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Wugmaainuiia 3(3-0)
(Genetics and Life)
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Life and evolution, continuity of life and heredity, genetic material, structure and
action of genetic material, inheritance, sex and sex determination, natural and artificial
mutations, genetics and environment in daily life, genetic toxicology, genetics and

biotechnology development.

wanWugaans 3(3-0)
(Principles of Genetics)
ﬁvug’m 1424111
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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.

Wugemaainaljianis 1(0-3)
(Laboratory in Genetics)
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Laboratory for Principles of Genetics.
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Wugmaasnu§ay 3(3-0)
(Genetics and Society)
WU : 424111
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Composition of life, genetic material behavior, continuity of life, sex and sex
determination systems, human traits and their inheritances, genes in population and the
effects of certain factors, improvement of the quality of life including genetic

conservation and genetic counseling.

Wupmaa iy 3(3-0)
(Human Genetics)
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Mendelian 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.

Wugmaa iy 3(3-0)
(Plant Genetics)
WUZW : 416311
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Basic concepts of genetics and its applications to higher plants. Probability,
linkage, chomosome aberrations, polyploidy analyses, gene transfer in wide crosses,

tissue and cell culture for plant improvement and genetic manipulation of plant cell.

Wugmaaiaad 3(3-0)
(Animal Genetics )
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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.

mawzidsaitaiaiNansangenduluie 3(1-6)
(Tissue Culture for Gene Transfer in Plant )
NI : 416312
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Principles of plant tissue culture; special techniques in plant tissue culture;
mutation breeding by tissue culture, embryo culture, anther culture, protoplast culture

and fusion; various techniques of plant gene transfer; recent knowledge in related fields.

Wugemaaivaasadiiasdn 3(2-3)
(Introduction to Cytogenetics )

W3 416312 wIawTaunu



416453

416456

T AINUURENY ANTINVBILTARNLNLINLMNTENENDAANBIULVRITINTIA AW
. da X, o o
LLﬂiﬂi’Julu‘lﬁu’mWWgﬂiiN Iﬂﬂ&JISIJMLLamaYIm@mu@aaﬂwmzmdwuqmm
a o A Ada 6 o v ' dq"IL ¥ v 4
IAUINIVBIRINTIA miﬂizﬂqﬂ@lmm’mgmmu Yldnmssunmsunnduaz
& o s v A v & a & 2 v a wa A2

mimwmmmumiﬂiuﬂ?‘lwuﬁqwmmmm mﬂuﬂLuad@‘ﬂu%aaﬂgu@lﬂ’lﬂumiﬂmm
Wugmaasioad

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 to
genetics in medicine, agriculture; plant and animal breeding. Laboratory techniques in

cytogenetics.

ﬁuﬁqma@ﬂmaqmﬁvadﬁu 3(3-0)
(Introductory Molecular Genetics)
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Introduction to the structure and function of the genetic material. Structure of
DNA and the cellular and molecular mechanism underlying DNA replication,
recombination, mutation, DNA repair, transcription, translation and their regulations. The

recent development in this area will be discussed.

WugIanyaw | 3(3-0)
(Genetic Engineering I)
WUZ : 416311
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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, applications in

agriculture, industry, medicine and environment.
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nauaziaIaananemadiduie 3(2-3)
(Genome and DNA Markers)
NI : 416456
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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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Wusiansluans 1(0-3)
(Laboratory in Genetic Engineering)
Nugiu : 416456 wiawsawriu
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Isolation of total DNA and plasmid, DNA digestion and ligation, transformation,

recombinant DNA detection and analysis.

ﬁuﬁqma@i’ﬂiz"ﬁ’mmazﬂ%mmﬁaoﬁu 3(3-0)
(Introduction to Population and Quantitative Genetics)
Mg : 416311
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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.

WupmaaiansuzlIano 3(3-0)
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(Quantitative Genetics)
WUZW : 416311
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Composition of genes 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.

Wugmaaiadiamaad 3(3-0)
(Mathematical Genetics)
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Probability and it application to Mendelian population and quantitative genetics.

Wugmaa T Tauwiny 3(3-0)
(Genetics and Evolution)
Mg : 416311
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The evolutionary theory, phenotypic variation as a result of genetic variation,
maintenance of polymorphism, population genetics, the origin of species and the

maintenance of uniqueness, role of hybrid in evolution.

ﬁ'uﬁqmam’ﬁnﬂﬁw HILRZWOANTIN 3(2-3)
(Ecological Genetics and Behavior)
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The roles of ecology and behavior on the survival of species possessing

different hereditary factor.
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(Genetic Toxicology)
ﬁuﬁ’m : 416311
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Diseases of genetic, the biochemical mechanisms of mutation, the mechanism
of DNA repair systhesis, mutagens and carcinogens in environment, the short-term test

systems of mutagenicity.

