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¢ A eir sigQaireiler Henflay
;2 £ =gl Gleureilar Besflay
§x12

56

|!

) %12

03. Gerguwd yeiGeumarilar Henflay 3.8 x 107g 9y @b, IasPHeiiaiws
1.6 x 10°%g o&Glwafler Gamgwsser s1iamsoenionaisd Srems.

Gamg wg 5 ar (Na) FTresissesiiay = Na sisp/Olaimcipich Senflay
2155 enflaues
_ 3.819x10%g
 1.66x10% g
=23.00

(NevenFLI LITL BTGV
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7.2 ani apsddaapmid Hewl ey (Relative molecular mass)

OMIBLDLITETGT ELPGUSEIGET BTGB DS L_WGHUIITSEVTE HUDDBIGET ) gwnidbsHer
FWIBT eyssaTTas SreLUGuEdame. Qupamsuies yaes @
VG HFDSG CPuLl_ apewssiser ey CFIES o (HeuTear epeaddsnsertsGea
srewtL@FeTper. earnsblatearn Ceupil L emisser Gt asaTTed
GasresmiLd epevsanmiser Coienauser @ Lb.

ppvsLd g Gsimey apevssmbipramiear Heaslley C - 12 swgnef yamaier
Senflaflen 1/12 @)eir e1$gemen oL ki@ eTend GO U@L 1w Qupyionemd 96
GO%s apawagBer evews Caraneuilen F1T ppeEdmPnIS Genfley eTemiiLi(Bib.

FrigpVSEEPYS Henflay (M) = APESLD GG DFTEme epevddnlair Bewhay

= x 2C srgpraten Beate

“

2 gagewTions  suetelgmens (B (CO,) apavsempPlar o aweniowner  Hewflay
7.31x 107 g y@Lb. ST amiGleurePlen Hewllay 1.7 x 107 g gy @Lb.

CO,; apadamBlar Bt
starGeu CO, afleir aniiapevdsnpmnis Hellay = B Pl Sewiley

% x 2 C igmyailer Ganfley

7.31 x 10%g

1 ;
2 x1.70 x 102
12 g

=44
sroeisGenila; Gurey Fiippasampnis Besflaln@h swfeda.

B epvdgmpler (H0) Denfley 2.99 x 10 g @, IyepysPaiamg 1.66 x 102 g ‘
2G> pilar sntapesampPns Bewlieneaud Fneuns.

(H,0) ofleir smiapews smppis Semflay = 120 epevSa i §lewilay

<2 ewisBenflasew s
299X 107 g

1.66x 10% g

= 18

GUELIFLT Liml L
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FritpssmpnIs Sefleraud; senllssed

wiGseyib Goiemaiuilest @p@a&%@gé G&SBob CsAubl_S51 g6 snicpSImDDIS
sienflw qpgub. gClarailey apdampayerer yemssailes FTIgIS

Fenflenaig

Fesflaysalien s HS0sT1sGW FritpessmpPns Gewilan@L.

2 gmgewrons H,O (B7) epevdsmples @uenar( H (eosmoam) SyamissenL e @@ O
(L O61) Hyevy Lewammsali’ Gereng. erarGa H,O @)eir smigpevdonnis Fewilay
STHILIG QIR WBTF AWUSFNMSGID R PLFF6HT Sigmyaligith FTIEDIS

Benfloysallar o (& 0IFTOSWTGLD.

smiams Baflayser H - 15 0 - 16 ereruigmed Frlar FrippdsmPNs Benianalls

el mLomnl SenflsHeuid.

P ugTigghsaier sriapasampPpis Herflojsmar o L aramesy 7.1 6

HO=2x1+16=18

SIUUL (HETaTSI.
oy auenemr 1.2 ey usTigshiseer 1T apawsmnns Hewfay
1. @gmsaHT H, 2 x =2
2. ®OBSTFET N, 2x 14 =28
3. QL Paer 0, 2 x 16 = 32
4. sauetQgT sl (B Co, (1x12) + 2x16)= 44
5. BepsGans CH.O. (6x12) + (12x1) + (6x16) =180

nntmd 0l

ereumd Garmaiseler FriapassmpDnid Donliosamans &eafsEs.

