MONTHLY TEST -2 PART 1

PHYSICS - NATURE OF UNIVERCE
Geo - 6th term 1 Unit 1 Guyemid oBEId Gflwd GELULD
9th book Unit 9 S|eWIL_LD

Geo -11th Unit 2 Gflws GEWUWLD Yeluyb
CHEMISTRY - (ACIDS, BASES AND SALTS)
9th ook Unit - 14 SIO6UBISH6IT, SMMIS6T LOBEID 2 LI |H6IT
10t book Unit-9 BN FGOH6IT
Unit - 10 Gouglalenansefen euemaHei
Zoology - GENETICS
10th book Unit - 18 LogLiluled
Unit - 19 o uilfler GammBmwd wuflewmopd
Unit - 20 Beanssevli BB 2 ulflgeFHTHeopI Liaiwied
12th zoology Unit- 4 IS SLHBH60 OBT6ITenSH6IT LOBEBILD LOMBILITGS6IT
Unit -5 Pe0BFB  LogLiuled
Unit-6 uifleuormioLd
Unit - 10 o2 ulfl GamPed mHIUelweller LWwETLITBES6T
Unit-2 umybuiflul oy uied

Unit- 3 G&CymGonGambd SjgliienL_ulevomen UMFDLIFWILD
Unit- 4 o uIfiesmieopI  Laluisd GBS(PMHBSEHLD
12th botany CFwed(LPBEHEIHLD
Unit-5 FTUdH H& eueriLiy

GEOGRAPHY - MONSOON, RAINFALL, WEATHER, CLIMATE
8TH Term I Unit - 2 QUTEITNENEOU|LD  SHTEVBIENEVUILD

10th book Unit - 2 ShFHur — STevBlenev LHBEBID BUIBEN®ESH HTCUTEISET
12th book Unit-7 Cuewis s@ha Gobunp
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gvg — 1

GuyewiLd wpmId Gflweé GOWwuLD

‘QumGeugtn] (Big Bang) eem @m Blebe gBUILSST  STIERIOTUI  6Temiemni 6oL BT
alewnfeiisEnd, aUTSIOUTHL SEHD CoHramear. @amel SmaIGmHUD CuTgieuTs Guirewi b’
(Universe) eaip  ompdsari. @smer ‘oemib’ (Cosmos) eeipid  @Gplba ement.
PRIG6T  STWIHSB  alewilaiser WHdaybd OHTemevalsd 2 6TenHTed  Slemed  DieTalsd
WasleufwsTte SmUlamib, FRwusTes BHTearsid emsenr.

SIWILHmS uBBw  LgiiBe ‘oemiLealwsd’ (Consmology) eleim  GuIT.  sTerdOT6rd
elg @ HOIHHF OFTELEVTGLD.

GuiyeusrL_Lb:

GugewiLb etaiiug WsLILPHS elewiOeuel uab. & 15 LevellweT DLeiBHEHHEG (eI
epulL  Quem Gemgliier Gumgy GuIeRILL o (HUTEISHTS L6  euTelled  DISlehTaHe6l
poySepett. @UGUTewRILoTeIg CHmMoshoHemidbd e allewisa HF6T LD 6UmIGH6NT, 6lewIieSHeT,
Gxmelimell, 6uTed HBLFSHHTRG6N, FBICHTeTIH6T, ouaHIEBH6T LBBID SHlevewd CoTeismel
DI WIIBDB 2 6iT6NTL SHBIU6TENSH).

alewnser yeit wemievd (Galaxy):

allewiler  HFeiT  LDEWIL 60D GBS FTLL  alengdwmed @eBrell  LlenenidslubBlh  E(hHeEGLWD
BLEFS RSN  OFHTG@UUTGW. eaumaiGeuefuied  alewifer  HyelT  LOeWIL60BIS6T  FHSIULD,
GauTsa b  STewilIUBGSeper.  OumOeugly BsbasGl LB  &omm 5 Wevedlules
UL EIBEDSGL e ‘utedGleusfl aflemiber syem wemieob’ (Milky way Galaxy) e _heurengi.
BwgH  Gilws  GewUD  uTedbeuel  allewifer  HlFeT  WWEWIL6VHHE  BTEILILIBGSBSHI.
e Gy (Andromeda) efewifer  Hyell W6V BHBID OLoseveveilds  HemayLerd
allewiSesr Hyel wemiLeod sypPlwer Lalsd Simdled steuiiu@ (Magellanic clouds) eflewser
TGN LDGIITL 6VMBIBET  DLGLD.

QT eeflwmeni® eleULH @6l @T SLEWIgEL LWemldbHamgll CHTeneve] GW. eeruller
FHewgBousld alemmesd@ 3,00,000 FH.b u@b. Spemeo, eedwmerg alelmedsd 330 WOLLT
a6 CousdHHed Liulemdd@Lb.

&fws GEwuD (Solar system):

GameomT  eleiIB  USLOTEIH ‘G  SLeyel el  GQUIHETUGLD  6MPL  6TeIB  E6vd>en
AMTHMBUNBHSH OupLLL L& @Gflws GHBwuUS &ForT 4.5 LHevelwer aI(HLRISEHEHSE (LP6iTL]
o (HaUTIHTH  BOUILGSHBH. Gfwer, o @ Careisel, @Gmiemend GCHmelidelr,  Hlenewnt
Gxmelimel, eumed BLIFSIHIEB6N, Fp  Comeidet  oBmID  elewisBEHeT  QLBUIeIBENMB
o aenLdawg  Glws@houd Gb. & & FIOY  elogwred  Lenenrdbasliul BeTer — gff
SIMLOLILIMGLD.

Gflwiesr:

Gfwsd  GhusdHHar omwwsbHed Gilwer emwhgeTeng. Gilwd  GbuUSHHeL o elten
SIMAHH  UTHTOUTHLBEHD  Gflwenend amps  eumdlamer. Gfwer  @Gflwd GBS 6
QwrsHs mHeopuled 99.8 FHaldlsHd o eengl. Giwear emasl Jmear wBmpId aedwid Gumrems
CeulILIDTET  GUTU|SHSH6ENTE0 L.  GMwer HTCar  geflenws o 1OIP&HIQUI  H6TeDD  GLIBBGI.
Gilwer @ alewnfasr @b, Gilweiear  Guomuriny Geaiupemeo 6000°C  ay@Hb.  G&Gflwb
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GBLUSHST  DmaIHH  CaTaTsEhEHGD  Oeauliubmauld, eefldwud @Gilwear  Sieflsapg.
oige GeuliuBlenso Laluller Gomurtieny eaubHenLwl &OTT 8.3 BILOILRIS6T LB @B

Gflwer 1.3 evedwer Lalsenem Herdh@eT8em I HHdHamgul
aemEUIe WSLIGLINWSTGLD.

CHTeITHAEIT:

‘Bapmelr’  eleipmeL ‘FmpleurhUeuT’ el  GUT(HeT. Gflwd GHBHUSHH6L 6l BECHT6THET 2 _6iTerent.
olmeal  Lget, Geueitefl, yeal, Gaeueurul, ellwmper, &ef, wWGyemerd wWLWBMID OBHLIQULET SLEGLD.
Geueitell  oB@ID W Byeterd Gameidemend, Haly LB Cameidel DemISHHID Gfluwener eI
SPHMEFHBBIeL, DHToUH CBHIHHEH SwdETaF FBp  aumSlamer. Seleurm Gsmeismel
Gfwemend ampll eudbdmigul  UTemS SFBDILUTmS UGBSl CHTeTH6T  DleHETHSHID
SHSHIGH UTenHmw Il B alleudTioed Gfweend Byl aumeusB&Hd Gflwer FTlY aleng@ui
SHMJGIILDTGLD.

uemiedL & SLOTHeT @flwer wppid LUp Camersenert LBy SIBIHBHHHEIT 6L Fhid
DevdbFWmEeT  euTuleons [BSHGL LeoRMSBE. o FHTyeniond, Fpiumenmpumitiuent ullsd
sTeor LG ‘eutel BB elsbler GCamer el @GHbd SemmESHT @@TUIBI 6TSIB LML 6D
aufladaielmbal BTD OFHfHaHISCHTETEMTLD.

GTWISE DIHIL o 6ifen BTG Comeisenten LHer, OGeveiel, Leal wwB@ID OFeieuTul
‘o 'Bs GameTsel’ Slevevdl ‘LS T Cameisel’ 6B SIMWSSILBSOBeT. LITenBSH6NTL
ol @&CameideT Senaled Fplwer. @dCameiseaier  GBUILILIED 1OMEVHET,  6NTILDENEVHEIT
BEID SmIsGEaL LsTenmiser (Craters) smeniiLiBaemser.

Gws@BbLuSHe0 o _6Ten sl dl BTG Cameisenter elwmps, gef, wGrered LOBEILD

Oplguer  Spdlwer  ‘QeaueliliBsCameiser’  oebevgk  ‘ellwmpst By  Comeimel’ 66yl
SIMWPEBILGH Ber. SECHTeTHET euTHS6NMTe0 HBITWLIS STemlILBeusHTe0 ‘euaiind GCsmemelr
(Gaseous Planets) eiamoyid SiempdaliLGdlemper. OQFeusutul, elwmper GCaomeiTaErmadbas L Gl
‘Fm CameiT eWIL6VID’ SHTMILILIBH B!

Gameiisefan auflngenw BenaralBosmsiien (Mnemonics):
gl Oeueitemd Leluled Gaaishdlenmed alleumsld, Fewienl, WHSHD OBHHRISTHI

yser (e oimEgeien Gxmeir) :

GTwISE DMHBL BHIGD UHer Senaled wwpm  Cameisamenall sab  Fpflwig.
B &CHmeNTeISH) Gymoreiwid &L_661TH61T 631 SITSHIGUTT60T “Quofrg Ml ullesr QuuwgTed
SImWHSILGHBH. BFCHTafled BEIT, euTwHECenm  BHewLwirgkl. DHCHTeMNEL 666w VLD
BOUTHHTEL  LG6D  OUTIpHed oFHls Geuliuplemeow)d, @ge] GCBIHaHled  sbmIGeTmHD
steoiuBw.  Guwed st  Camend@HdH  HMeaiSCHTETHET  THIA0MmeV.  DIHBTEn6VLI
CUTWSHID, DIHHL CUTIPSHILD LHeT Csmenen BT OouBmIs SH6wIH6NT60  SHTET(LPIQU|LD.

Qeusiterll (Qeuriomen Gabmeir):

Geueitell  @GRwelLOmHbHID BIMILTUSTS  DewwbHeTengdl. Ualwwll GBuraiCs  @H%
Slenayelengdmed  Geueeflud yelud ‘@rlenLd Gomeidel’ 66l  DIDSHBLILIBS OIB6T.  DIFH60T
FPEVIHE0 BTVl BB Cameiidmend SHTLIQID IHHTH 2 6engl. OCeueel Heitenerd HTGeur
ampld  O@meien 243  mHI6TH6T 6IhSHHIS Oametdsa. wGreremerlt GuraiCp  @&Gsmembd
FpsFelmhHa OCoBsresd FHpISBH  (HYSTTF  FBm). DH BB CaTeTHamend ST IQEID
Wsab OwgeuTssd FBBISBga. UHear GCsmewmenlt GumaiCn Oeustela@d  HienewdCoTeiTdein
BeOem60. iG] LOBBID  SIWES GBSGWD Crmoreiw  sLeyenTer  ‘efeterd’ eIl GLIWIFTED
BD&ECHTT  DIMWSHHILGSBSEH.  STeveoulleud,  omeweoulleud  elewienfled  HTeILILGEISHTED
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B&Cxremer  ‘aligOeueiell’  @@ID  ‘OIbHCeueTel’ eIy SDIMWSHSICBID.  HlevalBg,
SIBHBLILYLITE BFaled LFsTaonssd 0Hfud aleroummeT GeuesTeflwum@LD.

yall (2_ulitéB@smentd):

G LO(HHSH  CPSIBTUSTS Db lenen Lol mbsHTeugs OGuflw  Gsmenm@d.  yailules
Gupurliumerdl  BTETH6E0  PSIml UG  HITed  @GLLL (BeTendTe0  ‘HeodsGsmel  eTamibd
‘B1ECamell’  aIaIBID  SIMWHSLILGHBEH. Cymomelw wBmId HCrssd HLaleiseier GUWITTE
SmWsHIUILTEH @8y Gamer yalwr@. yalulesr simey el L 12,714 SHGeomSlLiT  oBmIDd
BeobBhHCHT (B el Ld 12,756 HGeumbl LT u@b. yal @Gfwemer alemmosd 30 &GeomblLiT
Gousdhdlev @yl eumHSBH. @OFCHTefled [Hevld, BT LOBMILD EUETLOEIIL 60D  HTETLILIGEISTEO
o uiflemiseT aumpdh HSHHWTeT GHWwe0 Heveydmal. Leluler @Gy HiemenaGsmeT mevaum@Lb.

Glwms@d Ualsghd BemLBu o een OxmTemevey 150 Wlevedwer &SGeom WL LITELD.
wenldbE 800 &5 GCousdhdled GFseId euTanTd @Gflwemer QFaSmenLWw 21  GUHLBIH6T
SGLD.

CFeieury) (QFBHBS Gsmel):

GfwelLO(pbeH  HreeTusTeds  SrewilubGl  OFeeurus Camenmeig Slenaled  LSHmIshE
SIbHLUYWITE BemwiLreugkl FBlw Carenmm@d. BsCsmer Gymomeiwll GuriidbsLaleT ‘TiTerd’
(Mars) Quuigmed SepsslILGHBE. BFer  GoBUIiLId @Y SLEmeVB 2 6TeHTe0
CFHBIBLOTHS GxpBmLoe & HBBaI. 25C6a, Ogeieumul ‘Foubs Gmmeir’ STSIBILD
SImPSSLILGEBEH.  BECaTefler  euafemwieod WD  GeLeIWSTSGHD. BFHeT  Hi(hHeLl
uGHsefled yalenwit GCumetCp uemflwemmaser (Ice caps) arewliLGSemer. S&CsTenTeag)
~Burmuerd (Phobos) wBmib ewed (Deimos) eaiais B SimenisBaTeismend CHTamIB6iTeNg).
Qaeileutulss Gamenem SITUIMNSBSETE, aBfleumD Sevmsepd (Orbiters), seny eidlsEpid
(Rovers) oigiiuciLL (Beitemeo.

Sphw elaOsuefll  omuiFd Bpevend (ISRO)  Gaeueuruis Gamefler — euerilosmisuld
LBEID  HOIULGHMU  ITUIMSBSTS 24.09.2014 oeip  whssTwresr  (Mars Orbiter
Mission) etemiup  efenisengms S@Ilug. S amsd SbhHur GFseutiis GCsrefener
T Bresefler LCuelsd Fagwr elewiCeuel syymuiFd  Bpieued, mreor (USA),
oCrmiiw elewiOeued ImuIFd HBIUISHBGH DBHHBHTEH BTSISTD B HHeOL 2 6ol

allwmpent (QupEICHT6IT)

Gfwsd  GeGwuSHer Wasl uflwses GCsmenmer  alwmpet  GRWILLOGBHH RHSTOUSHTH
SDIDLOHBHIGTETH). ®al Gymomelwisefer  (LpFHesTenLOD BL_6|61T (Jupiter) QuuwigTed
SIMPSHSILGEBSEH. Heor B@ID  OeusTell Camendd SIBSHSHHTE LIJHTFIONS  allawrenied
Oafloug alwmper Su@Hb. BHCHT6N  Heit FFle0 daD GCoudslOTHE  HIPEVSHIIQUISTELD.
Gflwenars GCureiGp G&HaT euaTaNIL 0SHSHMID  MABL Il WLBBID  aBelWD  6UTLSHSHET
STeniILBHamer. e GHswTer  HlenenisBamersmen @ECHT6N  OBTEIBHTNSH.  DieUBMI6T
oBwr  (0), wGymiur (Europa), selS® (Ganymede) wppid Gselerd@Gm (Callisto)
aFlwer v WsHOUTW  FHienewntbBHTeTaH6eMTELD.

gofl (auenemuniGelT Qomenr Gxmeir):

Gflws GowusbHar @rewimeaug Ouflw  GCsmemmenr  geafl  GIWSILWOGBHS  BTUISTH
SIMLOHSIGTETS). Gymiomesfiu GeueneusTentD &L_6]61T 60T @uuiyTed (Saturn) Gk
SIMWHBILUBHBH.  LTOBHHIHETHET, LINSHIB6IH6T OBBID HTHHHENT0 Leot  Lev  Guiflw
QUEETWIMIG6T AECHTenend FBMld el ILIBH S 6360,
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gl 62  glemewids Cameidenend  Osmewiperengl. ealwmper Camemerns  GumeiGp  oH®
slenenisCarersemends Oarewi  QEHCasreflen aLCUiw  senensGsmer ‘et Ler’  (Titan)
aGw. Gilwd GBLUSHD sSTeolILB  HenewibBaTerseaiey Bl TMe WLBBID G560
SFU QUTWSHDHMETSH BT aafewiluld BmID GsmseT @Gbhah STeiLubGH S 6y
slmenisGamer L L6l ouGb. Fald Gameflear ser miiysh Hper (Specific Gravity) Beny
alLd @HMBEUTGLD.

w@rewrerd (2_(hHem> Gmmeir):

alebelwld  Oamiagsd a3 euTeiuwied  Sfiepgmed 1781 &b euewih  wByeoterd
sauiBLIgSSIU L & CFHTemev Gprohdlwumed semiBUpsslul’ L (pHeo Camer @ am@Gh. B
GTweNLLO(HhHSH JLOTISTS DILOHSIGTENSHI.

581 autu] B&ECHmafled 2 eenmmed B UFmF HBTHS CoHramPps. Bg HCrss
allewr  sLeaemmer ‘W Grererd’  QUWITTEL  SIMWHBILGHMBGH.  Geuesiellds  Camemernts  GCumeGm
D&CxTEHD  HeT FFL  BR&HTTEF  FBBled FBBHBSH. B SDFSHF WS  FTUIHS
ST ILGEUSTE0 Hai  SFBBILLTmHUTL o (HwCLTBugd Curaipl @flwemend &Myl  aubHSBSH.
wGremerSesr 27 FHiewemsBamenaafed ‘ewLtLmefwm’ (Titania) sl GuiwgTEL.

OmLguyeir (Geihbg Gmein):

GMwsd GBuSHed 6 LTeugl BBId Wesdh CFTmevaled Siemwbaieien Gsmel @FHIUTEGLD.
Gymomelwd  sLed  sLeyelar Ouwengd OememiL  @&EGsmelled LSHH STHBMI  eisbd. 14
slenenisCamersemend OamewiL GnLiguieis Wasl Quiiu simensCsrer ‘genglLer’ (Triton)
aG. OpLywer Gflwsds GOLUSHD Wedh HTmevalsd o sTangTed WS Ge6liThal
ST ILGaEBEH. DHCamelled STewr B B WHB@ID  Oeustensn  Bipomergl  WGFererd
Carefledmha Bms CaupiBGSHHS ST BHBSI.

&pmGamsisei (Dwarf plants):

OpLguye Camend@ SIILTEL OHTemevaled STeorliLB FApslw allewrOuUTHL &6 GHnISHCHT6TSH6IT
aGD. e  Wsa|b  GHelThaId  eeafuleveomosld  sreoliLbGHamer. Gsmen  algealed
TG Bewer  Cameidemens GuTeL @606VTION HIOGH FBWBILILTHSHOWIL LB  GHBIn6TdH
Gamena@EnLer  USTHHICSTeTEHD. Lepl CLm, Oggerd, mfled, GsHGwéd BBID  OameTolwim
Gureiipeney @Gflwd GBHWUSDHe0 STERILILGL WHSH GHBIMRICHTTHNTEGLD.

Blevey (Ueluler gienewiesBsmer):

Gameidemend ampleurd alewrouT(HL 6T HieneudbBameisanm@h. Lalular @Gy giementdGomel
BeoauT@Lb. Hlevey HetemaisHTCar  aBpldameien  ahSHHISHCETaTEHD  CHIWWD. YaledwiF
Fppleuy  aTBHHHOBTETEHD CHIIPL gBEGSMBW  QBMTGD. DHeUTHl 27 [HI6TH6T 8  Lo6ww
GrywT@h. MevalB@ euealioewiLevd S wWndH. EH6T STJenond  elenNIsBHee HTHBHHHT60
Bzar  CuBuGHuied  SiFHsenalled  HOISHSWIL  UeTeNmISET ST ILBGSEIBT.  [Hlevey
yealufelmpbal 3,84,400 &6 GFHTenevaisd b ieTeng. B Laluled praidled e@m UBIGCSH
SIETRYMLUWIGI. WelgHer HoJuipmdw @Gy alesOUmmeT Bleveur@Lb.

Blevewaull LMY SITUIISBSTS EHAHWTeUTe0 SDIEILILINLLL (H&He0 6NlewIdeold FhHaTTUIET -
I sum. @a 2008 b semih allewienied QFeISHSHLILILL .

fpl Cxmeiimeir (Asteroids):

Gfwewend &mp eumbd FPw Hi GurmlsGen FmIBsmerse eamLBLD. OFeleuTul LOBBID
aflwmper o &Flul CamedEpdSlenL G FpICaTe®He eI eld STEUILILGSBSH. Diewal Sienaled
Wasab FRwste SHLLSTeO CoHTeTse el DIENLPSHBLILIHEISH0M60.
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auted alewnbaisei (Comets):

auTed  AIETSEIHET  HemeL OBMID  6UTed LGHdemend BTN HTdd  STewILLBLD.  SHLLl
QUITHLH6NMTeL OLeT HEWeOL LiGHenul ULeNdsLl 19uimed LlenemnrsbaliLl (HeTengl. SIGHeT UT60LIEH)
AUTLHSHENT60  SLeidhl  Lald@ DA 76 UBLBIGEHHE QUHPDB auIshdnioul ‘Bamneld’
aurevalewtSesr SeOLAwMs 1986 1b et euTedlled OBl L . B WewiBo 2061 b
6B allewieniled CHTHIBID 6T60T BT LILIL (BTN

alewiamae (Meteors) wppid alewiefipasBset (Meteorites):

Gfwsd  GObusHed STewriuBd Fp  SBH6T BB 2 GeOTHL UTEDBEHENTEL L6
AlemrOUT(HLB6TT  aNlewIBBH6T  GTRIB SIMPSES LD BObs  alauisneer LeiuNedr
aUeeNIL 60GHmSB SlewL Wb Burg o gruieler STyewions  efbdhl  @efliTeusmed 6Bl FHHTLD
ARIBID  DIMWPSHFILILGIHBH. 60, UMW vHendHdh SHTewly Lelulesr  GCoBuglienud
H1eEGL alewianser ‘alaaipasnaer’ (Meterorites) ereip SiewPSHBLILIBES GTBET.

yeluler apid:

Gflwenerd sreneouiGeor, WHWEGLT Siedevgl LOTmELUNCT BT HBHHIGWILT? [HI6T (LHILDEUSHID
9.3 fLHHCCW sTeIILGHBSHT? Slevevdl LTBILGSBST? Gflwe sTeneouied SlpdEeID,
wHwd o Fulebd wremeoulsd CoBElab STeaILGHBH. Yal Gflwener SenL el moed &SmBs
amHaUCsH BIBSHDS HTIWID GUGWD.  [BOFH  HMIBEHSSGHF Gflwer bHaTaumsl  Cumeiy
CaHTaSiaTellld  SIH 2 _ewIeMOWIeVe.  eleleuTOmeied, BHTD  CumbBHCeor  HEVVH L
aueninguiGeur GFeveuIld GUTFHI LOJMHIG6T, alendGd SOUMIGET WLBBID S LLMIS6T Geusons HTD
CgeogUIld FHmgdg 6T Hoguled paTaumdl LTSI HESCBTD.  9CxHCuTem Lol
Gflwener  CuoBalelhbah SWesTaF &aBYl  amausHTed Gflwer  SwdHedmba CoBsTss
CgeveumTad GCopmamdBps Ualuler gsipBdlowliums yfbgs Osmeten SIS  algaISHmSL
uBplu, grwiensull uBPSWL SIBIHS HES CouemBLD.

yeluiesr euigeu(pd. FmUIeYLD:

yall GCasmen eugeuoTeigl. BFH HeiT DFFeL SaFBH. Laluller el SHiHoubHedmbd, Lal
MLWSHH Pt OHeT Hihoud euedy OFevevdHdnlell @ SBUMmS CaTh Laluler oi&F&
aeIu(B. Uel ST oiFHsd 23%2°  gnuipg  sHetenaisastCar  smpile  Csmeni(h @ fluemetuiid

Gmpl UBABH. H&ST GBMIULLL LTDHEG 66Y2° Camanibnsd @bhd F1ule] eBUBHBHIPMBSI.

yelulesr  apaid  Geusld  MevpBHBHT B  UGHuled 1670 Hus /  wewll eusad, 60 6I_&HEG,
oI FByemauied 845 &8 / wewh Bad, Sl LUGHUTe Fipeid Geusld SHOWIDTHIDEHSBGLD.

apaise0 (Rotation):

yel sea1 FFlev Haliewend HTCar FBBeUmBF FHOISH60 6Bl FnmIFGmrD.  Comalelmha
HIPEHFBTHF  GPID LW, QUh(PeDB FesSBEG 23 wewl GmIw, 56 ML mseT, 4.09
allemyseT eIhSHHIS OFTeTHBH. Lal QUh(pmB SHPVIISBEG 6hHHH Camerend ChrHams
QUH [BT6T eIl SIMWSHHCBTD. el FpDIeUBHeT STTRIOTS BJe], LS60 gBUBGSHBH. Lel
Gxmem  eaugeuOTH 2 6TeNHTEL  @(h GUUILL  GCprshaled @Gfw  OeueflFad yeluler e
uGSHuisd WL BHOL LGFBEH. DILGHHG DG UBOUTWHSH GWD. Ualuler @eluLtsd LG
BreuTs B(HHGSID.

peege] @Gflwer eaug O  SmyHCHTammISaTIID  CHTMLHBTELHHD THS eIl LHHBG
AL S, SIWILTTIYS eIl LSHHBSG OFBHed 24 wewl CoHIWD Gflwer Hmevd@&Ewed OFHflujd
BBLDUTGLD.
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®eieumy yeluler @efuBld uGHewud, @eafluLrsd ugdHowwd Ufsgn Camiyme ‘eqefiTey
aulL b’ (Terminator Line) etetimi GLwi.

apmpigeo (Revolution):

o ol ser pereul Ll utenguled (Elliptical Orbit) gflwenens aBpleumd baTanauGu &BH3ISHe0
el FnmISICmmd. Yol elemosd 30 HGumblLT CousdHde0 @flwenend &M saumaBg. Lal
R wop Gilwemend amplleuy 365% mEreTseT SLFMH. BH BHMymors 365 [BTTHNTS
dBSHHOBTATOMILLB @(H UL 6Tl  SIMWSSILBSBSEH. B Hpeten  Ya BT s6l BTG
WBBEHHGH @R (WPMB  @h BTMTHS SeorbHLUUL G  Ligeufl 1o1HHH60 FnBHeOTH QI
BTelT  CaFTeEaILGaBEH. DSTOUSH BTG MBLEISEDSS @ (Wewp Llyeufll wressdbeg 29
BIeTS6NMTa SheGh. Sibd eumLD ‘65l eumpLd’ (Leap year) e SiewpdsinGang. el
Gfwenend Fmpsl 6UIHEUSTEL LI(HeUSTeOmIG6T GgHTe I a6

yal @Gllwenensd ampd eumeumted wrF 21 1 Cxd (wHev OalwuT 2310 Cxd euemy
ABIOTHEST Halulear el emysCsmend @flwener CouTad gmulbg SmewrliLBLD.

‘@il oemen’ (Perihelion) eigiugl yell ser sBpiiutemsulsd @fluaise We DimEed aumD
Papaur@h. @Giws Gsulewwn (Aphelion) eeiug yal et spoluTosulsd  @luamisds
OTemevalled STEILILBLD HlSDeUTEGLD.

o 9FFLWSHH OFHeT  DwIECaTend  GflwelLlipbba  alevd  sTeRILLGEDBH.  DBSHS
SLBIOTHHIBET DIGTeudh GFubuT 2310 GxHdl waHed wnTF 21 b Gxhdl eueny Ueluler Ggeor
SIemySHCamend @flwener CHToHs FTUIHSHID, UL eWTHGHTEND @ fleiL WOHhHHID allevdlud
ST ILIBHLD.

Aeueum el Hei sBmpiiLTensuied G flwemend &mps eumeudTev Gflwesr BleobBHCHTL 19BE
AL SSTHAD, FBaETEHaD bHaTaumsl BCuTas BCHTBBHMmS aBLUBSHFEBH. SSH6N SHTJT6OILOTS
g 21 wBpb GFlLwbuT 23 Elw BI6eTH6T HevbhaGHTL (U UGHUT @Gllwelar SHHlTHel
CFRIGSHHTE alpd. SiHTe0 Lalulel SmersHall UGHelad LSe0 BDID SFelioumwg
FOIDTHS ST ILIBLD. 616018eu, @BHTL &6 ‘FOLLSIT6Y BT H6IT 6160 SIeNLDDHSHLILIBHE 63601,

&8s Gumeiiyl grenr 21D HT6T &LHCma 155 Gflwaiar QFRGHSHIE SHTH6M  al(LDEISHTED
AL  SImISCaHTeNHHe0 OHHTET WH HWL LSOOUTIRMmBHE OBTRIQHBGD. OH6 DienTdH
Gzmend HewiL. BFemeud GBHTERIQ(HBESLD.

ObHFe ‘CaHTMLHHTVH SHTHHUUD 66l DmPSSILGEDBSH.  19FbuT 2210 CxHd)
wajCrenauier 1WxH Gfwelar CFUIGHHS SHTH6T alWwdamer. @bBawalBd ‘GeliTaTend
sgiiHmuun’  (Winter Solstice) eemm  Guwit. @FFowsHHed e  SienyeCamendseo
USELOUTISH DIHHOTHS STETLILGLD. L DdFHCHTOND Hewl @Jeveud OBTIgHbBESLD.

Yol Gammenmibeit:

e o ulflemiser eumpd SGHHwmer Gsmel LelwmGw. yaluled STelILB cpeiy  CHTG S ®6N
utenpsbBasmend, BTHCsTend wWBMID  Geuelliewievd G, BHOSTGHHBEHLET  HSHHD
STeUbHleneowld Hlevayeudpmed o ulflemiseT aumpd SSHHuwelTen @LwoTed el  oTBBIueTeng.
2 ufflemmise auTpdanigul GBI ewiLeod ‘© uliTedBsmend’ eaim SImPSHBLILBH MBS

uTenpsGamerLd:

o utedB @B  GummeTuBD  ‘@IHBFHTerd  (Lithos) eeim  AGydsl  uHHHL BB
urempaBasmend  (Lithosphere) eteiim  Qamed  GupriL gl yelulesr Gopuyinisd smewriL@LD
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LTEDBSH6T  OBMILD  WwewT  DIBHemsL  LUTwBECHTeND ety FnmIBCBTD. &bs  Heolugliied
o ufifleTmise SmeurlILI(h eip360T.

BT GabmenLd:

o “eaapl Gy (Hydro) eem &£Crsss Oameedmbg OupliulL  QamsdG  enaml Grmerdiiwi
(Hydrosphere) syob. @sb6 BiéGsrend eeapm QuwiT. @& GUBBISLEOHE, SL6OSH6,
aBIFH6T, gfldelr, wameowFdHelled STeTILUBLD  LUEDBH6T, U6 606HH60 ST ILIBHLD
BITel SIFUI DIHTHMBUID 2 6IT6NML SESUWHTGLD.

6617 LDGIBTL_6VLD:

e ‘oI Bwr (Atmo) eeiB HOrdal USHHBEG euell DIeVH STBHI 6TeBI CUTHET. LellenwdF
amnsl  srewiiupl ueBaum STBMIS 0HTGHFH  eueliewieuld el@ILBGHBEI.  6uaTIDERIL 605 60
STeWIILBL — eumubsefled  ewbLymer  (78%) wwBpid  opbenimer  (1%)  (pHetenLouime
QUTLHHENTGD.  HITLIT-DL-SLHmeB,  DTHTET,  mamLJemer, anffeduid Bpid  @Gamer
AUTLSHHET GMBHSH SleMalled &TeurlILIBE6IB6T.

o ulir@ssmenid:

urenBECamentd, BTHGHTeMD LBMID euefwemieod SpSwIUBCBTE OHTLTYmLW o ulflemiserl
AMPSampUl @ UGS ‘o ulTéslsmend’ eeiuGadng. ‘wwr’ eaam SHCrsss CFTevelBE
‘o ulir’ et QummeT. o ulitdGsmentd  LeLGeaum  eWIL eumidenTHL  LIfldbaslil (HeTeng).
@6UGeUT(H LWL 6O @LILBB  SHTEUHIEN6V, SHTEUJHIS6T LOBEBID  allevmISlamismend OBTamUIL
UGHWTS 2 _6T6Ngl. SIDIDERIL GUHBIGBET ‘@HLD60 LDGWIL 6VUMBIGET 6T6TMl DIDLDSHHLILIB S IIB6T.

et o ulTdCamel  GULLSWD  @hFHw  CudmsLedsd 10,500 g iy &S ugluenaied
SIMLOHSIGTEN ).
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SIBI(PSLD:

ameiwed  smalser  HaibUlsSLILGSBE (P B (PSTCRITTEH6T  DI6wIL SHaHeVIeier
QUIT(HETHET  DIMAHHBSGHWD LYLOIGW emWIDTES o 6N 613 HHFHeT. BHMBESG Lalenioul
wrdfl  eeim  QuwiT. HBrdHs eumelweomenT Tl (2&uD  BHIBBTEw(H)  LBBID  ShAHw
aumeiweorenT — oyflw’ LT (2 b HIBBTEEIG) 2 6TellL SIGBSTHHHHS L6
aumeweoTenTaEhd @bd wrdfleww mLlerT. Lerert, Gumeobhgl BTLmLEF GFhgh 6uTeiuIeOTeNT
BBxsmeverd  Gamuimlaed  eteunT  alewiOeueienwids  awibam  CuTad @fwenowr  wrgdflenw
Qeueflull LT, @sey, &fuw eI udHear  mwwshdHed Gflwer SiemwbaleTeng. 1608-
OBSHTMHH L CHTeMeEHTHE WTeEH  HeIBLISSILL L LT euTeiweded @b LUILd gBulL gl
BIUTL $FH6v, DleWILHAHe &L BEILILH6T, Oslienfler Quidss ealdser, QFwuBamsds Camerserer
FMBWISST6VD LOBMILD UG (B alewiGeuei emwowid aluleuBenmll LBy &rerGuTLD.

SIWILSFH6 B BDILIL|B6IT:

CamgdsemissTear  aleavilaidmen o emenLdbdwl, e6f  albamiguw  alewibear  FHeisGen
DL HHST  DIQLILIDLS  FmpIsemmGLd. Lel, Cameisel, ealewilbeisel, euterbeuaf  LOBRBID
allewifell  HBeTHET LB DIMBSHMBUID 2 _6lTeNLSFH W DIMWLGL SIWILLD SLGD. BFH60
UBLIOUT(H6TH6T, SBBeL WBBID &Tevd 2 6ol SHMIHIHID DI BIGWDL. BDHH DIeWILLD
eTeueuene] Ouflwigl ereipl 6TeuHBGSEL QHAWTH. DiFH ETELMOUWIBBHTS B([HEBBHEUMLD.

LUBLIOUT(HeTH6T, SIBBed  OBEID STelld 2 6allL  SHmAISHSHID SILBGD. BbHSH Il LD
eleleueney QUflwigl eleiml 6TeUHSGHOL CBHFIWITH. DGl 6T60MOLBBHTS E(HBHEVTD. HHIBETTEL
uTIs$e (PYHHMSH MEUSHSH DMILSH T DieTened  DIBIAIUIEOTENTH6T  HewlbdlaperT. QHBE
UTiés  gnlpuwl Sl 93  Llevedwelr el LemiBGdel Sleey OaTewiigl (1 ool  SLewi(h
=9.4607x10" &S, @h DeWH BTVSHH6e0 @6l COFe0eID CHTEM6V6).

SIWILSHMSL UBB JeuSHmddH HTeWILSIQUIFH 6TaIebeueBTed, g SHBCUTH alifleuenL Hal
CarenigmbHmH  61aLGH SjewiLomergl GCuwad Guwed CUfigTdd OBTEICL  aIHBSIBSHI.
SIH DL BLOV60, WL SHFHleT  eleoemey  WH Cousons  alfleuenLbhg OCaTeniGL  E(HSHEHBSHI.
AmUUID, e SHFHer GUmHbLGHS OCeouBpiLraBe o 6Tengl.  DIWIL HAHVIGTEN  DIENISHH
SlamISEmaTUD @eaiml CFJsHsmed HBOLTHIeTN DIl HHeO Geumid BTG FHaisb L HEW
QUHLD. SIWIL SFHe QLbLGSH @mewi Gummer (dark matter) wBpid SmewiL  SyBBeTEC6
( dark energy) o_siteng.

SIWILHH AT euwiHl (euUmDIBT6IT)

@ LT el lel(HhHSTE SjewiL b CHTIMSIWG 6B DISAIWICOTTHET  BH(HHIFH HIBET].
B0 TeTMSUTEILY, DIEWILHHeV6TON DMSHIIL CUTHTHEHD DiFHd SILTHFH OBTEHIL &
uGLOUTHelled  Cefdbamber. gBeHSTY 137  Llevellwe SLeNIBhEEhDHE (P60 (b
QumGeugli] gBuUl®B alewisar SHyeiseller eaugaled DMBISHHIT CUTHOTHEHLD DIDBIHHISH
FHemgseled OeugsHHlF FFHpler. DL HHe6Ten DMAISHHI  CUT(HeTHEHD  CLIHGeIgLIL 6w
Gurg Comasiw, SIQLILDLE SHONDBISENTET  MHABLFMET  LOBBID  anSelluiDd  HLEIUIIBBITED
aLTemal BTD FaundlbGd dbFlemer, B 2 L eded 2 6o SHMU6T, STeOFWID OBBID EHLDL,
soflalls  Heogiseiled  (chips) vLweLBw Feddbarear o erefllL  gmenw  Heilomis6
SIMHHICL  allewllaiseler 2 6o SHHHHe0 2 6ienel. alewibeHeT DIMOTHMSUID QIBTH
Bmanib@ld ALY oloFHTET OSHHANOBIBET  DODHSHUD  SeuBBlaeTCar  FIHS
MUSBIETNH.  Ohs alaubeaise Oeaugdais dHmid  Cursm, SuBBlaleCer B HdbESHD
SenomiseT OeuellulL LLGaleet.
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allewnier lyeisein

QumGeumgli] mawbhsd o LGmBw mjiy elewsulemmsd eumuwGamiseT wWreb FIHsILL B
allewibesr  Hyeisefer S BUIIUSNeNT o (Hourdhdler. alewiber  Hyeiser S BHILILHM6T
o (meutdhdHer. alewiber SHIen eeaiudl eumu], HMdH, CsmesbdHeanidbsrer alauliarser LoBBID @flul
LDGWTL_GLMRIGBGIT S B UIIBeNB 2 _6TeNLSHU  HFwiL OHTH DL GD. BbdH UTTHHHImIQUI
SIWILHHe0 &omf BT Nevedlwies (10') ellewtiSent Hyeiibelr 2 eitener ey iPlaIUIGOTETTH6N
HHHPIBNT.  alewilent  HIedHel DIMOTHBHID LD  6UIQEURIGHT60 2 6ITeNel.  Sleumnslest
aASMmBL CUTBISSH Dleweu &Fi(HeT HJell, HeTeul Ld el BBID eUgeUoBBm &6  eleor
amSLIUBSSLILGH GBI  allewlbaiggeiser HelwrsBaur, @rlewLwnsBeal, OFHTEHHwTsGourr
(cluster) QuEBOSTGHWTEGuT  (supercluster)  srewLGH BT,  CHTGHWTH6TET
FHreime QaICBTOLTaSIm GFwevalener Lflougi a1 Fev Gousmendaied @enewiiad 6Fu1s6ImBe.

Gflwer BB Giw WL evsHHeieTen  CameiseT SlmarsHHIbd LTeGeuel  affh  allewider
FHyefled o eitenerr.  LTeLGeeM  aiFlenwis Haly Uew alewileasr HJ6eTHeT o 6ol [HLOSHE
SIHF6L 2 6T OIBhHSH alewibenr gHyefer OuwT SewngCrmbLm  ealewider gyeir. LTeOG6
alg alewilelr el &FJeT eUgeneud OCEHTERILSH. 6YTeNed 6 LiTeLeuemienill L ewl  GuTeiim
STen ILBeUSTeL SiF  LTeGeuai affhl ereil OQuwif OCuBBH. SiFHeo aomy 1,00  Llevevluledr
allewilaiser o eitener. Gald SiHeT oL 1,00,000 e6f SLWIHHET S  HhFH6o
mWSHHHHSH &Ly 25,000 eef oLemihHel OHTemevallsd B @Gflul LWL eod 2 6iTengl.
gyl Gflwewens sBpl  eumeuensll Gumev, mHIOH  allewiler  gHyefler enWSHMHEF &MY euy
GFlweir 250 1leveVlwiest SLEWIBHB6T 61(HHHIS OCHTETHBSI.

BLOESG DIHBTMWLUND 2 6o SewigCrmbLm alewiCeuailsd gHyefer GHTensvey 2.5 wWleLedwes el
WIBBET SEGID. Ul Bukigld GCassHdled (OiBTeudl 30 S / &) BID OFSIBTOIL DIMDHF
OgemenLw 25 Llevedlwer Sienihaenl GsHemeuliLipLb.

DI hE )

allewifelr FHyeiidefen ogliLemL & SLGBILILS6T allewilberseT@. GLmHOeuglled  ailemrier
FHyeiwet o meutenr CuTBsh oiemeuuid Bpmeflenr. OGeulib, @ef, LB emHTd HHTHerT, X-
&FTH6T 2 aMafllL Lo sFHjaisFasemen alemwliaiEel © (HeuTohEGHEIBer. Sienel 6UTU| LOBHBID
LTenmeroLom (D1Fs G&OLBBULL L LGLIGUITH6IT Blemev) SLFWeuBmB DB BLOTH
2 GiTeNLS&ened LS. aNewiieIHeT SMASHIHID MHABL JF6T UTUeUTed BIFbLIW|eTener. @b
MABL TR SEMIGH6T WTaD Devenibhdh aseluid Siamidbsel o (hHaut@Gh Burg We SHFHs
Slenalled Oeulid OeueflwnasleBal. e Emewi  @yealled &womg 3,000 elewibeidamen HLO
SHEWIGHGT  cLpeVLD  [BLDIOT6D &6l (pIQU|LD.  QIoTGHSHOTE  eTeileueney  alewibeideT  allemGleuemufed
o oieNedl  6IUILGI BLSGHSH HFflumgl. BLGH SewiLdHHeo 100 Llevedlwer alewider SHyeinssel
o oiteniedl:  eelGeumaillad 100 evellwiedm  alleNSaGIBEhBGHD DS BT alewILE6HISH 6N
B\(HEBHEOMLD.

alewibeiizer Heolwns @liug  Gured Camemflenmeud, GUHLLLTEID Siever  Benenib8
T ILGSSmar. @  alewilar  apHenalBg — Oeueldsswonssd O flEBaH 6L
ST LGS OB, @ alawlar eabdHenalBg OeuelFsworssd OHfSBH 6B Dieumnslesr
Caplensuud, YLOulelmbas Seuppler GgTensveneud GUTBIHEH o eiengl. Geulil Hlensvenull
CUTBISHHID, elewilarser OeuaiGoum eueemmIGaTNed GCHTeripeoTd. GeuliLomer  ailewbeTsel
GeuemrenoWITEGeUT j6LeVH! HevTHBT CHTAIBILD Sienaled aflewiberseT GoumiLi(haenmsen.

Qm  dev  alewlSaIHeT  (GHUEHINTH  Bemenmbdl  @(h  Sewllmen  ailemiOeuefluied
IBUBSHBHIDAB.  Slewed, @  alevmFmerGUIT,  HLeymenGUIT  SIGVVHI  THTUBH  Q(H
QummemenGuim  Gpldseurd. @l L elewuSaiselear  GUREHH6T BLIFSHTH  Fnl L BIG6NT
(Constellations) srentiL@dlenmer. LevGoum  BTBS6Me6Ten  WdhH6eT LGB GUIQEI(LP6ITENT
BLFSHHTH  Gnl LRGN DIGHLWTOND  HewwiLMlbFHleTenenT. SleleuTm gBmih  OBmememiuL L
BLFHHTH L LEIB6T 88 o eilenierl. Sy BHasLT, WD, Fmsbd, Ghwer, 66T LoBBID
CapACwmIwm GureiBensy 6 F6v BHLFHHTHIL L 6UIQEUBIGETTELD.
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Gyiflul  LDGWITL_6VLD:

GTWer  1oBEID SHF &MY U@  euTeT  CQUT(HeTHeT SlmeardhHid  CFbHCsH  @flw
LOGWTL GULDTGHLD.  IFHled  CHmeiizpe, eumed  allewilaiser, FBIGHTeTH6T LOBMID — eN6wTHBHENT
2 el L L6 QUTHATHET SILBIGD. Gilumid@EGd DIIOUTHTHEHHGHD LB 2 a6
FIlY eflewgullenmsd Sienel Gflwenetd &Ml 6u(hHaSlevTmenT.

@iflwiedr:

Gfwer @m BOHSHT SenamLuwl alawifasl. i e oFHS  Geuli(peiten,  SLpeTy)
CBTEWIYHBHH Fnlgl UTUI! LbhFH UG, DIBHET (PHBTL LGS DABIQTEIET  6UTUIUTEILD,
&L UGFH afeduwd eumwjeumetd HBIFbLlujeengl. oig  Ylbenw el 1660edwle  IOLEIE,
uiwgl. SIFHF DWHHHIHO DABYTNSET  SENIHH6ET  SeWIhHEH aBeULID  SHIENISHDHENTS
DTS OB, SHIEIHEHH Senewia] 61T DIMWPEHELILGL BhdH HoHhalemed, OLHLO6TE DLBB6D
@6l BEID Oeaulil augalsd o (HuTHAmEH. BHsH DBBedemed @llwer eefliTadama Guesvid
CauliuSems SieNSHBBH.  GMU LWL LHHB  MOWSHHD GG  DIEDLOHSIGTENSHI.  DIgH60
auedlemiowimenr  FTOLL Yoo FHlenmmed LB @Gfw  Qummeiser, GCameiser, FmICameiiselr, eaumed
allewilbelisge, eleuiaBaeT WHBDID LB  domsabdm  Oummess wiejb @hwemerd &bl
QUHI BB, gBHHTL 4.6 Llevellwenr SLemibhdendHES GCeoTes BFH BHbHEH aUHI GBS

Gflwer Careimilw algib:

OumQaugL et  Gurgl, GeulITeT  MABLIMST T dEHeT  GefTeumLbgdl  Wasliufw
Guamisener o (houtddler. Uearenm ooy  Cued  SILTeylGha  alewiler  SHyeiTsenern
2 (HauTHF &l DIF60 LHW(HHSH MABLIMET UTUIHSH6T DRIGLUBIGLTS OSHHH BT hHhd
Blemeoulled, &TeLLICLITHSHI0  mamigTeet eauTubsefler oI e WGbhaH G@flwer wwBpid  @flw
DG 6ULDTRIIZHI  © (HheUTHdh — SMJENIOTRIH.  [BTemenLalled, el  OOFHUTEHF  FBBSHnIgW
SHETMOML  DIMLHSHN. MABL JE60, AeUWID 6UTULHSH6T WBBID HT&H6T OdTemwiL Sl fevw
SIME! 2 _GiTeNLSbd @b Het. AT STIenoTd, el D(DHHOMLHBHI Shdler. @fulielesr
Gousldb oIFFHMHEH Curgl SiFHer GoBuriy slenLwirsl. el (Br Gumeml wrpsluigl.

Gameiim6iT

BifewrulbasliIul L eaueneauTes &BEIL LTenHUled GComeiidel @flwened &Myl eumPleimper. @i
BeT el L  eugaled o etengl. Gilwenenr @HUpedB  aBPleumusBEG GComedel  1bHoHHIS
C&melTEpHD  HTeVD  SBBISHTeOD  eleLBLD.  Gfwenend  Fpplaumbd  916s  Ceusmenuisd
ubUrHmSL  Bumed Camenmeg  Hevtewetd  HTCaID  FBES  UBHBBH.  Hevtewend  HTGe
QHPMB  FPUSBEG QHCHTET IHSHHIHOBTeNTEHLD HTevlD FBFHETeLID 6eTeILIBLD.  LyLolufesr
gppdlbameod 23 wenfl 56 BLOLMIS6T LS. oG, LU 6 [HT6T 6leiilgh 24  Loewf
LG, DI Leuement eeleutm Cameflen SipmFesTeopd OBTHSHSLILIL (HeTeNS).

Gzt @b HIeNT Sienay
LG 601 58.65. BTG
Geueierl 243 [B6ITH6N
L0 23.93 ewf
OFaleumu 24.62 16wl
NlWITLD60T 9.92 ewfl
Fooll 10.23 106wl
WGy eerd 17 16wl
OIBLIg UL 68 18  1DGwof

Gfw  weiLeudhdHeveen GCsmeidser wmeyd GeusiGoum vl Oeuefiseled  smewrliLBEedment.
WPHev B Cameisel @QaimGOSTHIM  OCEHEGSOTHALD  GIWUISESG  DIHBTEOOUTIGID
o oienedl. Slwal o LB Gfwwesievbend Sienwddlaper. Geuelliliym  @fuiewiL gaevieiern
Camezmel @GNwed@ Ooug OFTemevalsd @l Oeuel ol STewilLBGSlemer. et  Fell
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GamefB@b, wGrerterd CamalB@l LB o sten OFHTemeve] LWSHGH0D OFeieutul GsmefiBg@d
AL B 2 6Ten OFHTemevenal il LD WLHIG (20 WLEIG) DHFOTH 2 6lTeNg).

2 Ly GAwwewieosHHe0 sTemrliuBld Hrerd Gsmelsenten Lget, Geuetef, L0  OBBID
Cgeueumul SiFlwemen o L'Lm  Cameliden 6lein  SIMWPSHSILGBHEBeT.  SjeuBpllesr  LBLILTLIL
glewroiumens  GBeuTl igeTTed  DIMIDHSIGTNHTED, Slewed  HleobanT  Bameidel D606V
UTenpSHBHTeiideT 6l  OMWSELILGH M.  Seuppear 2 Lugd,  yUBUuyly  oBpib
aueflioemisod SuFlwiensy @B (pewmpuled @6 eugeled 2o (HeuTerenel. GeVD, SiWel @RHSH
Slmliied 2 eferiedr. HLD LWlenw Deuppdmamet orHflumsd GsmeTemeomLD.

Geuelliys  @Mw  wew_evHHe0 UL L emalled  @flwener OgieuTs  asBpleumd  ComeitaenTet
alwmperr, Fef, wGyererd BMID OBLUYUET SpFHwemer  Geuefilimps  BsmelideT  eTen
SIMPSBILBH ST, vl  masl Jmer, asedwd o erefllL 1B eumwdbsenmed  HiFbLilw
SILTeY W& eualoewILeudhemdHd OCoTaniBeTenal. Siemal eUTUL GLIHRIGHTETHET 6IeTMID, 6T
Bxmelimell  elI@ID  SMWHBLILBHemer.  Obhsh BTG — Oeuellliyms  CameTseEnd@D
QUEMGTILIMIGGT 2 _6ITeN6. SLenTe0 [BIeld 2 L Lpdh CameidsensdE elemeTUmEeT Bevenev. Bhd
GUEMETWIMIGGT — LIeNWmed LUl L UTedBSH SHibeTdmensd OsmemiBerener. BT  SUGUTSH
@6aubleum(h Gsmemenll UBBIWD LIMTSSEOMLD.

ysein: Gluaisbsd W DHBed Demwbhalenen LUTnBECHTETHTE LHeT DpGHD. B LUSH6060
s oIFs OCeauludsaL @b Srelsd SiHsd GoflbLenid  &TeuIu@BL. UHeT  LOSeb
RISTHOD, FPlwsTead  sTewiliubadTer, OCeupid  SHewlewimed  UTTILUMSOIL @
OHTEMVEHTHHWITEL DM BTG STeWl (LPIQUD. Diend 6TLICLTHID HpdE Dievevd BoBEs
FHenguienn Speumeansdled O BHOW Eulsild.

Qeusiteril: S LHH L  yblulledr  Senedeuwndsd @  FplysCamer  Geueiedl.  BLD
GflwieniLsvdgHlev dTewiiLpBL CamearsealGtu oigs Oauliuplmev OFTeRiL gl GeueiTell SLELD.
peoalBal  UBE, eamadbded Osflun  Wslldgsrswrer  sauraroummeT @566, BB

Gameimenentl GUTEL SIeL6UTD, @& 6FHiTH Hevguled gFipeoaldHTer, BmiG Gflwer CoBGs
Capmans HpsBs BB GeusTeflenwt HTOGIBID SHewientmed 6loflFHed  SHTEWIGLTD. DIl
HpdE Slevevg CuBEHdH Hmaulsd Spautarshdled GgMub.

go: @&fw wewsudFHeieien  CameisafGuGuw BTD eumepd Willuled L BogTer o ulfeurpd
HSHIHWTH GO0 o 6iTengl. GTNwelelphad Fflwmer OHTenevalsd SIH 2 6TeNSHTe0, &ifluwlmest
GeuliLmplenev, BT SMTID, Fhlwmer euafweniL 6o LHBBID @GFTET ULV SSWeBOB L
AEAECIRIRIETN BT HSHID 2 _GITeNSHTeLSH T, Lolufed o ulliTael CaTLTHa
AUMDIOHETLS FTHIHWIOTHSIBS. Louler geTen BT OBBID Beoll uGHsellernr Wk eeri
agomaiiiugenmed, alewienied(hhah UMTEGWL Burgd Ll Heold &6e0bhdH LFmHF HBSHSHIL 63
STl ILIBHLD.

QFeueumul: Lelulem SFBLBILILTMSDHEG GCeuaiuled SiemobHienen (WHed GCaomer GFealeuTUl SLGLD.
Bz FpCm Feuy PBHFHev STeOILGUSTD, BFH FHeulibCamer 61  DIMPSHBILGH MBS
AoBe 1Gwred wBEID CurGumred eaeILBL B BUBMSBSH HIMeISCHTETH6T © 666l

alwmper: elwmper  Gamenmengl, OUHEICHTET ool SiMWSHBILGHEBSH.  CameTmeaiGeuBu
Wstoufwg A5G (Yaleww ol 11 wLrig uflwg, 318 LG smL OHTILSH) BHBES
3 QUEMGNWMIBEHLD 65 Hleva BEbHD 2 6iTeniedl. @D HeiT HleveuTesr STelllh 6B  BleveyHTet @il
o6t 6085SHGeoBw  WsLIGILIMW  Hleveum@Lb.

gaf: eumenwmsEbsGSL OuwiTCurer el Gsmel, WEhaeT HBHHO STEILLBHHSBSHI.
GeueMliys o 605He0 STILILBL EECsTenmeaig alWMpmISE DBHSH ST Teug
Qu(pD  uTWHBHTNMTGWD. GOBHIULFD gFeaflulled 60 HeveyseT o 6iTemer. 6MLLL T 616
BHeoBeu oiFed OUflwH. GW. B Gfw W evdHHed GusmsenLer dgnigul @8y Hlevey
BzieuTG. Falular SILTHH Wsald Gmpeuts o sfansmed (Ualemw el 30 WLEEG Genpse])
by Czmel SHeroBBSI.
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o uBemerd: wWGreted @ GelTdlE et  GQuUEHERCHTIMTGWL. Uil  CHTeNeVEHTHE Ull6T
cpeuloTHBal  AemeHd  STewIGUIID. @& Wsab FTuIhs &ped DAFnFH OCoTeniBelTeng.
SIFHOMeL BFH o HewiGLTBougkl CuTed OCHFHSBH. BHST DFTHTTewT FTUIANGT  SHTT6IRILOTS
BOmig GamedL &HTeVD, &6 &STeo WS B E(HdHGLD. PaICeuTaimId 42 LETHH6ENTS
o _6iT6renl.

Gplguer: B5Csmemmargd uFmdF BB alew Wer Cumerm & fwells@d.  @flwelelmba
GLLTUSTE o 6o @hHd Camer Wsad &MBHI aigFdbamigul GCsmenm@b. 248 SLNIBHHEHDHE
QBB LEpLCLT SHeT SBpILLUTmSHmUS SLESHBH. ObHFH Henew 20 DIBHHEHHGHSH
CHTLIFBE. BHME 13 [HoveyseT 2o eiener. SiFHed LI LT 6o HevGa GuFlwsTEHLD
Gl WL euShdHe0 Bpmeflen SHEBFEHEG eFHTHHemaFulev aBmid @6 MHevey YT LT DLESLD.

Gflw  ewi_eosdHevieiten LB CUT(hHeTSH6IT

o L Cameiamenddsaly Goum Heo CUImeTHEHD GflwemenF &FBM aHISIBI.  SHieDEUU|LD
GFWLDeTL60HwHF BaihHHeneusBen G LD.

SpBasreimeir (Asteroids): Osusuruien aBEIILTMSSGL alwrpaiear SBBIILTMSSSGL Sl Cuw
Qwm Oufw BLOeuell o etengl. @HsH Gl Oeuaiuied, Cameiser Capmeamw Gurgd o (Heumest
UL FHHMIHHTRN LITenBHHIenihHel (@b UlenL Bumeaip sm Fwefld@b) Bl eumaleiment.

e el HApBsreisen ealILbGH B DHmHsw GCsmeiseaiGen Gagerd sreBsH WsLGLIFW
FpICarenm@d. @& all LD 346 S5 u@b. Swomg 50 Welelwet SLemiBHdHEHEESGOST(H (Ppenps
pb yulear e FApiGsrer alpeugemi®: oig  10F5 iFeold  CBTEWILHTEH  EHBGSLD.
Aaupenpuyd Guflw GgTenev@ETaHawImed HEW &Ter (LpIQULD.

oumed elewnesisell (comets):

e 918 peTaulLlUuTengulled B Gflwemend aBpleurhld HT& WBDID uel Bleombhs CummeTasGern
aumeLaewTLSeTHeT  sleIUBLD.  SeuBplell  FBDISSTOD DFHBD  QGWLD.  Bemer  Gflwienen
OBBRIGL Curgl, pelwndl, HM60 WLBBID ML QLSlulenel 2 (HeuTdlemer. ehdlev Guiflw
aumed el SaibEnd@ 160 Wevedwer (16 Gamg) &b  Hen(een 6auTed o s6ioNgl. S
yalésagd  amfluaisb@d SeLliulL OFTemevaleval.  SDIHSLTGW. U0  auTevalewiendelt
GUUILL &t L Geuafulled Wemihld CoHTAIBILIME DG, DIF60  PTWSHTET QBT
aumevalewtiSerr. @& 76 UMBBHEHHEG @ (WPwB WeniBh OFHflujd. sewLfums 1986-60 &g
unFsaiul L gl e g WeniBd 2062-60 GFHFuLd.

allewiaBae BBID elewt afipamaet (meteors and Meteorites): @fuweRiLeod  (LPILDEUHID
ugeueuTs  FHBEHLEGL FAp  uTeBSHHIMIGECem  aleamiaBHeT eaILBGS @Bl We DIHS
Gouzsdai a1 LwmisGD Beweu Ualule euelioemiLsudhend OBBEGD CuUIFH, SIH6T LI
allewgwmed  seugliL(BSleipert. e auPlufed,  eueflioewiew o gruielenmed 2 (HeUTEGLD
QoIS SHer HTFeoIoTd Qever GUHLUTID 6TfbHialBHlmer. ieneu alewIBBH6NT 6T ILBLD.
U0 @ Flev Ouflw Sjenalleoner alewISBHET (LPQGUSHIOTS 6IFUITDED SBH6NTES  LLolulled
WBewiBD aipougienih Siemeu alewl aiDeugienih Diewer allew! @IPHMBEH6NT 6160 ILIHES G360,

S160600T5 BB T6ITH6IT:

* Q0 SBOBILIUTENSHUTE0 G fLILDEIBTL 60 &S eVI6TT6T Gamememend FHlen et HGH el
1ML BLILIBH S GBS LD6OT &H6ITMT6L 2 (HeUTaSUILIL L FHlen et G616l (hHbH S
CoupLBHBIUSBHTH, BUBMSSH HlenewibBCamenTer Hevaler (FhaHger) g UGBL eefluwimearg
aHOTTaNdbsLILBeUST, Dlend BLOWTEL LMTHS (PYHBH. AL allengule’ STJeuoTs, e
Caxmememend  FMM  aUHBlIBET.  GHFlWoemiL GHHlevieen  CamelibEmeT LHent oBmid  Geueier
Caxmeimemend HalJ BB DIMOTHHMSD HleV6H6IT 2 _6iT6N6l.
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SMelld QLeH

OpTgsE 250 b (vewisg 9 BeoLgd &) CussHFHed uTeLOeuel ealgmws &bpleuy Yo
dBSHHISOBT6TEHD HTEVD SHTaOIS HERIG eTalILGL.QFH 225 1evellwe el SiemiBHEnSES FIOW.

aBPlwuessd HamaGeusid

* QuBmsd Flmenids Bameisel Gsmeisamend &Ml eumHeumBUILBS HTD  (LpeiterT  DISIHGHTLD.
Caxmeaipa gweansGasraiBgl L Bw  Fjly  alengd QFweLGHBSEH. HBHTEOSHH60  LI6D
CrwBemasCameiser  Youllar &sBm el Llutenguled  QFausSLLGSEmBer.  1956- 60
CFaISHSILIL L 6roLLeofléb 616013 CFwBenasEsTGern (LPSHET(LPEDBUITS OCFaSHSHLILIL L
CFWBmSWITET  HIMIEGHTET  HUG. QbSHWT — FMPH  (PHed  CFwBmsd  Gsrenmen
syfwiiuc Lreney gliged 19, 1975- 60 QFISHHWIGH. CFLBMHHCHTeNH6T Fov HIMI 0TS LT
2 wWrdHAHev yblewwdF &mpsl eurmld euensulled alemienied OFeISHHUILIGSH @B AbHH 2 WFHaHleo
SMBPlesd gBUBL o Jrule Upssmissdssssste SBEGL. Bbs o WIsIBG abSHSIF
Cgerp Uery, OQFwuBemasdsBsmelBE e SHoLwlLd HoFCasdHmsd laNdHHTe0 g
HLLHSH L @h el L 6lged FBDILILTHSUID SUImIGLD.

CameMelpbhal @@ BHiTewlssliulL 2 wisaHed, FuBmssCatel @aml el L ILTmg Huled
FBUlUHUSBE DSBS DleMEsIUBL oLl Lsh FHmsCusd sBBlussd HomsGeusd
eTeTLILI(BLD.

QM OQFwuBmasECareiseaiear spBussd HmaGousd eaLgH DB Yaluledmba 2 eien
2 WISmSL OUTBISSS UWEE b SieMelBd GBS 2 6T nCaT Sibd ealBG SiHe
Gousld oIFHOTH DHBH GCouewiBd. 200 H.15 OFHTemevailsd o 6o CFLBNHHECHTET 6B
A LGB L 27,400 &).15/ 106w CousSHBGID FHBI I BT
Gousdhai a1 Quimis GeueuBd. Seuamp SQuURIGLEUTEH Sig 24 wenll GCHIsHHe0 Lhlenul
gmpleurpd. yealulenr &SpBFlebsTeopd 24  wemiwns  SBUUSTe0, Db OFWBmBCHTeNTeg
yolufesr uriisE Gwed @Gy BLsHaed @mlug Gured CaoHmeimpid Seleunmrs, Lelenuwll
ummisbgH @6y @emeouled @BLULST, Beleunsd OCFuBMEHDS GCHTeTHEHHEG Lalbenev
CFWIBENHDHCHT6ITSH6IT oTeiI B ©LIuf. SBOlWSDHI FHenFBouzmdHms (v)  Uesteu(mLd
QUTUILITL_1965TenadTch  QbmTeunT(h & 6mTcb &L GUITLD:

[em
V= (R+h) BPO

G=miiiwed wrfed =6.67x10-11 B Ha>
M= yeluier Blewps = 5972x10-24 &g
R=yeluilesr eugib =6371 S
h=yelturiiedmba QFLBMBHBHT6TNE o wiFid

BlewT R eISIUGl QUTheTHeT Oiebevgl aigisen eemLwBm SmliugiCursd Caraipid Henew
SGW. alaiteuell ealfjseEpd, @m o OQuImeTiseEnd ealaiCouefluied WHHGWLOUTHI, [HiewT
FILde elenemeysenel [HTD SNfWeUTLD. [HIGWT FRTLIL etaipmed LaFFfw FIly eTeiml GUmbeit@LD.

CFwBmasCameiiseien FHBHISBHTEOLD

o yalmw @ (POB (PRWLWTE FBi U @ CFuBmBHCHTET 61(HHHIHOHTTEHD HT6VLD
FDBHISSTE0D  6T6TUILIBLD.

ampIbaTeold T = &L g QHTemeve)
FBPlwsssh FHanFGeusld
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veir wglemu LyguiL,
_2m(R+ h)

NCETD)

Smasd elaulaisend HPpsHe0mbs Cuobats majeugm Cumed Camamleamaid @Gr e
allewifelr WG HHITD6D o 6iTenHIGUTED CHFWD. DiFH SHiFeu alewiial 6D DIMPSHSLILBSBSI.
BemeowTs Sjenwbglemen Leleier &Hpsd SIFFDBG CHITe SMWHI(HUUSTED, HihHeu eallewnder Gy
B 5360 o aiteng Gumed CaramiEm@. Ualular C5BE IECHTNSHOMbBS SHiITeu el
Oz fleuglsvensv.

Calemfler allg®eit

1600 seflel OFHTLEHSHH0 Cmraeiad Gslieny Cameisefen QuISSSHHMBHBTEN eIl 6l SHemer
Ceuefwi L. oleuf Swgk euflsTgumer ewLCsm LgnGs eraLeugmed, SHeueionsd GsiJdhaliul L
SHBeU6LBHENT  cpeold  Gflwl-emiowl SO  SiglILenLuled cpeiipl  algHleemend  gasleuiT.
Cameimaiel QubsshHBaTar Oslenflar  &SmSHHIH6T @UCLUTH  QULSOBTETEILIL ale06n6D
aelaid, Slaugsl CameiiseT LBBID Henewid Cameisellal QusbssHmall UBBIW  WeFFTumet
SILLTGLD. Slewer SO HIULIL (HeiTeredl.

(W& @lg)- meiteul L misefler el

o Gflwealar enwwld @ Galwshded o eiemeuryl, Hemaul LU UTenguled GComeidel @ flwenend
&mnsl eu(mHBleT3eT.

SreRiLmougl eilg — & uglyseien elg

o Camallal mLWHMSUILD GFlwelar  mLWUSHMSUILD BDmauisGlhd  sBumerd  Cam®, g
STEUMIBEMNED FIO LFLILSHMETDH L HDHBSI.

psipTaug ald — @ddHangesefear allgh

o abp DM CameTdEhdHEGD, FBBISITeRGET BHgHelear aldlsd Gflwelelmba Dleummler
urgwere] GurFasseies (major axis) (wibwyseier aldsIHBE&SF FLoLb.

uetenml_® efemiGeusfl enLOWILD

o alewOeued affiTaeT FHhGeausBaETear e Ouflw  elamteueidsseoln UM G alleauoeuef
awwid (u.al.emw) G. Sig STpeuter LUaleul Lliumengulsd awont 400 &5 GQghmensvaisd
BURIGSHBH. SH RH Sfaled UIISTEAD CFWEOLIGHBE. ST (PHL LGS 1998 —
SD  HLewTged  SBBILUTmSHUTD HENeHBISILILLL S DS  (WoHBWILGH Heriler  SL (BLOTEID
2011-60 (W&hBULLL Gl elewtenisvenen CUT(HeTHeN60 OCoumId HemwIeITe0 UTTHBLUILL SHnlgul,
welgemmed o (heaurdsiul L Guflw GumrmeT @36 LG, SMLWSHIBGSWD (PHET (PHSH60TH
2000- &b LETBHTE  LOONSHTH6T OCFOBaI. DH6 LIBEGH, Q@HOUTIOHID SIH6L L6 HiTH6NT
Beveomosd QBHESS Qevenev. @b GUUILL  Braflled GMBHSH B W HIBET  SIEIG
Smiumyset. sBOUTdSHW FH Ly 2024-b  Sewiheueny Uaeml B allewiGeusl  enLOWILOTETISH
BuisslupL  eepid, GCoHemeuliLmed 2028 eueny SUISSULL6OTD 6B  FBULGS GBS
95T LIBE 5 FBBILLTSUIHHE  ale0EHHESHTATOTILL6OTD  HIGV6VHI DIH6T — Fl6v
UGHB6T aUHEIBTeV allewiteusl emOWIMISEHEHGL LIWETLGSHSLILIL GUTLD.
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Ui B alewrCeued eMWISHGT LILIGTS6T

By

9I0fds  alamiOeuel Hpeuetorer mraTaler UTfeneuuled SpdbseniL  aufseiled LieTerT (B
allewiGeuell emWID HIDSHEG Levenel OielHHIeNMeNHl.(SIVH aI(HRISTEIRIS6TND SiefddHamBID).

&5HHBfHGD (LPMBSHET

ueten_(h  allewiOeuef  ewOWISHH60 LWSLIGSHSHWeTen CFHTIOHIL LUSHewHd CHTewIH  Hewient]d
SLBUTh o 6tem @ Mmsefled GubUBGSHIILLL BT s (HHe0 LOBMID  &iHHH SEHL0D
(LPBHMETL  GLIBEVTLD. HewtewiTdy SHLBUUTH HevmBhsh @ MiSeied euTIPLD LOSHHEHEHEG 2 Uiy
BMHGL  UPPdBUTE B BhdEed mOL. udiem G alamtee ewwsdBsrs (ISS)
o maunmsasiulL B By oemwoly (WRS) wppih spsdlmear o marsen semwliy (OGS)
S FWemel, FJTeH HILIGED, SHHIHOTE GbHT E6VeM60 6ITLIGHT60, STULMMB SieuTsHenen et (hLb
SIRIG UMD alflalnd GCFuigleTerner.

BHewImenish CHTL(HD CGHTHOHIL LD

Blewr ALY Hlemeouled Ul senenF OQFUIUSBHTE 2 (HeUTHSLUL L, Hewienend OHTL (HLD
smal U GeuaT oipiemey FdFmaseied LWL BeTengl. SusbsdGempur®h wBpid Gusdlsd
GmBUTHETENTHEHHG BOHH Sewiemen'd OHTL(HLD CaTeOmI LTaTEH  Geu@GeuTsLl
LWETUGEBSEH.  dBSHHSIT LIS, Half Bubsd GOBUTGTT Q@M GLHMSD, DIETBTL
CFweoLThHenen QFUIH CHTewi(h WTeDFUD FTFHSHITSH GUTIDHENHMU! GUTLD EUIGVILD.

Fralums easel (robotic arms) wBEID Siplene A FenaFHeir

Sipleney HFFMF cpeold DIBHMB BUIOTSH HLI9BHMET (61.5M, (LPMETS L I9H6T) HEEGUSBESLD
Blad giededwiomer (wenpuled o Levda epuie) GeulusBa (biopsy), ueream @ alawiCsuer

MOWSHO ITUIFF G SHMeuTUTE  QHBLUUSBETS o (HeuTdhSUULL, SHTONWLRIS BB
Cufigib o e dlamear. BHHmBU SHalHenTed HSHBHI0e0WLDTeT  (pedBulsd o Led H&
SIeEmenF OFUWIL (PQUD 6Tl BendH 2 (HeUTHSWeUTHET TnDId6T360T].

Aammss  Halgad  Qetepid U  aufideiled ueteTl (B elewiOeual WIS SHE0
GopesmeemiipLd SIUI6 6T LD LILLIGDIGTENT ST SIENLOS|GT360T. SN GULITEUGIT:
GubLBHFLILILL  HELLFBmeT 2 (HauTdbGHHeo, musl LBpIChTenwds Sl piged  mpib
FHFmg, DBWPYUITE LGHBEHEG6T OFeoausmarer BOWmeld HmalseT o efefl L
BeienIlD LI6V.

ueitem_® elewreuedl emwwipd U@L B Fnl BBeyYLd

et B allewiGeuel WS SPialuied FTHMOBEHSHESG IFBBIDL GHOBWTSH FTHD60
TSTROUTBTL  BHdH MLWSHMS 2 (HUTHGHaSBGHSH CoHemauli' L UMl B @HHlemnLpliL]
G, LUSOTL(H  alewbeuai mLWHMS BudHEGasB&D, uImofiliugBeh 16  Geusiteump
BTH 61T 60T MbhI allewrGeuerd 15 316V GVTTHI B 61| 65T RSHBHIMLPLIL] BxhemeulILI(h S BB ).
opppeuamisetTaie NASA (o0wflést) Roskosmos (yagwim), ESA (g@ymium), JAXA
(uumeir), CSA (senLm), Guevedwid, GrHled OLenonid, Lgmeted, Oegywed, @5 med,
ammeuphdl, BTG, evOLUlE, Sl Gell gjeonbhdl WLBBID hdeonhas DpSU  BTHSEHD
BbHdH Fnl Le»LILNed 2 _6iT6rTen.
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VG 2
Gflwd GOHwUWD Yyalujb

SIB(PSLD:

Guad sl Ld ®eveurd Oefleuter Gyelled BmiseT GoTL ewLLomuiBsomy Sle0eVSHI 2 MIgG6N
Al 9asT (PBBHH BT PUICIBSHHIWILT? DD 6lafled, BT6y euTalled @ENTHEIB Bl FHHTHIBET
slemienibensulled oiFsfluensd Cureim &1 Fweldpg. mHID  STamid b qeliTaam
BLFSHHIMIS6T  CUIIL HHT h UGSHWTGWL. SeuGurgdl pHTD  GuIewiLLd, [BL FHHTHISHET,
Gameiisell  OBMID  UeveUBeMBLI  LUBBIWD  SH60HSHIEHTWTL60MD.  GUIERILLD 6Tl DI6WIL HIH6T,
BLFHHTMIS6T, GHmelsel LOBBID LIB  UGHLOUTHL SN6NUD, EBBEN6OU|D OBTEIH6NTENT (T
urhs (pigeumm eumest Oeuellll LGS senm@Lb.

yaluiesr Camimd updwes Gsmum®:

yaluferr Gxmbmlo GBisHsd SusTIwTE L Camumhser o eremer. yealuler Gsmmmid umpiw
(PhemaWw! LgueoTer auTgHmiseieo Oegmwer Gupmdlwim @wwreiGsasd amer (Immauel Kant)
SIGTLRIHMLWBID QEBTGL. Bend 1796 syb oyewih sewils Gweng eomiGsverd (Laplace)
ysissnr. @g Gpyeont smaIGstet (Nebular Hyupothesis) e opfwiiilL g Sse
Ly Owgeurs HPed e Gilwei a1 QHTLTHmLW GurpLseafler GCwad gnl L &6l (mHba
Gxmeiimel o (Hourdhl @hdseomd. Ualuler CammmoHemasll uBpsiu SidssHaTeie Gsmum’ enL
(Accretion Theory) el igsoLesr (Lyttleton) ereiieut (peltemeusbdnt. @bg GCariumiiger wLig
Gxpmymwiors 4.6 Wevedwer SLewIBHEHHEG (P, @fl LWL evomerdhl @Ml GBLeVT  6T6aTyl
SIMPSSILGBLD HTF BEID auTudhseT Blephsd Cosd gl Lwns SHbHSHH

Obhs Gfiw  Opyeor &iwpem Gurgd  mIIY  eflwgwmeard  CUTBLEMET $BTHH G flwd
GBLUSHST MLWGHHD Gfluiemer 2 (HauTsHulg. @G 2 (heurarsid W peiTen CUT(HL SH6IT
Bnssd OFTLmSer. AP SHSTHeT FIUL elenFwmed BT Q&) Smeubhsh  Cuflw
SHIB6IHENTS  LOT3l60T.

wewidb@ 62.764.416 SO LT Gousdhdled GFeved aumTGUIMT 2 SLuieyd H60D, BHLOGH GBT6
ameasHHeL  IFS el  BLFSFHTwIEr  Hflwedewws  sLBH  OFedev  2,96,000
W BBEHHGH Goed 1BHHIH OFHT6ITeTeVTLD.

Gflwsstsp yell Guremp GCameTsel o (Hheutdd sSryeoronduwl Gufw uTenmBl  GUTHL SHener
Al ol evamlymer wB@ID ansedwd CuTEB Sev@eaTer Hellomisamen eLOWILILIGSHUls0
Bmbha QeueflCuppiwgl. Siemmed OFHTemevaled, @Gflwds &TBBIHET EevGeauTer Fnpiseier LB
GOBOUTET HTHBHMSH GBUBHHWSHTEL SienaudeT Sewewihd Ui eumu) QUEBHRCHTETHMTS
o maurdler. Beleuty Cameimel, HemewiSCHT6TH6NT,  (GBIMIGHTETHET,  UTEIBL & HTRIH6IT
Guneiipeney © (HeUTe.

SANOTOT  HOBIE6T  aICuroLTeim Guorgl Smisl  wPpeHedled yalulear o L&(m 2 (heuTeidl.
SO HANDMISHET MOWHmS ChTeHd  ppslwburgl, Osdedlul HefomisseT  GoGeom emL
2 haursawgl. GHCHISHM Ualuled ambsliehd o (haurswg. Ualuler mliyeleng e
AUTLSHHMET HAUTHHHTL Lalld@G Gosd 6uaITDGHIL 60D 2 (HEUTSIWIGI.

CuyewtGFHeit Cxmibmd uBKlw HelersCam_um:

CGuremi_g et Gammmid uBslw We psslwwmer Gsrium e Guwm Geuglis Gsm ur® (Big
Bang Theory) eieidl@pmb. &g elfleuenLujd Gugewib &maiGamer (Expanding Universe
Hypothesis) eaipid oimwssliLGaBng. 1927 b Siemiged Qusdgdul suteiweoymer 6L
eanireg Beuwo Gy (Abbe Geotge Lemaitre) Guyewigdenr CoHmBmpd LBl Camiumlenl (LpgHer
WHedled (eiemeudh . elaler amsiiier (Edwin Hubble) eteiueut GuyewiLid  elfleusnL b
QBTEBTY(HLILISBEHTE  SEBTIEHIHM6NT (L6l MeUSHSTT. Qend CLmOeugliLs Cariur@ (The Big
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Bang Theory) eienpid  oiewpsdd@prd. &Gsriumiige L 13.75 Llevelwe LenibhaEnsHE
ety GuyewiLld o (heurs alfleuenLwish OFHTLmSwG. Ws alewgouts alfleuenLujbd LIgYITeT
Bumev et JTemarall. Al Sjenaled Db SBOUTMHW DjenalB@ @ OBTgll CUITLPSEL
CUIHAWISI.

GuyewiLS&Hell(HbgH  UGBUIOUTHL S6T QUL FEHULET Dimaidhdldh SHmaseiad GeuelGu
algliu’Ler.  @FCFWEOUTLIQETEd L0  GH(PHH6NMTE o (HauTedl  BLFSHHTmEmenGul  Hrb
SIWIL MG 6leiBCmmd. T  SewiLld  LNe0edwelt  HewidbdTen  [BLFSHHITHISBET, [BLIFHHT
GIFFHIBET, BLFSHT auTubsel. SMEH LBBID yeolums Qummlsemsn  (Dark matter)
2 oo dalueiiengl.  Gdeudberdl  (DIeWILD) 6B  GFTed  Caevderiwm a3 HCrHS
CameLell(hbad  OuBLILLL . Goeudben) 6IGIBT0  UTeLU  6Tediml  OUM(HET. UTeLeUS  SI6WIL LD
elelgl B0 GHflw GHBUOUD SIDHBIGTEN (M DIEUOTLLDTGLD.

SDIWILHIS6T clpeiiml CLIHLD eugaUkIsemen Ol Teut (BeiTeng).

1. &mer eugen gewn b (Spiral Galaxies):
B BLIFSHHTHIGBET, 6UTUIHDB6NT, LOBBID SHITSHHENTEOTEH HL ML UITET OBMILD SHLPEVID Ul L
AUQUSHMBHD OBTWIBETENSH. EDHT MLWSHH60 BLIFSHHIRB6T  GalHIHUUSTEO E)Heme
‘aisab” (Bulge) eenadlGumb. Lmebeulfl wewiLevwl oppid e GymbLm (Andraomeda)
SIWILLD SLBWIma! FHET Qe SIEWILMIH6T SLELD.

2. weir eu’L Sewitb (Elliptical Galaxies):
B  GHOBEUTAT  UTWHH6T  OBHTWIL LIS Ten  [BLIFSHHIHISW6NDH  CbTemi(BHeTengi.
GIoeroenIWIT 89 SIEWILLOTEIZHI @(H HETeUL L DIGWILLOTG)LD.
eonhsBp Sewib (Irregular Galaxies)
Bz SFHE enaled HMTHSIEHD MUTULHHEDHD BHOBHSH SETMOWITRT  DIWILTGD. @
Bsad Lysigoragl. aBsSbs 6, Oufiuw Guwossvevais (Magellanic) Guosid.

CaTLsasHFHe0 CuremiLd ommeoTed  WWLGOW HombHHbsa. BbHH DABBEODB6T  Flev
SHFBeNHeNTH  msler. g emaslymer wBmid aselwid GCurems  Geogmen SigmISHENTS
wmslwgl. Obd DSHET QSIBeNeIHH  DIGWILMRISTHD, LleTenT Bl &&HHIRIS6MTSLD
wBpib Up selvmsamsabd Caoramear. &g Outgeuns gbmis Gameremiul’ L Gyl &dler
CxpmBp uBBlw &HSHSHTE DPlalwied DINSlEhTHeMTe0 LHIULIL LU (HeiTengl.

