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O wuumslnamsdumasids

2.8 mMaiigulaunitgin s1e3vuaznsameilisuteudiuuininerds (§3)

1. WulumudedsfuumInedeuseis wazUssn A INeauL eI

2. lunsdlilasamsuanivaeuian in@nwiszrinsantugaudne viedldennasans

98 winrdsenainsaneysiRliianamedoubsuneinideaeu Tuaniu gaufnwdy

wiunsamsidouseulunmingrdeusmsianun wsousduld vioe1aiasanayliav
amzdusednnilegeuluuminerdeuseds netseAsssullonauiimualiluysenie

a v @V v
UAINY1AenLe

3. BANgATUAzaIAsILaau
3.1 viangns

3.1.1 UIUKU28AA

wangeskuy 1.1 fununidiein lideend 48 mlein
vangaskuy 1.2 fwumhein lddesnd 72 wdein
wangeskuy 2.1 Fununidiein lddeend 48 mlenn
WANgASLUL 2.2 Fuaunidiein  lideend 72 wgin
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3.1.2 laseaiaviangns

a16u 598N13 W9l A5, W.A.2558 nangasuiulse

# W.A. 2560

UU | BUU | BBUU | LbUU | BbUU | BUU | BUU | LUU
11 |12} 21|22 |11 |12 | 21| 22

1. | swswedvn bidesndn | - - |12 | 24 | - - | 12 | 24
1.1 ¥1U9AU - - - - - - 3 9

1.2 3ynden lidesndn | - - - - - - 9 | 15
endwus  laddewndn | 48 | 72 | 36 | 48 | 48 | 72 | 36 | 48
sgdvveaulduminena | - - - - a 7 a4 7

Mi8AnTIUNRDANANGNT

' v \ 48 72 48 12 48 72 48 72
laidaenin

3.1.3 31897391
(1) 5183 lunuInfnge
n. NSAIANITANEBIAIULUY 1.1
nendnus uaulitdesnin 48 wU2wAA
266651 Wedinus 1 wuu 1.1 6 AN
Dissertation 1, Type 1.1
266652 WMTNUS 2 wuu 1.1 6 WA
Dissertation 2, Type 1.1
266653 WTNUS 3 wuu 1.1 9 wwAn
Dissertation 3, Type 1.1
266654 Weinus 4 wuu 1.1 9 wiuin
Dissertation 4, Type 1.1
266655 WMTNUS 5 wuu 1.1 9 wwAn
Dissertation 5, Type 1.1
266656 WMTUNUS 6 wuv 1.1 9 wwAn
Dissertation 6, Type 1.1

srevrUsAuldtiunulein U aq e

266696 dunun 1 1(0-2-1)
Seminar 1

266697 fuuun 2 1(0-2-1)
Seminar 2

266698 dunun 3 1(0-2-1)
Seminar 3

266699 dulun 4 1(0-2-1)

Seminar 4
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9. NSUINNITANYINIULUY 1.2

neinus 9wy lidesndn
266661 WeINUS 1 wuu 1.2
Dissertation 1, Type 1.2

266662 WMTNUS 2 WU 1.2
Dissertation 2, Type 1.2

266663 WTUNUS 3 wuu 1.2
Dissertation 3, Type 1.2

266664 WeINUS 4 wuu 1.2
Dissertation 4, Type 1.2

266665 WMTNUS 5 wuu 1.2
Dissertation 5, Type 1.2

266666 WMTUNUS 6 WU 1.2
Dissertation 6, Type 1.2

266667 WEMNUS 7 wuU 1.2
Dissertation 7, Type 1.2

266668 WMTNUS 8 wuu 1.2
Dissertation 8, Type 1.2

s1e3vUsAUlddunlaein 314U

266500  sel08UIINENIINGFNERNS
Research Methodology in Sciences

266696  d@uuun 1
Seminar 1

266697  dUuuU1 2
Seminar 2

266698  @uNu1 3
Seminar 3

266699  dunun 4
Seminar 4

A. NSAUIANITANEININWUU 2.1

U8
AU1U9AU
266624

72 wuenn
9 Wenn

9 MUY

9 YA

9 UUIWAR

9  UUIAM

9 YA

9 UUIWAR

9 UM

7 %uwna

3 (3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

auauldtdesndn 12 wuaein
U 3 wiaena
vl iun1agadyine) 3 (3-0-6)

Current Topics in Microbiology
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Ay AN nuaulddesndt 9 wdaena
Tdnanunsadeniseuanseivaelull vseldenSeuneivisyaulsynend
994 InglasunuiureauaINe1TENUSNN

NgUIVINUYaTIMEIN1eN1TUINE (Medical Microbiology)

