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8. 519791
1. BuRIBARNYINLY

Unfnwmnanvivdesdnwselviluninindnwinaly Lidesndt 30 vieiin Usznaudme

1.1 3U9AU 9UIU 9 wddeAn  Usznaunig

NHUIYINTEN

081 101 mwilneiiion1sdeans
(Thai for Communication)

081 102 mMwdangulutinlszaniu
(English for Everyday Use)

081 103 NSHNAIYINYEN1YIBINgY
(English Skills Development)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1.2 Fvdsduiden Iuaulidesndt 9 wiaein nquazdwiulitesndt 3 wiefn

NGUIVINYBAEAT
082101  wywdfiudaUs
(Man and Art)
082102  uywdAuNaseaTsn
(Man and Creativity)
082 103 USgiuin
(Philosophy and Life)
082 104 91susTIUlan
(World Civilization)
082 105 91585551 Y
(Thai Civilization)
082 106 Aalzandnsnssuluuszanaueideu
(Architecture and Related Art in ASEAN community)
082 107 audiilonswaudin
(Meditation for Self-Development)
082 108 AavzAUiausTTUaNISLIY
(Art and Visual Culture)
082 109 AURIIIN

(Music Appreciation)
082 110 Aavznsaliutiinuwazriauediaduge
(Art of Living and Working for Happiness)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



nguIYIFIRUAIENS

083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

uyudiuAandey

(Man and His Environment)
IIneuNYBuFURUS
(Psychology and Human Relations)
NaNNITIANIS

(Principles of Management)
AANY

(Sport Education)

nsles NsunAsoLazIASYgRalnY
(Thai Politics, Government and Economy)
Aavrnisuandluendeu

(Performing Arts in ASEAN)

M TUsTIUONTIY

(Aspects of ASEAN Culture)
TANUTTIUAURTO T

(ASEAN Music Culture)

M3 INY19E519ETIA

(Creative Living)
AanssusiioTinadeassd

(Activities for a Creative Life)
UsaunsaluIuIeg

(International Experience)
naniAsegnaneLiesiunsiamundany

(Sufficiency Economy and Social Development)

nguivIAIneAansiuadinaans

084 101

084 102

084 103

084 104

E]’Wi’]iLﬁE]EfUﬂ’]W

(Food for Health)

Aaindon Uafivwarndaay

(Environment, Pollution and Energy)

Aeufinmes alulaBansaumneuaynisdoans

(Computer, Information Technology and Communication)
ANRFNARSLaZaD R WTInUszaTu

(Mathematics and Statistics in Everyday Life)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



084 105 lanwanalulaguwasuinngsy 3(3-0-6)

(World of Technology and Innovation)

084 106 erans wazimalulaglulssmaueidou 3(3-0-6)
(Science and Technology in ASEAN Community)

084 107 wasulueeu 3(3-0-6)
(Energy in ASEAN)

084 108 TanuagasAans 3(3-0-6)

(Earth and Astronomy)

1.3 s1g3vAnenalUNnuualagausIng1d1dns auaulddsendt 12 wdlena Usznouse
1.3.1 ngudvdedu  wiu 9 wlefin Usznausig

510 201 AMWIBINHTINGIANERNT 3(3-0-6)
(Scientific English)
510 202 AN uENTUNITFRES 3(3-0-6)

(Communicative English)
515 201 anAugIu 3(2-2-5)
(Elementary Statistics)

1.3.2 nguiridon Suadlddosndt 3 miefin Tnedenanseivdelud

510 311 NTUIMTIANTEMTULNINE AR 3(3-0-6)
(Operations Management for Scientists)

510 312 HUUTIADIUAZNITIATIZRTEUUNITHER 3(3-0-6)
(Model and Analysis of Manufacturing System)

512 100 5IUVIRIING 3(3-0-6)
(Nature Appreciation)

516 170 mimﬁﬂﬁ?aLLmﬁamﬁismﬁmaLLazmmﬂmﬁwuﬁiiu 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)

516 190 mMsdanisasnadeuluasiioy 3(3-0-6)
(Household Environmental Management)

518100 TV luTInuseiniu 2(1-2-3)
(Microbiology in Everyday Life)

518 101 waluladnsimnzin 2(1-2-3)

(Mushroom Cultivation Technology)



2. wuanIvaniz Swauliddesnii 98 wiein Uszneusme
2.1 39 mNU WU 27 W86
511 106 wAaRGAENSUTININIPNENTTININ 1
(Calculus for Biological Scientists 1)
511 107 WAARGAENTUTNINEIFENITINN 2
(Calculus for Biological Scientists II)
512101 #dnewhlu 1
(General Biology I)
512 102 TNl 2
(General Biology II)
512103 UFTRsiineild 1
(General Biology Laboratory )
512104 UfTRnsthinewialy 2
(General Biology Laboratory II)

513101 adivily 1
(General Chemistry 1)
513102 Ldvily 2
(General Chemistry II)
513103 UfdRnsiaiivily 1
(General Chemistry Laboratory 1)
513104 UfRnsedimly 2
(General Chemistry Laboratory i)

514107 WaAnddugu
(Fundamental Physics)
514108 UjURnsuANdHugIu

(Fundamental Physics Laboratory)

2.2 Aanizanu Swulidesnin 71 wihiein Ussneume
2.2.1 A109AY WU 51 wiagha
513 231 WwiAASIEY 1
(Analytical Chemistry 1)
513 233 UuRnIseiansIEy 1
(Analytical Chemistry Laboratory 1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

1(0-3-0)

2(2-0-4)

1(0-3-0)



513 237 ANFIATIZNAELATDILB I UNITANINITINGIFANEATTINTN 3(3-0-6)

(Instrumental Analysis in Biological Science)

513238 UjiAmsmslinngsishoiniesdiolumsinymeingimansianm 1(0-3-0)
(Instrumental Analysis in Biological Science Laboratory)

513 250 HBuN3d 3(3-0-6)
(Organic Chemistry)

513 255 UFURNIsLALIBUNTE 1(0-3-0)
(Organic Chemistry Laboratory)

513 341 Fuadl 1 4(4-0-8)
(Biochemistry 1)

513 343 UuRnsTuedl 1 1(0-3-0)
(Biochemistry Laboratory 1)

515 205 anAdamSUTNINEFERITININ 3(2-2-5)
(Statistics for Biological Scientists)

518201  9avvingwhly 3(3-0-6)
(General Microbiology)

518202  UfTAMI9atIinevily 1(0-3-0)
(General Microbiology Laboratory)

518 203 wUAILSEANYN 3(3-0-6)
(Bacteriology)

518 204  UjUANIsHUATISEINGT 1(0-3-0)
(Bacteriology Laboratory)

518 205 Wins13nen 3(3-0-6)
(Mycology)

518206  UfURMILARITINEN 1(0-3-0)
(Mycology Laboratory)

518207  AnuUaeadiemestInmluviesuuRn1snagadininen 2(2-0-4)
(Biosafety in Microbiological Laboratory)

518 301 Th¥ainen 3(3-0-6)
(Virology)

518302  UfUANshiTaInen 1(0-3-0)
(Virology Laboratory)

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

518 304  U{URNIUgAENIURIRaUnSY 2(0-6-0)



(Microbial Genetics Laboratory)

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

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

518 401 Fraumeamansite i 2(1-3-2)
(Introduction to Bioinformatics)

518 491 duun 1(0-2-1)
(Seminar)

518 493 1AS9WITE 1 2(0-4-2)

(Research Project 1)
2.2.2 3¥0AULEIN U 3 1Iein Wnedenannsieivisielull

518 494 1AL 2 3(0-6-3)
(Research Project II)
518 496 ANnNAFnY 3(lsitlaenin 300 F7lua)

(Coopertive Education in Microbiology)

2.2.3 Aynaan nuulidsenii 17 wiieda Wnedsnansieisne kUil
1. NFU3VIRTIINYMNTINEAT

512 415 JeLaATL 3(3-0-6)
(Plant Pathology)

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

518 311 FIneveain 3(2-3-4)
(Mushroom Biology)

518313 ATVINEMNAY 3(3-0-6)
(Soil Microbiology)

518 314 U UAN598833neeau 1(0-3-0)

(Soil Microbiology Laboratory)

518 411 RYIINYINNITNYAT 3(3-0-6)
(Agricultural Microbiology)

518412 UfURANN98TVINeIMNaNIsnens 1(0-3-0)
(Agricultural Microbiology Laboratory)



2. NFUIVIY@YIINYINDINNT

518 321

518 322

518 323

518 421

518 422

YNV INGN S uIUY

(Dairy Product Microbiology)

U URn159a¥Inevemansaiuy

(Dairy Product Microbiology Laboratory)
lUslulefnduaznslulefnd

(Probiotics and Prebiotics)

@I IMSLiEgUAM

(Food Microbiology for Health)
UftRns9at g msemsiiiegunin
(Food Microbiology for Health Laboratory)

3. NFNAIYIYAVIMYMIQATNNTIH

518 331

518 332

518 333

518 335

518 336

518 337

518 338

518 339

518 340

518 431

518 432

e uazialuladvesdan

(Yeast Biology and Technology)
UHURNTIMewavinalulaguasdan
(Yeast Biology and Technology Laboratory)
wAlANSAUNYIaUNSd

(Microbial Preservation Techniques)
wAlulagvees

(Fungal Technology)
UfuRnswmalulagvess

(Fungal Technology Laboratory)
wialulagvoslgelununiiie
(Cyanobacterial Technology)
Ufuinsmalulagveslesilunuaiisey
(Cyanobacterial Technology Laboratory)
nsUseiunuAINiesUURN1T 1SO 17025
(Quality Assurance 1SO 17025)
MsUsyiuAMAING T GMP Uay HACCP
(GMP and HACCP Food Quality Assurance)
wAlulaggnamnIINAINIAUNTY

(Industrial Microbiological Technology)
Ufun1smalulaggnavnssuannaunse
(Industrial Microbiological Technology Laboratory)

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)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)



518 433

518 434

wialulagnisuiiniUonu
(Introduction to Fermentation Technology)
fdRnswealulagnsvdnidessiu

(Introduction to Fermentation Technology Laboratory)

4. NFUIVIYAVIIMEIMFWINGOU

512 203

512 204

518 341

518 342

518 441

Urnen

(Ecology)
UAUANSHELAINEN
(Ecology Laboratory)

R PVITAVI R NTPLE Y

(Environmental Microbiology)
UftRns9atainemsdanndeon

(Environmental Microbiology Laboratory)
9adinelunsdosaasansuarnsidnansivaindauaden

(Biodegradation and Bioremediation Microbiology)

5. NGNIYIFATIIMYINNITUNNE

512 348

512 349

518 351

518 451

518 453

Usdninen

(Parasitology)

UHURANSUIERINEN

(Parasitology Laboratory)
Tsauazauamludofih

(Disease and Health in Aquatic Animals)
#13AUAYN

(Antimicrobial Substances)

TsRnude

(Infectious Diseases)

s
6. NGNIVAYIINUTGNS

518 361

518 363

QauvISreuiouguanvadiannIzAss

(Hyperthermophilic Microorganisms and Cultivation Techniques)
ANUNAINUAIENNTININVDIRAUNTE

