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Cell and Molecular Biology
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General Genetics
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Chemistry |l
Fadne 2
Biology I

I 19

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

“ugnn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

3(2-3-6)
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001204

002201

004201

242141

243103

244103

002202

003201

243212

243251

365215

& a4
AUUN 2
= L
AMANTTEANKYINU
AEIBING AN
Step UP English
walaslaanan
Citizen Mind by Citizenship
qﬂﬁﬂmwLL@zﬂ’]‘iLLNm@@ﬂTuﬁdﬂN
Socialized Personality
Aa = 4
LANBUNTE
Organic Chemistry
o 3
Biology Il
AanAdasdu
Introductory Physics

9N 20

AANTSANEIUlans
FIANNRTHUBTTH
Multicultural Society
n9Reans IuEIANFAYE
Communication in Digital Society
FOINYIVDILTAR
Cell Biology
Hiaemnen
Ecology
Faafivialy
General Biochemistry

594 18

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

3(2-3-6)

4(3-3-8)

nuafnn

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

4(3-3-8)

Mugfn

25



146200

243341

243301

247111

361101

243302

243321

243331

243XXX

XXXXXX

w3
AIANTSANYIAY
AnEndsnguitedngUsrasdians
English for Specific Purposes
WHEPARS
Genetics
ATmUINT
Evolution
Foatif
Biostatistics
qagAnawial
General Microbiology

I 17

AANISANYIUans
AUNTHITIUUALTZUUING
Taxonomy and Systematics
NaTINEVBINY
Plant Physiology
N3TINYVBINH T
Animal Physiology
FPUBNANBN
Major Elective
AP NADNLES
Free Elective

594 16

3(3-0-6)

4(3-3-8)

3(3-0-6)

3(2-2-5)

4(3-3-8)

nuafn

4(3-3-8)

3(2-3-6)

3(2-3-6)

B(X=%x— X)

B(X=%x— X)

Mugfn
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243401

243461

243XXX

243XXX

243XXX

XXXXXX

T 4

AMANTISANE AN
sudauisias
Research Methodology
NHHUT
Seminar
A UBNIABN
Major Elective
A DNIAAN
Major Elective
A UBNIAAN
Major Elective
ANARNND

Free Elective

9N 16

AAnsAnEIUany

WaanEausenrasa Wi e 1 578897

243462

243463

243464

NN9ANYNBNTE
Independent Study
N19RN9NY
Professional Training
ANfafnNen
Co-operative Education

9N 6
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3(3-0-6)

1(0-2-1)

3(X=%x— X)

B(X=%X— X)

B(X=%x— X)

B(X=%x— X)

nuafnn

6 WHufia

6 Wuufia

6 Wuufiia

nuafnn
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3.1.5 A12BUIYSI8IU

001101 nstEnTunng 3(2-2-5)

Usage of Thai Language

nnsReaIsfaeAn 9a n1sussdsylen dman uazlanistuniuatng nssulanais
A1ATYIINNITHILALNITETIH N15REUEBNTIN N19RFUAINN URLANTUAANAINNAANIUINELNNS
Wnnwbefimanzas

Communicative skill through word, phrase, sentence, idiom, and prose in Thai language usage,
identifying main idea from listening and reading, paragraph writing, brief summarizing including thinking

expression through usage of appropriate Thai

001102 ATHIBINEHLATUNNIDN 3(2-2-5)

Ready English

Ardniuaz lhensolntundangy nannislniundenguaesnisils wa 81 Wow 113
g lEnnendanguludinmlazandiu Taud nnsuusimuasuazyanaiu nemaUsuLAZNg
UHLIsNIFIBYTIU NIT0IHNN NTUANNNUAZNTTITIUNBLANNIY ATEUNHI HEIUB NS N5
FENFeAuA wazn1INaIAn

English vocabulary and grammar, fundamental English usage in listening, speaking, reading
and 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 goodbye for someone

001103 munasngquglanning 3(2-2-5)
Explorative English
inszaEasngudiuniaile wa 81 Ben Adwiuazliansoilunisfeansnin
ann1anlsneg Twudunanna [Hud n199719urunI5IFumne n13anslssuss Audumesiin
s madmyilunisfeansssndnstssme naslianundsnguluauudy Ussnirasaund
n1aeans o1 Arungeamndndes ganing nsdinininlasuss nisasunsmgnisollifs

UTZRIF NIFAHTIHN A LAZ N5 LU TENIUEIMNTULIL AT UAN
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Skills of English language: listening, speaking, reading, and writing, vocabularies and

English grammar for different situations in communication and effectiveness in international context
including trip planning, flight and accommodation booking using internet, international phone calling,
communication in airport, airport announcement, communication in customs and immigration,

communication in bad situations and party

001204 AMEIBINGUANINEN 3(2-2-5)
Step UP English
Fdwinendsnguiifeadastuinnansuazde iuiantszdniu nannnslinnusangs
Tunnails wa g @en THud nslendnd nsdeusgansanis nsdmuazdnevantng
N1FBIUNTINUALANTN miﬁmwLmeiﬁ’]Lﬂu@%’mj@ﬁLﬁuﬁiﬂ%ﬁﬁiﬂmiﬁﬂwﬁLL@:@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 interpretation from graphs and tables, interpretation and information presentation for further

study and future careers

002201 waliasleaan 3(2-2-5)

Citizen Mind by Citizenship

and unumuazniinfirasnaiflasTudonnnnsziu dnenan d1ilnasiaoiy AN
ndyny walasiulszmdulpe adussamnainndn nnsUsudadindunisideuulamnsdony
LA TUTTTNLAYNTUN MATHIBITUTTIH AN

Rights, roles and duties of citizens, volunteerism, public consciousness, gratitude,
citizenship and democracy, professional ethics, the changing society, cultural appreciation, adaptation

to social and cultural changing

002202 FIANWAIMNETTH 3(2-2-5)
Multicultural Society
N TUAIAN FIANNYIMUETIH N1FTANTTDARLAYAITHTHUT WRIANNITRLEITH
naruani1sasnulasludennuardmusssnlan 988N ATTHNAINNAIENTIFIANLAE

FMUETINIDIVIAITUMY 4 N1A FTIRTANLLYTLRZHATIN TR LWL

Man and society, multicultural society, bias and violence management in multicultural society,
social and cultural trends in global, ASEAN, social and cultural diversity of Thailand’s regional, Phayao

and University of Phayao dimensions
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003201 MMsRDANSIRAIANAANA 3(2-2-5)
Communication in Digital Society

a

ydy P= -4 -4 (-4 -4 =1 1 o/
mmgwugmmmhfm H19ALIT HANFLIT WATTEULLASAUNY UIRNTTNUDILATEFNS

a9

Aavia ganssincldBiinvseiing nslilusunsudnineusalud® wazlsunsudsygndiile
ManARRDHaN N1sALAL Annas wazidenasstiayaiierianTilunisinenuadindeasan fu
madastuadatinednneanlaisgwiiadesssuandullaungranefifate
Fundamentals of technology: hardware, software and networking, innovation in digital
economy, electronic commerce transaction, office automation program and software application for
multimedia production, search, screening and selection data for work and daily life, communication

through online social networking in accordance with ethical and related legal regulation

003202 msé’ﬂmsq’zlmwme'?'mmm”z@u 3(2-2-5)

Health and Environmental Management

WARAFILFEIN LT RILIAADN N1RgININNY A0 B1anol Tadefifnadagunim
N19ALATIZAUA LI LHNNN TS DU T TN eI Biagan N naRSneTgunInTudAnszandn
AINANANESEMdpnsHalfugEnIn Tuinisuaznisesnindinig lsnszunn lsafinden
FENTLE giRMAN1I99197 Nsfufiadugifss fusganmf nausuLaznisdanigrinly
TApUszandu nsdanisuazulsgUanzuaznisinasupdnalsydn

Concept of health and environment, state of health, mental, emotion, health factors,
analysis and planning of healthy consumption, daily—health product, relation between emotion and
health, recreation and exercise, pandemic, Sexual Transmitted Infection, traffic accident, planning
with accident, natural disaster, water management in daily life, waste processing and environmental

saving

004101 Aaizlunisaniindan 3(2-2-5)

Arts of Living

ANTEEIUIITHAATE N1FAITIAHIELAZN1IIUNBNT AR m'ﬁLﬁu@mﬁ"lTu
mmmumﬁﬁlu NANLATEFAINBLAEY N13ANHNTIRFAMEUNIARLATET AaNaIes NTTUIUNISAA
LI ARTLATILY AREENATIA NTATLANLATNITIANTTBNTH

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
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004201 qﬂﬁﬂﬂﬁwLLasziLLam@@ﬂTufo’ﬁﬂu 3(2-2-5)

Socialized Personality

ATNATATYIBIYARNATN NTLEENAFTNYATNATN NITHRHUIYATNATNNNAY 3197
Ta w198m Faussaning vinszniaya ufigue AndnuziRelssaodnudndnuolan
NRAENAENEIE NagTaniuiudean n1sUsudluuundsannauardeanlan

