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3.1.3 5189991

1) KNAAIAIRNYIA A

ﬂéu'“a“mmm
001101 e e hidinlszdiiu
Thai Language in Daily Life
001102 A1 MeBREIN1T
Thai for Academic Purposes
001103 NN RAMIVEINLUTYI1TY
English for Daily Life
001104 AEndsnguLientsieans
English for Communication
001205 mmé’mqwLﬁ'@m‘s%}ﬂmmﬁﬁmmﬁ

LRZAYIEN
English for Academic and Professional

Communication

ﬂ@iﬂ%‘ﬂ'ﬂLWﬂTﬂT@gLLﬂzﬂ"l‘sﬁl’ﬂﬂ"l‘Sﬂq ARANA
002101 mstamaluladifedinyaRava

Technology Usage for Digital life
002102 ATTHARIANNAAYIN

Digital Intelligence Quotient

naadzinu e
003101 FUWBYAARS HNN5TAN1TEAN
Artistic for Life Management
003102 MaRRUTNELAZNSEEUIARDATAR
Skills Development and Lifelong Learning
003203 BauggoninassAnsediny

Collaborative Learning for Society Creation
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1(0-2-1)
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2(1-2-3)
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2(0-4-2)
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003305

003306

ﬂ’]‘j‘:?/ﬂﬂ’]‘iﬁmﬂ’]w MINADN

WRZYNTY

Health Environment and Community

Management

NTTUIUNNTAAENDBNLULYNIS
Wiugisznaunisyafana

Design Thinking Process for Digital Age

Entrepreneurs

YIHINTITAMNIFUIANTIHNALBN

Integration for Professional Innovation
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ATIAAERAS 1
Mathematics |
ATIAATERAS 2
Mathematics |I
GHE
Chemistry |
\AH 2
Chemistry |l
Faana il
General Biology
oI npIN
Plant Biology
BAng89dnT
Animal Biology

GBI IENG

Introductory Physics
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146200 AEanquIlaTngUsTaAIRNIY 3(3-0-6)
English for Specific Purposes

242141 \AfAunse 4(3-3-8)
Organic Chemistry

247111 Yoadin 3(2-2-5)
Biostatistics

361101 qagAnewial 4(3-3-8)
General Microbiology

365215 Faafivialu 4(3-3-8)

General Biochemistry

2.2 ﬂ’ééua"lf’n’ﬂﬂ 47 wwagfin
2.2.1 AxenTNF 35 Wiwapfin
243212 AngveTaa 4(3-3-8)
Cell Biology
243251 Hiarnen 4(3-3-8)
Ecology
243301 ATmuIng 3(3-0-6)
Evolution
243302 AUNTHITIUUALTZUUING 4(3-3-8)

Taxonomy and Systematics

243321 3TNV BINY 3(2-3-6)
Plant Physiology

243331 ABTANENY89Ena 3(2-3-6)

Animal Physiology

243341 Wougrans 4(3-3-8)
Genetics
243401 52 deU38398 3(2-3-6)

Research Methodology

243461 NHNNWN 1(0-2-2)
Seminar
243462 NISFANEID AT * 6 MR

Independent Study



243463

243464

Angnu*
Training
ANAIFNTT*

Co-operative Education
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Areniden DiAndenEeusedY anngrirae (Ul

NANABTNIANERT

243322

243323

243421

243422

243423

243424

243425

243426

ﬁmﬁmﬁwmLmﬁzmﬁmﬂmm%ﬂmﬁ%
Plant Morphology and Anatomy
DUNTHATINYBINY

Plant Taxonomy
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Ethnobotany
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Economic Botany

nsiaseyiAulnaafy

Plant Growth
nslausslmmsneansiis

Plant Resource Utilization
NNTEBNLULNISNARBIA ML Y ans
Experimental Design for Plant Science
nazRE e e

Plant Tissue Culture
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243332 dnlufingzgndumas
Invertebrate Zoology
243333 dnainsgnaumad
Vertebrate Zoology
243431 FAINYUVDIUNAY
Insect Biology
243432 gasluudng
Animal hormone
243433 UsReAne 9o
General Parasitology
243434 nEAnen
Ornithology
243435 F9AVE1IBIRIUATNITADIR
Bee Biology and Apiculture
243436 UHRIRATYNNLPTEENS
Economic Insects
ﬂ@juﬁmﬁuqﬂmm%
243342 fgranrnuTanidomu
Introductory Cytogenetics
243441 UgANERT 1IN e
Human Genetics
243442 Taanenluiana
Molecular Biology
243443 ﬁu‘qmm%ﬂﬁzmmLm:ﬂ%mmlﬁyﬂmyu
Introduction to Population and Quantitative Genetics
243444 WMARANINEIAVIEN
Biological Techniques
243445 mallagganmdoanu

Introductory Biotechnology

3(2-3-6)
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243446 FogsauneransgsulUsalefing
wazmenlulafing
Bioinformatics for Proteomics and Metabolomics
243447 M AT AARPTRUG U
Basic Animal Cell Culture
243448 Molecular Genetics and Genetic Engineering
BOLGANARTUATIUEAAINT TN
ﬂ@ju’imﬁmﬂ’ﬁwm
243351 AFANEILaTNg AinTTH89Ena
Animal Ecology and Behavior
243352 Arnentunismesiian
Ecology and Tourism
243353 AarmnaznTny
Tropical Ecology
243451 PN VDIN AN
Pollution Biology
243452 BRI
Limnology
243453 %fﬁwm%@me;@mngﬁﬂmmﬂﬁmﬁu
Environmental Biology and Local Wisdom
243454 N19AARINATITADUNWNEINTN
AnsuniTdasiinazuuiing
Biological Monitoring for Ecological Assessment
243455 sinratlagiiun1edainen
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Current Topics in Biology
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e e ldinyszaiiu
Thai Language in Daily Life
NN BRMIVTIRLUTLI1TY
English for Daily Life
matamaluladiRediny aRava
Technology Usage for Digital life
GUYBHANARS N9 AN1TEAN
Artistic for Life Management
AR 1
Chemistry |
Faana il

General Biology

I

AANTSANEIlaNe
A1 eBirnig
Thai for Academic Purposes
ﬂ’]isl"lﬁx‘]ﬂf]‘]siLﬁﬂﬂ’]‘jﬁlﬂﬂ’]i
English for Communication
ATTHARIANNATVIA
Digital Intelligence Quotient
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Skills Development and Lifelong Learning
\AH 2
Chemistry Il
FavienaIny
Plant Biology
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AMANTITEANYINU
MEBINGEINBNNTRBENSIBAINNEUALATTN
English for Academic and Professional
Communication
BEUFIINTUFTIAFTNRIAN
Collaborative Learning for Society Creation
ADIAFATERT 1
Mathematics |
Aa a s

VAHBLTY
Organic Chemistry
VY NVDINAI
Animal Biology
ARnadanu
Introductory Physics

I

AANTSANEIlaNe
ﬂﬁié/ﬂﬂqi’q%ﬂﬁw ﬁﬂLLQ@ZSjﬂNLLNZﬁﬁN"D’H
Health Environment and Community Management
ATAFARAS 2

Mathematics I

FIINYNUVDIYRR

Cell Biology
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Ecology

FuAsivia

General Biochemistry
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AANISANEAY
003305 ﬂ‘iZU’mﬂ"l‘iﬁG]L;?N@@ﬂLLUUéﬂWiLﬁugﬂ‘ixﬂﬂUﬂﬁ‘iﬂﬂﬁ@‘ﬁ@ 3(2-2-5)
Design Thinking Process for Digital Age Entrepreneurs
146200  nnEndanquIiedngUsTaIAIRNIY 3(3-0-6)

English for Specific Purposes

243301  ATMLIINTG 3(3-0-6)
Evolution

243341  FugANERS 4(3-3-8)
Genetics

247111 oA 3(2-2-5)

Biostatistics
361101 qadaAnavial 4(3-3-8)

General Microbiology

594 20 ARIeff
AAnsAnEIUany
003206  YIHINITAINIFHIANTINNITETN 3(0-6-3)

Integration for Professional Innovation

243302  BUNTHIDIHUAZTEULINGN 4(3-3-8)
Taxonomy and Systematics

243321  &39991289NY 3(2-3-6)
Plant Physiology

243331 &3TINENYRIEAT 3(2-3-6)
Animal Physiology

243xxx  ABUBNLADN 3(x-X-X)
Major Elective

243xxx  ABUBNADN 3(x-X-X)
Maijor Elective
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ANANISANYINK
243401  5uiguniniee 3(2-3-6)

Research Methodology

243461  FHNWN 1(0-2-1)
Seminar
243xxx QB WANADN B(X=X-X)

Major Elective

243xxx  ABIUBNADN 3(x-X-X)
Major Elective

XXXXXX By annias* 3(x-x~ X)
Free Elective

XXXXXX Y NNBNLAT* 3(x-X—- X)
Free Elective

594 16 KHIYAR
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Independent Study

243463  NISANNIH 6 yuauAn
Training
243464  @WAIFNBEIF 6 MuILfn

Co-operative Education
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001101 nunaludindszarin 2(2-0-4)
Thai Language in Daily Life
yinwzn1slanisn meamunais n1an nns3uans wasinuzaunnann n5iden
Tunsasans nsReansh@inUazsniulnoatamsizas
Listening and reading skills in Thai for receiving message, speaking and writing in Thai for
delivering message, proper daily life communication
001102 A1 nedsiains 1(0-2-1)
Thai for Academic Purposes
nalEnE e aunn s ] A1981W UATNIT B e gimﬁﬂﬁﬁ%QNﬁUﬂﬁﬂméﬁu n19
NRANRINWTIIEINTG
Integration of listening speaking reading and writing skills in Thai with other fields,
producing academic works
001103 AMHNIBINGEANILEIAL ST 3(2-2-5)
English for Daily Life
Fadn dan aduarlaennanineasnguiuiugiu nannnslannunsnguanng
W9 gl a1 Ben m‘s?ﬁl‘ﬂmﬁ"g@uﬂﬂLﬁym(;ulﬁmﬁ’ummmLL@zﬁgéusfu%’ﬁmﬂﬁzﬁﬁf‘fu
Fundamental level of English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating basic information regarding self
and others in daily life context
001104 aMEEsNgUIRanIsRoaTS 3(2-2-5)
English for Communication
Fdnn dan aduazlhennsoinnedingudunats ndnnslinedinguauntas
ne ﬂI’TLL B ﬂq‘iﬁﬂﬂﬁ‘ﬁuﬂﬂquﬂ’i‘iﬂzﬂqﬁﬁV‘ijw,ﬂilLL@ZﬂWﬁUﬁiﬂqﬂLﬁﬂQﬁ/ﬂﬁlﬁﬁi’N T FRUFY
Intermediate level English vocabulary, expressions, phrases and grammar, English usage
in listening, speaking, reading and writing for communicating in familiar situations and describing
familiar matter
001205 muEsnguiRanisiassdlanisuaziandn 3(2-2-5)
English for Academic and Professional Communication
AN duan 2@ uazlae1nsoin1e1genny ndnnilan endangEaIunI T

WA 914 @eu N3AETT HUBUNIBINTITANLIULAZDEN
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English vocabulary, expressions, phrases and grammar, English usage in listening,
speaking, reading and writing for communicating in academic and professional contexts
002101 n'ﬁ"f;mﬂ‘[u‘[aﬁLﬁﬁ%ﬁmqﬂﬁﬁﬁ'@ 1(0-2-1)

Technology Usage for Digital life

winAnAeatumalulagnisrenfiomesuazdumesiin senuasdines nann1svin
ganssundirddidnnaeing nmalamalnladvnisneniamaduazdnmesiin nslyeoniag
AN

Concepts of computer and internet technology, office software, principles of electronic
commerce, usage of computer and internet technology, usage of office software
002102 AIHRRIAVINAING 2(1-2-3)

Digital Intelligence Quotient

Mﬁﬂﬂg%ﬂ’mu@:@%ﬂﬁii&l‘ﬁlLﬁﬂ’nlyﬂx‘iﬁlumﬂiuiﬂgﬂﬁimﬂ mﬁ’ﬂm‘jﬁuguﬂymimmz
ANINULNA m‘jﬁmmi?jmj@ﬂwm‘jmsfﬂit,mﬁwLﬂumymj@ nnsanTpeiadssTsLaziu
mﬂNﬂQMNﬁﬂﬁLﬁﬁqgﬂdﬁuL‘V]ﬂiuiﬂgﬂﬁﬁmmm?éﬂ’ﬁﬁiﬂﬂ”ﬁ

Principles of laws and ethics concerning information technology, principles of information
accessing and information, extracting information and presentation, ethical communication according
to laws concerning information technology and communication
003101 quw‘%ﬂmam‘;?umsé'ﬂms%?m 3(2-2-5)

Artistic for Life Management

US%ey1TAn N19ANT9TRALNATINAAINNATEN NIRRT MUETTN U TRrmanTuas
ARTARNWEN WeLgAnEN gruvBanniunssnfindin nM9sANTTAILIRABNIRENTA199EIR
zﬁ’\‘lﬂmm:ﬁwﬁu m‘a‘f‘?fmﬂﬁ‘quwmi/\mwﬂwLL@&@WT@ UNUMILAZIINT 989 AnLeTHn159n911
%quﬁ’uéﬁ'u mﬁﬁuﬁqmm:magﬁwjﬁ'u m'ﬁmemﬂﬁqwqﬁﬂﬁww@Tflu@mﬁﬁu@%ﬂﬁﬁuﬁﬁ
9w ngrsna uEAmlszandu

Life philosophy, living on social and cultural diversity, history and local way of life, Phayao
studies, aesthetics of living, environmental management for earning a living, physical health, mental

health management, roles and duties in cooperative works, persuasion, proper code of morality and

ethics, laws in daily life
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003102 msﬁ’ﬁumﬁﬂuzuazmﬂ‘%ﬂugmﬂ@ﬂ%’m 3(2-2-5)

Skills Development and Lifelong Learning

USey1n19An NANNNIAREE19TAaNTI I MuA AAIBITIATIZA NANNNSARBE
FINEIIA NANNITVNILIMAULALNTABE1T NENNITIEEUIARERTAR uazuMIAALRBNTS
wula Nt inuznedsan yaannnuazn1suaaseantuaean inyzn1sin inyznisin
BUNETNETIA TNBENTANDLNTATITIYI0L FNbZN1aaeanT wainuzn1adenInannTan
fisuiugmsuomnan ﬁﬂmmq&:’mm‘jﬁmﬁuqﬂm

Philosophy of thinking, Principles of critical and analytical thinking, creative thinking,
collaboration, communication, lifelong learning and growth mindset, development of social skills,
personality and expression in society, thinking skills, creative thinking, communication skills and
lifelong learning for future, personal financial skill
003203 L’%ﬂugéquﬁumséﬂ;ﬁeﬁmu 2(0-4-2)

Collaborative Learning for Society Creation

yinmznnadeuggamm MafnE s TN AT TARYNIL NN
Faanen19rineaiudin nnsuansesn Uil ans19es N199 19K m‘a‘ﬁmumﬂ@ﬂ‘wé WAy N9
ANANN1TANN LU NN TV LT T ﬁ‘wﬁLmeIﬁ‘ﬁlﬂmmmmmmﬂgwmﬁumiﬁﬁd%ﬁm?u
Faan n1asanfleuazususantuan muaseniiUasuuas ansiiunadesiisuRnreune
Famn paumszintuRuALazAEdA Ty InIEndnE T A nensdean e nsaenull
ﬂf:l'mLLmﬂGﬁwm\if"fwuﬁ’i’imLLﬂzéf‘i;ﬂ’J'mLm’iW;gﬁlu

Community learning skills, study of the culture and way of life of the community,
collaboration, psychology of collaboration, public expression, planning, strategy formulating and
implementing plan in collaborative works, human rights and obligation, cooperation and adaptability
to changing environment, responsible citizens, awareness of value and importance of Thai identity,
acceptance of cultural diversity and respect for others

¥

003204 msé’mms@gmmw %QLL’JG‘I@EIN LL@S’Q’N"&"H 1(0-2-1)
Health Environment and Community Management
ﬂQqN‘iﬂ‘Ll‘ng’NﬁTquf\!ﬁﬂ’IW m‘aﬁm‘m:ﬁﬂfqu“ﬂmwmmmm mwﬂﬂﬂmﬁ’ﬂum‘s
m‘myumﬂiymﬁl\imez;@mmqmu ﬂ"l‘ij’NLLNHLL@ZGEI”]LﬁuTﬂ‘NﬂW‘jW’Ng’]uﬁjﬂﬂ’ﬁ/\l ﬁlflLLflﬂﬂyﬂN
Tuﬁmjmmuﬁﬁquéw mmlﬁwgﬁfmyfmqﬂmw Rauanann WNZANY
Knowledge of health, analysis of one’s health problems, safety in living, searching
for community’ s environmental problems, collaborative planning and lauching environmental health

project in community, leadership in health, environment and community
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003305 ﬂszuquﬂﬁsﬁmL%ﬁﬁﬂmmuéﬂﬂitﬁugﬂixﬂauﬂ'm’:lqﬂﬂ'«vwa 3(2-2-5)
Design Thinking Process for Digital Age Entrepreneurs
ﬂ’)ﬂmgﬁlﬂg’]uﬂ"l‘jLﬁut};ljyﬂ‘j::ﬂm_lﬂﬁ‘jﬂqﬂﬁ@ﬁ@ N19INUKRLAZYINTTNTTNNNITEN

dnsurUsznaunisnaantifeosniaduy Uaznaunisgaidna n1slsiagasiadndiniy

;;ﬂ‘j:ﬂ@m”ﬁ"fugﬂﬁ@ﬁ@ NTLUAMNITAABIEENULL UHIAANITETNHANTHATENTELANNTAR

\BNBANUUY ATITH @%ﬂﬁﬁﬁmm;gﬂizﬂ@umﬁﬂﬁﬁ@ﬁ@

Basic knowledge of digital age entrepreneurs, financial planning and transaction for
entrepreneurs, qualities of digital age entrepreneurs, usage of measuring tools for digital age
entrepreneurs, design thinking process, concepts of developing new products using design thinking
process, ethics for digital age entrepreneurs
003306 Eiﬂé”lﬂ’]‘iﬂ‘?”l&lgéu’?ﬁlﬂiiﬂﬂ"lxﬁﬁ”@w 3(0-6-3)

Integration for Professional Innovation

m‘suimqmimwﬁmwmmﬁmﬁmgwﬁﬁﬂémaﬂﬁﬁ’ﬁmu@ﬁm%w N199ANULLL

WAZNT NWTANTINNFEIENAINTTUIUNNTAABIBINULL UWATNITHIIATTAUHIAALES

HIMNTTHNWATZN
Integration of knowledge gained from general education courses for professional activities,

designing and developing professional innovation using design thinking process, creating concepts of

professional innovations

146200 aunSIngquINeiRgUsERIAANIE 3(3-0-6)
English for Specific Purposes
nnslannendongqutudumilienizenzas Tnoumsinuenials wa e uazidew 78