(Microbial Diversity)

10

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-)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)



518 461 A3TINYIVDILUATILSE 3(3-0-6)
(Bacterial Physiology)

518463  Lifainenszavluana 3(3-0-6)
(Molecular Virology)

7. ngudvinweU{un

518 371 vinwgnseunwsanguiilonnuitiladmiuinddomeaiinen  1(1-0-2)
(English Reading Comprehension Skill for Microbiological
Research)

518 391 LUULEUDLATINTIRY 1(1-0-2)

(Project Proposal)
518 495 NMSENIY 1liigfoandn 90 47lua)
(Practical Training)
3. MUIAIYADNLET Pwulddesnin 6 wulwhn
Thdendnwildanynseiniileaeuluminedefauing vsomeivvesaandudue
lAsuANLTINTRUIINANENTINNTUSEI M INemans arn@nwidendnwsiedvniuiviiden
yesnaiviam axdenhluAnmsziuiadsvomnieiviiviviamsslumneivianzig
\fensradeurieulanisdnianisAn

wnewn  nstumheislusiazmnadyiiudusiei ssuentdumheinseivilesedan
nilsllinsaemuanivilila

1"



9. LAALNUNITANYN
3.1.1 WRUNISANEIEIMSULNANWI TR BNISEUS187UT 518 494 1A5991U78 2
N1 aAmsAne? 1
ASUtNANEMEaNSaUs183T1 518 494 1ASINUIY 2

Y o 4 A MUIUNULAN
AU Y3183 U
081 102 Mwdangewludinuszaniu 3(2-2-5)
511 106 wAaRdadvSunIne1eaniTInm 1 3(3-0-6)
512 101 Franewily 1 3(3-0-6)
512 103 UFTRN5TIne il 1 1(0-3-0)
513 101 ATl 1 3(3-0-6)
513 103 UitRnsaiivialy 1 1(0-3-0)
514 107 andiugiu 4(4-0-8)
514 108 URTRMsTANdAug Y 1(0-3-0)

U 19

UN 1 AansAnen 2

dusutnAneNdenseusiedsn 518 494 1asuidY 2

v A 4 - 1UIURULAAN

WAV 931831
w-Yy-uw

081 103 NSHAIITINYENIYIDINGY 3(2-2-5)
511 107 urapdadmIulnInermansiinin 2 3(3-0-6)
512 102 FAne Tl 2 3(3-0-6)
512 104 UFTRNTT Nl 2 1(0-3-0)
513 102 Wil 2 3(3-0-6)
513 104 UjtRnsiaiivialy 2 1(0-3-0)

...... SriaRuiden wanedwAnwily 3

32UUIU 17

12



UN 2 AAnSAN®IN 1
AusutnAneNaenseus1e3n 518 494 1ATHUITY 2

FWeIY HoseAn TIIIAEA
(U-Y-1)
510 201 ABINGUTNINEG AR 3(3-0-6)
513 250 ALBUNIE 3(3-0-6)
513 255 UFuRn1sANduN3E 1(0-3-0)
513 231 ATATIEY 1 2(2-0-4)
513 233 UURNSAIAAIIEY 1 1(0-3-0)
518 201 TNy 3(3-0-6)
518 202 UftRn1s9atining1vialy 1(0-3-0)
...... FprfaRuiden vianiwanwiily 3
FIUIUI 17

U9 2 AANsANEN 2
dusutnAneNaenseus1edsn 518 494 1AsHUIdY 2

o o 4 A MUIUNULAA
sWaIY Ya3183Y" 01—
510 202 Awdangudmiunisdonns 3(3-0-6)
513 237 sl Tgimeedasiolunmsfnumainenmans 3(3-0-6)

FINN
513 238 UfTRnsnsiineisheeieaiiolunmsfinemg 1(0-3-0)

MEIEERSTININ
518 203 wUATLSEING 3(3-0-6)
518 204 UURNIswUALIEINeN 1(0-3-0)
518 205 1RS1INY 3(3-0-6)
518 206 UAURN13WNSINe 1(0-3-0)
518 207 ANuUaenfenInmluveslfinnismg 2(2-0-4)

SGURRNIER

FUINUIY 17

oAUl 2 ANANISAN®IN 2 UNANWIADITULS DL NDLANIAINNTIUILUNITLEDNLHNUNITAN® hUU
(1) 1 @PNL38USIBTY 518 494 TATINUINY 2 158 (2) LENLSUIIBIVN 518 496 ANNAANW #B
919138NSURAYRUMENgR S DN TN

13



N 3 a1AmsAne? 1

U =2

AusutnAnwMEenNSeUsI8ITN

518 494 1A991UITY 2

v a 4 oA 1UIURUAN
IWEIVN F9351873%1 -1
081 101 mwilvediionisieas 3(3-0-6)
513 341 Al 1 4(4-0-8)
513 343 ﬂﬁﬁ’am%mﬁ 1 1(0-3-0)
515 201 aﬁaﬁu%m 3(2-2-5)
518 301 h¥ainen 3(3-0-6)
518 302 Ufumn1shisainen 1(0-3-0)

...... FdenlumnanIvIany 3

32U 18
U7 3 mennsinwd 2
dmsuinAnwidenousiedvn 518 494 Tassuide 2
eIV Fosre3w INITIIEND
w-Yy-uw
515 205 ARAINSUTNINGIFNENTTININ 3(2-2-5)
518 303 WUANANSURIRAUYNTY 3(3-0-6)
518 304 UFuRn1siugAansveIRaunIe 2(0-6-0)
518 305 QRANTUINE 3(3-0-6)
518 306 U RN siiauiuine 1(0-3-0)
...... I ndonumNAITIANY 3
FAUIIUIU 15
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UM 4 a1AnSANEIN 1

AusutnAneNaenseus1e3n 518 494 1ATHUITY 2

v a 4 oA 1UIURUAN

WAV ¥
U-Y-w

518 401 Fraumeaman ey 2(1-3-2)
518 493 1RSIy 1 2(0-4-2)

...... Syndonveseinanwilufidvunlaonue 3

NYAENS
...... FdenlumnaIvianiy 5
...... INdenEs 3
FAUIIUIU 15
U 4 aensfnend 2
dusuiindnunfidendousiedan 518 494 1assuive 2

o a q A FIUURUWAR

WAV o319
U-Y-1)

518 491 AU 1(0-2-1)
518 494 1AS99UITY 2 3(0-6-3)

...... FerTsduden nandAnwily 3

...... FdenlumnnIvIaniy 6

...... IdenEs 3

FAUTIUIU 16

15




3.1.2 WHUNISANYIAIMSULNANYITIANISEUSI8YT 518 496 d@unNaAnE

N 1 AensAneN 1
dusutnAnenMaenseuseivn 518 496 @nnadnw

IWEIVN Fosre3w PIIIIEND
U-Y-w
081 102 Awdangulutinuszdniy 3(2-2-5)
511 106 wAaRdadmSuTNINe1PEnITININ 1 3(3-0-6)
512 101 TNl 1 3(3-0-6)
512 103 UFTRN5TIne il 1 1(0-3-0)
513 101 Al 1 3(3-0-6)
513 103 UjtRnsaiivialy 1 1(0-3-0)
514 107 TlAndiiugiu 4(4-0-8)
514 108 URTRMS AN 1(0-3-0)
32U 19
U7 1 mennsinud 2
dmsuinAnuiidenousieivn 518 496 aniafn
WAV Fosredv PR
w-Yy-uw
081 103 NSHAIITINYENIYIDINGY 3(2-2-5)
511 107 uraRdadmIulnIne mansiinm 2 3(3-0-6)
512 102 FAne Tl 2 3(3-0-6)
512 104 UFTRNTT Nl 2 1(0-3-0)
513 102 Wil 2 3(3-0-6)
513 104 UjtRnsiaiivialy 2 1(0-3-0)
...... SriaRuiden wanedwAnwily 3
32UUIU 17

16




UN 2 A1AnsAN®IN 1

dusutnAnenNaenseuseivn 518 496 @nnadnw

o - 4 - IMUIURUYAA
WAV ¥ -
510 201 ABINGUTNINEG AR 3(3-0-6)
513 250 LPIBUNTE 3(3-0-6)
513 255 UFuRn1sANduN3E 1(0-3-0)
513 231 PIAATIZIA 1 2(2-0-4)
513 233 UURNSAIAAIIEY 1 1(0-3-0)
518 201 TNy 3(3-0-6)
518 202 UftRn1s9atining1vialy 1(0-3-0)

...... Fdaruiden waneadwmAnwiily 3

FAUIIUIU 17
Ui 2 aensfnend 2
dmsuinAnuiidendousieivn 518 496 aniafn
eIV Fosredw IMILTIIEND
U-Yy-w
510 202 Awdangudmiunisdonns 3(3-0-6)
513 237 MyheeRmensesdislunsinwnidneeans 3(3-0-6)
TN
513 238 UfTRnsnsiineisheeieaiiolunmsfinemg 1(0-3-0)
WYFENSTININ
518 203 WUANLTEING 3(3-0-6)
518 204 UURNIswUALIEINeN 1(0-3-0)
518 205 Wins1Inen 3(3-0-6)
518 206 UAURN13WNSINe 1(0-3-0)
518 207 ANuUaenfenInmluveslfinnismg 2(2-0-4)
SGURRNIER
FUIUIUY 17

oAUl 2 A1ANISANYIN 2 UNANEIADIIULS DU NOLAAIAINNTIUIIUNITLADNLNUNISANYILUY
(1) 1 @PNLIBUSIBTT 518 494 TATINUINY 2 158 (2) LEDNLSUTIBIVN 518 496 ANRNAANW #B
919138NSURAYRUMENgR S DN TN

17



N 3 AaAmsAne? 1

o Y

dusutnAnenNaenseuseivn 518 496 @nnadnw

v a 4 oA 1UIURUAN
IWEIVN F9351873%1 Wt
081 101 mwilvediionisieas 3(3-0-6)
513 341 Al 1 4(4-0-8)
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10. A1B5UN85187U

081 101

081 102

081 103

wndnanenaly
aenlneiiienisdoans 3(3-0-6)
(Thai for Communication)
wanuaruuIAnveINIsdeals fnwenisldniwilneiiienisdeansesiad
Uszavsnmuazaiieassd Wislilunsdidudiauasuasmanuilisenues
Principles and concepts of communication; the use of Thai language skills

for effective and creative communication in daily life and for knowledge seeking.

Me189ngeluTInUszINIY 3(2-2-5)
(English for Everyday Use)

nsEininmznudanguita 4 du Tnefinnisitaagnsyaludinussariu uagly
anumsalineg Hnenudiernudile anansnagulennuddy Andevluszdudenii
wazannsalinnssnguiuadoseumamanuildfionuies

Practice of four language skills with an emphasis on listening and speaking
in everyday life and in various situations; practice of reading comprehension to
be able to summarize main points; practice of paragraph writing; ability to use

English as a tool for knowledge seeking.

