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2 | Anenlinus lddesnin 36 12 36 12
sredvvenulatumingia - - 5 5
milginsunaeanangns Liteendn 36 36 36 36
3.1.3 5187371
(1) 5183 lunuInfng o
n. NSAIANTITANET LAY N WuU n 1
Nnus U 36  wuenn
266551  ANYIMNUS 1 WKW N WUU A 1 9 nIYnA
Thesis 1, Type A 1
266552  ANYIMNUS 2 UHUW N WUU A 1 9 nIYne
Thesis 2, Type A 1
266553  ANYIINUS 3 WWL A WUU A 1 9 WA
Thesis 3, Type A 1
2665504 ANYIMINUS 4 UKW N WUU A 1 9 nIYnA
Thesis 4, Type A 1
sreAvvsAulitumigin U 5  uuwhe
266500  seidgudnINeMSINeAEns 3 (3-0-6)

Research Methodology in Sciences




266596

266597

13

S v
9. NSAIRAANISANY LWWNY A WUU A 2

U9

AY1U9AU

266501

266505

266511

Ay aan

dunun 1 1(0-2-1)
Seminar 1
AU 2 1(0-2-1)
Seminar 2

Iurubidasndn 24 e

U 6 wUWAA
FnersEAuluanaLaaaUYSY 3 (3-0-6)
Molecular Biology of Microbial Cells
9/TVINgT8YNA 3 (2-3-5)
Applied Microbiology

739
RTVINYINNTULINEG 3 (2-3-5)
Medical Microbiology
Tidfaanan 18 wiqen

TananunsaioniseuaneseIn unguivInugadIngInanIsunmg vse nay

2
2
e
s}
=
RS
[2)}
=)}

P
3

=4
2
D¢
2
=
s}
f2)}
=)}

NeUsEng 138 LFentseus eI IUNGIIVIAIUATINEMNNITLINESINAUNEY
Aneszand lnedosdumeiviilieesouunteu vieddnaunsodenseuseivn

seiulSgyglnlunangnsduvesananiviiieitedlaelisuauiiugeuaine 1 senusng

266510

266511

266512

266513

266514

266515

266516

WeNssELIaLaIIRuINsTEaUluanalsafiaie 3 (2-3-5)

Molecular Epidemiology and Evolution of
Infectious Diseases

RTVINYIMNTULNNE

Medical Microbiology
@YINEINNTLINEI LT

Diagnostic Medical Microbiology
AYIIMNYIATITUAVLALFVIAUA
Microbiology for Public Health and Sanitation
Inenniduifudugs

Advanced Immunology
l’J%Jﬁ’QWlEJWleiLLWVIEj%UQQ

Advanced Medical Virology
wuAi3evnansunmddugs

Advanced Medical Bacteriology

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)



266517

266518

266519

14

313‘1/181‘1/mﬂﬁl,t,w1/|§%’ju§m
Advanced Medical Mycology
Aduomalulagnisnisunmg
Medical DNA Technology
@YIAYING

Microbial Forensics

NaNAWIA1UaTINe1Uszeng (Applied Microbiology)

266500

266501

266502

266503

266504

266505

266506

266507

266508

266509

266521

266522

266523

266524

szt leUITIeMTINeAIEns

Research Methodology in Sciences
Fnerszaulianawandund
Molecular Biology of Microbial Cells
CErVIREEITCAIER

Advanced Microbial Physiology
WATALUNEITENETIIN A TIINTEAU
Lana

Research Techniques in Microbiology and
Molecular Biology
WUBLaNIEN199aYIINeN

Selected Topics in Microbiology

98TV I8N

Applied Microbiology

PIETAUNA

Bioinformatics
RYIMINTIUTIUTUI
Quantitative Predictive Microbiology
fugran SgAunIStugs

Advanced Microbial Genetics
ANNUADANENDIMIAURAUNTE
Microbial Food Safety
@dAnemsthintide

