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(1.1) nauenszagaiig litleundn 3 wgin
(1.2) nguanszAnaniwiUsznauns litleuni 3 wihwia
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(1.5) naAuAsyEUMEEAIERS litlewndn 3 whein
(2) vianedranz Litfendn 94 wuwia
(2.1) A unu 23 wheia
(2.2) Y nanziany 57 wiena
(2.2) A awziaen Witeenin 14 wiwia
(3) v ndene laitiosnin 6 wuein
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UijuRnsiasidunsd

(Laboratory in Organic Chemistry)
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TFInenemans

(Forensic Science)

AMUMINEAawavUsTIIYT

Taitiaani

ansveauIaUsEI s lundngasiveaansUadia AMINUGAERS

Usznausieiat 8 wan fanuviinsdl

LAUEEUT 1-2.(01)  MUNEd INYUUAUINUY

\AUAUT 35 (416) manaile anyiiugmans

LaudduT 6 vined seautul

EUEGUT 7 Saumnesensluil

0

0o = o ;BN

g

W
WNBRY
WD
MNBH
=
VLN
-

" <
KUY

wneds

TRERE

WUNER

ﬂzjm%'lﬁl’alﬂém%’uﬁﬁmuaﬂmﬂuﬁﬂmﬂ’uqmam%
ﬂﬁuiﬁwﬁugwuﬁalﬂmwaﬁugﬂmm%
nzju%‘mﬁug'mmaaéaﬁ%‘imémwé &ord
ngaimnugemanivead
nguivugemansliana

NGLAT I THUNA
naptugmansUssInIuassIN
ndaATusFAm A Indan

q
ndaitnGenanzng duann dagmiie wazlATIy

iauddiuil 8 wnefa drivivilundasngy

24

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)

6 WUIENA



3,14 WAAUHUNTANE

3.1.4.1 fhognaunumsansiillidonFauavianwm

U@ 1 mansAnei 1 Sunumthedn (ussens-va UfiRns-wu Anwidisaues)
01416311 wanWugAanT 3(3-0-6)
01416312 Wugenan iU unns 1(0-3-2)
01420113 UjuRnasHand | | 1(0-3-2)
1420117 WandWugnu | 2(2-0-0)
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01416259*

01416311

01416312

3.1.5. AM@5 TN

3.1.5.1 nedmdusidivwemangas

FEAuvangns

Wugranslianauunnis 1(0-3-2)
(Laboratory in Molecular Genetics)

amnasadtlumaviiiRnsmeiugaaniliana msldgunsalmeiugenans
lana msnfuarmasssumsailujiRmmaiugmanslinana MINATIZN
@mmwuazﬁmm*uaaﬁtéul.aéhEJ"‘J%'LaaaLéﬂimﬂw‘%%aLuazaLUﬂImIWImm‘é nnsana
MBu09nAdiTin MesenuRalfIRmI

Molecular Genetics laboratory safety. Use of Molecular Genetics equipment.
Chemicals and chemical preparation in Molecular Genetics laboratory. Analysis of
DNA quality and quantity using agarose gel electrophoresis and spectrophotometry.
DNA extraction from organisms. Reporting laboratory result.
wanugeans : : 3(3-0-6)
(Principles of Genetics)

adLaresiunuadAetasRUNugrans mtneveaugnssuszalindd
uazluleda vié’ﬂmﬁm"]amaﬂﬁuﬁniimaamumauazﬂ-{]mmm%L’ﬂu AR EUBING
IuLAA ANTHUENTIH NN351889UATN1TYEULY msmsBusaymsAUANim iy
ypsiunaslaslalen WugmaniUimauazUssens Wugnssuuenfuedea Wugenans
FIAIN3

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 popu[atioh' genetics. Extranuclear
inheritance. Evolutionary genetics. :

WugmaniUuRns 5 - 10-3-2)

_(Laboratory in Genetics)

Siideadousinou : 01416311 vidanSauriy
UioRmsdmiuImndnitugadns

Laboratory for Prinéiples'of Genetics.

*seAgnUnival
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01416313 mwdenguluiugenans 2(2-0-6)
(English in Genetics Context)

MNTUSSELALBAUTIBUMATIN 117 MWBUAT AIINTIBINGY WALLBNaS
Asvnanedans AT usmanditewannimseea e uATaRS
aundeslumsudaduslufunisUssnauadn wasAnwendin nlaaiandeulu
auAneulnd

Lectures and discussion about articles, news, movies, textbooks, and
scientific documents related to genetics to develop English skills for students
and prepare them for competitions, both in the future works, and higher level of
study after AEC starts in the near future.

01416421  Wugraniyud 3(3-0-6)
(Hurman Genetics)
Jyiigesduusnneu : 01416311

NNSENENBANUGN I TUYBIYBIMUNANIULAR wihiwazngins suvesdiuuas
Tashulan anvgmaviliBuiiaund 38n33lieds msthiasazmsbidinsideaiiu
Iiﬂw-ﬁuqnﬁmazmsﬂssqm{mmﬁﬁﬂqmam‘f‘éuyiu‘laﬁ Wugmaniluiana Wug
AaniveNTad WusAAR UL saiiwradeuwIndauretyed WugAaniUszns
wavmsiiatnmsienadilenugaansuyed

Mendelian heredity in human. Function and behavior of genes and
chromosomes. Diagnosis. Therapy and genetic counseling of inherited diseases.
Applications of immunology. Molecular genetics. Cytogenetics. Cancer.

Environmental hazards. Population and evolutionary in understanding human

genetics.
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01416422

01416423

Wugeans ey 3(3-0-6)
(Plant Genetics)
SemeIEuLnneY : 01416311

LLmﬁ@ﬁumumaﬁuﬁmam%ﬁﬂuizﬁuhLana MIAIUANNILAAIDEN BT
MTIAIY ‘wﬂuu‘uaqaa‘iu,nmaé'iumaawmavmimwa@wuﬁﬂﬁumumﬂﬂv&wawu
MIASURRILN NTUBNARYY LNALAZTEUUMTAUAUG VD INY Fnsvaaaildiy
nsnwiusnssuvesitlussiulana

Basic concepts of plant genetics at the molecular level and its applications.
Regulation of gene expression. Genomic analysis of organellar DNA. Cytoplasmic
inheritance. Plant development. Sex determination. Reprodudion and breeding
systems. Experimental approaches in ptant genetic sfudies at the molecular
level.
Wugeansdnd 3(3-0-6)
(Animal Genetics)
Sefideteunnnou ; 01416311 wianwieun

ﬁuﬁmmidﬁawamé’ﬂwmswﬁuﬁﬂﬁmmxm'ﬂhwnsﬁtﬁa’lf’d‘lunﬁﬂ%‘uﬂﬂﬁuﬁ'

o &

as1 aamLLa.uwuﬁmamiﬂiumﬂimﬂivaﬂﬂﬂum'suwal,l,mumﬂaawauwumi,auﬂiuﬂsa

as & as

WU “W‘L!ﬁﬂi‘a'iJ“U@iﬁﬂHﬂJ”ﬂﬂJﬂ’]WLLauaﬂHm zUna ANy ﬂ']‘iLiJUI‘iﬂU’N‘UUﬂ’LuﬂWJ

q
X

e anuazamumule anslansnmslmiquumaialunaiiuglmngsy eI
ﬂ%’uﬁqamﬂ%mﬁm

Fundamental of genetics and application in animal improvement. Statistical
procedures. population genetics application for breeding. estimation of breeding
value, heritability etc. Qualitative and quantitative genetics. Genetic basis of
some animal diseases and disease resistance. The app{igation of new

biotechnologies such as genetic engineering in animal husbandry.
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01416441

