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PARAGRAP WRITING
PARAGRAPH WRITING
Organizing ideas in paragraph writing ; selecting appropriate vocabulary, connectives and

phrases ; using Thai language appropriate for writing objectives and readers’ abilities.
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UNIV THAI READING
UNIVERSITY LEVEL OF THAI READING
Reading principles; levels of reading; main idea finding; interpretation of general texts,

academic texts, tables, figsures and illustrations
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USE THAI LANG

THE USE OF THE THAI LANGUAGE

The practice of language usage: speaking, listening, reading, writing and wording.
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CALCULUS |

CALCULUS |
Relations, functions and their roles in modelling biological phenomena; rates of changes
and derivatives; antiderivatives with application to scientific problems; definite integrals
and their uses in sciences; first order differential equations with application in modeling

scientific phenomena.
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CALCULUS i

CALCULUS I
Derivatives and integrals of trigonometric functions, derivatives of functions of several
variables, higher-order differential equations, systems of differential equations and

difference equations with applications in modelling biological phenomena.
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COMP PROG
COMPUTER AND PROGRAMMING
Basic concepts of computer systems; basic concepts of programming; computer ethics

and security; applications.
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GEN CHEM |
GENERAL CHEMISTRY |
Stoichiometry; gases; liquids and solutions; solids; atomic structures; chemical bonding;

periodic table; thermodynamics; chemical kinetics.
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GEN CHEM 1l

GENERAL CHEMISTRY I
Chemical equilibrium, acid-base equilibria, solubility equilibria; electrochemistry;
coordination compounds; organic compounds; environmental chemistry; biomolecules;

polymers; nuclear chemistry.
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GEN CHEM LAB |
GENERAL CHEMISTRY LABORATORY |
Chemical reactions; gases; liquids and solutions; solids; chemical bonding;

thermodynamics, chemical kinetics; chemical equilibrium; electrochemistry.
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GEN CHEM LAB II
GENERAL CHEMISTRY LABORATORY I

Stoichiometry; qualitative analysis; quantitative analysis.
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ORG CHEM |

ORGANIC CHEMISTRY |
Structures and properties of organic molecules; methane and chemical reactions;
alkanes and cycloalkanes; stereochemistry; alkyl halides; alkenes; cycloalkenes; dienes;

alkynes; hydrocarbons; alcohols; ethers and epoxides; spectroscopy and structures.
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ORG CHEM II

ORGANIC CHEMISTRY I
Ethers, epoxides, aldehydes and ketones, carboxylic acids and functional derivatives of
carboxylic acids, amines, phenols, aryl halides, fats, carbohydrates, amino acids and

proteins.
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ORG CHEM LAB |
ORGANIC CHEMISTRY LABORATORY |
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Separation and purification of organic compounds; stereochemistry; qualitative
elemental analysis; chemical reactions of some organic compounds: hydrocarbons, alkyl

halides, alcohols.
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ORG CHEM LAB i

ORGANIC CHEMISTRY LABORATORY I
Chemical reactions of organic compounds: aldehydes, ketones, carboxylic acids, esters,
fats, amines, amides and ureas, phenols, carbohydrates, proteins; analysis of functional

groups of organic compounds.
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GEN BIO |

GENERAL BIOLOGY |
An Introduction to the cell as the basic unit of life, modern cell concepts, cell
organization, cell structure and function, comparative approach of animal physiology,

reproduction, development, evolution, ecology, animal behavior and biodiversity.
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GEN BIO LAB |

GENERAL BIOLOGY LABORATORY |
Experiments and practices in microscope, cell, tissue, animal organ system, digestive
system, circulatory system, nervous system, reproduction, development, taxonomy,

evolution, ecology, and behavior
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ECOLOGY

ECOLOGY
Effects of environmental factors on organisms of both terrestrial and aquatic
ecosystems. Adaptation, distribution and interaction of plants and animals. Community
sucussion and energy transfer. Behavior and population ecology. Application on natural

resource conservation and wild-life management.
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ECOLOGY LAB
ECOLOGY LABORATORY
Practices and experiments on environmental factors affecting organisms. Field works in

observing natural habitat are required.
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GEN PHYS |

