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sonsnanTAinfiTannm
10

- fngneamAliakazyinYLau
mMs1delunnsedniil
AAUZURNNT wazaoawnsn
Thtelfeafunisaieduiuag
WINNITUIINBIAANUINNG
FuALluazTyIneluana
-a519TUsTINRIANTY
knowledge Based Society
meFndtinvesaulisid
S

- TAdiEnaun TN
AN BAILAULDINIY
YUY e-Learning %aamu
WAILNIYINITAUNTY
(Language Center) au1du
whgauayu

- folfinsuaniUdeuiinue
Tassnsilnousy Tasenis@ne
gouLAnaNasELileUTuTEUY
nsSeunsaeuiichuidndu

AugNAN

1. donans uAe. 2,3,4,5 uay
6 Tfinmssafiunaziases
ATURIUDNADIALYTR]

2. furunsaeuluguves
uAD. 3 UL 4 MBorens
ISEUIMEAULEY

3. $9YaEYBITIUIUTIYIV
awzavuaidaaeuly
nanans dn1sBInensann
AATINABNYW/NATY/
anunsAne et 11
U

4. AanavApadin1siinauly
Useina 138 NSRNBUIUNTD
nsHnuluasUsena
wIRannafnyI (ga1n ume. 4)
5. SagazvoeseIvia
Tutorial

6. 1 1. 3 AfU UAB. 5 WAy
1A, 4 ANU UAB. 6 9N

187391
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LHUNRIUY/tUAgURUAY

nagns

NANFIU/AUY

a0 1

wazldusnlunmsseus
FiusEnINglssuLazyaou
= PP Y] v
nsEUIUMISsEUsNdanan
[~ Va v Y %
wiu Tvdaa TiAuun nannis
(M) waglviufun
- dalvlinsaouNIWIBINgY
AMSUITTNIA LU UN N WY
Msue 79 81 Weu wagin
UfiRaswallosiuluaunasy
o 1 a Idl o
Punhefannrua L3ty
NANENT
- FIMYINTIINNIATINT
LBNYW/N1ATY/a01TUNSANY
MALIVDY UUTTE8IUTIBANN
7199 VOINANEAS
- InlvdiviesluRnIsnT oy
lumsususzuumsiteuime
wanAuAn U§uRNIsine L
Wiy 19Ae wazlsvinndisasu
T latawmenalagldosn
AUSUAENG W)
- fl5¥UU Co-operative
Education Mialunazmause
e
= % 1 =l o
- finnsasnemnusiuiienu
MNBNUNIASY NALENYY
PIDANUUNSANWINLNEIVD
Ao < o A
NUUNUINLUUYLATRVIENY

ABINITATLAAITUVBIU TN

7. $ovazveelanditiung
aaummé’mqwmmﬂm%ﬁ
UNINYIGYNINUA

8. $ovazvasddndiniunis
gouwmalulagansaumeniy
naeiTiuIneduivun

9. Savazvasudfinfilaay
Y1/U5eNaUNTINDaTE/Anw
sonelu 1 U ndadusa
ASANEN

10. ANlRAvDISRTIR U DY
yostiAnganisnsiuioud

A.N.ARUA
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LHUNRIUY/tUAgURUAY

nagns

NANFIU/AUY

2. WUINTEUIUNTTEUIAY
éngmsgaunwlagsswai
Undindlauaiusalunig
UsegnALazysnsnug
Inesu unlglunisufofau
ANATITN LA

- dalvinisusulsamanans
Iﬂaj Activity Based Learning
#39Problem Based Learning
%39 Research Based
Learning 39 Topic Based
Learning i1 Content Based
Learning

- dnlviinsuussuuns
FEUNYIRNUTZNADES
3999l ABL3ISA AL

o fRnsmeluladieans
flannsaiFeuslathenuios
AADALIAN

- Inlzszuu Tutorial Tuyn
v azinsdnnisiig
UsgandninuazUssansua

- Tyldnvinineninusseau
U3y nsnnau

- Tonansduaztidniinanssy
Pt i)

- ANANSIINTUTEIEUNANTS
doulidasiosyuu PDCA e
Uiuusadsgansnmmsaey

TnuAULDY

_ fiseivifinmssnnsSou
nsapuluguluy Activity
Based Learning #3®
Problem Based Learning
#1358 Research Based
Learning #38Topic Based
Learning

- §5187397/lAsanns/nangsy
Wonswansines
AedInguliiuiidn

- I0saLn  wavNBuINIg
Aoufnes ielwianauise
duAuwazsauslamenies

- ins9nszuU Tutorial Teinu
Udn

- I3 IneninussEay
USgueyes

- f1lAINNS / AANTIURRIUN
JanliAnnanTsusIUAY

S¥UI99719158 / NA
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LHUNRIUY/tUAgURUAY

nagns

173
1 a

NaNFI/AU Y

2. WUINSIANISISEUNTS
goulian /Judia 4
AANYAILNIIANEITIN
35551 DUl 4 UsenIs
Fastolud

I U

1. fanusn a1 uranues

)

il
2. fidnAIzransu
913158

3. JPNUATIADLIEN

U O

4. AAUTDENIRDAULDILAY

v

AR)P
Y

1. donunsnianssutiienemu
AANYILNNANGITULAE
93u555u9e 4 Usems Tu
NITUIUNITIANITLIYUNITEDU
lunsaznangns

2. WwulATINITwaEAanss
\SUMaNgRs Nan1siauddn
Tlimuaennanaiu
AANYLNNAUTITURAE

58555099 4 UsenIs

1. flununsaeudiszyianssy
VIBNTARARNINNTIAAINS
é’m@mﬁsiuuazﬁaﬁﬁuﬂgﬂ q
Uszns Tusieivveaunay
NANgNS

2. fimsivundnzin
audSaiieUszidiu

AAN B NNANSTINGAY
93u555u9a 4 Usemsvesiian
3 Snausvfiunudnyin
AUAFIAUANISITIUMAY
J3us5suveslanumazud)

4. L@ﬂﬁqiLLﬁﬂﬂﬂqﬁLNE’JLLW'ﬁ/
Ussmduitusandnuaieia 4

UsENITwnNAIanse wazlannsiu

U aou

3. a51efidn i dwinidense
FUsEneUMSTiA awnsa
YSUINTOIAAIUIINTILAL
wazdviveluana fu
walulad nsunng 8193
wAlulagTinn geaminssy
wazinensnssuastlg e
W mdinanuluey

YDIUTEVVU

1. 183N Inus s AU
USeueyes

2. m‘;ﬁ’mmﬂizﬁu‘imﬂﬁﬁ
Tanszaud3a93nnaAuias
LA UDNAIY
3.MTYTUINTNUILNY
Fuadluazdvineluanaiu
YUY Lﬁaﬁwm@mmwéﬁ%m

AnadueguaUssinvu

1. 5088LURIUITY
AneninusseRuUTaa e
nsysannsiumalulad
ASULANEG 819115
wAlulagTinn gnamnssy
waglnensnssuaylng

2. Sopazvosiandiviaus
a1l uul sy
3WIN5

3. 5980808 UITENINTYS

UINSAUYHYY
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LHUNRIUY/tUAgURUAY

nagns

NANFIU/AUY

4. UWHUNTHAIUINITIANNT
SeU
MsaeuiiuyszgndnNg
MW AATUAIINeLaana

Wngnanaunseny

3. AuTEUUNTUTELIUNG
= Ad o v a
MMSANYINTINTTAUTA
ANENNNTOUDITUTIA
(Competency Based
Assessment) 1oy
U Yo U
- YRR TEUURRIUN
AU salunsly
AwBaInguuazinAlulagnig
doansvotldnszaulsygyns
U g vl  aa A o
- dnlATITINISI WAL
NWEAITUNAUDNAIIUNIG
wmMsdansnsalviianly
U a a
¥AUUIYYINT
- dnldtdndUszaunisaing
Hnausiuiumhenuniasy
VIBAANYY LaEITEUINIT
Uszendldanuiegiadu
Uz

- LUWINYE MU 8INGY

1. 9A1599NNSIS8UNITEBUNS
1uwé’ﬂzjmuazuaﬂwé’ﬂqm
d‘ v Y v
WBWAILINT I VINWE NS b
o a

AWBINguasAlulag
N15ERENS ILATRAR

2. ANRAYNNSIAANNANNNTE
NNAYIBINGWUDIUEN

3. 59UAYYRINANTLUITIUNT
M Inslugugiaue
AU VITORLINTINNTUTEY
4. $p9axvaNANNNIUNT
Hnauiiniasguazionay

5. Aanlgvrunanidedu

Awdanguulglusedo

5. HUANTWRILINITIANT

a Y aa a
SeunsasuliiuidnU3gan

o

a

20}

- Salwilsruvenaseiuine
wazAEnITUNIARY LA
Auugtludumangns n1s
SEU LAZLUINIINISYIN
IendnusszauUsyang

- dnsafiunsieniuleg
ANNENITUNITUTMINANGAS
Lare191567US Y aehatios

AMANSAN®IAY 1 AT

1. f52UU0159NUSN8N way

AMLNTIUNITIAANUS NWIAU

VIANGAT MU LATILUINIG

NN NS sEAUUT AN
=1

n3

2. ayunansineulu

AN UL UNAR LAY UDLAUDLLUY

iianTsUSuUTuazmu
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UIA7 3 TUUNITIANTSANEY N1IALTUNT LazlATaTavRInangns

1. SEUUNISIANISANE
1.1 S2UU
seuunInie 1 Un1sAnw wuseanilu 2 aAran1sAnwun@ 1 AnAnIsAnY
Unddlsraghianfnelutosnin 15 dUa
1.2 nMsdansAnwiningaiau
-aid -
1.3 nsiiguifgruaeialuszuuninim

Julumu dedsduumine deuisens 1naen1sAnunseauuSynes w.A.2559

2. MIAun1Iangns
2.1 U - 1A luN1SAINNISSgUN1SaaU
AANMIANIAY Waulguigy f Wounaiay
= =l a = =l a
AANSANEIUaNY WRUNgAINIEY 09 lhpuliuna

