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O weniianswns
O szuunisdnwnaent (Aot ......... R )
O Tunaiswnis
O wennanswnng
O szuuvmdiens@ne @A ..... A )
O Tunaiswsnis
O wsnnaiswns
2.2 auauUAvaidfine
(1) fosdnFanisAnelidinindseufnwinouvatslusnunisiSouassingirans -
ANAANENS NTDLTBUIN Lag
(2) HUMTARERNIYTEUUANGRNYBINTENTINITEANAN T INemans Tdeuazuinnssy
WIDTLUUANLEDNVDINMINNa el 158lASINISLAYYBIALINGANERS U INe1deTaelng
2.3 UgymrvasiinAnewsnidn
M anuidunesnsdsemelsiiiome
M anuidundaemans/Anenmansliiiome

M msusushanmsiseulusyaudseufne
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M indnwnlduszasdaziSouluaivinfiaeudndents

2.4 nagnslunrsandumsinaudleleu / dedriavesinfnenlude 2.3

O dnaeuasumniounusiiugiunounisisou

|

Foansuguiimain@nuilua wugdinsnadmaneddn mallansseuluaninedy
WAZNITUULIRT

|

Fnlvdszuvennssivinuiileviminiiaendegua dniieu Iiduuzhudndnw
el lunsaiihdnunitamnudradudunsdifr
FnRanssuiifeatosiunmsaiumnuduiudvosindnwuaznisguatindnw léud Ju
usAnusEIranAnuAue1913d Sunugunases msfinmumsidsuvesiindnydud
7l 1 99n019138aeu wazdaianssuaouaiuinuy

|

1AINTIUNITTIUNTADUMIBNWIDING WLV IS BU

2.5 unumssutindnwwasddnsamsineluszes 59

A1519naNgAs 4 Y

O FaulnAneusazlnisiny (AL)
FTAUYUY

2564 2565 2566 2567 2568
FuTi 1 a5 a5 45 a5 a5
Fui 2 - a5 45 a5 a5
w7 3 - - a5 a5 a5
Fudi 4 - - i a5 a5
374 45 90 135 180 180
AAINREENSINISAN - - - 45 45

2.6 UUIZUIUATULLNY

1. ygaudayasulszananmaiuszauane 3 U lagduwunigasdennuiidenisiaues

JuUsTane
YauUszuna
AU 2564 2565 (Usgunaunis) 2566 (Uszunauns)
qudszanae | sudssane qudseanae | qudssana | quussun udssann
WEIUAY Rusield U Rusneld WEIUAY Ruseld
(Uszueunnsg)
N9L38UNTAY 367,566,100 76,045,400 353,260,300 | 65,458,000 | 360,325,500 68,654,000
bRl 11,448,600 11,046,000 11,168,000
UINIFIPINITHAFIAL 1,837,300 1,656,000 1,676,000
msvidngermeEwn Aady 530,000 530,000 530,000
Samsssunaraanden
aﬁuayu%’]mﬁ 2,178,000 2,023,000 2,049,000
UIMITUWINGAE 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000
37U 414,935,300 | 123,500,000 | 401,576,900 : 109,668,000 | 409,608,500 112,183,000
TaavishY 538,435,300 511,244,900 521,791,500




11
2. AnldAesernaenangns 330,909.43 U
2.7 S2UUNNSANEN
M uuuiusey
O wumalnasudedsfiuidundn
O wuunmslnarudeunsanuazdoaduiondn
O wuunalnameddnnsefindidudendn (E-learning)
O wuunalnanmedumedids
2.8 NM5I8UlaUKLINA NSTUIUIBILAZNITAINLLTYUSBHUTIUNAIINGIRY
1) nssuaAniumninedededmizfansansulou wfendunssuniniitidomedly
sriuReaiuvtelimulndidssfunssuaniviidmunlilulassaiimd ngasanvin
yosnnedodeding viadunszuadnfidulslosisonisiSouvesindnw was

FodlAsUANUENIUYRUIINAME AT DY

[
°o w

2) WINYNRELYE9LAENINTAUNBUNTEUIUITT FTUIUAUILAR B1RUTUTDINTZUIUIBT
PnANYUIIULINUMINGNFEDU 1A8AMUTUYTIUVDIAULTINLITDI 191l D19d9]
n1sisUTungssuudaduTunute dsduaningdeidiesdul 11een13fnw

s¥AUUTQYINT W.A. 2561 U9 8 uag 9

3, wé’ngmmazmm'sépﬁﬁau
3.1 ¥ANgNS
3.1.1 WIUNULAN TIUNAOANINGAT laitleenin 141 wiaein

3.1.2 lassadramdngns

nenn

(1) vaneAnAnwvily 30
PAIET) 24

- nawdvnunsiminesensludSeug 15

- nawdvvnunsimTinwensludsinaieassa 3

WIANSIU

- nguAvsunsiauinvgnndunaidieaiduud 6
W NGeNlagEeNaIN 3 NG 6
(2) MeIYaNY Lyivosndn 105
- AU 33

- Jyuen lyiteendn 57
I enUeAy 48

v nenien liiteand 9

- Jln (i) liiteund 15

(3) MUIMITNIBNLES laitiaenin 6
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3.1.3 ASZUIUIY

(1) anadwAnwnaly 30 waenin
39¥1U%AU (Required Courses) 24 wiena
1.1 ngudmdumsnanineen1sidugiseui (Learner Person) 15 wilaein

001101 w8, 101 mmé’mqwﬁugm 1 3(3-0-6)

ENGL 101 Fundamental English 1
001102 w8, 102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 u.®. 201 NI9IUTILATIZYLAZNTTBURENIUTEAVEHE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 w.e. 225  ;wdnguluusunineiemaniwazvalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
204100 2.AaW. 100 wialuladansaumanaydinadell 3(3-0-6)
CS 100 Information Technology and Modern Life
1.2 ngudmdumswaniineen1silugiauadneassaudnnssy (Innovative Co-creator) 3 wiqefin
201190 . 190 nsAReYINITY I N1TwAUgyn warnsdeans 3(3-0-6)
MEINYIFNERS
SC 190 Critical Thinking, Problem Solving and Science
Communication
1.3 nguivdumswainezmadunallosiidauuds (Active Citivzen) 6 waenn
140104 59 104 msiunadles 3(3-0-6)
PG 104 Citizenship
201111 2an. 111 lanuisineneans 3(3-0-6)
SC 111 The World of Science
Jv1aan (GE Electives) 6 winefin
TinAnwidenFounssundnainiis 3 nguifududn 6 whefin nnnszunivsdelud
Select any courses from the followings
ngadraunIsWaIYineen1slugiseus (Learner Person)
462130 f.un. 130 g luTInUTEaniu 3(3-0-6)
PHPC 130 Medications in Everyday Life
702101  Us.ng. 101 nsRuludInUszaniu 3(3-0-6)
FINA 101 Finance for Daily Life
ngadYIAunITRILYIneen1slugsnas19as3AuInNTIx (Innovative Co-creator)
013110 1.7, 110 IneAUTINUTEITU 3(3-0-6)
PSY 110 Psychology and Daily Life

204123 AW 123 Inginsteyailesdu 3(2-2-5)
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CS 123 Introduction to Data Science
703103  vUs.n. 103 miLfJut::{UizﬂaUﬂWiLLazqiﬁ%Lﬁaﬂﬁu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business
nguAnFumswaminusnsdunadiasiiduuda (Active Citivzen)
801100 and. 100  aoUsenssuludinusedniu 3(3-0-6)
ARCT 100 Architecture in Everyday Life

(2) NUINITNANE liiaunin 105 qein

Field of Specialization a minimum of 105 credits

2.1 JvnY 33 wuenA

Core Courses 33 credits
202101 2.4, 101 TVAneNug 1 3(3-0-6)

BIOL 101 Basic Biology 1

202102 2.9, 102 TFAMeNugIY 2 3(3-0-6)
BIOL 102 Basic Biology 2

202103 2.43. 103 UHURNI5¥IINeN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

202104 2.93. 104 UHURNI5HITINGN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

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

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

203206 2.A%. 206 LATBUNITEMSUTNANBIURNA1UIVLAL] 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 2.a%. 209 UURNsABUNIddmsuTnAnwuennAIv el 1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

204101 2.0m. 101 meyfwesidedu 3(2-2-5)
CS 101 Introduction to Computer

w38 204102 2.A%. 102 MIAATIRTeyadIasuy: MIdTIvmumaliawaznsUssend

CS 102 Intelligent Data Analysis: Survey of Techniques and Applications

206115 1.A0. 115 UARANAFMSUINEIMENTETTUYA 1 3(2-2-5)
MATH 115 Calculus for Natural Sciences 1

207117 e, 117 YJdRn1siEnd 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

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

PHYS 187 Physics 1



208262 1.d@0. 262 @dfUasnudnsuinemansuazmalulad

STAT 262 Elementary Statistics for Science and Technology

211315 2.9, 315 TuATit ey

BCT 315 Introductory Biochemistry

211319 2.9%. 319 YJURANsTIALi U0

BCT 319 Introductory Biochemistry Laboratory

2.2 Fy9n laidaenin

Major a minimum of

3(3-0-6)

3(3-0-6)

1(0-3-0)

57 wu2ena

57 credits

14

Tudurutiednaties 36 nuledn azdaududvisedu 300-400 wazag19Loy 18 N8R

Azdanduivnseau 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

203236

203239

215205

215206

215302

215303

215305

215312

215313

215314

215431

2.2.1 ¥ wanUIAY

Requirements
2.03. 236 USWaIATIEIA
CHEM 236 Quantitative Analysis
1A, 239 UHURNsUSINadn ey
CHEM 239 Quantitative Analysis Laboratory
1.3%. 205 A%YIINEN
MICB 205 Microbiology
1.3%. 206 U URN159a%33IneN
MICB 206 Microbiology Laboratory
2.3%. 302 1A30seN199aTYINeT
MICB 302 Microbiological Instrumentation
1.3%. 303 NSndaun 1 UgaiazuinnssunIeTInm
MICB 303 Intellectual Property and Biological Innovations
1.3%. 305 N1FOBNKUUNITNAGBINNTATYINGT
MICB 305 Microbiological Experimental Design
2.4%. 312 awseinewasinslndainen oy
MICB 312 Introductory Phycology and Protozoology
1.9%. 313 1ns1Inen
MICB 313 Mycology
1.9%. 314 laanen
MICB 314 Virology

1.3%. 431 WUFNENIVDIaUNTY

48 wienn

48 credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(1-0-2)

3(2-3-4)

3(2-3-4)

4(3-3-6)

4(3-3-6)

3(2-3-4)



215441

215462

215471

215491

215492

215493

215494

MICB 431 Microbial Genetics

137, 441 @STINYIVBILUATISE
MICB 441 Bacterial Physiology

2.9%. 462 TTUUNTIATIMUNLUATILTY
MICB 462 Systematic Bacteriology
1.3%. 471 Tneng1veRdunsd
MICB 471 Microbial Ecology

1.3%. 491 FUNWIRATVINE

MICB 491 Microbiology Seminar
1.3%. 492 $18UNTIINE
MICB 492 Microbiology Reports
1.2%. 493 JgymilAyn199advinen
MICB 493 Special Project in Microbiology
1.2%. 494 NFANUFATIING

MICB 494 Training in Microbiology

a v U

506361 nu.m. 361 giiduiladininevily

IMM 361 General Immunology
2.2.2 g andan Tideandn
Major Electives a minimum of
Lﬁ@ﬂﬂ’]ﬂﬂi%U’Ju%sﬁ’W]‘@IUﬁ

Select any courses from the followings

202304 7 %3304 Foas1assAdmIuToyan1TTIne

BIOL 304 Creative Media for Biology Information

202353 3 353 Y2 {UFININGIVDINY

BIOL 353 Plant Morphology

202371 2.97. 371 LAY

BIOL 371 Ecology

202433 3 433 H.AWEUISIANRIaYN1TUTEENG

BIOL 433 DNA Barcoding and Applications)

214340 7 340 .@2.8nINAaRIITIINeN

ZOOL 340 Laboratory Animals in Biology

215301 2.2%. 301 N5UsEAUAMAMAIUDIMSLAEYBIUL UANIN199a T3 Tnen

MICB 301 Food and Microbiological Laboratory Quality Assurances

215304 2.3%. 304  MINAUWEASUIUALFULUUTINTIMUNTaTI TN

MICB 304 New Product and Platform Development in Microbiology

215311 7.2%. 311 wanfluludaiaasy

15

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)

3(2-2-4)

9 BUWNA

9 credits

(4-2-1)2

(4-3-2)3

4(3-3-6)

(6-0-3)3

(4-0-2)2

2(2-0-4)

1(1-0-2)

3(2-3-4)



MICB 311
215371 1.3%. 371
MICB 371
215381 1.3%. 381
MICB 381
215382 1.9%. 382
MICB 382
215401 2.3%. 401
MICB 401
215411 1.3%. 411
MICB 411
215412 1.3%. 412
MICB 412
215433 1.3%. 433
MICB 433
215437 1.3%. 437
MICB 437
215438 1.3%. 438
MICB 438
215481 1.3%. 481
MICB 481
215482 1.2%. 482
MICB 482
215483 1.9%. 483
MICB 483
215495 1.3%. 495
MICB 495

215496 1.3%. 496
MICB 496

215497 1.3%. 497

MICB 497

602301 8 301 .m%.
BIOT 301

2.3 391In (813)

Minor (if any)

Introduction to Actinomycetes
2NN
Aquatic Microbiology

RUNIUTEINDU uazdunidnolsalunywe

16

3(2-3-4)

3(2-3-4)

