01416311

01416312

01416313
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3.1.5.1 swAnidusiainvemangns

VANNUGANERS 3(3-0-6)
(Principles of Genetics)
Jiifeadyuannien : 01424111

waduaraesunuaaiiiedosiuiiugenans nisanevensiugnssusenindulnda
uwarluleda wannisareveatugnssuvelLeaLazngauandy nMeveevens
WULAA ANSIHUSNTIY NSTNaRILaENSYoNNYN NMSYINuYesdukanIsAIUANdINgY
vosgunaslaslulay WugransUsinauasUssring wugnssuueniliedud Wugrans
Fmuns

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.
WugAansUfURNS 1(0-3-2)
(Laboratory in Genetics)
IiideaS ULty : 01416311 vieniourdy

UJURnsdmsuivivaniugenans

Laboratory for Principles of Genetics
Mwdanguluiugeans 2(2-0-6)
(English in Genetics Context)

N13UTILIBUALRAUTIIUNAIYN 917 AINBUAT FAITINTWISINGY LazienansiIvInTs

¢ o o 9] Iaa

maAnemans Mierdesiviviiugeansiitewmuvinwemanisundaslideg
wSaulumsugstuislusunsysynavendn uarnwidendsnisdaadendonly
auARsulng

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

* S uialuy
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01416421

01416422**

01416423

WugAansNye 3(3-0-6)
(Human Genetics)
FyfioeSeusnow : 01416311

mMsmeneniusnITHvemywnumdnsung wihfiuaswginssuvesBuuadiastaley
awemsilituiaund 8n5idade nmsthdauaznislsduinwifeniulsams
WugnssuLaznsUsEynfrmsiugmaniduylulad Wugmansluana fugmansves
s ugrnans Tunsss uafvresdandousouyed WugmaniUssnsuarns
Fannmaerudnlaiugaanduywd

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
WUGAARSIY 3(3-0-6)
(Plant Genetics)
AniideaSuunnnou : 01416311

LLmﬁmﬁugmwWQWuqﬂﬂam§ﬁfU1uizé’UImLaqa N13AIVALNILENIRBNTDIEU N3
s nilunvesessuniuadluradituazn1saenennugnssuiunelelnwnau N3
WAL N1sUsuandnuanALaysruUMsAUTuguasiiy F5nsmaassiildlunisfinm
wugnssuvesiwluseauluiana

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.
Wugmansdnd 3(3-0-6)
(Animal Genetics)
AfidioaSeusnneon : 01416311 wiendeuiu

o (3

WuguNIaenendnwasnIIRUgNITLkazn1sUsTynaiveldlunsuTulTaiugdnd

o

Y

adAwariugeansUszansivsegnalglunsnununeasmauugLasUSuuTaiug

L}

1%
o @ @

WUFNITUVBIENwaUT AN TLATANwar U3 Snvaismadulsaunsuinludniibes

anwazauulsa Msleinenisiniqumadalunisiugimnssy ien1suiudsenis
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01416424

01416441

01416451%**

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.
mawzdsaiedeiensaeninduluiiy 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
Jfidoaouninon : 01416312

wadnnswnzdouiedeii mv’]ﬁmawwﬂumswaLﬁymLﬁaLﬁaﬁﬁvLﬁamiU%’Uﬂgaﬁuﬁ
flasmstnihlfiAnnisnats nMswzidssdnag mawndssuazesnsy ML
uagnssaluslamanad msthluldlududug wadasiieg Aldlunisaedinduluiie
awiilvsin fiAeades

Principles of plant tissue culture, special techniques in plant tissue culture,
mutation breeding by tissue culture, embryo culture, anther culture, protoplast
culture and fusion, various techniques of plant gene transfer, recent knowledge in
related fields.
ﬁuqmam%maawaéﬁmﬁu 3(2-3-6)
(Introduction to Cytogenetics )

