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AND3UNYSIYIYN

01419211  3a%3negaly 3(3-0-6)
(General Microbiology)
Nugnu : 01424111
NANNNATYINGT PaUVSILAR19 IATIaT 190088 NUGNTIU N1SLATHAY 1y
UMUBATY N3TAvIIAYY NMIUTEYNANINNSINYAT BWNT 9RENUNTIH Aalinde N3
A1515UAULATNITUNNE
Principles of microbiology, eroups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture, food,
industry, environment, public health and medical approach.
01419213  qa¥2memaluanaufianis 2(0-6-3)
(Laboratory in General Microbiology)
Nugnu : 01419211 videwdouiu uag 01424112
Ujuanisdmsu 01419211
Laboratory for 01419211.
01419214  9a¥2Imeflugruniaufoins 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Nugnu : 01419211 videwdouiu uag 01424112
Ujuanisdmsu 01419211
Laboratory for 01419211.
01419325 o 4(3-3-8)
(Fungi)
Nugu : 01419213 vide 01419214
dougnuInen @55Ine1 WugnsIN aeusBelinmuns mMsdavuaavy n1sdiluly
Ustlevtiuaginwvaadin 51 uagdad SnsAnuuenannui
Morphology, physiology, senetics, phylogeny, classification, application,

advantages and disadvantages of mushroom, mold and yeast. Field trip required.

W.U.(R8TIIMEN) weingmsUTuUTe w.A.2554 10



01419341

01419351

01419361**

NYMUATITE AN AR 4(2-6-7)
(Determinative Bacteriology)
flugu : 01419213 e 01419214

VANDUNTUITIUVDILUATILSE ﬂﬂiLLﬂﬂL%@U%@%éﬂﬂﬂﬁuawﬁa nsszyviinlagonde
anuardaguive) Juall 35980 wasvnueguive) nsszyrinlaedsanss Ny
Tngldaudszneumaeiivensad weademsdlianaiienisszyriauuafidofimeies
1§ waznedsdsily vénnisiiudeuuadiSe

Principles of bacterial taxonomy, isolation of pure culture from habitats,
identification by morphological, biochemical, physiological, serological
characteristics, rapid method identification, identification by chemical composition
of cell, molecular techniques for identification of culturable and nonculturable
bacteria, principles of bacterial preservation.
#3538190998UN3Y 3(2-3-6)
(Microbial Physiology)
flugu : 01419213 e 01419214

psAUsznoUMaAll uazmiiivedassaiaveusadqdunid mafuln Aediiadu
uoadiilady uay Trdunsiesi Jadefiiinasiofanssnves qaunid

Chemical compositions and functions of the structures of microbial cells;
growth; dissimilation, assimilation and biosynthesis; factors affecting microbial
activities.
MgnRANY 3(2-2-5)
(Immunology)

flugu : 01419213 e 01419214

anNMIsIUgIUNSTEULAURY QlAuiulaei e MInevausegiauiulaenis

Y
3

aaueuiveduatlnvedoivad iwadiiiedosiusvuugidudiu Uiiteseninaueuiiou
uazLauRvef nmslinunfivessruuniduiu nsUgndreetoizuaniedo

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

antibody interaction, immunological disorders transplantation.

** U Fulse
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01419371  STUUNUINITUYDIRAUNTY 3(3-0-6)
(Genetic Systems of Microorganisms)
flugu : 01419213 e 01419214
JPUUTUENTIUMAENITUIUMIEenaniugnssululsa wuaiisy
LonRlusedn Sadt 51 waziin nsUui nsudsdsulaynsnaneiiug Bnsvesad
Tty Wslawanadiiatu wagiugiainssy
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.
01419390%  NFABUANUNTDUANNIANYA 1(1-0-2)
(Cooperative Education Preparation)
w&NM3 uwARUAENIEUINNSYRIEMAAnY suilsudedfuiiieides Al
ﬁugmuazLmﬂﬁﬂiuﬂﬂiaﬁﬂiaﬂuaﬁsﬁw mmiﬁugmﬁlumiﬂﬁﬁamu ﬂﬁiﬁaaﬂsLLazugwa
duus nsmuYAdNNIN seuunsuInsanmluanIuUseneuns weadanisuaus n1s
\WEUTIBY
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.
01419391  nsldinTasiiontegadainen 1(0-3-2)
(Instrumentation for Microbiology)
flugu : 01419213
ndnuazisnsld mIguashvieiesdlouazgunsaldmiumsnuuaznsisenis
adineoady
Principles, methodology and maintenance of instruments for studies and

research in fundamental microbiology.

