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evolution, diversity of life, structure and function of plant citrarminiee and fu
and ecology and behavior.
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[, B2 (202102)§ n 11 INNATFGNT O 3(36)
BOL 102 . Basic Bipldg
OGENTI I T o8 ®coll(2081EdH 008 F02103)
ENKéenhénOl ELNrEJangnil NT OLKAKI NI
FFTKOOGKNENKLRY 1 AT T n QQOKMNIT T 1 NIBJ IL KDk NE
KNNJ E€ OKNT T @I Né mpd Bkl BIK NOTKINT K N L N
KNYTLRT 1 ATTnaQOOKNENKO3EKNGeEFELATI Q
Classification of living organismis]|aganplipbpsynthesis, transportatic
growth and develggmrmones and reproduction, ecosystem andalonservat
physiology: digestive system, excretory system, respiratory system, c
immune system, nervous systemenubc@ms@ystem, reproductive system,
animal devetopm
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BIOL 103 . Biology Laboratory 1
OENT I 1 o ® O QujidiGie mucu el |
EE@n kT KKLIT @lOEm@E&@@&deuﬂjmmmﬁJm
| NI AhT NENKOk Neé |gBiaRx INrEI Lk ANIJ (&8 @ il NI EB
Microscope, cell structurécansgeliudar respiragibraliisions, genetics,
evolution dmdlogical divepsanyt tisss, animal tisbe@avior and population

ecology.
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BIOL 104 . Biology Laboratory 2
o-E rbe® | B 8roNEIDEIRIKI@ T § Eoa [2@2102)g 1 , O

T TNTOKNT 7 T K E |18 engEkeNi iB @i ) qo1 ng o
6] Knj 1 SOIiER ¥ (ET E ONIGCa®& K KBKN'T IV n) T KON LN 1T Gkk
el NJ ﬁ O €& INK E @)tiohe KOG B INIE AOE N K d f @pOE]N
INKel T é&n HENERNKOQOOK RKENKE&] Nj 1 AT 1 ndi N

Introduction, ecosysteaservatiariassification of microopdamisms,
and animals, animal cerapatayiygas excheingaysystem and excretion,
nervouyssem and samgans, ahihmmones)imal reduction and early
embryonic developnetgthesitransport in plants, plant gresvihanegulat
plant reproduction andipmopaga

|, 42029 : 1 ATT nLNLT KO/ 4336

BIOQ 1 / . Genetits

OENT I 1 ¢e®id cmpid, c0@EH M@ I0E @,V KDlgd5 O
©. O RIB,ITK, @/ 62

6jTéhKOKﬁIT]ﬁTOJnKIWbNmMOEMWﬁmI
I AT TNEKKITAr@8nRITEAT 61 LOBNNNERKNGS I
LNLT KA KNGNEKOI nT TnLNLT KEBNEEKREB K
JNI 8T AT OF NT 11Nk kIEGTBEIDTINNO K KJ Ok N R K
| NLT EKKJOOKN] GNT AT NENKT ArdoEnrji ée

Mendelian genegenallities, probability-smeb€ehtest, sex determination
and sérked traits, linkage and recombination, quantitative traits, populz
genetitw breeding, numerical and structural chromosome aberration, mut
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effectsdrytoplasmic heredity, genetic material and gene expression, gene
and related laboratory.

~
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L, gl ORIDONDOT/ NeENKEIO6 e KNy O@®&M' T NE
BIOL . / somstumental Tieehes in Biology
0 E @ éd |15 |8 rONDI OO AnCERLInEl | NNIGaH I RIET| oNFBT e |
' KAEENKT nENT Of N HRLE S EGEEECRKO T |
TnNjijNi Ok NENKI Nhij NI ij N] & 6Ek 6 E&nk
' KAEENKT nENI Of NT FENKE I OOOKNOT I 1 NE
El Ek 61 Eén k1 K KB N EHoexRE NKG TT1 A I Nk BAEENEK
I N6 k FSEID KIENDIOn EONKT n ENT O NT A ENKE§ 60
el 6T K&l Ok NI )] EKAQOLKNIO6eKNrFEJN
E§ O | PCRlerhphoresOplant tissue eutuEEE N KT n ENT O N1 7

| KN6j] gT goeKnRr F EIJNFT N6l LI NTJ NI NET E
Principles, methods and @fpiRaGONSC, spectrophotometer, drav
and hptogra@nder microscope, some scientific instruments made fro
materials, principles, methods a@deai@icasiaf microscopes, preparatiot
specimens for electron microscope (EM), principles, metodsnamgl applic
electron mecope (SEM), transmission electron microscope (TEM), princ
an@pplicati@®@analyfan@®ccessories, water potential analysis in |
principles, methods and apficRipetectrophoresis, maltitessorenciples,
methods and applicafitersestrial ecolomisalments, aquatic €Zological
instruments and related laboratories
|, 0@00DAO0ODMO0OIEeKST é1 Né O D &®
BOI_l 0 8 vli@aique
ENDANT BRE@GHAQIQ/0.'000&0. 0/
TiTT nOENKhF EOOKNENKKAE] NLij NI Oced
OERrji eelE
Introduction: fixation and preservatioorotgdaniques, animal
microtechniques and related laboratories.
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Starting point of biology, bioldgyidal amethimniddle periods: China, Ind
Mesopotamia, and Egypt, biology in ancient Greek period, biology in Ron
in Arab period, Renaissance periedtabhslersit and academy of scienc
history of systematization gf or@acisrmj sr gml * O cdmpc O
20 centuries, biological inventory and advances of biology in 21 centuries

|, D28 01Q 08 O O OKOK SKCHEEL K M E g 11 | Ol ORDEOEEEPADO O

BID12 8 @D@ative MéaliaBiology Information
o E&rHj rif adl IO QY ,. ! @bk N @ i@d2052 0,

TTTnOkNTTT NI &F EENKL D B LN K-EGED kBNEK
o N8 L JkBorki rsliai INKOEINKEBG M h ] I EOEKNAK KBEH D
ij N1 & NyICEp @l ENIKT no LT [ ENTTNEgnl Il NTJ N
I NEgnl I NT T NOENKE aXloNEADBN K iAo 1D
gﬁiiNT“mm@emEGNunlNENK|nroEnr

Introduch and the roles of sooentifimigatitypes of media and proper
media for selected biological data, biological data preparatreatfog creatin
and ety digifaioto for presentiagidab data, makingiagdvédit clips for
presenting biological ldatp|nfugramedia with biological data, creating a p
presentation for biology information and labdlatdties topicslate
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I, Hl3@®&B8000080K1 LT NT N owap "
BIO]L 3 80RDetry
SENriI 1T cd0aodiol &lj n®™1 Eq®&O. 0/ . 0' O
el NJKO©esiT DNRIFETOT T NEgnl [Zedtlest Ok NI
Cochréest PaitedD | | E N KJ bh & jGIOHNRAORMKE n nJ El T «
' EOT T ENKTI hkl EGGNEOWET I 6Knj] Kk OENKI
6] KSPEBNIKO N GANGWIT JOBASEBNMIE 005 K NN QL T N
6| KSPEINKO N d ¢ KONNRLIQoROMBERBINGS ] GNT AT NENK
Frequency, standard curve, measurement, tésstpidasypQibesianZ
test, pantedt, completely randomized design (CRD), randomized complet
(RCB), factorial expemeggsion & correlation, nonparametric statistics |
introduction of SPSS windows, ANOVA analysis by SPSS, nonparametric
SPSS, regression & correlation by SPSS and related laboratories

[, g1, 018 OlORBIO MKING 5 & © Er k O 0D &'

BIOL / / 8 Ol @nd MoleculagBio

SENRNrt 1l c@daodiol &ij n®™1T Eqd&o. 0/ . 0' OO«
iiN KI Jel E0GkkQOk N6 e KERKBNKEBOREDg N

I KAQGED g O GRNDIOEBRNKE § 6 & K T 0] k EKIOH K

ENKOEngKNelEo&MWKMmmmmm@wmﬁmmmﬂmm
Overview of cells and elementanjogiatd efstem, biomolecules, structu

and fictions of organelles, cellgpeithacdll differentiation and specialization

aging and cytological tenJtorhedarlysis and related experiments.

|, 380008 OO0, NL OO0 000000 OMENC
BIQ1L 0 8 G&nelics 2
O ENT I TTo® ® c®@e,0@ijld NT En I
Al O6éeK6J 6 GI AGkgNeE kEoBEIH NoKhiT knONGj N KI-T hink
L

Tn$|e|NJOENK|nolTlﬁ;érEJﬁT$ﬁ Nr E
TnérTnEOENKEKNJI [ mKNhﬁ"thSOEI
6eK6J6GI 8 OENKIRDI N&@I,OG]L&G(EJ nl Or Al T
LNLT KQel EOT el n 17 O 18 EGeaNKOKGSN bl Ok rnil
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0OKnj
LNLT KQijOIJNen©JEAT OralinLNLTKQJIT nl
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Genes, chromosomes, and the mechanism of Mendelian inheritance,
and lethality, gene mapping in diploids, polygenic inheritance, gene muta
chromosome revhitne mutation occurs, chromosome mutation: detec
chromosomvbesre genes are located, population and evolutionary genetics
of bacteria, fungi and viruses, regulation of gene action in eukaryotes, g
immunogenéticean genetics
[, 91 Q&LamIO 0031 é1 Né1 DRI gNT DRBOAT T n
BIOL 1 1 8 Bundamentaitifegques in Genetics
SENRNrI 1l o000 dio)l &lj n®™N0 En®&0. 001/ "

