M an. oudiilunistlrzama,d 41 1560
adui.,..... L Loggmay sk

@ ]
“ﬁ%b’auaa‘?a5’%?’1’....@.5&5}.&1?}.&..25 60
3.1.5 A1a5u18s183 Y0 ’
3.1.5.1 swiniidusiaivivewmdngas
01419211  ga¥Hveiily 3(3-0-6)
(General Microbiology)
Juiideauuandey : 01424111
nANM4IaTIIMEAUVIETnn1e TaTeainesagaanuanIsunaaey
WAZLUIWNUBATY NMITAMLIAMY N15UTTYNANINITNEAT 8IS BRAUNTIY
Awandouns d15150E LazmIund
Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in
agriculture, food, industry, environment, public health and medical
approach.
01419213  ga¥7Avewilumaufdiinng 2(0-6-3)
(Laboratory in General Microbiology)
IdideaSounneu : 01419211 wiendoufuuay 01424112
UuRnsdmsu 01419211
Laboratory for 01419211
01419325  §13meEN 3(2-3-6)
(Mycology)
Jniideadouninou : 01419213 wia 01419214
Fughuinen masguastadefing aewudddiainig msda
nanuarszytiln nshluld Ysdenivazinwwaaie 51 uazBad
Morphology, srowth and affecting factors, phylogeny, classification
and identification, application, advantages and disadvantages of

mushroom, mold and yeast.

** JUiulse
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01419341**

01419351**

01419361

AUNTUITIUVBIUUATISY 3(1-6-5)
(Bacterial Taxonomy)
JuriidaaSeuniniou : 01419213 wie 01419214

ydneynaisuTBUATIZE MIksntayTavianiuendy nisszyeie
lpganAdnumeynsdugiuive) Taell d55Ie1 wasymagsuiven asssyila
Tae38590157 msseylaslddudseneumaniiveuead wedamsdluanaiite
mssryrdauueiiefinadsds uanmandsdild vénnndudeuuniitey

Principles of bacterial taxonomy, isolation of pure culture from
habitats, identification on the basis of morphological, biochemical,
physiological, serological characteristics, rapid method identification,
identification by chemical composition of cell, molecular techniques for
identification of culturable and non-culturable bacteria, principles of
bacterial preservation.
A3T MY 1WBIFUNTY 3(2-3-6)
(Microbial Physiology)
IuiideaFeundey | 01419213 uie 01419214

asdUsvnaumanll wasniivedassadeuessadadundd duda
é‘i’mgmuaxmimgﬂuamw syuumaduuds fuendy uaslnruinisveasad
9auvd maliulnssduiad Aadiiady Leadiindu uasinduased loules
waznalnNITAIUANNTZUIUNSUMIUDATY

Chemical compositions and functions of the structures of
microbial cells. Morphogenesis and differentiation, quorum sensing,
habitat and nutrition of microorganisms, cell growth, dissimilation,
assimilation and biosynthesis, enzymes and regulation in metabolism.
IngngiAumy 3(2-2-5)
(Immunology)

ideTuuNnew : 01419213 wie 01419214
wanNNITNUFIUNNTEUUANAUY plAuAulaeila A1seauauaImIg

as

Aunilegn1sasuaufiveduaslngarfeigad lwadifeidasiussuugiiaui
A

i
Ufisenserinueudlaunasieuiuen aziaunAvesssuuniinuiu nsugn
fheefursuanilode

Basic principles of immunology, innate immunity, antibody
mediated and cell-mediated immune responses, cells involved in immune
system, antigen-antibody interaction, immunological disorders

transplantation.

** JeUiuuse
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01419371

01419372*

01419390

TLUURUGNITNYBI9AUNI 3(3-0-6)
(Genetic Systems of Microorganisms)
FiiFeosdousnieu : 01419213 wie 01419214

FBUUUgNTINLAN T UM It evaatugnIalulifa wuailSe
weARluslodv fas 51 uaziin MsUsud nsuwusaou waznInaewug
Wrvveuvaaidu Wslawaaniiadu uasWugienssy

Genetic systems and heredity processed in viruses, bacteria,
actinomycetes, yeasts, molds and mushrooms, adaptations, variations
and mutations, methodology in cell fusion, protoplast fusion and genetic
engineering.

Hransauwearmansdmivtingadaine 2(1-2-3)
(Bioinformatics for Microbiologists)
FfideaFounnnou : 01416311 wie 01402311

Fudeyatiansaumamanivesndunid mdwswidrunsaiingsn
waznsnezily sulidTauinis nmsiensandsuidandlelnduayiusiv
Iassadvaudfvesansluaulne

Bioinformatic databases of microorganisms. Analysis of nucleic acid
and amino acid sequences. Phylogenetic trees. Examinations of a single
nucleotide sequence and a single protein sequence. Tertiary structure of
polypeptide chain.

NSLOILUAITUNTONANR RN 1(1-0-2)
(Cooperative Education Preparation)

VAT WUIAR LagnszuIunsvesaniafne sudeudetiduiaeides
mmﬁﬁuuﬁﬂu wazwafialunisasinsamendn arudiugiulunisufoRau s
doansuaruywedniug nsmuyainnw szuumsusmsnuamluany
Usznaunis wmatdansulaus n1sigusieenu

Principles, concepts and processes of cooperative education.
Related rules and regulation. Basic knowledge and techniques in job
application. Basic knowledge and techniques in working. Communication
and human relations. Personality development. Quality management

system in workplace. Presentation techniques. Report writing.

