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NANGATHIVIIVIRATIINEN

Jnfnuwfesfnwrsigdvnlunuindsdnemlllddesndn 30 niledn s1e3v7lu
nundvanislidesnin 98 wiuedn wazsiedvlunuInivdsn@sliusenin 6

wdefn lneiniieiniunaeavangaskitdosnit 134 vuiein

1. vanadvAnwll $wanlidesndt 30 miefn (gswaziBuavih 7-9)
2. vuandv ez Suaulitdesnii 98 wiein Uszneusme
2.1 3¥mAU U 27 Wena

511106  umagdadwsuiningrmansdinin 1 3(3-0-6)
(Calculus for Biological Scientists 1)

511107  wAaadadmsuinInemansiinim 2 3(3-0-6)
(Calculus for Biological Scientists II)

512101 @7Anenvhly 1 3(3-0-6)
(General Biology 1)

512102 Tinevily 2 3(3-0-6)
(General Biology II)

512103 UftRnsTAngwhl 1 1(0-3-0)
(General Biology Laboratory 1)

512104 UFTRNsTVngwhl 2 1(0-3-0)
(General Biology Laboratory II)

513101 aivialu 1 3(3-0-6)
(General Chemistry 1)

513102 adivily 2 3(3-0-6)
(General Chemistry II)

513103 uftAnisiaiivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UftRnisiediviald 2 1(0-3-0)
(General Chemistry Laboratory II)

514107 Wandiugiu 4(4-0-8)
(Fundamental Physics)

514108 UjtRmsilAndfiugiu 1(0-3-0)

(Fundamental Physics Laboratory)



2.2

513 231

513 233

513 237

513 238

513 250

513 255

513 341

513 343

515 205

518 201

518 202

518 203

518 204

518 205

518 206

518 207

83

Apanizau nuiulitesnin 71 miiein Usenaunie
2.2.1 3¥109AU 91U 51 wULene

LPIAATIZN 1

(Analytical Chemistry I)
UuRNsAIansIEn 1

(Analytical Chemistry Laboratory 1)

ANFILATIZNAELATDILB MUNITANINITINGIFAENTTININ

(Instrumental Analysis in Biological Science)

UfuRnIsn1simssmeasesliolun1sfinsmaingeans

Fanm(instrumental Analysis in Biological Science
Laboratory)

IR

(Organic Chemistry)
UfuRNsLALIBUNTE

(Organic Chemistry Laboratory)
el 1

(Biochemistry 1)

UuRnsTedl 1

(Biochemistry Laboratory 1)
anRdNTUTNINEIFENTTINN
(Statistics for Biological Scientists)
98T Inewhld

(General Microbiology)

U URn59atainesild

(General Microbiology Laboratory)
WUATIREINY

(Bacteriology)
UuRnIsualiIeinen
(Bacteriology Laboratory)
R399

(Mycology)

UATRN9 N1

(Mycology Laboratory)
AnuUaendemeinmluneslfUAn15neadaine

(Biosafety in Microbiological Laboratory)

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)

2(2-0-4)
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518301  lisainen 3(3-0-6)
(Virology)
518302 UjUANshsaInen 1(0-3-0)

(Virology Laboratory)

518303  WugANANIURIRAUNSY 3(3-0-6)
(Microbial Genetics)

518 304 UURNIIUgAEnTURIRauUnSY 2(0-6-0)
(Microbial Genetics Laboratory)

o

518305  aiAuiuINeN 3(3-0-6)
(Immunology)

518306  UfUAMIQiAuiuIne 1(0-3-0)
(Immunology Laboratory)

518401  Traumemansilou 2(1-3-2)

(Introduction to Bioinformatics)

518 491 AU 1(0-2-1)
(Seminar)
518493  lASUIdY 1 2(0-4-2)

(Research Project 1)

2.2.2 Sysfuidon 1w 3 mhein lnedenansedvdelui
518 494  1AT891UINW 2 3(0-6-3)
(Research Project II)
518496  anAafnm 3(laifenndn 300 Fala)

(Cooperative Education in Microbiology)

2.2.3 3yuden Sualitfosndn 17 wihedn Tnaidenansiedvseluil
1. NGNIYIRAVIINYINNNITNEAT
512413 lspig 3(3-0-6)
(Plant Pathology)
512414  Uj{UANstsAiy 1(0-3-0)
(Plant Pathology Laboratory)
518311 T inenvedin 3(2-3-4)

(Mushroom Biology)



518 313

518 314

518 411

518 412

85

RYIININAY

(Soil Microbiology)
UURN5983 I meauY

(Soil Microbiology Laboratory)
RYIINYINNNITNEAT
(Agricultural Microbiology)

U UAN159a83INeIMINTNEAT

(Agricultural Microbiology Laboratory)

2. N§UIVIYIMYMNI19DINNT

518 321

518 322

518 323

518 421

518 422

RYIINNVDINGN U UL

(Dairy Product Microbiology)

U UAN159a83Ine1veHEnsinaiuy
(Dairy Product Microbiology Laboratory)
Wslulednduagnilulesind

(Probiotics and Prebiotics)

@IV IMSLiEgUAIN

(Food Microbiology for Health)
UftRn1s9adainemsemsiitegunm

(Food Microbiology for Health Laboratory)

3. N§NIVPAYIINIMQATNNTTY

518 331

518 332

518 333

518 335

518 336

518 337

Frinvuazmaluladvestian
(Yeast Biology and Technology)
UHURn1s¥Ineuasinaluladvesdan
(Yeast Biology and Technology Laboratory)
wiadansiiusnygaunse

(Microbial Preservation Techniques)
wAluladuass)

(Fungal Technology)
dRniswmalulagvess

(Fungal Technology Laboratory)
wialuladveslogilununilisy

(Cyanobacterial Technology)

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)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(1-3-2)

2(2-0-4)

1(0-3-0)

3(3-0-6)



518 338

518 339

518 340

518 431

518 432

518 433

518 434

86

UfuRnsmalulagveslesilunuaiise
(Cyanobacterial Technology Laboratory)
nsUsEiuRuAINiRIUURNNT 1SO 17025
(Quality Assurance 1SO 17025)
M3UsEAUAMANEINT GMP kay HACCP
(GMP and HACCP Food Quality Assurance)
wialuladananssuangaunsd

(Industrial Microbiological Technology)
UfuRn1smaluladgnannssuanngaumnse
(Industrial Microbiological Technology Laboratory)
welulagmsuinidosdu

(Introduction to Fermentation Technology)
UfTRnswalulansvinidesdy

(Introduction to Fermentation Technology Laboratory)