* ol bl
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01419411

01419412

01419413

01419414*

=

naESuasnTRsITadyAuvd 3(2-3-6)
(Microbial Cell Growth and Cultivation)
ﬁug’m : 01419213 %39 01419214 uaz 01417112
Jaunaranfvesaaiguesgaunidluemamaias fanuds adnmandiieaiu
miw%qmmﬁgawﬁﬂumiL?:SQLLUUQMLﬁm Aeteiiiowardeiiios sautinsdeslusyuy
mammmsﬁa
Growth kinetics under submerged and solid state cultivation; mathematics
of growth in batch, semicontinuous and continuous monoculture; mixed culture
systems included.
0TI IATIN 3(2-3-6)
(Analytical Microbiology)
fugu : 01419213 e 01419214

Y a

NANLaEITNTIaUNSIlUN1 5119 3ATIE B AIN LA TS HNYRIENS

9

a

#1199 1 nseeziily Iandiu asufTiue arsnenaneiiug wazansnauzids dn1sAnwiuen
a0

Principles and methods in using microorganisms for qualitative and
quantitative analyses of substances such as: amino acids, vitamins, antibiotics,
mutagens and carcinogens. Field trip required.
nafiufnwndagaunie 3(2-3-6)
(Preservation of Microbial Cultures)
Nugnu : 01419213 vie 01419214

1Y a 1

winkarIsNIsNUINEEuNIrlind1q N13IRsTULLAYNITTIUTINANSEayaTel

Nea & o 3

HoyduvFsiiiuine wietnevesuaiiunurumeiusyaunisuasnsliuinig 4
nsAnwIuenanLi

Principles and methods of microbial culture preservation and collection;
information systeming and information collection; culture collection network and
services. Field trip required.
N1TEMUUALIIEUNTEITINYNINYATITINEN 1(1-0-2)
(English Reading and Writing in Microbiology)

115974 HaEN1TTLU UNAILNTYISING BN 1NATIING

Reading and writing English article in microbiology.

* FynUnlvy
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01419423  wanARludedn 3(2-3-6)
(Actinomycetes)
flugu : 01419213 e 01419214
dougnuinen a35Iven Wugnssu eunsuisnw dudinen wazmsldUselend 3@
nMsAnwvenanIuf
Morphology, physiology, genetics, taxonomy, ecology and application. Field
trip required.
01419424  Tmenlada 3(2-3-6)
(Virology)
Nugu : 01419213 vie 01419214
autilaeyig luveshia stusnssu Bmathgwad mafiuduvedhia uazns
Wasuwlaweawad hiavesity &’ wazuuaiiss msidads uaznsmunau fmsdnw
wonanudl
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.
01419426 A AINY VRN 3(2-3-6)
(Biology of Mushroom)
Nugu : 01419213 vie 01419214
2957 nveadin maasyiulanartadeiifinadenisasyduln siugnss
oynsuisu dningr mawnzdiiadunsiuagnslivselovidug fnsAnwiuenaniud
Life cycles of mushrooms; growth and factors affecting growth; genetics;
taxonomy; ecology; commercial cultivation and application. Field trip required.
01419427  @aduazdanmnalulad 3(2-3-6)
(Yeast and Yeast Technology)
ﬁug’m : 01419213 %38 01419214
Finewesdad Madnmavywasn1sinduunedn n1sifiusnw Wugnssuuay
nsUSuUTsaneiug anuddnsogaangsy ndndueiainganuazmaluladnisuas
Jaunamansitesiuresnisuin fnsfnwuenaniui
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.
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01419428*

01419434

01419435**

Fneuazmalulagvesausigvuinian 3(2-3-6)
(Biology and Technology of Microalgae)
fugu : 01419211

[

dugIANIVDIEMINBULIALEN nMsdnsuundewadiasaAuuaznATaTNg
Taiana duende dadeiifinasonsniauarinruinisvesamans namizissanseids
Widis wAnfueildanaivie finsfnuuenaniud

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.
9YIMYINDINIT 4(2-6-T)
(Food Microbiology)
flugu : 01419213 e 01419214

RuvIsMAgTesTUeIT Maauen Mmafusnw uavesdUsynauvese sl

[

HARONTTIATYVBIRAUNTIUALANWUENISIEE N15aUBNDMTHALNITIEYYBIINNT

1%
(Y

Usznmengy Welsauasansiyangaunsd aunidavil n3nsiainsevigdunidly
91913 UIATFIUDMNINNITATIINEG UaznIAIUANANAIN TinsAnuLenanIu

