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2.2 N15ABUANANTIMNIENITWAIUITIENEY 17 98 YBe SDGs
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wangnslaneuauasie SDG 4 nlidwnganvdnuseiuimnaud

nsAnwIndnunMeg1IATeUAgULALIIL BN wazatiuayulanialy
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13U (Generic Learning Outcomes : GELOs) §49avlaguying1dt waznaansnsiseusivemangns

= o o

(Program Learning Outcomes : PLOs) ﬁﬂ%mmﬂimawﬁﬂqmi

7.1 HAEWSN3138U3VRMENgAT (Program Learning Outcomes: PLOs)
7.1.1 n3gUIUNIININRUA PLOS
ﬂizmumiﬁmuwNaﬁwéﬂﬁiﬁaui“uawﬁﬂqm (Program Learning Outcomes: PLOs) Hunszuiuns
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Aoinsvesildladiuds laud dneuseduliseudnuineudate (SH1) dnAnwilagdu (SH2) Awdiin
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msAnwdanudussiinueiinsatunnudoansvesdiny Teidumeudsd
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(Program Learning Outcomes: PLOs) mﬂ%mﬂaﬁi’mﬂﬂé’f ﬂmzmwmw%mwéjﬂqmwﬁwuﬂ PLOs
lngiduliaenAfaeiuiInTEIULAZAINABINITUBINAIALITIY  dIUNIAMNUARAINENITIS U SEAY
318739 (Course Learning Outcomes: CLOs) AL un15RaI91nAIMUA PLOs ka2 518391619 9 nely
véngnsazgnosnuuuliaenadosiunadnsnisiousvemdngns lnsusazsieduasdl CLOs Adeulaaiu
PLOs

4. myhmadnsmsiFeuslulduazseiiuna lngldnisesnuuunisasunazfianssunisiseus Aens
\S8UT LUU Active Learning 4% Problem-Based Learning, Project-Based Learning fin138 nauuas
nszundndymiaudiofmuinugdndn dunsiawasusaifiunadndnsisous dudunslngld
Rubric Assessment Llan51a@aud PLOs way CLOs lé¥un1sussqua f\]’]ﬂ‘lfuﬁ’]Lﬁuﬂﬂiﬂ%}uﬂiﬁwﬁﬂﬁjmi
muran1Usziu udngasiinisussramumuluusardmsfnsuieusuusailomuarisnnsaey s

agvisuanAudinuazuediauilenmvdnansiiivadenuwuildumaluladuasnainnseanu
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PLO 1 uandaanisndudedndgasa UjUanuasserussauivinisdiugadainet uasiinany
Furnvyausadny

PLO 2 uansarmiuaziinuedugadaine sandnnis wadametesufoinis Anermansiugiu
waznsUszgnaldimaluladadvia e neinazuiUmnlunisieudugatiaine

PLO 2.1 83UN8kas R ziLuIAnkasndnnsvesismsmainermans Weldlunsdnwdym
wazlaUBUIMLALYN 1998 TINe)

PLO 2.2 denuazldinalianiagaiiinenliegrsgnisinuninsgiuesufifinisuazanudaense
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PLO 2.3 1hAnu3inuadvingnnvssendlilunsiauaiduesdns
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PLO 3 Hoanslfagniiuszaniaw fanuiuRaveudentiiiuasyirenuduiiuld
PLO 3.1 Aeansymsinermanslsetnaiiuszdniam annsodududeyamainermans s

aya uazdnauedeyanisgadiinenluguuuuivangay
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PLO 4.2 Anidimnduazldnauanisinemansiunsdndulaneriulseiiiungadinels

7.1.3 ANUFRAAGDITENINN PLOs wazAumanisvasgiidiulddiude

PLOs AUTIOUSTINGY AU
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PLO 2.1 / / / / /
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PLO 3.2 / / /
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PLO 4.1 / / /
PLO 4.2 / / / /

*ANPSULKNUANRN AN YU
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a
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PLO 4
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2.2

23
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31|32
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4.1 |14.2
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NeTeaiugataIne

K2 nsUseendldainuiniegadadnet malulad
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A3a wardgygruszAavglunisvinaulaegnadl
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* MR EUTULHUAAARNYIWINTIY
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1 al a a
DHUNUUTLENTA N

K5

A1505UNLENT UTT WaTAINUSURAYEY

Tugugnadasla

Ké

nIRsEntniay JAMATEIEILIAGEN TIa

MinTulnesssumAnasnuywdiludasng

K7

A998 UNENTTUIUNSAALNDEAS

winnssule

K8

505 UNENANNITINISUSUITINNIThU

SEAUAULDY TATINTS LATDIANTEA

2. inwe (Skills)

S1

MiNwehdvia (Digital Literacy)

S2

A15&@0@15 (Communication)

S3

a 1 aa oy
N5ARBE19iI TR (Critical

Thinking)

S4

n3vausmiugau (Collaboration)

S5

ANUSURRYaURBEIAY (Social

Responsibility)

56

ANNANES19ETIALAE U IRNTSY

(Creativity and Innovation)

3. 9385554 (Ethics)

El

A1583ma15150ue (Public

Consciousness)

E2

ANFSNENELINADY (Environmental

Preservation)

4. dnwuzyaAa (Character)

c1

fn15@0asNa (Effective

Communication)

2

AIUATE AN DIFIAULAE TRIUTTTY

(Social & Cultural Awareness)
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HATWSNITSEUIIUNINTFIUABNASHU | GELO 1 |GELO 2|GELO 3 |GELO 4 |GELO 5 |GELO 6
USeyeuns
C3  anunsaviheuduiiu (Teamwork) o
Ca  gausumuuanedlugial (Respect for [
Diversity)
¢5  Uutdnudmsdnnis (Management Skills) ®
C6 fmnuAnas19assa (Creativity) ® ()

8. wWadwsn1sFeuiilieduUn1sfnwn (Year Learning Outcomes: YLOS)

8.1 NSTUIUNITANUA YLOs

v

NILUIUNITAINUARAINE NISIT e UL oduln1s@nun (Yearly Learning Outcomes: YLOs) 984
vdngnsinenmanstadin a19ivgadiinet sxdeadusruuilidenlosfunadndnisiiouiveandngns
(PLOs) agnaiugussa uasdianuaonadosiuusumsinnsSounsaeuluusazd feil

1) AAT1giNadnEN15T U3 vemangns (PLOs) laganznIsun1suImInangns U1 PLOs ¥8d
vdngns Jaduthmunevdnlunisudntdin s nsitendeseenduinuevieaussoussed finnsan

IriaseuaquauANs (Knowledge) vinwe (Skills) 9585554 (Ethics) kazanuazyaaa (Character)

2) MuUATEAUNIHALIRAT NSNS 8u3 3187 ponuuuMsTmweddudmfuaniug —
langne — Uszgndld — ysanms Tasfiansananuaasovesiindnuluusiasdud

3) mﬁmﬁmummmsé@’%’uﬁmﬁnamw’imLLm'ax%guTJ ol sanimedvilaaiuayunadnsnisg
Seus YLO 1o uslag YLO IaSunsdaasuegramnzauuaylisidou MnTesile Curriculum Mapping
\Jouleasedufiu YLOs uay PLOs

4) mslddeyaandidiuladiuds ihdaiauanurandldtudin Audin dndnuwidagdu uavwa
mMsUseiusing q wldifeusulanazimun YLOs Inouaussnmamands sufeteyannuaszidu
e waUspdunstinnw/aniafine uanadugrivesindnu

5) ANENTIUNTUTMINANGATYIINITNUNIUTI YLOs YT

8.2 18azIdANaaNsNss BT uUNSANY

YLO1 (FuU7 1) - Wuguinenmansuagisnnis

v =

UnAnwianuisalduuiAaiugiududiinel i Adnd wazadlamanslunisiseuiinemans
535u¥AE oansAug Inemansiiuniwdinguduiugiuls  wanainweluiesufudnisluanun

INYIAANTTITUVALALAATIINGT LAnINBEN15AReg1TUTEUU N5 susmenuLedkaznsigwalulad

9 Y

o =

caav & v aa & R
AINALUDIHNU UIREIUNANMUTUNALLDING

YLO2 (Fulil 2) - Anusianzngadinenlewu

v = a a

UnAnwainisaesutewaziuTeuisulaseasne vui wavaNuraINnaleveIgiunsed sIud

Lo

Anuduiusivguanuyed ldasesdlenugiunigadiineiliegregneies Ussgndnannisveanidunid
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Unaiins1est Fuadl uaradnluuiunvesnnsite Weukareiunedommdnsmansidunudngs
uansauAnideuianssy waeinwedestusunsdudusznaums

YLO3 (4l 3) - msUszgndldanuiuasinusdugs

UnfAnwanunsednsgrikasUseiliunalnuesiugaans n1331uuniuAfiisy d353Ne1v8998un3d
waglida AtiunisnaaeduseAunais-ge wu weliaglauiu nsussliuaunmviesuJiiins eenuuuns
naaos uaztdenldimadafivunzay wansnundeslunisiinanu/aniofinw Je3usssumaivdn uas
vhausiugauldenafiussansam

yYLO4 (Fu87 9) - nmaysanmsuayideiiedn

tndnwianunsaldia3esilonisdransauma (bioinformatics) uazmaiaiias1zwdluy Uszynd
Anueugadainelunsudtamiluiiusiig 9 Wy gaamnssy 013 mMsuwng dewnden dudu
1599119398 19U v3eaniafineaieanusulngeu kanenuausalunsiseusmenues AndAs1en

wazdoansnaniynisliedsliontdn danusszndnluunumvesmulugiuzdninemans

8.3 ANNEDAAABISZIINY YLOs iU GELOs wag PLOs

b
=b.

YLOs GELOs PLOs

112 (3|4|5|6|1]21|22|23|24% |31 |32]33

4.1

4.2

v =

1 | Wndnwiansnsoldwundadugiudu | /| /] 7]/ ]/ /| /
FInen el Wand wavadinaranslunig
FoudinermanssssumAdearsaind
Anermans funiundnguiufiugiuls
wananweluesdJuanisluanvn
WMIMEARNTITINYIALATIATIING Uans
vinwen1sAnegnluszuy nsdeusiae

AuLRIaENsidnaluladfdavallesdu §

a o & & da
ANFAIUNANMULUUNALUBDINA

2 | dnAnwiaiunsnesuieuazidSeulviou | / / /|7 /
TAs9a379 w9 wazAuaInuaIeves
AUNTY SndsAnuduiusdvguan
uywd Miadesdoftugiunagadineld
a9 nAes Yszgnavannisveuail
Bunsd USuaieseyt Taad wavahiniu
VSUNYeINSITY WWeunazefusoLiemn
n193Inerans i un1wdingy Lans
AMUAALTIUTANSSY LainueLd e dy

Aumsduguszneunis

3 | dnAnwianuisadesigsikasusyiiunaln V2 VAR VAR /|7
YOIWUTATANT N1TTIUUNLUATILTY

a

#35IMe1veRaunid waghifa anluns
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I
=b.

YLOs

GELOs

PLOs

2.1

2.2

2.3

24* | 3.1

3.2

3.3

4.1

4.2

naaedluseAunae-as 1w taia
afiAuiY n1sUszunun el URAnTs
90NLUUNIINAAD wazidonldnadad
wnzan wansnunsonlunisiineu/an
Aafne H258FITUNIIVITN Lagyingu

Sfugduliegredivsednsam

n@nwaunsoldias silenisdaansau-
wiet (bioinformatics) waginadailaszi
Fluy Useyndnu3augadaingilunis
wAdgynlud1ueng 9 WY gna1nnssu
91115 N1suNNg & wInd o a1y
1A599U39Y RN91u v eannafdnwiniey
AMUSURATOU WAAIAINEINTTAIUNNT
Seuimunues AndATIEn wavdoasna
MONTIAeg19lon1dn dnuaseuin

Tuunumvesmulugiustinivenaans

* MR EUTULHUAAAANYIWINTIY
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P~ wa Y ¥ =
NUIN 3 Qmﬁuvﬁ%m@lﬂnﬂnwﬂ

1. auautAvadidifne
wangnsIveeanstiaudia a1v13v9atiiven lainsivundiwiusuiasimvuanuaudivesdnAnw
Tuusiardnsinu Tnefinszuauniadel
1.1 msfmupduusutindnw
vangnsfin1sUszyaAMENTINNTUIMINENgATINeImanstadin a1913919a393Me7 10Uy
fvuasuuuiin@nufiaenndesiuanudesnsvemdngns Inefiansanain
1) WleurgmsfutinAnwivesnaiginemans
2) ANUABINTTIUARIALTIIY
3) AnamenvesdatiuayunsinnsSoumsaouvemangns
4) dadruonasdrein@nwifiuan (Full Time Equivalent Student : FTES)
usnaINMIUMLTessUnidmiudiTewild anzfiansanfuinGoudiFeununuainss
Ay UWag/v3e auanuTndeiumiieanug iy wu lassmsiauisasdaasugiauaiunsafiiaemi
Inenmansuazmalulad (nam.) lasansledudnivnis lasansdaiaSunswanagifiniuanunsadivy
MM IEansLazAdneNEns (aaan.)
1.2 MsivuanuaUAveid@ne
ANENTTUNITUTMINANENTINAEnTTNIR @1913919a37IMeN AMvuaauautansSutlindnw
Tneldszuumssuasing mussidsuuazUszmeavesumiinerdodedl Tnedanaud® fi
1) dufansAnundusisenfnui 6 viefiouin TuuwumsBeuinermans-adnmans

a

2) Wrun1sAaENANTETIAUNNINEAET el IRENTANYTEAUUS YIRS

<

3) nawrinssutln@nwukuaniafine desduindnyidviengadiveiiiounszuiivituniig

o '
[ g a

AN LaTUNINIVURNIZATUDIUATUUAUNSANYIVDIUHUUNR LT UTT 2 wazdiAainuduinde

avauly 4 NANNSANEITU 2.50

2. waunssutnAneuazddnianisinuluszes 5

v B Fwutndnewsaztnisfine (Aw)
FTAUYUY

2569 2570 2571 2572 2573
Fudi 1 50 50 50 50 50
Fuli 2 - 50 50 50 50
T 3 - - 50 50 50
Fudi 4 - - - 50 50
374 50 100 150 200 200
AIAINAEENSAINTANY - - - 50 50

4. fnlddnesaiasial (g9gm) 36,000 UM

3. dunulunrswdadadin (dawn) nasananans 65,860.00 U (NASUlARALELY 50 AW)
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nUIAT 4 1ASIETNVBVIANGATUALNITUIIY

1. nszurumseanuuulassaiendngasuaznszuIn
aNgaTIne1eansUudin a1913v19a833nen leenuuulassaiimdnansuaznszuiinlaeds
MINMANNIINITIANITTEUFTINATNS (Outcome-Based Education: OBE) uagidanuaenndesiunadns
n15138udveandngns (Program Learning Outcomes: PLOs) uagnadnsnisiFeuiniudull (Year-Level
Outcomes: YLOs) InefiseaziBon fail
1) mslideyauazarsaummnngidmiividoniiormun PLOs uaz YLOs finsounqusnuniug
WiNe LagAMANYUYNMTIIN
Tunsimua PLOs uaz YLOs vesvidngms lafinslideyaanmansunasiinsounquiiidauiendos
ynnau laun
- wamsUszdlunsiSeunisasuvesindnw ety WearviounuainueinszuIunsIans
Seunisaeuluusiaygin
- wamsUssiutndinlaodldvasin  ielnszsiaussaugmaivinsuaginusvdndidniy
Tuuunmahanuas

—-  M5EA199PNUAALTILYDIAYELNN WeUssiiiuanuiissnavasinuenlasuanuangnsiilaiing

3
Tanueens9euy
- MIUTEIUANNTIUNITUIIMINGNGAT UATLUUABUAINAINANTIANIA Lﬁaﬂ%’dﬁwé’ﬂqmﬁ
ANNTIUEELaEnoUaUDIUlaUBUTEINA
2) NFEUIUNNTBRNUUULATIATIIMENENTHANTTUILIN
wé’ﬂqmﬂﬁaaﬂLL‘U‘UImm%NmﬁauﬂﬁﬁmmLgﬁauim Ineld PLOs uag YLOs Wunsaufiivium
anszmaouiluuiasdud dail

' ¥

FuUN 1 dandulidnfnwiianuiiuguineimans adaaans WUFIUNINATTINGT ANYINTT

a b aa

doans uagyinwyIvINTg Wedasy YLOs AUNUFIUINEIMans N13ANTINTING KANITSEUTAADATIN

e

1 ! aa

gj = dl 1 4 ¥ Y a a 6 a 6 aa ¢ a aa ¥ [
YUUN 2 HAUUAIUINTUFAUNTENGUAN ) LANDUNIY LANTILATIZY YUAN UATEHNRN danPaaInUy

a 1 '

YLOs Mitfunsa¥ssnilaqduvddngusingg

FuT7 3 datudviamenauasmaiaUfoing Wuineliemedt Yssdiu uarussgndldanug
\Beinm1Y YLOs

Ful7 a ysanmskaznsuuRasesiunszunivseau 400 gy JvRnnularania

AN LIUN1TYINNTOIARNNITIaNIA ienEnUndinfidaussougnu PLOs ATUAIY

¥
(%

lassaamangnsisgnesnuuulviiseunes 9 deauaud Minve wagfiruaRanseAuiugigaI

\Wevng dunsitieulessywingsedvinay PLOs/YLOs eghadussuu

2. NENGATUATUNUNITANYN
2.1 IUUNILANTINARDANANGAT WHUUNALAZUHUANNIRANY TN 134 wiedia

2.2 laseadavangns



1. vanadvAnymaly
1.1 nguivdnuineenensdoasuaznnn
1.2 nguAvauvinweanudilawaznisidmalulagfdva
1.3 nguiwsuvinwznisilunaiiiodlan
1.4 nFaveuinyeN1sANAI AT IALaT L INNTTY
1.5 nguidvvinwenisidugusznaunis
1.6 ngaivsnuinwganuiilakaznisidmalulagidva vie
nauivuinvensunadedan vise nguividuinue
nsUssanalddayuseivg
2. VIAITUANTY
2.1 Jmunu
2.2 J¥uen
2.2.1 FvuendeAu
2.2.2 Fyeniden
23 Fln (i)

3. NUINIYLADNLES

2.3 $78N19NILUIUIVN
n. wuUn@ (Regular Plan)
1. wuaaduAneialy
General Education

1.1 NguAYIRIINYENIN15HREIUaTATEY (Language Literacy)

® FusulnAneNiinani1sdau e-Pro Lifeseau Bl wisafisuivin®

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

001101 4.9 101 mmﬁaﬂqwﬁugm 1
ENGL 101 Fundamental English 1

001102 we. 102 mmé“qnqwﬁ”ugwu 2
ENGL 102 Fundamental English 2

001225 w®. 225 AMedIngudmsuInemansuazinalulad

ENGL 225 English for Science and Technology

laidaenin

latipenin

laitipanin

laitipanin

laidaenin

° v W aa v o ' X = = '
o AsulnANwINUNaNISEU e-Pro Tuszaunaus B1 AUl e Wiguwin*

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

1) A¥1U9AY (Required Course)

001225 w®. 225 AMedIngudmsuInemansuazinalulad

26

WA
24

LW LW W W W VO

104
26
63
57

15

24 RUYAR
24 credits
9 WuU28nn
9 #uUENA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3 BUYNA
3(3-0-6)
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ENGL 225 English for Science and Technology

2) 3y@an (Elective Course) 6 VUYNN
TngLdanannnsuluivnsaselull

Select any courses from the followings

001201  w.®. 201 N1991UOENIINTUYIULAE M URE1NIUTEANS AW 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001233  w.®. 233 AT UENTUNTABUNINTFIU 3(3-0-6)
ENGL 233 English for Standardized Tests

001241 w.e. 241 miwﬁmmé’aﬂqmﬁamiﬁami 3(3-0-6)
ENGL 241 Oral communication in English

001242  we. 242 WalaninweMssukaznIsilou 3(3-0-6)

ENGL 242 Exploring Reading and Writing Skills
IO UNANITABULINTTIUN TSN UANNUTENIAYEINNINE Y

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

announcement
1.2 ngudvduiinezanudilanaznisldmalulaghavia (Digital Literacy) 3 wilaenn
204100 a.Aw. 100 \Feaininedyqnuseiviuasadva 3(3-0-6)
CS 100 Artificial Intellicence and Digital Essentials
1.3 ngudvduvineznisidunaidiadlan (Global Citizen) 3 waefin
140104  sm. 104 msdunades 3(3-0-6)
PG 104 Citizenship
1.4 ngudgIuinezn1sinaieassAnazuinnssu (Creativity and Innovation) 3 i7enn

Tnaidenannszunidndsolud
Select any courses from the followings
201190 3. 190 NN3ANBENNEIA TR NSATYY warnsAoansna
WEENT 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science
Communication
900100  afaw. 100  Amnssudansunngludiauszaniu 3(3-0-6)

BME 100 Biomedical Engineering in Daily Life

1.5 ngudvdusineznsiludusenaunis (Entrepreneurial Skills) 3 naefin

TagLdanannseuILIvIRasalUll



Select any courses from the followings

701185 Us.uy. 185

ACC 185
702101 us.ng. 101
FINA 101
703100 Us.na. 100
MGMT 100
703103 Us.na. 103
MGMT 103

WATANITINNITATBREIEE

Simple Tax Management Technique
nsRuluInUsz iy

Finance for Daily Life
fugnumsainsgsiaaniindwuazninduiuszneuns
Startup and Entrepreneurship Fundamentals
madufuszneumauazgsiaidou

Introduction to Entrepreneurship and Business

1.6 ngudvIduinezanudilanaznsldmalulaghavia (Digital Literacy) w30

ngudvduiineznisiunaifisslan (Global Citizen) %38 nguividuiinyzn1suszandly

UayyUszhng (Artificial Intelligence)

TngLdananNnsEUILIvIRB UL

Select any courses from the followings

nguividuineeanudlanaznisldinalulagadiia (Digital Literacy)

204123 AN, 123
cs 123

en1seyailawu

Introduction to Data Science

ngudvduiineznisiunaifisslan (Global Citizen)

013110 4.7 110

PSY 110
152100 g.dmd. 100
SSA 100
154100 d.au. 100
GEO 100
201192 9N, 192
SC 192

enuIInUITATU
Psychology and Daily Life
AIANPAARTIOUFLT
Social Science Around Us
pimansidosiy
Introduction to Geography
ARUFNNANY

Doi Suthep Study

nauvIduvineensUssendlideyeyruszhvg (Artificial Intelligence)

204171 1AN. 171
S 171

Ty UseRvgrinunanananisd

Artificial Intelligence Among Us

28

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 wi2enn

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)



2. RUINIYA

NS

lsdtfaendn

Field of Specialization a minimum of

2.1 3B NY

Core Courses

202101 1.w1. 101
BIOL 101
202103 1.91. 103
BIOL 103
203111 1.y 111
CHEM 111
203115 1.au. 115
CHEM 115
203206 1.A4. 206
CHEM 206
203209 2.AU. 209
CHEM 209
206115 2.4 115
MATH 115
207117  d. 117
PHYS 117
207187 .4, 187
PHYS 187
208262 1.@0. 262
STAT 262
211315 1.an. 315
BCT 315
211319 1.aw. 319
BCT 319
2.2 B8N
Major

FAnefiug 1

Basic Biology 1

UURNISTINeN 1

Biology Laboratory 1

wAdl 1

Chemistry 1

UfuRnIswedl 1

Chemistry Laboratory 1
BuvIga s Ul Anwuenau WLl
Organic Chemistry for Non-Chemistry Students
UfuinsialduniddmsuinAnwiuenniaigad
Organic Chemistry Laboratory for Non-Chemistry Students
wAaRFadmMIUINIManSeIINYIA 1

Calculus for Natural Sciences 1

UfuRnsHEnd 1

Physics Laboratory 1

Wand 1

Physics 1
aanlosdudmiuinemansuaznalulad
Elementary Statistics for Science and Technology
Funaidoadu