GENERAL PHYSICS |
Basic mathematics for general physics; mechanical properties of solid and fluid; motions
and Newton's law; oscillation and mechanical waves; acoustics; gas and

thermodynamics; transport phenomena.
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GEN PHYS 1I
GENERAL PHYSICS I
Electrostatic; direct current; alternating current; simple electrical circuit; magnetism;

optics; biological physics innovation; radioactivity; nuclear physics.
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GEN PHYS LAB |
GENERAL PHYSICS LABOLATORY |
Measurement and precision; statistical analysis and accuracy; simple harmonic motion ,

rotational motion , wave, sound, heat, fluid.
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GEN PHYS LAB Il

GENERAL PHYSICS LABORATORY I
Electrical measurements and basic Electrical equipments, ammeter and voltmeter, AC
circuit, semiconductor devices, lense and spherical mirror, diffraction and interference of

light,and radioactivity
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GEN BIO I

GENERAL BIOLOGY I
Fundamental principles of biology utilizing plants as exemplary materials including the

anatomy, morphology, physiology, classification, heredity and evolution of the major

plant groups.
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GEN BIO LAB I

GENERAL BIOLOGY LABORATORY I
Demonstration, experimentation and discussion of fundamental principles of biology

utilizing plants as exemplary materials.
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GEN GENETICS

GENERAL GENETICS
Physical and chemical properties of the gene, identification, patterns of transmission of
genetic material; mode of DNA and RNA replication; protein systhesis; regulation of gene
activities; Mendelian and non-Mendelian inheritance, population genetics; euphenics;

genetic variation and evolution.
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GEN GENETICS LAB

GENERAL GENETICS LABORATORY
Laboratory work emphasizing the principles of inheritance; experiments with
microorganisms and an independent study of inheritance in Drosophila melanogaster

and Zea mays; problems solving and discussion.
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TAXONOMY
TAXONOMY
Principles and system of classification, nomenclature, and description of selected

groups of plants and animals.
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TAXONOMY LAB

TAXONOMY LABORATORY
A study of morphological characteristics, identification practice on selected plant and

animal taxa, techniques of specimen preservation, and field.
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PLT/ANL PHYSIO LAB

PLANT AND ANIMAL PHYSIOLOGY LABORATORY
Laboratories in plant and animal physiology which are in parallel with the lecture

course.
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PL/ANL PHYSIO

PLANT AND ANIMAL PHYSIOLOGY
Principles of plant and animal physiology; energy metabolism, transport systems in
plants and animals, cell signaling and communication in plants and animals, plant
growth and development, physiology of animal reproduction, and selected topics in

animal and plant physiology.
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PLANT GENETICS

PLANT GENETICS
Reproduction in plants, genetic and cytogenetic structures, fertility regulating
mechanisms in plants, nature of phenotypic variability in plants, measurement of
continuous and discontinuous genetic variability in plant population. pattern of reponse
to selection in plant population, genetic variability from plant cell culture, gene

technology in plants, molecular markers and quantitative trait loci.
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CYTOLOGY

CYTOLOGY
A detailed study of cells and their components, nuclear and cell divisions, meiosis and
fertilization, and the relation of these to the development, reproduction taxonomy and

heredity; both plant and animal materials used.
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GENETIC CONCEPTS

Genetic Concepts of Organisms
The structure of DNA; DNA replication and expression; prokaryotic genomes; eukaryotic
genomes; mechanisms involving DNA changes; molecular mechanisms of DNA
recombination; mutation and DNA repair; transposable elements; epigenetics in animals;
genetics and animal development; genes, the environments and the organisms;
population genetics; polygenic traits and heritability; evolutionary genetics; molecular

genetic analysis; applications.
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BIO STATISTICS

BIOLOGICAL STATISTICS
Statistical techniques used in biological researches including validity of T-tests, testing
for randomness, tests of hypotheses, linear regression and correlation, with emphasis on

various experimental designs and their statistical analysis.
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BIO STATISTICS LAB
BIOLOGICAL STATISTICS LABORATORY

Practice of statistical techniques used in biological researches and their analysis

