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3.1.5.1 MwAviiusisinvemingas

- sAvnlundngns
01423113 dninewiily 3(2-3-6)
(General Zoology)

01423243

01423251

Fn3npmaadiudad nananslunisdwundseinndnd uaz
FVmuinsuadnd
Biology of the animals, principles of animal biology,

principles of animal classification and their evolution.

nsiiunazsnwannmotadnl 3(2-3-6)
(Collection and Preservation of Zoological Species)
Jefimeauuinnou: 01424111

MsIUTINLEs AU nIanmaR ] iensiseunsasy wanlu
061981984 sTansRisAmsidnd Mswieudiiessniiv

o @ o w o«

thathadad nMasenisuardavinUydsede Medirsdnily
Afs e Temafivihwanmisgudnilifinszgndundauasd
nszgndunds mevinlasanszgn waznisudediediniio i
nsAnwuenan Ui

Animal collection and preservation for class study and
reference collection, zoological museum management,
preparation for animal collection, labeling and catalogue of
zoological museum specimens, preservation method for
invertebrates and vertebrates, the preparation of vertebrate

skeletons and moulding methods. Field trip required.

a3sInyueayed 3(2-3-6)
(Human Physiology)
Seiideadounneu: 01424111

wihfinagssuumelusnesnevewiyd

Systematic functions of the human body.
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01423311  mginamansiUSeuliisuresnosian 4(3-3-8)
(Chordate Comparative Anatomy)
nmswisuiisudnifinssandundwsiazwanlusiulasaing
warIIMuINTT wazufuRmsfnwimeiniavensering
Comparative study of the vertebrate in their structure and

evolution and study the anatomy of rabbit.

01423351  &35INeUasdnd 3(3-0-6)
(Animal Physiology)
a - v - '
AVIABALTEUNNDY: 01423113
o v & 4 4 ) | o

Tassasauasntnivetaitodn] ssuueisis WNNTInau
YDITYUUAN 9 UASNITAIUAN NENTUTININ UAEN1TE1T998

Structure and function of animal tissues, organ system,
systemic  functions and control, bioenergetics and

homeostasis.

01423352  @vivenvesdninmujuinis 1(0-3-2)
(Animal Physiology Laboratory)
Jyrfidesdeuinnou: 01423351 uieFoundeudiu
UAtAnslassaanaymiiivesszuveieavsing q
Laboratory for animal structures and their systemic

functions.

01423381%  MSANYINIAAUINNNENITNE 3(2-3-6)
(Field Study in Zoology)
MTINMNUFNAIDE N Fnsdusegiedniunuasdnith ms
eszidayauasnisinauetaya msfinwiniaau
Sampling design, sampling methods of terrestrial and
aquatic animals, data analysis and data presentation, field

trip required.

* se3yla vl
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01423413  lulaswailannsdnd 3(1-6-5)
(Animal Microtechnique)
JyrieaSeuunfou: 01423113
Fwduuiledovesdns vdualadonsienisfinu fendes
qansseu
Preparation of permanent slide from animal tissue of

microscopic study.

01423414  Anguduuile 4(3-3-8)
(Embryology)
Jfideaieuniiou: 01423113 vide 01424111
msadnvadduiuguaznisuaus nswwigdvinvealufinay
waraudumsouvesdaifinsegndunas mMaaSeyiiRnun
Gametogenesis, fertilization, development of zygote and

embryogeny of vertebrates, anomalies.

01423415  Ineuduuilevesdniliifinsegndunas 3(2-3-6)
(Embryology of Invertebrate)
Aiideuieunnneu: 01423113
msasragadauRug nsufaus msidgyiviavedldfinauud
uusseuvesdnilifinszgndunaa
Gametogenesis, fertilization, development of zygote and

embryogeny of invertebrate.

01423416  faneInAmans 4(2-4-6)
(Microanatomy)
Juniideadeuanieu: 01423113 wis 01424111
Tasadrauavauusznevventad eide warsruuaiearly
dnifinszgnduwds
Structure and component of cells, tissue and organ
system in the vertebrate body the ultrastructure and staining

properties.
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01423417  madulevengadand 3(3-0-6)
(Animal Cell Growth)
YiideaSuuindeu: 01423113 wie 01424111
Msasuwamnduadl msmuannsAuianelugag n1s
Aewadfnund anuwindey uariadefiduadanisidule
Biochemical changes, erowth regulation at molecular
level, cell transformation, reactions neigchbouring cells as

well as its surroundings, factors controlling cell growth.

01423418  UsvammeinAfIans 3(2-3-6)
(Neuroanatomy)
Fuiiveadeuainou: 01423311
Tassadanazwiniivessvuuyssam waradurzfuainuidn
Y
Structure and function of nervous system and specific

sense organs.

01423419  Iveinsegn 3(2-3-6)
(Osteology)
Fdidoadeuinnou: 01423311

@

maasuansEgn duuszney lasaiwasdugaiveiund
19952UUlATI
Development composition, structures and normal

morphology of the skeletal system.

01423421 dnilinszgndumda 4(3-3-8)
(Vertebrate Zoology)
Juwiseaseuniney: 01423113
dugwIne neInia @351 aynsuisu dnAIveuas
aw fal v = <
Tiwunmsvesdniinsegndunds dimsfinsuenaniun
Morphology, anatomy, physiology, taxonomy, ecology and

evolution of the vertebrates. Field trip required.