NITNRAIUYINYEATEIDINGE 3(2-2-5)
(English Skills Development)

nstintnsenvdanguiia 4 fu Taefinnnsenuuasuanianudadfiuiendu
Sosfieny mmaaﬁﬁauﬂaﬁiﬁmﬂmia'mlﬂﬂizﬂaumiL%u Hsdulamunazaninse
T¥nwndanguiduaiesiouaanaruslifenues

Practice of four language skills with an emphasis on reading and discussion
on what is read; ability to use information from reading to write; listening for

main ideas; ability to use English as a tool for knowledge seeking.
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082 101

082 102

uywdnuAaly 3(3-0-6)
(Man and Art)

anuddnuesias unumvesiywdlugiugiaivassdnuialy funvosuss
TJuaala muinisvewmanufavzludurirudal Aauznislans LazaumIanofnis
Jagtiu Meillaseseuequlssiiiuddaselud fo Snuamanzresnualy Aavylu
gurdemnudn ensual aRmnude waznsazviounmdsny BnsuoslazuvINAIILY
Aalzanuiyuaunseaans Uduiusseninfadsivaysduasdeny

The significance of arts; the role of mankind as art creators; sources of
inspiration; the evolution of art in the areas of visual arts, drama and music from
the past to the present; unique characteristics of artworks, arts as an expression
of mankind’s ideas, emotions, beliefs and as a reflection of society, art
appreciation from aesthetic perspectives and the interaction between art,

mankind and society.

uywdiuN13a319asIA 3(3-0-6)

(Man and Creativity)
WannnesywemAuarunumvssyedlunsadsasssiedaiidunusssy

uazgUsssn dadusingruvesmnuaiyvesdsrunyudlusiusiieg fduidesainlumm

L2

affeuntadagtu YaduilBedensasassd nsvurumsaieassd anvusuaznanae
Y0IN5AENATIA AABAIUNANTENURBNYBETRluLRzyALazay il Tagnng
Annevideyalutiviemiuss iimans wazanyuueswesmanssneg MAedos

The evolution of mankind; mankind’s role in abstract and concrete
creation which have been the foundations of human civilization from the past to
the present; contributing factors, processes, characteristics and outputs of
creativity and impacts on mankind in each period; analysis from the perspective

of history and relevant disciplines.
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082 103

082 104

USugyiudin 3(3-0-6)
(Philosophy and Life)

AMIVINY ALAALAEIE SIS T SuAeLdoiuTia nsuara
939 A5 AMAIMNNATUTITULAZAINNY N15ANRENTMANG N15IATITRUTZIAU
Jymswade  duaginldnisairedinni933esssy anusuinvaunanuLad wag
GEGH

The significance of philosophy, concepts and philosophical methods
related to life; the acquisition of truth, knowledge, ethical values and beauty;
logical thinking and analysis of contemporary issues leading to ethical

consciousness and social and personal responsibilities.

9158553ulan 3(3-0-6)
(World Civilization)
AUNNEYDIA1I 81585550 JUwuukazlafenugunluginiavesense

Y
Y

533U AVINTITRATANUFNYRIRNSESTINd AyvedlanluldazeAaly NszUIUNNTH

% s

auAATTININAINARAT1ATIA  TBudanUszaunisal Uiduussning
p138553uA99 weluduTngsssunasdela lddnzduszuunsifiosnisunass
nQVNNY 2350N53H AaUnssy U mauiazaianade dsdsasdinyunsdedany
uywdlutagiu

The significance of civilization; forms and fundamental factors leading to
the origin of civilization, the glory and decline of world civilization in each
period; the process of civilization accumulating from creativity and learning
experience and material and spiritual interaction between civilizations related to
politics and government, law, literature, art, philosophy, religions and beliefs

benefiting present society.
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082 105

082 106

21358555U Y 3(3-0-6)
(Thai Civilization)

ﬁ”ug’mLLaz?’;’@ummwaamisﬁﬁimiwEJ AvndmesulseIfeans n1s
#4519859A Adlel Q:ﬁ‘ﬂiyiyﬂma LAZUIANNITRIUTTTY Imamaummmm IITUNITU
Aavy Al N1silean1sUNATeY LATugNILazdAY TTIHANTENUVOINEI AN
wazaluladuazunumasdlnelulssvinuseninalszne

Foundations and evolution of Thai civilization with an emphasis on
historical background, creativity, social value, folk wisdom and cultural heritage:
language, literature, art, religion, politics and government, the economy and
society; the effects of science and technology; the role of Thailand as a member

of the international community.

AavzaanUeenssululszviauadau 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

nsmsduguiiduiussugiamaniuazsruvined uuuuiivainvaneves
aondnonssufiudy aRnnude maun Sausssy WamansmEnndnenssy Aads
warusannsaantnenssuiiiendes wazanUnenssuuatefiduendnvalveusas
PR UUTZVIAND T

The development of settlements in relation to geography and ecology.
Examining different styles of vernacular architecture, in the context of belief,
religion, and culture. The development of architecture, its related arts and
architectural heritage. Contemporary architecture indicative of the identity of
ASEAN countries.
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082 107

082 108

082 109

au1BLian1IWAILN TN 3(3-0-6)
(Meditation for Self-Development)

ATUMNEYBINSYNALTE 9aUszasd 38013 Tunou asuduveaniinau
ANBUZVOINITUINTINLAZN1TYINaN5 Uszlouuvosanid dnuuzaIn1sson1uanis
warn1sians Ul ludiausesn Ty aundfunsidousazniseiu dnvay Suneu
AR Ussloviivesanuuazgu Adiimsdiedidaaun enauansnsseninsaung iy
Waau wnuianozAuIlaaur ynlanduitdaaun

Meanings, objectives, methods, and stages of meditation. The
commencement of meditation, the characteristics, and benefits of recitation and
meditation. Characteristics of anti-meditative states and the applications of
meditation in daily life.  Meditation for study and work, including the
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and
jhana (awareness). Concepts of Vipassana (insight) and the differences between
Samatha (serenity) and Vipassana, including diagrams of Samatha and Vipassana

techniques. The relevance of Vipassana for global citizens.

RaUzAUIAIUSTTUNIINTSIAY 3(3-0-6)
(Art and Visual Culture)

nandnn19TausTsulunufaly n1990nLUY tazaa1UnenssuaIntaduves
USuey1 n1silles dau wasugha Inermansuazmelulagludinunziunn nansenu
NMSSUTRusTIIINsiuane Tuandu ludaulne

Cultural products in art, design and architecture as reflection of
philosophy, politics, economics science and technology of western culture,

effect of the adoption of Western visual culture on Thai society.

AUNIIINT 3(3-0-6)
(Music Appreciation)

93 UTENOUVINURS AURSINELAZAITIR NauvesRnnilveLasmaUsznad
ddny MawSeudioudnuarrenuninisne SIuTmuRIiu T Snvazanzves
aursUsEaInRlng anuduiusseninsnadiufalsuunedy

Elements of music, Thai and foreign music; works of important Thai and
foreign composers; comparison of characteristics of music from different nations
and folk music; unique characteristics of Thai music, and the relationship

between music and other art forms.
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082 110

083 101

Aauznisanduddanazitnusgialugy 3(3-0-6)
(Art of Living and Working for Happiness)

mseuifiemnuidladinvesautesuazdu uvnumvhiluas AnusuRnvey
sefleuardany nénMTINUTINAULIY YadnanLazIITIIMNSdIAN AMIGTTL
sossalumsduduiinuazmahausisaudedndgain wwmensdiiuiioues
nsihaunieldnanysveyesugianeiies

Studying in order to understand oneself and others. Roles and
responsibility for oneself and community. Principles of cooperation. Personality
and social manners. Morals and ethics in everyday life and work. Ways of living

and working based on principles of sufficiency economy.

uywdiuauandon 3(3-0-6)
(Man and His Environment)

Pnuduiuseninayedivaunedeunazaidnem Tnsfinnsandenuduiug
yosnsegiutuvesdsdifiauieliAneuaunauissssuwd Jadeihluganuidey
Insuvesduindon 535078 wazidinmi Snvazuazvoulvnvostymiluagluy
winllwvastgmiluswianuasnansenuieuyvey i nasnduduasulvddiusiulung
Jnnsdandoiiiethlugdsauuuudsdu

The relationship among humans, environment and geographical ecology;
the harmonious relationship of living things with the balance of nature; factors
leading to degradation of natural environment and g¢eographical ecology;
characteristics and scopes of present problems; trends of problems in the
future, the effect of the problems on human race; enhancement and

involvement in environmental management for the sustainable society.
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083 102

083 103

ININNUNY BEFUNUS 3(3-0-6)
(Psychology and Human Relations)

sssumAvesyuelufuiauIng Wannmsvesinudaziaele Jaduniiiavina
FEWAILING NIEUIUMIARLALATTUSRULILATYARRDY TiruAfLAzATanele
semieyana nMsdeans duusamsevinayaaa wdnnisgdlauaznisliifigsle ensual
N13AIUANDITUAILAZNITIANITANWATEA NTHAIUIYATNAIN N1TUTURY A1eht
myhedunaag msUszendinineiiom siaaulazaaaTIARAA T

Human nature focuses on development,  developmental stages,
contributing factors to the development, self-perception and perception of
others, attitude, interpersonal satisfaction, communication and interpersonal
relations, principle of motivating people, emotion, emotional control and coping
with stresses, personality development, adjustment, leadership, teamwork, an

application of psychology for self improvement and to create the quality of life.

RANNIFAIANS 3(3-0-6)
(Principles of Management)

ANUVIENY douazanudAyUeeA1In N133AN1T NABNIUIAYTEASALLIARLLTY
Usvguagndnmsludmguifidodeanudnialumsduiiuiin nsusznevinie
asnala Anruvesdaanyana ssdnsuazdiauligatsliuagneiiuszaninainuas
UsvAvdua el lnsaseuequussiuindisaiesssagamiuiinveusodia nng
AUAULEUIBLAZNITINUNY NYRANTIUBIANT NIFIANITBIANT NITUTWITNTNEINT
WAZNISAAMIUUTEHIUNE

Meanings and importance of the management. Purposes and principles of
philosophical concepts in theoretical contributing to success in life. Operation
or mission of individual; organizations and societies to be accomplished
efficiently and effectively with ethics and social responsibility. Policy and
planning; organisational behavior; organising; resource management and

evaluation.
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083 104

083 105

083 106

NnAnen 3(2-2-5)
(Sport Education)

audunvesiivg Seus Andlu Wawvinwe wallafivy ngszideunazniing
mamwuaﬂ@jjl,dw,l,aw:iw aussanImvene Msdesiuglfvgainnisiauin nsugy
newraideady ufsunummihiinnduliniuuasdonia Jerlovivesiniiiise
mMadiuaiugunnglaodondnunimanna videfwadefoumilsiain

The history of sport education, learning, training, skills development,
technical of sport, regulations and rules, etiquette of players and spectators,
physical fitness, accident prevention of sport, first aid, the role of a good athlete
and an audience, the benefits of sport to enhance wellness. A choice to study

an international sport or contemporary sport.

n1siilas MsUnAsaduaziAsEghalne 3(3-0-6)
(Thai Politics, Government and Economy)

1AT9ATN FTUU WaTNITUIUNITNINITIRY N15UNATOLALLATYEA WAILINIS
UNUIMUBINIASE A1AUIEdIaN Inszdlniuauduiusseninanalnnisnisiiios
nsUnAselaziATYERTidINansEUReMITAUIUTEIMA  AaeAduANYINANTENY
vaslamAfmiiiesyuunsilos MsUnaAseslaziasgha

Structure, system and processes of Thai politics; government and the
economy; the development of government and civil society’s roles; analysis of
the relationship between political mechanisms, sovernment and the economy
affecting national development; analysis of the impact of globalization on

politics, government and economy

Aavznsuansluadou 3(3-0-6)
(Performing Arts in ASEAN)

pRU TR Jdevn 1endnual waguunvesnisiaiiaAausnisuandluszsiau
DNTYU ﬁ;G]'i"sﬂuL%ﬂﬁmﬁﬂwajﬁazﬁauc\imﬁa‘dzmmam

Forms, content, uniqueness and context of the formation of performing

arts in ASEAN countries; the shared identities reflected in performing arts.
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083 107

083 108

083 109

A0 TMUSTIN T 3(3-0-6)
(Aspects of ASEAN Culture)

N13ALAATDID T ULATUTEYIANBNTIU dRanwal ANYAINUATY LAY
AuFuRuSMIsTausssuresUsimalulssanateondey wazn1sdealsseniig
TAUSITUVDINALL DD TU

The formation of ASEAN and the ASEAN community; identities, diversities
and the cultural relationship among ASEAN countries and their intercultural

communication.

