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WonEAER§YL 3(2-3)
(General Botany)
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General principles of plant morphology, anatomy, physiology,

ecology, classification and evolution. Uses of plants.

WANAUNTNITIUN 3(2-3)
(Principles of Plant Taxonomy)
fUgIU: 01401114
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Plant diversity, classification system, nomenclature, identification,

taxonomic characters, distribution and phylogeny. Field trip required.

Bnsdeeduesia 3(2-3)
(Introductory Plant Physiology)
ﬁugm : 01401114 uaz 01403221
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Basic knowledge in plant physiology: growth and development,

metabolism, plant-water relations and mineral nutrition.

neAN1ARIT (Plant Anatomy) 3(2-3)
ﬁuﬁm : 01401114
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Internal structures of plant cells and tissues, ontogeny and

evolutionary, development of structural features of higher plants.
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01401414

01401423

01401442

01401461
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TRNUUNEATUG 3(2-3)
(Seed Biology)
#UgIU: 01401114
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Reproductive processes, seed development and associated

physiological processes, ecology and classification of seed. Field trip

required.

Wu 3(2-3)
(Ferns)
ﬁuﬂm : 01401114

&ruguimen Hurinen neuunuagd TN Te iy AABATS
ANNAVATYNNANULATHETA finnsAnEuenaniud

Morphology, ecology, classification and evolution of ferns.

Economic significance. Field trip required.

warau b 3(2-3)

(Aquatic Plants)
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Botanical structure, ecology, classification and economic

significance of aquatic plants. Field trip required.

NONEAGATNIARUNN 3(2-3)
(Field Botany)
ﬁugm : 01401114
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Survey and analysis of vegetation with the emphasis on
physiological and ecological relationship. Plant management. Field trip

required.



01401462

01402311

01402312

WONHELATEFNA 3(3-0)
(Economic Botany)
‘ﬁuﬁm . 01401114
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History, botanical structure, geographic distribution, production
and economic significance of plants yielding carbohydrate, protein,
oil, fiber, dye and beverage. Medicinal plant and spices, horticultural

crops and economic forest. Field trip required.

Foad | 2(2-0)
(Biochemistry I)
71§11 : 01403211 %90 01403223 WraFaunianmi
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Cells and cell components; structure and functions of water in
cellular biochemical processes; buffer solutions; structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes

and coenzymes; and applications.

UfumntsTaad | 1(0-3)
(Laboratory in Biochemistry I)
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Laboratory on pH and buffer, spectrophotometry, biomolecular

modeling, physical and chemical properties; and analysis of

biomolecules, enzyme activities, chromatography techniques.



01402313

01402441

01402451

Touad 1l 3(3-0)
(Biochemistry I1)
ﬁuﬁm : 01402311
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Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis pathways,

biosynthesis of high energy compounds and photosynthesis, DNA

sequencing and control of gene expression in prokaryotes.

Angenlasd 3(3-0)
(Enzymology)
ﬁuﬂﬁu : 01402313
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Enzyme structure and function, enzyme kinetics, enzymatic

reaction mechanisms, non-protein biocatalysts, applications of

enzymes.

TANDIN e 3(3-0)
(Human Biochemistry)
fugou + 01402313
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Components, Biochemical mechanisms, metabolism and

molecular controls of important organs and tissues in human.
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01402471

TR uaan 3(3-0)
(Plant Biochemistry)
ﬁuﬁm : 01402313
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Structure and function of plant cell organelle, Structures, properties
and biological functions of plant cell wall, Photosynthesis,
Photorespiration, Carbohydrate and lipid metabolism, Nitrogen
fixation, Phytohormone and growth regulator, Plant pigments and

secondary metabolites, Plant genome, gene expression and regulation

in plant development..

