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2.5 wnumssulidauasgansamsanmlusses 59

INYUVAUILYY
o Umsfinen
un
2565 2566 2567 2568 2569
1 70 70 70 70 70
2 - 70 70 70 70
3 - - 70 70 70
q - - - 70 70
37 70 140 210 280 280
Suuddafinaiavay - . . - 70
INBNUAATUNILEY
oy Un1sfinen
2565 2566 2567 2568 2569
1 60 80 80 80 80
2 - 60 80 80 80
3 - - 60 80 80
i} - - - 60 80
571 60 140 220 300 320
Srunuddniimnainezay - i - - 60
2.6 SUUTTUUATULAY
2.6.1 9UUTBUIUTIBTU (MUBUIN)
NV
S18aZBEATIBTY Ysuuszane
2565 2566 2567 2568 2569
ASIILTELNSANYN 2,282,000 | 2,396,100 | 2,515,905 | 2,641,700 | 2,773,785
(Wu1918)
UUSEUUUHUAY 1,000,000 | 1,100,000 | 1,210,000 | 1,331,000 | 1,464,100
25785 3,282,000 | 3,496,100 | 3,725,905 | 3,972,700 | 4,237,885
INBNUAAUNILEAY
SUAUDYATIBIU Vsuuszunm
2565 2566 2567 2568 2569
AsssuLeunsAnw 1,956,000 | 2,803,600 | 3,083,960 | 3,392,356 | 3,731,592
(WnTn8)
JUUTZI UL LAY 320,065 352,072 387,279 426,007 468,607
85U 2,276,065 | 3,155,672 | 3,471,239 | 3,818,363 | 4,200,199
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FAUDYASIBINY UYn1sfAnw
2565 2566 2567 2568 2569
1. Juymanng 648,664 675,766 702,962 731,248 731,637
2. QuANHuNIg 1,834,615 1,841,560 1,848,853 1,856,510 1,865,700
3. AU 541,865 547,283 552,755 558,282 563,864
U181 3,025,144 3,064,609 3,104,570 3,146,040 3,161,201
Fuuldn 70 70 70 70 70
AlgIesoitan 33,326 33,659 33,995 34,334 34,677
INTUVAAUNILLEU
$18a2198A5I8TY Unsiinwn
2565 2566 2567 2568 2569
1. JuyAaINg 390,363 429,399 472,339 519,573 571,530
2. uanbunis 1,217,200 | 1,338,920 | 1,472,812 | 1,620,093 | 1,782,103
3. uau 205,000 293,833 323,216 355,538 391,092
523518918 1,812,563 | 2,062,152 | 2,268,368 | 2,495,204 | 2,744,725
UULER 60 80 80 80 80
A lgIeRevlan 30,209 25,777 28,355 31,190 34,309
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3. wingAsuLazanTfaay

3.1 vangas
3.1.1  dumiieia
NUMWMLRATINARBANENGAT lifiesndn 125 misein
3.1.2 laseairmdngns
3.1.2.1 vuandviAneialy Litleendn 30 wuaefin
1) nauansvetailqy lidesndt 3 wuefn
2) nguansemaniwigUsznounts Lidesndn 6 wiefia
3) AguansEAwIfuNsdBans lideendn 13 wiiefia
4) nguanszwaidiosinenavwadiadlan Litdeendn 5 wiaedia
5 nauinguvsemans Lideand 3 wiowfa
3.1.2.2 MUINIVNRNY Lifiound 89 miaehin
Ny 23 wuwin
T nanzliAy 51 wuwfin
Frnamziden litesndn 15 wuaefin
3.1.2.3 WAV ADNIET liveendn 6 wiawehn
3.1.2.4 ¥ARNY litiasndn 120 dalua
3.1.3 Te3vlundngns
(1) mnendnwvily litesndn 30 wiefn
1.1 nquanszegfilay Lidesni 3 wiefn
011750 AINTTUNAANY 1(0-2-1)

(Physical Education Activities)
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Wilandendeudnlitesndt 2 mhedn Mnmedvilumnedndnwmly nquanszeg
HGH
1.2 nguansemansuiigusenaunig lidesndt 6 wiwhn
WiandenSoulidesni 6 miein vnsginlumnaindnuiily nguarsyenans
WU TENBUNTS
1.3 nguanszawfunisioans lidesndn 13 wawin
Jnmwnalsema 1 M €(--)
Jnwing 3(--)
Fasaume/monfiames livdeend 1(--)
1.4 nguansznaiindlvauazwaiiisslan Lidesnd 5 wmiefn
01999111 Famsuviawsufy 2(2-0-4)

(Knowledge of the Land)
waylviddndeniseudnlitdesndt 3 wiwein 1nsedulumuasivdnuvialy ngy
ansznadodlneuaswailiodan

1.5 nquanszguvterans litesndn 3 wihefin
WiiandeniSeulitesnin 3 miedn ansginlumneivdnwwily nguass
quviteAans
(2) v AN laidesnin 89 wuawfin
2.1 Jvmnu 23 Weie
01403111 afivialy 3(3-0-6)
(General Chemistry)

01403112 UfURMsLATIATY 1(0-3-2)
(Laboratory in General Chemistry)

01417111 uARAGA | 3(3-0-6)
(Calculus 1)

01417112 upagad i 3(3-0-6)
(Calculus Il)

01420113 UjURn1sWANS | 1(0-3-2)
(Laboratory in Physics 1)

01420114 U{URMIAANE Il 1(0-3-2)
(Laboratory in Physics II)

01420117 WaAndugu | 2(2-0-9)
(Basic Physics 1)

01420118 WandHugm I 2(2-0-4)
(Basic Physics II)

01422111 wanana 3(3-0-6)
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01424111

01424112

(Principles of Statistics)
NANTINEN
(Principles of Biology)

FinennAU{URns
(Laboratory in Biology)

2.2 A anIg U

01402311

01402312

01402313

01403221

01403222

01403231

01416311

01416312

01419211

01419213

Fuedl |

(Biochemistry )

UuwnsTuad |

(Laboratory in Biochemistry |)
Fuadl

(Biochemistry II)

\pildun3d

(Organic Chemistry)
URTRNsAdiBun3d

(Laboratory in Organic Chemistry)
Ysunaimsiginnaall

(Chemical Quantitative Analysis)
wanWugeNans

(Principles of Genetics)
WugeansnAUfURNTS
(Laboratory in Genetics)

adIne iy

(General Microbiology)
@iTInewhlumeufsinig
(Laboratory in General Microbiology)

01419325** 573181

(Mycology)

01419341** wuaiseie

01419351

01419361

(Bacteriology)
A35IME1V04TAUNSE
(Microbial Physiology)
Weniiauiiu

(Immunology)

** 183UTUUSe

3(3-0-6)

1(0-3-2)

51 UUBAA
2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

3(3-0-6)

1(0-3-2)

3(3-0-6)

2(0-6-3)

3(2-3-6)

3(1-6-5)

3(2-3-6)

3(2-2-5)
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01419371 ¥UUNUGNTIUVRRAUNTE 3(3-0-6)
(Genetic Systems of Microorganisms)
01419391 msldimsesdlouazmstansimanild sy 2(0-6-3)

1Y@t Inen
(Instrumentation and Chemical Analysis for Microbiologists)

01419411 MTIYUAEMTINZIANTAGIAUNTE 3(2-3-6)
(Microbial Cell Growth and Cultivation)

01419424** la¥ainen 3(2-3-6)
(Virology)

01419497  duuun 1
(Seminar)

01419499  1ATNUTATTIVE) 3(0-9-5)
(Microbiology Project)

01422431  @RANINYIINGN 3(3-0-6)

(Statistics in Biological Science)

23 Ananieiden lLidsanin 15 wuiwda
itdndeniteuneivluavigadvinetlusia 014190« Snnulivesnin 12
(] - - ﬂ‘ A:J 2/ 1 = s 1 = 1 dy
WHEAN Lay/MIadenseuiunnineiteddn 3 uuena anmetasedivnelul

01008211 Tsafieiveniosiy 3(2-3-6)
(Introductory Plant pathology)

01008451 lsAneinenseauluiana 3(3-0-6)
(Molecular Plant Pathology)

01008468 Foavelsnity 3(3-0-6)
(Plant Pathogens)

01052211 LﬂﬁL%ﬂﬁﬂéwﬂammﬁy’ugagm 3(3-0-6)
(Fundamental Physical Chemistry in Food)

01052312 @1msuazlAtuINg 3(3-0-6)
(Food and Nutrition)

01052321 ui‘mn‘ssn’iummﬂsgﬂmwﬁ 2(2-0-4)
(Innovations in Food Processing)

01052341 WIMTFIULALNHUUILDINTT 2(2-0-4)

(Food Standards and Regulations)

** $e3UTuUse
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01052432 NFLUIUAITHANDMNS 3(2-3-6)
(Food Processing Operations)

01254311 @¥IIMEIUTEUS 3(2-3-6)
(Fishery Microbiology)

01401114 wgnumanivaly 3(2-3-6)
(General Botany)

01402482 FuALNISLNEAT 3(3-0-6)
(Agricultural Biochemistry)

01403232 U{UANsUSINadeszinnaall 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)

01403432 wannmsusyiununmluiesiansinses 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)

01403441 Fanuilu 3(3-0-6)
(Nanomaterials)

01416424 mswzdsiieideiitonisdrernduludiy 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)

01416441 Wugramsvesraditody 3(2-3-6)
(Introduction to Cytogenetics)

01419372 Fresauwmamansdmiutingadaivien 2(1-2-3)

(Bioinformatics for Microbiologists)
01419373 wadienadinessivluanaiugiumegadainen  2(1-3-4)
(Basic Molecular Biology Technigues in Microbiology)

01419390 MsMsBUANNNSONANTRANY 1(1-0-2)
(Cooperative Education Preparation)

01419412 38T IMETIATIER 3(2-3-6)
(Analytical Microbiology)

01419413 ﬂ'ril,ﬁu%'nmﬁaqﬁuw‘%é 3(2-3-6)
(Preservation of Microbial Cultures)

01419414 MTBULALITEUNTIIBINGWNNYATIINE 1(1-0-2)
(English Reading and Writing in Microbiology)

01419415* 2938555UNNaTTING 1(1-0-2)
(Bioethics in Microbiology)