* e Ualuy
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01419391™*

01419411**

01419412

nsldiaiesilauasmsinssvivnaaiidmiutingadaine 2(0-6-3)
(Instrumentation and chemical analysis for microbiologists)
SuriiveaSuunden | 01419213 wie 01419214 uaz 01403112

ydnms Basld nsasuiiioy uazmiguainuuriedewaseunaal
dwiunisfnwiuaznisifenigadrinendesiu UfiRmmmaeiinmeids
Bandesiu

Principles, methodology, calibration and maintenance of
instruments for studies and research in fundamental microbiology,
fundamental laboratory of quantitative chemical analysis.
nMsEluarssd BTy Aunas 3(2-3-6)
(Microbial Cell Growth and Cultivation)
FniifeaSeunnneu : 01419213 wie 01419214 uay 01417112

UssTRamatanawisdenaunid  detiduaniindwinerrmans
LLazmaiuiaﬁmmﬂm‘wwmgmﬁﬁw%'éuasmﬂ%'aﬁum‘%éﬁdaiﬁlﬂﬂhﬂ
peFUsvnaudamin gunsalsvnauuasnisvineu slavesnsingiasiunid
wazmsUszifiunisddny wisRmesn1siasey IaunamansnIsIasueaunsy
“lw,wm,gaﬁummimm (ﬂmmmammmn'umimsrgﬂuawauma"ﬁuﬂmam)
LL‘U‘UG’JG\L@EI’) Aweides sales wasmsmsdsauuwis nmdedussuunas
maeide Hadviifinasionisiaie dnsfnwuenaniui

Historical development of microbial cultivation, Science and
technology professionals regulation in microbial cell cultivation and
utilization of pathogenic microorganisms, Fermentor components,
accessories and operation, types of microbial cultivation and growth
estimation, growth parameters, Microbial growth kinetics under submerged
cultivation, (mathematics of growth) in batch, semicontinuous and
continuous cultivations, and solid state cultivations, Cultivation in mixed
culture systerns, factors affecting growth, Field trip required.
@ IneinTeih 3(2-3-6)
(Analytical Microbiology)
Yriidendeuanne : 01419213 w3e 01419214

nanuaritnisldaunsdluntsnsaiinserluldnannuasidauinnu
YBE139199 1 nresily Ialiu ansUfiaug ansnenanewug wagansre
uziSe fInsAnwiuenaniud

Principles and methods in using microorganisms for qualitative and
guantitative analyses of substances such as: amino acids, vitamins,

antibiotics, mutagens and carcinogens. Field trip required.

* Jyruiuuse
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01419413

01419414

01419423

01419424

01419426

naAuinundegaunid
(Preservation of Microbial Cultures) 3(2-3-6)
Jniideadsuanniau : 01419213 wie 01419214

vanuaz B MaAUinwiuniduiinnieg nIdTsuy wasnsTIvT
assdoyavontogiunidiliuin wietgveguiiiusuTan e
W@un3d wazmsliuins SnsAnwuenaniud

Principles and methods of microbial culture preservation and
collection, information systeming and information collection, culture
collection network and services. Field trip required.
N8ULAZIBUNTMIAINgWN19aT I INen 1(1-0-2)
(English Reading and Writing in Microbiology)

387U WasAITgu UnATIAIEINgEVNaTiine

Reading and writing English article in microbiology.
wonRlwTadn 3(2-3-6)
(Actinomycetes)
Fniideaiuinney : 01419213 wie 01419214

dugiuiver a@33Inen sugnsu eynsuisiu dudiven wavmisly
Uselewd finnsAnwiuenaniud

Morphology, physiology, genetics, taxonomy, ecology and
application. Field trip required.
nenlasa 3(2-3-6)
(Virology)
FuriideaFeusney : 01419213 wie 01419214

autiAlneving luveadlafa Wugnssu Bnsdhgwad nisiuduiuves
1¥a uaznsildsuudasveeadlafavesity dnf wasuuaiils msieduuay
msauay fasAnyuenaniud

General properties and genetics of viruses, infection, multiplication
and effects of viral infection on host cells, plant viruses, animal viruses
and bacteriophages, diagnosis and control. Field trip required.
FIne1veain 3(2-3-6)
(Biology of Mushroom)
FuiidoaFeunney | 01419213 wie 01419214

29958 Imvautin Msiaiiule wazdadeiifinadenisiniyiivin
Wugnssu synsuisty dueivet mswziafunisén uagnisldusslewdBus
fimsfinwuenaoud

Life cycles of mushrooms, growth and factors affecting growth,
genetics, taxonomy, ecology, commercial cultivation and application.

