NANFATA1UNITI9RTAINEN

86

o = . =8 = a = o ‘o ] P a a a
uﬂﬁﬂ‘]&mm@\‘]ﬂﬂ‘]ﬂ”]ﬁ\qﬂqmqiuuw’gﬂqmqﬁﬂEqV]'JVLﬂVLNuﬂﬁﬂqq 30 VUIENR ﬁ"]ﬁrﬂlqiuuﬂqm()ﬁ’]

iz lifiesndn 96 wiaafm

a a A a 5% 1 1 a =
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wiainsunaaauangmsitioandn 132 wisafin

1. unangEnsmatl Auulidileand 30 wihefin (gaeazidaauin 8-11)

2 uNITILaNIE  anuulitiasndn 96 wlnafa 1sznaufas

2.1 amﬁug'mﬁwmmam% QMU 27 Waena  Usznaumag

511103  wpapsad IiLIinanenAansianIn 3(3-0-6)

(Calculus for Biological Scientists)

512101

512102

512103

512104

513 101

513102

513 103

513 104

514 101

514102

514103

514 104

Foanevialy 1

3(3-0-6)
(General Biology I)
Faamensialyl 2 3(3-0-6)
(General Biology II)
ﬂﬁﬁﬁmﬁﬁwmﬁﬂﬂ 1 1(0-3-0)
(General Biology Laboratory I)
ﬂﬁu"ﬁmﬁﬁwmﬁqiﬂ 2 1(0-3-0)
(General Biology Laboratory )
vl 1 3(3-0-6)
(General Chemistry 1)
il 2 3(3-0-6)
(General Chemistry II)
ﬂ@ﬁﬁmmﬁﬁfﬂﬂ 1 1(0-3-0)
(General Chemistry Laboratory I)
ﬂﬁu“ﬁmmﬁvﬁiﬂ 2 1(0-3-0)
(General Chemistry Laboratory I1)
Handviala 1 3(3-0-6)
(General Physics 1)
Wandvialy 2 3(3-0-6)
(General Physics )
ﬂ@u"ﬁmﬂﬁn@’ﬁﬂﬂ 1 1(0-3-0)
(General Physics Laboratory )
ﬂﬁu“ﬁmﬁ\lanﬁﬁqiﬂ 2 1(0-3-0)

(General Physics Laboratory Il)



2.2 29119AU

513 231

513 233

513 250

513 255

513 237

513 238

513 341

513 343

515205

518 201

518 202

518 203

518 204

518 205

518 206

518 301

87

AU 52 niaefa  Usznaudiag
WwRAATIZ 1

(Analytical Chemistry )
UfRANsiATBRIE 1

(Analytical Chemistry Laboratory )
ERRIVED]

(Organic Chemistry)

UfiRnswnREuny

(Organic Chemistry Laboratory)
MALAziRneATeielunnsinEnnaingnAansiann
(Instrumental Analysis in Biological Science)
UiRAn1IN193 spiaesasilielunadn
MINLANARSTUNN

(Instrumental Analysis in Biological Science Laboratory)
Foad 1

(Biochemistry 1)

URLRN13TA 1

(Biochemistry Laboratory )
anRaVILINANENANARTTININ

(Statistics for Biological Scientists)
aadaineill

(General Microbiology)
UfiRneqadaanenialyl

(General Microbiology Laboratory)
ANLULATIFe

(Bacteriology)

AN IneuuAEe

(Bacteriology Laboratory)

AneinI

(Mycology)

UAUANNIImMeGiagm

(Mycology Laboratory)

Anenlafa

(Virology)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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518302 UfiAnnsanenlada 1(0-3-0)
(Virology Laboratory)
518303 wWugAAnTIRIAUVITE 3(3-0-6)

(Microbial Genetics)

=

518 304 URUANNINUEAERTIBIAAUYITE 2(0-6-0)

(Microbial Genetics Laboratory)

o

518 305 AneNNANAY 3(3-0-6)

(Immunology)

b4 o

518 306 UfjUmANMsINeNnNANTUY 1(0-3-0)
(Immunology Laboratory)
518 307 uuiaualaangIae 1(1-0-2)

(Project Proposal)

518 491 AN 1(0-2-1)
(Seminar)
518492 TAsanulAg 1 2(0-4-2)

(Research Project )

518 493 TAswanuiay 2 2(0-4-2)
(Research Project Il)

518 513 Tn@unAAIGRNT 2(1-3-2)

(Bioinformatics)

2.3 3gwdan  Auwuldtieandt 17 wedn
Tneienannmedn 7 naw sieldid thAnmansnsaidensedelFanynnas uazay
Tidenmednlungulanguuiluaeiily
1. NANITIRATINENNNSINEAT A

512415 lsAig 3(3-0-6)
(Plant Pathology)

512416 Ufusnslanie 1(0-3-0)
(Plant Pathology Laboratory)

512559 NIAILANUNAIARINTIAEqAWYITE 3(2-3-4)
(Microbial Control of Insect Pests)

518 311  Faanan1adin 2(2-0-4)
(Mushroom Biology)