Normal Flora and Pathogenic Microorganisms in Human

1AgaTTINe Uy
Introduction to Forensic Microbiology
ANNUABASEYDIDIMTATURAUNTE
Microbial Food Safety

a a 3

PYINYIVDILYA

Biology of Mushrooms

IIevesdan

Biology of Yeasts

NTIATIRIUNAUNISUasTIaNTAUNARIENT

Microbial Genome Analysis and Bioinformatics

laauilssziulaanavesiiy
Molecular Cloning of Genes

Ufunislaauileseauluianavesdu
Molecular Cloning of Genes Laboratory
98%3I19NAMNTTY

Industrial Microbiology

TN NATEIEDNS

Cosmetic Microbiology
AUNIIUaTIAUSIY

Microbes and Cultures
WUalianaIIM19aIINe 1
Selected Topics in Microbiology 1
WUaLdenasInIegatinen 2
Selected Topics in Microbiology 2
WUaldenasIn1egadinineg 3
Selected Topics in Microbiology 3
weluladanmdesd

Introductory Biotechnology

laidaenin

a minimum of

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(2-3-4)

1(1-0-2)

3(3-0-6)

1(1-0-2)

1(1-0-2)

2(2-0-4)

(6-0-3)3

15 %U8NA

15 credits
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1) Taedn@nwiivszasdazitonln enndenFeudvlnluaianlafld auusznaa
wininedededdl Fee Julnfidnaeudmiuindnwuminerdodedul lidesnin 15 wiiehn
TneanuiureuveteIanssiivinuivnen

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) dndnwilidesnisidenivin  denSeunsrunivilude 2.2.2 liveendt 15 wiweia

Students who do not wish to have a minor must select at least 15 credits from 2.2.2.
(3) nuMIYUADNLES liitfoundn 6 wiaefin

Free electives a minimum of 6 credits

RUBLIG AINUNUNYVDILAVITHINTEUIUIVN
- 9
Y] a d' Y o [~4 LY [ [} 1 dy
SPANTLUIANEIAUNTUALAY 6 18N AaslUll
1. 1A% 3 MIkSN  WEAASDY AMY LATNIAIY/@NUIUT MINSTUILIVIUUSING
2. 1@%v 3 Mg wunlesadl
1) @UALIN (MaNIDE) WAAIDN SELAUVBINTTUIUIN
“100-200” LAASRY  NITUIVIVITEAUNUGIY
“300-400” LARID ﬂizmuiﬁmiséﬁ’uqa
2) @UAINANe (MANAU) hanIa umwyﬂuawﬁm

3) w@Yiving (nanuuae) uaneds eunsulunuIavyveaviv

3.1.4 LEASULANUNITANY

FJuUIN 1 ArAnsAnEIN 1

ARV Fa3un iagfin(ussee-Ujua-Anvidlenuia)

001101 w.e. 101 mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

140104 35.9.104 msduwaiiios 3(3-0-6)
PG 104  Citizenship

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

202103 293,103 U{URN5¥INeN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

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

203115 2.a3. 115 U{URnsAd 1 1(0-3-0)

CHEM 115 Chemistry Laboratory 1



206115 2.A0L115  wARARAdIMIUINIAERSETIUYIA 1

MATH 115 Calculus for Natural Science 1

TR 1 aremsined 2
001102 ¥.8. 102 mmé’mqwﬁyugm 2
ENGL 102 Fundamental English 2
202102 2.4, 102 F¥ivenitugiu 2
BIOL 102 Basic Biology 2
202104  UHURNSTYINEN 2
BIOL 104 Biology Laboratory 2
207117 .W&.117 JHuRnswEnd 1
PHYS 117 Physics Laboratory 1
207187 7 Wa.187 Wand 1
PHYS 187 Physics 1
204100 2.AW. 100 walulagasaumeauasiinadelml
CS 100 Information Technology and Modern Life
201111 2.99. 111 lanuiaineemans
SC 111 The World of Science

EREY

Ul 2 anannsAnend 1
001201 31.8. 201 NTPIUTIILATIZIUALNITTLUDE1NUTERNEHA
ENGL 201 Critical Reading and Effective Writing
203206 2.A3. 206 LARBUVIIEusUnAnwILENa1U IV ILAL
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 2.A%. 209 UfURNMsIATBunIgdwmsulinAnyiuenaimivail

3(2-2-5)

594 17 “i28nn

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(2-2-5)

3(3-0-6)

17 wU28nA

3(3-0-6)

3(3-0-6)

1(0-3-0)

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

215205 2.2%. 205 99YVING
MICB 205 Microbiology
215206 2.3%. 206 UJURN98T¥INe
MICB 206 Microbiology Laboratory

201190 2.99. 190 NsARBE1TRTUYI NNl taznsdeansnaineimans  3(3-0-6)

3(3-0-6)

1(0-3-0)

SC 190 Critical Thinking, Problem Solving and Science Communication

204101 2.0m. 101 Aoufmesdoedy

CS 101 Introduction to Computer

18

3(2-2-5)

w3e 204102 2.AW. 102 mylnszideyadaaseenisdrmadumeiauaznisuszens :

CS 102 Intelligent Data Analysis: Survey of Techniques and Applications
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AfAnwvily (Fonan 3 nguiun) 3 y38fin
General Education Electives
59 20 vienn
i 2 mansAnend 2
001225 31.8. 225 Medanguluviuninemansiazmalulad 3(3-0-6)

ENGL 225 English in Science and Technology Context

203236 2.A4. 236 USunadins1en 3(3-0-6)
CHEM 236 Quantitative Analysis
203239 1.a1. 239 UJURNsUSINAATIEN 1(0-3-0)

CHEM 239 Quantitative Analysis Laboratory

208262 .40, 262 adnilosdudmsUINemansuazinalulad 3(3-0-6)
STAT 262 Elementary Statistics for Science and Technology

215312 1.9%. 312 amseinewasinsingine oy 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology

215313 1.9%. 313 HNT1INET 4(3-3-6)
MICB 313 Mycology

J@nwhly (Fonan 3 ngaivn) 3 yidqenin

General Education Electives

574 20 wUENA
TR 3 mensAnend 1

211315 2.m. 315 Fuaihdesdy 3(3-0-6)
BCT 315  Introductory Biochemistry

211319 2.9m. 319 UjTRnsTuaiidesdu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory

215302 2.9%. 302 LA3esilen1sqadainen 1(0-3-0)
MICB 302 Microbiological Instrumentation

215305 2.3%. 305 N15RONLUUNITNAGBININYAYIINE 3(2-3-4)
MICB 305 Microbiological Experimental Design

215431 1.2%. 431 WugFan3veIRauUnsy 3(2-3-4)
MICB 431 Microbial Genetics

506361 nu.m. 361 giiduiladisingwild 3(2-2-4)
IMM 361  General Immunology

I LeNLADN 6 Mefn

Major Electives

594 20 %UYNH



w7 3 anennsAnend 2
215314 2.3%. 314 1h5dnen 4(3-3-6)
MICB 314 Virology
215441 1.9%. 441 @3TINYIVDILUATILTE 3(2-3-4)
MICB 441 Bacterial Physiology
215462 1.2%. 462 T2UUNTIATUALUATILSE 4(2-6-4)
MICB 462 Systematic Bacteriology
A nondon NI 6 NULAR
Major Electives or Minor
594 17 wdqenn
w7 4 pamsAnendi 1
215303 1.2%. 303 NFNAUNUyelazuinnIsuneginw 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
215471 1.3%. 471 WIAINYIV0IaUNTY 3(2-3-4)
MICB 471 Microbial Ecology
215494 1.3%. 494 MANNUIATIINEN 3(0-18-0)
MICB 494 Training in Microbiology
A nondon NI 6 NBAn
Major Electives or Minor
A d0NLES 3 Baein
Free Elective
53 16 wienn
w7 4 anennsAnend 2
215491 2.9%. 491 dUNWIAYITNYT 1(1-0-2)
MICB 491 Microbiology Seminar
215492 3.3%. 492 T1HNUNNATITNYT 1(1-0-2)
MICB 492 Microbiology Reports
215493 1.3%. 493 Uy iilLAun19aiinen 3(0-9-0)
MICB 493 Special Project in Microbiology
I UDNLEDN 3 wiaein
Major Elective
AUBALADN UIDIUIN 3 e
Major Electives or Minor
I UFONLET 3 RULAR
Free Elective

594 14 wUYNA



3.1.5 A195UNEANYAIZNTZUIUIYY
seuliluniAnwan

3.2 %9 funaazAniAivadesy

€ Y Aa

3.2.1 mmsamuwmawé’nqm / mmséﬂszﬁmé’ngm / 9191589U531

Y
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=b.

AN mMIzaudew/duni

Yo-uwana . dousuuss
Uagliu .
wangas

A3 Uel. A3 U,

FUIUNAIY
AYINTTIU
(waulusses

5 Uangn)

HALAT. IINT LA™ Mm.a. @FVne1), ininedeidedul | 2087 | 655 | 23.00 | 5.00
(2551)

MY, @), WInerdudesly
(2545)

WU, (R%TIneN),

UINeNaeedlyd (2542)

44(14)

3A.05.98 Ugaen3e* Ph.D. (Microbiology), University of | 30.69 | 26.14 | 31.00 | 27.34
Newcastle, UK (2005)

WAL (FATIINEN),
URINYRELNYATAERS (2542)
MU, @INY1), WiIneaeLdeslng
(2536)

99(37)

HA.AT. 5131501 Tomew* | Ph.D. (Bioscience and 2576 | 58 | 2576 | 538
Biotechnology), University of
Strathclyde, Glasgow, UK (2000)
M.Sc. (Food Science and
Microbiology), University of
Strathclyde, Glasgow, UK (1996)
MU @), W INe1aeLTea b

(2537)

40(12)

nA.AT. 99Ul d5h¥* | Ph.D. (Agricultural Science), Gifu 9.2 5.1 9.8 6.1
University, Japan (2008)

MU (RATVING1AAMNTIN),
PNHNTAUMING Y (2548)
.U, (Ra¥TINGT), I8NTA

LNINYNAY (2546)

27(17)

HELAS. iR AwesyTanl* | e @), wnivendededud | 1937 | 1.87 | 22.00 | 3.00
(2555)
WU, @NYT), WEINYB LTI

(2550)

14(9)

HALAT. YA ywussal* | e (33nen), imminerdededud | 16.6 | 10.32 | 160 | 10.0
(2548)

M.U. (NENTFERNS),

47(6)
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[2k]

Uel.

FMUIUNAY
ABIN1559U
(wauluszes

5 Ysngn)

UNINeIaeLTeslug (2542)

NA.A3.YUINT U

W, (aluladdanimn),
URINeRuITeslud (2554)

MY, @VINe), WInedudel
(2549)

M. (F%FIMNEN),

UINenaeedlyd (2546)

11.16

8.55

11.16

8.55

54(15)

ue. a3, ugua nedla

Ph.D. (Microbiology),

Louisiana State University, USA
(1999)

IN.U. (L%ﬂﬁﬂﬂ’]iLL‘WVlEj),

UUINeIaeLdeslug (2531)

22.48

10.58

22.00

11.00

58(19)

NA.AT.LURTIUN TONS AL

Ph.D. (Applied Molecular
Bioscience), Yamaguchi University,
Japan (2011)

M. (WMALULAETINN, UIUBR),
WNINeNdauiiea, (2550)

MU, (Walulagyinin),

WNIMLRLURRS (2547)

13.41

1.6

15.00

3.00

26(7)

10.

7. AT, NYITIU FUN-

19IUN3

Ph.D. (Microbiology),
University of Cardiff, UK (2000)
MU @FVINYT), WIS LTl

(2538)

7.00

7.30

10.00

8.00

123(52)

11.

Hel. A3, Badl asenai

Ph.D. (Biology),

University of Essex, UK (2000)
MU (RATVINET), WM INeIaeaing
(2537)

M.U. (nadan1siund),

UINeNaeedlyd (2534)

11.00

3.60

14.00

5.00

164(25)

12.

a [
6. 93, dNANT oELUUAY

w.0. (nalulagdanin),
UnINesugeslud (2547)

WA, @Anen), WInenaededing
(2532)

WU, (LNEATAERS),

URINYIRELNYATANERS (2527)

25.00

10.00

25.00

10.00

37(11)

13.

f. A5, AUANT a9

Ph.D. (Applied Microbiology),
Hokkaido University, Japan (1993)

8.70

6.00

10

466(81)
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AN Mszudaw/aUni TIIUNAU
; Fo-urwana dlauSuuse FPIN1959W
f ) tagliu )
! nangns (wauluszez
n3 uel. n3 uel. 5 Ysngn)
WAL (RFIINE),
UNTINYIRBLNYATAERS (2518)
WLU. (INYATAERI),
URINeaeTedlnl (2515)
14. | WA.A3.8MsYINTA WS | e, (@7Inen), uuninendeidedlyal | 30.00 | 5.00 | 30.00 | 5.00 55(34)
NGB (2549)
MU, (WANANITWNNE),
UnIEaETedlnl (2544)
15. | 2.05. algwa deused Dr. rer. nat. (Microbiology), 14.20 - 12000 | 5.00 23(18)
Hamburg University of
Technology, Germany (2020)
M. @ Avendwindon, W),
L INendauiea, (2557)
MU, @VINYT), WAINeIdeNAna
(2552)
MU * v1Hn8d 813155 URAYOUNENGNS
St 1 - 15 Wuenansduszsmangns
3.2.2 819159NLAY
i Ya-unuana A H9fin
1 HELAT. ANal UITaNUR Ph.D. (Biology) UNINYRULT I L
2 | 99, wASUNS FITIUTIY ma. @Fine) wInenaendesin
3| 3. A A .. [@1inen) UINY8eLTelvl
4. asAUsEnaudieafuUszauMsalniAsny
lundnansiiyinau
215494 1.3%. 494 mﬁ]mma}afnﬁwm 3(0-18-0)