4. NFUIVIYATIINIMTWINdDU

512 203

512 204

518 341

518 342

518 441

Uarinen

(Ecology)

UHUANSHELAINEN

(Ecology Laboratory)

9T ANgMadndey

(Environmental Microbiology)
UftRns9ataingmsdanndon

(Environmental Microbiology Laboratory)
aTAnglunsdesaanyansuarnsriidaansivandandey

(Biodegradation and Bioremediation Microbiology)

5. NGNIYIIATIIMLINNNITUNNE

512 343

512 344

518 351

Usdninen

(Parasitology)
UJURNIUTENINEN
(Parasitology Laboratory)
Tsauazguamludofin

(Disease and Health in Aquatic Animals)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

4(2-6-4)
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518 451  @13PUYATN 3(3-0-6)
(Antimicrobial Substances)

518453 lsednde 3(3-0-6)
(Infectious Diseases)

6. nguATIqaTIINEIUIIUS

518361  qaunisveuieugsuazmaliamameides 3(2-3-4)
(Hyperthermophilic Microorganisms and Cultivation
Techniques)

518 363  AVIUNAINNAIENITININYDIYAUNTY 3(3-0-6)
(Microbial Diversity)

518 461  @3TINEIVDILUATLTY 3(3-0-6)
(Bacterial Physiology)

518 463  h¥aingnszauluana 3(3-0-6)
(Molecular Virology)

7. nguAvinweUUa

518371 vinwgmssunwsanguiiteannudiladmivanidenisea 1(1-0-2)
I (English Reading Comprehension Skill for
Microbiological Research)

518 391 WUULEUBLATINITINE 1(1-0-2)
(Project Proposal)

518 495  MSAN9U 1(lsitfosndn 90 $2la)

(Practical Training)

3. nuandvndenes  Iwulitdesndn 6 wuiefn
ThaenAnwildannnieinidaasulunmingrdsfatng vieseivves

an1udug AldsuanuiureuananenssunsUsesianeinenmans dnAnwiden

Anwednluividenvemnaivions szdosihluanmsziuedsvemnmeiviluin

mzdulunieIvanieie  ensirasueulunisdnsanisAne

waan n1stundsialunsazuulIndv lrduusiedvn azwentuniaeinsiedunle
sngAvmielulAnegaamuIndunlaile
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WHUNTSANBMENGATEIVIIVIR8TITNEN

dsuunAnuiaaniseus189vn 518 494 1A5991UI8 2

N 1 aensaned 1

dvsuunAnuMiaaniseus1e9vn 518 494 1A5991U398 2

.- 4 . IMUIUNULAN

e ¥a3187391
U-Y-1
081 102 AMwdanguludinlszaniu 3(2-2-5)
511 106 WAAASAAMTUTININEIMAAITINN 1 3(3-0-6)
512101 | #9Anewily 1 3(3-0-6)
512 103 UFTRMsTTAngwhly 1 1(0-3-0)
513 101 Wil 1 3(3-0-6)
513103 UFtRmsiadivialy 1 1(0-3-0)
514107 | #Anddiugu 4(4-0-8)
514 108 UjUn ﬂiWaﬂawumu 1(0-3-0)
3T 19
Ui 1 mansinendl 2
dmdudnfnuniideniFeusedu 518 494 Taseauide 2

.- 4 - IuUnEAN

eI Fa3187391
U-4Y-1

081 103 MINAIUNYENWING Y 3(2-2-5)
511 107 whaRdadmIuln I mansTInm 2 3(3-0-6)
512102 | #Anewhly 2 3(3-0-6)
512104 | UfRmsTAngwhly 2 1(0-3-0)
513102 | wailvily 2 3(3-0-6)
513104 | UfAmsiaiivialy 2 1(0-3-0)

...... Fprfauiden vuanivanwialy 3

SAUIIUIU

17
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UNUNTANEMENEATAIUIVIRaTIINEN

dusutinAneiianiseusIe3vn 518 494 1A5991UI8 2

U 2 AanasAneN 1

dusutinAneNiieniseusI83un 518 494 1A5991UI8 2

- 4 . UIUNUIEAA
WY Y1831
w-Y-1
510 201 AN UTINYIFNENS 3(3-0-6)
513 250 \ATBUNTY 3(3-0-6)
513 255 UfuRnsNdun3d 1(0-3-0)
513 231 WA 1 2(2-0-4)
513 233 UfuRnsiaiiasieyt 1 1(0-3-0)
518 201 @i Mgl 3(3-0-6)
518 202 UfvRnsgataingwhly 1(0-3-0)
...... paduidon vanindAnuiily 3
3 17
Ui 2 aan1sAnedi 2
dwsutinAnuniideniGounedn 518 494 Taseeuide 2
- 4 . NN
WY Y1831
w-Y-1
510 202 Mw1dangudmiun1sieas 3(3-0-6)
513 237 nMylnTiseedosdielunsAnumaingamans 3(3-0-6)
FINMN
513 238 UftiRn1smsiesgsiseiniesdiolunsfinynig 1(0-3-0)
INAERTTININ
518 203 wuATILIEANEN 3(3-0-6)
518 204 UfuRn1suuATISEINeN 1(0-3-0)
518 205 Wins1INeN 3(3-0-6)
518 206 UAURN3ATTIMEN 1(0-3-0)
518 207 AnuUaeafemannluriesu Juin1sn1egadiine) 2(2-0-4)
3N 17

=

b

23UUN 2 NMANTSANETT 2 UNANEIABIBUISDLNLEAIAUTIUS IUNSLABNLNUNISANYILUY (1)

Hani38u5187391 518 494 1A5991U38 2 %38 (2) LHaniSaus1eIY 518 496 d@unafnyl Aea115d

v
W
u

v a

IUN

AYBUNANFATLNBNANTAN
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WHUNTSANBMENGATEIVIIVIR8TITNEN
dsuunAnuiaaniseus189vn 518 494 1A5991UI8 2
N 3 aansaned 1

dvsuunAnuMiaaniseus189vn 518 494 1A5991U398 2

.- 4 . IUUNULEAA

EVGRRIN ¥931873%1
U-Y-4)

081 101 mwilneifienisdeans 3(3-0-6)
513 341 Al 1 4(4-0-8)
513 343 UuRNsTeTl 1 1(0-3-0)
515 201 aaaﬁugm 3(2-2-5)
518 301 Th¥ainen 3(3-0-6)
518 302 Ufumn1shisainen 1(0-3-0)