AR TNTUINNg 3(3-0)
(Nutritional Biochemistry)

‘ﬁugﬂu : 01402313
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Metabolism, requirement, deficiency, absorption, transport and
excretion of major nutrients, vitamins and essential minerals; nutritional
requirement under special conditions and applications in food and

medicine.
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01416421

uanWugAans 3(3-0)
(Principles of Genetics)
ﬁuﬂm 0 01424111
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Cell and organelles related to genetics; genetic inheritance during
mitosis and meiosis; Mendelian inheritance and probability; the
extension of Mendelian laws; genetic materials, replications and
repair; function and regulation; gene and chromosome mutations;

quantitative and population genetics; extranuclear inheritance;

evolutionary genetics.
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WugAaninIAlTmAnng 1(0-3)
(Laboratory in Genetics)

‘ﬁugm : 01416311 visanFauiu
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Laboratory for Principles of Genetics.

s

WUgANAR TNl 3(3-0)
(Human Genetics)
#1gI1 : 01416311
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01416422

01416423

Mandelian heredity in human, function and behavior of genes and
chromosomes, diagnosis, therapy and genetic counseling of inherited
diseases. Applications of immunology, molecular genetics,
cytogenetics, cancer, environmental hazards, population and
evolutionary in understanding human genetics.

AUgAARST 3(3-0)

(Plant Genetics)

ﬁuﬁ’m : 01416311
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Basic concepts of genetics and its applications to higher plants.
Probability, linkage, chromosome aberrations, polyploidy analyses,
gene transfer in wide crosses, tissue and cell culture for plant

improvement, and genetic manipulation of plant cell.
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WUgAARTENT 3(3-0)
(Animal Genetics)
g 01416311 visanFauriu
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Fundamental of genetics and application in animal improvement.
Statistical procedures, population genetics application for breeding,
estimation of breeding value, heritability etc. Qualitative and
quantitative genetics. Genetic basis of some animal diseases and

disease resistance. The application of new biotechnologies such as

genetic engineering in animal husbandry.
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01416453
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AugAARSIeN TR IIaAu 3(2-3)
(Introduction to Cytogenetics)
NUgIU : 01416312 vizenFauriu
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Cell biology and behavior related to inheritance. Variation in
genetic material and the effect on expression and as well as evolution
of organism. Application of genetics in medicine, agriculture; plant and

animal breeding. Laboratory techniques in cytogenetics.
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wuﬁ;mmmﬁumqmﬁmﬁu 3(3-0)
(Introductory Molecular Genetics)
‘ﬁugﬂu 101416311
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Introduction to the structure and function of the genetic material.
Structure of DNA and the cellular and the molecular mechanism
underlying DNA replication, recombination, mutation, DNA repair,
transcription, translation and their regulations. The recent development

in this area will be discussed.
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01416457

Ta3gumnAlaasiu 3(2-3)
(Introduction to Bioinformatics)
fUgIU : 01416311
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Biological database, information retrieval, computer software
usage for nucleotide and amino acid sequence analyses, nucleotide

sequence and amino acid sequence alignments, prediction of RNA

and protein structures, data mining, genome analysis.

WUFIAINIIN | 3(3-0)
(Genetic Engineering |)
ﬁug”m : 01416311
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Gene cloning technique, DNA vectors, detection and analysis of
cloned genes, DNA amplification by polymerase chain reaction, gene
transformation in plants and animals, studying gene function by
induced mutation, DNA markers, application in agriculture, industry,

medicine and environment.

AUNLALLATRINNIENIALELLD 3(2-3)
(Genome and DNA Markers)
Mg : 01416456
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01416458

01416471

01416472

Plant and animal genomes, genome analysis, extraction of DNA
and general principles for handling DNA, hybridization and PCR
techniques, principles of DNA markers, hybridization based and PCR-
based DNA markers, applications and consideration for choosing

markers.
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uglANTINUURANNg 1(0-3)

(Laboratory in Genetic Engineering)
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Isolation of total DNA and plasmid, DNA digestion and ligation,

transformation, recombinant DNA detection and analysis.
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wuﬁ;mmmafﬂa‘::mm‘l,l,@xﬂ?mmﬁmﬁu 3(3-0)
(Introduction to Population and Quantitative Genetics)
ﬁuﬂm : 01416311
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Equilibrium population, change in gene frequency non random
mating, genetics by polygene effects, resemblance, between relatives
heritability, threshold characters and testing of equilibrium population

by molecular markers.

