AN95U189183%1 (Course Description)
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Thai for Foreigners

MNOO0O0®G®OoM

moookeoe

moookeom

Seulvsedn ;L
Course Condition : None

Tassadranialiennsal szuuides desduazuselonfildlunisdeans
AMwlve NsEnTinwen1sila NMswe NMIguLaEn1sey

Syntax, phonology, morphology, and sentences used in Thai language

communication, practice in listening, speaking, reading and writing skills

e lneldaignnig a(e-l0-&) Thai for
Academic Purposes
Geoulusedv - Ll
Course Condition : None

nstanwlneldalvinis A1sinRnweA1Iie N3N N1581ULAEANTT YU
nwrn1slgun1nadavinis

Use of Thai language for academic purposes, practice in listening,

speaking, reading, and writing skills, Thai writing skills for academic purposes

n'ne}'lé'anqwﬁan'ﬁ?iaa'ﬁ a(lo-lo-&)
English for Communication
Seulvsedv : lid
Course Condition : None

nsElninueieni sl N13NA N1587U kagn1sideu Msldn1wdengy
ﬁzﬁuﬁugwiumiauwmmmamumﬁﬂj LAz UlDNIANNFIANVOIVD IV
AU TEna

Practice listening skill, speaking, reading and writing, usage basic English language

in talking differences opportunity and along with social opportunity of foreigners

AWNDINGEBITYINTT n(lo-0-&)
Academic English
Roulysedan - ldd

Course Condition : None



mooolbeo&

MnoooMmeo6

mooomeoly

mMaiaeBElazinvznwsangulunsdoasmaiving frannsla s
yn M58 MaFeumanslodonlestumanivesyiFeu

Development of knowledge and English language skills, academic English
communication in listening, speaking, reading and writing skill, bridging academic English
with the learner’s field of study

MBI EsieTn on(lo-o-&)
English for Occupation
Feulvsedn : il
Course Condition : None

mMsmInLiazinueMsldniusingquiiiontdn msindinwznsils
MINA MU wagms@eu Tumsihau msdunwalitensatasny madeu
Tuadnseu MssuaanueaElasy

Development of knowledge and English language usage skills for
careers, practice in listening, speaking, reading, and writing skills at work, job
interviews, completing job application forms, and writing job application

letters

AMeigauNiiansieans a(o-o-&)
Vietnamese for Communication
Seulvsedw : il
Course Condition : None

NSENTINBENSIE N15IA N1581U wAENSWEN T3N1SRBUMSNYIREAUY
suudnusmudeaun msldnivdeauiilussduiiugulunsaunuiai
anunsalkazmulon@nNdIAN MwIEAUINAUTNLsIIY

Practice in listening, speaking, reading and writing skills, writing
Vietnamese characters, the Vietnamese phonetic alphabet system, basic
Vietnamese language in a wide range of short and simple conversations of

various situations and social occasions, Vietnamese language and culture

AwduiNensaeans an(lo-lo-&)
Chinese for Communication
Goulvsiedn «
Course Condition : None

N15HNTN¥EN1SHe N1TNA N1987U LAaENISIEY T5N15LT8UMSNYIIY
sruvdndnusnwdu msldnvdulussiuiugulunsaumauanunisaiua
mulenan1adany n1eUAUIALETIY



mnooomeom

Practice in listening, speaking, reading and writing skills, writing Chinese
characters, the Chinese phonetic alphabet system, basic Chinese language in
a wide range of short and simple conversations of various situations and

social occasions, Chinese language and culture

AMwIaaien1saedns o (lo-lo-&)
Lao for Communication
Seulvsedwn : il
Course Condition : None

N13HNNWENIIA9 N15YA N1587U kaENISEU I5NSITEUMSN YA
svuvdndnusniwan msldnwanlussiuiiuglunsaunumuaaunisel
uazaulon1an19dIny AwanAuIuusIsy

Practice in listening, speaking, reading and writing skills, writing Lao
characters, the Lao phonetic alphabet system, basic Lao language in a wide
range of short and simple conversations of various situations and social

occasions, Lao language and culture

©. NUIVINYBEAIERLATEIRUAIENT WU WIhn

MOOOEGOE

moooc&eo&

uywdfudaausinsinusssuluaygiinaguinlus an(n-0-b)
Human and Multicultural Society in the Greater Mekong Subregion
Feulvsedn : il

Course Condition : None

Timunsvesnsegiuiuluderusineinusssy swnedeuluougiiniagu
ualthlas mafunenm eiswsia des Sanssay Afanuduiusdensdisedin
voaUszEng Anuduitusvasasdnsssminssenaluoygiiniaguusitilos dadedid
SvEnasiensudsuuas nanszvulazUssiud R fitinasonsiauilusygiane
quusitiles

The evolution of living together in a multicultural society and the
society of the Greater Mekong Subregion in terms of its physical, economic,
social, and cultural aspects that are related to the lives of its people, the
relationships of the international organizations in the Greater Mekong
Subregion , factors influencing changes, impacts and important issues affecting

the development of the Greater Mekong Subregion

ATIIY 385554 LLazm'J::Q'ﬁ’l en(en-0-o)
Morality, Ethics, and Leadership
Waulusiedw : lad

Course Condition : None



ANUITlUAgITUAMETIN A38555ULAZN1IEHY
ANSTIHN 9385551 NMILEUTIRTU5TIN AENTRvRIINT

1 N UATNEANTTUT
7 Aadnvuzvesiiifi
Uszasd MINRIAMETIY A385TIUdMTUIN MsduaSunusTTuaSesTIudmsy
Ay

General knowledge of morality, ethics, and leadership, theories and
moral behavior, ethics, ethical leadership, attributes of good leaders,
desirable characteristics of leaders, the development of morality and ethics

for leaders, the promotion of morality and ethics for leaders

a. NFUIVIIMEIAEATUATAUAAIENS WU o Waeha

mooo&eo06

Ingaransuazmalulagludiauszdniu an(en-0-5)
Science and Technology in Daily Life
Seulvsiedwn ;L
Course Condition : None

AT luiAsafvIneeansuazinalulad Minvzuaznszuiuniamig
WeFEns N1TuATYIMeAIsN1TIEINEIREns Ineransiazimaluladiunis
M39TIn wialulad@inm wlumalulad 9AIMe1Adns NanTENUVBIAMUNINTA
mavemansuazimalulad

Knowledge in science and technology, scientific process and skills,
solving problems through scientific methods, science and technology in
relation to living, biotechnology, nanotechnology, forensic science, effects of

scientific and technological advances prospects

mooodeol  ANAAIEASLATATININGI an(en-0-o)
Mathematics and Logic
Seulvsieden Ll
Course Condition : None
ANMUIYLAETAIUINITVDIAUAAIANT AILATLAZITANLTINTING N1TLY
WA N15IATIER NITINING N153REIRU N159AnY Auiazdu uayaRAnugIy
Tun1sen593n
Definition and development of mathematics, numbers and logical
thinking, logic, analysis, criticism, grading, grouping, probability, and basic
statistic for daily life
. NGUIVIENAEAT WU > eAn
mooobeoe MsFENTEUMA Ho wazmaluladansauwma an(lo-lo-&)



Information, Media, and Information Technology Literacy
Geoulusedv - Ll
Course Condition : None

AUANFY wazuNUmYetasauIna de wazmealuladansauma nsidds
ANTAUNA wazwasEsaumAion1sAnwAuat nsldmaluladasawna was
ww3asilethe Auansauna nMsUssliuuvasansaumwazansaunailasu msdni
Tasadasuaznaidou Wleviauenumsining m3deds msdviviuansauma do
wazwAlulagansauna nsldansaumeeg19iiasesssunazgnng g