...... A NFONUNLINITUANTY 3

AU 18

N 3 aransaned 2

dvsuunAnuMiaeaniseus1e9vn 518 494 1A5991U398 2

.- . - IuUNEAA

FWERY Ya3183Y
(U-4Y-u)

515 205 ARdmMSUTNINGFNENTYININ 3(2-2-5)
518 303 WUGANANTVDIRAUNTE 3(3-0-6)
518 304 UuRn1siugaansveqiund 2(0-6-0)
518 305 QiANAWIne 3(3-0-6)
518 306 U UAnnsilauiuine 1(0-3-0)

...... v nden Ul vang 3

F2UIUIY 15
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WHUNTSANBMENGATEIVIIVIR8TITNEN

I 4 aen1sAned 1

dsuunAnuiaaniseus189vn 518 494 1A5991UI8 2

dvsuunAnuMiaaniseus1e9vn 518 494 1a5991U398 2

.- 4 . IUUNULEAA

WA %95197391
U-Y-4)

518 401 Fraumamandidedu 2(1-3-2)
518 493 1A599WITE 1 2(0-4-2)

...... FudonvesmeivAnwilufidvunlaenas 3

eAans
...... udenluniInIvIaNIg 5
...... BLAIGLRIGE 3
3AUUIU 15

U 4 aensAned 2

dnsuinAnuniasniseusieivn 518 494 1as991U9398 2

.- 4 - IUUNUIEAA

SHAIY 95197391
w-Yy-1)

518 491 AN 1(0-2-1)
518 494 1A599U3TY 2 3(0-6-3)

...... Sdadudeon vanaiwAnwvialy 3

...... udenluniInIvIANIE 6

...... BLAIGRRIGE] 3

32U 16
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WHUNTSANBMENGATEIVIIVIR8TITNEN

LHUNSANEIAINSULNANYINLABNLS8UTIEIYT 518 496 d@nnarne

N 1 aensAned 1

AsulnAnwIMiaanseus1893Y1 518 496 d@uNaANYI

.- 4 - IMUIUNULAN

WY %3183
U-Y-1
081 102 AMwdanguludinuszaniu 3(2-2-5)
511 106 WAAASAAMTUTININEIMAATTINN 1 3(3-0-6)
512 101 Frineghly 1 3(3-0-6)
512 103 UFTRNMsTTIngwhly 1 1(0-3-0)
513 101 wAiivialy 1 3(3-0-6)
513 103 UFtRmsiaiivialy 1 1(0-3-0)
514107 | WAnddiugiu 4(4-0-8)
514 108 U UR ﬂ'ﬁV\Iaﬂawumu 1(0-3-0)
3T 19
Vi1 mamsAnenl 2
dwduindnuiiiBoniFeusedv 518 496 avnadnu

.- 4 . IUUNUIEAA

WY %93183Y1
U-4Y-1

081 103 MINAIUN YNNG Y 3(2-2-5)
511 107 wAaRaAdMSUTNINEIAMaNITINN 2 3(3-0-6)
512 102 Fringvhld 2 3(3-0-6)
512 104 UFTRNTT ANl 2 1(0-3-0)
513 102 iyl 2 3(3-0-6)
513 104 UFtRnsAivhly 2 1(0-3-0)

...... FprfaRuiden vuanivanyialy 3

3T 17
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UNUNTANEMENEATAIUIVIRaTIINEN

= ° o o a o = a a =
LNUNITANEISEIRIUUNANEYINLADNLIYUIIYIYN 518 496 dnnadAne

U 2 AanasAneN 1

AVSULNANYINLRBNISIUSI87YT 518 496 aVNAANEI

.- 4 . UIUNUIEAA

SWeIY Y3183
w-Y-1

510 201 AIINUUTIINGIFNENT 3(3-0-6)
513 250 \ARBUSY 3(3-0-6)
513 255 UfuRn1sARdun3d 1(0-3-0)
513 231 WIATIEN 1 2(2-0-4)
513 233 UUAnsweiiasen 1 1(0-3-0)
518 201 9@T7Mehly 3(3-0-6)
518 202 UfRns9atainewhly 1(0-3-0)

...... Apriadudon wuamndAnuiily 3

3 17
Ui 2 aan1sAnedi 2
dwdutinAnuiliFeniGeuseiun 518 496 anRafnu

.- 4 . NN

SWeY Y3183
U-y-uw
510 202 Mw1dangudmun1sieans 3(3-0-6)
513 237 nMylnTiseedosdielunsAnumaingamans 3(3-0-6)
FINMN
513 238 UftiRn1smsiiesgsiseiniesdiolunsfinynig 1(0-3-0)
INLAERTTININ
518 203 wuATIL3EANEN 3(3-0-6)
518 204 UfuRn1suuATISEINeN 1(0-3-0)
518 205 Wins1INeN 3(3-0-6)
518 206 UAURN3RTTIMEN 1(0-3-0)
518 207 AnuUaeafemannluriesu Juin1sn1egadiinen 2(2-0-4)
3N 17

=

b

23UUN 2 NMANTSANETT 2 UNANEIABIBUISDLNLEAIAUTIUS IUNSLABNLNUNISANYILUY (1)

Hani38u5187391 518 494 1A5991U38 2 %38 (2) LHaniSaus1eIY 518 496 d@unafnyl Aea115d

v
W
u

o

3y

NAYaUNANgAILINENTUN
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WHUNTSANBMENGATEIVIIVIR8TITNEN
LHUNSANEIAINSULNANYINLABNLS8UTIEIYT 518 496 d@nnarne
N 3 aansaned 1

AvsulnAnwINiaaniseus189Yn 518 496 d@unarne

.- 4 . IUUNULEAA

EVGRAN ¥931873%1
U-Y-4)

081 101 mwilneifienisdeans 3(3-0-6)
513 341 Al 1 4(4-0-8)
513 343 UuRNsTeTl 1 1(0-3-0)
515 201 aaaﬁugm 3(2-2-5)
518 301 Th¥ainen 3(3-0-6)
518 302 Ufumn1shisainen 1(0-3-0)

...... A NFONUNLINITUANTY 6

AU 21

N 3 aransaned 2

AvsudnAneIMiaanisgus1893Y1 518 496 d@unaAne

.- . - IuUNEAA

SWEY Y93183%1
(U-4Y-u)

515 205 ARdmMSUTNINGFNENTYININ 3(2-2-5)
518 303 WUGANANTVDIRAUNTE 3(3-0-6)
518 304 UuRn1siugaansveqiund 2(0-6-0)
518 305 QiANAWIne 3(3-0-6)
518 306 U UAnnsilauiuine 1(0-3-0)

