S

nu

4

nangasuivyIne)Undin
#1UIVIYIINEN

(rangnsuTuUSe W.A. 2565)

819139112INY1 AUSINYIAERNS
LAy
UUNNINYIAY

UNIINY1AYVDUNY



)
%
Q00
R
=7
- |
151 \
‘% Ay o

NHINYIFII

> DL
uuny

nangasuivyIne)undin
#1UIVIYIINEN

(rangnsuTuUSe W.A. 2565)

Ynlonangasiau w.e. 2560

AMAIVITIINYT AEINYIAENS
LAy
UUNNINYIAY

UNIINY1AYVDUNY



nangnsuTvayrnulUadin
#19173913279 N8

(nangnsuSuUse w.A. 2565)

yosatiugaufne UMINYRBVOULAY

ANYNVA/AUL/ANVIIVT @19IVTIINGT AUEINYIFEARNT LA UNNAINGINEY UNINYIBEVDULNY

a1 dayanaly

1. sisuasvenangas
mwilve:  wangnsuSvanuiaudia avnivigaine)

m‘mé’ﬁﬂqw: Doctor of Philosophy Program in Biology

= a

2. YU uaraIvIIvVT

'
N

I3 % a o a a a
Yo (nwilve):  USynufingie (37nen)

D

Foge (nwlne): U3.9. (F7Inen)
Foufiy (Mw1dangy):  Doctor of Philosophy Program (Biology)

Fode (Mw1dange):  Ph.D. (Biology)

3. Jyuen

ety

4. UnLiaNiTeunfanangns
wuu 1.1 Taidaunin a8 i

WUU 2.2 Taidaunin 72 i

5. JULUUVRINANGAT
5.1 gunuy
naNgAsTEAUUIAYIeN WUU 1.1 Laguuy 2.2
5.2 areiild
Melnelazn1wsinge
5.3 Mssusdinfinun
SutnAnwlveuasin@nwigsnsuseme
5.4 anududiefusantudu
5.5 nslivsyyungansanisine

TS ey iiesanuivee)

6. ADTUNNVBINENGATUAZNITNIUDYITR/ATUYRUNENEGAS
Jundngnsusuuse w.a. 2565 Ysuupannvdngnsuivginuiitadia awiundine) w.ea. 2560
AuzNFTIMINAUNTEIMANgNsTRsIMTINede ureulunsussyundsdl 14/2564 etuil 16 nangiau 2564
anuminedy aysiivangaslunisusey naft 9/2564 Tuil 1 fusieu 2564

Waaau nMansanwf 1 Unnsanwn 2565




7. anundaulun1siweunsvangnsnianawLazIIATEIY

o

wanansazlasunsmeunsindundngnsifinan muasuInsgIUAINNTEUNIASTIUAMITEAURANANY .M.

2552 TutnsAnwn 2567

8. @1¥niaursausznaulanasdsanisAnen
1) Univenenans Tuvannuanganeau wu msunng anamnssy Jusiu

2) 919158 TuraInaneseAuUNISAN®T WU UnIMeds Inende Wudu

o

3) dn3rns lumhenuuessy Sdamia wiotonyu Wi sadn1siifisAainemansuend [Wudu

[

9. ¥ lvUszedatngUszvrvy A uazauRinsANYIveteNasEEFURnvaUNANgRS
i %o uIaAna @UUTEIWIUATUTZUITY  AUNRUINIIYINIT AR
1 wwanAinsel aduney 589A1@A319158 .. @)
WAL @7nen)

Us.a. (@3Inen)

2 wgIAuty auny HYILAIENTIANTE M. @ Ine)
Us.0. @17ne1)
3 wesyna asaulve 913158 WL ([@F3nen)

M.0. (GNYIEERSTINN)