QUTENWIEOTENTE6MET S(HSHSHILILIG [BTD HTEWIH B DI MHIG6NT, B FHHTHIGH6N LOBHID CHmeiaein
Gurneiiseney GupewiLsFHlett 4 FFHals UGH WL HCLWIGL. GuyemiLHHed W o eten 96
FFHeish GUTHLSmen BTD HTewiGoum ieLevdl elefged Ufihg GCametenGour Guisvaisoensv.

RO LYoo @eflalevssd (Gravitational lensing) eten oiwwpsdslLBL LHul Siemeney il LD
GuyemiLS&Hleir Uil LOBEID LeolULTSH iBmedlar eueleno Si&WaBens 2 BIHULGSHSH WIS

GuyemiLgdleir alfleurdad LeoluLTsd SBpedemmed SHMSILGSSILGSBH. alehehTeNdelT LI
yov @efalevseneol LweLpsHd Lgsrawmer @b OGFweouBD el GHHedmba Lald@Ll
Lwenldhdh  @efuler HMIHmSUd wLBBID Wil alflurdasshdar oo aleugmisemenud
SH6WTL S\ H60TT.

Bl FSHHTHISET LBOID Bl FSHHTHIS6THT Gnl L LD:

BLFHHIMIS6T elailg Fw Geuell&Fsd wBmID GCeuiudbensd OCsTewiLemeauwm@Gb. Ualdg s
SImHBlev o 6o BLFSHHTD Gflwenr @b, Gllwenet ol Weeayb Ugstaiomet bBLFSHHTD
dflwed  (Sirius) G0 GluasE We DB STEILGL BLFESHID  LFTéeiom
OQgeimf  (Proxima centauiri) eugb. GUTHIDTET SieTe| SHMTEHB6T LOBEBID GUTWHS6T FTLILIF
FHHUWITL eaiipTad  Llewenibdl BLFSHHIMBET © (HeuTHlemer. @@ BLFHHID euTphHTeed
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Cufw deuliy BLEFSHID, Oeuewt 66N BLFHHID, BULJT6 BLFSHHID LBBID SHHSBHIEN6TT
GUTETB  6UIYAIMIBETTS LOTHBMBLD DML H MBS

pLesdly  ami L (Constellation) eeiug  ameidded @m  GEILL  eugeusHims
2 (HUTHGHIHGB Heweowlmedl BLFHHT L SedLUTGD. 1929 b  Siemiged, FiTauCaHa
ameiwed gamlwib (International Asronomical Unit), 88 Bl asdly &wosen o eensrs
SIFBMLITeUTS gBpis OsTauBerens. BsB@ (peram sl (Ptolemy) seranentut oied
Guwaserol.  (Almagast) 6B  USBSSH0 44 BLIFSH]  SmlLmbeT 2 6TENHTSH
UL 19u16VIL_(H6ITeNTTT.

GuyewiLb  alfleuenLsuensdud wBmID alfleuemLujd Geousd SHHSNUILUMSWD HEWILBHSHH M0  F6aye0
Quged L L (Saul Permutter, Smith w@er Adam Riess) UGyuiesnr edifls wB@Id Sy b Giyulerd
Obs cpaip SplelweorenTaepd QuiBLllweibster Crrusd ufleng (2011) CubBMeT.

o figm Gugm (Ursa Major) eiaip BLFSHHTS Sl L Hms el Smjsd Gsmend BmmId Oger
Sy Catensglar Fev LGHDaled sreaweond. o fsm GggT (ursa major) eIdBIed 60586
Qumuisd Gufiw agg (big bear) etefimi GuTmeIT.

Gflws &@BLUuLD:

GMws@BLUD eaug Bhaled @b BLESHTWD DmBHFSHB euevld U 6l HCHTeIH6T,
Sl SCaTeidel, FPwsd Coreisel, aumed BLFSHTHS6NT CUTSIBUBMBES OCHTEwIL
SmUUT@GL. Lgpet, Geuerel, yal, Ogeueurul, elwmper, &el, wGyemerd, OBLIQULET L&l
al(p GazmeiiaseEpd Gflwener BHeTeul LUTMSHUNL FBpsleuhPeTBer. GLIHLOUTEOTET [BLFSHAHTHIS6N
Caxmeimemen  CaTewi(Beitener.  6TeGau  LleDeVlWIeHT  HeWISSHHT Gl  GBHUMISET  LTe0eUL
SIWILSHH60  STewILILGSSMeT. @b Gflwd GBLUSHN apisd GuBulL  BLFSHHIHRIS6T
STewiliLL6uTD.  @Jewi® BLFSHID OFTewiBeiien Giw  GBHLUSMS GOIewIG BLIFSHTH
GOBWLULD  GTHIDID el DIe06VEHI LD BL FSHIHITRISM6N Gameniheren @l GBHLUSHMS LI6D
BLIFSHTS GHBLUD  eaipld SewwdSHGprd. B @Gfw  GGwuD uTed el SiewIL Glei
Ceuefllliys  Hpedled  SDIDWHSIETeNSH.  BH  Gflwd  @GEBLUD  UTedeu  DI6RIL &6l
mWSHHHH @ wenl CHISHMBE 828,000 &S LT GCousdhsHed FBBIFBSH. [HLOS
GwsehbUD Bbhs SMILSmHEF BBl absHaHe CsTerend ST 230  L6leveVlUIes
DLEWI(HSH6T DLGLD.

Bwg  Gfwd  @Ebud  FEiworm 4.6 WevedweT  UBLMISEHEHESG — (PSIL] 2 _(HEUTRIHTH
BLOULLGEDBGE.  OpLIguieier HeTaul LUuTenguled SmbaH OHTLMmIGL  “@GUINUT  LO6WIL6VLD”
(Kuiper belt) @somiet oI mIGL. % LIS IQHMTEO ST DILTHS  (GHENBEUTET  6UEMEITLILD
aGh. Ba Gumbsrenmmer Lepl CLmmel ol FRwsT@b. @bhsH GWLILT DRI 0SHHBE
oluTey el Gosmiser sreuilLuGdamer. @bs Waslouflw GCamem eugen @B Gumes
SIMLILITERIGI  BWmLW Gl GOHLUSHHF  GLbSeToNs. BB B euemy  Crms
seuiLplwiuLafevenen.  opemed  Flev  dewhd  OTHfBHeT  OBE@ID OIS HHEH  6UHLD
QUTEUBL FSHHTHIBMET HWILMBIHHH 6T SigliienLuled @I SHLILG HewllbBULL (BeiTerng.

oarf” Guwalb alewiGeual Ll HIH6THMTEL UAIH. BFH BH Gilwener 1.6 ool LewwiBH6I
HMISP0 QBhH FHBIFBH. bs 96 Wsad SLTSSter QUIGL BT oG e
SILTHFH 5,000 eurerlied SeudlelHba 100,000 sumeluied SI0G UEMTWTEGID. @(H UL
SV aealdl Gilwaib@d Laldb@d @emLulL SHMyb Seveod 150 10e0eduwier sGeombL LT
OG. o Guasorerg @fweller LalFTiy gFoiluler sevemeowTGh. AbhFH eevensvuled FHBml
aUHLD allewtOUTHL &6 AhH B HHev SHHL Gfwenenr GCHTHHF 6FevsID.

Bd G GBLuSHed 163 SewiLplwliul’ L HHeusCHTeNHeT © 6Tl  E6TEID  LI6L
FHmewiSCHTeidel  Wealdet — HaiBUgSHSH  DMSHIMIHHBETE  STHH(HbHmer. 61 (H
Gazmeimeiiov LiHen MBI Geuesell Haly BB DIMAISHBSGHD HiN6NIHGHT6TH6T 2 _6iT6renT.
alwmpenib, Feflb e SIHS Sleney HiNewTHGHT6THM6ND  O\BTEmT(H 6.
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Gyiflwler:

BOG Gfwd GOLUSHE Wl LUGHUled Gflwer sTeoiuGapg. D& @b  Geuliumer
eifleurubmenmed  SLeot  UbHEH GUTSHIB  SiewliemL W  WEhdFeT BB GBI BLIFSHID  ESLD.
@@Ll FIUY  FHIWUTH (PR SDmlmULD SISl FTiHH  Bsleuflw
Bamensafed(mba  WsFFBW  alewiOeuel  FenHeaydeT euedy DIHT Ul LLILTHSHUTD BUIbis
maubHBH.  Gflweled STeoiuBl  WSFSHUTOIH @H  STHIHLUNHMSH  HeilenerFHBml
2 _(HUTHGHIMEH. Bbd SMhHHLLeTaH Gflwd Ghbud aubuns Giwud STHBBTE HHHIF
GFeveLLILIBH MBS

Gflweler ojemioliLy:

Gfweler 70.6% ewaslyemer wBpid 27.4% afelwsHsmed sieidl. @fwer FiY allenauwmed
e  SiF@emey  LGUOUTHLBmeNT  QSAWNEHBH  DlTUBB  DI(SHHSHMBUID  LOBHID
CeulILBMEVMUWILILD SIHET LWL LUGHUTID o (HauTdbGImEH. Gfwelear o L yBHHed cperm
(PHeEMWLITERT SBEGH6T o 6enar. oemel o L a@m (Cote), sdiaiss wemieod (Radiative
Zone) wpmpib Geuil o 10pe| &ipmd wenievd (Convective Zone) suab. @ flutelen enLoul
UGFHUled STewiILBGL o L's@m e Oeulilwmel UGS S, @ BoLOUBID Diamishsas b
@Amenie] Cauglalemest GTwumIsGH DHS BBOw OCBETHEHIBEH. DSBS DBHH
CeauaMiiypHens Crresl DMWHH DBEHMB SSHTaIFSH WL eV 6TBIFHCBTD. QbHH DIBHE
(ppeugib  syBBevtengl  GumLmensst  (photons) cpeold  Geuliud  sHTHemen  GBHBIF
CFeveusHTeL OHFH DibIMd HHTalFsH WL 60D 61aISHGBTD. @G Muwelsd STewIlILBLD CPETBTEIS
LBBID SmLF SbHme Oeuli 2 pey &IpBF WewiL oD 61eTsCBID. @hHs DibBHHe0 OGleulil
aBBe0 &HPBE auPluITed HHEBD OFVISHHIUSHTED BHemerr OGeulil o Lpe| &FOBEF D6 VLD
QAT GoITlut60Tl 63T 2 I LIGFHSBELD Giflul GUAITILDGIOTL 608 S| MB(EHLD GenL LIl L
sreemevliGHenwt el wewieud  (Photosphere) oo oimpsACBID.  Be0gd STt B
Gfweler ‘GuBurliy’ o5 SmenraGumib.

Gflwesb@ eueaflewieo o iy @flw  euaflwemwisodhHler  SlLGHemul et sEsmerntd
(Chromosphere) eier SIwsSCBID. Qbs GFTed HOrsHs OGMPAuIeddHHEH CUBLILL L STEGLD.
#HCysas Owmpuied GymGwr (Chroma) eemred euewienid (Colour) ey GQummer. @il
srsensHar  Curgk B  Ugsnswrer  Heull] euamienidHHed Comaimpieusmed  @UGLIWenL
OuBBg. OeuliPensd e Geusors o WmHD Oosdedws TR LGHwreang (Transition
Zone) suemiewid GamemiiugHemwud uihs &Gymem (Corona) ugdHewujd fsdBa. @fw
auefliemiLsudh et o wihd Gweou@d &Crmeim 61y DOWSSILGSBH. B Gflweies
Gupurtienu (g6l wewiLevd) il e SiFs Geuliuwors SHmb@0. SCrremaler Gwed LG,
vl FAlete Gfw &SMHBBI  WewiLevwns  WIBISBH. G SMHBBIEIG WD  DIENEVHETS
(Flow of Plasma) @flweledmba @flws @ELUD aufluns BLEFSSIRSERSES Sl G
o oo alleniOeueild@®Hs CFe0a B

2560 GIlwmbEd B UGHHB6T o 6lenal. Senel o L &M, SHTeIFHDamEIL6VD, OGeuliL
o flpey &pBd ewiLevd, qelldCsmentd, euemientaGsTenDd WBBID HCrTeIm CUTEIBMEUWITEGLD.
Gflwer  Gopuyliier GeuliuBlenso  5,500°  (wp&Hed  6.000°  GFederiwerd  GUGD.  EFHeI
awwliuGdHuier Qeauliumened 15  wWevelwesr (15,000,000°C) 1AM  GFeveriiuierd Su&HbD. B
Ceoulin o s Llemewilienl Hbdmaudhs s Osmeien Gurgiortarst@ld. Bbs BHowaled Fpifn
SamISH6eT  Aewenbhd Uil  Semibdmen o (HauThGdeamer. SICUTH  DigsenalevTen
aBmed  GeuafGumpLGESBaE. G@MILUTE  FNlw  maBL JM&aET  DeEmibHeT  eenihdh - Ouflul
anSellild SlemIenal 2 (HauThGWOUTEH DiHS Oeuliud GeuefulL LILGEBE.
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9 (Haulb LoBEID SO

Gfwelear b 6,95,508 &HGeomr B LT guab. & yalow ol  1slGuflu  urbLemet
OamemwiLgl. @b Gfwelar UmLaISE 3,32,946 yel Fwb G @b  Gflweler
Gameitenenenay Myl 1.3 evedwest LeNdGsmeiise GHene.

Gfweier &BpIILTEOSUD SPBSlulLb:

UmeL 6ULSl LDGWIL 6VLD [BTETE (LPHBHW auemeall LiGHHenend OCaTewi &l Siemeu GHTTOT LOBE3ID
Fbered  euemeney, FHLLAMWED, 6L &HFHed  B@Id  GuiTeniwed  GUTEIBEMEUWITELD.
Gflwer  F@ Lmflwed eai3  Fpleuemenaled  DIMDHSIGTENSH. RIS (HHEH  GflweTTerg
sl W CameTme,  eflamae, 6UTEUBL FHHIHIGENT  OBBID  alewrOeuaiICUTHL Hener
BFT1HHIHOHTeWIH LTeLILI  LOGWIL 0G5S MOWIGHMS FBWleUHAMBSH. BIOFH Gl GHBOULLTEISH
wenldb@ 8,28,000 & LT HmFGaussHdHled ampleumama. UTeOaUS LMILSHMmS Q@ (LB
amp ey @fwer 230 Webellwer LemiBH6T IBHHHCBTETABH. Gl Harg DiFHsd 7.25°
gnuleus Gaomesellar HeTaul LI LTeDdH HMHHeL FOISBHI. @fluiet HLLGUT(Heme0euTSHHTe0
SIFHAT  @albeurm uTawd GCaupulr Gus alalgpsHdHed aBBmHBgH. GTw  BHHCHTLBL
UGSHuUled Gflweamerdl @hwens &BHBleuy 25 BTL&6T 6IhHHH OCBTATHBH. DUETTeL  @ifluies
SHalLGHuled s &bB ey 36 BIL&6T 6BHHS OETaidBsH. HSH  Gilw
G&bwusSHar Grss mepuled @flwer WL GOW 99.8 FHaisdhmaed OBTeHIBeTENSI.

BB BLFSHTESme Gurey Giwed QHBTeNT Hardh SBmemev @wds Crflp. @ flues
Ops@ Hmeuruled Wasluflw oienalsd alfleusnLbgd LHer, OeusTell OBEID Lelmwd gnl
(WPRUSBILTS  al(pMISETD. @AWl Hel eumbpTafied LTHmwd SLBHOIN LFH. BFH SHHIS
QH GBID Oeuewieiaflwrs THE S 6.5 LNeDedlWe aIHLKIG6T SLEH6OTD 6B Siplaluled
DI EhTH6IT  BH6ullSHSHIeT6euT.

L0010 01 B

HBysmd GomPuied Cameime easipTed “SHBmiueut’ (Wanderer) elaim  GQuT(helT. CHTeimEhdb G
SIS gefluyd Geuliupd HeoLwingl. @b GCHmel SHpdHSTaID LewLBHmend OCoTemNghebHd
Gouemi(BLD.

@ Gflwened FBnl euyGeueamsiGLD

®Ba Cum abhd CamalBGHL HiWeIECHTONTS E(HHHHInLTHI.

Dz FI@emLW  Hewp  oBmid  FTiysSSHulesr cpeod @& Camenr  augemeull
OLUBMlHHHCeuaHIBLD.

Gouml ehs eUTETOILITHEHLD BFHeT Heeul L UTenHUT6D GBISSILSanL TSI

Gfwel O(pbad SMID  OBDBILD  SHeawwsmend OCarauily Cameisel SHpd — HeWILeUTH
UMSBLILIBSSHLILIL (H6IT6r60l.

1. o L' Gameiser oevevgk Heod g Cameiidsl oievevdl UTHBECHT6TH6T: LiFHeir, Oleueirerd,
yel oppid GFeieurul Gsmeiser Gumaipens @eIeUTnl SHIENLDSHSLILIHS EI36T.

2. GoueflEBameidme SleVe0H UMW BHTETHET DleVevgl WSLOUMNUL CHmelseT: allwimpet, e,

wGreurerd o@D OBLIgULET GuTaBeme BelieuTn SHIENLDSHSLILIBHS GT360T.

60Ut Camenld OHST DFFHe0 FBY uBHBBH. BHS BUSESHHBE HLPNIHED CTIBI
QuwiT. @eleumm @ GCameT @hwemB &Ml auBLCUTEH @  CHTETHTET o (HeuTSHBGI.
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Gameiimet  @Gflwener BHeTaul LUTensulled SBmleumeugdl 6UeODaI(HGHD DILeVHI 6  Gomel
QUHLLD’ 6Teiml SDIMDSHHLILIBGSBSI.

Gfws GBLUSHe0 2 eter Cameirser:
yger (Mercury):

Glwesd Was Simaeeren Gsmel Upel &b, BFH G&Giwuds  GHOBLUSHe0 2 een
BamenaalGeooCw asF i Camenm@ld. BHMBE HlmewIbEHTIHNT THIAID SenLWITgHl. S
&1 Fde0  Hevtewent HTCe1 &M 6wy  58.65 yal HIL&6T 6I(BhHAHHCOBTOHBH.  DIBH
CrriHdled @a Gflwenet @ (Wwemp euevd 6uy 88 Lal BT 6T 6IHHHIGOBTTHBEH.  L|FH6oT
GfwalL0mbgk 0.4 aumelwed SevE SHMTHHO BmEFBEH. Gflw el ypmer OFaEImenLw
32 pLBsel  aBHHSCETHBH. UpeT  Gflwamsd e SimdHed BmbHTed &
GTWESGBLUSSH0 TRl Teug Oeuliwmer Gsmenm@Lp.

Qeueited (Venus):

Geusiel  Gflwedh@ SHBeL o sifen @yewiLmougl GCasmemm@G. B Beopuled Sienailenid
yalenwiiGumed @ mlugmed  ‘Ualulesr sCzxraf’  eaimbd SmwsHSLIUGHBE. B GTwb
GBLUSHT e Geuliuwomer GCamenmm@ld. @l  Fmam  Geuliupensy 462°  GQFsodlulerd
aGh. Bx5 FwsCs Giw o swHIBG Wb CumBs @flwer wepbhs LIBGWL  euTeied
BaprapiausTed @& STewevuied ‘@ligbleusell’ eTIBID WTEMeVUTED  *“SlerdFHLoaTbla6TeM” eTaTBILD
SIMWHIILUGSHBH. BBFH  UVEHFPWITS  SSTIHmFUIL HpSHlelHhe CoBasTes  Haig
SIFFlev apPaundng. BbHH Camer aBpeuSIld EFH@IenL U BHeTeULL LILTmSHUID L6065 %60
alsHwngoreargl. Gl GBHLUSHE0 aevEhaHWWITES &BBID DJenih Csmeiseiled DFHIAID 66Tyl
Qeueitefluyd  wGyemerdgHd WL BGWL LIGILBLOTS  SPLSBH. BF SHHTMLHITCH P  (LPedB
gmileuy 243 yeall BTL&SM6T 6I(HHHHOBTENHBSHI. BIOFH Gfwd GOBLUSHN BFH @ WH
BeWIL  BTeMMGL. O Gflwener eueld euf 224.7 BIL&G6T 6IHSHHCSTHNHBH. BFHBG
BuBmBWTE  HlnewisBHmelsel HoLwTgH. @& Glwmeall@ 0.7 autelusd SI60G
HMIHP60  SmbGleTend. @Giw  geflwmaig  Geslaflenw  SewLw 6 BILOLRIS6T
d(BSHHISHCBTETH MBS,

Geusiterll  ypemedt @l  DFHD
GeuliLomerigl  goeeBTed  Olaueier
L &HeLD SILTHHWITest
QUAITILDGITL 60D  LOBBILD  JM&EH MBI
(LPLDEUSBILD SBITTLIGHT oL
DLHENEVL TG0 LGS

yel (Earth):

yal @GMwedd@ Simdled o 6o cpeaiproudl CameT Su@b. B &flw GOLUSHET MHBHTISHI
CQuilwsg Camenm@d. AL W FBBILLTMS GeusTefld@G GFaauTUISGD el uled 2 6iTengl.
yal Heit oFFle0 Heiiewenid HTCer &M euy 23 weniGmIWL 56 HIOLLD B®ID 4 elermgsei
dBHHIHCBTENHBSH. Lol @Gflwener eueold euy 365.25 BTL&6NT 61(HHHISCBTNHBSEH.  Laluiles
Qauliupeney  -88° QFsvdlweniedBihdh 58 GFevdlwerd eaiemy  EHTIILGEAMH. Ba GHiwd
GbbusHIH& e SILTHHwmer Camel S@b. Lald@d GRuaid@d Qe Buw o 6ten SHmyLD,
DIMFa H6IT, DLHMIMCHITH dnlgul euelioewTL6vld. BT OBMID LOHLOTeT GeuliuBleney CuTaTBEME
gyl e SHaldaeud eumuihs GCamentd SMWHIHBEG STIMIOTGL. BH Giluaidbd W
SIHBVID Aevewev 10&E FHMTHHID Aevenev. o ulflemiset SmewilLBL 8y Gsmem yalwim@Lb.
ARG BHIGD BT STJeooTd BFH  HeodsCasmer” 6B  SDPSIILGHBEH.  LaldE
Fhagen o 61 @ HwenidGsmet WL BEW o Wi Giw @l yalleww eubHenLwr 8.20
BIOLBISH6T 61(HSHSHIHOBTETH MBS
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Qgeteuru1 (Mars):

CFeleurul GMWaISE DB 2 6o  BTIIBTUH CHTOT G, 6UQAISHH 60 ET6wIL Taug)
FAvw  Gamemm@. GsaemLw  Guomurliied @y HmevB  HTEuLILGASTE DS
CFhPBLTSEsS  STaILGHBEH. ool Qg “dauiys Csmel” eaIBID  DIHPSHBHEBTLD.
Ogeueurus @@ yalulesr HeosCHTBBLL @) Gumed sSTEIILGHBSH. BFH HT  DFFeL
SetenanhHTCer FBasl euy 24 wewll GBI BEBID 37 HLOLBIS6T 1HSHHHOETATEBSH. Gfluieneot
aUeUlD Uy 687 [BTL&6T 6I(hHBHIHOETNSBSH. Gasueuruier Gupurly Geuliupenso — 153°
QFsodwendedppba  20° Gasodlwed euedy STWILILGHBH. Lsalemwd Haily o ulfemise
ampsIaloul  BOBTMm  CameT 6%k 6l@IBTL  DIFH  CFAIUTLTSSHITH  B(HSHS  (LPIQULD.
CFaIUTUISEG L(HEUSTEORISET, HiHat LeNbealliselr, 6Moeneoselr, DBBIGHEmL6H6T OBBILD
aurefeneusst o ewi®B. Bameg GurGured (Phobos) wmpd GLuiBomed (Deimos) eeis
Byeni® HieneuThBHT6ITHT 2 _6IT6r6n.

eflwmpest (Jupiter):

alwmperr  @&Gflwd  GbwusHed mbHTauk Camemm@. @& GilwsGHGBuhusdHear  Wsl
CQuiwGasremm@. & OumLUTID auTuibdenmed LG ST & “Wsibuful
UMW HCM6T” 61D SIMWSESILGIBH. Bg SHAIMaSHHTCH hpems &BBleuy 9  wewnlGHyLD
55 HIULMmIS6NT 6I(hHHHOBTENHBHI. e0Te0 @flenen euevld 6uf 61IBSHHIHOBTETEHD  BHT6VLD
11.86 eumpLmIs6T GD. Gflwd GBLUSHHed Wes GodSw mrer Osmew  GCsmer  elwimpest
L BOW. BDMBHFFBBIVID @H RIS eUeDOTWID STl ILBL. b euenenwild  GLIHLOLITEVILD
grflzsenmed ememel. alwmpmisd 67 HimansCareisst o . SalGoo  (Ganymede)
aeid  elwmpeler  HieneusCHTeHTar G  Ghwusbdear Wasl uflw  gienensCarenm@Lb.
(®a usmeaalL GuUfwETGLD).

Fefl (Saturn):

FaolaCamem @G GBLUSHD SBTeugk Camenm@. @ Senaled Grewimeug Guflu
Gxmemm@. DHCamewend &mpl OQuflw, SipSTer UM  SiEnOLINL  CBTewIBeTeNHTe0 I
auemensBasmer  (Ringed Planet) eiaipid  SienpsslLGHBLH. BF UNSHBIH6THT  LOBBID
sfwdleo grdsemmad (Carbonaceous dust) syeig. po Gilwds GoEOLUSHD Beogall
SILTHHE GHeompeuresr @By CameT Felwm@Lb.

FeoldbCamefled 30 euemenUmISEHD 53 2 MIFHOFUILINILILL  HenewtdhCHTedEpHD SHTerlILI(Ha 6Isel.
Ba Ha1 HFFe0 SIS HTCH  hwmB  FBMleuy 10 wewll GBI 34 HIOLMISEHLD,
GNWeneT QH(PEHMB 6U60D aUF 29.4 QUHLMIBEHD 1BHHS OFBTeTH MBS

wGyererd (Uranus):

wWGreerd  @flwd GBHLUSHL o 6o gTeugk CaTenT@G. Bend OeumID HENIH6NT60  SHT6uT
Buweorgl. @& Geueeflewwit Gumeim SHpdsHelmba CuoBarassd aBmIFBg.  W@rered  Heo
OIFFle0 98° FTUIAITE SIWWHEH SOLIOLLITSF G al60ld  aUHBBGEH.  OLITHLOLITEVT 6T
Gfw  gefleow  DECsTafledr  SHihoumdseT WLGOEL  OUBIH GBI  BH6T  6U6TILOEIIL VLD
maBLl Jeer, afedwid BmIb WHCHer CuTEIB cpaiml (PHBHW  auTwjbHemen  CETeaIheiTengl.
g GfwelLimbs Hew 0HTenevalsd SMWHIHUILSTO Wed GHelliham STaRlILGSBSI.
FCrobs sLeajeller  GQuwgTer  wWGrered  eleUmS BEHCHTEHHGHF Gl IQUleTeNeNT.  BHent
aueioemTL 60D DI THHWTHS  STewILILGHBEH. @O&Csme (podFHwons  1BHEHT  auTujeneud
CaTediBeienHTe0  Hov UFFUTS  CHmmmwelsdma. BECHTEHHEG  UmeTmIBEHD 27
FHlenenTHBHTETHEGHD 2 6wi(H.
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Oeplguier (Neptune):

o Omigwer @&ilw @GEbusHear el LTaug GCameamm@ld. BFH SHETMAIHHTCH  QH(LPEDBF
FBpusBG 16 wewll  Cryopb  Gflwener  eueuld  euBHUSBE 165  eU(HLMIGEHLD
dbHHHCBTNHBH. BB 13 Hiwewid CameidEpd LMbH eUMETESEHLD o 6wih. @&
Giwel mba  Wadh HTmevalsd SIMWHAHUUST G GBHLUSHET WeH  Genymer
Bamenm@b. GBELIQWET Hewihd Helliler Ly SRIGLIQSSILILL (pHe0 CHTeMT@GD. B& HLOF
Gfwsd GBLuUSHaT STBH DiFHswTs aisid Csmenm@Lb.

Gfwel mbs Comesefen HmyLD

Gamefler QuuwiT

Ligeir

@eueiterfl

()

allwimpedt

Feon

b &b Lir

4,879

12,104

12,756

1,42,984

1,20,536

SILTHF
Kg/md)

5,427

5,243

5,514

1,326

687

spg>  Gpyb
(L)

1,407.6

5,832.5

23.9

9.9

10.7

[bIT6ITl 63T S61T6Y
(emfi)

4,222.6

2,802

24

9.9

10.7

Gifweiedmbs
gynal SITJLD
(&5 L fsd

57.9

108.2

778.6

1,433.5

&b &T60LD
(BTeiTE61M6e0)

88

2247

4331

10,747

B E RO
oflear
GT6U0TENN & 6N B

0

0

67

52

GeienaBaeiimeir (Dwarf planets):

o  GoendGareide Gilw GBLUSHar WssF FPw CameTdenm@d. HgH I  FohHulenmed
HHOBHF FBBILILTNS E6060TI0 GflWenend FBpleuHd eIl Lealgel o (HheudbmdHd OlBTemr
SImNHH  UTETOeUTIOUTHLSEHD G 6iTendCHT6TH6N 61Tl DIMPSHBLILIBGHEIBT. Qenel 6lhH
CamEnd@b HlweandsCarantd  EHEETH. Gfwd GOLUSHD OCTEHID DMHBH G6iTend
Caeimer o sienen. Seweu  QFQrerd  (Ceres), Ul Gm  (Lyeuw), afudiGw (Heumea),
GuwsBws (Makemake) wBmpid erflerd  (Eris) eu@b. LeplCLr  sarbOsear @  BeTeul L L
UTend 606060 SIHBN(HEHGLD GHTelT aUmeNMUISHE0 aleVD AUHUSHTE0 9 eugkl GCHmeT eTanild
SSHIHoW BDbHHSH el 2006 1D 6w DIHSTTULTITS DiSlealdbSUILL L .

slmemECxmeideit (Satellites):

o FmeaHCHmel eleBTe0 “BHmeideaient Hiewew eIl QUTHANMTEGWD. 1610 b SLewIG  6UDT,
Bevey LB  FwemsBsrenTad  SPWILLG  abSHH.  Detepuwl  Sewidbdlerg 163
FHlemewiSCHTeidHe B Gflwd GHULUSHe0 STaILILBGS BT HiemenisCoTermel GComeisemern
Cupdelmbal FWHETEHF FBBlamISamer. QauBBiBg SWIOTE @efl(HD HTenD &L WITSH.
aemed @evet Gflw  eeflewwit LyHuedsdBal. HienansCameiseEnd@ 66D VD  LOBHBID
BT SMLWITS.

Fhdrer - yaluler gienens@smet (Moon - The earth’s satellite):

o gpFHremerd  yealulelmbas  8,84,401  HSLLT  OFTemevaled  SIMLOBHSIGTENH.  FhHAHTET

ST HHTC FBBIUSBSLD LalmwFanns aumausBEHl @61 CrriHms DisTeud 27 HIL &6l
BBID 7 wewil 43 HIOLBIGT aBHBHIHCHTTUSTe0, Laluled @mbaH UTTHGSLOUTSH FhaTeni et
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Qb USBHMS WLBOL STEOIPRHBSHI. FhHATEMaIH GTwd GBHLUSH MbBSTouH Guflwl
SHmewISCHTENMMGLD.  OFeleutul Sleey Hleovpeyewlwl  GuTmeT yalemw GCordHwmdmed @
2 (HeuTd EHBHHEVTD 6led  HHFSLILGHBH. FhHyeier GCBUILIedL Hpemev 2 (HeuTsh @G
LIGTeNmIBEHLD  OFRIGHHTT  OeuaiBGeup  SieTalleVTel  DEMEVBHEHLD BT ILIBGSGIBT.  FHIHTeuTe0
ul® erdHapmefidsiuBL gefwmeag 1Y alemgsefsd yalmw eubHeaLSBal. FhHHTET Lalenul
ol FAflwg aausTed DiFHetT ALY FhH yeluler my FhHuled 1/6 wLmig ol BOW.
aleiBal, LONHTHeT FhHTeiey Lalenwl el 6 LDLMIG 6lemL GemBeUTd SHLILITTSHEI.

SILueLBeor I wels wwBduleamsd MHeveydE SiE@IUlU’L  alautaleiaeom@D. B&I
sewfsstalar NASA Mmeuand cpeod S@IIUILL LS. e o6wfss alamGee
alJfTEel [HeL SLDeOLITH  WBBID 6l alel el flar gl Smeumd 1969  gg@emsv 20
sEp  FhFyaisv Bisveors omwdssLeled (Sea of Tranquility) smed eneugge.
SuTHeT oEG 21 wewiGhHIw 38 B miseT 1oBpid 21 alBTeseT EmHbHHeT.

GomGasreiser (Asteroids):

o GumGsTeiser ek BB GCsmeisemer Gumew @flwenerd &FBp 6uHLD LITEHBWTED 6ot
allewr  GeveldaBasl o@w. e FPw Cameime e DOPSESILGHBEH.  Gflw
GbbUSHFHL P Henalevner  (GHBIBCHTeNH6T STEWIILGS GBI, BnEG Senaled OCuUilwgdTs
ST LG GBIRICHTeTH6T  “aUTHICHTOTHET 60T  DIEMIPSHBLILIBBSIOBE. Eeneudbsil  GFeieuTul
LOBBILD ellwimpest (€E3015:30) % 3¢)) ®emLufed STeILILI(B & 6313 60T. GlptE LGl
“GBIRGHTETU L 6aiB  SimPpsSHCuID. @& a1 el Liomerg 100 &Sl Lfledmbas  Fpiw
FPTRIGBEHET  DleNey  euenJdh  STLULBGIBSH. Dvoudbel FSLbSH  HTe0HH0  GCeugsHa
fapydasliul L Cameisel oLV H UMD [BLFSHHIHIGaNET QhH UGHWTES E(HHHE0TD 6160
BLOUOLGEDBSE. S USBIILS SBIRCsTeTseT SHewiBLIGSH S ILIBS SI36T.

eureropL_FSFmissT (Comets):

QTR FHHID WFD o BFTEHMS eflbsdamgul @  uTaioUTHeT  SLGWL. B3
STuGmSUD  DiBHCauemenuied LWSMHSUID gBLBSB SIS &TOWL.  (Comet) eratdns
SpEIFe  OFmed HBrbs  GomPulsd o eten SeoLT Gamoliged (Aster kometes) eraidB
epevdF  CFmeLeded(pbdl CUBLILLL . BO&H6T DITHID “Bem  (PYaydLwl [BLFSHHID” QLEGLD.
Aweuser Fy Fp  uILCUTHeTHeT BEID eflaBaelear HiE6THENMTL SLeTeN6l.  ENEUSHEIT
RUmIBDB FBDILLmSuied Gflwemersd sBpleaumdlamer. FeGhImseaied Qemen GilwaidsE Ws
apFed  (Perihelion) e  Crrmsefedy @Giweise OCougosmamevalaid — STeiLBL
(Aphelion).

oLl Lear (Titan) — Guoab BBID euell WRILVSHHIL T dmigwl BT FHlenewIHECHT6IT.
gaodbCamefler WalOUNW HemewaCamer @a. Ba Gflwds@GHGBUhUSH BFesilmaug Gufw
slemeni&Gareir. Gsd LOBBID SILTHHWTET  eueloewi oS HIL 6T nlgul 6T  HienewisGomeit
[GE DT

yalulerr sLbd STeomdeied &Teorill L oI8%H Glbeney enLL Lefled o eTengl (Gflweds
SIHFe0 AHLILSTEO TICUTHID Geuliors SmUILGISTeT CoupLim(®).

BTFT  HHDSHIILY, MLLLET STl @ eueny [BID &SMILFHed Lal Guieis o 60snsH
(AFE A

1655 &e0 L&g eumeralweorent spflevigwiest o Giggeierd (Christian Huygens) ereiiueugmed
oLl Ler  SewibLigdasliul L. an°Omered GevaT ouuley GCasdflall alawiCeousi gL Hws
oGrmiiwer  allewiGeuel  SUIe] MWD  cPeVTES  MLLLMIGE SUTwug  Sleueny
Oxenyals@d auemaulsy Saurgsl CuUwfled SIEINILILILIL L .

oL Ler gHlemendsGasrefler el L 5,150 &5 Bz yaluler Siemalsd uTgdujb OFeieumuier
SITHGHF FLOTHD STWLLUGHBH. BFHem Guopuriy OGeuliupened — 179 GFevdlwerd.
Obs Oeuliupenev meny umewms  Cumerm  slyundelGang. BFH  BHCH  auTulenel
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FHrouplensouisd moubHHEBFBEHI. GBI DIWSHHD Lalulesr DipHSHmPBall  C&Tehad
OIFHD. Ualuledl SIpSHHD &Led WLLGHFHe0 1 WedelumT &g ewLLlLefled 1.6 LOe0eIILITT.
BelT QUL LUTHSFEFBB 15945 HILS6T. BFHaT Hews (WHHwomsd Uell  LoBBID  UTenBLl
QUTHET algallsd HTEOILGHBH. BOFHBG HMHFH LV SHenL WLTH).

alewispaer (Meteors):

Foo Cprmseaicv @re| GCHIHadsd eumeled @ LigsrForear @ealssBm FHev  alBTYHEHHSHH
GxpmeTmLD. Ok} efBLF&HHTmIH6IT 616313 BmmLD. Beneu GBIGHT6IT UL emL_g6ril 66T
CaTEII0mba  CeueMCuBBILL L UTEmBS HITHHNTGD. EENEUBET  6)6TLOGITL 605 HBE 61T
AmUSBG (et alawiCeielld  sBser  (Meterorids) een  SiwWSBILGD.  Beneu
QAUGTDEITIL 60SHHBGH6T DIFHB BousdHFHIL 65T  HIMDH GIBET.  SLETT60  GLIHLOLITELTET 6l eRIBMEEIT
(Meteors)  auefemi_eudHHBGHeM  HIDWUWID  (paunas  eifbpielhSemBar.  BOGH  cuer
LOGWTL 60 HBESH6N HIWWHHAL Beor Flev eflamaeT (pupeug D erflwmosd Leluled alopbg O
LIGTENRIGMET 2 (heUTHGH ST, @eleuTml  (Wppeugid  emflwmoed yaiuled elapd  WasiEuflw
alewispaemen efabaet (Meteorites) e SewpsHaCumd. e ofiGsurammalsd o eien
oflaed LeTensaTaE Sbhdunalsd warmaderm wrbeod Leogrer (Buldhana) wreul L sded
o siten  Geumenmm  (Lonar) ey  @eieuews  aflamseicr  S1ESS5HBEG  FMbHS
1B SHBHIHHTLLTGLD.

Yyaluiledt © (Heu(pld euIgeu(LpLD:

QH  STvHHeo Uall SHlewl ey  &SLevled LwemisGh Burgl  sliuedseT  yellules
allaflbyseflled LwWemHSs (WYUD 6D BLUILLLS. GenL&ESHT60 6UJeITH mISGHD BhdH
SHSHBHSTET  BOUILULLG. wTadsamensd CHTMHosBHGL Gurgk GsTeobUdd BFH @6
Foapeond OHHDSH, UeuiewLwl HBrbs SMmSHET LY Lalwmerd SL6e0Ted GLILLIQ(HbSHSHI.
FHL6D BTG 6160601  BIGEHGGWD LBl  eler  HOUILULL . Slemmdendwerfler (600
CuT.oL.(p) SPfSemELLY o (hHewelm  aligad Ll  eumenGsmem  aligeuTed  @GHLOLILIL (HeiTen ).
UssTaged (582 — 507 Qum.on.p) yelwrergs Csmemeugeud ereip BT @bHs  eugeuGo
OIBEHTHET GBBISOBTMIL  aUQaUTHS SHHSUILULL G SflerdLmiiged (384 — 322 QUT.&L.(1p)
yel Gasmemeugeud o enLwigh eeid CamiumienL  GeuefullLmi. @eufledr smppiseflsd  Fev
FhdHyenen HIped FhHTSrsemshdear Curgd eulLiors sTldweflliug BEpID BTD CH6THIHaILD
Crrahdl Lweids UwLmiss BLFSHHTHIML LEISET aMeled DHS 2 WIHHe0 STewiliLbBeaud
Gumev o _ewiTeugkl hGW. ePCLTeOSHNeD (275 — 195 QUT.SL.(P) SIS BHHSH LIMTTSHGLD
Gung @flwelear gBpbd yal CuBuriiier meneoliumliyBd gmmmB Gumed TBIeImSHS eI
yelufeir ufliomenidendd HewILMSIHSHTT.

BB ITUIFS (e et Ual e Gomemealgeud OQFBTERHILFH 6161 FnBISBSHI.

LOEMEV(P&ELILB6T Gflle Wwenmhe Llb @fw eeflwmed gerflheugi.
SISO SlgeuTanSHend QBT L LT enmhaHGUTaIG

FhATET @ LSS B Curev Cameiisieugi

yall @® el eugen Blpewev Fhdly Sisauddle CUTS GHUBHBIMSI.

ol e GCamem  eugeuon@d.  HeopBEHCHTLIGEL  LHSIHID  HIHoUSHL S ML WITH6LD
s iuGdmaE.  Bsmar  “Ualangeaud” (Geoid) eed@mmb. @iHTeugd  yelewwit  Gumests
Sl  SLGD. emww  allewudd ealmgulear  &Mreoionsd  HeobbhHCHTL (B  UGHFH LHSSH
BTGB SBSI. yedluilesr FRTLILY alleng ENGRIEERY PP A6V 6MLOU 6T HTH LD
HeBBHCHT B LGSHUTeD aIelenLDSGHmMBHSHID ST LGS BSI.

Gflweledr mTIY FhHwmeargd Sihaumseied GCeupu@pn. yel @Gfwemendy ampd  Gurg
AL H(HAUTRIH QL FH(HE! BLFSHHTHNSH Chrdadl SmeEGh. Bphsd Ualwumaid Har DFFe0
FTUIHGH ST ILL aleveney 6lafled BTAID LISEID 6T6060T HTevHleneudeiand @By &Tev Sierey
CBTENILHTH B(HBHESLD.

yalluller Quisbsmiserr:
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Uals@ Brenih Siglileml. DUISFhIS6T 2 60i[H. Oienal
. Yol HTnaISSTCar SBBISHE (8HiPevisHe0)
ST HHTCT HBYIHOHTWIH G MULMIUID FBBIH6L (EUEVLDAI(HFH60)

oL Qussd (Galacitc Movement): @g1 @flwsd @GGLUD OLTHBHWOTE  LTELL
DI HOHTGHHUNGT  mDwHmHF  FBE  aumUSTGHD. @oUlaid s yelufer
GBI WTBBHH0 A Sieme) WIBBHMSCL JBUBSHIBBSI.

1. speaimashsTCar aibBmiHev (Rotation)

o ol et oFFd salmasSTCuE  amy  umeuems LalFawpmd (Rotation) eresrE@pmb.
yalufer oiFa eleiugd Ualuler emwwshadHed SLbHH CFosd @ SBUMISCHTLTGWD. Lal
setemansSTCar  ampBlaoateren 23 wewGHIL, 56 HUOLD  wBmIb  4.09  alBTgHmen
dbSHHH0HTeTHBH. BaH Giwelar CaxmbBm AussshdbE aHTdHmsuied &wdHe CrréHs
apedBgl. LUalulenr oiFsteig Gflwemend aBpId HneHBEG 66Y2° FTUIHSID SHeTenlenl Ul
9IFFe0 QFmIGHHTE 23%2° FTUihg sSTeLGABE. el sBoId Ceusd HeubhaCHTL 1960 ([Hba
SmausHme Crpredl GFsvev OGFsvev TRUGL. Yol aBmib Geusd yeluler BHLUILIGSH UL
SIFBOTHS  STOILLGSHBH. BEG Laluler HmgCausd wewldE@ 1,670 &5 S@b. yal
FBuid Cousld HIMHUSHL GBHGHMMBW SHFPUWID HLGLD.

yel spmduler aleneneyseir:
Yol SILpa0IeuSHTe0 SHDHWIL  aleneTe Hei emLIBE 6Im3el.

1. @fwer o Flugk wBBW woBe GCurap GsTBBL yal  HPeUSHTEL  FHLBSHBSHI.
@seimeo Leluler Gupugliied @ye| used wmpiwrs CaHTaIBISBSI.

yalulesr  GeusiGoupl @)L miseaied  OouaiGoum  Crpyd  smewiiuBGeausdBEg yal  sipBdGu
SIS DB 360 KHilenws 24 WICHISHHTD MGSHIT0 @ flwemen L SEGLD
@6lbeum(h HTeHs Cramsds@d 4 BOLLD albHunsd gBiubSBa. BFHIMe0 @ LelCHyLD
aaiugl (60 BIflmiser) @bTefled 1/24 UkiE SGLD.

@G Juileded BmIGeT LwenldGHd Gurghl o MM SauaiHHTH6T 6TaIBTe0 Julled LTHHESG
SIHF60 2 66N  LOJHIS6T, aiBd6T B@ID euuwebbeuaisst, gulled GFeoeuld HmadE 61D
FHenguled mEaToumsd Gumeiry Gfwenid, Lelud wwB®ID IR  euraieuaill  GUIT(HL &ErpLD
Caxmpposisdlamper. Lal CoBaledmbsh HlpssTes SPIUST0 Eflwer, Hevey, GCaomeisel
LBBID  BLFSHTRG6T  SmaSHID  HpsHCs  Corem  ComGs  wemmeugd  Gumem
BxBmLoeibangl.

yel gippdulenmmed Gamflwmeded aleng o (HaurdBgl. GEFHMed STHBBI  LOBHID  HL6D
DIMEVBEIT HMIB6T LITHUID B(HhHH alevSSBSH.

FHL6D PIHMIBET 2 (HouTeudH Gflwer wBmIb FhdHyeler Rl alengseafenmsd U B ens
yeal spBFwmeld o (Heur&pgi.

®bs Ual &FipBd Qussd Srer Lelulesr simeumiseT SHlenLwndead Hhalsd Oufisrs
UBSSHID BEUUSBE STTeuonGd. eeGeu Laluler ol L simeumisefed BleombhaHCaHTL (h
UGSHulsnid WLTBILGSBSI.
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SFLONISBSGLD 160D (HEUSBGL SHemL Bu

2 eiten GoumLn(:

apaipev (Rotation)

auebeumBe (Revolution)

yal GumBalel(mbd HSETed Hardh DIFFe0
GilpVIaI|

meraul L Uumenguied  @flwenentd  ampsleumd  Lellullest
JOTET:Y:: )

QH  SBBIGE& 24  WweGEID  BHHIG

CaTeTdBEI. (Q(HBHT6N)

@M (pemmeuevld euy  365Y4
DS LD.

BTL&6T  ((HeU(HLLD)

B8 @h SIGBIL [HHDe)

B8 @ UL Hapa)

8z Hre) useded gBUBD  GBY  LTHBBEISGS,
BawiLded  Geuemenseaiey  @fweiar  Beaveouled /
Bmaaw  BLidHid  gBubld  Geupun®  wBBID
WGRIERRVET Y eJMBLIBLD LTBBSHSHBE
SHTTNILOTH MBS

STHHI
€ [ E T

85 Bra] — UBD, PDHIGAT,
allevdHLD BB HL6V
IBUBCUSDBE STTRILOTEBSI.

oyl L sHer eu L b (Circle of Illumination):

o alledwub Gmenenuyd M@ yalow  asmplweten  CamlemnL
QAT

el L SHFHleT  eulL LD

B3  SHHUmEmTd FSLbH OCFeosudCuTgkl  Fwowrer  @ejb UsID  gBUGSHBH. Db
GamienL alewiOeuaiuled @mbah WL GO LMTeds (wWiguh. GeueiGap STevBenevd CaBu BhsH
Gam et Semwall b LTBILBGSBSI.

yal getenanidbstCean simBleOsTenih @fwamenyd aibpisesd (Revolution).

yel ezl pHelmeul LUuTenguled @iflwener spamy HogsHg T Hloguled smp  euhHelmS
Gflwener aBBIHe0 616ISHCmrD. Lal SHaimenwl LTenduled @flweliwmba 150  wevedwiest
SH.BLT OzpTenevalled aBmisBg. Cameiseler Hetau L UTmHUNENTD GilwadEhd Lald@
AL Cw o _6iTen HMJD HMTVSHHMBE gbU LTRLGSBEH. Meteufl 310 CxHgl Lal @flwaisbg W
DIBBO STEILBL. D Giw  sewenwliysiel (Perihelion) erenad@pmb. (Perihelion -
peri eeBTed SIHAed, Helion ereimmed @flwen). @bg Ueteflulled Lalds@h @GRuwaidb@d
BenL Guiugeitenr &myid 147 1evedwiesr &L LT Sy&GD.

ooy 4D Cpgl yalwrergd Gilwener &l OGougsHosTamevaled  sTeuiLBL. s
@& fwostemevgmyueiefl  (Aphelion) eerd@pmb. (Aphelion = ‘ap’) eempmed Gsmemevaisy,
‘helion” ereimmed @flwen) Bbs Letefuled Uald@Hd @Gilwaid@d Bent Guinjeren &b 152
0606 WIe &S LT SyGLD.

yel @flwenend amplleuy e1hSHaHs OFTeTEpDd HTev Sleey 365 HTL&6T 6  WwewICHID (5
wenl@ry, 48 MIOLD wBBID 45 aleammeseT) Sleevdk 365 BTLS6T GWD. Lel @ flwenerd
ol eumb Geusd wewfld@ 1,07,000 SHSLLT Sevevd @ albmgdhd 30 &.SLiT GCousld
G, HILTSSUID BmhHeH eumbd CamiLraler Gausld gl e alpmgdH@ 9 SLISLLT Her.

Yyall euevld 6uHBEID 651 GU(HL(LPLD:

o ol @Giwewenr @b wWemBl &Bi Uy aBHHS OBTETIEHD STV leTened @MH  SLeWI{H
alesICmmd. yal @Gflwenet @b (Wedm&F &mpsl euy 365 HIL&6T WBpId 6 WwelGHID DLV
365%a  pIL&eT  aBHBIBOBTHBBH.  BQbH  oFlslgunen Va6 wenlGHID)  Hrener
BTOTSHTL QUL GHBISHSHI ST (Beudl e(H FeUTeOT@GLD. B BT6T STllgewwl Lel &HoBFledE gmu
BHMOWTS MaUSHHIH QBTN HTeTE DWBBEDHHEH RH(PmB FnBSH60T 6(h Hrener Liligeur
LISSHe0 Basmd OCataidprd. Hbs oL o1 ouewih  (Leap Year) oo
SImPSHCBTD. BHs 601 Sewiged Lllgeufl I 29 BHIL&6T OBTERNILSTH EHBESLD.
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yal 6uevld 6UHBeVTeL GBLIBLD elenere)|seir:

yal @Muwene 6u6UD U(HEUSHET (LPeUID SHIDHEWIL  alen6ITe)d6iT eIMLIBH S eImen.
®  LI(HoUSHHTeVRIG6T6T FHipB)
e L& LBBID Areler sTev Geumium®h
o ol Cupurilded @gflwse sFHT urealsd LBBID Geulil wewi e CeumiLm®

LGeusTeRISB6T (Seasons):

e 1ol @GIWemar ULl aUHASTID HeT DFFle0 SewiB  (Wppeugitd 23%2° @By  Hengulsd
FTUIHE SHUUSTIGL LIHEUSTELURIGET GBLIBS GBI, LI(HEUSTEORISET GLITHINTS IS HSHBT6VLD,
CxmemLdbamevd, @emeoWHITHTEID  OBBID — G6MTHTeOD 6160 [BI6E — L(HeUSTEORIS6NTS
UfsasiuGapa. yal Her peTeul Ll utenduied @fluwener eueold aumeuBHTeL @GHflwd HHiT
CFRIGHHTE alipd I FCyemaser wTBIFeBer. Gwed @Glwemerd SLEHG  (WPIDEISHILD
aLsG GCrpradlur  sevevg 0sBE CrreHlwr  uweniliugl Gurems @m CaTBBHMmSB
SHIBEH BoBE “Gfwelar Cambm BmaTey” eaampouwT. @& Gilwear BleobBHCHT YBE
CepBEL LEGWD Smeveusl CuTaB @b CHTBBHMBHSH SHHAMSH. DUOML 2 _6wienouled el
STl FHAH  FTUHS DFF0  Gilwemansd aBY  QURIGSHBH.  HFT  SleLGH DTS
SlgliuenLuied  oiewigast  CoumiGaum  sTevsl LHHed BFH CoupuGamg. wITF 21 BBID
QauLwuT 2360 Gflwer Wassd sllwns SHipsbs Caorem GComGs wamBSBS.

gwprer (Equinox) wipid pewi used - @yey mrein (Solstice)

e Giwsd sHT BLHID OFRGHITS b 6SLUSH 2 BSEHSGHS OsHfluw. b
QFRIGHHHHIHTHT b GSGBPIILL B SHe0 wWLGL olwbBurgd  SiHs  CeuliusmsHd
CETHHEHBS).

FLO[BIT6IT:

e ol @Gflwemend &mEpid Henwd HeophdHCHThHD @aImB @aIB FhHdGL Curg FETe|
Us60 gBUBSBHL. OTTEF 2160 @Gflwer HeophEHCHT 19BE@ Gwed CFHIGHHHTES STILILIHISHTED
2 B (PIpaUFBID BT b USEID FIo Slenaled ST ILGHBH. il SbHsH Hensvenul
aushgsme g Brer (Spring Equinox) eenr oienpsdCpmd.  oi8x6urey  GFlibuT  236d
Gflwer HeopGECHTLIYBE Bwed CFRIGHITE STEILILGHEAIST 260G (PLaUSBID BTe b
UsID Fo  Slenalled sTeILGHBSEH. Gilwelar Bbs Hemevenw Eemeou|THT60 FLO  [BT6I
(Autumn Equinox) eer omwpssCumn. Syenih  SHibHaumsebd @Giu  gefloow  CuBE3IS
CFBMeTEUHTEL 2 60FGT  6Tev6LT B MIFS6MID @Jeyd USeID FWOWOTEH  HSSGWL. B
AL B(HOUSIHBE UFHHBTOLTHAD OHATHIHUSHHBESG Eene0U|HT SHTOTHAD B(HEHGLD.

bWl LH6L BJ6| [HT6iT:
el 21 oipI @Gflwelar KBeneo:

o aLgmaud Gilwener GCBTEHEF gruibg STalLGEBSH. oG Blugd 24  welGHILpD
G @efleww OumIb. semed 9I8% mHTefled OFHegimHaud Gfwemen all B alevd E(HULISHTED
24 1oewIGHIIpD  BHmenTE  BHEHGWL. HbHBTaled  Gllwelear ealdadliss &L sGrensuled
(23%°auL&@) CsmEHHTE al(b. el SHheaudHed LS el all Bl HTH EhoESLD.
B & eTM60 QUL SIHUSHIHBS GHITeMLHTEVLOTHA|LD OHIIBHIHUSHDH MBS &6MTSTELDTHALD
sTLILGEBSH. Bend CaTenL&Tev HawL Lised Hem (Summer solstice) e SiempsSCBTLD.

p&FIbUT 22 SEiE Gflweier Benev:

o @ApBmeoulsd OCpeaigimeaud Gflwener Grréad gTuIhd STEILGHBEH.  LETT60 QUL SHI(HEULD
Gfwemer ol alevd sTewLbGSBs. SbEreisd warCrmasuisy (23%2° CFBE) @ fweler
RaMEEFTH6T  CFmGHITH alpHamer. EFHamed OHaIGH(HD DHs GG geafemw
CUBIHBH. oGy @EIG UHL HMILHTHAD @Je| GBIHWSTHD STl IuGHBEH. DI6H
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CrIHaed Il HHUSHH6O HWIL B 6y STOILGIHBH. @OHFHTOD  OHETHIHUHIH DG
BHTMLHHTLTHAD QUL BIHOUSHBEG (GHOMTHTOLTHAD O 6TeNFH. Bewd  GH6MT HT60  [HevwIL

Byey mrem (Winter solstice) erenr oiemipsaGmid.

aureUTHens Bemeanidb@Gd Laiulluwled:

Guflw L1968t =233 1 () (L MIGBEMLOLIL 63T Bysduwb LSS L
SHew1BLIgSHSUILL Haill L g).

dHeomaler Quepd TG  gBHSTY 4,500 eiBHEhEHEG (W1  Hewi(h  Llghslil L
UySLTG. @& SLIL HHmeoule auFeuTBled @(h DI(HEhOFUIEITES DIGLVHI Q(H FEUT6OTH
GuUTBBLILGHBH. SBEUTWSHI @(H DiSWeaUTITUIFFWTENT eeleuty @bd LIFihaeT Lalulsd
WaHHW  HIeNG —FHemgLeraiseied  QUOMISMEEILIL (BeTeNd el  QIHFULISHmHd
HUIBLIQSHSBIGTENTT. DHME aTHUHWTH6T eweoFHTHTe0 Fo  BTeweT o LGWTHILGSHS
B HBHeUTD 61IMI  HHSLULUGIBEHI. OFHBOsaH aHUHwiser o LBUTHHSH (Wedm WS
HI6060 WLILDITCITG].

B HTHTLHH T FID [HTeMETH Heod SlemLeuT @b GFFevw yaluled BLG MeusHdl
SIS HIPM6D SITH  (PIAUSBID  DIMHAH(HSHBIT. DIFH6eT  (PI9a] HBelsT GCHTLTeIZ
gllwre Hwse Cumsrs eaubdlemenng. CamenL Hewil LSO BTEHSG LUIpg giwrs 91
BT SHM6T HMISDHIL(H Bene0u S THTe0 FLO HTeN6nd  &ewl(BHLIYSHHIGTE6IT.

Sysemmiseir (Eclipase):

e aluler SppFwmergs @Je] uUseL & gBUBSIHID alledereydementl LM BT SPSlHH
CameGeurd. LBeL @eflullesr sTeL Sleey DI FCIME LOBWILD  LIHEUSTELRISEMONTL  GLITBISHSI

LTBILGSBSI.

dysewid elealugh @ alemiOeuel GQummeledpbah eumbd @efemw  CouGmmm  aflewiGeuef
OummeT &LEGW Curxkl  SIFH&T  BlpeoTed  WPWeuHITECT  Slebevd  LGHwTsGeur
LemBEHBLILIGISH DG, SHJHeWID BJewi(h eUmSLILBLD. Diene,

. &fwdysewnd (Solar Eclipse):
Gflwmib@d yald@h @eLuilsd FhAHgear WHAHESWL Oumwgd Giw  &ysemd

BPabdpa. o6uripgd  ylluledmbas stamid  @Giwelar @ HAflw  ugd  Fhelgernmed
LBEHBLILIGSBH. im0, 2 60&le @ Fiw UGHUWII MBS WL BHOL Bendhd ST sdn[BHLD.

Bz @m dev mBflLmser W GOL @Hawb. FhHATEr Giw  aulLHHeT @  UGHenw
weBlLmS D] @l dysewd (waeuenw solar eclipse) erarad@BID.  suememut @ fw
#rsemib  (Annular solar eclipse) apdlgen @fluemenr BEHaled &LbH Gaeogid G
gBUGSBE.  WweTu dysensdear  (Total solar eclipse) Guna spdlyefer  Hlipsorens
Gflwenar  (PpEUGHID  LOBSHBBH. (WP ST Hrseudhdear  Curg  @Gflueler
Qeueltiugdwnens gefalLiwns jsndsdns. @Qbs Babamer euy Gurdyn (Diamond
Ring) sten oiem1pHE@BITLD.

gpdrdysembd (Lunar eclipse)

FhITHTHEOID (PR FHHT HTMOID Lealwmeid FhHTasSh Gfumib@d e uled
aBLCUTEH gBUBGSBE. Laluledmba umTd@Gn Gurgd yeluler [Hlosoreid FhaHyeler eerllenul
wheF s ghdyelear eeflwmeargd Laluler BipeoTed UGHWTS weoBSSILGD  Curg)
syabAysdysend (A Partial lunar eclipse) gBuG®mal. shdyemens Laluler LBBIOed
UGHUIL SLbHSH OFebad Gurgl LBHILeL FhaHTssend gBUBSBSH. Lelwmerd &Fbhareoler
@eflenw  (pueausiors  WwoBEGL  Burg  Wwsbdrdysend (A total lunar eclipse)
gBUBGSBE. FhHer WsFFHBwsTes BHLUIUSTe BdaHgsHenid Feowen! Grymiser 10U HOW
B9&ESID.
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FhaHyeen euenTFH [Blenev:

yel, ghdyer, wBmid Gilwasbd e ulsd wrpib CsmeanimissT Fhayelear alenTsFd Blensvenul
Bireuibslemer. FhATelar Heneowmerd @albeuT(h WISIPD ‘SIoTeUTend  DISISed(Hh
oJbISSBE.  SBELIBG shHTelar B uGFH WLECY gelTEpg.  BHBE
“VDeop&abdyen” (Crescent) ereim Guwit. Bbsd LenBFFhHIST (pHed HTed FhAHTeITD
2 (HUTEBE. HBNHGD @efluLer  cpeIBTaIgd  &TeL  HlewevdHE  UeTHBHI  UIHEUMS
(WPHaTeOLGSH  eatoyd  LUIBg (pw FhHgeamsed wrp@ps. D& OueniTewild  eler
SIMPSBILGHBH.  CuenTewniesgll et Fhdyer  CHUIbSH DIGVVHI  DDBHEH  (LPHBT6V
Fhayer, SmLFBT0 FhHHTer, LlewmsF FhHHTeT LOBHBID (WApeuHid edmhHeH  GuTul  SHTewr
WPQUWITES SHUL SIOTUTNF FhHATIMS LomslealHSBSI.

usCaup oI FCremauled sSmTemILBL CoaupuB Used GBI Sjeney:

BB GaETBHaILLL I Leauemnentuled(mba HeobBhHCHT B UGHuled Wl BHOL  oLewIlH
wueugitd 12 wewdl  GBIb  uBL Brey BHBGL  aaiug OFelarss  CHfEmE.
BeobBhEHCHT 19edl(hhEH  alevdlOFsebCurg used GCpy GCoupun® oFHseflsdna. Db
L(HeusTey LoTBBhisenTed Usev Gpy Geupium® simeu LIfCasmisefled Wes DHH0LTS DHBGSLD.

yalGsmen eugeuors @mHUUSET aleneneysber:

1. yol Gupdeams &flw elFeler Semey WTIRLGHBSI.

yalwreg Gflwensd ealevg Cameanshmssd gmiibd  SleoLwmer Cupurlienud Osmemsi(h
B HHSHT60 6T6060T LUGHHBEHD @67 Seney Giws sFHiaifFmal QUMID. Lemed Lelwmerg
Gamemaugauld OQFTEwIL .  6leGou  Lelullet o wiglomer UGS Hem  Geulill D6 6VLILIGS enUIL]
Gumev Qeulild OuEBeIFedemev. Flev GBI L I FCFemmHefled STIILIBL LGHH6T LU BHEILW
GUILILL FHomseied @Ghwelear &TEmen OFRIGHSHTES OCLBIBEBET. HID QLG SIEV60H
CeB@ Crresls Ogsen Ogeen Giw &FHiTsel alwd CaravmssT GHmBIHBEH. SeleuTyl
Gfws &7 alwd GCoreud wWBMID wHsed Crrmsellsd gBUBL WLIBBLIEIS  Eflw

appiiuTensulsd  66%2° gmuieuts Gilweerd a&Bmid  yaluler BHeveoluml edill  QUTBISHS
SIS B!

2. yelwler uev ugFHsemen LD @Gilw sFHiTseflar Coump L Gsmewiib:

BeobhECHT ML S  FTewIy G  @ald &FHliser ek @BEILILL GCatanshdled Lalamuwl
AbSMLUD. @hHFH FTUIed SFHTH6T LIHS UTLLID allpausTed SeuBptlear Geuliub CFmEs oS
sFTsellear Gauliusbms CuTaip sbmLWTs EHLLISMme. BHID SHiHa UGHHmw CrrohalsF
OFebe0 OFe06L &IPS UL BBID DEWILTTYS Ul LSHHBEG SLIuTed Gilwds  sHliTaen
Waseab gmuieurs allpdBg. B amed STl bwd@ CaumiGoum  Geuli DG 60mIS6IT
L3 NEICE 8

FMPHH I FCremsuled o wihs OeuliuBlensy STEILILGHBSHI. Digl L (HLOGOGVTLOE  &HMBHS
Camamidgled all(pd ealldsdliser o wWTGsTanddHled al(ph geldsdlisamenall  SIL TS WwiTer
auefoawiLeold  euPpuwmes  &LbSH OCFeodpg. GopBhsd CatansHdled el  @ellbadliTaen
auariioawiL 60 LIFgluedliiy oB@ID 2 L &euTHeomed LITHSSUILBHBEI.

Qeulil weniLevmser : (Heat Zones):

yalulesr Gsmerm sugaupd Lol @Gflwenet sBmid Buidsswpd Giw sFHiTsel el GCumuriiied
GoupiBeup CamewmisdHled all(peusBE SMyevioTdBg. g Ualuler GoBurliied sTeoriL@GL
Geuli ugeuedled GeumLm el gBUBSHHF MBS

Bzpemed Yol epsdim  CoumulL Gl ool Sieevdk ORULILIFBIEN6D  LDGIITL GURIGBETTS
UfsaiuGapa. Sienause OleUlILLDERHIL 60D, LOHGIRIIILILDERIIL 60D OBBID (&6 60D  SLGLD.
DIVG 660 eueMemIL 60D 6T Heweollllenm S Bewdd GBSHH DHrGeT Qeiemid alfleurs
LIQLUIL ST 61T,
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o eudlair Gpryweni_eumiser: (World Time Zones):

DML SHT0  WNGHTHeT  GILSHQSTIHISET OBHBID  HTHQSTIRISmeNDS  OBTewi(h @ fules
SH1HHCImBNU  HLLLMS  HWISTEwNHHNT. 17  Sib  HIBBTENIQED, LODIHTHET — 2Fe0
SPHMIRISmeTL LWaUBHS Iblssearr. s sLeled OFsoaud Curg gflwmer GryHams
SM_(Heoudlevenev. Lieiaamerled HTeudhmipdTID (1764 B60) HewiBLISSUILLL Gl ESHBTeVSHHIQHTTLD
CrIHemsd SHIVeIWIDTS STLLSSmguH. SULGCTLI9H6T 19 S HIBBTENIg Bend DiFHs
Slenalled  LWATUGSHH M.  eommed  GQuEplbuTeuTe  FRIHBIMIS6T  WLBWID  OUHBSIHIS6T0
FSHMMIG6T  Gilwe _swib wBpd  G&Giwu  wosBme ®maHCsH SewldbslUl LS. Sy
2 (HeUTdhSULLL 2 6iept G spsmmiser @ruisd GCurdh@eaurshdl LBBID CHTEmeEISHTL L]
FTHAMIGNET  aUNTEHDGHSH HOLWTS @HbHSHH. GBJ wwewieod eleiugkl Laluler @b
UGFHUIeL CuTEHGHeUTHSH aIWTUTTD OBEXID FUPSTW  HeVTIHEHESTH @8 FITdh  Hleneouwlmen
CrriHemse upmofiiiug Su&w. o giyeoors, GCeusuGaum Gpy  wewieuld  LleTUmmLILL L T6eD
CeuslBoupl LGHHeMed G mbHemHD  Aruievset @G Gruisoumapuiled aubgH  aUSHHISES
aentes  Grh@GLb.

SHiesCTma LOBDILD SBOILD Yallenwl CaTLTUGSHS 2 sudleir GBI LOGWIL 6VMmIB6IT
o maunsaslUlLgl. (paeemw (0°) Stes CranaBuw GHIWeNILSHBE mWTEGL. g 7%2°
Gome wwpmb  7¥%° Hpse  HTesCrosuledmhas  BLIQHSLILL BETHNH.  DIMIHIB
GrywewiLeomiseEpd  Hfaals wHHwW CrrdHems Uewupmid vuimes 24  wewfl  Chrmigsenen
OlbITeusTL_ GByLo6wTLsuLDTe 2 _(HeUT&HSLILIL (HeiTer60l. La 24 Gy LDGUITL_GUMBIGH6TTT S
Ufdasiul BeTengl.  @ealeumm a6  hwenl  ChrriHmdsd GBEHGL.  golaraiBTed
Lellwimengl qupwen ChrsHdled 15° SrdaCransamut &L dbdmpa (360° / 24 weniGhyb) @ fluwies
(waaem HTbs Crensuied euwmd Gumgdl 7Y2° CuoB@ w@dpib 7%2° Hpde BeLuied o eien
DIMDNHSHIL LIGHBE@HLD HEWILIBLTS H(HSLILBSBSI.

used Gy GpyLb:

wHHW  SILFCrewauied  SmewiiuB  @Crmium, el SGWAEST, LeOHCreiwr  BE@ID GG
SIowfasT galw BThHeTed CsmenL smevmiseiled LECHID @re| CHIsHma el FmbBHeoTs B(HEGLD.
usey Gy HTev Sleenel GFWELIGSHHW CuIHIDd LFed CHIHemd uFbhHd  SHTevmiseTe0 (Lol GCBHILD
(WPSTLTHD BemeoHiT STevmiseaied @hpeni Gryb Uemumseau &f QFuwiuGapa. % uTsieuTs
used Gzl Gpyb (Daylight Saving Time) stenr oL@ SBSI.

@Gmy wewmievmider (Time Zones):

yalwrnengl et oiFFed 360 e @elleumh 24 wewll CHISHBSWD QH(WenB  SHBNeUHEBSI.
yal ST @b SFBOB (PYdHd QUHBTET  IbhSHHIS OFTeTeuend [bHhideT Sreweond. Gpy
adssHer Lg @m el GpriHded 15° sLsdBsl (360°/24) sBpoumBSH  STEOIGOTLD.
(360°/24). &b etewr Cphy LoeWILevmIBmET BiTewUIlLAd @b (PHIAW LUEG eudoHdBal.
bREIG6T, gnEatal o mEeT SPpauGliyseiss I FGremas BBID  SHTHHCTmD  Dleumnslest
LWETH6T GBS LSS (HLILTTS6T.

Gpy ewrevmIBemen  HiTeTUILZe0 I FCTmBHeT OBMILD  HTEBCTMBHET  (PHBHW  LUMIG
agdddamer. @ameauser Lalowwll Ufledgh spumeard Cam@asenm@. S FCrmae  seg
yalemw& ampl Spd@ CoBars CFeslld. Dienel UL SHIHaID BBID OHIBHI(HeausHHe0 o 66
B Bisemen SleNdd o FHab. BEHCaHTh®6n MHevbBHHCHT 196d(Hha DJbLIGaH 0° edmbar 90°
Ay  eILdaTHad  BGuowed) 0° uled@mbad  90° eauemy OFBHTHD CFOID.  Beneudmer
BeoBBHHCHT 1960 (HHESH OHTemevalsd OFs0evF CFeve0 FMVWISTH BB DLEITL  HTHBETMBHEI
LG OoBars auluGdampear. Smeauser OCuoBg &wdE SHeumdseisd o eiTen
LUGHBmeN  DlebHlaimper. @enal (IpHaenld SHTobsBransuiled ourbliidha 0° el mba 180° aueny
Hpssread  Gwed 0° edmba 180° Cumatsab CFdamer. oI F8yensser Bumev
Beveumosd  Beweu  Fwoben  CamhsemmG.  BHs  Camer  @umdemewy HlLwd  0°
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FHT1eaCramauiad oI FCramasuiaid SImWHBIeTNS. SbHSLILeTeT DI euTewngd  GILIHHRISL 6O
uGHuied o e6en COHeBBE IINssTalBG DiMHBD ST ILGHBH. Coed BHH Bew(h
GarhsEnd 180° oevevgl FTauBshg BGxd Gamiged Fhalsdamper. @F o 6Pl OeusiGaupl
GBILOERIL 6UmIBMET HITeTUlSHE © 56 |BBS.

CoBHemiL. SMBHFH ~ HBEULBHEHD OB Slmwall msEhdHG LB o eTenm GBIy
AHHUTFHNSH HWHHL 256 BBl

1. Wwseled 6hd SHTdd Cransseiey BJewi(h @ MG DIWHSHIETNSH 6ailmd BTD HMHa
Qs meimenGeuemr(hLD.

SIbHHHH, DHSH Qe BLmsefllear HTesCrowasuleas alsHuTFHmse (LUTenHUulleL)
sewiBLgsHs  CouewiBld. @HGeuemen @i SLMISEHD (PHETMD  HThHCremauie Gy
USSHHL MBS BDHHIHT0 DbdH O UTddSmeanuld HPHH ChJ albHUTFHms
HWIGHFL60MD. BH BLESEHD (WHemo HThs Crewsular OCeuaiBam LSHBHIH 60
SIDWHSH  BDHHSTO  SauBBledt  LTendSmensds gl ly GBy alSHUTFHNHE  HewIbSL
WIQUJID.

3. (pEIBTeUSHTS  BID UTend Seneveuule albHungshmsd 15 o0 auGds  Geuewi(Bib.
JODIBTEL  @6UGEUT(H  WeWIdBGLD 15 uUTmdHel o cuilh. O el SLmSEHdHE
AwLCw o siten Gpy alSHUTFHMBHSH HHIBH. 6ol @h BLHHer CHIHem U,
saibHL  Ceuemigwl @ HFHe1  HTHBCremauid  CHMNHHHHSTO HTD  eefldHTes  @yeni®
@ miselar Chy alSHHUTFHMBE HeWISESILGUTLD.

@l BID WBOBTH aufluled Grenih BLmsEnsGL SmLBw o eten Gy alsHHwTssHmSH
saSSILeUTD. g FTaulBhs Bsg CamiamL mWLWITE Meudbdl SeusSBoausTGD. BbhHd
CamLmeig UWeT ULSHSHHS auemdsulsd uflled CUBmMISLEI0 DWSSLILIL (HeTerngl. 6leGe,
SIHINHESLD BTG BIIHSEDHEHES QHBTT alSHWTFD STeauiBGeageoamen. BFH FrauBHa
BxaCaM 1960 DIMHIHHITOID DiHBHeD 2 _eilen Qyewih SLmsaier Cpy alHHULITESHMmS
SMSHL  (WPpuBFlaEd CuTah FBBI SYIOTE QHBHTD. DbHPH HMEHDHH (PHETENID &HTdHd
Cremasemw emeusHH SeSSIL Lol CuTevBeu SemibILLILIGLD. (PFHeiled BTemih LIGHHBEHHE
B B 2 eitenn HTdbd Crevaulst (°) utems (9df) alsHunsmisemen semi il Gouemsi(BLD.
Am® BTD B 6TeNIHMeNUD Fnl (HEUSHEN (LP6OLD HEWIHEIL60TD. LIBE Fnl LLILILL 6160160607
@a10euTH wenll CHIHHMGSD HewLeG 15° wmed eauGHds Gouewib. Ba FTaubsrs GCzxd
Gxmiged o 6o AMHm OLEBEHEGL LG o efen Cry aHGHWLTFHMBHSH HHIBSI.
Guoaudb BWEG gmaaCal OFfhe CHrHmad Fmllum HHCHT LHw CHIL6TL 6053 evieiern
UHw CrrsHend SHemrsaIL60TLD.
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(Acids, Bases and salts)

9" syfaiuwed

VG— 14

SILO6VEIGEIT, SMHIGH6T OBBID 2 _LIL|&H6NT
SIBl(pasLd
e pmwF FBBlujeien AbHFH o vsD FHNe| CeuFHUOUTIHLSETTED LG  6IILGI  [BTLD
SNBSS 6w, HTHBMI, BT LOBBID AUTPSMmBHSGHDH CHMEUWTRT  DIMISHHI  CLIT(HEITSHENHLD
Gouglll QUTHETHENMTEL SLeTenal. SUBBIET GSMILIUTS DIO6OMIG6T, SHTIHIG6T OBBID 2 LIL|H6N
BD BT eumpaled Oufigid UWSTUGS GBI, LIDFFTBIH6T, SHTUIMOWTSHH6T  (Fevenall
QUT(HL&6T)  LDHHSHIIOUT(HETHET WTAD B SEOIBTL  auTDalled (PdHEHUl LIkIG 6udldHdamer.
BD 2 Ll euenTFlengd OTBBLOTERIHI BIOGH euuiIBpsied FFeh@d emasl Crm@Gemfle Silleud set
epeolomsBou B GUEBIEBE.  Siflevld  eteiugl  Gafow, Hifled  HeOFWDLOUTIDSHI  HOBL FEI6H
swelsmens (H*) sreusvevg. o185 Gumed s eeiugid Gafod Biled semyud QuUTps
ool grdma®  (OH) owelsmend  sraucbeod.  oiflowd, sMWwh  @eiGBroLTeimp
alemaiL|fibg HhHmev alenar alewenCuUTHmens HHBlemear. DHGa o ] SuG. b
uTLLIUGSHuled Semeusenenl LB BT alfleursd &TenrGuTLD.

@lLﬂm)l‘f:]&dT:

&6 OCETGHSILL(BeTen  [BIOH  DSGBIL  euTLpailed
UL SHmSLI LITTSSLD.

LWTLGSSUILGL  Flev  GTHL serflest

FTUILSSEQW  ObhSH DMISHBHIL UTHeTHEHD @CF Fimeuemwd OCEHTamLemel. SISTeUS
yoflliyg aseweu. @bs Ualllysd gsimeuenw 615 gBUBSHSBH? Seumpled o eten gGHT Qh
auemaswner Gougls Gaomser Ueaflys gimeumu! gBUBSHIFGTBT. EeneudHel  DILLGOHISHET
TABMSELILIGHIOBe.  ‘fl’  aB QESF  Gamed  ‘oflled” aiaiB  @evdhdent
GmAuledpbam  OUBLLLL & gt  GurmeT yellys &eveu, yefllygF asewen  OBmemiL
QUT(HETHET DILOGUBIHEIT  6TETLILIHLD.

1884-guib ety eoailer BTG CeuglulwieonT eoaumaiCL  SiTanfeliwed OINleUmISET  LOHBEBID
STIRISE6N LB CemeTensmul (WeTmPhSTT. SfTasaiuled SaBBIlLlg, SblevmEeT Bifled
seoyud Gurups HYouwelsomenBuir evevg HzO*

SILOCVBIGB@IHLD  CLPGOMBIH ETHLD

CLPEVMIG 61T DI GVBIBET

S Nei

relld L6V

IV FenF

s oudleod

AT eng

LT Slevd

SHdbPe

SLHETeNEH  HILO6VID

6T aiT

SIFI 195 HIO6ULD

Suilit

OTHIgsH  ILOlGVID

I Ehr

SIHTTIS  L6evLD

GaxmiT

LTeNs Siblevd

aUIBNSleL SFTHGD SIblevLD

amasl Crm@gGenmilis  oidlevld

aimibL), Cxpefuier OCaETHHE

urmdlds  odleold

S wiesenemGuim
CFVIWLSHHED MABLJEI60

abSBHHT LTS  wapl Jmer  &Cammeng®  Bfled seyuyd  Qurepa  HY ouefsamenuyn,Cl-
SR HEmENMULD H(HBMBH.
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SHHAIBT.  DIOGURIBET QW HIVVH DHMBE CuoBulL AL LCUWITEFS

SIS HN6NDH  O\BTCITL 6ma6l.




HClaq) »H*(aq) + Cl-aq)

e pfled ouflevld LOBEID STPHHMBEG 66 HHUWPD? BTHd SHmIFIe0 L (BHLOSHTET HILOGURISEIT
Slalsamensd HmaAamereut? emanl Grm &Genmfled oudlevd BHLeT elemerfiba el Feget
Salsmend SHIBEH. BT @Aeveorsd Oumipd el Crm@gGemmfles  ouflevgLHled o siten
mABL TR Sjweldmentl Lfléds 1puIngl.

HCI + H,0 H,O* + CI-

mABL TN  SelBeT  HalHHs  sTemuBeugk Revemev. Dewer  HHL&T  CFHGI
omapl Grreflwd  (HzO%) swelsemmas o erener. o156 ewamsl yeaet  Siueisst H oeveos
H3O ey Bmd@ib

H* + HO —-H30*

SDIMNHSH DINVRIBEHD QTH  DILVVFH  DSBES CLBULL  HABLIMET  SHIENISHHMETSH
CBTEHIL NG DLEIT60  MABL IR 2 66N DIMTHHIT  CUTHETHEHLD  SHILOCVRIBET  DI6V6V.
a.ar  58xer  (CHi) wBpd owGomeflwr  (NH3) ouflweney  ewaml yegenend
QamewiBeiener. Suemmed Sewel HThd BmgFelsd enasl yeer (HY) swelsmend symal.

Le0Gouml SIfleVmIG6T Hifled HMIHEH 6lelUTH DIUIIBMET 2 (HEUTHGHIIBIBEI 6T6IILIMNS  BLDE B
I Lauenewiuiled LIMTEHE6VMLD.

DIDGUBIHENTEY 2 _(HAUTRT DjUleflSH6IT:

SILO6OMBIH6IT CLP6VHFa B SWwefiS6il 2 (HeuTSHe0 S LQuWITFS
ITuIILT® Ceuwipigujd
e yegeufeir
LG G Tk
QIFI 195 CH>;COOH 1
SILOGOLD
uridld  idlevtd HCOOH
ampLfld oidleod HNO; NO;
gooLiluyfd H>SO4 SO*
Sibevld 4

umeroumiflerd H3POq PO3
Sibevld 4

IO VRISBETNAT 6UMBHEIT:

o IeVRIBET BHDHHeWILUTH LCeaup 6UmEHH6aMe0 UMBLILGHSHILIGH B

epeomiSefer jigriLient_uiled

e &flo ievmden: SHTaugmiser LBBID alevmGaeaiey (2 _ulflamsaied) sSTevlILBLD DIbeORIS6IT

&fo  SIoleVmIB6T eTOIILGBLD. 61.BM: LITeDBEH6T oB@ID Sl GuTheTsefed(pbad  GUBLILIGLD
SIbevmIB6T &l ofleomise eremiL@L. er.sm: HCOOH, CH3COOH.