01419423 uandluliedn 3(2-3-6)
(Actinomycetes)

01419426 FAne1veaidia 3(2-3-6)
(Biology of Mushroom)

* g3 nUnlv
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01419427 fanuavdanwalulad

01419428

(Yeast and Yeast Technology)

FIveaznaluladivasdmingvuinian
(Biology and Technology of Microalgae)

01419434** a¥MINYM NN

01419435

01419436

01419438

01419462

01419463

01419481

01419482

01419483

01419484

01419485

01419486

(Food Microbiology)

TN NIULATKEA ST
(Microbiology of Milk and Milk Products)
98T INY19RAMNTTY

(Industrial Microbiology)

T uAEIfuB NIV
(Microbiology of Fermented Foods)
aYIMEMNNITFVIAUIADINS
(Microbiology for Food Plant Sanitation)
naiinlsauaslsnRnid

(Infection and Infectious Diseases)
WwInyAunndey

(Environmental Microbiology)
a¥MIMe BRI TITIE Y

(Pollution Microbiology)
nsdeuanmuastanilosningdurie
(Microbial Deterioration of Materials)
adineanistrminde
(Microbiology of Waste Water Treatment)
aurIlusu

(Soil Microorganisms)
advineluuvea

(Aquatic Microbiology)

al a A
01419487**9a91IMBUNDNITNYAT

01419488

(Microbiology for Agriculture)
TnAing1veqaunid
(Microbial Ecology)

01419489* Ufduiusseninleaniugdunid

(Host-microbe interaction)

* efiynUaln
= senuTulse

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)
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01419490 @unnaFnw

(Cooperative Education)

01419496 130UNIFN19YATIINE

(Selected Topics in Microbiology)

01423113 dainewhily

(General Zoology)

01424281 Fwinednmides

(Introduction to Biotoxicology)

01424311 FVInegramnys

(Industrial Biology)

01424482 AV IMeNUDINANY

(Pollution Biology)

01424483 aunsﬁmuu.ammuwmﬂwmamﬁamw

(Taxonomy and Biodiversity)

01424485 FAUNATUANNKNSNYATUALAITITUAY
(Biological Control Agents in Agriculture and Public Health)
(3) waivIaenas lidesndn 6 wiieia

(4) ASHAY

laitieanan 120

ANV VDAY TAUTEIIN
AMUIIYRaUsTAaUsEI AT uvENgRsIne AansUin a1wivngaiviven
Usenausieiay 8 van Amumuneniil
LI A s a
WwUaIuN 1-2(01)  viuneds Ingnenutauvy
o d = = a
AUAWIUN 3-5(419) Ve @191v1TTIIVE

LavaNsuN 6

- W o ek
NUED FEAUTUU

o w a =l a s:'
LEYAMUN T UANUNUIEAIY

1 wuenq
WU
=f
PUNLD
LB
YUY
=t
PUNLD
=f
PUNYR
=
VU
VUNBEa
LAUEAUN 8

0o ~N O A LN

O

NN NgaTine

nguIgIRaUYEE

NGNIPATIINIAUDMITUALRANNT T

nAATIAYNIHITIY

NANIIPNUETTING

nauAvuNIsWIg Imenlinuiu wavaisnsuay

navIwnuRugrans

nAATINTINYAsLaLAILINAEL

nauimaviadnw 8o Sesewignis dunn warlassay
eie aduinluusiasngy

13

3(2-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
4(4-0-8)

3(3-0-6)

Flal
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3.1.4 WAAILKNUNISANEN
(EwiulanfildidenGouaviafinen)

J d o 1 3 a e 14
Un 1 meamsinen 1 Sruoumhein (va.ussee-suUjuiinis-gu.dnwmenuies)

01417111  umanad | 3(3-0-6)
01420113 U{URAMWENS | 1(0-3-2)
01420117  andiugm | 2(2-0-9)
01424111  "ANYFINEN 3(3-0-6)
01424112 FFAng1n1AU{uRnIg 1(0-3-2)
01999111  AAASUIUNUALY 2(2-0-4)
WnquatsEeLAlyY 2(--)
INquATEAARTWEUTENBUNS 3(--)
T 17(--)
1 memsinenil 2 Srnumbein (e usssre-sudiiRms-vu Anwdenuies)
01403111  1pfivial 3(3-0-6)
01403112  UftAnsiadivialy 1(0-3-2)
01417112  uAaAA&a I 3(3-0-6)
01420114  U{URAMSHENS I 1(0-3-2)
01420118 Wandiug I 2(2-0-4)
0117500 AAINTTUNGANY 1(0-2-1)
Fnmsnasene 1 a1 3(--)
Fnwing 3(--)
Iasaue/mouRunes 1-2)
57 i8=z)
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(@ wsuiidanlideniSeuaniafinw)
d A o 1 = o e 1 4
Wn 2 aamsfineil 1 Snumiein (. ussere-su. U iRns-vu Anwvdmenuies)

01403221  ABUVIE 3(3-0-6)
01403222  UjURn1sARBUNSY 1(0-3-2)
01419211  ga¥inevily 3(3-0-6)
01419213  yatinemhlunaufidns 2(0-6-3)
NANYTEMA 1 AW ¥ -~
INGUaTEAanTWEUTENOUNNS 3(-=)
wnguansewalledlvauazwaiiiolan 3(--)
Ee 18(--)
Ui 2 mansfnenil 2 Snumbein (vu.ussEe-sL UFTRNMS-1. Anwfenuies)
01403231  Y3wnadmseyinnaail 2(2-0-4)
01419341  wuAiSeIne 3(1-6-5)
01419391  msldiadesilouasnisiiasiginiaad 2(0-6-3)
dwmiulingadaiven
01422111  vianadi 3(3-0-6)
nQIATAUVSEAMANS 3(--)
Judeonias 6(--)
53 ks £
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(dmTuiidanlidenFeuaniafinw)
=l A 4 o 1 = ol v
W3 mamsfinei 1 Fwnumiein (Bu.ussene-vuUjuRnms-su.fnwmsmenues)

01402311  Fuedl | 2(2-0-4)
01402312 U{UAN5T0Ad | 1(0-3-2)
01416311  wanwWugeans 3(3-0-6)
01416312  WugrmaninAU{UANTs 1(0-3-2)
01419325  §7neN 3(2-3-6)
01419411  MeduasMENIZABIYASEUYEE 3(2-3-6)
uawiziden 3--)
Eiet 16(--)
U3 aanrsnenil 2 Sruoumthein (su.ussene-va UfTRns-wAnwienuies)
01402313 Fuad II 3(3-0-6)
01419351  @35IME1vRIqHUNIE 3(2-3-6)
01419361  wenliguriu 3(2-2-5)
01419371  S¥UUNUGNTIUVRIRAUVISE 3(3-0-6)
N ANUTEWA 1 01w 3(--)
Fwawiziden 3(--)
59U dil=-)
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(FwsuidnnlidenSouaniafinw)

4 d o ) =3 a o
W4 mamsfnnit 1 Swnunieiin (Yu.ussee-vudjuRnms-su.dnwdmenues)

01419424  l¥aven

01422431  @AN19T2 e
A nanizidan

PIPEY

d 4 o 1 a a e 2/
U4 aansfinei 2 Snnumbein (sw.ussere-su iRns-suAnviienues)

01419497  &uuuwn

01419499  Tasanuadvinen
Fgnaniziaon

U
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v oa o - a
(drwsulidanidanisauaunafine)

A d o ' = a wa v
U 1 aansnein 1 Suumbiefn (uusseie-su Ufianms-gu.dnwimenues)

01417111  uPaAad | 3(3-0-6)
01420113 UjURNsWENS | 1(0-3-2)
01420117  Handfugm | 2(2-0-9)
01424111  wan¥nen 3(3-0-6)
01424112 FIermaufunnis 1(0-3-2)
01999111  FARTUVRWHUAY 2(2-0-4)
InguanTTaLAllaY 2(~-)
nauasEAEnWATENaUNTS 3(--)
53U I o]
W 1 meansAnwnil 2 Sruoumiiefin (ea.ussene-su UidRns- v fAnvidenuies)
01403111  Aiivily 3(3-0-6)
01403112 UftAmsiaiivialy 1(0-3-2)
01417112  umafaa Il 3(3-0-6)
01420114  U{URMsWENS Il 1(0-3-2)
01420118 #andMug I 2(2-0-0)
01175%x  NANTTUNAANW 1(0-2-1)
IMwEUsEINA 1 A1 3 =)
nwlne 3(--)
ETEUNA/ABURUNDS M=)
5 b=
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[ v aa o & =i a
(FwiviidenideniFauaniafine)
aty ol o o ' = a wa 1
Ui 2 anansAneit 1 Sauuviiein (vu.ussene-su.UuRnts-vu. Anwidenuies)

01403221
01403222
01419211
01419213

01403231
01419341
01419391

01422111

\AilBun3d 3(3-0-6)
UfuRnisialidunid 1(0-3-2)
WwIngwhly 3(3-0-6)
WwITImehlunmAUFTRnS 2(0-6-3)
iTEmA 1 21w 3 =<
TnguasEmansuiagUsznaunis 3(--)
nguansewaiiindlveuwagnadaian 3(--)
53 18(--)
U 2 mensAnedl 2 Suumiein (wussens-su UTRNS-su. Anwfeaue)
Yinnadnseiniaail 2(2-0-4)
wuAiisE e 3(1-6-5)
nslfiTesdiouasmsinnminaadidmiu - 2(0-6-3)
1nyadaiven
Nanans 3(3-0-6)
nauTgUYIEmMans 3(==)
Fnaenias il
5 190 =)
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] o o o a

(@wsviidnnfonFeuaniafinw)

=l A d o 1 =3 a e v

U3 memsfneil 1 Sruumhefin (30 Ussene-vu.U§uRns-vu.fnwvienuies)