266611 f\;a%ﬁwmmqmmwwéﬁﬁf\]éfa%y’uqa 3 (2-3-5)
Advanced Diagnostic Medical Microbiology

266612 qatafifnginerdugs 3 (2-3-5)
Advanced Microbial Forensics

266613 nalnmsnelsavesgaunidluszauliiana 3 (3-0-6)
Molecular Mechanisms of Microbial Pathogenesis

266614 nalnuazsruieinenluszdulanavesuuaiiGefes 3 (3-0-6)
Molecular Mechanism and Epidemiology of Drug-

Resistant Bacteria

266615  AduemAlulagn1anIsunnduugs 3 (2-3-5)
Advanced Medical DNA Technology
266616  FATVINEIMNNTUNNETUGS 3 (2-3-5)

Advanced Medical Microbiology

nguYIIUYaTIINeIUszeand (Applied Microbiology)
266602 NTIATILVRIUNAUNTE 3 (2-3-5)

Microbial Genome Analysis
266603 wATANUATENRaTIIME AL T ING 3 (2-3-5)
Research Techniques in Microbiology and

Molecular Biology

266604 WUeiiAYNI99aTIINe 3 (2-3-5)
Special Topics in Microbiology

266608 ArulannfensonsAugAurEetugs 3 (2-3-5)
Advance Microbial Food Safety

266621 @TTIMENLENa 3 (2-3-5)
Molecular Microbiology

266622 RYIINYNTITEUY 3 (2-3-5)
System Microbiology

266623 nalnnsmsduaseikaseiunidlusedvluang 3 (2-3-5)

Molecular Mechanisms of Microbial Photosynthesis
266625 wAlUlagYINIMNIAUNTETUES 3 (2-3-5)
Advanced Microbial Biotechnology
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266626 walulag¥InmiugevaenRluLUATILSY 3 (2-3-5)

Advanced Biotechnology in Actinobacteria

NYIANUS uaulddosnin 36 wuenn

266671 WMTNUS 1 wuv 2.1 3 wiwhe
Dissertation 1, Type 2.1

266672 WETUNUS 2 wuu 2.1 6 wiwhn
Dissertation 2, Type 2.1

266673 WINUS 3 WU 2.1 9 uiein
Dissertation 3, Type 2.1

266674 WeTNUS 4 wuu 2.1 9 wilwhn
Dissertation 4, Type 2.1

266675 WMTUNUS 5 wuu 2.1 9 wlwhn
Dissertation 5, Type 2.1

s1gAvrUsAuladuniigin 71U 4 wienn

266696 dunun 1 1(0-2-1)
Seminar 1

266697 duun 2 1(0-2-1)
Seminar 2

266698 dunun 3 1(0-2-1)
Seminar 3

266699 dulun 4 1(0-2-1)
Seminar 4

4. NTAIANTANHIAULUY 2.2
UTIYIVY wulddesndn 24 wiawhia
A91U9AY 31U 9 wilena

266501 Frmersyaulaanalgangaunsd 3 (3-0-6)
Molecular Biology of Microbial Cells

266505 8N Useyns 3 (2-3-5)
Applied Microbiology
VED)

266511 AYIINEINNNITUNNE 3 (2-3-5)

Medical Microbiology
266624 Wtalagiunagadyine) 3 (3-0-6)

Current Topics in Microbiology
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Iy naan urubiteasndn
Tdnanunsadenisauanseivaelull wseldenieuneivisyaulsyneni
WNetes InglasuanuiureuaIne1a1senusnm

NgN3VIAUAYIINEININITUNNE  (Medical Microbiology)

266611

266612

266613

266614

266615

266616

RTINS ITadetues

Advanced Diagnostic Medical Microbiology
athiifnrinetugs

Advanced Microbial Forensics
nalnnisnelsrvesgdunidluseauluana
Molecular Mechanisms of Microbial Pathogenesis
nalnuarszuininelussdulianaveuunaiiieiiosn
Molecular Mechanism and Epidemiology of Drug-
Resistant Bacteria
Aduomaluladmenisumetugs

Advanced Medical DNA Technology

AT IS g

Advanced Medical Microbiology

NaNAYIR1UaTINe1UsEeng (Applied Microbiology)

266602

266603

266604

266608

266621

266622

266623

266625

NTIATILVRIUNAUNTE

Microbial Genome Analysis
wATlAATENRaTIINe AL e TN
Research Techniques in Microbiology and
Molecular Biology
WtailAuN199aT¥ine

Special Topics in Microbiology
araaenfomaa R ugunatugs
Advance Microbial Food Safety

