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@uug 30 HEFlen SL&ESH 18 LOMHD HTeUG (30+1.66=18 ) , 18
LIGSEHEL NETCHTEE Bpedl @ Trilw sLbg eNGSHMS. Silulg
12 gr&senenyd MNeTCerim&&E &GMOMI 6uF 12 x 18 = 216 LOTHLD = 18

QUHELD PEHMG. HlweT qHFUILSSHD GLPeLeUHTL @Qhg Hevmeass
RLLEHOL Qaul(puyenell  eHIULSSD  &peTm  wN(BLD  Spbu
ALSHDG Uy 18 QUHEFD HHDGH. QHeTed QHS 18 6T60TLING [HLD
@Ep,r},mg,as@é,@m ceame: sG55 18 GOl a@g,gas&mrraaamn
PBSST BMVgHe Qs MNbHS QBHSE]. ML AUSDGS QIS
61601 QUWIT  606USHSHATIEVEN6EL. F(HLOMTEL SHMELGHEHIL HIT6T  LIEhFMMRISLD
2 (HeUTHGLD CUTE HS @5@6}4&@ @U@ eteoT QUWIFIL L 60TIj.

AUl SHiweT L L GmE &ausslh Qs Qurr@gd gblj]u_lm
@@ UTHLD (3.33 S&F) BH&J 247 &LV Y6T(HEET Y @GLD. 61631 @@asarr
5,rr61)g,5](261)6uJ SUMGHH(HGHOMTHET.  6T6o1Ger  HM6dT (LD (HS6IT
TPSBIGSHET 2 (HOUTSEHIL QTG 247  6T(SBISHDET 2 (HUTEHS)
Qm&HOT. Qhs &HMIGHEG CHHWMOE GLOFl SHEULLD ePLPSL CUMEGLD
SMLEHMG &HENES  (LPIGUITG). CODGD  (LP6ITEUTT  SIEMETTEUEMITILLD
Sellq UL 6T Q6eVMIENS 6UMT BHLHG . 6UTEHI Liend GleU6L6L (LPLgUITE).
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

&uj]Ij a@g)gﬂ&;asm 6T€6TIJQ_| &ML IIL_L 6U6mI60T (per|0d|c table) .
BMLHHGEGD 2 UNHEGSD CSTLIY 2 6Ma1gl. Galsld, SIJD, &TeVLD
CPTMILD e@eTmIS Gamsrm| Meierlil Nenebgl QHESLD. Gaisld = HTLD x
BMeVLD. 67601 e60TMI LOOAMTEITND NfBSH QHBSSTEI. &HBSSTS (information)
AGHS ST LD (Galaxy) LDEVITTHS g,@mmg,ﬂeﬂ@mgj (Big bang) &M6LLD
SHTDOIESEMS 6T6ITLG| HLO(LPEML UL "SH" 6TEDILD 6T(LPSSEL 2 6rTen &LAlLISSl6D
STOINEEDS. SihS &P eT6iTug ST Gleuigl Hspbs QL Lb
(§lauLd). &LHUILD eT6ITLIB) 6TSIQLD JHMSHELEV. SIFEOIHHSI ST6 M6 SSHILD
UBSHBEEDGI. TGN ST PTL  QUGSEHS CUMTPSI (Pl 16l

UG, Qb LD LO6LIHS @LQQG&@E}@J (Pressure ) cou@g,g,m
2 (Heumdl (LpFHedled HabuIg &HHD HMe. FHFD 6TOILG HTHLD

(Frequency) . @bH& BTSHLD 6T6TLISH| Q&ML MISIUI & (IH6T0ILD ST6IT ST6VLD Sy JLOLILD.

BTEHSH0(BHGH NDHSHS Ser Gauerl (Space) , QaULILILD (heat) , STHMI (Air)
eperll (Light), eTéoTLI6n. SihG CleuailuNed QbH&H HembdLNl (LPGHEL HeviloLd

Hydrogen Bilwid. @y &WSHD Qb s smeod Ufhg eNflhgl
BIT6TIE SOMGETS (Swasthik) CQUITeT ON&HSHE6L (Golden ratio) eNFHMG).
ShG QUTeT QNHHHHL &6t QHE UL (LD, QHS 2 60&6L 2 6iT6rN
2 uNflenTmiseletr Q&6 &6M6dT LIFILDMTEIIMIS EBLD 2 6Terg).

13=13
21 x21

5x5 /

"/—\ ﬁ ‘
(e

/

\) 7
. // |

D
¥
®
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

~

=) “:  ‘

"9" uH QG QuTeT N&HGLD HLOSHEG AMNSGLD. 1, 2, 3, 5, 8, 13,
21, ... SIBMEUG H+1=2,2+1=3,3+2=5,5+3=8,8+5=13,13+8=21
...... @ug aflhg QsMEICL QHEGL. QhE SHESHEGSHET 6METHEILD
BLO&G JD&TGE QGFIWLLD 6TaTUS] M6 QIbS "I TEMILD 6T(LRSEH6sT SMLILY.
Auug Qumer aNHGSHSH6L aNflhe GV LD, HYIDLSSHEL &(HEOLOUITE
Qeuluns Q@mEbHE. G Ulgluquitd Gellibe STOOTE QEHHS |
3(H55(05HS HNMIGTE, HeoNdmgem CFIHg CEFILOMISEN 61601 2_ (I 6501(H
gy GHWeTSaTEHaD, CHTAMRISATTEHELD, HIEN6TT CHTOTRISETTSHE LD
CoMy &5aus&He 2 (heuTHG. B &IMsGeaNd @& Cumed
STEUTEUOIDM G [FIULI6TTS EHLD, CHITEMRIG EHLD 2 (Ih6UT 6T
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

@;’r)g, GCamemmsailev Henm g@asm 2 6o 2 GeVMSIRIGENT [r)@s)‘jlei) Q&a’rrgu
SMUBS 2 [HEMENL ST SbS STLHS 2 CEOMs 2 (hETIENL &6 STedm
6:rrg,g,rr;|aamrras orwgl.  Gilweield, oHs SMUGS 2Ceons
2_(IH6UT6nL &6 Q(HSHHME).

Exosphere

Ea rth's Thermosphere

Mesosphere

Laye rs Stratosphere

Troposphere

Lithosphere

Crust 071 00km Asthenosphere

Outer Core |

Inner Core
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

BLd LA, Bleom Gumetm GCamenseT HLpdE GCLoM& L &lpem) Cl&meuor(h
A@wuusTeL Ced LD Geflijhd 2 emefl(h&H@GWL  Cleuliun  CeuaGul
Supburs  QAFHHWMOL  cpaflemwl  QeuaNiL(BSHSHIEUHELEMCV.  SY,60TT6D
&IlWersem CMEG HPEsTE (qHILUMSHL SHOHMIQUSTEL 2 66l ([h&HESLD
SuNpyser Qeuel HerbN &wl epefll 2 6TamemeusaTEe D, GeuLiLLD
58585 GalqILIMEUGETTSHELD 2_6IT6E).

Heomeyd, Yl Hips@ CmeETs &eim CETan(h SHNES
CLM&Ts & fllenss &HM& Qs 2 6Teng).
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Orbit tilted
5 degrees

4660 Gflwesr CMHG &W&HETe &Heim Qame@k CLmHE
H&HETSH 65 MDUWIGHMS LOWILNS C&Me(h &NHMIS C&Teu(h 2 6Teng).
8  QUMGUWITET  F&HGHET  HENANISHGSS  QHFILTDD  SMETSHGILI
QUTBL ST  (fleud) QuWIsHS CeTE(n 2 6Teng. 6T
WSS (Bh& QallgH5HS HaTbLN JNETHHILD HIEN&HEGHS CH[FI%H
Salgl QuUTEGLSeTTS wIMN o heou®G Henlh  &IULETSTSeLD,
L LO&aTT&E D, Heomseemmae|n rml eT6iml &MhGHLOms LTHIUICHT SieoTm)
CQeuafl auhd Quissd HTm SiHG G MOWSHSHTL H(HLOU FJHS
STONSS & ([HEWILD U "I 6TILD 6T(PSEH6L L KIS Q([HSSHMGI.

MOTION OF EARTH AND SUN AROUND THE MILKY WAY

North Celestial Pole

North Galactic Pole

North Ecliptic Péle

‘Spead-of Earth's rotation at equator = 0.465 km/s
Speed of Earth around Sun =30 km/s AR j
. -Speed of Sun around Milky Way = 230km/s
Sun is approximately 26,000 light véar; from Galactic Center

Diagram not to scale L Background Image Credit: ESQ/S. Brunier
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Qs "9I" 2 (HeUMeT 6U6m BHLO(LPEML LI, BHLD(LPL 63T 6UMLDHE Hlareor
ABHH(HS5S UMILIL G6LEM6V. €J63T 6T6IMTEL "Of" 2 (H6UTEI HT6VHH6L
Aeorsyild 2 uNFHEGar Qevemev. H(peueTEpel] CFTssTenTg CLITEL "SI" (LPFH6L
ClewTen eemIy 247 61(LPSHGISHEHLD DG FOUMISS (LPTTCH QhEEE Falg Ll
SINQNLIGL 2_650T60LDG6IT &IT60T.

Opposite Poles Attract
Bl = Bl =

Same Poles Repel

wog

5cm

13cm

@\6TEMILD "S1" 6TEMILD SIHITL LDELTENETT 1. EUS Sl6L Q6TTEMILD HMHMISCGTeren
Geueunrquig Hemmwl QHSHMEI. 6T LD6VTE6H BHT6oIG SHJMiSeNeD LD
&HIIID LOIWID @G BTSI0 SM6DT 2 6T6NS).
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Globular clusters

-
Carina /
/ 2000 LY —» =—

< . 400 LY —» =—

Central - - Thin layer

bar e 3 - . oOfdust
~ . . .
, ( / Nuclear bulge 2
' , ' 426,000 LY
.