10. @01UNIANISLIPUNISEDU

ALLINYIANARNS UNINYIDLVDULAY

nunil 2. YoyalanizvaInangns

1. Uy anudAgy uazinguszasdvamangas
1.1 YSvqun

wangnsusyaynudadio a1913v393ne1 dnansusulse wa. 2565) dsdntudinliduiiaug

q

a I

andsluiilovivnisdiuiaine finrwAauaziinnuannsaiiazthanuiluvssgndlflunisu foRnuldesid
Usgdnsan ﬁmmmmmﬁ%wammm’m%ﬁaﬁLﬂuaqﬁmmi‘mﬂﬁaufmmsuﬁlﬂuﬂﬁﬂa%ﬂﬁiaﬂiwwu 11190
d1enenANg wazaiadndrdnlunsldinermansuazmaluladegiunuvay WiAnusslovigegaudlivinane
amwLL’mé'mJLLaz@mmw%ﬁmﬁu’wmwwé FnSuaraadiTinang fvinwelunisldanuidudinelunsiasey
Ugyun sLs'JmmwiashwiaLﬁm fanusuiaseusodin Lﬂuﬁﬁmﬁﬂu@maﬁwLLagﬁ&Jﬁisu A11150Y19UTINAY
HAuleR

1.2 Inquazesd

o o

nangnsUSv e vadin a1v13v1T3INeT MdnansuTuuse wa. 2565) ITnguszasdivendnguvudia

=b

nuandasail

1. wendndadinnianuinnudilaegadnddunannisuasnguddifgluavindiive) aunsavinide

<

=

wiaufURluaivnivinislaegsgnies wasmanzay LLasmmmﬁmesz‘qﬂGﬂumiﬁﬂmﬁuﬂ%mﬁmm‘stﬁa
UftRlwivdnldednsgndes

2. @u30dnszilsuluInuAn elanszuaunsmaineimans Tunswawaise Taeendedgymily
Uade LLﬁaﬁﬂﬂg{'mﬁé’amﬁwzﬁaaﬁm1u§Lﬁ93§1naiiﬁl,l,axﬁ’wmmuﬁﬁ’aimj e aiinnisssu 9385554 way
AIIYIVITIVITIN
3. fvinwruazauasolunsluindse wastndmnsfimunisusenouaiiniuininevadiusn

Masy wazienwu lnsdanuaiunsatunisdeans nsldmeuiumesuazimalulagansauna wazilauaunsalunis




Tgn1udanguludddnnis nasnunsils 61 Weu wasdiavenanuideliegnsgnies wasimanzay

2. unuRaUsulse

LAUNTSARILY/WasuLUag

nagns

(Y s . X °o <
wangm/wwa*vmwaq b3

1. YSudsamdngmsany
LRI WINTFIUVDS ANa.

nn 5 Y

1. ammumiﬂ%’uﬂgmé’ﬂqmashqaﬁwLaua
2. Uspy/dunugSuilnvoundngns 19138
Usgivangns
ANMIUAINNAINTIYBIBIAAIIN S LWAIU TN

I1nen

1. 189U IUsEUNaNgnS

2. lnEsMsUiulsmangns

3. waajUwazNan1sUTEEuNIg
ﬂizsquﬁmu'msﬁmﬂwa‘”ﬂqmﬁ
Yuusslimaivesdausivaly

A17173%0

2. @uasunisInnIsiseu
a o Y

AsEpULarNIIdElmIY

AUNTEUIUTATLYY (New

Paradigm Curriculum)

1. iWunuvinwee19138lun1sdnnisiseuns

goulluu  flipped  classroom  Uazng
nanAsuSsuisenintsenastiaouly
31891919

2. U5 LﬁaMﬁmﬂﬁﬂmmuyﬁmmﬁm
ANERSWIDE1V1IVT

3. a5aAseT M ISt wmansuIe
gvMUseiliuusyansnannisiseunisaay

LU flipped classroom

1. 91uUlASINSHAE UINB15E
ﬁi'auﬁﬂﬂﬁsumﬂﬁm_yuﬁﬂmmi
IANITFOUNTADULUY flipped
classroom

2. ﬁwuauiﬂEj%wﬁﬁmmﬁéﬁﬁ'maau
PNANAULUAZANVIVT

3, $uensiivinmsn  way
ATWELNINAIIUITETINAUAIILAS
WolavoeiSeuraN1TEUN AR

WU flipped classroom

3. duaSunsSeudnidy

a [

Seu Juaudnang

e

1.Lﬁmquﬁ’ﬂwmmiﬂumﬁmmiﬁaumﬁ
aauﬁﬁuﬁﬁamﬁuquéﬂmd

2. uanwasuiSeudssinaey

3. MNUARANTTUNITEUINILAULDILAZNIT
Uszifiunad WuWauini1sveaisouly
LHUASINTINS 88D EAVDITIETYT

4. UszifiuuszansnmnisiSeunisaeuildy
FFoududfgyiaunansaumafiaduayy

N3 SeumenuLes

1.a1°wuau1mdmil,ﬁwumﬁﬂwz
919159
2.§1U2UD191587920RINTIUAS
Lﬂ'umuﬁﬂwmﬁmmﬁﬁau n156DU
ﬁLﬁu;:JS&JuLﬁuquﬁﬂaN

