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ALRVAILRUIN 4 WUNDY  TTAUVDIIWINIT LT
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Pwwmngia (Ussang-Uianis-Ansalaanias)
104602  ADIWUALRDA MTIINNTIWIAR DY 4(4-0-8)

(Research Methods and Statistics in Environmental Biology)

104685  inaluladaIawnaniaiiingn 4(3-3-8)

(Biological Information Technology)

104750 AN aamaﬁszé’uge 4(4-0-8)

(Advanced Cell Biology)

104852  wanm Ll aaﬁumaamﬂﬁﬂlumsﬁﬂma%%ﬁﬂ e 3(3-0-6)

(Principles in Molecular Biology Techniques)

108781 RN 1 1(1-0-6)
(Seminar 1)

108782  FUNUN 2 1(1-0-6)
(Seminar 2)

108783  FUWW 3 1(1-0-6)
(Seminar 3)

108784  FUNW 4 1(1-0-6)
(Seminar 4)

108785 RWNU1 5 1(1-0-6)
(Seminar 5)

109700* FaNTEauLMAAANEN 4(4-0-8)

(Graduate Biochemistry)

304531* 1@39iadmanaluladdinw 3(2-3-0)

(Biotechnological Instrumentation)

17.3.2 s193BIUIALLRAN
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17.3.2.1 319autdannaly
Iwunwaia (UIsgng-Ujians-anearaanias)
G

108610  &37ANNVBIARUNT 3(3-0-6)

(Microbial Physiology)

108611 milEndasganisaidiinatas 2(1-3-6)

(Electron Microscopy)

108612 TIINLFUINALA 3(3-0-6)

(Sanitary Microbiology)

108613 m‘s%'ﬂmﬁ:uuqmmwﬁaaﬂﬁﬂ‘ams@a‘fiﬁﬂm 3(2-3-4)

(Quality-System Management of Microbiological Laboratory)

108710  inalulaBadunid 3(3-0-6)
(Microbial Technology)

108711 Fineszavluanazesuuafiionsauanin 3(3-0-6)

(Molecular Biology of Lactic Acid Bacteria)

304512*  FaAnmazauluianas uazinaluladnmidade douia 4(4-0-12)

(Molecular Biology and Recombinant DNA Technology)

315611*  98TIINLIDIMITIUFS 3(3-0-6)

(Advanced Food Microbiology)

17.3.2.2 39159 AULE D NATHRAIUINA DN UATMITNHAT
Pwmnigia (Useg-UjuamI-AnEalgnntas)
108620 Qa%’ﬁﬂmm{’] 3(3-0-6)
(Aquatic Microbiology)

108621  IINNGU 3(3-0-6)

(Soil Microbiology)

Iwaunwaia (Useng-Ujians-ansalaanias)
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104712

108630

108730

108731

108740

108741

108742

108743

108744

108745

ﬁ;a%ﬁ‘ﬂ PRILIARDN 3(3-0-6)

(Environmental Microbiology)

a o o =} v
17.3.2.3 A219AUIRDNANHYATINNTIN LAZNITINHAT
IwunwEia (UIsEng-Ufians-Anenaaanias)
WTINNUULAHRAN AT 3(3-0-6)

(Dairy Microbiology)

ARTIINYIDARINNTIY 3(3-0-6)

9 9

(Industrial Microbiology)

ga%ﬁw TRE AV EIT|EAR QN 3(3-0-6)

(Microbiology for Factory)

17.3.2.4 3E9AULRBNAWANTUNNE
PwmnIgia (UIseng-Uians-Ansalaantas)
WHINMIUNNG 4(4-0-8)

(Medical Microbiology)

nAfuNWING 3(3-0-6)

(Immunology)

UsFaINeMITUANG 4(4-0-8)

(Medical Parasitology)

LIARG UL AANIINTUANE 4(4-0-8)
(Stem Cell in Medicine)

imada Ui EanINITURNSIug 4(4-0-8)

(Advanced Stem Cells in Medicine)

e AN LTasauiLile 4(4-0-8)

(Molecular Stem Cell Biology)

17.3.2.5 A 1ilywitdy uaziIdaRLAe
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108761

108762

108771

108772

108773

108774

108775

PwmnIgia (Ussang-Uianis-Ansalaanias)
Uaymilesn199aT1ine, 1 3(0-9-9)

(Special Problems in Microbiology 1)

Uaymilaun199ainm 2 3(0-9-9)

(Special Problems in Microbiology 2)

WTaNLAENIILLANSEINEN 3(3-0-6)

(Special Topics in Bacteriology)

WITaNLABNI9LTEININGN 3(3-0-6)

(Special Topics in Mycology)

ATafianna hsaine 3(3-0-6)

(Special Topics in Virology)

WITaNLANNIIUIRAINN 3(3-0-6)

(Special Topics in Parasitology)

WidadiasnInlaunuing 3(3-0-6)

(Special Topics in Immunology)

17.3.2.6 S193BLRDNLES

Minla g 109811131198TINN WivasmINIMaUBBINAINEABINALlAT

ﬁgmﬁ WIDVDIRDII WA NI D3 LATUAMNLAWTALINNFIUITY

108898

108899

17.3.2.7 83 VINGRANBS

IwunwBia (UIseng-Ujians-anealaanias)
IneAnusURIU AN (WU N 1) 48
(M.Sc. Thesis (Scheme A1))

INANUTURT AN (WU N 2) 18
(M.Sc. Thesis (Scheme A2))

Iwmnigia (UIsEg-UjuamI-AnEalgantas)
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108997  InsAwusqujindia (Wwu 2.2)
(Ph.D. Thesis (Scheme 2.2))

108998 3ﬂyﬁﬁwuﬁqwﬁﬁmﬁ% (LUU 1.1)
(Ph.D. Thesis (Scheme 1.1))

108999  InsAwuquIUMHa (Wuu 2.1)
(Ph.D. Thesis (Scheme 2.1))

WBLAG - ¥ WU DI T VIRV T DU
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17.4 WHWNNIANE

Lmumiﬁﬂmué’ﬂgm‘iﬂmmamumﬂ'wﬁ@ mmﬁmga%ﬁﬂm (W% N WU N 2)

i

2wl nMamsanei 1 wagna mamsaned 2 wiagna mamsanefi 3 wieia
1 104750 TIINENVBITARIZALFI 4(4-0-8) | 108782 FuUNU1 2 1(1-0-6) | 108783 FuAU1 3 1(1-0-6)
(Advanced Cell Biology) (Seminar 2) (Seminar 3)
109700 Faadszautimfiadnmn 4(4-0-8) | 104602 AFuuAzaDALUDIINDN 4(4-0-8) | FmMisauiien (> 7 niaeiia)
(Graduate Biochemistry) édLLdﬂﬁau
(Research Methods and
Statistics in Environmental
Biology)
108781 ANUW 1 1(1-0-6) | Grunuduenuanuimanza)
(Seminar 1)
A Rentad (> 3 wihofia) 108710 naluladyfunsd 3(3-0-6)
(Microbial Technology)
Amisauidan (uazmIamaulizaInnug)
2 108899 Ineniiwnsuntineia 108899 Ineniiwnsumiinia 108899 INeNANBIURTIUAR
(M.Sc.Thesis) (M.Sc.Thesis) (M.Sc.Thesis)
(uazmInmavilazainnug) (oUANENANUT)
= g a A v a a A A
Lmumsﬁﬂmmﬂgmmmmamqwgumwﬂ ﬁ']“ll']')"li’]?ﬂ‘ﬁ'l']ﬂﬂ’] (U 2.2)
° o wR ' o a
a’ﬂﬁiﬂEd?lﬂi:ﬂ@'laﬁl']ﬂ‘ﬁﬂﬂlﬁiyfy?@l‘i
il mamsand 1 wiagna mamsanef 2 wueia mamsaned 3 wieia
1 104750 TIINENVBITARIZALFI 4(4-0-8) | 108782 FuUWN 2 1(1-0-6) | 108783 FuwU1 3 1(1-0-6)
(Advanced Cell Biology) (Seminar 2) (Seminar 3)
109700 Faadszautimiadnmn 4(4-0-8) | 104602 A5IuuazadAluBI N 4(4-0-8) | Amdsauiien (> 6 niaefia)
(Graduate Biochemistry) ﬁd wasaw
(Research Methods and
Statistics in Environmental
Biology)
AruRaniad (> 2 niaeiia) BTUNUBUMNANNINZEL)
108781 &N 1 1(1-0-6) | 108710 inalulabafuvsd 3(3-0-6)
(Seminar 1) (Microbial Technology)
Ar09nuLRan (uazmInmauingmauif)
2 108784 NN 4 1(1-0-6) | 108785 FuAU1 5 1(1-0-6) | 108997 Anenilwusquijindia
(Seminar 4) (Seminar 5) (Ph.D. Thesis)
Amisauidan( 6 ninefia) 108997 Inenfinusquiiindia
(Ph.D. Thesis)
(uazmInmavingmauif) (uazmIamauingmaNiia) (uazmInmavuingmauif)
34,5 | 108997 Anmiwusquiinidia 108997 Inenfinusquiiindia Touen

(Ph.D. Thesis)

(Ph.D. Thesis)

108997 Inenfinufauiioia
(Ph.D. Thesis)
(RaUANENANUT)
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LHUNIANBIMANFATINDNANFATQ B TN 1971 3T98TINEN (WuY 2.1)

o o R ' s
fmiugdnmedennizautiygiln

(i

2ud mamsanud 1 wwBia mansaned 2 wiaiia mamsinud 3 wieiia
1| Smunue 3 wihofia) 108782 SN 2 1(1-06) | 108783 w1 3 1(1-0-6)
(Seminar 2) (Seminar 3)
AmsauiEan( 4 ninefia) FTUNWE 2 wikefia) 108999 InNfinutqufiindia
(Ph.D. Thesis)
108781 FUUW 1 1(1-0-6) | AmvAuLIRan( 2nisia)
(Seminar 1) (uaz/mTameu Tngmanlf)
2 | 108784 Fuww 4 1(1-0-6) | 108785 Fuuw1 5 1(1-0-6)
(Seminar 4) (Seminar 5)
108999 Inenfinutauivdia 108999 Inenfinutauivdia 108999 Innfinutquiiindia
(Ph.D. Thesis) (Ph.D. Thesis) (Ph.D. Thesis)
(wazivzamauingmanda) (waz/vzamauTagmanda) (uaz/mTamau Tngmana)
3 | 108999 Inenfinufauivndia o 108999 Innfinutqufiindio