01416451

ﬁuqmﬁm%maawaétﬁu@aﬁu 3(2-3-6)
(Introduction to Cytogenetics )
Syepadounnney : 01416312 vivawiauiu

%ﬁmmuaqu?msimlamaéﬁxﬁmﬁ'um'imamaﬂﬁnwmz‘uméaﬁ%"‘m A
wlsUswlumngiugnIsy Iﬂ'ﬂ:ﬂiﬁuLLauwamﬂmuﬂaamﬁmuw\&wusnﬁmmmmi
ypadiitin ﬂ’]i‘U‘i”Elﬂﬁl‘l.ﬂﬂ’J’]iJ'iLﬂﬁ’]ﬂlLﬂ‘WlNﬂ’]UﬂﬁLLWVIEJLLauﬂ’ﬁLﬂWWNﬂ’IuﬂTi
Yiulgaiugieuasdnd mﬂuﬂLummuluwaqﬂgummﬂumsﬁmﬂ'}wuqmamsmaa

Cell biology and behavior related to inheritance. Variation in genetic
material and the effect on expression and as well as evolution of organism.
Application of genetics in medicine, agriculture. Plant and animal breeding.
Laboratory techniques in cytogenetics
WugrnansyengadszAuliiana 3(3-0-6)
(Molecular Cell Genetics)
JeidesduuLnney | 01424111

madassrlsynovrasdlumeluead Ms$aesRLSuELATATIANBENYRIEY
mseruANMIYhusedlUsAy Tassatuarwinivesoesiniuad  1Asesaveaad
wasnsadeulm Iﬂidamua“mmwuaaLaaumsdaal,l,ammwaa NIEUIUNTIUES
Fuanaunsluead nalnAuAtNIUUALYad m'smmmuimua”mﬁwmm‘uaawaama
Tuyhutihfamse u,a~msmmwmwlﬂmaﬁmaNammawm&n*uaa’l.umumwmmiu
AsuImE wardandey

Organization of cellular genomes. DNA replication and gene expression.
Regulation of protein function. Structure and function of organelles. Cytoskeleton
and movement. Structure and function of cell membrane and cell wall. Cell
signaling. Regulation of cell cycle. Cell proliferation in development and
differentiation. Applying knowledge leamned in class to explain research articles in

agricultural science. Medical science and environmental science.
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01416453

01416454

ﬁuqmamﬂmaqmﬁaqﬁu 3(3-0-6)
(introductory Molecular Genetics) )
Jdpasuunfou : 01416311 ,

Tassadaazmihiiveanswugnssy Tassadvasdidule nalnsyiulwaduasseay
'I:uLaqaé’mﬁmﬁuﬂ’lstﬁuﬁma‘aﬁuaaﬁﬁéma nssaudiluivesswugnasy Mnay
#Wug nstenuNAdue n1saonswd msLLﬂaiﬁaLLaxsmﬁy’qm'imuqu’l,u%umawhm
e m‘s@ﬁﬂﬁaﬁ\immﬁnwﬁﬂufswmmiamﬁ

Introduction to the structure and function of the genetic material. Structure
of DNA and the cellular and molecular mechanism underlying DNA replication,
recombination, mutation, DNA repair, transcription, translation and their
regulations. The recent development in this area will be discussed.
FransaumaA o 3(2-3-6)
(Introduction to Bicinformatics)
Jdeaiouiieu - 01416311

sruteyaneiniven nsdududoya msldlusunsuRsufawesiNemslATIzY
< duthadlslnduardrrunsaesily maFsuisuiduiandlovduazardunin
pziilu navhusugiiaull msvinelassaderesoridueuasiusiu uasnisiasied
Aluy

Biological database. Information retrieval from database. Nucleotide and
amino acid sequence analysis. Sequence alignment. Phylogenetic analysis. RNA

and protein structure prediction and Genome analysis.
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01416455

01416456

nsReUaLeIRenLIAEalusEAUlIana 3(3-0-6)
(Molecular Aspects of the Stress Responses)
fideaSaumnneu : 01416311

nalnmssudiduanansluged Hadefiiedeatuaedon nisauny
Msuantaanvesunazmivheuvedusiu ansdenenislusadsuiunain
AesEn nssuumidamsiulianaiiiudunsiedewad snfuzuaznalnnts
Aaen m‘iﬁ'lmm;?ﬁlﬁma%mawamui%’&ﬁtﬁm%’aa’iuéhumwmﬂ'ﬁu msuwnd uas
Fawandon

Mechanisms of cell signaling. Stress-related factors. Regulation of gene
expression and protein function. Stress-induced cellular damage. Cellular
detoxification of toxic molecules. Antibiotics and mechanism of antibiotic
resistance. Applying knowledge learned in class to explain research articles in
agricultural science, medical science and environmental science.
WUgIAINTIU | & 3(3-0-6)
(Genetic Engineering I}
Jefiraaduunney : 01416311

waliansinauiu Aluenmy nsITIIdBULAEAT B uAlaauld M3
AseABUAuUaRE RN uIeI iy mailUBinafiBuelasufitegnidwed
wosamsansBuluiinuazdnd mardalusiudaenliuug nFAs st fivesdu
suilailusazenfiuedunefilersud wWienmnuAidue nsusynalin
NYSLAYAT BRATUNTIY Asuwnd Aedey wavauUasadenstinw

Gene cloning technique. DNA vectors. Detection and analysis of cloned
genes. DNA amplification by polymerase chain reaction. Gene transformation in
plants and animals. Recombinant protein production. Gene function anaLysis; :
Genome editing and RNA interference: DNA markers. Applications in agriculture,

industry, medicine, environment and biosafety.
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01416457 A UnuasAI DN IR LD 3(2-3-6)

01416458

(Genome and DNA Markers)
iideaseunInaY ; 01416311

uweafouazdad Mmalasealu msafaEueLazvdnmanivluns
Mauiiuiidue weialevdlaedularidens VENUBUASBIMINEN AT LD
onny Adueilailoslnetusasiildigensiduiugu meuszgndlduas
nsfnsundenldiaisaving -

Plant and animal genomes. Genome analysis. Extraction of DNA and
general principles for handling DNA. Hybridization and PCR techniques. Principles
of DNA markers. Hybridization based and PCR-based DNA markers. Applications
and consideration for choosing markers.

WwugdmnTsuufuans 1(0-3-2)
(Laboratory in Genetic Engineering)
Jniigeasaunineu | 01416456 Wiawiauiy

msafaf S ues s luwuaTiGouasiy nsatananaia MIaTITdeULAY
Jiaseviiuedaiinaaraunn Msainfduenneassmlsd MR
oulesidadmnsiasdoumaue nruaresudu MmanTvdeuLar AT wiRlEUeAY
was MIvNURiseNGens msvusuiouladdadme

lsolation of total DNA from bacteria and plant. Plasmid extraction.
Detection and analysis of DNA in qualitative and quantitative. DNA extraction
from agarose gel. Restriction ehdonuctease digestion and DNA ligation. DNA
transformation. Detection and analysis of transformants. PCR reaction. Restriction

endonuclease map.

