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266512 ﬁ;a%ﬁwmmamﬂmﬂﬁﬁaﬁﬂ 3 (2-3-5)
Diagnostic Medical Microbiology
266513 ﬁg‘a"'ﬁﬁﬂmmda’m’rﬁmﬁ;{m LLazqmﬁma 3 (2-3-5)

Microbiology for Public Health and Sanitation



266514

266515

266516

266517

266518

266519

266623

15

’mmgﬁﬁuﬁ'umguga

Advanced Immunology
Vl’;%'a’iml’m’mmﬂm“(lﬁmzugd
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Advanced Microbial Physiology



266503

266504

266506

266507

266508

266509

266521

266522

266523

266524

266525

266526

266531

266532

266533

19

wnaiialuwuwldensendiinmuszadiinen
Research Techniques in Molecular Biology
and Microbiology
WTalannzn19aad ingm

Selected Topics in Microbiology
TIRIIFAULNA

Bioinformatics
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Advanced Microbial Physiology
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30T HIAEIIVDILTAE TINAII LwLmuaﬁéTimLazﬂﬁmuqu MIAILANNILAIY LSS

WATVRILTAR NMINAAN BTN IIF TN mimﬁsmmmgﬂiwLLazw‘”@Jmn'}ﬂm:@”ﬂuLaqa

FTUUMITUSIRU I MTINN
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
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o o A, A a Aa o o & o o_A a 6 AaAa
%’J“llﬂﬂ%’]&ulﬁ]luﬂﬂd’gﬂ‘ﬁl’)ﬂﬂ’] NUAMUFTNARDINUNIINMIINUTIVAUDIVINRA
A A 6 ~ L =) A [ 1
dumsiamz wiafinansznulwmanisaldantu lasszimudasuudasiateldluudazne
MIANT
interesting topics in microbiology related to specific student’s thesis or having

the current impacts; different topics in each semester
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266506 TN IRULNA 3 (2-3-5)

Bioinformatics

MITUABUAETIUTINTOYANNITINN mﬁmmzﬁf@ga maipuisugaya
lasanduinaluladasauing Lﬁamiﬁﬂﬂﬂi:qﬂmﬁlﬂumsaammumimaaq 77930
ﬁﬂmmmé’ww”ufmaoﬁoﬁ%ﬁmmaﬁugmm WazBU Y

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 ﬁgaﬁﬁﬂmmiﬁ’]mmf'ﬁdﬁmm 3 (2-3-5)
Quantitative Predictive Microbiology
myhwsdinaniuniddinannmahwemaaiguasnnanssuves
qﬁuw%‘ﬂmzuuﬁnﬂﬁmmmazizuuﬁnﬂﬁsu6] N132aNLUUNITINGRDY ﬂ’]i’iT@]ﬂ’]i“lTE]Ha
misiuuuiaesrasmaaiydulawaznisvaisvasafunsy dymaasdanulaiuinan
uazAnAMUERLL TR ILLLIARY UUUFIRBIVEIIZEZINMINNGD uazn1IUTEyNE LT
LL‘lJ‘lJﬁi’]ﬂENLLaxLﬂ%ia\‘iﬁaﬂ’liﬂ’]?ﬁ’m"}uﬁﬁuﬂ%ﬁ‘idﬂ%%ﬂml%ﬂ’]iﬁ]y@ﬂ’liﬂ’nNﬂaa@]ﬂvﬂua’m’]i
Lm:s:uuﬁnﬂﬁﬁ;ﬁuw%ﬁmﬁaLn@toTamLazﬂﬁLﬂwm

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

agricultural microbial ecosystem

266508 w”uﬁqmam{maaﬁgﬁuﬂ%'ﬁmguga 3 (2-3-5)
Advanced Microbial Genetics
w”ugmam{maa@ﬁuﬂ%'ﬂ{mﬁufﬂaﬁm MIFIATIA MIUFAIBEN LATNNITAILAY
nmiuaasaanvasduvesfunidluszauluana neEUIUmMINEUEIIINGT UazN1INUEUEY