=

2.2 auanUAvagidIAne

vy a‘

2.2.1 gansIUAnw
(1) Fosdnfans@nuilidiniidsoud@nwinouvatsluununisiiouves
NANENT — ANAAENS MIUYIN Loy
(2) HAUNITARLEBNANNNANVBIAITNIIUANENTIUNIINITANANY (dND.)
waz/vse [Wulumuszleudetidunisamdan (1ann) 209umineIaeusms
(3) dnfinwrsnewd desdinnuiniwilng e auANRuYeUYEI91915d
HSURAYRUNANGAS
n1sAnangldine
(1) thidsuidh@nulasszuudndenveditinauanenssunisnisgaudng
(2) thideufuminendousms Wuddidumsdadenies
2.3 Ugywvasidausnidn
- Jymnisususnnnisiseulussauliseudneg udunseussavanufny
ffumaiFouienuies

- MIMAUALNUNITIIEU WALNNSUSUMAYULKNUNITHS SUTDINER
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2.4 nagnslunissfiunisiteutledyv/desiavesianlude 2.3
- damsUguilimaddslvel euuzimdngns Reulunsduianisinu e
Iidlasaud Fudnduaunising
- wpumnenthienansdfiuinuilviuiennsdnnau ihwihiiaendosgua dniieu
TiuSnwuugih sdludunsGeu msuiui mauwaan waensnatmangludie
- weumnelvinssunsuimsndngnslunnudngnsiieitesdifuguanisda
nmsfnwlndulumuununsfnevemangns wazlirunwiuntidn nsdiitoasdeluununis
Anuilundngnsifertos
- fideAamsianvesanylininutioivienienansdivsnun Snfanssud
Rertestunsguadian 1wy Juusamusznineddniuenansdiuinu Sunugnases msfnaa
naiFeuresdidntulil 1 :ne11ssivinu Wudu
- duasulviandisaufanssuviolasansiferdunisideunisasu Laznis
M598I0 1wy TassnsuguiwadmniuidanuSeyees 1Wudu

2.5 ununssuiidauasansamsing

. o uIubdaudazUn1sAnen
uuida
2562 2563 2564 2565 2566
T 1 40 40 40 40 40
T 2 i 40 40 40 40
T 3 : : 40 40 40
T a i i i 40 40
374 40 80 120 160 160
Frurudidaiianndi - - - 40 40
azd5aNsAN

2.6 SUUTLUIUNULLNY

2.6.1 Uszunauniseauussunausiesy

. . Yauuszaa
T8azIRYATEIU
2562 2563 2564 2565 2566
ASTINLHENNISANY 1,600,000 | 3,200,000 | 4,800,000 | 6,400,000 | 6,400,000
3905185V 1,600,000 | 3,200,000 | 4,800,000 | 6,400,000 | 6,400,000
WEWR . AInAssIUlleunsAnuselnisfinw denu aunlgduuiide

TudnsAnwitiu (AsssuilaunisAnen 20,000.00 UM AaAUABAIANISANEN)
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2.6.2 Uszanaun1s9uuseanaesiesng

. . Yauuszane
F8azdunTI8IY
2562 2563 2564 2565 2566
1. ANRBULNU 250,000 250,000 250,000 250,000 250,000
2. 1dany 600,000 600,000 600,000 600,000 600,000
3. ’QJJ?{@ 350,000 350,000 350,000 350,000 350,000
4. ﬂqﬁm"ﬁ 350,000 350,000 350,000 350,000 350,000
FAUTIIY 1,550,000 | 1,550,000 | 1,550,000 | 1,550,000 | 1,550,000

2.6.3 Uszunaunisanlganasanalun1suaniudin

AuIAINAIEIN5IU AaAuRNIANISAN®EI (Uszunainisatladany iWuku

19,000 UM HBAURBAIANISANE

2.7 SEUUNISANE

Doogogd

2.8 n1suigulaunulenn s1e3vInarnIsamsiigussuduuinInenae (

Tmdulumudedsrunmingndousens 1mensfnuseauligan

W.A. 2559

LUUTULS B

Jue (38Y)

1 4 a a & & LY
wuumislnanudedsiunidunan

LUUNIGNANIIDULN DS LA

! = ! = < A [
LL‘U‘UV]’NVLﬂaN’]‘UﬁEJLLWiﬂ’]WLL@%LﬁﬁNLUuﬁ@ﬁﬁﬂ

a a & A ) .
wuumelnamediannsetindidud@enan (E-learning)

14

a14)




3. nangAsHazaIsdfaau
3.1 nangns

3.1.1 UIUNUING

naeAnangns Litdesndn 131 wiiefin

3.1.2 Taseairavangns

19

lassasmdngns wualumneaivifiaeaadesiuiinmualilunaeiuinsgu

VANGAIUDINTENTNANBBNT Aall

. o nawel A5, | wAngasuTuuse
A10UN 518115
NW.A.2558 N.A.2562
1 wnaIvdnuwvill laidaenin 30 30
1evanuldtiumitein - 1
2 NUIAIYUANE laideenin 72 95
2.1 I nu - 51
2.1.1 3%wﬁugmmﬁwmmam§ - 43
LALAAFERNT
2.1.2 3mriuguamgsny - 8
2.2 3NN 1Y - a4
2.2.1 3U9AU - 38
2.2.2 Juaen laideani - 6
3 WA NADNES lsidoani 6 6
MigAnTINNAANANGNT lsitounin 120 131
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1. nunvIAnEINY

20

3w hidaundn

ANl lddeenin uiN 30 wuhehe

o Yaa a I a U ! dﬂl
Mvualvtianseununguividsialuil

1.

nguivinen  Lideendn SRivEl

001201

001211

001212

001213

Winwen1wlng

Thai Language Skills
mmé’mqwﬁug’m
Fundamental English
AYIBINUHAIU
Developmental English
AYIBINGYYIVING

English for Academic Purposes

nguiviuywerans  ltesndn  dudu

TneLaanansgIvInsia lUl

001221

001222

001224

001225

001226

001227

001228

001229

ansaumamansiiiensfinwiduat
Information Science for Study and Research
N9 AIAULASINUTIT

Language, Society and Culture
Aavzlutinuseaniu

Arts in Daily Life

ANnududufvedin

Life Privacy
I lugARIVEa

Ways of Living in the Digital Age
AUAIIDNEANY

Music Studies in Thai Culture
ANUFVNUIIUBALTN

Happiness with Hobbies

Yo vihlagdu Fedifianamne
Know Yourself, Understand Others,

Meaningful Life

30

12

u2enn

i2enn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Mu2enn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 (2-2-5)
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001241 AURIALIURNIUTINUTEI T
Western Music in Daily Life
001242 NSARLTIAS19ETTALATUINNTTY

Creative Thinking and Innovation

nguivideaumans  litesndn  dudu

TngLaanansgIvInse LUl

001231 UrayPiaiioidnediedudiausesiiu
Philosophy of Life for Sufficient Living
001232 ﬂgmmaﬁugmﬁa@mmw%ﬁm

Fundamental Laws for Quality of Life

001233 Tnefudszaaulan

Thai State and the World Community
001234 miaﬁiimazgﬁﬁmmﬁmﬁu

Civilization and Local Wisdom
001235 N154099 WAsugna Lazdiay

Politics, Economy and Society

001236 N159ANISNNSALTUTIN

Living Management

001237 Vinwedin
Life Skills
001238 M33wiiude

Media Literacy

001239 Amgghiiuausn

Leadership and Compassion
001251 wadnnguuaznisvitnuluiiy

Group Dynamics and Teamwork

001252 YLSAISANY
Naresuan Studies
001253 madugusgneaunis

Entrepreneurship

3 (2-2-5)

3 (2-2-5)

i2enn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 (2-2-5)
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4. ngudvveddans  lideundt dauau 6
Tneidenansedndsiolul
001271 uyudivdundon
Man and the Environment
001272 ﬂamﬂ'sma%miaumvﬁ%uﬁugm
Introduction to Computer Information Science
001273 AAFNERSLaYAD A lUTINUTEI1IY
Mathematics and Statistics in Everyday Life
001274 gnaza sl luginusyaniu
Drugs and Chemicals in Daily Life
001275 DIMSUALINTIN
Food and Life Style
001276 nasnuuazmalulaglnada
Energy and Technology around Us
001277 WeANTTUNY W
Human Behavior
001278 Finuazaunn
Life and Health
001279 eEnslutInUsE 91y
Science in Everyday Life
5. ngudvwaiundy  Jerubiduniaeia MUY 1
001281 AWLazN13e8NAAINIY

Sports and Exercises

Yd8nn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Mi2enn

1(0-2-1)
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2.1 ANy
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2.1.1 W INUFIUNINGIAEATUAZANAAIENS

252111

255111

256103

256121

256254

256343

258101

258102

261103

266201

266381

415402

v

WARARELATIY

Fundamental Calculus

Yrann

Biostatisitcs

wiidoadu

Introductory Chemistry
LPIBUNTE

Organic Chemistry
WPIAATIE AT US LN
Quantitative Chemical Analysis
wBeEnduaznsinluussendly
Physical Chemistry and Applications
Faine o

Introductory Biology
UHURN15TYINEN

Laboratory in Biology
Nandidosiu

Introductory Physics
TNy

General Microbiology
Lﬂ%‘laﬂﬁaﬁug’luw’]ﬁi/m’mqamimz
N15UIMISIANT TR URANS

Basic Scientific Instrumentation and

Laboratory Administration and Management

= ada v dy
ITLUYUITIVYNUTTU

Basic Research Methodology

AU 95 W8nA

U 51 UlenA

AU 43 w28na

4(4-0-8)

3(2-2-5)

4(3-3-7)

5(4-3-9)

4(3-3-7)

4(3-3-7)

3(3-0-6)

1(0-3-2)

4(3-3-7)

4(3-3-7)

4(3-3-7)

3(2-3-5)
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2.1.2 f‘amﬁugmmwwé’m W 8 nEin

205121 naifeuduiiug 3(3-0-6)
Basic Writing

205200 nMsdeasmwsinguiloTnguszasdiane 1(0-2-1)

205201

205202

230410

2.2 FYNANITAY

411101

411102

411202

411206

411207

411302

411303

411304

411305

Communicative English for Specific Purposes
m'ﬁ?iamsmmé’mqwl,ﬁamﬁLm’wﬁl,%ﬁsmmi 1(0-2-1)
Communicative English for Academic Analysis
mﬁ?iamsmmé’ﬂﬂqwl,ﬁamiﬁ'lLauamamu 1(0-2-1)
Communicative English for Research Presentation
ﬂgi/imsm%JwéﬁumxﬁjauJﬁyﬂ 2(2-0-4)