INUTIIUAUNTONIY 3(3-0-6)
(ASEAN Music Culture)

Sausssuaunslulszrraneondou UsyIamansuarimuinisaunsluiiud
Fausssundnvesondou nquiaund iesnund 19auns nasddy Aadununs
9@eU ANNFNTUSVRINUATAURU TAUSTILLIIANGY anmTagluresnunsendeuy

Musical culture in the ASEAN community; history and development of
mainstream ASEAN music culture, music theories; musical instruments;
ensembles; major songs and key ASEAN composers and musicians; the
relationship between ASEAN music and other art forms; the present situation of
ASEAN music.

nsledinageasneassa 3(3-0-6)
(Creative Living)

ANuAnaisassALazaunssnmlun1saniudin sedvyana Aseuass uay
YUY YAAMNAAAI A muakUULEUNIALTUTI slETinegameiiioa &3
v3lnnfen afefiugiuuardssanuazmnlunmsdiiudinvesywd n1suslan
NINYINT NN30LRNAY AnusuRinveUsadruLarAsnnde Inenan wihdinailos

Creativity and aesthetics of individual, family and community life, including
factors determining lifestyle. Examining sufficiency living, consumerism, basic
factors and facilities in human living. Understanding resource consumption,

inhabitance, social and environmental responsibility and civil duty.
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083 110

083 111

083 112

AanssuiiNedanadeassd 3(3-0-6)
(Activities for a Creative Life)

AumsneLazamddnlum siamuesvesindnu audnuazyeatuding
flaszasd msdgnilaimuadnavesmadunaidedlan nsasaaiuinenal ausssy
WosITULALANNTOdRdaTn nsmuinsiauduiin msBeufifionsianndia
TngmsSeudifanssuiaunluguuuusiig

The meaning and importance of self-development for students. Desired
graduate attributes and the cultivation of a positive attitude as a global citizen.
The encouragement of volunteerism, morality, ethics and honesty. Teamwork

development. Lifelong learning from student development activities.

Uszaun1saluIui 3(3-0-6)
(International Experience)
Feulv: Ineanudugenresnmenssun1sUsesinng/ dnAnweenaildineas
AMNAIADY wazingUsrasAvoInNITsousuuuYININITlAgNITIAUNISLAY
Uszaun salludneussing  N15I90KY LagNISIRTauNIsAunIe Jnussaunisally
wInede ao1duniBvints wieanrtuduludisssmalagainuiiureuves
ANENITUNTUTEIIAME/ INTINERY UaglTeuiniw Jausssu uusssulleuyssind
UseiRmans maamuﬂswwuﬁumﬂizmwﬁ?uq
The importance and objectives of integrated learning through travels and
international experiences, including planning and preparation of trips, training for
experience at a university, academic institute or other institutions in a foreign
country as suggested by the Faculty of University. Knowledge and experience of

language, culture, tradition and history gained from the chosen country.

NaNLATEFNINBLNEIAUNITHRILE AN 3(3-0-6)
(Sufficiency Economy and Social Development)

AUNUIY YFNNT WUIARA AUFIAYVRInaNIATYgRINBLiEs NTaAnY)
Tnsamssuiessnannnszvdniiiieatestuinsughaneiios nnsuszyndldndn
wsughanewisdiAamnseninidluitnnsdsedin

Definitions, principles, concepts and significance of sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy.
Application of sufficiency economy principles to proper awareness in ways of
life.
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084 101

084 102

084 103

084 104

mm’slﬁaq%mw 3(3-0-6)
(Food for Health)

mmiﬁugmﬁmﬁummﬁaﬂmimmimmiwma DIAUTENBUDINTT GUanue
vosensiugunm evnsihilddnduiulsn guidenmsuussmuemsiugunm
doymilaguinis lseanlaauinis anmstudeu A130UDNMTUATUTIYI N AL
UaanieauaImswazn13ALATRUILAA

Introduction to bodily needs of food; compositions of food; food hygiene
and health; diet imbalanced with diseases; eating habits and health; nutritional
problems and diseases; diseases from contamination of food preservatives and

packaging; food safety and consumer protection.

AawIndon waiY wAaTWAIIY 3(3-0-6)
(Environment, Pollution and Energy)
druusznevlazauduiusYedeineg Tusssue@ aumn Nanseny waznnsg
IANITUANYAIUAIE) NN NANTTNUIINNIT LTINS NULAZAITIANT
Compositions and  relationships of natural elements. Causes, impacts,
and management of various types of pollutants. Energy. Impact and

management of energy usage.

rauiunef waluladansaumanaznisioans 3(3-0-6)
(Computer, Information Technology and Communication)
UNUIMRarANAI Ay eIneNiines maluladaisaumasaznisdeansly
a9ty wuliulueuian ewditugiu msvssgndldodieadieassd msdnwiaiu
ffuaa ﬂ{]mﬂ&lLLﬁzQ%EJﬁSiSJﬁLﬁIEJ’J%@Q
Roles and significance of computers, information technology, and
communication in modern days. Future trends. Basic knowledge, creative

applications, securities, laws, and ethics related to computer and information.

ANAAERILAZENR lWIINUTZINTUY 3(3-0-6)
(Mathematics and Statistics in Everyday Life)

19 SEUUTILIUATE A3ININeT Auiasly Ussinvvestoya afAnssaiu 1av
sl menile nisuly SaTesu-sietne

Real number systems. Logic. Probability. Type of data. Descriptive

statistics. Index number. Interest. Income tax. Basic accounting.
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084 105

084 106

Tanuanalulaguazuinnssy 3(3-0-6)
(World of Technology and Innovation)

Sy wwidn waznisadivasshimaluladuazuinnssusne ludagduuay
BUIAR  NITHRIUN ﬂ’]iﬂ'ﬁzqﬂﬁ%uazﬂ’lﬁmﬂ’ﬁ UNUIMLAZNANTZNUINATTNEIUN
wialuladuazuinnssy fedin asugiauazdany

Philosophy, concepts and innovative technology and various innovation in
the present and future. Development, application and management. Role and
effect of developed technology and innovation on the life, economics and

social.

IeAans wazwalulaglulszynusndeu 3(3-0-6)
(Science and Technology in ASEAN Community)

neeaniuazmaluladsenisimulszvintedouegaiassAuardaduly
fudans 1ATugAa AaUTmusTIH N15ANYY @1515g Aawandou nsideul
Inenmansiuazmaluladainnunaaiouslugueu miwanivdsunuivesininenmans
wazdneluladluvszrnauendou Aanssunisdeansdeaisisausuaznisaiiede
Uszlaneinge) Lileuanananszviuvasinermansuazinaluladfflroyuyy

Science and technology for the creative and sustainable development of
ASEAN community, with regards to society, economy, art, culture, education,
public health environment. Examining community education resources for
science and technology, and knowledge exchange between ASEAN scientists and
technologists. Public communication activities, and the creation of media
resources to demonstrate the impact of science and technology on the

community.
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084 107

084 108

510 201

wassuluangeu 3(3-0-6)
(Energy in ASEAN)

AN ARG URArAInden Ussinnveandiny waluladnisude
WA @nunisaliaziullunnsldndssnuvesendeulazvoslan LiaInaenu
myulgulagndanunindenluendeu dngainlunisudandenuluendeu uleuie
fundsenluendou anglandeu mansenududandeudioainasldndae

Importance of energy and environment.  Types of energy. Energy
conversion technology. Situation and trend of energy use in ASEAN and in the
world.  Renewable and alternative energy resources in ASEAN. Potentials of
energy production in ASEAN. Energy policies in ASEAN. Global warming.

Environmental impacts due to energy use.

TanuazAsAEns 3(3-0-6)
(Earth and Astronomy)

AudulazAUdIAYYeIvInIIAEnS USIBInIAlan A1SNEINTAINIS
andeuing) Usingnsaluasdunanisainienisieans seuugsesuasngun1iuu
viealn nsuUsvendldlugindsedniu

History and importance of astronomy, the earth’s atmosphere and
meteorological forecasting. Astrological phenomena and observation, the solar

system, constellations and application of this knowledge in everyday life.

AMEBINQETINYIAENS 3(3-0-6)
(Scientific English)

AstinsuunaNIBInIsIeineteandiiieliid lanaziulannudifyues
unAy Wladnguszasdvesdidey saenduinileuasulanuddyuasideusieau
mMamemansiunwsingula

Practice reading comprehension skills in scientific articles in order to get
the main ideas of the articles and of the authors as well as to practice

summarizing and writing scientific reports.
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510 202

510 311

510 312

Mesengedmiunsaes 3(3-0-6)
(Communicative English)
msfiniinsenanwidieliin@nwannsadilanardoansldluaniunisalsingg
TR8LUN B3N udIniunIInIY Wwu nslsuluainsau nsweuluadasveiu
NUNSANY waznsduN1Yel
Practice in all language skills to enable students to understand and
communicate in various social settings with an emphasis on English for future

career such as writing applications for jobs and scholarships and interviewing.

N1UINITIANITANASULNINGIAENS 3(3-0-6)
(Operations Management for Scientists)

arudidosiudwivinineimanfifersunmaiusasnnsasmu gnsmansnis
UINM3 mm’NLLNuL%QE;VIﬁmam% NISWEULHUTINY NITINUHUNITNAALAZLHUNITAAN
m%’w&?ﬁuwwﬂiy,zywLLazﬂgwmsﬁLﬁm%’aq

finnsAnunuenaniud

Introduction of finance and investment, management strategy, strategic
planning, business plan writing, production and market planning, intellectual
property and related laws for scientists.

Field trips included.