Importance and role of information, media, and information
technology, information access and information sources for retrieval, use of
information technology and information searching tools, evaluation of
information sources and information gained, making outlines and writing for
academic presentations, citing, information, media, and information

technology literacy, use of information ethically and legally

mooobeol HUNMN AW LAZHUNITAN an(lo-lo-¢)

Health, Sport, and Aesthetics
Soulvsredn - id
Course Condition : None

FNNMBVDIWYWE N5TUVDITEUVDTEILAI 7 NAUINITVBIUY B LU
agte¥y mIquaguammeazaunmanlalvidiguaigiidauie lnewunguioiu
guameuls nAfnw wgAnssunsuilaa mseendidsmeniiewaunauain n1s
%Juifl,l,azﬂizaumﬁﬁﬁlﬁmﬁuquvﬁamwmﬂﬁﬁmma Aavzulazdus sy NTILATIEH
Qiuf-’hLLazﬂﬂiﬂisqﬂmﬁﬁi’f@uw%amwLﬁaﬁwmﬂmmw%’m

The human body, functions of the organ systems, the development of
humans in different age groups, maintaining good physical and mental health
at different ages, especially among teenagers, health, sex education,
consumption behaviour, exercises for improving health, perception and
experience of aesthetics in nature, art and culture, the analysis of the

aesthetic value and the application of aesthetics for improving the quality of

life
RUINIYUANL
®. NHUIYILAU WU b WiIENA
mebockwod AMAANENININ n(en-0-)

General Mathematics
Woulwsnedwn Tl



mebocbod&

mekboobela

melboolbem

Course Condition : None

a1y @y eynsu feidudulsife Aluazanudelilasves
Hendudnusifed aytusveslandudindsiiel nsussendvesayius ada
flugu

Probability, sequences, series, functions of a single variable,
limits and continuity of functions of a single variable, derivatives of functions

of a single variable, applications of derivatives, basic statistics

uAARAE an(en-0-b)

Calculus

Heulvreanedv : edvideuiidednuinieu mebodwos
(Adineansialy)

Course Condition : Prerequisites  (General Mathematics)

USiusvesilentu nguiunvdnyavesupagda atan1smusiug Jsnus
Idnunn1sUsTendvesUTiusIdaluneynsuetiud Aanduraltediuysalinuas
mnuseilososiladduvansiudseysiustes

Integral of functions, fundamental theorem of calculus, techniques
of integration, definite integral, applications of definite integral, infinite
series, functions of several variables, limits and continuity of functions of

functions of several variables, partial derivatives

waslvialy a(en-0-b)
General Chemistry
Seulusedan Ll
Course Condition : None

Tassad1soznan m1319579 Wusziall USuiuasduius wia voauds
YDA @158¥AY amaamﬁuazamaalaaau nIn-lud @15Usenaulnoashluty
gauunaaansiail aaunadansiall walllnin ipldedes a158uniduas
astiluiana nddunndon

Atomic structure, periodic table, chemical bonds, stoichiometry, gas,
solid, liquid, solution, chemical and ions equilibrium, acid-base, coordination
compound, chemical thermodynamic, chemical kinetic, electrochemistry,
nuclear chemistry, organic molecules and biomolecules, environmental

chemistry

UfjuRnisiaiivialy o(o-a-0)
General Chemistry Laboratory
Roulusneivn ;18I TBUAIVAY sebookbel (1ANNILY)



mekboobox

mekboolbeo

Course Condition : Concurrent (General Chemistry)
UftRnsiieadestuiomlusedviaiily Wy nsde me Tanas
InenmeEns USuuduius wid veuvailazansazany el ’qm%‘wamam%
aunamansinil aunaiail il
Laboratory dealing with the topics of General Chemistry such as the scientific
measurements, stoichiometry, gas, liquid and solution, solid, chemical equilibrium, acid-

base, chemical thermodynamic, chemical kinetic, and electrochemistry experiments

Nandvialy a(er-0-5)
General Physics
Feulvsedv : il
Course Condition : None

e33R Aukiugwazaiismsdunistn  USunaananiuas
nAwes Muntauagnnadouiivesing MukasNdsy ngNTouINYYRINEY
warluudy Adunasnisindeuiivuundu Adudes AUNTUAIN TV Nosnuay
LRy andfvesaans nguyiauvnaa1ans AnautAnINIeNINYeIves
lna nsTamudunazdnsinisiva Usegliil auuliiy dndlaih aanuglad
nszualilin auusivan uasuazalnmduvesnauwimanlni ouiduiusaw
ey AuTupnInsead wasiedoa

Unit, accuracy measurement and accuracy of physics quantities, scalar
and vector, position, motions, work and energy, conservative force and
momentum, wave and wave motion, sound wave, equation of rotational,
torque and angular momentum, properties of matter, thermodynamics laws,
fluid dynamics, pressure and flow rate, charge, electric field, electric
potential, capacitance, electric current, magnetic field, lisht and spectrum of
wave, electromagnetic field, special theory of relativity, radioactivity, and

nucleus

UtiansHAndaly o(o-a-0)

General Physics Laboratory

Soulvein : Me3viEounuiu mebookor ([HEndly)

Course Condition : Concurrent (General Physics)
Uftansiiedesiudeomluneiniandialy wu msta msmearea

anadeuiilosnnia UftAnmmeasafsafuusiaznsiedeuil maAnnsdy

fowespAwdns audAnsdanguvesing mamerAagaLTeudIINZLAYANT

vereduiesanmiuieuvesing nlihadng 2sasliiih wimén nsiamsluii uas

2393197



mebomboe

mebomivoly

mekbomlbom

Experiments dealing with the topics of General Physics such as the
unit and accuracy measurement of physics quantities, force and motions,
waves, elastic of matters, specific heat capacity and heat expanded,
electrostatics, electric current, magnetism, electrical measurements, reactive
circuits
YWY o an(en-0-b)

Biology |
Soulvsedw : il
Course Condition : None

sufouiimainermans audvesded®in lnssadrauasvihiivesead n1s
wnead ol msrudsnsssiuwad asdiluana mamelassduied s
WUFNITULAZNITOENBAAN WAL NUFNTTU NTFURUTUAZNIIATYVDER ]

Scientific methodology, properties of living things, cellular structure
and function, cell division, tissue, cellular transport, biomolecules, cellular
respiration, genetic materials and inheritance, animal reproduction and

development

UURAN58IINEN o o(o-a-a)

Biology Laboratory |

Feulvsedn : MeiSeunuil mebombos (T3 )

Course Condition : Concurrent (Biology 1)
nsnaaesluinislvidenndeiuivy ¥33ne1 o

Laboratory experiments to accompany Biology |

YWE o an(en-0-5)

Biology Il

Heulvwesmedvn : seiniSeuiidednuuiney asbombos (T33MEN o)

Course Condition : Prerequisites (Biology 1)
N13FAATIENAIBUEAT NITAURUTUALNITITYVRINY 519 M ThAZFRSLUY

i nsddedludin 33aun1s seuuing ngingsu AnuvanvanevesadiTin
Photosynthesis, plant reproduction and development, plant nutrition

and hormones, transport in plant, evolution, ecosystem, behavior, biodiversity



mebomboc ﬂﬁﬁaﬂﬂi‘?j’ﬁﬂﬁﬂ 5] o(o-m-o)

mebombeb

©. YNNI

Biology Laboratory I

Feulvsedn : 9eiSeunIuiy sebombom  (F33MEN )