SR  DILOGVBIBEIT:
o uUTeOBH6T BEID Sl QuIheTsefledhad CGUBLUBL SINVRBET HeND  DILOEOHIHEIT

eteor L@, er.am: HCI, HNO, H2SO4
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S SHSIUSHHET gl ILIenL uleb:

* QBEBE SMISHHIN SjLdeoLD:

Bemed, @ cpeuddmpled @8 @p UHSH OCFLIWNILL&HIQU Bl Jme Dueienwll b
DIOVRIBET  SLGWD. O BTHEMIFI0 @h (PLHImB  DIOVSHBEH @H  HABL JEQ6s
sweleomwsd sHmBmal. eo.a1. HCl, HNOs

DIOVRIBEHHEG ~ BMHBHUD  6IHB  USHMSL  LWSTUGHHISHECBTD.  BFH  DiFevieien
AL OOUWTEFS  QFUIWSEIQUI  MABL TN  SaDIhH6MNeT  6Teulenlbamdmd  GBILUSTESLD.
a.am oFl s sesdsd (CHs3COOH) preig omablyees Siamisbse SmbaTed, @G)r
R  aplrmeer UGG @ UCuwTFSH  QFuw  apgub. G @&  @BedBH
BT HHIO(LPEDL_ULIG).

Sl mLs STISHHIN DIO6OLD:

e Bl HTEIMIFID QH CPVSHImBI  INVSHBE DTNIh  MABLINST Dl Hmed
smdleper. e.am: HxSOs, H2CO3

(POMWE  HMIHBHIA  SOeVD: Bened  BHTHHMIFI0 @(h (WPevbemBl INVSHHBE eyl
MABLIMeT SWeismend SHmalemer. er.am HiPOy

Swelwpid SugliLien_uiev:
o gflevomisme Biled (LPLpeuHILTHGUT SIe06VH LIGHWTSCeuT Senyujd GuTps emaml yeger (H*)
Slalsmensd SHhHASIBar. Swelupid SiBBmed Sl uled  DfleomiIBemen  E)(HeUmBUITSLI

LM & &e0rmLD.

auelenln 0@ SiLSleVmISHSIT:

o Ohs uflevmidseT Biled (WupeugoTs Swelupidemer. er.am: HCI

aUeIeND GHMMBHSD DILDGUHISSI:

* @hs oufevmiser Hiled LGHWeTGeau Selupid Sty G@Tewieal. o.sm: CH3COOH.

Gl oleLevg SIHTaIFH IV Couglalenar ©IeL6VFHI LIGTBIBEBHHTED DI HEMENL
UN$H0a0H@D Henev SHueluimged eTerliLiBLD.

Cepfleler SgliLienLuiled:

e Oapfley WG SbevnBeT: BH @H SOFLUUTEND DIHDB6Ne| SHMIHBHIETEN  DIbEVHMSBHD
AL CRIRIER

b6 SIbeOnIH6IT:

* Bx @ SOILUUTRI GHmMbHDH D66 HMIHSEIENET DIbevHMHH OBHTUT([H6ITETSH.
SILfleUBIS6IMET LIGRIL|E6IT:

1. 9IfevmIFB6T LallILF Fenel 26l ULIenel.

2. Boupplent BTHd SOIFOHET LOMIFTISHMBS FSLSHSHID, GJOTSBID, Eenel DI HMETSH
QB TeuT(H6ITETT60T.

36 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




@Aem6au eV 6L LDTOBHTEN6T FloulITad  LOTHBMILD.
SIOeVEIBET  CFweodmper WeHs o ConamseEnsal  almarfhd  maBLTMeET  aUTUeD6IS
SH(HB TR 60T.

Mg + H204 MgSOs + H2 1
Zn + 2HC1 ZnCl; + H2?

Foo o BeuramizseT NvHHIL@T  almearfba  mamsL Fegene
OeuefCuBpleugsvenev. e.am: Ag, Cu

SIevmIE6eT o Boorad STTUG (a6l BB o BGoors eusTTLGCIL (haenL el  alamerfbs
STTUGT DL DHMFMLE S (HE edIM360T.

Na2COs + 2HCI — 2NaCl + H0 + COz 1
NaHCOs; + HCI — NaCl + H20 + COz 1
o 9flevmiseT o Courd HmFHBEHLT almerfbg © Lienuujb, BT SH(HS 66T
HCI + NaOH — NaCl + H.O

Cgpley LWGHH sl Sflevdmd BTG Burg Wedh seuaiond OFwedu  Gouewi(BLb.
alOUTWHICD Suflevdhemsd BHilamer g FPsTesd Caidd Hewddld QTG Emebs
Gouemi(d. @eileurmy QFUIWIMDOD OFBley WGHS lwedHHamiel bHogsd CaFisHdme0, SIHH
oeme]  Geuliud  GeuefGuwpl, ouflevd G@meTseaIed(hhe OauelCGu  CamBidhs 2o L edsd
STULHH e JBLBHSBILD.

S|6ORIB6M6T LIWLIGGTH6IT:

goollwyfs  oufleod Gauglll Qummeiseller SIFFe  eEBeWSSILGHBSHI.  JoaTalsd 6w
Gaimomise sWTTLLSBGH B& LWSTLGIBEH. UTHT LleTHmIGBID B LWSILIGSBSI.
ololsME ) &Cenmi & SIO6VLD, B UMBHEN6N S STUILLLGSHSHID Qum(menTasLl
LWIGTUGSBS).

FLfs oufleod o ewial GUIHaTSm6N USLILIGSHSL LWLGTLIGSBSI.

mplfle  oufeod o gorsll vwaLGL  HDGwrelwd  manl Gyl e GFTodemSHULD,
FTWMISEIT, 6U6ewTIewILl LLFHHET LOBBID W(hHbSHIGmenu|d Swmfdball uweaUGHBS.
BTV  SIflevld  GAUTTL e LIYHSHH 60 gBUBLD GBI WLBBID  WOTHISEIG  LIg6|Hener
&HHD  GFliweb, ILOCLTHTHMeTS  HTUIMOWITSSD  OBBID  SHHLILISSMBHM6TT
BHBAD LWSTLIGSBSH.

SMTUTeNd SIlevd STHBB DIEHLSSULLL  LTEIMISTN60 LTGB!

Ll ouflevwneng Cmigd Gamimelem e@h LGIIOUTHETTEGLD.

Slflevd HemJFellsd Hifledt LIMIE):

SflevmIEeT [Hifled @y Gumg WL B Fmsefer UswiLEmen GeueMiLBGHHID. Hifled
sojub  Gurgd  emaplymer (HY) owelsomerd  smausted,oih — Sifleod  eter
SwdBal. 916k Fwwibd Hfwd SFUUTENND DIOGORISET DILIGTILIDI6DE0M6L.

a.sm: maml e G8ammeng®h By senyubCurgd HY, Cloweismens smdpa. 9185
FoWb 61HHaIme0 Gureiy &ifnd HenTLILITEN6D DIUIETIUBTLON  (LP6VHTnBIHNMTHEN E(HEHGSLD.

Qe SHyTeusib:

o o Gorsmsefed HmisD wWHBBID Geused 1 HGO HCI wBmid HNO3 o e afenemfuimg
aeiil®l  BTD SPNbhS QM. pemed AbhH BIewih  DbeVRIBTNET  HeLveneU  HHIBHEMHD
SMIHGHLD HBEIGTeNH. DbFH Hevenauulledr GUWIT EITeHrTeusd sleILBLD. SITRSHTTeUSLD
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gL cepl LUmiG evasl Crm@Genmiles ouflevd, @m umkE mpLiles SIlevd HevbH H6vM6
aG. BHer GuomeonT eldlzmbd 3 : 1. @& WEhFeT - UEhF HBIPOLUW  LSUISHInIgUl
FHreaud G. BFH FHESWD LBEBID Fev Hger 2 Ceurasmsmenud SiHs Slemalsd oyfiomed
QFUIWS Fnigwl HM6T CBTERIL FI.

Arrey  FHymeusld  eidIB  OFTeL  BevdH et  GmPuTedBbhe  GUBLULLE. B&H&T  QumbHel
HroubHer SIFST  AVUSTGWD. BH WGHhd BBeL BTG SQITMHITeusd WS
o aieigplomer  Bleweoulled o eiten  HmsD, Wenmiigennd @@  GuedGevipuid  Gumess
2 BeuTHMIBMENDH Tnl. HNJHHEUGVEODHI.

Goud) eumuLT(H : 3 HCl + HNOs
Hifled BHenydHment : HEOJULD

2 (& [Hlemev : -42°C (-44°F, 231K)
QT emev : 108°C (226°F, 381 K)

SITRATTUBSHIH6 LIS

e gmhebd Bpw Wemigend GCuremp o Geunsmsmend  SMILUUSBEG  (PHEIEHLOWITSL
LWSTUGSSILGS MBS

1. RsHmF FHFID GFuiwed, FsHFHafssald UWLGTLGS MBS

SITRIG6IT:

slfafelled GsTeTmsulaily, &mmaeT Bflsd &gy Burgd  masljgrsms®  (OHY)
Sl Hmensd  HhHauaiauT@G. oo o Coors EHmIFhHer  SileomsepL el - allene b
o Uemuuwd, HoJud SHHSeper. el STJHIG6T 6lon DMPSFLILGH BT, BHifled HenFub
STIRISET  6ITNBTIRISET  GIMBMPSFLILBGSHOB. @ &M  SOlSHIL a1 alenar  Lfhs
o Uemuwd, HenJuwb WL B SH(HLD.

&M + gfleold — o i + BT

aBSHGHT LT, Sms oubmsh (ZnO), HCl o Lar alomenyfibg ems @Cemmengh o Ly
IOBBID BOTSH SHHSMBSI-

ZnOgs) + 2HCl(aq) > ZnCl2aq) + H2O()

®CxCuTed  Gamouwid  ewamLyThmah  Hfled SweluBm, maBLITEmFG  Sulelsemend
SHABH. AHCe, B Hfled FeyHBgl. G B @ eTflSMID QYESLD.

NaOH(q) — Na*(ag) +OH-aq)

STIRIB6T QB DlevevdH DSBS CoBulL B LCuWTEFS QFUIWSHHES HHFH  LOBBID
mABLITHMFH Slweldenend CaTemt(HelTere.

STIRISET Hfled HMIHFH SWNBHmeN © (HeuTdh@GHeemnHd ST (HBMBSH.

bfled STTHHGT cLpevld 2 (HeuTen SjUieTHe6iT

SJLD P60 1 S|wef el L LQuWITFH

euru L ® 2 (HEUTH6L AL NI T:%: 33
as0s6 /

maBL JTHHed juwieh
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STe0FWID SLHMFH CaO

Ggmouid LHmF[H Na>O
Quml_Lmdluib KOH
MABLJTHMNTF (B
&TeodlWID enasLl JTHmF([H Ca(OH), Ca2+
Sfelwd maslgrems® | Al(OH)s A+ OH*

SIS THSTIHIGBEHD STIHIGBET DUGHLD. LETTED DIMNSHHIDH STIHIGBEHLD, 6TTHTIMHISEHLD
oevev. er.a1. NaOH wppio KOH erflemmset augb. Al(OH)swppit> Zn(OH)ssmmiser
G LD.

SIS 6UMBDSIT:

SlflevSGlusH I SlQliLienL_uled STYRISEIT:

° gpop oulodger &b Goa  Bid oweluby @B WwsmD  BSISIDEG Q9w
AL ITEmFRH Sweiomwls smumel. e.sm: NaOH, KOH

Oy SflevSHSHIeNSH SHTILD:

e fmau BHfled SWweluBm, @@ PeoddFmp SMHHBEG @ MABLITEMHFG DUlelsHenend
smumeal. e.&m: Ca(OH)., Mg(OH).

(P SflVSSHINS SMLD:
e Hmeau Bl SweluyBml, @ (Pevdbdapl STTSHHMBE PGB MABLITEHEMEIH DL HM6TS
smuemel. er.am Al(OH)s, Fe(OH)3

Caplalear SiglienLuled STIHIH6IT:
e OQapley WG SMIHIGHT: Bewel BHiTd HmIFeUeD, DHS FHAHLD BMTHMBDH OBHTENTIHET6NE.

bTSHS STIHIHET:
e Hmeu BHTH HMIFIe0, GHMBHS FHADD HMIHMSHDH OSHTewI(HeiT6T6T.

SWwelwnged SjgliLienLulled SMImISe:

e ol G SRS Gamal [HihH SOIFI0 (PIDEUSBIOTES DI LBIS GIBET. 6.5
NaOH, KOH
aedenlD GHMMBHH SHTIHIG6ET: Beval bHiThd HMIFeds0 UGHWenCal wIeNuBISleImet. 61.8m:
NH4OH,Ca(OH)2

SIOVSHHIOD 6TTUIH @(H HTT  cLPeVSHIplevieien @@L LIGUWTEFS CFulwsamigpul L JTdéHdle0
CHT&H I Berievn 6T6mTemniHenEHLTGLD.

SMEIGelen LIewIL|sHeT:

FMIHIB6T SHFULUF Fiened OBTEwIL 6n6l

BTHd sewggeded Gamiy GCuITEB eupaIILS SHeTENOMUIS OlBHTEITL D6

Fouliy edLoed HTemen [Hev [HIBLOTS  LOTHBHILIENE.

Bouppilent BiHdH HMIFLH6T IGIFTIHMBHD SLGHIHID HBST DL UIGNE.

sMImIseT, o GeursmisenLeal alamarfibs o Umuub, maBl Feemeiud SH([Hd eT3er.

Zn + 2 NaOH —NazZnO: + Ha1
FTIRIB6T, SCuTs bmFhaeEnLar almeafibg o Uemuud, BeJub ShSamer. b
ATz  SIflvSHBSW, STTHIHBSGHWD QLW 2o eiten  aflewerr Gumew o _eiTenEHT60,

9IBeuTEd SHLHMFBHBET DIN6VG HETEMLOUIMLUIGHI 6168 (LPIYaYdEG 6UF6UTLD.
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Ca(OH)2 + CO; — CaCOs3 + H2O

8. FHMIMIB6T, SISleVRIBEHL T allenerLfihgd 2 LenUU|D, HETUID SH([HES6IIBeoT.
KOH + HCI — KCI H.0
BB ML L alenel, HMTHIHIBSGHW SibevHHBGHWL BenL B gBUBLD HBHBOWTHHE0 6ilenet
GTETLILI(BLD.

9. oWGwrefwd o lysEpLeal, STmEmen  OeuluiuGsad  Gurgk, oubGuomeiwr  eurw]
o (HUTHBSI.

NaOH + NH4Cl — NaCl + H20 + NH31

‘eﬂm 2 GBeuramiser Gamouid el grsamaBLer almanilfleuglsoens. Cu, Ag, Cr.

e CuBseniL Corgemeanseisy Wer alenbaTaig, SOHH60 LB  @6f(Hd.  LEIT6L,
G&@p&HCHTe  OBEMID  SHLELVHABTEL  LIGIFTISHMHS SLSHHTH. Waralensdd eelliToug HemyFellen
oG eFTrD UTWISIBH 6lUMS 2 WITHHIBBH.  LOGIFTILOTOIH  DjUIeSH6T6T  (LPGOLOTES
smIFeIled  abhSHHEF  OFveuliLpEBH. A6  Cargmeremw  smymsenTer  Gamgouid
mABLITHMFDH LBBID STEOFWID MABLJToHmEFBHL T OFUIH LMTHSLD.

SMHIBETST LILIGTSH6T:
Gamiy swrids Gamouib el JTdmalh LGS B
SLIGL MISEHHG FWIGITIOL| LF STEOSFWLD maBLJToHmaBH LweLBH B
auulBmis Casmenmpis@ W(HHSHTE OL&SRIFAWD maBLJTEmaH UWGLIGSBSH.
Hlewilbelled o 6iTem  elawiOGWIUIS HMBHEN6T HHGSUSBE  DIDGLOTHIWD  MABLJTHME (B
LWETUGSBSI.

SIN6VBISH6IT LOBEILD HIPHIBM6NS SRILBU|D CFrmHenenseir:
1. edlwed FmemL6r CFrmHemen:

SV BV I LDEOSHTEn6NT  FleuliLimg  LOTHBE3ILD.
2. ppmsty Hemigelml a1 Gamsemer:

SIflevHFHe0 LenTlIHedesr HBOBBEH. STIHH0 DenehFlauli] HBHmS 2 (HeuTsHGLb.
3. ppmsTy CwHFHed IehaLear Cxrmame:

SflevHFHev  GGHHe0 JehdF Benehdleully HIBHMS 2 (HUTHGLD. HMIHHL G H60
OJ6hT DEHF6T BBHMS o (HeUTHGLD.

BBBISTL I SiflevgFed BipLb SMSAET_BHHID
eJlL_Loerd beuld - el Feui] — Beolb
LNeoTL 1565651 BBLBBSI. BenehdeuliL]
QHFH60 HLT6EhTF ®enehdFleuliL LDEhF 61T

SIPlevlD LOBBID HTTH BHEOJFGOH6IMET 6UGMLD:
pHsienel®

sMIFmev, maBLrma owealsefar OFfelar oSplumLulsd SemalGsCo pH oenaih
eerli@BL. pH B0 o 6fem p egiugd Omossr  Gomfuied o eftenm  ‘GUTLLeiIag 616313
UMTSMSMOWS GBSIBH. BFHeT QuTheT ‘OiFfs uBBeL’ eaLsTGL. pH oemailigsd 0
Wae0 14 aueny Senallu@Gn. pH walliyser, @wm Smysedear SIfleuss6aemD, & s S56aTemLo
DI60eVGH HBHHMLSH HEITEND DLBHUIAIMBEDMB DIGHLWITONLD HT6WI 256 |H 63IMB60T.
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e 9iflevd Heaind OETawiL FHenJFelal WHI 7 & alLd GOBUTS BHBHGLW.
* HMH S OHTMIL SMIFede HIY 7 & ol DHHWTS BHHGLW.
* FBHMeVS FHHMD OBTEWIL HMIFVIAI WHI| -HGHF FIOWTS B(HBGLD

2 _LIL|&e6IT:
o (] ereaipmBGe0 gmgMyewt o (I 2 &6l HeaialBg eugeumd. &HLeO [Hfled L6 euensUITeT
o Lyser smihaleTener. SeuBpledmbgh Gamouind @GGemmeng® LINHOHHSSUILGHBH. Senel
L60  aUenS&H6Med  LWSIUGH Sl  Devandhd 2 Lsend  Swelseller  GFTowm@Lp.
DIOVRIBEHHGLD,  BMIHBEHSSGSLOmLCWL  Hawd  BEHmOWTHSGD  allweruiler  cpeOD

FoL s alewen  QUTHeTECo o Liysenm@ld. Bemeu [Hfled SHewydhaml CHT BEBID  GTAHIT
DI HEET 2 (ThHEUTE(F) 3 6IIB60T.

Sifled + HMb— o | + BT
2 [sefler euendHeir:
SIS 2_LIL|H6IT:

o T 9flevd WLBBID &TPD BeuBpsledr (WpewOWTeT BHBB LTSS CUTgh FTHTIewT o LI
B SHBBGI.

NaOH + HCl — NaCl + H>O
Sflev 2 |6
e T o GoursTaig SiblevdSHleVieTen MaBLImea Siapibsaiea LGdwenme GeualGumpieusTed
el 2 _(HUTH BT, LI STTHSHIN DOVHMS Qh SHTTHHIMeD LGS Wene] BHBHHemeowITaHES
@emeu  GLIBLILIGSITB6.
NaOH + H2S04 —NaHSO4 + H20

SN 2_LIL&6T:

e Amal B SbvHHIN  HIEVLFH Pl DINVGHHIBMIS  HTTEIGBETNEIETOT  MABL JTTHME([H
Slwelsemen QT SflevHaeTed LigdHwens] OeuelGumpsd Gauig QUBLILGSEIBET.

Pb(OH)2 + HCI — Pb(OH)CI + H20
Sl o (L SH6IT:

e  FOWTE  (PeLdHdnml  aLaldlsh  Semayseied  @yewih el o liyseier  Hevmeymm
sIFesmengF BaTdHg LYsWTHGHD BCurgl BIL ML 2 LFH6T 2 (HeUTHemer. o SHTJewuloTd,
QuTLmed usTID eaiugd ourlLrdud  geoBul wBmIb  Seflelwn  F06Ul  Hevbhs
FH6VEMUUITGLD.

KAI(SOs)2. 12 H20
2 [ m6feT LIGWILI®6IT:

2 lIyse Gu(HbUTeD FHLUGUTHeTHMT@GD. SiFd GeuliLpemeouied o (HEHeyb, C&THHHaD
CFuIeiTment.

QupLbUTeOTeT o LI&6lT [Hifled Hewguld. 61.&m: GFmouid @&Genmeny®, QUILLTHAWD GHCommeny(.
aLerme0  FleveuT GHBenmeng® Hifled HenFUITSI.

BBLOBBEH. CeuasIenOWLTOISH, SO FHT LIQHD Dl06vH LIQHH SHIT6NTEH B(HHGLD.
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o B 2 MlEhHLD HeTeNLOU|EDL UIFI.
ugs [BiT:

e v 2 LyseT BT (PouSImBISEDLET Benihbd LGSHoTEsS STeuliLUGHSBer. @bs BT
CLPEVBInMIHET LIQsH BT el ILBD. LIgsd Hengdh Osmewi o User HOIMm o Lise ereliLBLD.
o LLer Bewemibg HOIBBL Oamewi BT  cwevddnmidenet Gougl eumuwiLm @@Ll L6 b
Yool eeushdml st oleme] GPULILOUGLD. er.am. STUUT FeOoBUL eI 2 Liled b BT
(PG IDBIBET 2 oitenarr. SiHemen Beileuryl  erpGHeomd. CuSO4L5HO genen amim  ge0GuL
CueTLTenamBL Gl 61a SHIMSHHEUTD. AbdH Ugd BT STILT FeOGULML [HeL HIBLOTE  LOTHBHILD.
A CeuliLiLGHHID Curgl BT cpeudbanBIsmen BIObHEH CleuewmIenOWITS OTMILD.

o LYs BT QBB o LseT HEIMML BB 2 (IH6T aaIUBD. Deneu HTeNTHd STRILILIBLD.

2 Iy BIBB 2 Cifer BpCIw o riysefler | BEIMw o Liysefler QUi
euruIILm® euruIILm®

Bmsb FeoBuLl ZnSOy ZnSOy. 7HO

Quseaidlubd &GenmTeny® MgCl, Qs eidluid &BeTen(h
Camgenm emanL Gyl

@iy 1T Fe0Gur FeSO4. 7H20 Sy I F608ul Gamiim
emaml Gy

TevdluID GHGenmeny® CaCl CaCl2.2H>O

Gamouid s6Gwr Fe0BUL | NarS,0s S&m'gu_ub g;(?uélrr. FeoBuL
Ut emamL Gyl

9 LenU SNLWT6ND SHTEmISH60:

. Bup GCorgmenser: o Lsefler BB, wWewb BB SDILTHSH SSHeBeB  DIslgHe60.
Obs CsrmHrmen BOLISHHEMD BB

2 o OQeulil GammHemem: o 60iheH CardHemend Gmuled FpPisene o Liewu 61BSHHIHOB TN
GOUBSHD. BT pelwrer LIB@, SoIwurgd o Liysel GFnsHemend @GTulear oiguied
SHRIGLD.

gLt Gargemer: dev o Lysel SILT emasl CyngGamfles ouevdaiar  allenerfibal

sluppPer  GCemenyhsmend SHHBlemer. ST emanl Crm@Gemied oIflevdHIL T  H6vbHD
Hevemal Llenmligerd swLiufer o galGum@® &Lfled smlL LGS S.

gLfer BimLb SHTEUILIEN6
QFmIEBe0 FloulLy Ca2+

QuTesedlB  LDEh&6IT Na2+
@enehFlauliy o g K+
LFmF 7n2+

masl Grr  GGemmiled  SIflevdhms, STTUGHI. o lyseEpLear BFTh@ld  OUTIpg, BT
QUITRIGLD SHMTUGT DL SLHMFDH UTWMISH H(HBBSH.
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o LI sefelr LLIeTSbeIT:
gigment o (i — Ggmgouud &Gemeny® (NaCl)

Bz B DEBTL 2 wialed, 2 ewienaull LUTHISTILH eV LWGTLGS MBS

gooemad GamLm — Gamguid amiuGan (Na2Cos)

1. @8 seal B OLaTeiyTadSl LWaTLIGSBSI.
2. ®g seaviewimyd CemiBaTensy, Gamiy wmmid GuiuT GHTHBFTMeVS6NE LWTLHSBSI.

ganowied GmLm — Gamouub ewu smTuGa. (NaHCo3)

1.

2.
3.
4.

Bz opmliys Camim swnisdsl uwaLGSHBEH. CITls GCaFmLm eaeaiug Femwuled GFTLmeyLw,
L oufeoupd, CFheh SH60eNEUWITELD.

Bz CamLm — 9uflev FHwemenlLTaH6e0 LIWTLGSBSI.

Gxd BmID G 1gHamen GILoETEmLOWITS LOTHBBISBS.

Bz ofle  BEPuled o eten @@  UGHIOUTmHST BbSH ST  SIJHSEIEMID
CUBPIHILSTE uULIBSieVIeTen SIHSLILIQUITET DIBleVSHMS HBHHIENEOUITEHGSHIBSI.

Fooemeud @mer - sreoflwib gbediGBameng® (CaOCl)

1. dmul préelwurst LGS BESI.
2. umSHSH BDBID ene FHlewidemen GauEHHBLI LWIGTLHSBS).

utfled sMhg — STeoFwibd F60CUL GamLienamnL Gy (CaSm.% H:0)

1. (p¥ba eIVIbLHMmeT QL L UILSBGSL LUITLBSIBSI.
2. FleneudEpHETer aUMTLILSmeNSF GFuiwll LWaTLIGSIBSI.
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10t gjflafluied
90G 9
S FELH6IT

SIBI(PSLD:

e BTD SEIBTL aumpalled UWSTUGSHSHID OUHDUTEOTET  QUTHL S6T ST6WIH  DIL6VHI DSBS
GuoBul L QuImL s6efMeT  HeLmMEUUWITEGLD.  H6vemeUUled STEUILILIGID COUT(HL ST QTR DIV
9588 GCopulL  SuBliwed  Hemeuselled  smewiliLbGHemer.  aBHBHISSTL LIS,  [BILD
wrssLenLmwl  6fle@Gwlurgd o1Helmbal QeuelGumId LmswTerd SHiLd SITU6T,  SiTL6s
ML L Hmerv®H, SHMiTUeT Gmemodamen® oBEBID 6o aUTUHHmeTS BT H606N6UWITELD.

Qb Fev Heveweudselenm dmmidemen elefiaTes Lifldseond. o185 Fwowid @ Feo Heveneuserer
FmpEsmen elofsTe Lflds Suieordl. o LD B H60bhEH HeVEMEUMWILID, LDWIGID  H(HLD
BHVbHDH HELMUMWIUILD  T(HSHHIHOHTMCeuTD.  @ATewi(h  Heveneudbeflenld BImengh — GUTHeUTeT
DTS 2 6leNFH. (IPHeL Heveweuuled o LILmeigl BHifled SHmISBEH. SFewimeugh  He0em6euuied
eTeUTeIg  Hifled HenFwalleens. LOEUIEID BH(HLD SHeVHS SHEVMEUMU! IS (HH60  (LpenBUllest
cpeuld  Lfléseomd.  gpeoimed, o LD BB HeVbHSH Heveneuenw! SleleuTm Lfdbs  EuIeomg.
goaieled o U, BHiled SmIbsl @ LQRSHHTET SHMIFMD 2 (HUTHSGHIBH. BHHEnBU
RUBLIYSHSTE  HeVENGUMILI HENTF60 616318IGMTLD.

SIGBIL eumPaled HNJFOH6IT:

o sLov HITEIH Bubensuled STeRILBLD HmIFe0sH6lMed 6Bl HLEUBT Hevsvosd @i aluied
BT UTDEUMS SBLMET OFUIHIGL LMTHS SUIeTdHl. SL6O BT LD o LIE6T HVbhd Qb
LSBTl SHeveneUTGL. Di6s GuTed STHBHILD QIH HENTFEUTGLD.

STDBOBTAISH  WBLIR6, DHaIme, SITUST ML DLHmevd OBMID LD  6UTWSHE6T  HeVhHSD
QUBHLIQSBHTE  H6VENEULITGLD.

Ariyeiuied eurpld  SemanhH 2 ulflemiseEpd  HOIFOSCTH  OBHTLILY QBTN M6
SHTEUTMIHEIT SHHIBEHHGHH Gxhemeuiment o6 | F&F & HIH6M6T LDGUT 60011 631 (b &l BHENJF6V
BemeoulGeuBul 61(h&HHIHOB TS eiBenr. walldh o Leded o 6ifen BTHFD, BewibT, FmibT Gumes
QUIBHLDLITETEMLOWITETEme  HenFFe0HG6m  SLGD. B0 DIIBIL  UTDaT60  HIMEUHHE0, FMLDHH60,
STUMILGSHSH60 BDID Uew GFweoLmGaser HEITH SemewiheHl HMIFEOHMET 2 (HUTHSHH MBS
9I8xBumed  BTD  SIHBHID  UPFFTH,  STH{ BIouiucL uremiser,8HmT, &L
GuaBeneUBEHD  HOIFOBCOT LG, LEMBWITED  LeNHeNdT  SIOBTL  auTDaled  [Hlemev
PRISSHUBH0  HMIFOH6T  (PHBW UG —udEIBH.  OICH  Ceuemenuiled  HITEISH
THELUGUSBGSGL bl SIsGL UewiCU  &TFeniorapgl. eiliuguruiaid welgher @aiuied
o WiTeump SHMIFFH6T 2 FHadmH. ST SHH60 SemyFeodenen LUBHRW  Siplaluiened HBSH
B mBHCDTLD.

SOJFEVID ©_6iT6N FnBIH6IT:

e “smyged el H Bremih SlevevdH DSBS CuBuULL  QUIHL Smend GeTemIL @ LIgSHDHTe
BHevema)” elelnd DIBSICeuTD. DIBHTOUH QhH HMIFI60 GHMMBHSH Sl6eNey (TewL) OBTEWIL Fnl,
SOIOTIHET 6T@BID, DIFHE Sieme] (eTewl) OBTEWIL Fnml, HEMILILITET 6IOTBILD, DHB Si6Na]
(6TemL) QBT Fnml, HOFLILTET GTHIBID HMPSBLILLGHBSEHI. HMTOLTHEMTEIH HENFLILITEN60
Waugid Fre alyel SOIbHH RHLIQHSHTET HOIFND 2 (HUTHGHHMBH. MGG HFLILITCT
ANH BOIHGLD 2L FHIOTH CFWOLGHBH. “@h HOILILTEND HDTOLT(HENTRIHI HDJ6UMB
SMIHHEL TRHCBID. Qh HMIFL 2 (HUTGLD aIFHD CBTHHSILL (BTN

QR(H SHOIFD GHMBHSLULFID BJeni(h Fmpibamend OCBTIYHIGD (@h SMFOILTHOT LOBBID
Q(H SHEMJLILITEIT)
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@R SOFOUTHENETUD, 6(H SMOIULTHRUD CBTERIYHIGD HMIFO EHLQSHBMIFD (B
FnDIB6IT) eTRILIUBLD. 2 FHTyenrons, STUUT FeoBul. UysmiIsmen bHiled Smys@GHd CUTH, DI
SMIbHFH  STUUT  FOGUL  HOIFMD 2 (HAUTHGHIMH. DHHMIFOTRIH B(H  FnlBIHM6TH
CBTeRIBeTeNgl. SISTOUH, 6(H SOIFOUTMHeT - &STUUT FeoGUL LBBID Q@H HEOILILITET - [HT
g FweaBmBs  CaTauiBeTengl. oo, @& B HwpssmIFonEGh. CHBUT @
HMIFOTRIH BTentgB@&Hd GoBUl L SnBIBemend OHTEwNIY(HBHEOTD. 2 HTJ6UILOTS 2 LIenLIUL|D,
Fhbsmymwub Hfled smysb@GHlo Cursd Beeu BHled HMIHEH @R(MH HDIFMED 2 (HEUTHEGH MBS
BFHed @b solUTEled G  HOFOUTHL&6T  HMIHBLILL (HeTeNel. BHHMIFE0  CLPGITHI
FBIBHMeNS QBTERIYHLILISTEO @& (IDIDIQSEEHMTF60 61l DIGNPSHSLILIGHBSI.

BN F6UH6INGHT  GUNBHGIT:

SMIOUTIHET LBEXID SemyliLmaisr SuIBLiue) Henevammul SIQULIHLWITSS BTN eumSLILTH:

QUIT(HETH6T OUTHIUTS ety SuBLIWL Henevsmefled (Blemevenio) STERILILIGHMBSHI.  DIDAUSHEIT
Hewid, Hyeud BWID  euTw].  EAHLYSHBHIFIL 2 66N HEFOLITHET OBBID  HEDFLILITEIT
Spbeen gOHMID @b SWBLIWIEd Hleneoulled STeT ILIBGSBSEI.

UMD @H HMIFe60 SIULTENGIT LMIG OUHLDUTEIMOWTRIS. DiHeIenL W SuimBLiuied
BleneowITeidl, SHemJFe0smeel LewiLGemen SHTOTaIlUSe0 (WoHHW  STFeniwns  allenmiGSBS.
UeLBauml GUEMSBUITET B (HLOIQEEHEMTFEOHMNT  SHT6IT6VTLD.

BB SHMTF60H6IM6I  616NDHH:

S0 QILIT(H6IT S LILIT6I 9 _ Sy 6wILD

& WD HENTF60

S6wILOLD &H6uTLoLD SHhBHH6L  SMISHHIULL  sTIUT  (2_Geomsld

&H6V606)BH6IT)

glyeuLd &6uTLOLD UTSTF HBIL 63T &H60bHS Gamguib

(75 5HHE0MSH6IT)

Flreus HMIF60

&)euoTLoLD FyeuLd pfled  sogssiu’ L Gsmoud  GGenmTeng®h

HNJF60

glyeuLd Flyeud Hiled SMTSHBLILLL 615HFH60  HL0VHEBTED

U SlFeuLbL biled SewFdslLLL  HTTUET ML DdHemerv®

GgmLm ®i)

UM | HEMJF6D

glyeuLd eumu sTBled o eiten Brmall (GosLd)

R RN S HIMeT - anSelluiD aITUHHEVM6

SOJLILITNGT SHTNOmUL QUL LTSS CBTemiL  euensLILT®H:

Bfled  GuepbumevTer  QUT(HLB6T SIHBH. 6TeiGou BT  @h ‘2 eodenmalul  HeFLILITET
DIVVG  ‘FTUSHEHMILILITST  TaiBl  DIMWSHSILGSHBH. SdLdaid  FHeo  GQumplaer  Bifled
SDIUDHVMEL.  DUBNBE  HMISHE  FHTH6NT,  QUeIFr,  SLe0damTeLHeT  GuTes
SOILILITHISHM6N  LWLBGSHS  SwIFeodHeT SHUTRSSILGSHBEH.  SOFULTENI  6UMBHHEM6I
SIQUILMNLWITHS OBTamih  BHMJFeubmeT STeni(h  aUenBHMTEL  LIfldaserd.  SIemeISH6NTa:
BTHHMIF60 OBBID HIBB HENTF60V.

BT HENTF60:

hd @ HMIFee0, HOIOUTHMETS HMIHGHID SOIILTENS BT  OFwWeOLGSBEHT
DIHHMIFD  HTHBMIFeL  elelILBL.  Qurgieuns  Fallementiy  Cafwomsemen el
sweldemeniyg  Gaimomiss  Hiled  eaflidHled  HMIHEH  BTHBMIFMD 2 (HEUTHEGSH MBS
o gmgewilonsd  Hiled  sOISSILULL  FTddmy, Biev  smydbslulL  sTiUT  Feolul
GuneiBeneUS6EMTGLD.
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BIDBB HMJF60:

6hd @ HmIFeded HewJdh SHaly, LB HJeumseT Senyliureamns CFweoLGHBEHT DibHmIF60
BIBB  SHOIF 61 DMWPSBLIUGHBH.  Hoysh Sl LB SedILUTEIHmeT  [HIMBM
SOIULITHIHET 6160 SIMPSHHCBITD.  QUTHIUTS — HLEVHABTeVH6N, OGS 6T, FHTH6NT,  SHTTLIGH
mLFeoemLB GuTaisenel HIMM SMFLLTEHISENMTS LWTUGSHSUILBSOIBeT. o SHTJeIoTd  SHTTLI6H
ML F606MLIQED HMIHBUILL L FeoUT, HMTUST GLLIT &HGamengiged SHenJehdliul L SGuImg6d.

sMIOUTHeiler Sienened SQUILIHL WITHS OCBTERIL  eUeNSLILITH:

GUUILL  GBhmeseisy, @GUEULILL  Slemey sSmylumeied GUILILL D66  HFOILIT(HET
sOIFBSHI.  HOILLTRN0 o 6Ten  HdJOUT(HeTeT  Sleeweull  OUTHHH  HEJTFOBHEMEI
BPEBIL UMD UENSLILIBHEHSHE0UMLD.

1. Ozailigul HmIFeL
2. QFILLTSH SHMIF6L
3. 91F0sal 1w HmIFed

Czpallpul Hamyge:

Qm GOHUILL Geuliupemeouled 6hH @ HmIFelsy, Ged &SmICUT[HMET HMIHB
BuieonBxHT, SiBHMIFL OBl lpul HmFFed eelILBD. o gryewions 25°C  Geuliumlensoulsd
100 & @ied, 36 & GCamowid @GCemmengh o Ulmend smIsHH OFHalllgul HDIF60
o HaurdhalubGasal. GCoaib soyurmenend Gairb@b GuUTIEH SIH SMTWITLOE  (LPSHEn6eUUT6H
Slguiled SRS NBH MBS

el LTE SyFed:

@ GUlilL Geuliuplemeulsd, OFHallul HmIFeled SMIHSHIOTONT HMFOLIMHETE DieTeney
alLsd @GHopeuTal SMICUT[HET SjeTeneud OFBTRIL SmIFed OCFHaILTH HOIFO DLGLD.
o gmgenions 25°C  Geuliupensouisd 100 & Bilsd, 10 & odevg 20 & oevevg 30 &
Gamouwidb GHCemmeny(® o LIleweids SHmIHH Sl LTH HMIF60 2 (HaUTHSLILIBGSBSI.

SIFOFHaI 1wl SHmIFed

Qm GEUILL GealiuBemeouied, GCFalluwl Somgeled o 6o  HIFOUT(HETNET DleTeneud
STLQEID SIFHBLOTET  HmFCUT(HemeTd CETeNL  HmIFed HHOHAI QU HmIF60  6TeILILIHLD.
o gngewions 25°C  Geauliumlensoullsd 100 & pBiflsd, 40 & Gamgwib @GCenmeny® 2 Lifene
sIHH  DFHOFHaI W  BIFL o (HauThSUUGSBSH. CeuliuBensv, DIWPSHHD  CuTes
GHLDHIENEVHEN6T  LOTBMIUSHET  (LPGOLD  HMTHMEmed  OTHBHB  BWIsD. DIH ST 19Ul HEDTF6OTEIH
BemeOWBBH. HMIF6L 2 66N (PHemaUedF  FHene DIMFHITID 156G LIGSHBISH6IT
GHTBIBIBBSH.

Ceplayfiss WBBID BT HMIFEODHEI:

g 05 LTEH SmIFeodHelle @b UMSILUTLTGW. SelauensluTh @6r oiene] SHemILILIT6N6e0
OCeuslBouml Sl6eney HMIOILIT(HEM6N OBTWIL Eh HewJFeodelent QU B OCapeneus GNSHBSI.
o FHIJewIloTdH, o el ld @Jenih Gouenendel CHBT GETHHSILL (BeTengl. @Feni(h G 6Uenen
Cxppeyud B DIHHIISHBTL DH6L &M WBEBTEImB oL HFHs Dallurs EHUIUmS
o quiTdHBTUI 6lefled, @&He(HbH:H b elaierl PSHBTUI? abHd Gouewen CHHT, DIFHLOTH
BaNSSHBCHT OIFH WLBOBTGIHB ol FTHHMT DHBOTHDH HEUHIBIGTENH. 6TGILIMNS DIBeUTUI.
o2 gl 2 Bm Crrédsemev eelaumm OeuefiliLGHEHIUTUI? FTdsem] DHHOTS 2 6ilen CHBITISHI
SLwrergl o1y FamIGeumd. gyenmev, e CeugdlulweorenT GFHewertd ‘CFpley WGHDH 6B
FnBIGUIT.
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@8y wrgHflwner  SmIGUTHMETUD, SeOJLILTREIUID OCETemi. & HMIFe0HmeT  @ULIBLD
Gurgl, 160 SIF® e HOFOUTHeT 2 6TenCHT (GBI L Siene] SMILILUTENN) DIFHenes
Capleylldsd SHMIF6L 6IGIBID, 61H60 GHMMWbHD SleNa] HMIOUT[HET 2 6TeNCHT DIHme HTHDH
HOTF6D GIGHMILD FnMeVTLD.

HMIFOBME, BHTHEH BEID CFfeylss smygeomst el CaupUBHHludH @H LWL FThHdH
GUUILTGD. B  HorFeled  HJbhaleTen  HmIOUTHeTeT  HleLeOWIDTET  DleTeNeld
GBUuFevener. @HsH Geumiummergd HBL, SILTHH Gure SuBLIuIed LIGILS6T  (LPeOLD
SIBWILILIG S TBe.

SN HB6T:

m GBEUILL Geuliupeneoulsd, @MIIILL Si6me] SHFUILTERN60 HenJUISHInIQUl ST OILITHerT 6ot
oemalBG @ 6eemev o Wi (GSUILLIL SenBe SewIUiD). @bHFH 616VMEVEMU! DML WILD
Gurgl OFeilliyuw sorged o (HauTdHsdl. Coald FBHeons CFTESILGBL  HEHFOUT(HETTEIH
SHEMJLITLDGD soIFedar  Slguled SHRSAIGHBH. @H  SOILUTEND HOIUWS  Fnlgul
SoIOUTHeler Slenenel HMIHMeT  61HB  LIWILIIT60  alendd  (PIQUD. HenTHBT  6TeTL
eTeuleTe| HmFEUT[HeT GMILLILL Sieme] SHemILILITEN60 SHMIUD 6TaILSBEHTR Dol MEGLD.

QM GUUUILL Oaliupensy LOBEBID DWPSHSHHHe0 100 & seguuTaled SHmIbhd OHalllpu
SMIFNV 2 (HouTdhd ChHemeuwtenr HemJoLmhHellelr HITbsefen elewuTeniobmed DIHT Hen]HBei
aeriu@l. o gmyewiors  25°C 60 100 & mied, 36 & GCamgwib GCemmengB HhHA
Opall 19Ul HHIFN60 2 (HEUTHGHSHBSHI.

SMISHBeI eTaiTLInS Llsdioubd FLoGLTL enL CleTeni(h &Hemre L 6OTLDL .

SIEUTHeM6T MHlewm <100
S LI LITeoT6oT [Hlemm

SMIHWeT =

25°C 0 100 & wpiled UeLBoupl SHenrOuT(HeiTHefenr Hanyamer C&TOHBLILL BHeTengl.

Quuwiir eumuItiLIm® Hifled

sreodlwid smTuGer CaCO oy 00013

Gamouid &Genmeny® NaCl g 36

SIGmesnwim NH s 48

Gamouild ewamL JTdHemen(h NaOH i 80

& eh&Bamerd CeH20 e 91

Gamouwib LGymenio® NaBr ) 95

Gamguid &GwTemL (B Nal g

SMIHDBMN LITHSHGLD SHTJ6wiH6i:

QH SOICLTHefer HMTHBENT (PGB (PSB! HTTeRNlS6T HTLOT6NHB BT,  DIEHEUSHENITELET.

1. &IOUMhHET LOBMILD SHMILILITEN6T FHeTenLo
2. Geulimlenev
3. SIWSHID

SMTOUIT(HET LOBEBID SHEJLILITANGT FHEiTenLD:

SMISHMBeNle0, SMIUILTHT  LOBWID  SHOFOUTHOTNET HEWID (PSSl LBIG eudSdSHmSEH. BT
QUIHLDUITETERLOWITET  QUIT(HL SN  HeDJHGHID HeiTenomwl CEBTamNIY(hHbHHTID, Fev OLITHeITSH6I
pfled  smyaudlevensv. BHemetGu GeugluiwevmeniiseT senyHmenst uBPs GBLUIGD GCurg
‘5P BOIOLTBLBET @H55 soplumeilsd saydps”’(Like dissolves like) eeiiaeimen.

47 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




SMICUTHEHSHGLD SMILIUTMISSL LG  eBmeny  sSTeoiuBl CuTgd  HTET  HenFF6O
BHSDHBFH. 2 FHTJEWIOTS, Femowled o L] (pevereypid G eteiiGou  BFH  (pemedTayBID
seyliLmerer Hilsd ereflgdled HMTHBSHI.

915I8umevBeu  (pemeteypTEF  GIFTIORIBET  (pemSIABT  HOJULTEN60  aTallFHed  HMTHMBS.
2 _FHIIeNIOTS,FHM60 SMISHBILULL  G&TAPLIL, SeTed, (pevetaypTd GCaTomseT  (eneaeyiDd
SMIULTRN60  HemJeudleoensv. DIHIGUTeL  (pevereymid  CFTOMIGBET — (LPemETABT  HeDFLILITETN6D
BN AU ELEN6L.

GeulILmlenev:

1.

Freugsdled Hlewionisenen HenyHmeir:

Curgleurs  GeuliuBlenev SFHafeGn  Gurg  BHTD  Seogliumeled  SHewioll  GuTherer
sMIHBeT DFHFHNESBEH. 2 FHmyewions, Gelibs Hiev smyauems ol FTbsmy, SHbHHTled
SFB SleNaled HNTHBSHI.

CeuliudOsmeT GFwed(pemBuied, Gealiupensy SFHSMEGL Curgd SmFHper D& fsSBSI.
Geuli 2 1D GFwedpe»Bulsd, GeuliLplensy DFHMEGWL BCurgh HMTHBET GBS BSH.

FreugHled eumTubEeMer Hemyamer:

By  Ceuluiu@ssid  Curgl  GUINEeT  eumPlaper. gear?  SHyausdHler  GeuliLpbleneoemiL
FaMdb@GHn Curgkl aumueler SmIHBeT GmBSHBH. DpMBUITEL b6  GLINS6NTS
OeueMCWmIB B!

Braump o ulfleomset @GealT Ljssmseled oiglsons eaumpslamer. et  LIfGshamseisd
o 6N HIHlemeuHelled DIHB ey Hemer  HMIhHIHGTENH.  gheeaiey, GeulimBlenev
Gopuwb Curgl SiHeimeaier HMISHBT DIHSTHH MBS

SIWHSLD:

AUTLHHMET  HmIFOUTHOTTS OFTemi  Hyeu Seggeodeilsd WLBHOL DINSHHHH  alenerne]
GUUILHHHEHTH  DHHGD. DWRHIHmSH DFHaNs@HD CuTtdl @ Hraudhdled auruwaier
soIH BT DIHHNHBBS.

AUTLHHMET  HmIOUTHTTS — OFTemiL  FHJeu  SOIFOBEHEHGH  Fov  IBSHBHIHBTL[BHBH6NT
Gafituremiset, ol (G o uBwres IDGwTelwT, uTTedler GUTaETBEm6EEIT.

smIFeller GFney:

BHMIF6V 6TGHMBT6L 6160160 GIGTLIMBUID, HEDIFOUIDL 2 616N FnMIH6T LOBBID DIHET 6UENHBHEMETUILD
alleurdH&HB8xhmb.  GupbumevTerr  GCouglaleneids HmIgFed HleweoulGeoBuw Mmasaeimert. eleGe,
DIHHMBUL HMJFOH6IT60 HMILILITEN60 HewJhlenen HeFummeier gflwmer oienenen SMPHSI
OBTETOUSHST  (LPeVD DIFH6D HIBUPD aNeneTEHM6T BTG DITU BUIVID. HMFFeI60 66T
smJoummeler gflwmer Senalenel GUILUBG BTD CFBle] a3 LSHHMS LWLBGHHISHCBMLD.

smjFeler OQFnfey eSLH  “CHITHSIILUL  HOFFeIleD DleLVGHI  HMILILTEN60  HenIHBHI6NT6N
SMIOUTHeT&T Slee]” 616 aUMIUWMISSLILGSBSI.

smiFela OgpBlalmen Senall UGB (LPBHET 66Nl [BHTD @AWG bHeop FHaiHD
BDBILD ST Dle6] FHAHD BHWaBOB LWETLUGSHSH @@ SengFeller OFplalener sreleumm)
SHMISFL_6UMD CTILINHD HTewTEUITLD.
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BB FHAIHLD:

* BB FHAIFHD LG @RMH HOIFeled 2 6ien HMFCUTHela Henpenwl FHaiHHe0 GHSeHDHTe0
SFH DBSMIFIET  Hewpy FHAIHWD eILBD. BFH  Hewio  HFOUTHemeTud, HFeud
SMIULUTEIUD CaTemni. HemjFelal OFmlens GHmlds LWTUGSBSI.

SenyoLm(herflen Hlenm <100
HMJFeIT Hlenys

Henp FHaipld =

SMTOLITHeMNeT MHlenm <100

mB FHATHLD
Bl 7l (semyCUTHefesT Henm + SenyllLTeNeT Blenm)

o _FHMIeWIoTH. D% IFThdmId SMIF 6ISLUH 5 & Fibsmgenwl, 95 & Bied SoIHH
FLSGD HOIFL HGD. HmIFede GoTsHs Hevm 100 & SGLD.

APSHITS BB FHeisd ek W/ W o eal  GHEaILGEABSE. Bg  OGeuliuBemevenwF
FMTHSHHI HI6L6V.

S DleNeY] FHAHLD :

o S SENE| FHAHD 6OUFH QH HMIFVL o 66Nl HMIOLIMTHETET H6 SieTenel FHaTHSHDH 0
GBHIT0 DIFH DIHHMIFeUT HOTDIENG FHAFHLD 6160  UMTUBISILILGIBSH. B Hyeud

SOIOUTHET OBDID  HJeud smyluTmed OFTewiL  HenjFeoseflear OCFfeneud GBidD
LWIGTUGSBS).

_ &myUTmailen Hean Slene) 100

BHI D66 FHAHLD
HOTFIGT HET 616

SO OIeNE| FHAFHLD = PRIt peg opNsistioy x100
(eOUITHEMET BT SI6T6) + HEDILILITEONGIT H6ITDI6N6))

o gmewions,10% Sar oieTe] aHBHRMeD BHTobsmIFe eailgh 10 el eassameme 90 el
Bfled BemIHEH CUBLILBL FFFML GHBIHI MBS

QUTHIAITS ST SleNey FHAIHID eeLH V/V 6l GUSSILUGHBSH. ST SI66] FHAIGLD
Ceauliuplensy SiFHsfEEGD CuTg GmBHBEH. goaraied, SHFaumdseT OeuliLighHTe0 alfleuenLujLb.

SIEBTL  aumpailed [BID LWSILGSSSTIgU Syeu b6, (Syrup), eumuisweld Hyeuniser
(Mouth wash), uyengs sblUuTEseT (Antiseptic), oG o uBwTsl  QUIHL HaT,
Hoprdlefser GUTEE BMIFB6MN 2 6Ten HOIFOUTHANST SeTa|H6T V/V 616818 LSHHHTe0
GUUILIUGEBE.  ©6zsCured  sefibyser  (Ointment)  oufevpsdsst,  Camiiser
GuraipeumBpied 2 _eitenn BenyFeodelen Gamleaser W/ W eem GBI NILGHBS.

BCrw o L6 BEHID LIQSIOTSHEHE0 B

o welsF GCammsemen Hilsd HIHH OFallpu SoIFmev o (HaurdbGh GCurgl, SleuBple
SWelEeT BT (peuddmpidmend Halibd, GOHUILL Gougd aldgsHdled  Llenewntlilener
gBUBHHS Camerdaimer. QbHshe] HEIMMBL aaiuBL. Bbhs SweldF GCaFTomseT Sieumnsler
Oxallyuw somrgeled @mbaH GUEIUILL  eleuenidmauleoner BT (LPeUHIBIBEHL AT CFThH
LQSTHBH.  OHSL  LQSHIGSEHLT  STEILGD, BT PevdHInmidener  erenrenfldbenasGu
LIQ&HLOTHSH60 BT GTRIILIBLD. SHIGHHMBW LIgEmiEeT BHOrmslw o (seT slemiuGLD.
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e AUgs o lysmer OeuliuliuGsHHd  Gurg,

2 _(HUBMBSHTH OTHISHOBeT OBBID  HBHend B Hemsent

9|6Mo6)

LIg&IoTHSH60  H]  GIhSI

BmbHTe0) Flev Gurgleurenr HEIPW o IyseT CETHSHBUILL (H6TeNGI.

Qurgih QuuwiT

IUPAC Quuir

cpeVSanml eumuIILIT®

el fluimeo

H6V
BISHLD)

(Lbufled

STLILT (IT)
QueTLTenamL Gyl

FeoBLIL

CuS0O4.5HO

GILIFID 2 L1

OLod gl
CamiiLTenamL Gyl

FeuBuL_

MgSOs. 7H,0

IFID

SHT60d WD
L emanl Gy

FeuBuL_

CaS0s. 2H2O

uFeng eI Muwimeo

Bmiby (IT)
CamliLTenamL Gyl

FeuBuL_

FeSOs4. 7H20

Qeueitemerm il fwimed

Sy
Oamlirenamt Gyl

FeuBuL.

ZnSO4. 7HO

asmiuT FeoBul Guertenasl Gyl CuSOs. SH2O (Beoallfwmed Si606051 LoUlebgiSHSI)

e mov allflumed o (1led WbEH BT
CLPEVSHFnBIH6NT 6T GTewTenI HenD  WHSI,

CLPELETnBIBET 2666,  BFH60T
peobis  &TUUT  FeolBul.  GueaiLTenasl Grl  LYSHm

(H[LY:

(Slmal  BIppeiTen o LIL|H6NTH

UIQSLOTHSE0 BT

GuwgauTs CeuliLliuGssId Curgl, |bH BT CPLSIBISMT GIbHH HBLBB, BIBB  STUUT

Fe0BUL 915 LTBIFBS.

SIEULILILIL I & SED

CuS0, 5H,0

S T
———

CU5D4 +5 HED

GeafliellSHed

(&miuf seGul
GluetTLmemam’ GrL)

* BIBOBB, BIBB  SILT

(Bomm smiuf
FaoBul + B)

Fgo0BUL o led oo el plemens Caidsgd Curg

GaliTalde Curgl o Luterigl Wi B BB HEIBlw o LuTs WTBISBS.

eI &HEISHED

MgSO,_-7H_O

——
—

& erflf el e

(Ewn&seoTAund FedBul’
e meneun Bl )

(Bohm

MgSO, + 7H_O

EILo&enT HFluib
senBul + BiT)

Quaafdwb FeoGUL GapliLtemant Gyl MgSOs. HxO (emign o riy):

o GFD o (e LIQSHLIOTHSH60 BT

Bbhd BIBB Cwdafdfwd FeoGULLTS LTBIFBSI.

GlE I Il ch & EISHED

MgSO,-7H_O

—— T
—_—

eIy el S

(Ewn&snT Aund FedBul
Glemimemeum” Bir)

(Bohm

MgSO, + 7H_O

GILD&ent SluD
se0Bul + Bii)

50 | Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187

CLPVSInBIF6IMeT  cTemTenlbend ). Odeidlwd  FeoGUL

CasiiLT masl GBIl uUYsHmSH OHaTs QeullILGSHHID Burdhl gup BT  WPeudannIHemer




BIms  Guwdetdlud  FeBuliged Hev gloMl Beogsd GFrb@d OUIWRE Slevevd GelliTaldEd
Gurg o tumergl WeiB BHEIMw o Lurs TBISIBSI.

FJD o Mlehdigev:

Fov Gaomisme grgmyent Oeulipensoulsy, eueioewiLevd STBBIL 6T GHTLTL GsmeTend Gumg)
DIFHVIeTen  FIHMmSB 2 Blehdild  Hevtemoedwll  GuBmieTener.  @bBaalear  Gurgk  Sieumpes
BuBLiwed Memev LTHBIUSHVmev. BHHmaWw GFTomiEsT AJD o Blehaild CFTOMIBET HELIH
FJD &6 BamomiseT eareriLpdemer. SUiLewiBg FIb o Blehdide0 elem GLIWIT.

FID o plehdid GFTOMIS6T 2 60THHID OUTHENTS LWTUGBSSLILIBGS SIB6T.

2SI 6uIRISE:

oLt geollufles ouleon (H2SO4)
ureouyerd GuewtLréemen®  (P20s)
gL aewrenimby (CaO)

Feddbam Oggev (SiO2)

wrsp sreodlwb &Gemmeny® (CaCl)

FJD 2 lehFld HmIHev:

Foo Gaomise grgmyent Oeulipensoulsy, eueiioemiLcud STBBIL 6T GHTLTL GEmeTepd Gumg
SFleien AIHmSH 2 Behd (WpauBiD SHmIHleiper. DiSHHmBW GFTomseT FID o lehdldh
s Caomiger sl ILBL. SULmILIBEG FIL o Blehdld HmIHeD eTemid. GILIWIT.

Uewienll @IS HIBeT.  Dleva,
FID 2 Mlehdld HMTSH6D

Fjb 2 Blehdld  seyujb  Caomser SeuBpledr  LigsL
WPpmLWTs  SmIbHEH  OFHallpuidh SMIFM6D 2 (HEUTHE S IBe.
DIFHBTE HHWLD DHSHESD GHLDHIMEVDHEIT.

. &oBbhS OeuliLbHene0
2. o1Fa eueflemieo FILLIGLD

(NaOH),

o grgenimos, smeodwd  GGamengh  (CaCly), Gsmowid el grhansn®

Qum_Lrfwd emasl grédamenv® (KOH), wppid ..0uifls @Gemmeng® (FeCls).

FJb o nlehaib Gaiomise

FID o MlehFd Semguyp Gamomisei

gngmrent  Qeuliuplensouled,  eueriloemiL 60k
STBHIL 63T OamLiTy OamelTErpLd Gungl
SiFlgieian  FISMD 2 BEhFBHBH.  S4MM6D
S 616066V

FreIren  GeuliLpleneouied,  eueiLDENIL 60
SMBHIL 63T O TLITLY Qe ErHLD Gung
SiFlgisiien ATHmS 2 Blebdlh HMISMBHI.

aUeIILDGITL 60 STBEIL 6T OFHTLTL| CETeiTEemLd
Gungl sa@enLw  BuBliuwed  Blenevenul
Bl gevenev

QeI 608 STBMIL6T OFHTLTL CdTeiTemLd
Gunrg el w  QuBLiuwed  Blamevenul
BSIBH!.

Benal LIg & IR

STt ILIB ) T3 60T.

& GWTLOMIG6NT S

(H[e¥: o (HeuBm SetLomisenTaGeur,
FHyeumisenTasGeur  HrewiliLBa 136

SMIHBET. BB FHaIH LOBDID HATDI6N6 FHAIH BH6wTIHGDH6I

1. >OIHBmT SIQUILIHL UITHS OCBT6TL & 6001 EH D6

1. 298 K Geulupleneouiev 15 & mifled, 1.5 & sedyOummenen samisHdl @b el igul
smyFe0  Swmisasiubdpa. o165 Oeaulil Memeouled SeFULTENT  Hen]HBen6iTd

BHEWTL 3|5
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gire:
seyliumeler Hevp =15 &
smyouTmeier Hep =15 &
_ &eyummeesr Hlenm 100

HeyeLIT(Hellen HeTHMBesT = - :
SemJLI LITesTledT [Hemm

SHmIOIIT(HeT6 ey Hmeit =£x100

=10 &
2. 303 K Geauiupleneoulsd 60 & wHifled eteileueney menmpuleien GQum Lrdlwb GCommeny® SHedIbHaH
Opallyuw somygemev o HaurdGb? 9168% Oeauliupemeouied GQuTLrfwibd  &GenTenyigest
sy@mer 37/100 e CsTBHBUILIL (B6T6NH.

Siey:

100 & pifled smybhal (el smIFamer o (HeuTddsd CHeweuwimer — GuUTLLTHuid
&Genmenyiget Hewm =37 &
60 Fpfled HMIHEH BRI IQUI HMTFM60
2 (HauTdhsd CoHemeuliiBLd =130—70><60
QumLTdlwid &Genmemnyigeaihens

=222 &

30°C Qeuiupleweouisd 50 & pHiled seoipbd OHalligul SHmIFemer o (heuTdhsd GHemeuwiTer

Gamguid &Genmenyigest Hlews eteiien? 30°C  QeutiBleneouiled BFmuigd &BG6TenigesT BHemyd5n3est
36 &

Siey:

30°C Geutiuplemsouied, 100 & pBiled semyuyd Camgwib &Gemmeng® = 36 &
100 & pfled OFHallpul SmIFme0 o (Haumdhdsd CHemeuwmer GFmouid GCenmenyiger Hens
=26 &
50 & pifled Opall iy HMIFme0 2 (HauTHsd
36x50

CxemeuliB Gamguid =
S ® 19 100

&Ceneniget Hlewm
=18 &

50°C wpmp 30°C  Geuliumensouied Gamouid edBL Gyl igen seyHBser (pepGu 114 &
oBpId 96 &. 50 & Bied o (meuten Gpeillipwds smpgamen S0°C 60 BAmpa  30°C
CeuliLplenevd@ GofeplBb Gung @emggedsd @ mbaHI OeuefCUBBLILGLL DieLevEH aIDLIGEITEGHLD
Gamowib ewpBL Gy o (e Henmenuld SHTewIsb.
0T
50°C Qeauliupleneoulsd 100 & miled Semyuyb Gamouwib enpl Griliger Menp 114 &

50°C Geutiupleneouied 50 & Bfled @emyuyd Gamguid

o _ 114x50
Bl Crlper Hewp == 100

57 &
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918z Bumed GeuliuBlensouied 50 & Biiled sewyuyd GCamguid
e 96x50
bl Crlige Hlemp ==

=48 &

50°C o @mba 30°C Qauliupemendd @Geflepl G Gurgl 50 & peoogd OBTEwI(H 2 (hHeuTer
Oxpallyuw smrFedied BmbaH OCeuefCGUBBIILGL Slevevd  aifpLgaTGl Gamouib  enpL CyLiges
Bewp =57 -48 =9 &

ii. Poop FHelsHMmP SIPLILMLWTEHES CBTERIL. H6WIH G D6

1. 100 & mmfled 25 & gFhissmrenuIs SMIHH RH  BOIFL HUMNHSILBHBSHI.  DIgH6oT
soIOUTmeler, BB FHalHHwHd HT6IH.

g?frm:
smyourmeier Hevp =25 &
senjuutefenr Blenp = 100 &
_ HemJOILIMHeriedr Hemnm <100
HOJFEI6T [Henm
semIOUT(Hefen Hlenm

B FHIBHD == %100
oo oalp (Bemyoummeler Hlevm +semylluTeler BHlenm)

Heop FHaisd =

-5 100

25+100

-2 100
125

=20%

25°C  Gauumensouisd 100 & mifled, 16 & GCamguwid Bl Jrdemen®h HMIHBUILBSMBSI.
SOIOIMHET LOBMILD SemILILTaleT HedB FHaIHHMHdH HT6wH.

Siey:

somyourmeier Bevp (NaOH) =16 &
seoyuuteiesr Hens (H2O) =100 &

smyoummeier BHenp FHaisLb:

Heop ssalsd = &mJOUT(Hefet Hlenm <100
(Bemyoummeller Hewm +semyliuTeie Hlenm)
_ 16x100
16+100
_ 1600
116

sayeummeier Mens gsaisd = 13.79%

splumeler Heops gseisnd = 100— (seyCummeiear Henp FoHaisHb)
=100 -13.79
=86.21%

53 | Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




3. 500 & senggeled 10% (W/w) : wflwr Bid soysomeols Ousgsh GCsemeuwimer wyflwraie
Henpenul HenIHH Hsb.
ey

By FHaisd = E@YCUTGETH B ,100

SHMTF6VI6H  [Hlenm

w,flwirelledr Hlewm
10 = 500
_ 10x500

100
Bapemeuwner wflwrelesr menp =50 &)

wflwreller mlenms

iii.aar SeNe FHaISSMS DIQULIMLWTHS OBTERIL  BH6wIhESHD6.

1. 35 Weld Owdhpemed 65 10.60 pHmLer GCardalul B @k SoFFed HWTToESILGSBSH.
SOIFIGI B DI FHAHHMBHDH HIT6U01H.

QsHearmeder Har jeney = 35 10.60
piler ser ojemey = 65 16.60
e CUT(HeNedr Heor glmemxloo

DIee| FHAFHLD =
HOJFUIGT H6IT DI6TT6)]
sealsh = HenJOLIT(HEMET H60T D616 <100
(BIELITHeMET H6T DieNa] + HMILI LTI H6OTS|6NT6)])

35
FHaigL = x100
PN 35+65

35
FOT S6Ne FHaigsd = —x100
9jo1Te) FHolud 1OOX

=35%
2. 200 1069 20% (V/V) eipseimed - Bidbsmigeled o _6en  eIHDHAMTeIST & Sieen6ud
BB (HB.

§I°T6ﬂ:

AHHRNMeL HibsamyFele s eney = 200 16.60
&1 e FHaisd = 20%

FHI 6N FHAIHD = H@IOLITBIST S sieney x100

HMIFEIET H DI6T6)]
615 HOMEIGHT  SB6ISI6N6)
200

20 x100

20200
THSHOTE06T HET D66 :T =40 10.60
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levg 10

Gougallenearaeaiet UMBHEIT
SIBI(PBLD:

phIseT gBaaGeal aBBXhax BGured @ Gaudlalmeruisd LW LmeliyseT 2 el bhdh Ligul
GouglienemriiLseT o (Heurdlaper. B& SHeraNFmnFuTsCar ieLevd I Goualliup SHLBBEL HIGL6VSHI
2 bHFHe0  cpeonsBeur  HewL Gumeomd.  Geugduiwied  eteTuZHl  (PppeuHID  Ceugealenersemer
UBBIWSTGLWD. 2 MisEhenll Samrl aumpaled Us0Cum GCouglalenersemen SHremt SUigD. LD6NS
@D 1BEBID FBBIFGHW0 HevssT Guamihed QUTHLB, DHHmBW  alewearssr UBBIW  GFherfleurer
yfgded @emlwenowinsgl. aaiGeal Gaugluluied Geouglalmeisens (LWHETmOWITS a6 @S B!

BT Sl606eGH STHBHIL 6T BT Cmeii@pd GUTREHI SHWL 66T HImUILligsHEBE?

HRIG6T o Wigmid 2 6wie] OFfTeID DML IBHET clpeold  SBBeneLLl  GUNISINSTHET.  HTEUTHISET
yluledmbag ol L FFHHibsmen o Blehd  euenTdhHaimBer. Guoebd geflF8aFThbensuller  cpsuld
o ewiemed GupIFaipert. erflOummeT eflousmed &MT UMIGSHBH. EHDL SHFCRIBBLOML 61SHT60
SHULNGSSHBH.  etaiBeu  DelluemandhHF — QFwedsEpd  Coudl  WIBBRISMTGLD.  DISHTeUSH
LIBBHHBEG o LUBD CuImHeTseT SmaisHId GCoupl UHw  QUm(HeTsenTs  LOTBBLILIGHES eImse.
dBSHGHHT(B: UL Bymed erfluybCurg oiF60 SILmIFW6eTen  mamL CITamTUGIS6T, SHMTLET ML
SHMFH  OBEBID  BITE  IBBLIUGSEB.  @UuTLSFHeo  Cougdl eallenarseler  Heaenn  LOBHBID
auemEBHMeT alleurdlIGUTLD.

@@ GCaugalmer BHmLOUEDID QUTIRS BlapeubSHesiet?

@(hH Gouglallenentuieo FHUGLD CLP6VE Fn 131 61T 60T SIS BH6IT SI6L6VG)
SHTLORISETOTBIILIENOSSLILL (B LU CLPeVSEBIS6IT 2 (ThHEUT ) eIme.

D|6M)Ich B 6Tha &) 6mL_GUILLIT6T Ll 6m 6Tl IL| 61T ® MLHGI yalu GougLiNemeuorLiL|geit
o (HeUTE6sT3e0T.

ewemil] 2 enLujld Oumwwpgd oBmed o Blehsliubdma. DCxHCUTSIm  Llenewrliyy
2 U@ Gurgl eummed CeueliiGapa (2 LOIWILGSBSI)

Gauglalenanssit ereileuTm GMlHHLILIGS BenT?

BHCxe1  oubFmei et alewerflbgk  SMTUST L HMFH  OBBID  HOIH  HHBMBSHI.
Beialenaienw! eleleurm GMILILNIGeurT?
Aeialenaiulenet aIMTHeNEH FLOGILUTLTS SHDHHEMILUTH (HSHHEUTLD.

B55CxaT + HIEHFMST — SMTUST ML USHmFH + BT

AFFweuTLTenghl  alleweUBGOUTheT, allewer alemenCuT(hHeTdaier Goudl EemwimLd H(HeULH606M60V.
aaiGeu @ GCauglalmerulear uadiLsemen UBNK OPw D181 CudhldF FwaUTLTE GHDBlSESLILIGSBS.
m GCauglalmeruied FHUBL GougliGLmmeTseT SleuBpler GeugleuruwiLTBsenTed GnlbalILbBa eipe.
alleweruied FOHUGBLD SHelmFBeT levevd GCaFTomiseT (alleweru® GUTHeTH6T), DIbLSGM U6
AL apupd, alewerulsd o HauTG  CuTheTdeT (alemeiallenen  CQUT(HETH6T)  DIbLSEGM N6
auelILBpD  GBGSLILBGS DBl  SIDUSGSBWTaIH  alemer  HaWh  HogFmwd  GBSIHBSHI.
®eieuTpre Comanpiu afleneaTenul LN6TeU(HLOTHI 6T(LYFHEVTLD.

CHs + Oy — CO2 + H2O

60 @FHIOD L (PpupedowBs CaudlF FweaumLm@Gh goereafsd GUTHaKen SIPluImalgiLIg
Qummemienwenw HHHCouT DIfEHCour (WuITH. @ Coudl aleweruier cpeod LUHU DiewmIshaHemer
BT o (heuTtdd Sueorgl. wIBTE  Goudl alemer cpeold LG  auflsefled  DigmidbHemen
wrppwendg yHw CaoddHener o (hHeurdseord. sleaBa @ GCoudlF FSLTL 1960  alleneurLi(h
QUT(HeTEeMeT  DleWIbHMNET  eTewmlenNdamBILD, olenea alemem GUT(HeTHeNeIeTen  ©jeumidhd 6l 6
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eTeuTeTBemBUD FOWTH D(HHH CeuewiBLD. GLOBHEWIL  FLOGILITL 196D MOBL JE6T OBBID L& E6
DIEIHHMT  cTewIenllbend — FOWTH  Bevenen. @BFHmenr Ffl  CFIWbEUTWREI  SLDHSHEMIL
FOSLUGSHILILL L FOSLTH SHenL BB

CH4 + 20, — CO2 + 2H0

Guoeudb @ GougdlF gFwoSUTLTRIGH Seialeneiuisd FHUBLD OUT(HETHaTI0  EUIe0HEmeVEMUILLD,
allenehenL OLIBID GDBlemevsemenl LB aleuIHenSuild SHHBMSI.

CH4(g) + 2Oz(g) - COZ(g) + 2Hzo(g)

BHCHerT SbFleen HTUET wL HmFH BT

“FauBHSIULL GoudlF Fweun® eauzml @ Coudalamerulesr Goug @emuil, allenerL(h
B alemer  allewenGQuUT(hHeTHaferr  SuBLiued Hevevend OB®ID  aflewer  HenL LMD
Glbpemevdenel GBI HGHID etefll (GMIN) GnuiLm@Lb.

@@ Gagdlealemeuled FHUBL OuTHeTHeMeT HBened WLHEBILD SuBiuwied [Henevenw b
SIMLIUSGHSG6T Fiheds GPluiBsmenl UWELGSHSH GBUILeMD. 6BSHHHHTLL TS,
Flewio QurLrflund, mmLer ellemer Lfbg CQuTLTHwbD el JTHamgFenL Wb, nauBL Jege
amyemeud SHABH. Delalemer FTHS DIDISH HHEUOBEDHD  BLPHSHEWIL 6UTHI
GaugdFFoam iged @GnlésLILGS @36

2K) + 2H203) — 2KOHaq) + Hag)

[GuTAIC) HMEVEMID DIGL6VGHI BUIGVH 6V
S &5|6u0TLOLD
i [BITLOLD
g eumu
aq BTHHEN]F60

Gauglalenanseflan aumaBHail:

SIS EH6Met BIFTENLOLIL] ST GUTBISSH UNBLILIBGHBHIH6V.

gy  prEeT  GCauglalmerder  uppub,  Bemeu  eeleumm CeudlF  FoeIUTLTHD
GBI BLILIH D 1B aaipIb  BBEPIHSTHET.  QEIOUTHBTEHD DHD  eTewIen U 60T60T
Gouglallenenidel HOMWEF &BM  BLESOIBET. DeDeU  616D60TD  @(hH  GUNBWITS L S GTB60T6UT?
Beoemev. @6IOUT(H allenerud LGBl UMBWTET SIEDISHMENT 2 6o SHUIH. 61aiGal  Siene
aleweBd  alswd  CoupuGdma. oG g almeruled FOHUGBLD alweru®  GuTheer
SIaMIHH6T  eleueuT)  TBBIWLSSUILGSEDBeT.  aaiuSHear  SlglitienLuled  Gouglouenearsemern
LNeTeu(hLOmml eUeDSLILBGSHSLILIBGSBSI.

BFismad SELVH FmBD GIMEIDHEI:

BArewih DLV DSBS CuBulL  elmeu@ OummHeTHeT Smenbd @ GFTLD o (Heum@d
allewenr CaTdmad Sevevd FmBmd allevet HGD. BHmeT “OHTGLLY alenal DILVH “EeWUIL]
alemen” eIl SwWdHeoTd. ‘A7 oppd  “B” Qenewibal TABT eieip GFod o (Heumd@d
Crrbens almearuie QUTHUTET algalld &S6P CETHHBIILIL (HeiT6nd.

A+B— AB

dBHHSHT._H: ewasl Jmear  euty] GGenmilan a1  Senewibhdl mamL Jmer  GGCeTenyB  euUTUemel
BHHEMSI-

Hog) + + Cl2¢) — 2HClgg)
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alemadii(y  Qumpellesr  SHeatemwenwl  CQUTHSHSH CFTdmas  aldeisel  “ePSIBI  CUMBHENMTS
L& slu®Ba e

gefod + FHeiwd — BT

SHONOBIB6T  QECBTOLTE eweuhd @ CFTMosmdd HHIBOBer. Belaums  alenersmel
92 Beorsmld LoBmILD 9|BeuTHMBIBEHH B emL_ Gl SIELEVHI Byewt(® 9IBe0TBMmIdETHEBBlemL_ G
L OILIB6VTLD.

daBSHHHT(H 1: FHL &HHHD (FeouT) HFme a1 alevenr LfbhgH BHHE oL UHHFH
o2 maurdmpal. Beualmenuiet & el OUMhHeTHEHLL DCTEHHIGBET LG LD.

08 -&

[¢) —> S0,

Sts) 2(g) 2(g)
dBSHSHT.(H 2: Geustell GCumeis Geuamienowmer Gamuiorerg GeualBll LFmF HevbHS LOEHTF 6iT
aumweutenr GGenmilani a1 @emewtd Gugl, o ewiewid HGHHS Camouid GHCenmengenL s SHHBBSI.
OmE almaiul OummeTseaiey, @eaip o Geursd (CFmgouwid), BOBTEH G  (GGemiler)
DG LD.

2Nags) + Clzg) 2NaCly)

Gandss:

eiteupd oI Leusvemiuled  QBmBHEBIULL o GeunsmiseT MWD  SGeursmiser  en Guw
FTSHHWTeT  Snbend almel  Sevevd CFTdma  alleneismen  &ewiLBbheHl  SleuBMleT  FLOGT
ULl L elenaTsemen (FLOGILITL6HL) 6I(LDSHIBISE.

2 B6euTHmISH6IT 9|BevTHMISB6IT
Na, K, Cs, Ca, Mg F, Cl,Br, I

Gzio + gefiiob — Ca o
Beiuenad Caidma alemerulsy, e Gamow BEBTH SHealwdamiar Caibah @ UHw CaTodHma
SHEBSI.

dBSHGHST _(BH: uTeoLged ey GHCeommeng®, GConmilani et Bewewihg  LTerOLITED  GlLIewOTLT
GCenmenIeNL & HHAMSHI.
PClaq + Clag) — PClsg

Ggimob + Gafrod — G&Fowd
25CsTemas almearuled @yeni® GCamwomsst Gsibal @ UHw CaTodHme 2 (HeuTsh @ aImer.
Weiteupd  allemeniulled Felldsmear L ubewFBH, STeodwd SbengF@hLer alemerfibg  Sme0fuib
FolCalemL & HHSMBHI.

SiOz) + CaOp) — CaSiOxs)

BuBemauiled Baw OumbuTeoTear Caidbemnd alamarser Oeaulil o 0D almearsenm@Lld. eolaieisn,
®rE yHw Uememiliysel o (HeaumhsliubBadTed Hs bmed Geuliuoms GeuafuiL LILGaBS.

feange| eallenarsmeir:

5&bs Gpmeulsd @  Gaod  Fopaybp  QreG  Sivewg  SHBG GoBuLL  ererlw
(PVSIBIHENTES  FHapild alenen Fempalalemer eeliLBL. Selalmer Caidbamd  alanerd@
agialenet S@WD. @ FmHe| aleneruier OuTHeuTer augeud &G SHILILL (HeTeng.

A-B—A+B
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fowzey almeiuier @b (PHHW Habey, Llemeniliser o L aBhwm@b. eaiGa @eiaiemeuruler
Gurgl UememrliyseT o enlwl SBmed CHeveulIuBGHBH. Selaumn UWSTUGSSLILGLD  SLBmeVles
BuieoemLds QUThGHSH FmHe| alemarsel (PSIBl alemdbHenTall Lifldbasliuba amse.

1. Qeuling Fense| alenerrder

2. WD FenHe| elenendeit

3. @oflF Feanme] alenersel

Foumplled  CleueTemenigHd BHBBIF SFeWIWITOL  HemIFeneoll LWaTUIBHBHISECBID.  sSre0fluid
maBLITHmFH, STHBBL MBS HTTUST - oL — bwFBLaT alenear]fbg sSTe0fluid
&STTUGI. o (heuTd Gosveliwl LILeVTE  &GeuTselled LHMH. OColeTenenuigdhs Erewnih
SIVVG  (PITB  FHehideled  HTeodlwd  STTUCHIL.  SFauTaseEndd @  LOaiblaiis
SHAMOMWSH HHABSHI. aewrenTbLbHe0e06 (omTier) Geugd euruniun@ CaCOs
Ca(OH)z2(aq) + CO2(g) —CaCOs) + H2O
bBBIF STTU6T-  &STe0dlWD BT
FEWIGITIDL] WL -LbendFH  HMTLIGem

Qeuling Henze] 6llenETISH6T:
Beiauensd alenearuied alenearLBGOLMHeT OeuliLghdlearmed FendHenlISBgi.

abSHSHT(B: Ol (II) sybmen®G Oeuliudbdeamed FmzeyBml OTGT BBID  SbFge
ATLAITS WLTBIHBSH. CeuliusHma aBHHS CBTanB Selalmer HahausTed Bg OCauiugF Fmze)
alleweart eI@ILGABE. Gwed Beialener, GFToshHelhbeH Halwn / Helod FmHaimL Heo 616m
AUMESMWE  FTHSHH. DiFTeugkl CwiGies oubmevd, OwiGH wLBBID &M 6B
SHONOBIBENTEF  FleDHeUML SHBS.

2HgOw —=="—> 2Hg + O2()

@z Gumeip, sTeodlwd &STUGaILemL  GeuliutiuGsaid  Curgl, oig  FoseaBpl  STe0dwD
HMHFH OBDID HATUST - WL UEHMFLIS IBEBs. Baelmear Gamodhdelmbs Ggiwn /
Gairo 6T1AIB  GUENBMWF  FTTHSHSI.

CaCOs3() —22 5 CaOgs) + COxg)

CeuliLEFfensde almarsefled Llemewilisemen o enLlILUgBE Geuliud SriuGdss. & Cureams
Ceouliudemsd o Mlehaild alemeaidenen “OeulILGETET 6lleneTd6iT  616T6VTLD.

WeiemB Fende| alenerser:

Fovo Fewze| alemearseilsd LWemeamBped alemeartenul BSHHHL LWLTLGS MBS

dBSHGHHT LTS GCamowidb @GGCemmeny(h SewFeded aamMmbBeney OFaubHId Gurgd  Gamgouid
&Ceommedy®  Fewvdamp o Geors Gsmouid wBBID GGenmiler euTuy o (HeuTHlIBer. BHHBHLDE]
“‘WesteammB LGLILY” eTerIu(LD.

LB eBTeuTT3 BEL

2NaClaq ——=— 2Nag) + Clo)

@miE Gamowib &Gemmeny®, Gamuid wBBID GHGenmien 6I6IIMB HeNOMISENTS OTBISOIBSHI. 6T6eTG6
Bz GaModHHe(HhHH Sl - Helob 616 eumdmWSF CFTbHIHHI.

RoMFFnHe] elenarseiT:

efwneidl  Hoode aldardamen HSWDHIHID LBOBTH 6Umd UBBEL PGWD. GTBSHHSHHTL(B:
Fevaum UGymemo® 15x el LIGLOUTWHSH, Sig Fodeamml FHeveuT o GeunadHmsub, LGymdles
amemealld  HHABSH. @efwnard BFfmpmel HIDHHMUBHTO Belalmer efFFlendey”
GTEUTLILI(BLD.