MICB 494

Training in Microbiology

4.1 Nadnsn19i3eUsveINsEUILIY (Course Leaming Outcomes: CLOs): Wn@nwianunse

CLO1 Walanvimilunsvirnuluanvividnveswuies Melaaaiunisaldagdu

CLO2 Uszgndimnuin1eqadyinetlunisufinnu

CLO3 asaiasuszaunisalannsuifaulidningadyine) vseanuivineites

4.2 %3978

[
1Y

JUUN 4 AALTEUN 1
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4.3 N15AALIALATATTINEIU

THnatlnaudunaiagisios 270 99119 LazltN9IUNISEUBNANITHNIIY

5. fermuaigafunsvinlassnurteuise
5.1 Anasunelaede
Tundnanstin Uy iiaen1egadyine
215493 1.4%. 493  UgymiiAyn199addinen 3(0-9-0)

MICB 493 Special Project in Microbiology
Fumeinideluideifvadesiugadniner Aerasdivinunagindnwiinrmaulasiiu
Fameiidetoiitedeviodundusening 13 au Tesfufinuenuuasvouedioangauiy
Srnuindnwuazsnaumhedn 3 e madeunsnusaznisaeuiinuar nsligdutu
Huiidmela (Satisfactory: S) violiifudiunela (Unsatisfactory: U)

5.2 Nagwsn13i3euivainseuIuivT (Course Learning Outcomes: CLOs): WnAN®IE1313A
CLO1 a3uneuluviriveiniden1eqadine,

CLO2 fivinwelunsiTenisgatineuaznisussend

CLO3 Fpansuaziiiauonuidemsinaadineilaglinwsdanguls

5.3 9244781

]
al

MANSANYT 2 Vot Ul
5.4 IUIUNUWAR
3 WUIYNA
5.5 NNSLASEUNTS
813138 MUSnu lymfiauivuaiideuide WweusemaliinAnuinsiuazidiny
onnstifiormunssandunueanuise Turrswareniansaned 2 vesindnududi 3
5.6 NSEUAUNNSUTEIRUNS

v = [ o

unAnwdavhslidunenulymieslagiinsauidomnenuigudgiiunsligusieau

[y [

e Indeguiannanysallvinuznssunmsaeulymiiavedales 3 au feuasuliniuan

Y
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3. uWuinaAIN1sNszateAMuTURRvaUIATEIURANT ST BUSNMANgATENIT UM
(Curriculum Mapping)
wadnsn1SeusTianavisvamangasuaaindneiilufiavamanedsd
Audnvaztadinfiesasd Ussnause

GELO1 Wuunragiseus

1.1 Aamuanuimmii uazidenliiaiesdlomealuladfdviaunlflviAausslovisonisianu
pg19Uaeniy

1.2 ansademstugduldegmsaUszidiu

1.3 annsadonldteyanineg lunmsquanuiesuasgdusgramnzan 81 sugvammne la
N3y

14 ansauimsdanmsmuesuaryanaduilidtes ufsansouityviielvliuadng
N aet

GELO2 \JufsawadaassAuinnssy

2.1 uanIoonderinurnsAnfiiusyansua Wensusulse wily veadassAddlul

2.2 Ysumuazunladgmiawguinla

GELO3 ifumaiilesvesUszing waglan Aiflenuiuiinveunaziduuds

3.1 UftRmumihfivesnuies lenswavduywewy ndvesulunisnszyiitlsignéies iaue
wuanansaseaadusssuliiudeey

3.2 uanseandsrnuduglilaglimilsidmeuuny Tndvaas

3.3 ansavinuduiinlaegedusz@ansam

3.4 gausuANUAINTANEVNTINLETIN dauniesnefas

3.5 fldwsilunisquadawinden

HAANSNISI3EUTVaMaNgAsHAUVIINYAl
AAN v UudinNieUseaed Usenaume

PLOL: UaufinuaneoeniendnuilassenussadvIn1snmugadning) wasiausuinveuse

AULDILATEIUTIN

PLOLL:  VadiniivowazSuAnvoulunisiaudildSuneunuiglidnsanunand
AUA

PLO1.2:  Undinuanseenismnudodndaain uar URn1uasse1ussamIaivinig
ATUATYINEN

PLOZ: Taudimannsaldaruimeineimansiiugiu uasingimansUszgnd iioosuisuas

uidnmlunsvhanumagadniver nudde wasnuduiietes

PLO3: Uadinanunsauszyndldnsyuinunsmainemansiunisuidymniwadyinela
PLO3.1:  Yaudimanuisasvylaymiwazunlandlayninieqadaing lngeenuuunis

NAaed AdUNIINAaDY wagliaseitayanliannmsideegsgndeswasidussuy
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PLO3.2:  Uadimanunsaidenliiniosdienisinermans uazmaluladaisauma il
nstauetoyaldegnsgnioununzay
PLOG: Tudimanunsaiiannnuiesegasieiiled

PLOA.1: Tnudinansnsaduiunazidenliuvasloy anazimaluladansauma ieuaim
psrmmlminsnugaininewaziudug dwiumsiannauesewioiiles

PLOG.2: Yaufinaninsnuanseenismufndisuaiiasse
PLOS: Sadindimnuiuiinveuseniing waganusaviemaidunyaasls

PLOS.1: Taudinunummiiivesauteauasiimnuiuiinveusensianléfuseumneg

PLOS.2: Taufinannsnudusedinuasgsuauiia
PLOG: Uudiniliinwynnsdeansogsiiuszdnsnm

PLO6.1:  Tmdinanunsadeaisineldniuvilne uaz/vmien1uidanguliedid
UsgEngnm

PLO6.2:  Uudinanunsalivinwgnsaniinszsidsiuavuazimaluladasaumeaiile

Usgneumstauatoyanidinenamansuasinalulagiuiadiineilaegaiussangam



A13NUEAINIINTEANYAMAUTURAYIUIATTIUNANTSITBUTIINNANGATENTEUIUAYT (Curriculum Mapping)

a1 Naé'wéms!,'%ﬂuifﬁmwi’wawé’nqﬂwmﬂ%'}ﬁnmﬂ"'a‘lﬂ (GELOs) GELO1 GELO2 GELO3
IV Fodn 1.1 | 12 | 13 | 21 | 22 | 31 | 33 | 34 | 35
1 ] 001101 mmé’dﬂqwﬁyugm 1 .
(Fundamental English 1)
2 |o001102 | amwidsnguitugiu 2 .
(Fundamental English 2)
3 1001201 MIUTIATIERLAE ST LU T UTEENEH .
(Critical Reading and Effective Writing)
4 | 001225 | mwdanguluusuvinemansuazinalulad .
(English in Science and Technology Context)
5 1013110 | IeInedvdinuszdniu .
(Psychology and Daily Life)
6 | 140104 | madunaiies . .
(Citizenship)
7 201111 | TanudeInenrnans o
(The World of Science)
8 [201190 | nsdnegheiRansaga nsuidymn warnnsdeasmdingrmans )
(Critical Thinking, Problem Solving and Science Communication)
9 [204100 | waluladasaumanazdinadelnl o
(Information Technology and Modern Life)
10 | 204123 '31/|mﬂﬁ%azdal,ﬁaaﬁu o

(Introduction to Data Science0

29



a1 Naé'wéms!,'%ﬂuifﬁmwi’wawé’nqﬂwmﬂ%'}ﬁnmﬂ"'a‘lﬂ (GELOs) GELO1 GELO2 GELO3
SWaIY HoA 1.1 | 12 | 13 | 21 | 22 | 31 | 33 | 34 | 35

11 | 462130 | enludieusedniu .
(Medications in Everyday Life)

12 | 702101 | msRuludinusyaniu .
(Finance for Daily Life)

13 | 703103 | maduiszneumsuazssiadodu .
(Introduction to Entrepreneurship and Business)

14 | 801100 | aodeenssuludiinuszdriu o
(Architecture in Everyday Life)

mnewe angeslilanmueliidenseunssuiiviiaenndesiu GELOs U8 1.4 uay 3.2

30



nguIvY/ ¥o3v1 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6
SWaIY 1112 3132 (41|42 |51|52] 61|62
NUINIVUANIE
I nu
202101 | FAveniiugiu 1 o | o .
(Basic Biology 1)
202102 | FAvenitugiu 2 o | o .
(Basic Biology 2)
202103 | U{URNSTTINEN 1 o | o .
(Biology Laboratory 1)
202104 | U{URNSTVINEN 2 o | o .
(Biology Laboratory 2)
203111 | Adl 1 . . .
(Chemistry 1)
203115 | UfURnswadl 1 o | o .
(Chemistry Laboratory 1)
203206 B unsgdmsutindnwusnanaiviadl o o o
(Organic Chemistry for Non-Chemistry Students)
203209 | UfUAnseddunsddusutinfnwuenninived . . .
(Organic Chemistry Laboratory for Non-Chemistry Students)
204101 | peufiumesidedu o o o
(Introduction to Computer)

31



ng§uIvY/ Ha3 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6
e 1.1 | 1.2 31132 (41| 42 |51]52)| 6.1 |6.2
204102 | Mylnsendeyadanius: nsdviumalauaznuszgnd . . .
(Intelligent Data Analysis: Survey of Techniques and Applications)
206115 | uAaRRadmMIUIneIManssIINYIF 1 . J J
(Calculus for Natural Sciences 1)
207117 | UfURnnswENd 1 .
(Physics Laboratory 1)
207187 | Wand 1 .
(Physics 1)
208262 | adnidesudmsuinenmaniuavimelulad o o | o
(Elementary Statistics for Science and Technology)
211315 | Fuailidesdu o o
(Introductory Biochemistry)
211319 | UiiimsTuafidesdu . .
(Introductory Biochemistry Laboratory)
Fyen
v nenveAu
203236 | USunaieeen .
(Quantitative Analysis)
203239 | UfURNsUSIAARTIeN .
(Quantitative Analysis Laboratory)
215205 | 9a%¥Inen . .
(Microbiology)
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ng§uIvY/ ¥a3v1 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6

SHEIY 1.1 | 1.2 31132 (41|42 | 51|52 6.1 |6.2

215206 | UfUAN1398%YInen e | o | o
(Microbiology Laboratory)

215302 | i3esilomsqadiiven . . .
(Microbiological Instrumentation)

215303 | niwdaumstyglazuinnssunisinnw o o o
(Intellectual Property and Biological Innovations)

215305 N1598NKUUNITNARBINNYATIINEN o o
(Microbiological Experimental Design)

215312 | awngivemazlnsingine ey . . . o | o
(Introductory Phycology and Protozoology)

215313 | Wins1inen . 3 . .
(Mycology)

215314 | ¥ainen . .
(Virology)

215431 | WugAmEansUeIaunNId . o | o . .
(Microbial Genetics)

215441 | @35INY1VRILUATISY . . . .
(Bacterial Physiology)

215462 | S$UUNTIATILUALUATILGE o | o o o | o o | o
(Systematic Bacteriology)

215471 | WeAng1vesgiunid o | o o | o

(Microbial Ecology)




ng§uIvY/ ¥a3v1 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6

e 1.1 | 1.2 31132 (41| 42 |51]52)| 6.1 |6.2

215491 | duNW9afvinen . .
(Microbiology Seminar)

215492 FINUNNIATTING o .
(Microbiology Reports)

215493 | JsymiAun19adyinen o | o . o | o | o | o | e e | o | @
(Special Project in Microbiology)

215494 | n1SHNURATIINEN o | o o | o | o | o | o | e e | o |
(Training in Microbiology)

506361 | piduruladiningwild o | o
{General Immunology}

v nenidan

202304 ﬁaa%fwaiiﬁe?m%’wﬁaaﬂama%’ﬁwsn o . o | o o
(Creative Media for Biology Information)

202353 | douguInenveive . . o | o .
(Plant Morphology)

202371 Unenen o o
(Ecology}

202433 | fduonilénnauaznslszend . .
(DNA Barcoding and Applications)

214340 | dnineameTTined . . .
(Laboratory Animals in Biology)
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ng§uIvY/ Ha3 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6
SRAQYN 1.1 ] 1.2 31132 |41 |42 |51]|52| 61 |6.2
215301 | MsUsziuAuAMIMUIMSWAEiosU  URN1MNeRaTYinen . J J
(Food and Microbiological Laboratory Quality Assurances)
215304 | MsWRUIHEASUILaL FULUUTINAYEINNaTYine . o | o o | o
(New Product and Platform Development in Microbiology)
215311 | wondluludaidasiu . .
(Introduction to Actinomycete)
215371 | 9adinenmai o | o o | o
(Aquatic Microbiology)
215381 | qduvddUszdiiu uazqduvidnelsaluuyud . .
(Normal Flora and Pathogenic Microorganisms in Human)
215382 | fA9a¥Ingnadsu . o | o
(Introduction to Forensic Microbiology)
215401 | MNUADAABTDIRIMNIINURAUYSY . o | o .
(Microbial Food Safety)
215611 | T Ine1vesin . . o | o .
(Biology of Mushrooms)
215412 | e wesdan . o | o
(Biology of Yeasts)
215433 | MTIATEARlUNAUIOuAs A sAUARENT .

(Microbial Genome Analysis and Bioinformatics)




ng§uIvY/ ¥a3v1 PLO1 |PLO2 | PLO3 PLO4 PLO5 PLO6
SWEIY 11| 1.2 31|32 |41|42 |51(52] 61 |62
215437 | leauilsszauluanavesdiy J

(Molecular Cloning of Genes)

215438 | UfuAnsleauileseauluanavesdu . J
(Molecular Cloning of Genes Laboratory)
215481 aUIIMNEYIYAAMNTTY o o | o | o | o o
(Industrial Microbiology)
215482 | 9a97AneuATosdions . . .
(Cosmetic Microbiology)
215483 | qAur3duazinusITy . .
(Microbes and Cultures)
215495 | ¥volaRNaIIVNNNYaTIInen 1 . .
(Selected Topics in Microbiology 1)
215496 | ¥UDIERNATIVNNYATIING] 2 . .
(Selected Topics in Microbiology 2)
215497 | ¥vRIARNAIINNNYaTIINGT 3 . o | o .
(Selected Topics in Microbiology 3)
602301 | weluladFnmideadu o . .

