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Module: Learning Management and Communication of Biology in the 21st century
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Principles of Biology I
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Characters of living organisms; classification of life; scientific method; chemistry of life; cell and

metabolism; genetics; mechanisms of evolution; diversity of life; plant form and function; animal form and

function; ecology and behavior

330-102 N8N INE 2 3((3)-0-6)
Principles of Biology 11
TeIyniaiuAeu: 330-101 Wie lasnufiureuveIHangas
Pre-requisite: 330-101 or consent of the program
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Diversity and classification of living organisms; basic plant physiology; basic animal physiology;

ecosystem and conservation

331-101 Uiianmsnansainen 1 1(0-3-0)
Principles of Biology Laboratory I
T183919AVNDY: 330-101 HIVITEUAIGAY
Pre-requisite: 330-101 or concurrent
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Demonstrations and laboratory practices on microscope; cell structure; metabolism; genetics;
diversity of life; plant and animal tissues; biological function of plant; biological function of animal;

ecology and behavior



331-102 UQiAmMs ndn¥aane1 2 1(0-3-0)
Principles of Biology Laboratory II
$1679M59AUNDY : 330-102 HIBITHUAILFNY

Pre-requisite: 330-102 or concurrent
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Diversity and classification of microorganisms, plants and animals; photosynthesis, plant

transportation, plant growth regulation, plant reproduction and propagation; animal development; some

anatomy and physiology of organ systems in animals; ecosystem and conservation
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333-101 Yguamsiananugu 1(0-3-0)

Fundamental Physics Laboratory

$1879M59AUNDY : 332-101 HIBITHUAILFAY

Pre-requisite: 332-101 or concurrent
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Measurement and errors; graphs and equations; force equilibrium; projectile motion; spring and
oscillation; standing waves in a string; electric devices and multimeter; direct current circuit; alternating

current circuit; diffraction gratings
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330-200 ¥AIFINNUHANHAWUBSOYNITUITIUVYINY 6((4)-6-8)

Module: Plant Diversity and Taxonomy

518331 VNOY: -

Pre-requisite: -
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Plant and algae with regard to their morphology, habits, habitats, and diversity; ontogeny of

vegetative and reproductive structures; life cycle; phylogeny and classification of the plant kingdom;

principle of plant taxonomy including classification, identification, and nomenclature; international code



of nomenclature; plant collecting and herbarium management; history of plant taxonomy in Thailand;

some important families of flowering plants; case study, laboratory study and field trip

330-231 m‘ianmmwmnwmuuazmiii"ﬂszumﬁrm6’\'14119«‘1"61"5 6((4)-6-8)
Module: Diversity and Introduction to Systematics of Animals
5101 UNDUIGBU: -
Pre-requisite: -
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Principles of animal identification, nomenclature, phylogeny, -classification; morphology,
structures and functions, life histories, distribution, ecological, economic and medical importance;
classification practice of animals — invertebrates and vertebrates - especially in southern Thailand;
laboratory study and field trip
330-250 UAINEN 3((3)-0-6)

Ecology

SeIynTaFuAeY : 330-101 Wie TaennufiureUVeIHANAS

Pre-requisite: 330-101 or consent of the program
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Definition and scope of ecology; theories related to ecology at each level of organization:
individual, population, community, and ecosystem; biological conservation and current ecological
problems
330-260 Wugedns 3((3)-0-6)

Genetics

seIyniaiuAeu: 330-101 Wie lasnufiureuveIHangas

Pre-requisite: 330-101 or consent of the program
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Fundamentals of genetics at molecular, organismal and population levels; applications of genetics

for medicine, biotechnology, plant and animal breeding
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330-300 %’rmmizﬁumammzhaqa 4((3)-3-6)
Cell and Molecular Biology
a v o < @
FRIBIUIAVNDOU: 330-101 w’%aiﬂammmu%amawaﬂqm
Pre-requisite: 330-101 or consent of the program
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Cell theory; study methods for cells; chemical components of cell; structures and functions of
membrane, cytoplasm, nucleus, and organelles in prokaryotes and eukaryotes; processes and mechanisms
of cell cycles, mitosis and meiosis; cell signaling and gene regulation; cell differentiation; cell aging and

death; applications to other science disciplines; laboratory study

330-320 YAITINGIN AU AT T INGIWBINY 5((4)-3-8)