ZAgBr(s)@—a‘ﬂ)ZAg(s) + Bro(g)
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@i wwehFer Mp  FeveuT LGmemwd G  BFTsHHeHHH  Helo - Hello  eTes
FHUBIHO UMBHG 61(BHSHHIHBTL L TGLD.

@bemp SLUOLWTFS alaerssr:

Beuenad alenel  @(h el B  CFTLSHFBHMLECW  HEDauSTGWD. Dewet  alenerLBLD
CQurpg CamwdHeveTen @ SO  OBEBTH SHHNLSHHT0 @ LOLWTEFS DwLbBH Ll
BFTSHMBHUID, HANDHMHUID HHIMH. @EWenB S LIOUWTFS elenarseier GUTHEITET Q6D
QU(HLOMT).

A +BC — AC +B

gaolod Ggimob  GaFToD  Heollold

salod 'A', oieg “BY aaip seilvsms oipaiemw Ggmwwmer 'BC-uledmba S LGLWITEH
CFuIdBgl. eeGal BFH BB G UCUWTFS allener e ILIGH MBS

FHHHHTE o BeurasHma manl Crm@Gemiles IblevhHed meaub@GD CUTIDSH  MABLTE6ET  6uTU]
Coualal(hPBal. BOmG MABLINS SHSHFHTSHHT0 S UCUWTFS O’  HH5SHTS
GConmed(B 2 (HeuTH MBS

Zn(s) + 2HC1(1) — ZnClz(l) + Hz(g)

FE(S) + CuSO4(aq) — FeSO4(aq) + CU(S)

sriui  [lgeoBulyer pidsmysFeied @b SBLY Speflenul meusb@GD CLUmIpd SHL, STl
B LoLWTES CFUISBSI.

allemaLGeLTHeTsaied GCoupil' L. CaFidma  cpeod DHICUTSIB LGB  allenersmen BTD  (LP6IT
MEUBS  (LPIQUILD.  DYLETEL.  DIEN6UGILIGLEVTLD  HEDL (WemBUIEDd [HLHGSGT?  EeVenev. EHemedt  6l6HTH
Bameumeiidemen OBTewI(H  alleNdd  (LPQUID.  IHSHISHT LTS Hhdbsewi Bm GCouglalenearsemern
S(HAHICeuLD.

2Nacl .+ F — 2NaF __ + ClI

) =2(g) =2(g)

2NaF__ + Cl,, — 2NaCl__ + F

) > 2(g)
o  aleweuied  Cxmoud  GCenmewgedmbgk  GGenmfler  Lemflenmed @@L LIGLIWITFS
CeuiwiGasgs.  DrewiLmd  alweruled  GGenmflerr, yepflenesr  Camouib  LieHTIYEIHHS
B LoLWTES CFUISBSI.

CuoBseni.  Dyewih almeaideaied @FewiLmb ealemel HLoH @ueondl. golaraled @GCemmienet el
Yepfler elewengmer  Wdhagh. Guoeld Sl  auflens ol Leuemweniulled  GHCeonmilanibs  GuoGev
o atengl. eeiGou @ LIGLWTEFS alenaiseisd, Selomseller alemeargdipe LBBID HNw  eaufleng
Sl Leaueneniuled Seubtlar @LD  gelwemer  allener Bl OUBIeNMmES  STOTRISEGLD  (phalw
FMJenNHNTS  OHEH GBI, DIHS  alevaiHBesl  CFTemwiL.  HANOEBET GHOBHS — eleneardmeir
CEBTWIL. HNOBIBMET DlauBMlelr HMIFell(hhH GLUICLWTFS CFuidlemse.

Fov FHeliomiseer alemerdmer aufleng SCL HILILL BeiTeng).

AriemL  Camomise alleweryfluyd OQuTipd SeuBpler SlweiseT ufliommsles  Osmeten  LIGLOTEIT6O
Selalmer @il @LUCuWTFS aeiuGSBal. @ GCaTwsHdlar Swel  wBomTm  GaiTng g6
Swelwmed @ LeuwiTFd  CeuiwiuGapgs. @Gy wrHfl e  SsemnseT  GHTEUIL SIS
uflorplle  GameTeniiudGdemer. SiHTeaud @b GChT Suwel wBEBT®H ChT Swelwred S LGLwiTsd
CauiwBaEBEH. BHHMEBW  alenet Gl LTHedlerd alenel” 6laalb SWSSILGSHBSH. EFL enL
ALOOuWTES allewerenwl Lleaumomml @GO eomLD.
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QM  BrieL @LUouwTsd  elemer  HoLOUBIISBE, almeralmer  GQUT(HETHETN60 6Tl
allpugets Dmbs Couewibld Sleevdl BHITE BHdHd CeuswiB. GeleuTprs BH  EUNSWITET
BLUOUWTEFS aleneidelT © 666l SIENEUUITEUGT:

1. alipLgeiTédsed allenent

2. HBHMEOWTHH0 aileneot

Babma almars@h, Famda| alwarbGhd BB o eTenm GeumiLmBHaei

Gairbems allenenssil Ffeansey allenarssir

Q6 SI606VG DSBS GuoBulL | @menp  aflewerll QUTHET, Q&M DIV
allemadTLIBELIT(H6ITH6IT GFhal QBOB | DSBS Guomu L allener QuT(menTH
alememOILIT(HEm6Ng  H(HLD FenFHHaLLBHBSHI

SUBBeO 2 OIPNILIGSBS. SBBed 2 Mflehs LGB!
allewer®  CQuTheTHeT  HevlomsenTaGeut, | alenerUBOLTHeT @B BTG
BamomisenTasGelr  ©)(HESH60MLD

afpLIgaITEHH60 ailenerdeiT:

&m GCamomiselar BHTHHMIFOBMET HLHGWD LTS, Siemer alemafibg Bifled SmIWTSH 6(H
allemenOumhHEepd, Bl I @ aleenoummend GCHTapslenmsd Sisualenet iLDLIG6UTSSH60
allenedt  eTILILBD. @  allenwenoummeT ailpLgeuTs SHUILSTL  Gelalmd alenel  @IPLIQEaITSSH60
allened 6IRILILIBHSIBSI.

TBSHBHISBT LTS QumLmdlund SICwrenL (b LOBILD GlevL” 20l E) T Cgefeuren
BTHBHMIFOHM6NDH HVSHGWD OUTIPSH @h BILenL. S LOUWTFS alenent BHL BB

Pb(NOS)Haq} + EKI{aq}

@mig oumLrduwwpd el o Geumswpd eetenpowmeip S LouwTsFd OFuig GeTem( Loeha e
BB Qe oICwrenL (B BFToSHmS &([HB eTBe.

—> Pblzm + 2KNO (e

HOBMeOWITSH60 61lNETEHS6IT:

2 _MISEHOL W (PHMSUW UGLILIE6T @h DINGVWD, STIPD eleleuTBl allen6TL(BIGIBT  6IeTLIMS
sBPHSHSTHeT. D& SLUCuUWTFS  alwendh@ OBOBIH  dBSHSITLIGL. WG  @h
Slfleopld, &I alenaifihgd o Lib B SHenLbdleimer. Selalener HBHEMOWTHHE0 lenest
eIIL(BSBEHI. GOeened SIBleV(PD, STIUPLD @ETBOWTEIN BBHmeOWTHH D CBT6eTSH HIMB6.

Slfevdb t+ &MID — o 1y T @i

Gamowib  ewamLgTdHemervd B  masl Gyr  GGenmfles ol HBEG e Cuiwimer  allenet
BBHEDEOULITSHSHED allenad @, Qb TBHBHISBTLLTGLD. Gm Gzigud, ML JEI6M60T
manl Crr@Genmfld  oIflevdHelmBhaH  ALUCUWTFS OFLdBEH. B e  alemeneurs  Gamgouid
&Conmeny® 6leiIB HBHBMevWTe BHifled S © LI Henl BB

NaOH(aq} + HICI\(&q]I —> N::%CIMI + HEOm

®CxBuTed SHIDGTefwd masl JTEmFB 61 &M mBLfd DflevdH e alenearflujb QuTLpgI
SIDGrefiwd Bl Gl a16eiiB o LI, BHHD SHenLSEBSHI.

NH4OH{aq] + HNOE{aq} —> NH4N03{aq;, +H,O 0

aflged alenanse:

Q@ eflgped alemeruied, alemeru® OummeT Wb almyouns obdmemi ar CFibal efbai @6yl
DIVVGH LD Y HmFHBmenD Geuli SBmeneod Hhdlemer. G @ erfidped  alleneullesr
alemadiLi(h  QUT(HeTHeTe0 Q&M  SHFAWSMGD.  CUEHLLTEIDWLWTET  61flgHe0  alemearseT GeuliL
SLBMEL  CPUMIBENTS  BLOWPeOLW  DGWTL  eumbeler — QFwedum@seied  LwleT(Ba 636
aBSHBHGHT LTS Bl w aibsefled gFamwds LPG  eaemiuBh  SHyauordsiiul L QulGyredw
amyenall LWSLUGSBIAGBTD. LPG a1 ugduounmeiser os5dmGamp  Gabg  efloughmed
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Qeuliipld, SHFFaumemeould o ewiLndemper. LPG  eaeiug uGrmiGuesr,  uyl GLet  oBmibd
YUGrmiueSesr  Cumeis el GITSTTUST UMW HSHeMeT  HELMILTGWD.  Dvarshdl  manl Gym
HTTLHTHEHD LT eIl 61 6rflbgdl HTTUGT - M- QYHMFOLUID HOTUILD H(HB IBe.

(—"3H3{g} + Lj(_)E{g) > 3(_,C}2{g} + 4H2(_)(g] + GleuiLp

LEmrEuesor
GuoBanpw  alemeruied Oeullud o (HeuTeudHTe BB @ Oeulil o 1P almenuTGD. OLobde6r
Bxmeumpmed Bz GCuoabd HHFNCaBB  almeanuTg. oaGal 6flgHsd alevetenwl el 2 1D
NHFCOBMBID 6TRIEVTID. FLT 2 (HEUTEITEL DIHEW6T 6lflHe0 616318 ETLD.

SIPHEWILUBMIET 615! 6TflHe0 ailenesr?

1. 2 ewiey GFfdHzHe0

2. By SiGLILIYSHSH60
clewiewIBB  alleweidell, @ HUeDT [HID  SBM  WHhH STl  alleneardeisd  DILMIGLD.
Beialemeisenet  UBps  Goed  ULGum  alleugmiGemeT  alleNHEHIOTS 2 _MIGSEHEDLUI @ WIT
aGUUSeled &BEH BMHBSNTHEN.

allenar HOLOUBID HengFmuwid OCBTEIH 6UmMBLILIHSHSHIH60:

o MIBMeNF &MY eUGeUT(H [HTEHD 6TENINIMBB  LOTHBBEIGET GBLBSEBT  6IAILSH 2 MIBHEHHEHH
Oaflw. obe LIBBRISET HIbEILTaEeUWLT?  &Jel Heneoulsd o 6Tem BT, HIL  Hlewev
Ueldaslpuiteg o mBdBal. uUaldslly o (hél BHims  IpEBgH. ool 2 mm&Hed sl
WelomBpd. @& [HIbhsy  IBBLeoen. % @b SuBLiwed wrmpw. SuiBLiwed  LTBBHISET
LO6ITLOTBBMIGSENTGLD. SLET60 Goug) LOTBMBRIS6IT LOGITLOMBBHIBSENT? SISHTEUS, allement
allemenOuUm(heiseT  ewiB elleweiy  OUmheTsenTs  mwion?  wybslewl  eflud  Hlosbene
dBSHHH0HTETCMD.  FHFHe0 o 6itenn  &miTUelr  Gaomisel eflbg SMTLOT ML HHFH  6uTUY
LBBID BITSD LOTBISBS.

STTUT-DL-hHmFH  oBpId  Heogud  BaiThal  wWiHma WewiGL  GuB  (WQuyom?  [HLOLOTED
CuBWITg. aBal @& @0 [BIbHST WLIBBL GD. GLEbUTeTE  allmarselsd  alener®
QummeTdemen, alenaralemer GUTHeTBaNe(HHSH OuB Suieord. Semed Feo Geud allenegsener
et ealemedents LOIBBeVTD. B msCudl Qumsd ChHemeuwmer BBemeL, DIFH60 o 6lTern
HFHWD  Swell  Weisevsst, GCoudl  allewendel  (pEIDTH 2 GWILTHGDOBer.  SbHBHLD6]
Weaielipasd e,  oalGudlenw  WaBampd  Gauid  Curgd BeiGaudlalener Wl
alemawmdpal.  eleGor  Cougdalemenimang HSHHS GbHeveouled ewiBD HHWF QFUILIGOTLD.
aeiGou  Dealemeride QTN  UMBHENMTE  UNBLILGSHILILBGDOBer. Sewer 1561  alenerdbe
BBID LT alen6aTHeT SLEGLD.

Weitalleneaaeir:
et  elemeidbeil  elaiilenel  SWIGL HIBHWPSHIQUl  alenalHeT GD. DiFHTeugkl  aleveraienern
QummHeTHemen, aleneUB OCUTHETHEMTS  IBBLPQUILD. @ el alemelenwl  SpSHEHEmHTeUTHI
GBSHBHEUMLD.

aflend&Lb:

Guopsewi alemeruiey, el QuTmeT AB ooz Hosabm almeaailmenoummer 'A" woBpid
"B" dewLsdpal. BFH (waiGanmd@ almenur@h. @elauTn o (HhautGld alener alenen GQUIT(HeTTe
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Bog Benylienl el Crr@Genmfled SiflevdHme FTesSmaE aeug @@ Wiyl (b QFUISWTEGLD.
Bbhs Slflevld DenJlievUedwl LTHSHTO0 o _ecoeweud OFflds o geadpgl. gfwmer Ggfwmeid
BAeveursHBuUTEI  BerlmUTardl  FnbBHeoTeal  IUOHMHF  &JbhEH  auededwuwbd, efFFameould

IBUBSSIFBHI. Benrlienuuied o sfen FHyeusbdler Cxhrmwioner pH iy 2.0 sl

pH womBpd - uBfenseses SmyemiLD:

wally o Wppflar pH wdiy 6.5 — 7.5 eumy 2 efengl. BHwg UBsefler GBUILL LIL6OLOT6ISI
sedlwid LUTerdGUL  eteB s  Slgeanomer Oumbefleanmed ezl gOameied o p BHiler pH 5.5
s SCp Gepwyburwas ubseflesr GoBuUIly ULeD (aaIMDed) UTHESILGHBH. B!
UBFnHe| QLGS BSH. QUTHITS BTD LWESTUGHSILUGLD UBLMFH6T STJSHHETEND OlSHT6mTL D6.
Bwal FBHV DINVSHHMMU HBBmeLWTEED CFUIH UBFmBHenals HbHdHD eImer.

wemeniier pH

aleusmusHMBE wewienier pH s (wosHwsged amibss. Slfld Sufleod OETami  LILpmIS6T
FBB  SMPSHHIEMD 66N LDewwTenleVID, B0 DIHVSHSHEMD  OBTEWIL.  LOEWTENEID,  S(HLDL
BOBHIMEVSHSHTND GlBTETL  LDGITEmTEID  6UET(HLD.

wen Bfar pH

weop Bfedr pH waly gpés@Gmpbu 7 SiGh. B&I, WdWHT HEHHMEOSHHETENOUITEISH  OBBID
STUDLWLTEIEH  aSLUmSHS  GHBIHEBSHI.  euellioewILeodh STBHWI  FOUT DL  HmFH, MHLTEI6T
BMFBHHET FUI UTWSS6NTe0 THLGL CUTIRH Sieweu  Wwenpbfled sevgbs pH wdhllenu 7
® alLds Gopws GCsuidapsear. Qeueummp wopbiar pH 7 & oL @ompub QUTWS iDL
Siflevoenlp eILGEBE. @b SWeoweny BT misefed Gy GuTpg Seubplesr pH g
GmBHBOBer. BFHeIme0 Hireump o ulflseier eumpey LTHESILIGSBSHI.

ST [BHDHET:

pH &g emanlymer swel Gsplalear uSme SiglilenLuwimtsgs OETewiL oL dbamauiler gt
WHLIUTGSLD.

pH = -logio (H*)
e.am: 0.01 M HNOssewggedesr pH &y smemis.
gire:

(H+) =0.01

pH = -logio(H"*)

pH = -log1o (0.01)

pH = -logio (0x 107)

pH = -(log1o 1-2 log1010)

pH =0+ 2 xlog1010

pH=0+2x1=2

pH=2

pOH aieiiug) emamlgrédled owels Gapeledr LSHMS SIQUILDLWITE GCBTEmHIL oL BiensUlles eI
LHUUTGLD.

pOH = -log10(OH")
a.&T: @ dmyFelsa manl gréadled el 0Ffe 1 x 109 M aaied oibsamyselear POH wdiiy
616076017
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pOH = -log1o (OH")

pOH = -log1o (1 x10-%)

pOH = -(log10 1.0 + log1010-9)
pOH = -(0 - 9 log1010)

pOH =-(0-9)

pOH =9

pH wBpib pOH &@ 2 _sften GamLiy

am Bisdsmysedear pH wipb pOH- 6@ SoLGuuwrar OSTLTmU  SpSHEHeRIL ST 196
€LP6VLD  SINILLIGUITLD.
pH + pOH =14

somjgedier pH wppd pOH & g6z @m; wHIY FfbHsTe0 LBOBIGTRB sefEHTs
SHEWIHPIL_60MLD.
a.am. @ sojFeis pOH wgiy 11.76 eaefsd sibsamgsedsr pH wai sremis.

pH =14 - pOH

pH=14-11.76 =224
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GENETICS
10th ofaiwied

oG — 18
LOFLIuwIe0

SIBI(PSLD:

QH  SHMVPBULIHHH DBHS SHMEIPMBHSGL  LeWILB6T SLSHSLIUGIG  UTFbufluid
aerlLB. opemed Ceumpim®  eteugk @Gy FBplardmand gmihs o ulflsefen, Guwi  BEBID
K55 OuBCuTALWmBbBE o (HauTG  FhHHBEHSHMLBW o 6ifem  LOTBILITHHN6NTSD
GSBIUUSTGLD.

SiflaT Bggraet GLOIL6L WyLilwele! HhHand:

OwewrLed (1822 — 1884) el SpevdHflw gHipal wWITwWelsT DIQLILML G HHHIUHIHM6TH
g  BFTHemes6T clpeold  HWIBGLIRSHHTT. DleuTdH  HewiBLIGLILS6T Hajer WLFLIWLISEG
DlHHMOLLer. SeuT 1822 b e CFdbaservGeomalwmaieeien  Fedldluiet — erems
oarfled @ eleugmud GOHLUSH6O LIBHSTT. o witplensoll ueTelll wglienu  (dhaiell B
UGG LTD euwighled Liger eteiip oarfled o 6ifen SiBervdHelwer SHimal L SHH60 SHiBaluwims
BIOWHSTT. @RS HheH BuBLiwe, Saisd BB BuBms Spialwelesd LuiBd Gump
AIWIGTIRIT  LIOBMVSBEBHHISGHF OFaiprt. 1854 b opewi® Wewi(Bld WL SHHHEG bl
urgflwmrsead o wirbleneoliLeTel opffluigmeeyd LiewfummpeTir.

ST Sk  ule CrrsgHled BT LGHFHe0 o 6iten  ULLTm®IF OFguied Usplds
areITBmIF FpliyemLw Sieugsl Lsblss eugeorBmis FpliymLwl Seugs CarsHameansanend
QW SIDUISSTT. DbsHEF CamHmeisamen L HFHe0 HHSUIHHSH 1856 (pHed 1865 eueny
PG  UBLMGBET  QFUISTT. 34 aumdSGLULL 10000  SHTUIRSMETSH  HOIS
Canpmensend@ o LUubSHMT. ealbeum STeugdpd 1OBB  STUFSHHeHHEH  LI6w
amaH6Med Coupl@liLmSHS HewibLSSTT. Deieurm SeuT gup Gmmg UL S6T 60
GoupiL' L. HTeuImismens HaIdH pUI|HGHD CHTHOHBHSHTI.

QoeRT_6d LWSTUESSHW L LTenll STeuyHHer Goumii’L i LewL|seir:

Oew_edeil GCeuBmoETem T CMIMIHEI:

ulLmewilsy  Qguied Hearg Cangmend@d CHemeuwmer SDHHEUIL LD  LILIGDIGTENT  LIGWILIE6I
BEHHBHHT0 ST Heig pUIaIBGL UL LTenldF QFgemwd CHThHOSHBHSHMT.

1.

BFHe0 QuUBmsWTHCal  H&iT  HIHBHFCFTHMS HMLOLBIOUBTEL, HMUI  HTEUJHISHENEIL
QUHBHID GFUIeUFH 6TeIG.

Bz QUTewi®  (RUH UHEN) SHTeUFonsd SHLUUSTEO  aUTpHendd HTeold 0ad  GBISWSI.
aaiGol GBI HTeLHFHD LIw Hemev(penBHemen alengalled DINSbEH CBHT6TeTeVTLD.

B0 SWed W&IHHF Cademd GFuleug Wsa|D eefg.
SUDIDTS  UHTUIBISSIII L 1160 Goumiui’ L UewTLHmend 6B TemiBheiTend).

LOGUTHEIT DIEMISHBHID EHLITED HTGWLD  OlBTEmIL 6D6.

@ UWILS H6eol] — @b £der umybLfluid:

Q@ uemiller @@ wIBps CHTBBRISMENSH HONHHONWLTH CUBB QH STOUIHISN6TS HeLAIWBE
Cguleugdl @H LIGWIL|SSHEVLIL| eTaTlILI(BLD.
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dBSHGHIT LTS @bsHd SeolliBeTsll U Lmelly OFguisr o Wb o)  Ustienl  6hHHis
Camewi(h, GBLemL, @GLenL SLFlwl Lewiseied Coumul L E(h HTeUImISmend HeoLILBEF CFUISHTT.

6606l @@h UMD SVl SLuley:

QuBCprT smevpemp (P):oT saig uelBE @ ST CBL LS SHSTAFSHMBUID STul
GLMLS FHTUTHmSUD CHTHOISBHSIT.

wae Fhsd (F1) QumBpmt: smw QuBGprT  seoliler cpeod  Gupiiul L allengsefledHha

CHTEpID  HTOUTHIGBET (IPHEV  FhHH HTOUTRIBET G, DMOAGHHH STUIHIGBEHD OBl L&
SHIMIDS OBTWIL  (hH LIewILS Sl ulfeer.

BrewiLTD Fhpd (Hmevwens) F2 :

F1 ghsduler @m umiys seoliyuifsomens Ha1 wa)bhbasFCaFTiebmad@ o L UubsHaid Gurg
QpLenL BB GLdLs sSTaughser 3 :1 eaam aldssHdled Bxramearn Semeal 784 OGBS
SHTEUIRIGEDHD, 277 GLenL STaUJESEHD S&GW. @b GOUILL uewilear OeuelsCaTmBpsHamaL
UBSCasTBBL (LiGam emLL1) e16did@mmid. etaniGou LBHGHTHBB aldlabd 3 : 1 SuELb.

F2 spaduied cpeimpl suenswimer sreugmiser Gamesipsie.
seoliupp GELemL (CasmGuwrengsed) TT -1
seoliIfen OpLenL (Qaml 9Cyrengsed) Tt - 2
seolIump GLewL tt -1

FHreugmiseen demmédsld o3CamenLLll eTeILBLD. 616Gl @ UewiLs SHeoliiled  23aimdhd VL)
1: 2:1

QoewT_606il e LGS SH6vLIL LB® allendasib:

OoewiL6d et SyUialen (palesd SHTTIH6T @ Hmeu(peBUled(hba LOBOBI([H HMeV(LPBEHESHSH
SLSHBULBUMSDE HWILBIHSTT. SMyenidser HBOUTH I6THeT 61 DMPHEILIBH G, CBL DL
wLBBIb  GLlewLll uewiyser Gl e  Cmmg Saisemend  Osmewi(Beiener.  GBHLNL G
BTUIHHe0 STewLILGL @ Gmmy amyewiser % 6B aWSHHTL SNfaldslILBa aEBer. (PEIG
uemifesr  (Tall) (poed eWHBH) GLOLSH sTaurshder smjeniser (t) eem  e11SHHTe0
GBSSILGHBSH (BMIG Uewi) DbHd STyenise’ Gmmouimsd STeulILGLD. SeolLBB  OBL ML
(TT), oLl (tt) GuBGpmfed o etengy Gumev smyemiser @G eumdmWF CFIHHMEUUITS
Soilar smen CasrBrengsed (95Hs SHHHMEL) elaad @ Uamild sSeolijulfluied o eieng
Gumed asmyewiseT OeuaiGeup euemaenws (Tt) GCombsemeuwimes @mbdHTed  GCabl GTengH6rd
Goupul L &(HBlenev) sleTa D SIENLPSHBLILIHS GTB6M.

. &m oumswter STellseT b Gmmg LI B6eT CHTAIBIISBGHE STITEWIOTH 6660l
DM HIGLESHEIT BI6L6VHI BIeLVIGEVTIDT. .L|SH6T 6TeT ILIBLD.

@ uemitler &m GCoumulL HenevdeEhdHdTar STJalHelled SHHaBIFHD HewL umid Gurgi,
@@ uewil WLGWL GeueliuGapg. (GELenL) WLBOBTEDM  WoOBSHSILGHDBSH (LML)
QeuefliLBL U6l gmiE@ Uew (dominant) eremeyd, WeBHSILIGL LWL QOBEE LIGwL]
(recessive) ei@ioyld SiNPSEBLILIBSBSI.

STTENHET  DMASHHID SHTW Hewev o enLwler. GCabL (Hde (UTelledr CF60H6IT) 2 (HEUTEGLD
Gurg smyamiser sHeldseiwrsl Ufbas m Geaumpul L ueil®EhsHSTer STyeniseied @6iml
WLBL @b CaGoEesF OFavdps. Oplewr (T) wBpd Lo (t) sewssiu
HMJNH6T HNWTS © 6ienel. (IPHe0 FhHdH Heolulifled Heir &EIHHEF CaFThbend HewL CUBID
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Gura Beuelm smyewisepd LUMbas ey gl Seeanbs OBl WLBBID GHL oL
SHTOUTHIBMET 2 (THeUTE G 63TN360T.

Om uemiys 6ol - M Cmmg uIEBmen 2 e ddlw Seolly WwBBID SHalHHIl Lflge ald:

Brewih Devewt GIHOTHITEr UemILBemeT LBl et Hevll]  E(HLIEIL  &H6VLIL|  6TeLILIBLD.
OewiL 60, alenguleT MV BEBID aYaISHmHH HT PUIOEGHH CHTHOHBHHTT. (allengduller
BB EhF6T WLBBID LFmTF. aledSHUlT 6UQaID - 2 (HeWIeNL LOBEBID SF(HRIS WIG.

OLDEWIL 60 2 (HeWIeHL  6UgaUlD LOBEMID LDEhF6T BB alenSHUdLUl  STOUTHMS SF(HRISU  6UIQEILDL
LBBID uFmF BB almSUMLU  STaUTHBHIL T  SHeolldend OCFUIH SDEHMIL  (LPY6|HEN6NH
SHETL M SHIT.

1. QemiL6d, (pHeded HMTUI 2 (HeWIeML 6lgaID BBID LEhF6T HB aldBHUEDLI HUTTHMD
ST  SHRSW  agalld BB UFmF BB aldSUdLUl  STOUFHSHIL T H6evll] OFUIuLD
Gurgl F1 gphspdluled dHenlddh DimaisHdld STaUIHIGEDHD 2 (Hhewenl OBE3ID EhFeT BB
AlemBUEDL W SHTEUTHIGENMTHS STEOILILILL . F(HRISU LUFHF BB aledSHUemL Ul HTeUTHISET
Fleb Garaipalsoemev. @FHelbbaH SeuT o (hewienl LOBEID WEhdFeT BB  allendujenL
SHTUIHIGET  @mIE LWiLS STaUJHRISET 6aeb &SHRSW uFmgd BHp  almsujmLwl
SHTUTHIGET QBMIG L6NILG SHTeUTHIH6T 616D HeWIL BIHSTT.

WpFHeL FhHHuUled CHmasiwt @ uewild  seoliuiflwmer o _(hewienl  algel LOEhIF6T BB
alempamensd el WHIHHF CFTdmapsGLubdSHId CuUTHI BTG ISHTET  HTEUTHISHEN
Caprasien. oewer  (PedBOW o (HeWIeWL  EhFeT (9), 2 (hewiewL UFmF (3), S(HREISW
wehger (3), S&MHBSW uFmg (1) BB aldHIEHMLW  SHTeUThIG6T. 6IaiCel & LiewiLdh
sooliflent LpSHCHTBB alldlapw 9 : 3 @ 3 1 1 Eb.

Guopaami  guuieler SIglieLulled LGwILSEHEDBTEN SIJileer HehHHAIenOU|L Id FTTLNensu b
Ca16_Baefled sTemiILBSRIBeL. OdsTTenisen @ealbeuTapid TN $HaldHHaenn LSBT0
SNBSS hHHEGF 6CFeeID.

WpFHev FhHHHUled Cameiw S  uewiyd  seoliuiflwmer o (hewienl  6ugel  LDEhFET BB
alenpamensd Sl WSJHHF CaTdbemdd@GHL LBSHHID BGurdhl BT6IE alHorear SHTeugmiser Gghmeiser.
Slemed  (LpedBBWL o (HewienL  ehFeT (9), 2 (heWiewL UFmF (3), SHRSW eEhdFeT (3), FHHnhS
uFems (1) BB almwdsEnmLL FHTeuTmiser. oG S uamiLs seolilea UnsCasmds aldlsnd 9
3 :3 1 gB.

O uemilyds SevlIiled (LpIQ6yds6iT
Bm uewidh Heoliler @mIuled GILOEWIL 60 SDHBTEID (LIYa|HEN6TdH  &H6wTLpHSBITT.

1. BTG 6UMBSH SHTUJHIBEIT:
Bm uewiys  seolilen  (welsd F2  ghadHuled preng elsomer  Hreugmiser  Ggmesier.
SUBBled 9 SHTOUTRIGHET @HIG LMILLMILD 3 SHaUTIRST T @miE U] BB @BhEE
LWL gID SDIBSHS CPeiiBl STeuTmiseT WLHBCBTH @mIG WLBBID PBHEG UmLLoIb, 96T @k
STeugd LB Brewih @bBmIG UsiLLaid Gxhmenser.

U STeUJBISEIT:
Brewih LS L BEHenL W HTeufmiser GCHTaisler. Sieneu o (Hewiedl 6lgaull LUFMF B
alendpd6ll, GHRSW EHFT BB almdHsel, e @rewiLmd FhpHulsd GCHmepiiw
SHTAUJRIBET SELD.

Oewn_edeir ailgseir:
QUH Uewilsh Seolly LoBpid @@ uewiyd  Heoll GCammHemensefle  SigliLienl uled  GIoeuwT 60

eyl (WeHBwTer  allgHasemen (Pt MeUSIHTT. Slewed  BUOLUTIpg  Goewieder  Lmybufu
Al FHB6T 660 SHIEMLDSHBLILIHB GBT360T.
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PhG Hearemwuler alg:

QW Slevevdl SiFHBwTer Cxmmyg Caupul L uewsemend OFTemi  CamrGrenFHed  FHeol
o ulflser sevliy QFuiwiulLmed weHed &FbHedH (F1) seolyuifiued smemiuB uewy @miE
LIGUOTL| 6T6e0TQLD, &TeWTLILLTS LIewil| @(BhIG LWL 6Iala|b DIenpéhaLILIBLD.

FaH3I1 Ufsedar aldh Sevevg Gl (hoefer SeoluBp Hertenouler ailg:

Goupi' L. @ Gy  smyenicdel, £36IEeT  DleLeVGH  DIeLeSLH6T  Heolulfluied  EenenTS S
Camewih euluBl Bumgk SleveSedeT EH DIBBHIGEHD  HEULLIMHLWITID Q&TBTS  B(HhH
Cxi Baallar o (haurtdasdhHar Curg selsaHt Uihs @67 @m 9omsd WEED @
BxL_BHG6T OFe0dMH. B STO BHNST HTU HEEHD HIELVHI HEULILBB  Hetewld 6l
GTEUTLILI(BLD.

gmmien) @smiGHelaEr alld:

28y FLWHHO BTmih Sevevd DSBS GoBurL Ceumu L Gmmg uewiLseT UFTDUMWILTEGLD
Gurgl, BeouBenpd SULULUGSHIHID a1 DeLeVH STTewlsel @ GCmmg wBOBTMH GxymguL 6t
gnmian Q@HImIGSamer. DHMMeOSHTe Ll LewiLiseT Cameimidleier.

&CrrBLTCambas6iT, 19.616i.6). LBBWILD IetTHei:

weld o 160 U Wevelwer GCFe0dHeNTed eIl  ealleum  OFeLelal o LI S(Haleibd,
&CImCGnGambse 6l  DIMWHSILGD  Ooededw!  HITeL  GuUTEB  SIEMLILSET 2 6iT6N6l.
aumeLBLWIT eTediLieuT 1888 b ouewi®, GCITCLTGaFTbSH6T 6l  OFT60M6V (LPHEIT  (LHFH6VIED
2 (HoUTSHEILILILIETLHS ST, &GmGLTGa T 6l 6160TLIGm6Y urgbufwg SHB6UGLHEN6EI
2 aTenL&aw JUl CUTHeTsmens SHealashCsh OBTeIL ne.

19.6T631.6]. emeu (1o opdbend eyBum Pudbeid oblevd) © efenS&H W, BHaFH ROBISF Si(HEwTL
GCImGurl et Bewwsenend Osmewi I QummeT, &CImGuwrGambd SuGW. @ GMIUILL
UBSCHTBBL LWy SLSSUILGUSDBGHE —SHTJenIoTe  19.61600.60. aledl UGSH, 361 LS.
@aleurm Menid  GCITCLTCaTI @b GBUILL  SwallHH60  DMIDHSHI6TENR.  DibHSD
SmwalL b “Geordherd” eIl DIMWSSLILGHBHI. GFed LIfiHedlevsst Gungl, oleideaied o eiten
IS H5BHUNHT DBSHHBSHD HMEV(PMBEHEHHGHD HL HHLILBS G360

&CrrGTGamd SieMIDLILY:

FCaxrafl GGG I9BH6eT oIaGIB  SDMWHBILUGLD DIWIH @RHH DMPBM6N 2 6iTeNL Sl
Owevellws, MmewiL  wBmID  HTEL  Bume oEemwlyFeT, GGG mbaeT  sTETILIBLD.
Cgar  GrmowT, GSyewih  GCIMGwlyhsmenud e  GBEUILL  yetefulled  @eiImrs
BememisHBE. @alteurm GCITGWLI®BL, HmE@ Gured &FmULiulL OGwedelw  GGyTGLomestiom
61 SIMOLILITED el  GCITOTioT H&T (P BNSHHMBESLD elewrenwiBm  Loewll  GuTess
GCymCGumiwisemend OarauiBerengl. GOImGLTIGFTbH6T 19.61601.6), SyT.6160.6), GCITCLTCFTLD
UremiseT (afleCLmer  oBmid anfledCLTar  SleveundHemer) WLWHBBID oo o Geord SNl
aFwaBmBs  CeTmiLgl. @bhsl  yrsnsel GCmGurnGsmbd slLenwliiBg oLHTILTS
allemhigFaimer. @m GHCITLTCaTD HDSHEWIL LIGHHHMET 2 616N SHHILIG).

(PSHGMIDF  Si(HdHLD:

GCImCGunGamble @yewi(h SHIMISEHD @ewewiufd  LeiTell, (PHEBTMOF  F(HHID  HIGLVSH)
Cgearn GrmowiT ou@b. Oged Ufgeder Gumgl, eOengsd BHITH6T  GCITELTCFTIDSEMHL 66T
Aemewiuld LGS OFer Cymowm Su@Lb.

BUHILID HlenevdF IiHEHSLD:
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oo  GCGLnCambaet gBHeID Hev UGHDeML @IEWILTD HEVEVF  Fi(HEHBMHIBEMEULD

CuUBPIHBSGL. BbHI UGH o LHBU UGHFH Devevd o LSHoMml o (HaurdGlh UGS
(2_Lamalled 2 I &bl 2 (HeUThED) 616 DIMPHBILBH MBS

Le@eomibluir:

&CrmBrGamiler @mIFT UGS 1CeomAwT 6l DDWHBLILGHBH. GHGITGLTCambe Eyewi(h
BIONBEHD IHCTHTH Heilewd o emLwlel. BF SiHHe0 o 6iten  GHCITGLTCFTIDSH6T  EITMIL 63T
e Cameaumsdsd HBEIHMH. eComiwiT  GCITGLTCaTbEEnHE Heolilsh  SHeTenLOemL
oefidait ugmoflsapgl.

FTLIQ6M6VL :

Fov GCmBLnGambsefe @ (Wemeruled Hewi G Gures SemewIwBIlL] STenT LGS MBS
Bbs ety FTLIgemeVLl 6Tl SIMWSSLILBHBEHI.  FTLIgemeL LI CQumBmIeTer
&CymBLonGambmser, am - G&GmGLrGambse (Satctromosomes) e IHLPSSLILIBS STB60T.

e BeumLOIWITSH 61T RIALIIG QFe06\l 60T (LPSHIENLDEDUI o MITHSHID BIQ BN RIBENTHF
OCFWIEOLIB S GTBET.

leGeomilwitaelt, GGrmBnGambseaiiey SmemiILBL UTEHISTUY BuydbefGurenL . G TLTeoufleng
G, @aloeuTH (B gL UGLUULWWD CUTHID Siemeu  GBIHL  DienL 636
eGeomAwiTde &b GBPH, HhseT GCeuemevenwtd OFwiw (Wwrd Curgl, CFa0H6T
(LPSHIGNLDUIGNL_UI ST 60TLOT Sl 63T 60T

Qe Gymbwfer Bemevdsd gmbu &CrmBrBsmbseier euemasDsir:

Qe CrmiwT  SmWhHHHBGL  Hwewdd  gbu  GCmGurnGambden  BsomOFe M,
915CymOFeiT_ M, FLI-GIoL_ LT QF e’ LOBILD QL OF 200 () 6T60T
UM SBLILIBSSLILIL(H6IT6T60N.

eBeomgen Md - OQFa_ogmoiwT @GGrmGurnBambe @@ (Wpeeruled STaILGSBH. Eeneu

Bxmev auga (&GymGLTGaTIbas6IT

91&6CITOgFa fled - G CGrmilwT @GCymGurCamliar @ (PeardhE DHBeL ST ILIBGEUST6L,
QU  GLeOLWTl  &JUD @@ BHwiL &SI GuBmeTen Qeeuuwjd  Camed  eugeus
IS G EEHhED]

gi - Owlrr Ggenfds - OgeGrmiwr  @GCmGurnGsmber emwWHHBES  DIHF60
ST ILGHMS. 6leiGal DTewi(h FIOWMBB SIMISET 2 (HauTHSMer. Senal | algeu levevg L
algeusd &CrmGom@aF TS 6IT

Quirr Gsaiifed - g CGmowT @GGymGurGamiear mwwsHHe0 iMWhHH @Fewih &L
HET(LPGITEN HIMIBHEMET 2 (HaUTHGHHBH. Bevear ¢ eaugeud &CrmEnGambaei
uewfiiseflenr ongrienLuiled GGymGTBambamefler aendHaIT:

wBasMBum ys  GGImCGurGambser, o GL1Ggmbser  wBmID  SHEOCTGFTIDH6ET  6T60T
UMBLILIBGSHSLILIL (HETEIT6.

2 L6d Uemiydemen  HiTewulb@Gd  odeiidmentl  Gumbmleenemey oL GLTGaFmbseT (2 _L6»
&CImCGnGambse) GWD. et  BBID  Ouewt o ulifldeT g eewienibamdulsd o L 6d
&CrmGnGambsenenll GLBBIeTETET.

T o ulfluler utelendHems Mmitewulsalam GCImGLICFTDS6T, SIEVCTEFTIDSHET  6TELILIHLD.
BAemeu LTeL GCITCLTCaFTDbH6T DIeL6VEH GClamL 19CITEFTIDSH6NT slaToyld SIEMLPSHSLILIHS GTB6MT.
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X— &CmGunBsmbaser wmmId Y @CrmGon@ambset e Shauend LTeL GHCmGonGamibase
o elieenl. oaflsr @andHHe0, opemidel @ X GCIGIGsmemwwd @m Y &GCynGurGsmeniouid
GuBBieTemenT. GUewIHeT @Jeni® X GHCITGLTCFTIDHm6NI GLIBBIETETETT.

GaMGwrenL 1 (Karyotype):

abd @ GOUUILL eumuwb o ulflabdBelh (alevmE Slsvevgd  SHTeugd) &CmGrGamb
oTewiedbemad  LMSlelwmed o 6Tengl.  @6albeur(h Walgh OFsveded OCurgeuts 23 Gmgmg
&CymCunGambser o sffenierl. @FHled 22 Gmmg o CLr@GambseT oBmIDd 23 eug  Cxgymg
81,60CeuTEFMDH6T D66V LITed GHBITETGFTIDHET GLESID.

QUTHIeUTS, LImeL B 16ILI(HEHHLD QauIud o uifenmaigsereor, 9 L6 QF 60566
&CymBLnGambser Bmmgsetias @LD CuBBieTeTer. @bs Hemev & ul Hevev (2n) etenr
SImWSBILGHEBH. Aalauifleamss o BusHsd OFuwd Eabgesellsd m &CImGLTGamd
OamE@UY WLGL @Lb uBpeTg. oG @1 GFassT BB Lul OFedssT (N) 66
SIMLPSHBLILIB S ITB6T.

@i o ulflarddled GFed 2 L smaled 2 sen GHGymGnGambseier eewienlbens, 66 LOBEBID
augeud, GCaMGwrenLll erLGHBE. @ FBPesdHear CalGumemLll euenguL  allendsid,
Bulwrdymbd  (idiogram) e  S@WSSILGABH. < BF0  SaTHSH G LTBlenev
&CrmBrGambaEnd  @ddHemaaurer GHGmGLrCamd GCmmysenms SeuBpler [HeNbD, HQLDET,
e Grmbiwfer  Hlemev, eugeud OBE@ID L  UewILsellet  @mmiG euflmgullsd  GLLb
CuBmieener. LUTeL GCITGLTCFTDH6eT Beusuflenauien @migluied o _sitermen.

19.6T601.6]. SJGMLOLILJ:

19.6T631.6]. 6T&HILIGI LOJLISH SHBHEULSHMeT 2 _eitem &l umgbuflwt GurmeTt. &g &CrmGorGamidest
e (WdHwd gpr@h. Gmwed eutlger wwB@ILD . .LUjmeaided &fles G Geuefuill L
19.67631.6] @iler (ULfloment Sjewoliy, GU(HLUTEITS GBBISCETATETIUL L  19.6T651.6) LOTHIT  SLEGLD.
Grmereler . .LymEIsefer oBmId Gerfled ellsvdleterd o &HCwimflesr 19.6161.6. X AT alefliby
allevded Suuiailer SiglitemLuied 19.e6rgaller (wluflomem worgHflenws et ger wBmId  &ifld
GleueMuilL L eorf. Bluyderd SILOleLmIH 61T 60T CLP6VS Fn B SiemLOLIL Lms) BeuTaseres
semiBLIgLILEemeTl LTl (B alsons 1962 b Wi WhSSHuSHBasTear  Crrusd Lifls
BITHEHHG UPHISLILIL L G).

19.6T601.6J. ceudbamMlel Goug) BemuiLy:

19.6T601.6]).  eTaiTLZl  LOeLedlWwel  Bemidbamer HlupdbelGurenL BHenen o eatendHw Wl Guflw
(pedamp G, e  @g uted  BuysefiGurem®  (poly—  uev)  eteveyd
SIMPSBILGEBSEI. @euGeuT(H HuyseMCWITENL BHEHLD (LTH FnBIHMeT 2 66 SaUIgI.

1. @ FTHHMJ (PevdHInBml — lo Y SHFamgGumed FiToHsemiy
2. @b eNBLINIEN SHJLD
19.6T601.6]. @1l6L ©_6T6N MBL T STIHIGH6T B(HEUMSLILIBLD. Dienel
1. Mwyfese (DIgeneatedl LOBHILD (& 6UTeneT6N)
2. Ufdlyeser (gl CLrdlem wBBID e»dHLole)
3. @@ umedBul CETGH
puseiCureng® wBEXID BuyseafGuirenL B

PusaiCureng® = e»BLINMET SMID + FTHHeNT
pusaiCurenL(p = pluydbeiCGureng® + umerdGuL
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@b Gupmieten Luyfetset wBmd LMblgesendsd gnu BuydselGumeaL BaeT 2 (hHeuTsaiser.
T a1 LoBpId Siflddler 19.6161.g. LOTHI:
1. 19.61601.6). cPeVHInn BTewIB UTeIBULHaMCUTENL(H EenLDHETe0 LS.

2. @b Oowser BILMOLEF  FHET DL 2 (HUTHGDH OBl  BelalenpH6l
QRBIHOBTEIW 6IHT Bement GUIGOLIL 6T IHOTHT FHenFseiled GFe0a 636

3. MOWSHH6O 2 6TeM MBI  HMIHIG6T,  FrhHeny —  umedBul  CEHT@GHIH UL 6ot
BwebHUILL BTl BhHsd OHTGHHH6T 19.6163.6). allel (HHOBIDLITS ©_6iT6N6n.

4. BLINEGT SRS Qo BIHev,  LIOUTIPHID @B  GSBPILILL  algH3G06wW
SIDHBSHI. SIGNa! GTLGLITIHHID HOBL TE6H LIen6mTLIL|EH6NTe0  E)6w 6001 B L ILIHE eTBeT.

o oumaies  (A)  eogtaia  (T) rewih  »anlymer  LImenilisenTed
BmensaliLLlBerengl. (A =T)

o s BLrdlar (C) Goanmma@iLear (G) cpdiy  maBl e  LIeneauIliLiserTed
BmemaasiiulBeigl. (C=G)
BHBMmBL BMMBIHED BILIL STJ SHeWBIHE0 6TTH DIMPSSUILBSBH.

5. WBLIME STIRISEHHEG L Cuwmer manl Jmer Lleeolli] 19.616n.6. alBg bHleneolish
SHATMOMWSH H(HSBS.

6. BLewLs Gme oewwlifen @eiGeurd smmid 34A° (3.4nm) seneleonesl. @ (LD
SBBIEL LSS ST EeneniHell 2 6T6N6l.

7. @rlewL &  FHimefled o eiten  HluydelGumenL (hHei  LTerdGUT WL 6TerOLT  LileneuurliL|s6nTe0
QEBTH  ESen6mTsbBLILIL (HIT6IT60T.

19.6T601.6J). @I IQLILITSH6D:

19.6T601.6]  @TLIQUILTHED 6l e(H CFevedled HewLOUmID SugliedL§F  GFweoLTBH6Ned @6yl
ArlunTsHed  QFweoUTLI9esT  OUTIDSI  19.6T601.6).  (LPELHEBI  HT DIMWLIML  @R5HDH  [HHEVHENENT
2 _(HUTHGHIMSE!. 19.61601.6] (LPeLSInMT BH EWPSHEHD BIFLIL ST  Eenewidenenl! GLBBIeTeT6.
QalOeurm  @ewwuled o eiten PuydalCGuTemL(BEeT  UHw @ 2 (HeUTEHEG6USHBBHTET
SHBeULHMET  lelbdlaipert. @alleumm (pewm  OFed UGLUmLWD CuTupsid Srewi  Gsul
CgevpEpD HTWI OFed CureaiCp sflwmes 968z WWIIWE HBHeueoHM6NL  OILIBHIGTENE.  1Q.6163.6).
@I QIUTHED SLDHHEWIL [HIBHLD6DHENET 2 6ITeTL B

S liurgeler T &asLb:

19.61601.6). el @M L LeTaluled @rluliunged OHTLRGSHBH. Db LeTailssT GJLigliumgeo
CHTLMmIGD BLmFHeT G BIwih Sewsenpd LUMba el alevd SIblsHs  SUierefuled
I IUTHED HMel 2 (HeUTHBSI.

19.6T631.6]. ceuEBInml LIMge0:

A lUTHe0 OHTLEGD B HH60, anelBxsed 6B OHTH EemenidBgl. CamedGserd, 19.6160.6).
ol @rewih Bevwdemenud LIfesasma. CLTGUTRCFTEWEIed OFBTeH @I ilirged  Semeuuller
BB o siten @yl s GFmewen Uflsa, Sewen fluyd GuTs gBULL  (PBISHEOHMET
pEGIBH. UMbhs @elleurm 19.616.e. @edpud LHw 19.6160.6). DewpdsTenr  “orHfl o (h*
(template) Gureim QFwedLIGES G360

SifT.ei6iel. LNenIdT 2 (hHeumge:
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oiT.6elene.  LengoT  aidiugl  SiT.eleng  HugdefCumenL (heefler @b Al uGH LS.
AL IUTHO CHTLRIGLD BL HHBESG DIHBHD 2 66N 19.61601.6). OTHIT o (1, SYT.6T601.6). LlenILOenT S
BxpmBmIelSH B

CuBCoTT GevpuiledBha UFHw By Sepuies CoTBBL:

oiT.6etene.  Llewyof o (heumerr L&y, 19.6Ter.g). UTeIGWETed et GETHUlET o FHalu L e
pusbeiGurenL(hdeT CardaslLBaamer. @aldeurm GuBGBIT @wuleddmbaid ydHw Byl
19.6T631.6]. @M © (HOUTHBH. LHU DD 2 (HeuTHED @BenBdh HmFuled Henl CUBISBS.

RT@ewpuied, Csul G CHTLIFHwTer BpUITs 2 (HauTsEILUBGHBH. B U BHLEHHID B
(Leading stand) eten siwpssiLGaBgl. wBCpTT Sepuisd g.eereg. alar FBw  uGHsar
2 (heutssLILGdamer. @b B Uasnsw o (lagging stand) eer  SienpsslLIBGEBII.
19.61er.6). alem FPw UGHB6T, RPHFTH  HWIHH6T 6160  DIMPSHBLILBHIBET. b  HIWIBHHENT,
19.67601.6]. 6VIBH6eL OBTHWITED  G6BTNSIeN 60T BLILIBHE 6FTB6MT.

@rlplursed  sveuuler @@  UdsSESEHD  GLTbeed  aaiB  @LHFHe  FhHEHGL  Cumg
@I 1plILTSHe0 (P BBEHI. SILRLUTSH CHTLMIGL Haevdd 6HiTd Homauled L Tidererd
o 6iTengl.

19.6T60T.6J. a6l (PSS UISHSHIGULD:

e Bz WINwW  HIeULBMET @M  HMUWBUIIBHH @ DBHSH — HMEVLPBHEGHD
BLSHHIH MBS

e B5 UIsHh&EeT 2 (hauTdssHBEesH CoHmeuwman HHaI60HMENL OILBBICTTSI.

o o o ulflaisdlen eueniidd & wBBID eumbalwed OFwedLThEHMmeNS L BLILGHHBBSI.

umeSlenr [HTemTuILD:

SHEYBMB (WLewL, SLewl Slevevdl Ouewt o ulflwns euenT&FflwienLeug LTelled HiTemTuD  eTedLILIBLD.
@ o ulfluller uredemd @&GymCrGambasenTsd HliTeorulds ILIGSBSHI.

el Hened Lmedlenr mHTemruiLb:

welgeled o sffern 23 Gxmg &CymGnCambsefled 22 Gmmg o GLnBambser wBpID 1 Ggmg
(236ug Bmmg) umed GCITGLTGFTE6T eaiLmS Henaialed Gameren GeuemiBLD. GLewr CaLSL (HH6l
Slevevgl WL Gaevser @By ordfwmer GCymGLIGsTD Semwlemul (22 + X)  GuBBIeTeTe.
5066, walgh Barhded Ouew o ulfleer CamTCGLICHL IS SEGLD.

et G (hEelT Slevevdl albHamidbHeT BTeni(h eUemSBLILBD. BJewi(h 6enHEHD FOo alddHHd 60
o _mpeaundemer. e (22 + X) @CmGunGambsmer 2 eLw ealbsemidbser BB (22 + Y)
&CImBTGambsmen 2 mLw albhHanbssel. Wwald Gashdled Suemiser Canl Crmésiii s erer
SIMLPSHB LB ITBETT.

e  (X), X = @CmBunBsmd OsmewiL  albsamGanh Smeanmbsteo, XX o ulfl  (Guewr)
2 heutdpgl. SewiLd (X), Y- &CrmGunGsmb GasreniL albsamiGan®, Smenibsreo XY — o uif
(DLemT) 2 _(HUTHBSHI. HHwdH 2 (HauTdGh albhHamniGel, GWhewHulsar uTedardHma BHiTenrullbamgl.
GWhHmBUleT LTelleshend BiTeoulliuged HTUISEG ealaldHll LMIGD Ee0emne6v.

ateueutyl  GHCrmBon@amibae  LTedlenr HiTewiulHsHedled UMIG OFBTeTHlemen eleIemSHLI  LITTLIGUTLD.
22+ X) oemwiLd (22 + X) elbgsameear smopId GuTews OQues  Gbams (22 + X)
2 (heuTdIBgHl. SIeWiLD,(22 + Y) albHeamo el smapId CuTwws o Gwboms (44 + XY)
® (HUTHBSI.
FBIHOTBMBLD:
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F@eTHHIT  eumomTddSwmem, wremwev Gry LMAbGITed 6uend  FHTauHHe0, SHMD  HWILBIHS
UBSCasTBmL uewi wiBphisefear onglientuisd 1901 oub e adlwyGast 1 afifled ereieuT
“‘FhFHoMBBL a8 CFTevemey DN PSLULBSHHSIT. LTDUDTLTSS CFHTLTHamgUl, Hlebyer i
o ulflufler wyyt Gureflsd (DNA) Hebyenr gBuBL WIBBL “FEHWTBBL” TeTILIGLD.

FhHotBp Brewi® eumalIUBL. Dwet GCITGLTCamd FEHTBBLL WBBID 23681 FHHOTBMBLD.

1. &CymGwrGsmbd F@HH LOTBBLD:
&CImBLIGFTD ML  DleLevG  elewTanldBmBUlsd  gBUBL e  wIBBD, GHGyTGLTGamD
FHHOTBBLD 6Tl SHIMWSHBLILBHBEHI. BFH6 alleneTeuTs SHDHHEWIL HenevmeT BHTEIMBeUTLD.

1. @CmGwrBsmd Semiiled gHBUBLD LOMBBHIGEIT:
CQurglauts, OFed ULl GCurgdl gBuUBL SHeaupisenTed  GHEITGLTEFTD  SemLOLITeD
rBpRISeT  gnuBseamer.  GGITGLTGsmbsefled gBUBILD HHBMLH6L, BT IQLILITSH6V,
SHMELSLD OTBMID B @ OLWTH SpFweuBpsier almeneurs sdarderlen  oTewemnidhend
LBBID DIHWLILTED WIBBL gBUGSBSH.

2. @CymBrBambd erewieniibmauilsd gBLEBLD LOTHBRHIGET:
Amel, @ OFeveded B beuBmeTen GCITGLTCHTD elaueanidme DHBMNHHO DIEL6VH
GMBH60 I WUBODB 2 6TeMLSBWIGH. @G ueiow  Heweo (Lemmuig) et ILBSBSHI.
Lol Hlewew @ eUemSLILI(BLD).
1. wilemmuig 2. Sty Llemmuilg

upLilemmuing:

o ulflser eupdsorer Smww (2n) GCrmGurGsmbsmen el oiHs eeamanismasuisd GLBEIsTEN
Bemev  wyflenmuily eleor B, e 2 ulfl  epsim  eBedpLw  GGITCLrGamd  OFHTGLILBMENL

QUBBlBHSTEO SiGI (bW Blewev (3Nn) eeILBLD. (WWDWIS STOUJEISET LOBEBID 6l 6VEIGHS6IT
CuTgieuTs VL HHSHAMD 2 enLwemal. e o ullfl  BIEE egBeBLWsS CHTESGLILSmeNLI
QUBBlHHSTEL DGl HIEIOW Blensv (4Nn) 6IRILIGLD. BIGIOU! HENeVd STEUTHIBET HETEHLD LILdbdD
FlQuienel. goeeied [BTAIOW  Hewew, OUEHLUTID Slenalled Guflw LD  BEBID L dHemern
allenerail &G Lb.

SienLlenmung:

CaT@ULIe0 2o 6o  @6iml  Slevevdl DSBS OCuoBulL  GCmGur@ambsmen GHH60 DIeL6VSHI
FmBDHUTH  QUBIHeL SieTutlenTuiyg eeILGL. @ e umaslUGL. GurGeamGsmd  (2n-1)
geryGamd (2n+1) wBmId BHeLeIGsm (2n-2) Sjesuyllenmuiy HeneodaTear QLITHeUTS SSIUILILILL
aBSHBIHHTL(B Wwelpeaisd gBUBL Loyt Gpruis sl ey (syndrome).

Leyest Gpmuis sl (@ SIBIGW:

Bb®H Hemev (WHT (LPHEVTH 6OTHIGL G L6 edT 616  LO(HHHIUTT60 1866 SID ewi(h DML WIT6INLD
sl L. @& 21 eugl GCImGwrGsmied @ FmBHe0 BHHL GHGITGTGHmDL (21  eugl
engGamill) o e6itern OJLIWIEL Hewev SLGLD. WeTeueTTFS D GHBUTH, SHTOSHIOTET 6UeTTFS, BHL HMd
b LITFFenendell, Leaiaiomel Hmd Senoli, uUmTened wBmid GslLed Gmpurh islulenel
UTHSSIUL L GHmBHH6MLLD STeor LB F6v HlenevaseiT.

2. gt 9IeLeVGHI Lisiterl FHIHLOTHBBLD
Qm Deier BuselCurenL B eauflengulsd gBUGBLD LOTBBRHIGEET 2361 FHHITBBLD GTIILBLD.
QW Slevevd  DIFBG CoBuUlL  ELIMeT  SMmEGeflsd  gmuBL uHSH  CFuIHev,

BHBLMLH, DMLFCFTHD DIGLEVFH HEMEVBIPTHED DI UIUBENB 2 6TeN_SbHWH. 23eisberle0
gBuUBL WIBBL @ o ulfluler GuiedlsE LIBTT UJd 2 BUSHHE ubleudHsE Bl
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Qmems Mefled gBUBL HleT 1IBBHSTL SHIT Sifleutet BrsHs Gamewsd CHTUI GBUGBSHMBSI.
®bs el gmuel  wiBpL, anfGr GGl  cpvdampled 2 6item LIS LG U6
Sded  IBBSmS  aBUGSHIBBH. LTS peoddafied gBULL  IBBSSemed, Obd
an3Buom@Benmlilemenids  Qamemi(eiten  Heully @rHEH OFeoder  HHT  SifleumeT  augeIHMBLI
OLImIF a3 60T.
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VG — 19
o _uifler Gaxmbmupd uflewimopd

SIB(PSLD:

o uiflemiser selbaieuomer UsmiLsmen QUBBIHLILCHTH Sienioli] BE@ID GFwWeLLITHH6MeID
FHHIBEHHGH6T  @BUImMUWIUD  OeueldbaT. Baamear. GLaID Siemeu  LIGT(LPSHSHSHETENLOU L 63T
Gxmpmd  wBmIb ufleumod  OFwWed (PBHEHHEG o LLUlB QuBmsCWT®  FLopleneolme
OaTLTenuuld  ugmofademer. SBEUTMSHW  Henevedwl (PUPeOWLWTEL  Lfhgk CETeTeusB@Gd
FSLbH HTLHMBSI UBBw  onfle] IMBWDLWTHSH  6lLmSBL  OILIHLDLITETENLOWITET
ufeToSHH ST FnpIBeT o ewiThplidamer. Loluled GCxreamiu &meod  (PHev o ulflemisel
QUL  LTBBRIGMETF  FhHddlemener. o ulflamseier  eugeomm QTG  FwBIHEN6N
2GS Sienel

yufed o uiflemisefisr Cxmbmid wBmIDd o ulflamsaiear CHTBMBE SHTEVD (PHED DieuMSe0
gMBUGBLD LIQLILIQUITENT LOTHBBRISEDHD HBHEUMLOLILSHEHHSTET BHIL LI  (Lflewtmiob)

yolullesr CapmimLd:

o uiflemseier GCxmmmd ywuler CaHmBmsHCaTG  OHTLTLmLwWH.  Oumbeugligs  Camum@p
Sl P& CHTBBHMme alansGIna. BHCsT unh, Slewild eF um Geugliiemed 15
Mevedlwest  oLemiBaEhdHE& (Weil  Camamlwstes  (WaTOTNEBSH.  SIewiLoTeidhl  alewniLiaIseT,
oy Gusmser wBHBILD SHTHS6MEMed el  all6WILSET LWL 6VMIBEN6NT 2 6IToNL SHHUIFH. UM
Guamiser smseaie FIL almg STjewiors CorsHd Osteiensd OHTLBIS, DiemIHEHEN6NULD,
FHBETBMEMUD o (Haurddler. SUCUTH Gl  eWIL6eoD o (HeuTdhl B(HBHEVTD.  DIeWIHH6IT,
s HF6TH6T LBBID 6uTl] DIBSGH6T FHenmmad QevenihLH CoTeisenen 2 (HeuThS 6.
@emeu Lmevaull aflewilesr SHlyefled Gful ewIevHms 2 (HeuTddler. gmsh@GHampul 4.5 Levedwlesr
W BBEDHHEG (Peotarimed Ll 2 (HeuTdh @HSHHe0TD 6ieid SHSLILGHBH. Yl Cxpmeirmi 500
WlevellWwel LemTBhBEHSHGSL Lt o ullflenmigse GHmeiisleor.

o uiflemiseien Cambmd LMmBlw BT uT@GS6:

o _ullflevmiseriesr GxpmBmLd LM allend@esHBETHLI ue0Geum) G umhesel
Warowmpwiiiu’ (Betener. o ulflomsellesr  GCHmBmL uBBlw  &HHSHIHET  SLDSHHEWIL UTH
SIENLOMHSHIGTT6ITEOT.

fmpiys Cambms Gsm um:

BeHmBHSHlerg  ouleveien o ulflemiset wmeyd e Osuiels usLl, GCoaib &LbHS
BTVHH0 @ GUUUILL CrridHed FLHS BUBMSHEG SIIUTBULL Hepaler STyeuTaa|D
o uiflemser Gxmansl @mebseord. o ulfleamser Caramlugselmba B euemy SeuBmled 6hsH
LTHBBL gHULATEIMEL 6B HHHMS BFH aedBISHIBBSHI.

&w uenLiys Casm_ur® (2_ulfledd Liminy):
@A&Csm M igery o ulgsp  QuTmLseMed(hbhah SHetanFamswns o ulii Coramlwgl. Wearselr

Gampiled GHHHID, HEUMETHET FJLOTET LoawIewNed EHbHHID, UFFH6T SPGWL CuThHL H6fe0
BmbaHID CHTHMBIWSHTES HOLLILIL L .

o ulina dplys Casmum®:

ormuiled umerdLT  (1862) SjeuTdefen oamsliiy (wWalkphs o ulflwed SHbHSTE o Ul
Camemwgl. Hml BHFSD CFwiul L, STHEIiUSTS GHBemauulsd @mbheH Fervl Heriled Embha
2 ufit o (HeuTEHaledenen. LT STBMI o L LUGW wBeBTm Ghmealulsd @Bhe el Seifled
Amba yHw o ulflemser Caomermidempen 6T6ailmd HleHLNSSHTT.
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Campis SHrs Sevevd STevlld GHTHMBLD:

yalédg onume aleateueiuled @mba o ulT Caramiwstes @mib Hev  Sipfialweorenitael
HHBHHIBT. BFHeaig, o ulflar oevsrer  eOBUTTHeT (UTeTeLOUTOWT) Yol o efferfilL
ueoBeup  CamedEnd@ @LwmBpld Gl L gl oo eumellwed  SIlehTHeT  DeIImID
BDEHHBHMHD 0\5HT6u01(HETT660TT.

o uiitsefler Geuglli LifleormioLb:

BHsHHMS @uTher (1922) wBpId amTeoGLer (1929) &FCWNT OeuefullLert. @geLig,
yalufed meveyd @Gloads@ gmbu, OsTLTsfwmen Geoudl alemeser cpeoons o ulT Cohmemlwig)
aIB  HHHMSH (PTOTHHSHIT. (WHedev Camemiw o ulT gnosaGau @Ambs o ulyss
S (LPVSIMIH6MeL DHHSH 2 (HeuTd E(hHHe0MD. Bd HfD cpeudInmIbeT LevGeuml Sl
(PVHFIBIHET 2 (HUTH Ul UGHHA. BHFHMD (PeUEHIBIHET FnIPld OHTEGHHH6NMTS  LOTBBLD
SmLbH o ulisemen o (heutddler. o ulflardhdlear Capmmmid ubpBlw  Geudlll  uflewTmogges
BT H(HSHHIHH6IT DIMEUTTEVILD GJBMISH OBTETETLILIL L 60T,

UBsCamhmelulsd WBBID 2 LB Fpfluled FTaIpIS6:

&Beurgl eurepd o uilflamseEpsE S CuWTeT CHTLTLSM6T Snilbhdl SHeUTLILIGHET (LPeO(LPLD,
SPbaellL o ulflamsepsd oLCuwrear @BBIeLESmeT  CHTLTHUBSHHIEUSHET  LPeO(LPLD
uflemodemsll uBms bapral yfbhs OGsteremneomd. o ulflwedler LsvCaum sienmaeiedmhal
FwLHFH FTamsepd o ulflamsendd SmLCGuuwmesr OFHTLTUSmeT SHAILSTS 2 6iT6rel.
Smaisd o ulflamsepd Ourgh  (WaiBamiTseaied @Qmbal Camaiblear o8B SHHHMS DF
FneipIeeT  ouFMedHemer. CFTeoeuulfiied greipiser, SHBSTL UBemauseler CaHTBBHIBES
SLSTILOTE 2 6iT6IT60T.

UBs5CaTHBmelulsd LBEID 2 1L BBy FTIBIH6I:

o uiflemseiear LUBSCaHMBBalWe wWLBHBID 2 Laddmplued slweaBtear QUG  ouule|sein
Slemel Flev GUTGleuTen LIewIL|EBemenll OLbpieiener eleiLend OleueliLI(hHId eiper.

S @5 2 [BILILS6T:

@Gy wrdflwmer &m euenTdFd pewm Oamewi, Gurgieuter (paiGammiTsaid Gmba  LOJL
QUPWITE o (HeuTedl 2 MILLS6T, DMWY  @5HSH 2 MIIS6T  eleliupd.  UTeTL 19&6rT 6ot
(PATDBIBT6OH6T, DL  @5HH 2 BIIB6T UGWD. IBSHSST LTS OISO Db,
Lpemerulledl  (LpeiIeImIBTed, SHimGBusHSHer  SHIBUL WLBBID GeueTaurelear EnBHme Lsluleme
utidsd  GeuaiGaupraabd, OeuaiGum umisamen OCFLIMSBEBEBUND  HBHEUMLOSBLILIL (HEIT6NT6MI.
LML DeuBMelr  eueniT&dFd  (pedpBuld  eTeubL el SigliLienL.  Semwlild @Gy wrgHfwns
o _GiTeNen.

CFwed @5 2 [ILILIEH6IT:

Cswed @& o miyser umids @Gy wrgflwmseab, @Gy wrgflwmer  Lewlsemenujb
CauIFaSIBer. SLemed Siever GeusiGaim algwTer CHTBMLD BB H(H UeNTFS  (LPEHBBHEM6I
CBTERIL HTH 2 _6iT6IT6T.

6IFF o _[ILIL|H6IT:

allevmiGaaier o Leled 2 6o o (5 euenT&Fd Geasiw wBBID BukeTsh Heveoulled o eiter
2 MIIYF6T, 61FF 2 mINLF6T 6lel DIWPSHLILIGSemer. OHTLTMLW @@ Fev alevmigseien,
®6x o mIlIseT HIMTS UNMTFFWMLHSHID SURIGD Heneouwled  &Tewrl LB ImBen.
GL6VGUT60,  Hewlemwienoll  LIL6VD, 6UTed  (LPeTOlemeIdL], SHewi(heul  eTbLlel  6umed LGS
S FWenel LelgHeied TG Fev 61FF o mINLH6T LGLD.
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(weiBeurm Liewy LB &

Fov o2 ulflzefled SluBplen cpFHTemHWTHelles LemLseT WeniBL GCHrermieug (Weir@erT LiewrL
Bl aeiuGdsgs. UIBhs GLbHoSHMND STILILBGLD eIenTFFWMBBM  6uTed, Welld 2 L 6O
wweugid  sILTSHwmer  Gymowd  Cumeipeney  (weiGemm T uewiy WS Fdsmer  Flev
1B SHBISHTL_(HBEMTGLD.

SHANWIG FTRIDBIBGT:

OeueuBoum elevmiGHHela UL GBS Smalwed Syuieysme, uflewimon UBBW  SHHBHIHEHDHE
FHTOUTH 2 6T6Ne. L6  (LPHe0 LT I9H6T  6UD] DIDTHH UMD  H(HbHDH6IMeT LJLDLI
aent&Fd mewev @Gy wrHflwns o etengl. SeuBpler  Aplgl  uewiysefer  Ceumm® &
auenT&Fulen Libensdw Henevseisd gBLBHMBSHI.

o Witeufls GCammm ald Sevevdl auP(pedBsH OFTGUL OFTeTendeml  6lTarerl. Gl EH60
aerueuT Geuefull L. Sjeufler Gsmeienaliug “sHefl o ulfluler euenTFd HenevsmeT Sieieyuif
Fnibgleien OHTGHHulenienL w Uflewrmo eueNTFS HeneuHMeT RHHI.

Cxmeoguuifiuied FTaiIBIHeIT:

yemgLigaumiseT uBBiw oplelwed  WUfley, Osmeoeuuliflued eemiuGaBgs.  0CwmemTGLT
Lmelledrd, “Ezme0aIU NS 6ot SHHMS " 61601 SIWLPSHSLILBSHMITT. GLIpLDLITeVT 60T
(WPSHICBHIDLIBBeNE!  LOBBID  (WHIOHIDLeTTeTeneubeiler Liflewrmols umengdewll Lfbg Gsmeten
yemsUgaimiseT — uppdw uie e o He dleiper.  Uflewimo  eueniTFsl  eteiugl  eleflul
o uiflemiseisd @ mba FHbseomear Siemoli] CsTewiL o ulflemiset uliLguITs GHTaTBIAIS
IS LiewSLIQel SieuenihiseT OeueliiuBGHaHiSaimear. HBHTeVL LiBaauseie CHTmBmsHenss
Ome0eIUWIfuIed LigeusF FTeTDBIB6NT &) et

STHSWTIGL M berd:

STHHWTICLMHErD 6Tl LIPHIGSTeoN LmSUgalll LBel. & oryridld STe0HHe0 euThS
pmaTeolt upened  Gumei o ufiflend. @ oeaTeuer LBHBID UBmeUSEHHE SenL Guiuwimet
Aemewitly o uilflwresds SHSULGHBSH. & uUpmausamerl GUTL EBEGHIEDLET  Fnlgul
Omsmasmen  OUBBIHHSSH. oaTeuer GUTEL [HEwIL  6UTed, HEMIBMET © LUl  allJe0&H6i
BBID Salbl] eugeull UBSmenuiD CUBBIHHSSI.

ufiorewtes GaTL_LITBH6T:

yilulesmr uflewmo  euenT&FFCWTG  Cafibg o ulflemisend CoHraflen 6B  &H(HoHH 18-Gib
BIBBINgeT @niIgluled aualItuBsh GCeHTLRS WG, LflewImon 6IaiLg ST60 LIBBHIHBEG iU
o Wiflemseisd LlupwTes,  Camamiu  WIBBEISET  SuGWL. QuBbmassd CaHTeydbEHs
glevmiseors o ulfleomseaier GUIUUILL  UMILSE6eNed LD  HMEV(IPMBEHENTS  LOTHBBHRIGBENT
gBUlLel. @bHSH LOTHBBEIGT STJewonsl yHw FHABplamset o (heurdler. @56  uflewnmon
61 SIMWHSLILGHBHI. BHIHmBW BUIBens OTBM  [HIBHLD6YSHM6N  6UTOTTS  LOBMID L AiTeles
o FHCwimflest uflewimod GamLTB&H6T alend@a6iment.

GUITLDMITE&IWILD:

oSeT  umigerdl.  eomomtd (1744 — 1829) et@iumt  qp  ..LOFehd Sumens  pslalluweumeni.
laufler  uflewmod  OCameTensddEhdsTall  Qufigid  Spwtiul’ Leuf.  eomomidhaler  Lflewimod
Gamum®Bae 1809-gub sewi® . .Lleong. .Ldb araumevdd” e1eiiB HITevled Geueflul i L g &gl
“‘wryeupwrs’l Qupiiul L uediysefer Casmium®® Slevevgl “Lwetum® ojmid UWeTLBGSHSHTmL0S
Camium®” Sl06vdk “eomomTHSWID” 6eill Ligueoors SISWiLGSBSI.
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GUTLOMTSBWISHET OB T6ITNBBHE:

1. o eitemmihg (PoHBHW euedeveMD: o UlflehiseT Sie0evEH DleuBBlen LGHH6T COHTLTFFWIms
oemaled  Quilwgtas  euenTdleamer. o ulflamseiea o 6lehmBd HMeT  STTEILOTS
o uiflemiseier oiene OIHHMHE @B

Gbemeowjld UHw CoHemeus@pld:  GloBHemeouled  gmuUBLD  TBm, o ulflemisee
Bxrameumeailavild LOTHBBHMS GBLBHHIS @B, LOTBID GHmevdEd gbu, o ulfleamisear geo
SHBOUMWLILL LRGN 2 _(heuTdhdd  OameTdlamper. SHHMBU  SHBaUMIDLILH6T,
2 ufflemseiled UHW o mIlseT o (HeuTeusHTd B(HSHSH60TLD.

uweium®@ B UWSLGSSTemw Camum(:

eomomTdh&ler o miliysefler LwWeLTG  LOBBID  UWaTUGSSTmwd  CHTiuml gty i
2 mpiemud OHTLIFAWTS LweauBHHID Curgl, SeueymIy BTG eUeNTFFWeL [HI
aledemp OUBIBGBH.  @h 2 _milenu, HWIL  HTevld  LWeUGSHSTH  Curml oig
UQLILQUWITSS GHSIBEL iDL S MG

QL L s&Fdalmigluier (e BevtiTs 61T GLemLWiTeot BH(LPHMSHWLD, GLemLwimenr
(PSTRRIBTeVHMETULD CUBMSIHHHT. LBsefer LUBBTHEGHMB STTERIOTS Diehel  LOJmISHeie0
o oo Bemevdenen o ewiewl GCouewiigu! SULMTWD gBULLG. OFHTLIFAWLTS SDHMBUID
(PSTDIBIBTEOHEMETLLD  BLIQUISTEO DieD6d  GUTTEFFWIMLHSHI [HEMOTE H(PHEH OBBID  [HEwIL
(LPGVTGUITRIGBITEVH6IT 2 _(IHeUTlen. [SE OamLiTFdwimenr o min e LIWIGSTLIML Lg[3&bT 60T
dBSHGHST(H Fal LBmeuuiet FBLLNPHSH BBEHmeBEeT 2 mIenUL LW6TLGSHSHTENLOSHST6T
1B SHIHHTL (B

LogLeupdwimasLi Qumum'_l_ usmuasmﬂasr Cam_um®: Gypmlemevulled LOTBBEISET gBUBL GCuTs
alevmIGHHeT Db LOTDBBEISEHDHS eHialmer Ufdamer. @bFH edHiTalemearser u@tu
SHBOUMILILILL  LIWILISHMET 2 (HeUT(E) B 6013601 @@ﬂmm wnmmrajaS@as(%asmu EE)
QUMLDBIT6IT6D aleLRIFHB6IT CupIFl a3 LIGNTL| 61T, CuBC L LIGU3TL| & 61T 6T60T
SIMPSBLILBEGTB6T. UTLONTS DjeuTsellel &HSHSHIILY, GUBLILLL UeNILG6T DIHT 6D
FHhSHHBEHDHE I aUPTEd SLSHHULBS 636

‘ & lprlewesd LoMmbHmLb ‘
¥
‘ HSluw eyemwlidhsmesor Bsemeu ‘
i 3
‘ Ll Siemwolny £ Heumsed ‘
|
¥ ¥

| LIWIeSTLICbSSULICLID £ myin j&eiT | | LW IsOTLIChbSSITS 2 ML &6 |

| oML eULSILITS EIDUII L LIEGUTL| &6 | ‘ SieWLOLIL|&H 6T FlewSeuewnL FHeD |
¥

‘ Sl FbnileoTriseT 2 (HeumsHeD ‘

Lirellefiwb oeveng Qubmass CxiTey Gsmum@:

giteverd  LiTelesr (1809 — 1882) eteiieuT 18-o4b mEIBBIewiNLE GFihd m Fbhs BDubens
SlalweorenT BBID  SHHDHlaUEhTel. SeuT 1809-9ud Spewih  BmSeoTHHe0  LIBHSTT.  Sieui
seogumfluied uLs@  Gurgl, Guumdflwim J.S. GCeamererd@sor  ereiieuflesr  BL LT  HTF6OIOTS,
BuBemauler UTed FISSLIULLTT. Obdh CBrHaded IflLer sLBumL, 7.9.6h. IS0 6les
sluedled @badl euBLMmIGeT (1831 — 1835) Ogenr oowfdstensud &Sbpl  Quuiel  UWewID
Gumesmetensd FHLLWOLFH. @b Qomd Qubms  opflelweoreredy  Buwls@ug — Dr.
CameiteroGeumenr Gl (HHOBMeTOMILLLAT. LATollell SIUTHEhdHEG SibdH eUTUILL]  eUPRISLILLL .
oaT  GCxeoumserd ey ppid  udies  Hey o emefllL UL HaBewenmuyld, o evdleT  LI6D
UGHBemend b UL LwewidHer Gurgd umTemeuullLmr. LaTele, ST  LmTeneuuil L
uGHsefler Bleod, STeugd BE@ID efevmiGaefler SHetenwll uB alfleuTed Sewipbal L6 semen
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Gupesrewimt. Guwed, SeuT 20 WIGH6T Sumidwd OFHTLHEH, Bubmss Biey
Gamium enL Geuefuii L.

Liellelt  SHeilgpienL W LFeysenend, (pigeysenenuyd “dpplenmmisefienn  Cxrppd”  (Origin  of
species) ete3 GuuIfled 1859-y1b SpemiB QeuedulLm. LiTeleenlw @bl LsHsHsd, Liflemrmon
uBBlw  SHFBealevdEmen 2 BISIUGSHWEH. B uflewmo  TBBRIGSERSESTET  QUBMESH  CHiTeyd
Gamium’enL  aflendbaluig.

Litelleet OBmeiTenasa6iT

SFs BIOLHEHHSHH BT

o ulfleommser, oiHs Sene o ulflsmenr @eICUmHGBSD OCFUIFH HEBEHOLW  FhHHemU
2 (HUTdHGD FHper CuBBmel. el OCUmEBHL aldld (wempuled @eIoLmESD CFUIuD
SIMBBeL 2 _mLWemal. @& BIOUmSHSH FHpenar DHFMHH DHS 2 BUSHESG aIHeUSHBBSI.

oumpHMmBHSBTer GUTTTLLLD:

FB 2 _BuHSH STyewIons, CUmbs aldgd (Wwompuled BaisodTms SiFHafsdna. o ulfleamiserr
amps  Cpeveuwmer  @L(pd, o ewiajb o6  Senaled  WIBTLEL 2 6o . DS
o uiflemsepsastear o e BB G sHHBarar SHaly Curliemw o Heurdhdl, CUIITLLSHHBG
aflaGHHBH. DB CPSIBI UMBLILIHLD.

1. @8y dppler o ulflemseprsd @eLCuuwrer GurgmlLwb: @6y dHAbpteaismss GCaFibhs
o2 uilflsepdd el Guiwmer Gumiig.

&m Gaupu'L dAptemseprdsd oL Cuuwmer  GumpmliLw:  qapres @b B &HFle0
ampdbamigpul OeuaiCoup FBPledsmad agmibhsh o ulflsendd SenGuiwmer Gumlig.

3. Gpemen GumymlLid: oIFHe Geuliud Sebeogkl GefT, Bl d wBmIb GeueTend Gumeis
BuBMS G o ulflemiseaie auTpalulmev LTS eime.
GoupiunBa6it:

GoupILTBHEpHLT  HTEOIILIGISH DIDTHSH  SHTOUTHIS6T LOBHBID  eleomi@Gaefer FHBLUIL  LemBILITEGLD.
uflemmoshaB@ FPw CeupLmhEeT (WoHHWTeTemelliTs © 6fenel. LITaNe SaBBILLYg FTHIBLOTET
GoupLmpse o uilflemsendd o LCWTswTISa WD, FTHHLBB CaupLThser o uiflabIBGs SHhG
alemenalbobobamigul  DIEVEGH LILIGT SIBBOILITEAID 2 6iTeNe.

SoHaar 2 ulT Lmpshsed Sevevd Bubanssd BsiTey:

QUMDSMEHIHHMTer  CUIITLLSHer  CUTHI, HTOTeT  GHloeme0 6IHTOBMeTeNSImgwl o ulflemise,
o Wit UemwpdHd GHUSES gBU  SHaUMDSHHIS OQBTETEHD.  HIQEIOTET GO  61H TS T6T6N
wwrgd o ulfleamser o ulT Uowdssd SSHWaN weosbhaHealBn. grshawrear  Ceupurhaemern
o LW o ulflemsmend  CaxiTey GFuwd  FQFwedipems, Bubmsd  CxHiTey  eer
SIMPSBLILBHBSI.
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Fppfemiseiear CHTmmLD:
LrTele  SaBmIliug, L6 HeO(PenBEHeNTa  UQluQuited  gBulL  grhawrer  Ceupium®Gaser e
Ty yHw FBplemiseT o (heurdlese.