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 context

146200 muEsnguiaIRgUsEasdianTy 3(3-0-6)
English for Specific Purposes
nnstinnendangulusuniiantzianzas Tnauiwinuzniails wa 811 uaziden Ad
psAEad UM aRSARARRN S A nET
English in specific contexts focusing on listening, speaking, reading, and writing skills related

to students’ discipline

24111 ARAFINAS 1 3(2-2-5)
Mathematics |
Apuazansaiiasresileiiu eyinsuazlainsresilsiiuRsadauazilaiduan i
N19U52E NP YN UTUASUIAUS
Limits and continuity of functions, derivatives and integral of algebraic and transcendental

functions, applications of derivatives and integral

241112 ARAAINAS 2 3(2-2-5)
Mathematics |l
wmARANsBuAinSa Bufindaliasouuy sruURGABEa APLULAYERNTNYBITIHINITY
DUNTHAR
Techniques of integration, improper integrals, polar coordinate system, sequences and

series of real numbers, power series
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242104  Af 1 4(3-3-8)
Chemistry |
vydvnaesl Ussnniansfning laseadnenzaan a519579 anifandsis Wuee
A 2% @ [ o '3 Py
VAN NS ABILHYI 2DILNRT ADILIID VU IULALADAADEA AU RUUUAIFDINTUAZNDS b
a A dy 4 B a A =4 P . %
Taunnddesdin asazarsuasanifivasaTazany NEHNIALLN LANBUNSE LARESLIRaDH
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  1Ad 2 4(3-3-8)
Chemistry I
sanmansiafl angalAil nanue sunansauali augarevndefiarans#
finy anaaesdeawdden MR ad saandimuaiin saaneuddu aifandesd as
Faluananfigaamnass
Chemical kinetic, chemical equilibrium, acid-base equilibrium in water, salt equiliorium,
complex equilibrium, electrochemistry, representative element, transition element, nuclear chemistry,
bimolecular substances, industrial chemistry
242141 ARBUNad 4(3-3-8)
Organic Chemistry
uminafiaunad n1ssunnansUsznauaunad n1sdunie niadeugeslaseasag
wazlalnmassing g auif Ufiseuarnalnussanstsznausiin usaey usafv uaalad azlsunfn
inwmelslran woaRawlad uaanased Bwed i ueadEd Alan A1SUanBANUATDLALS
Introduction of organic chemistry, classification, nomenclature and isomerism of organic
compounds, properties, reactions and reaction mechanisms of alkane, alkene, alkyne, aromatic,
heterocyclic, alkyl halide, alcohol, ether, amine, aldehyde, ketone, carboxylic acids and their

derivatives
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243101  %9anien 1 4(3-3-8)
Biology |
71 dauAINaNe1AEnT AMNANTR N159ATTUL WAEANTIANYDYETR L HRALAY

g a v

HUNUBRTH FUgAaas 3TmMuINTg AEnaInnaneresdeidan Tnseaiuazntinfines

© & A

Nouardnd ArmngIasngingss

Scientific methodology, characteristics, organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity, structures and functions of plants and animals, ecology

and behavior

243102 %9311 2 3(2-3-6)
Biology Il
Tsaassansily niflaasily Anuoznisduginensiis nisAniamansanafly
AFTINENUDINY ATNPRINAANE LATITHEINITIDINY
Plant structure, plant functions, plant morphology, plant anatomy, plant physiology,

diversity and plant evolution

243103 #7913 3(2-3-6)
Biology llI
A uasiDEadnd ANNAINMATLAYATMUIN1TI89ERS STULeTaaLaY
AATINgIUEELIEL WORNTTILALINAANENI89ERT NTiRNNSRRSRBI N AN FERS
Animal cells and tissues, diversity and evolution of animals, organ system and comparative

physiology, behavior and ecology of animals, laboratory animal science

243211 nauasainenszaulauans 3(3-0-6)

Cell and Molecular Biology

nouiad mnRRugrssrad sefsrnauiAfiigIuaaeliian wassmdanam
A1z esie i NS TuINn TN U AT Tﬂidﬂ%’NLL@zVIﬁﬁﬁ"ﬂﬂ\‘iLéﬂﬁ:NL"ﬁ@ﬁLLﬂz
PIAUTENBUYBITAN NITUAPNDDNYBIFITAUFNITH FITINYNVBLTAN  ANTNANANTYBITRS
WAZDDIUNIWAR

Cell theories, basic properties of cells, the chemical basis of life, bioenergetics, enzymes
and metabolism, structure and function of cell membrane and intracellular compartments, expression

of genetic information, cell physiology, relationships between cell and organelles
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243212 HIINLIVDIURA 4(3-3-8)
Cell Biology
riauaznquiiead malanisAnuead sedusznauinfilugiueasiedtin
Trssaduandon 29fUaeney LasnTsuInIaNaETIMe NMaEsyuasnTUATLaeeTas
Cell types and cell theories, cell study techniques, the chemical basic of life, fine structure,

organization and physiological processes, cell growth and differentiation

243241  Vugenamsvialy 2(2-0-4)

General Genetics

ANNEALTIUIENRUGANERS ETLENTTH NISENENDARNEOALTLENTINAMMAN LY
INARLATUENIATHENJUBUNLIAR N1T9188IFLE92BIRIDUE NITURAIBENYBITULAENTT
ATIUAN NISTEHLENALENELAzNTAANITNRILRNE WATANNEEAVET ANgAansHyLe]
WugAERsazang wagAdmmmsszauluana

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  dwaeanan 4(3-3-8)
Ecology
nann1an1eiliaringn Tadedndn Ufdniufazndnefedtinuazhifganln
RIIAFBN NITENLVBANRITHUATARTT U5287n9 FIANFREIR szuuilian Baflar wazns
UINY
Principles of ecology, limiting factors, interaction between biotic and abiotic in environment,

energy and nutrient transfer, population, communities, ecosystems, biomes, and conservation

/s

243301 Q9RINIS 3(3-0-6)
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Evolution
neuFATmunig slwimisesnniin vangulsnaun1sAneAdmuinig ey
U59NEAN AUgAansUarEng nsRnaenmINsIsNEIRuLazn19Ususa nalnniafinddmunis
ATmUIN139anA Admuniaanaia nafindefidinmiwazacanainrats naadainlan
nawAsuulasssdientan FuliwiiTamnIsuasganaa ATmnn1sesaeltan ATmmwinis
VBINE]
Evolutionary theories, Darwinian 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

243302 AUNTHIGIVUATITULINGT 4(3-3-8)
Taxonomy and Systematics
WA AATUNITTANHAANY NANNIIN RN THATINLAZITULANGT N1FTASIUNN
AIHANTUE BT MNIN192 89 AITAn
Concepts of classification, principles of taxonomy and systematics, phylogenetic and

evolutionary relationship of organisms

243321 H3SINUIVDINY 3(2-3-6)

Plant Physiology

Tnssaduazniitiveslaseadnodng q Tufly aeudingsendiniiuazily 519
BINIRY N1TFUNATILAUEY N1TANAEN N19vnela@euas n1sesnyuasimunesiy ga4 luuiy
NANN1TABLAUBIABAINNLATHA

Plant structures and functions, relationship between water and plants, plant nutrition,
photosynthesis, translocation, photorespiration, plant growth and development, phytohormones,

mechanisms of stress responses

243322  FuFMINEUASNILTNIAAIIRSIBINY 3(2-3-6)
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Plant Morphology and Anatomy
ANHOEN WA WA UATININTTAnvasNy WATHWAS 7 n19dnsIunn 3munis
PBIRIUFNY 7 209N siAvBITRALATHEIED BeALSTNELLAYNNSIURENLLAIFUI B HBIE D
= 3 v 1 a a o/ o/ dl 1 dl v dl k4
Tufledugs Tassadnnnelusdwazidon nswdnuasimuzesedansibifiuadesuanianisg

-3

UN1sRURNG
Morphological characteristics and life cycles of the plant divisions, classification, evolution
of plant parts, cell types and tissues, tissue organization and differentiation in vascular plants,

microscopic structure, growth and development of vegetative and reproductive organs

243323  BUNTNABIHVBINY 3(2-3-6)
Plant Taxonomy
‘Vifq’ﬂmiméﬂisﬁﬁmﬁmm:ﬁzuuﬁwm ﬂ’ﬁﬁmfi’ummﬁmmmﬁ nERIIRABEANENFERS
NNTRTITFALLDNANHO ANBEUTETINA URTAMHANNUENNTTNUINTG
Principles of plant taxonomy and systematics, classification, nomenclature, identification,

family characteristics, phylogeny and evolutionary relationships

243331  H359INUNUBINAT 3(2-3-6)

Animal Physiology

AN ANAUEszndelaTeadnsuarninfioevssunasuazsiig 7 Iudmd szuu
Us2a NETHIHBULAZNNSIARENTA NTYLINNTTEBYBIANTUALINUNUDAE TH N15UaNIUADY
A szuumywdsuiden n19iudiy svuudan3via svuuRuiug Lm:ﬂ'ﬁmu%?}uwmﬁm
Aelusnanig

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 dndlaifinszanaunas 3(2-3-6)
Invertebrate Zoology
AOUgINYT §HTINEN FFANYT BUNTNTIBIH UAZANENANENATRUINTERIRRT
hifnazgnaumds dousluslpdaenisdmiifunmddaiusa
Morphology, physiology, ecology, taxonomy and phylogenetic relationship of invertebrates

from protozoa to lower chordates

243333 FAnIHNSY gﬂﬁuwﬁ’e 3(2-3-6)
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Vertebrate Zoology

AUFAINY NEANIAFNERS UATTEULBTENTBIRATHNILANTUNRY BHNTHATINLAY
a o/ o/ 2= o/ o/
q @Nuﬂﬂq‘i‘ﬂﬂ\iﬂm’lﬂﬂ‘iw‘]ﬂﬂuﬁﬂd