AR AARSTIRRRTAANEN
English in specific contexts focusing on listening, speaking, reading, and writing skills

related to students’ discipline

241111 AdiaANRS 1 3(2-2-5)
Mathematics |
AfauazANRaLinIreIandy ayiusuazS Rt slsnduRandnnaslondu

afft NM9UszENATBIEHEUAZUFALE

Limits and continuity of functions, derivatives and integral of algebraic and transcendental

functions, applications of derivatives and integrals
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241112 Adinans 2 3(2-2-5)
Mathematics Il
WATANNTUSLS VSIS THASILIL dALLAzaYNaHDId HINaS9 BynTuings ARm
uazAEmpiiasanslsniimatsiauls eniusresiendumansdauls
Techniques of integration, improper integrals, sequences and series of real numbers,
power series, limits and continuity of several variable functions, derivative of several variable function
242104 Al 1 4(3-3-8)
Chemistry |
uninaafl Usinasanadining Tassassaznen n1919579 aaniReesens Wusund
Wna 289ud9 2B9IMa0 ﬁﬂdLLﬁmﬁmgg’mmmﬂ@@ﬂﬁﬁ AR BULL AIADINTLATLNES I
Trnfinaiasm asazaisuacasiifvesasazats nquFnanus indaude fiduanaasy
Introduction of chemistry, stoichiometry, atomic structure, periodic table, properties of
elements, chemical bonding, gas, solid, liquid, amorphous and colloid, changing of state and
introduction to thermodynamic, solution and solution properties, acid-base theory, organic chemistry,
environmental chemistry
242105 AH 2 3(2-3-6)
Chemistry li
aaurnanaiall aunalaf W Laf sigEendisuaiin s1anemusiu infilauedes a1e
Faluana inilgaammngan
Chemical kinetic, chemical equilibrium, electrochemistry, representative elements,
transition elements, nuclear chemistry, biomolecules, industrial chemistry
243211 Lszrm;uaz%ﬁmnsxﬁ'ﬂmaqa 3(3-0-6)
Cell and Molecular Biology
nouiwan aRRUgIHIDLTAs B9ALsTnaUARAUgIHIDIRIETAR WasEanIN
ATV IHT 9B Wl H HN TEUINNITN LI LB R T Tmm‘;ﬂ\ﬁLL@zMJﬁﬁﬂmLﬁlﬂWyuL"ﬁmﬂmz
BIAUSLNOLUIDIBAA NITUNANBBNIBITNTHUENTTH NMINALIUG ATANI9aaEAne
Cell theories, basic properties of cells, chemical basis of life, bioenergetics, enzymes and
metabolism, structure and function of cell membrane and intracellular compartments, expression of

genetic information, mutation, molecular biology techniques
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243212 FANE1VBUTRR 4(3-3-8)

Cell Biology

¥ALAENqETITas ATANISANEITAR a9ALlsznatLAf A ugIuae9R 9il 83
ThseaseaziBen S9AUaENaY LATNTEUINNNTTINERTANEN m‘iw%fyLmeﬁmﬁﬂuLmﬂmemﬁ

Cell types and cell theories, cell study techniques, chemical basic of life, fine structure,
organization and physiological processes, cell growth and differentiation
243241  WugeransA L 2(2-0-4)

General Genetics

ﬂ0ﬂmgﬁu§ﬂuﬂﬂqﬁuqﬂqﬂm§ A1TNUGNTTH mﬁﬁflwmﬁﬂwmzﬁ’uqﬂﬁmmmﬁﬂﬁm
LNWARLATNIATYIENHVBILHILAR N1TFIRBIAILEILBIALE WS NITUAAIBBNYBITHLAZNNS
ANLIAN NTEENLTNAIEIBLAZNNTARNITNAIERNE  ATANNE0@IANET HUgFERTHY LS
sugenanstszanng uazddmunnisseiuliana

Basic knowledge of genetics, genetic material, principles of mendelian inheritance and
extensions of mendelism, DNA replication, gene expression and gene regulation, DNA repair and
mutation, molecular techniques, human genetics, population genetics and molecular evolution
243251  Hadnan 4(3-3-8)

Ecology

pannIaneiiaaing Tadudndn dfdunusssnined s @8dauazuddanlu
RILIARDN NITONLNBANFIHUAZAATT U5381N5 FIANRIRTIR svuufias Faflas Taymn
ﬁ'ummgﬂmmmiﬂw‘i’ﬂﬁ

Principles of ecology, limiting factors, interaction between biotic and abiotic in environment,
energy and nutrient transfer, population, communities, ecosystems, biomes, environmental problems
and conservation
243301 3IMUINTG 3(3-0-6)

Evolution

nauFAdmuinis slwimiaesnsan nsdufialan maddeusmesdentan
MaNgIMaZNaUNSANETATMIING N19MNBILTTNEIN FgAanTlazInT naARIRenATH
s99NANazN1TUSLAY NAlNNM9ARIIANINTT 3TmNIN1T9801A ATRWINITHNIAIA N9
RIREAR AN URZAIHAAINNATIENINEINTN ARHUATT TRHINITUAZEMIAT ATRMINIT2D

. A a o s
ARl AIHHINTIVEIN L
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Evolutionary theories, Darwinian concepts, formation of the earth, plate tectonic,
evidences for evolution, dating fossil records, population genetics, natural selection and adaptation,
mechanisms of evolution, microevolution, macroevolution, speciation and biodiversity, evolutionary
trees and timeline, evolution of life, human evolution
243302 auNTHIAGIHUATTTULAINN 4(3-3-8)

Taxonomy and Systematics

LLuqﬁmTum‘ﬁmMmmwg Vi5ﬂﬂﬂﬁwﬁdﬂ1§ﬂﬁaﬁﬁﬂuLL@z‘j:uuﬁwm 1199 AT TUHN
AN ANTUBBI AT UINT T B9 FRiE AR

Concepts of classification, principles of taxonomy and systematics, phylogenetic and
evolutionary relationship of organisms
243321  N3SINUIVDINY 3(2-3-6)

Plant Physiology

Tnssasnsuazminfivaslasessnsnng o ity aomdinsssmasiuaziiy 519
BWNTRT NITRIATIZIRES N1TANAEY N1avne ladauas N9 Y LATNHINUDINY 185 Y
nAlNNIRBURWBIABATNLASER

Plant structures and functions, relationship between water and plants, plant nutrition,
photosynthesis, translocation, photorespiration, plant growth and development, phytohormones,
mechanisms of stress responses
243322 Aosgndinenuazmednasanszasiior 3(2-3-6)

Plant Morphology and Anatomy

AnuaindnigAnguaziginstinuanguiienns g Tuslalia Talatwa Tuiila
T Anlusdan uazuasdlasidan Admmnnise09a91A19 7 YBINY wasuazilaidarasiy
mﬁﬂﬁ:ﬂﬂuLm:miLﬁﬁ'ﬂmmmgﬂ%ﬂwmLfIﬂLﬁﬂTuﬂ% Tassagnenialuasiivasnsazdon n1s
A YUAZNAUNIRIBTEZAN 7 1BaTY

Morphological characteristics and life cycles of plants, bryophytes, lycophytes,
monilophytes, gymnosperms and angiosperms, evolution of plant structures, plant cells and tissues,
tissue organization and differentiation in plants, plant anatomical structure, growth and development

of plant organs
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243323 BRNIHIEIHVBINY 3(2-3-6)

Plant Taxonomy

AYNTATIHUALIIULANEBIRIADN N UHNMNIAY R DI RTAaNANA N DAY
WRTATNANNUENIATIUING MR IUABEANENANARTIEIRY WAENI9ATITRBLLBNANE TSN
frs AnouzUEsneAraIReaen

Taxonomy and systematics of flowering plants, classification of flowering plants based on
plant characteristics and evolutionary relationships, plant nomenclature, plant identification,
characteristics of plant families
243331  asAvenvesdng 3(2-3-6)

Animal Physiology

R LT P R Ry R e Nk TR PR TN L L P LR ST (L R ATOY
Us2a NATHIDLAZNNSAR BUT NTXUINNITDLBIMITUALNWIUDATH NTLANIUALY
1% sruuMyHAsLAan n1aduniy sruunexlane STULAUTUE UATAIIATLANAILINAEN
neTusnenie

Structure and function relationships of animal organs, nervous system, muscle and
movement, digestion and metabolism, gas exchange, blood and circulation, excretion, endocrine
system, reproductive system and homeostasis
243332 ﬁm'ﬁﬁﬁﬂszgﬂﬁumﬁa 3(2-3-6)

Invertebrate Zoology

[%3

FUFWANYT §393M87 IFANE BUNTHITIN LAANMHANRUENIATMIUIN1T89
Fonludnazgndmds sounluslpdaaudedmintunuddadisia

Morphology, physiology, ecology, taxonomy and phylogenetic relationship of
invertebrates from protozoa to lower chordates
243333 ﬁ’méﬁﬂszgﬂﬁ’uwﬁa 3(2-3-6)

Vertebrate Zoology

A0gNANEN MEAMARERS UAYTLULBTENaBIdRIRiNTEANAUNAY BYNTHATUAS
ATmnnnresdmfingg nAmAS

Morphology, anatomy and organ system of vertebrates, taxonomy and evolution of

vertebrates
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243341  WugAans 4(3-3-8)

Genetics

v v
=

UsedAUAZAING AU IR UAIERT N1TULIBAR URENITHT1ERARLTIY
MEANNITANENAGNE UL NRUGNTINATHNYUALNIATLNLNGUBILIAR ALNUATATEFTI]a
999 NNFONENDARNHIENIRNENTINTAIignATLANAeduueniandss SuuazlasTulon a1
WgN9aH NMIReIAEIoIANTUARIEENYDIEN NTTBNLTNLAZATEAANIINAIERE Wiy
AFNTTHUATIATANIALEE FHgAaRsUEN0UALsENNT WNgAERSATmIINTG

History and basic knowledge of genetics, cell division and gametogenesis, principles of
mendelian inheritance and extensions of mendelism, linkage and crossing over, extranuclear
inheritance, gene and chromosome, genetic material, DNA replication and gene expression, DNA
repair and mutation, genetic engineering and DNA technique, quantitative and population genetics,
evolutionary genetics
243342 ﬁ’uqmﬂm%mmvﬁmﬂﬁmgu 3(2-3-6)

Introductory Cytogenetics

Mauaad Tassass minfuasnginsanvaslaslulon TasTuloifdnuoim
naauulasiassasranazs1wanlas i lon AonaNiuEnnBsmuInTg ﬁuqmﬂm%ﬂmm@é
yialy §m wazayus wmAlARugIMNITANEIRUgAaRs0dTan wazwaluladnienuiig
mﬂméﬂmm@éi:ﬁﬂmaqa

Cell division, structures, functions and behavior of chromosome, special chromosome,
changes of structure and number of chromosome, chromosome and evolution, cytogenetic of plant,
animal, and human, basic technique in cytogenetic study and molecular cytogenetics technology.
243351 ﬁmﬁ"ﬁwmuquﬁnssmmﬁmé 3(2-3-6)

Animal Ecology and Behavior

AN HANE 529191997 ULTAT AT AdmmuINIs n19Ususaluannuangand
uanaiy Tadeiifinananianszanesia nanaaiug dazrnns dean wafngas dadeiifinans
WERNTIN NN9ABA1TTEMINIEA WOANTINNNRIAN WNATANHIFANET N1TIANITNTNEINT
Fanniionteansng

Relationship between ecosystems and animals, evolution, adaptation in different
environments, factors effecting distribution, breeding, population, community, behavior, factors

effecting behavior, animal communication, social behavior, techniques in ecology and wildlife

conservation management
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243352  fasBnenduntsnaaiien 3(2-3-6)

Ecology and Tourism

SRATNNGTG| ﬂﬂﬁﬂﬁ:ﬂﬂﬁ?ﬁywﬁﬂﬂﬂ‘jﬂ’mﬁlﬂﬂﬁwmﬁﬂﬂ”l‘w{mLﬁlﬂfumzﬂfl‘j
aYENE ANNANIHETEIINTT UL ALALN NN TNITVIDaTiEn

Ecosystems, applications of ecological principles in tourism and conservation, relationship
between ecosystems and tourism resources

¥

243353  HWIAINYNVATDY 3(2-3-6)
Tropical Ecology
Uszinnaeedardunlan n19n95a1efa9898918 8199983 AITHRAINUAILNIN
Fanmuaztasesninluensen n19U5UReeRREIA IuITULRNMIATEN NANTENLANNTT
L‘U'ﬁlﬂmmﬂwmﬂmwmmﬂ&iﬂmﬁqmLﬁﬂm’m‘m@’mﬁmwrm%fsmwefu‘jwuﬁmm?m‘;ﬂu mnsla
wqwﬁm\iﬁmﬂﬁmﬁTumﬁmﬁﬂﬁLLmﬂVuWﬁzuuﬁmﬂmm;@u
Biomes, distribution of tropical area, biodiversity and limiting factor in tropic, biological
adaptation in tropic, effect of climate changing on biodiversity loss in tropical ecosystem, using of
ecological theory for preservation and restoration of tropical ecosystem
243401 sziilaudsiqw 3(2-3-6)
Research Methodology
m‘jﬁﬂmwmmqﬁym%fﬁwmmﬂbfﬁyﬂﬁﬁﬂﬁ’uqLL@@ﬁﬂﬂﬁ@ﬁiéﬁﬂ%ﬂwﬂ sueaudsnig
A48 nafmNAT Y INNsATEuarNMIE BANlATINISASY N19ALAN NNSNUNIWBNETT LAY
IASeT RS ﬂumﬁiﬁumﬁﬁfﬁ ﬂﬁﬁﬁﬁ%u@ﬁit%’m‘nmzﬂ@;&l(f':l/'lﬂ?_i’]\‘l m‘sLﬁUifmimejmj@
naRenl@ann umiﬁmmzﬁﬁyﬂm NTHUANS Nqﬁw@ﬂyfmj@ LAYIILNTHNANITITE
Biological project under supervision of academic staff, research methodology, research
problem and proposal writing, literature and research publication reviews, research hypothesis,
population sampling, data collection, using on biological statistic for data analysis, data interpretation,
conclusion and report
243421 wqﬂumaméﬁuﬁ/ﬁu 3(2-3-6)
Ethnobotany
ﬁ’ﬂwmzmqwqﬂwmm% ﬂ’]’ﬁ’%/ﬂ@oqLLuﬂquﬂHﬂﬁNﬁﬁquﬁﬁﬁuﬁjﬁu ﬂ"l‘iLLW’ﬁlﬂ’it’V"lﬂ
ﬂ”]‘iﬂiﬁ/ﬂﬁLLﬂ?Jﬂ’]‘jT%ﬂ‘jﬁﬂﬁﬁ

Botanical characteriatics, taxonomy of ethnoplants, distribution, conservation and

traditional applications
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243422 WEANFAASIATHGAT 3(2—3-6)
Economic Botany
famnannainung Aussing fAvedesisn Rl fxanly Aaidaomddn
AANZIVUARY URTHARNAINNRTAT AMNE Y NIaATEgAe
Agricultural crops, beverage plants, oil plants, fiber plants, medicinal plants, important
plants in shortage period, economic importance of plant products
243423 nswasyLiulnaasiy 3(2-3-6)
Plant Growth
unsi Tassaseiy madivln maedguaznisfsuuaiis Jadunis T Fifizanes
funisaseydivle 185 LA fmﬁmu@Nmﬁw’%fylﬁﬂmmﬁ% FNENATBIRIUINADH UWATNT

paUaUBIa Rl IULILAY o

Introduction, plant structure, plant growth, development and differentiation, factors
affecting growth, plant hormones, plant growth regulators, effects of environment on plant growth
and plant responses
243424  mstailseTemiminennsiy 3(3-0-6)

Plant Resource Utilization

Ui Remwnasus Avaminedng fvaynulnsuazasuszneumaniiluile Andoly
ynedan Rndomas Reflndsaduawnaon naeydnefs

Introduction, human food plants, animal food plants, medicinal plants and phytochemicals,
timber plants, plants for material uses, plants for environmental uses, plant conservation
243425 ﬂ’]i’ﬂ’rlﬂLLUUﬂWSﬂﬂ@@QZ&Wﬂ‘ﬁJﬁ“ﬁﬂ’IﬂW‘; 3(2-3-6)

Experimental Design for Plant Science

wzi’ﬂmiﬁyuﬂﬂwﬂmm‘mﬂ@ﬂdﬂyﬂuﬁ%mﬂ@% A0F NITNANDUANNAFIN N9
AANLULLNRAITNAREY NISNARBILLLLNNYBISYSN LLNuﬂ’I‘SW(ﬂZ\]ﬂ\‘iLLU‘].IZ'\iNNN‘],Iﬂ‘SfIZLLZ\]ZLLNuﬂ’]’i
wm@mLL‘Ll‘Llzglamﬁﬂﬂﬂﬂyﬁiﬁﬁﬁﬂ‘YUﬂﬂ‘jLW”lxﬂzgﬂﬁmme‘mm@m‘mﬂﬁ“ﬁ ﬁﬁzgiywm N190ANDY
BUAULAZIATHIUS N1TIATIZAHANITNARD

Basic principles of experimentation in plant, statistics, hypothesis testing, plot designs,
factorial experiments, completely randomized design (CRD) and randomized complete block design
(RCBD) for plant propagation and plant experiment, missing values, regression and correlation, result

analysis
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243426 mﬂwqm%ﬂuﬁmﬁ@ﬁﬁ 3(2-3-6)
Plant Tissue Culture
MARALAZARNNT WIS RL LT aannaausng I asiy nslouaelpmmaen
MTUF LR R NMssneing ReUSannmnnTiaandu niandsfiedasalsauas Renients
LLWW%I(Tu@qGIN’Mﬂ‘ﬁN
Techniques in plant tissue culture, applications of tissue culture for crop improvement,
micropropagation, disease-free plant production and medical plants in industry
243431  FIAVILIVBILHA 3(2—-3-6)
Insect Biology
FIVIHUALATTHARINAATLUBIUHA WORNTTHIBIUNAY HLIPIVIEUDILHAS UHAN AN AN
MsuAsuNasTinlny Aot TasuNRITURY dn9 anutuarRouInany
Biology and diversity of insects, insect behavior, insect ecology, social insect, insect
control, relationships among insects, plants, animals, human and environment
243432  gRsluuART 3(2-3-6)
Animal Hormone
Tassasndeneinin a3sanenvesazuunenlane uasaionssaslnludnifingzgn
Fundsuardnaufingzgndmnds naiBauiieunisituuaznisauanszuusen (e ludna
finszgndundsuas udnazgndumas
Anatomy, physiology of the endocrine system and chemistry of hormones in vertebrates
and invertebrate, comparison of function and regulatory mechanisms of endocrine system of
vertebrates and invertebrates
243433  UsdeAnewialy 3(2-3-6)
General Parasitology
sULUL209n1 9T HUTRR FUgIANEIUALANEEAN o 289UTAR ATTNANTIS
FEMINNALMAULSAR 81119 NM9IRASNY waznTUDeiu
Parasitism, morphology and characteristics of parasites, host- parasite relationships,
symptom, diagnosis and prevention
243434 InE3nen 3(2-3-6)
Ornithology
Fougndngruazniaaasaduazansun I9mnIn1T §599N87 WeAnsTu

o L4
HLIFINYT BRNTHITIUIBIUN N1IBRINHUN
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Morphology and functions of bird organs, evolution, physiology, behaviors, ecology, bird
taxonomy, bird conservation
243435 %ﬁ%ﬂﬂﬁﬁﬂdﬁﬂLLQZﬂ’ﬁLgﬂdﬁﬂ 3(2-3-6)
Bee Biology and Apiculture

