior and

population ecology.

1.9, 104 (202104)  : UJURNISTIINGT 2 1(0-3-0)
BIOL 104 . Biology Laboratory 2
Soulvfidosiiunioy  :  awsdoundousu 1.49. 102
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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, photsysthesis, transport in plants,

plant growth regulation and plant reproduction and propagation.

2.A1. 111 (203111) @ Adl 1 3(3-0-6)
CHEM 111 . Chemistry 1
Soulvfidesiunoy ¢ lufl
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Introduction and chemical stoichiometry, atomic structures, chemical bonding
in various compounds, chemical equilibrium, chemical thermodynamics,

electrochemistry, solutions and colloids, acid-bases and chemical kinetics.

1.3 115 (203115) @ Ujd@nsiadl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Foulafidesiunen  :  amadoudeundoudu 2.0u.111

wallas1ee Twiesliansnll URAse1v0maunatazaIsusenauvemaiuad @13
AUl N1TFILATIZRLAALTELDDNYILAN NITAILATIZRINUNELToUDZANINN
argiiflounesd Wuszinlinavlassaiisluana aunariivazUiselundu anuiouves
UfAsen wadianinuaziwadanududu 8ianlnsada n1suiwaluanalagandenisanas
maﬂﬁ;m?jamﬁﬂ aunansa-lwakasnes nslnmsansa-tua nslnmsdu saunarans
wil: UfAsenlelofiutuveuedlaou wasn1snaaadfiey

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

experiments.

1A 111 (206111)  : UAAAaE 1 3(3-0-6)
MATH 111 - Calculus 1
Soulvfidesiuney ¢ 1

Y =

auuSuarn1TUIZENA NMsMUTIUSLaENTUsEENd aunsdseyiussununiuas
nsuszyns
Derivatives and applications, integration and applications, and first-order

differential equations and some applications.

e, 117 (207117)  : JJURnsiEnd 1 1(0-3-0)
PHYS 117 . Physics Laboratory 1

Noulvdasinunou  : Lidl
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Laboratory course dealing with scientific methods in basic physics consisting of
various experiments in mechanics, thermodynamics, waves, electricity, magnetism,

optics and modern physics.

10,187 (207187) . Wand 1 3(3-0-6)
PHYS 187 : Physics 1
Soulviigeduniou - lid

nUIBLarN13In Naf1a@ns n15du Aau waztdes vedlua aaunwadians iy

4

gl anzwimidnuarauuwivan vieumans wasiiandeniv
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,
themodynamics, electricity, electric field, magnetism and magnetic field, optics and

modern physics.

2.0, 206 (203206) : LANBUNIIEMSUNNAN®IUENANUNIVILAL 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
Houlvfideaiunou  : 2.AL. 104 %se 1A%, 111

Ui Msduunuaznsente melesgiaisUszneudunid wiusyluluianaves
a159un3d Uiseelisunsd wedvhdnlalasaisueu leluuestuuaslelawesinsegy aw
p3lawall @1susznouwelsuufn @1susznounslalal uweanosed Nuea wazdwos iy woa
AlaruasAlau nsnasuanddnuazouiius aslulanse dia nsnaviilu lWulng waslusiu

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.

2.A4. 209 (203209) : UfURNsiadiduvsddmsuindnuiuennimisall 1(0-3-0)

CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students

Houlufidageiunau : 2.A1.108 %38 119 %30 115 wavamzidounsauiu 2.a%. 206
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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.

2am. 315 (211315)  :  Fuefilesdu 3(3-0-6)
BCT 315 . Introductory Biochemistry
Soulvfidosinuiou  :  2.A1.202 %50 204 Wse 206

umigdailvesdaidin: iwaduazosduszneuvednad ndnnisanwmisdaiadl
Aslulainse Afin nsnoslilukazlusiu oulwiuazlatoulyyl nsallnnddn nivdeeinu
BianasaukasTINANIY uasdualiuszynd

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

biochemistry.

2.4, 319 (211319) ¢ UfuRn1sTeii oy 1(0-3-0)
BCT 319 . Introductory Biochemistry Laboratory
Seoulafidesiunen  :  amsdoundoudu v.am. 315

Aslulawmse Tawdaau ane Tsau wulel waznsadinasn

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

1.2.2 3B W0NUIAU

197 231 (202231)  : Wugeans 1 4(3-3-6)
BIOL 231 . Genetics 1
Goulafideaiunou  : 1.92.101 uAz.103; se 2.97.111: i3 2.92.184
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Mendelian genes, multiple alleles, probability and chi-square test, sex
determination and sex-linked traits, linkage and recombination, quantitative traits,
population genetics, genetics for breeding, numerical and structural chromosome
aberration, mutation, maternal effects and cytoplasmic heredity, genetic material and

gene expression, genetic engineering.

