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Haluadl 2
4. Suvneaud (Elaboration) Wunstheuiftadsduluidenlosiu amudifuvde
wnAnfldEua L iRnlne
1. WnideufnwianndePower point 139AUMAINTAIENISTINH
—Naf\]’]ﬂ‘ﬁﬁﬂLgﬂuﬁﬂw’lf\]’]ﬂiUﬂ?’]ﬂJiLLﬁ%@ﬁ]’]ﬂﬁa Power point AMuMaINAELARA
ntadenisnienInuLazIInIN
2. agsanliniFeuilad dninermansldmeanzuindd@isiusnguulan thaeiiuszinm
30 - 40 &ualdd wifinsfnwnaziinisdadoinemanslasiinounsuisiuiifies 2 d1u ad%d
Wity
5. $uuszidiu (Evaluation) DumsuszfiumsiBeudmenszuiunisng o dniseud
Au3 Inguszidiuain
UszifiunnlununeyaraiEes msmaInva1enIsanm
“UT2iuaNNITYILUUNAFR UL DN U

7. Houazunaaizoud

71 FemsiFeud
7.1.1TuAnu3iRey Fes Anumannmateyaganm
7.1.2 #0 Power point 1389 ATUMAINTANENIITININ

7.2 UnaINIsIeu;
7.2.1 Aivled http://www.thaigoodview.com/library/studentshow/2547/5-

6/n037-40-41-42-43/sec01/sec01p01.html

7.2.2 Aulas http://www.environnet.in.th/kids/download/bio.pdf
7.2.3 milsdedeuTaiven aufl 5 vesannduduaiunisaeuinemansuasinalulad

8. MIIaNaLazUTHIIUNE
8.1 N15IANA
8.1.1 /MyinNa
1) Uszdiulununeyanavestinisey
2) ATIUUNAABULDENAILS Y
8.2 1p3esiloniyiana
8.2.1 wuuUsediulunusieyanavesinEey
8.2.2 LUUNAEDUYYNAITYU
8.3 NsUTELLUNG
8.3.1 Hniseudslunulariinan1sissusouay 80
8.3.2 thiSsurunasinsedeudosndaioulaziinanisSounisdovay 80
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WHUNSIANISISEUS
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IANINTTUMNTAUTULITEU
finmsduungissumuaaangan/midsennuunneaseninaag
nsyYsNTs [] fins¥ana Ussifiunansamuingussasd/Aanssy
finsinna Ussiliung AuanInase

I ERTIGE

Oododn

a

10. YoRawiy / dalauauuzvaEuITINTaaUAnY
[ sygnalildlufanssunisiseunisaeuls
] Lieyawlildlunsdnianssunisisounisaou
[ dowueuuy

(WgUszna FImnes)
JRUOIUILNITNAUUTINTIVING
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2.0) pungauvesdensaouitly () dun () (O weld () desuFudge
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2.6) nan1suuRnanssu/lufanssy nsvedeunaussuLasnaLTeY
1) MIUTEUAIUAINS  HaNITVAFRUNEINITITEY
TnelduuuneaeurdnUsdy 4 duden 1w 10 90 nwud dndeuldrsuuwede. .90
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2.) MsUszdiuduineenszuIums  nansussidiulagldiuudunangfnssunuing
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Tupnus
1399 AIUNAINUAIBNITYININ
Tulanveusfifinnuvainaten 1 Inmnaunsed ivuasdnitduaugiialuanisseil
wysdlivinaeanuvanalen1aganmlugnsnuiangs snduegvdaiuyudasseainiuianiy
W lafenUVaINA1EN1YININBE199341

AUNAINUAIBNIIINN

ATINAIUNAINUAIENTININ 11977 biodiversity 158 biological diversity Faa
wianuany (diversity) manefafiunnuazuanenaiu Fanm (biological) muneds Wedesiuddidin
fedu pnavannvanemedanimiananeds msiadTieumneie winiuslussuuinasud
wdsfiegende deilinnmenazuandnaiiuilan vidoyndieqde nsidviaiug aefusuagszuy
Tnafumnssvannnaneulan

[

ANENAINTAaIENITINN wiseanlailu mnuvainnaleszRuateiug (genetics) AN
naINNANYITAUTLA (species) kagAuaINaleseauiliag (ecosystem)

quaumI (2545) ndmd1 esmInTaIevsdanm (biodiversity) utseanitiu 3 sedu fail

1. A21UNAINNANEVBI5EUUTLIA (ecological diversity) ssuullndunaysyuuiduwnas
vosduedaresdiiPiaviacng q SedifadensnenimuastinmiimanzansuaadiPinusdas vlinly
svvuiinaty ZaiFnurssdaidfauinisulufianafiaiunsauivialioglalu ssuuinad
wannvans udveiinfeglfifissszuuinaifannzaizansiadu anunanvaisvesssuuing
Juogiurianaritannnislusinuaeiidasitafiazdiseg meldnnzauulsunuresdaunndon
faditueg fumuvannvanemsiugnssunelulssrines fuesdruniluasiuogiuausunss
vosaunUsUTIuvesdsnndondndiunis mnliffanunainuatenisiugnasuuagaan
panuasvessruuiivg Adidinnduiiudenlimadonuasmunrunmsiiazegsenfiodunongnyany
soly

2. mqwmn‘wmmawﬁw%asuﬁﬂﬁuémmﬁaﬁ%’im (species diversity) AnuvaInang
wuiialdandunuriavesdelidiuasunulssrnsveddiPiounnovein  savidlassadsves
DIYLALINAYDIUTEYINTAIY

3. ATIUNAINNAENINARUINTTY (genetic diversity) AUUANAIIYDIBIAUTENBUNIY
fugnssuluddiTindauanieendrednumemeaiugnasusng q fusnglidiuiangludaidiaeie
WenfunaeszrnsdadlTinsiswiaiu sefuanuuandailiesildimunnnilndda vorusinaes
AaditAnluaedTaunns ddidinidunengnvatusisnisduiuduuulsl endemevSodaddiniiiu
dusdawiioudeufiesdusznaumaiugnssumiiousuieuiomun esmniuieuaiiounmiinives
funaziu AdFinfidunenunnaindunsegaifrtugontl amnuadneadstumatugnssuminnings
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galdiendlyg Ay BuhanBaisiuaniusunanedudd@indsuin aangu viesseandnsiu
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AUHATY
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mnmaaneibuluszuugiodnima iy Tussduavnie anusanvanemaiinmdadudon
ddnyiivaslantuiilsidiussenmea fiu i Soungluazeuiuesneiiiueg Wlduuiian

dmumnuddgsonywdtuiunmeumena Wesnuyudidudiuniesdinin Jafes
o1fuAsliTindefuiiensissoguesnAiugeing q uywdisldusslomniannaing narnnanemng
Fanmlunndrunagliuinninddidindu 4 2o inszuenainazlduselond luduemis
\deaysniy erfnwilsauaziiogerdeiiionnuegsoaunds uywddeldludiunis srusadny
agminavie anutuiiaazdy o sgramveuendld TuiTaunsiuyudiiatu ifesszan 1
wauliuda foiy dodisuiuitaninisvesdd@indiviliAnaumanvaenisiinwioudiosd
uywdoglulani uywidedanarfiesidnuazldustloviainarumainuateitesuin
wisyusTinsiusnulsErntues wsnsBaniddtisla 4 msvensiugiu saufansuens
YouAveInsldninensiinmiitem Loy seauazanameny weruudumusluloseslsifii
dugn shluyusldvharenrumarnuatemstanmly Sasfiiininundduiusin fauaiudn
arumannuaneynstanimduauiFnuguiiosrh Tsemniegsen adanumainuatsmsdann
Bushuumnnildgyauluudadsifeuywdlaedvilidinsaldeufiuywdasiloniatunly
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W dsedu B vy W e

AN FEEHN9

AdiTinuulanedueglutuiifenanuinamnzaniuinies thuvesan Aevuosiuay
wnayns UruvendefasUinediu Unuvesdsls Asvjangasiuul TudiuunasuielNensso
nanuany AR InaInauLaNANAY WAazUIIIaNIENIT 31188 (biomes 38 biosphere) lanwuag
iiEndevatsuuy Tuegiuvatstads wu gamgll anugennsERuTmeIa YTy uag

ANInAY - U - uIswlufu
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T HHBELEERT
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|

102 a3 305 406
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f a 2o s < [J Y = Y v v = A Y L v & A
wuAundadududs siliduuinanldnulddulag duaivduan wayliny wavues lown wui
vossgeranan wazlelite dninnuluanuasiliunednin wu un Frsenenmivuniludeng
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A UNgNiale Snowy Owl untinanfivunalvaianlunnuas

A grivIIReNUABISNFEN ( arctic fox)
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SaRS

AN nseaneU1913n@n (arctic hare)

Unau wselnAn ( taiga ) iludhuvuniibukazui ualidunnunnndtweuas Aeussanu
300-500 1y siod wazdingSousnuiuninwayuasianies Jaudunssaldndn wuluwawian Ju
Tuuaud a4 dndnnuludiau wunna wasungnmlng

A rauuuiienivngasiy Nz iunnieaviievesamaguunu Useinady Tauvaievile 1w
a13% au3w uazies

A ungnimnlugy (great grey owl-- Strix nebulosa )

Unndnlu (deciduous forest) Unadaluldushnuyseana 600-2,500 wal. ¥ wuwtaly
WwraUsu wazinsouvadtlan wu lunivewisniumile glsy Yseinadu uasludszmnalve wssald
pdnifulifulunirededisluluraeguds viedremguun uasndludnadudefivunn dnifiny 1wy
niear uagatiiaren
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A Unanluvuiteniunaluan ansgewsng

AN qﬁmﬂﬁmw ( grey wolf-- Canis lupus )

s ( grassland ) sjanafldsuthulutszanas 250-600 uu. st viavgsnTnunnlugas
q9¥eu uazwiudduggrun e luseuguimuluvivesinunie 3end unss ( prairie ) lu
wagwsde Ben afivd (steppe) waglunivoudnldizen unuw (pampa) dauviaehuunsoutu
finuluniugning neumilovesnivouinile uazesanside Usmeduiie waslulszialne
Funin avTuun (savanna) Sefifiemssn Adnwazuandamjmglusmeugudntes fe
usnanyjaneud Saiflifvaitvu Tlifunuuds wagnulnin wu Wity (baobab) wazwan
N3z (acacia) dnifiwuiivannmans 1wu s shane Adlaludvin villaan 3614 wazundylu
20aLTLAY

A gadsluriangag uwn mIvanwsm
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nzians1e ( desert ) Aousaiiiuunaniicu 250 un. do¥ wazursgasenalifinuan
g17uudls 8-10 U nelanseunawisdaiionniaiou 1wy neiansemansiludnin nzansieleluiy
Tuidingln fgguunndus Alduuniunniin wingiavsieuiads wu neavmeindluesdndeenad
gaungiishningadenufsennuluggrunivinulunsiansedunnliijunuds fverud uay
figtiden lunsiansiefidniifesaay wainguasisr waedafldilusounes wu wannysnyu daf
dilwgmAunansfuiiondnidesenadeuluneunansiu

AN NELENTIWEITUTNATERDURIUTEIVABUAL LA U da

Unnsiu (evergreen forest) Mioonaienin Unnulumiou (tropical rainforest) 1Uutu
demguiniuimuuinadndidugudgnsvedian enmavindiinsdeulsinnin Addfetiy
pngndsdiay 2,000-5,000 1. (2-5 wins ) siod vty Tunioasgauanysaiin waxd
Asdidinodueg dudnauannansumema Yiashuiivansuuy Anlulssmelne Siaidumn U
Aulas Ung a8

A Unosueau Tunivawsnila
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viaUmanuanelulszmalneg
Ussinmalnessegluuinnsesdossinauunnvesusudulngmafimuieduinesieu
uynaynsaesils Aeumamsduife warumaynsudiin susderiuussmalneflduinnumn
Bunazarututiuanauusay shlvfswssnmesussmalneiany viarnvans Yszneududsaudind
uanserulUluusasviesturinveshluussmealneotaudsldidu 2 suuuulvgq oua dinsdu fu
Undnty
Umsiu (evergreen forest) ifudsauitviusznausenssaliifovunaont nulszann

Sovay 30 veudlefithlutsumnealve Yinshvorauenidundudosie

~ vy (tropical evergreen rain forest) @gﬂuﬁﬁﬁahﬁﬁu 100 WATAIN
seuthneia wasiilumnunn wulumensfusendesld wazanald wssalliiiny wWu enssdnneg
pzifu Undu e W wasinn¥ad dnssianiifivniivazan gauawysal uasdiniildunn

- UnAuwda (dry evergreen forest) nuluudnauinuuagyuiinly GHGEE
seuthmzia 100-500 w3 dusntesninthiuiiy Snssadlindn wu enaun weeen drausen
1gen waos dhunssalituandlndfafu wantidu e 39 91 oraldruutuviitiAutu udtu
gauauysalA vngnyhane lemagefiaznanaidutiuganssn

- Uduin (hill evergreen) Lﬁuﬂnﬁa@qqawaazﬁuﬁwmzLaf;ﬁjuwi 1,000 wnstuly dhuen
unlndiAssiuinAuuds Twssaldmdniamen wu umaidelass auanssiud auuss nvaiuih
flawau wea uazarlasininizey fivduaaduns WSy warld mngnyians o1awdsuduthau
et ladng

~ Unetu (pine forest) wuausaaslusazauaniluidundn uenduiinans fe e e
a4 fulunsngou fvtudradundgh uasfinfuusag

] (%
= U o =

- Ung (peat swamp forest) 1uthifiudsegiane wunntunald Aszauimea &

(%
a Y o

dunngn Auduaradunse Srnuvainvatemstanimann wssadldvdn Toun asifies wind

=

fuins1 Fomu fadudraduninunda Wy do ag wsnnuas nszge wesneg Wuilazaueindio
M9 10 LuAS

- Urdetidn (fresh-water swamp forest) iuthitivhads wusnnlunianans ane
nzusenidedld wazaneld wssallivanitenadifiosvdafen loun wdavn enafilddu 1wy azun
3 Yon nawvjuh dauftwtudns iy dnds wnawae 1 Ta wasfididug