Microbiology of Wastewater Treatment
wAlulagTIn ngaunsy

Microbial Biotechnology
welulaBioulssiangdunidtugs
Advanced Microbial Enzyme Technology
N3A3ITAGYAUNTY

Microbial Cell Immobilization

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)



266525 wialuladTinnuea@luLuATIEY
Actinobacterial Biotechnology
266526 wAlulagTanIng,
Fungal Biotechnology
266527 Wugenansluanawuaiise
Molecular Bacterial Genetics
266528 1INITFIUMTNAFBULAENTUTEAUAMAN
WoaUuRnIs
Standard of Testing and Laboratory Quality
Assurance
266529 weluladtnmamseaundndugs
Advanced Microalgal Biotechnology
266531 WAINeaUNTe
Microbial Ecology
266532 RPN INANE
Pollution Microbiology
266533 MseoBLAYMIIABNAAEVNIAUYIE
Microbial Degradation and Deterioration
266534 ANUVAINAAIENTININYDIAUNIEUaY
ANNEURUSIBNITAUINIT
Microbial Diversity and Phylogeny
NeInus uauliddesnin 12 wuaefin
NeAWUS MUY
266561 WLTNUS 1 WNY N LU N 2
Thesis 1, Type A 2
266562 IWYINUS 2 WNU A WUU A 2
Thesis 2, Type A 2
266563 NGTNUS 3 WY N LWUU N 2
Thesis 3, Type A 2
s1e3vUsAUlddunuaein 91U 5 wiene
266500  TelUpUIINENINEFIERS
Research Methodology in Sciences
266596  duNun 1
Seminar 1
266597  duuun 2

15

Seminar 2

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

12 %U28AR
3 UUIBNA

3 NUIBNA

6 NUIBNM

3 (3-0-6)

1(0-2-1)

1(0-2-1)
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3.1.4 WEAAIWAUNISANE
3.1.4.1 WNUNISANET WAY N LUU N 1

266551

266500

266552

266553

266596

266554

266597

Ul 1
ANANISANYIAY
WINUS 1 WWY A huU N 1
Thesis 1, Type A 1

seileudidemIvedans (ladduniienn)

Research Methodology in Sciences (Non-credit)

374

w4 1
aan1sAnyIUane
NGTNUS 2 WY A LUU N 1
Thesis 2, Type A 1
593

Ul 2
ANANISANYIAY
WYIMNUS 3 UWNY A LUU A 1
Thesis 3, Type A 1
duuwn 1 (ldumiiein)
Seminar 1 (Non-credit)
394

Ul 2
aAnsAnwIUane
GTNUS 4 WY A LuU N 1
Thesis 4, Type A 1
dunwn 2 (lidumiiein)
Seminar 2 (Non-credit)

EEY

9 UUIYAR

3 (3-0-6)

9 BUBNA

9 NUIWAR

9 KUYNR

9 NUIWAR

1(0-2-1)

9 wUWNA

9 UUIWNAA

1(0-2-1)

9 %UIWAM
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3.1.4.2 WNUNISANET LAY A LWUU N 2

T 1
ANANISANYIAY
266501  FVivenszauliianawadqaunse 3 (3-0-6)
Molecular Biology of Microbial Cells
266505  @TIINLIUTTLNA 3 (2-3-5)
Applied Microbiology
%30
266511 aTIINYINNNITUNNE 3 (2-3-5)
Medical Microbiology
OOOXX ATURDN 3 i
Elective Course
266500  szllsudInIumInemans (laiuniigin) 3 (3-0-6)
Research Methodology in Sciences (Non-credit)
591 9 wuenn
T 1
aansAnEUane
266561 WYINUS 1 WNU A WUU A 2 3 UUBAA
Thesis 1, Type A 2
XXXXXX ¥ den 3 WYnn
Elective Course
XXX 5 den 3 wiefin
Elective Course
XXX A den 3 yaein

Elective Course

594 12 wuenn



266562

XXXXXX

XXXXXX

266596

266563

266597

18

U 2
AANTSANEIAY

INYILNUS 2 WWY N WUU N 2
Thesis 2, Type A 2
aen
Elective Course
I uaen
Elective Course
dunun 1 (Teruldtumisein)
Seminar 1 (Non-credit)

