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./ 3k, 10 i) NI NFA/EEK| 1 DRT g 1Ml &4
ENG101 Fundamental English 1
./ )k, 102 i) NI NFA2ZEK| 1 DRI g 1M &4
ENG102 Fundamental English 2
001201J), 201 ENKIF N NI 0gNEI NOJ ekl &4
ENG201 Critical Reading and Effective Writi
0012253}, 225 ij NI NFnEEk| &I T KNT3(36)
ENG225 English in Science and Technology
204100,/ . .01 é61 6 k] ANLNKLI 61Q &4
CS 100 Information Technology and Model
1.ZknnJdl NgNhONIT ENK 1 A(lnrovativeoiEdtoBl ETNnKI 6] |
201190 1190 ENKeéNhIJ nNEJAIl Né1&4
I NET NTJ NLNLT KQ]
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1.FknnJ i N NEPBNE K K @gtielCiivean) @D T Bl | i r E5N
14010: K, 104 ENKOG| RI 1 k6J NI E 1&4
PG 104 Citizenship
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0. I, d@® AOR/ / O O 0330 OO 0 O
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02ODNGNGIET AEénT @1 nij ENT
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OmErd6, é J KO NHI Noe KNNT a 3306)
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203289, 289 GNT AT NENK] KNI NHAL@® é KNNT q
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215205, e @ n®@G 831 NTJ N 3(36)
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2152060 e P GRDABRENKEnk §nl (1(880)] N
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21802 , 3H & KN | EJOmD-O ONDEOEOOxOFRAAI'O ONDI GG OND O O
MICB 3ditrobiologisaiumentation
2181 , A Kn1 J QL NI T NEQPCOWMBRADDOOOE K ¢
O O O MIGB @O0t EOEe Ity @rtd Biological Innovations
21309 , ®FENKIF | EOTenEN KTl H NI B3N E
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2154810 & § KOK2 NOO Nel EOTV é1 i 6 BEBY
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0/ D4 ENO2 ENKEANRESNOT EOT 21@DB K j
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0/ NG NO251 NT J Nl E&nk NI 13gg4)] q
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215491, H A JIJT Nénkgnl I NTJ N 1(D2
MICED1 Microbiology Seminar
2154820 e KNOQENDO I NEeénkgnl I NT j1D2)
MICB 492 Microbiology Reports
215493, 493 PGI N1 NoL| T NEé&nkgnlld&T] N
MICED3 Special Project in Microbiology
215494 , BTEN® I + EENT énkgni | QODIEEHO OO0
MICB 494 Training in Microbiology
5063611 36O, J6NENNBP B r | cel 3(249
IMM 361 General Immunology
22ONGNOFEOKNIE oJnl ©la) IEd In]NENT
Majdflectives a minimum of 9credits
OKNIFEENEEKNYIT TI NgNTnle]lAR
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OKIORX371 Aquatic Miorobiology
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O ®ICB 8Blbrmal Flora and Pathogenic Microorganisms in Human

0D OQ & g, NF1N&EonOO I | NT 7 N6 T DR2EP OT
O@®ICB 382 Introduction to Forensic Microbiology
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O MIECB41 Biology of Mushrooms
0/1®2 AFo 1 | NTJ NelFEjaLT q
O @®ICB 4Riology of ¥east
215488 ,@BPHENKI| N5 e ONNG @& & SIKL & §IBBL NK i K
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0 603BM O/GOCe 61 6k] Agnl ij PODVIORIBBIOBIOO
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14010K ,1I04EQNK G| RT 1 k6J NI E 3(D6)
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BIOL 1(asic Biology 1

202108 , 193] ,GNT ArENENKgHRI | N1 1(®0)
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PHYS 117 Physics Laboratory 1
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PHYS 187 Physics 1
0.2/ . .5600&6816,kAMALNXLT 8 OO0 ABRE)
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O OKIC O O gTWA O
gARI] Né ERMKIOnE| NT nr O
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ENGL @itical Reading and Effective Writing
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@O 10. 7@WNT &I ,NENKOB@ Il NT T KAl SNI K
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@G 30. FQik,g&d .| DA .j NO O Q@90
MICB @robiology
@F 30. 4 @INT &g NENKEQ kAT | NTQO@B® O
MICB @igrobiology Laboratory
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215302 ,8020 € KN I EDIOD-O ONEOOOOFxEI0 ONOTG OND O O
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21805 & ,§OE NK I | E OINTEENKIgRid H BN B(B4)
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O OMMB&General Immunology
| NGN® I E6k NI E OT nl ] ENT
Major Electives
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O.0/gnl 1l NI'f Ni DRI g NI 719 T
Basic Biolpgy 1
O.0/gnl |l NI'J NI DRI gNI 719 T
(Basic BioR)gy
0. 0/] GNT ALNENKgnAnIlI I NI'] NO T |1 T
Biology Laboratory 1
0. 0/] GNT ARNENKgnlI I NI'] NO T |1 T
Biology Labofjtory
0.1/6d4Jn0 T 1|1 f
Chemistyy 1
0. 1/) GNTBHI NENKoéJnoO T 1|1 f
(Chemistry Labojatory 1
0. 1(¢o6eJnl NI'l KA QLSNIKnT I AEL T |1 q
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0.2/élJ1 NI 8T FKQdT7T NRI ET O] q T q
&ntroduction to Computer




EKn gNRr I NgN PLO1 PLO| PLO3| PLO4| PLOS PLOG6
KI A 1.1 1.2 3.13.2 4.1 4.2/515.2 6.1/ 6.2
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dntelligent Data Analysis: Survey of Techniques an(
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&alculus for Natural Sciences
0. 5/)] GNT Anll NENKIJhL NEL QO T
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O.5/IJNL NEL QO T
(Physigs 1
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&lementary Statistics for Science and Technology
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(Introductory Biochemistry
O/ /7 1) GNT Al NENK§gnl 0éJnodoT DRI H T T
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| N§ N
| NGNOI ET AEéenT
0.1q) KNIJNHRI N6 e KNNI q 1
Quantitative Apalysis
0. 1()] GNT AT NENK] KNJNHI N6 & KNN T
Quantitatrealysigboratory
0/ 3(énkgnl Il NI'] N 1 1
(Microbiology

3.



EKn gnDr 1 NgN PLO1 PLO| PLO3| PLO4| PLOS PLOG6
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(Microbiological Instrupgnentation

O/ 311 Kni1 J QL NI T NE] PGGNOKNI I n T T T
(ntellectual Property and Biologigal Innovations

0/ 3]JENKFFEOTTENKI hkI EI NE€énk T T
(Microbiolodgizakerinaidesjgn

O/ 3JLNIKNNJ I NI'fT NOKN61 Kol Gnl T |9 T 111
(Introductory Phycology and Protozoology

O/1B16l RAh KNI NI J N T ] Ol 1|0l O|1| O|1] O O
(Mycolggy

0/ 3Jcel KRNLI NIJ N T T
(Virology

O/ 321 Al T nLNLIKQélE&énkNITKAajlg| o 1 9] 6|l1] 0|1 O o)
(Microbial Genetics

0/ 3JLKAKI NT]J NEFEOT el ndoKnj 910 1| ©f 6] o] 6| 1/| O 1
Bacterial Phy$iology

0/ 3ZKNT T ENKeénhéSNOIEOT el noK 1|9 7 |71 719
(Systematic Bactgriology

O/ 34T NI LI NTjJ NEFEénkNITKnj d K 701
(Microbial Ecology
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(Microbiology Seminar

0O/ 3ZKNJ ENI'I NEénkgnl |l NI'] N T q
(Microbiology Reports

0/ 37] PGINit NoLI I NEénkgnl I NI'J| 9|9 9 |9 9/9[79[7/97|7]|71
(Special Project in Migrobiology

O/ 3ZENKI+ EENI €nkgnl I NI'TN T/9, 9 (9T |9 9]9[99]19
(Training in Micrgbiology

3.471ijOIJNénoJENI 6kl NI'l NI'] NI n T |9
{General Immuhology

| NGNOI EOKDI E

O.01LPNrFLKONELKKedLSNIKAT g 1 T 179 T
&reative Media for Biology Information)

202353 LA AGNI | NI Nél EIr g OO T T 919 T
(Plant Morphology)

O.01I NolIl LI NI PROOOOO0O0O0O0O0O0O0QC T 1|1
(Ecology

202433 hn ol RT 0F T NKééoehhNREOKN 1 T
(DNA Barcoding and Applications)

22340 (LAl | gl hkl EI NEgnl I NI'J N T T T
&aboratory Animals in Biology)
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(Introduction to Actinpmycete
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(Aquathicrobiology
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(Normal Flora and Pathogenic Microorganisms in H
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(Introduction to Forensic Microbiology
0/ 33él NJ] kIl hijn] €l EF NI NKhONI| 9| O 1 |1 q
(Microbial Food)Safety
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Biology of Mushrooms
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Biology of Yeasts
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(Microbial Genome Analysis and) Bioinformatics
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(Molecular Cloning ®f Genes
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(Molecular Cloning of Geney Laboratory
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(Industrial Microbiology
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(Cosmetic Micropiology
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(Microbes and Qultures
0/ 37Ilnl éBl 6kDF ELKKI NEénkgnl T T
(Selected Topics in Mictobiology
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(Selected Topics in Micobiology
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(Selected Topics in Miciobiology 3
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(Introductory Biotechnology)
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/[, O SNIFTNYNjknE]l HNEKNT I T 1 NgNO
[ 11317 ni N §O¢nerlEdubation)r | oe]