Introductory Biochemistry
UftAnstuaiidosi

Introductory Biochemistry Laboratory

laidaenin

a minimum of

29

104 wi28nn

104 credits

26 NUIBNA

26 credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

63 RUWAR

63 credits

Tusuiuiiegedos 36 Muein azdoududvnsyeu 300-400 Wazag19tes 18 NUIUAs zfad

Wudvsesiu 4

00

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

215209

215301

215302

215305

215312

215325

215327

215381

215431

215433

215441

215462

215471

30

2.2.1 3y nenveAu 57 waenn

Requirements 57 credits
.04, 236 USunadAssi 3(3-0-6)
CHEM 236 Quantitative Analysis
1.A1. 239 UURNSUSINATATIEN 1(0-3-0)
CHEM 239 Quantitative Analysis Laboratory
1.3%. 205 8T NN 3(3-0-6)
MICB 205 Microbiology
1.3%. 206 UURN1598TIINe 1(0-3-0)
MICB 206 Microbiology Laboratory
13%. 209 MswsEuAUNTaNdmTUNSEN O ULaTaniIAn¥INaaTYInel 1(1-0-2)
MICB 209 Preparation for Internship and Cooperative Education

in Microbiology

1.3%. 301 MIUTEAUANNINAIUD N TUALTRIU UANTN19aT3INeN 2(2-0-4)
MICB 301 Food and Microbiological Laboratory Quality Assurances
2.4%. 302 1A303TI0M99aT 7NN 1(0-3-0)
MICB 302 Microbiological Instrumentation
1.3%. 305  N1TBNHUUNITNARDINIATIINEN 3(2-3-4)
MICB 305 Microbiological Experimental Design
24%. 312 aweineuaginsndiivendosiu 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology
1.9%. 325 LHns1inen 3(2-3-4)
MICB 325 Mycology
2.9%. 327 Th¥aine 3(2-3-4)
MICB 327 Virology
137, 381 lulaslulennuazqdunidnelsaluuiywe 3(2-3-4)
MICB 381 Microbiota and Pathogenic Microorganism in Human
13%. 431 WugAansvesRaunId 3(2-3-4)
MICB 431 Microbial Genetics
1.3%. 433 MIATIRIUNAUNIOuas A sauwmAmanS 3(3-0-6)
MICB 433 Microbial Genome Analysis and Bioinformatics
1.9%. 441 #3TINYIVOILUATISE 3(2-3-4)
MICB 441 Bacterial Physiology
2.2%. 462 TUUNTIATILUALUATILSY 4(2-6-4)
MICB 462 Systematic Bacteriology
13%. 471 G0MINg1UeaUNIe 3(2-3-4)



215481

215491

215492

215493

215494

506361

201301

202304

202371

215303

215304

215306

215307

215311

MICB 471 Microbial Ecology

1.3%. 481  aTIINYIQAAWNTIY
MICB 481 Industrial Microbiology
13%. 491 FUNUIRAYIINEN

MICB 491 Microbiology Seminar
1.3%. 492 TIHNUNNIATIIN
MICB 492 Microbiology Reports
1.3%. 493 Yaymfiumnn9gadvinen
MICB 493 Special Project in Microbiology
13%. 494 MIHNUATYVING
MICB 494  Training in Microbiology
yu.m. 361 pRAuAUAnevld

IMM 361 General Immunology

2.2.2 3yaniaan
Major Electives
WWenannszuILIvIme kUl

Select any courses from the followings

3(2-3-4)

1(1-0-2)

1(1-0-2)

3(0-9-0)

3(0-18-0)

3(2-2-4)

laidaenin 6 VUBNA

a minimum of 6 credits

21,301 anaaensouazausiuaanedanm 2(2-0-4)
SC 301 Biosafety and Biosecurity

24,304 AeadeassAdmiudeyansdiinen 2(1-2-4)
BIOL 304 Creative Media for Biology Information

2.97. 371 QnAInen 4(3-3-6)
BIOL 371 Ecology

2.2%. 303 ningAunslaglasuinnIsunIetinm 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations

1.3%. 304 MINAUWEASUILAL FULUUTINAIINRaInen 1(1-0-2)

MICB 304 New Product and Platform Development in Microbiology

1.4%. 306 Uyyusehvguasioundindulowud msuingadyiver  1(1-0-2)

MICB 306 Artificial Intelligent and Basic Applications for Microbiologist

2.3%. 307 NSAARININYANTUALINRBY AN LAYSITUINUA 1(1-0-2)

wazd e siaungsduluaadaine,

MICB 307 Critical Thinking for Environment, Social, Governance and

Sustainable Development Goals in Microbiology

2.3%. 311 wondluludailesdu

MICB 311 Introduction to Actinomycetes

3(2-3-4)

31



215371

215382

215401

215411

215412

215437

215438

215472

215473

215482

215483

215484

215495

215496

215497

602301

1.3%. 371
MICB 371
1.9%. 382
MICB 382
1.3%. 401
MICB 401
1.9%. 411
MICB 411
1.99. 412
MICB 412
2.9%. 437
MICB 437
2.9%. 438
MICB 438
1.9, 472
MICB 472
1.2%. 473
MICB 473
1.9%. 482
MICB 482
2.9%. 483
MICB 483
1.9%. 484
MICB 484
1.9%. 495
MICB 495
1.9%. 496
MICB 496
1.9%. 497
MICB 497
2.91%. 301
BIOT 301

2.3 39710 (81%)

Minor (if any)

@I

Aquatic Microbiology
fqadrinendosy

Introduction to Forensic Microbiology
ANUUABABYDIDIMNIAUIAUNIE
Microbial Food Safety

Finenveain

Biology of Mushrooms

N 1veITae

Biology of Yeasts
laauilaseauluanavesdu

Molecular Cloning of Genes
Ufuinislaauilaszauluianavesgu
Molecular Cloning of Genes Laboratory
aga%ﬁ‘mmsuaqamazwmé’auqﬂ%a
Microbiology of Extreme Environments
RYIMYIMNNNITNYAT

Agricultural Microbiology
ﬁ]ﬁ%’ﬁ%ﬂ’]mé@ﬂé’]a’m
Cosmetic Microbiology
AUNISuar InusTy
Microbes and Cultures
NAUMNATDNINFAUNTE
Alternative Energy from Microorganisms
WUaldenassniegadinimen 1
Selected Topics in Microbiology 1
WUaLdenassn1eqatiinen 2
Selected Topics in Microbiology 2
WolaenasIneadvinen 3
Selected Topics in Microbiology 3
waluladtanmdesdu
Introductory Biotechnology
Tiaandn

a minimum of

3(2-3-4)

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(1-0-2)

3(3-0-6)

2(2-0-4)

1(1-0-2)

1(1-0-2)

2(2-0-4)

3(3-0-6)

15 wUwAn

15 credits

32
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Students who wish to have minor may take courses corresponding to any minor listed in

credits with approval of an academic advisor.

Chiang Mai University announcement about minors being offered for CMU students for at least 15

2) dn@nwnlafesmsiSerivin  denssunseuiuiviude 2.2.2 dnlidssnia 15 wiiuhe

Students who do not wish to have a minor must select at least 15 credits from 2.2.2

3. NNV ADNLET laidaenin 6 Viuaenn

Free electives a minimum of 6 credits

. unudannafne (Cooperative Education Plan)

ENGL 201 Critical Reading and Effective Writing

1. vandvdnenaly 24 winenn
General Education 24 credits
1.1 nejaﬁsmﬁquﬁnwzwﬂanﬂiﬁaaqiLLa3mien (Language Literacy) 9 wulenn
o dmsuiinfAnundiinanisseu e-Pro lifisszdu B1 wiaiieuwin® 9 MUEAA
For students whose e-Pro score is below the B1 level or equivalent*
001101 w.8. 101 mmé"mqwﬁyugwu 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 w8, 102 mméﬁaqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001225 u®. 225 AwBIngudmIuIneImansuazinalulad 3(3-0-6)
ENGL 225 English for Science and Technology
o dwmsutnAnuiifinanisaeu e-Pro Tussiudeus B1 Auld wde Wieuwin®
For students whose e-Pro score is on the Bl level or higher or equivalent®
1) 3¥1U9AU (Required Course) 3 wawnn
001225 u®. 225 AMwBIngudmIuIneImansuazinalulad 3(3-0-6)
ENGL 225 English for Science and Technology
2) ¥ aan (Elective Course) 6 WIwNA
Tnaidenannssundundwioluid
Select any courses from the following
001201 w.®. 201 NN59IUOENNIINTUY I ULAE MUY 1IUTEANS AW 3(3-0-6)
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001233  w.®. 233 AT UENTUNTABUNINTFIU 3(3-0-6)
ENGL 233 English for Standardized Tests

001241 w.e. 241 miwﬁmmé’aﬂqmﬁamiﬁami 3(3-0-6)
ENGL 241 Oral communication in English

001242 we. 242 Walanyinwenseulkazn1L sy 3(3-0-6)

ENGL 242 Exploring Reading and Writing Skills
*3DLTIEURANITABULINTTIUN DN WA UUTEN AV ING 1S

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

announcement
1.2 ngudvduiinezanudilanaznisldmalulagaavia (Digital Literacy) 3 widaenn
204100 a.Aw. 100 \Feaiinedaygnuseiviuasaava 3(3-0-6)
CS 100 Artificial Intelligence and Digital Essentials
1.3 nguivduiineznisilunaidiadian (Global Citizen) 3 Mi2efin
140104 sy, 104 msdunaidies 3(3-0-6)
PG 104 Citizenship
1.4 ngudviduiinezn1snaisassAuazuinnssu (Creativity and Innovation) 3 Miagfin

Tneidonannszundugiolli
Select any courses from the followings
201190 2am. 190 msAnegaiinnsmgna nsudtyn warnnsdeansmg
WEEns 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science
Communication
900100  aAgw. 100  AmnssuTnswunglutinusedriu 3(3-0-6)

BME 100 Biomedical Engineering in Daily Life

1.5 ngudvduiineznsilugusenaunis (Entrepreneurial Skills) 3 naefin
Tneidenannszunidndsiolud
Select any courses from the followings
701185  Us.U%. 185 MALANITIANITATERE19Y 3(3-0-6)
ACC 185 Simple Tax Management Technique
702101  vus.ne. 101 nsRuludinusedniu 3(3-0-6)
FINA 101 Finance for Daily Life
703100 Us.Aa. 100 dugnumsaisssiasimdwuarnaduiuszneums  3(3-0-6)

MGMT 100 Startup and Entrepreneurship Fundamentals
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703103 vs.na. 103 madufuszneumsuasgsiaiesdu 3(3-0-6)

MGMT 103 Introduction to Entrepreneurship and Business

1.6 ngudvawinezanudilanaznisldmalulaghavia (Digital Literacy) w30

1a 14

ngudvduiineznisiunaiiisslan (Global Citizen) %38 ngulviduiinyzn1suszanaly
UnyeyrUszhng (Artificial Intelligence) 3 wiawnn
Tnedonannszuaineelul
Select any courses from the followings
nguividuineeanudlawaznisldimalulagadiia (Digital Literacy)
200123 aen. 123 nemsteyaidesdu 3(2-2-5)
cs 123 Introduction to Data Science
ngudvduiineznisiunaifisslan (Global Citizen)
013110 w32 110 A¢Inenuiiausedniu 3(3-0-6)
PSY 110 Psychology and Daily Life
152100  a@Af. 100  SIANAIANITIOURLT) 3(3-0-6)
SSA 100 Social Science Around Us
154100 anu. 100 pieandidou 3(3-0-6)
GEO 100 Introduction to Geography
201192 aan. 192 ARUENANW 1(0-3-0)
SC 192 Doi Suthep Study
nauividuvineensUssendlddeyeyruszhvg (Artificial Intelligence)
204171 aew. 171 Ty UseRugrinunanananisn 3(3-0-6)
S 171 Artificial Intelligence Among Us



2. RUINIYA

NS

lsdtfaendn

Field of Specialization a minimum of

2.1 3B NY

Core Courses

0202101 1.%1. 101
BIOL 101
202103 1.91. 103
BIOL 103
203111 1.y 111
CHEM 111
203115 1.au. 115
CHEM 115
203206 1.A4. 206
CHEM 206
203209 2.AU. 209
CHEM 209
206115 2.4 115
MATH 115
207117  d. 117
PHYS 117
207187 .4, 187
PHYS 187
208262 1.@0. 262
STAT 262
211315 1.an. 315
BCT 315
211319 1.aw. 319
BCT 319
2.2 B8N
Major

FAnefiug 1

Basic Biology 1

UURNISTINeN 1

Biology Laboratory 1

wAdl 1

Chemistry 1

UfuRnIswedl 1

Chemistry Laboratory 1
BuvIga s Ul Anwuenau WLl
Organic Chemistry for Non-Chemistry Students
UfuinsialduniddmsuinAnwiuenniaigad
Organic Chemistry Laboratory for Non-Chemistry Students
wAaRFadmMIUINIManSeIINYIA 1

Calculus for Natural Sciences 1

UfuRnsHEnd 1

Physics Laboratory 1

Wand 1

Physics 1
aanlosdudmiuinemansuaznalulad
Elementary Statistics for Science and Technology
Funaidoadu

Introductory Biochemistry
UftAnstuaiidosi

Introductory Biochemistry Laboratory

laidaenin

a minimum of

36

104 w8nn

104 credits

26 NUIBNA

26 credits

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

63 RUWAR

63 credits

Tusuiuiiegedos 36 Muein azdoududvnsyeu 300-400 Wazag19tes 18 NUIUAs zfad

Wudvsesiu 4

00

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

215209

215301

215302

215305

215312

215325

215327

215381

215431

215433

215441

215462

215471

37

2.2.1 3y nenveAu 57 waenn

Requirements 57 credits
.04, 236 USunadAssi 3(3-0-6)
CHEM 236 Quantitative Analysis
1.A1. 239 UURNSUSINATATIEN 1(0-3-0)
CHEM 239 Quantitative Analysis Laboratory
1.3%. 205 8T NN 3(3-0-6)
MICB 205 Microbiology
1.3%. 206 UURN1598TIINe 1(0-3-0)
MICB 206 Microbiology Laboratory
13%. 209 MswsEuAUNTaNdmTUNSEN O ULaTaniIAn¥INaaTYInel 1(1-0-2)
MICB 209 Preparation for Internship and Cooperative Education

in Microbiology

1.3%. 301 MIUTEAUANNINAIUD N TUALTRIU UANTN19aT3INeN 2(2-0-4)
MICB 301 Food and Microbiological Laboratory Quality Assurances
2.4%. 302 1A303TI0M99aT 7NN 1(0-3-0)
MICB 302 Microbiological Instrumentation
1.3%. 305  N1TBNHUUNITNARDINIATIINEN 3(2-3-4)
MICB 305 Microbiological Experimental Design
24%. 312 aweineuaginsndiivendosiu 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology
1.9%. 325 LHns1inen 3(2-3-4)
MICB 325 Mycology
2.9%. 327 Th¥aine 3(2-3-4)
MICB 327 Virology
137, 381 lulaslulennuazqdunidnelsaluuiywe 3(2-3-4)
MICB 381 Microbiota and Pathogenic Microorganism in Human
13%. 431 WugAansvesRaunId 3(2-3-4)
MICB 431 Microbial Genetics
1.3%. 433 MIATIRIUNAUNIOuas A sauwmAmanS 3(3-0-6)
MICB 433 Microbial Genome Analysis and Bioinformatics
1.9%. 441 #3TINYIVOILUATISE 3(2-3-4)
MICB 441 Bacterial Physiology
2.2%. 462 TUUNTIATILUALUATILSY 4(2-6-4)
MICB 462 Systematic Bacteriology
13%. 471 G0MINg1UeaUNIe 3(2-3-4)



215481

215491

215492

215498

506361

201301

202304

202371

215303

215304

215306

215307

215311

215371

MICB 471 Microbial Ecology
1.3%. 481  aTIINYIQAAWNTIY 3(2-3-4)
MICB 481 Industrial Microbiology
13%. 491 FUNUIRAYIINEN 1(1-0-2)
MICB 491 Microbiology Seminar
13%. 492 $I8UNNRYIINEN 1(1-0-2)
MICB 492  Microbiology Reports
1.3%. 498  AvNIANYIN9aTIING 6 v
MICB 498 Cooperative Education in Microbiology
yu.m. 361 pRAuAuAne vl 3(2-2-4)
IMM 361 General Immunology
2.2.2 Fganidan liteundn 6 BN
Major Electives a minimum of 6 credits
Fonunnsrundvseluil
Select any courses from the followings
9%, 301 anudaendouazAasuAmeTInn 2(2-0-4)
SC 301 Biosafety and Biosecurity
24,304 Hoadrsassddmiutoyavnadiinen 2(1-2-9)
BIOL 304 Creative Media for Biology Information
297, 371 AnAInen 4(3-3-6)
BIOL 371 Ecology
2.2%. 303 NingAunslaglasuinnIIunIetinm 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
2.9%. 304 ﬂﬁﬁﬁummﬁmﬁmsﬁuazgﬂLLUUﬁjﬁ’«J‘l%ﬁmma%’iwm 1(1-0-2)
MICB 304 New Product and Platform Development in Microbiology
2.9%. 306 {]zy,muﬁﬂsz%iuazLLmJWEmsi'fulfjmé’uﬁm%ﬁﬂﬁ;a%ﬁ‘mm 1(1-0-2)
MICB 306 Artificial Intelligent and Basic Applications for Microbiologist
1.49%. 307 N15AMEINNINYdmTUAuIndon dny warsssunAuna 1(1-0-2)
waztdvnemsiauniidedulugadainen
MICB 307 Critical Thinking for Environment, Social, Governance and
Sustainable Development Goals in Microbiology
249 311 wenilwludadowdu 3(2-3-4)
MICB 311 Introduction to Actinomycetes
29%. 371 ga¥7neImna 3(2-3-4)
MICB 371 Aquatic Microbiology



215382

215401

215411

215412

215437

215438

215472

215473

215482

215483

215484

215495

215496

215497

602301

1.9%. 382
MICB 382
1.3%. 401
MICB 401
1.3%. 411
MICB 411
1.99. 412
MICB 412
1.9%. 437
MICB 437
2.9%. 438
MICB 438
1.9%. 472
MICB 472
1.3%. 473
MICB 473
1.9%. 482
MICB 482
2.9%. 483
MICB 483
2.3%. 484
MICB 484
1.9%. 495
MICB 495
2.9%. 496
MICB 496
2.3%. 497
MICB 497
8.91%9. 301
BIOT 301

2.3 39710 (81%)

Minor (if any)

fqadrinedou

Introduction to Forensic Microbiology
ANUUABABYDIDIMNIAUAUNIE
Microbial Food Safety

FIN1VDILTR

Biology of Mushrooms

N 1veITEe

Biology of Yeasts
laauilsszauluanavesiiy

Molecular Cloning of Genes
Ufuinislrauilaszauliianavesgu
Molecular Cloning of Genes Laboratory
@TIne NN EIAdoNART)
Microbiology of Extreme Environments
UMY NNITNYAT

Agricultural Microbiology

TN LATsEI9N

Cosmetic Microbiology
AUNIduarInusIsy

Microbes and Cultures
NAUNIBTBNINYAUNTE

Alternative Energy from Microorganisms
WUaldonassniegadinimen 1

Selected Topics in Microbiology 1
WUaLdenassn1egadininen 2

Selected Topics in Microbiology 2
WolaenasIn1eadvinen 3

Selected Topics in Microbiology 3
weluladFanmidosiu

Introductory Biotechnology

laidaenin

a minimum of

2(2-0-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(1-0-2)

3(3-0-6)

2(2-0-4)

1(1-0-2)

1(1-0-2)

2(2-0-4)

3(3-0-6)

15 wUwnn

15 credits

39
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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) tnnuniilideinsdeivln  denSeunssuniuilude 2.2.2 3nlieendy 15 wiefn

Students who do not wish to have a minor must select at least 15 credits from 2.2.2

3. NUINIVLADNLES lsitfaendn 6 WU2BNA

Free electives a minimum of 6 credits

UGN ANUNINYVDUAYITANTEUIWIN
) a N Yo & W YR &
sPansEUAIT AL muaduday 6 an saselull
1. 1@% 3 fIWSN  LARIDNANMY WATNIAITY/@1713%0 NNSEUIMITIHUFINA
2. 1a% 3 fving awunlaead
1) 1avAsN (Man588) LEAIDd SEAUYBINTTUIUIV

a

“17 “2” wanads  NIBUINITTEAUUIY AT TERUNUEIY

]

a

“37 “q” WAt NIEUININTEAUUTYYIATIEAUES

2) @aveINas (Mandu) wandad wmmmﬂumﬁuﬁm

3) w@udving (ndnmie) uansde eunsuluvsnanyvesaviv

2.4 WHUNISANE

RHUUNA LASNUANNIANEN

¥ ]
v oA

U 1 mamsfinend 1
AndnwThly (hgaivsmusinugmanisaeansiazniw)
General Education (Language Literacy)
o dmsuiinAnwiifinanisdeu e-Pro laiflesesu B wiawfieuiii
For students whose e-Pro score is below the B1 level or equivalent
001101 u.8.101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

o Fwdutihdnuiliinanisdeu e-Pro lusziusaus B1 TulU viiewfieuh
For students whose e-Pro score is on the B1 level or higher or equivalent
001225 1.9.225 nAW8IngudmsUIemansazmalulad 3(3-0-6)
ENGL 225 English for Science and Technology
140104 59.106  mslunaiiios 3(3-0-6)
PG 104  Citizenship
202101 2.4, 101 F¥iveniiugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1



202103

203111

203115

206115

¥
[
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297, 103 UURNs3Imen 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

2.0, 111 1adl 1 3(3-0-6)
CHEM 111 Chemistry 1

.04, 115 UfuRnIswedl 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

1.A0 115 upaRdadmiuIne1manssssui 1 3(3-0-6)

MATH 115 Calculus for Natural Sciences 1

3 17 KuI8ne

UM 1 a1en1sAneIn 2

Fnwall (N Iinwrineen1ansieasuazn1¥)

General Education (Language Literacy)

o  w o = a 12 Y] N A \
ANNIUVUNANWYINUNANITEDY e-Pro imﬂﬂﬁgfﬂu B1 saLNgUuL

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

001102  .9.102 mmﬁmqwﬁugm 2 3(3-0-6)

ENGL 102 Fundamental English 2
o dwsutnfnufiiinansaeu e-Pro lusziuaud B1 Sl wdewfieui

For students whose e-Pro score is on the Bl level or higher or equivalent
FenSeunszuidnnmundinguiitiun 3 Mg
Select English courses as required

204100 2.A%. 100 (FesunimstlygUssAuguazidiia 3(3-0-6)
CS 100 Artificial Intelligence and Digital Essentials

207117 Aada. 117 UJdRn1sEnd 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 2.9la. 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1

215205 1.3%. 205 aTIINEN 3(3-0-6)
MICB 205 Microbiology

215206 3.3%. 206 UJURN159ATVING 1(0-3-0)
MICB 206 Microbiology Laboratory

AndnwThly (hgaivsmainugnsnaiisassdiazuinngs) 3 yefin

General Education (Creativity and Innovation)

SIob 17 whenn



UM 2 a1an1sAnEIR 1

Fwfnwiall (ngudvisnwrineen1insieansuazn )

General Education (Language Literacy)

001225

203206

203209

208262

215325

215381

o A wmsuinAnwilinanisasu e-Pro hidesesu B1 visawieuwin

For students whose e-Pro score is below the Bl level or equivalent
1.8.225  awdangudmiuinereansuazimalulad

ENGL 225 English for Science and Technology

dusudnAnuninanisasu e-Pro Tusesudaws B1 Ul viaisuwin

42

3(3-0-6)

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

FoniFeunszunidnnmmndainguiiiivu

Select English courses as required

2.A3. 206  LARBUVISdmIuTnAnwIUBnauIvILAL

CHEM 206 Organic Chemistry for Non-Chemistry Students

1A, 209 UURnseddunsddmiutinAnwiuenaiaiyiad

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students
240, 262 @amlosdudmiuiermansuazimalulad

STAT 262 Elementary Statistics for Science and Technology

1.9%. 325 s inen

MICB 325 Mycology

1.3%. 381 lulaslulenuazqfunidnelsaluniyue

MICB 381 Microbiota and Pathogenic Microorganism in Human

Ffnwmily (nguividnuinwemsiduiusznounis)

General Education (Entrepreneurial Skills)

¥
[

203236

203239

211315

211319

215302

RIPRY

UM 2 a1an1sAneIn 2

2.A%. 236 USunaiesgi

CHEM 236 Quantitative Analysis

1.3, 239 URURNsUSINadATIEn

CHEM 239 Quantitative Analysis Laboratory
2am. 315 Fueiidodu

BCT 315  Introductory Biochemistry

2am. 319 UiTRmstuedidesiu

BCT 319  Introductory Biochemistry Laboratory
297,302 Lesesiien1sgaininen

MICB 302 Microbiological Instrumentation

3 BUIYAR

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3 BUIYAR

19 KRR

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)
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215312 2.9%. 312 @ wseineuarinsindyinendosdu 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology

PR RIGLNIGE 3 e

Free Elective

P NEADNNIDIYIN 3 Wefn

Major Elective or Minor

SRy 18 wuLwAn

v
[

U 3 mamsfinendl 1

215305 2.3%. 305 N1SBNLUUNISVIARBINIYATIINEN 3(2-3-4)
MICB 305 Microbiological Experimental Design

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

215462 1A%, 462  FUUNITINTILUNLUATILSY 4(2-6-4)
MICB 462 Systematic Bacteriology

506361 MU, 361 giiANAUAMETIlY 3(2-2-4)
IMM 361 General Immunology

Anfnwivild (hasdvdurinuganudilauasmsliimaluladidvia vienguin

suinwemadunadiedan wienquivsuinuenisuszendlilayanuseivg) 3 vihgfin

General Education (Digital Literacy or Global Citizen or Artificial Intelligence)

A UONEDNIIDIU LN 3 wwhn

Major Elective or Minor

3 19 weie

wauUNA
N7 3 mansined 2

215209 2.3%. 209 MSAIEUANUNTBNFMSUNMSHNNULAZaAIANIN9RaTIINeT 1(1-0-2)

