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TU-IBITIVNTANUNF
A1ANIANEIAY Wau fguigy - fanay
A1ANsANEIUATY WOU NOFANEY — Ju1A
2.2 aauUAvaidifine
[ a a a a ) A a wa £ [ Yo & = [y
2.2.1 ¥angn Uy InN19IvINIsuaEmvinuseuuinisae alugdsanisfinuseau
senAnwInaulaIensIoLleuIgINIENIWANEYITNITTUTON
) a a0 A v 2 Yo & = Y ) a & @
2.2.2 viangnsuage1ns (1oLled) 9w UuNaLIINITANEITEAUUTENIALEUAT I ITNTUG
& ] = Y} a ) A o ] a q' Y} a q' Y = Y
vsaEuW1 eseauanUTyy (3 U) iawsuwiluaaivifiaseivaiviivnnagidndnulunangns
USeu19 393 BnvisaujUAn1s9nan iunsanwdeanuming 1dususes
[ a a 1% Y o a a o) A a wva £% [ Yo <
2.2.3 MangnIuIQ 1ML UUNMIUUIYRNINIBINITUAE NINYITWRIDUHUANITADITULELIA
nsAnwszaudssuAnwneuUatenIeaisumi FenTensisdneisnisiusesliandvazaulidounin 3.50
INTPUU 4 SEAUAzRUUYSaEumLarsemIdnwluranansuuunme mnaiansanwlainanis
SgU1n3 3.50 AzfielvRuaNdRluNsANYImanansLUUNIVIi
2.2.8 Juiafisameunduss waglidulsafndesouss sulugUassadenising
2.2.5 lineaadlnynuaininwvemaienigaliinnn LuudaunnseyinlagUssuy vse
ANURRAYLNY
2.2.6 legnnteesn nsegnlaeaniananidunisfinuilag msizauRam1ang

2.3 Ugywrvasiidausnidn
Jaymiinueiiugiunidingamans nsAiuinLasinven1sdealsn1vidingy uenaini
fasandenisusumludiay anzmadufiuaziinvenisuimsioa
2.4 nagnslunissdiunaieudledyw / dedrinvesianlude 2.3
InnsUgutimatidnlvy wusihnsnadmunedie matdansseuluuming1ds wasnswus
nan fimsduaduliandniufanssuvielasinisifsafumaseunsaeutaznisdsadin wu Tasems
PUINAIBINGY warlasinsaaulasy Uusiu
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2.5 ununssuddauasdansamsdneluszes 5
F1UUNANNIAININE TULT AN AL AIAINAYA NS ANSANEY Tisail

5 Un1sAnen
YUY
2563 2564 2565 2566 2567
U7 1 30 30 30 30 30
U9 2 ; 30 30 30 30
FUU7 3 ; ; 30 30 30
Fud7 a - - ; 30 30
33U 30 60 90 120 120
Snudaniinnniieg
o & = - - - 30 30
A59N15ANW
2.6 qUUTZUIUATULLNY
2.6.1 Uszunaun1s5185u
- 9 Yauuszuna
SIUALLIYATIYSU
2563 2564 2565 2566 2567
UIUTINLEALADY
- q, 30 60 90 120 120
Un5AnN®N
ANSISULHENN1SANYY/
- d 32,000* 32,000 32,000 32,000 32,000
Un5AnN®N
94U 960,000** 1,920,000 2,880,000 3,840,000 3,840,000
* ARNONSIAEISUTEUNNSANY 32,000 Un/Aan/Adn1sEnen
** S naanassslonnsinwm x Sunulaalulnsfnwiu = 32,000 x30 =960,000 U
2.6.2 Uszanaun15euuszanaesiene
S18aLLYNTI8ANY Ysuuszuna
2563 2564 2565 2566 2567
1. APULNY (10%) 96,000 192,000 288,000 384,000 384,000
2. Aldany (30%) 288,000 576,000 864,000 1,152,000 1,152,000
3. @iﬁa@(w%) 288,000 576,000 864,000 1,152,000 1,152,000
4. AR Tuei(10%) 96,000 192,000 288,000 384,000 384,000
374 768,000 1,536,000 2,304,000 3,072,000 3,072,000

* fnandndiusednslu 4 vanndn fe vuaedneuwny ineAldaes viinaA1Tan wasviinangiue JsAmdu 109 30% 30% uaz
10% eua1diu WguiusesuTneeUsznanIsaulssanusesu aude 2.6.1
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2.6.3 Uszanaunsanldanesenilunisnantnudin Wuku 71,680 umsanu
1n8AnaINsI8a18ludD 2.6.2 919 5 UN15ANET MN5A891UILTEAMULHUNITSUTD 2.5
719 5 Yn1sfne

NATINSINENG 5 U WInAU 10,752,000 U
FIHIUNARAULHUNITTUNG 5 T WINAU 120 AY
USEUNUNSAN 18 AR YRR Wiy 10,752,000/150 WUy 71,680 U

2.7 SEUUNISANE
Tg52UUNSBgULUUTULS B Y

2.8 msiigulauniiein 5189291 wazn1samsisuEsudINNNn g8y (§13)
msifisuleuduluaudetesduuminendeuises 118ae n1sanwseaulSaIng w.e. 2559
seslisunruiugauainimiininiviineidiansnisinensuazlasuniseyliananuinus
nunseanss lnefeadulumussidevresuninedy

3. NENgEASUATANRNTILHaY
3.1 ¥ANgAS
3.1.1 FJwunUeAnTIN lddesndn 121 wdwnn
3.1.2 lassadravangns

. \neual wangnsla
m,,- v AUINIYN As. W.A. 2563
" W.f. 2558
1 wuandvdnwnaly Liteendn 30 30
1.1 3v1U%AU 30
1.2 Jnderulaiduniaein 1
2 wUIRITLANIE  tlaendn 72 85
2.1 Jvuny
2.1.1 Aiugrumeineeansuasadamans 32
2.2 I NaN1EAUY
2.2.1 31U9AY 26
2.2.2 3y uden hidasnin 15
2.3 IngninusszaulTyYng 6
2.4 avfafnw/nsinausuviseinaulustaUsyime
3 wuRIvLaanEds ludasndi 6 6
iginsiunaaanangns lidaendn 120 121
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(1) vanndvdneialy - Lidesndn MU
fnualiiAnssununguivdsielui
1. ngudvinren MUY
001201  Winwznwlng
Thai Language Skills
001211  mwdanquitugiy
Fundamental English
001212 AWDINYRAIL
Developmental English
001213  MWIBINOWUTNIYINTG
English for Academic Purposes
2. NFNIYPINYBEAIENS 17U
Tneidenansiedundeialuil
001221  ansauwArmaniiienIsaneduai
Information Science for Study and Research
001222  NIW1 AIANLASINUTITU
Language, Society and Culture
001224  Aavgludinuszaniu
Arts in Daily Life
001225  Anududiuiivesdin
Life Privacy
001226  FnWInlugARIva
Ways of Living in the Digital Age
001227  AuASInbNEAnWN
Music Studies in Thai Culture
001228  AUAVAUNUBALIN
Happiness with Hobbies
001229  39nsieq L{J’ﬂf\]fgsu FAndifaumang
Know Yourself, Understand Others,
Meaningful Life
001241  AuasAETUANIUTINUIZINIU
Western Music in Daily Life
001242  ASARLTIASISATIALALUINNTTY

Creative Thinking and Innovation

30

12

80

80
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

“ulenn

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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3. NNAYIFIRUAIENS U
TngLaanansgIvnanaluil

001231 Uswidadiedinafiosludiausesniu
Philosophy of Life for Sufficient Living
001232 ngmmmﬁugwmﬁa@mmw%ﬁm
Fundamental Laws for Quality of Life
001233 Ineiuuszvrulan
Thai State and the World Community
001234 e susTIuMazgiityqviesdu
Civilization and Local Wisdom
001235  N1SLileY WASYENT Uagdaay
Politics, Economy and Society
001236  N159ANITNITANTUTIN
Living Management
001237  Vinwedin
Life Skills
001238 mii’whﬁu?ia
Media Literacy
001239 anegiiuausn
Leadership and Compassion
001251  wainnguuaznsvirnududi
Group Dynamics and Teamwork
001252  WLSARTANGA
Naresuan Studies
001253 nsiduduszneunis
Entrepreneurship
4. NFUIYINIANENS U
Tnedanansedudeoluil
001271  uyudiudundes
Man and Environment
001272 ﬂauﬂama%miamwﬂ%uﬁugm
Introduction to Computer Information Science
001273  pdlneaERsuazan A ludInUszIniu
Mathematics and Statistics in Everyday Life
001274  pwazasAdlutinuszaniu

Drugs and Chemicals in Daily Life

80

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)