Module: Plant Anatomy and Physiology

IFNTIAUNOU: -

Pre-requisite: -
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Introduction to plant anatomy; physiology of higher plants; respiration; photosynthesis; water
relations; transpiration; water and mineral absorption; mineral nutrition; growth and development;

laboratory study
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330-321 ‘ljﬂ']‘lﬂﬂ'lﬂ'm'Iﬂlmsz‘i‘i']‘llﬂ'l‘llﬂiffﬂ'l 5((4)-3-8)

Module: Animal Anatomy and Physiology

TIMIAUNeUEIY: -

Pre-requisite: -
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Structure, function and physiological regulation of the organ system functions in animals

including the nervous system, the circulatory system, the muscular system, the respiratory system, the



gastrointestinal system, the excretory system, the endocrine and reproductive system; mechanism of
physiological adaptation to the environment; laboratory study
330-370 HANNTITENNFIING 2((2)-0-4)

Fundamentals of Biological Research

5183513 UNOY: 330-101

Pre-requisite: 330-101
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Introduction to epistemology and scientific procedures; scientific attitudes; research methods and

research ethics; proposal preparation and guidelines for writing a scientific article
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330-382 AN diinsAune NI Tams 3((3)-0-6)

Introduction to Evolution

a v o 1 < o
$1879M59AUNDY: 330-260 W30 IAGANUIAUTDUUDINANTAS
Pre-requisite: 330-260 or consent of the program
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Evolutionary theory; evidences, geological changes, adaptation, natural selection and population

genetics; changes of the gene frequency in population; speciation and biodiversity; field trip

330-475 AUNUMNTIINEN 1((1)-0-2)
Seminar in Biology
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Condition: enrollment in at least 6 regular semesters or at least 108 credits, or consent of the

program
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A literature review, presentation and discussion of the interesting and current topics in biology



331-250 UguiamstinaIng 1(0-3-0)

Ecology Laboratory

$1879M59AUNY: 330-250 HIBITEUAILANU

Pre-requisite: 330-250 or concurrent
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Experimental or sampling design to answer ecological questions at each level of organization:

individual, population, community, and ecosystem; academic report writing and presentation; laboratory

study and field trip
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331-260 Yguiamswugmans 1(0-3-0)

Genetics Laboratory

7187959 UNDY: 330-260 HIBITEUAILANU

Pre-requisite: 330-260 or concurrent
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Laboratory studies about pattern of inheritance in bacteria, fungi, animals and plants; statistical

analysis for genetic experiments
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331-480 FIINYUNDYUYY 1(0-3-0)
Biology for Community
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Condition: Enrolled for at least 6 semesters or 108 credits, or consent of the program
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Survey and database management of biodiversity resource; raising community awareness for

conservation; production of media related to biology for the community; application based on biodiversity

of the community; work with the community



331-491 AS9NUNNFIING 3(0-9-0)

Project in Biology
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Condition: Enrolled for at least 6 semesters or 108 credits, or consent of the program
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Research training in biology under supervision of academic advisor

331-493 AWAIANYIMNTIING 6(0-40-0)
Co-operative Education in Biology
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Condition: enrollment at least 6 semesters or 108 credits and preparation course for cooperative
education at least 30 hours
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Actual practice in public, private or enterprise organization; studying the real working system
relative to biology; developing occupational skills by integrating classroom knowledge with working

experience; work evaluation by academic advisor and officer of the organization; presentation of work and

complete report
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330-301 da 3 hifinszgndundaniinnumagnauasugie 3((2)-3-4)
Economic Invertebrates
AlaRuAeuEou: 330-101 w3e TasanuRuseUVDIMANGAT
Pre-requisite: 330-101 or consent of the program
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Life history, biology, habitats, and cultures of economically important invertebrates in Thailand;

laboratory study and field trip
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330-303 $2INe198MANI 1A 3((2)-3-4)
Freshwater Biology
13T uADY : 330-101 130 laganuAuseUUDIHANGAT