Cygnus
Perseus

gD QHNHHON(BHGH QLG CHTHEI SIHHEL M6 2 6T6ng|. LDMHM
CLOGITM SIRIGENET G6UTEL HT6tT HJHH (b FHJHMS LB "o"
QG ULDTEHEGTISHET. SHG &SI (WPIgUD QL 5HOBHE @@ UBHEHms
(horizontal) G&MTL_emL 6J60T CUITL L MI&6T. G601 (LPementuiled 6(h 90 H&f
Coammished e(h GM&HGS CHTE. sTeuauene] G  eileuuresnlenen
glwmen CamensHe0 Lilhgl C&mesor_med @\6leerne &I6L6OILILDTES 62([h "S"
QQEUSHMS (NS 6(PSHITSH Q&S (LPIGUD? . Qg gGsm CuTEHD
GUTEHEL FELGHEFFTEHET  N(NDHHISHMET  AllgSGLD GUTH QUL LoMS
QL QL (1PEGISSTS , Slgdd (Wigwimoed wroil , LrHM Qhd (LRSS
AbHSHTE helear ANEGISHT SHEn(hUlgsHS oMU TS FamILIUTEHM6NT
Henerrssmed  Af&a5SM0T  CHTOAIMEDGH. @eauene] OUSLOTS
Comanmiseaner CUTHMH CUTEHD &am (PIGUTH. GHODHSHE 2600
QUBL RIS QBMTLIhH& HeuHTeiHSmed L (HGLD @elelere] &I60eOILILDT6T
SENSGSHEHL 6T "' M6 2 (HheUTHS (PlgUd. &HWSHONBHE SibHS
Qumstt &g eifley (Wigu|d QLD SmesT B GflesilstT &5 eMLOIWILD.
IHS &6 MLUWISSHET MDIIGMSG FMHMGSHT6HT BHLD G FlUI6 SHLp6TM)
Q&TeaEuGL Neir CHTEHEA iy CUM ML &M QHT6NE N6 ChHTHES
aNflhgi Qamesu(h QFLAMG).

www.djsadhu.com
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

SITILSH6L 2 (HeUM6sT G FII6hHT H6oT GOGLOUSSEHIL 60T UL  F&E)
SIMLHFHEL 60T (magnetic field) (DL @(HMSHSE Comeo 6T CHTSHE
allenghg Q&M 2 6engl. SihG FoHHenuwiGSHe LemafuNedl(phHgl HLD
SIGHTL LDeLTEN6T emLouiLDmenr HleugSleot Gamewid 13.33 HAN. (13 & 20
minutes). BLD LLLOWT6ST S1F8&, LOMHMILD & Flulsoest HEFHEGLD 2_6men Ceumium(y
24 §&fl. s5HOLWSHOGD LLOUNGT SFHEGSLD FHHMLOUISH60T
&F&ESHGLD Coumium(h 33.33 HAF. QbS &60015E & EhL 60T Salq Ul HL_(HLOTEITLD
ST6dT HLD HHLOUY THAW CHMUINED. SH6L QAHMNHG CHTEHH &T&E6L L (HLD
ML 6MLLI LDEMMSHFH @) (HLILITTSHe6NT.

Ljsuard

CLUSTER b
SOUTH

% POLE_
+ Gosabimae) 0 2 \

L % e (Aniam)

éﬂg)Lblj Gemufled Top view.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
b6 Hengseallett CHTUTRISEHLD 6260TMIGEHTOIM CHITSH QHEHSHTEH
alled QH&HGLD. QG eSS Heotesid GLIT6V ( Galaxy) SIEHUTL LDEVIT6MELUS
G&M&HS FalqUIF|. SI6VTL & S\60T 6MLDILIGS6L IT6oT HLJTE]T Henrew Q(HSGSLD.

Beor, Ui, &Hlwer, &&H emwwid Camen  CaumunGL Qb
QuUITeTaN &S S He6tT SFOHMISHES SilgLiLienL. L hluTesr GCLoGev 36000 2 WITHSHMHS
@(h UTHSTUL euemenild @QH&HGLD. Qb UMGHSMLL 6UMETUISHNS S
el 6D 2 6MGeT euUHSHTID, 6THHG FMDLL PHAMMNEL. HCH
Gumed  UOWNO®BHE — 6ThHE  QUThEHD — SIbHF 36,000 KM

10000 km-

ATMOSPHERE'S
~ LAYERS

EXOSPHERE
500 km The outermost -I-a'fe r.Hasa
very low density,

IONOSPHERE, === s
In this layer appear the Northern

Lights. Its high temperature (1.500
80 km

deegres) destroys the meteorites.,
MESOSPHERE. " —————— -
- lii is the coolest layer of the atmosphere
50 km [-80® deegres). |
STRATOSPHERE .
It's contains the ozone layer that protects Earth
12 km - from ultraviolet rays.

CRre s : /: !, In this layer appears metereological and

climatic phenomena.

al

0- &My CeuaflGul CUTs (PIQUITGI. SihHG LITSHISTLIL eueneariid GLimed
61606V GHMETHEFHGLD QHSHGD. UTHISMLL QUMETLSMES ST6ullg.
Qeul L QeueMgmest. Sihg Qeul L Gleuailuled Simeang Id Gy Cous s sleL
SMeT  LWeN&@GWL. GCeogmer HIAUN(GbHE, SH6EUILDTEST  FlfILi6hT  6U6mI
SMISHHID C) Causshded Housms CHTEHS SH(HWLING QHTeEIH
2 6TeNG. SIFH6EUMTeL HMedT eumssiled QA HlD, B Hilw GSELOUSS6o
Camengenens el eneansg eNeulsigEpd HeIToed @HLLg GCuTed
QsfEMS. 2 U 61RSHHET (LWHEL 61(WPHSMe "' aMHGCH @elauaney
aNeM&&LD GLPHenG & Eh&HE (1&FT6L60 C&M(h&e Galstor(HLD.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
SIG5S 1RSS4

@Lr,g, b STILD 61(LPHSEL "i" LNetTenTed QBEGSLD SLAILD , eTUCILIMLYS) BLD
&HRUWDISGLD, LDISGD Heomes@Ld &MhsS S6Tenio 2 HeuTarGsT? ibs
BENSHOBHS) | ﬂmmeﬂ@w Qeulg S5 QeueMGu EML uMLbS eNfHS
QUIT(HL_ 56T, Lﬁamr@m HeousHems Gg,rraséf] rjﬂmgj Qugleurs &L
SDNGG WBaEu@GL , CQgeuTs iGeT &HM QUisTHS QsmeGL
é]eug,ang, Gg)fraa@ FI&ESUUGLD. SIHTaIS) eﬂmg;gﬂ?s\‘ﬂ@g)g smlj‘lg)g? S
G(HR& YIDNEGD. Gilwender Herm SH@GWOE &pew  YIDEGS)
GHRGLD HTHHL G T &OM Qgeurs eNflhg C&ma(h C(&F6LaILD.
SIS SID , HY SODE SGHRGHDCHT, SHS SieTUSS
Gileismer QUGG FeHemWmIGeNssT  &OHM eNFlud. GH6omeL
BL&G B Hilweiler Geusld Fal Geum GemmUWIGeUT QY&ETH. HesTm)
UL &iflimer QUISGL &5 ewild  GuTeTelSHSSS6 siperm)
Q& meor(hy est GCHITEHE é]eug,smg; Crrs& eNflu|b. Sien6us s QﬂaﬂrrLﬁUGS@Ln
@G GCaisgEleL Q&G Ghrédl, Ageewnear Saugms Chrss Fiss)
s &HBREHS CsTENE 2 6Mag. HEISELEGS QLD  Sim6TTSHG)
&HHWETSERSGLD, SlLevg Sl GELURSESGD SaNd SaflC §58
LDWIMIGET Q(HSGLD. FlUSSH6T SO HHRIGLD. ML F&HH) MLOIUIS Sl6dT
&I eNflub. S GHSTe Qb 2 ullij e1(LpSElesT QUETILMD 6T(LRSSHTENT 3y
2 OIS SIEDS).

B IO 2 e&d. B FFlwemend Geihs G@HUOUD & sTeTliL(hLD.
ALy CoITlg.& 860018 SIT6sT gblﬂu_lma)m Conms&l (b Cluster 945 (S&U[r,gﬂ
ABSGLWL . BMJ5HSHMS HL&5HSHLD gllJIJLq. € (15 Cluster &IT6dT. Qs usnmm
6160 SIeMPLIGUTLD. @UILilg. LeushiseT GCEhSSISHTe @b &JLD. BTG
SIRGENENS CSHTEIL G STl LD. QLG  L6D  SI6WILRIGneT 2 6T
SIL &S UWG|. GUIETIILLD. LNJLOLDTETIILLD.

Qbs < ID 2ulj qSSHOL "o alledr G CEMIGSSME
Gamliged &Gl oiquiled &HWID SHUbdNSESTE. FHM GG &LHWILD

IDNEGLD. HusHeOlBhH) Clalg§5is Harbdiul &THmgL Gume Sl
sleneumest & GUTETM) THIHHenFUTND FHHMDIID Fl6rdS)6oT B
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
fausemg CpréEés SbUalsd Cume elgalmsSULL (B @@HEGLD.
Auug B NJUERFSHSHET JenFeUSHmaT B 2 U 6T(LPSHGHIHSHEMET STV
Sl L alemeuiliLilg BLO&SG BLD (LP6TCETTI&HET 2 (Heunshd ol (hé C&erm)
2 6ITENIMIT 6.