GeoupiLnaeir:

wwirdlewery o _eiten_sbalul  Umelerl GLmBHID, BerF OFeuseller Semenvaler Gurgl odar (LDTLIGI)
wp CosTdmasd 2 FHadma. BFH GSenbd FheHeelear UBSCHTBML LewHeT UBGBTTLLOmbHR
LTRIUGMSBEG aUdeUGEHDHEBar. BHHmdUl TBILTHS6T CoumBILTHEH6T 616 SHIEMDSHHLILIBHE G360,

@8y  OumGmmiler @embd FHHHHeT S FwBPBG < BewLBuw  ETEwILGL  TBILTHSET,
GoumiLmBse eTerILBD. CoupmBseT cpeoll GQUTHeNMTE Siewobhdl UflewimoggHed (pHHwIl UmIE
auFHFBH. CoupuT(hEeT Bs0euToed UMEITOLD GBUL  FT&HEHUILOeLEm6V.

GaupiLnhaeriien 6UMBDEIT:
2 L6 GFed GCoupun(:

Assmawl  CaupurGser @@ o ulflaibdlear 2 L Ogesmen LUTHbHamer. med DbSHD
SHMV(PmBHE FHLHILIBHEUSH VM. Bener GhlDHlenevd BHTTemlHETTe0  JiLIB & TN360T.

Be1 GFe0 Coumun(:

Assmawl  GCoupurthssT ek o ulfladbdar e  OCFesailed o (huTHlamer. Hamet DbHSH
SHMV(PMBEHEG SLSHSULGHSBar. ey (PpiCarmiTsai b  QmbheHSTECT  Diebevg  SHlebiye
gBULLemeuTHCour E(HIHH6e0TD. Bener @Jewi(h 6UNHHENTGLD.

1. GariFdwrer GeoumiLmBaeir
2. GemLitsdwums Ceumpumb el

Cpm_isflwmer CapnGser: el FhFH WIBBSHamed @ 2 ulfluied Hlebyar CHTarBILImE.
Aeeumauied LUl o2 ulfleeT SméeTa. DHSmIW  SHs  Caumpun®  uflewimio
QUMTEFFSGL LWeT IBBeM6. 6IBHHISHTLB: GHL ML  HTELHM6NMULMLUI LTS Ter  CFbwpiwun®
(Ancon sheep), 1B S0z SiFs aljeosemeniient i a6, LOBBID Liev.

CamTFdwms Coupurhset © alflad WaOWTPHS FhFH WLIBBS CaTuTligBE DigLiLINL WTH
o _6iT6ITel.

B3 wTBEpD BB CaupuThsEndsE L Guiwrer GFHmLiT

uflewrmod  eidiLg  FhHoTmBL  wBnId  CaupuTGasT  SHW AT [HEHLDe|Hemer
o eensdwgl. DNA @riuyliungdeder Gurgh gmbu®l LenipseTr Sevevgd UV sdlisein
916060 CoudIOUTBLSConTB OFHTLTLSHCETeTEHD Curg FGFH WLWIBBL gBUGHBH. FHS
wmsp  Caupurhsendd — aPlauGsamas. @ o ulflufled  TBBEISmeT @
TGS SIFDSI.

Qzmed FTeuFailuied

Osme0  sreaugaiwed (Palaeobotany) eeiis Oamed &HGros  QmPuledmbs o (HeauThSLILL LS.
Palaeon (Ogmed) eaiigmid OFmevediesr GUTHeT OFmetenowiten eeeyd Botany (Hreureaiuied)
gD OFTeL FTeugmidemen UBBIL LRHSL SPfelwsd eaeb OUTmeT HmHD. BFH OHTe0
Gumrmefweder @ LIfley u@Wb. BFH6I (PO LI HIBBTIBHEHDHES (Weil, LLOUTed Ljendu e
SHTeUFLl UTSMIS6T LB SISWIeOTLD.

STeuglilend o ufiil uyeld eaiug (WL Omhsd STaurhiselsar gCseId @b UTHISTHSILIL L
UGS DG, UdSUQAIDTIH L0 LlevedweT SLeiBHEhd@ (PILTS  LOHIEISHG6T LHh
ugelld Suergl.  GQuEpbUTeD  SHTeugll Lewd o ulfl  ugeukiser, HTaurhdHer gCHID
2 MLHFH UGHWTS EYHBHH6E0MD. (PIYUITSS HenLLiLigl ifig.
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yma 2 uliml ugamiseiar (WwobaSuwghapieuld:
(WPHMSW  SHTeugmisemernil uBplw eugeorm wBpId uflewmmobensll LNFsHuelssBg).

FTeuy  Uemdp o Ul  LIQEURISET (lpeild  SHTeU] 2 60SHMmSBL UBBW @b  eUFe0rByl
SIWGPDBDOU L WPYSBEI.

SHTUY UMSLILTL QUGG O 2 HaFH MBS

sTeugll  yengd o ulil  LgeumiseT, SHeummisenenl uBpslw  OHefeurer  alemdsdhemSHUD
2 eGTenenlieUUD QUILIL o Ha BBl

serou wflwr eunelr erOLTaOUTS (Kaspar Maria Von stemberg) 1761 — 1838

aGrmiumelled Umphs BeuT, “GaTed sSTeugalwede SHhewd 6l DMWSSILGSBTT. ReuT LIgnG
el oafled  QuTHblwer GCxhdw SimpmsT FussHmsd BHoel, Halar BT  HTeugaluiedhE
DI SHHEMLOL_LTT.

tured gsefl (Birbal Sahani) 1891 — 1949

BT “@hHw OFHTeL HTeugalweden HhHesd 6l  DIMWSILILGSBTT. BeuT HOIH DLUID6EISH
Ozmed sreugaiweder @gewih Coupiul L euendHHeried GLOBOISHTERILTT.

1. GuedBwnGeromuils CUTHHSTEUTHIG6TET 2 6TeMenOLIL] LOBEILD LB Sienwliiuied uBpsiuigi.

2. @bHw CaremiBeunenm SHTeugmisel UBBSIUID SLuley GLoB6lsTeuorL miT.

LIQGULOT &6V
uTenmaeiled Lend 2 ulitl LIgeuRiseT o (heuTeuedS Ll LIQeILDTHe0 61e1alGBTLD.

yemgd o uliil ugeorHeller euenddel GUTHUTE Lend o uliill LIQSHmEHeT He060TH0, DIFSH
BBID UMy, STTUETSHE0, USILGSHSHIH60, D(PSHSD LOBEBID 2MHHeUED DBl eUMSBHH6IM60
o (HeUTdesT3eT.

BH6V6VITH6V:

feldar Curnep selomser, @phsd o ulflullear o MG oafBmel, Hadsdmen INHH @H
utemms  Gumeip LewSLl LgeauHmd o (heuTdGIHBEH. BhdH euemdll LIgaloTsHelled Hlge  LOBHID
OLoGITEmIOWITE  LITSMIG6T — Ligeuld  Sidleipent.  OQUEHLDUTEIID  6TEIDLSBEHD LTSS DL HETHLD
BD(pemBuiled LIgaID SialeiTment.

S\FG WBBID eumiTiL:

SHTUTID SIeL6VGHI alevmid UTmBHEHHEG BemL B 218% il WIBToeD USIUGSHSILGS MBS
LYeBensE& BmLBw o ulfleser yUadHapbBurgd mHedsly Bieamed oeueuiflullar o 1 6d
femgdbaiulG @i Caupplb o GaursBs. Sibs OCauBfiLdHled UmSWL ST 6060
alevmid Curais @f SIFs gBUBSBSH. BFH6 cpeold HOWTEO SiHFH o ulflullesr o sifemeniolienL
9w Quieongl. L& SaMomEeT SeV60H LIgaumiseT Bhs OeuBpiLdmad BIFlyb, @& eumriiy
eTeuTlILI(BLD.

USLILG HSH60:

Ueldally Slevevdl WImiGelear HamiGl UGHUId sFun fer Gumepeumpied uBWD o ulflsel
SIpA  CuUTaETEd  UTHISTHSLILBH @B,  (PIRSHSTUTD  Slevevdkl  allevmld  BLbpenmulsd
USILBSSILBSBS!.

S(pSH FSTenmIH6IT:

SLBG Slguied 2 eiten @mHe o ulfleamiseier @Siger o MINLE6T, L9 HeTe0 (L LILIGS MBS
LYe| o (HeuTHeO QBTLTFAWTS BLOUBD, Lend o Uil LIgeuors LoTpISBEI.
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2aB([HeYFH60 DjLVGI LIGeS BHFHev:

Fov  Gouewenmefed Hefoll  LgaUOTRIH OF60  Fouemysdh HTewNgF OFe0HMH. OhHd  Hello
oaBmeucvTendl  Fedasm, @meodlwib  SmTUGe., Gdaidlwib  &SrTuGar.  GuTSB  &HeflmiseTe0
BrouiuGaBg. Qe UGHEeT SmIsHslul(h LGS Salomisenmed BIUULILGSBS.

eurpb OFmed o ulini ugeurissit (Living Fossils):

ey HBCUTH 2 ulmetenemal. @Sened Ligauoms ompslul  (peiGearmengll Gumeiis  CHTHBBEHMS
RSHHHUILHTL BauBens eumIpd GOFHTed o Uil LigeumiseT eTeraGmimLb.

o1.&m: MRIGsT emLGs0TLIT

Lgeuniseiiel euIgenerd HemraaIL60:

Ugaumiseie  alwdener  SeuBpled o 6o  SHMWSHSH — HelomIBENTe0  Hewl(BLIIHSHEUMLD.
SIS GHeiomidben HmTuer, WGrefwid, asmfuwd wBmid Gurl Lrflwwres @mebaeord. eweu  OFHTe0
STauralulsd WBMID  WwTEIL aluieded  WalFHLILIgaIRIGEaTeT  aWHETUD FeugsHelel  HTe0SHMSHUILD
oM 2 FHe|dleTser.

a@fwsss st (Cig)smen ieme| (Lpenms:

Bbsd osHflussd &rust  (popowd sablgssam W.F. el (1956). o uifipbhs
STOUTRISEHD  al6VRIGHEHD  HTTUMT 2 I OFTeTeudlevensv. SiHeit Llel] Sjeumnslevieien  SHiTLIeH
oPwsh QFTLRGHBSH. o ulfiphs STaursHHed Oevevd elevmdsd o eten  sruer  (Cra)
SleTeneuds BTG SibHSHdH HTaJd Sevevdl alevmd LGuTEH o WINPheHH 6aiLmsd DBHa
s meiTen(LpIQULD.

Hmeudsdemy  (alpliygd wreu L, SODBTH) SHeOWFL  Ligalll  LRST  SFewiL mullyb
WevellwiesT SLeWIBBEDHE (P STeUTdH HMIBL LUGHUWTRIH LBBHISMTUIGD  LD6wIT60160
LUemPWwewih STeolICUTES0  igsvieiien  &ifloll  GQuImeTdseT  Fedsmalemmed  BFLLILL (BLI
LIQeULDTEIU6TeNGI.  HeOJonel  LISID SSSHTeuImiseT (WPheddHw BB, eugeud euflg
SN (PHEVTATUBNBSH HEHMUSHIH OBTEHIBETN6N. SLeWIH  UEN6NWILD,  [HIBHIS6NT 60T
b5, I LUGHH6T CUTSIB DMTHSHIL LIWILSEHD sSeooglomet LIB@h  Leoll®
AUMBUTD  HIENLDHHIGTETET.

LTy G Sreuaiulev:

ALLIT @eaidHs STeaugalwled eleilgh @ GUIULILL UGHuled o 6Tem HTauImseT SILGHuUle0
o 6iten  &HHEHHG Pl uPblwTd eeleuTm UWSTUGHBSH el SL LB DSleusHTGWD. Ul Ly
Ber  HTaugalwled eIFIID OFTeemeL (P HeT (WHedled J.W. ammiedOuisT SpslpsliLBe 6.
LUDRISTLSHHI(HHESH — SILGH U0 o 6iTem  1SHH6T  HTeUThIGmeT  eleibeneiienn  aupldHerled
LWETUGSSHeT  aadiuensl  uBpB SlusTG.  DSSETLHHCUCW  BensliuBpiul  BHSHH
wissalemL B AHHHCUTSHeD 20 b HIBBIENISHTET UL LTT Sealdh STeugalulesd GuIBens
Sflalwelal @ UGHWTHSH CHraiiuig.

LTy G sraugaiweder &npisei:

alLmy B STaugalweoreid o eoeyl LU  LpFdemer, &SSTHIID, © L0 BUHES SIeL06),
FTeuImiseT Ged 2o elenm  HILISMS, Gendsd TP, OUTHEMTHTT  (PSICHIBMBLD,  LieTow
urglemiy, GsTLiT uvwer Geuenmewiend, GUITSIB  HEMBEHEHHE (PEHBWSHHIOUD UTUIHSSHTHS
SHSLILBH MBS

LTy Geid Sraugalwede (poHEWwGHS ID:
®  LJbUMY LJDOIWITSS SHTeufmisefle LWaIEHmen S (LPQasBEi.

e pWHEGSH Oafbsy wwBpd Fflwrgd FHTaugmseie ULWETSmeT UBBIW  HBH6UM6EL
SleMebImS).
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LTy @i Sreugalwleorerdl WHbITEHHT, Geaudluluied eIcLIBT, cpedlend  LD(HHSHIOIL
uWIBAwimenT (LpHeoTEIM(HBGL UWSTLBLD HHULHMET D6V b BH.

DAY LIDHRIGY DHH6T W(hHBHI @er Dpflalluied peold LsveuenaswiTer Ghruisenerd
GILBSHHID WHHBHIS STeuImismen DPHH  meudhdleTenert. o.&m: euuiBmis GCurss,
STUIFF6L, Hmevauel, FTbdeny GBHTUI, LDEhF6T SHTIDTEM6V, UMDY Hlg WLBBID OBy Grrul
wHeurerr CHTUISEHHEG SHTouImidemer L L, HewiB, GouT, @ewev, LOWT B, L, &,
alleng, eTewiOewiul LBEID L6 (pHevTeareuBenmll LIWGTUGSHHS (& 6mTLomaa 6.

autar 2 _ulflwed / yb wewiLev 2 _ulfuied:

S evHFHe0 o eiten o ulflemiseienr Gxmmmid, uflewimo euendd, o ulfisefler ugeued LOBEBID
Goummis Srsmsefed o ulfldst EHLUUSDBETET  SLU16 PHUIIBEDB 2 TN HHUIFH  6UT6HT
2 uilflued gu@Lb.

et o ulflwede (PHeIeWIDDS H(HHSHI CTOHTROUMBTED  SHIEWIL60HH0 2 UlTH6T  euTDeuHBESTiw
@)L mseT OFHTLTUTOIH GWD. LB Hysmsefed o ulit eump GeuemiGomemed @gewi® (LPpHSWIH
sTyenllger GxHeme.

1. ouefl wWILVGHMBH HBH MeushHd OBTeien GUILLILL Benp CHeme.

2. &Bm el Ll utengdwtend Giweledmba silwner Gsmamevaled SmbHTeL BT 66l
BHBG0. QhHH CHTenevUTRIH DIFHS OulILIIPD EVLEOTIOEID DIFHEHDH G6ef(HD EeLevTS
Slenaleorer  OFHTemeveuTtd EAHHSHTEL WG o ulflemiesT aMbPUSBESG o SbHEH G0
BpaGh. Bmzm Gasmevly evrsweaniLed (Goldilock Zone) et GUTBBIoUT.

B Gfwd GHLUSHeD 2 etem Lal WLGL HTer Camedly euTd LML vHEHe0 o 6o Gamei
GD. OhHF LOWILLSHH60 SleuaulIGLITH LIBBLD gBLGMUSTEO B FSHHTRIG6T CHTentiaesise.
CFeleuTuls FTHHH60 LDHBEIT UMD 2 HhSH G0 BHUUMS BTD DBIHIHITETLD.

w2 uiflset GFeleuTuis HFssHHed QHHSHITES SHILILGHBH. vl Wad HHMOWITET
GHloMeVS  SHTRIGLD Buledl] OBTeNILedeuwind  EhbHeoTD. eaiBa  [BOFH  Gfluwd GBS 60
gymenmone UG HeT yaluledmba GoumiLl Beiener. SIEIG 6hHd HQaTF GhleN6OU|D HTHIGLD
Bl OBTewi LTdlefmhoeT &)(HaEHeUTLD.

BTEFT 2020 @60 eumelt 2 ulfluied eI S L HWSH 2 (HouTdhd DH6 cpeold OlFeieumuiedr
LILDGDLOWITEN  @hloed GBIHSHID GFeieuruier GomBumpl Lel Simwlilyd GHSHID QFelaumuied
o uiflselT @pbdHereur e@iUgH  GBSHIHID Sleueuty o ulfldeT SHHITEO  DleUBENBL
UTSHISTILS GBISHSBID SLU16] CFUIH 6U(HBBSHI.

SIbHH SHmev(pemBuiler QoD FHIHHBEHHGL OUBLILLL  LeWILSH6T S GHIHLILIGHB BT 6160
GUTLONTE  (LPSTOLOTLOAHSHTIT.

o _GeNMThE  (PHHW 6LV, GpBlemeoujd LHw BHeeus@pd, LWSILITG  LOBHID
uweUBSSTemw CaTiun@® wBmid wyyeuPlwmsl Qupliul L uedisefer Csmlum®@ oidluiamey
GUTLOTTSH ST (PSP CBTEITeNHDEIT.

SIFHd  DOUCUBHEHHHBetT,  uTDbMBHBTer  Cumyml L, GCaupun®Gser, HoHder o ulilfT
LenpdHHe0 Slevevdl BuiBemadsd BxiTey wB@ID FHBpemseisar CHTBBL odluienal LmTaleer
(WPSHHU QBTETENHHEIT.

@alOeurm FBpslepd 10s DIHSH elamienfidbampuleorer @eMbd FhoHHuleaeny o (HeuTsGS Bl
ML Hdbsen W BHOW 2 uli LenpdELb.

SIMWLIL @5HH 2 MIlF6eT, GFwed @55 2 MILFS6T BB HHalled FTIBIH6T DLBUIen6
uflemmog el CHTLTLSM6NT  l6ah ) 136

88 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




o ufflemisel Fov @&HdH LewILBmeTL GLBBIeTeNeT. 6JOeTeNed SIILIGILE6T, 6h CLTgHleuTent
(Wp&S1Gemilb @ (Hb& WwIYeuPlwimsll QuEBLILIL L ene.

yemgd o ufiml ugeud, UPmRISTO o ulfldemens uBBlu SLHTIOTS eleMhIGHSBSHI. LILDEDLOWITET
TP BIsenen uiBend 6Ll LTHISTHEHSH ealemnsSll LBl allend@amal.

urgiouflw oipfleller cpeold Ul LMY Geldh SHTTeumibellen (PpHHWSHIHIMHMSH DIBIHSHI CHTeien
PHSBSI.

auredr 2 _uflflwed yp Geuafiewieo o ulfluied cpsod SjewiGeuefufled o uilflemiseT eumDeaug)
©&I5s15 Cpfbgl GoreTer (RSB
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Snlailuwied
20 - @esseoly B o ulfliesmbeon Lalulsd
P pesid

e 2050 sub Sewiged @AbHwmaler HHCOFHTens 1.7 Llevellwenst 61l lp ailBD. B [HTL Q6T
sHOUTOHW o e o BusHHwmaidl ST &efled 59% wwoxeler o awieash BxHemeusnw
ol GG  YisdHsF Qs @uied.  oiuguimuilsr  @pSHuwmaled 2050 sub  syewiged 1.7
LNeveVlWiel LD&HEHHG oIl 2 e Selds wuib? @& “sreugt uulFumesd”  BBID
“@Teopenl euemylL” SpdluleuBmmed L BOW FTHAHWITGLD.

STaurll uWIFHEOUHSBSD 6l  QUTHEMTHTY  (PSHHWSHSHIID TuIhHS, o WihdH HILPenL U
STaumisemen 1oL BOL FTHAUWIDTGLD.

HTVHEOL  aUeMILIL  eleVRIF Ml OCLHSHHHMS 2 6oL SHWH. elevmIGHHeMT LIRMTHDHMB
GubupsHa), weald  GHVHHHS G LILLIGDIGTON ST S GUeMLIL a6V ORI MG
GuibLBsHaIumHCL  alevmdlans CuUmEsD GBECHTNMTES OCETMILS. 2 6wie 2 BUSHS
LBBID  HISMS  SiFHEfSs, SLEUUGSISILULL  Gedled  alevmiGement  LITLf S,
CUmEBSLmLWEF GFUlam alevmidlal OLmBHHLD el BISHIBBSI.

pojer o ulflwelelr omswTs alenmigd o ulf GaTHed mHIualwelsr GHTmBLD, LBBIGILOT
SO G0, B wals aTpsmsd HIHMS o WISIISBG bei@ GLIDLEHSIILL
o L eupeols ugmofliiyls  Qurplser, GBTUI SewiLpuld SHelSeT LOB@ID o a6 o BUSHS
SBLABLISS INSGSSI-

beler alleusmu HenL (penBSeiT wBEId uuly Gubum®

®  FHTCUJHIGMELI uuffiGeugslev GoBosTeiTenLILIBHLD &6t alleugmul CawedouThHaCeor
GubLBHSLILILL  aleusTul HDL (LPBHT  eIalLBGHeimer. @60  LO6wIEN6mIL  LGHILIBHSHHISH6,
alneHHH60, BUBNS o JhIFH6T WBPID OCFUBME o JhIGmeT UWLGTUGSSHIH0, Ffluime
uTgeId, LFFS6T LoBBID  SHemendellel(hhd UTHSTHH60, Dimleuenl.  OFUIHe0, SHTIQHH60
wBmib CFly SLFlwiemel SILHIGLD.

DFHB B0, 2 Wihs SHIw, CmTul eFHiiydh Hper BB GBSW FTGuy HTeod GCuTEs
UenTLBemend Oamewi  GubuGHSILLL Lul] eaumassmer o (Haumdh@GHaGsh vuuly Guibum iges
GBISHCHTET QYGSLD.

ugenLoLIYyL &l

e aen(pd BHIGHSBaNID, QUTHMTHTIHH60 Llgigmawl BIGHeled DHS WeEEGEH SHH  Lully
QUMSHET  LOBEILD  Haler  eleusmul  [BILLMISET (peold o awie) 2 BUSHMW DS &G
Caweo(pedsCw  usemlYFLdl L.  “usmUYILAWIST  HHMS GTHIB  DIeDPSHBLILIL L
oI0wflds  Couenmemt  allehepTeflwimesr LmbLY. mHrjwer E.  Gumjeord 1970  sybsewi(,
SlmwgHdsrer Grrusd uflengll QuBBTT. LTsLT. Gureon@Ler Seenibhdh @bHwmealed LTHL].
or.gmr.  SumipTHar Cwsflar Cargimn amasmer SNS(PSD  CFUIH, USWLILTL Fenwid
OaTemi(h GUHSTT. @Femme0, 1960 — 2000 &G B Cw GCargiemwo WHBBID Ofd o BusS
iP5 sienalled P BTSS!

SFE 0BG BEID 2 ulf FySHmaTer LuIFrICLHESSLD

o SehITHIBGL Ueae @bHur et  Oemewin sl Gufiw  Feumed, GuU@HES  Gu(HLD
WwéHL 0HTmeHG OBurgiorear o auewer o BUSHHF CFuIuBH LS. DHB  1DEHGMm6L
SleMd@d Ul eumassmen o MusHHF OCFuiw CuBOsTei  (WPpuBHseT ugsmUIUTL FbE
QUG SHSH60T.
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SIMJHG6IT eumdH CaHTgHiend LOBEID GH6D

o QsHACHTale DHB DHEG0 HHD, D@IEHGTET o wpipenluwl (semidwarf), GFwBMS
2 IHMmS gBmIs CBTeTEHD HaTwD OHTWIL  CHTHMD aumBHeTey BHhal,CFTermedsm
wBmIb seowment Gamemm GUTEIB SIMTEHG6TeN CHTHIMID AUMBH6T © BUSHHF GFUILILILIL L 6.
elliewuesierd BILMLF FMihd FJaulshs Opsd omuiFd mpeuend (IPRI).m.af 8 (&18sw
oIflF) B IHB BGHL HHD DIMTHGH6TENT GHL UMBMW 2 _BUSHHF CFUISFH. B3
1966 oy ewiB  (WHEI(WHeIe0  LNedlenueied Bl geuid, @pHwmelad  Slipsd
i’ L gl Bz ECHTCaAwnaleasr DHS WHGH0 SHHD OB euenswiTer LT LOBBID
Fanmailell Ge6TenGHed euenswitanr 1o — gfGur — 6y - Ggest (Dee - geo - woo-gen - DGWG)
F M6 BneibhH 2 (HeUTe &H6VLILT6TLOTGLD.

LU&SLT LOT.FM. SHeumLolbTgesr

AhHw  uswlyrl fulled  (peieteill UG  udHHeuT, BbHw  alehepTenwimer LTS
LTeTE&TIDL  FMbLFeU6T SHUTOBTHT SaUTT. 2 (Henend HIPwIG, GCoHTHmD, OHeL LOBEMID  &F6wTeL
aFw  uuljselsd oeuy CuBlstewi wWIFLOLMES SpUeFHeT WSaD USDEUBBEneUWTEGLD.
Slurgh QU  pwuBFsenmed 1960 b  ewiged 12 Wevedlwed Leiteninas  @hhH CHmHieno
o Busd, HSBGuTd 70 Wevellwielr  Leileimad o wWibdleTengl.  eeiGeu, @euf  “@balu
ugelIL Fule FHhend~ 66l QUITHHHLOTEH HePSHBLILBHMT].

Lm&L 7. G BLoLompeuriy

LmaLJ.Cam.poompeuty (1938-2013) e HOD aleugtus alehehTell, FBBIF GHO60 LTIV LOBEBID
BuBens GCouenmeml 6U6LAIBT SLEUTT. Bauf “euTeilsld - BOWTHATT 2 ufl] Gloed BB6UD, 2 608
o awiey ungsTIIBETer  Uemienewt  ouymuiFd  ewwwid” (NEFFFRGEST - eurenisid) — e1eiis
SIBEEL LU 2 (HUTSHS, DH6  cpeold  QuiBens  Geuenmenienioulest — LwleseT — LBMIW
alllfliewienal odbHellenl GUl o (heumd ) 6uTy.

Gpmul eFIlysh FmaEnisbsTer LuljlioLmeasD

o  maugeaseT, UTdleflwmsen OBEID LehemaueT Gurem GCmTul o ulflesenmed  FHTeugmiserieo
GrruiseT gBUBSeBer. @& UUWITH6T HGHMeOL LTHSHBHI. 61aiGel Lehendd 6HTeL60IH6,
ursleflud CaTevslsmend GmpalTsd LWaLGSHS, EEGHmeL HH0THE H6%H Geauemenuied
Gpmuy  egTiYysh FHper OuBm LW  euMEBMET 2 BUSHEF OFUINSH  SHeUFWIDTSHBSI.
LUNTLICUHSSSHSHleT cpeold o BUSHF Gt L Geprul edliliyg SHpear GuBB Fev FoEmISHeT
BB OBTBHBLILIL (H6TT66T.

Gpmu1 erFTiys Hmer GuBB LUl FHEISET

Ly J&LD absp CHTuISECsHITer aFHirils
SHmD  CUBBEI
GaTgIenD aNSILD&SIf] Bme0  BmID uUlewLd &b
Gpmul, anfled LieuorL.

&T6Vl." .LTNemeuy e &L spINY Dipsed Grmul

yam ueltiupbg K-1
SlenL Ll Luip LT GaHmioed urdleflul &maeo Crrul

ysfzer / Snguifiser ediliyd Hmaidater LUITIOLIHSSLD

o meomiemuilflaerLar  grmenomer  LFFsem  wwppid HrGuifleet  uulisendg G
alemenaldadaimer. oG LFSH wBpd SuGulf adiiys SHper GuBm  uull BB
o (HauTdhalUl Ler. SleuBpier Fev S6 CaTBHSILIL (HeiTene.
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ysdfser / guguifser adiind Hpar Qubp uuly Famise

uufliy J&LD abd Y& / Snigulf

UM BB EHBHHTA 6THITLIL| FHENGLD
OUBBEI

HHS LUFT H6eJeil 2 lehd) oI (200) | ) U FFwiment

SlFale

SlUMTHBHTUI yar Qg - 2 Bmevd HHINILFS, SiFalel, Sl

SHIMGTTLILITCOT

usm Qb - 3
OCeuemTenL LFT Feumenn SHeWI[B MDD B HIMETLILITEHT
yar A4

Guwul L eal'|L FFHFH HISHIMaTer LUIFLIGLIHEESLD

® 9 & WEHFHE DMIAUFET HUMBHMBUD FIHFH OCaTenigmib@Gn Wasl Guflu o L eomevll
LpFdenerisell, ol | FFHFH GmPBe| LOBEID UisHd Gomputh SdlwumaCu. 8% weldh 2 L 6o
BHLSHMS O (BLOGLEITSHI  JeNeTl  Licwiene®l  alevmiGdHefel 2 L 60 [BeuSHMmGHWD UTHESBSHI.
welHisHer BEID eaflevmGseflear o e [Heo, UWlfseller oo’ L FFSHHT HID, 2 eyl L L
CuTpLsefelr SjeMe] WLBBID SIHMBL  CUTBISHSSH. LulTHeler HIHMEH Ll  eu(HLD
Bxpemeusemenll GUTBISHSH GLODLIBGSHSH60TLD.

L. Wsdden Siee| WBBID S
2. eretOemuialt o6y
3. aalnseile olemey

o uim L FF5C8smmd (Biofortification)

e alBOUS HBH 2L LEF FHAHSHETH UL L LOGTH6T, LJHRIS6T LOBBID HNOBIGST HenBhs
Ly ST RISGENEI 2 BUSHEF Gauiwin LweTL(BSHSLILIBLD SBlailwied (emmGuw
e Wil LFF5H8asBBD  aaILBL. @6 cpeld 2 (haumdslulL  Feo vwul] JomseT SH6
C&BTBHBUILIL (H6IT6T60T.

1. emevdleir 1B SIOGeiT Slevd GFPibhe Sevlilen WoHBTEFCHTeN FoHmibenTer LGTTL g6,
F53 LBBID JHOM (BhHHWTaled 2 (HeuTdhSLILL L ene)

2. Y 0spihs Casrgend FHOTar S everd 66

3. @mbysF 55 Gapfleyl L’ L oifldl gab

4. eeaulLdem A Gapibs Cayl, LFwl LBBID S JEHHIBET.

iy Guum iyBarer LWIFLICLMmHSBS (PNBS6IT
* 9IFHB WBHGHM SHHL UUWT JTHIESMET o BUSHHF OCFUIwD LUNTLCUHSS (PenmsEeT  SGLD
QBTHHHLILIL (H6IT6IT60T.

UHW euenddH SHTeUTmIS6T6T DINS(LHSLD.
Gz GFuiIzHe0

UeSToW  LIUTFUrIOLIHBSLD

FhHormpl uuNTHCLHSSLD
SH6VLILNGILOTESHLD

yHw euendssd STeujmiseiien Smi(psLd

* B3 oPs WaGN SHED ST a@ssm QO BLHFO BEhS WHEBIH B SBIBE
aMipsd G  CFWLIPBWTGD. BHHWBU  HTOUJHIGHET U  ETHIHET 61601
SIMWHSILGSHOBeT. eleumm @meH@&GIg CFliwiul L FHTaugmseaieo GCpTuIs  S(mHLOsELD,
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u&eeEpd @mHHeuTD. el Semer SBlpsd  CEwtLGuSDBES (et SHTeuy  ChTuis
CammIS  HOUY  (WwemHeT  cpeud  pmpPled  BamFHeslLBBamet.  6IHSHRHSHT LTS
BudBuimeverd (PRIBHT 6THIB 2 (@EBHSHI THD Femaled SHbH IBI(WSD CEFUILILL L ).

Gxijey GFuigHed

o pHCaHTBBHMmS DIQUUML WTHS OHTewih  FHAMhHe SHTaUy FHMISmeNsH HTeuJdh gnl L GHFH60
Bobal UfE0s6s6n upd UGB paop “Gsfa) CEUIHM” HUED.

Cajey (pempaeir

cpeiml euensWTer B&HiTey (LHeMSHET 2 _6iT6r6nl.

. &L0S Gsjea wwop
2. gmu Guj]ﬁm&g', GxiTey (pemm . .
3. Gungals Bzxjey wamm (&Germered Gxhje| (LpemX)

. &85 Gzjey B

L6D 6UemSBL! LIGWILH6T OdTemiL  SHTeugmisbeaien dnl L SHHe0 SbHbH al(houdh HHH LIewLHen6rnd
CamewiL  Fphs STaurmselar  almsser CrsfléslLBSABar.  ObhH  almdHdserled(hhal
BIEWILMD  HMEL(LPHB  SHTEUTHIGB6T 2 (HeuThslILBSapet. QFCFWLeOPeDB LD DIeV6VHI 61 (H
SHMV(PMBBEHHGHSH OFHTLAHGH QFuwiuGapg. SBudHuled BaHIbHoasbdHsULL  allemdkdel
LY 6T6vT 6007 S5 6m B U T 60 2 BuUSHS Cauwiwii’ @, aleugmuilsensdE LuIf(heusBETS
alBCwrasalLbGH B

GougaLemev pamisemmenr  TMV - 2 wppid AK-10 spweney sl Bs Caiteydbsmer  Fev
(b HHIHHTL_(HSHSH6IT DG LD. &LBSH  Cxitey (WpBUllel  Fi(HSHD GUEMTLIL LD &G
CBTBHBIILIL_[H6IT6N).

. ahu auflmss Cajey (enp

s eufleng ealgh “Hel o ulflulled Smbal SBeeol cpeod OUBLLLL FhHHFH~ LESLD.
Bz  “salggrand  Gzia”  deed  S@RSSILGSHBSH.  BDpoDBUlEd B
WEITRGSFCFIHMBDHEG 2 LUBSHIULL @ FHH STaUTHHe0 EXHHSH GITEIOTE  HTEUTMHISHEN
CxIHoshassILL (B, SHANHHHICW  SpeuenLF QFUIWILGHGBET.  DeuBled EHHSH  SHTeUT
FHhSHH6N  HalSHalGw wHIIG CeFuwtiuGdammer. SeuBpler WessF Fpbada ‘Smw euflens”’

ool Gevalul LUGaBs. Bbs FhoHdee, UBSH CoHBBHIID BAMEEHHVID  @HHH
L3 NEICE 8

. Curpzis Gaiey wep (GGemmaned Gzitey (Wen(m)

Qb Hald SHTeuTsHHed[HbHEH 2 L 60 BeIoUmEsDd Dieevdh LTede0T STLIGLIHHHSHH 6  LpeoLd
2 (HeuTdaUULL  Sreaugmiseaier gn' LG @GGenmeaisel ereILBSIEIBeT. e (oD 2 (HEUTeT
DIMDNHSH HTAUIHIBEHD LBHCHTHBBHIHMID BambsHHID @HHdH STeRILILBS @mer. © L 6oLl
CUHBBSHIHET (Pl © (HeUTeT LIeVaUenddh  SHTeuImidener gl LSHHemba  al(houUsHHHs
Gunihgisenensd BCxhyey GFwWWD WedBCw “Burshs CHiyey (wWem” 66al DIMHSLILBSBSI.

uestowl  LUIFrIGLIHE& LD

e umaderl OumpEsL OGFUILD SHTaufmseler 2 L6 OFeoseisd @Tewi(h (PLMLWTRT CHTGE)
&CrmBnGambsel o senadl. O&HGu  GyrenL wwid  (2n)  ereiuBl.  GsSl Bserflev
(Basgevzeled) @81 @ a1 GGITGLICsmD WL BEW 2 ekl @& “@BedmLWD” (N)

el SIMPSSLILGHBEH.  ATmihsGH  CopulL  OHTGHH  GHCImGrGamibsmend  OHTewTL
o uiflend “uenowid” (Greek : Polys = many + aploos = One fold + eidos=form) ererniuib.
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@b Bemev “Uev GHTGHHWTHGDL Bueol]” eeiuGL. @& Geuliub, @Gefyx - &gy Gumes
BuiBliwed smyenisenmeud, sTeoFdFler Cumaip Coudldsmyemiasenmeuid HTewiL LLGSBSI.

uetow UWITHOLHSHHHGET FTHMEIHEIT

ueTow UUNTLIOUmSSSHHer Fev FTHewendsl HC HILILIL (HeT6rTeT.
alensdsHenBs Hygeni (3n) wHBEID euTenp (3n)
Quiw HewiBD, eupldl aHTULS Hetewou|d Gamemi (wibowl Cxulemer TV-29
19l 19HBH60 (6N) erewLGH CHTHIMD WHBEID »F sl BrewigBHd Benl Gui &l CFUIG
CupUULL  seoliuifl SuGHD. Bend UET(PEDLUWISTS LOTMM, USIOWLD SHTewi Ul L gl &I
SIFB BIIFFSHIID LIHUPLD OBTeniL gl

sTe0gFFFlenr  FHFmFwmed o heurhsiulL  JuuGem  Ugndlést e@m  Sie0GeomOLLgmilenTui®
(4n) G

Fhgomps LuFieLmSSLD

om o ulflasder  DNA  alear  pBlyseiCumenL®  euflwgulsd  Hebyer  gBUBLD,
urgbuflwssisd o Lu®Gh  wmsplo  FEHwTBpL  aeriuGn. g wilwed  CoupLmGaenern
2 _MILTHGUSH cpeoonsd, o ulflomseisd  wMBBREmen  gBUGSHSHID OCFWD  EGLD.
FhITBBSHSHIHG 2 L LG o ulflend “shaHommpuwsp o ulflenn” (mutant) eemiLG.

&morgd GzmL1b

&Tomd CHTLLLD jeLe0d eIl LRIST 6laiug @IewiLmb o sl Curhdd LIBG el
g8 oupmenev LW WaICaBBHIBETHI LWSILGSHHID @ LIFUOTRT HHHBHTHHD SLGLD.
Bz @ grew iUl FhHommsp uwlFumes (Wwepwn@. @& Gsmumedl. - 60 I6L60
FFwb - 137 @0 GmbdH STorEEFHIser  uwlf  STeugmsefed  el(BOUSHHS  FH
LOTBBHIGMTSH HTeNIHaUSBGL LUITLIHSHSLILIL L 6.

b

FHHOTBBHMSSH SHTWIBHD  HTTewIB6T  “LOuL TOREHIH6IT’ OleevH  “FHHIOMDBBS HTERTQSHET
eleILBD. FBHFH WIBBSH HTEOIgH6eT B  umSILUGBL. Semed  BuiBLluied  FEHLTBBS
Frewigdern BB GougHuluied FEHIOTMBBSH HTEHIQH6T SLELD.

i) upliwed FHAOTBBS HITEHYH6IT

ii)

FRAOTBBSMSS SHTWIBD s ealsssemmenr X - sdisena, [ wppd Yy - &6,
Upeagtd  SFHTH6T  oBmId  Geuliuplenev  Gumeipensy  QuiBLiuied FEHIOTBBSH — SHTEWIQH6IT
eTeOTLILI(HLD.

Gauglulwed FEIHIOTBBS SHITEHIGBH6IT

FHHOTBBSHMBHSH SHTWIGL Goudll QummL e Geugluluied FHHIOTBBS HTEWIQHENT 6TILILIBHLD.
(e1.51.) HBG 6uUTW| LOBEID MBIV SILSl6VLD.

uully  Gubum’iyBe grewiLiulL FGEH  IBBHmSL  LweubhSHnBs  “FhFHommnm
uWIFLEUHSSID”  eTeILIBLD.
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F®IoMBE LUNTICLHSSSHSHET FTHENGTSHEIT

FHAHTBB LUWITUOUMHSSSHH T F60 FTHMIHMeND SO HTEIGTLD.

1. Gevmemym — 64 a&iB3 CaTgHimd JHHH60 EHbHSH STOTHEHTHM6N] LWLSILGSHS Fu
Qeromeommym eTadiB CHTHIMID THD 2 (HEUTHSLILIL L ).

2 Q] SHeTmemuld STRGLD SHper wBmID SHGUW aFHJlys SHeeny GuBB I LmoL LT
2 9Iflf gsib.

3. BQeIoTd S . _WB OBTWIL  HlevhHL M6V [J&HLD.

SV RIDTSHSHLD

SeolINIOTSESLD  6TaTLSH  “@OTewiBh  DIeL6VH DHBE CBULL  UMEBSH SHTOUJHRISEN6NS  H6VLIL]
Cauigl, SleuBpler allpbUSHHE UamILEBme, ‘SeolIulfl” s @6y FhaHaHuled OCETew(B 6u(HLD
CFWeO(Pe»B LG, Sl UIflwTerdl @eipl Slevevd DISBE CuBulL  uewilsefed Syewi(h
OuBGurenguyd el GobULFHTE SHb@Sb. wydwed GeaupimGasener gBuUBHS G L
AUMS JHMIBEN6T 2 (HeuTdGD OumgieuTer (pedBGW &HeOLILNMIOTSSD QLEGLD.

seoliler uiey: 1 19E8se0 (afidet 2 (HeuTHSwl (PHe0 SH6eOLILN6N SHTeLD)

L 195CH60  6TTLGI  OBTNHE 2 (HUTHHU  (IPHeD SHeolider SHrelwonGh. g Casrgieno
(9fllysd urb,2n = 28) wBmib oy (F8zxed HfGwed,2n = 14) oFweuBens  H6vLIL
QFIHBHTEL HwL Sl GUBBH. BHemmed o heuter Fiseotiyulfl euemopmg (2n = 21). Leiery
sTe0FFFenaill LWeTLUGSHF, DiHen GCITCLTCaTD eranienldmeemnut @IL QLML WS CFulIg,
o maumdalulLBs il wsBxse (2n =42) aais CaBsHamienTuih QLELD.

LWIFUEUmHSSD  LBBID  CHIHOSHHHL — SHweuBpler  SEBFwmeid  al(Bus  HBD
UL |Benend  OBTeliL  SHTUIRISET 2 (huTGL eauenfdh OCHTLISBEH. yHw g6  wully
UMBHMET © BUSHHF OFuleugk @ HWILSTD OFWLeOLTLIGWL. @Jewi® SHTeugmiser e
UeniLsemen @Gr STaUIHFHe0 QaMlenemilILIGID, DHeT SHeolile affludHmall LwTUBSHHICUSHILD
SeULILNIOTES06T B(H (PSB! SHIDFRIBETTEGLD.

allemidland SHevLIL|

0y FAnPlarsanEeCen, @m Curgl cpsTamsWfLOBhe Caramiw alooni@gsaiea @&Lw S
aeriliuB. g oFFBslasHar LI o ulflselld  sreuiiuLTs  umiysmend  (GLTHs
CxmBmd wBmIb e GUIILS5HES LERILS6T) OBTEmHIL SHTELD.

Baidaeolly eleiLgd  Fev  Fpliuns uewiysemend  Osmewi  OeusiGeuml  euemSWITE
OuBGBTIEemem Sl QFUIGH  D5HG  alBLUSHIS UWILSeT DBSD FHHHHE
SLSHSLILBOUSTSLD.

Al B elevmGaellal LBambssHms CLLUBGSHSH ST cpeld 2 BUSHHMW  DIFHSLILGSHBHIH6O
wLBBID  al(pLUSHES  LWILSeTeT  UTeD,  (PLedl. B@ID  QmEFF 2 _BuSHFHlenwl
SIFBILBHHINCH allevmidlen auemdLl CLHBHHH6 CHTHBRISENTGLD.

2081 Badmsd Caibhs OHTLIUmLW alovmGaendd LB bHoLOUBS &nigul  &evlil
o I seolly e, Geuelidseuliy e6ilg OHTLTuUBB o ulflemisamen Seolll GCFUISTGLD.
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9 | H60LL

o OpmmAw OFHTLIymLW wppd @Gy BaiHmsd F1Hs o ulflomismer 4 (1pHed 6
SHMV(LPBHEHHG SeolIF OFuIeuBs 2o ool (wepwmGh. g @61 BaIHmsd gFnibhd
alfundlds oiewr  wBpId  affwidlds Cuent  alevmiGsmer Semisasih, SuBams GCmouirs
Bedbseolil] CFUieusT@n. Bibwempuler cpeold aiflwidlds oSaidel  HeOULTTHHD @REIBTHS
Carewi® euglul B, al(HOUSHBTH £36TH6NT HHBLILIBHS SIB6T.

uehamemuF Cajhg anlervervfBLed eleiiB UdHw GCFbopl ygend Ldsteilfler (Lomsym)  GlLiew
S ML UID, Lo Bredwima et Loifl Gevrr E),60T S ML WD &evlILleTD (OEESY]
92 (HEUTSHBLUILILL SHTGLD.

2 L &6olly aipsFdl

o QxTLIFFwms @ BadbdHar CHTLIUmLW alevmiGseflen B o sl OFUleugs DIgH6
uTedlel  eUEMTSHENSU|D BBID 2 BUSHEH FHpeweiuyd UTHEGWD. BFH o Ldeolly ipFd
gariliupL. Bard  Cxhyaled salfjsasiul L  Hmws CFuwd QBMIE LNILSITET 2363156060l
o I'seolly GeuefdsTeaBgl.

Geueriidase0riL

e Bx OHTLIUBB alevhiGdmend SHelLF CFUISTGL. @elalardbaeoliier cpeold o (hHeume
ydw o2 ulfl  seoliguilfl eter  SiWESLILGHBH.  DHseoriullfl, GuBCBTTSmenalL  LIeVLD
AMUIbSSHTH D, effluoTaisTaab @@heESGL. GWbwmpuled  QUTHTSTY (PSS UWSHSIeID
ambs, alpbussdHs UiLsmer Oareni  Syewi(h FBpleamiser sSeolilears CFibamnadE
o 'LUBSHFLILGSeamer. Sipempuied GCasmGeump SHpend eeleuTH 2 (HUTHSLIULL FH  6ISILIMD
&SCLD  HTEWIGUMLD.

)j/ Quewt H(pMS

CamBauml &(pms

CxmBoum spemzmw, GHoguLear UUIGL Gurgd oIz eueleww, HiawiewiBle), Geaumev
Ceuiud SHmear wBpId CrTul aFHlliys Hper uSlweuBBied afflwllsssTes STELILLL S Lm0
SIF WL (BSH HAEHD 2 ML WG

Upeneuseieal GBIEGHS SHevLi
Gleusitemen Gevdhammer X LlenenOloend Fma

\

DIHBUPL ML BN 2 _BLGHH OQFLILD Heolifensd Camfl @ eord

USSHeMAT GHBIbdH HEOLIL|
SILL BeId HTEeNH6T WBMILD 2 6MBTLG Us élweuBpiBalent Cul HewL GBI &6vLL]
Lyeyest eroallerd X FTdleumed

2
&yt evalled - o GMBTL(H UFHSHM6N all 2 (PH60 3 WLKHIG DHSOTS UTL 2 BLSHS
CguiLIen6.
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CamL 19Cymdlerd

o seulllar BaTdHems clpeold 2 WTHILI LIGILHmeT 2 LUl HeOULlemibenel o BLGHSH CFuiaug)
CamL 19Brdlerd ©levevEH SHevlilerr alfluid sreTlILIBLD.

allevmiGl CQUHBHHH60 SHeoliler aifluishaer alenereymelt

BHTEUHENL H6IMEL LITeL 2 _BUSHHemW! DI 5 5H60
Gamflzefiled (PLewL 2 BusHHenuwl DIFHHIf&HH6e0

2 Wy &7 Qs 2 BusHHF CFUISHL

AL B alevkigHdeiear ealeny aiHHmd DIHBULBHSHIH6E0

yyUGUImpsluiwed

o oSeiisemenn BT al(poliwg  enswmeTeugid, LSHw o uljsemen o (HeuTdd SIS  Q(h
o uWiflulledpbad  wBOBTEH 2 ulfldEe S IBmISed  wFyUGumSuiiwed  eTeTILIBLD.
@pHspalsd o (HaurG UFHw  1g.elereg, LBGFTHmas  1g.eereg (rDNA)  eteriuib.
oBICFTHMB 6160113 USHSHmSLI LWIeTLI(B & S16v G601 SIT[600TLD 192..6T601.6] [GIGRIEDN2|
cpeumisellelhbdh  OUBLILLG SemeanidbasluGEBE.  PHeome, FYLGUTMSuTwed, WBICFTHmS
DNA QT UD seieyd SemnpssUILGS B

wyyicurpiuiwed GzmpfledpI LD - SiglinemL s ChHeneusei

o wpBsTéEms DNA (rDNA) Qasmfeopl LUsHBE LQSHSBSMTE SmhsH S0 (PphHaL
SHEWT(BLNQLIL|BH6IT

1. ursleflumaler &CrmBwr@amd 19.61601. L& CFbHdH S FngFwns SILIQUL| DEHLU|D
emmerowd. DINA.

OyeroLfldeeast  GBTHH6T 19.61601.6) Bevipuilenenr GUPULILL G misafed  GHlewiigdhdlepet.
aeiGou Bemer (eIl HHHFHCHTEL 6TaTBl DIHLEBLILIH B IB6I.

19..6T60T.6J m60BH 610 QBT HI6TIQHSBLILIL L 19..6T60T.6J FH165T(H B 66N Benerd oLl
LWSTUGSSILGS MBS

enmerdlO®

Wenmmerolll(y  eTeiiigh  UMdleflul  QFevevlelr engl CLmienmasHHle0 smewiiLpd, GGymGrGamb gFmyns,
Fvw, 'L eugel, @rewih OMHETET 19.61631.6] ShGHW. BFH GHCITCLTGamD 19.6163.FaeV(HH S
Coupi L gl. % HeiealFmawnsd @TLiglilenL UD SHBenlienL Wig|.

OyeroLfldeest GETEH 19.616.6) alled GUIULILL S S0 sSmewiliuBLd GSPUIL L &1y auflengenw
Bueder Gymd  eufleng) QLW  Hewi(h, el SHHe0 o eienm  LTerOGUTENL 6T6NOL T
LNem eI IS HITIQLILIGHEI LPGOLD 19.6T6M.6J-606)Ud  HINIQHBBSI.

et &Cenmeimi

o GComear et GFTeLemeL CHL L AL &1 2 MmiF6T LeHed CHmaipieug wngkh? HFFWOTS Lmed
g QFwwn o BEGLlY  Hrer.  GHCemmem  ea@UB @b 2 ulflardhHeT  BEHL  SLGLD.
&Conmedlimi eTaiiLgl WFOLTHS o ulflemen LIFdHsenTts o BuUSHdH CFUILD (PenBUITEGLD.

et GCenarim  (ewBUlled, @h 65T DIV 19.6T631.6] HIGWIL M6l LiTdlefll  GlgFe0e0aniein

CFISHHILLGH, utseflum g uGUUMLULIWDLEUTSH DIH@IL 6T, 2 L QFISHISLILLL  19.61601.6] SHlewi(H
BHBH6D OLHBHHLD DML UBHTGLD.
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LTe0 2 _(HeuTdhasiD

1996 sub SeWiB ggeemev THD eOSTLe0THSH BILG CrrFeden BpleuardHenend &mihd LTHL].
ST aledwl  BBID SIS Gpeleihd Semenihd LTed  eeim  GHCenmeim  (pewmullevmet
Guewt Gy o BEGLIQUimer (WHB(WPWHeIeD o (HheuTddlen. Obhdh W HHSGLY 2 Le0 6lFe
2 Lam WwiBBll  uUIhSSHIHO (Peopuled o (HauTHESUIULLSTGHD. Bed] eoiBHen 2 ulf
UTPhS Obs o beEGLle Bienguiyed Gpruiemmed 2003 Subd uewib SBHSHSI.

et GHCBenmeiml GFwed HILLSHH DIQUILIHL  [BBLD6YSH6NTEI.
OyeroL_fldervet GETHemW LWETLGSHS all(pLlw 19.6T61.) HiewenL L1 LIfl&H05HHSHSH60.

19.6T631.6] HIWIMLSH HSGHhD HLHHUulaniell (Llenmeroil ) HImWSHSHI LBICFTHMBD 19.6T63.6] SHBHEMEN
(rDNA) o (heurd@gev.

almppCambll umdleflu  Ggevedet o 6MGem  BBFTHMB 19.6T60Lg MU 2 L L|GHHDHIHEO
(2_(BLOTBBLD)

o (HTBBdLHSH alBLEHTLL GFssmers GxibhosbBHa WwBICsHme 9.6 (DNA)meu
ursleflul 0Fed QUHBSD (PeolD BHH6L OILIHESLD CFUIH6D.

almpBCaTOLIUIeT OF606dlsd LSHul 236t Henigl Lewi|Benen GleuaillILIBhg3HISH60.

Bbpenpulledr cpeold Liew OBTHH6T, amTFOLOT6EIS6T OBHBID LOHHSHISMET HUITlES60TLD.

LHSHSeUSSH60 2 uljHe TP Lailuisd

wryUGurpsuiwed  QFHTHeOEI LSHSHenearl LWSTLUGSS hHSHH (WPHIHWHSHIaD auTulihHg LI
s LIShIS6T Slevevdl LTelOULmL (hdeT 2 (heuTdsliLbhdeamer. Semel L CrTul Hidh@Lb
WHBHSIL QUTHLSemen euewild FHAWTS o Bushs Gauiwll LweTLIGSHSLILIHES eTmsen.

rDNA Osmfed BHILUSHET (peld 2 (HeuThSLILIL BeTen HHHeull CUITHL HeiT

A5s sibemy Crprul FalFmaharer E)6is6evler

aUeT&S GHMBUTHTOT GLbHMSH6NT (GHMBUTL 19meT bhGHLD ald euenf&d ammjGLomes
anfGom.".Nedwm a1 @rHd 2 _BHL  Gemputl®  CrTuld s GUUTLBETEr  ‘@T5HH
2 _MBHEVL HTT6NIDH6N .

FHa NenmerollGenmmegeit  Hrewig, (TSI 2 _MBHMeVSH HBHGD HMTenl) DIHHdH HLI1QHM6ND
M5B BHW SwLUmUS HlJHs 2 56 B GBS

Gamiiumgigerd B wommid Geupd mruissly (Cruied) Crrenwid HBHSGWL HOBLILLFSH6NT.

a1 FdFena

elgeled GHMBUTHTN MBaldehd@H UHeTd HBHSHHLILULL, 6FuweLBD gIaisenen GL Lb
wrspsl gy CETusemenu|d, GempuUTBsemenuid gfl  OFuleugd o3t FBFmF  eTeIlILBLD.
Goput® / Gwmul 2 aten  walsfar  Maisel  WBIGHTEMmE 19.616.e) QBTN LGB MBS
2 LUBSHFHILLB  HHSsUUbSamper.  GLbpemns 1990 b ewi  OuBpisyLoTs
BEOL (PeBLULBSHSLILL L .

2 Lev OFevsellsd HHSHHUIULL baiideT GSLb LIBBLILGH o Lev OFed a1 FHFens
GTETLILI(BLD.
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SHHBHMEL  HeLeLEH  AIOLHBE OFeuselled (albd OBBID el GF60)  HHBHSLILL L
Seipel GLID TBBUUGH0 Ber GF60 DLV H(HHenev OFed edar FHHFemg eTerlILBLD.

Bz BI6T auemy SeIOUHEBS CFLHET SeLeVTH 2 L6 OFsudefed WL BOL oSt F&Fema
GupesmeTeniul (heiengl. © L6v OFe0sdeafled GFuwiuGd o8& HHSHID DbdH HHHHD
ey  Gprwrelsg WWLGEW HAEOW LWSSGSD. DSHHSHIHD DBHDH HMEV(PMBES
1(BHFH OFe060LILBAH 0VEM6L.

GhSambH61 (stem cells)

Bog 2 160 UeLGam Uemidamen Gmosmerer g aurs 200 @b Gomul L fpliurer g6
AUMBHMENDH  OFBTewIBH6TeNGl.  61.BMT.  HUITerdeT  elIUBL  BIDY — OFe0H6T 2 6wijey
FIOHMEHBM6NSH  HLHHAID, BFHUGH HHF OFeodHel @HWD SHRS alflibg BIsHHHMS
2 hFHdH Helenayd, Hmewil OFeoHeT @eigedenel FJHIab OFUISmer. BF6Fe0%He6l
OTRILTH DIDLHH CFe0H6IT 6T ILBE L6

LTBTS  LIRUTH SMLWTSH Devevdl Bl 6Fed eumEHTES  IHBBLML LTS  6lgeoser e
CHTGUL, GHHHHMSH6NT eIalLBSHmer. AbhH GHHHHa Lev 6CF60 eumBHNTSH LOTHILITH
SLWD  WmRULL  SHBeT  OFTemiLened.  @(h  GH(HHDHEW  GTENINNEILBIST  GUENDHENTH
LOTBBREISENT DIDLHSI 6T61MBUITET LOTHRILTG SMLbHSH CFe0THAD LOTBBHRIS6T HienL[HS
GTeleUemBWITET  LMEILITEH SIWLbES GFedeorsad wrpd Gumdg ‘@mper seuBL. LB eums
Coupiut(d SIMLHS OFL6UTEH LOTBBOML WD GH(HHH SHPSHHEWIL. BH (WSHFHU  LIGHILISHM6TH
O\BTEOTL Gl

1. UGLUMLAISHET (pevld SIFHE  clenrenllbensUTleonal G (HHHMSHDHMmeN o BLHSH  GFuiujb
FHperl. BFH ‘Fuw UYHUISHe0 elerILBSBSI.

. wmEuTh SemLbS FAply oFevsenms wr GHEULILL uailulmer GuBOsTeTEmHD SHmer.

G (HSHSINSHHEMT 6UMBHHGIT

SHHHMVS  GHHHHAMBEH6T  6l6iLiened  SEIIDL Hlewev  S(HBHelledhhs  QupLLL B
aeTTHBLIUL60TD.  @eved  HHBECHTNHHT o L LBSHHIHHH OCUBLILBGSamer. Selalmae
CFeLFHET 2 L U6l 6l6l6UMND OCFEL60THO|D LOTHBBLOML WD HpeT CLBBen6.

WP  SHSHHEAMSHET DELVFH 2 Lvd GHSSENSHENT el  LIBhs  uUFHend
GWhmdseaier o L edaud, Ouflweujsefer o L eled STewIILGD. Belaend OFe0H6T 2 L 606w
GBUILL GF60 eumdH6eNTE LGB LIBSESQW  HBaT  CuBBemel. el lgsh  SleuLb,
OaTULeTOSTY  oBmID  6lebl] WMy Curaipemey (WHT  G(HHHEMISHETT  LPEOHBIBETS
allenBIG LM LG LD.

GHHsE FHFms

oo  Cpymsefled  BHOFH o Leder  OFeOFH6T,  HabdeT  OBBID o _mIseT 236
GamenmmiseflenmGeor, CmTUISMTGeT  Slevevd  alushdHemGeor  BiyhHHIoTen  CFFHLOEML UWIEOTLD.
Obs Glpmeusellsd GCLBasmiL  GmBuUThEmen FfOFUIL GHhSHSE FHFmF LWTLHLD.
unjedenger  GuTUI  BmIL  Seodo  Cerwy  Cumes BILLYF  FeDe|  GBLTHSM6N
GeLILBSHS BIDLS SHSS@ISHeT (Neuronal stem cells) LwETLESHSILLG FHenSHeuedL b
DIVVGH BIHH BUWITEIHEHHE UFHeord uFHeddH GeuwiLBaemer.

19.67601.g alge0 Gremadd OFHTP6d [HIL LD

weld 23Cemd 3 Levellwest &My Sevenidemend OBTRILS. BemBdH &HhH ST OL WTHmeNTsH
Sl  6hd B welSHfler 19.61601.6] DIMWDAID @EIBTE  EHLILSH 6060  6IRILSH 2 _6dHESHDH
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Oxfwor? @aIGeum(h WaN&HflE 19.61601. b Healld Heemd TUIHSSH. olareisd @elbleuT(H
welpfler 19.61651.e) aleud @ Fml CoupuBd 196161 BuydbelGurenL B eauflens STewILILIBLD.
aeiGou &m muTseier wrLilued CoupunGaenen QUL 19.616.6 aljed Gremds OHTHeL HIL LD
aefFTen  LBBID  eleyeuTel  (PMBWTGL. Bb(penpulener Sevd 6. .06  erereu]
6UIQEUEMLOGH ST

s @aleurm  Hell  welFHfler  HlHHEEMID  UTUIHS  19.6T601.6  aUflenguwienLolienL
UGSHSTITUIHS b buflear GSpEullL  usmisemen  GeualbOBTamITaSHTed  DbdH  HLDT
SIMLWITETD HTewl 2 H BBl 19.61601.6] @led 2 6o OTHRILGLD elewTenilenduileveniophd OHTLT
aflns  oemwli (Variable Number Tandem Repeat Sequences - VNTRs), oL wimernid
STEILSBHTR  cLPevSImBlI GBIUILTHS HBHDBBSI.

weiEfled 99% .66y aflnF CFHTLIH6T DMETAIHBGD OUTHIMTHS STEUILGD. BHBES
OQwrhs o3Gmmis 19.616.e) el QuUWIT. &HWeTen 1% 19.616Lg ol SleNa] OBEHID [HeNTD
S Fwened CeumiLiBalenmsent.

GupsewiL. ULGH0 AGCT eemp OHTLT, (PHed WiHfed 6 (emBUiD, ETewILTeugl el gifle0
5 (pedBWD, cpeiBTeuG el fled 7 (pedBUb  HHbUS  HHU  ubHIeTeNH.  ESH6TT60
capaipreug wealsflear DNA gewi@ el Quilusisab, SIBHSSHTE, (W waisfear DNA
Flewih CuUwsTeaD, DIBSBHHTH, (WHeo wwalsHflar DNA gewh GuUflwgsTaalb, Sewmimeug
waigflear DNA giewi cpeufled Fflwugrasad sremiubGang. SHen cpsod Frlgensol. DNA
wles@IGG wailsa CaupLbdama aaug 0xefamdps. DNA el Ll Semwe (pens
welgflenL G CoumpILTBHeT 2 _6TenensHd &HTewiLldh S Bl

p.eiairg alged Crenssd OCBHTHBI LSS HeOL (LLenBL LWISTUTBES6T:

1.

p.6ier.g  alged  Cyewsdsd  OHTPHeOBI LIWLTEEH  HLwealuled LWSTLTHS6T60  GHBmeuTerisdener
SlemLWTenb  smewill LwelbGaBgl. Coald @& @ GLHmBHUIET SHHMSHmU DIEDL WITETLD
STMILLH60 gBUBLD FTFNFHEHHG DHT6 STewiayd LWGTLIBGH MBS

g o uilflerd OFTensuie wFiuied CeumiLm@Gset, UFlewTOL WBBID SIoTH0 SdLleuBemB
P 2_5BBSI.

gyt uewmty wrBplu’ L o ulflest (GMOs)

oyt Gurpluiweder eh sl LFbloTewiLomer euen&Fdl, wrLliuemiy wrpprul’L o ullfleerfesr
2 BuUHSH LS. FYl uewiy BB eeug IDNA Qamfleopiub cpsod o ulflemisefsd
alpbliw  uemiLSemen  gBUBHS 2Beled  WTBBHMS  GBUBSHIHIUSH  DI6V6VHI  3THM6I
AWy  aWTeTISH DUGD. LUHHTH 2 6T HIMWPSSIUGLD 26T ‘OUIed g6 sterliLiBLd.
Sb(pempulled LMBBUILLL 2361 SevevgH LS gdameill GuBB HTeuy, allevmiEaseT LOJLL LewL
omBpiul L 2 ulfleer ereriLGLD.

@eualsld WYL LWL  IBBULLL  SHTeUJRE6T DHS Heeollsd SHaem, 2 WiFHSUILIL L
o ooyl L W&, Grmul eaHiliyd SHeieno LoBmID TBUBGLD FBBIF G  HeeuHEhdhSHsH
SHTRGLD SHeiiewlo  OCaTewiLHTa  alonhiGHSlemer. i CureiGs  wyyl  uewiy  TBBLILILL
alleVmIGHEHD  (HSHHIO! (PHBHWSHHIUD uTUIHS LTHHEEHmen Gempeuter OFevaled o ML)
CFUIUHe clpeold HTeLHML Herllal HJ GbUTL I9BE 256y dleme.

wyyl  uewiy omBmL  QFuwwiulL e HTeugmibeT LOBBID  elevmiGHseller  eleugmiser HCL
STUILIL (BeiTeren.

Grraasid USSSUILIL L afeir ST SHENGT

GubLBHHLILLL  sbual  HIb | Flerdlest IO Georm Silevd | Sjwed  gdeventl GuBB  GlFLbod
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LOBEID 2 _[BLgs)

® BUSHHHBHTET £360TH6N

GG (e5er

CeuallILBSHSILILL )

eselled oIFHd eauenijéd

FmeOID6T  Ole0e0HI  CuiestGum
LQrem’  sjevevg  FHGsotidwim
auenT&Fd  eammyGomer sdesr

SWed  ewerll  QuBmB 6T
(8es1 QeueMILBSHSLILL L 1)

(EIHNTCEY: TN
BISIpaTen Sifld

a1 | FFSHF

fem @I 19607 ol
(piFHTHeriev  emeul Lot A
® BuSHHHG TLm HCrmiges
a1 CxHemar)

“BamevLaiT amFerd”  (emeul_L LA
A @oputloLdh Haljos@GELD,
HiLr as8mlgemer o BuUSHHF
Cauiuyb LOTLIGID) LOTBMBLD
Qauiiu’ L ofld)

oige Ly 2 BuSs

Budlebeverd HIflehd wieTd6rd
ursleflwumeledmbad GBI’ L
Bt ofe1 (Bt oSet1 UFHBEDHEEG
aHITT  BFFHH HETENLOUDL U
WSSDS 2 BUSSE
CauIBBG).

u&d  ediiyd  gper  GuBp
BITGU MBI 61T (B BTeumicseiT
UFaendg eadHimear  bFHS
SO UMbS  LISSSlene
® BUSHS CFulIg), u&dsH
BH1HEGHME0S SICES
6U6V6VENA ).
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12the_ufifluted
LImL_LD-4
LS SLGHDH6O OBTeiTendHeiT LOBEHILD LOTBILITBEH6NT

2 ufflwedesr e@h Lifleuren OFLIwied 6Tl OJLeUS LOBMID WWIBILTGSEmET LB LIQUIUSTGLD.
@aleurm  Hewevpedpuled o ulfiseller  uewiyseT  eleueutm  QUBGBITHEEMNLLO(HHS
FhHHBEHSGHD SLSHHULUGDHomen eeamnsd uUBP eaalwed ealeufleaBg.  WLIYUSHL &S0 60
S0G WJUem eeuBL. Bg, o ulflseflar  sHeldHearemenuwl  Hitewuls@Gd  oFLiuied
STTIWLTGD.  FHhHHBEHHGWD  auTpd  uBCBITEEnsGDL  BenLuleomer  Geupm (B
seatenoulesr oGl TBILTH LG LD.

BuUTL HFHev  aiS Or55 aumssmen GCoBlsTeanTed O@Tewih LTI (B DI606060H6IT,
welpear® UFfsen BpId UBemeuseflsd BHEOLOUMID UTEBITERIL  (POBH6ETE UTeL FhS
wrys sLGHH6, yliwed Gpmuiser, @GGrmGrGsmb SleveuTsd WILS SLHH6O LOBEBID LTS
BeadHend Guburh LW GFUIw o FHaybd (pemsenmer  @erGIbUITLIQUIsD,  @LDHleneou ey
wBBIb LBSHCHTHBB Gobum’puisd Sidlwemel uBBlub allendaLiLL (HeTerer.

ULl B SieveSevseii(Multiple Alleles)

OwewiLeluwl IS SLHHIST Ly DwiHH  OJLILIEDISSEHD  E(HIOTHBHI  6UQ6URISEMENT
CBTewI(hHeTeNeT. SeNal @RS  LBBID PBRSW  Dle0eSH6T G, (61.8m) OpBLewL (1)
LBBIDL GLeL (t). @& QREW DeLeSLH6T HloT WIBBL  DMLHHEMeU. 6  LOJLIG)
LUeO(peDB  FHllef  OTBBIOGMLBGHI L6V  LOTBEHI  6UQeIKIGM6T 2 (HhaUTSGHSAMH. @ GSMILLI L
o Wiflemgder  @H5  GCmGuonBsmbseiess @Gy wILHFHO @B GBUILL  LewenL
SLBULGSHSHIBOB  peipl  HEVVH DSBS CLBLUULL  $I6V606VHET  SHTEILILLLTED  Dienel
L6LnL (B LOJLILSEL $HFH60 6IIBID DIHLSSLILIBGSMBSHI.

wald QISHS CUMBH6I

Welgeleld LeLaL B  SIe0eJe0H6T  STeanliLBSlemer. GBlLuTe UCap  EJsHHeensHde 6
DILS HLSHHWVS TnBeOTD. CIFTOLTHeT Gmewigss (Antigen) wHBDID  HTEUTH6TH6N
(Antibody) umpy oMbHaICSTETUSET  cpeld  AISDHumBUIGT  LJLSBLHBHMe0 DSBS
Qaeien (PPU|D. BISSHSHe0 SHTWILILGEL LG OuTmLser g aumassel (ABO), @1ss
THTEUTHET  HTEWIHET OBBID  THTOUMHeTH6T LB HID  giHeGau uSHCemyTD 7 b
uTLS$&Hlev  LufeirmienGenib.

ABO @uss euenssel

el B SlsveSsosenmer ABO @QrsHs euensseie LOJLS SHLS5SH60:

om waisalar OrHsd Qe  walsaiar BTHHHHOmba  CeudliGuTHL Berfle
SlgliuenLuied  CoupuBGdmal.  QuUTHSHHWe0eTEH  @AJewiG OIHH  UDBIMET QDTS
HVHGWLOLTH DiFlsveien @rHd Feully CFe0H6T QML el Samanbhd BIsHdH 6Fed
SIldleow  gBUBSSIF@DBL.  BJHH Feul Ggeveder GBUBEseley LOBMID  6rLlgedluied
OFevm6Med STewIILGL e1HMICUTHeT Hmewiguilesr srgewionsd CeudlliGummL seflesr Goumlin’ L
S HiTemulssIuGSBE. LIbLT HMJe0  Gevewil er0GL WIeIT 6IaiLeUT 1O6dSH BT SHHHSH 60
o sten RBC ulesr umtiuginied erdmiQurmet @mewiy A oBmid  erHTrGummer Hmewig B
B BTewi(h  eumBWITE THTEUT[HET HTewgHeT SHULMSHD B BHSTT.  THTUCUTHEIT
SHIEWYHET  AHHHeO  SeVevdH  @eveuToad(hdhdHelar  SigliemLuled, A  @Arssaiems, B
Brésaums wEpId O Brdsalmsd 66 sl umsLTal QTdHsamasamet (ABO) oieuT
sLPBSTT. AFev ‘O euewsd QHTWICLIM) ‘GLUTHOBTEML WTENTE6T — 6TediLiT. 1902  Syb
eI Gevent erOGL UIGT(HEmL U LOTEWIGUTHEMTHIUL  6UTeT 19 HTervblLed  WLBBID  erO@BFed
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aailalTser Waad oifigmear AB  eemp  mHiasTas &JHdH amdmul (QUTaIT  CUBIBT)
SWIBLILTIG S H6MT.

1925 @60 Ouenerdigelt  eleilouT  oadiGHeient  LeCoup BrHHeumnddeiler OJLS  HLSHEH60
Le0EL (B DI606SLHENTEL  HITeIUNSSILBGHBEH 6T HWILWSHSTT. 61bdH @ BUfleal BIHsH
alemssmWWD  BiFeouliug GGrmGurGsmbd -960 o 6fTem  clpeiiyl  DIeLESLHET LG, b
amasmw  SLELUGSSID Uy L opevevad I aer  @iulLiuLdps. (L assiug)
seawtBLIglLmenyTer  Gsvemil er0GILWieTengud I ereiug 2Geromoisbenl 9GarFamenud  @Gpldb@Ib)

wyugm 1 eyerg 14,18,1° "
aAmeuTmeT gmewing —A epwud |° 06560 GHTOUTMHST Hrewig B epwuyd  Gmlaamngl.

6T CLPEITl  DI6VE0D  AUIgAITmIBEN6NT  CBTEwTI(BHETEN ). BI6V6060
spamed 10 91606560 6he @ HMIGLITMHAT STemigenwd Gnilosalsmev. Hevfler semrenfy
wBpIb o 1OPHT CuTEB 2 L6 HIausHHled IHTUCUTIHET SHTETQH6T STEILILIBLD.  DIGUTHEIT
STLILUTETTHET 6160 DIDLDBLILIH B SHBEIT.

@6Gaurs | * opmid 1 ° sieveseitd  ggmanedGUGTed  GETHulemer o BuHE  OFUISSTIBS.

1% oe06560 N aifleLs08se0s8Lramwameard (NAG) GayodBal. 1® 9606860 Bme0&GLTerd
rTeTerOLGTed GETHmW &IhSH CoHeodCLTmery ami’  CUT[hHeT eeILBD  cpeol1GUTHEeT(H
Ga1bHBa!.

ABO @rs5s eumasefle wJiwied SjgliLienL

wyyeuens | ABO G55 | BS5s FHallugy 1Bz STaILEBD | Lemmerborealed ST ILBLD

6160 & 61T 60T THITLIOLIT(H6IT SITewTgH6iT | eTIATLICLIT(HeTH6IT
UBSCHTHHBLD (Antigen) (Antibody)

[A A A ains A ains T -

1A 1° A auens A aens T -

1B B B auema B suema gt -

1B 1° B sauema B suema agir -

A8 AB aima A wpypib B auemns STATIQUITBHL_B6iT Be0en60

1°1° Oaiena QENNNATEGRIEN T TEEORVELY gt A wBgd B e

1°:.1°  si06860  19yTaite@UBTed GBI aemsub  SPrILSeomen  areGal  QeuBml  Si60eSeD
(Null allele) ereiim  oimwEEILGAGDBT.  Goaid Bemeu  Guilpy Slevevd  BHeEBLTemeN
eLpeOLIGILIT(HEHL 65T G TLILIZe06m6v.

IA

LOBBILD 1® sisvaSevesei 1°0iBEe @uAL ST
QB TEmTY(HhHHBEI. ML Bemer BTeWIBLD RPRBISCHTRIBI @PrhIEHHeTentouj et ( | A=18)

UBSHCHTBB  aldldhaled

BEHILUSHTD BFH ‘B PHIGHETMD’ 61 DIMPSHFLILGHBH. SuBplesr @mig LemILSTTHS
LIQMH 6m60 1*=1%1° (aipsimGuwiGe_mp TEDHFLIFD_T6V) GLPHENHBH6N SBISET
CuBCurTaalLOBha BbH Wwepl DieLeSc0H6MNe0 gCHMID @aIeBL GBS BT, G660
DBIUMHBWITET  LOJLGD  UMBBEHD  BTSIGHUMBWTRT  ATHHaUmssEhDd  (UBSHCHTHBM®
SLBB(IPID) 2 (HEUTEGTN360T. A TR 12019, 18 18,18 19,17 18,1°1° G603 DLBIGIEDSBUITET  LOTL]
aemdsmen GFul o ulfleeT OsTent(BeiTermenr.

FFa0 SIEL6OGHI GHIT SHMY6wi

Rh &menll  opoeos Rh - eidmiiGunmet  srewiy  @rsHs  daniugnibseier  Gomuytifed
STenilILBaSemer. 194060  &mTe0Gevemil er0OLWIeT OBBID  DIO6VSFTEWILT  OeuulerT — yalul
BAmHOUBD  (PFHeVed  BTHTFFeD elafiamild  Foed GHImGSefled LIBg wealdHalaid E&Hmen
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sanipLlilgsseir. Rh asmenl aeamp aumidmns sGUUTBB SHASB D (BbuBamomeis D)
aFHTOuTmeT  Frewngedwid GGEBH. D adHiCurmer  smewngedws  GuBpmiueuT  RhD
o e Gunt (Rh+) eeipid D eidmiQungpeir smewng ommeut Rh D eiGunt (Rh-)  eresipid
SIDWHBIUBAT. @ATHHHH60 STWILLUGL FFod STIOILTOIH @BIG UwLTS  oFLeulf
SLSHILLBH MBS BuBmaswTsBel Sleneutelifleor WemmerdLomaileuild D& L NG
admiGurmeiset  Briugdeoemev. Rh-(Rh  omGur  @yssid  Rht  (Rh-De_ent Guiri)
Br5558HMH  OFHTLTY gBUGABBUTH SlauTHelT @rHHHHed Déa@  edymer  ermiGummein
o maurdamal. opemed Rh o ent Gunt Rh 9nCurier @rssdhomsit  QuupnbGUTEHl  eeials
allemeITeYH@EHLD 2 6WILTeUFHEL6M6V.

Rh sryemiluler wyyeufs & @Grur® (Genetic Control of Rh Factor)

Rh &myeniuler  cpeaim GeuauGoum  oevesed  Benemicker, &GGImGLIGHTD — EBenewisberes
OmBmesoner e GeusiGaip G mIGHaTe0 DIHLIDHSIGTENET. eTenBul  LIWLITUTL 1960 BT 5HS
Sl QUTEHleUTs e 616aB CLWTHeNed LWSTLGSHSLILGSBSI.

a9y wpmib Cred sm@HIGETET - Rh Brssams — Seowlourss &CrmGur@amb  Eeneuwnt
13 ®mUULmseT BEID @albeummh GLSHMID 2 DI6V6SH6NT HIENEVMU! 2 _6lTHHIHED).

ey Rh op0efed Bawewissit (Cc,Dd,Ee) @imwiiQungs &GrmGunGamd  Senewni-160  cLpeiim)
QeuciBGoupl Siemwallmiseied o sitener. eeleum®h GCITCLTBFTWD @ C Sisdsva ¢, @m D
Oevevg d, @B B DEVVSHI B UTUILILGSTET  DJLIMSBMWILT QUBHSGLD. aTBHSHBIHHT (B
CDE/cde, Cde/cDe, cde/cde, CDe/CdE Guiaipener. Siemadishd DJL] aIenSB6MeD 2 66l
grdw D opvelsosst Rh+ (2 e Guim) uBSHBHTHBB aumaddW 2 (HaurdGHamer. 2165
BGured BTG @GRdSW Ly QsTewi wyyamaulsd (dd) SeveSeosem UBHBHTHBMB alenEHmU
2 BuUHF CFUIFIBe.

aullenfler &HBIGHT6IT

Qb STl W SHULILSH60 6B DI606S0H6IT (R, R%, R, R r, it r rh B HIHHGTBET  6T6T3

&HSMS  OCeuwlenT  p&STOLTHHSTT. @rEHwW R oe0edcosmend OFTaNL  DiDAIHH
wyyeuemasend (R, R*, R, R*)R" LpsGsmhm eaumasmu o @uss Gsuidamer Si6sGLT6
B\yemi(h ICIAEAIN LIGWTL (OF ) {8 DI HSI LDJL|GU6M &BUL|LD
(rr,ri'@rr*@r y)Rh upsCasmbinsms o _Buss Gl eme.

Rhamyewiulen Semssilaeno eaueanmam Sssd FHaulugn HAmdey Gpbaul(eniidhGymienmerdGLmdflen)
~.Lmederd- (Erythroblastosis foetalis)

Rh @eanssifagienowmeag letenen Gumplenr 1B&h OUmBD (WPéIAWSHIISHMmS CEBTaBI (BTN
o®m Rh Quewt gm Rh" syememt enibgisb6smeiend GuTg SauTselar Gbms Rh' ans
BHEGID. BaB& FHHmsulL b Swmba OuBs SryelGu sryamorgd. ks Rh™ smul ser
o Ledar Rh™ @upbmsow ginds@Burg o auiandsd QUBIADBTT. &bmd LBl Gurg
BIHHHGTUISMN gBUBD BFHdHsHTer STuler GEHTUIS SHemLamiy wesieod Rh ergit@ummer
EMEUNQHMET  QIOLWITEND  STewidemer.  SFHar  aleweneutes Rh erdmQummL seir
o pusFundeipear. s o eawiLter IgG  ams  aHTICuTmLssT s AYwusTs
2 eenaTed Semey HTUICF Qemewiti] Ha (Placenta) eufwuns oabmel smeldst SIHs
PULSHL  Bevdbdlamer. SHTUl 2 eaiTaumdsld OuBm  D-aHTHeummLseT o BuUSHHWTGLD

Crydded GWbms UBhaIbh. B YWHeo Gbms Lipseh ey Rh™ agiGurme
STWIQHCHHITS ST eelald uUTHlmUUD gBUBHBHIUHe0me0. LOMTBTE  DI6H  HTUl
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SIBH550HH  Rh adiOurmer  snewigsmend  Gamewi  &Homaus  &lodbdam — Gurg
DIMUBEHHOBHTTE  SHTUI 2 LeOTalgh  eIHTOUTHLSemeNm 2 _BUSHFH OQFUHSBH.  BHSH
aHTEUTHLS6T  HTul Gt  GewewilFHdE  cpeold HmaleT  @AIHS  FleuligmibHener
SPSHIBa. OFHerT alevenautd BIHdH CImensd LOBEMID LOEhF6ET HTDTEMEV 2 6WIL TH GBS
Bppeney aueTam BIHs oLy Hamzse CuTL oevevg Fa anfGuoremevygds Gnrul (HDN)
6160 DIMPHBLILBH MBS

auenia® BrsHs Faliugn HFoze] Correaow HHHSWL (Pens

e Rh a1 Rh"guhbmsow &iwsgd Burgl D-admiOurml smen  6dliteas  aleber  QUITHE6T
(Anti D wOsuemyipeienpben)  286ugkl  eumy(pld 34 aump(pld  SHeYBB  HTUISG  SHHULY
BLaIQHMSWTE OEThsHsiiuGdns. Rh™ smui RhY @ubomsomw OUBOBGHSHSTE  GLbHems
Upphs o LGar DerdliiGummLsemen a1dTds eusdev GQummenst (Anti D antibodies) smuiss,
Carhds Gouemibo. @ eimed Quieoumer  GCHTUI  HWLESTIL 2 (HEUTEUDHIL 65T  SH(HeVI6dT
Foutiugmibaemen  oIfiddeam D adToummer Hrulesr o 1L efed o (hautaudl HHdHBUIUBS MBS
Guoauid U1 &iMILD FHAEGW CuTOHeLeoTD Gb(penment GoBbsTeiten Geuemi(HLd.

umed Plitemiwid (Sex determination)

e uTe0 MHjeoiwid eleiug o ulfleomiselen G opewr, Guent GCoumLTGHMET 2 (HeUTHGHISIB
(wenmHemTGd. uted GBymBuwnGambser @ uteden (Dioecious or Unisexual) e ufflsefled
utelersHema  Hiteulsslemer. uTed GGITCLTGsmMbSeT Haly LSSH(LpeTen DMETIHIHID 2 L 6O
&CymGonBamibset  (Autosomes) el SEwWSBLUUBGS@Mr.  UTed  GCITGLTGFTDSHET  Q(H
uTedesded o B @55  GGImGwIGsTd  Semwimuwd  (Homomrophic)  woBOmmm
LITel6oTdh )60 o _(Halld Goumui L &BymGLomr@amib SIMLOLINLILLD (Heteromorphic)
Camemi(eiener. @H%H uTed  GOCITCLIGFMbSHeT  OFTewi  UTedesHHe0 6T euenBWITE
(Homogametic)  @aidOseoset o pusslwnalemer.  CapulL  GCrmGunGssibasemen
(Heterogametic) Qamewi umelanssled @yeani( euamsuwTe @and0se0se o BLSHLTSGIBE.