N1SLEUBLATINU 1(1-0-2)
NFITEUAYMTAATIBNVBYAINONETT NITINHRULALDBNKUUNITNARDY N1TWEUIATISINNY

o

Y

PROJECT PROPOSAL
PROJECT PROPOSAL
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Literature research method and data analysis; experimental planning and design; writing

of research proposal.
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PRIN PL MOL BIO

PRINCIPLES OF PLANT MOLECULAR BIOLOGY
Structrue and organization of plant genome, regulation of plant gene expression,
function of plants the molecular level, with an emphasis on the study of molecular
genetics, applications of the concepts and tools of molecular biology in solving
biological problems and plant and product improvement, GMO plants, genomics,

proteomics and impacts on biotechnology and plant science research.
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PLANT TIS CUL

PLANT TISSUE CULTURE
History and development of in vitro plant tissue culture; principles of plant tissue
culture from various plant parts; srowth and development patterns of tissues through
embryogenesis and organogenesis; control of factors influencing those growth and

developmental patterns; application of plant tissue culture techniques in plant

* 13l

This document is generated from CUCAS.



2305452

2305460

2305461

2305462

science.

Uuansiagaiiaitaine 1 (0-3-0)

nsasaLaznSHNTinU]URng wedian1sideuilobeiivlunasaui

PLANT TIS CUL LAB
PLANT TISSUE CULTURE LABORATORY

Demonstrations and laboratory practices on techniques of in vitro plant tissue culture.
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J CLUB GENE
JOURNAL CLUB IN GENETICS

Presentation and discussion of international research articles in genetics.
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HUMAN GENETICS

HUMAN GENETICS
The physical basis of heredity in man; heredity and environment; genetic action and
irregularities expressed in a certain genetic situation; test of genetic hypotheses; analysis

of family data; twin; spread of hereditary diseases; relationship between heredity in man

and social problems; origin of human diversity.
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PLANT BREEDING
PLANT BREEDING
Application of genetic principles to plant improvement; general methods for

improvement of economic crops; laboratory work on breeding techniques; field trips

LY 4
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GENETICS ANI BREED

GENETICS AND ANIMAL BREEDING
The genetic and environmental basis of animal differences; performance testing;
selection and mating systems; application of genetic principles in evaluating and

analyzing economic traits.
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CYTOGENETICS
Mechanism of chromosomal heredity and identification in both somatic cells and

gametic cells.
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MOL GEN |

MOLECULAR GENETICS |
Nucleic acid, genetic material, DNA replication, mutation, transcription, translation, gene
regulation and expression and products of prokaryote and eukaryote, gene mapping,
genotype and phenotype, bacteriophage, eukaryotic virus, genetic engineering, gene and

organism cloning.

2305467 UuRnsugaansszauluiana 1 1(0-3-0)
UftRnsilasduneaiunsaiianddnaisiugnssu nsdiassdieswesmioue dundu niuan
SUTU 9 uEaTE N1SAIUANKATNITUANIDBNYRITY LaZNANAN NN YUYDIANNTIN TWug

Arinssd Mslitayatiansauna uazn1suszendrnudiugeansseauluang

MOL GEN LAB |

MOLECULAR GENETICS LABORATORY |
Introduction to laboratory of nucleic acid, genetic material, DNA replication, mutation,
transcription, translation, gene regulation and expression and products of organisms,
genetic engineering, use of bioinformation and the application of molecular genetics

knowledge.
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PRIN MED GENE

PRINCIPLES IN MEDICAL GENETICS
Basic Principles of genetic disorders; common genetic diseases in Thailand; genetic
factors in susceptibility of some infectious diseases; basic knowledge in cancer genetics;

current topics in medical genetics
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APPLICATIONS IN GENETIC KNOWLEDGE
Introduction to laboratory of nucleic acid, genetic material, DNA replication, mutation,
transcription, translation, gene regulation and expression and products of organisms,
genetic engineering, use of bioinformation and the application of molecular genetics

knowledge.
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BIOINF APPLN GENE