518 312 U[RANITNINeURIRA 1(0-3-0)

(Mushroom Biology Laboratory)
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518 415 'ﬁﬁﬁwmmdmimwm 3(3-0-6)
(Agricultural Microbiology)

518 416 ﬂﬁu"ﬁmaq@%ﬁmmmqmmwm 1(0-3-0)
(Agricultural Microbiology Laboratory)

2. NANITIRATINENNRIMT LA

518315  AATIANENTBINARSTTFTUN 3(3-0-6)
(Dairy Product Microbiology)

518 316 ﬂg‘jﬂﬁmm@%fmmmmmﬁmﬁmsﬁuu 1(0-3-0)
(Dairy Product Microbiology Laboratory)

518 511 @@%ﬁmmmqmmi 3(3-0-6)
(Food Microbiology)

518 512 ﬂﬁﬂﬁmm@%%mmamm? 1(0-3-0)
(Food Microbiology Laboratory)

3. NRNITIAATIINLINNAAFIUNTTN  biUA

518 317 dnanenwazimalulatiaesdas 2(2-0-4)
(Yeast Biology and Technology)

518 318  UfuRAn1sTIneuazmalulatesdas 1(0-3-0)
(Yeast Biology and Technology Laboratory)

518 319 mmﬁﬂmilﬁﬁnmﬁuﬁﬁ 2(1-3-2)
(Microbial Preservation Techniques)

518 411  walulatignaimnssnainqauriael 2(2-0-4)
(Industrial Microbiological Technology)

518412 UfuAnswmalulatgnavnssnainq@uvise 1(0-3-0)
(Industrial Microbiological Technology Laboratory)

518 530 nalulaginigmain 2(2-0-4)
(Fermentation Technology)

518 531 UfAntsmalulagnismin 1(0-3-0)
(Fermentation Technology Laboratory)

*612 444 SLULAYLANATLNIN ISO 9000 ANMFLIGAAIUNITHEINIT 2(2-0-4)
(1SO 9000: Quality System for Food Industry)

612 446 3=ULNN3SANSARIIAGEN 1SO 14000 AniugRAaINIINeINT  2(2-0-4)
(ISO 14000: Environmental Management System for Food Industry)

*612 448 mﬁLmﬁzﬁﬁummmmm‘]_lﬂsﬁﬂgﬁﬁﬁﬂ?ﬂ@qmmﬁuniimﬂﬁuﬁ? 2(2-0-4)

(Hazard Analysis Critical Control Point for Food Industry)

< fumine AnueaseRTn 612 444, 612 446 WAT 612 448 WunteAnazas luaT1aan

PUIAITILRNNL WA L 2 wdaefie
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4. NRNITNRATIINLINNRIIARAN  Hun

512 203

512 204

518 313

518 314

518 321

518 532

WAL

(Ecology)
UfiRn1siiaAInen

(Ecology Laboratory)
f«ﬁ@%ﬁmmmwa\mfmﬁ@u
(Environmental Microbiology)

UjuFn199aTaanenedIndes

(Environmental Microbiology Laboratory)

(=3 acadaa
Wing LA nTam
(Ethnomycology)
qaaanen lunstiasaansans

WAZNIINIAAANTNEANNRILIARDN

(Biodegradation and Bioremediation Microbiology)

5. naNATNI9aTINEemIsuwng g

512 348

512 349

518 419

518 514

518 515

518 622

518 523

518 526

518 527

1sdnInen

(Parasitology)
UfiRn191s@mninen

(Parasitology Laboratory)
ANIFNUIATN

(Antimicrobial Substance)
AnenlaFantenisunng

(Medical Virology)
dfimAnsanenla¥aniesnisunne
(Medical Virology Laboratory)
ANBWLANFENNNNTUANE
(Medical Bacteriology)

RN IneuuAnEenIanisunme
(Medical Bacteriology Laboratory)
TsnRnEe

(Infectious Diseases)

NN9AIIANININY N HANU

(Immunoassay)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



518 528

518 536
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ANIRBIBIRAUYITE 3(3-0-6)
(Microbial Toxins)
9@ ludRn N 4(2-6-4)

(Diseases in Aquatic Animals)

6. NANITIRATINENUSENEIUFS  Lhiun

518 320

518 323

518 417

518 524

518 529

518 534

518 535

mmﬁﬂmiLWﬂzLﬁyﬂ\ﬁ'ﬁuﬁﬁmﬁﬂuqq 3(2-3-4)
(Techniques for Cultivation of Hyperthermophilic Microorganisms)
m’mﬂ@@mﬁﬂ‘w’N%f;mw’Luﬁmﬂﬁu“ﬁﬂ’nmqq@%ﬁwm 2(2-0-4)
(Biosafety in Microbiological Laboratory)

nenlaFaszavlana 3(3-0-6)
(Molecular Virology)

3TN URILLAT e 3(3-0-6)

(Bacterial Physiology)