- Jhanenau (mangrove forest) WWuthauaneilsfiimeiaviuds fifenssatossie
wssadlsindn fo Tnenisluidn uazlnenislulug) ua sha dy Sunu Rvdudradumanstonda
nue Usangla 310 18

- Unwevna (beach forest) agaumeilonzia fnssallsitfosvia dnduiunse szwy
aunza uarfintussnnauiae warindmeia dudunsinfiu aswunsefis ynae ina waefiedu
anaduna wieRedvuiusige

Uwdnlu ( deciduous forest) Usznaudaefiniivislulugauds Wudsauihdnilugjues

Useneilne e fdsosar 70 vesiludl vindnluuiaiundudosn Tawed
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- ULugyanssad (mixed deciduous forest) wuThUsznanis ukasidue duanld
wntin fnquéseniunu wesallifnuiaetidudn fwuun Téun & uas Vs ugelug nee Jedu A
$u 189 feduan fe IWnanewin

- Ul - §9 (dry deciduous dipterocarp forest) wurhiluiuRedfut iU ans s wi
whadsnindosniudutios wesalifnnuuds uasvulv wu e 53 156 nans nan
uzvudlen unen A fssuaradungh Wiin Uss nseiden Wi

- U1 ( grassland forest) Tuussmealne ﬂmajﬂLﬁmmwé’qLﬁaﬂﬂﬁﬁmwaﬁmgﬂ
vane Auflanmidenlnsy vahiinuingdnan uln §o won SldFuthe Wy in el Bdeaudu Fe
udsaznulyl

Tusu
1599 AUNAINVANYNINTININ

AT : 2naUANUABlUNTignAas
1. AnuwUsRunesiugnIsuiavulaegnals
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4. 3 szétu il

1. AIUNAINYAIEYBITEUUILIA (ecological diversity)

2. AawmaInviargvesyinyieiniiusvesduldin (species diversity)

3. ANUYAINYAIYNINAUGNTIH (senetic diversity)
5. fuerdvesddtinudani 9 SalthdenimenmuasFanmimngauiuadiiougas vinlu

syviliamiu FadFinuneiaddiannmsnluianeiaunsavsudalieglily ssuudnai

waINAY
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Fatiu Ernst Haeckel ninenenansyneasiiuield wuede Tushian (protista) Ssvunedsdedidin
wainusng sl SeilwendadiTiefiliidnvarveciivniodniegredaau sananenandnsite
warorandnsdnd udrdauorandnslud Fo "enandnslusian’
dnwardrdyvesiedidinluaandnslusian

1. suneUszneumelassasnedy 9 bidudeu d@rusnnUsznaumeigadinen (unicellular)
viladvanswadsuiuilungu Sond alall (colony) vieluaneend (filament) wadslaivin
wihiisusuduiedettissue) wiooTeae (orean) uiasiwadanusavmihfivesnrundudaddinle
ATUEIUBENY Dasy

2. ladfisveesgau (Embryo) Jesanfivuazdninfiszeieounoufinziasaiulndu
Wi e

3. n3rsetn Ssdindudndn (Autotroph) mazdinaelsiiad WWuguilna (Consumen)
wazidurgeaataduvseans (Decomposer)

4. Tassarsveawadifunuuganilofin (Eucaryotio) dafliderfuiundoa 1éun Tnslnda win
31 P 1dlon @1mseang 9

5. madeuiivinnaeudililagld Tide(cilia) uanady (flagellum) weglaluifey
(Pseudopodium) Unsfinindaudlsls

6. Madutiug tauuulaiondoune (Asexual reproduction) uazuUUDIAELIA (Sexual
reproduction) wuusfeimaAliiwinnsugindiu(Conjugation) FuRnanisadduiusiitisusauay
yunawileuiuingmiy fasuiinuluwniiden s Dy uazviiaufaus (fertilization) Faia
NNIsadAUTUETTIgUTS wazvuasefuang iy Faguinuluamsodudwlng Dudu

Tnsfiasmuldiluluinaituey udnhia uaduimayws fnsldesndiaulunssun
MsuMUeATY snuunanguitegluanmuwindexdlsifioondiou nszuIuNsUMUBATI V09
Insfafasiintunelulasesiifidodon Insfadusdafinseuunmsdunszidoua ns
fssTinivauuudasy uaseghamtunuunnzieniful mutualism ) visenadsidinuuuamsUsan
(parasitism) FmandisssinwvunmeUsdnusiailfifnlsafidfny wu Tsaunande Hudu
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Protist Kingdom  kingdom protista

Phylum Some characteristics
Euglenophyta one-celied
(euglenoids) make or take in food
most have one flagelium
Chrysophyta most are one-celled
(goiden aigae)  make own food
yellow-brown color
Pyrrophyta one-celled
(dinoflagellates)  take in food
have two flagella
Sarcodina one-celled
(sarcodines) take in food
have pseudopods Amoeba [
Ciliophora one-celled
(ciliates) take in food
have cika
Mastigophora
(flageltates)
Sporozoa
(sporozoans)
Myxomycetes

(slime molds)




Tuau
1399 anwazUIuazn1IinsdInvadlnsiian
AR 1 2anauAnudalUNlignaas

fal & o w 1

1. nsandlanuwauzanmegisls

o

100



101

wagluau
cs' %3 1 o aa a s
1399 AnwazgUTIUazNIsaNTIInvalnsiian

1. danvasd 1Ay 9 Muans Ny vy Jeaaslswatad dlassasilolunisnindoud] oy Fae
uWaLeaay

2. Iwsiiasuvidapdouilalnenisivavaslalynaiady  w5adlaseasilolunisinaous
U TaY UWaLaa

3. gaulvgdoumian uazlumunsasunmsiulan1emUa195001980nmTun 189 UUaT 1e
lslisiusIeazidemoeetnay

4. MINNTINTIUVVEATY ¥7997190¢TUAULUUN I TN AU 08195 19T INUUUN I
U5

' 2
Y o

5. nsviasnulamluluvsamvuiay  uvasinuas luumayns



102
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U.gNAUT F0a70ND
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3. MsAuensvesTdloniidnuazadeadeiuddiTiamanle

n. 31vuuil 2. DU
A. YNFU 3. WGy
4. msfisweadiuamsedung Taunsisiutamaelisednguilannduiim
n. carotene . xanthophill
fA. fucoxanthin 3. phycoerythrin
5. TnsTndamanle ssedindulsanegraionsintu
n. FaLm . WanLIaLan
A. wanaluAey 3. auslsdn

6. Valadudnwazvesnsiiey wazalulslas
HuadiTineadinien

RUDSNLEA

Aideruindea
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2
3
4. 1 food vacuola
. 1 ey 2 Y. 1 way 3
A
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7. YolalidnwazdAyvodlnsiian

n. laiflszezmioay

~ A P v - a
v, insindeuilagld@iay unaniaaa veylalnsiie
A. duiuguuuliendumne
a o aa <@ Y a 1 al | gj

3. fimsisedinludndnografe iy
8. AT NS nwazTINIRTLardn)d wasunlasldunaniaaan a5199195109ke wet cell wall laif
waglaa alTinninaieme

=
n. gnaun . anlulaluiua
f. 198780 4. AABlslAAY
(% o 4:1' d' ) I3 (v o < 1 =]

9. anwaugdAygamhundundnlunisiuun Algae sanlunay Ao

n. NSAUNUG

v, s9pTngildlunisdunsienmeua

A. TUAVBIDIUSNATEL

a Ay oA v v

1. Msweasunlanselula

10. Wwadvasgnduuanssneadvesamsenilulutele
a

A. 10if cell wall

2. 3 contractile vacuole

A. &l photosynthetie pigments LUULAEIAUAIMINBINEEINGDS

3. @UNTATITINIUY heterotrophy L6
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luAaus
13849 AUNAINNALVDILWNTNER

fafiTdaluanaundnslnsiiad wiadu 9 ndu fe
1. Ivlaulwsng (Phylum Protazoa)
2. aumaelsivian (Phylum Chlorophyta)
3. Inaum3alalunn (Phylum Chrysophyta)
4. dugnalulvan (Phylum Euglenophyta)
5. Indulalwen (Phylum Phaeophyta)
6. Inaulwslslwan (Phylum Pyrrophyta)
7. Ilaulslalwm (Phylum Rhodophyta)
8. nlduglaulalvan (Phylum Eumycophyta)
9. Inlaudnlalalalwmn (Phylum Myxomycophyta)

2.1 Wauluslaga (Phylum Protozoa)
anwazaAy
1. ogfuegslanifien (solitary) U1sngusasngusielalail (colony)
2. JUIALaN
3. @NUINT (symmetry) UB939NIERUUANNE
3.1 @uunsAsen (bilateral symmetry)
3.2 auNInINIINau (spherical symmetry)
3.3 luflanuns (asymmetry)
4. Tnssa¥sweawadifuuuugaislefin (Eucaryotic) dsilideviudaindea laud Tnslnds in
31 Ba SN @mTenng 9
5. mstadeudl Uswiandeudildlagld §ide (cilia) wianieady (lagellum) vdoglalutfien
(Pseudopodium) unsfinindoudills
\nouiilagld
- Winiey (psedopodia) LU 9EdU
- @1ae (cilia) Wy WIS
- urlantaaan (flagella) 19w gndun
~ifieYeglunsindeud wu wanalufew
6. oo lifleYear SdumdvaniivSonareiuadea
7. M3siTinledase (free-living) Azfianadu (mutaution) nnazdsend
(commensation) #3901z UTdR (parasitem)
8. vwdinfilasaiadnquiname
9. NM3AULMS (nutrition) NnFUKUY
9.1 autotrophic 9.2 heterotrophic


http://www.snr.ac.th/m4html/w4html/protazoa.htm
http://www.snr.ac.th/m4html/w4html/chlorophyta.htm
http://www.snr.ac.th/m4html/w4html/chrysophyta.htm
http://www.snr.ac.th/m4html/w4html/euglenophyta.htm
http://www.snr.ac.th/m4html/w4html/phaeophyta.htm
http://www.snr.ac.th/m4html/w4html/pyrrophyta.htm
http://www.snr.ac.th/m4html/w4html/rhodophyta.htm
http://www.snr.ac.th/m4html/w4html/eumycophyta.htm
http://www.snr.ac.th/m4html/w4html/myxomycophyta.htm
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10. mé’i’aagﬂuﬂfw TuRy vuun mseaindaseusewuudnlule®a (symbioosis)
11. nM3duug (reproduction)
11.1 laeondene laun binary fission %38 budding
11.2 efena Lok conjugation 138 syngamy tHunissindiiudulalng

sUseanwarlasassvawad
- wadvedlusladniidnvazadiefuwadueigaslen fe suusnuewadvioriufeibory
\waa
- Tulalawan@u wiseenidu 2 U fe
1. @19WINADAADYA
2. YBmailuNTYA
- melulglananaduusenouniunasunLUanIg 9
- fuedvainioienaneduedoa 1wy wisfiden 20uedea 2 la fe
1. AuesAgfunsduiug (Micronucleus)
2. ﬂ’;U@uL?{mﬁ’ULumuaﬁ%m (Macronucleus)

2.2 Wduaaalslian (Phylum Chlorophyta)
¥ @miediden (green algae) Siavuauszanas 17,500 a7 Wuagﬂuﬁﬁmmm’iﬂu
dudy nuluaufidenty wihdeaes neeau warlunzia
wndsfiny wuialunnaniide uarlungia Wy esiwanyads @ininsingnisal Bend
JeLaTUaY
anwy
1. dunuwadliiennwadifsmtevanaadseuduaesn vieswfudund ds
waouTily wavindeunilyle
- wnwadifeafideudild Ineduranaaduldiunia S1uau 2-4 1y Wy uweaudle
luia@ ( Chlamydomonas )
- wonwadieiindeuiilily Tnelifunaneady Wy paewsaan (Chlorella)
AaplsnaAAw (Chlorococcoum)
- wanvanewadneiuluasen wu glanindg (Ulothrix) 8lalniieu (Oedogonium)
dlulslasn videwmi (Spirogyra)
- wanvanewwaddungu (Clolnial forms) 1w 7ea10nd (Volvox)  fikeansy
(Pediastrum) @uLpasiu (Scenedesmus)

2. saﬂ’i’mqﬁwmzL?Jumiuﬁmﬁuﬁwduﬁm%guqq Ao draalsiadte , AaplsWaad , A1lsiu
uazneulyilad seingiauatazusznauiufesnduiiviioutumnivdiualoilfiddeen
ssn¥mgiomniiazsmiuegluding vewanadia (Plastid) fidend1 aaslswanad laso1aasdl 1 &u
WIBUINNTT 18U ARBLINAIARvesE M EREITTUSIAIEWUY Wy
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- sUsadwda 9 wulu luseeu@a (Bryopsis)

Usrafunden wulu alulslas (Spirogyra)

Usralumanesiaun wulu Slaladlen (Oedogonium)

Usraluudu wulu glanind (Ulothrix)

UéNL‘TJugﬂma wulu @ndlan (Zygnema)

Usratluguda U wulu aaeisaan (Chlorella)

3. Iassaisvewtiawad Ussneudig waglaa (Cellulose) unewiladiiundu (Pectin) tadiau

€l @l @l CaNl N &

agN18UBNUN ) UeriiniluaaiBuaisusiun (Calcium Carbonate)
4. esiiiuliide wiueest (Pyrenoids) egludinpaslsnanast iinladilnSuosddu
TassaenlusAuduununans uasiunuudeudensovey
5. MIAURUG
- wuulsendeane Tnensuiadu 2 dauwh 9 fu luninwadiien wiesnane
(Fragmentation) wisea31s@uas
- wuuandeina lngaaundu (Conjugation) vsen15ufaus (Fertilization)
6. wnasitog anueddymuluirdndudulng ludhduitdamuidusasialy wienls
Tulsl Aeuiudlon 9 wazvuiinAiinsdaegluanzfiondusn Aadulanud  vedefduusin
vosfirdugs
audRey WWuasens wu Wskiu anslulawnse Ll wasdsniiugs

2.3 nauasaleluman (Phylum Chrysophyta)