~e5eATUTUUR
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01416461

01416471

=i

e dneuines 3(1-6-5)
(Computational biology)
Jeiigeaieunney : 01424111 wia 01416311

st et dnenfiamed Fnweitugiu Tumsdedlaunsy
peufned m3damsuazdadiudayamedaiver msthiaueteyamediine
rmaanuuu‘[ﬂmnimﬁ'Eﬁmswxﬁ%’aya‘mq%ﬁwmLﬁaaﬁu mMIlAsEitayatnineIn
433 TUsunsuasumaslarmsaTsinwanenadiinet lasunevinedaiven
AU Yanms Yeyamumanuaneveiinuazlaing uaylaya
lofind ) '

Basic concepts in computational biology. Basic skills in computer
programming. Biological data manipulation and storage. Biological data
presentation. Introduction to biological program design. Statistical analysis of
biological data. Computational programs and analyses of biological images,
biological networks, phylogenetic relationships, biodiversity and ecological data,
and omics data.

WugAnIUTEIINg wazsinandey ' o 3(3-0-6)
(Introduction to Population and Quantitative Genetics)
JeigeaTuusnniou : 01416311

Jsgmnsanga madsuclasmniivesuenda manauiuguuubiduiugnay
Tnudvinaredunansd Anuadeadaszninaasoni SaTWUgNT I Anwaeiugns sy
wuuwmlean msﬁqﬂﬁﬂss‘mnsauqaiml%’m%wmaiuLaqa

Equilibrium population. Changes in allele frequency. Non-random mating.
Genetics by polygenic effects. Resemblance between relatives. Heritability.
Threshold characters and testing of population equilibrium using molecular

markers.



01416481  HugAAASHATIIAUINIT 3(3-0-6)
Genetics and Evolution
ideaiuunneu : 01416311
UsgSammuiiuinvesmsldiugaansinyi Taunnisuasnaeii dannnis
usedupdaumaitannnig LRI TRIIINSIESuANIEEe wann1TIAnMIsEaU
silawazganinia ASHELNALNSFUIIM T IR sERusn T sefurlinuas
sefugantin wemsaldAnlundiannms
History of genetics in evolution and evolutionary theory. Driving forces of
evolution. Microevolutionary concepts. Principles of macroevolution. Intrigrating
micro-and macroevolutiona@ process. key events in evolution.
01416483  Wughwive, - 3(3-0-6)
(Genetic toxicology)
JeTireadounnneu : 01416311
Aalnnsiiaiie MsUsediusasuies asiuimiliiAamsnany wanssnuves
Aswsewad wavetorr manadeusadiuiiy ansduiiy nsuszgndldansiuineg
mﬂ%’g’]u*ﬁauﬂﬁ Ay Toxicogenomics
Toxin mechanism. Risk assessment. Mutagens and toxins. Effect of toxins in
cell and orean. toxicity assay. application and toxicogenomics.
01416490  anniafin 6
(Cooperative Education)
msuﬁﬁmu‘lué’ﬂwmxwﬁﬂmu%’m"m aulAsanuilAuLBUMINERAEATUNIS
JavisisnutasMIuLEauD
On the job training as a temporary employee according to the assigned
project including report and presentation.
01416496  LIAWIENRRUGAIAAS 3(3-0-6)
(Selected Topics in Genetics)
Jiigoadousnnou : 01416311
vhdeihaulanieiugeans viadauudsululuidaznianisdng
Interesting topics in génetics. Topics are subjected to change in each
semester.
: ﬂswﬁﬁ’iﬂ?ﬂﬂ@s L
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01416497

01416498

01416499

01416101

duzun 1
(Seminar)
svhiauesazeAUneTdeThalameiugmanslusein Sy
Presentation and discussion on current interesting topics in genetics at the
bachelor degree.
Uiy S
(Special Problems) -
nsAnAuA T sRusnaniseduLENaNng wazSouFeadouiuienu
Study and research in genetics at the bachelor degree level and compile
into a written report.
TassnuiugAans 3(0-9-5)
(Genetic Project)
sduAimeRLgaans msWaundaiauelasamsidy Minidy msdleu
Spumeingneans msasnalasinsidl uazmsTEueraMANS
Research in genetics. Proposal development. Research experiment.

Scientific report writing. Research project conclusion. Academic presentation.

$31UINS
Wugaaniluda 3(3-0-6)
(Genetics in Media)

nstinaususmaniludeaon sy m3gngneadoyaneliugns sy WugNTIILae

'
-

AIANFITEIriNIYARA NINTITREIUYARS N13AT14 fFnfausWugns U Wug

ATERSAUFUNIN

Genetics presentation in public media. Inheritance of genetic materials.
Genetics and individual differences. Proof of identity. Creation of genetically

modified organisms. Genetics and health.
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01416125

01416411**

MTATYVBINITOU UAZRUGAIEARTUDINYLE 3(3-0-6)
(Human embryonic development and genetics)

mMsissaeiseu Tasasuaswiiivoasad iaitlo uazetnsfiAsdaetu
TEUUANY veaywd AlduLe 815i8ule BuuarNTUAAIDBNYBEY MIATUANATS
wameanvesBuiiedasiumsiashuasmaianvesidey n1steveaniugnssy
MIBATEIiUgUE IR msUsziiupnudesiiindnunginuad dosinmadeven
yaviugnssy Wugmandlsvnnng Yssnnsaunanungueenin-laidsn KAAANITH
Usemnnsisuiuseandninnules dugasswinnsnaneiumsiniden

Embryonic development. Structures and functions of cells, tissues and
organs in human systems. DNA, RNA, gene and gene expression. Embryogenesis
and developmental regulation of gene expression. Principle of pedigree analysis.
Inheritance patterns occurrence, recurrence risk determination. Population
genetics. Hardy-Weinberg law. Founder effects. Mutation-selection equilibrium.
Wugmansiudaay 3(3-0-6)
(Genetics and Society)

waduasiin TassaiuazuiihfivesansWugnssu Manany AIUUNTAA Nuas
ILAE HALASNTSAMUAINA dnusiasmsinevendnvarlunyed Wusransuay
wgRnsa Wuganansduylulad Wugeaaniussrnnsuasmsiaiiuglszia
walulaBfinmuaziugianssy Wugmaniiuauamdie fugmandiuniseying
nstEUInwmashuiugenand Sunesi

Cell and life. Genetic structure and function. Mutation. Cell-division.
Mendel’s law. Sex and sex determination systems. Human traits and their
inheritance. Genetics and behavior. Immunological genetics. Population genetics
and pedigree analysis. Biotechnology and genetic engineering. Improvement of
the quality of life including genetic conservation. Genetic counseling and gene

therapy.

**maﬁ*mﬂ'%’w;q
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01002111

01002331

01003471

3.1.5.2 simidusvieivuenvangns
Ineneaniuasmalulageinudad 3(3-0-6)
(Animal Science and Technology)

A fveImsandaimdITUSTUNsIeRsAaNNaUY wdnIvemaniuay
weluladimandndn’ msdamsviiuavanimiandey sandntulguuasdninsion
ol Mananedednd wunliunsudadailueinan

Importance of animal production. Relationship to other agricultural
production sectors. Science and technology in animal production. Farm
management and the environment. Primary products and animal products.
Livestock marketing. Future trend of animal production.