a

3.nan15useiuyse@nsnannis

v v a

L%'sJuﬂwaauﬁLuuaLiauLﬁu
AugNang

4. anuiienelavesdiTousion1siieu
msaau‘ﬁLﬁu;:JL%mﬁuquﬁﬂmq

5. §ruusefinvunianssuns
SEUIMERULeY

6. Sunueivfildnnsusyidiunad

W sreiseu

4. duaSun1sinnsseu;
Wil UssquRsgIUHaNIS
SEUTNNINY haTKEn

UUAAAILANUADINITBY

deruuazdliddin

Limuvineee1sdlunsianisiteuiiay
NUTEEIUNANITISUAUAMETIN 238555
auAug auvinevenedyyn auninye
ANUFUTUSTENINYARALAEALTURAYOY
WnwrlunsinsziiBeiuay nsdeans way
stamaluladasaumne

2.f4amuUseliunure19159lun1539NNg

1.ﬂ°wuau1ﬂinmuﬁm@uﬁﬂwz
919159

2. §1UUB19156 7 5URINTIUAS
Lﬁuwjuﬁﬂmmﬁmm‘aﬁauimm
WINTFIUNANITITEUS
3Han1suseiiuyszansninnig

IANITTEUS AIUUINTFTIUHANTS




Seus uesnsUssduranisiieuivesindney | Seususasenu
MUNIATTIURANTTISBUSIULAAEAUE1919 | dranisUseliudnAnyiluudas
Anuianelavesdlidadialugiusiivminey | uinsgiunanisiseus nauseidu

LATLNOUITINY Anuianelavelidadin

adl 3. ITUUMSIANITANYY Asiuns uaglassainavaavangns

1. 92UUNTIANISANEN
1.1 s3UU
Tszuuninia Tne 1 UnisAnwuusesnidu 2 Mansdnuund wag 1 meansaneundfissesinandng
Laidoandn 15 &ah
1.2 msdamsfnwiniansinuiiiee (n1aggau)
Taifd
1.3 mMaigulAgaRdIeinluszuuNnInIa
Taifd
2. msadiunsuangns
2.1 u-anlunisaniiunisiseunisaau
mansinesy WBUNINYIAY — WBuUNgATNEY
MANsAnEIUate  eusunal - Weuuweu
2.2 puandRvasidnAnen
Hulumsuszmansgnsfinudnig Bos insinpsgiuvdngmssedutaudin@nu n.m2558 uazdeady
Fifansfnussiusygeiviediouni  AifnensBeufiunn  wieliyanlnSerfiounin  uaziinanisaey
mwdanguldmuinust Aeuznssunismsgaudnuiiivun wesduluasznmassfovaviinedeveuniu 9
AIBNIANYITEAUTUNNAN Y W.A.2559
nANgnsIUY 1.1 Qﬁ%wfﬁgaﬁﬂﬁm’hﬁﬂmﬁaqﬁ@mauﬂ’ﬁﬁdﬁ
FosdiSansfnuUinyumindinannindiner vieawivuieusi lneldrzuuunisaraulis
A1 3.50 vizefiuszaunsallunisinanuisesuininenessseideslitesndt 2 ¥ vdefinanumaivinissesu

a
AUNTNA

¥
va v

VANgATWUY 2.2 JilansadnsiinAnwidedinaaudanadl

¥

AosdusanisdnuUSyarTadin a191399%87ine1 wseaviviiisuwinifiiuainudannuauisavse

Anenniiigane waziinansiseuluseaudun munssylunaeiunsgumdnans,

€

LY

Watasiidanuuszasdin@nulundngnsuvaguivadin avniner uwwu 1.1 way 2.2 fauaud
linssmuiidmun o1eldsunisinsanivaiasididnu  Tadlveglunaefidavesauznssumsgsuiiaveundngns
US¥ayrnulUnudin a1vn3nndyine
2.3 Jgynvasiindnwinsnidn
(1) mmifu,agﬁ’ﬂwﬁugmmmé’mqiﬂué’mmiém wazideu il dugUassanenisfinunlud3yeyen
(2) puanansalunsUsuiuasiruailunsdey nmsvheisedadududdyuesnisdisanisanm
2.4 nagnslumssndumsiieudledyu/dasiiavesindnulude 2.3
(1) dmduin@nwifiviainueniadiuniwdinguaisaidenidievsuniwidangy Midaasulu
UMY VDULNY