01423426

01423427

01423428

34 upa. 2

Unduinen 3(2-3-6)
(Ornithology)
AendideaSeunnnou: 01423113

Snwaslnieadng wazntiifivesefoavuAavisuuvoun
woAnssu Frinemasiiaainer nrsduunmumdneynsaisiy i
nnsAnwuenanud

Structure and functional characteristics of birds, behavior,

biology and ecology, classification. Field trip required.

%m%itﬁmqﬂﬁwuu 3(2-3-6)
(Mammalogy)
Iiivesdouniniou: 01423113
snwrlassading uasmiflveseTeavudassruuesdniifvagn
fpus AuiauardTanuinis wgRnssu 33ven uarllnminel s
$uundniidssgnaasunnundneynsuisiu fntsfinwiuen
aonui
Structural and functional characteristics of mammals,
origin and phylogenetic relationship, behavior, biology and

ecology. Classification. Field trip required.

nendniidosnaiu 4(3-3-8)
(Herpetology)
Jiidipadousnriou: 01423113
dnwzlassaiisuasniniiveteTeasunarssuvvasdadasiiiu
Yhasifiuunuasdndidesnau aedutusmetidauariianins
ngAnssu 91aAdne N139UUNAUNANBYATNITIY UATNIT
oy¥ny fimaAinyiuenaoud
Structural and functional characteristics of amphibians
and reptiles. Origin and phylogenetics relationships, behavior,

ecology, systematics and conservation. Field trip required.
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01423431 BYNSUIS AR 3(3-0-6)

(Animal Taxonomy)
Jvimeaduuaniew: 01423113

AansUBIUNINIGIU AnvaraunsuIsIuLasNITuUIHulY
Uspns n1sinaddduasnisindulusyduaddd drdudy
BYNTUTTIURATUUINTINITIUNUTEAN FBI0TTRUINTTRAY
Wrsaduaeitauinig ngnisiFentontsdnaineiuasdiiun
n9eYNIUIT Y

Science of taxonomy, taxonomic characters and
intrapopulational  variation, speciation and taxonomic
descision the species level, taxonomic category and
procedure of classifying, phylogeny and method for
constructing phylogeny, the rule of zoological nomenclature

and taxonomic publication.

01423432%  synsfisTuewasineudaiia 3(2-3-6)

(Taxonomy of Freshwater Zooplankton)
Iriideadeuaniou: 01423113

dugwine uaveynsiisuvesunatinoudnithia nmssey
¥iin Mafuuaginmanmiiiensinuimusynsuisiunaziuia
Tuana mawieudetaion1sszyaila mswSsuamwdsyney
waznawienalannnisiiensdeds

Morphology and taxonomy of freshwater zooplankton,
identification, sample preparation for species identification
and molecular study, preparation of the illustration and

preparation of permanent slide for reference collection.

* s nUn v
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01423443

01423445

01423447
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dniliifinseandumds 4(3-3-8)
(Invertebrate Zoology)
SunfiesSeuinnou: 01423113

duguiven Mednia a35Inen aunsIIsULAY TAINE1VeY
dnTlitinsrgndund finsAnuiuenaniuil

Morphology, anatomy, physiology, taxonomy and ecology

of the invertebrates. Field trip required.

FrinewealusiSuu 3(2-3-6)
(Biology of Cnidarian)
Fmiifeaieuninew: 01423441

nsdauuinny fegerde dugiuineuazaisineives
Tupideu dmsfinwuenaniui

Classification, habitat, morphology and physiology of

cnidarians. Field trip required.

Friverveslnslng? 3(2-3-6)
(Biology of the Protozoa)
IfideaFeunnou: 01423113

lassadng ugmansuazessuniuaduadinsings synsuisiu
msiusetauarmamzass Snsfinwuenanud

Structures, genetics and organelles of protozoa,
taxonomy, sample collection and cultivation. Field trip

required.

FImevemesnuinin 3(2-3-6)
(Biology of Freshwater Mussel)
Jeriideaeuinnou: 01424111

dnwasialy Audlauagifauints dugruineuaswiii
BYNTUITIW D MITUazA1SEoa IS NMsduug Msigiiuln
T0AIngT waEMIUENINTEIIE NMsnzdes nsliusyleviann

ta - o
viagNTuUIInN N ﬂ'ﬁﬁﬂﬂ’luﬂ AFAOIUN
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General characteristics, origin and evolution, morphology
and function, taxonomy, food and digestion, reproduction,
growth and development, ecology and distribution, culture,

application of freshwater mussels. Field trip required.

01423451  Avenseulivie 3(3-0-6)
(Endocrinology)
Juiireuieunniow: 01423351 vike 01002341
goslanludn’ wiriinazaruddgosionlivie
Anatomy, physiology, chemistry and regulation of the

major endocrine gland.

01423452  msl¥dmivmans 3(2-3-6)
(Using of Laboratory Animals)
Jeniideaisuiniow: 01423113
maiendninaass Bsufidedninaassategndas e
Wnanismeasrainindeutosiign a3ss1ussudmiugly
dorinaans
Choosing of laboratory animals and manipulation of them

in order to obtain exact experimental results, ethics in using

of laboratory animals.