MICB 209 Preparation for Internship and Cooperative Education
in Microbiology

215301  2.2%. 301  MsUsEiuAMAMAIUE M SHaraaUJURNTN1gadTnen 2(2-0-4)
MICB 301 Food and Microbiolosgical Laboratory Quality Assurances

215327 2.2%. 327 a¥ainen 3(2-3-4)
MICB 327 Virology

215441 .97, 441  @3TINGIVOILUATILSE 3(2-3-4)
MICB 441 Bacterial Physiology

I enLaen 3 i

Major Elective
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Y LeNENUIDIVIN 3 MUIENA
Major Elective or Minor
SR 15 RuIeRn

v
[

A 4 aran1shnendl 1

215471  2.3%. 471 T0AINE1vRaUSY 3(2-3-4)
MICB 471 Microbial Ecology

215481 1.3%. 481 aTIINIQAAWINTTY 3(2-3-4)
MICB 481 Industrial Microbiology

215494  1.3%. 494  MSHNIIUTAYIINEN 3(0-18-0)
MICB 494 Training in Microbiology

I UFONLES 3 NwAn

Free Elective

I oniden 3 wwAn

Major Elective

AUBALRDNNIDIVIN 3 RUIEAR

Major Elective or Minor

3 18 MulEne

¥
[

U 4 mansAnendl 2

215433 2.3%. 433 MTIATIBVRLUIRAUYVSSuLasTIEnsaUNAMENS 3(3-0-6)
MICB 433 Microbial Genome Analysis and Bioinformatics

215491  12.3%. 491  &unu1aTIING 1(1-0-2)
MICB 491 Microbiology Seminar

215492 1.3%. 492 ﬁﬁjmu‘vrm;a%ﬁwm 1(1-0-2)
MICB 492 Microbiology Reports

215493 1.2%. 493 UgymfikAun199aTvinen 3(0-9-0)
MICB 493 Special Project in Microbiology

I NNADNNIDIYIIN 3 e

Major Elective or Minor

3 11 wulene

WHUAUNIANE
7 3 aansanend 2
215209 12.3%. 209  nswsguAnSaNdnTuUNSENULAzanAafnvIMRatTiven 1(1-0-2)
MICB 209 Preparation for Internship and Cooperative Education
in Microbiology

215301 2.3%. 301 n1sUsEiuAMAMmUeIMSLAEBIUURN1IMNRaTInen 2(2-0-4)



MICB 301
215327 1.3%. 327
MICB 327
215433  73.3%. 433
MICB 433
215441  7.9%. 441
MICB 441
215491 1.3%. 491
MICB 491
215492  2.3%. 492
MICB 492
Aeniaen

Major Elective

U LeNEBNUIDIVIN

Food and Microbiological Laboratory Quality Assurances
Th¥aine

Virology

N13ATERRLLNAUNI O was TN TaumAmanS

Microbial Genome Analysis and Bioinformatics
A35INEVRILUATISY

Bacterial Physiology

dUNU9ATIINEN

Microbiology Seminar

FITUNWATVINGT

Microbiology Reports

Major Elective or Minor

=,

UM 4 aren1sANEIR 1

215471  1.9%. 471
MICB 471
215481 1.9%. 481
MICB 481
I UFONLES

Free Elective

A enden

Major Elective

a A A a
I LBNLEINUI I IN

Major Elective or Minor

4

[

52
Urine1veqdunsd
Microbial Ecology
2YIINYIYAAMINTTU
Industrial Microbiology
59

UM 4 a1an1sANEIN 2

215498 2.3%. 498 @VNIANWINRAYTINEN

MICB 498 Cooperative Education in Microbiology

33U

3(2-3-4)

3(3-0-6)

3(2-3-4)

1(1-0-2)

1(1-0-2)

3 BUILAR

3 PUIYAR

20 KUINH

3(2-3-4)

3(2-3-4)

3 PUIYAR

3 BUIYAR

6 BUIAH

18 wuLEnn

6 NUILAR

6 VUILAR

45
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2.5 WHUNNNNTE YD D9AANS

WNUUNR

001101 001102 001225 203239

215494 215491

215209

206115 207187

208262 203236 215481 215492

202101 207117

215471 215493

202103 215205 215302 215441 215433

i

FETTTL!

203111 215206 203209 211319 215462 Fywnu

FW09AY

204100

203206 211315

Aynantefy

140104

= - - - - = = =
MAMSANWIA 1 arAnsdnendi 2 mansAineil 1 meamsfineiil 2 mensAnwiil 1 anennsAnendi 2 anamsAnwdi 1 anAnTsAneTi 2

Hi 1 it 1 v 2 i 2 it 3 it 3 Hutit 4 Hudit 4
LNUEVNARNE

001101 001102 001225 203239 PALEL 215209

215481 215498

206115 207187 208262 203236 215301 215471

i

202101 207117

202103 21520 _.E

[
i

215302

Fuunu

203111 215206

211319

204100 203206 211315 Avenvehu

140104

P~ - - - - - - -
MAMSANKIA 1 AANsANWIA 2 aAmsAndi 1 anAmsANw 2 aAmsAnwii 1 mensAnwdi 2 mamsAnwii 1 anAmsAnwi 2
Y ad Y ayd Y oyl Y ad Y ad o Y Y ad
Fuln 1 FulA 1 Ful 2 Fuli 2 Ful 3 it 3 Ul 4 Fuli 4

3. ANDSUNYANWAZNTZUIUIYN

seyllunianuan



4. WNUTLAAINITNTTANLANNTURAYIVIINTFIUNAGNSNISISBUTINUANGATENTEUIUTYT (Curriculum Mapping)

WY

Ia3vn

1.1 NGUAIYIAIUIINYEN1NITHDEIIMAZAE (Language Literacy)

001101

001102

001201

001225

001233

001241

001242

1.2 ngudvinurinezanudilakaznisldimalulad

204100

mmé’nﬂqwﬁugm 1

Fundamental English 1
mmé’nﬂqwﬁugm 2

Fundamental English 2

NN1591URY NI TUY ULATN WU UTEANS AN
Critical Reading and Effective Writing
MBI udmTUINemansuazinalulag
English for Science and Technology
AWBINEAMITUNSADUNINTFIY

English for Standardized Tests
msvﬂvmmmﬁmqmﬁamsﬁami

Oral communication in English
Walaninwen1seuaznisilou

Exploring Reading and Writing Skills
L'%Iaﬂuﬁma{]zyz:ywizﬁwil,l,aza%ﬁa

Artificial Intelligence and Digital Essentials

1.3 ngudvduinuzmsidunaidisslan (Global Citizen)

BURIVIRN YN

nava (Digital Literacy)

GELO 1

GELO 2

GELO 3

GELO 4

GELO 5

ar

GELO 6



SRAQYN Fodn GELO 1
140104 | msidunaliies
Citizenship
1.4 ngu3vIinurinezn1sAna19aTIALAZUIANTIY (Creativity and Innovation)
201190 | msAneeheiansann msuityw waznsdeasmanemans
Critical Thinking, Problem Solving and Science Communication
900100 | ANTTuTINsuNngluTiInyuszdniu
Biomedical Engineering in Daily Life
1.5 nguidvdurinuznisiludusznauns (Entrepreneurial Skills)
701185 | wallAN13dAN1INBeL9Y
Simple Tax Management Technique
702101 | msRuludiausedniu
Finance for Daily Life
703100 ﬁugmmsa%ﬁaﬁﬁﬁaamﬁ‘wé’wLLaxmsL‘ﬂuﬁﬂszﬂaumi
Startup and Entrepreneurship Fundamentals
703103 madufUszneumsuazgaiaidowu

Introduction to Entrepreneurship and Business

aa v = 3

GELO 2

a8

GELO 3 GELO 4 GELO 5 GELO 6

1.6 ngudvduinuzanudlanaznisldnalulagadvia wie ngudmauineenisitunadisdlan wie ngulvduvineenisuszend il usshvg (Digital Literacy or

Global Citizen or Artificial Intelligence)

013110 | FeInefiudinUszdiu
Psychology and Daily Life

152100 | &9PUAIEASIOUAIT

Social Science Around Us

13
s A

154100 | gimansilewiu



SWaAY Ho3un GELO1 | GELO2
Introduction to Geography

201192 | ARYAWNAN®
Doi Suthep Study

204123 Anemsteyailosu °
Introduction to Data Science

204171 | YeyayUseRugvinunanananis)

Artificial Intelligence Among Us

GELO 1 Feanslaeldneludinusydriu wavnisusznoverdnle

GELO 2 shweluladadviauldifiesnsesundnninueanisinals

GELO 3 Ussendldlayanussivglunsviaulaegamungay

GELO 4 ffduriusednamnyaududsnuiinainuans uasAsiiiniuomusssumi
GELO 5 aSungnannsasisuinnssuegraduszuuls

GELO 6 85U181aNN13N13U3MmsiInN15dnn1snuesuasynraauinieItadla

GELO 3

GELO 4

GELO 5

49

GELO 6



NUINIVILANE
WAV YoIv PLO 1 PLO 2 PLO 3 PLO 4
2112223 (24%13.1(32 (33|41 | 4.2

gy

202101 | FAnenitugu 1 °
Basic Biology 1

202103 | UJURNSTYINeN 1 °
Biology Laboratory 1

203111 | vl 1 °
Chemistry 1

203115 | UjURmsied 1 °
Chemistry Laboratory 1

203206 | \pdidunsddmsutin@nwuenaivniviad °
Organic Chemistry for Non-Chemistry Students

203209 | UfURMseiduvsgdmsuinfnwuanninivied °
Organic Chemistry Laboratory for Non-Chemistry Students

206115 | uAaAadmsuIneImansssIuYIf 1 °
Calculus for Natural Sciences 1

207117 | UFURMsWENE 1 °
Physics Laboratory 1

207187 | Wand 1 °
Physics 1

208262 | addilosdudmiuinenmansuazmalulad °
Elementary Statistics for Science and Technology

50



SWaEIY Y2391 PLO 1 PLO 2 PLO 3 PLO 4
2112223 (24%13.1(32 (33|41 | 4.2
211315 | Fupfiedu °
Introductory Biochemistry
211319 | Ufoinstuaiidesdu °
Introductory Biochemistry Laboratory
v nenveAu
203236 | Usunaiasien °
Quantitative Analysis
203239 | UfURMIUSInadnen o
Quantitative Analysis Laboratory
215205 | 9a¥33eN °
Microbiology
215206 | UURN1598T33neN °
Microbiology Laboratory
215209 | MswssuANNNaNdmTUNTHNULATanAIAN¥INNRaTIINe o | o .
Preparation for Internship and Cooperative Education in Microbiology
215301 | MsUseriuamnmiueIMska it JURN1TM19aTYinen ° ° .
Food and Microbiological Laboratory Quality Assurances
215302 | \esilon1sqadiinen o )
Microbiological Instrumentation
215305 miaaﬂLmewmaaamﬂﬁ;a%’ﬁmEn .
Microbiological Experimental Design
215312 | awseineuarinsindiinendosdu ° °

51



WY ¥a3Y" PLO 1 PLO 2 PLO 3 PLO 4
21122123 (24%13.1|32 3341 |42

Introductory Phycology and Protozoology

215325 | 1Bag1inen °
Mycology

215327 | Ta¥ainen o | o o
Virology

215381 | lulpslulesuazqauridnelsaluyue o o
Microbiota and Pathogenic Microorganism in Human

215431 | Wugmansvedqaund o
Microbial Genetics

215433 | N1TIATIRRUNIAUVTO WAL TIE TAUNARARNS o
Microbial Genome Analysis and Bioinformatics

215441 | @39 IMe1veakUAiliTe °
Bacterial Physiology

215462 | 52UUNTIATUNKUATISY ° °
Systematic Bacteriology

215471 | GnFINe1U9AUNTE o o
Microbial Ecology

215481 | 9ATVIN1RAAIMNTIY °
Industrial Microbiology

215491 | dUau19aTIINeN o | e
Microbiology Seminar

215492 | $18UNNIATYINGT o o

52



WY ¥a3Y" PLO 1 PLO 2 PLO 3 PLO 4
21122123 (24%13.1|32 3341 |42

Microbiology Reports

215493 | UsymiivAyn199adyinen ° o | o ° o | o
Special Project in Microbiology

215494 mi?lﬂmufga%ﬁwm ° e | o | o e | o o o °
Training in Microbiology

215498 | anfafinwIN199aTTINe ° o | oo |0 | 0|0 0| e o
Cooperative Education in Microbiology

506361 | giiduiuingwild o
General Immunology

v eniaan

201301 | AvisaenseuasauiuamIsdinIn °
Biosafety and Biosecurity

202304 | FoassassAdmiudeyanisdiiven °
Creative Media for Biology Information

202371 | WnAingn °
Ecology

215303 | ninddunistyginaruinnssuniadaniu ° oo °
Intellectual Property and Biological Innovations

215304 | MsWAHEASILaE FULUUTINIMINNaTYIne o | o oo .
New Product and Platform Development in Microbiology

215306 ﬂ@mwﬂizﬁwﬁumLLanﬁLﬂ%’uLf'jymﬁuﬁm%’uﬂ’ﬂﬁ;a%ﬁwm ° o | o o | o
Artificial Intelligent and Basic Applications for Microbiologist

53



s Ha3 PLO 1 PLO 2 PLO 3 PLO 4
21122123 (24%13.1|32 3341 |42

215307 | m3addinnnddmivaannden dnu wagsTsniuia wasdhmnensiauidduluga- ° ° o | o °
IInen
Critical Thinking for Environment, Social, Governance and Sustainable Development
Goals in Microbiology

215311 | wendluluBadesdu ° oo |0
Introduction to Actinomycetes

215371 Qa%ﬁwmmaﬁw o | o o o |0 °
Aquatic Microbiology

215382 | fqadinendesiu o o | o o
Introduction to Forensic Microbiology

215401 | ANUARAAEYB@IINSAURAUYSY o o | o o
Microbial Food Safety

215411 | F2Ane1veaiin ° o oo
Biology of Mushrooms

215412 | I 1vesdan ° o | o
Biology of Yeasts

215437 | leautsszauliianavesgu ° o | e
Molecular Cloning of Genes

215438 | UjjUanslaauilssziuluianavesdiy o | o o | o
Molecular Cloning of Genes Laboratory

215472 | 9adiine1vesanmwindouaaia o o | o )
Microbiology of Extreme Environments
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SWaEIY Y2391 PLO 1 PLO 2 PLO 3 PLO 4
21122123 (24%13.1|32 3341 |42

215473 | 98TVINYIMNNITNYAT ° o | o )
Agricultural Microbiology

215082 | 9aiiineiaiesdiens . o | o o | o
Cosmetic Microbiology

215483 | RAuvIway TSIy o o | o
Microbes and Cultures

215484 | WAKUNIUERNIINYAUNTE o o | o o
Alternative Energy from Microorganisms

215495 | vdalionasin1gatiiven 1 o o o
Selected Topics in Microbiology 1

215496 | ¥YalRoNATININATIINE 2 o o o
Selected Topics in Microbiology 2

215497 | ¥dalionasin1agadiimnen 3 o o o
Selected Topics in Microbiology 3

602301 | waluladfanmidesdu °
Introductory Biotechnology

U IMTULHUANTARN WYY
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NI 5 N1FIANTTUIUNITFUT UasNI5IANAUTITUNE

1. ATLUIUNTIANSIEBUS uaznszuIUMSIanaUssiiung
aNansINeIAansiadin @1913913a889INeN W Ine1deiledluil eankuUNTEUIUNITIANIT
BouslasTavdnneiaudi3ouseudu fasuanug vinve uasanad dedmanefeliiGeulinsey
AnkuuLAULe (Growth Mindset) @nansauadsAuslamenues waslaussousnausnon1svinaIus

Tulangalvsl Tnefinszuaumssndunsamugdud fil
1) mslddeyauazansaumamiionimuinszuiunsdoud TnofiansansaussfiunsSounisasy
eI naUsziiutufinangliduda Wy aniulsznounis unasiney Jeyadndvdiniuazindne
idalausiug AuAAnds viseran1sUszllvangilduladiuds uuSulsmadnsnsseusluseau
916739 (CLOs) waztuiinlidumdng u (change log) iitelviiiunisiasuilatesisuuuagmiadey
Hounduld Ainswieuaenadesiu PLOs uay YLOs ilenmadeuinilemnsasudaaiunisussqua

ansnsseusvIelyl

1% v '

2) nsyuIuMsIAnTEUINMSeuituliassul nangnslanawunsfnuieudn 1 winssuiu

Anfiaisiuguinemaniuaginugdnms $udf 2 WuavauauSianenegadiine Suli 3
wsamSesivndn wastuli 4 Wuysannisanuiunssuindymiiay dnnu vieaniafinwm

3) MsUsTiluYsEANSHaveINTEUIUNISITEUT WA1TUIINTRTINITUTTARARNS (PLOs, YLOS)
syiumnuiawslavesiiFounazdaeu nadugnivnenisiFeuluindsdy nausziduainuvadlinanu
WaeariaAny Lazn1sRnmuTnAinasdnianisany

PoyanavunazgniidndnszuIums PDCA itensiaunnsyuunsiteuiag el

2. Msdanszuaumsissuiinaitianswanasnsnsseuiluniasiy

2.1 INUIINSUTIANAGNSNITBUTVRMENGAT (PLOS) AufinIvium

ndngmamsldszduazuuutos 3 0uwiuly TasRonsanaininasidens
ITAUAZUUL Aevad
4 - ussqralusEAUABeN $ovar 80 TuluvastinAnuvieiu Idsudnusddudurou B Tululu
(Excellent) nszuILATIUNULATINT SR RTINS ST oS (CLO) Aonadpsiy
PLO usinzde
3 - ussaHalussAud Yoway 60-79 vestindnuwviagu Tisusnusddutudous B Tululy
(Satisfactory) nszuILATIUNULAzLaNT IR UATNAdNEMIITIuS (CLO) denadasiy

PLO wfazta

2

2 - ussgualuszdviunans | Seway 40-59 vpsdnAnwiviagu lsudnusaidudunsus B Jululu

q

v aa o

(Partially Achieved) nIrUILINULAZIENTIAUTINaaNSNSIS8uS (CLO) donndasiu

PLO wfazta
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1 - falsiussana
(Not Achieved)

AndnSesas 40 veatnAnwiviagu lasudnusardutusisue B aululy
a v o Ao P = % Y o
nsrunAvnuLazienaduninadnsnisiieus (CLO) aonnaaariy

PLO wfazta

2.2 \NIINTUTTENAANSN13EEU3T18Y (YLOS) Aunvangasivue

Y ' 2 gj J ) ¥ a 6
wanansmsiaszauazuuunae 3 Wuiily Tnefiarsanaininaeinanisg

STAUAZLUU

AeUe

4 - ussaNalusEAuRLBey

(Excellent)

Foway 80 YulUvesindnwiviagu lasudnysdiduiusnus B Yululy
nszuIdvientiduniinadnsnisisews (CLO) fi@enndasiu PLO

@onAaeanu YLO whaztul

3 - UTTANALUIEAUA

(Satisfactory)

Fouay 60-79 vosunAnwIniagu lasudnusandudusiue B dululy

'
v o a v 6

nsrvILIvIenUIAUNlinaansn1sISeus (CLO) dannnesfiu PLO 1

donAananu YLO whaztul

2 - UsTNAlUIEAUUIUNANS
(Partially Achieved)

2
= o 1 [ °

$pay 40-59 vosunAnwIaTY tesusnusatsultunans B Juldlu

Q

19 1Y)

nsrUINITIONUIAUNIHAaNS SIS BUS (CLO) donAnasiu PLO 1

@9nAanaiu YLO whaztul

1 - dilsivssqua

(Not Achieved)

2
v =2 o 1 @ o

ANNI3o8aY 40 YaUnAnYINISUY tasudnuIaInuTUAke B JuluTu

q

19 1Y)

nsrUINITIONUIAUNIHAaNSE SIS BUS (CLO) donAnasiu PLO 1

@9nAanaiu YLO whaztul

2.3 INUIINTUTTANAENSNI5I38USVaMAaNgAT (PLOS) Wiadugan1sinu

[ v Y gj 1 @ U a 6
nangnsndstaseauazuuuniwg 3 Juiuld nefiansanainnaeifemisn
STAUASLUY AU

Y

4 - usTANAlUTEAURLE Y

(Excellent)

e Souar 80 TulUvasindnwinisgu loinsaaiedvondaus 2.00

auly

v

o Saar 80 JulUvasinAnwiiezu aeunuiv Uy mfiiauniega-

a a

FPINE (215493) UagIvINITRNNUNNYaTIINGT (215494) 30

WEANARNINNATTINET (215498)

3 - UsTAHAIUIEAUA

(Satisfactory)

® Souay 60-79 vaatinAnwIMiau Lansawdedvienasus 2.00 Fuly

1

® Souay 60-79 VeIUNANWINITU asun1uINTYmAiLAYNIega-

a a

F¥INE (215493) UagIvINTRNNUNNYaTIINGT (215494) 30

AR INNATTINGT (215498)

2 - ussanatusEAUUIUNG1
(Partially Achieved)

® Souay 40-59 vatinAnwIMiasu lansawdedvienasus 2.00 Fuly
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FTAUAZUUL GMING]
® Souay 40-59 veIUNANWINITY aeuN1uIVIT Y NLAYN199a-

FINe (215493) UazIVINTRNNUNNYATIINGT (215494) 50

aniafinyIN1eaTIne (215498)

1 - §ilsivssqua

(Not Achieved)

® jnnI3eway 40 vestnAnwvasu tinsnadedyendans 2.00
July
® snnI3eLar 40 vesunAnwnazy aeur 1wl Ugymiiiauniiga-

FINe (215493) UazIVINTRNNUNNYATIINGT (215494) 50

aniafinyIN1eaTIne (215498)




Y
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2.4 M3NNINTEABRAANTNTFEUVRWMANgAT (PLOs) fuAuAIaniIvaInaansnisiseuiiliedutnisfinen (YLOs) lUdeisnsdnnssuiunisiseus

uHuUNG
HagWSNsTeus Wnsdanszuaunseni nagnsnsUsiiiy
YLO PLO Uy UfuAN1S Active Learning | Problem-based GRY 78974 nstLEue wuuUseliu
Learning
1 2.1 202101, 203111, 202101, 203111,
206115, 207187, 206115, 207187,
215205 215205
2.2 202103, 203115, 202103, 203115, | 202103, 203115,
207117, 215206 207117, 215206 | 207117, 215206
3.1 204100 204100
2 2.1 208262, 203236 203239 208262, 203239
22 211315, 215312, | 211319, 215302, 211315, 215302, | 211319, 215302, | 215312, 215325
215325 215312, 215325 215312, 215325 | 215312, 215325
3.1 215381 215302, 215381 215381 215302 215381
4.1 215312 215312
3 1 215301 215301 215301 215301 215301
2.1 215305 215305 215305 215305
22 215327, 215431, | 215327, 215431, 215327, 215431, | 215327, 215431,
215441, 215462, | 215441, 215462, 215441, 215462, | 2156441, 215462,
506361 506361 506361 506361
23 215209 215209 215209
3.2 215209 215209
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NAAWSNSISEUS Wmsianszuumsiseu nagnsn1sUszidiy
YLO PLO UT5818 UfjuRnns Active Learning | Problem-based dau F1991U nsunLEUe wuUUsEIaiY
Learning
3.3 215462 215462
4.2 215327 215327
4 1 215493, 215494 215493 215493 215494
2.2 215433, 215471, | 215471, 215481 215471 215471, 215493 | 215433, 215471, | 215471, 215481, 215493 215494
215481, 215493, 215481, 215493 215494
215494
2.3 215494 215493 215494 215493 215494
3.1 215491, 215492, 215491, 215492 215493 215493 215492 215491, 215492, | 215491, 215492
215493 215493
4.1 215494 215493 215493, 215494 | 215493, 215494 | 215493, 215494
4.2 215491, 215492 215493, 215494 215494 215491, 215492, 215494
215493, 215494
WNUANRAANE
HagWSNsTeus AWBnsdansruIumsizsul nagnsnsUsziiy
YLO PLO UTIYY UfjuRnns Active Learning | Problem-based GRY 518914 nsudEue wuuUseidiu
Learning
1 2.1 202101, 203111, 202101, 203111,
206115, 207187, 206115, 207187,
215205 215205
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NAAWSNSISEUS Wmsianszuumsiseu nagnsnsusziiiy
YLO PLO UT5818 UfjuRnns Active Learning | Problem-based dau F1991U nsunLEUe wuUUsEIaiY
Learning
2.2 202103, 203115, 202103, 203115, | 202103, 203115,
207117, 215206 207117, 215206 | 207117, 215206
3.1 204100 204100
2 2.1 208262, 203236 203239 208262, 203239
2.2 211315, 215312, | 211319, 215302, 211315, 215302, | 211319, 215302, | 215312, 215325
215325 215312, 215325 215312, 215325 | 215312, 215325
3.1 215381 215302, 215381 215381 215302 215381
4.1 215312 215312
3 1 215301 215301 215301 215301 215301
2.1 215305 215305 215305 215305
2.2 215327, 215431, | 215327, 215431, 215327, 215431, | 215327, 215431,
215433, 215441, | 215441, 215462, 215433, 215441, | 215441, 215462,
215462, 506361 506361 215462, 506361 506361
2.3 215209 215209 215209
3.2 215209 215209
33 215462 215462
4.2 215327 215327
4 1 215498 215498 215498 215498
2.2 215498 215498 215498 215498 215498
23 | 215471, 215481, | 215471, 215481 215471 215471, 215481, | 215471, 215481 | 215471, 215481, 215493 215494, 215498
215498 215494, 215498
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NAAWSNSISEUS Wmsianszuumsiseu nagnsnsusziiiy
YLO PLO UT5818 UfjuRnns Active Learning | Problem-based dau F1991U nsunLEUe wuUUsEIaiY
Learning
2.4% 215498 215498
3.1 215491, 215492, 215491, 215492 215498 215492 215491, 215498 | 215491, 215492,
215498 215498
4.1 215498 215498 215498 215498 215498
4.2 215498 215498 215498 215498 215498