(2) Ian1suguimeadndnwilua ieuuzisvilovvesiadining1ds n15UTITIANITVOIMENEAT N3




MR LA USISIIAN SaunInsas1alsetunalalunisSeunasise waznsnadimnedia
(3)

(@) fia19159nUsnwvlUieliruuziaunsUsS Ui wasiauaf

o

ARANTINETANINLITUNTYINTIY W Madheusunslsuunaaideidnlaedndiningay

2.5 urunssutinAneuazddnianisinulusses 5

FuutnAneaazdn1sine
FuulnAnEn 2565 2566 2567 2568 2569
1122|1122 |11 ]22] 11 | 22 | 11 2.2
Ui 1 5015 | 1|5 |1 5 1 5 1
Ui 2 -l - s 1| 5|1 5 1 5 1
Ui 3 - - - s | 5 1 5 1
Ui a e - 1 - 1
59 5 01 10| 2 |15] 3 15 q 15 q
ARdIAzaNs? - - - - 5 - 5 1 5 1
ASANEN

2.6 S3UUANSANE

syuunsAnwdunu Uty wiemusyuufinuansisounisaou
2.7 msiisulounuaein s1e3vuazn1samaiiouissudiuuniineas

T Iulumuussmatadisinends unineideveuniu @UTUT 23/2560) Bas maisuleusiedvuaza
AYLULYBITIEINTEAUTUTANANEY 31NN15ANIIUILUU wagseilouuninetdsveuniy 1aen1sametiouseu

Prunnivends w.e. 2541 wiailulunusedou/mseussniavfivsusuuselng

3 WENgNIWAzNRNTELaau
3.1 Nangns
3.1.1 IMUIUUUWAN
Wuv 1.1 ladaenin 48 nein

WUU 2.2 Taidaunin 72 i

3.1.2 lassa¥andngns

3.1.2.1 wingas wuvu 1.1

peIvTasu (ldduniiena) 2 WUIWAR

aa 4 1 a
Aufinus a8 S eRnt
594 a8 WUIWAR

3.1.2.2 MaNgAT WU 2.2

UUINIYIVIAY 6 WUIWAR
a = 1 a

PUINIYLADA 18 WUIWAR
aa 4 1 a

A Inus 48 WUIWAR

574 72 WUIWAR




3.1.3 518991
3.1.3.1

3132

sdndmiunangasuuy 1.1

3.1.3.1.1 vuadvdesu (idundlena)

**SC 159 991 dusunnienuinus 1

Dissertation Seminar |

**SC 159 992 FULUINNAWHTNUS 2

Dissertation Seminar |l

3.1.3.1.2 uiinus a8 miefin
**SC 159 996 Aufinus 48 i
Dissertation
SedndmIunangasuuy 2.2
3.1.3.2.1 eI UeAy 6 nuein

**SC 159 991

**SC 159 992

**SC 159 994

**SC 159 995

3.1.3.2.2 nunaivLaen

**SC 157 001

**SC 157 002

*¥*SC 157 005

**SC 157 006

**SC 157 008

**SC 157 100

**SC 157 101

**SC 157 103

funumanuinug 1
Dissertation Seminar |
FUNUMNN B NS 2
Dissertation Seminar |l
vhidaBosdeqiumsdyiven
Current Topics in Biology
Ygynitawn1adainen
Special Problems in Biology

18 nuein
S?J’ﬁwmizé’fwvaésﬁsugja

Advanced Cell Biology

Frasaumamansuazimaluladansaumne
Bioinformatics and Information Technology
wiallavnendeganssmididnasou
LLazmﬁih&me%u’ugjﬂumn%ﬁwmmam%
Electron Microscopy and Advanced Imaging
Techniques in Life Science
mMsduunasdiPinegradussuu

Systematic Classification of Organisms
U Amesedumadiugs

Advanced Cell Biology Laboratory
nsAulalarN1TAS VDI

Plant Growth and Development
LILNUOATUUDINY

Plant Metabolism

AINIE NI

Phycology

1 (1-0-2)