Pre-requisite: 330-101 or consent of the program
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Introduction of environmental and ecological conditions; a background for evaluating biological
and physico-chemical data of freshwater habitats and biota; discussions on the biology of freshwater
organisms; the community or ecosystem structure of freshwater related to utilization and conservation;

laboratory study and field trip

330-304 WgnEMIEAT NN 3((2)-3-4)
Marine Botany
SeIynTaFuAeY : 330-102 Wie TaennufiureuveIHANAS

Pre-requisite: 330-102 or consent of the program
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Plants in marine environments; morphology, ecology, distribution, habitat, and adaptation;

interrelationships between plants and marine environment focusing on macroalgae, seagrasses, and

mangrove; laboratory study and field trip

330-305 ¥2INBWANY 3((2)-3-4)
Pollution Biology
seIyniaiuAeu: 330-101 Wie lasnufiureuveIHangas
Pre-requisite: 330-101 or consent of the program
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Definition of pollution; types and characteristics of pollutants; uptake, biotransformation,
detoxification, elimination and accumulation of pollutants in organisms; effects of pollutants on molecular
level, cells, tissues, and organs; acute and chronic toxicity of pollutants on levels of individuals,
populations, communities, and ecosystems; physical and biotic factors affecting toxicity of pollutants;

laboratory study and field trip
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330-311 Famadveednd 3((2)-3-4)
Animal Histology
T1I¥NTIAUNDU: 330-102
Pre-requisite: 330-102
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Tissues of animal organ systems with reference to vertebrates; histophysiological and

histochemical aspects
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330-331 *UNAINADUNSLA 3((2)-3-4)
Marine Planktonology
a v o 3 = < o/
F1IYIVIVIAUNDULIYU: 330-101 w%T%mmmu%amawaﬂqm
Pre-requisite: 330-101 or consent of the program
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General characteristics of marine phytoplankton and zooplankton; identification; sampling and

processing techniques; preservation; enumeration; distribution; adaptation to pelagic life; succession;

interaction with other marine organisms; laboratory study and field trip
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330-332 aYNITUITTIUYNINTADN 3((2)-3-4)
Taxonomy of Flowering Plants
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F1YIFIVIAUNDU: 330-102 Lag 330-200 ‘Vi%ﬂiﬂﬂﬂ??ﬂlﬁﬂ%@ﬂ%@ﬂﬁﬁﬂgﬁi
Pre-requisites: 330-102 and 330-200 or consent of the program
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Principle of taxonomy of flowering plants including classification, identification and
nomenclature; history of plant taxonomy in Thailand; phylogeny; some important families of flowering

plants; laboratory study and field trip

330-333 aynInIsuvesdal 3((2)-3-4)
Animal Taxonomy
13T uADY : 330-102 130 TaganuAuseUUDIHANGAT

Pre-requisite: 330-102 or consent of the program
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Basic knowledge of processes and evolution of new species; phylogeny; principles of animal

identification, classification, and international nomenclature; laboratory study and field trip

330-350 HNAIMYWASAIUHAINHAEVBWUIIZMSI 3(3-0-6)
Ecology and Diversity of Tropical Reef
IFNTIAUNOU : -
Pre-requisite: -
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Basic principles of reef ecology; understanding of biotic diversity and relationships between taxa
and habitats; tools and practices for monitoring near-shore reef habitats; limitations for conservation of

coral reefs
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330-371 M3AiuNeMIoYI NN NI 3((2)-3-4)
Marine Conservation Diving
51829159 UNDY : -
Pre-requisite: -
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Open water SCUBA training course with practical application for science students; equipment;

physiology; watermanship skills; underwater survey techniques with in situ practice

o a 4 v o 4
330-372 NNHLABUNAADIAMTUN UEAAAS 3((2)-3-4)
Computer Skill for Genetics
a v oo < @
F1UIFIUIAUNDU: 330-260 W%@Iﬂﬂﬂ?1lllﬁu%ﬂﬂeuﬂﬂﬁﬁﬂ’g@]i
Pre-requisite: 330-260 or consent of the program
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Basic computer language e.g. R and python; artificial intelligent, cloud computing for next

generation sequencing, big data analysis; database management for population analysis; laboratory studies
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Orchid Biology
a v o < @
F1YIFIVIAVUNDU: 330-102 vﬁaiﬂammmu%amawaﬂqm
Pre-requisite: 330-102 or consent of the program
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Morphological characters, taxonomy, physiology, ecology and reproduction biology of orchids;
structural characteristics of selected genera; including propagation, cultivation and utilizations; laboratory

study and field trip

330-402 $29ne 104 Minen Walszay 3((2)-3-4)