*L8We): FMTULNUEAANYLYINTIY
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NI 6 ANUNTOURBLANENWVBIVIENGAT

1. NITUIUNITNTATENAUNTDULALANBNTNVRINANGAT
AuznsIIMIUTMITEngasldstenmumiounardnenimuemdngns Inedinszuiunisded
1) Tinsgsiuiunuazuliumsiuasundasdiigeg Wetsimuinaziulgmangnset1ay
s3uv feaziBenlumned 2 (szuusaznalnmsfanmdngns) dinansinneinieiouanuniouuas

ANEANVBINANENT

'
o [ a

2) Fawseuninensativayu lneinsnensudnlaun 0191356Usedmangasuasdsatiuanyunis

Y

Soui o1mssidueransdlml azdfunsugudmanuziuinaiduasidanuiuazidiloulouieves
a0 Aaiz naenaulundngnsiaeu duduennsdlitimafinguanul aassusraunsaliflodaada
nsaeuLarn1sITueddeewieegrnlesniely 2 J ndsauliyyen wWeowssudue1aisdused
wangns wazaduayuliensdidnsunisineusy gaumadninisuazivdnluesdnseneg Wrswnis
Uspumennmsialulspmanay/viosnsssma vieaiieiiuulsraunisaiifianuidemganizms
wazldsunisiauiedeoios daun1suimsdnnisdatuayuninieuslddidunisiussuuns
fuiunuresnadn Fauenannisldsulszanmnensiarnednlunsdamuds lussfuaninga

Frinerdnsiemaelameldidusuuszanadises wu saldannisliuinisiiuaudusnsineaans

awv 1 U s

wazinalulad Angdnenemans uiTediuiivesenansdiaeu ieaiuayuianaunsal arsadisneg ndndu
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NA.AT. ITNT LWNLNE*

WLa. @nen), inivnedeideslml
(2551)

WAL (@), InTInenaege sl
(2545)

WU (R887Ine), i Inedeidedlnl
(2542)

20.87 | 6.55 | 23.00 | 5.00

77(49)

NAL.AT. 51571501 TYoman*

Ph.D. (Bioscience and Biotechnology),
University of Strathclyde, Glasgow,
UK (2000)

M.Sc. (Food Science and
Microbiology), University of
Strathclyde, Glasgow, UK (1996)
WU, @en), iiivenaede sl
(2537)

25.76 58 25.76 5.8

28(15)

2.05. 3A7 wiaAR*

WA, (RadiiveUszens),
WMneaededlnil (2563)

W, (RaTiIvedszand),
WMveaededluil (2557)

MU (R@TIINET), WnTIvedededlng

(2555)

21.2 - 20.0 5.0

35(34)

WA.AT.LUNITVUN

sonSAL*

Ph.D. (Applied Molecular Bioscience),
Yamaguchi University, Japan (2011)
M. (walulad@iinin, uueg),
unINedeuiing, (2550)

WU, (waluladdinw),

UWINMINL1a8uAng (2547)

13.41 1.6 15.00 3.00

14(2)

HALAS. YRyay Yuussal®

WA, ([F3INe), urmInerdededing
(2548)
MU, (AEATAERS),

uIneaedeslui (2542)

16.6 10.32 16.0 10.0

40(3)

v a v
9.03. N19IN1 TIWLNI*

.. (TVIneUszend),
WMveaeledlng (2565)

a a a v a !
WM. (R@TIINET), WnTInerdeedlng

(2561)

17.2 1.8 19.8 5.0

14(13)

o

NALAT. 99Ul d5h

Ea

Ph.D. (Agricultural Science), Gifu
University, Japan (2008)

19.2 5.1 19.8 6.1

17(6)
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PAINTAUNINGFe (2548)
WU, (Ra¥7Ine"), Pnaensal

WIINY18Y (2546)

IALATIYINT A

w.o. (waluladdinam),
UNMIVRELTe sl (2554)

WAL @), InTInenaege sl
(2549)

WU, (RTIne), i Ineduidedlnl

(2546)

11.16

8.55

17.16

12.55

63(31)

2.03. figna Uoused

Dr. rer. nat. (Microbiology), Hamburg
University of Technology, Germany
(2020)

Ml @FINenFundon, vune),
unINeduniing (2557)

WU @1Ne7), urInedeuing

(2552)

20.20

5.0

21.00

5.00

15(13)

10

3A.03. Liin Avesy T

WA, @Ine), ininendedeslvl
(2555)
WU @), unInenaeide il
(2550)

19.37

5.87

22.00

10.00

56(41)

11.

ue. A3, ugua otk

Ph.D. (Microbiology),
Louisiana State University, USA (1999)
MU, (nelAn1sene),

U ingdudedlg (2531)

22.48

10.58

12.00

0.00

19(7)

12.

NALAS. WY FReITI5U

Ph.D. (Life Sciences), Imperial College
London, London, UK (2020)

Wl (RaBiivedszand),
WTIeaeLgeslng (2559)

MU, @INe7), WIneaedeele

(2557)

23.50

5.20

24.00

10.00

25(23)

13.

5A.05. Baudl AsEnany

Ph.D. (Biology),

University of Essex, UK (2000)
WM. (Ra%7Ing1), unIngdeuiing
(2537)

W.U. (wadansinmng),

UM Inedudedl (2534)

21.00

3.60

14.00

5.00

93(44)
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Newcastle, UK (2005)
WAl (R8TIINY1),
LININIBBLNYATANERS (2542)
M.U. @Ne1), WnIne1deide sl
(2536)
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nuInd 7 NMsUsEAUAMAMUENEAS

1. NMINUNUAMNTNLAZNTATUANAAIN
1.1 N1999NLUUNITINHUAMNIN (Quality Planning) wazn13nuAuAuAIN (Quality Control)
MENENITNTLUIUNMINITIUNLATMININ UazMIAIUANALININSE IR Tumsndngns fail
1) mslidoyauaransaumaionsnusuauam Tnefansandeyadaeld sausuidumadouns

@0U N15UT3q CLOs, PLOs Uag YLOs Aduitenalaanntdndnw Awdinn flidndin waganiudsenauns

FIEIUNTANNW/EANAFNYY KATNITAUNLT TBLAUBUUEIINANENTIUNITUTIINANANTUALENTIAMA

AMeusnnangns wUsulsmadnsnsiseusluseausiedn (CLOs) wasduiintiilumndngiu (change log)

dielfidumaudsunlasedaiszuuuasasnaeudounduld ntduhdeyariamnunsuxuiaul

donnnedfiudnanualUnudin PLOs uag YLOs
2) NFLUIUNTINUHULAZAIUANAMAIN (PDCA)
Plan
o Ansgideyaiionsaiin iy fevarnisussg CLO seduawianeladifinondngns
O  NUHUAINTIY WU DUTH Active Learning USulAseasng CLOs
Do & Control
o dnfufnssuiimaunuly wu Ussqu Uiusein Annnunadunn’

O MuuARSURATEU AMUATUNMIANTIUNT WagkadnEIAIANTa

a U v ! 4 IS o a <@ 3 a L% a ! L4
o dmsusulsmangnsediadesyn 5 U lnsthauAniiuvesdnssnuial Yadialud 614

Jaudio uagn1sildeunlaamaasegia d9nn wazauimtnidynis 11Usenaunis

NANTUN

v
v @ 1

3) MsUseiliussAvEnavedunuwasn1smuaNaun M naiudayaradnsnuiiiia wu Azuuu CLOs

sgiuauiianela Tduuuaeunulsziuanuiuszdvianvesianssy InUseyuasiouransaniuany

ntulddoyanisuszdiuiu Feedback Loop wtetnluldlufanssude 1) lusaudaly

o [

1.2 AYINLTINTZTUIUNIT

sufivednanissnifiua Ui 1| Vi2 | Vi3 | Via| Vi
fimsuszyamdngasiilonaun Anna uazvumumssiduamdngns egaesd | x X X X X
msfnavannds nefionnsddSuavoundngnadndansysy edrdanierar 80
waedinstufinnsUssgannady

. d9vaniBunvomdngns mutefnuandngnsiiaonadosiunsousnasgILAMYd | x X x x x
WWIYF VIS0NNTFIUANIRIANUY/ENUIN

. I98a88nv8anTeud Y wagsgasdenveslszaunisalainauiy (§19) an | x X X X X
dafmuanszuiviwasdeimuanisinuszaunisalnieauy egntseneunisile
gouluwsiaznANsAnwIliATUNNNTE IR




sufivednanissnifiua Uil | Vil2 | Vi3 | Vita| Vits

4. IITIBNURANIANTUNITVBINTEUIAN wagenumanIsaniiunsvesssaunisal | x X X X X
MAFUIN MUTIBNUNANTANTUNMTVRINTLUINTV AT TNBNURANSRNUTEAaUN TR
meau BiasunnnszunAniideaeulundngns melu 30 Tu ndsiullnmansd@nu

5. dpvisenuRanIanidunsvemangasausenuRansandunumangas aelu 60 | x X X X X
fu visAuaatnIsdng

6. fmsmusounadugvivestindnwmuinasgumansdeud Adwmusludermuanssung X x X X
FuazdermusnsiinUszaunsalniaaua (i) ednetessenay 25 vesnszunAnnd
UaaauluusiazUn1sfne

7. dmaiam/diulinsdamsiSeunisaeu nagnsmsaeu e MsUsslliunansiieus X X X X
MnsamsUssdiumsiidunuinemilunenuransiidunumdngastiiugn

8. ase SuiiavaundngnsdildSumausiedislu 18 Sumuugtihdunmsuimsdants | x X X X X
WANgnS

9. B TURAvUNANgnINAUlATUNITRLINITININT way/M3e3uan egwtoelay | x X X X X
1 ds

10. seuanuiianelaveainAnwilanvine/dadinlmifddenunnvemdngns adelsl X X
on31 3.51 MNAZLULLAY 5.0

11 seiuanuiianelavesilivadindifsovadislvl iwdslidesndn 3.51 anazuuuldy X
5.0

1.3 fdTaussAndamuazuszaniua
ufivednanissifiua U1 | Vil2 | Vi3 | Via | Vits

1. 8951MIFUANYINLUNUNTANY X X X X X

2. dnnsAsegvasindny) X X X X X

3. Savnsdusanisfnwinnundngns X

1. AzuuuedsvemansUssifiunsyunAnilundngns X X X X X

5. anuilmelavestinAnwsedatiuayumsisous X X X X X

6. MIUADUNAdUGVSNIEEUS X X X X X

7. NSUTIANEANSNISISEUS (Leaming Outcomes) X X X X X

8. anzmsinuyihvesdgie X

9. sevmiianslavesindnwdanvine/Sadinlvindsenuammdngns X X

10. sefuAnafiawelaveslivndinfidideddiolm] X

1.4 NINTINATUANAMNN

1) nszuuMIUssiiuuazuTuusanszuIunsiansiseu;
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1) Mslddayauazansaumeiton sUIMISANLLES

wangnslddeyanavarsaunaiiigitesiugilamladudennngy iessytafeidsuasnansenuin

graintulumsaniunisvdngns lneldveya Al nauseiliugiSeu 578971 CLOs, PLOs, Wag YLOs
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AMANUIN

1. AN95UNEANYAZNTEUIUIYY
n. nn3YAnenialy (General Education)
n1.1 neju%mé’wﬁnwmemiﬁaaﬂiLLaznqwﬂ (Language Literacy)
001101 x.@. 101 mmé’anqwﬁugqu 1 3(3-0-6)
Jeulefisosinunou:
nsdeansmwsanguilen1sufduiusluiiausesriunuannsgiu CEFR sy B1+ Tuudunmis
denuuazfausssuiivainvaneiiiensioudnasadin
ENGL 101  Fundamental English 1 3(3-0-6)
Pre: None
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning

001102 a.8. 102 mmé’anqwﬁugm 2 3(3-0-6)
Foulafidewudeon: i
mMsdeansnmudanguitonsufduiusludiauszdriumuunsgiu CEFR sy B1+ TuuFumms
é’mmazi’muaiiuﬁwmﬂwmmﬁamm‘%wﬁmaam%‘im
ENGL 102  Fundamental English 2 3(3-0-6)
Pre: None
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning

001201 x.8. 201  N1981URE1NHITUYINLATMTVBUBLE1AUTEENT AW 3(3-0-6)
Seulafidosiunou: 1.0, 101 wie 1.0, 102 WieAzuu e-Pro sz6u B1 Tuly;
WSOAUANILIUYDUVBINIATYN

miémmmﬁqﬂqwaﬁhqﬁ%mimmwmﬂLmﬁﬁa;@LLaz?iaGmS] LA NIIRHUNM BN BILAULD

niogeTUsTANSA N

ENGL 201 Critical Reading and Effective Writing 3(3-0-6)
Pre: ENGL 101 or ENGL 102 or e-Pro score of no less than B1;
or consent of the department
English language skills for critical reading from different sources and media and effective

paragraph writing

001225 w€.8. 225 A 109nquansUINemansuazmnalulad 3(3-0-6)
WoulunAageinunou: 1.9, 101 %30 1.9, 102 ¥58ALLUY e-Pro s¥su B1 Juld;

MIOANUANULILYDUVBINIATY
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msdeanslaglinwsanguludinuszdr fuluuiunineimansiazinalulad waznsuszgndld
vinwenwdangulunisusznauendniifeadesiuingmansuazimalulad
ENGL 225  English for Science and Technology 3(3-0-6)
Pre: ENGL 101 (001101) or ENGL 102 (001102);
or e-Pro score of no less than B1; or consent of the department
Communication in English in daily life in science and technology contexts and application of

English language skills for careers in science and technology.

001233 u@. 233  AMWIBNYWEMIUNITEBUNINTFIU 3(3-0-6)
Houlafidesihudew: Azuul e-Pro 70 Axuuutuly; enumuiuseuves
GULIepRe
nswisENANUNTaNN T8N uErunsasuNnsgu luau Adwd lagnsal nsils nswe nns
g1 uazn1sdey tnefinsuseunaduiinela (5) violiduiinela ()
ENGL 233  English for Standardized Tests 3(3-0-6)
Pre: e-Pro score of no less than 70 points or consent of the department
English preparation for standardized tests in the areas of vocabulary, grammar, listening,

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

001241 w.@. 241 n'lsw“ﬂn']mé'anqwﬁan'ﬁ?iami 3(3-0-6)
Reulafifosinou: Azuuy e-Pro sy B1 AulU wiemumnufiuteures
PRCLLR
msfomanndinguluiadesng q Heilfususssuuarunusssy munnsgIu CEFR seify B2
ENGL 241  Oral Communication in English 3(3-0-6)
Pre: e-Pro score of no less than B1 or consent of the department

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

001242 w.a. 242  Walanfinwzn1581ULazNISI8Y 3(3-0-6)
Reuledidosiunou: Asuuy e-Pro s¥su B1 Tl iomuauiiureuves
ARV
Annserulaeniuniseuegisldinsugraduanudilamdniiauinveniseuiieniny
WlaunenumansUssniadfvnisuarldleidduns adeinvensi@ou Annsyuaunmsnsideude
i LﬁaLLammmﬁmLﬁuLLazmmiﬁﬂaﬂNﬁmawaLLazéz“j’mﬁ]u MaAUN 31T 181NIIN1YITING YL

NADY
Y

ENGL 242 Exploring Reading and Writing Skills 3(3-0-6)
Pre: e-Pro score of no less than Bl or consent of the department
Practice reading skills with an emphasis on critical reading, focusing on enhancing vocabulary

comprehension. Develop reading skills to comprehend various types of texts, including both
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academic and non-academic articles; build writing skills to produce coherent paragraphs, and
practice the process of writing to express opinions and feelings clearly and logically as well as using

English grammar correctly.

n1.2 nguAviuinezanudilanaznsldimalulagnddia (Digital Literacy)
2041002.aW. 100  (FeandmslaygruszAuguazadiia 3(3-0-6)
Goulvfidosiunew: il
panfiumesNUMSINUluTInUsed1iu w3etteneuiineswardumesidn osrusEnaud1Aves
mseeulat Msvaususuluuesulal senduastefinuszaninaludiinaudmiuiieaieln A
vaondemanalulafasauna  msdmsaume  erwdiugudygvssiviuoniahe eesdle
Uyayuseiivg
CS 100  Artificial Intelligence and Digital Essentials 3(3-0-6)
Pre: None
Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,

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

tools.

n1.3 ngudvaurineznisilunaidiasian (Global Citizen)

1401045.%. 104  asiluwaias 3(3-0-6)
Feulefidosinunon:

auviang G waswuAnierfunisdunaidies N385 19ANATERUNDIT Y1 TaUAD slu
syuviosiu sefuUsEmA warseiuuunA madunaliesiumsFeudiesmamsnulunyianssauas
AUNAINVANYNINFIAY ﬂ’]iﬁ%’mﬁﬂurﬂaL‘QU\‘iU’mLﬁamiLLmsU{jiyﬂﬂﬂ’J’m%}ﬂLLéjﬂﬁ’JﬁJﬁuaeﬁ ANTLANIDBNNING
nsidlesdlummmssud 21

PG 104  Citizenship 3(3-0-6)

Pre:  None

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

conflict resolution. Political expression in the 21st century.

n1.4 nguivIdnuinezn1sAnaseassAuazuiInnssu (Creativity and Innovation)
20119072.9m. 190  msAneEneiitaTMIn nMsuAleynn waznsieasnisinendans  3(3-0-6)

Woulvndeseinuneay: Lyl
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msAnegeiiasaaia nMswilermmanemansuazinelulad  nsdeansmaineimansuas
wialulad
SC 190 Critical Thinking, Problem Solving and Science Communication 3(3-0-6)
Pre: None
Critical thinking, problem solving in science and technology, communication in science and

technology.

900100 2A.%W. 100  ArNTTuTNITUWNS luTInUszaniu 3(3-0-6)
Foulafideaunen: i
anuduninazderuvesdmnssudinisunng Jygruszivguazdrarsaumanianisunng
Yyt Jandanm wlumealuladdunisunnd nsunndudugn nsiiad 3 ansginisunng
naonaumaluladguamAnlvsdue
BME 100 Biomedical Engineering in Daily Life 3(3-0-6)
Pre: None
Introduction to Biomedical Engineering (BME), artificial intelligence and bioinformatics,
biosignals, biomaterials, bionanotechnology, precision medicine, 3D printing in biomedicine, and

emerging technologies and their impact on health informatics.

n1.5 ngydvduvineznsidugusznaunis (Entrepreneurial Skills)
701185U5.U%. 185  wAlAN1IIIANTISATERE1NEY 3(3-0-6)
Roulviidesiunou: Tl
TassadamsdniunSvestsemalng mhenuidaiiun® wazdiiniidon® msdafun®
yesmsnunsUnasesTERuTinsiulazsian s fifuuazdsgnaine ndninusiuaznnsdanisand
usanidosdy mBduldyarasssuamanduldannisieau Guldaniedn Guldannmsamu Guldan
nslvuing uazRulddug msdnnsmstuldyanasssunlfiduadedisszvdn nmsinm® a fisne
AIUVANNAINTBINTUATINING ANUUANANTENI N T BRUlAYARaSITUMkarn1BRUlaTdRY AR
LLazLmeamiﬁmsmgUqumsa‘i’mﬁgaﬁams nsdaLiundyar i i eadvansuazminives
Juszneunsenzidoy wazuumanisfiansanmsaansfounSyaduii niivesfusznounisan
nzfeufriuluiiuam® msdmhsmenu uasnmsdiszriensvedunSyaiiin mEduq Mifeadeaiu
NMSHAR NIFIANT ATIAUTNT LAZNITIAUIBNSNIFUAI
ACC 185  Simple Tax Management Technique 3(3-0-6)
Pre: None
Tax collection structure of Thailand, tax agency and taxable person. Tax collection by local
government and Land and Building Tax management. Rules and management of inheritance Tax.
Personal Income Tax from income from employment, professions, investment, services and others.

Personal Income Tax management for saving tax. Withholding Income Tax according to the rules of
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the Revenue Department. Difference between Personal Income Tax and Corporate Income Tax, and
guidelines for considering the forms of business establishment. Value Added Tax collection, rights
and duties of registered entrepreneurs, and guidelines for considering Value Added Tax registration.
Duties of registered entrepreneurs for tax invoices, Value Added Tax reporting, Value Added Tax
payments or refunds. Other taxes related to the production, procurement, services, and disposal of

assets.

702101 us.ne. 101 msRuludInyszandiu 3(3-0-6)
Feulvfidosinuden:  dwiuinAnwuenivienn1siuuazn1ssunnis
anufidesuresnisuimsnsdulufinuseditu nsedreguestunsnmanaiu madisagunin
N9NRY MIIURLUNINTRY NM13USMITElE Tedne wazarsswiau vinisvesaatunmsity Moo
Gu nsliRwhay MInaumumsiudmiuimgnsaiiodin mavsziuaandss Manwaun® wagans
wiueamiesnilerugy
FINA 101  Finance for Daily Life 3(3-0-6)
Pre: Non-Finance and Banking majors
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.

703100 Us.na. 100  Wugunsasngsnaanindnuaznisiludusenaunis 3(3-0-6)
Reouludosimnew: il
wwIRAvesgsivanIndnuazn1sduusznaunts nsimuIwkugsAvEm SN nsyuIunIAnLds

gankuULieNsHMUIUTINTIN NagnsnsdnaniaTioandnand1mugsiaanmmen nagnsnisnainauay
N13AAIAATNE WHIAANITUINITTANIINISHAULAVEITINAEAITNEN N15UTMISTINIATOUATI N15ETe
JausssuesAnsdmiugsioaningn mslideyatyTiienstuindeugsioamindn uuraniansiu
dMTUNITTINIARSNAN LHUNINITILAUNUVDIFINIARTNIN

MGMT 100  Startup and Entrepreneurship Fundamentals 3(3-0-6)

Pre: None

Introduction to startup business and entrepreneurship. Business plan development for
startup business. Design thinking for innovation development. Product launch strategy for startup
business. Marketing strategy and digital marketing. Management concepts for startup business. Family

business management. Building the right culture for startup business. Accounting data for startup

business. Financial concepts for startup business. Fundraising journey for startup business.

703103 us.na. 103 msiudusznaunisuazgsnaiiasdiu 3(3-0-6)

Woulvndeseinunay: Lyl



79

unumnsiuguszneunsiunsimuassgiavesuseme lonalunisusenougsia Andnvay
waznsapdlalunisdudusznouns anmwindey Ussinn sUsuuLazuNugsAe wannsdnns n1sdnnis
AIUNITAAIN NITHER N15RU Tyd N8 NYMunegsna gsnvseninlsema wavdsesssudmiugusenaunis

MGMT 103  Introduction to Entrepreneurship and Business 3(3-0-6)

Pre: None

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

daa v

n1.6 nguiviauvineeanudilawaznisldimalulagada (Digital Literacy) w3 nguivnanu

4

Wnwen1silunaiiiaslan (Global Citizen) #3o naud¥iduiinwenisuszendlddeygruszivg

<9

(Artificial Intelligence)

a o

ngudvurinezanudilanazmsldmalulagndsia (Digital Literacy)
2041232.0W. 123 Anemsdeyaidasdu 3(2-2-5)
Goulafidewudew: L
AmIIYTineInsteya MIvuTuuaznsidindsdoya msleseRdmesa mlnseiids
wensal ManTeidinaieuly masuesmdeya Ussiiwimeluineinisteya
(&) 123 Introduction to Data Science 3(2-2-5)
Pre: None

Overview of data science, data collection and acquisition, descriptive analysis, predictive

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

ngudvduineznsiliunadiadlan (Global Citizen)
0131104.32. 110  IRINYINUTINUSZINIY 3(3-0-6)
Woulvndeseinuney: Ll dusutdndnwnladlyedven

(Y]

WIneuTIaUsedriu Jadedudnuugdiuyana Jadesnudniusamseninayana Jadusu

daay
PSY 110  Psychology and Daily Life 3(3-0-6)
Pre: None; for non-major only
Psychology and daily life. Individual factors. Interpersonal factors. Social factors.
152100 d.8Af. 100  SIANANEATIOUAILI 3(3-0-6)

il
pid )

Woulvndeseinunoy: |
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SSA 100  Social Science Around Us 3(3-0-6)

Pre: None

Understanding social science. Food and consumption behavior. Communication technology
in everyday life. Mobility practices in the modern world. Emotional labor. Media and popular culture.
Gender and diversity. Tourism. Citizen and equity. Marginalized people and human dignity.
Disadvantaged people and social welfare. Human and nature. Civil society and social movements.