2

T8RS WOANTINLALNITRIATT NTRNUTTIINTAILALNITUENGS ARTRY
HARS NN AIHAzN1T TS T N3 RN ANINTIRENANINNISNEAT N1TTANITANS
RENAS Lmzﬂﬁ‘jﬁﬁﬂ’ﬁmqm‘jLmﬂmzﬁm%’m\h‘;uﬁq

Honey bee biology, behavior and communication, colony development, bee pests, bee
products and usefulness, utilization of honey bees in the pollination of agricultural crops, beekeeping
managements and agricultural practice for bee farm
243436 UWNRIEIAYNINLATHTAA 3(2-3-6)

Economic Insects

=

uHASANIA UHAIT IMNAAA DI UNANEILHEHLNES UNAIARTETINTIR UNaIfmgRy
meﬁmgﬁ’mf; urasluuEen unaeidunnzinlen uaznsiwnaHuNas
Edible insects, natural product of insects, pollinators, natural enemies, insect pests of
economic crops, insect pests of animals, household pests, insect-borne diseases and insect farming
243441  RUGANARSUADINYLS 3(2-3-6)
Human Genetics
ATIHTAHG NG ATaRT Iuayes ArnAnUnArasEuuazlaslulen Taanag
Wugnaan NzSeRuBu indriugrans SRemAng Seasmunamans n1gUszyna Emain
N1980gBANEN NI ANEUALA TGN RS T BN LS
Basic knowledge of genetics in human, gene and chromosome aberration, genetic disease,
cancers and genes, pharmacogenetics, epigenetics, bioinformatics, application of molecular techniques
in study and research of human genetics
243442  FaAnenlmana 3(2-3-6)
Molecular Biology
Uszdfmanuiiunnansdaingnsziuluana Tassasnsunazninianssnawugns au
nalnNnsAILANSEALEAR Az UTNIAN AYBINTs IRl BB e NsaDnNTHaLAZNTS
WURTIE ANENANEIG nnaTeNLENA e mAlaf lrineAdenenmsiugmandssiulians
History of molecular biology, structure and functions of the genetic material, cellular and
molecular regulation underlying DNA replication, transcription and translation, mutation, DNA repair,

techniques in molecular genetic research
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243443 ﬁ’uqmﬂmgﬂszmﬂsLmzﬂ‘%mmlﬁmc;;u 3(3-0-6)

Introduction to Population and Quantitative Genetics

Uszennaanna nawasuuasnanndresduuazd il Admmuants siugnsaslag
BVENAIIEUNATEE ANARIIARNTIINLASENR SReHENTIN N1aAREeN WugFaR
UszmnsuazlFanmluszauliana

Equilibrium population, changes in gene and genotype frequency, evolution, genetics by
polygenic effects, resemblance between relatives, heritability, molecular population and quantitative
genetics
243444  \WARANISZIIVIEN 3(2-3-6)

Biological Techniques

m‘;m@gﬂLmzdwgﬂmﬁwmmm% nF9UTINLafiuSNENdaE19 n1avinalan
A90M179UaT0195 NaRAEIEe

Drawing and photography in science, specimen collection and preservation, semi- and
permanent slide preparation, sectioning
243445  wialuladidanwidony 3(2-3-6)

Introductory Biotechnology

walansAidue Wigirnasn aluladfanmideniandanfivuaznisnandna
AFINIZIA BT ARUTITA ﬂ’]iﬂﬁ/ﬂLLﬂxﬂﬁ‘jLLﬁﬂﬂ’]iﬂ‘j:ﬂﬂunﬁ?.lgflLﬁﬂ?ﬂ%&?ﬂﬁiwﬁmﬁmeﬁ
usgna niawandagu malangAaudu walladnismingdunds maluladdaninmag
nsunng waluladBaninnienisinuns malulad@on i ien1sHE AN AUHLAS
tilpRuInaen

DNA technique, genetic engineering, biotechnology in plant and animal production, stem
cell culture, secondary metabolite extraction and purification, vaccine production, immunologic
techniques, microbial fermentation technology, medical biotechnology, agricultural biotechnology,
biotechnology for renewable energy production and environmental treatment
243446 “‘z‘mmsaumﬁmaméﬁugﬁmﬁﬂﬂsﬁ%ﬁﬂ@;u@zmmﬁﬂ@ﬁﬂ@; 3(2-3-6)

Basic Bioinformatics for Proteomics and Metabolomics

Uszd® wazAngurasineanislusilefnduazsmilulafing FaadAuuunanasa
wi9q mﬁﬂ'ﬁwqﬂ@Tefﬁyfiwﬁ’mf1iTﬂﬁﬁT@ﬁﬂﬁLm:LNWWTuTﬂﬁﬂﬁwN%fﬁi‘wm n1sleldsunas
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History and basic of proteomics and metabolomics, multivariate statistics, applications of
to proteomics and metabolomics biology, operating software packages to interpret the proteomics
and metabolomics data
243447 mimﬂmé’mmm;ﬁ'méﬁugm 3(2-3-6)

Basic Animal Cell Culture

MaseNgUnTn: uazaaiaiunnadssean sxdupannfansdaninuaze
Faflasy TAYVBUTATNILAL NAN IWNTTNISABITAN NTTANITNITNILA LI TRRARIUAS
ﬂﬁiﬁitﬂﬂ;f%

Preparation of equipment and chemical solution for animal cell culture, biosafety level
and biosafety  cabinet, cell culture type, principle of cell culture, animal cells manipulation and
application
243448 @%ﬁuqﬂﬁﬁﬂéLlﬂzﬁuqaﬂﬁﬂiiN 3(2-3-6)

Molecular genetics and genetic engineering

wanmsnsaanenszauluana ﬂ'ﬁl,ﬁ'w%mmﬁLﬁuL@Tmﬁﬁf]ﬁ%mgﬂTsﬁwﬁLmlfm
waliladzrentummAdue nslaauin nsuanseenyssiiu niadazgna laingammnass
aanallagEnmuarnsasaeiangax

Principles of molecular biology, DNA amplification using polymerase chain reaction,
recombinant DNA technology, gene cloning, gene expression, applications of genetic engineering in
biotechnology and innovation
243451 VL1V BINANY 3(3-0-6)

Pollution Biology

AN YBINAR I NENA IHURNSAY mm@mmmﬂﬁmﬂmmmﬁﬁu
RUIPADNUATHANTINLUADASETAR Nstinsiuuazunlatoymiaafis niaonsnEanmuInaeN

Types of air, water, and soil pollutions, causes of environmental pollutions and effects
of pollutions on organisms, protection and treatments, conservation of environments
243452  AREINYT 3(2-3-6)

Limnology
1 AousntRresiuaziginsresin nsddunnissinneesszuuilnmidauunaneg dade
PMENTN 1AS uasBanINTBeTTULRNAINAR STULTAN LAz sTULRmIN e nedR
SN HNNYBITE UL AN uAZHA (g ﬂ’]‘mguﬁﬁmmm‘jmmiLL@;W@'\N’M 1Ta48)
Ruwanasniiiavinaneniasnsiinuesieiian i nsUsuduasinfiessdeiiEan

v o 1 1 ~ Q| 1 1 o
UfNAusIenIRelzdnuas iufiayan e
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Water, water properties and hydrological cycle, classification of fresh water ecosystems,
physical, chemical and biological factor of fresh water ecosystem, lentic and lotic ecosystem,
classification of lotic and lentic ecosystem, nutrient and energy cycle, the effect of environmental
factors on fresh water biota, adaptation and function of fresh water biota, interaction between fresh
water biota and habitats
243453 %ﬁwm?&‘qngfamngﬁmyiyﬁ;mﬁu 3(2-3-6)

Environmental Biology and Indigenous Wisdom

F03981909RILINRIN UATIZLURIA ﬁf]ﬁs\lﬁ/wgﬁzmwLWﬂTuTN@ﬁ/‘UﬁlﬁLL'JG]Z;’BN
mimﬁﬂ‘éﬁlummgﬂu LRZVISNENNTTITHINR TANETIHUR AN EVasduTumslrUs=Tom
Lmzma‘mﬁﬂﬁmqwmﬂmmmq%fsmw m‘jﬁﬂmLmea‘Uﬁmﬂ@Tafgqﬁﬂzytymymﬁ'ﬂm
NFLUANNITN AN AR

Environmental biology and ecosystems, interaction between technology and
environments, conservation of environments and natural resources, cultures and local beliefs on the
utilization and conservation of biodiversity, studing and applications on indigenous wisdoms based on
scientific methods
243454 ASHANTNASIANDUNINTINTINTIMSUNTUszIRNsSzuLRIA 3(2-3-6)

Biological Monitoring for Ecological Assessment

nuFLazndnn1anedaanend i agesdudaidfanan wansznuannloymn
ReuARENADIZULTNAA N3 lrAEEin 1T RnANATIeRE LAz ST NS LLRNA N1981999
LA UFIaE19TaTENIIATHANEAIN AT LATEININ N5 ANEEARTWNNSRARINATIIEDLYING
Fanmbuznsen

Biological theories and principles of bioindicator, the effect of environmental pollution on
ecosystem, using of fauna for ecological monitoring and assessment, physical, chemical and biological
surveying and sampling, using of fauna for biological monitoring in tropical area
243455 ﬁ'q;@ﬁ@fgﬂ'uma%ﬁwm 3(2-3-6)

Current Topics in Biology

MsRUAW NMSANEN AT LagAsTinasAdanIEAnanluwingenng o 7
e A

Searching, studying, analysis and discussion of the scientific reports and current topics in

biological field



51

243461 ANNW 1(0-2-1)
Seminar
NTTARAUNITAULYIA N1939UIINUDY D A1THALEUe N198AU9Y LALN19RauYa
o @ ¥ a
FnanTuUITAuIAEANen
Information retrieval, data collection, presentation, discussion and answering questions
on biological issues
243462 nsANYIEASE 6 NuEfin

Independent Study

ANTARAIT NNTINUNRNNTNARES ANTRNNTNARDI N1THATIEA NNTTEUIIENTN
nasiaue uwarnnsefvseheiizenter@aine

Studying, experimental design, experimental practice, analyzing, report writing,
presenting and discussing in biology
243463 nN19ANITIN 6 nuanfn

Professional Training

nNgAUALT NEANUANR Beaug Wamnisraunisaiuasinuzluuiifasresiy
#9anen TusnnlaznaunisnsAnaniadgrdaiane malenanenmuaznIsiiaus

Studying, training, learning, gaining experience, improving working skills in biology in
private or government sectors, report writing and presentation
243464  AndaAnY 6 nuanfn

Co-operative Education

ﬂﬁiﬂﬁﬁﬁdﬁu L%ﬁu;; Lﬁumuﬂi:ﬂumifﬁumﬁﬂw::Tumu‘ﬁlLﬁﬁf;"ﬂyﬂdﬁ"i_l%ﬁwm [N
gsineuflninluanmUsEneun1seIANsNIASTRdeIenTY N5 @eNsIeIIATNNTIEUD

Working, learning, gaining experience, improving working skills in biology as an
apprentice in private or government sectors, report writing and presentation
244103 AANADDIAN 4(3-3-8)

Introductory Physics

ATAFERST o IWARNE ﬂgm‘jmﬁlﬂu‘ﬁ W59 TN99 MHUATNA I THieuiHLas
19U ﬂ’?’iLﬂﬁlﬂuﬁLLUU‘lﬁHu AN RUaNaa1T ﬂ@ﬂ"lﬂ@‘;"ﬂ'ﬂﬂr‘ﬁﬂ ﬂ‘i"lﬂﬁﬂ’]‘ifﬁﬂﬁu LLZ\]$ﬂ’I’§f§TI/‘L$
walulpndng unmantnn wsesiinidosm Aandyalna

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

and chaos, thermodynamics, electricity, basic electric circuits, modem physics
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247102 Zwdif 3(2-2-5)
Biostatistics
WA e 2euanazlsrlesiaaead fauingamans ganan naaa uls tu
FARUTZ1TU AEANTIHUUT NITARBUNITHANRATUULUNG N1FUTZHIATLAZNIT AT
AHHFFU NM93LATIZR AN LLTUIIN N1INATEUAYE ARIAIEEY N1TRLATIZINITOADBL LA
andLs BN nsdaaunafagnidoy uaznilrllaunsnduseguneadn
Concepts extent and benefits of statistics for health science, the application of statistics
in daily life, descriptive statistics, normal distribution test, estimation and hypothesis test, analysis of
variance, chi-square test, linear regression and correlation analysis, sample size determination, and
the use of statistical package program
361101 qaZaAnaialy 4(3-3-8)
General Microbiology
TP URIIINT YD ITAR ALY §15819119 NN9193 (YUALNITRLLG WIWLDATH
ﬁ%ﬂ’ﬁmuqmqﬁuw%ﬂ( m‘jﬁmﬂmmmj: LL@ZW‘LA‘@W’]NW‘E ﬂ’)'mﬁﬁﬁ@ﬂ@@ﬂﬁ%ﬂ%fﬁuﬂy’mﬂﬁwﬁi
AANINNTTH LAABIANENY RIUIARDN NITUNNE) WAENIG1TUGY
Structures and functions of microbial cell, nutrition, growth and reproduction, metabolism,
microbial control, classification and genetics, significance of microorganisms in food, industry,
cosmetics, environment, medicine, and public health
365215  Baafivialyl 4(3-3-8)
General Biochemistry
Henuaznannisresdanil Aniandaniaual #dle TAs9a9n9 WaATuLeRTH DY
a5 lulamse afim Tsfn uaznanilondan @mmﬁ’ﬁLLmﬂqiﬁNmﬂmLﬂuTeﬁﬁ ANTATUANTIN
Fainflansadluy N1T0NEVERTayaNITLENTTH NNTUARIEDNTadEY iNAfiAvNsanEaaned
FINAIHAERT UAZNIVIARDLAMENT AN TATIa9msTa liiana
Definition and principle of biochemistry, chemical properties, types, structures and
metabolic pathways of carbohydrates, lipids, proteins and nucleic acids, properties and activities of
enzyme, hormonal regulation, central dogma and regulation, techniques of molecular biology,

bioenergetics and biochemical properties testing for biomolecules
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NANFATUTULFI W.A. 2560 NANFATUTUUTI WA, 2565 ﬂ:sm
Usuilge
Ffnuiall 30  wwandn Fofnusialy 30  wuwanda
001101 | mslnmentne 3(2-2-5) | 001101 | nenaludinszdnin 2(2-0-4)
Usage of Thai Language Thai Language in Daily Life
ﬂ’]ﬁ’ﬁl’ﬂﬂﬁﬁg'lﬁlﬁﬁ o ﬂ’]ﬁLLG]I\‘l‘UiZCTEIW ﬁﬂi&ltﬂ’ﬁ?%ﬂ’ﬁﬂ’ﬁ‘i’lﬂ@?’mﬂ’ﬁﬂ/\i ﬂ’ﬁ@l’m Tu
RUIU LL@foJ‘Vi’W‘iTuﬂWH"ITWﬂ m‘sﬁu%mm NNFIUNTT LL@zﬁﬂEz%ﬂuﬂﬁﬁWﬂ@ ﬂﬂilﬁﬂu?uﬂﬂi
AR TYANNI9RILaTNI581H N9 8 euge a3 n3d sans g dadszsriulneg 1g
‘1/‘11i”1 ﬂﬁ‘jﬂ‘g“ﬂﬂ'}’m LAZNITUAASAATHF A N ENIIAREY
ﬂiﬁuﬁﬂwxﬂﬁ’ﬁ%ﬂﬂﬂmﬁﬂﬁmm:’&&l Listening and reading skills in Thai for
Communicative skill through word, receiving message, speaking and writing in Thai
phrase, sentence, idiom, and prose in Thai for delivering message, proper daily life
language usage, identifying main idea from communication
listening and reading, paragraph writing,
brief summarizing including thinking
expression through usage of appropriate
Thai
001102 | AEnEangeipdennsay 3(2-2-5) | 001102 | w1 mengaAnng 1(0-2-1)

Ready English
ANy LAz lagnTol nnsI e 9Ny
nanAalEAIEIngEanInITNs WA 81w
W en nremuinaals nrundenguly
23nUazanin Tun n1suuzsinuesuas
Uﬁﬂﬂﬁ'u ANTABUTULATNNTUIEENN91T Y
2% NITATHYIN ANTUBNVINUAZNITIINULANK
AW NSETINTNS e NS NMsRente
AWAN UATNNINATIAN
English vocabulary and grammar, fundomental
English usoge in listening, specking, reading ond
writing, development of English usage for daily- life
including getting acquainted with someone, accept and
decline invitation, direction giving, direction asking and
direction planning, conversation in restaurant, smart

shopping and saying goodobye for someone

Thai for Academic Purposes
ﬂ’]éj?%ﬂ’ﬂgﬂfﬂﬁmy’]uﬂfﬁﬂ/q 1WA N9
’rﬂlfm LasNI9Ren yimqm‘séquﬁumﬂm%ﬁ'u
NNTNRANRINUBIYEINTG
Integration of listening speaking reading
and writing skills in Thai with other fields,

producing academic works
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001103 | nendsnquglannans 3(2-2-5) | 001103 | nE18anguamsy 3(2-2-5)