...... v nden Ul vang 6

...... nFRNES 3

3UINUIY 21
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WHUNTSANBMENGATEIVIIVIR8TITNEN
LHUNSANEIAINSULNANYINLABNLS8UTIEIYT 518 496 d@nnarne
N 4 aransanen 1

AMsulnAnwIMiaBNSgUus189Y1 518 496 d@NNaANEI

" 4 . IIUIUNUIAN
SHEIV 931931
(U-Y-1)
518 401 Fraumnarnansilodu 2(1-3-2)
518 491 AN 1(0-2-1)
518 493 1A59WIT8 1 2(0-4-2)
...... Sndonveseinanwilufidvunlaonae 3
eAans
...... FrTsduiden wnedwAnwily 3
...... I FontunLINITIUANIY 5
...... A Ua0NLES 3
33U 19
W 4 samsdnendi 2
dwsutinAnenfidaniZousedvn 518 496 awnafnen
.- 4 - IuUNEAA
eIV 9318391
U-Y-1
518 496 ANNafnNY 3(lailaenin 300
Flaa)
3AUUIU 3




518 201

518 202

518 203

273

A193UYI18IVIRaTIINYN

98tAngly 3(3-0-6)
(General Microbiology)
Aadunew: * 518 202 UfTRNs9ataing1vild
* graseunouiule
NMINs¥An8 dugIuing) warmaiuuaureauafide lhiauars waie
Jasaidouarnafiuinugdund uneruAndosiuitulasaiauasaihiives

a

ad LULVUDATY WUTAENIUDIAUNTE N1TRVaAUDIvRITEUUTAUY Ustlavl
WAzl wUDIRAUNTE

Distribution, morphology and multiplication of bacteria, virus and fungi.
Aseptic technique and microbial preservation. Basic knowledge of structure
and function of cells. Metabolism. Microbial genetics. Response of immune

system. Beneficial and harmful effects of microorganisms.

Ujiian153ad23meniialy 1(0-3-0)
(General Microbiology Laboratory)
Ariadunew: * 518 201 9adAngwily
* raspuniauiule
UftRmsfiaonadesiuidenluseien 518 201 9aF2ineily
Laboratory work related to the contents in 518 201 General

Microbiology.

wuATIFEINeN 3(3-0-6)
(Bacteriology)
Ariadunew: 518 201 qatine1vialy
518 202 UfURn159ad2anewily
* 518 204 UHURNsUUATISEINYT
* 9ralseunseuiule
Fuguiner mamizEes mssuunviinveuaiide a3sineesuuaiise
LA¥NIIAIUAN NUTAANTYBILUATILTY
Morphology, Cultivation. Identification of bacteria. Bacterial physiology

and regulation. Bacterial genetics.



518 204

518 205

518 206

518 207

274

Uuan1suuAiiLseInen 1(0-3-0)
(Bacteriology Laboratory)
TIAUNDU: * 518 203 LUATILIBINEN
* gralssunsauiule
UfTRnsiiaenedostuiiionlusiedu 518 203 uwuafiGeinen
Laboratory work related to the contents in 518 203 Bacteriology.

\n313981 3(3-0-6)
(Mycology)
Jfsfuneu: 518 201 9advingwihld
518 202 UFuRN59aT7ne vl
* 518 206 UURN15LAAT1INEN
* 91asguniauiule
douguinen aunsIs UkasiineIng1ves Usvlovliaginya
Morphology, taxonomy and ecology of fungi. Beneficial and harmful

effects of fungi.

U{URNsHA1 3NN 1(0-3-0)
(Mycology Laboratory)
Fyrdadunau: * 518 205 LiA1INEN
* graseunseuiula
Uﬁﬁ’amiﬁaamﬂé’aqﬁ’mﬁaﬁﬂuiﬂa%ﬂ 518 205 Win13NeN

Laboratory work related to the contents in 518 205 Mycology.

aaaaaien1sdInmluiiasuianimiqadaingd 2(2-0-4)
(Biosafety in Microbiological Laboratory)
Jpfsfuneu: 518 201 9advingwhld
518 202 UfiRn159ad2anewily
AMNEIARUDIANNUADANYNINTININ TeAUVRIANNUADANBYNITIN NI
smsgiunsUfialuies foinisgatainer matiestunisvuieugduandon
gunsaldmulosriuduneaingdunid deszisiamsufvRreqaunidnolse
Importance of biosafety. Biosafety levels and standard practices in
microbiological laboratory. Prevention of environmental contamination.
Equipment for protection from microbiological hazard. Recommended

precautions against infectious microorganisms.



518 301

518 302

518 303

275

Ta3amen 3(3-0-6)
(Virology)
Jpfsfunewu: 518 201 9advingwhld
518 202 UfURn159ad2anewily
* 518 302 UfuRn1sInenlasa
* gralspunsouiule
Fuguine ssAUszneumaaiinazeynsiisiuvedhda nsifiudmau ms
Taveiurelisa nansynuveshisanoluafiulazwaddnd n1TduATIERLAY
unuInvedumedieseu nmsdnlsannhisalufiv & waveu msidadulsaiiia
e nsinziaedlaa
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.

UfuAn1slasainen 1(0-3-0)
(Virology Laboratory)
Fwdsdunau: * 518 301 Inelhisa
* raspuniauiule
UitRnsiiaenadestuidenilusein 518 301 hhainen

Laboratory work related to the contents in 518 301 Virology.

WUFAANSVDIRAUNTE 3(3-0-6)
(Microbial Genetics)
Ariadunew: 518 201 9atine1vialy
518 202 UFuRN59aT7Ane vl
* 518 304 UURn1sHUgAansURIRaUNTE
* graseunouiiule
N3 UATIFRANTNUTNTTUVDIRAUNTE N1TAIVANNITUAAIBDNVBIEY N3
naneus nswandsuasfugnssy Mamafuvesitiule Wugimnssunazns
Usegna
Synthesis of microbial genetic materials. Control of gene expression.

Mutation. Genetic exchange. DNA sequencing. Genetic engineering and

applications.
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UuAnsiugAEnsvaauNIe 2(0-6-0)
(Microbial Genetics Laboratory)
Fwdsdunau: * 518 303 WUIANENIVDIAUNSY
* graLseunsauiule
UftRnsfiaenadesiuidenlusein 518 303 fugmanivesqdunie

Laboratory work related to the contents in 518 303 Microbial Genetics.