01423453  @3Timedugeesdng 3(3-0-6)
(Advanced Animal Physiology)
AnfiResiFouindeu: 01423351 uie 01423352
wiflvasunsszuulagasiBeauaznisitelne q neassinen
v03dnd
Function in detail of systems interested in the animal

body and the current published research.
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01423454  WoANIIUVRERT 3(3-0-6)
(Ethology)
Iwfiseadsuintou: 01423113
annsveangfAnssuvesdnd wgAnssuvesdndluiinseandu

as

udsuardnifinseandunas sais nsTmssingAnssuvesdnd
uwiaveia fin1sfnyiuenanIui

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

trip required.

01423455**  @35INe1v0ITEUUYTLAM 3(3-0-6)
(Neurophysiology)
Ayniideasuuinnou: 01423251 w3e 01423351
A9 UTeEN e ludunds Unussam waauszany way
woAnssue1eq duduniniivesausarssuudszamiily
nalansyihaunasnsmuauuessyuuUssamiy aywduarluded
Functions of the brain, spinal cord, nerves, and sense
receptors, and all activities subjected to be brain functions,

mechamisms in human and animal.

01423459  AneseulivieuavnisAunug 3(3-0-6)
(Endocrinology and Reproduction)
Jriidiosfousndeu: 01423351 u3n 01423352
mnuduiusssnIssuunsAuRugfussuudu 9 MAeades
Tnoewzegbuaulalasiiiudednune viuldlnduusslovdls
auvmesdnuuERnUnG uarnnslaeiudnw
Relationship of reproductive system and other systems,
especially endocrine with emphasis upon characteristics
which altering for economic benefit and causes, prevention

and causes, prevention and treatment of endocrine

abnormalities.

** sredwUiulgs
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01423461 Usdninen 3(2-3-6)
(Parasitology)

E

JundineSousnnou: 01423113

ar = o =

dusruinen nrsdadiuun "i’ﬁanw%mmﬂsﬁmﬁﬁm%’mﬁu
uywduardnfidns weida nsiuinufioss

Morphology, identification, life cycle of human and
domestic, animal parasites, techniques for sample

preservation.

01423462 AngmuauiInau 3(2-3-6)
(Nematology)
Jyfieaiuuninou: 01423113
dugiuinet a3sinen Gnaine waziginsdinves
VUBUAINGN
Morphology, physiology, ecology and life history of round

wormes.

01423464  InengiiAuiuSouisy 3(3-0-6)

(Comparative Immunology)
Jfieaiouandeu: 01423113

soulnduaznalnvesszuugiiduiu slnlelnda Inladdves
moundug Wisuilsusyuugdquiuludaibifinssgnduvduas
Faifinsvgndunds mavszyndvesinengiiquiuisuiieu

Ontogeny and mechanism of immune system,
phagocytosis, phylogeny of complement, comparison of the
immune in invertebrate and vertebrate, application of

comparative immunology.
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01423481**  fiaring1vosdnd 3(2-3-6)

(Animal Ecology)
JnifeaSeunieu: 01423113

winuasngqufvesiivamingdnd Anuduiusseninmgingsy
dnifudwnnden navszgnduameadiauins fnnsfnyiuen
anudl

Principle and theory of animal ecology, relationship
between animal behaviors and environment, application of

evolutionary approach. Field trips required.

01423491  seiBuuiFIdeMugIuN9EnTIne 3(3-0-6)
(Basic Research Medthods in Zoology)
Seideasuunneu: 01423113

aa o o

nanuwazsleuIsITENNEm e msnuualym n1s

o
s (3

1MegUkuUNITIdY nIfvingussashuasaunigu n1siv
SIUTIUTBYA NITATUVUABUAM ASIATIERUALAAIN
PaAu MsidaiagImsun19Ive nsllsusisnuLasnis
LAUDNAIUINEY

Principles and research methods in zoology,
identification of research problems, formulation of
research objectives and hypotheses, collection of data,
construction of questionnaire, data analysis and

interpretation, application of statistics for research,

report writing and presentation.

01423496 Fosawgn1sdn e 1-3
(Selected Topics in Zoology)
Jeideadsuannou: 01423113
ydefiunaulanisdniine Wadedealdsululunsarain

ANSAN®

** 51839 uUR
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Interesting topics in zoology. Topics are subjected to

change each semester.

01423497  duuwn 1
(Seminar)
msthiaue uazaiusetitofiuraulanarviedaaine
TussauSagnd
Presentation and discussion on current interesting topics

in zoology at the bachelor’s degree level.

01423498  Unyuien 3
(Special Problems)
AMSANBIAUAIINIEIY1IBIERITINGT SEAUUTYYInT uas
SeuSsadowmiusieanu
Study and research in zoology at the bachelor’s degree

level and compile into a written report.