Y @GCmGwrnBgmb: walsh Y GCmGurGsmie oeney 60849 SGD. BHeen 60 LOFLIGIHEH6N
CawebLB Hemeouled o eltenierr. HIGHGUTEL 165 o9 Sleneyeiien X  GHCTGTGamilsd 1000
LDTLIGISH6IT O 6IT6IT60.

&Cyr@or@amb SglienLuieomer LTED [HITewTWID

e Gapu'L @as6sed (Heterogametic) euems umed mitewwbd Geupl't @endoged  LIT6D
BiTerwsHHe0 e uTeder o uilfl Geaupil' L ReFOFesemenujld o MusHEH CFUIFamer. &&e0
Gzuwi o ulflseflerr Lmed, &mHoymIHeder CuTH HiTewTulbsUILIGSBSI.

CaupLl L @esoged e (Heterogametic male)

o Aubupempuled, opemt o ulfledet GoupulL GearFogsodamen o BuUSHEH  CFUISleBer.  GLem
o ulflsem @55 BaFbgssmer o BuUSH OFuidamer. Gsmer XX-XO wppd XX-XY
almd olel @renih elendwnd Lfléaeorid.

XX-XO ouens

o Beluend HTeOHITeIWD, cplenl  LFF@el Bpd yFdsenmmer &yiumer LFF@eT BB
Qeul_BsHefmaied sremiLBHeamer. Guew o uldser @rewie X  &GCrmBrCambsemen
Osremih @55 @ascgsd (XX) (Homogametic sex), wenpuleud spemr o ulflsst gm X
&CymBLnGsmemy CETamip Caumpi' L @aFosed (XO) (Hetrogametic sex) wpewpuiepid wLmed
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Bitewrid  Geuidemer. Senemt  Beveumoed BHBGHID X  GCIrGm@amd Sewr LTI aTISHmSH
BITeRTU NS BB G.

Sy (P,

Eewdoirstmsstr{G1)

(Lol SenauLoenay F1)

XX-XO auewas umed Hlirewiuid

Aot @eveurs; X GGImBBFmTD  Odmemi  ewilel(hhaH  @reNih  euemsWTeT  ailbhSHIEF
CFeLH6T 2 (HauTH I DHTaUH albdl GFeodeaiev @ uTd X GGrmBun@gmenio Cdmemi(h
opp urgdl X GCrmGurnBsmd ompid sreliubGdamer. Seubpled 6hs albdl OFed, OlewrL
CFevemev H(HeYBEF CFLIFBEI eleUmBL QUTBISSH Csut o ulfluller ured mitemulsbasliLBSBEI.

XX-XYauenas(emeuBasiied alend)

Beleuenswimen LimeoBliTewiud welger wppid Lpligdd (Drosophila) seflsd sremmiLiGasmser.
BFHev Ouemt o ulflser Ayemih X GCIMCLICFTISMeN CBTW(H @PHH BEOFOF6L LIGWIGNLILID
oot o ulflser e X wBpid @b Y GCrmBurGambsmend OCsmeni® Coupiil L SarFogsd
UewiedLIW|D  GQuBBIeTenel. @55 GaFbFsvsemen Odmeni  Ouewr o ulflee @Gy euenswimen
(WLedLedw o _BLSHS QFUH OB Sienausel @albeuraipid @wm X &CmGurGaureny w1 GG
OaremiBeiener.  Goupiul L BeidCFsosmen  Osmewi.  Ouewt o ulfleer @Gy  euenduITe
WwLeoLenw o Busd Oswidamer.  Seamped  Hev X @CrmBunGambsemenuyd  dev Y
&CmBTGaTbasmenuid O@Temi(Beienel. SHoYBF OQFUIWS dnigwl  alhHI0F060T  IMBEMUL
BH(HBDHeNMeT LTelaIhHensd blitewiuid QFUISBSI.

abBSHHSHT LTS (WwLewl, X GCmGunBsmeno O&mewi  ailbgh CFe060T60 HHEOUBMBTEL Sien6l
Quewt albgl GleUeLEVTEL HHABMBTEL Diewed 6wl o ulflwrsea|d LoTBIS ETB6T.

Goupi' L. QensoFsd GQuewt o ulfissi(Heterogametic Female)

BeleuendWmer  UTed HitemwbHHeo dev LYFFsel wBBID Fev  (PHIOBEIDLISETE LGS
oaale  LOBBID  UBMeUBHeT  Aweusmnd  Cabsy 0 oew o ulflser  @gewip X
&CrmBorGambsemen CUBBI(HBHIBET. 6B DeMal RHH EETFOFOHMENT 2 (THEUTE D EIN36T.
Quewr o ulflmen @m X @GCIMGLIGFTmL  WLEBL Slevevd X-GCITCLICFT(WLST @b Y-
&CymCnBameno  Gamewi(BHeitenen eeiGou  Ouewt o ulflder GCoupulL @eFOFed (LPemBUTled
BB UMBWITET  (LPL DL Sl o (HhauTdhGHHamear. giaaiGa GCoapl L SearFoFsd &6t
o ulflsefled  XX-XO  wwpmd  XX-XY  aemaulsd X  oBpd Y  el(pSHHibHern
LWSTUGSSILL L HTed BUIBUTH  GWlILSmE HalTds Gaupul L SaFbssd Guemisefsd Z
oppid W auwsHs wpaopu @@asb@ FLISL LWaLGSSLILGSamer. Caupiul L SearFbaed
Quewiseiley ZO-ZZ wipid ZW-ZZ s @resih euensuwmet (L enl &6l SHTeutiiLiBa emmser.

720-7Z7 ouens

AeleumaWnel  uTed  HiTewiwd  Flev  SIBHILFFH D6,  euemiawiSHI  LFFHB6T  1OBBID
ol BHCaTseied srewiliLbBHamear. Gelalms Ouew o ulflseaiear o L s0bFseisd @ Z’
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&CymCnB@amd 1 Bb 2 _eTengl. el Caupn'L BarF GFeveuens (ZO) oisHeured, @reni®
AUMBWITET (IPL ML BweT o BlUsHF OFuideamer. Hev L emLsel Z GCmGom@amd o L b
ompupid (O) srtaiuGdamer. 96s Bured @&HFH BaFFed amswnear Ouew 2 ulflsel
Breuih Z &CynGonBamibaemen OsmewiBeitenet (Z7).

IWN-7Z7 ouens

Beleuendswmer  UTeoB e v YFdsemr (GUd  opbHILFF)  Bp@IDd  (PpSHIG BTNt
o Wiflsenmenr oo FIH6TE oafiauer LOBEBID LIBMUS6T60 ST LGS mer. Eeneusberied
Quewt o ulflser @ Z GCmGwiGsmewwuid W @CrmGuonBamenowd GuiBmietener (ZW).
9560  oweu BB umSWTET  (PLMLEMET 2 MU  QFUISeimper.  iFHeL
Z&8ynGunBamewwwd wmmib fev W @GrmBuonBamenioujd OQsmemsiBeiener. Siewt o uiifsere
2 Lev Ogevzelled @yewih GGG mbse o eftenierl. SeuBplesr EIFOFL D HBEH L 60T
Gungl @Gy euemaswnem albgh 0FFH6NT RHdH BaFoFsd (ZZ) (Wwempuled 2 MLGHHWITH 66T,

? g
S b Bgerdr (P AATW
EcwtErdachis AF AW AT
g paaepani Py AT AATW
3 ?
ZIW-Z7 esuews Lm6d [HIiTeuord

wefHefed LIT6D [HliTemruid

eN&HeNed LMTeL [Hlifeoruid OFuiuyd wyuenisseT @geB uted GGImGun@ambseisd o elterer.
A&ECITCLTCFTbSEHG UTeLGHEITOLTCFTLS6T Sevevd  SILVCTGFTIDH6T 6@ GILIUIIT.
LTEITL 1986160  LIT6L  [HlTemruomesidl  @gewi  UmelaeidHlevid o efen Lmed  GGymGonGamibaereir
Goupum emL.  SIQLILINLUWITES CHTeI(H DS ABSH. TBSHHBT LTS CUNIHT DIHLOSEBIBH.
abBSHHISHT LTHE)  Gueiser XX@GGymGunBambaamenuyd eyewiser XY @&CmGuonGambasemenuiid
OCamewi(heitenenT. &G0 OTHHD 23 Genewt  GCITGLTCaTDET 2 6iTenar. SiFHed 22
BAemewt 2 160 GHGImBTCambsEHd (44A) @ Bewewt LTeL GEITCLTGFTHEHD (XX Bl6L6VEY
YY) oLm@. Quemisel @H55 BarFosed Uiy O@tewi @8y eumswiner Siew 6Fe0eme0
(B150F60) o (HouThGHemBart. @alteurm SlewGFsvedaid am X &CmGur@smid L BGW
sTeoiuBw.  wisTe  Caupiu' L. QeaFbFadsamen o (HauTdG ouenider  &h  Coupleuens
albgHFoFosmen SiHTougk X wBpid Y GCnGunBsmibsamend GsmemiL  ailbgh GaFeosmen
o maursGHeamer. SmaplGureGsp, uwplysFfulear uwted  GCITGLTGFTbSeT6T  SlEWLOLIL|D
weigmer Curai@n XX-XY ereim sHevteflweounut Lflewidgaieneng.

Y @@ymBon@amb oBpId Syewisefier eueniTad

Y &G8mGurGsmied Lev OFLUEMISHET SHLLMSUID DILILGHH6T SLBBed 10éHE  FLIuled
uenfisemen GeauellLBHSBID FHmesT OCsmemiemet ei@ipid Y @GCrmGonGambd umBPw sBGuTEngHW
Sieyse  Qpflwiudsaidamer. X  GCrmBuorGamied BUDIOTLNISHEHHBTO  @RHdH  IHIT
B\ 6 TH6IT B\(H&&H60MLD 9I606VF ©)6060TLDEVILD B\ SH60MID. Y &Cym@LomGamidl 6ot
Bmpmaseaigd Gumed o L6 @GGImGLIGsHTD LGHHer o eener (5%) (pesudoautosomal
regions). @gBE Smeanuma LGHser X GCrmGurGsmbaiud o sfenarn. @ULEGSHUTe & eImsed
UGIIST  GBISCEATOTBBIPD  BI@®ewe Bl QUpiISeEmer. WBHd o 6femr 95% Y
&CBGamiaiemn. w uGHB6T® Bewewiwim Y uGHwmgd (NRY). @bs @mewwr Y u@dsen
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GFwieoLIBID LD LIGID)IEh & 61T (Euchromatic) UG LB  GFwedLILT LOT LIGIDIEh & 61T
(Heterochromatic) ugd eer @yewip Fwwomen LGHBenms  LMfdbsliu’ Bererner. GFuwieoLBLD
wrueml UGHuled wumed Mitemiinggd Y eeigib (Sex determining region-SRY)  wjgLigmi
o etengl. walspaisd Y @GGymBuomBamb Hsvevmplensoulsd Haliths (ppuwimoed Guewt o ulyrs
AUeNTFS SlemLW  aufleu@GHESBE. UTed Hitewiw wruamiliugGd X &CnGunGamiiled &HlenLwimg).
®bs umed Pitewiwiugd Y uler wjuam  eleenoumbeT (WPHTheH Spemiet  allbhaHddHdH 60
ST LG albHd MHiTenTuldh STTeulumEGLD.

LIy FF@eied OFLGDI FLOMH M6V

C.B. Uflmed eremeu  (1pgHest  (pHeded LWDLILFHSeied OJUED  FOBEN6D  (LPeUID  LIT6D
BiTewrulsbslILBamHH HEWTLMIH ST SLEMTLIT6V 631553 681 &(HRBIH60 HmeIH G Y
&CymCLnGambser BHEMUWLITHIHTGHID. DML DIGH 6w LUTelIHmd  HiTenruilliLiglevensv.
Quewt LPULFFUTeL CUERT HETMOSHBTET LOJLIEIGH6T 2 L 60 GHGImGnBambseiiey o eiterer.

wriwevrengmer  LIMlegerd  Heit  oumuiFfuied  (wbww  3n)  Heitewd  Osmewi  Guewt
Ul FAu et uieoumer et LFHeww Heoll] QFuls Gurgd o (meutenm Gsut o uilflsefed
umed BIIb 2 Lev GCImGm@ambseefled Lieveums LFHW Seneniesemnend el BihHTT. 192160
BLHSLILULL  BFCarhmaiseisd HmLsHd (Wyaselar SigliuemLuied  uwplysduier X
GCImGnGambled o eften  GQUENT  HETMOHSTRT  LFLMMIGHEDHD 2 Led GCImGrGambseriied
o 66N SLEWI  HETNLOSHBTET  LOJUISHEHD  BenL Cwiwirer wyysF  gFwpemeoCuw By FdsHerlled
utelersHema  Hitewiulsamgd  eer  LfLmed  sSewiLBihsTT.  eai@eu  LPLLLFFuled o 16D
&CGnBambaseilesr  QHTEHBGHD X  GCImBICaTdH@HD BB  HTamid  alHHGW
utelandhens HiTewulsdeamer.  BeeldlasGo uted GBuilL e cEILGHBH.  DHement
SpdbaeniLaumsl OeuelllILIBHSHe0MLD.

A

ured @MWl B etemr =

X &BymGonGamid serileit  6T6wT 6wild M (Xj

o Lev GOImGrGamb TG 66t 6lewr cuolld D

o GUUIL®B eeamienied  gBUBBB BB, o ulflseflear LUBSCHTBB  uTed  UewTLied
OQeuefiliuBamgl.  (pbow  Quest  LpligFdenws  3A3X) @rlevioul e (2A:Xy)
&HOLILFQFUIS  uielesT  (payHel  Gamhdhaiiul Getener.  (pwwl  (3AXXX)  Guewt
uFfasad @rieorw  (2A:XY) oo ysdagd oLBuw  Gauiwiue (i sgendest
S6ULIL| S8 (LPI96.

S)6001." . O\LI6TET A+X A+Y
2A+XX 3A+XXX @poowr | 3A+XXY @pibioul
O\L16woT SenLumed o _uif
2A+X 3A+XX @pibious 3A+XY ewa
BSenL_Limed o uifl E),60T
A+XX 2A+XXX wlens 2A+XXY @ylenL
O\L16w0T oWl GlLiemr
A+X 2A+XX @yl enL 2A+XY @ylenL

W Gluesst DUl SL600T

e XA aler @RUILBG etemr 1.00 etefled SleuauifaeT EUIEOLITRT  OLIGHIGHNTS 2 6166
GPUWILG etewr  1.005@ Ged eTeleueTey dnlgeTeOld Slewed OUewIEeMTEGa o 66t
GPUWILG etewr 0.50 el BHHSHTO Slewed  DUIGOLITET DLEIH6NTS 2 6itenedr.  Goguid
@y  0.505@ o6lelene] GHMBUTES SHHITOID Deed DLEUIHMTHE O 6iT6rel.
GPUWIL G etewt 0.67 oLF BHHHTeL @enL Lmed 2 ulflwns o eiferner. LNE L60TSHENHHHT6
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GBUI_(B etewr 033 oypa|d Wewas OCuemiseier @UPUilG eewr 1.50 SiHeD 2 eiTerme.
Beialmeuens o ulflaseEnbd aedenwBB eUBHEH6ENTES 2 6IT6IT6l.

X-aGrmBonBameniy Gametadiml eeieuT 1981 LD DewIB BHBIHLIGHSDTT.
Y-&CrmBon@amenin  erdigeuesterd eledTLIGUT 190260 HemTBLIQHSTT.

ueoliyFHsened OQuewt Heitewo  euenitaddlenws umed By wguem  (Sex switchgene)
QUOIBL &SI ST 60T BbD LIT60 (A ) LOT LI (SXL)X &CymGomGamiiled
SHTOTL ILI(BH S IMBG.

UTed G&meLel U GFewi(B  GUENBWITET  [Hlenevudenend OdTeamn(Beitener.  E)6lalIenNEUITET
wyuegml  GFwedLB  Blemeouled (FBB@GL  CumkH)  Quemt  HeSTwD  eueTTFFenUID
GawebULTHHleneouled (cpbhH B CUTH) LewT SHTWID UeNMTFF WD  IHIBL SHHIB GBS,
Guaub X &CrmBon@amievid o L GHCmGunGamigd 2 eiten Gouml F6v  LOFLIGMIGHSHEIT
umeL oMMl FUEmISEHmeT S BLILIEG SIS ImenT.

o LPLYFABaied et HMD o (HhauTaudBd Y &CymBurGambe @bl &L L TWIDTEGLD.
Smumed 2 meud (Gynandromorph)
o Belcuemaswter o ulflemseaier Hev © L60 LIGHH6T OLewl LIeWILIGHmeNLD BB Fev 2 L 60

UGS HeT Guemt LewLdmenuid OeuefitiLbhoHIISaipet. SLewt LOBHBILD GILI6T  LOTL6UNSHHM6TH
CETeWIL FHaiddenTer @eleuend o ulifledel o L eomdhsd CuBpleTener (QTmas Heremip).

Siene] FBGFUIGeL-UTT 2 piliyse (Dosage Compensation - Barr Body)

e 1949 oub Suewi(h UMT OBEID CUTLFD QL&lul SmHeurbd Gluewr Ljenewnruie B 6Fe06060
QUH SILTHHWTET 2 DIl  SWILBIHHENT. Diened DLW LLeneTuled  STewiLiLB6Ud606m6v.
Bhs SILTsHwTar 2 miiewt uted GGGl ige (Sex chromatin)eialip SIS HTTH6IT.
WetteorT UMy 2 _miliyseT  eoel  SewpdasiurLer. XY  @GOumBGwr@smb  euensd LMD
pitenuiggedlsd spemr o uiflser em X GCmGuorGsmenwud Ouewt o uiflsst Gyewi(h X
&CrmBrGambamenuid  OCsmewi(Geener. LTINISHBEG e Cubumer @hs enail (b
Goupium enL o _ulfleond ey FH QFUISBSH eTaTdB alledlm eTFBaI. LTVl 19sefelr G
o uiflsefed @m X @CrmBun@smbd wi GG GFweLGHamer. aBamm X &CymGurGambd
GFwedLL MDD  BmlugTer  Slenaibhseiler Coupurien, FROFUILH CaTeTdSaper. EHemeo
oLemt  BmId  Guewt AW @m  uteder 2 ulflsefled @m OGFobsE @ X
&CrmBorGambd L BEW CFweLHBer GUBBIGTETSI.

egweomm &HCrmGLTCaFmGw unT o L s0denmad o eTener oer Guwifl 606w (PSTOLOTIAHST.
@eweu  Ouewt o ulfleefled Was OBmpEsLOTS  FmHewh GCITGWLL el  HTeNSHHHD
augaiote  Caml 8y GGG oip WIBIHBSH. (weowrer &mH Gsmer - Lyon’s
TeULDGUTH6ETeneN). @(h OFe0ells0 o 6item LMT o miiler elenienlbamsd DIFGF0aI0 2 aitenm X
&CrmBTGambHeMett elcwtenidbmBpenl 6l Q6B GHMBATGLD. @) end et 2 ulflser
Q@ uTh o _miienu GLBBIeTeTeT.

urt o miiyseier eemienidemsd N- aldewll Weump@ps. N-1 alduisd (N admbal
aimB  HPHH0 aldh) N eaaiug geeded o eten X  GCrmBonGamibsefer GLoTHSH
GTERTEMT HEND  DLGHID.

Crpatszeie gmenmIOwl - SFL DL Loul [Henev:
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mamGearTigym  euemdmdWF GCFibhsd yFdsenmer GCHeidsel, 6IMIDLS6T WLBBID Gonalseied
CuUTHIUTES @BemBLOW - ST ML IoUl (penpuied Lmed MiTemiubd HewL CUBISGBEH. UD(penmuied
Gzuwi o uifiseler utedend, oewen GUBIEB GCITGLTCaFTD OHTGHH Ul  6T6uTamIHENBEMUI
QUTBISS HiTewTUISSILGHBSHI. HHaUBB (WL L &6l Cuewt o ulflesenmaeyd (@gmewll LOBBID
Gouemevdany BCHelddel) &HHAUBTH (WPLMLFH6T el  ChHaidmenTs Sl @6 i6LIHED
wepuleud (Parthenogenesis) esusniigdflent deiper. e Coaisseied &GrmGLTGFTDS6 6T
slemienibensd UTHWenBeu o siterenr (epmenmLowid). Guewt Bmhetdbsefled &GImGLTGambEeT B)(H
DL MISTH 2 6Tenedl (QTL DL LOUID). EH&ITeL BID(Lpenm LT6L HITewtud 616l DIDSHBILBSMBSI.

£)611616M S LIT60T LImeL BlTeuruILD Gz erids w61l 6or FepD QUTLDHMB ufl eSS B3
aflaGSGHIamer. @  @lenLowl  Hetewd T Gt  @ymemils — Capefwms)
FL L SHHMBTT (P ML Bl S(hFHemer. SHayBB (WL emLuled SmbaH 2 (heaun@Gd LI Guew
Bxpaismel  @umewis Cxpef @OBWL WLewLdemwenm ULITLAIUSBSGHLD DHeT  BIICLI(HES
CouBBla@D  LMBUPHLOTS  HHBEHHITHD LRSS amer. ool @HHmabUl HHLD6]
o mailem Gziey (Kin selection) e SImpssILGADBEH. @  cUdS6TaT  aBTTGLOTEN6TF
FIUUSH&T ceold Brenis Cxpel Gouamevsany Capaisbseier SaIOLmEBS Hmemel @BHHEH  He
FpS UTDHMD GHOMEV HLLMDSHSHI OBTETSH MBS

umed &b LogussLSHe0 (Sex Linked Inheritance)

gataugdl @ umed GGImelambed SiemiohEleTen WIUem Fe0  LIWILGH6T6T  LOJLIGL SEHeN6V
BiTeniulsSama. BaGa UTed FMThe LJUS SLHHED SLELD.

X spoevgl s GCImGLTBamisr GeusiGaup LGHHerRed STERIILBD OFLEIGSS6T LTS THS
LIUEISHET ol SewwdslubGSamer. X@CmGuwrGamber  GeusiGoum LG HHeilsd
STeWILILBL  WruemdbserT X  Fbhs  WLILambseT .  YGCmGunBsmiler GeusiGeum
UGHHelled STeorIL(BD JUaDIGSeT Y &Mibhs FLUamIGHeT Diebevd Cammeorenigfs sdermel
(Holandric genes) e omwssiuGdeamer. Y &ibs OIJLODISSEHSE EeneniuiTet
oleveSsvmer X GCImGnGamisd @evemev. Y gNibe OJUamIBEeT ) GCmGomGam(pL et
GsmbBs  sLHILLGUSTE  opeml  UTedanhdHled  WLLBEL — ewey  HET  LIGWIL|EHM6T
LUBSCHTBBSHIH60  OeuallILBGSHIHIBement. LTeL &FheH ULewiLSeTer LOJLSSLSHH60 OlLIeTISHm6N
el SLEWIHAT60  OUTHITS DIFHBLD  STewILLGS BT, 6oeraied SLewuIH6T  OlamLilend sHerd
(Hemizygous)seimn GamemiLauTseams @GBLUSTO @ SHleT iBs  Sjevessd BHS
SMV(PmBEHEG SLESSILGL  Curgh  opBatear Uil  CeuallubGsHHIFaBEH.  Gebeum
LUGHBeMed o 6ffen  XFTHH SleLevdH YIFTIHS  OILENSHET  (REUUTHSHETND LIS H6IT)
GepeL LUGLLIer Burg Bement BaiTeuCaHT Slsvevd GHBIHOBHT LOTBBSHEHL LIKIGH 0B TeTeuGHT
Bsoemev. eteiBeu  Xoebevd Y FTHS  OLemibdeT  wfyeufl sLSSIUBGHG0  Lmed  FiTHS
LOILSELSHHEO 61Tl DIMPSSBLILIBH SBSH.

X anibg LoyUEmIeNeT LOJLSHL SHFH60

fouliy — uFemg HBHSHB Dievevd LTeoBLTelFD BIsHddasdle) Gnmul Gureimpensal D6 g6l s0
STewILILBL X Fhs FLemIelen LJLGHESL HHed@ 6BHBHISHT BB DLGLD.

Br5ssada] G (@G, .L9edwim)

afCGomiedwr  Ourgiens  BIHsssdle) GBI (IeL[HHENBF6N 6T  GIeNENBUIENH) 6160
SIDWHSILBHABH. B OCuTHeuTs Cueasidemen ol  SLENIH6T160 DIHBID  HTEIILGEIBSI.
180360 @mest GamlGLm eTaiLeUT (LPSH&T (P&H6eV60 OJLHEHL HH60 SlgliLienL_uileomer &bGmulleneot
UBBiwW  HBalc0EMmeT  DIeNHHTT. BISdHdHsde GBTUI @BméSw X  gMibhs  OFLGDIEITED
IBUGIBE. BOrHSEHFey CrTuibaTan @OBMEG WIuameld OsTewi  Huflear @FHHsHe0
Quieouner  @rsHs 2 emp  GurmeT  (SmbGuTLIeITervLIg6)  STemIlILI(heugleens0.  6lerGou
FpISTWHISET gBULLTID @FSHHD eTLTFHwrs OeuefGupll @mliysE  eufleuddd aimer.
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Ouemtdell  @AHCHTUI  SLGHFHFBMTHAID 6w Quisoumsald e  Curg  LIBsSSam
waaEeaied 50% CuBmdE BHCHTU SLEHSUILGHEBL. GBIHGLBIGES (2_FMmeen 2 _FLP6I6r)
OILSEL HHme0 @G LIeTBnBIsBgI.

BB&S BB

walgHaied hE Heatmw Oarewi X &ihs WLILaSSGe FBrismer LTTUSBSE 2 Hab
by Ogeoseflel o BUSHHHG STTeOIOTS E(HHSHmer. @DOTUEISHT BHMmIEG BHeneouled
BHHFHTe0 BoUBMBTEL  Fnldl] GFeLHMET 2 (HaUTHD  (IPIPAUFHVMeV. @R&HDH HeTenlD  GSHTeuoTL
QbHIEG SlveSsomanantl (XX )Oumbmpieen OLewIG6T WBBID UTHUeTe] EBRIEG DEVES0BME
(XY) Oubmpeien syeviser AT Heully HHID LFmF Bphisamen  CeumiLB&E Wl
(WPIYFH60meV.  BPHEHWIL.  BTeWIH  GUMHBWITRT  H(HLOWIMIGaTET — aUPUITES BB EGHB a6
OTUSBL SHHEM6V DINSILIGOTLD.

Qb SuieoUmeT LIMTeneULenL W OLENIEmISGD @(h HBS&HHB 2 LUl Semih@EGHlD EenL ulevmer
SHl(HLoewID: @ SuledumesT UMTenewemL Wl OLewT @(h HIBESGHBH NN  LOWISGLD LTSI
F1 semeoupenp OuemissT &LHHHemmes o etenean. @bheh Fl  smeopenpulsd &L dHdHaents
o 66l SLEIM6L  GuiebUTeT UTTeneu]enL Ul  OILI6HIeneT  6(h  SUIe0LITET  LITTENeUUL|ENLUI L6001
wesGLouTwa F2  samevpepuied m Suweouner UTTeameuwemLul GLeRwT @@  @uleduimen
uTTemeuenL W SLSHWTE 2 6ifen  Guewl BDID HIBSGHHB Ohewt  SLHCWTT  LIBsHalament
(3:1). PBSGHHB UMILTHIG SHHMSUILLD SBHSH SLHHB6MMH 2 66N H6T aufl CUImISE
SLHSLILBGG SIS LBISG LJLUSELHH60 6160 DIMPSHBLILBHIEIBSI.

Buwieoumer  umTeneuwenL W  QuewT  HIBSSHHBH MW MISSWOILITIHSH 26w Tales
BBSSBE 0JLSSL HBH60.

QH BWedUTeT LIMTeeULEDL UL SLamibGHlD HIBESGHB 2 emLw OCuetiansEGld  SemL ulevmen
Fmwewid: @ Suieourer UmTameiuemlwl et (X+Y) @b BissemG  Guemienean (X X©)
LEISGLOUTWRSH Gl  HMeO(PenB  LOFHEIH6T  SlDETaU(HD  GUIeOUTET  LIMTeneUULenL Ul
BLSHHHENTHOD 26116160,

@bs Fl smeoowopows GCsibd SLSHH@enTes o 6fen OUem @b EUICOLITET LITTEn6UU|EHL LI
W @h BPIBSSBB CLEHT WBBID @b HIBSEBB b0 SpSIEWITT  Lime:eleipent.

Y-gniibd oyugnibaeien LoJLssL G360

Y-5C8rmGuonGaurifisd  @eileurseiieno  (Nonhomologous)  Oasmewi  ugHsefed o eirer
LTUENISHEHET QH SLemILLO(HHSH! LOBEBT(H pemidb@ CHIQUITES HLSHHLILBHSIMB6T. L0 5660
Y-gniibg  wyuamisbdHel  Sevevd  Cammevrewi fld  2eidmeT  &TH LD B HHOTH
(PYAUTTHVISSGS — STTWILTGHD.  (masliLiTgamysCardlen) Gl HhmHulLd  Embal
wa@IHEG ChIQuTes SLHHLILGHSBSE. goaalsd Semser Y-GGrmBurCamemid  HhemasulL b
Bmba  Cryowmsl  Gupidamper. X GCmGurGsmeny W GOL  HHwsUILLD  BHHA
CuEIEIHTEL CUETTIH6T LTHSBBLILGSHELm6L.

&GymGuomGamd Ozpm@ly eaemyuLd (Karyotyping)

m GFevelled o eiten  GCIMGLTCFTD OCamTGHew (wWrpemwwnsll Lfs0sbHaH  DleuBens
Bwensents  aflensuBHHId OHTheomI LG  GHGmGurGsaurd OFHTGLUL  eudILLLD  SLEGLD.
&CImGnGambd  euemguL  (MeewwpuFwWS) el Ggmed  GHCrmGonGambsmen UL LOTH
STLFUBSHHIHM0 GHBISHGLD.

&Cyr@om@amb OHTGLIL eauenyULLD HWTSHGSGWD LWenm
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o 296wr wppw eleurest (Tjio and Levan) (1960) oyl Bmeumpd weld BIssHs5Hed o aierm
bBurengl Boemer  eleflw  (pewpuied  euenTiug GP¥SH  alenddSlemT.  QFCFe0D6M 60T
wenpwpsliifley grewiLiul G OwlLTCued Hensvenw SienLWbOUTRE DiFled  Camevdlenies
(Colchicine) GsiigHs o Lat  FCFeser O e Bawmas o985 Beveouled
HBISHH il L e LT evTe0TiT QoL LmBuerd Blemevuiled o g6 OF 6060 60T DI HSDI
&CymGLom@a TS @rpHLD UL QoSS LS. UL S&Hedl(mbS PRIBLIING &CymGonGam(pLb
salssHeiurs Gl yowdsHs Bl 955 SmensGmm@ (Homologus pair) eauflemgwrs
SimwHHE. BHsmaw alflmswampliCGuCL @CrmGrCsmb GFTEly euemyub (Karyotype)
aeim  oemweTemILGaBE.  GCIMBrGambaefledy  Sewwiy  wBmI  CaupuTledr opfiw
WPISBSI.

&CymGm@ambd BTG eUMIUL SHHT LILIGTISHET

LUITEVIQIRIGBEM6NT (SL6WT LOBMILD GLIEHT) SIMLWITEND ST 2561 BB,

BEBED  BILRHHL, BLbouwimded wBpd  GCmCurGambset  Uflwnpenso  Gumeis
&CrmBrGamd LIp&Fdsamen HewiLplul LILITLIHS B

&CymBunBamd  GenpuTBHeTTen  @UEmsBB  ueowd  (Aneuplidy)  GumeBeuBen®
STl Mlul  LIWIGTLI(H & eTmB &I

FplemisenddlenL Guiwmer UfewTD © Be|Henen Hellbd 2 56 HRIBIH.
@56SHTYOHI LS 60D LD HaNe0 STeuLGLD Fuied GChTUIsemenT &L i5luIeOTLD.

waigaiar GCImGLTCHTD OFHTGLIL euenILILLD

o Qg Grmiwfer SLb wBBID Bk SImEafear QUG Herd SeuBpsler SlgliLienl uled el
GCymCGnGambsene  clpeiiml  aUmSBWITES  LfldHeoTd.  Sewauwimeler:  GolLr Qe M,
SlemewiGoL LToFa flé  wBpid &Crmosaifles ou@. GGCrméun@asmbseaie LemalILL SHemnd
SuBBleT HeSHewsd SlgliLemL wined Carenih @pmiGafmauisd A (e O auemy & (pEDH6eNTS
QUMBLILIB SHSLILIBHEITB6IT.

wyyssTed aufSsTLT uglumue (Pedigree Analysis)

o JSBHTEL UPGHOSHTLT eleilgh OuUThHSHS0Ter JUS GBuibsenend 6ETem(H  euenTUILILIL L
QM GBWU  JTGD. @FH6epeod GSMUILICL  ypl  uewilselet  JLSSLSHH60  aUllHemend
SUILMIWEITD. @  GBLUSESHTLMED UewiLSeT eeleuTml  SLbH LD  HENeO(LPenBEH6NTS
Bapreipisleimen sl L UBBWLIUIGL 1JLSEST0 aufld CHTLT LGUUTUIS] 6TeiLBLD.

yiwied GenpUTGa6T

o wriwed GBUTBH6T elaiLemal 6h CBTUI Dievevg Fa Gymbd uGw. Beweu e 2 ufflufler
Sllul L  19.6Ter.el el @uisouBp  LIBIDHeN6Y  FHETEnLOWITeD SIev6vdH  CHTEMTBISHENTED
o (haurdleipert. @b wyuamialed gBUBL Fp HemomBpd  wWHed  GGITGLTGFTD  CFHTGE
DI606VH Q(H  (Wpemowimen  GGTiCLTGampLal CFTHHe0 IeLeVFHI BSHHE0 euenFulevTen UTbHD
aiFemg  wIwed GmBUTHH6T eTaISHGBMD. I GHMBUTBSMT STewi(h  eUMBWITH
Lfléae0md Sieneuuimeust GO a6 @GemBUThH6T WwBmId &CImGLrCamd &emBUTHSHENT.

Quein_eder Genpun®adet (Mendalian disorders)

* oM WLIUERTL GBUGHSB BIFTMOLIL  HIEV6VH HleToTBBLd, GLoewTL 66T  (&He»BLITL mL
IBUBSHBHIBABeT. Gl eder WILUSFSLHH0 aldHdefer LB Aeweu Gsul o ulfseEndEd
&L SHHULBS 6360, GeorFLolwm, SIeVLN6MFLD, Wemerevast GLmmuyfw, Sifleumeir Qg6
Br5508FTens GHTUI LBBID emergmi e Carflwr Gureimpensy ORI 60W6T  &mBUTHSEHHS
IBbSHIIBT_HHNMTGHD BHFH UMBWITET (GHMBUTHHGT, @MEIG SHETOD H606VH  6BHMHIGHDHTEMLD
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OamemiGLm wBpid o L GOImGnCambd oevevgk LTed GHCIMGTGamd amihg  UewLTSGourT
B\(H&SH6VITLD.

seorgifwr (Thalassemia)

B 2 L GCmBurBamied 2o 6Ten @(h eBMIG UL WFUaIee el  TBBSS 6T
gBu®BL  CrTwm@. BbHGmTulemmesd, BIsHs Fallugmssel DHHW0TE  HenHoHELILBHS GIB6.
Buweoys@ omprer  ansBom@Genmiler b ImmIBeT 2 (HauTeuBh BHMSHE  HTTEUILOTGLD.
Buweourer  ansGom@Genmillesr BTG UTINOULmL B  FRSIWTed SOIH DIFH6L 2 LeoUT
wpmpid 2 WL @Gemmier gmdledsenm@d. HeodFlwm CrTwmed UTSHSSIUL L aITHeT6T QLeoLIT
Sloevgl  LTLLT  gmdledsellsd  gHTaUOHHID  UTHUILL (BHeTenHTed  BQuUIedLSE  LDTBTen
an3Bom@HBenmLiles  cLpeLSHEnBIH6eT 2 (HeuTdh BIsHd CaFrensemul eBLBHHISBSI.

urgsaiul Berten  anfGuom@Genmiier Fmigded euemaulear SiglienLuled SpeouT WBmID LT
geoFLwm eter @ euenddenTall Llfldbseurd. 16-oub GCITGLTGFTLID OBHBHITE SIMLHS
HBA1 wwmmio HBA2 8w @pewih aidel  sHeordbwimene &L GULGS SIS 6.
SHlleTOTBBLD  DIGLVVGHI HHHD DIMLHSH Q6B D6LVGH R&TBIGES GCLBULL LEOUT  OFLIENISS6IT
SL60."UT  GHeordLolum aaiugl  lLr  @Genmier gmglel o BusHd  UTHLILIENL USHTED
gBUBGdma. Bsmer GGImGrCamb 1160 o eiten egBmeny oSer (HBB) & (uUuBsHsdng.
QUTGHIUTS  STEUILILGL  Selouensd HeotFOwT Fmeduler @rsHsGsmems (Cooley’s anaemia)
g  SImPSSILGEBEH.  DHCHTUIEME  opeouT  FRF 2 _BUSH DFSMHH  BIHH
Fouiugmibsefler Felaser GFsH(LpmId 66

LemenredasGLmhlugfiuwim

Ba Uemeared Sevenenei  auenTdlensd wrpp  Upels @eopur G Gprwrg  (Inbornerror
ofmetabolism). o 160 @CMGOTGsmbHefled 2o 6ien @ oW @OBEIG LDTLIGNIGHENTED
SbGHTUI gBUBS B &CrmGonGambd 1260 SIEMLOHHIGTEN LTemeut60 SI606M 601601
mamL gmaHenIBeued  eTeB  HeveSJed OBTHW  &ILUSBGHS smyewiorer PAH  wyuemiedesr
SHleMoTBBSHeHTeL BHEHTUI 2w TaBH. Llenearsd Sjveneaiamer L Crrdlems wimsB SbHobHTs
SluFwoT@h. @BEHTLTL UTHESLILULLaTEHEHEG HOHTH &SFTHs1H. BFHamed Copmsiu
Llemwerted Sjeveneiadl  emamLl Jrd  eilGeerd 613 H6L6STEL OBTHenW  SHFTLULSBGHS  SHTT6MTLOTE
PAH wjugmeier  SHeTorBpssred SHGHTUI o awimdpgl.  Llenersd SICVENGITEN 6T
oL Gyrdlems B AHOBTSH  Seudwon@n. QBCHTWTEL UTHSSLIUL L aTHEhdE SbHOHTS
FIHETH. B e Cpmdlw Llemearsd Sievenareidsl Llemearsd emUmHald SIfleTEaDd LoBE3ID
DIHST UPIGUT(HeNTHD LOTBIS BT, BH6T alenenaursd SHIHSHaIT cpemen GHemmuml (B Gnmul
Gxpmed LOBBID (PHefled GemmeuTer HBLOE6ET Fwleney o ewiLTHleser. Llemered emLhHald
Slflevd FppT auPlums GeuefCGuBBLILIGSBS.

pp Geopur @ GpTul (Albinism)

ppleopurt G Cerwl @, aemjflens BB Lpel @Gepum @ Gprwrgw. (Inborn error of
metabolism). Geneu o 1 BEGCMGLIGFTO o 6ien @BHRAW oSemed gBUGABH. CHTede
PBSHBG Oloeveier BBL®eT STyeniors o eitener.  Gosomefe BB BevsoTsh Henev ‘HBLO
Goput_®G  Cpmulsier  SIMSSLILIGE @IBS. Qb  BUJ, QBESW  6LESELHM6I
CUBHBSIBUTHLmLBITAGRIED OBTHmW 2 BuUSHFH CaFuiw  (IpQUITS. GeorGemmengL
OQzwevsefled o 6fen  enLemasl grdhen) Llamarsoseuemearemer (DOPA) Gueorefer BiBLiuimes
B @HOETEH  CaHmeuliGH GBS @bGETWTe uTgdsiu’ L pujselear GoHred, U,
ofled  BEID U  UGHdeled  @uieourer  elenienlldmauled  GeorGeammengl.  GlFevsme6N
STemIlILBD. LeiTed SleuBmled Gloeumemen HIBLY E(HLILIE0M6V.
3-4emL_emaml g
L GyrFBeurerd

> QDGO 6uT 68T

Lenensvoievenerer( DOPA)
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amengmiLer Gamflwim

e B85 algaiev o LBGCImerGamblar @hE S O@Temi  CEmeLed  LFLIGMIAITED
gBLBSBSI. SHetefleoumesr o L 60 HBHGHHSWD OBMWID  UQlILIQUITET [BILDL  LO6RILeY  FendHe),
SISO DEIHleNEY LTSI LOBBID 2 L 60U G6med Spdlwer @bGHTUle  LIeRILS6TELD.
BHGHTUI QBRI BUTH6T 32 1Hev 40 euwgHiSHemL G @mlienl FhaHobBmTaHe.

&CymGwrGambd ppFdfast (Chromosomal Abnormalities)

el @elGleuth  BylenLwwl(2n) o LeGgesend 46 GGrmGuorGsmbsmer (23
Benewide) Gumbmleener.  GHCITGLTGHTAGT SIEWIDLIL] SHIeLVG  eTanTenldbmauled  gBLBE I
wrppriser GGG md GempuTl B  CHTUISmeT 26Ul M & 6IImen. QurgleuTs, GCFed
Nemaiev egMU®BLD LT emLDEB6TITED GSIEE{EE TR (LT ERTLIT (6T ©  GUOTL_M&bl6aT360T.
CgeoLNflalleCura  GGymGrGambseflenr @&Gymolser Fflouy NP WTHHTEO &TEBT  DI6LEVSHI
2158& GopulL  &CmBunBambsefer  eeuenibend DAHNBFHEHT  SlevevdH  (GHMOBHEHT
STELILGIS  @WRIGHBB  LGTDWID  (DISTyLIeNTUIg) — 6TerILIBLD. &CymBonGambselr  Fifleuy
Ufba  QHMSTHITO BbHeme 2 NIl TS GBS QM GO L  Geputl G Crruler
uemilsenms  OeuefiLGaB LeGaup Sl wmemmiseEnd DslGBslaend FHemwi Gymb  ereiLIBLD.
welgelev,Leyest Fewr Gymb, Ljen] HewGymb, slemernetr.’.OLeOLy Fewn Gymb oBmId LI L T6l
Fewr_Grmb Gumenip GGymGLTGamb GewmuTl B GCHTUISH6T  &Teur ILIBE6IB6T.

(o) waigeaied sTauBw o L6 GCmewrCsmbd &b @UBISHB LIGILOUWILD

e walgeled U 2 LeGCImGrGsmd &mibs QIEMSBB LGILOWKISET &H6wlBHLIIQSSLILIL (HeiTere.
(e1.m) Leyewt Hewrl Gymd (21-9empGamd) um Lei Hewi Gymd (13-19emyBGamio)

Leyewt Fewn_Gymb (21-9ewyBaifl)

21-gpoug - GCImBnGsmd  edpGaml  Mewevuled  AdULemnsH  Lejewt  Flewr Gymd  eTeur
SImLPSH S EBTLD. Sally  cpewen  euenIFF  GewmpuT(B, ewwl  [BILDL  LDEWIL6L  euUeTHS]
UTHSBILBHD, B(H HewiBEHHHMLCW HHes SHMID STEILLGHD, SHLenLwTer pdH@, oFal
GeopuT®h, eumwl elBUTHID HBHHHHH0 WLBBID BTHG OCeualGu  Blguweumm  EhHSH6e0
S Fwemet SHEHTUNE LIGwILS6TTEHLD.

ulLmen Hewr Gymb (13 —igenyBGamid))

o 13-guzkh GCmGLrCamd 19emyBamsl Bensoulled EHLLIGHeme0 LT L6l Hewrl Gymbd o (Heur&mg.
GeapeoLiflaler Gung GCrmBrGambseienr GGrmLL gL H6iT Ffleuy L WTSHSHTEO E6iIeUemnHUITET
&CrmBTGaTD LTBBMHIHET o el TdHlemer. BFHer alemeneaursd DHEfHs WBHBID Halomet
2 L 60 GMBUT(HSEET, aIHevd GemBUT®h, FPfiw HNISEHLT dnlpul FABluw Hewevsdelt, LlemeBms
SlETeNID,  cpemel  LBBID o 62 _mpiiseilar  GpeuenFd g Flwiemen  @FHer  Flev
SPGB BEMTSLD.

(o) wealgealsd sremiliLBL LTedGEITGLIGFmier uiedL] LTHMLD

o wopwaslifley ooz Gamed  Lflalledr  Cumrgd  @CrmGuonGambset  Ffleuy  LIfHa
RIBMIBTHHTL Lm0  GCImBon@amd @GHevpuml’(h  CrTulseT o 6wl Talenmser. LO60T & 60760,
Hemener. .OueoL] Fer Gymbd  oBpid  Ljyery  Fewr Gymb  eteor  wev  umed  GHGymGomGamid
GopUTL B CpTuiseT HeurBLIGSSILL (HeTerTe.

denenesr..QueOLT Fewn Gymbd (XXY-&Le%1%561T)

o QBaluma LJLIW6 GHmBUTLIgBEG oiemideied @m X  GCImGurBsmd ambpdHeons SmLLcs
BT GTLOM(GHLD. Bz almeneaurs @AFHewi Grmbd  OGsmewi  pUTHEDEEG 44AA+XXY et
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Quresd 47 GGG mbse o slTere. BsGemBUTlBLer  LIplueufseT  weol (B
DLEWIHNTHAD HEWIL WP HTVHEHLMID 2 JHSH 660 BT 6UTHeNMTHD, OB ML UITSHLD,
GEWILTHAD , GOBeUeNTFFUDLW SLewT  LTelel 2 MINLS6T WBBID LOTJUS  eueTTFSlenul
(Gynaecomastia) GsreniBLo STentLILIBE6TBery.

Lyeny Hewn Cymd (XO-Cuiesitaseir)

Beiaienad JLIUId GHempUTl lgBE GCuemisefllsd @ X-&CrmGLrBambd GHmba SHTeRILILIBHAIS
HTTERILDTGLD. ®bs Hewr Grmb  Gamewi  mpuIHer, 45  GHCymGurGasmbsenen (44
2 1 60@GrmBunCamb wBmId @ X GCmGwrGsmid) w HOL GCuBEeTaTe.  dE&HmBUTL (B
Grmuler smyewioTd CUEGISEHHEG LDeVL (BHHENLD, G6T6NHHAIND, DIHEB  F6116)FHENETUIENL LI
BHFH, GHoB LTJUS euenJFd, SewiLF &Il euenjFFHuleieno LOBEID  LHeUDeL UbBLITE)
wrgalLmiiFaspBduiaemn Curamenal SIBlGBEmTe STewIlILbBa 66T

&GmGwnB@amd aFmym WJYs SLHH60 (MF_CLMIemE eufl | &LHF0) (Extra Chromosomal
inheritance)

Hlov  uewtysmeiT,@&GemmGymienmerol, emwl CLmsmewi flwm, OpmiBm o ulfl wBpb Wenmerdd
Gumeiy o s &mr wyd TGS ®eTe0 &L BLILIGSHSLILIBHES eTse. Bener  OLDGWTL 61631
LILSEELHHO  alHeEhdHE 2 L UL THmE. &CImBrGamd  &MITSH  WFUIEDISSH6NT 6T
LILSEELHHD STl  SHTEsHmHF  FMHGsH o sllengl. & eUNTFHSG FEFSTBD
uriseilieny Sefluger cpeold HTullest SHTHSD OeuallLGHBSH. — SLewl LOBEBID GuewT SLEw
@yewih  CuBGBTIsEpD GCITGLIGHTD  WIUENISSHET (WPeOLD  SHHLPL ML HSTET  LImIS6TLIenL
Fowre SefSSTeID enuiseie albgs CFaseflle WesGmBHe mFGLTienmmad EmULSTeo
Quewt o ulfleel SmseT LRSMILTS SHWLmLUler JbUBlemey gl GLmienmad LoBp3ID
Cged 2 6T 2 mlser GCuraBaBmB SelsSamer.  mF CLTIMTFHH60 WJLS HLGHSH60
SIVGHFBET  QHHSHTL  Sewey  Cauwl o ulfleEnd@ (WLemLB6T cpeold  SLSHSHULBS 636
aeniBou GauimeT HMUIFTIHS 6llensnencuds OCETeRIBEITET6L.

oI CLmienmesHFHled  STewilILBG Wy FTPT UGS  IUSBELHH0 2 L SH([Heled
sTeor LG GCrm@m@amd  wyuamISEHeTer LJLSSL HHIL T HSHILICLITEIH 606M60. REERTR
Bwer GGIMGTICFMD FMNE () e L&®m FMTH Seveg mFLCLMIeE aufl WIYSSLHH60
el SImPpSBLILGHSmear.  Coed Geneu HTUIFTIHS STHEHMBD OBTewIBeener. o L &(h
FAOM  ILSESLSHHeJe0 SLewl BBID Ouewt CUBGBITHET SHHIS6T o L& LOJLUIDIGHHEHHE
DvemiTd  HhSeNH URGeTlmL  CaulseEndh@ D6 e aiemmed  &HGymGom@amid
FMIMTSH  LOJUGDISHEN6T  FOWTS  Dleflugleoene. 616G GILoewi6dlen  OJLSEL GHFHe0 aldluied
BmHbSB WWIBILLL  (PYe|H6T Sl bdlemer. el mHewd @LIgeT &i(HeT HeTenld LoBBID
umyLSgluwg gleir SUUT  HIH6ENTH6T  FBeOB  IGSHHSIT LTHS OCdTenwi(h  aleomidserie0
&CrmBTGFTOFTIT OFLSHL SHHEW60 DINILIGOTLD.

baliBu FHMS PLIST SH(HET SHETENLD

beaflGLr GLIGSHIT QM BT BHHMSUTGLD GbHhHmBuler @b &Sped 6algalsd FihHewT(H6lT6TeT.
BFaIps0  BEMHMF  (auevehalf) Sievevdl eHTSRSTIHMEF (BLEh&H) WTs  E(HSHS60TLD.
b BINIB UMD FLPe0BEHID LWL afl(wenpdenTed &L BLLGSHSLILGSB LlenaliGLhae0
aumasenter auevehal) (Dextral) enel OQu@asd wBBID B ehgifl (sinistral) emel GBSO
(LPEDBHENT6L  © (HeunSBLILBHSmer.  HCarmailed eleveh&H  &(H6lT, SUIe0l LIGWILTSH6LD
BL @ FmeT HeJOMBBL DMLHH LHILTSA|D 2 6iTerme. ObpHmHuied  gimereir
HemFemwl 2 I smalet gflenewt wyLgmissenTer D woBmid d guduiener miremtuldaemser.

B0 auevehafemw Byemuis@d wiuamsssT (D) BLehafenwt Byemuls@d LOJLISSMmeT
(el @mig sl er o 6eTer. LILSHed STLIQUI6TETEITDI 6UeVEh&L)  BHMBUIL LOHHSI
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SIWILSHMSHUD, B Ghalll BHmBUILOmHSH albsud Gubp F1 sHomsowens Gsul o ulflser
SIMINHHID 6u6vEhTLS PBENL Weneusenma o efenenr (Dd).

Qa1 Cymengsed Gamewi  Fl1 o ulflsepsdlen G awseoli] QFuisGurgd o (meuter F2
semev(pemp 2 ulfledefed cwpety auevEha o ulfldeEnd @ @ALehsl o ulflun Smbaeor.
Bemau 1DD, 2Dd, 1dd eter 1051 euenssemensd Gamaungmbsear.  (ULSHH S g) Seialm
bHMBHBEHHHMLCW 16T dHevli] GFuls Gurg (ULHH0 alevgl) Fl1 seamevipemns o uiflseflsd
BeouppilenT  OJY  euMEMWUD e  Guewt  CUBGDTIHeT GuTSIB @ EhSLH  F(HeMeTu D
OB T6uT(H6IT6IT60T.

Obs Oreavih eums seoliled Fl1 seeoipens o ulflseaied Seunmler iy euensd Dd erer
Gy wrHfluns BmbSTaID, SleuBpler UBSCHTBBL Guemt GLBGBITHeT GuTELBeu E)HbSH6.
Beleumad (PYaydHGHd Sryenid, HTuler Iy eaumasGw Gsul o uilfleeiesr LUBSHGHTHBB LewenL
BientulSSBaI 6T6TLSTGLD.

om F1 SLehal o ulfloow gwseolny GsuwisBurg F2  seveoipepmuls QU (F SHenmerd
SIDAHHID  vehHPNWTEC BmhHer.  ghaeiedy F2  samevupenpules GuTgl OTLIGISHSHET
aHBH @BMGaHeomev. F3  sHemevpenpuiesr  Burg Wl GOL  GDTUamISSeT  HellSl
RIIEGSHmert.  3eugh Hewev(peBUlaiCuTal W GO 3 euevEhad WLBBID : 1 BLEhHL L6
CamewiL o ullfleeT o 6wl Talenmse.

g&il  BeIeImBWITET (PI9a|H6T gBLBS B! SMyenid, Llenall GBS UMBUITRIH SI6wTL
CFevPerflell  DIEMLIMUF  FTIHBICTETHI. @eleuemIoliL] oaeFLIge o L&  (pHIFFULTeney
SmLWD  (peuTdHad  SHTullel  Jy  eumasUllel  HTHBHITID  HiFenrulbsILGEBESI.
pHmSWIT QU BF &ihel HmaFwrerd (WHeo Uemal OLmBIGICUTSHI dWLLT 19d &HHTH6I
S GB  (poBU  CQUTHSHSH 2 (HeuTESleT3eT. STUSFTIHS  allenemaydenl (b
SHmev(pemmen! L BOW s BLUUBSHSHIF BT 616l GeuafiliuemL, @albeuT(h SHemeopenmullevid
F(melel HengFwmendl SHTuleienl ul LOJUE Imd HEHHMS CUMHSECH DIeNLOS IBe.

unribfwg St SUUT HiSHe6Tes6lT

FeTeoflLITeT OBMID  Sjeufledt o L6t uuleuTenaeT LmgmbFuid  yfleiliurails)  engl GLmienmas
SILTHIB6TH6T S BULGSSLUGHM0  allenaaIL6ITeT6ol]. oo Gmleny Oemewi  LmyLSFw
aumasaie mF CLMiemahaled Gemewt o ulflwmer SLUT  HIH6TH6T  STWILILIBHS 6360
SUILIT BB HEMEIT O\bmeusTL umLSeflul AU BBH6IT “E®ITe060 Uy wIne 61T’ 6T6ur
SIMWEFILGH OB,  HIUT FHiSeTHenTe0 OeuelGuBplLGL — utySdler es@id BHFF BB
o uiflemisendd utdHlemu  (@BlU)  gBUBGSHIHIUST  Dewed ‘2 eoifaildsi’ 66
SIS BB 613 60T.

sUUT  FHiFeise, almbCHTDIGE ebhHals uTHlmuud gBubBHHaleoemen.  6laGal  Sieme
allpHGHTDLIUTED QLU BewrenlwmaCaur  Sjevevd  Bementoump o ulflwrsGsur o slterer. Qb
C&meved UTTFAWSSHO BEIBBISSESSTON  SLUUT  SHSHGTHEHLD DISHI6T  Heibolsear — SHeol
19.6TT.JemAIUD  ClBTemT(HeiTemenT. @emeu  umgmsFwmalene  EUUSHBE — uTFBFwTeallest
@EGHEmD OBTewi K yugmienen aribgiemener. kK eaib @@EmEAW  wojUuam OobHHmB
OamewiL  UMFLBAWSHSTEL  SLILT HIFH6THMET 2 _(HoUuTdhd (PIgaldlevensv. BbdH BTeL60 UMD
ILSBL GHH60 OLoewTLedlel JLSHLSHHe0 alFHHE@G 2 L Li[BHeuge0enev.

urgmBAwSHeT ST HIB6T LOJLSHL 560

Qsmeved uTrSAund KK, o _ewifal umpifdluind kk o a1 Qenemienau GuomOsteni 11B@ 1flhs%
o ulfleel @eaIQeuTemid eeleut HeatenobsTant Kk wruamissemer O@Teni  SenenialsHenTs
2 _(Heumuieor. BeialmemialseT BreaiBOL CETEOMID UMBHNMTE  BHbHIH(HHH GCouewi(BLD.
LAY,  (LPIYeH6IT  DjelaumpsleVensv.  BauBpisHlen G Benewia] Henl Gupieugd  FpdgCHTGL
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aaiugTeL F GLmients LfoTBBD HeOL GUDUSHOmev.  BHeT alememeurs GBHTEONID UMD
(Kk) wppid o _ewjell euews ungSflwmsst o @meumuier. — umnSfusHear Demewiey DiHD
Gryb BYEGWD Hmeutuled e GLmients ufiomBpBL B CUBISBS. Bz alemeTeaurs
2 (HaUTHSIgULl  Bemenialdel OBTeLID  HeTenemwlll QLB (H S a6 @6 cLpeLD
C&meLOID  Hetemoedwl  BiFeoruiliug gl CLmienmesHFleo o eften  QuTHLHCerm,  eTed
2 pFHILGSSILGHBH. mF CLmienmtg  siur  GQumrmefer ugmofiliysg  &CrTGLTGFTLO 6T
grdw  wjugisse (KK) smjemordemer.  QeiGanmmig wIUamisbser Se0soTs  Beneoulsd
allmpCaHTLL uMTfwsHH T o CLTilenTahdHed SLILUT HIH6NTH6T LDewDhHAH GUTdlase.

SUUT  HIBNBGT  FOLMITSLF  1eal@Lrardeniyrederd el umdbleflur  GUTEIH  ©_eiTerTen.
BauBmisb@ Oambsoner Gureaip o etenel.  QouBmISE OFTHSIOTET 19.61651.6] SHEINFMFUITS
B plLL HmBer.  &UUT  FisenweT N oBmld B eyl @rewi(h  aulgaimiseaied 2 eiterme.
BFe0 N auens QFHTBEBID HeTewOMU  CBTEIHETOTSH. Bz @ umbfwusaed  BmHha
BReBTH LMBfwusmsd SmLBam CuTsl SIHBE OETaad SHarmwamul Sefssamgs. N
M HUUTSH HiH6NHeT UTdleflunCumsenTed SHTHSLILGILOUTSH SigHaiel Ranmiser Gsmesns
N oemsow B eaumasde oibpigleimer. @bs R smpisel  @eaflFflamsd  Heitenioemul
CuUBIBUILSTE ol HIewWICamTo:E  (peulDTd  EeuBEnBS  HTEUT6OTLD. B euems slum
HFBNMBEHEG  DILRHSGD SO — AOOTHITL,  CFONHEGH6T — FlengHdaILBE G360
BmHHHCUTHID  alBHHCHTOL CFOBEHHEG OCBTEOMID HEENOMU  QUPHRIGHBH.  UMTLF e
610 BFMF 2 _(HEUTHGHGH MEUTED  19.61601.6J6UT DIGV6VSHI  SHLILIT  19.6T6H.6J6UT  6T60  E)6IB6TeYLD
Ufibal Gameienpipuwialsdensv.

BanGuoum’iguied, UpsGsTBp  Gobumiiguied wHBpID  GlBeme  Guwumiiguwisd (Eugenics,
Euphenics and Euthenics)

) @enGuobum’iguisd (Eugenics

wals Aarsmsd GCLbLBSHHINSBSTS WILWE aldHeamer LwELGSHSHUSH Ser G iguied
(Eugenics) eleiu@.  Lpmeiidled SmeOLeT ereiiLlen] 18858ub  oyewi(h  WpOegeiiderd  eTeis
& Te0EM6V 2 (HEUTSHSIGTT]. ApB& “Bebev LML eeim  QUTHeIT. fmbs 618 JHM6e0
SHMV(PmBEHBTH,  Ber  Gubumiguied  alglsmenl ULWSLUGSSH HWeVFBbHSH  LDHHEN6ND
CaTewiL.  DOTHOHTHHMUL  DIHBILGHSHISHI0 LOBBID BuieouBB,  GmBUTGL W  L0SHa61T 6ot
BDRNSHOHTMBMUWIS (HMBHH60 SIGUFLILDTH GBS

Ber  Goumiguiedlsd STewiB  (LPBEH6T 2 _GiTeN6. UEMTSES (PMB  SieLevd  Chioenm
BerGobum iguied. SLGUUGSHSILLL (PMB iV 61 Tens EeTGLobUITL IguIeD.

Grirens @eor Guobumiguisd

Gwioens @er Gobumiguisd, HAmbhe DievevdH all(HOLSHHHS eUeNTa(h LlenmmasHHlemnet GHTLIHEI
Pemeowtes  SiFsflésad  FopssHFHlar  FApbhs  euansm  Llenmgshlener  LITHISTHS6D
(PWIGLEIGBIBG. SPBTEDID L AUGHMBIMET GBS  OCETaTUSHT  cpevld  a(BLOLSSHSHHSD
LIGRTLSHeM6T ISHBFHS  (pIguLd.

1. alpUSHSGHHS LwILBM6T QUBBMTHEHHE e GHomhs agHBBuw Hmwewid CFuig
66USHH6V.

ii. vbs euenfasm WenmmadHma Gupid  CQurmpl®  olibdl  1OBEBID DI  eUmIS S
Bpeuoreiwn oieflggHe0.

iii. wrwed wBmd Ger Gubumiguisd uUBBW SigliLmL. CsTeTendsamen GUITH &EH60.

1V. &BDBIFGWe Hamevsamem GLobLIBEHHIH6e0

V. Wy QUIe|HMmeT (LPETORIBHHIF 6ClFe06060.

agdyoens Ger Guibumiguied
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GeopUTBLW  auenfa@m LlenmagdHHlemen FepssHHedmbal  OeueflCupbmid  mabGe  e1dToens
Bt GoUITL 19UI60  6TeTlILIBLD.

BeHBEG SDSHTEID HLUIYHMBHET DieUFLIDTEBS.

1. GopUThmL Wealfsemen LTeler FHuled HellenoliLihdhdisheo
ii. GBUTHL WAITHEMEN LDEVL T EE&H60

iii. 2 61 eumewde»w (Immigration) &L GaG6T meudHsHe0

1v. (HLOGNIRISMET (LPenBLILIHSHHIH60

&) UBSGsmmmB Guibum iguicd (Euphenics)

wellgy wwyiw Crruisensr, CGrmul oSG FMiha GLUGSSHINEH UBSCHTBB  Gobum iguied
9IV6VG  W(HGHHIe  GuTpsluiwed  eTeTILIBLD. woueldbed eaiB  Ggmed, 1960 Sib  SLewilh
Gggrerbeur  GeoLjOuys (Joshua Lederberg)eisiiuiougmed o (houndsiulLgl. S 6T QUTHET
“@ueoumenr CammBL” aaUSTGL. @& ueGaumpl wellgd urgbufw CrTUSeT GMUILLTS LB
afl euenfdlmalomBpes  Gemput®h  ChTulemenr &L BLLGSSHIUSHD LKIGLBISBSI. 61.551.
Lemensvssl GLranmflwm (PKU)

B)&wHeme Guum iguisd (Euthenics)

FBBIFSH60 Heweudeamen GbLBSHHIUSHT cpevld. SHBOUTHTET Wald @erdHams GCbuBSHSHID
oflallwed  Gpleney  Gobumiguisd  eTeTlLIBLD. DITHEHBG [HEVL o Wiyl LD, LOTFBB
FBBIFSH60 Hlemevdel, FmbhdH Sevall BLID GuUIHIDTET WOHBHSHIN UFHEHmen  ierlLILIgHe0T
eLPEULD  GlDHIen60 GLODUIML I9EmEdT SiewL_ UL (LIQULD.

umLw - 5
CLP6VSFBI LOJLIUI6D

QH  HmIPBUII(HHSH — BOITH  Hemeopedm 2 (HeutGd  Bumgl Fev eIyl
OeuellLBSemBer.  Fev WwWMBHSH IBGHaBL.  BFHBETen WILSHmImu  allevdhs  allenL
FheH&H  OewiLeller  Gam umGLwm@Lb. CuBCuTILWBhal  ufletss OGauighsst  Caul
o ulflsaied LrsHuedidhsed WLBBID UILS6T SLSSLILGL (PewB slweuBens  GLoeWIL 66t
UIe|H6T GeuaildbosTeanhHer. FCFIFH6T FHECITBLTEFTIDSHaTN60 DIHLOHSHIGTENT6I.

BOAPL W FBULL LISILS6T WD 19.61631.6] LPeLSHIBIH6T60 GHBISSLILL (BTN 6I6TLSI  SHT60
weld Spflaler algmedhHeanmed @eim UMy BIWLILLL STGLD. 19.6T601.6] @(H  LOJLIGILI
QUIT(HET  eTeliml  S6wILMSIWILILILIQ(HHSHTeVILD o915 U Cxetalsemen  allenL wWBBEHTHE6
MAUSH(HBHHBG. 9.6Te.galled @ 6o QFUILSBET  eTelleuTm  LWSTLIBHSHBHLUILIBES 360t ?
19.61601.6).al61  aUPBT HHeVIGCW  LUTPmiseT S LMWSSUILBS BT — eleilend — Seenmul
aflalwed SPSlEhTHeT DSihHleTenery.  euenjdleng LOMTHBBL WBBID ealFCsjHmauier GuTH
BOLOUBID SemaisHd Ceauglalemeanseile GCousdhmdpuld, OFeoseller ealgauHmBuDd LJHhisGer
)iy 6ot T 85 &5l evT3 60T. @aleurm o ulfluflesr umybUflwb  BuiededUUld SIS  LOJLIGIS
TGS HCem  eUENTWIBIGHS STB6T. Guoautd @ o ulflow  SULOLIUSBSTET  DIHTHSDI
CauIFHmeNUD  EeMOUBTE  FH(HE A6 abHOeum o ullfluflesr umgbuflub ST Tumest
(Wppemowime CFuIgHlaEnd WwILamdH OFHTESHSH SN0 DL midu |6iTere.

wruemid OHTGHH, LeLGauml Huydelds iflev cpsvddnBiIBenTall Lfldsliul (HeTengl.  @elbeum(m
pudefls Siflev cpeudbamplevild GLIHLD eTewTemNdemBUleOTaT OTLIENISEH6T © 6Teel.  @eloleuT(h
wrugmie|b Hubelds SblevsdHaier o 6Ten GUIUILL LIFSHHMSTen auflendwenioi] SLGLD.
9.6T63.6] el MWL,  SIH  BILRLIUTHD,  DIHBHH DTG 2 (HEUTHBLD
UROWHHHM), Urs o pusHuleaCurs SIbGam sifleomiseier auflmgenw  HiFenruls@Lb
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wrugm GBEuiGseT (CTHOUWTSHH0) WwIuem Geuefiium genear OBMILLGSHSHIHED LOBHBID 6T
LOTLIG)] CaT@LiemL Ul e FLILIB & 1560681 (WSHIWSHHIeULD SLFWeIBemB @luL b
2 66N &HGHI MBS

Iy SLS5SH0 CFWED DIVSTS LOFLIGHI

o DJUG 6ISILUGI, WIS SLHSVGITHT QuIBLIw  LBoId QFwelw  SIglILmL.  SHIOBTGLD.
186060 &flO®] GLowIL6D, LU CHTLUTHHMEN (IPHET (PHeVTH  lleNSST].  HLETT60
o] 2T (SOeLeLG!) LU 6B GFTeLemev  LIWGTLIHSHHaT606m6v. SMH U]
‘sryewd’ (factor) eeliIBB  SIMPSHHT]. 190960 GL&lad o ulflweorenymer  alevOaBEOLD
BCTameaioFear  elaiLa]  JUED  (£9°60T) 6B GIFTELMEL 2 (HeUT 6. umybufluins
SLHSLLBLD UewILHem6N Deweu HiTewiulbdlepet elailend D& GHBSHmSI.

1902-60 &lLer  (Sutton) eeueugmed  SNIPSLILGSSILLL  CHT LT Ige0  &SLpe 6L 6uTyl
Wruem euenFwmISEILIL BeTengl.  GCImGnGamibaeied Hensowimer G Hmd HBTOSHHI6T6NT,
OwewiLelledt LOJL SLSHH60 alFHsenen LlUBBIS OB BB UB  Uswiseller  Oeuefium ioBE
SMTEOIOTHAD DML EB  HaldhHied HH6THGe  FUEISH6T 6TaILILUGBLD.  Deneu  SHLDSHH6MIL
LIeTLBemenLl  GQummIeiTeTedt.

@aleurm o ulflulleud o eiten  GHGITGTGFMbEeMNeT  eTemTNNBemBEDUIAIL,  LOFLITISHH6NT 66T
cTentenldbemd DIHHD.  eleGou, Gy GGITGLTGFTOD L6 WILENISEH6T GLID OFTenTBeiene.

wenlCamshs Temevuled o stern  ewidementl GuTe, eBenB b6l  euflensulled LOFLIEDISS6IT
auflenFLILBHSHSLILL (H6IT6T6T.

PeUCeuT(H UMD HWHGHW WLILEY eIl Hmss(Locus) Canemsibheerer.

LOTLIENISHEH6T  DI6V60VH6NT GIILILIBLD L6 LOTBMl eUQeURISmeNd  O1&T6uTg(ha&60TLD.

@@ Wwjugy — @ OBTeH GaTur® (One gene-one enzyme hypothesis)

1940-60, gmyeR Liged wB®ID eleuf® LMD ACwmy, deulny Opmily  EhedF
aIBempSaILGLD  BuiGyreroGumgr  &geveromr  (Neurospora crassa) afled  GFuUIS
Carpmenseaie SglienL_uled @b WwIUa) — @ OBETHECHTLLUTG 2 (HeUTEIHI.
@&CaTL LT 1968 Lig &eu0leu(h OBTglullesr 2 BuSHSHeUILLD Q(H LOJLIGHD)I
&L BULBSHIBBSI-

@k wjugn — @® urtedOulenL@ Gsmiur@ (One gene - one poly peptide
hypothesis)

Qm OpTHOWLSH @amisd GusBulL utedOulimL B FhSeIwTed SESSILLL Sl 616
SwlLLGeTengl. @ uTeloulienLemL GO @h WILUED © (HEUTHSHEUTD.  EFHeTeL,
@6aubleum(h Wwyuae|b GETHuUle cpevdbanpled o eiten @CIOWTEH LTEIGCLILMLB Fmigeduller
o2 musgHemw W BGOL S BULGSHID el @ WU — e LTel6UlmL B Garium’ iged
SNBSS ([BH6NTeNGI.

e gl WIBBLD GIEABMSSLILGLD  Hopaler cpeold SHULILLD BDBID o 6T  GuTHL 660
LOJLIEDISHSH6T SHleFer TBBL  GlLINIg 66T

* WJLEIEH6T, SHelell baseordsassdper (Self-Duplication) Csremiemey QLH6E0T60 H6iT HBHEMEV
&1 o BusHd OFuig CsmeTslamer.
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yugy GuTHeEndsTEr GHL 6D

OFevmeled HLOUMID GHaimed Liflaler Curgd oiIFGFWeled FHUL(BeTen o L &, HOSGHSH
S18 Fflw Hewi® Cuneip o mIIyseTes FTmndHHd CaTeidpgs. @snd &CrmGur@amb
ety Quwy. BdsmHHSHmen 1848 BGeoBw, GTweflewwsd CFibhs SHTeugalulsd SidEhITent
allev@ameod  Gamm. .LufedGLy (Wilhelm Hofmeister) @il Geitenmy. 189-60, edalerd
piienLd  Gajbg  wmdbaeugmer  LI6TGLfs  Wevegy  (Friedrich Meicher) Gasvedein
o Uasmaledmba Busedsr (Nuclein) eeid Guimpener  LIfSCHBHSHTT. BUIOUT(HEHEHSE,
1889-60 syevloest  (Altman) ereiiueny pPuydbeflles oufeod eter QUi  Lom@SleTT. ©51C6u
SBOUTHI 19.6T601.6] CTEHTBENDSHLILIBS B!

LT SHMmIS6T oBmID 19.6T601.6) Spdlweummred  &CrmBonCGambse SudbalILL (helTermer 66L& 1920-
arsdHled Opefleutengl. LIYFTIHS CFUISBMEN 61HHHIF CF6OMID 2 EHTEHIOUITET HL GHAHEM6I
ONleusBHTE Liev BFrHenersel GoBOETeTemLILL L 6dl.

gaufl Gupeler Cambm wibs Csrmemen (1944)

19.6T607.6]  SMEH  LOJUILIGUTHET eidiLens Bepliss &ifl. .18 (Griffith) Cangener, gnOHaG6
uFHGeoimymd  eu@liy umL  BHTed60  alendSLILUL (BeiTend). urdleflwmeler wFuamil  GUTHET
l9.6T60.6]  FHTed ereLFSBE UTdleflu CasmBpwrBpGr (Bacterial Transformation) (psed amesip
aRLUSBG 6IBTID BHCHTHBBTBBSHIHBETE  HTJeNIHmSH Sl L1SHSHT60 alenmigdld Glameen
(WPIpWaile0em60. seuflar  Cangemensenmed  wjuamIl  Gurpeilear  GeugllilenewmilienUu|D
AUMIWBISS BUlevaie0ensv.

Westen  1944-60, Sperveuted® geufl (Oswald T.Avery) areder Gudedwim (Colin M.Macleod)
wppib  Gwdeder Gwsamie  (Maclyn J.Mc Carty) sp#6wnf, e LevGsued’ (invitro) (pems
epeold  FHfl. . LsFer  CanHemendenen e GLOBOSHTERIL 6T @zt apeold,  affluioms
urdleflwmensy  affwib  CHTRILSTS  IBBIFB  CHTHBBLOBB — HEWeydSGHd  SHTERILOT6T
QUTHL BHemeT  DIGHLUWITETD  &HT6wl  (LPUIGIT360T]. ®eveurwialler  CGumgl,  Geuliugdlenmed
@amevevlILL L. S-euemad  umsleflurelel(bhd  19.616.6),  SLT.6T6N.E  LOBBID  LTSHHIS6N
Uf50sbGsaIULH Smeu R-auems ursleflumalaier Gsjsasliul Lear.  Os e almerars R-
auemaulledt  GamyogmgiuTer  uUplugly  Oweaiewwowimed  wrplwg L (BLOGVGVTLDED,  SieDe6,
Gpruysdwnsald  ompsler. DLETeL,61.61601.65.8Wwerd  (19.67651.)  FlewFHey OBTH)  DIeLeLGH
UGrmiigBeterd  (yrs  Hewsliy  OpTH)  opBlweneu  agiejd  CHmBmLTmBm  Habene
LIT &) & & a1 606M60. aaiBeu, GxmBBTBB  HapalBg  19.eang.Geu  sTIEwID  eleILG),
19.61601.6].8weromed  OFfldalLlLSTe0  gBulL CHmBmomBs  uewiy  @wlledmhal, Gaflw
amHIBH.  DFCFTHMH6T 19.67631.6).86u  OFUSMIT QUIHEMTHAID LFSHD DI6V6V  6T6ITLIMSHUILD
ST HAIBR.  @H auwd Fe0ellel(Hhal (R-6uensd) uler Fev LIGwWILSH6T 6mdhdlenL bl amet.
Buewrss HapGa Gampmprdmw (Transformation) ereniLiGid.

LOYLIGDICIGILIT(HENTES  19.6T6IT.6)

&ifl..108, ereufl Gurepeuyseier CFTHamendeEndh@ im0 o ulflwereniser Gasvellsd o aiTerm
UremisGen UL LemILSmeT  SLSHSHID OUT(HLS6T  6IIBID  19.61601.6JHH6IT  HIGV6V  GTGIBILD
o mFwns mOeamIser.  wWGsfCwmes &CmGurCambasefled .6l6.gabd UTSHIPD GBHSTLD
Flenalled  B(HdH eT3e. rHUGUTHeTas  AHbd CHemeuwimedr e LWL, OFUIgHHemern
QTHOUWTSGL  SHBeTTGLD. B5FHBIEGH — Chpemeuwmerr  OeuGLILIEOEIMSHENLOMUIULLD,
FL_BHOBHTGHFH SemwlienUd LIHhisCen CUBMIeTeTer 6IeTy SIGUTHET SHHAHIT.  GTHIBTILD,
1952-60 Gauwiu’ L aptiGag-Ggerd (Harshey-Chase) Gorgenenaeflean (pgeymer, 19.6160m.65.Cou
FUamI’l CUT(HET 6TEILISBHTE, DIMETAUJTEVID JBMIS OBTeTeNSHInIgUl, FTEHIBIHM6T 6l He.
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urseflGwir. Gugamy uwaLGsHd GFuwiu’ L anmCag wHB@ID Gzed GFrmamensein

ursleflwmsbsmen STH@ Hatamn Qarewi T2 - urdleflGuir. .Cumsamer LWSTLGSHS, 195260
ooy ammjGag  wwmpid  wrfeET  GCxed o HCWTT e  BFTHMenBmn  GFUISHEI].
o aviewoulev T-2undleflGuir. .Guey  ereiugl,  elervFflFFwmr  Camemev  (61.8HMeM6V)  6T6HIH
ursleflumenel  SHTHGD,  MaUTed  QLGLD. urseflwmsCanm®  BelmeaTerdemeT  HeVbHEHT6V,
ursleflwreler uginier W emeugervseT Gosveduwl UL eVTH LILTH M. L6, ieuBpelmbal
ursleflwralBger Heo  QuUTHLE6T  OFeVIdHSHLILIH S eT360T. LIB&, eeubeum uTHleflulpd
2 mLbd U eremienibensulleorer Lgh . .Cumsanen OCeusfCUBBISSIMBeT.  19.6T6571.6]  LOBWILD
sl el @elelgenigsd o1g  uUrdleflunab@er OFsiB QumTmeT? eaiums  anriagub
Bgorrd sewiLplw  afl(pblilenr].  eTleveum Hlujbelld Sidlevmiseiled UTeOLTED 2 6WI{H OLETT60
Uremisefled  @UGUT[HeT  Es0enev. SImGLIBUTeLBsu  GUHDUTeOTET  LTHmiIS6eriled  (Flerdieeot
wBoID CWHCWITeneTe) HhHHHD 2 6wih. eTe0 Hubeld DIbevsHHe0 BLIOLITHET Ee0en6v.

CasiGag wBBID Cxerd (HevHd) UFIGFTHmEDT

5060 BAFmer SgliLmLWTES ETen(B, SHFWHE Heiend OaTemwiL  GFTGLTLILSH6MTe0
shaasHar  °S, utevugeder PP gudweupens  uwesuBHH  ammiCeageyd  BGFenib
BFTHMUBMET  AUGUMIDSHETT.  AHeT clpevld OHTBMI gouUBSSBID Curgl emeugerdlest LTS
wBpId Bubelds Sifomismen HaSHANUTRT LTDSH6MN0 SewisTanlsbs Buisib. S, Die0e0g!
PP mBarGLIIyB6T o 6Tem  6ueN] 26rl &HHe0 2 6o  UThleflTdseied OHTHBH  gBUBSHD
CCuUMHET IS BSLILIL L 60T S o eften o HHFH0  auen(pld  UTSHLeFBLITBLMRIL
LT SHmIbE1iD, P ®_elTelN 261155360 QUGI(THLD . Bumserilen 19..6T63T.6]. S B(GTHLD
SIELWTEMLOL LILIL1Q(ThH&H60T. @eteurm  C.Oumseier  1g.etergayd  UrsHwb  GeusiGeuml

Sl WTeNHIGmeT GUBBI(HLILGSTEL @D SHTewILG 61611 HTSBSI.

ety SiemLwimemo Lu’ L ..Cugsemen, SiemLwmemoLluLng 6.CsTenev  LTleflwmisGent®h
anjCageydb Ggeneld  &6VHSH6T]. @Agemed . .CumseT uTSeflLmISmeT SHTHH  Dleumsien
wyugmll  QuTLsemen  UTdleflwmalealeT  OFevddler. BGeloumm  OHTHBBISEG 2 _6iTenTer
ursleflumsamen (Utdhleflul  fdHeydd (WP6) LOFHOTET  GHSSISGH L LGHH  DIFH6e0
@LUigujeien  QUITBLS6T el BalbBUILIL L 6. Hewteory, uTdhleflwmbisemer ouule) QFuIHH6, P
Beenihsd QUIBLS6T LB  BHHH6. Qaueflufled o aitermr  2am_BHHe0 S BeewihD
QUITHL BT B(HHJH6M. UHw  FHemeopems . .Cumaselled sHflwdss Cargemer GCauihBUTSH
SieuBpled Qeupid P wl B BHHHHID,S  Be0euToel(HhHID HeBIBLNgHSILL L.  6l6rBeu
BUDPI6YH6T  cLpeulD, UTHlflWT OFe0BHEHEHEGH6T OCFampemel 19.6161.6) OUTHL 6T LU BEW, UIs
2 B OuUTHLBET SleLe0 6IaILG  CFHafleuThslILL L Gl ®eieuTm, amJGageyd Ggervrid,
ameuge L LO(Hh&H uTdleflwmeydsg umgpibuflu QFuigHomuwds ST CFaBH LIFHHIS6T SI6060
19.67631.6] O (BGD 6160 @WFHWITS  BlebLISSH60T].

puseis Sfleoniseier GCeugluluied

puwdbelld SilleomisenTer, 19.6161.d5HCM  (DI6060HI SYT.6T60.6]) LOFLEDILT  OUITHL BT  6T6iIml
SlewLwmend &ewil ey, Sibepeoddnmiseien GCoug) oiemwliilener ouuie OQFuleauged [HTLD
Al (wemerwl GeuewiBd.  CQUTHIUTS, BHubeld dlevmseT Hewi FhSIWT@GL.  B&le0
BubelCumenL (bFeT 6mild  DIBSHHBHEH  DIMDHHIGTEN  HWewT VG H6NMeT  LITeJGILDTH6lT
o _6iT6renl. @aleuT(h  HusalCGuTemL (B HEWeWT DIVGLD, eIl  LIGHBHmend OB TeoTL Gl
SIm6, MBLING OFBTewIL  STILICUT[HeT, CUTCLTON 6IaiaId Mbhdhl STTUGIHMETS  6SHTeuTL
FJeHsmMT OBHID UTerdCUL G SLEWIeTeUTELD.