Aa

maaﬁg‘auﬂ%‘ﬁsiaamfmnﬂﬁau
advanced microbial genetics on gene replication, gene expression and
regulation at molecular level, physiological processes and responses of microorganisms to

environmental conditions
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266509 mmﬂaa@ﬁmmammsﬁmgﬁuw‘%’ﬁ 3 (2-3-5)
Microbial Food Safety
Qﬁ%ﬂ%iﬂ%a’m’]i ﬂ’]i’i]”@’it]”]l,l,uﬂ MILNINTZANY ﬂ’]iL?TEI"lIE]x‘iEl’]%’]S ﬂ’]iﬂ’JUﬂ&l
21%17 32Uy HACCP msqmﬁmammmaz‘[sﬂmmnﬂuﬁw
microorganisms in food, classification, distribution, food spoilage, food

regulation, HACCP system, food sanitation, and food poisoning

266511 qa%ﬁwmmammwmﬁ 3 (2-3-5)
Medical Microbiology
a Aeda o a 6 2 a Aa dq’
ﬁlﬂ%‘ﬂiﬂ"ﬂNﬂ’)’]ﬂJﬁ’]ﬂEyﬂ’Nﬂ’]iLLWﬂEJ ’Lumuamgﬁm‘nm NMILWISLRE
8373ne1 nalnmarialsa szunainet Mazpdduinden1sfiaida MuNIMIaTIAdtadonms
R Juanns
microorganisms of medical importance with emphasis on morphology,

cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and

laboratory diagnosis

266512 WTINEIMINIUNNGI Ry 3 (2-3-5)

Diagnostic Medical Microbiology

inafiansasd uaniimisaadaing TumsuenuasAu&asIaients
Athabgfunidnaliaziiacdngg S’JNY%ﬂ’liﬂithlﬂ@ﬁLfmﬂﬁﬂﬂNE]tkjk‘f’fmil’nl,ax%ﬂtl’]gﬁ@j’ﬂ\l T
lumsasieifedugAunidielsauaclsndaisoluios jiians

diagnostic microbiology 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 ﬁ;a%ﬁwmmammimqmLLa:qmﬁma 3 (2-3-5)
Microbiology for Public Health and Sanitation
%é’ﬂmimmsmqmLLazqmﬁﬁmaiiamu Qﬁuw%ﬁﬁtﬁm%a UININYT MY

ﬂaoﬁ'uuazmsmqu
principles of public health and industrial sanitation microorganisms involving in

public health and industrial sanitation, epidemiology, prevention and control
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266514 AeNnAAUNWIUE 3 (2-3-5)
Advanced Immunology
’J‘YlEJ’mﬂJﬂ%JﬂWIJ%E‘T\‘i @]’]uﬂgﬂiﬂ"liw‘ﬁ’n\‘iLLQ‘I«L@IL%‘HLLE‘] LL@%@]‘UB@ NIGuURUD

°uaanm&mumomumsmua%u@woLsnaa W%ﬁﬂﬁﬁ@]i%@dﬂ&]ﬂ&lﬂu ANUAAUNATITEUL

U 9 q
¥ @

nidunuuas inaftansinanlaun
advanced immunology on interaction of antigen and antibody, humoral and
cell-mediated immune responses, immunogenetics, immunological disorders, and

immunological techniques

266515 Ts&inenmenisuwm UG 3 (2-3-5)

Advanced Medical Virology

hiainendugs dugmanddnmenwuaziuaiiveshhia leod uaz ns

Aaaa dl Aa &’ ] o o % = o o 6 6 1 a

sau Uisenniiatusznitehianulse wie lisanulasy mineuauasnaslaaridaniida
Wa TR LAZRIIEW T LAZINATANIY ITRANY

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 MUATHIEN WM IWNNETUFY 3 (2-3-5)
Advanced Medical Bacteriology
AAa A, v a ] v a !
wuafiSenneliiAalsaluas nalnlunsneliifalin mInauauasvassienie
dl a a g d‘u v a a a A 1 Q
LUBALNANIIAALTD ﬂavl,ﬂms@ammmgamw LIRS iZU’](ﬂ’J‘YIEﬂ‘llﬂdLLiJﬂ“(]LiElﬂE]Iﬁﬂ lusz@quLaqa
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 TANEINIINITUAN ﬁmguga 3 (2-3-5)
Advanced Medical Mycology
L%ﬂi’lﬂ’]dﬂ’]‘iLLWﬂgﬂlg%igd MunszUInMIialsa NMsaTaitaay mﬁ’m@g‘a‘ﬁ'wﬁ
HAAANNLTDT nalnmisznaluszauluans inafianseudiinelundaninanyuss