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

vertebrates

243341  AugAERS 4(3-3-8)

Genetics

UspdRuarAnndAugIunIaiugaand nsulusaduaznsa e daug
NANNITEENBARNE LN NRUTNITHATNAGUASUBNINHBNNVDINUAR FUNIUAY ATBR
galoinad nadiamendnunnieitgnaaniignarandasdunanian daa Suuazlnslulsy
ANTNUGNTTH N19918D9ABUBUATNITUAAIDDNIDYEN NITFaNLTHLAZNITHA  N19NATE
g nAflANIRnETINEIRug I WugmansUBinuazariing Wugrmansadmuanis

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, basic molecular biological technique, quantitative and population genetics,

evolutionary genetics

243342  Wugransaaaadiiasdiv 3(2-3-6)

Introductory Cytogenetics

|
aAA o =

ATuLERd TaT9aEng ‘ViﬁﬁﬁLL@quﬁﬂ‘i‘jmmeTﬂSﬁN Tasluloanfiany s Ry
manfasudaslassednuazdrmanlasiulon AaudiusnAdamuInnsg fiigransuasad
aRtrdnuaziyed walalunisAnemiugrmansiasead

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, technique in cytogenetic study

243351  AIAINEIURLNOANTIHADINGT 3(2-3-6)

Animal Ecology and Behavior
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AIMHANTHETE 193 20U AR URRS ATmunnns nnsusudatuaninuandeni

uaneinaris Tladefifinasinnianszanedn nanasiig Uszeins dnn woRingad tladuiifinase

wofingen naReansIsndndad nofAngaamnedenn wmalansilioaingl medAnisnEnenns
Fndiniangeying

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

243352  fadAngafiunisviasiien 3(2-3-6)
Ecology and Tourism
sruufiiad nsdazgndlindnnnamisiiamna e nisieafisauaznisaying
AN AN AHE SIS T UL AL SN NI NN TV B9 Tien
Ecosystems, applications of ecological principles in tourism and conservation, relationship

between ecosystems and tourism resources

243353  Hdanaansan 3(2-3-6)

Tropical Ecology

Uszinnresdandeunlan N19092aN8Ra2893NRRAEEN ATTENAINVATIEVINTININ
warifadasataluendon n1sUsusreeiedidnnuszunAnmanden nansznuaInnis
L‘U?ﬂ‘lﬁuuﬂmmmmwmmﬂ@i'ﬂmiqmLﬁ'ﬂmfmmmﬂwﬂmwm%mwsfm:uuﬁmﬂmm%fﬂu et
nquininnenlunisesnduasinysruulnmaason

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 szieuisiqy 3(3-0-6)

Research Methodology
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o/

suflgudsnisidey n1anmuatlyninisAdeuazn1aeuidinlasen1sise nnsdudu
ManUMAENEIaLasnATeiAsaies aunfgIunnTAde natiualszansuaznguiansng
mafiusausandeya msdenliaadifunisimssiioyas msulsnauazaqUnaiingya

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 and conclusion

v

243421  WHNEAINASNULIY 3(2-3-6)

Ethnobotany

¥fia AnoENNgAEAIEAS n1sTAdIuunANayn AT NREANTAN n1s
unsnszany nsansnduaznisiglsyland

Type, botanicalcharacteriatics, taxonomy of ethnoplants, distribution, conservation and

traditional applications

243422 WONUAEASLASEINA 3(2-3-6)
Economic Botany
favenianemns Raaglng Aefifiaouddouaninzmaunan uasndanaanieis
m’mﬁﬁﬁiym\nﬂiwgﬁ@
Agricultural crops, medicinal plants, important plants in shortage period, economic

importance of plant products

243423 msasyiiuinuasiy 3(2-3-6)

Plant Growth

umir TasesEreity nafiulen nsedguazniaifeuudasiiy adasiing o Aideadns
funsedgfivle geslunily ansaupunisesndulneie BB NATENRILINAEN UAZNTT
paUaHesrasiatugLuUsNg 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 F9AnenRaY (5N 3(2-3-6)

Orchid Biology
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FaAneesndasli namindns nsdunanauazsiandas [Fddny niseying
MateneiEndnelidneAsnnasng o neUgnndnaFiBeniaduazmanaiaiiantsainen

Orchid biology, cultivation, taxonomic basis for identifying of important genera and

species, conservation ,different techniques for orchid propagation, commercial orchid production and

marketing for export

243425 A15AANLUUNNSNIARSINIASUNYAINAS 3(2-3-6)
Experimental Design for Plant Science
NANNNTAUG TN TNARENFURTAERS 0R NIAVARDLANNATIY N1T08NLLL

UNHATTNAREY N1TVIARBSUUUWNNBEY A Lquﬂﬁ‘iVIﬂﬂmLLUUﬁjNﬂuuﬁtﬁLL@zLLNum‘mm@m

LLUU?ﬁNUﬁﬂﬂﬂNU‘lﬁiﬁﬁﬁM%ﬂﬂ’ﬁLW"I:‘UQﬂﬁmmzﬂ"lﬁwmﬂﬂﬁwwﬁ‘ﬁ céi”lzgﬁymﬂ NINANDLLTILAY

UAYANANAUT N1TIATITANENITIAREY
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

243426 nswziAsaiadadier 3(2-3-6)
Plant Tissue Culture
wARALAZAT NS TSN ResieEasindausing o aneily nnsTiusslaminaedg
MUl RY nssneigRT s o Tuaandu manAnRrUaonlsauazentsumng
Techniques in plant tissue culture, applications of tissue culture for crop improvement,

micropropagation, disease-free plant production and medical purposes

243431  FIFINUIABILNAN 3(2—3-6)
Insect Biology
AN WALANHARINNANLVBIUNRS WORNTIHVBIUNRS HIIANLIYBIUNARY UNAINIAN
mamuanuEasiiinlnyg pomdriisansunasiufie dnd iuduacfuanden
Biology and diversity of insects, insect behavior, insect ecology, social insect, insect

control, relationships among insects, plants, animals, human and environment

243432 AqEavienuassaN5via 3(2-3-6)

Endocrinology
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TaseadnaBeneinia a39nenwesszuusian 3vie uaziafivesaeslunludnifinsygn

Amasuazdnibifinsygndnas nsuBsuifiaunisineuuarmsatuanszuuses (3vis ludns
Anszgnaunasuafinszgnalmay

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  UsAndngialyl 3(2—3-6)
General Parasitology
) o/ a o | o o &
UL N LTI RUTER FUFIUINEIUASANH LAY T DAIUIRA ATHANNUD
FLNINETIUALLSRS 81n19 N19IReRE uayn19tTa9nu
Parasitism, morphology and characteristics of parasites, host-parasite relationships,

symptom, diagnosis and prevention

243434 {ln¥anen 3(2-3-6)
Ornithology
Foigruanauarndnfionsedaarensun A9muinas a53Ane1 wadngau
HFny BUNTNABIUIBINA NITBRINEUN
Morphology and functions of bird organs, evolution, physiology, behaviors, ecology, bird

taxonomy, bird conservation

243435 A3NYNIVBINILALNTSLALING 3(2-3-6)

Bee Biology and Apiculture

FIANY1YBIHI WOANTINUALAITARET NITANUTEBINTAILAZNITUENSY ARgHY

Y

(4

nARSTIaNAsuarn1a sl N9l NANNESAINANNNITINEAT LATN13TANISNNS
g {
ALNAN

Honey bee biology, behavior and communication, colony development, bee pests, bee
products and usefulness, utilization of honey bees in the pollination of agricultural crops and

beekeeping managements

243436 UNRIRIAYN AT AR 3(2-3-6)

Economic Insects
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=1

WHASANIH U ATIAHARTT LNANTIENANINTS UHAIARIETTHYR UNRIFngRY
unasARgaRd unaslutinuden uazunaeidunmainlse
Edible insects, natural product of insects, pollinators, natural enemies, insect pests of

economic crops, insect pests of animals, household pests and insect-borne diseases

243441  WUEATRATUBINYME 3(2-3-6)
Human Genetics
AYINEANg IR A aR S Tunned anuAndnfeasuuazlnglulen Taang
WkgnITd wzdeiudn n1sdszendldmaianwean@aanentunisfneuaddanidian - Wig
FNERSYBIN YL

Basic knowledge of genetics in human, gene and chromosome aberration, genetic disease,

cancers and genes, application of molecular techniques in study and research of human genetics

243442  FAneluana 3(2-3-6)
Molecular Biology
[N ) a o v v A o
Uszdfnamiinnnzesdainansssivluana Taseadsuasnsinfivesansiugnass
nalnnismuRNsrAUaRLazsrAulanaTeInIsd1aesiaesasFiBue n1saanaiaLarns
WURIE N19NaeRLE nstenwTNAEue walafitEunsadamdniugmanssziuluana
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

243443 ﬁuqﬁﬁam%ﬂszwﬁﬂsttazﬂ%uﬁmLﬁmﬁu 3(3-0-6)

Introduction to Population and Quantitative Genetics

Uszrnganns naassuulasasniaesduuazalulng Admmuints Wugnssulne
BNENAVBITUNARNYA ANARIEARITENINAZEYIR BRTINUTNTIN ATAPLADN WHTFNERT
UszmnsuazBanmluszauliana

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

Biological Techniques
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n1999UIHAz LS NEFaate Navhaladfvanasuaranas nissimiiede nna i
gUnsoiuazirdasfloniedainen naaagUuazdisgnisingimans