&

mMsUFuUgIRugand 3(3-0-6)
(Animal Breeding) |
JofideaSutanday : 01402311 uay 01422111
Haduiiiaviswadenananuasdniviuulaiieg winmslumsuiuusoiug
Mgrevendnuaa1e9 NeNLgNTIH M TA A uBNAN T
Review of mathematics. Statistics and genetics for animals breeding.
influences of genetic and environment on phenotype. Estimation of repeatability.
Heritability and genetic correlation. Selection and mating system for genetic
improvement of livestock. Field trip included.
wannsUFuUFIRuG WY 3(3-0-6)
(Principles of Plant Breeding)
Jefiseadeusnneu: 01416311
winuazIsnslumsuiuusaiugia TneARnauiusFnioniuuas33nsdun
fnldflunsuTudsaiug i |
An introduction to plant breeding with emphasis on genetic and

cytogenetical principles used in crop improvement.
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01004211  MEIFNERTATULNAS 3(2-2-5)
(Insect Science)
JrTieaFusnneu : 01424111
FAMuLas Fugruiven 2095Tiauazn i @39 TnAme Fums
LavAILTEInTaNs N3] n1alfiudied MIaAuInY AN TTILUNIAIEY
WANNTTAIUANUNAY
Insect biology; morphology. Life cycle and development. Physiology.
Ecology. Evolution and diversity; insect classification. Collection. Preservation and
identification. Principles of insect control.
01007472  VAAMIWIE Boaileda 3(3-0-6)
(Principles of Plant Tissue Culture)
JyiineeEeunnnou : 01007371 uag 01401351
elauazUsrlomisaimamnsasaiodofinasugie
Technique and usefulness of economic plant tissue culture.
01015231  Imenenamiuazmaluladiuiials 2(2-0-8)
(Crop Science and Technology)
mmmﬂm‘uadwﬂsmasuuuunﬂ‘uaﬂaﬂ ﬂ’]‘ﬁl’]LLUHLLa“‘GN‘UaW‘ﬁ duiuia
d37Imen m‘smﬁmwuquasnwﬂiuﬂ'gawquwaﬂmsqu‘dQﬂLLa::ummwmmswam
S¥UUNTUGNUARNITIANTS FngnnsuazmalladudaiudiivATegna
Significances of field crop to global ecosystem. Classification and center of
origin. Production physiology. Crop improvement. Cultural practices and
production ecology. Cropping system and management. Seed science and
technology of economic Crops.
01051312  svuuiimwuaziansiuvegduvisd _ 3(3-0-6)
(Biological System and Activities of Microorganisms)
Sy e dounnneu : 01419211 uaz 01419214
afuﬁ’lu’mmaﬂwm”mm m‘iﬁﬂwmwmmmnﬁﬂmmaﬁuﬁ' AEMNTTIT
dAey Al IYNOUTBAEA UaTAITWUENTIN seuutoulal ﬂu’lmmuwaaa’lumnﬂ’maa
f\"umzmumﬁamw
Morphology. Charactensncs Classification and growth of important
industrial mncroorganlsm Cell composmon and gene’uc ‘material. Enzyme system.

Function and energy related to bioprocess.
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01251101

01301111

01301201

MswnsEsedaiivhly 2(2-0-4)
(General Aquaculture)

Ussnadesdnith mmﬁwﬁ"ﬂﬂLﬁ'mﬁumsmmgsmﬂmLLaxﬁmiﬁw‘é"u‘] Az
va mislade mslieims LLax{]agm'fr'iL?im%’aaﬁumsmwmgmﬁﬁiﬁﬂ :

History of aquaculture. General information on breeding and cultivation of
fishes and other aquatic animals including pond construction. Fertilization.
Feeding and related problems.

Jumansidasiu 3(3-0-6)
(Introduction to Forestry)

NS e W nenseIsITRLasAanden inensUrliuasm Uil wnda
ﬁupu‘tumﬁmmsw%’wmniﬂﬂﬁ msdamsiuiteying Yaissugia uazthguou msly
Uselgatinnth msdszmndiuduazdaaiutilsl smAfsuaznisiaundill mauims
ninensill

Overview of natural resources and environment. Forest resources and
forestry. Basic concepts of forest resource management. Management of
protected areas, economic forest, and community forest. Forest utilization.
public relations and extension for forest resources. Forest research and
development. Forest resource administration.
miaﬁﬂﬁm%’wmﬂﬂmzﬁa wInE Y 3(3-0-6)
(Resources and Environmental Conservation)

wnfn LLawé’ﬂmiay%ﬂt‘im%'wsnﬂ‘iLLax?%amﬁaumuﬁﬁu‘mc?u wazfiunyudain
F1 arudussEnd1an T nenslusTuus IR Haymnmsianisuasnslivsslond
mamwumnmi‘lﬁf‘mEJwmaméuamm‘[uia?wiam%’wmﬂiLLasﬁqLL'mé‘a:J myouiny
yennsawadenfumMIRALATYENIYBIUTINe

Concepts and principles of resources and environmental conservation both
natural and man-made resources. Relationship among resources within natural
ecosystem. Problems of management and utilization. Science and technology
affected to resources and enviroﬁment. Resource and environmental

conservation and economic development.
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01302461

01306422

01401114

01401351

FmewavaIvaInwaIeaIwiaIall 3(2-3-6)
(Biology and Diversity of Forest Insects)

neime drmen madulwazmswauewaaill Jedudunadon
WaRNTIy Matamanavyuasiannms mamanvagLazmsaysne AILENUS
ssviautaathld #y wazdaneden mseuauuavnslivsslond nssusm uae
nsviiudnsutanhlyl Snrsnsuenanui

Anatomy, physiology, growth and development of forest insects.
Environmental factors. Behavior. Systematics and evolution. Diversity and
conservation. Relationship among forest insects, plants, and environment.
Control and utilization. Collection and preservation of forest insects.

Field trip required.
nsUulseiuglei 3(3-0-6)
(Forest Tree Improvement)

Uiz e wdnuasinalumsuiulgaiugitn assuaunisuiudseiugliidy
nsdamsuwdsidaliinanw uasmsnanndliiuiudpiugud Imsgauuen
agnuil

History, definition, principles and concepts in forest tree improvement.
Process of forest tree improvernent. Management of classified seed sources and
production of genetically improved materials. Field trip required.
wanuAmaRsnY 3(2-3-6)
(General Botany)

audiiluigfudaugmine meiaeive aivime tadiner msia
vinemyuariianns nsldussleminnie

General principles of plant morphology. Anatomy. Physiology. Ecology.
Classification and evolution. Uses of plants. l
Aivendosmaiiv 3(2-3-6)
Introductory Plant F’hysioiogy
'rn’mmaﬂl.iaumn@u :01401114 uay 01403221

ﬂ’}’m‘iLUENGMV!’NET’ES’JVIEH?JENW‘H?ItﬂEJ’&‘UENﬂ‘Uﬂ’l‘itﬁlUIﬂLLﬁ“ﬂﬁmiiU meuaa%u
andaiusresthuTie LaLERD NS

Basic knowledge in plant physiology: growth and development.

Metabolism. Ptaht—wa{er relations and mineral nutrition.
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01401473  sufpdimsmndouiodony 3(1-6-5)
(Methodology in Plant Tissue Culture) '
Siidondeuanfeu : 01401351

wé‘nmmaﬁ%msuﬁﬁmaqmsmmgamaé dladeuaveTonyii
Principle and methodology in plant cell. Tissue and organ culture.

01402311  Fuadl | 2(2-0-4)
(Biochemistry 1)

Seiideedaunnau : 01403221 wie 01403223 Vo auniaufiu

maduaverUsznouraarad Tastaiuasuihivenilunszuaunismeduaiily
e ansavangtiiies Tasiasne auld wihiivesmilulawsm Wsiu naatlandan
aie Lol uazlaoulesl waznisuszgna

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.

01402312 UfUTRNsTuAL | 1(0-3-2)
(Laboratory in Biochemistry 1)

Jyigeadsunnnew: 01402301, 01402311 WInlguWIaNl
UfTRnsdesitevuariviviad awntnslvllauiel msdasdasainmwest
Tana autEvanmenmuanell uaznsiangitilinana fnssueulel wmaialas
wlnns i
Laboratory on ph and buffer. Spectrophotometry. Biomolecular modeling.
Physical and chemical properties and analysis of biomolecules. Enzyme activity.