Ieuinanansedihnawnuwiaes vieamsiednes
wngsfiny wuldluieludida ddy
anweue

1. amsedmaunumes ( eoldenbrown algae ) fUszanas 16,600 a4 Lﬂuﬁwﬁmﬁ'ﬁmm
fignlunzia

2. sandnpiinulueadlisnngdiden fo aoolsfiodie uaraaolsfiodd uwasdissnTngiinna
#io fhlaueuiiu (Fucoxanthin) Fsfiunnilaniis 75 % vesssaingiavun wazgimeIu(Luthein)
Binannnnieaslsiladsailaiidimaununes

3. famnwadifeuazmowadegfudumeviosudundy

4. wiuaalanswingant (Sillica) azaueguszunn 95% ilvidlainangaeauann wile
WwAATHTAN 1Fund1 Weana (Frustule) Wgamausznouse i 2 s Aseufusgadnisiu wsiazsih
1360191 911 (Theca) #uuiendn 8WNnT (Epitheca) ﬁmmmimyjﬂ’iﬂﬂiauaguummﬁaﬁmmmLﬁﬂ
ninantes 1Sun lalusing (Hypotheca)

5. osdsesmglumad fo venthsu (OiL droplet) wasinudn o vesasdseneu
Aslulamsntiaiilay 15un11 §1ladu (Leucosin) #50 A3LwaNtiun51 (Chrysolaminarin)

6. msﬁuﬁuﬁjﬁﬁqLmuhjmﬁal,wvsiimjmsuﬂqLsaaa‘aam%u 2 @ Fadunsdinsuauiiny

| a

e 9 dudnuuuniadunuuefone

Y IS

ANEIARY TANUAAYNINATEEAY 1Y laoznoudiansningan

[
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2.4 ‘l‘i/\lﬁ’ugﬂaiu‘l‘ll\lm (Phylum Euglenophyta)
amheluiidull 3ond1 gndusssieulenoid) FeimfulusTndaluraauianiaaninide
wnasfinu Tuhde lufutusay
anweue
1 fraelsWadifuviioe uar O alsiiu wwulnilaa
2 ownsavaliduuts Sendn wasaludy (Paramylum)
3 laifintfaad Suddowadmiles 9 Soni Pellicle vuihfiduveuwnveuwad
4 \Juwadifendiunaniaaan 1 - 3 1du agniasnumi
5 foghswesaminemiduil ¥un gndun (Euglena) wagwda (Phacus)
AudIAsy TANudAYMIAATEEia WL lneznauliansnindand

2.5 Taumnlalunn (Phylum Phaeophyta)
1$ur namsnediina
uwidsfiny Tutifu
anwouy
1. amseluliduflelisn  Sonlaeialuiramiedinna Brown algae) srabins e
ssfagitvhliAndima fe Falausuitu (Fucoxanthin) agnnnitnaelsiiadie uaznaslsiiadd
aedtmalinnlunsamuuauseilsiifornmbu fifes 35 Fa fwuludhda amdedima
fnFonTermluin sea weed seiluiviivmzia
2. njnwadduansninwaglaauaznsndadiin (alginic acid) Feanunsaannanssadu (algin)
wlguseleile
3. sUSuazaauanaauly Sdusvnadndesgdendenanssm auflvunalug
ueausen U vswiafisusaduaosnuaniafiu Wy Ectocarpus nswiladigusiaduusiu
wiwuuderdelulilunlmeglu 1w Laminaria visslinndesunduruiadnEendt Sea palm
Uﬂaﬂjﬁmﬂé’wﬁulﬂlﬁﬂ 9 WU Sargassum VIOAMIILYY YIBFUT AT 8N Lsu'u Padina
4. awredinafivaneead wanfiflvunalygiinn Sendt iad (Kelp) Faenadianuem
60 - 70 LuAT LU f\/\acrocysUs Nereocystis ‘mﬂwmmmlwmmmaﬂwmvmuauwmuaq
UTENaUMIEILsNN 9 st
4.1 Teadvhas (Haldfast) Ao dandiviiminidusin dmsudanzudlailigaussin
wiloufindugs Teadaduesmndannsousnuaudldunn uasdanzlfudouss
4.2 dlal(Stipe)ninmvaasunColloid) ﬁaa’auﬁagiﬁmawmms‘fumﬁmﬁwﬁﬂé’wéﬁu
4.3 wan (Blade) vi3eanfiun (Lamina) ieflaased (Phylloid) Aedufivimiiily
lu vwiaiineau (air bladder 30 Preumatocyst) agfilauluifiotenssliaesiiaglalu
Mndnwazdingn Jaeduhamhedimediaunnmsgagaluussmamiedetu (ondu
awsngli)
5. dnlsenouveuged wadvesamsredmausznaudie
5.1 wifawad 5 2 $u Suludumnuaglaa Fuuenduasidien nsndadin fes

et
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[y

fnTawaduazdesisswiaead Tnefusvanaie 24 % eaihwinuis nsedadiniilearin
sonunavegluzuveaniodadiun dmsuldlugaainnssusing q Inelnuaudfdudvihliindiady
(Emulsifying agent) LLazLﬂuﬁ’mﬂgU (Stabillzing agent)

5.2 Aaelawanan ifies 1 Su videdduunnlusseswadiuogifueiin aaelsnanas
wildnwaznauiuy (Platelike) vioduuanguan TndussdiAniies 9 Wuwuuiliudnegina
Aaslsnanad lnedindanaalsnatanviusauli

5.3 Jpdsaiivies 1 9u Tuwsiaziwas

5.4 9wnsavadl 3 vila lawn

1. dnsnanlsaviazanenh Iun anfiun3u (Laminarin) wieanfunsy
(Laminaran) SUSuauaust 2 - 34 9% vosthmidnui
2. uuuilnea (Mannitol) wulawgluamsredtnamiity
3. 5ﬂ@1a§ﬂwaﬂ@1ﬂia (Sucrose) wagndiwasea (Glycerol)
6. MyAuug amsedihmaiinsduiugiuuvedomeanayliondoma Tnefedinuuy
#au (Alternation of generation) AAEAUNTY

AUHATY
1. Laminara tvinJeludaige
2. Laminara wag Kelp afnlnainansueaiu (algin) vinleensy wanasin ay

2.6 aulnslslumn (Phylum Pyrrophyta)

am%aiulvxlé’mﬁﬁwﬁaﬂdﬂ Ialuunalaaian (Dinoflagellates) iwsnzfiuwaniaaan 2 1&u 812
liwihdwdunileeglusosmaunensad Snduvilseglusesmuennvesvad unawiaulanaady
ogfuvtivi 2 du wiednlsfimuaindniifivarewadeg dunduuanuaglindouiffiviioutu
LazduInNI1 1,000 ¥ ﬁﬁﬂimgﬁaulﬂmqﬁumLﬂa’ﬂ,w ety UnwhudeSenin amsedidanla
(Fire algae)
wnasiinu Tudude
anuae

1. senfmgneluwadiinaelsiladie uazaaslsiadd uelsiiu uvulnilad viareviedd
ANEIATY AD LWesAUN (Peridinum) wazlaluweusy (Dinoxanthin)

2. ormsazan Ao uil (Starch) Feazanlilundousnaaslswanas wazeraiiventisiy

3. vvliakifintagadvieviu lwadazanUios wu Buludilley (Gymnodlnlum)

a. wumnluneia vienndewastdluiitin Bioluminescence) Tisdend wsreth urswia
wuluhiauazinges

5. maduiuglaeunnfusuuliendomalaensuiagad uasiinsduiuguuueidomeding
Aty Dinoflagellatelunziaunn 38nd1 thivAunwdetaniu(Red tide) 4Ua11% (Red
tide) fiunsefudaitin
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2.7 Iaulslalnan (Phylum Rhodophyta)
TAWANIN A@NNSIVFLAS

unasnnu dulugnulunzia

anwoe
1. amselulndud Fonin awseduas (red algae) Hoguszunn 3,900 aUdd sendng
melunanafeitivsinasnniuiiaung fe naolsilads wazlnlad3n3n (Phycoerythrin) viendiens
Usmgﬁ‘]uﬁﬁﬁﬁu ws1edseringraninlaleeniu (Phycocyanin) siueglunanadiniie oglsinny
awsredunsifinaelsilasie daudussaimgranlumsdunszsisonas uazihiaulednogsie
awseunsiisininquuaiislonaslsiladie wilsussimuluwuadiSefidanszsideuas
2. dulsznauvedaa
2.1 wifawad Ysznaudeniineadiuly uninaswaglon wasndasadduuenidy
ansllenwindaawmn unuanuau (Sulfated galactan) taun Ju (Agar) weslwusu (Porphyran)
wosiwalaslsy (Furcelleran)  wazA133130UY (Carrageenan)
2.2 paelswanad I 2 wuu Aevnswanianvaziluwenguan  wazlln3ussdnss
NaNY UNNINIANYENALLUY
2.3 pwnsavanduuthdifoanein  vaeTifouants (Floridean starch) ogludi
lelymanady  uenanutiudaiazanlilusuvesiema wasslaled(Floridoside) Fsvhmihimiion
hoaglasaluasedienasfivtugs
2.4 awsreduasduamhomnnifeiivnszeglifiuanaadilunisiedoud
2.5 meluwadiedafifiluedeaie wevaeiuadea
2.6 ehuiwyjaeﬂuwzLaﬁw%ﬁmwhﬁ?uﬁa@ﬂuﬁﬁm
2.7 dhegnvasavinelulndud 1Hud
- woslus (Porphyra) emnuiudldldwnsdnfiGentuin 3d1s nsdanise
(Gracilaria) anafnansA$usnIuuu (carrageenan) Hlunsviiu (agan) Fsfinrmddniunis
yhamnaAesgaunds  vuadesdieon vhedasearh eulnun edeuduly  TiviuaUgan
vhen uadlfimeidsadode Winm uazsudlen
- N9Fa3Y (Gracilaria) dansannaisasusnduuu (Carrageenan) Talunisi
fu (agar) Befanuddnlunisihomnaidsnduds vuadosdion shendasearh edulnumn
wFeuidule Tvhuadgae vher warldnzidoadode

ANFIARY
1. Porphyra Ra1e)ldwnsdn
2.Gracilaria fuAs1ians viseamsieu  annlaiu
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2.8 auglalalwan ( Phylum Eumycophyta)
aunInlulnduil Sen 59u9 (True fung) Medsloun wWin 571 Ban

unasnnu dulugnulunzia
anwy

1. Tssaveawadtiuuuugailedn (Eucaryotic cell) daumnniivateiad oniiu Sadd
fwaniie?

2. liflnaelsilad Fehiaunsaasrsemnsld deddemsnnddidinviingu

3. nlswaduszneumewaglad lafu (chitin) wagdniiu

4. smedsznousenguuonduls ilousiasdu Bondt lavih (Hypha) Eulewaniin
swiulunsganSendn ludden (Mycelium) Tuindlemndaiueguiunlulassasadmivasng
aled Ae AR ved (Fruiting body) MiFenfudmeniiiatiues sniuludadiifiedlonifiesu
e msefwadifen lewmhmihiinduhdes desenndel@in warannsnduiuguuuldendeume
I9gnene Wulevessuuweniu 2 alia fie

6.1 leflnilsiu (septate hypha) fle Lé’uiaﬁﬁmﬁaﬁu’uﬁﬂﬁum@L?;Juﬁmﬁﬁ
lelnnana@uuavivaiea
4.2 ulofilainlatu (nonseptate hypha) fio wulefilifnlsiwhlvuowmmzamaon

Wl UssneumelelnnanaBuuasliedvanaredunfvanseaeegnasnduly

5. masssdmdugdesdunivanslaensvanirdeseningesams udimaemsluana
dnnduiihgiead ludideuesusnglunseaneguuivideneldtnvestousms insuisuied
Judsdnasfidulefivey Sond1 seaveieu (Houstorium) unadilugremnsannivadvedlaad
JGHIEY

6. il sAuiusuuve ALz liendame wuuliordomalasnisudei (fission)
nsuanude (budding)  N1ENUIEVINOONYBIETY (fragmentation) Hazn13@s 9@l (spore
formation) dmsulutedemelaensifieuans (conjugation) wihfinsindeusivedlelnnanady
warilundeatmaniy Wasiduddesdunieansiddyann uiiinsdaiineliAnaudene
uriyed 1wy Vildewnsymds vilAelsaundaiuaziis vilithudeu Helh waniededld
deome usiu

AUHATY
1. Porphyra (3218) Tdunsan
2.Gracilaria AuAssians viseamsiedy  annlaiu
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2.9 Inaudinlglulalnan (Phylum Myxomycophyta)
Wulushadnilvnadinnianeureaednilazdatisnidanuazaateis own s1ian
(Slime mold) tufu

urasiwy d@rulvgnulunzia

anwoe

1. fiwadifunuuganilon Lifnduvadlifinaelsiladusznausenguuaslusinmanaduiiun
nsranefanvasidudion

2. MeAuiuginaiiniidnvaradedniaduiundinndeiy Ao TuamzunfvesTin i
SnvusdunguuedlusTiwanady uinszaeadrowiuiu waduwiaswadlifndetu Suilitaedea
nszwegimluluead uesgrdnesisun Genin wanalufen ( Plasmodium ) anunsalAdouiiuas
Augwnsldiuuesiiun ( Amoeboid movement ) wefaszaziinmsduiug suflonazairssuales
(Sporangium) s‘fqm81uﬁaﬂa§ﬁﬁmﬁ'aLszjaéLi‘;JumiwaﬂLsaagiaalfdmﬁmﬁuﬂsu

3. SlNAITILUUN NN apEaE (saprophytism)usdiunain 1wy wadlualones
(plasmodiophora) WilwiAnlsasnlUslunendduazindu o

= =~
N VRIT BN
Tusspzisdniiusdenladn fe anzunfvessifienvzlidnvazadounuiuvuinling
Usgnaumewadsnuiuinn sudulaglifindeiueed Jaduduwiuifedoadiuaunn weg
Aanefus1wvegluisuiy sullenealiddy whes 117 vive la uwiwjuliedeunlindiuasiiu
Senseuelld wanaluiey deundessesninsduiug sdlendzvenAdounuazisuaseuales
& Y = . ~ s 1w ¢ s I ¢ &
JzuzuLIun WIRee vea ( Fruiting body ) Weadosin eualaiunneon d@lasnnawenidugaatan 9
4 v a v s & Sy v oo = a a & |y o ai
waeunlasiauAnnIssiveawaaiane didmeiu Wulslng Fwsasyiulaluwiuiuedeud
miusell Aely 19T invessilendadunuuadu (alternation of generation )