ENKj LJ1nlT 1 nQO/ Ok ANEK jHINIEI rimINii rk P thd
OENKI N6 é KN N I 6aekes J360xICE NLKG N B N- khi | Nid
6eKNNI aoel OT KhE T NIl 6 KL] F KNOST &1 1
el NeENK] 6 JLRNEBAKE G 8GO EN OBRENKOF K
|
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Monohybrid cross in diploids and data analysis, dihybrid cross in di
analysisistoed transmission and data analysis, mating akeuteisgdranalysis
polyploid induction techmiglaags, human karyotgpmognbgome banding
techniques, selection and genetic drift simulation experiments
|, 81, 018Q0G0. DHEARBNOT KAOO 0 @ EQ R © ® O«
BIOL 1 2 O O G ®dm@®mENMolecular Genetics
& N BEf @88Gha 0D & 0.1 0, 0010/ 1

6e KELKONEOKNENKe&nklF ET Al 8F ELNK1 ¥
I KONERAOFRI 8FLN]jLIIOKKI 1T nl NLI EKKJ

Structure and replication of genetic materials, gene expression,
recombinatioA E¥dhnologgnetic engineering, applications of genetic enc
technique
|, BB O/N08 OWED!I T n EKJ IONDIOMICIGOGIOEIO O O O C
BIQ14 / 8 Gée@ldPlant Taxonomy
OENT I TToa'é ] @“ﬂr T@/l N'B@ c'fgamomp/l/ 202 'O(’jK

tOTKhIEOKthINOEKJhIEOENKoenJIenl
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I NGOKNhAT GART T NEITNERHIT RHNOONNED

Ok N1 ByaE @&kiNRjGNT AT NENKT nrdEnrj i éel
Principles and meaning of plant taxonomy, morphology of flowerin

formula and floral diagram, plant description writing, key usage and key

plant edtification, plant categories andenbimstemglatuplant classification, orde

and families of Monocotyledons and Dicotyledons and related laboratories

|, BOB 014 08 OB O L KEINIEK A D000 @GO C

BIDQ140 8 BdorwMic Botany

GENr I ITe2O@o@d oOE] 0 Q&N /..02' OO0k NOI
g1 Nh OOl knET Ar INOKNE| ANIT NEI k E| |

EKNT T TENKj Kk NT OOk NENKjl ik&Ne@IeE E1 Ngo LK
Speciesurces, botanical characters, applications of important econ

production processes and marketing of the important economic plant

laboratories.

I gO15/ HA&OOONK®dT LI NT ] N oD &1

BIOL 5 / 8 Bc0IoyY

OENralExgdmgi , O0 .I0O@GERO®&R/O. 0/ . 2

| NIl AhT NENKOOk NENKOENRTL AF G@ORGBE N
AnKE§gHnI OOk NT Kni1 J NEKOT N8I LT NTJ NJ KR
j OJANMEBMT KA O] K EOTT T Ar OENKT nNJ T I hi
] KN6JNT KNY T T N6l L@JNII|EfijaUEeiT KNNITT TKINN &

Evolution and speciation, physical environments and adaptation, «
resoaes, population ecology, species interaction, bapdiyeISilycdssigeog
flux of energy and flux of matter, tools for assessing ecosystem, man
environmental problems and field trip or related laboratories.
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BIOR 3 8 B\OIion
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| KNI AT N&FET K| gnl NITEMNKN RN K®IT NEBC
I NET KKJ g NT N OEHNIGEEG] KIS NEQIN & IO & [h N NG |NKC
Er J ENIKNTTnjNed] KN6] g1 qél Eel NJT kK NET «
& ELAT I qQO& NE G |JEKKANThNEEILR|T d |[kKRIEDITRNGA |
holljnehl@8 NEcer K6 JT Ok NJITnl ] q

History of evolution theories, evidences dianenygwacessloy natural
selection, evolution megp@mistation genetics, genetic variation and spe
macroevolution, benefit of biodiversitylag\aoidtiomgif animal evolution: from
protozoa to metazoan, from invertebrate semdartammal, Primate and hum

evolution

, Q6 @08 EAKONT | L A G OAONDHOIODOEEEET
BIO2 8 Odll Galing
O'E @@ r 1168 & Q@@ RE A0, 13md®d . 0@ Of a/0
O @D O W§ 11aPB / D/ 3
ENKIFABEGNT T NEEKNT I T ENKWIFLEIIKADK G
Ok QJOENKT 'Y LT I ETEH 5ol eNaJl & éneNT I FNCEsl INTT N
i NNT KNYTLIFELRNION] KRNEITGINTGGNHENKOT
Phosphorylation cascade by éttk&ckihdae signaling mechanism, resp
to osmotic stress, strasse ra@dTY pathwampeoent sigraimivision

signaling, apoptosis.

[, g0, D221600@6 1 6 k] 1 h POO@OOOODED OO OO
BIOR 10 8 Dlﬂ)ﬂd'é)chnology

h 0 RI oGKI,é\[éer@“Ln IErn I}MEGEMKH]N,\IKECT]!FIK(SH ,rRTII
eq)] KNEFT Ok N6éeKELKONE&IIERNnOl RI 61
NEeNE[EINOKnEIHNoGlNNOIE@m!K&Eb
[ KEA ANERMONA GDNAYS 1 6 k ] BndiranndntaBINEEN KN_SneEK
el NI NenjTnroEnrjl EAT ENKLNE| NhA
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Different forms of DNA and factors Influencing DNA conformat
characteristics, compositioneantl BNéGtaharestsoisiposition and structure
of unusual DNA, characteristics, composition and structure of synthetic D
Ancient DNA (aDNA) studies, technology for Environmental DNA studies,
articles relevddNi studies

"N 2NN 2 prm LR

|, A@MO18BOOORI 6 T NK 0] 6008hChONIERBOKONDEON
BIO2L 1 8 ONBarcoding and Applications
SENr I TToRDHWMB/ONBEK NEHEENTI O RT g+ T &1 Eij
eNlJ BNO @ RIKRGJ] N Kl BKgGkREK Q1O | E & B K NERIE
E§ OO0 NT RENKI NEh A o | 6Rel ebhl- O 8N GhéneGexhNhaNg
TNKW@@ammmmEGEMN&qa@@ﬁmw@mmmmiﬁmﬁ
ERNI No e KNNIT @1 T &Ik e @& m NIRENT h i o R
Fundamental knowledge on moledu@rggartticgespprinciple of
DNA barcoding and its usediBiNMmdianods, choosing and using DNA ba
advantagesl disadvantages of DNAni#tndodises of DNA barcoding and Hi
Resolution Melting analysis, DNA barcoding applichi@oosdamaseasobf DN

articles.

|, 312 O&6@BREKAT LLNLT K] oD &»D '

BIOR 1 2 8 BiQ@rdatics

o ENr I 1 @anmad @eER n ed @ord2ik,N B1D (211810),
|NTéi-K@o|R|O|uNj|NéeleKOGKNEh

ENKLDT el €6 JOkT nr0DaNEON EE@Nﬁéer]
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6IW“T%'NJOIEInNEeIBENKhN e KONNEf i
6] KOEKJIijN| No1 NKQk El ENKI NoéKNNT qgeée
Internet, big data, and cloud computing, dachbdeta sydkectioa,
database irgatmand data searching techniques, gene acquisition on the in
and amino acid sequences comparison, gene analysis, protein analysis, |

molecular biology data analysis and rglated laborato



79

|, 26806 0ROCNNIGET | n | |
BID2 & 8 @uwWran Evolution

OENT 1 8 ®o®{@o, 0l il Enl 1

' Kk AIEMNITNENKEF EJT nl J QOknh AT 8ART |
E rhaO kNN § NeK- EEKIN &gy EIj) h ¢ GF ok Rk NIRRT n |
N hTREERENKIO] @nrj 1 O] & BE&H KLU N rapdkH
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Human evofutevidences, stages of human evolution, classification
lineages, originidbdtidn of modern human,homaderaces,i@ndtural
evolution, evolution and human diseaseshamgesnanehtalohatoey and
the future of muevalution.

[, 1, 0285800@0§ P2IPOINLNLT KAQOO&D*
BIOR 5 . (DOBARDRI)AEhY
o E I r&| 1 EorDNEIGERHOl,. 1§11 50 1

L Nr EOIl hk©®F JT NEEN] ijNi Ok NENKEKN&
LNr EJngnl NT CEEINKKA IEI\IIIGO\kEI\IONOOIIlEJM&NJI@
ENE NJ 1 nT T nQOENKEKI T relKNrEE DRG A 1n M TO®Ik
j OIJNLNLT KaQeél Eéi NJI Kk NET k NJ T NEgnAl it
EKHALNEI N

The physical environment and the desthibogmalahtéractions and the
distributioh life, ecological disturbance, communities, formation, and bion
continents and climates, dispersal, colonization, and invasion, evolution
extinction, the geography odlieesibgithé biogeographic subdiewitn of the
biogeography and human evolution, case studies.