TN NLaNa

Molecular Microbiology

RV NTITEUY

System Microbiology
nalnn1snIsduATIvkasveiuvsdlusyauliang

Molecular Mechanisms of Microbial Photosynthesis

wAlLlAgYINIMNIAUNTETUES
Advanced Microbial Biotechnology

15 U280

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 (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)
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266626 waluladTnmdugevesneniluuuaiise 3 (2-3-5)

Advanced Biotechnology in Actinobacteria
INYIUNUS Iubidesndn 48 wuaeia

266681 MTNUS 1 wuu 2.2 6 wUwAn
Dissertation 1, Type 2.2

266682 MTUNUS 2 WU 2.2 6 WA
Dissertation 2, Type 2.2

266683 WNUS 3 WU 2.2 9 wiwin
Dissertation 3, Type 2.2

266684 WMNTNUS 4 WU 2.2 9 wwAn
Dissertation 4, Type 2.2

266685 MTUNUS 5 WU 2.2 9 uwAn
Dissertation 5, Type 2.2

266686 WUNUS 6 WU 2.2 9 wiwin
Dissertation 6, Type 2.2

s1e3vUsauldduniaein WU T WU

266500 52 0gUIRITMEINY AR 3 (3-0-6)
Research Methodology in Sciences

266696 dunun 1 1(0-2-1)
Seminar 1

266697 duuun 2 1(0-2-1)
Seminar 2

266698 duuun 3 1(0-2-1)
Seminar 3

266699 dunun 4 1(0-2-1)

Seminar 4
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3.1.4 WEAAIWAUNISANE
3.1.4.1 WHUNISANEIMUU 1.1

U4 1
AMANISANYIAY
266651 Wetinus 1 wuu 1.1 6 MUBAR
Dissertation 1, Type 1.1
37 6 wuwnA

U9 1
aansAnyIUane
266652 WINUS 2 wuu 1.1 6 BN
Dissertation 2, Type 1.1
374 6 wuwnA

U 2
ANANTSANYIAY
266653 WINUS 3 wuu 1.1 9 wiwhin
Dissertation 3, Type 1.1
266696 Fuuun 1 (laidumibieiin) 1 (0-2-1)

Seminar 1 (Non-credit)

594 9 wuUWAR
Judn 2
MANsAnyIUane
266654 ANYANUS 4 U 1.1 9 UUIBAA

Dissertation 4, Type 1.1
266697 dunun 2 (bidunihein) 1(0-2-1)
Seminar 2 (Non-credit)
594 9 wiuagnn



266655

266698

266656

266699

22

U4 3
AANISANYIAY
WINUS 5 wuu 1.1
Dissertation 5, Type 1.1
Fusun 3 (hifumbeiin
Seminar 3 (Non-credit)
52U

U7 3
aAn1sAnYIUane
WMLTNUS 6 WuU 1.1
Dissertation 6, Type 1.1
duuw 4 (Lidumiein)
Seminar 4 (Non-credit)

374

3.1.4.2 WHUNITANEILUU 1.2

266661

266500

266662

FUUN 1
= 1%
AIANSANEINUY

Iganus 1 wuu 1.2
Dissertation 1, Type 1.2
suiguiTivemaImendians (luduniiei)
Research Methodology in Sciences

34U

FUUN 1
MAnTsAnyIUang

Anendnus 2 wuu 1.2

Dissertation 2, Type 1.2
EREY

9 UIWAR

1(0-2-1)

9 wUWAR

9 UUIAA

1(0-2-1)

9 %UBAR

9 UUINA

3 (3-0-6)

9 wUWAR

9 NUIWAR

9 wUWAR



266663

266696

266664

266697

266665

266698

266666

266699

23

U 2
AANISANYIAY
WPINUS 3 WUU 1.2
Dissertation 3, Type 1.2
duuwn 1 (laidumiiein)
Seminar 1 (Non-credit)
394

T 2
aAn1sAnYIUane
NYTNUS 4 UuU 1.2
Dissertation 4, Type 1.2
dunwn 2 (idumiiein)
Seminar 2 (Non-credit)
394

U4 3
AANISANYIAY
WYINUS 5 WuU 1.2
Dissertation 5, Type 1.2
duuwn 3 (Livdumiein)
Seminar 3 (Non-credit)
574

U4 3
aansAnyIUane
WYMINUS 6 WUU 1.2
Dissertation 6, Type 1.2
Fuuwn 4 (lidumiiein)
Seminar 4 (Non-credit)
394

9 UIWAR

1(0-2-1)

9 wUWAR

9 UUIAA

1(0-2-1)

9 %UBAR

9 UUIBAA

1(0-2-1)

9 wUWAR

9 UIWAR

1(0-2-1)