01.

02.

03.

NH, (9/Gromesfiwinm)

smigmisHesfiajser  H-1;N-14

H,SO, (FeyMésdevid)
sniegisHetioyser  H-1;0-16;5-32

C H,0, (#$&Cons)

12522711

@eveusls LT pre
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FToaisFenfleyser 1;C-12; 0-16

NaCl (Gsmguwib &Gammengl ®) Gunep ywerGsienaiser ALOGS T ) SGTTH UG

Qe snews angalCaCu  stewliL@Saper. swer sTwssBed  Na' , CI

QHWeTET FrELILGD  eTafl  aIBSS 56 GPILReuSET epevd  jeubBleT

GBS eTupSLILGD. @eieumprar  Catenauseier &SP IF5S515EG M BewflGeu
FIT APpVSGT DG BewNainss Gamrarar (i,
Na-23 ; Cl-355

NaCl @)eir #5508 Hawlay

1]
[ ]
ot
Led
L
Lh

timd 02

Weraupd Coiemeauseler :s815 Denflovaus snems.

01. MgO (seaf@uib el as’ @)
FramISGentieyser O - 16 ; Mg - 24

02. CaCo, (sev&wid sruBarm))
FmIemisFenflajser  C-12 ; O-16;Ca-40

03. K,8O, (Qumppr@wid sevBLipmi)
FmyamisSenfloyser O - 168 - 32:K-39

TESCUTE  ApvESaFuD  yHeT sirgmigSeanfialngsd swwrer  Fewhaa
Sgmbsafley Bpigg QuUPLILGUIIL &1 jeupPaysrar gy SHaflas eTavrentsaens
@Cr CupoTTSmss QsTamy BLL®SE STewTevib.

£ C TR

Mg
12g \ /24g
H

6.022 x 10%

e >/

@ Eevarsdy LITL_BT6V
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233 Cuneny eTHSCTH LUSTISSSB MG FTiApEFIDDIS FewlialD@F FLOLOTET
Deslevauy Bumbseisy HnSCsRESILGOL S5 Gl TLLSTISSLOTEN®HLILIGID
P@eTer epevdsagsaiet eaneiisms g@GrueTaTaTSTIHLILIDSS ETERTGVITLD.
P CByap. alehesranurer @by Qur HaustsGrr ey Glsarralléd (LpsLons
@) ibioTfleds Qupiorerd syeusnsBom IPleS eTem e pssLILIBILD.

I
H, ch

@
co,

/

\ | 6022x10% D/

PGV E G DI FGT /

50, H,S0,

sH0UTE  apmis Osmdreriul Gerar  @uborledl Gupnoramb 6.022 x 108
UG T @)FHETaL LWeETU@RSSUILGL GPI6 L &b

apsv (mole)

uaGan BLeugsmasailar Gurg ustidsnseleaT Iyere) Hewrs 5L Baueismig
GpU@D. Jeupnier LT @f el i@, @ LEG LSSEmEGT TSl
12 yssshsomars GOs@h. @6s Curdm sraselar aamefidmsamu Mb
eTgith yerafl L e sewEHL L@, FiuGss IyewFle USTIGSSSI6T aranal
STl BeusN@GL LWGTURSSLILIGLD a0 eLpev GTerILI(BILD.

D@sswns 1200 g stuaflar C - 12 swsrafliieh L mEGLD N
GTETEn 560 B @ F FLOGTTET GIERTGHTISOFUITET TSSO GG/ LN TE b
SONG WSS QEnET@ETaT USTISSSSHE H6Ta LIS TAISSS BT eLped
TG 2JGOLPpSHSBLILIBILD.

wiGseQonm USTISSSBH @ apaied L BEWGTET g LiiemL 26V & Bai 65T
sremenfisans wifleSunegi_ a1 g 6.022 x 107 gevag eustsGrm miledis G F
FLOGTTGLD.

