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(General Microbiology)
01419214 qa%ﬁmmﬁugmmﬂﬂﬁﬁmi
(Laboratory in General Microbiology)
01422431  @RAMATTING
(Statistics in Biological Science)
01423113 Hnvivewhld
(General Zoology)

(2.3) Jrnamiziden

laitieanin

3(2-3-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(0-9-5)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(2-3-6)

14 M

Idendeuneinluamiusmans (01416000 litiosndt 8 miheiia uazideniiey
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01002111  Inenmaniuaswaluladaudor
(Animal Science and Technology)
01002331  msUFulgaiuddnd
(Introduction to Animal Breeding)
01003471  ndnmsUsuUIugY

(Principles of Plant Breeding)

#37e31UTUUT
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3(2-0-6)

3(3-0-6)

3(3-0-6)



01004211
01007472
01015231
01051312
01251101
01301111
01301201
01302461
01306422
01401351
01401473
01403231
01403232
01416313

01416421

IeAERIAULNE

(Insect Science)
wEnmawnzidsaiode

(Principles of Plant Tissue Culture)
I enanswasmaiuladinunals
(Crop Science and Technology)

sTUUTIMwLaEAINITIveITAUSY

(Biolosgical System and Activities of Microorganisms)

MsneBeedaiiivily

(General Aquaculture)

yumandidosdiu

(Introduction to Forestry)
mseuinEuineNsAz AL InFen
(Resources and Environmental Conservation)
FPivenuwazaimanuanevaaiuasalyl
(Biology and Diversity of Forest Insects)
msUiuUaRug i

(Forest Tree Improvement)
Aneneuein

(Introductory Plant Physiology)
sudsuitmamnsidsaiiedeiiv
(Methodology in Plant Tissue Culture)
USinaiasginaall

(Chemical Quantitative Analysis)
UftEmsUiadmsgivnaed
(Laboratory in Chemical Quantitative Analysis)
awndanguluiugmans

(English in Genetics Context)
Wugransuyee

(Human Genetics)
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3(2-2-5)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(1-6-4)

2(2-0-4)

2(0-6-3)

2(2-0-6)

3(3-0-6)



01416422

01416423

01416455

01416461

01416483

01416490**

01416496

01416498

01418222

01422422

01422425

01424381

01425382

01425423

01444311

*5einUTulse

Wugeassiiy

(Plant Genetics)

Wugeanidnd

(Animal Genetics)
nIneuauBItanmLAiEaluTEAULILANa
(Molecular Aspects of the Stress Response)
I IMunTaeuNns

(Computational biology)

WughwIne,

(Genetic toxicology)

annafnw

(Co-operative Education)
Fouam v NUGAERS

(Selected Topics in Genetics)

Unyvnvey

(Special Problems)
msUsegnidumediiniemsnded

(Intermet Application for Commerce)
madeulsunsurenfunesdmivinneideyasia
(Computer programming for statistical data analysis)
MIIATIEITEYAMELA

(Statistical Analysis Using Statistical Packages)
TnAinen

(Ecology)

Tneiveuardanadeneilmea

(Coastal Environment and Ecology)
ﬂWséaaaa’lULLaSﬂﬁiﬁuﬂwN%ﬂﬂw
(Biodegradation and Bioremediation)
nslUswNTHAW InssUR MIUTIE TAUMA

(Python Programming for Bioinformatics)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-6-5)

3(3-0-6)

3(3-0-6)

1-3

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01444312

01444313

01444314

01444316

01453483

(3) v vianas

mslusunsun e lwsaudmiudiansaume MAYjURmMs
(Laboratory in Python Programming for Bioinformatics)
Tuganuninseudmiutnansauwme

(Python Module for Bioinformatics)
Tuganwinseudmivihmsauma mavfuans
(Laboratory in Python Module for Bicinformatics)
Ien1steyavnatI e

(Biological Data Science)

diingrmans

(Forensic Science)
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1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)
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3.1.4 WEAALIUNITANEN

31.4.1 feguaunIsAneRlAenSsuaniafnw

Uit 1 panisAnend 1

Sumiein (w.ussens-su U iR - s Anwinignues)

01416311 vidnwugenans 3(3-0-6)
01416312 WugmansujuRns 1(0-3-2)
01420113 UHURN1sWENS | 1(0-3-2)
01420117  Wandiugiu | 2(2-0-6)
01424111 NANTIING 3(3-0-6)
01424112 FIngnn1AUURnTS 1(0-3-2)
01999111 ANANTLUAEUAY 2(2-0-4)

Jnrelng 3(--)

574 16( --)

Ui 1 pMAnSANEA 2

$mnuvhein (Bu.ussene-v Uit Anwidienule)

01403111 wivialy 3(3-0-6)
01403112 UfTRnsindivialy 1(0-3-2)
01416451 WugmanivasanszAulilang 3(3-0-6)
01417111 WAAAE | 3(3-0-6)
01420114 UAUBMsWENE | 1(0-3-2)
01420118 Wanddugu | 2(2-0-4)
01175xxx Aanssuwadinw 1(0-2-1)

T TEmA 1 1w 8 == }

T 17( -- )
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oyl P> o ! = o e =2 v
Un 2 nman1sineni 1 Tumeng (FU.UTTEE-UUNUANTT-TU.ANYIAIEALDS)

01401114 wereenanivialy 3(2-3-6)
01403221 piidun3e 3(3-0-6)
01403222 UjURnsadiBunsd 1(0-3-2)
01416441 Wugransvsaeadidosiu 3(2-3-6)
01417112 wAaRad | . 3(3-0-6)
Sdnwiialy 3( == )

Judnuiihly nauansyguvsmans 3(--)

5 19( --)

Uit 2 mansAnend 2 Sruumthefn (a.ussens-su U iR s-su.Anwaignues)
01416259 Wugemaniluanaulinms 1(0-3-2)
01416453 ﬁuqmamﬁmaqmﬁ"@qﬁu 3(3-0-6)
01419211 Qe 3(3-0-6)
01419214 Qa%ﬁwmﬁugmmﬂﬂﬁﬁams 1(0-3-2)
01422111 nanana 3(3-0-6)
01423113 Foivevialy 3(2-3-6)
Fn TR NUTENA 1 N1 3(--)

57 17( --)
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:I t-'ll -] 1 =y L =t
U 3 man1sAnET 1 $nnumbefa (e ussene-su UfiRms-w Anwimoaues)

01402311 Fuadl | 2(2-0-4)

01402312 UfURN 5T Al | 1(0-3-2)

01416456 WugIFINTsy | 3(3-0-6)

01416458 Fugimnssuuenis 1(0-3-2)

01416481 Wugranswagd iannns 3(3-0-6)

01422431 ADANIVTINEN 3(3-0-6)

Jdnuinly nguansveyatae 2( -- )

Yrasaume/euRLnes 1 == )

Janeiden 3(--)

s 19( -- )

Uit 3 mansAnunii 2 $runumheRn (u.ussene-s iR - Anwimoaues)