QuenGLerd FijSHHemy
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o QuaIGLmerd Fdaamyule amdHCHBL, Budbelld DIblomISET ETaHIB UMBHENTES 2 6166,
19-SiHe-fiGUTeY  FTHHM] (PeVSIBES OBTEWIL Bubemd Slevd I1g-He-HiGuT Mlujsefs
Sllevd (19.61601.6]) eTatoYd, FGUTED gFiSdmIMUWIS OFBTWIL Huldbelld ibleo,fIGUMBwGefds
Siflevd (&.6T61.6))6Taoyld DiempSHLILBGHemer.  LGImCa G Baefer o I & Sisluleumnseo
19.6T601.6] HTWIILGSBSH.  Beual(h FFbHenyll OQUTHeTHEHHH L Guiueien @Gy GCeumun® 19-
abend flGuTeied @h SLHImeT GmmauTd LU WL GO ESLD.

MBLIEE STTLIGLIT(H6IT

* MBLIMMDT 2 GIeMLSHW  STIUOUT[HETNET  (LPOSHIBIH6ET — HTIRIBEHHBTEO  SIQLILIHL
GaugdliLewienLil (@ HmjgFeded o eifermn LGIT LT Slevevdl H+owelenw  gmmis6smenend
QuITHeT) QU666 19.61601.6] LOBMID SYT.eTHLg Bl @yewnger  HluydbelGuimenL B
gmdeduleud BT &SMIL QurmeTdeT (Byewi® Llwfleiser wBpID Syeni® ULy etme)
o eienen.  Slgeneanasi(A) wBpID Geutenensst (G) epdlw B EHTIRIGEDHD, SJNI(H  STFLI6H-
GMBLT6T  6UEMETWIMIBmM6NT G666 ®euelm smmseEnD  Lluflearser ereri®Baenment.
BB &Ml Qurplaemmer emaear (T), emsGLrdlar (C) wmmid wGrdled (U) eyslueumnsed
@bemB  euememwid LB o eiTengl. AaupmIsG uUfifligetdet eeim  GLIWI. L0601
19.6Ta0.gadh@ WL GO 2 _flugl. SImsLICUTeLB W ByFled  ouJ.eTaieg.eydb@ L BHOW
2 flugTGLb.

urerdBuiigelt QFwWeTeHES G (WD

ureouTfle  ofevshdedmba (Hz3PO4) Garempid QsialensnOummeiled cpaip GFwesodme Wdbs
OH gwa=xe o eenar. Qeaubpled QIeNIB GH(SH6T QD 2 (HhauTsssHdHe0 LRGHBES emer.
l9.6T601.6]  LOBEILD  SUF.cTL.gHHeT  OUBUSBE UTedBUL YT  QFwensss G (PO4) Gsu
STIWIOTGLD.  (@H HMTFeded LGrm L meirsemenCuim oivevg H* sweisamenCuim alBaldsd
QuTHeT) UTerOCUL BHenTed o (HUTHSLILLL  LlewemilLSHeil 6oL JH6T QuG.  umero@um-emL -
aTer0OILT Llemewrliy o (heumenr Lleoi], LTerdGUL G pallaveien SLHenImer Sigml, 61HTOENMB L6
Sl CUBISIEIBH.  SeleuTyl eIHliTomB  Waisaieny GuBm uTerdBul, o L's@m Feley
Slevevgl OFLNIHG6T BHludbells ileomseler Smlmu o mig GFuISBEI.

pusefCGurens® B BujsefGurenL B

o MPBLIMET HTILUCUTHET, @h FJHEHmI cpevddmCurh Gauiuwb Gougdl Lemenliler ealeneneurs
(spdaemguler leug &miuGem®) BubefCurena® o mautdBg. o185 Fidbsamyuie S-6ugl
&STTUGem®  uTeCUL G BememieudHTeo, BHulbelCureng® BuwdbeafGUTeNLLTS  LOTBISBS.
F(HdHd (Havieno) alemeruiemmed BulbeNGUITHLBE6T QDL T @il EeMenibhdH  LI6D
pusefCumenL(hoemend O@Temi  FhiFedemul o (HeuTdhEGHIBSI. QM  BubefCuimenL Balesr
gpesemyuier  3-eug  &MUGam®G  Lmenmbglsien  emaslgréamasd  (OH) @w o155
pusefCuimenL(haller LmerdGUL(BL et eleOL Llenewilienl! gBUBSHIFBH. DIBHHBHSH 2 _6itern
pusefCuimenL(haefler Fibsmyll UGHmw emendds 2 Halb Geaudll Llemenrliing umerdGun-
enL-sTeroLy Llememoriiy (5 3eaeiy Guuwiy. Ba 5 3’ @emipullen  HiHAISHSIMHHMD
GBI G ETIBSI.

19.6T601.6] LOB@ID U elain.gdbsefan Opefleuter @rawi (papgiset 5 BB aeib Gpilsenmed
GMlbg B Be. 5 eeiugl, umedBULIgEl QFWITEHEES G Senanibdleen FJbsenyulles
smjuet QLS  3eaiug, maslgrémasd  (-OH) & Seoembaiener  Fiosmyule
STTUET B HOSHUD GBSHBH.  SLJ.cler.galed o eitem eealGeurm BHujdbelGuimenLiger FiGumerd
FresmIulasr BrewiTas O HH g@mbBseors @ OH @ Ooeanpgemeng. 5 —3
FHevgomw! Lfibg OCameTeusher cpsold SFLQlmgHe0, LQOWLBHH0 SpdweuBsle HIL LIMISemer
aefglev Uflbgl Gameieneomid.
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Gwemfled alevadleterd BmID CuuFelewi . .Lgmhefler o FHCWTT CFulsh edbed - &FHFubs
Fapmev Pl GQuplulL uLmisefer uuialener SigliLmL WTed OCaTen(®, Geberd  euml Fest
wpmpid  CUAgrerdled  Sifle  epHGwimy, 1953-60 g.eTer.galar @rlen,.  Qewp  CaTLumigenet
2 _(IHaUTHS 6. Brewi®  uTelPwSefCumenL. B OFTewiL  FhESedBEhdHE enL Guiwimer &Iy
enemili] (PSS WSHSHIOID 2 ML WGTELD. 8s ejelen  gnjeriier (Erwin Chargaff)
SBLIYLILBMET DIQLILIDL WTHS QETEWILHTGW.  Sigevers, e o Lar (A=T) Srewi®
oaBL I  Lmenilisenmeid  Geuteneent  mF BTt a1 (G=C) peiim  e»euBL Fege
LNem6mTL LB EMTEVILD Lenemteb LUl (B B ememT 6N 2 _(HUTSHBLILIL (HeiTerTenl  6IaILINSH D6
BIHLISHSHTT. SYDOIDHSGHD SO MBHGHD OBBID  GUTORDIHGD — mFL CLTd s @D
AL ufevner  alHFHD  HEHOWTAISHTHAD FOWTHALD  HSH GBS urelmwsbefGuimenL(H
gmdledulesr FAplyl umILTE BHHTy enenl o (HUTHHD o 6Tengl.  Semed QaTBISCHTEDI
Briys smpisemas (Complementary) @médlamser.  @m Seowpulst a1y eaflos CFfbaTed
B  Aevpuiet euflengenuwl Selldbd  (PQUD.  19.eTaTgaleT el uBpiw  Spll
uemT&SeT UHCmymd U@Ly UTL LHHSHHe0 gBaanBel allensslilL 19hbSHBa.

SIJ.61601.6] ©_6USLD

wrdfl GFed PSIWSHEGH6N 19.6160.ge0al Al LHH LLHIEG DHS Slenaled SL.c160.6). EHBHIHMSHI.
CFevdpeiled SIFHd Slenaled Syf.616.6 DBLLSBGHS HMJewid, OFevedlert OQFUIOLITHSHET60 DIFH6lT
LUIBSILLL  UmseafiuTGD.  SuJ.cergemeud st Lmsulamen Owramgds emeugerd (TMV)
Guneip  emeuTeOHaT60 SYF.61601.6] LOTUGDILI OUT(HENTS o _6i6NGH 6IGIBI  (LPHeT (LPpFHevTsds 1957-
o0, Lyeiiesed - asmemm (Fraenkel-Conrat) wpmpid Hmisy (Singer)eudlGuimg  efend e e
Baufser TMV emeugerien LIss5Hedmbal ouJ.clergamel Lfl&H0sbHHHar. Gsverdeld SLjGiaed
(Leslic Orgel), dgnendled 1iflés (Francis Brick) wmmib asmijed Geuruterd (Carl Woese) syalw
el cpevdbanml 2 ulflweorense LIFlewIToSAHET (LPHL HleNeLUITSH,SYJ.6T60.6 2 60FHLD  6T6HIHI
SwpsliuGSHemy. o ulfler  eumpdHensulear  wWpHEW  OFwedseT  (auenfdlengd  LOTHMLD,
GQumfwrssbd, Hemtaymised Gurem Seaieid LIB) S0RISHID  SiF.cler.gemed  &BpGw
BOLOUpISaGBer  aausBE — H&Blursl Chmeuwner  SenalBE@ — FTAIBIGET 2 _6iTere.
LIUEILIGLIT[HET,  alenaiuydd S  BIMILTSD  OFWeTBBEImQU  HBT BTN HTH
SLJ.61601.6]  B(HHDBS. o ulflw wediLeudhHerr L o ulFGaudHwl aleneIBEnHHE LJ.61601.6]
alevanybBuins CeuOUGABH. BHHMBU alnaiulbhd OY.6IaLg0G5E Bl SHaETenD
GmpauTsCer BHEHMH.  BFHITe0, dev CeaudHlGLmmeT WLTBBRSEHLET Qms ol DHP
Beveolilydh Hetenld  OsmewiL, 19.6T60.e)  LifleniiliHSHHl. AL HHSGHEHPD DIEMLOLIENLIS
CETewIL  19.61631.6] BIFULDS Fompl  SDPSHENT60  SSUILLIQHLUUSTID, UWSHIHHS — LewiLier
CxrTBBHSTVID, LTBBHIGMET  6IHTHH HBGSD BBV  CUBBICTETSI. fov  oy.el60.6
CLPEVSHInMIH6T,  19.6Ta.go T Llemewihdl, LojUamidbsellen Geuafiumen.  GEMILUGSHHIH B
Gouemevedwiu|lb  CFUIF6ITB60T. Fov  emeugerade  SuJ.eteir.gemed GG oyl GQuThHeTTSL
LwWTUGSSHISEBer.  2006-60 Gpmued ufles GuBB, e flu] enuwiy wBLID H6FH  GLoedGeor
aFHCwy, o uljseler GCaugluilweled GFwWeLOG o L CummenTed SLJ.cl6.6 SHSHSHBSH  6l60t
SH(HS60r]. OLJ.61601.6JBHaM6T  UMBHET LOBEILD SeuBBlest UmEG UBs uSHCermymd  euELiy
uTLBIredled auflaums elenéalil [HeTengl.

yugmIll QUL Sefler LewILS6 (19.6161.6) LOBEID Sj.cTar.g6H@ HemL But)

CamyBag BmID Ggerd HCWTT Hb CFTHEMeNBET (LP6VLD, 19.6T601.6] HTeT LOFUL GUTHETTS
CFwWeTBLIBBSHI  6Te0T BT IQEOTT]. Bmlilaid, ymasulamew  Cmengds  emelrerd,
uraleflGuim.’.Cue) QB,(Surrmm mEUTerVE6MeL &F.61601.6) LOJLIGILT OUM(HEMTS  OFUIGOTBMISIBSI.
QH  CPeLBInM  LFUEIIOUTHeTed  OFweorBm  CouswihOSIBTEY  DIHBEHTe  F60  LIGWILISH6IT
BxhremeulILIHEBTIB6T. DIENEUUITEICT:

SR QU IQLILITHE: Hevteolwl ST UUTEHS dnlgul  HBeT EhHs  Couewi(BLd. BITLIL&H60
LBBID  HTTeNT  BemewiB6T o (HauTHev aldHselanilg, &m eums Hubeld SIOUMIGBEHDHELD
(4 .cT6ir.]  LOBBILD 19.6T601.¢]) GBIy BHTHS HBEDIMIB. LISHIBES SUILGWIL SenL LTS,
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Beneoliysh SHeiteno: SULewoli] wppld  Geauddhseien FwaBBled Heweolish — HeTenLo
Gouewibld. 2 _uliflehdHlen oUW, UTIDHMS FIOBF HeNeVH6NT OBMILD OTBID 2L BOFUWIeIUIED
CawBUTHH6T  SLBWUBBTE0  UTHSSIULTSH  Heweollydh  Hetewoenuw!  LOJFLGILIGUT(HEIT
CuBBlmeds  CeuewI(BLD. afl..lsFHer  Cxmmmpormms Camiumiiged  wyyleum(merfes
(WPSSHWIDTET L6l  [Hleweollldh  HeIenlD  GTRILSBHTR  CGHefleuredt  FTGIBIHET 2 6iT6NT6l.
ursleflwrensl  G&Teveudhanigul  GeulilbanL Il Qummefer Hev U HmeT  DIHLILIGE0M60.
19.6Te.gJalledT @ BB EHD  HIFLILD  FnBIHmend  OBTERIL M6 SleuBemms  GeuliLgHSHTeD
LflSameud, WemiBlo Buiedl @pedled Senenibdl albBdamer.  Gsild, Si.cTer.galsd o 6iTern
@alGeurm PubeiCurenL Galaid 2” Hevevuledt OH gy BmésdBsH. Ba afly alemenyflujb
GWUTGWD.  SFHevTed eleflgled FmHEBSHI.  DISHOTEOSTE  SLT.61601.6J6n6) AN, SHBIITHALD
agly  alemerurBplwnsab I5SCBLD. aij.eangemel  eliBmaulsy, Gouguiwed Fahlums
19.6T601.6] DIFH  HewevldH SHOTHMWUD  G6emBTeueT  6IHT  allewenmBmId  LewenLIUD
QUIBDIETETS). WOrfands@ uHeors emHlelr @HLLG  19.6T60.gal6  HleneOlILd  HeITenLDEE)
@BH0 2 BIFMWSH SHHBTBSI.

SBeueL GFOIL: I lOUTmHeT, Gewiede UewILEeT  eugaled Hestewen  GeueilLBHHH
CameTepd  Hmer  CuBBihEE  Geuewi(BLD. SiJ.elergenel  OUTBISHS — Senaled, LTS
2 BUSSHSHSHTeN SHBEUDHM6ITS SH(HEUH60 Grygwrs URIGsBLISHTED LIGOOTL|S6m6IT
CeuallILBSHIHIUSH TONHTOIHTGWD.  DLEUTeV, 19.6160.6). LUTH 2 BUSHHGH iJ.clagened FTibHGH
DHEHHBSHI.  19.61601.6] LBWILD SYJ.6T601.6 SpBW @TewiHOL  LOFLEDINIOUT(HETHET HTEH, HLEUITEV
19.61601.] SIFHB  HMELILSSHIIMD  QBTEMILHT60, WJLSH HHauevdmen GBFillds  (pguib.
SIJ.61601.6] SHIHBHMBW! LOJL|SH HBEUBENGT HLSHSHILD.

Flo] OTBMD  epeVlD  LOMEPUTHSE6T:  OJLLIOUT(HLS6iT, FHleJmBpeHInEg UL Geuemi(HLb.
19.6T631.6] LOBBID SYJ.c1681.6] B ATewiBGOL  Hlof IBBLENL WD HWeir GUBBeMeL. 60,
BemevlIL|sh SHETMD GHMDBEUTS 2 6T6NHT60 SiJ.6l601.6 elellFHed Couslons GHle LOTHBBLOML HBSH.
®eiout@p, Suj.eieig WIS OHTGIHdWWD GBS GUTLDHTDETUD OBTEHIL  DEUTEOHENT
Gouslons e  LOTHBBLOML SBS. ®eieut@p, Suj.eeiLg  WIYS CHTGHIdWUD  GpISw
QUTDBTEMETUILD  OBTemiL.  emeugervdel  Gouslomnsd  Hle]  IBBLeLHgl,  Liflenrilddeimeo.
CuopaaiL  HHHHISHMNET  SlgliLenLuled LTTHSHTEL, SLJ.6160.6] OBMID  19.6T601.6]  hablul
@rewiGGL  wyuamIl  QuFHeTE  UeIWNBDID  FHper  CuBBeeUGW,  ETEIBTEID  19.6T60T.6Ja160
BlemevliL|sh HEIMID DIHBD 6IOILISHT60, WJLG SHIBeUeobenen CFHs DIBHBE DIHS (Peiraiflento
STLILL (HeTengl.

19.6T601.g HHSGHF HPeVar CUTSH ey

@ Ut puiear GFevelled o eitem 1g.cialgale @ emLall  HHGHFWede0, DIBHHHIHIHI6T6N
&M OanisehisdemL Guiuwimer @l Gaiefl  0.34nm(0.34x109°m) sy 1. CoTghgh &y
Bemanisefler  crawianibmBml  Relalenl Geuei  ojemeuTsd  QUBSHemed  (6.6x10-9%0.34x10-
‘m/bp), aupd @B BILoLal HHSEFHPIST Hold gBSHHTY 2218 SGHb.  (19.616T.6adl6r
@il L FHmHGFasweder OreHdH Hemd = CTHHBTT  EDenewidHeient 61601601 5HMB
XOIbSHHBHII6T6N ST DewendEhdd @ewL Cuwrer el Oeuef).  61.8smemev  LITdleflwTaled
o gitenn 19.c1601.gfalle Hed gBHHTY 1.36 .5 ey, DiFev 2 6iten My Eewemismerilenr 4x10°15
(1.36x103 15/0.34x10%) sy . wrHf uteum’ iy 2 L smalar Senmal (gpsbsmp 1006) el
g.cTe.galer @lenl el FHmGHFapeden Hemd WH HHBD. @ CFeOaHG6T E)6e]6rTe]
HOTLOTEN  19.6T601.6] LITEUILD]T 6TalleuTml QUITSHSHSHI emeudSLILIL (heiTengl?

LIUEDISHMmeT  HandH8H meudbdlenen GOITCFTLSH6T, @H Hmeu(LPewBUled(Hbdh &bl (h
SHMeV(Lpemmdh@& Ue0Geum LWL Senen SLSHHPBemer. B Ugm (1965) eaiel] @medm Senip
wrHf(U nineme) geiiens  (LpeiiQLOTHHSTY. OI5&LY  WBHAGWIT (Hbelled, BeWIL  S(hHai
SHIWID  CBTEOIL  (LPVSHInBTR  QMOB @AW  19.6T601.6)  LOTHF  aflerdBLT&T LT SHMHIHEHL 63T
BDenewipbgleiener.  UTHleflwmsmen all, STeuImseisd alevmiGoHealeld DIHSLOTET 19.61601.6]
QuUTBET 2 _e6iTeNgl. adeBar  OFevedlalt o L &meybGer  OUmmbHIuSBEIBL L6
wRLLSMTSSIUL G  »eusbSLILIL (BHeiTeret. a.Bsmemev  Gumeis  YGymGasfIGWm (Haerfled
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Oxpefleurer o a@m SHloLWngh aSBINID 19.6160.6] OFe0edlaniel  FHpsl  sTewIliL(Beudeoemev.
aFHJoens  Weiseend GaTewiL  flev  LrsmsGeam® Qemenibd Buyseiwmuid  (Nucleoid)
I UGHUTeL  STenrliLI(Hale3et. BAUGHUIL UTSHSHHTe0 SLLLILIL (BHET6m  19.6T601.6] LIV
GuFlul WPl  AINETWIBIFZETTS 666 LGrmBa G (hpeMett  19.61601.6]  GMHBMTD 6L L
AUQAILDTEIH]. Goaob oIFe0  GCIMGWLLeT DML BeveTHHTL Dieweu  @3Geur.”.Guimy
(Genophore)eaiip SImEBLILIBES GBI,

19.6T601.6]) BBISHOTH ) 96160 &) BluybefCurCambser wBEID aflevBLraiseT &)
&CymBligett  Hemip F) ammewi GGGl Benip 2 ) &G(HewiL Senip o6r)
Gl Lmplensv &GCymGLoigL

wBsACWT._Bselled oiFsd Hbseomenr Sl ST ILGHBH.  OHTLIFFwmer LeaTCHTMI
SvGsenter  HujsefGurGambserted (Nucleosomes) @GrmGuLiiger o (heuTdSLILIL (BTN
By sefCursmiiiBesten  wrdfleww Gamjenouis (Kornberg) ereiiuiouy  (pesiGompbaieieri.
o H2A, H2B, H3 wmpd H4 eaid preg afledCurear yrshiseles Srewi®
CLPEVSHIn BB UFNFULTS DIWWHSBI 61LH (PVSHIBIHENENT 2 DL U DIGVNS 2 (THeUTHE D GIB6II.
Beueuevdng eamlevGLTe eemiod (Histone Octamere) eretim GQuwiy.  GBjoens L 6TgHesTenLo
CamewiL.  ansler0CLT&T  6TeNIGHMS FMMl, 6IAHTMB  IGIHTEnD CIBHTERIL  19.61601.6] 2 _MBULITH
SImwhd  HuwbalGuTCaTD 6Tamild  SleDLIHL 2 (HeUTHGHIBSI. wrgdfl  BluysefNCuimGamb
aled  1.a6ag @Jleml el FHhG Fsppduler 200 M7 OleneTHET DL MISIU6TETE.
anfler0BLTelT  6T6eWIOD  OB(HESLTE  SewwhdHl, BHulbeflCumGambler OeuefliyBHHd  19.6T60.6]
GBS SFHENMTEHS  STILILBGSBSI. bSHHBSHSIeTen B beNCunCamibsemen,  OpBTdseer
2 galuLer Semewili] 19.61601.6JoH6T ESenentdlaiper.  anler0CLTeT 6IeWIDSHMSHF HB  19.6T631.6]
B WpemwwTer HHGImen o (HouTddluleenear.  Areni®  HmGsmenujd HI1 cpsodanm
(Bewewili] 19.61631.6))  cLBIBSI. Hl @cveors Pleameouied @GrmBoligesr  woewlBanishs
wrenevedwill Gumev CaHrerpIFBE.  Deueuenoliilen 6hd B HHD 19.6161.6 I GFe0svaLD,
pubeiCurBsmeny ol G OGeueflCwmad wiuib. @ BudbelCunCambear HI1, oibdHgiemen
puseiCunCamier H1 o 1 a1 almaiflougied @ewip, Guwedid OSB! BemL_Bleneouied
o oiten o LU amalar GCmGuwlyer e wmmIb Geaiped Lflelear Gursmer  &CrmGnGambd
spFweuBpler el 200nm a0 300nm suedy ApEGWL. BFH CFweomm  GCITGLL 6T
oG, PubeGunBambler wilnledmbs Camaimid 30nm Ben(peTen @D, PH FBBIGE
ap PpuyselCurBsrenod Ostewi  eufiFsimetenolienus  (Solenoid)  BamBmielsama.
QeuaiGoup  HI1  cpovdampisendd oL Buuwner  almeiwmsd  @6lausdoli]  BleneoLliLd
Sl QUBIBBH.  SBOUTH 19.61601.6) U FH(HET SlewOLIL 6T ST 40 QLI |Hene6rTd
Camewi(h  OUTHSHSLILIGSBSHI. &CrmGLm@amd  Semwliiier o wiLgBleneouiet euflengdalTown
SIUUL (Beitenigl.  Guoevid o wifilensv GCITGLL et CUTH6eYdHE SmBHeoTal LIHdH OHTEHH D6l
Cxpemeuwimul o _siTereT. Aliyremiset, afleCLreamms  GCImGLTCGamd  yysmisel (Non-
hostone chromosomal proteins - NHC) sieniupalsimsenr. wrgfl o 1 smaied, @&GrmGuoLigefleir
flov LG ®6T Honfeurs CUTHSSLILIL BeiTenian.  (Gemmeuterr BHBGLMBLY) BFHBE w&SEImGLL 196
el G, Omissores Gurddsiul L (SILFHBCLBUri) GGGl UG
CamLCrmECImBwL et aeiuBL.  WGCIMGLYaied LYOWBHHH BSe| HlJOTS HapD
aeme0 GamL 19Crm@Gwigeied LIQOUWIGSHSH60 [BlEHLD6rSe06m6v.

19.6T601.6) SJLIQLILITSH60

QFevapmAulesr S-Blemevullenr GuITHI 19.67681.6) BTLIQIILITH6O BHHDBBH. B igliimgHeder GuTg,
@eUCIEUT(H 19.61601.6] (LPEVGHIMID, RMBIHOBTAIW @HSH DM OHTEWIL DJeni(h EenPHM6ITS
&(THEb| T3 60T. Bemal  QUBGBTIET DMWHmTUID 5 (HE S eT360T. 19.6T601.6]  @TL 19l ILITEH60
OaTLIuTs  cweim Camlum®GseT  (WeTOLTHWLILIL (HeiTeret. SDIENEUWITEUGT:  LIGHLPUIET  SHITEHFH60
WpmB  @rLlIrged, FHHmed (B  G@JLIQLILTSHE0 LOBEBID UTEH LMW STHH60  (Penm
GBI I9LILTSH60.
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UeDpWeT  HTHH60 @ liumseded, cps0  @Jlenl. eIl HHSF&HWPO  eumLIL(HeUTSL
UenofWmBpISIBEH. (P60  (LPe0SHEMBIG6T LTHISTHSUIULH, (WPUWSHID LHSTH &H EenpSHenTs
19.6T60.6]  CLPEVSFBIBET 2 _MUGHSH  OFUIwIILIBES e3er. Fpmev  (wemB B iglLmgkede,  eLpev
CLPELSEFDI LID HWIBHHENTES 2 DL [hGI, eelOleum(h SHIWIL (P eUMTLILHeUTS OFWeOLL(H DSBS
FLT6T  @enpdHemen  LHSTUI 2 (HeuTdE S e1mse. OnpHwurs  Arewid  LUSHW  Lpe0HInmISH6i
2 (HeUTHIBeT SIFH60 Lenpul LOB®ID LS SHIGNTLBIGH6T &enewlhBHueTermen.

uTg UMPWET HTHH60 - 19.6168.6) BILIQUILITSHED (Lpens

195360 euml geir @B@ID &ifles By, UTH  UMPWET STHHO (PB AT IQLILITSHEN6D
(PSTEILOTLOIHH 60T Bz w.eargalar  THF  algauGHmS DIQLILIDL WTHDH  OBTEmTL HTGLD.
g.elngaler @AM GSmWHEHd R (Weeulelhhas OHTLmIES  Lflug  CHTLRIGS e
@bpabalar  CuTeh  maBlrmeT  LImenIlILEeT 2 DL SleIBel. Beleurm  LNfldbasl L
@6uGeum(H @emipud, UHW Bempulet eumliLmeurs GFweoLGHBH. BT OFHTLFFHurs
2 (HauTGHD BIewih I emL HHSFHLD EDPH6T @aIOUTEINSIID euTTLIL(HeUTS GlFuleoL L
@ QumGmTy (uedpw) ured PuseNCumenL (B FhFed Bewpulld @ UHw BsITsHs umed
puselCumenL (b  smdbled @enpud e UHw Hsirss uted HudbelGuremL B gmisled
BemIpU|lD 2 _aiTerTenl.

9.616i.g @Il lILTHNSsTEr CaTHemen eufl o mIFuITsasD

OLOF0FaT WLBBID  eOLTed  HCwMy  1958-60, 19.6760.6] @TLIQLILITHED  aULSl(LPEDBBHEMEIT
AUQMIDSHETT.  B6lalgalenIolILeT epevld, LTS LnPUIRT STHHe0 LBBID HBHBEL (LHenBEHm6N
CoupLBsHHL utfssad (pwepery. @&FCsrsmeruier Gurg o.Cstemev uTsHeflwraler &
G(DEDBMET 2L HHFH 60, HONSHHONITS LI HENeO(LENBHEHHE UNTHSHEN]. S  MHL TR
oBamGLmIumer "N omidlul enpl e |CsmGLmiumer 4N o midw 261 &5860 BeTO6(H
G U  OHTLT  SHWEV(LPENBHENTS  GUETESLILIL L 6. OpHued, Her  MBLT6T60
aenihs UThleflurdsele 1.e6reg alsd “Nib, @G bLImele aebsHmeuseaisd ‘N

o B8 Bmpsear. "N g “N adopbs CaupubsHd omw ghwb &Gmmemy® (Crcl) orjss
Caugum @ enowl  eflevd@gipBdlaE (Cesium chloride density gradient centrifugation)
2 LUBSHFHILGSHBG. BFCFwpuTiger Curgl, Bm 0F6 GwdHsemaldmbal LIfls0sBaslL L
S LOBBID BVG 19.61601.6§H&H6IT EH HHHN LI DL H6NMTHL LIGHH6. (H6VLIL| 19.6T6H.6)).

Ume oo eoplgmer  (PN) euerjiledmba,  utseflurdser, oiubGomeiuwn  @Gsmmengh
(NH4Cl) wi@Bw o 6en oo &58B@ WLMBBULLG, SIHOGBHS @albeur 20 Bl
vl Geueufled LOTHflE6T 6T(HSHSLILIL L 6or. (g)g)m') @ULLQIJIJI‘[Q’)@I&S@U LIm& L‘ﬂu‘]g')@g)@&aamuu_
19.6T631.6] LIL6DL, @SB (Wevll] LIQhd S LBBID BevEG L dLBEhHESG SenLuied gqammg,g)@
BJEwILTLD @m_lguurrg)@maa@u L‘ﬂg}@ (40 ﬂuS]l_rmaS@aS@uﬂ]ﬁm) I SHESHBHSSLILLL  19.6T60.6],
Bowens M  ULDLSNTS  LIQHHIHI. RaIB &A@ UlemL  Bleeoulend  LBOBTeEIsI
BevL Hleneoulgeiomul  B(hHbHen. Bwye 6T, e ger wLBBID Sfls  FHCwnflear  uTs)
LIGDLPWIET SHTHHe0 BT IgliumgHe0 GHmumigenet GLOUILILNS 6.

CBETHSEHD ST IpILTSH60 (PENBULD

QLOFLOFET LBEID eLTeL UfGFTHemer 6uf/epsold LITE LIHDWIT STHHe0 (LPenBenil
2 Mg QFuIHD

UGrmBGasflwm_(haeafled @l ULTHeSSTS  CLPTHl  aUENSWITET 1961636 LTeIOWETe0  OBTa &6l
Capenaulipdlemmer.  (ig9.676m.g) LTeIGWBFerd I, II woppud III). Seumpiled 19.e161.6) LITeOGLOGT6TO
III ereb@BETs @I gliumgeded 1W0& (pHdlul LRIBTBBIUSTEGD. CaTiaiouds OBTe’ 66l
SIMPEBILBLD  19.67657.6].LTeIGIOGTe0 1 oBmid 19.61601.6].LMeIGILGTed 11 Sdlutenen 19.6T681.6] LIS
bHEBHH60 URSTBBILIME  LGLD. WCaBWM (hoerlled @b GUMHBWTEN  19.6T631.6]
LTeIEWBTa®H6eT o sitenerr.  Bevel GUIBW  BHTevHHeo LBHw Bewpuler 3 OH- B gded
BugsefGumenL (haeflen LsoLguwITES Hohaled elemen wIBwTs GaweouGslsmer. 4x106bp
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me(eitem  61.8Bmemevulled, @TLRLILITHD Hoa], 38 MOl mseflsd (e OupEBgH. s
BousloTEa|D, HlELIWITHAD HOLOUDID @I liurge Habealsd HAp o  giuULLTeID
9B  FleJomBBHHBEG P  UGHGLD. Smuliaid, puselCuaed ea@ib  OBTH @6
BFHsmawl  Llmpsmen FTUGSHS 2 HeHemer. ®bs ueLpwrss (Polymerization)
BaeaES, 19-QdenI-HuwdbeiCurenL (B-gemyurerd@url, SHemieurmenTa OFweormsl  GhHemeuwiment
BB el bF B

B pliursasster AL sHelmhal (DiTaugs OsTiss @b (Initiation site)) Gyl pliumged
T LmGEdBa.  UCIMCsACWTL (hoeailed ‘OHTLEHS GLID° oailgh @erml WL GOW. 66,
CQuflw  sjemalevmen 19.6T601.6]  clpevdImmleneaud Oamemi W BsFBWT. Baefed, U OFHTLSH&H
BLmser (replicons) sremliLbSSBer.  1g.6Tamn.galle Bemoter S SeNPSEHD  (LPILEUISIOTS
28y GrriHgled @ylliursdaseg Uflw eumuiiiileomen. gOeamealsd, SiHmeTer SiBmed BHeneu
SIFBLD. aeiBel, 19.61601.6]  FHHGHFFHLIL Hml  Hplder  eufl B OFHTLRIGI MBS
BsIHBIIBE ‘@rllurseo lemey’(Replication fork) eeip  Quuwiy. 19.6TGOT.Je 60T Gi(h6IT
pesHMmS 1961601 CamedBxserd (DNA helicase) ergnid Oprg QFweLBSHHIHBH.  Beleury)
om Bpuler 3 5 deng Qamewi  aumjliym @empuied, ST pliursed CHTLjFduims
BOLOUDID.  Belalwpdd OHTLT B DieLevdH HST G B 6aim Guwy. BB
3 5 dHwg OatewiL @emwpulet @I ROUTHD OFTLIEFS SBBHTGWL.  BeualmpdE
OpTLF&fump Qe osvevgl Laigng Sy (lagging strand) ereipy Ouwiy. e HmiE
@pwTed o (HeuTdslulL  OFHTLFFAWLMBB LHw SHewiLmisemen (pBHITH  HI6WIL MIgHe6IT)
19.61601.6J. QIIGHED QBT eeNeNeTHH MBS

Aidene] B RBTHHmFHeN60  HBTHBSH. Bemed 2 (HeuTdsIUGL  ySHw By
BubenGumenL BaenL e, 19.616.e LTedGWwETed OpTawTed Remewmidper ewewiy (Covalent
bond) Garemi® LmenidbsliLbdamBer. LS Sevpuler o (heuTdhsd OHTLEIS O.6T60r.gfal e
dp ugdwrer, GzrLés Qo (Primer) CsmaluGdBg. O ss Bow woele 3'-OH
weweuler  15gh  FflGur  BHwdbelCumenL B  auflmgemw o (Heurdslwl  Lleeny 19.odHend  FGum
puwselCumenL et  CaisalILBS Sime. S),T.6T601.6 (O 11 I Y @  @miduied
bEBLIUBUSTL, LHw 1g.e6ng Gevpuled Hm el Oeuell  gBUBS LS. 19..6T601.6]
uTelGwCrerd GEBTHUIET LB BluseiGued (exnuclease) suens GFwsdLIT I9eTT60,S  (LpeweauTsed
Bemel &IBaT e aIBTEH HHBLILIBHS 6.

S luTged (Pes B liILTgs0 Letemel ST (B SIBSHI.

@mIHuied, erevevT B HaTGUTML HHEHD DuBBISSFW B HHe0 Hewevdd L6l 19.61601.6).
60Gserd GBETHWITED BenL Geuaiadelt L LB a6

Syl plurseler OFHTL&HH B SHHed, CamedGserd wBBID CLIBUTRGFTEIWETeD  OBTHH6T
(9.6163r.6).  maBrad) 1y.ei@Lgealen amemen HHF, BB  Bevwowud fss Y eugeu
SiRLULTET, QT RLILITSH0 Semeuenu!’ CamBpialsdsamer. @abeuTm CHTLSSHHID @6
‘OILRLUTHD  HOUBET 2 6. p.6lar.ggalledl  BH BMWBEHD  6HT  DIWIOLIHLIS
QFTRILmal.  yHw enipulesr 5 3 Hvguled yHw BusbefBuimrenL Haemen GFiob@Lb
alemadis@ 19.61601.65.LITeNGETe L (GO  alewenuTBplunssd QFweoLGHBH. gk 37 Hensv
STjueled BlubalGuTenL (hHmen Eeneanisha GBS,

ugewWBsHev (Transcription)

o pevdamp o ulflwelenr enwwssmBens (Central dogma) yreiflerd  Aifle  eTevTLIGUT
2 (HOUTHHIMT. DIHGILIQ, WFLILIED HBHEULHET HLDSHHEWIL IR L HHUILBS 6360,
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It STSBT. 6] —Pp siesiig —————Pp LTEHD

LG e I(B &5 60 GlILomHGIL et |
Em gL TS sy

g.eleirg. ol @b DwwuledrheH  SL.eleneg @MWwdHEG OCFUIH®eT  BHBHOeLHHSLILIBLD
Cawed(pemBEGan  LIYGWIHSHH60  eTeILILIBLD. 19.61601.6] FMIHSH OhJ.6ler.eg ULTEIGLETerD  6T6iTB
OpTaHuler  (peaefmeouied @pBISWEFS Bl CUBISBS. SLJ.61en.6Jemed  LOFHUIGUIT(HeNTHS
CamewiL QI Grreneugervseflsd BHHEaued @ULLD (&) UTUIR| HMEVHPTH Hewl QUEID.  (61.5.
HIV). somedlp uglwBsHsHed cpeold SuJ.6l6Ne, .ceLgemel o (haumdGABa. LIS SHMg
SiJ.eTer.gaursd Ugeuwihssliul (B, CQmPouwTsHsHed wpeold LJSHLoTsBg.

LTUEIHH6T, SHmhibellen Uemilsamen GeualiliLBGshdlemed 1L GO @ OF0 FHBenl 1 GlFuIeOLIL
(LPIQULD. SIFTAUH, LTSHD DI6L60H SLT.6T60.6]  (LPeVSIBIH6T GUTEIB  WFLED  OILIT(HLH6IT
2 (HhauTdhsluL  Gauemi(BLb. wruaelel(hbd  LUISHSHIHMESTET  HBalsvdmen  GUluiLrasd
QFebVIBEGHS OCBTaIBOFOMID  SuF.clargemen e Suf.eeng (MRNA) ea@menpsasiLBLD.
wruem LgOwhssiuL CousmiBGoLoaBTeD, @I emL g H(HSGHFHLPVMIOLILD CBTERIL  19.6T60T.6)a 6T
el FBETedswrall Nflw GouewiG. Ler 196166 alel b eumIlLm Semuledmbal
oi.erereg  LTeIEWEFed OpTHuler o galujLer oij.elereg o @BudbHdh Gauiwiiue  Geuewi(BLb.
@OHOHETEH Ul  SIUSHED 19610l Bememibhdl, HHSFFHLD — DlewLOLIenL
FHBHBMBSI. BuHuled  .eLg  PSHEmB 2 BUSHWTHBS. U 6161 g6t
BuseNCumenL (b6, SiF o (HeuTenn 19.676.6) auTILILMH Senpulle HIEOITHSH SleMOLILITGLD.

LWESHFHIer Curgl 19.6601.6 el B SMWBEHD  LIYLWIBHSHSLILIBH6SH606M60. B5B&
BJeni(h HTJENIMIS6T 2 6wI(H.

Bm BowsepCo eamylymeuts  OFweonBmIGwrerTed ouJ.elar.galBster  GBIUiG
Arewigevid  GeueiiGoum - suflewaFulsd  E(HEGLD. @A  LrHHHer  bGerm  Siblev
aflenguiend UTSHIOLY  gBuBLD. BAsaimed  .eaLgalal @M UGHWIemha Bm  GCoum
LTSRIS6T o BuSHWTS WwrLsH SHHeued LfiomBm Blabpampulsd Hbsed gBLbBS aimgl.

Bm alsy ij.eleneg cpedHIapIseT @81 GChrHdled o MuSHHWTGELWTEITED, SL.6T60.6Jal 6
Om BOmPHEHD PABISHCETAIB HIOITHHHTE QHIGHD. B0 LIHHHer Gt
olflev auflenguigib UTHUILY gBUBLD. EFHeITeL 19.611.gallell e LGHulelmba Bm Gouml
UIemiseT o BusbSwnsl wJysh SHoHeued UFombs BHsd (pempuled Hessd gnuBH B

URCWHSHH0 SVG LHBEHID LOFLIDI

LUQOWBHHFH0 DIVG CPSIDI  LGHH6MTEL  eUenTWIBISSLILIL (HeTenl. SIMa 261G TLILITET,
SImLIL]  LOJUem  oBpI  Bleopell  SidluieTeur@Lb. 5’ (1peneTenWIQUITL 19 2erdh @l ILIT6T
SIMHSIGTENH.  Of.6168.6) UTedGwCrerd QBTHdbsmear Llewewili] G Hmdp DeNSHGD 19.6T631.6]
CamLCy em&@allLmear QLSLD. UQRWBHSHHL Dlevdled oaE@GalliuTet  ES(HLILST60  HT6,
UMl BoIid  GHuiG  SowseT Ogeflamdamear.  GBuil G Sewular 3 apeneiuied
peopal  UGHH  DIMhHSHI6ENTENS. SI5BCaMBL,  SIFL,  oiJ.ererg.  UTEIGLETe6st
QFweOLIT(H BT BIBISHS MeudEHLD 19..6T60T.6] auflenFUIGnLOLIL| ST LGS MBS

wBaRBWIm_Baefsd, emb@Gallume LGHUID SiFs cawieanismaulsorer Sigemeret (A) OBBID
oaier  (T) ouflwensy 2 siene. Bingd  “Lmr Quiliy”’(TATA Box) ojsdeval
“BapmevlQLITE-Casrs6eared  Guly” (Goldberg-Hogness box) eeim  oimwssiinGanpsi.
LGB Guim’_BHeaeaied B denw, “LIRCIGeTT Ouiy” (Prinbnow box) 6TGOTLI.
pagGalliuTenard SHaly, wCasfCWTL. Baendd HSFlLTaEIHEEHD GHemeuliLiha emet.

LYOWIBHSHFHL Sievdled o 6iTenm 19.6lcT.gJaleT EH EDMBHEHLD IHOTHT HiHeusHHieud GLBBEE.
19.6T631.6] FMIHH J.el6i.6). LTIOWGTe, e Hewauled wL GG UeLQUITSSD CFUIWLSH
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FQUISTGID.  aImJlmeuts QFweou®ld Seielamw 3 —> 5 simeusbsed Osmemi  SeGTCla(h
BAewpuied, i@ LUHeL wWCrdled o eten Sij.eleig auflengd STewilLBLD.  Deualemp
GBUWIL(H B eTerILBLD.

Sl yuamibset, WGHFGWT. Bsefled o etenig Gumev  GuomnBemdlerol grefss  suaGour
oloevgl  LGImBx G Baefled o eiteng  Gumev  umeldlervlgmelld  uEGeur  @)(HEBSHEUMLD.
WGsAGWITL (hserfled, eealGeuT(H SHTH SYT.GTLGgAD 6 FUammel WL (B SHTHIS 2 6iT6rel.
DIHANML Dlwal PMBOB LTHHWSH L BO GHBe@&onHeore0, gl GuomGermerddlerdl greid ST
ST .6T6U.6JUMTGH)LD. UGymCaflGwim_(heeafled, OFHTLIUMLW  OFUDIHH6MET  Fnl L LOTE  LITT6IT,
&CrmGnBambiled SIBSHHbHHH Siwwdleper.  6leBeu LIgLWIHSHHe0aT CUTH Diewer Fnl L LOTSH
UOWESSIULH QBeOB STH  SiJ.caLgamal o BUSHEH  CFuIslemsent. areiBoy, BHHMBUI
B OiJ.61601.6JHH6N LUTedFlerOl Jmeids 616l DIeNLDSHEBLILIHE eT360T.

LUOWBHSHHL OHTLRIGUSBE (Weor, Ul  (P&TLGHUleeTen  omdh@allILmenil 6,
ay.erereg  UTeIEWEIed  Llenentdmg. UGIMBsAGWITL Lmeor  umTdhlefluimeled  &LT.6T60T.6]
uTed@WByenied & (PpHHW 2 L GUT(HL H6IT 266t Slmel  ‘(WpHFHW  OBTH’  OBBID
‘fbom  FHewewt  HVG — QFBWIRTITGLD. wasAw  Opreh  (Bl, PuBpbd )  &u.ele.e
2 BUSHESWD  (PSHESILILDTEISI. SIMFLICLTEL  FHIOT  FlewewT DIV 2 dHGHalLILIT6ISH 6168
SMSHMHHBG CUTBILILTGLD. o ulfleomsendd b, omsbGallumeaisar  eauflengulsvid
WTBBL ST ILGEBEH.  S4f.6l6g UTEIETeD 19.6160.60.6060 HBLLSHTEO LIQOUWIGSHSHE0 GSLILD
2 (hauTdBgl.  asHGalluTe LGHUled (PaTha(hD (WphHW BT Oif.clengeme 2 [BLSHS
Cguig Fem Hemew Svend easGalliume UGHUWICCW ol alGSBaH.  j.el6r.galed
CBTewImL. 2 d  aIam6NTey SIMIDLIML 2 (HaUTh@GD Henmal eauflenguimed LJUeIOI&ET  (LPYe]
GUSELILGHBH.  Deueutprer Henpaluler Hienewt iV, (LPLLENLOWITERT  CFWISOLITL 19MBE)
SImSHTIL Lgsomer ‘Crm’(p) CheneuliBESma!.

LOWIBHS60 BB

angl su.eerg (MRNA), sLss ojesrg (LRNA) oppin fGumGstd  suj.eerg (rRNA)
6160 cLeiTml eUeMBWITe LT .eTair.gdbdel LGImGsflGwm (haelled smewmiliLiBaeiment.

HYGrmBa BT Bseaied LROWESHHD HHLOUBID alFHD

@F6060l6D ML GILIBILD Urs ® BUSHH DG [SIhIRINE s QUMD E)T.6T601.6] S (6THLD
CHrevaumTuI((hHHABT.  HTH  DJ.6163.6], UTTLIL|(HEUTHD, LOFLIGIONGT (WSS EGNIUTL enL LI
LUUSBESD HIOCIT SilevmiGmend OFBTeRI(H aHUSBGSD LWGTLGSBSH. SLHBHI DJ.61631.6]
GmHeuWFHTeaCuTgd  LWETLGSBS). Siemwliy  wppid  eflewer  wrpPwns  fGuUTGamD
oiJ.erereg  QFWeOLBH B! SmHBH  SJ.elereg  Spefledr UQUTES  QFUIeLSH6N 6T
allemaaiomBBlwuTeg 1961616  FTIHS SiJ.elereg. LTeIOWETed elemid emenm  GBHTS L BLD
CFweOLIBGH MBS OHOETE, eams@Galliumami 1  Llenewihgk L6 u&@m@g)g)ama) CgmL_mig)
MEUSHBBH. ued  UWTHs  lewewill] G masGem  2m&@allITedseT — QLGLD. Bemal
pusefCumeng®  edguTerdCULL SO HenTaad, BIlydbdamp  eldewl  Leumas,
urelo@rervsemen  euMILILh  FTJbHS  (WeBUIIDd LweUbhHHs Coterdlamer.  UgLWwHHHe0
OHTLRISIULL GID BludbeafGumenL (hHemen eauen(hd SiJ.clei.g Caum®h DIBGHHBHBH Een6mTLiLISH 60
cpeold  LTeIOETerd, SuJ.eiaing el HoTHmSD — DHBFSBBSH. wrugmiaier  (Wigailev,
uTellowGrerd  Henmalenw LW DCUTH  oif.cleargaler Fp u@GdH LG BT 6T
Uenemibgl — STewilLbBS B waled el ij.elargajd oJ.elereg  UTeJGLETe®LD
o FHsbalILbHa et

CHTLBIS  maubHe0, BLBHHL BBID (PYHIHIMaISHH0 LB clpeiiyl  LigHleneudeevid
auy.eeing.  UTeIEWETeL  eleileuT  elleweTomBMiwLTS QFweoLIBGHBHI 6Ty LOSLIGILIFW
all&TeuUTGLD. aiy.eiaig  UTedGwGred, Suj.eleil.eg B BHNHEG WLGHOW  aleneromBpsluiTs
QFWeLBHBH. OBTLESHHe0 Fawm (6) eLaib, BHevpaldstyeniwme ‘Grm (p) eLeaib
oaiJ.erer.e LTeVOWETed Bewewihgh GaweorBm LOWGHH6r (WenpGuwl, OFHTL&HEGHH60 LOBMID
WPYSHHO  HBHDOBM6N  HBLDSHHIH GBS BsaTTenlBEpLeImel  SiJ.clargale  GeTLiLler
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(peold  LQOWIBHH0 HEemed  CBHTLEIGHMST?  (PQLILST  CTEGTID  HHEUMED  SLT.6T60.6]
uTelEGrerd CUEBIFBS).

ursleflwraled STEH SiJ.66neg OFWeHBeT GUB 6lhd MHHWpmBUD ChHemeuulsvensv.  GLOgILD,
ursleflwraled g GLrBame0, o Lam o fleyseT  EeLemeuimdHeomsd, UGB EHSHID
QumPOUWTSHBMID @CF B HHeL, @61 CHIHdHed mLOUBISBH. U Coymseisd HTSHI
SLJ.6T601.6]  LIgLWIBhSHHe0 (Wpipubpe@u, GmPouwisHHeo CHTLmSaIGHBE.  gheeisy, LB
Cge0 2 miiyseledmbal  FYUGUTHL &6 o L& Fealalemed LIflasiur aleoemen. @6
allememaursBeu LTdleflwmaled LIYOWGESHSHeID, CTHGLWTHHNID EenewibhEHUleTerTe.

wlasACWT. _Baeflar o L smaled @GHOBHHH Py S  SiJ.elere.  LITeV6Gyerdaei
BT euoTLILI(B &5 6313 60T. (QF6d 2 L QuTL H6Med o 6iTem  &iJ.6l6ir.e]  LITeIGIDETErOH6T  E6060TLD6D)
Bubepasiml  LTeGWGBTervEEDHD CausiGaimp Ueisamend OFuidamer.  ouf.eereg LTeIGGT6rd-I,
tRNA emeu (285 18S 58S) ugCwhsdng.  suj.eeang utelwCred-IIl sLsa  ouF.erer.e,5S
AGUTGamD &yf.cr60m.6) BBID sSnRNA Ssenen LGS BSI.

wBaflGWT_Bamefled LIQOWIGSHSHO HOLOLEBID (Wpemm

siy.eeng  UTedGGyerd-1I, srg  eyy.eargaler  (weiGamowiter hnRNA ewen  (Coumil L
SHEBTENLOUIENL U o 1 &(H ST .6T6HT.6]) (Heterogenous RNA) LIQQUIBSHSBS).
WBaBWTL. (Baefed, GeuelLm G euflenswenwinier @Gpluibsenmen erdberomer  (Exon) ommid
aflengwemwiiear  GBluibsemsp  Beigrer  (Intron) eu@dwempiteg, GurGemdlenl greid
S  JLUDISS6T SomLuwpl OFwidemer. Llengzseo (Splicing) Hlsipeursd, S jreTse
paasluGdaper.  hnRNA aled samBdeors oiger 5 (paeules, Wmnded @&eurGarmend e
Lengumerd@Gul.  SenenidbslLIBSBS. B&0swedperp  smilmpwrssd  (Capping)
eTe LB BS. 2185 Gauemenuied 3’ (wemeruisd, Sigenenenevl. esiFamser (300-200PolyA)

BT ILIHE GIB6T. SbPabey  ‘euteondsd’(tailing)  ereiLIBLD. BeIeumpTes
QFweL(pmBBEDH@& ol ul L. hnRNA, sBuTsH HMTH  OuJ.66Leg 6l  SIMIDESLILGHBE.
@ 2 L smaleldbs CTHuTssssHBsTs GeuemMCuBBLLIGEBSI.

LGrmBasfICwm_Baefled, wGHACWT. Baellsd o stenengls Gumev  wyuaml  LlemdHHe0  LiewrL
Bevemev.  @alleum(h  eidbeTaid GBIULILL  Geuemevenwid GETEWIL @ UTEIGLILImL (HhaHTent
GBUI 1yeneT CQUBMIETETEN.  61HaUTET  auflengFulenioliL], @I JTeT bHobHD Spdluienel 6l6flged
OBRADHEH  OBTHHGD — HEEHLOWENL WLMAIWLTH60T6D,  LITEIOUIML({B — SHIWeWT  HIGVEHBT60
GBuWibsmend  OamewiL  elbeomet, OFweldld SLord  ueveufseisd  Bemewihdl LSl
LOTLEDISHEHMET 2 (HeuTdhGDHemer. @Cr JUaml, H6iT e1dhevmaidemen LOTBBIL6eTe] (WenpaHeied
ueLBeup elsoTd  auflenFliLBHHluSHaET  alemenaurs OeuaiGaipl uME LJHEIGSmeN 2 BLIGHS
CFUISIBH. alevmigdefey, LUIH i@ GFweoLmGseilear Leeaumddh SIS O
WSHSWL  URISTBBISBSI. wWCasfIGwmesds wruamidbHeT CHTEIBINSBES (WeTCUT  DlsLEVS
UeiiGur Qe greiise  Bapmamslulheds  Ceuemi(BLd. Uedteormed  Capmeiudlpriflesr  uyGasflGuum’
LOTLEISHEHHGH6T  eTeueuTyl Sigl 2 6TCemBplLL L &I? FHTemmasGal Llenaypid Heiend O\HTemrL
19..6T60T.6] auflenFienLoLIenL BGBIL_[TT6iTB6IT CuBI, SlemLLpl_ L LOJLIGILOTBBSH M &)
(e ulflsensd e Buwrenr &dentwl L wyueml wippd - HGT) o gel yfdng.
UCrmBasfIGwm. QFsvsEpdHmLCw  olevevg  LGITCasAGWM 19ed(had  WGHAGWIT OFs0se6l
wBpIb WesAGWT. OFe0dEhHa e Cuiwimer &Ll L OJLUeE) LoTBBL  Bepeord.  LYaluiled
o oten o ulfleefler UflenmosdHBE SedLIOLL WU WLIBBL  CUEHLURKIEG SLBBUeTeNS
gD Gam uTB SHBHTLHHL Heval aIHBBSH.

wyugnlis GSBluIGse
LFYUIOUTHeNTeT  JUaISH6T, GFeveded  JUF OQFUIFHdemen  meaudbAHHUILCHTH, DBHHS

SHMV(PBHEHHGID  DFCFUIHBMET  HLHHHInIQUIGTEUTGLD. 19.61601.6]  €LP6VEHTn M3ISH61T60
@wwyys  CFuidser  eeleuTm  emeudbSLILIL (helTened?  19.6160.6] (VS InMIB6ND  GHBIUIL (B
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(Wpempuled  erIpFHLILIL (BetenHT?  SeleumOmefsd  yuams  GBluihdefer  Heitewd  6T6dTeN?
aUSBETET CHL L DieuFWIDTHBH).

UrSOWmAwnssd  (phGBlwnseTr aldeow  eruBmisng. SNEH  SiJ.eiaineg el  cLpeiIml
smuoumml seiar  auflemg  @m  SOGHIT  9IflevHmd  GBIGH MBS ety Ui
2 BUSHHBGHSH Bpmeuwmer OGeaueiGoaum euemaswmer 20 DIOCHIT HIOLURIBEHEHDBTR  GHBIUTBH6IT
2 ooi(h.

wrugIs&SBIUIB  eleugl  wruaialeeTen HujseNCwmenL haendsd el CGuiwmer CHTLFenuuD
omet GHUIBG Gy oG Sfleomsmenud GBNISHE HFmPUSTGD.  CLTSSHH60 64
(PHSGSBWRIBEHEHE — UTUILILI6T6IT6T. P 61  (WwEGBwWRIST HOCHIT  iflevmIGm6ND
GBGGL. BB PSIBID UTedCUmL B FRSeIUle (L6 dHETaT Henmey (Ld@GNIWLMISETTEGLD.
QLTHHHHe0 20 G Sflevmiser WLGEOL s o BusHHuled LRBsBUSTED Lev DLOGeIT
SIOVHIFBET @QaTBISEG GoBulL  WHGBSwrsemmed GHEUWIG CFuwiLGH&mear.  @6leuTmTe
U GPUWILG (poopewl  BJewi(h 2 _GWIDE6T  FTHIUILDTEE S IBe. (PSHEOTAUSHTE,
GupbLTevTer  DIOGeT  SIOVBIBEHDHE @RADBIHEG OCBULL FLSHH OT.6160.6] HH6T 2 6wI({H.
euCeurasiantd  GeueiBoum  erFHFEGHUIBEeT  (anticodon) o siere. BIWIL TOUSHTH,
PeUQeuT(H  (PHEGSPWHHeT — BrewiB UGHseT, eurlger - Sfisdear @y Qemewisst (A-U
oppd  G-C) o _mautsd  DIDHHHBSI. SLETTEL,  cLPSIIBTaUSH  Blemew OIFS  CBSlbeays
SHTMOS OBMTEwIB  616060T HTTNBEHD GBMISH OBT6TEHD GUMBUTIED 2 6iTerer.  GLIHLDUTEOT6T
wrys&Buibser YCImCasflGwT  (haeT wBmID wCasfGWTL (haeafed, CUTHIMITHIMIUITS 2 6iTerTel.

19.6T631.6]  CLPeVSIMIeL o 6o ST  Bemewisefled  auflengwenori], o ulflsefler LUysHmiserieo
2 eiten IOGeT Sflevmisafen euMBMWIUD auflenFMUILD SHILOTONSSBH. HTT Senewiseried
Bssmawl  afldaCu Ui GBIUIG  eTeTlL®BLD. o ulflergdlenr  FHellHapliubHms
Byeuuls@l LIHalmasmen o BlUsHd CFulausBartear auemyuLors Sé@GBuib elenmi@Gapgl.

wrjaged Biyecugs (Marshall Nirenberg), #alGymr  @&Gsmeur (Savero Ochoa) (umeld
BlujseMGuiment L umeroLImfiGsverd 6IGDILD OBETE Beuiy GLwIgmeD, @FCasmaurOBTg)
TRBMWPEBLILIGSBH), aBJCsTlbhsh Osmyrem, . .jTeidled &Hfld wBBID Seujsament Gumeims
uev  SilellweoTenyser IU GBIWIBSEHHITE HRIS6T LRISeneT LBluleTener. SIS
aLJ.eengaled  Slemobglenen sTreuflengCui, yrsmiseiler OCam Siflev sauflewFamw  (1pYe]
Ceuidpg.  BOBHWUTS algeaImESLILL L  JUand GSBPUWIHBEHEHBTHT  DBITH DI L 616n6wT
CaTBHBIILIL_[HelT6n).

wyugmis GBluibsefer ABLl L6

wruemid GBWIbHSH6T (PHESBWMIEET DuGD. 61 (WESBWmIGHeT DIOCET I 6VMISHETHEHBHT60T
GBWIHHeT SuGWD. 6hd DIOCET HINVGHMBUID GBEHBTH WPyl (PSHSBIWBIS6T BHBISHDHIH
GBuibsenma (stop codon) o_eirerner.

wruamid  GSBIUIBH6T  GLTHIUTEIENDHT  DGLD. 616060T 2 UTfledl  LDGUWIL 6VMIGBEHD © L' &(h
Slflevmsmeaud 68  (whEeBwmsmenuid UWSLUGSHS, DbGam  Slevmseel(HHS
UIssHms 2 BUSHFH CFUdSmer.  aBHBHEHT LTS, SHTH oij.cargaled o eten UUU erenid
W HGBWLD  eleveor 2 ulfldaiad Leneted Sjevevenal elmild  DIOCT  DIOCVSHSHIHH TSI
slefleid, LCrmBasflGwim’ Baefled, ewwol GLnsmewngfluim, @&HCenmm@rmilenmerol. oysluieumnses LG
OareHUId BoBEe do olf  eled@sel  BhobalEmse. Boui@id  BsHmsu
Goupium(H®eit, BBImIDEmeT UILIHmBUTD WaF FeoGeuwm@Lb.

@Gy wrFHflwmer  e1WHHIF6NT, CeusiGaum  (PHSBWMIBEHHGL  UWETLGSSILIGEISH 606D60.
apsaibat Lte GUU GUC gdw puselCurar(  eaufleng @yewih  (WH@SSIWmISmen
L BOWL GM&ELD

Bm  (WwHeGPwunseEpsSmLCw  srBUeTel  9eudlwidisiensv. gOoeelley, OCFUISHB6ET  (H
weweled(hhdH BT (peveralen] aUflenguins  LIgdhaUILB et

@ GOHUILL SCam SIflevdHBS, @amIeE CLBULL (PESBIWMIGSET E)(HEHELOT6IT60
16@PUIGseT dAmpey GPuibser  eenupn.  asmsatLre GUU, GUC, GUA wBpib
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GUG gdu goaiss  WwhseBwumbsebd  Gaimeve  said  S0Gam  oiflevdms
GSBIUUTTGLD.

Bs@Buibhser @wlLwBBmeal.  gharailsd @alteumm GBuiGL @8y @m G 9IfevdHma
L GO G SH GBS
BlHeusSGIUD eTaBmWEHILBL 5 — 3" HawaulGeBuw e iGuTgId @GUluibhseT LIgsaLILBE 6Bse.

AUG agniidb @nBuic Brenih Gouemevsamend OFuidaimer. H& 0FHT ssd GUUiLTE 2 _eien
9183 GrrH3lev OaHCWTaler SIOCET DIflevsHIHMHTR GHBUILTHD 2 6iTengI.

UAA, UAG (e Gyrdlerr) wppid UGA (9B .Guen) oidlwienen Blenseyd @Gpluibsens
CFweLGHSmar.  eouBenm ‘GUTHeMBB GHBIUIBE6T 6TeImID DIMPLILIT.

glie] 1oMBBUpD wyug GPuiBD

SHleJoTBBHMSUD, DHemed SHUILL yUrssdHar SbGam  olev  euflewguled gmLLL
TBBSHMBUID QUL FHlev, wIuamis GBuiliger  WHO 2 BIFILGSSLIULLS.  SHleJLoTBBLD
uppiw SplIeydHeT  cpeuld  JUEmINIBGWL  p.eTalgalBGL 2 6o OHTLIY  [HeiG
UFhSIOSmeTenILIL IQ(HHEBSHI. @@ BudselCurmLBaled 2o 6len  &SMIHHBEG LSHIWTs
@eiolermp &ML GuThemer  IBBlIWENLSHEE0  eTaTlenLOWITET  SHlIeFLOTHBBLOTELD. 85353
LTBBEGeT SWOTECaT SIevevd Hlef IBBe SHrenigsemCsr HenL OUBISEIBer.  ESHBHT60
fvbs dGSHHSITH, SifleureT eaugel CFOBMENESCHTMIL  AJSHHEFTMHUWITEGLD. 8313
ansGur@Genmiilesr  wguem  (BHD) alsd gBuBL yetell e OIBBSHHTEO o (HUTHBSI.
@6auQeuth  ‘anSGom@Genmie  cpvdampPlaad  @yewih  a-FmSeddeT  BmId  @yewih P
FhdledaeT  elel QTSSO BTG UTIOULmL B FhigledsHel o 6lTerel. a6UGleUT(H
gmdleduleveen  ‘anfid’  LGHUID — QHenilmer  LleneniHed  [HewL GILIBILD. BuieoLBm
anfGon@Genmiecnmed, Sifleuteir  ealgey OFL AIHHCFTMS  FBUBSBSI. an3GLom@BenmLilesr
BuisoLBp  Hetend@Gd &ryend LT @Gemmier Fmdleduieeien B &Genmiiler  LOyUIGmIG6H
apreug GPuih CAG aausnbg GTG eer wmiwBs oG

19.61631.] Lj6iTeN  SHlieiLomBmLD

Bser  alleveneurs,-gmdeula  6-6uxh G HH0 GHEBLLS Sfled GSUSBEG UHUTH
Gouemeveir eTeild DIOGeT Siflevd IBY AeweTSSLILGHBSHI. BH LeiTerd  SHlieTLomBma S eme0
SIOCIT flevd  IBBLILL L @sTer dABhsd abdHHeaT LTG0, eueurpy CAG aaLSBE
ugdled GTG et 1PWCH o@D, BH6T alaenairs,B-gridelule 6augk B &HFHed &6l L
Slevd elUSBES LFHeoTd Couenevsst elaianid HIOGIT oiflevd WIBY  BenentssLILIGSBSEI.
@z yetel e  oiBpsHHemed oublGemm  oufleod IBBLUULLSBETRT  FBHS
(b SHBHIHHTLL MGLD. Beleurm SHlleFIOTHBBLOML [HFH an*GLom@GenmLileo, 18618607 65T
SWHHHHTe0  UTeICWmICFagemISE L LBUST, @OFHH Faulluagndbsel, @muUsbs Ghey
ST BphH DifleuTel algeuHemSHll GILINIS ITmBeT.

sageor Ld Gamiur®@ (Wobble hypothesis)

1966-60 Hfls ereouyTed BEHCHTLUTH o (HeuTdslul L.  S&CaHTUTLIgaEILIY, HL S
oij.eergalet adHy Guih St 5 (weeuled HMH ouJ.eergalar QuTHHSTGBUIGLTH
BDvemibHl — 2MFEOTL L SHHemenoenWill  GLBISBSI. AHCamuT &Ly, GBuih —
dFHi@Buibser  DeweTwTGWOUTH  clpeiBTeugkl  SMID  DOeTWBBHTE 26T
GPUIL 96T,  @IDCPSIBTaIG  STJOTET  2MgFeuTl L. &ML 2 6o @D  2aFeuTl L
Benev’(Wobble position) eeniiuBw.  (woHed Sremi® S msefllsd U BOWL  STIEISH6T
BITLIL & eTment. QM  UTedEUUILIL 2 (HouThd FSLHBH  LJ.Cl6.oHHelar  Diene]

132 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




GOBSHILGIBH.  FmapHeo GBuibsellear alemenalelmhas alomyalsd OGeauaflaumaBBE.
Bwan @HCHTLUT ST (pSFWSSHIUD SLGD.  CBHWIL  qBHHHISHTLIge0  GHBIuiGBLD,
aHIs@PUWIGL amIEtaTay  WasFFflunes  QuTmbhHelsvensv  eaimid  ChHemeuwimer
SIOCeIT  ouflevd  GQETERILILBHEMBS. BGauemevanidbatanr  GBuihsemmal  GUU, GUC,
GUA, oppip GUG gidlwieusens sl S5gl O4f.61601.6 LWSTLGSHHD Odbmeidmgl.

BPEHBMIL  6IHHHIGHTL B  cpeold  Ueitelll  HeJomBmsHmsd  Cuoed  Oefleursls  yflbg
O\&meiTemeVLD.

ABC DEF GHI JKL
DEF GHI gy8wapmisdent Gui ‘O sipdHad Caiohaliun Lmed euflenduientorii],

ABC DEF OGH IJJK L

arenr T@ID. 918 BLHHev O e et Q elpHmsg BFJdbs, auflewaulenioliL,

A BC DEF OQG HIJ KL 6T6uT  LOMILD.

GuopaemiL  QFUIHBEITEL, @B Dleevd  DISBEG CuBulL  smymseT CFfshslul LTeb
SIVVGH  BHESILULLTID  CFfdalulL  Oebevgk BbHSUULL  LeTafuled smrymisefen  LigLiL
aflenguied  IBBL  gBUBSBESI. BHGBUib®eT  (WPHGSPWRISTS  LIgsHSLILBES 660t
ARLUSBSD LOBEILD Sewey OHTLFFFWMSL LIQSSILGSHAB aAILSBSL. B FBhHSH LJL
SlglitenL_uleomenr GoUIIIILY yELD.

aLH3 Sy.earg (tRNA) @enemiliy cpe0sany

Cgevellalr e CLmienmashsled  Fanl  sreuiupl oG  Sifleomsmen  1BHH  GUHLD
SLHHWTS CFWOLBHVID, SHTH DJ.61601.6) cPeuSampsled o aitem GBI L  GBUiGHmenLl
UQLILSTHD  SLSHSH  Yj.elen.gdhseier  Galemeouwim@Lb. aeiGar  oemey  ‘@ememiliL]
(PeVSFBIH6NT  eTILBIIBer. @by OFTBaenen . .LlgTerdled &ifle o (Heurdhalely.

giujl.  GammGsv (Robert Holley) sLsg suj.eergaier &gmby Semev  eugen  orglflenu
(Clover leaf model) &m ufloment augelsd (WSTELTABSTT. LLHHD CBTHSSILLL  HLSHH
auJ.cengalleal  @IWILTD Hewev SLLMWIILY &SImby  Benev  algaHMEH  @HH(HBHBHBSHI.
o auteniouled  SMIBBHIDTNT  (PVEBIBTET  HLSHH  DJ.660Le, Hmevdd L augeudhmsll
QUBBSTELD. sLez af.eargaleo DHU &gb, mesgbd wipn TyC spb e cpeim
BHIMIBET 2 6IT6T6T. @sarmiseiley, SUOCaT SenFed Llemewil] euenenwid, o1& GSPUi B
oueweritd  o@mid  fHGUTGamd  ewewtly  euemenuidb el eIl euemenwmiseT  (loops)
ST 6ot ILI(B &) 6313 60T. BauBpLeal WsFANW FBHO B DlLEVH LTS EUMETUID  QEITBILD
o euilh. SWIGm oflev gmUpmeIl LGHuled DINCaImT Sifleopd DIFH&T THT(Lpeneatuisd
ady GPuilyBaTer cpaip HubelCumemL Baend OenetdbalUl (BeTenel.  HTH  OJ.6160.6
alled o eiten @PUILBL&T a1 GBuih QuTmBHE, euempd UTIOULIHL (B Fhidleduled gfluimer
SIOGeIT  flevld AememISHULLI(HLILMS 2 mIF  CFUISBSI. R&HHL Hsaler Gumg
mflewlp  ouJ.crargaled BTard OeuaiGaump LGH D6 CHTeapFSimper.  STIHIS6T LOTBIOICHEILISI
FLHGH L.clanegaled FTHTIe0IOTH SGW. GSPUWIG wBpId 68T GluibaendalenL Guiuwimet
2MFEUTL L ST SIS, eiplid@ GuBulL GPuiGsemen &L GHH OLJ.616.6 LIgHSHBSHI.

FL 5G| &)\ 6T601.6J6)|L_6BT Fn[BSH60TH YN E SIA6ULD BaxyaaslILIBLD CFwed(LpemMm
SI0CaTImFCevFa  DlevevdHI  DMBBGUBBLD 6T DIMLPSHBLILBSH MBS @6  alemenaurs
CUEBLLGLD  alemeneuT[hHeT IOCET DlEwFD SLGHH j.6len.e (BBCeMMBID CUBMB  HL S5
SJ.61601.6])  GTEUILILI(BLD. SIOCT  HIEmFD  GMBLOUBTSH  DLT.CTALIHBET  LBBELBBEN6U
eTearLILI(BLD.

asred o Heutddw HLGHFH Y.eerguiet G ufiorewr Sgmby Hemev LTS
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BeleuTmprer BreniB SLHH OiJ.cler.ghamen @arim CFTH@Gurs SBmed WdHs GulienL (B
eIl o (HeuTsImgl. QuiemLB  Uenewilisenens  Camemih G  SHLO6OBIHEIT
BenewibSUIULBL  uTedCuUiL B Fhded o (HeuTdhslILBS B SIOCT  HIMFOBL GG
auy.er6ir.e FbHCLerd eletianid GHTSH, DIOGHIT DiMFCevaget alenaisg alemer GousTmwITS
CFweOLIBGH MBS Geuliud  Qametalemerurer @&, ATP, mymed UGHSILGSBS. 20
CeustBoupl  euemasWTer  HIOCT  SlemFL  BLHFH — oJ.elereg  FbhHBLed  OBTHHern
sewiLPBWluL Beitener.  HTEH SiJ.clangaled o eien GBuibhodamen DML WT6ND STEmID Hpest
FLHFH gj.eleargaled @AmEIBEH Haly, menwiblenen OGSOV  LPeVHInMIH6TED
B60emov.

SIOGeIT  HflevmiseMTeL  UBBGOMBMBID  CUBB  FLHHI D616 BemeWILI]  (LPEVDHInBTH
CweoLl B, &MEH  jeeangaled o eten  QFuiHsemen  GBuihsefedmbal — alendbdld
CamTeaTHamBer.  BHLHFH J.CIELGUSGHD HTH DT.GSLgaydHGD el uleomer o ealenerGu
BeBGHD STTIOTGD. HTH SJ.clargalsd o aten GPUIGHEHHESG HIILS FnBISNTS SLSH3
L. eTer.galled SHTIRISET 2 6lenel. LJdH 2 BusHHeowl OFHTLEIGHMSBETE Sl L HLSH3
SLJ.eT60.6 2 6wih. DFBGHSH OFTL&FH SLHFH QJ.6el6e°  eTam  GLw. HlemBeyd
GPUWIGBmend CBTewiL. HLSHFH DLJ.61631.6] 6IHIOLOGLEMEV.

Sij.aeigalet BBCLMMB LIgHene0He.

X aaing g@ealQeaurm SWOGam SfvsFIBG GUILUULL SLS5F Sij.eeneg LHBEID GULiLL
WG  SEMFd HLHFH Qj.ererg  FbHCLed OBTH YBBCLBBSHHeL FBHLBUMSD
SBESD!.

QLomPlELIWIT&HZH60
ureloulienL(p  Fhidledenw 2 (HUTEGSUSBHTH  DOCGET  SIOVRISET LIGOLIQUITSSD  SLGLD.

GgweoLmBaCen GLTHGUWTHSHD elend GBULILLUGH GBS,  FOUTCaFmieITed (WdH&GHN BHHHLD
HOL GUDBIFBSI. fBuGamd  &mTEH  SuJ.elereg WLBBID  SBBGuBBL  CuUBB  BHLSH3

LT .6TEOT.JHHET  CLPEVDHInDBIBETHL 6T )6m630185GITB6IT. angl  ayj.eengalar 5 (wemeruledmhGs
QTPHCUWITOIL CSTLEIGHEDBSH. STH SJ.cl6neg 2 L6, Qwenhsd LIBg, FCurCambser g
oiJ.erereg  Ged mBHIHH  OFam,GEUWILLL LYHGSD  @alteur  (Wwempwd  LmeleULIenL (b
FghdledujLer @ LW SI0CaIm SiflevdHmadF Caisaleaime.

@alteurm  @PRUIBL SIBBOsaT  FHeHH, DCHTH  CUTBHHSEmU  HTSGSBIUILLTeD
L9 & LILI(H & evT360T. eleiBeu  UOBeIT  flevmiBeilen aUflend FHTH  DLT.6T6.6IbHEMGGT BT
aflengFmuF STIbHDHSHI.

QLmMPOUWTSHSHE0 (LPen)B

CFevelled Lgs o @usbHdl Ceuubbstparenen, MACuTCambd ou@w.  fGuTGambled oiemioliL
OLJ.6Te1.gJ5bBHEHD, 805G GBULL  UseumBL LFHRISEDHD o 6Tener.  OFweoms  Heneouied
fCUTBFTOed B(H HIweT DIVGHH6IT 2 6IT6I60l. IF0 @ty GuflwsHTHad LBOBTENI
FBWSTHOID 2 _6iTemer.  HEWeWT DIVGHHMET HTH DJ.6160.6] FHHBSLOCUTH LJH 2 BusHa)
OHTLRIGHBH. 70S Seneyeiten  LGImBasAGWML (hawefler FGUTGsmAsd 505 Siemajeien  GQuiflw
FHlemewT VG  30S Sjeneyeiten Al FHiewewT  DIVGD 2 _6iTETE. W, GG (Heperiles
ABUTBsmDd GuilwsTaad (80S). 60S wBBID 40S AW SHiMeWT  DIVGBM6TS  CBTEBI(HLD
srewiiuGdamper. ‘S eeiug efipUgedH Hpemar GUIIUSTGD. B&l, avbal QUTdH SIeVHTeD
(S) efsslLGEABE.  30S slmen g OQsmewL urseflumaier HGUTGsmAsd 16S TIRNA ey,
50S gewent Seodled 5S TRNA cpevdsammisend wpmid 23S TRNA wpmid 31 AGunGamb
Ursmisepd o erener.  WBsACWTL e Al giewewr oeodled 185 rRNAeyd wmmpid 33
UISHRIBEGHD 2 _GiT6ITeol.
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19.6T601.6]  DIGL6VGEI  SYJ.elen.gfalled o aiten ST auflenFsenen  LNflHa  GBUIBHeNTES  LOTHBEBID
wrBieufsaisd @l ‘FlLab LgsHe’ (Reading frame) ereriu@w. yysons Gomf@uigi]
CFUIWSEIQW OFHTLSSHSHPUIL L& OBTWIL 19.61651.6] DleV6VSHI LT.61601.6) auflend, GleueaiiiLienL
siLab  LgHHe’ (Open reading frame) ereriL@LD. EME  Sij.eargaled 2 6l6rn
QumPOuWILdBETr  Slevdled 2 6ffen  SyJ.elel.eg auflenguled EHUSSHHID BT HHSH
o (AUG), peopaseBiuib wBpid urelCulmL Gaepdstear  GuBluibser oidweme
o oiteniedl.  HMH SJ.clen.galed o eiten Fov auflengder GQOTHOUWITIIY  GEFuIWlILBaISH 0m6L.
Bs, QumPtuwgssiuLts ugdsst (UTR) eers  @pldsin@i. Bliugd 57 (penen
Qa1 ds GPHUIBSE e oo 3 wemer (Bopas GHUIGsGIIE) Sdul B Hiseied
simwhgierener.  OTLssds GPWG (AUG), eiuil®G aflosow OsTLms  meubdpal.
CuwsHBumemeren (met) &aTenr AP SLSH  SJ.eTELgaTed B LIgsSUILGEBSI.
QHHCUTMRIMN HTRAW CHTLSH &S5 J.6eang. aTLsssguiimear AUG wLer
Uememidpgl.  LGImGasflGwimBaefled,N-. .umjeniosd GosHGwmenenst (fmet), Qamss &L SaI
ST .6T601.6J 6L 60T B n6ewIHSHIGTENS). SLENT6V, W GBI B awerileL LOTMILIML 6L UITS
O HHCwITeneres  LWSTLBHSHSLILBGSBESI. LGBas BT Baellat s ouj.eiargalear 5
weneruiled OaTLsss@BuiLTer AUG &g weay oy aufloswuemoll &m o ewi(.
fAGLTGamDd Bemewilill LUGHwTenr S enen enagest - LreoastiCeam euflens (Shine - Dalgarno
sequence or S-D sequence) ey siempliLy.  FAw  ACUTGmbT Hienewr SjevsTer 16S
rRNA W& @eieuflong GQomfQuwlieny ST RIGEABS.  GLTHCUWITIID FHULTSH Bleneouisd
AGLTBamIeT SHiewewt SievGHeT  (30S wBEId 50S) UfbsBeMevUTsd E(HBELD. (L LD-)

Sl QmMPEUWIFUILS FnBIs6iT

a.Caremeouied  GOMPELWTSHSHIHT  OBTLSHHWONS, QHTLSHSH Sl Ledwll] 2 (HeuTSHBGI.
Bdaml Levoliied HCUTGamlest 30 S Fiwewl SVGH6T, HMH ij.ol6reg uBBCLBMBIL UMD

N-.".umjenosd QsSHGWITemeer sLSa ou.cran.g (fmet-rRNA fmet) TF1, [F2, IF3 auéw cpeiip)
Wsd Seamo QammiL 0T dad smaisel,GTP wBpd wsefflww (Mg*?) spdwemeu
S|L_BI&H|U|6ITET60T.

OFHTLHS gnl Lenwliiler o | gapisel, OamjFfluns almefldemer. 1F30, 3S fGurBsnGuom
BemeniaidHTed 30S Hewew SlVG HTH OLJ.6ISLgCanh BemewidBal.  BOBTH BT S
amenfwrer 1F2, AUG wpésepBlusdBsrar LdHs alamenuins, SumpGomsl QuBm . .UmfenLosd
CHHCWTeneTasr FHLHBH — Oij.elei.g  @LenTer  FP  Hwew DG Berienr  LlenewrlienL
GubLBHHFBH. BFCFWelemed LYLILF FLLSD DSBSGFW BLSHH60 QUT(HHS DIMOSBSHI.
B FHe01me0 SIBSHHI6U(HLD CLPGITHI fGuT BlusefNCuimenL (hael HI6V6VILILDTS
QoM GLIWIT & SLILIH S evTm6nt.

o) OFHTLEFlMmeudH6e0

FUTCamD FHimewT DIVGH6NT, HTH DLJ.61601.6) OBMWID HLSHSH ij.6leil.g Huieney CFIbhs
DI, ‘OFHTLHHE  gnl Lenioli]’  eTerlIL(BLD. OaTLsHH gl Lenioli] 2 (Heureey L eor,IF3
alpalsaluBGdBEH. B amed, @bl Lewli] 50S fGUTGFTD Hiewew DIVGL T Eenenihl
wapewowimer  70S  flGuUTBamd o (HeurHBS. @pHaspalaiurg, @m GITP  cpeodanm
BITBUGSSILUL(BS CHemeuwmer SBBeNe0 ieMbHBSH. OpFHuns CFHTLEHDH  HMyelaHel
(IF1, IF2, GDP) afpealssiinpaemer. LD (o).

