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CAPSULE } VIRUS PARTICLE




AHKAINKHANYYDIFINTI

AMANUR

AITNAIN
AITNYY

metabolism
nstaseyiule

é

ANSAUNKS

)

A1sYINany

davioriu

d1SNUSNSSH

9819

Virus

10-300 nm
20-800 nm

Viroid
2 nm
40-130 Nnm

Virus,Virold,prion

prion
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lag lytic was lysogenic cycle
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X capsid wazo1ad phospholipid
bilayer twu1zfia

DNA 50 RNA aghalaagendie
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Trisodium
Orthophosphate
formaldehyde

4 RNA WYNHU

- Patato spindle tuber viroid
- Citrus exocortis viroid
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- Creutzfeldt-Jakob disease
- Mad cow disease
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subkingdom
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Archaebacteria

Prokaryotes....................
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0.5-5 LNLASLNAS . .oveeeeennnn.

Coccus &

Conjugation....................

I¢i Tungn methanogen

FOWIAFONTIFRUSY
(Munda/Soudn/ianda/nsag)

laifl peptidoglycan

Eubacteria

* bacillus w\ spirochete
SN

Binary fission..................

Luilgl

FwIadaNMILY

X peptidoglycan
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Archaea
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ngnlnsuaslon -

cell wall

D) LLUANILS Y

(Bacteria) -
Plasma Mesosome  Division
membrane \ septum Capsule
Capsule _ P
. N\ eoorerreron coodonecee - Quter iy
Inclusion
body _ ( membrane
: WE % of Peptidoglycan
Cell wall 7% ) oo™
' ° ~ eyer — Cell

peptidoglycan

L Lipoprotein wall

— Periplasmic
space

-

\ }
Ribosome Chromosome

Surface proteins Flagellum

Flagellum

Gram-positive Gram-negative
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Plasma Mesosome  Division
membrane septum

Capsule

Outer

Inclusion membrane

body

nanlnsuaslon

A} T
Ribosome Chromosome
Flagellum Surface proteins Flagellum

Gram-positive Gram-negative

Peptidoglycan

layer Cell

Lipoprotein wall
Periplasmic
space

(Bacteria)
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(bacillus)

Wnagd (spiral)
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LUANLSY

(Bacteria)
ALHNGN ALHAATN ALRAFTN
nilasad n1se1s983aluNHoondlau N1SESNDINIS
LLASHNAU wnclufifdoondan #5199 191509l
(gram-positive) (obligate aerobe) (autotroph)
LASHNUIN wnluilifioandau a&1v01mstovalila
(gram-negative) (obligate aerobe) (heterotroph)

lananfuazlifsondian
(facultative aerobe)
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nanlnsuaslon FIDE

wuAnNnsey (Bacteria)

proteobacteria

AAFLNSNAU
PNHIUIHANNHAN N NURYFY

- Photoautotrophs

- chemoautotrophs
ssudielu heterotrophs

- aerobic respiration

- anaerobic respiration

- parasite
U9aiaesalulasianlé

nulufnznads nzen 1N9% uA nseiiv
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- naulnsuaslon - G128V

LUANSe (Bacteria)

D} Chlamydia

- AAFLLNSNAU

SUIINAN
lrimRoud

.u obligate intracellular parasite

nolsm nongonococcal urethritis (WRovluioN)
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naulnsuaslon - G128V

LUANLSY (Bacteria)

D} Spirochaete

- AAALLNSNAU

- SUIINAYN

vvsinogldaniz 9 § 02

uasinegldlanizi 9 N 02

& vonmstovldld dsedieln parasite
(Isa Syphilis, Leptospirosis, Lyme)
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- sU9YION
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- NanNsa lactic
- parasite

- UYo@auUIN

- anthrax
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naulnsuaslon - G128V

LUANLSY (Bacteria)

- AAFUNSNAU
- photoautotroph

- AR TRINMS 209
any.mnelalasldoondian

- Fuinsuuuldonfuinaringiu

- onanuiiadon cellulose/pectin
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nanlnsuaslon MDD
wuAanSy (Bacteria)

Escherichia coli
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SUSILYIY
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UNENYANUS 91anolsald
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nanlnsuaslon - G128V

LUANSe (Bacteria)