Intellectual Property Law

MUY 44 RUWAR

2.2.1 3¥1U9AU AU 38 NUBNA

Fuailyagu 2(2-0-4)
Fundamental Biochemistry
Msdansuazmsieansdoyamainenmans 1(0-2-1)
Management and Communication of Scientific Data
uwUeaTUYDIENITILUANS 3(2-3-5)
Metabolism of Biomolecules

wataaaeil wad wastineluang 3(1-6-5)
Techniques in Biochemistry, Cell and Molecular Biology
WugeansuasdIneluang 4(3-3-7)
Genetics and Molecular Biology

PN TAUNAAIENS 2(1-3-3)
Bioinformatics

Y

Fuadigagiauiu 2(2-0-4)
Immunological Biochemistry

Fuatimalulad 3(2-3-5)
Biochemical Technology

TUPTLTIATTING 3(2-3-5)

Physiological Biochemistry
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411306 A3TINY AT TUATIVDINY 2(2-0-4)

Physiology and Biochemistry of Plant

411491 nsRnausHNTINITHNIUluAUsELIYA 6 MUEAn
International Academic or Professional Training %30

411492 AnAafne 6 MUEAn
Co-operative Education 739

411493 nsinaululszmne 6 MILAN

Professional Training
411495 I dnusTEAUUT YIRS 6 Wefn

Undergraduate Thesis

411497 duUN 1 (0-2-1)
Seminar
2.2.2 3ynaan laidaenin 6 Vienn
411311 FneduneinasiugieinssuseauIlug 3(3-0-6)

Synthetic Biology and Genome Scaling Engineering
411312 NTAATIZAN ST IAL 3(2-3-5)

Biochemical Analysis

411313 Auind 3(2-3-5)
Genomics
411314 InpdvpIlUshiu 3(3-0-6)

Protein Biochemistry

411321 WMATAIIINNAUTLAL 3(2-3-5)
Research Techniques in Biochemistry

411322 wAlulag¥inmitvasulng 3(2-3-5)
Medicinal Plant Biotechnology

411323 AsNsRsIYadLD aad 3(2-3-5)
Basic Cell Culture

411331 FUATTILATUINT 3(2-3-5)
Nutritional Biochemistry

411332 wedafiugtunsduadgidudy 3(2-3-5)

Basic Immunobiochemical Techniques



411334

411335

411341

411343

411344

411345

411352

411381

naewe TEnaunsadonamzsideusigivfgttesiuaiuivdiaiivasdiineluanaiie

26

FuadvowaaaunLin

Biochemistry of Stem Cell
mM3UszgndTaLafiiitonsileatunas
Snwlsaldfndioteds

Biochemical Applications for Prevention and
Treatment of Non-communicable Diseases
FuATvOINY

Plant Biochemistry
FIALUALTTINGNLANANNITINEAT

Agricultural Biochemistry and Molecular Biology
Iy ez alvesgeluu

Physiology and Biochemistry of Plant Hormones
asineuazdatvaaivayulng

Physiology and Biochemistry of Medicinal Plants
FALlgnaInngsy

Industrial Biochemistry

YgymiiLaenisdaedl

Special Problem in Biochemistry

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(0-6-3)

aoulnenangnsszAuUSynsanuivdug lnenuiiureureInmenIsuNIsESuinveu

o PN a a
%aﬂquLazwﬂszﬁmﬂ’lﬂ’nﬁmLmJ

NUINIVLABNLES bUTIRENTN 6 NUEAA

Tfanaunsaranniseus183 N nae Wl UL INeNa8uLsFs ¥Iean1uudu



27

3.1.4 WAAIWAUNISANE

001xxx
001xxx
001xxx
252111

256103

258101

258102

001xxx
001xxx
001xxx
001xxx
256121

261103

411101

LHUNNSAN®ED

FT7 1

ANANSANEIAY
Anwvily (nMudangw)
Anwialy (nwilne)
Anwwhld Gnwemand)
LARANAYAT U
Fundamental Calculus
wildeadu
Introductory Chemistry
Frmendedu
Introductory Biology
UHUAN15TYINEN
Laboratory in Biology

EILLY

0% 1
aansAneUane

Anwvly (nwn)
Anwiialy (Fsauenans)
Anwvily Gneneans)
Muagniseanmasnie (lddumisein)
AddUN3Y
Organic Chemistry
Handidedu
Introductory Physics
RRIGHEET
Fundamental Biochemistry

373U

3(2-2-5)
3(2-2-5)
3(2-2-5)
4(4-0-8)

4(3-3-7)

3(3-0-6)

1(0-3-2)

21 wuenn

3(2-2-5)
3(2-2-5)
3(2-2-5)
1(0-2-1)
5(4-3-9)

4(3-3-7)

2(2-0-4)

20 “uena
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HT7 2
ANANSANEIAY

001xxx Anwialy (nw) 3(2-2-5)
001xxx Anwiily (Fseuenans 3(2-2-5)
205121 naifeuduiiugu 3(3-0-6)

Basic Writing
255111 e 3(2-2-5)

Biostatistics
266201 @A hly 4(3-3-7)

General Microbiology

411102 mﬁmmiLLa3ﬂ’1‘§§aa’1?ﬁayjama"3wa’lmam‘ 1(0-2-1)
Management and Communication of Scientific Data

411202 WuwVUaRTUYRIENTTILANA 3(2-3-5)

Metabolism of Biomolecules

594 20 wuq8na
T 2
aAnsAneUae
001xxx Anwhly (UYweeNEns) 3(2-2-5)
00 1xxx AnwThly Grenenand) 3(2-2-5)
205200 ma?iamimmﬁmqmﬁai’mqﬂszmﬁmww 1(0-2-1)

Communicative English for Specific Purposes

256254 PIAATIZRLTIUTU 4(3-3-7)
Quantitative Chemical Analysis

411206 wWAAN1TLAT Wwad wasdianenluians 3(1-6-5)
Techniques in Biochemistry, Cell and Molecular biology

411207 Wugenansuaz i Ineluana 4(3-3-7)
Genetics and Molecular Biology

593 18 WUBNA
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230410

256343

266381

411302

411303

411306

415402

205202

411304

411305

411XXX
411XXX
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i 3

AANITANIAUY
nsdeansnwIsinguiion1s A e RiBainnis
Communicative English for Academic Analysis
nvunensnadunieslaya
Intellectual Property Law
wilgadnduaznisiluUszendly
Physical Chemistry and Applications
ipsflofugiumainemaniuas
N15UIMI3ANTT9RIUHURNT
Basic Scientific Instrumentation and
Laboratory Administration and Management
PN TAUNAAIENT
Bioinformatics
Fuaiigagiauiu
Immunological Biochemistry
A TINEWASTIATVDINY
Physiology and Biochemistry of Plant
sudeuisifeiiugu
Basic Research Methodology

ERE

FUUN 3
aan1sAneUane

N13F0A13NIYIDIN YNNI TUNAUDNAIIU

Communicative English for Research Presentation

Fuadmalulag
Biochemical Technology
YUATTIEITINGN
Physiological Biochemistry
Jyuden ludssnin

v nden liesnin

1(0-2-1)

2(2-0-4)

4(3-3-7)

4(3-3-7)

2(1-3-3)

2(2-0-4)

2(2-0-4)

3(2-3-5)

20 “uenA
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3(2-3-5)

3(2-3-5)
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YUl 3

aAnsAnwUane (sa)

XXXXXX v nannias lultsenin 3 B8R
XXXXXX v nannias lltsenin 3 B8R
S94 19 280
YUUN 4
= v
A1ANTSANYIAU

Sedadudn 6 miein Tden3euansiedv dil

411491 NsHNaUsNISaN1sEnulus1sUsEINe 6 AN
International Academic or Professional Training

411492 ANNAANY 6 wEAn
Co-operative Education

411493 nsHnauluUssna 6 WNUIYAN

Professional Training

59U 6 MU28nA
FUUN 4
=
n1AnNIsANEIUane
411495 WINUSTEAUUS YIS 6 NUwAR

Undergraduate Thesis
411497 GHEOTY 1(0-2-1)

Seminar

59U 7 AUBNA
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3.1.5 AN95UYS183U

001201 Winwzn1wlng 3(2-2-5)

Thai Language Skills

anudfuazdnuazvosnuivgluuiundeulne uarlugiusiedesiionns
domns Foudsdievesansusamesunssusnalivegtenravainans essande
Aviuriuardediinvsedind Ugnilddnidunnuinnsey suiainitnusnsieseiiasal
LﬁamLﬁaﬂﬁmmﬂmm@mimﬁaﬂ uazlaglanzodsbanuAmieanuAntesiudnslng
danlanluuIunengg (Wiswgha nsiles an1ansainee) mugluiunmsimunyinuenisly

o w

Ml Tnewiuinweniseuwasmadowdudiy

The importance and characteristics of Thai language in Thai society as a
meaning making tool learning about various kinds of modern media, including
newspapers and electronic media cultivating reading habits and practicing analyzing and
criticizing literary values, especially relations and values in Thai and global societies in

various contexts (economics and politics in different situations) along with developing

Thai language skills, especially reading and writing.

001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
s stlanmSang uitugu mswa m3enu uazheinsalifiens
doansluuiunsing Tunswseusdmiudinulan
Development of basic English listening, speaking, reading skills and

grammar for communication in various contexts in preparation for a global society.

001212 AYIBINYHAIL 3(2-2-5)

Developmental English

N5IATUANNINIAIUA BN Y Beanunsaugnilerinweauengg Tuamissud
21 uazmswaunlumunisile msue nseu wazhiensal dielidhlauaganunsodeans
% A Y a N a A a Yy A v
Poyanunasewedanildluuunifeitosiuansineiu

Gain knowledge of the English language, cultivate 21 century skills and
develop in the areas of listening, speaking, reading and grammar in order to understand

and communicate real-world information used in different relevant context.
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001213 AYIBINGUTIVING 3(2-2-5)
English for Academic Purposes
NINALTINYEATYIDINUYIALTUTINEENITENU NITTEUNY haZNITANY

AUATILTRTINTSIUNISIRSNsd s udIRulan
The development of English skills with an emphasis on academic reading,

writing, and researching in preparation for a global society.