(Introductory Biotechnology)

36
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AMANUIN

1. A1BSUNYANWULNTZUIUIYN

1.1 nu2ndvRnealu (General Education)

4.9. 101 (001101) mmé’anqwﬁugqu 1 3(3-0-6)
ENGL 101 Fundamental English 1

Pre: laidl

Pre: None

Nsdea1IN 8Ny iensuduiusludinuszdriu vinwenisile wa erunasleuluseauilesiu lu
USUnMedanuuag s TsHIaINviangLen1siseu3naenTIn
Communication in English for everyday interactions. Basic listening, speaking, reading and writing

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

€.9. 102 (001102)  AMWIBINOYNUFIY 2 3(3-0-6)
ENGL 102 Fundamental English 2
Pre: 1.8. 101 %38 ANUAAAUYDUVDINIATY

Pre: ENGL 101 or consent of the department

v
¥ =

nsdeasnwsanguiton sujduiusludinuszdnTu Mnwensite wa emuazdeuluseduidudouduly
USUnMedsnulag SausTIuivanvanelien1siseusnaendin
Communication in English for everyday interactions. More advanced listening, speaking, reading and

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

1.8. 201 (001201) N139IULTINATITRRAZNSITEUDE 1T ANEHA 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

Pre: 11.9. 102 %38 MUANMURUYIUVBINIATYY

Pre: ENGL 102 or consent of the department
vinwznwisangudmiunmssnudadiangsianunasdoyauazdenig uaznsdsusgreiiuszansna lu
denmuauaulaveiSey
English language skills for critical reading from different sources and media and effective writing on

topics of students’ interests.

1.8, 225 (001225) mMendengeluviuninemansuasimalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context

Pre: 4.9. 102 %39 ﬂ'ISJﬂ"J’]SJLﬁu‘UE)U‘UaQﬂ']ﬂ%‘?J']

Pre: ENGL 102 or consent of the department
Ve E]\iﬁ‘digﬂﬁ]ﬂ LLﬁSMﬁ’]ﬁﬁJ@ﬂﬂ’]ﬁ'}LQW’WWN Lﬁamiﬁaawsaéwqﬁﬂszﬁm%mwiuu%mma"“mmmam%

wavimalulag
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Specific language functions, components and skills for effective communication in science and

technology contexts.

2.92. 110 (013110)  InINBINUIINUTZINIU 3(3-0-6)
PSY 110 Psychology and Daily Life

Pre: Liifi:dwsutindnuniilailedven

Pre: None;for non-major only

IIneiuiIndseiniu Jadeamudnuagdiuyana Yaduiuduiusnmseninayana Jademudeny

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

5.9. 104 (140104)  msilunaifios 3(3-0-6)
PG 104 Citizenship

Pre: laidl

Pre: None

Aavang ey uazuuiAaisafunisidunadios wnAedns @nm uazmihiinalios nmsadeanunsevtings
Humsoudanalusyiurosdiu Ussma wazuiund msaadndinuardasssusuiluausuinveusodeny
wagnayszlevidiusiy malunadesiunisdeuduaznismssauluninusssusasmiunainaienisden
msadiruadidauaniienisudlutlgmanudaudeieduiis mananseenmanisdlosnglinguineg sedoy
wazArfouvesyuvuazdiny nsdunaiosiifanuiuazarudlaluruusssudounisinusssunas
UsgIRmaniviostiu mateusatessailuivinveny

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

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

2.9%. 111 (201111)  TanuiaInerdrans 3(3-0-6)
SC 111 The World of Science

Pre: laid]

Pre: None

UNi ANUTINEYRINeIAans walulad wasuinnssy Useifvedinemians walulad wasuinnssy
NTLUIUNTNITINGIAENT AanTsungunelfuingimansiazinalulagludinuszdniu Ineimansuas
wialulagdunisiauidssiva Ingraiansiazmalulagiuiasygia Inereansuazmaluladiudsay

Weemanswazwalulagiudaanden ermanswazwalulagiuinusssy Ineemansuavinalulagiuyusy
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vioadiu Inenmansuazinaluladiunadsundasaningiennia Ineimansuazmaluladfunisiamuidedu
vizevhdedu munnuaulavesindnw warnsynauelureasou

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

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

2.9, 190 (201190) n1sARBgsiiisuYI nsufdayun uaznisieansneinenmans 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science Communication

Pre: laidl

Pre: None

N13Aneg1slITUNY I NTuAdgrImIsIneImansuazialulad n1sdeansniinermansuazwmalulad

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

2.A9. 100 (204100) walulagasaumALazdInadeln 3(3-0-6)
CS 100 Information Technology and Modern Life

Pre: 13l

Pre: None

Aeumesunsidauludinusedriu nsedgaeuiamesuasdumesiin seruseneudrdnaesnisesulal ns
eustusuvesulal genduastisfiuussansualudtnaudmuTinaielng anudasadomanalulad
ANEUNA NTFANTAUNA

Computer in everyday life, computer network and internet, online essentials, online collaboration office

productivity software for modern life, information technology security, information literacy.

2.0W. 123 (204123) Menstayailasiu 3(2-2-5)
CS 123 Introduction to Data Science

Pre: laidi

Pre: None

AMTINVBININITToYA NITIVTILALNISIANNTdaRa NTIATIERTNTIUW NTIATIERTINEINTAS N13F
Jnzidandeuly msuesnindeya Ussinuimeluineinisdeya
Overview of data science, data collection and acquisition, descriptive analysis, predictive analysis,

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

n.uNn. 130 (462130) 1 luTdInUszINIU 3(3-0-6)
PHPC 130 Medications in Everyday Life
Pre: 133

Pre: None
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Wuguneiunslden vilnvesen demisseislunisiden natramgvesen Wwvesen N5ty

o

WUUIAN]
anulwslndn uaznandnsiaduems onsguaguamauesiazifioystlovilusuanuvasnselunsld
81 uazALEINAYN N UTY

Introduction to basic knowledge for medication uses including types of medication, precautions,
adverse drug reactions, toxicity, as well as herbal medicines and food supplement products, for the

safety of self-care medications and health promotion.

Us.n4. 101 (702101) n1sRuludInuszaniu 3(3-0-6)
FINA 101 Finance for Daily Life

Pre: 14

Pre: None

mmi’tﬁaﬂﬁuﬁummiU%M’]iﬂﬁﬁﬂﬁ%UﬁzﬁﬁU mia%ﬂagmzﬁummamilﬁu NIETIVFVNINNNNT
{U M3URLUNIINSEY M5U3MI5eld 18918 wazasyviiay USnsvetantTunsiiy nseauiiy
NNSIARUYINGIU ms’numumﬁué’m%’umeia}uaﬁ%m A3UTEAUAIILERY NNTIURUNT a3
WA es e NEY

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.n3. 103 (703103) msiludusznaunisuazgsnaiiodiu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business

Pre: luid

Pre: None

U‘WUW]mSLfJu&:I‘tJiZﬂaUﬂﬁﬁuﬂ?iﬁmu’lLﬂiwgﬁﬁ]madUwMﬂ Iamas[,umiﬂizﬂauqiﬁﬁ] AMAN YL
LLNgﬂﬂun’liﬂuﬁgﬂizﬂaumi ANINUINADY UTELAY SULUULATUHUTSNT NANNITIANIT NISINAITA
N139an NISHER N13RY Uy 118 ngvnnessna §3nasemiusewa LasasesssudmsulUsenauns

Entrepreneur role in economics development country Entrepreneur and business opportunities. T
characteristic of entrepreneur and motivation factors, environment, types of business, forms
business, business plans, principle of management, marketing management, producti
management, financial management, accounting, taxation, business law, international business a

business ethics for entrepreneur.

dn.d. 100 (801100) danUmenssuludInuseaniu 3(3-0-6)

ARCT 100 Architecture in Everyday Life

Pre: Taidl
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Pre: None

ATAANANSTEINe1AS wavaninenssy mansuasRadfugumsanitinenssy qunisslunuaniinensa
anndmenssuludinuszdriu sunvvdlnd undu uazAauzantnonssuluuuusiag unuim wifiuazai
Suinwouvesiviinaniuin Buduetnslsiunsvhaufuanuin anuinlugauaivesgnén uazgnilugaa
pRvesanUin nguanefifeidestunisieatradesiu Yagiflilunuandnenssudowiu s uuuuuagms
¥mnudlawuvaanilnenssudedy S’Nfﬁ:a LLazmmL%@Iuaguuawmamﬂﬁﬂ oAn U99U4 wavau1Anves
aondnenssulve waraodnenssuduun aondeenssudidentunsshvdwndon

The difference between building and architecture, Basic sciences and arts of architecture, Aesthetics in
architecture, Architecture in everyday life, Styles and fashions of architecture, Roles and responsibilities
of architects, How to start working with architects, Ideal architects versus ideal clients, Basic building
laws and regulations, Basic building materials, How to read and understand architectural drawings,
Fung-Shi and belief system in the understanding of architect, Past, Present and future of Thai and

Lanna architecture, Green architecture and its sustainability.

1.2 wuandywanie (Field of Specialization)

1.2.1 vunu (Core Courses)

242,101 (202101) 7 Amerivugo 1 3(3-0-6)
BIOL 101 Basic Biology 1

Pre: il

Pre: None

unih sudeuisnismeainermans dnvavanzresddi®in nMsdaszuuddiin anseivedadi®in wad
LazLIUNURATY Wugmansuazonyiugmans nalnuesdiamuins anumainvatsvesasdidin lassaing
wagmifivesiia lassaiauasmiiniivesdnd uasdnmineuazngingsu

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

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

2.97. 102 (202102) FrAneilugiu 2 3(3-0-6)
BIOL 102 Basic Biology 2
Pre: 2.142.101 was 2.93. 103
Pre: BIOL 101 and BIOL 103
M3¥Rswundaidin aisinevesiin: nsdunsziuas nsandes nswsyuaziiule sesluu wasns
duiug ssuulinAkaznisoysny a35ine1vesdnd: seuugess1nis ssuududie ssuumiela ssuy
wyudsulaiin sruugiauiu ssuulssamuaredetsSududa svuudeulivie ssuuduiug uagn1siasy

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

system and sensory, endocrine system, reproductive system, and animal development.

2.972. 103 (202103) UfUAN15YIIMeN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
Pre: amzilguiFsuniouiu 2.42.101
Pre: concurrent to BIOL 101
ndesgansiai lassadunagminiveasad mamelaseduiead nsuvagad siugamand I3auinsuas
AU nvatevediitin eideity eidedn weiinssy uarilnaivetuszanns
Microscope, cell structures and functions, cellular respiration, cell divisions, genetics, evolution and

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

2.972. 104 (202104) UURAN1¥IIMEN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2
Pre: asnzidouieuniauny 2.92.102
Pre: concurrent to BIOL 102
uni szvuiinakarnsoying Msdnduundedl@in | 9duv3d fivwazdnd meinmaioudeuludnd ns
waniasufne ssuuvyuisulafinuaznisduine suudsramuazeieiziuanuidn sesluudnd ns
Auritug uazniaiasnytuduresihseude’ nsduameiuas magudedluiiy msnuaumadulalufis ua
NsAURUTUA NIV NUGY
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.A3. 111 (203111) Al 1 3(3-0-6)
CHEM 111 Chemistry 1

Pre: laifi

Pre: None

untuazUSunaduiusniaunil lassadeesnay Aussiadluaisusenauyssinneney augawnil aavng
& a = all 13 & a a

Aansidanil il a1sezarsuazaoaasyn NIA-LUALAY FaUNAAIERIITLAT]

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.A3. 115 (203115) Uguanisiadl 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
Pre: asnzilouiouniounu 2.au.111
Pre: concurrent to CHEM 111
wallasng 9 Tuufuinisedl Uise1vemeiund a1smruausuna:nsduasisiuaadenoansiian N1
duarzilnuvadenezauainezgiilloness fussnliuavlassainsluana aunawei leuiatvesuizen
wadiandnuaziwadanududu 8idninsdda nsmuialuanalageidendnnisanasvesgaidenuds
aunansauaLazUnmes NTNAITININTNTENINATA-LUE AITINNTATENINATA-LUE  NITIBRTINT
Anuffseeiilolofiuturewedlay : uasnisvnassiivay
Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis of calcium oxalate,
synthesis of potassium alum from aluminum foils, chemical bonds and molecular structure,
chemical equilibria, enthalpy of reactions, galvanic and concentration cells, electrolysis,
determination of molar weight by freezing point depression, acid-base equilibria and buffers,

titration curves of acid-base, acid-base titration, determination of rate of reaction: iodination of

acetone and special experiments.

o

2.AY. 206 (203206) widunsdanusutinAnuusnaiunIvall 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

Pre: 2.4, 104 %30 2.A4. 111

Pre: CHEM 104 or CHEM 111
mMsduuniaznsBnde mllengimsUseneudunad wusyluluanavesansuszneudunid Uiisea
dun3d wodnrdnlalasasueu lelaweituuarleloweslasegy aweslownll a15Usznounalsuuin
a13Usenaunalalau woanesed fiusa wasdines iy weadladuarAlau NIAAISUBNTANLAZRYWUS
Aslulansn 1aUn nsmeziilu Wulne wazlusiu
Classification and nomenclature, organic compound analysis, bonding in molecules of organic
compounds, organic reactions, aliphatic hydrocarbons, isomerism and conformational isomers,
stereochemistry, aromatic compounds, halogen compounds, alcohols, phenols and ethers, amines,
aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids,

peptides and proteins.