< v

A NABUSHUNINDU : 01416312 WIBNWIDUNU

el A [ 1

I WAENANTIUVBUYAANNLINUNNTINENDAGNWTVRIERTIN AIUMUTUTIY

¥
= ! Saa

Tumbeugnssu TaslulsunaznaflinTusdodnvaenaiugnsssAfauinisvesdddin
nsUszgndtha st iUl vnafunsuwduas msinenstaiunsUSuUTaRug R
wazdnd weliadosiulutesufoinslunsfinvitugeaniivad

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.
Wugrnansvesaadsyauluana 3(3-0-6)
(Molecular Cell Genetics)

JfidesSousnneu : 01424111

w* %m%"uﬂga
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01416453

01416454

nsinesdusenevvetluuneluwad  nsdnassdduleuaynisuansesnuesduy
nsmusumshauredlusiu  lassaauasvihilvessssiuniuad lassiwweaead
warnsipdewlm Iﬂsqa%’wLLawﬁnﬂ'maaLéaﬁumaéuawﬁawaé NSTUIUNTSUAS
dyunieluwas nalnaruaunIsuUdad nsiaSeyiivlnuaznmsimuveuradiiie
uvhmehdiante waensinnnusiildinesuienanuifeifuidesluiunuasnssy
Msunnd Lazdsndey

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 learned in class to explain research articles in
agricultural science, medical science and environmental science.
fugrmanslauanaidodiu 3(3-0-6)
(Introductory Molecular Genetics)
Fvfidouduusnew : 01416311

Tﬂsqa%ﬁqLLazwﬁﬂﬁmaﬂawiﬁuqﬂism lassadsvesidule nalnsedulwaduaz sy
Tuanadufetumafiufiomwosfidue nssmsiiulmivesasiugnssu msnae
Wug MITaULIUABUE N13ABNIE m’iLL‘LJaiﬁﬁLLaziwﬂz\‘lmiﬂﬁmﬂu‘ﬁu’umaumﬂV]
wiand mseAuTedimuiuiludne nsanuni

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.
Fransaunabewiu 3(2-3-6)
(Introduction to Bioinformatics)
Jyfideasuusnrien : 01416311

gudeyamdiniver msduduteys mslilusunsureufamesiiientsiinses
avuthrdlelng wazdrdiunseeziilu nsilssuisuaduihadlolniuavdrsunsnosd
Tumavhununfisuld nsvhwglassaiimwesersidueuaslusiu uasmsimseiilu

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**

01416457

NInBUALBIEAMATINUTEAULLANS 3(3-0-6)
(Molecular Aspects of the Stress Responses)
Sovideudeuannew : 01416311

[

nabnnssudsdyaunieluwad Jadeiiieidesiuanuieien NSAMUALINIG

a [] = a 6 @
LanseanYaITuLarN1sTILedlUsAy mudsreneluwaasudunaann

a A [ L o g @ ! (3 ad d’l}
AITNLATIYUR ﬂiamumi%mmimﬂmaqamﬂuaumwmawaa EJ’WUQ‘U’)iJ%LLﬁEﬂﬂlﬂﬂ’T?@@

81 miﬁwmmiﬁlﬁmaﬁmawawﬁ SefiAendeslusunuasnssy Msuwng uay
Aaundey

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.
WUGIFINTTY | 3(3-0-6)
(Genetic Engineering |)
JyfideaSuusnnen : 01416311

wmedanslrauiu fiduenwny nsrsadeukaslinTeitunlaauld mInseaey
SiuameiBidndauueisdu maiulinafiduslreufitognlenedweisa
nseneBulufivuardns nsnanlusiuireuduuud nslinseviutinfvesdu nsuily
Muuaroriiduiedunefiflosud indosmnefidue msUssgndldmensinens
QNAMNTTY NITUNNE Fanndeu warAuvaonTunieginm

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, ggnome
editing and RNA interference, DNA markers, applications in agriculture, industry,
medicine, environment and biosafety.
Flunuavipsosnenfisue 3(2-3-6)
(Genome and DNA Markers)
Aiieasuusnmiou : 01416456

Sunvosiiguardnd medmseidlun msadafidueuazndnnismilvlunisyiau
Rerruiidue walalevslnetunaridens ndnvensomsneynafiduie wismne

AduefldisloviladunasildRdensduiiugu mdssendlduagnsiiansanidentd

LASIMLNY

e ’“J‘ﬁ’lﬂ%'uﬂga
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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.