WUgANARNTANE LTI 3(3-0)
(Quantitative Genetics)
71§11 : 01416311
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01416483

01423113

01423351

01423352

Composition of gene in populations, environmental effects on gene
frequency, inbreeding and outbreeding, estimation of gene
quantitative contribution, heritability, selection and the correlation

between genetical and environmental effects.

[

Wuﬁﬁﬁfmm (Genetic Toxicology) 3(3-0)
‘ﬁuﬁm : 01416311
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Diseases of genetic, the biochemical mechanisms of mutation, the
mechanism of DNA repair synthesis, mutagens and carcinogens in

environment, the short-test systems of mutagenicity.

dmaaneniialyl 3(2-3)
(General Zoology)

AN audnd nannirlunisauunlssinndnduazadmunnig
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Biology of the animals, principles of animal classification and their

evolution.

4399812094 R T 3(3-0)
(Animal Physiology)
ﬁuﬂm . 01423113
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Systematic functions of a living organism in animal kingdom.

m’?‘ﬁwmmmﬁm{mﬂﬂﬁﬁﬁmi 1(0-3)
(Animal Physiology Laboratory)
‘ﬁuﬂm : 01423351 visanFauriu

UimEn19d ML 01423351

Laboratory work in animal physiology.
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01423421 minsEgNALNAY 3(3-0)
(Vertebrate Zoology)
fugIU 01423113
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Morphology, structure and characteristics of the vertebrates

classification with emphasis on evolution. Field trip required.

01423431 BUNTNITUIBIERT 3(3-0)

(Animal Taxonomy)
ﬁugﬂu : 01423113

ANARNFURIRUNINIIU AnEuraynIrdauaznfsulsfiululssanns
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Science of taxonomy, taxonomic characters and intrapopulational
variation, speciation and taxonomic decision on the species level,
taxonomic category and procedure of classifying, phylogeny and
method for constructing phylogeny, the rule of zoological

nomemclature and taxonomic publication.

01423441 Andliinszgndunas 4(3-3)
(Invertebrate Zoology)
fUgIU 01423113
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Tdnszandunas AnnsAnsuananiui
Morphology, anatomy, physiology, taxonomy and ecology of the

invertebrates. Field trip required.
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01423451

01423454

01423481

01424111

Inansauliva 3(3-0)
(Endocrinology)
‘ﬁugﬂu 1 01423351 i3n 002341
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Anatomy, physiology, chemistry and regulation of the major

endocrine glands.

NOANTINTIBIART 3(3-0)
(Ethology)
ﬁugm : 01423113
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Evolution of animal behavior, behavior of invertebrate and
vertebrate animals including of analysis behavior. Field trip required.
WANENIR98RT 3(2-3)
(Animal Ecology)
ﬁuﬁm : 01423113 waz 01422111

Wadnslsrans uazilaqesinge ﬁlﬁmﬁmﬁquﬁﬂﬁmmﬁmf
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Behavior, population dynamics and related environmental factors,
Field trip required.
NANTIINEN 3(3-0)

(Principles of Biology)
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Biological concepts, cells, introduction to metabolism, chemical

effect, cell structures, response and coordination, reproduction and

development, genetics and evolution.
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01424112

01424351

01424381

01424482
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T9InNnIALURNT 1(0-3)
(Laboratory in Biology)

‘ﬁuﬂm 101424111 visanFauriu

UfuEntsdmiunaniangaanen

Laboratory for principles of biology.

=

FINENVRILT AR 3(3-0)
(Cell Biology)
NugIu : 01424111
AnwnurdAryresaadniinsiig lasaiie uihnsauianszuaunis
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Major features of different cell type, organelle structure and

function, metabolic pathway, interaction of nucleus and cytoplasm.