001221 ansaumArmansiiiensAnudunt 3(2-2-5)

Information Science for Study and Research

AUYNE ANAIARVOIANTAUNA UTELANVDILNASATAUIA NITLUIDINAAY
ansauwasineg msldimaluladansaumenaznsieans msiwiviudouazansaumea n1sdans
A3 Maiden MIduaTzy wazmaausasauma asnIuNsaLa IS ouiianaAd
7 waeiddelunsldmanud fiawedu eavu Jednduasndaygseurudy

The meaning and importance of information; types of information sources;
access to different sources of information; application of information technology and
communication; media and information literacy; knowledge managements; selection,
synthesis, and presentation of information as well as creating positive attitudes and a

sense of inquiry in students; diligences; patience; honesty; and gratitude to the country.

001222 A FIAULAZINUTITU 3(2-2-5)

Language, Society and Culture

mmiﬁﬂ"ﬂmﬁmﬁ%mm wazauduRUS sz e ifinedsnunas Saus sy
fnsaunlanirimedanuuas Tausssufiasouriuniw ﬁy’amwm@ nudgdnual 1ATIEs
edanuuazSamusssulunumnglndidnatunsuway  nsuusiasusaznsldniululaniu
NIULAY

The relationship between language and society as well as language and
culture in terms of the ways in which language reflects society and culture. The study

includes verbal and symbolic communication, new meanings of social and cultural

structure, changes of language, and usages in a borderless world.
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001224 Aavglutinusedniu 3(2-2-5)

Arts in Daily Life

flugruannud ilalugadnvasidesdiu ArumunsgmaLazAILLANG1S
sahanuduius sty vesfiaunssudssansneg Wi 3ansAatl Ussgnddall vieudad
landad  lanvimuAad warAauzdeadislmi Inerunmsivssaunsaimegunionn uazns
yasosfiRnuiuiugiuresdaunsaunssnnsneg tionisiam Aus 1le wagnsuanile

[

saflounsqunios fanunsathuvszgndld Thduusslond Tunsdidudiausediiu uay
s TuuSunsne slussiuTosduuazannald

Art fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art, including
fine art, applied art, visual art, audio art, audiovisual art, and new media art through the
artistic experience and basic practice on various types of art for developing knowledge,

understanding and indoctrinating aesthetic judgment that can be applied in daily life,

harmonized with the social context in both the global and local levels.

001225 ANuLuAIUAIv0ITIN 3(2-2-5)
Life Privacy

a a

ﬂ%’suzmLLazﬂaﬂmiﬁugwuwé’wumWLﬁua'aué'h VANEVTUEYU NYNLY
mssuamidudiui anuudiusadudoua fugunm suflegorfeuaziananiu s
welulaBansauma nsivindansanududius anududuiluiiauseai

Philosophy and basic knowledge of privacy. Human rights, privacy law.
Privacy regarding private information, health, residence, and information technology.

Protection of privacy, privacy in daily life.

001226 WTInlugaRava 3(2-2-5)

Ways of Living in the Digital Age

Wauninwzauannsalunslide nnsldgunsalreuiiunes wazgunsal
doansUsziameingg msdudu Aiesigh Ussduan AvBuagmsaiiassd aszulindfesdussa
LarAILTURATEUYBIRUAD AL NN ANTTIN SRR

Development of skills in media usage, various computer equipment
utilization, inquiries, analysis, measurement, rights and creation, including ethical

awareness and individual responsibility to the society in communication behaviors.
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001227 AURIID NBANE 3(2-2-5)

Music Studies in Thai Culture

Snvnuzuasinunsvesnusissnnineg 1idTin saieunummdhil auen
AuAUNIEANLaEANE A RadNLAE T TTY

Uniqueness and development of various genres of music in Thai culture,
Including their roles and functions, aesthetic values, and significance to Thai society and

Thai culture.

001228 ANUAUAUIUBALIN 3(2-2-5)

Happiness with Hobbies

WLIARAILEY am‘ﬂizﬂauﬁugwmaqmaa%wmmqﬂumsﬁwLﬁu%‘im nsAn
g19aiETIR  NMsadsasIANaUIINUeAIsniled A NaRluT I nuasdany

Concept of happiness, basic elements of happiness in life, creative thinking,
creation of works from hobbies to promote life and social happiness.
001229 Yindies inlegau Fnditianuvane 3(2-2-5)

Know Yourself, Understand Others, Meaningful Life

aR Mar3nnIeanuTIUALLEY AnAIANmEelun1slddin nsdnsuileddu
0e3dnss maguantsuaiawiEnuesey madilarruiEndnAeuesBu maddsfeuiundiy
denuimsugiaiansssuuasdunaden mslidinuagshausudugbuogisainassd

Mindfulness; self-reflection; meaning of life; deep listening; handling
emotions; empathy and consideration of the social, economic, cultural, and

environmental context; living and working constructively with others.

001231 UrayPiaiioidnedieddudiausesiiu 3(2-2-5)

Philosophy of Life for Sufficient Living

o L4

v & a Y Y a | 9 e aa
ANUsNugIneInuUTYR wazLwIAn Tanvimd 3avimd USuenddn uagdnns
Alludin Uszaunisaldunsenuan aaensutadevseieulufidmadionudnssluiinuazau
lunniifveivyeidss iiveussendldlunisasiaassd sfimundianlinanin Iussleviuazanm

1w

RENEM



35

Basic philosophical and conceptual knowledge on worldviews, attitudes,
philosophy for life, lifestyle, valuable experiences and factors or conditions which
influence success in all aspects of life and professions, develop one’s quality of life to

benefit society.

001232 ﬂgﬁmaﬁug’mﬁa@mmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life
npusnefiietesiununmiinvesdan Lo ﬁm%%u’uﬁugm dnduywey

WBessaumslidelugaiaia ngnenindaunsiyan ngmanedunedeutazngmned

Aeadesiunsdunsesialmusssy Tainguanedug Afedestumstannganssui 21
The laws concerning the quality of student life, such as basic rights,

human rights, media ethics in the digital age, intellectual property law, environmental

laws, the laws relating to the protection of art and culture as well as the laws pertaining

to the developments in the 21° century.

001233 Ineiudszraulan 3(2-2-5)

Thai State and The World Community

v o ¢ ! v o v N |

ANudNRuSIznIsUsEmalnedudiaulan  aeldnisilasundadlugigan
A9 9 fwsnouadelndaudednulutagu wasunumvedlneuunilan nasnuwuilily
awan Madszendldanuiifientsimunues nsdniudinedidinusssu waznady

A d‘d 1 [ U

WaLmawmﬂmm%mmﬂmimLLazmﬂﬂaﬂ

Relations between Thailand and the world community under changes
over time from the premodern period to the present day and roles of Thailand in the
world forum, including future trends, applications of knowledge in self-improvement,

ethic of life management and being a good citizen of Thailand and the world.

001234 GREEEEHIIGER U TRV AR 3(2-2-5)
Civilization and Local Wisdom
i aawv aada a aa a =
9158555ulugARN 9 DTSN F0TIN Useinal WENTTU ARAINTE n¥aye-
Viosdiu uwaznseysng dunen wavinungilayayviesdiu
Civilizations throughout history, cultural evolution, ways of life, traditions,
ritual practices, beliefs, and conservation, development and preservation of local

wisdom.
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001235 N154dl09 LATHENY wazdsny 3(2-2-5)

Politics, Economy and Society

ANUNLNELALAUFNNUGVDINITEBY 1Aswgia dau WauINIsnIsiles
swiuanna msilesiiugiu madlesuaznisusufvessumaianwagdaiann s
UnAsesusemelng ssuuAsegialan NansenuvedlamAiuiviaesygie Lﬂi@gﬁﬁ]ﬁugm
nsimuLAsygiawazdrtvesUsemalng  uywdiudeey dpaiAveriugn n3dnssdeu
dau msdanamsdeen dnuairdenn Lendnualdsailng siufsmsussgndndnivn ileld
Tunsissdinliegsenldmunszualanuisninudsuasiomadion iwsugianardeny
ANuduRusTesszuLlanduUsesmalne

Meaning and relationship of politics, economy, and society; development
of international politics; fundamental politics; politics and the adjustment of developed
and developing countries; Thai politics; world-economic systems; influences of
globalization in terms of economy; fundamental economy; the development of the
economy and society of Thailand; man and society; fundamental sociology; social
order; social refinement; social characteristics; uniqueness of Thai society; the
application of the body of knowledge to one’s living in a dynamic world of change in

politics, economy, and society; and relationships of the world and Thai systems.

001236 N199ANIINIANTUTIN 3(2-2-5)

Living Management

ANFuasiny IRgIRUUNUM il sssuvAvesiyud uaziladeganudisa
fdsuluiindimnuiuinveu aaindn uazdviviuimuinsmanermansuazmalulagluns
TiFnliiuadesfnnmasuiuiinmuvdnausssuaiosssn savimsiidudiaiunaiamads
gaslanturmssuil 21 Asndudesdunumduusznauendouuasszalan

Living management: knowledge and skills concerning role, duty, and
human nature as well as factors relating to sustainable development in improving
responsibility, thinking skills, and being updated with modern science and technology in
daily life. Living ethically along the dynamics of the 21°' century, which is essential to

the members of the ASEAN community as well as the world community.
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001237 Vinwydin 3(2-2-5)

Life Skills

A3 unumvig uazanusuRiaveurensouaia wazdinn nMsUTusutiy
mMsasuulasesdsnn sinusTinuazendnnmsaniluamssei 21 sinuglunisdangu wagnns
U5Ud MinveauAnas19asIAuasn1siNUANANIaTInUeInWeY invenisasisujduiusiu
dsnuuagludenudiuimusssn vinvznsifiunandnuas ulnvousenanan uazinuznisaing

o

amegrihuazmsiuiiaveusoniig

Knowledge, relating to role, duty, and responsibility of an individual both
as a member of a family and a member of a society which includes an adaptation to
changes in a society, life and 21st century career skills, flexibility and adaptability skills,
creativity and self-direction skills, intra-social and cross culture interaction skills,

productivity and accountability skills, leadership and responsibility skills.