J ,101,(001101)j NI NIF AEEk | 1 DRT g NT O 3(26)

ENGL 101 Fundamental English 1

Preed n J n

Pre: None
ENKLRDrFELNKij NI NFAEEKI| O61 DrF ENK] GNLAJ
TKNYTTNELAEEIJOkNI AhT TKKITArl k NEI k Nj

Communication in English forterstyolay. Basic listening, speaking, reading an
skills in various social and cultural dontebaarfangfe

J ,102,(001102)j NI NI AEEk | 1 DPRT g NT O 3(26)
ENGL 102 Fundamental English 2
Pre ,100 ONI OT NJ &ll \NBHANr RT g1 & Eij N
Pre: ENGL 101 or consent of the department
ENKLRDr FELNKijNINFAEEKI 61 DrF ENK] GNLAJ I
T KNTTTNELAEEIJOkNI AnhT T KKIJTArlrk NEI k NJ
Communication in English foteeaetipaay More advanced listening, speaking, rea
writing skills in various social and culturdbongrieatsirigyr: life

J ,201,(0D1201ENKF n NT 6 § NEI N6 e KNNTI G@8NENKOS &
ENGL 201 Critical Reading#iadtive Writing
PreJ ,10@) IONI OT NJél NJoTr RT gl 1 &F Eij N
Pre: ENGL 102 or consent of the department
T AEl NijNI NFAEEK| LSNI KAT ENKFnNT 06gNEI
rnl 86T NJel NJLT Eeél Ej O Knj 1
English languaderstiitecal reading from different sources and media and effecti
rmngaqOmdOqrsbcl rqUoOglrcpcqr q,

¢

J ,2p5,(001225)j NI NF AEEk| GEI 7T KNT T 1 NB@EB)LNLT KQ
ENGL 225 English in Science and Technology Context
Pre ,100) OB e ONN O I RT g+ T &1 Eij Nel Ng I
Pre: ENGL 102 or consent of the department
I AE|l NOI Eéq KNEFT OOk NI'T ©NT iir & Eij NI N©&
Ok NOT eé61 6k n



Specific language functions, components and skills for effesttigaceoanmdunicat
technology contexts.

J& 1110 (01311é NT I NT J NEAT § 1 3(36)
PSY 110 Psychology and Daily Life

Precel NI KAT T AE

Pre: None;formajor only
ENT I NTJ] NEAT gRT NTR &SR] SING NIT LOJ JPis
Psychology and daily life. Individual factors. Interpersonal factors

~

KI.104 (1401CENKOG ] RT 1 k6 J NI E 3(D6)
PG 104 Citizenship

Preed n J

Pre: None
el NJIT ORNNOT Ng NBOERT] I EAT ENKG] RT 1 kdJdr
] PGI NKFYTTAlI TAREG® KNAAnT T O©FETNrl O] KN
Ok Nj k] KN6j g1 qQLnl MTI@ENK®O MKl K KKT IO
ENKLKONET ALT éT NOGNET I Eo1 NDrl ENKOE 6 cel

1

N
Ok NenNINjJelFrEgnJIgl Ok NLAEéJOENKOJ] RI
| KNI AEITNNNLIGBENKOXn ] T KOB&8KN] 1T KKJ EI I N§
Meaning, definition and concept of citizenship. Rights, liberties and obligatio
awareness of daily life at local, national and international levels. Creation of |
social responsibility and social awareness. Citizenship and the way of life i
societies. Creating a positive and peaceful attitude to enable conflict resolu
Political expression under laws, rajulatroasarsbciommunal practice. Citizenst

understanding of cultural tradition and local history. Ethics and vocational citiz

] 1111 (201116 Kk EOT nEI N 3(306)
SC 111 The World of Scien

PreceJ n J

Pre: None
TTESNDI IN] @FEI NTJ NLNLT KOOI é61 6
EKNY I TENKINEI NTjJNLNLT KAQQOEN& EKKJ
0T é61 6k] REAT ENKi1 AhT NJ] KNBT Kad NN §
[ NTJT NLNLT KOk NoT é61 6k] AEAT L Nr EOI



T ©FETNrT Ol NTJNLNLT KQOKkNST 671 6kj ¢
' KDEFT el NOILT meeled BT MELNME] NOOk NENKI
Introduction, Meaning and history of science, technology and innovat
activities about science and technology in daily life, science and
development, ecameyy, environment, culture, local communities, climi
bctcjmnkclr*OmpOmrfcpOr mngagObecr
[l 1190 (2011ENKeéNAh I ] nNEJ Al NENKHGNM 3(06)
SC 190 Critical Thinking, Problem Solving and Science

Preed n J

Pre: None
ENKeéNhl T nNEJAI NENKHGNAROENKOE®S] P(
Critical thinking, problem solving tecuehagyacdmmunication in science
|€£1100 (204161 é 61 6 k] NLNKLT 61T LOK NG 3(6)

CS 100 Information Technology and Modern Life

Preed n J

Pre: None
erj.Ni5Tqum@mEN@Q@QENUENgmnwmmd
I SNENT Kni JEAT OT T I 1T ekl qOGH BT qOi K

LNKLT 6T LOENKKOBGLNKLT 8T L
Computer in everyday life, computer netwolinaresgaetiaét, online collabc
productivity software for modern life, information technology security, infor

|.& 1123 (204123) | NT ] NENKEg o 3(25)
CS 123 Introduction to Data Sc

Preed n J n

Pre: None

i NI KI J&l EI NTjJ NENK&®OIJOkOENKKI T KI
| N6 e KNNI o gNEI NEGERr T ce OENKJ I Eij
Overview of data science, data collection and acquisitigoredesismgptve
prescriptive analysis, data visualization, challenging issues in data scier

ij7 B30 (46217 NGEI gnl NT | | 3(6)
PHPC 130 Medications in Everyde
Preeed n J i

Pre: None



5.

AT NT SNei NJ KON mal BiNN GES@Ir ¢ | KN IEAN
LJnl et KEEk T Al OOk Nj k NT ijj ARHQS L KN
] NOOKNLNEOSGLKNILNn&ijNi T NIAJ
Introduction to basic knowledge for medicatioypesed meldidiagon, pre
adverse drug reactions, toxicity, as well as herbal medicines and fooc
safety of salle medications and health promotion.

T E.HOL (7T022ENK O ENT &I 3(D6)
FINA 101 Finance for Daily Li

Preced n J

Pre: None
el NIJKOOeosT NRIFET el & EENKT KNI NKEN
OENT OENKI NEOj TT NEENKOSENT OENKT K
ENKENICENKISNE Oj T ENKSENT LSNI KAT
0T Knj Jel NJI1 KOFJor nNrlél NJLne

Basic knowledge of financial management for daily life. Wealth
evaluation. Financial planning. Incomegebtparsseyament. Financie
services. Savings. Letting the money work for you. Financial plannin
Tax plaing. Preparing for happiness.

T E&O03 (703 ENKO|] RT j O8] KNE I | 3(36)
MGMT 103 Introduction to Entrepreneurship a

Preced n J

Pre: None

TTT NI ENKG] RTj O8] KNEFT ENKENT ENt
OKEe OE®e &l ENKO6| RT j O8] KNEREENKE
ENKT k NhOENKj Kk NT OENKOGENT OT nGgnoO
Entrepreneur role in economics development country Entrepreneur
characteristic of entrepremetivatiah factors, environment, types of
business, business plans, principle of management, marketir
management, financial management, accounting, taxation, busines
business stfac entrepreneur

QI 10080117 N|] PT ] EKKIGE gnl NT | KK 3(36)

@RCT 100 Architecture in Everyday Life
Preced n J



Pre: None
e|NjéTETnNEKNrinNErNéNKOGKNt”Nlp
LT N] PT]EKKIJE gl NT| KNeSNI Al OKO]J «
KAt j NhghkT&FEI NgNgn1 LT N] T NEOSKNT J
eTNérELTN1|NEOE§bjmnmmﬁ & E iy joiE &I
I SNeil NJo&eoeNEOT T LT N] PT] EKKJIOSTY DRI
L7

N] PTj] EKKJcel j OOKNLT N] PT ] EKKJk©N
The difference betwigamgland architecture, Basic sciences and arts of a
architecture, Architecture in everyday life, Styles and fashions of archite
of architects, How to start working with archdecterilsaidaahdesnts, Be
laws and regulations, Basic building materials, How to read and und:
Fun§hi and belief system in the understanding of architect, Past, Pre
Lanna archieedBreen architecture and its sustainability.