416496 L‘%aamm:maﬁuﬁqmm% 3(3-0)
(Selected Topics in Genetics)
WUZ : 416311
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Interesting topics in genetics. Topics are subjected to change in each

semester.
416497 CHEGTS! 1
(Seminar)
mykusuauazafunewdafihaulamaiuseaasluzduliygna’
Presentation and discussion on current interesting topics in genetics at the
bachelor ‘s degree level.
416498 Uy 3

(Special Problems)
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Research study at the bachelor ‘s degree level and writing a report.
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421211 T Tia uazRaLIasaw 3(3-0)
(Radiation Life and Environment)
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Energy and human, types of radiation and sources, radiation and life, biological

effects of radiation, radioecology, nuclear energy in everyday life.

421212 Insnemaasiiafes 3(3-0)

(Nuclear Science)
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Atomic nuclei, nuclides, radioactivity, law of radioactive decay and the natural
radioactive series, interaction of radiation with matters, nuclear reactions and nuclear

reactors.

mMytlosnuisa 3(3-0)
(Radiation Protection)
WU © 421212
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Radioactivity, principles of radiation, dosimetry and instruments, effects of
radiation with matters and living organisms, biological effects of radiation, radiation
protection guides, external and internal exposure protection, environmental radiations,

acts and regulations: atomic energy for peace.
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msiasnuisgniadjuanis 1(0-3)
(Laboratory in Radiation Protection)
Nugiu : 421311 wiowdouriu
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Laboratory for Radiation Protection.

WMaRANTIATIR 3(3-0)
(Radiation Detection Techniques)
Nug1u : 421212
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Radiation detection and measurement, ionizing radiation and its interaction with
matter, statistics of detection system, radiation detector and detection system, gas-filled
detector, solid scintillation counting, liquid scintillation counting, semiconductor detector

and non-electronic detector system.

421314 waianIassRMeljianis 1(0-3)
(Laboratory in Radiation Detection Techniques)
Nugu : 421313 wiowdouriu
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Laboratory for Radiation Detection Techniques.

421315 mﬂﬁﬂmoﬁ’sLﬂ&'yﬂuq@ammw 3(3-0)
(Nuclear Techniques in Industry)
Mg : 421311
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Industrial radiography, X-ray fluorescence technique, radiation transmission
technique, radiation scattering technique, neutron technique , radiotracer technique,

radiation processing.
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421316 WMARANTENENINAIBTIR 3(1-6)
(Radiation Imaging Technique)
WU : 424111
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Theory of radiography, types and properties of radiation in radiography, films
and film processing, image plates and their applications in industry and agriculture,
principles of autoradiography techniques, digital processing, applications in biology and

agriculture. Field trip required.

T Ainonamdosdn 3(2-3)
(Introduction to Radiobiology)
WU : 424111
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Radiation absorption and radiation chemistry, water radiolysis, radiation
biochemistry and interaction of free radicals, radiation effects on cellular damage,
radiosensitivity and modification, radiobiology in clinical application, radiation effects on

major organ system of mammals and radiation effects on plants.

mafianmsanusasaislalalndnisdiinen 3(2-3)
(Isotope Tracer Techniques in Biology)
WU : 424111
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Basic knowledge of nuclear chemistry setting up isotope laboratory, nuclear
reaction and synthesis of isotopically labelled compounds, principles of radiation
measurement and types of radiation detector, liquid scintillation counter and sample
preparation, experimental design using isotope tracer techniques in biology, applications

in agriculture and environment.
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(Introduction to Nuclear Medicine)
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Principles of nuclear medicine, radiation safety in nuclear medicine, dosimetry
of internally administered radionuclides, nuclear medicine instruments, radiochemicals

and radiopharmaceuticals, clinical nuclear medicine.

421331 ANTuannWSIFRInsaw 3(3-0)

(Environmental Radioactivity)
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Sources of environmental radioactivity, physical and biological transport
pathway in atmosphere, terrestrial and aquatic through food chain, environmental
monitoring and surveillance, lesson from nuclear accidents, risk and environmental
impact assessment.

421411 mAAleNeAlasidmefiefes 3(3-0)
(Nuclear Method of Analysis)
WUZ : 403111
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Principles of nuclear chemistry and analytical methods, nuclear instrumental
analysis, applications in chemical processes, nuclear medicine, industries and

environment.

421412° MINATA LM TS DIUEITITOND 3(2-3)
(X-ray Fluorescence Analysis)
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Atom excitation, X-ray fluorescence, sources of primary radiation, X-ray tube,

secondary radiation, X-ray detectors, matrix effects, qualitative and quantitative analysis.
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FiRuazmInaeiug 3(3-0)
(Radiation and Mutation)
Mg : 416311
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Radiation and chemical mutagens, induced mutations by radiation and
chemical mutagens, molecular basis of mutation and DNA repair mechanisms, mutation

research and its application, environmental mutagenesis and mutagen testing.

