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10% MUEIAU WiguAUs185UTINTBIUTENINSIVUTZUNUSIESU AuTe 2.6.1

2.6.3 Uszanaunsanlddnedaiilunisudndudin Wuku 71,680 umsaau
1P8AnNII818IUTD 2.6.2 919 5 UN1SAN®T INSA8INUIUTAARIULNLNITSUTD 2.5

719 5 Un15AneN

NATINSIINENT 5 U WINAU 10,752,000 U
FUIUTAANUBNUNITSUNG 5 T WINAU 120 AY
UsEUNSAN I8 MBI vINER Wiy 10,752,000/150 uky 71,680 U

2.7 SEUUNISANE

T8 UUNITBUULUUTUS U

=

2.8 nsisulaunugnn 518997 wazn1samsilgusgutIuNinINeay (813)

a

msuieulowdulun Ut TIAUNTIINGIABULSAIT 1018 NNTANESEAUUSUIAST W.A. 2559

L Ag 7]

faslasumuiugeauaIniIntIn1AdIv INgIftansnisineasiazlasuniseusRanauufnuy

9

s ¥ [ = a [
\nunsenans lassoudulunuseidyuvemningss

3. NENGATHALIRNIIL DY
3.1 viangns
3.1.1 IUNUeIATIU Litlaendn 121  %U290A

3.1.2 lasea¥andngns

Do

LU nangnslvy

RUINIY f5. W.A. 2563

=p.

N.A. 2558
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wandAnealy Lideandn 30 30
1.1 Ju109AY 30
1.2 Jnderuladuniaein 1

numIrnante Lidasndn 72 85

2.1 A3 kNU

2.1.1 3NUFIUNINEIAIERTuaALAFENS 32

2.2 3 QNTA1U

2.2.1 FU3AY 26
2.2.2 Ay den ldesnin 15
2.3 Anegniinudszauliages 6
2.4 annafnw/nsenausuvseinaulustsUsEne 6
nuandIvdends lidesndn 6 6
niiginsaunaaanangns ideendn 120 121

3.1.3 5183v
(1) mandrfAnewaly  lidesndn U 30 wuehn
ssruelitiamFeumunaguivdswolud
1. n§u3Y1NWN MUY 12 wneia
001201  vinwgnwlney 3(2-2-5)
Thai Language Skills
001211 mmﬁmqwﬁugm 3(2-2-5)
Fundamental English
001212 AWIDINYRRAIL 3(2-2-5)
Developmental English
001213  ANWBNYIIVINIG 3(2-2-5)

English for Academic Purposes

2. NFNIYPINYWEAIENS MUY 6 AVe Bl
Tneidenansedvndeioluil
001221  @nsauwArERSioNSANEIALAT 3(2-2-5)
Information Science for Study and Research
001222  NIW1 FIAULAZINUTITY 3(2-2-5)
Language, Society and Culture

001224  AavgludiInusyaniu 3(2-2-5)
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Arts in Daily Life

001225  enududiudiivesdin
Life Privacy

001226  FnWInlugARIva
Ways of Living in the Digital Age

001227  aun3InmeAnw
Music Studies in Thai Culture

001228  ANNEVAUNUBALIN
Happiness with Hobbies

001229  %inénies inlagdu Timidannuvane
Know Yourself, Understand Others,
Meaningful Life

001241  ausInziuanludinlszdniu
Western Music in Daily Life

001242  N1SAALTIASI9ATIALAZUIRATIN
Creative Thinking and Innovation

3. NUAIYIERUAENS U

TngLaanainsigIvnenaluil

001231

001232

001233

001234

001235

001236

001237

UsryPaiioianedfissludinusyaiu
Philosophy of Life for Sufficient Living
ﬂgﬂfimaﬁugﬂmﬁaﬂmmw%ﬁm
Fundamental Laws for Quality of Life
Ineiudszaaulan

Thai State and the World Community
miaﬁiimazqﬁﬂmmﬂﬁaﬂﬁu
Civilization and Local Wisdom
N194dled LATYENY wazdsay

Politics, Economy and Society
N159AN1INIANTUTI6

Living Management

C% aa
NAYEUIR

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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Life Skills
001238  Msiwinviude
Media Literacy
001239 aneEiiuausn
Leadership and Compassion
001251  wainnguuazn1sinauludi
Group Dynamics and Teamwork
001252  WLSAIANY)
Naresuan Studies
001253 nsiluduszneunis
Entrepreneurship
4. NUIYINIANENS U

TagLaanansgIvnenaluil

001271

001272

001273

001274

001275

001276

001277

001278

001279

uyudiuAndes

Man and Environment
ﬂauﬂama'%miﬁuLwﬂ%uﬁugm

Introduction to Computer Information Science
ARnAERILAZanR UTInUTEd1 iU

Mathematics and Statistics in Everyday Life
gazasAtluTInUsE a1

Drugs and Chemicals in Daily Life

DIMIUALINTIN

Food and Life Style
naauLazmalulaglngs

Energy and Technology Around Us
NOANTTUUYWE

Human Behavior

FInuazaunIn

Life and Health
IeAansludInUsyaniu

Science in Everyday Life

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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5. ngadywaundie (Geduliduniaein) U 1

001281

AWLALNITBENANRINY

Sports and Exercises

(2) RUINTVUANIZATU Tidfaenin U 85
2.1 Aiugunenenaaniuazadaaans U 32
252111 uAARAGAYAgIY
Fundamental Calculus
256103 pilifoedu
Introductory Chemistry
256121  LpdidunsY
Organic Chemistry
258101  Fnendediu
Introductory Biology
258102 UfURN15¥IINeN
Laboratory in Biology
258341  WugAansuayIinmIng
Genetics and Evolution
261103 #andidoadu
Introductory Physics
266201  gadvIneghly
General Microbiology
411221 Al

2.2 3Y1U9AU
110101

110102

Biochemistry

Y 26
NINAANNITAEAST
Agricultural Production
NSUNURMUNITNEINIINITNYAS

Practice for Agricultural Production

d8nn
1(0-2-1)

“nienn

d8nn

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)

“uenn

2(2-0-4)

2(0-6-3)