D} Mycoplasma

T e ¢ Lipoprotein Soluble
- ldfnTaoad mémbian RNA
- Horuluanaamosoa -
Soluble
- oglgviaft 9 & 02 wazldfd 02 protein

Ribosome

(Uoa@auIn @@L?J@Tum\muﬁaam)
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Bacteria

lUsuaslon

laslulanidunan

Archaea
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fMet UGS NLEND

RNA polymerase 1 %4

2

536
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,2) 9
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Met W OUFILSNLEND

RNA polymerase na1guia

38 Peptidoglycan
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The origin of eukaryotic cells

Nuclear envelope
Endoplasmic
\ , & Mitochondrion
Infolding 2y e e Ancestral
of pla:ma ! - ' Cell with r ; ph:tosynthetlc
membrane ) — = /. nucleus and ( eukaryote

\ = endomembrane \ Plastid

NS Gl vy

\ - s isngulfmg of
\\__,./ \ / photosynthetic -

prokaryote ® »\_\_’/" |

DNA
\ By o Engulfing — |\ ’ )
of aerobic | =4 f Ve ~\
heterotrophic ' e \ i /8
e prokaryote T ==
Plasrhe Mitochondrioﬁu S— )
membrane Aoviitial
heterotrophic
eukaryote

Copyright @ Pearson Educatlion, Inc., publishing as Benjamin Cummings.
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The origin of eukaryotic cells
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}>> Phylum Diplomonadida

4 2 nuclei

- Flagellum f 4 @ = 8 14w Mo

- wuluwnaeinsssuend

- USRALNNIARIINS YD IN WL
mMerazamsvmton

Qe giardia lamblia

3¢

Trichonympha

» Protozoa

DE Phylum Parabasala

d 1 nucleus
Flagellum & 5 @ = 10 1&u [Fwun
o L Jd @ .
WanngaalUy undulating
membrane

G981
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§>> Phylum Euglenophyta

- &1 nucleus
- Flagellum & 1-3 1d% 8gn19enunHn
- WUlHLBANHISSSHNTNE

P4

- § organelle NHEoMN

b

- HYN
Euglena

Trypanosoma cruzi g

H 1 nucleus ? @/%?

Flagellum § 2 1w enalsiviiuediy
LHIZ LA IR

il organelle fifi8ovin

i FunnvihliAaUsingmsadduannn
2bIIgN —

|
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> Phylum Ciliophora

Paramecium
Vorticella Jgs

Stentor

H 2 nucleus

Cilia fd12%n1n WEadend laons
aelumadrelunig

H organelle Afov

FDey i

afelo

» Protozoa
D} Phylum Apicomplexa

- {1 nucleus

- Non motile gniiulgaadunug
- ¥ organelle Nfl8avin
- 4§ apical complex tHanzidadoauay

- f98 i
um taiparum @ o 8B

Plasmodium falciparum pE m)
' 2 00 ° oq TRAN(SYI'CHLSESION (‘
053 2 95, ¢ @ n _Q,
b°000° ‘0339
Be00%0 o 3.
Plasmodium malariae
1830

('%QJE
» '8 o
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3} Phylum Protozoa

H 1 nucleus snLIuszee cyst

1% pseudopodium

i organelle Nwavin

- WUMUAENNUAR WTalasiuioanszta

- fDYY
Amoeba Entamoeba histolytica

=t
S 2
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) Division Chlorophyta

- cell wall \0% cellulose
- {1 nucleus

P2

- 913% flagellum 2-4 1dw

v

- § organelle Nfl8avin
- Fawmsguaalnagaiuivy
- 698y

Volvox

Spirogyra (me)

T —

9 algae

) Division Bacillariophyta

- Cell wall \9% silica Usznudavriasauahin
- # 1 nucleus

- 913 flagellum 2-4 1dw

- # organelle Aififiorin

- Diatomaceous earth gvhenda ldnsev

- Ay
Cyclotella

Gomphonema

Navicy/a
8 @,\ ’% g
U

%Q %
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) Division Chrysophyta ) Division Phaeophyta
- Cell wall v lorica - Cell wall 2 % #alu=cellulose+alginic acid
- & 1 nucleus Jauan=a1stion
- flagellum 2 8% - & 1 nucleus
- § organelle fiflovi - flagellum 2 \&du
- §0EY - # organelle fifoviu