01423499  1ASIUNNERIING 3(0-9-5)
(Project in Zoology)
iiseaieuaniou: 01423113
ynmsAnwAuAI eI Ten1@nIneT dinan1sAnwun
TirreiiSsudsadeudusenuy wavdiaue
Study and doing research in zoology, data analysis

and compiled into a written paper and presentation

01424111 NaNTIINEN 3(3-0-6)
(Principles of Biology)
Faluianavesdalidin wad wazunuedfu Wugeans uwaz
F¥muInng aumainvatsvesriadaidin lassadauagniii
vosdminasiy dunineiuaswgingsy
Biomolecules of organisms, cell and metabolism, genetics
and evolution, species diversity, structure and function of

animals and plants, ecology and behavior.
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-

01424112 331 MAYH{UANS 1(0-3-2)
(Laboratory in Biology)

- 4 v = ' = o v
Syfidedseunfey: 01424111 v39 BEUNTDUNY

]
- |

UjuAnisnsldndesqanssmivazaiulssnauroneaq ey

L

=

wad waznaindoudivesas weuled wasndanuludelidin
Hofeftwuazdnd Indnsvenvaduasnmsuiseasd maduiug ms
W93nueadsildn mmmainuatsvesdeldin uarilinaine
Laboratory for microscope, cell and comments, cell
membrane and transport, enzyme and bioenergetics, plant
tissue and animal tissue, cell cycle and cell division,
reproduction and biodevelopment, species diversity and

ecology.

01424281%*  wanWwine 3(3-0-6)
(Principles of Toxicology)
Jewdeadsuineu: 01424111
NANN1TVOINITNTEI18RIvesarsivludniuarns
Waruulameinmuesansiiv saunarmanivasiying)
eduiiiinarenisnavaussdennuiluiiy 955810550
Anivnmans nseenguavasaisivaeetoavdming ns
Uszyninaiying,
Principles of toxin distribution in animal and toxic
biotransformation. Toxicokinetics. Factors affecting to
toxic response. Animal ethics. Mode of action of toxin

on target organ. Application in Toxicology.

** 91e3rUTUUTe
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01424311 1 Iergnamnssy 3(3-0-6)
(Industrial Bilology)

'
A o

v = = &
AU wasnadandiinenldlunisinizidewdsgy

- = §

nanfmel wararsadnangdunid Avuazdaiainnainuane
graunssuieglunrwaule nsddnwiangidemauarinide
nmegaamngsy fnsAnwuenaniud

Knowledge and techniques in Biology for uses in culturing,
processing and products extracted from microorganisms,
plants and animals from several interesting industries. Case

studies from industrial experts and researchers will be

presented. Field trip required.

01424331  Wandtanmdesdu 3(3-0-6)
(Introduction to Biophysics)
"‘:’Mﬁﬁmﬁ'aumdau; 01424111 uaz 01420112
msléndnuazsufouiimaiand ednwuaresunelasiadng
vosdiiTinuaznamanivesnsruaunsluddidin
Effects of basic physical components on the mechanisms

of biological macromolecules, cells and organisms.

01424381  UnAIne 3(3-0-6)
(Ecology)
Juireaieunriow: 01424111
muduiusseninddifinuarduwandon wuuwunsivaves
wiay gdnsvesans Yedudatn nquuesddidin dumine
Uszrns anuduiusseninedadldinluszuuing nginssy
Fimenseying wasinaving finsAnyiuenaauil
Relationship  between living organisms and the
environments, patterns of energy flow, nutrient cycles,
limiting ~ factor,  community,  population  ecology,
Interrelationship among organism in ecosystem, behavior,

conservation biology and ecotoxicology. Field trip required.



01424382

01424396

01424411

01424451
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Anrminenujuinnig 1(0-3-2)
(Ecology Laboratory)
Fiidaadeusnneu: 01424381

UuRnsdmsuinainet msiiasieidaya msulana way
n15397500Ra N133MYTeY wazA T EuBNanN INAABY i
mMsfnwIuenanIu

Laboratory for ecology, data analysis, interpretation and
discussion, report writing and presentation of the

experimental result. Field trip required.

LANENSMATIINEN 1(1-0-2)

(Biological Literature)

Jyeedouiou: 01424111
nsaTInazmsivsElevdienalsniatiainen

Types of information in biology publication, use of library.

N15ANINTIINEN 3(2-3-6)
(Biological Drawing)
nanniswarinuelun1s11anIMNIsTIIne1ndeENe uay
ndesqanssmi waliansvideinermand ienstiausuay
HaATEMINEmaniTanw dnsAnwiuenanuil
Principle and skill in biological drawing from specimens
and microscope. Scientific media technique for biological

science presentation and research. Field trips required.

nalnuazgnmavihauluwad 4(4-0-8)
(Mechanism and Function in the Cell)
Iiippaiounndew: 01402311 uag 01424111
nalauarn1siuresansUszneuiifineddiiinaseunquils
Aanssu waznisaiduiulussAuseneureead
Mechanisms and function and chemical mediation in

cells.
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01424452 Mswnzidsusaddn’ 3(2-3-6)
{Animal Cell Culture)

Cor o o wd

m‘iﬂn'l'iuazmﬂﬁﬂ'uamﬁwamﬁvawaaaam'uummﬁﬂguuu
nsRauariidguuuliinigiin Swandouvenwadidss nis
PTIFDUNSIRT YV NTAS MIauaNwaalagldm MY Larms
Asagadnsendiavdududs nsunnaluladuesmsmazidss
waddn Tluldussleninumsineasgraiunssuwasnisunng

Principles and techniques for cultivation of anchorage-
dependent and anchorage-independent animal cells,
environments of cultured cells, determination of cell growth,
cryo-preservation of cells and determination of cell survival
after cold storage, applications of animal cell culture

technology for agricultural, industrial and medical purposes.