01402313 Auall |l 3(3-0-6)

01416454 Fnansaume oy 3(2-3-6)

01416457 FlunlasedsamnemMALue 3(2-3-6)

01416471 Wuqmam%ﬂs:mﬂmaw‘%mmﬁmﬁu 3(3-0-6)

N NIIUTENA 1 210 3(--)

Jynawiziden 3(--)

97 18( -- )

U 4 mamsnenii 1 $mnumheie (v Ussene-su UfuRns- vl Anwidienue)

Jdnuwinly nguansznansuedusznauns 3(--)

Jdnuihly nguansywaidiediveuasnaiilieslan 3(--)

Jguaniziaen 5(--)

o ndentas 3(--)

PRt 14( -- )

Uit 4 nmanisne 2 $rurumhein (v UTIene-vu U RN -1 Anwinignues)
01416497 Auuun 1

01416499 TAsanuiugenans 3(0-9-5)

I nanwiziden 3(--)

Fyndeniad 3(--)

59U 10( --)
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3.1.4.2 §hagaununisanenidenssuaniafnw

Uit 1 mamsAnuii 1 $1uuvtnein (g ussene-s U RN v Anwnienues)
01416311 wEnWUgANAR S 3(3-0-6)
01416312 wugraniuURnTs 1(0-3-2)
01420113 UjjoemsHand | 1(0-3-2)
01420117 Wandiugm | 2(2-0-4)
01424111 wan¥Inen 3(3-0-6)
01424112 FrinenmeUfURnTs 1(0-3-2)
01999111 AER3 WU 2(2-0-4)

An1eing B( ==}
Pt 16{ -~ )

U 1 mansdnendt 2 $1uuvLnein (9. ussene-va U TR Anwidnenues)
01403111 wiivialy 3(3-0-6)
01403112 UfTRnseiivily 1(0-3-2)
01416451 Wugenansyanvadsyiuliana 3(3-0-6)
01417111 uAaAad | 3(3-0-6)
01420114 UfjiRmsiand I 1(0-3-2)
01420118 Wandfugu | 2(2-0-9)
01175%xX Aanssuwadny 1(0-2-1)

nenausemA 1 a1 3( --)
pietY 17 =~
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= A A o 1 = a e v
U# 2 mamsfinenil 1 SrunumheAn (3. Us5ens-r UJURNS- v Annsaues)

01401114  wanwmanhly 3(2-3-6)
01403221 \ALiBUYIE 3(3-0-6)
01403222 UURmsaiidumid 1(0-3-2)
01416441 Wuﬁ‘mam%maawaéﬁaqﬁu 3(2-3-6)
01417112 upaRad I 3(3-0-6)
Ardnuialy 3(--)

Jufineiinaly nguansyguveenans 3(--)

533 19( --)

Wi 2 amamsAnendt 2 Srunumhein (g usseng-u URTRns- v Anwiignue)
01416259 Wugmansluanauinms 1(0-3-2)
01416453 ﬁuqmam-ﬂmaqmﬁ'"aaﬁu 3(3-0-6)
01419211 a7 ly 3(3-0-6)
01419214 i}ﬁ%ﬁ%ﬂﬂﬁUﬁWﬂﬁﬂﬂ@ﬁ?\ﬂﬁ 1(0-3-2)
01422111 nanati 3(3-0-6)
01423113 Foivenviily 3(2-3-6)
e eusEvA 1 01w 3(--)

Fundeniad 3(--)

Pt 20( -- )
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=i d A o 1} = - =
Ui 3 mamsfined 1 $mnumhefa (v ussane-su U iR Anwdeaued)

01402311 Fuadl | 2(2-0-4)
01402312 UjjuRn1staadl | 1(0-3-2)
01416456 WugIrnssy | 3(3-0-6)
01416458 WuglenssuuiuRng 1(0-3-2)
01416481 WugAaniuagd Tauinis 3(3-0-6)
01422431 ANANTTING 3(3-0-6)
Jefneviall nguansvagaliau 2( --)
JransauA/AsLRUADT 1 e )
amziden 3( -- )
72U 190 --)
U 3 mamsAneil 2 Smnumbhefn (vu.Ussee-v Ui IRt Anydenue3)
01402313 Fauedl |l 3(3-0-6)
01416454 Fransaumabodu 3(2-3-6)
01416457 FlunlasAieameMAEue 3(2-3-6)
01416471 ﬁuqm’laméﬂasmnmaxﬂ‘%u']mﬁaaﬁu 3(3-0-6)
g nanUTEmA 1 A1 3( -~}
Jnanziaen : 3(--)
ERt 18{ =- )
U 4 nmamsinudl 1 SnnuIheRn (T.UTsNe-1u U TR -t Anwagmue)
01416497 A 1
01416499 Tpsanuiugenans 3(0-9-5)
Jedinevilu nguansyansuiedusnauns 3(--)
ndAnwinly nguansewadiedlneuazwadialan 3(--)
e nanziden 2( --)
v ndenad 3(--)
plpHl 15¢ ==}
Ui 4 anamsAnei 2 $nnumhefn (v uTsone-u U TR Y. Anwdignue)
01416490 avfadAn 6
LY 6

30



01416259*

01416311

01416312

3.1.5. AEEUNETIEIN

3.1.5.1 winidusiadivvemingas

T3 UNANgNAS

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

aaasndglumsiioinsmetugenansluana meligunsaimaiugmans
Tuana ansediuasmsisevansiailulfiinmsmaiugmensluane MTAATIEN
Az RinaeiduedeTBnadidninsliifauazawalnslvlaums msadn
Ao TN MInenuRaUfIRNg

Molecular Genetics laboratory safety. Use of Molecular Genetics equipment.
Chernicals 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.
vanWugmans 3(3-0-6)
(Principles of Genetics)

waduaresiunuadiiendesiuiugmans msdeneaiugnisusewislulnia
uarlileda udnmsdeneaiusnIsursuNnaLayn ATy MAveeTeIns)
WULAR ANTWRUGATIN MITIABILALNNTTLUEN msvinuresdulazmIa iy
yesfuuarlaslailen WugraniUSnauaryseanns Wugnssuueniindea fugenans
Fiauns

Cell and organelles related to genetics. Genetic inheritance during mitosis
and meiosis. Mendelian inheritance and probability. The extension of Mendelian
laws. Genetic materials, replications and repair. Function and regulation. Gene
and chromosome mutations. Quantitative and population genetics. Extranuclear
inheritance. Evolutionary genetics.
wugAanufuRnIg 1(0-3-2)
(Laboratory in Genetics)
JfispaSeusnney : 01416311 wiowiauiu

UFTRnsd Ui niugenans

Laboratory for Principles of Genetics.