Chromatography techniques.
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01402313

01403111

01403112

Zedl |l 3(3-0-6)
(Biochemistry 1) '
Jiseaieuanney : 01402311 :

sssuavenaulduazmaiitolaoeuled wuvuedfuuastmdinu 3
MslruanaanaLasadasmiveiastiilana Tduaseivesaniusenaunasiu
daazns FuATIERAIBNA miméﬂﬁwaq?{LﬁmaLLa:mshauammmﬁmaan‘uaqﬁulu
Insuaslen

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.
\Aivaly 3(3-0-6)
(General Chemistry)

axnaarlATasaYaey sruuiieedn Wusuall Ujiseall uia veuvan
wpaude ansarany eavwarans saunarnandiail dunaindl Bidnlnsladuaznisuand
hileseu nsauaziua augaveslassy

Atorns and atomic structures. Periodic system. Chemical bo_nds. Chemical
reactions. Gases. Liquids. Solids. Solutions. Thermodynamics. Chemical kinetics.
Chemical equilibria. Electrolytes and their ionization. Acids and bases. lonic
equilibria.
UijtRnsiaiivily 1(0-3-2)
(Laboratory in General Chemistry)
S deatuunnney : 01403111 wiewianiu wio 01403119 MSawasunu

' vi3e 01403155 videwiouiu ;
' Uﬁi‘fﬁmiﬁdﬁuﬁ}ﬂm 01403111 1iialy %38 0.1‘%:&'0'3:119‘1;?1111?}"';11}5"11&%

mmmammmwm ‘Vi‘ia 01403155 Lﬂumﬂﬂa’m‘iumuaﬂm%ﬂﬁu 7 :

I_aboratory work for 01403111 GeneraL Chemistry or 01403119 General
Chermistry for Med|cal Scuences or 01403155 Generat Chemlstry for 1ndu5tr1al

Chemistry.
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01403221

01403222

01403231

wiloumnse 3(3-0-6)
(Organic Chemistry)
Jefideadounnney : 01403111 e 01403115 vise 01403117 %38 01403155

yquimaaidunds nmsduundssamussasuszneudurs Ujiteailuas
nalnesiisen amesletadl audBuasufiiemesasuedwinlslasaniveu uaada
glast welsuuanlalasasueu usanesed wmes ansusznouiiuea ueadlean Alau nsm.
sunad eyusnanduns uasteiy aulueddiin ailulawnsn nimevillu Tusiu uas
nsathadan msmlasad1wesansuseneuduvddlasisniaunivsalnd

Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions
of aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, and amines. Properties of lipids, carbohydrates, amino acids,
proteins, and nucleic acids. Structural determination of organic compbun‘ds by
spectroscopic methods.
Ujjinisiafiduvid : . 1(0-3-2)
(Laboratory in Organic Chemistry)
S Eaauunney | 01403221 wiendeuiu wie 01403123 wiowiouu

URURMId MU 01403221 1niidun3d wse 01403123 iniiduniddmiv
M mERINITUNE

Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.
YiinaAaszimaadl _ - 2(2-0-4)
(Chemical Quantitative Analysis) :
'Jﬁmmamamnﬂau 01403111 38 01403115 ma 01403152 ‘Vﬁa 01403155

‘waﬂm‘au,a.,ﬂ'iumuﬂﬂi‘l,ummlmwvwmaLf-m aaﬂmamﬁusumammLﬂ‘ﬂw.
mqwﬁluﬂ%mmmi'ww mﬁt.ﬂ'i'\vﬁimammﬂ m‘iam'i'luﬁiﬂaﬂ']ﬂvwm milw,wssl ‘
nIA-Lud mﬂ‘wmimhaﬂmnﬂmﬂau m'i"meimIﬂam'smﬂm'ma%u mﬂ,mmms
Aond Viaﬂﬂ’]‘iW'Llﬁ']‘lJ‘HENﬁLUﬂIﬂSIMﬁLJWﬁLLUU@IﬂﬂaU

Principles and processes in chemlcat analysis. Statlstlcs in anatytlcal
methods Theones in quantitatlve anatysm Grawme‘tnc anaLy5|s 'I'tnmetnc
analysas Acid-base titrations. PreCIpltatlon tltratlons Comptexatlon tltratlons .

Redox titrations. Basic principles of abso_rptlon spectrophotometr_y.. _
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01403232 UfjUanmstEmainseimaadl 2(0-6-3)
(Labaratory in Chemical Quantitative Analysis) -
Sendidasouninou : 01403112 w8 01403118 way 01403231 w3awiauiu

w30 01403233 waeniouiu
weilauazufiRnsmeassliaseiviinamaadl
Techniques and experimental works in chemical quantitative analysis.

01417111  uAAANA | o 3(3-0-6)

(Calcutus 1)

aflauavanudeies syiusvesilerdunaznisussynd Andeeyiusuas M3
Uszgnd Udwusuaznivssgna

Limits and continuity. Derivatives and applications. Differentials and
applications. Integration and applications.

01417112  uAaAda I 3(3-0-6)
(Calculus 1)

Jiidoadeunnney : 01417111 _
suednaniin eyugton Uiituswaneu aumsiBeeyiusyagu
Space geometry. Partial derivatives. Muttiple integrals. Elementary
differential equations.

01418222  msUsvenedumedidaiienismded 3(3-0-6)
(Internet Application for Commerce)
fireadauniney: 01418112 Wi 01418114

mmf’sﬁaaﬁmﬁmﬁuﬁumaiﬁm wieliauaziadesiieamiudumesidn !
Badladiu nsesnuuunarmsiimuniiogiv syfauazmswdedludumadide a1
Uaendielu Sumedida svuugnideyauudumefida Wsunsuszgnduudumesidn
uazdadhaiu - |
Introduction to the Internet. Techn_iq.ues and.tools; for the Internet. Werld
Wide Web. Web site d’esig'n and devétd?m_ent. B_usin'ésrsand comm.er_ce-'i_n the :
Internet. Internet security. Database on Internet commerce. AppLicatibn‘proéra_ms

on the Intermet and World Wide Web.
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01419211

01419214

01420113

01420114

01420117

atvivewnly 3(3-0-6)
(General Microbiology)
FfideaToundeou : 01424111

winm1agadaing Jduniduiann Taseaiveaead AUgNTTH M3 was
uyueaTy nsdavinavy MIUTENANIINSINEAT 81U13 RAMNTIL Raanday M3
ANBNTUGURATNTTWNNE]

Principles of microbiology. Groups of microorganisms. Cell structures.
Genetics. Growth and metabolism. Classification. Applications in agriculture. Food.
Industry. Environment. Public health and medical approach.
qa%ﬁmmﬁugmmﬂﬂﬁﬁﬁmi 1(0-3-2)
(Laboratory in Fundamental Microbiology)

SeidansuuIAo : 01419211 wsawiauiu Way 01424112

URURmsdmiv 01419211

Laboratory for 01419211.

UfjuRnnsHaANd | 1(0-3-2)

(Laboratory in Physics 1)

Sqniidpaduunnion : 01420111 wiewieufy vie 01420117 visewiauiu
ﬂﬁﬁ?\msﬁ'm%'ﬂ‘ﬁﬂ%nﬁﬁﬂﬂ | visaWAndugu |

Laboratory for General Physics | or Basic Physics |.

UfjumnsHand I | 1(0-3-2)
(Laboratory in Physics 1)
Sqidpaduuniay : 01620113 wag 01420112 viewiauiu vie 01420118
yaenToufiu
- YRURnsEmIuIN Handvialu mﬁa?ﬂlﬁﬂéﬁugm‘ll

Laboratory for General Physics Il of Basic Physics Il :

Mandugiu | '_ i 2(2-0-4)
(Basic Phy'si.cs P | : ; _
farnand namanivedlva guVWaANS m'im?%aiqﬁmum%maﬁh !