Health and beauty. Life and death.

154100608, 100  piieanfidasdu 3(3-0-6)
Jeulefisosiunen:

Qﬁmam‘uasmaﬂ’wmaéwé’ﬁu Uszans mMstnedu nAnzuasaunIw msfansiuaziu
ﬂﬁ’]iJleinl”lLﬁﬂﬂ%?ﬂLﬁiHﬁﬁﬁ]LLazﬁﬂﬂN ﬂ’]iLﬂT&HﬂiLLa%ﬂ’J’]@JﬁUﬂQW’Na”IM’]ﬁ NEI9UY ﬂ’]iLUgﬁl‘ULL‘Uaﬂaﬂ’]W
Qiloma gmanslulanadell

GEO 100 Introduction to Geography 3(3-0-6)

Pre: None

Geography and sustainable development. Population, migration, gender and health. Water

and soil management. Economic and social inequality. Agriculture and food security. Energy. Climate

change. Geographies of the modern world.

2011922.9M. 192 ARugnWAnw 1(0-3-0)
Foulvidosineu: il
Anwinesgnnly 4 47 Ae lANNIEnIN : 5503087 TAn1eTIIN : szuuiliog lazanuvanvaiy
NI TAMIFPUUAL TAUTITY © ANaUIATINY eI waglifnianiseysny : ‘ﬁuﬁaﬁﬂ@ mﬁyxluwu
Uwagmsvieadiendeing mnuduiuszritmesgmniuaming1dododnl
SC 192  Doi Suthep Study 1(0-3-0)
Pre:  None
Studying Doi Suthep in 4 aspects: physical - geology, biology, ecosystems and biodiversity;

social and cultural - religion and anthropology; and conservation - conservation area, forest

restoration, eco-tourism, and relationship between Doi Suthep and Chiang Mai University.

naudvduvineensUssendlideyeyruszhvg (Artificial Intelligence)
204171 2.0m. 171 Ugyausshugiinananananisd 3(3-0-6)

A a v ! \ P
Woulvfidasinunay:  ludl
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CS 171  Artificial Intelligence Among Us 3(3-0-6)
Pre: None
Introduction to artificial intelligence, working framework of artificial intelligence, artificial
intelligence in daily life, artificial intelligence in smart home, artificial intelligence in smart city,
artificial intelligence in entertainment and multimedia, artificial intelligence in linguistics, artificial

intelligence in finance and working life, artificial intelligence in medical service, artificial intelligence

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

9. NUINIVUANE (Field of Specialization)
¥1. 3¥unu (Core Courses)
202101 2.92. 101 #23meitugiu 1 3(3-0-6)
Feulafidesiunew: L
unih szdauiinsmainermans dnvasianizaeddlidin n1sdnsruuddldin arsndves
A9ilT3n lwaduaziuunUeAT Wugmansuazenyugmans nalnvediimunns ruvainuanvesasidin
Tassadsuazvihiivesity Tassarauasviniivesdnd wasinaineuasngingsy
BIOL 101 Basic Biology 1 3(3-0-6)
Pre: None
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.

202103 2.%47. 103 UUAN13YINen 1 1(0-3-0)
Feulaiidosrinunou: amzidouFeundouiu 1.42.101
ndesganssmi lassaiauagnihiiveasad mamnelasduiead msudamad ugmans 3auins
wazavanvatevesasd®in ewdefy ebednd ngfnssu uarillaaineszns
BIOL 103 Biology Laboratory 1 1(0-3-0)
Pre: concurrent to BIOL 101
Microscope, cell structures and functions, cellular respiration, cell divisions, genetics,

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

203111 2.A4. 111 Wl 1 3(3-0-6)

A a v | | I
Woulvndassunay: Tidl
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CHEM 111 Chemistry 1 3(3-0-6)
Pre: None
Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and

colloids, acid-bases and chemical kinetics.

203115 2.A4. 115 UfuRn1siadl 1 1(0-3-0)

' =

Nouludaeinunou: amzidoussunsauny 1.a3.111

aaa (3

wallad1e 9 Tuujianisiedl UAse1vemewnd a1smmuausinasnsdunieiwaaidoteans)

a a

e NMsduaTeilnuna@eusrdunergiliflounesd fiusziniuazlaseassluana aunaiail teuiatves
UfAsen wadiandnuaziwadanududu 8iannsada nnsmaluanalagandendnnisanasuasgaiian
uds aunanInuaLazUnves NTINAITININTATENINNTA-LUE NTIINTATEHINATA-LUE  AISHIEAT
nsinUisened: lelofiutuvewedlau uaznsvnasdfiy

CHEM 115 Chemistry Laboratory 1 1(0-3-0)

Pre: concurrent to CHEM 111

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 LA ]

203206 2.0%. 206  wATiDUNITAMTULNANYILBNAUN YA 3(3-0-6)
Foulafideaudeou: 1.a4. 104 vie 2.ax. 111
nMsduunuaznsdonde Wusrluluanavesansusenaudunid UfATenaiidunsd melasei
a1sUsenaudumsd wedninlalasansueu lelawesBuuazloluueslasegy aweslowd a1susenauuels
wuAn a1suszneunalalau waanesed Nuea wazdmes wilu woadlaruasAlauy nInAISUBNTANLAZOY
Wus msiulawnse aUn nsmesdilu wWulna waglusiu
CHEM 206  Organic Chemistry for Non-Chemistry Students 3(3-0-6)
Pre: CHEM 104 or CHEM 111
Classification and nomenclature, bonding in molecules of organic compounds, organic
reactions, organic compounds analysis, aliphatic hydrocarbons, isomerism and conformational
isomers, stereochemistry, aromatic compounds, halogen compounds, alcohols, phenols and ethers,
amines, aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids,

peptides and proteins.
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203209 2.a3. 209 UfURN1sTBunIgdmIutinAnwuanaiaivall 1(0-3-0)
Reoulvfidosiunew: 1.a1. 108 %i5e 2.A%. 115; uwaramzidoussuniauiu
1.A4. 206
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dun3d  lelawedlaseguuazawmeslololuwes UJATe1aldunIdNug I kagn15As i vy flandu
CHEM 209  Organic Chemistry Laboratory for Non-Chemistry Students 1(0-3-0)
Pre: CHEM 108 or CHEM 115; and concurrent to CHEM 206
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.

206115 2.a0d. 115 UABAGAAIMTUINGIAIEATSITUYIR 1 3(3-0-6)
Foulafidesiunew: 1l
adlnmansyagiudmiuinemanssssund alnuarnneaeillewesileridu syiusvesileddum
wlsifien  nsUssendvessyiusdmSUIneImansossueIR  USiuswasnisussenddmsuinesans
FITUYA
MATH 115 Calculus for Natural Sciences 1 3(3-0-6)
Pre: None
Elementary mathematics for natural sciences, limit and continuity of functions, derivative of

single variable functions, applications of derivatives for natural sciences, integration and its

applications for natural sciences.

207117 2.9a. 117 UuRn1siEnd 1 1(0-3-0)

A v | | I
Woulvndessunay: Tl
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PHYS 117  Physics Laboratory 1 1(0-3-0)
Pre: None
Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

207187 2.9d. 187  Wand 1 3(3-0-6)

Woulvndsseinuneou: il
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PHYS 187  Physics 1 3(3-0-6)
Pre: None
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

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

208262 2.80. 262 sRLLoRuEMIUINEMAnSuazmaTulaE 3(3-0-6)
Feulviidesiunou: 1l
mia'ﬁms%yja AnuuaztiulagnsLanuasnuiazdu NSUTENULANATDUHANY AF U
AerfuAedsUszung NTUTZNIUULAE NGB UENY agmlﬁEJ’JﬁUMW;JLLUiUi'mUssmm QPP EATRITIGE
naFoUALYRgAITUENdYTEYINT MIUszend mMavaaeulafidsass nMsileTIgEmNLLUTUTIU NS
Ansesimsannesuazanduiug mieneideyalnseidonadnéalsnlusunsudisagunsedia
STAT 262 Elementary Statistics for Science and Technology 3(3-0-6)
Pre: None
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

211315 2.9m. 315 Fuafidesdy 3(3-0-6)
Goulafidesriunew: 2.au. 202 Wio 1.a1. 204 e 2.A4. 206

unhgiaiivesdedlin: waduazesduszneuvensad ninmsuazadamsdiad aflulsinsn
afe nsnerdlunazlusiu euluduaslaeuleyd nsadandsn nsdwuBlannsouLaLTINAINUAIERNS Lag
Fuadiuszens

BCT 315 Introductory Biochemistry 3(3-0-6)

Pre: CHEM 202 or CHEM 204 or CHEM 206

Introduction to the biochemistry of life: cells and subcellular organelles, principles and

techniques of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-

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

211319 2.9m. 319 Ufjianisdaunfidosdu 1(0-3-0)
Heulafidesiunew: amzdoundeusu 2.9m. 315
Aslulansn Fndsurans ain TUsAU toulesl uaznsatanasn
BCT 319 Introductory Biochemistry Laboratory 1(0-3-0)
Pre: concurrent to BCT 315

Carbohydrates, bioenergetics, lipids, protein, enzyme and nucleic acid.
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Feulvfidesiutew: 1.a8.111 wie amzifoundoutu 1.ax. 104
MssuunUsznniasnszimaniuaznsiuandedu adfluniBinszd msinszilag
Unns madwszilaetimin msdemsiidaailiin medaniswenansidodu wavmednadalnsluin
PU2E
CHEM 236 Quantitative Analysis 3(3-0-6)
Pre: CHEM 111 or concurrent to CHEM 104
Classification of chemical analysis method and basic calculations, statistics in analytical
chemistry, volumetric analysis, gravimetric analysis, electrochemical analysis, basic separation

techniques, and spectrophotometric analysis.

203239 2.A4.239  UfUANISUTIIAIIATIZI 1(0-3-0)
Heulvfidowriudew: amadeundousu 1.au. 236
nganudaenfeluiesufiins nsldiadesuiuasiniosdioTanaiinadinsesiiuusan
ST BLasaraBLAYNIAILINAME NTY n1sUinunsaerdAnlulduaeylaenislnmee
nsdiuudlenlagnislumen nsuidiunueassudasslunaadonlalunaslsdlasnisinmnsn
nMsmeeunsEEesietilnensinnen MamuSnaseadenlnensanaznou Tnnudlowssn
Tinsdu: UfAsense-lua aeudninussnlnmstu: Ujisensa-wua Aasuwssnluinsdu: Ujiselelela
wms msmUSinaudnlaomadaeiazein n1sesziesrUsznouvetenlngislasinlnsniRaug
CHEM 239 Quantitative Analysis Laboratory 1(0-3-0)
Pre: concurrent to CHEM 236
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
reaction, coulometric titration: iodometric reaction, determination of iron by green chemistry

technique, analysis of drug composition by thin layer chromatography.

215205 2.3%. 205 8% INeN 3(3-0-6)
Soulafidosrnunow: 2.47. 101 uaz 2.97. 103: %se 2.97. 147; WIeAILAIY

WIUYBUVBINIATIYN

| = a

uni1d9ad1Inegn UseiRvesgadinine) 3n15n199adainen dunidlnsuaslen wazguailen

Y 9

AUNAINUALRANITIATILUNLUATISY TNBUINTTUALNISNNLE AUV T LAY NISIaSYURIRauNTE 1-
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(% [

WuedTuvedun3d Rduniduaznisnalsa livawazgdAuiuingl Wugmansuazmalulagdininyes
AUNTE @VIINYIRAAVNTIULALBINT haEaYIIMeFINS DY
MICB 205 Microbiology 3(3-0-6)

Pre: BIOL 101 and BIOL 103; or BIOL 147; or consent of the department

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

microbiology and environmental microbiology

215206 2.3%. 206 UURAN139adaImen 1(0-3-0)
Roulviidesiunou: amsidoundousu 2.9%. 205
wadlafug1unegadainer mmuauIdunIs mameidssdunsd lasadsesuaiise ms
WigivTanagsmomsiivaglumaaiydivln mamizidssgdunisluanmlieandion wuuununis
wigidulaveswuaise nMsviaulusdunludduvsswuaiise Wals 1 gdAuiuinet 9a¥33nen
gaamnITl 9atine1vesiin T inewesoinia aTAinetvesiu
MICB 206 Microbiology Laboratory 1(0-3-0)
Pre: concurrent to MICB 205
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.

215209 2.3%. 209 n1s3EUANUNSBNAmMTUNSENIULazaRR RN 1(1-0-2)
NN99AYIINYT
Souloiidosmunew: dnAnwduli 3 vdemumudiureuresaein
WWIAA vann1s waedsn1slunsAnwilsysannsiunsyiiey nsalfnwinisiseusiiuaniafng
wazNsinaIL  MsadpsuarnsaivuaniafineIkasNISENIY N1SREUUsEIRdINAILANSHTENR)
Funwalny WuSAY MIUIMNTINU LAYTEUUANNMUDIBIANT  MTHAILIYABNAMLAEINYEN5A0aNS
1nsgIuneasesssululnInuas Sausssulunisujuiaau mmimﬁﬁmmiﬁﬁaqmsﬁm%mmmww
9619 N3MUHUNMTUGURNY wallansdnauetayauazn1siligusigay  anfafinyinagnisinauain
UUNBIVRIUTENBUNS
MICB 209 Preparation for Internship and Cooperative Education 1(1-0-2)
in Microbiology

Pre: Third year standing or consent of the department



87

Concepts, principles, and procedures in work-integrated learning, case studies of cooperative
learning and internship, application and procedures in cooperative learning and internship, writing
curriculum vitae and preparation for job interviews, organisations’ missions, administrations, and
quality systems, development of personality and communication skills, profession-related ethics and
work cultures, academic knowledge requirement for specific jobs, contextualised work plans,
presentation techniques and report writing, internship and cooperative education from

entrepreneurs’ points of view.

215301 2.9%. 301 n1sUsEAiuRMAIWAILEINIS 2(2-0-4)
uazviaeUfURn1IM99atiainen
Roulundawrunew: 2.3%. 205 uay 2.9%. 206; 38 2.9%. 207 kay 2.9%. 208

U ¥ o

vanNAIIBNSTRluMINER TR qauvdiudermundBudl ngymneuazdiduiiana (a
wnd) nisdnszuuaunndBuiilulszgnd  qaunidiuszuulseiununine msievedIn  n15nse
Uspiussuueneddn - Yon1muau1nsgiussuuuinisauaaninlatedals 9001 ssUUAUAIN
WU UANIIULASTFIUAINAISO/IEC 17025 Anwigauninauy

MICB 301 Food and Microbiological Laboratory Quality Assurances  2(2-0-4)

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

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.

215302 2.3%. 302 \n39ilan199aT2inen 1(0-3-0)
Fouluidosriuneu: 1.9%. 205 uaz 2.99. 206; Y30 2.9%. 207 WAL 1.9%. 208
amsaiAaiugunsal 1ndesile dmiugadiinet mudaends uaznsidnvendeniadinim
dufugatainet ndnnswasmsldinundesqanssmizdaigg mstavunning ulfedleinte fousiie
uare1unuaNaungd duaende fileide lagaaudu duide wasdidvaieneldusseinia
mfusulaoonled  soudu fududs ssuuniandu-nsesh wanietesimiiunannlessu T lales-
U LAd0aven dpaugmanans uazinieaniuasazaesewiman edosdsliin edosiarianudu
n3A-Ang IaTesinANsgAnAuLAY wazin3esinuasuuiiefie Ldessuismnazneu Saminieoqaunis
iSesinUSinausanesed in3eandussimeasuuuvyy ednihuisneldrndulasgyainmea in3eslo
TunsésBsussanynsy edesinyimnamsiugnssuUiinales ndnnsuaznslinumaianadianlng
IWsgadmivineimidue waslusiu wiodiinnevitienimaea ndnmsuaznsldsumadalasunly-

N3 LaziATeliodue

MICB 302 Microbiological Instrumentation 1(0-3-0)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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Overview of scientific instruments for microbiology, biosafety and biological waste
management for microbiology, principles and instrumentation of microscopes and objective
measurement, autoclave, hot air oven and water bath, biological safety cabinet, laminar flow cabinet,
desiccators, Incubator and 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, principles and instrumentation of reference tools, nanodrop, gel electrophoresis for DNA
and protein and gel documentation system, chromatographic techniques, group discussion: other

necessary equipments.

215305 2.3%. 305 N1598NLUUNITNAGBINIRATIINEN 3(2-3-4)
Fouluidosruieu: 1.9%. 205 uay 2.99. 206 UaT 2.40. 262
nsfsuslanddamnisgadaine msfmusdadouardmaassdmiun1sesnuuuNINAaBmNg
988731 Usinsmeuaueswesfudsildlunsvaaes niseenuuumsvaaem1aiiiner sudeuds
M9RATIINYT  NTIATIRNUBYANNaTIINET  MsUTEgNAlUTUNTY R lun19imendeyan1agadyine,
MICB 305 Microbiological Experimental Design 3(2-3-4)
Pre: MICB 205 and MICB 206 and STAT 262
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.

215312 2.3%. 312 swsedneuasinsindaInendesdu 3(2-3-4)
Heulefidosinuniou: 2.9, 205 uag 1.9%. 206; ¥3e 2.9%. 207 uaz 2.9%. 208
lanvaslgenlunuailisy @ msie waglnslng 9AUIENaUAIIY YoUgad 1995870 N1TIATILUA
Fug1uingn a35imen Snaine mawzidsdesluuuaiide awie uaglnsinds wagwaieiiAsates
mnudRrylususingg wagesdaud waluladfrnmuazuinnssuAsiuleslunuaiiie awse uay
Tnslndalulantlagiu wazufoAnsiAedes.
MICB 312 Introductory Phycology and Protozoology 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215325 2.9%. 325 WANS1ING 3(2-3-4)
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Heulafidesriunew: 2.9%. 205 way 1.9%. 206; %39 2.9%. 207 kA 2.9%. 208
unthguinsinen Tassadreild msduiuduazasdinvoadins synsuistuveaiinuasdsddin
fduiusiu Tnvuinsuazadsinenveading ugmaniveating anuddyueasing wazufiRnnsd
\Aendes
MICB 325 Mycology 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
Introduction to mycology, general structure, reproduction and life cycle of fungi, taxonomy
of fungi and related organisms, nutrition and physiology of fungi, genetics of fungi, importance of fungi

and related laboratories.

215327 2.9%. 327 15a9nen 3(2-3-4)
Foulafigesiunou: 1.99. 205 uay 2.9%. 206; ¥se 2.9%. 207 uaT 2.9%. 208

3 1 wa

unifganubfanelsadnd sUse anandd waznisdwunvinveshisa nisiiuiiuiuveslaa

Y

@

Wugmanivedhifa nsveneiug mafushwhsa waznisesiameunialisa massianisindeliialag
Tdmediamea@iluana wasglauiuiner nalnmsinelia waznisnelsavedhaita hifanelsaldidensen

[

uazgiduiuunwies gidududonisindelrda srvudolsauasfadulifa lisosduasnioou way
UftRnsiiendos
MICB 327 Virology 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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 and related laboratories.

215381 2.3%. 381 lulaslulanuazqaunidnalsnluayud 3(2-3-4)
Fouluiidesriuiou: 2.9%. 205 WAy 2.9%. 206; ¥i3e 2.9%. 207 uag 2.9%. 208
Uszifenudunuarduindavedalasiulodluayed  nsdaduunlulasiulem  augaliles
uleslusameuyud luleslulemuazqauvidnelsalussuuiemeuyed nalnnsnitovesydunidielse
nstlesfiunisindeussnsviaeqdunidnolse  lulaslulemuagmainlsalifndesess lalaslulon
wazmmhauvesszuundduiu lulaslulemuasmavhauvesates uasdiRnisiifetos
MICB 381 Microbiota and Pathogenic Microorganisms in Human 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
History and origins of human microbiome, classification of microbiota, microbiome balance

in human, microbiota and pathogenic microorganisms in human body systems, mechanism of

microbial infections, prevention of infection and destruction of pathogenic microorganisms,
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microbiota and non-communicable diseases, microbiota and function of immune system, microbiota

and brain function and related laboratories.

215431 2.3%. 431  WugAEASvaIRaUNSY 3(2-3-4)
Feulvfidosnunon: 1.9%. 205 uag 2.9%. 206; 30 2.9%. 207 War 2.9%. 208
mmiﬁ,ﬁmﬁuL?‘imﬁuﬁuqmam%ﬁuawéuﬁé aIiugnIsy  waznsTIeewvewmldue N3
wantoanvesBuluwuafiis  nismuAuNIsHanIeeNTeIdY  ANUEENY  waznYeNLTLABWE N3
wanwWaewdy wasnsualuzeuy WUAER SV UANESLENT Wuﬁﬁ’]ﬁ@%%ﬁ]ﬂl,%@i’] WugANansveEnINY
nMsfiuUsnafidue wensmdduuavesiiue nslaauBukaznIsUIUaNanYzveIlARUANNAN 113
Uszgndmaluladfiduegnuan umihifeiuiiasaumeeans uazufoinisfiieados
MICB 431 Microbial Genetics 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215433 2.2%. 433 nsATIeiRlungAuVsduazdansaumAnans 3(3-0-6)
Fouluidosriuieu: 1.9%. 205 uay 2.99. 206; W30 2.9%. 207 WAL 1.9%. 208;
WAz 1.9%. 431 %30 1.92.231
AMTIVBTIAAR SEsaUmAd NS UWNSE Transaunamansiugatoyavunalug gruteyadn-
A1TAUNAAIARNTIATIINGT NITAEURIBE1NIATIREDN UNUIN1TEULUTUNTUEMSURATIINGT N3N

AAUAISLINLAULUDLSTURLAIUTY NITIATIZATULLALLINIALUY N1TUE1FUDN5HUe NS uarsUlaiing

& 1 =S al 7 vV al o v
w3enedluy wazBulaulumdy grudeyalusiu wagnsviunelaswaing

MICB 433 Microbial Genome Analysis and Bioinformatics 3(3-0-6)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and MICB 431 or
BIOL 231

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.

215441 2.3%. 441 A35INY1VDILUATILIY 3(2-3-4)

WouluNAeeinunoy: 2.A1. 206 Wag 2.A%. 209 WAL 2.9%. 205 WAL 2.9%. 206;



91

%39 2.9, 207 WAy 2.9%. 208
Tnssaanasnthiivesesilsznauwaduuaiizs mainnedwesuarnissiudiuresdiuysenoy
Paaaduuaiise nseiyresuafiSewarnsldsuanimvesead Jadensdunndeniiinasenisiatay
YOIUATILTY N19Y1191UUTZATUA UV ILNULNUDATL mimUﬂummamaaﬂ%aﬁu nsthansemsiiad
wazn 51y LLUATUYDINITATHINANIY WUNUDATUYOIETUTZNOUBUNIE LuUNUeATUYeIaTUTENOY
ol dnmingvneadsine uasUfiRnsfiiedes
MICB 441 Bacterial Physiology 3(2-3-4)
Pre: CHEM 206 and CHEM 209 and MICB 205 and MICB 206; or MICB 207
and MICB 208
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.

215462 1.9%. 462 FTUUMSINIMUNLUATILSE 4(2-6-4)
Goulafidosiuneu: 1.9%. 205 uaz 2.99. 206; 38 2.9%. 207 LA 2.9%. 208
MANBUNTUITIUVBUUATISY dninain1sTaniiavy kazuudUUiRdmsueunsuisuves
wuAide nénmsaadenuniiGerinlmilussiuadid msmnziEsuuafideiensinsuunaia 3annsly
mMsUsuensiiavesuuaiide msiudnuidenuniids msdasuunuuaiidelneondussdussneumanil
wdnnisuaznalnnisvageunaduaiifievsvenaiinvewuniids n15enswunwUATISeaLsTULAING
pUNITUITIULULTILBSIAA aynsuITWMUUNEANIEN TN15TIInesERulanad s uaynIHI 5114
wuAfide Bmsmeiugmanslunmsvsuenviauuaiity wagdfoRnsiiiedes
MICB 462 Systematic Bacteriology 4(2-6-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215471 2.3%. 471 TrIng1vaaumsy 3(2-3-4)

NoulunA uNDU: 2.9%. 205 WAy 2.9%. 206; %38 1.9%. 207 kA 1.9%. 208

unumiaraudAyeiunsslussuuiing ssuuliinnvendunid undsiiegraauysduasa-
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T enuvanvanemstinwesaunislueniouty Bmslumsfinuninminegdundd msinse
Fogamsfineine1gdunsd  mamsainfanssmesgdunidludanndon  UFdmtusseninsenns:
Auvise WY wagdnd NsAuANlagdng  unuinvedunIdluevng anuduiusseninqaunsdlussuy
naewns Jadvdanndonditinarenisrusugdunidluems wazsfuiRnsiiieades

MICB 471 Microbial Ecology 3(2-3-4)

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

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.