Specimen collection and preservation, semi— and permanent slide preparation, sectioning,

instruction of biological equipment, drawing and photography in science

4
243445 wialuladdanwidasdin 3(2-3-6)
Introductory Biotechnology
a a & = Py a A a o < £ 4
wadaniidue walulagdaninfianisndnafis n1snaadad n19nzIRe s
AUANER N1THARTATH WATANI9RANTN BaNIaNEN1TNRANAIUNALNULATLNTR
fuanden waluladnisninqgdundd waluladganinniaad nisadnuaznisuen
a a dl VA4 a o/ & Q(
m‘jﬂizﬂﬂunmﬁgﬂLW@TWT@NWiN@WﬂM%Ui@Wﬁ
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

243446 irdiailagiunediinen 3(2-3-6)
Current Topics in Biology
AngAuAY NM9fnE NMAAINT uazAsNsaTnasAdenwEainentuindiadig o Aif
NN UNE Tuilaqiin
Searching, studying, analysis and discussion of the scientific reports and current topics in

biological field

243451 FANunaaINany 3(3-0-6)
Pollution Biology
AN YBIHARENIDINT NUAZNN AN mmqﬂmmﬂﬁmﬁmmmﬁﬂu

AP DHLAINANTIIUARREIEIR N3tTaetuazud laloynnais N9BRINEANINUIARDN
Types of air, water, and soil pollutions, causes of environmental pollutions and effects of

pollutions on organisms, protection and treatments, conservation of environments

243452 ARGINYI 3(2-3-6)

Limnology
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1 posantirasinuarigdngeenit nnadadiunnlsziamesszuiiamindauy

FINeT Haduynnenianin 1afl uazdanmessssuuinmingn ssuuflnesiniiouazsruuineminva

5T IUUNUSEINIasTEUURAMmINEILain (e n1anEuAsLE0IaNT8TIINT LATNAGITI

fadaFeundaniiidnsnanoniannssdinedeiizanluin n1sUsudauasiinflaesieidan
UFdSsendnRefiiinuasfniiagonds

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 %’J"}wmﬁuwﬂﬁauLtazgﬁﬂfyfyﬁﬁmﬁu 3(2-3-6)

Environmental Biology and Indigenous Wisdom

FaAnunvasAuanden wazsruuilan Ufdniugazmdiamaluladfufeunden
N19EYENERILIARDN LAZNSNENNTETTHINR dRETIuazANBeTiatutun sz Tomd
LaZnIEERSNYANENaINNaIEN BT n1sAnEuaznisUazend gy qyiviesdulas
N9EUIUNTVINANYIATNAS

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 ANSRAARNIHATIINAUNIAINTNARSUNTITUSEIARSELLRLA 3(2-3-6)
Biological monitoring for Ecological Assessment
noufuasdnnimisdaineifeatiaedudaitanm nanseuanilgmasuanieos

fosruuiig N3 EReiiEAnTunTRnAMHATI9RE LAz TEARTTULRIA N19A199UATLTL

Fangnetiagarnediaunienin 1af wasEaniw nslEReERnunIsRnauasesaueBanIn iy

LIAFRL
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

243461 FNNUT 1(0-2-1)

Seminar
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A15AUAN N1997u5ndaYa N199AT1E NTRENTIE9U (618) N1THENE NS
pfAvs1e uaznsseuiadnanuluUssiun19dinugainen
Searching, collecting data, analyzing, report writing (if any), presenting, discussing, and
answering question in biology
243462 ANSANWIBNSY 6 Wiafin
Independent Study
N19ARAAT NTTINUARNTTNARDY ANAUNITNAAEY N1TILATIZH NITIRYNIILNTY
AgLaUe wazn19eilsny Twindentedinudainen
Studying, experimental design, experimental practice, analyzing, report writing,

presenting and discussing in biology

243463 19NN 6 Wiafin
v v = a v = v QI L4 o/ dl dl 4 o/
nnsAuA%n nSRNUGUR Beus iuyulsraunisoiuasinuy uewifeadaeiy
Faanen Tuanudsrneuns avANINIASTEBIENTY IBEHINLITWUAZENS
Studying, training, learning, gaining experience, improving working skills in biology in

private or government sectors, report writing and presentation

243464 aniaAnET 6 wiefin
Co-operative Education
nsUfRem Bows isyulsraunisaiuazineyiweuiAgadeeigainan Tugme
o/ = o/ -4 [ = a °
wilnefnsin luanulsznanunis svdnsnasgrdalaniy Wensneemuazinaue
Working, learning, gaining experience, improving working skills in biology as an apprentice

in private or government sectors, report writing and presentation

244103 AANALBIAU 4(3-3-8)

Introductory Physics
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AdlAFERST AR narmandidediu ngniaadend usslindes vnuawdsem

TunufNLaTA1TYY m‘m’ﬁlﬂuﬁuuum}m ANTRYBINENT NAFNEAS2EIMA ARKLAZNNTAY
wieslulaufng uslmdnin 293l Arndaaln

Mathematics for physics, introduction of mechanics, law of motion, gravitational force,

work and energy, momentum and collisions, rotation motion, properties of matter, fluids mechanics,

wave and vibration, thermodynamics, electromagnetics, electric circuits, modern physics

24711 Fawdini 3(2-2-5)

Biostatistics

wuaAa 2eulranazUsslardresadfidiudngmianidanan n19nalu sy
Falzandi aNANTINUT NTUTTHIMAATNITNARBLANYFZIN N193lATziANNLLTL5I
aedin nM93iAs1eRN1TanRes AT ENANITLEBNEY nnmaseudaelatndeans wazns e
Tsunsuandagulumsiinsnziuazulana

Concepts extent and benefits of statistics for health science, the application of statistics in
daily life, descriptive statistics, estimation and hypothesis test, elementary analysis of variance,
regression and correlation analysis, chi-square test, the use of statistical package program to analyze

and interpret the data

361101 9a@7angnyialil 4(3-3-8)

9

General Microbiology

-4

Tnssasnuazninfioousadqdundd a19011a N1AAUATINSRLTLE  unue
ATH ABNNIAIUANTAWEE N3dAnHIAMY UAZWLEANERS AHNANATYIBIgAWYEE IuFemNS
AAENTTH AUIREBN NTUNTE LATAIT1T0LGY

Structures and functions of microbial cell, nutrition, growth and reproduction, metabolism,

microbial control, classification and genetics, significance of microorganisms in food, industry,

environment, medicine, and public health

365215 Faiasiviaty 4(3-3-8)

General Biochemistry
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fannuaznannisresoail auantintead 1in Taseadne uazimunuedtuees
aslulansn TUsfiu afie uazfinpdla e AaasuiBuaznisinueasenlnl n1sauaNnig
Faaflasgnsluu dranendoyani1eiugnsss N1sAILANNISUAAIDBNYEEN WMATANI9B DY
FaAnen Banasmans waznameaeuAnaNTinuaivasanstaluana
Definition and principle of biochemistry, chemical properties, types, structures and
metabolisms of carbohydrates, proteins, lipids and nucleotides, properties and activities of enzyme,
hormonal regulation, central dogma and regulation, techniques of molecular biology, bioenergetics

and biochemical properties testing for biomolecules

3.1.6 ATMTNIRNILADILRVTANIUN

WHIAAUIAN BN (1)
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Usage of Thai Language
001102 | AENEINHIATENNIDN 3(2-2-5) | Wasnedynlal
Ready English
001103 | amndenguglanning 3(2-2-5)
Explorative English
001204 | aunBangufinmiii 3(2-2-5)
Step UP English
nFNIMEIANANYY 3 wiaafin Tangaizaansnul
003134 miﬁﬁﬁmngﬁﬂmmﬂﬁmﬁu 3(3-0-6)
Civilization and Indigenous Wisdom UngneQan
003136 | Wzignfnmn 3(2-2-5)
Phayao Studies
naxdrwaIINe 1 wdefin  sduiEen 1 wiqafin Tangunaruiss
004150 | nB&AW 1(0-2-1)
Golf
004151 LN 1(0-2-1)
Game
004152 | uAnI9nIs 1(0-2-1)
Body Conditioning
004153 | fanganidindenay 1(0-2-1)
Rhythmic Activities
004154 | dnewin 1(0-2-1) Tngeie
Swimming

004155 | @anA

Ballroom Dance 1(0-2-1)
004156 | mznia 1(0-2-1)
Takraw
004157 | Tiununig 1(0-2-1)

Recreation
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004158 | waWyiuea 1(0-2-1)
Softball
004159 Wnie 1(0-2-1)
Tennis
004160 | widamuia 1(0-2-1)
Table Tennis
004161 UIANAUDA 1(0-2-
Basketball 1)
004162 | wuafiu@u 1(0-2-1) Tngedan
Badminton
004163 | Weuaa 1(0-2-1)
Footballl
004164 | 2paladiuDa 1(0-2-1)
Volleyball
004165 | AaUznnssiagiiasiugin 1(0-2-1)
Art of Self Defense
NFUAIYTUINTG 8 wiaefin NANATIYSINI5 18 widaefin TanguysnnIg
005171 | FAAuazganIN 3(3-0-6)
Life and Health
005172 | N1s9ANI9NI9aLiNgan 3(2-2-5) pEEatiek
Living Management
005173 | VinuEan 2(1-2-3
Life Skills
002201 | naiilaslanian 3(3-2-5)
Citizen Mind by Citizenship
002202 | d9ANWImNETIN 3(3-2-5)
Multicultural  Society
003201 | nnsdeanstuasANAAYA 3(3-2-5) | 1Was1ednn
Communication in Digital Society
003202 ﬂ'ﬁféy"mmizg’umwu,mﬁ‘qLwrﬂﬁ@u 3(3-2-5)
Health and Environment Managem
004101 | Aauzlunisrnilugan 3(3-2-5)
Art of Living
004201 qﬂﬁﬂmwLme‘ameﬂ@ﬂTuﬁw 3(2-2-5)
Socialized Personality
Fodnuialliian Gitiesndn 9 wsefia Ypsredmdnyialiiian
NANATINTET
001113 | AMmIEINgEITIBINIG 3(3-0-6) Unsnednn