9

Judn 2
=
N1AN1sANEIUanY

ANYITNUS 3 WU N UU N 2
Thesis 3, Type A 2
duuun 2 (Teauldduniaein)
Seminar 2 (Non-credit)

59U

3 BUILNR

3 AUILNA

3 HUILNA

1(0-2-1)

9 wUWNA

6 NUIBNA

1(0-2-1)

6 WUWNA
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3.1.5 A1a5U18519797 (M lnenazn wdIngw)

266500  FeLUsUITIENIINGIMENS 3 (3-0-6)

Research Methodology in Sciences

ndnuarsndouiside madeulassainiside meliadugdlunside mslinelulas
asaumadmiunsauAudeyauazn1TUTEINaNa MaNatAgMIUNUITY MSHEUNTNUITBUAY
AIFYIUTIUUMNY

Principle and research methodology, research proposal writing, advanced
techniques research, information technology applications in data collection and data

processing, statistics for research, academic publishing and researcher ethics.

266501  Fvinensyavluanalgangaunsd 3 (3-0-6)

Molecular Biology of Microbial Cells

Tnssaduazninfivenead 199svenead wurRansdiinerseduluanaiugiu
Fiverszauluanavedu wazdlug M133189LUURALWe N15EEMETRIABLE LasNTZUIUNIS
FOULTUALDULD NIZUIUNTABATHANAZNITZUIUNMTUUaIHE SuAN3eTEnINgaunIduazivadlin
U Fransauwme mnadanagyineiluana viAuian1agatyine)

Cell structure and function, cell cycles, concepts in basic molecular biology,
molecular biology of gene and genome, replication, DNA damage and repair, transcription
and translation processes, host-pathogens interaction, bioinformatics, molecular biology

techniques, perspective in microbiology.

266502 @3TIMENgAUNEStuge 3 (2-3-5)
Advanced Microbial Physiology
Bostagiiufefuadrinerdugmeniunidmainidunmeiuarnsasudu

1AT9ET9VRULAS TINGINU LULVUDATURALNITATUAN NITAIUANNITHITEYRALINITVDALAS N3

\Andnuairnsdugiu maAsundasguiisuagiannnslussduliana ssuunsiudsdaan

I
Recent aspects of advanced microbial physiology in biosynthesis and assembly

to cell structure, bioenergetics, metabolism and regulation, regulation of growth and cell

cycle, morphogenesis, differentiation and development at molecular level, and biological

signal systems.

266503  wAdAluuITENIRa e LA iInensEauliang 3 (2-3-5)
Research Techniques in Microbiology and Molecular Biology
wann1s selevis warnsinUfuRmelianieqatineuasiiinenseauluanaty
gt uailtlusmAdonisatainen
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Principles, methodologies and practice of microbiology techniques and current

molecular biology, as well as those used in microbiology researches.

266504 FUelaNIEN9YaTIING 3 (3-0-6)
Selected Topics in Microbiology
demihaulalunigadaine) iflanuduiudiunisinivednusvesddndunis
A ¢ o =~ ::l' Y% ] =
bINS ‘VﬁE]iJNﬁﬂi%%‘UIumﬂﬂ’ﬁmﬁ%ﬁ!Uu I@IEJ"U$3Jﬂ'ﬁL‘UaEJULLIJGQW’JGU@VLmULLG]agﬂ']ﬂﬂ'ﬁﬁﬂi‘f}’l
Interesting topics in microbiology related to specific student’s thesis or having

the current impacts; different topics in each semester.

266505  a%VINEUsrend 3 (2-3-5)
Applied Microbiology
yizmmiaqﬁmmiwmga%ﬁwmLﬁamsﬂizqﬂmﬁbﬁﬁmmms AFINNTIU NIINYAT

?ammé’am WANIUNAULNU LLﬁ%ﬂ’ﬁLL‘W‘WEﬁ smﬁy’ammﬂaamﬁamﬁamw FTUVNINTZIULASNTT

Usziunauniniosuunns
Microbial integration of knowledge in applications of food, industry, agriculture,

environment, alternative energy production and medicine including biosafety standard and

quality assurance laboratory.