IwNTHA maavﬁaﬁ LLﬂzﬂﬁ)ﬁﬁll%ﬂﬁ?ﬂ’)UﬂNL%@TW]'NTY]SLLW‘Y]ET
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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 fdutanalulagnisnsuwng 3 (2-3-5)

Medical DNA Technology

‘ﬁﬁ'ﬂﬂ'ml,azmsﬂs:qn@ﬂ%’m@lﬂaﬁmadﬁLauLamdm‘iﬁ'}ﬁ'@LLa:mﬁﬁﬁ]ﬁb
numurannIniingzaulaanawszinaluladvasinanduuuridioue nslaauduuas
AiaTek MIuradeanasiu datnasesfiduunuiiaes uaziimadnag Aldinafiad §Asen
anlglnfiwaiss madszendltluduindalasanizmmasaila plianmafannnalsasiia
@ 9 uazanaed Allehsy unnaisaug anaqaunIzyndltlunisnmaiieds ns
AATEARILWIANUAA %ﬁ’ﬂmmmﬁ%@mq@ Lﬁmﬁbﬂ’mi’mﬂaﬂﬁu MINAUIALADT LA
my3seTuliaadn

concepts and applications 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 vectors as well as other strategies, applications in diagnostics, key ideas of the latest

research on gene transfer, vector development and pre-clinical research

266519  WHIAANTING 3 (2-3-5)

Microbial Forensics

FEmsuazinafialunisasa msﬂa%mgﬁ%amw LLa:mﬁﬁaﬁﬂImLmzmi@ua
INWN 3%ﬂaaﬂ°uqmmwmaa;ﬁuﬁmau mzmumiﬁmmzamlumﬂﬁuﬁmgﬁ%amw N80
mstwien mymda wazmITaszuulunIguaiagnangIu AInaseULLUTIATIAIILNS
ATIAMBNTTINN msv‘iwmluﬁaaﬂﬁu"'ﬁmiﬁﬁizﬁummﬂaa@n‘"ﬂma%ammm‘"uga M3
ADUEHDINNIN A NAUADNIFUNFD I FTINN ML IRBULaZMTNEN

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



34

266521 WTIMNVINITNLaTLEY 3 (2-3-5)
Microbiology of Waste Water Treatment
a a Z’ a ) n:id A a a o L% :/ a
ﬁgaumﬂummm ﬂamsmuNa@amﬂﬁmlaoqaumsﬂumsmmmLaﬂ na
Aenezdynn LLazﬂ’ﬁmuqm:uuﬂ’lﬁ“@
microorganisms in waste water, factors affecting microbial activities in waste

water treatment system, problems analysis, and process control

266522 wnaluladfrinmwmagdunid 3 (2-3-5)

Microbial Biotechnology

o o a A 6 v AA [ A %

mmmmymadqaummmamumﬂiﬂamnm‘w ﬂ’]iﬂ@]LﬂﬂﬂLLﬂ:ﬂ’]iﬂi‘Uﬂ?d
SUWUT NITUIUMITANN MIULNNEAAMMIINNTNREN miﬁﬁgﬁuw?ﬁuazwﬁmn”mm“l,ﬂ’lfﬁ
Uselomih ﬁﬂuq@ﬁﬁﬁniiu RIWIAFDY LARTNITN NMTUANG MINBATUAZNRITUNALNY

% dql' v %% €A ~ A A % a AA a A 6

mﬂmswugmmu‘nswmumaﬂagty’mmmmaamJmﬂiuiaymmwmoagaumﬂ

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

266523 wnaluladvasenlodangdunid: 3%;30 3 (2-3-5)
Advanced Microbial Enzyme Technology
mmﬁmauﬂmﬂmnqﬁm%’ﬁ nInuaN Maaatlsag MIFNALAZNNIFN LA
U%ﬁf‘(‘ﬂﬁgﬂﬂi(ﬂéd @aamumiﬂizqnﬂ"ﬁ’
enzyme production from microorganisms, production regulation, enzyme

secretion, extraction and purification, immobilization and utilization of enzyme
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266524 MIATLTARRUNTY 3 (2-3-5)
Microbial Cell Immobilization