[, 00l J (Field df gpicialGatidhN
1.2.1 N §(Gd@eECburses)
I, §1&00/0./§d1"1 NTj N1t DRI g NI 3p6)

BIOL 101 Basic Biology 1
O Preced n J i
Pre: None
TTTSNOKNGT RNEN BMNBEEGNKNEAIEHGNT NNONNK & D
OKNOJOTTIKkNGNIOI aT1TngLNLT KOk NI #O1 Al

Ok NI'T ©NT nr el BEOkBN) OB AIKENKONE®k NEK®BT i
Introduction, scientific methods, characteristics of life, biological level of organ
Life, cell and metabolism, genetics and molecular genetics, mechanism of evi
life, structure and funddioh) stirpcture and function of animal and ecology and bel

[, glo7a02) gni I NTj NI DRT gNT D&4 "
BIOL 102 Basic Biology 2

Prel: , 1§10 DN @O ,

PreBIGRO1 arBiOL03

ENKEANRESNOT ENKLBED G KINNT QUOK & KOIE NTKjK I$ & ¢
LNRYT 1 AT T nagOKNTTT NI LOKkNENKIFIT ngKRE]| QO
rdni i n]j T 6kl NT OKNT T ijjOIJNén©JEAT OKNT T
ELET I q



St

Classification of living organisms, [@pBbtpbysiblesjg, transportation, growth a
development, hormones and reproduction, ecosystéamicuad oysiéRition,

digestive system, excretory system, respiratgrgyststaninuincuatsystem, nervous
system and sensory, endocrine system, reproductive system, and animal devel

i, 320103) | GNT ATINENKg AT I Ni(@BoN O
BIOL 103 Biology Laboratory 1
Prek ET NOT ] 110Knj T 1 KeFJEAT O
Preconcurrent to R@L
EkOFE&nkT KKLT 0O6 & K EENKEON EmCEONI kT NERENCIYIE N
el NJI' Kk NET Kk NP E DR K8 {NENRG Ol Na O dNT KRG dNJE IK
Microscope, cell structures amnelfutzcti@spjration, cell divisions, genetics, evoluti
biological diversity, plant tissues, animal tissues, behavior and population ecolc

[, B4(202104) | GNT AT2NENKG R | Ni(@oNO

BIOL 104 Biology Laboratory 2
Prek ET NOT ] 110Xnj T 1 K&FJEAT O
Pre: concurrent talBREOL

TTTSNOKNY T T N6I L @knNkBEWN K K fnj Kahaa | NaOENNKLEnAl
OKkEOG)] kiAr] T EONGOKNT T I JInl ol af KOWUNT 6k
LNT 1 ATT nqQOOKkNENKGSEKNGenRITol &l ETAl L
ENKLRT 1 AT T nQQOKNENKE&] Nj 1 Al T nar N§

Introduction, ecosystem and conservation, classification of microorganisms, |
animabmparative anatomy, gas exchange, circulatory system and excretion, ne
sense organs, animal hormones, animal reproduction and early embryon
photsysthesis, transport in plants, plant @rohhardgelatastuctiproaagation.

[, & 3207211) beJdno/ 1&4"
CHEM 111 Chemistry 1
O Preced nJ n

Pre: None

TTTSNOKkN] KNIN#AHLAT T AT 1T QT N E®D & H6HO™ @ Kek L
LNLT KA § N EOkéeNIerBOare pnkaa]d 1L NNG 1T NKKOJS Ny kNNEj6 e J
Introduction and chemical stoichiometry, atomic structures, chemical bon
compounds, chemical equilibrium, chemical thermodynamics, electrochemis
colloids, dmdes and chemical kinetics.



[, & 320%215) | GNT AT NENKo éeJn ol &. '
CHEM 115 Chemistry Laboratory 1
Prek ET NOT njelddalkKnj 11 KelrJEAT O
Pre: concurrent to CHEM 111
O RO&E HIGRT nT NENKE&S BENGR @ KB & RRIENN KO 11
6eKNNT Q61 O Ihd G iNjS 2 1 MUOKINGHRGHKGENR@ERNNE G
KJQEAnkli NT NEOkNoGkkQeéeli NJoeoeJeaeoel OF ©
N Kk E K hESKT NIEKNRK oald HEINKKT &0a10r T i TRenNg khinh Kl N E K
ENhJocGNE RKNIBINERKEDK GESNO L |
Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis
synthesis of potassium alum from aluminurbofmils, acttermioldcular structure,
chemical equilibria, enthalpy of reactions, galvanic and concentration ce
determination of molar weight by freezing poirtadepesgsitmiaaai buffers,
titration curves diameid abab titration, determination of rate of reaction: iodinat
acetone and special experiments

é
A E
K
h

Oc = O = Oc¢
((—l)G)(j -

| , €3203206) deJnlk NT T KN &ONg SINEBGRT T nEL N E
CHEM 206 Organic Chemlstry fOhBioinstry Students
Prete 04 KNI , eéJ, O
Pre: CHEMDIOKEM 111
ENKESNOI EOk NENKOG K] E§ NDr|KOBRIKIT Kibje & &N
I NT T Kin] QOO Kk NUNT NEet 6h KeéNKQT T Ol 6
L NK] KNEFT Ot 6k o6&l OOFKEFLI kQOWIT I kOO
e NK Q[ mNEeER mIKNDNGT 05 | cel h qOOKk N6 | K
CQassification and nomenclature, organic compound analysis, bonding in mo
compounds, organic reactions, aliphatic hydrocarbons, isomerism and confc
stereochemistry, aromatic congeumapdusds, alcolenisispdind ethers, amines,
aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, i
peptides and proteins.

[, €3202200) GNT AT NENKOS & IJNgNN of eljesp) ajll SN T
CHEM 209 Organic Chemistry LaborateGhiemisoy Students
Prel , 106 K N 111D k NI B KORKPE | nJpEba 7 O
Pre: CHEM 108 or CIaEcﬂ/chhﬁurrent to CHEM 206
NI n] EKBQOKNOT I | GNT AT NG1 NDr ODODNJ
| KAQ6 e KEKO] Ok NL ST I KNG cel 6 GEJ I |



Introduction to the equipment and safaty grenasdiny laboratory, basic laboratc
techniques in organic chemistry, conformational isomers and stereoisomers, b:
and preliminary analysis of fun¢tional groups

[, 508,. @ /10D NI 6T Ko7 NROEBBEBOOOOO
C301 Introduction to Computer
O Preed n J n

Pre: None

'k "EENKOE®| PGI Nho©l jeéelrJi NI dT I KQgOj AE]
6) KOEKJ]jnlj] OENKI §NON&aOROKOKkL KT KKGIOD
Principles of problem solving with computer, flowchart, number system and d:
computer programming, subprogram, basic file I/O, abstract data types, and s
package.
OOO®@ .O20ENXKO N6 & KNNI ge el JOok!3BsEKN] N
OCa MO O Aedigeat Data Analysis: Survey of Techniques and Applic

O Preed n J n

Pre: None

I SNLONENKI NoeKNNTI geel JOkl ne GKNJ] N8
L SNKI 8Ok NENKI NoeKNNTI géoel el NIJOENK]|] KN
ENKESNkIFIEROI ] el NIJPp] RDOKRNEEEONPPCONGBE
| N6 e KNNTI gqé& el Joklné GKNj N
Introduction to intelligent data analysis: from capture to sharing, tabular ds
visualization, text exploration and analysis, data stream processieg for 10T
detection and recognition, simulation with virtual reality and augmented real
based learning in intelligent data analysis applications

T

|, e3206®BL /| Oek e OkALLSNIKATI08F 7 NLNLT K

MATH31 O Calx@us for NaBaiehces 1
O Preced nJ n
Pre: None

e NT LNLT K1 NDRING Nd lHE HP Bom @& ¢ k @ 10K m Il Ik
] KN7 nET O] KNI AT 17 Ok NENK|] KNj nET Q]
Elementary mathematics for calculus, limit and cooirmveityvef dfisciglesyariable
functions and its applications, integration and its applications

[, I20M17y 5 GNT AT NENKIWJhL NE/NL &0/



PHYS 117 Physics Laboratory 1
O Preed n J n
Pre: None
EKNY T TI NGN] GNT AT NENKOERrj i EnT ENKEg €

I NERONI EKLNLT KQOlFIngHII KLNLT KQOéknRDr 1 O
Laboratory course dealing with scientific methodsistirmpsicvanyaissecmeriments
In mechanics, thermodynamics, waves, electricity, magnetism, optics and mode

[, 1312071875 Whul NE L O/ 1&4"
PHYS 187 Physics 1
O Preed n J n

Pre: None

'Tni ] OKkNENKOKNOER]L NOEKBI@RENKQEHHT Ok N
LT NIJOINnol Kk REOT ALTLNLT KQOOk NUJhL NEL @
Dimension and measurement, mechanics, vibrations, waweodgdastaad, fluic
electricity, electric field, magnetism anophagretceldern physics.

|' 262 (208262). T NT No 7T DRI ET o1 I SEROOO NT j
O O @EDAIHAOC0 O ((Elementary Statistics for Science and Technology
O Preced n J i
Pre: None
ENKFT NYT Nj 86l JOk0Oel NIJT nNeNo] RT Ok NENK
enNoGknrj] KNGNEKOENK|] KNIN#H#Ok NT hLFTL
ijT NgNT OERrji Eatvcantnl T ] MNG|NKE|KIOIEINC

I N& KNNlQENKuhuljoKNLlLnJ|n||qOENKi
Describing data, probability and probability distribution, estimation and hyp
population mean, estimation andesypgthasigopulation variance, estimation :
hypothesis testing of population psopantaeh tedti application, analysis of varia
regression and correlation analysis, data analysis using results from statistical |

[, §1211315) gni 6edJnotl DRI ET ©3(6)
BCT 315 Introductory Biochemistry
Pret , 200 K n@od K 1n&os ,
Pre: CHEM 202 or CHEM 204 or CHEM 206
66K [k a0k MN& [ERe LAN rKENER § el NEFOKGh -k NTPON

~

KT AT O6FT eGIJAQOkNGedl T eGJ QOEKH
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Introduction to biochemistry of life: cells and subcellular organelles, princig
biochemistry, carbohydrates, lipids, amiminacielszgne @aizgme, nucleic
acids, electron transport and bioenergetics and applied biochemistry.