AneRANTUTUgS 3(3-0-6)
(Advanced Immunology)
TnFaanenseauluanadug 3(3-0-6)

(Advanced Molecular Virology)

v
o

dfumnslafainensyiuluanaduga 1(0-3-0)

(Advanced Molecular Virology Laboratory)

7. naudidnau G

518 413

A13RN9NL 1(0-3-0)

(Practical Training)

WAZINETNRW] NN1ATT19aTA NN I FUR TR LN AN 89A

winewin  Iiiumbefnressiadmnaasousnassaiuanuaail s (518 5XX) aaaanangns

161817 15 widaeifin

3. UNIAITLABNLES

anunuliiiesndn 6 wiaafin

v A = o o al ey a o o - = o
SLWL@@ﬂﬂﬂ‘]ﬂ"]im@']ﬂv;ﬂﬁ"]ﬂqu’]‘wLﬂm@@uiuNVqQWﬂq@ﬂﬂ@ﬂqﬂT NITELITIUAIANUUDU

c v o =]

AFFUANNTIUTELANAULNIINNIUIZ A AN AIARS BTN ANHILAaNANE31eRT lidTaen

YBINHIPATNANE  AxFatin lUAAA72AURAs Tt T IA LA AT LADNUBIUNIAITURNITHE LD

AagalNaunlinIsd1Fan1s@nm

waeLn  nsiunuaanalunAazuNanlIgn Liiutlusednn azwaniuniaainsed i le

sredguiild S Magasnamda e
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WHUNTANEUANGATHIUNITIFATIINEN

iUn 1 aAnisAnEN 1

SUKITN Fags1edan ATUIUUUIENA
080 177 | MENEINQH 1 3(2-2-5)
512101 | @9aneniialyl 1 3(3-0-6)
512103 | Upm Hnnsgaanenviall 1 1(0-3-0)
513101 | waivinly 1 3(3-0-6)
513103 | UfRnaiedivilyl 1 1(0-3-0)
514101 | Wandvial 1 3(3-0-6)
514103 | UfuRnnsandiialyl 1 1(0-3-0)
...... A aenunguIT Ny AaniTadIANA RS 2
FANUUIENA 17
AR 1 aemsAnend 2
FURIEN Fasneden ANUAURUIANR
080 178 | nmeangw 2 3(2-2-5)
511103 | unapaad uiindnena1aniionin 3(3-0-6)
512102 | Faanevialyl 2 3(3-0-6)
512104 | U RnsEAneviall 2 1(0-3-0)
513102 | wnilvialyl 2 3(3-0-6)
513104 | Ufiinasadiviall 2 1(0-3-0)
514102 | Wandvialyl 2 3(3-0-6)
514104 | UfiRnsTiandviall 2 1(0-3-0)

FANNRULNA

18
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WHUNISANEUANGATAIUNITIFATIINEN

N 2 aAnisANEN 1

WA Faseden ANUIUNRUILNA
510201 | MENEINgEEINenAans 3(3-0-6)
513250 | wadlduviad 3(3-0-6)
513255 | Ufjuimnisadauvisd 1(0-3-0)
513231 | fAAaeid 1 2(2-0-4)
513233 | UftiAn1sAitwmnz 1 1(0-3-0)
518201 | qadsananvialy 3(3-0-6)
518 202 ﬂﬁu“ﬁm%g@%ﬁmm%"lﬂ 1(0-3-0)
...... A aenunguIT Ny ANARSiTadIANANARS 4
FREGZIOHRT 18

in 2 amnnsAnEIN 2

FUAITN Fas12d1n FTUIUNUIANA
513237 | memseiBaaiatesiieluntsAnsnnaangnaansannim 3(3-0-6)
513 238 ﬂﬁu"ﬁmimﬁLmﬁzﬁﬁ”mﬂLmdi'mﬁ@’l,unwﬁnmww’iwmm@m% 1(0-3-0)
Fanw
517101 | pexfiawmediiacd 3(2-2-5)
518 203 | Aneuwuaiise 3(3-0-6)
518204 | UftiAn sinenuuafie 1(0-3-0)
518 205 | Anaiing 3(3-0-6)
518206 | UfiAn1s3neing 1(0-3-0)
...... A aanTunguaTnIm 3
FANNUENA 18




