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01444311** nﬁ't.ﬂsunmnwﬂwsauﬁm%'u%mnmumﬂ 3(3-0-6)

(Python Programming for Bioinformatics)

wWaanlwsou aednurz enisd Aad NSANTUNITEUAIN Hardun1eadd n1suszanans
Wil wilnwERuAEIIULLA nsdifnw

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

01444312** nslusunsunwnlwsoudmiuiaansaume maufuRnas

1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)
UfURnsdmiv 01444311
Laboratory for 01444311
01444313** TuganwlwseudwmiuTrarsaume 3(3-0-6)

(Python Module for Bioinformatics)
JniidesSeusnnow: 01444311

Msnmeaiu Mslusunsuwuulewiin Saeusndaenlung MSIANGN N15AATIER
asfUsEnoUNan unuiadpsilouiasld anduwus n3Uszmnanawilunsuantoanvosdu n13ld
I‘LJ?LLﬂ'Si.Iﬂ'IU‘]E]'Wﬂﬁ’rﬁtﬂi%ﬁ‘ﬁi):&ﬁ

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.

01444314** Tugamwilwsoudwiudaansaume naufianas

1(0-3-2)
(Laboratory in Python Module for Bioinformatics)
Ujusn1sdmsu 01444313
Laboratory for 01444313
01444315*  pasadrsuuuIaeslusiu 3(2-3-6)

(Protein Modeling)

Hransaunaveslusiu nsglaseairemadlusiu nssrassnstusufueeddysiy ns
asmamansifaluanaveslusiu Smnssulusiv

Bioinformatics of protein, protein visualization, protein docking simulation, molecular
dynamics simulation of protein, protein engineering.

* 13nln vl
** sedyiulge
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01444399

01444491

01444496

01444497

01444499

UPe.2

tney 3
(Practicum)
Hnauliivosnii 200 Falug
Practicum is required at least 200 hours.
3 U0UATITe I mansTanwnazmelulag 3(3-0-6)
(Research Methods in Bioscience and Technology)
winuarsuiouBnmsidemadnermansiinmuasmalulad nMsmvuntymesinside
MIMUKUNITITE MamSeudoiauelasinissdy MykAsIEteya nsulanauaznsinsal ns
Weueanu maiausuasmswieuduatiy
Principles and research methods in Bioscience and Technology, research problem
identification, research planning, preparation of research proposal, data analysis, interpretation
of result and discussion, report writing, presentation and preparation of manuscript.
d = = =
WRIRWIENIIMEIAaR ST wuazwaTulaE 3(3-0-6)
(Selected Topics in Bioscience and Technology)
L'%amwwwﬁmmmam%s?nmwuaxmﬂIuIaﬁ'Luszﬁ‘uU%mzywm%‘ Wtassudioululuusas
NIANTANY
Selected topics in Bioscience and Technology at the bachelor’s degree level, Topics
are subject to change in each semester.
duauu 1
Seminar

m3dausuazeiuremideiuaulamvermansihnmuasinalulad wAUUIYYIng

Presentation and discussion on current interesting topics in Bioscience and
Technology the bachelor’s degree level.

lassnuduinenaansdanmuasalulad
(Project in Bioscience and Technology)

lasinsAuaimieinermansdaninuasimalulad MsiRuItolauslAsInIsITy n1svia

398 nMalsussnuuaznIsiiauenanudsy

Research project in Biosciences, proposal development, research investigation, writing
of report and, presentation of research results.
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3.1.5.2 wividusiaiviuenusngas

01002371

01007275

01011311

01016201

ar o ey J Y
dnmaniwasmaluladdninlsedy 3(3-0-6)

(Introduction to Animal Science and Biotechnology)

fmuswuﬁmammammuammm quenans Inyumans wazmsUTulsniug $ainen
seiuluana waluladPrnmusdn’ $1aas uazdi95usTsu

Basic knowledge of animal science in physiology, hygiene, nutrition, and breeding,

molecular biology, animal biotechnology, biostatistics, and bioethics

waluladdnwdruiie 3(3-0-6)

(Plant Biotechnology)
TiFeaFouinteu: 01424111 uas 01424112

wannsvaamaluladdininmieduiis nnsuss gnaldimaluladTanndmsuites nns
AUUn m'sﬁﬂmmaassmmww nsveIeNuiuaroysnwuiiy MIwaINLgAY n1sdanisuds
MsAUAsINaNEnAs nswananTyRegl ﬂ'mnmnmmamwuﬁuaumiammsmamwuﬁwm

Principle of plant biotechnology. application of biotechnology for plant.
Classification. Plant physiological study, plant propagation and conservation, plant

improvement, postharvest of fresh product, secondary metabolite production, and seed
storage and management.

wannsInnsdngity aywd uasdng 3(2-3-6)

(Principles of Pest Management)

Nﬁﬂiu‘lﬂ‘uLLﬁuﬂ’J"ILH.ﬁEMTEI“UE\‘]ﬂNiW“U Uywe Lardnd LV]FTUﬂLLﬁ”’JﬁﬂTiﬂ’JUﬂ&MWSW’U 1]11‘1:}8

wardnd Mﬁﬂﬂ'l‘SLLauLLU’WI’Nﬂ']'ﬁ]ﬂﬂ’]iﬂﬂi‘W'U uywed uazdnd LWﬂUﬂﬂ'}iﬁ?i?'ﬂﬂﬂﬁW’ﬂ 1.114!'1:}8 LLAE

3

dniuasnisdiniula nsddnwinisdanisuuas dnilinszgnduvas Tsnfin Juftv uarnistanis
AngRvuUUNELHETY