AN 3(2-3)
(Ecology)
ﬁugm . 01424111

mmﬁuﬁuﬁiwdwﬁlﬁ%ﬁmmz?ﬁ'mqmé’@u LL‘].I‘].ILLNHﬂ’]ﬁ‘IMZﬂI‘ﬂ\‘]

I Aala

AN 47)AN9289417 TadeanfianguasiTin n1siuinveslssans

q

Aaa 1 a o

mmzﬁ”uﬁuﬂumi@géf;uﬁumm?ﬁlqmmmmwumﬂu wartleymuai
Tutlsymelng fnnsAneuenaniui

Relationship of living organisms and the environments, patterns of
energy flow, material cycles, limiting factor, community, population

growth, interspecific relationship and pollution problems in Thailand.

Field trip required.

TINL1VDINAN L 3(3-0)
(Pollution Biology)
AUgIU 01424111
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Environmental pollution and its effects to life, avoiding and

deduction of causes. Field trip required.
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02738311**

02738321
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ANINUANNNAENITININ 3(3-0)
(Biodiversity)
‘ﬁugﬂu 101416311
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Definition characteristics of biodiversity, component and causes of
biodiversity. Effect of biodiversity on pattern and process of
community. Biodiversity and ecosystem function. Value and causes of
biodiversity loss. Conservation, biodiversity measurement and
research.
Wqﬁmimm?ﬁ'qﬁ%ﬁm 3(2-3)
Behaviors of life
‘ﬁugﬂu : 01424111
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History and study approaches of animal behaviors and plant
responses; basic knowledge of behaviors in their physiology,
development and evolution; ecological value and application. Field trip

required.

AN9AUANNNTIN WIS NTUAL NG I g2 T 3(3-0)

(Plant Bioregulators and Applications)

ﬁuﬁm : 01401114
dsziRuazAmantifiresansnuANn19 TN IWlungN1eeandy

auweranw ainlaiu nsawevladn wiaw umedluamusens

falman daluun waznisianlddselanilunisasiduinaasive

-15-



History and property of plant bioregulators : auxins, gibberellins,
cytokinins, abscisic acid, ethylene, brassinosteroids, salicylates,

jasmonates and application in plant growth and development.
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02738361 Fnnenlu L@Q@Liﬁmrﬁ”m 3(3-0)
(Introduction to Molecular Biology)
ﬁugm : 01424111
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HWAT AN NITLIUNNIANAD nsuanilAgnEudan uaznnasuana
Aldule NNuansaantevdulnegnzuIUNITaF1eeNfisue nnsulaesvia
ulisfiu nsifeanuialnfvesd@uuaznisdenuas Guiunis
Wann1g walulagnieinusasuduuwinidue wazmalianiamnu
WugdANsy alunuazmalulatizasaluy lsan1eiugnssuuas
N193N1"

Introduction to molecular biology, genome structure of prokaryotes
and eukaryotes, DNA replication, recombination and rearrangement.
Gene expression ; transcription and translation. DNA mutation and
repair, genes and development, recombinant DNA technology and
genetic engineering, genome and genome technology, genetic

diseases and gene therapy.

02738371* A1391ANINNTANEN 2(1-3)
(Drawing for Biology lllustrations)
‘ﬁuﬁﬂu 101401114 war 01423113
mmzﬁﬁﬁmiummmmwmﬁﬁwm NANNITINANIN NN9I2LNER
LazasEazBANMesAsidin nsldAesiialunnananan
finsAnmuenannud
Importance of biology illustrations. Principle of drawing, painting
and interpreting picture of organisms for biology illustrations. Field trip

required.

* Agnila vy
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02738421 wpdalunTETaN LA AU M FaatNaNT 3(1-6)

(Techniques for Preparation and Preservation of Plant
Specimen)
#UgIU: 01401114

wAlAluNTIATaN LAz EN AL TN E Aaetnedn Faat1uia
o ' A A = y a
FIneN19ABNTRINT LN M la11nAaea LAZNITANKININANUAYNTNITIU
nsvinalasan uazaladniasiasiie] ieAnmlnssa¥ieresivg
~ = A
HNITANEUANADIUN

Techniques for and methods of preservation of fresh and dried
tissues. Preservation of plant specimens soaked in fixative solution for
plant research and taxonomic studies. Various methods of preparing
temporary and permanent slides for microscopic research in botany.

Field trip required.