I, g1 2®2ESOGO@AOLSA L1 NT jJ N 1&D"
BIOR 5 / 8 A\arddabgy
SENrt 1 c800@d®I/EGINNOERN O&O. 015

| P&eén] LNrEOI hkolFJdTardnj kI nk ENKE
ENT 1 DgOLIij NEEXD] REDEQERKK O ONNE MKNEE
LAaT | QO w&NE BN K KIKENTTT @INEN AT T bk N1 N
ENKFT nKAE|l QULATT Q) kKNOJ] GNT AT NENKT fAr
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Envwnmental factdfecting animal distribution and abundance, pop
dynamics, herbivory, parasitism, predation and competition, animal divers
dispersal of animals, effects of distyslzaridejemaictiah: Seed Bispkershly O
impact, diifie conservation, and related laboratories or field trip once a weel
[, 1, 0285800&OT. N@5I0" NT ] NT NET N&R'

BIOR 50 8 OI@id=GEcology
& Mroee T 1 BIOGMBIOQFD En I 1

' K AEENKTI NELJINnT KLNLT KOk Ngal I NT j
Ok NEKNT [JTRENK ®IT TONGKEXINN ri B EENKKNIT TV 1810 FETIT
TnlFTNokOOKkN] GNT AT NENKT AroEnrjil get

Principles of oceanography and marine biology, marine organism
environment, organisms and process of the open sea, digassahednd pro
coral reef ecology, human imeacaod tekated laboratories
|, §B@0QADPBBHOIOIKNINI NT NET Rn 000Q@DOO0O0
BID2 5 1 8 W/axé Pollution Biology
OGEDRr I 1 oee I3ﬁ1r(2|037]1£m 2RI T D8 O , §gi , O

el NJITINJ] Ok N&I 7T 08T &FEI NGNOKNT T 11
enHuNuTﬁnOeINJolRTumg & ELNKJI k1 NI
el 7éndJki NI TNETRnOJkiI N| EI T ROGEKmE |
OgGNEeéenHijNI OENK|] T 6] KelT &l ELNKJk1 NJ
OkNj kT ir ENh&NET Rnl NREENEgnJ gl Ok N

Meaning and scope ofiagbpat ecosystem, biomonitoring of water g
canceptgxicity of pollutants to aquatic organism, water pollution and public
pollution control, estuarine and marine pollution, marine biology monitoring
studies of aquatic resources, contamination of ptalueate atddmpsnt
sources of pollutants and effect of waste water from communities and
related laboratories
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[, 1, 0285830&01. NI2I58T ] NL Nr OO mx-0't
BIOR 5 3 8 ervitdantal Toxicology
O E&IIMENGE B DOOOI , €éJ, 00. 40&0.10. 4°
T TTneOni Nl I NTjJNLNr ESI hkeolJ
61QNKNN|ETTKKjgmammﬂwmommmnmmMNa
I NKi1 NJ| 1T EInTt,EBKK&GE&pEmKﬁKN&&N
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Introduction to environmental toxichkEmyoimetatants and target organ
of togity, factors influencing toxicity, natural toxicants, foatkadditeres, air
toxicants, agricultural toxicants, industrial toxicants, bioremediation, er

assessment, law relat@dbonental toxicology.
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[, 1, 02%5Q0&@04§ ®I2I5MT ] NENKI T 9K&E|
BQ25 4 8 OdnseMation Biology
OlE Ioee 1 h €O@E ), PRDEQHL 5/ °
i KEKNTTE@NEJTnl Qi ardnlintT Knit j NE
e EJT nllf NMOENKE N KIKIN(EK rOE IN@Ig T Nh1 AT 1T n
K_ | YUgOgk n_ aesdorees, ®iddjvengity a®d Hurhad delfard, f
conservatlon, species conservation and related laboratories

, 5B D8 BAAA NT ] NBBDROEDOOOAENOO0O0C
BIOXS 5 8 Oraped Ecology
6 EnNr NITITEsdhghl §o 10 &5 i
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KNT T T N NG| nkINoieIAxepptes ik it @ MEQ kAN OT Kn1 j
EnhOT NnEJnRT dIORKiNNEINTKFEm G KENNTKT od 1IN &k | NLOJ KNNE
KNYTTT NI Lo&T KelT OENT I NéenjoEnrjil En

Introductida tromt ecology, grassland ecosystem, limestone eco
deciduous forest, evergreen foredipresmamahityarvesting of forest produc
wildlife resource, freshwater ecosystem, water quality classification, coral |
and fest firmanagement, agroforestry system, soil conservation, tropicze
restoration, and reseaicpesab ecology and related laboratories.
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Intragttion and basic types of behavionsfofiNik@Stinbergen, evolution
of behavioral ecology, mechanism of individual behavior, social system (|
relationship, adaptation of life histories, causes gnupotaiEeydanees of
human behavior : ecological apglated hedotdatories
|, @ @2 08 ORO NKIONKGEG NBOOOO0O00IEaR 0000
BIOX2 8 |éstoration Ecology
0 EDrGIIEo&rﬂ)I‘(ﬁt@ml 0 105 /

o111 & LiNI]NENKUKeIU@@BNEII
ENKKYT EI T & ITnlJ il nt ENKIDGBINDAIETENJ
ENKIWKeaz Tl WOOENKT NhT Nj Ok NE NK | IKONDKINNE N3
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Principlencepts in restoration ecology, ecology and natural regenerati
forests, effectsnibirogpogenic disturbance on regeneration, strategies fc
rest@tion in the tropics, social aspects of restoration, monitoring and
restation projects, restoration and biological invasion, restoration and clim
studiemnd restoration ecology and the path to sustairiadititpryl befeeld a la
trip once a week.
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CHEM 111 . Chemistry 1
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Introduction and chemical stoichiometry, atomic structures, chemic
various compounds, chemical equildadiutimerahaslyics, electrochemistry,
solutions and collotlasasidnd chemical kinetics

[, é115 (PE115): | GNd @J N E NK 1(€80)
CHEM 115 . Chemistry Laboratory 1
O ENT I 1 &S N @il iEjj InReLil)l kel JEAT Ol

~ N~
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Chemistry laboratory techniques, reactiomsingf agepersynthesis of
calcium otglaynthesis of potassium alum from aluminunésignchemica
molecular structure, chemical equilibria, enthalpy of reactions, galvanic &
cells, electrolysis, determination of yofegemigighpoint depredsase, acid
equilibria and buffers, titration cévass, @bakitration, determination of rate
of reaction: iodination of acetone and special experiments

I, €06,(203206)0 é J Al NT T KANIGN @GN K&J 3@ L n E |
CHEM 206 : Organic Chemistry-thevminsStudents
6 E 1 re&HIEG@rDNEIID203E0 4 1) G (203111)
ENKe&n Ol EOxI NGERNSRKGEHGINGEEI GTNK - JOTIBN K N E I
IO KNNT QLK NKNE NE lell 6 h K & N @ Q[T K- NI6& @Bl €6
I NK] KN E INE GILAHKDKINH 10 O | FkKEQ] Q3| FkIARA 130 A |1
EKheéNKQiri- CAN KEAOK ¢t d mMKT Ok N1 Nh OEKHh
Qassificatiand nomenclahording moletes of organic comPounds,
organic readiimgsnic commgoanalysialiph@t hydrocarbons, isomerism anc
conformational eispratereochemastygnatic compoundgenbaipounds,
alcohols, pheaot$ etins, amines, aldehydes and ketones, carboxylic a«
deratives, carbohydratesnlipadg]s, peptides arasprote
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[, 209 (203209)] GNT i T HHEMN K aNGjIINTEE] INNRGEDIBED)
CHEM 209 . anic Ghestry Laboratory feCidomistry Students
6 E [ reN 1Bt G @8 (203108 ME115203118)k Nk ET N3 T i ]
1K € 1,1 2p6208316)0

OT NI nln)] EKAQOKkNOI I ] GNT A TRgéNlrj,rN-Eé
6eJnl NITTKfnj gOcel 6 GoJI KAQée KEKO] Ok NL
JPEEQQ§NHT 87T DRI ET ©1

Introduction to the equipment and gs&fety ghveesiny laboratory, basic
laboratory techniques in organic craratginglgsamers and stereoisomers,

organic reactions and preliminary analysisof functional group

[ ,,e080 . D/6.1 €61 6 k] i L NKOA OO OLOEEFHOTN OO O
CS @D . Information Technology and Modern Life
ol B Ndgen 1§ #BI&ID)
edi &7 KKEHBEENENE ngl nnl TNO oTe KINH KM &N 1 4
Lneé NG E@ENKT nENIT Knl JEKIEE KKE M loek |
gl NHhOSKhNIE kI h ENPONEST €61 6 k] ALNKL
Omputer in yiaykk, compubetwork and internet, online essentials, or
collaboratiofice produityiagitware for modern life, information technology se
infomaon kracy.
[ 1,02 /).:0ENK O & KN NE Neios K @B

OOOOO O O OCOKBDKIOKKOPBOIO@W@O OO0 0 O 00O

CS/ . 0 . Intlligent Data Analysis: Survey of@mtipgliestions

E 17y ENBEpER@IG0

T [T nLOn E K KEf NNEBEENCKNENAT TR @5 NI Bl G He OB
OT T T NKNEOENKL n KI &GEKNNEN K| eNt 6] Ok N Nl T TKer

T Kl' e8nT OKNKO®B&nijNI OENKeéenkl EnRei ] el
gNIT GEINERE EINKIJNB e KNNT geée el Jokl né GKN