*59e ALyl
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01416313  mwdanguluiugmans 2(2-0-6)
(English in Genetics Context)

ANTUTSENULATaAUTIBUNANI 912 NWELAT F1TINTH8INGY WavloNds
Jmasmeingnmans Aedesiuiriusmaniitefanniinuemenundaalid
aundanlunisudeduisludunsusenevandn wasAnwinondinmailaetondeulu
awansulngd

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  WugFaRTUysY 3(3-0-6)
(Human Genetics)
Sufidoduusnneu : 01416311

MIENENOANLENTIYBINL I UNAN UG wihilwazweAnssuuesdunas
Taslley awgmsviilviguiauni 35msitedy msthiauaznslidUinsifeniu
Tsamaugnasuazmsuszgndmm§iugaaniduglulad Wugmansluana g

a

ranueaed Wugmanstuun sefwusdunedousoinyed fugmaniUszans
wavmsHimunmaitennudiloiugaan iy

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 hurnan

genetics.
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01416422

01416423

WugeanI Y 3(3-0-6)
(Plant Genetics)
Infideaounnneu : 01416311

wnAeiugumaugransirlusziubiana msmuaNmIkanIeenyedy
Msinseilulresesunuadluadivuasnsdevesiugna i lsluwady
NSRRI NMsUsuendnwaIALASSEUUN SEUTUG R TRY Brmeaeaildly
nsAnwRugnssuvasiglusziuliana

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. Reproduction and breeding
systems. Experimental approaches in plant genetic studies at the molecular
level.
Wugenansda 3(3-0-6)
(Animal Genetics)
AfifionTouaniou : 01416311 wianauiy

Fugrumstemendneaismatugnssuuaznsssgnddelilunisufuueiug

s

f05 affuagiugmaniusynnsiszgnaliluniniusumaaswaiuguasy fulss

o & as

g WugnasuvasdnumzaunmuasdnvazUiin Snvuzniadulsaunedeludnd

3

v
v

G dnwagduvulse nsldinenstmiqdumaialumetugimnssi iens
JSuupanaiAednd

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 application of new

biotechnologies such as genetic engineering in animal husbandry.
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01416441

01416451

Fugrnansueuuadifosuy 3(2-3-6)
(Introduction to Cytogenetics )
Jefideadaunnneu : 01416312 Wiawiauiu

%’f‘mmLLaquaﬂ‘ismamaéﬁﬁmﬁumimamamé’nwmwm%qﬁ%ﬁm A
wlsUsulumhewugnssy Tnslulsuuasafiinturednunsyetugns s iannis
y03AiTin miﬂizqﬂﬁﬁﬁwm’mﬁ&.whﬁ"‘ltﬂ%’maﬁ'}umswméuazm‘smwsﬁaﬁmmi
UFuusewugiuaydn wedadosiluiesufoanmslunsiineiugmaniivad

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 breedins.
Laboratory techniques in cytogenetics.
Wugenanivesradsziuluana 3(3-0-6)
(Molecular Cell Genetics)
Juniifeasaunniou : 01424111

nsSaedusenovrasiluumeluead  nsdaesmiduiewasnIsuanisanetEy
mMsAIUANNTSYI TRl SAY Tasiauasnthiivesesiuniuad  Taseinswaasad
wavmaadoulm  Taswadrwaswinfivesdeviumaduasniligad  nsvuuMsSuds
Fuonansluead nalnauaunslLad mm‘%zyLauimLLaznﬁﬁ‘sum‘ummaéLﬁa
luvwmthiame waznisthanuTildinedunenai SeiAgrtadushununsnssy
AU uasdunden

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 leamed in class to explain research articles in

agricultural science. Medical science and environmental science.
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01416453

01416454

Fugenamilanaidosdu 3(3-0-6)
(Introductory Molecular Genetics) |
Jediseadusiney : 01416311

Tassadauasnihiivasansiusnssy TaswaderesiiBue nalnszduaduaysydu
Twanaduinfunsiuinesmesidue neywdiulmivesansitugnssu manay
Wug nsgeunsuAdue msasnsia msulantauassaamsaueslutunsusneg
wient mseAvseisruiwiluAnennsanend

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.
Fransaumadody 3(2-3-6)
(Introduction to Bioinformatics)
Jadideaduusinew : 01416311

sudogan1elaiven nsruAudeya m3slUsunsurasiamefiNemsiaT1en
Sduinedlelnduasddunsnesiily mavSsuisuadiuiiadlemdazdiiunse
ovily msvihusugiisilsd mavinnglasiaiveserfibuesuasiusiu wasnsiasisd
3l

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

and protein structure prediction and Genome analysis.

35



01416455

01416456

NImeUAUBIABAILLATEALTEAULILANE 3(3-0-6)
(Molecular Aspects of the Stress Responses)
Tniidoaiounndeu : 01416311

nalnmssudsdanamelusad dadeiifedesiuauaion mamua

suaseenvauLaMIveTLYedusau Anudsvnanislusaddulunaain

al &

AnuASEn nsrurunIsiansiulnanafidudussesewad e1UfTuzuaznalnms

'
as

fotn maheuiilfunesueiamaisiiededuduinuesnsss msuwng uaz
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.
WUFIANTY | 3(3-0-6)
(Genetic Engineering 1)
Jiideadeunnieu : 01416311

watansTaauy Aduenme msassdeukariasgituilaauld ms
peAeUARUaRe TR nfauualsiu maiutiinafiduelasdjiteignisned
wesamsaiefuluimuadnd mendslusiisaentivuug nsinsginthiwesiu
msuAlalunnazansiduedune ifloisud wieomneiiduie maussgnalims
NSINYAT YAAIUNTIU msunmd Fawaeden uazaruUaenfunedinn

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** %T.uml,axm‘%'awmamqﬁtﬁma 3(2-3-6)

01416458

(Genome and DNA Markers)
Figeaduunineu : 01416311

unvesiivwasded melnseiluy msafambuouagndnnisiivluns
auisfuiiiue wadeleuslaadulasizens vénveuedammienediiue
ey Aduefliitlauslaetuuariliaderfiduiugu msuszgndliuas
nsesandentdiadasmng

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.
WugImnssuUgURms 1(0-3-2)
(Laboratory in Genetic Engineering)
iideudausnne ; 01416456 niewdouy

nsanadEueRmunluLuaTiSouasii nsatawanada MInsIvaeULAY
JangiiiBuedinanasaumn neatnnduenaaeznlsa MIFRRLweNY
wulmidndnnzuavidonidue viuaneafiud MansvauLasilnTEiRb e
wan N3vUiRTeREens msvhusuieuleiFadig

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

endonuclease map.