2.03. 209 (203209)  UjUANsIASBunIIdmsulindnuiuenniadv el 1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students
Pre: 2.A%.108 %38 2.AY. 115; uazamztlsussuniaunu 2.a%. 206
Pre: CHEM 108 or CHEM 115; and concurrent to CHEM 206

wa a

wuzdgunsaluazwuiufumiieainudasndeluresljifinisedl wellaufifnisiugiunianiidunsd

v v
= ¥

laloweslassgluazameslolelaiwes UAsonalidunsdnugiu uaznsiasigvimvgileaiduiiew

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

and preliminary analysis of functional groups.

2.AW. 101 (204101) rouamasilosdy 3(2-2-5)
CS 101 Introduction to Computer

Pre: laifi

Pre: None

nann1suAdaminigaeuiiomes K911 szuuTuILazIsUNuteya n1slgulusunsunouiianes
Tusunsugen maviduazdseondeyanlndiuiugiu slatoyauusssy ufinnauameinemans
Principles of problem solving with computer, flowchart, number system and data representation,
computer programming, subprogram, basic file I/O, abstract data types, and scientific computation

package.

2.AW. 102 (204102) M3AAszvidayadanses: n1sdrsanumaliauaznIsUszand 3(2-2-5)
CS 102 Intelligent Data Analysis: Survey of Techniques and Applications
Pre: il
Pre: None
unihgnisieszideyadaaios: 91NNTugnIsues Malnssikaznsiiliiiunmdeyanuunsns ns
dsuarmsinsgideniiy nMsuszaianansewadeyad niunisussendlaledl MInsaadunazidinim
midraeseanudusivaiounaranudusiauaiy msdeuiuuulilgwidugulunudszenddiuns
IATwveyadiniey
Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and
visualization, text exploration and analysis, data stream processing for loT applications, image
detection and recognition, simulation with virtual reality and augmented reality, and problem-

based learning in intelligent data analysis applications.

2.A0d. 115 (206115) uARARAFINTUINYIPNANTSTTUYR 1 3(2-2-5)
MATH 115 Calculus for Natural Sciences 1

Pre: laid]

Pre: None

v o

ARlaFansTugIudIMTULAaRGd Allnwas N1izsaLliodvesilaiduy ayiusveilsndufiuUsAeItasnIg

7
Uszgnd Usiusuaznisussend
Elementary mathematics for calculus, limit and continuity of functions, derivative of single variable

functions and its applications, integration and its applications.

218, 117 (207117) UfUANsWENd 1 1(0-3-0)
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PHYS 117 Physics Laboratory 1
Pre: laidi
Pre: None
ﬂizmu%wﬁﬁ’amilﬁmﬁum5163'3'§m5‘1/1N%wmmamﬂu?\laﬂﬁﬁugm FaUsznausig N1InAaeEngg

s

Y s s A T’ o s aa 1
NIATUNAATENT qm‘wwamam AaUd 1V\|ﬂ7 ANNITUHLKRAN NAUATENT LLa%WﬁﬂﬁﬁJﬂiﬁﬂ

]

Laboratory course dealing with scientific methods in basic physics consisting of various experiments

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

2.08.187 (207187) Wand 1 3(3-0-6)
PHYS 187 Physics 1

Pre: laifi

Pre: None

Wihewaznsin namans n13du Adu uasides voslua aamvwarans Tl awuliih ansulménuas
awLwivan vieuemans uwasiandenlul
Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics,

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

2.69. 262 (208262) sanbesdudmiuinenmansuazmalulad 3(3-0-6)
STAT 262 Elementary Statistics for Science and Technology

Pre: laidl

Pre: None

nsesuiedeya anuiiandukazniswaniasnuuiziy ms‘UszmmLLagmsmmaauamagmtﬁ'mﬁu
ALadeUsrang mwizmmuawmauamagmLﬁ'mr"fummLLUiUiauUszmﬂi MIlszunalLaznAgay
aunfgiuiisafudadiutszaing nmsusegnd nsvaaoulaiidians n19lATIERA MLUTUTIL N3
Ansesinsannesuazanduiug mnneideyalngeidonadnéalsanlusunsudisaguniseda

Describing data, probability and probability distribution, estimation and hypothesis testing of
population mean, estimation and hypothesis testing of population variance, estimation and
hypothesis testing of population proportion, chi-squared test application, analysis of variance,

regression and correlation analysis, data analysis using results from statistical package

2.9%. 315 (211315) FuafiTesdu 3(3-0-6)
BCT 315 Introductory Biochemistry
Pre: 2.A%. 202 %38 2.A. 204 %39 2.A4. 206
Pre: CHEM 202 or CHEM 204 or CHEM 206
Umﬂﬁaj%amﬁﬁuaa?qaﬁ%%m: WwaaLareInUIENaUYeITas annsAnwediuall mslulawnsn afin nsneovd

Tuwazlusiu oulwduazlaeuleyd nsndiinddn nsdwudianaseunasmasny wasduaiiuszand
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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.

2.9M. 319 (211319) Uftansduaiidasdu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory
Pre: awnztiauniaunu 2.a9m. 315
Pre: concurrent to BCT 315
Aslulansn Fanasanu ane TUsiu weulesd waznsaiiipddn

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

1.2.2 3u18nU9AY (Requirements)
2.3, 236 (203236)  UsuaudAszA 3(3-0-6)
CHEM 236 Quantitative Analysis
Pre: 2.A%.111 39 awzidoundauiu 2.ax. 104
Pre: CHEM 111 or concurrent to CHEM 104
MssunNUsEnYARTEImaaiivarmswandedu adfluniinset nsieseilaeysunns ns
Sipsreilagimtin msleseiiBueilnih wadanisuwenansidesdu wasmednaalnsTilawnd
Classification of chemical analysis method and basic calculations, statistics in analytical chemistry,
volumetric analysis, gravimetric analysis, electrochemical analysis, basic separation techniques, and

spectrophotometric analysis.

2.A3. 239 (203239)  UjUAMIUSIIAATIER 1(0-3-0)
CHEM 239 Quantitative Analysis Laboratory
Pre: asnziigunwiounu 2.ax. 236
Pre: concurrent to CHEM 236
ngauvasnfeluresyjuanis nmsldiadesuiiuazinioadiotanisuiunadinnesiimuizay
A1SATUNAITAZTAIYUATAITATUIUAIIULUNUY msm‘d%mmmmaz%ﬁﬂiuﬁnﬁmmayimEJmﬂwme
nsmUsunadledlaanislumse nsuivsununassudasylunnal@aulalunaslsdlagnisinmse
mMsmeenunsEawesfiegnlaensnmse msmUsinaneaeulasmsanaynou Tnnudlewsdn
Ininsdu: UAsensa-wua meusninwnsninmstu: Ugsense-lua aaeuusinlnmstu: Ujisenlelela
WS MsvUsinasraninawmealiaaiazenn N5ATIERIRUIENaUBILlALIEASIIINSATIARIUNS
Laboratory safety rules, appropriate use of analytical glassware and measuring equipment, solution
preparations and concentration calculation, determination of acetic acid in vinegar by titration,
determination of COD by titration, determination of free chlorine in calcium hypochlorite by
titration, determination of hardness in water sample by titration, determination of calcium by

precipitation, potentiometric titration: acid — base reaction, conductometric titration: acid - base
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reaction, coulometric titration: iodometric reaction, determination of iron by green chemistry

technique, analysis of drug composition by thin layer chromatography.

2.2%. 205 (215205)  9a%23Ine 3(3-0-6)

9

MICB 205 Microbiology
Pre: 7.97. 102 wag 2.%72. 104; %38 2.92. 147
Pre: BIOL 102 and BIOL 104; or BIOL 147

unidn UseiRvesgadinine) 18n15m1eagadiine Rauvsdlnsuailon wazguaslen ANUaINaeLasn1s

[

o a a dy a a6 a a a6 a s a a6
AVTNLUALLUANLIY Immmmaxm'ﬁmwxmmgaumsLLasmiLa'ﬁﬁgﬁuawaumﬂ bULLNUBDAYUUVBDIYAUNIY

a

dunIduaznisnelsa hifauazgiduiuinet Wugaansuazmalulad¥ininvegdunsd 9a

22

PREMNTIUUALDINNT UaeaTIINeNFWINGON

Introduction, history of microbiology, the methods in microbiology, prokaryotic and eukaryotic
microorganisms, bacterial diversity and classification, nutrition and cultivation of microorganisms
and microbial growth, microbial metabolism, microorganisms and diseases, viruses and
immunology, microbial genetics and biotechnology, industrial and food microbiology and

environmental microbiology.

2.2%. 206 (215206) U UANTTYaTIINGT 1(0-3-0)
MICB 206 Microbiology Laboratory
Pre: aanzidguniauiu 2.9%. 205
Pre: concurrent to MICB 205
wadiafiug1un199aiiingt n1smuANRALYEs mameiAsaund Tassaiawesuuaiiis Mssaiule
warsmonsfitaelunsaiaiuln mamzdeniunisluanmlioendiau uuuikunsaiagdulnues

U a IS

wuaise MsvinulukdunludBuveswuanisy fela lida giiduiuing 9a¥iinergeaivnssy 9a
Ivemesthin 903N 1eteIma T ing ey

Basic technique in microbiology, microorganism control, microorganism cultivation, bacterial
structure, microbial growth and nutrition, anaerobic cultivation, microbial growth phase, microbial
metabolism, fungi, viruses, immunology, industrial microbiology, drinking water microbiology, air

microbiology, soil microbiology.

2.2%. 302 (215302) \nTasilon199adainen 1(0-3-0)
MICB 302 Microbiological Instrumentation
Pre: 2.3%. 205 g 2.3%. 206; %130 2.3%. 207 Uag 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
amsaieiugunsal iedesleuazaudasadonisdinmdmiugadainer vinnisuaznislinundes
qanssataianiieg nstavuning uifefinde devande srthavaugunad duasnie §ilide

laganudu duuiie wazgidsadaneldussennmearisueulasenled fondu gurula szuun1snau-nses

Y
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[
°

11 waztasesvininusAanlessy Yws lulasUiun 1A399E0 LAV HNANATT LALIATOINIUATALANY
Meuwlman w3esdslnil wsesinAanudunin-ae wsesinAinisgandunas wiosinuasiuuiiode
WATDIMLUWREIANAZNDU SMTNTOAUNTE LASEITAUTINMLEANDTRE LASBINGUITLEAITUUUNYU LAS DY
‘1/‘1’1LLﬁﬂmsié’fﬂam@ul,t,azfjiyimmﬂ m'%auﬁuﬂ%mmawﬁuqmm Lﬂ’?mLﬁmﬁmmmﬁﬁuqﬂﬁﬂuamw
a A A a ¢ a 1Y) a a A o v a e & a
239 LAZIATDINDIATIZUUINIUAUAIWAITNUGNITU walAadanlaslisdadnsuiiasyineualuseiu
A a ¢ a = a A A

LASDIILATITIANENINLIE WATRALATUN NN LATLATDINDDU

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

chromatographic techniques, group discussion: other necessary equipments.

2.9%.303 (215303)  niwdAunelygmazuinnssuniedaniw 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
Pre: 2.97 101 wag 2.91. 103
Pre: BIOL 101 and BIOL 103
‘171.mLLazg‘ULLUU%@Qﬂ’]Sﬁ@JﬂiaWﬁWéauwwﬂiyliyﬂ E)ﬁgﬁiylfyﬂLLaZS?JjE]GlﬂaﬁZWj’NUi%LVW‘TLLaZGLuﬂizLVlﬂIVlEJﬁI

Wenfundnddunstynr gudeyadnsdnsuavmaluladinm ansUnsvesuinnssumediinin n1san

ansUnsddidin Mymdnsdnsuinnssunidiininiazaiesssy JUkUUNSANATBININGauNayay1aun

o

wa

AULIRNTTUMANALLLAETININ BYFYYIANNVAINYAIENTINTNLALN T TV YRANATOINUTNY N3
ANATEIANUINNIUUUTZING] ANEAIMNITINNLAZNNTALEIANNITIN N

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%. 305 (202305) msaanLmunflswmaaqua?jﬁwﬂq 3(2-3-4)
MICB 305 Microbiological Experimental Design

Pre: 2.3%. 205 as 2.3%. 206 wag 2.d9. 262

Pre: MICB 205 and MICB 206 and STAT 262
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miﬁmumiﬁmé‘fﬁymmwa%ﬁwEn msﬁmumﬂ%%’aLLazﬁwmaaﬂﬁm%’Umzaammumwmaaﬁmma—
F7Anen UsinsmevaussvesiuUsililunisnaes mssenuuunmmaaesegatainer sudeuisnig
WIINY MTUATINToYaN1ATVINGT  N1sUszendlusunsy R Tunsimseideyaniqadyine,

Problem statement in microbiology, identifying factors and treatment for microbiological
experimental design, identifying response of factors used in experiment, microbiological
experimental design, microbiological methodology, analysis of microbiological data, application of

R program in microbiological experimental data.

2.9, 312 (215312)  awsiedneuazinsindainendesdu 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology
Pre: 2.9%. 205 uaz 2.3%. 206; ¥39 2.9%. 207 Waz 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
Tanvaslwelunuaiiise a1usie wazlnsings a9AUsENaUsI9Y Ya1Yad 2995730 N15IATIMUN FugIu
e a359nen doednet nswsidsddeslunuaiite amsie wazlnslnd wazmedaiiiieidos
mnuddrylusuingg wazesdnimd waluladfrinmuazuinnssufstulesluuaiise amse uay
Tnslndalulantlagiu wazufoAnsiAedes.
The world of cyanobacteria algae and protozoa, cell components, life cycles, classification,
morphology, physiology, ecology and importance of cyanobacteria, algae and protozoa, cultivation
of cyanobacteria, algae and protozoa and related techniques, knowledge, biotechnology and

innovation of cyanobacteria algae and protozoa in the current world and related laboratory.