2.97. 305 (202305) : Iq@dd 3(2-3-4)
BIOL 305 . Biometry
Goulvfidesinunoy 2.4, 102 W 142,112

nsimdnn snsadanlglunsuAlynmedinineg) MTMRUNITIAaEY NISIWUS
HALAEUTEZLHUNANITNARBY NITNARBUANYATIU A1smIAITingetu laawnas waznis
APTIPANTOUY

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.

7 .A%.236 (203236) : USHaIATIENA 3(3-0-6)

CHEM 236 : Quantitative Analysis

Seulvfidesiuneusoy © 1.AL.104 %39 1.AU.111

N139MUNUIENNTENITAATILYMALANTUINIFIUNIBAT abfluAitAgIes U39S
A Maleszilaetdmin msieseRds L%ﬂﬁﬂﬂ’]iLLﬁJﬂ‘ﬁug’m wagmalagUn
Insinlnium3

Classification of chemical analysis methods and standard materials, statistics in
analytical chemistry, volumetric analysis, gravimetric analysis, electroanalysis, basic

separation techniques and spectrophotometric analysis.

7.A%.239 (203239) : UfURn1sUSInansen 1(0-3-0)
CHEM 239 : Quantitative Analysis Laboratory

Soulviidesiunowsou : ameiloundoutu 2. 236

neTgithduaisy msmuiinuueusndlaenisinings namUiiiueaolsd

Tn83sUauasH NsUSIIUTleRlneNsmTe NMsrUsSunaeaslsaaassluneaeulaly



aaelsrlnnisinine msmUSaumunssiesiieginilaenislnmsn nsmusun
wpadaulaanisnnaznou Innudlawminlmnsdy : UfAsensa - wwa rousnivusinin
sty : UATeInsa-wua gaeuuainlmngtu nsvuiunuasesngvislugiaialag
wadansaunlnsalnd nmsuiiunamaninomadaaiiazenn nsmusunalefeulas
Inuvaldvulasnaudlatuauninslnlafiines nmsadauariinsizimusnaman nsuen
uaZIATIZYNI0IAUTTNO UV LM IeNlAe 3B lATININATINRIUN

Analysis of vinegar, determination of Borax by titration, determination of
chloride using Mohr method, determination of COD by titration, determination of free
chloride in calcium hypochlorite by titration, determination of water sample hardness
by titration, determination of calcium by precipitation, potentiometric titration : acid -
base reaction, conductometric titration : acid — base reaction, coulometric titration,
determination of active ingredient in pharmaceutical preparations by spectroscopy
technique, determination of iron by green chemistry technique, determination of
sodium and potassium by flame emission spectrophotometer, extraction and
determination of iron, separation and composition analysis of pharmaceutical

preparations by thin layer chromatography.

7.9%.205 (215205) :  98%3INeN 3(3-0-6)
MICB 205 : Microbiology
Geoulvfidesrihunoudou ©2.20.112
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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.

7.9%.206 (215206) : UURAN598TIINe 1(0-3-0)
MICB 206 : Microbiology Laboratory

Nauluidoaunauseu : 7 .92.112 wazamzidounsauiu 1 .9%.205
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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 soil, microbiology of air

and industrial microbiology.

297,302 (215302)  : LA30ilen199aTIine 1(0-3-0)
MICB 302 . Microbiological Instrumentation

WouluApan Uy : 2.9%. 205 kAL 2.9%. 206; %58 2.9%. 207 kAL 1.9%. 208
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Overview of instruments for microbiology, principles and instrumentation of
microscopes and objective measurement, autoclave, hot air oven, water bath,
biological safety cabinet, laminar flow cabinet, desiccators, Incubator, cool room,
freezer, water purification and deionized system, pipette, micropipette, shaker, vortex
mixer, magnetic stirrer, electronic balance, pH meter, spectrophotometer, portable Lux
meter, centrifuge, fermenter, ebulliometer, rotary evaporator, lyophilizer, thermal
cycler, real time PCR, Nanodrop/Biodrop, chromatographic techniques and group

discussion: other necessary equipment.