&l

[ ad =< 6 A A 6 w 6 A = =
‘V\aﬂﬂ’liLLﬂz’Jﬁﬂ’]ﬂuﬂ’]‘i@IidLsﬁﬂ ﬁ;aumm Qmawmmaama ﬁ;aum ‘Y]E]ﬂ@lid
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q@]a’mmmmmma:m La%vlsﬁﬁ miﬁ’]ﬁ’mauﬁﬂ LLRZﬂ’]iiLﬂS’]&ﬁﬂ’lﬂ%’Jﬂ’]W

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 matszgndnamaluladfinwuasuandludbin 3 (2-3-5)

Biotechnological Applications of Actinomycetes

Tassauaswinfivesaad naasy Wugeaas WeIng) uaznIia
Funnluszauluanavasuendlusivfin mydszendmanalulad@inw ufismsuen 3
AALRBN maﬂ%’uﬂ;amﬂW”%ifLLﬂxNﬁmnvmsﬁﬁ"l,@i”ﬁnﬂm:mummﬁ'ﬂ

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

strain manipulation and fermentation products

266526 waluladdinnm 3 (2-3-5)
Fungal Biotechnology
g333nen s Lewlmiuass usznaluladifisrnunaanuaiamis
fungal physiology, fungal cells, their enzymes and by product in food and feed

thechnology

266531 e Ingwesfuniy 3 (2-3-5)
Microbial Ecology
mmumﬂﬂmUmaaﬁgﬁuw%‘ﬂuﬁm’smﬁw FUNTIANNIANY NTIATILUN
LLa:miLLwimzmwaaqﬁuw%‘ﬂu?oan”au ‘.nuw%ﬁnmmmé’ww”uﬁrmaaﬁﬁuw?ﬁuﬂz?}dﬁ"ﬁ?@

au9 luszuufinainen
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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 qa%ﬁwmmaamazuaﬁu 3 (2-3-5)
Pollution Microbiology
@m3Jévuw”uﬁizwmqﬁuw%'ﬁﬁumiﬁauaﬂﬁluﬁlaLL’mé”mJ iauw‘%mﬂﬁﬁgﬁuﬂ%‘ﬁ

Lﬂu@ﬁjﬁluﬂ’]iﬂi:Lﬁuqmﬂ’]WﬁldLL’J@]ETQEJ ﬂ']i‘].]i:iqlﬂ@ﬂ%’gﬁuﬂ%gﬁﬂhuﬂitﬂluﬂ'ﬁ@i’@LL(?'iG‘Y]']\‘l

w”uqﬂﬁuslumia@miﬁawaﬂm LLﬂ::ﬂ’ﬁﬁ’]ﬁ]u@]&lﬂﬁ‘]:}I@ﬂ@ﬁﬁﬂ?ﬁﬂ’]iﬂﬂd%’sﬂﬁw
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 mM3taguarnILFaNEN slmaﬁgﬁu‘ﬂ%'ﬁ 3 (2-3-5)
Microbial Degradation and Deterioration
riauazunuIMafunidlunsdessasdaquiziananlumaglas

sydsznavezlsnndn sIdsznavesdniiin nianimaiiine naanmualaSaswils & Asy

mwdon nszanw Lanans wangunslsziamans auan3d anamautaininadamston
amsJLLa:ﬂﬁLﬁiammwaaqﬁuﬂ%ﬁ ChRIGra msmuqmmzmsﬂaaﬁu

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 ANURANRANENITINWYBIRUNTIURLANNFUAUTLTITIUUINT 3 (2-3-5)
Microbial Diversity and Phylogeny
mIdsyndlianuiiuszuun1IIuunuAzANUFNNUSLT T TawN Y89

a

aaunIdluszavluiana ﬂs:l,ﬁum']u%mﬂﬂmyma%amwmaaqﬁuw%sﬂu?mmﬁau
MIDUINHUILIAM INWAUNTNEINTIRUNTE

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

resources
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266596 FUNWT 1 1(0-2-1)

Seminar |

aﬂﬂluﬂ’]iﬁ%ﬂ’h NI ﬂ’]iﬁ@laLﬂi’]tﬁLLatL’%UUL%SJGUV]@]’J’]N%%QNQG"I%?J{U
ARAABNIITLEUDRITDAN 9 maﬁmgaﬁﬁwmﬁﬁwé’aagluﬂawwauia