2.3%. 313 (215313) WiNT1ANEN 4(3-3-6)
MICB 313 Mycology
Pre: 2.3%. 205 way 2.9%. 206; #1389 2.9%. 207 Wwag 2.3%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

o o

undnfgiuerandnsiing lassaieinluveading nsduiuduazntinveniing eunsuIsIurening

a ada o

wardadiTafiduiusiu suden smih s wealelalan Sumewdievidldla wanlelulae Tnvuinsuas
ATineveding Wiugmaniveaiing amnuddyveusing uasUfiRnisiifetes

Introduction to the Fungi Kingdom, general structure of fungi, reproduction and life cycle of fungi,
taxonomy of fungi and related organisms, the slime molds, the aquatic pseudofungi, the lower
fungi, Ascomycota, the imperfect fungi, Basidiomycota, nutrition and physiology of fungi, genetics

of fungi and importance of fungi and related laboratory

1.3%. 314 (215314) 125 nen 4(3-3-6)
MICB 314 Virology

Pre: 2.3%. 205 wag 2.9%. 206

Pre: MICB 205 and MICB 206
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unidnieaiuladanelsadnd sUse auauds uazn1sduunvliavehida maiudnuauvediia sug-eans
yatlada nsveneiug nsnusnulisa uarnisesameunialifa ssrensiadelisalaeldveianiads

[ (%

luanauaziiduiuinen nalanisinelifauaznisnelsavedida lhidanelsaldidensen wazgliAuiu

Y o ' a

unnses Qiiduiusensiawelfa erduielida wazirdulida lisesd uaznioau msiaduun way
T o i o ~ a wva  a v
91InsveslsaiaiinaIntasa n1sanemnanwaznisszuinvedhisanalsaiiy wasUjuRnsineites
Introduction to animal viruses, morphology, properties and classification of viruses, multiplication
of viruses, viral genetics, propagation, maintenance and detection of the virus particles, molecular
and immunological detection of viral infection, mechanism of viral infection and viral pathogenesis,
dengue and immunodeficiency viruses, immunity against viral infection, antiviral agents and viral

vaccine, viroid and prion, classification and symptoms of plant disease caused by viruses,

transmission and epidemiology of plant viruses and related laboratory.

=

2.2%. 431 (215431)  WuFFEASYRIREUNTY 3(2-3-4)
MICB 431 Microbial Genetics
Pre: 2.3%. 205 Wag 2.3%. 206; ¥58 2.9%. 207 was 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
mmiﬁaﬁuLﬁ'mﬁuﬁuﬁqmam%amaw‘%é ANTNUINTIY UAZNITTADIVRIRDUS N13UanIODNVDIEY
TunuafiBs msmuauMTuanseenuesdy Anademe LavnisteuuTuAeue MIkaniUdeudu wagy
sualUgeu ugAmEnsveILUAesLana ﬁuqmam%mau%asw fiugranvesamie MafiuUiinafidu
1@ wazMIMERULETIRdue MilrauBulasnisutuendnumzvedlaaugnuan nsuszendvelulagh
Wuegnuan umiiAeiuimsaumamand wazUfiRmsiiieade
Fundamental of microbial genetics, genetic material and DNA replication, gene expression in
bacteria, regulation of gene expression, DNA damage and repair, genetic exchange and transposons,
bacteriophage genetics, fungal genetics, algal genetics, amplification of DNA and DNA sequencing,
gene cloning and characterization of recombinant clones, application of recombinant DNA

technology, introduction to Bioinformatics and related laboratory.

2.3%. 441 (215441) #35InenvasuAiTe 3(2-3-4)
MICB 441 Bacterial Physiology
Pre: 7.4, 206 Uaz 2.A4. 209 WAz 2.3%. 205 Uaz 1.3%. 206; 130
2.9%. 207 Lag 2.9%. 208
Pre: CHEM 206 and CHEM 209 and MICB 205 and MICB 206; or
MICB 207 and MICB 208
Tnssadauasniniivesesduszneuwaduuafide msianediuesuaznsrudiiuvesduussnouvesyad
wUATiSe N1ssgueanuafiSenaznisdsuaninvesead Jedenisdundendiinasenisasgyves

WUATISY NMSYIeuYsTAUiUTeRUUNUBATY NM3AIUANNITHARYERNYRIEY MTa1seIMiwadwae
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A5 UVNUDATUYINITASNINANY UNUOATUURIA1TUTZNoUBUVIY luunUsaTNvesansUsenaveil
un3d dnminemeaising) uaruftRnisiiAeades

Structure and function of bacterial cell components, polymerization and assembly of bacterial cell
parts, bacterial cell growth and cellular differentiation, environmental factors affecting on bacterial
growth, coordination of metabolic reactions, regulation of gene expression, nutrient uptake and

assimilation, energy metabolism, metabolism of organic compounds, metabolism of inorganic

compounds, physiological ecology and related laboratory.

2.3%. 462 (215462) FTUUNITIAIUNLUATILSE 4(2-6-4)
MICB 462 Systematic Bacteriology

Pre: 2.9%. 205 uaz 2.3%. 206; %39 2.9%. 207 Waz 2.9%. 208

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

nanaunINITIUVBIRUATILTY nannuTin1TIAIIaYkazkuIUfURdmSuaunsuIsuvetLuATiiSY

ol

wanNIsAarawuAserdalniluseaualTd N15mnelagwuATISeiaN15InILUNYTEA F5N15luN1SUIUaN

sfiavowuaiias nMaiivsnvdewunfiss msdnsuunuuaiielnveduesiussnoumanil ndnnisuay
nalnnsneaeunsduaiiiiesuenyiaveauaiifs msdnduunuuafiGenuszuvaina synsisiu
wuuihlesifia aynsuIsIuwuunednidn 35153 InenseRulianadmsusunsIIsIUYRILUATISY T3N3
mariugranilunmsusuenviiauuafite wagdfoRnmsiiiedes

Principles of bacterial taxonomy, taxonomic criteria and practices for bacteria, bacterial
nomenclature: bacterial species, culture-based bacteriology, methods for bacterial identification,
preservation of bacteria, chemotaxonomy, principles and mechanism of biochemical tests for
bacterial identification, classification of bacteria based on the universal system, numerical
taxonomy, polyphasic taxonomy, molecular biology approaches to bacterial taxonomy, genetic

methods in bacterial identification and related laboratory.

2.2%. 471 (215471) AINY1veREUNTY 3(2-3-4)
MICB 471 Microbial Ecology
Pre: 7.9%. 205 uaz 2.9%. 206; %30 2.3%. 207 waz 2.3%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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unumiaraudAyveiunslussuuing  ssuuilnAvedunid unaiegueduniduazia-Indy
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Jgansmsvyuideusty  nstidamadinmkaznstitnuiie  9a83Ine1vesdwIngoufuyudas
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v

ANUNAINVANENTININVBIRAUNITLUURToUTY  F5n15lun1sAnwimneIRaunsd Msiwseideya
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MailAing19dun3d nMsnsninfanssuvedunidlufunnden Ujduiusseninseung: 9aun3d i
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wazdnd nsmuAulee®IIE  unumvedunsdluems Anuduiusseninaunidlussuuiineeims
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Roles and significance of microbes in ecosystems, microbial ecosystems, microbial habitat and
microbiome, nutrient cycles, bioremediation and wastewater treatment, microbiology of the built
environment, microbial diversity of tropical area, methods in microbial ecology study, microbial
ecology data analysis, microbial activity measurements in environment, population interaction:
microbes, plants and animals, biological control, the role of microorganisms in food, Inter-
relationships among microbial species in food ecology, environmental factors affecting the control

of microorganisms in food and related laboratory.

2.2%. 491 (215491)  FuLUIYATIINYD 1(1-0-2)
MICB 491 Microbiology Seminar
Pre: Wnfinwewudii 4
Pre: fourth year standing
WU EUeNaIuIvINIG N1TUTTBNazaAUTIelaeINeInTTUlY nsulEueNasulaetnfny
oRUTBuazazUn i tauenanuy nslFEFuTwduiiuanela )satisfactory: S) n3elaiiuditinela
)Unsatisfactory: U)
How to present academic research ,presentation and discussion by invited speakers, presentation

by students, discussion and conclusion. Grading will be given on satisfactory or unsatisfactory basis.

2.2%. 492 (215492)  $189UNNIAYINEN 1(1-0-2)
MICB 492 Microbiology Reports
Pre: SnAnwduli 4

Pre: fourth year standing

av o d

nseuenudymiiiay MsWeuunAnge Nunwenals NuITeNneItey Jangunsal wasnan1sIdy
pAUTENaNTITY asunanITeuazn19leuienansensss n1sdninguiandayiiey nsuiauenany
wuulvawes Uszaumsallunisideuunannamisgadainer msliamdududuiivimela )satisfactory: S)
vizelaBudiimela Junsatisfactory: U)

Special problem report writing, abstract writing, literature review, material, methods and results,
discussion, conclusion and references, how to prepare special problem report, poster presentation,
experience on writing microbiological articles. Grading will be given on satisfactory or unsatisfactory

basis

2.2%. 493 (215493)  UymiitAwnegaainen 3(0-9-0)
MICB 493 Special Project in Microbiology
Pre: SnAnutuld 4 uwazmuanuiuveuvasniaIvTaine
Pre: fourth year standing and consent of Biology Department
Jumeinideluindeifsdestugainines fomnsdivinwnazin@nuiauaulesmiu annsinide

forviidedensedungussnin 13 au nefivSunanusazveuwaiivnzauiudvudndnyiuas



67

Sruaumhein 3 mhein dnsdeunenueasmsaeutindan msliasutuduiiwela (Satisfactory:
s) wioliifuimela (Unsatisfactory: U)

Research in microbiology related topic with common interest between supervisor and student. The
research can be carried out individually or group of 1-3 people depending on the amount and
scope of study .A proper written report and oral examination are required. Grading will be given on

satisfactory or unsatisfactory basis.

2.2%. 494 (215494)  N1TANUYATIING 3(0-18-0)
MICB 494 Training in Microbiology
Pre: Wnfinwewudil 4
Pre: Fourth year standing
Miinsmagatinentunrgramnssy wihsandds andu vienuduiliisuvinneldnmsguaves
muANNSEnaL wag/vieenansd liteenin 270 dalue snAnwasdeadeussnuuasihiauenans
Ao mslrssududuiiviwela (Satisfactory: S) viseldilufiuinela (Unsatisfactory: U)
Practical training in industry, research institute or equivalent job under supervision of trainer(s)
and/or instructor(s) at least 270 hours. A written report and oral presentation are required. Grading

will be given on the satisfactory or unsatisfactory basis.

nu.n2. 361 (506361) Ridufulafining1ialy 3(2-2-4)
IMM 361 General Immunology

Pre: 2.%7. 102 %38 2.%2. 108 %38 2.97. 112

Pre: BIOL 102 or BIOL 108 or BIOL 112

Tiwnmsvesssuugiaudu nalnnmstesiulsavessiane sumumsinuvesssuugiquiy 38n15eine

q

WenaaeuMIvhuvesssuuiiauiy  wadansnnainlagendeiinegliduiy  lsaifeidesiuseuy

q
(%

oiiAuiy wazn1sUszgndauIneaiiauiulunsdesiunazsnuilsn
Development of immune system, defense mechanisms, immune responses and regulation,
evaluation of immune responses, immunological techniques, and diseases related to immune

system, application of immunological knowledge for prevention and treatment of diseases.

1.2.3 3y entdan (Major Electives)
2.97. 304 (202304)  HeareassAdmiudeyaniedainen 2(1-2-4)
BIOL 304 Creative Media for Biology Information

Pre: 2.92. 102 uag 2.91. 104

Pre: BIOL 102 and BIOL 104

UnihiarunuInasnIsaeasteyamdivenmans  vliauazUssiavvesde  waznsidenldlivsngauriy

¥ A

ToyalionasIMeTIImMe) Nswiisudeyameiiinendmiuainede nsaiaazUTuwiinmanefdviaely
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Tumstiaueunadsinet msaduazdadenduifleioldlunsiiauesunieding nsaisdeuuy
sulrinsrfinvesdoyamsdrine) msairaluawmesdmsudoyansdrine: uazUfiRnsiifeites

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

information and laboratories on related lecture topics.

2.97. 353 (202353)  HUFIWINY1VBINY 3(2-3-4)
BIOL 353 Plant Morphology
Pre: 2.91. 102 wag 2.91. 104
Pre: BIOL 102 and BIOL 104
nstdavesiivuaznisdasiuun Arliivieddss Fanmsvesiiviiveddes fedvieddostus fialu
NguIAisu Yiwunnsvesiiviludn fivwdaiudes fumenuazUftRnisiifetes
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.

2.97. 371 (202371)  UIAINEN 4(3-3-6)
BIOL 371 Ecology
Pre: 2.9%19. 102 wag 2.92. 104
Pre: BIOL 102 and BIOL 104
Wanns warmsinddiTievdelnl Fuwandeumanienm waznsusudn dsudulunsdsdn uae
ninens  dneivensznns  Ujduiudseninddl@ie  mnuvanamanevnaiinm Tagimans s
WasuwUasunudl nsenevienndsany LLazmwyuﬁauamaﬂmﬁ w3nsflolunisuszdiuszuuiiiog mwﬂfﬂ‘
fuspuuiina Jgmasnndon wageanmaaunmieiuiiRnisiiAates
Evolution and speciation, physical environments and adaptation, conditions and resources,
population ecology, species interaction, biodiversity, biogeography, succession, flux of energy and
flux of matter, tools for assessing ecosystem, man and ecosystems, environmental problems and

field trip or related laboratories.