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.
90T InevasthusuaskAas U 3(2-3-6)
(Microbiology of Milk and Milk Products)
ﬁug’m : 01419213 %59 01419214

audAnIenIenIn 1Al LLazqéuw%ﬁuaqﬁmuau psfdsznoumaaiiveniiuuiu
miLLﬂwsz@mmwﬁmmﬁULLazmanau‘Uu nsindeesiuuiu miLLUigﬂﬁfﬁum

a

AUNINAEIT U UNLAHERN TN UIATFIUNAIUIFUNSIUAENITATUANIAMNIN

YIWANN U U TN1SANYIUBNFDIUT

* Aydaluy

= JUTulse
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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, microbiological
standard and quality control in milk products. Field trip required.

01419436  aTIINYINNQAHMNTTY 4(3-3-8)
(Industrial Microbiology)
ﬁug’m : 01419213 %39 01419214

= ) o A

AUVBIMIDNTTENAMNTIN NaNNSAREENkAZNSAVAELS NszuIuN1IA1ely

NsHARNENAUNUHN HARAueRNll wasndndueiau Nlnangdunsd vdluseeu

9 Y

U =

o fAnTg lssufuluy wagsydugaannssy dnsAnwiuenaniud

Microorganisms of industrial importance; principles of screening and strain
preservation; fermentation processes for production of primary metabolites;
secondary metabolites and other microbial products at laboratory, pilot and
industrial scales. Field trip required.

01419438**  a¥INYIVBI@IMITNIN 3(2-3-6)

(Microbiology of Fermented Foods)
fugu : 01419213 e 01419214

unumesgAuvSluansuinUssameneg nsusindaedesauei uaside
U3avis weluladnslindidousand msmuauamnLazaLaenfevese I
mMsnane v vsinlusERUgRavnTN nsdiAnw nsAnwiuenaniud

Role of microorganisms in various kind of fermented foods, fermentation with
natural microflora and pure culture, starter culture technology, quality control and
safety of fermented foods, industrialized fermented foods, case study. Field trip
required.

01419462  aTIINYIIUEITITUFUUALEUIAUIA 3(2-3-6)

(Microbiology for Public Health and Sanitation)
Nugu : 01419213 vide 01419214

VANMTENSNTUAUYNTLLAY U AUAITINY 9AUYESM ALY STUIRINe s
toafuuarnisruay nsAnwuenanud

Principles of public health and plant sanitation; microorganisms involved;

epidemiology; prevention and control. Field trip required.

** U Fulse
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01419463*  msialsauazlsafnidie 3(2-3-6)
(Infection and Infectious Diseases)
flugu : 01419213 e 01419214
nafelsauaziiadefifetostunafalsafinide Snunsvoniunidnelsn uwes
grauLarNIsLNINIEaelsa 3883%8@159‘15%%}@ nansTUIMINgLazn1siseialsa
sdnmsdostusazaunulsafinse lsafnidofifinnnuuafise .1 lhfa Wsledh uazms
ny19itadelsn finsAnuuenaniui
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.
01419481 qa%aﬁmawﬁaumé’au 3(2-3-6)
(Environmental Microbiology)
flugu : 01419213 e 01419214
sruuilnaresgdunid unumuesgdunidrenisilasunlasdundon nsven
fled N13dn wazn1slduselevidveadelnenseuiunmminagatiniver InsAnwiuen
a0
Microbial ecology systems; roles of microbes in environment changes; self-
purification; methods of pollution control and waste recovery. Field trip required.
01419482  a¥IINYIVBINTUANY 3(2-3-6)
(Pollution Microbiology)
flugu : 01419213 e 01419214

N oAl

yinvedursdnnuluwamivaiy unumanudidgyvesaunsdviianiagly

o
N 6 o v

nsnalmAnnzwIndouL Uiy UszmwﬁuamaﬁwﬁLﬁmnm;aumﬂmwmqLLazmqaa:u
Y a A @ v oA < a a P Y] Y a =
nsldgauvsddudviivsuananuduivludwindey vannsldgiunidlunisanny
AUy TN15ANYIURNanIUN
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.

