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nunil 3 sTuumsinnsAnelassasimangns siedvuasmiaein

1. sTUUMSIANTSANEY
1.1 sUnuuvewmangns

1) UsEnNuaanangns
M véngnsU3ayanimadnnis wéngns ¢
L] nénamsusaanimadndnmsoujdinis nangas ....... iy

2) preniild
M véngnssanisAneiuniwlne
L] wéngnsdnnisinunduniwsmedszne (szynw)

[ wéngnsdnnisdnunduniwilvewasniensmsdsene (szynnw)

1.2 msiguLhgentennluszuuninig
Taidl
1.3 msailunimiangns
1) U - alumsandunisiseunisaau
JTUUNINNA AAMSANT 1 1Reufiquisu - fuegneu
AAMIANWIA 2 iieumnadniou - nuaus
AANATOU FOUNYIEUY — NOWAAY
M Tunaisiwns L1 wennansvnis
2) STUUNTSANEN
M wuuduBey
M LLUUUUim’]miﬁJUﬂ'ﬁﬁ’N’lu (Cooperative and Work Integrated
Education : CWIE)
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2. Iunienauazlassaiimangns

2.1 uuniiginsiunaeanangns kivesndt 120 wihefn

2.2 lasea¥1andngns

1) vaneAnAnwvhly lyitfeand
1.1) nguivdedu aivdeenin
1.2) nau3yuden Lyiveeni

(1) nauanTEaywermans yitdeend
(2) nguansedrueans Laidenin
(3) NuANTEAWLATINTHDES Liteend
(4) NyaNTEIMEIFARSY lyiteend

2) MamYanIe lyitdeend
2.1) NGV MNY Liveeni
2.2) nguivdady lyideend
2.3) nguivnden lsddeend
2.4) @IV URSNaNAFN K yieen

wazaENNaANY

3) MY NRDNLES Liiteendn

3. 519739 TURUIAAY 9

3.1 BuIRYIANYIN2L Lltaenin 24 niena

[

3.1.1 nguv1UsAu litlosndn 12 mihefn il

24
12
12

90
21
41
15
13

21

WU8AN
MU8AN
PUBAR
WU8AR
WU8AR
UBAR
WU8AN
nIwAn
nwhn
NN
nILAn

WUILAR

NUILAR

AU e VYol

GED1001 ANURAININNATIR 3(3-0-6)
Digital Intelligence

GED1002 mmé’mqmﬁamiﬁami 3(2-2-5)
English for Communication

GED1003 §3NREnS NN 3(2-2-5)
Startup Business

GED1004 Aminsdeny 3(2-2-5)

Social Engineer
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3.1.2 ngudvnden Lidesndt 12 viledn lngluudaznguanseliidonisou

laitlaenin 3 wulefs sl

1) nfuansEayweA1ans Litesndi 3 mihefs

AU e VaVelal

GED2101 AansuazAadurieninuay 3(3-0-6)
Science and Art of Happiness

GED2102 ddunssunssu 3(3-0-6)
Literature for Life

GED2103 Aavzadivassn 3(2-2-5)
Creative Art

GED2104 Foeiviunas 3(2-2-5)
Performing Art, Culture and Life

2) nguanszdeanaans liteundt 3 mihefe

AU e VaVelal

GED2201 AuRddYNImnAs 3(3-0-6)
To be a Good Person is the Most Important of All

GED2202 annldusnn 3(3-0-6)
Peace Station

GED2203 gouianmenn 3(3-0-6)
Back to the Past

GED2204 nityainglunszualan 3(3-0-6)
Thai Wisdom in the Global Trend

GED2205 Aowudeulan 3(3-0-6)
Thinking and the World

3) nguansENINazn1saaas litfesndn 3 miefn

STERY Foim TAVelal

GED2301 N1991ULAZNISWHUTIVING 3(2-2-5)
Thai Academic Reading and Writing

GED2302 mMwanguilensioansgsiayandia 3(2-2-5)
English for Business Communication in Digital Age

GED2303 mwrlSumaludinuszsiiu 3(2-2-5)
French for Everyday Communication

GED2304 AwIulutInUszdniu 3(2-2-5)
Chinese for Everyday Communication
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WY Forn nein

GED2305 awdUuluindszdriu 3(2-2-5)
Japanese for Everyday Communication

GED2306 AYUNNEINTIE 3(2-2-5)
Korean from Series

4) nguanszineransuazinalulad lidesndt 3 viefn

T Forn nein

GED2401 qUAMA Ay 3(3-0-6)
Health and Well-being

GED2402 Tan@ilenfidsdu 3(3-0-6)
Sustainable Green Earth

GED2403 Snuvzia 3(2-2-5)
Marine Conservation

GED2404 nsPiemaelunzaniduy 3(2-2-5)
Emergency Assistance

GED2405 frlavlazNIsWeINTal 3(3-0-6)
Numbers and Forecasting

GED2406 ANURAIASINEINEIMENS 3(3-0-6)
Scientific Intelligence

GED2407 anuaan3isesilyyUssiiug 3(2-2-5)
Al Literacy

3.2 ¥R ANz Litesnin 90 nuwAn
3.2.1 nguvwny Liteendt 21 wiefa

T Forn nein

SCI0001 ARIAPANARSIIUGIY 3(3-0-6)
Fundamental Mathematics

5C10002 FAmefiugiu 3(2-2-5)
Fundamental Biology

5C10003 Handdug 3(2-2-5)
Fundamental Physics

5C10004 Aftiiugy 3(2-2-5)
Fundamental Chemistry

SCI0005 se Uit ideauInemans 3(2-2-5)

Research Methodology in Science
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AN Foen nIenn

SCI0006 nsUsvenalddeyeyseAvgnaineieans 3(2-2-5)
Applied Artificial Intelligence in Science

SCI0007 WemsewInuaensUsvendlddyyusefvg 3(2-2-5)
Computing Science and Applied Artificial Intellicence

SCI0008 AN AMTUING AN 3(3-0-6)
English for Sciences

3.2.2 nguAyUedu laltlosndn 41 miefn
1) Jynaniall

IAIN Foiwn nIenn

SCH1001 nanLall 3(3-0-6)
Principle of Chemistry

SCH1002 UuFn1suanieadl 1(0-3-2)
Principle of Chemistry Laboratory

SCH1003 \AIBUN3E 3(3-0-6)
Organic Chemistry

SCH1004 UuRnseTBun3d 1(0-3-2)
Organic Chemistry Laboratory

SCH1005 EEAT CRE] 3(3-0-6)
Physical Chemistry

SCH1006 UuRnsTeEnd 1(0-3-2)
Physical Chemistry Laboratory

SCH1007 LPIAATIZY 3(3-0-6)
Analytical Chemistry

SCH1008 UfuRnseddAsIEn 1(0-3-2)
Analytical Chemistry Laboratory

SCH1009 wilofiunsd 3(3-0-6)
Inorganic Chemistry

SCH1010 UfuRnsinietiunid 1(0-3-2)
Inorganic Chemistry Laboratory

SCH1011 AMuUanfBLazNITIANITASLAL 3(3-0-6)
Safety and Chemical

SCH1012 nMsiaTzilagiaesiie 3(3-0-6)
Instrumental Analysis

SCH1013 UjtRnsmseneilaeindesile 1(0-3-2)

Instrumental Analysis Laboratory
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AU e VaVelal

SCH1014 Fuadl 3(3-0-6)
Biochemistry

SCH1015 UuRnsuadl 1(0-3-2)
Biochemistry Laboratory

SCH1016 \nfiAaIndon 3(3-0-6)
Environmental Chemistry

SCH1017 UftiRnsadAuwandon 1(0-3-2)
Environmental Chemistry Laboratory

SCH1018 Yy seRvgniundl 3(2-2-5)
Artificial Intelligence in Chemistry

SCH1019 dunumaad 1(0-2-1)
Seminar in Chemistry

SCH1020 Ugymiieeniaai 2(0-4-2)
Special Problems in Chemistry

2) 38NV

AU e VYol

SBI1001 mﬂﬁﬂﬁugmmq%ﬁwm 3(2-2-5)
Basic Techniques in Biology

SBI1002 ULIFINE 3(3-0-6)
Ecology

SBI1003 Ujuansiineinen 1(0-3-2)
Ecology Laboratory

SBI1004 nMeANALAZ AT TINY VIR YLAT FR ] 3(2-2-5)
Anatomy and Physiology of Plants and Animals

SBI1005 Wugeans 3(3-0-6)
Genetics

SBI1006 U URnsiugeans 1(0-3-2)
Genetics Laboratory

SBI1007 a%MeN 3(3-0-6)
Microbiology

SBI1008 U URN159a83 3NN 1(0-3-2)
Microbiology Laboratory

SBI1009 auvannvaeynadinmlusiesiulaziineneying 3(2-2-5)

Local Biodiversity and Conservation Biology
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AU e VaVelal

SBI1010 T AMENAAUILLAE N ADANUVIENESTINYIA 3(2-2-5)
Field Biology and Nature Interpretation

SBI1011 LAILTITIINEN 3(3-0-6)
Biological Chemistry

SBI1012 UURNSANG TN 1(0-3-2)
Biological Chemistry Laboratory

SBI1013 dunuuaznsladyaussiugnidinine, 1(0-3-2)
Seminar and Application of Artificial Intelligence in Biology

SBI1014 Fmeluana 3(2-2-5)
Molecular Biology

SBI1015 Ievpaas 3(2-2-5)
Cell Biology

SBI1016 nswaLAn SN fivuasdariiasughaviesiu 3(3-0-6)
Product Design and Development from Locally Economic
Plants and Animals

SBI1017 JeymfiLawnaTininen 3(0-6-3)
Special Problems in Biology

3) Ay nenAninAENS

AU e VYol

SMA1001 whanaa 1 3(2-2-5)
Calculus 1

SMA1002 wAaRaE 2 3(2-2-5)
Calculus 2

SMA1003 AUNIARYRUS 3(3-0-6)
Differential Equations

SMA1004 nanALNAENS 3(3-0-6)
Principles of Mathematics

SMA1005 FALUULTIALAAERSLaZ N TIATIZN 3(2-2-5)
Mathematical Model and Analysis

SMA1006 NYALAUIUTIT 3(3-0-6)
Abstract Algebra

SMA1007 NYAMLTILAY 3(3-0-6)
Linear Algebra

SMA1008 MTIATIZATIALNATERS 3(3-0-6)

Mathematical Analysis
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AU e NN

SMA1009 seileuTalaviarn1sUseens 3(2-2-5)
Numerical Methods and Applications

SMA1010 NSNAUIAINTTUNTSBUINAIAFAERS 3(2-2-5)
Development of Mathematical Learning Activities

SMA1011 anpuarauuiasdu 3(2-2-5)
Statistics and Probability

SMA1012 danesiiu n1sleulusunsy waslyausshivg 3(2-2-5)
Algorithm Computer Programming and Artificial Intelligence

SMA1013 FULUINARNAERNT 2(1-2-3)
Seminar in Mathematics

SMA1014 Yeymiiaenspdinatans 3(0-6-3)
Special Problems in Mathematics

3.2.3 nguiviaen Wideenit 15 vuiein
1) v oAl

AU e VYol

SCH2001 mﬁLﬂiwﬁ@mmwﬁmazﬁmﬁa 3(2-2-5)
Water and Wastewater Analysis

SCH2002 LANNISNITNYAT 3(2-2-5)
Agricultural Chemistry

SCH2003 NSWRIAANT SIS EUSINLAL 3(2-2-5)
Development of Chemistry Learning Activities

SCH2004 wildfvenmans 3(2-2-5)
Forensic Chemistry

SCH2005 sruuUseAuRAINEING 3(3-0-6)
International Quality Assurance System

SCH2006 LASINARANTIINYR 3(2-2-5)
Natural Product Chemistry

SCH2007 Undudusaynswaatdulidy 3(2-2-5)
Oil Palm and Palm Qil Processing

SCH2008 AN S 3(3-0-6)
Spa Products

SCH2009 NsHARASEIE1ENS 3(2-2-5)
Cosmetic Production

SCH2010 Wensiuinaail 3(3-0-6)

Modern Science in Chemistry
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AU e VaVelal

SCH2011 ﬂixmumimammqgma’mmauLﬂﬁ 3(3-0-6)
Chemical Industrial Process

SCH2012 HanAuaiayulns gy 3(2-2-5)
Community Herbal Products

2) ¥ aNYINYN

AU e VaVelal

SBI2001 WM sdagtumediiiveluana 3(2-2-5)
Current Topics In Molecular Biology

SBI2002 Pransaumnaaans 3(2-2-5)
Bioinformatics

SBI2003 wAlulagTIn N 3(2-2-5)
Biotechnology

SBI2004 weluladFrinndannden 3(2-2-5)
Environmental Biotechnology

SBI2005 Wyayulng 3(2-2-5)
Medicinal Plants

SBI2006 nMsinzReiedendasld 3(2-2-5)
Orchid Tissue Culture

SBI2007 nMsinzieniedelinenuagliussu 3(2-2-5)
Tissue Culture of Floriculture and Ornamental Plants

SBI2008 nsuilutgmlegldsssumlugiu 3(2-2-5)
Nature-Based Solutions

SBI2009 e osiinlufiufigun 3(2-2-5)
Wetland Plant Ecology

SBI2010 dnanen 3(2-2-5)
Zoology

SBI2011 Inermanidinnlude 3(2-2-5)
Biological Science in Media

SBI2012 AU uAstuItaunms 3(3-0-6)
Fundamentals of Evolution

SBI2013 NSWAIAINTTUNTTEUINTIINEN 3(2-2-5)

Development of Biology Learning Activities




3) AP NINANAAENS
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eI o iein

SMA2101 BTN 3(3-0-6)
Theory of Numbers

SMA2102 SINFIULSVIALR 3(3-0-6)
Foundations of Geometry

SMA2103 ARAFANIITINTINLTDIRY 3(3-0-6)
Introduction to Combinatorics

SMA2104 ngufinsdowiu 3(3-0-6)
Introduction to Graph Theory

SMA2105 aunsseyiuseey 3(3-0-6)
Partial Differential Equations

SMA2106 nagvisuazMIAMIBAeT i UUDaLNY 3(2-2-5)
Strategy and Analytical Thinking through Board Games

SMA2201 JgnAcin 3(2-2-5)
Discrete Mathematics

SMA2202 FLUUBIANAManSuAzNISUTEENA 3(2-2-5)
Mathematical Modeling and Applications

SMA2203 s eUTBgwavdmSvaNN e YuS 3(2-2-5)
Numerical Methods for Differential Equation

SMA2204 AdlnenansluTInUszaniu 3(3-0-6)
Mathematics in Daily Life

SMA2205 ANIAFNANTNITHY 3(2-2-5)
Financial Mathematics

SMA2206 AdlaransamIvUTEiuTInwasUseiuiuasy 3(3-0-6)
Mathematics for Life Contingency and Casualty Insurance

SMA2207 wallaNsduiIegg 3(3-0-6)
Sampling Techniques

SMA2208 LHULUUNTNARDY 3(3-0-6)
Experimental Designs

SMA2209 aymunmuaxmwmmaﬁ 3(2-2-5)
Time Series and Forecasting

SMA2210 ﬂﬁﬁﬂmd’guqﬂﬂawwﬂﬁm’mm% 3(2-2-5)

Independent Study in Mathematics
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3.2.4 nguAvesENEMRaAnwLazaunafne ldeendt 13 viiein

WA Y3 WUIWAN

SCI3001 nswRsNanfiafnwLaynsAnwIlaysannsiunsienu 1(45)

Preparation for Cooperative and Work Integrated Education

SCI3002 a‘wﬁf\)ﬁﬂ‘mLLaxmiﬁﬂ‘mL%ayim’lmiﬁ'umﬁﬁ’mu 1 6(560)

Cooperative and Work Integrated Education 1 (CWIE 1)

SCI3003 a‘wﬁf\)ﬁﬂ‘mLLaxmiﬁﬂ‘mL%ayim’lmiﬁ'umﬁﬁ’mu 2 6(560)

Cooperative and Work Integrated Education 2 (CWIE 2)

3.3 NUINIVRONLET bUTBENIN 6 WA

4. AN95UYS18739

4.1 wuIYIARNYIN2

[

4.1.1 nguIvIUeAY

C%

GED1001  AURAIAINIATNA 3(3-0-6)

Digital Intelligence

(% o

ANNF ANN1ATRIRTA nAlulaERARYa dowaansauwng n13AUNT LA

'
aa v Y aa o

AOuaraTAUNARIYAAIELATRIIBLATYINIENN 9 NSHRANTEARTVE N1Tldinalulad

ARTAlUN1TARENT N1SUTEAIUIU NISANYT MILSEUIUAENTATEsTAU MsunUgvnnae

'
A I a % aa v

A3esiiendsia Anulasndowazanududiudilugaddva nslddineeulayd usemly

a o

daauadvia nguuneddia dnf w@innuarausuiaveugaddvia n1sUsuAIgnIs
WasuuUashiaviauay TansssuRda

Knowledge and understandings of digital; digital technology; media and
information; searching; accessibility to digital information using different tools and
media; communication in digital age; utilizing digital technology for communication,
collaboration, education and creation; problem-solving with digital tools; safety and

privacy in the digital age; online living; online etiquette; digital law, rights, freedom and

responsibilities in the digital era; adaptation to digital transformation and digital culture
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GED1002  mwdsngeiionsdedns 3(2-2-5)
English for Communication
MsRTINEENSila MIya 113810 wazn1sideunwdngwludinuseiniu
Tuaounsaliivanuans
Developing English listening, speaking, reading, and writing skills for

different everyday situations

GED1003  §3N9&m1sMan 3(2-2-5)

Startup Business

wIAnLazInN1sUsENRUgIRaRuUln AadnvuskasinwevedUsenaunis
Tnwazn1singsfiakuuanimen nmsdumleegsna nswladleweidududuazuinig
ABn1sasruaziindniusioand nann LUlAagINAan1snew unaauluny NQuaIesIng
IIYIVTTULALITYTIIUNNGIND

Concepts and new business approaches; characteristics and skills of
entrepreneurs; startup businesses; searching business ideas; implementing ideas to

goods and services; product development and marketizing; startup business models;

funding resources; business law; ethics and business ethics

GED1004  3Aqnsdeny 3(2-2-5)

Social Engineer

wdnmansanuveslunaisunadl 9 wagduniai 10 Ussguasughanaies
nstheand sz liszgndliluseduyana yuruiosd uazdsny Wnugiugiu
nszUILNsLazATslovesimnsdeen nzfiuasmevhauduiiy uinnssuiouidam
wazaderudBuniviedunardany

Work philosophies of King Rama IX and King Rama X; the philosophy of
the sufficiency economy; applications of the King’s philosophy at individual,
communual and societal levels; fundamental skills, process and tools of social
engineers; leadership and teamwork; innovations for problem-solving and building

community and society sustainability
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4.1.2 ngu3vHAeN
GED2101  snansuasAatuvienanuge 3(3-0-6)

Science and Art of Happiness

ANUINELAANAIYDIN AUUNATIn MITauinueTin TRvesruay
nsasemNguLazAalsn1saniuiinegislinnuay N1sANUIN N13IANTITeTHalLAL
ALLATER NITHETNATIHASNRILIYAGNAIN 1nTelunIsiidenLLazn1TA 59T InT 1Y
RN PR

Meanings and values of life; understanding life; life skills development;
dimensions of happiness; creating happiness and the art of happy living; positive
thinking; emotional and stress management; personality building and development;

social etiquette and living together happily

GED2102  &dua550unssy 3(3-0-6)
Literature for Life
ANUNNNEY UTELANLAETURUUTDNTINNTTY AMAIYBIITIUNTTU 1TIUNTTH

[y

AUTIN AUNSYTAVDNITIUNTTY TRIUINITVBNITIUNTTU DRENEA NINALTOULATLIANDIN

q

[

19TUNTIN TIIAITTAUNTIN NT9TULAZNITIATIZNITIUNTTUA ALY
Definition, types and genres of literature; values of literature; literature
and life; literature aesthetic; literature evolution; identity, reflection and wisdom of

literature; literature prizes; reading and analyzing key literature

GED2103  Aauzai1eassa 3(2-2-5)

Creative Art

AaveAUTausTsuuaInTIn JURUULATANAIYDIRaULAT19ATIA NTAMUY
ANUANFS19ETIA N1SAAUBNNTBU N15ES1LSITUAalanarIuAuINTg WwAlALazIsn1s
af1efaurainaassd msldmaluladAdalunisaenufasaiieassd nadeulssdavs
A519853ANUUTUNINNSA AL

Art, culture and way of life; forms and values of creative art; creative
thinking development; thinking out of the box; creating inspiration and imagination;
techniques and processes of making creative art; digital technology application for

creative art; bridging creative art and social contexts
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GED2104  $as519inasd 3(2-2-5)
Performing Art, Culture and Life

AINUINUFIU VENNTT wazgunIzuiagienadad wazuigaald daurane

%9 9

adaa

MeTmusssy Usendl 38330 aussuasnisuansiiuiiosnald weilansiaunund nnstu
Founad MIlansUsznouaums wagnsilaueNauiuAsevvdiateeulall

Fundamental knowledge, principles, and the art of playing music and
dancing; dimensions of cultural values, customs and ways of life, music and local
southern Thai performances; playing music techniques; singing; musical performances;
and presenting performing arts on social media platforms

[ 1

GED2201  AufdAgynimnas 3(3-0-6)
To be a Good Person is the Most Important of All
ANLVIEUaANLAATUeIRUR ndnAnEesnuAd dynimnds ndndaeu

yosiunmsmainyuaznisUszgndltlunisdndudin arudunaidesd dnsviidives

waLlley nMsiviauaf Arten Ind1ln InaNsITAE LAZANUTURATOURDAULDY MOBIANTHLAY
derdlugrusnaliiosfuaznalan

Definition and importance of being a good person; the philosophy of to
be a good person is the most important of all; the doctrines of Buddhadasa Bhikku
and their applications; good citizenship; civil rights and duties; attitudes, values,
consciousness, public consciousness, and responsibilities to self, organization, and

society as a good citizen and a world citizen

GED2202  d@anidufnin 3(3-0-6)

Peace Station

(%

nanN1sharnszuINnsUsensUlng Ianssalaina ansuyvevu Anarsaiy

'
v A v Aa

Dunywd 3ns wii anuiuiaveu @30 ANUENeNIA ANERSITH NENSIIUNAUIA

U a=

nﬂ%mﬁﬂm URAANYT NYUUIBUAZNTLUIUNNTYRTITU NITLAITNANMUNBUALNITUTENG AR
Juwaidlesdififiiesinduardnansludaeiingg

Democratic principles and process; universal perspectives; human rights;
human dignity; rights; duties; responsibilities; freedom; equality; fairness; good
governance; corruption studies, peace studies; law and process of judgement; law-

abidingness and being a good citizen with prestige and dignity of a legal state
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GED2203  dautaanniann 3(3-0-6)

Back to the Past

UDIBANKIUDITUTITUNY WY ITMUINITVRIUTEIRAIaNT Tausssu Usva)
maun 38930 AuAn Aude sruuAsugie sruuMaieinisunasesreslsimalng
aadunilng an1funszavingsdd audiiusuazanudenlssefnfutlagiu

Looking back through human civilization, historical evolution, cultures,
philosophies, religions, ways of life, thinking, beliefs, and economy systems; political
system of Thailand; Thainess; royal institution; relationships and associations between

the past and the present

GED2204  giidsysynlnelunszualan 3(3-0-6)
Thai Wisdom in the Global Trend

o

piivasUszimalneuazanuduius fuieutiulazuIuIv i aAnuvainvaty

s (% a

nagARushazinusssululssmalng Qidayyviesdiuveslsemalnelaoniug vy

) LAg7)

nald sndnuallneuardnanualviosduniald unesinusssuniiaurazya MsuTusi

q q

[y a

vosTanssaunelinszualan mevihanduiausssy maswaunangityyviesdiuiugd
yaulneuavgilayanaina

Thailand’s background and relationships with its neighboring and other
countries; ethnic and cultural diversity in Thailand; local wisdom of Thailand with an
emphasis on southern wisdom; Thai and southern Thai identities; meaningful and
valuable cultural assets; adaptation of culture in the global trend; working in cross-

cultural contexts; local Thai and universal wisdom integration

GED2205 aAmUasulan 3(3-0-6)
Thinking and the World

ANUNUIY ANUAIAYVDINITARN UTZLANTYDINITAA NTLUIUNITAN NIT

'
[

NAUNTDIAIINAA NITAALTIDDNLUY NITAAATINATIA NITLIVULTBILAZULAUDAINANDELIS
Huszuu msuvasmnufngmsufod nsdAnwnindauaznsniiafrsnmaivasuniasuas
Ufinlan

Definition and importance of thinking; types of thinking; thinking process;
thoughts distillation; design thinking; creative thinking; organizing and presenting ideas
systematically; converting ideas to practice; case studies of philosophers and thinking

that changed and revolutionized the world
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GED2301  n1s81umaznsligun1Enlnedeivnnig 3(2-2-5)
Thai Academic Reading and Writing
NANNISLATYIN¥EN1T8IULAENITTBUNI W INEIT BN NaITNI581U NS

gruiil oviiauidala msgufanm nseusg1siiannsag i Madsuasuang s

AT MTTUATIER NITIMANE 115971989 Mg dvinsiagliinafesssunay

NN
Principles and reading and writing skills in academic Thai; reading

strategies; reading for comprehension; interpretive reading; critical reading; writing

summaries; analysis; synthesizing; reasoning; referencing; academic writing ethically and
legally

aa

GED2302 m1w1denguiiianisdesnsgsnaganana 3(2-2-5)

English for Business Communication in Digital Age

AN duruniw tassasiahensal vinwen1sils nsye NMse1u N1sleu
Awanguiiiensdeansssiasud eAdsia n1seruLaznsideutuiin aanuiegIna
NELEAILATIR $1891UNTUTEYLBENED NTNAKALNITUNAUDIIUTIAR

Vocabulary; idioms; grammatical structures; listening, speaking, reading

and writing skills in English for business communication via digital media; reading and

writing memos, business letters and minutes; business speaking and presentation

GED2303  awrlSuaaludiauszsntu 3(2-2-5)
French for Everyday Communication
Adwi Tassadrshennsal vinwensils msye msenu madeuntwiliaea
Wensdeansludinusedriu wavnuiuiausssulSumaiieades
Vocabulary; grammatical structures; listening, speaking, reading and writing

skills in French for everyday communication; and the French language and culture

GED2304  aw3uludiauszdndiu 3(2-2-5)
Chinese for Everyday Communication
Adnit Tassasralaoinsal sinwennsila nmsye n3e1u madeunwiduiile
msfeansTudinUsydriu waznwfuiausssuduiiieades
Vocabulary; grammatical structures; listening, speaking, reading and writing

skills in Chinese for everyday communication; and the Chinese language and culture
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GED2305  nmndiiuluditausdntu 3(2-2-5)
Japanese for Everyday Communication
Adni Tnssarshhennsal sinwensile mana mseu madeuntuduile
msdeansludinuszdriu wesnwiduTansssuduuilfeites
Vocabulary; grammatical structures; listening, speaking, reading and writing

skills in Japanese for everyday communication; and the Japanese language and culture

GED2306 AT UNWAIINTIE 3(2-2-5)

Korean from Series

AN lassasnaliennsal Minwen1sila n1suA 115814 NMSTEUNIYINING
dionsdeansTuTinusydiu uaznnwfuimusssunnadiisadewindse

Vocabulary; grammatical structures; listening, speaking, reading and writing
skills in Korean for everyday communication; and the Korean language and culture
related to or commonly found in Korean series

a

GED2401  gunwh ¥ 3(3-0-6)

Health and Well-being

WUIAN ﬁﬁﬂﬂﬁLﬁIEJ’JﬁJUQ“Uﬂ’]WLLﬁBE!“UﬂTJ% AUAIAYUBINTTAUAFUNIN
m'ig]LLaQ“Um‘WLﬂuaﬂﬁs’maéwamqa Hemene mad3e sty esAlsznaudAgueInIs
fiqun il Yadefidmareninzguaiw msaduguideluinusedriu msmuauwgiingsu
Ao Aanssuieiuadgunn uaznsusegndliluTindsydriu

Concepts and principles of health and wellness; importance of health
care; balanced comprehensive health care in physical, mental and intellectual
dimensions; key elements to having good health; factors affecting health conditions;

establishing everyday hygiene; risk behavior control; health promotion activities and

applications in daily life
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GED2402  Tanddeadidedu 3(3-0-6)

Sustainable Green Earth

mudrnudilafesfuuunaalandiler sssumi dwnndeuuasdoulviiing
HOANINWING DY NANTENUTEIAIANT HdosumAnasd windeu walulad winnssy
NERS T Auftwazusnisiiduiinssed wanden Joyniuazn1suitymid wind e
AU URATOUABd wInden AT auleanasauduRus SE NI 19AUUSTINTIA
N93A59TINBEIIWAUNIUNTEUIUNTLTEUAUYUYY

Knowledge and understandings of the green Earth, nature, environment
and factors affecting environment; social impacts on nature and environment;
environmentally friendly technology, innovations, products, goods, and services;
environmental problems and solutions; environmental responsibility; connections and
relationships between people and nature; living together through learning process with

communities

GED2403  $n¥mnzia 3(2-2-5)

Marine Conservation

mmﬁwﬁ’zg%aw%’wmmmwzLaLLazsmsJﬁTﬂ DIUVANINELD NTNYINT
anza naUsrlevtinazanudiuamimeia Yadefidmadenisiudsuulasmmmesianay
yilsidmansgnusionyud mnasndommeiauazveils mseyinunziauazveil i
Py uaziddinyuruneilmzia msUduiveayudlazguvusonsiAsuLUamameLa
wazeils

Importance of marine and coastal resources; maritime territory; marine
resources, benefits and stability; factors influencing marine and coastal changes that
affect human beings; marine and coastal safety; marine and coast conservation; coastal
community wisdom and way of life; coastal community adaptation to marine and

coastal changes
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GED2404  n13¥remanlun1Izgniiu 3(2-2-5)

Emergency Assistance

ANNMINELATHANTENUYBINMITANEY pra@aniduguyy nMsUfUAleiAn
Azanidu Mstirnuisvieusvaudsluniizanidy nsuguneIuiaanidy wazn1sg
Foduiugnu nsldinaluladddalunmsufuinudofnnnsanidu medouumundome
nmyeszvdamuiazuiletym

Definition and effects of emergency situations; community emergency
volunteers; guidelines in emergency situations; helping others in emergency situations;

emergency first aid; basic rescue; using digital technology in emergency situations;

practicing incident action plans; analyzing problems and problem-solving

GED2405  @alavuasn1swensal 3(3-0-6)

Numbers and Forecasting

anuvanevosiavluviuniuand ety anudidesdudsaduadfuas
AsWeNnsaNIeERR nanassnmanill ey auAnsIvsanIIAdnEns nennIsUaY
NTLUIUNITNNAMAAIENT N153LAT1YTaya n1suauadeya n1sUsvendadfuaz
adarnans denisndulawaznisannisalouag

Definitions of numbers in various contexts; fundamentals of statistics and
statistical forecasting; fundamental logic; mathematic concepts; mathematic principles
and process; analyzing information; presenting information; applied statistics and

mathematics for decision-making and forecasting

GED2406  A1NRAAFNINIAEAT 3(3-0-6)

Scientific Intelligence

29AANNIMEINeImEns Usingnisaldrdgniainermans anudunus
seinaivenemanstumelulad dsau Auwndouuazanuduuyed vénmsuaznszuIusg
MEMEIENans IIneans NanssumaIngimaniiaznisuszgndldlunisiseusuaznig
AiuTIn

Scientific knowledge; critical scientific phenomena; the relationship
among science, technology, society, environment, and humanity; scientific principles

and processes; scientific mind; scientific activities and applications in learning and living
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<

GED2407  a2maaadizesdyqiusziug 3(2-2-5)

Al Literacy

ALY ANEIAY wazUszianvaalygiUseivinioele WauIN15Ues
JygUsehvg AnuaIuisonasdadnnn mﬁ%’m%"'aqﬁammﬁaﬁgmssﬁwﬁiumsﬁauﬁ
N15ANE AUATY 398 N1IANSITIAKAEN15YINI IRegwgaain S danusulinyey
AUFITANIITIYING ﬁﬁaﬁiimLLazqﬂG’faﬂmmﬂgwma HANTENULAZULUILLUYD
Uy sehivg

Definition, significance, classifications of Artificial Intellicence (Al);
evolution, capabilities, limitations; application of Al tools, in education, research, daily
life, professional practice; critical awareness, accountability, academic integrity, ethics

and legal compliance; implications and future directions of Al

4.2 BUINIFANTY

4.2.1 N§uIYILNY
SCI0001  AdAFMARSALgIY 3(3-0-6)

Fundamental Mathematics

6 AssnAansilosdu aunsuazmsuiaunis feidu aruhandy adfuay
msﬁmiwsﬁ%@yjalﬁaqﬁu Sovay Unalnse1ed dadiunazensidiu

Set; elementary logic; equations and their solutions; functions; probability;
statistics and basic data analysis; percent; rule of three in arithmetic; proportion and

ratio

SCI0002 T2 Imeritugnu 3(2-2-5)

Fundamental Biology

AIUNLERAEALE A T T e autRvesd iiETe T Tmunns
ndesqansan lassaduasmahauvenead fugmaniidoay lasadauagmahay
yosiivuardnd mumanvatevedanm Tneine) wasfoRnsiifeades

Definition and significance of biology; characteristics of living organisms;
evolution; microscopes; structure and function of cells; basic genetics; structure and

function of plants and animals; biodiversity; ecology; and relevant laboratories
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SCI0003  WaAndiugu 3(2-2-5)

Fundamental Physics

WioLaziA309lotn Ui land usewasnsideudl euLasnd 9y
Tumwiuuaznsvu arwdeu lifudeadu wagujoanisiiisiteslasiunisuszgnd
ANPGRS

Units and instruments; physics quantities; force and motion; work and
energy; momentum and collisions; heat; basic electricity and related laboratory work

with emphasis on applied science

SCl0004  iafiNugnu 3(2-2-5)
Fundamental Chemistry
lpssa$sezmen 11919579 Wussall Usunaduius uwia veaundawazuesian
asazany LATunad anuvasndtluiesUfiRnng uazuftRnmsiiieites
Atomic structure; periodic table; chemical bond; stoichiometry; gas; solid

and liquid; solution; organic chemistry; safety and relevant laboratories

SCI0005  szdguidsideauInedans 3(2-2-5)

Research Methodology in Science

AUNUY Anwy Wazld1nNNen15I9Y UTELANLazATEUINAISITY NS
Anuadynin1side duUswazauufgiu n1susiusiudeya adfwaznisiasizideya
NM5T8UIATITWALIIBIUNNSITY N5USTEUNUITY nsiwaddeluly as5eussauinide
wazwmallAIdN1IeMUINeIMmaEnsLazinalulad

Definition; characteristics and research goals; type and research process
defining research problems; variables and assumptions; data collection; statistics and

data analysis; outline writing and research reports; research evaluation; applying

research results; researcher ethics and research methods in science and technology
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SCI0006  nsUszanAldUygUssRvgnsImenaans 3(2-2-5)
Computing Science and Applied Artificial Intelligence
AnwinsuszendldimalulagUygyiUssavgauineimans lagiiunsuiun

waglduats malnnesinsd@nuiliaenadestuaaniniaingrmand dnfidnasld

13 oafledgyussAugii oiaTesidena seuusalud@ warudanssy ysmuanis

[y

Uyyusehvgivesdmnuinaingimansuazinalulad

Application of artificial intelligence technology in scientific fields with an
emphasis on practical application and use; Analysis of case studies relevant to scientific
contexts; Hands-on practice using Al tools for data analysis; automation; and
innovation; Integration of Al with scientific and technological knowledge

4

SCI0007  AneanisAuinmazn1sussenaldlyniusshvg 3(2-2-5)
Computing Science and Applied Artificial Intelligence
AnwnwrAadsauialunisiddgul n153ATI1zLazenLuusanai iy

msUszgndliveluladiygussiviimuinermans AnufiRnisldindesilotiynusziivg

e Tingiideya seuusnlul@ uaruinnssy ysanmstyyrussivgiuesdauivig

Iseansiazalulad
Computational thinking for problem-solving; analysis and algorithm

design; application of artificial intelligence (Al) technologies in scientific domains;

practice using Al tools for data analysis, automation systems, innovation development;
integrate Al with scientific and technological knowledge for practical and

interdisciplinary applications

SCI0008  ATHIDINGEAINSUINGAENS 3(3-0-6)
English for Sciences
AnwwarHniinwen1w8engy NM381u MsTeY N5 LagnsuanIwIdingy
Reafuiiommesninenmans 1u§ULLUUUWﬁmEJa FIU9UITY UAZUNAMUNIINYIPNERT
Study and practice English skills in reading, writing, listening, and speaking
through scientific content in the form of abstracts, research reports, and scientific

articles
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4.2.2 n§u3VIUIAY
1) v uentadl
SCH1001  wénLAdl 3(3-0-6)
Principle of Chemistry
aunaiad nsn-tua audunsauavennde Uvies gunnadians
aunarans wdlnin waziaddumdes
Chemical equilibrium; acid-base and buffer; thermodynamics; kinetic;

electrochemistry; and nuclear chemistry

SCH1002  UfjuRnIsuanLadl 1(0-3-2)
Principle of Chemistry Laboratory
vinwgUfRnsTiABIRUaLRaLATT N3A-lUa gaWARANS/AaUNAMARS
Tl wazUfoRnnsdug MAuates
Laboratory course dealing with chemical equilibrium; acid-base;

thermodynamics/kinetic; electrochemistry; and other relevant laboratories

SCH1003  \A3iBuUN3d 3(3-0-6)

Organic Chemistry

Tassadauagiustluliana aweslewnd siauaznalndosiurasjisoed
Juv3d maFunde audiniesnenim mawlsunaznalnUfAzoveueainu Leadu uealatl
woadatglan walsuufn Loanoged Nuoalardines weadlanuazAlau NIABUNIHuAL
UG wazLoily

Structure and bonding in molecule; stereochemistry, type and basic
mechanism of organic reaction; nomenclature; physical property; preparation and

mechanism of alkane, alkene, alkyne, alkyl halide, aromatic, alcohol, phenol and ether,

aldehyde and ketone; carboxylic acid and derivatives; and amine

SCH1004  UfjuRn1sialidumsd 1(0-3-2)
Organic Chemistry Laboratory

a

nweUfunismaaimfelfvawesiewmil nMsnaaeunyilandu nsiwseu
auUsveasUsENoUBUSE wavUuRn15du 9 MeItes
Laboratory course dealing with stereochemistry; identification of the

functional groups; preparation of organic derivatives; and other relevant laboratories



a3

SCH1005  AdiLgsWand 3(3-0-6)
Physical Chemistry
audfvesuiia NYUoQUYNAAEns aunasenIwa NUaRaLAza1TaTaNY
ADRAABEA LINFIRILATANTAALIIANHD Faunamansuaznalnvesuisen uasn1sgadu
Property of gas property; law of thermodynamics; phase equilibria; phase
rule and solution; colloid; surface tension and surfactant; kinetics and reaction
mechanism; and adsorption
SCH1006  Ufjufn1sadivgewland 1(0-3-2)
Physical Chemistry Laboratory
vinwz foRmsiierdesivantfvesufia nyuesgammamans aunaszming
Wl ABAABER auNAMAnSiazIRATy wazUfuRnsPu q Mifedes
Laboratory course dealing with property of gas; law of thermodynamics;

phase equilibria; colloid; kinetics and adsorption; and other relevant laboratories

SCH1007  1AAATIEN 3(3-0-6)

Analytical Chemistry

unimaeiiliased atfwaznsinsendeya aunaniivesUiitensa-tua
nMsaneznau NMsAnasdadeu URAsesnend nslninse

Introduction to analytical chemistry; statistics and data analysis; chemical
equilibrium of acid-base reaction; precipitation; complex formation; redox reaction;

titration

SCH1008  Ufjuniswalidasien 1(0-3-2)
Analytical Chemistry Laboratory
UTRM A B tumadansliengilasiimdnuasnsiinseilaeyiunns
n3lnings wiadanmsuenans uazUfiansdu q Meades
Laboratory course dealing with technique of gravimetric analysis and

volumetric analysis; titration; separation technique; and other relevant laboratories



a4

SCH1009  a%efiun3d 3(3-0-6)