[, §1211319) Y GNT AT NENKgni oeli® T DRI ET €

BCT 319 Introductory Biochemistry Laboratory
Prexk ET NO6T ] 51 Kel JEaT Of , g1,
Preconcurren®€T 31

eNKQSET cek 6 h KT Ognl 1t k AREENT Ok NIt NAhO6 ] KT i
Carbohydrates, bioenergetics, lipids, @nteins;lezgoids.
1.2.2 N § N (Regtifemdatg) A 1
|, 284203236)] KNJ NHI N6 e KNNT q 3(36)
CHEM 236 Quantitative Analysis
Pret , 180 IKIEH NG TIR,jdd K®F.JEAT O
Pre: CHEMDiddncurrentG8EM4
ENKESNOT E] KNOijT I NITNING@&KNNT )l NES ke N N
| N6 e KNNI gqéhj T RSNITAEOENKI NoeKNNT Q)6 §
Classification of chemical analysis method and basic calculations, statistics in
volumetranalysis, gravimetric analysis, electrochemical analysis, basic separati
spectrophotometricanalysi
, 284203239)] G NJi K N NNEMIKN 6 & K N Ni(ceD)
CHEM 239 Quantitativenalysis Laboratory
Prek ET N6 7T 1j2861 KOl JEAT Ol , éJ, O
Preconcurrent to CHEM 236

~

Egeéei NJ] kIl hijnj] G T eFE] GN
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ENKOT KA] JUNKKNENKONNENKRBRKhENGND ®
ENKIN] KNINAGA G hnoh] ENKeel 81 KT OENKI
ENKlNenNelNJEKNheNEelETﬁlrjn@ESﬁTwM
mTéTKgmn&&mGNmmmmuMlnmwéékﬁﬁa@ﬁkﬁé;

~

0JT KROENKI N] KNINHAOI Kk RE6h] 61 él NéoeJdn
Laboratory safety rules, appropabticasglabswware and measuring equipment, s
preparations and concentration calculation, determination of acetic acid in vi
determination of COD by titration, determination of free chlorine in calcium
titrationetgrmination of hardness in water sample by titration, determination
precipitation, potentiometric titidiam® seadtion, conductometric tittzim: acid



reaction, coulometric titration: iodometric reactionjodet®rngiresgiochamistry
technique, analysis of drug composition by thin layer chromatography

, %1806 &nkgnil i NTJ N 3(D6)
MICB 205 Microbiology
Prek , g1 , O/ ..00OBKk QD] g OO2 52
Pre: BIOLaGd BIOL; b040L 147

TTTSNO| KNI AT N& I[TETekgrkjaaif @ K6 & MBOH FND &1 (ERNTK
énhéSNOI EOT el n 6 K&K NOBN kg d @IKENNIAKEOHK BISNSIKKND [@
enkNT T Kaelj Kgolk NENKEZNSK@IDERT | NT J NOI1 Al
T

nTL NI’ EORNIKGKIN TN TN KN Nr EOT hk &1 ]
Introduction, history of mictabioletyods in microbiokryptiprakdaeyotic
microorganismsterial diversityagaifica, nutrition and cultivation of microorganis
andmicrobial growth, microbial metabolism, microorganismsesndndlisease
immunology, microbial genetics and biotechaonldgigodthdustrabioldgy an
environmental micrpbiology

, 20621805 | GNT nT NENK&nk ®OIOEBOT ] N
MICB 206 Microbiol@pboratory
Prexk ET N6 7T ijOl.i13BK©I JEAT Ol , 8§, O
Pre: concurrent to MICB 205

[

o1 él Né&n &R ig NN TENHOEINKNG K reR)jIEa kNN 1T TKKT |
Ok NT NT nl NI NKT Aar gni j &l ENKO® KINEGNMK NG KN
O eE RKRKB @I OEn ¢ JI0MB deadGFa@lim KI Nl & iidOaENn&HaR i
gl I NTJ Né&l EI RSNhrJrJOer]Kgﬁl | NTJ] N&lI EI

Basic techniguacmebiology, microorganism control, mltv@biganisacterial
structure, microbial growth and nutrition, anaerobic cultivation, microbial grow
metabolism, fungi, viruses, immunologyonalggnakimg water microbiology, air
microbiology, sodology

, 307 (2163020 é KNyt | EJ nioiOE@®OHO! | NT | N

MICB 302 Microbiological Instrumentation

Prek , 8§, 00 .;I31I0MIk MO, & & §0®.05 A0

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
E A O INEh INK 1 |k E & # @ @ didd HEBEMIGKEDINMNHE SI
T N Elf JOg INTKH rr’1|§hg‘éri NNGhg MROIENT kOer: & ek

~ A

) EONEKBEIBEKDTRR ] E 5 § N R 61N ST FBiT OFHQIEEGN,



QM B@Ny | ET|SHF |RIS@ded g, K B i eIk HNND @ okeRke TN EH
ol jelaikIBr! FkERGEA 1 E &P IRIEKNID & éEK Mirhl-é Byl NiERNeKnh NDgh
6eKnr|Enm£HMMEmmmﬁﬁEmmmmNmm$ﬂmr|KNo
I SNOT ©Bik MjCETHaKEI £ NOJESS] 1 FNIT J | KLNNIKN FRLT N Ky Bk K
e IOMBAE Ny  EJNENKD® KANE &KE NI N& e & ¢THBKG D K
6 & KNy | EISN ced KINNDIS @ EnINGTF ENKINGIE kD r T f

Overview of scientific instruments and biosaftyinoipi@srabiblogirumentation of
microscopes and objectiveanaatciave, hot air oven and, iategicatisafety
cabinet, laminar flow desitttiors, Incubatgrircub&@®iol room, freezer, water
purification @wdonized sygipeite, micropipette, shaker, Modgratixesr
electronic badarpH meter, spectrophotstabterLpx megarfuge, fermenter,
ebulliometer, rotary evaporator,tigoptalizeycler and real time P&Rl system
Nanodrop/Bipdsdpelectrophoresis for DNA Qatdmpteumentation system

chromaimgjnic techniques, group discussion: other necessary equipments

=t —

,30]153@ 1 Knt J AL NT T NE) BOGNGRNT | AT E

MICB 303 IntellectuB@bperty and Biological Innovations

Pret , §g®OKNOI , g1, O/ .10

Pre: BIOL 101 and BIOL 103
Ok NKO| OT 7T e EENKén©eJ el NEElKnk N odjL
| Eng NIK&® 1§ J0@ NI N INTE§ /PREIGHNO K BESNEK&&hh 6
EMRKHNMEGM@ﬁHWHInIEKKJINE@nIuN
[ ol TEeEK KEIKIGNEE GGNél NJT k NET Kk NTENKE g |
neJeKlIEéel NIJKOOT MESIUIWNhKNEGHH QN ET ij N
History and forms of Intellectual Property Protection (IPP), international conve
law in intellectual property, patent database and biotechnology, patents in biol
patenting life forms, patentiggcalf ibrad@ations ando#tarcéorms of IPP for
innovations in bioteclonolgytion of biological diversity and plant varieties prote
protection of traditional knowledge and bioprospecting and biopiracy

[ ,,&O® 030 1ERKI F EOT T ENKIT h kO OEBEREEDSOOOIO
MICBO5 I\/Ilcroblologlcal Experimental Design
Prek , 8§, O0.BKYEOBOMO| , g, 00. 4
PreMICB 205 and MICB 206 and STAT 262
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ENKESNTI hoe@l\jl‘(IE[SPl\GIINH[NFEééé]n(IgGﬁMMU\INrJ NI h
gl I NT] NOTNEGRRENKT FT LT I EeC@®BEDBRBRO] KK
gnkgnli I NTJNOOOENKI N&REIKENK IaNod K NOXIT ajeE

Problem statement in microbiology, identifying factors and treatment for
experimental design, identifying response of factors used in experiment
experimental design, microbiolajozpl, raatigsis of microbiological data, applicat
R program in microbiological experimental data