Impacts and damages caused by pest, pest control techniques and methods,

principles and guidelines of pest management, pest survey techniques and decision-making.
case studies on insect, vertebrate, plant disease, weed and integrated pest management,

- J
walulagdanwnmenisineasiiesdy 3(3-0-6)

(Introduction to Agricultural Biotechnology)

wannisveanaluladininnienisineasiiasdy JmemaluladFanangude s
walulad@rnineuiiy LLaumﬂiu‘[aﬂmmwmmauma swdinslduaznisdnnTsnsnensnig
WugnIsw LwaUsvunm"[%‘[umsaamtavwmu1Lwamenamwm‘mamuauwwuwwammwmqmimm

The principle of agricultural biotechnology including animal biotechnology, plant
biotechnology, application of microbes, and the use and management of genetic resources
for researches to enhance agricultural production and productivity.
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01051101

01051487

01058111

01058423

upa.2

- &J
walulagdinwilsedu 3(3-0-6)

(Introduction to Biotechnology)

vanmsvesnalulagfanin TR uvnguazeduveinelulaganmarnein
wiielagtiu we¥Anewarnsrvumsmingdossy ugimnssy waluladfanmluiinusydri
walulagfrninlunissnuagunin welulag¥anmlugnamnssunisndn arumelaefeves
waluladTanmlundvesnguane avsias dunserasmIsUdesgiuandon mswaLevaaln
msuitadu msléusslevimaasugrmans uasfasssu

Principle of biotechnology including the definition and overview from past to present.
Basic microbiology and fermentation. Genetic engineering. Biotechnology in daily life.
Biotechnology in health care. Biotechnology in manufacturing industry. Implications of
biotechnology in terms of law, patents, danger of release to the environment, development
of new drugs, gene therapy, economic benefits and ethical implications.

weluladinSasfuuoanagas 3(2-3-6)
(Alcoholic Beverage Technology)

1lauaENTEUIUNHEAIATB R NLEaNDTDS NSMUANANAMYBIIARAY NSYLIUATS Uay
nanAuTuA S dnsfnwiuenaniud

Types and production processes of alcoholic beverages. Quality control of raw
material, processes and finished products. Field trip required.

wé’nu"ﬁ’mnsiuqmmwnﬁmnwm 1(1-0-2)

(Principles of Agro-Industrial Innovation)

unminggrammnssinens valtgumutesgramnssinees Anudasefuarautiun:
M90S fﬂ‘iLﬁlmi“aFi’lﬁuﬁ’lLLﬁEU%ﬂﬁLLﬁ:’,ﬂ’l'iLLﬁﬁmuM’lﬁ’.}EiL‘VlﬂI‘L!Iﬁg nsldivaluladiiontsweun
tadad

Introduction to agro-industry. Agro-Industrial supply chain. Food safety and food
security. Value addition to products and service and problems solving through technology.
Application of technology for sustainable development.

walulaglulaslwiuad 3(3-0-6)
(Biorefinery Technology)

Pnmnsuazaudirveslulesiniued fagRuuaznszuaunsildlululesliued n1s
HAnuazINYMEUasTINIE TN INIVSALL stuvluleslwueifivarnvansuasndnsio rogh
Tasamisluleslniue’ MIAATIEIIINTRULAL TS TIRR R R d Dy

Definition and importance of biorefinery. Raw materials and processes used in
biorefinery. Biomass production and characterization. Pre-treatment methods. Various
biorefinery systems and products. Biorefinery project examples. Financial and environmental
life cycle analysis.
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01058424  gAATUNTTUNWATTIUNTRULLAY 3(1-4-4)

(Cross Border Agro-Industry)

mwmmﬂmamﬂmﬂIuTaﬂamamnﬁumwmmaumumsu’lumqﬂmm Bnsudssy
Sad mswmmmqmﬂiulaamﬁu.tliih mﬂ‘um'ﬂiuiaamamiwaﬁLLa“iﬂmNaﬁnm%wumm

Differences on Agro-Industry technology and cultural in international countries.
Traditional process methods. Development of processing technology. Application of
technology to produce and preserve traditional products.

01058452  uinnssundnfnsivslnvunsdwiugnsmnssuinuns 3(2-3-6)

- (Nutritional Product Innovation for Agro-Industry)
In'nmmﬁmamsmimmuimaquuw nsidenliTngiuinens Lwamswaumam

nin fusiifiauaivnsinguants muUaauuﬂﬂmmmqumuwmi MSANE159IMIS aan
Lawunis wadamsaduinnssusdsdusimddamnms i fnsfinwiuenaniud

Nutrition to human growth. Selection of agricultural raw materials for formulation
development of nutritional products. Changing in nutritional qualities. Fortification. Nutritional
labelling. Techniques in development of nutritional product innovation. Field trip required.

01058453 ui’nnssuuﬁwﬁ’mﬁtifaé’miuazLﬁaé'ﬂﬁ'lna?w%’uqma’mnﬁu 3(3-0-6)
(Meat and Poultry Product Innovation for Agro-Industry)

o

mwnﬂunﬂswwmmamnmmuaamLLa'“LuaamUﬂ ‘JWEJ'TFH?{WT’UENLUEE%W] nanng
LLUESULUE’]HW) LLqummm&.a“mamﬁm%uafinwu m‘swmmmmnﬁmamﬂmmLuaaml,l,awmaﬁm

v

Un walula EJﬁ!JUTMNLLE“U"JNﬂiimﬁ?‘lﬁ%‘Uﬂdﬁﬂﬁm% maamummaamﬂn NMIRTIVADUANNINUDY
NARS U9

Overview in meat and poultry development. Meat Science. Principle of meat
processing. Market trend and value added product. Of meat and poultry products.