9 wUWAR



266667

266668

24

ST 4
AANISANYIAY
WYMNUS 7 WUU 1.2
Dissertation 7, Type 1.2
372U

U7 4
aan1sAnyIUane
WYMINUS 8 WUU 1.2
Dissertation 8, Type 1.2
594

3.1.4.3 WHUNISANWILUU 2.1

266624

XXXXXX

266671

XXXXXX

XXXXXX

FulH 1
AANSANEIAU
Wtallagiun1aadyine,
Current Topics in Microbiology
naen
Elective Course
574

T 1
aan1sAnyUane
WTNUS 1 Uuu 2.1
Dissertation 1, Type 2.1
A den
Elective Course
Jden
Elective Course
37U

9 UIWAR

9 WUWAR

9 UIWAR

9 WUWAR

3 (3-0-6)

3 UUIBAA

6 wRUWAR

3 UUIBNA

3 BUIYAR

3 UUIBNA

9 wUWAR



266672

266696

266673

266697

266674

266698

266675

266699

25

U 2
AANISANYIAY
WYMINUS 2 wuu 2.1
Dissertation 2, Type 2.1
dunwn 1 (lddunieie)
Seminar 1 (Non-credit)
394

T 2
aAn1sAnYIUae
WTNUS 3 Uuu 2.1
Dissertation 3, Type 2.1
dunwn 2 (lidumiiein)
Seminar 2 (Non-credit)
37U

U4 3
AANTSANYIAY
edinus 4 wuu 2.1
Dissertation 4, Type 2.1
dunwn 3 (dunieie)
Seminar 3 (Non-credit)
594

U4 3
aansAnyIUane
WYINUS 5 wuu 2.1
Dissertation 5, Type 2.1
Fuuwn 4 (lidumiiein)
Seminar 4 (Non-credit)
394

6 NUIWARN

1(0-2-1)

6 WUWNR

9 UUIBAA

1(0-2-1)

9 %UBAR

9 UUINA

1(0-2-1)

9 wUWAR

9 UIWAR

1(0-2-1)

9 wUWAR
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3.1.4.4 WEAASNUNITANWYILUY 2.2

266501

266505

266511

XXXXXX

266500

266624

XXXXXX

XXXXXX

FUTF 1
AANITANIAY
FInenseavluanawadaiunsd
Molecular Biology of Microbial Cells
a¥INeUsEYnd
Appplied Microbiology
%39
ﬁga%ﬁwmmﬂmmwwﬁ
Medical Microbiology
PLAIGhh
Elective Course
szileuinidemeinenaans (lidumieis)
Research Methodology in Sciences
374

U4 1
aan1sAnyUane
Wtealagiun1agadyine,
Current Topics in Microbiology
A den
Elective Course
¥ den
Elective Course
EREY

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 BUILAR

3 (3-0-6)

9 %UBAR

3 (3-0-6)

3 BUILNA

3 BUILAR

9 wUWAR



266681

XXXXXX

XXXXXX

266696

266682

266697

266683

266698

266684

266699

27

7 2
ANANITANEIAU
WNUS 1 WuU 2.2
Dissertation 1, Type 2.2
I UFN
Elective Course
N
Elective Course
dunun 1 (ladunihein)
Seminar 1 (Non-credit)
594

T 2
aansAneIUae
MTNUS 2 WUU 2.2
Dissertation 2, Type 2.2
Funwn 2 (idumiiein)
Seminar 2 (Non-credit)
37U

U4 3
AANSANEIAUY
WYMINUS 3 WUU 2.2
Dissertation 3, Type 2.2
dunwn 3 (lddumiiein)
Seminar 3 (Non-credit)
37U

U4 3
aansAnyIUane
WeINUS 4 WUU 2.2
Dissertation 4, Type 2.2
duuwn 4 (lidumiein)
Seminar 4 (Non-credit)
394

6 NUIWARN

3 UUIBNA

3 UUIBNA

1(0-2-1)

12 wu2enn

6 NUIBNA

1(0-2-1)

6 %UAR

9 NUIWAR

1(0-2-1)

9 wUWAR

9 UUINA

1(0-2-1)

9 wUWAR
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U7 4
AANISANYIAY
266685  AWNYITNUS 5 WUU 2.2 9 wiwin
Dissertation 5, Type 2.2
33 9 wulena

U7 4
aan1sAnwIUane
266686  ANYIANUS 6 WUU 2.2 9 uEAn
Dissertation 6, Type 2.2
ERLY 9 wulenn
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3.1.5 A185U1851979 (Men e lneLazn wdIngw)

266500 531 08UITITeNINeFEns 3 (3-0-6)