01416458*  #uFIFINTIHUJUANTS 1(0-3-2)
(Laboratory in Genetic Engineering)
Ffideusuusnnen : 01416456 viienwioufiu

nsafemduermusluwuaiiSowariin nsafanaadn nMsnTadeULaIATIEY
MduedsUTnauasaunIn msainndueaneasznilse nMsdnfioueseilel
fasnumzuavidoumiiue nsuanesiudu nsnmvdeukar AT ITERIOuIDaAENAY NS
YUFA3RTe15 maviunuiieulesddindinne

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.

01416461  FMINLUTIABUNIUADS 3(1-6-5)
(Computational biology)
Jiideaeumnriou : 01424111 vi3e 01416311
wénmsifesduRnfudinendrenfiunes Fvritugu lunadeulusunsa
poufanes Nsdanmsuazdafivteyanisdiine nsuiauedeyanisiinivnel ns
sonuuulusunsufiolinssidonamsdvinendesdiu msdmseideradainensada

Y U

TUsuNsHABNIILABS LAY AITIATIEANINAIEVNTIINGT 1ATUEN TN
ANFUNUEI T TUINTT TeyaanurainuaienisBinimuazinaive uavdeyale
find

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.
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01416471

01416481*

01416483**

01416490*

v 13

WUFANANIUTEYINT wazUsinandesu 3(3-0-6)
(Introduction to Population and Quantitative Genetics)
Aviideasuusnriou : 01416311

Usernsauna n1swasuuasuiiveueada nswasiuguuUlduiusnssalag
SvEnavosBuvatng ANARIEAGITENIINASERRA dNSIUENTTY Snvaeiugnssy
wuumsalaas nsfigesiuszansaunalagliinsomngluiana

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.
WUFANAASUATTINWINTT 3(3-0-6)
Genetics and Evolution
FfesSsusniew : 01416311

Uszimnuduunvesnslitugenans@nuitaunnisuasnguiiiamunns
ussiulnBounATauns wnfeisannmsserusninin wdnns3Taunnsseau
yilauazginitviln MsnaukaunNTEUIUNTIIAINITEduRNTIYEn seRuriouas
svouganvile wgnsaldrdgluniadinuinig

History of genetics in evolution and evolutionary theory, driving forces of
evolution, microevolutionary concepts, principles of macroevolution, intrigrating
micro-and macroevolutionary process, key events in evolution
WU eIne, 3(3-0-6)
(Genetic toxicology)
Fyfideaieusnneu : 01416311

natnnsiinfiy MsUsefiudnindes asfiviviiliiAnnisnats nansevuvesansive
Aolwad uazeiydr Nsvadeuauuiiv a1siiuie nsUsvyndldarsiiveneg nsld
gm‘ﬁaga ez Toxicogenomics

Toxin mechanism, risk assessment, mutagens and toxins, effect of toxins in
cell and organ, toxicity assay, application and toxicogenomics
AvniaAnY 6
(Cooperative Education)
AgiidouSuusnniou : 01416499

msufjiRnuludnuaeninmudingm aulassnuilsuusumnenasnaunis

INYIUNULRENITUEUD

« Judalnal
i ’?"mﬂ{uﬂ;a
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01416496

01416497

01416498

01416499

01416411**

On the job training as a temporary employee according to the assigned
project including report and presentation.
Sesamgmsiusaans 3(3-0-6)
(Selected Topics in Genetics)
JudifesFeunniew ; 01416311
defhaulaynaiugmans wdeFenddsululuusiaznianisiing
Interesting topics in genetics. Topics are subjected to change in each
semester.
GHE0Tg 1
(Seminar)
msi‘hLauaLLaaaﬁUsﬂEJﬁ'g%aﬁmauhmqﬁuqmamﬁuizﬁuﬂ%mzywm?
Presentation and discussion on current interesting topics in genetics at the
bachelor degree.
UggmdiLeiy 3
(Special Problems)
nsAnwAuAIMIRugmMansITauUTyyes wezdsussadouiuseau
Study and research in genetics at the bachelor degree level and compile into
a written report.
lassnuiugeans 3(0-9-5)
(Genetic Project)
MIAuAIMIIRLgAmans nsiawdaauslasinisisy n13viide nslsuseau
MEIMYIEEns N13aTUNaLATINITINY aensuauaNaNEIzINTg
Research in genetics, proposal development, research experiment, scientific

report writing, research project conclusion, academic presentation.