(Ph.D. Thesis)

108999 Inenfinufauidia
(Ph.D. Thesis)

(Ph.D. Thesis)
(FoUINENANUT)
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17.5 @125 UNYI18B

A Aa 6
108610 &3 INYIVDIPAWNTE 3(3-0-6)
(Microbial Physiology)
AwniisAunak : 104201 9TIINN Uaz 102201 Fiadl wiatiui wialasANuARTaY
YDIRNVNITNY
=S AaK s dld 1 a Aa a 6
MIANHINIZLIUMINNLUNUaRTNLAz T AlNAdaM AT v899AunId N3
ez lafiinvasmuaiguaznaniainnnmuaiyreniunidul Jisendiineveqfunid
A Ax & = a o Aa a a Y A
mwwwu@‘nnJmJi:ImmmeﬂIuTaym:mumsmmmﬁmiammaaqaumﬂuamwumaam

a

VLM WANNZRY WS ITUTURMWTBILTARIAUNIL

q

i lasTedn

1. unih (2 TaL4)
a A 6

[UNI
2. lansiauazniiveslasiaiivesoadaunid (3 T2la19)
a 6 A a 6 [ a a A 6 <

3. MIAIYVITARIAWYITIULAEMTIANTIATY BRI RUNTE (4 TLN9)

4. Tadpninadanaiasguasndunid (3 Talu4)

5. mﬁLﬂiﬂ:%ﬂlﬂﬁanmaamsw‘%zyLLazNawﬁmmﬂmﬂﬁzymaaqauﬂ%ﬁ (3 Talu4)

6. WLUNWNINUNTZUIUMIRTIUATRANIRITVBIIAUNTE CEZIEE)
marela
MINAN

A A
W lafiga
AIRILATIZH LR
AIA39 L lATLaN
7. IRBNIAUNTE (3 T2la19)
o Aan a a 3 d' 1 @

8. Mt wFinvanndunidluaninwaiadond linanzau (3 Talu4)
MINBLAUBIANNNAAH LT% NNTTEANNANNToURIBANNLTY
wazanEhiansewsing Wudu mydiudmeanusnssw

9. MINIWANNILIAIDANTBITU (3 Talu4)

o & A a A & a A6 <
10. myafataizasuuafiSouazmulfsusnneITasa9fund (3 Talu4)
108610 Microbial Physiology 3(3-0-6)
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Prerequisite : 104201 Microbiology and 102201 Biochemistry or equivalent,

or by consent of the school

The metabolic (enzymatic) pathways by which microorganisms obtain, process,
and store substances and energy used for synthesis; and on the synthetic pathways by which
these substances and energy are utilized. Factors affecting growth. Kinetic analyses of
microbial growth and product formation. The occurrence of biological reactions of particular
microorganisms and their environment will be emphasized, as well as those organisms and
metabolic schemes of current or potential usefulness in bioprocess technology. The stringent

response, and autoregulatory phenomena.

Course Outline
1. Introduction (2 hours)

Microorganisms

2. Microbial cell structure and function (3 hours)
3. Growth of cells and populations, and microbial growth measurement (4 hours)
4. Factors affecting growth (3 hours)
5. Kinetic analyses of microbial growth and product formation (3 hours)
6. Metabolic schemes of microorganisms (9 hours)

Respiration

Fermentation

Methanogenesis

Photosynthesis

Nitrogen fixation
7. Microbial toxin (3 hours)
8. Life in extreme environments (3 hours)

Stress responses (e.g. Heat-shock, cold-shock, nutrient limitation)

Genetic adaptation
9. Regulation of gene expression (3 hours)
10. Bacterial sporulation and microbial cellular differentiation (3 hours)
108611 mslEnaasganssAkdianasan 3(2-3-6)

(Electron Microscopy)
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Ar1UIAUNa® : 104201 ﬁ;a%ﬁwm WIaLNaULYn wIalagauLABTaUUAIENUNITNY
nIANENAIAND BuazUfuanIn JINURANNNITINUYBINABIANTT aih
A&

BLEN@TE% NI MISNEN waeNIUSUNEBd MILATINAIBENINIITIINLLNaANENGI8NR D
@NIIAUBLANATER MTIATIZANNW LLazmsm‘%w‘éLﬁﬂmau"l,ﬂmm’]w

o

il LRI gl Ugianis
1. nann3 uazlawsaineveIndesansiaudianasan 6 Tlu9) (6 Talus)
LUURDINY (TEM) LUU&AINIIA (SEM) LaLUUAAT
MINAIUNT L% LUUFBIHNWLAZFINTIA (STEM)
2. m‘m‘%muéf’sazi'mmo%ﬁwmLﬁaﬁﬂméﬁzméTaa'«gamsﬁﬁ‘éLﬁﬂmau (10 Falug) (6 Falwa)

3. AtnslduazmsnmndesaanssetBilinasauuuudassin (5 TAlag) (12 T2 la9)
(TEM) a2 WLUFBINIIA (SEM)

4. MPATTANNLRzMTLATNEENaTaw lulaTnT W @ TN (6 Trlud)

108611 Electron Microscopy 3(2-3-6)

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Study of electron microscope in theory and practice covering operation, maintenance
and calibration of electron microscopes; preparation of biological specimens for investigation

using electron microscopes, analysis of image and preparation of the electron micrograph.

Course Outline Lecture Laboratory
1. Principles and structures of transmission electron microscope (6 hours) (6 hours)
(TEM), scanning electron microscope (SEM), and other
developed electron microscopes e.g. scanning transmission
electron microscope (STEM)
2. Preparation of biological specimens for investigation using (10 hours) (12 hours)

electron microscopes

3. Operation, maintenance, and calibration of TEM and SEM (5 hours) (9 hours)
4. Analysis of image and preparation of electron micrograph (3 hours) (9 hours)
108612 98BNV IFVIAUA 3(3-0-6)

(Sanitary Microbiology)
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FpieAunan : 104201 78T13nen Wiafiouih wialasanudurevesa iy
midnsmanngniualassiunsihldlglulsnugasmnnsineins ievda
Tymduamimgunsiads lasnungd  edsauvesigduassngy  InsuUfifou

MATW
wWlasmeie
1. 1&é’ﬂﬂﬂigﬂlﬂﬁﬂﬂﬂlﬂswmﬁ'ﬂﬂ 2 T la9)
2. ﬁ;‘ﬁuﬂ‘%ﬁuaz@hme‘fiﬁ'ﬂwuLiluﬂtymﬁmm‘ﬁ'}‘mqﬂﬂ‘soam 4 la9)
3. Tsauazmis@aiie 6 T2la9)
4. MIUWINTZNBUAZNTAAd2815A (4 la9)
5. naauquilasiunisunsnszansveadaunidlulisnu uazdaddym 3 Fl9)
(W% WU WURIENU WA N9) ﬁLﬁm"ﬁaoﬁumsqmwﬁma 3 Tlu9)
6. m‘ﬁLﬂ‘:’]‘;ﬁuazmuguq@%ﬂqa (HACCP) (2 %Lﬂ:uo)
7. wanmysigalulssan 3 Tlu9)
8. m‘s%'@m‘:mau‘é’ulm%&qmwﬁma 3 °fi"ﬂm)
9. qmﬁmm{ﬂ*’ﬂﬂswm 3 Tl9)
10. FUOUWITHVBINUNI 3 Tlu9)
1. nYTRLINUVBITFANUENTITUEY (3 Talug)
108612 Sanitary Microbiology 3(3-0-6)

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Study of sanitation principles with the emphasis on the application in
microorganism-involved factory to prevent and control public health problems of infectious

diseases. Field trip is included.

Course Outline

1. Sanitation principles in general factory (2 hours)
2. Microorganisms and their often-found contamination points of public health (4 hours)
concern

3. Infectious diseases: control and prevention (6 hours)
4. Spread and transmission of the diseases (4 hours)
5. Control and Prevention of microbes and pests in factory

6. Hazard analysis of critical control points (HACCP) (3 hours)
7. Principles of sterilization in factory (3 hours)
8. Principles of waste treatment concerned with factory (2 hours)
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sanitation

9. Sanitation of factory water (3 hours)
10. Worker hygiene (3 hours)
11. Public health law (3 hours)
108613  N13IANIITVLAMANABIUTANIYaTIINeN 3(2-3-4)

(Quality-System Management of Microbiological Laboratory)

ApeAUNak | 104201 3aTANN Wialfiwuirh wialasanuiiusausaia i
mi?mmLﬁﬂﬁﬁ'ﬂ%ﬁﬂmimuqu@;mmw waeTUTaIReIlfuans  98TAnen ms

darhtenanTzuugmWReI AT (tudleqmnaw  ATUJUE  uuuweduduiin) s

thpihw  nseuifisueiesie  ussmisdnsndedmuamllidisanuminsazes

#osUjiansnasey uazso UL

v laseTede

WaTauTTeNe

1. MITUIBNaslJuanT: 3 la9)
anuduanmstiuses daiwuaniengring anudeInszasgan 1ISO 9000
ISO/IEC guide 25

2. MIIANITEUUg MM WRBIL JUAMIauNAgIUaINa wwIRaLiBINL (12 T2 1a9)
AT LAAINT wazwindl msflneusy smufiuazanizwingen tasasie
wazingd9ds anwseunaulduaznsmeuiisy Iinaseu nsdanns
dade MITUANUATTBINURA NMINILAUAMMIWAELY TTULANIW Uaz