Course Condition : Concurrent (Biology 1)
nsveasslfuinisiiaenndesivivn ¥7inen b

Laboratory experiments to accompany Biology I

WMATANIIIING ©(o-on-a)
Techniques in Biology
foulvvesnedn : yeAnEouifednuinieu meeomece (UFTRMS
FFINN ) ba snoloocmooa (UFURMITTINE )
Course Condition : Prerequisites (Biology Laboratory | and Biology
Laboratory II)
WALANINTIINYN ﬂﬂiLﬁUiﬁUﬁ?N ﬂ?ﬁLﬁU%ﬁ%ﬁ]ﬂﬂiL@%SNﬁlﬁﬁUﬁéLgaﬁﬁi
wagiiy ieldfiundesganssed welamsgrudmiunyisenedaine
Biological techniques; collection, preservation, preparation of
microscopic slides of animal and plant tissues, standard techniques for

research in biology

MUY ool WUIYAN

.0 NNV NANITUIAY U &o WIENA
mobomlod  YAVIINEN a(m-o0-b)
Microbiology

mebomloob

Seulvsedn : IndifesSeunnou mebombos (F33N81 o) Wie
meboobo (“?J’ﬁﬂ/l%ﬂﬁb’ﬂﬂ)

Course Condition : Prerequisite Biology | or General Biology

mmiﬁugmmama%ﬁmm NSMUNUTZAN FuUgIUINeT @359M87 119
W35y NsdUTLS AnwidSeuiiisulnsuaslontavgunslen NsAIuAY AUELNUS
YBIAUNIIAD8 NS i fiu 91n7e N15QAENMNTIN N13AUIAUIA LsnRnsauLaz)ll
AN

An introductory course in microbiology that focuses on the structure,
biology, morphology, physiology and genetics of microbes both prokaryotes
and eukaryotes, microbial growth & control, microbial in relation to foods,
water, air, industry, sanitation, human disease and the immune system
U uRN159a%73nen o(o-m-0)
Microbiology Laborotory
Soulvsedn : MedvEoumuiu mebombod (9a773MeN)

Course Condition : Concurrent (Microbiology)



melboblbbe

melboblable

mekbolbleom

UfRmsniaenndesiuindeluseivigatvivet wWumaFeusinadasie Tu
msvlsmaniderduriduasaudaondeluiesufiing medanstiond n1s
p3UTevRIAUYISMendosansImi MawSeuemsAsade mikenaiugues
AUNSE NIAnLGaNaneRug nsuunvdianInngAss n1smUiIm n5Lasy
LazNIBNUSNYAUVSEMIETER19Y

Laboratory course covers a variety of microbiological techniques, with
experiments designed to illustrate major concepts of Microbiology particularly
laboratory experiments on aseptic techniques and laboratory safety, staining
techniques, morphological examination of microorganisms by microscope,
preparation of media, isolation of pure culture, selection, classification,

culture, quantification, growth and preservation of microorganisms

\iiBunsealy an(en-0-o)
General Organic Chemistry
Goulvsednn : s1e3mSeuifesineinneu aeboockben (ATl
Course Condition : Prerequisites (General Chemistry)
msiAnlausneasiva ameslawil n1s3unde audinisnienin nMswIen
wazUjisenaivesarsusznaulalasaisveu azlsunfn daraislas woanaged 8
1597 headlad Alau nInAA1sUBNTAnLareyus ey uazansUusznaudiluiana
wu W5y aslulawmse wazlusiu
Orbital hybridization, stereochemistry, nomenclature, physical
property and reaction of hydrocarbon, aromatic, alkyl halide, alcohol, ether,
aldehyde, ketone, carboxylic acid and derivatives, amine and biomolecule

such as protein, carbohydrate and lipid

UjtiRnaadidunidinaly o(o-a-0)
General Organic Chemistry Laboratory
Feulvsedn : 1e3150unIUiU aeboblobe (ATBWNEETA)
Course Condition : Concurrent General Organic Chemistry)
UfTRnsiRetestudonluneiviadburEeimlu wu mannudn msndu
m3aineansdunse nsuenanslagislasinlans i msmyavasuwial audavnsmenin
WaEVNUATIVDIENTOUYISY
Laboratory dealing with the topics of General Organic Chemistry such
as crystallization, distillation, extraction, chromatography, melting point,

physical and chemical properties of organic compounds

Fauadivialy an(en-0-o)
General Biochemistry



meboblbba

mebomoa

mebombor

Seulvsedn : Mednideuiidesfinuuiney meboblbbe
(1ATBunEly)

Course Condition : Prerequisites (General Organic Chemistry)

arudiugrumaaiuasaine lassadne audh wasnihilvesansdiluana
aslulawnsm aUa WUsAU nsnflandda waztouled Wwunusdduvesasiulamsn
Todiu Wsfiu uaznsatiindde Wugianssy

Basic of chemistry and biology, structural, properties and functions of
biomolecule, carbohydrate, lipid, protein, nucleic acid, enzyme, metabolism

of carbohydrate, lipid, protein and nucleic acid, genetic and engineering

UjtiansBaaiimaly o(o-a-0)
General Biochemistry Laboratory
Feulvsedn @ 9eivSeunIuiy aeboblosm (Fnadall)
Course Condition : Concurrent (General Biochemistry)
UfiRnsiendestudonluneinduadiialu wu aueudh wifiuazs
wiuedduvasmslulamse ludu TUsiu Laznsnatiingde
Laboratory dealing with the topics of Basic Chemistry such as
property, function and metabolism of carbohydrate, lipid, protein, and nuleic

acid experiments

S a -3

YAINYVDILYAA &(en-en-ev)
Cell Biology

Waulwsnedwn ;5183958 UNAIFNBININDUY mebombon (TN ©)

Course Condition : Prerequisites (Biology 1)

Tnssa¥s widl wagn1sviiauvesead Wugmanisedulead wuadanig
Fnensziulianafiug Wi audfivestluanauagnisvhau nsadelusiu
NsHEN TVInerseauluanavesduuar Iy nalnn1sAuANNITYINILLAZNNS
LAAI9DNVBITUY N1IREVAUBIvBLTAddeAUUanUaBY FPIne1seiuluanaves
U139

Cell structure, function, and physiology; cytogenetics; concepts in basic molecular
biology, properties and functions of biomolecules, molecular basis of protein synthesis,
mutation, molecular biology of gene and genome, mechanism of gene expression and

control, immune responses, molecular biology of cancer

HLIAINY an(e-o0-o)
Ecology
Woulvsnedwn Tl



mekbomboc

mebomweo

mebombee

Course Condition : None

WUIAA AUMNNELAZVANNITNNTNAINYT TATNE1TEAUMAY Userins
guwy glne ssuvinanasdnaineussensd msldnguimeinmnerlesiuuag
wAlatlymndanden msfinwninauy

Ecological principles and concepts of Ecology with emphasis on
ecology of individual (autecology) to population, community, landscape,
ecosystem and applied ecology. Application of ecological theory in

environmental issues and field study

UfuANsiAIngn o(o-m-0)
Ecology Laboratory
Feulvsedn : MednEeumuiy aebombos (HiAINg1)
Course Condition : Concurrent (Ecology)
'3'§m'i‘1'7‘ﬁyu§m1uﬂmﬁuLLaz'imeﬁ%mﬂamaﬁnﬁ%wm Anwinauuanig
Aenfuszuuineineneiinseg suvahindnvesnfiinisuenanuiiiiedinu
anmeneg musssuYh duduiuiifilesuniseenuindusyuuinawuunily
Uaqdu laun szuuiinadiowazanuiiios izuuﬁnﬁﬁuﬁﬁuﬁﬂ FEUVTNANYATHAY
Ul s
Basic methods for investicate and analyze ecological data. Practical
study of different ecosystems and field trips to different areas will be
arranged, to places recognized as kinds of ecosystems for example city or
urban or suburban ecosystem, wetland ecosystem and agricultural and forest
ecosystems
BUNTUITIU a(e-0-o)
Taxonomy
Seulvsedn : medneuiidesfinuiiniey mebombon (F33Me b)
Course Condition : Prerequisites (Biology 1)
ndnn1suarUivgy1veaeynsuisu n1ssuundsidin nsfadouas
vaninausiuTAvestoineimansd iesdienseunsuisiudmiunisszyvie
NsnTIRERUTHALaYABTUIEAN Bls D NTLardnIUNNEgY
Principles and philosophy of taxonomy, classification of organisms,
nomenclature and international codes of scientific name, taxonomic tools for
identification, identification and description of selected groups of plants and