“uenn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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001275 9 M1ThaxInNTI6
Food and Life Style
001276  wasulazaluladlndsi
Energy and Technology Around Us
001277  weANTIUNYWE
Human Behavior
001278  FIMuALAUAIN
Life and Health
001279 A imanslutinuszdniu
Science in Everyday Life
5. nguiviwarundie (Ueduliduniaeiin) 31U
001281  AWILAZNITOONAININY
Sports and Exercises
(2) BNINIVUANIZATY lideendn MUY
2.1 Avrugumsinedansuazadnaans SRIvELT
252111 umaRaEyagIY
Fundamental Calculus
256103 ipdiosdu
Introductory Chemistry
256121  \p3Bun3Y
Organic Chemistry
258101  F3ivendedu
Introductory Biology
258102 UHURANISTIING
Laboratory in Biology
258341  fugmansuagIIauINIg
Genetics and Evolution
261103 Wandiloed
Introductory Physics
266201  9aTAngwhly
General Microbiology
411221  Fedl

Biochemistry

85
32

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

“uenn
1(0-2-1)

“uenn

“uenn

4(4-0-8)

4(3-3-7)

5(4-3-9)

3(3-0-6)

1(0-3-2)

3(2-3-5)

4(3-3-7)

4(3-3-7)

4(3-3-7)



2.2 AY1UNAU
110101

110102

110103

110104

110211

110212

110213

110214

110271

110305

110341

110342

110372

110373

110380

2.3 ¥ dan

110315

110316

17

MUY 26
NIHNANNNNITNYAT
Agricultural Production
N1SUURMUNITNAINIINITNYAS
Practice for Agricultural Production
NYNTOIRILL
Smart Agriculture
nsUfURnunYnseIRTeY
Practice for Smart Agriculture
winnsunzRsaiodoivuazwaddn’
Principles of Plant Tissue and Animal Cell Cultures
UftRnmsneihsaiedefivuaziading
Laboratory in Plant Tissue and Animal Cell Cultures
nanmsmalulagdinmszauluana
Principles of Molecular Biotechnology
Ufuinsmalulagdinmseauliians
Laboratory in Molecular Biotechnology
ATINUTAVINTEUSUIMALULABTIN NN TNYAT 1
Academic English for Agricultural Biotechnology 1
NITINUNUNITABDIATUNALULAETININNIINITNYAT
Experimental Design for Agricultural Biotechnology
nanwalulagnsvdn
Principles of Fermentation Technology
RN swalulagnisngdn
Laboratory in Fermentation Technology
ATINUTAVINTEUTUIMALULABTININNINITNYAT 2
Academic English for Agricultural Biotechnology 2
AINGUTNVINTAMTUMALULEBTININNIINITNYAT 3
Academic English for Agricultural Biotechnology 3
AN

Seminar

31U 15
Fransaumeadnsumaluladyinmmn1ensinens
Bioinformatics for Agricultural Biotechnology
wadINe L ioNSNYaSs
Cell Biology in Agriculture

80
2(2-0-4)

2(0-6-3)

2(2-0-4)

2(0-6-3)

2(2-0-3)

2(0-6-3)

2(2-0-4)

2(0-6-3)

1(0-2-1)

2(2-0-4)

2(2-0-4)

2(0-6-3)

1(0-2-1)

1(0-2-1)

1(0-2-1)

“ulenn

3(2-3-5)

3(2-3-5)
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110317 Mé’ﬂﬂmﬂ%wmsﬂmaqa 3(2-3-5)
Principles of Molecular Markers

110318 WugransUszandlun1suTuUTaiugig 3(2-3-5)
Applied Genetics in Plant Breeding

110321 a3sInenqauvsduaznsussendldniamalulagdanim 3(2-3-5)
Microbial Physiology and its Application in Biotechnology

110322 AuUMSEMInLLAY 3(2-3-5)
Microbial Insecticides

110323 weluladfanmdn ey 3(2-3-5)
Introduction to Biotechnology of Aquatic Animals

110324 Fouavzmsiumaluladdrinmmnensinuns 3(2-3-5)
Selected Topic in Agricultural Biotechnology

110343 Mé’ﬂmiﬁugﬁmamszmumnwnmaLwﬂiuiaﬁs?nmw 3(2-3-5)
Fundamental of Separation Process in Biotechnology

110344 waluladtnmuesduasnausa 3(2-3-5)
Biotechnology of Colours and Flavours

110345  wAlWlagNaIUTINMN 3(3-0-6)
Bioenergy Technology

110346 wAlULABTININIUENAIMINITUDIMTLAZNITNEAT 3(2-3-5)

Biotechnology in Food Industry and Agriculture

110347 wAdANSIMUNFAUNTENINITINYAT 3(2-3-5)
Techniques for Agricultural Microbe Classification

110348 waadlukuAfisekan1sUsEyndldlunumalulagyanim 3(2-3-5)

Actinobacteria and Biotechnological Applications

110349 wAlulagTInmMnIeaTvineiay
nsliusslomiqaunisludn i 3(2-3-5)
Microbial Biotechnology and Beneficial Microbes
in Aquatic Animal

1%
o

110350  welulad@anmmamsmnziasedn i 3(2-3-5)
Aquaculture Biotechnology

110401  @3Ineuaznsusuimvasiun1slaaniizwInaouAIen 3(2-3-5)
Plant Physiology and Adaptation under Environmental Stress

110402 wSesiionardsmsdmiunsinnisnevaueseansaIonluiivs(2-3-5)

Instrument and Method for Measuring Plant Stress Responses

110411 ansvRegdluiiy 3(2-3-5)
Plant Secondary Metabolites
110412 welulag@anmlunmsusudsanuging 3(2-3-5)

Biotechnology in Rice Breeding
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110413  waluladdinnludnd 3(2-3-5)
Animal Biotechnology

2.4 IneInNuszAuUIyInNg MU 6 nienn

110381  AnginusszaudTeygns 1 3 e
Undergraduate Thesis 1

110482  Aneninusszaudegng 2 3 RUWAR

Undergraduate Thesis 2

2.5 n1sausuvseannulumIslsema vse annafne hitaandn 6 Ul8nA

ThngndanansieIvmalul

110483  asHneusuusernaulumslssina 6 R
International Academic or Professional Training
730
110484  @unadne 6 NI
Co-operative Education
(3) nuandvnaends  THReniseu lsiteandnduau 6 niaenin

Tananunsaidenisewinlaaeuluuminerdeuiseds vieandufnwmdulundngnas

U a 14

sEAUUsQe RS snuswIAnwvaly



3.1.4 WHUNISANEI

001201

001211

110101

110102

256103

258101

258102

001212
001xxx
001xxx
110103

110104

256121

20

1
= v
AMANITANYINUY

Winwzn1wlng 3(2-2-5)
Thai Language Skills
mw’]ﬁqnqwﬁugm 3(2-2-5)
Fundamental English
AIHAANINITNYAT 2(2-0-4)
Agricultural Production
NSUURMUNITNEINIINITNYAS 2(0-6-3)
Practice for Agricultural Production
wilidosdu 4(3-3-7)
Introductory Chemistry
Fiine e 3(3-0-6)
Introductory Biology
UURN5TIINeN 1(0-3-2)
Laboratory in Biology

524 18  9idefn

U1
aAnsAnyIvanY

AYBINUIAILN 3(2-2-5)
Developmental English
A Anwvialy nauivuysemans® 3(2-2-5)
yanaAnAnwnly nguiyTinetmans 3(2-2-5)
NYRNTOIRIY 2(2-0-4)
Smart Agriculture
nsUURMuNYRISIRTEY 2(0-6-3)
Practice for Smart Agriculture
\PIBUN3Y 5(4-3-9)
Organic Chemistry

524 18  widefin
* ‘vﬁaLﬁaﬂmﬁ‘mﬁﬂmﬁuhﬂumjﬁﬁmuwﬂmaﬁ 3 wiefin
** wiadeneindnwimlulungiindaumans 3 wiefia

o wiadensedndnwivialllunguiviivenmans 3 wiiefn



110211

110212

110271

258341

261103

266201

001213

001xxx
110213

110214

252111

411221

21

U 2
A1ANISANYIAU

winmseiisuiledefivuasisaddng 2(2-0-6)
Principles of Plant tissue and Animal Cell Cultures
UitRnswzidsaiedefivuazeaddn 2(0-6-3)
Laboratory in Plant Tissue and Animal Cell Cultures
AWBINUIRVINTEUSUIMALULaBTINIMNIINITINEAT 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1
TugAansuarIInuINg 3(2-3-5)
Genetics and Evolution
flandi oy 4(3-3-7)
Introductory Physics
90T Angwhly 4(3-3-7)
General Microbiology