Explorative English Finlaza1in
FNHEAIHISINGEATAITAS 1A 81U English for Daily Life
e ﬂo"lf‘T/WVTLL@‘ﬂ’]ﬂﬂﬁfﬁ?ﬂﬂ’]‘jﬁl@ﬂqﬁmﬁﬂ AN ‘VI‘ N1UAN 1A UA ‘L‘T’] HINT ili
ﬂmum‘m‘lmﬁw Tudunanna Taun nna mmé’eﬂqw%guﬁyugm Mﬁﬂmiﬁmmé’aﬂqw
ATIUNHATTLAUNY ﬂ’]‘i@ﬂx‘]T‘ix‘iLL‘iN NI'TH ﬂy"luﬂ"l‘iﬂ/d Alg T‘JI’TLA e ﬂ’]‘iﬁlﬂﬂq‘jﬂyﬂy‘ﬂ
Fuwmadiin naalnadwntuniad aans Lﬁmﬁyulﬁmﬁ’ummmLLﬂzpjﬁ'uTu%ﬁmﬂﬁ:éﬁu
i:WJINU‘J:LWﬁT m‘sTﬁymmré’eﬂquu Fundamental level of English vocabulary,
AnHTN Usznnuesanndl N3aesns o expressions, phrases and grammar, English
éﬂumﬁQWWHL{TﬂLﬁﬂq FAANINT ﬂ'ﬁ‘iL‘Ij”l‘l/:l/ﬂTu usage in listening, speaking, reading and
AR ﬂ’li@%ﬂﬂﬂm&}ﬂﬂ’ﬁfﬁmﬁdﬂ’ﬁtm(ﬁ; writing for communicating basic information
ﬂﬁ’iﬂuwuﬁsfm’ml,ﬁyﬂ\‘iLL@::ﬂ’]‘E’%/‘LI‘]Jﬁ:WIu regarding self and others in daily life context
DWMNTUULALTURIN
Skills of English language: listening, speaking,

reading, and writing, vocabularies and  English
grammar for different situations in communication
and effectiveness in intemational context including
trip planning, flight and accomudation booking using
intemet, intemational phone calling, communication
in airport, dirport announcement, communication in
customs and immigration, communication in bad
situations and party

001204 | AEAEINGHAIIMUN 5(2-2-5) | 001104 | nédnquiienisdasns 3(2-2-5)

Step UP English
o o o dod oy
ﬁ"lﬂ‘W‘Wﬂ’]‘i&l’]ﬂdﬂq‘H‘Vl LN Y3 BINY
P19 uaz A o uEdnlszdndiu ndnnsly
. CL v o
ﬂ”l‘islflﬂx‘iﬂi]‘lslefuﬂ’l‘i‘l/q/\‘i We BIU U8R T@LLﬂ
= =3 = y
NN EUBDLHR ﬂﬂﬁLﬂﬂ%ﬂ‘%ﬂﬂ'}’]N@’]ﬂﬁ@
NT9PIRULALAIYNDAYIT N19BIHNTINILRY
A1319 N13AANNLAEN1THIEND Y DY AT
LﬁuﬂizTﬂ%uWﬂﬂﬂ‘iﬁﬂ‘HqLL@%@W%W
English vocabulary related to news and media
in daily life, English usage for listening, speaking,
reading and writing including e-mail, summarizing

from media, news reading and sharing, data

English for Communication

FUAN F1u9n 98 uazlagingol
ANHIEINGEINNANS nannnslEnTEIEng
ATHN1TWA WA a1 dou n1sdeanslu
Nﬂ’]i&ﬂ’]‘jﬂzﬂ"l‘iﬁl ﬂyuLﬁﬂLLﬂtﬂ"l‘EU‘j‘iﬂ’]ﬂ
Aenffufennseaaudi

Intermediate level English vocabulary,
expressions, phrases and grammar, English
usage in listening, speaking, reading and
writing for communicating in familiar situations

and describing familiar matter
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interpretation ~ from  graphs  and  tables,

interpretation and  information presentation for

further study and future careers

002201 | waiilaslanian 3(3-2-5) | 001205 mmﬁ"\mqmﬁ@ﬂﬁ%@mﬁ 3(2-2-5)
Citizen Mind by Citizenship \BRENTUAEABNBN
ANF UnUINUazINT ansnaLd e el English for Academic and Professional
AIANYNTLAY FAB16T §1NA1B1TUE Communication
ﬂ’)ﬂwﬂmvfyi‘gl waldpsnudszanfulng FIANY f1uan afwazlagangol
30599 ATIEN NS FTunS ANEIEINGH NANN1STEAHIBINgEAILNNS
LR U AN NI AN LA T RUETINLAZNTY WY WA 81w Wou n13fearsTuusunaes
\waIneasTmueIINlan NNSANEILAYATEN
Rights, roles and duties of citizens, English vocabulary, expressions, phrases
volunteerism, public consciousness, gratitude, and grammar, English usage in listening,
citizenship and democracy, professional ethics, speaking,  reading and  writing  for
the changing society, cultural appreciation, communicating in academic and professional
adaptation to social and cultural changing contexts
002202 Fapsny I 3(3-2-5) | 002101 | nnslemalnladiiedin 10-2-1)
Multicultural Society AT
uugwﬁﬁuﬁmu ﬁ’dﬂuwn'ﬁjﬁuuﬁ‘i‘m 19 Technology Usage for Digital life
TANIIBAR UAZAITHT WU THTIANNY wnAnfsadumalilagmenesfaunes
TNUTTTN NTLNE maAsuadhs WRTBUWBAEN FENuITAINNN MANNIeYin
Fepnuardmusssnlan onden AN qﬁﬂﬁﬁquﬂﬁéﬁﬁﬂm@ﬁﬂﬁ nstrmalulad
AR NI ANIRS T AUETTHY DI BT Y NIABNAILADS LATE Wnesin nisly
Tye 4 mMA S TanzEUaZTAVENABNZIEN AENUITEINIT
Man and society, multicultural society, bias Concepts of computer and internet
and violence management in multicultural society, technology, office software, principles of
social and cultural trends in global, ASEAN, social electronic commerce, usage of computer and
and cultural diversity of Thailand’s regional, Phayao internet technology, usage of office software
and University of Phayao dimensions
003202 | MNFAANITFUNTHUATAIUINGDN 3(3-2-5) | 002102 | AINARIAVNIAATIA 2(1-2-3)

Health and Environment Management
LHIARATGINTHUAZAIUINADN 71192

quAIwnTe 40 a1g80l Va8 Anans

FUNIN N15TLATIEN UALITIUNHNNS

o { Y 4
ﬁuﬂﬁ:mummﬂﬁ@qmmw NRFANUN

Digital Intelligence Quotient
NENNYNNNLUATIS BETTHALA 822 DT

waluladanama nannisfuanreyauas

AVTAHINA N15AANTTDYAY1ITITHTHUAS

UEne2eya N19AeA1988 99385 IINLAY
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quaIEARLsza1 T ARG sEMaNg
B1ITNAAUGININ STUNUINITUALN19EEN
maaanie Teaszuan Taadamn ang
NS RTRMAMN93195 n1ssufiary
2URNY AYFITNYIN N1TIIUHULALAT
Fnnnai Tuddndazdndu nnadanisuay

wsgUrpzuar NS lENANUR U zAdn

2

Wnldmnsngranefifenasiumaluladans
FUAZNNTAENT

Principles  of laws and ethics conceming
information  technology, principles of - information
accessing and information, extracting information
and presentation, ethical communication according

to laws conceming information technology and

communication
003201 | nafeansludspnRava 3(3-2-5) | 003101 | guvBeFansHNNaANTsEAn  3(2-2-5)

Communication in Digital Society Artistic for Life Management

Aa1ng W ugrunalulad 899 auad YSBeyiie nernsdidnudasaInviany
FONAUIT UWATITULLAS DY HIRNTTHD YaFANIAZ T RMEIN UstiRransuasitaan
\riugiiafavia ganssmndlzgaiannseiing i WA qrvBninsiiEIe
natalsunsndines sl Ruasllsunssy ANTY AN AR BNA BNNaFNS9TA A A
ﬁi:ﬂﬂ@? WensnARReNaN MIRUAY AR WREYNT m‘;‘é’mm‘;‘m\iqm’lwwmﬂ’mLL@%G}T@
989 uazid anassy oyl vranle lunns UnLmLAzIT Besmsas e L
yinemuasdamlszaniu mademsbusionns WA nalusuazisgstan A nisuanseen
Sompoulanen  fefpssauanduln ﬁqwq@ﬂ‘j‘mmﬂ@yf}uﬂmﬁ‘j‘m@%Elﬁ‘s‘mﬁﬁ\‘md
ﬂgﬁmﬂﬁﬁlmgﬂ\i ﬂg‘mmﬂefu%ﬁmﬂizéﬁu

Fundamentals of  technology:  hardware, Life philosophy, living on social and cultural
software and networking, innovation in  digital diversity, history and local way of life, Phayao studies,
economy, electronic commerce transaction, office cesthetics of living, environmental management for
automation program and software application for eaming a living, physical health, mental hedalth
multimedia  production, search, screening ond management, roles and duties in cooperative works,
selection data for work and daily life, communication persuasion, proper code of morality and ethics, laws in
through online social networking in accordance with daily life
ethical and related legal regulation

004101 | Aadrlunnadiugas 3(3-2-5) | 003102 | N1FRMUIINHIUAL 3(2-2-5)

Art of Living nsi3engnaaniin

983 19usItTunate n1aRaimang
LAZNITITUKRUNITANAUET A N19LHin
AosanlunuesuaTy 8 1 ndniATEgie
waifiey nsAduEinRasAnLATYgAa

NAWNEY NTZUINNITAMBILIN ARTLATIZH

Skills Development and Lifelong Leaming
Usay1n19Aa M WA NN1IA ABY 198
AFITUYLREARDIT WA HENNTAABEN
AINETIA HENNIN ST T AN AeaNS
NANNI9LE ﬂugymﬂm%‘fim WRTUUIA AN B3

Fuls maimmyinEenedann YaRnamuas
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ﬁ@ﬂ%’]ﬂﬂ‘éﬁf’? ﬂ’]iﬂ’]UQNLLﬂzﬂ’]ﬁﬁ/ﬂﬂ’li
’r’J"l‘iNilI

Inspiration making, goal setting and life
planning, appreciation in self value and others,
goal setting in life and planning, fundamental of
sufficiency  economy, lifestyle concept of
sufficiency economy,thinking system, positive
thinking, analytical thinking, creative thinking,

emotion control and management

ﬂ’ﬁLLﬂ@\‘l@@ﬂT‘l‘lﬁﬂﬂN VINEZNNSAA NINLLNITAR
BENETWETIA VinbznaRmeseiiasny o
JinHLNNaNDaNT WaTVinEL B ARasTART
émﬁuﬁw%amm ﬁﬂ‘l&l%‘i’l’]\‘l(ﬁ;’mﬂ"lﬁlﬁuf\‘}qu
yAAR

Philosophy of thinking, Principles of critical
and  andlytical  thinking,  creative  thinking,
collaboration, communication, lifelong learming and
growth mindset, development of social skills,
personality and expression in society, thinking skills,
creative thinking, communication skills and lifelong

learning for future, personal financial skill.

004201

‘J{ﬂﬁﬂﬂﬁWLL@xﬂﬂ‘iLLﬂﬂﬁﬂﬂﬂ 3(2-2-5)
JIGELH
Socialized Personality

AVTNEIA QYIBIU AR NATN NI4T
LN%NN‘;’N‘l_qIﬂﬁﬂﬂ’TW AFRAHILARANIN
NINNIE 11917 T"V H198MN ”S/%Iuﬁfi‘iﬁfﬂil
yinmrnnTna i guen o odnui i
UL RIARHE AN YL BINTAN BN
nnapgganiulndsan ngsudaluusun
Fapumeuazdonnlan

Important of personality, personality
development, personality development of
physical, verbal, mind, manner, Thai culture,
public communication skills, desired traits
relating to University of Phayao's identity,
living in a society, self-adaptation in the Thai

and global social cont

003203

Aengrmiiuasanaa R 2(0-4-2)
Collaborative Learning for Society Creation
FiHE 9@ MaANE TR TINIA
A683 navy s n19vines ot uis
Faanermainesuduiin nsuaneaanlui
FNFITEUL NTINLNL m‘iﬁmumﬂ@ﬂm‘g has N9
AiinnInauHL N sIsnaiuin Anduay
i amsmesnmnganetunsinsd A alu
Famn nTsanuaslusa U IR ADH
AAsuutas asdunadeefisuRemeune
o posmszmintununuaz s ATeg
ndnEofiRNessEs iy naeessulaw
LANANTNS B3 DA PPN gi? G
Community leaming skills, study of the culture and
way of life of the community, collaboration, psychology
of collaboration, public expression, planning, strategy
formulating and implementing plan in- collaborative
works, human rights and obligation, cooperation and
adoptability to changing environment, responsible
citizens, awareness of value and importance of Thai
identity, acceptance of cultural diversity and respect

for others
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003204

99§ (ﬂﬂ"l‘éff{‘llﬂ"lw ﬁI\?LLfJ@Z\;’@N LL@ZZ"Q'N%‘H 1(0-2-1)
Health Environment and Community Monagement
mqmﬂugym\mquﬂmw mﬁﬁm‘mzﬁ
ﬂigmqﬂmmmmw,m mwﬁmmﬁ’ﬂumﬁ
m‘myumﬁfgmﬁ'emeyﬂmm‘qmu 19
cmLLmuLLﬂ:ﬁqLﬁu'[mqmﬁm\mquﬂumw
ﬁI\?LLfJﬂ’sﬂy’rﬂN TWQ'N‘D'%LLUU??IZ?}’]H‘;QN ﬂ’MNL‘ﬁ‘N
&Jﬁwﬁyﬁm}ﬁmw Rauanaay UATYNYY
Knowledge of health, analysis of one’s health
problems, safety in living, searching for
community” s environmental  problems,
collaborative planning and lauching
environmental health project in community,
leadership  in  health, environment and

community

003305

ﬂ‘szmuﬂf]‘sﬁml,%\m@ml,uué 3(2-2-5)
nawfiszneumseARAYia
Design Thinking Process for Digital Age Entrepreneurs
mfmgﬁyugqumﬁLﬁi;;iﬂi‘;ﬂ@ﬂﬂﬂiﬂ ARAYIA
NNTINUAULAZYINE 3N TTHNNITT U T Y
ﬁgﬂ‘iZﬂﬂUﬂ’ﬁ@mﬂNﬁ@%@dﬂﬁﬁLﬁut};ﬁﬁxﬂ@Uﬂﬁ
yARAVA nalraaddladadmiuysznauns
Tug ARAYTA NITUMNMIAAEBIDBNLUL WHIAA
NNTAT NNAIUAIENTLLIUNTAABDBNULL
ADIDTIN @?jﬂﬁ‘j‘mﬂmﬁgﬂ‘jxﬂ@Uﬂﬁﬂ ARAYIR
Basic knowledge of digital age entrepreneurs,
financial planning and transaction for entrepreneurs,
qudlites of digital age entrepreneurs, usage of
measuring tools for digital age entrepreneurs, design
thinking process, concepts of developing new products

using design thinking process, ethics for digital age

entrepreneurs
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003306 1,_J|'ﬁimmﬁmw'grgjuﬁ’mﬂ'ﬁﬁumﬁm%w 3(0-6-3) | 918Q%1
Integration for Professional Innovation Tmi
ﬂﬂﬁyﬁmqmﬁmwgyﬂmmmmﬁmﬁﬂ‘m
ﬁﬁﬂ@jﬂﬁﬁﬁﬁﬁdm@ﬁm%’w NN99DARUL
LAY HI WU ANT TN AT ENALENTLLINNNT
ABIIBNLLL LATNNTHINNETIAUNIAATS
WIRNTINVINABTN
Integration of knowledge gained from
general education courses for professional
activities, designing and developing professional
innovation using design thinking process,
creating concepts of professional innovations
004101 | Aavzlunieadiudin 3(3-2-5) SoERtipyie
Art of Living
004201 14ﬂﬁﬂmwLLﬂxﬂﬁﬁLLﬂmq@ﬂﬂTuﬁqmu 3(2-2-5) SoERtipyie
Socialized Personality
WNIAIA RN 93 wwasfin MNIBT NN AN 92 wuanfin
ﬂ@jsﬁmuﬂu 28 wwasdin méu%mﬁugmﬁm%w 45 vugfin
mﬁuﬁmﬁuﬂquﬁwmmﬂm;mzmﬁmmam%
27 wiwasfin
241111 | Aciarmans 1 3(2-2-5) | 241111 | Adiarans 1 3(2-2-5) ALAN
Mathematics | Mathematics |
AAuazANRaIfisneTandi anus AauazANAeLlasalends ayie
WA USNHE 2NN TURBATI AR ZAINTY LarUSRNE 2 RININTUR AT ALATAIN T
aAfY NaUszENAYTIDIEUATLIBHLS afdy NeLsznaTeseLIsLAZ SIS
Limits and continuity of functions, Limits and continuity of  functions,
derivatives and integral of algebraic and derivatives and integral of algebraic and
transcendental  functions, applications  of transcendental  functions,  applications  of
derivatives and integral derivatives and integrals
241112 | pdlaFaRT 2 3(2-2-5) | 241112 | Adiaenams 2 3(2-2-5) 14U
Mathematics I Mathematics I AT
MARANITERANSS BUANSAINATILLL WMATANTTUSWUE USWUE (NATIuLY | 91889
sruufifinBeda sduazeynannssIam AALUAZERNTHIBITIHIUITI BUNTHARY
939 BUNTNTARI AfmuazAERnifinsassnimatsdauls
ayinsaeslandumanesiouls
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Techniques of integration, improper
integrals, polar coordinate system, sequences

and series of real numbers, power series

Techniques of integration, improper
integrals, sequences and series of real
numbers, power series, limits and continuity of
several variable functions, derivative of several

variable function

242104

LA 1 4(3-3-8)
Chemistry |

univnaafl Usn1an s unus
Tﬂ‘i\iﬂ‘;‘lﬁﬂzmﬂN GI"I‘J"W\T‘E'W! Nﬂﬁaﬂﬂﬁﬁﬂﬁl
NuszLAR LLT:IvN “ZI@QLL%\? YBILWARNT “ZI@\?LL‘%\VPJ
ﬁmgmummamgﬁ N19LUE sl a9
Z\Ii‘l"]‘l«wLLN%LWﬂﬁ(TNTWuWﬁﬂZ\;LﬁyﬂQ G]y‘ln!
A19RZRNYUAT AN FYBIRITATANY N1
nemwe WRBw R WniRiuanaes

Introduction of chemistry, stoichiometry,
atomic structure, periodic table, properties of
elements, chemical bonding, gas, solid, liquid,
amorphous and colloid, changing of state and
introduction to thermodynamic, solution and
solution properties, acid-base theory, organic

chemistry, environmental chemistry

WA 1 4(3-3-8)
Chemistry |

UNKINI9AS USHIMAITA NN U
Iﬂ‘NN‘:’N@tWﬂN G]"I‘j'N‘E"IGl NN‘LT@?IQ\?‘E"IS{]
NHGzLAH LLfTZ\‘I %ﬂﬁLL“ﬁﬂ YBILWARD YI@\?LL%\?@
ﬁmgﬂmmm@mmﬁ ﬂ']ﬁl,ﬁﬁli’:lul,l,ﬁ@ﬂﬂﬂ’mﬁ
LL@zLWﬂ%TN\Eﬂuqﬁﬂﬁ?LﬁyﬂQ;u NITNENTYLLRE
ANTAYBINITALANY NV NIALUE LAT
Buriae dAsInAEN