RANT NG 3(3-0-6)
(Immunology)
Jfsfuneu: 518 201 9advingwihld

518 202 UFuRN59aT7ne vl

* 518 306 UURNsniAuiuIne,

* graseunouiiule

sruuiANAULAZNITIRIL N13NTEANSEUUNTANTY LaURUDAKATILBURLAU

N13naUaNeweITTUUNAuduLUUldTIWIE SsuuAsundlud WiaesFalnaoy
wniitaAmeumand lalalad n1snavaussszuugiduiuiuudiuesanasiuy
wagans nannsuazn1TUTEenAvetUjiseweudiauLeuiuei QilAuiuianisin

[y

o Tau nsugnaneelely Qﬁﬁmuimwauﬁaaaﬂ nslinauauasarnauauDs
souaumIuYDIUeY iThAY QliAuTuuANTes MIsnwlaegiauiu

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.

UuAnIsoRAuiuInen 1(0-3-0)
(Immunology Laboratory)
Jpfsfunewu: 518 201 9advingwhld
518 202 UfUAn159ad2anewily
* 518 305 iANAUINYT
* 1assuniauiule
UftRmsfiaonadesiuidevluien 518 305 giiduiuine
fnsfnvuenanud
Laboratory work related to the contents in 518 305 Immunology.

Field trips required.
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2 N8B LN 3(2-3-4)
(Mushroom Biology)
FurdeAuneu: 518 205 Hns13nen
518 206 UjjURn1s1ins13Inen

dougnuine eynsuIsu Guneinen WugaEns a35Ineuasivine1vaain
ASLNZTATIeAEMN T

finsAnwuenanuil

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

Field trips required.

aYIMYINAU 3(3-0-6)
(Soil Microbiology)
UsAunau: 518 203 wuaiseIng)
518 205 LiATTIVEN
ANAINYRIINHY  BUNITIRlUAY  LasNANTENUABNITYINUYDIRAUNIE

Yo

fevanne Adidinluiy nqurduvadlufuuasniniivesdsdidinmandsoyiinaes
Asuau lulesiau Weanesa anuduiusseninasnivuasyadunsdlulslaaiies
N130YINYAUNAINNAIBVINITVNNUVBIRAUNTIUALHANTENUR BNV
5EUUTARY F5N1TIATIERANUNINTAIENITINTNLALNITNUVRIRAFUNTE LY
AU N1FINNITTZUUINEATLATNANTENURDANRAINAaIEN TN WTuAulusE U
InYATLUUS B

Litter quality, soil organic matter and their impacts on decomposer
activity. Soil macrofauna, group of soil microfauna and their function on
carbon, nitrogen, phosphorus availability. Relationship between plant root
and soil microorganism in rhizosphere. Functional diversity conservation and
impacts on soil ecosystem function. Methods to study soil microbial diversity
and functional diversity. Management of agriculture and impacts on soil biota

in the context of sustainable agriculture.

U UAN1598d N MR 1(0-3-0)
(Soil Microbiology Laboratory)
dsAunau: * 518 313 383 INEINAU
* graseunouiiule
UftRnsiidenadestuitleniluien 518 313 yatinemisiu
Laboratory work related to the contents in 518 313 Soil Microbiology



518 321
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AU MY VBIKAASUTUY 3(3-0-6)
(Dairy Product Microbiology)
Jpfsfunewu: 518 201 9advingwhld
518 202 UfURn159ad2anewily
* 518 322 YUAN159a¥3INe1veIHEns iUy
* graseuniouiiule
autRvestuy dunidluihunaznisinifevesiuniiiiaaingdunid
QauvIsAlFlunsndandnfusiuneiaiieg msnde quAuia psgrumssanuas
nsmuRuAMABINAnAueTus alulaglmifiAeitestunansnsius
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.

UURAN1598 T INe1v0INARN MUY 1(0-3-0)
(Dairy Product Microbiology Laboratory)
Fdsdunau: * 518 321 98N VDINANITLY
* 9ralseunseuiule
UftRnsfiaenadestiuienluiun 518 321 9ainewesudnfnusiuy

finsfinwuenaniuil

Laboratory work related to the contents in 518 321 Dairy Product
Microbiology.

Field trips required.

Tuslulefnduaznslulafing 3(3-0-6)
(Probiotics and Prebiotics)
Jfsfunou: 518 201 9adving wihld
518 202 UfiRn1s9ad2anewily
Fnemwaznsdnsuunlusiulefind wnasiiinuazesdusznauniunives
wilulednd lulaslulenazluslulednd unuimvesluslulefnduaznilulefndse
guamvasAuLazdnd nalnnsinuveslusiulednduwasnilulefind ndndua
oAU NLAEANAMNALAYUING NINAIIEIATINALNIIA LAY AL
Uaensenevnsuazngtevifumaluladiinetesiulsliulefnduaznilulefind
Biology and classification of probiotics.  Sources and chemical
composition of prebiotics. Microbiome and probiotics. Role of probiotics and
prebiotics on human and animal health. Mechanism of action of probiotics

and prebiotics. Functional foods and nutrition. Health claims. Food safety and
regulation. Technologies relevant to probiotics and prebiotics.



518 331
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518 333
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Ymeuazinalulagvasdan 2(2-0-4)
(Yeast Biology and Technology)
Aradunew: 518 201 qatinevialy
518 202 UfiRn19advanewily
* 518 332 UHURNsTTINeuwasimaluladvasdan
* 9ralseunseuiule
ounsuisu lassadis wihilnagiunuedduvesdad Wugnssunaznis

&

UFulgeaneiiuguedad aduaskdndugiandadluanaivnssy 9aum1anivodnis
viinuaznaluladnisudn melulagluififeitesiudad

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.

UuRnsiamenuasinalulagvastean 1(0-3-0)
(Yeast Biology and Technology Laboratory)
TIAUNDU: * 518 331 T dazaluladvesdas
* gralspunsauiule

UfThRnsiiaenedostuitionluin 518 331 Frineuasmeluladivesdar

fins@nwuenaanuil

Laboratory work related to the contents in 518 331 Yeast Biology and
Technology.

Field trips required.

wadan1siiusnegaumsd 2(1-3-2)
(Microbial Preservation Techniques)
Aradunewu: 518 201 9adrine1vily

518 202 UfURn159ad2anewily

a

Lméﬂﬁuaﬂﬁ;auw?é 93 aBTe Mann1 WMALALAENITATUANANAINYDY
nsAUSNYgAUNSd

finsfinwuenaniuil

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

Field trips required.