, 158 L NT KQWNN G NKGINGAT | NTI@BUHT DRI
MICB31 Introductd?ynycologlyd Protozoology
Prel: , & § ,1 Q08 §3QHk.G4O, € g, O0. 500
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
&l EeG] N6T O &€l KNEO I Nl EnNKEN HEEEDGENEIES 1
] NOL K@ KK 8lde®IINRD& B 8 JORH NI Rt 105 1 OOk N
JL SNelmBGaRl e IoMI K QOIET 10OKING k ] ngnl ij N1
KT Grolk ®I) GGE InPNEMNKATHr SERnrj i 86l E,
The world of cyanobacteria algae and protozoa, cell cowipeséctgjolife cycl
morphologlyysiology, ecology and infpypatanicacteria, algae and protozoa, cultiva
of cyanobacteria, algae and protozoa and relateedgeghhigtesdnkimyyl and
innovation of cyanobacteria algae and protozod@ndhrelatecklathyoatdry

E
I
N

, F§ (2163130  RA KNI NT | N 4(B6)
MICB 313 Mycology
Pret , 8§, 00 .;I3K0MIk IO, & ,§0®.05 A0

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
T T EAT I NHNEREKOI RhAKNOG6 & KEL K
gl NTTArLndr nbT GEANOKM®RG G BT
&l E6l Rh KN@INAG TGN LAN INTENKE iE BIE
Introductlon to the Fungl Kingdom, general structure of fungi, reproduction anc
taxonomy of fungi and relatedlegdimsnsolds, the aquatic pseudofungi, the |
fungi, Ascomylketanperfect fungi, Basidiomycota, nutrition and physiology of fu
of fungi and importancard fetegied laboratory

[, 34 ((16314pel KA Ll NTJ N 4(236)

MICB&1 Virology
Prek , 8§, O0. 300kNOI , &g, O00. 4
Pre: MICB 205 and MICB 206



6

TTTSNOERTj I EAT cel KALENF 6Keé LAl AOWA & AK
I Ecel Kn L OE N K& NNG N KAl T Kidneed] GREENNKKJTj ENFBT os6iRER! N
j“KEnKoKNUOJNeneJEnliNljNOEKmEENKl

E 1ijKJI N& n eJ Enl T @k BIN K T Kdiid MpaiD B [ OikaNEKD i
NENK&ITEGT nr SENh e NEce Oar NOBENKHM{ NENIK®H
Introduction to animal viruses, progatbémgllassificabdriruses, multiplication

of virusdsalvgenetimopagation, mairGerthdetecidrihe virus partiodecular

and immunological detection of vuinaicinéeasioviral infectionrahgathogenesis,
dengue and immunodeficienoymnunisesgainst viral infection, aamiiral agents
vaccine, viroid ang gheissificabod symptashgaAnt disease caused by viruses,
transmissimhepidemiology of pla@nirusiesed labgratory

, 21880 1 AT T nLNLT Kael Eée 3@ T Knj q
MICH@OOOO\A&:@I&D@e@e{ﬁ(@OOOOOOO

Prek , 8§, 00 .:I310MIk A0 & &,§0®.05 A0

Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
el NIKOBedT NRI EI K 0@KNE B KBS N B TnA IN& H K
El OT EN K&IKIng n j ENNODOBERENKBHEJ OCDR NG I RI
KNT L6 TGEg L NL TIKAJ&TH rELAN feToH G EKNSESGKBOMNEE r KIN NK |
OOk NENKI NkBNKkGe oLl EGaNDEERKHKNG §Eh
6 I RTGT Tk ©ONEGRAKDr 1 @ik BHLTGaian T NENKT fir 6 Efr ] i
Fundamental of microbial genetics, genetic material and DNA replication, g
bacteria, regulation of gene expression, DNA damage and repair, genetic exch
bacteriophage genetics, fungilalayertemgylifitan of DNA and DNA sequencing
gene cloning and characterization of recombinant clones, application of re
technologytroduction to Bioinformatics and related laboratory

e
o!
T
|

, B (215441 Kn Ki NT ] Nél EOT é BEAKA ]
MICB 441 Bacterial Physiology
Prele,,JKNﬂ)Q(DMN , 00 ;IBIOMIK® OI
i, &g, 00. 5ooKNO|,ég,Oo.6
Pre: CHEM 206 and @HEMIQBR05 and M|@B 206

MICB 207 and MICB 208
6eKELKONE Ok KON e® N B & Rt K r@mJlﬁmmmf@uxEém@ae

A

O7 éENRK &K& K NOGEIN KESQ T kel 1 1l &U&iji N 1T NI
O7F eERNKWIKSINENT | KENN KNG [ ETAd r]eJIEHIMK]GISImLElNKI{NENnIN




6!

ENKIEGBT I Kk NGoI&OH B B MKIGK S N E IENEKE NKINE | T |
T'TKaj ol K&INY IGNIT jrN TNNEENIKK mik INETAjr § | & ©1 E
Sructure and funcbawctefial celnponeptdymerization and assembly of bacterial
parts, bacterial cell growth and cellular differenti@tiotgedfectomgbantatial
growtlapordination of metabolic, regcii@mien of gene expression, nutrient uptake
assimilation, energy metabolism, metabolism of organic compounds, metab

compounds, physiologicahdaeladggd labgoratory
, 462 (215462K NT T ENK&nh & SNOT BOTOEEAD D KOO
MICB 462 System@acterlology
Pret , 8§, 00 .;I3K0MIk IO, & ,d0®.05 A0

Pre MICB 205 and MICB 206; or MICB 207 and MICB 2
e | EO| el noKnj or KnEoE1
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Principlef bacterlaaxonomy, taxmn«mtrla and practices for bacterla, bacteri
nomenclature: bagpecas, culiasedacteriologyethotsrbacterial identification,
preservationactebia, chemotaxgmomiplasd mecharosrhiochemical tests for
bacterial ideatiion, classification of bacterithdasedrsal system, numerical
taxonomy, polyphasic taxonomy, mypkggoleadheldo bacterial taxonomy, gene
methds in bacterial identification and related laboratory.

~

, &75(215471) No i LI NTJ NelF E&nB@H Knj q
MICB 471 Microbial Ecology
Prel , 8§, 00 .;I310MIk MO, & . §0®.05 a0
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2

TTTNT Ok Nel NJ L Srermed sit affaiknid NETIKIiG i dpa & 4o NE
| "G&AEK EEN\kKluanNnénlhnnJrﬂkﬁgmwmmmoommjlzmé(n ESINN
el NJI' Kk NET k NJ T NEigRT fj &N & EEE MHNNH ENONeTKNER
T NHTNS G SN K TKKEI7 80 1 h E N & EGNKLIR8J 1 EréTnik QK N I'Ki iy
Ok NENKéIQi enJ 8lihpoERHNNENKEH N OQEQKNT N N
| AENernE A1 il kENdKe N T @ kR GIRET A NNNKKT nr 6ERT
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Roles and significance of microbes nicextmalsteosysteicrebial habitat and
microbiomatrient cycles, bioremediation and wastewater treatment, microbiolo
environntgmicrobial diversity of tropical area, methods istutgnoicralbédology
ecology data analigsisbial activity measumeemsrisnmeapulation interaction:
microbes, plants and anmogisal lwontnel, role of micrasmyamn fpbter
relationships amoobiatispecies in food eeotmgyeatal factors affecting the contr
of microorganisms&andoetited laboratory

[, e@1500)7 ORI Nénkgnl i NT (IR
MICB 491 Microbiology Seminar
Prek AELNE| NGgART J I Tnr 02
Prefourth year standing
| NT A ENKT SHINSKTT K K TN NG ki NN ijNINE ) INKBNNG & dsHh] T [l NeT Ej |
Fij NJ KNT Ok NELNKH EE@IK S 18 BalistatdilyRKIIE NoRI 061 rRIT 1
‘Unsatisfactory: U)
Fbwto present academic@efsssanmtation and discussion by invited speakers, pre
by students, discussion and conclusion. Gradiatsteattbeygpvemsetisfactory basis

|, 8215621 N] ENIKIGNME | NT 7 N 1(102)
MICB 492 Microbiold@gports
Prek NELME|l NGART J I TiArO2
Pre: fourth year standing
ENKGSERAT T KNJ ENT Y % @ENRIL RIS | iGLERNI S i ] HI
Fij N K KENGK inBUIg MGER] Ok NENK S 8] B B KEBLLTBIK| hkBENNE
OT 161 LdT I REO[ KK I e M« fH)dBj& B Ragudfddie itNR)] NG
[ KNI ced'gnddtiskattonii W)l n N1 I E& O
Special problem report writing, abgeetuveriteygplterial, methods and results,
discussiamaotusion and refelewdesprepare spexdm report, poster presentation
experience on writing microbioloGicaliagialdisbe givefaotosatis unsatisfactory
basis
|, & ®@15803)y PGB NI NoL| T NEen®B@a)i i NTj N
MICB 493 Special Projetianobiology
Préd nELN Bk NG R RE jij Wi d R iNg mil & IN
Pre: fourth year standing andfcd®imdeggdartment
TENKT SNI Nehfi(Ef NaeNEP@T fir PEHE] NO®ON
I N&T SNi Naojesnadg hijl I KNKN] REENINGQK K&