@iy Uit ufled 6155 Gleum(p APVES B GOTHILD F1IeEnIs B esialD G&
Fwowrer  Seflevey @ombselp QupluGi S5 HPD R0 /ST LGV
oygmaugl 6.022 x 10° yewysser oL mSWIHSGLD. aThsGeurm CaieneuulleTsid

@Gavauslt UTL B @

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



ETiRpEHPNIS Beanflalp @ Fwemer Denlloas Humbseln QUDLILFELIL S5
BB @B AP APpVSInDISET HySTAIS 6.022 X 10° opevddnmisar BB BEGLD.
ALPREFTDISNTES STETILPL apevsOioreren ybesg GxienaGumamier eLpeu
TIPS SEH CLHVSIDID PGV TS LD

BB aped aTavefidamsuilen LGL@ar LdamD o STIETSSET apevLd @515 5
Gl remarevaLh.

2 @w&leb Glongsid 1000 hsvellwar erevanser @) pLiLgTss CsmarGaimth. IS ET

LSS aueaITs a1pgiBl_sg 1000 thevadwasr = 1000 x 106 = 10° R(H eped Qafliiysar
@uiereransefien._ Gu LS TBSNEFILGO 551 @ etenans@s KenL &G Lb.

6.022x10%

10°
6.022x10"
602200000000000

@afiiyseiar eramenflaens =

RG apre GPlESLLGL  eTavaiSens Wead QuiLg TS V)5 1200)))
S5 (Beug QaGeurar srilwwew. aTarGas apae yaradllBeusn@ GeaunFew
aflupepser aswreTiiL@agean®. wTGse G APVSS TG 9jevy pEavS
sallILsHE e sTigysHalaa Sombsels BnsCs@LILg UDMIGT G(Ih
Gp@pUTGLd. o gngewions CFmgwisFer F1rsmISHanflay 23 9y @Lb.

9igmeugl | mol Gemgunb ey =23 g Gamguih

wnGggyh Coienaniar @ apavssmpPns apeeLs Cunieisp@ ois6r apadsmpms
Bewllallp @& swearten Heshenay Hamibsefisn Bnis0s 555 Goua(BLd. o FTITLOTS
G5 Gar&lan (CH,,0,) Friepassmpnsdeaniea 180 2y@iLb.

1 apavdsmpny epev & e@5sBaTa = 180 g

apsdi Hswllay (Molar mass)

2B Gunen wiCsa@onms USTISHSE e @05 epedlenr Hanflay apai Dewflay
STGTLILI(BILD.

FsnggygGleniialln Car yeeg) riepawdsmpnis BeaflalnBsr Sewfaama. eTesflgyLb

i Geflalng HywGan@. @) apaIS@ Homd (g mol') g wpRIHS
&Cevn&gmb (kg mol') erewrs @GP NI

@ Bovarsls Lm_mred |
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1. GamygwsRHer FTIe9is % enlley = 23

ComywsBer apevis Henflay = 23 g mol”!
2; SISO TTL &L 1967 Fiepevddmmmnid Hewtley = 44
srLefGITL enal’ 19 61 epevis Haufley = 44 g mol”!

wiGssb@on® USTISSSHD sreTlL@L  UFTISsSHSET  erees  (epad
eTevTaIGenseanw) giesieusnsns Nareaumib Ggmilenerl LweTLIEHSSTLD.

GP$s LUsTISSSHe Banle) (M)
QLILSTiSS5DaT epevi Hanflay (M)

LISTTSSSB T yarey (pped eTemenliseans) =

II

sTLIG e FTTess S entla) 12

STLIGNGT epevig Hewsiloy 12 g mol”!

01. 4 epev sTUGN L BIBUGTET JjaISFNGT CTERTRISMSDILIS ST,
1 ppad srueey Sy mBluyeienr Jyemidselen aamanisbeans = 6.022 x 107
4 aped sTUHey Sy BB GeTer Jyemissaler aramaniisans =6.022x 107 x 4
= 2.4088 x 10*

02. 5 apwEsmpdm) epew STUSTCITT  enal’ 196 L mGlyarar
1. apvdammisale eeusTeanllbamEanils &Tes. ]
2. Qorss Iemisseicn craamlismasamws: HTas.