Ssduaslelalndlumainuas 3(3-0)
(Radiation and Isotopes in Agriculture)
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Applications of radiation and isotopes in agriculture and biology, uses of
radiation in food and agricultural product preservation, entomology and plant
breeding,animal production and

health, applications of isotopes in agricultural researches.

L‘%aamwwzmo%’a%ﬂizﬂqﬂﬁuazvl,aiﬂ'ﬂﬂ 3

(Selected Topics in Applied Radiation and Isotopes)

A o o A

Fasamzmeisidszanduaslalalnuluszauligyned wdeitesdfouulas
ldudazmamsdnm
Selected topics in applied radiation and isotopes at the bachelor ‘s degree

level, Topics are subjected to changed in each semester.

AW 1

(Seminar)
mybhusuauazafunewdafihaulameisiszgnduaslalalndszdulSygn
Presentation and discussion on current interesting topics in applied radiation

and isotopes at the bachelor ‘s degree level.
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%wﬂ%'uﬂ;o

421498 Uryniiee 3
(Special Problems)
mifnmduaimfaflzgndusslalolndszaulSygieiuasSouEoadon
uasaw
Study and research in applied radiation and isotopes at the bachelor ‘s degree
level and compile into a written report.
o A
d121d AN
423113 gardngmly 3(2-3)
(General Zoology)
T nsmenuga’ nanmslwnsiuundszsiangaiuasitamnnsvesdad
Biology of the animals, principles of animal classification and their evolution.
423243 MIAUINHIA8E 3(2-3)
(Museum Collection)
Mg : 424111
MITILTINUAZALINHFATEATUN IO UM IFOULAZRBIANTATAMN N3
SasRRsAMY mMaesoudfesanifiudatedad madon aSunouszsuun
Tedeva9f0t AR TA IR Fnafivinmaiagwdailifinszgnaunasuasiinizgn
funas marlasanszgn nIaaslausznIndedainufion
Animal collection and preservation for class study and museum, zoological
management, preparation for collection animals labeling and catalogue of museum
specimens, preservation method for invertebrates and vertebrates, the preparation of
vertebrate skeletons animals transparency, and moulding methods.
423251 #TINeNvaINL 3(2-3)
(Human Physiology)
Nug1u : 424111
wihfluazszuumelusnenm U“}Jawgwﬁ
Systematic functions of the human body.
423311 meinmamaasidIouifisusainesian 5(3-6)
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(Chordate Comparative Anatomy)
WUZW 1 423113 138 424114
= = o A . s 1 v v a e
nadIsuwm yuamungﬂau%mLmazwaﬂlumﬂmomwLLaznwmmi

Comparative study of the vertebrate in their structure and evolution.

423351 MHINOVRIFAT 3(3-0)
(Animal Physiology)
Nugw : 423311
wihfim lWasszuumelusismesasdas

Systematic functions of a living organism in animal kingdom.

423352 fIvingvadsainaluans 1(0-3)
(Animal Physiology Laboratory)
Nugu : 423351 wiowsouru
YHUAMIEMILEIINVITAT

Laboratory work in animal physiology.

423361 ﬂi?f@ﬁﬂﬂ’n,ﬁadﬁumaqmwﬁ 3(2-3)
(Introduction to Human Parasitology)
WU : 424111
fugwinen 1anitia midade wendiudieiiminuguuazilosiudaiioad
a a v ¢ Y A o o dg v a &
LAEINUAUNENTUAERAIVIUN DI THAR tyﬂﬂﬂmﬂﬂisﬂlumguﬂ
Morphology, life cycle, transmission, pathogenesis, method of control and

prevention of important protozoa, helminths, and arthropods cuasing disease of man.

423413 lulasinafiansgad 3(1-6)
(Animal Microtechnique)
W3 : 423113
aa a ﬁ' A @ €6 o & 6 A =S v v [ 4
esuuitaidavasred iidusladanisivenmsdns AIUNABIFANTIAU

Preparation of permanent slide from animal tissue of microscopic study.

423414 Fnentanyila 4(3-3)
(Embryology)
Nugn : 423113 wia 424111
masfasadruRuiuazm Il jaud muaigidule vaslafnmuuirawue

dourasdailinszgnaunds naaiyiiaung



423415

423416

423417

423419
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Gametogenesis, fertilization, development of zygote and embryogeny of

vertebrates, anomalies.

nsnenvlavasdailufinszgnaunas 3(2-3)
(Embryology of Invertebrates)
W3 : 423113
v [ G v & a a a a ' Al v | a
NIRIWLTRNTUNUD nMIdfaus mimirgL@nﬂ@r‘uaﬂmwwauumamﬂumaau
a 1 s >
mada@lﬂuungﬂauﬂad
Gametogenesis, fertilization, development of zygote and embryogeny of

invertebrates.