1 (1-0-2)

1 (1-0-2)

1 (1-0-2)

2 (2-0-4)

2(0-6-3)

3 (3-0-6)

3 (2-3-6)

3 (2-3-6)

3 (3-0-6)

1(0-3-2)

3 (3-0-6)

3 (3-0-6)

3 (2-3-6)




**SC 157 104 wonuimans

**SC 157 108

**SC 157 109

**SC 157 120

**SC 157 124

**SC 157 127

**SC 157 128

**SC 157 135

**SC 157 137

**SC 157 300

**SC 157 309

**SC 157 310

¥*SC 157 311

Phytogeography
ouNsHIs YR
Taxonomy of Legumes

AUNTUIT VDM MAZNN

Taxonomy of Grasses and Sedges

seifoudtunulniluounsudsuiiy

Modern Methods in Plant Taxonomy

nsinzEsslnslnmanasuve ity
Plant Protoplast Cultures
AMTUUSHULAYITRILINITUDINY
Plant Variation and Evolution
inerszauluanavesity
Plant Molecular Biology
590N TNY

Mineral Nutrients of Plant
punsuIsUTEAULIANAvRINY
Plant Molecular Systematics
fwAnegmaih

Aquatic Toxicology
Fainedn

Freshwater Biology

Waash

Agquatic Insects
wnasinoudniidn

Freshwater Zooplankton

*SC 157 313 Qilenansvosdn’d

Zoogeography

*SC 157 314 ¥1ne1vesdniadziiuiasifiuun

Biology of Amphibians

*SC 157 320 ¥13IN919998mIa8AaY

Biology of Reptile

*SC 157 508 ﬁ’uqmam%ﬂwmﬂiLLaﬁi’wmms

3.1.3.2.30ufinus

**SC 159 999

VDY Y

Population Genetics and Human Evolution

a8 WUIWAR

A inus a8

Dissertation

WUIWAR

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)

3 (3-0-6)

3 (2-3-6)

3 (2-3-6)

3 (3-0-6)




A3 UNYTZTUUTIEIU

WAV VDA VNIV TN Avualusiey 6 Fasail

SC
15

Y v &
FIIAVAIN 3

fAausan 4

A1avFIN 5 hay 6

MUNUTAUEINGAERS

NUNBAIEIUIVTIINGT

MUNUTTEAUVDIIV

18 7 hazkay 8 ‘vmw8ﬁﬁmﬂuizﬁuﬁmﬁmﬁmwn%uﬂ%ngﬂw

1av 9 umsﬁﬁﬂjﬂ.ussﬁ’uﬂ’m%ﬁﬂm%uﬂ%zyzywLaﬂ
RUNURININIT DY

@ 0 mnedsluivmineiniaingilluesidinesssuad
18 1 wazkaY 2 MUNefIIUNINAIYINGNYAERS

@Y 3 Lwaglal 4 inedaelunuanigdnainen

@ 9 nuneidnlumnainduuu vielymiiiay vsequiinus

MUNYRaEAUNV NI LULAAL LI

neme: * vanede sednlval > nanefis glnniuasunag

3.1.4 A9819LHUNITANE

angasUSvaquiadin a1 Ivniven duaunisfine dell

v

Ui 1 amansAned 1 nuawhn
WUy 1.1 WUU 2.2
**SC 159 991 fUNUIMNNBHUNUS 1 1(1-0-2) 1(1-0-2)
Dissertation Seminar | laidumaein
**SC 159 994 ﬁ’asﬁal,%"adﬂﬂf\;ﬂ’uma%ﬁwm - 2 (2-0-4)
Current Topics in Biology
**SC 157 Ayuden - 6
XXX
Elective Course
**SC 159 996 Auiinus 9 -
Dissertation
sauIunnefnamziiauEay 9 9
FWIMIURUIBANES A 9 9
Ui 1 aan1sAnend 2 wiaein
Wuv 1.1 WUy 2.2
**SC 159 992 Funwmquiinus 2 1(1-0-2) 1(1-0-2)
Dissertation Seminar | laiumiiein
**SC 159 995 UgywiAen 19y Inen - 2 (0-6-3)
Special Problems in Biology
**SC 157 XXX Ay nden - 6