3IB55 (5% @ -

B & w6 2 (HeurHg S QUTLGI, HLd &FlwigniL 61 Qe (®
GHWehi&HeT CEJHGH CLPTM GFILITHETS 606NN 6R60TM] TFTHSHTLOCL
aNew&sHS QETEII(H (b F&6H MGG MOWILTSE GLpeTm C&meiu(h
OscLeumassTedr QhS @ 6IDID  61(PSG PGS 2 MTHHAMDS
QuUITGIeUTS eumssiled QFFlLd eNetolesTgHenen Telescope ¢LHEVLLD LIS zoom
Qglg Qamen® QFearmmed Hev eMeulsirger Q6oL g LNFlun, Heo
eNeiorBetigen, cpetond Nflujd oSiem& Single star, bi Star, Try star. eT6oT
NALUTFEeT. Q&L HLOG Gl DI 6VLD Tristar 6TTLILHLD 6UMGHEDUIEF
FMHSE. QG Qenest & fllsiigHenend Hmer BT HLOG CHTUNL&aT6
snLPeUT&HETTS ULGHACOTD. Qhs Qeni(h Qenen &IFluleTsEhD HLD
H6GSH QFThHeaumeiled HG WG CREOMIWITET  CLPETM 2 V5HMS
eeuuTL6018 @1 &@& % SGLp Procyon, Sirius 61607 (§l6dT60T 6wy, QUIFILL smLITaT)
Nrergwns WNmsHse Qs @@UUmMSL UMTSSHE0MD. HeusHeor
aliwsHed Q@hEH CUTETONHFLOMNE SHJHSH6L F&H MOIWIGMGHEF SHHM
LUL&&6L &ML 1g 2 6Teng GCUTeL Qumsst eNHHLOMS eNiflhg) &5HSenLDUISHMS
EOOWIDTES  cp6Tm ST HeTs  &PeTm  SHGNe  Qsmesn®
QFLAIMBHHBTeT QhH @ SESCHTUTE Gumev el alm&ESLILL (h
2 _6ieNg).

shutterstock.com « 1386879017

CL6ITMI G flletTdherletT QUL LjeuLDMesT UE& €Cr I&lifl G&esTLevLDmenT
Seusemg CHIES ri&sL UGHME. USH6ETeL CLP6TMI FFlUl6&a e &b
Lol QlL&@, QIL&SG 61601 QUHLLSTEL 626016MM 6260TM TJEHBMOCD
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
alew&Hs Qanan(y LeTChTeES feusbams CHIeS FisHg) GLpetm| Cl&mesu(h
QEFLEMS.

MISTAKE

Qb "9, g, Q" GCLITETDENEUSEMEI BHITLD mnmg,@su LTJ&& (LPIg.UJLD.
SIbS PN 2 V&M LciTHaflei AHDHCS 5 HAFUNED SibS HeOULDTEIL HLD
Galaxy -60T 6DLDIILD FTSIJERUILDTS [HLD H6VT600)5HES S QHHIUILD. SihHG eSS s
SMIlgdH ST i B oo Ceugly Hsphs @LLd et
GLIQHSTLIQUISTEL Sl Heuest 61601  SMmPSGSUILUGEDT]. "' ailev
aNflid Sr QHLLT6T SOTaUTEnFSeiled 66 HAF FmiaNed SiHsH B
UGB hE NHENSLD, H0I&H TTHSHMLUND ep6ev BL&&SSH 6o
QULNICW @@ UMLEeuaT QUL LoME QHHUD. G 10 HAN HLHSHNHSG
@@ QULLLNS GG FJal LLOMG QHFUD. HH6D &6V SHEVITT6 H6ToTL
Qeulg LIGeM6dT  FTSHFMHIGEN6NS SMEWIELMD. [BMD  Ip &JHH6L
LN BB LTFULSTEL BI6i@ SIHSELGLO UL L DT&ESSM6T GGFULD.
BLOG USSSHSHTOMT &I SAGES QSFlausmed cped BLESSTS 6
coq@(zes FOMm) mUasrr&LnrraagJ Qg)lﬂu_m LD  S{630TL_LD auuu; A5G
6T60TLIMS LG LSSHSHSH SI6TUILLDTETT  SIETIT6ML.  I6WILLD  (Andromeda)
LUTISSISHSTET  QFHHE  QSTEHILTTS6I. 6hG FHHHMEMU|D [HITLD
SEUUIEUITEL  UMT&HS (PG 61eoiGel  SHauansGd — Qsiluing
F5EMUIGMNG 6N GFleideT &MM euheug GUITEL 6llq eUmLDS S
QS MMISE.




aT6TuTEmTUIeVILD eUTLPTUIGYILD.

6TLILIG. S{6T0T6ML 60L& 6MGLI LIMTSHSHTTSH6IT 2

WGBS BMHHCLG  Hetorewnly. SNBSS N LTj&6T.
SU([HemL U QUUITSHETIL 66T @uu&mm asmrmrmq Q&S 6EUITSHE55HSG
QuilW Gl Splq G Splg. AFILIEIG TOID LB, UF6D C5THS
NDUSSHEL Andromeda Galaxy - € UTJUUG 660TMID  NFLOTHLOGVEV.
@usmLmb  HODE  FRSD  YUDTNES  QUTERH  CUTSleuTe
SELHBIENTUITL6LSET LOHMID HIMUDBS HSTIRIGEMET LTS LDESELES

QalwuBsHS @ QuTgeumssr QLD QUHSE. HGISTET SUTL LD
SO HHSHTHET HRISEHDL I SH([HHGHISHEM6T YIMLUHEH LUMTES (b
Research Centre neUSH QBHHTIHET. G QUTHMS LDMEL. MG
§G ST Falq HMMHIGET 2 61 2 6uuljeled 2 WINHEHNG &ifl LMTTEHE HI6 &6
Ceoflsg WNetest] SmetT SUTLLTHSHL  QuUTEH Geuefuied ealensa,
ST ([HHGWD Q&MeoI(R CEFFLLIMTSHET. (LPIHSHET HTLSHSHIL CQUITHMS
LDEMEVLEE U, FMTEITE Q(HHS6UT HT6TT HSHSILT. QUITHENS DML

GLFSSHEIILLD PRSI N6TT 7200 SY600T(HEHET UM SMLDSILITS
AmHhe &HL6L 5400 %afm@as@é,@ (Wetteory  Bevor(H'LD e)Jl_e'Beﬂe\S]@fbg,
6)I_61)6>6Tﬂ6ﬁ](n_5§)g)1 B el b [_F)LD L DUSTITS Q(hHS SHEOMPSLD HL60l6L
emMMhE CFssTensn euemy HL6L GCLGeMILIG. G GumeL @uQurr@g,J
Q6T HLOPESHDGD Geomemss@LD QenLGul BlevmiseT STer QbhSHE.
Siglad SL60L s sHGUTE 2 6maT allgeusEled Wrhl QbSHMS.
IhG HHEGHHL Heh 6UL&CH CFRSLEID, WHHUW FHNISHESL 6VILD
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Qv g @@D@Qﬂ NfHSS, @@5‘5‘ LOHMILD, 4 LIS TEsNevS 6ot Gurrmm
BIGsEHD pDE Qohsg. Ibs QLS Cwgleurs B elgbhs
Heomgenns  wLINWG. SeYseams @Q@GhHE ULUTHeVST6T (LU,
QTaMmEEFSTYM) QLBLD HevLILFLILITS TMHIULIG).

QmrLIumy

QL TRMEHEFSHTyT

oiHg QuesoiLmd HenHuNed et WBGIEL SL6L UL &EHeO[HHS)
QaMCs alqhs CUTH HS SIS UMLPHS QDILILIT, QLTQMEHE ST
Gurestm BHJMIGET CLPLDE NetT QHNHSHSI. SIFHI OTLILIT Q6LM6V, SLMLILIMT,
9iF QATOMEHFSTIT QLML MLDEHF HDJ. (LPHL 26 ANUTNCL (L (1 &6T
&MV SHL &ITeriq UL 60T QevmimsUiled &eior(h 2a16dTl 60 2 6H0(HSH6IT HLAS S
MW S6N6E BlenealL 6 G4 SALOJHS 2a1] SM6 SYOUILT (QOILILT).
Qeomimauned @Q@hEH HsHL &HLe0lL LIIWNGSH @eoTm 2 ermer
SQWLH&HTONL Glg SIDIHGHEUTHT STl CFUNNBSILITHET 6TEBILD
LDTUI6TTSH6IT. SIEUTEHET HT6sT Cowboys 6TESTLILI(HLD mexico SMII&6T. @J6vorL_ LD
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
2anfluNeL SUMLLJD epp&  Cungl, SO FhGHMS LGHIMIHS
LOMMHMIESITI&6IT. Research centre - 9,8 QLTSNS DeMELGW Hlq.55 &)l

I
==

(LPEFETRISHMBIG6T

|

@uewoiLmd  2aflGGL  LNIM@G 400 YONBEHET  SHLHGHISST60T
w&TUMIeL  Cumy  BLbSS. bHS &MHH FMel &G Sleveon
(& (B LILIGTUTEH0T60T) 6TDILD &(HL1q.600163T S)(Ih N6LEOILILSGHMI6D Y 6H0TL_6UNTE
AGHST]. &(hSSemIid, 100 D6V BHILMLE CEIHS SHIFIGUITS 66518 ErLD,
QUM LDemeLUTL &MeoT &Ll LIUNGTMEUT. &H(HL Lg.600T60T SHIT6VSSH6L
S6sT, @I6TILMD 26MHI&H@GLI LN6oT6ul] 400 QeHuI(h&HeT QUIRISTOL @(hHS
@ueiLmbd  SODFFRBHD YUIT GHVH HemeveunmerT  Hl(IHLLq 6vT63ITEL
LDGl6mUII6L L{6TTT6MLDSSHLILIL L. S WITy &IT6L LOGTOTL_LIMRIG 61T
SIMOSSLILILL GI. 64 QUIT HIT6VL HENELEHET 2 (HEUTEHSHLILLL &) SLQUT(LDS)
BLBS WsTUTISHL  GuMiled Hmer QUTHMS LML  FGESTILITEYILD,
SINCUITHETTSHNTID  JNSSULULL G W&TeUTHsH GCumiled CHTMHM
GmeUTEET (HHCWTGHEISHT) WLHMID, FG6N G(peNaTjsEpn HCTLIW
LIT6MELEUSTTRISEFHE S (HLIq6eITed  &ITHSH SgH%H LB, 6]
QABTELEVD  HIODUESMS GHUMLFlD QEHEH BTG UHST.
guflemevunNed QUTHNS MELEHGL LIHELTSH Y &FTeor LsTai gy LSS
GLOHemGHEMa 18 S, eEuI(H&6N &Ll HMMI 18 LG Hen6T SL_HGI 0SS EHHS S
Q&mEHIL_MMM Research Centre 2_(HEUT&HSLILILL ).




aT6TuTEmTUIeVILD eUTLPTUIGYILD.