amuIinamans 4(2-4)
(Microanatomy)
WUZ 1 423113 138 424111
o ' 6 dq’ A a o A s a
lassasuazaudsznauvadiadiitaliia uazszuy mmﬂuamum:gﬂau%m
Imqa%w’mﬂﬁaagamiﬂﬁ%Lﬁﬂmau LLazqmauﬂ'@maamiﬁ@%
Structure and component of cells, tissue and organ system in the vertebrate

body, the ultrastructure and staining properties.

mafulavadiTadzas 3(3-0)
(Animal Cell Growth)
WUZ : 423113 138 424111
= a a a & a &a a
MR BLUaINSTILA S msmuqumimﬂmmﬂumaa nMItnalrasNalné
o P A
FNMNLINRDA LLa:ﬂﬁmwma@amimuI@
Biochemical changes, growth regulation at molecular level, cell transformation,

reactions neighbouring cells as well as its surroundings, factors controlling cell growth.

Inenszgn 3(2-3)
(Osteology)
WUZW : 423311

maniyreInszgn dmLznay laneis unsdugwinenundveszuulassing



423421

423426

423427

423428
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Development composition, structures and normal morphology of the skeletal

system.

dnilnizgndund 3(3-0)
(Vertebrate Zoology)
W3 : 423113
a ' o A a o a v v a o =
anumxgﬂﬂwaoamum:gﬂau%m mvadszian wuluduwitauns §
MIANIRBNFDIUN
Morphology, structure and characteristics of the vertebrates classification with

emphasis on evolution. Field trip required.

nBuInen 3(2-3)
(Ornithology)
v‘\iluugﬁu 1423113

anwuclasIaie LLax‘mﬁ’]ﬁ“nadai’naxLL@iazszuumaduﬂ WOANTIN AN
weIngn mﬁ%mﬂm&mé’ﬂmﬁﬂm%mu ﬁmsﬁﬂmuaﬂamuﬁ

Structure and functional characteristics of birds, behavior, biology and ecology,

classification. Field trip required.

%mé'@'ﬁamaﬂﬁwuu 3(2-3)

(Mammalogy)

W3 : 423113

(2
¥ o

élﬂiﬂmziﬂi\‘lﬁ%ﬁ\‘iLLaz‘Iﬁﬁ;’]ﬁﬂFNa’?&l’JzLL@ia$i$UﬁJ°ﬂadi%’@]’iatl\“lﬁﬂﬂ’.] auy iLa

LAZIIAIWINT WOANTIN T2ANe wazfhiainen m%‘huuné’@iamgﬂﬁ’sﬂuumwﬁn
agﬂiuﬁ‘ﬁ’m fimsfnsuenanud
Structural and functional characteristics of mammals, origin and phylogenetic
relationships, behavior, biology and ecology, classification, Field trip required.
nendadinasaan 4(2-6)
(Herpetology)
V‘\ilvug’m 1423113
é’ﬂumﬂﬂidﬁ%’wLLax‘mﬁTﬁl“naaai’mxu@iaz‘i:uu“naaé’@’fauﬁuﬁ’muﬁuummz
FafiBosanu Aufia uazdiawins WHANTIN TINeuaziineing MIuuwnEas
auﬁuﬁ:ﬂanﬁuun LLazé'@ngammu mu%é’ﬂa‘%ﬂﬁmu fimsfnsuensnud
Structural and functional characteristics of amphibians and reptiles, origin and

phylogenetics relationships, behavior, biology and ecology, classification. Field trip required.
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423431 aunINAITUFNT 3(3-0)
(Animal Taxonomy)
Nugin : 423113
mam“‘uadaumﬁmu &'ﬂMmza1{:ﬂiw‘imuLLazn’muﬂ‘sﬁﬂuﬂiz"mm MILNAR
Hgsuaznrdaauluszausllas éwﬁuﬁuagmu%mmmzLmedmsﬁ‘hLLuﬂﬂszm'ﬂ e
Famnmauagdsnasimoifamng ngnsisenfanmigaiineuaseRuing
aUNINITH
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 nomenclature and taxonomic publication.
423441 Faflifinzgndunas 4(3-3)
(Invertebrate Zoology)
Nugw : 423113
Fugwinen mednna §33ne) aunsninuuazineingsesdalidnizgn
Funas Snsansuenanwi
Morphology, anatomy, physiology, taxonomy and ecology of the invertebrates.
Field trip required.
423443 T¥newedlueniFon 3(2-3)
(Biology of Cnidarian)
Nugw : 423441
ﬂﬁé‘fﬂ%u’m%%i ﬁagm i é’mgﬁuemmuaza‘%ﬁﬂm“uaﬂumﬁﬂu fimsfnm
wagufi
Classification, habitat, morphology and physiology of cnidarians. Field trip
required.
423445  FAngrvaslwslndy 3(2-3)
(Biology of the Protozoa)
Nugn : 423113
laseaid ﬁuqma@ﬁmzaaﬁl,ﬂl,uaﬁ?“uadiwﬂwfh a‘vgﬂm‘imu MLy
é’aatmuazﬂ’mwwugm fimsfnsuananudi
" Amniiuiles

RS RN
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423452

423453

423454
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Structures, genetics and organelles of protozoa, taxonomy, sample collection

and cultivation. Field trip required.