LON&IT NNIINBITZUY ﬂq WAIN

B

L3

3. mathsinmuassauneuinzaladmiuiesd jian1m9adrinen wilaik (3 Talu4)

a v

AN LD LATDITI né’aafgamiﬂﬁ LAIDINANLDT d9hmIugu AR dau

U

> g A Y = Y %
g}ﬂaamfﬁa EATRNLENT LLRSLATANLENIATIIIN

4. mnﬁu%’nmaﬁuﬂ%ﬁﬁwaa (3 Talu4)
UHuans
~ @ & @ @
1. MY HIAIANT LAT NTUTTLNURNBHSINU (3 Talu4)
2. MaBawitUfifeu SOP i Itnasaumsitiaiasiia CEZIEE)
¢ o & \ en A A v & o L
3. uwuWatuiuiin 1w wwudseifesesils tunndayaniimaass CEZIEE))
4. ﬂﬁ@]ima@qummwmﬂh WAL O LNWNITATIGAMN AT 8% CEZIEE)
NLINUTDUNNIDI
5. MIFaULNBULAIBILAD (3 T2 l4)
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6. NIFOULNBULATBIAD CEZIEE)

7. mimaﬁ]aauqmmwmmﬂluﬁaaﬂg‘jﬁami (6 T2 la149)

108613 Quality-System Management of Microbiological Laboratory 3(2-3-4)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Study of quality assurance and certification of microbiological laboratory:
management of laboratory accreditation and documentation; maintenance, verification and
calibration for instruments.
Course Outline

LECTURE

1. Introduction to laboratory accreditation (history of accreditation, legal (3 hours)
requirements, customer requirements, 1ISO 9000, ISO/IEC guide 25)

2. Quality system management in laboratory (quality standards, quality (12 hours)
concepts, quality costs, staffs resources and responsibility,
management of staff training, lab accommodation and environment,
equipment managememt and reference materials, measurement, trace
ability and calibration, test methods, management of test items, records
and reports, lab quality control, quality system and its documentation,
maintaining the quality system

3. Maintenance and calibration for microbiological laboratory instruments: (6 hours)
(autoclave, balance, microscope, pH meter, water bath, hot air oven,

laminar flow carbine, volumetric and other glasswares)

4. Management of reference microbial strains (3 hours)
LABORATORY

1. Organization chart and job description (3 hours)
2. SOP/ work instruction, e.g. test method, equipment operation (6 hours)
3. Work sheet, e.g. equipment record form, data worksheet (6 hours)
4. Internal audit, e.g. audit plan, non-compliance report (6 hours)
5. Glassware calibration (3 hours)
6. Maintenance, verification and calibration of equipment, e.g. autoclave (6 hours)
7. Inspection of accommodation and environment, e.g. air quality monitoring (6 hours)
108620 a;a%‘ﬁwmqu 3(3-0-6)

(Aquatic Microbiology)
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UfAsegaiTansninniuniduaziiaden

i lasmeie
1. unih (1 2la9)
2. Fwradeaminia 3 Flu9)
3. FuAdaNtnzLa 2 Fla9)
4. %%‘?fﬂma;auw%ﬂuﬁw (5 T la9)
5. ﬁﬁmismlaagauﬂ%ﬁﬁLﬁm"ﬁaaﬁmwsﬁmlummLLa:mLamu 6 T2la9)
6. ﬁga%ﬁﬂmmaaﬁﬂuau 3 °fj"ﬂm)
7. m:mumsmaagﬁuﬂ‘%ﬂumﬂauﬁ'ﬁm{wmu 3 Fl9)
8. gﬁuwﬁiﬂuéa Ln@ﬁauﬁ;uuﬁa 3 Flu9)
9. 1ranalyaluin (4 2 la9)
10. Mm3dszEnd: 6 Tala9)
vaneluszuusi
mythiiaiie
108620 Aquatic Microbiology 3(3-0-6)

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Dealing with microorganisms found in both marine and freshwater including in
extreme and man-made systems. The biochemical and molecular process resulting from
evolutionary interactions of microorganisms with their complex environments are also

emphasized.

Course Outline

1. Introduction (1 hour)
2. Freshwater environment (3 hours)
3. Marine environment (2 hours)
4. Methods for studying aquatic microorganisms (5 hours)
5. Microbial activities involved with element cycles in the marine (6 hours)
environment and lake
6. Groundwater microbiology (3 hours)
7. Microbial processes in marsh sediments (3 hours)
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8. Microorganisms in extreme environments (3 hours)

9. Pathogens in water (4 hours)
10. Applications: Sewage treatment, Pollution of aquatic systems (6 hours)
108621 AT IINYIAK 3(3-0-6)

9

(Soil Microbiology)
A @ Qv 1 a a A = ] =) ~ a
ApleAunak : 104201 3aTANN Wialfiwuirh wialasanuiiusausaia i
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5. FAnmuazaTIIRRUTITIlUGL 6 Tla9)
6. SuATNILNTEWINWTUAZYRUNTT 4 2 la9)
7. luaaslsm (4 2 la9)
8. 1937V 2 Fla9)
9. 2995 lulasian 3 T la9)
10. Nfﬂimmm@ﬁu laun Auzon wan tudu 2 T la9)
11. FaTaiiAL: NMTERUFRILNTININ miﬂa'amﬁuﬂ%ﬁdc\humiﬁ@uﬂaa (3 %'ﬂ&m)

NINUTNTIN
108621 Soil Microbiology 3(3-0-6)

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Dealing with soil as a microbial habitat, microbial diversity in soil, and microbial

processes in the soil environment.

Course Outline

1. Introduction (1 hour)
2. Soil as a microbial habitat (2 hours)
3. Microbial diversity in soil (6 hours)
4. Microbial growth and survival in soil (3 hours)
5. Methods for studying and detecting soil microorganisms (6 hours)
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6. Plant-microbe interactions (4 hours)
7. Mycorrhizas (4 hours)
8. Carbon cycle (2 hours)
9. Nitrogen cycle (3 hours)
10. Other element cycles, e.g. sulfur and iron (2 hours)
11. Special topics: biodegradation, release of genetically engineered microbes (3 hours)
108630  VATIINUIWNLATHAAN WA 13 3(3-0-6)
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Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
The course focuses on the impact of microorganisms on milk and milk products.
Control and destruction of spoilage and/or pathogenic microorganisms. Starter cultures for the

production of milk products. Microbiological standards and quality of dairy products.

Course Outline

1. Milk and milk processing (2 hours)
2. Microorganisms associated with milk (5 hours)
3. Methods for determining/enumerating total microorganisms and specific (6 hours)

microbial groups including mastitis pathogens, in milk and milk products

4. Control and destruction of microorganisms in milk and milk products (5 hours)
5. Starter cultures: types, metabolism, bacteriophage (6 hours)
6. Starter culture technology and applications in dairy industry (4 hours)
7. Microbiological problems in milk and milk products (4 hours)
8. Microbiological standards of milk and milk products (2 hours)
9. Quality control in the dairy industry (2 hours)
108710  wnaluladadunid 3(3-0-6)

(Microbial Technology)
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Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Study of commonly used and/or newly discovered technological principles to both
naturally occurring and genetically engineered microorganisms in fields of industry,

agriculture, medicine, and environment.

Course Outline

1. Fermentation technology (8 hours)
2. Strain improvement technology (4 hours)
3. Production technology for anti-virus and cancer (2 hours)
4. Microbial application for environment (2 hours)
5. Agriculture application of gene transfer in plant and microbe (2 hours)
6. Rhizobium technology (8 hours)
7. Rapid diagnostics for pathogen (6 hours)
8. Microbial plastic (2 hours)
9. Principle microbial techniques for toxicant detection (2 hours)
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(Molecular Biology of Lactic Acid Bacteria)
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108711  Molecular Biology of Lactic Acid Bacteria 3(3-0-6)
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Prerequisite : 104201 Microbiology, 104203 Genetics and 102201 Biochemistry or equivalent,

or by consent of the school

The importance and taxonomy of lactic acid bacteria. Metabolism, gene organization

and regulation, gene transfer, and genetic engineering, bacteriophage/bacteriophage resistance

mechanisms, and biopreservation of lactic acid bacteria.

Course Outline

1.

N OO o0~ W0DN

Introduction: Lactic acid bacteria and their importance

. Taxonomy of lactic acid bacteria

. Metabolism

. Gene organization and regulation

. Gene transfer and genetic engineering

. Bacteriophage/bacteriophage resistance mechanisms

. Biopreservation of lactic acid bacteria
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Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Advanced and current detailed knowledge associated with the application, control

and preservation of microorganisms in products and procedures of commercial importance,

laboratory assurance. Demonstration and field trip are included.

Course Outline

1

2.

. Contemporary and advanced strain improvement
Newly discovered techniques in microbial processing
. Factory difficulty aspects of long- and short-term
preservation for important strains
. Problem-based learning on factory difficulties caused by
microorganisms
. Safety and hazard in industrial microbiology
. Environmental quality and sanitation
. Microbial spoilage and risks associated with industrial commodities

. Instrument standardization and calibration
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(Microbiology for Factory)
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10. afalunszuawnmsndassUfiius uaztunualarian (4 T21N49)

108731 Microbiology for Factory 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Study of microbiological techniques in factory involving microorganisms: often-
found problems caused by microorganisms, and how-to-solve approaches; factory
management of equipment, surroundings, sanitation, important and reference strains. Field

trip is included.