94

WHUNISANEUANGATAIUNITIFATIINEN

37 3 mansAnE? 1
WA Faseden ANUIUNRUILNA
513341 | Al 1 4(4-0-8)
513343 | UfuiRn1sTaiadl 1 1(0-3-0)
515201 | afmfugy 1 4(3-2-7)
518301 | anenlaia 3(3-0-6)
518302 | UfjuiAn sinenlaa 1(0-3-0)
...... AdenlunanI eI 3
...... AgdenlunquiTaneAmansiuATinAEn3 3
FANNUILANE 19
73 AAnsAnEnd 2
FUAITN Fas12d1n FTUIUNUIEANA
515205 | DA/ MFLUNINENANER TN 3(2-2-5)
518303 | WugAanfrasqauiael 3(3-0-6)
518304 | UfUAnsWugAnaniresqaumieed 2(0-6-0)
518 305 | AnennRANiY 3(3-0-6)
518306 | UfuiRn1sAnanglauil 1(0-3-0)
518 307 | uwuulaualasanismag 1(1-0-2)
...... Araen lunNIAITILANTE 6
FANNUILANA 19
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WHUNISANEUANGATAIUNITIFATIINEN

iUn 4 nAnisANEN 1

WA Faseden ANUIUNRUILNA
518492 | Taseauaqn 1 2(0-4-2)
518513 | InaumAdans 2(1-3-2)
...... Araen lunNIAITILaNIE 8
...... AraenlunnanTRenLas 3
FANNUENBA 15
%4 aamsAnEd 2
WA Faseden ANUIUNRUILNR
518 491 | duuun 1(0-2-1)
518493 | Tasesuidan 2 2(0-4-2)
...... A aenunguIT Ny AanSiTadIANA A3 2
...... AdenluuanITAeniEs 3
FANNUENBR 8
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ANBELNE91EA TR UNITIATIINEN

518201  qadaanenalil 3(3-0-6)
(General Microbiology)
Beulas: 512 101 F9anevialyl 1
512 102 FaAnensinlyl 2

512 103 UjuFnsgaanemialy 1

512 104 UjuRnsgainevialyl 2
* 518 202 UfjIiRn1s9aTa3nevia
= 4 o 14
* 1alauntoniuli
n1snszany dnig1uANe LaTnIRiNAIuINIeLLAN R TaFauars wuiAINAR
r_‘la/ 4 = o P2 L7 = = o & Le a A e
desdwnaaiulaseadne uihuaznisdasugdndsavaeaad Uselomiuarineaesq@uyse

a A

NIAALAUIUBIAR IR AUNTE]

Distribution, morphology and multiplication of bacteria, virus and fungi.
Basic knowledge of structure, function and energy transduction of cells. Beneficial and harmful

effects of microorganisms. Response of animals to microorganisms.

518 202 ﬂﬁ‘lﬁﬂ’]i'ﬂ@%’ﬁ‘l’lﬂ’]“jﬁ‘lﬂ 1(0-3-0)
(General Microbiology Laboratory)

o o

AisAunan * 518 201 aaTiaanenviahl

a A o 14
* graFaunsaniuls

£2
a a a =

n3ldLAseaian19qaTinangn niswiziaeeqaunsd matlanisinliidasanisilwileu

©

mﬂﬁﬂmﬂmﬂmemiﬁﬁﬁnﬁaﬁqwé n1sRnuunatinvesqduvsdficadnwuenvdug uuazUfisen
Al N1IRPRUILATNIIHLATWIUAAWYE  Nafiuinenqauvissd

Use of microbiological equipment. Microbial cultivation. Aseptic technique. Isolation
and pure culture techniques. Identification of microorganisms by morphology and biochemical

reactions. Microbial detection and enumeration. Maintenance of microorganisms.

518 203 AINEwUANLEE 3(3-0-6)
(Bacteriology)
Jnledunen © 518 201 qadaAnevialy
518 202 UfjTRnsqadainaialy
* 518 204 UJUANFINELLATIEE

= A o 2
* @W’QL?EHW?@Nﬂuim
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WASANG AU UATINUNUDRTNIRUUATIF T ARG  N9R1uUNTTA N1suen

=

ANENUFUAZNITINITIAEY eI zuuARBaRTANEIATYNIINTUNNE @109 gRAINNgIN

INHAINITN LATRILIARAN

Habitats, morphology and metabolism of various bacteria. Identification, isolation and

cultivation. Emphasis on medical, food, industrial, agricultural and the environmental bacteria.

518 204

)}

=b

LLUANL

ap

gl

of bacteria.

518 205

518 206

UimnsaneuuaiiGs 1(0-3-0)
(Bacteriology Laboratory)

o

Ar11faAuneu ; * 518 203 AneuuARiTe
a v o v
* gaFaunianiuld

NATANITINIZIALILATNALIILIIN N199UUNTHA N1TATIAERLANLRARNG 189

= = Py
UNITANHIUBNANILN

Cultivation and culture collection techniques. Identification. Tests of various properties
Field trips are required.

a <
ANYURAS 3(3-0-6)

(Mycology)

v o

FgileAUniew @ 518 201 aadaanenvialyl
518 202 UfjtiAn"9qamaanevialy
* 518 206 UfLENIMeiing
= Y o 2
* pnaiFaunTaNiuls
&tug1uinen aunINls 1y uazilnAinenae9a Usslamdiarineaesm

Morphology, taxonomy and ecology of fungi. Beneficial and harmful effects of fungi.

a exa a [~
ﬂgumm‘:’mmmmm 1(0-3-0)
(Mycology Laboratory)
FENTNALNAN * 518 205 INLIIAIN
= U o b4
* graizunianiuld
N3N ARBINARAARDINLLTE N 11INeAN 518 205 ANeNwing)