Field trip required.
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01419427

01419428

01419434

daduazdadinalulad 3(2-3-6)
(Yeast and Yeast Technology)
I isesduainou : 01419213 wie 01419214

Tingedan msdnmnamiuaznisdasuun sdansiiudnw
Wugnssu uaznsuiuugsaneus anuddyreanavnssy nandamandan
wazaluladmandn auwamaniidesduvesnswiln dmsfnyiuenaaui

Biology of yeast, classification and identification, culture
preservation, genetics and strain improvements, industrial significance,
products from yeast and their technologies, fermentation kinetics. Field
trip required.
Frineuazaluladvesamineuunaian 3(2-3-6)
(Biology and Technology of Microalgae)
Fyiesdouynney : 01419211

dugruivenvesamieruiain madaduundiaimaiiadaiuuas
wiadensluena fueide Yadeiiinadensaiguarinmuinisvesamie n1s
wnzissamsedonded uandasinldanaming fnsAnwenaniud

Morphology of microalgae, classification and identification of
microalgae by conventional and molecular techniques, habitat, factors
influencing growth and nutrition of microalgae, commercial cultivation of
microalgae, products from microalgae. Field trip required.
8T INe M Na M3 4(2-6-7)
(Food Microbiology)
FuiideaFounine : 01419213 vde 01419214

BunigMiAgeaiuenmis msnuen MsiAudnu Lazesdusznauves
o vnsniaren Bty resRurIduasdnuurnannde n1sausueImg waz
nsuinderesemsussanaieg 1Welse wavansivarngdunds aduvideud
NIATITIATIENIEUNIEIUE VT NI IUBIMTVINTATITNET LasNITATUAN
AMATN finnsAnmusnaaIu

Microorganisms associated with food, effects of intrinsic and
extrinsic factors on microbial growth and food spoilage, spoilage and
preservation of various food products, index microorganisms, food borne
infection and intoxication, methods for microbiological examination of

foods, microbiological standards and quality control. Field trip required.
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01419435

01419436

01419438

i ImeTe LA sHER ST 3(2-3-6)
(Microbiology of Milk and Milk Products)
Juiidaaeumnneu : 01419213 wie 01419214

AuUFnIINenIN LAl uae %aum‘%émaﬁmmﬁu aqﬂ'ﬂiwmumamﬁmm
U'IUNWU ﬂﬁLLU\ﬁvﬂ‘UﬂELlﬂ'lWU"!UNﬂULLEIuﬂ"IiUﬁ@MUU ﬂ'l'iLU']LﬂEI’U?J\m'lUJJWU
miLLUi’gUmuu Qaumwmm%ﬂumumauwamﬂm‘nuu WIRTFIUNNAN
AUVEHuarNIsAIUALAMN MYBINARS AL TnsAnwiusndanui

Physical, chemical and microbiological properties of raw milk,
chemical constituents of raw milk, milk quality grading and adulteration,
spoilage of raw milk, processing of milk, microorganisms in milk and milk
products, microbiolosical standard and quality control in milk products.
Field trip required.
RTIINLAAMNTTY 3 (2-3-6)
(Industrial Microbiology)
Juwideaduuinney : 01419213 wie 01419214

auvEdiitenisenamnsy wénnsAadon nsUTudse wasmafuane
‘W‘HG?JBU‘W?H ‘Viaﬂﬂ'ﬁ?l€Nﬂ3u‘U?Uﬂ7§V¥§Jﬂlu&’]ﬂﬂTﬂﬂiiN N1IVEIEVUIANTINGR

ﬂiu‘U'}UﬂTﬁ‘WNﬂLW@NaﬁNﬁﬁ\ﬂﬂJ%@U%Wﬂ%ﬁU‘Vﬁﬂ 'VI\TIUiuﬂ'UVI@Q ﬂQUWﬂ']‘J
T999UFAULUY uassy UgneaIvnIsy umsmmuaﬂamuw

Microorganisms for industry, principles of screening, improvement
and preservation of microbial strain, principles of industrial fermentation
processes, scaled up, fermentation processes for production of microbial
products at laboratory, pilot and industrial scales, Field trip required.
8T INg BB IMNIVIN 3(2-3-6)
(Microbiology of Fermented Foods)
%ﬁﬁam‘%aumdau : 01419213 %38 01419214

unumesyAuEEluansusinussinneneg msuindaeidessaued
u,azu‘i‘?éu%a}w%r mﬂiuiagmﬂ%'né’n%aﬁqw%r AIAMUANAMANLazANURBRY
vesewnIviln msndrawvnluszAveanamnssy nidldnw dnsAnwuen
agul

Role of microorganisms in various kind of fermented foods,
fermentation with natural microfloraand pure culture, starter culture
technology, quality control and safety of fermented foods, industrialized

fermented foods, case study. Field trip required.

** JyUTulse
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01419462

01419463

01419481**

IATIINEMNNIIAVIAUIADINTS 3(3-0-6)
(Microbiology for Food Plant Sanitation)
Jiifeaduuiniay : 01419213 wia 01419214

NSRS ANAIARYIBRAUVEIAUNSAVIAUIaeIMNT AT
Vudouvesyduviddeng Wansumaguiiuialauemng In1sAnwiuen
a0 Ui

Food plant sanitation, significant of microorganism in food plant
sanitation, microbial contamination in foods, food plant sanitation
program. Field trip required.
nsiAnlsnuaslsniiaude 3(2-3-6)
(Infection and Infectious Diseases)
FriideaFeunney | 01419213 wie 01419214

mainlsauazadeiifeatestunaialsnfade Snuarvasgdundd
relsn undsavauLaznsuwsnszaelse svozvadlsainide udnszurninguay
msuseiilsn wénmstesiunazmunulsndnde Tsadndeiinnuuaiise
51 1h¥a Tusladh uaznsnsaifadelse Snnsfnwiuenaniud