Inorganic Chemistry

nsauaziuaedunid 1aseasiamin a15UsenauressIanyvan a1suseney
lrpasflutu anunsuasngungy waznsussendldludindsydniu

Inorganic acid and base; crystalline structure; compound of main group
elements; coordination compound; symmetry and group theory; and application in

daily life

SCH1010  UfjuRnIsiadialiunsd 1(0-3-2)
Inorganic Chemistry Laboratory
vinwrUfoAnsiiferdostunsauazivaeiunid Tnssaiawdn asuszney

Treasfiudunasufiinisdu q Miedes
Laboratory course dealing with Inorganic acid and base; crystalline

structure; coordination compound; and other relevant laboratories

SCH1011  AYuUAdAfELAZNITIANITAILAL 3(3-0-6)

Safety and Chemical Management

N139AN19AUAINUADANY @191AN LaZDLEY ANWAUTNINNITATNTDY
Hoefufing szuunistestuuazdanissunae anudiuguisatuaudasadely
vioaUfiAnT uazngrnefifetes

Management of safety; chemical and waste, laboratory physical factors;
danger prevention and management; basic knowledge of laboratory safety; and related

of safety laws

SCH1012  msiaszilaeia3asiie 3(3-0-6)
Instrumental Analysis
nowd nann1s Twavidunvesai eslleuaznisuszgndld 353assilag
awninslillawes williiuazlasuilnns i
Instrumentation theory; principle, description and application; analytical

method based on spectrophotometry; electrochemistry; and chromatography
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SCH1013  UfjiAn1sn1siiseilneiniasile 1(0-3-2)
Instrumental Analysis Laboratory
UfuAnmadumaidanisiinsgiaaoias el ensauninslvloues

il wazlasunlnnsd
Laboratory course dealing with instrumental method based on

spectrophotometry; electrochemistry; and chromatography

SCH1014  ¥uAdl 3(3-0-6)
Biochemistry
waduazni1sviuvenmad tnastmimesneluwad adlulawnse afn
sy oulm’ nsniadsn Infiu nssurunsuunueadulesdu
Cells and their functions; intracellular fluid and buffer; carbohydrates;

lipids; proteins; enzymes; nucleic acids; vitamins; introduction to metabolism

SCH1015  Uf{uAn1svaadl 1(0-3-2)

Biochemistry Laboratory

Ujuansifeafuasazanediived msvaaouautAnanienimuagniaad
yasmslulawnsn ain ninexdlunaslusiu wazdfoRn1sau q Mieates

Laboratory course dealing with buffer solution; physical and chemical
property tests of carbohydrate; lipid; amino acid; protein; and other relevant

laboratories

SCH1016  wafidawandan 3(3-0-6)
Environmental Chemistry
asiaiilud wandon vafiunan vafiunisiy uafivnisenia nsvala
UafiY LarhuIInTIansaandoungned iy
Chemical in environment; water pollution; soil pollution; air pollution;

pollution treatment; and sustainable environmental management strategies
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SCH1017  UftiAnsiadidawanden 1(3-0-2)
Environmental Chemistry Laboratory
Ashnssimatsendiauiiazatslutn Avrudesniseendiaunisiaadl

Anudesnseendiaumani lulmsiou eareda Tavewinluh fiu wazansivandnsly

NANAANIINITINENT
Analysis of dissolved oxygen; biochemical oxygen demand; chemical

oxygen demand; nitrogen; phosphorus; and heavy metals in water; soil; and pesticide

residue in agricultural products

SCH1018  UysyrUszhugniaail 3(2-2-5)

Artificial Intelligence in Chemistry

=

nsldlusunsudnsaguuasdyauseivgiietislun1side asusssuidounay
nvisneNeIteaiun1YinidY
Use of software and artificial intelligence to support research; research

ethics; and laws related to conducting research

SCH1019  &unumiaall 1(0-2-1)
Seminar in Chemistry
A3fneIduad1uIsennadiuateainiisarsimaluladarsaume

wazmsthiaueiiooAunenaniuasuious
Study of the research in chemistry topics of current interest or new

findings from chemistry or scientific journals; and presentation for further discussions

SCH1020  UgyniAwnIaAdl 2(0-4-2)
Speacial Problems in Chemistry
N5AUAININUITEAINgIWTeYAM19Y N1TeRnLUUTITeNWIdY Msaue
1A5991U398 MINAaY mﬁLﬂiwﬁ‘ﬁj@yjaLLazagﬂNamiwmaaﬂ LAZNITUNAUDNAIIUINE
Literature reviews in related databases; designing research topics;
research proposal presentation; experiment; data analysis and conclusion; and

presentation of research project
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2) ¥ 8NYIMNY

SBI1001 Lwﬂﬁﬂﬁugﬂuma%ﬁmm 3(2-2-5)

Basic Techniques in Biology

nsldgunsaluagmanionaaindfugiufiontsfnymisdaine, manien
egraitednuiendesganssmiuuuliuas mswannansasianadiTisluiesdiu way
wmAABY 9 ATUAIALNZAY

The use of equipment and the preparation of basic chemical substances
for biological studies; specimen preparation for light microscopy; development of

products derived from local biological resources; and other appropriate techniques

SBI1002  HiAInen 3(3-0-6)

Ecology

ﬁé’ﬂmiﬁyugmmqﬁLfmsmm@?qLwiwé’u?fqﬁ%f‘m UIAINYSEAUUTEVINT
dninessduygury Suringrsyuuina domvessiugiviad uazenufidosfuiiety
FIIngIn1seusn

Fundamental principles of ecology covering tropics from organismal

ecology, population ecology, community ecology, ecosystem ecology, to landscape

ecology; and an introduction to conservation biology

SBI1003  UfjuRn1siitanInen 1(0-3-2)
Ecology Laboratory
BmsfnvwaruiRnsitewaiunnudiladnmine seduaddin dnaine

seaulseng dumineseauguy duingrseaugiviag uasdnmiveissuuiine
Methods and practical work to demonstrate ecological principles in

organismal ecology, population ecology, community ecology, landscape ecology, and

ecosystem ecology
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SBI1004  AMBINIAKASHITINGIVDINVLALERNI 3(2-2-5)
Anatomy and Physiology of Plants and Animals
NYINIATDITEUULOALATTINUDINTADA LULNUBATY AINFUNUSTENIN9NY

wazih 51Ty maiulawesasgylufiv msduiugesia melmeauaraisine

Rerfumsinwinnesisinauarszuveitarvesdnifinszgndunds uazufuRnmsiiiedes
Anatomy of the shoot and root system of flowering plants; metabolism;

plant and water relations; plant nutrition; plant growth and development; plant

reproduction; anatomy and physiology of vertebrates in relation to homeostasis and

organ systems; and relevant laboratories

SBI1005  WugAeans 3(3-0-6)

Genetics

Wugmansvouuuna nsuuswaduuuluindauasluleda arsiugnssy
N1SUARIPBNYBIEY NTATUANNITLANIBDNYBIBU N1INANENUT WUTIAINTIH N1TAREEN
AAETINVIA WusmaniUszvins maifeddiTinvielmitagarmannvas

Mendelian genetics; cell division: mitosis and meiosis; genetic materials;
gene expression; regulation of gene expression; mutation; genetic engineering; natural

selection; population genetics; speciation and diversification

SBI1006  UfjuRn1swugaans 1(0-3-2)

Genetics Laboratory

UfuRnsnsudswaduuuliindauazluleda muuiendu wyidenvesau
wuuaedasaaiidue msuenfiduendad@in mdnseineid nsdnwdnuue
MATUGNITUTIRUN AT UTU miLLﬁﬂzymLLazmiaﬁﬂiwmdﬁuqmam%

Laboratory of cell division: mitosis and meiosis; probability; blood group;
DNA structure model; DNA extraction; pedigree analysis; qualitative and quantitative

traits in genetics; problem-solving and genetics discussion
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SBI1007  3a¥I3INen 3(3-0-6)
Microbiology
WUFIUY0IaTIINY1 laseasrugadlniailennazga1ilen n1sTnTuUn

[y |

duginen @351 MsAuiug NMseSydule MInuANaunId Qilfuiuredsaniese
delsa Uselomiuarlnwosnaunid

Basic of microbiology; structure of prokaryotic and eukaryotic cells;
classification; morphology; physiology; reproduction; growth; microbial control,

immunity and infection; advantages and disadvantages of microbes

SBI1008  UfjuRn159adIINen 1(0-3-2)
Microbiology Laboratory

a6

n1sldnaesganssaluaznsdondqdunid walinlanlio NSNS

9

dmiuideaqdunid wadan1suendauazn1siuduIugdunid lwwuedduueaqdunid

q

a

NSMIUANRAUYSE MTIATIETRuA e lngldaaunse
Microscopy and staining; aseptic techniques; culture media preparation;
microbial isolation and counting techniques; microbial metabolism; microbial control;

water quality analysis using microbes

SBI1009  Armwanuatesianwlufiesiuuasiaineteying 3(2-2-5)

Local Biodiversity and Conservation Biology

n&nNNTTAnIIAvy v09AaiTin nadedoinermand n1ssryded diin
TTRWINIVIRRUS ANUNLIgYRIANUAINTaIeN1InmM UdeAnAIuAIUaINYIaNy
NNTININ ATVINU LBZNITUTNITUDITLUUTLIA ﬂ’]'iay%lﬂﬁﬂ’s'mumﬂ%mEﬂ/l’m%dmwLLaz
szuuilna n19l9UsEleTiaNAIUKAINTAIENNTININLALNITUIAITUDTZU UL ADEY
fefu WAl Tinuarsruuindluiosiu UftRnisiiAeades

Principles of biological classification; nomenclature; identification;
phylogeny; definition of biodiversity; the factors threatening biodiversity, ecosystem
functions and services; conservation of biodiversity, ecosystem functions and services;
sustainable use of biodiversity and ecosystem services, with a particular focus on local

species and ecosystems; related practical activities
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SBI1010 NN AFLINLAENTEIAINAINESTIUYR 3(2-2-5)

Field Biology and Nature Interpretation

N3 ukasiivdeyadainetlunainauiy nsldseuvasaumandenans
ey nsferumnesssumiifionsousng mslddsslovdanarumainvaienis
Fanmuazszuuinaegndiiu wussuulnauayaouilugurioau

Planning and execution of fieldwork in biology; introduction to geographic
information systems (GIS); nature interpretation aimed at promoting conservation
awareness; sustainable use of biodiversity and ecosystems, with emphasis on local

ecosystems and communities

SBI1011  LAXILINTIINGA 3(3-0-6)
Biological Chemistry

drulsznounaniivengad 1Aseaie audfuagninnvesarsdiluiana seuy

'
a A4ada

Urllosvesdealldin toulesl sosluy Tmdsnuuaziuunueddy n1sussendldainuivnig
FadluuITeruginen

Chemical composition of cells; structures, properties and functions of
biomolecules; buffer systems in living organisms; enzymes; hormones; bioenergetics

and metabolism; application of biochemical knowledge in biological research

SBI1012  U{uRNIsIATLdeTIIMEN 1(0-3-2)

Biological Chemistry Laboratory

wadefiugiunsduadl audvesansazarstied msfnwauifvesans
Faluanauarnsviransaluanalviuians saunamaniveseules nalalunszuiuns
LWUVUBATUYDIANTTILUANA

Basic techniques in biochemistry; properties of buffer solutions; study of
biomolecule properties and purification of biomolecule; kinetics of enzymes;

mechanisms in the biomolecule metabolism
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SBI1013  dunuiwaznslddayyruszhugnisdainen 1(0-3-2)
Seminar and Application of Artificial Intelligence in Biology
nsltyaUssRvsitenisfuaiunasAivmInisdnineuazaiedolunns

dnaue nhiaveunaivnsluanindiveiemaniiisademinsasivns

fionseduse
The use of artificial intelligence for academic articles in biology and
creating presentation media; presentation of academic articles in biology or related

fields from scientific journals for discussion

SBI1014  FAnenluiana 3(2-2-5)
Molecular Biology
Fuwardlufind mind waznalnnisiauvesdu wmedeaniedludnduas
Tusilefind fiugimnssudvadiiiauasiug Tasaumamans uazufoinsiiAeades
Gene and genomics; function and gene mechanism; technique in genomics

and proteomics; genetic engineering and genetically modified organisms;

bioinformatics; and relevant laboratories

SBI1015  ¥Inenveuwan 3(2-2-5)

Cell Biology

UszdaAerduad wadlnsuailenuazguailon lassadrsuagminives
pofuniuad duiiviesiuigad nizuiumsuaznalniifetesiuiginsead niswasuanm
yougad uarmnhmnuiFumadluvssgndlilusnusing q wagUfiRnisiifetes

History of cell biology; prokaryotic and eukaryotic cells; structure and
function of organelles; cellular membranes; processes and mechanisms related to cell

cycle; cell differentiation and applications of cell biology; and relevant laboratories

SBI1016  msWmuAASusiINYLasdadiasughatiasiu 3(2-2-5)

Product Design and Development from Locally Economic Plants and
Animals

nMsafendnsasiduluunninenstiniwluiesiiu nseenuULUTIYA
WATNITUNAUONANF BN

Prototype development from local biological resources; packaging design;

and product presentation
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SBI1017  UsymiiiAwn1e¥a3Inen 3(0-6-3)
Speacial Problems in Biology
Fideildnszvaunsinermansluiidefiierdosiuliiner davhseau

WAZULAUDNUITY
Conducting scientific methods- based research in biology and related

topics; writing a report; presentation of the reserch project

3) A BNANAAIENT
SMA1001  uAaRds 1 3(2-2-5)

Calculus 1

= o

dflanazarwaeidesvesiladdunisiuds eyiusvesiledduiivadauaz
Hendusidy n1susvendeauiuslunsuidamiasse suwuulddmuawasudninasilalnig
Ufemius Usiusdrinauazlidiawn noufunyagiuvedwnansa mealian1smusnug
Ususldnsauuu nsldwenduisadamandifierislunislinseiuasuanisa n1591a09
aonunsaifiensuitam nsthiauewuAnmsdineans

Limits and continuity of single-variable functions; derivatives of algebraic
and transcendental functions; applications of derivatives in real-world problem-solving;
indeterminate forms and L’Hospital’s rule; antiderivatives; definite and indefinite
integrals; the fundamental theorem of calculus; integration techniques; improper
integralsl use of mathematical software for analysis and visualization; simulation-based

problem-solving; presentation of mathematical reasoning
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SMA1002  uAagds 2 3(2-2-5)

Calculus 2

sedviideaiaunnniau : SMA1001 uAagda 1 3(2-2-5)

fitaBeta aunsdeiuysiaiy Suuaveynsuetiud aliauazanusioiilesves
Hafdumaneduys eyiustes Uinfilsgadnanudd Yiiusvanstu Yiiusmudy Uiius
auRa nsldgenduisadamandifioadianinuariasziluaufia n1ssiasstgniann
an1unsalasdluransdls nsiEuaNan1IANALAZWNAAINANIAFERS

Polar coordinates; parametric equations; sequences and infinite series;
limits and continuity of multivariable functions; partial derivatives; three-dimensional
Euclidean space; multiple integrals; line integrals; surface integrals; use of
mathematical software for 3D visualization and analysis; simulation of multivariable

real-world problems; presentation of computational results and mathematical

reasoning

SMA1003  &@uN3LT9aYNUS 3(3-0-6)
Differential Equations

v

aun1s@souiusandydudunis aun1sideeynusadydunuass aunis

s o v v

L%ﬂ@igﬁi&ﬁmmyaumuqqLLasmiUizqmﬁ aunsiaduiifidudssansiduduys stuvaunis
\WayIusBaEY nMsulasardans Jgymeveu

First order differential equations; second order differential equations;
higher order differential equations and application; linear differential equations with
variable coefficients; system of linear differential equations; Laplace transforms;

boundary value problems

SMA1004  wanAfiAAEAS 3(3-0-6)
Principles of Mathematics
winllansfigerl msfiganguiumAeaiuien armduius fleddu Sruaueds
Proof techniques; proofs of theorems concerning sets, relations, functions,

real numbers
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SMA1005  FIUMUULISAIAAIEASIAZNITIATIZH 3(2-2-5)

Mathematical Modeling and Analysis

N13a319AUFURUS wuusy uazdiuuuldndnmansvasdamilulanass
washuuuldserilswassuuuseadies msldnedanndinmansuazadilunisinses
Ty WAL UU ATI9d80UAMULANNZALVDIFILUU NITANUIUNRT oUTEUIUANALRAY
msfianudaeu assnAansiosiu wagnsussgndldnssnmansluiBnisfigad

Developing relations, patterns, and mathematical models of real-world
problems involving both discrete and continuous models; applying mathematical and
statistical techniques for analyzing problems, developing models, validating model

suitability, evaluating or approximating solutions, interpreting results, and

understanding basic logic and its application to proof methods

SMA1006 ~ WYANAUINTTIH 3(3-0-6)

Abstract Algebra

mssudiunsninia Asngu nsuU nguges ngdindng nsunsiSesduidou
afadugiusazandugiureingy njldasund nqudunadiad ngudunainiud ngu
wavns anudilesiuieaivse Suiinsalnunuaziies

Binary operations; semigroups; groups; subgroups; cyclic groups;
permutation groups; homomorphism and isomorphism of groups; normal subgroups;
Cayley’ s theorem; Lagrange’s theorem; quotient groups; introduction to rings; integral

domains and fields

SMA1007  WyAfiaLBaLdu 3(3-0-6)

Linear Algebra

WNINDUAZAITANTUNITVRUUNTAG ALVNDTTUUUN TzuvaunITITudulay
mi@f%ﬁumsﬁugagm U?Qﬁnﬂmaﬁ‘ ATLUANTUEUY AISNBULLANIZLAZLINLADS
anwazlane NsUssyndiivadin by

Matrices and operations of matrix; determinant; systems of linear
equations and elementary operation; vector spaces; linear transformations;

eigenvalues and eigenvectors; applications of linear algebra
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SMA1008  N153LATIZRLTIAAIAATERNS 3(3-0-6)
Mathematical Analysis
FEUUTIIUDTY VONaladUULAUTINIUATY A1AUKALOYNTUYRITIUIUITY Alln
wagamiialiles nseyitug nsUTusLuUTud
The real number system; topology on the real line; sequences and series

of real numbers; limits and continuity; differentiation; Riemann integration

SMA1009  szilgudsigenavuaznisuszand 3(2-2-5)

Numerical Methods and Applications

nMsieseiairaInndeu 3snsilsiaarlunssaeasvesaunislidadu
FEUUANNITTNAY N3z tugImasn1sUssauAIm e Tun Uiy auiusway
USHusi3edaia wavauninidaousius nsinufuanislaeldiageedloduia sonduad
warmsdeulusunsudiieutdymmndamans

Error analysis; numerical methods for solving nonlinear equations and
linear systems; interpolation and polynomial approximation; numerical differentiation
and integration and numerical solutions of differential equations; laboratory sessions
using computational tools, software, and programming to solve problems in

mathematics

SMA1010  MISWAINAINTTUASITBUINANAAIENAT 3(2-2-5)
Development of Mathematical Learning Activities
WUIAANITIANANTIUNALRAIERT sulsznaulume Auadinrans 1AT9U

Adlnmans M3ouuIMIeB U daaiumsiamigiFou nseenuuuLazdnfanssunIg

adinrans nioureinuazUsfiuna
Concepts of mathematics activities such as mathematics camp,

mathematics projects, etc. for learner development; designing and organizing

mathematical activities along with measuring and evaluating
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SMA1011  dddAnazaduutazilu 3(2-2-5)

Statistics and Probability

AUNUEVDIAD A %ayjauasmmﬁmwmwﬁaﬂﬂa N1981973A 8629819
mﬁmmzﬁ%@uﬂmﬁmﬁu LLu’Jﬁmﬁug’mﬁmﬁum’mﬂ’l%Lflu nskankasnuuiaziiuves
FuUsEa N5UANLIVRIRI0E79 NMTUTEIIAAT F23AT Bslu NInedeUANLAgIY
NTIATIERANULUIUTIU anduiusuazn1sannoulduduotn9d1e nmadeulaniaidss
nsiuznadalisennsfines

The meaning of statistics; data and data collection; sample survey;
preliminary data analysis; basic concept of probability; probability distribution of
random variables; sampling distribution; estimation; hypothesis testing; analysis of
variance; correlation and simple linear regression analysis; chi-squared test; introducing
nonparametric statistics

<

SMA1012  danasiiu Madeulusunsy wazlyaUszhvg 3(2-2-5)
Algorithm Computer Programming and Artificial Intelligence
uAefiugunmadsulsunsunuulassadns wadansuidymegadussuy

n1seenuuudanes i enidsulusunsuidenssuiueu aswmuilusunsudae

AMYIABUNIADITEAUEY N1TTUAMALILANING TaTayalazsauUs dnatduaziinidunis

Tnssasmununisinuredlusuna o15isduazania nostinefidowu daiduuasingd

wos nsdanslulddeya msfindeulsunsudieuddommandamans uunAefiugiuves

Jyqusehivg mil,%‘aug”ﬁuaam%uﬁaqﬁu TnseeUszamiiondeady n15UsEene LY

dana3fuuazUgyauseavglunsundymnsadiamans
Fundamental concepts of structured programming; problem-solving

techniques; algorithm design for procedural programming; program development using
high-level programming languages; input and output operations; data types and
variables; expressions and operators; control structures; arrays and strings; basic
pointers; functions and procedures; file management; programming practice for solving
mathematical problems; fundamental concepts of artificial intelligence; introduction
to machine leamning; introduction to neural networks; application of algorithms and

artificial intelligence to solving mathematical problems
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SMA1013  dununAtiaAIEns 2(1-2-3)
Seminar in Mathematics
nsavAukazyiAdlanged nieadaeans saudanisuilauenas
nMsefuTedRnsiertusuAnmeedaeans
Investigation and comprehension of mathematical theories, along with

presentation and academic discussion of mathematical concepts

SMA1014  UgymdiAaunspfinanans 3(0-6-3)
Speacial Problems in Mathematics
N15AUATIUITBIINGIWTRYAA9Y  N15eRNLUUTITRUITY N151T8u

Tase991uids AnwduaiuarsununudianeFesidussuu teusluvssondiu

Ugyanizurslym nsdausnanulve
Literature reviews in related databases; designing research topics; writing

of research proposal; investigation and organization of knowledge in a certain area

and/or applying knowledge to a certain problem; presentation of research project

4.2.3 AguIv AN
1) Ay naniadl
SCH2001  m1sdasizviamunwtuazine 3(2-2-5)
Water and Wastewater Analysis
wdnMaAufIeg v i n13nIe szt unenn el way
FrnmlagITunsgiu NILUananIsIATIER N1IAIUANLAENITUTEAUANAINNITATIY
AA51e9t uazfoRnsAReItes
Principle of water and wastewater sampling; analysis and determination
in terms of physical; chemical and biological characteristics using standard methods;
interpretation of analytical results; quality control and assurance; and relevant

laboratories
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SCH2002  LANNINITLNYAT 3(2-2-5)
Agricultural Chemistry
AMUAIAYYDIAU AMANTANINIEAIN AT kasTININVDIAY 519 DINTNY
N15UsELI AN ANENYTUVRIAU YANN1TTANITEIN0IMITHY Jeuaznisidde a1siadl
ANATIUANINAITYINIAITLAEAT N135UTRIINTTIULNANTALAZAUA NN LAS \NYATOUNTY
uagUfiRnsiiAeates
Importance of soil, physical, chemical, and biological properties of soil,
plant nutrients; soil fertility assessment; plant nutrient management principles;
fertilizers and utilization; residues in agricultural soil; standard certifications of

agricultural systems and agricultural products; organic farming, and relevant

laboratories

SCH2003  nsWAIUINANTIUNSITEUiNIaLAT 3(2-2-5)
Development of Chemistry Learning Activities
WUIARNITIRAANTIUNINAT dulszneauliale Aelall Tassunauaiinge

LLU’JWN’SW”] ﬁeiua%umiﬁwmﬁﬁau nseenLUULAESARanssuNIAT ndeuiainuay

Useiluna
Concepts of chemistry activities such as chemistry camp, chemistry

projects, etc. for learner development; designing and organizing chemistry activities

along with measuring and evaluating

SCH2004 ANTANEAIENS 3(2-2-5)
Forensic Chemistry

v = YU aaa s

wanmsmaadiAsadesduiainermans nsuszgndldanuimandiile
Jirszvimeldinenmans Yanuazaisidesniuny adanisniendietis ngvaned
\Reates uazuFuRnmsiiietos

Principles of forensic chemistry; application of any chemical science to
forensic analysis; material and controlled substances; sample preparation techniques,

related laws; and relevant laboratories
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SCH2005  seuuUseiuAmAIWEINg 3(3-0-6)
International Quality Assurance System
WIARTZUUNTIANITUINTFIUAING TEUVUIMTNUANAIN  TEUUNITIANTT

F1ud Wwndeu srUUNITTANITAIuALYaen Y sTuUA AN BIUJURN1IAY

UINTFIVEING  WAZIIATTIUNSHARFUANNYATUABAAY
Concept of international standard systems, quality management systems;

environmental management system; safety management system; laboratory quality

system according to international standards; and production standards for safe

agricultural products systems

SCH2006  LANNAANMNSITUYIR 3(2-2-5)
Natural Product Chemistry

a

N15TMUNUTLLANVBINA AN I TITUYNA TRy an1uATN18AINYDIANT

adq v 13

wunvelaivgugiuazarsiuunuslavinfendl wmatdan1suenans 30978 uAT18% 289
ansngnwall dsfunenssine qwémﬂ%’gmwLLazﬂ’ﬁﬁqa}ﬁmiaaﬂqmémﬁLﬂéf“zﬁwm ey
UftRnsiiAeates

Classification of natural products; physicochemical data of primary and
secondary metabolites; isolation technique; phytochemical biosynthetic pathways;
essential oil; biological activity and identification of active compound; and relevant

laboratories

SCH2007  Undusiunaznisuantnsiuunda 3(2-2-5)
Oil Palm and Palm Oil Processing
Undunisiu ssddsznoumaeiivesnduitiy nsafauasnsviliisiulada
U3avs mimaﬁLﬂswzﬁ@mmwfwﬁuméu uazUftRnsAetos
Oil palm and its chemical composition; milling and refining processing;

analysis of oil quality; and relevant laboratories
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SCH2008  wAndudiaUn 3(3-0-6)

Spa Products

ﬁﬂmmmfﬁyﬂﬂLﬁ'*&nﬁuauqulwnﬁaqsumwuasmmﬂm e FNGRIGHAVENIRR
ndvinenazansddnfluaulnsililundesusials udnmsuazmadanisiauinazndn
wazNaninaU

General knowledge of herbs for health and beauty; including their
pharmacological properties and active compounds used in spa products; principles

and techniques for developing, and manufacturing various spa products

SCH2009  n1suAMASasd1D19 3(2-2-5)
Cosmetic Production
99AUTENOUTDILAS BIE1079 NATANISNANLAS 09191 LaznITanAd159n
anulnsiiteliluaiesdions
Cosmetic compositions; techniques of cosmetic production; and

extraction of herbal substances for using in cosmetics

SCH2010  Anenshusiniaadl 3(3-0-6)

Modern Science in Chemistry

ilATe Tagiuge wilumelulad nsuszgndldiailludnudunndeunas
W&u MseAUTRarnsaueranuioduas I AT TN

Green chemistry; advanced materials; nanotechnology; the application of
chemistry in environmental and energy sectors; discussions and presentations to

promote innovative thinking

SCH2011  NTLUUNITNAANIQAFINNTTULAN 3(3-0-6)
Chemical Industrial Process
N5EUUNSHARUN nSABuUNSTuaznsnedunid weaailay luifeunaslss
{Jo thana Wind ueanesed lulefiva DMnsidew wodlues wanafin wazgnamnssunaiidu
Production process of water; organic and inorganic acids; alkaline; sodium
chloride; fertilizer; sugar; pigment; alcohol; biodiesel; petroleum; polymer; plastic; and

other chemical industries
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SCH2012  wandusayulnsyuy 3(2-2-5)

Community Herbal Products

nsTwunUsznnitvayulng arswgnwall AuandanaginnvesansdAylu
auulns wmadansatn punduduvesaseangns nsussgndldfivauulnsgusudingy
9113 81 1A0sde warnsUfTRMITAE el

Classification of medicinal plants; phytochemicals; biological activities of
active compounds; extraction techniques; bioactive compound concentration;
application of community medicinal plants for food, medicine, cosmetics; and relevant

laboratories

2) P NAAINYI
SBI2001  Anensdagiunisdininenluiana 3(2-2-5)
Current Topics In Molecular Biology
Ingmstnamiiilutiagiufsfuiineluanauaznsussgndld nmsdudy
wardesgiunanivnsdiiensedue
Currently advanced topics in molecular biology and applications;

searching and analyzing academic articles for discussion

SBI2002 @ 1SAUNAAIENS 3(2-2-5)
Bioinformatics

¥ IS

nsdvAudeyan1sdin nwasdiineluanavunsernedunesiids giudeya

Y

v a &

nsntindadnuazlusiu NsmTzRaIruAleueLaznInezily N1TIATIZRLATIES LAY
wiifivesBuuazlsin nstesgianuduiusmedudidauagitananis nsiasig
Toyalagldlusunsunsuiunasmesmuiiasaunauuniotiedumesidn nsulanadeya
wazmsUszgndld wazfuRnisiifeidos

Searching the biological data and molecular biological data through the
internet, nucleic acid and protein databases; analysis of DNA and amino acid sequence
data; analysis of the structure and function of genes and proteins; phylogenetic

analysis; analysis of the data by using bioinformatics software from the internet;

interpreting the data and its application; and relevant laboratories
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SBI2003  wiAlulag¥anw 3(2-2-5)

Biotechnology

NANNIT AMNMNIBUAETAIUINITVLNAIULAETIN N AUEIAg ez UNUIM
vounaluladdanmdu iy dnd 81m13 nsunnduasdawindon n1sarunuuaz
auvaendenisdanin ninddunelygiuazngmneiiisadosdumeluladdanim
msﬁﬂmg}muuaﬂamuﬁ LLazﬂﬁﬁﬁﬂﬂsﬁLﬁﬂaﬁaﬂ

Principles, definition and evolution of biotechnology; importance and role
of biotechnology in plants, animals, food, medical, and environment; biocontrol and
biosafety; intellectual property and laws for biotechnology; field trip; and relevant

laboratories

sBI2004  walulaBTannduandan 3(2-2-5)
Environmental Biotechnology
nEnmsiugrudumeluladfanmdsunndeunazuafiviunndon nsdes
da18917199201% N1 RLarA1TRUeds n1siveudularveundslrainlseenu
gnavinsanliUsslond msfinwigauuenaand warUfiRnisiifetes
Basic principles of environmental biotechnology and pollution;
biodegradation; waste treatment and disposal; utilization of waste and by-products

from industry; field trip; and relevant laboratories

SBI2005  Wuayulws 3(2-2-5)
Medicinal Plants
ANunIekarANdAny Uselowd nMswusiusasnisussendldigasyulng
Jueiesdrenuazeninuilsn uasufiRnsiiieites
Definition, significance, processing, and applications of medicinal plants in

cosmetics and medicine; and relevant laboratories



63

SBI2006  msiwiziAsaiaidondaels 3(2-2-5)
Orchid Tissue Culture
nsveneiugndaeld madamamsdsudedendqsly JadefiAeadastu
maaiyiiulavesndielsl uumnduniseydndiugndelsl uazufoRnmsiiietos
Propagation of orchids; orchid tissue culture techniques; factors
influencing growth of orchids; guidelines for conservation of orchid species; and

relevant laboratories

SBI2007  mswnziasalliodeldnenuazlduseau 3(2-2-5)
Tissue Culture of Floriculture and Ornamental Plants

v A

wanmsmiaeuiedeity welavasnde Tudnlinenuarlivsssuiiden
dhanldlunsimnsdss mswaunnsduiisduludannsmsdss mamzdeaded ol
onuagliiseiuiiddyuisin uazufoRnisiiAeades

Principles of plant tissue culture; aseptic technique; explants of
floriculture and ornamental plants for culturing; plantlet regeneration; tissue culture

of some important floriculture and ornamental plants; and relevant laboratories

sBI2008  msuilutymlaeldsssuyndugiu 3(2-2-5)

Nature-Based Solutions

forvesnisuilatymilegldsssurfdugiu anuduiusszninanisuile
{]zymi@alﬁﬁﬁﬁmwﬁLﬂugmﬁ‘umsu%mwaﬂiwuﬁnﬂLLazLﬂ’ﬁfimamiﬁmmaéwﬂbﬂgu
unsgruanadmiunsuiledyminglisssunaiugu mnuiuasieesilofiaiuayuns
wilalgvlagldsssumfdugiu msnwnirauin nsdlfinw nmssenuuulasenisudily
Hyvlegldssrumniduguluiesdulagldnmsseunuulassemudugiu Ujienmsiieites

Definition of nature-based solutions; the relationship between nature-
based solutions, ecosystem services, and the Sustainable Development Goals (SDGs);
global standards for nature-based solutions; knowledge and tools to support the
implementation of nature-based solutions; fieldwork; case studies; the design of local
nature-based solution projects using project-based learning; and related practical

activities
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SBI2009  flvAdnenvasNyluNungun 3(2-2-5)
Wetland Plant Ecology
HeuvasNuigul Snwaen19n1enIw Useianvesiuiguul welunuigudl
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Definition of wetlands; physical characteristics of wetlands; types of
wetlands; wetland plants; physical and biological processes that sustain wetland
structure and function; ecosystem services provided by wetlands; threats and impacts
affecting wetland ecosystems; wetland conservation and management; field studies;

and practical exercises

SBI2010  d&m23nen 3(2-2-5)
Zoology
Frinendudns vdnlumsdasuunussnndniuasd famnmsvosda i e
Tnssaduaznihiiveniodlednt svuvetos waruftinsiiiedes
Animal biology; principles of classification and evolution; structure and

function of animal tissues and organ system; and relevant laboratories

SBI2011  Aneneaasdanwlude 3(2-2-5)
Biological Science in Media
auffluguiAeiuie mslinseideyadiiierduinemansdaniman
dedng 9 Tagldudnnsmedineuaginermandidediiu msnandominenmanidanm
Basic knowledge of media; analysis of biological science data shared via
various sources by using principles of biology and basic science; biological science

media production
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SBI2012  ArudNugtuieafuifamnns 3(3-0-6)
Fundamentals of Evolution
wIAEAMeIiUITALINsAdiTinvesviad a$iu nsindalTiaviel

LAZAUYAINYATY YaNFIUNIITAUINTT MSUTUMALaENTAREaNNIIETINYR Auldl

TIWUINTHALYINIAT WUAENTUSTYINS
Darwin’s concept of evolution; speciation and diversification; evidence of

evolution; adaptation and natural selection; phylogenetic trees and timeline;

population genetics

SBI2013  AMIWAILIAINTTAUNISITEUINNGTIIMEN 3(2-2-5)
Development of Biology Learning Activities
MM30DNWUUAINTIUNSSEUNTAaUNTIINgT Nsadadenisaeuniadsdne

NFIANISTIUSBIINHIUNNTUSURDTS
Designing of biology activities; creation of biology teaching media;

application of active learning through hands-on practices

3) AP BNAUAAIENS
SMA2101  Ma&)IUIU 3(3-0-6)
Number Theory
N151158967 aunin Hangulungudiuiun s9nUsugIu ngAITaIunNay
ANAIEDY TeUUIHAdUDISLIoaL
Divisibility; congruences; functions in number theory; primitive roots;

quadratic reciprocity law; RSA crypto system

SMA2102  51nZIULITVIALNA 3(3-0-6)
Foundations of Geometry
FPUIVRUUEARA USHAUUUEATAEINIR NTINaY T3UIUTIAINRIY T3UU
lawasluan
The Euclidean plane; three-dimensional Euclidean space; the sphere; the

projective plane; the hyperbolic plane
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SMA2103  adadaasiBansdadosdy 3(3-0-6)

Introduction to Combinatorics

MsiFesduiuasunaznisdavy nouiunniung ndnfaunfisutasnguiun
wsud flaidunedudin anuduiuddowia ndnnsdiudidnesn

Permutations and combinations; binomial theorems; the pigeonhole
principle and Ramsey theory; recurrence relations; generating functions; the principle

of inclusion-exclusion

SMA2104  wgufinsviesdu 3(3-0-6)
Introduction to Graph Theory
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NIMKAENIINTEURANIS wualdy 30 T9dans navduld msaudugiuveans
Auarininsessass Inuazigdnsadialnilloy msludnsmuazunyseynd n1swennsm
wazUnUszand

Graphs and digraphs; walks; paths; cycles; trees; graph isomorphism;
Eulerian paths and cycles; Hamintonian paths and cycles; graph colorings and

applications; graph decomposition; and applications

SMA2105  dun1SLTRYWUSEae 3(3-0-6)

Partial Differential Equations

N33 MUNUTLLANTVOIAUNITLTRYRUSH Y AIRBUTDIAUNITTIRYRUSE B
Badusudunils dMmeuvesanniaiBieyusdesidadusuiuass aunsieyiusdonids
2% aumailseyiusdesidslamesluan aunsidseuiuddonBanmiua Jamaususu
wazlyvAvey MIUssendvesaunsieyiusdeos

Classification of partial differential equations; solution of first-order linear
partial differential equations; solution of second-order linear partial differential
equations; elliptic partial differential equations; hyperbolic partial differential
equations; parabolic partial differential equations; initial-value and boundary-value

problems; applications of partial differential equations
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SMA2106  NAgNSLAZNNTAALTIIATIEVHIUUBTALNY 3(2-2-5)
Strategy and Analytical Thinking through Board Games
NSNRTINYENIANITIATIZA NTINUNUNAENSLAENTARAULD N1siSeus

MaNNSARITINTINE NquinNuLAzMTUTMININEINT MIlingianiunsaiidudousiiu

nunsEad NsUszendldauiluaniunisalasuazan nuingeunisingu
Development of analytical thinking skills; strategic planning and decision-

making; understanding of logical thinking principles; game theory and resource

management; analysis of complex scenarios through board games; application of

knowledge to real-life and professional environments

SMA2201  JgaAnin 3(2-2-5)
Discrete Mathematics
nann1sdukarANUFNRusIsWwAn n3 s vdulduaznsnseyianig
HyAdnyaY 1935015390 oalau1n wazunlanddymmidenadin
Principle of counting; recurrence relations; graphs; trees and digraphs;

Boolean algebra; circuits; automata; and solving problems in discrete mathematics

SMA2202  AauuuLeatinftansuazUszand 3(2-2-5)
Mathematical Modeling and Applications
AINAUIAILUULT Al AR a S ul Y n19a Ut Inen seuvilinAuag

n1sung dun1sidseynusidudusasli@ady nsuvadiidwdadu 9eaunanazns

ATLAATYININ NITNIANRNBULTITLATIENUAZNITNIAINDULTIA1EY N15UTENE LY

TUsunsudifaguvnandamaniiitensivaeunazBudunnugniesvesinuuuidsadinmans
Development of mathematical models for biological, ecological, and

medical problems; linear and nonlinear differential equations; linearization; equilibrium

point and stability analysis; determining analytical and numerical solutions; application

of mathematical software for verification and validation of mathematical models
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SMA2203  szilgudBideRtavdmsuaNnNIsIdeyNus 3(2-2-5)
Numerical Methods for Differential Equation
veseesineuaritvmediaes TWia-aan Fuanedu nsinsginugnies

WAZLADETNINVOIIBLTIALAY ﬂ'l'ﬁlfﬁEJuIﬂiLLﬂilJLﬁanaLﬂﬁ&l%@ﬂﬁﬂﬂ’lﬂ%ﬂ@ﬁgﬁuﬁ‘ﬂ’lﬁﬁg

n1susegnaldludgymniniademnssy Ineremans wazadarans nsinuuRnisiaeld

\nTesilofunnLarreniuaifiodiaemgAnssuvesssuuiieSunefeaunsiBseyiusaniiy
Euler and Taylor methods; Runge-Kutta methods; multistep methods;

accuracy and stability analysis of numerical techniques; programming for solving

ordinary differential equations; applications in engineering, science, and mathematics;
hands-on practice using computational tools and software to simulate systems

governed by ordinary differential equations

SMA2204  ANAANERS lUTINUSZI1IU 3(3-0-6)

