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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 HanyIINeN 2 3((3)-0-6)
Principles of Biology I1
wIvnaduneu: 330-101 3o TaennuiiuyeUVIHENgAS
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 Ug{iiAnsvans1Inen 1 1(0-3-0)
Principles of Biology Laboratory I
FIIPNAVAOU: 330-101 HIBIFTEUAIGA
Pre-requisite: 330-101 or concurrent

a = a va Yy 9 4 Y 4 aRK ) 14
ﬂ’lif’n‘ﬁﬁllﬁ%NﬂﬂaﬂﬁﬂWﬁi%ﬂaﬂﬂﬂaﬂiiﬁu Iﬂﬁ\‘]ﬁﬁ%‘i"uﬂ\uc}fﬁa N UDAYY Wuﬂﬁ’]ﬁ@]ﬁ

Y ]
A A

ﬂﬁ?ﬂﬂﬁ?ﬂﬂﬁ?ﬂﬂlﬂﬂéﬂﬁ%%ﬁ mawaﬁ%uazﬁ’m{ ﬂi%ﬂ’)uﬂ'liﬂ'l\‘l%ﬂa‘ﬂﬂ']"llﬂﬂﬁ% NITUIUNITNN
FIIMevesdal UnrineuazngAnisy

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 U{TANsHaANTIINEN 2 1(0-3-0)
Principles of Biology Laboratory 11
$1679119AUNDY : 330-102 HIBHHUAIVAN
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

333-101 UFTAMsHand g 1(0-3-0)
Fundamental Physics Laboratory
$1679119AUNDY : 332-101 WIBHEUAIVANY
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

330-200 1AM FUFIHINGWAZANNHAINHALVDING 3((2)-3-4)
Module: Morphology and Diversity of Plant
5182119 VNOU: -
Pre-requisite: -
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Plant regarding their morphology, habits, habitats, and diversity; ontogeny of vegetative and
reproductive structures; life cycle; phylogeny and classification of the plant kingdom, case study,

laboratory study and field trip
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330-230 YAIPIOUNTNIFTIUUYBINTADN 3((2)-3-4)
Module: Taxonomy of Flowering Plants
1INV NOUITIU: -
Pre-requisite: -
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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

330-231 m”?mmmmmﬂmmmzmsé’mzumﬁmﬁmaﬁﬂﬁ 6((4)-6-8)
Module: Diversity and Introduction to Systematics of Animals
F0INVIAUNDUISOU: -
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 HIAINeN 3((3)-0-6)

Ecology

wIynTaduney : 330-101 wie laeanufiuyeUYeIHANGAT

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
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330-260 WUFAAA3 3((3)-0-6)
Genetics
a v oo 1 < (%
F1YIBIUIAVNDOU: 330-101 1/?‘%61@EJﬂ’JHJLﬁu‘KfJU‘U@@WﬁﬂQﬂi
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 %mmﬁzﬂmmammﬂwaqa 4((3)-3-6)
Cell and Molecular Biology
a v o 1 < (%
FYIBIUIAVNOU: 330-101 ‘H%EJI@fJﬂ’NiJmu“B’ﬂ‘]J‘lJ@ﬁWaﬂQ'ﬁi
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 3AIHIMELINANAZAITINGNVDINY 5((4)-3-8)

Module: Plant Anatomy and Physiology

FIAFITIAVADU: -

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



330-321 33 IMEINMANAZEITINVBINAD 5((4)-3-8)

Module: Animal Anatomy and Physiology

1INV NOUITIU: -

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 HANNIIVANIITIINEN 2((2)-0-4)

Fundamentals of Biological Research

5183119AUNOU: 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

330-382 AN 31U sRReINUI Tanms 3((3)-0-6)
Introduction to Evolution
a v o J 3 @
$18791159AUNDU: 330-260 130 1ASANUAUTDLUDINANFAT
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 FUNUINIBIINEN 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 Ug{iian1stinaInen 1(0-3-0)
Ecology Laboratory
FIIPNAVADU: 330-250 HIBITEUAILGA
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 Yiiamsiugmans 1(0-3-0)

Genetics Laboratory

FIIPNAVAOU: 330-260 HIBITEUAILG

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

331-480 TIINGUNOYNBY 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 1A59911MaT I INeN 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 aNAANHINMITIINEN 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 &3 lifinszgndundaniinnumAymaasygne 3((2)-3-4)

Economic Invertebrates
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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 FIINNVPINAINIA 3((2)-3-4)
Freshwater Biology
swIynTafuney : 330-101 wie laeAnuRuye UYRINANGAT

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 WgNUMEAAIMaNza 3((2)-3-4)

Marine Botany

wIynTadune : 330-102 wie lasanufiuye UYeIHANGAT

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 FIINENNANY 3((2)-3-4)
Pollution Biology
s1w3iaAuneu: 330-101 3o IaoANUAUYOUVBIHANFAT