ANFIARY
1. Porphyra 3218) Tdunsan
2. Gracilaria suAsslanNs viseawseiu afnleiu
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Tusu
13949 ANUNANNALVDI LN NER

AT : 2naUAnUABlUNTigndas

1. nsfiadngulatnaeiifawnsindaduiuaiSenian iwsizswale

I aaa

4. tniFeuAnniisnistesiulsingmsaiivanulaeensls
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wagluau
13949 ANUNANNALVDI LN NER

1. InsiiasingualnaluuidnuaswisivIgal  insIsiwaaveslnsianina 18/ uvasves
nsa3len Ao luflulnpownsy  Ludsrumeulawaradnisdgay  lufineadneumand uae
iwunslea

2. lduraieaarlumsindeuividounugnauiin s saFinuana N nlnsiasngudu

3. wgrzdulwsiiadndnisinwm e dinmunisdessn yililiauisodneglulwsvas
naulale

4. listeindegutiuuasermsvaelaluuaaaasasluluunasi

5. Loipaunayy unguveslnsiianiinstindulsadn uwasdlnseas e msuunisin
\waalaan
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AFuae TdnSeuiendneuiignaesfigaiiiesrinaunglaviaIemng

AMNUM (x) adlutes n, ¥, A %38 9 MNTLATUANNBUNLIN LA

1. Lmﬁf']LLawziﬂi'fﬁmagﬂuivxlé’uazlﬁ
N. Phylum Chlorophyta
A. Phylum Chrysophyta

2. amelutelafiannsondeudildies
N. Chlamydomonas
A. Laminaria

3. Insfiadnqulandelifionsuniuad

n. Diplomonadida and Parabasala

A. Ciliates
4. Trypanasoma tWulnsfiadlungule
n. Ciliates

5. Insfiadnquladviliiinusingnisalidaniw

. Ciliates
6. Wnsasdusiion Sandnag1anilein
. Ciliates

. Phylum Rhodophyta
. Phylum Phaeophyta

. Fucus

. Porphyra

. Euglenozoa

. Stramenopila

7. Insfadnqulaniinsiedeunvioiuenmsiagldviniey

N. Rhodophyta
A. Rhizopoda

8. 3o fudadiTinlungale
n. Stramenopila

9. alUlslas Fmeglundguls
N. Rhodophyta
A. Chlorophy

10. Wnsfiadinguleldmalunsindoud
n. Ciliates

9. Rhodophyta

9. Chlorophy

\B

.

L

A.

9. Euglenozoa A. Rhodophyta . Mycetozoa

9. Chlorophy A. Stramenopila J. Alveolata

. Euglenozoa A. Rhodophyta . Mycetozoa
9. Chlorophy

Diplomonadida and Parabasala

Chlorophy . Mycetozoa

. Diplomonadida and Parabasala

Rhizopoda

Stramenopila d. Alveolata
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[ = 91::{'
WRUATTIANISISEUST 9
' = va ¢ a a a
nguaNsENsREUiINeIMmansuasnalulad 1599 AUNAINVAALNINTININ
WUBNITTOUN 1 21UNINTVRIAINTIN
v = b % a a a cﬂ' 1 =~ o o =l
WNUN1TIANSEBUIINIVITIINEN5 Fae  nqunvlitivioandes

A13en1siten;  AlTAniunszuIunsansediin YUIISUANWUN 6
AsHaeau wigauwiy ulvedn a1 2 F3Lus

1003514 2 1.2 |WlanseuiunsharAud A UeINISENeNondN ¥ NIRUENTIUTINUING
YOIFWIN HANTrUINNITHUEIRMIANNIUAL IR INeIMmans Feansdiseuiuazinnusluly
Uselovyd

WINTFIUMSFIUTYNTU 81.4-6  DFUIENTEUINNNTINEVEAMTIUENTIY  NswUsHumMeiugnIsy
fandu warmsiinanuvainvalenedinim

o/ o

eLen)

7 1.2 1.6/1 85UN8NTTUIUNTENYNDAAITHUTNTIN  NTUUITHUNISRUEATTY
Tty WagnISnAUAINYAIENITINN

2 1.2 1.6/3 dududeyauazeAunenavesmnumanvaemsiinwiiiidesyuduay
Aawndey

2. Han13iseuINAIAN I
2.1 duAudoya d151995799a0U aAUTeLazajUdnyMeves Mnloukasunneaiuves
Aatinlue1andnIsnge

3. 9AUTZEIANSISEUS
3.1 AuAINg
3.1.1 ansnesunednunzvesddltinluetandnsivle
3.2 FIUNTEUIUNNT
3.2.1 Audutoun oSutsuaznissmevyvesiidlifidoibosides
3.3 AULANAR
33.1 flenuaulauae slaiioy
332 fanufuiiaveusdenuildfuieumneg
4. g15zanAmy
fynduiidu nquusn 1 ﬁ%fwuwmﬁugjuum Jefanafidnuasidosnisanuduiunion
diensegsonuarerduh Tumsduiug finlunduidvuaidn lifissuuviodides wagldfideded
Huansdndu(Lignified tissues) luszozunillalivifindreadstuamaediden funguildd s lu
flurta3e will Rhizoid BaelunsBanziutagiiaiyey fufvinsdiouuvaduinlunguiasdsves
Gametophyte LA Sporophyte 1At Sporophyte ﬁﬁmumLﬁﬂmmﬁ?u%w%zgﬁwmaguu
Gametophyte #aanTin
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5. #198N5EUs
5.1 nguilyifiileigaddes

6. AANTTUNSTBUS

nsdanseuinuununisianisseuslagldmeatiafianssunisiseunisaauiuy
Auiangmanug (56 ) 5 dunou fil

6.1 Suadranuaula (Engagement) unsdnidigunise FaduSeusosiiauleds
p1fintuesanaTuasdy vieeaiuanenuaularesitheuwesiainainnisefivsenely
nauiesiitauls

6.2 Sudsradum (Exploration) Wevhanudilalulssdiundemaaiiuraulaszdnw
pgteTLA TN TN URUA TUALLAMINET AT1aERY MIstauNRgTufmuamadent
Bululd asfleufuRifieifusunndeya

6.3 TusSunuaasazU(Explanation) Wislddeynosnafivsmeanmsdisiansiadou
ud Fahdeya deaunailiuniingiz

6.4 uve1Au} (Elaboration) iumsarudiaiduluidenletunnufifunie
wnAnfldduaiuisdy vieduuiasnieteasuildluldesuisaniunisavFomsnsaidu
fansaldeduiedewing q Wunnfuansinfides tates Juastelidenlosiudesn o uagi
ThAnanugniarnaty

6.5 futszidiu (Evaluation) LHunsussfiuniaiFoudfensyuiunising 4 1dnidoud
Auserlste agls wazanntesiiiedln
tluadl 1
N133AAINTTUNIITEUF

1 Suadranuauls (Engagement) Dumsihdnguniseu
1. AgnUMIUEeIsinnanyvesasdiTinlsiuinGeulaeldman
- dnwazdAgvesisdozlsing
(551901751098 tndeuiluild Tr9¥3uvvasy Julauras)
2. agdiivaed anlvliniSeudnusuiu

2. Fudrsradum (Exploration)
1. agliiniFoudnuilunnud es anumannmatevestnsiias
2. innafnwilassadsvesioa agnumulngldsinndal
“duiindnedidu adesnuazadisluvesueaiimingn dunagluves
flwduetils (Fauiindesiu adtesnuazadeluveseanisninguvesdiy sinuazluvesily
Sudeluiilviosae)
- dnissuAndnsvnvuealuaninwinaeuuwuule wssmla (maswuly
anmuandoniivuiosenluiviesudedunsandens  dossudeaiuazussiglagnisunsorn

iwaanillUgdnivaavile)
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| [

3. agliinSeuldduduteyaiiofnuanuvanamaevesnguitvlaifiviedides Tae
Wufednwar UTe madsedin swiunuimuasysslevdvesiisnguil TnelitniFousaniu
oAuTelnglishogudnmiuduwarionluniiieFou fi
- Fnwneiinuilvvesnguitvlifidodedndesdnilvgidussedlalu Y9insdin
(szezundinlng)
- IpdnsTinuvuaduvesiisnguiandrsainfisnguduesisls @Fuundnlnei
Fudouuasiviedinteraumniuauaising uazduavelsiniaziasyuuduundlnindnasndin)
- msrzwlafisngulifivieddesisdvunadn ansedengudludvies udes
Sadnssudenimazusory Inemsunsoinwadnieludidnmasnids Hrdvuwnlnanmssusedng
NIsUNsITaNaLalATIN)

3. JusSunguarasteagy (Explanation) 31nn1ssiudvedusieanunsoaguladn Aivlungud
aunsduiuguuufumaliiiesainiiedtivaiiuganduiug Ingedoizaiagadduiugnedy
a ] . ) % N W & v a - - A A a
138091 Archaegonium wagaigizaiauvanduiuginagison Antheridium Wunguillaid 510 Tu 9

W39 Wil Rhizoid Frelun1sdainiziuianiaseyed dd1uves Phylloid Naadelu wazdiu
Cauloid 7igAangsu

Fqlusi 2
& Y . I ° v v X A Y] Y a =
4. Juveneaud (Elaboration) lunisihanuinasiduluidenlesiu anudiduvie
wwiAnldAuaTIFLlag
v a = a . A oA a1 o A
- UniSeudnwnde Power point 1304 nquityliiiviedndes
- nduaguavinseulaswiueiuesuiulad suiwii@inuuvaduiglunguil
= ! ! a [ o a [ !

9zilszuy Gametophyte LAuUnNI1Sporophyte 1ae Sporophyte NUVUIPLANUINUUILLITYNAUIDY
UL Gametophyte AanTIn

5. futswidiu (Evaluation) ifunmsdssiiiunisdeusfenssuiunseng q hiifnGeul
AU3 Ingdszuain
UszidiunnlununeyanaiFes nquiivlifivedudes
UsguaNNSIRUUNAAR UL DENAT LY

7. douazunasiGoud

71 FennslBeul
7.11lumnufiAeaiu e nauiivlaiiviedides
7.1.2 @0 Power point (309 nguittlaifiviodides

7.2 unaansisens
7.2.1 Vules www.thaigoodview.com/library/contest2553/.../life_origin.html
7.2.2 Viuled www.il.mahidol.ac.th/e-media/ap-biology?2/.../index.html
7.2.3 wilideiSeudaiven wufl 5 vesdnuduasunsaetivenmansuarimelulad
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8. NMsInNaLazUTZINUNE
8.1 N5IANA
8.1.1 /MyinNa
1) UsziulununeunnavattinEey
2) ATILUUNAADUYDENAITEY
8.2 in3esiionsiana
8.2.1 wuuusediulunusieyaravesinEey
8.2.2 LUUNAEDUYDYNAUTYU
8.3 N1sUTELHUNG
8.3.1 Uniseudsluulariinan1sissusouay 80
8.3.2 UnZuununagnIsadeUdssndasuarinansiSundssosas 80

9. GuiinanudamiuininnguansznisSeuiinermanswazimalulad

WHUNTIANISISEUS

wiuSoududdy  Oiinsléde/uinnssw/meluladlufanssunisBeunisaey
PNINTIUINTAUT U EY
finmsduungissumuauvangal/misdannuunneeseninsyang
1nsYsNTs [fins¥oma Uszillunanssnuinguszesd/fanssu
finsiena Ussiliung nuanInase

I RTHIGE

oot

10. oRnwiu / dorausuuzvasguinsaaudne
[ oygelildlufienssunisiseumsaeuls
[ lLloygalildlunsdaianssunisiseunisaou
[1 dewaueuus

(Welsenna e3nev)
JOBIIBNINFUUITMTIVINS
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Tuinnassau
1. Sunuindeuildaon  dndeutu w6 igLVie VIO AU
2. Nansaeu
2.1) AU ZEUVDITEULIAT ()fumn ()@ (Hweld () desSuuy
2.2) ATAIZAITE O ()fnn () (O)weld () desufuuss
2.3) AumIgaLvefansIuMssumsaeu( ) funn (A (Dweld () desufuus
2.4) avunganvesdonisaoudld () ()d  Oweld () FesuFuuss
2.5) wodnssw/maidwsmvesinGey () Aun ()A (O weld () deeuSudy

2.6) namsufUARanssu/lufanssy nsvaaeunaulTuLAENAIY
1) MsUszliuamuaiui  wansnaaeuvainisisey lnglduuunaaeurilnUsdy 4
Fuden dmau 10 do wud dniSeuldazuumede. ... NALLUURYL ... finSeuieuay
........... Lisnasitusiinvuelifesesas 70
2.) mMeUsziumuiingznszuIuns  nan1sussliulaslduuudunangfinssunuing
UNSHUTRLAL ....... wnainsUsedin waslitnieusosar ... L wnaginsUseiliug
sualiszaunzuly

1 v

3.) nMsUssliuauanaf  Nan1sUsellulaelthuuUseudninendians wuindunsey
SOURY o EunaaNIsUseiL hasdunseusosay ... TaleinunaeinIsUsEUIUMNANAUA

Lisedu 3 uly
3. Jymuazgudssa

(weauniy Julvedn)
AgTIUIRYANTALAY
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Tupnus
Foq nguivlidviodudes
fduasdiTinitmndaduniudlisingt 400 i ﬁwé’ﬂmwmaasiwaﬁv‘iﬂﬁl,%a’hﬁsuﬁ
ITuin1sananausediden ﬂau Charophytes I(ﬂEJiJﬂ’li‘lJ'i‘UGl’Jﬁ]’lﬂaﬂ’lWVlLﬂEJE]EJqu’l‘UmJ'lE)EJUu
Un faeN15as RN TR 9 Funvautuan Wy fnnsadedanu (cutin) mumﬂﬂﬂaummaammu
wazluisandn AdiAa (cuticle) Lwa{]aqnumiqﬁgmam warn1siAn dlvunm (stomata) eyt
ssuneuasianUasuR e Wudu

dnuazdAgvasialidinluaaundnsivy

fiuilassaiefivssneuiumevanwadiunmunguiuiuideidofivminilianzedramed
vosfiuiniawadifansusznou waglaa (cellulose) LWuasdusznouiinuludnilve fwmnuind
anantATiansaaisemnslfonnssuiumsdunneisneuadasunuimuessaingaaslsilad
(chlorophyll a & b) fleglunaslsmanaidud ey ssninguanimulsluwadivazmioudunuly
wadvesaminedde WWun aaolsiiad 1o Aoolsfiad O wazualsfiuend uenandfivdsazanemns
TugUvaauds (starch)

Lysosome Nucloar pore

Nuclear membrang = Nuckus
Golgt apparatus

Thylakoid

Chloroplast
sureh
grain

Vacuole

~ CYtepIIm N\ pitochondrion
Cell membrane

PlLsmodesmats o ¢
Cell wall /

ATWLEANIARNY
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Ribosemes Endoplasmic . ..
iR Ribosomes . Feticulum Appatus

.