Mathematics for Daily Life

N193LATIEMLTIA8Y N1TIANITNITRUAIUYAAS ATUINAIa151TyULnA
mil,ﬁaﬂammwwm 6] nsAnnendouazdsUsefusy miiwi’mﬁﬁayjawNaﬁﬁlﬁami
dsruaznsinaula ademansiazads Tutinusediu

Numeric analysis; management of personal finance; calculation of public
utility; selection of various investment; calculation of interest and insurance premium;
statistic data collection for survey and decision; mathematics and statistic in

a daily life

SMA2205 AMAAIEAIAISIIY 3(2-2-5)

Financial Mathematics

FLuunaInegede dunsngilifinnudss Aunswsfidanudss dauuy
aaawuubiaaidoduiial nmsmnuasiafiaeesanazesudu n1sudland Jyming
ANAAANSNTTISU

Simple market model; risk-free assets; risky assets; discrete time market

models; pricing futures and options; solving problems in financial mathematics
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SMA2206 mmiafdAsSaIRsUUSEAUTILazUSEAUIUIANY 3(3-0-6)
Mathematics for Life Contingency and Casualty Insurance
wurAan1sUszAudie mseusae Aa1ed nsduaand susefuans

A5AUIATUA1S0S N15AIUIand sUsEAUSIN LuAAan1sUsERUTUASY Waddu

pssnUselevd matmuadnsudeuseiude N3EN50IANLERLEY
Concept of life insurance; mortality table; annuity; net premium

calculation; reserve calculation; gross premium calculation; concept of casualty

insurance; utility function; premium ratemaking; loss reserving

SMA2207  malAN1TEuA2aE1 3(3-0-6)

Sampling Techniques

WUIAAUBINITANTIARI9819 nsidandaag1suuldanuiandu nsdu
sregrsnuulildauuiazdu nmsgudiedisuudte nMsguiiegsuuuliszuy n1sdy
(;lJ’J@EJ"l\‘lLLUULLUIG%UQﬁ MsEuFI9E1aLUUNG Y NSduFIBE L UUIeT UReULAZNNS
Uszgndld

Concepts of sample survey; probability sampling; non-probability
sampling; simple random sampling; systematic sampling; stratified random sampling;

cluster sampling; multi-stage sampling and applications

SMA2208  WHUKUUNIINAADY 3(3-0-6)
Experimental Designs
MANNITINUNUNITNAADILasToaNNALT 03f U LNULUUUA g uauysel

wnuwuuvdenlidanysal unuuuuwinVaSea UNULUUANTAAEAN LAZWNUNITNAADS
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Principle of experimental designs and their basic assumptions;
randomized complete block designs; incomplete block designs; factorial designs; Latin
squares designs and related designs; multiple comparison; analysis of covariance;

software applications
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SMA2209  @UNTULIANLALNITWEINTH 3(2-2-5)

Time Series and Forecasting

DUNTULIAT AUUTENBUVDIBYNTULIAN LLmﬁmﬁugﬂﬂumiwmﬂiﬁﬂl,%ﬂﬂ%mm
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Time series; time series component; basic concept of quantitative
forecasting; time series analysis for forecasting; decomposition method for time series
analysis; smoothing methods; Box-Jenkins technique; practical training by using

statistical software in forecasting

SMA2210  N1SANEIEIUYAAANINARIAAIENAS 3(2-2-5)
Independent Study in Mathematics
wdensndamanitluiaulanutuvesinfnuwazoansdivinumanuide
Special topics in mathematics that are of interest to both a student and

research supervisor

4.2.4 AFUITIATENAVRIANYILATEVRIANEN
SCI3001  MSIATEUANNARNEILAZANTANEUTIYTUINTTAUATIU 1(45)

Preparation for Cooperative and Work Integrated Education

MswsunmIonneumsUtRnuaAadnulnonsideudiieatiusyuuan
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doansluaniuivihian  msvhauswAugdu 9sseussadnndn waznsnIeunundes
Lﬁﬁﬂgimmml,i\‘mu sunsdaiusunsTRauesarnstadmnglunsiheg ey
AanssuBsufvRuasmsiSoudiinuinueaumans

Preparation prior to cooperative education through learning about the
cooperative education system and work-integrated learning; developing essential
foundational skills such as workplace communication, teamwork, professional ethics
and readiness for the labor market and a personal development plan and goal setting
for future employment; focusing on practical activities and skill development through

experiential learning aligned with the students’ field
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SCI3002 aviﬁfaﬁn‘lenLLazmsﬁﬂmL%euusmﬂﬂﬂsﬁ'Uﬂﬂsﬁﬂﬁﬂu 1 6(560)
Cooperative and Work Integrated Education 1 (CWIE 1)
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Learning by doing real work in a workplace or organization related to the

field of study under the cooperation between the workplace and the educational

institution; students will work as if they were employees of the workplace for at least

16 weeks or not less than 560 hours; focusing on learning the organizational structure,

work system, and roles and responsibilities in assigned work to develop basic skills in

work performance; communication and working with others in a real environment;
upon completion of the work, students must prepare a work report, a report on the
assigned project, and present the results of the work to the program's lecturers along

with receiving systematic evaluations from lecturers and supervisors in the workplace
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SCI3003 aviﬁﬁ]ﬁmenLLazmsﬁn‘mL%euusmﬂﬂﬂiﬁ'unﬂiﬁﬂ\iﬂu 2 6(560)
Cooperative and Work Integrated Education 2 (CWIE 2)
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msi3euslasnsufdanuaiduaniuyssnounsvienisnuiliietesiy
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UftRnuadowdundnnuvesaaulszneunisiuszeziiaiegisdos 16 a1 nislyl
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Learning by doing real work in a workplace or organization related to the
field of study under the cooperation between the workplace and the educational
institution; students will work as employees of the workplace for at least 16 weeks or
not less than 560 hours to develop in-depth knowledge and skills; knowledge and
skills from integrated studies are applied to work and solve problems in real work or
conduct projects together with the workplace; when the work is completed, students
must prepare a work report, a report on the assigned project, and present the results
of the work to the program's lecturers along with receiving systematic evaluations from

lecturers and supervisors in the workplace
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I nang 31UeA) SBI1002 UnAIngn 3(3-0-6)
uany QuUsAu) SBI1003 UHUANSHELIAINEN 1(0-3-6)

wiennIu 22

wiunnIINAEN 43




FUUN 2 NMANISANYIN 1

78

NUINIYN EV GRS Fodwn wienn
A@nwvaly GEXXXXX | Bdnwiialy 7 3(3-0-6)
S@nwnialy GEXXXXX | Bdinwvialy 8 3(3-0-6)

Fynaniy (u1Usav) SBI1004 NMYINALALESTINE VR INTILaTERT 3(2-2-5)
e GudeAu) SBI1005 WugAans 3(3-0-6)
Wwnamg (31UeAv) SBI1006 Ufunisiiuganans 1(0-3-6)
I UdONLER XXXXXXX | Avwaenid 1 3(X-X-X)
I doNLER XXXXXXX | Avwasniad 2 3(X-X-X)

wiwAnsu 19

wiunnIINEAHN 62

FUTR 2 mAnsEne 2
NUINIYY IV Fodw wienn
A nane ukni) SCI0005 52idgUIITUAUIN GRS 3(2-2-5)
uany QuUsAu) SBI1007 SGRRRNIEN 3(3-0-6)
wnamg (u1UeAv) SBI1008 U URn159a833nen 1(0-3-6)
RLRIORENELIVARNT) SBI1009 AUnaINaeNIeTanIwlued uuas 3(2-2-5)
PNy
Fnaniy (u1Usau) SBI1010 F93Ne1n1AdUILLAZNITE 0AILNLNE 3(2-2-5)
53UV

Fynaniy (u1Usauv) SBI1011 LATLTIINeN 3(3-0-6)
uany QuUsAu) SBI1012 UURNISLATITYINeN 1(0-3-6)

wiennsau 17

WUNNTINETEN 79




JUUN 3 NMANISANYIN 1

79

NUINIYN EV GRS Fodwn wienn
I nante A1U9A) SBI1013 duuuinazn1std Uyyruseawgnig 1(0-3-2)
e

Wwnamg (31UeAv) SBI1014 FIngluana 3(2-2-5)
Fymanz (GuUsav) SBI1015 e veugad 3(2-2-5)
I ang Qviasn) SBI2XXX Juden 1 3(X-X-X)
I nang Qviasn) SBI2XXX den 2 3(X-X-X)
I ane Qviasn) SBI2XXX A den 3 3(X-X-X)

wiwAnsu 16

WUWANTINATEL 95

ST 3 mAnsEnei 2
NUINIYY IV Fodw wienn
Jnaniy (u1Usau) SBI1016 MSHALINERA AN NUL Az ER 3(2-2-5)
AswgRaviony
I nante A1U9A) SBI1017 Yeymiiaenieginen 3(0-6-3)
I nanig Qviasn) SBI2XXX uden 4 3(X-X-X)
I ane Qviasn) SBI2XXX A uden 5 3(X-X-X)
AN (NSBUANNAANE SCI3001 NSLASYUANAIANBILAE A TANY T 1(45)
wagannafnw) UsUINIIAUNISYINIU
wiwAnsu 13
WUWAATINETEN 108




JUUN 4 AANISANWIN 1

80

NIV SHEIYI Fodun wUwAA
Awamg (NguIv e SCI3002 annaAnwILazNIIANYILBIYIUINITAY 6(560)
annafneILazanrnadnen) 199197 1

WUWANTIN 6
WUWAATINAEN 114

FUTA 4 meansFned 2

WUV SN Fodun WUWAN
ez (NgUIv e SCI3003 anfiafnwiuazn1sAN¥UTIYIUINISAY 6(560)
annafneILazanrnadnen) A39IN9U 2

WUWANTIU 6
WUWARTINAZEY 120




5.3 3yanANAAIENT

JUUN 1 AANISANYIN 1

81

NUINIYT IRV Fodw wuqenn
Adnwialy GEXXXXX | Bdnwavialy 1 3(3-0-6)
Agn@nwrily GEXXXXX | Aw@nwarialy 2 3(3-0-6)

e (Gywnu) SCI0001 ﬂﬁ@ﬂﬂﬂ@%ﬁugﬂu 3(3-0-6)
a1y (¥ unu) SCI0004 Lﬂﬁﬁugm 3(2-2-5)
e Arwnu) SCI0007 WeINIAIANRAEN1SUsTENALY 3(2-2-5)
UyyUsshivg
I nante A1U9A) SMA1011 ananazAuunavlu 3(2-2-5)
wiennsau 18

FUTT 1 mamsAneil 2

NUINIYY IRAIY Fodun wuqenn
Agn@nwrialy GEXXXXX | Aw@nwrily 3 3(3-0-6)
S@nwnialy GEXXXXX | Bdnwaviald 4 3(3-0-6)
Agn@nwrialy GEXXXXX | Aw@nwnvily 5 3(3-0-6)

a1y (¥ unu) SCI0002 %ﬁwm‘ﬁugm 3(2-2-5)
Fvaniz (33 unu) SCI0003 Fandiiugu 3(2-2-5)
wnawy QusRu) SMA1001 wARANE 1 3(2-2-5)
Fynaniy Qu1Usau) SMA1005 AL UULTIAAAEASLAZNITIATIEN 3(2-2-5)
niennIu 21
wiunnIINEAEN 39




82

FUUN 2 AMANISANWIN 1

NUINIYT IRV Fodw wulenn
Agn@nwrialy GEXXXXX | Au@nwiily 6 3(3-0-6)
S@nwnialy GEXXXXX | Bn@inwavialy 7 3(3-0-6)
Agn@nwrialy GEXXXXX | Au@nwnrily 8 3(3-0-6)

Fynaniy Quwnu) SCl0008 AN BENTUIN AN 3(3-0-6)
wnawy QudsRu) SMA1002 | uAAASE 2 3(2-2-5)
a1y (I109AU) SMA1004 | wianAgineans 3(3-0-6)
Fynaniy (u1Usau) SMA1012 gane3viu nsweulUsLnTy uag 3(2-2-5)
Uy Usehivg
i 21
nienATINaLEY 60

JUUN 2 AMANSANEITN 2

NUINIYT IRV Fodw wuqenn
Ananiy Gulnu) SCI0005 sz UpUIIEIUINIAEnS 3(2-2-5)
Wwnamg (Gu1UeAv) SMA1003 | aunsLdeeyius 3(3-0-6)
Fynaniy Qu1Usau) SMA1007 NYANALTILEUY 3(3-0-6)
Wnang (10eAv) SMA1010 | MSWRIININTTUNTSEUIN 3(2-2-5)

AAANANT
Wnany Quuden) SMAXXXX | Fvwden 1 3(X-X-X)
A nany (Laen) SMAXXXX | 3w uden 2 3(X-X-X)
I NAINLES XXXXXXX | Avndonias 1 3(X-X-X)
wiennsau 21
nienATINaLEY 81




FUUN 3 NMANISANWIN 1

83

NUINIYN EV GRS Fodwn wienn
Fynaniy (u1Usau) SMA1006 NYAUAUINTTIN 3(3-0-6)
Fynanz (GuUsav) SMA1008 MMTUATILATIAUAAENT 3(3-0-6)
Wwnamg (G31UeAv) SMA1009 | seieuisiaednlausasnsussend 3(2-2-5)
Jnaniy (u1vsav) SMA1013 fUNUIMNABIAAERNS 2(1-2-3)
I nanig Qviasn) SMAXXXX | Av1iden 3 3(X-X-X)
W nanz (uiaen) SMAXXXX | 3w uden 4 3(X-X-X)
Iy (I Laen) SMAXXXX | Avi@en 5 3(X-X-X)

wiwAnsu 20
WUWARTINATEL 101

FUTR 3 MAnsEnei 2

NUINIYY IV Fodw wienn
I nante A1UeA) SMA1014 Ty sadlnans 3(0-6-3)

ey (NGUIvnIey SCI3001 NSATENAVNARNYIALNISAN YD 1(45)
annafnwILazannIAneI) ysannsnunsyieu
I doNLER XXXXXXX | Avwaeniad 2 3(X-X-X)
wiennsau 7
WUNNTINETEN 108




JUUN 4 AANISANWIN 1

84

NIV SHEIYI Fodun wUwAA
Awamg (NguIv e SCI3002 annaAnwILazNIIANYILBIYIUINITAY 6(560)
annafneILazanrnadnen) 199197 1

WUWANTIN 6
WUWAATINAEN 114

FUTA 4 meansFned 2

WUV SN Fodun WUWAN
ez (NgUIv e SCI3003 annaAnwILaENIANYILBIYIUINITAY 6(560)
annafneILazanrnadnen) 1991974 2

WUWANTIU 6
WUWARTINAZEY 120




6. WHUNLEAINITNTLIIYANUFDAATDIVDINARNINTTBUIVRINANGATEI18Y7 (Curriculum Mapping)

5783 HAANSNITBU VRGNS
FWERY Jo3un widein | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6
3183 NY

SCI0001 | Adlaansitugu 3(3-0-6) v v v

5CI0002 | FAnenitugiu 3(2-2-5) v v v v

SCI0003 | Wandiugu 3(2-2-5) v v v v

5C10004 | Lafifiugu 32-2-5) | v v v

SCI0005 | swileuitivuauAne mans 3(2-2-5) v v v v v
SCI0007 | AngnnsAwiauasmsvssenalilayaussivg 3(2-2-5) v v v v v
SCI0008 | NMWSINgudnTUINIAENS 3(3-0-6) v v v

183 UIAY

SCH1001 | wanLadl 3(3-0-6) v v
SCH1002 | UfdRnsuaniadl 1(0-3-2) v v v
SCH1003 | \afidun3d 3(3-0-6) v v
SCH1004 | UjURn1sAsiduvsy 1(0-3-2) v v v
SCH1005 | wnilidsW@nd 3(3-0-6) v v v
SCH1006 | UjURnsinTiama@nd 1(0-3-2) v v
SCH1007 | waiAAsIzs 3(3-0-6) v v v
SCH1008 | UfjuRnstaiitiasen 1(0-3-2) v v v
SCH1009 | wplafiunse 3(3-0-6) v v v

G8



5783 NAANSNITEU VRGNS
W3V Fa3 mitgin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
SCH1010 | UjuRn1sindlefiunsd 1(0-3-2) v v v
SCH1011 | Anudaendsnazn1sdnnisaisiall 3(3-0-6) v v v
SCH1012 | mylaszilaeiniedile 3(3-0-6) v v v
SCH1013 | UftRnsmslmneilaeiedesile 1(0-3-2) v v v
SCH1014 | ¥l 3(3-0-6) v v v
SCH1015 | Ujjuin1stiadl 1(0-3-2) v v v
SCH1016 | whildsuwinaen 3(3-0-6) v v v
SCH1017 | U§ fAnsieiideunde 1(0-3-2) v v v
SCH1018 | Yayayrsehugniaall 3(2-2-5) v v v
SCH1019 | dusunnaadl 1(0-2-1) v v v
SCH1020 | Ugymditaungail 2(0-4-2) v v v v v
SBI1001 mmﬁﬂﬁugmmﬁﬁwm 3(2-2-5) v v v
SBI1002 | fitaAInen 3(3-0-6) v v v
SBI1003 | UfuRnisiliaminen 1(0-3-2) v v v v
SBI1004 | MednAuazassIvienvesivuazdn 3(2-2-5) v v v v
SBI1005 | fugAnans 3(3-0-6) v v v
SBI1006 | UfURNsHugAEnS 1(0-3-2) v v v v
SBI1007 | 98¥33neN 3(3-0-6) v v v
SBI1008 | UfjURn1saatiainen 1(0-3-2) v v v v

98



5783 NAANSNITEU VRGNS

W3V Fa3 mitgin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
SBI1009 | mnuvannuatenisiinmluvieaduiasiringneyiny 3(2-2-5) v v v

SBIL010 | FAMENAAAUINLAZNITHBAYINMANESI TR 3(2-2-5) v v v v

SBI1011 | AT INEN 3(3-0-6) v v v
SBI1012 | UURMSLATTaTYInen 1(0-3-2) v v v v
SBI1013 | dunuaznslilaauseivgnadyinen 1(0-3-2) v v v
SBI1014 | FVInenluana 3(2-2-5) v v v v v
SBI1015 | ¥ veuwaa 3(2-2-5) v v v v

SBI1016 | mswansAnfusianiivuasdniiasugiarionu 3(2-2-5) v v v v

SBI1017 | Uy iikAunnegyinen 3(0-6-3) v v v v v
SMA1001 | upaAda 1 3(2-2-5) v v v
SMA1002 | wAaAsd 2 3(2-2-5) v v v
SMA1003 | @unsideouius 3(3-0-6) v v v
SMA1004 | ianAfindnEns 3(3-0-6) v v v v
SMA1005 | fLuUULTNASAAIAASLAZNITIASIEH 3(2-2-5) v v v v v
SMA1006 | NuAIAUINGTIY 3(3-0-6) v v v
SMA1007 | WsmelaLaaLa 3(3-0-6) v v v
SMA1008 | N13ATIZATIALNAENT 3(3-0-6) v v v
SMA1009 | seideudBigssiaauuwaznsuszand 3(2-2-5) v v v
SMA1010 | MsWmLNAINTIuNsSeuineadnmans 3(2-2-5) v v v v v

.8



5783 NAANSNITEU VRGNS
FWERY Ho3un widein | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6
SMA1011 | adfwazautazilu 3(2-2-5) v v v v
SMA1012 | dane3iiu nswleulusunsy uastygyusshvg 3(2-2-5) v v v v
SMA1013 | dunuinispdinmans 2(1-2-3) v v v
SMA1014 | Jgymiitanmnsptinanans 3(0-6-3) v v v v v
FI8IYNEIN

SCH2001 mﬁmiwﬁ@mmwﬁm@zﬁ%ﬁa 3(2-2-5) v v v v
SCH2002 | LASN1eNISIYAT 3(2-2-5) v v v
SCH2003 | NMsAAWIAINTIUNTSEUTN AT 3(2-2-5) v v v
SCH2004 | wnillAineneans 3(2-2-5) v v v
SCH2005 | szuuUseiunuAIwaIng 3(3-0-6) v v v
SCH2006 | ATiNENiuaI5TsUYIA 3(2-2-5) v v v
SCH2007 | Urdmnidusasnsnanintuddy 3(2-2-5) v v v
SCH2008 | Wansinuia 3(3-0-6) v v v
SCH2009 | MswAnATasd1ene 3(2-2-5) v v v
SCH2010 | Anenmslvainiaad 3(3-0-6) v v
SCH2011 ﬂizmumiwammqqmmmiuLﬂﬁ 3(3-0-6) v v
SCH2012 | wansaueiayulnsyuwy 3(2-2-5) v v

SBI2001 | InensUagtumeaiineluana 3(2-2-5) v v v v v
SBI2002 | FasaumAnIans 3(2-2-5) v v v v v

88



5783 NAANSNITEU VRGNS

FWaIY Ho3 wileim | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6
SBI2003 | malulagdinin 3(2-2-5) v v v v v
SBI2004 | wialuladFanndswndeou 3(2-2-5) v v v v v
SBI2005 | Weasulng 3(2-2-5) v v v v v
SBI2006 | msimzidsaiedendaels 3(2-2-5) v v v v v
SBI2007 | mswnzidsailedelinonuarlsiusyiu 3(2-2-5) v v v v v
sB12008 | nisuiledymlagldsssummdugiu 3(2-2-5) v v v v v
SBI2009 ﬁnm'ﬁwmﬁuaaﬁ‘ﬂuﬁuﬁﬂjufﬂ 3(2-2-5) v v v v v
SBI2010 | dm3nen 3(2-2-5) v v v v
SBI2011 | Aneneanidaniwlude 3(2-2-5) v v v v
SBI2012 mmfﬁugwutﬁhaﬁ’ﬂi’wmnw 3(3-0-6) v v v
SBI2013 | MSWAIAINTIUMTTEUTMATING 3(2-2-5) v v v v
SMA2101 | g3 3(3-0-6) v v v v
SMA2102 | $1ng1ULSV AR 3(3-0-6) v v v
SMA2103 | adinenandidansdaitodu 3(3-0-6) v v v
SMA2104 | vauinslidodu 3(3-0-6) v v v
SMA2105 | aunsidseuniustos 3(3-0-6) v v v
SMA2106 | nagvisuagmsAndadinmesiimuueiany 3(2-2-5) v v v v
SMA2201 | JgaAsin 3(2-2-5) v v v v
SMA2202 | fawuuiendinenansuaznisussyns 3(2-2-5) v v v v v

68



5783 NAANSNITEU VRGNS

W3V Fa3 mitgin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
SMA2203 | seideUTBiaedlavdmsuaun s unus 3(2-2-5) v v v v
SMA2204 | adinmansludinuszaniu 3(3-0-6) v v v v
SMA2205 | AfInAIERSNISIRY 3(2-2-5) v v v v
SMA2206 | adlnmansdunsulsziuidnuazUssAuiunasde 3(3-0-6) v v v v
SMA2207 | walian1siaendiagig 3(3-0-6) v v v v
SMA2208 | LHUKUUNITNARDY 3(3-0-6) v v v v
SMA2209 | auNIULIRIMAENITNYINTE] 3(2-2-5) v v v v
SMA2210 ﬂﬁﬁﬂmdauyﬂﬂammiﬁmmam% 3(2-2-5) v v v v
SCI3001 | MsiwSeuaniafnwIuaznsANY LTINS 1(45)

Aunsvinau v v v v
SCI3002 | avfafnwuaznisAnwndaysannisiunisyienu 1 6(560) v v v v v v
SCI3003 a‘wﬁ%ﬁﬂmLLazmiﬁmsnL%wuszmmiﬁ’umsﬁwm 2 6(560) v v v v v v

06
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WA 4 N1IANTEUIUNISTEUS

1. M5IANTTUIUNISITEUST

PLOs

n1sdnnTsiseus

ANSINLAE

Usziliunanisanen

518991

PLO 1: 88u1eAN3
Faguiiugiunig
Wil H3INeN uay
ANAAANS A
(PEOY)

- IAINTTUMILTEUNIS
aoulneiiulviiSeu
awsauazidnlannug
Fawguiiitugiunand
F3Ine1 uazadineansle
Tnganunsnasnaesfaug
Iomenuouagly
NITUIUNISANTATIZY
A1N1509ARANTINNIT
Seuslavainuay i
N13U53878 0AUTIE N3
WENMIANIUIAIEAULEY
NsIANITITEUTIUY
uAleyu n15dnnIT
Seuslaelddaymidugu
NsIANITITEUTIUY
1A5997U N133ANTSISEUS
wUUdUEY N139ANTT
Seuilagly

nsdldne Wusu n1s
IANsiSeuslaeNg
UfuRauassluaniu

UJs¥naunis

nMyinnazUseiiung
HiSeussUssiiuly
ATOUARHN NASNSNNT
Bouiifmualy Tnevi
nsUsediull 3 dnwae
Ao

1. MsUsElusEnInNng
JnRanssumsizoudiile
USuusanmsaeu uag
WAIUIAIUAININ
MINSISEUIVOE Ty
WU Nsaeudelleu lng
fn1sviaas (Marking
Scheme) msUseiiiu
AN MUDITUIIY
FeynAna unay lagld
NN IAAZIUULUY
Rubric nN15daine
NEANSTIH NTUTTLUND
NUTENgN/58yana T
1 TuAanssu M3
UNEAUBNU NTAUNUD
WAAY N1IHOUAIDIY
8%

2. ﬂ’]iﬂimﬁutﬁ@éﬂﬁjﬂ
M58 Woagunams
doudnduRMNNELSEY
WAz SIANITISEUS Wy
nsvaaeudsoraduiuy
Usilevise dntly N3
Uszilusnenu 1nsenu

NAIIUVSBTUIU 918

I unu

1) SCI0001 AdAFNARSALE I 3(3-0-6)
2) 5CI0002 FAMEUgIL 3(2-2-5)

3) SCI0003 FAndfugIY 3(2-2-5)

<3
¥

4) SCI0004 LATINUgIY 3(2-2-5)

5) SCI0005 sxLUBUisITeRIUINe AN
3(2-2-5)

6) SCI0007 IngnsAuILarn1sUsEYNAlY
UyaUsehvg 3(2-2-5)

7) SCI0008 NMW1SINguaMIUINeAENS
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AaansRuazaudiaonndasiuiusiavesanty 1wy mseusuAnwdman msdui

SN kaeN15asIuA3euEIvINTSRUNIATIDIY

1.2.2 Maassuaunwiaugmivanansdl
1) suunummiivedesdlusminede
1.1) osdgaoulmi iWrumsuguiimayaainslvaivesuminede
AN ug S5 HuazAM/ ANeay
1.2) o19758gaouln 1himeusy Uszyy AnssuiAeidesiuaisia
wdna 5 1 ldun dudeinng duide duuinsivinisundang @unsiiyng
Aaumusssn sudmnsdeny uazsumsUssiuaunm Asudunazdfysontsufona
unumensd Mdnlaemienunelulasmeuonumined
2) AuNTARY
2.1) nnseaeulmindiliineiiuszaunisainisasuy
2.1.1) aviwsndiunisdaenansgiiasamdn (Mentor) $1uu 1
Ay 1t ey AT uuz lun st unumasiueasdlusminends uazqua
Premdeenasdlmilunisnausunsinionanundeslunsdugaou Tiduugdnisii
NANgAS fj%ﬂ'1ﬁmm’ilﬁauﬂﬁaauﬁﬂmﬂmqwﬁLLazmﬂﬂﬁfJ’ﬁ n1seendeday NMTININY
fodeu mytauazUssiiunadnniadou sauisnsinineasBenuesnedn (iee.3 uay
UAB.4) WAE TIBNUNANITANLUNNTYDISIEIT (UAB.5 LAz 1AD.6)
2.1.2) 919158 aeulnl azdeaindameusIALIfuMSAY N3

WazUsEUNE PIIALABUMINGIAUVEANL/ANYNNE UNIDVNUINUDU 88198 1 AT
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2.2) ennsdaoulmifiaeiuszaunisainisaounda

2.2.1) a1 ivsuiunisdne1aseiiaoman (Mentor) S1uau 1
AU Loyt llvimuuzi R fundngns ssuvasaumAveImImends nsiamAuLDs
AUsEUURNANAR YR TR INETde NSRRI TeLazEUNS AN ATIUTEN 1 AYDS
UMINEAY

2.2.2) o1nssiaeulvifineiuszaunisainisaouuda azdoutn
fweusuAsfunisaeu nsiana Useiliuna uazn1ide fednlneuminendevionns/
Inendy viemhsnudy edades 1 A

14 ¥

2. aAnuniausnudeaiuayunsiseus

U

Q

v =

vangmsiinisldninensniadeunisasu dsafuayunsieuiumine dodily

UsmsuntnAnwinasyrains Wugiudeganarslaeidinineusnsuasmaluladansaume

fvthilguaazwieumiendsatiuayunsiioudlunmuvesuvnine1ds
Tunsainislémsmennsnisieunisaou dsatuayumsdouslussfuanzaumans

VIBUSUNYBIMaNansLiedaSuNaT NSNS euIveeSeulluavidun salull

2.1 %ipeufjuRnisuazgunsal/inTasile

1. A LenLAdl

o e e A uLnAnen - .
naIUQUANIT | AU (AL) 2UNIAY/LAIDIND y N13UINITIANT
(AU/AS59)
SC301 40 hood, hotplate, LA30 35 - VioasouufiRnng
LLﬁa‘ﬁugm, digital - ﬁmumiﬁﬁﬁmﬁwﬁ@,l,a
balance 7109
SC302 10 hood, freeze dry, 6 - eI UATITINANE
water bath - Mvualiiionsdauaries
SC305 35 hood, hotplate, LA38 35 - VioasouufiRnng
LLﬁa‘ﬁugm, digital - ﬁmuﬂiﬁﬁﬁmﬁwﬁ@,lﬁ
balance BN
SC306 20 hood, viscometer 10 - Woiduimuiniiuseyns
- Mvualilionansdauaies
SC307 20 Oven, digital balance, 10 - iaNeauATletunsd
ultrasonic bath, hood, - ﬁaﬁm%"mﬁai’m
evaporator ~ Sueliidmihfivasy
913158quaves
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¢4 a wva
wasuuUANIT

A3 (AU)

gunsal/iA3esile

AUULUNANE

(ﬂu/ﬂ%a)

ANSUSHISANNS

- fisyuunsaedltmsasile

SC311

20

hood

10

- MaidusuATiAs 1L

- Myualilionnsdauarios

SC313

20

FTIR, UV, microplate

meter

10

- NB9LATDID
- MU AL UL N
913158quavos

- f5¥UUN5909lYLAT0ale

SC314

20

evaporator, hood

10

- M NIAUATIBUNTE
- Mvualilionansdauaes

- fisyuunsaedlimsasile

SC316

20

HPTLC, UV vis

10

- ViBdlATele
- Mvualilidmtigua
GN

- ds¥UUN5909lYLAT0alle

SC318

20

GC

10

- 194LAD9ID
- Mvualdimtigua

nal

- d5¥UUN5909LYLAT09L8

SC320

20

AAS, HPLC

10

- 94LATD9ID
- Mvua i mtigua
oN

- fisyuunsandltnsesile

SCI1001

40

digital balance, oven

40

- MeuseuU RIS
- Mvualisidmtigua
i

- fisyuunsaedltnsesile

SCI1002

40

digital balance, oven

40

- MeuseuU RIS
- Mvualisidmtigua
i

- ds¥UUN5909lYLAT0aile
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o e e A uLnAne - .
naIUQUANIT | AU (AL) UNIY/LAIDIND 5 N13UINITIANT
(AW/A39)

SC401 35 1. ndsqanssrukuuly 30 - WoeUf UM sdmTuns
ua $1uau 12 13eq SguN1saoU
2. anAiunsouyn - [feamnumsansisey
fintoansiad QREGDLY
3. gnathiouauny - Unineeansieseian
QAN wazaunsel
4. Wsiapwes

SC405 35 1. ndpsqanssrukuuly 30 - WoeUf UM sdmTuns
ua $1uau 12 13eq SguN1saoU
2. anAiunsouyn - [feamnumsansisey
fintoansiad QREGDLY
3 fuvudagangiisn -86 - Uninenmansieseu Tan
ENGRR GG wazaunsel
4. fuudeqdunis
5. 1eRoaugnansly
VBRI RG]
6. frnendouuy
NUUIEUDINA
7. Wslanmes

SCa09 25 1. ndpganssAdwuuly 25 - vieaUuRnnsdmIunis
ua $1uau 11 13eq SguN1saoU
2. 1eRoasiaRiiAe - [feamnumansisey
Tsammes nnseeu
3. gnathiouaiuny - UnAneean e ian
QUMY wazaunsel
4. fududs
5. Wslanwmes

SC402 20 1. g’fﬂaam%a 1 3 20 - el UAmsdmsums

]
2. wifotleindose
usasuleth

3. funiTeqdunis

4. \desileindeuseiy

latn

\SIUNITEDU

- el UAmsdmsums
Y

- THBIRUANTIINITTUU
NSEOU

- 15¥UUNI599
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o s A IUIUUNANE o
wasuuUANIS | ANY (AL) 2UNI0/LATDIND 5 N13UINNIIANT
(Au/A%9)
5. lulasian - InAneeanseseIan
6. \3esinanuliunsa wazaunsnl
19 1191 7 LS - Univenmansauauagli
AUz

5Caor 10 1. in30sszive 10 - ﬁaqﬁmiﬂgﬁmeﬁﬂmq
aruayInA 71U 2 UVBIMANGAS
130 - i5UUNI5909
2. \ndoanseainiqn - Uninenmansguauazli
3. gLfivansiad AUz
4. guivansadlalyl
5. favauou

sca11 10 1. in3eaiiuUinaens 10 - eeUfUAmsdmsums
WugNTIU SguMsaeu
2. yauenlusiuny - osuRnsdmsunis
LIRS Wy
3. §19tAUANRANg] - [feamumsansisey
4. \destiumisauuy QREGhLIN
AIUANRUNA - 5¥UUN13984
5. YALA3DIENBANENS - Uninenmansiniud Tan
NUGNITUUUUHULIA wazaunsnl
6. fusmsFouuUIEn - Uninenmansguauazlv
wAATUANDUNIYI AU
7. ndesiaUTinuans
WUgNTTU
8. LAosriuiiauas LED
dhdwmiununsias
NUgNIIU
9. FuTul
10. Fusudegamaiion -
86 DIFLYALTYA
10. 1A30aUENILATIZI
ansugnsulunwiuey
11, faonito

SCa15 20 1. indosdmation 4 20 - osfuRnisdmsunis

ALY

ERPRRFGE]
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o s A IUIUUNANE o
wasuuUANIS | ANY (AL) 2UNI0/LATDIND 5 N13UINNIIANT
(AU/ATY)
2. \n3estianafioy 2 - osfuRnisdmsunis
A ey
3. IA3eamuansvile - Tiipannumsnansiseu
wilmdnnsanlinay QRERDYY
Jou - i58UUN15999
a. \pdesinAiaudun - Unineeansiese ian
$9-19 $1Uu 2 1T wazaunsal
5. fuaonito S 2 - Univenmansguauazli
130 AU
6. \ATaenduth
7. dpavgnuuaUe
2 $u
8. faunuiou
9. fuLiu
10. in3esilaainde
SCa16 10 1. NARIRANTIAUANDT 10 - WosUfURMsdmsuns
1o vilin 2 nszueanm Rl
$1uam 10 1AF09 - flsyuun1sees
2. NdpaRansIAtames - tnnereansguawayli
1o vlin 3 nszuanm AUz
NIBUYAN NN URE
\n3esnoNfianes
3. I neNANNAIEAS
WoaUian1s | Aug (Aw) gunsal/iAsasile uautinfne N1UINITIANTT
(Aw/A%q)
UGNIEELHY 15 - NIYAUNITUVBIA 15 - UssgunaununsLdvios
a0 walinan wazdmmnasatuayunis
ANIAAENT - ipdpatfafilife Seu3
lUsianwmas - I euUsEIugaUUN g
- Y9Funmuiln welnes uazdnmnasatuayunis
Tyl Seus
ViosUuRng 46 - nsgaulmivesa 46 - Usggunaununsly
Lab0601 - NITAUNIUVBIA wosfuRnsuazdnmas
walkadn atuayunsSeu;
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WoaUians | Aug (Aw) gunsal/iAsasil uautinfne N1UINITIANTT
(au/a)
- \ndpulaRiiAe - dnviaulssanagouUng
lsiaames wazdmmnasatuayunis

- 995UMNITR UBLMBS

Il

Seus

T L0NAMAAIERNTLATANIA @A LAY 9 NDMaN1TTHUS TRABITO LAY

UNANYIDYIBNYINOWALLUZEY LATADAAADINUAIINABINIT A9l

379013 U
1. \dasroufiames 15 1304
2. p30sfu 9 1A304
3. 30sfiun 3D PRGECR
4. \3eseneienans 1 1p504
5. 16z anufanssuy 20 ¢
6. \AD anuRanssy 73 6
7. nszaulniuese 4 nSEAU
8. LATBIAUNULENETS 1 1504
9. TUsIASY Matlab 1 user
License Number is : 40915438 ver.R2020a
10. YA lvaunau 4 4
12. NADIIVKAY 15
13. yitanFoululasiny 15 4n

wangnsinsaduayun1suInITAuaie AneIteatunisinnisiseunisaey 1wy

Wioaseu viewURnis asdel Miesaye wagssuuansaune lnelinisdisianuiisnela

vastinAnwinarervnsdredsativayunisiiows luusazUn1sfinw Jauseidliunaiannenanse

v a

Haou 8191580 SUARYOUNANgNS UazdnAny dn13siuiuna Tias1ed asduaziily

[

UFuuse Meilsenunaanuianeladsadvayunisiseuivesldusnmsnedsatuayunis

Weusvemangns lulnisfinw 2563 - 2567 danuiianelafduegedaiilas AN1519
soluil
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1. A LenLAdl

GNP 2563 2564 2565 2566 2567
Uszilu
YnAnw 4.20 4.20 4.20 4.30 4.30
912158 4.00 3.90 3.90 3.90 3.89

2. 39 0NTIINEN

HANTS 2563 2564 2565 2566 2567
Usziiiy

UnAn® 4.53 4.58 4.60 4.63 4.91
919159 4.81 4.83 4.88 4.90 4.93

3. AW NALHANENS

HANTT 2563 2564 2565 2566 2567
Uselu

UnAn® 4.26 4.32 4.39 4.41 4.42
919158 4.54 a.74 4.80 4.84 4.48

2.2 NENYINTETLEUNA
wéngaslininernsansaumelunsinnisBounsaouiiilivinsuagiGoumuaia
aonndesnumAR SkavdaINTUTTqRAd NS Sous Ruioludl
2.2.1 gudoya
1) nudayamsingnAansuasaiiasansuuulla (Open Access) (WU
PubMed, DOAJ, arXiv, ChemRxiv, BioRxiv, MathSciNet 4 918187 nAnwinaro19156
ansaiiisesdanuiuazaddeiiviuaisluamviad 323nen uazadnmanslivs
2) grudaya Thaills (Juunassiusiudneridnus muide nisde
Budnnsefind waznsansniwilne fanunsaldlunmsiuaiisouardailasanusiig
3) gw%’ayja ScienceDirect / SpringerLink / Wiley Online Library /
IEEE Xplore

4) grudaua SRU Library Online SeUudUAUMTNEa 215815 IN819NUS

@3 U
v aa at'sLya

wazdeiiafidenliuinsaeluriesayanats unnInendesvigaieg sl
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2.2.2 niisde M3ans A wazdolanviauag

1) YRERANAN WNINIREINVAAT8Y 51T dnlsdeuuuisey 13
§1984 11581539113 AsRasilamizmne uazdelamiridmivanvivied T23nen uay
afamans AseuAquIan W lnBLAz N TR T

2) Vesanaa v INeIMansiazadamans dden1s3ousioniznis
i wuudaesluana deuediudun1maaemisdrine Frleweunsaeundamanitugs
wazailoUfURnsmeinemans