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 FUNU 2 1 (0-2-1)
Seminar I
Wauanewiazaidnalunatedns g maﬁ’m@a%ﬁwmﬁﬁwé’aagjluﬂ’s’m
aula

report and discuss on selected topics of current interest in microbiology

266621 omMINTIING 3 (2-3-5)
Molecular Microbiology
dunIdluszavluana vaduduedl §33Ine1 MmITasuun mianaiiady
mvasdfiansuaznsinludszgndls Tasardumaluladmadiduenviusl
microorganisms at molecular level on the biochemistry, physiology,
classification and identification, laboratory diagnosis, and their applications using modern DNA

technology

266622 ﬁ;a%ﬁwml,%dizuu 3 (2-3-5)
System Microbiology
o A A A a Ae A o o A A a &
YIINIANNAug U Inmveafunitiieiny Suad Fludng
nwaasUlaing ] wenlulaing uaz lis@lading tWasssuuusaasltasuiafgInums

a Aa

o a6 v A & : & o a e
“/]’N’]WIJENQE\MY]‘SEI I@mmmiaammaw@am:mwugmnuqaumﬂ

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 qa"ﬁﬁwmmammwmﬁﬁaﬁsfuga 3 (2-3-5)
Advanced Diagnostic Medical Microbiology
L‘Ylﬂﬁﬂﬂﬁtgdl%ﬂﬂﬁﬁﬁlﬁﬁ%ﬂ%ﬁﬁQISﬂTﬁﬂ@i’]\‘i 9 miﬂszqﬂ@]‘iﬁmﬁﬂmda%

Finpuasinnpdduiulumsaneifadfunialsausclsndaseluios fiidns
advanced techniques in identification of various pathogenic microorganisms,

and applications of molecular and immunological techniques for laboratory diagnosis of

infectious diseases

266624 ﬁ”’;ﬁaﬂ%ﬁgﬂ'umdga%ﬁﬂm 3 (3-0-6)
Current Topics in Microbiology
aﬁﬂﬁﬂu,a:ﬁnLaua%”aiaﬁﬁ'uaﬁﬂLLa:ﬁﬁauialuwﬁaqa%a’iwm
discussion and oral presentation of current and interesting topics in

microbiology

266625 mﬂIuIaﬁ%’;mwmaqﬁum%‘ﬁuga 3 (2-3-5)
Advanced Microbial Biotechnology
mmé’m”zymaaqﬁuw%‘ﬁmdﬁmmﬂiﬂaﬁ%amwmzuqa MINALRDNURZNTT

Uudys aneWug nszuaumndn manenkaadmsiannInain mythaaunIduaznianmi

Tl selomd AHYATIANTIY FIWINFIN LNATNTTN MIULANE MINBATUAZNSITUNAUNT
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 oI INNVBINMIFNATIRAUFI LU R UnTe 3 (2-3-5)
Molecular Biology of Microbial Photosynthesis
[ 6 a A 6 1 ] [ 6 1 d'
sluupzaInmInezAusluaiunidngueng 9 lassassveasadsiuiltlu
ANIFILATIZA LR Imaa%ﬂm:é’uiuLaqaLLa:miéﬁ‘]msw:ﬁwm"’mﬁ%’uLLm AabnnTviavag
danatanlugnlanistionaadianaian FINSINRUAZNIZUINNITUNUNLEATN MIAILAN
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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
WU 1.1 NNBWUS 48 el
266651 ANNAWKT 1 WU 1.1 8 e HI

Dissertation I, Type 1.1

anduailuwiadedsefiauls Goulasenainefinus i:qﬂ”@mua:ﬁmmaa
Y338 ';”mqﬂizmﬁ LLa:mzu@amaamﬁa”ﬂmé’aLmﬂ S’JEJY%Gﬁﬂ’]i“ﬂﬂ“fl’l%’)iiﬂmiiuiﬂﬂ
azLAH0

find the research question, write a proposal describing the significance and
purpose of the study and research procedures in brief, including an extensive review of

literature

266652 ANNANUS 2 UU 1.1 8 nNG
Dissertation II, Type 1.1
LRI TETUSNEN Lanaadansise
designate the supervisory committee to the Graduate school, submit the

dissertation title to advisers

266653 ANNANUS 3 UUD 1.1 8 niNG
Dissertation 1ll, Type 1.1
AU FLEuanNuiNIn FoUIANMENLA
conduct a research, report research progress to advisers, take a qualifying

examination

266654 InenBwus 4 wuy 1.1 8 Y eHalo
Dissertation IV, Type 1.1
GBI TuananNiInTn gaulasesnaineninus
conduct a research, report and submit research progress to advisers, take a

dissertation proposal examination

266655 ANNANUE 5 WUU 1.1 8 RUILNG

Dissertation V, Type 1.1
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FuiumMIIsy dananuivin wSounawIsaNadRawluIIEs 19
peer review

conduct a research, report research progress to advisers, prepare a scientific
manuscript for publication with a standard peer-review process
266656 AneNBNuS 6 wUU 1.1 8 T eTalg