2.9, 433 (202433) MiBueunsTfnnsuaznisUsznd 3(3-0-6)
BIOL 433 DNA Barcoding and Applications
Pre: 2.97. 231 ¥38MUANUTIUYBUVDINIAIY
Pre: BIOL 231 or consent of the department
anuduguiugmansluanadosiluslueesinuad wdnnisvesiiBueunslénnauasmsld FBmamed

Wueuislanne n1sidentaznisiaaeueuislen Tanwaztorderaisnismeueuislann nsldneuLe
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uildnssaufunsiieneilesalgiumaia madszgndfiduonsldais Mlnsgiunaraidediug
Bueuilanns

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

analysis, DNA barcoding applications, analysis of DNA barcode research articles

.87, 340 (214340) &R INAABININTIINYN 2(2-0-4)
ZOOL 340 Laboratory Animals in Biology
Pre: 2.97. 102 %39ANNAMUTAUYDUVDINIATY
Pre: BIOL 102 or consent of the department
ANUEIAY VIR IeanluIITY n5lgdnInnasanIeTTIne, ANYUZNNTIING AN FNTTY
dniveans asserusallunislddng miLﬁysNLLax@LLaé’mfj‘maaaﬂmd%ﬁ‘mm lsAvesdninaassiazlsnfnge
Mndninaaesgau maladmivdninaaem@iinet  edreuniouazanulasaievelddniniaden
Sudienaununsnaaedudni
The importance of laboratory animals in research works, use of laboratory animals in biology,
biology and behaviors of laboratory animals, ethics of animal use, rearing and care of laboratory
animals in biology, diseases of laboratory animals and zoonosis, techniques for the laboratory

animals in biology, occupational health and safety and alternatives for animal experimentation.

2.2%. 301 (215301)  N1sUsEAUAMAINAILRINNS 2(2-0-4)
AU uRn1IM19gatiaamen

MICB 301 Food and Microbiological Laboratory Quality Assurances
Pre: 2.9%. 205 uaz 2.3%9. 206; %39 2.3%. 207 WAz 2.3%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

[

vanNAITIBNIARluMINER T8 Auvdiudermunddud npmnowasdidufianna lewing)
m3hszuuauamABuilulssgnd  QaunsdiuszuuUseiugua e mseueddn  n1snaUsediy
JEUULOTRTIN TafMnuauInsgIussuuuImsnuRuninlowedle ssuuaun nieaufuifinisniu 9001
UINTFINENAISO/IEC Anwigaun1aauiy 17025

Good manufacturing practice (GMP), microbes and GMP criteria, law and CODEX, application of
GMP, microbes and HACCP food quality assurance, evaluation of HACCP, criteria for ISO 9001,

ISO/IEC 17025, field study.

2.3%. 304 (215304) NSWAIINAAAMIILAZIULUUTINI MIN9aTainer  1(1-0-2)
MICB 304 New product and Platform Development in Microbiology
Pre: 2.3%. 205
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Pre: MICB 205

WALANITORNILUY NTAMUY LaZN13IANITHENT U LazU3N1TNIaTIINGT N1TIATILIRA1ANI9Ta
3N MINAUILWIAALAE FULUUNMIUNEAAIANI9RaTITIMET MTUTULLIAAKAE JUKUUAIUABINITVDY
anAin MaLdennansingiuar JULUUTIAANETIINGT MIRAUIEINYSTAUN1INSna1nd nsuauAUInTg
wazgUuUUgsAlN MINAHBUARIAKAZNITUSINTIATHARAUIN1ATYIN

Techniques in designing developing and managing new products and services in microbiology,
market analysis in microbiology, concept and platform development for entering to the market in
microbiology, concept and platform adjustment to customer need and desire, product and
business platform selection in microbiology, market mixing development for new product and

service in microbiology, market testing, and life cycle management of microbiological product.

2.4%. 311 (215311)  uwendlulud@adasdu 3(2-3-4)
MICB 311 Introduction to Actinomycetes
Pre: 2.9%. 205 Uag 2.9%. 206; %38 2.3%. 207 Uag 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
unhiAeafuseniluludad wadamsuenidestisdtne anumanvansveswenilulufad synsulsnu
voauwondluludas Ujduiusszuinsendluludadiuuuas dnaivervesenilulu@ad n1sa3guaznis
Fudnw wunueddy Sulindivieuidiey s1UjFiuzuaraiseongninisdiniwadindu nisusegnd

[

veudIngen n1sUssyndlugnamnssy nsuszendtunisinens wendluludadidaiudidgnia

nsunng uazUfiRn1siAgates

Introduction to actinomycetes, selective isolation technique, diversity of actinomycetes, taxonomy
of actinomycetes, actinomycetes and interaction with insects, ecology of actinomycetes, growth
and preservation, metabolism, comparative genomics, antibiotics and other bioactive compounds,
environmental applications, industrial applications, agricultural applications, medically important

actinomycetes and related laboratory.

2.2%. 371 (215371) 289NN 3(2-3-4)

9

MICB 371 Aquatic Microbiology
Pre: 2.3%. 205 wag 2.9%. 206
Pre: MICB 205 and MICB 206

A a =

annuIndenveduridluln Bvgnavesdademenmeninuasiniindseqdunsdlud wuaniSeuaznsld
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Aaud1Ay Inslnda wazadudidy amsie leenlunueiliSeuazasiiy unumvesgaunsdly
NILUIUNINYUREUSINDIMIST NszvaumsUdnundy nsunUnuaiylaegdunid AnudIAynIuAsegng

Y939auvsglun wasUuRnsTiieItes
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Environments of aquatic microorganisms, the influence of physical and chemical factors on
aquaticmicroorganisms, bacteria and bioindicator of water quality, aquatic fungi, aquatic viruses,
aquatic actinomycete, protozoa and their importance, algae, cyanobacteria and their toxins, the
role of microorganisms in the cycling of elements, wastewater treatment process, bioremediation

by aquatic microorganism, the economic significance of aquatic microorganisms and related

laboratory.
2.9, 381 (215381)  9AuM3dUszaNdY wazgAuvIdnalsaluuyud 3(2-3-4)
MICB 381 Normal Flora and Pathogenic Microorganisms in Human

Pre: 2.9%. 205 wag 2.9%. 206; ¥38 2.3%. 207 wag 2.3%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

AunIdnneivesivuyed Ufduiusseninqdunsdivuyed Weuseinulussuusianieg Msmuauns

Q

»)

1%
a6 1

56 wAENTIANEEUYSY NAlNNNTAAWRAUNSE TEUININET ULavNISLNINTEINLVDIEUSENalsA N3
{]aqﬁ’umiamLﬁ??aﬁuaqaﬁuw%‘imzuuéwma warUfURnsiAeadeq

Microorganisms related to human, interaction between microorganisms and human, normal flora in
body systems, control of growth and destruction of microorganisms, mechanism of microbial
infections, epidemiology and transmission of pathogens and protection from microbial infections in

body systems and related laboratory.

2.9%.382 (215382)  DAgadainendasdu 2(2-0-4)
MICB 382 Introduction to Forensic Microbiology

Pre: 2.3%. 205 wag 2.39%. 206

Pre: MICB 205 and MICB 206

Y a N A

Munuaznsldaunidiiaidundngiudanenin 38n1siiudiegrwaznisulanatoys 881188209

q

wywd N1sliiRgadIneluaifesunistevaats UssnauaunidninedliasiunisidonanInyesnn

a7 ImMedlnlukIN sRgIta s dedIn nIalAnw

9 Y

History and use of microorganisms as physical evidence, sampling methods and data interpretation,
human microbiome, uses forensic microbiology in decomposition research, microbial communities

associated with decomposing corpses, clinical microbiology in the context of autopsy, case study.

a

2.3%. 401 (215401) AUUABANEVDIBMTATURAUNTE 3(2-3-4)
MICB 401 Microbial Food Safety
Pre: 2.9%. 205 uaz 2.3%. 206; ¥38 2.9%. 207 Waz 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

& a6 1 a
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Uaonfgomsuaggudnuiy N13AIUANIANNIEINMNT NMINTINATIENDIMTANULATIINGT uay
UjtRnsiiAeates

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

microbiological examinations of foods and related laboratory.

2.9%. 411 (215411) F23nevaain 3(2-3-4)
MICB 411 Biology of Mushrooms
Pre: 2.9%. 205 Wag 2.3%. 206; %38 2.9%. 207 kA 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
unifeIfuTAineweaiin Ygdnsiinveaiia lnssaianardugiuineiveaiia nsdndimanuas
auNsUITIVOLIN A1UAIAYTBUTA Aa150IMNTIATASTIVIENVRLAR NSEUIUNTINIZITA Wugmansuas
nsUSuUssiudidia wazufoAnisiiaeades
Introduction to biology of mushrooms, life cycle of mushrooms, structures and morphology of
mushrooms, classification and taxonomy of mushrooms, importance of mushrooms, nutrition and
physiology of mushrooms, process of mushroom cultivation, genetics, and breeding of mushrooms

and related laboratory.

2.3%. 412 (215412) Y Inevaedan 3(2-3-4)
MICB 412 Biology of Yeasts
Pre: 2.9%. 205 uaz 2.9%. 206; %39 2.3%. 207 Waz 2.9%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
Use TRuazanuddyresdad nisnszisvesdadlussauvid madavnamuaznisvdviiavesdast iwad
W0 LAYUINITVDTER UNUDATURATNISASYURITad NUTAEnSuaTNUTIAINTIUYDWTEA N3
\fusnundan advinlrevnaidonasdadinelsa Sadlugnaivnssy uarUfiRnisiiAades
History and importance of yeasts, distribution of yeasts in nature, systematic and identification of
yeast, cell biology of yeast, nutrition of yeast, growth and metabolism of yeasts, genetic and
genetic engineering of yeasts, yeast preservation, spoilage yeasts and pathogenic yeasts and

industrial yeast and related laboratory.

2.2%. 433 (215433)  MTUATIZARIUNQAUNIIUNALT IS TAUNAAIERS 3(3-0-6)
MICB 433 Microbial Genome Analysis and Bioinformatics
Pre: 2.3%. 205 uaz 2.9%. 206; %39 2.9%. 207 WAz 2.3%. 208; uaz
2.2%. 431 %39 2.972.231
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and



73

MICB 431 or BIOL 231

a

AMTIVRITIFMER SETaUNAGIMTUREUNTE Fransaumnadanslugadeyarualngy gaudeyadaisau-
WAANER39aTINe N15nsEuieg1enseiinndsn uniin1sleulusunsudmiugataing) nsmaisu
wensinauuesTuTAIuge MIieszidlusiagumidlun nsma1auesoule nsuaasuleding
w3evnedluy wazBuleulumdy grudeyalusiu wagnsvinelaseaing

Overview of bioinformatics for microorganisms, bioinformatics in big data era, bioinformatics
databases for microbiology, preparation of nucleic acid, introduction to computer programming for
microbiology, next-generation sequencing (NGS), analysis of genome and metagemomics, RNA

sequencing, transcriptomics, genome network and gene annotation, protein database and structure

prediction.
2.2%. 437 (215437)  leauileszavlaanavesdiy 2(2-0-9)
MICB 437 Molecular Clonning of Genes

Pre: 2.9%. 205 wag 2.9%. 206; %39 2.3%. 207 WA 2.3%. 208

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
wadafugusziulanadmiunslaaudy eulsifiieatedunislrauisszdulnans warainuaslnau
TwAwesveuaineg waralalazlaaudnanesvedas LuAmIlanIanAwes NIATMIMEaIRUTAd
lolnauaznsiaseyt lauslawdu nsnateiug Mesaundluy Pransaumarans n1sussenddulaaudls
Basic molecular techniques for gene cloning, enzymes involve in gene cloning, plasmid and cloning
vector for bacteria and yeast, bacteriophage vector, DNA sequencing and analysis, hybridization,

mutation, genomic library, bioinformatics and gene cloning application.

2.9%. 438 (215438) UuAnslaauilsszaulaanavasdu 1(0-3-0)
MICB 438 Molecular Clonning of Genes Laboratory
Pre: 2.3%. 205 WAz 2.9%. 206; %39 2.9%. 207 WAz 2.3%. 208; waz
amziguniounu 2.9%. 437
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and
concurrent to MICB 437

a a a

A5MSeUANTANA1SUNITIAaUTY N1TaiARlulinALdULANNLUATIESE NITARANAATAINLUATILSY

a &

1989LaALASNBSTA N159BNLUUINTUBS MSIANUSUIUEUAIETTATDS N1sdaunduLanIgaulylfn

WL NS IUADALBULD NSWTEUASADUTWNUN VB9 E. coli nsdsnesaau Tk uuina1alieoLnd

Y

o

E. coli m3dmdenlaladinsuanesuuuisedslaladiigers nsemedeuiiduefiunsnluiaouduuu
NANENA NS IAULUAVRIRLOULDLAZNITIATIEN  N15RTI95ABNTWUUNIUSAUAIETT western blot
FransaumeamansiargIutoya

Preparation for reagents for gene cloning, bacterial genomic DNA extraction, bacterial plasmid DNA
extraction, gel electrophoresis, primer designation, gene amplification by PCR, digestion of DNA

with restriction enzyme, DNA ligation, preparation of E. coli competent cell, transformation of
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recombinant DNA to E. coli, selection of transformant by colony PCR, determination of inserted
DNA in plasmid, DNA sequencing and analysis, determination of recombinant protein by western

blot, bioinformatics and database.

1.3%. 481 (215481) 98T INYIPAFMNTIH 3(2-3-4)
MICB 481 Industrial Microbiology
Pre: 2.9%. 205 Uag 2.3%. 206; %38 2.2%. 207 UaL 2.3%. 208
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
nswen AnLdaN W LAUSNYIREUVSY N13AIUANNISLI3YUDIRaUSE Waluladnisulin waluladnis
vhansliuians nmamdnovuea wulwiangdundd ot Weiuwadifen uaznandannozily

a a 6 v

MsnannInduvs asufTiug uavansd msussgndldaduvisiuedosdens anslng msUssgndldiug-
anslugdunidgramnisy mavidaiidennlsanugnamnssy uasUfiRnsfifedes

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

industrial microbes, industrial wastewater treatment and related laboratory.