Biology of Ornamental Plants

T103TIFUADY : 330-102 LAY 330-200 H30 IABANUAUYILVBIHANGAS

Pre-requisites: 330-102 and 330-200 or consent of the program

UszSannuihuun dnvasdugiuine vazanmanundueguesiinildlumsanudan
uazszaumelueins vanlumsmnzlgniirlszauluaiu AnprludelfriamsuazAnyiven
a0

History; morphology and habitats of ornamental plants for decorating in the garden and inside
building; cultivation, propagation and principle designs of ornamental plants; laboratory study and field
trip
330-403 Wi]ﬂﬂﬂ1ff¢l§1ﬁiﬂgﬁ% 3((3)-0-6)

Economic Botany

13T uADY : 330-102 130 IaganuAuseUUDIHANGAT

Pre-requisite: 330-102 or consent of the program
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History; morphology; identification; habitats; essential aspects of plant products and utilizations;

cultures of economically important plants in Thailand; field trip

330-404 vianma g NNy 3((2)-3-4)
Principles of Plant Biotechnology
AT uADY: 330-260 30 IasaNuRUFOUVDIANGAS

Pre-requisite: 330-260 or consent of the program
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Principles and applications of plant biotechnology for plant breeding; production of plant and
useful secondary metabolites from various organs; advantages of somaclonal variations from in vitro

cultivation; gene transfer; in vitro techniques for plant improvement and plant products; laboratory study
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330-405 %’J'mawmqmzm 3((2)-3-4)
Biology of Penaeidae
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i1EJ'J°lﬂ‘1.I\3ﬂ‘]JﬂE]'L!GEJu: 330-101 Wgﬂiﬂﬂﬂ?]ull’ﬂuﬁ]fﬂﬂ“llﬂ\?ﬂﬁﬂg@]i
Pre-requisite: 330-101 or consent of the program
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Systems and biological functions of the penaeids (marine shrimps); ecology, development,

reproduction, life cycle and food of the penaeid larvae and adults; environmental factors affecting survival

of the penaeids; laboratory study and field trip
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330-411 MYINAAITATUDINY 3((2)-3-4)
Plant Anatomy
a v w0 < o
F1YIFIVIAVNDOU: 330-200 w’%aiﬂammmu%mawaﬂqm
Pre-requisite: 330-200 or consent of the program
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Plant structure and development, differentiation of cell and tissue structure; tissue and tissue
system; organization of the root, stem and leaf; organization of tissue systems of root, stem and leaf;

laboratory study

330-412 daifinszgndundudnfFeuiion 3((2)-3-4)
Comparative Vertebrate Zoology
51931119AUNOU: 330-102

Pre-requisite: 330-102
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Vertebrate evolution; diversity; structure and adaptation history of the vertebrate organ system;

laboratory study

330-431 AMI1HING 3((2)-3-4)
Phycology
AiauAeu: 330-102 w30 IaanuRiuseUVeIANgAI
Pre-requisite: 330-102 or consent of the program
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Algal biology; reproduction, morphology, classification, and ecology of algae; laboratory study

and field trip; specimen collections
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330-432 Wi 3(2»3-9)