3.1.5.2 i fdusiinvemdngasiduiviuing

Wugenansiudaay 3(3-0-6)
(Genetics and Society)
InifeaSuniou : 01424111

waduasdin laswaauarvihivesasiugnssn MInan nsusatad ngues
suea Msivuame SnvaziugnssufimuausisBuuleasiulsume Snuazuay
nstevendnuurlunyed fugmansuaswgAnssy fugmansduylulad Wugmmans
Usgrnsuasmaliaseiiuguseid walulagTinnuaziugicmnssy Wugaansiu

AMNMEIR Rugransiuniseysny nsliAUInwmiuiugmans umnesy

i "“J“mﬂ%“uﬂ;o
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01002111

01002331

01004211

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

3.1.5.3 eAnidusiainuenvangns

Inmanswazmeluladinudn 3(3-0-6)
(Animal Science and Technology)

AudfesnsHandaimadSfunIninYnTaIvaug ndninermaniias
welulasnsndndns Mstansrhiuuaranndon nanantuUsuavsandasiann
&0 MspanaUadnd wunldunsudndniluouian

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.

U & o

MIUTuU g 3(3-0-6)
(Animal Breeding)
JiieaiuuInnou : 01402311 wag 01422111

Uadufiddvswasionandnvasdninniuiaineg wannslunsuiuuseiug ms
fnevendnungsneY MeRugnTsa nsAnuuenanIud

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.
INYIPNENTATULIAS 3(2-2-5)
(Insect Science)
Jfideaiuusnrie : 01424111

FPINYMUA FUFIWINGT 1TTIALALMITIL &39IV Tneing) ATwuinis
LaYAIUNAINUETEY N1STAMINARY MIAUMBEI NMSIAUINYILEENNTTHUNLIEY
WﬁﬂﬂqiﬂQUﬂNLLNaﬂ

Insect biology; morphology, life cycle and development, physiology, ecology,

evolution and diversity; insect classification, collection, preservation and

identification. Principles of insect control.
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01007472 wdnmszds el 3(3-0-6)
(Principles of Plant Tissue Culture)
Juidieadeusnneu : 01007371 uag 01401351
mﬂﬁmazﬂiﬂwﬁmaqmiwaéﬂmﬂm?jaﬁmﬂwﬁﬁ]
Technique and usefulness of economic plant tissue culture.
01015231  Aneeaniuasinalulagaiuiyls 2(2-0-4)
(Crop Science and Technology)
addnuesiivlsdesruuinevadan mssuunwaviedeny duiide a35Imen
nskanTugLar N sUTuUTugaanmsmzUgnuasiinaineinisndn ssuumsvagn
Larn15Inns Inenisuasinaluladiudaiugiiviasugia
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.
01015471  wAnN1SUTUUSTIRUTY 3(3-0-6)
(Principles of Plant Breeding)
fidesSounnou: 01416311
winuazisnslunsuiuusaiugite Ine3snauiugindeniuguazisnisduy
il flumsuuugeiudive
An introduction to plant breeding with emphasis on genetic and cytogenetical
principles used in crop improvement.
01051312  SxUUTINMLALAINTTUVRREUVSY 3(3-0-6)
(Biological System and Activities of Microorganisms)
Aiifeaiuumniou : 419211 uag 419214

dugnAnendnuuzianizn1sInvinanyiarn1siulnveRaunIdenanssudn

9

o w |

dfy dudszneurenad wavansnugnssy seuuteulel nihwasndanuitieades
AUNTEUIUNITTININ
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