Fnendevlivie 3(3-0)
(Endocrinology)
Nugw : 423351 wia 002341

gaslunludas wihfluazanuiayzesdenlivie

Anatomy, physiology, chemistry and regulation of the major endocrine glands.

mM3liaainaaes 3(2-3)
(Using of Laboratory Animals)
W3 : 423113
A @ ¢ ad Aa wa o ¢ ' v A v
mMIlfangainaaay AInsljuddesainasadegiignass WalikaniInaaas
GERCIOPRIAG IR assmmsmém%’uﬂ'[ié’@fmaad
Choosing of laboratory animals and manipulation of them in order to obtain

exact experimental results, Ethics in using of laboratory animals.

a‘%ﬁwm%’ugwaaé’w? 3(3-0)
(Advanced Animal Physiology)
Nugn : 423351 win 423352
wihiesunsszuulassnduauazmsisulna 9 NNFITINGNVDINAT
Function in detail of systems interested in the animal body and the current

published research.

WOANTINVBINGAT 3(3-0)
(Ethology)
Nugn : 423113

Tiawnsvaangansmwaasdad wodnsmwvasdailidnizgnaunduazaail
NILANFUNANI Summensinganssurasdaiudazaiia insAnsuanaoud

Evolution of animal behavior, behavior of invertebrate and vertebrate
including of analysis behavior. Field trip required.

MHTINLVITzuLUIEan 3(3-0)

(Neurophysiology)

BTN
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423461

423462
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WUZW : 423251 138 423351
o o @ & A \ =
NIINNTBVBITN B vlmauvm 'ﬂ&lﬂizéﬂ‘ﬂ L‘ﬁaaﬂiiﬁ’]ﬂLLasz}(ﬂﬂiiN@ﬂd 5 iR
Lﬂuﬁﬁnﬁ“uamuadLLazszuuﬂizmwﬁﬂﬂ i’;&ma‘lﬂmiﬁwmuuazmsmuqma\ﬁzu
Urzamluuysduazludad
Functions of the brain, spinal cord, nerves, and sense receptors, and all

activities subjected to be brain functions, mechamisms in human and animal.

%meiauvlj”vial,l,axmi%uﬁuﬁj 3(3-0)
(Endocrinology and Reproduction)
Nugw : 423351 win 423352

mmé’uﬁuﬁ%zijszuum‘s%nﬁuﬁjﬁmzuuﬁu g MAgitaslasianzagnibs
nlalariuiudosnsasfisusnzdsuldlniudsslomile mmq"uaaé’numzﬁﬁ@ﬂﬂa
uaznIasnuinm

Relationship of reproductive system and other systems, especially endocrine
with emphasis upon characteristics which altering for economic benefit and causes,

prevention and treatment of endocrine abnormalities.

IRaINEN 3(2-3)
(Parasitology)
Nugw : 423113

FUTIUINYT NIIIATILUN i'gé'ﬂ?‘ﬁ%maaﬂs%@ﬁLf‘"}lmﬁaaﬁ'umguﬁl,!,azé'@rf
Be9 nafiansiivinedagng

Morphology, identification, life cycle of human and domestic animal parasites,

techniques for sample preservation.

AINARBUAINAN 3(2-3)
(Nematology)
W3 423113

FUTIUINYT F3TINGT AIEINDINAIYINITIAVBINUDUAINAN

BTN
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423481

423491

423496
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Morphology, physiology, ecology and life history of round worms.
menpddunmaTuuiy 3(3-0)
(Comparative Immunology)

W3 : 423113
sauladflusznalnuasszuniduiu whinlolngs Inladtuesnaunduud
= =) a v o a A o a v A a % I
L‘L]iEJ‘LJL'YlEJUﬁz‘U‘LIQNquﬂuiuﬁ@lﬂwllﬂiwmﬁuﬂﬂdLLGtﬁ(ﬂ’JNﬂiW}ﬂﬁWﬁad ﬂ’]iﬂizﬂqﬂ(ﬂ
a a v e = =
mamwmnﬂuquﬂmﬂmumﬂu

Ontogeny and mechanism of immune system, phagocytosis, phylogeny of

complement, comparison of the immune in invertebrate and vertebrate, application of

comparative immunology.