Endoplasmic ,‘/
Reticulum %

0
Golgi ™~
Apparatus Chloroplast
g Plasma
Centriole Cel \Wall Membrane
Animal Cell Plant Cell

o

AMuuanINsissuisuaaNuAuIasan
19730 (life cycle) voesfiutdulsTinuuuadu (Alternation of Generation) As Usynaunay
1297307 duaUalslng (sporophyte generation) viutifias1sales (spore) aaunutaedinfitdu

LY s ¥

unillylas (sametophyte generation) ¥iwtidiadauniin ( gamete) léiuA iwaddusiugimaguio

a4 (sperm) uaziwadduiufinaleviold (egg) Faavansmduielvldidumadli fo lalng
otrahagadduiuuesiindsznoviudenaewadlnefivadlnefivadiiduniiu (sterile

cell) viovuagsauunn mstaigesiivanlelnnluifuauelsindazdesrituazdesiuszoe My

Wuusle (embryo) e AuaudRvs 2 Usznis asnaniaslinuluminamsie (algae)

29YINBUUFAU
Aydulngjaziiavelsivdviu Ao Tvureiueaiuladaaunly Tuvusiundinludivuiadn
wivgesliiiumendaluiisunsnguuniiivliduszneviussmadaidululunassd (n) S1uauun
ULINAS 1NN
avslsindvaaivusznaviusiswadmiudnasss (2n) vinutnnasisavasainniswuaeasd
wuuliledavesavasunmesiead (spore mother cell) Nagnngluduayes (sporangium) aves Fulu
A & & W a ' = P & A o Y A v A oaA ae '
wasiluenwaosa (n) azuusiasaymluldunndinlug (n) Mviminiiasauniis Ao alsu wagly
n3UGaus (fertilization) Ao M3sausiuvesadsu (n) wazly (n) axvilildwadlndndud
I3 & a dﬁf 1 g.; 1 Y @ @ a 1 d' a 1 I~
wasen (2n) Ao lelnaintunn wagseanuulelnaazuussadlmduwuusle neunaziasysoluilu
avoslslud
fatu 39nakean lalne Ao wadisusuvearisavslstis  wavauasAawadisufuuaeng
W nlng
Tuiignquitliadrvudadiulugaziinisadrsalesifiesyiiaien (homospore) @iaves
TananaguusmuaziasyselUdunninlianimiinfasresadsuuag ldvududeniu  wadwmsu

v

9
fgnfin1sasraudaudinnuiin szadrsavesidu 2 ¥da (heterospore) lown lulasales
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(microspore) Way wnzaUes (megaspore) lulasavssazuusiaigaeluidu lulasundlnlog
(microgametophyte) #sawnillnlnines (male gametophyte) i fiadsadsy waswnvales
azuvsfnasyaelutduunsuniiinlvgd (megagametophyte) nsaundlnludineiie (female
gametophyte) Vmthitassldsiely

dfiTAnluanansnsiivuadu 9 A3du fe
1. Mtulusleluan (Division Bryophyta)
2. Adulglalvlan (Division Psilophyta)
3. Mmdulalalwa(Division Lycophyta)
4. fMgualulai (Division Sphenophyta)
5. ftunelsiwan (Division Pterophyta)
6. Mmvulatiinelslvian (Division Coniferophyta)
7. Mgulsualalnan (Division Cycadophyta)
8. Adunslnlwan (Division Ginkophyta)
9. Mvusuulnlnm (Division Anthophyta)

3.1 @39uluslalwan (Division Bryophyta)

Zenlaevhlui TusTells (bryophyte) faduuszana 16,000 via felupituilfivunndn
flesaadiadne q Sildfion Sruuarluiininss sevendoegnuitutiu mafuiuguuuedomads
Fosondthdmsulvadiuiiduanoaan (flagella) Teldnauiuly  duiinudiulaevialy Ae fu
unillnlld @undnlwdidu) susresdnuaedvidusiuviounada (thallus) uasadedduuasly
voafindugs (leafy form) filswosd (thizoid) dusudadulvifnfuiuwasdiegaiiuazusss fldw
Aanglu 13un phylloid wagdiuAateaduienit cauloid wniilvlwdvesluslolAfidideansiedl
aaolsiladannsaairsosleios ilvegldedidasy Weunilvludesayfuiozairawadduiiug
Aeandiuuarlisol mevdinsujausvesadiuuaglvasldlalnadaudsiatgdeluiluduuile
waralaslslidnuadu alelsludves luslelwaliusiednuaedte 9 ldaunsneglaegr9dasy
wiesodveguuunilvlvdnaendin Arluiidutauavedifivsinden

SuunitaluaddulusTelnanigidu 3 aana (Class) desoluil

1. amnaaUnfinau@an (Class Hepaticopsida) Benlaeiirluin a1esiisn (iverwort) fiag
Useanad 6,000 vie wnillnlsdveiiiuwnada (thalloid liverwort) nasiindeadstudidunayly
(leafy liverwort) avslsluidildutsenauilu 3 dau Ao vn (food) Lwilaefitlsiagluioide
unllvlyisuitevimihiigaemsunld Augduaues (stalk v3e seta) warduauas (sporangium %38
capsule) ivmiinfiadsaled fedrwwesdnesisafiluwnada Téun Marchantia wasfiddnvas
Aangasunazlu Taun Porella  wniilnlWdves Marchantia flvuiaidn dnwuztiulaulLuysIU
wanuuuadu 2 wan (dichotomous branching) duaswesvadailsvess duuutnnulasasnenia
JUTNAAENIE 138031 LauLn AU (gemma cup) meluiledoranan (gemma) ogduuvils Fadle
WAazLNIManeeNaNEINIAUKEY dwnsasguniivliddulvild  dudunisduiuguuuly


http://www.snr.ac.th/m4html/w4html/bryophyta.htm
http://www.snr.ac.th/m4html/w4html/psilophyta.htm
http://www.snr.ac.th/m4html/w4html/lycophyta.htm
http://www.snr.ac.th/m4html/w4html/sphenophyta.htm
http://www.snr.ac.th/m4html/w4html/pterophyta.htm
http://www.snr.ac.th/m4html/w4html/coniferophyta.htm
http://www.snr.ac.th/m4html/w4html/cycadophyta.htm
http://www.snr.ac.th/m4html/w4html/ginkophyta.htm
http://www.snr.ac.th/m4html/w4html/anthophyta.htm
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pfawmALuurileuanuiialuannnisusneandudiu ¢ (fragmentation) alsuuazlignasnadulu
ai’mzﬁmmmzﬁmL“fjuiﬂiaa%ﬁaﬁﬁé’ﬂwmzLfluﬁmsgﬁw%aga@juul,l,ﬂﬁiwiw&

2. Aaawaulmwasau@nn (Class Anthoceropsida) Sunlaeyialuin gasuiise (hornwort)
Tuslalwalumduiilsruiulufvis fegraau Anthoceros wnilnlndianwuziduwnadavuinan
sUSARUTINANLY Avouilseendnluasu aua1siilsweun duiuguuuliendemalagnisien

< 1 1 = Y] a 6 a6 v 6l 1 = o (-7 = 6
gonludiu q WwdgriunIndiesiise suavslslnaisusaseisn dediveginuuureswniiivlg
UsznoulUsens wazdlalosuwinen dudewsqyiud Uasvesdualesazaes o unnoanilu 2
wan yivineadewd@nd Jusendn gasuwise

3. Aandlusaan@an (Class Bryopsida) 3enlaavialidn uea (moss) i luslelwdnguidl
Wnfign AeUszana 9,500 wia suuniinldivuadn dnvazadreadurazly dwinedeluBes
o & a | A v o Y a ¢ a fa | a =
mdundedlaeseudiunaaeaiu dlsgesreglunu avelslidlidnuusde 9 inuulagueanse
Uanefs fdwdsenevdie W Auyduales uazduales
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Tuau
1309 ngunvlidiviedndes
AT 1 2naUAaNsalUNTignsas

1. szpzuniilvlwdvesiviinisasrueadduiuglaonisuiagasuuule

5. @UNPANYANY AANYIINLAZARYIUTBILDARALANBSISNLANANRININ a1eU kazluvaaie
duoeals
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wasluau
tﬂl 1 ) a o =l
1399 nguivlisivieddes

1. msuvavaauvululnda

2. fvasravosaenssuaumsuvasasuvylulodauasavosiiniudvmolasiulon 1 o

3. iivluilvioanaes

4. umganialelvdn

5. dniindeaidu AdreTnussadrelureseauasdnesiisnaennadiuresaii Tinuasluve
Wb udeluiivios ude
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WUUNAFBUIUASMUULKUNTIANTSIEEUS
1309 ngunvlidiviedndes

o X Yo o - ° a Y A a ° a Y o a
ARuas niSeudendneuiignaeaigaiiesrnauRediATemineg
ANUM (X) B9LULBI N, U, A 958 9 lWATLATYAINBUNLIN LA

I o

1. gsludiniazdnlilusnaundnsia (Kingdom Plantae) Aosiianuwuzdfaiaudalutal
n. dvanewaa (multicellular) uagiipaslsnaias
2. fntauwes draslsnaanuaziieasiinuuuasu (alteration of generation)

)

I =

A. Hsrerdusau JraslsnaiantazingastinLuudaau

g A A o

3. filleltio Uszegdgeu dnsduiuguuuldme aduiuwuuldldne

D

2. Yadelanviliiily wea wazdnesisaivunadnuazdnduluniguu
N. LEgEIng
. N1IANUN
A. STUUAAEN
3. AULAIUAS
3. Yaladunlignsies
n.ued = Division Bryophytha
¥.lu = Division Pterophytha
A.A1951350 = Division Hepatophytha
1.895U357 = Division Anthophytha
4. sporophyte U83NoaNANWULALAYAD
n. 9ALOLUU gametophyte aaaALIAN
Y
. 91f80g UL gametophyte T¥8EUINTDINITITYLAULN
A. og dudasyuuiuiu
a1 aa [ . .
4. 4y39imsdunuy diploid 819u1u
5. Anesise Wuilvwanla
n. 8¢ Phylum Hepatophyta ns1glsifiviadnides
¥. 8g Phylum Hepatophyta Lwsneivaaags
A. 8¢ Phylum Bryophyta insgliifiviednides
3. 8¢ Phylum Brygphyta NP R RIGHEN
1y 1 I a Y a
6. Tureuea Litoindulunuasanse
=3 a
n. wuntuaniiuly
2. LT
A, seadngelulilymraslsilad
1. ladfivieanides



7. ddlaivimifiunusin
n. lswoun
2. 1Ay
A. @ansoldd
1. lulasdlad
8. dhufindredduienii
. thallus
. cauloid
A. phylloid
d. Flagella
9. volalilalassadrwesiualssisiiiveos
n. W
. WAL
A. Muyduales
3. duaues
10. Yanwaveiiides wnneenilu 2 uanadendnifenadla
n. Class Anthocerosida
. Class Hepaticopsida
A. Class Bryoida
d. Class Spenophyta
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[ = ild'
WNUN1SIANTITEUIT 10
' = va ¢ a a a
nguaNsENsREUiINeIMmansuasnalulad 1599 ANNAINVAYNINTININ
WUBNITTOUN 3 21UNINTVRIAINTIN
o = v a a a a A A1 o A Ay 1A A v <
WRUNITIANTITFBUTIIWIVITIINET5 Fa9 Wellvieadeanlifudansuuén

A13en1siten;  AlTAniunszuIunsansediin YUIISEUANWUN 6
AsRaau wgauwiy ulvedn a1 2 Yl

1003514 2 1.2 |WlanseuiunsharAud A UeINISENeNondN ¥ NIRUENTIUTINUING
YOIFAWIN HANTTUINNTHUEIRMIANNIUALININEIMans  doansasniseuuazinanuiluly
Uselovyd

WINTFIUMSFIUTYNTU 81.4-6  DFUIENTEUINNNTINEVEAMTIUENTIY  NswUsHumMeiugnIsy
fandu warmsiinanuvainvalenedinim

eLen)

7 1.2 1.6/1 85UN8NTTUIUNTENYNDAAITHUTNTIN  NTUUITHUNISRUEATTY
Tty WagnISnAUAINYAIENITINN

2 1.2 1.6/3 dududeyauazeAunenavesmnumanvaemsiinwiiiidesyuduay

AInany

2. Han13iseuINAIAN I
2.1 duAudoya d151995799a0U aAUTeLazajUdnyMeves Mnloukasunneaiuves
FalinluerandnImig o

3. 9AUTZEIANSISEUS
3.1 AuAINg
o o o A Aa 1 o A aM oA A v = P
3.1.1 tniSguaunsadaduwuniisiidvieddeen lifdeniuwdnla
3.2 AIUNTEUIUNT
3.2.1 dududoya eAuTeuazelurednvazvesiniiivieadesluiiiudenuwdals
3.3 AULANAR
3.3.1 fenuauladas Aalalseu
a v a 1 d‘ Y
3.3.2  IANUSURAYUABITUNLASULDUNLNE

o o/

4. dnszanngy
a T A o v A ¥ a a1 o A I~ PN o Y aAw )~ ¢
W‘Uﬂﬁjilu&li']ﬂ anULLag&L‘U‘V}LLW‘Uiﬂ .ﬂ']EJIu3']ﬂ3JV]@a']LaENLVN@UV]‘WUIU@WWUNWULLﬂﬂJIWVLWG]
uazauaUslsldlg
° ¢