“91e3UT Ul
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01416461

01416471

e ndaneuines 3(1-6-5)
(Computational biology)
Jofidoadsunnion : 01424111 w3a 01416311

énmatesduisfuiinedmeniniees Fnvrug lumsdeulusunsy
poufmes metansuazdaufiudoyema®niver madiausdeyanedyive
m‘i’e]aﬂLLUUIU‘ELLﬂ‘EJJLﬁBeJLﬂ‘i’]:ﬁﬁ%mﬂa%ﬁ%’ﬁmEJ’]Lﬁ@dﬁu MTIATIZMTELATIINGINNS
425 WaunsureufinnesiasmMsiasEinmaemediive lassnenadiive
AmdLEE AT Teyanumanavanevdinnuas liomine uasdeya
Tofind

Basic concepts in computational biology. Basic skills in computer
orogramming. 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.
WugeaniUsyeIng wazUSnandody 3(3-0-6)
(Introduction to Population and Quantitative Genetics)
Aiideaduunnney : 01416311

Usznsauna msasunlasmudvedioada msnauiughuullduiugns
Tneaviswarestumaned anuadsnduzwiaaion i dnsiugnsu dnuasiugnis
wuumslean nﬁﬁgﬂﬁﬂismnsamaimal%’m%ammsﬂmaqa

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.
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01416481  WugAamsuazITmuInIg 3(3-0-6)
Genetics and Evolution
Jnfideaiuunriou : 01416311
UseTimulunnvesmsldiugaaniAnuniiaunnisuasnguiiiannnis
usetuARsURaLNMST WnAndTannnssyiusnein nénnsiiannsseiy
ylauargannvia MIHELNEUNTEULMT Y M sTesusnin seRurtiouay
syfugandadle wmnissiddglumadiannnis
History of genetics in evolution and evolutionary theory. Driving fprces of
evolution. Microevolutionary concepts. Principles of macroevolution. Intrigrating
micro-and macroevolutionary process. key events in evolution.
01416483  Wughwine 3(3-0-6)
(Genetic toxicology)
Siideaduunney : 01416311
nalnnsiedie nsUsediusnsndes asfuihlifanmanans nansznuves
ansfivelead wareToar mvedeuauluiy asiufie Msussgndlansfivane
mﬂ%’gwuﬁmga way Toxicogenomics
Toxin mechanism. Risk assessment. Mutagens and toxins. Effect of toxins in
cell and organ. toxicity assay. application and toxicogenomics.
01416490*  amia@ny 6
(Cooperative Education)
nsuftRnuludnvuewinnudiasm mulasnuiildsuteumnenaonauMs
Javirssanulaznsdiaue
On the job training as a temporary employee according to the assigned
project including report and presentation.
01416496  (Fpawizmeiugmans 3(3-0-6)
(Selected Topics in Genetics)
Jiisoasoundeu : 01416311
dohaulametugmans sideealasulluudasniamsfing
Interesting topics in genetics. Topics are subjected to change in each
semester.
*51639UTUU T
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01416497

01416498

01416499

01416101

A 1
(Seminar)
msthiduawazedunerdemnalameiugemanslussduUSyanad
Presentation and discussion on current interesting topics in genetics at the
bachelor degree.
Uy 1-3
(Special Problems)
nMsfnsAuaimaiugmanssyAu I es wazFeussadoudusieny
Study and research in genetics at the bachelor degree level and compile
into a written report.
Taseuiugmans 3(0-9-5)
(Genetic Project)
msfupiTeRusmans mswanndeiauelaiein1sidy msvinide mIdisy
SreeuIMaInemans nsasUnalasin1TIdl LAy IIALENATIWIYINTG
Research in genetics. Proposal development. Research experiment.

Scientific report writing. Research project conclusion. Academic presentation.

EAVIUINT

Wusaanslude 3(3-0-6)
(Genetics in Media)

msthiaueiusmanludeansisais matevendayavnaiugnssu Wugnssuay
ALANFNIsEneyARa nseaRigaiyana msaddadliiadauysifugnesy Wug
AARIIUGUATN

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

modified organisms. Genetics and health.

40



01416125

01416411**

NMSLIIYVDGITOU WATAUTAANTYBINY 3(3-0-6)
(Hurman embryonic development and genetics)

nsasgresseu lasaiwasnihflveasad dlewile uavaTeneiifeadeatu
FUUGeY vasuyed Fldue ensidue BulazmIuanteanuesdu MIATUANNS
uansganvasBuisdastunsiafuasmsanvesngey mssevasmeiusnssy
MATIEINUgUTE IR Madstduarundssiiisdnuneiound ilesnnmsdieven
yuiusnssY Wusmaniussnng Ussnnsauganiunguesensa-lilldsn saginmsi
Ussnsisususeaindndnnuties ausasewinmsnaneiumsdaden

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 pattermns occurrence, recurrence risk determination. Population
genetics. Hardy-Weinberg law. Founder effects. Mutation-selection equilibrium.
Wugeaniiudsau 3(3-0-6)
(Genetics and Society)

waduardin Tassaiauaswifvesansiugnssy msnaty nMsuUaad nues
WILLAA LNALAZNNSMVUALING dnwaizkazn1singvandnwazlulywd Wugmansuas
woRAnTsy Wugeanisuylulad WugaansUsynnTuasmM TR eiiugysein
waluladFinmuaziugiainssy Wugamansiuaun ndin Wusaanifuniseusny
msliiUEnyymuiugaand Sumestl

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.

*edvUTug
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01002111

01002331

01003471

3.1.5.2 edmiidusiaivuenmingss
enenaniuavinaluladouda’ 3(3-0-6)
(Animal Science and Technology)
AuddRresSKARER A IEIRUS UM IINYATAN1B U ndnInmanduay
welulamsudndnd msdansvhiuuazanimianden sandstulguuassdniusiann
dnl minmaUadnd wualiunmsudadailuenan
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.
AnsUSuUTeiugaa 3(3-0-6)
(Animal Breeding)
Iiideaiuumio : 01402311 uay 01422111
YadeiidiBviwasionandnuasdainn fualianieg wdnnslunsusulsafs
nstnevandnwyAneg Meugnssu InsAnwuenanui
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.
winn1sUTuUTaRug Y 3(3-0-6)
(Principles of Plant Breeding)
Infidouiuwntou: 01416311
wanuazBmslunsuiuusaiugio TngTenauiudgfndeniuguasiBmsdun
fiuhulalunisuudsaiugite |
An introduction to plant breeding with emphasis on genetic and

cytogenetical principles used in crop improvement.
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01004211

01007472

01015231

01051312

IR IAULIAY 3(2-2-5)
(Insect Science)
Jfidaduunnneu : 01424111

FAmeuas ugninen 2estisuazmaian @35ivnen daeinen Yauns
wazATLMAINMAY MIiavaemy N1sAufegn nsiusnwkasnIsIUNLLA
NANATATUANKNAS

Insect biology; morphology. Life cycle and development. Physiology.

Ecology. Evolution and diversity; insect classification. Collection. Preservation and
identification. Principles of insect control.
wénmswnzisaioie 3(3-0-6)
(Principles of Plant Tissue Culture)
JofiFeaduuanfion : 01007371 way 01401351

wetauazUstlonvemsmedsuiodefinasugio

Technique and usefulness of economic plant tissue culture.
Ingrmanfuazinaluladiuils 2(2-0-9)
(Crop Science and Technology)

anudAnesielsneszuuiinavedlan MssuunuaYRedeRi Audule
e msnAaRuuarnsuFulgaiuiamdnnsnzugnuasToeang 1 Wan
szuunUgniaznisdents Inennmussveluladuaaiugiinesygha

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.
sTUUANILAEAINT SYaIgAUVTY 3(3-0-6)
(Biological System and Activities of Microorganisms)
Jfideadsuuniou : 01419211 uaz 01419214

a = a s 1 - - =l A
azuﬁm'mmaﬂwmmawwzmsawmwg LLE!:;‘ﬂ']3L(§1U1ﬂ°l!@ﬁﬂﬂu1ﬂiéaﬂﬂ'm AFTUN

9

s 1

dndey drusznauvensad wavansugnsy szuvteulsl wiikazndsnuiifedes
fUNTTUIUNITAINW

Morphology. Characteristics. Classification and growth of important
industrial microorganism. Cell composition and genetic material. Enzyme system.