Research Methodology in Sciences

n¥nuazsndouisife nadoulassnniside wadadugeluniside nsld
walulagansaumadniunsauaudoyanaznsUseuIana vanadnd niuuizey N1THEWNS
NUITYUATATIYIUITTNUNIY

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 I TEAULUANATARAUNSY 3 (3-0-6)

Molecular Biology of Microbial Cells

Tassasrauazninflveaead 29svensad uwAemeadiinessauluanaiugu
Friveszauluanavedu uazdlug 139189 UURLIWe N1SEEMETDIADLED LasNTZUIUNIS
FOULTUALDULD NIZUIUNTABATHARAZNITZUIUNMTUUAIHE SuAN3enTEnINgauniduazivadlin
U Fransauwme natanagyineiliana viAuianagatyine)

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.

266505 a¥INeUsEynd 3 (2-3-5)
Applied Microbiology
Y301N1589AANIN199aT AN on5UTEYNAlIR UMM gRaIvns Ty

A5INEAT AN NETUNALNY Lazn1sLImE SauTeLUaenfonedann TEUUUINTFIU

wazsUseiuaunniesuiang
Microbial integration of knowledge in applications of food, industry,

agriculture, environment, alternative energy production and medicine including biosafety

standard and quality assurance laboratory.

266511 AYIINEINNITLNNE 3 (2-3-5)
Medical !\/\icrobiotogy
"Uau‘VliEJVI%Jﬂ'J’]lIﬁ’]ﬂEUVI'NﬂWiLLWVIFJ IUG’IWUﬁmﬁ"IU’JWEJ’] ANSENE LaEJ\‘i 333’]‘1/]87
ﬂﬁiﬂﬂ’ﬁﬂ’eﬂiﬂ FEUININGYN mavﬂmmumamimma i’lll‘Vlﬁﬂ’ﬁ(ﬂi’]T’U’JNQQEJ‘VI’NM’ENUQUWY]S
Microorganisms of medical importance with emphasis on morphology,
cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and

laboratory diagnosis.
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266602 NTIATIVRIUNAUNTE 3 (2-3-5)
Microbial Genome Analysis
AUAY MSIRERUAMNIN FRdIUTITAMAINAT SIUEUTITIdeu wavdsenaudud

q
a =) 1

Tun ssaeaeuneuiinfuguteya lisvaziBeniuviediuvesdluy TinmeiiiieAumuiuddl
Uszloviludluy

Retrieve, quality check, trim, collapse duplicate reads and assemble to
microbial genome. Compare contigs with database, annotate and analyze the assembled

genome to discover a useful piece of information.

266603 WAL AT TV INe 3 (2-3-5)
Research Techniques in Microbiology and Molecular Biology
NssuzdmEanns seileuds LLazm'ﬁ?Jﬂﬂﬁﬁﬁ%ugmaqLmﬁﬂmqaig%ﬁmmLLaz

@Al lutlag i msvszyndldinediamsndiveuazgadrivelunuine iinus
An advanced introduction to methodologies and practice of current

molecular biology and microbiology techniques, application of molecular biology and

microbiology techniques in dissertation.

266604 WoTikAYN19aTIINeN 3 (3-0-6)
Special Topics in Microbiology
ns@nwidednluteitiaulanisatainelutiagtu wievhdeniauduiug

AuNYIMIneInusvetan
Intensive study of interested topics in microbiology or related topics to

specific student’s thesis.

266608 Aruaenfoyansiugdunidtugs 3 (2-3-5)

Advance Microbial Food Safety

nalnvasdunsdnalsaluoinisuazasity NTEUIUNITHAADINIT TEUUNITHER
91mMsUasnsiy: GMP,HACCP wag 1SO 22001, M3Useifiuanadsmnagduyid nsnsivaouuas
Annudunsdnelsaluemsinglumaiinnien@imen aAnulaenieree1mnaadinelly
UIAN

Actions of foodborne pathogens and toxins, food processing , food safety
systems :GMP,HACCP and ISO 22001 , microbiological risk assessment, molecular

techniques detecting and tracing food borne pathogens, future of microbial food safety.

266611 T mamsunnsitadedugs 3 (2-3-5)
Advanced Diagnostic Medical Microbiology
wadatugilunisidedunisnelseudiang q msussandlfineaiiansondsine,

warinennffusulunisenaidadegiunisnolsauaslsafindeluiesufoins

Y 9
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Advanced techniques in identification of various pathogenic microorganisms,
and applications of molecular and immunological techniques for laboratory diagnosis of

infectious diseases.