PNNTANYIINANAIUTIRYRNTLUT NN U SInvesivnguilonaagdfauinisunaindudiueans

a

Syueniuvseagsiuiulutisdualaeduunilnlidasivisiindundduaalsing

o

vseduieglanu vesiwililotodidgalusn
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5. #198N5EUs
A A o a Ao A v <
5.1 WdlviedndeenliiiiuGenviuiuan

6. AANTTUNSTBUS

nsdanseuinuununisianisseuslagldmeatiafianssunisiseunisaauiuy
Auiangmanug (56 ) 5 dunou fil

6.15uaremuanla (Engagement) unsddigunseu FaduSeusesiiauledeens
Ainduesnanuasd vieenadunneuaulavesiinGeuemieiaannisefuneniglundu
Sesihiaula

6.249ud579AM (Exploration) eveudnleludsefuniesmaiaulassfine
ot teITLATIN TR TUALLIMNNTENTI AT1aERy MasauNAgTufmuanadent
Bululd asfleufuRifieifusunndeya

6 3tupsunBuATaNaTU(Explanation) Welddeyaagnafissmeanmadisiansiaaou
ud Fahdeya deaumailiuniingiz

6.44ue1eALy (Elaboration) iunmihnnudiiasatuludenlestumnuiifurie
wnAnfldduaiuisdy vieduuiasnieteasuildluldesuisaniunisavFomsnsaidu
Fannsaldeduiedewing q Wunfuansindides tntes Justelndenlosiudesn o wasi
ThAnanugniarnaty

6.5 futszidiu (Evaluation) LHunsussfiuniaiFoudfensyuiunising 4 1dnidoud
AuForlstne egels wazuntesiiiedln
tluadl 1
N133AAINTTUNIITEUF

1 Suadranuauls (Engagement) Dumsihdnguniseu
1. agnumlagldemany
- fiiinispasuansenmsednils (esude) veaudese 1)
2. agign TnieuAny

2. Tud1539AuUI (Exploration)
1. agldiniseudnwiluaug 5ee ivdviedndesnlifiudenuua

q
< '

2. aslitiniSeudnundiogavesiivlivedndodilifiiudn 1wy maeded Aufnun
nsufliuaziiuedanig q Ine Tnsenafinuianiiedisvesasmienin udlvinSousuiy
ofuTe TadldiedsmnuifimfuuazdnulumivdeSou dil

- fnduiiidnvasmionduedndls  uarlidnvarlaunndainfidlifvedudes oiy
nguillisn Susasluiuiose dvedndenh) ussmuazarns Fdluwuluivludviosdes)

- IpdnsTinuuvaduvesiiadiveddesilifiudnddnuvazuandsaniivlifiveddes
oenls Fuundlnlsuasiuavaslsindvesiivivosudeaaiayuendury wisogsauilusdu
TnesuundTnlnsitaeiinduniiduatolslne
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- nisuAnindunazfivngulndifssfuil fulldnvauglafiuansieanisiad aminis
ynsumsiuiudiiiessineguuiuiu @nsduiuglnentsasialesdmuson sl
uazavasunsnszaeluvsiaue 9 lngludaserden)

3. pglinSeudududoya eAnwinumainmansvesnguitviiviedndedilifiudn Tne
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Juldle asleufifiieiiusiusiudeya
6.3 TueSureuarasaiU(Explanation) Wisladayastuiieamearnnsdisiamsiadey
wi Jahdeya Teauwmanlauninse
6.4 Tuve18A1X3 (Elaboration) Wunisthauifaiwuluidenlesiuanuiiduvse
a avvy Y a a N o ° N v = Y a ¢ s
wwIRRnlaAuATLTLEYN MsetkuuTaewmsedeasuilaluldesusaniunisaivsewmnnisaldu 9
fanansaldeduieiseie 9 lnunniuansindidediintes eavdelndenlosiuEeswng o wazvn
TAnAU3N 19T
6.5 Tulsziliu (Evaluation) LUun1suszdfiunsiieudmenssuiunsning 4 Tiniseud
AuForlstne egels wazuntesiiiedln

Faluai 1
N133ANANTINNTIIFEUS
Lauasemuaula (Engagement) iWumsiidnguniseu
1. agthamdadlangia Wy Yenise senh Aallam WiinSeulddunauazneu
° '« P S Y I S V! = € a | A Ada o & A A
Anud “ominvuduiioniednd dniSeulinaueiegelslunisiansuniddidinduluiiowse
dnd7 uay “d@indnSeuidnddnivialatne way “dailulidnuaeiusnsegials”
a ' v v A P Y ¢ @ A ada s aly 1 v

nnseduTeswiutnEeumsasuladn dnildudddinvanswadnliaunsoadie
grnsedldmileuiiy finswdeuln esuiuaznavauereduilaniluddidinnnunsluuas
Wdn  dnhukazuuun  HsUsnwendisiuunssiadvunadnaunseialdanunsodaneiulaaienn

wWan vauziuswidadaidlvegunn

2. Sudrsradum (Exploration)
1. asliniFoudnuiluannug Bos dndlitinszgnaunds
2. lumsdanisiFeudiferfuanuainvatevesdnd agenanennisianisizeus
s 2 nau fAe dwiluinsvgndundiuazdniinseandunay
- dndlaiinsggndunas laun dadlulndunesies - lduelaluneuim
swsdninguaosiandilifinszgndundsdae  agenalitinSeuusasndudenuiinvesdniluusiay
IWguiitnissuaulafiasdnuinazueunuelidududeyaiisifudnuvazsusis nsdissdin
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Usglowivienudidyuesdnilulnduiy q Afeglunesfunazlifussdaruiifodaiy
gueng  lelrinGungudvliiounndnu TaeageransumngliinGeulsdnilumufety
foivdathy 1 Useneumsdnweafioutnieundgududie

- uagliini3suusaznguesnintiauevity Sesosdnfluuas Induiils
SuilsveuTunummihiseszuuinaegnals

3. fupSursuazasieazu (Explanation) 3nnnssamiuedusisannsoagulddn dnld
nszanduvds Wudnidush dlifnszgnuiluunuaeludenme veieenailasseudeilianszgn
olneluddiietieaguinmie uar visdaiiudenufefueganeuen wetlestudunne wasld
famosndunile

Fluedl 2
4 Fuveneenud (Elaboration) LHun1sihanuiiiaisiuludenlssty mufifuvie
wnAnilFfuaifisELne
~fhSeufneainde Power point 5e4 dndlifinszandunds
- agliniSeulddududeyaieiudnilulnduneinn  TnegliniFousmiu
oAUTe uadldfiogamanudsdl
- dotlulidupesamuusoanidunguezlstng  warlidnvazwansisiuegnls (Lus
ooy 2 ngu Aedndluiinszgndunduasdniinssgndunds  unnsreiuilasesrudenigy
melusrne)
- &nflulnidurosamilifinszgndundsliundningulathe @lseesing wu mSean
veu uazionhlanesinn oy ueuiloanda)
- Seaivenasieniloandalianvasmlounsauanaeiuetisls (nigeiaveuuay
ussloondmdudnilulwsunesamiesliilnssaiiudesquaelusime  Tnemssaiamouilu
Inpasalusveziiooy uslouiloandasyilulnaesnnasntin)

5. tutsziiu (Evaluation) dumsussifiunisBeuddenssuiunseg 1 diindoud
AX3 lngdsziuain
Uszidiuanlunuseyanaises dnilifinssgnaunds
“Usgliunnmsiuuunaaeugaeniaaseu

7. Houazunaaizoud

7.1 AemsBeul
7.1.11U?1’J’13J§Lﬁlmﬁll Foq dndlifinseandunds
7.1.2 #0 Power point 1389 dnilsifinszgndumds

7.2 undensiseu;
7.2.1 viuled www.thaigoodview.com/library/contest2553/.../\ife_origin.html
7.2.2 Aulad www.il.mahidol.ac.th/e-media/ap-biology?2/.../index.html
7.2.3 wildelSoudiiven wufl 5 vesdaudnasunisaewinemanswasmelulad
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8. NMsInNaLazUTZINUNE
8.1 N15IANa
8.1.1 /MyinNa
1) UsziulununeunnavattinEey
2) ATILUUNAADUYDENAITEY
8.2 nedlon1siona
8.2.1 wuuusediulunusieyaravesinEey
8.2.2 LUUNAEDUYDYNAUTYU
8.3 N1sUTELHUNG
8.3.1 Uniseudsluulariinan1sissusouay 80
8.3.2 UnZuununagnIsadeUdssndasuarinansiSundssosas 80

o R a @ o t 1 | ya 4 IS
9. duiinanuAnwimvtnguaszn1steuiInemansuasmalulag
WHUNTIANISISEUS
DA & o w = v @ a9 A =
whudiSeududdy L Snsldde/utanssuinaluladlufanssunisiSeuniseaou
PNINTIUINTAUT U EY
finmsduungissumuauvangal/misdannuunneeseninsyang
1nsYsNTs [ fins¥ama Ussifiunansemaingussase/Aanssy
insdnana Useiliung auanImass
VAR IRTHICHY

oot

10. oRnwiu / dorausuuzvasguinsaaudne
[ oygelildlufienssunisiseumsaeuls
L] lLloygalildlunsdnianssunisiseunisaeu
[1 dewaueuus

(WeUseana fInes)
JRIBIILNINAUUIMNTIVINT
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Tuinnassau
1. $ruoutnideuilfaon  dnideutu .6 igL Vil VI Ay
2. Nan15deu
2.1) AN ALYBITEELLIAN ()fn ()@ (weld () Aesdfulss
2.2) Aruvanzauves e ()fn (A Oweld () Aesufuiss
2.3) AumIganvesfiansIumMssumsaeu () axn () ()weld () desufuus
2.0) pruangauvesAensaouly () fn () (weld () Aesufuuss
2.5) wodnssw/msidusmvesintey (DA ()a () weld () Aseufuup

2.6) nan1suuRnanssu/lufanssy nsvedeunaussuLasnaLTeY
1) Msussdiuiuae;  Kamsmegeuvaansisey tnglduuunaaeusiinlstdy 4

Fuden $wau 10 90 WU YniSeuldAsuuUede. ... ANASUUUEY. o ArnSuusevas
........... Tliuin s disvunliAedeay 70

2.) MsUszdiuduineenszuIums  nansussidiulagldiuudunangfnssunuing
UNITIUSDUAY .......... FunaINsUsEY wagdidniSeusesay ... TR NI NS USTR U
fmunldsesudzuly

3.) mMsUszdiuguanad  wansuseliulaglduuuusediudninedmians wunduniseu
SUAY oo FULNINISUSELEY wagdidniSeusesay ... TyiusnasinsUssdiutusininus
Wsesu 3 Fuly

3. Jymnuazauassn

(wgaunu Julyedn)
AT
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Tupnus
tﬂl L4 = L L2
1309 dndlaisinszgndunas
a Ada ado i v A ' 1% A e ° & g a
ddidiendnegluotaundnsiiuinndt 1.7 awaldd Tudwuililuuuasuszann 6 uauyie

=

dniteduddidinnianudAyseszuuindlunivesiuilan Fadunavitliinisareneandsnuly

[

wuTlnATEAU1e wonanidnidadusliinuiaasueulaoonleddednuddalunis
dupsevcglaasiiy waznalitinALaunalusssuYIR
nastlunisiasuuazdndedindnlflusnandnsdad

1. waduuugan3len (eukaryotic cel) Ao wadiibeviudnedva lulslmanaduoxd]
2O3UNUAGAN 9 NTEAERY

2. SumeUsgnaumewadviaihifntuead Fund1 waddnd viliiadidnuurseuyy
wazuanenslunnadity wadwafsansutududede Wevwihianzes Sauiwadly
LﬁaLﬁ@ﬂﬂﬁ%'}@LLazgiJi'Nmﬁauﬁ’u 1n1sUTEaIUNTYINNUIERINAY é’m’i%guqqalﬁm%wmwﬁm
ausaduunanth e usiieguosinsniedu 5 Yssian fe ieifoyfa(epithelial tissue)
dedewioniu (connective tissue) LﬁaL?jaﬂﬁ’mﬁa(muscuLar tissue) dededdes (vascular
tissue) wazLierdoUszamn (nervous tissue)

3. a¥vomsiedhils mnglifiraolsiiad fufu maksdindedesiudadiinsuduoms
Feoraufiniedniseiu madsadinduiniduluuiaievieusaniaue
4. lnevhluindeuildfenueinaendin Tunedanuiideduiifusoudinzegivi
5. Wnsaulngjanunsanevaussioduildesimniuiieminissuulsvam Tefassu

AUFANUAZROUAUDY WU N15AUeIMS N13Tuane n1sAuLE W

wnaeinlglun1sduunriinnyvaseaninsan

UaqgUudnilulaniuyudidndunnndt 1 dualdd wuvidluinda dnhuwazuuun Faawnse
o < 1 1 = o sal (=] [y (% . o caa (% (%
Jruuneanidu 2 ngulvg 9 Ao dninlulinseandunds (invertebrate) wasdnininszandunds
(vertebrate) uazausadwunidulndusing a5y 35 ldu widulvgazteudiuamelndulvg
o Wit Fslunisdnaniunazlainuaiang 9 fadl

1. sgAumsiausiniuveasad (level of cell organization) lnggnisTiuiuinaIuves
wadkazmsInduiledony Sanvuzdusdrelsinnydedesiisds JautsdnisonBumnlg) 9
Ao

1.1 vilooNlaiuia3e (no true tissue) Sendminguiidn w1314 (parazoa) +Ho431n

- R Y] i s 13 s A v A ° aNa
wanludainguillafinsusvanunuiusenieead Ingwadnnigasnsiintiilun1smsetinves
auled vihiluAemulasuing wazduiug toua winvea