110103

110104

110211

110212

110213

110214

110271

110305

110341

110342

110372

110373

110380

2.3 Ayaen

110315

110316

21

NYANTOADTYL

Smart Agriculture

nsUfURnunYnTeRTeY

Practice for Smart Agriculture
winMTRsLtodofivuarieaddng

Principles of Plant Tissue and Animal Cell Cultures
UfTRmsneihoailedefivuaziading

Laboratory in Plant Tissue and Animal Cell Cultures
nanmsmalulagdinmszauluana

Principles of Molecular Biotechnology
Ufuinsmalulagdinmseauliians

Laboratory in Molecular Biotechnology
ABINUIAVINTE NS UIMALULABTIN NN TNYAT 1
Academic English for Agricultural Biotechnology 1
N19INUNUNITNAADINUNALULAETININNNNITLNEAT
Experimental Design for Agricultural Biotechnology
nanwalulagnismdn

Principles of Fermentation Technology
UuRnswmalulagnisndn

Laboratory in Fermentation Technology
ATINUTNVINTEUTUIMALULABTININNINITNYAT 2
Academic English for Agricultural Biotechnology 2
AINGUTNVINTEMTUMALULEBTININNIINITNYAT 3
Academic English for Agricultural Biotechnology 3

GEGe

Seminar

AU 15
YransaunAENSUmMALLLAETININTININISINEAS
Bioinformatics for Agricultural Biotechnology
wadIneion1sinyns

Cell Biology in Agriculture

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)

“uenn

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 WugAnansUszandlun1suTuUTaiugig 3(2-3-5)
Applied Genetics in Plant Breeding

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

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

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

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

110343 ‘Vié’ﬂmiﬁugmmaaﬂszmumimﬂmﬂmﬂiuiags?nmw 3(2-3-5)
Fundamental of Separation Process in Biotechnology

110344  weluladiinnuesduaynausa 3(2-3-5)

Biotechnology of Colours and Flavours

110345  wAlUlAgNA LTI 3(3-0-6)
Bioenergy Technology
110346 wAlULABTINNIUENAIMINITUDIMTLAZNITNYAT 3(2-3-5)

Biotechnology in Food Industry and Agriculture

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

110348 uwepAluLUATISELazNsUsEYNAlTluanAlulagTIn N 3(2-3-5)

Actinobacteria and Biotechnological Applications

110349 wAlula8PInnnaadVineuay
nsliuselomiqaunidludnfi 3(2-3-5)
Microbial Biotechnology and Beneficial Microbes
in Aquatic Animal ) 3

110350  wiAluladinmmisnisinigiaesdniun 3(2-3-5)
Aquaculture Biotechnology

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

110402  1A3893aLALIDNISAINSUNITIANITNDUALDIRBANIZLASUA bUNY3(2-3-5)
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Instrument and Method for Measuring Plant Stress Responses

110411 ansvRegdluiiy 3(2-3-5)
Plant Secondary Metabolites

110412 wielulag@innlunisusulaiugdn 3(2-3-5)
Biotechnology in Rice Breeding

110413 wialulagTinmludend 3(2-3-5)
Animal Biotechnology

2.4 U ITAUUIYYIR3 MU 6 nuein

110381  Anegninusszaulsaging 1 3 wiaein
Undergraduate Thesis 1

110482  AnedwusszauUTeygns 2 3 e

Undergraduate Thesis 2

2.5 nnsausuvisarnaulufIslseng vise annarnel Liteandn 6 URAL

Tvndadanansiedvselul

110483  NNSHNEUSUYSRRNNUlURNaUSEINeA 6 PUIYNA

International Academic or Professional Training

7199
110484  @unnaAn® 6 UUILAR
Co-operative Education
(3) NUINIVFDNLET  WALRBNISEU laidaendnanuau 6 U2eAA

Tananunsaidensewinndaaeuluuminerdeuseds vieandudnwmaulundngnas

syaulSeyns sniuseivdnwvily



3.1.4 WHUNISANEI

001201

001211

110101

110102

256103

258101

258102

001212
001xxx
001xxx
110103

110104

256121

24

1

ANANSANEIAY
inwen1wlng
Thai Language Skills
mw’]ﬁqnqwﬁugm
Fundamental English
NIHAANNNITNYAT
Agricultural Production
NSUURMUNITNEINIINITINYAS
Practice for Agricultural Production
wiliCees
Introductory Chemistry
Faivenodu
Introductory Biology
UURN5TINeEN

Laboratory in Biology

U 1
=
aAn1sAnNEIUaY

ANWIDING WARIUN
Developmental English
nIPIANYIIIY NaUITIUY LIRS
MIIIAN IR NGB INIFEnT**
NUATORTY
Smart Agriculture
nsuuRnunYnIdIRTee
Practice for Smart Agriculture

aa a6
ARUNIY

Organic Chemistry

33

18

3(2-2-5)

3(2-2-5)

2(2-0-4)

2(0-6-3)

4(3-3-7)

3(3-0-6)

1(0-3-2)

A RBhIY)

3(2-2-5)

3(2-2-5)

3(2-2-5)

2(2-0-4)

2(0-6-3)

5(4-3-9)



110211

110212

110271

258341

261103

266201

001213

001xxx
110213

110214

252111

25

523 18  i3¢Aia
* viiodenmeindAnwhlulunguivunsemans 3 wihein
** vieldenneindnyilulungiindienmans 3 whefin
o viodenmeindAnwhlulunguivivermans 3 wihein

Uit 2
ANANITANIAUY

ninmseihssiodofivuaivaddns 2(2-0-4)
Principles of Plant tissue and Animal Cell Cultures
UfThRnswneidsaiedefivuazisading 2(0-6-3)
Laboratory in Plant Tissue and Animal Cell Cultures
AWGINUTRVINTEUSUIMALULABTINIMNIINITINYAT 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1
WugAansuaIImuINIg 3(2-3-5)
Genetics and Evolution
Aandidadu 4(3-3-7)
Introductory Physics
90T Ane vl 4(3-3-7)
General Microbiology