Course Outline

1. Microbiological processing techniques: immobilization, (8 hours)
cultivation, and downstream processing

2. Safety, risk and other problems associated with (4 hours)

microorganisms and how-to-solve approaches

3. Management of factory environment and sanitation (4 hours)
4. Guidance for the storage and use of raw materials and products (2 hours)
5. Inoculum management (2 hours)
6. Guidance for industrially important strain preservation (2 hours)
7. Factory equipment calibration and standardization (4 hours)
8. Importance of international standardization towards factories (4 hours)
9. Factory preparation for international certification (2 hours)
10. Techniques for the production of antibiotics and other metabolites (4 hours)
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108740 Medical Microbiology

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
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Studies in details about recent medical important microbes (bacteria, chlamydia,

rickettsia, virus and fungi). New knowledges or changing in pathogenesis, drug resistance,

modes of transmission and carriers. Emergent technologies for laboratory diagnosis and

vaccine development.

Course Outline

32



1. Host-parasite interaction (5 hours)
Normal microbial flora
Pathogenesis of infection
Host resistance factors
Infectious agent factors
Route of transmission
Epidemiology
2. Microbial diseases (bacteria, virus and fungi) (30 hours)
Respiratory tract infections
Skin and soft tissue infections
Gastrointestinal infections and food poisoning
Central nervous system infections
Urinary tract infections
Sexually transmitted infections

3. Zoonotic infections (2 hours)
4. Infections in special patient populations (1 hour)
5. Nosocomial infections (1 hour)
6. Antimicrobial chemotherapy (1 hour)
7. Emergent technologies for laboratory diagnosis (6 hours)

Direct microbial antigen detection
Serologic diagnosis of infectious diseases
Rapid methods and automation in microbiological laboratory
DNA probes
PCR
8. Microbiology in the 21st century (2 hours)
Vaccine development
Genetic engineering products

108741  pdaun®INGI 3(3-0-6)
(Immunology)
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3. Major histocompatibility complex
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mi@lauauadﬁwmiﬁﬁ (humoral immune response)
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108741 Immunology 3(3-0-6)

Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Studies in details about immunological system and mechanisms for protection from
microbes, immune response to foreign substances, immunological tests, mechanisms of
tissue damages, hypersensitivity, tumor, immunological disorder, autoimmunity, immunization

and new immuno-biotechnology for diagnosis and treatments.

Course Oultline

1. The immune system (2 hours)
Cells of the immune system
The lymphoid system
Leukocyte development
2. Antigen and antibody (4 hours)
Immunogens and antigens
Adjuvants
Conformational and linear epitopes
Haptens
Immunogenicity
Antibody
Antigen receptor molecules
Organization and diversity of immunoglobulin proteins
Classification of immunoglobulin
Immunoglobulin variable regions
Three-dimensional structure of immunoglobulin
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3. Major histocompatibility complex
4. The immune response
4.1 Non specific immune response
Phagocytosis
NK cell and cytotoxicity
Complements
4.2 Specific immune response
Humoral immune response
Cellular immune response, cytokines, chemokines
4.3 Clonal organization
4.4 Antigen processing and presentations
4.5 Mechanisms of antigen elimination
4.6 Inflammation

4.7 Programmed cell death

5. Immunological laboratory tests
Principle of laboratory methods for detection of antigens and antibodies
Principle of laboratory methods for cellular immune response
and cellular components
Molecular genetic techniques for analysis of the immune system
6. Immunity to infections
7. Immunological mechanisms
Hypersensitivity
Immunodeficiency
Autoimmunity
Immunoproliferation
8. Mechanisms of tumor immunology
9. Mechanisms of immunohematology
10.Transplantation immunology
11. Immunization and immunomodulations
12. Immuno-biotechnology and future trend

108742 UsAaINaINISUNNE
(Medical Parasitology)
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6. guansallniiuazmaihazds 6 Tla9)
108742 Medical Parasitology 4(4-0-8)
Prerequisite : None

Studies about host — parasites interactions and recent medical important parasites
(helminths and protozoa) which effect to the populations. Pathogenesis, modes of transmission
and carriers will be studied. Laboratory technics for parasitic diagnosis, emerging diseases

and survillance will be included.

Course Outline

1. Host — parasite interactions (3 hours)
Pathogenesis of infection
Host resistance factors

Routes of transmission

Epidemiology
2. Classification of parasites (1 hours)
3. Helminthes (10 hours)

3.1 Nematodes
3.1.1 Fecal — borne nematodes
3.1.2 Soil — transmitted nematodes
3.1.3 Food — borne nematodes
3.1.4 Arthropod — borne nematodes
3.2 Trematodes (4 hours)
3.2.1 Food — borne trematodes
3.2.2 Snail — borne trematodes
3.3 Cestodes (4 hours)
3.3.1 Food — borne cestodes
3.3.2 Arthropod — borne cestodes

3.3.3 Fecal — borne cestodes

3.4 Acanthocephala (1 hour)
4. Protozoa (3 hours)
4.1 Ameba

4.1.1 Intestinal ameba
4.1.2 Free — living ameba

4.2 Flagellate (3 hours)
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4.2.1 Intestinal flagellate
4.2.2 Uro — genital flagellate
4.2.3 Blood and tissue flagellate

4.3 Ciliate (2 hours)
4.3.1 Intestinal ciliate

4.4 Sporozoa (5 hours)
4.4.1 Intestinal and tissue sporozoa
4.4.2 Blood sporozoa

4.4.3 Respiratory sporozoa

5. Parasitic diagnosis (6 hours)
6. Emerging diseases and survillance (6 hours)
108743  LHARABIRANIINITUNNE 4(4-0-8)

(Stem Cell in Medicine)

o

AP wNaW : 108741 Qﬁﬁunuﬁwm #I0 lAUAMUARTOLUDIENVIITNY
ANELWIAMNAALAZHANNITVINLANIAAIENST FITIND LA Qﬁﬁuﬁu’iwmmm
ausd  INFIN TVinevesmasduiiie  waaduiniia sladeg manmuwnduazns

iyLAulavasasan

v laseede

1. mﬁmﬂ%mmmw‘,wﬁ (4 °fi"ﬂm)
2. A3TINeveINyl @ luq)
3. Qﬁ@j’wﬁ'ﬁﬂmmmwgwﬁ (4 °fi"ﬂm)
4. LNRTINEN 4 lw9)
5. TNV ILTARAUALAA (4 ‘fﬂﬁua)
6. MasnLAvlavasalsan (4 Fl9)
7. WwaaewiiaagaunanIsuwng 8 Flwa)
8. iasaurnialuglnamnisunnd 8 T lwa)
9. lraaewiLialuwmInmansuwng 8 Tlu9)
108743 Stem Cell in Medicine 4(4-0-8)

Prerequisite : 108741 Immunology or by consent of the school
Studying the concepts and principles of anatomy, physiology and immunology of
human, pharmacology, stem cell biology, embryology and stem cells in medicine.

Course Outline
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1. Human anatomy (4 hours)
2. Human physiology (4 hours)
3. Human immunology (4 hours)
4. Pharmacology (4 hours)
5. Stem cell biology (4 hours)
6. Embryology (4 hours)
7. Embryonic stem cells in medicine (8 hours)
8. Adult stem cells in medicine (8 hours)
9. Fetal stem cells in medicine (8 hours)
108744 ma&fﬁuﬁﬁLﬁmmammwwﬁ{fuga 4(4-0-8)

(Advanced Stem Cells)
I NIawnan : 108743 Loaaauritlan1ansunng
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v laseaede
1. Self-renewal VaILTARAWILEA 2 Tl4)
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A < 6 A ' & v o a @ <
3. nzvnumImalasuilasiulnaaniadid g vasimasauiiiiaalidan @ 14)
4. mimuqumzmumnﬂaaluu,ﬂmLi'flumaﬁmﬁmha6] VDI (4 T2139)
LIaRauRiaa8an
5. ARG WIAANNINNNTZUIRANT Parthenogenesis (2 %’JI&I\‘J)
A & > €Y o A \ <&
6. mmmmmzmiwgwqmanﬂmzmaoLéﬁaa@umm@lué’l,my 2 1l4)
7. nzuawmadfsuudandumadriiadg g vesasduinialuglng (4 T2la19)
8. mimuqmmzmumsmﬁyuu,ﬂmLfluwﬁaﬁ?jﬁmm6] U8 (4 TL9)
6 v o a 1
iadawiuilaluglng
9. mnwmm:miﬁgaﬁqmﬁﬂumwmLsﬁaﬁﬁuﬁmﬁ@lumsﬂ (2 T L4)
10. nzvwmadasuudanduassiadeg vaamasaumiialunisn (4 TL9)
11. nmugunzuIvmsiouulaniusadsiadii g (4 T14)
Yadlraaauiiialunisn
12. fafalaaniis (2 Talu9)
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13. NzUIUMTILUTUNTNVRIT I UULAT epigenetic 2 T2lN9)

14, mﬁaJmmsnlum‘sm:é’jm:uugﬁﬁwﬁumaaLeﬁaﬁﬁuﬁ%ﬁ@ (4 T2lN9)
15. madgndnamaddutiuialuniway (4 TalN49)
108744  Advanced Stem Cells in Medicine 4(4-0-8)

Prerequisite : 108743 Stem cell in Medicine

This course focuses on many aspects of stem cell including the mechanism and
regulation of stem cell self-renewal and differentiation, stem cell isolation and characterization,
nuclear cloning technique, genomic reprogramming and epigenetic, immunogenicity of stem

cells and stem cell transplantation.