Dissertation VI, Type 1.1

aydwan1339n gauIneinusuiiu uily ([@f) darhinmiwuiaduauysol
LRWAU WA INLAE

summarize all research data, pass a thesis defense, thesis corrections (if any),

submit a complete thesis to the Graduate school

wuy 1.2 Inenfnus 72 e HI
266661 INLANUT 1 WUy 1.2 9 niIfia
Dissertation I, Type 1.2
anmduailwideisofiaula iWoulassnainefinus i:qﬂytymua:ﬁmmaa
M9 TagUszaad Laztunauasmaisslasdaay TunsimImumwsyanssulas
82198
find the research question, write a proposal describing the significance and
purpose of the study and research procedures in brief, including an extensive review of

literature

266662 Inenfinus 2 uwuy 1.2 9 3 eTifalg
Dissertation II, Type 1.2
LRIRINSTNUENEN LauewaTanIIse
designate the supervisory committee to the Graduate school, submit the

dissertation title to advisers

266663 INONANUE 3 WUU 1.2 9 RUILNG
Dissertation Ill, Type 1.2
ALAUNNTIIY LLa:aam”@Qmauﬁ'a

conduct a research, and take a qualifying examination

266664 ANUVAWNUT 4 LU 1.2 9 RUIBNG

Dissertation 1V, Type 1.2
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FLiuNTIY hanennuiIni wazsaulaTaeineinus
conduct a research, report research progress to a thesis adviser, and take a

dissertation proposal defense

266665 ANUVANUT 5 WU 1.2 9 RUILNG
Dissertation V, Type 1.2
ANAUNNTIY BAZILEUDAIINAIIRIN

conduct a research, and report research progress to a thesis adviser

266666 INONANUT 6 wuL 1.2 9 RUILNG
Dissertation VI, Type 1.2
FLBUNITIVY WASTLEUDANNAIRIN

conduct a research, and report research progress to a thesis adviser

266667 ANONANUS 7 WU 1.2 9 wihoia
Dissertation VII, Type 1.2
Ao a Ae AAa Aa .
TNUNUNANNTIIY LATNNRINWITBARUWIWINTENINS peer review
collect research data, prepare a scientific manuscript for publication with a

standard peer-review process

266668 INeNANUT 8 WUy 1.2 9 3 eTifalg
Dissertation VIII, Type 1.2
aydwan1339n sauInenfiinusriu uily ((@f) darhInminutaduauysol
LRWAU WA INLAE
summarize all research data, pass a thesis defense, thesis corrections (if any),

submit a complete thesis to the Graduate school

WUy 2.1 Inendinus 36 wieia

266671 INNAWUT 1 wuy 2.1 9 3 eTifalg
Dissertation I, Type 2.1
LAIAIBNNTENUINEN LanawaTansHse
designate the supervisory committee to the Graduate school, submit the

dissertation title to thesis advisers
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266672 AnenBwus 2 wuy 2.1 9 T eTalg
Dissertation II, Type 2.1
dLfiumaAE HauannuinInin FoUInnMENLR
conduct a research, report research progress to advisers, take a qualifying

examination

266673 INNAWuS 3 WUy 2.1 9 Wiana
Dissertation 1ll, Type 2.1
FLAuNNTAY BanennunInin gaulasessinendnus eSounanuisn
A Aaa Aa .
WWNaAWunN lwnsanInd peer review
conduct a research, report and submit research progress to advisers, take a
dissertation proposal defense examination, prepare a scientific manuscript for publication with

a standard peer-review process

266674 NNBNUS 4 WLY 2.1 9 nihofia
Dissertation IV, Type 2.1
aydwan1339n sauIneiinusriu uily ((@f) JarhInminutaduauysol
LRUWOUUNAINLRE
summarize all research data, pass a thesis defense, thesis corrections (if any),