001238 miﬁwhﬁuﬁla 3(2-2-5)

Media Literacy

'
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nsruuMsIviiudelugaddvia dauianudnlalunguinansenuvesde
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arfy wardeRdia umislinTgiansiiunientudeusasussinndsnanildogarinriu
anunsaifiiatulugadagiv

Processes of media analysis and acknowledgements in digital literacy.
Understanding of media effect theories, such as myth semiology and advertising
concept, attributes and influence of contemporary and digital media, including analyzing
contents on every current platform.

o

001239 Amgghiiuausn 3(2-2-5)
Leadership and Compassion
AnudAyet Juiluamissun 21 Maseuimenusn nslddinme
audn nsilumalan wawdleanid AnwiunufuanalunsyiAanssudasisasiianunse
I o a Y a
uswimalunsinaseveisey
The importance of a leader, leadership in the 21st century, learning and
living with love, good global citizenship, studying good practices of conducting public

activities as a guideline for learner’s own activities.
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001241 AURIRZ TUANLUIINUIZATU 3 (2-2-5)

Western Music in Daily Life

quUVSEN NN IAUAS aeRUsEnau laswaine uazgpalievesnunIngTuan
Uszinnvosuninashu@inusedriu ndnmsinsailasuramisnusd nssuaunsussgnang
aunInzIunnlutinUszdniu

Aesthetics of music, elements, structure, and the history of Western
music. style of music in daily life. criticism and admiration of music. the application and

process of Western music in daily life.

001242 NIANLTETNETIALAZWIRN Y 3 (2-2-5)

Creative Thinking and Innovation

nsrUIUMIHAILILIANT S TBnsidndldnlagnauasAunusnmitweslym
NIAS LA MIEDNLUIANNAR NMTETNAULULVBIAUAWIBUINT MedeuluaumaiwasLiy
Gi'fa;g)a miﬁ’lLﬁuﬂ’lulﬂﬁliﬂaﬂﬂ’liaaﬂLLUU/ﬁ%”N/VW]ﬁE]U‘g’]"‘] pgeTImS Az iiusEaANS AW ANS
nulidnsalufinauy wav msszauanuda nsdedula niansalegrsadnassfuaznig
ANIIAUAIIUTALE

Innovation development process; means of accessing customers’ mind
and discovering the roots of problems; generating and selecting ideas, creating rough
prototypes, testing in the field and extracting information, quick and efficient design-
build-test cycles, getting things done as a multidisciplinary team: brainstorming, making

decisions, giving constructive comments, and managing conflicts.

001251 wadnnguuaznisvitauiuiiy 3(2-2-5)

Group Dynamics and Teamwork

wAnTIN1eY TAeAUNgANTINTIINGN MITAUINTYRIEN YA Vo3
N Aandouriiafieg veengu maduAgtestunguuesyana nsrdesmungy nsdsy
viruARvesngy msdeasnelungu sUuuuvessihauduiiy wwame msaiisiinau uaz
w3etne auidusunisduiioatiuvesngy dadefidaaiumsvinuduiuuagiinnsufifnu
Juiin

Various behaviors regarding group behavior, development of group
characterization, group environments, interpersonal relations versus group involvement,
group persuasion, change in group attitudes, intra-group communication, teamwork
model, guideline to create team and network, group unity, factors enhancing teamwork,

and practice of teamwork.
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001252 ULIAITANE 3(2-2-5)

Naresuan Studies

WizT1YUsy IRauAansTusmMsIm Yadufnvinszsansdeialunns
udmssnsusuAulufiusinge wu iesughe dsaunaznisesssmaiagieul iidusndnual
yosnulnefifisUszasdlumusineg Wy maumamannuy  anufiesweienn anundmiey
aanduaay ANudedng warauennusentsEdatym

Biography of King Naresuan the Great; his royal duties while reigning over
the kingdom, such as economy, society, and international affairs reflecting Thai identity
in various aspects, namely the pursuit of knowledge, perseverance, endeavour, courage,

sacrifice, loyalty, and tolerance in the face of problems.

001253 msduiuszneunis 3 (2-2-5)
Entrepreneurship
a wa < v a 2/ 1% a 1
mMaufuanislumaduguszneuntsgsia laeiunisdumuuinnudalvtnig
§3i9 nMsUseliulemalunismeanalnd waznisisugsnalndleeiunisseygsialniidulule
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wagn1sUszliuauegsenvasgsnalmity nsinsedsiavaeanudnsalunisaniugsia
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iy Foufenunaduannsedsgsialnd anlldwiueuiiAendes uaswofinssuves
fuseneums wuzimumeadmguifaiuniaduiuszneuns uarardeulsstuauin
duq Mendes idetnenanisusznounis uagiusinggsia ﬂaqwéﬁammaésamaﬂwé’ﬁu
The entrepreneurial practices with an emphasis on learning how to find

business ideas, evaluation of new market opportunities and starting a new venture;
focuses on identifying and evaluating new ventures, and how to recognize the barriers to
success. Exposure to the stresses of a start-up business, the uncertainties that exist, and
the behavior of entrepreneurs. Theoretical overview, entrepreneurs, entrepreneurship's

links with other disciplines, and entrepreneurial networks and alliances. Strategies for

sustainable survival.
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001271 WywdiudIndoy 3(2-2-5)

Man and the Environment

SLUUTALAEANUVAINTAIENIFINN APLFURUSTENINULEdTUSTTUYA
LAYIZUUELIAUINNS mimﬁlammaﬂmﬁa%ﬁﬂLLazizuuu‘qwﬁ‘ﬁ'dﬂNaﬂswwﬁa?\m’mﬁau
voulmmssesiuranzvedlan mawdsundasanmnionne Whmnenswannfiddu
Pussudnnndeuwarnsaisdndiinuazanunsentin uagnsidusanlunsianis
Aanday

Ecosystems and biodiversity, man-nature and ecosystems, human
structure and system change that effects the environment, planetary boundary, climate

change, sustainable development goals, environmental ethics and consciousness

building, and environmental public participation.

001272 ﬂ@ﬂﬁ?LW@%ﬂﬂiﬁﬂL%ﬂ%ﬂﬁﬂﬁﬁu 3(2-2-5)
Introduction to Computer Information Science
Fawnsvesmaluladaeuiunesanedntslagiusazeudululdves

walulagluauian aaAUsENauveITEUUABNiINe 8130135 anlduls Toyanauiines
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anudsdlunisldauszuy msdansdeya seuvansaumna TUsunsudinnusnlusia

welulafdonan MImeunsdeniaiu nseenuuuuazianiy Svinaveaneluladsouyud

GBS
Evolution of computer technology from past to present and a possible

future, computer hardware, software and data, how a computer works, basic computer

network, Internet and applications on the Internet, risks of system usage, data
management, information system, office automation software, multimedia technology,
web-based media publishing, web design and development, and the influence of

technology on man and society.

001273 ARAAERSLaYEDA lUFINUTZIIU 3(2-2-5)
Mathematics and Statistics in Everyday Life

anusiUesrunndinamansuazaialuiinuszdriu Ussnoume nsinly
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Fundamental knowledge of mathematics and statistics for everyday life,
including measurement in different types of unit systems, surface area and volume of
geometric shapes, tax, profit, depreciation, interest and discount, process of data survey,
data collection methods, introduction to data analysis and presentation, probability, and

introduction to statistical decision making.

001274 gazasAdluInUIzaTu 3(2-2-5)

Drugs and Chemicals in Daily Life

arudiloafuveseuaziadifae Tnvuims nansusiaduoms siufls
pzesdoruarrnayulnsililudioUszdriuiifordestuguam aasnaunisidenituay
msdamaiteliAnnasafuiuguniwnazdandes

Basic knowledge of drugs and chemicals, nutrition, food supplements,
including cosmetics and herbal medicinal products commonly used in daily life and
related to health as well as their proper selection and management for health and

environmental safety.

001275 91MIUALIDYIN 3(2-2-5)

Food and Life Style

UNUIMLAZANUE A0S IUTINU T2 TU TusssuuasngAnssunI1uslon
g1mslugiiniaing 9 vadlanuaglulsemalng iufiedvsnavesensesssuiUssnase
ngAnssun1suilnavesive L@ﬂé’ﬂwiﬂuasgﬁ{]mmﬁﬂummﬂaﬂm mMsidenansiivangas
ADALABINITVBITNNNY  BIWITNIEDN %@Hﬁﬂi%ﬂ@ﬂﬂ’]iﬂ%ﬁimﬁLﬁ@ﬂ%@@’]%’ﬁ LagDInNIg
uayinTinfunsasundadlugelamddomd anunszuiin wagdnvdunndeon

Roles and importance of food in daily life, cultures and consumption
behavior around the world, including the influence of foreign cultures on Thai
consumption behavior, identity and wisdom of food in Thailand, proper food selection
according to basic needs, food choices, information for purchasing food, and food and

life style in the age of globalization with the awareness of environmental conservation.
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001276 nasuLazialulaglnds 3(2-2-5)

Energy and Technology around Us

arudiugrudundany wasmelulaflndi fuvomdsny wdsnulih
neudemds ndemaden waluladuaznsuslnandru msuslaandanumadon
anumsaindsnuivannglandou anumsaifiiieadesiundinuuazimelulad mseyineg
wasueell  dusin msldndinuegmain MsesEuANNTaudMITuNg
\WasuL YA undany

Fundamental knowledge of energy and technology around us; energy
sources and knowledge about electrical energy, fuel energy, and alternative energy;
relationship between technology and energy consumption; direct and indirect energy
consumption; global warming and related energy situation; current issues and

relationship to energy and technology; participation in energy conservation; efficient

energy use; and proactive approach to energy issues.

001277 WeANTTUNY W 3(2-2-5)
Human Behavior
AuSRgIiungAnssuLywd Tumusmne 1wy wwiRaneItungingsy ugu
TN MTBINGANITTULAzNalNNISIAANgRNTT NsllaRduUteyyy dus wavasneITes
fumsilad N133U3 e AN wazn 1w ity naranuaaIaiIune weRnssy
3 (Y a a gj a L3 a r-ﬂl -d'
NUBIYWEIAN WEANTIUDUAR  TINVNNITUATIENNEGANTINDU Lwaﬂﬂiﬂizqﬂﬂ“i’ﬂu
aa o
FINUIENIU
Knowledge of human behavior such as behavioral concepts; biological
basics and mechanisms of human behaviors; mindfulness, meditation, consciousness
and involved substances; sensory perception, learning and memory, language;
intelligence and other quotients; social behaviors; abnormal behaviors; human

behavioral analysis and applications in daily life.

001278 FINUALFUN N 3(2-2-5)
Life and Health
FInUaLNgANTTUAVNIN  NsgualaraiIuaTuguAnUeLsazYIeTy TIudl

nsUssendldanuiiasinue lien siIAMAMAINeE19meLlad
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Life and health behavior, health care and promotion for each age group,
including the implementation of health knowledge and skills for continuous

improvement of the quality of life for oneself and others.