01402311  Fundl | 2(2-0-4)
01402312  U{URANsTuAd | 1(0-3-2)
01416311  wanwugmams 3(3-0-6)
01416312  WugmansnAUfuRns 1(0-3-2)
01419325  §13EN 3(2-3-6)
01419411 fmw?cyLLasmsm'wL'gﬂawaéﬁ}ﬁw‘%é 3(2-3-6)
01419424  Ta¥einen 3(2-3-6)
01422431  @fAVNTTINEG 3(3-0-6)
57 19 =)
W3 mamsinunil 2 Suumbein (. ussens-su YR s fnwdeaues)
01402313  Fuadl ll 3(3-0-6)
01419351  #35IMy1vRIRAUNIE 3(2-3-6)
01419361  InengilAuiu 3(2-2-5)
01419371  SEUUNUGNITUVBIREUNIE 3(3-0-6)
FInmwsseme 1 mwn 3(--)
FnawIzLaen 6--)
el 21(--)

=ty =l < o ' a a aa 1 9
Un 4 aeamsAnei 1 Swsumbefie (30.U55818-90. U U0RNS-su.Anwisnenue)

01419490  aunfafinw 6
et 6
W4 aamsnwil 2 Sruumhein (s ussene-su UidRnms-vu Anvimenuies)
01419497 & 1
01419499  IAs9MuRaYinen 3(0-9-5)
I uaniziaen A(--)
373U (--)
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3.1.5 ANa5UI851879
= d LY o
3.1.5.1 m'm'mLﬂuswawwawanqm

- luviangms
01419211  a¥venly 3(3-0-6)
(General Microbiology)

01419213

01419325%*

01419341**

Aiideaduumnieu : 01424111

wanRaTIIMegauvEdviinnne laswminsveseaanugnssunIsaiey
WaglIUNUBATY Msdavanamy NMTUTLENAVNNTISINGAT BIMT gARMNTIN
AawndeunTs A1515AY LAYNISUINE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in
agriculture, food, industry, environment, public health and medical
approach.
@I lUMAYG TR 2(0-6-3)
(Laboratory in General Microbiology)
JefideaFeunney : 01419211 wiewiautuuay 01424112

UURnsdmsu 01419211

Laboratory for 01419211
1N 3(2-3-6)
(Mycology)
IiideaFeunnay : 01419213 wie 01419214

Fugniinen maeiquariadefiiing Anudniusidadiaums msdn
winavguazszyrin mahluly vsslevduazinwveadin 51 uazda &
nsfinLenaa i

Morphology, growth and affecting factors, phylogeny, classification
and identification, application, advantages and disadvantages of
mushroom, mold and yeast. Field trip required.
WuUATILSEINEN 3(1-6-5)
(Bacteriology)
Fiideadeunineu : 01419211 uay 01419213 wise 01419214

dneynsisureIUAiiFe Mausniteusavsaniuends msseyuia
lngafeanvuenNFugINeT Buall #3531 waseiumer mysvyvialag
Ty maszylneldduvszneumaniivonsad wademsilanaiiions

syriauuafiSerimndedd uasnededlld wdnnisfudouuniide

*emUTul e
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Principles of bacterial taxonomy. Isolation of pure culture from
habitats. Identification on the basis of morphological. Biochemical,
physiological and serological characteristics. Rapid method identification.
Identification by chemical composition of cell. Molecular technigues for
identification of culturable and non-culturable bacteria. Principles of
bacterial preservation.

01419351  &3¥IMevBRaUYId 3(2-3-6)
(Microbial Physiology)
JrideaFeunneu : 01419213 i 01419214
aadUsznaumaesl uazmiiivedeasiaduveasadqdunis fude
5€u5’1ULLE!3ﬂTSLU§IEJUHﬂ'IW JEUUAIDSULLUT ?]I‘LJE]"IﬁJ‘c'J wazlnruin1svesiwas
!

L]
a

auv3d maiulassduisad Aediadu ueadiiiady waviaduesiei ules
u.azﬂalﬂﬂ'ﬁﬂfmﬂnnssmum'imLmuaéﬁ:u
Chemical compositions and functions of the structures of
microbial cells. Morphogenesis and differentiation, quorum sensing,
habitat and nutrition of microorganisms, cell growth, dissimilation,
assimilation and biosynthesis, enzymes and regulation in metabolism.
01419361  wegilAuiiu 3(2-2-5)
(Immunology)
IiifeaFuuaniey : 01419213 wie 01419214
udnmstuguszuugiduiy pidguiulaesuia memeuausams

1 o

gifuiulasnisadraueuiveiuazlaefovad lwadiiiuitoeiussuugiiduiu
UfiSensewinueufilouuazieudven nizinunfvesseuugiiAuii nsdgn
sheetuzuaniiode
Basic principles of immunology, innate immunity, antibody
mediated and cell-mediated immune responses, cells involved in immune
system, antigen-antibody interaction, immunological disorders
transplantation.
01419371 FUUNUGNTTUIBIAUNTE 3(3-0-6)
(Genetic Systems of Microorganisms)
AniidieaSeunneu : 01419213 w3 01419214
isuuﬁ’uqﬂiiuLLasmzmumidﬂBwamﬁuqﬂsiu‘lu‘l’ﬁa wuAnse
uemRlulodn Bad 51 waziin N1sUTus NsuusWAsy warnsnanevus
Wnsveavasidu Wslawaranindu wasiugimnssy
Genetic systems and heredity processed in viruses, bacteria,
actinomycetes, yeasts, molds and mushrooms, adaptations, variations
and mutations, methodology in cell fusion, protoplast fusion and genetic

engineering.
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01419372

01419373

01419390

01419391

Trasaumamansdmivingadrine 2(1-2-3)
(Bioinformatics for Microbiologists)
Aniideaiouannien : 01416311 w3 01402311

FuteyatansaunamansveRdunid mlnsieEiunsaiiandn
wagnsmeedily AulidTauinis nsiersanauiadlenauaslusiy
Tassadsanuiifvaanslwaiuuine

Bioinformatic databases of microorganisms. Analysis of nucleic acid
and amino acid sequences. Phylogenetic trees. Examinations of a single
nucleotide sequence and a single protein sequence. Tertiary structure of
polypeptide chain.
windiannsdinenseiuluanaiugumegadainen 2(1-3-4)
(Basic Molecular Biology Techniques in Microbiology)

nsanndlunedwsd nsanawataln mallansiassdasuLE
vasfdue wadlunveswdurddluiu niseenuuulwswes nslraubuaniid
91§ nswssugad U IINLUATSY Basiuays Msseleududngivad
yauvd n1sAadeantaau nsmsvaeulushiu

Microbial genome extraction, plasmid extraction. DNA sequencing
techniques. Soil microbial metagenome. Primer design, PCR cloning.
Preparation of host cells from bacteria, yeast and mold. Gene transfer
into microbial cells, clone selection. Protein detection.
NILATEUANUNITDUANA AN 1(1-0-2)
(Cooperative Education Preparation)

WANNTS WWIAA waznSEUIUNSTRsaVReAnW suleudeteduiifiertes
Anuitugu warwadalumsatasnuenin ediuglunisufifou ms
Aoansuazanwedinius maanyednam ssuunsuimsauamluaniy
Usgnauns wmadian1suiaus n1silgusguy

Principles, concepts and processes of cooperative education.
Related rules and regulation. Basic knowledge and techniques in job
application. Basic knowledge and techniques in working. Communication
and human relations. Personality development. Quality management
system in workplace. Presentation techniques. Report writing.
mi'l"u’l.ﬂ%iaqﬁaLtasm's"‘mswﬁmaLﬂﬁe?ﬂw%'uﬁnqafﬁﬁwm 2(0-6-3)
(Instrumentation and chemical analysis for microbiologists)
AwnfiFeaduumniey : 01419213 wie 01419214 uay 01403112

vdnnns 3n1sld msasuiioy uaznisguasnviresiiouazgunsnl
dmsunisinwuaznsidenisgadivendesiu Ujtnimmaeiineside
Unoadodu
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01419411

01419412

01419413

Principles, methodology, calibration and maintenance of
instruments for studies and research in fundamental microbiology,
fundamental laboratory of quantitative chemical analysis.

MaSguarn RN sadIAuYEe 3(2-3-6)
(Microbial Cell Growth and Cultivation)
Juiidieadoumneu : 01419213 v¥e 01419214 uay 01417112

Uss¥Rnisiaunisiwsdeniunid detiduaniniwinenenand
uasmalulafanismsdssgiuniduasnisligausdinelnanlse
sadUsznaudaviin guUnsaiUseneuLasnsinNIY Siavasmsnizidsgaunid
waensUTzdiun1Eaty WISENeINTATY UNAMAATNISITUERAUNSE
Tuzidsdusmnsvm (adamanfitafumsniguesgduridluniaidss)
wuunaien Awaiies seies warnsmudsuuuute nsideslusyuuna
vaneide Jedeiinasonisiady SnsAnwiuenaanud

Historical development of microbial cultivation, Science and
technology professionals regulation in microbial cell cultivation and
utilization of pathogenic microorganisms, Fermentor components,
accessories and operation, types of microbial cultivation and growth
estimation, growth parameters, Microbial growth kinetics under submerged
cultivation, (mathematics of growth) in batch, semicontinuous and
continuous cultivations, and solid state cultivations, Cultivation in mixed
culture systems, factors affecting growth, Field trip required.
WRITINLINATIN 3(2-3-6)
(Analytical Microbiology)

Jniidieadeunndeu : 01419213 wie 01419214
wanuayBnsldgauvidlumansniwvseilulrmuninuas g3
Y94a1591199 19U nInavillu iy arsufue arsnenatewug uazansne
uids finsfnwuenaanui
Principles and methods in using microorganisms for qualitative and
quantitative analyses of substances such as: amino acids, vitamins,
antibiotics, mutagens and carcinogens. Field trip required.
msifudnuiteqdunic 3(2-3-6)
(Preservation of Microbial Cultures)
JwniifeaFounnou : 01419213 w3e 01419214
wanuardnMsiusnyduviduilamag msdassuu wavn1ssausiu
asrdoyavesdioqduniidiiiusne isethevesmuiiiususuaneius
QAuvRd uaznsliusns dnsAnwuenaonud
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Principles and methods of microbial culture preservation and
collection, information systeming and information collection, culture
collection network and services. Field trip required.