Introduction of chemistry, stoichiometry,
atomic structure, periodic table, properties of
elements, chemical bonding, gas, solid, liquid,
amorphous and colloid, changing of state and
introduction to thermodynamic, solution and
solution properties, acid-base theory, organic

chemistry, environmental chemistry

ANLAN

242105

Wi 2 4(3-3-8)
Chemistry |l

IAUFNERE LA ANAAIAR NAALE ANAA
nsmwatHEn ﬂuq@‘ummﬁ@ﬁ' avanelnues
annauesBanBenen WAl 51 EwE u
i 519nIHBHu IeiiRaARLS ssEaluana
AR gAEMNTIN

Chemical kinetic, chemical equilibrium, ocid-
base equilibrium in water, salt equiliorium, complex
equilibrium,  electrochemistry,  representative
element, transition element, nuclear chemistry,

bimolecular substances, industrial chemistry

242105

WA 2 3(2-3-6)
Chemistry |l

aanmansafl aunaiad e 510
EWELUATIN 51NTINBTY LafidaaRes
a1989luana WnigAsnngan

Chemical kinetic, chemical equilibrium,
electrochemistry,  representative  elements,
transition  elements,  nuclear  chemistry,

biomolecules, industrial chemistry

Uauan
Wiaefin
LAY
ANaBUNe

3718739
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243101 | Fadngn 1 4(3-3-8) | 243101 | BaAnawial 43-3-8) | wWawude
Biology | General Biology 318371
sufeuAsnieingmans goiawta suifenABNe e mans AnaNTR n1s
ANTFATEUL WATA19LATYEITAN IBRALAS FAaruy waran9iaflnesiin waauar i«
IHUNUBATH RUgAEnT ATMHING AN WU AFN WugA1aRs ATmMuINT AN
WaINNaeYeIReEEin Tasaasnauazannd VaNNMANEIDIRIRTIR TAsIEI LAY
ya9RBUAYARI HrMyeIuazngAnTIN vasRruazdna BrMyguasngAnga
Scientific methodology, characteristics, Scientific  methodology,  characteristics,
organization and chemistry of life, cell and organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity, metabolism, genetics, evolution, biodiversity,
structures and functions of plants and animals, structures and functions of plants and animals,
ecology and behavior ecology and behavior
243102 | B9AmNEN 2 3(2-3-6) | 243102 | FaAnevesity 3(2-3-6) | \Wazude
Biology I Plant Biology 318391
TA998919209Re MunTiansiy dnuny Tr398919289R% MinTigaeie Anuyos
NdnigIuensiy neAniarans DR N9FDIgIUIRsRY NeAnARERs DRy
NFITNUIVDINTY AVTHNAINNANY LAE AFITNYIVDIN Y ATTHNAINNAE LAY
ATuniTuaINy ATuInIaBINY
Plant structure, plant functions, plant Plant structure, plant functions, plant
morphology, plant anatomy, plant physiology, morphology, plant anatomy, plant physiology,
diversity and plant evolution diversity and plant evolution
243103 | Bingn 3 3(2-3-6) | 243103 | 9Ang1evdnd 3(2-3-6) | \Wanude
Biology Il Animal Biology 318371

TP S B
LARLACLHBLYBNAT ATTHRITINNARE
LAZATMUINITUBIA AT FeUUBTUITUAY
a a a = a
H597ngdaauiiay ‘Wf](?’l ATTHURS
FFANY1IBINAT N1TTANTIAAILNDITU
o
NNIVYIPTRAT
Animal cells and tissues, diversity and
evolution of animals, organ system and
comparative physiology, behavior and ecology
of animals, laboratory  animal  science

management

TP S SV
ENNULNCLH DY BDNAT ATITHUNNTINARNNL
o/ o/ < o/
LRZATRUINITUDIA AT TeUURTYILURY
A _a = = a a a
NI NUIHUIEL wqmm'ﬁmm:umﬂfmm
2BIF AT N19TANITA AT LA BITUN
L3
INYFITAT
Animal cells and tissues, diversity and
evolution of animals, organ system and
comparative physiology, behavior and ecology of

animals, laboratory animal science management
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244103 | AAnadasnu 4(3-3-8) | 244105 | AAnadaanm 4(3-3-8) U5
Introductory Physics Introductory Physics ANBTUNY
ARAAIEATT B UARNE NaAIAAS AdlAFNERaT  IUARNS ngniaiAReud | et
\oamn ﬂgmimfﬁ'@u‘ﬁ wslunnae nay wselunnae emuaznas Tusmsnuaznng
wisann Tundnnaznissu nnaunfand ¥ N19LAR BT LUV W aNTRI89aa"T
WLLNYU ANTRYBINENT NAFMARTIEY VA NAFEAT284 VA U‘i’wﬂgmifﬁﬂfﬁ'u WAZNIT
AR ULATNITE 1 4185 b (AT na au was i lmunfing wumdn T asaslinn
uHANTYA 2995t ARnagATs {Hasm Adnagalnn
Mathematics for physics, introduction of Mathematics for physics, law of motion,
mechanics, law of motion, gravitational gravitational  force, work and energy,
force, work and energy, momentum and momentum and collisions, rotation motion,
collisions, rotation motion, properties of properties of matter, mechanic of fluids, wave
matter, fluids mechanics, wave and phenomena and chaos, thermodynamics,
vibration, thermodynamics, electromagnetics, electricity, basic electric circuits, modem
electric circuits, modern physics physics
NHIATTNRNE 93 wwandn MHIABANRNIZAN 92 wuInfin
Trnawzau 65 wwandin méu%mﬁugmmm 18 wwsfin
Frnawzauiesy 55 wwanfn
BN 18 wuIndn
146200 | nundanguiedmgUsrsmiame 3(3-0-6) | 146200 | mmdsnquiidnqusrasAian:  3(3-0-6) U5y
English for Specific Purposes English for Specific Purposes ANBTUNE
nslsnndangulusumiiemzianzas audangquinusuniilanizianzaslae | 5189
Tssinuznais wa 8 uasiden idanns ey wa 97 uaziden Adaas
e asturmansiinaaiafine \RenesiUaNiTesian
English in specific contexts focusing on English in specific contexts focusing on
listening, speaking, reading, and writing skills listening, speaking, reading, and writing skills
related to students’ discipline related to students’ field of study
242141 | \fiBuvide 4(3-3-8) | 242141 | \fiBuvide A3-3-8) | Aufn

Organic Chemistry

UniAfiurEe n19eunnanslszney
Funds n1sBende ﬂﬂiLﬁﬂuQm‘ﬁTﬂ‘Nﬂ‘;’N
uazlolrmasang 7 anR UfBeuaznaln
209H19USENBUERA LBALAKN LBRAYN LR

Taw azlanndin wmmelslondn woafa

Organic Chemistry

a9 °

UnARBuaY n19IuNNaNTUTENaL

FUVSe N195uNT e mm%uqm‘[mmmq
wazlalnnesney anf UAseuaznaln
PNF1FUTTNDUBIALDALAY LORAN Waa (At

azlaufin tamelslenan woaAaalan
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glas weaneges dwes il uesdlon A WBANDEDR B89 1BfN WBAR EA AlAW A3
Tond AaUBNBANUATES UBNBANUAYEYIE
Introduction  of organic  chemistry, Introduction ~ of  organic  chemistry,
classification, nomenclature and isomerism of classification, nomenclature and isomerism of
organic compounds, properties, reactions and organic compounds, properties, reactions and
reaction mechanisms of alkane, alkene, reaction mechanisms of alkane, alkene, alkyne,
alkyne, aromatic, heterocyclic, alkyl halide, aromatic, heterocyclic, alkyl halide, alcohol,
alcohol, ether, amine, aldehyde, ketone, ether, amine, aldehyde, ketone, carboxylic
carboxylic acids and their derivatives acids and their derivatives
2471111 | Bamdif 3(2-2-5) | 247102 | FwdiA 3(2-2-5) | Usuaviw
Biostatistics Biostatistics A% WAYAN
wiAn reuauazUslemiresainam wiaRn seuauasUstlomiresadfin | % ue
Fvamrans Fanan n13¥n Uy Tu Angnanans Fanan n1318n Uy T | 91e8n
FAnLTr91T AOANTINT NTUTENAT ZAnara1ds aANTINUT N1TVANDUNIS
WAZNITVANDUNNH AT ATARATIER AN LANUATLULUNA N19U5TNIMAILATANS
wistsadasm meliesizinisannesuas NAFBUANHAFIN N1FAATIZIAHULTTTIY
AVEHAHEBAY NIAEBLARLTATAIRE nsnasaUAs (ARIEINEY N193ATIZANTS
LLNZﬂ’W‘J‘T’ZﬁUﬁLLﬂiNﬁ’]L%@Eﬂ?‘uﬂ"ﬁﬁLﬂ‘a"‘lz‘ﬁ APNDLATIVNANAWSIBIAN NMIATHIDTINA
uazuUaNA datnuianu uaznislalusunsudniasgy
Concepts extent and benefits of statistics NWATH
for health science, the application of statistics in Concepts extent and benefits of statistics for
daily life, descriptive statistics, estimation and health science, the application of statistics in daily
hypothesis test, elementary analysis of life, descriptive statistics, normal distribution test,
variance, regression and correlation analysis, estimation and hypothesis test, analysis of
chi-square test, the use of statistical package variance, chi-square test, linear regression and
program to analyze and interpret the data correlation analysis, sample size determination,
and the use of statistical package program
361101 | qadaAne vl 4(3-3-8) | 361101 | qa@9Angviall 4(3-3-8) 151
General Microbiology General Microbiology ANBEUNY
Tﬂidﬂ’ﬁyﬁﬂLLﬂzﬂﬁlﬁﬁﬂﬂdL“ﬁﬂf\;’iﬁuW%ﬂ( Tmm‘;ﬂm@wﬁﬁﬁﬂmL*ﬁ@@;ﬁ;ﬁuw%ﬂ 7127390

AEDMNG NERAUALNINSRULY HUNUDA
Fu ABn1aAILAN NNTANNIAMY UATY
FERE AR YYEIq AYEE A TMEYNS
AATINNTTH §IUIAR DN NITUNNY UAZ

AT

A1391M13 N3 YUAENNTAURNT IHUNLD
Afu ABnMaAIUANg AU N1aTAVNIATY
LAERUGANERS AINAIAT IBIq NN 1
AINBINIT BARINNTIH LAF BIFT1ENY

AUIARDH NITHLANS WRSNITIIUYY
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Structure and function of microbial cell, Structures and functions of microbial cell,
nutrition,  growth ~ and  reproduction, nutrition, growth and reproduction, metabolism,
metabolism, microbial control, classification microbial control, classification and genetics,
and genetics, significance of microorganisms significance of microorganisms in food, industry,
in food, industry, environment, medicine and cosmetics, environment, medicine, and public
public health health
365215 | Faaiviall 4(3-3-8) | 365215 | FawAfiviall 4(3-3-8) U1
General Biochemistry General Biochemistry ANBEUNY
Heuuaenann1see9dunll AuENR Henuaznann1sresiundl Aoandd | 91ednn
nand 2130 TASIAT19 UaTHUWIUBRT NY8Y ynaadl 1iln Taseasns uasafmunuesdy
a3 lulamen Tusfiu aRn uazfinadlaa 299 A9 lulzinsn AR A TUSFN waznan
AENLT R WATNIFYI9HIBNen TN 119 fiapddn @mmﬁﬁLmzﬂfﬁﬁfmmmmufszjﬁ
ﬂ')‘l.lﬂN‘Vl’N%’]Lﬂfl‘ilﬂGﬂﬂ‘;[Nu ﬁmmmy@y’@ m‘imu@wm%qmﬁﬂmaﬂﬁuu nsaEmen
WﬂdﬁuQﬂiiN N1IAIUANNITULAPNDDNYDY ﬂyﬂsqu@wwwvuqﬂﬁu MRETR (o Nalalak T NEI !
1 wATlAn e BN BaNANIANERS WMATAVNIDEIANEN BanAsIUAERT LAz
WAENINARBLAMNANTANIEUAT 22981987 AINAFBUAMENTAN9EILAT 28981987
Tumf]@ INL@Q@
Definition and principle of biochemistry, Definition and principle of biochemistry,
chemical properties, types, structures and chemical properties, types, structures and
metabolisms of carbohydrates, proteins, lipids metabolic pathways of carbohydrates, lipids,
and nucleotides, properties and activities of proteins and nucleic acids, properties and
enzyme, hormonal requlation, central dogma activities of enzyme, hormonal regulation,
and regulation, techniques of molecular central dogma and regulation, techniques of
biology, bioenergetics and  biochemical molecular  biology, bioenergetics  and
properties testing for biomolecules biochemical properties testing for biomolecules
FrnanIzaM 65 wuaLfin mw;zu?zmmﬂ 47 winasfin
Frnanizauiasy 53 wwasfin mw;aﬁmmﬂﬂ'eﬁu 35 wwawfin
FUNRNIEHI2T 35 wuanfin
243212 | B9AveNveTAA 4(3-3-8) | 243212 | BoAvevBITRE 4(3-3-8) 141
Cell Biology Cell Biology ANBTUNY
%ﬁmmzwqwﬁm@ﬁ wAdANTTANEA ﬁﬁmm:mﬂaﬁwmﬁ wAlANSANEITAR | 9783

s o v 1
wan 29AUTENaULAN NN UYBIR 98 Tn
Taseas19azifen a9AUITNDY UAY
ATTUIUNTTNNERTANET AT YUALNNT

AU RIYBI AR

aeAlsznoUARNugWeeFiEin Taseasns

avifem 99AUTENBY LATATEUIUAITNI
A a = o

85399981 115193 Yuarn19ild euulasees
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Cell types and cell theories, cell study Cell types and cell theories, cell study
techniques, the chemical basic of life, fine techniques, chemical basic of life, fine structure,
structure,  organization and  physiological organization and physiological processes, cell
processes, cell growth and differentiation growth and differentiation
243251 | Hne@nan 4(3-3-8) | 243251 | HaeAnan 43-3-8) |1 5§ u
Ecology Ecology ANBT U
NANNIININRLIATNY Tad8a111m NaNNIININBLATngd Yadyain | 918990
Ufdniusszmadeiddauas ludaanl Ufdniussznaed i daauazluddinlu
RIWINRBN N1TOILNDANAINWUAZTENT AIUINADN N1TOLNBANTITHUAZHTS
Usza1n3 FennAiTan ssunilng Baflne Uszrnng feanRefidin szuuiion Zadin
LazN1TEYENY fymANIARDHUALNITEYENE
Principles of ecology, limiting factors, Principles  of ecology, limiting factors,
interaction between biotic and abiotic in interaction  between biotic and abiotic in
environment, energy and nutrient transfer, environment, energy and nutrient transfer,
population, communities, ecosystems, population, communities, ecosystems, biomes,
biomes, and conservation environmental problems and conservation
243301 | FTmMUINIT 3(3-0-6) | 243301 | ATWUINT 3(3-0-6) U5y
Evolution Evolution ANBTUNY
nqufATmmnns whwimivesnisiu nauiAdmnng Wlwimizesnnsdn nns | 91ehmn

NANFINUITNBUNTANEATMUINIT N9
818 U9INETU Wi Aans U9zang N1
FRRBNANEITNTNALAZNNTUSLSM nalnnng
A dmuns ATmnn1agania Amminie
NUATA N3 AR 9828 atud uazany
wannwans Nasnialan MaAsuames
Waenlan AUl TamInsuazEa99an
AmnnnsasREIEAn AdmnnnisuedLe
Evolutionary theories, Darwinion concepts,
evidences for evolution, dating the fossil records,
population  genetics, natural  selection  and
adaptation, the mechanisms of evolution,
microevolution, macroevolution, speciation and
biodiversity, the formation of the earth, plate
tectonic, evolutionary trees and timeline,

evolution of life, human evolution

fufislan mawdenlamasdentanvangm
UaenaunIsANE A TmuINTG NNIBTY LTI
899 WugAanT Uszring n1aA i anmx
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WA 9A S BHANNTUALT MR 35 U289
a0 Amnnnnaes s

Evolutionary  theories,  Darwinion  concepts,
formation of the earth, plate tectonic, evidences for
evolution, dating fossil records, population genetics,
natural selection and adaptation, mechanisms  of
evolution, microevolution, macroevolution, speciation
and biodiversity, evolutionary trees and timeline,

evolution of life, human evolution
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243302 | auNINITIULATITULANEN 4(3-3-8) | 243302 | BUNNITHUAZIZULAVIEN 4(3-3-8) ANLAIN
Taxonomy and Systematics Taxonomy and Systematics
uwaAalunisdanuanany nannas wuaAnlunITTAnNaANy NaNNIS
WTQ@HﬂﬁNﬁﬁWHLL@tﬁZUUﬁV]H’] N199 0 Vlﬁﬂ@iéﬂiNﬁﬁ’]%LLﬂSﬁ‘éSﬁUUﬁ‘V]ﬂ’T 199 A
FIMUNATNFNAUT L BIATAMUINT2 D FIHAAITHA NN HE L BITTMUINIT2 D
RedTAn REpoly
Concepts of classification, principles of Concepts of classification, principles of
taxonomy and systematics, phylogenetic and taxonomy and systematics, phylogenetic and
evolutionary relationship of organisms evolutionary relationship of organisms
243321 | &399n81289NY 3(2-3-6) | 243321 | §39981289RY 3(2-3-6) LA
Plant Physiology Plant Physiology
Iﬂ‘iﬁﬂg"lﬁLLﬂzﬁﬁqﬁﬂﬂdTﬂﬁdﬂ‘%}qdﬁhﬁ T Tﬂ’idﬂ‘;‘lx‘iLLNzﬁgﬂﬁﬂﬂdTﬂ‘i\iﬂ‘;’NGﬁ\i T
Tuils AN A N uS sz ua A 579) TRy AeNANTUs szna 19 uas Ry 519
BTG ﬂ"lﬁﬁ%ﬂ‘ﬂtﬁuﬂ\‘i NTRNALY N9 815N ﬂﬁﬁﬁ/\‘iLﬂﬁ’IZZﬁLLﬂ\‘i ANSRUALY N9
melaBauas N19195 YURZW MW IBI N Y nielaiBauad 119195 YuaTWmuI2IN Y
103 uRENAlNNIRELANEIRBANHARER gasluufiznalnnasnaLanesnenItFEen
Plant  structures and  functions, Plant structures and functions, relationship
relationship between water and plants, plant between water and plants, plant nutrition,
nutrition,  photosynthesis,  translocation, photosynthesis, translocation, photorespiration,
photorespiration, plant  growth  and plant growth and development,
development, phytohormones, mechanisms phytohormones,  mechanisms  of  stress
of stress responses responses
243331 | @35ANe289EHT 3(2-3-6) | 243331 | A35ANLYBIEHI 3(2-3-6) ANLAN