Development of meat and poultry product innovation. Emerging technology and innovation
for meat and poultry product. Quality determination of products.

01058465 msaanwuunﬁﬁamiﬁwmwummiﬁﬂ LHUD 3(2-2-5)

(Visual Communication and Presentation Design)

WUﬁ’luﬂWiﬂﬂﬂ'ﬁﬂ?ﬂﬂ'lWLLﬁvL'WﬁUﬂﬂ']SUWLﬂ‘UE]IﬂEJﬂ']ﬂ‘?iLﬂ'iENﬂJﬂLLﬂ ﬂTiU{_]Uﬁ%i\?
L‘Vlﬂ‘Llﬂﬂ'15E]aﬂLI.‘U‘ULLﬁ“’Ltﬂﬂx‘lﬂ'lWLWﬂﬂ”l?ﬁ‘aﬁ’l‘i ‘Maﬂﬂ']'iE)fJﬂLLU'U ﬂ’l'ﬂ?lﬁLWi]ﬂ'ﬁu’lLﬁ‘HB ﬂ'ﬁ'iU'i’ﬂrlﬂ
msmamu MsULAUBLUTUR msaamm‘umﬁaamfimwsum‘saouamqmimmm

Basic visual communication and presentation technigue using tools and hands-on
approach. Design and visualization techniques for communication. Principles of design, color

for presentation, visual perception, brand presentation and communication design for
marketing tools.
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01251211

01252312

01252313

01252351

uma.2

o g o o« .ﬂ’
RANNISIWIZLADSER I 3(3-0-6)

(Principles of Aquaculture)
Audhlufeafunisimng

erfumsmedssilulsanelg

yiovosdnithideudes

dedndunlan Ui:i’ﬁmsmwLé’aaﬁﬂiﬁﬂuasamwﬁaqﬁu
{ o =3 lO" + ﬁ' d‘} s L3 g
Augfeafudy th o Uagemsiionsifesdniii naangy

Introduction to aquaculture of the world: history and present status of aquaculture
in Thailand; information on soils, water, fertilizers, and feed as related to aguaculture; and
species suitable for culturing purpose.

UWWasNAaUANE 3(2-2-5)

(Planktonology)

dugnaven msunsnszane MsIauunuInvy warrilnvewunasiney ANudAyves
unasrinousouval Asfiddsluth wazuywd Inwvasunasineuuasnisldvs

glyvdanuwass
nau WATANSAUFMBLIY uarsnwian nwiaegng

Morphology, distribution, classification and identification of plankton. Importance of

plankton on water body, aquatic organisms and human. Harmful and utilization of plankton.
Sampling techniques and preservation.

#9580 3(2-3-6)

(Phycology)

e = 1] L L3 o < 4’ 2 o o
dRUgIUIMET N1suwsnszats Msliusylend waneynsadsnudeu waznsdasiuun
wAvyuesamse Jnsfnwiusnaniud

Morphology, distribution, utilization principal of basic taxonomy and classification of
algae. Field trip required.

wialulag¥n e savisiey 3(3-0-6)

(Algal Biotechnology)

ﬂTs'HfU’stal'uﬁmna'msfwﬁ’wmmﬁﬂu,awmm'Lwy‘luﬁ’mmmmuwéu,a:mm'sﬁm'i MINYRI

Aandeu wasnuTanw indunssy whesdon wardu sudanaluladlunsinsdos madudien
Tuna warwelul Slumsifiudemdndasifisans

Utilization of micro-algae and macro-algae for food and feed, -agricultural,
environmental, biofuel, pharmaceutical, cosmetic and so on, including cultivation
technology, biomass harvesting and product recovery technology.
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01252371 Tsauazusanvasdnfin 3(2-2-5)
(Diseases and Parasites of Aquatic Animals)

lsAuazdsaniia ’mfu'Luammwnﬁumsmumaﬂﬁmlﬂ LWﬂHﬂUﬁ]ﬂUﬂHﬂ’ﬁ?U%ﬂEﬂ‘iﬁ ey

Lmedmi{laanuismmnﬂmmmﬂwrw Ta¥a Won uazUTERs19)
Important diseases and parasites in aquaculture industry,

Current technigues in
diagnostic and prevention of diseases causes by bacteria. Viruses fun

gi and parasites.

01255351 aynsAansnaly 3(3-0-6)

(General Oceanography)
(General Oceanography)

ﬁnﬁmuavé’nwm"‘uaw%a HeEyws auUanaailunay ﬂTElﬂ"IW‘UBQL-!’Wi L8 AaeAAUBVIENA
G]@ﬂ']'iﬂi”llﬂ umsﬂnmuanamuw

Origin and nature of the oceans, physical and chemical properties of sea water and
its role to biology. Field trip required.

01255353  mssudasdy 3(2-2-5)

(Basic SCUBA Diving)
Indfideaseuunoy - 01175131

wanmaimiilngldgunsaitiamels sunste 3esiunazmsudlelunsdrduitsly
Aieanuuaondy mstigednegunsadiih

Principles of self contained underwater breathing apparatus, precautions
prevention and life saving, apparatus maintenance.