Infection and factors involved in infectious diseases, characteristics
of pathogenic microorganisms, reservoirs and transmission of infectious
diseases, stages of infectious disease, principles of epidemiology and
surveillance, principles of prevention and control of communicable
diseases, infectious diseases caused by bacteria, fungi, virus, protozoa and
diagnosis. Field trip required.
T I AwINdeN 3(2-3-6)
(Environmental Microbiology)
iideaFeuanneu : 01419213 ude 01419214

ﬁu%wLLax‘wqﬁﬂﬁmaqaaum%‘éﬁiaﬂﬁLﬂﬁammawaa?ﬁumﬁam s
nszaeLasMIUTuTvesauYIdluAuinden yaTinedlas nsvenauas
AEITNIR NSUTEYNALTRAUMEFun U AL ndex

Communities and behavior of microbes in environmental changes,
Microbial distribution and adaptation in environment, urban microbiology,
self-purification, applications of microorganisms in environmental

remediation.

** JyrUiuli
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01419482 TV BN TIELENY 3(2-3-6)
(Pollution Microbiology)
Juiideudounnneu : 01419213 nie 01419214
wilavawBuvddiwuluumaiiiuaty unumanuddymesnauviduiia
sae TunsreliiAnnoswindeuduiy Uszinvuaaiuiliiaengdunadn
wispsitazdon nsldgdunididudvidvmenanuluivludnniey
wannsldgauvsdlunisaannzanuduie SnsAnuuananiui
Microorganisms and microbiology of pollution, important roles,
direct and indirect effects of microbes in causing pollution problems, use
of microbiological indicators for quality assessment, applications of
microorganisms in environmental mitigation. Field trip required.
01419483 msn.éauamwcuaﬁamﬁawwmﬁuw%é 3(2-3-6)
(Microbial Deterioration of Materials)
Iifensuanne : 01419213 w3a 01419214
llauazunumeasduvidrenindeuanmuesiaguszsiavidwme 1if
uaznAmnsine udssU tonans f1s wFeevils @ RiduTusuing Tunmany
AW WAz ﬂﬂi’aﬁﬁwaﬁianm%"auﬁmmﬁaamﬂqﬁum?ﬁ%mimn
Fimen nistestuuaznisiide Snsfnwuenaniud
Microorganisms and their roles in causing deterioration of textiles,
wood and wood products, leather, dye, film, paint, paper and document,
historical material and monument, impact of environmental factors on
deterioration, analytical methods, prevention and control. Field trip
required.
01419484  9a¥7Avevesmstrimine 3(2-3-6)
(Microbiology of Waste Water Treatment)
Jyriideauunnnion : 01419213 wia 01419214
Pauvdluidsusasyssan vila unum wastedoiiiinasenanssy
vasqdunddlussuuirtminds maliesssdtiym namumiteliszuun
fuiuluageivsed@niam Imsfnvuenaniud
Microorganisms in each type of wastewater, factors affecting
microbial activities on wastewater treatment systemns, analysis of
problems, process control for efficient treatment operation. Field trip

required.
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01419485

01419486

01419487

01419488

dunigludu 3(2-3-6)
(Soil Microorganisms)
JyiideaFuuiion : 01419213 vide 01419214

nauesgAUNIOluAY fanssuuasnasuIum I LAdiiinty
Tnrinevesgaunidluay anvddyreqaunisluiu uasnsltusslevini
AsinsmswaznsUlyl SinsAneuenaniuil

Major groups of soil microorganisms, their activities and
biochemical processes, ecology of soil microorganisms, their importance
and applications to agriculture and forestry. Field trip required.
advineluuvasi 3(2-3-6)
(Aquatic Microbiology)
JuiideaFuuannou : 01419213 wie 01419214

auvadluthin thndes uasthidu mansganeuazduavesydunid
nauineg Bvdwanastafudneg segduvidludh unumuasaudiAnyues
dunisluthitiiedawanden muddymasuasusia dnsAnwvuenanud

Aquatic microorganisms in fresh, estuarine and sea water,
distribution and biomass of microbial population, factors affecting aquatic
microorganisms, roles and significance of aquatic microorganisms, impacts
on and of environmental conditions. Field trip required.
aTvivguilanisinues 3(2-3-6)
(Microbiology for Agriculture)
Jyriidoudsuannou : 01419213 vie 01419214

msUszgnAgadyiveuieysslomimensinems wWu nisvindevsinuas
uwia®inm nisldlupeslsguazgdunideilulasiau nisldrduvsdndnuay
WSuensdnd wiiinemdinaiuier uasreiinemamsndesdnii 3
nsAnwIuendaud

Application of microbiology in agriculture, for examples:
composting and biogas, mycorrhiza and nitrogen fixing inoculants,
ensilaging and microbial feed additives, post harvest microbiology and
microbiology in relation to aquaculture. Field trip required.
TN 118vaun3e 3(2-3-6)
(Microbial Ecology)
Friideaiuuannou : 01419213 wie 01419214

n133s¥inveegduridlusssund  IBmsfnwdiavedunid n1s
nsEIEMLazuNUImMYesaun3dlussuuing nszuiuntsnsdiaiveiunsd
Aedeafuiningsig arudiusuesgduvidredundounasnis
WasuLUAY Lasdunsiensevinnaunid iy wasdnd
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Living of microorganisms in nature. Study methods in microbial
ecology. Distribution and roles of microbe in ecosystem. Biochemical
processes of microorganisms involved in mineral cycle. Relationship of
microorganisms to environment and it changes. Interaction between
microbes, plants and animals.