FminenvaIgad 3(2-3)

(Animal Ecology)

WUZ 1 423113 Uaz 422111

o o« P v @ a v &a =2
wa’amﬂszmmua:ﬁﬁmqu § NILNYIVBINUNANIINVDIRAT ANITIANBWINAN
r
KROTUN

Behavior, population dynamics and related environmental factors, Field trip

required.

sud w%%%’yﬁugmmﬁm%ﬂm 3(3-0)
(Basic Research Medthods in Zoology)
ﬁugﬁu 1423113
wanuassldoudisidenwdaing  matmuadym  msegduuums
338 miﬁgﬁ@lqﬂizmﬁuazamagm miLﬁmamm"ﬁaga NMIRINULLROLDNN N3
Jianziuazianutaniny MIldadasmniunie MIBouNeNULATINTLAUE
NAN13I98
Principles and research methods in zoology, identification of research
problems, formulation of research objectives and hypotheses, collection of data,
construction of questionnaire, data analysis and interpretation, application of statistics

for research, report writing and presentation.

3RIANIENITAINN 1-3
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(Selected Topics in Zoology)
WUZ : 423113
o o d, v A o o A A . =
mmaﬂmaﬂammm’mm ‘V\’J“].IE]LiENL‘ﬂaEI%VL‘]JIHLL@]ﬂzﬂ’]ﬂﬂ’]iﬂﬂE’]

Interesting topics in zoology, Topics are subjected to change in each

semester.
423497 RUNW 1
(Seminar)
) a a v L!I ] s a s a =
miml,aual,l,azaﬂﬂﬁEIWJ“IJa‘nmaulammm’mmlmmuﬂﬁytyﬂm
Presentation and discussion on current interested topics in zoology at the bachelor ’s
degree level.
423498 Uy 1-3
(Special Problems)
= v U a a s a = a = a |
MIANHIAUAINNURAINLTzAULI AT U s su T usaan
Study and research in zoology at the bachelor ‘s degree level and compiled
into a
written report.
= A
d127229N41
424101 T noniosan 3(3-0)
(Introductory Biology)
A Ada a @ Ada a | A Ada o ea a
FINDTIG FNIWVDIRILIANDNNNDNINRGDRINTIF WANLNTUNITINIININTININ
Living organisms, environment, life science concept.
424111 BANTIINN 3(3-0)

(Principles of Biology)
Y \ A AAa & & o & o AR

NANNIINI ¢ VDIRINUDIAIG aoﬂﬂi:ﬂawawﬁaa Mamuamwnam,mmuaafﬁulu
LrasLaFINTIa E‘n‘ﬁwamaa%amﬁ@iamaﬁuazagmamaama&? YUIBNTADLRUHBILAS
miytszaunumeluseme neszuudseanuaszuusay 13e msﬁuﬁ'ufuazmsm‘%zy
WANWUTNTTULA I TAIINTVRIRINTIA

Biological concept, cells, introduction to metabolism, chemical effect,
cellstructures, response and coordination, reproduction and development, genetics and

evolution.

Frudaln



22

424112 FAngnalJuans 1(0-3)
(Laboratory in Biology)
Nug1u : 424111 wiondeuriu
YPUanIsnIuITnanTIINg

Laboratory for Principles of Biology

424114 N mﬂug’miumnm% ] 3(2-3)
(Biology for Medical Science)
a o . a Ada & & & v
INBINT RUIANYVBITINTIA LOAR 29013 NaUVITIALAZHRUIN

o

NITLIWNT LUUNDBATY E]’TEJ’RLLaziz‘LlUﬂﬁiﬂ?dﬁ%l%§@’§°§%§d M09 Eia nan
wugmansuazugmaaizauluana sruunIdun

Evolution and classification of living organisms, cell structure and function,
organs and system in higher vertebrates, development, principles of genetics and

molecular genetics, immune system.

424201 FAANUFILIARON 3(3-0)
(Life and Environmental Science)
Yanidszans mIawswiugiu nmadFianmsnsainssvuaznmsinassne
UIARDN
‘!IL!A a 1 L\I Ada
NUDNITNIADRINDIA
The population problem, migration agricultural revolution and environmental

distribution which affect the living orgranisms.

424281 AwAngnFamwidasdu 3(3-0)
(Introduction to Biotoxicology)
Mg : 424111
ﬁgu@aul,ﬁaoﬁumadmmLﬂuﬁmm:wa@mﬁwmﬂmiﬂaaﬁ'uua:ﬁﬁ@é’@gﬁwia
FITUTAUALUINTINN
Basic concepts of the toxicology and the residule effects of pesticides on the

nature and biotic community.
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%’ﬁ“{lmq@a’mmm 3(3-0)
(Industrial Biology)
o A A a A & a o ¢ o
N3 wazinafansiiinenalelunmannsiass LLﬂsgﬂwa@mmm ILRSRITRNA
1N

Aa

A& A v ¢ a AR
wNnIy W"ﬁLLazﬁ@'ﬁnﬂMa’]ﬂ‘lﬁﬂqﬂq@]ﬁqﬂﬂiiu'ﬂE]%Jlluﬂ?q&lﬁulﬁ] NIWANIIN
t

el oD

L%EI’J“I?’] LLazﬁﬂ%%&lﬁ]’]ﬂﬂ’]ﬂq@ﬁ’]ﬂﬂiiN ﬁﬂ’]ﬁﬁﬂiﬂ’]uaﬂﬁﬂ’]uﬁ

Knowledge and techniques in Biology for uses in culturing, processing and
products extracted from microorganisms, plants and animals from several interesting
industries. Case studies from industrial experts and researchers will be presented.