— O«
=5¢ ~—

pu v



@ SNT I T 1 TOnAd § NEKNT eOnj OT K BN K GEI ND k. §I (S adactirg: i R N ¢
SY KNI oed(Wrsdtistdctdryt U) n N1 | Eé O
Research in microbiology related topic with common interest between supervis
research can be carried out individualy peaptupegehding on the amount an
scope of s@igigroper written report and oral examination are required. Grading v
satisfactory or unsatisfactory basis
[, & 15002 12 KO EIBIINO O DO O O BEBTO 000000
MICB 494 Training Microbiology
Prek AELNE| NGART J I Tnr 02
Prefourth year standing
ENKi t EENTTNEé&nkgnil NTJNEATijNeéelnT LNT
el T endENKI taSIENOES GG i a0 BIEH NN XN 1]l @G 6 & 1 ]
| 1+ ENKIED O« S ($atisfactéiykaNn |6 Y ribatistadtonyNd) I iEe 10k Ee
Practical training in industry, research institute or equivalent tyanar(@gr supel
and/or instrucabr@st ShoursA written report and oral presentation are required.
will be given on the satisfactory or unsatisfactory basis.
[ 1j 1361506361) O J6REINNA D Rh hr | o] 3(24)
IMM 361 General Immunology
Prek , §1 , O/ . 00l KRNI Ol , g1, O/ . 6
Pre: BIOL 102 or BIOL 108 or BIOL 112
| NIl AhT NENK&IF EKNT T ijOJNeénelBEnd B odE FN
1 NrFTHLIFYTENKT SNENT 8FEKNTTijOIJNéeno6JE
jOIJNenoeJEART OOk NENK|] KNJ nET gei NI KOOI N
Development of immune system, defense mechanms®es, antnetpletsm
evaluation of immune responses, immunolagdabitsedsgtes, to immune
system, application of immunological knowledge for prevention and treatment c

1.2.8 N § N@4joE Blectivds)E
[, @ [2026@OMDOI&L K ©N E L' KAXE@ G CGpgXan G @0 G
BIOL 304 Creative Media for Biology Information

Pret , § 0OQ /5.1 @ A

Pre: BIOL 102 and BIOL 104
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El ENKT SNo LT FENT I6MBg mir il NH§jONED EMNKIL ISEIN E
I NT 6 JEKNIJHNE&I EeOl JOkT NEgni I NTjJ NOENK
Introduction and the roles of scientific communication, types of media and
selected yadal data, biological data preparation for creating media, creating ar
photo for presenting biological data, making and editing VDO clips for presen
making Infographic media with biological data, creatiagjoa fursteiolpoy
information and laboratories on related lecture topics.

[, § 1202CERIBDEN T ORVVRYOIOBORHOBEBIO OO OC

BIOL 33® O O ®lard dapbabgyO OO0 0000

0 0 0 O PO, DO N @I 0HI0.0 O
Pre: BIOD2 arBIOLOD

ENKESNGI Nhél Eit DGOKNENKeEnhe&SNOI EOI DG
ExknnJdolWhKAal Of Nigmh IENDK WK &INE n D ]NEMNKI kiR
Origin of plants and classificasistylaroplants, evolution of vascular plants, |
tracheophytes, ferns, evolution of seed plants, gymnosperms and angiosp
experiments.

[, 81, COBOOI&IOL NTLEN 2A1-1-4)
O O BIDh OOO@DIEYY OO0 0000000
|, DOk NOIO, §1i ,
Pre: BIOQ2 arBIOL0D

| NIl ART NENKOOKNENKGENRL NNE EreSmioN TR TN
T KAt ] NEKOTNSIT LT NTJN] KNGNEKO | GNLAJ

6l kAarjJ T OJ KEOT T ThAr OENKTnNN]JTFhi KAEENI
EAYT KNT T T No& I HBijON éPLGIT NI INK TEIOT |k @NHTI riOTON BN K 1

Evolution and speciation, physical environments and adaptation, condition
population ecology, species interaction, biodiversity, biogeography, successiot
flux of matter, toolsdesiag ecosystem, man and ecosystems, environmental p!
field trip or related laboratories.

[, §1202€83MBO&KRT 6 T NKA6é&6hh NRBEEK NENK |
BIOL 433 DNA Barcodingpplitations
| BT KNFTNIJéel NIJSIRT LT &l Ej

Pre: BIOL@8bnsent of the depafment
JKOO®I DRT GNT 1 ATT nLNLT KA6J6RNEREBNKD
T 6T NKAQé6éeonhhNREOENKOKkNFEOk NENK EJ



6!

T NKg6é6éonhhNREKnI JEAT ENKI N6 é KNNT Qeet 6 K
OF RT 6T NKQ6éoehhNRE

Fundamental knowledge on moleélagaesigicenomes, principle of DNA barce
and its use, DNA barcoding methods, choosing and using DNA barcode
disadvantages of DNA barcoding method, uses of DNA barcbtitiotngand Higfh
analysis, DNA barcoding applications, analysis of DNA barcode research article

[, Li214menT0& akl ET NEgnl I N2@4ay
ZOOL 340  Laboratory Animals in Biology
T KNI TNJeéel NIJoIRT gFT &l Ejj
Pre: BIOLdi@2nsent of the depafment
el NJLSNéenGél ELATI Ql hkl EEI ENTI N&nj O
uﬁTithK|E@mmmwmﬁg@@mmEm@®¢aﬁﬁmlm@
ENELATI Al Ak ELONneéel O6T él NeLSNIKAT LAT
I- Dr1 o1 NrFThOTTENKI hkFEGE LAaT Il q
The importance of laboratory animals in resdalcibovatokg, amsmals in biology,
biology and behaviors of laboratory animals, ethics of animal use, rearing anc
animals in biology, diseases of laboratory animals and zoonosis, techniques
animals in biology,ionalipagalth and safety and alternatives for animal experimet

, WHPISONENK ] KNEAT enHij N1 h BRIGOT NKOC
Ok NI ©F E] GNOIOAT NENKT NE&nk gnl

MICB 301 Food and Mlcroblologlcal L&hahktyAssurances
Pre , 8§, 00 .;I310MIk MO, & &,§0®.05 A0
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2C

~ ~ xen e

KAEGERAQT &f aBERKI &M 6 (EE Ep@EEEPDNRE & g

A~

ENKIT S NSKiNE | T REENHSH NETT TR0 QI Ed 1T §< SBBNGKAT Qe B TK @

s N

KNoiI7g &G EGSNKG KT K N Todl 104k NITEIN & e #li] NG IHG INE |
JNT K ESEHCINNER KN h@ENO § Ne LT NJ

God manufacturing practice (GMP), microbes and GMP criteria, law and CC
GMP, microbes and HACCP food quality assurancecriégabudtionSe) BATICP,
ISO/IETD2%5eld study.

(

, 3G215@ ENKi1 nhT Nj k NTTijNER @ K OYT G TN
MICB40 New product and Platform Develpraribiagy
O Grd , &9, 00. 3



7l

Pre: MICB 205

T el NeENKFIFEOT T OENKI nhT NIk NEANKKE N Ih @
gnlEINNKITANIT NOT | é Nh Ok EINIO) K01 T EINIKS B o1 KDK
kK OENIONK DI Ej k NT ij nENIQIOK NIKXOL IT T T K NIENIE N
Ok NKO|] ONKT iy K I ETNENIINTIKO K BNEKNjKK NT ij n #HA QT NE &
Techniques in designing developingnand prathasgnd services in,microbiolos
market analysis in micra@mnokgyand platform development for entering to the m:
microbiolo@ncept and platholjorstnieto customer need and rdesice,apd

business platform selection in ,rmarodtiatogyng development for new product &
service in micropreldgpt testing, and life cycle management of microbiological pt

O«

, MO ELRBD R ET ©I 0 3(@BYO
MICB 311 Introduction to Actinomycetes
Pret , 8§, 00 .:I3K0MIKk IO, & &,§0®.05 A0
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
ITTSNOoEnrj I EAT OFET NG6T eI GALLT qOsT é1 Né
I EOI BTGNS nadd Gl LT ap@N o | LN BENG -] EN &N 68 Gok JEG 1N
ERT KAE| NOOSJOT T FkNGnJoOoensl IJNEL Q6] ¢
NERONT LNr EOI EN&I| KNG MKE|T KNG iE B K@ ETD ITrgl
ENKOk N KT md NERr i egel E
Introduction to actinomycetes, selective isolation technique, diversity of actinor
of actinomycetéspomycetes and interaction ,\etblatggecfsactinomycetes, growth
and preservation, metabolism, coamp&staeatipetics and other bioactive compol
environmental applications, industrial applications, agricultural applications, n

actinomyc@ies related laboratory.