2.9%. 312 (215312)  : @ wnsganen 3(2-3-4)



MICB 312 . Phycology
Foulvfidoswuniou  : 2.9%. 201
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Study of morphology, classification, physiology, ecology and cultivation of
freshwater and marine algae. Additional aspects on their relation to the world

economy and their biological significance.

2.4%. 313 (215313)  : wiesTinendey 4(3-3-6)
MICB 313 . Introduction to Mycology

Nouludoaiunau  : 2.9%. 201
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The study of the biological principles of fungi concerning the structure,

function, evolution, life cycle, genetics and classification. Biological significance

relationshop between fungi and other organisms and economic importance are

included. Field trip is essential.

2.9%. 314 (215314) = Li¥dinen 4(3-3-6)

MICB 314 . Virology

Souluiidessurnion : 2.99. 205 uay 2.9%. 206

unthifeduh3anelsednd sussuazandiveshia msduunviaveshia s
Pnuvedhsa  sugmansveshisa nsveeiuguaznisiusnwlisa nsnsaninisin
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pidufusonishndolata srdudohiauarindulds  lisesduasnieeu n1sitadelse
wagemsvedlsaiaiiAnaniada midevenuaznsssunveshianelsaiiy wagfoRnng
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Introduction to animal viruses, morphology and properties of viruses,
classification of viruses, multiplication of viruses, viral genetics, propagation and
maintenance of the viruses, detection of viral infection, mechanism of viral infection,
viral pathogenesis, immunodeficiency and oncogenic viruses, immunity against viral

infection, antiviral agents and viral vaccine, viroid and prion, diagnosis and symptoms



of plant diseases caused by viruses and transmission and epidemiology of plant viruses

and related experiments

1.3%. 431 (215431)  : fugAERSURIRAUNIE 3(2-3-4)

MICB 431 . Microbial Genetics

Seulefidosinunoy .97 231 uay 2.3%. 201

vannasiaugmand uaznsuamiumnglussdualuanainilugaunie lng
FeuiRpsfuiugmansiiugiu

Genetic systems and their interpretation at the molecular level which are found

in microorganisms against the background of more classical genetics.

1.9%. 441 (215441) : @353NE1VDILUATISY 3(2-3-4)

MICB 441 : Bacterial Physiology

Feulefidosnuniou : 1.a1. 204, 2.A3. 208 158 2.A3. 206, 2.A3. 209; WAy 2.9%. 201

AnwAefuanudeinsemng maasaiuls waluddy wazanuduiudsening
lassaisuagnihiiveswaduuaiife  sumsimufuinmsasieriumsinmufizemis
FuadfAnannnsnszviesuafize

The study of nutrition, growth, metabolism and the relationship between
structure and function of bacterial cells. Practical work concerning biochemical

activities of bacteria.

1.3%. 462 (215462) : TLUUNTIATILUNLUATILTY 4(2-6-4)
MICB 462 : Systematic Bacteriology

Fouluiidessurnion : 2.99. 205 uay 2.9%. 206; %38 1.9%. 207 WAz 2.9%. 208
nanounTUIs UYL UATSY naninaanIsTavuiavyuazuuiuiRdiniu
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A a & o & a a wa A A v
wuAiSe NsiAusnwRakuAsy wasUfuRnisnieives
Principle of taxonomy of bacteria, taxonomic criteria and practices for bacterial

taxonomy, bacterial nomenclature: bacterial new species, culture-based bacterial



taxonomy, methods of bacterial identification, chemotaxonomy of bacteria, principles
of biochemical tests for bacterial identification, classification of bacteria based on
universal system, numerical taxonomy, polyphasic taxonomy, molecular biological
approaches to bacterial taxonomy, genetic methods in bacterial identification,

preservation of bacteria and related experiments.

1.3%. 471 (215471) : TIMINGIU0RAUNIE 3(2-3-4)

MICB 471 : Microbial Ecology

Feulvdidossinuiou : .01, 204 uaz 2.A3. 208 ; W38 2.AL. 206 LAY 2.A3. 209;
WAz 2.2%. 205 Uag 1.3%. 206

unumkazANaAyvedunIdlussuuing svuuiinAveaunsd  Igdnsns
myuisusmenns  matidamsdinimuazmssidniiia aiiinemesdaunadouiuyud
a9ty evumannuatsvesyAuvISluateutu nenwiineine19duw3s niansiata
Aanssuvesduvddludunedon Ujduiussewinassung: 83 v uazdni s
muAulaedIIs melinzsiteyansiinaqduyd uazufoRnsiiieades