518 335

518 336

518 337
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walulaguaes 2(2-0-4)
(Fungal Technology)
FuTaduneu: 518 205 Wing1inen
518 206 UfjuRn1suins13nen

unumvesTfiieadestumaluladnsldusslonianneule weansenay
91091 Tunagaanvnssu Taslawzfiieadestiuemsuazen waluladiugimnssu
Y9951 MsUszendldinalulagvessituninisinens

The role of fungi in Technology. Industrial applications of fungal

enzymes and other substances produced by fungi, especially food and
pharmaceutical. Fungal genetic engineering technology. Applications of fungal

technology in agriculture.

UiAn1sinalulagvuassn 1(0-3-0)
(Fungal Technology Laboratory)
TIAUNDU: * 518 335 WAlulagyueds
* gralssunsauiule
UitRnsiiaenndestuidonluivn 518 335 walulatvess
fins@nwuenaanuil
Laboratory work related to the contents in 518 335 Fungal Technology.
Field trips required.

wialulagvasloanluwuaiitze 3(3-0-6)
(Cyanobacterial Technology)
J10sAUnDU: 518 203 WUATILEANYT

Finenaznsindwunvedleeilukuaiite unuimmsineiveivesiaely
wuAfiisy nMsuszgndmanalulagveddeelusuaiisedmsuaiundueans 01ms
gnsiEsy Weudsdin nnasdug nansznumeiinaineveslselunuafided
afansiie aniunisaitagiuuarlanaluewiandimsunisidlesnlunuaisely
QAANNTIY

Biology and classification of cyanobacteria.  Ecological roles of

cyanobacteria. Technological application of cyanobacteria in pharmacy, food,
supplementary food, biofuels and others.  Ecological effects of toxin
producing cyanobacteria.  Current situation and future prospects for the

utilization of cyanobacteria in the industry.



518 338
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UfuAnsmalulagvadleelunuaiise 1(0-3-0)
(Cyanobacterial Technology Laboratory)
dsAuneu: * 518 337 wialulagveslseluluaiisey
* grassuniauiule
UfThRnsiiaenedostuiiienluiv 518 337 weluladvedleeluwuaiise
Laboratory work related to the contents in 518 337 Cyanobacterial

Technology.

nsUsEiuAAIWiRIUHUANTS ISO 17025 2(2-0-4)
(Quality Assurance ISO 17025)
Aradunew: 518 201 qatinevialy

518 202 UfURn159advAnewily

a va )

ﬁﬁafﬁ’mumﬁ’alﬂdﬁaammmmsaﬁumﬁngumms‘mmaauuazaauL‘wsm
W1nsgrIunIsuuRaudmivssuuaunmviesdfURN1IAN wen. 17025 113
Ussyndldvanivium wen. 17025

General requirements for the competence of testing and calibration
laboratories.  Standard operating procedures (SOPs) for laboratory quality

system ISO/IEC 17025. Application of ISO/IEC 17025.

N15UsEAUAMNINGIMIS GMP uag HACCP 2(2-0-4)
(GMP and HACCP Food Quality Assurance)
Jpfsfuneu: 518 201 9advingwhld
518 202 UfiRn159ad2Anewily

TWsunsufugruiugudnuuzemns ndnnueiisnisfinlunisnaneinis
AunIdiuteimun GMP n13UsEend GMP NMaNewasiInggIuemng Raunsy
nuszuulTeiuAnAINeIn1s HACCP miﬁmumf\m%ﬂqmﬁﬁam’m@m NI
Usglilusyuu HACCP

finnsAnunuenaniud

Basic program of food hygiene. Good manufacturing practice (GMP).
Microbes and GMP criteria. Application of GMP. Food law and standard.
Microbes and Hazard analysis and critical control point (HACCP) food quality
assurance. Critical controlled point specification. Evaluation of HACCP.

Field trips required.



518 341
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AaTIINYIMN9TWIINADY 2(2-0-4)

9

(Environmental Microbiology)
Aradunew: 518 201 9atrine1vily

518 202 UFuRn59aT7Ane vl

NNsELLarUNUIMYeRaunsdluau Ukazonia Jadeninasenisiaiayves

a

QAUNSY N1SAUAIPE1IMATNITTILUNTTA N153ATILAUIUIUVOIAUNTY N1588

(e

=

dangvisenIsideNan mvetansBunIduazaisiniilaegaunidlusssuwn Jadudrdnyid

a o

HAsENTTEDUAANVTENIIHBNANINAIEAUNTY QAUNIENYIAAALaNY N5Ussyna

9

auvslunsuitamaandes

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 solving environmental problems.

UjiAn159atinInemnedeuandon 1(0-3-0)
(Environmental Microbiology Laboratory)
Jpfsfuneu: * 518 341 9aTIIMIMEWINGDL
* pralsgunsounule

UftRnsfiaenndestiuitenlusedn 518 341 Raiiingmddauandon

finsfinwuenaniuil

Laboratory work related to the contents in 518 341 Environmental
Microbiology.

Field trips required.

Tsauazguawludadin 4(2-6-4)
(Diseases and Health in Aquatic Animals)
Jpfsfunewu: 518 201 9advingwhld
518 202 UFURN59aTAne1vly

nginamans a3sineuargiduiuresdniin wathsvesUssensdndiii 1
Anoinuuafie suarhida madanesanimuadsa guamdniin mseusnduas
nsdamsdnithlndgaiusiiudulsauasdymauam malaildlunuide

fns@nuuenaniud
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Anatomy, physiology and immunology of aquatic animals. Population
dynamics of aquatics animals. Bacterial, mycotic and viral diseases. Pathogenesis
of diseases. Aquatic animals health. Conservation and management of
endangered species related to disease and health problems. Techniques used in
research.

Field trips required.

JAuvsdvaueuguazimaianisimizides 3(2-3-4)
(Hyperthermophilic Microorganisms and Cultivation Techniques)
F10sAunew: 518 203 wWUATIIEINYT
518 204 UJUANSHUATISEING

G‘Uﬂ’ﬁnﬁ’m ﬂ’]i‘d’iwﬂﬂm LLM@\T‘U@\W@UW?S“H@‘U?@U&Q ﬂ']'ﬁLﬂUG]'J@EJ’N ARETGET
E)’Wi’]iLaEJQL?IE)LLUUU&E)@E)@H%L%U WMALANITINTY LaEN"U@U‘VIiEJ%@Ui@UﬁQLLUUU@@@
29NYLIU ﬂ?iLLEJﬂL“UE]'UiE!V]ﬁ ﬂ’]’i?‘imﬁ}’]'gﬂ’ﬁﬁLLﬁ%ﬂ']ﬁuU"ﬂ’m’JUL‘ﬁaa

Taxonomy. Applications. Sources of hyperthermophilic microorganisms.
Sample collection. Preparation of oxygen free media. Techniques for cultivation
of anaerobic hyperthermophilic microorganisms. Isolation of pure cultures.