Introduction to intelligent data analysis: from capaurdaia siveaiysgjstabu
and visualization, text exploration and analysis, data stream processing f
image detection and recogatiiom, vatinwirtual redlagraanted reality, and
problebased learning in intelligent dgdpleadilyss
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| #e0@@ /)/:30ék é Ok nl L nlKAADDDOOREI OO
MAHLD . @lculus fNlatural Sciences 1
0 ENreN|Eatimed@ @ O n
er"ANT LNLT K1 DRI gNEEhERREOBPEAEFDON I
ohin] I Ok NENK|] KNJ nET O] KN1 AT 1 qOk NEN
Elementary mathdoratalgis, limit and continuityooisfushetivative of
single mdnle functions and its applications, integration and its applications

[, AN, B8/8/CEOMIKNBERIL NE L O/ ooa.
PHY/S/ 5 O O ®Fhgslo@omtay 00000
6 Edral TEa@dN Oced n J i

EKNN)| GNR§T NENKONEBEF NT ENL Ell“_\IKKEg]EEI
ENKT h kB hED KLNNELT & QRO I} O O L ij NI NOJInor
i ne@&rJn

Laboratory coursegd#ial scientific methods in basicopbigting of
various expents in mechanics, thermodynamics, waves, electricity, mag
and modelmypics.

gL, O/ 6 BOHL®.IFULNE'L O/ 01081
PHYS6 5 O O®Phgts OO0 0000000
ol BT 1 r 186000 O nEImil 1
' TOK NENKI nh OBPOkKk NBT K@D BKEGef k O& &
Lij NI NOJ nod v RE Q@RI IBRDIDNM n 6 K RE
Dimension and measurement, mechanics, vibrations, wave and
themodyamics, electricity, electagrigismmand magnettiéeldnd modern
physics
|, g7, 018C0AROGMHILd8Ind6T DRI ED@LA4 "
BCT1/ 3 8 @ toductory Biochemistry
SENr 1 c80@odiol&EXKg@E@REMN.O0BD.. 2'0010KNI OI
0 0 0OVOOEDOANVOO000000000000O0
TTTntOngnli 6eJné&lr ELNr EJed NIENTWO®
eNKQG6T ek 6 h KT Ok NI Nh OEKhHh I NJoNSH BT kKNG |
gﬁi||<nEENTLhH_ Kook Ngnl 6edn)] KNj nE
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Intragttion to the biochemifgrycefls and subcellular organelles, princ
an@echniques of bisthemarbohydrates, lipids, amino acicepame aredeins, e
ceenzym@sicleic acids, electron transport and bioenergeticy, applied bioch
[, 81, OLAWWROANT NERKPODOs eI nOLBAI ET 6
BCI/ 7 8 MitpAuotory Bémaistry Laboratory
6 ENr I 1 «o8dDmlr N @il iEjj K @Eja3id) oel JEnT Ol

e NK 016 TEcEENT A_KNT IO §Krd] OxkiNir NN heOkor] FKNER T O 6

Carbohydratenbrgetics, lipid, protein, enzyme and nucleic acid

[, L0, 0O021®@0O®DI RREV Kk Nj] & EL n @
ZOOL 261 8 ArinMDiversity
CENr I T c@@magl 0OE] O Q& ENO
' K AEENKT NERRREK®I Da
Ok Néeil NJLnénGl NEokKILgENGE
el NIJLnéenGE 81807 TNIATI |
Principles ofalmedtal zoological taxovemsity, ctlassificatlogy,eco
evolution and economic importance of invertebratesoaiathtvepebeses, imy
South East Asia, and related laboratory
[, Ll , 01800@0L RTL. QI AREKNHODOBEDOODO
ZOooL . / 8 Udnthrade Zoology
OSENrE] e0@@DIS, Ll , O04/ O&0/ 204/
| NIl nhT NENKe& I NEGJ§ N B jfeek N & 1E iE5idiNG «
KNYT 66 KEEKNhOEOGBEKELKONELNIT K] NEé
KNT 7T &R NT N1 a1l iNB@GR Tl TN)I KKNDIBNE Tn ERONKINIT 17
Evolution ofubdebrates, compastaticture and function of integument
system, skeletal system, limbs, muscular system, digestivensystem, re
circulatory systenprgxanet reproductive systems, nervous system and ser

endocrineagystand relatedtiatyora
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/080 2 18/0000LAET Qe nIJAREKNDOBD AT I K
ZOOL / . 8 Mebrate Zoology

OENr HIE@daodiel IEjj n®04/ O&0/ 204/
TTTnetATl gednIAEKNR OEL A INMNJIK rEE GRInrOF
k- JoJT OT 6T EndT NhélEoJT NGAal 0Ok NI Ni
L KA KI NTJ Né&I Ecel h NBXIAT coTKﬁ\mTimcdemmmm
OelT 61T 8 GUINKNOeNDkAIOEL INKT NE KQ®&IOIC
Tkl gRENKOENRGAKIF JOBJIJT NGAT OkNSJ I RJIT
e EGRklFJOIIOOE M g &k &N h KIKDIO® &L i 6o 1eciid i GEAN|
elDknJ kT N6 §IJF KN\CDet3dXKn T Gk ONhNNAONSQ O T éNoi éx
ANEKNhANOG6KGI 61 6 KT OeldJknd 61 6 KI NhNOo
JNT hﬂd@Mlm]nm«mxm\LloelJEgnnoH||\|hren| ELnll gdn

Introductiem invertebrate zoology, morphology, anatomy and phys
Protozoa, Porifera and acoelomate, origin of Metazoa and evolution ¢
maphology, anatomy andgyhgsiphylum Cnidaria, Ctenophora, Platyhelnr
Nematinea, pseudaepeldamatoda, Acanthocephala, Gastrotricha, Kinc
Rotifera, Entoprocta, Nematomorpha, coelomate and origin of coelom thec
metama embryology, terrdsiiaki@n, morphology, anatomy and physiolo
coelomate, protostomea Aviodlisca, Arthropoda, lesser protostomes, Onyc
Sipunculida, Echiurida, Pogonophora, Priapulida, Pentastomida or Lingt
lophophorates, Phorgouda, Brachiopoda, coelomate, deuterostome, Echin
coelomate ardridguterostome, origin of the vertebrates and related labora

[, Ll ,2008 OOGOERGI NTJ NI Ari cep@®a4d’

zoou ooo&)eem@aoanmmgyoooo
CE®RETINr8®O0EONAQI EQORO. 0/ . 0' O
TTT nk OnENK KNOEN]N ONijkNeGjLNG H NS & N8 § I
Ok NI EL QT njNGn FONKLOA KO NEEGK I EN THONKON éiir N J L
el EKRTJI NTnNEOONKKhhhOEE K& h EONK S
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Inroduction to the study of insects, morphology and external anator
classification of orders and families of insects, hierpjd®gndnabmadmic
impdance, internal anatomy and physiology of organ systemsinmadect evoll
in Phylum Arthropoda, insect ecology and.related laboratory

el , 01/1BOH®/OFEH EiccdN 3 Kn] 6] h NOD&D
ZOOL/ 1 8 Bulbgy®f Myriapoda
SEDRFT e@EQ@IN] Ehl0O&0. 0/ .0"' O
el NEITNY & E celbad 0iKjn] 1 B @Ot i1 InNETK]I NI &N
ENJIT NjNeLNLT KOk NL KA KI NTJ NOLATI ijC
ENKOIlINfhAOIENKIEN REeN&KKnf PERODK BPGHRT 1
Diversity of myriaplody, dionyriapods, tasformymgpods, morphology,
anatomy and physiology, zoogeography, ecology, behaviors, ecologic
importance and evolution of mye#deddahondatory

[, L®&pH22Q000LAT I Ql hk!l ET NE®E®'NT | N

ZOOL 2 . 8 Oabdadafinimals iBiology

GENr I T dBODOGODPDEKPNEEGRIEGMET RIg I T
el NJLneéenGeél ELATH BT Mg Gekahl T NKF O NNEE

I KT NEKKILATI Tl Akl EO& KKJ &lil KK ft ®RIOB K

LATl gl Akl EOkNEKeT NAT nlF&&NELATIT QT hk

| kFhijn] &1 Ej OCERKDILMIHIEPT NES K RDF EF Ny
The imp@orte of laboratory animals in research works, use of laboratc

bdogy, biology and behaviors of laboratory animals, ethics of animal use

of laboratory animals in biology, diseasemafdamammyigriecksnique

the laboratory animals in biology, occupational helédiimainksdimtyaaintah

experimentation

[, Ll , Ol12dG@ON LR fnr i oo ore¥ eI
ZOOL 2 / 8 Géherad Animal Physiology
SENAIKT @BOeHNO&R LD/ . 0 OOk NOI , 830 @X
0. I XK.NE ® Q&HDPN/ e J0," A0 . @ OGO
|, @J7@&0. 10. 7"
EKNYIT TENKI NELKAKI NT ] NE ENKhnKE ¢
INROK Neel | T QIOERIKNMM MK BONER Kl H1 Ko &1 O
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I n#H FMO@NBIK@N@ItDRIﬁrOKNTT]KNtNTé
| GNT AT NENKI nroEnrji eelE

Physiological process of life andrendsitioaxiynal physetiemd
ijonic balance, nutrients and digestion, nitrogendreaktBoexsystiem,
respiration system, temperature control, muscle and locomotion, nervous
organs, endocrine system, repeatacilveeated laboratory
I,Li,Ol&@@@@@@M@&WEthTICﬂ apa4'
ZOOL 3 0 ADiIal DevelopmBiatalgy
SENr 1 c80@Q@@ie 1E[j/n®A Enl 1

eJ 61T GNL OENKL KO6NE ® & il @RriNE gL vy Gi
IGﬁMmeéENKoeKNGOKNenRIEN@D&KNGD'