KUUTIADILAZNNTIATIZHIZUUNITHAR 3(3-0-6)
(Model and Analysis of Manufacturing System)

sruunanan Tegunu nmaeniidauagmseenuuudilsany Uiinunsnand
Usendnan N13IMNURUNNSHAANITINEIAUUY N1SUTMTAUAIAIATILAINGAU N3
AIVANANNIN N15TBUUNTS

finsfinwuenaniui

Manufacturing system. Supply chain. Plant location selection and layout
design. Economic production quantity. Production planning and scheduling.
Inventory and material management. Quality control. Maintenance.

Field trips included.
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512 100

515 201

516 170

sYTUBIRIING 3(3-0-6)
(Nature Appreciation)

AUNAINNANLNITININ mmﬁﬁiyLLawwmmaﬁﬂﬁ%% AATLAZAINY
Y94555UA N1saedndrilnluniseysny

Biodiversity. Importance and roles of living organisms. Value and beauty

of nature. Establishment of a conservation-minded consciousness.

aﬁaﬁugﬂu 3(2-2-5)
(Elementary Statistics)

s93TAvesENANALIIMNINMTUsTuNAlneTlUvesEdA adAnssnun uazAm
wazdy  nswanuasmuiiazduvesiiuusddy  n1sdenfog auasnIswangs
Y0408 NMUsEII MIneaeuaNtAgiy adanhldmsfves nsnaneyetiedte
WaraRdUNUS NMTIATIZRANLUTUTIU mﬂsﬁﬂmmmﬁ'}L%agﬂiuﬂ'li‘iLﬂiwzﬁ

The nature of statistics and its general applications. Descriptive statistics
and probability. Probability distributions of random variables. Sample selection
and sampling distribution. Estimation. Tests of hypotheses. Nonparametric
statistics. Simple regression and correlation. Analysis of variance. Utilization of

packages for analysis

nsayInNYaIIndeNs TR TANTIN ST RIUS TIY 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)
AMUNIBUATANNAIATYVBINTOUINUAIINADNTTTUYIR LAZLIANYNS
Tuusssu vaun TngussasdnazyUseleviveiniseusny anunisailagluuay
wualthiluewan dayn nsudly wnsnisliosdiu ulsureuagmsnauwuiionisoysntg
Definitions and significance of natural environment and cultural heritage
conservation. Scopes, objectives and benefits of conservation. Current status
and future trends. Problems. Solution and preventive measures. Policy and

planning for conservation.
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516 190

518 100

518 101

msdan1siewandanluniaizou 3(3-0-6)
(Household Environmental Management)

NNFIALAZANLAIUIY LUINNAITANLASUIUTIATUTZUER N1SaoNEWASTIU AT
Usulaudu msdauasadngdudiu msszuigeinia n1susendandsau nsusuuse
NATEAINUDNDIAIT NITARLENTEE N1TINNTTVDILABAINUBIATY N1TTANITVE
dupsesluaiisou

House Keeping. Economical home decoration. Colors for home
decoration. Home  renovation. Indoor light setting. Ventilation. Energy
conservation. Outdoor landscape improvement. Soil waste separation. Kitchen

waste management. Household hazardous waste management.

a3 ludInyuszaniu 2(1-2-3)
(Microbiology in Everyday Life)

nsliUselomivesqdunds uazamnuddnmesgdunsdidseninisens
PAAMNITUNTNBATUANITUINSH oY luTInUsednTu

Wise use of microorganisms and importance of food, industrial, agricultural

and medical microorganisms in human everyday life.

waluladnisiwiziin 2(1-2-3)
(Mushroom Cultivation Technology)

ez Jadefidmanenisiiunandnvesdia ﬂﬁﬂ'ﬁmﬁuﬂ’amﬁmﬁﬂumi
WNgLin

Mushroom cultivation. Factors affecting the improvement of mushroom

yield. Evaluation of the cost effectiveness in mushroom cultivation.
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511 106

511 107

512 101

NUINIYILRNL

upaadad Ui Ing AEnsdININ 1 3(3-0-6)
(Calculus for Biological Scientists I)

fladduefids aAlauazanuseiies nsmeyiusuazrnsUszend Usiusuazns
Uszend wadan1smu3iug

Transcendental functions.  Limits and continuity. Differentiation and

applications. Integration and applications. of Integration techniques.

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

Fwdadunow: 511 106 waapdadmsulininermansdinn 1

SAULATOUNTUVITIUIUDTY BYNTUAGS TeATunanasiuys eyiusdos aunis
\eeuius

Sequences and series of real numbers. Power series. Functions of several

variables. Partial derivatives. Differential equations.

F3nenialy 1 3(3-0-6)
(General Biology )
Faduniou: * 512 103 UFuRnsTAnewhly 1
* gralssuniauiule

LUIRANTTIVeT audivesddidin suideuiimdinenmans n1sdadiuunuay
ATTaNVa1ev09Asdin 1hs wuaiSe onfes wazgaiilon Mugiuvesdingdu
Twana nsdnesdusenavssduwad Wodonazetoar nsduasgifeuas wagns
melaszduiad Wugmansuians Tiwunisseduavnie GoAineuasnninssudnd

Concepts in biology. Properties of organisms. Scientific methodology.
Classification and biodiversity. Vira, Bacteria, Archaea and Eukaryota. Molecular
basis of life. Cellular level of organization, tissues and organs. Photosynthesis and
cellular respiration. Classical genetics. Macroevolution. Ecology and animal
behavior.
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512102 IAngiall 2 3(3-0-6)
(General Biology II)
Adfafuniou: * 512 104 UFTRNsTAMel 2
* pralsgunsouiule

fiugmansluana siugmansUsseing wazdiannsszdugania Tassains wihi
warnsAviusvosiindinen Tnssadrauasninfivesszuuuaretoassingg vesdng saus
nalnNsYeLYedsenIe gestuudnd ssuugiauiu

Molecular genetics. Population genetics and microevolution. Structures,
functions and reproduction of flowering plants. Structures and functions of various
systems and organs of animals including regulatory mechanisms. Animal

hormones. Immune system.

512103 UjUiRn 582 3mewialy 1 1(0-3-0)
(General Biology Laboratory 1)
Fgndadunew: * 512 101 Tl 1
* graissuniauiule
UfRnsiaenedostuitionilusiedun 512 101 F2inesiily 1
Laboratory work related to the contents in 512 101 General Biology I.

512 104 UjUAns823meialy 2 1(0-3-0)
(General Biology Laboratory II)
Fdadunew: * 512 102 el 2
* gralsguniauiule
UftRnsiiaenadosiuitiovilusiedn 512 102 Tneily 2
Laboratory work related to the contents in 512 102 General Biology II.
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512 203

512 204

512 343

UraAInen 3(3-0-6)
(Ecology)
Fpadunew: 512 101 FAne vl 1
512 102 F7Angwhld 2
* 512 204 YHUANSHLAINGN
* pralsgunsounule
wnAnostumeinmine Taswade niniuastadeiiddyvosszuuiion ms
povUALDIRIAIETIndean1nzLIndoN Anwazianiz ITwuIn1s MIMUALLALSUNS
Ase1veaseyng 1aseasne esduseneu uasiinvasyuvy dumiveussend
Basic concepts in ecology. Structures, functions and important factors of
ecosystem. Response of organisms to environmental conditions. Characteristics,
evolution, regulation and interaction of populations. Structures, composition and

types of community. Applied ecology.

UuRnsitaAIngn 1(0-3-0)
(Ecology Laboratory)
JyUsAunoU: * 512 203 HLFINeN
* gralssuniauiule

UftRnsfiaenndesiuionlusedn 512 203 dieinen

fins@nwuenaanuil

Laboratory work related to the contents in 512 203 Ecology

Field trips included.

Usininen 3(3-0-6)
(Parasitology)
Ayaduniou: 512 101 FAnewhly 1
512 102 FAnenly 2
* 512 344 Y{UANTUARING
* 91aspuniauiule
AMNFNNUSYRIUTEARaslaad dugIuINeILarn1TIILUNUTEAN TITNEINTT
wNInsEatekazInInsTInvedlnsindinas nuaunels seuiningikaznsiniiinlse
nsitedelsdaufnanusdnvesaulazdniiasugia
Host-parasite relationship. Morphology and classification. Biology,
distribution and life cycle of protozoa and helminths. Epidemiology and

pathogenesis. Diagnosis of parasitic diseases of man and economic animals.
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512 344  U{uAmsUsERInen 1(0-3-0)

512 413

512 414

(Parasitology Laboratory)
JyrUsAunou: * 512 343 Usaninen
* gralssuniauiule
‘Uﬁﬂ’amsﬁaamﬂé’aaﬁuﬁamﬂusﬂa%w 512 343 Usaninen
finsfinwuenaniui
Laboratory work related to the contents in 512 343 Parasitology.
Field trips included.

T3y 3(3-0-6)
(Plant Pathology)
Wwdsduneuw: * 512 414 YURnslsnivy
518 201 9a¥ineg1vly
* praseunsounule
anvmvedlsaiiy Snvuvesiiafilulsn msszyiingadnielsalufis n1sfinde
waznsLAalsA NSLNINTENTBLTE ’vga%‘wdaisﬂLLazﬁaéjaﬁaanéjauﬁLﬁmsﬁa\iﬁumi
Anlsn Tsafiviiddny nalnnisegsenvesgadnielsa msfarsanmailnaine vegain
relsalufiesiu Tauiaisnstostunazaiunm
Causes of plant diseases. Symptomatology. Identification of plant
pathogens. Infection and pathogenicity. Dispersion. Pathogens and environmental
factors related to pathogenicity. Important plant diseases. Survival mechanisms of
pathogens. Ecological consideration of local plant pathogens including prevention

and control.

Uuanislsane 1(0-3-0)
(Plant Pathology Laboratory)
nUsAunau: * 512 413 Lsan
* gralseunseuiula
UfTRnsiaenedostuiienlusein 512 413 Tsaity
Laboratory work related to the contents in 512 413 Plant Pathology.
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513 101

513 102

513 103

513 104

Wiy 1 3(3-0-6)
(General Chemistry 1)

USunauduiug lassasisegnaunazaudfvedsgniunis1esin Wuseiadl wia
URNIGR QUUNAANANT

Stoichiometry. Atomic structures and properties of the elements in the

periodic table. Chemical bonding. Gases. Solids. Thermodynamics.

wadiialy 2 3(3-0-6)
(General Chemistry )
Fgdaduniou: 513 101 wnfivialy 1

YDUNAINATEITALAY aunaniluaraunavatlonsy il saumansiail 1l
suvisdidossu

Liquids and solutions. Chemical equilibrium and ionic equilibrium.

Electrochemistry. Chemical kinetics. Introduction to organic chemistry.

UjtiRnisiatinal 1 1(0-3-0)

(General Chemistry Laboratory 1)

Fadaduniow: 513 101 il 1 wdeonaieundeusulitesnit 10 &Ua
nsvnaesienndosiuiioniluseiv 513 101 wilalu 1

Experiments related to the contents in 513 101 General Chemistry I.