3. L DIt IYGYSHANGT TERTETHIHESUIS &HTCETS.

L 1 apavsspmn eped CO, @G eLpevddanisailct cTewmewishans
=6.022 x 10%
5 apssmpm eped CO, @ayeirar epevdsnnisafic eTeuesemd
=6.022x 10¥x 5

=30.110 x 10%
=3.011x 10>
II. CO,apavsamplayerer Qorss gmisseiiar eaentisems =3

5 mol CO, ppavsamPlayerar yemysaeiiar Glonss eemenfsams
=3011x10%x3
=9.033x 10*

@avarFs LT HIew
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1.

03.

04.

0s.

06.

D

CO, epvsamplaieiter gL Faest oamissailan eTeentses =2

5 aped CO, @ayerer L FlFeit oespsaalcs eraiesidsans
=3.011x10*x2
=6.022 x 10*

srueflen eapewis Hewfley 12 ¢ mol' y@b. 10 g smuefled oL miSuyerer

USTTSSSBIGT TS FTeoums.

12 g sruefley oy miSyerer USTISSSSHT 2jaTa = 1 mol
; . s S 1 mol
10 g sruefleh oy_miIBluyeren LSTISSST e aTe, = 5 x10 g
g
=0.83 mol

0.1 mol CO, @)6d 9L mBu6Tar LGV s mIHETGT CTERTERHSEN SIS &Tav5TS.
1 mol CO, @)evieiran eLpevdianmisailar cTeoentseands =6.022 x 10%
0.1 mol CO, @aweirar epevddnmiFalles cTesresstsens
=6.022 x 10* x 0.1 mol / 1 mol
=6.022 x 10%

@L_Fgatlar (0,) smigpewssapnis Henfley 32 %@m 10 g O, @auemen epevs

o )] S GITIGET GTGROTGESN %G SEUIS &GS,

32 g O, Qavieiren ppasdnpisaneaT eTamaiidansd = 6.022 x 102

10 g O, @ayeirer ppavddnpsaficn craewiigens =6.022x 108 x10g/32 g
=1.88 x 10%

HO @& ppavifenfiey 18 g mol' @b, 20 g HO @& oy mBuyerer

USTTSSS B 6T DaTenaUs &HTEuTE.

18 g H,O @auairenr UsTissSB e Hyarey = 1 mol
1 mol
20 g H,0 @aveiren LgmigssSen dorey = 18g x20g
- 1.11 mol

Eeveuss LT Frey
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07. 22gCO, afled L BB 6TarT USTTSSSHGT SjTHIS &TeoNS%.
(CO, allar apeviig Gewsfley 44 g mol)

44 ¢ CO, @6b oy mIGlujeiTar LISTISSSB e yeney =1 mol
X y - AL 1 mol
22 g CO, @0 L mIGueiTen LISMTSSSBGT )6ma] = 1 x22g
g
= 0.5 mol

Cupuy ferges e SwaTum &L L1 LT ®SSujd

BEEeTLD.
L m n = epe eTenTenllGeand
: s 2 m = UsTigHer Hewiley
44 g mol” M = ugnis@er apavi Hewlley
= 0.5 mol

08. 24 g C @& yLmByerer USTISSSST yoreveusd siews. C uler
epevi@enilay 12 g mol! :

12gC @)ev oy_miGlueiranr LISTTSSSH 6T femey =1 mol
24 g C @ev L_mGBueiar LISTISSSS 6 apsmy‘; = 11];0] x24 g
B =2 mol :
@Fe@art e GLomy FLoETUTL L L LweTU(RSSuLd Bissetb.
m
n=—
M
MR )
12 g mol”
= 2 mol

@evauss Lim_gsy
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&

Qurl!ﬂlllq

Siemsser DsFFPW  gewlldansstleanraugre eupPlen Hesflajseer g
kg Gumeap sev@sarey GG usHGL LB ewrs CQsMay Qeduwmiu’ L
<2yewy) Glaurelenr Gewfley sniLns 61(BHSSTSHHLILIGILD.

spEITVEHD YausHenlla) Hewsns sTuetr - 12 Fwgnefuller
gisPenflafesr 1/12 ki@ LWL B SSLILIBS DS

apvs Syewyleunarpler Genfla) C - 12 Fwgnet ggmidlaunarer Hesflalles
1/12 woL_mi@ &miLns e1ggement ol i@ 61638 b ppevsSSeT FTIamIs
Fewfleum@Lp.