Aquatic Plants

a v W ! < v
FIYIFIVIAUNDU: 330-102 1ag 330-200 ﬁ?aiﬂﬂmmmu%mmwaﬂqm
Pre-requisite: 330-102 and 330-200 or consent of the program
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Structural and functional adaptations of aquatic plants affecting morphology and anatomy;
classification, identification, description of selected families and ecology; the harmful and useful effects of

aquatic plants on human; laboratory study and field trip

330-435 fig I 3((2)-3-4)
Entomology
seIynTaiuAeu: 330-101 Wio TaeanuRiuseUVEIHANGRS
Pre-requisite: 330-101 or consent of the program
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Biology of insects; external and internal morphology; classification and identification to order and

family levels; physiology, genetics, behaviour, and ecology of insects; laboratory study and field trips



330-438 nimen 3((2)-3-4)
Ornithology
3T uADY: 330-101 #30 TasanuRUseUVDIHANGAT
Pre-requisite: 330-101 or consent of the program
dag1uIne1 n13vasun $31Us5238 weAanssy WaIner Aauinisvesun aAnyllu
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Morphology, classification, life history, behaviour, ecology, evolution of birds; laboratory study

and field trip

330439 InendTazinireefvunuazdafdsna 3((2)-3-4)
Herpetology
51829111 9AUNBY: 330-101, 330-102 w’%aTﬂammLﬁu%amawﬁ'ﬂgm
Pre-requisites: 330-101, 330-102 or consent of the program
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Evolution; morphology, ecology, diversity and classification of amphibians and reptiles;

laboratory study and field trip

330-441 4N 3(2)-3-9)

Myrmecology

AT uADY: 330-435 130 IaganuAUseUVDIANGAT

Pre-requisite: 330-435 or consent of the program
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Collecting and preserving ants; external and internal morphology of ants; sampling techniques;

classification and identification to subfamilies, genera and species levels; physiology, behavior and

ecology of ants; laboratory study and field trip

330-442 HIAINGIWOAUWA 3((2)-3-4)
Insect Ecology
AR uADY: 330-435 130 TaganuRUsOUVDIANGAS

Pre-requisite: 330-435 or consent of the program
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Insect sampling techniques; density measurements of insect population; analysis of insect
population fluctuation and application; interaction between insect populations; diversity and role of insects

in various ecosystems; laboratory study and field trip

330-451 HiAIMEWUDN 3((2)-3-4)

Terrestrial Ecology

$1879M19AUNDY: 330-250

Pre-requisite: 330-250
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Structure and function of land-based ecosystems; energy flow, nutrient cycling; the relationship

between organism and atmosphere and water bodies; impact of human to ecosystem; laboratory study and

field trip

330-452 HIAIMEM NN 3((2)-3-4)
Marine Ecology
a v v < @
F1YIBIUIAVNDU: 330-250 W%Tmmmmwmmawaﬂqm
Pre-requisite: 330-250 or consent of the program
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Structures and functions of marine ecosystems; the effects of environmental parameters on marine
life in each system; the interactions among marine life; productivity, nutrient cycling and effects of human

on marine ecosystems; laboratory study and field trip

330453 HiIA TN IWBINY 3((2)-3-4)
Plant Ecology
TeIynTaiuAeu: 330-220 uag 330-320 w30 lasANUAUYOLYRIHANGAT

Pre-requisites: 330-220 and 330-320 or consent of the program
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Methods of vegetation study; plant communities; relationship between habitats and controlling

factors; plant succession; productivity; mineral cycles; species interactions, plant reproduction and

dispersal; conservation; laboratory study and field trip

a [ 4
330-454 $2IM8MOYSNY 3((3)-0-6)
Conservation Biology
a v v ] @
F1UIMIUIAUNDU: 330-250 ‘H%E]Iﬂﬂﬂ'ﬂlllﬁ‘u%ﬂlleu@\?’ﬂﬁﬂ’g@]i
Pre-requisites: 330-250 or consent of the program
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Theories and concepts; ethics; needs for conservation; causes and consequences of biodiversity

lost; protected areas: design and management; landscapeecology; ecosystems restoration, field trip
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330-460 i¥AaNUFAAAT 3((2)-3-4)
Cytogenetics
a v w1 < @
F1YIBIUIAVNDU: 330-300 W%@Iﬂﬂﬂ?1lllﬁu%ﬂﬂeuﬂﬂﬁﬁﬂ’g@]i
Pre-requisite: 330-330 or consent of the program
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Chromosome structure and behavior; structural and numerical chromosome aberration; special
chromosome; sex determination; gene mapping; cytogenetic techniques e.g. chromosome banding,
Fluorescent In Situ Hybridization (FISH), karyotype analysis; application of cytogenetic techniques for

plant breeding, medical science and genome analysis; laboratory study
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330-461 Wugeaasilszansdiosdu 3((2)-3-4)
Introduction to Population Genetics
eIynTaTuAeu: 330-260 Wie TasnufiureUVBIHANgAS