Experiments related to the contents in 518 205 Mycology.
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518 301 enlasa 3(3-0-6)
(Virology)

v o

FgilAUnew ¢ 518 201 aaTaanenvialyl

=

518 202 UftFin3qaTainaialil
* 518 302 UfjriAn1sanenlada
* g1aFaunsaniulA
Anignuinen evAtszneuniaiaiivazeynssianuresiada naiinduau nstnaneiu
a5 wansznuredliFasauuafiBaLasitaddnd n1sdaAsziuazunuInaeIdnefinesan
nsAnlsrannlafaluiia 479 uazau nsitiastlsafiiaantods namiaedlods
Morphology, chemical composition and taxonomy of virus. Multiplication.
Viral interference. Effects of virus on bacterial and animal cells. Synthesis and role of interferon.

Viral infection in plants, animals and human. Diagnosis of viral diseases. Viral cultivation.

518302  Ufimnisanenlada 1(0-3-0)
(Virology Laboratory)
Agnifasuneu * 518 301 Analada
al 2 o b4
* giaizaunianiule
NN9ATIAUT NNTINNZIAEN NN9TRLBNNLAZNNTALSNEN 154
~ = py
UNIANHUBNADIUN

Detection, cultivation, quantitative assay and maintenance of virus.

Field trips are required.

518 303 WUFAARTIDIRAUVIE 3(3-0-6)
(Microbial Genetics)
Aiadunieu © 518 201 qadaAnaTll
518 202 UftFin193adainawialy
* 518 304 UfRnsiugAanSTeaauYae

= A o v
* gnaFaunsauiuls

'

N134UAINTHAIIRUFNITULDIAUNTE N1IATLANNITUAAIRANTBIE L NITNALRS
nauaniasuansiugnesy  nManaduTesadue  Wugdainssuuaznislssyns
Synthesis of microbial genetic material. Control of gene expression. Mutation.

Genetic exchange. DNA sequencing. Genetic engineering and applications.
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518 304 UPiRnsNugAansIaIqaunse 2(0-6-0)

(Microbial Genetics Laboratory)

o o

Fg1AUNeN * 518 303  WugANARTIBIqAWYY

* gnagaunsaniuls

a o o o o O

naLiuFnEqauvied n1snaraiuiiifatuesuaridnin liRatu watianisuanilaay

]

A13NUTNITN N19ANALAZN19NN IHAN IR UGN IINLTANT NasunauaLazlSuiinesAduLe

o

ugisanssn mslaauin nsliaEuweRnmaitesuunaaurisd

Maintenance of microorganisms. Spontaneous and induced mutation. Techniques
for genetic transfer. Extraction and purification of genetic materials. Qualitative and quantitative
determination of DNA. Genetic engineering. Gene cloning. Use of DNA probe for the

identification of microorganisms.

518305  AaneniANNY 3(3-0-6)

(Immunology)

o o

AlAunew © 518 201 qaTaAnenvialyl

518 202 UfjtiAn"9qada3nensialyl

o

* 518 306 UfURNIINeNgHANTY

al U o ¥
* gnageunsaniuls

o o

FLULANANABUAZNIINEUY NIINTTAUITULNRANTY LAURALBALATUAUALAY

NNIABLAUBNUDISTULARANA UL WL szuuAaNNRLNUE IResaalnAanunATARABNINANS

q

o

lalnled nrsmeuauesszuuIANAULLLE N aTaLazUULLIAgAS BANNITuaTNNTLssynATas

o o o

Ufiseueumiauuaniiven RANTuseanisiame Jadu nisdgndieedey Inenidniueciie

q

o

san nislineuaueuaznaLANBIsaLaURIAuTasAuleY AR LAY HRANFULNNIaY nasfnulae

a

o

NRANTY

Immune system and development. Activation of immune system. Antibody and
antigen. Non-specific immune response. Complement system. Major histocompatibility complex.
Cytokine. Humoral and cellular immune response. Principle and application of antigen-antibody
reactions. Immunity to infection. Vaccine. Transplantation. Tumor immunology. Tolerance and

autoimmunity. Hypersensitivity. Immunodeficiency. Immunotherapy.
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518306  UJUAn1sInennNANAY 1(0-3-0)
(Immunology Laboratory)
Agafedunen : 518 201 qaT9Ana vl
518 202 UftTFin139aTaAnaialyl

o

* 518 305 ANLNNNANIU

al

a 4 o 14
* graauntaniuls

UfjiRn1snsenniesiuiienuide 518 305 InangiAniy

Experiments related to the contents in 518 305 Immunology.