Roles and significance of microbes in ecosystems, microbial ecosystems,
nutrient cycles, bioremediation and wastewater treatment, microbiology of the built
environment, microbial diversity of tropical area, methods in microbial ecology,

microbial activity measurements in environment, population interaction: microbes,

plants and animals, biological control, microbial ecology data analysis and related

experiments.
2.3%. 491 (215491) : FuNWATVING 1(1-0-2)
MICB 491 : Microbiology Seminar

Joulviidosinron : Tndnwdudi ¢

N15UsTeNelAEINgINTFUBYVDIEIUIN maausdeyauazeAumelubesd
dnAnwAuATMeaueIseymiiiewresinfne nyinuasUssiliunamesnys S uag U

Seminars, in which special guests will be invited to lead discussions. Self-study
reports on the current research topics or presentation of the student’s special project

work. Grading will be given on satisfactory or unsatisfactory basis.

1.3%. 492 (215492) : $189UNNATI TN 1(1-0-2)

MICB 492 : Microbiology Reports
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A seminar presented by the student on microbiological special project. An
extensive literature review, a purpose of the project, A research proposal and a
discussion of the results obtained must be included in the reports. Grading will be

given on satisfactory or unsatisfactory basis.

1.3%. 493 (215493) : gymfiLAun199aT¥ine 3(0-9-0)

MICB 493 : Special Project in Microbiology

Soulviidesiudey : Tnfnedudi ¢ wasmumuiiuseuvesnAindVine

nMIlmiazmsAnndymifirynigadinive awinsdgusigaunagnisaeu
Unnidn nmsiarsanaddutuiu s wie U

Directed research and study of special microbiological problems. A proper
written report and oral examination are required. Grading will be given on satisfactory

or unsatistactory basis.

1.3%. 494 (215494) : MSANNUIATYIING 3(0-18-0)

MICB 494 : Training in Microbiology

Soulviidesiudey : Tndnwdudi g

Meilnaunatinefunagramnss mhendde ety viSenudud
WiguwinelinsuarasmuANNISENULAL/M308713758 UnAny IR lsusenuuas
UlausnanIsineu nMsianasUssiliunaniusnys S uag U

Practical training 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 satisfactory or unsatisfactory basis.

.. 361 (506361) : giiRuilafiningnly 3(2-2-4)
IMM 361 : General Immunology
Seulefifesiunen  : 2.99. 102 Wio 1.9, 108 WSe 147, 112
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Development of immune system, defense mechanisms, immune responses
and regulation, evaluation of immune responses, immunological techniques, diseases
related to immune system, application of immunological knowledge for prevention

and treatment of diseases.

1.2.3 3y uaniaen
1.3%. 301 (215301) : MUTEAUAMAINAIUDINS 2(2-0-4)
wazeelURn1IM99aTvinen

MICB 301 : Food and Microbiological Laboratory Quality Assurances

Houlafigewriunou : 1.9, 200 %50 1.9%. 201; %30 2.9%. 205 UAT 2.9%. 206; 130
1.3%. 207 Uag 2.3%. 208

TUsunsuiuguduaudnunzems udninasiisn1siRlunsHane g Aun3siy
Tarfivun GMP nOnuekas GMP a1na n1suszand GMP RaunsdiussuuyseiuannIn
9115 HACCP msfivungaingaiifesniunu mInsraussifiussuy HACCP 1nsgIussuy
USMITNUAUAIN ISO JAUNTIAUTDMUUATEUVUINITAMAIN 1SO 9000 ISO 14000 1SO
17025

Basic program of food hygiene, good manufacturing practice (GMP), microbes

and GMP criteria, law and CODEX, application of GMP, microbes and HACCP food

quality assurance, critical controlled point specification, evaluation of HACCP, ISO

standard and microbes and criteria for ISO 9000, ISO 14000 and ISO 17025.

1.9%.303 (215303) : n$wdaun el inaruinnssunietinin 1(1-0-2)
MICB 303 . Intellectual Property and Biological Innovations
Feulefifosiunon : .97 101 way 1.97. 103
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History and forms of Intellectual Property Protection (IPP), international
conventions and national law in intellectual property, patent database and
biotechnology, patents in biological innovations, patenting life forms, patenting of
biological innovations and ethics, other forms of IPP for innovations in biotechnology,
convention of biological diversity and plant varieties protection act, protection of

traditional knowledge and bioprospecting and biopiracy.