Animal Physiology
AN NS 3 W ASIRE NUAZAW AT
vpsaEILRTEEA e 7 Tuded szuutlszam
NAHIBRATEPREWA NSTLINMSEBYE NS
LASHUILDR T H NITWANIUA BWn 1 S3uL
vapuAeidon maiunne ssuunasang sz
'ﬁuﬁu‘é LLﬂ;’mimU@Nﬁlx‘uvm;ﬂwmﬂsfwﬁl’mﬂ’m
Structure and function relationships of animal
organs, nervous system, muscle and movement,
digestion and metabolism, gas exchange, blood and
circulation, excretion, endocrine system, reproductive

system and homeostasis

Animal Physiology
AN NS T2 TSRS NUASIATI2E
supdenzang o Tuden svuuszam nawile
WAZNTSUAR BT NITUAUNITE BEBMITUATIN
WILURATH MauanILAEN T SV Gan
nafunne ssuumenlane sruLRY uazns
mwjuﬁ'qLLmeyﬂumﬁTu%Nﬂ’m
Structure and  function relationships of animal
organs, nervous system, muscle aond movement,
digestion and metabolism, gas exchange, blood and
circulation, excretion, endocrine system, reproductive

system and homeostasis
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243341 | Fingrans 4(3-3-8) | 243341 | Wugenans 43-3-8) | 15U
Genetics Genetics ANBTUNY
ﬂ‘i:f?@memwgﬁugmmaﬁuﬁqmm‘; U5 TR UAZATITNT N UTTUNNUE | 918387
Y a q
N1SULUTARUAZNITAI 1A TUIHY NGRS NNTULTRALALN1TAI AR
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BaAne N ug s AugmansUininuas LB ULB LA NITLEAIDaNYBIT W NI4T
192941NT WHGAIFATITMIING ' - o 7 o
: Gﬁ’f’]NLL%’NLLNZZﬂ’]‘jLﬂﬂﬂ’]iﬂ@’WJWH‘q W‘Hﬁ;
History and basic knowledge of genetics, - - - o
FAINFIHULICLVTARAVIINA LD LD Wuq
cell division and gametogenesis, principles of . .
o . FNFATUITNIILAZUTLBINT WHEFNTRS
mendelian inheritance and extensions of a
mendelism, linkage and crossing over, AIHINTT
extranuclear  inheritance,  gene  and History and basic knowledge of
chromosome,  genetic ~ material, ~ DNA genetics, cell division and gametogenesis,
replication and gene expression, DNA repair principles of mendelian inheritance and
and mutation, basic molecular  biological ) : :
extensions of mendelism, linkage and
technique, quantitative and  population ) ) )
crossing over, extranuclear inheritance,
genetics, evolutionary genetics
gene and chromosome, genetic material,
DNA replication and gene expression,
DNA  repair and mutation, genetic
engineering and DNA  technique,
quantitative and population genetics,
evolutionary genetics
243401 | suideudniey 3(3-0-6) | 243401 | s2108uA5398 3(2-3-6) U5y
Research Methodology Research Methodology FIUIU
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A a9 AUNAFIUNITTY N151INUA TAs9n193d8 n9RuAY Manuvaenansuas | Aesung
Uﬁxmﬂﬂm:mjmﬁméw AUETA TR RIELEY ATuf A B9 AUNAFIUNITY 1T | 9183
voya n1aifonlydaadaluniaiinaizn AvualazEInTuaTng uiaas1s nMgifiu
‘ZI’I@N”N m'ﬁLLﬂ'ﬁwaLLmﬂ@UN@“ﬂy@H@ 'ﬁqmqumgu@ nrgidanlydaadalunis
Research  methodology,  research aLﬂ‘iﬁ;‘:ﬁﬂyﬂHﬂﬂ NITLUANE ﬂ‘gﬂw@‘ﬂymd@ way
problem and proposal writing, literature and FILITUNANTTATY
research  publication  reviews, research Biological project under supervision of
hypothesis,  population  sampling,  data academic  staff, research  methodology,
collection, using on biological statistic for data research problem and proposal  writing,
analysis, data interpretation and conclusion literature and research publication reviews,
research hypothesis, population sampling, data
collection, using on biological statistic for data
analysis, data interpretation, conclusion and report
243461 | AuNW 1(0-2-2) | 243461 | dNNWN 1(0-2-1) U5y
Seminar Seminar ANBTUNY
ﬂ'ﬁ‘i’ﬁ‘uﬂyu ﬂW‘S‘EQU‘SQN?Iy@H@ 19 m‘myuﬁummumﬂ ﬂ']‘i‘i’]‘l.l‘i’likl‘ﬂyﬂﬁj@ 7877
aLﬂ‘i'Iz‘ig NSAYUIIEIU (ijllﬁﬁ) AITHLENE n19dILEue n19aidsns LL@&ﬂ’W‘iGlﬂU“ﬂy@
n1aadUans LL@Zﬂ’WiW@Uﬂy@“ﬁ/ﬂﬂ"INTM %ﬂﬂ’m?ﬂﬂ‘imﬁuﬂ’mGT"I‘LA%’Z@‘VI%J"I
ﬂ‘i:LﬁuvmwT’m%ﬁwm Information retrieval, data collection, scientific
Searching, collecting data, analyzing, report writing, presentation, discussion and answering
report writing (if any), presenting, discussing, questions on biological issues
and answering question in biology
243462 | NNEANYNENTY 6 iuagRn | 243462 | nsANEIBNTE 6 uaefn ANLAH
Independent Study Independent Study
ﬂ’]‘jﬂyuﬂ';"l ATTINNUANUNTINARNBN ﬂﬂ‘iﬁyuﬂqy"l ATTTWNWUANRTTITINARNBD
ANANNNTNAGEY N1534ATIZ9 N9 Ten ANANNIINAREY N1T34ATIZI 11548 B
918974 N19EILEHE Wazni19aiUensy T‘H I NITHIUEUD LL@ZﬂW‘iﬂﬁﬂ‘iﬂﬂTuﬁ’lﬂyﬂ
FameN9ALEAINEN NNANEANEN
Studying, experimental design, Studying, experimental design,
experimental practice, analyzing, report experimental  practice, analyzing, report
writing, presenting and discussing in biology writing, presenting and discussing in biology
243463 | NNSAN9IY 6 viuefin | 243463 | n1afinew 6 Wunfin AR

Professional Training
ANTAUALY ATANUGUR (Feug Wnnu

USLAUNITILALTNEY 1T LA g naeriu

Professional Training
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UseaUNITO LAz NE e 119197 LA 8928977y
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#aAnen Tumoulsznaunis @x‘iﬁﬂimm{g %’ﬁmm?uﬂamﬁﬁzﬂ@um'ﬁmﬁﬂﬁﬂﬂﬂ%’ﬂﬂ%
WIDANTY 1 TUUIILITUBURLHAUD LN LN THULAZHENS
Studing, training, learning, gaining Studing, training, learning,  gaining
experience, improving working skills in biology experience, improving working skills in biology
in private or government sectors, report in private or government sectors, report writing
writing and presentation and presentation
243464 | anfafne 6 VWIERR | 243464 | anAeANEN 6 iuaen ANLAH
Co-operative Education Co-operative Education
nsUFU AN 15 aug LT« W UGB Beng WRamlsrauntsol
Uszauniaoinasyinus Tuauiifsaresdy uazyinuz hemiidsagesdudainen Tugine
#adnen Twgauzninaudnialuaany winamidnialugaiulszneunisasans
1s2naun13 BAnsmAsgvdeIenTy oy NASTNIBLENTH I TEUIIEINUATHILEND
FIENBUALHAND Working, learning, gaining experience,
Working, learning, gaining experience, improving working skills in biology as an
improving working skills in biology as an apprentice in private or government sectors,
apprentice in private or government sectors, report writing and presentation
report writing and presentation
I ey 65 wuanfn méaﬁ"mvaﬂ 47 wuaefin
Sz nanizauian 12 wuaefin mﬁaﬁmmmﬁ@ﬂ 12 wwanfn
ﬂ@glu"’:mﬁ'mmmi’ ﬂ@éuamﬁ%mam;
243322 | FUgIHANEURLNNLANARNERS 3(2-3-6) | 243322 | A HAvEuALIEAnIARART  3(2-3-6) U5y
2B DI ABEUNY
Plant Morphology and Anatomy Plant Morphology and Anatomy 318391

ANHULNNFUFHINEUALIYINTTAR
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289N TUAFE U9  N15TATIUUN
ATWUINITVDIFNIUAN ] VDINY ¥TARD9
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wWasnulasgussesailad s Tuiadugs
Trseasnnielueseaviden n19ie3nuas
o o et 4w A
Walnna9ad8az9 (A gaaasuazifienaes
fiunN13RURLg

Morphological characteristics and  life
cycles of the plant divisions, classification,
evolution of plant parts, cell types and tissues,

tissue organization and differentiation in

ANBUN NI U IANUAT NI NI Aues
nqutgn q fustali talatis Billalin b
A5 wazued leadan ATRMNITIBIRIUAN
7 DIy waauai i avesie asRUsnaLIay
naula muﬂmgﬂéqwmﬁmﬁl@Gfuﬁ% Thsemans
mehesdionas@on NN CYUAW NNYEN
ez o vy

Morphological  characteristics and  life
cycles of plants, bryophytes,
lycophytes,monilophytes, gymnosperms and
angiosperms, evolution of plant structures, plant

cells and tissues, tissue organization and
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vascular plants, microscopic structure, growth differentiation in plants, plant anatomical
and  development of vegetative and structure, growth and development of plant
reproductive organs organs
243323 | BRNTNIBINYDINY 3(2-3-6) | 243323 | BUNTHNITINIBINY 3(2-3-6) U5y
Plant Taxonomy Plant Taxonomy ANBEUNY
NANNITBUNTHABIUN BURLIZULANEN BHNINITNUATITULANENYRINYABN N3 | 91830
1159 A9 LLuﬂ‘VlN'J@‘MH; nsfuag @ 63@LLuﬂ‘wmmm;l:ﬂ@\‘iﬁmﬂﬂmﬂﬁﬂwmzﬁmm
AEFNERT NIATITFBUBNANHOS ANHoUE ANA NS 1193 TMUINTT N19UAT D
UTZAA UALATNANANENNATIHANS AENFNARSIBINY WRTNNTHTIIFBLIBNE NEE
Principles of plant taxonomy and 1e9iey AnuniLszssRYaREnen
systematics,  classification, nomenclature, Taxonomy and systematics of flowering
identification, family characteristics, plants, classification of flowering plants based
phylogeny and evolutionary relationships on plant characteristics and evolutionary
relationships,  plant  nomenclature,  plant
identification, characteristics of plant families
243421 | WoAARSALLY 5(2-3-6) | 243421 | WenUANERFAMIY 3(2-3-6) 15y
Ethnobotany Ethnobotany ANBTUNY
#UA ANYUE N199 ATIUUNATH ANHULNIINGNATAAT N1FTATIUNN | 183
@gﬂﬁmﬁﬁmﬁﬁﬁuﬂm ATUNINTZANY 113 mmgmuﬁmuﬁﬁﬁyﬂﬂm NNTUNINITTANY
aysnuuaznslmstlom nsesEnEuaznnsTasslan
Type, characterization, and taxonomy of Botanical characteriatics, taxonomy  of
ethnoplants, Distribution, conservation and ethnoplants,  distribution, conservation and
traditional applications traditional applications
243422 wqmﬂmﬂm%miw;}ﬁ@ 3(2-3-6) | 243422 wqﬂwﬂmm%mwiﬁ@ 3(2-3-6) U5y
Economic Botany Economic Botany ANBEUNY
Fananisinens Roanulng Ay famnentainums Aeanulng fnedasiin | 51e9m

ANNANATY AL ALARY LAHAANAIN
Fafif pudnAnyynaieasgiia

Agricultural  crops, medicinal plants,
important plants in shortage period, economic

importance of plant products

AaoTrsinaiu Amauly Aofdaanddoy
AANIZVIAUARYE UWRENAANAIINA YT 3
AHRNAYNNLAITEETS

Agricultural crops, beverage plants, oil
plants, fiber plants, medicinal plants, important
plants in shortage period, economic importance

of plant products
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243423 | nnsuesayiiulnaesiiy 3(2-3-6) | 243423 | n19iaseyfulnueadiy 3(2-3-6) ANLAN
Plant Growth Plant Growth
wyin Tassasnofis madule nawdey wmh Trseasneiis nmadiula naeauas
uaznaLAsuLase Tadennd o Aifeanas MaAsuuLlasiie Dadenng o 7 sareeiu
Aumaedayiivln oty a1sruann naed iule 805 luuils a13AUR NN
W3eyiulavasiia BB NATBIRIINADH UWAT Wiyiulnanafis BYENAUBIRIWINADH LA
ﬂ’]‘i@]@uﬂu@d‘ﬂ@dﬁﬁ?ﬂgﬂLL‘U‘LIW%’N il ﬂﬂﬁ@@uﬂuﬂd’ﬂﬂﬂﬁﬁu;jﬂLL‘LI‘UG%’N T
Introduction, plant structure, plant growth, Introduction, plant structure, plant growth,
development and differentiation, factors affecting development and differentiation, factors affecting
growth, plant hormones, plant growth regulators, growth, plant hormones, plant growth regulators,
effects of environment on plant growth and plant effects of environment on plant growth and plant
responses responses
243424 | FAvennansly 3(2-3-6) flmgneiian
Orchid Biology
243424 | malodazlarminenaiis 3(2-3-6) Eatiolig
Plant Resource Utilization T‘m:I
Ui Ramnsusus Ayamnadng Ry
ayputnauazaaUsznauyand bty Andlely
ynedan Andamas R lndsatidunans
m‘smﬁﬂﬁﬁﬁ
Introduction, human food plants, animal
food  plants,  medicinal  plants  and
phytochemicals, timber plants, plants for
material uses, plants for environmental uses,
plant conservation
243425 | NFRRNLULUNTTYIANEN (2-3-6) | 243425 | NM9RBNLULNITVIANDS (2-3-6) AILAIN
AmuRenans AEuReenams

Experimental Design for Plant Science
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Experimental Design for Plant Science
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wz‘&’uﬁuﬁ ﬂﬁ‘iﬁLﬂ‘i’]zﬁNﬂﬂﬁ‘iﬂﬂﬂﬂﬂ NRNTTVIAIRNEN
Basic principles of experimentation in plant, Basic principles of experimentation in plant,
statistics, hypothesis testing, plot designs,  factorial statistics, hypothesis testing, plot designs,  factorial
experiments, completely randomized design (CRD) experiments, completely randomized design (CRD)
and randomized complete block design (RCBD) for and randomized complete block design (RCBD) for
plant propagation and plant experiment, missing plant propagation and plant experiment, missing
values, regression and correlation, result analysis values, regression and correlation, result analysis
243426 | namNzAsinids 3(2-3-6) | 243426 | nawnziABIdeiEe 5(2-5-6) 15y
Plant Tissue Culture Plant Tissue Culture ANBTUNY
WMATALATT S N1 THATTINZIE B9 mafauaAsnstunasasaieds | edm
o oannaaunis g vasfiy nnsly AnEIUAN o 2e9ity nnsleussluminnanis
Uszlginng myfmmﬁﬂ%’uﬂ‘;qﬁ’uﬁﬁﬁ n15 m‘iﬁ%’uﬂqqﬁuﬁﬁﬁ m‘i"ﬂmﬂﬂ’uﬁﬁm%mm
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ﬁﬁﬂﬂ’ﬂ@TﬁﬂLL@xW’]x‘iﬂ’ﬁLLWWé Vﬂﬂﬂﬁ‘éLLWVli’:lTu’rqmﬂTﬂﬂﬁﬁN
Techniques in plant tissue culture, Techniques in plant tissue culture,
applications  of tissue culture for crop applications  of tissue culture for crop
improvement, micropropagation, disease- improvement, micropropagation, disease- free
free plant production and medical purposes plant production and medical plants in industry
ﬂéﬂ%’mﬁmﬁwm mv;u%"mﬁ’m%wm
243332 | Fmalufinszgndndl 5(2-3-6) | 243332 | dpalufinTzgndumAs 3(2-3-6) ASLAN
Invertebrate Zoology Invertebrate Zoology
A UgUINY1 8597081 TATnen A g TNy 59781 FLIATnen
DUNTHITIN R ANNENAUEYNA TIN5 AUNTHIFN WAZAYTNAHRUTN AT mNINTS
va9dm finszgndmds deunllslndn wosdm uinargndimas douslusladands
AuddRITIR unUAFaTs TR UM FATasi
Morphology, physiology, ecology, taxonomy Morphology, physiology, ecology, taxonomy
and phylogenetic relationship of invertebrates from and phylogenetic relationship of invertebrates from
protozoa to lower chordates protozoa to lower chordates
243333 | APARnszandunad 3(2-3-6) | 243333 | FnIfinsgnAUNAY 3(2-3-6) N

Invertebrate Zoology
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Invertebrate Zoology
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Morphology, anatomy and organ system Morphology, anatomy and organ system of
of vertebrates, taxonomy and evolution of vertebrates, taxonomy and evolution of
vertebrates vertebrates
243431 | BaVLIVDIUNAY 3(2-3-6) | 243431 | BAANUIVDIUNAS 3(2-3-6) ANLAN
Insect Biology Insect Biology
ZaANHIUALANHARINNALTAIUN A FATNYIUAZTAITHINATINARTYTDIUN A
WORANTINVBIUNAY HIAIVIENYDIUNRY UNAY WORANTIHIBIUNAY HIAATNENIDIUNAY LNAY
d9nn n1sAauA nuEadrt T ulny o n1aAaUANLHAT LTI ANANTLE
AN ANANTIBIUN AT LR §710 WEQLL@: PBIUNAITLRY F5 mygél,l,ﬂ:ﬁumm;ﬂu
’ﬁl'ﬂl,mmiyﬂy Biology and diversity of insects, insect
Biology and diversity of insects, insect behavior, insect ecology, social insect, insect
behavior, insect ecology, social insect, insect control, relationships among insects, plants,
control, relationships among insects, plants, animals, human and environment
animals, human and environment
243432 | BAnevesnenlane 3(2-3-6) | 243432 | #03landna 32-3-6) | Uiude
Endocrinology Animal Hormone 318391
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Anatomy, physiology of the endocrine system Anatomy, physiology of the endocrine system
and chemistry of hormones in vertebrates and and chemistry of hormones in vertebrates and
invertebrate, comparison of function and regulatory invertebrate, comparison of function and regulatory
mechanisms of endocrine system of vertebrates mechanisms of endocrine system of vertebrates and
and invertebrates invertebrates
243433 | UsAnAng il 3(2-3-6) | 243433 | UsRsAne Wil 3(2-3-6) | AN