SifleL metT 7 auFHeL GCFIESUILMD GLPHMSGHT &H(HLL Galllg
Sl6oNHG) 2 enGern 6)(IH6UIMITS6T. SI6UT&6IT &60T6011&MLO) 6T60T
SIMPSGSLILLLTTHET. 62(h LI(HEULD CLP6TM e(hEHET. (LPH6L CLP6ITM)
S (H 6T HLNSHE Hev euaTSHSHL 2 ML 2 (h5H SI(hHS L(he &eLe
SMHOUMTSHET. CLOETDMOUS| LI([HEULDITE LIFNT 2 6mL EWN6UMTSH6I, [HTESISHITLD
LI(HULDNS Sl 2 6L SETNeUTJSH6IT, SHSGTLD LI(HEULDTS LDEHF 6T 60
SIGTTCUMTSH6IT, QYMITLD LI(H6USHH6L Q6U6TTEmET 6L Si6uUNHE] 18 LIlG.5H60 618
sLH& Geuell 2 eu&erCrm(p QML L Qamener Qeuel (b euFTHeT. S,MmMLD
LI[H6USH SV HIT6TT SIEUTSH6T 64 H6MEVH6ITIL HRGEHHGL! LNIg&HG SHEm6VEMLLILI
LufNeTml S1HL CHIHSEUTHENTS (specialist) GleueamNeu(heUMTSH6IT. @ILILIlG. 6]
Q&MELID SLMEMIMU LUTHSTHSH GHeUTuifled ol § Qurmiifed
AGHSTT. 6] couuc,]urr@gj, B6NGL6L eU(HLD SHMEVLD LIMED6L Hlem6oTuileL
A®HG HMetT L FILITETSH6NT HSSMTHHEL 6U(HEUMTSHEIT 6T60T 2_GWIIHG) |
&6t @mhd BHreMed(BHE 5000 SY(H&6T HEOHTELLDTE Q(HSHGLD 6T6uT
SNNGSM]. QhG H0HTELGHMGID @6TTLILONG 6TLILIG SLOALILIG] 6T60T LIV
aflgpmmasmen  QFTLGSHG NLBF QFTmmy. S &STeoT
steflemoing, @Qhg 5000 QUBL H01&HTLHME BMD HLHG eI GLMLD.
QuAuTpGl 5126 gLeEIREET FHONL Gl H(HL 601601 QIS EHCON B HSI
@6enG G S M6l BITLD G601 S, 6WIL TS BHITLD ULNQUNLITS SLGEH Q[HSHCMTLD.

&L g 6uo163M60T  [HlEMETTEUTHGHHM60T LIEHFMMRISSHH6L OS] 6ig6LDd
2 (HUTSHSLILL . OS] 6UlqeUD 6T60TLS| STemenuest Hemeou|L 6o L6
QU QIDTES  algaImWEGSUIUL (R  Q@H&GL. oeu] HYWpms @
aNeLEOILILSH HMfl6L A ®hHha GHAUTLL(HHS QFsoTm) &L_6016V
SEONSTEINSSHHTEL 6T  aUgeud QsTHESUIULEG QOHESSME. 6]
SMLGHHCL @GNS S Ld, cpPAWG, W @reoiLmbd oafufed
LLLDL&MT &L_6016L LOEOMHS S|
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

100"

VIEWS

| wbysmy o el ummu
" ALaE g&,&mﬂmma&m 3

AERAT
Lol

cTeor @Qenoi(y HL6L GCHMeLGHEMeN glmszrrsu(r_r,Lb Qaefleurs MNHEI
Quwhsey. LOUNID, eurefled BLbS LIHORISEMET HUHT6NSS)]

QmhHgeT]. eGer SHES bl TLAUMTPSH BLEGLD 616 GlE
33




aT6TuTEmTUIeVILD eUTLPTUIGYILD.
Qameren, &L lg6uTes, emevemiouiled , LBuTesr Hev HHECHTL1q.601([HHSHI
QL 5GCs 30 HEFuNeL 2 6imerm Hlevaledr LILIGWILD 6ubhG H(HLOLLD 6THLIS6L
2 616 Giza - M6us CHIHOHHEHH SIMCH UTTHDMS &eUetGHg &l
RPLLHMG S6UFT6THSTTSH6IT.

QMG CSTLbS, 266666 SpUEHT  d05S  Hreysefle
SlqULenL U6 &6t SHSESMET SbHEUSTEHOUNTEL CLPETMI LITCL&ET 13
QUILSET 133 SIFISTIMISEHL 6T, 1330 GMETHENET 2_([hEUTEEIGUTT. SY60TTeD
SIHNHG WerGu gﬂ@mrreurreu 3600 g&m@&@&,@ (Lp6oTy U@&rrrfuasm
2 HOUTSSILL G, B (PHSETED 2 (HaUTSSLLLL SO eT1(pSSISsme
@uQun@gﬂ 2 emem SO  TIPSHISBSHaN6T  QllgeURISeTS  LOMHM
SIMDSHLILLL G|
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

& (5196001607 HTLSHGISHGLI LN6tT H(HLOMMOIL @T6TTL_MD FHLOIDE &FhiGLD
SHG FHHLOTL HTELHEH , CLPEIOMD HLOIDF FRIGLOMS LOGIENIUTIEL
BuI(hD HEMPSHSHEI. 6] HTELGHSL HM6HT. HEHEFTaL], GLOLGCHTESHH6L
o 6ifem  eBIYMLE 6D, &HELEVEMEITLD SLLLUULL GI. SfSIevsd
6T60TLIG &(HLOMedl6HT LOMM CLWIT&ATN6D 660TM)I. &Il 6T60TMITEL &([HLIL| (LDIT6V)
&ITELEHT 6T6OTMITEL LIGHEFMMIGHLD 6TEMID HTELGHNG HEWNHGLD &6U018 S HE06N
Q&M(HSS G660 SIFISHTEV6IT 6TEOTLILILLITI].
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

afly prymules eifl.

@uug B euyeorm BHECH SHemsluaNsg HeOJEs MeUsHEHE
FalqUiG|. BMD 13 HEMEL (LPEMMEETTSH 420 U(HFMIGENTS HLD EUTELTMHEMM,
LD6MM&SST6L MHG QI GLMD. &6UMELEm6V.

S(HLOMELMEL 2 (HEUTHSLLLL @ 6TID 6T(LPSHSL 2 6TeT Wb
QUL &emern, @eTMILD BLD Hesor eXEhEhTeaN&6lT Electron, proton, nutron 61631
ceTm)| QUITIHLSemenT eneUs S Qamean(h Sihd HL 66T GiGamend CHlgd
QBMEHuI(H 2 6MaTTIHET. Q681MeL BLD (LPTGETMSHe Gl @ iedledT Gl6mevor
Qaman(h Slaoielled ®HGH CUTHLSMeT JAHTCH @ 6O  algHSH
ABSADMHET. 6TIL Qeulq.LiL| (LDeVF6Y) L hG @IL LD, CLO6TTM) & FlIcoTS 6T,
Qeamenm QUISGLD F&SMLOWILD, 6T60T RHG QUITIHL &6 &) ulleL HSHTHMG).

SIGHUTL LD6VIT6Y BLHG GIL_LD "SI" 6T60)ILD FlULDMSHELD, FSHSH6MDUILD 2
61DID FHSILITHELD, LD 6TEB)ID BHTHLOMHELD, 6LD 6TENID RMISHTTHMNG @)
UNL 6lIg QUMLDG G| 2 6ENT&H6N. D 6TEWID BHTHLD FHT6OT Vb LLSHHISETTS
aNflhgl 2 emengl. eNh& HTFHLD CEFIHS 6Lq 6D FHIT6dT 2
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

3PS 1(PEHGI “FF”

IT 6TEILD 6T(LPSH SV QT6Tu1(H 2 (5 6TuT6nL &6 Qemeuoniimocd QemLuiled &G
2_6iTeng GUITeL alqUMSSLILIL (B @(H&HGLD.

9hd SOLUL 6T6oTLG UL 6TeMID  Magnetic energy - 8 GMOILIUSTS
algelmwEsL ULB ULSEG ChHTsSH  bHSJUSTEHSH ST PSS
QG EIMGS LUL(H 2 6Tangl.. SLOILNEL &MTeL 6T6TLG <M HS] FalqUlS|.
SI06VG STHMI 6T60TLG| CQUTHEMNEL ST 6 SSHLILIL (RN hEIhHSI
QT (h @BEHGLD L OUNO[BHEH UMfEGLD Curg| L LOuT6T FFLILTN6L 2 eTern
Blevened &MLEELHEG QemLGiu|d, &L GMUi(h eTeTUG L LOEOIILLD,
BMeL&EH5HE QeueMG 2 6Tam UL L LD &Flmens GMSGLD. 2 aumenLouiled
Hevellest eN_L LD 3,825 KM. , Gflwevilest ML LD 13,75,796 K.M.. 9460760
eumeleL LUMT&GLD QUT(pG QUeui(RLd ¢2GIy SiemTeume el L Lom&E QGHlu|b.
& Srseangsler CUTg Hlevals aul L Ld Fflulefesr SieTeysdh@ &FFlwims
QUITBHE LEMMSHGLD.