5234 16 7¢nn

Uit 2
naAnsAneIUane

ANYIBNUTIVING 3(2-2-5)
English for Academic Purposes
v Anwvhly nguiyTinetmans 3(2-2-5)
wanmsmalulagdinmszauluana 2(2-0-4)
Principles of Molecular Biotechnology
Ufuinsmalulagdinmseauluians 2(0-6-3)
Laboratory in Molecular Biotechnology
LARAGAYAZ Y 4(4-0-8)

Fundamental Calculus



411221

26

= =
YA

Biochemistry

* N A a e o I a s
viedeneindnvinlulunguiviumseans
** wiadensedndnuillunguindsaumans

oo wiadensedn@nwvallunguivivenmans

4(3-3-7)
s 18 WU2BNH
3 wilein
3 wilein
3 wilein



001xxx

001xxx

110305

110341

110342

110372

110380

110xxx

XXXXXX

001xxx
001281

110xxx

110xxx

110373

27
Wi 3

A1ANTSANYIAU

mMmAnyIll nguivIdnumans

mMAnYIlU nguivILLBemans

ANINBEUNTNARDINUNALULADTININNIINITHNYNT

Experimental Design for Agricultural Biotechnology

nanmalulagnisngdn
Principles of Fermentation Technology
UfuRnswmalulagnismdn

Laboratory in Fermentation Technology

ATINUFNVINTENTUMALULABTIN NN TNYAT 2

Academic English for Agricultural Biotechnology 2

AU

Seminar

v naen
Elective Course
a A a
AVADNLAT
Free Elective

33

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)

A RBhIY)

Wi 3

aan1sAnwUane

A Anwvily nauiundsnumans
Muwazniseaniiasnie (lidumiiein)
Sports and Exercises (Non-Credit)

A uden

Elective Course

A uden

Elective Course

ABINUTRVINTE NS UIMALULABTINIMNINITNYAT 3

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

3(x-X-x)

3(x-X-x)

1(0-2-1)
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Academic English for Agricultural Biotechnology 3

110381 WeInusTEAUUS Y93 1 3 RN
Undergraduate Thesis 1

YOO I udentad 3(x-x-x)
Free Elective

521 16 U8R

* & A a e < a s A
viedeneindnwinluilunguiviysemans 3 wiefna

** waldensedndnwmililunguindeumans 3 miiefa
wox wadeneividnwlulungdninermans 3 wiiefn

a4y A

un 4

= 1%
A1ANTIANWYINU
a I
110xxx I8N 3(x-x-x)

Elective Course
110xxx A aen 3(x-X-x)

Elective Course

a

110482 WdnusszauUsgyeng 2 3 Mihein

o

Undergraduate Thesis 2

521 9 wiena

Vit 4
aansAneUane
110483 nsHnauTuMseRnuluseUsEInA
International Academic or Professional Training 6 MBAn #ID
110484 ANNAANY
Co-operative Education 6 Maein

594 6 wi2enn
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3.1.5 AN95UYS182U
001201  inwzA W lne 3(2-2-5)

Thai Language Skills
AnudAgLazanvazvasn v ingluvsundiaulve waslugiuzieietionisdeans

a Y a

SoUsTIA9E1TUTELNNITTUNTTUSINAN 019N 11992199 NNAY NIUTTIANEoFNNALAY

Y

4 aa a

doddnvnselind Ugnilsdniduminusnniseu usndinuzamsliesgiiasaidenifiefinnsun
AuAdnsIndad waglasanzeguinadmionuiiatesiudaulng daulanluudunineg
(Asgia Maidles annnisalaneg) mugludunmsimuineensldawlve lnedurinyvenisenuy
wazmafewdudiyy

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 AwSInguugIY 3(2-2-5)
Fundamental English
miﬁwmmiﬁmwwé’\‘iﬂqwﬁugm YA N1581U wazhiensalifienisdeans
Tuusunaneg Tuniswssuimdmsudaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 ANITINGENAUT 3(2-2-5)

Developmental English

mslisuanuImsiunwsangy Ssanunsaugnilevinugsnusnag lummissei 21
waznsimunludunisite msye n1senu wavlieansal eliidlanazanunsadeansdeya
fursawedanildluuuniifedodiuandnasy

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.
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001213 AWNDINGVIIVINTG 3(2-2-5)
English for Academic Purposes
NINAILTNYEN118INElABLTUYINBEN150TU MTTBUNY  wazNISANEIAUAT
Wwnstunsessusdmiudaulan
The development of English skills with an emphasis on academic reading,
writing, and researching in preparation for a global society.
001221 ssaumAransiian1sAnwAuAt 3(2-2-5)
Information Science for Study and Research
AINNNNIY ANAIAY VDA TAUNA UTELANVDILRAIANTAUNA NITLUIDILNAT
asaumaineg msliinaluladansaumanaznisdoans n1smiviudeuazansauma nsdnnisg

YV a =

A3 NSIEBN MIdUATILY Lagn1suLaueaTauna AaenluNsIasasuSulilanARA

Y
aa

wazfildelumslimeanug dmnuviu eamu Sednduazndiynyseutiuiu

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 YT AIAULAZIRUSTTY 3(2-2-5)

Language, Society and Culture

'
a a

AnusmluAefunIw uazanuduiussenitan viiddednuuas fmusssy
firsanlaniiminisdinuuay Taussaufiasfioudiunis faniwma awdgdnual Tassaiiamig
FiruuarTausssulupnumunglnaififiunsuuay nswdsiasuwaznsldnrslulantunsuuay

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 AauzludInuszaniu 3(2-2-5)
Arts in Daily Life

Huguaus Walalunudnwasilewu AUNINEANAILATAINLANGAIY SINN

&a

AUFUNUGTEI9AU VosRaUnTINUTEIANAN9e) Taun A3nsAad Uszenadal Maudad landad

3

lanvirudald warfavsdoadelni lnarun1sivszaunisalnisaunsenn wagn1svaaesufuinnu
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[% [
v A

TUNUFIUVDIRAUNTTUUTELANANG a5 S 1W1la uwaznsUgnilesaliounisauniey
a ° o vea v ¢ o a aa o w o U & a \ &
fenunsaiuUszendld Widudseloyd Tunsantudinusedniu wasduiusiuusundiag Nl
seAUTIRULazaINala

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 judement that can be applied in daily life,