Bioinformatics for Applications in Genetics
Basic principles of bioinformatics for geneticists, genomic variations, genomic expression,
bioinformatics at protein level, genome circuits, bioinformatics in medicine,

bioinformatics for metabolic engineering process, phylogeny and molecular evolution
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HUMAN CYTO LAB
Human Cytogenetics Laboratory
The blood cell culture technique in the study of human chromosomes, karyotype, G-

banding, C-banding, chromosome abnormalities, application of human cytogenetics.
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IMMUNOLOGENETICS
Immunogenetics
General Properties of Immune Response; Cells and Tissue of Immune system; Antigens
and Antibodies; The human major histocompatibility complex (MHC); Transplantation;
Genetics of human immunoglobulin; Genetics studies of rheumatoid arthritis; Genetics
of systemic lupus erythematosus; Autoimmune thyroid disease; Immune responsiveness
of human tumours; Towards a unified approach to new target discovery in breast

cancer: combining the power of genomics, proteomics and immunology
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PLANT BIOTECH

PLANT BIOTECHNOLOGY
Principles and applications in plant cell and tissue cultures for the production of
chemicals and plant propagations; mushroom culture technology; useful microbes in
plant biotechnology; plant genetic engineering; economic plants for industry and

biotransformation of plant extracts.
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PLANT BIOTECH LAB
PLANT BIOTECHNOLOGY LABORATORY
Laboratory practices in plant biotechnology including the experiments in plant cell,
tissue culture and their applications; the demonstration of mushroom culture and strain
improvement; the demonstration of microbial cultures important in industry related to
plant sciences; the usefulness of certain economic plants for industry; and the

biotransformation of plant extracts.
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INTRO POP&QUANTI

Introduction to Population and Quantitative Genetics
Genetic variation and measuring genetic variation; Population genetics model; Linkage
disequilibrium; Random genetic drift; Inbreeding; Neutral theory; Selection; Broad-sense
heritability; Narrow-sense Heritability; Variance due to environmental effects;

Resemblance between relatives; Gene mapping; DNA forensics; Conservation genetics;

Human population genetics

WWEINTWINTNUINTTUYDIETA 2 (2-0-4)
wamsnennsiugnssuvasdniUilulseinalng unamineinsiugnssuvesladnd nsede, 1,
1A, an3 nmzAnALTmMINEINTIUGNTTITRSERT NMsdamsuaznseysny ilenslduselev
uwnasiugnssuvesdniognedsdu

ANIMAL GENET RES

Animal Genetic Resources
Wildlife genetic resources in Thailand, Livestock genetic resources in Thailand, Buffalo,
Cattle, Chicken, Swine Threats on livestock genetic resources, Management and

conservation for sustainable was of livestock genetic resources.
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SEMINAR
SEMINAR

Presentations and discussions on current topics in biological science.
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TRAINING

TRAINING
Training covering interesting topics in various branches of botany and/or genetics ;
analysis and discussion of problems encountered in order to suggest possible solutions

to current problems ; training in the field of interest.
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FUND SCI PROJ

FUNDAMENTAL SCIENCE PROJECT

An introductory scientific study or experiment of students' interest which can be used as

a fundamental information for further senior project.
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SENIOR PROJECT
SENIOR PROJECT

Experimental work and presentation.
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COMP PL MOL ANAL

COMPUTERIZED TECHNIQUES IN PLANT MOLECULAR ANALYSIS
Computing techniques in plant molecular biology analysis with emphasis on data
searching, data retrieval, formatting, objective oriented program accession, data analysis

and interpretation, and the effective application of software package.
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POP GENETICS
POPULATION GENETICS
Random mating populations; application of the equilibrium law; genetic variance and

correlation; inbreeding; forces which change gene frequency; mutation and selection.
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BIOCHEMICAL GENE

BIOCHEMICAL GENETICS
The study of gene expression and its regulation. Subjects cover the synthesis, regulation
and activity of enzyme, hemoglobin, immunoglobulin, hormone, pigmentation and etc.
Inherited diseases or some defects caused by specific biochemical disorders,

multifactorial genetic diseases and immunogenetics are demonstrated.
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CURR TOP GENETICS
CURRENT TOPICS IN GENETICS
Presentation and discussion of original research papers in particular areas of current,

interest.
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MEDICAL GENETICS

MEDICAL GENETICS
The role of genetics in human diseases and abnormality involving cytogenetics,

biochemical genetics, immunogenetics, population genetics and clinical genetics, the

present method of treatment will be discussed.
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STAT GENETICS