~

EKNROELAT I kAnET NEGIT NhOG] RrtInedi | E

A

h NKQJ OENKO 1eémmm<l@ﬁ@én<nm OB NRUET KN G O
EKNGI nl 1T naos6éaaud NNr ENOIOKTNN BN KRIJ i rGxk k-
Mitosis, gametogenesis and gametes, theories of development,

reproduction, fertilizati@loprdentabgesses and developimgesal early

embryonic development of some invertebrates aedey@icateendxtines
and placenta, development of organ systems from ectoderm, endoderm
poseémbryonic developmentofatctdiiise development, terdyogessisted

reproductive technology, cloning and human earmyelratestéaboeltory

Oc O«

[l ro16/ ®@00Q1IEI NEKKJI | NT ] NDOHI®D'
ZOOL 6 / O 8 Génera Ethology
OSENFrE] nre0@E@DIO00&0. 0/ . 0" O
|’KnELETNN<KEK\néj|'NT]Né|EL | gqOi N1 R E
| KNOk NELF KQ6JT OOT I éNh1 DRT gNT &1 E1 k
Knj T KOBOI kT NEKKJ T NELn K®©F OF MK IEMKH
érﬁmﬁﬂklNEKKJ FELAT I Q6] KRJ 181 njTE
Pnciples of animal ethology, methods of animal behaviors study, I
functions of nervous system and hormones, basic corfieptsebheibr@ogy, c
innate bglwas, learning behaviors, social behaviors, communisafion of ani
environmental changes on adaptation of animal behavmrgammab behay

human behaviors, and related laboratory
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[, el , 028 0O&O0JI 121 NT J N aAD&d'
Z0o02 . |/ 8 @l@Hyddogy
OENr 1 ocBOGQ dIBY EIj ,ndId £/nd& OO

| KNI AT NOKNENKLNEI NJaT i NTjJNOLRAHS
EEKOGNHhEFr EGNT NI AT T aOIONK NI NG NG Tl T INNEEN
OEnrjl &6l E

Histognd study of ichthyology, morpholagyl, pimgdartogy, taxonomy,
phylogeny, evolution, zoogeography, ecology, behavior, and related labor:

[, Ll , 028 a0&0) RR|. A" NT ] N OD&D
Zoo2 . 1 8 O@iddgy
CENr I 1T coobopod od®4 nMN&EEN204 /"

T ©1 En o WNKneOkENII NO fNhK e nhént | EOLAFRY
TEOENKEKMNM%@HEEEGEE@mEnEOENKl|J|
OEfTr I EAlHEDEI INYILTAAO GK N Ja@NTEAT NENK'

The origin and evolution afslficdgiarl, morphology of birds, social systt
birds, bird communitiesprisfritiudis, vocal communication in birds, migrati
navigah of birds, sciergdicihes on birds, birds in their relations to man, anc
laboratory

Ll , @22 BIOLHLOO] KLNTI NTJ N OD&D"
ZOooeR. / |/ 80bPa@rasitology
SENRr I 200D o0E4 NAEEN2N&’ NN KNI T N

n] KLNT I NTJ NOLAHGNII QT § IOk NE K

A

T 11
e E6IJEKIIE NO INRBOIET ) NT NET e ©0I12B R EKJ |
FTEFT 1 NTNOINFj]TnAnro] RT 6kl Gk BRE& NIE
TnfEKjUNEJNhtﬂ@KﬁéENMﬂMﬁhE@@@W@WW
Ok NLATIT Q7T EO] KELNTT NERONT ENKOI 1] o0

Introduction to parasitology, morphology and taxonomynof helmin
Platyhelminthes, taxonomy of Monogenea, taxonomynof dré€eatoda, taxo
fish: second ied&t®a host of helminths, snails : intermediate host of helmint
Acanthocephala in aquatic and terrestrial habitats, Phylum ddematoda
aphasmids, molecular techniques for parasitolagy, ipaesgitticprand
terrestriahaits, medical parasitology and related laboratory
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|, Li®20200@O@®ONE& T NT § N OD&D’
ZOO2 / O 8 Vl&dugy
SENENINERDOOD POA 4/ ORENI T NIeéeil NIOTI RI

gnl ] KNI AT Né& I E Jifk @G W rErEON Tk in NETE]NNKE K
Ok NI'FFLFEI NOKNY T ]@&& QI \NF INKION 13jnN G N
el NIJLneéeniGNBRENK &I 9IEQ&IOKk NI k k A L EQOI N
Ok N|] GNT AT NENKI AroEnrjl &6l E

Life hesy of mollusks, principle of mollusks classification, morph
physiology of gaddrgmd bivalve, digestive, circulatory, exatdory and |
systems, ecology and behavior of mollusks, economic and medical im
mollusks, ewslipanalysis of evolution of mollusks and related laboratory
[,iL, 02/ 20@@XE/EN' QO @ B K K® O BRAO D 0DE
ZOOR | 2 8 BdrMicdrnebtas
OENTI I T @0 AIT,ed1E/j] nONE E/M2T/ .
el NJLneéenGOgGNEGSGLK| gEN&&l ELAT I Qoed
eJnIAEKRNAMDEN h NIl HOITEIOT NOIGEE ] EKINMDITT [ L Gk
nT | Q8L KI gENE O] k EKNT JKEEEEAE N KOO LKKA 1 ¢f
AT I knE

Economic importance of invertebrates, biology and habitat of econon
in various aspectsandT lzailtivation, roles of invertebrates in economic pl:

animals and impacts of ahigegaisiersity of economic invertebrates.

|, L1, 028 GO HNCHREIRE K b @ B b G@@GBREOMD O C
ZOO02 / 3 8 Bdric Inveta=bioratory

6 ENT I T ceé I1360r(A100EN v BT NEGD, T4QBEMALA T 1, KOS

ENKOI NNOkW R @Ok Nedhio@Dh EIn OT 1 61

'Kk AET fir &) RITTasllt Nk jT N TEij NRt il GENNKIG Tk i

ENKéu NNO ki R] ERdLKk®xnNDE N KaeNiT 18a i dc KN
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Ciltivation and screening of zooplankton with tentatives to produ
invertebrates as locadlkeants) cultivation anprddects, bee cultivation and
their products, cultivation of earthworm for agricultural usefulress and b
invertebrate products for home decoration, jewelry and souvenir and proc
feed fromeatebrates

[, L/, D20MOERPOEL AT | 00 @&»d
Z0OO02 0 / 8 Anin@istology
GENr I T c@l@@ 0@l EjOogRl Bl V O
6 e KEIKa&GNEQIMREIKNHDEL AT N&JATErOOHE KR
T DREFES] Nr k] KNLNT OKNY T IinAnji N&FELAT
Structure of vertebrate tissues, epithelglandsuesraadtive tissue,
mustar tissue, nervous tissue, organ systems of vertewaddeg and related |a
[, L i®,/ Q2mODOENG k i R] EJ Gk k 0 ODO®D q]
ZOOR 0 0  8@rmal Cell Culture
6 E&Nir i 1T To® IOBOMNE, @ . O DOI0NTIEEH gilij Né | Ng N
0T éT NeENKS3 1 NN k i Rj JENBEGK! kRAILT AKI N 6d] GD
O GKkKkQOo1I NNOKNAR] EOI AT T nLNLBKGHNIGEGH KR
| KNj nET GRa@pLanB8 N KIpET NaNeoNkI il Rjj NEESF GXO k N | GNT
Culture techniques of animal cells, cell littase emibryangfer,
hybridization of cultured cells, genetics of cultured cells, chan@és in shap
cultured cells, the applicatiomsl cElarculture in various aspects, and rel
laboratory

[, L], 02800&0V QK G N K |' K K 0@@EEINEAO O

ZOOR 1 . O OD@EH@EBEAICs @ApALALoNO O
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AT T NLNLT KA PRT gNT 81 EINiKh EQO O & K E

OLhEFFEGIFIE] AT Ek]nl 1 OQEEBIBKEE ROk QIOE
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I NE1 AT T NnEKKJ &I EKNIEI6d @ NEa) ik DEINKI 1IKD
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Basic aniraaktics, basic structure of genetic material in animals, gen
andexpression control, selection strategy of genetic markers for important
use of maikc genetics in invertebrate study, use of molecular genetics |
study, animal genetic diversity and molecular phylogehygeoetatally and u
engineered.mice

[, Lk0D22A000a T8 EILHKTI A R ij DO&D
Z0o0oR 1 / 8 @rintalBiotechnology
o Ed@IrT i r 88D I ] 004/ O&0/ 2047/
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OTi éeNhiI DRT GNT OERArjJ I Ent &1 &&@Tnd kjjNr
LAaT | GQQOENKOS| kir ] I KII&icn mENKEKHEIE! ES
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0T é61 6kjngnlijNI erENBENKOBAT AKT HhaDE
01 é61T 6k] nOgEBENKING B Enmil il @®OK N|] GNT AT

Basic conaepanimal biotechnology, animal models in animal biote
study, animal cell transformation by microorganism, detectioneoigene exp
animal and human gene therapy, animal biotechnology, ardma¢alth s
biotechnology &Hdeyianimal biotechnology and reproduction, computer apy
animal biotechnology, and related laboratory