2.9%. 311 (215311)  : wondludedalany 3(2-3-4)
MICB 311 . Introduction to Actinomycetes
Goulafidesiudon  : 2.9%. 200 #se 1.9%. 201
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The study of the biological principles of actinomycetes concerning their

taxonomy, structure, genetics, metabolism, occurrence and economic importance.

212%. 371 (215371) : 9a873ngWIeth 3(2-3-)
MICB 371 : Aquatic Microbiology

WouluAasiunau : 2.9%. 200 %38 1.9%. 201
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Environments of aquatic microorganisms, aquatic bacteria and fungi, distribution

of bacteria and fungi, the influence of physical, chemical and biological factors on
aquatic microorganisms, microorganisms inhabiting aquatic plants and animals, the role
of bacteria and fungi in the cycling of elements, the economic significance of aquatic
microorganisms, microorganisms and water pollution.

2.4%. 381 (215381) : Q@uvdUTEIRU uazqduvidnelsaluigud  3(2-3-0)

MICB 381 : Normal Flora and Pathogenic Microorganisms in Human

Seulviidesrituriou : 2.3%. 205 uay 1.3%. 206; W30 1.3%. 207 UaY 1.9%. 208
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Microorganisms related to human, interaction between microorganisms and
human, normal flora in body systems, control of growth and destruction of
microorganisms, mechanism of microbial infections, epidemiology and transmission of
pathogens and protection from microbial infections in body systems and related

experiments.

1.3%. 401 (215401) : ANUUABANEUDIDMITATURAUNTE 3(2-3-4)

MICB 401 : Microbial Food Safety

Foulviidessiuneu : 2.99. 205 Wag 2.9%. 206; %38 2.9%. 207 UaAY 2.9%. 208
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Introduction, sources of microbial pathogens and routes of microbial
contamination, factors affecting to microbial growth and toxin production in food,
foodborne bacterial pathogens, mycotoxic fungi, viruses, protozoa and microscopic
algae related in food safety, indicator microorganisms related to food safety and
hygiene, control of microorganisms in food and microbiological examinations of foods

and related experiments.
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MICB 411 . Biology of Mushrooms
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The study of biological principles of mushrooms concerning morphology,

taxonomy, physiology, genetics, nutrition, conservation and economic importance.

Field trip is essential.
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MICB 412 . Biology of Yeasts
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The study of the biological principles of yeasts concerning their morphology,
physiology, evolution, genetics, distribution and taxonomy. The course also deals with

economic importance and relationships between yeasts and other organisms.
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MICB 432 : Molecular Cloning of Genes
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Gene cloning in procaryotes and in eucaryotes. Expression of procaryotic cloned
genes in eucaryotic cells and vice versa. Application in agriculture and medicine.
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MICB 433 : Microbial Genome Analysis
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Overview of bioinformatics for microorganisms, introduction to bioinformatics in
the era of big data, bioinformatics databases for microbiology, preparation of nucleic
acid, introduction to programming for microbiology, next-generation sequencing and
data analyzing for microbiology, RNA sequencing, genome network and gene

annotation, protein database and structure prediction.
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MICB 481 : Industrial Microbiology
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The utilization of microorganisms in industrial processes. Production processes
and microorganisms involved in the production of chemical substances of economic
value, such as in brewing and distilling industries; antibiotics, biochemical compounds,

and organic acid production. Problems in industry caused by microorganisms.
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MICB 482 : Cosmetic Microbiology
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Overview of cosmetic microbiology, biology of human skin and normal
microflora, role of microbiology in cosmetics, relevance of microbes in cosmetics,
microbial synthesis of cosmetic active compounds and raw materials, detecting
methods for microbial contamination in cosmetics, microbiological aspects of Good

Manufacturing Practices (GMP), preservation of cosmetics and antimicrobial efficacy

test and cosmetic microbiology and the future.
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MICB 495 . Selected Topics in Microbiology 1
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Lecture and discussion of currently interesting and up-to-date topics in various

fields of Microbiology, which develop rapidly and may not be included in available

courses.
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MICB 496 . Selected Topics in Microbiology 2
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Lecture and discussion of currently interesting and up-to-date topics in various

fields of Microbiology, which develop rapidly and may not be included in available

courses.
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MICB 497 : Selected Topics in Microbiology 3
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Lecture and discussion of currently interesting and up-to-date topics in various
fields of Microbiology, which develop rapidly and may not be included in available

courses.
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