266612 athifnring tugs 3 (2-3-5)
Advanced Microbial Forensics
ﬂizmumiﬁuLLaz%’ﬂwﬁmqwEJ’luwaga%ﬁwm %gﬂ’]iLLazLWﬂﬁﬂﬂﬁiﬁ]i’Jﬁ]ﬂQ‘\]uﬁLu
szauluiana ndnnshaluiesjiRnsniszdunianasademstinmszdugs
Chain of custody for microbiological evidentiary material, molecular methods

and techniques used for biothreat detection, procedures for working in high biosafety levels.

266613 nalnnisnelsavesgdunidluseauluana 3 (3-0-6)
Molecular Mechanisms of Microbial Pathogenesis
nalanisnelsaluszduluianavesduniduaslulaslulenlasiiunis@nuii

\Rerdeaiudunsiorseninsleadriugdunis ansfivaingdund manaundnssuunliduiu ns

muanlusgfuRugnIT MIwaniAsuduiiferdesiuausuusivedse
Molecular mechanism of bacterial pathogenesis and microbiome with

emphasis on host-pathogen interaction, bacterial toxins, immune evasion, genetic regulation

and exchange of virulent genes.

266614 nalnuarszuinineglussdulinanavosuniideiiosn 3 (3-0-6)
Molecular Mechanism and Epidemiology of Drug-Resistant Bacteria
nalnnishesuarszuininelussiulianavesuuaiiieResniididny newane

wuaiSensuauiiaaeuleddfuanmiuariingndvsnsuasiouladasuifiuuma Weaunila

fonda ooiFuaRosuidduuasuiuladody Wenelsavinsdna ieglaluuua uegdlue oxdils
wummes vowiuilony finesmansuuy

Molecular mechanism and epidemiology of important drug-resistant bacteria
especially extended spectrum beta-lactamase and carbapenemase-producing Gram-
negative bacteria, methicillin and vancomycin-resistant Staphylococcus aureus, multidrug-

resistant diarrheal pathogens, Pseudomonas aeruginosa and Acinetobacter baumannii.

266615 Aduowealulainienisunmetugs 3 (2-3-5)
Advanced Medical DNA Technology
wanni1swazn1sUssyndldmalulaguesfidwenisnisiitauasnisitads n1s

Usggndltinadamadineseiuluanauazimaluladvosinouduuwinidue 1Hun 33nn5e9qd

T¥nslaauBunasiinsest msuanseenvesiu dninmassiidunuuiaes malinuiisegnlslng

weslunsnseitads uarduiita mslengimunnuin ndnvessiduaign eafuns

fevoniu nsaunAmes uarn1sidedulIeain
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Concepts and applications of DNA technology in therapeutics and diagnostics,
applications of Molecular Biology techniques and recombinant DNA technology; including
gene cloning, gene expression, animal models and PCR-based techniques, in diagnosis and
gene therapy, key ideas of the latest research on gene transfer, vector development and

pre-clinical research.

266616 TN IS g 3 (2-3-5)
Advanced Medical Microbiology

a6 1

lA53a379 Auaudi wariugmanivesauvsdnelsa wensassing1vesnisnolsn
srduluanauaraimInendin nsnevaussessruugiduiusionisinde uazmeluladtugs
19987V AN MMM Anviwaduaznsimihiluanzunfveawadluszuuniduiu aumg
waznalnnsiinAuRAUNAvessEUUNANY

Structure, properties and genetic of pathogenic microorganisms; molecular
physiopathology and clinical manifestation of diseases, immune response against microbial
infection and advanced technology in medical microbiology; cells and normal function of

immune system, etiology and mechanism of abnormal immune system.

266621 @YIMeLang 3 (2-3-5)

Molecular Microbiology

auvsdluszauliana nenudual @351 N13IATIMUN N150TIITITENS
viosUftAmsuazmsthluuszgndld TnsendomalulaBmadiueiviuat

Microorganisms at molecular level on the biochemistry, physiology,
classification and identification, laboratory diagnosis, and their applications using modern

DNA technology.

266622 @AY NBITEUY 3 (2-3-5)

System Microbiology

YNNI wesRAuEE Rty Fuell Flulind nauanu
Tnfind wanlulafind uay Wsdlefind Lileadauuudraeddesureifriunmsvitnuresgdunid
TngihuFeseuannadseninamywdiugdurid

Integrated basic biological knowledge of microorganisms in biochemistry,
genomic, transcriptomics, metabolomics and proteomics, describe a microbial cells

functions, emphasis on the balance between microbes and humans.
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266623 nalnnisnsduasiziuasvaqaunidluseauluang 3 (2-3-5)
Molecular Mechanisms of Microbial Photosynthesis
sUuwvesmsduaseiiadludunidngusing 4 lassadveasaddmildlunis

Fuanpiuas Inssaslussiulianauaznsdaanesisaingiifuuas nalnnnslnavesdlannseu

Tugnlensanenendianmson TIMENULAENTEUUNTULUNUSATY nsmuRmuazBuiiAsIeq

lumsdauaseiiasasqdunid
Photosynthetic patterns in various groups of microorganisms, cellular

structure of photosynthetic apparatus, molecular structure and biosynthesis of
photosynthetic pigments, mechanisms of electron flow in electron transport chain,
bioenergetics and metabolic processes, regulation and genes involved in microbial

photosynthesis.