01419490  awiafinw 6
Cooperative Education
nsUfURNsludnegwinauiiasinulasasldsunaunng
ARBNIUNITINYIITIBULAZNISUIEUD

On the job training as temporary employee according to the
assigned project including report writing and presentation.

01419496 L‘%"aqt,awwwrga%ﬁwm 1-3
(Selected Topics in Microbiology)

L‘%‘auawwmqqa%ﬁwm‘tuszﬁuﬂ%mm? widaidsnlisuliudazniansinw

Selected topics in microbiology at the bachelor’ degree level.
Topics are subject to change each semester.

01419497  &uwuwn 1
(Seminar)
miﬁ'n,auaLLaxaﬁﬂsﬂaﬁa%’aﬁﬂﬁaﬂwNa}a%ﬁvxafluszﬁuﬂ%mmﬂm‘%

Presentation and discussion on current interesting topics in
microbiology at the bachelor’s degree level.

01419499  1lAsa31ugaTainen 3(0-9-5)
(Microbiology Projects)
Trsasufhaulalutaussiieg N99aT1INeN

Project of practical interest in various fields of microbiology.

3.1.5.2 '51ﬂ"‘swﬂﬁgﬂuiﬁa%ﬂwawé’ngmuamﬂu%’m%mi
01419214  FadIIveriugruaAUfRng 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Tiideasuindey : 01419211 wiewdouru
UjuRnisdmsu 01419211
Laboratory for 01419211
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3.1.5.3 wAnilusiaiviuenvdngns

01008211

01008451

01008468

Tsniteivendaiu 3(2-3-6)
(Introductory Plant pathology)

Uz Snazauddyretlsaity waRadeatulsaity dugg
WyINSANLIADINTT MSHRILIYEILSA N1TTEUIN NITIAMLIANY A3
Fady nanmsmuaulsaivuasmalulagdinmmnalsaiiy

History and importance of plant diseases, plant disease concept,
etiology, symptom, disease development, epidemiology, classification,
diagnosis, principles of plant disease control and biotechnology in plant
pathology
lsaneanenszauluana 3(3-0-6)
(Molecular Plant Pathology)

Juiidaaiuusnew: 01419211 uay 01402311

Frnensiulnanavendeanvelsaiiy Tassad matusnssuveade
wazAuduRuSAaYasRuinlunisrelse wazearuiunlsn Aawduius
szwhadelsauazwimve MsdnnisBulasiugimnssuvesdudelsaiiy 1ile
i lldusslondlunsmruaulaniie

Molecular biology of plant pathogens, gene structures, gene
regulation and gene expression involving infection and plant response,
pathogen and vector relationship, manipulation of genetic materials of
plant pathogens and the utilization for disease control.

L%’E)a’\m{ﬁﬂiﬂﬁ‘d 3(3-0-6)
(Plant Pathogens)

Snvauzddguasdeauglaniy weiie 51 Tdieudes a3a laseust
uaz Tlananann eynsuisiuuazmssuunide ﬁuqmam%mau%auaz
ANuduRUSAUNY dAinen nsunsszuialsa n1sdanislaa wualdunisdnen
FHouaziamielsane

Essential characteristics of plant pathogens, bacteria, fungi,
nematodes,viruses, viroids and phytoplasmas. Classification and
identification of pathogens, host-parasite interaction, ecology,

epidemiology and disease management Research trends and

development in plant pathology.
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01052211

01052212

01052325

01052341

wiliediEndmeaniduyag 3(3-0-6)
(Fundamental Physical Chemistry in Food)

VANGUVNaAIENS Wi udase dndnnaaiiarsazany 2ewmeiLeniin
wdnaaunamani snsnsinUfiien auniserfiadea indlwih aunatign
vwadn nisuszandlunszuaunisudssy waemsiiuinmonns maiaudisen
fiufia nsienEntueng wavesdsmsidsumialueimns

Thermodynamics, free energy, chemical potential, solution, water
activity. Kinetics and reaction rate, Arrhenius equation, electrochemistry,
thermodynamic equilibrium. Application in food processing and storage.
Surface interaction, crystallization, phase of substance and phase
transition in food.
aaslnguinig 3(3-0-6)
(Food and Nutrition)

azlaguinis gieuazaudfguosasomsuyeag s
ansTav1n9duY Mmsdesuaznisgadiuans ieanmsaululdduiugniluns
Fewivdusely wasdinuszsniu

Nutritional condition, types and importance of nutrients , toxicant,
inhibitor, digestion and absorption of nutrients, could be used to
understanding other subjects and well daily being.
winnsaulunsudsglemns 2(2-0-4)
(Innovations in Food Processing)

uﬁﬂm'ﬂmsgﬂLLaxﬂuammmsﬁwMﬂIuIaSﬁﬁ'wm%ﬂmi wialuladiild
wazlidldmmdou maanesd mslirnuieuseadulalasion aduaruding
Seddursusa uazuuulesila aunllwiuuuiaduazanuduavnating

Principle of food processing and preservation using innovation
technologies, thermal and non-thermal technologies, irradiation,
microwave, radio frequency, infrared and ohmic heating, pulse electric
field and high hydrostatic pressure.