— O( ('D( —_—

L O,/ B1L kgl I O] NI NET RSHB4)
MICB 371 Aquatic Microbiology
Prel , &g, 00. 3006k NOIi , 8§, 00. 4
Pre: MICB 205 and MICB 206
LijONihk ©F J& I E&nk NT TGN 0GBl Al T @% 0@ Ia)¥ reqni@i
| BInd f@Hm R e PR INK iGRIB ISEMNEIH IBRBIKENNSGHIHI G n
[N I 1 SEEEk NGe | Al P@8 QiR f O O N lémlmd\ndr“mET Eé&nk
KNT I TENKEKNT BT BNKT SINH A rAORNKNIDG $ Mg rOEIN

~

I ERGIENNRGRNONAT NENKIT ArdEnrji 86t E

O«

M<¢ [Tc D-



Environments of aquatic micré@rgafiisense of physical and chemical factors
aquaticmicroorgaaistessa and bioindicator of waspnagicatupguatic viryuses
aguatictmomycepmtoz&and their importalgaeyanobacteria and theieoxins
role of microorganisms in the cyclingestelatsrireapnecesspiemediation

by aquatic microorga@isooriomic significance of aquatic amcka@igtedsms
laba@tory.

, 3BH/ BIOBN K NT T Kij 0] KN é SONT ONOBIEREDIMKONDED:
MICB 381 Normal Flora and Pathogenlc Microorganisms in Human
Prek , 8§, 00 .:I310MIk MO & &,§0®.05 A0
Pre: MICB ZOE’IE(DB 206; or MICB 207 and MICB 208
EnkNITKAjQNBEhSERYT O OREEFNRERNNR N IOk G0

~ N~ S~

0 SAKKNNGE N K T ESKNorENE Nekiif dihINTiGhoRT gaadK N Tn TE BKMfE @) ] &
| HTIEENEGT Nho gnNROENESNKNT NERNKDEF BB T KA ¢

Microorganisms related to human, interaction between microorganisms and hu
body systems, control of growth and destruction of microorganisms, mecha
infeions, epidemiology and transmission of pathogens and protection from mici
body syst@md related laboratory
©,38815382 1 NT Nénkdgnl i NTJ NOT gBA0OIOS |
OMICB 382 Introduction to Fordigiabiology
Pret , 8§, O0. 300kNOI , &g, O00. 4
Pre: MICB 205 and MICB 206

T A rENNKGEG®e nk NT T K WNji @& INKIER|T H &l I 6] BnbNNEk@
JTENK@Eg Ol NT N& nk @iNg\NejINGIENN 1T TKNg rd]T i
enkgnl I NTJNekNTI NEEG OEnENKI NLO&T QL NG

History ars# of microorganisms as phy&eahelidemeghodisiata interprétadion
human microbiome, uses forengjy midedsioiposition*reReabihl communities
associated with decompostiicaipsésobiology in the context of autopsy, case :

|, 406215401) é I NJ | kI hijn] & EI B(BAXKNONI &n ¢
MICB 401 Microbial Food Safety
Prek , 8§, 00 .:I310MIk A0 & &,§0®.05 A0
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2
TTKA] @f kin€EieM Ejguwg Ik NiJ A JKIK IONEK I 6 Ké Ok
A j ] AroEnrj i eol EOTTRENWKS K BEQDRNEN

e nKkK
] Pé
I KR NKIn L 06 ] K& ToErilr @ © 1 NpILIeNEGONN jil IR N R di



 kFhijAT I NENKOKNE n FEaNGE N INID AN 6T NN\ TGN &
] GNT AT NENKI AroEnrji el E

Microbes and food safety, sources of microbial pathogens and routes of microk
food, factors relating to microbial growth and tdeiod pfoddtioneirbacterial
pathogens, toxigenic molds, viruses protozoa and microscopic algae relate
indicator microorganisms related to food safety and hygiene, control of micro
microbiological examirfatcissamdated laboratory.

, Bf215411) gl | NTJ Néel Eol RIB(B4)
MICB 411 Blology of Mushrooms
Pret , 8§, 00 .;I3K0MIk IO, & ,d0®.05 A0

Pre: MICB 205 and MICB 206; or MICB&07 and MICB
TTI EfdrJ I EAT gnl I NTjJ NéIl ENK KRnhtOd SIXGiE]
FTnEKJIT NT NT @NKS NRNEGOK NN KIS KE RIGCH kKN &R
ENK] KA KInENTAA TT MENKIRMr 6 Enrj | e el E
Introatiorio biology of mushrooms, life cycle otroeiskeanchsy@phology of
mushrooms, classification and taxonomy of mushrooms, importaneedof mushre
physiology of mushrooess pf mushroom cugingtics),and breedusiaiams
and related laboratory.

Mo ¢y

] N &
| KJ

,&F,/12)2 gl I NT 7T Nél EJ nL13@4)
MICB 412 Blology of Yeasts
Prebl , 8§, O0 .:I3K0MIk IO, & ,d0®.05 A0

Pre: MICB 205 anZiGGI,I@BMICB 207 and MICB 208
] KNI ATNOkNeéel NIJLSNeéenGél EjmnE §redeaHiaEa &
[INNeF E] aLT GOSN G NENKEN KEG &K N @EOGEN Ki L' T
6 ERT Kn BINNTNKISTLGQ | Ok NI j@K INI|NGERITOn d KNEDGKA R T G
History amportance of yeasts, distribution of ygastsnaticatiashtification of
yeastell biology of yaatsition of yegisiwth and metabolism of yeasts, genetic |
genetic engineering pfepsagiseservapoiiage yeastdoathogenic yeasds
industrial yeastrelated labgratory

|, @882A15433) ENKI No é KONNIgad aiKkamsl NLT T K j
MICB 433 Microbial Genome A@radlyBisinformatics
Pret , 8§, 00 .;I3K0MIk IO, & 6@ ®W.05 ad
|, 480 KOlgd , 01/
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2(



MICB 431BIOL 231

ij N1 KgIind & INE T K aL@NKIL I K KAl it &R e R Bx@etN 101k K 11
6T LLNL ”Emmén] K& i DT TRTT § NNE NNKESESK | TENG K&k it SANE
STANT RNEGAET BNKD NG © K & FEBNSKE ANGKNSENKhNATT LI eNKKNT] 6 &

6eKNF&nNnN] end6l JOOKN] AT OFT 61T 6T gnl Og NI
Overview of bioinformatics for mitroofgamigtics)igh datrapioinformatics
databades microbiology, preparation ofinokuctamicionputerogramniarg
microbiologgxdearatiosequencing (BitzB)std genome and metagdRibinics
sequenciranscriptorggoeme net@nidk geannotatjpnoteidatadsand structure
prediction
| @558 6exkli I NEKNAAT 6J0k EQR081 E] il
MICB%13 Molecular Clonnlng af Gene
Pret , 8§, 00 .;I3K0MIk IO, & ,d0®.05 A0
Pre: MICB 205 and MICB 206 ;amdNUCEB2208
T el Ne i nING N EnNaGEaEwrEje®l EQER KT AT
NEBI edT I O@&IKE DINEBH @151+ BN IES LK SO
6 I cel h 0] @stN BN\KodhNSBCsH K HIGCIBBKEERESN JOIT 1.8\ € Sep
Basinoleculkachniques for gene efayinges involve in gefasonichgnd cloning
vector for bacteria and yeast, bacteribplfageqemioing sadhpnadization
nmutatiggenomic libfaoynformatingdeme cloning application

,@ByN58 | GNG ék INIENKK Nh fn TOS0IOI0KOEIOO0 O

0
I
6

MICB@!3 Molecular Clonning eD@keoetory
Pret , 8 §k QO I3KOFI, IO, . e49,,O®(N 500
Kk ET NOT nj4Bn Kel JEnT Ol , 8, O

Pre: MICB 205 and MICB 206; or MICB 2&7dand MICB 2
concurrent to MICB 437
K] JUNKOEeJnLSNIKENENEGBKKNBD DI
Okéed6T KIJFKNGALOENKTE ImE@T TRde1d K &b |
NNOENKOG §Nr I JE o) B K KH R INJ TOENKISTT O
KEAROKNE EG &8k THNKINKILE IKapdiid H RIjhae
KNLJIRNhOE NKI Nk S NANK ToK | L&8K- nEehiwdsidrNRidtol I T O
gal LNKLT o1 |,_|,_N|_’T KOk NgNIT &8 el J O«
Preparation for rdamggemis clonimgerial genomic DNA exatzctadmlasmid DNA
extraction, gel electrophoresis, primer designation, genagastmificaitiDNAy PCI
with regction enzyme, DNA ligpéiatiopEofcoiompetent aedinsformat of

Uy D=
Z¢

_|T|('D<O(|T|(
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7.

recombinant DHAcdoielectionf transformant by coloeyeR@iRatbn of inserted
DNA in plasBiMA sequencing and etaalysigfion of re@nnprotein by western
blot, bioinformatics &adelata