266624 Wt lagiun1agadyine, 3 (3-0-6)
Current Topics in Microbiology
oiuTeuazauehteivuatoaziiaulalunadsinen
Discussion and oral presentation of current and interesting topics in

microbiology.

266625 weluladtninnsgauridaugs 3 (2-3-5)
Advanced Microbial Biotechnology
Aruddnyesaunismadiumealuladiinmduas nmsdaideniaznsuiuss

g1e9ug nTEUINNSNEN N1suenRandngINnIsudn n1stgdunsduasdndunlulduselovy

AUDAAINNTTY AInd0N LNFYNTIU NMTUNNS NTNUATLATNELUNALTY
Microbial importance in advanced 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.

266626 weluladtnndugoseniluuuadise 3 (2-3-5)
Advanced Biotechnology in Actinobacteria
miﬂizqﬂsﬂﬁmﬁﬂmﬂmﬁLLazmamamW%’jmqLﬁaﬁﬂmmimﬁmmmaagﬁmﬂ

weARluLUATIFe Msatnuazyinlviansuians nmsfiudeya nsieed uasUssiiiuna
Advanced techniques of chemical and physical for study secondary

metabolite production from actinobacterial, extraction, purification, data collection, analysis

and evaluation.
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Wuu 1.1 menflwus 48 wihein
266651 INYITNUS 1 huu 1.1 6  WUBAR
Dissertation 1, Type 1.1
AnwesAUsznauineninus duat numuenasuaswdTeiiiendes fmue
Usginuland/MdeIneinug
Study the elements of thesis, review literature and related research, and
determine thesis title.

266652 WTNUS 2 wuv 1.1 6 wUWA
Dissertation 2, Type 1.1
WaLenaswaniALAnTIVEandeIfuIne inug (Concept Paper) wazdnyi
KansduATzenasuarenAfefiieides
Develop concept paper and prepare the summary of literature and related

research synthesis.

266653 MBITNUS 3 huu 1.1 9 whena
Dissertation 3, Type 1.1
fanasesleuayisn1sidy favilasessinerinud Wethiaueseamznssunis
Develop research instruments and research methodology, and prepare thesis

proposal in order to present it to the committee.

266654 Wendnus 4 uuu 1.1 9 milgin
Dissertation 4, Type 1.1
Nusaundeya s1euAuiImihIng dnusnoeansdnusnyinendnus

Collect data and report the progress of the thesis to the thesis advisor.

266655 WIINUS 5 wuu 1.1 9 WA
Dissertation 5, Type 1.1
Tnsgndeya dnviinerinusatuing
Analyze data and prepare a draft of the thesis.

266656 enus 6 Luu 1.1 9 nuIwAn
Dissertation 6, Type 1.1
Fovivineninusanysaluazunaruidoifioffaniinounsnannasidnsanisinw
Prepare full-text thesis and research article in order to get published

according to the graduation criteria.



WUy 1.2
266661
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Mendlwus 72 widhein

INYIENUS 1 WU 1.2 9 UUBAR
Dissertation 1, Type 1.2

Anwnesndszneudnedinug duait numulenasLaseuddeiiieides fuun

Uszihulang/mvoinenanus

Study the elements of thesis, review literature and related research, and

determine thesis title.

266662

266663

266664

WNUS 2 WU 1.2 9 NwAn
Dissertation 2, Type 1.2
WAL NETLARIANUANTIVEOALNEIAUINYTNUS (Concept Paper)

Develop concept paper.

ANYIUNUS 3 U 1.2 9 UUIAN
Dissertation 3, Type 1.2
IAVNANITAIATIZILONATHAZINUIVE NGB

Prepare the summary of literature and related research synthesis.

ANYIUNUS 4 WUU 1.2 9 UUIAA
Dissertation 4, Type 1.2
WAILLATDILILALITN1TINY FAYINLATITININITNUS WiBLLEURBAMNEATSUNNS

Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

266665

266666

Angdnus

advisor.