animals

Y] -4 .:’.’ 1%

WUFANAATIUDIAU a(e-0-o)
Principle of Genetics

Woulvsnedwn Tl



mebombela

mebomaem

Course Condition : None

WUAIANTVBLUWAD N1TE1ENDARUTNTTUAIUNVOLUULAAKAZUDN
wilonguatuuea NM19IATINANT n1swentasiuley Igdnsiead nskuages
wuuluindavazluleda 9n3nsdinvesdaliTinfiduiusuuuedoina ais
WugNITY NugnssusEavliena n1saensia nsudasia dumdu n1suandsan
938U MsmuauMsiuesdy muniasduiildluiugmans safiiadada
nsdnenendnvuziugnIsuiignaruguieduiieguendandea ugaians
Usz11ns NMsaenenanyuzialTuudinatazineuludy  nsAIiuaLNeLaY
msmenendnunztugnssuiignamuaseiufieguulaslilouna  Wugiemnssy
ey

Mendelian genetics, Mendelian and Non-Mendelian genetics, pedigree
analysis, chromosome separation, cell cycle, mitosis and meiosis of cell
division, life cycles of sexually reproducing organisms, genetic matrial,
molecular genetics, transcripton, translation, mutation, gene expression,
gene regulation, probability in genetics, multiple alleles, cytoplasmic
inheritance and maternal effect, human genetics, population genetics
and evolution, quantitative inheritance, linkage and recombination, sex
determination and sex-linked gene inheritance, principle of genetic

engineering

UfvAnmswugmansidosdu o(o-a-0)

Principle of Genetics Laboratory

Soulvnedn : Meividsumuiu mebombel (ugmaniidoy)

Course Condition : Concurrent (Principle of Genetics)
UiRnmsisenadastuiadeluseiomiugmansidesiu

Laboratory experiments to accompany Principle of Genetics

#35meinly an(lo-lo-&)

General Physiology

Seulasedn - edwiidesfinuunneu mebombom (F73NE1 )

Course Condition : Prerequisites (Biology 1)
rudiiussrdesaiuaet Tivedd®in Tnmnms mesna teniuay

ndeus NalnuaIMIela LasnIFAATIVIAIEMER NPUIUMIVBINTAEEY Lasviyuien

msuaniUAeuR . mstudevesdeTniuueddy mstssanumuiuues sruulsza ey

NANMIAUANMIVI N TYBIIINE

Relation between structures and function of organisms, Nutrition,



mebombec

mekbombed

mekbomiaee/

Homeostasis, Mechanism of respiration and photosynthesis, Process of
transport and circulate on, Gas exchange, Excretion, Cooperation of nervous

systems and regulation mechanism

daugIuIneuasn1eInInvadEn a(lo-lo-&)
Animal Morphology and Anatomy
Seulusedn : edvideuiidesdnuinney mebombon @F3Nen )
Course Condition : Prerequisites (Biology II)
waduazvihiivessad eife Anududeutesuuuuausine Awnagu
1918 spuulasedneenqu ssuundaile seuulssam stuunaAuews SEUU
nselauazduaieuaade
Cells and function, tissue, complexity of body plan, integument,
skeleton system, muscular system, nervous system, gastrointestinal system,

respiratory and excretory system

FIMUINg an(en-0-5)
Evolution
Seulvsedv : il
Course Condition : None

UszdRnsiTmuini5vesdeddin nguiitauinisvesnidiu Ay
NAINNAINITININ Mé’ﬂ;ﬂ;mﬁLLammiLﬁﬂﬂizmumﬁi’mmms NUFANEN L
Usgw1ns nInaneiug msdnidenmnasssuwd maiindadldinvdelnl nmsususn
WAZTIUUINITII

Evolutionary history of life, Darwins evolutionary theory, biodiversity,
evidence of evolutionary processes, population genetics, mutation, natural

selection, speciation, adaptation and coevolution

= aa
YAAQH an(n-o-o)
Biostatistics
= a T
Woulusiedwn - 1ad
Course Condition : None

uluuAiuguvesadd adfnssaun Fanudeyanadaine nsdnauedeya
anuasduiarnisuanuaseuiasdu nsuanuasAadd nsguiiedns ns
UTTUIUANLAENITNARBUANYATIU N1TIATIFNAMULUTUTIU WUUNITNAADILAL
ADAANNSUNITIATIZI NNSNAFBUTDANANTDIAUYDINSITADANAADU ANAUNUS
9819418 N30ANRYRY1INY ADRTUNITINRTNkAENTIATIETYalagldlusInTY
dndagu



mekbomber

mebooblme

mebombe«

Introduction to statistics, descriptive statistics, biological sampling method,
data presentation, probability distribution, sampling distribution, sampling
technique, estimation and hypothesis testing, analysis of variance,
experimental design, assumption, simple correlation, simple linear regression,

non parametric statistics and analysis data with statistic package

duguINeIazN18INIAVOINY a(lo-lo-&)
Plant Morphology and Anatomy
Seulvsede : edviidesnuinteu mebombon (F33eN )
Course Condition : Prerequisites (Biology 1)
dauUsznaune veuadie ioide stuuidede viln wihil dnvase uas
muduiusvesriaiioie JUT19 Msaseyiulaiasimunvesdiu1ee veaiy 1
570 a1du Tu Aon wa Laviuan
Components of the plant cell, tissues, tissues system, types, functions,
characters and association of tissues type, growth and development of body

form in parts of plants; root, stem, leaf, flower, fruit and seed

52 08U3TINeINeAIEns o(o-a-0)
Research Methodology in Science
Seulvsedv ;i
Course Condition : None

nsAnudeyaiiedmunideniside nsdeuilasanside My
N15398 NM3tuiinnan1s39e N13agUuazianTalnanisive N1391981eNnans wealla
NMsfBuTBNuUNTIfe warmsdeuunaadSeieffiu

Literature review and problem identification for specification of
research projects, proposal preparation, research planning, data collection
and evaluation, conclusion, literature citation, techniques for preparation of

scientific reports and articles

AUNAINAAENINTINNLAENITOYSNY an(en-0-b)
Biodiversity and Conservation
Goulvsiedn «
Course Condition : None

yiauarUsglevivasnnunainualen@inin manavesnuddglunis
PUINYANLVAINTANENNTINM avnuaTHaNTENUYeINNTAeNINTIYBIAN
AINVANENTINN FAniearulouigvesniseusngauanualenisdininly
Usendlneuazniaaduuiilas, ngranefiieadestunrumainuaismaianm
LU WU, ANATOINUGY YA TENINUSENATIAIEAUNAINARIEN 1TININ



mekbomblko

mebomblae

mebom&oe

Y]

awé’zgap’hé’aaﬂﬁiﬁflizwﬁf]wwmﬁé’m%’ué’miﬂ’]LLa3ﬁ%ﬂwﬁ1ﬂé’§jagwu§uazawmw
#1Nad1PeNTeYSNY

Types and benefits of biodiversity, Rationale of conservation of
biodiversity, Causes and consequence of deterioration of healthy ecological
biodiversity, Direction and public policy in conservation of biodiversity in
Thailand and Greater Mekong Sub region. Regulation and international
standard related to biodiversity such as Thai policies and action plans to
conserve local plants, International agreements on Biodiversity, CITES
(Conservation on International Trade in Endangered Species of Wild Flora and