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 dalnlagvesdn ) 3((2)-3-4)
Animal Histology
F1H1LIAVADU: 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 unaINABdUNSLA 3((2)-3-4)
Marine Planktonology
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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

330-332 0YNHIBIUVBINTADN 3((2)-3-4)
Taxonomy of Flowering Plants
s1e3iaAuReU: 330-102 1A 330-200 130 IABAMUAUBDUVDINANTAS

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
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330-333 aNINIBIUYDIAA 3((2)-3-4)
Animal Taxonomy
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FYIFIVNAUNDU : 330-102 W%‘E]IﬂfJﬂ’J"I?JLW"LHf’E]‘]J"’IJ@QWﬁﬂQ’G]i
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 HAIngwazANNaInriaevenIUmsa 3(3-0-6)
Ecology and Diversity of Tropical Reef
5103LIAUNOU : -
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

330-371 miﬁ1ﬁ1aﬁammg%’nﬁmamm 3((2)-3-4)
Marine Conservation Diving
FI¥NTIAUNOU : -
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
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Computer Skill for Genetics
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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

330-401 ¥3Inenvaanaelsl 3((2)-3-4)

Orchid Biology
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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 F3Inenveslinenlszau 3((2)-3-4)

Biology of Ornamental Plants

T03AMTIFUADY 1 330-102 1Ay 330-200 30 IABANUAUYILYBIHANTAT

Pre-requisites: 330-102 and 330-200 or consent of the program
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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 quymaﬂ%msygﬁa 3((3)-0-6)

Economic Botany
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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
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330-404 viannA 1] ag B IMWMINY 3((2)-3-4)
Principles of Plant Biotechnology
a v o < @
FYIFI1UNAUNDU: 330-260 W%‘E]IﬂfJﬂ’J"I?JLW"LJ%’E]‘]J"’IJ@QWﬁﬂQ’G]i
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

330-405 F3INeNvoshanzia 3((2)-3-4)
Biology of Penaeidae
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iT(’J’Jﬂﬂ’]Nﬂ“Uﬂ’E]uGEJu: 330-101 TT%E]T@’IEJ?]'JHJLﬂu%ﬂﬂﬂlﬂﬂﬂﬁﬂ’gﬁi
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 penaceids; laboratory study and field trip

330-411 MeAMAMan3voIny 3((2)-3-4)
Plant Anatomy
518211190 UNDU: 330-200 ‘Vi?i’e)Iﬂﬂﬂ?WNLﬁﬂ%ﬂﬂ%@ﬂﬂﬁﬂQ‘@i

Pre-requisite: 330-200 or consent of the program



9 a a A A 9 o dil d‘!

Tﬂi\iﬁiﬁllﬁ%ﬂﬁﬁ]ﬁﬂgm'ﬂIG]GU?NW"K mswasuudasveslnseaivveusaanaziloe szuy
dgi’ A A [N @ o 9 v A v dy A o 9 =2
BB NY N15IAFEIAIVD951N a1duuazly n1sdaiseesdlveuiawe lusinaidunaslu Anwilu
Y a oA
nod1lfiiams

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
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330-412 dmIdnszgnaUnauTaSeuna 3((2)-3-4)
Comparative Vertebrate Zoology
F1H1IAVADU: 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 M1%918INEN 3((2)-3-4)
Phycology
wIvnafuneu: 330-102 3o TaennuiiuyeLVIHENgA
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

&
330-432 Wy 3((2)-3-4)
Aquatic Plants
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FYIBIUIAVNDU: 330-102 ag 330-200 ﬂ%ﬁ)I@EJﬂ’NiJmu“]ff]’U"llfNﬁaﬂt:f'ﬁi
Pre-requisite: 330-102 and 330-200 or consent of the program
v o v v v 4 AP A "o a a ¢
ﬂTﬁ’JJiﬂ@]’)ﬂ1\‘lﬂ1u1ﬂiQﬁiNL!ﬁ%‘HH1ﬂ"UfNW“D’H11/]?NNaﬁ@ﬁmﬁWH’)ﬂE|1l,l,a$ﬂ1ﬁl’3ﬂ1ﬂﬁ1ﬁﬁ‘i
o A a J o < a a Y J A 9ol
NITULUN NITTTYFDINYIAAAT ANHUS WA LAZUNIRINGT Wﬂﬂi%‘ﬂ‘ﬂlm%ﬂﬁGl%‘]JiZIEJGHu"UfNWGHu1
1 d KR Y a oA = ~
AONYYY ﬁﬂ‘]&lﬂl.l‘l"i’é)\‘iﬂg‘]ﬂﬁﬂ1illa$ﬁﬂ‘hﬂuﬂﬂﬁﬂ1u‘ﬂ
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 NgInen 3((2)-3-4)
Entomology
AMTIRUAD: 330-101 W30 TasANUAUYOLVSIHANGAS
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 ndInen 3((2)-3-4)
Ornithology
ANTIRUADY: 330-101 W30 TasANuAUYOLVBIHANGAS
Pre-requisite: 330-101 or consent of the program
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Morphology, classification, life history, behaviour, ecology, evolution of birds; laboratory study