3) szuuriosayndiannselingd (E-Library) Tuinisuilsdedidnnseiind

(e-book) kaznsarseaulaufaunsanfalanass 24 97lu4

2.3 psgrudiuduinden guam arwdasads uaznnsididedmiudifiang
ABINTNLAY

1. 3w uaniadl

vangnsltlesunssusesnasgusiesl foanislusuuu Peer Evaluation 1lofufl
2 Awnaw 2564 913U 4 HeaURURNS laun

- WesUURnNg SC301 uay SC305 3useslussAlsznaudl 6 (Msumsdanisuas
ANLUaDAIB)

- WesUURNNg SC307 uaz SC311 JusoslussAuszneudl 2 (MIdawiouuazqua

\A509510/d15:A%) waresrUsENaud 6
2. 9NV IMNe

- @119 e lTunsgIua 1uNInsgIuAuUaend e e UR N9 2
ESPReL aUu w.f. 2558

3. AMUSIULBNUFNIUU/MUIYIIUDY

W NBNYIINEN
iVetiRaly anwzANTINLR duaSunadnsnsiseus
lsaseudntnsUszam areneakazwaniUd g [ 19AT 098 0 ugIUNI9

WNEeNITLY LA 89548 | INFEIEASINBNITANYIN

= a

Ingrenansiugiu ysan [T neqlaagegne e

n1sAus1eTynalla | (Hadwsn1sSeusnaanis

dy a a 3 N a
NUFIUNYTINGT FYUUN 1)
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PUIYIU

ANWALAINUTINLD

duaSunadnsnIsseu3

NoIbu

89ANITUSUISAIUAIUAYIN

0 IYNDANITT ANTT
dawndouitonisousny
oged ey ysunsiv
S197VIAINUNAINKRAY
n1afannludiesd unay

PNy

018M0ABIAAIINIAIUA
na1nnatgn1egIninlu
viosfiulviyanailuaansa
dlald(wadnsmsiSousa

ANANTITTUUN 2)

43195574

BTN 5190559 min

FUAUNAUILALNARNAUA

AU1NNSNEINTTININTIUY

(% (% s

Jandngs1ug3sd ysan

DBNLUUNEA AN U LN BLAY

yar1linsnensdininlu

U s a

Viosdula (nadnsnsIseuIN

nsfusIeInTAInerwes | mendisedudi 3)
fluaydoiiasughaviosiu
4. SUUTTUIUATULNY
1. 3y uaniAdl
4.1 AsssudeuntsAnensel
Tasan1sund 30,000 UMW
4.2 Yszu14n1331893U (M99 : Un)
. . Yauuszan
INYATLBYNINYIU
2569 2570 2571 2572 2573
AsTTULHNNSANYD 1,200,000 2,400,000 3,600,000 4,800,000 4,800,000
Ruganyuansgua 120,000 240,000 360,000 480,000 480,000
595185 1,320,000 2,640,000 3,960,000 5,280,000 5,280,000
4.3 Yszu1aun13318918 (Mg : un)
. . Yauuszana
INYATLBYNINYINY
2569 2570 2571 2572 2573

JUANTIUNTT
1. Aldseypains 5,011,200 5,161,536 5,316,382 5,475,874 5,640,150
2. Alganeaniugu 300,000 600,000 900,000 1,200,000 1,200,000
WA
1. AR50 - - - - -
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. . Yauuszana
IUaBIAIIEIY
2569 2570 2571 2572 2573
2. Aiidunardsnoadns - - - - -
F9U31TY 5,311,200 5,761,536 6,216,382 6,675,874 6,840,150
2. B NBNYIINE
4.1 AsTsuLlsunN1sAnesal
1A3an15UNA 30,000 UM
4.2 Yszunun1331835U (M98 : un)
. . Yauuszanau
wazdunsnesu
2569 2570 2571 2572 2573
AeTIULENNISAnE 1,200,000 2,400,000 3,600,000 4,800,000 4,800,000
RHugAnyuIINIFUIA 120,000 240,000 360,000 480,000 480,000
SAUTBTU 1,320,000 2,640,000 3,960,000 5,280,000 5,280,000
4.3 Y521104n155183918 (Mg : un)
. . Yauuszana
azBuNIYIe
2569 2570 2571 2572 2573
JUANTUNT
1. Aldaneymanns 8,668,800 | 8928864 | 9196730 | 9,472,632 | 9756811
2. algangaiuey 300,000 600,000 900,000 1,200,000 1,200,000
AW
1. AAgdiouet - - - - -
2. Aiifuwardsnoadns - - - - -
F9U31YTY 8,968,800 9,528,864 10,096,730 10,672,632 10,956,811




3. Y NDNANAAERNS

4.1 A1sssuLaun1sAnEsal
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1AsINISUNRA 30,000 UM
4.2 Yszunadn1331893U (M99 : un)
. . Yauuszan
INYATLYNINYIU
2569 2570 2571 2572 2573
ANSTTUITELNNSANEY 1,200,000 2,400,000 3,600,000 4,800,000 4,800,000
RuganyuaInsguIa 120,000 240,000 360,000 480,000 480,000
S5V 1,320,000 2,640,000 3,960,000 5,280,000 5,280,000
4.3 Yszuaun13318918 (Mg : un)
. . Yauuszana
YaTLdYNINYINY
2569 2570 2571 2572 2573
JUANTIUNTT
1. anldieyaains 9,225,600 9,502,368 9,787,439 | 10,081,062 | 10,383,494
2. Algaeaniugu 300,000 600,000 900,000 1,200,000 1,200,000
WAMU
1. AR50 - - - - -
2. Afinunasdeneadns - - - - -
518918 9,525,600 | 10,102,368 | 10,687,439 | 11,281,062 | 11,583,494




125

nuIn7 6 AuENURvaid AN nsTuidifne

wnusutindnwuazddnsanisine

1. AusuUAvaElinAne
1 dufdusansfinwsedudsendnwineulateniewfisuvin nan udnuli
nsgNseAnwIEn1sinisfuses allulunuanuiiureuvesnnenssunsusmsnangns)

2. JugrnunisAndenmudetadunminedesvigasiugisiil 1169e n13dnnis

Y

a

ANw1TEAUUTYYINST W.A. 2566 (A1ANLIN )

2. N155ULNANEN
V] suawesiin@nwlng
[ Suianizidn@nwisnema

[ susisiin@nelneuazinfneenswif

o

3. wnusutndnulusses 5 U wasddndanisiine (mioe: aw)

. Unnsfnen
Ful
2569 2570 2571 2572 2573
Fuli 1 120 120 120 120 120
U7 2 ] 120 120 120 120
Fuli 3 - - 120 120 120
9 4 - - - 120 120
594 120 240 360 480 480
Suaufinainazdidanistne - - - 120 120
Tnesuunaaivien dail
1. A3 anLAdl
24 UnmsAnw
2569 2570 2571 2572 2573
07 1 a0 a0 a0 40 40
Fuli 2 - 40 40 40 40
T 3 ] ] 40 40 40
i a - - - 40 40
594 40 80 120 160 160
Suaufinadnazdidanistne - - - 40 40




2. Y 8NTIINYN
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% UnmsAnw
Ful
2569 2570 2571 2572 2573
Fuli 1 40 40 40 40 40
T 2 i a0 a0 40 40
Fuli 3 - - 40 40 40
9 4 ] ] ] 40 40
57U 40 80 120 160 160
Sruaufinainazdidanisine - - - 40 40
3. AP UDNAUAAENS
L UnmsAnw
YUY
2569 2570 2571 2572 2573
Fuli 1 40 40 40 40 40
U7 2 ] 40 40 40 40
Fuli 3 - - 40 40 40
9 4 ] ] ] 40 40
57U 40 80 120 160 160
5’1u’3u17iﬂ'1ﬂ’i'lﬁ]zﬁ’lL%ﬁ]m‘sﬁntﬂ - - - 40 40
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BUIAN 7 N15USLTUNANITANEILAZNITENSINISANE

1. M3dauazUsziliunanisine

1.1 8131385 @oulszidlunansAnwmnstgivluusaznianisine Banannisin
wazUszidiunamuanmais lagldisnmsindivarnvane

1.2 m3fauagdsuifiuneivviedanssniafuand sinus Sussauuazdnua
duyana Tanudngrunadwsnisidoudsedundnans (PLOs) 1 4 du léun n1suszeng
arwdiadl 323ven waradinmans Wewwunuvdeudtamld nisldiadesdefiugiuma
Ingrenansuazadinenansld nsthanuifiduduasiismesensiluufdfoumand
Frineuazadinmaniiilouddymaumansld nsfinusssnaiesssu fasse1ussa
dnineeans uazdiinaisisuy sauienisuanseenianisldd fueua Anasrsased 14
weluladnsdoansegramnyaslugaddsia Tnednsiauagdssidunnieivy/Aanssud
aendoudeulosiu PLOs 1 lutrsnanssrianmsinuuasilefuganisding

v [ (4

1.3 n13inuazUssliunadnsn1siTeus seAunanans (PLOs) Yok L38u avyiou

Y

[y

fiansszriensAnyiuasdlodugansiny evsediunafiAntutudidoudusedud

1.4 n1sAndunanisfinen BandnnisinuasUszillunanisfnwiduszuueiszau
AZUUUAUTRUIAUIMINGNREI19AN AT 180 3571 11998 NSANYITEAUUSUIRT WA, 2566
(n1ANWIN )

1.5 msUssillunauazuleungnisgrssalnanisuszilivgnivualisgadaau dnns
doansludefiSounazihluldedsasiiane

1.6 finstmuauiasgiuvesnisssiunauasd uneunisussliufioud daiay
dmsufaniuanuinniinisiseusaznisdusanisdnwves]ifou lnefissuuuinig
Msfnwfienssiuinwannsainfedeyavesindnwmls uaziinsdeansludsiSounnau
ogsaiLAND

1.7 InslydeyatiounduiiinannisussiiugFou uazdi3ouamsoluiamn
auedldnelutisnafimnzay

1.8 MyUszifiugBounaznszuiunssing q Mifeades Isunmsmumurazuiuss
otwsiaidles eliulahllauaenndesiuamnudesnsvesniagaavnssuvieluamenu

LATARnARDITUNANTSEUSIAANTS
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o/ l&‘ o/
2. NITUIUNMINMIUFIVINATTIUNATUgNT VDTN AN
2.1 nMsudsuINAsFIURaNIsBEuivazinAnedlidusansfine

VANGATANUANGIBNITIUABULIATEIUNANSLSBUSTa i nAN YN dTlid 154

(%
)=

n1sAnwn Fiadl
2.1.1 nmsmaugauluseiuseivn
1) dnAnwusadunisidsunisdenluseiuneivananguiuasu R
diethwamsusziiusniimun/Usuugsmsiansitounsasuveserasduazindnm
2) ANENTTUNITNIUADY MAU ARAIUAILADAARBIVBININTTUNITS LU

v [y a

Msaouisnnsuasialesiiensinuazyseifiuiiaenadestunadns msiseusseiuaeiv
(CLOs) wazfinnsanamsnzanvesnissiioninnazyseiunadndnisiousviduluam
LHUNTAOUY

3) thwansUseifiunadwsnisisoudvesind@nuluynmeiniFoulunie
mMsAnwIAgafunfinnsananudenndesvesransussiiuneinfsesiunadwsnsFeus
BXERTIE

a) m3senuvunsiansiisunsaeudulumuiiszylilusvazidonves
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germinated brown rice. Asian Journal of Chemistry, 35(9), 2103-2108.
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inhibitors. Trends in Science, 20(2), 4201.

AU 4 Ya-ana (nwlne) :

Yo-ana (nMwdang) :

Ygannunsm lagenn

Ms. Kanokrat Saisaard

AUNLNIIYING : AYILAENI1A58
F0UNINNY : AN AEINEIFanuaznALlLLAE
UINYIRETNUA AT 190 5571
dwa kanokrat.sai@sru.ac.th
ARl 719131 wazaaUundnIaNsANE
. R - . Vidu5a
AANTANEN AMQA/F1UIIY GO, -
N15ANYA
USweyn e Unudie s . .
wAlulagyinn UINIRLAVAIUATUIN 2555
(Us.n.)
WFMENTUNTN » .. .
wialulagdann UNINYIYAVAUATUNT 2549
(Wm.u.)
ALY : AlUlaBTINMN




NAIIUNIGIVINTG

196

nunsnd laae1n wazlugyauna vyudu. (2566). an1EMiNEaNsoNaALENIUOAINNIN

nun Tay Saccharomyces cerevisiae. 1159157983 ng1mans hazinalulad

UM IMIFETIVANUATTIVINI. 8(2), 13-23.

AU 5 Ya-ana (nw1lne) :

Yo-ana (nMwdang) :

UWANIUY U MHLL{IH

Ms. Benjamas Nupan

AVUINIEIYING HYILANANTIA5E
ARUNIAIN A1V AEINeIEnsazAlulal
UINYIRYTNUA AT 190 5571
A benjamas.nup@sru.ac.th
ARAl 8191397 wazaatugsamsAnen
. - - . Undnsa
NTANEI AMQA/ANVTY GHRIY -
N13ANYA
USsanufdadin | 3aanenluanauas . .
. UANINYISUAVAIURATUNS 2555
(Us.n.) YIANTHAUNA
WFMENTUNTN » UANINYISUAVAUATUNS
wialulagyinmn 2549
(m.v)

AAULBEYIEY : TN LULANa

NAIIUNIGIVINTG

nuninil ladenn wagiugyaane vyudu. (2566). An1EAmMNNTELABHENDNILOAINATN

nuil Tae Saccharomyces cerevisiae. 115815798 7neg1a1ansuazinalulad

UMY TIVINUATTIVINI, 8(2), 13-23.

3. AP UINAUAAIENT

AUl 1 Jo-ana (nwlne) :
Fo-ana (Mwdangw) :
AAUINIIVINAG

ANTUNN9U

GINGE

'
[y

WEITYYA 4 92

Ms. Unchulee Natakuatung

AYIEAANT19158

aIMAtnAIEns ANLINgIEaasHazalulag
WM I1¥Ag)a5 194 571

unchulee.nat@sru.ac.th




197

ARA 81130 wazaanUunidnsanisinen

. - - . Undsa
N1ANEN AMIA/E1U1IUN da1Uu -
N15ANWY
WYIAENS - . . .
u - AMAAERS UNINYINYTITUAERT 2553
NAIUUTA(IN.LL.)
WeFEnsUNIe - . P
AMAAERS PRINTUNNIN Y 2550
(Wm.u.)

AMUAYLIYIEY : ANAAIENS ANAAIERTUTEENG LWUUTIaRIVNIAIRNAEAS

NAIIUNIGIVINTG

a o ¢

JFLAU ASLEL, ITTUAY NUIALEL, STYYR o AY)e, WANUN YYR, kariueIns sausny.

]

¥
=

(2023). HAYDINANIAAALIANLABAILUULTIANAMEANTNITUNTTEUINTDILIARALYD
3@ RSV. Life Sciences and Environment Journal, 24(1), 226-238.

aufi 2 ?}a-aqa (nenlne) UNATANANUN NP
?}a-aqa (nWDINg) : Ms. Kadkanok Nudee
AUNUINNIYING : HYILANARNTIA5E
anudiviey : gMvIAtaEns AuEINeransiavinalulad

UINYIRYINUA 1) A58 5571

dwa : ketkanok.noo@sru.ac.th
AAl 8191397 wazaatuNgSaNIAnE
R R R . Vidu5a
AN1TANE AMQAI/E1U13Y an1Uu -
n1sANE
Uy n e daudin R ) ) nIeaemalulag
AAAANIUTZENA v A 2562
(Us.a) NITIBUNAITUYS
nsAnwINNIU G R . oy .
ANAAIENS UINYIFUATUATUNTILIN 2553
(nFL.aL)
WFMENTUNTN - . -
ANAFNANS UM INENFevina 2550
(Wm.u.)

AMUILIYIEY : ANAAIENS ANAAIERTUTEENG LWUUTIaRIVNIAMIRAEAS




198

NAIIUNIGIVINTG

1 [y 1

nn oy, Lugggy1ni 41w17, oyas Assni, Sy o menav)e, AueIns sausny, wasing

q

a o a a s ] a a aa
NUnN ‘Vilé@(2567) W’JLLUULsﬁﬁﬂm@ﬂqaﬁ]sﬂ']sLLWisg‘U']msUaﬂiiﬂLlJa@@EJIWﬁaV]@JNa‘U']ﬂ

nsldseavingn. 9155759me1mIansaImnTEUY, 33(1), 8-26.

Auil 3 Fo-ana (nwnlne) : UNANFINT ANeT
%a-aqa (nWDINg) : Ms. Sujaree Damsri
AUUUINIIYING AYIEAENT19158
aaudiviheny : v IAaaAIEns AMEINYIFERsavinalulad

UINYIRETNUA AT 190 5574

A : sujaree.dam@sru.ac.th
AAl 8191397 wazaatugsaNsAnen
. R - . Vdu3e
MINSANEN AMA/ENVIIUN da1Uu -
n13ANYN
INeAENTUII TG . . .
an UMY YATANAAS 2546
(W)
WeFaEnsUNTe . .. .
an UNINYIFUAVAIUATUNT 2542
(m.v)

ALY : adA NINeINTITNIADA
NAUNIIVINTG

4913 Aes wazugua fvla. (2567). anuduiusvesdadeaugnleninerfuaiududulu
a¥e03 PMys IMuUNMNgRN1a sunalies Jaminleslval. 295975398kas i ala
goansal luwszususigdaud a1v1Inermansuazinalulad, 19(3), fugngu-

SUIALN 2567.

aufl 4 %a-aqa (nenlne) UPOIIONT ANAY
%a-aqa (MWDINgw) : Mr. Atthakorn Sakda
FLRUINIIBINAG ¢ -
anudiviney : gvIAtaAEnS AuEINeransiavinalulad

UNINGIREINVAL) AT 5579

dwa atthakorn.sak@sru.ac.th



mailto:sujaree.dam@sru.ac.th

ARA 81130 wazaanUunidnsanisinen

199

. N . V39
MNT5ANY AMAI/E1U1 3V da1vu -
N15ANYN
NEFNEN Y Uoudin R ) P
AAANANS PAINTUUMINYAY 2560
(m.a.)
INYAEATUI UG - . ..
AAANANS UMINGRYTIUAY 2547
(W)
IngAEN U - . ..
AIAANANT UNINGIFYTIUAI 2542
(W.u.)

AULYLIYIEY : ANAAIARSLTINITIN NYULNULUY NEunTIN

NAIIUNIGIBINIG
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SAC0101  waniadl 1 3(3-0-6) | SCH1001 ~ wdnLAdl 3(3-0-6) | - USussiasngin

Fundamental Chemistry |

lassaseoznon 1319579 Wuseiall USinauduiius
wid ‘U@ﬂLL%QLLﬁ%‘U@QL‘Mﬁ’J GREGHGRLE!

Atomic structure; periodic table; chemical bond,;

stoichiometry; gas; solid and liquid; solution

Principle of Chemistry

ﬁiJﬁ]]aLﬂﬁ NIf-LUd mwmf’lumm—wammmﬁa
Uries qaunnadians saunarians vadl bl waziad
Tuedes

Chemical equilibrium; acid-base and buffer;
thermodynamics; kinetic; electrochemistry and nuclear

chemistry

- YSumasuiesiedvlimesiiosann

57831 SCI0004 LATNUgIU

SAC0102  UfjuRnisndniadl 1 1(0-3-2)
Fundamental Chemistry Laboratory |
vinwrUfoRnsiAeatundnad 1

Laboratory course dealing with fundamental

chemistry |

SCH1002 UjUANsuanLAll 1(0-3-2)
Principle of Chemistry Laboratory
vinwgufiRnsiiAeafuaunaiadl nsn-ua guvwa

Arans/aaunamand uaziadlniuazufvanisduq 7

Reados

chemical

Laboratory course dealing with

equilibrium; acid-base; thermodynamics/kinetic;

electrochemistry and other relevant laboratories

- USusiasneian
- USumesu1esnedunlagfiuiiaye
aunalad NIN-LUE YUNNARIERT/

aunaans waziadiluiln

6v¢
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SAC0103  mdimdansansuLAliuszana 3(3-0-6)

)

Mathematics for Applied Chemistry

FBnsduiiegs nmsiesevteyailowiu Seuay

el laseen dadrunazdnindiu N1l n1sUTEUIAN

o

4

=

WiazUIuIng seuvaNnSBady aunsigeeyius aunis
UTWUS dun15a0n139L T1AT18UANNLUSUTIUNIED B
aAndunLS

Sampling method; preliminary data analysis;
percentage; rule three in arithmetic; proportion and ratio;
variation; estimation; area and volume; system of linear
equation; differentiation; integration; logarithm; statical

variation analysis; correlation

- HNLENTIN

SAC0104  waniadl 2 3(3-0-6)

Fundamental Chemistry |l

a19u8ageu aunaind nsn-Lud wasUiies
il gauvwarans saunarans wiliuedes

Complex; chemical equilibrium; acid-base and
buffer; electrochemistry; thermodynamics; kinetic; nuclear

chemistry

- gNLENTI7N

06¢



(3

nangnsIMEIAEATUMTR d1vvIalissend wangnsIneAEnsUngin env1dvinermsansuag NN
naNgAsUTUUTS W.A. 2566 ANAFARS NANGATUSUUTY W.A. 2569

SAC0105  UfjuRnisndniall 2 1(0-3-2) | - - gALENTIEIN

Fundamental Chemistry Laboratory |I

vinwgUfURn A fundniadl 2

Laboratory course dealing with fundamental
chemistry |l
SAC0201  \AilBuUvSY 3(3-0-6) | SCH1003  \AdduUvsY 3(3-0-6) | - USusviasngin

Organic Chemistry

lassasuaziuseluluiana aweslownd viauay
nalnidosduresufAsenaisunsd nmaifende auddnig
eI Mawseukaznalnuiise1veweniau woadu woalat
uoadalglan welsuufn woanegea Nusauazdives woadlan
wazAlau NIRBUNTIuAzRUNUS Loily

Structure and  bonding in  molecule;
stereochemistry; type and basic mechanism of organic
reaction; nomenclature; physical property; preparation and
mechanism of alkane; alkene; alkyne; alkyl halide; aromatic;
alcohol; phenol and ether; aldehyde and ketone; carboxylic

acid and derivatives; amine

Organic Chemistry

lassasuaziuseluliiana aweslawndl vlinuay
nalnifesduvesfAsenadidunid masende audhinig
N8N NSN3 BuLazNalnUATe1VeoaLAY LOAAY LBA
1 woadatglan welsuufin Leanesed Nusauazdines Loa
AlanuarAlau NIndunIduazeyius uaviediy

Structure  and  bonding in  molecule,
stereochemistry; type and basic mechanism of organic
reaction; nomenclature; physical property; preparation
and mechanism of alkane; alkene; alkyne; alkyl halide;
aromatic; alcohol; phenol and ether; aldehyde and

ketone; carboxylic acid and derivatives; and amine

16¢
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SAC0202  UfuRn1siAtBun3d 1(0-3-2) | SCH1004  UJURMTANBUYSY 1(0-3-2) | - USusiasnedn
Organic Chemistry Laboratory Organic Chemistry Laboratory
vinwgUjuiAnsmaediifisiivaneilowd nns vinwrUfoAnsmaniiiifsafvaneslewnd ns

Aoy andy NMseTeneyRusvesaIsUsENoudunie uay | naaeunyilidu nsnleueyiusvesansusenaudursy uay

UFtRnsdu « MAeates UftRmsdu q Mieates
Laboratory course dealing with Laboratory course dealing with

stereochemistry; identification of the functional groups; | stereochemistry; identification of the functional groups;

preparation of organic derivatives; and other relevant | preparation of organic derivatives; and other relevant

laboratories laboratories

SAC0203  Laligawland 3(2-2-5) | SCH1005 ATl BeEN 3(3-0-6) | - USusiiasneinn
Physical Chemistry Physical Chemistry ~ Suilusaou

audfiveuiia nYuetguuNamIans aunasening
wla nuelanazansazaly APARBYA WIIRIHILALAITANLTS

Aaf7 FaunamIansuaznalnresuisen n1snadu uay

[l

AuAnmsfiietos

Property of gas  property; law  of
thermodynamics; phase equilibria; phase rule and solution;
colloid; surface tension and surfactant; kinetics and reaction

mechanism; adsorption; and relevant laboratories

auURvoduiia NYUOIQUVINAAIANT ANARTENIN
LWl ﬂ{]‘U@QLWﬁLLazﬁWSaSaWU ﬂaaaaaé LSIRIRILAZANTAALS
Fla Faunarmansuavnalnuealjizen uasn1sgadu

Property of gas property; law  of
thermodynamics; phase equilibria; phase rule and
solution; colloid; surface tension and surfactant; kinetics

and reaction mechanism; and adsorption

(A4
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SCH1006 U{UANsiATLaeTEnE 1(0-3-2)

Physical chemistry laboratory

VinwgUfURnsiAsadesuantAvosuia ngues
QUUNAFNANS AUAATENINNE ADAADLA JAUNAFNANT LAy
n3gatu uazUFTRNsAY 9 MAeades

Laboratory course dealing with property of gas;

law of thermodynamics; phase equilibria; colloid; kinetics

and adsorption and other relevant laboratories

- el
- wens1givvUuRn1seanaNNIN
neg) Leludiaiiganesion13vin

Ujusng

SAC0204  szuuUsEiUAMAINEING 3(3-0-6)
International Quality Assurance System
LLu’Jﬁﬂi%‘U‘Uﬂ?ii]yﬂﬂ’]iiﬂmiﬁﬂ‘uﬁﬂﬂa I¥UY

UIMINUAMNIN TEUUNNTEANTAUA SuIndeN TEUUNIS

TAn1sA1uAINYaendY SsuuAuA Mol URn1Tau

WINTFILANA UINTFIUNTHERFUA LN ERTUaRASY
Concept of international standard systems;

quality management systems; environmental management

system; safety management system; laboratory quality
system according to international standards; and production

standards for safe agricultural products systems

SCH2005  syuuUssiuAmnnana 3(3-0-6)
International Quality Assurance System
WUIAATTUUNITIANITUIATIIUAING TEUU

UIMSNUAMAIN SEUUNTERNIAuAswanden sruuns

IN1971uAINUaDAAY STUUAMNAINYBIUUAN TR

WNTPIWENS UINTFIUNSHERFUANNEATURDASY
Concept of international standard systems;

quality environmental

management systems;

management system; safety management system,
laboratory quality system according to international
standards; and production standards for safe agricultural

products systems

- USusiasneian

14
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SAC0205  LAdlalATIZHA 3(3-0-6) | SCH1007 wATALATIZN 3(3-0-6) | - USusiasedn
Analytical Chemistry Analytical Chemistry
undmaeiidiased aifuasnisieseideys unvnaaiiiasie adfuasnsinseiteys

aunaniveIu izeInTa-Lua NMsnmznow NMSARESTYeY | aunawniivesuiseInia-Lud n1sanaznau N1sinansletou

Uffse3nend n1slnnse Uffse3nend nislnmse
Introduction to analytical chemistry; statistics Introduction to analytical chemistry; statistics

and data analysis; chemical equilibrium of acid-base | and data analysis; chemical equilibrium of acid-base

reaction; precipitation; complex formation; redox reaction; | reaction; precipitation; complex formation; redox reaction;

titration titration

SAC0206  UfuRnIsATIATIEN 1(0-3-2) | SCH1008  UfuRn1swAilIAsIEn 1(0-3-2) | - USusviasein
Analytical Chemistry Laboratory Analytical Chemistry Laboratory
Uﬁﬂ’ﬁmuﬁaaﬁ’ummﬁm’]ﬁmeﬁ‘[maﬁmﬁmmz ﬂﬁﬁaﬂ’]iLﬁﬁl’JﬁJULVlﬂﬁﬂﬂ’li’QJLﬂi’lxﬁIWﬂ‘ljéﬂﬂﬂ}ﬂ

wuUInUININg warNITIATIZAlAgUTLIRT N atlansuenans uag

nslnmsn maliansienans wasufuinisdu o Mneites
Laboratory course dealing with technique of
gravimetric analysis and volumetric analysis; titration; and

other relevant laboratories

UURN15dY q MAetes
Laboratory course dealing with technique of
gravimetric analysis and volumetric analysis; titration; and

other relevant laboratories
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SAC0207  pilefiun3d 3(2-2-5) | SCH1009  \pdladumn3d 3(3-0-6) | - USusiasedn
Inorganic Chemistry Inorganic Chemistry - YSudlusaey
nauazluaefdunid lassadwmdn ansusenauees nsakarivaeiunid lassas1awdn arsusznau
smynan a1suszneulaeasAiuty auunsuasnguingd N3 | Yess1gnnan a1suseneulaeeiAuduy auunshasnge
Uszgndltludinuszdriu uazufdRnmsiiiedes nau wazmsUseyndldludinUsedniu
Inorganic acid and base; crystalline structure; Inorganic acid and base; crystalline structure;
compound of main group elements; coordination | compound of main group elements; coordination
compound; symmetry and group theory; application in daily | compound; symmetry and group theory; and application
life; and relevant laboratories in daily life
SCH1010 UfuRnIsiatetuv3d 1(0-3-2) | - sl

Inorganic Chemistry Laboratory

WinwgfoAnsiiisadesiunsauazivaeiunid
Tassadendn ansusenevlaeesAuduuasufjsinisdu q 9
At

Laboratory course dealing with inorganic acid
and base; crystalline structure; coordination compound

and other relevant laboratories

- wenI1EIVIUURN1599NINTN
ey Leludiaiiganesion13vin

Ujusng

14



(3

nangnsIMEIAEATUMTR d1vvIalissend wangnsIneAEnsUngin env1dvinermsansuag NN
naNgAsUTUUTS W.A. 2566 ANAFARS NANGATUSUUTY W.A. 2569
SAC0210  m1smsieilaeiadesile 3(3-0-6) | SCH1012  msineilaeiaiesiie 3(3-0-6) | - USuswiased
Instrumental Analysis Instrumental Analysis
nowuf ndnn1s swazidunveaind ealiouaznis vl wénn1s Teavidenveaialeslionaznis
Uszandld 357esesilaeauninglalawes williuazlas | Ussandld F3amneilasadninslilawns wdlniuazlas
EVRIVTae AT 1Nl
Instrumentation theory; principle; description Instrumentation theory; principle; description
and  application;  analytical method based on |and application; analytical method based on
spectrophotometry; electrochemistry; and chromatography | spectrophotometry; electrochemistry; and
chromatography
SAC0211  UjtiRnmsmslneilaeiadasile 1(0-3-2) | SCH1013  UjtRinsmsieszsilaeiaiesile 1(0-3-2) | - USusviasedn

Instrumental Analysis Laboratory

UvAnsmsdiumaianisiiasevidieeieaile
msaunnsinlawes wdllni waslasunlnns il

Laboratory course dealing with instrumental
method based on spectrophotometry; electrochemistry;,

and chromatography

Instrumental Analysis Laboratory

UfURnIImeiumaiansinTeisieieieaile
naaUnInstlawng willai wazlasunlnng il

Laboratory course dealing with instrumental
method based on spectrophotometry; electrochemistry;,

and chromatography

96¢
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SAC0212  TLpdl 3(3-0-6) | SCH1014  Fadl 3(3-0-6) | - USuswasneinn
Biochemistry Biochemistry
\waguarn1svhuvenwad tiuazsriesaely \waduaznsyhnureYad vnazdrmesangly
waa A1slulawnse e 1UsAY teulesl nsaiinaddn Ta1du | wad arslulawmsn ane TUsAY euled nsaliapddn Inndiu
nsvuunswunueaTulosdy nsTUIuNsUnUeaTu oy
Cells and their functions; intracellular fluid and Cells and their functions; intracellular fluid and
buffer; carbohydrates; lipids; proteins; enzymes; nucleic | buffer; carbohydrates; lipids; proteins; enzymes; nucleic
acids; vitamins; introduction to metabolism acids; vitamins; introduction to metabolism
SAC0213  UfuRn1sTuedl 1(0-3-2) | SCH1015 UuRn1sTuedl 1(0-3-2) | - USusviaseiv
Biochemistry Laboratory Biochemistry Laboratory
UiuAnisiieatuansaganetnied n1snadeu Ut@nsiisatuansazarstiivied nsmadey
auuAinisnienmuarmaaiivesnisiulamsn ain nseesiily | audinisnienmuazmanaivesnisivlemsn ain nsnoxiilu
wagTusiu uasUfiRnisau q Mieades wazTusiu uazUfTRn1sau  Mieades
Laboratory course dealing with buffer solution; Laboratory course dealing with buffer solution;
physical and chemical property tests of carbohydrate; lipid; | physical and chemical property tests of carbohydrate;
amino acid; protein; and other relevant laboratories lipid; amino acid; protein; and other relevant laboratories
SAC0214  vinwsuarszleuitidemaniivssgnd  3(3-0-6) | - - gNENTIETY

Research Skill and Methodology in Applied
Chemistry

yAY4
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N5 eudalauslATINITIIY ASTNUNIUITTUNTTH
BmaiunazAIsuMege n15eenLUUNIIAaBY (DOE) N3
Uszndanauazn1sinseideya UURnslusunsunauiumes
flugmu msldaulusunsudidagumand warlsunsudu q 7
\Aeades

Writing research proposal; literature review;
method for collecting and preparing samples; design of
experiment (DOE);, data processing and analysis; operating
basic computer programs; use of standard chemical

software packages; and other related programs

SCH1018 Usyausshvgmaad 3(2-2-5)
Artificial Intelligence in Chemistry
nslilusunsudidaguuazdayausevgiietasly

M513 93essniduagngmneifdestunisiide
Use of software and artificial intelligence to

support research; research ethics; and laws related to

conducting research

- 518 L

- WiNSEAvuEdY

8G¢



(3

nangnsIMEIAEATUMTR d1vvIalissend wangnsIneAEnsUngin env1dvinermsansuag NN
naNgAsUTUUTS W.A. 2566 ANAFARS NANGATUSUUTY W.A. 2569
SAC0215  dunumaaiuszend 1 1(0-2-1) | SCH1019  dumuniundl 1(0-2-1) | - YSussiasngin

)

Seminar in Applied Chemistry |
NANNITFULUINBARUSEENA AnwIAUATIINWITY

]

maafivszygndfiviuasionninsans i grudoyaineimans
3u 9 nsdnavenarniseAuseitenuidelagldavilne
M3089N0 Y

Fundamental of seminar in applied chemistry,
study the research topics in modern applied chemistry from
scientific journals; books; other scientific databases;
research topic presentation and discussion in Thai or English
SAC0216  dunumupiiuszend 2 1(0-2-1)

Seminar in Applied Chemistry |l

@ 1Y =

nanMsduNwIMIBAlUsEYns AnwiAuainauide

sl

maaliuszendiiuadeaninsas i grudeyaingmans
du 0 mahiauenaznseAuMetemadelaglinudingy

Fundamental of seminar in applied chemistry,
study the research topics in applied chemistry from
other scientific databases;

scientific  journals; books;

research topic presentation and discussion in English

Seminar in Chemistry

mMsfnwduanuitemaeiifivuaivainisas
LV]ﬂI‘lJIa?‘jﬁﬂiﬁuwm LLa%ﬂWiﬁWLau@Lﬁ@aﬁUiﬁﬁJLLaﬂL‘Ua‘IEJu
Seu3

Study of the research in chemistry topics of
current interest or new findings from chemistry or scientific

journals; and presentation for further discussions

- YsuAesuresiedvlidmang
ASLTULALADAAA DINUNISLIBUNS

aoulugadagiu
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SAC0217  iafidsnde 3(2-2-5) | SCH1016  \afidsndo 3(3-0-6) | - USusiasnedn
Environmental Chemistry Environmental Chemistry - YSudlusaey

AMUINELas R UATEuATiAndex asiaiily
Fandey vafivmai szuuthdauarindnids safivmediu
VAN ENNAITAEATUAZEITLATANATN NANYNI9DINA LAy
UftRnsiAeades

Definition and scope of environmental
chemistry; chemical in environment; water pollution;
wastewater treatment system and disposal system; soil
pollution; chemical

agricultural  pollution  and

contamination; air pollution; and relevant laboratories

arsiadlud awanden uafivnie vafenisdiu
UAN¥N199101A N1TUITALAN Y LAZLUINIINITIANIT
Faundensgnedadiy

Chemical in environment; water pollution; soil
pollution;  air treatment; and

pollution; pollution

sustainable environmental management strategies

- Mesueseiviteeudeaiion
T dudsuduegneiiszuu Faau
LATARAAS BINUNTEUIUNITITOUS
voaiFou Tngi3ua1nnsvinnany
Wlearsiadlud swindouuas
Useinnvesuany noutdignns
TATITARNANTENULALULUINIGAS
U1 52udan1599n158 wandeu
og1adaiiu el el Fouanunsn
Fouloadonuazidlanmsiuves

e lAnSeTu

SCH1017  UftRnsiafidaundo 1(0-3-2)
Environmental Chemistry Laboratory
MIlAsIEimAteendauiiazatslutin 1A

A9IN1500NTLAUNNT AT AIAIIUABINITODNTLIUNILAL

Tulnsiau Weaneda Taneminluin fu wazarsfivandnaly

NANAANIINITNYAT

- e3w vy
- wenI1EIVIUURN1599NINTN
e Lelidianiisanesion1svin

Ujusng
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Analysis of dissolved oxygen; biochemical
oxygen demand; chemical oxygen demand; nitrogen;
phosphorus; and heavy metals in water; soil; and pesticide
residue in agricultural products
SAC0218  LASINANAIIETINYIR 3(2-2-5) | SCH2006  LATINARAUYISTTUIA 3(2-2-5) | - USusiasedan
Natural Product Chemistry Natural Product Chemistry
NSPUNYTEANVBIHARAMI5TTUIR Toyanis MTUNUIELAVVRINERSUIETIUA Toyania
wilneamvedansiunuslarivgugiivaransiuwnuelanivie | wwinenmvessiunuelaivgugiivagansuuwnvelavinie
i wedansuenans 1aTduaszivesansngnuiad iy | ofl wedanisuenans Widuesgvvesaangnuadl vty
NOUTTLNY qwémﬁumwuazmiﬁqaﬁmiaaﬂqwéwwmﬁﬂ NOUTTLNY qwémﬁumwLLazﬂ’liﬁgjﬁ]ﬁa’liaaﬂqwémﬁt,ﬂﬁ%
Ineuarmsvszgndlilinanuslevilneinisysanmsliid | Inen wasufdanmsiiieidos
fuusunvesTiosiu Classification of natural products;
Classification of natural products; | physicochemical data of primary and secondary
physicochemical data of primary and secondary | metabolites; isolation  technique;  phytochemical
metabolites; isolation technique; phytochemical | biosynthetic pathways; essential oil; biological activity and
biosynthetic pathways; essential oil; biological activity and | identification of active compound; and relevant
identification of active compound; and application laboratories
SAC0219  lasemsidemaiiussend 3(0-6-3) | SCH1020  Ugyyiiewnnaiail 2(0-4-2) | - YSusviasnein
Project in Applied Chemistry Special Problems in Chemistry - USumiheia

19¢
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N13AUATINUITEAINE WY oYas19Y N15RRNLUY nsAuAINWITeINgIuTeyan1ag NMIoBNKUY
WT0Uidy M3 auslATIUITe NSRS N15AIATIER | 1iTeUidTe NMTUIEURlATINWITY NMTVIAEBY NTIATIER
Joyauarasurnan1snaaes iauenaIiy JayauarasunanIInaaes Lazn1silaueNaIiY

Literature reviews in related databases; Literature reviews in related databases;
designing research topics; research proposal presentation; | designing research topics; research proposal presentation;
experiment; data analysis and conclusion; presentation of | experiment; data analysis and conclusion; and
research project presentation of research project
SAC0301  NIEUIUNITHANNNQAAMNTTULAL] 3(3-0-6) | SCH2011  NITUIUMIHAANINEAFIMNTTULAL 3(3-0-6) | - USusiasedn

Chemical Industrial Process Chemical Industrial Process

NSEUIUNIHEALY: NSABUNSLaznIneiunss: NSEUIUNINEAL; NSABUNTEuaznInolunse:
woanlay; laieunaslsd; Jy; thena: Wind: weanesed: lule | weaalath laifvuaaslss: Ju; 11ea; 1Wnd: uoanesed:
fiwa; Vlnsidoy; wodlwes; wanafn; wavgmanmnssuaiidu 4 | lulediwe; Ulnsidoy; wedlues; nanafin; uavgnaivinssaadl