215481 1.9%. 481 YIMY1AFINNTTY 3(2-3-4)
Fouluidosiuneu: 2.9%. 205 uay 2.99. 206; W30 2.9%. 207 WAz 2.9%. 208
n1swen Anden Wawl 1NuSnYIgdun3d N13RIUANNISIESYYeIRaUNTY waluladnisvdn
walulaBnisviensliuians nssdaieviuea tulesiaingduns emnswiin WsAuwadifen uaznsuan

ninerdly NMINEANTABUNTY ansUHTIue wavansd nsUssyndldydunidiuaiesdians ansuns n1s

Uszgndldiugmanslugdunidgnamnssy nstnidainideainissnugeavngsy wasujifnsiieites

MICB 481 Industrial Microbiology 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215491 2.3%. 491 duuu19ataing 1(1-0-2)
Soulviidesihuden: dnAnwsudil 4 wienumuiiuresniain
AnsiEuINaIUIBINIT AsUTTENLareAUTelaeIne nsTuliy nsdduenasulay
nAnweduseuazasunisiiauenanu
MICB 491 Microbiology Seminar 1(1-0-2)

Pre: fourth year standing or consent of the department
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How to present academic research, presentation and discussion by invited speakers,

presentation by students, discussion and conclusion.

215492 2.9%. 492 FI891UNYATIINYT 1(1-0-2)
Houlafidesiudou: dhAnwduli 4 viemuanuifiuvesaneien
mMadousnenudgmiiiey madeuundnge numuenans/nuideiiieites Yangunsal uas
HAN1TIYY  BAUTIENANITITY ATUNANTITITLLATNITTEWENA1591989 N1sdnvihuiandamfivay n1s

WianaranuiuulUanes Yszaumsallunisileuunninuninagying

MICB 492 Microbiology Reports 1(1-0-2)
Pre: fourth year standing or consent of the department
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.

215493 2.2%. 493 UgyniilAun1egadainen 3(0-9-0)
Houlvidesudeu: thnundudi 4 viemuanuiiuvesneivn
msiideluidefifetesiugataings fonssivinwnasin@nudanuaulasiuiu Fanns
ﬁﬁﬁeﬁmﬁ]ﬁﬁ%’mﬁmﬁaL“ﬂuﬂejmwd”m 1-3 e TnsfUSinanuiasysuaiuangauiudnauindnw
wagdiuruniaeiin 3 mizeRn fn1sdeunsnuwaznsaevdiniuan asliddududuiumela

(Satisfactory: S) ol Jufinele (Unsatisfactory: U)

MICB 493 Special Project in Microbiology 3(0-9-0)
Pre: fourth year standing or consent of the department
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.

215494 1.3%. 494 N3HNUYaTIING 3(0-18-0)
Heulviidesrnuriou: indAnwdudil a

nstinauvnagadsinefunagnamngsy mihenydde andu wienuduiidieuwihaeldins

guavesiAIuANNsiinnY uaz/mieenanse litfenin 270 $lus hAnwnazdoadeunsnuuaziiiaus

wan1siliney mslidsutuduiiumels (Satisfactory: 5) wieldluiiuamels (Unsatisfactory: U)

MICB 494 Training in Microbiology 3(0-18-0)
Pre: Fourth year standing
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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.

215498 1.3%. 498 AUNaANYINIRAYIIMEN 6 vaenn
Soulviidesiurew: dniinundudil 4 wienumuiiurouresnei
thnwUfoRnuiugaiiine uas/miesuiiierdedusumisifinihiifuRnveuudueuaiiou
winaulussdnsionvunsondieauressy Wusseznailidesndt 1 aanisAinwnazUfinauluaaiy
Uszneumshiifosndn 16 danvivie 480 Filueddeiiles illufuneunsuiifnuszseaiuluaeld
n1smfuguakazAIUANTEINITNIUR LA I 1A SUNoUNINEINMLE9TY waren913ET U nunfildTy
NOUNUIBIINAIAITITIINET peidin1sinvinenaisuaziiausnisuinuaineniigsu ﬂmﬁmséLLazé‘ﬁ'
aulaisludinvestuneunsufiinumeldnseununarlassnuaniafing uadnsildaniasany
aviadn
MICB 498 Cooperative Education in Microbiology 6 Credits
Pre: Fourth year standing or consent of the department
Students are required to work in microbiology and /or related fields in positions of
responsibility in a private organization or government office for not less than 1 semester with at least
16 weeks or 480 hours continuously. Students work like employees under the supervision of the
charge trainer at the organization and instructor (s) of the department. A written report and oral
presentation are required from the agency, faculty and people who are interested both in the

process of working within the framework and results from the cooperative education project.

506361 nu.n2. 361  piiduAuIneIly 3(2-2-4)

=

Noulun@aapnunou: 1.97. 102

[ Y]

Twunsvesssuugifuiy  nalnmstesiulsavesiame  auiunsvhauvesssuugiiauiu
FBseineg ilenaaeumsvhauvesszuugliduiy wadamsnsainlasendeismgiiduiy TsafiAeides
fuszuuniiguiy wazn1suszgndnnuingiauiulunislesiuuasShuilse

IMM 361 General Immunology 3(2-2-4)

Pre: BIOL 102

Development of immune system, defense mechanisms, immune responses and regulation,

evaluation of immune responses, immunological techniques, diseases related to immune system,

application of immunological knowledge for prevention and treatment of diseases.

3. Ay enden
201301 2.2%. 301 mmﬂaaﬂﬁ'ﬂLLazmmﬂ’umma%qmw 2(2-0-4)

NoulunAeunoY: 2.99. 200 %38 2.9%. 201 %138 2.9%. 205 %38 2.9%. 207
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m;mmEJLLazﬂg]'izLﬁ&J‘Uﬁ'LﬁaﬁaﬂﬁummﬂaamﬁsLLaxmmﬁummﬁamw NANNITATUAIIY
Uasndoiazausiuagm®inm - msdansenudemnadinm  msuftRiiiennudasademaiinm
gUnsaiundesduyana gunsalilonnulasnd mahaedelss BUFtAlunsusTuazmsvududelsn
wazfivandn’ nsdansverinite msdamsarstinmdalva

SC 301 Biosafety and Biosecurity 2(2-0-4)

Pre: MICB 200 or MICB 201 or MICB 205 or MICB 207

Laws and regulations on biosafety and biosecurity, principles of biosafety and biosecurity,
biorisk management, biosafety practices, personal protective equipment, safety equipment,
sterilization, procedures in packing and transport of pathogens and animal toxins, infectious waste

management, and management of biological spills.

202304 2.97. 304 Hes¥rsassddmiudeyamedaine 2(1-2-4)
Feulefidosinunew: 147, 101 wag 1.9, 103

unthuazunumyesmsaeansdeyanmsinermans  wiauazUssianvesdo  waznindenldl
wanzaufudeyaldenassvnadiiner masdeudeyamadrinendmivainede msaiisuazyuudinwene
fvadieldlunninauenumediiven msauasinserduinledeldlunsinauenumedyinen s
ahdeuvuduliinsfinvestonansdiner  msaislawosdmivdoyansdiiner  uazUfifinisd
\Aendes

BIOL 304 Creative Media for Biology Information 2(1-2-4)

Pre: BIOL 101 and BIOL 103

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.

202371 2.97. 371 iarAnen 4(3-3-6)
Reulvfidosinunew: 147, 101 war 1.9, 103
forivenineints Awindeuynenenm waensusuda dndulunsisedn uazninens
Tnminguszang Uiduiudseninedal@in mnuvannvatemsiinm Fagiimans nmudsundasunud
NIAENBANGINY UAENITAYUILUTINGIMNT wsesdielunsussdiuszuuine uywdusyuuing Jamn
Auwandeu wageannrauvieduftRnisiAgides
BIOL 371 Ecology 4(3-3-6)
Pre: BIOL 101 and BIOL 103
Evolutionary ecology, physical environments and adaptation, conditions and resources,

population ecology, species interaction, biodiversity, biogeography, succession, flux of energy and
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flux of matter, tools for assessing ecosystem, man and ecosystems, environmental problems and

field trip or related laboratories.

215303 2.9%.303 nindaunsUsysy Az uInnssunITInIW 1(1-0-2)
Fewlvfidosnunen: 147 101 uay 2.7, 103
‘1'71'mLLazgﬂLLUUGUENﬂﬁﬁuﬂiaw%’wéaumq{mm audyauazdonnassenitlsenanaglulseme
Tnefifenfuningaumsaan JuteyadniUnsuazinaluladiinin ansUnsveuinnssuniedinin n1s
90AN5TRIAT0 N159nansTRTuTRnTsUTNETIn AT S Es Y sukuuMsANATomIngdunislaa

LY

Juq fuutanssumanaluladiinim DUAYYIAINUMAINNANENTINNUAL WL IV YR AN ATOINUGNY
mﬁmmaﬂmmﬁmwuuﬂizL‘Wiﬁ ANIAINNIITININLAZNITAZLLAN T ININ
MICB 303 Intellectual Property and Biological Innovations 1(1-0-2)
Pre: BIOL 101 and BIOL 103
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.

215304 1.3%. 304 nsimuINAndudLaULUUEIIaMINIgaTIne 1(1-0-2)
Feulvfidoswrnuneou: 1.9%. 205
WATANITEBNKUY NIHAIU WAZNITIANITHEATUI UAXUINITNIRETIINGT NNTIATILYRAN
Vl?dﬁ;a%’ﬁ‘wm miﬁwmLLmﬁmLLazg‘ULLUUmn%ﬁmawmﬁ;a%ﬁmm MsUTukLIAALazULUUAY
é’aamwa&qﬂﬁﬂ miLﬁaﬂwamﬁmsﬁuazgﬂLLUUQiﬁQMWﬂQa%33MBW AINAIUIAIUUTZAUNNITAANNEINTU
AuAUIMItarUiuUssialug MImMAABUAIIALAENITUTMNTNITNARATUIN19ATTINET
MICB 304 New Product and Platform Development in Microbiology 1(1-0-2)
Pre: MICB 205
Techniques in designing developing and managing new products and services in
microbiology, market analysis in microbiology, concept and platform development for entering 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.

215306 2.3%.306  Ugeyruszhvguasuaundinduiiasiudmiuingadiainen 1(1-0-2)
Roulviidoaiunew: 1.99. 205 #39 2.9%. 207
ANunIngkavUsTnnvealyaUsshvguas e undinduiineitesiugatyinet Jyaiusshvglu

NUITEN99aTIINeT weUndindud msunuidesiugadiiner malmsgikavidlauedoyanieaa -
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Frinenedagrlssiviuazuaundndu n1sussendldUayiuseivglunisuilelymnimading)

a

Uszihunneasesssu demssziuasdedinlunisuszendlidyaiUseivg
MICB 306 Artificial Intelligent and Basic Applications for Microbiologist 1(1-0-2)
Pre: MICB 205 or MICB 207
Definition and types of artificial intelligence and applications related to microbiology, artificial
intelligence in microbiological research, applications for microbiological research, analysis and
presentation of microbiological data with artificial intelligence and applications, application of

artificial intelligence to solve microbiological problems, ethical issues, precautions and limitations in

the application of artificial intelligence.

215307 2.3%. 307 mMeAndainnddmiuiindon deau uazsssunfvia 1(1-0-2)
wazmanensiauniidedulugadainen
Feulvfidosinuneu: 1.3%. 205 3o 2.9%. 207
univudaandon deew uayssnnavia Whvsnensiauniiddu uazgadiiven nsAnd
Annsuaratessnlumifonmaadiine  mAduuasiannegadineniemudduiudunnden
HANTENUNNEIANYRUTINTTNRaTTINeT  ulsviensmiuaualun1sidesmuladiiner  winnssuga-
Inenileinuasnssuidedy  nsdAnulugadinendwmiuunasnmsdiugsfvegisdsdunasiimng
MsWALNTIg Y lasen1sysaNnts mstiauelasinis
MICB 307  Critical Thinking for Environment, Social, Governance 1(1-0-2)
and Sustainable Development Goals in Microbiology
Pre: MICB 205 or MICB 207
Introduction to ESG, SDG and Microbiology, critical thinking and ethics in microbiological
research, microbiological R&D for environmental sustainability, social impact of microbiological

innovations, governance policy in microbiological research, microbial innovations for sustainable

agriculture, case studies in microbiology for ESG and SDG, integrative project, project presentations.

215311 2.3%. 311 wondluludaiUosdu 3(2-3-4)
Soulafigewiunow: 1.99. 205 uay 2.9%. 206; ¥se 2.9%. 207 LAy 2.9%. 208

yndAefuweniluludasd madan1swenY 8981931 W1E AUNAINNAI8VDILaNALULLT AR

v ¢

aunsuIsuveenAluludad Ujduiusseninwmendlulu@adiuiuas dnmnervesweniluludad n1s

a 2 o A ay a ¢ = as £ = a A
LATEYLASATTLNUINYY bULNUDAYL "\]IUlIﬂﬁLUiEJ‘ULVlEJU Uqﬂﬂsﬂ?uzLLa%ﬁqiaaﬂﬂmﬁmqﬂﬂnﬂqwsﬁuﬂau 19

3 ¥ [

Uszgnaniesudsnnasy n1sUszendlugaavngsy nsussgndlumsinees wondluludadnininudidgy
¢ a wa o v
MaINTUNNg wazUfumn1sningtes
MICB 311 Introduction to Actinomycetes 3(2-3-4)

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

215371 2.3%. 371 Y My M9 3(2-3-9)
Foulaiigesiuniou: 2.9%. 205 uag 2.9%. 206

a 1 a

v a S a a ) aaa = H N
aﬂ’]WLLU@a@@J%@QR}]auWiEﬂuu’] @Wﬁwama\ﬁj"ﬂ"ﬂEJ‘V]’Nﬂ']EJﬂ’]WLLagLﬂﬁJWQJC‘]Bﬁ]aUW§Eﬂuu’] LUANLIY

q

[
(Y] I3

waznsldudeifanmusinuami fislaluduasanuddy hidluduazaruddy wonflutedad
Tuduavanuddy Inslnda wazanuddy @mie lveluwuaiiSouazansiy UNUIMYeIRaunIgly
NITUIUNTUYUIEUSINDIMT nszvIumaITad LA nsUdauaiiylaeduvsd AnudIAyLATYEAa
vo39aunIdluth uasufiRnsfiAeitos

MICB 371 Aquatic Microbiology 3(2-3-4)

Pre: MICB 205 and MICB 206

Environments of aquatic microorganisms, the influence of physical and chemical factors on
aquatic microorganisms, 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.

215382 2.3%. 382 fiRgatainendadu 2(2-0-4)
Heulviidesiunou: 1.9%. 205 war 2.9%. 206
fanuazmsliaduvidiiieduvdngudnionm  FBmafuieduasmsulanateya 1adnds
vosuynd nslidfgadinglunuifefumsdosaats Ussnaugdunidiifeniosiumadesaninues
AN YadImeadinlulinisiigadanvnnisndedin nsdldnw
MICB 382 Introduction to Forensic Microbiology 2(2-0-4)
Pre: MICB 205 and MICB 206
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.

215401 2.3%. 401  ANUABAAEYRIDIMITAIURAUNIE 3(2-3-4)

NouluNA UNDY: 2.9%. 205 WAL 2.9%. 206; %38 1.9%. 207 kA 1.9%. 208
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QAurEEfuauaendvenns undmesaunidnelsaussidumnsiuilouvesniunidnolse
Tuewns HadedAadesiunmaaiquaznsaiaansiiveesgdunidluemns wuaiiGenelsafiunainerms
donfladuasiy Th¥a Weledh uaramiesuadniiiendestumnulaondseimns gaunidnssvii
Ustanutaenduemauaraudnuay  MamuauqAuwnIsluemns mansvleTeie i ugaiainen
warUfURnsiAeadeq

MICB 401 Microbial Food Safety 3(2-3-4)

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

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.

215411 2.9%. 411 FaInevaain 3(2-3-4)
Feulefisosinunou: 2.9%. 205 uaz 2.9%. 206; %39 2.9%. 207 uag 2.9%. 208
uniiAgfuiAneweadin Iginsiinveuin lnseiunardugiuingveadia nsdadwanuay
awﬂiﬁﬁmmauﬁﬁ AUEIA VLR E1TOMITUAZESTINGIVOUTA NTTUIUNISINILLTR nugAansiag
MsUSuUssiudidia wazufonisiiAeades
MICB 411 Biology of Mushrooms 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.
215412 2.9%. 412 Y vaedan 3(2-3-4)
Foulviidesiuiou: 1.9%. 205 uag 2.9%. 206; Y30 1.9%. 207 Uag 2.9%. 208
UszifuazaudrAgueedad n15nTea8esdanlusssueI mﬁwmw;ﬂ'uasmiﬂq"?i”ﬂjﬁmﬁuaq
ganl wadinevesdad Invuinmsvedad lwuvueddularn1siasayveddad WugamansuaziugimnITuves
fadi mafuinuniad Sasdvilieadonasdadnelsa Sadlugnaivnisy warUfiRnisiiAeades
MICB 412 Biology of Yeasts 3(2-3-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
History and importance of vyeasts, 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.
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215437 2.3%. 437 Taauileszauluanavesdy 2(2-0-4)
Feulvfidosnunion: 1.9%. 205 uag 2.9%. 206; 30 2.9%. 207 War 2.9%. 208
wadiafugussduluanadmiunislaauiu ouleifiAsatedunslaauisszdulinana wanade
uazlAaudanAWesURILUATISY WaralinuazlAaulanAmesueIdaEd LUAESLaNIAIANDT N1TNTIAN
afuihndlolnauaznisines leuslawdu n1snateiug iesayadluy Transauwmeamans n1sussans
Bulpauil
MICB 437 Molecular Cloning of Genes 2(2-0-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215438 2.3%. 438 Uuanislaauileszauluianavastiy 1(0-3-0)
Goulaufidosiunew: 2.99. 205 uaz 1.9%. 206; ¥ie 2.99. 207 Was 2.9%. 208;
wazamglisunsounu 1.9v. 437
nswseransaiidmsunisirauiiu msatadludnAbueaniuaise msananatalnannuuaiiise

aa

adanlnsNesda n1seanwuulnsues nstiuUSuuiunl835NT 015 nsdaudutanarauleiidn

FUNIE NS DUADALDULD NITIASHUTARADUNNUT V89 E. coli Asdennes AU dLuUINaalnng

Y
L4

E. coli nsdimdenlalainsuanesunudiieislalaifiders nsesrvaevfiduediunsnluSaeuduuum
NAEn NIMEIRUIUAYDIRLOULBLATNITIATIES  N1TRTI93ABUTLUURLUSAURI875 western blot
Fransaumeamansiazgiutoya

MICB 438 Molecular Cloning of Genes Laboratory 1(0-3-0)

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and
concurrent to MICB 437

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 £. coli competent cell, transformation
of 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 westem

blot, bioinformatics and database.

215472 1.3%. 472 aYIINYIVBIENIUINADUFAV? 2(2-0-4)

NoulunA uNDU: 2.9%. 205 WAy 2.9%. 206; %38 1.9%. 207 kA 1.9%. 208
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Juvid QAuvddinusieded Yaunidludanedenledlnlnsiin qdunidiegluiiu qduvidluTmmmnaldfian
pmanigadiiver mslivsslenipduvisanannzundevantilumaluladdnm
MICB 472 Microbiology of Extreme Environments 2(2-0-4)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
Introduction to microbiology of extreme environments, alkaliphiles, acidophiles,
thermophiles, psychrophiles, halophiles, piezophiles, metallotolerant microorganisms, organic
solvent tolerant microorganisms, radiation resistant microorganisms, microorganisms in oligotrophic

environments, endolithic microorganisms, microorganisms in deep biosphere, astromicrobiology,

applications of microorganisms from extreme environments in biotechnology

215473 1.3%. 473 2YIMYIMNNITINEAT 2(2-0-4)

NoulunApeenuney: 2.99. 205 %38 2.3%. 207

uniAgInUdUnsAuMsinens dunsgluiy Uidunussenineiivwasadunsd Qaunsduay
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anuaeadonadininvesnsldqaunidnienisinuns nguneiedestunsldqaunidiionisinuns
anuAnvThmedlusweaqdundd uazmsuszgnadldledindludunainuns Ussdiullam uaznsdlfnuni
Wraulanenisinens

MICB 473 Agricultural Microbiology 2(2-0-4)

Pre: MICB 205 or MICB 207

Introduction to agricultural microbiology, soil microorganisms, plant-microbe interactions,
microorganisms and their mechanisms in plant, impact of agrochemicals and climate change and
microbial mitigation, isolation of plant-growth promoting and antagonistic microorganisms for plant
disease control, development of microorganism-derived products for agriculture, microbial utilization
of agricultural wastes, principle of biosafety for microbial applications in agriculture, legal regulations
associated with the use of microorganisms in agriculture, advances in microbial genomics and the

application of omics in agriculture, issues and case study related to agricultural microbiology.

215482 2.9%. 482  3aTIMeUAIRIEENS 1(1-0-2)

WoulunAaaNIunew: 2.9%. 205 WAL 2.9%. 206; 158 1.39%. 207 kay 1.3%. 208

a
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FPInelunIeed11e AuFuRusveIaUNIdsaLATaIdIa1 NMsduATIERaTeRNgNE kAL IngAUAIMS
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MICB 482 Cosmetic Microbiology 1(1-0-2)
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208
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.

215483 1.3%. 483 AUNIIUBL IUUTITH 3(3-0-6)
Foulafigesiunou: 1.99. 205 uay 2.9%. 206

1%
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nsasiiufliBaniiug auniduasusYamanslan aunislufausssuoimslan sduniduas Tamssa
Tesy  TuariamsITNyed amiouasTausssiiysd Qauviduazamdeulusu qdunidluan
fuadn ydunIslunulunaeilith dunsdlunuiausssud Aunsdluiausssuadslnl

MICB 483 Microbes and Cultures 3(3-0-6)

Pre: MICB 205 and MICB 206

Basic principles of the role of microbes on culture, microbes and human ethnicity,
principle for field study in ethnography, microbes and world history, microbes and world food
culture, microbes and beverage culture, fungi and human culture, algae and human culture,
microbes and ancient painting, microbial in carved stone materials, microbes in sub-aqua archeology,

microbes in fabric culture, microbes in modern culture.

215484 1.9%. 484 WAIIUNLEINAINYAUNTE 2(2-0-4)
Goulafidosiunew: 2.99. 205 %38 2.9%. 207
UmgnasunIedonanngdunid ANunaINAIgLazUNUIMYeIRaunIglunsnanndeu
MAFeNNTEUINNSNSTIATveInsHaandIumaden nmskanlulowna n1swdnlulefwanazlulaweni-
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MICB 484 Alternative Energy from Microorganisms 2(2-0-4)
Pre: MICB 205 or MICB 207
Introduction to alternative energy from microorganisms, diversity and role of microorganisms
in alternative energy production, biochemical process of alternative energy production, biogas
production, biodiesel and bioethanol production, microbial fuel cells and other alternative energy,
alternative energy production technology from microorganisms, application of alternative energy

technology from microorganisms.
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215495 2.3%. 495 WadaLdonassn19gataingn 1 1(1-0-2)
Houlafidewihudew: dnAnwidudi 3
mMsussEnsuazefuTeitenqatineiinaulauaziiualie Tadlmaiaunllegnanniuazlsl
aansuUsTeglunszuILATIBUY maununsAnule
MICB 495 Selected Topics in Microbiology 1 1(1-0-2)
Pre: Third year standing
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.

215496 2.3%. 496 WdaLaanassn199atiinegn 2 1(1-0-2)
Houlviidosrurew: dnAnwdudi 3
mMsussEsuazeiuTeitensqadineiinaulauaziiualie Talmsianllegnanniuazlsl
anansaussgeylunszuAndug muueunsAnule
MICB 496 Selected Topics in Microbiology 2 1(1-0-2)
Pre: Third year standing
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.

215497 2.3%. 497 WadaLaana35N199atainen 3 2(2-0-4)
Houlviidosrurew: dnAnwdudi 3
mMsussEsLazeRuTeThitensgadineinaulanasiiualie Julmsiaunllegnnniuazlsl
mmianiﬁ;aQ”luﬂizmu%ﬁu6] AUNSAnla
MICB 497 Selected Topics in Microbiology 3 2(2-0-4)
Pre: Third year standing
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.