Elective Course




**SC 159 996  Aufjiinug
Dissertation
squIUIUNUIEAnamMLITaUS B

SAUNUIUNUIE AR ESEN

U9 2 ananasAnefl 1

**SC 157 XXX A uden
Elective Course
*SC 159 996  Aufjiinug
Dissertation
*SC 159 999 Aufjiinug
Dissertation
iqm‘hmumjaﬂﬁmawmﬁﬂuﬁau

SAUNUIUNUIL AR ESEN

U9 2 ananasAneil 2

*SC 159 996  Aufjiinug

Dissertation

*SC 159 999 Aufjiinug

Dissertation
sandwIunleinawsidouseu

SAUIUIUMUIB RS EN

U9 3 aanasAnefl 1

**SC 159 996  Auinus

Dissertation

**SC 159 999 Aujiinus

Dissertation
FuTUIURUIEAnamzilsuEsY

SAUTIUIUNUIBARESEY

U9 3 ananasenei 2

**SC 159 996  Aufiinus

Dissertation

**SC 159 999 Aufiinus

Dissertation
sAuIUUKUBRARAWZLTEUIE YU

SAUTIUIUNUIBAN S EY

18

wuvu 1.1

27

huvU 1.1
9

36

huuU 1.1
9

45

huuU 1.1
3

48

nenn

18

WUy 2.2

nenn

6

27

WUy 2.2

nienn

36

Wy 2.2

nienn

45

wuvu 2.2

54




U9 4 ananasAnefl 1 Mienn

Wuv 1.1 WU 2.2
*SC 159 996  qufilnus -
Dissertation
**SC 159 999 Aufinus - 9
Dissertation
SAuIUUKLARAMZLTEUIS YU - 9
FAIMUIURUBAREEY 48 63
U7 4 aan1sAnend 2 wienn
Wuv 1.1 WUy 2.2
**SC 159 996  Aufilnus - -
Dissertation
**SC 159 999 qufilnus - 9
Dissertation
sandwIuKneinawsiiouiEeu - 9
FAUIUIURULAREZEY 48 72
3.1.5 A195U1YTIEIVT
**SC 157 001 FamenszRuieadauge 3 (3-0-6)

Advanced Cell Biology
Feuluvessedn : s1e3wAIU SC 157 008
Famnnsveuvaduaziasosdlofilifnuivivenveasad ssdusyneumuniivesvaduay
nszUILILMURATITId Y Tassaiisuaznifiveadeviuiad answugnssy uwardlunvesdsdlidin nalnnisai
TUsfunagnsviauveslusiu Tuedsatasdiulsynovvesdiedod wunueddunisairmasnunelusas o
Inawnalaviuuaznisiedeuiiveasad nsiuuaznsievendyguneluead Jginsvenvad wasdiing1ves
Uwi59
Evolution of cell, tools of cell biology, the chemistry of cells and major metabolic
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synthesis and protein function, organization of nucleus, metabolism and cellular energy, cytoskeleton

and cellular motility, cell signaling, cell cycles and biology of cancer
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Theory and practice of bioinformatics, computational management at all kinds of
biological information, DNA and protein databases, analysis of nucleotide and amino acid sequences,

gene and protein structures, gene and protein expression, genetic markers and genetic mapping
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Fundamental principles and theory of electron microscopy, difference between
materials and biological samples, biological sample preparation techniques for use in scanning electron
microscopy, use of scanning electron microscopy coupled with energy dispersive X-ray spectrometry for
elemental analysis and mapping of biological samples, sample preparations for ultramicrotomy and
transmission electron microscopy, fundamentals of fluorescence microscopy, in vivo fluorescence
imaging techniques, practical study in sample preparations for use in electron microscopy and

fluorescence microscopy, and image analysis of micrographs using computer software

**SC 157 006 nMssuundeidinedradussuu 3 (3-0-6)
Systematic Classification of Organisms
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Principles and philosophy of classification of organisms, nomenclature and
identification international codes of zoological and botanical nomenclatures, taxonomy and evolution,

and molecular taxonomy

**SC 157 008 UfURnsTaAmenssRuleadauge 1(0-3-2)
Advanced Cell Biology Laboratory
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Use of microscope, plasmid DNA extraction, restriction enzyme digestion and
separation of restriction enzyme digested DNA fragment by gel electrophoresis, RNA preparation,
conversion of RNA to cDNA, amplification of gene by PCR, protein preparation, protein analysis by two-

dimensional gel electrophoresis, chloroplast and mitochondria extraction, cell membrane transport