001279 Weeansluiiaussdniu 3(2-2-5)

Science in Everyday Life

UNUINYDINE AN TWAZMALULAEN9MUAININ NIEAIN KAZYTINITANNS
meminenmanivedanisruuiifetesiuiiausesiu i ddiTiauardunndey i
wianuuazliih msdoansinseuunny agdendnet Tanuazedne wazarmilg ns
W mansLazvalulag

The role of science and technology with concentration on both biological
and physical science and integration of earth science in everyday life, including
organisms and environments, chemicals, energy and electricity, telecommunications,

meteorology, earth, space and the new frontier of science and technology.

001281 NWILaZNITE8NAIEINTY 1(0-2-1)
Sports and Exercises
MSELAN N13ReNAINEeLES NS ALTIANINNITNNY kagNITNAZEY
AUITDNINNNNY
Playing sports, exercises for improvement of physical fitness, and physical

fitness test.

205200 mi?‘iaa’ﬁmmé’qﬂqmﬁai’mqﬂigmﬁmww 1(0-2-1)
Communicative English for Specific Purposes
Anis-nanwdangulnewiunsesnides mslddd dwu warguusgloaiile

TMUITAIANIITINTHALIVITN
Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.

205201 N13F0E1INIYIBINGUUNONITAATIZATIVING 1(0-2-1)
Communicative English for Academic Analysis
Anile-yan1wdngulasiiunisasuaing NMsIATIER N1TAAIN LATAITLARS

ALARLAL e TR Uszaiin1aivIn1snINEvIvegisey
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Practice listening and speaking English with emphasis on summarizing,
analyzing, interpreting, and expressing opinions for academic purposes applicable to

students’ educational fields.

205202 nsdeansnwIdinguitonsiauerady 1(0-2-1)
Communicative English for Research Presentation
Andauonanumsfuaii vienanuidefiiedesdvaivivesgiSoudy

AMwdangeliedadivszansnmn
Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.

230410 noensngaunislyan 2(2-0-4)

Intellectual Property Law

winAnfiarALddyvemngdunalayn Yssinnveamingaunadyn
#19) LHu AuAnS avsing uardvEluledesunensdn eudunsosmmngang nseduld
AABAIUNIIATIVADUANS LagIBn15vesunIsAunTes

Principles, sources and the importance of intellectual property, the
classifications of intellectual property rights such as copyritht, patent and trademark

including legal proterty rights such as copyright, right examination and protection eligibility.

252111 LARANAYAT Y 4(4-0-8)

Fundamental Calculus

aa 1 = & v v s 6 o i3 v 1

allauazalnusaiiiosvesilendu ayiusvoeflendu n1sUsvyndvesayius
USnusvesilanduuasnisussend aunsiieyius wnsnduassiinivug

Limit and continuity of functions, derivative of functions, applications of
derivative, integral of functions and its applications, differential equations, matrices and

determinants.

252121 NS lonu 3(2-2-5)
Basic Writing
a a 1 ¥ U U U o
nmMafsulsyloavinenee laun inalsylea sludnausslon dnsuselon wag

Usgleanay Joymiliieadunisleu wu n1slsudsyleailiauysal deianainlunisly

LASDIULNEITTANDY kazNISwuIUsTlen
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Writing different types of sentences including simple, compound,
complex and compound-complex sentences; problems of writing errors such as

sentence fragments, punctuation errors, comma splices, and run-on sentences.

255111 e 3(2-2-5)

Biostatistics

YoULn kazUszlovtiunadinienuine A@nstin1nLaziiine) adaLgs
WITUUN wqwﬁmmﬂwmﬁmﬁmﬁu ANkt s iureadiuUsdu N15uantases
At NSUTENANALAENITNAAR VAR mMeTgaulsUnudesiu mslnsie
DANBULATEANTUS N1TageUlaauAls

Extent and utility of statistics for health science and biology, descriptive
statistics, elementary of probability theory, probability distribution of random variable,

sampling distribution, estimation and testing hypotheses, elementary analysis of variance,

regression and correlation analysis, chi-square test.

256103 wilidosdu 4(3-3-7)

Introductory Chemistry

YSunaudunius lassaseeznou m3esmuazantivedsns nussall a15azaiy
aunaiall n3n-wua wia veula veuval wnllaavinarans il vaumans il wddunse
uavansTaluana ifidawinden a1sUszneu vessaisrRwumiuazunsuddu indlgnannssy
wiliedes

Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid,
thermodynamic, chemical kinetic, electrochemistry, organic chemistry and biomolecules,
environmental chemistry, representative and transition elements, industrial chemistry,

nuclear chemistry.

256254 ATIATITIRTIUT U 4(3-3-7)
Quantitative Chemical Analysis
uminAeafuiaiiinsgi 1wy gunsal 1ndesuin asiadl mswiouansazane
PUILNIWAN WaLNISITEnR bUNILATILATIZN NANNITVDIIONILATILATIEN LaU F5USUINS
A5199% waz TamTiAseRlaetiviin wasmadanisuenaisaisisnsatndieirinas ane

'Y} = 1Y A = aa ¢ 1 Y] & aa a a a
PANNITNLINUAT 9L aNATIATIZY LU dansitalerdn-Ia0a auntnslnlawss lwnudle
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we3 aaeulntouresUtuatunInslnlawas wialasuilnnsidl waslasulnnsndlvsnal
GHEPRPEAN

Introduction of analytical chemistry focused on topics such as apparatuses,
glassware, chemicals, solution preparation, chemical units and statistics for analytical
chemistry, principles of analytical methods including volumetric method, gravimetric
method, and separation technique by solvent extraction, principles of instrumental
analysis methods such as ultraviolet-visible spectrophotometry, potentiometry, atomic
absorption spectrophotometry, gas chromatography, and high performance liquid

chromatography.

258101 Frimendedu 3(3-0-6)
Introductory Biology
AnaNTRveIdTIn sulouiBmainemant asiafivesddidin lasaiinay
sunUeATuveuTad Wugmans lassasuazminivesity Tnssaiauasvthilvesdnd nalnnns
AdTannns mnuvanvansresdildin Ujduiusvesdidltinnasduwndon wagngingsy
Properties of life, Scientific methods, chemical building blocks of life,
structure and metabolism of cells, genetics, structures and functions of plants, structures
and functions of animals, mechanism of evolution, diversity of life, interactions between

organisms and environment, behavior.

258102 UURN5T NN 1(0-3-2)
Laboratory in Biology

AuUaondtlueelURnIg NaedganssAl waduareasuniuad n1suleas
nstevendnuziugnsy ML InuaneesadTin eefiy Tassadwuarmsvinures
o TATeas ez nIsnuYesdnd dueine

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures and functions of plants, structures

and functions of animals, ecology.
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261103 anddosdu 4(3-3-7)
Introductory Physics
adlnransAlEluidnd npnisiedoud usdliudas uuazndanu liufiuay
5T MIiAABuTLUULY autRivesans namansvedlva Usingnisaindunazineea wesly

1

louind waimdnludh 2saslaiidosiu Mandgelsl

Mathematics for physics, law of motion, gravitational force, work and
energy, momentum and collisions, rotation motion, properties of matter, mechanic of
fluids, wave phenomena and chaos, thermodynamics, electricity and magnetism, basic

electric circuits, modern physics.

266201 TNy 4(3-3-7)

General Microbiology

1A59a5 1A NN NT0ULAdAUNTE D191NT NITHITYLALNITAUINUT LUV

q

=< a a

F FBNIAIUANRAUNIES NsTanIavy waziugenans anudiAyvedunidluaiueimis
AAINNTIU Aauandou m'iLLWVIETLLazmﬁﬁmqsu

Structure and function of microbial cell, nutrition, growth and
reproduction, metabolism, control, classification of microorganisms and genetics their

significance on food, industry, environment, medicine and public health.

266381 dosflafugumeineeansuas- 4(3-3-7)

NsUIMIIANTSTReUuRns

Basic Scientific Instrumentation and Laboratory Administration and

Management

n&nnns wdnufoRnasniaadoudiegisdmiuiaiosdiofugiusig 4 n1s
Ingreans aufanisAnviszuuuinsgiuiaieafioluiesufuinis asuimsdanis
WoaUURNIIMITINeIAIERs SEUUN1IANIT N153ANI5TBYA N153ANITTaRLaEATAMTINI
Mgeans sulszaualYdne anuvasnde ssuunisidnvedslunesdUanig n1snsie
JUTRIAMAIN NTATUANAMAIN AMAINAITUIUITIANTT NITNAABUAIIUTIUIEYNIS
WosUURn1T MINRUITIATIZA N1sUsBluITIRI el AaRAIUNITIANIINTHEINTUYBE
AzEsalunsianIsrseruaunsatunsilugin

Principles, practices and sample preparations for basic instruments used in
scientific laboratories, system of instrumental quality, and scientific laboratory

administration including management styles, information management, materials
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management, preparation of laboratory budgets, cost containment, laboratory safety and
disposal of Laboratory waste, accreditation inspections, quality control and quality
management activities, proficiency testing, procedure manual development, new
technology/procedure evaluation, human resources management and

management/professional leadership skills.

411101 Fualyagu 2(2-0-4)

Fundamental Biochemistry

dusztiiedludd®in  Tasadoneeflanthione  waswiniivesansth
Twana woulel Janfiu ndeus sesluu Fueiluavdidneluanaludialszdniu uasnis
Uszandld

Water and buffers in organisms, chemical structure properties and functions
of biomolecules, enzymes, vitamins, minerals, hormones, biochemistry and molecular

biology in daily life and their application.

411102 mﬁmmma3mﬁamﬁayﬂamﬁmmmam% 1(0-2-1)
Management and Communication of Scientific Data
ma?iamﬁagamﬁwmmam%ﬁgqmwﬂmLLazmmé’qﬂq‘w QR HIGERGIAY

Winwen1sAn NMSWgw Nsyakaznsililayaineg1rans N1ssEuUSes N1IAIRUANAANITIY

TamudAy Nsas1eAInIuLazN1TRaUAINIL mi‘imeﬁﬁﬁa;ﬂamﬁmmmamiﬁ'amiﬁamiﬁ

Hugvisua fisluudvesniaaFoudoya nisantufinuagnsiiaue
Scientific data communication in both Thai and English, learning and

practicing of thinking, composing, communicating and listening of scientific data, data

organization, prioritization and simplification, capturing main idea, creating good questions
and answers, analysis of scientific datasets for effective communication on data

preparation, data recording and presentation.