02738422 nMaastyuaznNIALIna i 3(2-3)
(Plant Growth and Development)
#ugnu : 01401351
%umumm?‘ty FuTnvesfiasausGuaan n1sAasn N9LATEYNY
'ﬁlq U nnsaanAan NNIFANA NITNENLURING N1INGATI NITLINNN
N19ANGN ﬂ’]’iﬁﬂmﬁ@@”ﬂmﬂiw,l,@zmﬂuﬂﬂﬁ'ﬁm@ﬁiﬂmm?fylﬁuim
2RI
Processes of growth and development, germination, root
formation, vegetative growth, flowering, fruit setting, fruit development,
abscission, senescence, and dormancy. Internal and external factors
affecting growth and development.
02738423* nsldlssTamianansdseneaummanilune 3(3-0)
(Utilization of Plant Secondary Compounds)
ﬁuﬂm : 01403221
nsdawnsziansilsznauyRanilung nasldissTamiuazmonuilune

Biosynthesis of plant secondary compounds. Utilization and toxic.

* Agtle vl
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02738431

02738432*

02738451

* Agnila vy

[ %

NANYNANARNTART 3(3-0)
(Principles of Zoogeography)
ﬁuﬁm 101423113
UANNINNNNANGATART JUULLATUNINITAE LNUINNNY
Uszdfrnand dupsnsanaasiugnssuiaztvanen luniannatiadlus
nouNanna1ealad ITmuinisresdiandniwazgiaansdniueslan
Priciples of zoogeography, distribution pattern, the roles of history,
the interaction of genetics and ecology in development of speciation,

the species equillibruim theory, the evolutionary zoogeography of

communities and major zoogeographical regions of the world.

%ﬁwmmmuum{iﬁ 3(3-0)
Aquatic Insects Biology
ﬁuﬂﬁu: 01423113
ANRALAZATAUINTUBILNAY BUALLAZNIIIARNLUNEUALYD
WA meﬁfag’mﬁﬂ TAsaaineguau 9999830 N9Lliusianiednigu
AINLUATATIINEN TINeUszang wadmslseanng ANANRUE 1L
Tdamg rm‘ﬂizqﬂm"lumiﬁmmmammwﬁﬁ ﬁmiﬁﬂmu@ﬂmmuﬁ'
Origin and evolution of insects, orders and key to aquatic insect
orders, habitat, communities, life history, morphological and
physiological adaptations, population biology, population dynamics,

trophic relationships and application to water quality monitoring. Field

trip required.

Fadlszeng 3(3-0)
(Applied Biochemistry)
7§11 : 01402313
) = = v
m@ﬂ?zgﬂmmmmﬂumumm? g1 NITINHAT ‘ﬂqlﬁ]?ﬂ’]‘ﬁﬂ??&l
nsunneuazduandan An1sAnEUananIun
Application of biochemistry in food, pharmaceutical, agriculture,

industry, medicine and environment. Field trip required.
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02738452**

02738461

02738462*

* Agtle vl

= Agdiuilge

WARLTEIRANANINENANER TN N 4(3-3)
(Physical Chemistry in Biological Science)
ﬁuﬂm : 01403111

UANQUUNAAARTNITNAN Aaunar1ans waznalnaesd)izen
nadual tadl i luszuudanan aaunaransraaeultd waznng
dszgnslunisfnemisinenaanfann

Principles of biochemical thermodynamics, kinetics and
mechanisms of biochemical reaction, electrochemistry in biochemical

system, enzyme kinetics; application in biological science.

watlAnTsane el 3(3-0)
(Plant Gene Transfer Technology)
71§11 : 01416311
o ac v = a o & 1 =
RANLAZITNITATINTADN L LLUUNA LA LA LL@%ﬂW?ﬂWﬂVI@@HHQﬂN@N
v =
LGN
Principles and experimental techniques of making recombinant

DNA and nonsexual gene transfer in plants.