01424453  wandvinevasvaduariuana 3(3-0-6)
(Principles of Cell and Molecular Biology)
Syrfidpadeuannou: 01424111
Tassadrsuaznirflvesiwadinsunslonuazyuailon
A1UUITNOUTDUTAR INWNUDATURALIUATATUIVUYAANY
ANNWIARDY
Structure and function of prokaryotic and eukaryotic cell.
Cellular components, metabolism and the interaction

between cells and their environment.

01424454  nsdAvRuguALdIneIN1IaTYY 4(3-3-8)

(Reproduction and Developmental Biology)

o e (3

Indnsrearaduarn1suUgadigInTInnduiug wuued

al

e n1sRauInIesudinn ndfluazaisivevensadduiug
- = - & d
nalnmsufausnsvuiunianiy mswdsu anmesaleide ns
T V) 1 a ada ad & o o
Hineleiraag vosdalin waluladn erfunsduiuguazns

956y
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01424456

46

Cell cycle and cell division, life cycle of sexual
reproduction, biological , chemical and physiological
development of gametes, reproduction, mechanism of
fertilization, developmental processes, tissue differentiation,

organogenesis, reproductive and developmental technology.

uAa. 2

o | s
AT ILAs MU INVD AR 4(4-0-8)

(Cell structure and function)

Taanadianm lassadreuasndrfivasesiuniuad wad
Tnsueslonuazeunslon daufivieriuiwad Tgdnsivad mIudaay
nsIvAN MsAguanmupuead BnsAnundineveaead
waznaluladfinmusaeas

Biomolecules, structure and function of organelles,
prokaryotic and eukaryotic cells, cell membrane, cell cycle,
cell division and control, cell differentiation, methodology of

cell biology and cell biotechnology.

Frinevoansse 3(3-0-6)

(Biology of Cancer)
JyniideaduuNnnau: 01424111

Snuaizvsnvasiziie nsnatsanmaInTadUnRlasuLISY
ns¥nthuesanmkandey MRy uesngugadiiaund s

o 1

sevauswBIsTUUNTfuiudeiwaduzie ATvdouLarU1Un

Characteristics of cancer cells, transformation of normal
cells into cancer cells, inductions of the environment,
growth of the transformed cells, immune response to the

cancer cells, examinations and therapeutic strategies.
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01424458  URTIING 3(3-0-6)

(Forensic Biology)
SuiideaSeunneu: 01424111

NANNITVBILAINLIAIANT NITATIVADUNLIURSNFIUAN 9
Ioiuri 1d0m ansAavAs nszgn Hlu iy wias uavdsifinluunaah
msldmeufiaweslusunslfingemans maanisnsrangan
ndnuaiyana mathiauenaveiunsluideirineiiieades
Auuddinemansuagnsaifine

Principle of forensic science. Examination of evidences such
as blood, excretion, bones, tooth, plants, insects, and
freshwater organisms. Computational forensics, personal

identification technique, presentation and discussion on related

topics and case studies.

01424459  FIversviuwaduarluanavemesH iz’ 3(2-3-6)
(Cell and Molecular Biology of Gastropods)
wwaReeiingesdinguueadan  dugwiner uazns
Fmunvessuien Fiveeusaduarlanaiitisatuiginidin
nsduiug nsdvlenaznisiatey nalnmsiadoud szuuUsEam
wazndunide  awifawimadduena  msdeansseduivad
mawmdenead  Tiveivensadualuanavesnsaiiadien
AR AT MiNeNsUsEgnAInsuNNE LAz Yd1aNs
Biological concepts of Mollusks, morphology and
classification of gastropods, cell and molecular biology of life
cycle, reproduction, growth and development, locomotive
mechanism, nervous and muscular system, molecular
phylogeny, cell signaling, cell culture, cell and molecular
biology of mucus production, biological products for medical

and cosmetic applications.
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01424473  lulewss 3(3-0-6)

(Biometry)
Jiidaieuanieu: 01422111 wag 01424111

WNIEUAIBEIN N1IAIUIUYIETING N1INARBUNIINTEIY
999895185m Msdisieandunusuaraunindadu N5
MINARBIRATNIT AT ITOYATDINITNARDINIYIING

Samplings, population calculation, distribution, correlation
analysis, linear regression, experimental planning and data

analysis.

01424481**  dneivedszsng 3(3-0-6)
(Population Ecology)
Srfimeudsusnnow: 01424381
nannsuaznguijvelineingsyeins wadalunisdaniu
warUsranurualIETIng fMLuunuatamanslunsiniunuey
witgyumsiinaingiusesins wdeuidedagiu finns@nw
wenda il
Principle and theory of population ecology, techniques
for population monitoring and estimation, mathematical
model to classify and solve population ecological problems,

current research topics. Field trip required.

01424482 PN rveaiy 3(3-0-6)
(Pollution Biology)
SrfiReaiouandey: 01424111
anmvasdaindeniifuiiy nansemudodsdasiuunly &
AsAnwIuenanIuil
Environmental pollution and its effects to life, avoiding

and deduction of causes. Field trip requires.