521 16 9idefn

U 2
aAnsAnyIvang

AYIBINOULTIVING 3(2-2-5)
English for Academic Purposes
A Anwviily nauiuinetmans e 3(2-2-5)
nanmsnalulagdinnseauliians 2(2-0-4)
Principles of Molecular Biotechnology
Ufuinsmalulagdinmseauliians 2(0-6-3)
Laboratory in Molecular Biotechnology
LARANHLAFIU 4(4-0-8)
Fundamental Calculus
FAdl 4(3-3-7)
Biochemistry

523 18  7¢AA
* vﬁaLﬁaﬂiwEFmﬂﬁﬂmﬁﬂiﬂuﬂ&jm%mu%ﬂﬁm% 3 mizefin
** wiadensedndnwiilllunguivdeumans 3 wiiefn

wx wiadeneindnwimilulungiiviivermans 3 wiiefia



001xxx

001xxx

110305

110341

110342

110372

110380

110xxx

XXXXXX

001xxx
001281

110xxx

110xxx

110373

110381

22

I 3
A1ANISANYIAU

mMmAnyIll nguividnumans
MIMIvANYIU nauIvILLReman s

ANSINBEUNITNARDINUNALULADTININNIINITHNYNT

Experimental Design for Agricultural Biotechnology

nanmalulagnisvgn
Principles of Fermentation Technology
UfuRnswmalulagnismdn

Laboratory in Fermentation Technology

ATINGUFNVINTENTUMALULABTININNINITNYAT 2

Academic English for Agricultural Biotechnology 2
duun
Seminar
P aeN
Elective Course
I NANLET
Free Elective
374

20

3(2-2-5)

3(2-2-5)

2(2-0-4)

2(2-0-4)

2(0-6-3)

1(0-2-1)

1(0-2-1)

3(x-%-x)

3(x-x-X)

594 20 wiwia

I 3
aMAn1sAnwUane

yaaAnAnwvily nguivdsnumans
Auazniseeniiainiy (lidumieis)
Sports and Exercises (Non-Credit)

A uden

Elective Course

I den

Elective Course

ABINUTRVINTE NS UIMALULABTINIMNINITNYAT 3

Academic English for Agricultural Biotechnology 3
WdnusszAuUSYYInT 1

Undergraduate Thesis 1

I doNLET

Free Elective

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

3(x-x-X)

3(x-X-x)

1(0-2-1)

3 KUIYAR

3(x-X-x)



110xxx

110xxx

110482

110483

110484

23

s 16 WUBNH
* vieldenneindAnyilulungidnuywemans 3 whefin
** wiadensedndnwivialllunguivdeumans 3 wiiefn
ek wialdensedndnwimililunguiviivenmans 3 miiefa
Una
1%
AANISANWIAY
v den 3(x-x-X)
Elective Course
v naen 3(x-X-X)
Elective Course
WeInusTEAuUS YIRS 2 3 wiaein
Undergraduate Thesis 2
24 9 wu28ne
Un 4
=
A1ANTsANEIUaNY

ASHNaUSUNS B NIULURNUTZNA
International Academic or Professional Training
ANNAANE

Co-operative Education

33

6 MUENE %I

6 NUIBNM

6 u28nn
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3.1.5 AN95UYS1829
001201  vinwzA1elng 3(2-2-5)

Thai Language Skills

mudfyuardnuuzvasnwingluuiundiaulne warluguziedesiionsdeans
SUUIVIAYDIEITUTENMITIUNTTUTINATHRE 19N T19VINMAINUAY fasznndedsfiuriuas
dodidnmseind Ugniladnidoanuinniseny nuisiindtnugnsliesgilasaidenfiefinnsan
AuAdnsIndad waglalanzeguinadmionuiiatesiudaulng daulanluudunineg
(45959 N5l an1IN38lenee) AvugluRumMsiawinvemsldnwilng laeidusinvenisenu
wazrnsieududfny

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 AwdanguiNugy 3(2-2-5)
Fundamental English
mav"v’&ummiﬁﬂmmé’aﬂqwﬁugm [ANEN N19914 LLﬁgiﬁﬂﬂﬂiﬂjLﬁaﬂﬂiﬁaﬂﬂ‘i
TuuTuneneg Tuniswssusdmiudaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 ATWNDING WU 3(2-2-5)

Developmental English

nslFsuAnumsiunISingy Ssanunsaugnilevinuesnusneg Tuamissed 21
waznsiaunludunisite msye n1seu waglionsal eliidlanazarunsadoansdoya
fursavadanildluuuniifedodiuandnady

Gain knowledge of the English language, cultivate 21st 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.

001213 AYIDINHTIVING 3(2-2-5)
English for Academic Purposes
NINAUIINYE N SINgulasiuyinegen1591Uy AT Lagn1sAnIAUATY
WWaArINsluNsmssuRId s udsaulan
The development of English skills with an emphasis on academic reading,

writing, and researching in preparation for a global society.
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001221 asaumAranstiansAnuduata 3(2-2-5)

Information Science for Study and Research

ANNUIEY ANAEIAYVOIANTAUNA UTLLAVNVDILRAIANTAUNA NI1TLUIDINAES
asaumaineg msliinaluladansaumanaznisdeans n1swiniudeuazansauma n1sdnnisg
A3 Msiden Msduasiest wagmniauoasauma naonsumsaiuaisligSouiiianadd
wazdidelunisldmnenug fmnueiiu eany Fednduazndayasousiuiu

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; diligsences; patience; honesty; and gratitude to the country.

001222 A1 FIAULAZIRUSTTH 3(2-2-5)
Language, Society and Culture

a1 [ (Y

ANuimlUfeIiun e wagauduiussenitanwndediantas Tnusssy

(% (Y LS

fsanlaniaindinunar Sausssufiasiouriun e ﬁqmwmjm Awdganual 1ATeasamig
FinuuarTausssulupnumunelnaifidiunsuuay nswdsiasusaznsldnielulantunsuuay

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.

001224  Aavgludinuszandu 3(2-2-5)
Arts in Daily Life
Huguaus Wrlalunudnuurile Wy ANUNINgANAILATAINLANGIT TIUTT

s 1

ANUENRUSIENINAY vesfaunssudsennaneg laun 33asfald Ussenddad viaudald landad
Tamvimudad wazdavzdoatelni lniunsivssaunsainsgunionm wagn1svaaesufiRe
Fuiugruvesiaunssudseinnene dentsiaun a1wd Wila uaznisugnilssationynaquniey
fannsathuuszgndld Whiudselond lunisdidu@inussdriu uasduiusiuuTunene daly
sefuToshunazannald

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.
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001225 anududiunavesdin 3(2-2-5)

Life Privacy

Uy uaganudfiugrumadiuanududiud udndviuyvevu nguaienisiiu
anududiud mrududussudeya suguam duilegorfonaziananiu fumalulad
ansaune msivheansaadudini anududumludinszs i

Philosophy and basic knowledge of privacy. Human rights, privacy law. Privacy
recarding private information, health, residence, and information technology. Protection of
privacy, privacy in daily life.
001226  Fn¥InlugadIna 3(2-2-5)

Ways of Living in the Digital Age

fimuvinurauamnsalunislide nsldgunsnineuiiumes waveunsnideans
Usebaneinag Msauau Asien Usediuel @vsuasnsaineassd asevinineasesisuwazad
SuilaveuvesmusodiANINNgAnNTTINTHRENS

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.