Ochromanas

-

Laminaria flwunaBunge i

Kelp afiaans algin virloansn wanadin ay
Padina flnwunaenge Evinde
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) Division Rhodophyta

- Cell wall 2 ¥4 #19lu=cellulose
PMIUDN=a1SLNDN

[=}

- & nucleus yNAURSONINAIN 1

il organelle Aifiifotia
- Phycoerythrin (Fwav)
- phycocyanin (8%13w)
- nulunziadinluey

- fYNY

Porphyra (3a1¢) Gracilaria (1S 19KNRI Chondrus (Irish

moss)

L mm

i 4w =
e e
¢
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Phylum Oomycota Phylum Myxomycota
- Cell wall WU glucan+cellulose>chitin | - cell wall vJu cellulose
- & 1 nucleus - flagellum 2 1du
- flagellum 2 vd% - i organelle 7ififori
- § organelle fiflioviy - Aa1e fungi
- G - GRH
Saprolegnia Stemonitis

i’ i 3
@ # w58 BN S |

Phytophthora i

Wl @ PN
5 MET TN < 2P Y b = i\
N : | / \f = AR
§ g & |
h VP \ o L Y
g = VY QN ~." S\ -
; /5 bt \ '-)5
bl N\
P N )
> Ay \ P X
~ \' |
* *' -
7 b N ¢

= % i
s 4 i o

Physarum
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Phylum Dictyosteliomycota

- Cell wall WU cellulose
- # 1 nucleus

- 1d# flagellum cilia

- f organelle Aifiifoviu

- @Aany fungi

- AdudN

- Aoy

Dictyostelium discoideum
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----------------------------------------

NANYUASLDA §>> o (Plant)
|

Bryophyte Tracheophyte
|
| |
Monilophyte Spermatophyte

Gymnosperm Agiosperm
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Bryophyte
szey gametophyte 1uszesfiiu

{ rhizoid MuHINgainzaatiuacsIfaIus
seelz sporophyte LlwSeyun gametophyte naaadin

Bryophyte

Meiosis

Nl Ao a1ty

Bryophyte Life Cycle

Haploid (N) Independent
44.

Gametophyte
Gametes

Free-swimming
Sperm

ithin 3\/
)
/Sporophyte growing
| from gametophyte
| Eg P e H Zygote within

/ M'\KOS.‘ S gametophyte
Diploid (2N) Jw’“

uonezijnia4

liverwort

hornwort
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» Tracheophyte (Fuitoflorioande s1n a1éu U Audiasa)

\
\ \
Lycophyte Euphyllophyte

Monilophyte Spermatophyte

Gymnosperm Agiosperm




AIHUAAINNANYYDIFINGIN Tracheophyte

Lycophyte Alutuu lycophyll
(Fvanlu 1 181 TdAnsuenuLYWa)

WENHINS DD IERIUNI AN HDLED
LB RS FL oY UB e Tanly nsufansondushidusinaraldalss
A vavasiSuutiien LR UNNaNTULTAaaLY

ventral side dorsal side

Selaginella Isoetes W

AnANLA nseiunin

‘e

W s
‘ #
S —— \::

Fuandikaatwazlalalnidun Snsuanivwuy
wendavan (dichotomous) Yalufivd strobilus

Lycopodium
ANS2YYDA
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fluwuu euphylll
(Frdrluninnan 1 @K wasinisuanuaWan1eluNKliv)

Euphyllophyte

Fern wuveiauld 2 nan Ae monilophyte tas spermatophyte

Monilophyte (lsdiaawman)

Equisetum Psilotum
ney1noaUao WUIYNTUDY **Iamgﬁ?j’]a’]ﬁmﬁa 4

LLHATRLLAIN




ANHUAINWANLYDIRINBIA Tracheophyte

Euphyllophyte fluwuu euphylll
(FdrlunInndn 1 1dW wazinisuanuraneleuariu)

=

wuveauld 2 nan Ae monilophyte tas spermatophyte

Spermatophyte (a19uéa)
|

|
Gymnosperm => 297alNfsuldviorn

q

=> JUAUDSTINNGHN Viawdulaw (cone) “ansadaa” WUILNAE ALY




AINHURAINNHANYYDIFINGIA Tracheophyte

Euphyllophyte fluwuu euphylll
(FdrlunInndn 1 1dW wazinisuanuraneleuariu)