UIPIFTULBENYAUYBINNT 2(2-0-4)

(Food Standards and Regulations)
nainssdututemandammsnunsldiluanms minnunnsgiu

YaawaniusignamnTIne s ngledidunasnguusansvessunelneuay

d@1na

Principles of quality grading, establishment of standards for food

products, national and international food standards and regulations.
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01052432

01254311

01402311

01402312

NIBUIUNINGRDINT 3(2-2-6)
(Food Processing Operations)
nMIMIEUnEentduaznismuaNnssUIuMIWamanziely
Lugadmnsinewns ssuunsvudingiuuazndnius msussiusaives
AsEUIUNIHER Tn3AnyivendaTud
Plant lay out, selection of processes, controlling system and
transportation of materials and products, introduction to model of
operation research and network.
@YU T 3(2-3-6)
(Fishery Microbiology)
JuniidaaFeuniriou : 01419211, 01419214

o e o fa

uvsgiuluwvani nisinduunmnanygvesdunidanuluwvani

wazdn I Iiﬂﬁmiﬁwﬁﬁwaﬁiaqmmwﬁmiﬁﬁ aunFdnliunumddglunisden

A mlaensoludaith uasnismuny SEUUAMMWEMTUBIUfURNS
TN 3839
Microorganisms in water bodies. Classification of microorganism in
water bodies and aquatic animals. Fish diseases concerning aquatic animal
quality. Microorganism involve in deterioration, safety of aquatic animals
and control. Quality system for fishery microbiology laboratory.
Fuad | 2(2-0-4)
(Biochemistry )
Trriifeasuinriow: 01403221 wie 01403223 viaSeundouiu
IwaduarasAUsEnaUYeLYad tassaswasinivesinlunssuunns
metuaiiluead darsavaretvines Tasease aud® wiiiveseslulawmm
lsiiu nsnihnddn dfie loulwiuazlaeuls! uasnisussend
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.
iR 3Tl | 1(0-3-2)
(Laboratory in Biochemistry 1)
JuiidieaSeunniou: 01402301, 01402311 viieeundoudiy
Ufiins3esiioruazsurias awnlnstilawes nsdraedaseata
w9477 luana auddvisnienmuasiall uasnsiieszvdaluana Aanssy
wuley wadalasunlnns i
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01402313

01402482

01403111

Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties, and analysis of biomolecules,
enzyme activity, chromatography techniques.

Fawadl I 3(3-0-6)

(Biochemistry II)

Jriideuieunnau: 01402311
sysuvAveseuleinaznsisnnielneieuled wunuedTuuazta

wasny AWmeviliuenaaguasiiaaasvivesasiiluana Siduaseives

219U NBUNANTUAIUAZNITAUATIZVAIBUAT ATTVINAIAUYBIALOULBULALNTT

muANNsuaRtaanvadululnsueilon

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.
FuALn1nuns 3(3-0-6)
(Agricultural Biochemistry)

Juitdeaaunieu: 01402313

FupilfiRerdosiunsineasresiuasdn fiasugin nalniugiumis
Funillumsmeuauaseaniizaranioasnduwandon nseuRudnisunIy
uarlsn Fuedivssgndionnnens  FualiEdemsiniensinums
B9AUITNOUVENRY @1TY NARAMNIINGTTUTR nsldmallafusimnITuuay
walulaffanm eausul e HaNERNIIN TN YT

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.
wiivialy 4(4-0-8)
(General Chemistry)

avmeuLaylATEI NesnBY TsUUiiTesdn Wusuiall UfAsewall
wid vaaas vawuda ansazate guvnanIans saunarmanilall auna
il Blanivslasuaznisuansaiulessuy nsauaziua augavedloseu
taillvidln