001227 AUATID AN 3(2-2-5)
Music Studies in Thai Culture

SnuanariaunsvewmussUssanine TWAdTHn suisununmid ABUAN
AuguvsEAMLazAE A sedALLaL TRusTTY

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 AMUFUNUITUBALIN 3(2-2-5)
Happiness with Hobbies
WUIARAIINE aqﬁuizﬂauﬁugfluﬁuaqmsa%ﬁqmmqﬁﬂumsﬁwLﬁu%im N5ANBENS
a¥uassd MsaisassiNanuInueAsniieduaiuaNavluTinas iy
Concept of happiness, basic elements of happiness in life, creative thinking,

creation of works from hobbies to promote life and social happiness.
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001229 3andqtes W lagau Wnnauvang 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life
4R N1393NATRMUNIUALLLY AuAIAUMIelunsIddIn n133ansuileBuedis

\AsugRaTRIusTINkAzAWIndaN MIlETinuaryihnuTidugauegsaineassa
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 USgyrdinnadawaesludindsedniu 3(2-2-5)

Philosophy of Life for Sufficient Living

y‘d’{ N (Y (% a % & a LY (% aa aa o a

ﬂ’]’]@JEWUﬂWULﬂEJ’JﬂUUi?JQJ}’]LLﬁ%LLU'Jﬂ@ lanvieii Faviea Ui“ljiy}’]“lﬂm LREINNTTNTLUY

o Uszaunisaldunsenua naonsulladensetoulaiidmwadonnudnsaludinwazauluyniia
vad o d' o s o Aa A« a 4 T
“U@QE‘]IWUE]LE‘*]EN LWQUi%Qﬂ@ﬂﬂUﬂWiﬁiNﬂiiﬂ NRIUIYIANUAUNTN Mﬂi%IEJ‘UULLagﬂMQWG]@ﬂQﬂlI
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 ngwmaﬁugﬂmﬁa@mmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life
ngmineAnfostuamanTInvesiian Wy aw%%uﬁu%’m am%mwmu 355U

mﬂ%aaiuaﬂmwa ﬂ{}]ﬁﬂJ’]EJ‘VliWEJﬁUVI’N{jiUﬂﬂ ﬂ{]‘ﬁm’]‘&JﬁQLL’Jﬂa’OQJLLﬁ ﬂ{}]ﬂ/iﬂJ’]EJ‘V]LﬂEJ’JSUENﬂU

ﬂ?iﬂﬂﬂi@ﬂﬁﬁﬂ’&%'ﬂﬁiiﬂ i’JlWNﬂQVilI']EJEJ‘LJ‘] ‘1/1Lﬂﬂ']ﬂ@\iﬂUﬂ’]iWWU’]ﬁﬁ@']ii‘HVl 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 Tnenuuszvaulan 3(2-2-5)
Thai State and the World Community
auduiusseninalsamalnedudadlan aeldnsdeuwdadugisiaisng

Fauddouadfelvdaufediaulutagdu uasunumvetlnevuniilan sasnsuuualiulusuian

msUsegnaldaudifiensiamnues nsduduiinedafinusssy waznsidunaiesifinuen

Yosdanlnsuazdinulan

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.
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001234 aﬂiﬂﬁsiml,axgﬁ{]mmwaa?iu 3(2-2-5)

[ )

Civilization and Local Wisdom

adaa

ansessIlugang 9 I0Tausssu 100 Useinal WsnsTu afnue nitdyan-
Vel uaznseusnyg dunen uavinuigilaygyviesdiu
Civilizations throughout history, cultural evolution, ways of life, traditions,

ritual practices, beliefs, and conservation, development and preservation of local wisdom.

001235 N384 LATEFND wazdnu 3(2-2-5)

Politics, Economy and Society

APUNUIBUAZANFNNUTVDINITLTDY LATEFNY dIAL AUIN1INITHDI5EAY
ana ﬂ’mﬁaqﬁugm nsiileazn1sUTuiveslsemainuiiasmasiamun  nsUnasesdssine
In szuuieswgialan wansevuvadlanAfatiniaasugia wsvgiafugiu N LATegRa
uardspnvesUsmalvg uywdifudiey deuiveniiugiu nsdasudeudian msdnnamedsa
dnwnrdann lendnvaldsailne samfannsuszgndvdnin ieldlunisdsadiinliegsenldny
nsvualanwiinsasuudasiensidies wswgnauasdeny Auduiusvesszuulaniulssmale

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 N153AN1IN15ANTUIIN 3(2-2-5)
Living Management
Ausuaziinee WNeafuunuIm nid sssuyfvesuyud wastadegaiudnse
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osguludIndausuiiaveu aanfn warsiviuimuInsmanemaniuazimalulaglunisly
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Turenssuil 21 AwdudesdunumiuyssrpuendeuwarUszmalan

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 inwzyIn 3(2-2-5)

Life Skills

A3 unu il wazanusuiinveusienseundd wazdsnu msUTuddiiuns
WasuuUasesdsay vinuwedinuazerdnnsnuluanissed 21 Wnvglunsbangu waznisuduin
NweAUAna319aITALATNISAIMUATANINTIAURIRULDY inven1sas U fdunusludeny
warludsnutuimusssy fnvenisifiunandnuaz Suilaveusenandn uazvinwynisaiianiiggiin
warnssuRinvausentif

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 21" 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 ns¥winiude 3(2-2-5)
Media Literacy
nszUruMsSviiudelugaadsia dauianudlalunguinanssnuvesie nowi
ofnw1 1dun 1ened dynyraans uuAnmslavan audnua uazdvsnavesdesauasiy uavde

Y]

e P ngasiumieniviowiasUssnnaanaldlaegiawimiuaniunisainiiaduluea
9

) Wk

LY

U

ce

Q|

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.

001239 amediiuauin 3(2-2-5)

Leadership and Compassion

awddnesiii fuhlummssuil 21 msBouideanusn mslédindenus
nsdunalan wawdlesdin ﬁm@mLLmUﬁﬁﬁﬁﬁiumiﬁwﬁﬂﬂﬁuL%QmﬁﬁmzﬁmmmL’fJ‘uLLm‘vm
lunsvhasavesiseu

The importance of a leader, leadership in the 21°* century, learning and living
with love, good global citizenship, studying good practices of conducting public activities as a

guideline for learner’s own activities.

001241 aunsnzduantudInusedndu 3(2-2-5)
Western Music in Daily Life
FUNTEAMNNAUAT B9AUTENOU 1AT9a3 uazgaalevaInunInTunn Uselnnyes
unimadlu@inyszdriu ndnnisiansaluardusamisaun’ nsruIunsUszgndnisauadngfuan
Tuginusedniu
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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 NSAALTIASIIATIALAZUINNTIN 3(2-2-5)

Creative Thinking and Innovation

nszuIunsHaLIuIanssy WasdifdalagnawazAunusinmitvesdeymnl
M3asuaznIsdonuuInufAn NsasRuLUUTesduAIYSeuIN1s NedeuluauNasaziudaya
MSHLIUNILI9ST8INSERNLUL /a5y Madeutn agresindanasiussansnm mevheliduga
luineu wyaivn n1sseauauan N1sdnduls n1siansaledasieassAnazn1sianisiuaIny
TAUE

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 waiangauazn1sinauluiiu 3(2-2-5)

Group Dynamics and Teamwork

woAnssuenee MAsITUNGANTINTIWNGY NTHAILINITVIENYNLANIY Yasngy
dawandeuiadiieg veangu madufvitestunguuesyana mirdesmungs malUdsuviruafves
nay ﬂﬂiﬁamimﬂumjm 'gULLUWanSVTNWmeuﬁm W19 NMsaS1eTineu wagesorne A
funilsduiiortuveengy JedefidaadumevhnuduiinuasiinnsufoRaudui

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.

001252 WLSAITANEN 3(2-2-5)
Naresuan Studies
W32319U 52 IRAUAINTZULIAITUIITIY JaTuAnwinsesrvnsalefalunisuims
snsuruAuluiuae Wy wWsugha deunaznisanassmanasveuliiudndnvaiveaulne
fiftsUszasdludumneg wu NISHATINIAIINS  AUREINEIEIN AUNRIMIGY AULEE AR
ANUTedng uarANeanusan1TNTay
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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 nsdugusenaunis 3(2-2-5)

Entrepreneurship

nsujuanislunisiluduszneunisgsin Tnawdumsdumuwinufnlml nnegsie
nsuszfiulenalunismeannlnel waznsBugshaluallaoiiunsszyssaluiidululiuagnis
Uspidiunnuegsenasgaivlmitu milesgiasinueanudndalunisdiiugsialmidu Foud
AunARuIINNIsRosigIRalnl Arwliudueudiifsades wagnginsmuveausznaunts wugi
sunedmguivisiunmadufusznouns uagarudeulesiuaininidug Mifeades indede
NINSUTENBUNNS kagiiusinggsna ﬂaqwﬁLﬁaﬂaﬂua§:3amaﬂﬁa§Q§u

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.