Fauna) and IUCN (The World Conservation Union)

L

UfjuRn1sanunainratenieaninuazniseying o(o-a-a)
Biodiversity and Conservation Laboratory
Feulvsedn : 9eiEeunIuiy aebomlbs
(mmwmﬂmwmﬁ’gmwLLasmimﬁﬂ‘@)
Course Condition : Concurrent (Biodiversity and conservation)
UftRnsfidenadastudeluseimmumvanmaensdininiagnis
ouiny mseyindiugnsuivsuilesnannszseii
Laboratory experiments to accompany Biodiversity & Conservation

and plant genetics conservation under the Royal initiative

FUUUINTYIINYT @ o(o-an-a)
Seminar in Biology |
Feoulasedw - lif
Course Condition : None
MsfupINaNUTRRuS e e nuTAe funanuideriodadunulning
IINEN LLazﬁﬂLauﬁﬂmﬂL%m‘?iazé’mmsiaﬂm’miéz’g’%’uﬁmamwsﬁsm
Search for research publications or articles involved in topics and/or
innovation in biology and oral presentation by proposing research outline for

the seminar to the mentors

1A5991UIN9TINYN (o-el-)
Research Project in Biology
Feulwvesedv | edwSeuiidesdnuunien aebooklos
(521 d8UaTIVeMINeIAEns)
Course Condition : Prerequisites (Research Methodology in Science)
NsAN¥ITIBYARE N1sALATLaENAaRIdeluTeN19Tine) neldniny



Aka U99913156NUITNYT MITPUIIINULALIAUBHNAIY
Research work in topics related to biology with emphasis on
experiment. Conducting, data collecting and analysis, report preparation,

result presentation and discussion for the fulfilment of B.Sc.

ol NENIYNANIELADN U o0 WUIBNA
NgNIYIMeENI
mebomell  YIINYIUIIA a(lo-n-&)

melbomlam

mebomblac

Freshwater Biology
Seulvsiedwn ;L
Course Condition : None

Aaiin MIUFuf MIteneandanu waglasiadsuesuvuddiding
odwagluuvaninin vefidufaesilva sansenuilinanfanssvesuyudse
niwensluuvanirde harTuaznsaaeunmuani

Organisms, adaptation, energy transfer and community structure in
lentic and lotic habitats, impact of mans activities on freshwater resources,

water quality monitoring and assessment

dadldfinszandumas a(o-a-¢)
Invertebrates
Seulvsedv : lid
Course Condition : None

dougnuinen Mednaeans a33Inen Msduiug dneingiwazn1sanwun
Ussinmasdnilaifinszgndunds muvisesinndilaifinssgndunds

Morphology, anatomy, physiology, reproduction, ecology and
classification of invertebrates, including invertebrate chordates

dndtinszandumas a(-a-¢)
Vertebrates
Foulvsedn il
Course Condition : None

UseiRnesdnifinszgndunds rofiandusin dnguinen a3iner wofinssu
wazN1sIUNdndlnsegndunds neiniamaniiuSeuieuluanuduiusids
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Y



mebomblad

mekbombla

NENIYIMISNY
mekbomblae

History of vertebrates, lower chordates, morphology, physiology,
behavior and classification of vertebrates, comparative anatomy in relation to
evolution of vertebrates

waet a(lo-an-&)
Aquatic Insects
Seulvsedv : ld
Course Condition : None

dugIUINYT @351 wnasady n1UTU BaUsEIR 33UTEIng YuTu
auduiusisdifudues oynsuistu Snmivevesuuanit auduiusues
uasifusywe

Morphology, physiology, habitat, adaptation, life history, biopopulation,
community, trophic relationship, taxonomy, ecology of aquatic insects; aquatic insects in

relation to man

unasinaudndiinga an(lo-en-&)
Freshwater Zooplankton
Seulvsedw : il
Course Condition : None

AUNTUITIU FUFIWINYT @3539187 N15FURUT TIAINg NITUNINTENY
wardandmansvosunasineudniindn nssuunvssanvesluslnga Tsfesn
AaNlAeI 1AilnaT 99anTIlAR axluanIIAT LaZADULAFNTIAN

Taxonomy,  morphology, physiology, reproduction, ecology,
distribution and biogeography of freshwater zooplankton, classification of
protozoa, rotifera, cladocera, copepoda, ostracoda, anostraca, and

conchostraca

=1 & A o«
nsngLaglaEany an(lo-n-¢&)
Plant Tissue Culture
= a =
Roulvsedw il
Course Condition : None
Audruazdadeninarenisnnzidsaiedeiy Useinnuduniuas
Hewdnvinineitesiumsimnsidesiieeny nmsdaresuianis  aunsaluas
iwsesdlenidndusensnzideniedefiy gasomsdmsumivideailoBofivuas



mebomblac

mekbomlbc

FBnneiennamzidsaidedofiy nsuszendlfmnzidsadedofinfiondn
ansusyneunieil mmiﬂLLﬁﬁ%ﬂﬂiwaLgmlﬁm?jaﬁmﬁamwmaﬁuﬁ: UFuuse
Wug NMseusnYaeiuginy MsAnwinulsag

The importance of plant tissue culture, history and technical term in
plants tissue culture, organization of plant tissue culture laboratory and
laboratory equipment, plant tissue culture media and preparation, application
of plant tissue culture for secondary metabolite production, factors affecting
plant tissue culture, techniques and methods of tissue culture for plant
propagation, crop improvement, germplasm preservation and plant pathology

studies

nsufulgswugAndadu an(en-0-b)
Principle of Plant Breeding
Seulvsedv : il
Course Condition : None

nsrUIUMTATIIMNEAUITLG urdsiugnssuuazniseysneiugily n1s
Fadoniusiiviveoreiuslaglilding 3Bnsuiuuseiusionausieanasinay
9 nsUsudgsiugivlaenistniilmianisnaneiug n1susulganugioly
funulsausasuazan mndendlivanzay nsuszendldnnuulsusiues
lastulouuasinalulagdininlunuiunsusulsaiug  nssusesiugiivwaznis
SUTDINBUNTLLAANUGH

Gametogenesis, genetic resources and conservation, clonal selection,
breeding procedures for self and cross pollinated crops, mutation breeding,
breeding for disease, insect and environmental stress resistances, applications
of chromosomal aberration and biotechnology for crop improvement,

procedure for releasing a new varieties, seed certification and distribution

YIMYIN3LI3Y an(a-0-b)
Developmental Biology
Seulvsedwn : il
Course Condition : None

N13L930YDLARIEAULIANES N15LATYVDIFRILAL Y NavBITRs LAY
Aundousionisiasyvesdniuasity

Development of cells at molecular level, development of animals
and plants, hormonal and environmental effects on development of animals

and plants



mekbomamo

WYLATHFND a(o-a-&)
Economic Crops
Feulvsedn : il
Course Condition : None

ﬁmmwgﬁﬁ]ﬁﬁﬁiyﬁuaﬂaﬂLLasﬂszmwﬂ,‘m ANLEATY wrasUgn anunTel
n1suanfivAsygialulagiu wuildunisndnfiviasygialusuian n1suaniy
\Asugnandfyadniig ldun Syitv feia fvieddn ity fvdule iy
PAAINNTTY YWY Laziigo1msdnd naenaunsiduselevd Jymlunisuda
wazhuaslunsuily

Importance of economic crops for the world and Thailand, including
location, production situation today and in the future; kinds of crops including
cereal crops, tuber crops, grain legumes, oil crops, fiber crops, industrial
crops, energy crops, and forage crops; uses, production problems, and

suggestion for improving economic crops

NGUIVINQAUNIE

mebomme

mekbomamla

o

Y MeFWINFY an(o-on-&)
Environmental Microbiology
Roulvressedn : eIV NTUNfeAnwINeaY mebombod (R0YTINY1)