English for Academic Purposes
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NENII N FARS

002121 | ansmansmandiienisine 3(3-0-6)
Auadn
Information Science for Study and
Research

002122 | Usmeyuiletin 3(3-0-6)
Philosophy for Life

002123 | AT AIANLAYTMUTITH 3(3-0-6) Tngedan
Language Society and Culture

002124 | UsvirsiAaLzn15uansne 3(3-0-6)
Thai Performing Arts

002125 | AEavpRdnanl 3(3-0-6)
Music Appreciation

002126 | Aau=luddnuszaniu 3(3-0-6)
Arts in Daily Life

NNIIAIANATAAS

005131 | ngusneiuguafiogon s 3(3-0-6)
Fundamental Laws for Quality of Life

003132 | efudszmanlan 3(3-0-6)
Thai and the World Community

003133 | Afllne Adviesi 3(3-0-6) Tmsneinn
Thai Way and Vision

003135 | niiles wiTugiia uavdans 3(3-0-6)
Politics Economy and Society

NNIE AN IEERSLRT ARIAAIAAS

006140 | syudiuAsuanden 3(3-0-6)
Man and Environment

006141 | pasfappsasaumAiuiug  3(2-2-5)
Introduction to Computer
Information Science

006142 | AdimFnamsamsLEaniugn 3(3-0-6)
FNTRUNP Ap58A%1
Mathematics for Life in the
Information Age

006143 | suazansiaduEAnLszeniu 3(3-0-6)
Drugs and Chemicals in Daily Life

006144 | amsuayadzie 3(3-0-6)
Food and Life Style

006145 | wasauuazmnaluladindsn 3(3-0-6)
Energy and Technology Around Us

006245 | AngnenansudanLszaniu 3(3-0-6)

Science in Daily Life
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NANAYIYTINTS
005170 | wefingansyusd 3(3-0-6) Tpaeden
Human Behavior
WHIATY RN 93 wuanfin NHIIYWRNE 93 wiqufin
Frwnu 25 widqafin Frwnu 28 wianfin
241111 ARAFARS 1 3(2-2-5) | 241111 ARAPIEAS 1 3(2-2-5) | Usumnefulgsnedn
Mathematics | Mathematics |
gUiIBATnrmanS ARALAzANFDIDg AfpuazAEsBLiasTasiaridl aviuE
289ariEn ayiutraseiduuarn1sdszand warUSiuseasieiduisadinuazlariduy
Usinsrasieriduuarnisuszand wninduas 2R N19UTzeNdreeRNEUATLSINE
FTUUNNNTITBILAN Limits and  continuity of functions,
Mathematic induction, limits and continuity of derivatives and integral of algebraic and
functions, derivative of functions and applications, transcendental  functions,  applications  of
integral of functions and applications, matrices derivatives and integral
and system of linear equations
241112 | mgleenans 2 3(2-2-5) | 241112 | Adlafans 2 3(2-2-5) | Ysustefunysngim
Mathematics I Mathematics I
mARANNTBRANSA Buindalingauuy mARAN1TERANSA BufinSalinseuwuy
AALUATERNTHYBITIHINGIY BYNTHANAY sruufdaideda dduuazaynsnassdum
Heffumanedauls afinuazaansseifiasng 939 BYNTHAA
Warldunanedauls ayindeasieddunangsa Techniques of integration,  improper
bhalg integrals, polar coordinate system, sequences
Techniques  of integration,  improper and series of real numbers, power series
integrals, sequences and series of real numbers,
power series, functions of several variables, limits
and continuity of several variable functions,
derivative of several variable functions
243103 | #7Anen 3 3(2-3-6) 243103 | ¥7Anen 3 5(2-3-6) | #1aanndnifiugu
Biology Il Biology Il LRWIEATN T9AY Ao
LﬁﬂﬁLLﬂZLﬁﬂLéﬂﬁﬁ’j AIMHARINNNTHLRS Lﬁ@ﬁLL@tLﬁ@Lé@ﬁﬁ’i AMNVRINAANY | LANITE12 WasUSU
Admuniaeasdnd  sruueduasuarEEIven LALAdTmuINITaeINAd sruueduczuay | AnefulaTnein
Wasuiey woRnssuuarilueinaaesdng a333veUTguLfiey wgAnsTnuay
Animal cells and tissues, diversity and frAveneednd nMaTanERdiasTmI
evolution of animals, organ system and Angrans
comparative physiology, behavior and ecology of Animal cells and tissues, diversity and
animals evolution of animals, organ system and
comparative physiology, behavior and ecology
of animals, laboratory —animal  science
management
244103 | Mandiesdu 43-3-8) | 244103 | RAnADD9dw 4(3-3-8) | Usumaduiasnsian

Introductory Physics

Introductory Physics
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e BITTTEN

mawpABuAuULL Aot 1 Afuay
2 Afws Lm:ﬂgmimz‘ﬁlﬂuﬁ ITHUATWRIN Y
TNLNW’;]/NLLN:ﬂ’W‘i“IJ’Hﬂ"I‘iLﬂﬁi@uﬁLLUU‘lﬂHuﬂN(’j@
Beatinuarautifrasaaanarmaniesva
Wil findaaunarnisauafioude
Firmrans iuazusman 993
Jassn Aandyn s

Transitional motion in 1 and 2 dimension,
force and law of motion, work and energy,

momentum and collision, rotation motion, static

adinAansR W AANSE namans
desdiu ngniaiadendt uaslindas simuas
W99 TNz nITH NaRAeWTLLY
sy aiAr09aans namangansia Aau
wazn3dn weslulaunfing udndn i
2993t Aandealns

Mathematics for physics, introduction of
mechanics, law of motion, gravitational force,
work and energy, momentum and collisions,

rotation motion, properties of matter, fluids

equilibrium and properties of matter, fluid mechanics, wave and vibration,
mechanics, thermodynamics, waves and thermodynamics, — electromagnetics,  electric
vibrations, sound, optics, electricity and circuits, modern physics
magnetism, basic electric circuits, modern
physics
FANAIWIZHAIH 68 wHgfin | Frnanizdiou 65 ndaafin
TN ATITIAU 56 vidgfin | ArnRNITFIRLIAY 53 wiqafin
FUNWFUT 21 visdosfin FBILNUFIN 18 Mdnefin
146111 | nsguuarn1T@euneN8Ing el iR Uasedrneenann
3(3-0-6) NANGAI
Practical Reading and Writing
146200 | anmndanquiiteTnguazasd 146200 | anwndanquiiainguayaed USUUNUN1SEeY 910
RN 3(3-0-6) RN 3(3-0-6) | U3 wmandaiy (w1
English for Specific Purposes English for Specific Purposes 3 aNdU uazdsu
maﬂﬂﬂ”@ﬂqﬁuu‘%wﬁmm:mme YNt miT%mm@"aﬂqﬁTuu‘%wﬁquanm ANBTUN9LAEN
n13Hs W B uazden FadeuarUandu Tagithuinuznisils wa d1u uaziden s
FiN97 2BINTTWALAZNNTIT LN UATAITTAFANY NI T TR TR D e AT AT e
fl‘}ﬁmmlﬁm*ﬁm English in specific contexts focusing on
English in more specific contexts; listening, listening, speaking, reading, and writing skills
speaking, reading, and writing skills, various related to students’ discipline
speaking and writing topics and vocabulary from
the content areas
242141 | iafiauyiad 43-3-8) | 242141 | \aRBunad 4(3-3-8) | YsuA1eBunasneia
Organic Chemistry Organic Chemistry
ANHUANANTENINNITUTeNaUBUYES UNHAREWNad neenuunanTlsznay
warafuviad n1seuunanslssnauduyiEdai Bundd n19dunde mﬂ%ugmﬂm@ﬂ%w
wyariu eflauaznalnzesUisemnaed wazleluesning o anh UfABenuasnalnues
Buvad n1al3ente nswsen auiR UFASeN a1aUszneuila uaawAw uaafu uaala axls
uaztazlomivasansUaznausfinesdnidn NAAn tENelsleAdn uesAalslad
uazaylsnndnlalasansuenuaranseing uweanesad Bes ilu unaf d Alan Ang
sonviAnulelmsesuazminailainiioes UBNBANUAZEYANE
AqUaenaudunad
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The differences between organic and Introduction  of  organic  chemistry,
inorganic compounds, classification of organic classification, nomenclature and isomerism of
compounds, types of organic reactions and organic compounds, properties, reactions and
reaction mechanisms, nomenclature, preparations, reaction mechanisms of alkane, alkene, alkyne,
properties, reactions and uses of dliphatic compounds aromatic, heterocyclic, alkyl halide, alcohol,
and aromatic hydrocarbons and their derivatives ether, amine, aldehyde, ketone, carboxylic
including study of isomerism and stereochemistry acids and their derivatives
of organic compounds
2471111 | Baadid 3(2-2-5) | 2471111 | FoadA 3(2-2-5) | YSuAneaBuiesednn
Biostatistics Biostatistics
wuaAn 2euALAzUsYlemine s ARIY WA 2ueLazUseleminnsnBififiiu
ngnrmansionin nrai i hdingszsndu Angamianidanan nagialul#iu
afAngInm AnNdandu daudaguuas FAndszandu aiAnsomn nsdaziioan
m’lmi’l%Lﬂuﬂmﬁqu%jN NIUINUINDIFT LAZNITNANDUENHFFI N59LAT1ZHAIH
A0F NMTUTENIUANUAT N TNARBURNY AT wUstsamiodiu n19aiasnsinisanass
mIimTianEulssaesdi nns URTENANNUEBIUAY n1TnaaaUFae(Afa
ARTTRN1T0ANREUATANANTNEIBIEN N9 a9 uazn13tEldsunsnansaguinnnsg
NaaUAa(AfAIRDY NTUUARALAZAS AATTAURZUUARE
WNAUDNANER Concepts extent and benefits of statistics
Concepts extent and benefits of statistics for for health science, the application of statistics
health science, the application of statistics in daily in daily life, descriptive statistics, estimation
life, descriptive statistics, probability, random and hypothesis test, elementary analysis of
variable and probability distribution, sampling variance, regression and correlation analysis,
distribution, estimation and hypothesis test, chi-square test, the use of statistical package
elementary analysis of variance, regression and program to analyze and interpret the data
correlation analysis, chi-square test, the data
interpretation and presentation to research
561201 | qagaaveviall 4(3-3-8) | 361101 | qa@vAvevialy 43-3-8) | USusWaII8AnIuay
General Microbiology General Microbiology ANBBUNYTIEATN