001271 uywdivamandou 3(2-2-5)

Man and the Environment

FEUUTIALAZAUNAINTNAIENITININ AUFURUSTENIUYBIAUSITUYIR bay
JEUUHIAUING miL‘U’gEJuLLiJaﬂﬂNﬁ%’NLLaziwumywéﬁﬁﬂNaﬂiwwia?ﬁumé'am VDULUH
n133995UNanIzveslan miLﬂﬁ'auLLUaﬂamwgﬁmmﬂ Wanunenaswaufidedu 235550
Faunndeunarnmsadadfinuasanunsevtn wasmsiidusaulunsdianisiuindon

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 pouRi B A sELMATUAUgIY 3(2-2-5)
Introduction to Computer Information Science
Faurnisvewnalulagreufinmesainednisdagiunazarudululdves

walulagluouian seAusznauveszuUABNNIABS 815ALIS BaNsLIs Toyanauiianes 15013

yhamveseoufiunes Mugiuszuuedetns wieteduwesidauaznisussgndldan anudsdunis

THuszuu msdansteya sevuansauma Wsunsudrinausslu@ weluladdonan nisweunsde

IV NMIDENKUULAZIRUIU Bvanaveuvaluladnouyuduazdny
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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 ANAAERSHAZERR lWIINUTZINTUY 3(2-2-5)
Mathematics and Statistics in Everyday Life
arudidosiunndamaniuazadiluinUszdriu Ysznaude n1sinluing,

Sosinae MsmiuTiiawasUsinns msfuwann® fils andousan rende wazdiuan tumeuluns

dsafoya Bnisfusivsndoys meleneidoyauasnninausdoyaidowiu arwinasdy

wazmsinauladeadided

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 guazaselluTINUszd1iu 3(2-2-5)

Drugs and Chemicals in Daily Life

arufifesiurossiuazind faue Tnsuinis ndadusiiaiueinis sauds
iwiosdrensuazeranayulnsldludinuszdfuiiiioadesiuguaim nasnaunisidenld
uazmsdansiiieliAnanuuaenfefuagunmuazdunndon

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 IMIHALINYIN 3(2-2-5)

Food and Life Style

UNUIMKAZANNEIAY VIS TUTINUTE 1Y TausIsuLasngRnssun1suilan
g msluniiniaae q vadanuazluusemalng IudaBninavesesesssusNUsEINAdoNgANTIY
nsusiaavedne endnuaikazgilaasueimsvesing mMsdenemsfiveauieninudeinis
POITNAY DINITNNLEDN %’aaﬂaﬂsmaumﬁﬂamm%ﬁaﬂ%@mmi LALDINITLAZINTINAUNT
WasuwdaslugalamAtni anumszvdn waginvdandey

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
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needs, food choices, information for purchasing food, and food and life style in the age of
globalization with the awareness of environmental conservation.
001276 wasunazinalulaglndna 3(2-2-5)
Energy and Technology around Us
mwmwuﬁmmuwmmu wasinaluladlndi fiuveandaru wdamuldh
NAI9U L%@Lwaﬂ NAWIUNILEDN WAluladlarn1sUSIAANGwIN AITUSIAANEIIUNID BN
anumsaindsnuivannzlaniou aaunmsaififedesiundanunasmelulad nseysndndaa
pgfdimnsim mslindsnuetisaan nswienaamdendmiunisadsunUasnundsany
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 WoRNITUNYWE 3(2-2-5)

Human Behavior

AufiAgatungAnssuaywd ludumeg Wy wudaRsadungdnssy
ﬁu%mmﬁ’gmwmquamsmLLavﬂaiﬂmiLﬁquaﬂiim msflafduutay auns wazansiieades
AuNIHaR mii‘Ui Liﬂui m’mm LaZAIY L“Unui‘]ﬁyzyﬂLLazmmaamﬁ’mﬁ’mf] anﬂiimqwémq
daPu naRNTIUBUNA ':T’mmm'i’aLﬂ‘i%‘qumﬂﬁmuﬂ Lﬁaﬂﬁﬂizqﬂﬂﬂu%ﬁmﬂisﬁﬁu

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 FIAUAZHUNIN 3(2-2-5)

Life and Health

‘U?G]LLa”Wi]mﬂiimﬁsUﬂ’IW miﬂLLaLLa”aSNLaimsuﬂ’mﬁuauma”%’m’;a FIUDINTT
‘LJi“EJﬂGﬂmﬂ’J’lﬂJiLLa”‘l/lﬂH“’ Lwam%‘wwummm‘wmmEJNG]EJL‘L!EN

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.
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001279 a3 luTINUTZINIY 3(2-2-5)

Science in Everyday Life

UNUIMVBINEIANERS Az ALLLaEN1AIUTININ NBAIN KATYTUINITAINS
mesinermansvedaniaszuuiiiiefestuiiausysriu Iiud ddiTinuasdundey wil ndwu
wagliiln nisdeansinsauuiny gadowinet lanuagoania uazanuiluig meinermaniuaz
walulad

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 AWazN1SaNNNaINTY 1(0-2-1)

Sports and Exercises

ASLAUAWT NNTOBNAIAINELNBLESUASNFNITONINNIINAY LAaTNISNAFDU
AUITONTWNNINNY
Playing sports, exercises for improvement of physical fitness, and physical

fitness test.

110101 NISHANNINITNEAT 2(2-0-4)
Agricultural Production
AIUAIAYVDINITNYATADAIIUTUAINIGING LATYFND §9AN ANINLINFDY

waznsttwmaluladadaluilifion1sWaulseuunIsnensYeaUsemalnewazkulluuvedlan Ay
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nsdanstuuazds waznisiuifes Saudnlalundninenmaniuazineluladnimandaidesdy
nsldomsdng maiseglussezengg uaskansusiandad

Importance of agriculture on security of food, economic, society,
environment and the used of modern technology for agricultural production improvement in
Thailand and the world’s trend. Understanding physiological aspects of plant growth in major
economic crops, cultural practices and cropping system, soil and fertilizer management, and
harvesting technology. Understanding science and technology in animal production, feeds,

animal husbandry, and animal products.
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110102 N1SUJUAMIUNITHEANIINISINEAT 2(0-6-3)
Practice for Agricultural Production

o
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Laboratory for agricultural production emphasizing on farm practices in
major economic crops, soil classification and analytical method for chemical composition of
soil, insect and decease control. Livestock production system, farm and animal health

management. Field trip included.

110103 NENTDIRTLL 2(2-0-4)
Smart Agriculture
mmi’ﬁmﬁulﬁmﬁumiﬁﬁmimwmmu?jw nsdanisinsulaeldinalulad
Tngodedoyaiiugiu sevunsdanmsufsinmawdnfisniglulsadou msdanisenuifiunsinms
waznsUszgnaldimalulagogranunzadlunisnds nsduasunsnunsdansunisInnsniiudanies
Basic knowledge of precision agriculture, farm management based on
database and technology information, green house production system, management on
knowledge and technology application in agricultural production, agricultural extension for

smart farming system.

110104 nsUURAGuINEnTSIRTYL 2(0-6-3)
Practice for Smart Agriculture
Mé’ﬂm'ﬁﬁmﬁumﬂ%uaﬂwﬁLﬂ%’umﬂm'imwmﬂum'nw,mumSL‘WW‘U@Uﬂﬂ%LLaz

N39AN1TNT ﬁﬂ‘mLﬁmﬁ’mzwmiaumﬂmmﬁmam% (Geographic Information Systems : GIS)

LLaz%’@Lﬁu%gaw’mmimwmumwuL%Ul%ﬁLﬁ@LNHLLWﬁ iamﬁﬂmiﬁﬂuimiﬁﬂﬁqiﬁ Juudedany
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Principles of agricultural applications in crop planning and farm
management, study on Geographic Information Systems (GIS), how to manage agricultural data
and information, do business on social media and networking, and build business security

using information technology in the future and the Internet.
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110211 wanmswzidsaiadefivuazivaddn 2(2-0-3)
Principles of Plant Tissue and Animal Cell Cultures
NANANT ANUNL8LALUSLIEvUVDINITINIL Lgauﬁa@aﬁwa LHAAFAINN
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UfuRkaznsihluldluowian
Principles, definitions and the benefits of plant tissue culture and animal

cell culture for agriculture. Preparation of laboratory and indispensable tools for plant tissue

culture and animal cell culture. Culture medium, hormone and environmental factors for
culture. Tissue and cell culture techniques, plant propagation, plant breeding, conservation,
mutation, practical application and future prospects.

110212 Ujtamameidsatiodofivuazvaddng 2(0-6-3)
Laboratory in Plant Tissue and Animal Cell Cultures
wadadewulunsmsideutodefis duneuuasisnismionems nsviild
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21N
Basic techniques in plant tissue culture, preparation of media, tissue

sterilization, aseptic techniques, tissue storage, chemical and physical factors affecting growth
and development of cultured tissues, field trip of animal cell culture, presentation of

experimental results.

110213 nannsinalulagdaninszauluana 2(2-0-4)
Principles of Molecular Biotechnology
vanmsuazuuAnveamaluladdinmszsulinana lassaiauazninivesiidule

warerdiduie Bnsleaudu unasfinnvesduy niswdeuBuiidesnts madendimuasiadidndi

nsnTIaukay AT gvituilaauld Tuinistietudhdadunis fin wovdnd

Principles and concepts of molecular biotechnology, structure and function
of DNA and RNA, gene cloning, gene resources, target gene preparation, vector and host cell
selections, cloned gene examination and analyses, transformation of genes to microorganisms,

plants, and animals.
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110214 Uuan1simalulagyaninszauluana 2(0-6-3)

Laboratory in Molecular Biotechnology

wadiainag dusumalulad@ininseavlaananisiviazdnd Usenauaie
nsafnasiugnssutazlusiu walula8iidens waddalnsvesda nisleaudu nsdadedu n1sm
S19ULUATOIAOWE N1TAATIZRRUURNUATE RN STUgNIIUvRIigwazdn Fredransuunld
Tunamsinens

Techniques for molecular biotechnology in plants and animals, including
DNA, RNA, and protein isolation, PCR technology, gel electrophoresis, gene cloning, gene
engineering, DNA sequencing, DNA fingerprinting analyses of plants and animals, examples of

applications in agricultural biotechnology.