UjtiRnisiainaly 2 1(0-3-0)
(General Chemistry Laboratory Il)
Fadasuniow: 513 102 wilvily 2 wieonaieundeusulitesnit 10 &Uaw
513 103 UftRn1siadivialy 1
nsnnaesiigenndasiudlenlusiein 513 102 wilialy 2

Experiments related to the contents in 513 102 General Chemistry .
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513 231

513 233

513 237

PAIATIZN 1 2(2-0-4)
(Analytical Chemistry I)
Fpadunen: 513 102 vy 2

Mé’ﬂmsﬁugmﬁuaqmﬁ%mswﬁ e uisensauasiua Uisensendiatu
warsandu UfasenisiinarsilisdeunazUiiseinisiiangnau n1sussynauisen
wianilumslieneiidaFnalaemsanazneusazmsiauiung aunauniisevinaaly
nsainsuRvinazaly

Basic principles in analytical chemistry. Theory of acid-base. Oxidation-
reduction, complex formation and precipitation reactions. Applications of the
above-outlined reactions in quantitative analysis by gravimetric and volumetric

methods. Interface equilibria in solvent extraction.

UURANISLANAATIEN 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)
Ayaduniou: 513 104 UfTRMsieilY 2
513 231 1AfAT1ed 1 Weeenassunsauiuldtesnit 10 dUav

AuaaIpaeulunITIASIZI QRERIG RV R GHLIRG R wiosflonaziadaly
115 Ipszidaliuna Msneaetisrfunisiasisiaisiaedsanasneunazn1sin
U3u1ms finaniislu 916w 513 231 wniilnsie 1

Errors in chemical analysis. Statistical data analysis. Instrumentation and
techniques in quantitative chemical analysis. Experiments on chemical analysis
based on gravimetric and volumetric methods as outlined in 513 231 Analytical

Chemistry .

m3danzideniasdislunsinemsinenaiansdianiw 3(3-0-6)
(Instrumental Analysis in Biological Science)
TIAUNDU: 513 231 LATAATIZNA 1

wdnns Lesesdle wagnsuszgndmaianisdanilleanuagitiaanlnsiun’
Wgeelsuns axnaulinalunlnsiun3 msbeswinaeilniifiiedestuniosiaiioy
uazlTuwes Luur1ee uhauaglamsaesaninlasunlnns il

Principles, instrumentation and applications of the following techniques:
ultraviolet and visible spectrometry, fluorometry, atomic spectrometry,
potentiometry involving pH electrodes and other sensors. Gas and high pressure

liquid chromatography.
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513 238

513 250

513 255

Ujtiansnsiinnzidaeaasiiolunisfnumiainenmanidann 1(0-3-0)
(Instrumental Analysis in Biological Science Laboratory)
FwdsRuneu: 513 233 UFURMIATIATIZN 1
513 237 mwsgiseniedislunsfnvmnadnermansiinm
Wieoassunsauiulitesnin 10 da
MsvaaedieIfuITinsziuuune inanadslusiedan 513 237 MshnsIe
hawdesdielunsinumaivenmansdanin
Experiments related to the contents in 513 237 Instrumental Analysis in

Biological Science.

LAABUN3IY 3(3-0-6)
(Organic Chemistry)
Fdaduniou: 513 102 il 2
wnilvesarsusnovesdrnfnuazaisusenoveslsunin wedwes aslulainse
nsnaviilu WskuuazdUn nsussyndweiindansilileanuazdunsiseadninsalntly
msfigariuszinnueayilaidu
Chemistry of aliphatic and aromatic compounds. Polymers. Carbohydrates.
Amino acids. Proteins and lipids. Application of ultraviolet and infrared

spectroscopy in functional group identification.

UUANISIANBUNIE 1(0-3-0)
(Organic Chemistry Laboratory)
Fradunew: (1) 513 104 UjTRnsiadisild 2
513 250 wpiiduvisd viseeassuniauiulivesnin 10 dUanv
v (2) 513 104 UjTRnsiedivily 2
513 257 nfidun3siugiu wieoradsundoudulidennin 10
dUnii
MIMAasdAgIfuNATANITLENLALNTY Iﬁu%qwé nsAnwufisenves
ansusEnovasdnhAniazelsunfin N1sduATIERENTBUNIE
Experiments on separation and purification techniques. Studies of aliphatic

and aromatic compound reactions. Synthesis of organic compounds.

42



513 341

513 343

514 107

oAl 1 4(4-0-8)
(Biochemistry I)
Fadunew: (1) 512 101 T3inewily 1
513 250 LATIBUNSY
38 (2) 512 101 F¥Anevialy 1
513 252 \p3BuvsY 2
Tassaauazvihiivestaluana toulsiuasdmdsnumans wunueddunagnis
AIUAN MINURAZNITHANIBNTBITaYaTIRLgNTIY WuFdmnssy
Structures and functions of biomolecules. Enzymes and bioenergetics.
Metabolism and regulation. Storage and expression of genetic information. Genetic

engineering.

UUAN15¥LAdl 1 1(0-3-0)
(Biochemistry Laboratory 1)
FwdeRuneu: (1) 513 255 UfURNSIATBUNSE
513 341 Fuall 1 Wseoassunseuiuliddesnin 10 dUnv
39 (2) 513 254 U{UAN5IATBUVSE 2
513 341 Fuall 1 Wseoassunsoudulidesnin 10 dUnu
nsnnaesienndosiuiioniluseiv 513 341 Fuedl 1

Experiments related to the contents in 513 341 Biochemistry |

Nandilugu 4(4-0-8)
(Fundamental Physics)
Feule: dwsuinAnwangineimanialdlyandniand

namanivesingnis Msduazadu pdudes weslulewiind namanivosued
e wlmdnlidn Wifnszua Sidnnseindidesiu Vimumans Handgelml

Mechanics of rigid bodies. Vibrations and waves. Sound  waves.
Thermodynamics. Fluid mechanics. Electromagnetism. Electricity. Introduction to
electronics. Optics. Modern physics.
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514 108 UjUANsWANdNugIu 1(0-3-0)

515 205

518 201

(Fundamental Physics Laboratory)

Jndedudeu: 514 107 Fandfugiu wieeaisaundensulsivosndt 10 U

Souly: dwiuiin@nwenginermaniillldanuiviand
nseaesiidenndesiuiionilusein 514107 Mandiugu

Experiments related to the content in 514 107 Fundamental Physics.

AAAEIMIULNINGIAIENITININ 3(2-2-5)
(Statistics for Biological Scientists)
Adadfuniow: 515 201 adRugIy
Fouly: dwsutn@nweuginenmansililyauivada
MsATERaTILUTUTIL MITuALNTIIRaelow Misuliisuidangnng
AATINANULUTUTIUITIN MIannenviaa NMsinAuduiusd1niun1sen1sas ns
anney  aedafnegneing msnsziingdn msldlusunsudniogulumsinszi
Analysis of variance. Basic experimental designs. Multiple comparisons.
Analysis of covariance. Multiple regression. Measures of association for
contingency tables. Simple logistic regression. Probit analysis. Utilization of

software packages for analysis.

a2 Ineily 3(3-0-6)
(General Microbiology)
Fdafuniou: *518 202 UjTRns9atainenly
* 91aLseunseuiule

Msnszane dugiuinet uasmsiinduiuvesuuaiise Thfauazs wmedadase
Fouaznaiiudnwgdun3s unmnudndesiuinfulasaduasminfiveased w
WIUBATY ugAansueaunId nMIneuauesvelszuugiauiy Uselevluaslnuves
aun3d

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.
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518 202

518 203

518 204

518 205

Ujiian159adameniialy 1(0-3-0)
(General Microbiology Laboratory)
Adiafuniou: *518 201 9aTrine iy
* pralsgunsouiule
UftRmsfiaenadesiuidevluseivn 518 201 9aFvineily
Laboratory work related to the contents in 518 201 General Microbiology.

wuATILIEINEN 3(3-0-6)
(Bacteriology)
Artadunew: 518 201 9atrinevialy
518 202 UfRn1s9advinewily
* 518 204 UHURN1sUUATISEINe)
* 9raLseunseuiule
Fusiner mamsides nMsuunvdevesuuadie a3sinevesuuadiGouay
NSAIUAN TUGAANTYRILUATILSY
Morphology, Cultivation. Identification of bacteria. Bacterial physiology and

regulation. Bacterial genetics.

UjUAnIsuuaiieInen 1(0-3-0)
(Bacteriology Laboratory)
TIAUNDU: * 518 203 WUATILTEINEN
* graseunseuiula
UfTRnsaenadosiuitionilusieiun 518 203 wuafiGeinen
Laboratory work related to the contents in 518 203 Bacteriology.

Wing1anen 3(3-0-6)
(Mycology)
Awdiafuriou: 518 201 9a¥rineinly
518 202 UftRn159advinewily
* 518 206 UURN15LHAATIINEN
* 91asguniauiule
douguiven aunsuIsukasiinAIng1veIn Usslonliavinyresm
Morphology, taxonomy and ecology of fungi. Beneficial and harmful effects

of fungi.
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518 206

518 207

518 301

UHURNsHAI1INen 1(0-3-0)
(Mycology Laboratory)
FuTadunouw: * 518 205 Hn1INE
* gralssuniauiule
‘Uﬁﬂ’amsﬁaamé’aaﬁuLﬁawﬂumaf‘m 518 205 WiA1INY
Laboratory work related to the contents in 518 205 Mycology.

auUaanfen1sgInInluissufufinisn1egadinane 2(2-0-4)
(Biosafety in Microbiological Laboratory)
dsAunou: 518 203 wuATIIEINYT
518 204 UJUANSHUATISEING

ANUF1AYVDIANUUADANENINTININ FLAVVBIANUADANENINTINNLAY
11nsgunURoAluTesfiRn1sgatiinet mtlestunsvuidougduandon gunsal
dmsutiostudunseanqdunad desyisfimsuiRseqauridnelsn

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.

1a5a3nen 3(3-0-6)
(Virology)
Adafuriou: 518 201 9a¥rineinly
518 202 UftiRn159advinewily
* 518 302 UURNsInesa
* graeunsounule
dugiuingt asaUszneunmnaiivazeunsuisiuvedlisa AIsLRNSILIL A3
YAVIN9NUVDIISH HANTENUVBILISERBLUATISBLALITAaERT NISHUATILHLALUNUIN
vodumesiiaseu nsiinlsaanhsaluiis 403 uazau Msitadelsaiinonlada ns
nziaedlata
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.
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518 302

518 303

518 304

UfuRn1slaFadnen 1(0-3-0)
(Virology Laboratory)
FrsRuneu: * 518 301 Inelada
* pralsgunsouiule
UitRnsTiaenndestiuiienlusedn 518 301 h¥aiven
Laboratory work related to the contents in 518 301 Virology.

WUFANANSVRIRAUNTE 3(3-0-6)
(Microbial Genetics)
Artadunew: 518 201 9atrinevialy
518 202 UfRn1s9advinewily
* 518 304 UJURNINUGAanTUaIaun3e
* gralsgunsouiule
N138LATILNAITHUFNTTUVDIRAUNTE NIIAIVANNITLARIDBNVRITUY N13NATY
fiug nMsuanasuansiugnssy mavdiuvesiiiule ugimnssunasnsusznd
Synthesis of microbial genetic materials. Control of gene expression.
Mutation. Genetic ~ exchange. DNA  sequencing. Genetic ~ engineering  and
applications.