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

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

[
a %

U%’mpLLasmmifﬁugmmqéfmmmLﬂua'auéh NANANTUY LYY NHVUIENIIATU
Anuudiudy anududiudidiudeya druguan dufiegerdowaziananiu srumnalulad
a o fa Q‘ [~ | Y] =1 I Y] aa Y
asaumd nsavinEansanuiduaiudd anududiuailudinuseaniu
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  Fn¥InlugadIva 3(2-2-5)

Ways of Living in the Digital Age

fimuvinuyauannsalunisldde nisldgunsnineuiiunes wavqunsnideans
Usebaneingg MsauAu Asien Usediuel @vsuasnsaineassd aseninineasesisuwazady
SuilaveuvesnusodiAuINNAnNTTINTHRANS

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

anwzlaziRuINTTYeIAURTUTHIATANeY TWIDTIR TauiaunumviTing Aaua

AUAUNIENNLAEANE Ay radAULAE TAILETTY
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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 AANEUAUIUBALIN 3(2-2-5)

Happiness with Hobbies

WARmNEY ssusEneuNuguTesIaisauaUlunsiudin msdnoehs
a¥assd MIaiasinanuIInnuesniiieduaiuauguluTinuasdany

Concept of happiness, basic elements of happiness in life, creative thinking,
creation of works from hobbies to promote life and social happiness.
001229 e 1lagdu FIndifiaaumune 3(2-2-5)

Know Yourself, Understand Others, Meaningful Life

af Msp3nRTeamUMUAULeS AnAALvInelun1slETin nsdansuilaBuedis
dnds n3guasnsuainuidnuesny nndilaruidninAnvesdu nsdddauiundudsay
\wswgiaTmussTLaraandon MsldFinuagianusmiugBussiaineassd

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 USygyr3inadnnasnesludindseaniu 3(2-2-5)
Philosophy of Life for Sufficient Living
AU IR TY Az RAn lanviry Tavied USwendien wagdinnsaiiy
aa 6 v I [ = = A | o < aa aa
Fin Usvaunsaldunsinaen naenduladuvseneuluidimadoniudnsaludinwazalunnia
Yoiiveldes WeUssgnaldlunsasneassn MaunTinndaunn duseleviiasauedodany
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.
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001232 nvianeNugIuiNoAnIN TN 3(2-2-5)

Fundamental Laws for Quality of Life

ngnneiieatestuann miinveadan 1wy ﬁw%%uﬁugm ANduYwYYU 938555
mslddelugafdva ngnuenindaunistyy nqrnangdanadeuuaznguuisiifeidesiv
nsfuAsesiaU AT Taangranedug fierfestunisiauiganissed 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 Inenudszvraulan 3(2-2-5)
Thai State and the World Community
auduiusseinasamalnesudadlan aeldnsdeuwdaduisiasng

Faudouadflvidaufediaulutiagdy uasunumvesinevuniilan sasnsuuualiulusuian

msUsegnaldaudiitensiamunues nsdduinedrafinusssy waznsidunaiesiifinuen

yosdsnulneuazdiaulan

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 msﬂsﬁuuazgﬁﬂwjyﬂﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom
9158533 ugArNe 9 I0TausTsu I0TI0 Usenal Wonsy ARG niidayaun-

Vioedu waznaysny dunen LLazﬁwmqﬁﬂmymﬁm‘ﬁlu
Civilizations throughout history, cultural evolution, ways of life, traditions,

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

001235 N13LileY LATEFNY LazdeAy 3(2-2-5)

Politics, Economy and Society
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dnwardann lendnvaldsailng samfansuszgndvdnin ieldlunisdsadinliiegsenldnm
nszualanuisnsBsuudaniamaides wsvshauasdean anuduiusvesszuulanfuusemelng

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 N133ANINTANTULIN 3(2-2-5)

Living Management

Awduagiinue eafuunuIn wini sssuwAvesyed wazdadogainuduse
fidaduluiinflauiuiinrou aandn uasfviiuimuinsmanemansuazmalulaglunnsly
TAnlituaiiodnnadiduiinnundnamsssusiesssy savnsiuiuTisviunaimainvedan
Turmssuil 21 isndudesdunumduussrpuendeuwarUsemaslan

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.

001237 VinwsYIn 3(2-2-5)

Life Skills

Anuf unumniini wazanuuinveusioaseun wazdeay nisUsuFudiunns
WasuuUawesdsay vinweiiauazendnmsauluanisseil 21 vinwelunisBangu waznisuius
WNYeAUANATI9ETTALATNITAINUATANITIAYRIAULDY inven1sas U fdunusludeny
wagludsandnuinusssy Fnvznaiiunandnuas Sullnvousonanan wazvinuenisainannziii
wazMsSURnTeUsoNIg

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-



35

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
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Jaqiu

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 amediiualnuin 3(2-2-5)

Leadership and Compassion

awddnuesii fihlummssudl 21 nmsBouseannuin Mmslddindenusn
madunalan wawlesid Anwiwwaufuadalunsifanssudeassueiaunsaduluimig
Tunsvhasevesiseu

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 aunsnzIUANtUTINUITI1IU 3(2-2-5)

Western Music in Daily Life

JUNIBNIMNNAUAT 09AUTENBU 1AT9A19 wasepaduvasunIneIunn Ussnnved
umnadludinusedriu ndnnsiansaluazduramisausd nszuINnsUsEgnANInuRIngTuan
TutinUszaniu

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.
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001242 NN3SAALTNES19ETIAAZUTANT TN 3(2-2-5)

Creative Thinking and Innovation

nTzuIuNIIRUINTAnssN 38n19dnfadnlagnAanazAunusinmitveslymn
M3E51MAZNNSEDNLUIAMNAR N15EFIRLLUUTRIEUATYMSEUINS NadeuluawINIsaziuTaya
ﬂ’]iﬁﬂLﬁuﬁhw)\‘iﬁ]i%a\‘lmﬁ@aﬂLLUU/ﬁ%’]ﬂ/Mﬂﬁ@U%’]6] pg19TIASmariiusEans A nsvihaulidusa
lufiuau Wya1vn n1sseadauda n1sandula n1939saleg1aeasIALaznIsInnISAuAIY
TALEN