** 5183 rUuUR
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01424483 mgﬂiﬁﬁ’luLLaSﬂ’mma'aﬂna’wWN%an'm 4(4-0-8)
(Taxonomy and Biodiversity)
Juiineadoumnfou: 01416311 viaSuunseuiu
fmuaresdUsznauanumainnatenaianin nudeulss

a [

izuuaqnimmun‘umﬂwmﬂwawwmﬁﬁ%’swwaamﬁﬂ

=

SunFiTIndZnrsAnwnvuratfaindlaglgndannisnis

| Y| 'Y v a
WaguuUasuasnan va nﬂﬂ‘iﬂ’JWEJL'fJulﬂiﬁ]QQQﬂ ﬁ"lLfo’:f’Ua'ﬂﬂTi LAm

\
AMUMAINTAIENINTININ HAYDIAMIUNAINNATIENNTININAD
LUUBELAEATEUIUN I AiEn AaumatnvaEnng
Fanmdenminilussuuiing wazanmnresnisgyidondny
NAINNAIENITININ LLu’wmm'iau%'nﬁm'Nﬂmn%a'wma
T w%’wmnsma%‘qmwﬁuqﬁﬁmmﬁm?{u A15IALAYNISTIVE
AVIUVRINVAIENITININ

Definition and component of biodiversity; the interrelation
between taxonomy and biodiversity. The information’s used
for classification. Cladistics include parsimony, maximum
likelihood. Cause of biodiversification. Effects of biodiversity
on pattern and process of community. Biodiversity and
ecosystem function. Value and causes of biodiversity loss.
Conservative approach to biodiversity, biological resources

and local wisdom. Biodiversity measurement and research.

01424484 WU 3(3-0-6)

(Evolution)

= 13 [

Jerfidoaudpunnnau: 01416311 viassunioun

[ Y

Useiifeniuitmuinisvedddidie dudavesszuugiosuay
Tan MaaviU Msindedi®in nquieafuifaunns wingiu
Usznaumsdneidtauinis anvanisifiadiauins wugemans
Usgeans suuuunisfnidenlagsisuyii nsUsuRuesdadiTin

warn1siiTmuinissiuduy nmafeddlfinvlisludnazaaiu
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wannats1esddidin nsgyiuguesdiliiin awduiusids
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FMUINITUaETIIET Lw‘ugﬂ*uaamﬂﬂﬁﬂuuﬂaagﬁuwaw
FuiudiTaunnsvasdadidin SmsAneuenanui

History of biological evolution, origin of the universe and
earth, continental origin, origin of life, theories of evolution
evidences of evolution, causes of evolution, population
genetic, types of natural selection, adaptation and co-
evolution,  speciation and  biodiversity,  extinction,
evolutionary tree and timeline, pattern of phylogenetic

evolution. Field trip required.

01424485  TFAUFIAIUANNINTINWATUATAIT TG 3(3-0-6)
(Biological Control Agents in Agriculture and Public Health)
Jyiisiaiounnnou: 01419211

siinvasta e lErUANARINIIMSINYATLAYANS1SUEY A3
pangns nisWauInAnfus qaduLargafas n1sUsTynd
nawmﬂu,as'szt,ﬁau-z”laﬁaﬁuﬁl,ﬁmﬁm fimsfinyuenaniud

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

and regulations. Field trip required.

01424486  eAll 3(2-3-6)

(Chemical Ecology)
Juriidadeuaniou: 01424111

fnmadlauduiudsewineis  uasdnifufiy  AnwuduiuS
siefan UsAn wazmbe msadnasieiidienistiosiuiies
wagnsaisansiaiiitedipuvnsdadiiin

Chemical ecology, plant-herbivore relationship, predator-
parasite-prey relationship, chemical protections and socio-

chemicals for organisms.
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01424491  szloviBideiugmmadaine 3(3-0-6)

(Basic Research Methods in Biology)
JyndidpaGeuinaen: 01424111

nenuar NS oUAENTITenna@ainen msiasei Jgyuudie
fvuavidonuise Fisunudeyaiiton1sne uwunsids Bns
AuaLkuNITITe Msissiulana uag N1539130INANIIY
Asdavseauiienisinauslunis Uszau uagnisafiuily
sansivms fimsAnwuenanud

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

preparation for journal publication. Field trip required.

01424492  WAlUlADIBIULUUSTINY R 3(3-0-6)
(Biomimetics)
SeniidasSuunnnew: 01424111
Lundandniiisatuusaiuatalantediinetuazinalulad
BIULUUSTITIR Msadasisuianssuwaraisoenuuulag
R ERUIRANTINE NIFaRTIERlasaiasdouluY
SS5UTTR AMTUUFULATY Fmnssu Tafueiutlulasentinm
MsInYASLAZEIMT usud Taneand wuleiifounuueiee
wywd way duanlaenssu
Principle concept of bioinspiration and biomimetics,
biomimetics for innovation and design, biomorphic
mineralization, fashion, engineering, nancbioproduct and
biomedicine, agriculture and food, robotics, material science,

human organ-liked sensor technology, and architecture.