[, Ll , 0220 @@OKIAAK2 NI T NénRI L O@ &D"
ZOOR 2 / 8 Advdodd Anal Physigl
SENRNr I T cBOOOOOOE2NQA&EEN2 T2/ "

L KR KI NTJ N&FEOGkkAOLKnKI NTJ NENK
L KA Ké NERINKRKNEOL KR KI NT ] NéFEKNTY T ] KN
] KNLNT ENT LnliKWKNONNINK i KIER K D& INB T
OEfRrjil eel E

Cell physiology, cellular physiology of muscle contractiosqghysiologi
of reproductive system, physiology of biological rhythms, neurophysiolog
stress,-@dnation system for homeostasis, ecophysiology and evolutionary

animals, and related laboratory
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[, Ll , D220 OGO IKARINIEK MK NT ] N| 1&D"
Z002 2 0 8 Ampl@edAm@iInRysiology
GENr 1 o2d@Q@AIAREIRGNT Enl 1
OO0 GNI NBGGANENKT A (JHEMLU I 0Ng N&|T k& HENL |
EnkAEEN] OV T 7 NI &lIENjl- NG GBSl JH B NNKELGIT TN TTn
i KNTTRnT JOENK]|] KNjONITI GCEG 60D | P &T1émLj N LI
6|NNémemﬁm@mﬂﬁmmﬁﬁmwﬁthGNTﬁTNEn
Unbalanced nutrition, toxic effextstamioadts on physiological systel
physiology of exercise, roles of some hormones od tepredbancement
development and growth, lactationcgemetio apphal and human physiolog
physiological factors affecting aomalicidélahysiology of animals, and rel
laboratory
[, L], O2200QBERPRENT ] o®&d'
ZOOP 2 1 O 8 ery<mgy otisse
oFEe& 1 h BTOGMBOD PRDEGHL/ 0
el NJKOBdT DRI ETREGERN] DERDL KA KI |
NT KNT KARENKOKNT T I'nl GV &N HNEGA] O
N K NLNIEIENKILTLTPETHILuN|OIhK6IJ

JKEOBSJRhON®] die @IENH é& IOk NMIENME M K
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NT El ENKeélTeéndrJ hAr]r“i' KE ONG RE NKJP QOB
NTTAQENKLRT 1 nTinadoér Nrlj kNI kOET k
el 7 éniIrEINNKEBNKKTNAG OO JANE ©F E

Basic knowledge about physiology of insects on their lifés origin of
relationship on geological time scale, integumentary system, chitin and
applications, the efficiency of nervous systemvinoeseonslecisesjation
of symbionts in insect digestion, insect hemocytedod its igomedagabli
fields, Malpighian tubules and their role in regulating physiological hom
system and respiratory gas exciudiogeatal bemaproductive strategies for
producing offspring in various insec#hcand aevietppment by hormone anc

insect growth regulator, and related laboratory
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Historicaldseés of immunology, basic concepts in immunology, in
immunology, vertebrate immunalagypunaotoggy, application of immunology
zoology, production of mloaotloody, ethnobotany in related to immuno
detection of immune d&atakpment and production of DNA vaccines, i
responses to infectious diseases, aafuryelated labor

[, Lol Q &0/ DL Tén EEKAIIIKNET n | 6 T @I0&2n |
ZOOP 4 0 8 DaRdd@ny of Mature Insects
OENT I T o O @EMDED &EG QA FEHQIBDLKN O0&135
ENKE§O] KN6T g1 gé& NE OJ k ETON KNG onJT TRNLIN
GRLO&OGELINOBIT NGT kNLOBLEKOIT N6T kn L
T nl NEOJ K EC TF)EKE'ET ST NBEJ] EOBg HOE
ENKERnRh&ENOI E 57 NRI ET&AINH @IEJNIKDH §i RT] I[END
LNr EOIl hkolJ] Peéeni nl OOIJKET NEENKO!I 1
The application of insects, history and ois&dbsitionogfhology,
metamorphosis (Hemimetabolous, Holometabolous), insect orders, ec
adlection and study of insect specimen, taxonomy of insects, basic mo
classification of Hemimetabolous insects, basic namgfRo&dmpn lEsed
Holometabolous insects, insects rearing, insects and recent environm

medd insects and related laboratory
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[, Ll , 0O2g00@OIMIRIRE ' T 00 &.
ZOO0PR 7 . 8 Bie)dY0oology
SENr 1 @@ imp @eEssEO ONOKEIOHT, i, 004/ O&C
ENKI NEOj T Ok NENKI I HGY KENKLELN&I & 1OR
ENKI NoéeKNNTI geel JOk OENKI N] P&e&n] ENj
ENKFT nKAEI QUNr EJngnl NT
Planing arekijning of surveying and collecting of samples of organisi
types of ecosysteliesta analyses. Determining physical and biological factc
ecosystems. Visiting institutes operating culture and conservation of orgar

[, @7/2@&8 gAaNLm T I 1 NTJ N 00 &'

ZOOR 7 / 8 @dadgyBeminar

OENIiNg BEB@@ELWEENGART J I T fAr 02
ENKKNPENNSGAh] T AELNE]I NOEI I nil 861 8

OF ELNKOI nT RgRAKOOENQIPR  KHK & ORNE N T
A seminar presented by the stud@attoafthis r her special project. I

mt include an extenstueelitekgew, a discussion of the purpose of the pr

research propasa discussion of the results obtained. Grading will be g

satisfactory or unsatisfactory basis.

[, L1, O2 781000 2P2GA NI NS L | T NEDDE&I ' NT j

ZOOR. T 8 Spi4D Project in Zoology

GEDr T of 0 @@ O @EOEDNNAGRE N iy eN Ng Ng fl
ENKI Nenj 861 NNOOk NEN B =R DOR GIEN

6] KNNOI NeE MIRRERNKknhAT 8nRI B8] RIT O

Directed reseand dfwf special biological arébjemwoper written report
and oralaexnation are re@inaglthg will be given on a satisfactory or unsati
basis.

|, Ll , D29Q0OQ&0I 2128 61 6 k NI E@EKDOEDIOOIOI0
ZOOR 7 2 8 Qa@Jopias Zoaolgy
OENr NI B0 G OOIODEL MEl NgART | I Ty

rser T NE L MEILe @ nNEf

Currently interesting topics in variouyfields of zoolog
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|, 1B OG220 H E AN I} INGXD CDOOO@ED@OO® O
Z00r ¥ 8 Orairng in Zgolog
6 E&D fij Nl B8 &E0L.OCH | KN §iiry FO O 2
ENKi +t EENTTNELATIT I NTKMWERTPNET 15T N
ENKhOOk &I Ej Ooéd i ENifniEs dNg 1 KENEQO ON X
ENKIi Ah Ok N| KINGjIJn\NTj] k8] RT OT 7| n NI Ok Nce
Practical tngim zoological aspects in industry, research institute or ec
undeupervisidrirainer(s) and/or instructor(s). A writi@nprepaftinrader
required. Grading will be given on the satsfsfantio($p)d) bhasis.

&P,/ BB.ABOOENKkHIT [ NTJ N @1084
MICB8 . 3 8 Olioraby
OENT I T o0 OGE 50 HEA M@BD R0 IKNDB 5
506666 THHERHEIOS 6 6 6 O

TTTnO] KNNA] NOFI RéengENKT NEénkgnl i
KNETI k N] Ok NE NER @ h N BIOK &ION 4§ 1 KjnE O
OT 1
|

I K NiIGEBO&M ERMK KA @k NENKENnT i K Oce
E&nk NI TKA] qOénkgni I NTJ NF-npTLNIEK
Introduction, historydoibhagy, the methods in microbiology, prokaryot
eukaryotic miarosngs, bacterial diversity and classification, nutrition and c
microorganisms and microbial growth, microbial metabolism, microorgan
viruses and maogy, microbial genetics and biotechnology, industrial :
microbogly and environmental microbiology

CD<O_'

| , 83, O08 QOGR|HIENIT M NENKE&n O0&0
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MICB . 4 8 ®liorabdlogy Lalgrato

CE®RE NFES®OBEBROEMD] | e gebD0O. 30&0/ 30. 3"
6TéTNe|DRIgNITNEéanﬁIINTINOENE

ENKOEKNGOT NESNKORKNIDOH NN B N@ENM@mNF

Oj T ENK O & K NNIOI T nNE Wb Traad [INEEGnbes T rECOK rejT @b K T

gAal I NTJ NFEnpT ELNIEKKIJOeéenkgnl il NTjJ NerFE
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Basic techniquaicrobiology, microorganism control, microorganism
bacterial structure, micrdbaaldgrmirition, anaerobic cultivation, microbial ¢
phase, microbial metabolism, fungi, viruses, immunology, dndkistgial mici
watemicrobiology, air microbiology, soil microbiology
1608031 860ORKOr  EJNI ONBEOORIOORAODPAO
MICB. O 8 Oliodtoldgickistrumentation
6 ENy I TToes® O GUBIDS.3 6 K §.6 WED)HAKEH . 5

O/ 30480 @/ 30. 6

ij NIt KI JOEfr ] IJBATE M) B NEGOHAD & KD rLink
ENKE@GENTEKelEénK'KKLquTNthNEfC
I khdgnNRI OT O6dénrj 6gNREFO8T hOh®IOB®J §
OgnOeRE&KIIREpﬁEﬂ eEKDrFETnl Rn)] KNL
i LILNKOOKk NS eKNy Edgeifi il N AK&KRNE B Dd § &
ENKhOREKkNT OLEOGSIEKETI NEIF hDOBWEOTWEDH
Ol KEFLIFIkQO6eKNr FEEKATr T KNI j LNKOT T
I NKEEIKIK O6é KRr F E61 Nr J] KNINHLNKI AT 1
I AT T NERKKIOKIGAITKMGHEL NN KnT | Noée KNNT C
IJNG6T EKNWUI OOk NOeKNRr FEINFIFNrTf