Pre-requisite: 330-260 or consent of the program
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Roles of genetic variation in evolution; allele frequency and distribution in population; genetic

drift; F-stat; inbreeding efficiency; gene flow; QTL analysis; laboratory study

330-462 M3ANYIA MuFulSsuiouasiIdaums 3((2)-3-4)
Comparative Genomics and Evolution
a v o 1 < o
$1879M59AUNDY: 330-260 W30 IAGANUIAUTDUVDINANFAS
Pre-requisite: 330-260 or consent of the program
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Genome sequencing; genome structure; gene annotation; comparative genetics; genome evolution;

identification of beneficial proteins for medical, agriculture and applications; laboratory study

330-463 UAIMI AT Buana 3((2)-3-4)
Molecular Ecology
TeIyniaTuAeu: 330-260 Wie TasnufiureUVeIHANgAS
Pre-requisite: 330-260 or consent of the program
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Genetics of non-model organism; adaptation at gene level; metabarcoding; genetics of
coevolution; gene expression responses to environment; current topics in molecular ecology; laboratory

study
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330-464 wuqmﬁmhmqmamum 3((2)-3-4)

Insect Molecular Genetics

a v w1 < v
F1YIBIUIAVNDU: 330-260 Wgﬂiﬂﬂﬂﬁuﬂ,’ﬂu%ﬂﬂ“ﬁ]\‘lﬂﬁﬂ’g@]i
Pre-requisite: 330-260 or consent of the program
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Fundamentals and methodology of molecular genetics of insect; applications for zoology and

ecology research; laboratory study
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330-465 imaiaNugaaas buagaluns9enedIIne 3((2)-3-4)

Molecular Genetic Techniques in Biological Research
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Pre-requisite: 330-260 or consent of the program
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Theory and application of molecular genetic techniques; bioinformatics; genome and
transcriptome; phylogenetic analysis; population genetic analysis; mathematical modeling; research-based

method and data analysis; laboratory study
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330-470 MW QY ULDIHBUELDIIIZNY 3((2)-3-4)
Plant Tissue and Organ Culture
a v o < @
F1YIFIVIAVUNDU: 330-320 w’%eiﬂammmu%amawaﬂqm
Pre-requisite: 330-320 or consent of the program
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A detail study and applications of plant tissue and organ culture; composition of media;
environmental influences on growth, differentiation and development of tissues; techniques and

instrumental practices; laboratory study

330-471 W hsmaiia 3(1-6-2)

Microtechniques
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Pre-requisite: 330-102 or consent of the program
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Preparation of plant and animal tissues; semi-permanent and permanent sections for microscopic

study; concepts in selecting tissue preservations and staining methods; laboratory study
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Water Analysis for Biological Research
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Pre-requisite: 324-101 and 324-102 or consent of the program
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Determination of chemical and biological analyses of natural water for biological research such as
nutrients, dissolved gas, chlorophyll, organic carbon and nitrogen, phosphorus and suspended solids;

laboratory study
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330-473 M3gmimesemATugadmIminInerrnans 3((1)-6-2)
Master SCUBA Diving for Scientist
sAsmiauneu: 330-371 Msaniniiemseysninumea