TrssasauaniinfiuaaadqAuyiad o1
N33 YUaTnITRUNUG Iunuedda 15019
AILANTAWES MITANNIANY UasAUGFaRS
Aand A yresqdunidiudiueinns
HARMNTIH Auarden mMawnne WAYANE1SOLE

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

environment, medicine and public health

Trssadsuazniinfinesisadqaunid
21119 ANFTIYUATNITAUNUE unueRdu
ATN1TALAN NFTANNIANY UaTWUGANERS
ANATA Y2 BIq AN I Iud1ue1ns
AARNINNTTH Awandan n1suwnd uay
BTG

Structure and function of microbial cell,
nutrition, growth and reproduction,
metabolism, microbial control, classification and
genetics, significance of microorganisms in
food, industry, environment, medicine and

public health
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365215 | Faailvialy 4(3-3-8) | 365215 | Faafivialy 43-3-8) | UsuAneBunesIeAn
General Biochemistry General Biochemistry
Henuazndnnisresdunll AolaNRnIg Hennuasnannisesdunil AouantFni
il ol TAsease uasliunUaATHY891 59 il il TAseasie uasiwunuaAduae9
Tuanaliud aslulanse Tusiu alla uwaz aslulansn Tusfiu afle wazflandlangd
naaflanddn aaudaniunaienlsd gasluw AuaNTALazn19vi19 e auled n1s
A19819179 NTUAANEBNYBITUUALNITATLAN ﬂfm@umq%qmﬁﬂma@ﬁuu fenandaya
NANNITURLIATAN NN TIINY FINRI9TU NNAUTNTIH NTATUANNITURAIDDNYDY
A3 NaNN1TuAzUfIRN15289n15R5 N #u wmallAn19e @i dnen Banasuaand
Tnesd A19IANTTHANARLEAY NTNARBLETT waznIIABUANANTANISEATIBIR15T
#aluanauaznsineauransaaenlel Tana
Definition and principle of biochemistry, Definition and principle of biochemistry,
chemical properties, types, structures and chemical properties, types, structures and
metabolism of biomolecules including metabolisms of carbohydrates, proteins, lipids
carbohydrate, protein, lipid and nucleic acid, and nucleotides, properties and activities of
enzyme kinetic, hormone, nutrition, gene enzyme, hormonal regulation, central dogma
expression and regulation, principle and and regulation, techniques of molecular
techniques of molecular biology, bioenergetics, biology,  bioenergetics and  biochemical
principle and laboratory of buffer preparation, properties testing for biomolecules
optical density  determination, biomolecules
characterization and determination of enzyme
kinetics
Fenanizanan 35 wuanfis Frnanizanan 35 wuaafin
243401 | BYNIHATIULAZIZULANEN 4(3-3-8) | 243302 | DYNTHATIULATIZUUANE 4(3-3-8) | UAusiEsnednn
Taxonomy and Systematics Taxonomy and Systematics
LLuqﬁmTumiﬁmwmmmg PANNIINIY LLmﬁmTuﬂﬂifé’mwmmwg MANNIT
BUNTHATINUALIZUUANGT N1TTATIUUN NIBUNTHATIULALITUUANY 11590
T A I R L AU P R RO ot FUUNATTHAHAUSLBITTHHINITVD
Concepts of classification, principles  of AeflTAn
taxonomy and systematics, phylogenetic and Concepts of classification, principles  of
evolutionary relationship of organisms taxonomy and systematics, phylogenetic and
evolutionary relationship of organisms
243301 | A3@rINIG 3(3-0-6) | 243301 | F9muINS 3(3-0-6) | UsuAtaiuigsgdnn
Evolution Evolution
nquiTmuinis wlusimdaasniin noufiTmninns wlwimizasnisin
NANFINUTENAUNITANEIATWUINTG N9 NANFIMUTENBUAITANEIFTMUINIT NI
DIYUTINEIN WUFAERTLUTEAINT A9ARLAEN B1YUTINTTIU AUFATATUTLEINT NS
PINsIINERLarN1TUSUAY nalnn19ifin FaldanansIsnefnazn15Usuda naln
ATmu1n13 Admnin1sunnia ITmuInag N19AATTMUINIT TTWMUINITIANTA
qaniA n19iAndvdFTalnauazaans Admunnisunnna niaiinAsiidaninaduas
wannnane n1sffialan MawAsuulames Avruvainnany n1inaidalan nas
WasuameasAenlan fuBiwiaTamng
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wWasnlan sulduiddmuinisuazdaaan wazgasnan A3Rnnn1eevadiEan ATamnms
A mnnnanReiiEan ATRnnmare s 2RI L
Evolutionary theories, Darwinian concepts, Evolutionary theories, Darwinian concepts,
evidences for evolution, dating the fossil records, evidences for evolution, dating the fossil
population  genetics, natural selection and records, population genetics, natural selection
adaptation, the mechanisms of evolution, and adaptation, the mechanisms of evolution,
macroevolution, microevolution, speciation and microevolution, macroevolution, speciation and
biodiversity, the formation of the earth, plate biodiversity, the formation of the earth, plate
tectonic, evolutionary trees and timeline, tectonic, evolutionary trees and timeline,
evolution of life, human evolution evolution of life, human evolution
243401 | sufeudnisey 3(3-0-6) | sneiAuninal
Research Methodology
suifiaudiniaias nenmuatlgninig
Adauarnisdednlasen1sidy nnsdudu
ANINLNIRBNEITULATITNATET LA aad 89
ANNFAFINNITATE N1INMUALTTEINTURY
ngudaet1e n1aifivsausaniays nas
\Wanl¥Zaafinlunnsiiasnsiiioys n1suds
nauazagUnatinya
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 and conclusion
243491 | NN 10-2-2) | 243461 | duuu1 10-2-2) | Ususviasnefan
Seminar Seminar
N15AUAY N1939u9aNdaya N19AATIEA N198uAN N199uTIndeya N19ATIER
N9 @8RI9 (G78) n1aiEue n1eafilsns N9 88U 7897% (818) nr9daue N9
waznisnauiadnaiuludszifuniadiiu 21918 uazn1smeudadnainlulsziiu
Fanen NNAMTIAVIEN
Searching, collecting data, analyzing, report Searching, collecting data, analyzing,
writing (818), presenting, discussing, and report writing (if any), presenting, discussing,
answering question in biology and answering question in biology
243492 | nafinEnAasy 6 nefin | 243462 | naRnwNdwsy 6 wiefin | Udusiastadriuas
Independent Study Independent Study ANaBUIETIeReN

n19ANATY N193uTIndeya N19AAIIT
NNTRENTIENIN NITHNEAUD uazn1Tailsns
Hindiantedinngainen

Studying, collecting data, analyzing, report

writing, presenting and discussing in biology

AM9AUATT NT19INUNRNITNAADS
ANAUNITNARBY N193LAS12H N19188u
89T N19HENE wazn1saAUss Juwindie