* Fyulatny
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01419483

01419484

01419485

01419486

a

nsideuanwvasianiiasainqdunid 3(2-3-6)
(Microbial Deterioration of Materials)
flugu : 01419213 e 01419214
vilauazunumvesduvdaenisidenanmuesanusziamdme 15l wagndndusi
lffuus3u 1enans ssn wFemmla 3 fidw Tumaing Tunaaniy amane uazdus Jaded
fnasensidonanimiilosningduvdd Bnsnmadiasgi matlestu wagnsida &
nsAnwIuenaaui
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.
aTaAne1vasnstidainde 3(2-3-6)
(Microbiology of Waste Water Treatment)
flugu : 01419213 e 01419214

a =)

goj 2 J a v aa A a a6
Qaumﬂumm&umawizmm YUN UNUN LLﬁS{jf\]ﬁ]EIV]MNaG]E]ﬂﬁ]ﬂiill‘?J@ﬂ"\!ﬁU‘VliEJ

(%
]

Tuszuuthdminds  msleseidgm nmsmuauilelviszuutdadiiuluegid
UseanSanw fins@nwiuenaniud

Microorganisms in each type of wastewater, factors affecting microbial
activities on wastewater treatment systems, analysis of problems, process control
for efficient treatment operation. Field trip required.
gaunsdluduy 3(2-3-6)
(Soil Microorganisms)
flugu : 01419213 e 01419214

nauvasgaunIdlusu AunssuLasnIzUINNINNTualAety dnaingives
AundluRu AudAyveaunIdluay wasnslduselerinianmanensuasnisunld &
nsAnwILeNAn T

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.
2072 e luunaaii 3(2-3-6)
(Aquatic Microbiology)
Nugu : 01419213 vide 01419214

3

Auv3dlutndn Wingey wazdAy N1INTEALUASTINATEIEUNTEIN

¢ oAb

a

answavesladesneg Aegdunsdluth unumuasaudAyvesgaunsdly
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01419487

01419488

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.
qa%ﬁmmtﬁamimwm 3(2-3-6)
(Microbiology for Agriculture)
ﬁ’ugﬂu : 01419213 %39 01419214

2

a a A ¢ ' o+ o o
ﬂqﬁﬂﬁgqﬂmﬂa%'ﬂ'ﬁ‘ﬂﬁnLW@U?%IEJGUU‘W'Nﬂ'ﬁLﬂ‘lﬁﬁs LYU ﬂﬂi%ﬂﬂﬁwmﬂLLaSLLﬂﬁ%’Jﬂ’]W

q

a Y a

nsldlumneslsyuazadunidaielulasiau msldgdunidninuaziasueomisdnd 9atiinen

a a

wdsmafiuiies LLﬁ%Qa%ﬁVIS’]miLWWLgﬁmﬁjﬁl’iﬂjﬂ finsfnwiuenaniud

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.
WIAINEIVDIEUNTE 3(2-3-6)
(Microbial Ecology)
fugu : 01419213 e 01419214

MM TInveaunsdlusssuwd  WnsAinwiinavesqdunid n1snseatem
LayUnUIMYesRaLYasluszuuiing nizuaummsduaivesqdunisiistestuindng
57 AnuduiusvesadunidiedunndenuarmMaiUasuntas wagdunsisonsening
FUNIE Nyuazdn’d

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.
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01419490*  @nnafnen 6
Cooperative Education
nsufuAnsludnuaeninautingi aulasinsilduteuning naonaunis
IAVNTIBURAENITULEUD
On the job training as temporary employee according to the assigned project
including report writing and presentation.

01419496  (329AWIENATIINEN 1-3

(Selected Topics in Microbiology)
L'%"aaLawwwwaga%ﬁmﬂuizﬁ’w%aujzmm? dadenvdsuluuiazaiansinw
Selected topics in microbiology at the bachelor’ degree level. Topics are
subject to change each semester.
01419497  &uuwn 1
(Seminar)

a

ms‘ﬁhLauaLLawﬁﬂiwsﬁ’n’faﬁmauiamNﬁ;a%ﬁmﬂuizﬁuﬂ%zgzyﬂm
Presentation and discussion on current interesting topics in microbiology at
the bachelor’s degree level.
01419498  Uymiiiiay 3
(Special Problems)

a a a IS

M3fuATImMIgaTiTinenseauUSyyes wazseusondeuiusenuy
Study and research in microbiology at the bachelor’s degree level and compile
into a written report.
01419499*  1AT9UIAYIINYY 3(0-9-5)
(Microbiology Projects)
Tasanuithaulalunausngg meadine

Project of practical interest in various fields of microbiology.

* Fyulabny

W.U.(R8TIIMEN) weingmsUTuUTe w.A.2554 20