Field trip required.

AanaT N widaadn 3(3-0)
(Introduction to Biophysics)
WUZW 1 424111 Uaz 420112
¥ a ad aa ¢ A =X a v A Ada
ﬂ’]ﬂ"ﬁ‘ﬁaﬂLLatitL‘lJilll’Jﬁ‘V]’NWaﬂﬁ LWaﬂmfﬂLLazaﬁ‘U’]UIﬂidﬁS’]d“ﬂﬂdﬁd&l%’J@]LLﬂz
& A Ada
ﬂamammadm:mumﬂuawm@
Effects of basic physical components on the mechanisms of biological

macromolecules, cells and organisms.

weIngn 3(2-3)
(Ecology)
Mg : 424111

anuFIRuE I FfFiauariiiadon wwnununslnaeanasnw ipiny
YBIRIT ﬁﬁlﬁ'ﬁﬁ‘iwﬁ'ﬂmjuéaﬁfﬁ%} madula vastszany anuduRuslunsagiuniuues
Foifiadrfiatuuazdymuafisludsandlng Snsdnsuananiud

Relationship of living organisms and the environments, patterns of energy flow,
metherial cycles, limiting factor, community, population growth, interspecific relationship

and pollution problems in Thailand. Field trip required.

LONENINITIINGN 1(1-0)
(Biological Literature)
ﬁvugﬁu : 424111

ﬂ'ﬁ(ﬂi’)ﬁ]LLN&ﬂ'ﬁl“ﬁﬂizIﬂ“ﬁﬁLaﬂﬁ’]'i‘ﬂ’]\‘i%’ﬁ‘ﬂil’]

Types of information in biology publication, use of library.

A ilaluyd



424451

424452

424453

424454

424473

24

nabnuazmsiauluiaad 4(4-0)

(Mechanism and Function in the Cell)

ﬁugﬁu 1424111 s 402311
ﬂavlmmzmiﬁnmmadmiﬂszﬂauﬁﬁ@iaéoﬁ%%maua@uﬁdﬁamw WAZANS

o a 6 [
@nLuuowuluadﬂﬂizﬂaumaoLsnaa
Mechanisms and function and chemical mediation in cells.

MIWLLRLILTRR 3(2-3)
(Cell Culture)
NI : 419213
o A & & g A
nanmsuazinafiamsimnzifodaasiazitaiiia

Techniques of cell and tissue cultures.

WANTIIN mmaamaﬁuaﬂmaqa 3(3-0)
(Principles of Cell and Molecular Biology)
WU : 424111
@ v a a ' I3
Imaiﬁm‘iLLaz‘ﬁmmJaamaﬂwnmﬂamngLLﬂSIa@l fulsznauvaLTas
LUUNUORTULAZOUATNILNVBILTARNUFNTWLIAN DY
Stucture and function of prokaryotic and eukaryotic cells , cellular components,

metabolism and the interaction between cells and their environments.

Tinenwasmaasyidule 3(2-3)
(Developmental Biology)

WU : 424111
MINBWINWEUTINW LAY UBLFITINNVBILTARTUNUD MIUJaud M3

wigdvlavaslinlasumsnguuduazmanawaasaisnzds 9 neluisuazaad
Development biology, mechanism of fertilization, developmental processes,

organogenesis in plants and animals.

Tulowed 3(3-0)
(Biometry)
V‘:\l]’uﬁ']u 1422111 s 424111
Fnagudiegng madwialszmng MINAFIUMINIZANLVaIFITFIa M3
AAMAGATURUTURLAUMTFUATI MIVVURUNINARBINIZNTAIATIZRTaYAVEINTS

NARBINITIINGN

BERISALYRRY
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Samplings, population calculation, distribution, correlation analysis, linear

regression, experimental planning and data analysis.

424481 whanendszmng 4(3-3)
(Population Ecology)
NI : 424381
ﬁL’Jﬂ‘iﬂmﬁugwuLLazﬂizﬂqﬂ@Tlﬁﬂamimzwqwﬁmdﬁﬂumﬁi’wmmﬂm:
ﬂtﬁ@lma@ﬂumiﬁﬁLLuﬂLLa:LLﬁﬂrgmmdﬁnﬂem gnluszaudsemng msdnsuen
o
FDIUN
Basic and applied ecology, evolutionary and mathematical model to identify and

solve ecological problems. Field trip required.

424482 PN VDINAN 3(3-0)
(Pollution Biology)

WU : 424111

'
A AAAa

t;l v t:ll | a 1 ad y a =

gnnvasRanasaNduis nansznude®iiTiauazittlasnuudly &
MIANBIUONTIIUN

Environmental pollution and its effects to life, avoiding and deduction of

causes. Field trip required.