266506 FIENTAUNA 3 (2-3-5)

Bioinformatics

NSAUANKALTIVTINTBYANNTININ MTAATIERTeL MsiUSeuiieudeya ag
oamaluladansauna ionnhluvszendlflunisesnuuunismaaes nsanidads Anw
AudTuS U AT Inmausns Ty uazrdue

Biological data and data collection, data analysis, data alignment, information
technology applications in experimental design, laboratory diagnosis, genetic relationship

of organisms, and other aspects.

266507  RATVINYINTVINULTIUTUIN 3 (2-3-5)

Quantitative Predictive Microbiology

N3N UNIERIUSINIARINNTIUNENISAS LAY NG ANTTUVDIRAUNTE
Tuszuuiinmionsuagszuuinmidus msesnuuumMInaaes Msianstoya msaia
LUUIARIveINIs sy Aulakarn1svina1evesdunsd Jemvesmanuliuiveunasaininudiu
wUsTeakUUTIARY LUUTIABIYBITEEEIANSHNN waznsUszgndlduuudiassuaziaiesiions
MIWIUAUNIETIUTINAluNsInnIsAuUasnislue i suas seuutiIAiAunIENIg
AAABULAYNNTINYAT

The discipline of quantitative microbial ecology from the predicting srowth and

behavior of microorganisms in food and other ecosystems, experimental design, data
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processing, the building models of microbial growth and inactivation, the problem of
uncertainty and variability in models, 21odeling lag-time and the application of models and
other quantitative microbiology tools for food safety management and environmental and

agricultural microbial ecosystem.

266508  ftugransqAuIETuas 3 (2-3-5)

Advanced Microbial Genetics

TugAARSUDIAUNIITUZIR UM IANATIZY N1SUARIBEN WAYNNIAIUALINTS
LR8N VBB UYDIaUVSEluTEAUlIENG NTTUIUNITNNAUETTINGT LaENIINOUALDIVEY
aunIddean1izuIndey

Advanced microbial genetics on gene replication, gene expression and
regulation at molecular level, physiological processes and responses of microorganisms to
environmental conditions.
266509  AUUABAAENIOIMNIANUIAUNIE 3 (2-3-5)

Microbial Food Safety

AUNIUDIMIT NMTTATIUUN NITUNINTTY NITEBVDIBIMNT NITATUANDINIT
535UV HACCP msguniiunaemnsuaslsnemsiduiie

Microorganisms in food, classification, distribution, food spoilage, food

regulation, HACCP system, food sanitation, and food poisoning.

266510  IngIn1ssruIauarTinuINssEaulianalsaine 3 (2-3-5)
Molecular Epidemiology and Evolution of Infectious Diseases

NSANYITIINGINITILUINVDILIARAGOTIMDINTAALTRTNNAINAAYNI9 dm

] CY

wngenansuarlsaiuandnd nansenunaznsussenaldinadaseauliananvivade ITauins

1 L4

izﬁUTNLaqa GRS ASUNINTENELTe LLasmiﬂ’JU@mBﬂ@@L%’e)ﬁﬁmmﬁﬁﬁamaqsumwsumuuwa
wazdnd menguiuaznialjifvesneaane@iiinerseaulianananvae s Hugaans
W madenisdnsuundenedlulndfvangan nsdiesgidoya naulana uazns
uAteym