110271 AMWDINGUTIVINTTARTUTATUlaBTININIeNIsINEAT 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1
Anile-yansangulaewiunisesnides Ml dwau wazsuuseloaie

IQUsEaIRNIIRINITUALIYAN

Practice listening and speaking English with emphasis on pronunciation,

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

110305 N13NLAUNITNAABIATUINATUTABIINTWNIINTINEAT 2(2-0-4)
Experimental Design for Agricultural Biotechnology
LHUNIINARBIIY wagn1sIATIERdeyanteadalasldisn1siasiesiniig
WUy maswSsudisusiadeniiotestumsisemeadumelulafanimmanisness s

wUskatoya

Various experimental designs and statistical data analysis by ANOVA
method, mean comparison used in agricultural biotechnology research, including data

interpretation.

110315 YaarsaumAaInIumAlulag NN YAS 3(2-3-5)
Bioinformatics for Agricultural Biotechnology
nsldlsunsunonfinneiuardumodidafiugiuiiionisiiasgidayanis

wAluladTnmmen1sinens NISIASILREPULUAULEIEALOULD N1TIASIERa1RUNTRREiluU
aewodimdlnd n1seenuuulnsiued uasmslinninnuduiumaiugnssuesddidie

Use of computer programs and basic internet for data analysis in
agricultural biotechnology, DNA sequence analysis, analysis of amino acid sequences on

polypeptides, primer design and analysis of genetic relationships of organisms.
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110316 i wadIneiaNInENg 3(2-3-5)

Cell Biology in Agriculture

Tasaad1s nihil veawaduazeesunuadniglumadinsueilenuazgunilon wad
waUTULATHTLYAd Nouiivad astaluanauazesdusznoumaiaiiveasad nsiadeuivesans
aelulead in3esilomsingimansiiienisinussduszneuneluead nsiianuiiueadd ne
Tulszendldiiteusslovinisnsinens

Structure and function of prokaryotic and eukaryotic cells, cell membrane
and cell wall, cell theory, biomolecule and chemical composition within cells, cell
movement and transportation, biology tools for studying cell compositions, and applications

of cell biology knowledge to other agriculture disciplines.

110317 wénmseseaianeluiana 3(2-3-5)
Principles of Molecular Markers
Tnssa¥euazesdusznovvesiluniivuazdnd vlavenadomuisluiana

wiowneluanadilyiglevilaedu #de15 waznsmdrduauiiugiu fldueuislda s

Ansgiilunuagauvainvanesiugnssufeiniomneluanavilafieg nsfaniudude

isesnedieglndunn msdasesmneluanaunllunsinufiwuazdnd
Plant and animal genome structure and organisation, types of molecular

marker, hybridization -, PCR — and sequence - based markers, DNA barcodes, genome and
genetic diversity analysis, tagging genes with tightly linked markers, using molecular marker in
medicinal plant and animal studies, identification of genetic improvement of crops and

livestocks.

110318 WugAransUsTenalunsUSuUTaRugNY 3(2-3-5)
Applied Genetics in Plant Breeding
WA UgNITNVRRY n1snateus wwelsda szuuanudunduveunary
wazmsaauiedlifin Munily Iauinisseduluanavesiin insemneluanadmiunisdniden
Y WUGAERSAUAIUNIUYDINY HUTIAINTTH
Plant genetic resources, mutation, heterosis, male sterility and
incompatible systems, plant genome, molecular evolution in plants, molecular markers for

plant selection, genetics of plant resistance, genetic engineering.

110321 d399ne19aunIduaznisussendldnanalulagdanin 3(2-3-5)
Microbial Physiology and its Application in Biotechnology
A3 LaENISAULAVEIRAUNTY NTEUIUNITAIUANINNIUDATN N15Ussendld
waluladdinmvesgdunididdgludueg wu nMsuszifiuaunmdandon graivnssy
nsinus NMarAanEsudinm Tatandutauriuasued S
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Physiology and growth of microorganisms, metabolism regulation,
application of microbial biotechnology for environmental quality assessment, agro-industry,

biofuel production, pharmaceutics and biochemical products.

110322 QHUNTINTAUNAY 3(2-3-5)

Microbial Insecticides

ANdIAY UseIRn15AUNY 313081 109n5TIAUALAIUNAINNAI8VD
\HeqBuvasildsSausasdngiis anseangu’ nalnniseengud nsmadeuUszAvEAM nsFumY
YBIUUAIABANTAITAUUAY NTHANAITAITALUARINYAUNTE N1TAIDYUALNANTENUA D
HNNWINA DY ﬂﬁﬂ%’wqaﬂﬁaaﬂqmgé’wmﬂﬁﬂmaﬁuﬁﬁmﬂﬁm miﬂisqﬂﬁﬁﬂﬁﬁaﬂé’uﬂﬁ
TUINTTUNYAIUNTUULA

Importance, discovery, Biology, Life cycle and diversity of microbial derived
insecticides, Active ingredients, Mode of action, Potency bioassay, Insect resistance,
Microbial based insecticide production, Persistence and impact on the environment,

Genetic engineering of Bt toxins, Bt transgenic crops and other applications.

110323 waluladFanmdniindosdu 3(2-3-5)

Introduction to Biotechnology of Aquatic Animals

syuueearvesdn fiuazniay IMTuaznIssAule Jaduanniindon
fifluasiontssisedndn i waluladfindesiu Wugimnssuvesdniin nsldusslonivoae
waluladinmlunisdmden Uudgsmeiuinsmaiosdniin nisitedelsn Jestusazindn
Tsa sadnihiifanmaanuueiide lhiia uasdes

Organ systems and functions of aquatic animals. Food and growth.
Environmental factors affecting aquatic animals living. Introductory to biotechnology,
genetic engineering of aquatic animals. Utilization and biotechnology for selection and
genetic improvement to aquaculture. Disease diagnosis, protection and treatment. Aquatic

animal diseases caused by bacteria, virus and fungi.

110324 FoaanizmediumaluladTannmnemsinens 3(2-3-5)
Selected Topic in Agricultural Biotechnology
wdedesdiviaulananalulaifininniansinensdsaunsardsundadldnng

AUAIRUINIFINT
Interesting topics in Agricultural Biotechnology which can be changed

according to academic progress.
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110341 nanmalulagn1susin 2(2-0-4)

Principles of Fermentation Technology

nszuIuNsuEdn Usslanvesnseuiunisudin sadnamansvesnisulin nsaiuny
NIEUIUNTUNN N1soonLUURIINTINN Nsldmalulagnisminlun1snaananiuaenns ns
duyarsdndasilaomslinaluladnmemin nszuaunsviiliuiand

Fermentation technology, types of fermentation technology, kinetic of
fermentation technology, fermentation controlling, bioreactor design, fermentation
technology of food products, fermentation technology of value-added product and

downstream processing.

110342 Uuanismalulagnisusin 2(0-6-3)
Laboratory in Fermentation Technology
nINAANANA 9911 TUINAINNTEUAUNITULNLUY solid state fermentation

nsuAneseRuifineanased ﬂ’limﬁﬁmim@uw%&?ﬁl’mfaqL‘Viﬁaﬁywmmamwmﬂuﬁ'ﬂwﬁﬂ%’gmw

Anwigaunislémaluladnisudnluniswdandnsaueiomis nsifiuyadindn dusilaonisld

wielulagnsuwiin nszurumsviliuians
Fermented food production via solid state fermentation, alcoholic

beverage production, organic acid production from agricultural waste in bioreactor, Visiting
for fermentation technology of food product, fermentation technology of value-added

product, downstream processing.

110343 wannsiuguvesnszuunsuenmamalulagdanim 3(2-3-5)

Fundamental of Separation Process in Biotechnology

ndnn3veINTUEN LAz lsiuiqniveswdnfasinisanm 1éun n1snses ms
Jumdes msadn nsndu MIITme nsAgy wavnIswenEIeLdauNy NsRNRaN waznslindu
uinTinTeimaaTgia

Principles of recovery and purification of biological products such as
filtration, centrifugation, extraction, distillation, evaporation absorption and membrane

separation, crystallization and product recovery including economic analysis.