AsnBedn sy 2(2-0-4)
(General Aquaculture)

UseiRnsidesdniih mdmlufefunsmsdssauardnihdug nmsas
U9 Msldde miliems Lazdmiliiedesiunsinzidesdnsi

History of aguaculture; general information on breeding and cultivation of
fishes and other aquatic animals including pond construction, fertilization,
feeding and related problems.
qurmansidesdiu 3(3-0-6)
(Introduction to Forestry)

AMSATDIMINEINISTIURRAEAInEeN NSnensUlluaznsUalsl wnfn
fugnilunisfanisvinensinldl msdamsiuioy3ng duaswgiia uaztiguay nisld
Usglerdanny msusesrduiuduazduaduvnld swddsuasmsimuninld msudns
ninensUALa

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.
msaﬁﬂﬁm%’wmﬂmazﬁqLLfmﬁau 3(3-0-6)
(Resources and Environmental Conservation)

wnfn wasndnnseynEninenTuasAunndeunusTTueiR uasTiuyudaiatu
AMUENRUSTEMINIMSNEINSTUsTUUSTSNEA Jgywinnisdanisuwazmsiduselovl
nansEuNMTlIngmansuazeluladsonineinsuardmandon nsewiny
n$nensdunedenfumsimuassgiaveUseime

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

e uaraLRaINuaIBvawlasU il 3(2-3-6)
(Biology and Diversity of Forest Insects)

mMednn @35m0 maiulasasmswanvesaaill Jadedwanden
WoANTIH N3IAINAVE LAY ITAININTT ANNVAINYATBLAYNNTOYINY A NENTWS
sernauaslsl iy wardannden mamussiarnslivstlond nssuTm LAt
nsiudnuusasls Snsfnwiuenaniud

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

Usgid o wdnuasuwadalunisuiulseiuglitn nssuiunisuiuugeiuglidtn
msdansuvansdaldinunin uaznisudandlsifiuiuussiugudn Snisgauuen
07U

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

mmiﬁﬂﬂﬁmﬁuﬁm@u%m NEINAINEN @33N TarneT MIsdananamy
wagdTaunnis nsldusylestannive

General principles of plant morphology, anatomy, physiology, ecology,
classification and evolution. Uses of plants.
a3sinendosiuvesity 3(2-3-6)
Introductory Plant Physiology
Jyfideasuumnneu 101401114 uag 01403221

ﬂmmitﬁaqﬁumqa‘%ﬁmwaaﬁ%ﬁL?{aﬁaaﬁ’umﬂaﬂmLLasmiLaﬁfg PUNGILRER
Auduritusyesiniufie uarsnevns

Basic knowledge in plant physiology: growth and development, metabolism,

plant-water relations and mineral nutrition.
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01401473

01402311

01402312

01402313

sufeuiinsmzdoaiiedofiv 3(1-6-5)
(Methodology in Plant Tissue Culture)
FufisieaSeunnnen : 01401351
wénmIuariEnsUfiRvesmamsisaend iobounseiuisiia
Principle and methodology in plant cell, tissue and organ culture.
Fumdl | 2(2-0-4)
(Biochemistry 1)
SenfidoaSausnnew : 01403221 wie 01403223 videiizuniouiu
waduazasdUsenauveead Tnsaduarminfivenilunssuiummmaduaily
a8 ansaranetines Taseade audh wihivesnslulewnam Tsiu nseihedsn
dim wouley uazlaeuled wasmaUssynd
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.
UHuRNs¥ 1AL | 1(0-3-2)
(Laboratory in Biochemistry 1)
SenfigoaSausnnew: 01402301, 01402311 vialSeunsauriu
UfoRnsizesiievuasinines awnlnsllawes nssraedassaiwesiluana
audRnienienmuasiadl uaznsiesesidaluena Aanssueulesd welalasinlnn i
Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of biomolecules, enzyme activity,
chromatography techniques.
Fwadl i 3(3-0-6)
(Biochemistry )
fiFeaseusneu 101402311
sssumdveseuludiarnsissufitonlesoulesl wunuedTuuwasdindaanu F0ns
Wliunnaansuasfiduasizivesanstiluena Frdunsgivesesusenoundanugs
LaEMs FUATITIMBLEY NMIMEINUVBIRDUBLALNITAIUANNITHERIDBNYRIEULY

Twsuasleon
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Nature of enzyme and enzyme catalysis, metabolism and bioenergetics,
biomolecular degradation and biosynthesis pathways, biosynthesis of high energy
compounds and photosynthesis, DNA sequencing and control of gene expression
in prokaryotes.