Function and energy related to bioprocess.
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01251101

01301111

01301201

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

UseTamsduedaith mmﬁﬁ"ﬂﬂLﬁ'mﬁ’umil,wmgammLLazé’miﬁﬁu‘] MIaTe
Ue mslate nslvemns pardymniidndesiumamzdedoith

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

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

ANTIBmINENTsTIITIRkarAwInden ninensU liwaznisUill winda
fugrilunsdnmsninenstldd msdanmsiuitewing Unasegie uasuay nsld
Usrlanianni msvszanduiuduasdaaiull sniddowasnsianundild msuims
niwensthldl

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.
msayinvineInsuazannden 3(3-0-6)
(Resources and Environmental Conservation)

WUAR LLawﬁﬂﬂﬁau‘%’nﬁm%’wa’|ﬂﬁLLaz?"NLnﬂﬁaummiim’l% LLaz'ﬁliJ‘l{t}E]ﬁ%N
Fu Anudiiudsswirmdnensiussuusssund dypmnsdanmsuaznsliusylen
wanszuaInmslineeansuazmalulaBroningnsuasiunden mseuing
n$wernsandeufiumsiausegiaresume

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 environment. Resource and environmental

conservation and economic development.
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01302461

01306422

01401114

01401351

FiveuazaIvan At sakan el 3(2-3-6)
(Biology and Diversity of Forest Insects)

mMeAme dasiner madulauasmswauesaasthlsl Jadedannden
wginssy Madavanavyuasiianns AnuvanaeLaznIsayiY AUALRUS
sevhauastlsl fe wardanndon mamuauuazmsldlsylend MITuT was
madudnwuualldl fnsfnwuenaniud

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.
msuFulaiugladtn 3(3-0-6)
(Forest Tree Improvement)

Ve Doy vdnuaziinAstumsuiuuseiugliin nssuiumsuiuuseiuglitn
nsinnsuraaLdaliinaunm waznskaand UL TIRuguEn Snsgauuen
anuil

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

anuFluifeiudugning: mednaive d5iven dueingr msdn
vanavyuardianins nslisslomdnnii

General principles of plant morphology. Anatomy. Physiology. Ecology.
Classification and evolution. Uses of plants.

Asmeniosduresity 3(2-3-6)
Introductory Plant Physiology
Jefieaiuunniou ;01401114 uaz 01403221
mmﬁﬁaaﬁumqa%ﬁmm‘uaaﬁ‘ﬁﬁL?ﬂaﬁmﬁ’unmaﬂmmmm‘%m RV
Pmdiitusassthiufis wazsmenus
Basic knowledge in plant physiology: growth and development.

Metabolism. Plant-water relations and mineral nutrition.
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01401473 sulouiimamudeaioded 3(1-6-5)
(Methodology in Plant Tissue Culture)
Jiifeadausiniou : 01401351
wé’ﬂﬂml,a:":%'msﬂﬁﬁ"@maaﬂﬁmeﬁumwaé ileideuazetenyite
Principle and methodology in plant cell. Tissue and organ culture.
01402311  Fuadl | 2(2-0-4)
(Biochemistry 1)
Jyfideaiuuninen : 01403221 wie 01403223 wiaisauniauiu
waduaretusrnouraaad Tastaharminfivenilunszuaunsmedueilly
wad asazaetives 1nsiadne auli wihfivesanslulawmsy [siu nsaflaaddn
ain Loulwl uazlaoulel uaznisUszynd
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 UJUEMstuadl | 1(0-3-2)
(Laboratory in Biochemistry [)
Jyfigeadaunnew: 01402301, 01402311 WiniSuundouiu
Ujtamaasitesuasdines awnlnilwlames mydaedasaiiwedn
Tuiana audFmemenmuanadl wazmsinsgidiliana fanssuevlud wailalas
g
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

Fuall I 3(3-0-6)
(Biochemistry 1)
iideadeunou : 01402311

sysumveeulsiuaznniuffselaaouled wunuedfuwasiimdn 38
msvliumnaaeuarindsaneivesarsialuana Taduassivesmussnaundau
gauarns AuAT1EvimgLa mMydFuresdliuenasmaniuatnsuanieenvesduly
Twsuaslan

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.
wdivialy 3(3-0-6)
(General Chemistry)

srmennarlasiaierseu ssuuizesin Wussall Ujiseuadl wia veawan
ypauds asazany anmmamans saunarnaniiadl aunaiadl Bidninsladuaznisuanes
Julesou ninuaziva aunaveslossy |

Atoms and atomic structures. Periodic system. Chemical bonds. Chemical
reactions. Gases. Liquids. Solids. Solutions. Thermodynamics. Chemical kinetics.
Chemical equilibria. Electrolytes and their ionization. Acids and bases. lonic
equilibria.
UfuRn ety 1(0-3-2)
(Laboratory in General Chemistry)
Jefideateuunneu : 01403111 videnieuriu wie 01403119 iowiouduy

39 01403155 niewsauiu

UfURnsdmiviv 01403111 Wity wide 01403119 i ludmy
Inenaninisunng vide 01403155 i ludmiuiatignamnysy

Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Sciences or 01403155 General Chemistry for Industrial
Chemistry.
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01403221

01403222

01403231

pidunsd 3(3-0-6)
(Organic Chemistry)
Seiidedounnnou : 01403111 wds 01403115 wia 01403117 %30 01403155
yqumaniidunds nsduunysuamvesansyseneudund Jiiieuaduay
nalnuesUjisen ameslowadl autfuazuiisevosensuadundnlelasaiveu waafa
slag uelsuudnlalasaniveu uoanesed smes arsUsznoufiuea ueanlen Alau n3n
sunsd eudusnsaduvitd uaiefiu aulRvesiiin milulawnsn naneviilu TUshu uas
nsethadan mamlasadiwasensyseneuduvidlagineaningalnt
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 compounds by
spectroscopic methods.
UjjiansiaiiBuvisd : : 1(0-3-2)
(Laboratory in Organic Chemistry)
SyiidaaSuuuniou : 01403221 viawdauiu vsa 01403123 Wianieuiu
UFtRnsdmivinn 01403221 \ailBuviad wie 01403123 wwilduvsgdmsu
IngFanINITWANeg
Laboratory work for 01403221 Organic Chemistry or 01403123 QOrganic
Chemistry for Medical Sciences.
YFinaesgmaadl 2(2-0-4)
(Chemical Quantitative Analysis)
Siideadeunnnou - 01403111 wie 01403115 wia 01403152 %38 01403155
wdnmsuaznszuunslum e zimaadl adfenanslussdeuisinTgd
vouiluUinadinngi mMseseilaeimiin mesesilasmsiinen nislumse
Asava malmnsalaenmaianzney msnmselasmsfaasidedou malmnsed
pond winmsugnmesaninsinlnumsuuugandy
Principles and processes in chemical analysis. Statistics in analytical
methods. Theories in quantitative analysis. Gravimetric analysis. Titrimetric
analysis. Acid-base titrations. Precipitation titrations. Complexation titrations.