Mechanics. Fluid mechanics. Thermodynamics. Harmonic rhoﬁo’n. :
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01420118

01422111

01422422

Wandwugu Il 2(2-0-4)
(Basic Physics 1)
SeigeFeuuiou : 01420117

Tish wiwidn aduwiudnlnih veumans Waﬂéqﬂlmmﬁmﬁu

Electricity. Magnetism. Electromagnetic waves. Optics. Introduction to
modem physics. '
wananm 3(3-0-6)
(Principles of Statistics)

LA UITERR s inswmiedl adndinans darianisnszany 6
wuTey Lasnsuanuasanutinasiduresiudsdy nslanuaanIuy MLkt
AsLanLeIUng MILINUaed aifeynudmiuUTErINSIRgwaTaeIUTEYIng
mMATsieyanNLl MIAATIE ATULUTUTIIMUUN RS MR M3
aAnBULTALAULUUNE

Concept of statistics. Measures of relative standing. Measures of center.
Measures of dispersion. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distribution. Statistical inference for one and two populations. AnaLyﬁis of
frequency data. One-way analysis of variance. Simple linear regression analysis.
AT HATY mmwammusmwawaam 3(3-0-6)
(Statistical Data System Analysis and Design)

JeTdedapunou : 01418112 vi3e 01418114

sAufusEULIY sruuTeya LUUTETUHATIREINS NMITIATIALAZERNUUY
Foyauin mIseniuUTIBNUNALATLT IR TIATIZdeYa Ailewazianans -
syuudayanais

System mvestlgatlon Data sys%ém Output reports requnrement AnaLysns
and desrgn of input data. Design of output reports and files. Piannlng of data

anatysus. Manual and document of statistical data system.

5



01422425

01422431

01423113

01424111

ARl amuLTd 3(2-2-5)
(Data Analysis Using SAS)
Jefideaiounnou : 01422111

waaoadi %umaumﬁmms%uua as5mﬂﬁziwﬁuazﬁaﬁ%’u‘ua«:ma NSTUIUNY
Ypaugd MTlATIERdeyan1Nana

Introduction to SAS. Data management steps. SAS utilities and functtons
SAS procedures. Statistical analysis. -
ADANNTTINEN : 3(3-0-6)
(Statistics in Biological Sciences)
JuideadFeunnneu : 01422111

owareyandriven Bdmadeinn maisuiivuaenisning 113
Aaszndayawiangy ﬂ“l'iaaﬂLL“dum‘maaaaﬁugm UHUMUUTaUlY ATSNAREILUY
uaneldea nMslATzinmsanneyLayanduus 3Ennadalidansiimes il AN
PANNUEY

Types of biological data. Sample survey methods. Two population
comparisons. Categorical data analysis. Basic experimental designs. Nested
designs. Factorial experiments. Regression and correlation analysis.
Nonparametric statistical methods. Indices of diversity. -
Faneily 3(2-3-6)
(General Zoology)

- Avenaduded vdnmslumssuundsuandad wasiimunnisvasdnl

Biology of the animals. Principles of animal classification and their
evolution.
NANTIING Ly ' 3(3—'0-6')

-

&

(Principles of Biology) g
‘H’}IﬂLﬂﬂa‘Uﬂﬂa\iwﬁ’Jﬂ quaa LLﬂ"’L&!LL‘V&U@ﬁ%ﬁJ Wuﬁﬂ’lﬁﬂi LLﬂ“"’J']Gll“l.l’iﬂ’ﬁ ﬂ’ﬂll

wmnwmwmwﬂammm Iﬂidﬁ‘i’}ﬂLLa“’VIU’]WUENﬁWJLLa““W‘H UL'Jﬂ'WiEJ']LLﬁuWQGlﬂTiM
Biomolecules of organisms. Cell and metabollsm Genetlcs and evotutlon 7

Species dlversaty Structure and function of animals and pLants EcoLogy and

behavior. .
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01424112

01424381

01425382

2 IvenaUfuRng 1(0-3-2)
(Laboratory for Biology) -
’J’mwmamﬂummu 01424111 NIoI38uUWIauU

ﬂgumm‘iﬂﬁ'{‘uﬂaadﬂamiﬁu wadlarduUsznauYe Waa Laawmﬂdaaua“mi
m%‘;auma_&aﬁ woulen] wazndsuludedi®ie dedefwuazdnd IndnTveseaduaznis -
wiagad nsAuRuSuasMIaTuesddidin Anuvanvansveadsditin wasineinen

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. :
HAInen 3(3-0-6)
{Ecology)
Aiideaiuuunfen : 01424111

muduNuS srI WA LAz Anaden wuwsunsvave iy pinsues

ans Yadedia nauuesdadidin Turingusering Anuduiusseninddlinlussuu |

~ fnd wadnssu IMveiniseying wastivafivivnet ImsAnwusnaniui

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.
fneiveuarRundeureiveia 3(3-0-6)
(Coastal Ecology and Environment) '

{]ﬁ]ﬁ]aadl,i,’maazm’\aﬂw i ﬂdLL’maaa.maEszLa UL’JFIWEJ’]‘U’IEJEwaLa ﬂdu‘d’m
Tussuuilnameilmea ﬁaqﬂmuaau’;ﬂaaafﬁwﬁjd ﬂ'mmﬂ“e}’l_l,xaxmﬂjamﬂu Ussidin
deiny i | ’

Coastal enVIronment factors. Coastal environment. Coastal ecotogy Coastal i

organlsms Threats to coastal ecology and envuronment Case studles and

:mportant issues.
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01425423

01443311

01444312

01444313

01444314

AsdetaaBLAz NS : 3(3-0-6)
(Biodegradation and Bioremediation)

mitataaeIIIMLassmUANA AR YuvEduUUsTIIM wiAluladms
%Juwumq%amwﬁm%U?mLLazﬁﬂﬁﬁuﬁUuLfJau masiaaaméuazmsﬁwj WTUNINYDY
nsduvEEANA1e MmIUsvgnamaliaieglaana

Biodegradation and control of conventional organic pollutants.
Bioremediation technologies for contaminated soil and groundwater.
Biodegradation and bioremediation of persistent organic compounds.
Applications of molecular techniques.
nslusuasun T lwsouduiudiasauwme — 3(3-0-6)
{(Python Programming for Bioinformatics)

Waenlwseu aeshusy endisd dad msmliuniszuaw feidunieada n1s
Ussnanawiiy sawiasiuaziaunued nsdlfnw '

Python shell. String. Array. List. Image manipulation. Statistical functions.
Fasta and genbank file processing. Case studies.
mslusunsunwilwsaudmiutaansauma mauddams 1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)

Ujjusn1sdmau 01444311

Laboratory for 01444311
Tuganunlwsaudmiutiansaumea 3(3-0-6)
(Python Module for Bioinformatics)
JenfideaSeunnneu : 01444311

santEngaeu malusknsuuuulaniin Saeusninewliieg AsAANGN
asetdUsznaunan wudidiassdouedd avdinius nisussinana
LLﬂumiLLamaaﬂmaaE‘mm‘%‘lﬂiﬂ;ﬂmnimmmaﬁtﬁa%m‘iﬂxﬁﬁam