Production process of water; organic and By 9
inorganic acids; alkaline; sodium chloride; fertilizer; sugar; Production process of water; organic and
pigment; alcohol; biodiesel; petroleum; polymer; plastic; | inorganic acids; alkaline; sodium chloride; fertilizer; sugar;
and other chemical industries pigment; alcohol; biodiesel; petroleum; polymer; plastic;

and other chemical industries

SAC0303  MATIANITLASELRAIDE 3(2-2-5) | - - 9NLANTIYIWN

Sample Preparation Techniques

c9¢
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NSINUHULAZATENATDE19 InATTANISIAT Y
Fregrafiensiasginiaad n1sidadssuniu nsifivay
Wudu uagineinisaeufiamedifi osan1sTuun n1sula
ANUMINELALTIBHANTNARDY WarUfTRNITLAETos

Planning and sampling; sample preparation
techniques for chemical analysis; removal of interferences;
pre-concentration; and computer sciences for classification;
interpretation; and prediction of experimental results and

relevant laboratories

SAC0304  LALIVNINISLALAT 3(2-2-5)

Agricultural Chemistry

ANUEAYYesAY AuauTAnNIINIgAI LAl Lag
FINMVBIAY 5190 WMTNY N15UTLTUANLYANALYTAIVBIRY
nanNN13InN1ssme sy Jeuaznisldde arsiaiinnaslufu
INNITVINITNBAT N1TFUTOINIATTIURAAINAALATAUA
AT LNEATBYEE warUfoRmsfiiedes

Importance of soil; physical; chemical, and
biological properties of soil; plant nutrients; soil fertility
assessment; plant nutrient management principles;

fertilizers and utilization; residues in agricultural soil;

SCH2002  LATININNITLNEAT 3(2-2-5)

Agricultural Chemistry

ANUEAYYRU AuaNdRNaNIeAN AT Lay
FINNVBIAY 5198 MTHY NM5UTTUAINANENY TRIVDS
Au naNN15IANI5MeMTIY Yewaznisldde asiadinnas
TuAuaINNIIINITNYAT N155UTDINIATFIULNAINEAAY
Aufinuns Inuasdun3s uarufoRnisiAeades

Importance of soil; physical; chemical; and
biological properties of soil; plant nutrients; soil fertility
assessment; plant nutrient management principles;

fertilizers and utilization; residues in agricultural soil;

- USusasneian
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standard certifications of agricultural systems and | standard certifications of agricultural systems and
agricultural  products; organic farming, and relevant | agricultural products; organic farming; and relevant
laboratories laboratories
SAC0305  AuUaenfiuuarn1sINNITaIsIALl 3(3-0-6) | SCH1011  AuUasnsiewazn1TInN1saIsALl 3(3-0-6) | - USusiasiedn
Safety and Chemical Management Safety and Chemical Management
ANTIANITAIUAUUADANE @15LAN WazIDLEE N5IANISAIUAIINUADAAND d15LAll LazaadLdy
anvalgnnenmvewisaliinig ssuunslesiulazdanis | dnevagnianignmvesiesluiinis ssuunstesiuuas
BUNIY mmiﬁugmtﬁmﬁ’ummﬂaa@ﬁﬂuﬁaaﬂﬁﬁami way | IAN158 UMY mmfﬁyugwmﬁ'mn”ummﬂaam”ﬂu
ﬂgwmwﬁﬁm‘ﬁm ViosUuRng LLaEﬂJ;]MMWEJﬁLﬁEJ’JGﬁEN
Management of safety; chemical and waste; Management of safety; chemical and waste;
laboratory physical factors; danger prevention and | laboratory physical factors; danger prevention and
management; basic knowledge of laboratory safety and | management; basic knowledge of laboratory safety and
related of safety laws related of safety laws
SAC0308  ipdldAIneeans 3(2-2-5) | SCH2004  LAfiT@AINenAEns 3(2-2-5) | - Ususitasein

Forensic Chemistry
19 PR v o aaa I
NANNITNIAT NN 829 09N UDAINeA1ENS NS
Uszgnaldmnuimaniiiodinseimadlfiineaans Tanuas

a157AeAIUAL NATANITMTENAIBE1 NYVLNETAeITeq

wazUf U0

Forensic Chemistry

aaa s

PANNITNINALTN LA 829 DI ULAINGIANERAS NS
Usvgndldauimaniiiiiolinssinedfinendans Jan
LazasN ABIAIuAN WATANITIATENATIDE 19 NYUUIEN

WNeves wazUuRnismineives
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Principles of forensic chemistry; application of
any chemical science to forensic analysis; material and
controlled substances; sample preparation techniques;

related laws; and relevant laboratories

Principles of forensic chemistry; application of

any chemical science to forensic analysis; material and

controlled substances; sample preparation techniques;

related laws; and relevant laboratories

SAC0309  wialulafinens 3(2-2-5)
Latex Technology

v
°

audAimaaiitarnennveiigssssuriasi
gedunTsi AmnuEdesvietuardiady aseiidmsuii
g9 NTDDNFATUATNIINAN ﬂﬁ%ugﬂsw N1IATIVEADUAUNIN
ihens uazdfiRmsfiAeatos

Chemical and physical properties of natural and
synthetic latex; emulsion and latex stability; chemicals for

latex; latex formulating and mixing; forming rubber; analysis

of latex quality; and relevant laboratories

- gnLANT183v

SAC0406  NISHARASEIEIDN 3(2-2-5)
Cosmetic Production
UszLnnaasndndusiiniesd1e1s drulsznounas

N3RasI$U NIMRARURmN KA el nsUszgndldasal

wazUf U0

SCH2009  ANSHAMLASEIA87 3(2-2-5)

Cosmetic Production

29AUSENBULALNATANSYINHNENS U9ILAT B 9EN74

nsafnansanayulnsegeieieldluesasdions

- USusiasneian
- UsuaaSungsiedviie liviuay

LAYEDAARBINUNITHRIUNNDIDY
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Type of cosmetic product; ingredient and Cosmetic compositions and techniques of
formulation; product quality testing; utility of extract and | cosmetic production; simple extraction of herbal
relevant laboratories substances for using in cosmetics
SAC0501  AsLA3BNaRNaANE 1(45) | SCI3001  Nstw3uaRnaANYILarN1IANY) 1(45) | - USusviasednn
Preparation for Cooperative Education Weysannsiunsyinu - Wasudesedn
nsm3sNAMUNSauvasinAnwineueenUfuRnu Preparation for Cooperative and Work | - USuA188u18518791 lnginsou
@Qﬁﬂ’ﬂﬂiﬁlaﬁ%ﬁ’ﬂﬂ’lﬁ N32UUNTT LazszlUyulaUaAY | Integrated ndnwlindourhauaie iy

Lﬁﬂ?ﬁu&%ﬁ%ﬁﬂ@’] AsienanIuUsEnauns dnvazlazlenia
Y8IN15UTENBUBITN ATHAILIYATNAIN AMTTTU 938555
AIILIWITAAVIIN NFTGULAZUNAUDNAIIUANAT
Preparation for cooperative education before
internship about process and regulation; selection of
industrial organizations; job description and occupation
opportunity; personality development; morality; general
and professional ethics; able to write and present outcome

about the internship

Education

NsesENAMUNIaunauUN1sU TR UaNAIAN Y
TnsnsiSsudisafussuvaniadnuinagnisinuiBaysan
nsfumsTha Mawa e ug sy wu msdeans
Tuaanuiviay msvhauswAugdy asse1ussainin ua
NSRS EUAUNT BN IENAIALTIY TN TR UHUNS
Wanuewarnssatmnglunsioy Tnewufenssuds
UftRuazmsiFouiiauinuzaumand

Preparation prior to cooperative education
through learning about the cooperative education system
and work-integrated learning; developing essential
foundational skills such as workplace communication,

teamwork, professional ethics and readiness for the labor

PINWLNNAIALIIIUABINITISI LU
N15Y9UTINAUR D UITTEIUT T

AVITN BATNITIIIRUNAIUIAULD
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market and a personal development plan and goal setting
for future employment; focusing on practical activities and
skill development through experiential learning aligned

with the students’ field

SAC0502  @unafnw 6(560)

Cooperative Education

= £ o

nsufvanuluaniudsznounisi i gadesiu
anivaiivszgndifiniailidesndn 16 dav dndnwedl
Uszgnddanuziduninanudang meldnisauauguanas
SUAAYOUYBI813158 TinAn wagy Usza1uauueaniy
Usenaunis desenuransuiiRauseaniulsenauns

Full time working at least 16 weeks in
organizations related to applied chemistry; applied
chemistry student act as a temporary staff under academic
advisors and related officers of the organizations; working

report submission for organization assessment

SCI3002 a‘wﬁf\]ﬁﬂmLLazmiﬁmenL%wvsmmiﬁ’umiﬁwm

1 6(560)

Cooperative and Work Integrated Education 1

(CWIE 1)

s1e3vdideniouninou : SCI3001 : 153 BuEN
AafnykazNMsANY Y TANINMIIUNSINY 1(45)

nsseuilnensujianuasduaniulseneuns
wienmisnuilisdesiumansiifine aeldarnusuie
sgninsanrulsEneunIshazaniunsAnel laetdnAnwiay
UfiRnuaiiowduninyuvesanulsznaunisduszeziian
gaties 16 dUni wislaitiosnin 560 dlus Tnssjafunis
Bouilaseaiianadng szuumsvhanu wagunummiiluny

Alasuneuniny WeRmuvinveilassiuiiunsujifau ns

'
&

deansuaznisinuswiudduluaninwindenass aase

dumsuiinuindnwdesdarinsenunsujifiau seeu

TAs99ui b suneununy wasdiausranisuufause

- 1evind Inesjaduliindnuld
WFeug sruunsvinau laseasig
93An3 wazunu Tl uiile sy
1aUNNIBINENUUTENDUNT VIR
grursadsumanasanuly
gniniLana eNasele ae 19l

Uszansnn
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AN198UsETIMdngns nYoustafunisusziiunanin
Aansduazdmuaunuluanulszneunsesiaussuy
Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as if they were employees
of the workplace for at least 16 weeks or not less than 560
hours; focusing on learning the organizational structure,
work system, and roles and responsibilities in assigned
work to develop basic skills in work performance;
communication and working with others in a real
environment; upon completion of the work, students must
prepare a work report, a report on the assigned project,
and present the results of the work to the program's
lecturers along with receiving systematic evaluations from

lecturers and supervisors in the workplace

SCI3003 a‘wﬁf\]ﬁﬂmLLazmiﬁﬂ‘mL%ammmiﬁUﬂﬁﬁwm2
6(560)
Cooperative and Work Integrated Education 2

(CWIE 2)

- 91wl WWunisysannisaaug
gnisunledymiae §esdaaiuli
Undnwilmguduivszendldiie

wATYnluuTUNNITNIIUTI %30
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Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as employees of the

workplace for at least 16 weeks or not less than 560 hours
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to develop in-depth knowledge and skills; knowledge and
skills from integrated studies are applied to work and solve
problems in real work or conduct projects together with
the workplace; when the work is completed, students
must prepare a work report, a report on the assigned
project, and present the results of the work to the
program's lecturers along with receiving systematic
evaluations from lecturers and supervisors in the
workplace
SAC0208  LafiuszgnditoyuTY 3(2-2-5) | - - UNLANTILIN
Applied Chemistry for Community
VANNTINEANERSAUITTInYUYY N15d159UTUN
YUY ﬁﬂ‘mﬂiymLLamNLLmuLﬁ'aLm”ﬂzwﬂmamsgsmmi
ANuSIMBATiUsTEndAg LYY
Principle of science and community way of life;
community survey; study of problems and plan to solve the
problem by integrating knowledge in applied chemistry to
the community
SAC0209  FVinendmiuiaiuszend 3(2-2-5) | - - gNENTIETYY

Biology for Applied Chemistry
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Characteristics of organism; chemical of organism;
microscope; cell and metabolism; characterization of
microorganisms; prokaryotic and eukaryotic microorganisms;
cultivation and growth of microorganisms; metabolism of
microorganisms;  control  of  microorganisms;  basic
immunology; applications of microorganisms; and related

practical work

SAC0302 mﬁLﬂiwﬁ@mmwﬁmazﬁmﬁﬁl 3(2-2-5)
Wastewater and Water Quality Analysis
wdnmsRuseguazdde nMsnseiiase
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SCH2001 mﬁLﬂiwﬁ@mmwﬁmazﬁmﬁﬁl 3(2-2-5)
Water and Wastewater Analysis
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Principle of water and wastewater sampling; Principle of water and wastewater sampling;
analysis and determination in terms of physical; chemical | analysis and determination in terms of physical; chemical
and biological characteristics using standard methods; | and biological characteristics using standard methods;
interpretation of analytical results; quality control and | interpretation of analytical results; quality control and
assurance and relevant laboratories assurance and relevant laboratories
SAC0306  Urdudunarnsnamindulida 3(2-2-5) | SCH2007  Unduthsfunaznissamisiuuda 3(2-2-5) | - USusviasedan
Oil Palm and Palm Oil Processing Oil Palm and Palm Oil Processing
Unduiifu ssduszneumaaiivestduigiu n1s Urduity esAUszneunaaivesurdurity
aauaznsviliitutidunians mamseteseiaunin | nsatauagnisilidhiuiiduuiand msesaiieses
thifuthdy wasufiRnsiiieatos @ﬁumwﬁwﬁuméu wazUFAns ARt
Oil palm and its chemical composition; milling Oil palm and its chemical composition; milling
and refining processing; analysis of oil quality; and relevant | and refining processing; analysis of oil quality; and relevant
laboratories laboratories
SAC0307  ipfineAles 3(2-2-5) | - - ANV

Polymer Chemistry
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Type of polymers; polymerization of free radical;
cationic; anionic; Zeigler-Natta and  condensation;
polymerization mechanism of bulk; emulsion; solution; and

suspension and relevant laboratories

SACO401  ngveneuazAuUaenfuReIRUNAR Ut 3(3-0-6)

Product Law and Safety
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Enactment and standard related to herb and
product; certification requirement of Thai industrial
standards institute; certification requirement of food and
drug  administration; intellectual  property;  good

manufacturing practice (GMP) for health and beauty

product; consumer protection

- gnLANT183v

SAC0402  WAnfmaUaTA NKAZANLITRWY  3(2-2-5)
Introduction to Products for Health and Beauty
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Principles of nutrition and beauty; main
ingredients of health and beauty products; production
processes and international product standard certification;
creating prototype products to extend to the community;

and relevant laboratories

SAC0403 m'iLLUigUi’mQaUﬁmqmmwLLazmmmu 3(2-2-5)
Processing of Health and Beauty Raw Materials
YaULYALArAIN 1A YDINITUUTIUTRG AU AT

AnLianviinuarnsnIsuingiu nannisvesnalulagniswys

5v tadomsuisgy wazfoRnsiiiiendes
Scope and importance of raw material

processing; classification and preparation of raw materials;
principle of processing technology depending; processing

parameter; and relevant laboratories

- HNLENTIN

SAC0404  WenwLAl 3(2-2-5)
Phytochemistry
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Medicinal plants; organic compounds and
phytochemical groups with biological and chemical
properties; extraction and separation techniques from
plants; structure identification by spectroscopy; medicinal
benefits and relationships of active compound structure
and biological activity; utilization of phytochemicals and

relevant laboratories

SAC0405  ANEIPNENTIATTINa 3(2-2-5)
Science and Business
‘vié"ﬂmﬁ‘vlEJ’]ﬂ’lam‘LLazmiﬂizﬂaUﬁqiﬁﬁ] 299N

N13MATA NITHAIUINITNAIALAZNITELETUNITVIE N1TDDNLUY

UsT9S LagUfiRnsAAeTes
Scientific principles and business; marketing

platforms; marketing development and promotion;

packaging design; and relevant laboratories

- HNLENTIN
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SAC0407  WanAmuailuAsITOU 3(2-2-5) - 9NLANTIYIWN
Household Products
AMsHARUE1E1991Y thendndn ﬁﬂmﬂfuﬁﬂgu
thendreteninfesdan tevhauaveniiu tendanszan
LagnANF eI ) wagfRnsfiiedos
Production of dish washing liquid; cloth
detergent liquid; softener liquid; bathroom and toilet
cleaning product; floor cleaning product; window cleaning
liquid; and other products; and relevant laboratories
SAC0408  msUssendldayulng 3(2-2-5) - ALENTIYIN

Application of Herb

Ayayulng nsadnasdidyainayulng A
JesduRntvamguaiivazamaut® n1sussgndldasulng
Tupns v1¥nwlsa uaziniesdios wagfuRn1siiietes

Herbal, herbal active compounds extraction;
basic knowledge related to phytochemicals and their
properties; application of herbal in food; pharmaceuticals;

and cosmetics; and relevant laboratories
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Spa Products
Anwianuimluifefvayulnsifiequaimuas
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General knowledge of herbs for health and

beauty; including their pharmacological properties and
active compounds used in spa products; principles and
techniques for developing and manufacturing various spa

products

- 51839
- iainugnsidugUsenaunisli

InAnw

SCH2010  Aneinslminieail 3(3-0-6)

Modern science in chemistry

wiTATe Tandugs wilumelulad naUszgndld
wilusudwindeunazndnu n1sefuseuaznsiiaue
nauiiodnasunsAndainnTsy

Green  chemistry; advanced  materials;
nanotechnology; the application of chemistry in
environmental and energy sectors; discussions; and

presentations to promote innovative thinking
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SCH2012  waAnsnuaayulnsyuvy 3(2-2-5)
Community Herbal Products
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Classification of medicinal plants;
phytochemicals; biological activities of active compounds;
extraction techniques; bioactive compound concentration;
application of Community medicinal plants for food;

medicine; cosmetics; and relevant laboratories

- 518 L
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SCH2003  NSWAIIAANTSUNTSEUINIUAL 3(2-2-5)
Development of Chemistry Learning Activities
WUIARNITIARANTIUNINLAT dulsznauliaie

Arewadl Tassrumaadvdeuuimnedun fidaadunisiamn

Hl38u N150nLuUkazInfanssuniual wiouiteTauay

Uszhliung

Concepts of chemistry activities such as

chemistry camp, chemistry projects, etc. for learner
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development; designing and organizing chemistry activities
along with measuring and evaluating
SPHC007  Wanddwiuinenmansussynd 3(2-2-5) | - - YALANTILIN

Physics for Applied Science

wisuasta3asdoTn nsmluazaunis Usuamng
HaAnd wswaznisindeudl nufduazndsny audivesaans
Audeu uad ides g osdu uasfdnduseynddmiy
Wiy UiTRnsiRededaeniunmsussgndauans

Units and instruments, graph and equation,
physics quantities, force and motion, work, power and
energy, properties of matter, heat, light, sound, basic
related

electricity and applied physics for energy,

experiments in with focus on the applications each of field

SCI0003  Wandiiugu 3(2-2-5)
Fundamental Physics
wihswaziadedioln USunameidnd uswwaznis
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Units and instruments; physics quantities; force
and motion; work and energy; momentum and collisions;
heat; basic electricity and related laboratory work with
emphasis on applied science
SAC0101  waniAdl 1 3(3-0-6) | - - INLENTIEIN
Fundamental Chemistry |
lassasnsernoy an319579 Museiadl Usuauduniug
wid ‘U@ﬂLL%QLLﬁ%‘U@QL‘Mﬁ’J GURLBME!
Atomic structure, periodic table, chemical bond,
stoichiometry, gas, solid and liquid, solution
SAC0102  UfjuRnisndniadl 1 1(0-3-2) | - - gALENTIEIN

Fundamental Chemistry Laboratory |
inwrUfRnsiAeafundniad 1
Laboratory course dealing with fundamental

chemistry |

SCI0004  LATitug Y 3(2-2-5)

Fundamental Chemistry
lAseasesneu A1519519 Wuseiad YSuiu
duius wia vesudlazvounal @15azane wildunsd A
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Atomic structure; periodic table; chemical
bond; stoichiometry; gas; solid and liquid; solution; organic
chemistry; safety and relevant laboratories
SAC0103  pglaransdmsuaiiussend 3(3-0-6) | - - YALANTILIN
Mathematics for Applied Chemistry
TBnsduiiegns mylnmeiteyaideiy Jova
TyalAlense19a dadiunazdnsndiu n1suUsHU nsUsTuIuAT
fufiuazU3anms ssvuaunadadu AUNSITIYRUS auns
UFWUS aun15a0n157u T1AT18YAULUTUTIUNNED A
AvduIUS
Sampling method, preliminary data analysis,
percentage, rule three in arithmetic, proportion and ratio,
variation, estimation, area and volume, system of linear
equation, differentiation, integration, logarithm, statical
variation analysis, correlation
SCI0001  AdinFNARSAugIY 3(3-0-6) | - MeAvlnl

Fundamental Mathematics
LR ASSNAIANSLIUBIAY AUNISWALAISWAANNNS
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Set; elementary logic; equations and their
solutions; functions; probability; statistics and basic data
analysis; percent; rule of three in arithmetic; proportion

and ratio

SCI0005 szt lauasIuAINeIAEns 3(2-2-5)

Research methodology for Science

ANUNNEY anvuy kasid1u1en15Idy Ussian
WAENITUIUNITITY N1TAINUAT gunIn15378 Aawdsuay
auufgnu nMsiunuTindeys alfwasnisieszideya n1s
WeulAT93191azI1891UN19398 N15UTZIuYIT N1siine
19ulU1Y asservssaudnidenazimalaisn1sided 1u
Ivmansiazinalulag

Definition; characteristics and research goals;
type and research process defining research problems;
variables and assumptions; data collection; statistics and
data analysis; outline writing and research reports; research
evaluation; applying research results; researcher ethics and

research methods in science and technology
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SCI0007 AMeINMsAuUInKazN1TUTEENALY 3(2-2-5)

Yy Uszhivg

Computing Science and Applied Artificial

Intelligence

AnwwuAndeiualunisunlym nsieszi
wAERBNLUUSANDINN N1sUsEENdlS
weluladdynussivsiuingrmans Anufianisldiaioes
folgauszAvgiie Tiasesideya szuudnlulid uas
winnssu ysannstygylssiviivesdanuimainermans
uaztnAlulad

Computational thinking for problem-solving;
analysis and algorithm design; application of artificial
intelligence (Al) technologies in scientific domains; practice
using Al tools for data analysis, automation systems,
innovation development; integrate Al with scientific and
technological knowledge for practical and interdisciplinary

applications

- 518 L
- W U189 TN Y sUInITN LY

walulag

SCI008  NWBINgWANTUINEAIENS 3(3-0-6)

English for Sciences
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Study and practice English skills in reading,
writing, listening, and speaking through scientific content in
the form of abstracts, research reports, and scientific

articles
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SBICO10  mAlANUFIUNIYIINGT 2(1-3-4) | SBI1001 nATANUFIUNINTYINGT 3(2-2-5) | - USusiasedn

Basic Techniques in Biology
nsldeunsafuaznisnisnaisiad i ugiudie
A15ANINITINGT N15Ie3BuIeg T e nwIdiend e
anssAuLUUltLas 11531 INNITINEIAIERS N1TEIBATN
AalTindmunuinemans Fnweniseenuuuuinnssuiie
N15UHURNIIMTIING wazimalindu 9 AUANULNTEL
Using basic equipment and preparing chemical

solutions for biological studies, specimen preparation for

Basic Techniques in Biology

nsldeunsafuaznisnisnaisiad i ugiudie
A15ANEINITINGT N15Ie3BuiIeg T e nwidiendes
ganssminuulduas msamwdndusiondddinluviesiy
waznATABY 9 AILATILIAL TN

The use of equipment and the preparation of
basic chemical substances for biological studies; specimen

preparation for light microscopy; development of products

- Usutilusaou

- UsuAesuiesein lnedaiiderinue
nseenuuULIAnssIien 1R TN
Fmereen WeswmniunadndnsSeuii
NI MadNSNITTeUITEAUUT Y nIAY
FALLBYANATNENITTEUTAINUIATFIY

ADATEAUDANANY W.A. b&od

q

lisht  microscopy, scientific illustration, biological | derived from local biological resources; and other
photography, skill in innovation design for biology | appropriate techniques
laboratory, and other technique as appropriate
SBIC103  Hnengn 3(3-0-6) | SBI1002  Hv3FANe 3(3-0-6) | - USusitasedn
Ecology Ecology - Usuresuiesieivn Taei uiate
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Fundamental principles of ecology from the Fundamental principles of ecology, covering
levels of organismal ecology, population ecology, | topics from organismal ecology, population ecology,
community ecology, ecosystem ecology, and conservation | community ecology, and ecosystem ecology to landscape
biology ecology; introduction to conservation biology
SBIC104  Ufumnsiinieinen 1(0-3-2) | SBI1003  UfuRnsiineineniieinel 1(0-3-2) | - YSusviasedn

Ecology Laboratory

IFn1sAnvinardfuanisiietasuanudla

Ecology Laboratory

Fn1sAnwnardfuanisiietasuninudnla

-USUAIBS U85187 97 LAY QYD

TAing1seaun AviAda1uaui1Ini

fnminerseiuddldie Guainerseiulszans dnainer | fueineseduaddte dudnesedulseens Sueinen | vemans
SEAUUYU TAve1sruuing NsAnwInIeauY sERuYLYY Tnmiveseauglviam wasineingrssuuie
Methods and practical work to demonstrate Methods and practical work to demonstrate
ecological principles of organismal ecology, population | ecological principles of organismal ecology, population
ecology, community ecology, ecosystem ecology, | ecology, community ecology, ecosystem ecology, and
fieldwork landscape ecology
SBIC111  megAnAuazassienvesiivlazdn 3(3-0-6) | SBI1004 NEAnIALATEITINEIRSTLaZER 3(2-2-5) | - USuswasednn

Anatomy and Physiology of Plants and Animals
NYINIAVDITTUVLBALALIINVOINTIADN LULNUDE
Fu Anudutussewinefisuazi 5Ny Msiaulaiay
wigluiiy msduiugvesiio neiniauazaiTine sy

mM3snwnmesismalarszuveiizvesdnilinszandunds

Anatomy and Physiology of Plants and Animals

N8INIATBITTUVLDALAZIINVOINTYADA LULNUDA
Fu pwduussywinaivuazin 5Ny Msiaulauay
wiglufiy msduiugvesiio neiniauazaiTinefiiisadiu

n13snwIneEsIsInaLarsrueieIzvesdnlinsyg ndunds

wazUfuRn1sneITes
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Anatomy of shoot and root system of flowering Anatomy of the shoot and root system of
plants, metabolism, plant and water relations, plant | flowering plants; metabolism; plant and water relations;
nutrition, plant growth and development, plant | plant nutrition; plant growth and development; plant
reproduction, anatomy and physiology of vertebrates in | reproduction; anatomy and physiology of vertebrates in
relation to homeostasis and organ systems relation to homeostasis and organ systems; and relevant

laboratories

SBIC105  tiugmans 3(3-0-6) | SBI1005  tiugenans 3(3-0-6) | - USusvias e

Genetics

WugAansvauuwaa e Jndnsivad n1suus
waduwasnisuenlasiilenlululndauazluleda Idnsdinves
Aafldiniauiusuuvendoma Tassads Tlun ugnssusesu
lutana n1saeasia n1suuasia dundu n1saiuaunis
LansoenYesBu fugimnssu lsafiinananuisunfvesdu
wazlaslulay

Mendelian genetics, pedigree, cell cycle, cell
division and chromosome segregation in mitosis and
meiosis, life cycle of sexual reproduction organisms,
genome, molecular genetics, transcription, translation,
mutation, regulation of gene

expression,  genetic

engineering, genetic disorder

Genetics

Wugmansvesuwag nMsuuseaduuululndauay
Tuleda A13NUTNITU NITUAAIBBNYBITY N1TATUANNIT
LARIDBNVRITU NTNANNUT WUTIAINTIU N1TARLEENATY
593UA WugmansUszaIng MalAndalTinulnlnduazay
wannnang

Mendelian genetics; cell division: mitosis and
meiosis; genetic materials; gene expression; regulation of
gene expression; mutation; genetic engineering; natural
selection; speciation and

population  genetics;

diversification

-Usumaduresiedvn lagiuitenns
AMLADNANTITUYIR ﬁuqmam‘ﬂizmm
AMsNeFTInslalndkazANunaINane

ANUANUANINTNVDIFARS
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SBIC106  UjjURnsiugenans 1(0-3-2) | SBIL006 UfURANTHugenans 1(0-3-2) | - USusiiasedn
Genetics Laboratory Genetics Laboratory
UfURn15iganswad nsudawaduuululndauay Ufuinismsuvseaduuululvdauayluleda aiy
lule3a anwtanlu wyjidenvesnu wuudaedasaieiou | Wendu nydenvesru wuudiasdasiadamdue nsuend
18 MIuenAdueanddidin n1siesgdineaid msfinw | 1Bueanndaddia nshinssineed nsfnsdnuaenig
ANWUEN LN TTUTIRUA MLAZUTINM MIuATaviwarns | sugnIsudauninkazUsuia Msuidyviuazniseduse
aiuseeiugmans meiugaans
Laboratory of cell cycle, cell division: mitosis and Laboratory of cell division: mitosis and meiosis;
meiosis, probability, blood group, DNA structure model, | probability; blood group; DNA structure model; DNA
DNA extraction, pedigree analysis, qualitative and | extraction; pedigree analysis; qualitative and quantitative
quantitative traits in genetics, problem-solving and genetics | traits in genetics; problem-solving and genetics discussion
discussion
SBIC101  9a¥33nen 3(3-0-6) | SBI1007  9a¥IINeEN 3(3-0-6) | - USusviasnedn
Microbiology Microbiology

NuUFIUYeIRaTIIne tassaiagadlnsueslonuay

guAslon N3N dugIuingt a39Inen nsasydaule
Wugenans Msduiug Manuaugaunsd giAuiuvedsane

¥
] a

Aawdelsn Ustlovinaslnyuewqiunid
Basic of microbiology, structure of prokaryotic

and eukaryotic cells, classification, morphology, physiology,

g uveRatTinel laswaagadinsanslonuasy

A13len NITNTILUN FUgIUINGT @358 NTAUNUG N3

Y v

WigAule N1sAIvANAUN3E QiiduiuvessaNesialeln
Usglovluaglvwueqiuysy
Basic of microbiology; structure of prokaryotic

and eukaryotic cells; classification; morphology; physiology;

88¢
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growth, genetics, reproduction, microbial control, immunity | reproduction; growth; microbial control; immunity and
and infection, advantages and disadvantages of microbes | infection; advantages and disadvantages of microbes
SBIC102  UfURn139a¥33Inen 1(0-3-2) | SBI1008 ~ UfjURAN59aTIINeEN 1(0-3-2) | - YSusviasngdn
Microbiology Laboratory Microbiology Laboratory
n1sldndesqanssamiuasnisdoudydunsy maila n1sldndesganssatuaznisdondduniy waiea
Uaanite miL(ﬂ'%ammmiﬁm%’mgawﬁw%é wadansuen | Uasmide miL(ﬂ'%ammmiﬁm%’mgawﬁw%é wmAlANITUEN
Wouarnstuduaugdunis wunuedduresndunis n1s | Wowsznisdusiuiugdundd wunvedduresgdunis s
AUANRALNIE MelaTgvinunmuanilaelddunie AUANRALNIE MIlaTgvinunmuanilaelddunie
Microscopy and staining, aseptic technique, Microscopy and staining; aseptic techniques;
culture media preparation, microbial isolation and counting | culture media preparation; microbial isolation and counting
technique, microbial metabolism, microbial control, water | techniques; microbial metabolism; microbial control; water
quality analysis using microbes quality analysis using microbes
SBIC107  AUMAINUAIININTINNLAY 3(3-0-6) | SBI1009 AuMaINaI8NI9TININlY 3(2-2-5) | - USusviasnein
Fnenseysnslusiesiu viesdiunasivivenoying - U3udesnein

Local Biodiversity and Conservation Biology

Mé’ﬂﬂ’]iﬁ"}’wmwg%aqﬁnﬁ%ﬁm Usg IR Taiunig
a3 oedolun1s@ner N15TATIUY AUNLIEYEIAINY
PAINUA189N1973200 N5IUTELevUVDIANUNAINKAI8N

Fanmiluvieadu MIAnAULAZNITFYIFEAUNAINTAIENIA

Local Biodiversity and Conservation Biology

wdnnsdnvanyvesdditin masadeinenmans
M558y Tedaldin FTammsnaniug anunuisvesniny
NaINYa1en193101N Y938ANAINANUNAINNAIENNTINN
11591914 #a¥N15UTNI5VeeTEULTLIA N15UTNYAIY

PANNTANYNTINNLALTLUUTLIA N5 USElevia1nAIY

o

- YSunnivusssenedulvussensnay

U URng
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FIN ﬂ’]ialﬁﬂi‘;ﬂﬂﬂlma’]ﬂ‘Via’lEWl'N%’JﬂWWLLa%'ﬁg‘UU‘aL’M Lﬁ‘u 'Vm’]ﬂ‘ﬂaﬂEJ'1/|N%’JJYW\ILLa%ﬂ’ﬁU%ﬂWi‘U@ﬂi%UUﬁL’Jﬂ@?j%‘i?jyﬂgu
dsdiPinuazszuuinelusiosiu whiddiTnuagszuuinaluriesiu Ujoansfiieades
Principles of classification, phylogeny, tools in Principles of biological classification;
systematics, definition of biodiversity, utilization of local | nomenclature; identification; phylogeny; definition of
biodiversity, biodiversity threats and effects of biodiversity | biodiversity; the factors threatening biodiversity, ecosystem
loss, biodiversity and ecosystem conservation with | functions and services; conservation of biodiversity,
emphasis on local organisms and ecosystems ecosystem functions and services; sustainable use of
biodiversity and ecosystem services, with a particular focus
on local species and ecosystems; related practical activities
SBIC221  F7ANENNIAAULLAZNITIBAILIINY 3(2-2-5) | SBI1010 FAMEAEINLRAY N TAAINIY 3(2-2-5) | - USusviasnedn

FITUYIRA

Field Biology and Nature Interpretation

n1sEukazn i udeyadiinenluninauiy
ﬂ’]i@’ﬂﬂLL‘UU"LJ’QJJGIﬂiillﬁ’m%JUﬂ’]ia‘l’ﬂﬂ’J’liWTlJ’]EJﬁiﬁlJ‘U'laLﬁaﬂ’]i
auinduazmvieaiisndelnalususuviosiu

Planning and execution of fieldwork in biology,
innovation design for nature interpretation for conservation

and ecotourism in local communities

SITUVIR

Field Biology and Nature Interpretation

mMInsNukazivdeyadaineluniaauiy nsld
iwumiaumﬂgﬁmam%ﬁmé’u N3d0ANLVINESTTIALTE
n15ousnY wazn15lduselevianNANUNaINNaIEN1FININ
wazsruvinmegedidu iWuszvuinawazaniud luyuy
Viosiu

Planning and execution of fieldwork in biology;
introduction to geographic information systems (GIS);

nature interpretation aimed at promoting conservation

- YSumasu1es1edvn tnewiumdenshy
sguvarsaunandeansidosduny

AMUNINTNVBIANERS
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awareness; sustainable use of biodiversity and ecosystems,
with emphasis on local ecosystems and communities
SBIC109  A3LTaTIINGD 3(3-0-6) | SBI1011  vATLAIYIINEN 3(3-0-6) | - USusiasedn

Biological Chemistry

dudsznauniuaivongad laseasne audhlas
wii1fivesansdaluiana ssuudrinesvesd i Tin toulusd
805l TINFWULALLIUNUDETN N1TAIUANNTUARIBDNNIS
WugnIsy NsUszendldrnudmadaiiluanidumudaine,

Chemical composition of cells, structures,
properties and functions of biomolecules, buffer systems
in living organisms, enzymes, hormones, bioenergetics and
metabolism, control of genetic expression, application of

biochemical knowledge in biological research

Biological Chemistry
druusznauniuaiiveagad laseasns aulflas
wii1fivesansdaluiana ssuudrinesvesd i Tin toulusd
goiluu Yndsnuuaziuunueddu nsUssendldninugnig
Fupdluaideiuiinine
Chemical composition of cells; structures,
properties and functions of biomolecules; buffer systems
in living organisms; enzymes; hormones; bioenergetics and
metabolism; application of biochemical knowledge in

biological research

-Usumasurgsieivn laudniitens
ATUANNITHAAIDDNNIINUTNTINOBN

Wesngdeuduilomhiyniugeans

SBIC110  UfuRnsialiadyinen 1(0-3-2)
Biological Chemistry Laboratory
wedafiugiumsduad autfvesnsaraesilies

nsdnwiautAvesas¥iluanawarnisvinansdluanalv

U3gns aunamanivesoules nalnlunszuiunsiuunued

Fuvesanstiluana

SBI1012  U{URN ST INeN 1(0-3-2)
Biological Chemistry Laboratory
wedafiugiumstaed authvesansazaretvlios

nsdnwiautAvesas¥iluanawarnisvinansdluanalv

U3gns aunamanivetoules nalnlunszuiunsiuunued

Fuvesanstiluana

- USusasneian
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Basic techniques in biochemistry, properties of Basic techniques in biochemistry; properties of
buffer solutions, study of biomolecule properties and | buffer solutions; study of biomolecule properties and
purification of biomolecule, kinetics of enzymes, | purification of biomolecule; kinetics of enzymes;
mechanisms in the biomolecule metabolism mechanisms in the biomolecule metabolism
SBIC117  &uuuIMTINeN 1(0-3-2) SBI1013  dunwaznslidyanusefugnadainet 10-3-2) | - Ususiasein

Seminar in Biology

AMSUNEUBUNANLININT A VIVITIINYI1N
MsaFinmaiienseduse

Presentation of academic articles in biology and

related field for discussion

Seminar and Application of Artificial Intelligence
in Biology

nslitygrusedviiionsduaitunanuivinig
Med3nenazadied elunisviaus nstlaueunaAI
FyrnsluanundedaIneansemans i i 89999910
Msasivmsiieniseduse

The use of artificial intelligence for academic
articles in biology and creating presentation media;
presentation of academic articles in biology or related

fields from scientific journals for discussion

- J3uAesuneseiv Tneud omdn
nsldtlynuseAvdionisduaitunaan
Sgn19n198 3N nazaded olunis
Yiaue i elidenndestuulauiy
UMY AURBINTVRIRNdLlAE I

\dY wavAuTiuEd e

SBIC217  wialulag¥inmseavluiana 3(2-2-5)

Molecular Biotechnology

'
=]

Punazdluy mihawagnabnnisyinauuesdy wada

s s

madlufinduaglusileding Wuglemnssuivaddinudaiug

q

SBI1014 T3 menluiana 3(2-2-5)
Molecular Biology
Junazluidnd i Muarnalnnisvinauveady
a =~ a ¢ A a ¢ v a U a ada
wiatanedluinduaglusilefind Wuglenssuiuadidinuas

1Y

Wug Trvansaunaeans wasUuRnsineItes

- USusiasneian
- Usutdesreivnlvdaiudenmnasany

WamuNNIU
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Fransaumemans n1sussgnaldimalulagdinmsyauluana
warUfURnsiiAeates

Gene and genome, function and gene
mechanism, technique in genomics and proteomics,
genetic engineering and genetically modified organisms,
bioinformatics, applications of molecular biotechnology,

and related laboratory

Gene and genomics; function and gene
mechanism; technique in genomics and proteomics;
genetic engineering and genetically modified organisms;

bioinformatics; and relevant laboratories

SBIC115  @InenszauLtasuay 3(3-0-6)
FrimeTuianaiiugu
Basic Cell and Molecular Biology
UsgiAlAeaiuiad wadlnsuaslenuazgunslon
Tassadsuaguinives eosuniuad daiuil e uivad
nsrvIuNMskaznalnfiiendestuTgdnaiwad maiudsuanin
vouwad uaznsianuimueadlulszgndldlusueing o
History of cell biology, prokaryotic and
eukaryotic cells, structure and function of organelles,
cellular membranes, processes and mechanisms related to
cell cycle, cell differentiation, and applications of cell

biology

SBI1015  ¥Ineveesas 3(2-2-5)