01419414  MTBMUUASITHUNIWISING YN NIBTTINE 1(1-0-2)
(English Reading and Writing in Microbiology)
NMTOMU UAENTTEU UNAMUNMBINGWN1aTTIMEN
Reading and writing English article in microbiology.
01419415*  F9TLFIIUNNATIING 1(1-0-2)
(Bioethics in Microbiology)
JefideuTeunneu : 01419211
qﬁuw’%’a’luwssiwﬁmzﬁﬁﬁa‘ﬁsﬂLLaxﬁwmnﬁ'mi AMUUADAAENINTINN
SusmeuazmsUsuifiumnundss a1ystnw maveaesdddiadauas
WugnIsu 3esTIulun1TITewasivIng

Microbes in pathogens and animal toxins act. Biosafety. Hazard
and risk assessment. Bioweapons, GMOs study. Ethics in microbiology
research and academia.

01419423  uoARluivdy 3(2-3-6)
(Actinomycetes)
Awniideaiuandey : 01419213 wie 01419214

duguiver @35Inen Wugnisy eynsidsw dueiven waznisly
Uselewd fintsfnwuanand

Morphology, physiology, genetics, taxonomy, ecology and
application. Field trip required.

01419424 a¥ainen 3(2-3-6)
(Virology)
Jdidieaieuninieu : 01419213 wie 01419214
AauTAlaslurentelada msdasuuneliauaznisidende n1sin
\Weuarnsiusuauveshi’a anwugnssuveshia nalnmsrelsavedlada nms
wzidsdada mansieseihia laluuuaiide Liialuite Thaluuas
h¥aludnd lasanelsaluuywd mstesiunaznisauny finsAnwiuenaniui
General properties of viruses, viral classification and nomenclature,
infection and multiplication, viral genetic materials, viral pathogenesis,
viral propagation, viral detection, bacteriophages, plant viruses, insect
viruses, animal viruses, human viral pathogens, prevention and control.
Field trip required.

* 518391 Unlny
B RPN TS
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01419426

01419427

01419428

FInerveadin 3(2-3-6)
(Biology of Mushroom)
iidesdeunnnou : 01419213 wie 01419214

25 Inveadin Madyiuln uariadeiifnanenisaiyivia
fusnssu synsuistu duriver mawewinduns waennsldussleniug

bl 9

0
finsfnwuenaanuil
Life cycles of mushrooms, growth and factors affecting growth,

genetics, taxonomy, ecology, commercial cultivation and application.
Field trip required.
daduaztanivalulad 3(2-3-6)
(Yeast and Yeast Technology)
JeniieaFeuanieu : 01419213 w3 01419214

iy rwesdad msdavuIavyuasnisdadauun slian1siusne
WUgNssu wazn1sUTuUTEewus anudAgysognamnssy udniusiandas
uazwalulafnisuan saunaransidosduresnsviin finnsAnwuenaenud

Biology of yeast, classification and identification, culture
preservation, genetics and strain improvements, industrial significance,
products from yeast and their technologies, fermentation kinetics. Field
trip required.
Irienuavinaluladvesamsierunin 3(2-3-6)
(Biology and Technology of Microalgae)
AfideaSeuannou : 01419211

dugingnuasamitgrinadn madesuundewmeianafuuas
watienslana fuendle Ueduiiinadenisiadquasinvuinisvesamse ms
wnsdtEmsedmnded wdadasiildaname SnsAnviuenanud

Morphology of microalgae, classification and identification of
microalgae by conventional and molecular techniques, habitat, factors
influencing growth and nutrition of microalgae, commercial cultivation of
microalgae, products from microalgae. Field trip required.
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01419434*

01419435

01419436

ATIIMYIND M3 3(2-3-6)
(Food Microbiology)
niideadeunnien : 01419213 wie 01419214
AuvSEAgdesiuamns meauen nstiuin uazesdusznauves
pwnsTiliHaReN T TUeAuYIuasanYMENIAY NMTauBNE WIS Uag
msidgvesemnsUssavane Welse wavansiwaingdunie yauvoail
MINTIAATIENAUNTTIUDIMNT WIATFIUBMIINNTATIINGT LaTN1TAIUAN
AN insAnwusnanui
Microorganisms associated with food, preservation, storage and food

compositions affecting microbial growth and food spoilage characteristics.
Food preservation and spoilage of various food products. Pathogens and
microbial toxins. Index microorganisms. Examination of microorganisms in
foods. Microbiological criteria for foods and quality control. Field trip
required.
qa%ﬁwmwaﬁmmmswémﬁmﬁuu 3(2-3-6)
(Microbiology of Milk and Milk Products)
JuiidenTeunnio : 01419213 wie 01419214

AuUANINIEAN LAl LLﬂu?]ﬁ‘lJVﬁEJ“U’e]\WTUMﬂU aaAUsENIUMLATIves
vhaiu ﬂ']iI.LUQ‘i”ﬂ‘UﬂﬂJﬂ’]W‘lJ’mlJﬂUI.Laum'iﬂﬂ'e'lllﬂ‘u nsuhideveniuiu
nmi.ll'igﬂu'mu QauwsamﬂﬂwaﬂumumasNamnmmuu UINTFIUNPY
QAuvEduasnsmuauRanYBIHARATuL TinnsAnwuenaniui

Physical, chemical and microbiological properties of raw milk,
chemical constituents of raw milk, milk quality grading and adulteration,
spoilage of raw milk, processing of milk, microorganisms in milk and milk
products, microbiological standard and quality control in milk products.
Field trip required.
38TIMENAMNTTY 3(2-3-6)
(Industrial Microbiology)
JeiidoaFouaniou : 01419213 wip 01419214

YauvIdilensgnamnssu vinmsdaden MUSUUR wasmsiivany
WUGYAUYSY ‘waﬂmwaan‘s.;mummun’iuamﬂnmsm NSVYIYVUIANTITRER

ﬂs“mumsmnLwawamwamnmmumnaaumu ‘V]\ﬂ‘u‘i YAUNDA U{]Uﬁﬂ']'i
Tse9usuuyY LLaSizﬂUE}fﬂa'MﬂiﬁJ fn1sfinwiuenaniun

**51e iy Tulse
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01419438

01419462

01419463

Microorganisms for industry, principles of screening, improvement
and preservation of microbial strain, principles of industrial fermentation
processes, scaled up, fermentation processes for production of microbial
products at laboratory, pilot and industrial scales, Field trip required.
TV DM TN 3(2-3-6)
(Microbiology of Fermented Foods)
fiseaeuannien : 01419213 w3 01419214

unumvesaunddluennswiinussansineg nisindedasssud
wazitiausans weluladnisléndndousant mseuauamnmuazasuasndie
Y9301mIuEin Mindinemsninluseaugnavngsy nsdidnw dnsdnwiuen
ol

Role of microorganisms in various kind of fermented foods,
fermentation with natural microfloraand pure culture, starter culture
technology, quality control and safety of fermented foods, industrialized
fermented foods, case study. Field trip required.
ATIINYIMNMTFNAUIRINNT 3(3-0-6)
(Microbiology for Food Plant Sanitation)

JmiteaFeumnou : 01419213 wie 01419214

NMSPUINUIE0IMNT ANNEAYYRIRAUVIIRUNTTAVIAUIAIMIS NS
Vudlauresdunidgonmns Tusunsunsanivialssmuemns finsnwuen
A0

Food plant sanitation, significant of microorganism in food plant
sanitation, microbial contamination in foods, food plant sanitation
program. Field trip required.
nsiialsauazlsainde 3(2-3-6)
(Infection and Infectious Diseases)
AniiFeaieundeu : 01419213 vi§e 01419214

nsfslsauaztafeiiieadesiunaislsafinde Snvnrvesqiunid
riolsh wnasarauLaznsuninszanelsa svozvadlsaiiaide wanszURINeILAY
nsihseTalsa udnnstlestunazmuaslsafiade lsafndeiiinannuuniise
3 ¥ Weladh uaznsnsanitedelse dnsfnwiuenaniud

Infection and factors involved in infectious diseases, characteristics
of pathogenic microorganisms, reservoirs and transmission of infectious
diseases, stages of infectious disease, principles of epidemiology and
surveillance, principles of prevention and control of communicable
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01419481

01419482

01419483

diseases, infectious diseases caused by bacteria, fungi, virus, protozoa and
diagnosis. Field trip required.
IVIMeAaInden 3(2-3-6)
(Environmental Microbiology)
AniideaTeunneu : 01419213 w3e 01419214
gunuaswgAnssuvessduvidrenisAsunlasesdunnden ns
nszaneuasnsUiufvedunidluiaanden gairineies mawenmules
ANETIUTR MsUszgnAldgAuvIsluntsiuyAaundon
Communities and behavior of microbes in environmental changes,
Microbial distribution and adaptation in environment, urban microbiology,
self-purification, applications of microorganisms in environmental
remediation.
@RI BINIBUANY 3(2-3-6)
(Pollution Microbiology)
JeiideaFeunnio : 01419213 wie 01419214
wiiavosgaunidimuluunasiithiaiy unumenudinuesqiunid
wilarineq lumsAeliAnnnzuindenduiy Ussianveaafivilineingdunid
samamsauazniedon msligiunisidusvivevenamuuivludsuandon
vanmsldgduvislunsannnigaranduie dnsAnvuenaniud
Microorganisms and microbiology of pollution, important roles,
direct and indirect effects of microbes in causing pollution problems, use
of microbiological indicators for quality assessment, applications of
microorganisms in environmental mitigation. Field trip required.
msLe‘iauﬁmw-uaq’:’amﬁmmnqﬁuwﬁ'é 3(2-3-6)
(Microbial Deterioration of Materials)
niidieadeuannou : 01419213 wie 01419214
'm“muas‘uwum‘uaaqﬁuw%‘éﬁiamn?\iauamwwaﬁaﬂﬂizLﬂwﬁwa 1a
waznaniaueliinusgd tenans d1s \3oemils & Haulusasing Tusannu
AN WA ﬂﬂﬁaﬁﬁmac‘iamﬂﬁauﬁmwuﬁaqmﬂqﬁuwﬁéﬁﬁm'sm?ﬂ
Ans1esi nMstestunaznisida Snsfnwuenaaudi
Microorganisms and their roles in causing deterioration of textiles,
wood and wood products, leather, dye, film, paint, paper and document,
historical material and monument, impact of environmental factors on
deterioration, analytical methods, prevention and control. Field trip
required.
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01419484

01419485

01419486

@IANEwBstainde 3(2-3-6)
(Microbiology of Waste Water Treatment)
Iniideaieuanniou : 01419213 w3 01419214