Atoms and atomic structures, periodic system, chemical

bonds, chemical reactions, gases, liquids, solids, solutions,

45



01403112

01403221

01403222

01403231

thermodynamics, chemical kinetics, chemical equilibria, electrolytes
and their ionization, acids and bases, ionic equilibria, electrochemistry.
wilvialuniaufiRnTg 1(0-3-2)
(Laboratory in General Chemistry)
Jiidonieunaney : 01403111 wiewdouru
URTRnsdmiuien 01403111 indivialy
Laboratory work for 01403111 General Chemistry.
LaslBun3e 4(4-0-8)
(Organic Chemistry)
Jwiideniuunnneu ; 01403111 wde 01403115 wia 01403117
vguivnaaiduvdd nsiuundssiamuasaisusznaudunid YaTen
wiluavnalnueasufjizen aweslewnd indvesansuaauwndnlalasaiiueu weana
walan walsundnlalasmsueu mamlasainwesdasussneudunidlagionia
wnlnsaln? audhvazUfitoveweanased 8wmes a1suszneuiluea uead
lawt Al n3ndundd auiusnsnduvidd lefluuararsusznaululnsiaudusg diie
Aslulawnsn nsmeziily TWWshu waznsailiAdsn
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.
widuvsdnaujifnis 1(0-3-2)
(Laboratory in Organic Chemistry)
e idesduumnneu ; 01403221 wienwSeudu
UjtFn1sdmiuien 01403221 wildunid
Laboratory work for 01403221 Organic Chemistry.
USuadasizvivaad 2(2-0-4)
(Chemical Quantitative Analysis)
FiidesSounnneu : 01403111 wie 01403115
NANNTUAENTTUILMTIUNTIATISIMaAT addransiu
sudsuiFinsed vouilutiinadesed maleseilaedudn msiesei
leen1slmvse nslnmsensa-lua Mslnnsalaanmsifansnau nisuivsealag
nadeasdsau mslnvsinand vinnsiuguresadninsiWlamyEuuy
anNaY
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01403232

01403432

01403441

01416311

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.

UuAnsUSinadiasziniadl 2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)

TyiidealiuunAau: 01403112 vle 01403118 way 01403231 wiowSeuiy

%30 01403233 n3owioudu
wedauasufjiinimeasdiinsziinamaail

Techniques and experimental works in chemical quantitative
analysis.
wannsUseiuranwluiesUjiRnsinsen 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Irideaiouinnon | 01403231 wie 01403233

anuaszvinlunuam wadansadfinistudunaltldvesdioya

mﬂﬁﬂﬂ'ﬁﬂ'mﬂﬂﬂmﬂ’l‘w LLmvmfhr;f’Jaﬂﬁm(ﬂsgm'uaﬂmﬁﬂiiswiNUwMﬂ
Quality awareness, statistical techniques, data validation,quality

control techniques, standardization guides of international organization.

Yaquilu 3(3-0-6)

(Nanomaterials)

JuiiFeaSounnou: 01403111 wde 01403115

wuARitug Y autiviemenmuazaad wazn1sUsEgnAldTanuily

Basic concepts, physical and chemical properties and applications
of nanomaterials.
nanwugeans 3(3-0-6)
(Principles of Genetics)
Juniidoadouniniou: 01424111

\waduazaasuniuadiiedestuiiugaans nisdeveaiugnssu
sevinluindauasluleda wanNTENeaAUENTINYBINUIAAUAZ NS AL
thasdunpvengresnguiuea a1siugnssy mssiaesuaznsgouLENnS
viruresiukaznisnuauiiniuvesduuazlasluley Wugmansuiunu
wazdszrnanugnssuuenilunded sWugmansdTauinis

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
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01416312

01416424

01416441

01417111

genetics, extranuclear inheritance, evolutionary genetics.
Wugraasn1AUfURnIs 1(0-3-2)
(Laboratory in Genetics)
Tiifendtunraw: 01416311 viondouiu
UftEmsdmivinvaniugenans
Laboratory for Principles of Genetics
nswsasudeidetiemmesndului 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
Seriseaieuannau : 01416312
wdnmswisidsaiaedie wadawmslunansdsaiodeiuie

nsUfulseiugialasmsdniliiAnnsnats nsmwizdesdnas mamdss
5‘1)6:56]8\‘1LiﬂéﬂWSLW’I:,‘L?;&NLLﬁSﬂ’lﬁ’J&JIU?Iﬁwaﬂﬂﬁm'iﬁ’llﬁﬂ‘f’ﬂughugu‘] wALA
si9q Mlunisaresniuluiie Ausivg fiAertes

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.
Wugrnansuasgadidasiu 3(2-3-6)

(Introduction to Cytogenetics )
v Wideadsuinney : 01416312 wiawfeury

T ineuaswginssueseadiAefunsdenendnuazrededliiin
araUsUnlumisougnass TesTulsuuasafind urednumsnaiugnas
Mannsvedddidin msdssgnimharadivardlvldnsiunsunmduay
MsinemsaiuNsUuUsUSuasdainadadosdulutesuitinisly
nsAnuIiuganilvas

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 to genetics in medicine, agriculture, plant and
animal breeding. Laboratory techniques in cytogenetics.
WAAAAE | 3(3-0-6)
(Calculus 1)

afiauazausiailes syusuesileidunasnirussgnd Avdayius
wasnsUszand Yiusuaznmsdszynd

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

48



01417112

01420113

01420114

01420117

01420118

01422111

wAaRSE I 3(3-0-6)
(Calculus 1)
Jurifewduuaniew: 01417111

vadaauilii syRusdeon Uswuduanadu aunsBeeyiusyasu

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
UfjURnsWa@nd | 1(0-3-2)
(Laboratory in Physics )
AiiFeaiuusna ; 01420111 vienseudu wie 01420117 wiowdaudy

UfdRnsdmsuien Handvial | wiaiandiugu |

Laboratory for General Physics | or Basic Physics |.
UjUAnsW@nd Il 1(0-3-2)
(Laboratory in Physics II)
Junidaadsuanmien : 01420113 uas 01420112 Wiawdeuty