Course Condition : Prerequisites (Microbiology)

'
a

Aun3dlufu 01mA U1 wasdiIndeudigunss  N1sNUAIBE1eaIN

q

AawndentaznszuIumIAIdun1sNINTEAEYeRAUYIIVAINISIAAIEsITNIA
duvISuazuaasdunde” QauvEduaruaaslony JaunFemdusvil
Microorganisms in soil, air, aquatic and extreme environments,
environmental sampling and processing, microorganisms and organic
pollutants, microorganisms and metal pollutants, pathogens in environment,

index microorganisms

FIngnvaslunashsen on(le-en-&)
Biology of Mycorrhiza
woulvuaasedvn : ludl

Course Condition : None

Anutduun wadlantsanerlumesisen wmaluladdinnvesluaeslsyn
unumiiddgrediunestslussuuing nmsnvaswastilll nsfnwvuenaniui

History of myconhiza, a study of mycorhiza, mycorhizal biotechnology and their
functions in agriculture and forestry, site study



melomlamen

mebombna

mebomloné

aYIMYINGAU a(-a-&)
Soil Microbiology
Foulwwesnedn : neinBouidesinyiiniou mebombod
(a%¥33INe)
Course Condition : Prerequisites (Microbiology)
AULAZAUNIIAY NsANWIRAUVIERY AuduiussynIneduvsdauLayay

v
a =

gauanysalvesiy wWudnminer  mswasuudamedissdindlufudiieduainnis
N3¥YNUeIRAUVSIRU

A study of sail and soil microorganisms; their relations to soil enrichment, with
emphasis on ecology, biogeochemical, changing in soil resulted from soil microorganisms

actions

2 IMe1vauing a(lo-en-&)
Biology of fungi
Foulwwesnedn : nednGouidosfinwiniou mebombod (9aT7Me1)
Course Condition : Prerequisites (Microbiology)
nann1sdnduunvesilela dnwasdugiuined 19305830 unuImnig
UFINe mmﬁwﬁ’zymﬂLmis@;ﬁa]LLasmwuﬁwﬁmmaaﬁqlmaﬁaﬁ%ﬁm%u walulad
mMswnziaiiientsdn
A study of fungi with emphasis on their characteristics and classification; ecology
and their functions, the use of fungi and their benefical to economy, mushroom

cultivation

8NP9S a(a-an-&)
Food Microbiology
Foulvwessedn : MednBeuiifesdinunnnou mewomboe (FaT1inen)
Course Condition : Prerequisites (Microbiology)
duvIgifemanfydenssuiunsnanuagnsuindevesems Jaduid
nasion1aLTyuarenTinvesiunisivuounluoms  maideese s
nstasiuiazmivaunsdeveeImemaluladnautaIy NYuNgeIIs
nsvszfiunrudssuagnismugunisiuidioudionnuaendvesems ns
AIUANRAUTIEIUIMTIIETTAN RaTIINeMAENIENIN MIANYITIYaEIBYAYDY
wdnfusievnsviesduang ity ineursiefildaingdunid wu mdng vani
wazUandy
Microorganisms  importance in food processing and food spoilage. Factors
affecting growth and survival of microorganisms in food, food spoilage, control and
prevention of food spoilage using hurdle technology. Food legislations and safety,

evaluation assessment and control of food contamination, control of microorganisms in



mekbombmd

food using chemical, microbiological and physical methods, study in details of some

Thai wisdom local microbial food products such as Au, fermented fish and Pla Som

98%2INY1IAFNNTTH an(le-o-&)
Industrial Microbiology
Foulwwesnedn : nednFouifosdnuinneu mewombod (9aT7AMe1)
Course Condition : Prerequisites (Microbiology)
n1sunqdunidluldlugnainnssy wdnnisAnidenuasiiusnwaienug
RBUN3Y NITUINIUENUUUANSY NSPnwTEaziBenveIndnSaeiunsedinfiléann
o

9
6 1

uEE W Loules] wasuiinmuazasiedvnsgnanvngsy waafusiiioqunim
wa¥1MIININ

Utilization of microorganisms in industrial processes, strain selection
and preservation of microorganisms, fermentation process and study in
details of some microbial products such as enzymes, bioenergy, industrial

chemicals, health care products and fermented foods

ngNITINNTINe1TEAULILENE

mebomame)

mekbombnc

Fnerszauluana a(lo-lo-¢)
Molecular Biology
Soulvsedwn : il
Course Condition : None

ﬁuqmam%azﬁﬂmaqa nalnn1saenLuULAToNLTNALDULD N1IAIVANNIT
LanIeanodu nalnn1ssmBu Wugmansvesgdunsy waluladfduoaenay
nsasneguluiivuasdnd n1sussgnd¥Inenseaulianad msunsUTuU TG
ﬂﬂiLLW%éLLazﬂﬁqmammiu

Molecular genetics, DNA replication and repair mechanisms, control of
gene expression, genetic recombination mechanisms, microbial genetics,
recombinant DNA technology, gene transfer in plants and animals, application

of molecular biology for crop improvement, medicine and industry

walulagdinm an(en-0-b)

Biotechnology

Roulusedn 183V NTeUNARIANYINNOUY meboakbon (TN )

Course Condition : Prerequisites (Biology 1)
AUTNUFIUNIAULATIAT MR NTITIVDIENTHUTNTTN NITHUATIENETS

Wugnssuwarlusiu nsdaseansiugnssuLaismMsdndnginy mallanisinigides
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mebomlamne

mekbomb&o

mebombce

dnenennalinaniedlfuinisdnisan arudasadeluresujianisnig
wAluladyinm

Basic prindiples of structure and function of genetics materials; DNA, RNA and protein
synthesis; DNA recombination and methods of introducing DNA into plants, tissue culture
techniques, electrophoresis and PCR techniques, DNA markers facilitated in plant identification
and breeding, possibiity of technology transfer from laboratory to marketplace,
biotechnology laboratory safety

\wadwugAERsIlY o(lo-en-)
Principle of Cytogenetics
Feulweaneiv : MedviSouiidesdnuinteu aebombe
(Fugenansidosiv)
Course Condition : Prerequisites (General Genetics)
nsudswaduarnginssuvedlasluley lassadrsvedlasluleyluiedidin
fugs lasTuloufifidnvasfivay matmunnauagiaslulomna nsiUdsuuas
I uarsusvedlasiuley mealiansdnwilasiuleuuaznisdeuunualasiuley
Cell division and behavior of chromosome, chromosome structure in
higher organisms, giant and lamp brush chromosome, sex-determination and
sex chromosome, chromosome aberration, chromosome techniques and

chromosome banding

FYaarsaumAAIans an(en-0-5)
Bioinformatics
Seulvsieden Ll
Course Condition : None

duwmasidadudineradeln Tassnslunlunyedfudiansaunanans
Frasaunananslunuganddluiin grudeyansnilipddniazlusiu n13AuN
wagnsduAudeyang udeyadsnsay nsinseRdiuAdueuaznInesily
nMslasizilasiadiuazutifivesdusaslusiiv nMsleszdauduiusniagy
AudauardTannns wasmsiesginthivesdulusysuiluy

The internet and the new biology, human genome project and
bioinformatics, bioinformatics in post genomic age, nucleic acid and protein
databases, searching and retrieval of data from various public databases,
analysis of DNA and amino acid sequence data, analysis of the structure and
function of genes and proteins, phylogenetic analysis, and functional

genomics

S a =
YAINYLAYN a(e-0-o)



mebombcln

Chemical Biology
Seulvseden ;L
Course Condition : None

AaninIeaAtiazdingwInii lassasisvesanstiluanaruinlnguag
N3IALEE9IUedaTn AuduTuSsenIsluanavuadnuasdiluiana wasnane
wAinsdanmnssuIunsduaszinuaiivasdainet Trduaszivesaiseen
qvn1esTINR adesilolinngimstiluanadniumaninisdiinenad uay
wadelny q Mdertos