STATISTICAL GENETICS
Designs of experiments with one-way classification and multi-way classification; analysis

of variance; statistical interpretation and presentation.
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MET PL MOL BIO

METHODOLOGY IN PLANT MOLECULAR BIOLOGY
Techniques for plant molecular biology study; genetic engineering for plant gene
transformation, techniques in plant gene expression study at nucleic acid and protein

levels.
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MET PL MOL BIO LAB

METHODOLOGY IN PLANT MOLECULAR BIOLOGY LABORATORY
Demonstration and practice in techniques for plant molecular biology study; genetic
engineering for plant gene transformation techniques in plant gene expression study of

nucleic acid and protein levels
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RADIOBIOLOGY

RADIOBIOLOGY
General characteristics of radioactive elements. Techniques and the uses of tracer
elements in biology. Biological effects of radioactivity. Prevention of danger from

radioactivity.
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MUSHROOM SCIENCE
MUSHROOM SCIENCE
Classification, morphology, genetics and strain improvement, physiology, nutritional

value, production and preservation of some commercial mushrooms.
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PL TRANSGENIC TECH

PLANT TRANSGENIC TECHNOLOGY
Plant transgenic technology with emphasis on adaptation and application of technology
to both cultivated monocotyledon and dicotyledon plants; current prospects and
application of the technology to plant agroindustry, medical and environmental science;

commercialization and biosafety of the technology
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INDIV STU |
INDIVIDUAL STUDY |
An individual study of specific topics according to the student's interest under the

instructor's supervision in order to develop an undergraduate research proposal |.
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UNDERGD RES PRJ |
UNDERGRADUATE RESEARCH PROJECT |
Practice of botanical / genetic research according to students’ interest under the

faculty’s supervision and research presentation.
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UNDERGD RES PRJ I

UNDERGRADUATE RESEARCH PROJECT i
Practice of botanical / genetic research extended from senior project under the
faculty’s supervision and research presentation.
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RES TECH/MGT

RESEARCH TECHNIQUES AND MANAGEMENT IN PLANT SCIENCE
Planning and administration of botanical research including management, data analysis
by using computer and research presentation.
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RES TECH/MGT LAB
RESEARCH TECHNIQUES AND MANAGEMENT IN PLANT SCIENCE
LABORATORY

Various practical works in planning and administration of botanical research including

management, data analysis by using computer and research presentation.
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ECOL GENETICS

ECOLOGICAL GENETICS
The analytical methods of studying evolution, dynamic populations in natural
environment as well as in artificial conditions and various methods of analysis applied

to studying of polymorphism are presented.
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MUTATION

MUTATION
Types of chromosomal and gene mutations, consequent effects of mutation; various
theories of spontaneous and induced mutations are discussed in details; mutagens and
methods of induction of mutation used in animals, plants and microorganisms;

application of mutation researches for development of the country.
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TRANS GENETICS

TRANSMISSION GENETICS
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Patterns of inheritance based on Mendel's principles and extension of Mendelian
genetic analysis; reproduction and chromosome transmission; DNA markers in genetic
analysis; chromosome mapping; chromosome variation and inheritance related to sex;

polygenic inheritance; extranuclear inheritance; and transposable genetic elements.
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PL GEN RES

PLANT GENETIC RESOURCES
Concept of genetic resources; gene pool; the significance of the conservation and
exchange of plant genetic resources in Thailand and origin of some selected crop
plants; field work and laboratories with emphasis on sampling, collection, conservation,

evaluation and documentation.
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ADV CYTOGENETICS

ADVANCED CYTOGENETICS
Chromosome banding, molecular cytogenetics, fluorescence in situ hybridization,
genomic in situ hybridization, physical mapping of genes, chromosome painting and

karyotype analysis, identification of hybrids and introgression and research applications.
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ADV MOL GEN