Course Outline

1. Stem cell self-renewal (2 hours)
2. Mechanism and regulation of embryonic stem cell self-renewal (4 hours)
3. Embryonic stem cell differentiation (4 hours)
4. Regulation of embryonic stem cell differentiation (4 hours)
5. Parthenogenesis stem cells (2 hours)
6. Isolation and characterization of adult stem cells (2 hours)
7. Adult stem cell differentiation (4 hours)
8. Regulation of adult stem cell differentiation (4 hours)
9. Isolation and characterization of fetal stem cells (2 hours)
10. Fetal stem cells differentiation (4 hours)
11. Regulation of fetal stem cell differentiation (4 hours)
12. Nuclear cloning (2 hours)
13. Genomic reprogramming and epigenetic (2 hours)
14. Immunogenicity of stem cells (4 hours)
15. Stem cell transplantation (4 hours)
108745 antdrdnzumanawiia 4(4-0-8)

(Molecular Stem Cell Biology)
AFaunan | 108743 Loadduinlianinsunng uaz 108744 Ladduiniiadugs
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. a%mmmvﬁaa@mmm@lumwmu (4 TQING)
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3. anTInpuTaRduiLafdaulaz M IRIRY I (12 T2lad)
4. s ineuadauiuiialuglnguaznissdny i (12 T2 las)
5. asTrinsuasauiifialunisnuaznissadtyyin (12 T2 L)
108745 Molecular Stem Cell Biology 4(4-0-8)

Prerequisite: 108743 Stem cell in medicine and 108744 Advanced Stem Cells
Studying the concepts and principles of molecular stem cell biology, molecular
embryology and regulation, molecular approaches and signaling pathways of embryonic stem

cells , adult stem cells and fetal stem cells.

Course Outline

1. Molecular stem cell biology Overview (4 hours)
2. Molecular Embryology and Regulation (8 hours)
3. Molecular Embryonic stem cell biology and Signaling (12 hours)
4. Molecular Adult stem cell biology and Signaling (12 hours)
5. Molecular Fetal stem cell biology and Signaling (12 hours)
108761 v INtABN19aBIINGN 1 2(0-6-6)

(Special Problems in Microbiology 1)
a @ Qv 1 a a A = 1 A ~ a
ApleAunan 104201  9aEINeN wiafiauivi wialasanuinTauaIINITY
nwiTsdyn 1iasduaiiinalasiionnsdliduinm uazuuzi wadavas
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108761 Special Problems in Microbiology 1 2(0-6-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Research taken only through consultation with an assigned instructor. This
selected area of research is in the broad field of microbiology and not available in regular

courses offered, and varies depending upon student needs and interests.

108762  dyvitA¥NI9ATIINGN 2 2(0-6-6)
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(Special Problems in Microbiology 2)
Ar1dAUNa® : 104201 ﬁ;a%ﬁwm WIaLNaULYN wIalagaNuLARTa LRIV TNY
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108762 Special Problems in Microbiology 2 2(0-6-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

Research taken only through consultation with an assigned instructor. This
selected area of research is in the broad field of microbiology and not available in regular

courses offered, and varies depending upon student needs and interests.

108771  WdaRtAENISLUATIISEINGN 3(3-0-6)
(Special Topics in Bacteriology)
a @ Qv 1 a a A =) ] A ~ a
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108771 Special Topics in Bacteriology 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

An assignment with lecture and discussion in the field of bacteriology, taken only
through consultation with an assigned instructor. This selected topic vary depending upon

student needs and interests.

108772 WdaRLABNISLTDIIINGN 3(3-0-6)
(Special Topics in Mycology)

a @ Qv 1 A a A a 1 A =3 a

ApeAUNak | 104201 3aTANN Wialfiwuirh wialavanuiiusausaia i
usTnsuazaflnemdefiasmasaninelasiananssliiUsnm uazuuein

& o o A a £ o o & o X
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108772 Special Topics in Mycology 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

An assignment with lecture and discussion in the field of mycology, taken only
through consultation with an assigned instructor. This selected topic vary depending upon

student needs and interests.

43



108773 W daNLA¥NIG IITEINEN 3(3-0-6)
(Special Topics in Virology)

a @ Qv 1 a a =) a 1 A 3 a

Fprdisaunan : 104201 9aE2INen wiafibuiri wialasanuAutausassnnizy
urensuazaAnemtefasnmamahiainalasiionansdldddsnm uay
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108773 Special Topics in Virology 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

An assignment with lecture and discussion in the field of virology, taken only
through consultation with an assigned instructor. This selected topic vary depending upon

student needs and interests.

108774 WdaRLAENI9UIAAINEN 3(3-0-6)
(Special Topics in Parasitology)

a @ Qv 1 A a A a 1 A =3 a
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108774 Special Topics in Parasitology 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

An assignment with lecture and discussion in the field of parasitology, taken only
through consultation with an assigned instructor. This selected topic vary depending upon

student needs and interests.

108775  WazaNiARNWAANAWING 3(3-0-6)
(Special Topics in Immunology)

Ateaunan : 104201 989NN WIaLBLIN W3 lasANURAUTELYBIRIVNITNY
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108775 Special Topics in Inmunology 3(3-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school

An assignment with lecture and discussion in the field of immunology, taken only
through consultation with an assigned instructor. This selected topic vary depending upon

student needs and interests.

108781 XN 1 1(1-0-6)
(Seminar 1)

Anteaunan : 104201 989NN WIaLELI W3 lasANURAUTELYBIRIVIITNY
&muuw‘luﬁaomoga%ﬁﬂm 1asMINuNInL anans HLEue LRAITEAALAL LAz

QEU%QGQLﬁuQ wazlinsuaastafiali uazailn ﬂﬁ?&]%ﬁ]dgﬁ’)ﬁ&ﬁl&l%’]

108781 Seminar 1 1(1-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Seminars covering the broad areas of microbiology with the preparations of

literature reviews and oral presentations followed by discussion or comments by participants.

108782 &AW 2 1(1-0-6)
(Seminar 2)

APTIAUADY : LAUANNAUTOLVBIFNVIITIY
é’wumluﬁaamaﬁ;a%ﬁﬂm 1asANMINUNINLENENT HILAUD LRAITDAALAL WaY

m;ﬂmao@"mua LRTNNTLEAITD AL LLaxaﬁﬂiﬁﬂiawaa;ﬁmé’umm

108782 Seminar 2 1(1-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Seminars covering the broad areas of microbiology with the preparations of

literature reviews and oral presentations followed by discussion or comments by participants.

108783 &NNW1 3 1(1-0-6)
(Seminar 3)

Anteaunan : 104201 8TIINEN WIBLNUULIN W3 lasANURAUTELVBIRIVIATNY
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108783 Seminar 3 1(1-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Seminars covering the broad areas of microbiology with the preparations of

literature reviews and oral presentations followed by discussion or comments by participants.

108784 &NAU 4 1(1-0-6)
(Seminar 4)
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108784 Seminar 4 1(1-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Seminars covering the broad areas of microbiology with the preparations of

literature reviews and oral presentations followed by discussion or comments by participants.

108785 &HNNW1 5 1(1-0-6)
(Seminar 5)
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108785 Seminar 5 1(1-0-6)
Prerequisite : 104201 Microbiology or equivalent, or by consent of the school
Seminars covering the broad areas of microbiology with the preparations of

literature reviews and oral presentations followed by discussion or comments by participants.

108898  INLNRANWSNNIT NG (LUL N 1) 48
(M.Sc. Thesis (Scheme A 1))
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108898 M.Sc. Thesis (Scheme A 1) 48
Prerequisite : None

M.Sc. Thesis for scheme A1

108899  INLNAWHSNWILMANAA (LUL N 2) 18
(M.Sc. Thesis (Scheme A2))
Amteaunan : Ll
Ineniwus MnTunnanstwhefnuszauliyainemans  antmie

AMULHNY N LWUY N 2

108899 M.Sc. Thesis (Scheme A2) 18
Prerequisite : None

M.Sc. Thesis for scheme A2

108997  AIngAWwsABHUMAN (WUU 2.2) 64
(Ph.D. Thesis (Scheme 2.2))
Apteaunan : Wi

Inninusdmivindnmduniadnmzdudigginamaasquindia auuuy 2.2

108997 Ph.D. Thesis (Scheme 2.2) 64
Prerequisite : None

Ph.D. Thesis for scheme 2.2

108998  AIngtwnsaufimdia (WU 1.1 ) 64
(Ph.D. Thesis (Scheme 1.1))
Apteauna : Wi

Inninusdmivindnmniudiadnszduliyginmamaasgujinda auuuy 1.1

108998 Ph.D. Thesis (Scheme 1.1) 64
Prerequisite : None

Ph.D. Thesis for scheme 1.1
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108999 Az RwwsABUMAA (WU 2.1) 48
(Ph.D. Thesis (Scheme 2.1))
AntsAunaw ; Ll

Inniwusdmiuindnmndudiadnmzduliyginmmaasguindia auuuy 2.1

108999 Ph.D. Thesis (Scheme 2.1) 48
Prerequisite : None

Ph.D. Thesis for scheme 2.1
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104602 3339uuazanalunddnanfounany 4(4-0-8)
(Research Methods and Statistics in Environmental Biology)
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104602 Research Methods and Statistics in Environmental Biology 4(4-0-8)

Prerequisite : None
Introduction to graduate research in environmental biology, research planning and
design, measurement, data analysis with both parametric and nonparametric methods, and

presenting the results of research.

Course outline

1. Selecting and defining a research problem (2 hours)
2. Review and critical evaluate related researches (4 hours)
3. Research proposal, report, and article (4 hours)
4. Basic concepts of statistics (4 hours)
5. Measures of central tendency and variability (2 hours)
6. Using graphic plots to visualize data distributions (2 hours)
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7. Hypothesis testing

8. Experimental designs and sampling
9. Comparing two samples

10. Analysis of Variance

11. Correlation and regression

12. Other statistical parameters and tests

13. Research ethics

104685 naluladasawninaniedinan
(Biological Information Technology)
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104685 Biological Information Technology 4(3-3-6)
Prerequisite : None

Concepts and applications of information technology in environmental biology ;
perspective on information technology to enhance environmental biology research and
education, focuses on two computer-based learning tools ; interactive multimedia and on-line

learning, with background and supported resources and activity ideas.