518 307 wuutdualasanisian 1(1-0-2)
(Project Proposal)
ArnfsAuneu : 518 203 neuuATETe
518 205 NLAAI
518 301 Anelaia
UANNNTIRUNNINYIAIGAT N1TINUHUINUANE mﬁu%u%gmmz%ﬁﬁuﬁma
Angaenani nisdsusuuianelasnig npuazssilavluliealfimnas nsiensideya nisdan
PedEatuaNysal n1slaNeNANUIaY AnBlng eydAvsURsuazningAunialoyayn
finnsAneuenaniud
Principal in scientific research. Research plan. Searching data and scientific
publications. Writing project proposal. Rules and regulations in laboratory. Data analysis.
Writing full report. Project presentation. Patent, petty patent and intellectual property.
Field trips are required

o

518 311 FAnenraadin 2(2-0-4)
(Mushroom Biology)
A1 1NAUNRY ;518 205 LA
518 206 UFLAN5INe WA
* 518 312 UiAnsT9nevedin
* anaaunwdaniuls
AuguINEN auNINTeIU TnAdNen WigAans 45N uLasiEIng198U%in N1aNIY
WinlT9gRaIUNgIu

Morphology, taxonomy, ecology, genetics, physiology and toxicology of mushrooms.

Industrial cultivation of mushrooms.
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518 312 UiiRns393nenaadin 1(0-3-0)
(Mushroom Biology Laboratory)

v o

ArnfsAuneu : * 518 311 I9Anevadiia
a U o %
* graFaunsaniuls
UfjiRnsnasandesiuilemluian 518 311 Tvinanreeiin
= =2 Qll
AN9IANHIUBNADIUN
Experiments related to the contents in 518 311 Mushroom Biology.

Field trips are required.

518 313 Qa%ﬁwmw\a?&mq AR 2(2-0-4)
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(Environmental Microbiology)
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Distribution and roles of microorganisms in soil, water and air. Factors affecting
growth of microorganisms.  Sample collection and identification.  Quantitative assay of
microorganisms. Degradation or deterioration of organic matter and chemical substances by
natural microorganisms. Important factors affecting degradation or deterioration by microbes.

Polluting microbes. Microbial applications for the solution of environmental problems.

518 314 ﬂﬁiﬁmiga%ﬁwmmﬁqm ARDYN 1(0-3-0)

(Environmental Microbiology Laboratory)
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Experiments related to the contents in 518 313 Environmental Microbiology.

Field trips are required.
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518 315 AATIINLIURINA AN UNUN 3(3-0-6)
(Dairy Product Microbiology)
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Properties of milk. Microorganisms and microbial spoilage of milk. Microorganisms for
processing various dairy products. Production, sanitation, standardization and quality control of

dairy products. New technology relevant to dairy products.

518 316 UPiAn159aT3nenuaInaniunu 1(0-3-0)

(Dairy Product Microbiology Laboratory)
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Standard tests of milk. Detection of microbial contamination. Pasteurization.
Sterilization. Use of microbes to produce yogurt and cheese. Quality control of milk and dairy
products.

Field trips are required.

518 317 F9aneuaznalulatuastian 2(2-0-4)

(Yeast Biology and Technology)
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Taxonomy, structure, function and metabolism of yeast. Genetics and strain
improvement. Yeast and yeast products in industry. Kinetics of fermentation and production

technology. New technology relevant to yeast.

518318  UfiiAnisiaineuazinaluladuasdian 1(0-3-0)

(Yeast Biology and Technology Laboratory)
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Experiments on yeast culture. Genetic material extraction. Selection, improvement
and maintenance of yeast strains. Production of useful industrial products from yeast.

Field trips are required.

518 319 mnﬁﬂmﬂﬁu%'nm'fgﬁuvﬁéﬂ' 2(1-3-2)
(Microbial Preservation Techniques)

AgilAUniew @ 518201 Aataanevialy

518202  UfriAntsaagaanesialy

v 2
a A = B

Lmz\iw@n@uma ANMTLALNITE UANNIT WATA Lme‘imu@u@mmwmmmﬂﬁu
fnenqauvieed

= = ndl

UNTANBIUBNADTUN

Microbial resources. Culture media. Principles, techniques and quality control of
microbial preservation.

Field trips are required.

518 320 WATANSINIZIAENAA U ETa LS UGS 3(2-3-4)

(Techniques for Cultivation of Hyperthermophilic Microorganisms)
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Sources of hyperthermophilic microorganisms. Applications. Sample collection.
Preparation of oxygen free media. Techniques for cultivation of anaerobic hyperthermophilic

microorganisms. Isolation of pure cultures. Morphological studies and enumeration of cells.

518 321 Wins luAnTan 3(2-3-4)

(Ethnomycology)
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Utility and role of fungi on mankind social and culture throughout the past and
present. Gourmet fungi and medicinal fungi. Metabolic products of fungi. Fungi as human tools.
Impact of fungal diseases in plants and animals.

Field trips are required.

518 323 ANudaannanIsianwluiaslJinn1snieaatainen 2(2-0-4)
(Biosafety in Microbiological Laboratory)
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Importances of biosafety. Biosafety levels and standard practices in microbiological
laboratory. Prevention of environmental contamination. Equipment for protection from

microbiological hazard. Recommended precautions on infectious microorganisms.