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 wadnnguwaznsiinaududiy 3(2-2-5)

Group Dynamics and Teamwork

woAnssuanee MAsIfuNgAnssuTmngy MIiauINITUesdnyuzaY YaIngy
Aundeurianiieg veengy madufsdestunguuesyana mindesmungy malUdsuvirunfives
nga msdeansanslungu uuvuvesmsvheuduiy wuims msaisfinau uaziedetne Ay
Sundlsduideniuresngy YadefduaiunmsvinuduiiuuagiinnmsuftRnuduia

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 ULIAITANE 3(2-2-5)
Naresuan Studies
W3z319U s IRAULAINTTULIMITUMNTIY JaludnwinszsivnsdleAalunisuinis
smsuiuAulufucneg Wy wswsie dsauuaznisissemaniagvieuliiudadnuaivesaulne
ffleUsvasAludiuingg Wy nsuarmiand  anudfissnetsin Aundivig mnudaat
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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 nsugusenaunis 3(2-2-5)
Entrepreneurship
nsufuinislunisiluguszneunisgsia Tnawdumsdumuwinufnlmi nnegsne
nsUsziiulenalunismeatalui waznisBugsialualasiunisszyssalvdiduldlduagnis
Uspidiunnuegsenasgaivlmiiu milesgiasinueanudidalunisdiiugsialmidu Foud
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NINSUTENBUNNS kagiiusinggsna ﬂaqwﬁﬁammag}iiamaﬂwﬁ’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.

¢

001271 uywdivamandou 3(2-2-5)

Man and the Environment

F2UUTNALAYAIUNAINWAIINTININ mmﬁmﬁuﬁawdwuywéﬁumwmﬁ Ay
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Fanndeunarnmsassdndiinuasanunseutn wasmsiiduslunsianisdunden

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.
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001272 ﬂamﬁama%a'ﬁamm{?uﬁug'm 3(2-2-5)
Introduction to Computer Information Science
Faurnisveunaluladreufinmesainednisdagiunazarumdululdves
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IV MIDENKUURAzIRUIY Bvdnaveuvaluladnouyuduazdny
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 AMAANEATILATENR LUTINUTLINTUY 3(2-2-5)
Mathematics and Statistics in Everyday Life
arudibosiunndamaniuazadiluinUssdriu Usznaude n1sinluang

faree) MsmituiitasU3unms msdwann® mils andeusia nende wazdiuan tumeuluns

dsatoua Bnsfusvsndoys maleneidoyawaznninausdoyaidowiu aruinandy
wazmsnauladeadidesdy

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 gruazasadludInusednduy 3(2-2-5)
Drugs and Chemicals in Daily Life
arufifesiurossiuazind fauel Insuinis ndadusiiaiueinis sauds
wiosdrensuarerainayulnsildludinusedtuiifoadesiuguaim nasnaunisdenld

wazn13InnIsiieliiinAulasaduiuaun LAz dwIna e
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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 21THALINYIN 3(2-2-5)

Food and Life Style

UNUIMKaZANNEIAY VIS IuTInUE a1 TausssuwasngRnssun1suilan
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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.

001276 wasuwazmalulaglnan 3(2-2-5)

Energy and Technology around Us

Audiug i undsy wasmealuladlnd® Auivemdsnn ndanulwdh
WS Womds ndsumaden waluladuavnisuslaandaen msuslaandaunisdey
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anefldinsin msldndanuediseatn nswisuaumdendmiunisuasunUasinundsay

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.
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001277 WoRNITUUYWE 3(2-2-5)
Human Behavior
AURgIRUNgAnsIuNyed Tud1us199 LWy bulaafgItungdnssy
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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 FINATHUNN 3(2-2-5)

Life and Health

PIUALNOANTTUGUAIN  NITAUALALAIIUATUGUAMVDIUAAYINTY TINEINTT
Uszgndldauduaginue ilomsiaunaunmdinegaseliles

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 Inganans ludinuszaniu 3(2-2-5)

Science in Everyday Life

UNUIMVBINEIANERS Az ALLLaEN1AUTININ NBAIN KATYTUINITAINS
mesAneemansvaslaniesruuiiiesdosiuiindses iu Idud ddiTinuazduanden il nduny
waglyliin nsdeansinsauuiny ggldoninet lanuazednia uazauslumg meinermaniuaz
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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.
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001281 AWIAZN152NN1AINY 1(0-2-1)

Sports and Exercises

NFLEUNT N130DNMNAINIULNBLETUATNANTIANINNNI WY WATNITNAFDY
AUITDAINNIINY
Playing sports, exercises for improvement of physical fitness, and physical

fitness test.

110101 ANSHAANNNITNEAS 2(2-0-4)
Agricultural Production
ALEIR Y UBINITNYATHOAIUTUAINII0TNIT LPISWENY FIAU ANINWINADY
waznsldimaluladadelndifion swaurssuunisinensyestssmalnenazuurliuvedan fiaanu

=

Wlalundnassineinisiasyiivlavesiiviasugianannddy n1suanssukagszuun1sugnive

nsdan1shunazde waznisiiuied Tanudilalundninermanswazimealuladnisndndniiloiu
¥ v ¢ dy 1 a [ L3 v &
ﬂ'ﬁi“ﬁ@?ﬂ’]iﬂ@? mmam@hwazmm LS NARNNEUNITNNETNT

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.