Morphological studies and enumeration of cells.

a =

ANNAINNAIENITININVDIRAUNTE 3(3-0-6)
(Microbial Diversity)
Jfsfunou: 518 201 9advingwihld

518 202 UfiRn19advanewily

a 6 v

FITauINISIaY UL'Jﬁ'JVlEJ’]“UEN%?IUVliEJ ﬂ’l'ﬁ‘\]ﬂ"ﬂ'lLLuﬂSUusUENf\]ﬁ‘UVI‘iEJG]'JEJ
ANduTUsMBTugAansseauliiang Im\‘iai%‘iLLawmmaﬂﬂsmﬂﬂsﬁgaumé AU
VAINNAIENNRUTNITUVDIUTEYINTYAUNTE  AIUNAINNAIUVDIRINTTULNUBETY
Ve99AUNTE TUNVAUNSTUALUAIAIUING NITUNINTTIBUALAITAITIVINVDY
Pdunidluszuuinanuniuagluszuuinaiiguuss Ujdiniusseninsszansedunie
LarAeiTindu Yedvdwandouiiinasoaisine1vesgdunid waiauidesu
TIAUINTHAANUVAINVANENIVBIRAUNSE

Microbial evolution and ecology. Molecular phylogenetic classification.
Microbial community structure and function. Genetic diversity of microbial
communities.  Microbial metabolic diversity.  Microbial genomics and
metagenomics. Distribution of microorganisms in typical and extreme ecosystem.
Interactions between microbial populations and other organisms. Environmental
factors influencing physiology of microorganisms. Research techniques in

microbial evolution and diversity.
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vinwzn1seunesanguitanudiledmiunuidenngataive 1(1-0-2)
(English Reading Comprehension Skill for Microbiological Research)
Foulv: TnearmBugenvesniaivgadainen

finwgnseu inwemsAumiddnsiilinsuanuiundradeuasdnvily
NUAILN998TTINE Hnlun1581uU8ITeNn1998%3NeN

Reading skill, word attack skill and vocabulary in microbiological research.

Practice in microbiological research reading.

WUULEUBLATINTTINY 1(1-0-2)
(Project Proposal)
Houly: dmsutnfnwanuiivngadaine 4udd 3 fuly

ndNNITITEMSINeIMans Msnanunuise msdududeyauardsdfinsivng
WEIENEns NMITEULUUENBLATINITWALTI8IdEatvaNyTal M auaNanuITy
ansdns eudnsUnsuasnindaunadyan

Principal in scientific research. Research plan. Searching data and scientific
publications. Writing project proposal and full report. Project presentation.

Patent, petty patent and intellectual property.

Fraumamansilasdu 2(1-3-2)
(Introduction to Bioinformatics)
Ariadunew: 518 201 9atine1vialy
518 202 UfURn19advAnewily

rudeyandiaunamans nisldgerwislunisimseididunsaiingsn
waznInezdily NMITUNANTININSHRTLS tassassauifvesaelndiulng

Bioinformatic database. Application of software in analysis of nucleic acid
and amino acid sequences. Phylogenetic classification. Tertiary structure of

polypeptide chain.
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8YIINYINININEAT 3(3-0-6)
(Agricultural Microbiology)
AUsAuneU: 518 203 WUATILSEINYN

518 205 Lin31ING

a v v LY

AUNITIUAZNITUIUNITVBIAUNSEMAEITasduNISnEAs Tndnslulasiau

q
4 J o

Ufduiusseninaigiasaiunid dunidiienduegsiuiuiivuazaauvsdnnelninlea
= o‘q'sL Y, =

Ay 9dun3dnldlunisaivaulsanan1a¥aisuaslundnduginianisinyns
weluladinmuasiugimnssuvesgdunidlumemsinens Insduuunluideises
e

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 related topics.

UUAN1598B N MIMITN AT 1(0-3-0)
(Agricultural Microbiology Laboratory)
Usduna: * 518 411 AT NNITNYAT
* gralssunsauiule

UitRnsTiaenndestuiienlusede 518 411 9032inemamsinuns

finsfinwuenaniuil

Laboratory work related to the contents in 518 411 Agricultural
Microbiology.

Field trips required.

98T MM IMTENDF VNN 3(3-0-6)
(Food Microbiology for Health)
Jpfsfuneu: 518 201 9advingwhld
518 202 UfiRn159ad2anewily

nsUuiteugaunisluemns Yadednag fifluadensidenidevesems ndnns
doafunsiindevesons duvidnivsslevidequam mminaeio1vs 1nsgIu
DIMNINNYATIINGT NIAIUALAMNINGINNT

Microbial contamination of foods. Factors affecting food spoilage.
Principles of food preservation. Microorganisms beneficial to health. Food

fermentation. Microbial standards for food. Food quality control.
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UfjiRn159aTainemnsemsiivaguniw 1(0-3-0)
(Food Microbiology for Health Laboratory)
Jfsfunewu: * 518 421 9atinemnsewnsiiiegunim
* graseunouiiule

UivAnsfiaenadestuidionilusneden 518 421 9aTainemisemiadle
GRERI]

finsfnwenaniu

Laboratory work related to the contents in 518 421 Food Microbiology for
Health

Field trips required.

walulaganannnssuaingaunsd 2(2-0-9)
(Industrial Microbiological Technology)
dsduneu: * 513 341 Fuadl 1
518 201 9a¥7inegTly
518 202 UFTANI9aTAne vl
* 518 432 YuRn1sinalulaganannssuanaunse
* 91asgunsauiule

[ a 6

N1TWENLALANNTDIRAUNTE N1TAMUIAIBRUSIAUNTE NSHERAUNTIuas

¥ U

NaNARNAUNIENTUsElovimagnatvnssy Jaderneg MAsrdestunssudsnsndn
WALNTAIVANNITNER

Isolation and screening of microorganisms. Microbial strains improvement.
Production of useful microbes and microbial products in industries. Related

factors in production processes and control.

a =

UfuAnsmalulaganamnssuaingaunse 1(0-3-0)
(Industrial Microbiological Technology Laboratory)
dsdunau: * 518 431 mAluladgnavnssuaNgaunsey
* 9raLseunsauiule

UftRnrsfiaonadosiuideniluseien 518 431 waluladgnamnssuain
qaun3d

fins@nuuenanud

Laboratory work related to the contents in 518 431 Industrial
Microbiological Technology.