and field trip
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330-439 mmamasmumaxmuumaaxamzﬁaﬂﬂam 3((2)-3-4)
Herpetology
a v w0 <] @
TYIBI1UNIAVNOU: 330-101, 330-102 ﬁ%f’)jﬂﬂﬂ’ﬂllLﬁu%@ﬂﬂl’ﬂﬁﬁﬁﬂq@ﬁ
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 4AINEN 3((2)-3-4)
Myrmecology
swIvnTafunou: 330-435 ¥se TaennuliuyeUVINANgAS
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 HNFINNVOIUNAY 3((2)-3-4)

Insect Ecology

0AMTIRUADU: 330-435 130 IABANUAUYOLVBIHANTAS

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 HOFINNVHUN 3((2)-3-4)

Terrestrial Ecology

51831119AUNOU: 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 HNFINNNINSLa 3((2)-3-4)
Marine Ecology
S1e31TIAUReU: 330-250 W30 IAOANUIAUYOUVBIHANFAT
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

330-453 HNAINLVDINY 3((2)-3-4)

Plant Ecology
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FIBIUIAVNDU: 330-220 Lag 330-320 ﬁ%ﬂiﬂfJﬂ’JHJL‘VilJ“]ffJ“]JﬂI’ENWﬁﬂQﬁi

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

330-454 $2Inenmsey3ny 3((3)-0-6)
Conservation Biology
0ANTIRUADU: 330-250 130 I NUAUYILVBIHANTAS
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

330-460 15AAWHEMANS 3((2)-3-4)

Cytogenetics

S1e331TaAUReU: 330-300 W30 IAoANUAUYOUVDIHANFAT

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

330-461 ﬁ'uqmam%ﬂszmnsrﬁmﬁu 3((2)-3-4)
Introduction to Population Genetics
03AMTIRUADU: 330-260 130 IABANUAUYILVBIHANTAS
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 Mm3an R uNFulSeumeunazIdannms 3((2)-3-4)
Comparative Genomics and Evolution
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TIIBIUNAVNDU: 330-260 W%@Iﬂﬂﬂ’ﬂi]mu“ﬁﬂﬂ‘l]@ﬁﬁaﬂq@i
Pre-requisite: 330-260 or consent of the program
a do o A = 4 = 9 = = =) o 4
M3 AATIZHa1ADNA To Tnavesd Tuy Tassad e Tuy mIszyduand Tuy Wugmans
~ av ~ ~ 9 A Aa 4 4
L‘]_I%EJTJW]EJ‘]J ’J'WJJ‘L!1ﬂ1T]JE]\3i]T‘L!1] ﬂ155$u8uﬁ51\11ﬂi@]u‘ﬂuﬂigiﬂ%‘uﬂNﬂWﬁuW‘ﬂﬂ NITNHAT LASNII
4 a oa
Uszgna anuluiesljiams
Genome sequencing; genome structure; gene annotation; comparative genetics; genome evolution;

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

330-463 HnAIneuTlwana 3((2)-3-4)
Molecular Ecology
0AMTIRUADU: 330-260 130 IABANUAUYILVBIHANTAS

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

330-464 Wugman3luanaveua 3((2)-3-4)



Insect Molecular Genetics
a v o < (%
FYIF1UNAUNDU: 330-260 w%hﬂmmmwmmawaﬂqm
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
a v dJ a v a
330-465 mﬂuﬂwm;mtmﬂmaqa‘lumsmﬂmﬁamm 3((2)-3-4)
Molecular Genetic Techniques in Biological Research
a v o < @
FYIFIUNAUNDU: 330-260 w%‘aiﬂﬂmmmu%amawaﬂqm
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

330-470 MIWIZAgBIHBIAYD T NY 3((2)-3-4)
Plant Tissue and Organ Culture
a v o < [
F1UIWIUIAUNBDU: 330-320 W%@I@ﬂﬂ')'ml?‘fu%ﬂﬂ"ll@ﬁﬁaﬂ’q@]‘i
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 lulnsmaiia 3(1-6-2)
Microtechniques
swIynafunou: 330-102 3o TaennuliuyeUVINANGAS