ADVANCED MOLECULAR GENETICS
Advanced molecular genetics; genome, gene and gene expression; molecular
mechanisms concerning growth differentiation and development; application on
forensic science and archaeogenetics; introduction to laboratory and comparison of
nucleic acid and genetic materials among organisms; sample preparation and
comparative study of DNA and RNA among species; DNA replication; protein synthesis
and gene regulation; genetic engineering, bioinformatics and molecular genetics

applications.
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SPEC STUDY IN GENE
SPECIAL STUDY IN GENETICS
Individual study of interesting genetic problem through literature researches with the

approval of advisor.
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EXP GENETICS
EXPERIMENTAL GENETICS

Laboratory exercises or field works in genetics in coorperation with instructor’s project.
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SPECIAL PROBLEM |
SPECIAL PROBLEM |

Special projects in biological science.
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GEN BIOCHEM

GENERAL BIOCHEMISTRY
Basic techniques used in biochemical studies; chemical and biological properties of
biomolecules; functions and kinetics of onzymes; metabolism of biomolecules with
emphasis on energy-yielding processes and metabolic diseases; biosyntheses of nucleic

acids and proteins; metabolic regulation; basic genetic engineering and its application.
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GEN BIOCHEM LAB

GENERAL BIOCHEMISTRY LABORATORY
Laboratories on general biochemistry: pH and buffer; spectrophotometry; properties of
proteins; isolation and analyses of biomolecules in yeast cells; enzyme assay and

kinetics; carbohydrate metabolism; properties of cell membrane.
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GENETIC ENGINEERING

Integration of basic and modern principles of molecular genetics and biochemistry;

principle of genetic engineering and its application to biological sciences.
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GENERAL MICROBIO

GENERAL MICROBIOLOGY
Biological understanding of microbes, bacteria, mold and yeast with respect to their
growth, nutrition, metabolism, reproduction and genetics; taxonomic classification,
isolation and identification of the microbes from various habitats, application in industry,

agriculture, and public health control.
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IMMUNOLOGY
IMMUNOLOGY

Basic immunology, Roles of antigen and antibody, Cellular and humoral immune

responses, Allergy, Diseases of abnormal immune system, Tumor immunology,
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Transplantation immunology, Immunotechnology, Vaccine
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HMG

HUMAN AND MOLECULAR GENETICS
Level material on DNA, chromosomes and pedigree patterns, general principles,
Application of cloning and molecular by hybridization, structure, function, evolution
geneome mapping and mutational instability of the human genome and human genes;

human genetic diseases, dissecting and manipulating genes.
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QUAN GEN ANI BRDG

QUANTITATIVE GENETICS IN ANIMAL BREEDING
Distribution nature of economic important traits, estimation of variance component in
relation to relationships among relatives and genetic parameters estimate. Selection,

direct response and correlated response to selection. Inbreeding and crossbreeding.
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CYTOGEN VET SCI

CYTOGENETICS IN VETERINARY SCIENCE

History role and importance of cytogenetics in animal and veterinary sciences; direct
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and indirect methods for chromosome preparation; karyotype analysis; diverse forms of
chromosome aberrations both in number and structure; the cause, incidence and

relationship between aberratted chromosomes and reproduction in domestic animals.
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EXP ENG |

EXPERIENTIAL ENGLISH |
Practice the four language skills (listening, speaking, reading and writing) for everyday
communication and use them to acquire information from different kinds of sources
through various forms of media. Compare, analyze and synthesize the acquired data to

broaden existing knowledge and present the end-product in oral and/or written form.
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EXP ENG Il

EXPERIENTIAL ENGLISH II
Further practice in the four language skills for everyday communication; analyzing,
synthesizing, summarizing and evaluating information from different sources; giving oral

and/or written presentations.
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Practice in the four language skills emphasizing reading, writing, discussing, and

presenting scientific materials based on selections from texts on a variety of
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contemporary scientific issues.

EAP |

ENGLISH FOR ACADEMIC PURPOSE |
Practice in the four language skills emphasizing reading, writing, discussing, and
presenting scientific materials based on selections from texts on a variety of

contemporary scientific issues.
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COMM SCI TECH

COMMUNICATION IN SCIENCE AND TECHNOLOGY
Development of spoken English for everyday situations, interviews, discussions and
presentations; writing for letters (cover letters for a job application) and resumes;

listening and note-taking
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