110102 N5UHURAIUNISHEANIINSINEAT 2(0-6-3)
Practice for Agricultural Production

UfUAnIsdmiuntsndndiunisinens Wunisudaiviasegiandniiddy
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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.
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110103 INYATDIRIYL 2(2-0-4)
Smart Agriculture
anudidosiuisasunisinisineasudug) nsdanisvfulagldnalulad
Tngodedoyafiugiu sevunsdansufdinmawdefisnislulsadou msdanizenudfiunsinums
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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 nsuURsuNEnsdIRTeL 2(0-6-3)
Practice for Smart Agriculture
Mé’ﬂmiﬁmﬁumﬂ%’uaﬂw%Lﬂﬁﬁ’umqﬂWimwﬂumm’mLLmumiwaUQﬂﬁmaz

N133ANISNITH ﬁﬂmLﬁmﬁ’uszwmiaumwwgﬁmam% (Geographic Information Systems : GIS)
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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.

o

110211 nanNsIzIRssiladaivuazivaddnt 2(2-0-3)
Principles of Plant Tissue and Animal Cell Cultures
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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 UftRmamnzidsailaidofivuazvaddng 2(0-6-3)
Laboratory in Plant Tissue and Animal Cell Cultures
wadadedulunsmivideaiodeiis duneuuasiSnsmioneims nsvild

ileevaenitie wellavaende Fmsifivihviiiede Jasemaunivasmanenmiiinadensiiule
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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 nann1sinalulagdaninszaulaana 2(2-0-4)
Principles of Molecular Biotechnology
wannswazkwIRnvasmalulaBTinmszauluana lassadauagninfvesdidue
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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.

110214 UfjuRnismalulagdinmszauluiana 2(0-6-3)
Laboratory in Molecular Biotechnology
watlar1eq dmsumalulagdinmseavluananisivviazdnd Usznounie
nsainasiugnIsuuaslusiu walula8iiders wadidalnsve3da nslaaudu nsdnsadu n1sm
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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 AMWBINqULTBINTTaMSUNALLlaETINIINNIeNISINEAT 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1

U s

Anfla-nan1wgengulagidunisesnides nsldmdnd iy wazsuseleaiive
I0UsEaIRNIIRINITUALIYAN
Practice listening and speaking English with emphasis on pronunciation,

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

110305 N13NHAUNITNAABIATUINATUTABIINTWINIINITINEAT 2(2-0-4)
Experimental Design for Agricultural Biotechnology
LHUNIINARBI9Y wagn1TIATIERteyanieadalaeldisn1sinsiesiniig
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Various experimental designs and statistical data analysis by ANOVA
method, mean comparison used in agricultural biotechnology research, including data

interpretation.

110315 e TAUNAGINITUINALULABIININNIINITINEAT 3(2-3-5)
Bioinformatics for Agricultural Biotechnology
nslilsunsunoufinneduardumedidafiuguifionisiiasgidayanis
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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 \wad Iy uNan1sINYAS 3(2-3-5)

Cell Biology in Agriculture
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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¥rauazesdusznauvesiluniivuasdnd vlaveuadomuisluiana
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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 WugAransUsTenalunsUSuUTIRugNY 3(2-3-5)
Applied Genetics in Plant Breeding
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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.
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110321 d359ne19aunIduaznisussendldnanalulagdanin 3(2-3-5)
Microbial Physiology and its Application in Biotechnology
#3TIMEAENTAULAVDIRAUNTE NTTUIUNMITAIVANINIVOETY NMTUTEENALY
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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 QAUVTINTAUUAY 3(2-3-5)
Microbial Insecticides
ANdIAY UseIRn1sAUNY 333081 109n5TTMUALAIUNAINNAI8VD

'
&l v o

L%@@Sumwi%’ﬁm@LLmamm'gﬁ% aseenqyis nalnmsoongms nsnadeuUsEANEam MIduny
YDIUUAIANDAITAITAUNAL NITHANAITAITALNAIIINITUNTS N1TADYLALHANTENUAD
anmuanden  MsUiuUsIn1sesngniiewmeiianisiugimnssy nsUszgndlddifiefuuss
TUINTIUNYAUN TR

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 wmaluladanmdnsindosdu 3(2-3-5)

Introduction to Biotechnology of Aquatic Animals

svuveTeazvesdn iuaznsiay 9ITarN1TsYAUle Jaduaniniindon
fifluasonisssedndaiin waluladfnmdesiu fugdmnssuvesdniin nsldusslenives
waluladtnmlunisdmden Uudgsmeiusnmameidosdniin nnifedelse Jestunazindn
Tsa Tsadnfihifanvmannuueiie lhiia uasde

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.
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110324 ZaaanzmeiumaluladTanumnamsinens 3(2-3-5)
Selected Topic in Agricultural Biotechnology
dedeafiaulamanaluladfinimniensineasdausadsunadlang

AUANINTNITIFINTG
Interesting topics in Agricultural Biotechnology which can be changed

according to academic progress.

110341 nanmalulagn1susin 2(2-0-4)

Principles of Fermentation Technology

NTTUIUNITIIN UTTLANTDINTZUIUNITVIIN FaUNAAIENTVDINITUINN N13AIUAN
NEUIUNTUNN N1seonLUURIInT NN Nsldmalulagnisminlunisnaandniuaenms ns
duyarudndasilaomslinaluladnemin 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

AINAANBA A UNDINNINITNAINATEUAUNITUINUUY solid state fermentation
nsuAniadoshuiiiueanssed nandansndunidinfanmdsfismanisinuasludmindann
Anwigaunsltmaluladnisvdnluniswdnndniueiomis nsifiuyarindn dausilaenisly
welulagnsuiin 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 wdnmsfuguvasnszuaunsuenmanaluladdanin 3(2-3-5)
Fundamental of Separation Process in Biotechnology
ndnn1sveInNITuen wagliuiqniveswdnfasinisanm Téun n1snses ns

thuvies msain M3ndu MIsEme M3gadu Lagnsuendedeuniy nImnuan waznslinay

FIUTINITIATIEINIUATEFAY
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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 waluladTnmvasduaznauss 3(2-3-5)

Biotechnology of Colours and Flavours

ALY W AsSnunUssianvesduazanslindusa il msiwis uwlas
wasninseiduazansTindusa nsnanduazanslindusa lnenszurunismamaluladdinn
nsilulduselevilugnamnssy

Definitions, functions, classifications, chemistry, changes and analysis of
colours and flovours. Production of colours and flovours using biotechnological processes.
Application in industries.
110345 WALUAINAIIUT 2NN 3(3-0-6)

Bioenergy Technology

wasuTInmnuazlandou waAlulagndudinn Msuanimedininias lu
I’eJLamuaamﬂLﬁwmﬁamaﬁaﬂmﬂmim‘wm nsuanlulafea UlguIgnaIULaTnSnenns
Fanmifiendsunaunu

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 wAlulagdn M TUgAaIMNITURIMITHAZNITINYAT 3 (2-3-5)
Biotechnology in Food Industry and Agriculture
ANUNINELAETRUATRLNALLLAETIN NTUENA N TTUDIMTUALAISINYAT N3

ATIvERUNIRAUNIdnalsnlugnamnssueIMsaznIinyns nslulesin wiluleinuazdululedn

waznUszgndldlugaainnisuemiuaznInneas a1seengnidan nuagnisusegndlily

QNATMNTINDIMTUAENITNENT NdnTouarnsliuslovianndndolugn amnssuemsuay

nainues Tufusaziitusaznisussendllugnannnssuemsuasninnums KanSueianInan

TAnL AT OUDIRAAIMNTTUDIMNITUALNTINYAT
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
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agriculture, fat and oil and their applications in food industry and agriculture, bio-products

from food industrial and agricultural wastes.