01255354 dyvnsaansnisnin 3(2-2-5)

(Physical Oceanography)
AniFesdeumniay : 01255351

E“IiJUfP'lW'Nﬂ'TEJﬂ"IW‘UEN'MWM”La aumiawnwamamimuu.am'[.uuwrauwa nwmaaumadmﬂ
1 pdu dhduthag ﬂ’l'iﬁ’?‘i‘mil’lﬂi“&"‘lﬂauaun'IiU‘S'”Emrﬂ anwZlanIENaINen wYeiles 1 lng
wasHadunnsiy ms'lﬂuﬂ,l,ﬂ'suama'sﬂﬁwmmLﬂﬁm‘uauamaamﬁmamummaﬁumuﬁuauama

Auvseans drsaynsmans MIATIgitoyauay nmsfAudaya nsd1Tvaynseans o
MSANWILBNEN LT

Physical properties of sea water and hydrological equations of sea wave and tide.
Remote sensing and application. Physical characteristics of the Gulf of Thailand coast and
the Andaman sea coast. Application of software package to analyze and search for

oceanographic data. Oceanographic survey, data analysis and interpretation. Field trip
required.
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01299201

01401114

01401351

01401431

01401472

UPe.2

WerAmansuazmalulaidniin 2(2-0-4)

(Aquatic Animal Science and Technology)

mn:Jmﬂryﬂmamamﬂssmﬁsvm Iﬂiaa‘swamawnswﬂﬁum mwmmawummﬂu
mwmnsammuauwwm MIMMIUTEN NMswngiEe i mMausgudndi nYMuUIBULAY
'va'uawLﬂmmamuaﬂmwnswﬂnm

Importance of fishery industry, structure of fi ishery industry, introduction to aquatic

fauna and flora, fishing activities, aquaculture, fish processing, laws and regulations related
to fishery industry.

WONWAENST Y 3(2-3-6)
(General Botany)

m'lmmlﬂmmmuammmwm NYINIAINYT @559e7 Sninen QRER TG T Tl
MWwnis msliuselovdanieg

General principles of plant morphology, anatomy, physiology, ecology, classification
and evolution. Uses of plants.

f3sinendosduvasiy 3(2-3-6)
(Introductory Plant Physiology)
JiidesSeuunriou: 01401114 wie 01401115

ﬂ’)’li.l'iwuﬁ’lu“ﬂ'wﬁiiﬂmEJ’]"UBG‘W‘UV]LﬂEJ"J‘UENﬂUﬂ'I“a’LWUIF]LL'ﬁuﬂ'lﬁL'%'iﬁU LUUNUDETY
ﬂ’l']ﬂJﬁNWUﬁﬂE}ﬁu'lﬂUW‘U LAEBIH DTN

Basic knowledge in plant physiology: growth and development, metabolism, plant-
water relations and mineral nutrition.

lulaswmasiamsiia 3(1-6-5)
(Plant Microtechniques)
JiideaSounnou: 01401114 wie 01401115

mﬂﬁﬂ’lumsm%'smé‘haa’wLﬁal-ﬁ'lumsﬁnmaaﬁﬂsznau*vawaaﬁuamﬁaLﬁaﬁwnﬁm
yansse

Practical laboratory techniques in preparing plant materials for microscopy study.

I menluanavasivy 3(3-0-6)
(Plant Molecular Biology)
Aniifeaeusntew: 01401351 vite 01416311

wuamaWsimaﬂamﬂuwumwmns guaUNINIITIIneluivuarszuudog Ay
wmn‘mmawaqw*ﬂuivmuimaﬂauammmm'i‘mmwun' LLuuﬂm'lumsUrunm"l‘zxmﬂmwwmwm
luanalumsinuasuas YQNATMNTTH
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01401473

01402311

01402312

01402313

1me.2

Molecular genetic basic of biological processes in plants and the ecosystem. Plant
diversity at molecular level and phylogenetics. Concepts of applying molecular biology
techniques in agriculture and industries.

= ad ﬂll‘ .J.' dl' -
WUBUBNIWILLRE LB oWy 3(1-6-5)

(Methodology in Plant Tissue Culture)

o

DS BULNDY 01401351
73 o a ey -all’ & J di o
WannskazIsMsu uATesawziisaead Weodouaze oz

Principle and methodology in plant cell, tissue and organ culture.

Fadl |
(Biochemistry |) 2(2-0-4)
Iniideatouniniow: 01403221 vie 01403223 winSsuniouiy

Wwadlazesrsznauvonad Iﬂsaa%"laLLawﬁ’wﬁﬂuaaﬁ'ﬂuﬂsamumsww"mmﬁ’lumaé

asasmetniies laseadne auld vihiiveseslulewsn Wsiy nsnlmasn afim tauleiuazla
wouled wasnisuszeng

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.

U§uansTaed | 1(0-3-2)
(Laboratory in Biochemistry I)
niifoseunniaw: 01402301 wie 01402311 viadEumdeny

UiiRnsSesfilesuasdnines awnlnslvlawes nmsdasdlasaiiesdaluana audh
NINBNMUaEIRI wasnsieseitaluiana Avnssueules wadelasuilnngil

Laboratory on pH and buffer, spectrophotometry, biomolecular modeling, physical

and chemical properties; and analysis of biomolecules, enzyme activity, chromatography
techniques.

a1l 3(3-0-6)
(Biochemistry II)

W

Jiideadounnnou: 01402311

sysAveseulaiuarnnswidelneeule wunuedTuuasimdy Wnmailiiuan
#ane uavladuaizivesansioluana TidupsssivesansUsznoundanugs uasmsdunsesidg
U MImaRuTesitiule waynsmuaunsuantesnestululnsuaslon

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.
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01402461

01402482

01403111

ime.2

Fafivosny 3(3-0-6)

(Plant Biochemistry)

Aviidosdouninow : 01402313

lassasnauasminiveseasuniuadivy Tassadas AR warvinfiniedinmusatisadie
MsduAsILisenas n1smelanslduas wumveduvesnislulewnsn wasdfin masilulasioy L
IngasTuy wazimumnIyiule ssaguesiie uasumuslas WAugd Fuaity nsuanseen
1938Y WarnSMIUANNISS DY

Structure and function of plant cell organelle, structures, properties and biological
functions of plant cell wall, photosynthesis, photorespiration, carbohydrate and lipid
metabolism, nitrogen fixation, phytohormone and growth regulator, plant pigments and
secondary metabolites, plant genome, gene expression and regulation in plant development.