=

wuveauld 2 nan Ae monilophyte tas spermatophyte

Spermatophyte (a19uéa)
|
|
Angiosperm => o07a9glulasuasiozeusly

=> fin1sUiawsa (double fertilization)

EN LA SN

nNalu Uldny vSonlad AUNYNAAR
* % a o w
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nguguaslon Wala (Fungi)
- pfraadlafuuovaUsznaunan nuclel  YioPlasm-—<p
< 2 = = = = o o = v :‘/‘ \
- fanvaetUndule Sun hypha (9132:8 wsoldfnTonn) — e, 4 ,
2y Bl At
- Naxgav hypha 1Ran3d1 mycelium /4 ‘\/’ N
. - B B ' hyphae
(Wenwnluvdu fruiting body \Uuaaniia) coenocytic (aseptate) hyphae
nuclei
cytoplasm
Chytrid Zygospore Ascospore Basidiospore d_;/ . -/ e

Y e
hyphaezj Ty .':/'\T a7
' / / septa .
s A

Y,

septate hyphae

>>>>>>>

Rhizoid




AMHUAINKRAYYDIFIRTIN Wala (Fungi)

AUNHGLUUDFULNA

- waoufilavlfunalaadn

- Va3 WndUosaaiuasdunsy

- Uvatdd Wnusda 1gu vildnelsalunu laawinld
rManelusAnUSLIdRIMIILazUIN




AMNUAINWRAYYDIFIHTIN Wala (Fungi)

Zygospore - lovnlufiBoiu
- Unfdunusuuuliondumwe waluaninwiadonls

MR AN RURUSWUUDFULINA LauNSasIy zygospore

Hypha of -
mating type Hypha of +

L mating type
Sporangiophore M/

Gametangia
o] "

Zygote
(2n)

Sporangium

Zygospore
(2n)

Rhizoid

S1ANYUNUN



AMNUAINWRAYYDIFIHTIN Wala (Fungi)

ASCospore

- levhildonu uaRdoudonsdouniiu
- BUULTRALAET LW Ta6

- LUUNANULEAA WU a0y NSYAa saLLe

Fusing hyphae

(cytegamy}
% ° Ascogencus
hyphae (n+n)
oSO (7 AN
et b
. L
d
- ’ \ PP
Developing ASCOSPOeSs 1) et
ascus - _
® L
karyogamy meinss | @ | meiosis | * 1081
Qe uo .
9 (fertikzation) B D
. .
A . .
Ascogenous
Hyphae (strcma) hypha in+n)

APOTHECIUM ASCOSPORE FORMATION



AMHNAINHAI1UYDITIHTIN Wala (Fungi)

- lavhfADonuovanysod

AuRUSLUUANAL Azl AL
LUUNFELNARLdS19 basidiospore uw basidium
HOUFISNALNDSLUUGNY 7 L8

LW WAANINAT LRARON AN LAAWINSH
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nanguAslon e (Animal)

nsawRnasdoonlungudos Ransaan

1) nMsHrsSalifiawe




AMHNUAINHAIYYDIAIHTIA

-----------------------------------------

Cnawgueslon 0 &5 (Animal)

NMsIHNadatoanluNaNgoy Ra1saaN

2) dNNINSYDIS1INEY

Bilateral symmetry Radial symmetry asymmetry
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> &7 (Animal)

NMsIHNadatoanluNaNgoy Ra1saaN

3) n1sWagHLUaYauaIalNNosS

Protostomes
Anus

Gastrulation
: Archenteron

=)

~ Coelum
Mesoderm

Blastopore ~Mouth/

Eight-cell stage

@

spiral cleavage

Protostomia
uanalnnostuszuzinanataswe il
F29U1n

Deuterostomes

radial cleavage \ Digestive tube 4

Blastopore -« Anus/

Deuterostomia
UaannosiHszuzunanatasWenHLdu

NINSHRN

* % a o o
landdvaiude 8




Poriferan  Cnidarian  Platyhelminth > Mollusk
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AN AINWaYYoITIRT I %3 (Animal)

dulnejasnulunzia

Poriferan

lasvasurluusznausuisadiseuiu 2 5u
sengaafusafindiuaa (Alasusiondalnsnat))

I ] [~ [~1 = dld = ] = .