Frontier knowledge of chemistry and biology; the structures of
biological macromolecules and lipid assemblies, chemical and biological
synthesis, relationship between small molecules and biomolecules and
subsequent effects on biological functions, molecular biology as a toolset for

chemical biology, emerging topics in related areas

Tafindwalulaginugu an(en-0-b)
Fundamental Omics Technologies

Reulvsede : il

Course Condition : None

ANuvnevedlalinduazuseinn town uldnd nsuaasulaiing JUsalednd

waziunlulading wasesdionnsy Mlumaluladdugsdnsulednd nsussanald

Tefindmaluladnsnsunng mainussuaginenmansauinden

Introduction of technologies for detection of genes (genomics), MRNA
(transcriptomics), proteins (proteomics) and metabolites (metabolomics),
bioinformatics tools (and software) for ‘-omics’, application of omics

technologies in biomedical, agricultural and environmental sciences

1A =2 fa IS
NAUIINNUILAUNITAUIVITYNW

mekbomlacn

Hnuszaunisaln1edainen w(o-ok-l)
Field Experience in Biology
Goulvseden - 1af
Course Condition : None

HnUszaunisal wieRneuvneiiven & dauiideaatuiun Snns
Yiauenanulayssudunangiunsiiunisilinau

Training in biology or apprenticeship at the place which institutions

impose, with presentations and reports as evidence through internships



mebombee  HUNUIMITIING o o(o-a-@)

Seminar in Biology Il
Soulvmedn il
Course Condition : None

nsAuARauifuivIe e nuiAefunanuidensedeiunulninng
e uazthiauslasaBosfiozdunnnsennnansdgsuiiaveusein

Search for research publications or articles involved in topics and/or
innovation in biology and oral presentation by proposing research outline for
the seminar to the mentors

meboosos NTAIYUANNIANYA o(o-n-a)

Pre-coorperative Education
Feulvedn : il
Course Condition : None

PANNIT WUIAA ﬂﬁzmumsLLagsﬁzumausumamﬁaﬁmen 53Lﬁ8Usﬁ@ﬁﬂﬁU‘1‘7]‘
Aordostuaniafinu anudiiugruuasmadelunisadasiu wu nadendanu
UsZNaun1s N1SIREUIANUNEALATINY ﬁﬂ‘t}ﬂuﬂ’ﬁﬁj@ﬁﬁi LLﬁ%ﬂ"liéjﬁJﬂ’]‘wﬂj\‘ﬁuaW%W
nswssuANUnToudnsun1seanuuRnuluaniuusenaunis nsiauIYARNAIN
warnsasemnuiulalunuies endreundouarainuvasnsdeluaoiuusenaunis
TAUTTIUDIANTHAL TEUUUTIITUAA N luanIuUsENaUNS AtlAn1SITeY
FNYNULAZNITULEUD

N5UsELIUNG S HANFUITLIUN LN

U nan1sUsEulak LA

Principles, concepts, process and steps of undertaking Cooperative
Education, protocols relating to Cooperative Education, basic knowledge and
techniques for job application such as workplace selection, job application
letter writing, communication skills and job interviews, basic knowledge
necessary for undertaking Cooperative Education at workplace, personality
development and building up self-confidence, entrepreneurial potential
development, occupational health and safety in workplace, organizational
culture and quality management systems at workplace, report writing and
presentation techniques

Assessment S Satisfactory

U Unsatisfactory

mebommos AWNIANYINIITIINGN v(0-p&0-0)

Cooperative Education in Biology



Foulvvessedn : FouFeussiuluvmniviamziudiduasuynsein uay
518791 mebooros WMIYUANAIANYT UTBlALAIIULAUTOUIBIDI1915UTEIN
NANENT
Course Condition : Complete required biology courses and Pre-Cooperative
Education (31200701) or the permission from the committees

UnfAnwifeslUuiRnuddvinisusolvnduanalowduninay
HaA517 2 dnulsENoUNS ATU beo Flut 30 oo UMM 138 © MANITAN
avRafnwinuiaiudvidmue L:ﬁ"@La%?Tumsﬂﬁﬂ’aqmué’uﬁfﬂﬁﬂmwﬁmﬁq
MenumMsuiiRnusazitauenansUuiRnusiernnanssluauiun wevinis
Usgiliunaliniunselaiiiu lngdnainnadseidunsufuiauiassneaunis
UivAnulasannnsdime wagnidnauiivine waznanisdisufanssunig
dunwaluarduuunannafinynainauainanuUsznaunis

N5UITIIUNG S HANTUTZEUNIULN LY

U nan1sUsziulikun

The student has to perform full-time academic or professional work as
a temporary staff member at a workplace for 640 hours or 16 weeks or 1
entire  Cooperative Education trimester according to the school’s
specifications. Once completed the work, the student has to submit an
operational report and present his/her performance results to the school
faculties for the assessment. Evaluation by the supervising faculties and job
supervisor(s) based on the student’s performance on the assigned work and
the opera-tional reports as well as his/her performance at the post-
placement interview and seminar activities will determine the assessment
result of the student to be either pass or fail

Assessment S Satisfactory

U Unsatisfactory

NEUIYITIINYINUFIY

melbooloa

Fangmaly an(en-0-b)
General Biology
P a ™
Reulvsedvn - Ll
Course Condition : None

NUFIUVIETIN 1wad 09AUTENBUVRNYAT NTLUNLAE NalNueddlizin
Weltediy nstasgivlanazlassainane Weoednd nisagiulalazlaseasng

'
a adaa

dnd ATuINIsiazAUaIN NN NTININURIEWTIN  WeRnTI TLeInen
oy uaziiugransilowiu
Basic principles of organisms, cells, composition of cells, cell division,

mechanism of organisms, plant tissues, srowth and structure of plants, animal



mekboobor

mekbomacd

mekbombc®

tissues, growth and structure of animals, evolution and biodiversity of

organisms, behavior, fundamental of ecology and fundamental of genetic

UftAn15323neialy o(o-a-0)
General Biology Laboratory
Seulvsedn ;L
Course Condition : None

nsldndesqanssal iwadiivuaziwaddnd n1sulsgad n1sduaedasiiu
wad nszuIunsunuedsy Weideit warlassadeiiy iededniuaslaseadn
05 nsdnduundelidin Gninendesiu uasiusmansidosiy

Using the microscope, plant and animal cells, cell division, cell
transportation, process of metabolism, plant tissues and plant structures,
animal tissues and animal structures, identification of organisms, fundamental

of ecology, and fundamental of genetic

MY o an(lo-lo-&)
Biology |
Soulvsedwn : il
Course Condition : None

n&nTAnenitugiu arsuseneuniuniluddiin audhvesdadiia
Waunisvesddidin waduasidede N15aUITUERaZNITRSYRUIA N15THUN
UssLanueadsdidin 1wy auandivesanslulainsn afin lUsiu nsailndda nsld
n&owansal Tassadauavesdusznautenyad msulaead ewe nisduiug
v03A4diTin NSLSAULR Lazn13dnTILun