01424496

01424497

01424498

01424499
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Foalowen1a8yinen 1-3
(Selected Topics in Biology)
FyideaSeuaniiou: 01424111

Faaamenaanenindinet lussduigaaes Mtedes
wWasdlUluwsaznansing

Selected topics in biology at the bachelor’s degree level.
Topics are subjected to change in each semester.
duuun i
(Seminar)

nMstaue wareiunevadeiiunaulanisaenindyine Ty
seauUSanns

Presentation and discussion on current interesting topics
in biology at the bachelor’s degree level.
Ugymiiey 3
(Special Problems)

AsAnEIAuAIIMNIEI913818 NN sEAuUIYYIRT was
Fousoudsulunenu

Study and research in biology at the bachelor’s degree
level and compile into a written report.
TATUndainen 3(0-9-5)

(Project in Biology)
Jefideadouninou: 01424111
vianisAnwiruaitwaridenia@iainerdinanisfinen 10
JirseiuasisouSoadoudusionu wasiiaue
Study and doing research in biology, data analysis,

compiled into a written paper and presentation
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- $IUYIUIMS
01424114 %ﬁwmﬁuﬁw'lummwwﬁ 3(2-3-6)
(Biology for Medical Science)
s vanevyveddsditin lwad sadusznavveLaduay
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§133n wanWugmansuaziugeanssyiy
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Evolution and classification of living organisms, cell
structure and function, organs and system in higher
vertebrates, development, principles of genetics and

molecular genetics, immune system.

01424151  FIMeveasaaymeinendaasnisunnd 4(4-0-8)
(Cell Biology for Medical Science)

Tassadranasntinfivenead Asnssuneg luszdvluana
iquﬁdﬂﬂiﬂszqnﬁ'if’mmﬁﬁn Sunsreifinfuiad uazn1snny
vaYad

Structures and functions of cells, cells activities in a
molecular level including clinical applications, cell injury and

cell death.

01424201  Finfuduandeu 3(3-0-6)
(Life and environmental science)
Syrfideadounnnow: 01424111 w3 Souniauiu
Uszrnsuaslym seuuiiog AUNANNUANETRIANTITIA M3
ay$n® Awanden asiandia wafiy uaznisdansdainden
Population and problem ecosystem  biodiversity
conservation environment drug pollution and environmental

management
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3.1.5.2 swdniidusisivivenvdngns
01401114  wonuramivly 3(2-3-6)
(General Botany)
arudiluieafudugiuinet neiniainel a3sinel
fnriner msdamnavyguagiiaunns msldustlordainiie
General principles of plant morphology, anatomy,
physiology, ecology, classification and evolution. Uses of
plants.
01402311  Fuadl | 2(2-0-4)

(Biochemistry 1)
Seriigeadeunaniou: 01403221 e 01403223 vidalFuuniauiu
WwadwaraIRUTENOUTDUYAA Tnssadauasutinfivesinlu
nszuaunsstuaiiluad arsavaretiveslasiaine aula
niirflanspslulewnsyn WAy nsatanddn afia wouleldl uag
Tawaulesl waznisuseend
Cells and cell components; structure and functions of
water in cellular biochemical processes; buffer solutions;
structure, properties, functions of carbohydrates, proteins,
nucleic acids, lipids, enzymes and coenzymes; and

applications.
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01402312  UfUAnsBuail | 1(0-3-2)
(Laboratory in Biochemistry )
AfifiesFeusniou: 01402301, 01402311 WiaiFuunsauiiu
UjiRnsSesiesuazdrimasaninsiulamnd n1sdraes
Tnssadvesdaluana audinineamuasiniinasnsiinawy
Fluana fenssuewles! wadalasulnnsi
Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical properties;
and analysis of biomolecules, enzyme  activity,

chromatography techniques.

01402313 %Al Il 3(3-0-6)
(Biochemistry II)
Jeiiwoudeuuiou: 01402311
srsunAvenoulmivaznisisaufnienlnoiouled wunvedds
wazdamdanu Iammiliunnaatsuardrdunsisiess a5t
Twana Faduasiziuesasdsznoundsauganasnsduase
fOuA NIVIAIFUTDIADULD LATNISAMUANNISUARIBENYBIEY
Tulwsuaslon
Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis
pathways, biosynthesis of high energy compounds and
photosynthesis, DNA sequencing and control of gene

expression in prokaryotes.

01403111  iafivly 4(4-0-8)
(General Chemistry)
prmoukarlnssaieesnou svuUioafn Wuseiall Ujisen
il ufia veaman vaauds ansazans guuwamans Faunamans
= o oo (3 W
il aunaedl Sidninslasuaznsuandaiiulesou ninuaziug

aunavadlossy waillnih
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Atoms and atomic structures, periodic system, chemical
bonds, chemical reactions, gases, liquids, solids,
thermodynamics, chemical kinetics, chemical equilibria,
electrolytes and their ionization, acids and ionic equilibria,

electrochemistry.

01403112  UfiRAmsiaiivialy 1(0-3-2)
(Laboratory in General Chemistry)
SifeaSeuantou: 01403111 videndauiu wis 01403119 wiandeury
UfuRn1sdmiuien 01403111 wailviald wie 01403119 il
vhludmsuinemansmsunng
Laboratory work for 01403111, General chemistry or
01403119 General Chemistry for Medical Sciences.