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

AU U UKaEUJURNITAIUNITTIRUNIFUNTINIINITNYATAIETTNIN]A

Y a

a a N a o a & a6 A o w =
GU'JTVlEJ']LLa%GU']TVlEJ'ﬁgWUINLaQa LW@Uﬂﬂ'ﬁLLEJﬂLSU'E]LLa%ﬂ'ﬁ‘Uigﬂiﬂf”ﬂ%"ﬂﬁﬂ%iﬂL‘W@ﬂ']ﬁﬂ’]"ﬂﬂiiﬂwsﬁ
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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 wanRluwuAnFeuaznsUszandltlurumalulagdanin 3(2-3-5)
Actinobacteria and Biotechnological Applications

= aa a o I ) v a
ﬁﬂiﬂ']'lﬁﬂ’]'ﬁLLﬁmLLaﬂWIuLL‘UWV]Liﬁl’\]qﬂLLﬁa\TWWaqﬂﬂﬁqﬁl miﬂizqﬂmimmﬂmiu
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wupiiselugpanvnssy MsdsravienaluLuaienduasun1sasyiulaveaiy Gutidunsen

Q

LaENITNANAITY) EJQﬁ

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

metabolites.

110349 waluladanmnsgaiaineuazmslivssloniadunidludadid 3235
Microbial Biotechnology and Beneficial Microbes in Aquatic Animal
miﬁmmuumumawaums n1sUse aﬂmimaumsmﬂaimmuv UnuInly

un3gluniufue nIsuay aﬁumwamm RHRGHEGLY mawmaumﬂﬂaiiﬂ n1sUseynaly

UN3Y °1mumimumumaﬂuivwL‘Wﬁ“Lamamm
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.
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110350 waluTaBTanmmanisinziaesdn i 3(2-3-5)
Aquaculture Biotechnology
weluladFanmiunsmneidesdniin anuvanavanevsdann waznnsilule
Uselemimansdszas mstfanudeldainnsmnedodn fianldusslonl malulaBemsuas

1%
13

nslviowns weluladmamzndssdnidilussuuln waeiugimnssulumamedesdaii

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 AMWIDINGTIVINTENTUNATUIAETININNNNIINEAT 2 1(0-2-1)
Academic English for Agricultural Biotechnology 2
Anfla-nan1wdingulagdunisasuainy MsIRTIEd N15AAIIN wAZNITUARS

ALAALAY Lﬁafmqﬂismﬁmﬁsmmsmumsmsuaﬂ@:ﬁau

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

educational fields.

110373 AMWDINGUTIVINTTEMSUMAlUlaETININNIeNISINEAT 3 1(0-2-1)
Academic English for Agricultural Biotechnology 3
Andnauenanunisfuai nisnanuidedifsatestvaiviveadiFeudy

Aedangulaegliuszdnsnn
Practice giving oral presentations on academic research related to

students’ educational fields with effective delivery in English.

110380 fuuun 1(0-2-1)
Seminar
581 08UITNSUEUINANU N159AUTIY AATIEN LA ILEWUNAINY
HaIuMSAUAT MeeruAsefiuaulameiuwmelulaiinmnienisinens
Oral presentation methodology, discussion, analysis and presentation

of articles, or research publications relevant to agricultural biotechnology.
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110381 IeTNUSTEAUUIYYING 1 3(3-9-5)

Undergraduate Thesis 1

AIMNTINVRINTEVIUNTYINNWITY TnguszasAan1sfne Iaseasiauas oy
189998 N151ENITITDITEMUNALULAETININNINITINYAT BIAUTENBUTDILATITIINGIRNUS
LaENITHLEUBLATIINIINY

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 #3vanenazn1sUsufavesisn1elfdgn1izuInaauLA3en 3(2-3-5)
Plant Physiology and Adaptation under Environmental Stress
a3TIneuarnisUiuimesiivnielfannzundomaion 1un th gumgd uag

WAYNITLHSIE ENSIANLAAILAL HANSENUYDIENTITUINADULASUARBNT T UIUNITAILATIZ LA

nalnnsususlidrfuannundeuannziuiaranuanunsatunisuiudivesiin arurainuas

mariugnssulaessIumd madadenlagsssund Ufduiussenindfivuazanminndouiifivends

g LarNIIANYINITNBUANBIHDAINNIINIEVDIAINATYANINTININUAZNENN
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.

110402 30sdlanazIsn1saInTuMIianInauauassaanzAseatuny  3(2-3-5)

Instrument and Method for Measuring Plant Stress Responses

nanN1s 35015 wazimadlaineidessonitsiauagnisaivaudadenig

ANINLINADN NAINANTENURBNITATYLAUIAVOINY LAZENINLIARDNTOUS) WY 19U AIULTVNLAS
a & s ¢ o o A A a 1% = =

ANAINLAY aaundl AuAY Arsuaulaeeanled U1 wazdadudug Mfedes n1sAnwiuwayin

UURN5ldmTeelia N1395997A wazn1seanwuussuUNIsUTeliunaagediy wsldlunisinnis

AOUAUDIVBINYIUAN1IZAI 8N NiNafaNaNANYNUTAFAN1IZEINAIUTNT N
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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 asReniluny 3(2-3-5)
Plant Secondary Metabolites

nszuruMskazUfAsefiddglunsduasgiansuunusladyioniluiy ns

muRuuariateiinadeufiiotadunsest mmnalieneiUinauasaunnYesmssLUelad

a

nReND Uy

Important metabolic pathways of secondary metabolites in plants,

Regulation and factors affecting their biosynthesis, quantitative and qualitative analysis of

secondary metabolites from plants.