Course Outline Lecture Laboratory
1. Introduction (8 hours) (6 hours)
Roles and importances of IT
Computers and telecommunications
Internet and World Wide Web
Web board and Forum
Web site and Files transfer
E-mail and MSN messenger
2. Interactive multimedia (8 hours) (6 hours)
Environmental biology multimedia
How to use multimedia correctly
Training tips and techniques
3. On-line learning and how to search research publications (8 hours) (4 hours)
Search engine
On-line database, e-journal, e-book
What is on-line learning
Why use on-line learning
Training techniques
On-line project
4. Resources and activity ideas (6 hours) (4 hours)

Multimedia and on-line learning resource
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Environmental biology resource
Creating resource and presentation

5. Application of Biological Information Technology (6 hours) (4 hours)

104712 ﬁ;afiﬁﬂmﬁou’mﬁau 4(3-3-6)
(Environmental Microbiology)
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104712 Environmental Microbiology

4(3-3-6)

Prerequisite : 104201 Microbiology and 104202 Microbiology Laboratory, or by consent of

the school of Biology

Correlation between microbial population and environmental factors in freshwater

soil and atmosphere habitats; impact of some microorganisms on some habitats; microbial

interaction with some inorganic and organic wastes; possibility of use of microorganisms in

the control of pests and the treatment of wastes.

Course Outline

Lecture

1.

Introduction

. Microbial diversity and evolution

. Modern methods in microbial ecology

. Microorganisms as indicators and its roles in environments
. Geomicrobiology

2
3
4
5
6.
7
8
9

Plant / microbe interactions

. Animal / microbe interactions
. Microbiology of pollution, waste management and bioremediation

. Applications

Laboratory

1.
2.
3.

Detection and enumeration of coliforms in water food and on surface
Microorganisms found in the extreme environments
Characterization of microbial populations

from soils, water, air

. Microbial toxicity assay in environmental samples
. Biological waste treatment

. Methods for Determining Bioegradability

104750 %ﬁﬂﬂ'maamaa%zﬁugo

(Advanced Cell Biology)

a = 1 1
FunSawnan ; i
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8 hours
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( )
(4 hours)
(3 hours)
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( )

2 hours
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(6 hours)
(3 hours)
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(6 hours)

(6 hours)

4(4-0-8)
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104750 Advanced Cell Biology

Prerequisite : None

2 F2la9)
2 F2la9)

(4 F2la9)
(4 F2la9)
2 F2la9)
2 F2la9)
4 2la9)
4 la9)
4 Fla9)
4 Fla9)
4 la9)
4 Fla9)
4 1)

4 T lu9)

4(4-0-8)

Studies of the structure and function of cells at the molecular level, including recent

research advances in cell organelles, cell processes and applications of cell biology.

Presentation and report on recent advanced research on cell molecular biology is required.

Course Outline

1.
2.

w

© N o o &

The cell and cellular macromolecules

Plasma membrane: structural composition and function
Endoplasmic reticulum and Golgi complex: protein synthesis and
posttranslational processing and lysosomes

Mitochondria and cellular bioenergetics

Chloroplast and photosynthesis

Cytoskeleton and cell motility

Nucleus, chromosome organization, and DNA replication and control

Gene expression and control in prokaryotic and eukaryotic cells
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9. Cellular recognition and communication (4 hours)
10. Cell cycle and control mechanisms (4 hours)
11. Cell signaling, aging and death (4 hours)
12. Cell immunity (4 hours)
13. Cell growth, differentiation and cancer (4 hours)
14. Presentation and report on currently advanced issues on cell molecular

biology (4 hours)
104852 ﬂﬁnnﬁitﬁaaﬁuwaamﬂﬁﬂslumsﬁnma%ﬁﬁﬂm 3(3-0-6)

(Principles in Molecular Biology Techniques)
Iprteaunan : il
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nanmtdesdulunsdnsd aule 2) nanmatdasdulunmsineans Lawte 3) wanny
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i lasemedn

1. panmstbasdulunsdnendianie © lu9)
2. wannsiesdulumsdnmnaiione © lw9)
3. wanmadasdulunmsinunluséu © T la9)
4. 1&é’ﬂmnﬁaaﬁulunwsﬁﬂmnwﬁuﬁumaﬂmaqauazatﬁﬁﬂm © lw9)
104852 Principles in Molecular Biology Techniques 3(3-0-6)

Prerequisite : None
Students will learn about the concepts, principles and applications of 4 four main
techniques in molecular biology, 1) principle technique of DNA, 2) principle technique of RNA,

principle technique of protein, and principle techniques of molecular binding and cell biology.

Course Outline

1. Principles of techniques in DNA study (9 hours)
2. Principles of techniques in RNA study (9 hours)
3. Principles of techniques in protein study (9 hours)

4. Principles of techniques in the interaction of molecules study and some

techniques in cell biology (9 hours)
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109700* ZFANITAULMNAAANEN 4(4-0-8)
(Graduate Biochemistry)
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1. Tassaauaswinfivo s sas uaz0a S uNIuas (1 T la9)
2. lawsiuazquautfzasanilulansa wazdsdnm 3 Fla9)
3. Wwuwnvedduvasailulaiata 6 T2la9)
4. 10398319 QuaNtd uszinunuadduvasludu 8 Tlq)
5. lassaauasiuunuadtuvaIniaaziily uazlysiu 3 1)
6. lassaauaziuunyadTuuesianilalod 3 Tlu9)
7. BwnaillaoTiuunuadfuuaznisniuga 6 Tl9)
8. maasnulssnasnuuesaedidie 5 T l9)
9. Iﬂsaa‘%“'mLLa:L‘E‘iama&?uazmsaimmaﬂmaqa 4 1)
10.mIsdyMuaztayalanmas @ Tlua)
109700* Graduate Biochemistry 4(4-0-8)

Prerequisite : Completion or concurrent study in undergraduate biochemistry or consent of
the school of Biochemistry
Cellular structure, Organelle function, structure and properties of lipids,
carbohydrates and other biomolecules, Methods of study and their physical basis, Enzymes,
Intermediary metabolism and metabolic control, Membrane structure and transport,

Bioenergetics, Information transfer, cell signaling.

Course Outline

1. Cell Structure and Organelle function (1 hour)
2. Structure and properties of carbohydrates, structure elucidation (3 hours)
3. Carbohydrate and energy metabolism (6 hours)
4. Lipids structures, properties and metabolism (8 hours)
5. Amino acid and protein structure and metabolism (3 hours)
6. Nucleoside structure and metabolism (3 hours)
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7. Intermediary metabolism, metabolic control, and enzyme regulation (6 hours)
8. Bioenergetics (5 hours)
9. Membrane structure and transport (4 hours)
10. Information transfer (6 hours)
11. Cell signaling (3 hours)
304512* ZaIngnszavulaana uazinalwladnsdnsa flawe 4(4-0-12)

(Molecular Biology and Recombinant DNA Technology)
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304512 Molecular Biology and Recombinant DNA Technology 4 (4-0-12)
Prerequisite : 104750 Advanced Cell Biology or Equivalent or by consent of the school of
Biotechnology
The gene structures, function at molecular level and their applications. Chemical
facts and principles, steps in protein synthesis, regulation of gene function, function of
eukaryotic chromosomes. Development of recombinant DNA technology, new tools for
studying genes, analysis of important biology process by recombinant DNA approaches,

cloning technique and applications.

Course Outline
1. Chemical facts and principles (6 hours)
Coupling reactions and group transfer

DNA structures
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DNA replication
Recombination at molecular level
Mutation and DNA repair
2. Steps in protein synthesis (6 hours)
The synthesis of RNA upon DNA template
Involvements of RNA in protein synthesis
The genetic code
3. Regulation of gene function (6 hours)
Regulation of protein synthesis and function
Regulation of proteins syntheses of viruses and bacteria
4. Function of eukaryotic chromosomes (6 hours)
Structure of eukaryotic genomes
The function of higher eukaryotic genes
5. Development of recombinant DNA technology (6 hours)
Methods of creating recombinant DNA molecules
The polymerase chain reaction
The isolation of cloned genes
Transposable elements
6. New tools for studying gene function (6 hours)
In vitro mutagenesis
Transferring genes into mamalian cells
Genetic analysis of yeast
Genetic engineering of plants and animals
7. Analysis of important biological process by recombinant DNA approaches (6 hours)
Molecules of immune recognition
Moving signals across membrane
Oncogenes and anti-oncogenes
Molecular analysis of the cell cycle
The gene behind the functioning of the brain
Recombinant DNA and evolution
8. Cloning techniques and applications (6 hours)
Cloning in bacteria: vectors and techniques
Expression of heterologous proteins in yeast
Strategies for production of proteins in mamalian cells
Genetics and antibiotic process improvement
Recombinant-derived vaccines

DNA probes informative for diagnosis and identification
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304531* @3asdlaIvanisinaluladiinan 3(2-3-9)

(Biotechnological Instrumentation)
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304531* Biotechnological Instrumentation 3(2-3-9)
Prerequisite : None

Classroom and Advanced laboratory techniques designed for practical experience
in cultivation, bio-molecule purifications and quantifications and other important analytical
methods involved in biotechnology research. Some analytical methods: SDS-PAGE analysis,
gas chromatography (GC), high performance liquid chromatography (HPLC), atomic

absorption, mass spectrometer.

Course Outline

1. Fermentor and its operation (6 hours)
Heat transfer
Aeration
Automatic control of instruments
Data interpretation and use of data statistics computer

2. Filtration (3 hours)
Membrane filtration
Ultrafiltration

Reverse osmosis

3. Ultracentrifugation and elutriater (3 hours)
4. Gas chromatography (GC) (3 hours)
5. High performance liquid chromatography (HPLC) (3 hours)
6. Fast protein liquid chromatography (FPLC) (3 hours)
7. Atomic absorption (3 hours)
8. Electron microscope (3 hours)
9. Mass spectrometer (3 hours)
10. Electrophoresis (6 hours)

SDS-PAGE for protein analysis
DNA and plasmid analysis

Eletroeluter
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315611* aga%ﬁmnmmiifuga 3(3-0-6)
(Advanced Food Microbiology)
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315611* Advanced Food Microbiology 3(3-0-6)
Prerequisite : 315213 Food Microbiology Il or consent of the School of Food Technology
Relationship of microorganisms and their functions in food processing and food
preservation. Roles of natural antimicrobial (food biopreservatives), starter cultures and their
applications in various food preservation methods. Microbial stress response and recovery cell
in food processing. Current developments in starter culture technology and its genetics.
Mathematical models used to predict the shelf life of food products. Quantitative evaluation of

microorganisms in food by modern rapid and automatic techniques.