Epidemiological studies of infectious diseases including infections of veterinary
and zoonotic significance, the impact and application of modern molecular techniques,
molecular evolution, etiology, transmission and control of infectious diseases that are
important to human and animal health, theoretical and practical aspects of various
molecular biology methods, evolutionary genetics, appropriate selection of genotyping, data

analysis, interpretation and trouble shooting.
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266511 R@YIINLINNNITLNNE 3 (2-3-5)
Medical Microbiology
ﬁ]ﬁu‘lﬂ’i&‘lﬂuﬂ’ﬂﬂﬁ’]ﬂiUVl'Nﬂ’]iLLWVl‘EJ EL‘UW]U&‘QJ§WU’J‘VIEJ’1 NNILNIE LaEN g@359m8n ﬂﬁlﬂ
N3ABLSA STUIAINGT ﬂ’]'ﬂuﬂllﬁllﬂ“&!@]@ﬂ?iﬁ@lﬂj@ i’]iJ“Vl\ﬁﬂ’]iﬁ]i’]'ﬂ’)ﬂ"ﬂ@ﬂﬁmfl%@\‘]ﬂgUG]ﬂ’]i
Microorganisms of medical importance with emphasis on morphology,
cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and

laboratory diagnosis.

266512 RTVINY MM TULINE I 3 (2-3-5)

Diagnostic Medical Microbiology

wiellanavieal fiRn199aT7nen Tunisuenuagiivdsmsaiiionsidede
unddnolsaeiinrneg uiansussgndldinaiianeen@ineuwasinendduduluniinga
weqduridnelsauaslsfndeluiosufifinng

Techniques in microbiology laboratory including appropriate techniques of
specimen collection, isolation and identification of various pathogenic microorganisms, and
applications of molecular and immunological techniques for laboratory diagnosis of

infectious diseases.

266513 aTVINYIANTITUGULALAUIAUE 3 (2-3-5)
Microbiology for Public Health and Sanitation
MENANTEANSITAGULALAINAUIALTIN QAUVIITIABITE STUIRInen matlesiunas

NIIAIUAN

Principles of public health and industrial sanitation, microorganisms involving in

public health and industrial sanitation, epidemiology, prevention and control.

266514 Anengfiduiutugs 3 (2-3-5)

Advanced Immunology

’mmnmmumuaﬂ ﬂﬁuﬂgﬂiﬂﬂiuﬁ’l’]\‘]LLEJUG]L"U‘ULL@:ULL@UG]UEJQ N1INDUFUDIVDY
ﬂu@uﬁ’uwmumimLLau%umwaL%a WUSﬂ’]ﬁﬁ]isU’eNﬂllﬂllﬂu mmmmﬂnmaaswmmmuum
LV]?]U?W]N’J%EI']Q@J@@JWU

Advanced immunology on interaction of antigen and antibody, humoral and
cell-mediated immune responses, immunosgenetics, immunological disorders, and

immunological techniques.
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266515 la%JaimewmiLwaé%uqq 3 (2-3-5)

Advanced Medical Virology

La¥ainendugs Funmandinianieninwazinadvedlaa lasesd uagnioou
UFAseTiAntuszinghanulata vie hadulear msneuauesvedleavironisindelisa uay
asiulasa wazwallannalsainen

Advanced virology on physical and biological properties, viroid and prion,
interaction between viruses and viruses or viruses and hosts, immune responses to viral

infection, antiviral agents, and laboratory techniques in virology.

266516  WuATIIENINSUNNETUES 3 (2-3-5)
Advanced Medical Bacteriology
SN a oA v a ] v a ] A a
wuadiisennelininlsaluau nalnlun1sneliinlsn n1IrovaUITOITIINELLBLAR
N13AAWe NALNNIABENANUIATN way SxUIMINeIvBILUATienalsa Tussauluiana
Pathogenic bacteria in humans, mechanism of pathogenesis, host response to
infection, mechanism of bacterial resistance to antibiotics and epidemiological typing of

pathogenic bacteria at molecular level.

266517 3ﬁ‘1ns;rmwﬂmwé%uqq 3 (2-3-5)

Advanced Medical Mycology

dosvmamsunndtugs funszuiunsnelsa n1sns9idad erdueadndindnan
o nalnmsszuialuseduluiana LmﬁﬂmqaaﬁﬁmﬂumﬁwmwyjLLazf\i’wLmﬂsﬂﬁﬂmawﬁa
91 LLazf]ﬁﬁfﬂlumiMUQNL%Jaimwmil,mw&j

Advanced medical mycology on pathogenesis, diagnosis, antimicrobial agents
produced by fungi, molecular epidemiology, molecular techniques in classification and

identification of fungi, and factors controlling virulence of fungal pathogens.