Fuadinsinens 3(3-0-6)
(Agricultural Biochemistry)
IfieaSeunnnoy - 01402313

%mﬁﬁﬁm‘ﬁ'aqﬁ’umSmwwaaﬁmaz?Tmimwgﬁm nalnfugrumstaedlunsneuauss
AaanIzAIATENIINAwInday NsAIUALERIsUNIULAYlsA weallafunivszynd Fuadids
UATINININSINRTSAUSENOUYBSHY 13t HERAusaINSsSLYd N1sUSuUsIRMNNanER
mamsinwmslasmeiaiuginanssy wasmeluladtanin

Biochemistry relating to agriculture of economically important crops and animals, basic
biochemical mechanisms in responses to environmental stresses; pest and disease control;
applied biochemistry for agriculture; analytical biochemistry for agriculture, soil components,
toxic  substances, natural products; genetic engineering and biotechnology for quality
improvement of agricultural products.

waiivialy 4(4-0-8)
(General Chemistry)

ar

ovnoukavinsaivernen sruuRiSendin Wusviadl Ujisead ufa veanalvesuds
a

Asaray quvmamans saunamandindl augauall Bidninsladuaznisusnidulossy nsauas
wa aunaveslessu il

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.
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01403112

01403221

01403222

01416311

HAB.2

UjiRnsiadiily 1(0-3-2)
(Laboratory in General Chemistry)
JniidesSeunneow: 01403111 WIONSBUAY 138 01403119 WSandouty

UJuAnadmiuin 01403111 1dly wi 01403119 willudmsuing aans
ASUNNE

Laboratory work for 01403111 General Chemistry or 01403119 General Chemistry for
Medical Sciences.

GRBIET] 4(4-0-8)
(Organic Chemistry)
FiidpaSeuunneou: 01403111 %39 01403115 W38 01403117

‘ nuiniueiiduvid nmsduundssanvesarsssneudunse Ujfissaiiuaznalnues
Ui afiSlewnd] indivesansedundnlelnsaniuey woarauslas walsundnlalasansuay n1sm
lhssas1svesansusenaudunidlnedinsaninsalng auvfuazUfifse1vesusanaseddines
asusznauiluea woadled Alau nsaduvid outudnsmsurse axfiunaransuszneululasioudug
afin A1sTulewnsn namoelily TUsiy uaznsndondsn

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, derivative of carboxylic acids, amines and. other nitrogen compounds, lipids,
carbohydrates, amino acids, proteins and nucleic acids.

UfjURnmaiaiidunss 1(0-3-2)
(Laboratory in Organic Chemistry)
iidosFoumnou: 01403221 wiawiauiu vise 01403123 wiondoudy

UJUANIsAmIUIY 01403221 ailBun3d wie 01403123 wilduniddmsvinenaans
nIsUWVE

Laboratory work for 01403221 Organic Chemistry or 01403123 Organic Chemistry for
Medical Sciences.

wanviugA1ans 3(3-0-6)
(Principles of Genetics)
Jiireaseuneu: 01424111

WwaduazansunuAdTIReTostuiugmans msteneniugnssusewintlilvdauaslileda
vanmstheneaiugnITTBILUAALAEN AL Ty AATIBVDINLUUAR A1TNUGNTIY N1F
RRGENIEPHRPLGHIITEY mManuvedunarnmsmuauianduresduuaslasliley WugrmaniUiuu
uavdszng Wugnssuuenduefiva Wugmansiimuins
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01416421

01416422

1A.2

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,

wWugaandufURnts 1(0-3-2)
(Laboratory in Genetics)
IniiFeudeunnnou: 01416311 nIansouiuy

UjtRnsamiuivmdniugrans

Laboratory for Principles of Genetics.

WugranTuY L | 3(3-0-6)
(Human Genetics)
JiideeSeunno - 01416311

nMsfenenugnIsuTe sy EdmudnLumg wiirfluasngAnssuvasduuarlnsluley
A iBuleund 3Bn1sddede m3tdauarnslifuinwifeatulsamatusnssuuasns
Usegnimuiiugemaniduylulad Wugmansluiana Wugaansvoaead Wugmansfuusiss
uaRwvesduIndonsonuy e ﬁuqmam%ﬂizmnmazm‘ﬁ"fmuwﬂmﬁammw}'ﬂaﬁua‘mam%uy'wé

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.