1.2 1eHeLa34 (true tissue) Send@ninguildn gwnngs (eumetazoa) Baiilaite
y X oz N Y L A = A
wQnas1uludu vielund tuvesilewe (germ layer) I 2 Ussinnas
1.2.1 \let8a 2 U (diploblastica) Usznausieiilaiiaduusn (ectoderm)
waziilaidatuly (endoderm) oA wanlensn wusngngu lelide
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1.2.2. iaieio 3 U (triploblastica) Usznaumeiliaigatuuen funai
(mesoderm) wazduly laun wanvuaudwuuuly udednindnssandunds
2. @u1As (symmetry) Aednwaiznsiussenieeandudn ¢ aumnuevesdnvi 9 fu

IS 1

flag 3 dnwasz loun

2.1 liflauunng (asymmetry) 3Usnaliuwiueu lanaunsouus@ndrenasdnuila
wih 9 fu g e

2.2 auunswuused (radial symmetry) $19M1890sdR AU 9AEIENTINTEUDN
vidodosa dmsiugaguinanaudiazineslsild 2 duiiviviuaue viedonin daunasiindn
v q fumane 9 addluwwndad liud dnwoanleas LISNENTU AN LalunLa

2.3 aUIALUUASITN (bilateral symmetry) iofiananasina@nlaivin 4 fu dies 1
A% AR UL TNV e R AL USRI MM ANEIYRSET AR 2 a1
desedafouvindu Wud winvueusnay wias dnifinszgndunds

3. AnwraINgluaIiInIeTeRa (body cavity or coelom) @ de'i’mﬂ’miuéﬂé‘hﬁagi
sgrhantisdiaiuateaznielush nmelu coelom fasfivounategifiy veavaunaiviuiii
aflounilssvuulvadeuladinde q ludaiuanntsdndsansens eendiau wazveude Hudu
Snidheanussnsvunnanmeueniealusunsereefznmely  wesdaduuinaiivili
aYrznelundouiilddasyanuiiidi seulieezvenglnglld Ssanunsorhuldidunaeilunis
Fuundnila wiadu 3 wan Ao

3.1 ladfivesindludisviolifivess (no body cavity or acoelom) Wunandia
doue 3 usgdniu lnsluifidesindluusaztu s mnvueuduuy

3.2 figpeten (pseudocoelom) Lﬁuﬁaqﬁaﬁw?agagﬁwha mesoderm YaINilg
8161 waw endoderm Fudlumafiuens Yesillaififeytesiesiuduveuian Téur wnvuou
fanau Lsftnes (rotifer)

3.3 ftouiaiuiias (eucoelom or coelom) Lﬂuﬁﬁmﬁaﬁﬁmmeaguiizwm
mesoderm 2 44 fio mesoderm Fuuenifuduniseiand (body wall) fu mesoderm Fuly
fadudrunisvomiladild (intestinal wall) wag mesoderm fiansdruazyfeidoydasiios
(peritoneur) loun ldfloudu vios wias Yan dnifinszgndunds usu

4. MaAnYosun Ssannsautsdninunsifadesinls 2 nau

4.1 Wslnalmdle (protostomia) udainandivesinifneuteminsluvaes iy
Fseu Fweshnifnnuanalanes vieuinalng q uanalanes (blastopore) liud winvueus
WUY RuUBURINaN BuauiiUaes oy dniuiudes

4.2 fruvelsaladle (deuterostomia) Wudninndidesurniinniendtoming \ia
Mnvedlnifaziaigiauiludumafuomistsegasadudiu vaalanes lén wananmeia uag
dnifinszandumnds

5. MaAUDIMIS (digestive tract) Tneluutdldidu 2 dnvae Ao

5.1 muﬁummumﬁﬁaugiﬂj (incomplete digestive tract) Wumafuomisves

[

sala M i o A A a 1% a ) A a
a@]’JV]@JU’]ﬂLL@hJﬂJV]'J']iWUﬂ NIDUYDIN WA UDINITILVIDDANILAYINUY Mi@m’]ﬂLﬂu@'}ﬂqﬁLL‘UUUqﬂQQ
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(one-hole-sac) lakAnIntansn wLaNENIU NDUMILUL

52 MWQLaumWﬁLLuuamyﬁﬂj (complete digestive tract) Jumaiuenmsvesdnd
fiflianuaznsniin wdelitemadoanvesewnsauarnisty WEeMIBRUeITRHULYIENa
(two-hole-tube) laun wannueusdnay udsdRIlinsegndumas

6. Msutafiuldes (segmentation) nMsudafuldendunsiinsesnontufuddnutady

6.1 Msuvsduudesanizaieuen (superficial segmentation) Junsiinudeiu
wngidniashduldldiienaeni wu wediia

6.2 mMsuvafuudasiiusiass (metameric segmentation) WumsiinUdetunass
Ssemeuenuazniely Tnedeudeaintuluiadetunans slnidedetudu q Waduudedy
me laun Tddeu A9 Y uuas aaealdaudailinszgndundmnyile

Usznasee
1. lWaunasiwes (Phylum Porifera)

Porifera 13N w1agiu (porudus + ferre = pore + bearmg) Mmamé’miﬁﬁgmu amﬂu
Twauil 1ud vewh (sponge) Svasinaneludndn (spongocoel) uwvmwfmmsww (ostium) s
fogisgoriunglusiuagiusenanimisdesitlvasen (osculum) Imwgqmmﬂmmm
mﬁaagﬂwfwﬁuwwizmm 10, 000 &V °uﬂwﬁwmﬁaaq"l,wfﬁmwuﬂizmm 50 &@UTd
dnwaziiddny

1. faunnsuuusad (radial symmetry) e liflaninns (asymmetry)

2. wilwheseniussneumewadiunSesuluturessad 2 4u foduisadio fuven
ioloNnala (epidermis) Usznaumiawadiiesviiafeafe Wuilaleyl (pinacocyte) 399131380
wadhaiin fulaisy (pinacoderm) druduimadydosnarsda e Taelulesi (choanocyte or
collar cell ) 3u3uni1 Taeludisy (choanoderm) Tawelulwvilduwaddisisusrandnovasnne fiud
(flagellum) 1 uihwihilsirnaidouuazdosonms seninestuvensad 2 fuilaziansadneiu
(gelatinous matrix) unsney Feaziiwadindsudinuvezilui(amoeboid cel) n3e oziilulesi
(amoebocyte) Bonduiii flasa (mesohyl) w3aillulad (mesenchyme)

3. Wowhiiszuulassiamquliineguegld vislaudadend1 wn  (spicule) Fainifu
Fuu wardam (silica) wu vlesthiiuu viesniui visdadudulelusiu Sondh anesdu (spongin)
¥ Wosthgeh

0. Lifiszuumyudou ssuumela szuutudne wasszuulszan Srerdunisinadiewi
Husmsddglunssuiunavad  slesthiuewnslnensesermsfiegludviudisnsuseud
mﬂaﬂ,mams@m%maaﬂ%wuﬁazmaagﬂuﬁwmumﬁ’qéﬁa

5. finsduiusuuuendome Tnsmsassadsuuaglinauty uazazldmseuiil Siduthe
1o msduiuguuuldondemelaenisunnmie (budding)

6. ﬁaLﬁMf&%m%a@jﬁUﬁ (sessile animal)

2. IduFaumnes1m1 (Phylum Coelenterata)

fniftoglulndni 3und1 Tiouweisn (Coelenterate) daulvgjazerdvegluvsia iy

Ugnn¥s Aadlon aenlsivza uusnengu Sifissdutiosegluindn wu lons uusnsenguinde



207

dnwnuzitdndry

1. fauunsiuusadl (Radial symmetry)

2. fiffoide 2 du Ao odetunenyimihiluingvhiZonin winesiia (Epidermis) uas
dodetuluihnihidudoymafuematenit unalnainesia (Gastrodermis) sswinniouie
Fuuenuanitlofoduluilansdelidnuazadetu wisnegiBonitiulends (Mesoglea)

3. maduemafuuuuglianysaifivnudliiinnsvinges maduenstognansdi
swhiifutemaiuemnsuas ssuuuiou Seniunalnsnanans AT (Gastrovascular
carvity)

[y

4. fiduiwserusnndasi(Nematocystltlunsteatunazsn wdeiunindadinazogiu
VLLULAUSMMIIA(Tentacle) %aagiauﬂqﬂMWﬂﬂ’jﬁu%Lamﬁu 7 vilinsensuaznseegiu
dnsiiusyavsnnAs e

5. luiflszuumela ssuunmuisuladin ssuutudelaeany uilaeiluednisunsues
Aauarveadenng 9 serinaid agvou 9 /1 Auiadilagnss vselwadvliafimuuigad fivh
sihillumsgesais (nutritive cell) Taevhvitidl dosuargnduauams oddludesdusng
Yoe31Mesaly

6. svuuUszamidunuuteleyszamiNerve net) winszaei wagnuuLyIAmUIN
fau msthnssuwadszamdadululy Snvaennfiennmailvinssuaussamiedoudilldduasa
el mqlm'LLﬂuau%qLLmﬁmmﬂé’mﬁgugﬁu 9

7. dwinguilfisuinadu 2 uuu Ao UsawuusiuliFends au (Polyp) 1w laas Ugmss
nonlimziauarsinandesuvideonsy fsad Bonin lwgeiMedusa) lolAusensemgy

8. myAutug auuuedamauaziuyldondmauuuoidoma Tnonsasamadduiugan
waiudunsauiuuuulal ordsmalagn suanvievisents s Fauwmelsaviateviln 1wy
wusnengy letidedinsdunuguuuadu (Alternative of generation) Inedinsausiuguuulaiondeine
MmemMsLUsimTe unnrieiunsduiuguuuenfumamenisasiuvanauiugunauiu

o flunguidninfauddyiduesnann Tnsanizegnsds Ugn3s insrzdznms ananse
asdlasaieneuendadumssinan fuyulduaslassiuumarisudunn § naneifuwundiu
Uzm3sds anmuansnuduiiindeungeuladuiiviedionasdiinvieadien sudazun o wu
FulznSaimedunenaniuuiulzn$edd ANUAIAYFDTEUUTNADEIIIN LN IZUWUINAY
Usmiaduiiegende waude fmerms finaiusuazninaiguosinseuvesdninzianaievie

fiofwwifiulznnuunas fiodeuaziivasaiuln dulu wnfiuden5daldnisng 9 weduey

1 =t [ v o a Ao w < a 1 = 1 o &
pgeYNYuEe SnvaurduildnlussuviinandAawazduaunasssuvifogtmis wilulagdudun
undeaedusgannmsizuiiiudenidign viaigegiawn

3. IWduuunngn (Phylum Nematoda)

FnilulvdudSontuiluin sueushnau(Round worm) videiusning (Nematode)
dnuauziidAny

1. fanunswuud@n (Bilateral symmetry)



208

2. fipairdluduuuiiion (Pseudocoelomate animal) lnsfidesrinegszninaiedodu
nansuazidladoduly

3. dnay 817 wanvhuranyg  Lilldeudes Bid1daseu JansAaiiiAanunviuei

4. Wiflszuumyudswden wildresnadludesinadiengislunisandesans

5. liflefengmelalnsianz wanfidssnuuuusanmelauuulildesndio udnaniiey
oehsdastlifmiadudiulandsuieiudanndes

6. svuutuigUszneuseiduinedii (Lateral line) aneluussgviedune (Excretory
canal) 17

7. Madua ANy aiUsEnaumeUINLaENITUn

8. syuulszam Useneumeuuuszamiuiauwniu (Nerve ring) agseunaviogiaziluuua
UEAMUENDBNNNAUNDIAEN A TUNE

9. fsvuundunilesnnasndi (Longitudinal muscle)

10. Judaiuenmadudiedndvunalugniddilesndudedewihmiiluniseenly

4. ldua15inswan (Phylum Arthropoda)

fnifianoglulduiizonindniunde vidoo1slnwen (Arthropod) Fwanefiisensdroriu
Hude 9 ﬁminduﬁﬁaﬁ’wmumnﬁqm Useuad 1,200,000 ¥U0 159031 80% VBIDIUNTNTAAINIA
915115NeA TANUANNUSAUNINLOULAANIATABLATYNIIINININLOULUARA
dnuausiiddny

1. JauuasLuukIgn

2. fiilovlo 3 Fu uasiivosuuuuinse

3, dhidnuaniuldes wazulseandudiuglneiiluudadl 3 dw Ao dwws (Head)
d@iuen( Thorax) kagauvios (Abdomen) WU wanuuas waunswiindiuimnazdiuonazsamnudu
dufeusnosnaintulsils i3ondn ihlanewsnd (Cephalothorax) Loy fa Y uenaniluwan
Adfie wavnzuudLTeseniazesidnvusmiiouiy

4. fsosdBusenandiadug 4 wu vuiu 11ieth eduazdmutin e Tn uazsensd
wanilihidnvaeseiudude 9 de

5. fllasssnanenen (Exoskeleton) iuanssimanlafiu(Chiting wiaiuseud fedu Tuvas
fmswsgiuln dnflulniduivareviedefeafinisasnasiu (Molting) tiestenddeniidedauinidn
pendnudiairaldenlmiftivunelugnintusuny

6. Madue s usuvanysal TUnuwagnnsmiin dwiudiuthnietoaeiivaglunsiu
913 uazfimsdauvadluieliivanzantu anmuesens Wy Snuuudiadu gaiu g
s

7. szuunyudsulainduszuule (Open circutory sysytem) Tnedendlosananiiile
\Jienl (Pseudoheart) udaaglvialunadudon soniuaylvadngresiludi (Hemocoel) uda
Ivanduiingiladn awiulsindenlilldegmeluilatazidudonnasanar uillussvoziiden
Inaooninagueniduiden Jadsnsruunsudsunuuii seuuln uenand dinduilonfiden
Judihdeundolifidifiosnnarneluloeniu (Hemocyanin) Wueswusenay  diwdeniifidung
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losanelalnadu (Hemoslobin) Wuseiuszneu

8. szvuduaedudnuaziamesveingy wu wasdidaiieu yya (Malpighain tuble)
Faduvieagimaiiuemsiusivizdude feinFuunaus vieseudien (Green gland) Alaumnuan
yhnthildudne