Gy fILLl ST&6001LD.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
QG SHSM6NT T 6ligeUGHHEL 2 61erm Qevni(h UL L MISEHD G Siemailey
Qllg G| 2 GTENMTISHET. & Fluledr, LAY, BV CLAGITMILD 6265T6MM €R60TM)I TS GBI
Qameiur(® eumeriled &Pt C&TeTI(R QUHLILG CUTEL FHT6T 60 6Mlq&)
2_enmanmij&et. Hleom HNOWISTS QEHEHTID LUNGEG SIHAL QUbHLILSTEL
QuilwsTe QFHNAME. FHilwer SMI&HH QUELUUSTL g SHMWSHTS
QFHAME. msue)fnsifr L LD 3825 K.M. @;ﬂsﬂ@rj@ Heorey&@Ld L LH&GLD
AenL_Gul 2 616 GTLD SH6MISHEIL Q,Dl.q.u_lLD 3,825 x 108 = 4, 13, 100 km. gq(‘;g,
Gumed &HWIMISGLD L LNSGLD 2_eTer g,m]g)mg,um HITLD S6UOTHEIL (LDlg UJLD.
& flwieoflest eNLL LD X 108 SEWISHLL L SIGHIHT6 FFILDISGSLD L LOIGSLD
@enL_Gul 2_erem GJLD. 13, 75, 796 X 108 = 14,85,85,968 K.M. @6mGCILIGL6LMLD
BLO&G 3600 UN(HSHEHSHG (P6TCL QFTLES QHET(HSHHEU] 2 6V&6HS
QU@L e Gmeor. LA, Heom, &lwieT eeMId QHS HITHISaTNEL
SIEMLDHSIETETSHT6L HT6or BHLD L LOUNGL 2 UNFoIRIGET 2 6iTerng). L LOUT6L BHITLD
6TRIG HeoTm) Qamesn R @bHSTEVID HLOMLDF &rﬁ)@ (5 QULLLD @(HSHGLD.
ShgH UL @@k HAR el cTeTLenS  S6(BiNig 58
SiMeNSgeur.smer SLmed QUGB SbeT) . SibS @k HEI eulL§leir

fiLLID 11111, Km 660 SGNHIIGESSTL ST SHQUMBSES BILOLD
GuTLULLg. @hg 111.111 8 meaudH UWBuler &omere| &Hau( Lig&s
(PG Wb,  111.111 km x 360 = 40,000 KM  @bh% 111.111 & MeUSG L6
2_EL&EMEITL|LD Sl6MHG)| ClF TEoT6vTEU]

H(HLOM6V.

AhG IT -60 Q6LEUETEY §EH6LUCVS6IT 2_6T6NG).

2BSS (5l “2-”

SI6WIL_LD LD6VITHS (Burrgj (Qu(pQeug L, Big Bang) (LD&6d60 Lr)rrg,m (&g,g,m)
gt CHTETHIUISI. LOOMH SNDMISHET JAMESHID CLIBLD (LDS5SSSHT6L
(pressure) Qemo,g,g, §5555M60 , Gleuef (Space) 2 (HEUTH  IEM6TISHGILD
QeuafuNed UPhg eNflbhE S elgelled LLIEID Q&G 2 (Hewi(h iy
GIlWeIsaaa|d, Camaisameea|b, 2 (Hoa(hdH SMhHLLeD UMD
S &6 CQSMENE UGB QUITLRS ST6T HHG BHTHLD CLOEIEITS
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

alhgH QTG QBHHGI. €J60T 6T60IMMEL 660lUTl6dT (Sound) GeusLDd 333.33
meter / Sec.. 6016V p6rMUTN6T GousLD 3 VL_FLD km / sec. 6T60TG6U HTHLD 6UHE)
GCeTausmMGET, HLG 3 @66t & FUIGTSHET 2 (h6UT&, HLog! LiLO LoHmILD Hieom
2 Beund, byl 2 BHaUTs BISSHDEG STHHBHS CUTDS b HISLD
abg CETHS SHS SHEMSHIE0 QbHS QbS 260860 2 Uil CHTeThHiLIS).

2 6MID eUgaUSHHL GG QH&HEGD 2 (HeenL HeT HIHL , FGLp
Qme&G Carlh albhgl. aNbhgl 661G HITL Q601G HLOG LLLOUNCD &Teor
Beom gflwimen HIIGHHeL @ULUUSTL B 2 (HeuTH QHSEMGI. 6oTeL
Beoralled By Qevene. (QHSEHTH) LN BT QBLILSTEL ST el
2 (HeUmdH DBMHHHIL 6T HohGH 22Uy 2. mudsdHh & 2 uljuCur

Qs 2 uNg CHmeTul period) H(HEWILD HMedT BHLOUPML U SLOILD LOFLIN6L
&ML QY UDINGHHTE 6HS €(H BIDUSHVID 2 (I Qg eIGHMS
MNertememuimy &Lluirs GumGGeumd.

@@ 2ulgay (A&, Cel) 2 ulfl&eT &LELGMNeD, WLWOHMID By
MRG0  Comerh  HilweNer &HjsHeilled @Q@BHEH LSFMHEFWILD
sWMssH  QUBSSWLLHE 2 UNJHDET 2 60860 H&5& MeUHGHIS
QEBTEIIL & LLOUNCL 2 uNj&HeT HmpdH uaTjhegl. L6 2 uNifleormigeln
SHONDMIGEMETUD, (clements)  SHeOMIGET C&FJHG CEILOMISEMETILD
(compound) 2 (HeUTHS ULLGUM 2 L6e0&TS o (HhUCUMHM  LIfl6uTLD
UaMIES L HG QsMEnCL Q(phEHSH. 2 LLFHSHTEL 2 uNj&HeT 2 ML
& YIDNGHH. LN6ST LDCHIGUINEL 2 66 F5GHIHH6meN 61(H5HFH C&lq,
QBT H6NTE &6DLS G 60T,

39




aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Qamh 266 C&HTEIL  FHTUTRIGMTEHEID, LD, L u(h&emm&HeaLd
Qlahe S Qe allengaenear 2 (HeUTshE L& CQLHAUIG]. 6( 2 ulljam)
616G LeLGRIM] SlamISH&aTe (Atom) Fal L ewLOLIL]. LO6VIT 6T6oTLIG Geum,
Heold 6TeoTLIG Geuml. LDEGUT 6T6oTLIG LOPLD, @emev, C&lq, C&MIq &6, LILD
LLESG6T D& 2 [IOMengl. ST &l spaflenl Q&meiiy 2 (b eumeo
CUT(HL &6 6wl gM&HenGel Lblulled @Qmhsg Heow. @ng Heold
2 UNJSHEEHES ST WL GHCW. 2 WNTHEHSHE 2 6L M6 &&§IHH6T Qhs
LoGuoreutNled @\ (BH& L (HCL HeMLGH@GLD. eienned QbBH& Chiyguins
Bemgwd, Fiiled sennnhg L6nESEISSHMEILD T(HSHS eUeIhHE BHSFTLO6L
BeiTm 2 uNiflenmige L6 QLDELEL LDETUTEUTTTEL TEHID 2 MILIEHLI 2 (HEUTEHE
sMUN(RL 2 ceysailed QhHE FHFIGSMeTL QUDHM HeLS SN (BHS)
aN(uL (b QBefud LUp&seTs A(HES HT0SHHMG (period) Q&FETMS| &T6oT

shutterstock.com - 2331008495

SNBSS €TSS e “ear”
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

2 D T(pSSHeT Goed 2 6mem QUISHDGL ClUWT CSMDUSSTED
FUSTGD. Sib CSTDLUSSTL  TeTlg  HESD..  HSHOmBHS)
oﬂ@ul_l_rra) Lnsmaro’i‘i]a) Q& ImevoTL Qg,rr@ o 6nljey  GIGIT6TOTL
LP&&EN. 9165 SLLLOME GBL, ST Iahg Be) WIDINSSHII.
Qg 261 2 MIILMET DGR HESSHTL  QUIRISES FalqUl.
muu@&g@j}w QBEGD SOMEOlL QUIRIGEUSH ST6OT 2 6T 2 MILILIS6N.
g,g,u) TG HTGer  QUWIMISS  FalqUl SIN6UTE  @6MMEU6TTTEL
UL SSULLL S g Weflsamed Quiniss &alqigee. S555HMS
2 QUIHSEUTEHET STeT HGHTEH6T. @Gy QL SHD 2 6MaT 2 W S6M
SlLELMDEL  BEIHG 2 W Gemend GCHL  YUDNGSHS. 2 WNjse
26NIT6LEITEUTE LIF600TLDIS & 8)l.

Abs 2 UNJmMeEEHE UL aml QHEGL biéG QHESTE.
LOELLNSGEHET  @QeUQImSMUIE  FTIHSMeUST6. 2 60HleL 2 6iTen
2 UNHlemigeiled BHF CUMSIITE LIeL6iTHT E)([HSHHETM6I. ened, QAFHTH
2 (W6, &GEMEUGHH, (P&IHG UMIEHHL, UMIHHL, CHLLL. Qb
LIe6sT&Hemen (Sense) SN Falqll SIS (QUTMNISHET) BHS . M6l
Camev (ASTE 2-6m1J6Y) , BTES (HEM6Y) , PSS (PHIHG LMTESED) , Sevor
(UTIHBL) &G (CHL6D) . QbY RHS SHENSEHD QUIMISSST6T Db
JUL; 2_MILILIS6IT 2 616G Qasrr@ &GGDTUGG)G)J 2_6wlljh& C&mernen GHmeL. CHmeL
heoIOTS QHSHS Ceucwllqll F&HHHSHEne Lnsmso'oﬂja) mmmﬂeﬂ@mg
Nf&s Gg,rrg&,@m Q&,rr@a)@m uq.gasasaﬂa) [r)alja)&mo,umnenas@ [r;rras@
QwHaTL b 2 uNfEE SEmqLLTS QHBSUD QHESGLD. BréS b
GMUSGLD HSHHWLT @QHSES SLLMUILIS QEHHUD Q@HSGSLD.