dlasvsauduln Lusin ARANSanyW Sun spongin

AlAs9s 1L ILUR LaalduNAISUDLHAKEDTAN
AdANNLIILaTLaN 1Ban spicule

WiH WovHge Navfuyr Wevrrio Weovldaneu
NOVHLND
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AN AN ALY IAINTIa 53 (Animal)

dulnejasnulunzia

Poriferan

lasvasurluusznausuisadiseuiu 2 5u
sengaafusafindiuaa (Alasusiondalnsnat))

I ] [~ [~1 = d'd = ] = .

dlasvsauduln Lusin ARANSanyW Sun spongin

AlAs9s 1L ILUR LaalduNAISUDLHAKEDTAN
AdANNLIILaTLaN 1Ban spicule

WiH WovHge Navfuyr Wevrrio Weovldaneu

WOIHLLA

.....

WouH19a WoviAnuyu Wodi WoaHvID
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AN AINNAYY I FaHEI @ 53 (Animal)

dulnnjonfuaylunaa

H tentacle daansauUIn
7 tentacle @ cnidocyte Fullnwadniniy (nematocyst)

W lons ununzngi Aanldnza Uznise datomn dinninza

- dailunaniiisusie 2 wuu Ao polyp war medusa

b

LLHAINZNH

- Yanmngia
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Cnidarian - ﬁm‘“ﬁumjuﬁﬁgﬁﬁ'w 2 LUy Ao polyp war medusa
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AHNHAATINH AU YN FINTI6 763 (Animal)

Protostomia

- Aol 3 FU LasdNNIaSLUUASIEN
- Tawn na« platyhelminth, mollusk, anelid, nematode, arthropod

anuwaden1sH/ANA Insvaidd (coelom) 299F9dE3a

O ©

lsiflwsvaea Alwsvaidanen Alwseada
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AHNHAATINH AU YN FINTI6 763 (Animal)

P|atyhe|m|nth - @FOUHN FILUNLAZENY HIWIALANEITY

- ESVEIATIILUUDESY L1 Na1HIS Y WROUAWUKIUNZLE

- @seENaLUUNZUSER 154 wesluld wenSefia

e A
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AHUAINKWANYYDIIINTI

Mollusk

- aeid ondulunzia W13e wasNueEw
- lagmiluazadrauaonudanaaisusesnoulAalduNas UaLie

ANAIAD LTH o8N INUN Veulaldo 1o dNdna aun:La
- vnsaFonuwdvimsansy wsooulNEIURonLd 12w
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voufolde | = Yyt
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MO”USk Syaroup e wazrovdovrn

Tentacles

BnouNILAY? ot davn
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AN AINWaYYoITIRT I 763 (Animal)

Mollusk “in

eye Sucker

mantle
tentacle * *land3vraideude 9
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AN AINNAYY I FaHEI @ 53 (Animal)

ARnnelia |

- @ulnnjodvaylunia valddonduoglniiia
WIOAUNTULLAY
~N o o o o 3, 2 .

- Hagu? adudasy (segmentation)

- 9afsevadvldiudoy

- 199 @G 0uAN LHINSEY WHoRans nnaaLdan UAvide




[ 1

AN AINWaYYoITIRT I %3 (Animal)

Hearts Circular Longitudinal muscle
muscle

ventral

Blood vessel
nerve cord

Intestine

Blood
vessels

Cross section

organs

bristles
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AN AINNAYY I FaHEI @ 53 (Animal)

emaiose 3

weSldFfon

onfuagnaludn Wda wazhnzia

Aa161812587 Warineunan iU

AdnshfififBarenu WetlovAunsgauduriuayims
a0NASIULHSEWINMSLAS LB ULS

Ansensudindase wWu ldfouday

ANSASVEIALUUNIUSER LW WenSladon wenSwad
neEUINYD NeSLaNeNe

doflunauild Inseandufion

AnudneInsanysod welndszuumalanassuuRy U WA A

WYISLLEANN Ne15UINYD NYISLARAY



[ 1

AN AINWaYYoITIRT I %3 (Animal)