Redox titrations. Basic principles of absorption spectrophotometry.
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01403232  UftRmsUBmnaiinsizymaedl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Senidsadunnniou : 01403112 wio 01403118 uay 01403231 vizan3ouiu
wia 01403233 wsenieniu
wadlauazfiRnmeeesiasgidiinamaai
Techniques and experimental works in chemical quantitative analysis.
01417111  uPAAAE | 3(3-0-6)
(Calculus 1)
Aauazanuseiios suRusvesilidunazmsdsegnd Adeeyiusiay s
Uszgna Uswusuaznisuszyng
Limits and continuity. Derivatives and applications. Differentials and
applications. Integration and applications.
01417112 umaRad | 3(3-0-6)
(Calculus 1)
Jfideasounnneu : 01417111
\sednaulin eywuses Usiudvanedu aunisideeuiusyagu
Space geometry. Partial derivatives. Multiple integrals. Elementary
differential equations.
01418222 msﬂﬁxqﬂc—ﬁﬁumaiﬂmﬁamiwwn‘]mé : 3(3-0-6)
(Internet Application for Commerce)
Iniideadounndeu: 01418112 vise 01418114
mmﬁuﬁaqﬁulﬁmﬁuﬁumaﬂﬁs\ welauaziesssdieamiudumesiie
Sadliddu mssenuuunarmaimuiiegiiu gstsuavniswdvdluduvesiln mnu
Vasadtlu Sumeiiin ssuvgnudeyauudumasiiia Tuswnaszgnduudumesiin
wazlanhniu
Introduction to the Internet. Techniques and tools for the Internet. World
Wide Web. Web site design and development. Business and commerce in the
Internet. Internet security. Database on Internet commerce. Application programs

on the Internet and World Wide Web.
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01419211 AT IMehlY 3(3-0-6)
(General Microbiology)
IiidaSeuanneu : 01424111
winme9aTainen Ydunideiinnne lassadheveasad fugnssu malaly ez
uuedTy Msdaruaany MIUTTENANIINIGINGYAT 91T AANUNTTY AwInden N3
ANSITUFURATNITUNNE
Principles of microbiology. Groups of microorganisms. Cell structures.
Genetics. Growth and metabolism. Classification. Applications in agriculture. Food.
Industry. Environment. Public health and medical approach.
01419214 qa%ﬁmmﬁugmmﬂﬂfjﬁami 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Jeidadeunnniou : 01419211 viandouiu uag 01424112
UfuRnsdmiu 01419211
Laboratory for 01419211.
01420113 U{URN1sWENA | 1(0-3-2)
(Laboratory in Physics )
Jefideduunnneu 01420111 viewieuiu vi3e 01420117 vsowiauiu
UioRmsdmiuiniandily | vyelAndNug Y |
Laboratory for General Physics | or Basic Physics |.
01420114  URTRN1SHEANA | 1(0-3-2)
(Laboratory in Physics 1)
Syidaadounnney ; 01420113 uaz 01420112 viawiauiiu wie 01420118
Waonsoufu
UTRmM MUY FEndhly I viseMandfiugu I
Laboratory for General Physics Il or Basic Physics I.
01420117 Waﬂéﬁuﬁ’m | 2(2-0-4)
(Basic Physics )
narans narmanduadlva gauuwarans Msindeuiiuuugnsueiin

Mechanics. Fluid mechanics. Thermodynamics. Harmonic motion.
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01420118

01422111

01422422

2

Wandwugnu | 2(2-0-4)
(Basic Physics II)
idaaieuudeu : 01420117

i wslidn AduuzvaRln Weumnand Handgaluldosy

Electricity. Magnetism. Electromagnetic waves. Optics. Introduction to
modern physics.
nananm 3(3-0-6)
(Principles of Statistics)

a o o o

LRI AITEdR Findumied shinnans faianianszane @
wUsas] LAz swanuasA s dure il sl MILANKIIIUN msuanuasieg
ASLANLAIUNR MILINLAheE aifoyanudmiulsznnsifisauasaeslszeng
msiaTeiteyaninud Ml AnuusUTIMLUUNGREY MAAsed M3
aanaELTAEULUUIY

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. Analysis of
frequency data. One-way analysis of variance. Simple linear regression analysis.
MlATziiazaanuuUIEUUTeyaala 3(3-0-6)
(Statistical Data System Analysis and Design)

IniiFeudeuniou : 01418112 wia 01418114

AsAuAUsTUUNY svuudaya uuunenuRaiieims mylinTiziiazasnuuy
Foyarth mesenuuunsUsaLazail MINEIMSIezileya Fllauaziandns
sruutayaneada

System investigation. Data system. Output reports requirement. Analysis

and design of input data. Design of output reports and files. Planning of data

analysis. Manual and document of statistical data system.
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01422425

01422431

01423113

01424111

MyIATERTagamELTd 3(2-2-5)
(Data Analysis Using SAS)
Jefideaduuunney : 01422111

waoad %’umaumﬁmmﬁmﬁla assaUsyleiuarHenguvadiee NITUIU
YoIlE N1TIATINTRYaN NG

Introduction to SAS. Data management steps. SAS utilities and functions.
SAS procedures. Statistical analysis.
AN NAING 3(3-0-6)
(Statistics in Biological Sciences)
Jefieaiuusnney : 01422111

sliavaadoyanialniven Wamaiodn nswSsuiisuasalszying ns
Aaszidayautangy mm@mmumwmamﬁugm wrukUUteuly NsvnagaLuy
wnnedea pTlTsinsannesuazanduius BmeedAlidmnsiwes dull a
wanuany

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.
Faimevily 3(2-3-6)
(General Zoology)

FAveedudad vanmslunsiuunUssandnd waedtaunisvesde

Biology of the animals. Principles of animal classification and their
evolution.
NaNFIINE 3(3-0-6)
(Principles of Biology)

Foluanavesdiilin 1wad uaviunuadTy Wugeans wasdianns ANy
wannvansuesiisdaliiin lasasarnihiivesdaiuazfis duaineuasnginssy

Biomolecules of organisms. Cell and metabolism. Genetics and evolution.
Species diversity. Structure and function of animals and plants. Ecology and

behavior.
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01424112

01424381

01425382

FnenmAUUANS 1(0-3-2)
{Laboratory for Biology)
ipasounnneu : 01424111 vidaSsunioudiu

¢ oA w 7

Utensmslindesganssa waduazdiuUsenauel 1ag avueaaass
\Aoufivesans toulel warwdanuludeii®in adefiwuazdnd fpinsvessaduaznis
uawad nsduiugiasmsa iy vedditia Armanviatevedddldin uasiiaine

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.