518 411 wialulagignannssnaInaauyise 2(2-0-4)
(Industrial Microbiological Technology)
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Production of useful microbes and microbial products in industry. Related factors in
production processes and control. Improvement of microbes for industrialized production by

molecular karyology.

518 412 Ufiansimalulaggnanunssuainqaduvse 1(0-3-0)

(Industrial Microbiological Technology Laboratory)

Fg1lAUnew : * 518 411 nAluladgnaninssuaInqauyie

* gnagaunsaniuls

'
a ol Yy < e

NNINAABINIALAAUNNINNN NITULNUATANNIBIRAUVIENFHBINIT N9ALFNHIANINUS
qaWYEE N9LETANALARIRANUELINIIN N9AYLANAMUNINTDINARS TN

= = A

HWNTANTIURNADIUN

Experiments in fermentation. Isolation and screening of the desired microorganisms.
Culture collection of microbial strains. Preparation of substrate for fermentation. Quality control of

fermented products. Qualitative analysis of waste water from the production process.

Field trips are required.

518413  nselnau 1(0-3-0)
(Practical Training)
AnfAUnew © 518 203 MeuLANEY
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Practical training in a factory or institute by consent of the microbiology department.
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518 415 AATIINLINNNSINEAT 3(3-0-6)

(Agricultural Microbiology)
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Microorganisms and microbiological processes in agricultural aspects.
Nitrogen cycle. Plant-microbe interaction. Symbiotic and pathogenic microorganisms. Microbes
used in biological control and agricultural products. Biotechnology and genetic engineering of

microorganisms in agriculture. Seminar on topics related.

518 416 U)11FAN1598TINEIMNNITINHAS 1(0-3-0)

(Agricultural Microbiology Laboratory)
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Experiments related to the contents in 518 415 Agricultural Microbiology.

Field trips are required.

518 417 nenlafaszauluiana 3(3-0-6)
(Molecular Virology)
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Replication of virus genomes. Transcription and mechanisms in regulating viral

mRNAs. Post-transcriptional modification of mRNAs prior to translation of viral proteins. Expression

of virus genes. Cleavage of viral pro-proteins to create virus proteins. Process in the assembly into

virus particles. Common laboratory techniques in virus propagation research.
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518419  @1SFNURRTN 3(3-0-6)
(Antimicrobial Substance)
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Substance for controlling microorganisms in vitro and in vivo. Types of antibiotics and
synthetic antimicrobial chemotherapeutic agents. Mechanisms of action of antimicrobial agents.
Drug resistances. Antimicrobial susceptibility tests. Antimicrobial assays. Antimicrobial agents in

combination. Side effects and drug interactions. Non-medical application of antimicrobial agents.

Evaluation of new antimicrobial agent. Antibiotic products.

518491  &NNUN 1(0-2-1)
(Seminar)
Sewly:  TnwanuBusensesneisnqgadaingn
Funulwindefiihaulanaqadaine Tasanuiiutenesnpiiqadsine

Seminar on topics of interest in microbiology as approved by the Microbiology

department.

518492  TA9991UIRE 1 2(0-4-2)
(Research Project 1)
Aan1i9Auneu : 518 307 uwuuiaualasanisIAy
nisdelwirdenhaulanieqadadngn malfinsuusinzesananstnifane
Research on topics of interest in microbiology under the supervision of an advisor.

518493  TA9991UIRE 2 2(0-4-2)

(Research Project I1)
Fan1l9AuneY 518 492 TATNUAAY 1
nsaarluideniiaulan1eqaiainesiaiiiosan 518 492 laseenudde 1 analéinng
. o
WUz TR981AN TENLENEN
Research on topics of interest in microbiology continuing from 518 492 Research

Project | under the supervision of an advisor.
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518 511 'ia%"fmmwmmms 3(3-0-6)
(Food Microbiology)
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Microorganisms and food spoilage. Food-borne infection and intoxication. Utilization
of microorganisms in food processing. Methods of food preservation. Microorganism indices for

food standard. Food quality control and food plant sanitation.

518 512 UiimAn1saadaineanneains 1(0-3-0)

(Food Microbiology Laboratory)
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Factors affecting growth of microorganisms in food. Food preservation.
Food fermentation and food production by microorganism. Food spoilage due to microorganisms.

Food-borne disease and detection of microorganisms in contaminated food.

Field trips are required.

518 513  TRUNAAIERT 2(1-3-2)

(Bioinformatics)
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Computer program for data presentation. Searching and analysis of biological data
via the Internet. Data submission to databases. Application softwares for comparison and analysis
of nucleic acid and amino acid sequences, phylogenetic analysis, open reading frame searching,
PCR primer designing, DNA probe selection and prediction of the tertiary structure of polypeptide

chain.
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518 514 enlasanianisunng 3(3-0-6)

(Medical Virology)

Hawla TPeIAYNEUIONTRINATTNIAATIINE
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Basic virology. Host response to virus infection. Pathogenesis of virus infection.
Epidemiology of viral diseases. Respiratory tract infections. Viral diseases of the central nervous
system. Hepatitis and enteritis. Virus infection of the fetus and infant. Exanthemas. Herpes virus

infections. Virus and cancer.