submit a complete thesis to the Graduate school

Wiy 2.2 Inendinus 48 Wiene
266681 INLANUT 1 WUy 2.2 8 nifia
Dissertation I, Type 2.2
=S v v > Y A A a 0 a a 6 ~ ni
dnaualuridaiionaula WoulaseeIneinus izqﬂ@%WLLazwmﬁmaa
mMyI9 JaguUsead LaTIUABUVRINMTIBAsFILY TINNITMINUNIUITTIUNNTIN LAY
a
MLy
find the research question, write a proposal describing the significance and
purpose of the study and research procedures in brief, including an extensive review of

literature
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266682 ANONANUT 2 UUY 2.2 8 e HI
Dissertation II, Type 2.2
LAININNIENUSNEN Lenawdtansise
designate the supervisory committee to the Graduate school, submit the thesis

title to advisers

266683 INOIANUE 3 wUU 2.2 8 RUILNG
Dissertation IIl , Type 2.2
AL nN13IY aauf@qmauﬂ'ﬁ

conduct a research, take a qualifying examination

266684 ANNAWUT 4 wuy 2.2 8 Wwiheia
Dissertation IV, Type 2.2
FLiuNTIY anennuiInin gaulasesnsinaninus
conduct a research, report research progress to advisers, take a dissertation

proposal defense examination

266685 InenBwus 5 uwuy 2.2 8 nihefia
Dissertation V, Type 2.2
FIUTIWHANNTITY LASHUNRNUITEERUNIWINTRIING peer review
collect research data, prepare a scientific manuscript for publication with a

standard peer-review process

266686 IneBnus 6 uwuy 2.2 8 nihefia
Dissertation VI, Type 2.2
aydwan1339y seuInefinutrin uily ((@f) davhInsfinutaduauysal
LRWAU A INLAE
summarize all research data, pass a thesis defense, thesis corrections (if any),

submit a complete thesis to the Graduate school
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266695  FUNU 3 1 (0-2-1)
Seminar Il
é’wumﬁﬁaﬁmﬁga%ﬁwﬂwgugo
seminar in microbiology on topics in advanced microbiology

266696  FUNW 4 1 (0-2-1)
Seminar IV
é’wmﬁmﬁga%ﬁﬂmﬁﬁm%aﬁuﬁa%%U’]ﬁwuﬁ‘im”uﬂ%tyry%aﬂ

seminar in microbiology on topics related to doctoral thesis

422510 devIFIBNIINmMaaTgInIwW 3 (3-0-6)

Research Methodology in Health Science

AMURANY SNBUT LASLLMANENNIASE N32UIwMIIsY Ussinnnisisy
miﬁmu@ﬂ?ymmi%vﬂ MudsuazauudzIu MIAuLazIUTINTaYS mﬁmsﬁzﬁﬂ’aga
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HNI98 mﬂﬁﬂmﬁa”wugugomwwzmaﬁm’iwmmam”qwmw

definition, characteristics and goal of research, research methodology, types of
research, determinations of research questions, variables and hypothesis, data collection,

data analysis, research proposal and report writing, research assessment, research

application and researcher ethics, advanced research techniques for health science

422514 Fuad wadineusziiineluana 3 (3-0-6)
Biochemistry, Cell and Molecular Biology
LTS WAZI9ATVBILTAR auﬂauaﬂmaﬁwwaamﬁﬂmaqaﬁﬁm@ 1a39839
| a ¢ & & @ a &
LLQZWWW]"UENI?L]W]% LE]‘HVL‘HNLLRZE]auﬂ’]&@iﬂladl,a%vlﬁ]m Waomu‘mmwmﬂumaaua:
ATTLIWMITLNLNUBATY LATIFILAZNNTIALTDIAIVRIR LU NNTINRILLLALEWLE N3
LRUMEVDIALEWLD LATNTTLIUNITONLTNALDULD NIZLIBNNTNATAFLASNIZUIWATUUA
a a a a = = 1 Y [ aa a =

INR DTIRNIFULNEA °IT’J’)‘YIEJ’]I&JLE\JQN mmmaai:uumaﬂ?ﬂa NEABNANIIDTILOY

cells and cell cycle, properties and structure of major biomolecules, protein
structure and functions, enzyme and kinetics, bioenergetics and metabolism of biomolecules,
genome organization, replication, DNA damage and repair, transcription and translation
processes, bioinformatics, molecular biology, biochemistry of endocrine, perspective in

biochemistry
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