110344 waluladfanmassduaznause 3(2-3-5)

Biotechnology of Colours and Flavours

ANINE NET N3 nunUsEavvesdnazansliindusa Wil nswas uulas
warnsinseidnazansTindusa nsnanduazanslinausa lnenszuiunismamaluladdinin
nsiluldusglenilugnamnssy

Definitions, functions, classifications, chemistry, changes and analysis of
colours and flovours. Production of colours and flovours using biotechnological processes.

Application in industries.
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110345 WAlUlaBWAIIUTINN 3(3-0-6)

Bioenergy Technology

WasuTInmAuAMzlaniou malulagwdsnudinim nmsuaafiigtanmag Tu
19Len1U0aNLANKEDUBITANNIINITNYAT N1sHanlUToRAWa Wleu1endIukaEnsneIns
Frnmilendsnunauny

Bioenergy and sglobal warming, type of bioenergy technology, biogas
production from agricultural wastes, bioethanol production from agricultural wastes,

biodiesel production and energy policy and bioresources for renewable energy.

110346 wAluladdn 1 TugAaIMNITUIMITUAZNITNYAT 3 (2-3-5)
Biotechnology in Food Industry and Agriculture
ANNMINELAEURUATRImALLlaETIN N TUERAIMNTINIMTUAENITNYAT N3

n3IvdeUnIgAUNIInalsalugnannssuemswasnIsinns lustuledin niluleAnuazgululefin

waznsUsegndlilugnainnisue nisuagnsineas a1seengussininuagnisuszgndldly

QNATMNTINDIMTUALNITINENT NdnTouarnsliustlovianndndolugn amnssuemiuay

NNTNWAT lsuﬁuLLazﬁﬁﬁuLLasmi‘dizqﬂﬁﬂﬂuqmmwmiummiLLazﬁm'iLﬂwm NARSUNTININAIN

TR AYVRBUBIRNEIVINTTUDIMNTUAZNITIN AT
Scope and meaning of biotechnology in food industry and agriculture,

detection of pathogenic bacteria in food industry and agriculture; probiotics, prebiotics and

synbiotics and their applications in food industry and agricultures, bioactive compounds
and its applications, starter cultures and utilization of starter cultures in food industry and
agriculture, fat and oil and their applications in food industry and agriculture, bio-products

from food industrial and agricultural wastes.

110347 WALANISTIHUNYAUNTINNITNYAS 3(2-3-5)
Techniques for Agricultural Microbe Classification
aufideadiunasUfoAn1sfunsdungdunisnianinnenifieiiniega

T uasinesyiuTuana wedansueniouarmavszgndldgduvidiitenismdalsadiv
Basic knowledge and practice in agricultural microbe classification using

microbiological and molecular biology techniques. Techniques for isolation of

microorganisms and application of microorgnism for disease control.

110348 wamRluwuanFeuaznsUszandltlumumalulagdanin 3(2-3-5)
Actinobacteria and Biotechnological Applications
Anw1IBNIsHENkeARLULUATITEIINLYAINNaINYa1Y N1sUsEenalduanaly

wupiiselugnavngsy MsdsranueanluLuaieiduasun1sesayulnveaiy Butidunsen

warNISNARASYRENI
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Study methods used for the isolation of actinobacteria from various sources,
industrial applications of actinobacteria, exploring the plant g¢rowth promoting
actinobacteria, natural product biosynthetic genes and the production of secondary

metabolites.

110349 waluladdnmmegadsineuasnisldussloviadunidludafin  3(2-3-5)
Microbial Biotechnology and Beneficial Microbes in Aquatic Animal
miammuﬂ%ummﬂauma ATUTY aﬂmimaumﬂamaiumuu UNUINLY

@5um'§51umwl,@uawmst,l,a asum‘wamm CRH GG mwwwaumaﬂaisﬂ n1sUseynaly

qaUN3d fwsumsthmbidslussuumsdsedaith
Identification and function of microorganism, application of characteristics

of probiotic microorganisms, role of microorganisms in gastrointestinal tract and health
effects of probiotics in aquatic animals, Immune systems, inhibition properties against
pathogen, application of microbial to water treatment for aquaculture systems.

110350 wmaluladanmmeanisiziesda iy 3(2-3-5)
Aquaculture Biotechnology
wAluladinnfumsmzdesdnitn amumannvanemadanim waznsuii e
Uselomimansdszas mshfanudeldannsmnededn fiianldusleonl malulaBemsues
nslionms melulaBnismizdesdaiiilussuuln waeiusimnssilunsmnsdoederii
Biotechnology of aquaculture, genetic diversity, and application in
aquaculture, utilization of waste from aquaculture; food technology and feeding,
aquaculture technology in closed system and genetic engineering in aquatic species, and

genetic engineering in aquatic species.

110372 AMWIDINGITIVINTENSUNATUIAETININNINISINEAT 2 1(0-2-1)
Academic English for Agricultural Biotechnology 2
Anfle-yaniwidengulagidunisasuainy N15IATIER NSARIIL LagNITHARAS

ALARALAY Lﬁla"?mqﬂizmﬁﬁ/l’lﬁmﬂ’lﬁm’mmsmﬁuaﬂ;ijL%'W

Practice listening and speaking English with emphasis on summarizing, analyzing,
interpreting, and expressing opinions for academic purposes applicable to students’

educational fields.

110373 AMWDINGUTIVINTTEMSUNALUlaETININNIeNISINEAT 3 1(0-2-1)
Academic English for Agricultural Biotechnology 3
Andnauenaiiunisdua’n vienanuiseiifeatestvarvivesizoudy

Amedangulaegliuszdnsnn
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Practice giving oral presentations on academic research related to
students’ educational fields with effective delivery in English.

110380 fuuun 1(0-2-1)
Seminar
seideuitnsiauenay N15eAUTIY IATIEN wagtlEuaUNAINY
HaILUNsAUAT WEaruAeTiutaulansumelulaBiin mniensinens
Oral presentation methodology, discussion, analysis and presentation

of articles, or research publications relevant to agricultural biotechnology.

110381 TN USTEAUUIYYIH3 1 3(3-9-5)

Undergraduate Thesis 1

AINFINYDINTSUIUNITVINNUITY 5’mqﬂizmﬁmiﬁﬂm Imm%’wuazgﬂwu
78911398 MsdeniidelTemanaluladinmnenisinens 09AUTENoUelATITININ N TINUS
wazNITULAUBlATITININY

Basic overview of the research and its educational objectives, structure and
formatting of report, suggesting thesis proposal elements, Identify a thesis theme and
proposal presentation.

110401 d35nenazn1suTuResisnelfan1dziIndouAzen 3(2-3-5)
Plant Physiology and Adaptation under Environmental Stress
a3inguarn1sUiuimesiivnielfannzuandomaion Téun i gumgl uag

WATNITUHSIE @NSIANLAAILAL HANSENUYDIENTITUINADULASUARBNT TUIUNITAILATIZ LA

nalnmsususlidrfuanimuiademamsiuiasanuannsalunisuusivesiiv anuvainuaie

ymetugnssulaesssumd msdnidenlnesssuni UFduiussenisivnazanminndendiiveld

o8 LAZNISTANYINITADUAUBIADANTNNEUDIAULASIANITINIWLAZNNBAIN
Physiology of plants under stress environments, water, temperature, light

and solar radiation, chemicals, and salinity. Effect of environmental stress to

photosynthesis, mechanisms of plant acclimation and adaption, natural genetic variation,
natural selection, the interactions of plant with their environment, and studying responses

to challenges from both the biotic and abiotic stress.
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110402 in3asdiauaziimsdmiunisianisnauauasieanisaienlufiv  3(2-3-5)

Instrument and Method for Measuring Plant Stress Responses

n&nn13 38013 wagmadaiAvadesdenisinuaznisaruaudadonig
anmuwinden fidmansenuseniswiaivlnvesiiv wavan muindousous fiv wu Aaduwas
AN LAt gunndl eudu arfuenlaeenled i1 uagdadedug MiAsates nsAnuiuazin
Ujdanislfiaiesiie n1snsiadn wagniseenuuussuunsUssiiunasgsing weldlunisinnig
nevavsmeivluanzeien fidkarenandnfivnsldanzwindeudisine

Principles, methods, and techniques related to the measurement and
control of environmental factors affecting plant growth, such as light intensity, light quality,
temperature, relative humidity, carbon dioxide, water, and related factors. Studying and
practicing on the application of instrumentation, measuring and designing of a simple system

to measure plant stress responses related to plant production under a specific environment.