01403221  pilounse 4(a-0-8)

(Organic Chemistry)
Anieadsuintew: 01403111 wia 01403115 wie 01403117

nuinuaiidunid nsuunUsziavneeasusznaudunid
Ui nafinarnalnvesujisen ameslawnil nflvesans
wodundntolnimivou weafawglas welswudnlalnsmiveu n1s
MlAsIAs19vesa1sUsenoudunidingisnsauninsalnd auldd
wasUfjffervesusanages ses arsusznauiiuea weanlan
Alau nsnBunid ayWugnsmdunid teliuuazarsusznay
lulasioudu q e arslulanse nseesdlu TUsiu wasnse
damddn

Theories in organic chemistry, classification of organic
compounds, chemical reactions and  mechanisms,
stereochemistry, chemistry of aliphatic hydrocarbons, alkyl
halides, aromatic hydrocarbons, structural determination of
organic compounds by spectroscopic methods, properties
and reactions of alcohols, ethers, phenolic compounds,

aldehydes, ketones, carboxylic acids, derivatives of carboxylic
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acids, amines and other nitrogen compounds, lipids,
carbohydrates, amino acids, proteins and nucleic acids.
01403222  U{URMseRduvdd 1(0-3-2)
(Laboratory in Organic Chemistry)
Juriideaeuinnou: 01403221 viendeutu vie 01403123 wiendouiy
U URnsdwmsuinn 01403221 1AfiBun3s w3e 01403123 1l
dunIddmiuinereaninisunmg
Laboratory work for 01403221, Organic chemistry or
01403123 Organic Chemistry for Medical Sciences.

01416311  wdnWuseans 3(3-0-6)

(Principles of Genetics)
Jeiivoadeusineu: 01424111

waduaressuniuadiifisadosfuiugaians nisdrenen
Wugnssuseninhilvdauazluleda nannsdieneaiugnssuves
wulmakar ngauutssidu ArrversreInguulea ans
WUGNITU N5TNABIUALNITTRULYN N1591uYesdu Laznis
muanilviuresBularlasiulen Wugmansusunauazussins
wugnssuueniiuadea fugeansidauims

Cell and organelles related to genetics; genetic
inheritance during mitosis and meiosis; Mendelian inheritance
and probability; the extension of Mendelian laws; genetic
materials, replications and repair; function and regulation;
gene and chromosome mutations; quantitative and
population genetics; extranuclear inheritance; evolutionary

genetics.
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01416312  fuganiujuans 1(0-3-2)
(Laboratory in Genetics)
IiidesFeunieu: 01416311 viandouiy
UfUdnmadmivivmaniugmans

Laboratory for Principles of Genetics.

01417111  u;Papsd | 3(3-0-6)
(Calculus 1)
Afauazarudeides syiusvesiaiduuaznisuseynd
AnBeoyuskas Mmavsugnd UiRusuaznsussynd
Limits and continuity, derivatives and applications,

differentials and applications, integration and applications.

01417112 upagda I 3(3-0-6)
(Calculus 1)
Tniifeadeusntou: 01417111
svndnasuidd eyfusdes Uhiuduanedy aunisiBseyius
yagu

Space geometry, partial derivatives, multiple integrals,

elementary differential equations.

01419211  ga¥rinewily 3(3-0-6)
(General Microbiology)
AriidoaSeuandew: 01424111

L3

nann11gadiinen ydunidvilanieg lasadvenead
WUGNITH N1SLaSguanuunueddy nsdavaneny nsusvgnd
NNNITINYAT 81915 QAAIUNTIY duanday ATANGITUG VLAY
NISWNNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,
applications in agriculture, food, industry, environment,

public health and medical approach.



01419214

01420113

01420114

01420117

01420118
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Qa‘a’!ﬁnmﬁugmmﬂﬂﬁﬁmi 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Tnnfifeadeunireu: 01419211 viewdeufu uay 01424112
UfuAn1sdmsu 01419211
Laboratory for 01419211,

UuRnsWEnd | 1(0-3-2)

(Laboratory in Physics 1)

Jwiideadounndeu: 01420111 viewdentu wie 01420117 vendeury
Ui URmsdmiuien andialy | vieRandug |

Laboratory for General Physics | or Basic Physics |.

UJuan1sW@nd Il 1(0-3-2)
(Laboratory in Physics I1)
IiideaFeunnniau: 01420113 uway 01420112 wiawdauify wie 01420118
wiawsauiu

UfTRnsdwiviviandvialu Il wieMandAugm I

Laboratory for General Physics Il or Basic Physics II.

WAndNugw | 2(2-0-4)
(Basic Physics )

naFianinamianivesina gunnamans niswadoud
wuugnsuedn

Mechanics, fluid mechanics, thermodynamics, harmonic

motion.

Mandfugu I 2(2-0-8)
(Basic Physics 1I)
Avideounnew: 01420117

Wil usimdn pduwimdnlniiy Waueians Fandgaln

&
LB
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Electricity, magnetism, electromagnetic waves, optics,

introduction to modern physics.

01422111 nanan 3(3-0-6)

(Principles of Statistics)

wnATWRRNIRUITERR S Taiuvdei faiaAnae fie
mMnseane Anuandu Muusduuaznisuanuasaudiany
Pa9IWUTEN NIUINUIIUIY MIkanuasthes mikanuasuni
ANSULINKAIAMIBE N1seuauBadddmivlsseinafviway
GONIFEARIY mﬁmswﬁﬁagammﬁ NMTIATIZRAINLUTUIIU
MAA? NMSAATIERNSaRBETLAULUUNE

Concept of statistics, measures of location, measures of
center, measures of dispersion, random variables and their
probability distributions, binomial distribution, probability,
Poisson  distribution, normal  distribution,  sampling
distribution, statistical inference for one and two
populations, analysis of catagorical data, one-way analysis of

variance, simple linear regression analysis.