Course Outline
1. Microbiological aspects of food preservation/processing techniques (6 hours)
1.1 Mechanisms of biopreservatives used in food industry
1.2 Applications of biopreservatives in food industry
2. Molecular microbiology in food technology (6 hours)
2.1 Microbiology and genetics of starter culture for qualifying food production
2.2 Biochemical methods in molecular food microbiology, e.g. strict
anaerobe maintenance, chemical analysis of cell wall, detection of
specific microorganisms
3. Microbial stress response/recovery cell due to preservative methods (6 hours)
3.1 Biological basis of microbial stress and injury in food ecosystems
3.2 Physiological and genetics of stress response an adaptation of cell
3.3 Resistance and adaptation of food antimicrobial agents, sanitizers

and other process controls

64



4. Application of microbial genetics in food and food ingredient/additive
production
4.1 Using microorganisms and genetic modification of microorganisms
for single cell protein production
4.2 Production of food ingredients/additives (flavorings, thickeners,
stabilizers or enzymes) from microorganisms
5. Predictive modeling of microbial growth
5.1 Growth and death dynamics of microbial populations in food
ecosystems
5.2 Mathematical model to predict the microbiological response
upon storage
5.3 Alternative approaches for food safety investigation
6. Rapid methods for microbiological analysis of food
6.1 Microbiological analysis techniques such as bioluminescence,
impediometry, immunological techniques, gene probes and other
emerging technologies
6.2 Practical applications of rapid methods and automatic instruments
7. Microbiological quality assurance
7.1 Prerequisite program of food safety (GMP/HACCP system)
7.2 Microbial quantitative risk assessment

7.3 Global food safety standard (ISO 22000)

65

(4 hours)

(5 hours)

(5 hours)

(4 hours)



18. nnsﬂszﬁ%qmmwmawé’ngm
ué’fﬂgm‘iﬂmmammmﬂ'wﬁmLmﬁﬂmmam@;wﬁﬁ'wﬁm mmﬁmqa%ﬁwm lednny
ﬁmumzuuﬂszﬁuqmmwmamé’ngm"ﬁazm%'mw mqusImmmiﬂszﬁ'uqmmwmsﬁﬂmmaa
ﬁwﬂfmmﬂmzﬂsiumiq@uﬁﬂmLLaz*uIUmUmsﬂizﬁuqmmwmiﬁﬂmmaammw%wmwﬁﬂLﬂﬂIuIaﬁ
a d' a =1 a a = a £ 1
GEVSE Fanlan INIUIE AU BN IWANIANENVBINTN ﬂﬂaﬂLwﬂIuIaﬂqsuws loun
1. MIVIAINANgas %é’ﬂgmvl,@i”ﬁ'mu@Lmealumiu‘%ms%é'ﬂgml,ﬁalﬁmiq
% 6 ¢:|' % ) v o tg/
mqﬂs:mﬂmumﬁaﬂgmn’mu@"b a9tk
1.1 %ﬁ'ﬂgmﬁwLﬁumsﬁ'ﬂLﬁaﬂﬁfﬂﬁﬂmmmzumaawm":‘mmé'ﬂ
1.2 mﬁ'ﬂgmﬁﬂmzmsumsﬂizﬁmé’ﬂgm %aﬁﬁ'mﬁwmmﬁmqa%ﬁwmu‘flu,
ﬂszﬁmu,azﬁmamﬂummﬁmmﬂmmﬂumswms "L@T%‘@ﬂiz"guﬂwna'ﬁﬁmawé'ﬂgml,ﬁas"mﬁ'u
faonudledym Sudprauidieninadounssauuazitnssaulilionumanzan saaadad
AULINNveIN I sdszuumsfinmn
1.3 %é‘ﬂgmﬂﬁﬁmmlﬁmaﬁzﬁmﬁms?mmmﬂamumstﬁﬁo LT m‘sﬁm:ng]
{ =) =) =) { U U, v ¥ Q‘ ‘3/
Nnuuangn i Madainensunuseafiiee aldindnenladanudilaluiioninndain
1.4 %é’ﬂgmﬁmsﬂizLﬁuwamsaaumaaﬂmmsﬁnﬂmu nANY3 T NN
= U v Qe @ a o K d' o L% %
ANIANEN LLa:Lmlmmmizﬂmugwamsﬂi:mumﬂuﬂﬂﬂmLwmmlaLauaLLuz"LUUiuﬂgamsaau
dall
1.5 ‘Mé’ﬂgmﬁmu@lﬁﬁmﬂ%’uﬂ‘;mé’nqmnﬂ 5 1] Lﬁaﬂ%'uﬂguﬁam%mlu
ué’nq@ﬂﬁﬁuaﬁﬂagmm
2. NIWENNIUITNaUMISIWANIREN LN NS wNIRanIUTEANT AW %é’ﬂg@ﬂﬁ%’@
NINLNTLNDLADANWILFINITIIUNTROW A9tk
2.1 193N LNWILVAIATKNIANTE L‘ﬁalﬁﬁfﬂﬁﬂwﬂﬁﬁiamm‘%fsmfmsﬁﬁ%’sLﬁa
wAtlywInauIadIinen,
2.2 amﬁ‘ﬂmé'ﬂmﬂIuIaﬁqmﬁﬁﬁaaaq@ﬁﬁuaﬁy ﬁ@hsﬂﬁLﬁmﬁaaﬁwﬁﬂgm
naluztrasdm WiIFoUAzREBLAALINTAN 13U e-journals, e-books, e-learning, e-training vT1eH
{t:ll a n:ll v Aa a a 1 a 6
2.3 qﬂnsmwiﬂumﬂmumsaamwalmﬂ@ﬂizammwgdq@ VI AaNNILADS
LCD uaz&a Ia@ﬁﬂﬁﬂﬂifﬁ 1Tl uee
3. miaﬁumguua:mﬂﬁﬁwLLuzﬁwﬁfﬂﬁﬂm %é’ﬂgmﬁmu@lﬁﬁﬂﬁﬂmnﬂﬂuﬁmﬁmﬁﬁ
USne1na 1y mﬁmﬁﬁﬂ%ﬂwﬁ‘nmﬁwufﬁ'&Li'"flul@ﬂ@mLLa:Lﬂumﬁmﬁﬁﬂ%ﬂmimﬂaﬂ@LLaﬁfﬂﬁﬂm
' v A v o ° = a o ° s A ~ ~
athalnada e lwduussinlunisaanzidonSon anaaanlrduus i NuTItnaalunst 7
o K =} dll
wnanwlszauilymlumsFowuaziymwian 9
4. @NUHDINTVDIARINLIIINU RIAN WA /%%ammﬁawalwadgﬂ%ﬁmsﬁ@ 3019
ﬂsuﬁuwaﬁé’ﬂgm I(ﬂm?ma?nTaa;llamnﬂmeﬁmﬁéﬁﬁamsﬁﬂmuﬁa LLazéwwmmﬁdwalwaaQ’ﬁ
NG L‘ﬁaﬁnwamsﬂn@uwﬂ%ﬂ%’uﬂgmé’ﬂgmuazé’f@ﬁammLa%ulﬁﬁ'uﬁfﬂﬁﬂm

66



19. NMINRAWINANGAS

WANFATMINNMER MU AL INIMFAIHN IO &121IT98TNINN Uns
Wannangaslriuaduaiaue Lﬁaamﬂmmsﬁﬂi:fﬁmé’ﬂgmﬁ]zﬁm‘sﬂ%'uﬂgaé’mﬁﬁmmmgmuaz
ATMWANTANSA LTH AN ATPIUIURANFATURTNITIUUNIFEU ANATF U U U WITUHA
AU UNUITIUAZIUFTHFTIA ANATIUAUMITUTZAUG NN ANATFIUEUN IR
souuazyAang udu anunugivasdinnuisasnawiazlsziing W Ene
(89AMINAITU ) (FNA.) Uazinmaiizes anInenaeyng 3 T lapuwinsasfianeinudsziu
AWM TANT %oﬁuﬁwﬁ@hLﬁmmﬁmmiﬂs:ﬁuqmmwms?mm IhTaLauauneANNAaLAKLY
Soaengg Lﬁmﬁ‘umsﬂ‘szﬁuqmmwmsﬁﬂm 1 MIUT AU UMWINIAN BILAZ MR TIBNL
m‘sﬂi:ﬁ’uqmmwmiﬁﬂwﬂml,@ia:'ﬂmiﬁﬂm madiuysfads ot eaa3a Ifmansauuaz il
Tagiu anineiady INUEIT A mItiugmnniidiafne LaznIdsznugmnIwnTiay uaz
S098u g aufidhedmnisweunang uaﬂmﬂﬁ?uwﬁﬂmé’mEl'aﬁﬂmzﬂisumsmiﬂs:ﬁ‘uqmmw
s Swinfidns AmueuwIng MNTUULANA NI AU NININIAN T BINMINLNAY
MAUANNIAIZIN RANINUFUAZITNNIAILANAINN (Quality Control) NIATIIXALATNN (Quality
Auditing) uaznIUazIdngmMNIN (Quality Assessment) sarTenulssintifgndumsds =i
ATNWMIANNTBININGNAE T0TNTBNUINELNITUUUTZ AU AN WMIANENTBINMINENAE
LLazﬁﬁﬂ'&mu‘é"uﬁLﬁmﬁaaﬁum ﬁJi:ﬁ'uqmmwmiﬁﬂmmuﬁam VRINLIRY FNNITINNT I8
9TMILA NAUNANY UAZAIN TN IENEUNINTUTZEAUA NN TANT fivnwi fae
ﬂs:mm’muamaﬂLﬂ‘é"wﬁagaﬂsz sunsainsdfiwnuiunIlIzd ugmmwnIAnsIzRIg
wihoaulu wwansasmaluladgsu’d @mmislmsJLLa:LLNumsﬂﬁﬂamuﬁwﬁﬂmé’mﬁmu@
ielwiAannudila anudiue awazih lgnanamqunnldniauiunses sl dunanelu
uaznenan tuaw