Taeinen 3(3-0-6)
(Ecology)
fidenFuuanie : 01424111

AuduiusserinedeiTiauarAannndey wuuuwsunsivaremaanuy Iginsves
a3 Uedednin nauvesdaldin dneineszanns AU sErieEETinlussuy
T woinssu Ivermsaying wazlinaivive finsfnwuenaniui

Relationship between living organisms and the environments. Patterns of
energy flow. Nutrient. Cycles. Limiting factor. Community. Population ecology.
Interrelationship among organism in ecosystern. Behavior. Conservation biology
and ecotoxicology. Field trip required.

Jnrfinsuardunndoumeimeia 3(3-0-6)
(Coastal Ecology and Environment)

Hededuandoumeilima Funadeumeimua Tneineimeimsa 20

Tussuuinanelmaa Seananudaindenmati nsdifing wawvhdefidu Usuiiu

s

afey
Coastal environment factors. Coastal environment. Coastal ecology. Coastal
organisms. Threats to coastal ecology and environment. Case studies and

important issues.
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01425423

01443311

01444312

01444313

01444314

AnstispaaEuazMNUYIEEIA T 3(3-0-6)
(Biodegradation and Bioremediation)

msdedaneedan nuaznIAIUANATLaREduvSdLuUs I aluladns
%uﬂma%’:mwﬁm%‘uauLLazﬁﬂlﬁauﬁﬂuLﬁa‘u AstesameiaznTHuY ey
asdunidandne mauszgndmaliadeenyluana

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.
nsluswunsuA W insaudmIud i saume 3(3-0-6)
(Python Programming for Bioinformatics)

Waenlnseu aednasy andisd dad mseniuniszunim feddumeada ms
Uszananauiy sliawnadiaziaukues nsildne

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

Ufusnsdmiu 01444311

Laboratory for 01444311
Tuganuinseudmivtiasaume 3(3-0-6)
(Python Module for Bicinformatics)
Jefiseaiuuuneu : 01444311

AsMaLangdiu nslusunsuuuulawndin Sawmuniaeluea msdangy
MnTzesRUsznoundn wiudsdnsadouedld anduiug n1susvanana
uiumsuansssnvesBun sl e fiiielinsideys

Sequehce alignment. Dynamic programming. Hidden Markov Model.
Clustering. Principal Component Analysis. Self Organizing Map. Correlation. Gene
expression array file processing. Data analysis using R programming.
Tuganwlnseudwmiuimsauna malfusns 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)

UfURnsdmiu 01444313

Laboratory for 01444313
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01444316  Imgnsveyavnediinen 1(0-3-2)
(Biological Data Science)
wanivenmsteyanisdiiven Jeyelelinduaznisussgndld masenuuunis
vaaoiladind NI NEDR miﬁ%aué’maaLﬂ"?‘laaLLaaIUiLm‘mma“ﬁ’;msaummﬁami
Anseideyalednd ninuflanalumsinnmsteyalefing mauedeyaledind
fhagramsinzidesyaledingd
Principle of biological data science. Omics data and applications. Omics
research designs. statistical methods. machine learning and bioinformatics
programs for omics data analysis. best practice for managing omics data. Omics
data presentation. examples of omics data analysis.
01453483  Upveneans 3(3-0-6)
(Forensic Science)
mvisneway YA nsreRnermansnsumg pnuduiusszninangmans
sunmgRuTRmans unumeswmduandmiidsislunszuaumsgfissiu ms
Auaudouanlagivemanimansuwng wazaalnefunsiuilaeumangiund
IeAEns
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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wuuULdUavalase Iy

seAulTeyayas
AMAdTWugAand AnzIneNAEnS

Sunumheia (eu.ussone-wUfiRng- v Anvaieaues)

1. sedm 01416259 1(0-3-2)
Foirimwlng Wugeansluanaufieinag
Fovmwndangy * Laboratory in Molecular Genetics

2. ywivivalinagluninaivszauuTyenes Fail
() MEIRNE T AN oo
v wnairarnslumdngasinenmansiudio aruiniugmans
(V") Jrnanwizdadiu

( ) Avuaniziden

() wnadwaonias
() AUIMIEMIUNANGRT oo LT S——
3. Jydidaqiyulinau 1aid]
a o v - v ar 1al
4. Jyrndeasauniauiu Lidl
o adar o a w al
5. Juidaniein Ui 1 aunanay w.e. 2564
6. AnguizasAlunmailngein

6.1 ANUEAYAITIEIN
nsldgunsniuasansied] mslassinan Az iYL warnmsafamduaiiumadafiuguily
dwiunsfnwiugamanslanana ﬁﬂmﬁlﬁq1ﬂﬂ'1'5‘&'1ﬂﬂﬁﬂﬁlﬁﬂﬂ%ﬂﬁﬂzﬁﬁlﬁﬁﬁmﬁmmw%’auﬁw%’umsﬁaumﬂﬁﬂ
maiugmanslanadugtuly Wy Wugdennss uaziFomnefidue Dusu
6.2 nadwsAnTufUTAn
6.2.1 TamuftRmuasligunsauacarsadlumsinifiinsmaiugmanilianalaodamnzan
6.2.2 TanansnliansinBuedeisaatdnnsidauaaalnsiwlawniuasainfiduela
7. Aasunes1eiYn (Course Description)
uaenftlumsvhuioamsmatugmanslauana nsldgunsaimeiugmandluana asailuaznsesen
ansadlludfiRmsmsiugaansluana TR uemEIseadidnnsinidauarawainsinlawed nsadadioue
ndedifin mInsnuraUFURNS
Molecular Genetics laboratory safety. Use of Molecular Genetics equipment. Chemicals and chemical
preparation in Molecular Genetics laboratory. DNA analysis using agarose gel electrophoresis and
spectrophotometry. DNA extraction from organisms. Reporting laboratory result.
8. annsdfdau
Seasdamuiiusnglumned 3 de 3.2
9. uNURLEnIINSTAEAMETURAYIUINAsTIUNANTTITBUFIINMANgATE T (Curriculum
Mapping)

seaviduanufivsinglumnei 4 98 3
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.4n. 1-2

wuuLauaraUIuUTITein
saulieuane
AMAANWUGFNERS ANEINEIAERS

$runumhein (euusspe-a UiiRns- v Ansmenued)

FWHIY 01416411 3(3-0-6)
Fadmawnlve WugAansiudanu
-l

Fadvnwoange  Genetics and Society

a ] a - @ o &
. TwirfveuiuugseglumnainnssAuUiyyns Al

() WAEENS VALY NGUATY ..o

() wnedrawsluvdngasivermansiude auniviugeans
() Friawizleu
() Fvuawden

() wmnewidends

") Aimsdmdundngasinemansiudin aneive

a o v a ' 1ol

JafaaTauNnnay il

- d ar ]

g ndaaFsunIaunu il

o Ao o a w s a

Juidavinsedn Fuil 1 Weusanau na. 2564

[

. Anguszasdlunmsian/AJTul 51890

6.1 prddyesneinuazmpalunIUTUUR
mﬁmﬁmmL,?’J'"l'l.ﬂmw'v’uﬁ,mam%ﬁﬂﬁuﬁﬂawqﬁnismLaz‘Liﬂ%mLn*nmqaehqﬁiaﬂgwqmnﬁuqﬂﬁu
Turnildrudondumedineiidursenahaudlademmaiugmaniaguds shliddsannse
Soviniliaghisuiusesinusein 01424111 Fineanieu
6.2 nadwsTAnTLTUTAR
6.2.1 TARaNIN500UIUNTEENEASN YUENIRUTN T TUAUN) VBILLAR SvbwanasugnaTuTiise
woAnssuvesywd uarisnisldlumsAnumiugnsslussiuynrauasysenns