WUSAERSNY 3(3-0-6)
(Plant Genetics)
IniidosSounnou: 01416311

= é’ ar £ o - = €
wnAnUgIuaiugmansitlussauTiana n1sAIuANNSUARIBENYaEY MIiAS e
%‘Iuwaqaas‘ummaa“tuLenaéﬁmcazmsmamamﬁ’u§n55umumalﬂwwm%u NISLTYAAUY 115U
veninwzwALaTsTUUN 1S UTUS Yol WBnanmassiililuntsdnwiiusnssuvesiinlusedu
luana

Basic concepts of plant genetics at the molecular level and its applications, regulation
of gene expression, genome analysis of organelle DNA, cytoplasmic inheritance, plant
development, sex determination, reproduction and breeding systems, experimental
approaches in plant genetic studies at the molecular level,
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01416423

01416441

01416451

uma.2

ar

WugAansand 3(3-0-6)

(Animal Genetics)

w

ImreuSuinou: 01416311 WIDWSDUAY

& | ar o £ a o fe e o
wugmmm1Emamamﬁquawu'c;nﬁumen“|iUivqnmwa’l'ﬁ‘iuﬂﬁﬂiﬁﬂjﬁwuﬁﬁm'a ane
Laasﬁ’ua‘mawéﬂsmniﬁuixqﬂm‘lﬂumimLmuwmaaqwauﬁ‘us:uasﬂ%‘w?aﬁus: WugNITUYDY
anvMrAMA LTS nYuE S anvasmadulsauioinludnido snvaeinumulse sl

I

Weynslug iy mplelumatugimnssy Wonsuiudganiaidesdng

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.

o ¢ ¢ & 9
WUANERYRIARLUD MY 3(2-3-6)

(Introduction to Cytogenetics)

b

TideaFeunow: 01416312 wiawdouiy
%‘ﬁmmu,a:wqﬁnismaamaa‘ﬁLﬁmﬁ'urmfhawaﬂé’nwmwaoﬁoﬁ%% AuLUIUTulY
wiugnssu T,ﬂST,:_JI%u,amaﬁLﬁme‘u'wiaﬁ'num:mqﬁ’uﬁ‘nﬁu Mun1svesdaldin nsussyns
o v 4 o v ¢ & o v o« o ¢ a & o
mmmgmmuhﬂwwmummwwau.azmsmwm'iwar?ﬁumsUsuﬂqawuaﬁmazam watadewiu

lupsufodnislunisd n¥ugAanias

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,

ﬁuqﬁﬂam‘wmwaﬁizﬁmmﬁqa 3(3-0-6)
(Molecular Cell Genetics)

JniideuSewnneu: 01424111

nmsinesAUsznavvesiluunieluwas MsIaoduBnaYNISUERID DN YD Y N1SAIUAL
mMavhwedusiiu Tassasaasmihivessesuniuag lnsssveamaduarnisiedoulm Tassaing
uazvihivenBovuraduasatagad nEvIUNsTuddyyunslusad nalnmuALNIWUIYad
masigdulauasnsitaunvsasediiteluviminfiany uazMsALiRliesunenaudTu i
Rerdaslusunensnssy MsunneLazduandey

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.
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01416455

uma.2

e &
Wugranluanalaediu 3(3-0-6)
(Introduction to Molecular Genetics)

niideasoumndou: 01416311

‘[ﬂssamquavwmmaamswusnﬁu TassassvosdiiBue nalnse muwaauammu‘ﬂmana
aummnumnwnmmwmmLau;.a n1ssaumnu’iwwaqaﬁwuﬁmm minawwua N1 DUTUR

LOULD N5ADNSHA ﬂ'l'iLLiJaWﬂLLav'immm‘smumﬂuwmaumm wand n1TaAUsIetianIy
Avthluivernisanand

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.

. ¥
YE1sauAlDAY 3(2-3-6)

(Introduction to Bioinformatics)

JiidpaSouLAey : 01416311

YN =

sudayanstaine msAuAutoya mslilusunsurenunesiientsiesevdiduieg
lalnduazdrdunsneziilu mswSsuifleudmduiealelnduasddunsnosiiy nsviunugfsulsl
maihuelessaiiswesesiduouariusiu uaznsiasesisluy

Biological database, information retrieval from database, nucleotide and amino acid
sequence analysis, sequence alisnment, phylogenetic analysis, RNA and protein structure

prediction and genome analysis.

mMsnaudussrarMuasenluszduluans 3(3-0-6)
(Molecular Aspects of the Stress Responses)
Anfidenieuantou: 01416311

nalnmsiudsdyaauneluead Jadefisdetunuaion NIAIVANNITUARSDN
vosduuarn1sihiuvestusi anudemenidluwadsudunasnaueaies NEVUMTIANTS
nuimanamﬂuaumwmamaa ng«ummmmalﬂmimam nMstaunlinesuenanuiei
Aerdedlusnununsnssy msumnd uae GNP TRRH

Mechanisms of cell signaling, stress-related factors, regulation of gene expression and
protein function, stress-induced cellular damage, cellular detoxification of toxic molecules,
antibiotic resistance, applying knowledge in class to explain research articles related to
agricultural science, medical science and environmental science.
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01416457

01416458
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wugldanssul 3(3-0-6)
(Genetic Engineering )
Afidaaseusnnou: 01416311

waidanislaaudu Mdulowme Msnseaeulasiseituilnauld MsnsaaeudIsy
washeIiindiouueisty maivvinadiduelasuiiiognlenedwena nsseiulufivuas
&0 nsedalusiuSeauduuud nsiestesiutinfienstu nrsudledlusuarorsisuiodumosiioisud
iSeaveMmEwe nsvsvandlimenisinas gaaunTsu n1sund Aaanden wavaauUaendy
Maann

Gene cloning technigue, 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.

FlunuaziATomuenaidule 3(2-3-6)
(Genome and DNA Markers)
riideaseumnniou: 01416456

Flunvasivuardnd Msieseditlun mMsadedueuasvannsialulunmsyawieaiu

Aduwe medalauslawduuasiigens wdnvauedomnemaiidue wissmneidueildizlauila
as R & & I - - T |
wiuwariildi@oriiluiugiu msusvendlduaznisinnsanidenldiaiomane

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.