%38 01420118 uSowSaufiu

UftRn1sdmiuiv Wandimlu Il vieRlandiugu |

Laboratory for General Physics Il or Basic Physics Ii.
Manditug | 2(2-0-4)
(Basic Physics 1)

namaninaransvedlva auvmarans mandeuiiuuugiiuein

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
Nandugu 1 2(2-0-4)
(Basic Physics 1)
Ty desSeusney ; 01420117

Tl wiiviin aduudimdnlnih Feumans Nandgaluidosiy

Electricity, magnetism, electromagnetic waves, optics, introduction
to modern physics.
nanafs 3(3-0-6)
(Principles of Statistics)

wwnAuAnEaiUTTaas faTadunid favarnats fienns
n3gae Mudsduuagnisbanuasnidiasluvesiudsdu mstanuaai
w n1suanuasiaeg nisuanuasun® nmsuanuawiiede afid eyuiu dwsu
Usznnsifisuaransusseins nmsiwsisideyarud nmsiiasigia
wUsUsIWMUUYNLAET N19IATISYn1sannaeldaduL UL

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
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01422431

01424111

01424112

01424281

populations, analysis of frequency data, one-way analysis of variance,
simple linear regression analysis.
a9 Inen 3(3-0-6)
(Statistics in Biological Sciences)
Tiideudsunne | 01422111

wilavasdoyavnediiven draiieds maeuisuaesUsvung
nsilaTzideyaLtangy niseenwuuntIaaesitugiu wiuwuutewly ns
NAABILUULNAYBEYa N1TIATIzNIsanneaLaraudUNUS T5n19adalilss
WI3lmes Avtauvainvate

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.
WanNYIINYN 3(3-0-6)
(Principles of Biology)

S aa 3

TiluanavedeliTin wad uaziuvuedfy Wugaans wasiimuins
AIMaInvangvesrindalitin Tnsvaiuasniniivedniuas ity Gorine
wasWOANTTY

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

FrmennauguRnis 1(0-3-2)
(Laboratory for Biology)
Friideaieumniey ; 01424111 wialSoundeuiy

UjuRnenislindesganssend waduavdiuUszneuveutad Woraad
uaznstAdaufivesas wuled wasndenuludd®in Wodefvuavdnd Ig3ns
TaaEkasMILUNEE NsRUTLSuas NSy esdliTin Aumanaviane
wp3Ad 0 wazditneine

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.
finegrnmdesdiu 3(3-0-6)
(Introduction to Biotoxicology)

Iuiideaieunnnou : 01424111
fumeuidesfuresrnuiuiivuassanndeanaistiastuiasdn

@ ] '

An FNYADETTNIALAZIIATIN N



Basic concepts of the toxicology and the residule effects of
pesticides on the nature and biotic community.

01424311 9 Inengeamnisy 3(3-0-6)
(Industrial Bilology)

AN wasmadanadainerildlunamizdss wUsgunansimuet uas
ansafinanaiiuvid fvuazdnianuannvareanamnssufieglunuauls
nsdlfnuandiduanauastinifoannagramnssu dnsnuenaniud

Knowledge and techniques in Biology for uses in culturing,
processing and products extracted from microorganisms, plants and
animals from several interesting industries. Case studies from industrial
experts and researchers will be presented. Field trip required.

01424482 ¥ Ivevesuany 3(3-0-6)
(Pollution Biology)

anwrasdandeuiiiuity manssnuseddlTinuazisdestunsly 1
MefnyuenanIui

Environmental pollution and its effects to life, avoiding and
deduction of causes. Field trip requires.

01424483 BUNTHITIULALAILVAINUAIINITINTN 4(4-0-8)
(Taxonomy and Biodiversity)
Jideaduniney : 01416311 wiaZsundousu

flenuuazesAUszneumIAIAMAIEIITInTN Nsdenlessyuy

sunsAsUAUANIaIAa Tt InTEUUTeIN SIS IuUN AN TR T3
nmsAnwuuuradandlagldudnnisnisidsuilasiosiign ndnnisanu
Jululdigegnanvmmasnisiianiunainuaienis@iniw wavesaiuvainyans
mﬁamwsimmuaEJ'NLLaznismumimwwm?ﬁﬁ%am AUVAINVAEN
Fanmseuihilluszuuiing Auazavguesmagyidsauvainvaion

o

T wuwemseyinYaIuaINTaIEN TN NN TN mAUgH
Yeymviesdiu nsiauaznisidonumainateniedanin

Definition and component of biodiversity, the interrelation
between taxonomy and biodiversity. The information’s used for
classification. Cladistics include parsimony, maximum likelihood. Cause of

biodiversification. Effects of biodiversity on pattern and process of

community. Biodiversity and ecosystem function. Value and causes of



01424485

biodiversity loss. Conservative approach to biodiversity, biological
resources and local wisdom. Biodiversity measurement and research.
FfusiAIUAININISINYA WAL a1 30l 3(3-0-6)
(Biological Control Agents in Agriculture and Public Health)
Iyiideaseundey : 01419211

iloastausildrunuingmanisinunuasaisn gy nsaengys
nTIWRLHARALT gawuLazgademsUsyend apineuarsuideudetiui
\Aerdes Insfnwuenanud

Types of biological control agent used for controlling pests in
agriculture and public health, modes of action, product, development,

advantage, application, related law and regulations. Field trip required.
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