6.2.2 fanannsavanmatiavaugeanuasmsthiuldusslomilumansuwnd
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7. msTsudisum Ul eI

Masuresieden (Course Description)

aduasiin Tassadawazuliiiuesens
WUFNTIU NINANY MTLUNTad NYUBINUAG
WALAENNSAIMURINA SnazLazNTAENEN
Fnuasluuyed fugmaniuazwgingsu wug
aamisuylulal WugmaniusznnIkazns
Aipresiiuguse TR waluladTinmuasiug
ennssyu Fusmanifiunanmiin Wugeans
Fumseuind msliiEnwmainuiugrans
fumas

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

h ;
i

a a a ar s d
IR eIUIuUR Aenaguulas
01416411 Wugeamifudann 3(3-0-6) 01416411  Wugemansiudsny 3(3-0-6)

Genetics and Society Genetics and Society
- {3 al ' a o v =l ' = a _a - v
JfinagLseuInnau 01424111 IVABLIYULINDU sl HALEANIINADY

Sauineu

a - v al [ a 1= a a v i Y a 1al
e aIaunIauiy g g uunIauiy it

Aesunesein (Course Description)
o d
TiwAsuwdas

&
8. ?J"l'il"l‘iﬂf‘-l‘ﬁﬂu

neasdsamuiunnghaned 3 48 3.2

o unufLanImsnIzANIURRYaUINAsEIUNAMsEuTIAdngaIg Ay (Curriculum Mapping)

NeazBoanuiiunngluviaed 4 4o 3
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Sruumheia (w.ussene-gu Ui TR T Anwimgaie)
SAEIU 01416457 3(2-3-6)

- a

Fodnaening FhuuasaTamnediue
Fodvnrndengy Genome and DNA markers
edmiveuiulpeglumnainssiu iy ol
() MeATANSIWIY DUt
) mnmiramsuningasinemansiudio auiviugaens
) Avnawzddiu
() Jvuawzden

() wreiridenas

() FEMIEMTUNINGRT oo L o I
a A = ' v i e .
AuidiaaEsunnnau 01416311 wanWugenans (Principles of Genetics)
a dAw = v @ 1l
Juiideiauniaunu 1aidl
v do o a |
AUNIANITIEIU Fuit 1 {Rounaau w.A. 2564

ar

Soguszasdlumava/Jiulsenein
6.1 ArdndiueInelvuasmaralunIUIUUR
oamnediiuedumeiaflinsaoummuandeatugnssy Fnhluliusleniluduseg
Wannsinums MIWWNE wavgmaUnTIs aradildanaein 01416311 wdniiugmans Hufugufifisame
gmsvanudliludemneinilfoiendes
6.2 nadns AT ufuTAs
6.2.1 DARENINTAERUNVENANTTBNATOMLNEABUBUUUA wavvenmsthlulduselemila
6.2.2 Tananansaataidue wituatingnldeduUinaiidue
6.2.3 TARaNINSONTINAAULLIARLOULEMETT gel electrophoresis

6.2.3 BAmansnirTsinanLauAdueld
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7. aaFuiisunsuTuuenedn

Aedues i (Course Description)
Funvasfivuazdnd MPwzudlug M3
afeaduauasvinmaallumsvheuiiy
Adue wadalauslawdulazidans nanues
amnemaRiEue wenany ABueildis
Towslawdunarildfgenfifuiugmu ns
ﬂszqﬂﬂ%’uasnﬁﬁmimLﬁaﬂwm‘%‘awma
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.

Meduresein (Course Description)

TalBeuuias

- ™ a as s o
TIIY AN TEIYTVURN fewasuuas

01416457  IFLULLALLATOINNNE 3(3-0-6) 01416457 IlunuaziAomuny 3(3-0-6)

Adue Aduwe

Genome and DNA markers Genome and DNA markers
Fysauiounouy 01416456 g daasouNIneu 01416311 Waswianfines

Seuninay

. o v - v @ o a -l a Y] a 1al
Y ifpRTEUNTaUAY g Jafnaasaunsauiu 1aidl

8. annsdgiaau

easduanuivnnglumined 3 18 3.2

= v a =t o = 5 %
9. wLTiuAnINNINENEATITURATEUINASEIUMANTIEEUFIINUANGATE 187 (Curriculum Mapping)

swasduanuinglumnai 4 e 3
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aAdYUgANEn A IngAEns

SuTuneRe (L ussene-s Ui iR Anwdsnued)
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1. swaivn 01416490 6
Fadnelneg annadnw
-

Fodnwnaange  Cooperative Education

e

s

a - s a a
2. sﬂmmmathquwg"lwmmmsxﬂuu‘%zy,mnﬂ% fall
D IR Ve e x L AU ST AU A R ——
) wnernamzluvdngesineemansUasia airiugAans
() Avwawzledu
) Awnaniziden
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Fuidavihsedn Fuin 1 \Fousaau WA, 2564

o v B
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6.1 Aruddesnsivwasmasalun U

o o oa w = v laa A oo v} v
iy sraumeaineiue LA N TRALIAULBILALIR Walomalivhsauiinasguay

wnuldidusulunsianaunwingio Aemsvaunnsdeumsaeuiiviualioaasaal msuiulslaenis

a a &w ' < v daa a = - ' &
s Tireiaundeu Welitaidnluaniaianubaueuanni
6.2 nadwsmiinuiuldn
6.2.1 ﬁﬁmawmsa’l‘&h’mﬁ'maammfiﬂmaﬂ’uqmamﬂunwﬁ%muazuﬁbuﬁmmluﬁamf]ﬁ’&lm‘i
an < o ' o wel 4w
6.2.2 DAnansadeaswariuTNugould

7. maaUisuiisumsuiulpnean

malaseuilasusauning aaenaunIiavin
FeNuLasiEus

On the job training as a temporary
employee according to the assigned project

including report writing and presentation.

LIV NAY e UTUUR Aefasumag

01416490 awiaAn 6 01416490  aniadn¥n 6

Cocperative Education Cooperative Education
iigeadausnnou 01416499 iiseadsunnou gl snidnTeiendl

foasyunau
iseaduniouiu Ity JeigeaTouniouiu Taifl
Mesures i (Course Description) Aedures1eie (Course Description)
msﬂﬁﬂ’ﬁmu'lué'ﬂwmwﬁnwu'ﬁ"aﬂsﬂ liiwAsuuas
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8. 91n1Idaau
easdamuiiusnglumnad 3 4o 3.2
9. unUTikdnInsnIzNEANLiURsYEUINATTIURANSSBUIINMENgaTEs1e Y (Curriculum Mapping)

wasduanuiusngluvaned 4 9o 3
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