I@zlmmﬁﬂs:ﬁmé’ngj@m:ﬁmsﬂinﬁu L‘ﬁaﬁwm%é’ngmﬂﬁﬁuaﬁaazhd@ial,ﬁaaaLha
wepnn 5 U uaziauwanansazfinliniemanic SnITuazaming st NIz uuI89INg
UANINENRBUAT FNA. 6L

20. ANV IZAVBIALALITAUWIWIBIG
wiIngapimaluladgaw’ lddinmasnlwdasdunvanutuuszamiineaoense lu
& v A o : A = @ A a Ao &
anuduldlmnenuanusionazanuneitoswzasmsFowmIzsawuasmsiae TINNINg
A o = a A a A 4 @ : A N
wanipunAnsuazyaansluananin wiinsuaziiieidas anudndamaiazduiin ly
W3aH 9 NUAMUAIRINDBILNINIAN B TEAUT AR AN T
FONUUAINE el
- Otago University, New Zealand
- Guelph University, Canada

- Robarts Research Institute, Canada

67



- National Institute of Health, USA

- Walter Reed Army Institute of Research, USA

- Johns Hopkins University, USA

- University of Wisconsin-Madison, USA

- Virginia Commonwealth University, USA

- University of Edinburgh, UK

- Liverpool John Moores University, UK

- University of Newcastle upon Tyne, UK

- Monash University, Australia

- Kinki University, Japan

- Oregon National Primate Research Center, USA
- Oregon Health and Sciences University, USA

- Academia Sinica, Taiwan

- Industrial Technology Research Institute, Taiwan
- Universitadt Erlangen-Numbeng, Gemany

- Harvard University, USA

- Kaohsiung Medical University, Taiwan

- Seoul National University, Korea

- National Cancer Center Research Institute, Japan

- Tottori University, Japan

21. mqwaﬁmaﬂ%’uﬂgwﬁngm
a a a v A % s 3 | 1 | [ g; K A o I d' (%
M ITIATIING 1ondl miﬁwaﬂgmswﬁl,taaLﬂunmmﬁ 7 1 @9 9Ra U ndunazans
ﬂ%’uﬂﬁ;a'ﬂé’n;jmﬁ'méﬁmﬁﬂmlﬁﬁmmaa@ﬂé’aaﬁ'uamum‘smﬁl,uﬂmgﬁ'uua:LLmIﬁwaamiﬁ'@um

£ a 6 =
NITINEIerasLazinaluladluauiae
22. Ins@nsfiGalsuangasifauasinmsdnsinmualswangasysudyelnal

?'Jms?mmﬁﬁwl%ﬁé'ﬂgm@w fa Un1sAnwn 2543 LLazﬂﬂwsﬁﬂmﬁﬁ']ﬁmlﬁ%é'ﬂgm
ﬂ%"uﬂ@ﬂmi fa Tmsdanun 2551

68



23. (51’15’1\‘1Lﬂ%ﬂﬂLﬁEliJ‘lgl'aLmﬂdﬂﬂizﬁ’i’ldﬁﬁﬂﬁmita&lﬁﬂﬂgﬂgmiﬁﬂgﬂﬂ?ﬂﬂ&i

NaNgaILAN nihe nangasual Wik NG
na e
STAUNKID N
1. Iﬂidﬁ%ﬂmé’ﬂgm WWT N UWUU N 2
n. NYNATIUNY >16 . NANAT N >16
Aa . . ' a
2. nduATien >11 2. NI LIReN >11 lanili Special Topic > 3 wilavfia
g a - ' a =) a
A. ngUITIRAN >3 A. NFUITIRANLET >3
oA a 6 oA a [
3. NFUINEANUS >18 3. NFUANEANUS >18
) A A Y o A A a o 8 a o '
auaujindauazszauanudio il Wiunanome  2) Wndnsnndall
winpng 2) snanndsliiuizas HwITad inendedaim: o
FainnsasasnzidoniSon 104201 uaz U 104201 987NN uaz
104202 104202 U1ian139a T INeN
- o = . p pr = ~ - = ,
uHBTURnAnslut9szezan 5 Tusn Imsdsuunusurindnslugieseos
sulSaanln 10 aw uaz Y3agnien 5 au 11 5 Tusn ususzavamimia
Al 5 AU UazIzauauumia 10 awil
fimaSuununsinsmangas
wmnidiauazq e imdali
Py v aea o
manzaNds lasdSulwTousuum
1 AIUdMAMIANEN 1
€ 3 o a ' € o v a '
onsdlszdmangasdl 13 v onadszdimangasdl 5 i
€a a ' €a a ' a
ADNNIENLAME 21 i AoNNIENLARE 21 viwuazinng
Wasuda
104603 &NAFIWIARDN 3(2-3-6) | 104602 vx1douAIBUaLTIANA 4(3-3-6) | Wasudelmiaunangastiinm
104602 nalwladasaunasILInd oy 3(2-3-6) | 104685 inaluladansauinanis 4(3-3-6) | FIwIaRay
F2nen
TN
104650 TN UTAR 4(4-0-8) | 104750 FVinenvaILTATEAUFI 4(4-0-8) | Wasuelmiaunangastiinm
104852 nanmsiiasduaadinadia FIAFDY UAZLNNATILN 1 T
Tumsfinmandaine
TN
108601 z1dauitN13Ie 2(2-0-6) @371 108601 8aNINNITIUA
108611rnsi%ﬂﬁéagaﬂssﬂﬁﬁtﬁnﬂsau 2(1-3-6) Jsuuinshsiauaziitann
108630 AATIINUNUATHAATTATI U 3(2-3-6) dsuuinssiauaziiiann
108610 §3TANLIVBIAUNTE 3(3-0-6) JSuumitann
108620 0 TIINLN 3(3-0-6) UFuuiatauaztilasraulundazda
108621 9ATAIINNGU 3(3-0-6) USuuiiatauaztilasrauluudazda
108711 %’J'“mﬂwszﬁquLaqamaaLLUﬂﬁSH 3(3-0-6) UFuuiatauaztilasraulundazda

NIAUANGN

69




23. milaufisutauandwszuinnangasiianurangasilsulyelnal (da)

wanaaILAN viag wangasval A NG
na na
108743 Lwasawiniiania 4(4-0-8) LR
MIUNNE
108744 Lwasawiniiani 4(4-0-8)
mmwmﬁjzuga
108745 oy insuwadauiuiia | 4(4-0-8)
108741 Inspiduiu 3(3-0-6) | 108741 piiduiwingm 3(3-0-6) | Wapude

1J523@ mmsﬁﬂs:ﬁmé’ngmmmﬁm
RTVINEN

Uueifenasdizdmangasiv

I 4
NUBRULEIVN

70




	หลักสูตรวิทยาศาสตรมหาบัณฑิตและหลักสูตรวิทยาศาสตรดุษฎีบัณฑิต
	สาขาวิชาจุลชีววิทยา
	(หลักสูตรปรับปรุง พ.ศ. 2551)
	1.  ชื่อหลักสูตร
	1.1  ชื่อหลักสูตรระดับมหาบัณฑิต
	1.2  ชื่อหลักสูตรระดับดุษฎีบัณฑิต

	3.  หน่วยงานที่รับผิดชอบ
	4.  ปรัชญา และวัตถุประสงค์ของหลักสูตร
	5.  กำหนดการเปิดสอน
	ปีการศึกษา  2551
	6.  คุณสมบัติของผู้เข้าศึกษา
	7.  การคัดเลือกผู้เข้าศึกษา
	8.  ระบบการศึกษา
	9.  ระยะเวลาการศึกษา
	10.  การลงทะเบียนเรียน
	11.  การวัดผลและการสำเร็จการศึกษา
	อาจารย์ผู้สอน
	12.3  อาจารย์พิเศษ

	จำนวนนักศึกษา
	14.  สถานที่และอุปกรณ์
	15. ห้องสมุด
	16.  งบประมาณ
	17.  หลักสูตร
	17.1  ระดับมหาบัณฑิต
	17.2  ระดับดุษฎีบัณฑิต
	หมายเหตุ : 1. นักศึกษาควรเข้าร่วมการสัมมนาทุกภาคการศึกษา
	2. นักศึกษาที่ยังไม่ผ่านวิชาจุลชีววิทยาต้องลงทะเบียนเรียน 104201 จุลชีววิทยา และ      104202 ปฏิบัติการจุลชีววิทยา

	17.3   รายวิชา
	ความหมายของรหัสรายวิชา และเลขประกอบหน่วยกิต
	17.3.1  รายวิชาแกน
	17.3.2  รายวิชาบังคับเลือก
	17.3.2.6  รายวิชาเลือกเสรี
	17.3.2.7  รายวิชาวิทยานิพนธ์
	17.4   แผนการศึกษา

	17.5 คำอธิบายรายวิชา
	รายวิชาของสาขาวิชาอื่น

	104685 เทคโนโลยีสารสนเทศทางชีววิทยา    4(3-3-6)
	104685   Biological Information Technology    4(3-3-6)
	104712 จุลชีววิทยาสิ่งแวดล้อม   4(3-3-6)
	Prerequisite :  104201  Microbiology and 104202  Microbiology Laboratory, or by consent of         the school of Biology