Jauvasluthideusiazszian via unum uastedeiiinadenanssy
vosaurEsluszuuinimiids mslieseitigmn msmueuiitelfszuutaa
sniiulvagnaiiusyavsaw finsAinwuenaanud

Microorganisms in each type of wastewater, factors affecting
microbial activities on wastewater treatment systems, analysis of
problems, process control for efficient treatment operation. Field trip
required.
aunIdludu 3(2-3-6)
(Soil Microorganisms)
Afideadeumneu : 01419213 wie 01419214

nquvesgauviISlufu AnssuuaznssuaunsvnedaiifiAnty
dningvesgiunigiuan anudfguesiuridluiu uaznslduselomning
nsinumsiazn1sUalel Snsfinsuenaanudi

Major groups of soil microorganisms, their activities and
biochemical processes, ecology of soil microorganisms, their importance
and applications to agriculture and forestry. Field trip required
iAo luuvan 3(2-3-6)
(Aquatic Microbiology)
Jeiideaiouannieu : 01419213 Wi 01419214

uvdluidn thndes uasiufu manszeuasinnavesdunid
naumrnae Bndwavrailaenne daqﬁum‘%‘ﬂuﬁﬂ UNUMLaTANEIRY DY
auvislniisidedaandon mwdAymesuasegia SnsAinwuenanud

Aquatic microorganisms in fresh, estuarine and sea water,
distribution and biomass of microbial population, factors affecting aquatic
microorganisms, roles and significance of aquatic microorganisms, impacts
on and of environmental conditions. Field trip required.

38



01419487**

01419488

01419489*

IS 3(2-3-6)
(Microbiology for Agriculture)
JnideaFounniou : 01419211 uaz 01419213 wie 01419214

RuvEEAsTesiunsIneRsIAsURdRd mavidedanim msldlunes
lsguazadunigeislulasiau msniuaulae?is msldqdunidninuaziady
915dn aTTIemamsEdn i wasgduniiidelsemanyns I
nsfnwuenanIui

Microorganisms related to agriculture and livestock. Biofertilizers,
mycorrhiza and nitrogen fixing inoculants. Biological control, ensilaging and
microbial feed additives. Microbiology in relation to aquaculture and
agricultural pathogenic microorganisms. Field trip required.
UAine1ve9aunse 3(2-3-6)
(Microbial Ecology)
Aiideaduusnniey : 01419213 w3 01419214

MsiTinvesiunidlusssued  FemsAnwlivavegdunid ns
nsgemuarunUImMveRaundlusyuuiian nszuaumMmEiaiivesgiunid
MAerteatuiginssy mmduiusvesgiuvidredandenuasnis
Waguulas uardunsitorseningduvidd iy wadnd

Living of microorganisms in nature. Study methods in microbial
ecology. Distribution and roles of microbe in ecosystem. Biochemical
processes of microorganisms involved in mineral cycle. Relationship of
microorganisms to environment and it changes. Interaction between
microbes, plants and animals.
Ufdunusseninsleaniuduvised 3(2-3-6)
(Host-microbe interaction)
iideaieundeu : 01419211

Frinevedlaanlaun Au #y uazqduyad vinvesfduiussenin

ol 6 v e

u
loadiugauvsd Jadoanusuusivesqiiunid ssuuglinuiuvedleas aunsd
duaSunsisdyivlnvesiivuaslsaieiilauvnangdunid gauvidusiing
AuvsEUnan
Biology of hosts including human, plants and microbes. Modes of
interaction between host and microbe, virulence factors, host immunity.
Plant growth promoting microbes and microbial plant disease. Microbial

antagonists, predatory microbes.

* s1eiguUnlnl
“*5e3UTUUR
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01419490

01419496

01419497

01419499

-518%1US NS
01419214

avnamn 6
(Cooperative Education)
nsufuansludnuaswinauiinsmaailasinsilduseumng
AABEAIUNITINYINTILIIULALNITULEUD
On the job training as temporary employee according to the
assigned project including report writing and presentation.
FaaWIEN9RaTIINe 1-3
(Selected Topics in Microbiology)
L'%imLawwmwa%'ﬁwm'l.uisﬁuﬂ?cgty'm? deiseavasuluudaraipnisine
Selected topics in microbiology at the bachelor’ degree level.
Topics are subject to change each semester.
dun 1
(Seminar)
nmsthiausuazeAusevideiiaulamegatineluseiuUiyyni
Presentation and discussion on current interesting topics in
microbiology at the bachelor’s degree level.
1ATNUATT IV 3(0-9-5)
(Microbiology Projects)
Tasasuiiraulelunsusineg negadainen

Project of practical interest in various fields of microbiology.

W@IAMERUgIUMAUFTRNS 1(0-3-2)
(Laboratory in Fundamental Microbiology)
JnfideaFeuannou : 01419211 wiewdeuiu

UfjuRmsdmsu 01419211

Laboratory for 01419211

- d of & af
3.1.5.2 Tedniidusiaiviuenuangns

01008211

TsaReanendesdiu 3(2-3-6)

(Introductory Plant pathology)

Use¥Ruaganudrdyuedsaity uwRafeatulseiy auggu
Inginaialinein1s nsimuIredlsa N193EUIN NSIAIIANY N3
Fady wannmisaupulsanguasvalulagiinmmialsaiiy

History and importance of plant diseases, plant disease concept,
etiology, symptom, disease development, epidemiology, classification,
diagnosis, principles of plant disease control and biotechnology in plant
pathology
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01008451

01008468

01052211

Tsaieineseiuluena 3(3-0-6)
(Molecular Plant Pathology)
FdpATEULIABY: 01419211 Uaw 01402311

Frmrseiuluanavesdoaiuglsaity Tassadametugnssuvende
uwagAuduRusTAsdesTuRtlunsnelsa uazanusmulsn Aanuduius
sewhadelsauazme nsdnmsBunaeugimnsmuvestuidelsaity e
ilUlguselevilunisauaulsaiy

Molecular biology of plant pathogens, gene structures, gene
regulation and gene expression involving infection and plant response,
pathogen and vector relationship, manipulation of genetic materials of
plant pathogens and the utilization for disease control.

\Heanvnlsadiy 3(3-0-6)
(Plant Pathogens)

dnunzddguandoamnlsaiiy weilide 51 Tddoudes 1a¥a lisesd
uae IWlawanaun synsuisTunaznssuunde wugmaniveadeuas
AMUAUNUSAUNY T1A3NET N1SUNIszUIALeA N159aN15lsA wualuunIsAne
WenazRaumalsany

Essential characteristics of plant pathogens, bacteria, fundgi,
nematodes,viruses, viroids and phytoplasmas. Classification and
identification of pathogens, host-parasite interaction, ecology,
epidemiology and disease management Research trends and

development in plant pathology.

wniligadndnwemsTuyagu 3(3-0-6)
(Fundamental Physical Chemistry in Food)
=1 na;
wangavwarans wivnudase Andvimiiansazane teineiuoniiin

wdnvaunamans sasmsiAnuiiten aunsendisidea iniflwih ausaiigo
wwadn n1sUszgndlunsEuunslUsIy uaznsiivsnwens nMaiaujisen
fiNuin msiardnluowns wevssasnsudsualuemns

Thermodynamics, free energy, chemical potential, solution, water
activity. Kinetics and reaction rate, Arrhenius equation, electrochemistry,
thermodynamic equilibrium. Application in food processing and storage.
Surface interaction, crystallization, phase of substance and phase

transition in food.
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01052312

01052321

01052341

01052432

01254311

pIsuavlaguInig 3(3-0-6)
(Food and Nutrition)
amlamnns sliauazadifguesarsamnsmigg saaasiy
asinrnedug nsdesuaynisgeduans weanusathluldfuiugiluns
SerAndusely uardinusesniu
Nutritional condition, types and importance of nutrients , toxicant,
inhibitor, digestion and absorption of nutrients, could be used to
understanding other subjects and well daily being.
winnssalunisudsguomis 2(2-0-4)
(Innovations in Food Processing)
udnmsulsgUiuasausnamsheweluladivautull meluladild
uarlalldrudou msaeiid msldanuseuserdubilasion adumiwiing
faddurisusa wasuuulevitia aunulwihuuuiaduazauiugnnatings
Principle of food processing and preservation using innovation
technologies, thermal and non-thermal technologies, irradiation,
microwave, radio frequency, infrared and ohmic heating, pulse electric
field and high hydrostatic pressure.
UIATTIUNRENVNIEDINNS 2(2-0-4)
(Food Standards and Regulations)
msdnsyAuiuvesandnvsnnuasdduemns mié’mc??ammgm
VOIWANNNNRNAMNTIUDMIT NYTatiAuLaYNMINERMITTBIUSEWAINe LAY
ana
Principles of quality grading, establishment of standards for food
products, national and international food standards and regulations.
NILUIUNTHAND NG 3(2-3-6)
(Food Processing Operations)
nMIRUEUNTRenlduaznIsAIUANNTEUIUMSHAMRNWIEIIETY
lsugRamnIsHemIs ssuun1svudsingAuuasnaniue n1susuiiusirmues
nsyUINNSHAN SinsAnwiuenaniud
Plant lay out, selection of processes, controlling system and
transportation of materials and products, introduction to model of
operation research and network.
RTVINIUIEIN 3(2-3-6)
(Fishery Microbiology)
IniifeaSeunnney : 01419211, 01419214
urdiwuluuanir msdasuunvnavjvesiunisinuluumanii

wazdn i lsndm i niinarenunndniun dunidndunumdrdglumsides

1
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01401114

01402311

01402312

01402313

A Aruaensuludn i uasnseuan sTuvaMNIWEMSURBIUR RN
387 INeUTEI

Microorganisms in water bodies. Classification of microorganism in
water bodies and aquatic animals. Fish diseases concerning aquatic animal
quality. Microorganism involve in deterioration, safety of aquatic animals
and control. Quality system for fishery microbiology laboratory.
wenuAansialy 3(2-3-6)
(General Botany)

alUREUdugIAven meineinen a35men doinen ns
IavIavyuarIianns mslduselenianieg

General principles of plant morphology, anatomy, physiology,
ecology, classification and evolution. Uses of plants.
Fuadl | 2(2-0-4)
(Biochemistry 1)
ideauuInneu: 01403221 wie 01403223 wielSeuniouriu

\waduarasdUssnavvansad laswainazuinivenihlunssuiuns
neFuadlueed asazaneinines Taswadn aud® wihiivesaslulawnsm
Wskiu nsnilnddn din wulvduazlawulel waznmsuszgnd

Cells and cell components, structure and functions of water in
cellular biochemical processes, buffer solutions, structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes, and applications.
UuRN5TAl | 1(0-3-2)
(Laboratory in Biochemistry )
piideaSeunnnou: 01402301, 01402311 iesundauiy

UfiRnsdesiieruazivivies avnTnstnlaued msshasslasiadng
199%7 Tana audivnineninuasiadl wuasnsinseitiluena Aanssu
wulgsl wmadalasuilnns i

Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties, and analysis of biomolecules,
enzyme activity, chromatography techniques.
Fuadl Il 3(3-0-6)
(Biochemistry 1I)
iideaSeunneu: 01402311

sysumfveeulyiwaznisissufnielaaeulesl wuwnvedTuuazdn
wasu Innsilviuenaansuastiauasisivesanstaluana Fadansziues
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ATUTENDUNTNIUGUAENITHUATISVMBUA NITMEWUTRIRSUBNANNT
muANN1skaneenvedululnIualen

Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis pathways,
biosynthesis of high energy compounds and photosynthesis, DNA
sequencing and control of gene expression in prokaryotes.