**SC 157 100 N1SLAULALALNITEYVDINY 3 (3-0-6)

Plant Growth and Development
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Patterns of plant growth and development, hormonal and environmental control
mechanisms, vegetative growth, reproductive growth, flowering, fruit setting and ripening, germination of

seeds, dormancy, senescence, case study of application in botanical and agricultural researches

**SC 157 101 LU UDATUVDINY 3 (3-0-6)

Plant Metabolism
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Control of metabolism, photosynthesis, carbon metabolism, lipid metabolism,

nitrogen metabolism, metabolism of secondary products, prospects for plant improvement

**SC 157 103 INYIEINIY 3 (2-3-6)
Phycology
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Introduction to the algae, cell structure and function of eukaryotic algae and

cyanobacteria, origin and evolution of algae and photosynthetic eukaryotes, algal diversity, taxonomy




and phylogeny, morphology, life history, esrowth and development, and reproduction of algae, ecology
and roles of algae in freshwater, marine and soil environments, algae in biotic associations, phylogenetic
relationship of algae and land plants, technological applications of algae, laboratory methods used in
algal research such as sample collection and preservation for herbarium, cell isolation and purification,
algal culturing, cell growth measurement, toxicity assays, identification of algal genera and species,

molecular biological techniques for species identification and phylogenetic studies, and excursion

**SC 157 104 woneniAEns 3 (2-3-6)
Phytogeography
Goulavessiedn : il
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Plant distribution, plant communities, flora types, local flora distribution factors on

plant distribution in Thailand and ASEAN

**SC 157 108 aynsuIs LV 3 (2-3-6)
Taxonomy of Legumes
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Classification, nomenclature and identification of legumes, the relationship of

legumes, origin, distribution, evolution and utilization, field studies

**SC 157 109 AUNTUITIUVDMYUAZNN 3 (2-3-6)
Taxonomy of Grasses and Sedges
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Classification, nomenclature and identification of grasses and sedges, the

relationship of plants, origin, distribution, evolution and utilization, field studies

**SC 157 120 szlsudSunulvsilusynsudstuiy 3 (2-3-6)

Modern Methods in Plant Taxonomy
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Principles of plant taxonomy, classification, identification, nomenclature,

development of plant taxonomy, information for plant taxonomic researches, structural information,




chemical information, chromosomal information, palynological information, information from breeding
systems, information from plant geography and ecology, information from mathematics, statistics and

computer, case study, excursions

**SC 157 124 msmnzdesnsinnanadvasiiy 3 (2-3-6)

Plant Protoplast Cultures
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Isolation and culture of plant protoplast from different sources of explants, various
techniques used for plant protoplast culture, external and internal factors affecting protoplast culture,
regeneration of plants from isolated protoplast, protoplast fusion techniques, examination of cell

survival, application of plant protoplast culture for genetic transformation and plant improvement

**SC 157 127 ASUUSAULAZATAUINITVDINY 3 (3-0-6)

Plant Variation and Evolution
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Development of plant evolutionary theory, breeding systems, species, speciation,

variation and conservation

**SC 157 128 Famerszauluianavasiiy 3 (3-0-6)
Plant Molecular Biology
Feulvvosmedu 1l
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Plant genome structure, regulation of gene expression, plant gene isolation,
molecular biology of developmental processes, molecular biology and crop improvement,

bioinformatics and its application, current topics in plant molecular biology

**SC 157 135 519 TNY 3 (3-0-6)
Mineral Nutrients of Plants
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Mineral nutrients and their availability in soil, short-distance transport, long-distance




transport, nitrogen fixation, adaptations of plants to adverse chemical soil conditions, and functions and

metabolism of mineral nutrients

**SC 157 137 aynsuIsUTEAUlULANAYRINY 3 (2-3-6)
Plant Molecular Systematics
Goulavessiede : il
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Principles and methods of plant molecular systematics, building phylogenetic trees
with molecular data to show the relationships among species, data collection and analysis of the DNA

fingerprintings, population, species and speciation, polyploid and hybridization

**SC 157 300 Awingrmah 3 (2-3-6)
Aquatic Toxicology
Feulvvosmedu 1l
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Aquatic environment, basic toxicological concepts and basic principles, toxic agents
and their effects, toxicity testing, toxicant metabolism and deposition, biomonitoring and aquatic