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

AMTIRUADY: - 324-101 LAz 324-102 viip lavANUIAUBOUUDINANGAT

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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Master SCUBA Diving for Scientist
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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

yaI5uaeN (Module)
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Module: Biology for Sustainable Marine and Coastal Tourism
swIrnisduneu: TaoanuAuyeUVeIHANGAT
Pre-requisites: consent of the program

AUHAINHAWONTINN IUTEVVUNAN NN @LAL IR HNIAINGIN NN aLas s18[3

Yy
o @ A A a o [y

Y v '
Lﬁﬂﬂﬁu mm’mﬂﬂgmmwuﬂmaﬁmwﬁﬁumm IFITHYND awu‘ﬁiimmzmwmmﬁmmﬁ'@mgmma

EX]

] v

% ~

v ;4 1 v
NeINUNUN ymimmmzmuawwﬂq fﬂill”ﬂQﬁuﬁi‘i}llﬂi’t’)\‘WIN‘VIS’JLﬁLLﬁS’JGHTEJﬂQLLU‘]JZ‘TTﬂaLLag

q

ke

v a [ Jd y aa a =
TISAUBIN ‘Viaﬂﬂ?ii%}ﬂizjﬂ%u‘ﬂi‘wEJ"IﬂiTI"IQVISLﬁLLﬁ%GK”IEJPQh Iﬂﬂﬂ”liﬂaljﬁmTﬂ"liﬁJ@TINﬁ)"quL’Jﬂ‘]Jiﬂ"li

MINAUIAZIAMINTNIINTNZIAUAZHIAIDETITU LUINNUAA HANATINEINUNITNDUNSIDE



898U N nzUIUMS uazmaiinlumsnumuLaz AN Moo Naanansz A AIIARDN
Y A Y s a S Yt Y = o Jax Y o 9
UNUIMNHUINUDINAAUNAD ﬂiiilﬂiizﬂﬁﬂﬁﬁuqﬂﬁﬁulﬁﬂ ﬂTiﬁQ!ﬂiT%W’J‘ﬁLLﬂﬂiUuﬁ"Iﬂ’ﬂll"llﬂLLEN
A R v Y a Jd Aa dy A @ dy B g ’ o 3
ATAUANY A HIT00N Y189 1NTDIUNITRIITI IUNUN HANWHITUNITATUIAY Q‘ﬂﬂiﬂ!ﬂ1u1 A7
v o %’ dy = a oa Y %} Z; 1 %’ A
Yaoanslumsanihau msdndguiamslaimaluasznesuazuendoiun
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
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Module: Biology for Ecotourism Management

wIynafunou: TaoanuiureuveInangas

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
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Module: Learning Management and Communication of Biology in the 21st Century
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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 HaNTIINEN 2 3((3)-0-6)
Principles of Biology I1
03ANTIRUADY: 330-101 30 IaeANURUYILYBIHANTAS
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 YHUAmsHansIInen 1 1(0-3-0)
Principles of Biology Laboratory I
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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 U{iiAn1svansIInen 2 1(0-3-0)
Principles of Biology Laboratory II
FIIPNAVADU: 330-102 HIBITEUAIFG
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 HIAINeN 3((3)-0-6)

Ecology

wIynTaduneu : 330-101 wie laeanufiuyeUYeIHANGAT

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 WugAans 3((3)-0-6)
Genetics
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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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Pre-requisite: 330-101 or consent of the program
2 ot = A4 o ¢ = 4 v 9 A A& 9 4
NnHyHLi¥an IDNITANYUNYINVLEARD ’ﬁ'lilﬂllﬂ'lﬂsl,ulclfﬁﬁ Tﬂiaﬁimmzwumsummmjmcnaa
2 a a 7 7 % a ~ ~
hlclfI‘ﬂ‘Wﬁ'lGlﬂJ Iy e u,a$aammuaaclul,clfaaTﬂimﬂamngmﬂa@ ﬂﬁgll'luﬂ'li!l,agﬁﬂﬁhlﬂﬂ
= 9 v v W J 1 < a a A 4 '
MNYIVBINVININILYAA mmmwaauuuhlﬂwnmgaz”lﬂa%ﬁ ﬂﬁgﬂaﬂuﬁmwmmwaa NITUNLRS
o o 9 Jq 9 J Y 1 Y Aa oa
msmevousas Mmithanu liuszgndldlumaasmuangdneludesjiams
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 HANDIIIVAMITIIN 2((2)-0-4)

Fundamentals of Biological Research

F13¥19AUNDU: 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

330-372 353 HIN I UMTIFEMITIMN 3((1)-6-2)

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 M1¥918INN 3((2)-3-4)
Phycology
wIvnafuneu: 330-102 3o TaennuiiuyeLVIHENGA
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 Ugiian1siinainen 1(0-3-0)
Ecology Laboratory
FIIPNAVAOU: 330-250 HIBITEUAILEGA

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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