WYNUS 5 Wuu 1.2 9 whenn
Dissertation 5, Type 1.2
AUTIUTteya MeuAuiniIne dnusiesnsdnuinuine inug

Collect data and report the progress of the thesis to the thesis advisor.
enus 6 wuu 1.2 9 e
Dissertation 6, Type 1.2

Nusauswdeya Awszideya uarsenuANAINTINeNdnus defiusnw

Collect data, analyze data, and report the progress of the thesis to the thesis
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266667 MITNUS 7 huU 1.2 9 whena
Dissertation 7, Type 1.2
AaTeitoya Iavininendnusatusng
Analyze data and prepare a draft of the thesis.

266668 MeTNUS 8 wuu 1.2 9 Wihefn
Dissertation 8, Type 1.2
JovivineninusatuanysaliaruneAdeiiieAfiurimeunsnuinasidisa

NN3ANY
Prepare full-text thesis and research article in order to get published

according to the graduation criteria.

Wuu 2.1 WMenus 36  wuaehn
266671 WMTNUS 1 wuu 2.1 3 wilhwda
Dissertation 1, Type 2.1
AnwesAUsznouiIneninus duat numuenasuaswdTeiiiendes fmua
Usginuland/sMdeinenfinus
Study the elements of thesis, review literature and related research, and
determine thesis title.

266672 elnus 2 wuu 2.1 6 BN
Dissertation 2, Type 2.1
FauenaswanimLAnTIVEandeIfuIne inug (Concept Paper) wazdnii
nansduATzenaswaremAdefiieides
Develop concept paper and prepare the summary of literature and related

research synthesis.

266673 MWNUS 3 wuu 2.1 9 wena
Dissertation 3, Type 2.1
fannasesleuayisn1sidy davilasessinerinud Wethiauesenmznssunis
Develop research instruments and research methodology and prepare

thesis proposal in order to present it to the committee.

266674 WS 4 wuu 2.1 9 nuIwNA
Dissertation 4, Type 2.1
usvsdeya Tinseideya daviviveninusatuing

Collect data, analyze data, and prepare a draft of the thesis.
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266675 Wegnus 5 wuu 2.1 9 N
Dissertation 5, Type 2.1
FoviinendnusatuanysaiiarunansiseifioRfausieunsaunusidsa

N3ANY
Prepare full-text thesis and research article in order to get published

according to the graduation criteria.

LUy 2.2 menilwus 48 WU2BAA
266681 INYITENUS 1 WUU 2.2 6 NUIBAR
Dissertation 1, Type 2.2
AnwesAUsznouiInendinus duat numuenasiazwdTeiiientes fmua
Uszinuland/sMdeineniinus
Study the elements of thesis, review literature and related research, and

determine thesis title.

266682 MITNUS 2 hUU 2.2 6 wena
Dissertation 2, Type 2.2
FauenasLaninuAnTIuseniafuinenidnus (Concept Paper) uagdnyh
mamiﬁqmezﬁwﬂmmazmui%’aﬁL‘ﬁ'msﬁaa
Develop concept paper and prepare the summary of literature and related

research synthesis.

266683 IYIENUS 3 WU 2.2 9 UUBLAR
Dissertation 3 |, Type 2.2
Wawesesdlonaziznisive Savilassdinednus Wetiaveronusnssunis
Develop research instruments and research methodology and prepare

thesis proposal in order to present it to the committee.

266684 WHNUS 4 wuU 2.2 9 wuenn
Dissertation 4, Type 2.2
Fususndeya seanumuiniinednudsontasdiunurineninug
Collect data and report the progress of the thesis to the thesis advisor.

266685 MWNUS 5 wuu 2.2 9 whena
Dissertation 5, Type 2.2
AaTeitoya Iavinimendnusatusng
Analyze data and prepare a draft of the thesis.
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266686 WMeTNUS 6 WU 2.2 9 Mwin
Dissertation 6, Type 2.2
Favianerdnusaduanysaitazunanaideiiodfasiinounsanuinasidnia

N3ANE
Prepare full-text thesis and research article in order to get published

according to the graduation criteria.

266696 duuun 1 1(0-2-1)

Seminar 1

Hnelun13AUAI 119970 NITAAILATIZY LAZITUULTHIUNAINNI ONAIIUTTY
paonIuNTiauedess q mafugatineiimdsegluanuauls

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.

266697 dunun 2 1(0-2-1)
Seminar 2
WaueenukarafuMluiitesieg nainuatyineiddegluainuauls

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

266698 GECIR 1(0-2-1)
Seminar 3
fUNWITRMUIATTINTUES

Seminar in microbiology on topics in advanced microbiology.

266699 duuun 4 1(0-2-1)
Seminar 4
dunuiuaT N MnetesiuiteinendnussaulIaayen

Seminar in microbiology on topics related to doctoral thesis.
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