Cell Biology

UsziAiAeduwad wadlnsueslenuazguailon
Tassadsuaguini ves eosuniuad diui e uiwad
nsrvuMIkaznalnfiisadestuigdnaivad maiUdsuanin
Yauwad kazn1suiaNuiauadluusrendldludiusiig
wazUftRnmsfiieades

History of cell biology; prokaryotic and eukaryotic
cells; structure and function of organelles; cellular
membranes; processes and mechanisms related to cell
cycle; cell differentiation and applications of cell biology;,

and relevant laboratories

- J3uswasreTvnasid ennsnedvd
Lﬁ'méﬂlmﬁ'u%ﬁwmiuLaqaﬁyugmaaﬂ
1 0991 AugFautuT v T2TNen
luana

- YSuannimusseretduiviussensuay

e
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SBIC222 MR WANSMTNNYUAL 3(2-2-5) | SBI1016  MsWimuNHARAMIIINHYLAY 3(2-2-5) | - YSusviasnein

dnilmsugiaviosiu

Product Design and Development from Locally
Economic Plants and Animals

MsausAnfueiannineginsdinwluviesiu
nseenuuUdveltegsia nsidugUsnoudiduiad susae
uInNIIY

Product development from locally biological
resources, branding design for business, innovation driven

entrepreneurship

dniasugiaviosdiu

Product Design and Development from Locally
Economic Plants and Animals

nsas1NAn AT A uLuuIInnIne1nsTininly
ﬁﬁ]ﬂau ﬂ?ﬁ@@ﬂLLUUUiiﬁ!ﬁm‘ﬁ LagnNITUILEUDNAIY

Prototype development from local biological

resources; packaging design; and product presentation

- UsuA1aSU19518391 Tag i uRI99nS
° a o ¢ A & a o o
Yausnandueiisaandudesnduly

115UsLNDUDITIN

SBIC114  @dfAn19TInen 3(3-0-6)
Statistics for Biology
U321a19930UI9n19023187 N11599ALUUNIT

NAABY NTNAFBUANNAFIUNERA N153LATIERTaYaR Y

Wawnsudnsagy
Types of biological variables, experimental

designs, statistical hypothesis testing, using statistical

analysis software programs

- gnLans1EIV eI NTL Hevngngounu

11 s lguiTideanuinendans
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SBIC211  nemstagumediiveluana 3(3-0-6) | SBI2001  Anen1sUagiumstvinenluana 3(2-2-5) | - YSusviasedn
Current topics in molecular biology Current Topics in Molecular Biology - USuanivussenaduinnussensuay
Ingrnsinamilutegiuisatuiainealuana Ingrmsinmtlutagdudsaduiiineluana | Ufdans
wagn1sUsEyndld Msdudunaziemgiunanauivnaie | waznisusegndld msdudunariinsgiunanuivnisiile
nsenUseY nsenUseY
Currently advanced topics in molecular biology Currently advanced topics in molecular biology
and applications, searching and analyzing academic articles | and applications; searching and analyzing academic articles
for discussion for discussion
SBIC212  Fyansaunaenans 3(2-2-5) | SBI2002  Fransauwmerans 3(2-2-5) | - USusiasnein

Bioinformatics
n1sdvAutayanis@inmiazdiingaluianauu
w3er1edwmesidn grudeyansaianddnuazlusiu n1s

FiasreiansuRsueRarnInarily N5IATILMLATIAS LAY

=

mimvesduuarlusiu Msnsgianuduiusneiuiiile
wardTmuinis msdaseideyalasldlusunsuneuiiames
MeuTIEsaunAvLA3 08 dunesiln n1sulanadeya
nazmsUszgndly wazUfdRnnsiiieades

Searching the biological data and molecular
biological data through the internet, nucleic acid and

protein databases, analysis of DNA and amino acid

Bioinformatics
n1sdvAutayan1afInInuazdine luanauu
w3er1eduwmesidn grudeyansaianddnuazlusiu n1s

FiaseiansuRsueRarnInarily N5IATILMLATIAS LAY

=

mimvesduuarlusiu nMsinsgianuduiusneiuiiile
wardTmuinis msdaseideyalasldlusunsuneuiiames
MeuTIasaunAuLA3 e dunesiln n1sulanadoya
wazmsUszgndly warUfdRnnsfiieides

Searching the biological data and molecular
biological data through the internet, nucleic acid and

protein databases; analysis of DNA and amino acid

G6¢C



NANGATINYIAEATUUAN §191U1TIINeN

nangasuTulse w.a. 2566

wangnsIneAansindgia a1u1ivinerdansuay

AflaAans naNgATUTUUTE W.A. 2569

RN8L1R

sequence data, analysis of the structure and function of
genes and proteins, phylogenetic analysis, analysis of the
data by using bioinformatics software from the internet,
interpreting the data, and its application, and related

laboratory

sequence data; analysis of the structure and function of
genes and proteins; phylogenetic analysis; analysis of the
data by using bioinformatics software from the internet;
interpreting the data and its application; and relevant

laboratories

SBI2003  wialulagdinw 3(2-2-5)
Biotechnology
NAaNNTT AINUAUIGUAEW AIUINITVUD
wialulag¥inn Anudfgylazunuimasanalulagdanin
fu iy d05 9115 MIUNNEwazdndon N13ATUALLAY

ANYRaRAAEN19TIN N NSngFunalygiuas nguuiei

a

Aerdesiumaluladdinim msfnwvigauuenaniud uay
UftRnsiAeades
Principles,  definition and  evolution of
biotechnology; importance and role of biotechnology in
plants, animals, food, medical, and environment,
biocontrol and biosafety; intellectual property and laws for

biotechnology; field trip; and relevant laboratories

- g3 lnli elvidenmasanuAlINy

fosnsvegildladiudy
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sBic215  wirluladTanmAunden 3(2-2-5)
Environmental Biotechnology
ndnnsiugiudumeluladianmdanadeuuas
wafivdwinday n1sdesdalenisdanin nstidauazmin
vaudy nMs1veudsnazvenialdainlssugnaIuns s
THUselowid msfnwigauuenaniuil warUfiRmsiiieades
Basic principle of environmental biotechnology
and pollution, biodegradation, waste treatment and
disposal, utilization of waste and by-products from

industry, field study, and related laboratory

SBI2004  wiAluladTnnndwindey 3(2-2-5)
Environmental Biotechnology
ninmsiugrudumeluladfanmdanndeuuas

wafivdwinday n1sgesdaten1sdanin nstidauazmin

vy nMsveudnazvenieldainlssugnaIuns s

THUselowd msfnwigauuenaniuil wazUfiRnmsfiieades
Basic principles of environmental biotechnology

and pollution; biodegradation; waste treatment and

disposal; utilization of waste and by-products from

industry; field trip; and relevant laboratories

SBIC206  Masyulng 3(2-2-5)
Medicinal Plants
ANUINEwazANEAy Uselewd nsudsiuuay
nsUszyndldfivayulnsiduies osdronsuazeninuilsn ms
Wanfivasulnslaglduinnssy warUfiRnsiifedos
Definition,  significance,  processing  and
applications of medicinal plants in cosmetics and medicine,
innovative products from medicinal plants, and related

laboratory

SBI2005  iwayulng 3(2-2-5)
Medicinal Plants
ANUnINgLazANd1Asy Uselewd nsudssuuay
msUsegnaldfivayulnsiduaiosdionsuazerinulsn uas
UftRnsiAeades
Definition,  significance,  processing,  and
applications of medicinal plants in cosmetics and medicine;

and relevant laboratories

- USusiaseian

- YSusiaseinn

- UdsuAesuies1e7en Taedaiadens
Wanrnsanulnslaelduinnssueen
v 9991014 umaﬁwﬁmu?&mi’ﬁlqm’j’l
F18ALLBANARNE NS BUTANNINTFIY

LAUDAUANY N.A. b&od
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SBIC207  msknnzideanaaely 3(2-2-5) | SBI2006 maiwwidesilaitionaelyl 3(2-2-5) | - USusviasnedn

Orchid Culture

n1sveneugndell walAnszE i oiie
néaelsl dadefiifeadestunisasyiulnveandasld wuama
Tumseysneiugndelil uazufoanisiifedos

Propagation of orchids, orchid tissue culture

techniques, factors influencing growth of orchids, guidelines

Orchid Tissue Culture

n1sveneugnaglyd wmallAnssasuioide
néaelsl dadefiifeadestunisasyiulnveandasld wuama
Tumseysneiugndelsl uazufoanisiiAedos

Propagation of orchids; orchid tissue culture

techniques; factors influencing growth of orchids; guidelines

- YSuTpsneivn dennanaiuLiian

for conservation of orchid species, and related laboratory | for conservation of orchid species; and relevant
laboratories
SBIC219  mswwwdsuiiafeliinenuazliiuseiu  3(22-5) | SBI2007 nswnzideadledelinenuagliiuseiu 3(2-2-5) | - Ysusiasiedan

Tissue Culture of Floriculture and Ornamental

Plants

vinmswnedsaiodeiin wednvasnide Tudiu
finenuarlsiuseduidouhunldlunsmeiEss nswauns
Duitvdulmianmsineides fredransinedsadodeld
aonuarliuseduii ddyuieidn nislduselovdunanis
wneidsaiedeluams liaenuagliusedy wagUfoRnisd
Hetes

Principles

of plant tissue culture, aseptic

technique, explants of floriculture and ornamental plants

Tissue Culture of Floriculture and Ornamental

Plants

wdnmsineasaiewfofia wadalasnide Tudu
finenuarliuseduiidouhunldlunsmeiEss nswaunns
Duitedulmiannsnsidss msmnzideaiedslinenuas
iseuiiddyuisuin uasufiRnisfiiendes

Principles of plant tissue culture; aseptic
technique; explants of floriculture and ornamental plants

for culturing; plantlet regeneration; tissue culture of some

- YSumasuigsigdviluiiaanunseduuin

YULATIAIANUNNELAL
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for culturing, plantlet regeneration, example of tissue
culture of some important floriculture and ornamental
plants, utilization of tissue culture in floriculture and

ornamental plants, and related laboratory

important floriculture and ornamental plants; and relevant

laboratories

sB12008  msuilalgmilesldsssumAdug 3(2-2-5)

Nature-Based Solutions

donuvesnisudletgmlaeldsssuvmidugiu
Anuduiusserisnsuiledymlneldsssumnfdugiuiunig
uin1svessruuidialasid e s auIeg 198 9By
wmsgruanadnsunisudlatdynilegldsssufdugiu
anufuaziniosdlefiatuayunisudludigmlngldsssumnmiu
F1U NIANYINIAAUIN NSEANY N159NKUULATINTHA LY
gmilagldsssundidusiuluiosdulasldnisasunuy
Tasanudugiu UjiRnsiifetes

Definition of nature-based solutions; the
relationship between nature-based solutions, ecosystem
services, and the Sustainable Development Goals (SDGs);
global standards for nature-based solutions; knowledge
and tools to support the implementation of nature-based

solutions; fieldwork; case studies; the design of local

- 51839 niAILANNA 1IN 1R AER S
AudringikazdiineIniseysny
aonndandmuIenIsWaLIT 898 uves
anlszanei wazaenadasiunsTiTanTa
asugiodidui uiivhsesvaslasenisg
LT UET 19AINEINITOVR LT DLy
sssumAlunsRsUUSURReNansENUTN
IngAdan ) de1nie (Urban Resilience

Building and Nature)
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nature-based solution projects using project-based

learning; and related practical activities

SBI2009  Aneinevesivluiiufigui 3(2-2-5)
Wetland Plant Ecology

Hemvesitunguu dnuauznIanIen I Uselnnues

[ v
4 a1 o A

NUNYUUN W%Iuﬁuﬁﬁuﬁgﬁ NFTUIUNITNNIYAINLAZTIINEN
ﬁﬁﬁiﬁﬂmamwLLasmiﬁwmsumﬁ'yuﬁﬂjmfw ASUIN5YB
sEUvilnA f]ﬁ]ﬁ“}'ﬂﬂﬂmuﬁuﬁﬁjuﬁﬂLLazmamWU NTIANITUAY
ousnuiuiu nmsAnwmaauawazUoinsiiieatos
Definition of wetlands; physical characteristics of
wetlands; types of wetlands; wetland plants; physical and
biological processes that sustain wetland structure and
function; ecosystem services provided by wetlands; threats
and impacts affecting wetland ecosystems; wetland
conservation and management; field studies; and practical

exercises

- 5183 NN denAd B INUIENTHAILN
Ngeguvpsanusey1vIan1un1sunt oq
Wy wazatvayunisldszuuidnauuun

2819898
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SBIC201  &m1anen 3(2-3-6) | SBI2010  &n2nen 3(2-2-5) | - USusvaTieian
Zoology Zoology - YSudilusaey
Iimereudnd vantunsInduunUseinndniuay IVineudad vantunsInduunUssandnila

Faurnmsvesdniidosiu Tnswadreuasniiveniedednd | auwimsvesdniidedu laswadruazmindivenideodedns

szuveiar uazUfdRnmsiiAedos szuveiar uazUfdRnsiiAedos
Animal biology, principles of classification and Animal biology; principles of classification and

evolution, structure and function of animal tissues, organ | evolution; structure and function of animal tissues and

system and related laboratory organ system; and relevant laboratories

SBIC218  Ineneanstanmlude 3(3-0-6) | SBI2011 Avenenanitannlude 3(2-2-5) | - USuswaseien
Biological Science in Media Biological Science in Media _ YSudilusaeu

amudiugnuieatude malienesitoyadiieaiy
Aneremansdanmaindenns q Tngldndnnismiadaineuay
Inenmansilosiu mandndemdinenmansdanm

Basic knowledge of media, analysis of biological
science data shared via various sources by using principles
of biology and basic science, biological science media

production

arudiluguiedude msiemeideyaiiienty
Aneremansdanmaindenns 4 Ingldndnnismiadaineuay
Inenmansilosdiu mnandemdinenmansdanm

Basic knowledge of media; analysis of biological
science data shared via various sources by using principles
of biology and basic science; biological science media

production

10¢
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SBIC113  avudiugnuieatuiimunnms 3(3-0-6) | SBI2012 A wdiiugnuifeniuliamnis 3(3-0-6) | - USussias e
Fundamentals of Evolution Fundamentals of Evolution - Usumesureseivliiannunsstune
wnAUANREIRUITRUINSAlTinvewnad ang LuIANNAMA B UTTANIN19E Wl T3 nveanad | Smsanumanedy
Au nsiindediTinvdalninasanuvainuate udngiumg | g1 MsieddPinvialmiasanuvainvats udngiumis
FYauinisuaznisid suulamiassd nsufuiauazns | ITmuinis n1susudauaznisdaldennnasssuend duld
AREDNNI9ETINYIR AULITTANINITLAZYINIAT HUgAERS | ITauimsuasyieian Rugeansusyyns
U3331n3 Darwin’ s concept of evolution; speciation and
Darwin’s concept of evolution, speciation and | diversification; evidence of evolution; adaptation and
diversification, evidence of evolution and geological | natural selection; phylogenetic trees and timeline;
changes, adaptation and natural selection, phylogenetic | population genetics
trees and timeline, population genetics
SBICO01 T8 1 3(3-0-6) | - - gNLENTIEIV
Biology 1
auvAvesdafidin suidouisniesinendans

'
a ada

a15UsznoumMeAilludadlivin waduavluunuedTy Wugeans
AYaun159098 91830 AIUMAINMATEKAZNITTATEULVDS
3T

Characteristics of organisms, scientific method,
the chemistry of life, cell and metabolism, genetics,

evolution, biodiversity and systematics
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SBIC002  Uf{uRn1sT¥inen 1 1(0-3-2) - gALENTIEIN
Biology Laboratory 1
Ujanaifefussdouitneaineimand nsle

ndesganssmi asusznaumaaiiludaidin waduaswunue

3% Wugrans Tmunisvesdsdin mnuvarnuaiouaznis

FaszuuvedaliTin
Practical work on scientific method, microscope,

the chemistry of life, cell and metabolism, genetics,

evolution, biodiversity and systematics

SBICO03 @ 3nen 2 3(3-0-6) - gNLENTIEIV
Biology 2

5993977 f oS sunInouLazda UKL SBICO01
Frven 1

Tassadauazninfivesiie Tassadmazuinfives
&l woRnssuvesiedlPinuazineinen

Structure and function of plants, structure and

function of animals, behavior and ecology
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SBICO04  UfuRNIsTIINEN 2 10-3-2) | - - gALENTIEIN

Biology Laboratory 2

$183 97 d oS suNIN DULATABUKNIU: SBICO02
UURN5¥INe 1

UfUvANsA satulassadisuazni i ve ity
Tnssadsuwasminiivesdn’ woinssuvesdidPinuazineine
Practical work on structure and function of plants, structure

and function of animals, behavior and ecology

SCI0002 ¥ INeiugIu 3(2-2-5) | - sedun v olsfimunzauduniadu
Fundamental Biology F1n1sunus 1uF2I e 145 1utusite
ANUNNBRAEANUEIAYVRITITINYT audfves | ndngnsIngrmans Tunn a1v1390

A4dlT3n F¥annns ndosqansat lassadrsuaznisviumes | Inenaansuazadamans mdngns

wad Wugmanfidesiu Taseduarnsvhauvesiivuasdnd | UTuUse WA, 2569) uazndng s

mNvaIMaNeN T Snrivet uazUftRmsiiieides | Ineimianitudin avuianssnuns
Definition and  sienificance  of  biology; | 81M15hazA WwInd 0N mangnsusuuge

characteristics of living organisms; evolution; microscopes; | W.f. 2569)

structure and function of cells; basic genetics; structure and

function of plants and animals; biodiversity; ecology; and

practical laboratory sessions and fieldwork related to these

topics
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SPHC005  Wandvly 3(3-0-6)

General Physics

aud anandilafiugiulunguagndnnisdag 4
AN Usznoudie usakarnsiedeudl usasndsau Ty
WL sduLareAdy namansvastiva ANuSeuRaTNITENEW
Ausau auwlilil auuwivan was des wazildndeall

Basic understanding of the rules and principles
of physics consist of force and motion, work and energy,
momentum, vibration and waves, fluid mechanics, heat
and heat transfer, electric field, magnetic field, light, sound

and modern physics

- INLENTIN

SPHC006  UfuAnsiAndvaly 1(0-3-2)
General Physics Laboratory
UjTRnsvaaeaiendu aunauss msnnog1aas

msndeuiivuulnsianing srsueiindedieine nssuluaesds

aduddlududon usafda anugaudeuvesing nnsld
gunsaimsliiin aunalii mswdesthusimdn udyy aud

M wagause veadedluiinans

Laboratory experiment, equilibrium of force,

free fall, projectile motion, simple harmonics, two-

- gnLANT18Iv
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dimensional collisions, wave on string, surface tension, heat
capacity of matter, the use of electrical equipment, electric
field, magnetic induction, convex and concave lens and the

speed of sound in the medium

SCI0003  Wandiiugu 3(2-2-5)

Fundamental Physics

viheuaziadesiledn USinumneiidnd usauaznns
AU ruwarndse Tauus
uazmsou arwdou lifinudowiu wezdjifinsiiisitedas
\un1suszendanuenans

Units and instruments; physics quantities; force
and motion; work and energy; momentum and collisions;
heat; basic electricity and related laboratory work with

emphasis on applied science

- il elimungandunisilu
FnswnusnuandildTiuiuiadanans

a

IemansUudia @1 vINeansuay
AllAAENT (MaNgATUTUUTI W.A. 2569)
LaENaNgAIINeIAIans Unda a197
UIANTIULNEAS 81915haLE WInd ey

(MangnsUTuUTe w.a. 2569)

SCHC005  Afivialy 3(3-0-6)
General Chemistry
wanafiidostu Tassadrsezney auURUeIsINLING
ULNTANLAENIUETU Wusyiadl USUNaasdunus wid
V09409 VOUNAT A1TAYANY NIA-LUA aunaad Faunarans

AT rTdunsdidowy

- INLENTIN
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Basic chemistry, atomic structure, properties of
representative and transition element, chemical bonding,
stoichiometry, gases, solid, liquids, solutions, acid-base,
chemical equilibria, kinetics, electrochemistry, introduction

to organic chemistry

SCHCO06  URTRNTIATIALY 1(0-3-2)

General Chemistry Laboratory

nsl¥gunsalil ugnumaed auvaendely
WoaUFURns nsneaeaiiiAsadestunquisng q AiFouly
eAvaiivaly

Practices on equipments and safety in chemistry

laboratory, experiments related to general chemistry

course

- INLENTIN

SCI0004  LATitug Y 3(2-2-5)
Fundamental Chemistry
lassasneeenay 11319519 Wuszindl USuaudumius
wia vosuduayveaval a1sazane widunid anulasnse

TuesUumnTs wazUfuRnsnneIves

- il eliimungandunisilu
FVINTUNUAI AT AU S Ng S

a

IermansUudia @1 vINeansuay
AAAIEnT MangnsusulTe w.e. 2569)
LagnangnsIne1aans Uuda a197
UIANTIULNEAS 81915hALE WInd oy

(MangnsuTuUTe w.a. 2569)
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Atomic structure; periodic table; chemical bond;
stoichiometry; gas; solid and liquid; solution; organic

chemistry; safety and relevant laboratories

SMAC001  umafaa 1 3(3-0-6)

Calculus 1

dlnuazanusioiesesilaidy syiusvosilaidu
Hwadlauazilaiduedfe n1sUssendeuius suwuudsldimun
naninaeilalnnauaznisuszand nad1udeeyiussin Ujeny
Wus UsusludndnwanazUsnusdndaen nqujunudnya
wAAAFA WiATANsMUTIULS Usiuslunsauy

Limits and continuity of functions, the
derivatives of algebraic functions and transcendental
functions, applications of derivatives, indeterminate forms,
L'Hospital's rule and its applications, total differential,
antiderivatives, indefinite integrals, finding integrals by
substitution variables, definite integrals, the fundamental
theorem of calculus, integration techniques, improper

integrals

- gnLANT183v
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SMAC002  UAaRGH 2 3(3-0-6)
Calculus 2
seinfidenisunnnoukazasuliu: SMAC001

wAanaa 1
syuuiidadats auntsdeiauusiasu druuay

oynsueud feidunarediuls dlauazanudeiieswas

flafFumanedauds eyiustos aunsdsoyiusidowy

The polar coordinate system, parametric
equations, sequences and infinite series, function of
multiple variables, limits and continuity of multivariable
functions, partial derivatives, elementary of differential

equations

- INLENTIN

SCI0001  Adiaransiugiy 3(3-0-6)

Fundamental Mathematics
LR ASSNANARNS LU DIAU AUNITWALAITWAFUNT

flaridu arudiasdu adfuaznmsimszideyadodiu Sovax

o wal

Juaialnsensd dadiulasonsnaiy

I Ad 7]

Set; elementary logic; equations and their

solutions; functions; probability; statistics and basic data

1Y <

- srg3vludvi e lsiruigaununisilu

a v v @

FUINITHAURATUATIAFIEAS 7 b5 S IUT U

@ a

nangasIngreans T a1v1390
Ingreans uaradlnA1ans (Manans
UTUUS e WA, 2569) LATUA NG AT
Ingrmansvadin a1 uinnIsiinens
9Msuard windey mdngnsusuuse

W.A. 2569)
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analysis; percent; rule of three in arithmetic; proportion and

ratio

SCI0005  setdaudnivemuInNeImans 3(2-2-5)

Research methodology in Science

ANUNNIEY dnwa kazid1ru1en1sIdy Ussian
WAENIZUIUNITITE N1TANINUAT YNNI AaUsiay
auufgiu Mafiusvswdeya aifuaznsliasigideya ms
WeulATIT 1Az IBUNITITY ATUTEEIuOWIe n1dna
198lUlY asserussainidonazinadaisn1sidenu
Ivmansiazialulag
Definition; characteristics and research goals; types and
research process; defining research problems; variables and
assumptions; data collection; statistics and data analysis;
outline writing and research reports; research evaluation;
applying research results; researcher ethics and research

methods in science and technology

a ¥

~ 5185w lul i el 3wl ennisunudu
sudouiifonavadanldmiuimingns
IermansUudia @1 vINeansuay
AllAAERS (MANgATUSUUTI 0.A. 2569)
LagNanNgAIINeIAIans Unda a197
UTANTIULNEAT 819154 E WINdBY

(MangnTUTUUTS W.A. 2569)

SCI0007 f‘m&nmiﬁﬂmmuasmiﬂixqﬂsﬂ.%' 3(2-2-5)

Uyausehivg

Computing Science and Applied Artificial

Intelligence

-5187 9l unURIUAINUANIINU 1B
Ingrdanshavinalulad wavdanndaenu
AuAeIn1Tvesd ddulddiudouay

YlYUgUINgae
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L4

AnwwurAasrwalunisundyn nsiaee

s

wageanuuudanesiiu nsuszandldnalulag Uy useivg
duingrmans Anufuanisldiedesdletyguszdugiie
Anszviveya sruusnludd wazuinnssy ysunisdyan
Usghugivesrnnuimainermansuasmalulad
Computational thinking for problem-solving;
analysis and algorithm design; application of artificial
intelligence (Al) technologies in scientific domains; practice
using Al tools for data analysis, automation systems,
innovation development; integrate Al with scientific and

technological knowledge for practical and interdisciplinary

applications

SCI008  NWBINgwaNTUINENAIERNS 3(3-0-6)
English for Sciences
Anwlasininyen1e18Ingy N384 NISEU N3
ils wazyanwdangy i eatud ommneduivenaians
TusUuuuunAnge 518911338 WagunANNITINeIEns
Study and practice English skills in reading, writing,
listening, and speaking through scientific content in the

form of abstracts, research reports, and scientific articles

- A lninuanudesnisvesddiule

Rt
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SCHC008  iAfiBuvidiiugu 3(3-0-6)

Fundamentals of Organic Chemistry

18397 onSeuNIneuLazaaunIu: SCHCO05
wilvialy

lovslawduvesnsuaunaswuseluaisuseneu
sun3d aweslewndvesarsusznoudunis msisende n1s
wisuwazuisenvesarsusenaulalasasveu woanesed W
upakardlnes woadlanuasAlau NInduNIduareuius el
astluanaidosdu

Hybridization ~and  bonding in  organic
compounds, stereochemistry of organic compounds,
nomenclature, preparation and reactions of hydrocarbons,
alcohols, phenols and ethers, aldehydes and ketones,

organic acids and derivatives, amines, basic biomolecules

- INLENTIN

SCHC009  URTRAMsIATBuYEEHuUgIY 1(0-3-2)
Fundamentals of Organic Chemistry Laboratory
UjuAnisiteadvameiletadvesansusznay

3un3d wadian1susnansusznaudun3sliuians mamnaoy

antfvosansmumyfleidu mmaaevastiluanailosiu

- INLENTIN
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Experiments related to stereochemistry of
organic compounds, Techniques to separate organic
compounds, tests for the functional group’s biomolecule

screening

SBIC108  UURNIIAMUMAINTAIENINTININ 1(0-3-2)
Tuviosdunasinineniseysnt
Local Biodiversity and Conservation Biology
Laboratory
UfuRnsTwunviiavy nsseyvia nsaauay
n5ld5U3s1u Anuvannvanevesd el Finluresiu sy
FWTWMIBgRNgLardn I5n15aysne nsfnwiniaaux
Practical work on classification, identification,
constructing and using identification keys, biodiversity in
local areas, plant and animal collection and preservation,

methods in conservation biology, fieldwork

- gnLANT183v

SBIC112  UjuRnismedniauazassine 1(0-3-2)
Yosigazdnd
Anatomy and Physiology of Plants and Animals
Laboratory

- gnLANT18Iv
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Uisansiifendesiuneiniavesszuusenuas
snvesiivnen wunUeady Anuduiusssrinaivuaiii 519
a3y nsiiulanaviasyluiiy nsduiuguesiiy n1einia
waraiTiefiieafunsinmnmgdsnauar suue Tz ves
dnifinsegndunas

Practical work on anatomy of shoot and root
system of flowering plants, metabolism, plant and water
relations, plant nutrition, plant growth and development,
plant reproduction, anatomy and physiology of vertebrates

in relation to homeostasis and organ systems

SBIC116  UfURN1sTInenseiuwaduay 1(0-3-2)
FrimeTuianaiiugu
Basic Cell and Molecular Biology laboratory
Uuanaifeafuisns@nuduiiinewessad
AILNABIFANTIAU NMTIAVUIAGAT N1TAIEAMLAFAILNAD
Jansseu lssasnwaagasiazoasiniuas Makussadiuuly
Tnfauaglulofa waliafiugrumadineluana
Laboratory on how to study biology of cells by

microscopes, cell size measurement, microscopic

- INLENTIN
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photography, structure of cells and organelles, mitotic and

meiosis cell division, basic techniques in molecular biology

SBIC118  1ASHULALLINNTIUNIGTIINEN 2(0-6-0)

Project and Innovation in Biology

idenseutanssuiildnszuiunmsinenaansly
Wadeiif eadesiudainet Savhsenuaundnnindeu
unALANINIT waztiausla

Conducting scientific methods-based research
or innovation in biology and related topics, and presenting

research findings through writing an academic report and

oral presentation

SBI1017 U dilAunietaine 3(0-6-3)
Special Problems in Biology
Faseildnszurunisinenamansluidedifsades
AUTIINEGT 90V LaZULEURIUITY
Conducting scientific methods-based research in
biology and related topics; writing a report; presentation of

the reserch project

Wi sud esredvndudymidiaunig
Frivewiioliaenndosiuin ey
maadl wazlgmfiawnsadaeans

- fawadonisassuinnssueanidesan
Lﬁuwaé’wa’mu?auiﬁqnmﬁﬁaagLﬁsm
HASNENITLT 8UT AUUIATTIUA YA

JLAURALANY N.A. b&od

SBIC202  dnifinseandunds 3(2-2-5)
Vertebrate Zoology
Arufiugiuisadiudnifinszgndunds msduun

M99 UNTUITIU dugiuinet diadne 793n¥3a 113

WS aiulnresiiseu N35IUsINIeE19dn TiT3auas n13

Ausnwdegedn iTinszgndunds wazufoRnisfiieades
Basic of vertebrates, morpholosgical,

classification, ecology, life cycle, embryogenesis, collection

and preservation of vertebrates, and related laboratory

- gnLANT18Iv
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SBIC203  Ivendniaviiiunhazifiuun 3(2-2-5) - 9NLANTIYIWN
Lardniidesmnany
Herpetology
Fnvazialvesdndaviiunaziuunuas
dniidenaany BuNTIITIU MEnIAMmans @35IMen ngAnssy
ey 1@y nsUFURLAZNIsUNTNIEaNe MsTryriln uay
UftRnsiAeates
General characteristics of amphibians and
reptiles, taxonomy, anatomy, physiology, behavior,
habitats, adaptation and distribution, identification, and
related laboratory
SBIC204  fineing1vesdn’ 3(2-2-5) - YNNI

Animal Ecology

lassasasnsilasunlasvealsernsdnd Jady

o
N a

MAgesiun1suanteanvamginssudnd dmgiamans n1s
Ian1sdndvn anrunmniseusny sefeuisnisidenis
rinewednd nsfnwnaauy

Structure and population dynamics of animal,

factors related to the expression of animal behavior,

91¢
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zoogeography, wildlife management, conservation status

and research methodology, field study

SBIC205  WNuAEns 3(2-2-5)
Botany
1A39a519 MTAULILAZNITATYVRINY N1TE A
Tuiy 51991 TNY WUVUBETY N1IRBUANDILAYNITUTUFIE

dawanden MIFuiug avuvainranguasity during1vesiiy
Wannnsvesiy uazufRnisiiieades

Plant structure, growth, and development,
transport in vascular plants, plant nutrition, metabolism,
plant responses and adaptation to environments,
reproduction, diversity, ecology, evolution, and related

laboratory

- INLENTIN

SBIC208  mpllamsimwidaileifofinassin  3(2-2-5)
Economic Plant Tissue Culture Techniques
mmﬁﬁzymmmimwmgmL‘ﬁaLﬁaﬁﬁumwgﬁa N3

W3 EURIMITANATIEN nallanisveeug iuneldaniae

Uaeawte wasUjuRnsninetes

- gnLANT18Iv
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Importance of economic plant tissue culture,
synthetic medium preparation, plant micropropagation in

vitro, and related laboratory

SBIC209 miLL‘Uig‘ULLazLﬁuadamﬁsmmwgﬁaﬁaﬂﬁu 3(2-2-5)

Processing and Value adding of Locally
Economic Plants

AnudAvesnsulsUivAsgRaviesiu ndn
uarIsnsuusguimiasugiaviesiu uazmadanisifiuyad
NanAnvesiviATYgAaviosiu M RvATygAaviosiulag
THuinnssu wagdjiRnsiifetes

Importance of processing and value adding of
locally economic plants, principles and methods for locally
economic plant processing, value adding techniques for
locally economic plants, innovative products from locally

economic plants, and related laboratory

- INLENTIN

SBIC210  misluselevianianruinie 3(2-2-5)
NNITNYAT
Agricultural Residues Utilization
ANNUNBLALANEAYVOUAYRRDNINITNYAT

ASULAYATDNI1INITNEA U ITUSE LTI UNSRNARANLTIN N

- gnLANT18Iv

8T¢



NANGATINYIAEATUUAN §191U1TIINeN

nangasuTulse w.a. 2566

wangnsIneAansindgia a1u1ivinerdansuay

AflaAans naNgATUTUUTE W.A. 2569

RN8L1R

Foindsdanaw uazdsdanim n13dinen wenaniudl was
UjtRnsiAeates

Definition and importance of agricultural
residues, agricultural residues utilization to produce biogas,

biofuel, and biofertilizer, field study, and related laboratory

SBIC213  winnTsunediluana 3(3-0-6)
Molecular Innovation
nsuseynalduasWanindadusivugiuluiana

0N 017U HANAUTAUFATN NEAA TN

13091979 WARAIIVNINSINYAS kAR STana S ufiv

uazN1TUIUIANITININ
Biomolecules-based applications and product

development such as antimicrobial products, medical and
cosmetic products, agriculture products, detoxification and

bioremediation products

- INLENTIN

SBIC214  waluladeulyy 3(2-2-5)
Enzyme Technology
Taseadng audh wazwiinfivoseulesl slauazns

yMauvaseuley Jadeninananisvinaruvesoulysl nsKan

- gnLANT18Iv
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nsusnuagnsiliuiavdiouletiangdunis nisldussloud
voseulwiflugnavinssusing 4 wazufoRnsfiieades
Structure characteristic and function of enzyme,
reculation of enzyme activity, production extraction and
purification of microbial enzyme, and industrial

applications of enzymes, and related laboratory

SBIC216  wiAluladFinInenumis 3(2-2-5)

Food Biotechnology

NANNIT ANUNNIY WAUINIT AUEIATY wag
UNUIUImAlLlagdInweI s walulagnisvines n1s
A339A8UNINTFINLATITNEIMI90IUT N15UTEL NG b
waluladTanmeng msfnwigmuuenaniuil warujiRnig
fiAeados

Principle, definition, evolution, importance and
role of food biotechnology, food fermentation technology,
microbiological food standards, application of food

biotechnology, field trip, and related laboratory

- gNLANT18Iv
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SBIC220  fikaAIneveInun 3(2-2-5)
Terrestrial Plant Ecology
uluteifiddludneinevesin Gnainensedu

Useng Ufduiusseninededdin uluimiFosdenuiia n1s

UsTEBLarIATIEdTaNT s n15WA suwlatunud Jade

dunndeufidwarenisnsraneuasanunintesvesfisun N3

Uszgnaldanuimuinmnewesivludiineinseusng wag

UitRnsiAeades
Important  concepts in  plant ecology,

population ecology, species interactions, plant community

concepts, vegetation description and analysis, succession,
environmental factors affecting distribution and abundance
of terrestrial plants, applications of plant ecology in

conservation biology, and related practical work

- INLENTIN

SBIC222  ASWAIUNARA ANy 3(2-2-5)
Fniasugiaviosiu
Product Design and Development from Locally
Economic Plants and Animals
AIaLRARSuTanmSnensTinmlutiosdu ns

sonuuuBtieifiegsna nadudusyneuiiduindeudeuinnssu

- INLENTIN
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Product development from locally biological
resources, branding design for business, innovation driven

entrepreneurship

SBIC223  nsinzidsailedeii 3(2-2-5)
Plant Tissue Culture
Ui:"?ﬁmmLﬁumLLa:ﬁmméwﬁaﬂmmsmwLf?ium

dodefiy namnidsailede nswIeuemsduaszd

Hafeifinasonsitmuveniedofiv nsvenewuguasnis

UsudgeitusiinlasldinedaUaenidio mafusnvideriugnasu

oy warUFuRnsiAeITeq
History and importance of plant tissue culture,

tissue culture methods, preparation of synthetic media,
factors affecting development of plant tissues, propagation
and plant breeding in vitro, plant germplasm preservation,

and related laboratory

- INLENTIN

SBIC301  Leisuuaniiafin 1(30)
Preparation for Cooperative Education
wisuAMunTautnAnwinaun1suuRuania

ANy N1sWAUIYATNAIN AT85550TU TN n1sUUARY

5o duUkazTRIUGIINRIANT nwen1slYaT oalloNugIunia

SCI3001  ASLASENERNAANYILALNISANY 1(45)
Weysannsiunsyinu
Preparation for Cooperative and Work Integrated

Education

- YSusiaseinn
- WasuBeseiv
- USumedunes1eivn Tnamsesuindne
T ng ouv91uass § o ubnwed

AANALTIIUADINITATS LYW N1V9IU
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F3Inen nmsilasenudde msiusiuusarnszideya
NSWHUIIBIULAZNITUNEAUD

Student preparation for cooperative education,
personality development, professional ethics, organization
culture, using biological instruments, research project, data

collection and analysis, report writing and presentation

N13938uAUNTaUNBUNISURURIIUaNA AN
Tasnsisusifeniussuvaviafnuiuaznsinuideysannns
AuNNsYinay miﬁﬁumﬁnwﬁugmﬁﬁi’mﬂu Wy mMsdoansly
anuiihay Mesvhausmiugdy asserussaindn uayns
LATEUAIUNT UG AAIALTIY TIN5 TAYUNUATS
VTGNHWGIULENLL’ﬁ$ﬂ’]i@]%Lﬂ?ﬁiJ’]?ﬂUﬂ?iﬁN’m Iﬂ‘c’]LﬁUﬁ‘ﬂﬂiimL%ﬂ
UftRuazmsiousiinauninueaumans

Preparation prior to cooperative education
through learning about the cooperative education system
and work-integrated learning; developing essential
foundational skills such as workplace communication,
teamwork, professional ethics and readiness for the labor
market and a personal development plan and goal setting
for future employment; focusing on practical activities and
skill development through experiential learning aligned

with the students’ field

SIUAVE B UATTYIUTTUTVITN wagns

LN UNAIUINULDY

SBIC302  @niafinwInetaine) 6(560)
Cooperative Education in Biology

e3UsAUNeY : SBIC302 wWwseuaniadne 1(30)

- gnLANT18Iv
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nsEnUuRnuneluniisnuninsgnsoenvu
Juaan 16 dUansi n3e 560 47lus warfinsfnui3ded
Aerdestuiidenisdsinen lnedavsenunanisidouas
diauendnsinujiRaviafnu Feulusne q Whduluanw
YOMUUATDINNIINE TR

Practice in the governmental or private
organizations for 16 weeks or 560 hours, assigned project
in topic related to biology, report and presentation after

practice, under conditions of university

SCI3002  avfafnyIkayNIANYIIYTNINT 6(560)
Aun13Yieu 1
Cooperative and Work Integrated Education 1
(CWIE 1)
sedndideadeuneu : SCI3001 : MswdeyanAa
AinwuaznsAnwBeysaunnisiunisyinau 1(45)
nsseuslnensufuAnuasduaniulsznaunis
W3 oniaeeuilAsadesiumansiidne areldausiuile
sewinan ulsEnaunIskazan1tun1sAnyl lnadndnenay
UfuRnuaiioudundnauvesaaulsznounisilusseziia

ag19tay 16 dUnv nselitesndn 560 Falus neyaiunis

- ednind lneyatiulitdnfnwlaiseus
FTUUNSNINUY LASIES1989ANT LAy
UNUINAR a1 Ui ba S Ut UnL89In
an1uusEnauns i tiaIunsausuiLay
aruluaninuindsuasdala ag 19l