9. sruumelavsznoudsetvizmulavansvislumnindediuih Wy wands  melade
witen G wanusasmelaldfessuuvioan (Tracheal system) fiwnsnegiias wusssmelade
yAds (Book lung) Tudniaudusies FslidnuamBuusuung 1 doufuegnanedu Hudu

10. syuvUsTamilUauszaniih 1 ¢ uasiliduussanmmadiusies (Ventral nerver cord)

Y
LYY

NOALUMUANUEIVEIEWT 1 ¢ Wavleloisdudaasyd Wy auaey museney v nduds
Jusiy
& v fd o ¢ o a_ a Y & 1alay o
11, szuvdviugidudaiuenna dniinsufausnangluin wavesngnilulenilywasin
Turaniinisasaiuladindnisfsuwdassuialueie

5. Wduedlunasuini (Phylum Echinodermata)

Echinodermata 1191061130 (echinos +derm = spiny skin) wUadnfmsafifnung Sagendn
doifnmunn udninsatomn wuussuas 7,000 aU3d dsdnedredasy lidudsdn dagoud
ansnasiutne widadufefiaunasmauuuniall Uinegasinans Tsensdbusenly enadl 5 uan
Weounni veiefivunuudsenivdule
dnwaziiddny

1. Usdlun@invesdninguil fiyusne 2 wuu Ae Tannaseiedn damulussosdidusdou
demseuaiquiuladusuiuiond susdsresasuludunvamnesial lifidnuarlid
Udoq

2. sumelsznovdedode 3 4u fuuenifuefivesfiatuiiuns q Unaaulaseing
melu (endoskeleton) Baduusufiuyuiiasapnanduillonesu (mesoderm) Wuiiatuszuy
lasenszanvesdnidnsegndunds uruiiuyuuiawsuiinuy (calcareous spine) Anagiiie

3. awuseenidu 5 daulununsaiin 9 du Sdnwauzidu 5 wan (pentamerous) uaay
LaniBend1 urudesuyaini (ambulaca) fuareilvivie (tube feet) Gadelumsindeuiiniedy
913

a. fisvuurieth (water vascular system) nelusnsniedaaSaunandesialussesiseu
melurteussadetifuanmeuen snuumeuenvesssuuifineidiuld fe wive (tube feet)
dlevinuhutuilfaunsandoulmivemns  melauariuaruddnld  ssuuifedndussuy
lansodn (hydraulic system) @alaifludnslndudu

5. fideasnning uazdifeydess (peritoneum) yagmeluvesiiiveanaasiioad
oeillulast (amoebocyte) aseiadouilor

6. nm3mela o¥easildlunismele fie widendiiamls (skin gl or dermal branchia)
uenantudemelaeen viemnmelaseeTenzmelafienia respiratory tree deiidnuae
Durteunnuausindetunmsmin melalnetdninduareenaniefiniumanaismdn wu nns
melavesUameia
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7. syuuvguieulaiin TanwazanaslUsginn visialiiiae dwnstuielifioToy
Fueeiivimihilaenss

8. MuAue s duwuvanysal snviuau@nlu Class Ophiuroidea Mnuiuemnsazlidl
TN WU AU

9. szuuUsvanidfiduauesiiuiiade uinuidssuuuszavaeumn (nerve ring) auseu
maene st wardduuszamsad (radial nerve) ueneenanUsyammsumiuluidesiivoy e
Suausaniasydesan

10. meAneniiu (dioecious) Heiprdunugiazyiaduiusuuude q agusiinlauLyLLsaz
woy fnswasendidadansufausludmea

6. Inauuwaditgadiuwma (Phylum Platyhelminthes)

Platyhelminthes 1131007191130 (platy + helminth = flat worm) waneds nueufifiasn
wun Tiud wanuueuiiuuy Jeansiy flat worm fivafisnseTinod19dasy Bonmuoufuuy uaznan
Adunesludnidu Benmendiuuy Im&é’mﬂulﬂé’mﬁmﬁaagﬁ’ﬂufﬂLﬁm 130 wazuSnaiupuid
%yuqa wuusgun 20,000 aUad
dnwaziiddny

1. fananasdunuuadedn (bilateral symmetry)

2. fiilovilo 3 Funsudu (triloblastics) lifitesialacoelomate) fie lalfivesinassninenty
Sdnfunilimafuewns wlduuendouty veedadi®ide Wy wawdenedadiafifa
(cuticle) Huuaziiuga videveiien dmiudanziulean (host) wu wedluls, weSia

3. SNNYUUUNNATUNS AL AIUN DY (dorsoventrally) Laiflauany wsvnswda 1wy wens
i IfeuSowsiduudesiiiietuansiitnd iy

4. winiifinsisadineddasvaziienau q fuduiioldlunsindoudl dauwiniidnsedin
LUUUsAR (parasitic type) axliAniiida (cuticle) uidsairsanisadninvesdria viuihitdesdtu
é’umwa?jqLﬁmmﬂﬁwdaamaqaﬁgﬂmﬁa (host)

5. fvemaiuensidudanesiu wieunuuitliauysal finusliimsndn uasnuin
mMahueswanwuueanidu 2-3 uan d@ulunedimfalifiviafueims

6. dnslulnduilisuiinssuiveeorzuansdnvazii (cephalization) fe fuuUszam
aves aiviziuanuidniaryeslninTiuiuegniwuminvesas

7. svuudugne Teteediiunit Inslaunsiie (protonephridia) fdnvailuredivanesu
Tulauazivieluidneendiuuen Jsusznausievieniuenivaievie (protonephridial canal) 91nve
dn 9 dazdivieusnluiuviogos (capillary) fivaneviogesiioadlnslaunFifednuusdusudae
(flame bulb) fuianieadufunszqnegiuluvesine daalunsinlanadreianiiou 3usenin
wawwad (flame cell) msluniavasuranmadivinlifaussdsiinuidgrovoadeilnslawms
o frdneenlusUvewenludefiosarsogluin eagluasenunmurieuazoongnieusnmades
Unfigendn wnAlenes (nephridiopore)

8 lufloYuazildlunismelalasaniy luminUsanazmelauuulildeandiau (anaerobic
respiration) 1y ne3luld Femuiinszurunisiliansueulaeenleduasdunidansaraagly
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$1umege mnuifufureniuensisnieganiiaglustanesdinainliiiedouriudigiemie
szuvduiedshmihiisuanngimelusnelfauns dumniidsdinegsdaszasmela
wuuldeendiay (aerobic respiration) Inemsldfdilunisuaniudeunia

9. szuulszamUsEnoUmEULUsTamMANuni (anterior ganglia) vioUnUsean UawIu
(nerve ring) vutiiJuaueudouszninaduusyavingmuens (longitudinal nerve cord) Faven
TUne179099197188109U 2 14U wazillduUszamaung (transverse nerve) 13ax5e1ning
dulsvamlngjiaose fetersududawuuie 4 veiailn (eye spot)

10. syuvduiuduuvendemelaefiaeuneegludidediu dadunzme (hermaphrodite) &
n1sufausaneludiies (self fertilization) wazUfausuwuudiuda (cross fertilization) wagdinis
aunuguuulilondema lnunisseniv (regeneration)

7. Iduueaadni (Phylum Mollusca)

Mollusca tnamnawiagiu (molluscus = soft) wadn T mnefeddatia FaFundnai
fin Feinazfiiuden (shell) udntunis iuansmanuaadeuaiueiun (calcium carbonate) 3o
vwiladenfansuluidulasssiiegaelusiane ddlulvidumeadan Gonlaemluin ueadard
(mollusk) AdnAudlduavosniug (clams) mesnULAEA (snail) MoB1e (tusk shell) wilnsna |
W wiinndae (squid) wiinanevsendindn (octopus) wagauvzia (chiton) WiaiSenimesuunindn
Fettagtunudnilulidutiinnndt 150,000 aB3d danlngerdvegluiidy uasdundmegluide
WAZULUN
dnuausiiddny

1. 9w Ffvunakauidnann sufvunalugiigaluussmdnilifinsegndundadetu wu
iU 16 WRT ATIENTEUR 6 Was agvinvaneiuilaniu Gevunevi Tuem
Uswanal 1 - 3 i

2. $emegeuin lifudes Usenou dediusng

2.1 duin visrlediduindaauuaunseialiiaiy vuieiadivuig (tentacles)
vnwdiadmiaiaiinn Weuwhiumoesdnidssgndeiiug wu wiln uissdalidaas

2.2 dhuh (foot) udurendunilefiogmeduiioaventral) THindoufiielumu

2.3 fiauefenznislu (visceral mass) GeUsznausesyuueiezina 9

2.4 Bouuuiia (mantle) Hudauns 1 funaauiuasindefiuduluveaniy
(shell) ouruiiavimihfiaiaudenusuariuanuian dudesiiegszniadeuuiiatuion
pTuznelu Senindeauiia (mantle cavity) nmelutpswuuiiaiiton (gill)

3. szvumaiuenaduiuvaunysaife Iun wagvamin maduemnsdndanvasiduy
vieunlundeisesuiig Usenausie Uin Aevies naene1vns nssiwg anld wazninsvin ddey
asraiheesuazsu uenaintu feterzililunsunemsluvinurenesisnuneadiengly Gon
uspan (radula) Belidlludningudus

4. fiesniuiiags (coelom) Tdnwaizanaunnivdeegludnuuzlutessouriila
(pericardial cavity) ¥asls uazeivigduiug



212

5. szuumyuieulainifusyuuida (open dirculation system) Ta3aiiviala 3 ves Ao
993LAa 2 %94 LUALAR 1 1eq agjmaiu@iaﬁjuﬁﬂ% (pericardium) Sdutdanunluauaiusig 9 ve9
1918 wenntiu end Fuunsidlulungsuiden (blood sinus w3e hemocoel) wadiindeon
vowmeadars \Hueadussamesiluludaoseglutnidon (plasma) ssatnglunisuanivdsuufady
Flulwenily (hemocyanin) Fadlasiuiiusendwuailudihgou furmiawinduilfusTulnadu
(hemoglobin) WU MBELAT

6. welalagldiniion (aills) wiaveon (ung) Amdauasidouuiia

7. mMsfuane i lavseiunSisiey (nephridium) 1 %38 2 ¢ Wiee1alliiieeduisien laildnwuy
Huriesnvanethamdaladhlutessevinla  Uanednirmilalnesngnoueniuuiiom
YOILULTA

8. seuuUsram Usenaumeuuuseam (sanglia) 3 ¢ wariliduuszaming (nerve cord)
2 ¢ WdudszamgiivilaosnainanemioUnuszaimanss (cerebral gangliaflugsunuszamdivi
(pedal ganglia) damﬁuﬂszmmjﬁ 2 senanUuUssamanesludslulssameorzaelu (visceral
ganglia) dmduluUssamanesufidnvas i (nerve ring) JousounaonemsaIuv
wihfduaves

9. vne drulngiiinavenduidudifuazdile (dioecious) wiursfialunzing
(hermaphrodite) waza1unsatldsunald (protandry) miﬂﬁau%ﬁ?u duauuumelugavie
aeuoni mnfleglunziaaziiszezdseudisonin nslames (trochophore larva) fe

8. lWauuauudaa (Phylum Annelida)

Annelida 1nanawaghu (annullus = little ring) wUaa1 2uInuUMsoUAB NUIBEY N
U&ea daslulndunewudan f5unedivssnausiaudes (seament %38 somite) wiazUdosndnens
wnuSsmetuaunaendf uasuaninsduldesianelusasnieuen Wudhvarnduie ssuu
Usam swwuuﬁeu‘iaﬁm 9l luaenaanaue TeIvdURUS Gmﬁ%'mﬂuéum?'] 9 AUNADAAG
waziidoruy (septum) fuszminaUdes vhlvidos gnuuseendudiu 9 e amﬂulﬂauumaﬂﬁ
Usumm 15,000 aUTd duuineidosnii 1 Tadiuns aUeMa 3 Wwag wuawﬂummu ¥3n uas
Fuuay
dnunuziidfey

1. sneuvaduUdesegnauiase Jauuinsiuuass®n (bilateral symmetry)

D

2. ilaeutseanidu 3 fu afsienelsenouseiefivesiadelidummiiauns 4 Unaau
og) dadluidudundnilonsnau (drcular muscle ) uagnduniodulubudungruiionuen

3. fsenesmduuniadn 9 Bonin e (setae) Wuansla@u (citin) 1w ldAeunu Jifeste
Ium'imﬁauﬁlﬁzmiwg druldiiounziaiifiosuavuiuvuienislmie (parapodia) Susenin
maduresidldlunsiedeudl wivddiiisenadle o

4. fivesiiiuiaie Fosignuieaniuies Tneflilortu (septum) Augesials melutes
Milveauman (coelomic fluid) ussgegiilisneniglaiuny

5. muiuesauyselduviesinaensnniey

6. sxuunyuisulainduwuula (closed circulatory system) drideniiFunanszd
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slulnaduazaeey

7. mgladunsiilinsowiden

8. szuudumeasfueiorzdudeiizondn waide (nephridia) sgnu&es 9 a 14
wWilSigseturedeaniindeslarnssualaineanuensnanienegiueang (nephridiopores)

9. syuulszamusznaumsUnUszamauss (cerebral ganglia) Ansioiuldusyamlngaiu
784 (ventral nerve cord) mannue1ivessnenie dulszaivgmedundsasiivuyszam
Uszd1Uand (segment ganglia) Uassag 1 Uu

10. wuauldesurssdaidunsing (hermaphrodite) wadn1sufausduda wu ldfounu
Uasidn wandiinisesaivinlaglidewiussesiseu wueuudosurssiniinamwen iy
(dioecious) waznsiasauiivladududuiodemussaydaseu Migondt Wslanes (trochophore)
WU winSos wieanenlsl femmivueuldesiszoiooulnslanes wufsrfumnueadanied
Tungia ilvinTinendotdaiv 2 nduasdesdimnuduiusiuadidlnddn
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6.2 Sudhsaradum (Exploration) ievhanudnlalussdiuniefanufhiaulaas@nu
othatesuiudfinmaunuf AN NS ATRdey nMsRsausRgIufmuaTnadend
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