602301 8.11%. 301 walulagdnmidosdu 3(3-0-6)
Joulvfideanunew: 2.99. 205 wie 1.9%. 207 %iSe 8.n%. 120; A wsuiindnw
UDNIYLDN
wmmaqqaum%ﬂﬁlﬂﬂuqmamnﬁm d1581m13 vilaveanisndn wedanisade nseu
AauFnansnvEn MafuiReirardn Tugimnss mamnezdsaiede nisvedusdeuuaiise waawa
msvsinsraifuamsuaylalgems
BIOT 301 Introductory Biotechnology 3(3-0-6)
Pre: MICB 205 or MICB 207 or BIOT 120; for non-majors only
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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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1. mnadudAnwiialy 30 vii8fn 1. vanaiwdnwiialy 24 wiqefin
1Ay 24 widefin | 1.1 nguAviduiinuzmemsiaansuazatun (Language Literacy) 9 wiagin
1.1 ngudwdumswruinusnisiugiZeus (Learner Person) 15 wijsefn | sdwmsuinAnmiifinanisaey e-Pro lifisszdy B1 vi¥aiftauwin* 9 yrein
001101 w.®. 101 mmé’aﬂqwﬁugm 1 3(3-0-6) | 001101 31.8. 101 m‘mé’qﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1 ENGL 101 Fundamental English 1
001102 we. 102 mwdinquitugiu 2 3(3:-06) | 001102 w6, 102 MwSsnguitugiu 2 3(3-0-6)
ENGL 102 Fundamental English 2 ENGL 102 Fundamental English 2
001201 8. 201 n1591udddasziuasnindausesdiusedvdug 3(3-0-6) | 001225 1.8, 225  n1widengudmsiingimansuazinalulad 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing ENGL 225 English for Science and Technology
001225 we. 225 awdnguluiduningmaniuazmeluladl  3(3-0-6) | » dwnfuihnwiiinanisaey e-Pro lussdudud B1 Suly vide ieuwin®
ENGL 225 English in Science and Technology Context 1) Jy11efu 3 wihein
204100 2.aw. 100 maluladaisaumneuasSinadeln 3(3-0-6) | 001225 1.9, 225 awdengudmivingieansuazinalulad 3(3-0-6)
CS 100 Information Technology and Modern Life ENGL 225 English for Science and Technology
1.2 nguimdunsiauvinesznsdugsouaiisassduianssy 2) Ay uden 6 Mirein
(Innovative Co-creator) 3 wiaedn | leedensnnszuauinddallil
201190 14w, 190 n13Aeaenditansugin n1suAtaym 001201 31.8. 201 A391UBE1ERNIUYIULANITTBUAENEUTZANBAIN 3(3-0-6)
wagnsAeansmeinemans 3(3-0-6) ENGL 201 Critical Reading and Effective Writing
SC_ 190 (ritical Thinking, Problem Solving and Science 001233 31.8. 233 AIWSINWAINTUNTADUNIRNTFIU 3(3-0-6)
Communication ENGL 233 English for Standardized Tests
1.3 nguimdunisiaudineznadunaiiasiiduuds 001241 318, 241 msyanSsnguiilentsdeans 3(3-0-6)
(Active Citizen) 6 WuenA ENGL 241 Oral Communication in English
140104 5. 104 maPunaiiies 3(3-0-6) | 001242 3.0, 242 \YalanvinyznIeruLaznIsAs 3(3-0-6)
PG 104 Citizenship ENGL 242 Exploring Reading and Writing Skills
201111 9.9%. 111 Tanuidnanmans 3(3-0-6) | *¥3alHUNANIADULIATFIUNINSINGWHINNUIENAYDIUNTINENGE

i el LA Taudiadi T A s nwoug i Uz asd
JusndnvalvesTadinuminerdododu 3
Usznaudag Wnuen19n1sd earsuaz v
(Language Literacy) inwgmauidnlanagnsly
walulad Adva (Digital Literacy) Wnwznig
Uszey ne ld'dggy1Usea vy (Artificial
Intelligence) sinwgn1silunaiioslan (Global
Citizen) WAwgn19Anas19@55ARATUTRNSTY
(Creativity and Innovation) Waginwea1sidu

§Usenaun1s (Entrepreneurial Skills)
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SC 111 The World of Science

Fydan 6 %uq8nn

*or an equivalent English proficiency test score as recognized by the

University’s official announcement

TiinAnwianiseunszuIuIN NN 3 NUAANEN 6 MUI8AN :INNTLUIY

SNaa o

1.2 nguivduinezanudilauaznisldinaluladfdiia (Digital Literacy)

Aol Select any courses from the followings 3 wiqein
nguimsumsimwinvensiudieus (Leamer Person) 204100 2.a1. 100 Fesihimsilyaussiusuazadvia 3(3-0-6)
462130 n.un. 130 enluifiayszdniu 3(3-0-6) CS_100 Artificial Intelligence and Digital Essentials

PHPC 130 Medications in Everyday Life 1.3 nguAvmuiineenisiunadiadlan (Global Citizen) 3 wiqefin
702101 vs.n4. 101 m3duluiausedniy 3(3-0-6) | 140104 3. 104 mudunaidles 3(3-0-6)

FINA 101 Finance for Daily Life

nauindiuntswauinuensilugsiuasieassduinnssy (Innovative Co-

PG 104 Citizenship

1.4 nguivadurinyznsAnai1eassAuazuinnss (Creativity and

creator)
013110 31.93. 110 I9Ineniuiinuszaniu 3(3-0-6)

Innovation) 3 BU2BAn

Tagtdanannnsyuiuimassaluil

PSY 110 Psychology and Daily Life

204123 9.AW. 123 Gnenmsteyailasiu 3(2-2-5)

201190 299, 190 nsAned1eiisany MswAtym wagnsaeansms

Inenenans 3(3-0-6)

CS 123 Introduction to Data Science

703103 ys.n9. 103 madufszneunisuasgatadesiy 3(3-0-6)

SC 190 Critical Thinking, Problem Solving and Science

Communication

MGMT 103 Introduction to Entrepreneurship and Business

A v o @ & A A v od . e
ngaRmuM NNy silunaiseaunds (Active Citizen)

801100 an.d. 100 agdmenssuludinusedtuy 3(3-0-6)

900100 2#.an. 100 3eanssutinisunneludinusesniu 3(3-0-6)

BME 100 Biomedical Engineering in Daily Life

ARCT 100 Architecture in Everyday Life

1.5 ngudvdurinuznisiudusznaums (Entrepreneurial Skills) 3 siaefin

Tagtdianannsyuluimassaluil

701185 U5.U%. 185 wadAn1sinn1sn1dasiedne 3(3-0-6)

ACC 185 Simple Tax Management Technigue

702101 vs.n4. 101 n15RuluTinusesniu 3(3-0-6)

FINA 101 Finance for Daily Life

703100 U5.09. 100 Augiumsainsgsnvansndnuasmaiuy 3(3-0-6)

HUszneauns

MGMT 100 Startup and Entrepreneurship Fundamentals
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3(3-0-6)

703103 u5.n3. 103 Maufszneunisuazgsiadasiy

MGMT 103 Introduction to Entrepreneurship and Business

SNaa o

1.6 ngu3viduvineeanudilauaznisldinalulagfiiia (Digital Literacy)

wia nquiwduinuznisiiunaiiaslan (Global Citizen) #3a nguivndiu

finwzn1suszendlddeynyiuszsivg (Artificial Intelligence) 3 wiqefia

Tagidanannnsyuiuimaelull

nauAmmuinueeuilawaznsldinaluladfdia (Digital Literacy)

204123 2,091, 123 Anenmsteyaidasiy 3(2-2-5)
CS 123 Introduction to Data Science

nquiriwinvemsdunadiadan (Global Citizen)

013110 31.92. 110 IpIneniuiiosed1iu 3(3-0-6)
PSY 110 Psychology and Daily Life

152100 g.aaf. 100 £IANAIAASTOUALT 3(3-0-6)
SSA 100 Social Science Around Us

154100 g.ou. 100 glemansidoy 3(3-0-6)
GEO 100 Introduction to Geograph

201192 2.9, 192 AREgNNANT 1(0-3-0)
SC 192 Doi Suthep Study

nauuinyen1sUszendlilygyrusehivg (Artificial Intelligence)

204171 2.am. 171 Ygygrsefugrimnaninans, 3(3-0-6)

CS 171 Artificial Intellicence Among Us

2. NUINIY AN
Field of Specialization
2.1 3vunu
Core Courses
202101 2.9, 101 FAnefiugiu 1
BIOL 101 Basic Biology 1

laideandn

a minimum of

105 %uq8fia

105 credits

33 wilefia
33 credits
3(3-0-6)

2. AUNIVNQNIE Laiflonan 104 wqein
Field of Specialization a minimum of 104 credits
2.1 3w mnu 26 miasfia

Core Courses 26 credits

202101 1.9, 101 F7Aveiiugiu 1 3(3-0-6)

BIOL 101 Basic Biology 1

essheauilunszuaindineiiugu
1(202101) wagUUuRn15T33nen 1 (202103)
Wiganaknn1seulunTzsuIniIvIRaTYIVe
(215205) uarUjUAn159a%1Ine7 (215206)
‘ma”ﬂqmﬁaﬁmﬂi:mu?ﬂm%'ﬁwmﬁugm 2

a wa a

(202102) warUjuAn1593Inen 2 (202104)
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202102 2.93. 102 %ﬁwm'ﬁugm 2 3(3-0-6)
BIOL 102 Basic Biology 2

202103 3.93. 103 YUANTIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

202104 2.9, 104 UJURN5TINe 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

203111 2.A3. 111 vl 1 3(3-0-6)
CHEM 111 Chemistry 1

203115 2.a. 115 UJURN15A3 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203206 1.a4. 206 \wildun3ddmsutindnwiuenaiuniviadl 3(3-0-6)

CHEM 206 Organic Chemistry for Non-Chemistry Students
203209 2.a3. 209 UURNsniiBunsddmiutndnwiuenaiaiviadl  1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

204101 2.a%. 101 AeuRumesidosdy 3(2-2-5)

CS 101 Introduction to Computer

38 204102 2.AN.102 MiAnsizvidayadaniey: nMsd1niadumaliauagnig

Uszend
Uszend

CS 102 Intelligent Data Analysis: Survey of Techniques and Applications

206115 2.A04. 115 upapdadmsuineImanssssuea 1 3(2-2-5)
MATH 115 Calculus for Natural Sciences 1

207117 2.00@. 117 UURnsHEnd 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 .9a. 187 #Wand 1 3(3-0-6)
PHYS 187 Physics 1

208262 2.0, 262 adRilesudmivInermansuazmalulad 3(3-0-6)

STAT 262 Elementary Statistics for Science and Technology

202103 3.97. 103 UfURNSTIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

203111 2.A%. 111 403 1 3(3-0-6)
CHEM 111 Chemistry 1

203115 2.a4. 115 UURN154A3 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203206 1.A4. 206 \pilduvaddmsutindnwiuenaiviisad 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 1.a31. 209 UURNseTiBunsddmsuindnyiuenmaiviall - 1(0-3-0)

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

206115 2.a0. 115 upagdadmiuine1mansossuya 1 3(3-0-6)
MATH 115 Calculus for Natural Sciences 1

207117 ava. 117 UJURNSHEANE 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 2.Wd. 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1

208262 2.0, 262 edlledudmUINemansuasmalulad 3(3-0-6)

STAT 262 Elementary Statistics for Science and Technology
211315 2.9, 315 Fuedidou 3(3-0-6)
BCT 315 Introductory Biochemistry
211319 2.9m. 319 UfTAmstuaiidesdu 1(0-3-0)

BCT 319 Introductory Biochemistry Laboratory

28NN IYUNY v lindngasau1sausu
wiunsinwlundngnsusudsema. 2569 o
v g ¥ S ma wus
UnAnugudi 1 a1vdvngadainen ldiseu
N5EUIWIY 215205 way 215206 Aauatud
= = A = Y a

7 1 2an1sAnwil 2 Favdngasiiu (n.e.
2564) tndAnwaglaiFeuindmnanlugudn

2 MAMsAni 1 nsusudseibinliananu

a

osiitnAnwaneenidletududi 2
YnAnwidean1sinuenisneuiines
\RertosiunsBounsaeusnuqadyine e
nangnslaasauwnsnlunisifeunisaeu
Fnendefvvesananivn Jsldsmnseuiuin
204101 waz 204102 AlkdnAnwidoniSou
ﬂszmu?mﬂm?%mﬁﬂwﬁnqmslﬁu (.7
2564)
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211315 2.9m. 315 Tuaiilodu 3(3-0-6)
BCT 315 Introductory Biochemistry
211319 2.9m. 319 UfTAmsTueiidossu 1(0-3-0)
BCT 319 Introductory Biochemistry Laboratory
2.2 F¥uen Taidoandn 57 widaeda | 2.2 Aven lidewnin 63 Wii8fin Lﬁam‘%uﬁ'ﬂwmmmwwmqﬁmqa%fmm
Major a minimum of 57 credits | Major a minimum of 63 credits ﬂmﬂwmmmuqmﬂsﬁu eﬁ'qqm{]umﬂﬁm

Tusuuilednatios 36 mienin wwdeafiuiviseiu 300-400 wazeehsies 18
mhein szfoalulvsziu 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

Tushuauilednation 36 mienin wwdeafiuivisyiu 300-400 wazethatios 18
mhein sgdoaduiviseiu 400

Among the credits earned from the major courses taken, a minimum of 36
credits must be from the advanced level courses (300-400), of which at least

18 credits must be from the 400 level courses

2.2.1 3 nanUsAy 48 w8 2.2.1 3 nantsny 57 wiaefin

Requirements 48 credits Requirements 57 credits

203236 2.a3. 236 USuaddiasizi 3(3-0-6) | 203236 2.A4. 236 USUIATIZY 3(3-0-6)
CHEM 236 Quantitative Analysis CHEM 236 Quantitative Analysis

203239 2.a4. 239 UfUANMsUSInadmszi 1(0-3-0) | 203239 1.A%. 239 UFURNSUTRAATIEN 1(0-3-0)
CHEM 239 Quantitative Analysis Laboratory CHEM 239 Quantitative Analysis Laboratory

215205 2.9%. 205 9a%7INen 3(3-0-6) | 215205 3.3%. 205 @¥IIMNEN 3(3-0-6)
MICB 205 Microbiology MICB 205 Microbiology

215206 2.3%. 206 U{URN159AT¥INEN 1(0-3-0) | 215206 1.3%. 206 UJURN159aTIINEN 1(0-3-0)
MICB 206 Microbiology Laboratory MICB 206 Microbiology Laboratory

215302 2.9%. 302 Ledosionnagatnine 1(0-3-0) | 215209 2.3%. 209 nswssEANNTENdMTuNITENULAEanAaAN

MICB 302 Microbiological Instrumentation mquaéﬁﬁwm 1(1-0-2)
215303 2.9%. 303 nsndaunistlayguazuinnssumeadiinin 1(1-0-2) MICB 209 Preparation for Internship and Cooperative Fducation

MICB 303 Intellectual Property and Biological Innovations

215305 12.3%. 305 NMIDBNUUUNITNARDINNIATIING 3(2-3-4)

MICB 305 Microbiological Experimental Design

in Microbiology

215301 2.3%. 301 n1sUsiuRunniIueIIskagiasl §URANNIMN99atinen

2(2-0-4)

Tontalunisusznaventwliundudia 39
Wasuwadivientediu dil

- AANSTUINTYT 3 ATEUlNIYn laun
nsngdunistgiuazuinnssunisdinnw
(215303) lngUsuidunsyuiuiveniden
Weseumine dedednlfinsdneusy
Wenfuninsaumyayedisroiies ua
fluSusesaussaus UnAnwrainisaldsiu
ausuluganand TnAnwiasaanlesied
MsAnE AanszunivinTInewassa
e (215313 waz 215314) Fadunszuiu
391 4 wieAa laeiunszuiuivndiag
Ineuaglisainen (215325 way 215327)

FadunszunAv 3 mheiauwnu eaand

v
= a

o eanasonad nsn1sLTous 189
nAngnsil
- Wansgurdvnendasule 1 nssuiidn

Town AsteseuANunsaud mSunsEinaIu
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215312 2.9%. 312 awieineuainsindvine ey 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology

215313 2.9%. 313 Wn313neN 4(3-3-6)
MICB 313 Mycology

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

215431 1.9%. 431 WUgFNansveIaUN3e 3(2-3-4)
MICB 431 Microbial Genetics

215441 1.2%. 441 @ITINY1VOILUATISE 3(2-3-4)
MICB 441 Bacterial Physiology

215462 1.9%. 462 SEUUNTIAGMUNLUATISY 4(2-6-4)
MICB 462 Systematic Bacteriology

215471 1.3%. 471 G0AIME1V0aUN3E 3(2-3-4)
MICB 471 Microbial Ecology

215491 1.3%. 491 dUNUIATIINEN 1(1-0-2)
MICB 491 Microbiology Seminar

215492 1.3%. 492 F1ENUNNYATIINGT 1(1-0-2)
MICB 492 Microbiology Reports

215493 1.3%. 493 YymfivAun19adine) 3(0-9-0)
MICB 493 Special Project in Microbiology

215494 1.3%. 494 NSANNUIATIINEN 3(0-18-0)
MICB 494 Training in Microbiology

506361 nu.n3. 361 giiduiuladisInevhly 3(2-2-4)

IMM 361 General Immunology

MICB 301 Food and Microbiological Laboratory Quality Assurances

215302 2.9%. 302 LA3esilen19gaTaiven 1(0-3-0)
MICB 302 Microbiological Instrumentation

215305 7.3%. 305 N15BONUUUNITNARBINIFATIING 3(2-3-4)
MICB 305 Microbiological Experimental Design

215312 7.4%. 312 aweiewarinsindinendodu 3(2-3-4)
MICB 312 Introductory Phycology and Protozoology

215325 _2.3%. 325 1ag13nen 3(2-3-4)
MICB 325 Mycology

215327 12.2%. 327 lafaiven 3(2-3-4)
MICB 327 Virology

215381 2.9%. 381 lulashulemuazqduvidnelsaluuyued 3(2-3-4)

MICB 381 Microbiota and Pathogenic Microorganism in Human

215431 2.9%. 431 Wugmansvoauvsd 3(2-3-4)
MICB 431 Microbial Genetics

215433 .99, 433 M3UATILNIINRAWTSHLarTiasauwmAans 3(3-0-6)
MICB 433 Microbial Genome Analysis and Bioinformatics

215441 1.9%. 441 &@ITIN1VILUATISY 3(2-3-4)
MICB 441 Bacterial Physiology

215462 1.9%. 462 SzUUNTINTIMUNLUATILTY 4(2-6-4)
MICB 462 Systematic Bacteriology

2156471 2.2%. 471 Aeing1wegdusd 3(2-3-4)
MICB 471 Microbial Ecology

215481 1.3%. 481 YVINYIYAAINNTI 3(2-3-4)
MICB 481 Industrial Microbiolog

215491 1.3%. 491 @ULUNFATIINEN 1(1-0-2)

MICB 491 Microbiology Seminar

wazaniafin¥In199adaiInen (215209) uay

A & a o o
NurenUIAUY

- Wi enUefu 6 nsruaivn lawn

@)

N15UTeAUAMAINA TUOINITUAY
WU uRn1smne9aTainet (215301)
Win13Ne (215325)

Ta¥einen (215327)
luleslulenuazqdunidnelsalunywe
(215381)

MIIATILRILUNAUNI SuasTransau
wAManS (215433)

aTVINEIRRAINNTIY (215481)
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215492 1.3%. 492 S1ENUNNI@TIINGT 1(1-0-2)
MICB 492 Microbiology Reports

215493 2.3%. 493 JgymiiAumna9advine, 3(0-9-0)
MICB 493 Special Project in Microbiology

215494 2.3%. 494 NSHNNURATIINEN 3(0-18-0)
MICB 494 Training in Microbiology

506361 yu.m. 361 duiuIngwialy 3(2-2-4)
IMM 361 General Immunology

2.2.2 3y uenidon Lidesndn 9 wihefia | 2.2.2 v neniden lidosnin 6 wiaefin | lelindngaaiinlonaluninFousling

Major Electives

a minimum of 9 credits

= a &
denannszuiiviseluil

Major Electives a minimum of 6 credits

= a &
donannnseuiuivselull

Select any courses from the followings 201301 2.9%. 301 anudaendouarauiuamiadanm 2(2-0-4)
201301 2.9m. 301 AnuvaensauarALsuAmTInw 2(2-0-4) SC 301 Biosafety and Biosecurity

SC 301 Biosafety and Biosecurity 202304 1.97. 304 ﬁaa%ﬁaassﬁém%%’ayjamq%ﬁm1 2(1-2-4)
202304 1.97. 304 ?%aa%waaaﬁéw%’uaﬁagamw%ﬁmm 2(1-2-4) BIOL 304 Creative Media for Biology Information

BIOL 304 Creative Media for Biology Information 202371 2.97. 371 Haing) 4(3-3-6)
202311 2.9, 311 FnenszAuaduazluana 4(3-3-6 BIOL 371 Ecology

BIOL 311 Cell and Molecular Biology 215303 2.3%. 303 vinddunisyguazuinnssuniadanin 1(1-0-2)
202353 2.973. 353 E"i’mgm";mm“uadﬁﬂv 3(2-3-4) MICB 303 Intellectual Property and Biological Innovations

BIOL 353 Plant Morphology 215304 1.3%. 304 MsiawEAiuTiuazUkUUgsAAlmimgativinet  1(1-0-2)
202371 2.7 371 dnAen 4(3-3-6) MICB 304 New Product and Platform Development in Microbiology

BIOL 371 Ecology 215306 2.9%. 306 ﬁ@zynﬂszﬁwﬁuamaﬂwam‘i?ulﬁaqﬁuﬁm%uﬁm]a%ﬁwm
202432 1.7, 432 wiAluladfAduie 3(3-0-6) 1(1-0-2)

BIOL 432 DNA Technolog MICB 306 Artificial Intelligent and Basic Applications for Microbiologist
202433 9.9, 433 ASumnfldnfuasnsvend 3(3-0-6) | 215307 2.99. 307 MsAadsimnvidmivdsnnden dsau uavsssnva

BIOL 433 DNA Barcoding and Applications wazilvanemstaunideiilugataine 1(1-0-2)
202438 1.91. 438 3i’wmmwmwwé 3(3-0-6) MICB 307 Critical Thinking for Environment, Social, Governance

fupnuaulaveaindnviuaziialenialy
n15UsEnauainvesiudin  F9UTuUe
nszUaAvLendendal

- FNTEUIUWIYY 91U 14 NTTUIAN
laun 202311, 202353, 202432, 202433,
202438, 202475, 214301, 214310, 214340,
214411, 215301, 215381, 215433 wa ¢
215481

- fUNTEUIAN $1UIU 6 NITUINIV
215303, 215306, 215307, 215472, 215473
Wey 215484
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BIOL 438 Human Evolution

and Sustainable Development Goals in Microbiology

202475 2.9, 475 _fiwingAuanday 3(3-0-6) | 215311 2.9%. 311 ueniluluTadosdu 3(2-3-4)
BIOL 475 Environmental Toxicology MICB 311 Introduction to Actinomycetes
214301 .83, 301 dnifinszgndunds 3(2-3-4) | 215371 2.3%. 371 fga%ﬁwmmaﬁw 3(2-3-4)
ZOOL 301 Vertebrate Zoology MICB 371 Aquatic Microbiology
214310 283, 310 dnilaifinseendumda 3(2-3-0) | 215382 2.9%. 382 GRgadainendosiu 2(2-0-4)
ZOOL 310 Invertebrate Zoology MICB 382 Introduction to Forensic Microbiology
214340 .87, 340 d0iNAaIN1aTIINGT 22-0-4) | 215401 72.3%. 401 ANUUABASEVDIIMTAIURAUNTE 3(2-3-4)
ZOOL 340 Laboratory Animals in Biology MICB 401  Microbial Food Safety
214411 3.87. 411 Us@ninen 3(2-3-4) | 215411 1.3%. 411 TIInenveudia 3(2-3-4)
ZOOL 411 Parasitology MICB 411  Biology of Mushrooms
215301 2.3, 301 N1sUsEiugUAINUD N SaRIUfURNINaTine | 215412 7.4%. 412 Fivenvesdad 3(2-3-4)
2(2-0-4) MICB 412  Biology of Yeasts
MICB 301 Food and Microbiological Laboratory Quality Assurances 215437 3.2%. 437 Iﬂauﬁassﬁuimaqamaa@u 2(2-0-4)
215304 1.3%. 304 MR INEATUILar JULUUTIATIMINIRaTYINeT 1(1-0-2) MICB 437  Molecular Cloning of Genes
MICB 304 New Product and Platform Development in Microbiology | 215438 1.3%. 438 UfjUfin1slaauisseauluanavesdiu 1(0-3-0)
215311 2.9%. 311 wendluludadesdu 3(2-3-4) MICB 438 Molecular Cloning of Genes Laboratory
MICB 311 Introduction to Actinomycetes 215472 2.9%. 472 {airingesmnmzmiadeugad 2(2-0-4)
215371 3.9%. 371 ﬁ;a%ﬁﬂmﬂﬂdﬁﬁ 3(2-3-4) MICB 472 Microbiology of Extreme Environments
MICB 371 Aquatic Microbiology 215473 3.9%. 473 ﬁga‘ﬁﬁwmmamsmﬂym 2(2-0-4)
215381 2.99. 381 9Auviduszdiiu uasqdunidnelsaluuyud 3(2-3-4) MICB 473 _Agricultural Microbiology
MICB 381 Normal Flora and Pathogenic Microorganisms in Human 215482 1.9%. 482 s;a%'ﬁwml,ﬂ?aaﬁwma 1(1-0-2)
215382 2.3%. 382 ﬁaﬁga%’ﬁwmﬁmﬁu 2(2-0-4) MICB 482 Cosmetic Microbiology
MICB 382 Introduction to Forensic Microbiology 215483 1.3%. 483 ﬁgauwgﬁuas’?ﬁuuﬁiim 3(3-0-6)
215401 2.2%. 401 AuUaBAisveI WM INUIAUNTE 3(2-3-4) MICB 483 Microbes and Cultures
MICB 401  Microbial Food Safety 215484 1.3%. 484 WAMUNNGFANINYAUNTE) 2(2-0-4)
215411 3.3%. 411 A Ingvaaiin 3(2-3-4) MICB 484 Alternative Energy from Microorganisms
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MICB 411  Biology of Mushrooms 215495 1.3%. 495 delienasInIeaTIine, 1 1(1-0-2)
215412 2.3%. 412 FIne1vesdan 3(2-3-4) MICB 495  Selected Topics in Microbiology 1