110412 walulagdanmlunisuiuusenugdng 3(2-3-5)

9

Biotechnology in Rice Breeding
NaNN1INUFIUVDINITUTUUTINUET FFN15UTUU T uET n1sUseyndld

wialulag¥anmlunisusuugaiugtdn msesnwuunsusuliaiugdmeisnsingulsfinuasns

9 9
=

THeSosmnslinanatislunsdaien
Principles of rice breeding, rice breeding methods, applications of
biotechnology in rice breeding. Designation of rice breeding using gene pyramiding and

marker assisted-selection.

110413 walulagdannlugn 3(2-3-5)

Animal Biotechnology

o

walulagngiglun1siasyiuguednd wu Ian1sdedindigen nsufauslu

v

wasauil walulagnisdesgaddune daidasoiugnisy laauis MsUssgndldgaunsd wuled

9

a Y

wazaITITneInIvsenandueiludad wallan@ineluanauazgiiduiuiunisitadelse n1s
naninguLazesnwlIa
The assisted reproductive technology in animals such as embryo transfer,

in vitro fertilization, stem cell culture, transgenic, and cloning, application of probiotics,
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enzymes, and bioresources in animals, molecular biology and immunology techniques in

animal diseases, vaccine and drug production. Protein and proteomics for animal

biotechnology.
110482 IednusIEAUUIYYING 2 3(3-9-5)
Undergraduate Thesis 2
Wenelanuauavetea1sdnline uaziausnan1sfnwiAual Aoy
) 1
WugUanYeIs189U

Conducting a research project guided by an advisor, presenting results and

writing an undergraduate thesis.

110483 n1sauUsunIsrnauluasUssINe 6 WA
International Academic and Professional Training
nseusunsoinaulumiissuniasgussensulunalszme Taglasuniny

WinveuanumInede Wunanlddesnin 16 e
Professional training or practical apprenticeship in government or private

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

110484 annadnen 6 WA
Co-operative Education
= a wa a o & A a fa o o Y
nsnUURNuaTtuiugIu ieLituUszaunsallvdin lugiugniinaudingg
Tusmigaunrs ed01uUsENaUNIIAUSLUUENNAANWIVBIUININGa Y Lﬁumﬁ’ﬂﬁﬁ@ﬂﬂ’j’] 16 dUn9i
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
aliauazanusoillosesilaidu sytudvesilafunasnisuseynd wasnsoyius
Uitusueailsitunagnsuszgnd wallansmusiug aumadeyiussusuiivisuuunondudsld
Litmits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and application, techniques of integration, separable first-

order differential equations.
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256103 GHRTLN Y 4(3-3-7)
Introductory Chemistry
USunauduius lassadiesnon asesauazaudivedsts) Wussall arsazany

= 124 < = s IS [ al aa a 6
dunatal NIN-LUE WNE UBILYI VBANAT LANGUNNAATEAT LANIAUATETRT il idduniduay

D

astaluiana infldwinden a1sUsznouvessIINTiRumTnazunTudTY ndgnaivnsy adl
PIERE

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 Alidun3Y 5(4-3-9)

Organic Chemistry

Tassafsaut@mly madende mawdsuuasUiisevesansdunidussnneineg
laun darau 9aAu dalau walsundnlalasasuou oosunlulslalau weanagea Nusa Bises NI
AISURTAN Wazayius danlan Alau tellu ansusenaunamalslendn

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 Faanendasdu 3(3-0-6)
Introductory Biology
AuaNTRTesAWITIn sefouitmainermans asieilvesdedldin Tassaiauay
wnUeATIveNYad Wugmans lassaauagnihiivesity lassaauasuinivesdnd nalnnisidn
Wauns anuvainvansueadildin UfduiudvesdelPinuasAuanden uazngingsy
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
AnulaensdulueslfUinis ndesganssal waduavoasuniuad n1swuwead
nsthenendnuueitugnIsy Anuvatnvatevesielidie adety Tassadauasnshauvesiy
IAssasauazn1svineuvesdnd 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
flugruvesiugmans n1sievendnumueiugnssy AuuUTUTIludnvue
fiugnssu fiugraniueasrrniagiiauinsvesdeddin
Basic principles of classical and molecular genetics, physical and chemical

basic of heredity, fundamental concepts in population genetics and evolution.

261103 WandiUaesiu 4(3-3-7)
Introductory Physics
AalneansNltluildnd ngnisiefoud wsalunal Mukasngu Juduwae

N159U MsiAGouniuunyu autfivesaans naransveslva Usingnisaladuuasineed nasly

s

Tauniing wuwdnluily 29asluidesdu Wandealuny

]

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 223238l 4(3-3-7)

9

General Microbiology

1AT9E319aENTNNVONYATAUNSE 919NT NTHITEYRATNITAUNUG WUNUDFTY

a 6

W/NIAIVANAUNTE NsTAvIany waeiugeans Aud1AyveRaunIslusuITaRaImNTIY
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Structure and function of microbial cell, nutrition, erowth and reproduction,
metabolism, control, classification of microorganisms and genetics their significance on food,

industry, environment, medicine and public health.

411221 Fadl 4(3-3-7)

Biochemistry

Anwinuantiuaslasiasnsvesanstiluananie lawn aslulawmse aiin nsnes
flu Wshu nsadleddn nalnnisisalisenazaaumansvoeulel sesluuiaslasuinis 7
WAIUANARS N1TLEAAIDBNLAZNITATUANSNYMENIINUTNTIN N1TAIVANNTEUIUNITHILNUBATY
nelusienig 3aneluana Trasaune awalnsalal wagn1snsenaiunn Msaaay
aslulawnsn nMsvageudnin nsageunsnesiilulazlusiu saumansvououlyd n1snegaunIn
1nddn uwazwallanaiingtluiana

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.

3.1.6 AMUNUIBVRUAYIEUTEINIY ANUMLIEVeRaUTAUTEaIvY Tunanansine)
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