01402482  FUAUNITNUNT 3(3-0-6)

(Agricultural Biochemistry)
niideaieunneu: 01402313

Fuedfiferdestunisinuasvesiivuazdndimsugia nalnitugiums
Fuaillunmsnevauaweanzauaienndwinden NISAUANERITUNIY
uazlsa Fuaduszendiitensinens  Fueillddieszsivansinues
BaAUTENOUTBIAU a5ty HARTMTRINGTSUYR Nsldvadiaiugimnssunay
waluladfinm eUSUURANNMWHAREANIINTSINYAT

Biochemistry relating to agriculture of economically important
crops and animals, basic biochemical mechanisms in responses to
environmental stresses, pest and disease control, applied biochemistry for
agriculture, analytical biochemistry for agriculture, soil components, toxic
substances, natural products, genetic engineering and biotechnology for

quality improvement of agricultural products.

01403111  iafivialy 3(3-0-6)
(General Chemistry)
prmBULALlATIAINeLMeY SYUURT 00N Wuswiall URseuall uid
UDIMaT Yol d1sazany quuNarans Yaunamansiall aunaiall Sidnins
laswaznsuandalulessu nsauaziva aunavedlessu
Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization,
acids and bases, ionic equilibria.
01403112  UfvRMsiadiily 1(0-3-2)
(Laboratory in General Chemistry)
JniiFeaFeunriou : 01403111 uiendoufiu
URTANsdmIUIN 01403111 afivialy
Laboratory work for 01403111 General Chemistry.



01403221

01403222

01403231

01403232

LAdidun3Y 3(3-0-6)
(Organic Chemistry)
JeiifeaFeuniney : 01403111 wie 01403115 wie 01403117

nunaAlduvEd nMsTuunlssanvewsuseneudunid Uiice
wiluaznalnuasujisen awedlowndl indvaansueauninlalasaisueu ueama
iglan welsuninlalasesuau nsmlassassvesansussneudunsdlngBmea
wWnlnsalny audhuasyjjiteveueanaged dwes ansuszneuiiuea uoad
laet Alau nsnduvsd eyusnsadun3d wiluwasansuseneululmsiaudus fn
aslulawmsn nseeziilu TUshu uaznsatiam@sn

Theories in organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of
aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, structural
determination of organic compounds by spectroscopic methods,
properties and reactions of alcohols, ethers, phenolic compounds,
aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids,
amines and other nitrogen compounds, lipids, carbohydrates, amino acids,
proteins and nucleic acids.
UfURnsaliduvsg 1(0-3-2)

(Laboratory in Organic Chemistry)
Fyideadeunneu : 01403221 Wianwseuiy

UfUANsdmsvin 01403221 nllduvse

Laboratory work for 01403221 Organic Chemistry.
Ysnanssimaad 2(2-0-4)
(Chemical Quantitative Analysis)
AwrfideaSeumneu : 01403111 w3e 01403115

NANNITHAZATEUIUNIS UM TAATIINAAT] afifeanslu
sufouiFiemet vouiluiinadiessd madieseilaeimin nsdese
Taenslnmse mMslnnsansa-ua Msmnsalaensiianzneu Mslmsalag
mainansifediou mslvinsenend wdnnsuguvesaUninsTilamysiuy
AANAL

Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation
titrations, redox titrations, basic principles of absorption
spectrophotometry.
UHURNISUTINAATIZELAll 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
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01403432

01403441

01416311

01416312

iidioaSeuannou: 01403112 vde 01403118 wax 01403231 yFewieui
w39 01403233 nionsauiu

wiatlakazUjuRnsmeasdinseiusunamiuad

Techniques and experimental works in chemical quantitative
analysis.
nann1suseiuamunwluiesljiRnisiagey 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
JwniiFeaFousnneu : 01403231 uie 01403233

runseniinlugunw edanadanistuduanulylavesdeya

WALANTSATUANAMAIN LLu’Jvr’N’i’lﬁiEJﬂ’l‘smmsg’lwummﬁﬂiiwiwﬂizmm
Quality awareness, statistical techniques, data validation,quality

control techniques, standardization guides of international organization.

Taaunlu 3(3-0-6)

(Nanomaterials)

Jyideaieusnniou: 01403111 i 01403115

uuIRRTugIY ausRnamenmuazyaad warnisussendldTanuily

Basic concepts, physical and chemical properties and applications
of nanomaterials.
wanugAEnS 3(3-0-6)
(Principles of Genetics)
AfidesSeuannou: 01424111

waduazessunuadiineadesiuiugmans mstevesiugnssu
senindlindauaslule®a wdnnisaeveaiugnIsuvsLILAALaYNY A
unsdiunaveneveinguuues a1sNUgNIsN N159IABILAYNSTaNLENNNS
aureBuarnImuauiavduvesdulaslasluley WugmaniuTunw
wazUszennswugnssuuenieded Wugmansiiauinig

Cell and organelles related to genetics, genetic inheritance during
mitosis and meiosis, Mendelian inheritance and probability, the extension
of Mendelian laws, genetic materials, replications and repair, function and
regulation, gene and chromosome mutations, quantitative and population
genetics, extranuclear inheritance, evolutionary genetics.
WugAaninAUgiRNs 1(0-3-2)
(Laboratory in Genetics)
AniideaTouunnou: 01416311 viendeufu

UjjuRnmsdmivivmanwugaeans

Laboratory for Principles of Genetics
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01416424

01416441

01417111

01417112

-1 A 4 4 '
MswglasaLlaldavanisanaendulung 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
Auidagseuunney : 01416312
o ; c‘l d‘ A o clf 4’ d <y d
wannsiwzlasadalafia weatamnigluniswisidesdooiiviive

msufulgaiugielnensdniiiianisnats memsdeadnas mamzdss
SuazesusymEmzidsuarnsTlusamaadnmaiiiflusudug weie
sineq dlunisenerndulufiy awglvai iAeads

Principles of plant tissue culture, special techniques in plant tissue
culture, mutation breeding by tissue culture, embryo culture, anther
culture, protoplast culture and fusion, various techniques of plant gene
transfer, recent knowledge in related fields.
ﬁuqmamfmmwaét.ffaaﬁu 3(2-3-6)
(Introduction to Cytogenetics)
iidoaFeunnneu : 01416312 viendeuiy

e uasngRnTIuveusadieafunsienendnuureddiTin
arwdsuslumieiugnssy Tnslilsuuasaiiintudednuaemetugnssy

annmsvesdadldin nsussgndianudivanilulimasunisumduag

o &

msinemss UMy RudRtuasdnivadadeluisfoinsly
nMsAnwNugmanfigad

Cell biology and behavior related to inheritance. Variation in
genetic material and the effect on expression and as well as evolution of
organism. Application of to genetics in medicine, agriculture, plant and
animal breeding. Laboratory techniques in cytogenetics.
unanad | 3(3-0-6)
(Calculus 1)

afnuazaudeiilor sywusvesieridunagnsys
wazn1sUsEend Uiiusuaznisuszend

£ 1

Bgne ANTIBYWUS

ee

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
wAanad I 3(3-0-6)
(Calculus 1)
ideaeunnew: 01417111
\snadinanudli eyiustes UTWusvanetu aunsdseyiudyagiu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
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01420113

01420114

01420117

01420118

01422111

UHUANSWANS | 1(0-3-2)
(Laboratory in Physics 1)
Iniideadsunneu : 01420111 wiewdeuiu wie 01420117 wiewiouriy

UiRn1sdmsuin Handvialu | videRandnugu |

Laboratory for General Physics | or Basic Physics |.
UfURNsWEN I 1(0-3-2)
(Laboratory in Physics II)

Jiideaiuanneu : 01420113 uas 01420112 wiewdoufiu
%39 01420118 w3anTouriu

YR sdmsuien Handihaly I wieRAndiugu I

Laboratory for General Physics Il or Basic Physics II.

Manditugu | 2(2-0-4)
(Basic Physics 1)

naraninamansyadlva gumwamans n1sindeuiiuuuesueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
Manditugu | 2(2-0-4)
(Basic Physics 1)

Yenfidendeuanniou : 01420117

i widn aduwimdnlaih ieumans Handgalmidosiy

Electricity, magnetism, electromagnetic waves, optics, introduction
to modern physics.