41




aT6TuTEmTUIeVILD eUTLPTUIGYILD.
AQmswd QHEGLD 2 UNFaThSEhHE SEMQLLTS g LTHSTLILITS
A58 62(h 2 MG Fo.(h Ceuctni(HLD. 6TeoTGo FHITeoT
g;rru_l &,([r,usmuu_‘n@em SRS 2 uNjHemern
SLUIOMS HTSH S (H6M ([HLCILI(HEECRTS) !...6T60TMILD

Ll umil LUNgID (W (P 2-ulj$ Syersener
S L GLD &T&HS(H6T (L CILI(HEECRMS) !...6T60TMILD

BleoLd QUEBLD 2 UM EUMS BT G (LD SIEMETSHSILD
SIeVLD QUMS HMTSHS (IH6T H(HLCL(HEHCRMS | 6TeTmILD.

Gaugeym 2 8155 G 2 ujs Syersmean
ShTUDS SMES [H6T H(BLALGERCRTS !

(TOTMILD  B6TG eusmwimes Guimesll  euLflgefled 2 uNjHemenr @Qenmersst
LML GG 2 6menm) . ihG QemnmeUsTHTeT S(HLOLBERCRTS 246001 6T
6T60TEMILD 3I(H 61T CUATTENLIMEGLD.

ABSS 61(W0HS! “6”

o mGimest Fa(h Ceuciti(RD 6T60TMTEL Calcium- LDTED 4607  6TEVILDLIG6NT
o (HUMEGSHLILUL (R 26T 2 MIULUSET UTHSTILUTS @Q(H&S 6igeneliL]
BLSEDG|. 2aJeU6MeUTSH LNSHSTS Q(bHS 2 UNFIEMMIGET SeneUemil
SINWSHFalq L @HSUSSIL 6T, Q(HSHWILD LTHSTILTES @\(H&HS 2 M)Simen
ol (BL6tT 2 UMM LHLSSLILLL G BHITSHH6HT SFEMEUUIT6D GIT6dT
STUNEL QUIBLEET HLLST ? QSLLGT? 6160 SHeneuSHG IL LTSS,
QBLL G 616IDMEL 65155 N (h BeLeLemG WL (LD 2 6wiaUTs 61(h& SIS
Qamem@pd  Hmerr  QUMMesT 2 uNFleThiGeT.  HTeumiGeNad Qb
2 MIHSH6TEOD HeOL S AL 60T FMeol, CFlg, G&HMg, LD LLEu(h&HenTs
QGHEHMEUGZET  OJHRIGETTS UflalesH RS aThgl L,L6e0ens
U&GeOLWITS  MMOWS. WLIkSEHGS sTH &mmjeu L (LD
STTLSTILD, Siemed GBS EITHOBHS F&58I6Hman dHESIS
QBMETUBTEL  JMUSEHHES LDGUOTEUDTTEL  @l6LEMV.  6TEYILDLIG6T
LUEOLSSLILULLHT6L eummMledl LOFmFSHaTeL QUGS 2 (HeursSsUUL (h
SlMeU MGG 2 MILLSEFEHGSLD  SWMILUULL G.. QHSULD QHSHGSLD
2 NS Eh&GSSTET QrHsHd Haulurs QEGL. AGSHS bHTsHEHe
&EMEUSH G| 2 6116 HeLELST CGLL ST 61601 HMHG! C&MenEpLD CHSHSH60L &Flev
2 et &6 2 UNfeTRISEFHE 2L Gt Femweniwl goUBSHHWSTE, 48
BI&E6L LULMDGEL HeL6L 2 60TeUT? GG L 2 6wureum? 6T6ar HMIHG Q&meiten
WsIHE SMWD 2 6oL 6T Falgul 2 UNFEITMRISHT LINLSSHLILLL &)
ABNG WEG CHmer , UpsG QBHSGL 2 UNFEIRISHT LITTDISE
Sllqufev QEerml UMD (PIQUITH). TN Q(WHS L QJ@LD
QUTENL NI MEUSSH| SHbS 260016 HELELST? GBHLL ST 6T6aT HMILILD HMMHEL
Qumment. eTeoTGeu &S eIl HeOIUITEL LML SSLILULL . 2 61Ger
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2_6UOII6LMLD.

NG GLienLI 6T60TLIGI H6L6OFE0I6T ECLD, UUNDMEIT 616V LISEHS S60 2_6iTer
e A, CURlSSTI allged 2 MILL. Q| $6060760160 FWIMHESLILIGLD
Ns5ms  GeNSS. QIALTMSHNG 2 HUADG. LSSIMU
1555605 CeLh5 gl UGS (HHG), QampLy 2_6UUT6M6L
Qaflwmsariu@S&Ib Cung), N$SH&HmG GL WISG6T all(heaN&HME).

115 & LismLiuT6dr (PSS Q&FuleLUIT(H&6T:

9655m5 CELOSS) MAUHS®SSH0:
1N&&L1emL &60656016D 2 MHUGE CQEFIWILILIELD
N855ms C&LhlSS meuS S b, CoHemeUlILEGLGCUTS)
GLVISG6T all(heN&H M.
QEFLTTHHMHG 2 H6 CQFUIGH6V:
N$FLD QSM(LPLIEHL 2 6L G &I, QFFLomeaTSSH DS
2 56 HMG).
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
S5 6153 &.

& @b PSS Qalusmss GNHEH B QoWHMeSE GHSEGLD
PSHITGL. CaulLsmeHs GMHHG  6T60IOML  BTHMS  GSMSEGSLD.
A UG5 6L 7 TeUG GHITII 6T6ITMITEL BHTSHMSELI LIMTSHSHT6L MeNS g ell(HLd.

QameLev6tT ULLempuiled @Q(pbenus SMIFE GihHS 61mIDd SH@He
o LGWITHLILITTSEN. & 6n6d SihG 62Iq.61SHH6L HIT6T 61iq.& G @\([HLILITTEHET. LD
WP6TGETI&H6ET @(HLD6ML 2 (568 FTSHMI6 SHW|D QbS Gi(HSS MWD
LweTUBR'S S 1500 HEF Q&Fed&iierv euenT QEULILISENS 2 (IheUTSHSHETTTTS6T.
§ 66 (S QalLgGmes GOUIUSDHETES SiHSSHenuwil GLmed
allgaumwssl UG @Q@eESmE. Caulusams &_(bUUbGSS @Q@HSWID
ArH55mG 2 L 6060 2 66 SemenHg 2 UNJanI&HeEhGGL HLGH 1HeL
o_eitenm HLHleysemean CleuaNCIMM end HSHS 2 MIILSEHHEG CSTesu(H
Qastim CEI&HME).




aT6TuTEmTUIeVILD eUTLPTUIGYILD.

@@®SWILD 6vLIL LI 6T6or HTeaITS LNMHSHHO(HH%H QMEHGLD 6vemy QFHML[h)
QuImAS Qareanh QHeGLD. Qhs 2 MILILLD @UIRiGaISDE LNJLIEHESHSH 60
QBEGD POMEMELGHHT6 LILIGTURSHAMS. B cpdHer UGl
QUEHGL cp&FsH UUIMMIGGET CQFTN SMETHG 2 6TEHMILILISHEMETILILD
sLbHG Q&M cwsdHem aUfiCw QeueCumd. SihG STHMEOHHSI
&e'},gf,]smu_l Qu(bLbUTID 6T(HEH SIS Q&,nméﬂmg. @muuﬁnyé,@é QFeLEYILD
sMHenD il UUNDHMISEET CFOVID STHMI HT6T HSSLD.

QWD 1555 A(PSSLD ASTHES &STeL BHINUTOBHES Semev Cuen]
Q& mevor(h G&Uas ). @Lr,g, 2 6l &QJUL]&BGT 6T6LEVITLD @u_lrm@eug,m@
NJUEHEF QYWMMEL 6TIMMEL , B WHG SHIHOIGETEN 6M&, &HT6L, G,
6T(HEUM, & (IHeUML @u_lrf'u@eng,,r'p@gg,rre&r LD 2_6T0T6un)(LD &moﬁﬂeﬂ@[bg,]
1(H&GLD & GIS6l LweTURSSLULGHDGI. ELDL|6V 6015 (615 & SIT6T
S(HAGETET  HEUWLHMH PGS, BIHSG, CHTL @b Quiks BHITD
2_Guian(d 2 Wil QBhH FSGIHHET QUMM H60TTeL Qh Li6v6dT
o MIUsaNeGhGH QUOLLEL QFLSSEmeT C(HTGHH 2 60ms MIHS)
QameEpld SihG SsoTmHmest 2 uNB&HG , NJUEhFSHO(HHGID, BHITLD
2_Giien(lD 2 WIaNeO(HhHHID F&HGISHSE 6T(HLILISEVMED. 2 GUuITFFGHET BHITLD
UTH&GD Curg LJUEHEF POMEMEL SHIHGEGD &&6Heml B 2 6
2 MIUL&eT Qg al(Reusned, Slenel UTSHILILSSG 2 eTadmgl. searGe,
&H6UMEL, HIHHLD, CHTULD, CIL(HEMLD, LIWILD ¢TI 2 cuiFHsailed @Qbha)
(UL (B 260608 SIMHG QsmerTen Geuesu(hLD.

BT&EGL, QO WP  elgausdHed G  wreHfliuns  CHmeTmiLD.
AW 6T LTHLILISEET BHTSHmE LTSS HLITEH CQFWIUIGONLD.. & 6T6mILD
(PSS CLLG®SHS GMGHSH Hleul HmLD. GCaHeT Cl&eueumiLl,
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

: , Q&eueumul

BI6OTGHMD  L(heULDmenT 36  euUISO(bh&H 48 eUlg eusmyuilevmen
L(H6USSISGS SIS falll hndams SsienLwimeamiuhddH 2 enLpLLsHEGE
Qembgionen HmLd. Qbs LGSHE ST6T , ST AUDD GLHMHSEEHEH
Coemauiment  QFLUSHME 2 (HhUTESHS SH(HEMDWITS 2 MLPLILIMTS6N.
QEeleUMUSS (WD ([HSH6M6ETT HHUSILITE meuSHHBLLIMTEHET. DD FMHE)
ChyemWITg 2 mPULTEEH&HE CFalld GCe@p. Qum@mst Geoum
Qaeveud Geum. QFeLEUD HMEEITES QUEIBGLD. QUITIHET SIS ULNHSI
eN(HLD. 5QhS UGBUSHSGESTTIHET 2 (HHFHID Jpeml.  CIL(HLDUTEYILD
founrs QEGWL.  CFUWIeUd  euemeildDe.  @@BHSWID  90%
UTHssLLGRQIGE QUMD  6TMID 2 @JFAILIMD.  CU(HLDUTEYILD,
QUHEMLDSGHTS CUTLDLIQITSHET LOMJenL_LILTeL Lomeni(h CUITT&HET. ibh&
QU(HEMLDES aUQune%L?g,rreng SN QWSS QUHSTILD. LOMTEDLLIL| ST6dT.
SIS 66D 2_6W01[]& 15660 LOMLLITLO6L 6T6mGHUILD &L [HG| ClFeL6v Ceussur(hLD.