Overview of scientific instdinbesaty afor microbiology, principles an
instrumentation of microscopes and objective meatwe@mientyautacth
water bath, biological safety cabinet, laminar flow cabinet, desiccators, Ir
incubator, cool room, freezpeficatidbn and deionized system, pipette, microp
shaker, vortex mixer, magnetic Stivataretectpdh meter, spectrophotomete
portable Lux meter, centrifuge, fermenter, ebulliometer, rotary evapore
thermal cycldrrdatime PCR system and Nanodrop/Biodrop, gel electrophor
and protein and gel documsiamationregnatographic techniques, group disct
other necessary equipments
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1&,d38/0331 s DQROONEHOR EKIKA T NBDGOUMBHO000
MICB3 8 elledLRroperty and Biological Innovations
GENr I IHMe@doWPOI0@ N HI@G.ng / . 1

TAar INOKkNKO|] OT 7 & EENK élnienf K| EEN &I
KNoT U eIKjali 7 raftENA (TNNEB P GGNOGg NT & 6 J
NE§nl ij NEGIGHE NIK SOFEINNKIETANLTNA T1T KNI Ml KT | n
T KA1 ] QL NTT NE] PGIGNN RO H Tf OIEM G & NkeNT NEXKT
I KNKNgT AnGGnT NéenoedJeKIFErnl1ndi NgOEN
I NEgnal ij Ni

Hstory and forms of Intellectual Property Protection (IPP), internatior
and national law in udélEoperty, patent databaseclnoldgy, patents in
biological innovations, patenting life forms, patenting sfabileticzd, innove
other forms of IPP for innovations in biotechnology, convention of biolog
plant vaties protection act, proteetimimooél knowledge and bioprospecting
biopiracy
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& d%3/0811 8 ©QOANT 1T KGN KIf KGEn T 8 K@K NEn|
MICEB1 80N n&bra andithogenic Microorganisms in Human

5 E Nl i TgeaHBhie jeeog & Kegy @4/ 30|{4@@

O/ 30d%® @/ 30. 6

|

enk NI TTERhpOT] OO BREH D e 6F EBRNI | n NI
ENKel T enJENXNKSD & KK G OOE K BNENKE NNKh@ 1 §KIF
&l E&nk NI T KA] QEnl 6 Ké OENK]|jtdleBEAT ENK

Microorganisms related to human, interaction between microorganis
normal flora idybsystems, control of growth and fdestnacirgansms,
mechanism of microbial infections, epidemiology and transmission of
pra@¢ion from microbial infections in body systems and related laboratory.
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(& @O3/0B1L 8 OOQ@D] kI hig MK @ NI QEBD NI
MIB401 8 ®liorab@l Food Safety

5 Fa®yT HiTH T840 QAOIER/RY RN @ 3 I KD.§ O 5
Qi 304 O @s/ . 360

EnkNTTKA] QEanERNERKMNG fKHNKNEKO
B Ké @&l I NI NKO| Pééenj I anroEnrj| @6l EE
TﬁﬂWNK@EgDRIKNIh[tKGNEENKlN!O@iKr
FNGNKNTTKA] QhKKgT AT hfemd@mkaT NKRR
iNééKNqurNrNKhemlean“iiNT]NOéKN

Microbes and dafety, sources of microbial pathogens and routes of
contamination in foods fatdting to microbial growth and toxin groduction
foodborne bacterial pathogens, toxigenic molds, viruses protozoa and r
related todsafety, indicator microorganisms related to food safety and hyt
of microorgans in food, microbiological examinationseof ooisemg rela
FEX NTeIHNGONEGIN KL NLT KQ
Bl . @4/ : enljfiEBNRnLI 3(306)

ANS 102 . Ornamentgldtic Animals
CENRNIr I T o800 QO®F e m NT En k1
i N1 Ki Jél EE«k g 81 & iRl i TEIRG TOR i IE il jD01EeN .

AN

I kK A EIOL & fhJOBIAEEKGERT /R n il § KDIEMINGT GéeIN § @16
ENirhk ©F SOETWNI QOB KGF ENS | Koin ] KGE: nl

Overview of ornamental agakticnamengguatic ansnbkehavior,
invertebrate ornangeiatiad avas, grtelate ornamentaltiacanilmabusiness of
onamental dgaaimals, ornahaentatic animals for research, ornamental ac
animals and human creduléptaaguaticnmals and emrment, invasive
ornamental acaaitical spe ad getic improvemeraneentduatic animal
Peies.
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PHPS 100 . Herb®f HealthdBzauty
GENRNr I T cB@WPI O Ej n NI Ent 1T OO

1 NG L B BXahinE TOfETk @3 & & B IDTEER NIKBIOERK ) mE 4
ENKOE®KNINGEXkfmE| #NGNQ K K jOw N iDif A @EIC
[ 1 R ENN@BNNGBIE KNI NEOST ©1 1 A r IHEEe x| &N & |
TNINKAEI N§

Herbs for healinofion, those usetteat common djse@asgsnous
vegetables including sqiaatsxMedicinal plants, bothd rdfyefi saal
thai various products. Their uses as dresgstcodpraticong dadyfarsag
proper and gafe

Ve - 7z (e ~

5EXNT HH ENGBENKO

I

ITT,117, O/éel.NOR&IBY &I
AMS 100 . Wellness
6 E N El In syl JieI0

el NJLngINNINDOHEO OBBEREPGCEKN O IEAN
I EANBKLNg @K hJ Né B Bée KN INKCO®Gjkgd INENNK OE
LI KKTERNEBOEKNKNKI &1 NB N KO M i itk NG e\l
e KK KH

Involving tledirivess and health statbhgsiel gmotional, socidieaat
am spirialwellness indugmciple afdgleealth in holistic both knowledge ar
merit, following by diet, nutrition, esenvsiéefsesedaltstatus laboratory

maitong, stress managehdit an

] q
I.OKHQ] 3034

6EQK NT | I i ENKBHER fit K
I, 1 400/ . EJ@ENEHOH e 61 6 k] ngnl @)Y NR
BIOT 100 . Introducin tApplication of Biobdmim
6 Eadrfi-n N B BOHOIO 0eJ n
1KNIﬁTNENkﬂ®ﬁMN®N”M&¢
o B&K JijMNGIFEINGEIMN MEIOEJT €61 6 k] i
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I e 6NBkifIR@EN & O KaNKENYNIE EOKEAT KNRE Kl | 16 © 6 i N
| 67T 6 ENKBRIAMETNGT €61 6 k] ngn

Histy of biotedbgy despment, asdf orgesmabiotechnology, roles of
biotechnology in daily life, roles of biotachmmi® gy dhocemservatesnotol
biotemologyn ieconomy and copwUqg O bct cjwamdsdn r * O
biotdmology andréutrenidsbiotendogy dedpmen

7EXNY I 1 K WNlgMKHNKE N &
T 108 EZ02001F REKET pRN&Ini Al O §(36)
FINA 101 . Fimee for Olg Life

60 Edral e DI OB e n J i

el WNEB®IBE I EENKI K KINBINNEX K& ENKNEKIEMNGE
LnéijNi T NEENKO ENT @&NK ERHERj NKNEENRD
ENKNbKE NICEHEONO DR K KIL N E &jn T B N K olESIIE0E |
ENKI NE &;olTiKnl] @O MNNEBEN O J 61 Dr |

Basicniavledge of financial management for daily bfe. Riviagddh creati
health evaluation. Financialnplameingmses artebt managemeanckl
institution serviaegsSetting the money wgadu fd-inanciatngjaioifé

ewerts. Risk insurance. Tax planning. Preparing for happiness.

T 1T 1BEP3MO3ENKS | RI | O] IKREER TT EH @KOR NT n K
M®&T 103 . Introduction to Entreprpraadii&kiness
O ENirdH [Eg@daoOeindn

T INENKO] ENKDENKNEhT NOLK| EN&&LI E

ER N Ok NOKE & OE & &l EjN K36 KEOD rOGEHIEKEN E |
NIKBENKE& n h ENKIF\G@IiNE OE § R & ’NIEK &R 6

KOKE DI KENKO®S| KNEL T

Entrepreneur role in economics developnegremeuntpdEbtrsiness
opportunities. The chiaratenseneur dmotatiofactors, environment, types
of bussefoms of businegsiebslgns, principle ofgeraent, matketin
management, production management, financ@unénggtmativona business
law, internationaébssindiess &tk foenapreneur.