110411 d1AEi Uy 3(2-3-5)
Plant Secondary Metabolites
nszuruMsuazUiseniddlunsdaasgiansuunusladyionilui a3
muAuuariateifnadeufiiotaduaset mmmalieseiUiinuuayaunnuesa suLUelad
NAeNILUNY
Important metabolic pathways of secondary metabolites in plants,
Regulation and factors affecting their biosynthesis, quantitative and qualitative analysis of

secondary metabolites from plants.

110412 walulagdanmlunisusulenugdng 3(2-3-5)

Biotechnology in Rice Breeding

n&nnTiugIureInIsUSUUTIR L 33nsUudseiugdnn nsusegndld
wialulagdinmlunsusuusanugdn nsesnwuunisuiulaiugtaeIsnsieudniawagns
THedosmnslinanatislunsdaden

Principles of rice breeding, rice breeding methods, applications of
biotechnology in rice breeding. Designation of rice breeding using gene pyramiding and
marker assisted-selection.
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110413 wialulagdannludnd 3(2-3-5)
Animal Biotechnology

(% s v 6

walulagndrglunisiasyiugvesdnd wu 38n1sdredindisen n1sujauslu

]
| o

wasauia walulagnisdesgadsuns daidadoiugnssy laauils MsUssynaldgaunsd wuled

9
S a

wagastminensvsendndudiludnl walanedvineluanasazgiauiuiunisidadelse n1s
HARTPTURATENSNYILIA

The assisted reproductive technology in animals such as embryo transfer,
in vitro fertilization, stem cell culture, transgenic, and cloning, application of probiotics,
enzymes, and bioresources in animals, molecular biology and immunology techniques in
animal diseases, vaccine and drug production. Protein and proteomics for animal

biotechnology.

110482 TNUSIZAUUTYYINT 2 3(3-9-5)

Undergraduate Thesis 2

Foaneldnnuguavesenansdfivinu waztausranisinuduaiuazifoy
Lﬁcflugill,dmaﬂiﬁmm

Conducting a research project guided by an advisor, presenting results and
writing an undergraduate thesis.

110483 n1sausuMsarnauluAIsUsZIe 6 wiaefin
International Academic and Professional Training
niseusunIernulunilsuaiasguseenvuludisussma taglasuniiy

WingeundvinInede [Wunalddesnin 16 dUank
Professional training or practical apprenticeship in government or private

sectors in a foreign country approved by the university for at least 16 weeks.

110484 avnafne 6 WA
Co-operative Education
nsfinufoRnuasduiugu Weifudssaumsniivdn Tugusndneudias
TumhgnurisanIulsenounsmussuvaniafneIvesIngds Wunailddesnin 16 dUans
Basic real-work setting apprenticeship to increase professional career
experience as a temporary employee in an agency or enterprise according to university co-
operative education system for at least 16 weeks.

252111 UARRAAELAZIY 4(4-0-8)
Fundamental Calculus
afiauazanusoiosesilaidu sytudvesilefunasnisuseynd wasnsoyius
Uitusueailsitulagnisuszgnd wallansmusiug aumadeyiussuduiivisuuunondudsls
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Litmits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and application, techniques of integration, separable first-

order differential equations.

256103 wniidaadu 4(3-3-7)

Introductory Chemistry

USunaudunius lassadiesnon asesnuazaudivedsts) Wussall arsazany
aunawadl NIn-ud wid veauta veuval indlgaunamans inlivaumans willii wliduniduay
astaluiana infldawinden a1sUsznouvessI iUz unTudTy ndgnaivnsy adl
IR

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.

256121 ALlBUNIY 5(4-3-9)

Organic Chemistry

Tassafsaut@mly madende mawdsuuasUiisovesansdunidussnneneg
laun dawau danu dalail welsuAnlalasasuau sesunluslalay weanoged Wuea 81595 NIA
AISURTAN Wazayius danlan Alau tellu asusenaunamnalslendn

Study of the structure, classification and nomenclature of organic
substances. Stereochemistry, reaction and mechanism of organic compounds. Aliphatic
hydrocarbons and their reations including alcohol, ether, aldehyde and ketone, carboxylic
acids and derivatives, nitrogen and sulfur compounds. Aromatic hydrocarbons and

derivatives.

258101 Faanendosdu 3(3-0-6)
Introductory Biology
AaNTRTesAWITIn seifouitmaineimans asieilvesdedldin Tassaiauay
wnUeATIveYad Wugmans lassaauagnihiivesity lasafauasuinivesdnd nalnnisidn
s ramanvanevesdeldin UjduiusvesddiTiauardwandey wasngingsu
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 as well as behavior.
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258102 UUAnsY2Inen 1(0-3-2)
Laboratory in Biology
AuvaonnelureslfURns  ndesganssml lwaduazeasunluas NLULead
nsthenendnuuetugnIsy Auvatnvatevesielidie aidety Tassadauasnsvhauvesiiy
IAssasuazn1svineuvesdnd dieinen
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.

258341 WUFANEATUAZITUUINTS 3(2-3-5)

Genetics and Evolution

flugruresiusmans n1snienendnumueiugnisy AuuUTUTlud Ny
fiugnssu fiugraniuealsrrnaagiinuinsvesdedin

Basic principles of classical and molecular genetics, physical and chemical
basic of heredity, fundamental concepts in population genetics and evolution.

261103 Handilasdu 4(3-3-7)

Introductory Physics

adamansnldluiland ngnisiedend useliunae sunagndsn Tuwuduuay
ATVU mim?ﬂ'auﬁuuuwyu auURvosdans naAiansveslna Ui?ﬂgﬂﬂiﬂﬂﬁuLLazLﬂaaa Wasly
lpuniind wsiwdnlih 2seslwiidesdu fandgalsl

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 a2 Ineily 4(3-3-7)

General Microbiology

Tassaauasvihilveswadqdunie 01vns maaSyuarnsauiug Lumueady
W/NIAIVANAUNTE NsTavanany waziugeans Anud1AyvesRaunIdluauemsenamnssy
Faundey NSUNNEUALAITITUGY

Structure and function of microbial cell, nutrition, gsrowth and reproduction,
metabolism, control, classification of microorganisms and genetics their significance on food,

industry, environment, medicine and public health.
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411221 YAl 4(3-3-7)

Biochemistry

Anwinaudinazlasiasivesmstiluanaiieg loun arslulanse diia nsnex
1w Wshu nsadleddn nalnnisisalisenazaaumansvoueuleld sesluuiazlasuinis 9
NAINUAIANT NITUAAIDBNHAZNITAIVANSNUENIINUTNTTU N1TAIVANNTTUIUNISULNUDATY
agluiene Ineluana Fransauna aldalnsalal wazn1siaseRlaUTuim nsnegaey
aslulawnsn nMsageudnin nsageunInesiilulazlusiu saumanivoaouled n1snagaunIn
1nddn uwagwaliamaiingtluiana

Study of properties and structures of biomolecules such as carbohydrate,
lipid, amino acid, protein, nucleic acid, mechanism and kinetics of enzymes, hormone and
nutrition, bioenergetics, gene expression and regulations, regulation of metabolisms,
molecular biology, bioinformatics, spectroscopy and quantitative analysis, testing of
carbohydrates, lipids, amino acids and proteins, kinetics of enzymes, analysis of DNA and

molecular biology techniques.
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Khieokhajonkhet, A., Aeksiri, N., & Kaneko, G. (2019). Molecular characterization and

homology modeling of liver X receptor in Asian seabass, Lates calcarifer: predicted functions in

reproduction and lipid metabolism. Fish Physiology and Biochemistry, 26, 1-6. doi:10.1007/510695-

019-00617-6 (Scopus)
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Pongcharoen, P., Chawneua, J., & Tawong, W. (2018). High temperature alcoholic

fermentation by new thermotolerant yeast strains Pichia kudriavzevii isolated from sugarcane field
soil. Agriculture and Natural Resources, 52(6), 511-518. doi:10.1016/j.anres.2018.11.017. (Scopus)
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https://www.sciencedirect.com/science/journal/2452316X
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Jarayabhand, P., & Klinbunga, S. (2018). Isolation and expression analysis of Bystin 1 transcript and
protein during ovarian development of the giant tiger shrimp Penaeus monodon. Comparative
Biochemistry and Physiology Part B: Biochemistry and Molecular Biology, 225, 84-94. (Scopus)
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Wanangkarn, A., Tan, F.J., Fongsawad, K., & Tirasaros, M. (2018). Bioactivity screening of

Thai spice extracts for applying as natural food preservatives. International Journal of Agricultural
Technology, 14(5), 783-796. (Scopus)
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(Program Structure of Bachelor of Science Program in Agricultural Biotechnology)
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Program Learning Outcomes (competence based education)
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(Curriculum Map of Bachelor of Science Program in Agricultural Biotechnology)
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