WugIAINTINURURMS 1(0-3-2)
(Laboratory in Genetic Engineering)
IApuiuuNIneu: 01416456 viienseuiu

msafndiduerivualuwuaiieuasiiy msatananadn nsnsaoulayasefldule
FaUtnuuazaunw Msaiafdueaniiasenilsa madnfdwameoeuluidindinzuazidous
Wue nuanesiutu manssdeuuar ez ueatnay meihuiiteRgens nsviunud
wuledsindiwny

Isolation of total DNA from bacteria and plant, plasmid extraction, detection and
analysis of DNA in qualitative and guantitative, DNA extraction from agarose gel, restriction
endonuclease digestion and DNA ligation, DNA transformation, detection and analysis of
transformants, PCR reaction, restriction endonuclease map.
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01416481

01416483

01417111

4RAe.2

Y2 INeTPauRInDS 3(1-6-5)

(Computational Biology)

a

JuiideaSuuunnion : 01424111 e 01416311

waﬂmsLﬁmmuanﬂu'zn'mmwjaﬂaummai Vlnwuwumu luns@pulusunsureufiames
msmm‘sLtauﬂﬂmu'ﬂauamwnwm m‘iml,ﬁu'ej’uauawm‘unwm miaaﬂLLUUI‘lJiLLﬂSiJLwa’JLﬂi%M
‘WJN@VHW’J?WEJ']LUBW]U ﬂ’l'i'}Lﬂ’i'l”WUE)JJH‘U'J’JV}EJWI’NﬁE]G] IUSLLﬂ'iS.JﬂSJJW’JLV]E]‘ELLEIuﬂ’I‘i'JLﬁi'J“VI
2NN 1ATaTen 1T e ANUALNUSIB A Teuunnas %auamwwmﬂwmﬂmammw
warlnAivel uazdoyaleiind

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, biolosical networks, phylogenetic relationships, biodiversity and
ecological data, and omics data.

WusAansuazitauanas 3(3-0-6)

(Genetics and Evolution)

Juideaduusnnou: 01416311

ﬂsuqﬂmmLUumwaami’[’uwuﬁmﬁm‘mm:mnﬁumﬂ’rmamqwg’nwmﬂﬁ usaduipdey
N19TUINS wAnITmuInsseiusndeia wanmMTATauInssEiulauay gendnvila n1s
NARATUNSEUIUMT IRmsseAumnT1edn sedurtnuayse zavganinvin mmnsalddnlumig
Tiwumg

History of genetics in evolution and evolutionary theory, driving forces of evolution,
microevolutionary  concepts, principles of macroevolution, integrating  micro-and
macroevolutionary process, key events in evolution.

Wugiwinen 3(3-0-6)
(Genetic Toxicology)
Infifeadeuinou: 01416311

ﬂﬁlﬂﬂﬁmﬂ‘w‘b‘ miﬂiymuammam ﬁ"lﬁWlb‘VlWﬂHLﬂﬂﬂ’]'iﬂﬁ"lEJ HANTENUTDIF1TNESID
wad WAzl mwmaaumwwﬁuwv ﬂ'i‘iﬁl’]U‘WU ﬂﬂ‘iﬂi»ﬂﬂﬁﬂ‘ﬂﬂ’ﬁWHﬁl’N"] mﬂ%m*‘uaua
wag Toxicogenomics

Toxin mechanism, risk assessment, mutagens and toxins, effect of toxin in cell and
organ, toxicity assay, application and toxicogenomics.

wAaRaE | 3(3-0-6)
(Calculus 1)

allauavadusoio a‘u‘wuﬁmaaﬁqﬂ‘uml,a"mwivanm mmjaauwuﬁuaumim Uﬂm
Bnusuay ﬂ’liﬂiuﬂﬂﬁ‘l
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01419214

01420115

01420119

01422111

ume.2

Limits and continuity, derivatives and applications, differentials and applications,
integration and applications.

3adinevialy 3(3-0-6)
(General Microbiology)
IeeaSeunnou: 01424111

Wﬁﬂ‘-’l’]ﬂ‘ﬂﬁ‘ﬁ??‘lﬂﬂ? ﬁ]ﬁuiﬂiﬂ‘lmﬂﬂ'}ﬁ"] Iﬂiﬂﬁi'lﬂlaﬂ‘ﬂﬁﬁ W‘uﬁﬂ‘iilﬁ ﬂ"I'SL'ﬂ‘SEUI.LﬁuLﬂ.JLWIUQB
Y ﬂ'li'iiiﬂ‘l’?ll’lﬂ‘lﬁll ﬂ']iUS“‘EJﬂG]W'NﬂWSLﬂUG\‘S 91T RAEINNTIU Td\ﬂl,l,’.]ﬂﬂ‘ﬂll ﬂTSﬁ'lﬁ’liflJﬁ‘ULLﬂ"
NIUNNE

Principles of microbiology, groups of microorganisms, cell structures, genetics, growth
and metabolism, classification, applications in agriculture, food, industry, environment, public
health and medical approach.

aga%'ﬁwmﬁugmmﬂﬂﬁﬁms 1(0-3-2)
(Laboratory in Fundamental Microbiology)
InfifeaSeuannow: 01419211 wlendaniy

UfU@nsdmsu 01419211

Laboratory for 01419211

WandegsdusumaufiRnng 1(0-3-2)
(Laboratory in Abridged Physics)
IniFoadeunnew: 01420119 wanSoury

UdUEmsdwivinidndadisdaay

Laboratory for Abridged Physics

Wandadnedaau 3(3-0-6)
(Abridged Physics)

nafmans savwamans adu @oq Tnihads lwﬂm'ﬁ sud wlvdn mAuusivanluiua
Wand ﬂ’meuaamu

Mechanics, thermodynamics, wave, sound, static electricity, current, maenetic,
electromagnetic wave, light, introduction to modern physics.
wanan 3(3-0-6)
(Principles of Statistics)