01403111  iadivily 4(4-0-8)
(General Chemistry)

pxmaulavlATIaivesnel sruuiieenn Wussiell UjAseedl uita voaman
109Ul arsazane gaummamans saunamaniiall auga il Bidnnsladuaznisuan
sruduloseau ninuasiua aunaveslessu inilin

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, ionic
equilibria, electrochemistry.

01403112  ARvhlUAAUGTRNS 1(0-3-2)
(Laboratory in General Chemistry)
IiidoaSuusnnou ; 01403111 viewdoufu
UjURnsdmsuin 01403111 aiivily
Laboratory work for 01403111 General Chemistry.
01403221  \p3BUN3E 4(4-0-8)
(Organic Chemistry)
AunfidpaSuusnniou : 01403111 wie 01403115 wio 01403117
VERMAALiBUNId n1sduunUssiavvesasuseneuduvisd Uiseueiuaznaln

veaufisenameslewd wnilvesansuedid lalasmsuou weardialan welsuuin
lalasAsuau mMsmlassasiewesdnsusenaudunidlaeisnsauninsalnl audhuas

Uffiseves uoanesed Bnes arsusyneuiiuea ueadlen Alau NInduvsd syiusnIn
duvsd llunazarsusznavlulasiaudug afia mslulansn nsnexdlu sy uavnsn

a Sa
ulInasn
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01403222

01403231

01403232

01417111

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons,
alkyl halides, aromatic hydrocarbons, structural determination of organic
compounds by spectroscopic methods, properties and reactions of alcohols,
ethers, phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, amines and other nitrogen compounds, lipids, carbohydrates,
amino acids, proteins and nucleic acids.
wildun3daimudRnis 1(0-3-2)
(Laboratory in Organic Chemistry)

Fwiideaseusnnew : 01403221 visowieuiu

UJuRnisdmsuivn 01403221 \ailBunsd

Laboratory work for 01403221 Organic Chemistry.

Uz innaai 2(2-0-4)
(Chemical Quantitative Analysis)
Jeiideaeusnnou : 01403111 %30 01403115

ninnsuaznszUIUNsiuns sl addrmanslusuidouisinsey ngu]
TudSinadinses msesesilaethmin mstrsesilasnsininga nslnmsanse-
wa mslnnsalasnisifianzneu nslnmsalasnisifinaisi@dou nslnmininend
vanmstugiuresaninsilawyEuuuganay

Principles and process in chemical analysis, statistics in analytical methods,
theory in quantitative analysis, gravimetric analysis, titrimetric analysis, acid-base
titrations, precipitation titrations, complexation titrations, redox titrations, basic
principles of absorption spectrophotometry.

UJuRnsusunadipsieviniaad 2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)

IgiidoaFounniou : 01403112 vde 01403118 waz 01403231

WIaWsouAU 39 01403233 RIaNsouu
wadakarUJuRn1snnasinseiusinumied

Techniques and experimental works in chemical quantitative analysis.
LARASH | 3(3-0-6)
(Calculus 1)

afiauazanusiaides eyiudvasilaiduuaznisUszend Andseyiuduas nns

I3

Usegni USiuduasnisussynd
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01417112

01418222

01419211

01419214

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
upanad Il 3(3-0-6)
(Caleulus 1)
Fdifeasuuanion : 01417111

sondiaanuflf euustos Yiiusvanedu aunsidseyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary differential
equations.
mMsUszyniBumesidaiemsnidiud 3(3-0-6)
(Internet Application for Commerce)
Afideaiuusnnew: 01418112 wie 01418114

pufilesduAiusumesidn wadeuaziedosioamivdumesidn dadliiu
nseenuuularmMsiRfiegiv ssfauazmandudludumesidn amnuuaenadely
Suwmesilln svuugudeyauudumeside Tsunsudszenduudumesidouay
Ranlnliu