424483“ AMURAINAALNTININ 3(3-0)
(Biodiversity)
ﬁugm : 416311
RUVUAZAN HUSLANIZVBIAMURINAAENIITININ aoﬁﬂszﬂamm:mmq
229MIAANNURAINARLNWTINN  HATIANURANRAINITINWABULLBEN
LLaxmzmums"nao"}qjmguféaﬁfﬁ% anuRaINEAEIsE N wdewinfiluszuuiine

ﬂf%ﬁ?uﬂzﬁ%ﬁ@m@dﬂ?ig@Lﬁﬂﬂﬂﬁwﬁﬂqﬂﬂﬂﬂﬂﬂﬂdﬁﬂﬂﬁw ﬂ?iﬂ%%hﬁ:ﬂﬁiihuazﬂﬁi

q q
Y

3 Uﬂ??u%ﬂ?ﬂ%ﬂ?ﬂﬂ?d%iﬂﬂw

Definition characteristic of biodiversity, component and causes of biodiversity.
Effects of biodiversity on pattern and process of community. Biodiversity and
ecosystem function. Value and causes of biodiversity loss. Conservation, biodiversity

measurement and research.

424484 WwINg 3(3-0)
(Evolution)

WUZ : 416311

L BTN
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Uszidfenuiiamns fifiesenenanuazdidifie nousiiiawnms
wingudsznaunsfnsdiauwinig angesmufadiauwinig naiealgaln
EﬂLLuuma\‘lmﬁ’T@Nmmi

A history of evolutionary biology, origin of the Universe and life, the theories of
evolution, the evidences of evolution, causes of evolution, speciation, phylogenetic

pattern.

%’Jﬁmﬁmuqumamﬁmwmuazmmsmqm 3(3-0)
(Biological Control Agents in Agriculture and Public Health)
vﬁug’m 1419211

%ﬁ@*’naq%aﬁmﬁm"ﬁmuQ11ﬁ'@gmamimwmLLazmmimqm msaam’m‘ﬁr ns
WaMHRA A atdulazaadas madszynd npwinouazsnfoudaiRufifeadas
ﬁmsﬁﬂmuaﬂﬁmuﬁ

Types of biological control agent used for controlling pests in agriculture and
public health, modes of action, product, development, advantage, application, related

law and regulations. Field trip required.

SESII bRk yﬁugmma%ﬁw 81 3(3-0)
(Basic Research Methods in Biology)
v‘\ilvug’m 1422111 uae 424111

winuazsnfadinitenedaine mylensidywiienmueiade
NI 3§§am’m°ﬁa§mﬁams’nmmumﬁ%’y IPMIAFUDUNKNNTIFE MITNATIEA uUa
HA LAZMTINTRNANTITL mié‘f@ﬁﬁmmmﬁ‘am‘iﬁmaualuﬂ’ﬁﬂiz"qw WATNIANUN
Twrnsansiminms Snsdnsuananiui

Research principles and methods in Biology, problem analysis for research
topic identification, data collecting for research planning, research proposal, data
analysis, result explanation and discussion, report writing, presentation and preparation

for journal publication. Field trip required.

139 ANENNTIANEN 3(3-0)
(Selected Topics in Biology)
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Selected topics in biology at the bachelor ‘s degree level. Topics are

subject to change in each semester.
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(Seminar)
o a v o A, A a v a =
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Presentation and discussion on current interesting topics in biology at the

bachelor ‘s degree level.

424498 Uy 1-3
(Special Problems)
= £ U A a s a = = = = |
MIANIAUAINNNTINNTTAULIYaTuaziIsuToawdusony
Study and research in biology at the bachelor ‘s degree level and compiled into

a written report.

449390 MILATBNANUNTDURRA AN 1(1-0)
(Cooperative Education Preparation)

WENMT WRauaENIzUIRMITIEnRaAnE sudoutatidufiiisadas
ﬂamjﬁug’muazLﬂﬂﬁﬂluﬂﬁaﬁmmuaﬁw ﬂ'nuiv‘%”ugmsluﬂﬁﬂﬁﬁ'?mu n3
ﬁjaﬁ’]iLLa$&l1¢HU§T’Nﬂ’%ﬁg miﬁ'@umqﬂﬁnmw 3$Hﬂﬂ73ﬂ%%73@1§%ﬂ1w1%ﬁﬂ’]u
Yaznauniy inadamIdILawe ﬂ’]iL“iEJui’]Eld’]u

Principles, concepts and processes of cooperative education. Related rules
and regulations. Basic knowledge and techniques in job application. Basic knowledge
and techniques in working. Communication and human relations. Personality
development. Quality management system in workplace. Presentation techniques.

Report writing.

449490 fWNafn® 6
(Cooperative Education)
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On the job training as a temporary employee according to the assigned

project including report writing and presentation.