M« (MD< (D-
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FG 104 . Citzznship

OGENr I T c@@PIF Ej n NI Entk T OO

el NJI ONNOS BAHIBAC J NI E OO N relsichBnONd r1
KNEETITKNET nE| PGl NKMEINIA ||\||| NG N ER KON N K
Aok 1R KEJIA Th)T N INY &k KINBE T Qbnl T KIi J OE
rTKEErlrj TOKBEERN kK Nj T NEL @@mm@mﬂﬁmm
GEROl JLAT T INNEHEDSGE DK Q EHEFIIGE KDKE En
N ROJDEOW&E I NFied BINEe EI 61 7 1ER &BKIAAG T F
TKENED | NgNgn1 & ET 1T

Meaning, nitedn amanceptfaitiznsim Rights, liberties and obligations «
cit'enship. Problems aweafreteelys life agllotational andrnational levels.
Creation of public mind andooibrasforstbadsocial awareness. Citizenship
and the ywa lifenplual ad multicultural societies. @ussngnd peaceful
attitude amable conflictltesn by pealaatans. Political expression under lay
regulations, Isoems and conmlapatce. Citizenship and efstandabfy

cultaitradiorand local history. Ethics aabidesration

(M< Oc (D¢ 3’-|— M

11,EQK NTIITNFLTNNOINN Odfkdir | OOk No T € 61

U, /) Q28D7.3ENKE AR ENKLAIGRNKAL 1J 61018806 D R 16 E T
INX 101 . Introduction to Modernelt@mh@normatio

Technology
O EDNT &&@DPIml Ej nNT Enl T O

T
ENK & h EN KM NEC LK 60k TEE BN GihnE N\ e
2 [ 7

ENKel T enidjOEMJl rj Q BINIKKEKnQIETT AT @Rl 16 GG GCHap
I KK ST NEIKael dN Jdeh ©6 | KAK T @ § R&ER B 1T @ INC
T NeT AKEHBNK SEHGHIOKNST é 61 6 k

Modemmanagement and information tedanolognagement. Planning.
Qganizing. dirga Controlling. Modegiessti@®gy fowlation. Strategy
implementation. Inforteatimlogyinformation systemmatinfo systems for
stategadvantagd®igital economy and sociend§wlirmddern management
am informatiechnology
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1.

Rirdharoen Baenph@d:npheRelaxt étities fiextracts framarid rufa Blume
and Gesalpinia sappan b. @rcExdO P _ripsibgriealNop Rharmacesned R r
InternatiogaiL291-12

. Phrompa P,Saenphet 8aenph& Comparative histochemical study of th

gagtintstindlacts of thie Niapia (Omeoeiniloticus) and thechyfisid (Clarias
batchus x Clarias gaAepasisthemi 42126267 .

Pradit @igphet SaenpheKBunogk T,ChomdeES8aluation the efféiim
nodecaes hot aquendsact on allméced diabetic Jatsnalf Reports in
Pharneatical Scie204$8 8590.

Panase Jaenphet JaenpheiPathike Hainum. Riochemical émablpgical
responses of Nile tisgulr{@milotus Linn.) stdygeto rapid aswsf water
temperat@engrative Clinicaldtpftii;48493199.

. Khunogk T,TragoolpuesaenphetSagrhet KAntinflammatory and aritioxidan

activity of Thai mango (Mandilerp lafdexactsComparati®@linical Paikiolo
20128157.64.

. PanasPSaenpheSaemet KBiochemical and phggiggogises of Nile tilapia

Oreodmis nilogtin subjected to coldfsivater temperAguaculture Bepor
D1811122.

. Khactteanda Saenphet3@nphet S, TragoolpudayaGhakul P, puagyol

Evaluation ofsthbiitof propolis granule and taolyidityistaatsChiang Mai
Journdl®ienc20185162A76.

. KhumpookTagopla YSaenphetSagrhet KAntinflenmaty and antioxidant

actiwitof Thai mangi@ra /indioan.) leatract€bmparative Clinical Pathology
2012815164

. Saenph& Saenphet I®famong Nkas ,TBuncharoen Adltdoxicity and

histpatbloget hanges in livers of fres iapobatrachus rygefjosssd to
bioinsecticides derivedifemhtd&nadica A. Juss., Stemona, amdidi athowmicé .
amensomparativeaTHatholog§1,2793946.

10PamokShgrhet MBumcharoenBifects of Uvddalume on the histblasg o

repructive organs of testosteeshealopecia kéitsoscopy and Microanalysis
ReseartleJournaltbé Microscepgty of Thaila@@831917.
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11BuncieeW Sagphe SSaenphetBvaluatioha@fierm Administrafomais
Ex#rct fromseuderanthemunrpaidees) Radlk. Leaves on the Reproductive S
of MalebAb RaGhiang Mai JouB8wen2618581826.

12 Wiya, Sanphtek Senpet BuncharoemWitraalgis of antispasmaodycadict
etlanolic stem extracts offaBamaerand Anomianthus dulcis (Duoal) J. Sinc
excised r |J gCOmgpparatigedIPathol@gy27205299.

13BuncieeVSagphe SPamokSaenphePytihemal investigation ardlanti
properties of different extrdgtslirys harmandii Finet &iaggafiaurnal of
Sienc201,85233334.

14Wiya Saenphe&8nphet, RuncharoWn woanalysis of antispasttipdit
ethanolic stem extfddimriafa Blume and Anomiarg(idendliici. Sinclair on
C vV a g g c.cCoative EihPathl@psak 1.5.

15PanaseSRenptgbaenphetMiscalrath seralysozyme activities ifresirate
fish (three catfisw@aodrigSpmparative Clinical PAhiRebyd 73.

16 Trachantong&eénphgtSaenph&t haiyapo Methal and ekdll effects of a
methorysed insectinidédpbatcha rugulasisurnal of TagwBhathology
20180124

17 Saithon, P, Baénphetihed ChantawanRakidgut bacterial commuingies
gianAsian hdresy (Apis ddraeross 4 developmeal $t compasdiy
IreciScien@91248192.

18Siapor@ SaenptgBaemet KAdietary supplement contaming-Rasitine,
soy protein isolate, gearaiciaa extract and chrdhpicuoliflate causes liver
damages in rassdtogitytestChiang Mai Journeie@2&LA4469177.
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1 Natarat,Nsutcharit C, Tongleete EMafys Fiif2aS. Phylogeneticiasd spe
delimitations of the aijger¢aihd snail Cyclophorus volvulus (Gastropoda: Cycl
revaaryptic diversity arspeamThahd. SotiéiRport2019; 9(1).

2. Wongsawadtlabrat N WagsawadBirpboonchoo P, Chai JYogidalpdad
Molecular Idembificat Stellantchasmus dermogenysi n. sp. (Digenea: Heter
Traland. The Koreaal joLipmtolgy. 2059; 2264.

3. Nantarat N-agoolpua Y, Gurentieterialtiity of the Mucus Extrdoe fant
African Snail (lagsacfulica) and Golden Apple Snail (Pomacea canaliculz
Fthogenic BacteringCakisd&se3 ropicatilHstory2019; 19:11@3
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4.@homchbeiWoagsd Natara N Investigation of diyersity and occurrence of
ecmostome metacercariae infection in Anentome helend. Asiard@®acBesch, 1
Joumal of TradoMedicine. 2018):.59596.

5. Nantarat NloleculacAniquies the WBly md Diagnosis of Tremdiangly in
Heterophyiddehaildn2018.

6. Lithanatudom SK, ChablaatkaiTiaroenki®ith DR, LithanatitioA First
Plbgeny of tlreeu@®moapusand Suggestions for R8asiendakased on
Moledar and Morphologiced Evyaentific Reports).2017; 7(1

7. Wongsawad C, Wongsawad P, Sukontason KN#ataaedpitteankanV,
phylogenetit®ntrocestuséana ([genea: Heterophyidae) ongifmassfr
fishrbmldang Mai Province, Kbesiamdournal of Pa2@itéiedy:-31.

8. Wongsawad C, Wongbkantatd®, Phylogémanalysis revegistic sps
diversity withinugé ntestinal fluke, StellantcheesimsisOfghd Nshil Gl
(Trematoda, HeteropgtsyadaPhacific JournalldVid@dopec2017; 10(270165
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1. ChekuldN JaikumKkédjinajarR Pongcienh4 Chatdtimondy, Chattipaklrn
LungkaphiDiacerein alleviates kiglti@pughrattenuating inflammation and oxide
stress ires@suivesistant ratsRacheabiByand Medei 2018, 149:55.

2. Ajinajaid Chueaki&onbpaidechaJaikumkaGhatsudthippohptizeeranont
S Norka@nChattmaN LungkapghiAnthocyacmRieety brarnragt etuate
getamicirducetepatotaigdy redugimidativaress, imitaation and tapiap
ratBiomedicine and Pharma&@ifie @A

120 L, hK, OJT khnognj 61 1 NS
i KEBEN&A]T T A1 NI & | NKLNKT NEI NG NENKOKT
1. Chaiyapo Meogragiitiistriiion of heteropleymkdds in frestanashes in
uppr paofPing Bi\Basin, Thailand12018
2. Tachantong W, Saenpngh&t haiyapo Bthal andbéethal effects of a
methordydsed insecticide in Hoplobdtoashusualgef Toxicologi&at
2017; 3624
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1

Bunchar\WWsaenph§SaenpheRElaxakavities Biacts fraswaria rufa Blume
and CaesalgiappadLO Cv a g q ¢ b QBurnal gidpi@deptiRasearchr ¢ O
InternatioalL291-12.

. Pompaa P,Saenphet ¥§enphe® Congratey histbencal study of the

gatontestinahts of theldtilapia (Oreochromis) ralodidiyrid catfish (Clarias
batractwi Clariasepanusita histocherfiehd2126267.

. Pradw/ SaepheK SaenphetkbumpookChipmd8Evagion the effectSsesi

modeccesthot aqueaardract on allmduced @b ratdarnal of Reports in
Pharmaas#uScienc&sl B 850.
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