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.
TNy 3(3-0-6)
(General Microbiology)
JriidpaSeuinney : 01424111

VANNNRaTIINET JEUNIEYTAR1 IASIESVBALAR WUGNTIN NMTASUUAT Ly
UNUBATN NMTIAVIIAYY NTUTEYNANNNITINEAT 8IUT REIVINTIY Awandeu N3
a’]ﬁﬁma“ULLﬁﬁﬂ’ﬁLLWVﬁj

Principles of microbiology, groups of microorganisms, cell structures, genetics,
growth and metabolism, classification, applications in agriculture, food, industry,
environment, public health and medical approach.
ﬁ;a%ﬁwmﬁugfmmﬂﬂﬁﬂ’ams 1(0-3-2)
(Laboratory in Fundamental Microbiology)
IfidieaSeuanteu : 01419211 wiewdoufu war 01424112

UjuRnisdmsu 01419211

Laboratory for 01419211.
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01420113

01420114

01420117

01420118

01422111

UfuRn1swa@nd | 1(0-3-2)
(Laboratory in Physics 1)
AiidesSuusnnou : 01420111 wdewiouiu wie 01420117 Wiendeuriy
UfTRNadms U aNdRlU | vieandiugiu |
Laboratory for General Physics | or Basic Physics I.
U URNsHEN Il 1(0-3-2)
(Laboratory in Physics 1)
Jureaiuusniou : 01420113 uay 01420112 wiondeuiu wie 01420118 wSe
WO
UFtRnsdmiuin Handvialu | vieNandfug |
Laboratory for General Physics Il or Basic Physics I.
MAndfugm | 2(2-0-4)
(Basic Physics 1)
narnans narmansvesiva gumnarnans nsdeuiluusiiuein
Mechanics, fluid mechanics, thermodynamics, harmonic motion.
AAndnug I I 2(2-0-4)
(Basic Physics I1)
Avfideadeuinno : 01420117

(%
L1

Tl uslividin eduusivdnlnih eueans WandealuadiUaasiu

Electricity, magnetism, electromagnetic waves, optics, introduction to modern
physics.

VGIGAL 3(3-0-6)
(Principles of Statistics)

WRAHANAEITUAEDR Faiadumisd diarinate fianisnsyane dudses
WasNITHINLIIAUINIT TuveaiuUsdl MsuanuawiIuy nsuanuasiee nsuan
W39UNA MILANUIMBYN afiReyuudmTvUsTrINsReLaraIUsseIng N3
fim‘;wﬁ'ﬁaz_gammﬁ NTIATIZH AULUTUTIULUUMLAED NMTIATIZH Nsannee
\WWaduluudg

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.
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01422422

01422425

01422431

01423113

MIUATVUATBNUUUTEUUTOYRARR 3(3-0-6)
(Statistical Data System Analysis and Design)
uiidoudsuanney : 01418112 wie 01418114

M3AuAUTEUUNL IwuuTeya WUUTIEURETIFBINTS MIATsilasosnuuy
Tayaud MIsenuUUTIBNURALAEITY NMIMUNUNTIRTiteya filouaziondans
eEANIGRHEVRRERE

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.
R EALGHE PRI 3(2-2-5)
(Data Analysis Using SAS)
AnfidiesSeunntew : 01422111

wwaeiu funsunisianistoys essaussleviuasileifurewuea nsvuaunu
YDIUYE MIUATIEHLoYaN1Eds

Introduction to SAS, data management steps, SAS utilities and functions, SAS
procedures, statistical analysis.
adfin19¥inen 3(3-0-6)
(Statistics in Biological Sciences)
JfideaSuumnneu ; 01422111

yinveiteyannTVine) F8d5iegn maUieuiisuaesszring M3 e
Yeyauvangy n1sesnuuunmsvinaesitugu uukuLUeLly nInaas Uy uineidea
NIIATIERMINA0DYLATEVNFUNUS o 1eahinlildansTiwes fell euvainvais