266518 AwwemAluladnianIsunng 3 (2-3-5)
Medical DNA Technology
nannsveuvaluladvesmoueonin1stiialaznsitads  NUNIURANNITNNS

Fnerszauluanawazivalulauesiaouduuwifidue n1slaaubuuazinszi n1suansosn

¥998u dminnassiiiuuuudians uazisnisdneg Aldinadaufitergnldindiueisa nns

Uspendlludutinlasamensmesedagldinamesanishiaviameg uasnamesilildlhia

uanaisaug saenrunsUszandliluninsiaifads uasdemsnsudnlunsléButhtn
Principles of DNA technology in therapeutics and diagnostics, brief review of the

concepts of molecular biology and recombinant DNA technology, including gene cloning
and expression analysis, animal models and PCR-based strategies several potential

applications involved in gene therapy, experiment studies of viral vectors and non viral
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vectors as well as other strategies, applications in diagnostics, regulatory aspects of gene

therapy.

266519 aTIUAIYINEN 3 (2-3-5)

Microbial Forensics

Brsuazmedaluniingan nsvsiensiniw wagnsiladelsauaznisquaing
FBiloafugunmvasiSufiavey nsrurumsfivzasluninfugonsdanin msannisuuideu
n13M19n wazn1sdnszuvlunisguaiagudngiu Bvegeunuusiaiidniun1nganen s
Faaw msvihaulukeosufoRnisidsssuanaudasnfonisdrnmszdugs nsmouausm
piiAuiuden sduae1s¥Inm nslesiunaznisinw

The methods and techniques used for biothreat detection, identification, and
medical intervention, methods to protect the health and safety of responders, the proper
procedures for threat containment, decontamination, removal, and establishment of a
chain of custody for evidentiary materials, rapid methods for biothreat detection,
procedures for working in high biosafety levels, the immunological responses to biothreat

exposure, the preventive and therapeutics.

266521 @¥VINeINsUIdaidey 3 (2-3-5)
Microbiology of Wastewater Treatment
a s Y o o aa i a a = & o v o o a ¢
qaumﬂumma {]’«Jfﬂwmamaﬂ’«aﬂiimaﬂqaumsﬂumwwmmLaEJ ANFILATIEA
Ty uagnsmavAuszuu1Un
Microorganisms in wastewater, factors affecting microbial activities in waste water

treatment system, problems analysis, and process control.

266522 wiAlulagTin ngauvse 3 (2-3-5)

Microbial Biotechnology

ANUEIAYVRIRAUNTENIIAUmALLULaETININ MsARLABNkaEN1SUTUUTIE UG
n3guIUNIULN nNskenNandusiainnsudn n1sugdunsduasnandneiluldusslovd anu
NAINNTTA AUIAEEN LAFYNTTU NITUNNE NITINUATHAZNEIUNAUNY Mﬁﬂﬂﬂﬁﬁugﬁuﬁﬁu
ningaumatigaiietesiumaluladianmnisgaunid

Microbial importance in biotechnology, strain selection and improvement,
fermentation processes, bioseparation of microbial products, applications of microorganisms
and their products in industry, environment, pharmacy, medicine, agriculture and alternative
energy production, fundamental concept of intellectual property related to microbial

biotechnology.
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266523 weluladieulesiangdunidiugs 3 (2-3-5)
Advanced Microbial Enzyme Technology
nsuameuleiiaIngAunie nsmuay nMsvanddes maatnuagnsviliuians s
P39 AaeRIUNTUTEENALY
Enzyme production from microorganisms, production regulation, enzyme

secretion, extraction and purification, immobilization and utilization of enzyme.