Characteristic of carbohydrates, protein, nucleic acid, the usage of
microscope, structure and function of cell, cell division, tissue, developement
and classification of organisms. Experiments relates to Biology | such as the
fundamental concept of biology, chemical basis of life, evolution of life, cell
and tissue, cell reproduction and development, Introduction of classification

organisms

IINY1 o a(o-o-&)
Biology Il
Woulwusiedwn - Tad

Course Condition : None

WWUaaTy n1suaniUasuans wuleyd Msduasisisisnas nsmelasedu
Wwad nisvudaarnisaiedl auganteluiead n1svineuvesszuulusianie
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fiugeans naAnssu Lagn1sUTufadiTinduannzuinden nsdanismineans
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daundon

Metabolism, substance exchange, enzyme, photosynthesis, cellular
respiration, cell transport and transpiration, homeostasis of cell, function of
organ system, genetic, behabivor and adaptation, environmental of life,
natural resources and environmental management. Experiments relates to
biology Il such as diffusion, osmosis, enzyme, photosynthesis, cellular
respiration, cell transport and transpilation, function of organ system such as
muscle system, circulatory system, nervous system, animal hormone plant
hormone, genetics, behabivour and adaptation, ecology, natural resources

and environmental management

dnanen an(lo-lo-&)
Zoology

Feulvsedn : MedvSeuiifesinuinieu aebombos (T33M87 )
Course Condition : Prerequisites (Biology 1)
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Biology of animal, cell and tissue, classification, morphology, anatomy,
physiology, reproduction, development, ecology, evolution, animal sampling

and collection. Experiments relates to Zoology

YNNI an(o-o-&)
Taxonomy
Foulvsiedn «
Course Condition : None
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Taxomical history and significance, classification, identification,
dichotomus key, nomenclature, sample collection and preservation.
Experiments relates to Taxonomy



mobombds  WUFAIFATUAZITMUINTT a(lo-lo-&)

Genetics and Evolution
Seulvsedwn : il
Course Condition : None
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The basic of genetic, genetic inheritance, calculating probability in
hybrid and statistic analysis, sene and chromosome, synthesis of genetic
material, genetic likage, genetic recombination, sex and sex determination,
mutiple alleles, quatitative and qualitative of gene regulation, hybrid variation,
gene and chromosome mutation, genetic engineering, population genetics,

extra-nuclear inheritance

mobomado  WugAAnsLlasy an(en-0-b)

Principle of Genetics
Seulvsedw : il
Course Condition : None
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History of genetics, cell division and gametogenesis, Mendelian
and Non-Mendelian genetics, genetic materials, gene expression, gene
regulation, probability in genetics, gene mutation and chromosome
aberration, multiple alleles, cytoplasmic inheritance and maternal effect,
human genetics, microbial genetics, population genetics and evolution,
quantitative inheritance, linkage and recombination, sex determination and
sex-linked gene inheritance, principle of genetic engineering, and current

topics in genetics



mobomade WONYANEAS o (lo-lo-&)
Botany
Seulvseden ;L
Course Condition : None
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Basic plant biology, plant cell and tissue, classification of animal,
morphology, anatomy, physiology, plant evolution, plant classification, plant
sample collection, field study. Experiments relate to Botany
nobombdl WNWANEASIIIY an(lo-lo-&)
General Botany
Seulvsednn : lifl
Course Condition : None
ninnsidesuresirngnumansuaznisszgndlilunisdnuiseves
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Basic concept and application of plant science that be related to
others disciplinary; biodiversity, evolution, anatomy, morphology, taxonomy,

ecology, physiology, genetics and molecular biology

mekomedm qa%ﬁwm a(o-lo-¢&)

Microbiology
Feulvsedn « Ll
Course Condition : None
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Basic knowledge of microbiology, study to compare between
prokaryote and eukaryote, microbial classification, microbial morphology,
microbial physiology, growth of microbial, microbial reproduction, control of
microbial, microbial in relation to food, water, soil, air, industry and sanitation;

infection diseases and immunity. Experiment relates to Microbiology

mobomode aTIINBINIIY on(le-en-&)



General Microbiology

Goulasedw - lif

Course Condition : None
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History of Microbiology, Basic knowledge of microorganisms both eukaryotic and
prokaryotic microorganisms, particularly bacterial and fungi, regarding shape, structure and
functions, physiology and genetics, microbial classification and taxonomy; control and
immunity; application of major microorganisms in agriculture, industry, environment and
public health; laboratory experimentson aseptic  techniques and  laboratory
safety, stainingtechniques, morphological examination of microorganisms by microscope,
preparation of media,isolation of pure culture, selection, classification, culture,

quantifcation, growth and preservation of microorganisms

nobomadd  #3TINENIlY an(o-lo-&)

General Physiology
Seulvsedv : lid
Course Condition : None
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Basic knowledge of organism physiology, process of photosynthesis, process of
respiration, substance transport and translocation, water and mineral balance, coordinate

and control function mechanism of body system. Experiments relates to General

physiology

mobomadd  MANANINYIINGI a(o-o-&)
Techniques in Biology
Woulwusiedwn - Tad

Course Condition : None
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Techniques and method in biology, animal and plant collection, liquid
method, plant and animal preservation, wet mount and permanent slide

preparation, microscope photography

mobomadn  HAINILATEIndoN an(lo-o-&)
Ecology and Environment
Seulvsedwn : il
Course Condition : None
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Basic knowledge of ecology and environment, energy, limiting factors,
biogeochemical cycles, population, community, ecological succession,
distribution, pollution, natural resources and environmental management,
protection and correction of environmental issue by the theory of ecological

and environment. Experiments relates to Ecology and Environment

mobomadz ANyl an(o-en-&)

General Ecology
Seulvsieden Ll
Course Condition : None
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The principles of ecology with special reference to ecology of
individual (autecology) to population, community, landscape, ecosystem and
applied ecology, To increase understanding on basic ecological concepts,
ecosystem function, structure and the relationship between ecosystems,

natural resources and environment, theoretical knowledge and field trip will



be carried out using place-based education approach, Major places for
outdoor exercises, recognizes as a variety of ecosystems for example city or
urban or suburban ecosystem, wetland ecosystem, forest ecosystem and
agricultural of which easily accessible (e.g. closed to the university) will be

selected for study sites

mobombda  ULIATAUFITHIUNTNIAGULIUIVY an(o-lo-&)

mebomabo

Eco-cultural of Greater Mekong Subregion
Soulvsredn « 1l
Course Condition : None
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Greater Mekong Subregion Ecology in both physical and biological,
Ecology of plants, animals, and microorganisms, Geoinformatics of Mekong,
Wisdom Culture, Lifestyle and use of natural resources of the Mekong River
Basin, Causes and impact on biodiversity in the Mekong River Basin, Law and
Convention relating to the Conservation and Natural resources of Greater
Mekong Subregion, Eco-tourism, agrotourism and cultural-oriented tourism in

Greater Mekong Subregion

YN azUsENINedEmTuneuIa o(a-0-)
Microbiology and Parasitology for Nurses
Soulvsedn - laif
Course Condition : None
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Basic biological characteristics and diversity of bacteria, fungi, virus,
protozoa and parasitic worms, epidemiology of major medical microbes and
parasites, immune system and mechanisms of body responses against

pathogen, destruction and growth inhibition of microbes and parasites,



mekbomabe
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infection control and prevention, basic laboratory technique in microbiology
and parasitology

FapHansaumne an(lo-lo-&)
Bio-geoinformatics
Soulvsedwn : il
Course Condition : None
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Definitions and components of geo-informatics, map projection and
map reading, global positioning, geographic information  system,
remotesensing, applications of geo-informatics technology in biology

geoinformatics for naturl resource management in mekong river basin

NITEIBAINLALINANTNNIA NG on(lo-a-&)
Biological Photography and Imaging
Seulvsedn : lfl
Course Condition : None
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Principle of photography, applied digital/conventional imaging, microscopy and
image analysis, outdoor, macro, close-up and underwater technicques for capturing images

of animals and plants in their environment, and biological illustration