518515  djiAn1sanenlad@menisunnd 1(0-3-0)
(Medical Virology Laboratory)
Jewla : TneANELEANTBINATTIRATIING
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Experiments related to the contents in 518 514 Medical Virology.

518 522 ANYLUANLTANIINITUANE 3(3-0-6)
(Medical Bacteriology)

Roula : IngANEUaNTBINIATTNAATIINEN

a a

AuantFng hlvesuuenBaninelsn nalnnisnelsa nnsnavuauestesszULTAN

o

UG

a o

nsfnIe uuANEENANNAIATYNIeNITUINNE nM3Fiasia N19tlearii nsacuAN uarnI9iNENTsadfin
aa
AINLLANLIE
General properties of pathogenic bacteria. Mechanism of pathogenesis. Immune
response to bacterial infection. Medically important bacteria. Transmission, prevention, control and

treatment of bacterial diseases.

518 523 UfiRmsInenuuaiizanienisunnd 1(0-3-0)
(Medical Bacteriology Laboratory)
Heawla TreANINEUONTRINIARTNAATIINE
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Experiments related to the contents in 518 522 Medical Bacteriology.
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518 524 HTFINENVRILLANLTE 3(3-0-6)
(Bacterial Physiology)
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Mechanisms of metabolic regulations and other types of regulation in bacteria.
Physiological changes in response to stimuli and techniques used in physiology with emphasis on

theoretical aspects. Investigation and discussion on assigned research papers involving in

physiology.

518526  lspAmida 3(3-0-6)
(Infectious Diseases)
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Microbial pathogenesis. Serological tests. Control of micro-organisms. Respiratory
and direct contact infectious diseases. Food borne infectious diseases. Insect vector borne
infectious diseases. Zoonosis. Sexual transmission diseases. Environmental and accidental

transmission diseases. Immunization.

o

518 527 NMSAFIANIINENDTANAY 3(3-0-6)

(Immunoassay)
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Immunodiagnostic test kit. Research, development and production of diagnostic test
kit. Technology used in diagnostic test kit. Constituents of diagnostic test kit. Factors and processes
involving in development and production of diagnostic test kit. Enzyme and detection system. Solid
phase immobilization of antigens and antibodies. Performance assessment of diagnostic test Kit.
Standard reference sample. Quality control system of development and production of diagnostic

test kit.
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518528  @NTWHURIRAUYSE 3(3-0-6)
(Microbial Toxins)
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Microbial toxins. Sources, chemical structures and mechanisms of action. Regulation

of toxin expression. Pathogenesis of toxins. Toxoid preparations and neutralization of toxins.

518529  AnenNANNUTUES 3(3-0-6)
(Advanced Immunology)
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Mechanisms of molecular and cellular activation of immune system. Immune cell
signaling. Regulation of gene expression in immune response. Application in immunodiagnosis,

immunotherapy, immuno-modulation and immuno-stimulation.

518 530  wAlulagnisuain 2(2-0-4)
(Fermentation Technology)
Reawls : InaANEugaNE9INIATTI9ATIANEN
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Microbial growth, development of new strains and culture media for fermentation.

Designs and operation of fermentors. Extraction and purification of fermented products.

518531  UjiEnisimalulaginnsuln 1(0-3-0)
(Fermentation Technology Laboratory)
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Experiments related to the contents in 518 530 Fermentation Technology.
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518 532 AT IUNITHRLRALAITUALNITINAAFITNHANAIUIAFDN 3(3-0-6)
(Biodegradation and Bioremediation Microbiology)
Rawls : InaANEuEaNT9INIATTNAATIAINEN
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Roles and mechanisms of microorganisms in biodegradation and bioremediation of
organic and inorganic substances both through metabolic and non-metabolic pathways.
Biodegradation and bioremediation in different classes of pollutants by microbial activities.
Applications of microorganisms and their products for bioremediation of pollutants contaminated in
water, soil, air and pollutants generated from industries. Novel technology of biodegradation and

bioremediation in industrial scale.

Field trips are required.

518534  laf@anenszaulaianatugs 3(3-0-6)
(Advanced Molecular Virology)
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Molecular aspects of viral life cycle, virus entry, transcription, translation, and

genomic replication in terms of interaction between virus and cellular proteins.

518535  djianislaanenssaulaanadugs 1(0-3-0)
(Advanced Molecular Virology Laboratory)
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Experiments related to the contents in 518 534 Advanced Molecular Virology.



267

518536  lsmludmiin 4(2-6-4)

(Diseases in Aquatic Animals)
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Anatomy, physiology, and immunology of aquatic animals. Population dynamics of
aquatic animals. Bacterial, mycotic, and viral diseases. Pathogenesis of diseases. Conservation and

management of endangered species in terms of diseases and health problems. Techniques used in

researches.

Field trips are required.
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