266524 MIRSATASEUNIE 3 (2-3-5)
Microbial Cell Immobilization

e

ANNISHaEITNTluNIRSUTadaunsd AuanlAvetwadqaunsgngnase seuuds

9 9
¢ a a ea o6

WINNLNAADN1TATYVDRAUNSE ANen MU LaaaUNIENYNAT N1sUssendldlugnannssy

Y
=

9WIUaze ulwl MIMIAUAAY LazNITIATIZANINTININ

Principles and methods of microbial cell immobilization, properties of
immobilized cells, bioreactor system affecting cell growth, efficiency of immobilized cells,
applications in industries including food and drug, enzyme, waste treatment, and biological

assay.

266525  wiAlulaggininlenfluluaiise 3 (2-3-5)

Actinobacterial Biotechnology

Tnssarauazvihilveead maiasy Wusmans dnaingt uagnsdaduunlusediu
lutanavasiandtukuaiise n1susesgnaniamnalulagydinin saudniswen nsAnden n1s
UsuUssanetusuasaandusildannnszuiuniswiin

Structures and function of cells, growth, genetics, ecology, and molecular
systematic of actinobacteria, applications for biotechnology, including isolation, selection,

strain manipulation and fermentation products.

266526  wAlUlagTININg 3(2-3-5)
Fungal Biotechnology
a3 Iven wad ouledvess wazmaluladifeatundnsaeionns
Fungal physiology, fungal cells, their enzymes and by product in food and feed
technology.

266527 ugmansluanakuaTise 3 (2-3-5)
Molecular Bacterial Genetics
lassasavesiidue/lnslulen n1sAIUANNITHARNIBENTRIEY Nanalia s ualUyeu
AU N13ENEVEndY NMAATIZANNNUGNTIN VaawUATISY N1snaaensUseifmans
yaiugnIsIveNTeuUafise
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Bacterial DNA/chromosome structure, gene regulation, genetic recombination,
plasmids, transposons, recombinant DNA, gene transfer and genetic analysis, historical

experiment for bacterial genetic phenomenon.

266528  1AIFIUNINAARULAENTUSEAUAMA NTDIURURNS 3 (2-3-5)

Standard of Testing and Laboratory Quality Assurance

UINTFIUVDINIINAFDU N150BNLULTIBIUHURNIMAaeUllau1nIgIu N15R5I96U
Lavdeuiisuiriosleinenmant nsusziununmviesljiRnng adfdmiunisveaeu Yerdmue
SPUUNINTTIWTRa TR AusiuasiudanmuazauUasndenisdinnvesiesujoAnis
MheFUIBITEUUNUTRIU URNTHaEN135Us0nsg U URnsvnaeU

Standard of testing, laboratory design for standards, monitoring and calibration
instruments, laboratory quality assurance, statistics for the test, system requirements
standard laboratory, laboratory biosecurity and biosafety, accreditation body and

laboratory accreditation.

266529 wialuladFnmamieruadndugs 3(2-3-5)
Advanced Microalgal Biotechnology
Tnssairsuagnifvesead nsiade Wugmans dneinen waznsuszgninig
waluladTrnnvesauevundn
Structures and function of cells, growth, genetics, ecology and biotechnological

applications of microalgae.

266531 UnAINg1aUNIe 3 (2-3-5)

Microbial Ecology

mmwmﬂ‘mmUsuadﬁgﬁuﬁsﬂuﬁﬂLL’mé’au ﬁmmi%’mﬁmmwg N19ANTILUN WALNIT
uninszaneveAunisludunndon MuAnwanuduiusveniuniduarAaiTingug Tuszuy
Uernen

Microbial diversity in environments on classification, identification and
distribution of microorganisms in the environment, and the relationship of microorganisms

and other organisms in ecological systems.

266532 ATVING NN 3 (2-3-5)
Pollution Microbiology
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Microbial interactions with environmental pollutants, the use of microbiological
indicators for environmental quality assessment, applications of genetically modified

microorganisms in pollutants mitigation, and bioremediation of pollutants.