Field trips required.
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walulagnsvinidasdiu 2(2-0-4)
(Introduction to Fermentation Technology)
Jfsfunou: 518 201 9advingwhld
518 202 UFURN59aTAne1vly

nsiauIvennAlulagn1sndn aunar1ansveIn1TasyveIgaunsyd n1s
Ufuugemenug  qduvididanuddnylugnamnssy fmfnuaznsldan ommaides
L%jaéfm%’umwﬁﬂluqmammsm nMswIeude nszurunIITUUUA19Y N1SLAU
Reuandnuagnsvinlvivians

The development of fermentation technology. Microbial growth kinetics.
The improvement of industrially important microorganisms. Fermentor and the
operation. Media for industrial fermentations. Inocula preparation. Types of
fermentation processes. Product recovery and purification.

Ujjiansmaluladnnsusinidosdiu 1(0-3-0)
(Introduction to Fermentation Technology Laboratory)
Fdaduneu: * 518 433 waluladnismindessiy
* graseunseuiula
UfTRnsiisenedostuiiionlusein 518 433 weluladmsutnidodu

Laboratory work related to the contents in 518 433 Introduction to
Fermentation.

9a¥7enlunnsdosdatsansuaznsidnansiwandandou 3(3-0-6)
(Biodegradation and Bioremediation Microbiology)
Jfsfuneu: 518 201 9advingwihld
518 202 UFuRN59aT7Ane vl

ANdIAY unuImuaznalnuesgdunsdlunisdesaatsuasUiinalsuaiiy
Sunsduarveiunssuudoulnerunarlinussuumunueddy nsgesdarauaznis
Uninuafiungusingg Inefanssuves  aunsd nsuszandldgdunidlunisdevaais
wazviavaivludsndeuuazangaamnssy uinnssumaluladlunisgosaaans
wazn1sUnUnansuaiwluseaugnannssy

finsfinwuenaniuil

Importance, roles and mechanisms of microorganisms in biodegradation
and bioremediation of organic and inorganic pollution substances through
metabolic and non-metabolic pathways. Biodegradation and bioremediation by
microbial activities for different classes of pollutants. Microbial biodegradation
and bioremediation applications for pollutants contaminated in environments
and generated from industries. Novel technologies of biodegradation and
bioremediation on an industrial scale.

Field trips required.



518 451
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A156UIATIN 3(3-0-6)
(Antimicrobial Substances)
Aradunew: 518 201 9atrine1vily

518 202 UFuRn59aT7Ane vl

a

asfilddmiuamuaudunidnigusnuaznislusnanie siavessnufTuzias
asafividadauasesiilddedugaidn nalnniseanqnienduqain nsios n1s
yaapunulveadose fMefugaln madinseinUinavesiieiugadn msld
g1 gniiufsaazrufiserseninet nslderdunugainuonisnisunng
nsfinwenlnil nsnaneUfTIue

Substances 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 applications of antimicrobial agents. Evaluation of new

antimicrobial agent. Antibiotic products.

15ARALYD 3(3-0-6)
(Infectious Diseases)

v a

dsdunau: 518 305 HiANAWINg
518 306 UjURn1sniiAuiuInen
N1510l5AVRIRAUNTE NMINAFBUMIALTNINGT N15AIVANIAUNSE Lsadnltalng

nsmielanazduda lsaRnani1ie1nis lsanaslasivuauduning lsafndaann

Microbial pathogenesis. Serological tests. Control of microorganisms.
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.
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#39INYNVBIUATILSY 3(3-0-6)
(Bacterial Physiology)
TIAUNDW: 513 341 FAdl 1
518 303 WuUgANEAN3VDIRAUNTE

UMNUDATUVDINGIU NAlNN1TAIUANILVUBATUTDLUATLTBLAZ DAY N3
auowednd wealedmiuldFnvimaisiner Anviwareduseunanuisenis
A35IMeN

Energy metabolism. Metabolic regulation mechanisms of bacteria and
archaea. Responses to stimuli. Techniques employed in physiological studies.

Studies and discussions on research articles related to physiology.

Iafadnenszauluana 3(3-0-6)
(Molecular Virology)
Jy1dsAuneu: 518 301 Anelasa
518 303 ugFNANIT0IaUNTY
513 341 FuAdl 1
nsanewuuIlunvethsa nsaensiawaznalnlunisaivgunsadtensioueii
swawadlafa nsrvIumsanLaens e TTaraInsnensianesuntsulalusiulsa
silasinaq msuanseenvesiulita nsdnanelusiudidurashiaiioadradulusiy
a¥a nsvvaunsmndudueyniabiia medafifouldluesu foRnisiioifonisiia
Jnulia
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.

GHETY 1(0-2-1)
(Seminar)
Soul: Tngarwdugouvesniaivgadainen
duunludeiiaulanisgadaine lnganuifiureuveanieivgadaine
Seminar on topics of interest in microbiology as approved by the

Microbiology Department.



518 493

518 494

518 495

518 496

290

1A39971U4398 1 2(0-4-2)
(Research Project I)
TIAUNDU: 518 203 LuATISEINg
518 205 Lin31ING
518 301 el
msidglwideiiaulanisnadring meldnmsuurivesenansdiviawm
Research on topics of interest in microbiology under the supervision of an

advisor.

1A59971U4390 2 3(0-6-3)
(Research Project II)
AUsAuneu: 518 493 1AT991UATY 1
msidelwihdeiiaulanisgataineseiilesan 518 493 lasanudds 1 meld
MIwuztveIe1ETUS N
Research on topics of interest in microbiology continuing from 518 493

Research Project | under the supervision of an advisor.

Msinau 1(kifosni190 Flus)
(Practical Training)
Jpfsfunewu: 518 201 9advingwhld
518 202 UfiRn19advanewily

Houly: Anidiomadu s wie U

AnuFRnumagadineuszgndluiesufifinsgnamnssumieantuiléiu
ANUIUYOUIINAIAIYIRATIINE

Practical training in a factory or institute by consent of the Microbiology

Department.

Annafnen 3(lsitfoendn 300 d2laa)
(Cooperative Education in Microbiology)
dsAuneu: 518 493 1AssuiY 1
AnuftRnuluaniduniaiznistonvuiliisatesiuiuniagadaines Anw
ABNIINER NITAIVANAUNIN nsfaunanssivag/vionsudlatgmanalaseud
Isuneumnenelinsmuauvesidunanisluaniulsenauns wagenansdfivinm
Practical training in a government or private institute involving
microbiology.  Learning about production, quality control, development of
product and/ or solving an assigned problem by consent of an expert in the

institute and a Department counsellor.
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