NNFTUEINIEN
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Studying, experimental design,
experimental  practice, analyzing,  report
writing, presenting and discussing in biology
243493 | N1ARN9IU 6 vnafin | 243463 | n1aRNeIU 6 viafin | dduaiastgdriuay
Professional Training Professional Training ANBSUNES183YN
ANTRNURITR Feud iinyuilszaunigol nnaduAdn NSANURLR Bend tRnys
wazinuslueiiAgadesiviainet Tuanimu Uszaunisainaziinus weuifigadaeriv
U92naun1s 89ANIAIATINIaIaNTY 1TuY FaAnen tusamUszneunis eeAnsnIAsy
FINTUUAZHEND PIDLDNTYW WEUITENIUULAZILEND
Training, learning, gaining experience, improving Studing, training, learning,  gaining
working skills in biology in private or government experience, improving working skills in biology
sectors, report writing and presentation in private or government sectors, report writing
and presentation
243494 | @ndafnmI 6 vinafin | 243464 | anfaFne 6 niasfin | USusiasainiuay
Co-operative Education Co-operative Education ANDTUN9AEN
AFUGITRIM Bend isylsraunigol MsUTRem Bend Rayulszaunteod
wazvinuzluaniifeadastudaing Tugine uazvinuzhmiiAuadasideinen Tugme
wilneuBnialuaniulsznounis a9dng wineulnialuaniulsznaunis a9dng
NASTVIBLENTY NASTVEBIENTH REUTIIULATHIEND
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
Fananizfitaan 12 e | Fruawicituiten 12 visdagfin
nguATNFanS nguATNgFans
243323 | wanuEaRSLiT 5(2-3-6) | 91eAm sl
Ethnobotany
AN ANEMUE NTTTATILUNATH
aynarATIUREANTNY NTUNInNTzany 11
ansnduaznistiusylomd
Type, characterization, and taxonomy of
ethnoplants, Distribution, conservation and
traditional applications
243425 | NM9ARNLULNITVIARBSEINTURTA RS TeAm

3(2-3-6)

Experimental Design for Plant Science
nannITRugIuIaInIMARDIR U
AR5 AR N1TNANBUANNRAZIN N5
DEAULULUNKAITNAREY NFNARBILLLLNA
NAFYR UNUNITNARDINLLFNANYT0ILAY
I e Y R IRTI: POTL o L PR N GEAT

AN UGNATULAZNITNARBIN Y Agey
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918 N1TOANDYBITURALTNTNAUS 115
FATILANANTTIANDS
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
243474 | nnawnzdeaiieide 3(2-3-6) 243426 | nnawnzdeaiede 3(2-3-6) | Ususims1ednn
Plant Tissue Culture Plant Tissue Culture
WaRALazAEN19 NN TN s RE e e wARALaEARNT NIz Asiade
A1naausa] ey nstEUszleninnedinn angansing 7 2ty n1stiUsyleminnediog
3UTUU R RY nseeneiug Ry UTano ATUTULTRUE Y nnseneiug RT3
wntunands nsranislasnlsauazniens w1ntwaa1du n1snAnRrUannlsnuay
unwnel NN
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-free improvement, micropropagation, disease-free
plant production and medical purposes plant production and medical purposes
NENAMARIFIERT NIRRT UsuBangsinn
243432 | ZARNNUBIUNAY 3(2-3-6) 243431 | FANYNIBIUNEY 3(2-3-6) | Uduavimssdan
Insect Biology Insect Biology
FIINYTIUNZAIMNIRINNAIYADIUH A FANYIUAZAIMHNRINNATYYDILH A
WORNTIHVBIUNAY RIAAVIEI2BIUHEY LHAY NORNTIHIDNUNAY TLIPAVIENVDILHEY UNAS
dopn namauRnuEasiLiuTng AonduRLg Fomn narauRnuNasTTW Y AoaERYE
vasunAsTURY §09 ayuduazAsuonden vosuNasTURY @09 auduazAouonden
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
243433 | FoAnanvassien(3via 3(2-3-6) 243432 | FaAvenwssan(Evia 3(2-3-6) | Udusviasneinn
Endocrinology Endocrinology
Trs9a3n9iBennednin §39AMeNe895sU Trs9a3neBenieinia §39Aneee9szUL
son3vie uaziafivpssaslmludndiinszgnau sonlvia uaziafinesgeslunludniinazgn
nasuarandHiinszgndunas nswssuiiey Funasuardndldfinszgnaunds n1s
mMeiuarnsAauAnsruLsien (Bvieudnd WIEIAEUNI9ANINLATNITATUANTEUL
fnsvgnamasuas ifinszgnamas sanl3valudniinsvgndundouazldf
Anatomy, physiology of the endocrine system ﬂi:@ﬂﬁuﬂﬁd
and chemistry of hormones in vertebrates and Anatomy, physiology of the endocrine
invertebrate, comparison of function and system and chemistry of hormones in
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regulatory mechanisms of endocrine system of vertebrates and invertebrate, comparison of
vertebrates and invertebrates function and regulatory mechanisms  of
endocrine  system  of vertebrates and
invertebrates
243434 | UsReinayialy 3(2-3-6) | 243433 | UsAsAvanyial 3(2-3-6) | Usuasiasiednn
General Parasitology General Parasitology
‘gﬂLLUUﬂmm‘iLﬂuﬂiﬁm ﬁmgﬁuﬁwml,m: gﬂLLuu*’ﬂmmiLﬂuﬂ‘iﬁm ﬁmgﬁuﬁwmlmz
ANBOLANT 209U98R AINANRNETEIN9eD ANBMUFNIT 2DIUIAR ANHANAUTIENIN
tiuiuysan 8115 NN warn19tavii Wtiuiulsde 81015 1153798 warn1s
Parasitism, morphology and characteristics of SR
parasites, host-parasite relationships, symptom, Parasitism, morphology and characteristics
diagnosis and prevention of parasites, host-parasite  relationships,
symptom, diagnosis and prevention
243435 | {In@Angn 3(2-3-6) 243434 | {InE3nen 3(2-3-6) | Ususvimeneden
Ornithology Ornithology
Fouganeauaniinfiasnduazaniun Fougmaneauazniinfiasseduazuns
ATmun1T 8359n81 wafingaw daAdnen U ATWUINIT @TITNEN NQANTIN
DUNTNITIUIDIUN N1TBUINEUN HAnen ayNTHATIHIBIHN N1TERINEUN
Morphology and functions of bird organs, Morphology and functions of bird organs,
evolution, physiology, behaviors, ecology, bird evolution, physiology, behaviors, ecology, bird
taxonomy, bird conservation taxonomy, bird conservation
243471 | nNavARaA 3(2-3-6) | 243435 | BaAvenvecAduarnIadEIRe  3(2-3-6) | USusWassdyn 3o
Apiculture Bee Biology and Apiculture F1e3BIUArAIaT U
FoAnenvasie Wqﬁﬂiimm:mﬁ?}@mi FaAnenanle Wqﬁﬂﬁmm:miﬁﬂmﬁ T8990
ﬂ"l‘?lLﬁNﬁiiﬁ‘D”’lﬂiﬁ\iLL@tﬂ’WiLLfJﬂ%/\i TﬁﬂLLﬂ:ﬁﬁWg ﬂ’ﬁLﬁNﬁi:ﬁ‘D”]ﬂiﬁﬂLLZ\]Zﬂ’WiLL?_Iﬂ%/\i ﬁm?ﬁ
1899 WARSaTanReuazns s lomd nns ARSTanRsuaznisiszlen nsTiie
MR sgasnannasRTHAN9NSINEAT WaznTT AIUNFNNFTNENANTNNTILNY AT UWASNT
FANTINVALIAS FANNINIFRBIAS
Honey  bee  biology, behavior and Honey bee biology, behavior and
communication, colony development, bee pests communication, colony development, bee
and diseases, bee products and usefulness, pests, bee products and usefulness, utilization
utilization of honey bees in the pollination of of honey bees in the pollination of agricultural
agricultural crops and beekeeping managements crops and beekeeping managements
243472 | unadEIATYNNATESAS 3(2-3-6) 243436 | uNSSFEIATYNNLATEEAY 3(2-3-6) | USusiEsnein

Economic Insects
uHRIANIE  uNATI T NARS T uaasEas

NRHINET  UNAIARGETTNYNR

Lil
'

UNRIFmS Y
o o & @ =1 a @
LHRIFARAFNA U TSN uwazunaaRy
Wwizvinlam

Edible insects, natural product of insects,

pollinators, natural enemies, insect pests of

Economic Insects

R AWlE wnaa T DinAAT 9T unasta
NENINET WHAIARFEITHEIR UNaIARgAY
uHaIARgand unastuiituEon uazunasi
dunmeiinlan

Edible insects, natural product of insects,

pollinators, natural enemies, insect pests of
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economic  crops, insect pests of animals, economic crops, insect pests of animals,
household pests and insect-borne diseases household pests and insect-borne diseases
NENABINUTAIERAT NN INUTAEAS
243342 | WUGANARTURITRA 5(2-3-6) | 243342 | iugenansuoaadidodiv 5(2-3-6) | U5uBn9neAnn
Cytogenetics Introductory Cytogenetics
mauviad Taseadne winfluay AT ad Taseadne niinfiuay
woAnsssnasinslulon TnsTulmdidanwns waAnsananslaslulen Taslulonifdnuos
Aurn naiasuudaslaseadeuazamuam Ay n19asuulaslaseadnuadauan
Taslulen AanuaisinsnIAdmmantg Wig TasTulen AondNREN13TRWINTg g
AanSreaadsRrAnduazanmd waiialy mansrnarad TR duazed waialy
NIANEIAUGAERSERITRA ANTANEIAUG AR ERITRT
Cell division, structures, functions and Cell division, structures, functions and
behavior of chromosome, special chromosome, behavior of chromosome, special chromosome,
changes of structure and number of chromosome, changes of structure and number of
chromosome and evolution, cytogenetic of plant, chromosome, chromosome and evolution,
animal, and human, technique in cytogenetic cytogenetic of plant, animal, and human,
study technique in cytogenetic study
243441 | WUGFNERTIBINYEE 3(3-0-6) | 243441 | yiugAIaRIIDINYLE 3(2-3-6) | Usumiasiin
Human Genetics Human Genetics
AHSNugIUsRg AR S Tunsue AonRugIInneiugaans ey ud
AnRaUnfrasinuarlaslalon Tsanas AnRalnfzasiunazlasiulen Tsanig
Wugnssn wzdeiudu nsuszgndlimaile Wugnsan weiSeriudu nnsuszyndlé
n9enEamentunnsfneuaAdemnedin wadan1ven@aingnlunisfineuaride
RGN aRSERINye NNAM AUgAERIIBINYE
Basic knowledge of genetics in human, gene Basic knowledge of genetics in human, gene
and chromosome aberration, genetic disease, and chromosome aberration, genetic disease,
cancers and genes, application of molecular cancers and genes, application of molecular
techniques in study and research of human techniques in study and research of human
genetics genetics
243443 | walula@fifue 3(2-3-6) 243443 | walulad@fidue 3(2-3-6) | DAsneAm
243443 V‘Tufqﬂmm%ﬁﬁ:mmLLmﬁ%mmL‘ﬁy@aﬁu TeAm