Pre-requisite: 330-371 Marine Conservation Diving
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Scientific principles and advanced techniques for skin- diving and SCUBA (Selfcontained
Underwater Breathing Apparatus) diving; diving physics and physiology, underwater techniques in
marine-biology research; rescues, search and recovery, SCUBA gear maintenance, dive planning and

management, practical in swimming pools and open-water diving in the sea
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Animal Behaviour
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Pre-requisites: 330-101, 330-250 or consent of the program
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Molecular genetics basis of behaviour; physiology of behaviour; neuroendocrine regulation of
behaviour; motivations and development of behaviour; evolutionary behaviour; ecological behaviour;

laboratory study and field trip
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Training
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Condition: Enrolled for at least 6 semesters or consent of the program
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Actual practice in public, private or enterprise organization relative to biology; developing
occupational skills by integrating classroom knowledge with working experience; training period for not
less than 6 weeks and at least 25 hours per week; evaluation by academic advisor and officer of the

organization; presentation and complete report
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330-482 ‘ljﬁ%‘lﬂ%’ﬁﬂﬂ'ﬂﬁ emamsneufisamanziauazsedsediadady 9((6)-9-12)
Module: Biology for Sustainable Marine and Coastal Tourism
sedyniaiuneu: Tasaruiureuveanangas
Pre-requisites: consent of the program
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Biodiversity in marine and coastal ecosystems; introduction to marine and coastal ecology;
importance of coastal zone in terms of socio-economic, cultural and environmental resources; roles and
importance of marine and coastal protected areas; classification of marine protected area in both
international and national levels; principles of marine and coastal resources utilization by integrating of
ecosystem services dimension; sustainable marine and coastal resource development and management;

concepts and principles of sustainable tourism; theories, processes, techniques in tourism planning and



development with lower environmental impacts; roles of tour guides; stakeholder analysis; derivation of
conflict resolution approach; case studies and field practice; principle of snorkeling, snorkeling equipment,

snorkeling safety, swimming pool and field practice

330483 AT IneuRemssamsveadieudaiinn 6((4)-6-8)
Module: Biology for Ecotourism Management
Arianuneu: TasanuiuseuUsIHangAs
Pre-requisites: consent of the program
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Biodiversity in terrestrial ecosystem; introduction to ecology; rules and regulations of protected
areas in Thailand; concept and important of ecotourism; element and types of ecotourism; ecotourism and
natural attractions in southern Thailand; theories, processes, techniques in ecotourism planning and
development with lower environmental impacts; roles of tour guides; ecotourism facilities and
accommodations; hiking, trekking, and camping management, selected equipment, route surveys;

ecotourism attractions development; ecotourism safety; case study and field practice

330-484 gadnmssansiFeuduaznsdemsiaine luanssui 21 6((4)-6-8)
Module: Learning Management and Communication of Biology in the 21st Century
seIynfaiuneu: Tasaruiureuveanangas
Pre-requisites: consent of the program
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Writing teaching plan; classroom research; concept in biology; teaching biology according to

STEM education; planning for biology laboratory class; development and management online classroom;

principle of teaching in the 21st century; teaching science project; assessment and evaluation; classroom



and communication psychology; code of ethics of teaching profession and communicator; creating modern

materials for teaching and communicating biological findings; work integrated learning
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Principles of Biology I
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Characters of living organisms; classification of life; scientific method; chemistry of life; cell and

metabolism; genetics; mechanisms of evolution; diversity of life; plant form and function; animal form and

function; ecology and behavior

330-102 HANTIING1 2 3((3)-0-6)
Principles of Biology 11
seIyniaiuAeu: 330-101 wie lasnufiureuveInangas
Prerequisite: 330-101 or Consent of the program committee
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Diversity and classification of living organisms; basic plant physiology; basic animal physiology;

ecosystem and conservation

331-101 Uiiamsnansainen 1 1(0-3-0)
Principles of Biology Laboratory I
$183919AVNBY: 330-101 HIVITIUAIGAY
Prerequisite: 330-101 or Concurrent
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Demonstrations and laboratory practices on microscope; cell structure; metabolism; genetics;
diversity of life; plant and animal tissues; biological function of plant; biological function of animal;

ecology and behavior



331-102 UQiAmMs ndn¥aane1 2 1(0-3-0)
Principles of Biology Laboratory II
$1879M59AUNY: 330-102 HIBITEUAILANU