Sequence aUgnment Dynamlc programming. Hidden Markov Modet

‘Clustering. Principal Component Analysxs Self Organizing Map. Corre{ataon Gene : it

expre55|on array file processung Data analysis usmg R: programmmg
Imcga-mmlwaauamjﬂmmiauyﬂﬂ m.ﬂngumn’ﬁ- £ 1(0 3- 2)
(Laboratory in Python Modute for‘BiQinfo-rmatics) B e

YR miy 01444313 '

Laboratory for 01444313
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01444316

01453483

men1steyandiven 1(0-3-2)
(Biological Data Science)

vdnmemisdeyanaiyiven doyalefinduasmsUszgndld mssanuuums .
naasaloling WA INWADR msfiau‘iwaam’%amaziﬂmﬂsumq‘“z’nmsaummﬁami
Answideyalefind winufiaialumsianistayalefind maiauedoyalelind
fregemsliassideyaleling

Principle of biological data science. Omics data and applications. Omics

research designs. statistical methods. machine. learning and bicinformatics

programs for omics data analysis. best practice for managing omics data. Omics
data presentation. examples of omics data analysis.
{fnenmans 3(3-0-6)
(Forensic Science)

uELaE a1 TefneAansn1sed armdiussewinineendns
msuwmdRuTamans unumuemduazdmihissislunsyuumsyRssn M3
2umuAeuaulasIenmEaiInInITuNd wazenalneiumsiuileumang
MeAEns

The meaning and evolution of medical science. The relationship between
medical science and law. Roles of medic al doctors and the police in judicial
administration. Investigation and inquiry by medical science. And the acceptance

of scientific evidence by the Thai court.
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Fo-unuana FUPFARIPEEY,
aneu FuvtanaIng . ;i
r ol (s HAITUNINIYINT oy Wsiﬂﬁﬂﬁ
Faaorou wa. fiduse ; YA,
1 | uWeEans r}aﬁya* LAY 01416453 | 01416453
fehemansnansd Investigation of sex-linked DNA ‘| oia16497 | 01416497
.U, (@5 3eugUAans) regions in Cycas species using 01416499 ‘01416499
UINBIBEVBULAY, 2535 | amplified fragment length
m. (Wugenans) polymorphism markers, 2563
INENABNEATAIERS, 2540
Ph.D. (Agronomy)
University of Nebraska-Lincoln, USA, 2548
2 |welssheg wames* HAIUITY 01416481 | 01416481
Q‘&wmamwmié Population genetic structure of blue 014164§7 101416497 |
M., (dauia) swimming crab (Portunus pelogfcus): 01416499 | 01416499 .
IAIVEABIERIAEARS, 2540 in the Gulf of Thaitand, 2563 "
mal. (Wugeand)
winendeinuasAnans, 2544
Us.0. (Wugeness)
WINdnERsEERT, 2509 |
3 |unamndaas ssiiia® HAITUINY 01416421 | 01416421

ftheemansnansd

‘Computational Biology) <

 University, USA, 2553

v, @ven) WRsitousuiunia
IANEINYATANERT, 2546
Ph.D. (Genetics, Bioinformatics and

&

Virginia Polytechnic Institute and State

Portunus pelagicus mtDNA

heteroplasmy inheritance and its 01416497
effect on the use of mtCR and 01416498
mtCOl sequence data, 2562 01416499

01416454 101416454

01416497
01416498 |
01416499 |

* 919130 TURAYEUNANEAT
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Fo-uwdna MITNUEDUY
ahu AU TING R : s
r - ¥ HAUNNIEINTG X Nangns
'm Al (d19717%1) ' Yaquu |,
4w o g : Usuup
Paan uw,U w.A. nansa FEE
¢ |wwamivety TRgisusuar HAIMANE 01416423 | 01416423 |
212158 Morphology of testes, 01416451 | 01416451
. @7imen) spermatogenesis, sperm bundles, - | 01416490 01_416490 8
UINGFLNYASATARS, 2542 and spermatozoa of Kerria chinensis 01416497 | 01416497 |
m. (Wugrans) (Hemiptera: Kerriidae), 2561 | 01416499 | 01416499 |
UM INIRENENTANENT, 2546
Ph.D. (Life science),
University of Lausanne, Switzerland, 2555 i
5 |uEowAivg ansana* NAITUINY 01416259 [ 01416259
Q’“ﬁwﬂ’lamﬁm‘ié Evaluation of strategies for improving | 01416313 | 01416313
B.S. (Biology) the transeene exprassion in an 01416422 | 01416422
California Institute of Technology, USA, 2545 oleaginous microalga Scenedesmus | 01416458 01416458 |
 Ph.D. (Genetics) acutus, 2562 01416497 | 01416497 |
University of Wisconsin—Madison, USA, 2551 01416499 014_16499 ;
* 91NSERURATaUVANgAS
3.2.2. 913U
%a—mmqa mszaudeu
adu FAWUMIINII¥INTS " o
. : N NAITUNNAYINTT . | vangas
# Al (81917397) dagiu |
4 R gy e el Usulss
YAnUL,U W.A. NN _
1 |waaAsAs ASNAUID 01416497 | 01416497
$O9ANARTI18 01416499

-l e
.. @en) o

IMTMENEnYRsAans, 2548
Us.0. (Wugeans) : ’
IMINGNALNYASANEARS, 2553

01416499 |-
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W, @rinen)
WInedsineasAand, 2541

M.Sc. (Crop Science)

Oregon State University, USA, 2544
Ph.D. (Plant Pathology)

The Ohio State University, USA, 2549

01416411 | 01416411

01416497 | 01416497 |
01416499 | 01416499 |

wedsdnd elnua

Hrrueans1ansd

. (@Inen)
IMAINENAELAEATAERS, 2549

M.S. (Bioinformatics and Computational
Biology )

University of Leeds, UK, 2550

Ph.D. (Proteomics & Bioinformatics)

University of Glasgow, UK, 2555

01416461 | 01416461

unantezan unid
504MNANTIATE

M. [@iven) \Rushteususunila
uminendeitng, 2546

 Ph.D. {Genetics, Genomics, and
Bibinformatfcs) 0

University of Califosaia, Riverside USA, 2553

01416496 | 01416496

nefisfiy sedveTad

Feammans19139

it . ey

ML (F7INeN)

| umavendenuasmans, 2554
bl e i < e ;

M. (Wugean3) ;

lawinendoineasenans, 2548

:Eh.D: (Biologie Intégrative des Pléntes)

| Universite Montpellier 2, France, 2554
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509AANS1A5E) 01416497 | 01416497
M. Gyeemaniill) eshneususumils 01416499 | 01416499
LWIMESELRTENans, 2542 i
ma. @ivevenvaduazimana)
WMNeNdEnuaIMans, 2546
Usa. (@) :
UuTINenaeusing, 2551

7 |weandy iwddei 01416456 | 01416456
SRANERTIANGE 101416497 [ 01416497 |
. @me) 01416499 | 01416499
UWIINENABNENTANERNT, 2546
Ph.D. (Biology)
University of York, UK, 2551 _ ;

8 |unamauiisl afifng 01416101 | 01416101
femans1ansd 01416457 | 01416457
B.A. (Biology) 01416497 | 01416497
University of Chicago, USA, 2541 01416499 | 0141 64-99
Ph.D. (Genetics)
University of California, Davis, USA, 2549

9 [unEMeIulng sTudEiun 01416496 | 01416496

30IFNARTIANTE

m.u. (R8I

| awaansalumaveae, 2530

[ Ra¥TivengaamngIy)

PreInIaivIMends, 2533
Ph.D. (Molecular Genetics)