SB5HS TP53 &
QBg 1(PSHL 61 TMID TVIDLEDTS GMSHS 6UgeUDd QHSHMII.
QIO &MEUTIEL HTeT QIHSHLD 2 (HaUTd QHSWSHNEG bl 2-L 6L

@@gﬂm Qanei(h QFeLeLLILGEAMS|. 6TOTLUMGSHST6 QhHS a@,&,gués
GMI&EDS).
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

Spongy
bone

Blood  Compact
Nerve vessels bone
/ f Endosteum

Vs
Red #
marrow

- \

Yellow marrow Periosteum

_ Trabeculae

Qs QbS I LOFMESELSGET 2 HUSHIITEH @@QUJQ@H)@ Qb
Q@sW el eTeid QUIMIG S(PSSSSTEL 2L 60 (P(PSILD 2-6TaT 2 Ul
SIMSEELEGE CFIIM AHTSSHELEE CHeMUITET FoESloW (&TEHS
QUIRS 06US G 1560 HLH6 ST Q5SS S\60T cLPeVLD HL_G &) HLH6)&eTs
&g QeueMCuUNHMISME.

2 Le0l6lT SIMEF6SGH HGHHUTM QUsHsHLD 2 MUSSWTGLD. HOSmILD
GemDUNgID ChM QFWILLD. 6TearGeu 2 L 606 SIemEFEBHEHLD eTEITS
A®5s CaucuBLd. G GUTeL 2 L 60l6tT CleuliLGHemg LDMMTLOED STLILIGILD
AHS HMF6ELGET HIT6OT. 2 L 60 QUISSHLD Q(HHSHTEL QIHHLD 2 (HEUTH 2L 6D
sflimen QeulusEled QpeGLD. CEMDCLIISSEILINS 2 Lhev QUISSTLOED
2 Lombs  QBHSTL Q@SS 2 HUSHWTSTINE  Slq.erLome
SETMLTOIBTD QS @LLLD UTHSEGSD. 6TGel 2 L6 Sengea|sel
A1&s Couani(hLd. GCousmev QFWIHTL FHT6T 2 L 60 HCr&HHIDTE CHTul
A6 QBSGLL. QUTHEMTHTIL QBSHAMGI. 61601 Cousnev CFIILITLOED
A®ULGCH QUALT(LDG| GBI SIS SLOMS QBUUSNHEGS SMTEILD.

6 CGumeL euemenT  eTel @mansuu_lrrlj Q&rrsusug,m 8'>ITI]6'6'OTLD Lr)u)
cousm&suaa(}:asmm QU5 2 (HeUTsH 2 L 6D @@g,]m ugedl 2 66N BHyLL&elT
QULHLITS H)GU[@ @@6)_@] Gumed giemsTTeuilL (LD eumeHE QHTHSS)
LILp&6UTIT6L HIT6dT HL_LIME] QBSH@GLD. 6plq. Yl Calemev CFIINIGNEG CHemel
AmEGL. Wil  euemenumned CEIMDL QHE5S Fal M)
6TEOTLIEN & & HIT6T 6261TEMCUUITIT SHLILIG CQFTELEMITI.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

— Lungs misnmuiyss

Heart @m&WLD

Liver seosirsn
Stomach suudlmy
Gallbladder 0&sHmisnu

Pancreas sememmuLn

Genital argan
BT AT =i o

__ Large intestine
ClIURRIGEHLED

Small intestine
&l (HL60

Appendix L soeusml

Bladder
SAmyfrsLlisnu

2 Lemey aU(hSHSH Ceauemev QFIUGHID Fauml. GCealsmev CFWILIMDED
CembCuOIWITe: @@UUGID Sauml. sTarGal QUIMengHenll HeiT@ 2 6uuljhd
SIF6 QUILLECHDM QU555 560 QUIKIS Geugtor(hib.

M GLYID QswisSen slenswr 2 MiLLsefled epeiml. BHMD sTUNGLD
2 Ie|&6MeL QbhSI §5HIS&HmE M GLeL LIfl58 Simg QUHSHSSe0
BOH] NS G| 2 UNTEDI&SEHHGLD CF M| C&HLD.

SBHS T(WHSI L

L e6iiugl cpsHen eugelled @QHEGL. Henjuireme GHds SThHm
U5Smss GOILILGI.

LD6BT1H 6016 LD6UTLD 6TEB)ILD 4,MITEUS] L|6V6ST @N(HLILIGITEL SIT6T LD6UT&60T. ibG
LD6UTLD @UIMISLD QLD @SUILD ST6DT. SihS LO6ULD STMHHIET CLPELLDTE:S S M6dT
CTEUUIEILONS QSIIGHNS SMLEDG. ShHG STHEMM CLPSHET ULHILITS
2 aTefl(pS 8 HOIWTISELD, uUINHNNH&EGTEHLD CFLEMG. STHMEL
o_eimer &u_‘ﬂl]aa,rrm,rprrm oxygen - 8 MHOJUiFeomed QI&HHSleL CFeLEYILD
Biéseienwing  WLMHOW  QFWLIUGHDE. Qbg BijsHseTeouins
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

LIHOOULL. STOD QIS shel JiMaTss 2 UNfaniés EnsEL0
SIWIULOLGEDSI. 2 ufaissailsd s&SINs MM SHlITaT 9i5H5HSS
sroml HIOLrs QrEssH0 ShG HIEMIUITmED ML . SiF HiO]
uigeomed  QeueMGUMILD  STHOTS LDIT[D_I'_T)IJLIL@ CPSHET  QULHILITS
Qmsfﬂ(.‘;u_lgpjéﬂmgj Qg Qmaﬂcu_@m asrrmgu HLITE QBSGL . S0nG
epdaEl LUNDHS QFLHCE 6T6oTM) g{@g,g,mrr&, QeueMCWIOME Fal M.
218 Quicburns QeueNGuIm SIMISHS S SHer6thés Couctu(BLd. SiekalemGe.

AEuBw Bemsuls
Hoor FENbus TG
\

sifbs ﬂﬂniﬁﬁm - STHO SEHm
slsor SIQUDLS 6 2_celapd sUuBseo \ GeusRBLIRHMULE Z
7 i 1 petty
TN

2 L SHeursi Qeusifid ssuns i

ULD 6.4 SeuT&FD HeRLSWUDLD (WPemm

memguigeneoll uHMG QFHHG Q&meTer 2 HreNgmsid Qs HHE C&merTen
Geuani(hd. euUNMMISGSLD MTLESFL GHGSD QemL Gl 2 616 €2(h LIL6VLD
G160 2 FTNGTEIILD.

trachea
Brodvchiss
i =

nh- ’l . i - - P
* - . o
- =

']
dlaphragm

Qng 2 sraNsTeaId &BHE Nfleusred Hrer CLPF&HSSTMHMHe 6T
2 WNJSSTHEnM BILLE MMM WEFMEUTD 2 (HUTGLD [HS55HEH6 &evbhE)
al(pd. siFer M@ Qe sHHest QU 2 HPwTHmG. 2 uNjanisseailed
iihg shasT QUHSFL HOHH BHIDIUITEMEL ADLHSTOL  AHNG
slwifev eumujeurs wIOHM ep&Her aufG QeuefCupman(hid. Qbs
Geusmevemi Q& Henpuigen see| &GRS Nfhs CFWSHMDGI.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.
Heoguigedlsst  eugeald psEG CuTeLGel QHSGL... SLH6SHETS
QeuaNGuIMIL @I&HSHHMSU|LD, 2 SIJLD 6TETLIMTSHEN. .

QLSS0 HT6T 2 FHTOINGTEIILD.

mienguineIs@ Camem  Lger. B DEhFET. RHHTEUF Li(Heud 48
QWS BHG 60 Ul eusm], QFevaud GCEFJ&HGLD LI(IBG)JLD @g,]g,rrm
Qgaum 2 MGG 2 MLOLINL CFCLAILDTEHGEUS) 6TLILIG.? 6TEBILD SigBILIAILD
HenLHGLD. 61651G6U SHeUTHMDLNENS CQFUIQID. SRS CFIHGLD L(HeULD.
L& 601 Gamerlest oMM Gy imleer,

mercury 6T§DILD LD&6HT CHMET FHLIMISHS D& H(HEHL 2 L 63T &HHMIUSHTEL
LG0T 6TeoTLILLL G CUmedT &HenLSHMID LH60T HenLSSHMG  6T60TLIG)
QIPGSLD. L6t Gamemen UMTUILG SiflGl. QeumIDd SHEHuewimed UMT&HS
APl UID. SLETTTeL G HlWledT SIHAL QH&GSLD. Wmemev GHIWD, MHMILD
s memeouned WL (B SMest QS FWD. Sieny et ChISHSHL eNMHEI
N (HLb.

SIbSS 615G o
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

6ol 6T6oTLIG  QeLedleTd. @& HIempuigedlest  Glemesor o mLILITeENT
QUBERIGLMEVS GMNSHS a@ggd

WlenL Lol L

B\ i
f . G (Th MG (& L6
n’.