2.9%. 482 (215482) qa%ﬁwml,ﬂ%"aaé’ﬁma 1(1-0-2)
MICB 482 Cosmetic Microbiology

Pre: 2.9%. 205 Wae 2.9%. 206; 38 2.3%. 207 WAL 2.9%. 208

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208

ANTINVBIRATIINYNATIED719 VTN DR IMTINY B harAUNIIUTEIDU UNUIMTDIaTIINe LU

a6 =

iwdesdens anuduiuduesgdunidaeiniosdien maduameiansoongrsuar TngRudviuiaiosdiens
Tneqauid Hnsnasumsuiteuvessiuvislueosdiens unuftifnmaininerdmiussuniibud
mafiunviuaznsageudsyansnmedugainluiaiesdions wnliugatinenedosdiendlusuiae

Overview of cosmetic microbiology, biology of human skin and normal microflora of skin, roles of
microbiology in cosmetics, relevance of microbes in cosmetics, microbial synthesis of cosmetic
active compounds and raw materials, detecting methods for microbial contamination in cosmetics,

microbiological aspects of Good Manufacturing Practices (GMP), preservation of cosmetics and

antimicrobial efficacy test and trends of cosmetic microbiology in the future.

1.3%. 483 (215483)  qAunIduazIausIIy 3(3-0-6)
MICB 483 Microbes and Cultures

Pre: 2.3%. 205 Uag 2.3%. 206

Pre: MICB 205 and MICB 206
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a 4

VANNITNUFIUVOIUNUINVDIRAUNT Ay TAusTTH QaunsduasyAinuguywd auniduavyseTamans
lan gaunsdluinusssuermslan ommsvdnluedes ermsudinlulssmalneuasdiuun (mMeamiaves

a (% a

UseinAlny) 9auvsduayInusssunieany auvsduaznmideoulusa aunsduayianiiuadn auvsdly

q

a

unszaslumauazui Paunidlunulunueili sdunidlutausssud 9duniduaznisdans
Wi A

Basic principles of the role of microbes on culture, microbes and human ethnicity, microbe and
world history, microbes in the world food culture, asian fermented foods, Thai and Lanna
fermented foods (Northern Thailand), microbes and beverage culture, microbes and ancient
painting, microbial and stone materials, mcrobes in antique paper and glass, microbes in sub-aqual

archeology, microbes in fabric culture, microbes and museum management.

2.9%. 495 (215495) Wadaidenassnegatininen 1 1(1-0-2)
MICB 495 Selected Topics in Microbiology 1
Pre: dnAnw1tudil 3
Pre: Third year standing
mMsusIsIeuaze AU etenisgatineriaulauasivadie Ssfimsinmnlusgismniuasldannse
UssoelunszuANBU MasunSANY L
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.

2.2%. 496 (215496)  WTalARNHIINIYATIINEN 2 1(1-0-2)
MICB 496 Selected Topics in Microbiology 2
Pre: thnAnw4udii 3
Pre: Third year standing
mi‘UiimEJLLazaﬁ‘Uiﬁﬂﬁasﬁamqqa%’ﬁmmﬁmaulml,azﬁuaﬁa Fainsiamunluegremadisaglianunse
Uiif\ga%ﬂuﬂizmu%ﬁuﬂ AUUNLNISANE LR
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.

2.2%. 497 (215497) WadaLaanasIN19gatainen 3 2(2-0-4)
MICB 497 Selected Topics in Microbiology 3
Pre: tinAnundudii 3
Pre: Third year standing
nMsusIseuarefuTedeniatiineriinaulauagiiualiy Ssdinsinuilusgiemniuarliannse

U5398gluNTvUNANdUY AuuEUNSANYILE
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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.

2.9, 301 (602301)  wialuladanwiloedu 3(3-0-6)
BIOT 301 Introductory Biotechnology
Pre: 2.9%. 205 %30 2.9%. 207 %30 8.11%. 120; d1m5ULnAn®E
UBNIYLDN

Pre: MICB 205 or MICB 207 or BIOT 301; for non-majors only

a ol

unumveRaunIdnldlugnamnssy a1501m5 Fllavesnsvdn wadanseide NN IaUAIERSNNT

v ¥
L a a A )

wifn Maiuiemandn fugimnssy mamzidsadede mavgdusdeuuaiide niananisusini
Wuownsuagladldemns

Roles of microorganisms in industrial utilization, nutrient requirement, types of fermentation,
sterilization techniques, agitation, kinetics of fermentation, product recovery, genetic engineering,

tissue cultures, bacterial leaching, various fermented products of foods and non-foods.
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3. HBUNIIVINTTVRI115IUTEIMENGAS
3.1 WA.AT. ATNT ALY
FLAUUIUIYIA

1. Moungmoon, T., Chaichana, C., Pumas C., Pathom-aree, W., Ruangrit, K., Pekkoh, J. 2020.
Quantitative analysis of methane and glycolate production from microalgae using undiluted
wastewater obtained from chicken-manure biogas digester. Science of the Total Environment, 714,
136577

2. Kunkit, N., Deekaikam, T., Chaimuang, S., Pekkoh J. and Manokruang, K. 2019. Physical
hydrogels prepared from cationically modified pectin with tunable sol-gel phase transition.
International Journal of Polymeric Materials and Polymeric Biomaterials. DOI: 10.1080/00914037.
2019.1695208.

3. Thongpitak, J., Pekkoh, J. and Pumas, C. 2019. Remediation of manganese-contaminated
coal-mine water using bio-sorption and bio-oxidation by the microalga Pediastrum duplex
(AARLG060): A Laboratory-scale feasibility study. Front. Microbiol., https://doi.org/10.3389/fmicb.
2019.02605.

4. Thurakit, T., Pumas, C., Pathom-aree, W., Pekkoh, J. and Peerapornpisal, Y. 2018.
Enhancement of biomass, lipid and hydrocarbon production from green microalga, Botryococcus
braunii AARL G037, by UV-C induction. Chiang Mai Journal of Science, 2651-2637 ,7

5. Kumsiri, B., Pekkoh, J., Pathom-aree, W., Lumyong, S. and Pumas, C. 2018. Synergistic
effect of co-culture of microalga and actinomycete in diluted chicken manure digestate for lipid
production. Algal Research, 33, 239-247.

6. Deethae A., Peerapornpisal Y., Pekkoh J., Sangthong P. and Tragoolpua Y. 2018. Inhibitory
effect of Spirogyra spp. algal extracts against herpes simplex virus type 1 and 2 infection. Journal of
Applied Microbiology, 124, 1441—1453.

7. Phinyo, K., Pekkoh. J. and Peerapornpisal, Y. 2017. Distribution and ecological habitat of
Scenedesmus and related genera in some freshwater resources of Northern and North-Eastern
Thailand. Biodiversitas 18: 1092-1099.

8. Duangjan, K., Nakkhunthod, W., Pekkoh, J. and Pumas C., 2017. Comparison of hydrogen
production in microalgae under autotrophic and mixotrophic media. Botanica Lithuanica, 23(2):
169-177. 10.1515/botlit-2017-0018.

9. Preutiworanan, S., Duangjan, K., Pekkoh, J. and Peerapornpisal, Y. and Pumas, C. 2017.
Effect of pH on heat tolerance of hot spring diatom Achnanthidium exiguum AARL D025-2 in
cultivation. J. Appl. Phycol., DOI:10.1007/510811-017-1137-z.
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1.Chaimuang, S. and Pekkoh, J. 2019. Activity evaluation of bioactive compounds from
edible freshwater. Proceeding of the 10th RMUTP International Conference on Science,
Technology and Innovation for Sustainable Development:  Turning Digital Disruptions into
Opportunities, 4-5 June 2019, Bangkok, Thailand, pp. 65-73.

2.Jawana, A., Ruangrit, K. and Pekkoh, J. 2019. Biological activity of partial purified
polysaccharides from Thai Macroalgae. Proceeding of the 10th RMUTP International Conference
on Science, Technology and Innovation for Sustainable Development: Turning Digital Disruptions
into Opportunities, 4-5 June 2019, Bangkok, Thailand, pp. 49-56.

3. Jareonsin, S., Pekkoh, J. and Pumas, C. 2019. Effects of Cadmium and Arsenic to a
Microalga Desmodesmus maximus-A Potential Strain for Toxicity Test in Thailand. Proceeding in
The 3 National and International Research Conference 2019: NIRC Il 2019, Buriram, Thailand, 1
February 2019, 594-606.
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891uNNsIeatuENYsl

1. 1A59N153381389 N1sasieiidinimieussiliununiniiveuiuiusemealng unaawuide
dinnuANenITUINSANESIINeImans ITeuazuinnssy YNvin1TIde 2560-2563
2. lrssmsideises hmamenuazqrisdininvesedudnalsnainamsiesunnlngunaviinues

Uszindlne wrawuidde dinaunnenssun1sidennseii Uniiniside 2560-2561
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3.2 9A.93. 78 Uguesy

ANuNIN91581517193990)
SEAUUIUNUIRA

1. Insuk, C., Kuncharoen, N., Cheeptham, N., Tanasupawat, S. and Pathom-aree, W.
2020. Bryophytes harbor cultivable actinobacteria with plant growth promoting potential. Frontiers
in Microbiology 11: Article 563047.

2. Lipun, K., Teo, W.F.A,, Suksaard, P., Pathom-aree, W. and Duangmal, K. 2020.
Nonomuraea antri sp. nov., an actinomycete isolated from cave soil in Thailand. International
Journal of Systematic and Evolutionary Microbiology (in  press) https://doi.org/10.1099/
ijsem.0.004413

3. Moungmoon, T., Chaichana, C., Pumas, C., Pathom-aree, W., Ruangrit, K. and
Pekkoh, J. 2020. Quantitative analysis of methane and glycolate production from microalgae using

undiluted wastewater obtained from chicken-manure biogas digester. Science of Total Environment

714: 136577. https://doi.org/10.1016/].scitotenv.2020.136577
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4. Chaiharn, M., Theantana, T. and Pathom-aree, W. 2020. Evaluation of biocontrol
activities of Streptomyces spp. against rice blast disease fungi. Pathogens 9: 126.
doi:10.3390/pathogens9020126.

5. Sujarit, K., Mori, M., Dobashi, K., Shiomi, K., Pathom-aree, W. and Lumyong, S. 2020.
New antimicrobial phenyl alkenoic acids isolated from oil palm rhizosphere-associated
actinomycete, Streptomyces palmae CMU-AB204'. Microorganisms 8: 350. doi:10.3390/
microorganisms8030350.

6. Penkhrue, W., Jendrossek, D., Khanongnuch, C., Pathom-aree, W., Aizawa, T,
Behrens, R.L. and Lumyong, S. 2020. Response surface method for polyhydroxybutyrate (PHB)
bioplastic accumulation in Bacillus drentensis BP17 using pineapple peel. PLoS One 15(3):
e0230443. https://doi.org/10.1371/journal.pone.0230443

7. Sujarit, K., Pathom-aree, W., Mori, M., Dobashi, K., Shiomi, K. and Lumyong, S. 2020.
Streptomyces palmae CMU-AB204T, an antifungal producing-actinomycete, as a potential
biocontrol agent to protect palm oil producing trees from basal stem rot disease fungus,
Ganoderma boninense. Biological Control 148: 104307. https://doi.org/10.1016/j.biocontrol.
2020.104307

8. Barros-Rodriguez, A., Rangseekaew, P., Lasudee, K., Pathom-aree, W. and
Manzanera, M. 2020. Regulatory risks associated with bacteria as biostimulants and biofertilizers in
the frame of the European regulation (EU) 2019/1009. Science of the Total Environment 740:
140239.

9. Jirachaisakdeacha, D., Kumdhitiahutsawakul, L., Pholchan, P., Kantha, U., Pathom-
aree, W. and S. Bovonsombut. 2020. Hydrogen sulfide removal from biogas using immobilized
sulfur oxidizing bacterium Paracoccus versutus CM1 in biofilters. Chiang Mai Journal of Science
47(5): 872-886.

10. Boontim, N., Unban, K, Pathom-aree, W., Niamsup, P., Khanongnuch, C. and
Lumyong, S. 2020. L-lactic acid production by Lactobacillus salivarius L105 in optimized medium
and effects of sugar concentration. Chiang Mai Journal of Science 47(5): 887-898.

11. Pathom-aree, W., Kreawsa, S., Kamjam, M., Tokuyama, S., Yoosathaporn, S. and
Lumyong, S. 2019. Potential of selected mangrove Streptomyces as plant growth promoter and rice
Bakanae disease control agent. Chiang Mai Journal of Science 46(2): 261-276.

12. Rangseekaew, P. and Pathom-aree, W. 2019. Cave actinobacteria as producers of
bioactive metabolites. Frontiers in Microbiology 10: Article 387. doi:10.3389/fmicb.2019.00387.

13, Kumdhitiahutsawakul, L., Jirachaisakdeacha, D., Pholchan, P., Pathom-aree, W. and
Bovonsombat, S. 2019. Use of PCR-DGGE technique to determine the microbial community in

anaerobic activated sludges from biogas plants. Chiang Mai Journal of Science 46(3): 444-455.
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14. Chaiharn, M., Sujada, N., Pathom-aree, W. and Lumyong, S. 2019. Biological control
of Rigidoporus microporus the cause of white root disease in rubber using PGPRs in vivo. Chiang Mai
Journal of Science 46(5): 850-866.

15. Chaiya, L., Matsumoto, A., Wink, J., Inahashi, Y., Risdian, C., Pathom-aree, W. and
Lumyong, S. 2019. Amycolatopsis eburnea sp. nov., an actinomycete associated with arbuscular
mycorrhizal fungal spores. International Journal of Systematic and Evolutionary Microbiology 69(11):
3603-3608.

16. Butbunchu, N. and Pathom-aree, W. 2019. Actinobacteria as promising candidate
for polylactic acid type bioplastic degradation. Frontiers in Microbiology 10: Article 2834.
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