01416497 | 01416497

01416499 | 01416499

University of Glasgow, UK; 2537
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10 | wednswes afain 01416312 | 01416312
919138 01416497 | 01416497
M. (Uszas) 01416499 | 01416499
WTieduinunsans, 2533
M. (Wugenand)
IANENAUNERTAERS, 2544
Ph.D. (Genetics)
University of Turky, Finland, 2552
11 |unedayual aruas 01416125 | 01416125
$504ANARTI1915E 01416483 | 01416483
mu. Grgnaansiily) 01416497 | 01416497 |
WMMENdInYRIANans, 2544 01416499 01416499.
M. (angiugmaniuaziugdmnsuenans) '
uuIveasuvieg, 2546
Ur.0. (eauiugmansuasiugianaumans)
yuInendsuitea, 2552
12 |ueandyed Avesie 01416455 | 01416455
feermanTasd 01416497 | 01416497
B.A. (Biological sciences) 01416499 | 01416499
University of Chicago, USA, 2544
Ph.D. (Microbiology)
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Cell and life. Genetic structure and
function. Mutation. Cell division. Mendel’s
law. Sex and sex determination systems.
Human traits and their inheritance. Genetics
and behavior. Immunological genetics.
Population genetics and pedigree analysis.
Biotechnology and genetic engineering.
Genetics and quality of life. Genetic
conservation. Genetic counseling and gene

| therapy.
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Plant and animal genomes. Genome
analysis. Extraction of DNA and general
principles for handling DNA. Hybridization
and PCR technigues. Principles of DNA
markers. Hybridization based and PCR-based
DNA markers. Applications and consideration

for choosing markers.

Aeaun8s1een (Course Description)

laiwAsuudas

a - a s -
IY AL TIUIUUT deinAsunas

01416457  FluUBUAZIAIDINLIY 3(2-3-6) 01416457 FlunlaziAIaMIe 3(2-3-6)

- o d

Aoue Aoue

Genome and DNA markers Genome and DNA markers
FyfinaaTuINnau 01416456 Jdaadauinnay 01416311 WamAniises

_ ¢ Sruunnau

R BuUNTauiU 1aidd Fnaaisuniauiu 1ud

8. aMTdLADY

sreasdoamuiusinglumined 3 e 3.2

0. wHURLAAINIINIZINEALSURATEUINATEILHANMTEEUEINRENgATEs18AYT (Curriculum Mapping)

Teazdeamuiiusngluviani 4 98 3

83




wUULEUEYBUTUUTI e
seAuieUayns

mMaduwugAEns AL ANYANERS

YU,

1-2

$ununheia (gu.usss-m U iRt Ansdenues)

o o

1. THaU 01416450 6
Fodgnnening AMNAANY
Fodvnendange Cooperative Education

v

2. TwiviveuiuuseglumnaiszauUEyaes Al
IR T ka1 L 2 SR G A A —
vy mnadvawizlundngasinemansiada amniniugrans
() Avnanizvadiu
v')  Aguanzden

() wnedwdenas

() ANUENTAMTUNENGAT oo BT s

a - v - ' vl
Ay iRalsauNINBU laidl

a EEY - W ar 12l
JuidaasaunTaunu 133

[ |

Fundainsneien Fuih 1 \Founaiau wa. 2564

s

Saausraedlumanann/AJiudienein

o oA W

6.1 Aruddremeinuasvaralumstivly

L'i‘Ju'i‘mﬁw‘mm;mﬂizaum'mflmqﬁ'mm“ﬁwuazmsﬁwmﬂmamdﬁﬁm Unalomal

WLEUVRNIAT AL

wnaldidusalumsiaunaunwdadio Famaiatnmaisumsdouiiiuaisnasanal maiulglaens

a - o v o i i W daa a - - ' &
HALANTIEIT IV DL IBUUTNBU LWﬂlﬁ'ﬂ']QL?ﬁqﬂuaﬂlﬂﬂwﬂﬂuﬂqqﬂﬂﬂﬁQuu"lﬂ‘ﬂu

fa o

6.2 pagwsiiatuiuldn

6.2.1 ﬁaﬂEﬂmﬁﬂ‘{"dlﬂ’J’lﬂJ%LLazW]ﬂﬁﬂ%ﬂ’]dﬁu@ﬂ’lﬁﬂﬂﬁﬂ’ﬁﬁ’]d'\uLLaSLLm‘UﬁEUUMW'LuﬁENUﬁﬁamS

6.2.2 HAnansodoasayyuTmAU§Rula

7. padFsuiisumaUTulEnein

ailasanulaustaumng PABAAUNTTIAN
| srmemumaninaus
On the job training as a temporary

employee according to the assigned project

including report writing and presentation.

YA iUl defiAsuuas
01416490 @WNIANY 6 01416490  @viafine
Cooperative Education - Cooperative Education
| Aiideaioumnnau 01416499 Fngauioumnneu Taids gnianTeini
fpasaunau
SeiidaaTouniouiu ail JitgaaFauniouiy T
| FreBuresein (Course Description) | fheBunssednn (Course Description) :
miUf]{i’c?mu‘Luﬁwmzwﬂﬂmu'ﬁ"aﬂ‘m Tideuuwas '




8. 8119dEdny
swazBsanuiusngluviaed 3 1o 3.2
9. uaUfudmIMInIzEANUFURARTaUINATTIUNANTEEUINTANgATE 51877 (Curriculum Mapping)

easduaniuInglumnai 4 4o 3

85



AMANUIN

86



TN 01416259 1((2-3-0

Fodnneing wugAansluanaufianng
Fodv1n1endange Laboratory in Molecular Genetics
winlAses1edw (Course Outline) : Punnluafianns

1. aruasadulumvihufiansiugmaniluana

AnuUasndomanil (chemical safety) 3
AnuYasaienennw (biosafety) 3
2 m3ldgunsaimeiugmaniluana 2
3. ansalitaznnnieuaseiilud foRnsiusmaniluana 6
4, AITIATIRVAMAMULAEUTLEIALELD
33 acarose gel electrophoresis - 6
35 spectrophotometry 6
5. msafinnduenddidia
- MmIannAEuENY 6
- mMsanafduELUATILY 4
6 MITNURAUATRNNS 6
3 a8,

87



AU 01416411

Fadvnwing WugAaasiudia

YN IHDINgE Genetics and Society

wWwlasesedan (Course Outline)

Wugmaniuardin

Tssedrauagwihilvasansiugnss

anusileveiin

e wazdnuaziusnTiinuauistuuulasTulme
nsthevandnuuz AU U E LM
WugmansuazwgAnssy

WugAansauylulad

nInNany

- N s

WugmansUsranuasugUsz e

js
=

waluladnmuasiugienss

—_
—_

WugrhansiuAunmiin

88

.

33

3(3-0-6)

$muthlusussane

3
4.5
4.5
1.5
3
4.5
4.5
4.5
4.5
6
4.5

45



SHEIU 01416457

A a - o
Fodannrwning FlunuazATo NN 1AL
Fogrnedangy Genome and DNA Markers

[y

T = e =
C N -

—_

b
©

11,
12.
13.
14.

Wr.ogo N gy i B de SR

o= o > TS L S I

wWlasasneden (Course Outline)
Genome of plants and animals
Extraction and quantification of DNA
Molecular hybridization

PCR technology

Principles of DNA markers
Hybridization-based markers
PCR-based multi-locus markers

PCR-based single-locus markers

Detection of point mutation in the DNA sequences

Sequences-based markers
Applications : Genetic diversity
Applications : Genetic mapping
Applications : Forensic Science
Selection of markers

Conclusion
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Restriction digestion of DNA
Southem blotting technique
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Detection of RFLP
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PCR-based microsatellite markers
Analysis of genetic diversity and evolution

Discussion and conclusion
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