, 4810,/ BB Al I I 7 NInT L NI EXR4
MICB 481 Industrial Microbiology
Pre , 8§, 00 .;I310MIk MO, & &,§0®.05 A0
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2(
E N KeGijhEd kOIEMRE O BHAIRN 1 & N U 16 K i 6 6] BN (28I B &1 &
I SNL NEKNHEjOd BINE agG JIGENNEKE KK NE DR KO hir ]
ENKj k NTNEKK BoKNNGETMHENGNI] n ET QBTG aNTkrnk NG K ]
LNLT KQE EKINR §Ka 1 a]] @ik Kl §d B id BNiNL INgG €|
Isolation, selection, devedmgimpraservation of mmioobes growth control
fermentation technplogication technatbnol produgctioarobial enzymes
fermented foadgle cell proteins and amino acjdqrpchduictioof orgamsic acid
antibiotics and ,@plplisation of microbes in,qedemgpplication of genetics in

industrial micriodestrial wastewater tesatelatad laboratory

, BBAR) nkgnl I NTT NOeKRNr | EX(8)I NE
MICB 482 Cosmetic Microbiology
Prek ,@.§300k:NRDI| &F, &9, ©0. 500
Pre: MICB 205 and MICB 206; or MICB 207 and MICB 2(
UN|KijérEen gnl I NTJ NoeKRrFELSNIFENEOS§
6éKDrI EL’Q(N\I 'ejIGNJr]IJnoJelKrfJIHICEIEeLISENeIr]\IEOEI\

S s N =

((Q

EES;II,EF,UKN\hEENKN hLFT ] KNL NI 1 NuIN\lIIMNoaeNgIDe,rr]IKEﬁ
Overview of cosmetic microbiology, biology of human skiofakimoohal microfic
microbiology in cosmetics, relevance of microbes in cosmetics, microbial syn
active compounds and raw materials, detecting methods for microbial contamir
microbiological aspects of Good Manufg&GiwiAy Ravates of cosmetics and
antimicrobialaeffi test treddds obsntie microbiology in the future

|, 48®.4A8) énk NI TKAj] Ok NI A hT 13K

MICB 483 Mimbes ar@ultures
Prel , 8, 00. 3006k NOIi , 8§, 00. 4
Pre: MICB 205 and MICB 206



'k NEENKI DRT gNT e@Bk NT NKaf BI®g N NT Ki j7 @
6KkEO8NKkNT TKA] Q&I I AhTTKKJIFN{GNKE®k EOI r@
| KNJ@ nkeNTjT K] Ok NI nhT 1 KKJoeKnNr @EEnRDNDr .
ENIT EKNANI 67T KNHOk NOEOSI| O& g N INA NKHK RO

I NTONT ij A #AQ

Basic principles of the role of cuiurieegmwbes and humanyethicoitbe and
world histongcrobes in the world foodasidimenented foodsaithaianna
fermented fo@disrthern Thailand), microbes and beverage culture, microbes
painting, microbial and stonearaiesatsantiquey pad glassgbes in sgbal
archeology, microbes in fabric culture, microbes and museum management

, 4980,/ @ DB DE 6 6 k NI E L KK TONDEO@mapOio d O\
MICB 495 Selected Topics in Microbiology 1

Prek AELNE®| NgART J I Tnr 010
Pré gawpcb O Oqr | bgl e
ENKT KK] N] Ok NFijN|] KNjInil el 1T NEenkgnll

T KKénlkj] On@& EKNYTITINGNFRrT¢OT NIOjTEN
Lecture and discussion of currently inteesditeg tapidsum various fields of
Micraddogy, which develop rapidly and may not be included in available courses

, 49¢0,/ @ DOMIOE 81 6 k M E L' K K T ONE@GG(@HGO O ND

MICB 496 Selected Topics in Microbiology 2
Prk NELN®@| NGART ]I TnaroO1

Préedf gpb Owc _p Oqr _ | bgl e
ENKT KKJj N7 Ok NI ijN|] KNJ Irnl el T NEénkgnl i
T KKé&nljoOn& EKNYITTINgNFEDRDrTfOTNIJOjTEN
Lecture and discussion of currently inteefditeg tapidsum various fields of
Microbiology, which develop rapidly and may not be included in available cours

, 8910,/ B DD ODE 6 6k NI E L' KK TONDEOEMABHIHOTN Q ONOI

MICB 497 Selected Topics in Microbiology 3
Prek AELNE®| NgART J I Tnr 010
Préedf gpb Owc _pOqr | bgl e
ENKT KK] N] Ok NFij K] KNj I Al 80FT NE&nkgnii
T KKénlj] On& EKNTITINGNFRrTfOT NIJOjTEN



7t

Lecture and discussion of currently inteesditeg tapidsu;m véredds of
Microbiology, which develop rapidly and may not be included in available cours

I, 30660231 61 €61 6kj A gnl ij NiOKODRBEE Oa) O
BIOT 301 Introductory Biotechnology
Pr8 O i2GheKkgn ROi K BRIt S NIgK of T A EL T
I'FEI NgNO I+ E
Pre: MICBa2MICB/20 BIOT 30t ;nomajors only
TTTI NTE@FrEénk NI TKA] Al nr EFO6EI FnT LNIEKK
I AEOENKOSERT 6 En rkjol] |kl cKONETNGI NI kTeN ENOLKI nB
6] RT F NI NKOkNeIJnE&jgnl NI NK
Roles of microorganisms in industrial utilization, nutrient requirement, types
sterilization techniques, agitation, kinetics of fermentagengepcoeginessravery,
tissue cultures, bacterial leaching, various fermented prmhdagts of foods and nor



Q

Oé

~ rro o~

SNL A B

IEMENRERTE K HNE KK J

(dun)

AdeauInea e el

i g¢ ¢l feeon

~

ENK

1309 udensnnENsINNMIUTUUsmMangRIveAaensTudin awiivigadaine

welimsdidumaviuvusmdngasingimansdudio awnivgadaimen duduluse

AU pUsswariusEAnSnw ardednamuanulunifT ed LasN1TT ecle) WINTETYUYLE

untinerdedsslul nabees JwdsdinnznITNATUTUUTIMANgRTINE M EnTUNeA 811790

38T7Inen sUsenaudie

a8 2y R A3 F O

@en.
BE.
B,
&0,
@l

HeA1ans13158 A5 3sns
JReMEANT1R150 A5 lanu
2197158 A5.87UNA

WG

UNATINYY

FBAERTI15E 75,99
Atwmansiansd asaeuvin
RUEMER19158 ATATA
faemans1913d avs1sing
FRIAATINGE AT.NIITIN
JDIMNARNTIANTY AT AUTINT
AYIuAAns1ansd AT8eINS
H18ANER319158 AT UnUA

a
i

HY8AERTI975E AT.LUATILN

HEBAEN519150 A5 Bl

v &

£

2,

HUEFANERSI015E AT YA

k]

&

ABAENI19138 AT BNamINIal

IANE
ynie
D
Ss¥muain
Susndu
Ugua13d
i5nv
Aoy Tand
Fonol
TUMITIUS
agiluan
DU
neily
sonail
nTENAN
WIVLTNE
YU

UsyamunTsuns (Bufinveuveangns)

ASTUNTENTINUIA]

ATSHNIRANTIR A
nsuNsEVsIRand (Hildnli-diudy)
nasuMIEnsIRandl Eidnla-ddn)
nssunTs (§Suiinvaundngns)

33UNT3 (F3URnvauvdngns)

n33uN3 (Wiviaveuwingms)
N3IUNTI (HIVARTEUENgN3)

n33UNTe
nIsunTg
AEFEANE]
HEREUINE
Rt ARN]
A33UAT
nasunIg

NFIUMIWASEVIYNTS ETURRTOURENERT)

o & a w - R o w =
yield Tmaugnssunismusiedafang n dmifiswiarsabianudiuisidusigesidea

wagmIgIuYeIningns suiidiunisuiulsméngeafieiauainInedenuduneuladlfnduass
meluszeza @/, U

i 0B

figusu WA b&on

R fnlsena)

vy

3




, O KENGHBNEKNGANNKA EL OT K
1] LORK, OnKi KO61 ESGENN
L1 NJ; qQ@EDI NKELNKIT NET NgNENK

KNhAT T NI NgNT N

1. MoungmoorGhHaichana, C., Pumas-&ed?athoRuangakkidh 2020.
Quantitative analysis of methane and glycolate production from microalgae
wastewateriobthfrom chiclamure biogas digester. Science of the Total Environr
136577

2.KunkiN., DeekaiRapChaimuarigekkohahd Manokik&ng019. Physical
hydrogels prepared from cationically modified pectgelwainasenataiesisioin.
International Journal of Polymeric Materials and Polymeric Biomaterials. DOI
2019.1695208.

3. ThongpitalRekkohahd Pusn&. 2019. Remediation ofcmatagainased
coamine water usirgprpiion andokidation by the midredigatrum duplex
(AARLGO060): A Labalattegsibility studyMiErobiditips://doi.org/10.3389/fmicb
2019.02605.

4. Thurdk T., Pumas, C.,-&tethoiPekkoh, ahd Peerapornpisal, Y. 2018.
Enhancement of biomass, lipid and hydrocarbon productioBofiryocgeeas micrc
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