Uszansnn
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Bouilassainansdng szuumsvihay uazunummthiluaud
¥ suneunne Wewmuinusdestudunsufoau ns
?‘iaaﬁLLaxmiﬁ’mui’mﬁUﬁﬁiAhﬁﬂ’lWLL’Jﬂé’@Mﬁq dleasedu
N15UHURMUTNANIF093AYITI8UNISURURIY 51897U
Tassud ldfuneuning uazdnausnanisujuiiuse
AunsSUsESmdngms nieuifumsUssiunaanAnnense
wariAIuAnauluaaulszneunsegialussuy

Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as if they were employees of
the workplace for at least 16 weeks or not less than 560
hours; focusing on learning the organizational structure,
work system, and roles and responsibilities in assigned work
to develop basic skills in  work performance;
communication and working with others in a real
environment; upon completion of the work, students must
prepare a work report, a report on the assigned project, and

present the results of the work to the program's lecturers

Gee
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along with receiving systematic evaluations from lecturers

and supervisors in the workplace

SCI3003  anfafnwILazNSANYITIYTaN 6(560)

ffunsvieu 2

Cooperative and Work Integrated Education 2

(CWIE 2)

MeAniFeaduney -

SCI3002 : anfadnwuagn13ANYUTIYIUINITAY
M5y 1 6(560)

nsi3guslaen1sujuinuasduaniudsznaunis
w3enienuiiivadestumansidnu meldausonie
sEvInanuUsEneunskazan1tun1s@ne Inednfnuiay
UjiRnuadouduninmuvesdauiszneunisidussezioa
ognstion 16 dUnti videlaltoundn 560 Halus ileiannawg
wagvinueiedn dnsiianuiuasinueainnsfnyideysan
nsfiunisina Wewtletynilunuass uiedufiulaseny
safuaniuszneuns WeladAunsufoRnuinnusos
JovhasnunsUftReu enulassuiilduseumne uag

Ynauenan1suiAnuienansduszmingns nieumsiu

- g1edwluad WWunisysannisanuddnis
wilatymiase edaasuliindnuaih
nuinUszgndlitfieudtamiluiunnis
viauats viensdiulassnuifedd
ANNTIaTENIE YN etheatuaing
ANTIUIYUATIAT BUAIUNT 0N NS

Y1197
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nsUssdiunaaneanNIdLazAuAnLluanulsznauns
st dusyuu

Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as employees of the
workplace for at least 16 weeks or not less than 560 hours
to develop in-depth knowledge and skills; knowledge and
skills from integrated studies are applied to work and solve
problems in real work or conduct projects together with
the workplace; when the work is completed, students must
prepare a work report, a report on the assigned project, and
present the results of the work to the program's lecturers
along with receiving systematic evaluations from lecturers

and supervisors in the workplace

SBI2013 MISWANAANTIUNSISEUINTIINET  3(2-2-5)
Development of Biology Learning Activities
N1990NWUUAINTIUNITIBUNITABUNINTITNEN

Msad1edenisaeun1adaine N3NNI EUSITINHIUNTT

UURase

- e lmdiiodunadandnsuduga
Tun1sUsenauaTInAIUNSARUNIBNITIN

Aanssunsiseus
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Designing of biology activities; creation of biology
teaching media; application of active learning through

hands-on practices

8¢¢
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SMAC001  umafaa 1 3(3-0-6)

Calculus 1

dmuazanudoiosvesileddy eyWusves
Henduiivadinuazilesiduafide n1sUszgndouiug sUluUes
Laifuun ndninaeilalaauaznisussyns nas1udeyius
Uferuius Usnusludndaauazysnusandain ngufun
vanyauAandd nallansvnUTus Usiuslinsauy

Limits and continuity of functions, the
derivatives of algebraic functions and transcendental
functions, applications of derivatives, total differential,
antiderivatives, indefinite integrals, finding integrals by
substitution variables, definite integrals, the fundamental
theorem of calculus, indeterminate forms, L'Hospital's rule

and its applications

SMA1001  upagad 1 3(2-2-5)
Calculus 1
alnuaveuseiilesesileiduniaiuys eyitus

vesfsndunvadinuaslanduofnfdy n1susvendoyiusiunig

widgymass sunuuldimuauazndninauailalnig Ujeuius

Uinusdndnnsazlidndniun nguunyagiuvetuaanda

WATANITUIUTAUS UTWUS I assuuy nslagesuas

A nA1ans i eva8lun1s3Aser LazuanIng N1591809

aonunsaliienisuidam madiauewnRanedineans
Limits and continuity of single-variable

functions; derivatives of algebraic and transcendental
functions; applications of derivatives in real-world problem-
indeterminate  forms rule;

solving; and L’Hospital’s

antiderivatives, definite and indefinite integrals; the

fundamental theorem of calculus; integration techniques;
improper integralsl use of mathematical software for
and visualization;

analysis simulation-based problem-

solving; presentation of mathematical reasoning

- YSusiaseinn

- YSuannivnusssens 1udvusseneuas
Ujusng

Usumeiuiesieden laewd unasld
gonuIsdnmansiiieraslunsiiasizi
LAZUARINE N1591A8IAAIUNITAILT BN1S
uitaymn el Seudnlanuafnsinunis

asilavn
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SMAC002  uPaRaa 2 3(3-0-6)
Calculus 2
seddideaeuunou: SMAC001 wAaAaa 1
sruUfadea dunisdefudsiasy sunas
ounsy avud flaidunaneduls Aliauazanusieiieaves
HlafFuvaneus eyiustos aumadseyiudidosiy
The polar coordinate system, sequences and
infinite series, parametric equations, function of multiple
variables, limits and continuity of multivariable functions,

partial derivatives, elementary of differential equations

SMA1002  upaAdd 2 3(2-2-5)

Calculus 2

eindifeaFousnton : SMA1001 uAagda 1

fifideta aunsdeiulsiaty AAuLAYaUNTY
otfud Aflanazanudeldesesilaidunarodinls eyiudeos
U3nfidsgadnanulii Uiusvanetu Uiudmundu Usiusanu
A2 nsldwendusndamansifioadranmuasiinsesiluauda
nsdnaeslyainaniunisalaslunaedii nsuaueNanis
ANNALAZLUNIAANNAUAFAERS

Polar coordinates; parametric  equations;
sequences and infinite series; limits and continuity of
multivariable  functions; three-

partial  derivatives;

dimensional Euclidean space; multiple integrals; line
integrals; surface integrals; use of mathematical software for
3D visualization and analysis; simulation of multivariable
real-world problems; presentation of computational results

and mathematical reasoning

- USusviasned

- Usuanniviussens Wuisussesuas
Ujusnng

- UsuresuiesieTy laoid unasld
galuis adamand i eadaninuag
TAsgsiluaudd nnsdnaesdguiann
anunsalosluvansdid SetanliiFouniu
n5id oulesseninmgui fuaniunisal

Jgymnass

SMA1003  upaAad 3 3(3-0-6)
Calculus 3

AR INIULNDU: SMAC002 UARATE 2

- YALANTI8IV
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U3gfigndnauiin eytusdos Uswusuansdu
U3 madu USiuseuiy e uniinusuasnisussand

Three-dimensional Euclidian space, partial
derivatives, multiple integrals, line integrals, surface

integrals, integral theorems and its applications

SMA2001 Lmaﬂﬁasﬁzuqﬂ 3(3-0-6) | - - YNLANTIEY
Advanced Calculus
seindifeaFousnnou: SMA1003 unagda 3
arfukazaunIuYeafaidu n15q Wegns
ashiane aynsuyiFes Uituslinsauuy nansudasyiFes
Sequences and series of functions, uniform
convergence; Fourier series, improper integrals, Fourier
transform
SMA1004  @uNTLTIRYIUS 3(3-0-6) | SMA1003  @uNTLTIRYIUS 3(3-0-6) | - USusiasnedn

Differential Equations

'
Y Y =

auni1sieeunus a1l yduduni s auni1sLage

auusaniyduRuans aunsidseuiusadydufugIwaznis

Uszand aunsdaduiniiduyszavaiduiuls ssuvaunisds
UNUSLALHY nansulasaruarguasnIsUseyne aunsuy

3o5 Yymanveu aunsiliveyiusdesiloswiu

Differential Equations

s

aunseuusaysuAUNila aun1SBeYRUS

Y

adyduduans aunsieyiusanliyduduaazn1sussynd

Y
aunaduniduuszansidududs ssuvaunadeoyiusids

W@ nsulasavane dymaveu

- YSuAeBuengin lnseunguiileni
o @ & v a o
Juduiainunguuaznisuszyndld dean

AU GRUNUSI8IV1DY
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First order differential equations, second
order differential equations, higher order differential
equations and application, linear differential equations
with variable coefficients, system of linear differential
equations, Laplace transforms and applications, Fourier
series, boundary value problems, introduction to partial

differential equations

First order differential equations; second order
differential equations; higher order differential equations
and application; linear differential equations with variable
coefficients; system of linear differential equations; Laplace

transforms; boundary value problems

SMA2101  ManAmMAANERS 3(3-0-6)

Principles of Mathematics

a L3 a

WATANITRZIURUUAIN 9 AITHFIUNGUIUN

U

WNEINULR AUFUNUS HINTU I1UIUIT Az AT

SMA1004  “anANAAIENS 3(3-0-6)
Principles of Mathematics
wmadan1sfigay nsfigainguiumAeiduien

ANMUANNUS TINTU wazIIUIUZ

- USusiaseian
- YSumesutesiedsn tanevinliaiaSule
1839180ANUTALIU NTETU harnsIUsTLAUY

11nTu InediasiilovdiAgyiiaisilulan

Proof techniques, proofs of theorems Proof techniques; proofs of theorems | wanALAFENS
concerning sets, relations, functions, real numbers and | concerning sets, relations, functions, real numbers
limits
SMA2102  FILUUNANIAAIARSWATNITIIMANE  3(2-2-5) | SMAL005  MkuULBIAdinenanskasmMaasien  3(2-2-5) | - YSusiasiein
Mathematical Model and Reasoning Mathematical Modeling and Analysis - YSudesedn

N1583519ANUFURUS wuUTU NI aAIUUULTS
panmansvestymlanataiiieaduisiuuulisodiowuay
FALUUABLE 83 N1TAIUIAUI ONITUTZUIUAINALRAY

o

AIINANEnsLarN1sUTEENARUIS gL

ANSETN9AINUFUNUS WUUTU WAEAILUULTS
palaransvoslgynilulanase Medanvuliaeidosuasy
AILUUADLE 89 NMSLTNATANIAE AAIEAS LAaLED A bUNNS

ATty WAUIFILUY ATI980UANALNE BUVDIRILUY

- dsumefuiusieden liaseunau
ASYUIUNITAS 1 ILUULTIAIRAIANS LAY
MslAszvegnadusyuy uRe Windunau

N1931AT 18R YAz NISWAILIA L UUT
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Developing relations patterns, or | MIMWINYIEUTEINUANALRAY MIAANUAINEU ATINAEAS | T ALau TAEN1TYTMINITAIINT V19
mathematical models of real-world problems concerning | iasgiu wazmMsUszynAldnssnAmansluisnisiigad ARNAERSUAYADA
both discrete and continuous models, evaluation or Developing relations, patterns, and
approximation of their solutions, logic and its applications | mathematical models of real-world problems involving
to proof methods both discrete and continuous models; applying

mathematical and statistical techniques for analyzing
problems, developing models, validating model suitability,
evaluating or approximating solutions, interpreting results,
and understanding basic logic and its application to proof
methods
SMA2201  W¥AMALINETIY 1 3(3-0-6) | SMA1006  NYANAUINTITH 3(3-0-6) | - USusviasedn
Abstract Algebra 1 Abstract Algebra - YSudeinn

5183977 A ealTsunnou: SMA2101 : %én
ARIAPNERS

mMsfdumsiana Asngu ngU nguges nguiy
dn3 nUmsBesdulasy afadugunasanduguvoingy
n3vgesUnd nquuniadiad ngufunainsiud njunanis
amudifesiuiatuse Suiinalnuwuuaritad

Binary operations, semi groups, groups,

subgroups,  cyclic  groups,  permutation  groups,

nsdudunsninia fsngu ngu ngugos nUiy
#ns ngUnsBaduany anfiadugulazandgiuveansy
n3UgoaUnd Nguuniagiad N unaingIud nUNams
amudifesiuioatuse Suiinalnuwuuaritad

Binary  operations;  semigroups;  groups;
subgroups;  cyclic  groups;  permutation  groups;
homomorphism and isomorphism of g¢roups; normal

subgroups; Cayley’ s theorem; Lagrange’s theorem;

gee
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homomorphism and isomorphism of groups, normal
subgroups, Cayley’ s theorem, Lagrange’s theorem,
quotient groups, introduction to rings, integral domains

and fields

quotient groups; introduction to rings; integral domains and

fields

SMA2201  AYAmsLTadu 1 3(3-0-6)
Linear Algebra 1
51893917 F oS suNInou: SMA2101 : an

ANFENS

o

VNS NYLarN1SALEUNSURNUNT NS ALnesd

a

Tuwuv ssuvauns@adunaznisandunisyagiu Ui
LNLRBS NITKUANTUEU ANFNBULIANIZLALIINIADS
anwazlang N15UsEynAvesivAtingad

Matrices and operations of  matrix,
determinant, systems of linear equations and elementary
operations, vector space, linear transformations,
eigenvalues and eigenvectors, applications of linear

algebra

SMA1007  WmelnLTaLE 3(3-0-6)
Linear Algebra
WYSNERaENIANIUNSVRLUNING AasTuuun

i%‘u‘uaim’lilf?]dLéf‘uLLaxﬂ’]iﬁT’]LﬁUﬂ’li%‘lijaj’m Ygdnnnes

N1SLUAUTIEY A NWULLIANIZLALLIINIADS ANYULLANY

NsUsEENANYANALTLEY
Matrices and operations of matrix; determinant;

systems of linear equations and elementary operation;

vector spaces; linear transformations; eigenvalues and

eigenvectors; applications of linear algebra

- USusiaseian

- USuein

pee
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SMA2301 AT IATIZATIALAFAIENS 3(3-0-6) | SMA1008  MTIATIZALTIALAAIENT 3(3-0-6) | - USushaseivn
Mathematical Analysis Mathematical Analysis
5793919 f o5 sunnow: SMA2101 : %dn FZUUTIUIUATY NONBladuuLdUTIUIUTY 810U

ANIAFENS LAZOUNINYRITIUILAT AllauazAudeLilos nayus
STUUTIUILASY VonaladuuldudIuiuase a1iu | mamusnusuuuitiul

WATBUNTUVRITIUIUDTY Afnuazanusoie N1INOUNUS The real number system; topology on the real

ASIUSHUSLUUS UL line; sequences and series of real numbers; limits and
The real number system, topology on the real | continuity; differentiation; Riemann integration

line, sequences and series of real numbers, limits and

continuity, differentiation, Riemann integration

SMA2302  seileuisidadaay 3(3-0-6) | SMA1009  seLleuiBigaduauuasnIsuseyns 3(2-2-5) | - YSusiasedn
Numerical Methods Numerical Methods and Applications - UuTosnein

Msnziiranindeu nawasdaiaaTues
dunsllTLdU NalasdsiaevuessuUaNNSIRdY A9
Usgaauanlugae wazn1sussaarlaglddad dunvuny
AUNUSHATUTHUSLTIINAY HALRAULTIRNAVVDIAUNTL
AUNUS

Error  analysis, numerical solutions of
nonlinear equations, numerical solutions of linear

systems, interpolation and polynomial approximation,

MIleTeRenamadeu 33 adiaanlunis
nnalaasvesaunIslUldadu ssuvaunIndudy nsussunu
AlutwazNsUTEIAIMsTATuNLY ayRusSkasUTIUS
Bean uavaunaidsoyiud wieursnsfinufoRnislagld
w3nsilormuin wenduad uwarnisideulusunsuiiowddaym
NNAUAAENS

Error analysis; numerical methods for solving

nonlinear equations and linear systems; interpolation and

- Y3uanniviusseny WJudvussesway
UuaAnIg

@ o

- UsuanaSuresieden Taulw unisin
UuRnslasldinseedaruin ganiuls
wazn15t¥sulusunsun ouA Ugyninag

AtINFENS

Gee
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numerical differentiation and numerical integration, | polynomial approximation; numerical differentiation and
numerical solutions of differential equations integration and numerical solutions of differential
equations; laboratory sessions using computational tools,
software, and programming to solve problems in
mathematics
SMA2303  fuUsitatou 3(3-0-6) | - - gNENTIEIN
Complex Variables
eAnTiFesHIuINAB: SMAC002 WARRdd 2
TuIudsgou Menduiiasizd UTWusauLdy
Wedau aunsulasedd NguunaunnAawaznsUuseynd N3
GRRNIT
Complex  numbers, analytic  functions,
complex line integrals, Laurent series, the residue
theorem and its applications, conformal mappings
SMA1010 msfiwuIRanTsunsleuineatnmans 3(2-2-5) | SMA1010 msiawAInssuMsSsuimeadlamans 3(2-2-5) | - USusiasedvn

Development of Mathematical Learning
Activities
WIARNITIANANTTUNANAANERS duUsenaull

A8 ANUALIAANANT LATIUAEAAIENT Y3 0LUININDUY 7

Development of Mathematical Learning
Activities
LUIAANISIANANTTUNIAMAFAIERNS duUsynaull

A8 ANUAGAAIAAT IATIIUAEIAAIENS 193 0LUIND U T

9¢e
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o

duaunsiauiSen sankuuLaInINTTUNNANAAIENS
wSauiieTauazUseiiuna

Concepts of mathematics activities such
as: mathematics camp, mathematics projects, etc. for
learner development, design and organize mathematics

activities along with measuring and evaluating

duasunsiaulTou N1509NUUULAETAN INTTUNIS
adlnransnouTtTnuasUspiiung

Concepts of mathematics activities such as
mathematics camp, mathematics projects, etc. for learner
development; designing and organizing mathematical

activities along with measuring and evaluating

SMAG001  @fifiwazadnutasiduy 3(2-2-5)
Statistics and Probability
AIUMUNBTOIERA ToyakazNIsLAUITIUTIY
foya mMadisdeiiegns malemeitoyadowiu uufn

fugrudgiuauezdu nsuanuasanutaziduvesia

o

WUSEL NSUANUIWBIFIDENS MSUSEANMAT FrsnuiTos
N1NAABUANNAFIY N153LATITNAMURYTUTIY anduius
warN50nnRYluduen1iny MInageulafi1dsEes Ui
analidamnsdines

The meaning of statistics, data and data
collection, sample survey, preliminary data analysis, basic
concept of probability, probability distribution of random

variables, sampling distribution, estimation, hypothesis

testing, analysis of variance, correlation and simple linear

SMA1011  @dfwazAauunazidu 3(2-2-5)

Statistics and Probability

ANUNINEVDIEDA JeyanaznsiiusiuTindeya
nsdTadeiiedny meesiteyaidou uuAafiugu
Aeatumnaninasdu nswanuasaruninasduresiuysdy
ANTRANKIVBIRIBENS N15USTUINAT Fr3aad osfu NS
VEBUANNATIU N133ATIZUAIULUTUTIU anduiusiaznis
anneeLTLdueg1d1y nMsvadeulanasans nshuyUnana b
damdimes

The meaning of statistics; data and data
collection; sample survey; preliminary data analysis; basic
concept of probability; probability distribution of random
variables; sampling distribution; estimation; hypothesis

testing; analysis of variance; correlation and simple linear

- USusiasneian
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regression  analysis, chi-squared test, introducing

nonparametric statistics

regression  analysis;  chi-squared  test;  introducing

nonparametric statistics

SMA7001  danesiiukazn1sdeulusunsy 3(2-2-5)
Algorithm and Computer Programming
nanns e ulUsuATLUUTATETIN allanisun

Ugyn nseenkUUSanesfiuil on1seulusunsun1eds

3TN W lUsLNIUmMEn1¥1ABURnessEAUET N3

SuAuazLanIna viavosdinys dnwad dadudunig fds

AIUAY 815458 Weellnes an3e Hendu Insdiwes n1sdnns

nd AndeulusunsaiteudtamuazUszgndldnu
Structural programming, problem solving

techniques, design of algorithms for programming
procedure language, program development with high
level computer language, input and output, variables data
type, expressions, operators, control statement, array,
pointer, string, function, procedure, file processing,

programing to solve problems and application

SMA1012  danesfiy Msdeulusingy 3(2-2-5)

wazlyusshivg

Algorithm Computer Programming and Artificial

Intelligence

waAai ugunsdeulusunsuuuulasasi
wmeadiansuidmethaduseuu nseenuuudaneifiuiients
W eulUTLATULT INTEUIUIIUL A1THAIUITUTLATUA 28
MwABNiImMeITEAUge NsSuAarLaniua Ylladayauaysn
wUs dnaduazdaianidunis laseasianiuaunIsinauees
TUsunsu 1§isduavanie wostimesiewdu Huidunasingd
1wos msdanslidteya nsfindeulsunsuiowddamva
adlamans uwiRnfiugurestyaUssivg Msi3euivonades
Jesu lasseuszamifiondesfu nmsuszgndlddaneiu
wazlyvseivglunisuidymneadinenans

Fundamental  concepts  of  structured
programming; problem-solving techniques; algorithm design
for procedural programming; program development using

high-level programming languages; input and output

- YSusiaseinn

_ USuFesein

- JSuesuesein leadisdommadnu
Uyauseivg nsuszyndlddanasiiuuay

Uanuszhvglunmsuitagvinsndinaans
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operations; data types and variables;, expressions and
operators; control structures; arrays and strings; basic
pointers; functions and procedures; file management;
programming practice for solving mathematical problems;
fundamental concepts of artificial intelligence; introduction
to machine learning; introduction to neural networks;
application of algorithms and artificial intelligence to solving
mathematical problems
SMA6001  duNWIARINANARNS 1(0-2-1) | SMA1013  &ununAfineans 2(1-2-3) | - YSusiasnein
Seminar in Mathematics Seminar in Mathematics - USumiheia
$797 U9 o oeH 1uNIN DU SMA2101 Wdn nsdudunagyanudilanguinisadaans | - Ufudesuieseiv Tneifiunssuiuns
ALINANENT sufsnshiaueuazn1seAunaddnnisieituuafania L‘%‘&Juiﬁﬁlm']ﬂmﬁﬁﬂmﬁwﬁﬁ gnisvihenu
maausuagn1seA Tl earne 9 LAy | adamand Wnla waggnvneAanIsEUe
ARINAENITUI DA Investigation and comprehension of
Presentation and discussion on various topics | mathematical theories, along with presentation and
in mathematics or statistics academic discussion of mathematical concepts
SMA1014  Jgymifiaunsadnenans 3(0-6-3) | - 1edulu Weasuadsnanuansaly
Speacial Problems in Mathematics NSYINITINAAAAIEAT LarHMUITNYY
N13AUATINWITBAINGIUTBYAATY q Mseenwuy | nMsuidym lnaidunstiianudludssynd
W98 M9 PsUlATITINNUITE AnwrAuaiuazsiusm | Autyniass

6¢¢
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aulamzFedliduszuy tharusludszgndfutamuiane
vy MsiLauaNauidY

Literature reviews in related databases;
designing research topics; writing of research proposal;
investigation and organization of knowledge in a certain area
and/or applying knowledge to a certain problem;

presentation of research project

SMAG6002  Tasssundineans 3(2-2-5)
Project in Mathematics
5187919 f oS vunn BU: SMAG00T du3u

AINANENT
NMSAUALAITAUNALAZNNTIATIEN N15IIIUHY

Way  N19BALUUNITYIAADY NLTEULATITINIUITY Anw)

Aunuarsiusuanudiame3esidussuu waz/mie th

Anuslvdszgndiudymianizuratym
Information search and analysis, experimental

planning and design, writing of research proposal,

investigation and organization of knowledge in a certain

area and/or applying knowledge to a certain problem

- INLENTI7N

ove



ANgATINENAERTUNGIN §1U13YIANAAIENS NANGAS

wangnsIneAEnsUngin env13vnanemansuag

. - .. . RUBLNN)
UsuUss w.a. 2565 AAANENT NANGATUIUUII W.A. 2569

SMA2103  nguiuen 3(3-0-6) | - - gALENTIEIN
Set Theory
NIWAUIFINUVDIMGuLYn danaunisiden

FIIUTINTTURALIWIUTBUAU QUTBLTRTUA
Axiomatic development of set theory; axiom

of choice, cardinal numbers and ordinal numbers,

transfinite induction

SMA2104  s3UUIIUIU 3(3-0-6) | - - 9NLANTIEIWN
Number Systems
danatUoluiuduausIsued n1sadeduau

W SuaunsInes war S1uIueTe nSeuansailunisuay

Susuuusuiudng sudausRdfyiiedes
Peano’s postulates and natural numbers,

construction of integers, rational numbers, and real

numbers together with their operations and orderings,

including relevant important properties

SMA2105 95831 3(3-0-6) | SMA2101  MgufdnuIu 3(3-0-6) | - UFusiasedn
Number Theory Number Theory

n1sMsads aunia feidulungudiuau sin

UgUgIU NYAITAIUNGUMAIADY FEUUIHAEUDNSL0ALD

N139135896873 aunia Hendulunguianuou s1n

UgUgIU NYAITAIUNGUMAIADY FBUUIHAEUDNSL0ALD
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Divisibility, congruences, functions in number

theory, primitive roots, quadratic reciprocity law, RSA

Divisibility; congruences; functions in number

theory; primitive roots; quadratic reciprocity law; RSA crypto

crypto system system
SMA2106  ASSAFERSITIALInAIERS 3(3-0-6) | - - gNLENTILIV
Mathematical Logic
psInmanisufuiiquiuazasnaanssusud
il
Zeroth-order logic and first-order logic
SMA2203  WYAIAUILGTTU 2 3(3-0-6) | - - YALANTIEIN
Abstract Algebra 2
5783919 6 09K 1L1N OU: SMA2201 AN
UIUFTTN 1
nouunvesdla lofa lawuwuugadn Senvuny
Wan FadniAveny nguiveniad
Sylow’s theorem, ideals, Euclidian domains,
polynomial rings, fields, extension fields, Galois’ theory
SMA2204  NARALTNLEY 2 3(3-0-6) | - - 9NLANTIYIN

Linear Algebra 2
93V A DU HUNKN U SMA2202 NYALIRLT

WU 1
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a s

Y3giinnmes n1suvaududu Ardnuazianie
wagLNmesanwazaniy fandulagadu Jusuudadun
sUBuUMATaes UnuudydRuazUsniinanmuniely

Vector  spaces, linear transformations,
eigenvalue and eigenvector, linear functional, bilinear
forms, quadratic forms, canonical forms and inner product

spaces

SMA2205  Asngu 3(3-0-6)

Semigroups

ﬁﬂﬂ%;‘d lofia ﬁ!aﬂiqmmu ﬁqﬂgﬁﬁmamﬁ% ﬁaﬂqﬂ
LE?NLﬁmmq%’wLLax?{quL%nLﬁmmmﬁ ?{Qﬂﬁqﬂﬂﬂa ﬁQﬂ§ﬂ
NNAY auAA AangUkams Anmduiudvesniu nuvnadie
wazNIUNIN

semigroups,  ideal, band  semigroups,
semilattice semigroups, left and right simple semigroups,
regular semigroups, inverse semigroups, congruences,
quotient semigroups, Green’s relations, left and right

groups

- gnLANT183v

eve
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SMA2304  BufinSawaesudnidosdu 3(3-0-6) | - - gNLENTILIV
Introduction to Lebesgue Integration
WLresIaalUdnuuIIuIUe3e Henduiiveisida

duiinTanaiudnuudnuinass U39l L,
Lebesgue measure on real numbers,

measurable functions, the Lebesgue integral on real

numbers, L, spaces

SMA2305  ATATIZMLTenT 3(3-0-6) | - - gNLENTILIV
Functional Analysis
U3nfiuesu anuuiysal Mandulda ngujun

81u-u1A Aeaiu fRLiiunis Yigiawu
Normed spaces, completeness, functionals,

Hahn-Banach theorem, duality, operators, sequence

spaces

SMA2401 510 1ULTVIAIRA 3(3-0-6) | SMA2102 SINFIULTVIAEA 3(3-0-6) | - USusasein

Foundations of Geometry
STUTULUUYARA UIHAUUUYAAELLR Nsanay

seuuRInInane ssunulawmasiuan

Foundations of Geometry
syuIvkuLgAan Usniuuugaanduili nsinay

seuURInInany ssunulawmasiuan

2%
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The Euclidean plane, three-dimensional
Euclidean space, the sphere, the projective plane, the

hyperbolic plane

The Euclidean plane; three-dimensional
Euclidean space; the sphere; the projective plane; the

hyperbolic plane

SMA2402  L5UIPIRLTSRUNUS 3(3-0-6) | - - INLANTIEIN
Differential Geometry
svadavondulfasiuia anulds HuRad

Arnansvesnuliasi Slewndn weInuazauda nguium

\ANE-UauLTn
The geometry of curves and surfaces,

curvatures, constant mean curvature surfaces, geodesics,

metrics and isometries, Gauss-Bonnet theorem

SMA2403  vieweladiUssdu 3(3-0-6) | - - IALANTIYIN

Introduction to Topology

nonaladvesdiuiuaie Usgilwnin anuaew
unndt anandenlosiunazanuuiysel neneladvesuiad
gadn n 17 Usgiimeneladmly

Topology of the reals, metric spaces,
compactness, connectedness and  completeness,

topology of Euclidean n-space, general topological spaces

ave
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SMA2404 Vg u)Ansa 3(3-0-6) | - - YNLANTIEIN
Fixed Point Theory
NUNIULARNT S %umaumﬁﬁwsaswaqqmm?q N9
¥hefinide MuiuARTweIUILIA IEiUNARIULUEA
Un mamﬂ"ﬂﬂuazmiﬂizqﬂﬁ
Review of fixed points, fixed point iteration
procedure, Picard iteration, Banach’s fixed point theorem,
fixed point theorems on closed balls, generalized
contractions and its applications
SMA2501  pginnandiientsdadesdy 3(3-0-6) | SMA2103  mgiamansdanmsdnidosdu 3(3-0-6) | - USuswiasedan

Introduction to Combinatorics

nsi3esduiasuuaznnsdany ngufunyiu
NanTIuNNsIvkagngu unusued Handuneniiia
aaduiusiiewia vénmsifiudndaeen

Permutations and combination, binomial
theorems, the pigeonhole principle and Ramsey theory,
recurrence relations, generating functions, the principle of

inclusion-exclusion

Introduction to Combinatorics

nsiFssdulldsunagnisdany nguiunmiung
nansaunN s vwasnguunusuied Weddunoniila
aaduiusiiewia vénmsifiudndaeen

Permutations and combinations; binomial
theorems; the pigeonhole principle and Ramsey theory;
recurrence relations; generating functions; the principle of

inclusion-exclusion

%
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SMA2502  nudinsvliToiu 3(3-0-6)
Introduction to Graph Theory

a

NI1NLAENTINTTUNANIG UUNAU T

§ 199ns
nsmlauld nsaudugiuvensii tuazigdnseesiass 30
wazdpinsandialniddew mslidnsmuazunyszand nsuen
nsmuazuNUsENa

Graph and digraph, walks, paths, cycles, trees,
graph  isomorphism, Eulerian paths and cycles,

Hamintonian paths and cycles, graph colorings and

applications, graph decomposition and applications

SMA2104  nufinsivliTowiu 3(3-0-6)
Introduction to Graph Theory

[

nsuaznIsEURAIe wuady 38 39ans a3
auld nsaudugiuvensivl Ituazinginsosiass Iduaziy
dnsenfialnidou nislidnsmuazunyuszand nsuwenninuaz
unlszyna

Graphs and digraphs; walks; paths; cycles; trees;
graph isomorphism; Eulerian paths and cycles; Hamintonian

paths and cycles; graph colorings and applications; graph

decomposition; and applications

- USusiaseian

SMA2503 N5 ¥wNULUY 3(3-0-6)
Combinatorial Designs Theory

v o a v o a a o a a

nIFashU 9 qiaamulﬂmﬁqmﬂ nTaazutianu
TR TAarAUUIEIU LHUKUUUADN SLUUAMNA B3 SEUU
auvdendlaed sTUUaMIATIAGALIY WNULUULUINGY

Latin squares, orthogonal Latin squares,
idempotent Latin squares, partial Latin squares, block
designs, triple system, Steiner triple systems, Kirkman

triple systems, group divisible designs

- INLENTI87N

Lve
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SMA6003  MafiLABNINNITIATIZH 3(2-2-5) - gNLENTILIV
Special Topics in Analysis
5 oamenisiiaseiiidudi aulesufuves
TnAnvuaze1assfivsnmeauise
Special topics in analysis that are of interest
to both a student and research supervisor
SMA6004  WdaiitAYNIaNTALIR 3(2-2-5) - 9ALANTIEIN
Special Topics in Algebra
Femafigadafiduiiaulasiuduvesindnw
LareNsETUS NI
Special topics in algebra that are of interest to
both a student and research supervisor
SMA6005 9 afiLABNINITIA 3(2-2-5) - 9NLANTIEIWN

Special Topics in Combinatorics
Fowninsdafidufiaulasufuresindnwuas
SERET AT NaToR 3
Special topics in combinatorics that are of

interest to both a student and research supervisor

8ve
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SMA3001  @un1sieeuiussas 3(3-0-6)

Partial Differential Equations

N159 U UNUTLLANVRIAUNTTLT I8 U N UT U oY
MnouvesalMndseuRusyesdadusufunis mnouves
aunsveyiussoaBudusuiuany aunsgieyRusEaeLd
195 aunseyiusdeadalawasiuin aunisidiouiustay
WWans1luan ﬁr:gvi’wi’lﬁluéjuLLazszgmﬁ’maU miﬂiz&gmﬁﬁum
GHON R LININERY

Classification of partial differential equations,
solution of first-order linear partial differential equations,
solution of second-order linear partial differential
equations, elliptic partial differential equations, hyperbolic
partial differential equations, parabolic partial differential
equations, initial-value and boundary-value problems,

applications of partial differential equations

SMA2105  aun1sidouiusdes 3(3-0-6)

Partial Differential Equations

N33 MUNUTLNNVDIAUN TR YR US DY Amay
yosaumnisoyiussendaudusuiunis Anouvesaunsids
auiustaudududuiuant aunaaoyusesiieiss aunis
LWaounusgouttelanasludn aun1sid90uWus g outi
w1s1luan f]igmﬂ'ﬁL?Mﬁuuazﬂigmﬂ'wau n15UsEyNAURY
RN R IR

Classification of partial differential equations;
solution of first-order linear partial differential equations;
solution of second-order linear partial differential equations;
elliptic partial differential equations; hyperbolic partial
differential  equations; parabolic partial  differential
equations; initial-value and boundary-value problems;

applications of partial differential equations

- USusiaseian

SMA2106  NagnskavNIIAATIATIEINILUDIANY 3(2-2-5)
Strategy and Analytical Thinking through Board
Games
ASHAUIYNYLAITAATIILATIZ N1TITUNUNG

gNnsuarnIsiedula N1siSeusvanNNTANGINTINE Neufiny

- 583y Yaun1siauinyensan
Wemsieuaznagns lngldvesainudu
A3 palloNauTinweN S ndudmsudnfnm

Tugatagiu

6ve
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LAZNTUTININEINT NMTAATzsiaaunsaifidufeusuIng
nszAu NsUsEEndldnuiluanunisalasuazaninwindon
NISVN9U

Development of analytical thinking skills;
strategic planning and decision-making; understanding of
logical thinking principles; game theory and resource
management; analysis of complex scenarios through board
games; application of knowledge to real-life and

professional environments

SMA3002  Jgmnsin 3(3-0-6)
Discrete Mathematics
nannstukazALduiusisuia ns v ns

fulsl uaznsuszuRianng Neadiaydu 299501590 0alaum
Principle of counting, recurrence relations,

graphs, trees and digraphs, Boolean algebra, circuits,

automata

SMA2201  Jgmmsin 3(2-2-5)
Discrete Mathematics
nann1TdULarAuduRUsSIswAn N3N NS

Auliiuaznsszufianig Aoadaydu 299501530 08lAun

wazwilandYaymimlgnain
Principle of counting; recurrence relations;

graphs; trees and digraphs; Boolean algebra; circuits;

automata; and solving problems in discrete mathematics

- YSusiaseinn

- YSuanniwnussens Wudviussensuay
Ujusng

- YSumesuiesedvn Tnewii usinusnis
WAt Weassmnudiladadniiunig
U nguiluufUR
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FILUUTNANAAERSarNSUSEanNd  3(3-0-6)

)

SMA3003
Mathematical Modeling and Applications
ﬁmﬂﬂiL“?jﬁ@Hﬁ’uﬁL%ﬁLé’uLLaSVLZJIL%dLﬁm‘ﬁmﬁu 0

aunawazn1sImziEiosnn nsuladidudadu nsm

AnBURIRTIwRkarNMsAaUdwLaY TneUszandldly

Yy me@ininen szuuiliag waznsuwneg

nonlinear

Introduction to linear and

differential equations, equilibrium point, stability analysis,

SMA2202  fluuBeAinAansuasUSEENA 3(2-2-5)
Mathematical Modeling and Applications
NTWRAIUIRILUULT IRl ar1ans a1 s u gyun

NAUTIINYT SEUUTNA LaNITLING AN YN UELT

duuazli@adu nsudadidudadu naunauaznisingzi

LERYTNIN NITIAIRNDULTIIATIZALAZNITAIAINDULTIAILATY

mMsUsegndlilsunsudsagunmendamansifiensioaouuas

gudunnugniesasiluuiadinaans

- USusviasned

- Usuanniviussens Wuisussesuas
Ujusnng

- Ysudesunesein Tneifiunisimus
wuunAEafansIINdgynIase kagnsld
TUsunsudufagunndamiandiite
svaouLazudunugnie 3 egaeli

nAnwIiunswoulessznImguiunis

linearization, analytical solution and numerical solution, Development of mathematical models for Uﬁﬁ'@
apply in biological, ecological, and medical problems biological, ecological, and medical problems; linear and
nonlinear differential equations; linearization; equilibrium
point and stability analysis; determining analytical and
numerical solutions; application of mathematical software
for verification and validation of mathematical models
SMA3006  AfinmIansUsE iUy 3(3-0-6) | - - gNLENTIEIN

Mathematics of Insurance

wé’ﬂﬁyugwummmﬁﬂﬁxﬁuﬁ’a UsgLnnIeInng
Usefiude Snvaizvesduyguasdeulvvasnsusssivseiude
waAauazndnn1sluATUS YRR uguwA patuadaaians

Usedudy unumvesinadnaiansuseiudy AudAgves

16¢
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AdlarEns adamans Ussuinsaans Lasugenans n1sugyd
waznsanadlundinaansuseiusy

Basic principles of insurance, types of
insurance, insurance policy contracts and provisions,
actuarial practice basic concepts and principles of
actuarial science, role of an actuary, importance of
mathematics,  statistics, demography,  economics,

accounting and computing in actuarial science

SMA3007  TUsunsudssgnanspdinaansuavadia 3(2-2-5)

Application Programs for Mathematics and

Statistics

F1e3vfifeaNuLIieu: SMAG001 adfuaza
1hazidu

Anwilusunsudniaguuazifeulusunsuniesiou
AdinAanswazad s Tunsasiansiainis waziad oulm
nsawandedydnualuazidedaiey n1adouyads
mwix&4ﬂmﬂliﬁﬂﬁLmiuﬁwL%Qgﬂmnmﬁmmam%uazaaﬁﬁ’umu
AUANNE

Study mathematical and statistical software

and mathematical programming, to creating of static and

- gnLANT183v
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dynamic graphs; symbolic and numeric computations;
computer programming, application of mathematical and

statistical software to various fields

SMA3008  AdiRFERSUSEAUTIN 3(3-0-6)
Life Actuarial Mathematics
ndniluguvein1susefuse ndnil ugiues