assessment

**SC 157309  @93neinda 3 (2-3-6)

Freshwater Biology
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Organisms, adaptation, energy relation and community structure in lentic and lotic

habitats, impact of man’s activities on freshwater resources; excursions

**SC 157 310 Wit 3 (2-3-6)
Aquatic Insects
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Evolution, origin and distribution, habitat, adaptation, life history, biopopulation,

community, trophic relationship, taxonomy, ecology of aquatic insects, aquatic insects in relation to man, the




use of aquatic insects as a bioindicator for water quality and bioassessment of freshwater environment,

excursions

**SC 157 311 uwasfnaudadinga 3 (2-3-6)
Freshwater Zooplankton
Goulavessiedn : il
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Taxonomy, morphology, physiology, anatomy, reproduction, ecology, distribution
and biogeography of freshwater zooplankton, classification of protozoa, rotifera, cladocera, copepoda,

ostracoda, anostraca, conchostraca, commercial and environmental applications, and excursions

*SC 157 313 pliAansvasdnd 3 (3-0-6)

Zoogeography

Goulavessiedn : il

AudavemiU n13nszane nmsuiuivesdniluundsiiegendeonis 4 luudazanin
Qﬁmam‘uuﬁuﬂﬂﬁgﬂﬂammLLazIafﬂ,mJ miﬂﬁsm&JGZJanﬁmiﬁmmawﬂumm@ﬂmLLU%‘?\Iﬂ LAZLUALUALADILS
e wwedmglimansvesinewazyseinelueidy

Origin of the continental, distribution, adaptation to habitat in each zoogeographic
on the old and new world, distribution of animal in the ocean of an Indopacific and Mediterranean

region specialy zoogeography in Thailand and other countries in Asia

*SC 157 314 I Inenvesdndasiiviingsiiuun 3 (2-3-6)
Biology of Amphibians
Soulvvesseiv : il
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Life history of amphibian, reproductive strategies, courtship and mating, development
of embryo, metamorphosis and ecology of amphibians, food and feeding, enemies and defense,

population biology and diversity of amphibians, morphology and evolution, laboratory and excursion

*SC 157 320 Finenvasdndidosnay 3 (2-3-6)
Biology of Reptile
Goulavessiedn : il
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Life history of reptile, reproductive strategies, courtship and mating, development of
embryo, and ecology of reptile; food and feeding, enemies and defence, population biology and

diversity of reptile; morphology and evolution, laboratory and excursion, research and technique

*SC 157 508 WugAanTUTTTINIUAITAUINT VRN BE 3 (3-0-6)
Population Genetics and Human Evolution
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Genetic variation, Hardy-Weinberg Law, driven factor in changing genetic variation,
natural selection and adaptation to environments of living organism, quantitative genetics, human
evolution. theory, primate and their evolution, evolution of hominoid and hominid, evolution of Homo,

human migration

**SC 159 991 funumeneiinus 1 1 (1-0-2)
Dissertation Seminar |
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Selecting topics, literature search, presentation and participation in discussion on

current topics of interests in biology

**SC 159 992 Funumeneiinug 2 1 (1-0-2)
Dissertation Seminar |l
Feulvvosmedu 1l
mMsfumasaune nmsiiauesaziaiuinlunsinsefluidenadiven ffinanseny
guiommannsaundiinelutlagdu uaznsiausuarinsainuideluguiinudienuidenifedos
Surveying literature, presentation and participation in discussion on current and high

impact topics of interests in biology and research work for thesis or related research topics

**SC 159 994 wdaizasdagiumiadaine 2 (2-0-9)
Current Topics in Biology
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Lecturing and discussion on advanced current topics in biology or related areas




**SC 159 995 UaynnniAen19923nen 2 (0-6-3)
Special Studies in Biology
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Individual study and experimental investigation on topics of students’ interests

under the supervision of advisors

**SC 159 996 AU INUS 48 niaein
Dissertation
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Conducting research in the field of biology, dissertation proposal presentation,
writing up the dissertation, research results should create new scientific findings, research article must

be published or accepted for publication in an international journal

**SC 159 999 AU INUS 48 Miaehin
Dissertation
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Conducting research in the field of biology, dissertation proposal presentation,
writing up the dissertation, research results should create new scientific findings, research article must

be published or accepted for publication in an international journal
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