UuANsWugAEnIvaRaUNIE 2(0-6-0)
(Microbial Genetics Laboratory)
deRuneu: * 518 303 fugAansUDIRaUNTE
* 91aLseunseuiule
UftRnsfiaenndesiuidevlusein 518 303 Wugmanivesqdunie

Laboratory work related to the contents in 518 303 Microbial Genetics.
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518 305

518 306

RANTUINYD 3(3-0-6)
(Immunology)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advanewialy
* 518 306 UjURN1sniAuiuIne,
* graseuniouiiule
FPUUNNANAULAZNTHAILY N1INTEAUTLUUNNANAY LOURUDALAZLOUALIY N3
navauodroITruuiiduiuLuuliTwme seuuaundiuus Lvesalanauunidad
aouwéng lalalatl nsnevaussszuuglAuiuLUUEINeSaLaZLUUWAgaNS HANNIS
warnsUszgndesU fidsnoufiaunouiued plidududenisinde Yadu msUgne
o¥07¢ Qiduifuinevesiiosen nisinevaussuasmeuausieusuRLIuYaAULEY O
T giAuduunnses nsshulaegiauiu
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.

UfjuRn1snliAuiuanen 1(0-3-0)
(Immunology Laboratory)
Adafuriou: 518 201 9a¥rineinly
518 202 UftRn159advinewily
* 518 305 iANTUING
* 91asguniauiule
UftRmsfiaonndesiuideniluinn 518 305 giiduduinen
fns@nuuenaniud
Laboratory work related to the contents in 518 305 Immunology.

Field trips included.
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518 311

518 313

Fanenveadin 3(2-3-4)
(Mushroom Biology)
JvUsAuneu: 518 205 W58
518 206 UjURn151ins13INen

duguinen eynsuistu duaiven fugamans a35Ineuasivine1vosdin n1s
NI AR RATMNT Y

finsfinwuenaniui

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

Field trips included.

@YY INIAU 3(3-0-6)
(Soil Microbiology)
AUsAUnNeU: 518 203 WUATILSEINYN

518 205 Wins1INeN

a6 Yl

AMAINVRIINTY BUNIEIng luAu WAYHANTENUABNNTYINUVBIRRUNI I ta
aane AdFiluiu nqueduridluiuuasminfivesdsdFinmardrouinuuesaiveu
lulnsiau vieanesa anuduiusseninennivuazadunidlulsloailes nseysng
AUNAINTANEVDINITYINUYBIAUNITRaEHANTENUADNITINUVRITEULTARY
TBNITIATILANUNAINTAIENNTININUAENTI91U099a8 uNTEluRY N153nnIs
STUUINYAsLATHANTENUADAAAINaTesTInwluAulusEUUIN YA SUUUE DY

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.
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518 314

518 321

518 322

U URAN159a2 N m1enu 1(0-3-0)
(Soil Microbiology Laboratory)
wdefuneu: * 518 313 9aTIINYINNAUY
* gralssuniauiule
UiiRnsiaenndestuiiioniluie 518 313 9T2inemisiu
Laboratory work related to the contents in 518 313 Soil Microbiology

8YIINY1VDINAAT MUY 3(3-0-6)
(Dairy Product Microbiology)
Artadunew: 518 201 9atrinevialy
518 202 UfRn1s9advinewily
* 518 322 UJURN1590¥ I 1vaIHEn iy
* grasuundouiiule
autRvosiuy Yauvisluiuuuarnisiidevesihundiinanqgdunis qBunis
AAlumswannansausiunviaiieg nsudn guAu1a 1IRTgIUATHERLAENIAIUAY
A yesHAnSusiun maluladlmififeadosiunandosiu
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.

UAURANI598TIIN1VBINAAN MUY 1(0-3-0)
(Dairy Product Microbiology Laboratory)
FwdeRuneu: * 518 321 aTVIN1VRINGAT eI
* gralspunsouiule

UftRnsfiaenndestiuidenluiun 518 322 9ainewesudnfnsiuy

fins@nwuenaanuil

Laboratory work related to the contents in 518 322 Dairy Product
Microbiology.

Field trips included.
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518 323

518 331

Tuslulefnduaznilulofind 3(3-0-6)
(Probiotics and Prebiotics)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advinewily

Finewarmsdasuwuniusiulefind wiasiiuuazesiusznaumaaiivesmilule
and lulaslulouwaglusluledind unumveduslulednduasniluledndsaguninvesau
wagdnd nalnnsiauvestuslulednduaznilulefnd nanfusieomsiloguninuas
ANANMNNLATUINIT ATNAIDNATINAUNNAUFUN N ANUUaDATENDIMITUAEAY
Fotsdu weluladfiiedestulusiulefnduasnslulefing

Biology and classification of probiotics. Sources and chemical composition
of prebioitcs. 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.

I menazinaluladvesdan 2(2-0-4)
(Yeast Biology and Technology)
Aradunewu: 518 201 9adaine1vialy
518 202 UFUANNTaTIne vl
* 518 332 YURn1sTIneasinalulagvesdan
* gralssuniauiule
aynuis lnssadie wihilkaziuunuedduvesdad ugnssunaznisuuUseans
Wugvesdan Baduarndniueianndadlugnamnssy saumansvesnsudnuazinalulad
msudn welulasluifiAedesiudad
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.

51



518 332

518 333

518 335

UfuRnsimeuasinalulagvastad 1(0-3-0)
(Yeast Biology and Technology Laboratory)
dsAuneu: * 518 331 Iinelazwaluladvedas
* gralssunsauiule

UftRnsiiaenndestiuidonluivn 518 331 Tiveuasimeluladvosian

finsfinwuenaniui

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

Field trips included.

wadan1siushwgaumse 2(1-3-2)
(Microbial Preservation Techniques)
Artadunew: 518 201 9atrine1vialy
518 202 UfURn139advinewily

Lmdwaﬂqﬁuw%‘é gsiaeate ndnns L‘VlﬂﬁﬂLLazmmw@mmmv\maﬂmilﬁu
Snw9aunse

finsfinwuenaniui

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

Field trips included.

walulaguaes 2(2-0-4)
(Fungal Technology)
JuUsAuneu: 518 205 1513981
518 206 UfURN5LHAATTINE

unumresniieadastumaluladnisléusyleviannieulssl vioanseneg 9157
Tumsgaamnssu TnglamziiAsadesiuemsuazen maluladiusinmnisuess
nsUszyndldinalulagvesslunienisinens

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.
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518 336

518 337

518 338

Uian1sinalulaguassn 1(0-3-0)
(Fungal Technology Laboratory)
TIAUNaUL: * 518 335 Alulagvedsn
* gralssuniauiule
UfoRnsTiaenndestiuiilonluiv 518 335 walulabvess
finsfinwuenaniui
Laboratory work related to the contents in 518 335 Fungal Technology.
Field trips included.

wialulagvaslwanlunuaiitse 3(3-0-6)
(Cyanobacterial Technology)
F10sAUnoU: 518 203 WUATILIEINYT

Fvenazn1sindnunveslrelunuaiitss unumedinaineiveslaeily
wuafise nsUssendnanalulagvesleenlunuaiiiiedmsuamunduaians 91113
o TLEs Wewdddinmuaraug nansenumsinainevedeelunuaiiSefiade
a3ty anunsaitagiunaglondluewandniunisidleelunuaiiiselugaamvngsy

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.

UuAnsmalulagvadleelunuaise 1(0-3-0)
(Cyanobacterial Technology Laboratory)
ITIRUnDUL: * 518 337 alulagvaslwailuluaiilse
* graisuniauiule
UfTRnsiaenedostuitionluin 518 337 walulafvesleeluwuaiise
Laboratory work related to the contents in 518 337 Cyanobacterial

Technology.
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518 339

518 340

nsUsEiuANIWiRIU{URNTS ISO 17025 2(2-0-4)
(Quality Assurance ISO 17025)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advinewily

formuarhluidhemnuansnvesiesjiRnmeseuuazasuiiioy 1msgiu
nsUfURnudmsuTTIUAMNMiRIU TR . 17025 msUszendlddeniviun
dan. 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.

N135UsENUAMAINBINIT GMP tag HACCP 2(2-0-4)
(GMP and HACCP Food Quality Assurance)
Aradunewu: 518 201 9adrine1vily
518 202 UftiRn159ad2anewialy

TWsunsufiugruduardnunzeinis WANLNeIIEMSTRIUATHEN DM
aunIdivtenmun GMP M3UsEEnd GMP N MugLasuInggIueIms Jaunsdnu
SYUUUTENUAMAINEIMS HACCP maﬁmumm%nqmﬁﬁmmuqu N1395UIELUTZUY
HACCP

finsfnwuenaniud

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 included.
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518 341

518 342

a2 Inemsdananday 2(2-0-9)
(Environmental Microbiology)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advinewily
N13N3¥LUATUNUIMYBIRAUNIELUFY thuazeinia Hadeiifinasioninaiames

AuN3Y nsiudegsuaznIsunydn N15AATLEUSINMeRAUYSE nsteyaany
W3OS HNANNVRIENTBUVShazaallaeaunIdlusssuyid JadedAnyilinasie

o

& a

mMstesamevidensidenanmieqdunid qaunidiviliAnuafiv msUszendedunid
Tunsuitymawindo

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 problem:s.

UjiAn153a39memedeuandon 1(0-3-0)
(Environmental Microbiology Laboratory)
Adfafuniou: * 518 341 JaTInemEadey
* 9raLseunseuiule

UftRnsfiaenndestuiienlusedn 518 341 9airingmddandon

fns@nuuenannui

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

Field trips included.
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518 351

518 361

Tsauazguamludadiy 4(2-6-4)
(Diseases and Health in Aquatic Animals)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advanewialy

nenamans a3sinewasgfiduiuresdniih natnsvesszensdniih lsadin
dornuuaitde suaglha niaifanedaninaslsn Ejfumwé’miﬂfﬁ N15eusNYRAENS
Famsdorithlndgniusitudulsauasdymanam malaililunuide

finnsfnuuenaniud

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 included.

qﬁuw?é%au%’augmasmﬂﬁﬂmﬂwqmﬁym 3(2-3-4)
(Hyperthermophilic Microorganisms and Cultivation Techniques)
J10sAUneu: 518 203 WUATILIEINYT
518 204 Uﬁﬁ’ammmﬁﬁsﬁmm

aummmu AsUsY EJﬂG] LL%@Q%@Q%@UWiH‘U@Ui@UﬁQ ﬂ’]iLﬂ‘UWﬂEJEJN ﬂ']iLG]iE’JiJ
EJTVi’liLaENL“UEJLLUUIJﬁEJ@IEJEJﬂGUL"i]u WMALANITINTY Laawaummamauauwuﬂaam
29NTLIU ﬂ’ﬁLLEJﬂL"UEJUiZjV]ﬁ ﬂﬂiﬁﬂ‘i‘fﬂ‘gﬂﬁ’]\‘ul’auﬂ’]iuU’«J’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.