QUBLUTEYID HIMTUITL UTHSSHLLGEUS &ISHEHSHSHMT6D g,rrsirr. &rn'JL‘ﬂ@Lb
2 a6 5afled 5% ST UTHSEGSLD. 95% UTESSILEB6IS SISSSSHTEL HTed
2 ameysafled  QEmbE FsHgIHemar LflEs QUHHSH0  EHHLome
EHGIHEHAME 560685 Gausn(Hld eT6irmTed CLGRIGLGID, HEMTUITevILd
Qenemihg Geusmev QFUIL CauuiPLd. SIGMHGS CHemOUWITeT F&HSlemi
NjuEresHSHeL  QmHEH  STCaT  d1(BHHS  CHMETEHD. 606D
SHSLILEUSHTEL, G Geouemev GFWILI QILITD6D  IGM & 6HuTL M6
F&Hem 66D SIHH HS 2 MILLGmeT LUTSLILmL I Q&g eN@ELD.
3llg &5lq UJrr@é,Qassi)surrLb QUBEPES  UBHDCHT?  HIHEHHH L
A(®BSE DTS 61651 SNTSHHLD.

STHMESITEL M6 CIL(HRIGL 6060 CHRIGLD &,@Gu&,m Qeusrﬂ(zu_lmmuu@m
BOIUiTed UTHSSIULLTO &lfle] CHMRGLD. OMID QASTEH 2 6mjgHed
(TEMID 2 eujeNled(Bhg Hmer STHM LNDHSHE. 6T61Geu CHMEL HEITMITS
A} &5 CouetuBLd 6T6sNeb HImFUiTeL HesTE Gouemev G& i Coustr(hLD.
QupLbumeomesr G&HmeL CHMLSEEHEG SMyewibd, Henguirged Q&weoLm(®
GEMMEUFH STesl. GeUTF CHMLSEFHGL , CHML CHMUSEFHGD GISHSHLD
GHIT6ST SITIEUOTLD.

3IB5S (WSS S
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

& ¢616t1LG HevHmes GMNSHGH LO6ueTamevsd GMILLSG. Henguned([hhs)
SIGTeUG)| LGN (Hh F5HIHHmen s1(hHS 2 L &G GCLGev Qsmesn(h
C&eL6UGI GLITEL 6T(LRSHH6TT g QLD (B SGSLD.

LD6UOT6O0TTT6L 6T60TLIG euuNMMIesT QL& L&SH5HHL 2 eren 62(h
P& 2. Q5 QrEssms elgslly, GeHsg,
UDLW QTHS ATSSMET ASDHI, CHMLUSASTHDISE S
8IIMe  GUTITL. 2 H6eU&Hmel. Geyld, Gleueiemer QrHs%
SI0IHSH6 (White Blood Cells) LDMMILD SL_L 0)I&HSH6N (platelets)
Gumestmeumenm C&LOIG G MeUSHMG).

LO6TOT6001T7 601607 (LD SEIUL CoUEMEV SH6IT:

Qs alg.sL ([BS60:

LO6BUTEITT6L Q&S SHSH6L 2_6TTarn LIsmLPL! LDMHMILD
CegLMLDHS QTSHS TGS ET ASDH,

S COTSKUILDTET Q&S SIISHSEM6NT 2_(IhUTHGHME).
Ar5sLd CaLOILIL:

LO6BuT6nnTTT6L QTS & GH6nG CELOG G| 6neuUSEMS),
CaHemeuliLI(BLD CUITE| 2 L evI&H@E& C&emeviLent
Q55$MS QUNHGHMS).

GCrm eT&IFLILY:

LOGBuTEnitTeL Qleueemen QHg 2ism)I%H&emern (White Blood
Cells) 2_(heUM&&), CHMLSOSHTHMISEDHES 6TH TS
GumymL 2 56 Hmg|.

@@ LbL LbMIFLPMEH:

LDLOW QISS STDISSHET SlenshEl, SIeUDHHeO®HS)
Q@Y LNISPDHE QELWNLGEDE), @& QUsS
SIS S6M6T 2_(HUTEHESSHH MG 256 HME).
LD6TOT6uDTT6L EFIFILIMTE Cousmnev Q& UILINNELEm6V 6T6ITMTEL, QTS S
GCanemnd, QHTMHM| LMHMILD @rHSLUCUTSHEG CUT6TD LID
NJ& & 60601 &H6IT 6JMHLIL GVITLD.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

LO6TOT6UOTT6L  LIMEHLLGHLUI  SMJ6WILD  SHEUMEVSTE. &HeUmeL  Q&mesar(dH
A®HSHTEL LEESTG. FTUINL (LDl UITH). 2 L 60 GCEMIaUHLHG STeoTLILI(HLD.

LoGvuTeniTenI&@& 2 6uurLmeor Gamel Gleueiterl . HIMLD LIFME. QFUIOUD LIFHEF
SIDLO6DT, LB &), gy6v0rLmeit. GleueteN Camed @evevm euMpeneu GMILILISG).
CETMITLD LI euLoment LU Q&WILLD LI(HeuSHemSHs GNILLGI. SSTeUG QbhS
L(heusHeL GLhmG CUDHMIS CHTETEUSH HT6OT HEMEOWIMI LIGTTIUITE
A58 CousuBLDd. ST &HEnGUIF 6T HTEUMETILILNCD LTSN Q) ([HhS)
Qs GLhmse QUDMIS Qsmanh QbHs LGHOUSHD NG U6THS
Geuegur(hLb.

Qeuerer

3I(BSS 61(PHSI b

b 6T60TLIG) LD6BOI6OUTTE0I60T Sl6m6uol 2 MILILITE euuNm) 6TeNID QemmLIEHLIEMIL

GHSSII.
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aT6TuTEmTUIeVILD eUTLPTUIGYILD.

aibing e

ESOIRY -

sl U afisn e

[or T

AL .

@emLiemL  (Stomach) €T60TUHI  (LOSHICIHEVIDLNG6TT,  LL&FEI ST,
QeLEIL 601&6T, (PLGCHTOIGHeT 2 amafllL  alevhi@ a6
ghiUTL(h& Car@sdHulled s WsSHwWLomer FLOLML L
HSPHFHID 6] SSHEOTMH SMOWTGSD. Q&I 2 600161 &GS
(216V6V&| HaNMLD) (Oesophagus), FIMIGL-L HYPHW LGS S EHHS
@enLuled SlembHGIeTeNG. 2 HJalFHTarHHMNGS (Thoracic
diaphragm) &LOM& 2 6TeMg. @H60T  QUGEIPLD  HETEYLD
2 a1aM(h&HGLD 2 cviedle SlaTallemenll CUTMISHSH SIEHLOU|LD.
2 606 2 6MHIMPUD GalemeTuiled SIHSULFLOMS 1.5 0IL_L [
sl QuilsTGw. QenglsnLuier QQUWISSHD GL 6D
SI6M6V6)Y &M 6IT JOUGSHHILD. €26 GI6UIM(IH SI6MEVEYLD
@englenuuilest  enwowl 2 L OUGSSHUNO(BHEH  CHmeTMIL
NerCerim&e&Hg  CFeLgId.  N6TCETTEHEF QFLID (L&D
SlmeV6] QemLsmLSGLD, HMIGL 60601 CQGTLS&LI LiGSITeoT
WTHAMIGL6D  (Duodenum) UGHSGSD @QemLulled 2 eiten
emUGeOMerY  H(HHGH HMFHMETF G(HRISHF QFUIW|LD.
@enpusnuullest 2 en&geummied Lew @enjLeou BI§ &IUN&en
2 ui(h. JMEGMMW! 40 LOGLEOILIGT [HI6TOT6TTILI  &HTLILS6IT
2 _ererment. @euMMIeL (LPSH6oTeMLOITES 2 UTTeun)|&&6l (chief cells)
QpTHlsemar|d, &euy 2 uNjamIdHeen (parietal cells) eT6uTLILIHLD
&G 06tTg % (Oxyntic) 2 UNPaIS&HT  BHCITGCaTH S
SMqeNWIL|LD (HCl) &ISEH6TMeT. 0&CHTGCaTIS HiTiq.uilemed
QBTHWE QFwWeLUMLIgME&G CHemeuwlmenr OV S H60TE0LD
SeL &AM Qenglenuullenr GULS 6o, Clyesfleor  GUTeTM
QBTHILIMISET &J&SLILI(LEHMme.

NGBS 61(PSHSI L
70



https://ta.m.wikipedia.org/wiki/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AF%81%E0%AE%95%E0%AF%86%E0%AE%B2%E0%AF%81%E0%AE%AE%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%95%E0%AE%B3%E0%AF%8D
https://ta.m.wikipedia.org/wiki/%E0%AE%AA%E0%AF%82%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AE%BF
https://ta.m.wikipedia.org/wiki/%E0%AE%AE%E0%AF%86%E0%AE%B2%E0%AF%8D%E0%AE%B2%E0%AF%81%E0%AE%9F%E0%AE%B2%E0%AE%BF
https://ta.m.wikipedia.org/wiki/%E0%AE%AE%E0%AF%81%E0%AE%9F%E0%AF%8D%E0%AE%A4%E0%AF%8B%E0%AE%B2%E0%AE%BF
https://ta.m.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%B2%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AF%81
https://ta.m.wikipedia.org/wiki/%E0%AE%9A%E0%AE%AE%E0%AE%BF%E0%AE%AA%E0%AE%BE%E0%AE%9F%E0%AF%81
https://ta.m.wikipedia.org/wiki/%E0%AE%89%E0%AE%A3%E0%AE%B5%E0%AF%81%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%B4%E0%AE%BE%E0%AE%AF%E0%AF%8D
https://ta.m.wikipedia.org/wiki/%E0%AE%9A%E0%AE%BF%E0%AE%B1%E0%AF%81%E0%AE%95%E0%AF%81%E0%AE%9F%E0%AE%B2%E0%AF%8D
https://ta.m.wikipedia.org/wiki/%E0%AE%AA%E0%AE%BF%E0%AE%B0%E0%AE%BF%E0%AE%AE%E0%AF%86%E0%AE%A9%E0%AF%8D%E0%AE%B1%E0%AE%95%E0%AE%9F%E0%AF%81
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