Arthropod

ﬂaﬁ’mmaﬂ%émﬂﬁq@ Alasesroudeniguan (lafin)
= o [ [~ v Jd @3 o ] o
HaretUnUaoy wazsyaatUKHYo 9 slonw
AL UNeaNLUKR 3 d731 @D ¥ 9N wazviog
1 LNAYUD LNAYH) LbNavIK Nbde Jv §e Ualn
FAIUMILATAINDNGINAN LTW WHIAINZLA 9 N Y LNIHE
1 [
wHaUaw LU 1S
UNSRALNLYNLURAINIT 9N wasviovfidaian
LW FIZ21U v
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AIMHNPNAINWANLYDIFIHTI® #9173 (Animal)
Arthrgpgd K éf@ﬁl,wiaza@%a‘“ﬁumjmﬁﬂﬁmmmLﬁu‘ﬁ'um@mﬁu
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HoPu 5 A Ao v Ny Y
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Arthropod - dn

UIRTHU
—HUINFH12
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isuniEaudaiadud iy

UNUH DU UEN
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Arthropod

e - - dailunanHRNIARO IS WUUANY S
e Qf = 2 = ' = ey
o | - fszuurioanwsalnion

Tumsanauuuia
- HszuunyRgwaoauLuulle
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U

SUUUSLANNDUNEINID Lbas
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Deuterostomia

Deuterostomes
Mouth

Mesoderm
Coelum

>

&

radial cleavage Digestive tube

Blastopore -« Anus/

\

uanalnnostuszuzunanataswenu e nasnin

- AiHalgo 3 JU LAasdNNIASLUUASIBN
- lawA nawn echinoderm, chordate
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ATHWRAINWANY YD R HT I #3 (Animal)
Echinoderm - @i’ﬁﬂ%ﬁmagﬂummﬁwm
- flasesawdvneli (endoskeleton)
- HundeRvwavsoUn

- dwlnedd 5 wan

- LU ANINELA LHUNELR LUSUEUNELE wé’uwﬁg%}:pa@m}a
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AN AN ALY IAINTIa 53 (Animal)

Echinoderm - dwsa%ﬁmagium:Laﬁawmﬂ

- flasvsrvudeniele (endoskeleton)

- HundeRvwavsoUn
- dwlnedd 5 wan
LW ANINELA LHHNZLA LUSUEUNELA WAUNAINZLA URUN:La

NAUNAINLLA
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AHNHAATINH AU YN FINTI6 763 (Animal)

Nszuuriaw (water vascular system)

Echinoderm

HNsRUNHEUUNABNA (Ufausn1euan)

UNIBRARNS FUNUS LUUlN o FHUNALS 139 NS niuy
JDIAIINZLAUINTHA

Digestive
gland




([ 1

AN AN ALY IAINTIa 53 (Animal)

[ 54 [ % [ 1

WUAILATTAIRNSLANTHNAY WAScuslaNUSloasHANYELR N

U

1) & notochord #ruArgusieniy

o AT a a e NoUscaInnalv
@"IQNE)&JULQW"IZ‘SSEKL@N‘U‘SI@‘WS@N@\aaﬂ?ﬁ]ﬂ

2) § dorsal hollow nerve cord nuAdVaY
Tudaifinszgnaunavaswanluiluanos J

Bacld FURAIUA AN T

3) # pharyngeal pouch nyuwdguaonae

UvaInURsrdW eustachian tube Wavin M

wiNUsuANNARluRaINNaIY

4) # tail Wundnioayvinuaid drulna 5 . L.
ANYEHCANIATYYIANINGHADILAA

Famanwuluddnde Tusses embryo
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Chordate

- q0)

AosANNENsEaNWraY

Hlulanosanaondie wWu amphioxus

FANTUTIAVR aNYL IR O RO NUSLD

(Animal)

- lulepesaazmoluilolasaurdudiandy

LW NSO N

- fdnTeasfigerine (sadiowaglad)

- AUnUszanuazmvaznamly

Incurrent
siphon
to mouth Pharynx with

numerous slits

Notochord

Dorsal, hollow
nerve cord

Atrlo
Mouth \

Pharynx with slits




([ 1

AHNHAATINH AU YN FINTI6 763 (Animal)

Chordate

ADSLAATIANSLANAURAY

tentacles gill slits (twelve pairs)  mucous glands
a Hagfish

Y
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AN AN ALY IAINTIa 53 (Animal)

Chordate Jarunnay

WrUanfilddennssing

AASULAYIAD ASUNAY 2 9% LazAS UK

lufiesug [Hfnde flulnaosanaondie

[ 54 [

lsifinszandundy

[ [ 54 =]

dnluagrunmnslunds Nnuludagiu do

()