NANADA 3(3-0-6)
(Principles of Statistics)

WnANAARBITUATEER fiashumisd faiamnans fans
n3£978 fuusduuaznisuanuasmuusluveiuUsgy n1suanueenl
U NTUINLAITI%S MIUWANUIIUNG NTUINUDWIBE W adiR eusu  dmiu
Ussmnsifganazasassning myllasieideyannud nisieseia
wWSUTIULUUMLAEN MTIATIZANSoRneaBuAULUUY

Concept of statistics, measures of relative standing, measures of
center, measures of dispersion, random variables and their probability
distributions, binomial distribution, Poisson distribution, normal
distribution, sampling distribution, statistical inference for one and two
populations, analysis of frequency data, one-way analysis of variance,

simple linear regression analysis.
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01422431

01423113

01424111

01424112

afAn1eTTInen 3(3-0-6)
(Statistics in Biological Sciences)
iideaSeuniney : 01422111

yilavetayan19s®iiven Fod1sieiens maieufisuaassennns
melassiteyaungu MssenuuuMAaBIiugy uwuwuudeuly n1s
NAADAIUUULNAVBLTEA MTIATITRNSANBELAYAEUNUS Fon1eainluds
W53 ATlANuRaINanY

Types of biological data, sample survey methods, two population
comparisons, categorical data analysis, basic experimental designs, nested
designs, factorial experiments, regression and correlation analysis,
nonparametric statistical methods, indices of diversity.
dainevialy 3(2-3-6)
(General Zoology)

FPAnemAuERT nannslun1sSwunUsEAndn luas imuInsues

dorl

Biology of the animals, principles of animal classification and their
evolution.
NANTTINEN 3(3-0-6)

(Principles of Biology)

Tluanaveddldin wad uasmunuedTy Wugmand wordTauns
mavaINMaIeYBtindwdiTin Tassadsuaswifivesdniuasile dueiven
WaENEANTTA

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,
ecology and behavior.

Fmemalfuanis 1(0-3-2)
(Laboratory for Biology)
JefifaSeunie : 01424111 vieSeundouiu

UfuRn1snisldindesqanssei waduazdiuysenauvensad Woviuivad
waznsiAdeuiivedns vl uasndrnluddi®in dedofvuavdn’ i93ns
yowAdLazNITWTRd MaAuRuSuAEN SISy essliFin Anuvainvae
90930 waziinaine

Laboratory for microscope, cell and comments, cell membrane
and transport, enzyme and bioenergetics, plant tissue and animal tissue,
cell cycle and cell division, reproduction and biodevelopment, species
diversity and ecology.
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01424281 fvinerTanmieadiu 3(3-0-6)
(Introduction to Biotoxicology)
Jfideaieunnou | 01424111
Fuseuisiduresmuiuivuasanndsananstiosfuuazindn

e ] !

NINYADTITUTIARAZUIATININ

Y

Basic concepts of the toxicology and the residule effects of
pesticides on the nature and biotic community.
01424311 7 INeramaIvngsy 3(3-0-6)
(Industrial Biology)
1§ wazimadiemedrinenililunawisdes uwsgundndo uay

ansafinengAuvid Auazdninnmanasgramnssuiieglumuaul
nsd@AnwIngideamauasinideanniagaamnssy fnsinwuenaaui
Knowledge and techniques in Biology for uses in culturing,
processing and products extracted from microorganisms, plants and
animals from several interesting industries. Case studies from industrial
experts and researchers will be presented. Field trip required.
01424482  FIneweduaiiy 3(3-0-6)

(Pollution Biology)
. [ a & a | o ada aal ) al
anmyasdanaesuiiluiy nansevusedslldinuazistoetuunly 3

nsAnwueNEnIui
Environmental pollution and its effects to life, avoiding and
deduction of causes. Field trip requires.
01424483 DUNTUITUUALAIUNAINVAIENTINN 4(4-0-8)
(Taxonomy and Biodiversity)
AmiideaFeunnnou : 01416311 vi¥eldunieuiy
flomuazesiusenauaaumainvatenstanin nisideslesszuy
sunsuisuAUAmIVAaIIABvesdaliTinsruureinnsindiuundsitin 35
msAnwuueaAaAndlaglivdnnsnisivdsuwasiesiign wannsan
ululdgeananmvsuainisiinnnuvainvanenndinn navesrumainvans
YITINABLUUBE NUAZATEUIUNSeYUYUAE IR Auvannvatens
Fonmrenthitluszuuiinn Auasammueinsgadsnmmainiaienis

o

FINW UNININTBYINANUMANMAIENNTININ NNEINTNTINNTULT

u

Uy viodadiu M5 IALazN1SITYAIINRAINMABNNTINN
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01424485

Definition and component of biodiversity, the interrelation
between taxonomy and biodiversity. The information’s used for
classification. Cladistics include parsimony, maximum likelihood. Cause of
biodiversification. Effects of biodiversity on pattern and process of
community. Biodiversity and ecosystem function. Value and causes of
biodiversity loss. Conservative approach to biodiversity, biological
resources and local wisdom. Biodiversity measurement and research.

PAUINATUANNINITINYATUAYAIETOEY 3(3-0-6)
(Biological Control Agents in Agriculture and Public Health)
AiideaFounnou : 01419211

ilnmeTAusildrIuANAnIN NN YATLAYANEISNAY N1T0BNENS
MsWAHARAUT YasuLaEIAMmenTUsEnd nvaneuayseideutetdui
\Aeades Snsfnviuenaaiuil

Types of biological control agent used for controlling pests in
agriculture and public health, modes of action, product, development,
advantage, application, related law and regulations. Field trip required.
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wuuiauavatasiedunlusi
sERUUTYYAT
MAIYIRTIIMET  AnEINEIAERS

Frumheina (B.UTTee-90.UURNS- v Anwnienuies)

1. sWaden 01419415 1(1-0-2)
Hodvmwlng F1938555UN99aT NN
d a o 2 B & : :
Y2IYINTB2ING Y Bioethics in Microbiology

d o = ar s 3
2. seivinvailaeglununivsTauliunas Al
() wnmnAnwnill nquase ...
(") vaneirewglundngmsinenmansdadin a1vivgadiine,
() Avnansdshu
(v) Jrawziden
() wwedvndenas
() Aimsdmiunanges..... 1. ...
a d ' a4 a o . .
deaSeuaniay 01419211 a%IMevaly (General Microbiology)
a dy a v W 1l
Jundasteundouny il
v e o a o
IWNIMITII Tuil 27 \Aou nINgAY WA, 2564
. InguszasAlunisiUasedn
6.1 AUAIAVDITIEIVT
a a < < v & a  asd g ¢ a a6 2 Y oa wa v
a¥IneAnwnefunsfunidndulselovivazadunidnelsa Feujiaees
o a = =g Ve s 5 1 ! o a o L tg
Artlafaadesssulunisvnans snednnliyditidansneunassenineinidelafnyinugiu
o - aoas A i v By
wagvhanudileludszsinuvesaiesssulunside nguunefitieiteamegadaine
v ¢da & v a
6.2 waanwsMiAnvuuilEn
6.2.1 idnaunsaesurenanufuRnalunisideniqadainela
6.2.2 Adnanunsaesunglulsunudnsusssuiineatesiun1sAnymnegadaine,
6.2.3 DANAUITANUMIITTUNTSULASINEUNT NUIRBraInulfDg I zay

7. A1asuesw3Y (Course Descgription)

RunsdlunsesvlyaAdelsauasivandad Anuvasndenalinim sunisuaznis
Usziliuanudes 9153w n1sveassdaliTindautasiugnssy sesssulunsidouas
NS

Microbes in pathogens and animal toxins act. Biosafety. Hazard and risk assessment.
Bioweapons, GMOs study. Ethics in microbiology research and academia.

8. 219138faou

Teaviduanuiusngluvuiei 3 4o 3.2

3.
4.
5
6

d o a =l -
9. uﬂuﬂttﬂﬂﬂﬂqiﬂiziﬂﬂﬂqqﬂﬁUNﬂﬁaUﬁJ']ﬂig"lUNﬂﬂ'liﬁﬂug’il'lﬂﬁﬁﬂq%'iﬁ'i’]ﬂ')ﬁ"l
(Curriculum Mapping)
- o P %
eaziduanuivsngluvuied 4 9o 3
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9.0 1-1

wuULEuavalUnseYn tuy
S NIERTLIRTE
MAYIYRTIINET A IneAEns

Tuntein (B.UTsene-su.Ufunns-vu.Anwiienuied)

1. svddn 01419489 3(3-0-6)
Fodvnnunlve Ujdunussenindleadiugdunid
Fodvrnwndangy Host-microbe interaction

2. innveneglunuinivsEAuliynyns Al
() wwednAnwill nquansy ...
(v") mnevrenglundngsinemansiuda auningadine
() v nanizuesnu
) Snaniziden
() v aenas
() Auimsdmiunangns....a113....
P ] a ) & .
3. Ayundessauunou 01419211 9a¥7ine13lU (General Microbiology)
-l o v v 1l
4. Jyndeuseuniauny L
ar Av o ay L7 A =
5. FuUNINNISI867 Fudl 27 \fiou ASNNIAY WA, 2564
6. inguszasalunsitanedun
6.1 AUAIAYYITIEIY
a ] %) a acda a o« a o ¢ o a ey a
syuvinaAtulsynaumedsdidinuazydunidvatsviia deleadiuaduniduul

YN0
= 1)
Ay Na

(=3 ol a (3 1 & v

Ufduiusiunazneliindtauinismieassing lugduvsd v wazdnindudidu

1
1 o o 1 =

wananidydunidlunadvemisvesnunardnidedanaddgsio waiueddu seuu
av w v ed Wy 1w au o ¢ ' ) v 1 |
piifuiuuaglivsleviddulaiguiu Udunusseunaleadiugaunsduuiilasiusinised
! @ <t =2 ' v ¥ = & - g oo v
Fufulaeiawiondy masusanllautenisnelsa dsudaiuauaisiagyuguliddald
wihlafisguuuuuaznalnluujduiusdnarnsluideeifineweuidalaanalussuuraadi
Uuisneiu
6.2 nadWsMAAYUAULGR
6.2.1 d@nanusalTeumisuUfdunusssninqdunidiuleadUseinneing q o
6.2.2 TAnanunsaesureisnisnelsnvesgdunidlusyuuvesleanisineiu
= = & = 2/ = aw o d 2/
6.2.3 Tdnanunsndnszinazeiunedayaniviviniswazranuiteningavesly

NsANSIViUALY

81



7. A195U18518391 (Course Description)
mawawaﬂaaﬁlmm AU WY Wazqiuvsd sllavesujduiusseninleadiugdunid i’]ama

a

ANUTULIIUOIRAUNTY 's.,uunuﬂunwaﬂaam ‘Ua‘U‘VI'iEIﬁ\‘]Lﬂ'iuﬂ’l'iLﬁlifyLmUIWUENW‘HLLa"ISﬂW‘WI
fauvnangdunis Yuv3dusiing qauvidingn

Biology of hosts including human, plants and microbes. Modes of interaction
between host and microbe, virulence factors, host immunity. Plant growth promoting
microbes and microbial plant disease. Microbial antagonists, predatory microbes.