General Parasitology
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General Parasitology
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Parasitism, morphology and characteristics of Parasitism, morphology and characteristics of
parasites, host- parasite relationships, symptom, parasites, host- parasite relationships, symptom,
diagnosis and prevention diagnosis and prevention
243435 | BIAVEVBIRUATNNTRINAY  B(2-3-6) | 243435 | FAVENUBIHIUALNSRLA 3(2-5-6) U3y
Bee Biology and Apiculture Bee Biology and Apiculture ANBEUNY
Fanenvndi anﬂﬁmmzmﬁmﬁ FaAnEN8Ing Wi‘[@ﬂ‘i‘imm:ﬁﬂﬂ‘iﬁlﬂﬂ’]‘i cber Al
nnafindazEnafauaznITuensy Angee AR N 9EEINTAINAZNITUENSS ARgAY
WARSTTanAuarn1lrUasleen sty HARST e NAIuazns sz lom nnslaia
A% g N AN ATRBNANINNNTINEAT WAL YIEWNAHNATRBHAYIINNNEAT N199ANTS
NI ANTTNNSREIAS UEICORIAR waEnN1TUJUANI9NISINEAS
Honey bee biology, behavior and @?W’%’UWW%M%@
communication, colony development, bee Honey bee biology, behavior and
pests, bee products and usefulness, utilization communication, colony development, bee
of honey bees in the pollination of agricultural pests, bee products and usefulness, utilization
crops and beekeeping managements of honey bees in the pollination of agricultural
crops,  beekeeping  managements  and
agricultural practice for bee farm
243436 | WNAIRIATYNILATEENS 3(2-3-6) | 243436 | unasAATYNIIATEENS 3(2-3-6) U5y
Economic Insects Economic Insects ANBTUNY
WHAIANTA WA T NARS 9w ANl wHas NART 09 unseEay | 978
FUHTNINGT LHAIAAGTTTHENR WA NENLNET UNRIARTTITHENN WNAIA RGNy
Fagite unaeAngdng unasumiEen uas TRRY (e T IR CRTGUIC EATRTECORY uLh
wnasTidunmesinlan W laA WATNIINISHUHAS
Edible insects, natural product of insects, Edible insects, natural product of insects,
pollinators, natural enemies, insect pests of pollinators, natural enemies, insect pests of economic
economic crops, insect pests of animals, crops, insect pests of animals, household pests,
household pests and insect-borne diseases insect-bome diseases and insect farming
néu’imﬁuﬁqmﬂm; ﬂ@éuﬁmﬁ’uqmﬂm;
243342 | Yiugransrasmaaiasm 5(2-3-6) | 243342 | WugAARTIEITAATIBIA 3(2-3-6) U5
Introductory Cytogenetics Introductory Cytogenetics ANBEUNY
ASULIEERA TAT9RT N Mﬁﬂﬁl,m:wqﬁﬂﬁu NNTULITAR dATIFTI9 AT UAZNEANTIN 318797

analastulon TasTaloadd S nmoseR e 113
Lﬂﬁl guaslags myw URZAIU AT T o

ANANAUENITTHUINTT WG M ERT 289

pa9lasin o TaslulaufidanyossRuae nng
WA auntaslpseassuazatuanlaginlas
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ARNTINY AR Larnusy inAdAN UgIY
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waaVIAYE AT uaza e NATATNISANE NNSANENLEANERSIBTAR uaziAlLlaE
W PARSIBITAN yeAigraRTTasTaaTrAL AN a
Cell division, structures, functions and Cell division, structures, functions
behavior of chromosome, special and behavior of chromosome, special
chromosome, changes of structure and chromosome, changes of structure and number
number of chromosome, chromosome and of chromosome, chromosome and evolution,
evolution, cytogenetic of plant, animal, and cytogenetic of plant, animal, and human, basic
human, technique in cytogenetic study technique in cytogenetic study and molecular
cytogenetics technology.
243441 | FLgGANERSUBINILIE B3(2-3-6) | 243441 | WugFNARTIEIHYHEE 3(2-3-6) U5y
Human Genetics Human Genetics ANBTUNY
AITH {ﬁyu FIUN WU ATER 5 Tu mmfgﬁu@uwwﬁuqmﬂméﬁfuméw{l AN | 918390
nye AanAndnAvesduuazlastules AnUnfivesduuaslnslulon Tspmaiugnass
Tsanaewugnssn wztfeiudu n1s N3 aiuiiy ndinganans SRemAng 3o
‘]Ji::?_lqﬂﬁlﬂfﬁyl,w AT AN19BnLEadnen SEUNARTAT m‘m‘s:ﬂﬂﬁ‘f{mmﬁﬂmm%
nSRNEUALATEN AT ﬂ’uqmﬂm‘;“ﬂm %fﬁwmsfum‘sﬁﬂmme’ié’ﬂmqﬁmﬂ’uqﬂﬂm%
Nlé‘klﬁ( ﬂﬂQN‘Lé‘Hgl
Basic knowledge of genetics in human, Basic knowledge of genetics in human, gene and
gene and chromosome aberration, genetic chromosome aberration, genetic disease, cancers and
disease, cancers and genes, application of genes, pharmacogenetics, epigenetics, bioinformatics,
molecular techniques in study and research of application of molecular techniques in study and
human genetics research of human genetics
243442 | Badngluans 3(2-3-6) | 243442 | FaAngluans 3(2-3-6) | AuFn

Molecular Biology
Uszdfanuidunizesdaingsziy
Twianalaseas 1ouaznuni ae9a15
WHENT5H NAINNITAIUANITAUITARUAE
seaulNIaNaY8IN1591aBIA DI IA LAY
18 ANTRENIRALATN1TUUATHE N15NAIY

o

uﬁ: nnstaNLTNAE e waladitsunns
Aduyneaiigransaziulana

History of molecular biology, structure
and functions of the genetic material, cellular
and molecular regulation underlying DNA

replication,  transcription and  translation,

Molecular Biology

dszdfmndunneesfadngnsedy
tt L@ﬂqﬂfmm‘;ﬁqmeizﬂﬁﬂmmaﬂ'uqmiu
nalnnsmuanssAuTasuazssiuliana
2DINNTINADIFNDIVDIALEULE N19BNTHA
LAZINTULIATITE NN9NANBRYG NNTTDNITHA
e malAf o Tun19adanan g
ansEAUlNana

History of molecular biology, structure and
functions of the genetic material, cellular and
molecular  reqgulation  underlying ~ DNA

replication,  transcription and  translation,
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mutation, DNA repair, techniques in molecular mutation, DNA repair, techniques in molecular
genetic research genetic research
243443 ﬁu‘qmﬂm%ﬂiz%ﬁﬂﬂmx 3(3-0-6) | 243443 ﬂ’u‘qmﬂm'ﬁfﬁﬁxmmum 3(3-0-6) ASLAN
Usnnou aann Uanon aann
Introduction to Population and Quantitative Introduction to Population and Quantitative
Genetics Genetics
U9en1NIann N MaA snulasANd UIenNIaun 8 mawasuasmaiong
yastuuazalulml Admnnng siugnaanlag Buuazalibm] Admunns Wugnsslnedvisng
BvBwarENEIaNEg ANNHARIEARITINN YT UIAER ATIHAR ARSI NLAEDT I
W3BRYIR BRIINUTNTIN NISAAEDN WG SRaiugnaTn NMaAmIden Wugransisenns
mﬂm’ﬁfﬂ‘zzmﬂ’ﬁLL@ZU%MMTWJ:GTUTNL@q@ LL@:U‘%mmTu’ﬁzﬁUTNL@Q@
Equilibrium population, changes in gene Equilibrium population, changes in gene
and genotype frequency, evolution, genetics and genotype frequency, evolution, genetics by
by polygenic effects, resemblance between polygenic  effects, resemblance between
relatives, heritability, molecular population relatives, heritability, molecular population and
and quantitative genetics quantitative genetics
243444 | WATRANINTIINGI 3(2-3-6) | 243444 | WARANINTIINGI 3(2-3-6) U5
Biological Techniques Biological Techniques ANBTUNY
MsTILAIUaiuSnEAIeLg N1avi mmmgﬂLtaxﬁwgﬂmﬁwaﬁmm% 318397
alanfsannsuazanns masaiiede nialr nN3990TINLA T U NEIFaBE e N19vin
’qﬂﬂ‘jiﬁumm‘%mﬁﬂmd"ﬁ’ﬁwm N1997A31 AlAARID199UAZ0199 NTRAeLEe
LL@zﬁ’mgﬂJmﬁwmﬂ’mm% Drawing and photography in science,
Specimen  collection and  preservation, specimen collection and preservation, semi-
semi- and permanent slide preparation, and permanent slide preparation, sectioning
sectioning, instruction of biological equipment,
drawing and photography in science
243445 | wmalulagBanmideeem 3(2-3-6) | 243445 | walulagtanmidosem 3(2-3-6) U5y
Introductory Biotechnology Introductory Biotechnology ANBEUNY
wmalantemidue waluladdanan WIATANIIALE Wie WHETAINTTH | 978370

AONNTHARTRT NTHAREAT N1TINNZIRDS
EAaAUANAA NNTHNARTAT WATANIY
QRANTT Fanaitanianaanasamauny
waziaRsuanaen waluladnisnsin

a a = A
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waluladanmienisnaniizuaznisnidn
o 7 g Y o A o
M7 NITNNTIRENERanUiie nTanie
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e Tn laanandndomusgns

DNA technique, biotechnology in plant
production, animal production, stem cell culture,
vaccine production, immunologic techniques,
biomass renewable energy and environmental
treatment, microbial fermentation technology,
biotechnology in  chemistry, secondary

metabolite extraction and purification

wmaluladfaninnienisinens
walulag@animienisnaanasnmaun
waztTnRsuInaey

DNA  technique, genetic  engineering,
biotechnology in plant and animal production, stem
cell culture, secondary metabolite extraction and
purification,  vaccine  production,  immunologic
techniques, microbial  fermentation  technology,
medical biotechnology, agricultural biotechnology,
biotechnology for renewable energy production and

environmental treatment

243446

FIANINUNAFANTATRINTL 3(2-3-6)
Tusiilafnauazmenlulafing

Bioinformatics for proteomics and
metabolomics

Uszdf uaziugnueasineinislusle
fnauazululaing FnadRuuunanssiouls

o yn ' a <
ﬂ’ﬁﬂ‘i:'ﬁ!ﬂ@?“h’%‘ﬂﬂ’?ﬂ’]‘iiﬂ‘jﬁi’ﬂ“ﬂNLLﬂxLNVI’]
Tulafinanne@ainen nslylusunsudnsag
Waulanadiasnznanningnnisllsilafing

A L3
LL@ZLN‘WWTUTNNW&

History and basic of proteomics and
metabolomics, multivariate statistics, applications
of to proteomics and metabolomics biology,
operating software packages to interpret the

proteomics and metabolomics data

3183%

Ty

243447

ATINARLIDRA A AN 3(2-3-6)
Basic animal cell culture
= < d"f g
A9PEENEUNTIN UAZEITIAN WN19IAEY
AR TEAUANNUABANENINEINTNUALS
F0ilasTy BIAIDIBARNIZIA LS NANTHAT
g s o g s
NTIZLALNIRAR NT159ANTSNTSMNISIALNE AR
ﬁ’mummaﬂ%qm%
Preparation of equipment and chemical

solution for animal cell culture, biosafety level

3718739
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and biosafety  cabinet, cell culture type,
principle  of cell culture, animal cells

manipulation and application

243448

@ﬂéﬂ’uqmﬂm%umﬁuqﬁmmw 3(2-3-6)
Molecular genetics and genetic engineering

nann1amsBaanenszauliana naufis
Ussouiidmelraugasognlelndmalse
waluladdpanduuun s ue n1slaaudy
N1TuaANEaNTaIEH Y m‘;‘ﬂﬁxﬂqﬂﬁ?{w”uq
Armnaantuanamalulag@aninuaznis
A3WTANTIH

Principles of molecular biology, DNA
amplification using polymerase chain reaction,
recombinant DNA technology, gene cloning,

gene expression, applications of genetic

engineering in biotechnology and innovation

787391

s

ﬂquﬁﬁqﬁtqﬁﬁwﬂq

ﬂquamﬁwﬂ‘%wm

243351

APAvEUANOANTIHIBNERY  3(2-3-6)
Animal Ecology and Behavior

AN AN NS TEMI9TELLRATUART
A¥munis naususatuaninuana o
wAnANsrin Tasefi i nanonianszans s
NNTNANNHE U5281nT FIAN WOANTIH
Tadefifnanangingss naRaa159smang
dna WgANIIHNNFIAN INATANIY
farAnen nsTAnIISnensdacUite
ﬂﬁﬁﬂg‘%’ﬂﬁ

Relationship between ecosystems and
animals, evolution, adaptation in different
environments, factors effecting distribution,
breeding, population, community, behavior,
factors effecting behavior, animall
communication, social behavior, techniques in

ecology and wildlife conservation management

243351

apAvenuasnaAnsuesdon 3(2-3-6)
Animal Ecology and Behavior

AN HAUE 52991952 UL AT UA R
A¥murnas nnsusudaluaninwana i
wANA19TW Jaseiiinanen1snszaesa N3
WaNYWg Uazrnng donn wofingas Taduii
NAMBNGANTIN 1157 BF199ENINFRI
NOANTINNTIAN mATAN19TaFAnen N3
Fannaninennadnaiioniaoying

Relationship between ecosystems and
animals, evolution, adaptation in different
environments, factors effecting distribution,
breeding, population, community, behavior,
factors effecting behavior, animal communication,
social behavior, techniques in ecology and wildlife

conservation manogement

ANLAN
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243352 | ArAventunIanesiien 3(2-3-6) | 243352 | farlvenfiunisnaadion 3(2-3-6) ASLAN
Ecology and Tourism Ecology and Tourism
Fruuiine mﬁﬂ‘izﬂqﬂﬁ%‘mﬁ'ﬂm‘mw Fruuiiae m‘iﬂﬁzqﬂﬁsﬁ%ﬁﬁ'ﬂm‘mm
ﬁLQﬂﬁWﬂﬂLﬁ@ﬂﬁiﬁﬂﬁLﬁﬂ’JLL@tﬂ’ﬁ@iﬁ/ﬂﬁ ﬁLfm"?Vlmt,ﬁ@mﬁv;mLi’/dllml,l,mm’imé’?ﬂﬁ
AITHE NI IS 9299 1992 VLT LIAUAY ANR RN T2 N T LU ALAT NS WY NS
VENENNTNNTNDITIEN n9vIBaien
Ecosystems, applications of ecological Ecosystems, applications of ecological
principles in  tourism and conservation, principles in tourism and  conservation,
relationship between ecosystems and tourism relationship between ecosystems and tourism
resources resources
243353 | Anevaiansem 3(2-3-6) | 243353 | FaFANe12ATDU 3(2-3-6) AILAIN
Tropical Ecology Tropical Ecology
Uszianzasiandeunlan n1anszans Uszinnrasdandeuulan n19nszanssia
FUNEINABIIATEN ATHARINARIEN 2999 RYLLAT BN AITHIATNNANLN
Fanuazilasusnialunsen naUsus Fannuazadasiialuenson nsUsusa
rasRefiTAn Uz LLAamensan HansEnL 1e9R9fEAnTusruLTnmensaw nanseny
AINNFIUA UL AT BIANTNEINARENTS AINANTIUA HULURITBITNNBINIARENTS
ZgiyLﬁ%lﬁ’l”]Nﬂﬂﬂﬂﬂ@’]ﬂwq\‘igﬁ'}ﬂﬁwiu‘jxuu ngyLﬁ'f—_lﬁ’mmﬂ@’m‘ifi@W?.IWN%Q&V]WT%‘SZUU
flaransau n1slavquinisiinainanty Aarmanaon n1almguinisiieinentunng
ﬂ’l‘imﬁﬂﬁuﬂizﬁyuw”‘ifzuuﬁmﬂmm‘;ﬂu @‘Lﬁﬂﬁmz‘ﬁuv\lﬁzuuﬁmﬂL‘fm‘;ﬂu
Biomes, distribution of tropical areq, Biomes, distribution of tropical areaq,
biodiversity and limiting factor in tropic, biodiversity and limiting factor in tropic,
biological adaptation in tropic, effect of climate biological adaptation in tropic, effect of climate
changing on biodiversity loss in tropical changing on biodiversity loss in tropical
ecosystem, using of ecological theory for ecosystem, using of ecological theory for
preservation and restoration of tropical preservation and restoration of tropical
ecosystem ecosystem
243451 | FingnvasNan 3(3-0-6) | 243451 | BAANU1VDINANY 3(3-0-6) AILAN

Pollution Biology

ANHULIDIHAR BNBINA NNHIUAE
VAN &R 289N13LA ATy Han ¥l
AIUINR DNLANANTENLA DA IR FT A N3
dasiuuazun ladyminafiy n1sensny

NOANNUIARBDN

Pollution Biology

AN YDINANENNBINIF TN UAZNN
arlvioliNageltl alysafinludsnnaey
WATHANIZNLABRIEAR NsLesiuuazun (2
fymuafis n1TeEnERANLIAREN

Types of air, water, and soil pollutions,

causes of environmental pollutions and effects
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Types of air, water, and soil pollutions,
causes of environmental pollutions and effects
of pollutions on organisms, protection and

treatments, conservation of environments

of pollutions on organisms, protection and

treatments, conservation of environments

243452

ARTAVIEN 3(2-3-6)
Limnology

i1 AouantiAensdinazdginsresin
ﬂ"lﬁ"i@]@oﬁLL%ﬂﬂ‘é:ﬁLﬂW‘il’rNﬁ:ﬁUUﬁLQV’TL?’]#W
me}fm 799871790180 AR UazZInIw
29932 ULRNANIA R SrULRmingsuas
ﬁ?JUUﬁL”Jﬂ‘LiI"ITﬂN N199AFIWHNUSZINVIABY
‘izuuﬁmﬂﬁf]ﬁmmﬁﬂwﬂ ﬂ"]’ﬁ‘lﬂ?;luﬁilu‘llﬂﬂ
AN3DMNTUAENGNY TadeRaInanni s
FvBnanan1an139d3naeeR el danTun
msUsuuasniues AT an Ujaniue
syyvnvAsfiTAnuasiniiegende

Water, water properties and hydrological
cycle,  classification  of  fresh  water
ecosystems, physical, chemical and biological
factor of fresh water ecosystem, lentic and
lotic ecosystem, classification of lotic and lentic
ecosystem, nutrient and energy cycle, the
effect of environmental factors on fresh water
biota, adaptation and function of fresh water
biota, interaction between fresh water biota

and habitats

243452

FRTINEN 3(2-3-6)
Limnology

s ansanTRresiuaziginsuasii ng
FATIUNNU AN B93r UL ANNE ALY
m"msq Taqan19n1gnIn LAl Lazdan nees
s2uuTnAing A srUURAEATsLazs YUY
e NMITASIUNNLUTHNNEBITEUY
At suazinlna ANTNHULT 8 UDDY
AN1TBIMITUATNF 90 a8 R IUIna DTS
AyBNaneN13R159EAnYasa R EAn N ns
Usudauaznuvesd 48390 Udunus
syyeAsiTARLas ey et