411202 LUWVUBRTUYDIENTTILUANA 3(2-3-5)
Metabolism of Biomolecules
Jaumansvauouleyl waznssisenluitiuunusidy Fandanumans way
NFFAATILAAILLAT LIUNUDATULALNIIAIVANILNUDATUVDIASTIANG  UNUBETUVRS
9N ANUFNTUSTENINARMUMUERTY N1elASYR 9aNTLATY WaraNTANUBLLABATE NENNTT

wagmellaufUANsmMeBuell nMsnedeuaudiviuniivewEnstiliana
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Enzyme kinetics and metabolic catalysis, bioenergetics and photosynthesis,
metabolic interrelationships, metabolism of biomolecules and relations, oxidative stress
and antioxidant of biomolecules, principles and techniques in biochemistry, determination

of chemical properties.

411206 wAtA @Al waduasdTineluana 3(1-6-5)

Techniques in Biochemistry, Cell and Molecular Biology

wdnms woswademsiuduad msada mauen nsiiliuians wasns
TasgvinaantAvesstiliena wedanaiudieivasdineliana  wEnnsuagds
wnedsnead uaznsusvendldmalanisnnndssvad

Principles and techniques for extraction, isolation, purification and analysis
of biomolecules, molecular biology techniques, principles and techniques of cell culture,

and its application.

411207 ugmansuazdVineluiana 4(3-3-7)

Genetics and Molecular Biology

wanugANEns uyweRugeans nsieseinans laslulaulasanuRaung
sgiulaslulon  Alunuasnisdndivedluy  MsuanseonveduuaznIsAIUAN  BNAILANA
FIINUANARALIUTIAINTTY HUTAIANTUTEYINTUALAUNAINVAIENNNUTNTIN N1THTII
figailondnualnmeiugnssy AnuRisunivesduies TsaugnssuiAnanmmiads fugeans
waznalnmsiinlse fugenansvesiy Wugmansdouses nisussendldmnuiniaiugeans

Principles of genetics, human genetics, pedigree analysis, chromosome and
chromosome aberration, genome and genome organization, gene expression and
regulation, epigenetics, molecular biology and genetic engineering, population genetic and
diversity, genetic identity, single gene defect, multi-factorial diseases, genetics and

diseases mechanism, plant genetics, reverse genetics, applications of genetics.

411302 IrEANSAUNAAIANT 2(1-3-3)
Bioinformatics

msdududeyan1sdinimuasivinenluanauwaietiedumesiids  Ussnnves

[y

Ut PINTYAITIUNTTULALUNANNITY Frudeyansailinddnuaglusiu goudea W
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nMsiaseiauduiusmsdusdauagiTamins et fivesduluseduiun ns
Anseilassaauazniifivestunaglusiu Wsilefind msUszyndlitransaume

Searching the biological data and molecular biological data through the
internet, type of databases, database for literatures and articles, nucleic acid and protein
databases, databases for metabolic pathways, diseases and drugs, basic programming, data
analysis and interpretation using bioinformatics software from the internet, analysis of DNA
and amino acid sequences, phylogenetic analysis, functional genomics, structural and
functional analysis of gene and protein, proteomics, application of bioinformatics.
411303 Fuadiganiauiu 2(2-0-4)

Immunological Biochemistry

[
)

wdnmsfiugumstuaiivesszuuniduiu Taswaauasmifivesssuugidudy
nalnnsnevauesuuitudfidauasiAnainnsuiui  UiRseuwuuendusaduarlionde
Ad anIzANURAUNRYBITTUUNNANAUAIe

Basic principles of immunological biochemistry, structure and function of
immune system, innate and adaptive immune responses, cellular and humoral mediated-

reactions, immunological disorders.

411304 Fuadinalulad 3(2-3-5)

Biochemical Technology

nsUszgndauimsiaedvesiiy &0 uazqdunid arseengnidanim
welulafvosmilulawnsn afin Lovles] TUsfu wavanstaluanadus Amnssulusiu malulad
seuunly Weldmainermansnisunme waluladdinn gramnssu

Application of plant, animal and microbial biochemistry, bioactive
compounds, carbohydrate, lipid, enzyme, protein technology and other biomolecules,

protein engineering, nanotechnology for medical sciences biotechnology, industry.

411305 FUATIETTING 3(2-3-5)
Physiological Biochemistry
UNUIASTINGIVDITHUUIWNEUYEE LUUNUDATULAEAIUFUTUSIENINTD
LUBNUBATL NTBUIUNITAIUANIDLULNUDATY a35Ineuazdailvesseuulseain seuy
n&anile sruulnadeuladin ssuutudiedaans ssuumaiueims ssuudel$vie ssuunis

v
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Introduction to human physiology systems, metabolism and metabolic
interrelationship, regulation of metabolic pathway, physiology and biochemistry of
nervous system, muscular system, blood and the vascular system, urinary system,
gastrointestinal system, endocrine system, detoxification system, connective tissue

system.

411306 daTIvenazdAlve s 2(2-0-4)
Physiology and Biochemistry of Plant
- P ¢ ¢ o A o
LUBLUDNY LYAALALDBILNLUS TTUUNITANAYY aa'ﬂmuuazm’imuam A3
FUATIEILEN NIzUIUNSLUDATUlLNY N1TIaSYLAUTALaY AN TVDINY
Plant tissue, cell and organelle, transportation, hormone and regulation,

photosynthesis, plant metabolism, plant srowth and development.

411311 NP UATIZAZIAINTTUTEAUT LU 3(3-0-6)

Synthetic Biology and Genome -Scaling Engineering

msﬁu%a&aﬁ%maﬂuﬁﬁma LLazLﬂ%@ﬂﬂauﬂiumﬂﬁtﬁuw, N3V TE
WUENITULarorillUAASITUYIF, TEUUAILAINEY, PoTUNUadUATIEN, Wwanliley, Wugnay
Mnfuazdns. Mseenuuy / uAly wavdunsviveslum, MsiuieeILLUUaER, NSy
LﬁaiuﬁaﬂLLﬁ‘ULLazm‘WﬁLﬁ%uﬁuqﬂiim, NN9L593TAUIATG, N1TBBALUULANTNTGN, MsUEsuIlY
Indviessuuiivand, MsruTnliaediTinfigapiusluud, nslidqaussivgiionuyimnssa
Fanm, AinAartesdng, lsvednaniivwardns, Ussamiinendauasen, $3ineienissng
snsntueINg, waluladdinniuuidawaznis “win”Tunnediinen

DNA digital data storage & DNA nanomachine, codon expansion &
unnatural amino acids, genetically encoded computing, synthetic organelle, artificial
cells, animal-plant hybrid, whole genome design / edit / synthesis, 3D printing organ, lab
cultured meat and genetic enhanced food, accelerated evolution, designer baby, gene
drive, de-extinction, Al-assisted biological engineering, biology-machine interface, plant&
animal cyborg, synthetic neurobiology, biology for space colonisation, open sources

biotechnology & biohacking.
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411312 NTIATIZINTAL 3(2-3-5)

Biochemical Analysis

mﬂﬁﬂﬁugmmmmﬁmezﬁmﬁamﬁ nsinAUsunaddgvesUfisenaily
AuiiTin wedaiuguvesaninsalnd Sansihleannaziaidaauninsalnd Sunsisaanln
salnd vgeasawuduazialigluawud duedesuunuinslasuudauningalny svneliniey
goinduailninsalnt wnd-158 awnnsalny wuaaiunlnswes lasunlnns il wialasuilnnsiil
Tasunlnnsilveunar wallavnindesganssaudianaseu wadauisuungigonuds

Basic techniques of biochemical analyses, the analytical measurement of
chemical reactions in organisms, basic techniques of spectroscopic method, ultraviolet
and visible spectroscopy, infrared spectroscopy, fluorescence and chemiluminescence,
nuclear magnetic resonance spectroscopy, atomic absorption spectroscopy, x-ray
spectroscopy, mass spectrometry, chromatography, g¢as chromatography, liquid

chromatography, electron microscopy techniques, freeze drying technique.

411313 uiind 3(2-3-5)

Genomics

o 15 a ¢ Ay a ¢ a a ot & = q

umhgaluiing Aulnd wedalunsiasieidluy wugudluudsezans luy
voslsanutioy Flunvesdnivazenamnssuilodnd Auuity Msunndiamzyana Auilunuis
WeAans uresgatinuaraunsy Ienssuiluy annimeniluy

Introduction to genomics, techniques in genomic analysis, basis of
population genomics, genomic of rare diseases, animal genomics and meat industry, plant

genomics, personalized medicine, genomics in forensics, genomics of microbes and

microbiomes, genome engineering, genomics startup.

411314 Fpdvolusau 3(3-0-6)

Protein Biochemistry

a3fUsEney windl uarlassaiiwedlusiy wdvedtusiu n1sduaszilushiu
nMsAALUaMmaINITdLATIER NMsaatslusiu Sunsnseueslusiu Imnssueslusiu nsine
Aenfuieulesl vdnmsadalusiu msuenudgvdlusiu msleseilusiu msfnwnaudd
vo4lUsiu Mavszyndldlusiunazieuledmenisunmduazmalulagdinmn

Composition, function and structure of proteins, protein chemistry, protein
synthesis, post-translational modifications, protein degradation,protein interaction, protein

engineering, enzyme studies, principle of protein extraction, protein purification
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techniques, protein identification, studies of protein properties, application of protein and

enzyme in medicine and biotechnology.

411321 WMATAIIINAUTLAL 3(2-3-5)
Research Techniques in Biochemistry

[

NANNITLAZLUIAANITYINITENIPIUTIAT TI0TIN1THNANITVNIToNUFIU
N9FUTNAL
Principle and concept for carrying out research in biochemistry as well as

basic research practice in biochemistry.

411322 welulaginniivayulng 3(2-3-5)
Medicinal Plant Biotechnology
ausiuguiefumaduanidedefy Tnssaisveailuuiiy fvayulnsuas
sdusznaUnuiall slinvesanseangrinistinmuesivayulng rduaseivesaiseanan’
maFann welian1susnuaznisinwesdusznaumaaivosiivasulng wadansmizidies
ooy mavszgndmamzidsadadelunisinuifivayulng udnnsiugiuieatusaia

a

MaugIFINssuLaznsUssEnaRuTIAINssulunsAnwivayulng

Basic knowledge of plant cell and tissue, the structure of plant genomes,
medicinal plant and chemical composition, types of bioactive compounds of medicinal
plant, biosynthesis of biocactive compounds, separation technique and chemical
composition of medicinal plants, plant tissue culture techniques, application of tissue

culture in medicinal plants, basic principle of genetic engineering techniques and the

application of genetic engineering in medicinal plants.