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.
Fnine il 3(2-3-6)
(General Zoology)

FINEWNIUERT MANATIUNTIMUNYTEANERT wardiauinisvesdn

Biology of the animals, principles of animal classification and their evolution.
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01424111

01424112

01424381

01425382

NANTAINYN 3(3-0-6)
(Principles of Biology)
%ﬂmaqamaa?@%ﬁm A UaTLIUNUDATY WugAans uaziTauinis manu
wanvatvewindditin lassadnuasnindvesdniuas ity TneinguagwgAnssy
Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and
behavior.
FINeaUfURNS 1(0-3-2)
(Laboratory for Biology)

APRUSUNNDY © 01424111 VSaBEUnSaunu

€ A

UfiRnsnsldnaesansimi waduavdiuusznauted wad [evuwaduasns
\ndouiivesans woules] wasndluddiin deidofivuasdnd Jginsvensaduasns
wlawad N3 uiusuaznisialnuesdsdiiin mnumanvansuesddiTin uay
Unenen

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.

UIAINEN 3(3-0-6)
(Ecology)

SyfideaSuuannou : 01424111

a aaa

AudiussEninsddiTinuarAnden wuuusuns naveswdsau pinsves
a5 Uadudnfin nauvesdsdidin dnminewssung AruduiussewinededTinlusyuy
Qv neAnssy FAMe1nseyiny Laslinafivive) dn1sAnyiusnaniui

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.

Tnrineuardsindoumelmea 3(3-0-6)
(Coastal Ecology and Environment)
Uadvdanndoureilmeia Aunndonmelmeia TnmMneveiimes 3dTinly

seuuiineneilaveia Suanaudwnndeusieily nalfinw wayvstaMdu Useiu

[

deiny

<
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Coastal environment factors, coastal environment, coastal ecology, coastal
organisms, threats to coastal ecology and environment, case studies and
important issues.

01425623  mstevaanauaynTiuynINEInIm 3(3-0-6)
(Biodegradation and Bioremediation)

NSERLAAIUNIITININUALNISAIUALAISHAN D UNSELUUSTTUAT WAluladnns
fugmedanmdmiviuuasildnuivudeu nsdesansuagnsituy maanmaes
a139unIgnanA1a n1susyndwediadeniluana

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.

01443311 nstusunsuNwlnsoudmsuTransaume 3(3-0-6)
(Python Programming for Bioinformatics)

wWaenlnseu aednusy 915158 fan nisrniiunisgunm fendunieadd nns
Uszananauia IHAN A LAZIIURULA NIEUANY

Python shell. String. Array. List. Image manipulation. Statistical functions.
Fasta and genbank file processing. Case studies.

01443312 mslusunsunwlnseudmsuiiansauna nMaufiRng 1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)
U URnsdmsu 01443311
Laboratory for 01443311
01443313 luganwilwsaudniuTansaume 3(3-0-6)
(Python Module for Bioinformatics)
AiideaSuusnney 101443311

MINEmgEiU nMslusunsuuulaundin awunnsrenlua n1sdangy nns
ArTeviesAUsvnounan unuRidnszileuesld anduiud n1susvanana uilunis
uansoenvasunslilusunsunmensiitedinsyideya

Sequence alignment, Dynamic programming, Hidden Markov Model,
Clustering, Principal Component Analysis, Self Organizing Map, Correlation, Gene

expression array file processing, Data analysis using R programming.
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01443314

01453483

luganwilwsewdmsudansauna naUfdRnag 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)

UjuRn1sdmiu 01443313

Laboratory for 01443313
UAIvemans 3(3-0-6)
(Forensic Science)

AUMINELAYITAIUINTYBNINEIAEASNITUNE ANUFURUSSENININEEEdRNS
Msunndiuifeans unumvesunnduasidiutinfisharlunssuiumssfisssa s
AuauasuaiulegInenmansninsunmg uavenalneiunisiuilanetundngiuna
Iemans

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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