ppalrandle FmssSenia; Sombsefler QupLLIGLOL S5 B
6.022 x 107 gygmudser L mSuIBEGw. @ablaicmanisass 2 asTsam
oalad) ererL i (HILD.

epastlorardler wwg Osiameabuiaifear sriapassmpnis Seanflay
Sombsefled GCuUpluEOL g5 P 6022 x 10 apevdsmpiser
2 L_BI& U (155 @Lb.

USTigSSBleT earencud GOINIGLD #icuGss Sjew@ aped 2 @Lb.
5355015 FnIS0lsBHssiiu’ L sruefler C - 12 swgrehular 12.00 g @6
DL_BIENYGITOT 9]G80I5S5aTIGHT GTaosTawsldhendHdh @ FLOLOTE 6TGHI6wISeS LG LI
ASBYEEET YV PRSI DG CFTERI(HeTeT LISTISSLD R P
GTGOTLILI(BILD.

wiGsepitd USTISSSTT @@ pedled YL BIGLD YIGLILIHL . e GHeNest
sresmenfiGens wrPlelum@gb. g 6.022 x 107 (yeausrsGrraler wrplas))
SGF FLOGIIGLD.

wiGsaId LSTTESSP @ apadler Beanlay epwidSeniley erar @b,
@8 ogssarTEGaT YOS ApeVsIDIFMTTECeUT @) (BEFTLD. ApavT
Slenflailelr 2ev@ gmol’ gy,@Lb.

wrGHab LUSTTSSSH T eLpev
TevsTeRR S s = SHLILBTiSsSS e Genila) (m)
SLILBTISSSBIeH epevii Hawfiay (M)
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Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



01.

02.

Slareu@d Ceianausalar smiepewdsmPnis Henlajsamard sners.

i CH,OH (Quoewged 2yn&Bame)

ii. CS, (BrualFasenLil ()

i, en, (9&Crein)

iv, CH,COOH (SyFnPlssLblevid)

V. C,H,0, (58 Core)

Vi CO(NH,), (wolwim)

Vii. CH,0, (yavLifenr)

viii.  HNO, (553 %S5 LHeuLD)

ix. ccl, (smuersrmn @ CarmenyL B)
X. CHNO, (ur@ppGromev)

(smrgmig@enfiaser: H-1,C-12,N-14,0-16,5-32)

Heraumid Geiancusaliar ppevis@enfioysemennd &mesms.

i. CO, (B1uafClrT enal” (B)

ii. NaCl (Comgund @CGermeng” (3)

iii. CaCo, (Bv@uwitb smLCaTDmi)

iv. NH,Cl (<Cuneflwid @&Carmengl ®)
v. Mg.N, (osafQlwid epsGeana B)
vi. H,S (gaosen sevau’ B)

vii.  AICI (Sayblaflud &Gerrenri” 3)
viii. (NH,),CO, (2Cuomafluitd srLGanmy)
ix. CuSO, (QeliyseaCupmy)

X, Na,C,0, (Cemgwib e sGaummy)

(snremig@enflayser : H-1, C-12,N-14,0 - 16, Na - 23, Mg-24, Al-27,8 -
32,C1-35)
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03.

i. 12gwsafPusSea (Mg) L mBuerar wasafFuUsHeT aped cTavTenilsans
g o

ii. 10 g sev®uwid sTUGamdPled (CaCO,) L BRETOT APGH GTGHITERIISS
wIng ?

iii. 5 aped STLACIT @& ge (CO,) L BBujener sTUGCITT &L ()

. APV T DI FOTGHT GTGRTERTIBEDS WG] ?
iv. 4mol $ileb (H,0) oy_m@ueren Bt epowssmpsefesr cremenilbens wigi ?
v. 2mol ylwr (CO(NH,),) @ar Senflay e1ssmar Sumbsarn@Lb ?