411323 AswnzasLeadid e 3(2-3-5)

Basic Cell Culture

AuiiuguAsafuiiineneusadfivuazivaddnd waiianisasnide
ninmMsuazimsdsneadivuazdng Uslomivarnmavszgndlfloadinnzies

Basic plant and animal cells biology, aseptic techniques, background of
cell and tissue culture, biology of cell culture, principles and methods in plant cell and

animal cell culture, advantages and applications of cell culture.
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411331 FRANBILAYUINT 3(2-3-5)

Nutritional Biochemistry

FarmuaUiinaasemnsiinaslésu Wsfiuuaznsnesiily afin Arslulawnsely
a5 ansiduleluamsuazansiinuviu LeanegeduasluLIUoRTUYDLIANDTRd daNna
vosnglaanaziumuedTvemdsu Fuavedinmiiu th waruisin Insuimsfivangaunue
lawudidn MsmUdsinamasinsgvinunmeansnesiiluiaviusiy nsmluiuaisiulawnse
wazAIndiulue1ms

Nutrient standard recommendation, dietary protein and amino acid, lipid,
carbohydrate, fiber and sweetener, alcohol and alcohol metabolism, gslucose homeostasis
and fuel metabolism, biochemistry of vitamin, water and mineral, nutrition focusing on
life stages, diet therapy, analysis of dietary amino acid and protein, lipid, carbohydrate and

vitamin.

Y @

411332 wadaugIunLAlglauiu 3(2-3-5)
Basic Immunobiochemical Techniques

ANUINUTIUNTUALYTANTY FalAlveueuRIULAZMOURUDA MANN1TVRY
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Basic knowledge of immunobiochemistry, biochemical background of

antigen and antibody, techniques in immunobiochemistry and applications.

411334 FnATvpLaafuALLn 3(2-3-5)
Biochemistry of Stem Cell

unidganuAnTivseaasUsEiRlumMfnyieadduinin  IIneveuvaniy
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Introduction to concepts and history of stem cell studies, biology of
embryonic, adult, and induced pluripotent stem cells, biochemical mechanisms
underlying pluripotency and differentiation of stem cells, stem cell niche, stem cell

markers, iPS cells technology, cancer stem cell, applications of stem cells, techniques
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used in stem cell studies, stem cell debate for the challenges in science, politics, law, and

ethics.

411335 nsuszendtuadiiionisdestuuasinuilselifinrooss 3(3-0-6)
Biochemical Applications for Prevention and Treatment
of Non-communicable Diseases
lsnluau ﬂ’l’lmﬂim&LL@Sﬂ?’]ﬂJﬁ’]ﬁ@%@ﬂiiﬂlﬂﬁﬂ@i@é@%}ﬂ Jaduides nansenuse
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lifndei3ess arseangrinnsdanmlundndusisssusduaznalnniseongndseduluiana
mATeiRstestunslduansasisssumalumsiesiulsalifnedoss

Human diseases, definition and importance of non-communicable diseases,
related risk factors, health and socioeconomic impacts of non-communicable diseases,
natural products for prevention and treatment of non-communicable diseases, bioactive
compounds in natural products and their molecular mechanisms of actions, research
issues related to the use of natural products for prevention of non-communicable

diseases.

411341 ALY 3(3-0-6)

Plant Biochemistry

lassadauazninivesessniuaveawadiiy nsdaanzinas mamela uas
mymelalunnziifiuas anstluanavguniuasyiegivesity wunueddudgugiiuaziunued
FuNFeNNVOINY NIATUANITIUNUBATY Uay ANNFURUSITENINIDNUNUATUYDIIY

Structure and functions of plant cell organelles, photosynthesis, respiration,

photorespiration, primary and secondary metabolites, primary and secondary metabolism

and regulation, metabolic interrelationship in plants.

411343 FUALUALTTINGNLANANNITNEAT 3(3-0-6)
Agricultural Biochemistry and Molecular Biology
wnfauazauilesununisinens Jymanuluiguasdniiasugia s

Uszgndldmnuinednaiuazdiineluanalunisinizugn nmsuadaiuaznisuseus s
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Concept and basic knowledge in agriculture, problems in economic plants
and animals, application of biochemistry and molecular biology in cultivation, livestock
and fishery, strain selection, strain manipulation, quality improvement of agricultural
products, diagnosis, agricultural precision and digital, control of plant and animal diseases

which affect economy, society and health.

411344 AT LASTUATVDITOTLUUNY 3(3-0-6)
Physiology and Biochemistry of Plant Hormones
YUALAZUNUINVDIZOTINUNY @3 TanennsiasiAuls Walunn1s  wag A3

MOUAUDIRDANTIZIATIATOINTY NTVINTUVDITDTIUUNTBEARINE) TeAUATTINeLazTUALl NS

AUANNISINUYRsERsluuily Nsvinusmiuvesaesiuuily
Types and roles of phytohormones, physiological aspects of plant growth,

development and response to stresses, modes of hormone action at physiological and

biochemical basis, hormone regulation, hormones integration.

411345 asIneuazdatvaaivayulng 3(3-0-6)
Physiology and Biochemistry of Medicinal Plants
Anuddvesivayulng laswadany seuunsaifedduity a1sugugiiuagans

a

nRegIluiie sesluuity a3sIneuasdialivesnisenveudn n1sasaiuls Wamn1svesia
LaENInaUANDIRIYsiaan1zAsen  a1seengnsniinmluivayulnsuaznisussyndld
o A I v ¢ o o A 4' Y Ao £ =

NIIAALADNNUY  NITVYIYNUT LAy miﬂiuﬂngqumgﬂmLwaiﬁlma’ﬁwmqmwmsa’gmw
LAY

Roles of medicinal plants on health, plant structure, transportation, primary
and secondary metabolites, phytohormones, physiological and biochemical aspects of
plant germination, growth and development, stress response, bioactive compounds in

medicinal plants and their applications, selection, propagation and breeding for medicinal

plant improvements.

411352 FIALNAMNTIH 3(3-0-6)
Industrial Biochemistry
vdnmisnaznszuIunMImMeiiailugnavnsseImns 1iesiy 1a3ediens A
1o LHonszay a3tsrdne ndsnuTanm nssviumainluseiugaamnssy dsufnsalanm

TuszAvgmavnssy ouledlugravngsy nsiunnagInm waswlumelulag
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Principles and biochemical processes in food, beverage, cosmetics, textile,
pulp and paper, detergent industry, bioenergy, industrial fermentation processes, industrial

bioreactor, industrial enzymes, bioremediation and nanotechnology.

411381 Ugyniitayn9giadl 3(0-6-3)
Special Topics in Biochemistry
Anufdavindgmifewnisdiaivasdiineluana nnsdsauufigiu ns

1ATILY MIklanadeya N15eAUTIvaTUNa MITEUTIENUITY AaenaunTilauenaulde
Practice how to do special problem in biochemistry and molecular

biology including how to form hypothesis, data analysis, data interpretation, discussion
and conclusion, research report writing and presentation.

411491 nsinausuvIeRnaulumsszvA 6 MR
International Academic or Professional Training
HnausuvserinauluisUssmemesnuduaiivasdvineluana Tundieanu

Y835y 30LaNYY
International academic or professional training in biochemistry and

molecular biology at a government or private organization.

411492 anfafnw 6 NBAn
Co-operative Education

P a wva Yy a N a | Y] a
mmﬂﬂgummmumLmJLLazGU’nVlmIaJLaqaﬁlu‘wmEJmummgLLazLaﬂﬁau ld
nelalassnsaniadng
Training in biochemistry and molecular biology at government or private

sections according to co-operative education project.

411493 nsinaululszmne 6 wawne
Professional Training
Anauludssimanissudiaiivasdineluans lunhisnuessy wislenyuy
Professional training in biochemistry and molecular biology fields at a
government or private organization.
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NsAnwIAUATITB AT LAz IINeluaNa vIeauI Mg tes A1elanIs

o

UaveID1915ENUTNwY Mssdunsideanilasiiaazinunisite Jinsizsinaniside e
HANTI38 Invihsenuatuanysel waznisdnaueuinila

Conducting a research project in biochemistry and molecular biology or
related fields under supervision of advisor, carrying out research to proposal and research
plan, data analysis, writing up results, submit a complete report, and presenting results

orally.

411497 AUnUN 1(0-2-1)

Seminar

=

2AUT1IY ATV LaTULEUBNTUANET UNANN HAUNNTAUATIT Y589UIY
1 a a a a
mauiamwmLﬂuLLammwmImLaqa
Discussion, analysis and presentation of case studies, articles, or research

publications relevant to biochemistry and molecular biology.

415402 sudeuisifeiiugu 3(2-3-5)

Basic Research Methodology

ndnnisuazarmiiiugiuieatunisidemafuinermansnisunmg msdudy
ﬁﬁa;ﬂamﬁmmmam‘uazmsamm N5 BUIATITINUITY NTTUIUNITITY A1T9NUUUNTS
naaps ManuTIUTINdeyauaznImzidoyadiealn s1e0un1s3de asseusIainide uay
NsLEUINAATEINAERNS

Principle and basic knowledge of medical sciences research, accessment of
scientific information and information technology, , research proposal writing, research
methodology, experimental design, collecting and statistical analysis of research data,

research report writing, researcher ethics, and scientific research presentation.
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4. asfUsEnaUieafuUsEEUNISainAaUIY (MsTiney Wisannafnen)
sk dondwledvmian 3 3 deluil
411491 nsiineusunsernaulumsUssina 6 Miunn
International Academic or Professional Training
Hneusuvsernaulusislssinaniswnudiaiivasiiineluana Tunheau
USRI PRGN
International Academic or Professional Training in Biochemistry and

Molecular Biology at government or private organization.

411492 annafne 6 i
Co-operative Education

= a wa Yy a A a ' o Ql'
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nelalasinsaniadng
Training in biochemistry and molecular biology at government or private

sections according to co-operative education project.

411493 nsEnalulssne 6 dein
Professional Training
Anauludssimanisnudiaiivasineluans  lunidienueeesy vIsenyu
Professional Training in Biochemistry and Molecular Biology fields at

government or private organization.
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Program Structure of Bachelor of Science in Biochemistry and Molecular Biology
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Curriculums Mapping of Bachelor Degree of Biochemistry and Molecular Biology
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