Ll.u'm?“mﬂmﬂﬂ’:lﬂuaﬂmﬁ’lﬂm‘i ATasumafiss MIINANEN MTIANIINTZIY Ay

Uy mLLUiamLm.,mmmmmmuw 28U Msuanuamiuy MIUAINUATIBE AISUINUDY
Usnil MsuanuasAingi m3aumumanmmmuﬂsw‘mnsmmuavamﬂs“?ﬂni ATIATIZY
'uamamnumhumw ﬂﬁ'}Lﬂi’luiﬂﬂ?’]&lLL‘IJTUS’JUWNLWEI’J ﬂ’l‘i‘)Lﬂi’?“‘Mﬂ?SﬂﬂﬂaﬂL‘NL&UEJEHN’WEJ
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Concept of statistics, measure of location, measure of center, measure of
dispersion, probability, random variables and their probability distributions, binomial
distribution, Poisson distribution, normal distribution, sampling distribution, statistical
inference for one and two populations, analysis of categorical data, one-way analysis of
variance, simple linear regression analysis,

01422431  &dAn1ediaTnen 3(3-0-6)
(Statistic in Biological Science)

Indidesseusnou: 01422111

vinvasdoyanistainer F3nsdrsrasiatng afifoyunudmivasdssning adnlusa
W158me35 MYNASIETaYATIMUNUTEAN WHULUUNTNAADS MIUATIANSON DL LAY ANEUTTLS
sdAuvaInaiy

Types of biological data, sample survey methods, statistical inference for two
Populations, nonparametric statistics, categorical data analysis, experimental design, regression
and correlation analysis, indices of diversity,

01423113  dm3neialy 3(2-3-6)
(General Zoology)
TrInemasudas wanmM3lunisiwunyssinvuasSauiniseosdes

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

01423351  &339Inevasdnd 3(3-0-6)
(Animal Physiology)

3

IndidesSunnou: 01423113
lrssairuaswihivesiladodnd ssuvofens WNAINITNUYDITEUUAT 9 uazn1s
AIVAY WA IUFINW UaEN15E15909a

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

01423452  mslddninaase 3(2-3-6)
(Using of Lab Animals)

Trideassunrou: 01423113

nsidendninnas BnsUfiRredninnantedragnias iitelWanisvaansratnindey
doeiign 1538 uTINd MmN inaans

Choosing of laboratory animals and manipulation of them in order to obtain exact
experimental results, ethics in using of laboratory animals.
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01423464

01424111

01424112

01424411
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ngiiduiusSeuiiioy 3(3-0-6)
(Comparative Immunology)
TnifaaSousnneu: 01423113

ooulndiluarnalnvesseuugifuiu virlnlelnda Wladtvashaunduud \WSouiisussuy
Qﬁﬁmﬁu‘[uﬁ’mﬂﬁﬁmz@ﬂé’wé’aLtasﬁ’miﬁnss@nﬁ’wﬁq mssgnivesineifuiugiouiioy

1

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

AT 3nen 3(3-0-6)
(Principles of Biology)

Faluanavesdeil¥in waduazwunuesdy WugmaniuasIiannnis aruvannaieas
¥inFedl¥in lnssadauasnihitnesdn fuasite tudineuazwginasy

Biomolecules of organisms, cell and metabolism, genetics and evolution, species
diversity, structure and function of animals and plants, ecology and behavior.

Frinenmaufoanis 1(0-3-2)

(Laboratory in Biology)

INfiRBATeuNnew: 01424111 Wiewdeusy

ﬂﬁfj‘ﬁnﬁm'ﬂ«ﬁ'ﬂﬁawamiﬂﬁu,aza"sum:nawamaﬁlﬁaﬁu \waduazn1sindouivatans
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wulluagwdsnluddl@in o defivuasdng pnsvensaduaznsutaead msduiugniagy
voedelin AruvennvansvesdilEin uastinrine

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.

N1521901WN19T2Inen 3(2-3-6)
(Biological Drawing)

wz‘a‘nnﬁuazﬁnwx‘lumﬂmmwma“"bﬁwmmnﬁ’msmLLaa:nﬁaaa;awsmﬁ weaidan1sinde
meneans LﬁamiﬁﬂLauaLLa:wamﬁ{famﬁwmmam%ﬁamw fns@nwiueananuil

Principle and skill in biological drawing from specimens and microscope. Scientific media
technique for biological science presentation and research. Field trips required.
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MSEIREYAE 3(2-3-6)
(Animal Cell Culture)

vianmmammﬂuﬂ-uamﬁwmLammaaam‘uu@wLaﬁfgl,mmmvmmtavwmtyl,mu“luam.,m
mnmaawamaamm N15ATIRADUN TS Y VRILYAS nsouegadlaeldnndy uaznismam
\WwadAsantInug s nsuunalulaguesnisimig Lamuuaaamﬂu'lwsvlwumumimw-:
ARAMNTTUULALAISUNNE

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

wé’n%’ﬁmwmwaﬁuaﬂmaqa 3(3-0-6)
(Principles of Cell and Molecular Biology)
Fvfideasuunnnou: 01424111

IﬂiGa‘S’MLLﬁ“WUWM‘UaﬂL‘HaEﬂWiLI.F]iIE-JfﬂLLﬁuﬂLLﬂiI?Jm fUUILNOUTBNTESLUNUDET LAY
JUAINIVRNTARAUANNUING DY

Structure and function of prokaryotic and eukaryotic cells , cellular components,
metabolism and the interaction between cells and their environments.
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