3(3-0-6)
Introduction to Population and Quantitative
Genetics
U9eA1NIANA A nnsiaeuulasAaxd
1p9inuasdlunl A%mmnns Wugnssulag
nBnaresBunayg ANMNARIEARITENIN
\W3BYIA BRIIRUTNTIN N1TAALADN UG
maniUszansuazSinntusziuluanas
Equilibrium population, changes in gene
and genotype frequency, evolution, genetics by
between

effects, resemblance

polygenic
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relatives, heritability, molecular population and
quantitative genetics
243461 | wipllAvegadnan 3(2-3-6) | 243444 | wARANNEIIVIEN 3(2-3-6) | USuanmInudriuay
Biological Techniques Biological Techniques ANaB U930
N1959U99NUAZLAUS NI D19 N19Yin A1957059N LA USNEARA8E 11T
aladfen1suazanas nissmiledes nsld yinaladivaiasuazaas nisdmilede
gunsoluaziA3nsfianisiainen nnsl¥gunsoluazirdasdanisdainen n1s
Specimen collection and preservation, semi- 'mﬂgﬂLmeﬂgUWﬁﬁwmﬂ’mmﬁ
and permanent slide preparation, sectioning, Specimen collection and  preservation,
instruction of biological equipment semi- and permanent slide preparation,
sectioning, instruction of biological equipment,
drawing and photography in science
243462 | walulagan ey 3(2-3-6) | 243445 | walulagtannidesdu 3(2-3-6) | USuada9nuisInas
Introductory Biotechnology Introductory Biotechnology ANBB LT3N
wmaluladdanniiantsnanfis nandn waftantefidue wmalulagfann
99 n19nnzidgasagfuiuda n1sKEe \RBn1sWARTY N19NARTAT N13NIZIADY
Fndu nAflan1egRdniu Fonaitonianan WEaaFARALIA n1THAnTATN Inallanig
wasmmawmLaztntaAadon nalulad QRANTU BonaLA BN THARNEIUNAUTY
mandnqdaunid malulagddananniand wagtininisuandan maluladnisnsn
n1safdaLaznITuenaslsznauyAugd 9aun3d waluladanmniend nasarn
e A lAaanAnsusiusgnd uwaznIsuenanglsznauyAugfiie Wl
Biotechnology in plant production, animal mimﬁmﬁm&ﬁu%qwé
production, stem cell culture, vaccine production, DNA technique, biotechnology in plant
immunologic  techniques, biomass renewable production, animal production, stem cell
energy and environmental treatment, microbial culture, vaccine production, immunologic
fermentation  technology, biotechnology in techniques, biomass renewable energy and
chemistry, secondary metabolite extraction and environmental treatment, microbial
purification fermentation  technology, biotechnology in
chemistry, secondary metabolite extraction and
purification
246463 | Vindiatlagiuniedadnen 3(2-3-6) | 243446 | vindieilaqiunstiainen 3(2-3-6) | USusiwsuiriuay
Current Topics in Biology Current Topics in Biology U3uAeBunganeinn
NSAUAN  MeRnEn NsaeeTed uay NN3RUAN N19ANET N199LAT1EA way
AansninasrAdendeinenluiadiosng i Aensoinaenddeniedaineniwiodesine q
MU uilaqiin Afnswmaunshuifaqris
Search, study, analysis and discussion of the Searching, studing, analysis and discussion
scientific reports and current topics in biological of the scientific reports and current topics in
field biological field
naxFr AN naxdr el
243353 | BarAngnanian 3(2-3-6) T3 sl
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e BITTTEN

Tropical Ecology

Uszinneesdaduunlan n1anszanada
ABNBAINRYLVAZBU ATHARINNRTYNS
Fananuaziladaanialuanieu nsUsusa
20eReTiTAn s T UL MYnSau HANTTIL
91nN191A 8N AIBIINTNEINTAR BN
gadgaanunainnatentsianiniuszuy
farmansau n1stEnguinieiveinagnlu
msasnEnduasiiuyszuuiinmanien

Biomes,

distribution of tropical areaq,

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

243451

AANLADINANY 3(3-0-6)
Pollution Biology

AN YDA EYIN TNBINFLRE AN
fmmmmmmﬁmﬂfymmﬂwéfuﬁ'amﬁﬂu n19
Yasuuazufiladgninafis n1seusng
FNINUIARDHN

Types of air, water, and soil pollutions,

causes of environmental pollutions, protection

and treatments, conservation of environments

243451

FANeaaINaNY 3(3-0-6)
Pollution Biology

AN BIHAREYENNA TN UAINg
fin swmzasnafatiapnaaisbdandon
LATHANTZILABREEAR natfaeriuuazufily
flyynafie n1seuindan nwIndes

Types of air, water, and soil pollutions,
causes of environmental pollutions and effects

of pollutions on organisms, protection and

treatments, conservation of environments

J5uAtetuigsneien

243452

AREINY 3(2-3-6)
Limnology
NAMWLIARDHYINNIYAIN LA WazEanIn
VY A v o ¢ ' L Ada o
ABIUARINITA AHFNAUE NI NRITFIRAL
AUIARANUTR
Physical, chemical and biological
environments in freshwater, relationship between

living organisms and freshwater environments

243452

AREINYT 3(2-3-6)
Limnology

i pouanAvasiuaziginsreai
MMITASIURNUSH MBI T ULTRMINARLLY
#ine Jadanienienin 1l uardaninees
sruuAminaa svuudaminfluarsyuy
farminna n19dasuNnsEInNIaesTUL
faAniisuaziana nravymdeuang
ANTDMNTUAENGIN TaduRuandandisl
FvEnananianisTinesieidinluin nns
UsudauazniinfiaosReiiin Ufauius
sEdRsEInuazfnfiegende

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

water ecosystem, lentic and lotic ecosystem,

U5um1eaiungsngdan
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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

243454

AM9RARINATITFDUNINTINTNETINIUNIS
UgzlRuszuuiiae 3(2-3-6)

Biological ~ Monitoring ~ for  Ecological
Assessment
$aAngresdsuIndon uazszuuiion
UfdninsszndramaTuladfuReuandon
nrsousnddsuandon waz
NENBINTETTHNENR TMUETINUALAMNIED
Fiostiutunistisslominaznisonsndann
NANNAWNNENIN N1TANEILALNNT
Uszgndligtiyavinsiulnenszuannis
NNANEIFTRS
Environmental biology and ecosystems,

interaction between technology and

environments, conservation of environments
and natural resources, cultures and local beliefs
utilization  and

on the conservation  of

biodiversity, studying and applications on

indigenous  wisdoms based on  scientific

methods

3% s

naNdrTmARAN1sEAInedeaedin

naNdrIwARAN1sERIvis Ll aedii

Tangneaednn

a
9
Ny
9

NEAnenUarened

q
>
na
>

NiAnenUszynd

Tangneeinn

eAmdaseuliannmangnsou

e dasenliannmangnstn

243261

WgFnansvia 2(2-0-4)
General Genetics

mwﬁﬁuﬁmﬂmﬁuqmm% ATRUGNTTH
N130NNBARNH LA UTNTIHANAANUDILHY
WAARATUBNINTHBNHIBINUIAR N1T91RDY
FlB9UBIEue N1TLARIBanIsENLAZNNg
ATLAN N13FBHUTNALEWELATNI9ANIS
NRENUE WARANINB BN Wugrans
Aud WugAaAsUTzE1ng uazddmuinisg
sziuliana

Basic  knowledge of genetics, genetic
material, principles of mendelian inheritance and

extensions of mendelism, DNA replication, gene

243241

Wgr ARSIl 2(2-0-4)
General Genetics
mwﬁﬁyu;@ﬁuﬂmﬁuqmﬂm% a19
WUGNTTN NTAENDAANHULIUTNTINAIN
NANYDINWARUATUBNINHBNUBUNWAR
NM1391889A9L892895LE U N1TUARIDEN
2898ULATNITATLAN NTEBHUTHALEWIE
Wazn1afinNITNATERNE  AlANI9a
Badnen WugAIansuyEd Wugaans
Uszanns uasAdmunnsszsiuluana
Basic knowledge of genetics, genetic

material, principles of mendelian inheritance

and extensions of mendelism, DNA replication,

USusiagneian
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expression and gene regulation, DNA repair and
mutation, molecular techniques, human genetics,

population genetics and molecular evolution

gene expression and gene regulation, DNA
repair and mutation, molecular techniques,
human genetics, population genetics and

molecular evolution

A5 US UL ARIUWHNRANSANET
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