04. areumd gaiGeun Coramanfeagid @@ apiled HmFuerenr O
(@L_Pgerm) gl ppevsailes eTanteniiSans wng ?

i. AlLO, il. Co, ik CLO,
iv.  CH,COOH v.  Ba(PO,),

g;@}g;@&mﬂw VG - Atomic mass unit

&1 9)gvpls 5 ewfley - Relative atomic mass

FmIT @Wé%@@}.ﬁ. Sanflay - Relative molecular mass

yeusrsGrr wrled - Avogadro constant

PGV - Mole

opeissenfia - Molar mass

@ eveusds LTl girsd
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mGsaflar Cungeiueyser LpP @siuens fuser OsfEs O mem BHUGSET
P e LIeuBIF6T BL B LIMFEISeT. Hvauplalery e ufew Neteupid
UL ufled FERURSE.

erau st &b ALILIEIS6T a_uﬂ@armrr &uﬂgpmn GTGITLIG) ng_m_ﬁw 2 BIEG)
HBSSISFDT (LPEHTHQUSEHS.

® Gamyfl wpr enr_
¢ Hess Gefes iy uiled eeussiiu Gerer o urmR G wneer 2.1 aSeS g
HSPPUILIL L. @ pwiiLiGs.

¢ ueerdirésanSsTeT QUL ST Lipers auniibs o uiF sa®

Qg1 prisar oyBEgeTer 255 sl Quevyser Camfl apl e Qgm_diien
BB SG CUITBSSAMSE ? (Ll L DL ETESLILL L T Hev aumgmiseier
Sarei o uiperareup e @ uicvLjseners STl (GIb Camfla@ers Ceuafeupib.

ABRCurEST oL SBES SOOI L @epuliugFQunsy  hass
Gelles 1y uiisprar pawm srevh Guemtiul B Quirpgsiomar a9s8H6w CeauQmmap
uGuieT 21 gy’ QegussaiseT apevib  yFeT o uilgpairer  (Quichen L
DU T8 FHGTLD.

uemilTE  SEMSHTET  QUBLBISET LpTUES o ufité Fau(RsaneS B
Gauprésiiu’ L. DNA  ererliu@on o uifgemues tpavds pisenenr  GeuGlpirgs
QuEtler sawsGla’ Cesqish apsians ymEueT Quuevysenend Glsmesr_
HSlw ymiSsamears Csnppiedé@d @pam umbu@IuR@GS CSTAEL L eapevid
ST Pl (emens).

Seuumpmiiier  4p  yeugrellysmer wISHIb  oyig UL LTss Gl messt(R)
o dmareraney updlw  GCpefleurargid o piBwmeng)iomer WP YSEFES  UFHSED
QuevrsClsTarblneiLig o Basess@ MBS HSELD.
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@@ 2 uligpeiren aﬁﬁm Gmm_nu@gﬁ @mﬁ;
mug,g}mm LWL SSEm L GueL STt Ul g upLIGSSIS.

Smser UlQUALGSHL ymSOueLFer wiapeDYd 2 TG GeIDaeT
eTeveTE FHSALILRISNQILD STealicng). eTaligiib FHe o uNTeVEGLD RETRI WS
e o prBuysaner ynsGs Qeuafssil B Gz Garenar o ulligmElenwiib
o ulgpp  OumheneTLD Qsefours Gaugu®ss wHYWTS FHSTUILGSEELD
sreTOL@Sener. @@eaupp SBSH e LTL misele Friser sHLIiseT. '

o u@merareney GETL_ LTS QUITHMTS IDNSCIHTaTNNSIIg U QUIGHLISET. HSTAUS
o gmiIGsalles Pl fuweys6r LN6TeUHLOTHI,

B P(LPEISELOLIL]

Gunseneost

FOUTFLD

2 MIGSITTFRULD @)OWLITSESH(LPLD
sflauspmev

SO Fa|

@ e 16lLBSSLD

erigfuyLd aflHsSuyLd
@enFaunssD

urpbLflWpLh FafLiLjLD
8.1 ®sv gpagmussmiot’iy (Cellular Organization)
gofsse (Unicellular) oym@seflen s L @wlious SGIILOL S5 el sSoL

Puaypeanyh  Castew® oS  CbeTseIaTH
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