Jaaniny
- ANSVBINUSLIHHHIGN

- ANYINAINTIA
Uataninse

Nostril

Anterior dorsal fin Posterior dorsal fin

- ASVFIALLUUNTIZUS RE

Caudal fin

- ANULLBANANDTIUINNIN FIHISOLAL

figvaazaatdoatinalilisuaisoIms succl tnnel

External gill slits Trunk Cloacal aperture
Tail
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AN AN ALY IAINTIa 53 (Animal)

Chordate Uainszanoou

- Wuuanfifdannssins

Snout

Eye k Snout Eye

' Spiracle

- JYINNASULAYD AD ASUNAY ASUNKW ASUWIY

Spiracle

WAZASUA Ao ASUBNLAZASUELIA
- finda Windouniondalau

Pectoral
Fin
Pelvic Fin

J=| a a Pelvic Fin
- Amsufansnulu
' ' o o First Dorsal Fin
- @ulvedoanandudn o
- First Dorsal Fin Caudal Fin
Dorsal
Second Fin
Darsal
Fin \
Caudal
Fin =

~ Pectoral
Fin
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ATHWRAINWANY YD R HT I #3 (Animal)
Chordate Jansegnuda
- Fnvanfifionnssing . e o I AN
- fasuifivnacezus " )
- daluedFamiluiinas o asuno

- fAuwdonAfudnTawdon

- finuan FruaruaNmMSsasusialuh

- flasvsrawdumels (LaalZonrloaue)

- @y Runugdrwns b
wasufanusnenen

W Uainmsgu Yaitunith
Uanneny YanHa
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Chordate

L

Vs

| Amphibian ﬁ

- Fe9A 2 4 T |

- szezdngonofulukn WHnden
steefANIsoNFaUNUn HRIMTaLazUan

TunswanUaynia

1ANTNIWLADS

[ 1

%7 (Animal)

ADSLAATIANSLANAURAY

\
S —

~— Reptilian \

- Mulgunun lRURonuderin Uansniuls
- FAowiaiinga (1As17in)
- meladiuvon
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AN AN ALY IAINTIa 53 (Animal)

Chordate

- USuBsusenoAgniindnd

- Hyuuwuu feather

- nszanfswsK kTunssing
L ldfnszumnzdaaney

- URausnmelu songniluly

i
A

| WNNSER0NINg WAL

ADSLARNH

PALWRNIW

)

- wivoanlu 3 ngngoy
1) naufioonaniduld ; sfuuafinia duuinde
2) naufidariovszuzay ; laonan Fuld
3) nawfiflsn ; dnddueg spnaulne)uasuyud
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st Juld
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ANSANYIAINNHAAINKANYYDIFIHT IS

DUANSHISIN (Taxonomy) Dunssasunngefizia

90N UWNNIANHANAWI THWINS

1) nsaaduunReddIe (classification) sandunniansng 9
2) n1sevde (nomenclature)
3) n1sasadUTINYAIEnNSYYTIRTIe (identification)

lan1un2185ulaLUsAN AATHLTINDU


https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B4%E0%B9%88%E0%B8%87%E0%B8%A1%E0%B8%B5%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%B4%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B8%A7%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3

ANSANYIAINNHAAINKANYYDIFIHT IS

n1sanakNavNsIe (classification)

Kingdom Animalia
Phylum Chordata
Class Mammalia
Order Primates
Family Hominidae
Genus Homo

Species H. sapiens




ANSANYIAINNHAAINKANYYDIFIHT IS

AsaaALRNAINSI® (classification)

Fungi ; :
Plantae . R Animalia

Basidiomycota Arthropoda
Spermatophyta
, Annelida Molluses o
Pteridophyta j cc rate
Nematoda
Protochordata
.'%
Z Echinodermata
Bryophyta Charophyta 'a; Chactognatha
Phacoph o
Q/o'o " Coclenterata
Rhodophyta w_ "%z, \g@ @o’ Porifera
@ ‘S"
Ciliophora

wiores PTOt1StA

Cyanophyta
Bacteria

Monera



ANSANYIAINNHAAINKANYYDIFIHT IS

AsAAALHNAeNTIe (classification)

' Ursus americanus
SPECIES GENUS FAMILY ORDER CLASS PHYLUM KINGDOM DOMAIN

0 2014 Pearson Educaton, nc.