Water, water properties and hydrological
cycle, classification of fresh water ecosystems,
physical, chemical and biological factor of fresh
water ecosystem, lentic and lotic ecosystem,

classification of lotic and lentic ecosystem,

nutrient and energy cycle, the effect of

environmental factors on fresh water biota,
adaptation and function of fresh water biota,
interaction between fresh water biota and

habitats

ANLAN

243453

BV RIWINRDHUAY 3(2-3-6)

RTyeymestin

Environmental Biology and Local Wisdom
$9ANE19DIRIUIANEN WATTTUY
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243453

FANEAIUINNBNUAY 3(2-3-6)

RJy ey meatin

Environmental Biology and Local Wisdom
F9AN129RINIAREN WAZTTULTNIA
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n1afnmanaznnsUazyna iy g Ay gn
V;/ﬂ\‘i?‘lluiﬁlilﬂ‘i:ﬁ_l']uﬂ’]‘iﬂ’maﬂﬂqﬂ’]ﬂ@‘;
Environmental biology and ecosystems,
interaction ~ between  technology  and
environments, conservation of environments
and natural resources, cultures and local
beliefs on the utilization and conservation of
biodiversity, studing and applications on
indigenous wisdoms based on scientific

methods

meﬁmﬁﬂﬁmqwmwmww%qmw
n1aAnEauaznIsUaryna le a8y on
Vgllﬂﬂﬁluiﬂﬂﬂ‘izuquﬂﬁ‘iwqdaﬂﬂﬂﬂqﬂm‘;
Environmental biology and ecosystems,
interaction between technology and
environments, conservation of environments
and natural resources, cultures and local beliefs
on the utilization and conservation of
biodiversity, studing and applications on
indigenous  wisdoms based on scientific

methods

243354

NNIRARTNATIIFAUVINEINTN  3(2-3-6)
AFuNTUT RN LURINA
Biological Monitoring for Ecological Assessment
nquFuarnannianiegainani
\AearestuseiEanin nanszuatntdeym
RuanasuaaszuLilng n1slyasiiznnly
N1TAARINATITFNDUWATUTLHWTE VU LI
nnsansrauasLiufaag19a BN 19A Y
menan el warganan nasleaeiiznalu
naRnmNATIesaUnIsEan R s
Biological  theories and  principles  of
bicindicator, the effect of environmental pollution on
ecosystem, using a biological monitoring  for
ecological assessment, physical, chemical and
biological surveying and sampling, using of

biological monitoring in tropic area

243354

NNTAAATNATIAFDLNINEININ  3(2-3-6)
AFunaUsziiuaruuiing
Biological Monitoring for Ecological Assessment

nuuasdnniamisgaineniiisaes
AUATHEAnIN Wansenuainidgnn
RuwanasnaaszuLa N1l iEintunis
AARINATITNDULAEUTLEUTEVURLIA N5
A199auasfiuiaagneladeneaunnIn
il wazBanan nslyasiizanlunisfinans
m3rasaUeEan LRI

Biological theories and principles of bioindicator,
the effect of environmental pollution on ecosystem,
using a biological monitoring  for  ecological
assessment, physical, chemical and  biological
surveying and sampling, using of biological

monitoring in tropic area

ANLAN
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Wnrataqiunnsdainen 3(2-3-6)
Current Topics in Biology

ﬂfﬁﬁ‘uﬂu ﬂ’?‘ﬁﬁmﬂ”l NTILATIEN LAY
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VINﬂ’]‘jLN?;ILLW‘in‘LAﬁ"V@ZUH

Searching, studying, analysis and
discussion of the scientific reports and current

topics in biological field

243455

sinapiaqiiunnsdainen 3(2-3-6)
Current Topics in Biology

nMSRUAK N13ANE N19ALATIZN UAS
Aansomasniddanisdaanehwinrenns q
fnnasunaluilaqiiu

Searching,  studying, analysis  and
discussion of the scientific reports and current

topics in biological field
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243211 | wanuazdAvenaviuliana  3(3-0-6) | 243211 | waAuAzBYIneaduliana 3(3-0-6) U5y
Cell and Molecular Biology Cell and Molecular Biology ANBEUNY
nqufiran  aNUARUgIuIYTaA nquFieas aNUAR ugIuYsEaa 7187391
a9AlaEnaUIAR AU DI RITTAR NAIY B9AUTENDULARA LT DI RITIFTR WAGem
Fann ﬂﬁ‘éﬁ’]ﬂ’]%ﬂ@\iL@uf‘ﬁﬁjefuﬂﬁxuquﬂﬁﬁ Fnw ﬂﬁ‘éﬁ’N?Wﬂ@\‘lL@u\t‘ﬁﬁﬁuﬂ‘é‘éﬁu’}uﬂﬁim
UL RGN Tﬁ‘i\iﬂ%’]\umz‘lﬁg’]ﬁ‘ﬂﬂ\? L?A_Iiﬂ‘l)ilﬂ WILDATH Iﬂ‘i\‘lﬂ%’?\i LLZ\]EZ‘])iiI’ﬁ’%?IE\T Lﬁlﬂﬁumﬂf\;
L‘?ﬁ'ﬂfi\]rr LA BN ﬂ(‘ﬂ INPUAIBILER ﬂ( 19 LL@zﬂQéﬂ‘izﬂﬂUﬂﬂﬁLsﬁﬂfg ATUNANBBNY BN
WAAYDBNYBIRITAUGNTIH FITINYIVDI A19UENIH NINaeRNg WmAflanienny
HRA AINANANITETAR LA EDTUNLLAR FAnen
m‘mmﬂﬁ’uﬁ MANAN BTN Cell theories, basic properties of cells,
Cell theories, basic properties of cells, the chemical basis of life, bioenergetics, enzymes
chemical basis of life, bioenergetics, enzymes and and metabolism, structure and function of cell
metabolism, structure and function of cell membrane and intracellular compartments,
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NAIWATY
Tungjitwitayakul, J., Yasanga, T. and Tatun, N. (2020). Impact of UV-C radiation on
morphology of the antenna and antennal sensilla in Tribolium castaneum ( Coleoptera:
Tenebrionidae) . Journal of Radiation Research and Applied Sciences, DOI:
10.1080/16878507.2020.1812797. September
Tungjitwitayakul, J. and Tatun, N. (2019). Hemocyte types based on total and differential
counts in Samia cynthia ricini ( Lepidoptera; Saturniidae) reared on host plants versus
an artificial diet. Naresuan University Journal: Science and Technology. 27(3), 82-94.

September
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Tungjitwitayakul, J., Yasanga, T. and Tatun, N. (2019). UV-C radiation during the pupal stage
affects morphological changes of wings in Tribolium castaneum (Col; Tenebrionidae).
International Journal of Radiation Biology, DOI: 10.1080/09553002.2019.1625492
June

Tatun, N., Khumdi, P., Tungjitwitayakul, J. and Sakurai, S. (2018). Effects of 20-hydroxyecdysone
on the development and morphology of the red flour beetle, Tribolium castaneum

(Coleoptera: Tenebrionidae). Europena Journal of Entomology. 115, 424-431. August
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Tungjitwitayakul, J., Yasanga, T. and Tatun, N. (2020). Impact of UV-C radiation on morphology
of the antenna and antennal sensilla in Tribolium castaneum (Coleoptera: Tenebrionidae). Journal
of Radiation Research and Applied Sciences, DOI: 10.1080/16878507.2020.1812797. September

Tungjitwitayakul, J. and Tatun, N. (2019). Hemocyte types based on total and differential counts

in Samia cynthia ricini ( Lepidoptera; Saturniidae) reared on host plants versus an artificial
diet. Naresuan University Journal: Science and Technology. 27(3), 82-94. September

Tungjitwitayakul, J., Yasanga, T. and Tatun, N. (2019). UV-C radiation during the pupal stage

affects morphological changes of wings in Tribolium castaneum ( Col; Tenebrionidae) .

International Journal of Radiation Biology, DOI: 10.1080/09553002.2019.1625492. June
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Tatun, N., Khumdi, P., Tungjitwitayakul, J. and Sakurai S. (2018). Effects of 20-hydroxyecdysone
on the development and morphology of the red flour beetle, Tribolium castaneum

(Coleoptera: Tenebrionidae). European Journal of Entomology. 115, 424-431. August
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%—qua WEANAN mm%’ﬂﬁ

shNUszIRIU T AU 36406001XXXXX

ARARINIIZINS SEFNNNTITNTE

AT AMRYERNT ADLAVEPERT HATBNENRIWELEN

4 : ~ '
a1 19 ny 2 OUNNAA LT AIUALNAN
AUNDLEDY TIRTANZLET 56000
: ! 9 ¢ o
Rouiifanalalagazaan  ANNTNERVIEN ADEANHNFNAST NATANUTRENZLEN
4 ' o '
@271 19 1y 2 OUUNAALEBYN ANUALNAT

AUNDHDI FINTANLLET 56000

szaRn1sAn®EI
WAl 2542 nerenansnuodin @enmansiinim)
NANANENRBULSAS SanTaREolan
W.A1. 2536 ANYIPNERTHNNT AR (FTNeN)
s @uetnn Smdmdesy
WAl 2532 AFERTITAR (B23NeN)
NNTWEAEIIBAN THN TN BN TINTANTINNNNIUAT
WRITHIEY

Puttharak, J., Wongsawad, P. and Puttharak, P. (2021). Effect of Plant Growth Regulators on
Cape Gooseberry In vitro Culture. The Journal of Applied Science. Vol. 5(1), 9-15.
Wongsawad, P., Jaiphet, C., Saenprasit, Y., Jaiwut, S. Haohan,A. and Puttharak, P. (2019).
Inter simple sequence repeat (ISSR) based analysis of morphological variation of
transgenic Kalanchoe (Kalanchoe blossfeldiana). Naresuan Phayao Journal. Vol. 12(2),

28-31. August.



178

Usea6
TDIFAIRATITITEY AT HAHY TN ARAR N

Associate Professor Somboon Anuntalabhochai, Ph.D.

fa-ana WEANYIOl BsumAn gt

shNUszaRIl T BIUN 55099900XXXXX

ARARINIIZINS SEFNNNTIANTE

AT A12913HIFIINYT ADLANYIFAIENT HATINUIAINZLL

4 : ~ '
8291 19 ny 2 QNN LT AIUALNAN
AUNDLEDY TIRTANZLET 56000
: ! 9 v o
aoufidananlagdzaan NI BIBITNYT ARLANYIFTANT NUTINEIR LN
4 ' o '
@271 19 1y 2 OUUWAALEBYN ANUALNAT

AUNDHDI FINTANLLET 56000

szafinisAnLT

W.Ff. 2536 Doctor of Philosophy (Plant Molecular Biology)
Gent University, Belgium

W.F7. 2531 Master of Science (Tropical Molecular Biology)
Vrije University , Belgium

W.Al. 2523 ANYIANFATHANTIT (BINY VI NNLLR)
PIRINTUHAAINENRY TINTANTITNHATUAT

W.f1. 2517 AngrnanTigia (Fnaanan)

PIRINTUHAAINENRY TINTANTITNHATUAT
NARITHIYINTS/MRINNITE
Suebsan, S., Sitthiphrom, S., Sangwijit, K. Sanguansermsri, M. and Anuntalabhochai, S.
(2017). Expression Analysis of Rice Polygalacturonase cDNA Responding to Brown

Planthopper [Nilaparvata lugens (Stal)]. Genomics and Genetics. 10, 13-20.
Kalawong, R., Wakayama, M., Anuntalabhochai, S., Wongsawad, C., Sangwijit, K. (2018).

Comparison and Characterization of Purified Cellulose and Xylanase from Bacillus
amyloliquefaciens CX1 and Bacillus subtilis B4. Chiang Mai Journal of Science, 45(1):
92-105.
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Laksuk, H., Anuntalabhochai, S., Sangwijit, K., Boonrueng, N., Suebsan, S. and Thongrote,

C. (2019). Induced Mutations of Naked DNA by Atmospheric Pressure Plasma Jet
(APPJ). Srinakharinwirot Science Journal. 35, 138-148.

Polsa, N., Suyotha, W., Suebsan, S., Anuntalabhochai, S. and Sangwijit, K. (2020).
Increasing xylanase activity of Bacillus subtilis by atmospheric pressure plasma jet for
biomass hydrolysis. 3 Biotech. 10,22.

Polsa, N., Songsiriritthigul, C., Suyotha, W., Suebsan, S., Anuntalabhochai, S. and Sangwijit,
K. (2021) Single mutation in the carbohydrate-binding module enhances cellulase

activity in Bacillus amyloliquefaciens mutant. Walailak Journal of Science and

Technology. 18(18), 23985.
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Seetapan, K. and Pinmongkhonkul, S. (2020). First Report of Chromosome Analysis of Two Siganid

Fishes (Perciformes, Siganidae). Chiang Mai University Journal of Natural Science. 19(1), 1-15.

Wisittipanit, N., Pulsrikarn, C., Wutthiosot, S., Pinmongkhonkul, S. and Poonchareon, K. (2020). Application

of machine learning algorithm and modified high resolution DNA melting curve analysis for molecular

subtyping of Salmonella isolates from various epidemiological. World Journal of Microbiology and

Biotechnology. Vol. 36(7), Doi: 10.1007/s11274-020-02874-7. July.

Seetapan, K. Kaewtip, J., Supawan, C., Wongwut, A., Saensupa, I., Tanitsorn, J., Uppaphong, S. and

Pinmongkholgul, S. (2020). Diversity of Fish Species in Ngim River, Phayao Province. Burapha

Science Journal. 270-284. April.


https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Sitthisak+Pinmongkhonkul
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Wisittipanit, N., Pulsrikarn, C., Wutthiosot, S., Pinmongkhonkul, S. and Poonchareo, K. (2019). Dynamic
time warping assessment and sensitive high resolution melting analysis for subtyping Salmonella
isolates from the Northern Thailand. Peer) Preprints. Vol.7, Doi: 10.7287/peer]. preprints. 27664v1.
April.

anddnn Junspana nomar Furaduamn wawass S9aenss uas FFnA WIABEN. (2562). A
nanafavasiioestuiuiinensuiuia druaumgu sunewas Smdangien. seseuay
L‘fll’m@ﬂﬂﬂ"l‘jﬁ‘izﬁﬂa%ﬂﬂﬂ‘i‘jzﬁuﬁﬁﬁ “uvAdH P57 137, 69-79. NINHIAN

Chaiyasan, P., Supiwong, W., Saenjundaeng, P., Seetapan, K., Pinmongkhonkul, S. and Tanomtong,
A. (2018). A Report on Classical Cytogenetics of Hihgfin Barb Fish, Cyclocheilichthys armatus
(Cypriniformes, Cyprinidae). Cytologia. Vol.83(2), 149-154. August.

Pinmongkhonkul, S., Mann, D., Riyamongkhon, P. and Kongkarnka, S. (2018). Toxicity study of Ma
KhangDaeng ( Dioecercisery throclada (Kurz) Tirveng.) and Ma KhangKhao ( Tamilnadia uliginosa

(Retz.) Tirveng. & Sastre) in rats. Innovation of Functional Foods in Asia. 143-152. January.
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PIRINTHAANNRY TIMTANTINNHATUAT
NAIIHITE
MinOo, H., Kanjanaprachoat, P., Suppasat, T. and Wonsiri, S. (2020). Surveillance of European
honeybee subspecies distribution in Chiang Mai, Thailand. International Journal of
Veterinary Sciences and Animal Husbandry. 5(2): 04-07. February.
Bootnon, P., Thongsri, K., Runsri, M. and Suppasat, T. (2019). Relation between Body Weight
of Stingless bee Foragers and its Pollen Loads from Phayao Province. The Proceeding
of the 11" Science Research Conference, Faculty of Science, Srinakharinwirot

University, Bangkok. Vol.1, 476-485.
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Suppasat, T. and Wongsiri, S. (2018). Morphometric and Genetic Variation of Tropilaelgps Mites Infesting
Apis dorsata and A. mellifera in Thailand. Journal of Apiculture. 33(4), 227-237. December.
MinOo, H., Kanjanaprachoat, P., Suppasat, T. and Wonsiri, S. (2018). Honey Bee Virus

Detection on Tropilaelaps and Varroa Mites in Chiang Mai Thailand. Journal of Apiculture.
33(2), 77-81. June.

Hanklang, T., Khamkaew, S. and Suppasat, T. (2018). Comparative Morphology of Stingless

bees Wing between Pollen and Resin Foragers in Genera Homotrigona, Tetrigona

and Tetragonula. The Proceeding of the 10" Science Research Conference, Faculty

of Science, Mahasarakram University, Mahasarakram province. BI187-194.
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HAIVIYIRLVDULNY FINTAUBULNL

=\

A PUERZULY, WIANT JUNDN WIAE gVBINEHN UANT UTTHINT UAT UYAI9 U,

(2564). ArnAINTRAYEIREIeARNUI1L (Commenlinaceae) tugnsa W finas

WA FINIRIELNIIY. 21TENINGNEAERS e, 13(1), 1-13.

qﬁinty NANE LAY UQYA2N Y. (2563). negauanlasinlndfilutaeauung mda

WA SIMTANELEN. NTEVINNHFERE g, 12(2), 147-162.

Boonsuk, B. and Chantaranothai, P. (2018). Lectotypifications in Nephelium L. and Xerospermum

Blume (Sapindaceae). Kew Bulletin. 73(15), 1-6.
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Suwannakhon, N., Pangeson, T., Seeratanachot, T., Mahingsa, K., Pingyod, A., Bumrungpakdee, W.,
and Sanguansermsri, T. (2019). Noninvasive prenatal screening test for compound heterozygous
beta thalassemia using an amplification refractory mutation system real-time polymerase chain
reaction technique. Hematol Rep.11(3), 8124. doi: 10.4081/hr.2019.8124. September.
Suwannakhon, N. , Pongsawatkul, K., Seeratanachot, T., Mahingsa, K., Pingyod, A.,
Bumrungpakdee, W. and Sanguansermsri, T. (2018). The shortcut strategy for beta thalassemia

prevention. Hematol Rep ;10(2): 7530. doi: 10.4081/hr.2018.7530. May.
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ANBANA DUIARNA NOINIF FUALAY WRHATE TINYIET UAY FIANA WIALBEN. (2562).
ANHNAINTE AT INBY TUR WA LNEATU 19117 FUAUTUAN S1NBIHB TINTANTLEN.

TEIUAUIHBIIINNITUTLNATINTTLAVENF “NB LAY AT 137, 69-79. NTNYIAN
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