266533 msgesuaznsidonaaslnegdunis 3 (2-3-5)
Microbial Degradation and Deterioration
yiauarunumvedunidlumsdesaaneiagussinnaniuwaglaa arsusenauesls

11fin a1sUseneverariin nandueidame nandueindems @ fldu nwdou nseay lonans

nangunsUsEiRmans eyand3d naendutadeiinasenisdosaaiouaznisidenaansveq
aUNIE TIATIEN N1smIvaNarnsUeiy

Microorganisms and their roles in degradation and deterioration of
lignocellulosic materials, aromatic and aliphatic compounds, textiles, leather, dye, film,
paint, paper document, historical materials and monument, impacts of environmental
factors on degradation and deterioration, analytical methods, prevention and control.

266534 AVUVEINVAIENIFININYBIEUNTIUALAMUFUNUTTITAWINTT 3 (2-3-5)
Microbial Diversity and Phylogeny

a

N5UTEENALANUIAUTEUUNTIATILUNLAEANUFUTUSIBOI TuINTYeiunsd
Tusgsuluana Usedliumnuvanvianeynsdanmvesqduvissludsndon mseudnvuazdnns
MPUNTNYINTYEUNTE

Application of microbial classification and phylogeny at molecular level,
estimation of microbial diversity in environment, conservation and management of

microbial resources.

LNU N WUU N 1 Mendlwus 36 WU2WAA
266551  ANYIEWUS 1 WWU N WUy n 1 9 Wuehn
Thesis 1, Type A 1
AnwesdUsznaudnendinug duain numuenaskasadTeiiiendes fmue
Useinuland/MdeIneinus
Study the elements of thesis, review literature and related research, and

determine thesis title.

266552  ANUNUNUS 2 WNU N WUU N 1 9 Nein
Thesis 2, Type A 1
WUONaNTHARIALARTIVEEANEIfUINEN NS (Concept Paper) wavdnviina
nsdunseiienasuazuideiifedes
Develop concept paper and prepare the summary of literature and related

research synthesis.
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266553  ANYIENWUS 3 WWU N Wuu n 1 9 Wuehin
Thesis 3, Type A 1
Wawnadedlowaziznisive dnvhlasssdnednusiietauesenmusnssuns
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

266554  WNUNUS 4 WU A wuU N 1 9 nein
Thesis 4, Type A 1
Ausiusmdoya Jeszideya dmihenuanufmitauesiesiansdiuinm
Ineniinug davininerdnusatuauysaiuazunanuideiioffissiueunsnuinsidnianisin
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria.

WA N WUU A 2 einus 12 wuoede
266561  INYIUWUS 1 LKW N WUU N 2 3 Nein
Thesis 1, Type A 2
Anwesduszneuineninug viiedregndineninusluavdviiieoades e
Uszidtulang/sdeineriinus Waunenasuaninudnsivgeniesiuineinug (Concept
Paper) wazdnvhranisduasigienasuaruiseiiiientos
Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature and

related research synthesis.

266562  ANYIEWUS 2 LAY N WUU N 2 3 YUBAR
Thesis 2, Type A 2
Wawedesdlonaziznisive davilasseinerinud et iauesenmusnssunis
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

266563  NIUNUS 3 WAL N WUU N 2 6 MAn
Thesis 3, Type A 2
Auswsndeya Tinseideya dmihsenuanufmiauesoenansaiuinum
Ineniinug davininerdnusatuanysaiuazunanuideiioffissieunsmuinasidnianisin
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria.
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266596 U 1 1(0-2-1)

Seminar 1

HAUAI5AUAT N1981U NISANILATIZILAZISIULTBIUNAMUMEONAILITY aanau
msauedesneg menugaiaivefifdsegluniuadla

Practice search, reading, critical thinking and organization the information from
articles or published papers as well as practice the oral presentation on selected topics of

current interest in Microbiology.

266597  duuun 2 1(0-2-1)
Seminar 2
WiaueenukaraiuMeluiidesieg namuadvinerimdegluninuaula

Report and discuss on selected topics of current interest in Microbiology.
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