MICB 412  Biology of Yeasts 215496 1.3%. 496  FladenasINRatIivel 2 1(1-0-2)
215433 9.3%, 433 MFAAsgvdluigdusduasiiasauwmanmans  3(3-0-6) MICB 496 Selected Topics in Microbiology 2

MICB 433 Microbial Genome Analysis and Bioinformatics 215497 1.3%. 497  ¥lawdenassn1agatnivel 3 2(2-0-4)
215437 3.3%. 437 Iﬂauﬁaisﬁﬂmaqa%aﬁu 2(2-0-4) MICB 497 Selected Topics in Microbiology 3

MICB 437  Molecular Cloning of Genes 602301 8.1%. 301 walladtanmidesdu 3(3-0-6)
215438 1.3%. 438 UfUANsleauiisseaulananavesdy 1(0-3-0) BIOT 301 Introductory Biotechnology

MICB 438 Molecular Cloning of Genes Laboratory
215481 1.3%. 481 a¥IN1QAAIMNTTY 3(2-3-4)

MICB 481 Industrial Microbiology
215082 2.9%. 482  aTAMeATEId 0N 1(1-0-2)

MICB 482 Cosmetic Microbiology
215483 1.3%. 483 AUNTOLAYIMUSTIY 3(3-0-6)

MICB 483 Microbes and Cultures
215495 1.3%. 495 volRonaTINIeaTYinel 1 1(1-0-2)

MICB 495  Selected Topics in Microbiology 1
215496 1.3%. 496  WUBLERNATINNRAYIINGT 2 1(1-0-2)

MICB 496  Selected Topics in Microbiology 2
215497 3.3%. 497  ¥UaldenasIn1easIImnen 3 2(2-0-4)

MICB 497  Selected Topics in Microbiology 3
602301 0.n%. 301 wieluladtanmiasdu 3(3-0-6)

BIOT 301 Introductory Biotechnology
2.3 31n (@) liidloenan 15 waeia 2.3 37 (@) laifonan 15 wioeiin
Minor (if any) a minimum of 15 credits Minor (if any) a minimum of 15 credits

1) dnfnwivsrasdaziSeuivin onadenSeuinivluaivlaflefilnaeu

a v al ' dl‘ a =ll o o LY =
pruUsenaunnInetaeidoedluy 13 a9 Tv1ind dageud nsuindne

1) WnAnwAivszasdaziSeuinin oradensouwivnluanlaflendageuny

UsgniauuiInedeid galuyd 15 09 Tulnn U agaud nsuidndnen




156

NANGATLAN W.A. 2564 nangnsuTuUge w.e. 2569 wianalunsuTuuge
winendededv lddesndn 15 miedn lnearudfiureuresenaseivine | uninerdedodu lidesndn 15 wiiein lnsanudiureuvetennsefivinm
Fynen Jen
Students who wish to have minor may take courses corresponding to any | Students who wish to have minor may take courses corresponding to any
minor listed in Chiang Mai University announcement about minors being | minor listed in Chiang Mai University announcement about minors being
offered for CMU students for at least 15 credits with approval of an | offered for CMU students for at least 15 credits with approval of an academic
academic advisor. advisor.
2) wnAnwitlidesmsSewdnin dondounszunduilude 2.2.2 lidesndy | 2) dndnwiilifeinisGewdnin  FenSeunssundwilude 2.2.2 3nlitesnin
15 niheie 15 wihefin
Students who do not wish to have a minor must select at least 15 credits | Students who do not wish to have a minor must select at least 15 credits
from 2.2.2 from 2.2.2
3. RUINIBNADNLES Laidandn 6 WiEhn 3. AUNIBADNLES Tiidaania 6 wiaein
Free Electives a minimum of 6 credits Free Electives a minimum of 6 credits
4. IMUIUMNLANTINAAANANGAT litfesndt 141 wiqefia 4. IUUMNYANTINARDANENGAT laitfosndn 134 wiqefia
WHUERNIANY
NANGATLAN W.A. 2564 nangnsuTuUge w.ea. 2569 wianalun1suIuuge

Tifunuaniadnw

1. a3y dnwnaly 24 wiwin

1.1 ngudmdurineenianisiednsuaznw (Language Literacy) 9 wiqefia

AmsuinAnuniifinanisaey e-Pro luifissedy B viawdisuwin* 9 wihein

001101 91.8. 101 mwﬁqﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

001102 31.8. 102 mmé”ﬂﬂqwﬁyugm 2 3(3-0-6)

ENGL 102 Fundamental English 2

001225 31.9. 225 _n1wisengudmsuingemanswaginalulad 3(3-0-6)

ENGL 225 English for Science and Technology

« Ausutind@nuniinanisasy e-Pro Tusedudaus B1 Tuld wSe wieuma*

A o PR} v a v o 4 o
WaalenmaliidnAnwildiseus ineumen

Aanssuasuassussaunsaldinlrunniy
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1) 31UsAY 3 Wilein

001225 31.9. 225 _a1wsgengudmsiinegmansuwazivalulad 3(3-0-6)
ENGL 225 English for Science and Technology

2) 31Lden 6 1ulefn

Tpgidanannnszuitinsweludl

001201 31.9. 201 N581ULENTRINTUIULALNSTBUBE1STUTLENTAIN 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001233 31.8. 233 NIWSINQWAINTUNTADUNINTFIU 3(3-0-6)
ENGL 233 English for Standardized Tests

001241 31.9. 241 miv‘w,mmmé”aﬂqwl,ﬁ'ami?iami 3(3-0-6)

ENGL 241 Oral Communication in English

001242 31.9. 242 \Jnlaninwen1581uLarn1STeY 3(3-0-6)
ENGL 242 Exploring Reading and Writing Skills

YL UNAN TEBUNIATFIUNIWISING WAL TLNIAYDINNIINENETE)

*or an equivalent English proficiency test score as recognized by the

University’s official announcement

1.2 ngsiviwiinesanudlawaznisldmaluladadvia (Digital Literacy) 3 wiqefia

204100 2.a1. 100 Fesihimstlyaussiuguasddvia 3(3-0-6)
CS 100 Artificial Intelligence and Digital Essentials

1.3 nguAvmuiineenisiunadiadian (Global Citizen) 3 wqefin

140104 3. 104 madunaidles 3(3-0-6)

PG 104 Citizenship

1.4 nguivduiinuznsinaineassfuazuinnssu (Creativity and

Innovation) 3 %U2BAn

Tagtdanannsyuluimassaluil

201190 23w, 190 m1sAneenafilansaann nMsuidyn waynnsaed1snig

Inenenans 3(3-0-6)
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SC 190 Critical Thinking, Problem Solving and Science

Communication

900100 2A.an. 100 Ianssudnisunmeludinusesniu 3(3-0-6)

BME 100 Biomedical Engineering in Daily Life

1.5 nguivshurineen1siudusenauns (Entrepreneurial Skills) 3 wiqefin

Tagtdanannnsyuiuimassaluil

701185 Us.u%. 185 wAlAN15IAN1SANEaE19dNe 3(3-0-6)

ACC 185 Simple Tax Management Technique

702101 vs.n4. 101 n15RuluTinusysniu 3(3-0-6)

FINA 101 Finance for Daily Life

703100 U5.n3. 100 Nugunsad1sgsnaaniindnuaznisdu 3(3-0-6)

fUszneauns

MGMT 100 Startup and Entrepreneurship Fundamentals

703103 y5.n9. 103 mafiuffuszneunsuasgatadesiy 3(3-0-6)

MGMT 103 Introduction to Entrepreneurship and Business

sSaa

1.6 nguivdurinuzanudilawasnisléinaluladfadvia (Digital Literacy)

w38 ngudmndwiineznsilunaiiaslan (Global Citizen) w3a nguivisiu

finwen1suszendldUayny1uszivg (Artificial Intelligence) 3 wiqeia

Tpadanannnszuliiveeluil

nauAvurinweauilaasmsldmalulagfiia (Digital Literacy)

204123 9.0, 123 Inemstoyaiinady 3(2-2-5)

CS 123 Introduction to Data Science

nguimsuinwzmalunadadlan (Global Citizen)

013110 31.32. 110 InInenduFiausedriu 3(3-0-6)

PSY 110 Psychology and Daily Life

152100 a.a@ad. 100 FIAuFNEAITaUAIL 3(3-0-6)

SSA 100 Social Science Around Us




159

NANGATLAN W.A. 2564

nangasUTuUTe w.e. 2569

winnalun1susuuge

154100 g.0u. 100 glmansiiasy 3(3-0-6)

GEO 100 Introduction to Geography

201192 9.9%. 192 ARUFMNANW 1(0-3-0)
SC 192 Doi Suthep Study

nauAmuinyen1sUszendlilygyiusehivg (Artificial Intelligence)

204171 2.am. 171 YgygruseRugriunalananisy 3(3-0-6)
CS 171 Artificial Intelligence Among Us
2. ANNIBUQNIE laitfaandn 104 viseia
Field of Specialization a minimum of 104 credits
2.1 ¥mnU 26 W8N
Core Courses 26 credits
202101 2.%3. 101 %ﬁwwﬁugm 1 3(3-0-6)
BIOL 101 Basic Biology 1
202103 2.9, 103 YUAN15HINeN 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
203111 2.A3. 111 1pdl 1 3(3-0-6)
CHEM 111 Chemistry 1
203115 4.3, 115 YUFN15uAd 1 1(0-3-0)

CHEM 115 Chemistry Laboratory 1

=

203206 7.A3l. 206 wadaunsdd1nsuinAnwiuenaivniviesl 3(3-0-6)

CHEM 206 Organic Chemistry for Non-Chemistry Students

) PR

203209 2.3 209 YR sindidunsddmiuinfnwiuenniadsiedl  1(0-3-0)

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

206115 2.00. 115 uAaaadviuIneImManIossaua 1 3(3-0-6)
MATH 115 Calculus for Natural Sciences 1

a wa

207117 2.0, 117 UJUAnsHAnd 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
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207187 .. 187 Wa@nd 1 3(3-0-6)
PHYS 187 Physics 1

208262 1.0, 262 adalasudmvsuinenmansuazinalulad 3(3-0-6)

STAT 262 Elementary Statistics for Science and Technology

211315 2.9m. 315 Fuefidiosdy 3(3-0-6)

BCT 315 Introductory Biochemistry

211319 29w 319 Ufiimstueiidoy 1(0-3-0)

BCT 319 Introductory Biochemistry Laboratory

2.2 3yuen Lidasndn 63 Ve

Major _a minimum of 63 credits

ludhunuliedaties 36 visefin svdeaduiusydu 300-400 waveesioy 18

nihein ardeaduiumsesu 400

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

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

18 credits must be from the 400 level courses

2.2.1 Ay eninuy 57 viqefin
Requirements 57 credits
203236 1.A31. 236 _US1103AEN 3(3-0-6)

CHEM 236 Quantitative Analysis

203239 2.a31. 239 YAURN15USINAAAT 1N 1(0-3-0)

CHEM 239 Quantitative Analysis Laboratory

215205 1.3%. 205 873NN 3(3-0-6)
MICB 205 Microbiolog

215206 1.3%. 206 _UJURN1598T3INEN 1(0-3-0)
MICB 206 Microbiology Laborator

215209 2.3%. 209 A15LATEUANUNSBUAMSUNSENNULAARAAFEnW

M9qadiinen 1(1-0-2)
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MICB 209 Preparation for Internship and Cooperative Education

in Microbiology

215301 2.3%. 301 n15UseiuRuMNAIueINSkaEia sl §URAN1IMN99aTYInen

2(2-0-4)

MICB 301 Food and Microbiological Laboratory Quality Assurances

215302 2.9%. 302 ie3asilan1eqataiven 1(0-3-0)

MICB 302 Microbiological Instrumentation

215305_2.3%. 305 N1309NLUUNITNARBINIFATIINEN 3(2-3-4)

MICB 305 Microbiological Experimental Design

215312 1.3%9. 312 @ wseineuaylnsingiineniodsu 3(2-3-4)

MICB 312 Introductory Phycology and Protozoolog

215325 3.9%. 325 Wins13nen 3(2-3-4)
MICB 325 Mycology
215327 2.3%. 327 Lh¥ainen 3(2-3-4)

MICB 327 Virology

215381 2.9, 381 lulashulemuazqduvidnelsaluuyued 3(2-3-4)

MICB 381 Microbiota and Pathogenic Microorganism in Human

215431 2.9%. 431 Wugansueqauvse 3(2-3-4)
MICB 431 Microbial Genetics

215433 .99, 433 M3UATILNIINRAWSHLarTiasauwmAranS 3(3-0-6)

MICB 433 Microbial Genome Analysis and Bioinformatics

215441 2.9%. 441 &353IN8NV0UATLSE 3(2-3-4)
MICB 441 Bacterial Physiology

215462 1.3%. 462 S¥UUANSIATILUNLUATISY 4(2-6-4)

MICB 462 Systematic Bacteriology

215471 1.3%. 471 90AINg1U039aUNIE 3(2-3-4)
MICB 471 Microbial Ecolog
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215481 2.9%. 481 JaTIING1QAAINNTTY 3(2-3-4)

MICB 481 Industrial Microbiology

215491 2.9%. 491 &unw19atyinen 1(1-0-2)
MICB 491 Microbiology Seminar

215492 1.3%. 492 $1891UN19YaTINEN 1(1-0-2)

MICB 492 Microbiology Reports

215498 2.3, 498 AnAAAN¥INIRATIINEN 6 Ve

MICB 498 Cooperative Education in Microbiology

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

2.2.2 3y eniden lidagndn 6 wiowia

Major Electives a minimum of 6 credits

= a &
\denannnseniuivselul

201301 2.9%. 301 ﬂ’ﬂll‘daE)ﬂﬁEJLLﬁ%ﬂ’JWiJﬁUﬂ&V]’N%’JﬂWW 2(2-0-4)

SC 301 Biosafety and Biosecurit:

202304 2.9, 304 Aeatsassrdviudoyanisiainen 2(1-2-4)

BIOL 304 Creative Media for Biology Information

202371 2.97. 371 Gne3nen 4(3-3-6)

BIOL 371 Ecolog

215303 2.2%. 303 niwddumlayaiuasuinngsamisgnnim 1(1-0-2)

MICB 303 Intellectual Property and Biological Innovations

215304 1.3%. 304 MsiawEAduTiuazUuUUgIAAlmimMRaliner  1(1-0-2)
MICB 304 New Product and Platform Development in Microbiology
215306 2.9%. 306 ﬂagagﬂﬂssﬁwﬁuazuaﬂwémﬁi?ut.ﬁyaqﬁuﬁm%uﬁm;a%ﬁwm
1(1-0-2)

MICB 306 Artificial Intelligent and Basic Applications for Microbiologist

215307 2.9%. 307 MsAASRMINYEMSuAwInaey dia3 LarsIsanNAuIa
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uazithuanen s ndseulugadainen 1(1-0-2)

MICB 307 Critical Thinking for Environment, Social, Governance

and Sustainable Development Goals in Microbiology

215311 2.3%. 311 wendluludaiasdu 3(2-3-4)

MICB 311 Introduction to Actinomycetes

215371 2.3%. 371 38NN 3(2-3-4)
MICB 371 Aquatic Microbiolog

215382 2,29, 382 GRgataine oy 2(2-0-4)

MICB 382 Introduction to Forensic Microbiology

215401 1.3%. 401 ANUUAeAfEU8RIMIAIUAUNSE 3(2-3-4)
MICB 401 Microbial Food Safety

215411 7.3%. 411 FInenuasdia 3(2-3-4)
MICB 411  Biology of Mushrooms

215412 2.3%. 412 §3Inenvesdad 3(2-3-4)
MICB 412 Biology of Yeasts

215437 7.3%. 437 \eauilssgiulaianauasdy 2(2-0-4)

MICB 437 Molecular Cloning of Genes

215438 1.3%. 438 UfjUAnslaauilssyiulianauasdy 1(0-3-0)

MICB 438 Molecular Cloning of Genes Laboratory

215472 1.3%. 472 9a¥1IN1U04AN1ILUINRONAAT 2(2-0-4)

MICB 472 Microbiology of Extreme Environments

215473 3% 473 a¥VINYINNNITNYAT 2(2-0-4)
MICB 473 Agricultural Microbiology

215082 .99, 482 _qaTiivenaiesdens 1(1-0-2)
MICB 482 Cosmetic Microbiolog

215483 1,99, 483 AUNIORATIAUTTIY 3(3-0-6)
MICB 483 Microbes and Cultures
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215484 1.3%. 484 WAMUNILFNINFEUNTE 2(2-0-9)

MICB 484 _Alternative Energy from Microorganisms

215495 1.3%. 495 vhiaidenasiniigaliviven 1 1(1-0-2)

MICB 495 Selected Topics in Microbiology 1

215496 1.9%. 496 _hialdianassniegataingl 2 1(1-0-2)

MICB 496 Selected Topics in Microbiology 2

215497 1.3%. 497 hdaldenassniataing 3 2(2-0-4)
MICB 497 Selected Topics in Microbiology 3
602301 8.9, 301 _wielulafTanmiiady 3(3-0-6)

BIOT 301 Introductory Biotechnology

2.3 3ln_ (di) laitfaendn 15 wiqefin

Minor (if any) a minimum of 15 credits

1) Wn@nwiuszasdazseuinin eradenssuisinluanleflendagauniy

UsgnrAun1Inengetdesduy 159 Te1lnitdadeud1nsudnd nwl

a v RINK ' A < cal =
MW’]UWEJ']ﬁEJL“UENIWN LLll'Ll?’JEJﬂ'J’] 15 AUBANA IﬂEJﬂ'J’]lILWU“ZI@UT?N@'H]']?EJWU?HW’]

Jyuen

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

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) vnfnwiilidaimsiSewivin deniSeunseunuinlude 2.2.2 8nliiiasndn

15 misefin
Students who do not wish to have a minor must select at least 15 credits

from 2.2.2

3. VIRV NHaNES lsitfoundn 6 Miuaein

Free Electives a minimum of 6 credits

4. INUMINYANTINARDANANEGAT liiflesndn 134 neia




5. 1519 U ULRUN1SANELANNULLNUNTSANWA L1

BHUNISANELAY UUNR

WNUN15ANEN TN HUUNR

Wi 1 W 1

aamMsAnundi 1 nienn aAmMsAnedi 1 viEnn

001101 4.®. 101 mmﬁmgwﬁuﬁm 1 3 AnAnwialy (na:ﬁmﬁmﬁﬂwxmqﬂﬁ?amiLLaxm‘m)

140104 5%. 104 madunadies 3 o dwsulindnwiiiinanisaey e-Pro laiflssedy B1 vieufieuivin

202101 2.93. 101 %ﬁwm*ﬁugm 1 3 001101 31.9.101 mma”qnqwﬁugm 1 3

202103 2.7, 103 UJURN15TIINeN 1 1 o dwiuiihfnuniliinansany e-Pro lussdudiud 81 July v3eieun

203111 103, 111 03l 1 3 001225 w.a. 225 awsingudmsuaneiemaniuazimalilad 3

203115 2.1 115 UFTRmsIed 1 1 140104 5.9. 104 miﬁluwi@aa 3

206115 2.a0.115  wpaRRAdMSUINeImManssssui 1 3 202101 342,101 FInenfiugu 1 ?
202103 2.97. 103 UHURNSTINeN 1 1
203111 2.A3. 111 iadl 1 3
203115 2.au. 115 UfURnsied 1 1
206115 2.A.115  wpaRdEdMSUINEIMIERSsIINYR 1 3

I 17 _— 17

aAMsAnedi 2 venn nAMsAnYd 2 vaefin

001102 31.8. 102 mmé“aﬂqwﬁugm 2 3 Judnwiily (ngainduinygnansdemsuaznwn)

202102 3.%7. 102 %ﬁwmﬁugm 2 3 o dwiuinAnwilinanisany e-Pro laifissydy B1 viaiiuii

202104 297,104 UATRN5T2ANen 2 1 001102 1.8.102 nwSsnguitugiy 2 3

207117 2@, 117 UJURnsil@nd 1 1 o dwiutndnuiiinanisaey e-Pro luszduduust B1 Fuly vdadinuh

207187 1.9, 187 #and 1 3 Bon3sunsrunAnnusinguiidmun 3

204100 2.An. 100 weluladansaumenasFinadelnl 3 215205 .9v. 205 _qaTodnen .

201111 999 111 lanuisdneneans 3 e L
207117 ava. 117 YfiRnnsiland 1 1
207187 v, 187 Wand 1 3
204100 2.am. 100 Banhimstlyynisriviuasddvia 3
JnAnwwhily (ngadndurinuemsisai1sassduasyinnssu)

53 17

EIPEY

17
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= ] a
wAUNISANY LA WUUNR

Yl 2 YN 2
aAnsAne 1 wiaghn | ArAMsAnen 1 nagfin
001201 31.8. 201 M3PIUTAATIFVUANSWEURENITUTEENSHA 3 | 3nAnwiald (ndudnduineenianisdeasuagniw)
203206 .. 206 iAilBunsgdmSUTNANY LIV AT 3 o dwsuiinAnuitiinanisaey e-Pro laifissdy B1 w3ty
203209 1.aU. 209 ﬂﬁﬁaﬂﬂilﬂﬁ w3 msunAnwIuenn1AIYILALl 1 001225 41.9. 225 ﬂq@'}éjqﬂa@ﬁqm%’uamgqﬂqamil’agLmﬂhﬂag 3
215205 2.8 205 @i’ 3 o dwsuinAnmiifinanisaay e-Pro luszdudus B1 July wiawfiauwi
215206 2.3%. 206 UAUANIIRATTIVEN L \deniSaunszuinmwsinguiitiviun 3
201190 9793, 190 n1sAreeiiiIsugyIu nsuilym wagn1sieans 3| 203206 1.A3. 206 ATBUTEEMIUTNA N L NANT BT LA 3
I 1 203209 2.A1. 209 UfTRNsATiBunESdmSuinAnwuenninIvedl 1
204101 .em 101 anusRigesltiades s 204102 2au 102 3 | 208262 240262 affidesdudniuinermansuazinelulad 3
| mslaszideyadanies: msdsaunedauaznsuszend 215305 4%, 325 ifies1Aven )
AdAnwmaly (Fana1n 3 nguIn o e p
Aol (fanann 3 ngaiun) 2| 215381 241,381 lilaslulemuasqaunidrelselusnye 3
39 20 |a = o LA v o y
< | Andnwiild (hguisduinvenisduisznaunis) 3
39 19
=3 P P a = = A
AANSANYIN 2 wisgfn | AMAnsANEN 2 wiein
001225 a1.8. 225 nwdinguluuiuninaeansiazvalulad 3 | 203236 .Au. 236 USnodnsied 3
203236 1.A%. 236 USUNaSLASIZH 3 | 203239 2.Au. 239 ﬂgumﬂlsﬂimmmiww 1
aom e o . 211315 2.9, 315 Fauedlassiu 3
203239 2.A%. 239 UUANITUSHNAILATIEN 1 . Lz
A . . 211319 2.9, 319 UURENMsTuaiiiosw 1
208262 q.40. 262 adfdiasdudmiuinenmansuazialulat 3 p
. 215302 1.3%. 302 Lﬂﬁ@ﬂﬂ'ﬂwqﬂ"ﬂﬁﬁﬁﬁnﬂﬂq 1
215312 2.9%. 312 awsgivewasinsivdivendeiu 3| 515312 299 312 aiiveeasinslnd ety 5
215313 2.9%9. 313 L#iA313NE 4 | Fydenid 3
AmAnwviald (Fan9in 3 nguiun) 3 | Avueniden vizelyiln 3
574 & 33U E
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WHUNISANE TN weuUn®

7 ]
v A

FuT7 3 Ul 3
AANsANET 1 wiein | AensAnendl 1 nagin
211315 .90, 315 Fuafidpwiy 3| 215305 1.3%. 305 NNSORALUUNMINARBINIYATIING 3
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