AdnA1ansUTEANTIn N1SUINKIINITOY T0AVRITIN LA

A159TN A1518999ALN5N5ITN 1T BUsERURaUsETev

nauny Sudrsesnalsylovinauny 10 sUseiudingu

55LUTTUMADININLNAdRA @RS UTTAUNY

Basic principles of life insurance, basic
principles of actuarial science, survival distributions and
life tables, life annuities, benefit premium, benefit reserve,

gross premiums, code of professional conduct of actuaries

- INLENTI7N

SMA3009  ngunu 3(3-0-6)
Game Theory

WWIRATUFINYDIVIGUANN tnUVEnd Auldiny

v
aad °

nugfian auduinlavesinlny n13seses MTLAUNA

ans N1sUszendiuanIunsaiassluiiusing

- INLENTI7N
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Basic concept of game theory, matrix games,
game trees, utility theory, prisoner’s dilemma, bargain,
strategic moves, applications to real-world problems
SMA3010  ARIAAIARTNITHY 3(3-0-6) | SMA2205  AQIAATERSNITRY 3(2-2-5) | - USusviasedan

Mathematics of Finance

ﬁugmmawqngmamﬁa ﬁugmmmmwﬁmiw
490 SNTIHANDULNUYDINITAMU FTN15T1T2AUTUN NS
Uszgndnguiinenide amanmviluazasansyu nsvszgndld
AdaranslunsuAdgmisunisitu

Basics of interest theory, basics of annuity
theory, rate of return of an investment, loan repayment
methods, application of interest theory, bond and other

securities, applied mathematics in financial problems

Financial Mathematics

FIMUUAAIN0E1998 Aundneiilufianud o
Funsndidanudss fuvunaiasuuliseieddunan nns
ANUAIIAIN A0S anazeaUTy n1sunlang Ueyuninig
ANAAEATNTRU

Simple market model; risk-free assets; risky
assets; discrete time market models; pricing futures and

options; solving problems in financial mathematics

- U5Ua1n3v1ussene Wulviussensuay
Ujusng

~ USumesunesieiv Taewiunil owniidl
AN UANBLALEDAAR BINUAIUABINTT

vaana1nn1sRulutagiu

SMA3011  AGIAAEASLTIAIUIN 3(3-0-6)
Computational Mathematics
LLu’;ﬁmﬁyugwumaqmj‘mmamfuﬁ‘wf'luam

mMwneufimesuaztunewis walaniseuan gevduas

neagaaiand n1seonwuulusunsuid ourddymnaly
adlneansuarn1ssiass mdefiuraulanadamansid

AILAENTUTEENA

- gnLANT18Iv
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Basic concepts of computational

mathematics, computer languages and algorithms,

computational  techniques, mathematical software,

programming designs for solving problems in mathematics
and simulation, interesting topics in computational

mathematics and applications

SMA3012 mﬁmmamiﬁamiamu 3(3-0-6)

Mathematics for Investment

aondy §ns1uile WusTns WOSANITAINUY
Nama‘uLmuLLaxmmL?{&Nmnmiamu UszAnsnmnesnnng
AU ATIANTOUNUS

Interest, inflation, bonds, portfolios, return

and risk of investment, portfolio performance, derivatives

- gnLANT183v

SMA3013 szleuiBileiiavdmsuaunisitaoyiug 3(2-2-5)
Numerical Methods for Differential Equation

TRavdmsvaunsleeuiusanisy Beaunsy
Wglaes 183918 - ANMI waEIsAIuIe-iUTuLAIBIT Ay

WUUMAIETUABY ANABITY N3G kazAuLaies 313

favdmsuaunisileniusdes TBuasaduiiles

SMA2203 sz leuTBileiiavdmsuaunisiliseyiug 3(2-2-5)
Numerical Methods for Differential Equation

TeswesiaeiuarBindiass FB3ue-ann1 Fovane
a N153LATIERAIINGNABINALLARE TN NVRITTITIANAY N3
Jeoulusunsuil evwalaasvesaunisidouiusady ns

Uszgndldludymmndmnssy nenmans uazadinenans ns

- USusviasedn

- Jfueesuresieiun agid un1siln
UFUAnslaeldiag oeleduanuas
goud LT o9 1a0aNn AnTTUYRITEUUT
a5unAIgaNN1T TRy USaNlYy wagns

Uszgnaldludegmmednueiig q
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Numerical methods for ordinary differential
equations, Taylor series methods, Runge-Kutta methods
and predictor-corrector methods, linear multistep
methods, consistency, convergence and stability,
numerical methods for partial differential equations, finite-

difference method

AnuFvanislagldiadesdomuinnazvenduifiiodians
waAnsvessT LB UM Bseyusansiy

Euler and Taylor methods; Runge-Kutta
methods; multistep methods; accuracy and stability analysis
of numerical techniques; programming for solving ordinary
differential equations; applications in engineering, science,
and mathematics; hands-on practice using computational
tools and software to simulate systems governed by

ordinary differential equations

SMA3014 szileuigideiavdmivaunisidseuiustos
3(3-0-6)
Methods for Partial Differential Equation
wnAndesiuiefuaunndeyiusdes Jouly
younkaziioulusudy sedouituasawuusiin aunsied
Ufn aun1snisiluan seifeudsuuudaunds seidsuisuuy
USene seideuisreaasan-dlaadu aunislewmesluan
Basic concepts of partial differential equation,
boundary and initial condition, finite difference method,

elliptic equation, parabolic equation, explicit method,

- gnLANT18Iv
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implicit method Crank-Nicolson method, hyperbolic

equation

SMA3015  msmANngawiian 3(3-0-6)
Optimization
mMsmAneAgauuuldfifeulvdmiududs

G msmevmgfigauuulifiieulvdmiuvatodaus

ABN15AUN ABInTLRBUR A5TRU mﬁmﬁhmmzﬁqmmuﬁ

Jeuly Feulvaiv-au-ianes 3Fnsmavngiganuy

Feuluduoaunis
One-variable unconstrained optimization,

multi-variable  constrained  optimization,  searching

method, gradient method, Newton method, constrained

optimization, Karush-Kuhn-Tucker condition, inequality

constrained optimization methods

- INLENTIN

SMA6006  tafiveiunnentinmansussyne 3(2-2-5)

Special Problems in Mathematics

I3

Sewnaadinaansuszgndfidunaulasiuiu
YITNANYILALDITENUS NIV
Special topics in applied mathematics that are

of interest to both a student and research supervisor

- INLENTI7N
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SMAG002  Aufiliesdumaadia 3(3-0-6) - gNENTIEIVY
Introduction to Statistics
Toya N13UTIUTINTBYA N15d159TaYa N3
Yiauetoyn NsiATziteyanazulanuvany Yoyauay
myuszgndlitoyadmsunsdndula
Data, data collection, data survey, data
presentation, data analysis and data interpretation and
application of data for decision making
SMA4003  vanadi 3(3-0-6) - INLENTIEAN

Principles of Statistics

AUMNIEVOIEDA LUARLarUIEleYUU A
adafldludinuszdriu metieneidoyaidowiu Uszens
wazdregns arniasdudosiu duusdy mauanuas A
Wnvzifusuuniuiy wuutheaasuuudsnd n1suanuasandi
1A91n679819 N15UTZUIUAT NITNAFDUANNAFIY 11T
AU S sEIeanUs manensel Sniduiiegng
wagnsUsEgnAlimIgauiuwsayiven

Meaning of statistics, concepts and application

of statistics, statistics in daily life, preliminary data analysis,

population and samples, introduction to probability,

8G¢
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random variables, binomial, Poisson and normal
distributions, sampling distribution, estimation, hypothesis
testing, correlation between variables, prediction, this
course focuses on the examples and applications that are

suitable for individual major

SMAG004  guijanuinvzidu 3(3-0-6)

Theory of Probability

Fanatananiedy ananiesduddeuluuay
Anuludasy FILUTHLLAZNITUINLIT NTUINUIAINUNDY
Lﬂu‘ﬁ'ﬁﬁﬁig N13UANLIITINYDIADIAIUUTAN N1TUINUIITIM
LAZNITUINLIIRINYDU AIAIANLNEY ANLUSUTIU A1
wUsUTIUTINMATANdNUS nIwINIINkaE Vg Ui unAting
AugNand

Axioms of probability, conditional probability
and independence, random variables and distributions,
important probability distributions, bivariate distributions,
joint and a marginal distributions, expectation, variance,
covariance and correlation, laws of large numbers and

central limit theorem

- INLENTI7N
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SMA4005  @dRAfinFwans 3(3-0-6)
Mathematical Statistics
wwIRnveIrNUsly fudsdu Heddunis

wanuasvasiaulsdu feidunutasdu nswanuawidung

N5uanuaslage nsuanuasusnd nsuanuaslannasans

NSLANLY n1swanuasien Hendunaniialuwus Aaha

UM
Concept of probability, random variables,

distributions functions of random variables, probability

function, distributions — binomial; Poisson; normal; chi-

square; t; F, moment generating function, order statistics

- INLENTI7N

SMAG006  afidias1en 3(3-0-6)

Statistics Analysis

nguanudiazdu n1sulaiuazainInnug
WATINYDINITUINLAS FUTdUNYA AaNTRveIfiIaE1
du nanNTveINITaAVeUtaya NMTUTEIMLUUIALAZILUY
Y34 NTNAFOUANUAFIU N15T4ATIEV AINMYTUTIY
WUUIIaBINTONNRE

Probability  theory, transformation and

expectation, common families of distribution, multiple

- gnLANT18Iv
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random variable, properties of a random sample,

principles of data reduction, point and interval estimation,

hypothesis testing, analysis of variance, regression models

SMAG007  mAllANTSIENFIRENS 3(3-0-6) | SMA2207 inafianTsguiiegna 3(3-0-6) | - USusiasedn
Sampling Techniques Sampling Techniques - YSudesedn
WNAAYBINITANTIVFIDGI NITHEDNAIDEIUY WUIARYBINTITAITIFIBEI NITEBNAIDY WU

Idmnuthazdu msdendeganuuldldanuinesdu ns | Tdaudiendu nsduiiegranuulaldnnuuindu nisgu

18N8 1MUUIY N19LEBNAIDEMUULTEUU N5LAN | fI9E1ULIIE N1TdURIDE 1L ULITEUU NMSEUAI0E19WUY

ﬁ’maﬁummmﬁ%uqﬁ N15LBNAT0E1UUUNAY A15LHN LL‘UIG{I?JJ"LJQﬁ NSEUFIBYUVUNG N AT UATBE1ILUUNANY

Fegauuunaneuney LLazmiUisqﬂGﬂ.%' Funou LLaxmi‘UixqﬂGﬂ%
Concepts of sample survey, probability Concepts of sample survey, probability

sampling, non-probability sampling, simple random | sampling; non-probability sampling; simple random

sampling, systematic sampling, stratified random sampling, | sampling; systematic sampling; stratified random sampling;

cluster sampling, multi-stage sampling and application cluster sampling; multi-stage sampling and applications

SMA4008  LAULUUNITNAGBY 3(3-0-6) | SMA2208  LHULUUNISNARBY 3(3-0-6) | - USuswasiednn

Experimental Designs
NANNITINLNUNIINAADILAZTDANUALTDIRY
LHULUUUABNduANYTA] wrukUUUAenliany el Wik

WHNNBITEA WHULUUAASTHaERAUY LavliUNITNARRINEITDY

Experimental Designs
NANNITINUANUNITNAADIATTOANNALUDINU LHY
wuuvaenduanysel wiuwuuudenlilauysal waukuuwinne

188 LHULUUAASAREAY LaghHUN1TNAReIiNe1Yas N3
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n1siguiiigunyan N53LATIERAMLLYTUTINSIN N3
Uszendldlusunsudniogy

Principle of experimental designs and their
basic assumptions, randomized complete block designs,
incomplete block designs, factorial designs, Latin squares
designs and related designs, multiple comparison, analysis

of covariance, software applications

Wiguieunman Mslasizvianuuususiusu nsussendld
TWsunsudniagy

Principle of experimental designs and their basic
assumptions; randomized complete block designs;
incomplete block designs; factorial designs; Latin squares
designs and related designs; multiple comparison; analysis

of covariance; software applications

SMA4010  a@dfd niun1sidY 3(3-0-6) | - - YNLANTIEIN
Statistics for Research
AP anssauudImiun1side adfifeeyunu

dmsUn153T8 N15TATIEvideyanarasunanisive N1s

Uszendldlusunsudniagumeadfdviunisive
Descriptive statistics for research, Inferential

statistics for research, data analysis and interpretation,

application of statistical software for research

SMAG011  AIASITNNISNDDY 3(3-0-6) | - - YALANTIEIN

Regression Analysis
WNANUEIUAEIAUNITIATIZINITON00Y NS
ANDYLTUAUDEIIY ﬂﬁﬂmam?juﬁmwuwu 13753380V

KLUUINBDINITOANDE N1INADBYUUUNAUI FUTDaTELT
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A Msdendaudsdasy nsanaseliidudadu nns
Uszendldlusunsudniogy

Basic concepts of regression analysis, simple
linear regression, multiple linear regression, regression
diagnostics, polynomial regression, qualitative
independent variables, selection of independent
variables, nonlinear regression, application of statistical

software

SMA4013  N1SAIUANAMNINLTIED? 3(3-0-6)
Statistical Quality Controls
NANNITATUANAUAN ﬁugmmaaﬁmazmm

Wnsludwiunismuauaunm unugiinuaudesiuws

WU AUAMLTIAMANBUE NMTUTEITUANMUEINTYEY

A5EUINNIS WHUNSHEONFIeE 1T BnsEauSULT s uLUS

ununsidendognailonisseniuiBmndnumy
Principles of quality control, fundamentals of

statistics and probability for quality control, control charts
for variables, control charts for attributes, process
capability assessment, acceptance sampling plans for

variables, acceptance sampling plans for attributes

- gnLANT183v
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SMAGO14  msddesfiunudesdy 3(3-0-6)
Introduction to Operations Research
FILUUNITINBANTUNTT MUAUANITLTLEY 5T

wand Yy dunaznisiasgsianuly Jgyminisvuds

Yaymmsdnassau nsdedulamelderaliuiueu
Operations research models, linear

programming, simplex method, duality problem and

sensitivity analysis, transportation, assignment, decision

making under uncertainty

- INLENTI7N

SMAG015  anmUseiuny 3(3-0-6)

Insurance Statistics

anfnun1TUsEAUsY Aseusale JusielUnaen
Fw Jousziuse wazSudsesdmiunsusssaiusefudu
ﬁyug'm SEUURUATelagIo LAY gaﬁwaqmﬂmﬁaﬁwé uay
Weuseius

Statistics of insurance, mortality tables, life
annuities, premiums and reserves for basic life insurance
policies, modified reserve systems, nonforfeiture values

and gross premiums

- gnLANT18Iv
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SMAG016  @dRkiBansumsn 3(3-0-6)
Nonparametric Statistics
WuIARUEIAd A ludans1dnes n1sneasy

aunfguienfuliseguesUssrnInguiieinag nanengud

WHudaseiunagluiudaseiu nsiesgdanuduius ng

nagounzangUaiing nisliisunsudnsagulunmsinse
Concept  of  nonparametric  statistics,

hypothesis testing of median for single population and
more populations both dependent and independent
samples, correlation analysis, goodness of fit test, using

statistical software for analysis

- INLENTI7N

SMA4017  N139NaRUTIadn 3(3-0-6)
Statistical Simulation
seideuiTnisdnaes nsasiuavduiiiey n1s
VAFBUANAVANTIADA N1asedanlsdu nsasiarnisal
AUAIBYNY FIUUUTIABY NITATIAABY AIUUUTIABY
Us£ANSN1Ne89n1591899 N15ILATIERRAANEIINN1TINA8
N1999NLUUNIINAADITIADI mﬂﬁﬂﬂmﬂimﬁu%ﬁ]gmﬁa

wAlQrINTINADITTUUNNEDA

- gnLANT18Iv

G9¢



ANgATINENAERTUNGIN §1U13YIANAAIENS NANGAS
UFuuge w.A. 2565

wangnsIneAEnsUngin env13vnanemansuag

AflaAans naNgATUTUUT W.A. 2569

RN8L1R

Simulation  methodology, generation  of
pseudo-random numbers, statistical tests of random
numbers, generation of random variables, generation of
random events, examples of simulation models,
validation of simulation models, efficiency of simulation
models, analyzing simulation outputs, design of the
simulation experiments, using package software for solving

statistical system simulation

SMA6007  WadoiilANINaDA 3(2-2-5) - 9ALANTILIN
Special Topics in Statistics
Seamsadaiduiiaulasiuiuvesin@nuwuay

SERET AT NaToR 3
Special topics in statistics that are of interest

to both a student and research supervisor

SMA7002  Tassaseteyauwaznsesnuuulusinsy 3(2-2-5) - gNENTIEIVY

Data Structures and programming design

lassasedayauuuilsdunazlil@adu 015isd

I3 a

feddad aumm A1 13 warnIvl nsIALSEsEIRUTeYE N3

AUNITBUA NISILASIENLALIDNLUUD ANDIAY RNLT8u

U

TUswnsuivia
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Linear and nonlinear data structures, arrays,
linked list, stack, queue, trees and graphs, sorting, search,
file processing, analysis and design algorithm, practice by

visual programming

SMAT7003 ﬂ’]i@aﬂLLUULLaxﬂ’]iﬁqlJﬂﬂ’liﬁ’m“ﬁ@JJua 3(2-2-5)
Database Design and Management System
WUIAANITTANITIINTBY S TEUUNITIANIT

Fudeya wuudnaeedaya n1eenLuUgIuTeya N13Y

UsIRgIu Awigrudeya nisiiudeyanazayd N3

UsEananasens Anusiuag

yosgrudoya anufilesduisatuadstoya msiindoy

IﬂiLLﬂiMLﬁ@F\Q}J@mij’lwﬁ@uﬂa
Database management concepts, database

management system, data model, database design,

normalization, database language, data collection and
index, transaction processing, database stability,

Introduction to Data Warehouse, programming practice for

managing database

- gnLANT183v
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SMA7008  sruvatiuayunsandulaLazgsnagaaia

3(2-2-5)

Decision Support and Business Intelligent
Systems

#anN1T 09AUIENOU wazannenIsuveTE Uy
Yruindulanazszuussnageaain v n1sdadula
wuudaeamsandule ssuun1suImsianisgiudeyadmu
sruutledndulauarszuugsiavyealn N13asuLdIaes
WBan N nastieinu Adayanazn1UIMISIANITONR
A Ml EvilareenuUUsEUUSSAITIYaan LA3esile
$i199) ﬁiﬁﬁumiﬁmmiwuqiﬁam@yamm NIAUANYITZTULTEY
sndulawaznisuszendldsyuudiedndulaluiegsia

Concepts components and architecture of
decision support and the business intelligent systems,
decision theory, decision models, database administration
for decision support and business intelligent systems,
qualitative and guantitative model implementation, data
warehouses and knowledge management, design and

analysis of the business intelligent systems, tools used to

- INLENTI7N
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develop business intelligent systems, cases studies and

business applications of the decision support systems

SMAT007  msvihwmilesdeyauaznsussens 3(2-2-5)
Data Mining and Applications
pdnnsiugunvimiioseya wissdedmiy

n1smilesdoya N13TAmSsuT el AkAZILUUTIABINIS

adinmans dunouiseng 1 Alddmsunainiesdoya ms

Twundseiandoya N153nnaudoya wagn133iATIEY

ANuduiusvetayauara1diu n1sUssandldinlestoya
Fundamental of data mining, tools for data

mining, data preparation and mathematical models,

algorithms for data mining, data classification, data

clustering, association and sequence analysis, data mining

applications

- INLENTIN

SMAT004  N13USMISIANISIATTIBARURNNDS  3(2-2-5)
Computer Network Management
mi?{amﬁaaﬂa Usztnniazalruusznaulunis

doansdoya sruuinIovnsaouiunes luslanoad vy

A3RUIEABNTNILABS N1TAAMAILATNITAIAIQUNTRILATRY Y

- INLENTI7N
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v

n13UIMIsIansseuuAT e slug Uz guaseuuLAsove
DONLUULATEVY

Data communication, type and component in
data communication, computer network system, network
protocols, installation and config network devices,
management network system by network administrator,

network design

SMAT005  HlyauseRusidesiu 3(2-2-5)
Introduction to Artificial Intelligence
nannsvaslyiuseivg N1suAdyniganis

AUV NISKARIAINS NTBUNIUAINS NISISEUS tATaUIe

Ussaiiisand eadu fedasin nmwilusunsudildaudn

Uaynnusgang InuftRnndeulusunsuiiiedos
Artificial intelligence concept, problem solving

by searching, knowledge representation, inferencing,

learning, introduction to neural networks, fuzzy logic,
programming language for artificial intelligence, practice

coding related

- gnLANT183v
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SMA7006  N13UTLUBHANN 3(2-2-5)
Image Processing
mmj}”ﬁmﬁmﬁlmﬁ’umiﬂszmamamw A5

Feoulusunsusazgansusildlunsussanananin nsuans

AN ﬂwsﬂixmawaiagamwﬁuﬁyug’m LSUIAEIALA B

AN N1SUTUANAMYBININ NTAUANINTBYANIN N3

wueduaeluan nsunukazniseiutedeyanin n1s3

dausenouniglunin nmsfudadeyanin nsussuiana
Toyan g

Fundamentals  of  image  processing;
Programming and software tools for image processing;
image display; basic image processing, image geometry;
image  enhancement; image restoration; image

segmentation; representation and description; object

recognition; image compression; color image processing

- INLENTI7N

SMAT009  MTinsenideyaidegsianasnisussend
3(2-2-5)
Business Data Analytics and Applications
n15AsIeiteyailsgfwarnisandula n1s

FWnUteaya MsdsIteya wavnsasutoya nsuseuiu

- INLENTI87N
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Auunliuazanudenuuvesdoya nmssyuudadn nns
AATATnnney N1SHeINTal LAZDYNTULIAN AN
mmzamﬁqm NSASIUUTIADIEAUATA] mﬁmi’lsﬁ%yja
Fuge uazFonlfiedesioilontsiinssy

Business data analytics and decision making;
gathering data, exploring data, and summarizing data;
estimation of data tendency and variance; statistical
inference; regression analysis; forecasting and time series;
simulation advanced data

optimization; modeling;

analysis; programming

SMA7010  sdefiteieniavaluladansaumea 3(2-2-5)
Special Topics in Information Technology
Somaineinsaefinmesiiufiaulasiuiu

Yowinfnwuaze113efius NN
Special topics in information technology that

are of interest to both a student and research supervisor

- INLENTI87N

SMA2204  pdlaAansluTInUsein iy 3(3-0-6)
Mathematics for Daily Life
N153LATIENLTIAEY N15IANITNITRUAIUYAAR

AuA1EssUllan nsidenamuLuUN 9 NMsAnnentle

- 13l LeeLan lus1e3vnaLLIung
Pramaa1ans Ut o luan unIsalase way
duasuinwznisfniesziilazunlym g

Heliiseuiinnuiluldluiingseds
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waziDeUsziiue MsTuTdoyamsaifiionsdisiauaznis
finaula adaransiazeda Tuiinuszdniu

Numeric analysis; management of personal
finance; calculation of public utility; selection of various
investment; calculation of interest and insurance premium;
statistic data collection for survey and decision;

mathematics and statistic in a daily life

SMA2206  AdlRFNER AR UUSEALTIR 3(3-0-6)

wazUseAuiuneny

Mathematics for Life Contingency and Casualty

Insurance

WWIARNITUTEAUTTR Ans1eusy As1ed Ang
ﬁfﬂmmﬁwizﬁ’quﬁ nsfuraniudises nsfuande
Useiusin wAansuseiuiunady fenduessauselovyd n1s
fundnsndouseiudy nsdsesanugnyde

Concept of life insurance; mortality table;
annuity; net premium calculation; reserve calculation; gross
premium calculation; concept of casualty insurance; utility

function; premium ratemaking; loss reserving

- g3l WWuleiy aduaiiudile
WefunannsUsEnusenazUse AR uIANe
Ingadeainussundna1ans avyauli
{3 ounaug lldlunisdaduladen
a o e v o A o &
NANAUNUSEAUA BT LANIZEN ST TuY
MadonansuvanalunisusenauanTn

AuNsUsERUSgLasUseNAWIAN Y
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SMA1012  BYNIULIAMALNISNEINTA 3(3-0-6)
Analysis of Mathematical Models
BUNTULIA AIUUTLNOUVBIDYNTULIAT UUIAR
Augnuluniswensalifaua nstinsgsioynsuiian
dwfumanensal NsAATIEeRNINRAIMIBWATIANITWYN
drulsznay wellansUsulissunuuag 9 weldauesuand
wazauiud warnisussendldiusunsudidaglunsneinsal
Time series, time series component, basic
concept of quantitative forecasting, time series analysis for
forecasting, decomposition method for time series
analysis, smoothing methods, Box-Jenkins technique and

application of statistical software in forecasting

SMA2209  aUNIULIAALNISNEINTA 3(2-2-5)

Analysis of Mathematical Models

BUNTUNAT dIUUTTNBUVBIBUNTULIAT WUIAA
fugulunaneinsaifeUiim melesedeynsunadniy
N15NEINTAl N15TLATIEN OUNTULIAIA IBNATANITUEN
drulsznau wealdan1sUsulisouLuUsIe 9 matlavosuand
waztaufud uasinuudnislaeldlusunsudniaguluns
WeNsal

Time series; time series component; basic
concept of quantitative forecasting; time series analysis for
forecasting; decomposition method for time series analysis;
smoothing methods; Box-Jenkins technique; practical

training by using statistical software in forecasting

- USusiaseian
- Y5Uaniviussens Wudvussensnay

Ujusnng

SMA2210 miﬁﬂmd’mqﬂﬂammﬂmmam% 3(2-2-5)
Independent Study in Mathematics
wdenndinmanifidufiaulasutuvesindnw

LareNsETUsnaLide
Special topics in mathematics that are of interest

to both a student and research supervisor

- g3 Wl ndaaiunisseudaiu
Aauawlaenizuana §adaleniali
YNANWIABNANYY FTIVaNAMAFAIEARNS 7

auesaula lngrinausiuiuenansgnusnm
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SMAC006 ~ Adlamansilesdu 3(3-0-6)

Introduction to Mathematics

(aidunihein TananisAnweiesesu PD, P, F)

Usgnaud §a85uns wazn1sd1uvanaLtelisiy
e ANUANIUSUarAIALTUNITUYR T1UIUITIMATEANUR
AAeados wuw aunsuazeaunis lunse wisiluan 263
wanau lamesluatuagnisuszend

Proposition,  tautology and  deductive
reasoning, sets relations and set operators, real numbers
and their properties, polynomials equations and
inequations, lines parabolas ellipses circles hyperbolas

and their applications

- INLENTI7N

SCI0001  AdiafansiugIy 3(3-0-6)
Fundamental Mathematics
w0 ASSAANERSLO BIRY AuNISLAZNNSLAENNTS
iy authandu adfuarnsieseidoyadowiu Sovay

o wal

VeyelAlasensd dadrulazdnsdu

Set; elementary logic; equations and their

solutions; functions; probability; statistics and basic data

- g3l Wudmwnuniesnuadinaans
Faduanuinddgyuazandudiniu

UnInedans
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analysis; percent; rule of three in arithmetic; proportion and

ratio
SBICO01 @3 inen 1 3(3-0-6) | - - YNLANTIEIMN
Biology 1
auUfved id3n seifevisnisineraians
arsUszneumundlud iliin waduaziunueddy Wug
Aans Paun13veddliiin Anurainvaneuazn1sIRsEUY
YosadiTin
Characteristics of organisms, scientific method,
the chemistry of life, cell and metabolism, genetics,
evolution, biodiversity and systematics
SBIC002  UjURN1s¥IImMeN 1 1(0-3-2) | - - UNLANTIYIN

Biology Laboratory 1
Ufuinisiieiussilouismaaneimans n1sly

a aaa I3

N&eIganssAl a15UsenaumuAilluddldin waduasiuunue
8w Wugmans ITauinisvesdsiidin anamainvanouas
MsdnsEULYesEdiTin

Practical work on scientific  method,
microscope, the chemistry of life, cell and metabolism,

genetics, evolution, biodiversity and systematics

9.¢
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SCI0002  FAnenitugiu 3(2-2-5)
Fundamental Biology
ANUUIEULATANAIAYVOITITINYT aulRuDs

A9ilT3m T3 ndosganssm lassadauagnisinnuues

\waa Wuqmamlﬁmﬁu 1Assassarn1synuLefiviazdnd

ANLVAINTANEYNITININ Beinen uarUFRnIsAeaTes
Definition  and  significance  of  biology,

characteristics of living organisms; evolution; microscopes;

structure and function of cells; basic genetics; structure and
function of plants and animals; biodiversity; ecology; and

related laboratory

- 183 vy L Judvnnun1ae1udainen

Faduanuindrdgyuazandudiniu

Ininednans

SPHC001  #@nd 1 3(3-0-6)
Physics 1
USuneumsil@nd (ﬁ’lLLMﬂQLLﬁ%ﬂ’]iLﬂ?ﬂI@uﬁ%@ﬁ}J’mQ
Lsanaengnsiad oufivesdafu 91y Mduazndanu Tu
wudy audhvesdans naranivadlua aduna audounay
NANMANSOU

Physical quantities, position and movement

of objects, force and Newton’s Law motion, work, power

- gnLANT18Iv
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and energy, momentum, properties of matter, fluid

mechanics, mechanical wave, heat and heat transfer

SPHC003  #Wand 2 3(3-0-6)

Physics 2

eividesSouIfouLazaDUH: SPHCO01
Wand 1

Useqlnih nguesaaey awulnin nguesnid
Andlailn aruglaia nszualniy nguaslesiu nguesmes
gl nnvesanlsud aumuimdnduidonnannszualin
wsaiad oulwi e avswivdn awnaduvesaiu

1

wilmdnluit Fandgalud Wandussynadmiundsau

Electric charge, Coulomb’s Law, electric field,
Gauss’s Law, electric potential, electric capacity, electric
current, Ohm’s Law, Kirchoff’s Law, Lawrence’s Law,
magnetic field due to electric current, electromotive force,
magnetic substance and electromagnetic spectrum,

modern physics, applied physics for energy

- INLENTIN
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SPHC006  UftRAnnsiAndvHlY 1(0-3-2)
General Physics Laboratory
Uﬁﬂ'ﬁmwmamﬁmﬁu ANAALLTY AIANDYNLES

msndeuiivuulnsianing ensueiindegneine msvuludes

117 paudslududen useiain anuganuseuvesing nsly

gunsalmaluit aualwilh nswdoniusimén wudyu

lauA wazanuSwesdesludinai

Laboratory experiment, equilibrium of force,
free fall, projectile motion, simple harmonics, two-
dimensional collisions, wave on string, surface tension,
heat capacity of matter, the use of electrical equipment,
electric field, magnetic induction, convex and concave

lens and the speed of sound in the medium

- INLENTI7N

SCI0003  WaAndiiugu 3(2-2-5)
Fundamental Physics
wihsuaziasosiletn USinamaildnd usawaznis
wAoudl Nuuazngsy Tuwudy waznsvu anudeu T
Bowiu warufinsiiiededasdiunsussandaueans
Units and instruments; physics quantities; force

and motion; work and energy; momentum and collisions;

- 513l W uTvwnuniaduidnd
Faduanuindrdguaztndudmiv

InInedans
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heat; basic electricity and related laboratory work with

emphasis on applied science

SCHC005  pdivialy 3(3-0-6) | - - gNLENTILIV
General Chemistry
ndniaiid o lassasrsosmen autivessn

nSumiinkasnsudty wusvieiilosdu USumans

durius uiia veeuds vounad a1sazane NIn-Lua aunaiadl

saunarnans il indidursdidedu
Basic chemistry, atomic structure, properties

of representative and transition element, chemical

bonding, stoichiometry, gases, solid, liquids, solutions,

acid-base, chemical equilibria, kinetics, electrochemistry,

introduction to organic chemistry

SCHC006  UftAnsiATivilY 1(0-3-2) | - - BNLENTIEIN

General Chemistry Laboratory
n1sldgunsaliugiumaail anuvasadely
MeaUfuiinIs NIveaed Mnevesiungulan | el

snedv el

08¢
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Practices on equipments and safety in
chemistry laboratory, experiments related to general

chemistry course

1

SCI0004  LAdliugIY 3(2-2-5)

Fundamental Chemistry

lassaseegnon 1319579 Nuseiadl USunadunus
wha vesudelazvaaunan @1sazane wldunse Amnuvasnselu
wosfuRng uaruftRnisiiAeades

Atomic structure; periodic table; chemical bond;
stoichiometry; gas; solid and liquid; solution; organic

chemistry; safety and relevant laboratories

-sre3 vty L duTvrwnunies uLadl
Faduanuindrdgyuazandudiniu

N Inedans

SCI0005  SevdeudidumuInendans 3(2-2-5)
Research methodology in Science
ATUNNNY BNWUY LaLUNTUNENNTIFY UTELNnuay

@

NrUIUNITITE Nsmnuadyniniside Audswavauumgu
mafiusuTadeya adfuasnisiasieideya n1sdeulase
LAZ31891UN13398 N15UsTduIUITy n1suinaITeluly
955871U5300UNITekaNATAIS N1 TuAuINeMans kAL

walulad

-51e39luy 1 uTviwnunnanuive
Faduanuindrdyuaztndudmiv

Ininednans
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Definition; characteristics and research goals;
type and research process defining research problems;
variables and assumptions; data collection; statistics and
data analysis; outline writing and research reports; research
evaluation; applying research results; researcher ethics and

research methods in science and technology

SCl0007 3’1/18’1miﬁ’]u?muagﬂ’liﬂixﬁmﬁ“ijj 3(2-2-5)
Yy useivg
Computing Science and Applied Artificial

Intelligence

a

AnwwurAaderwalunisuatyn Asieszi

¢

wazeanuuudanasfiu nsUszendldinaluladlayauseivg
Fuinermans Anufoansliiadesdetygyruseaviiie
Awnseiteya seuudnlud@ wazuinnssy ysun1styan
UsgRvgivasdanuimangimansuazinalulad
Computational thinking for problem-solving;
analysis and algorithm design; application of artificial
intelligence (Al) technologies in scientific domains; practice

using Al tools for data analysis, automation systems,

innovation development; integrate Al with scientific and

a P& a a
- g3y ina WWudvununysanistayan
UseAugnueeAnINInIeIng mans uas

walulad
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technological knowledge for practical and interdisciplinary

applications

SCI008  NWBINgEANTUINEAIENS 3(3-0-6)

English for Sciences

Anwiuaziniinwen1¥18engy 115814 NSTEY N3
ils uarwaniwdangy \iertuidommaduinermans lu
JULUUUNARED S180UITY UarUNANUNITINeIAEns

Study and practice English skills in reading, writing,
listening, and speaking through scientific content in the form

of abstracts, research reports, and scientific articles

515 luy tduT¥hnun1as U
AN UL W AU YENIIA ¥ 9
ADAARBINUNITYINUT LA 820 DAL AL

ANURRINSYeNEalAduEY

SMA5001  NSHASEUENAAANE 1(45)

Pre - Cooperative Education

WS wuAnieatuanAafnu nEuIung
wagsziloudedsfuiliferdesiuszuvaviafiny walans
asinsnuuarnsaeuduntval Ardiuglunsufoinulu
anudsznaunis lassainanisvineuluesdng ugsnisiu
dninau arudideaduli satungransussnuiagszuy
uimsnuluanIulsznaun1s nsiasuvinesiazasesssuly

ATNRWITANVIIVT WUINNNTIANLATING NNTIIBURE

SCI3001  MsLe3suanRnafnwIkazN1sANY) 1(45)
Weysannsiunsyinu
Preparation for Cooperative and Work Integrated
Education
nsmIsuAUNTaunaunsUURNuaniafne
IG]Elﬂ’liL%‘EJ‘LJiJLﬁIEJ’JﬁIUiSUUﬁMﬁﬁ]ﬁﬂHWLLagﬂWiﬁﬂHWL%QU“im’lﬂ’li
funsvieu miﬂ’wmﬁﬂwﬁyug’mﬁﬁi”nﬂu Wy nsdeansly
anuiihey mevhawsmiugdu asserussaindn uazns

m%'aummw%famLﬁﬁﬁémammmu FAIUVIANTIAVITRUAITNEIUN

- YSusiaseinn
- WasuBesein
- YSumedunesedvn Inawmssuindnwili
wouhuase Fufiuinueiinainuseny
#99119259 10U n15¥91us AU By
I5YIUTTUTVITN LANITITRNUN BUN

AULDY
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N1sURURINU N9 T8UTIEUIATINIG KATNITUIEUINAIIY
1A59713

Principals and concepts about cooperative
education, process and regulation relate to cooperative
education system, techniques for applying a job and taking
an interview, basic knowledge about working in the
workplace, organizational structure, administrative work,
knowledge about labor law and management system in
the workplace, enhance skills and ethics in specific
profession, project guideline, performance reporting,

project report writing and project presentation.

auoaaznsratvslunsha ledduinssndw s
LLaxﬂWiL%ﬂuﬁﬁﬁwuﬂﬁﬂwzmwmﬂ’lam%

Preparation prior to cooperative education
through learning about the cooperative education system
and  work-integrated  learning; developing essential
foundational skills such as workplace communication,
teamwork, professional ethics and readiness for the labor
market and a personal development plan and goal setting
for future employment; focusing on practical activities and
skill development through experiential learning aligned with

the students’ field

SMA5002  @nfiafnwn 6(560)
Cooperative Education
eindiFeuTeunnouLaras UL SMA5001

NSASENANNARNW
MU TRt ndwadound ady

wilnauluaaudssneunisvsessdnsd ldUmnndunan 16

dami videlaitienndn 560 Hilus Tasysannsanuiildain

nsfnwlundnansiunsuimau nsdnvilasenis ns

F891URaMSUJURNY  N19@guTIenulasINITkaEng

- gnLANT18Iv
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Yauelassnisnuikuziiveantnauiiia o 8191569
Usnwnse1a1sdilne

The apprenticeship as the employee in
establishment or organization of graduate users 16 weeks
or at least 560 hours by integrated the knowledge gain
from the study in the curriculum with working, project
work, performance reporting, project report writing and
project presentation according to the advice of mentor

advisor or instructor

SCI3002  @nfIANWILAZNISANYITIYTAINIT 6(560)
AUN1T9IN9U 1
Cooperative and Work Integrated Education 1
(CWIE 1)
s1e3ufidesdeuunnou : SCI3001 : NMsIATENANAT
AinwuaznsAnwBeysaunnsiunisyinau 1(45)

wva

n1siseuslaen1suiRnuaiduaniudsenauns
Wionursuiigatestumansyifine aeldminusiuile
SEMIsan uUTENOUNITHALa 1t UNISANY) laedndnwiay
UfuRnuaiouduninnuresaniulsznounisiluszeziia

ag13toy 16 dUav nselitaendn 560 43lus lasyeiunig

- edvntua IneyadulvdnAnwlaiseus
SEUUNM I 1RSI 1989ANT WATUNUN
N7 LT La SuneunueaInanIu
Usgnaunis Mlianuisausumanasinau

Tuanuinaeuasslaegreduse@nsam
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ouslaseaiianadng szuumshan waguummiilunud
¥ sunounny Wewau vzl ssudiunsuitinu ns
doansuazmshausmiugduluanmuindonads dlewasadiu
n1sUURNulnAnwifednyinseunsUuRau s1eeu
Tasaudt ldfunouning uwazdiiauonanisujuaause
AunIsEUsEsmdngns nieusunisussdiunaanannasd
warinruAnauluaaulszneunsegialussuy

Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as if they were employees of
the workplace for at least 16 weeks or not less than 560
hours; focusing on learning the organizational structure,
work system, and roles and responsibilities in assigned work
to develop basic skills in work performance; communication
and working with others in a real environment; upon
completion of the work, students must prepare a work
report, a report on the assigned project, and present the

results of the work to the program's lecturers along with
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receiving systematic evaluations from lecturers and

supervisors in the workplace
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Learning by doing real work in a workplace or
organization related to the field of study under the
cooperation between the workplace and the educational
institution; students will work as employees of the
workplace for at least 16 weeks or not less than 560 hours
to develop in-depth knowledge and skills; knowledge and
skills from integrated studies are applied to work and solve
problems in real work or conduct projects together with the
workplace; when the work is completed, students must
prepare a work report, a report on the assigned project, and
present the results of the work to the program's lecturers
along with receiving systematic evaluations from lecturers

and supervisors in the workplace
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