Prerequisite: 330-102 or Concurrent
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Diversity and classification of microorganisms, plants and animals; photosynthesis, plant

transportation, plant growth regulation, plant reproduction and propagation; animal development; some

anatomy and physiology of organ systems in animals; ecosystem and conservation

330-250 HIIAING 3((3)-0-6)
Ecology
13T uADY : 330-101 30 IaganuAuseUUDIHANGAT

Pre-requisite: 330-101 or consent of the program
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Definition and scope of ecology; theories related to ecology at each level of organization:

individual, population, community, and ecosystem; biological conservation and current ecological

problems

330-260 Nuge1daT 3((3)-0-6)
Genetics
AR uAeY: 330-101 30 IaanuRuseUVeIANgAS

Pre-requisite: 330-101 or consent of the program
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Fundamentals of genetics at molecular, organismal and population levels; applications of genetics

for medicine, biotechnology, plant and animal breeding
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Cell Biology
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FRIBIUIAVNDOU: 330-101 ﬁﬂ%mmmu%amawaﬂqm
Pre-requisite: 330-101 or consent of the program
=S J axy = = [ 4 =\ 4 9 9 ~ A 9 4
NHHYLFaA ITNITANYUNYINULT AR ﬁ'ﬁlﬂi]ﬂ?fl(lul“]fﬁﬁ Tﬂﬁ\‘]ﬁiNLLﬁS‘HH”IVIﬂJ@QLEJ@HiJL“Bﬁﬁ
=< a 2 2 % % a a =
laTnwardy tunded wazessuniuaa luwad 1Usa15 loauazynis lea nszuaumsuazna lnil
A Y v o o % ! % a a = % !
INYIVAINVIHINTLTAA ﬂ”l'il!,‘]NL“ﬁﬁﬁLLUUVlNIVI“BﬁLLﬁthTﬂ“Bﬁ myasugnInvesraa Msunuag
4 o o 4 1 a oA
msaevearaa mithanug lddszgnaldlumansauaiadneludelfiians
Cell theory; study methods for cells; chemical components of cell; structures and functions of
membrane, cytoplasm, nucleus, and organelles in prokaryotes and eukaryotes; processes and mechanisms
of cell cycles, mitosis and meiosis; cell differentiation; cell aging and death; applications to other science

disciplines; laboratory studies

330-370 HANMIIVENNFIING 2((2)-0-4)

Fundamentals of Biological Research

FIWAITIAVADU: 330-101

Pre-requisite: 330-101
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Introduction to epistemology and scientific procedures; scientific attitudes; research methods and

research ethics; proposal preparation and guidelines for writing a scientific article
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Water Analysis for Biological Research
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Determination of chemical and biological analyses of natural water for biological research such as

nutrients, dissolved gas, chlorophyll, organic carbon and nitrogen, phosphorus and suspended solids;

laboratory study



330-431 NYUIWINY 3(2)-3-4)
Phycology
AT uADY: 330-102 30 IaganuRiuseUVDIANgAS
Pre-requisite: 330-102 or consent of the program
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Algal biology; reproduction, morphology, classification, and ecology of algae; laboratory study

and field trip; specimen collections
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Plant Tissue and Organ Culture
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Pre-requisite: 330-320 or consent of the program
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A detail study and applications of plant tissue and organ culture; composition of media;
environmental influences on growth, differentiation and development of tissues; techniques and

instrumental practices; laboratory study

331-250 UguiamstinaIng, 1(0-3-0)
Ecology Laboratory
71879M5IAUNY: 330-250 HIBITEUAILANY
Pre-requisite: 330-250 or concurrent
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Experimental or sampling design to answer ecological questions at each level of organization:

individual, population, community, and ecosystem; academic report writing and presentation; laboratory

study and field trip
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1.{58mans19158 A3.09AN A9, Ph.D. (Plant Science), University of Aberdeen, 2550
2. f¥emnaninnsd as.a5a a3ad, 15.0.Fn0), wiFealni, 2550
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3.%1%36?{1?{@31%TSEJ.ﬂ‘S.ﬁSmm NILNYIAVDT, Ph.D. (Biotechnology), Osaka University, Japan, 2558
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5.@1%135511’3@, mam?iy,, M.Sc.( Ecosystem analysis and governance), University of Warwick, U.K., 2543
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