8. 213dFou
< = v
TgavuanunUsInglunuini 3 e 3.2

P o A = [ a
9. LLHUN I.Lﬂﬂ\‘lﬂ"lﬁﬂiz"il"lElﬂ?qﬁl?UNﬁT}aUNqﬂiﬁqUNaﬂqiLiﬂugﬂ'm“ﬂﬂﬂmidi’lﬂ')ﬁ'l

(Curriculum Mapping)
al = al 1%
sgazduaeunUsngluniing 4 e 3
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wuuLEURYRUTUUTITIEA
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e ANTEHILTE D
MATYIRaTIINYT AN INeAEns
UMb (. U55818-v0.U RN 5-9u.Anwsienued)

1. SW&IY1 01419325 3(2-3-6)
Fadvrmening 7NN
Fodvnesenge Mycology

= aof

2. seiniveuulseglumnaivisiuliyyed 4l
() wnadndnwiilu nuansy ...
(V") mnedrewzlundngasinetmansdadin awdvgatiive
(v) Avuamztiy
() Awuawiden
() ynIrdenus
() AwEmsdmiundangns a1u1ivn
3. SyideaSeuinday 01419213 ga¥Anewihluufiiinig (Laboratory in General

Microbiology)
%3e 01419214 Qa%nﬁwaﬂﬁugﬁuﬂﬁﬁ'ﬁnﬂi (Laboratory in Fundamental
Microbiology)
a Ay a o o el
4.  Fudeassuniauny lid
Fuitdnvirsedn TUR 27 \@au NSNYIAY W.A. 2564

6. JmguizasAlunIsRAIu/USuuesein
6.1 AUEIARYVBITIBIVIUAsIMAHA lUN1TUTUUS
v a a a = ! < d ot ! a = 1al °o & @
Anugineafugaundlunguandadunidunguydunidvualvginudnduiuinga
=y 4 cf = s v 7] =Y v o [}
Finen Weliiionsuenide ssuednuazlaTE@In dugiuiven daduunuaInmy
- 4” 4 o a - QI -y 1
seyTln wasmsidess et lduslegd meUsuugssein wuinludiuees
o a = o o a
nsfnwuenaauiveianiuszaunisallunisfinyuasdndnuns1vede3eeIn
§ITUTR
af (4 =y A’ o o
6.2 uadnsAnvuAUNER
6.2.1 eliddnauisaefuremudius B inunsvess
Y Va ; o L 1 o :-y
6.2.2 \iNelVilidnansaueniae Induunvianmy seusin uazinizidess
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7. maisuiisun1suiulzesein

EACKAIGHY I39UTUUFS defuAbuuuag
01419325 STIneN 3(2-3-6) | 01419325 571wEN 3(2-3-6)
Mycology Mycology
Jfifeaiounney 01419213 wie 01419214 | SwiideaSowndeu 01419213 wis 01419214
riiseaioundeudu il niideadeundeuiy il
FinaBu1e31873%7 (Course Description) FA195U18383%1 (Course Description) UFuugednedune
duguiner maiguayiladofifina dFugninen maetquasiedeiiing ERUEL Y

AudNTLE3 TN msdavinavyuagsey
wiin mahlUld Usvlenuasinwueadia 51 uay
g

Morphology, growth and affecting factors,
phylogeny, classification and identification,
application, advantages and disadvantages of

mushroom, mold and yeast.

AMNALRLETTRINMT Msdavunanguayssy

gin s lUle UsslevduasInwweaiia 51 way
P

fias dnsAnwuananiun

Morphology, growth and affecting factors,
phylogeny, classification and identification,
application, advantages and disadvantages of
mushroom, mold and yeast. Field trip

required.

8. 919138¢dou

eazdeanuiusnglumnei 3 1o 3.2
9. unuTinamINTINIEINEAMUTURRTaUINASE AN B IANENgAsEsEAYT (Curriculum
Mapping)

TeazSeanuivsnglunei 4 4o 3
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Fumhein (vu.usTe1g-va. UfuRns-vu. Anwsieniie)

1. S%@EI% 01419341 3(1-6-5)
Fodunrening wuATILSaANe
FoIvrrnendangu Bacteriology

= o

2. mwimiveuFulseglumnaivissiutiygres &
() MeINANVLY MUY
(V) mneiniamslundngasinemanstudin awiivgadaiven
(V) S nawizdadu
() Fvnawziden
() wnmyidenad
() AwuSmsdmiuvangns. ... AWV
3. SyiideaSsuannou 01419211 yanewhly (General Microbiology)
uag 01419213 adinewilumeufiants (Laboratory in General

e

Microbiology)
vi3e 01419214 ya¥7inerugunAUATRNT (Laboratory in
Fundamental Microbiology)
4. AwideaFeuwdouiy lif
. fuiidavirsiednn Yuil 27 Weu nsngeu wa. 2564
6. InguizasAlumINan/UTulTeseIn
6.1 AnudAgraITEITILasmARalun1TUTUUT
waiiFeinenduiniAnatuoynsistu msuendeudand nissvyeiindanis
fi19¢) wazn1siiusnwILUATISY %'QLLUﬂﬁﬁmﬂuﬂziu@%uw“’;éﬁﬁmmei‘wﬁ’mﬁy’ﬂuudwm
nsAny ITeRugukaymathluUszendluiueineg Wy mawnmed nisinwes awns
guamnITy uardwuanden sioluwiiiduussloviuanulne Gdngaiainetds
sududenioufuasidrlaiiotiiniuiludesenlumansa dndauiniu faduds
aﬁLﬂuﬁaqﬂé’wqaLﬁawﬂﬁmmxauuazﬁuaﬂﬂagjmua uenINESIVFUUTTe eI
iaenndaatuidoniuniu
6.2 HadnsTiatuiuiian
6.2.1 WilelWiARaansnesuevdnnIsuazannsnUfiRnsuenuuaiidsniuende
6.2.2 vitelilAnanunsnesurevdnNsTIuuNuaz TS inuUATI S af e s o dun iz Ass
warlienfnisnades vénnsiushwnueiiSeiiddyls
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7. mM5TIUIBUNSUTUUTITI8In

IV UAY TwAvIUTUUR deiAnuas
01419341 pUNTUITWVBILUATIISY 3(1-6-5) | 01419341 wupdilsenen 3(1-6-5) | WasuBesedn
Bacterial Taxonomy Bacteriology
Jniideaiounnneu 01419211 uas 01419213 | AniisieaSeunneu 01419211 uay 01419213
wio 01419214 w30 01419214
IiiveaFounfoudu [l Juiendsunieutu Wl
fesures1eIu (Course Description) A1e5ue5183% (Course Description) Uiuuseredune
wEneynsuistuveskuaiiie musnide n¥noynsudsuvenuaiiie nisuenide | s

v3avdaniueidy nssvyrialaserdednume
Fugmiinen Fauall @357 wasUEAINeT N1
seyrialaedssimds maseylaglddnysznouma
iilvesiead adamediluanaiiienisszyyia
wuaiFefmzdodd uazmzdedild wanms
Wuideuuailse

Principles of bacterial taxonomy, isolation
of pure culture from habitats, identification on
the basis
physiological, serological characteristics, rapid
method
chemical

of morphological, biochemical,

identification, identification by
composition of cell, molecular
techniques for identification of culturable and
non-culturable bacteria, principles of bacterial

preservation.

Uigvsaniuede masvywialageidednvuznig
Fugmiiven Fauall a3V waziwIuIne) nsTEy
wialagdisinis myseylaglddiulsznaumanil
vougad madanndilulanatfenisssysin
wuaRiFefimzdedd wazimzdedaild wanns
udewuaiise

Principles of bacterial taxonomy. Isolation
of pure culture from habitats. Identification on
the basis of morphological. Biochemical,
physiological and serological characteristics.
Rapid method identification. Identification by
chemical composition of cell. Molecular
techniques for identification of culturable and
non-culturable bacteria. Principles of bacterial
preservation.

. 919198EHaU

sgasduenuiusIngluviney 3 4 3.2

o o~ a w a
9. LNUNLLERINIINTSAT EIHT'Il.liliNﬂﬂﬂ‘UﬁJ'Wﬁﬁ']uﬂﬁﬂ'ﬁﬁﬂuiﬂ’lﬂﬂﬁﬂgﬂiéflﬂ'?ﬁq

(Curriculum Mapping)

eazduamuiiusnglunund ¢ 9o 3
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infection, multiplication and effects of viral
infection on host cells, plant viruses, animal
viruses and bacteriophages, diagnosis and
control. Field trip required.

General properties and genetics of viruses,
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General properties of viruses, viral
classification and nomenclature, infection and
multiplication, viral genetic materials, viral
pathogenesis, viral propagation, viral detection,
bacteriophages, plant viruses, insect viruses,
animal viruses, human viral pathogens,
prevention and control. Field trip required.
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Microorganisms associated with food,
effects of intrinsic and extrinsic factors on
microbial growth and food spoilage, spoilage
and preservation of various food products,
index microorganisms, food borne infection
and intoxication, methods for microbiological
examination of foods, microbiological
standards and quality control. Field trip
required.
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Microorganisms associated with food,
preservation, storage and food compositions
affecting microbial growth and food spoilage
characteristics. Food preservation and spoilage
of various food products. Pathogens and
microbial toxins. Index microorganisms.
Examination of microorganisms in foods.
Microbiological criteria for foods and quality
control. Field trip required.
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Application of microbiology in agriculture,
for examples: composting and biogas,
mycorrhiza and nitrogen fixing inoculants,
ensilaging and microbial feed additives, post-
harvest microbiology and microbiology in
relation to aquaculture. Field trip required.
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Microorganisms related to agriculture and
livestock. Biofertilizers, mycorrhiza and
nitrogen fixing inoculants. Biological control,
ensilaging and microbial feed additives.
Microbiology in relation to aquaculture and
agricultural pathogenic microorganisms. Field
trip required.
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