IneNANERFIIN WAL T NN TR 3(3-0)
(Applied Biological Science for Life)
g1 : 01425313

) a o= a rdld aa
UNUIUBANINEN mmmmm‘wmﬂ%qnmmmmmﬂmwm plulan

q

TAqiiufTundL Aauandan LaznITunmNe LARINNILAZNIINGS
A19N9EINN malulatiavenaiien1stan N19aane N1sALIAN

o [ % I a e dl [
WAZATIATL WANIUTININUATASEAR InATUIaETINNINeIRIF NS
v1A Wz AUE1e nseddmeviaden i lunisudsdussiuununans

TunrraFranansneiag ldnaTulagdonn In1sAneUananiui
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02738471

02738472

02738473

Introduction of applied biological science for modern and
perspective life in energy, environmental and medical science. The
resources of biological macromolecules and production. Clean
technology for production, degradation, remediation and monitor.
Biofuel and production. Biotechnology for handle the epidemics.
Intellectual interaction in International Genetically Engineered Machine

competition (IGEM) projects. Field trip required.

NTENEATNNIINENANFRSTUNN 3(2-3)
(Biological Science Photography)
ﬁuﬂm : 01424112
NANNITUAZINATARTNNTENENNNIINLANGAFTIININ ANNTANEN
wen&uh
Principles and techniques of biological science photography. Field

trip required.

LATRINANANENANGATTAININ 3(2-3)
(Instrument for Biological Science)
fUFI : 01424351
[ % a ada ¥ dl A a o a =

PANNNTUAZNATATENNT M LATRINAIFENINY VAN AR FTININ
a =S dl
UNTANTEUANADIUN

Principles and methods of using the research instruments for

biological science. Field trip required.

ﬂﬁiﬂi:aﬂﬁmmﬁqmefmﬁwmﬂmmﬁqmw 3(3-0)
(Computer Application in Biological Science)
ﬁuﬁm 101418112 viva 01418113

mafﬁ@mﬁwaLL@xEuLwﬂiﬁm NIANHIUUBUIMALTER sTL
ansgumA sruugudeya waznisuszensldauneniomeiyniesinu
EANARTIININ

Data communication and internet, the study on internet, information
system, database system and computer application in biological

science.
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02738481

02738496

02738497

02738498

TneRnaguan 3(3-0)
(Community Ecology)
AUgI : 01424381

PANNNIN RN AN IIAIANTIN ANEUS AN UAZUULILNY
fladeiinaralasaadng @hasnn ANNEFNRLS T unsLay

. . o o . Y
NMTANENEANAINL NNTasuLd asuwnun nasdszens nsundaym
N3ANI989INTIALNAIANAINTINNIN AN T ULl agvisaNu

Principles of community ecology, characteristics and patterns,
factors affecting, community structure, stability, food web
relationships, energy transfers and succession. Application used to
solve problems concerning the management of natural, altered or

reconstructed communities.

(FRRNIZN NN AIARSTININ 1-3
(Selected Topics in Biological Science)
o v dl 1 a o= o a o Y dl'
Wadanuraulanisananransaniwlussauiloynss dodazas
wlaswldlulsaznian1s@ne

Selected topics in biological science at bachelor's degree level.

Topics are subject to change each semester.

ANNUN 1

(Seminar)

|
¥ A

nauelazailmaideniiaulanisineaansman wluszau
Beyeynms
Presentation and discussion on current interesting topics in

biological science at the bachelor’'s degree level.

aTFeRTIVC I 1-3
(Special Problems)
= ¥ v a o= o = = =
miﬂﬂmmﬂmmmwmm@mmmwazmuﬁmmﬁm LLASLIEILILTEIN
= [
wedilueeen
Study and research in biological science at the bachelor's degree

level and compiled into a written report.
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02738499 NMTUNUNNANEANFRSTININ 1
(Specific Practicum in Biological Science)
= = a vy o y Aa v o
ﬂ’??ﬂlﬂ\ﬂuL‘W@L@?N@ﬁ"]\‘l‘i’]ﬂH%LL@%ﬂ?Z@Uﬂ’]ﬁ‘ﬂﬂuﬂ’}uVILﬂﬂf)?l‘ﬂ\‘lﬂ‘]_l
AINYNANARTTININ
Specific practicum for technical and professional experience in

biological science.

-22-