Morpholosgical studies and enumeration of cells.
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518 363

518 371

=

AUNAINNAIINITININVDIRAUNTE 3(3-0-6)
(Microbial Diversity)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UftiRn159advinewily

TiwuN1swar A0 UNSY mia"fmfﬁ"}LLuﬂ%ufumauﬁééfaslmmﬁuﬁué
yafugmansszivluiana lassaanasmihivesssnnsqdunsd mmmannvalenis
WUFNTTUVRIUTEYINTRAUNTE  ANUNAINNAIBYVBININTTULUNUATUVRRAUNTE Fluy
YosqduvIsuaziumiluiind n1sunsnszaouaznsinsstinvesgaunidlussuuied
Unduarluszuuinaiisuuss Ujduiusseninsszansqduniduazaaidinau Jade
AnndonfiiinasoaiTine1vesqdund walanAdeiuiiamiwasaunainvais
NNVDIAUNTE

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.

inwznnsanunedanguiiaruiirladmiunuideniegadaine 1(1-0-2)
(English Reading Comprehension Skill for Microbiological Research)
Goulv: TngauBugouvesniaiueadinen

Tinwennse1u Fnwenshumménrinlinsvanuiuniafouasdniluauide
99a%IMeN Hnalun1seunuITen1agadling

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

Practice in microbiological research reading.
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518 391

518 401

518 411

WUULEUELATINITINY 1(1-0-2)
(Project Proposal)
Houly: dwsuindnwanaiivigadniner $uli 3 July

nansITemeinermans nsnaunuuise msdviudeyauazdsiiarinig

a s

Weeans MsWukuuaualasNIsuarsgiTeatuauysel Msdiauenanuidy
angdns euavsUnswazninddunisdyan
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.
Fraumamaniiiodu 2(1-3-2)
(Introduction to Bioinformatics)
Artadunew: 518 201 9atinine1vialy
518 202 UfRn1s9advinewily

udeyanstiauwmanans n1sldgenuaslunsiiaseiddunsafianddnuas
nsnagdly NMsTuunaNTImuInsAnug lassadnauifvesanelndiulng

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

polypeptide chain.

@YIINYINNINIINEAT 3(3-0-6)
(Agricultural Microbiology)
AUsAUNeU: 518 203 WUATILSEINYN

518 205 WiRT1INEN

' '
a a da a 14 % [

@5‘14‘1/1%&?&@13ﬂizmumﬂamaumwmm%aanumamwm ’Jgﬂﬂﬂuimmu

Ufduiussenineiiviazadunid aunidnondeedsiuiuiivuasafunidinelminlse
A IS)

il
a o Ay v aa a o ¢
dunidnldlunisaivaulsaneni19@73suaslundndusinianisinyns

Wy 9
wieluladTanmuagiusimnssuvesgdunidlunmanisinues Insduinnluideiiesd
\Aeados

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.
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518 412

518 421

518 422

UUAN1598% N MIMITN AT 1(0-3-0)
(Agricultural Microbiology Laboratory)
Awdefiuneu: * 518 411 98TIINYINNNITNYAT
* gralssuniauiule

UiiRnsiaenndastuiiionlusede 518 411 9932 inemamsinuns

finsfinwuenaniui

Laboratory work  related to the contents in 518 415 Agricultural
Microbiology.

Field trips included.

a2 mse I sagunIW 3(3-0-6)
(Food Microbiology for Health)
Artadunew: 518 201 9atrine1vialy
518 202 UfURn139advinewily
* 518 422 YFURNNI9TINe M0 M TTioguA M
* grasuuniouiiule
navudlouqdunisluemis Jadesineg flinasensdemdsvesers vinnis
dosriumsiiideresonms aunisnivsslevideauaiw mavinaese s mnsgiu
9IMNINNRATIINYT NTAIVANALNINDINNT
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.

UjiiAn153aT2menn1semnsiiegunm 1(0-3-0)
(Food Microbiology for Health Laboratory)
Jw1deAuneu: * 518 421 ﬁ;a%ﬁwmmqmmﬂﬁaqmmw
* graisuniauiule

Uﬁﬁ’amsﬁaamﬁaqﬁ’mf‘jawﬂus’]sﬁém 518 421 9a¥Ang e wsLitaguam

fins@nwuenaanuil

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

Field trips included.
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518 431

518 432

walulaganannssuaingaunsd 2(2-0-9)
(Industrial Microbiological Technology)
Wwdsduneuw: * 513 341 Fuadl 1
518 201 9a¥7inegTly
518 202 UFUANT9aTAne vl
* 518 432 YURMnaluladanavnIsuangaunsd
* 9raLseunseuiule
NSUENLALANNTBIRAUVSE NIHAMLIAENUSIAUNTE N1IHERAUNTILaTNANER
NnAunERTustlevinsenamnssy Jodosneg MAsdesiunssuitnsndnuasnis
ATUANNITHER
Isolation and screening of microorganisms. Microbial strains improvement.
Production of useful microbes and microbial products in industries. Related

factors in production processes and control.

UuAnsmalulaganamnssuaingaunse 1(0-3-0)
(Industrial Microbiological Technology Laboratory)
FwdeRuneu: * 518 431 wiAlulaganavinssuaInaumsy

* 9raLseunseuiule

UfdRnsnaeneaesiuiilentlusiedyn 518 431 nalulaganainnssuain
qaUN3e
finsAnwuenanuil

Laboratory work related to the contents in 518 431 Industrial
Microbiological Technology.
Field trips included.
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518 433

518 434

wealulaBnssindesdu 2(2-0-9)
(Introduction to Fermentation Technology)
Awdiafuriou: 518 201 9a¥rine iy
518 202 UfiiRn159ad2anewily

nsmvasnAlulagnsvdn aunamansveINITasyveIRaunId n1sUTuUR
aeitug  qdundsidanuddlugnamnssy dmifnuaznisldou omadsade
dmsunsndinlugeamnssy nMawieuiude nsvviunsmdinuuusieg mafuiien
NanARLarN1TViTlUTanS

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

Ufamamaluladnsusindasdu 1(0-3-0)
(Introduction to Fermentation Technology Laboratory)
Syaduriou: * 518 433 waluladnmsminidosdy
* gralssuniauiule
UftRnsiaenedostuitionlusein 518 433 imeluladnmsustnidou
Laboratory work related to the contents in 518 433 Introduction to

Fermentation.
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518 441

518 451

a2 Inenlumstesaatsansuazn1sfidnansivneuindon 3(3-0-6)
(Biodegradation and Bioremediation Microbiology)
Awdiafuriou: 518 201 9a¥rineinly
518 202 UfiiRn159ad2anewily

ANEARY ununkaznalnuesgiunidlunistesaansuaviidnansuaiudunsd
warvefuniduudeulneniuuazhiiussuusunuedfu nisdesaasuaznisdiinuadiv
ngud1e laefanssuves  aunsd nsuszandldqdunsdlunisdevaarsuazundn
vavludanndouuazaingnamnssy winnsaumalulaflunisdosaarsarsuaznis
Undnansuanivluseiugnaimnssy

finsfinwuenaniui

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 included.

A136UATN 3(3-0-6)
(Antimicrobial Substances)
Adafuriou: 518 201 9a¥rineinly
518 202 UftRn159advinewily

miﬂﬁamm‘umuﬂmaumﬂmauaﬂLLa n1elusnenig %ummmﬂgmuma”
mimu‘umﬂmLﬂ'ﬁv‘mﬂwamu%aﬁw ﬂaiﬂm'ﬁaaﬂqwﬁmmu%%w N13A081 N3
nagounLlIveuTase mmmuf\gaﬁu‘w mmmemmﬂimmﬁummmmuﬁgaﬂm N5l
15y grdtaufsaazUuiitonsenineet mslderduniugadnuenianisuwng
nsAnwevd nsuaneUfTaue

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.
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518 453

518 461

sARnLYe 3(3-0-6)
(Infectious Diseases)

Awdefuneu: 518 305 HilANMUINYT
AUAUINg

a wa a

518 306 UfUsN1I9
nsnelsnvaagdun3s manareuNIuTiAnel MinuaNgAun3s Tsadadelny
nsmelauarduia TsaRndenisems Tsandolneiiuaadunme Tsdnideandns
TsaRndomanaduiius Tsnfndennduindouuasgifng nisaiuadaniduiuy
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.

#3931V UANLTE 3(3-0-6)
(Bacterial Physiology)
TIAUNDW: 513 341 TAdl 1
518 303 WugFNaNIV0IAUNTY

LWNUDATUVBINGU NALNNITAIVANLULNUDATUVRIMUATIS BUATD LAY N3
auossodnd1 waded msuldfnvimeaisinet AnwuazeAvsieunanuidenis
A37INEN

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.
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518 463 lafaInenszauluana 3(3-0-6)
(Molecular Virology)
F1dsAuneu: 518 301 Anelasa
518 303 WugrFNanIveIaUNTY
513 341 Al 1
nmsaneuuuilunveshisa nsaeasawaznalnlunisaivaunisasneensiduieii
swaveshisa nszurunIsAnLAsesIduesand I snensaneunisuUalusauliSa
iinsnee Msuanseenvesiuliia msdnanslsiudduveshiaieasadulsiulaa
nszvrunsTnsudueynahia weldafidenldluiesujiansiedfonisifiuduiu
54
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.

518 491  &uaiun 1(0-2-1)
(Seminar)
Goulv: TngauBugouvesniaiugadinen
dunnludeiiaulanisgataine lnsanuiiureuveanieivgadaine
Seminar on topics of interest in microbiology as approved by the

Microbiology Department.

518 493  1AT391UII 1 2(0-4-2)
(Research Project I)
TIAUNDU: 518 203 LUATISEINY
518 205 LHA1ING
518 301 Inenlasa
msideluihdeiiaulanisnadrinet agldmsuugsiveseansdivinm
Research on topics of interest in microbiology under the supervision of an

advisor.
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518 494

518 495

518 496

1A5991U4798 2 3(0-6-3)
(Research Project II)
ITIAUNDUL: 518 493 TAs9uidy 1
mdeluideiiiaulanisgaivinesieilosnnn 518 493 lnssanAde 1 aneld
MIuUzIYese1ETIUI N
Research on topics of interest in microbiology continuing from 518 493

Research Project | under the supervision of an advisor.

NSRNIIY 1(laifosndn 90 Hala)
(Practical Training)
Aradunewu: 518 201 9adaine1vily
518 202 UfURn1359advineily

Souly: Svifanadu s wie U

AnUFoRnumMatiineuszendlusiesufoinsgmanvnssuvdeanndudilasy
ANILALYDUIINAIAIYIFATIING

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

Department.

avnafne 3(lsitfosndn 300 Hlug)
(Coopertive Education in Microbiology)
1dsAuneu: 518 493 1As9uiTy 1
AnufoRanuluaniunadgsoiensuiisadesiunumagadaine Anwiisnns
NER N15AIUANAMATH NsTLNERAusiLaz/mSenisufladamiaulasanuildsu
ueunneneldmmuauvesitugmsluaniuUsznouns waze191sEiuinm
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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