ANSANYIAINNHAAINKANYYDIFIHT IS

n1sevde (nomenclature)

Local name common name
- duUzsa
pina
e o Pineapple

BOIud

Scientific name ——— Binomial nomenclature

Generic name + Specific name

Homo sapiens

Cryptozona siamensis Oryza sativa Phuwiangosaurus sirindhornae

* % a o o
langivranNeuda 3




ANSANYIAINNHAAINKANYYDIFIHT IS

d' a é ! =r=r=y . . R
NN1SASIdDUTDINYAIdNSYovavNTIe (identification)

NN

LWUUNSASIF UM T MIINY A aaS 209 9R T8

Dichotomous key (5U351%)

1
= = ==Y

AzovRalMSsLUINgNgauRURTIR LaatUSuuriauaauaney

=

ﬁa:: ?Ja\ﬂﬂwaﬁmaﬂwmmmma%awaﬂwmu

Invertebrate

[ ]
Dichotomous Key -~ |
Wings No wings

Lo TERAS fUF. st It belongs to the class Mammalia.
1b. It does not RAVE FUF........occoii s Go to number 2.
2a. Itcannot change locations (MOVE) 0N itS OWM.......oce e sssnsned Gotonumber 3.
2b. It can change locations 0 its OWN........oeiinmimim s sssnsnses Go to number &. Butterfly No shell Shell
3a. It has a flower........cooovemiininssninns It belongs to the phylum Phanerogams (flowering plants).
3b. It does not have a flower.............It belongs to the phylum Cryptogams (non-flowering plants). No legs 2 leps
La. It has feathers and can fly.......cccocviiii s It belongs to the class Aves.
&b, Tt €annot flyeeo it s s Go to number 5 Snail
5a. It does not have a backbone...........c.cooiniesisinmmnisnsnssnieninns It belongs to the phylum Cnidaria.

5b. It SWimMSs in WaET.......ccmiviamsemssssmsnssmssossssmestesssesnes It belongs to the phylum Chondrichthyes. Worm Spider




ANSANYIAINNHAAINKANYYDIFIHT IS

d' a é ! =r=r=y . . R
NN1SASIdDUTDINYAIdNSYovavNTIe (identification)

NN

LWUUNSASIF UM T MIINY A aaS 209 9R T8

Dichotomous key (5U351%)

Animal reproduction

| Asexual Sexual

yes

Duck

yes Swims

Hen

Unilsesual Hermaphrodite

Cermmation Fragmentation

Feathers
|

Provtandrous

Protogyneus

Lizard

Crvoviviparous Chviparous Viviparaus

Snake B | — '
no urnflanl i w9




ANSANYIAINNHAAINKANYYDIFIHT IS

d' a é ! ===y . . R
NN1SASIdDUTDINYAIdNSYovavNTIe (identification)

1.n.
1.2.
2.1.
2.9.
3.n.
3.9.
4.n.
4.9.
5.n.
5.9.
6.1.

Y

(sU251U)

6.9.
7.0.
7.9.
8.1n.
8.%.

Dichotomous key

9.n.
9.%.

BHAANAN === === mmm oo oo adio 2
BHAALUN ===mmmm = mmmmm oo ado 8
YWAALHEY ——-==mmmmmm == m oo adio 4
YUAALAN == === == oo oo adio 3
BHAARAN === mmmmm oo HZAzNo
WNAATNRDVB DU~ =mm === mmmm oo &
WRINHFYN === ado 6
WaaNHFIOW ——-————=mmm = m oo ad0 5
WaRaNFNADIDDU--————=—===—===mmmmmm oo YUU
wWaandy1d ————————————————————— W1
WaRINAAT —==========mmmmm e ado 7
WaRNRPYY ——-mmmmm e m oo WNAAU?
BHAANAN === === === m oo aly
BHAANANS === === === oo oo s Houun
LHAAYUIALNEY —=—-==mmmmm = mmmmm e m oo 980 9
HAAYWAALAN —======mmmmm == mmmm oo N0
LBHAARPN = mmmmm oo ATEY
WMEARYNANR ~mmmmmm e m e Wnnoy

* *landdvraineudo 12