GumPeuwigiier Curgl euenijbgdl euhD LTS GUUMLEB FhFHed B FwmL H (&)

QumPOUWTSHHedem  @gewiLmbd  Bewev  BLAWMLH60  LGLD. FSMH  OLT.6T6.6J6)L 60T
fBuGamllelr B Siewewt DV GHB@HD  CaIHHaLer, b UBBGOMBBL  CUBB  HLHH
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OLT.6T601.6]  (LPEVSInBIBEHHHTR  LlenewrlLiLmiser  CHmepiadesset. ACUTBamied o _6lTem
BluGgHxer SWIGHT SmFed LGS (A-GLLD) elepib, OLLmLIged LGS (p-BLib) 6IeipiD
oBpd  QeuelCuBmpd ued (E-BLb) e  @plssiubasamer. BBGeBBID  CUBM
OFHTL &P B 5G| E)LT.6T601.6] P-8L $5)60 L6m 6001 HBGI. LGymBaflGuum’_(haseri 6o
QuTHOLWTSSHMET  DIBSHIHmer @IeaviLmalg SLHH oj.eareg  emeu  HGuGamber ‘A’

BL HF60 QUTHSHHIUSTSHID. BFHeTe0, HTH SiJ.cTe.galer QTewimougd GBUIG WBBID &y
GBIk a1 weuppsiiaslent Gul GMEUBL T E60T LNememtiiL] o _(HeUTSHIBSI (Lgmlemev-1).

BiILgBHemevdhd, FHWTe SLSaHl .eere, @aQemm GTP wmpid Bl dés sryaidstear &
ursmset (EF-TS wppio EFTu) eudwemey GxemeuliLibassisent.

BLHBH OUJ.eIeneg  pevddam  A-BL HFHe0  GumphHwey st B UG SdlevmIBmeN
et ILGSBHTRT QULIHL (B Lleneur ILSeT 2 (heuTdaLLBSHamear. (Ughlemev-2).  Selalmearsa,
QULIML 1960  9gTeiter.”.0LIGTed OBTE alemeGous wrmBBlwTe CFweuBGHBEH. 6% CHIHHe0
P-@L 5860 o 6ifen  SLSHGH ouj.elerg  abGHh  fGam  ouflevsHBEGHd  Ben Guiuwimen
Fallemenil] BIMTBUGSSILULG 2 oL @B, Sealmearuiesr alemenGummenter enlGuUienL B, A-
B sFavelen  &LSHFH oJeerg  alar 3 (pemeruied  BenentdalILBGHBEI. BLFlwienL 60
Bewihd B, P-GL HHevieion SLHFH SJ.eleneg  DBBMeO HHHD GuB®, OCuflur  FHiener
SIvdIHhHa alhalsasILGEBSH.  BBEL BHEHEBLOUBB SLSHH D.eerg FHCUTCsmer E-
BL5IBS CFOIBI.

EMPAGUWITIL QFWEOPMBH6IT [HDBEUNL H6D

FMEH  ijeleneg — SLSHH J.eeng — DSl - 9.8,.2 Gl (PUReUSBID cpeisl
pusbeiem L Qxremevalsd P-@L b o sen  HewaCrrsdl G bOuwTsBs. (UgHemed — 3).
BbHsDeabE bHLAb  @rgemiser  Useyd BIMHB uUGdssiuLL  GTP smb  euBpevid
BxhemeulILI(h & eTmBent. Bz alleveTouTd  HMH  QJ.eeLgalel  CPSIBTeIS (W HESMIWLD,
SBBCuBBLL CUBB SLSSHI Su.cangameal A-GL SHe0 SiEIndHsABH (LigBlenso — 4).

Aeiauemasuled eauflens BHLA QHTLIHSH DBSSBHH HoLOUBSBH (LgHewev 5  OBEBID
ugBene 6).  FlGunCGamb eupuwines FHTH SiJ.el6eg (WTCaIBID @IGeUTH  (LPEHBUID  6UETI(HLD
UTedEULIHL B mBHe0 DIOCT  DIblevmIB6T  Een6nTdHLILIBHE GIB6T. umelleUIlIenL B FmIded
Caidma (PYbhHaLel, Cuflw SEdeHbHe DiF alBGalsaslILGSBSH. (ULD - &)

QLTMPEUWTHSH66T CLPIIBTD Hlenev, ‘Henmeuenl Heo' u@b. FHOUTCFmbiler A -BL HFHev ety
peopeyd GPuibsellsd gamauOsTam aumd CuTgl UIsh o BusHd HenselamL &pgi.

allmHHEHTDLY alevmGaseaieo,  Crpruyshdl ursleflumseT  GUHESGMSBES ©ILI(HLDUIT6VT 6B
THTUOUTIHLH6T  DIEDILOHUNEDEN6V. goaaiey, Slemeu LTHleflwmele LJsH o Budhslenul
gHTeHTH Heneoulsd  HBHSHINT (HS 6. SIOCHTOIMFD  BLGHFH ShJ.6len.gajd SHIH
aJ.aeangad Smeanealmsd aHJoummenter GO gTengdefler  HwL  CFUIFIBS. FL 5!
SLJ.6T60.6] LBBID HTH J.6el6ieg FWaBBISG L Cuuwimer almearemw  HEWITenLOSF 6ot
sbsFmal.  FOUTCsmIL HTH Si.elereg SLITBBHmS 6fHCTenwdler HomL OCFUISBSI.
el QriiGLmemwdlenr  CQmPOUWTSHSHeder  CHTLSSHMBSH SbHHDHH HaUBTET  LIYSHHIHEG
2 LLUBSHHFBH. GGyl baTed, GULIgemL 6L rTeerd. .LIGTed GBTE BB GUIgemL 60
LewewiliL] © (HoUTHeL LFuleuBenssh HwL CFuISmaE).

GTP- gmyps al@ailliy srgaiow @é@nBuid GFwamessiiLbGhaieusTed, UTelCulmL B Fmidel
2 LGFHIULGB,  Qumhouwiiy  slLewiiedmbs  (LYHemeo-1),  SLHH  SiJ.61601.6
al(HalsaslILBS B! B, &LHSH o.eerg FOuUTCsmiemba  elBalbslIL L6yl e
HOUTGFTDH6T HiemewT SlevGHHMTHLI Lifldbdlemper. (LgbHenso 2) (L LD-F)

wyugnl GeuediiuenL. CBMILILIGSHSHIH6
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19.6T601.6] DT LIGIDI&H BT SIMLOHA (HLILIHSHUILD, SIFH60 eTeleUTM] LOJL|SHSHFH6U60H6IT
GFLIGHILIL B6ITENET CIFILIMBUID, DiSHSHeUe0 eaaiTn CeuellILGHBSH.  THLMSWID (PHESHUI
UTLTRIB6IT  a)l61Tdab 6or. cpevdbdaml  oJLilwede Suelienl.  Fddevmet, LOFUED  GleueiLT enL
OENILILGHSHIHO GBHH Beid STEMIELTD.  FUMISGHMET 2 FLA|ID DINETHEHD  EUIGVILD
eIeemIlD  HHBHBHIHalBaTen greim WGhs HLUsmBmW  DieMobSBaEI. wyueml  Geuefliium®
LBEID s OEPIUGSSHIH  GPHH  UCITCsACGWT. (heeflsd  @iFHead  GMliLmS
a1.8xmemeoulled  alifleurs  guTWILILL BeiTen). UROWGBSHHO  Slevevdl  GOMPIOILIWLITSHSHE0
maalaiGurg wruanieiesr Geuefiiun®, s GUUGSSILGSBH DIeVevdH CHBSILILGSSLILGS MBS
sBGuTgkl  UYOWESHECUTH,  wJuem  Geuefliur®  OBBILUGSHSUILGImS  alfleuTs
alleur & &euLD.

QUPSHHIOTS  JUgm OeuellLm L g SHTEIBHH0 DeV0FH HOL OQFUIHD S ULIBOBE
CFev0euel levevg OF60 o eeuenTFensd MMM  OUTHLH6T CFuIdl a6 O&TLJLemLWI
Coumevaenens  CFlIFBam S LSFBG @uumeisel (Operons) eedim  GLwi. Sleme6l
CQUTHIOITE QH HTH DYJ.61601.6] (LPELHIMBL LQOUWIBSH GBI,  Dlehed CLITHIUTS @(H HTHI
LT .6T01.6]  CLPGUSFMBLI LI GluI(h &b &5l eTment. a.Caremeoullall  gmBHIHTY 260 LJUMDISS6T, 75
OloueiGouml QLITTET GH(LDHSHENMTS 2 6iT6TenT.

QUITTET  Sj6emLDLIL|

wruem Oeuefiium® wBBL CEELILGSHHISESTE WLBBID CBBILLGHHMGSTET HIV6H @QUITTET
LG LD. Beluendled RBI  HIFVVHI DSBS CBULL  LOJLUIISHEHD  DIHMT  DIBSHB
Sl wyugmeler LICwhHHmevd SLBLLGSHHID Buibsl FUGDIAID SiLHIgU|6T6T6T.

Cgeoas@ Copmeuiupld ygsmser FCurCGsmd  &uj.ecleireg LBBID SLHH  DL.6T601.6]
S FWLaBMB Sl WFUaIGHeT GBuih OFUIgaEser.

aiJ.eleneg 2 BUSHmUS OFHTLME MeUSHAB 1g.6l6galed o 6o  FLHmeh 6UflenF e,
oG GallLTEIH6T @S, LIQOWBSHH0 CHTLRIGHMSBEG (P, 2adHEGallILTEIL 6 S.6T60.6]
uTeIELETerd EenemT&BaI.

SIMLIL|  LJLIISHEHSHGD  2mbGHallILTaideEnd@Gn QLG  SusbH 6T  DILOHSI6T6I6T.
uITelel Quidd UGHUIL SILED YIS Llenenrdmal.

Bovds (Beva@LrTerd) gLITT6IT

QFevzefled  BoudBLTerd euenfdlens LIBBSHIHBES, GUITLOIGWIED,B-CaeusCLTFGLTFerd  (B-Caev)
BLID  rTaEleIFlmL BGeverd  SuFlw  cweim  OBTHH6T  CHemeulILIh a6 OENESE1
BeuasBLmerd mIWWISBE — GUFIGwed  GETHwD,  BeudsBLmmery  GEHHEHTEd  LOBBID
BxpevdBLToroms  LTHBEID BIMBUGUY  alaibatd  (P-BoesCLdCLavdE DFMLD G (peme
@ ompp G rTaTerdlenL Ceverd GETHUWD CHemeulILIB S 6IB6T.

Govd guITeied, @b OEPLILGSHH  wIuew  (-aeug  SHLUUGSHow  GBEHGLD),
sas@Galliumesr @i (p) wpph SQusd GLib (O) sudweme o sener.  Semel (penBGW
Beneuwienil, Gevd z, Gevds y wBmID Gevd a 6I6w (PEIHI SIGMIOLIL|  LDJLIGDISSEHLD 2 _6iT6Ie.
Bwen  (pempGw B-Bxe0sCLTAGCLe,  GQuUIBGed  BMID  1grTeTed  DiFlemnL Geverd
OBETHBEHEHTE GHBPUiBHmend ObTeu([HelT6reT.

Cx@am  wBpid  Gwrem®  (Jacob and monod) e &Gwiry, wyuem  GeuefliiLm eML WD
OBEBULGSSILGUMSWD  alends  o.Csmmevenwt  Gsmewi  Gevd  gupmenr  wrglfluiled,
ureldleroL grellds SiemioliL] wuamieler GFwemev, @@ 2am&b@GHalliume BB @b OBMILILBGSHS
wrugy SpFweal OBBILILGSHHIS GBI,  UDSHITHS  (&HEHHEHTMEN HBBEL CLPEILDTSH  OlF6L
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LWISTUG SHSHIBBS. - U SILSH  FHTH  SJ.eleneg el  LgOuwBHE MBS 85I,
QmHEUWTHY QFUIINUGSHET almeTeaurs ‘S &d LIS’ o BusHHUTSBEI.

6UTd @UITET LTI

@liygsd, gupTelear GAuwdd  uGHuled  Llememieugted  QmPAGUWTiY  $HESILGSBSHI.
Bzaimed P-BaxeubBLTHBLe o MusHhdHwimaudledens.  STTLIT LPeUTEH G 6EDHEHCHTOD  BeL60UTS
Bemeoulled, SIBMed cpeoomd BeudBLTerd &L HHTe0, GeudsBLmervmeng GUFIGWeD GBTHWITED,
urdleflur  QFevede o 61Cem mHIWWEHBH.  CeudsBLTerd FHmewnouimed OFWOLL B, DILSHSUL 6T
BDwenhHl DIFHMT OFWLOBBHTH LOTBBIHBSHI.  @uUITeNET QuISHUL6T Llemewiud i b
Urab  ouy.etereg  UTedGwGrenery  HBUUSE  cpeold,  @uITee  UQOWBHHHD — HoHDene
SbhsFBEHI.  CeudsBLTerd SIeLevEI DIeLBT BCeudBLTerd GUTEIB  HITEwTIYHEHL 66T &l emeatu e
STTWIONS DILSH OFUBBHTHBSH.  BFHeme0, SiJ.eler.eg UTIGWETe Auidsd B H3He0
FramsBal  Bemewihgl, BuisdHmwll LOWBHH Gvd HTH QT.6I6Leg  Meu 2 BLSHH
CFuIdBg. B almeneaurs GedbGLTerd euenfHlend LITBBHHBGHSH BHEMEUWITRT DiNTHH
OBETHHEHD 2 (HEUTEHSLILIHES IBeT. OILEH  cpeod Bevd  gumellelr  GFweOLIT(H
CBEBIULESSILGSH0, LYLWHSHHIET OFHTLSH5HmSH S BLLGSHHID THTOMB  [HSHLDeUTEGLD.
965 Gumev Cniwenms Baeauted Gevd @uUITET &L BLILIGSSLILIGSBSHI.

wals wiugnd HLw (Human Genome Project - HGP)

FTeuBshs ale wIuEmS S 19909 bouemih CHTLRSLULLS. Bbs wTeLmD SHLLb
Beopeys  13-1ewihEeT  IbhSHHH  CHTIL Gl Aetempwl B8 eueny  euflewFILBGSHIHLILIL L
o Wiflemiseler wyuamelener &l Wweld WIuems, HLLD 25 WLmEG  GulwsTELb.
(WHE(PHe060 Blemme] GeuiwiurL  (PpHesIbl  WwIug, gBHSTY 3X1095T)  BenemntHemend
CBTeWIBeTeNHTES FnBLILGSHBH. Welld Wiuanl S Cousons euenhbal euhd o ulifluiedesr
ydHw siempwner o ulfisseusiweul 61 GHHHRS L CSHTLILML WIS DLESLD.

wald WL FHLLSHET BevdbGS6T BEBID euPl(LpeNBS6IT
wald WIUED FHLLSHET (PHHW  B605ESH6N

e waly 19.6l6LeIale0 2 _6T6eN SIMEISHSH LOJLIISHM6NULD (JBHST 30,000) HeawrLsigev.
welld 19.676Lgmed 2 (HeauTdhswl cpaiiml  Llevedwer Geug) &My Senenidefien euflenaemul
SHTLOT6 &HH60.

BObhH HBHOULHMET HT6|HeNMmIB6M60 BFLOSHSH60.

SHIABM6T UIe] CFUINSBHTE H(Halsemen GLDLIBHSHSHISH60.

CamLjymLw  Gamfleopil umismen  OamfiBaremevser  Gurem B SHBHEHES
BL LOTHBmISHE0

Bbs HLSH60 6l B, FULID WwEBId Fups SLilun@Gaemens (ELSI) Gsflalsseb.

welld U H L euf(pemBHer @i (P DIEDIG(LPEDBEHMET 266N baBIL|6TeTI.
QH DG PMDB, OLJ.6Tereg aumd GeuafiuB DieVaTSHdHl LOTLIENISHMETUILD  &H6TL3 &6n6V
G@Bsdmz.  (ETSs) Qeueliliun® eufleng (psdlemgse).  wBOBTH DiemiGpens GoBoismer
auflengwmssd (Annotation) sy, @hE GBUIGseT 2 Lw BB GBS SIBHB
aflengsemend BTN  (PLRH BTG WLILUEISSEHD  fldFUTSSHHBEGS 61hHHISH
CameiTen LGS BSI. eiteor]  euflewguied o eifen  LOCUBILLL  LUGHBmen  DIFHeo
LenlSEhL 6T HSEHILGSBSH.  aufledFILGHBHIUNSBEHTE @(H 6Fe06060 2 6T  DIHETHSHI
9.61e.gbHEHD  LIfH05GHSIULG, FABw  SleeyeTen  HleWIHHeNTs  OIBBLILGS MBS
Gueud, Beeu  dAply  euruiby sLsHsemens  (Vectors) uvwSLBHHS  H5&HD
allHBHTDLIB6MNED BHeOTHHD QFUIWILGEBEH.  BbSH BIEOTHEID 19.61631.6]  HI6WTI([HHMEI
QU(HGSLMLUWEF  OFUISeTBe6T. Ba aflosurss  Hohalmer 66l HToHEGHH B
urdleflwum  oBmId el Fwl @FewiBl  Gurgieuts LWSILGSSLILGL  alBHEHTIDLISH6NT
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a6bh. Obsd sLsHser BAC (Bacterial artificial chromosomes - uréeflu GswBans

&CymBnGambmser) wmmid YAC (Yeast artificial Chromosomes - medl Gowmens
&CymBLom@amiba6iT) 6T6uTLILI(H &l eBT3 60T. BbdH FH16wT(HH6IT SHTeilWImIg) 19..6T601.6]
auflenFILIBHSH HemenL LG fs FMRISBJTEV 2 _(HeUTHSUILIL L &I) LWSTLBHSH S
afleFILBSSILBEDBE.  Bbs aflosssn e, B autuihs Seniel BIeosmerL
LWSTUGSS @eablar 1% eamamwhsd Fev uGHseiear SiglitmLuled DIBEHSLILGH MBS
Ohsy euflmgwunssd  geubeutm  GGImCGLTCFTOID  (WepwTs  GBEsTeTen LGB!
QUMIWIBIGSILIL L ereniGL T HelGuierd (Restriction  endonuclease)  GBTHwTed
SIOLWTEND  STWILLLL LG H6T 1oBBid  endbCrmamigensol BEHeT  (ThiewrglenemntsGsmerr)
gILBL DIBSHHBHHIS STEWILILGID F6v 19.61631.6] UFNFHENONL LIWGTILL SH  LOFLIEI6N 60T
wrw BBID S IEDTLLHIS6T 2 (HeuTsELLBGS MBS

BoHFmeisien senfafsmers (Super computers) LweaLGHH, FBSIITSES  eufledFLITSSLD
(Shot gun sequencing) eeB  (PedBUTET  CPEID  [HOMIOTEN  SHI6WIBHEMGIUILD

aflenFliuBHHNS FBUSHW (WPdOBUTGL. &g umgbufiul auflengFumss  (LPenBHEHHESL
UFHeuTs LWGTLBHSHSUILBLD (HedBUWITEGLD.

wals WU FHLLSHar Fpliiuiedser

wellgy wiuagnl 3 Wevelwer HuydefCwmenL(B &1  ceomibenend OFmeanigmhbs GCUTSHeILD,
wyuegmiedesr 5% WLGGD  UrssHmBS  @GUIUWIG  CFuwsgmgul  19.61681.g  eUflenFHerTey
SLGHSLILL(HeiTeNn )

wyugy  FITFflwng 3000 MY CPeUEIBMmeTS BT (BTN, Wstouflw  weld WwFUDI,
leeroL" Gyrm.".Le(Dystrophin) 2.4 1flsbedlwiesr &y clpsvmisenens CaTamIB6iTong.

wyugmielesr  50% uewi,LINE wipid ALU  euflngset Gumeis S oTHID  wpiseMed (b
OUBLILGSBS.

wrugmibEen 24 GCnGnGambsefed  LiFalujeTeng). 19eug  @CymGonBamb SiFHs WL
oiLTalenend Oamemiherengl. 13 wBpid Y &CymBuwrGambd sFuwiemer W&dh GHemmBbHe LOJLIGD
SlLTalemend 6HTemIH6IT6T60.

weld GGImGLTCaTD SIEWIOLILTED OFUENISH6T LLaUMSSH HETNOMUIS HTL (HP6TB6T.

wrugy BTG Huled 35000-40000 WFUEMIHH6ET BHHSTVID, gBHGmBUW 99.9 BusbeaiGuimenL (b
ST CLPGURIBET DIMAHFH WHSBML (WD @CF wrdfluineg o eiermer.

SeauiBLIgSSIU L wIugdHefed 50 elwdaTign@ghd GCuBulL  wyusmsbseier  Lewilserl
Oz flwelsvensv.

2 al(WsaM PBGL GempeuTer WILUaISS6T WL GO Lrshsemen @GBluih OCFuidlaser.

SHdwL  Hmbu  sTEIILBL  euflengseT  welld  wIuapeled sl Guflw UG SHenw
2 _(HaUTSHGHI MBS @hs eaflogset  Gprouns  GPUILB OFddefed  LIKIGHBLIZE0MEV.
aame0, GHGImGonGambaeile oemwoliy, OFwed BEID UflaMoSmsdd SwTelbapgs (ogiw
LI6DEUNS S  HET6nLD)

FHmwu  FHmbu  sTEILGL  auflengser  welld  wiuameled sl Quflw uGdHenw
2 (HUTHGHIBS. Obs aflmgser Cprouwrs GBUILG OFwevseisd LBIGHBLIG ML
aeme, GHGImGomGamblenr Siemioliy, QFwed EE@ID UfevIMbSmSHSH SoTelbapg. (Ll
LIGLAUENSE S  HETenLD)
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o laug @GymBonBamb 2968 wrUamIGHmen OdmemiBeTengl.  IGHGUTeL Y &CrnGuonGamb 231
DT LIGIHEH6M6N  GHTeuuT(HoITeNdl.

welgeisd ULCBILLL  @BemB  &MJ (P60  19.618L.JHB6T  STEIILLSanlgul 1.4 10e0L6SWI6HT
BLmEmer  opfelweoTenyaer &Il phHSIeNT6e). (SNPs - Single Nucleotide
Polymorphisms -g@e»p  BluysefGuren,®  usdeimeuenoliy - &g SNIPS e
o FFfleaiiupdma). SNIPS-3  sawipise, GhTuisehLel CSTLIUmLW  afledd S ErhabaITer
&CymGnBamb @ mismen HewiBLIgSHSHL BB WWalgH auFeoTBens CaHLeaybd o Hal yfdpag.

LWISTILTBS6T OBERILD 6THTHT60 FeuTe0HEI

e &gy GCITCLICFTD sumIULITSESD QMBI  19.6TaT.gevad  SUIe]| OFUINSBEGL  LOBBID
wriw  CasmenTmpisenen  HewiLpSleudBaETer  euTUINLNmeTud  SleMbHBa. ®g Cpruisemen
SHEWTILMleUHBG LD, GLOHEMHEMUIL CuUBBIGECETsITET S L LOBLICUT S 6THE BHIT60T orilw
Bsurgamearaml  AUPEIGHMSBSGSWD  Cumdealwns o eTeng). BObhH  UMBWTET  HBH6EU6V,
Uglemwwner U  FSFMFHEHSITR  aUTUINILSM6T 2 (HoUTSGHH MBS Gueuitb D& H
o ulflwemeott uBy Ufibgh OsmeTeusdBGWD, wWwelde Seveorsh LB o ulflammsament LM
oMbg OaTeTusBEHLD Hiad GBLLSMET QPRIGHBH.  19.61601.e] UflenFH6T DIHeIHL U
AuBms FHpaisenenl UBK SPihal OsTeTened SeuBenB 2 L 60H6e0WD, alleudTwibd, leugTuiLb,
SBBL 2 _BLSHFH OBEBID FBBIFGHWe0 HTey CuTaBeuBpsled 2 6N FouTeddHmes SHILILISBEGLD
LWTUGSSILGEBSI. Crmuisaier omlGBlaEs&HF HIFmaswaiiumaal  CrTuibsTer
SlgLiLienL & SBITTJ 6001 1RISH606TT & ST BIbSI, DIUBDISHESHF fdFemaweiLGs PGV En
LO(HSHSHIUSHHG (PpSHSHWILDTET (eTCaTBBLOTE G (HSHGSLD.

e U eflenFWITSSD elefleMLWTSSILLLD&HSH OCFHTLIHSI, Foof BHHEHaicoHmen &Hiw
OTUSHMBBTHCUT DIeLVHI DITFId STLSHBHBHTHCeUT LWGTLIGHSHSHS T BLD.

STIIL(H  PBeUaThIS6T SHESEHMLU  IHTHT0  HHHe OCFvalamseiled  SmHbal
sTUUTBle  Osmeien  ‘oyliuwr  CamenpidenenuemL L’ HESHEHHEG STUIH  sUpHIGMMS
LDBISHEBGVTLD.

Fflwrer  Qeismssd CHmBmielss Geuewihd a3 CHTHasHHe0, aldh  dnl L SHdHeveern
ueofiLld BmbSH e3idemenll GUBB Dewenisdl Dealhhd QFUIw CHTL RS alGeuriasCenT
6160 SIFF(PD 2_6ITeNHI.

Q@ BUFleT (HHSHIBEHHEHTE  HIVHIBED 6IeIUTH  LOFLIEDISSMET LITHSHBSH  6IaiLenSL LM
LgsHG  Splaluled ‘BB wrugmielwisd’(Pharamacogenomics)  euglb. Bz
‘mpFuwed’ (Pharmacology wmpensll upBlu  opfielwed) womid  ‘wiugneiusd (Genomics-
LIUEISEH6T BEID  SleuBpsler OFweddeT UBBw Sipfialulsd) eI 2 (HeuTel LHwl  Hiens
SLD. Q@ [BUfleT JUa 2 (hauThsHHMBE MU  WhHbhHSmen gFfwmear Senaled Bl
CFWEILIL SanigWl, LITHISTLILITE (pdBuled Sieilds DHHMB 2 He SHBSHI.

p.616r.g Cyema SFFLL Ozmfed mILLD (DNA finger printing technique)

o peeng Grema SFSL6D QBTPOHIL LD (LpHedsd 1985 b oewih SiGevd By .Li8yerd (Alec
jeflreys) eiadiLiouymed o (HEUTSHSLILILL S (2014 Sub oewiB JTUled OFTENFLIY  GUPBIEUI
GamIB0 LBHBIHMBL QuBmeuT). @eubeumh BUBLD @Cr wrdHflwrer GCouglw SemLoiLjenLul
19.oT6ir.gemalll  QuBmieTeney.  Spemmed 1g.616i.g) euflemaulsd o eiten A, T, C wmpid G ereis
GBWIh OsTewiL &TF @evenideried LWlevedlwem LHlevellwle SHewnidbdTen CoupLT(BH6T o 6iTerme.
Bz pLHomLBL salsaamwamus CHBmIelsdBal.  pHeuTed ICOUTHSH EFL enL WTH6I
saly BID  @elbeumheurhd wBmeuTselLOBHE wrlwed FHwrs  CoupubhaCBmLD. Q(h
welgeler 19.61601. 6yb Slauflet MHCTMBHEHD HANHBHIOUD © DL UIENE. 1.5 wlevedlulest
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Bevenwt  JUEIGHMETS  CdTewi 23 Qevewt  GCITGLTGaTbHeT  WeiGHNy 2 eiTermet.
LOTLIGISHEH6T  19.6T631.6JH6MeT  LIGHHHET  6leFH Beil@ SBWILLL 2 WIenDWIT@GD.  SLETTED
SuppPaenl W BuysbeiCurenL B suflengulsd Goumum(hodemen OHTERIB6TONS.  19.6T63.6J&H 6168
DMNNHH UGHHBEHD LTSHHBEHHSTar GUuilmLF Fuiugdleoenen. Feo 19.6163.6] LIGHH6IT
CBRBUILGHHID CFwevsmend CETemi(heTener. WBBemed @@L UU L  auflengser (GenL Ll L
ugHsen-Introns) wBpidb  Fev  BOSTLH  19.6161.e  euflenFHeT  SLGLD. 19.61651.6)  Gremas
oFFLede, GmFW  ResTL pusefCuredL® euflengser BUT  FTIHS  HeNHIHleUD
OBTERIL MEUWITGHLD. ®bs pHwselCuredL® euflengser  “lompdl  etewt  Gewewt oW
Osmflasm’(VNTR Variable number tendem repeats) e DIMPHBLILIHEHT360T.
Ourgiouts  @rewi®  mUFseflesr VINTR &6  wommiu’ (e sreliuGdeamear.  @eel, oyLiul
Gpuurasemall (Genetic markers) LweLG S sTBeT.

19616316 auflengseiiar @UIILL Fev LG Hulaveren WLBIOSHTLF 19.67601.6 Hameied (repetitive
DNA) asreoiupn  Capurhsmend  semwigiged DNA  Crens  o1Ffed  smewriuLb.
goaialed, BObs aflosulsd geaaLgalar Fp uGHseT  WBEHIBD  BIGID LMD
GxpraisiujeiTengl.

w.eiarg Crens SFFLelar OFTGLY euemyuLLD: QeuciGaump LyHHssmenujenLwl Lomw 66w
Oment LBIOSTLS elewizensn O@mewi v GO L &CymGonCambassit
ST FULBGSSLILIL BETETS.

OILTHSH  Coupumi®  emww  elevdsedarCurgl,  CoamBpeldssiiuGl 0 GaupulL o &5
SleTa Henend OdTemi(h, OTHdH LJUE 19.6lar.gdHHeledl(hbal B COHTLF  19.6161.6/8 560
1 508bHSSLILBSBSI. CLOTSHS  19.61601.6]EBH6IT Cuflw o FFHmHWD, WLBBmel Fpiw
o FgHemawd  CaHimmielsdlaimser. Flw ® FFHMD CE QG 19..6T601.6] &> 61T
sleemsBamer 19.a.gdbaet (Satellite 1g.616i.)) sT@MILBGSSBEN.  19.6T65T.g7aN60 HTEWILILIGL ST
Bmemaer (A:T owpvevgl G:C Wgd), Bemd wBmId Wb aw(B STERIILGL  Si6vE 6l 6
Sl ulled HIeWeTHCHTET 19.6T601.6JHFH6IT LIGD 6UNBHENTSH UMBLILIBSHSLILL (H6TeNer.  Djeneu
BIewT  SHlemewtSCHTei  19.6T601.6)  LOBEILD, FPw  HlemerSCHTeT  19.6T601.6]  LOBEILD  LIGV. )%
aflengsen b LUISSHHBSL SBIUIB OFuicuglsoensn. Sieimed @& wels LyLamele GLmHD
UGHemw e TewIbHeiTengi. SIHB6MR]  LOI(HeUemOLIenL  STLBL BbhFH euflengsel 19.61631.6]
Crms  SFFLIBGS — SIILDLULTE DSBS GBBL  Bepbs B sHeilnhl
GraflasluBLd FHLWmGTTer QIsHsHb, Crmow wBpid CHTed CFOH6T SIeL60HI BB  LOFLIw
sLwrseied®mbamn VNTR qpenp  cpeod 19.616.gemal  LIflGH050HSH GHMBMBLD  SLOSHSBLILIL L 6uifleot
Q.6l.gCour(d  QUILILB, Sleu]  GBBeUTeIWT  SILVGHI  BIUITHWT  eley  Sewrpiw
LWIGTUGSBS). GameveoliLl L BUfleT  19.6163.6).6m60  DUBTIOTHS OCBTewih, SibFH  HLfler
i wrenmisenen sewifw VNTR wens Lweibasa.

p.eiarg Crems SFFL6L QFTPOBI LS LIgHene0H6it
96165 LIflS0SBHS60

9.6T6i.gf Cremad SIFFL6L OCFHTHOHI USH6T  Hloudd ﬂﬁma)uj]a) BrHsb, albdid Q)‘WUG)JLD
&Hevald  HTeoeumul FHyeud, (pipuiet GeuselT, LBE6T, eTevbLEeT CUTEIBMBSIE(HHSH 19.61601.6]
wrdfleer CFsifldbaL LI enmser.

uredioBrerd G m_jelemenr (PCR)
p.eter.gg  Crewd SFFLSGU U  CrImselsd  GHBHH Sleney 19.6T6reg L BHGWD

S SHBH. DIHS o6 CxpemeuliBBurg UTeIWEIeD OFHTLTallener LPeOLD 19.6T651.6] M6ULI
QUBSHS (LPIQULD.

19.6T60T.6]  GHICWTLTEG5FH60

SHEWLTHGD OCBETHHM6NT LWLSILGSHS, 19.61601.6] DewpBemend GMILILI L &L miseiled Oeoul 19
FABw FHWIGU LGHHETSH  LOTHBBISH60.
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WsUGLUTSS (Wenpulled 19.e1aT.gdbaament LflH0sHBHH60

o 93Cmad &mlplo WSUGUUTSS  (Wwedmulled, 19.61681.6) HlewiBH6T LeLGUM Dl H6T  OHTeuTL
OCeusiBoup smenpHenTall LfldasliubGHamer.  mbeorear Felalmenl UwWeLGSHS Lfldsiul L
19.6T601.6]  HMEMMBHET 6L L LB 6ITB60T. GaugdIOuTBL Sewenl  LWSTLBGSHS  19.61601.6]
BmHEnsG DL B o en  mwamlymer  UeenliyseT alGalssliul (B oBenp  SempuiTs
LOTBBLILIGHS 6TB6T.

19.6160.g  BuieoL|FfIH60

SLOUTHafled o 6item  19.616llg &M GeuduummpLaament  LWSTLUGSHSH  DI6LLS
CeulLIuBSHF, Fempapd QFUIWILILBGSBSI.

BPYw®sHHe0 (Blotting)

FPUCUTHefled o 6Tem  19.61631.6] SHBOB  SieWIOLILY, ‘Slenalladt  SiigliienLulled  LIfldbsri L
19.67631.6] @emipuierr” Ged emeubHILLL  emheoTe gFelalel W& WLIBBUIULG adBHSILGH MBS
Bowenp ‘FHier Llenmligm’ srerILBLD.

G L .eaLgdamesd ‘Blwsd Y.ealg’ Sodmend (Probe) Osmemi(h SienLwmeNLD
STENISH60

SFf 1B &3 6emLOU6T6r Hlevdb | 19.6T6U1.6], (BHflwssH SHEITENLOU[GDL_LLI QuIT(HL_a6IT

QUTHSSILL L 19.6T601.6] EemD), 19.6T60.6] SBOBHEHL G CHFISFILGHBH.  ObDHdH HlVHE)
19.6T631.6]  BIILIUSHIDM  MBLIMET ST euflengHenend  OCBTWIL  19.6T601.6]  HI6WI(HBHETHL 60T

B emeWI BB b5 HI605H) 19..6T631.6] & B 6D 61T ‘ @eMM(HLOOILIM(HL_SH6iT SI606VG
‘BFHflwEsHHEM0 2 L 2CFTCLTILSmenT” LWELGSHUD HWTFleHHeumLd.

HI605HEH 19.6T601.6)HBEHL6 H6VLIL| OFUIFHE0

FH6VEF 19.61601.6] BH6LLIL| OQFUIHAIL T LGP HlevHad 19.61601.6) HHBLUILGHBH. BbSH ‘H6vllL
9.oT60r.6)° 2 _emL W Feualen & @l $HH5B CLUTBHSSUILBSBSHI.

wydwedy — 19.ear.g Creans SIFFHBHMe0 el HHEL 196 cpeld GeuemiLIBEFHIH60

Obsd SHWES SEOLWTETOTRIH  @eflULSHELQalssH @b LIbubms o (HeuTdhEGHSBal
(spempsefer Lbub). @& GPUILL 19.66Lg SBmBeHE BHagTer Lbub L.  SILIHS
LBEID  Gevelw  sBedBHeT, GUUILL  Hewid Gumems  Flev  emwliysenen  (bars)
2 (HaUTHGHIBSHI. Sleweu LOILCTMS DIFF 6T ILIBLD.

19.c7601.g Cremad IFFLeder LwLIGTLITHEBET

Bl Sylie|

* GMBB BLAGSMS OBTewiL [BUMIS SHewiLBIWQD HTUI  DIGVVH  SHHEWHMU  SHTLOTENSHEHLD
pFfemaisendd ey sTeawielbd, GOwmm BHemeudbsmTear o Beydamen  HILOTeHH6 D
LWETLGSBSI.

gy &me0 aufl OFHTLT uley
*  FMU(LPMBHETET PWITS LJUSISHET SLSHSHUUGmSUID Bmid  urgbuflu  CrTuisemern
SewTLplweb LWaTLGS MBS

auet 2 uiifler LTSI

o SHFUBL BETHBMETL UTHBTHH, HBeumD o ulflamsellear @mbs Hadsemern
SIEMLWITEND ST eUSHBEHTH 19.61651.6] LIFHa BenerLl LFTLOF &aHev.
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LOTE)IL olUIcd U16)H6IT
e O waFH BadamlLHHear CHmmmL, @ UCuWTEFS LBoId WIfw UeamEsH SHeTenloulenet
SyTeidsll LGS BSI.
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121b eu@liy
VG — 6

QH BabamLLSHIeTen @ FRPAISHIHGT QaIm  DeLVH DSHMBG GCBULL  LewTLSH6Me0
gBUGBL. DIBHHBHHD SHMV(PBHEHHES HLSHSLILL SHnIgUl LOTHBBHEIGT Lflentmon  eTeriu®LD.
BBl Weldh BarsdHer Bewev cpeml eumasll Lflewmo HabeaymenTsd GHmeaiisulmaeemid.
semauwimeler  —  Geuglliuflewrmo, Mol uflewmmod  OBEID  Fepd  HIEL6VFHI LG (BLI
ufleormioid.

sHMNWEHs (pempuied eallewiaBsenen SUIe| OFUISHH6, EflwsEGdbud WwBHBID Yoluler euuig
&omT 4.5 — 4.6 e0edwelt LewiBhEHeT 6lel SeotdhSL LUl Betengl. UHSTUIL Ushs bl Feo
BTE WeLelwelr SiewibdHer o ulflemseT aumpdh SHSHHWUBBSTE BHHDHH. SGuTEk Y
WGbHSH Oeullud o ML WHTE HbHHSH. DSBGHdH STIWID, GHDIMICHTETHET QETBIL ST  6TBI
Guorg) yuwrs gammennhd Gurgk @&CsmemenCu o (héHdH &nigwl  GUEHDTe]  Geuliub
o i’ LB8s g@b. BmHwns, yoluler yplugly  &elibg  SHrwrd  CoBugd
o meutengl. yluler o LugHuledmbs  OQeuelCupliw  Brmel  @&effhgd  CLUHRISL OH6NMTH
wmpsler.  eteiGeu  yOufed o ulflers CamhpsHdlenet wWeBPHF Fraipisefer o galluwmed
LBIBLLMWES (pigujd. o ulflued eausbaaTHel, Goupill L SHaeucodsmensd GCssfldg SlauBens
Sematiuell yfed (Jig saw puzzle) giemiGaet U Goug Gured @eaiemenidbdapert. o uiir
Gaxraiimed GWIHSH LevGeup CaTuT®BaseT (paTeneudbsliLL (BeTenel. Sleumpliel Fev SUILITL S0
a6 aLIH S eTmsen.

o uiflers Gambm - o ulfler euensseier Lfiewmon

Apiyt  ueLsHeo Camiumiigeniy (Theory of special Creation) e uiflenmiser wimey
DuUBMBDHEG SILIUTBULL  FEHUlemed UmLSSUULLme  6lel  BOULUGHBSE. DiMeTsHl
DHRIBEDHD  “BLOGTHTH Db 2 SHMBUD, SHTUJHIBET  OBEILD  eleVEIGSHMETUD
LeDLS$SHSTH  [HLDL|EB6T3601T.

sren Bzmeimed Gamium® (Theory of Spontaneous Generation) ojevevg o uiflemns o uilir
GareiTBeL (Abiogenesis) Gamiumligeg o ufflomser o ulflemsst o ulgbs
OumrpLasefedmbal  Bameamier. L  Wevedwer — SiemiGHenTs 2 ulgBm  CQuTHLSHenTent
GoudIGUIT(HLS6IT LOBMILD  LPEVSHInBIHaT60 LIQLILIQUITES HewL QuB® Lflemoggmed o ufflemiser
Coranilen. “@ ulflemd o ulit Gzxmeimssd” (Abiogenesis) 616l LHHMP 2 (HeUTSHE LIGUT STLDETD
amdHer0Be0 LA

Qu@Geugris  Camun®,(Bigbang Theory) @bsli GuyewiLd e@e»mll @b  Geulglilemed
seleuTy CHTAMSWG eTaiLmS alendGHIBH. COFHTLbs SHmev Loluled gflwmer euefloewLsvld
@evemev.  oarmev  HIDGTeNwT, WHCHaT emaml Jmer wB@Ib Bimell GuTeBeey  E(HHHe.
DIBFTLHHe0 LLoulest Hmevplensy  WOGeaD GCeulius i a1 BbbhHH. Gflwealedmbahl  euHLD
LB HTd SIHTH6T BT (PSHIMMB MABLIMaTED, uSFQamsad s, LluguITs
GCeuliLpleney  GemmbhEH BITal  WWeDPBLITS  THRWG.  WedPBT Lolulle  STDeUTe  Lig3H6ri60
Gzpmgl mibHenevdeT o (Heuruler. eualDNIL oS0 o 6ilen  HDGOTENWT WBDID  L55HEHe0
Gureiipeney LEbFmei a1 CaFThgH HTTUG-DL - HMmFH WLBBID LB 6uTu 5SS  LOmAsle.

CaxraTGaul_Baer (Hyeu oo H5HH0HHSH HIWIG 6B DS  FHreTser) - BbdH (PSH6D
Wp&i1Benmy OFeLH6IT LIgliLguITed WIBBLD GuBm o ull(meTen GFs0&e s oS &l L 6ol

o Witeufls Gammms GCamiumiyer wy @m o ulflend gmsaGa o eren o ulflersdedmbal
2 (HauTedigkl G. @&Casmiumiger  uwg 2 ulTGugdued HawsFdsenmed o ulflemigern
o (HeuTdhaULL (HelTenier. BFCFTeLmMEL © (HeuTdhdlweuT G LITerdIQUIeHT SLEUTT.

Gouglliflemmogs  Camligumligesiung, — oufler  SLIDL STeVF G606  CGHT6sTenLOWITET
o uffleommiser Sefioll  QUTHLS6T WLBWID  BWBLIUIED  SHTJelEeNTel  LOl6TeTe0, LB HTdH
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&FTsHe, efiioewer GFweddeT wBBID LipeuppPer o gHeluimed HremmaGe  GHmesndullhaE60TLb.
guumfler (1924) eteueuT SOl GQUTBLS6T OHTLTEFFWTRT OTBBRISEHHESG Sl LB GQuiflw
(PVSIBIHeNTE  LMEUl(HhEEHIBID  THIBID, GIDPOSHIMBIFBET  HJeu  261_HHH60  FnlDIDG
Freisenas  olevevgd CaramGeaul Bsenmas (Coacervates) wISUl(HEB6OTD  CIGIBID  FnDBISBIT.
BEHIIPSHTeTHT  GHWelHHEH &Ml QurmLsmer o Behdld  SHEDUWILDTESE S T3e.
ammeLBL 6T  6leTLGUT SnBmIlILg  STbLSTeY &SL60, Gflweel oymmensoll GumBm, WasiEufw
Gougduiwied UIISLOTES CFWIEOLIL L .

auefloemTL_60H&He0  Sibeniimenr  @Aevemev. Gogod  OIDGTEIWT  BBID LBLTHTH  HIHTH6N
@emblenenbdl Sl QUTHL Sene 2 (HauThdler. BHEMeD HL60 SHIFHE elemrenldbmapuied &
@@pulg  (CorGermio)  WMBID LUl  (UTEIDT)  cLpeLSHFBIHET 2 ML WISTHAD “GLTeT  HTHd
SADOUDLWSTHAD  SHbHSH. bHSH @MUY LBDID UL  LpeuSHanBISeT  OBmIpLiL
o2 epuiemetl GQumBm e oemeu o ull(meten OFeveoms  WIBWHTE  DIBEHTHET S (HS6UIT.
apmeoBLer ‘o ulfl  (wenGammessmm” (Prebiotic Soup) eieiB  QFmebemeL o (HeuTdEl et
B8 2 ulflerd;  CxmpmsHmed  aleand@ld  ammeoBLear  euumfler  Gasmlumligmame
SienLwimemors  orluigl. (1924 - 1929).

OFTeilemOWITET  GUATIDEHIL 60D  GOBUILD @660  DHBH(HHHTe0,  LoleiTeed  DleLEVS
UBea HToHSHTH6M  cpeold  CHemeuwimesr  FHHUD S SHHHHTe0  LevGaupleuend  Hiflo
(PVSHIBIHENT o (Heutdulmds  (wipugd  eletyl  euiumflesr  wB®Id  ammeoCLer &G
SHaNGHHAMCW HOFH HHHSHIBHM6T OleuerlILIB 6.

yelulwm asmeo of Leuenemt (Geological Time Scale):

Halulesr eugeorBmiss STevdhmsd Lo  Gummsteomsentasl  (Eras) fgalenenent.  oieme,
urelCuim@amuils,  15G@smCamuies  wmpd  FCamGamulds — GuEpEIBTELEmIGHT  SLGWL.  FLSU
Qu(pHIBTVRIGmET  Lew  Ldeamssenmasll (Periods) Ufsgieener. Sbs LHakIGsT —Liev
fpisreorsentall (Epoch) dfissiiu Getengl. yalulwBsreomiseien Le0G®DI GLIHRISTeURISET
LBBID LIHeURIGET DISHSHTELRIGHN0 UTDHS (pHeitenowlmer o ulflemisend @GpldbaLliLL (heTerer.

urelCuwim@smuiles  GUIBRISTGHSHGD SLOATD  (PHIGHHTIHBB  aleVHRIGHMET  LIHSHLIQEIMISHEI
SIFBD Sl GFleienerr.  SIGLBERISTSHSHeT  LletT  LUTHL  LGSHuUled (SLedeumd  LOBM@ID
B6VAUTLD) LIBeMEUS6T  LOBMID LT I9Hemensd Haly LB (WHE& HramenL wened GHmeinsler.
urelCuwim@smuiles  QUEIHRISTEVSSHET LY  LI(houmGeTTalaT —  (ULPMOWITET  &TevSHSH60(HhHI
FiusHw  smeod  euemguievmest  euflengulled) Gasblifluwiet  ((LPSHIGHBTERIBBMEIST6ET  SHT6VLD),
TBLmalfwenr  (BeitetT  Weiider, Lol JEHTOLTb&H6T,  LBmID  UeLGem  umSBWITE
GIevaIL_ed®6T), emFaumiwier (Weidel GHmmMID), WGeaurefiwie (LSaiseler &Teod - HiewFUized
Beisel, &SIILS SHIBUY O6id6eT  oBBIp Hhmdewd  eidel  Gumeimpensy). WO FLweir
(Lpemowimerr @ meuTballseit, (WL CHmellseiT), OleiFlevGoueiliwle (LILPENLOWITET D6TTEIeT)  LOBMID
Quiblwedr (LTeVITL I9&HemerTl GuTeT3 aiTeueT).

WGasmCamuid OumMISTEOD (2aTeucmouBpiell SHdBHD) “oaTalaieuBmler  GUIBSTEOWD”  6Ter
SIMPSBIUGEBSH.  BUIOLHRISTEOD  cpaiiml  LdheumidenTall  Lflésliul (hetener.  Sieme,
engwndld (PLewLulBw umerl seier CHTB®ID), egegrdldh, (L Ceamanissl SuHldsd LOBEBID
yemsUgalll UBemel — STHHWTICLfSHerd) wBmid St GLagduied (UBSEHMLUI  LBNeSEHLD
L Bammamiia@pd FuBBItCUTSHe0 BEILD Halar LBeeuseier CaHTHBMLD).

FCamBamuid QLI(HBEIBTEOD (LTGTL IQH6M6HT HTVLD):

BUGLmRIEBTWD,  GLTadui LBBID  GeurTELTeor SFU Bt LI(HeURISETTHL
Uféasiul Getener. GOLTadwifl Lmeud UTEM 19H6T DIFH S  6TemTenidbmBUuled STELILIBL Li(HeULD
LG, BULmeud WbH FAp sTevmsenmall Lfldsliiul Betenear. oSlemeu LTeCwnFer (Behdid
Qamg uTeTLI9&HeT), @Cwrdear (aurhHd Oev@ Uenmguerd B@Id  adlem  Haly LB
GorGenml_fib&eiT, (G6MDLSET o enLl LTl OBBID o6  oaemienise), DLe0CHTS 6
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Gl L peEhFHHTY UTeTL 19H6fer ChHmmmD), ewwCwnder (weafdemer GuTaB Wl
GTRIGHeT GBxmmm) wmBmd HellGurder (weighemer GuTEB WSS GHImIGH6e0HhHA
welgeler GHTBMLD), GeuUTTOLTem LhHeusHHed UTM lpHerient afbFd LBBID elEH Feps
AUTDSHNE HUSHD HEH WM [HBHLDHIHE.

UemgLigaumiseien ek, QUG euwg sonsdlpn ey (Relative Dating) wmpib
(pupevwwirer  auwg  sembHBL  (wep  (Absolute Dating) eufw  Sremih  (Wwenpseriled
PirerWlsasIuGaBa. QUG awgd  SasSBHL (pedpuled,  UeGLigaumibeller  euuigl,
LUmSLIQAIMIBM6T  HdH LTMBHT evevd eauwdl 0Ffhs UmsugaumsGeat@h  qUil (s
SMSSHILLILGSHBH.  (PIPEOOWTET UG HabSHBL  (Ppewmpuled, sHMwEs auuig HenrssBLD
(PeOBLILILY, LemSHLIG6MIH6T 60 2_6lTer anBamBLTLIL|® 611 631 Femde| SlenailL L’ (B
HemSLIgaImIS6Ta el SHenidbdLLILBGSBSI.

o ufifwr uflewmob (Biological Evolution):
(weiBeumy o _ulfiemiseier o (heumdasid:

o ulgsm  CuIHLS6aNed(HHSH 2 (HEUTET (PVGHIBIH6T, SHaIFFWLTES B Caibhgl, Bin
FHrousHma o e sHw Fpl geflesenmad HTOWL algaimbs s Osmeidleamer. Goeb E&er
2 o1 GCoudlF@ped, UBFGHWeIembe  wiPded CaupiulLHT@n. SsHsmaw  GCsmen
SiWLILEmeT DilalwevrenTaer “(peiiGerme o ulflemises (Protobionts) eieip Sienpdse.
FHraudFHeo o eten  ULIBHeT, HTCL eam  Caihm ALl dF  Feue OULBHeTH
agaImHHIS OsmeTdlamper. Gemer  “eIUGUTGFTIDSH6T  ela  SIMPHSILGHIBT.  BDHSH
OUBUTGam(pdHE o Lyplb o efen oo Lysmser OCpTHselledr Uewienul  GQUEBIEISHT6O
LP6VSHFBIH6NT Couslomall GILI(HEBLOML S6INB60T.

pwsSefCuryrsd wBmpid oL 1 GuipLsmenr 2 mLuwl CaraiGaul (Bael, OeuaflBLOTS
golalenarll GUBDIeTeNEI. Eened  MEUTVHET  DleVEVH  HBHEH  GUTIPD  LOFLIENISSH61T6
LenTL|S6neN  @ddleiTenel. OeTLTFFwns &g Cutes Hepuwl WIUEDISSHET  6elNmelbhal
HBBTEL  emeugervdenentl GuTas “(weaGamy eweugerosenen” (Proto Virus) o peunsdler. @b
FowsHH Caxramiu SJeniG  OCFeveumBHeT (PHBWSHSHIID uTUIHHME. SDeuBMBled  (LPSH6L
alemaUlled OFHTeirenowiten OFeudelled o sifen HupbefCUT LIHHHemISHEGH6T CFe0CUT(HL H6rT6e0
USHEH STemilLl L el @eleums OFe0seT Oomalgmene eddleeneal. Semeu Haier UTHeflwm
LBBID BOUUFMSF UTFSEHHE PSTMSHWTH6T 6aiBl  SHSILGHSIBeT. BOBTMH  eumE
Cgraiemwre OFeLs6Ned, BHuydbalCur UIsdh HemibGEeT mwsHHe0 S  SiauBenBs
GHEH  Oeedw  gFeleyd STMILULLSE. bHF Fele), BHwdbelGur LrsdHms LB CFed
o L Qurmpeaeledpba  LINsHsa.  Beleuens  QFeosel  LGrmgedrm  (Protista)  erer
SIMPSBIIL LT, HTeOLICUTSS0  HL6U60  HTewiILL L  QUIBHSHWITET 2 6016  GUGTHRISET
GMBHIHEMe0  Oomefym Bpid LGymgeroLm (peaiBeaimy OFe0E6T, 2 cuienalll OLIBIOISHBEHTET
U sup(penpaenen o (HhouTdd CeusmnowismuiBml. Sleleueamaulsd L (Hewienll euensd, FTnienTeuni
auensd, Oareipienient BB GCoudHsFCaidbemd olevevd qofllF GaFTdma alend o 6wyl L
woopser  Careler. @eaflF8sTdma OFwiub o ulflamser SIFHBNHSHT0O SVl
auefoawiLusHID Healhs Halss O0i6m6 DHMHDHH!.

CHy + 202 — CO2 + 2H20

4NHs + 30, — 2N» + 6HO

aueflewiL v FHle0 o eitenn  bFlemet, 165HCHeT BBID SIDCLTENWTOL 63T  EenemihHl  HTTLICH
mL o HmenB LBBID FHRNHH MBLINMET 2 (HEUTHBHUIFH. UMD 608 H60  SHT6mTLILIL L
FHalHH QO HTBW  FuTF  (pedm  Ufewmmod  gBUlLSG. GFFuTF (PeOBUWTED 2 ewiall
QUTHL&6T EFBTNID DIDLHSH DIHSB 66y HBMBEL 2 (HoUTH B(HhHHDH FnblD. EFHENTeD
YGrmBas MG wmBmib uyCasMBwIm_(heell o (Heurder.
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o uiflergy Gammml GBS CFTHMET DIEIG(LPB:

w6y wmmid wWeveoT (1953) @Bt &Ml (evHInmIH6T 6eTeueUTH 2 (HeuTHUN(HEDS Fn(BLD
sl oeupplellpba o ulflemiser  eleieutm  Cameilulhdseond  ereiiUmSWD Uil
Cameien auf gBUBGSHHH OBTBHIHMT. SlauTHerllesr CFrHmenuiled 6uUTUHH6MEDT H60ENEUWITETHI.
LmleroL_evtmevrment  LOl6dI(Lpeneutsbari el (hibdl OCeuefGuimid 10e18eml L SHFHler aufumsd &msl euhHLomsI
SIMLGHBLILL (BTN, Fjlw &bHemeuued o _gitern BT OaT_TFFwns CaTHdHs
meaudbalLBeusdTed OeuefCupid mymal GQuflw GHGBemeuuled 2o 6o  suTu bHHerlaT  Heveneuuled
(oIbGmeiwm, 155H8H6 BEBID mamL Jme) Sevbsmgl. BITal ey @Gefifeldssiul’ G myms
wms  'U"  eugeus  @womul  euflBu  OFe0dmal.  OFHTLAbHEH  @heuty  Smeold  QFCFTHement
GuoBOsTaTeniUl (B IO o 6o Hyeud SLule] GFUIWNULLG. BFHHTeudhded Senendler,
Slvenerterr,  LILLT  9euewenst  OBBID  Sleounigds Sibleod Gumet  QUITHL eI
sewiLpwiu’ Ler.  Seueurm WGy wommid  WevevT Bammemert, o ulflerd o ulT  Gmmeimed
wpopuiled SiFHd  Senaleorer  Leveued &b cpevdImmIseT  QuIBensulsd  eTeleuTmI
2 HUTHUNhEHS gnbBld elaiUmSH aleNsGHIBH. BalTdeng CardHemenuled 165HGHeT eumu]
wLBOD  sMTuISETET  pevoTd  BhHHHEH.  Leterm  GumosmereniulL &g Gumems
Ganpmeandeied SmaHH  auend  HIICHIT  OINlVRIBET  LOBEBILD  MBLINET  HMIHIG6IT
2 (HoUTeudHl SHewIL MBI L .

o wWiflw uflewmosFBasTen FreTmIHe6T:
CaTevguifiw FTeiTmIEeT:

OBHTeLUTNTIWIGD 6TETUSI LDSLIGOIMRISET CLPEULDTS UTeUTBBISE (Whend o ulflemsanen uuie]
CFuleug ouGD. UfTDSHHET o eoienowiTer FTlddHeT  Sleveugl  UflewimogdHler  LsGeum
yalulwed SIhHESHBEHSHITR  DLAIHIHIBNTS LIHSLIQAIRIS6T SHFSLILBHmer. Loluler Ligeaull
LTenBH6IT60 HTOUTHIGET HIGLVHI AIleVBIGH 66T IFFMIS6T LITHISTEHBLILBHE0 LIeHHLIQEILDTHSLD
eTILIL(BLD. @euBmled PGBl (PSS 6UMBBHET 2 _6IT6T6.

aehdw 2 1L a0 uGPHsein (Actual Remains):

allevmigsaien LdHdh HQEIOTET 2 L 60 LGHBENTRN  6TeVIDLIE6T, LBH6T  DIeVevH  BSH6NT
aFwemel  yluler IBGEGH6Me0  rBBLOsLeOTE DLW  UTHISTEHSLILIGS OB, @5
LemSLIQAILDTSH B0 DIFHBLD  STEOIILBLD  (PedB DG, HL6L euTlD  aflevmiGdHeT SmbLilesn
SIUBYPIST  FHQIOTET  LIGHBENTE  6IIDLE6T, @BadeT Guraimensl L9 HenTed  cpL LIl (B
Guoauild BFmemL WML LITHISTHSLILBGSemer. HL6O bHilsd o 66N 2 LIL|SHSHETMOUITE)  Hien6
OBLMDEL  LTHSTHSLILBSmet. LgaydseT Slgerondl  eualeomalens uGHuler GComumid
2 mBBUTEL SlLeVEH DIBEHSHENMTEL  LIQSHBSH. dBSHBHISITLLTS 22 uigd  LeuiBHehdE
(P& UTPhG Slbuer Lombepd Wnenedidel enFLiflwmele o enmphsd SLBEmyll UGSHuled (Lpp
2 LauIbL UIgeuons LoTwl LTSHISTHSLILLIQHESHH.

CUITDOILIULI 6168 LILPMISTE BEJHH60, Oeugaluierd erflbemev Oeougdhsd Gumrg GeueMGuIBBLILIL L
aflitoemevd  gmbuedled  dev  wellgTeeT BHID  alevmGaellel 2 L 60&6T  (LPLYMLOWITS
UITSHIBTESLILILIQ(THHHE0T.

. @eveungev (Petrifaction):

allevmiGEeT @Omhe Ll SeuBnleal 2 aHienwmeal 2 L 60 LGHHeMT (pe0dbInmIsel, ST
o Uysefler cpevddmmIsenmed UHeSH OFuwiuGSeamer. Guoed Seudpsles cpev 2 L 6o
ugFHser, dla FPsTe SbHH alGSamer.  EWDIPmBUTEITET  LDSLIQEITHS  (LPen)s
H606UTHEL TG,  BLb(penpuieomel  Le»SLIgaIoTShEHe0  (Wpedmulled @\mbL UL (H6IT,
Fedam, sreodlwd &TTuGel  oB@IDb  STe0FWID BWID  GCodaidlughaer  emusTTLGCL (Haei
Gurelis (WPHHW HTH o LIdHeiT GLHLD  LiewwTmBm3Ig 6imse.
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3.

BUBEHBHWITE DIFSHBHEHLD GUTTLILSHEHLD:

Ophs alevmiGsefer o L e0deT UQlLuTed HoHbhd LlaD, DeuBpear 2 L6 GloeTenLoulmet
Gom Gumei uGHUlL SIWWTH uFHlmeu o (HauThGdHeamer. SUudHey e sHlgeord
H6L6UTH  LOTHISIMH. @elelndll UHeHeT DFSHH6T eIdlUBD. Bphd DFaHseNer o s
2 6o GWH6T SHTH 2 (H6emTed HIUUOULG  LIGgeIDTS  oTBISEBar.  @ened  GUMTLILE6N
GIIILIBLD.  alevEIGHeTasT BlPeToTdSLILL L WweolIGuThL 6T, BamiiBrmenesulBaen (Coprolites)
gdeIb B o (HewiewL HenTs STewilILGSeiper. Qb CamliCrmeneol Baamen ule] GFULISTED
QUIUTBEMISEG (PHMSW FHTVHH0 amdhLH elevmiGelear o emeyll LWEHSHHewar DSHE
OBT6ITEM6UMLD.

PUIL®B 2_eitenenioliluied FTeiIBIS6iT:

CeustBoup o uiflerd OFHTGLIYSBeTN6ET DIEHOLILTED SHTERILILGBLD  @BBIMIOH6T  DleuBmIsadenL Gul
2 _6iTer QML iTemL &L 19SHBTL_(HEdlevT3eor. I HBHIHHTL LTS (ARILIELT (WPHIGHIDLI
allevmiGgHafle (PATOMISTEOH6T  GBIHS QUG opuley Seuppler  eowliied o eien
QBpwmWES GBSIBH. BHHmIU  COFHTLAMU, DMOLICLTSHS o pIiseT. CFwbeorshs
o miiseT, 61&FF o miliser, Seeniiy o ulfiae wBEID WHioyy o miiy WLd (Atavism)
P HmeULIBH6MeD SINSIUIGOTLD.

SwliouTss o piiysst (Homologous Structures):

(WPHIOBIDLIB6MET  (LPITEThISTEOHET OBDID  LISImaTeoHseT GBiHS QUG 2 L Bannlwed
U6, DemaulmaSHID @6 SiglimL.  aumJalmulds  CBTENIYHIHBH  CTTLINHD
ST _GFmaEH.  OeusiGoum  (PHIOBIDLIS6MET  (PSIHISSTOHNTET  DiglilenL.  SienLoliLilev,
QMBBIMLOH6T  HTILILBSIOIBT.  DlDaULMAISHHID CoBend  6IIDL, S 61D,  SI6VIT,
WenlbBL B 6TeVIDLE6T, 2 _6lTeNEIenS  6IeVIDLH6T  LOB®ID  &HalJed  eTabLseT  Curep  oGr
QllHLOTeT 6TEVILDLIBENTED DB LILIL (H6IT6T6MI.

2 HhaursasHHeo @6y rHilwuns Smwbs opamed  OeuaiGoam  GFwedsmen  OFUILISSIQU
2 mIIySeT SIEDLLOLTSS o piiseT eaeliu@Gn. Seer  olfl  ufevmogemg (Divergent
Evolution) gBUGSSHEHEmQUIENEL.

88x Gumed amdsl yelsd (Bougainvillea) o eiten (il ser wmmid &ewy (Curcurbita)
oBpid  ulLreniufed  (Pisum  Sativum) ememiiuG  uBpis  swblse  SiLLOUTSS
2 PUILSENTS 2 6iT6renl. SHTHBHLI yeled o 6em  (WL&6T  SeuBeny  CouiFsed
alevmipaefledhbd LTHIBTSSOMmer. gFimy BpId ulLrewiuisd (Pisum sativum) e eiter
UBDIS &bLseT UBSIL LLT 2 565 emer.

QFweersHs 2 miisst (Analogous Stuctures):

Sy sgliumLuled  CeaupiulpmbsTeud  @Craiswrear  QFwenendF  OFUIwdS  Fwnigul
2 mIiyseT, GFwoeTdHs o mINLE6T 6aILBLD. TBhSHHISHT LTS LBeneUS6T LoBBID L&Foer e
OBEmBHeT  GCeusiGoup GHTHBB  DiewlIemL CUBMIHHSTAID Dlewed “LUBHH0 . eiaiB Gy
Qswemens QFuidamear. Bz ol ufenmosldneg (Convergent Evolution) eufiGsragng.

LT 19 LoBMID LECLTLED S ElweuBpslel Henide BB OURIGalsT WLBBID L TeoLleH6M6e0
sTelILBL  HoFwteorer  S@ed  slblyser  (Flippers) seydlweney  GawCeonss
2 BILBEHEGL LB aBhSHHSHT_BHeT Gb. Jealld Spmidled GeuT IBBIH  LOBEID,
2 (HemeNdh HIPRIFIIT  HeWIgesT OTBEBIH pBHuleel 0F0eTHd o BIILS6T SLGWD. BFen(
FHTeugmisefed Gemeu ‘e ewie] GOy eleiiB GUTHIeuTeT OQFwenev GCLBOSBTeIT 636,
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a&g o _pliyser (Vestigial Organs):

Qm e o miiysenTed SeuBenpll  GuBmeTen o ulflemsEndE 6MbhHL  LWID E6e06M6V.
Gueud o ulflsefler o ulfaumpsmaed@Hld Slmeu CHewauwBmenel. DewauCul o1&FF o mILIL|H6l
eTeuTLILI(HLD.

o uiflemseiey, o mliysefler Wahsamed SHSLULUGHEMB FF o BINLF6T  Dleumnser
wpFHTmd o ulfleamisefleyd mHer@ euenTdd OQuBmIF, GFwedUBD 2 WINIFHeNTE B(HHAH (HHHInBLD.
S0 LWSLBGSHSLILLTS  STJeniddHTe0 UflenmoshdHer Gursdled Slemed  LOeDBHS (HEHHEVTLD.
dBSHBHGHHT LTS WealHealal GHLevauTe, GUIHRIGLED LigibasHHer 6lehdl UGHdH SLGD. Bene
wpwed  BureliB  FHTeuy o ewiewideiey  OFWeLLBL o MIIFENMTES  © eienedl.  Seumnsledr
CuERIGLeL UgsasluGHuld 0FaaBsmead CFfeHsed BawsFds HeL GumIb. wealls o ewailed
CFevanIBsumerialr  BHemeu GHMBHSHHTeL OUBHRIGL6D Ligibsd OCFwedwhadl Slenalsd  (@ens
HapUBUTETB  (HL6VUTEL 6TRIEMID 61FF o mIIUTS TBlwgl. 6uTed (LpeTGlemeuidL], SIBleylILBaEeT,
BHTHL 2 66N HMFH6T, 2 L 60 2 GTOmISen, SLemHIHeie0 LOTTUSLD LOBMID HEwIHee0 o 6T
BaRGLIYm Fele GuraiBemel L&TIH@I60 SHTEOIILGL LB a&FF 2 MILILSH6eNTEGL0.

Beenti 2 ulflser (Connecting Links):

@rewip wTEUlL  OTgUumus Gsmbs o ulflamsefler LeatiLsmenubd @mmGs OLumBIeTen
o Wiflemser @enewili o ulfleel eeUGL. 6.&M. QUTGULLED (uemenSHHemaLl LS
BRI SaNISEITEIH6T  CHTGHHHmen Eamewidb@Gld o ullfl). QTSHCWTHOLfiderd (2aTeuet
BBID LBeUSMmeT SenenidG 2 ullfl).

w3l gy o piinser W (Atavistic Organs):

peilg Uflewimod Qumpmp o _ulflemiseisy, SHebyear a&FF o miliysen Geuelld CoHTaipieus (WS
wry o mitny WS eemiuG. 6.8m. welhealled euenTamaled aumed SHULG (pHl OJL [l
Bl uELb.

asmalwed sraipiset (Embryological Evidences):

Smalwed el SHWWLwLUlemba  (wip o ulflend euenitéddl LIS  LIgSHEGLD
oflalwed fley o@b. OCeusiGoum o ulflemisefler & euenTFHemul HeUIOTS HLITUID
Gungl, suBBIGHMLCW  HmeuenTFd Hevevdeland, eugeaumsefled BB  EHLILIGI
IG) [y (NGRS TR

SmAHH  (PHOBIDLIBaTVID  BHwSHHT  SmeuenTFF @By  (1pemmuled  HemL CLBISBSHI.
e SHID @ilemenids @GHWwed Gures Semwliy CoHres LleerT @eileuenioliL] L56TH6NT 60
BTN SIEMBHMENTULMLU  BHUIDTHD, @ (HeuTalEeMed, CLHLDLITeLTET  2aTalTeUMBASIVILD
CPSIM  DIHBHMET 2 DLW EFHUIDTEHAD, (LPHEM6V, LBeneUS6T LOBMID LTV 19&H61M60  [HTeilE
SIMBHMET 2 MLUW  @AFHUITEHOD  aUeTTEFS L FBH.  DMAHH  (PHIOBIDLIBHEHEGLD
Curgieumer cpeHTemd o ulflelnd SmbHmsd BeICeuTBpenD ST (HH MBS

@geimed, 190 mEIBBrewienLs GCaibs Splalwed SPiehisel, o WTHmen alevmiGaE6T HLOH
&M euenTFFulledr Gumg SipBlensy alevmiGEalet (CLPSHTMSHWITHET) HHEUMTES  [HlenevHmerTs
SLUUSTHS ShHBHlenT. eiTererol.  eutent Camdbmed o ulieufld Cammmm algh (2 ulliT  wrfluied
alg) (Biogenetic Law) sisvevg Qsn@sgienss Gsmium'en (Recapitulation Theory)
® (HUTHHMT. @He L e Hel o ulflardbHear eaumpdmas apBd (Hell o ulfl euenTdFd)
(Ontogeny) ssueyuifluier Gemeugeorsenps (Phylogeny) Gsn@ssimrsdng. Ssmer ‘@
sal o ulflullar &m eueTsdl oot Ser augrBas CFSTGSHHIMISESBH” (Ontogeny
Recapitulates Phylogeny) steeomid. o _wiiflenev alleomigsmefllenn &b eueniTad] Bleneomer, Sigeit
WHTendH alevmGadeaier wWwHT o ulflenwit Gumev o eitener. el  SHeuenTFFulesr Gurg
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Bapraipid GgTemienL. OFeayer Llemeysell, &(h 2 ewieyll ML LOBEID ITeL B UWBOB BHBE
6IbHI HTL(HB6NTHD FnBeVTLD.

o ufit  wydwed ol SmarsHs o ulflameseEpdEGh  QUTHbhHIMSHMeD.  &ll6VmIEd6r 6t
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SHauOmerty  HepllsbsrT. Seut, SHoig Carmmenuled OCFHTLAHSH EHUSH  HDEO(LPEDBHETTS
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SHBAUMDSHHIH CBTeTeuSBHTH LHw UewilBemen o ulflemmiser OCuBmIS CaTeTdleer. UBF
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B LOUWITES  (pedm, o euieyl LD WBDID o euey GHBL (peBUld o 6iTem  @BHIMLD,
slupPear  Caupiul L @CUHES  (WenBEHMET  DIQUILIHLUITSS  OBTRIL .  SLILIGTILISH6NT
sluppPer  Oxefleuten uflewmogd CHTLTLSm6N alensGHamear. SpevdGredwmaled 20085@GLWD
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@ GPUILL wyuaneler ufeomol uTeng elegl, Us0Gaum uflewmmo GaFuwesdwenpaet oGy
GpIsHaleyd QFWELLBUSHST allemeTauTG. THHHISGHTL LTS @ LOJLIOET DI606560 [BlaELDol66wT,
wyuem UL WBmpid wriwed bHeTey o DI STFenisenTed  IHBBUUL6OTD. $ICs%
CBrHgled  WBEBTH  WILED Sl  WIBBSHMD, QuBss CoiTe IBSSSES LB
BI6L6VMED 2 (HEOUTDHHEVMLD.

Bxitey (LPMBHBGIT: CLPHTH UMBWTET BQUIBNDHSH CHTe (LPeBH6IT BTl ILIB ) STN360T.

1.

BemelILBSHSIHe0 Cxitey (amww Gpraed BGzia)) (Centripetal Selection):

Beiuenssd CHiTey (LpeHB HleneOWITET FBHBIFGHN BHEGWEUTEH OFwWeLGHDBEH. Sbpenmpuled
gynem  UBsCaHTBBL  uUmiLseT 2 mLw o ulflemsel SO  UmpsGh. Suelmed  Bm
USSHISID o2 6ol  GHUdHESG @aleuTd  ews  uemiy o ulfleomser. o ulflersd
CTensWIel(HHa b&HSLILIBLD. OLTIE) yalw S TLOTESH60 BBLOTSHI. SLETEL
BTl L HHMBSH6N, UBS6aTHBL uenisefled o eifen  BlemevS S  DBSHHBHD
SHMEV(LPBEHATEID  ommToed  CuenTlLBD.  BGSHHISST LTS, Lweder Gurg sl eumphs
FLBIGHHaB6T  elewienlbHend FITFM  Sleewel Ly AABHSGSWL. LUNIGSGHSH STHSLINSS
Buweorsy  FILBSGHHallselen elawienibemnd IBILTGSeTa  aleaflibyseisd  CFsrwrslalBhaSmal.
ABuTHE HeneolILBGHBIHN CoiTalemeard @&HNsESLD.

B Crradlw Bziey wemp (Directional Selection):

LIQUILIQUITS LOTMBBLD OumIb SBBIFGLP6V, [GIVEG)) Gpradw Gxitey (PMBES
2 LLUBSHIHILGIBH Beucuenaswiter GHTey (Wemmpuled, LBHCHTHML LIGWILS6T LIFeUeII6l  e(h
wemetulelha  Wwppeneremw!  Ghrehdl  uglugurs o ulflamse BHaEILGSHSBaL. BFHBE
dBSHHGIT LTS, el oppid  Ouewt  HALBGE Gmalselar o L6 Senaled o eiTen
GoupLThHenend  Fapeurd.  SLew  WBBID  Ouewt  ALBE  GmeldeT  UBSHCHTBBSSH 60
aipGurend GBameameameid, SeuppBlear o Le0 oL GCoumumBhodemend  STewilLBLD.  GlLewT
GmaldeT BT o Le0 eemLBurlh  OFTLTymLW  Bevdd Crradlw  Cxiey  (penmemuwl
OeueMBET.BHMBSH).

2 mLHBe0 (poBdh CFiey emwowl elevdsdd Gzira)) (Centrifugal Selection):

@0y elswrer SBBIF G0, HeveoTBBL  CUBM, LMD  FBBIFGHL0 [HleneOHMm6NdD
CBTERIL HTH LrmIbGUTSI (ORI EF: GxiTey(wemm (OEDTRVEICEYES Bwenmued
Bmpemeaseiend  sTewiliuBl  UBSHCHTBBL  uemisemen o edLwl o uflflemiset  Gaiey
CuwiLGadamer.  guemed  ggnafl  UBSHCHIBBL  uemiLsemen 2 LWl o ulflemisel
BAEFIL L SHH(BHSH — HESILGHIBT.  BHAM60  Baidbdnl LD  Hlewewl  Eeldbdnl L RIGH6IT
levevdl Flewewt FppYemisenall Lfldamper. Qbhs oifistar cumasd CxHiTea) (pempuied Sem (B
SIV6VG [ CEIC Guopul L LOTEILIL L FBpslevrrigs 6it GapTesTmIs T meT. Bal
sasuanoliliLyeusd (Adaptive Radiation) ereiipitd  SienpdalLEGL. 6IBSHBISEHTB:  STEOLITSHEN
sayspefled eumpld LrTeleier @Gmalsefey, o emeursll LWELGD almpuler iemea|sCsBL
SIUBYIIST DIVGHB6M6T HeMD TBILBGSBSI.

G&Ws Bzitey wBmID uTeland GHiTey Spdlwener LIB CaiTey (PMHBHET SLGWD. OLITH  [HEVET
(Altruism) wBpd 2 pejwess Cziey (Kin selection) sydwiemen &wsd Csitey (penpules
B (PSS UHBHENMTGLD.
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LJUED L L LD

BFOFOH6T UPWITS WLFUEIHHET B IDOUWTHD DIGLVH @(H Belbdnl L HH60 Hellliul L
2 ufflemseiear o 6TBemmmpd (2 L ugeusd) SieVevd GeuafGummd  (GeueilliLyeausd) SLEUIEm6
wJugm UL eeluBD. Berddnl LeHHalel Hiempujd o ulflemiseT BBId &erFoFe0sen
UHW  9I606560HM6NH  CBTEmNg(HHHEOTD  DIeV6VSHI BeThdnl LHH60 EHEGD  SHI60ES60H6N 60T
aldpHma alL wipul L aldgnseisd gnsaGa o 6Tem 9I606060HG6M OBTERIH GUTLILIL 60TLD.
uflewrmiod  HBDeUSBHTE 6UedleDIOWITET SHTFONLITS FUam QU LD HHDSBSI.

wyiwed maTey / Foured emyl allemeney (Genetic Drift/ Sewall Wright Effect):

aumwiiyser  srgewiond  (omdHfl  Caaflddealey Lleww), DIBHHBHH HMMLIPMBEHETNED (T
Bl L HHeT Hevetsd HHpOeuemiseiled WMHBBHMSH gBUBSHHID Uflewmo BapGe LogLiluied
BETe] SSGLD. JLIwed bHHiTey Balbdnl LHHET Dmarhdl leNa|berilevld HewL OLIBID. SLEITe0
Bsa almenaysel Flw BaIddl LGHH60 el 2 ML WHTH EhHEBGD BDHT alemeneuTs
Foo  9I6V60VHET  EUPSHSLILILGUTD. (B  HIHD — DI6LES6LHET o L) evevdl 6o
I6V606LHET  [HlEMEVHIBISHSLILIL60TD.  BuIBens @LTUTH STIIOTS OISl LSHHET  Siene]
SOBHHBHSTOID (FFTHWHS! alleneriey) DIeVeVHI (WO BMbBInl LSS0 bbH @b FBLGI
Ufbg OCgep yHW Sl LHmd o (HheuTtdSlemed (BpleuetT alenerey) WJFLIWEL HoTalesr
allenerey DIFHHLOTH B(HEBGLD.

SliofT  LomHBMLD:

ST  wmB®B,  wFiwed  TERILTGH6T  CHTIBIUSBHTER  CLPEOSTIENIOTS  EHHSTEVILD,
GupbumeuTer o uffleamisefled SleT wIBB afHd GmmauTasGa BHBGW. sela @H SIeL606E0
Hapbleuswientled gBUGBID USW Hlieil WIBBL DBSHGHS SHmewopaeied Guilul  9jemaled
B(HHHTSHI.

ampnng efeouTs Gamteens (Hardy - Weinderg Principle):

Hwpbs Oeuelsealled o eien  LeLeuemndHel, STHH6N60 STEOIILGL @BTUISET, L&NEH 2 L 6Jled
STeor LG urdleflwrsser CUITSIB  SimaThdl Sardhdnl LRIGSEHD QuIBemawTs  Lifleormon
SmLUmCW.  SmaISHH Dbl LmSelad  Fev  wyuamibaenTeugk  UflemodHbE
o eitenmdlempenr. Uflewimo  eteipmed o ulflenmide  Hempeney CHTHaS  HETHTHB6T.  6TEINI
OUT(HeMeL6L.  LOTBTE @IS Sl LMFS6T  SiHeT  wJiwed sLLewldl  DbSHHHD
SHMEV(LPBH6MeL  LTBBIWSSHIS  QBTeTEHH BT  IOUSTGHD.  TBHBHISHTU LIS  QBTUI
BB L HFH60, FTbLUL BB o GImodHmarer JUeam Hiaheuewr mBBL GuBB SHUY BB
o GrmosHmsd o (hHeutd@h. Fev Crrmiseilsd @aHGuUTEB WIBBHIET SuBmad BHiTey DlsLevd
AULMFCLITHED SIeL6VSHI Flov FIMM HHDEBET HTTEWITS  GBLIL GUTLD.

QH  BDABgmlLHH0  uflewimod  HISWTD  BBUUSBETET  [HEneUHM6NT  SHLITUIGOMLD.
@mglonhnsd Gsibsh ammry wwBpILD  Cgmwalmws GCsibhs  alaiouiTd  ouSGwT @b
PRSI L SHH60 JUED @LL LD, WILIWed BHiTey. Hlef wrBs, wjuanl WwpICsFTosmae BB
Bupmassd Bxey B sTJewideT  @eveurd  Heweoulsd  SleveSsvdaM6aT  [HaLD6I6M 6w
SbSHHBHD HMeV(PmBHETUID LOTBTED E(HSBGLD” 6IadbImPelT. @ Gadbdl LD aBTiTg
alaioitd  Fwoplemeouled BmBSGWOUTH  Dievelsvdallent  HSHWOeUaDT LOBMILD  WJY NS
(Genotype) sievevg  SisveSeoseiienn  COFHTGLL SpPmal  SBHSBSH HMeV(LPMBEETGILD
LOTMBTOEL  HeeOWmerHTd  HB@GWD. Ufewimod — 6leilugd @ SIS LHIE  DI60eS6L
BHHD6aIIH6TN60 STV QUL GHH6L GgBUBLD TBBRISET QGWD. oaiGa  ammiy  alereuTd
FLOHIEN6VMUIS OBTETY(HIHGHID Bedhanl L SHHev Lfermon BleLpmg.

aueni(hdeMent SLIOUTW Bendbaml LHmd IBHBHIHCBTERILTL  H(HEhFTOL (H(HLIL) LOBBID
OeuefliT gmbued B BIwIBh HBhseisd Siemeu EHLILSTHDS OBT6ITET6VTLD.  616w6T(HH6N 6T
2 L6 BBHmasH Somalsed wiugn “A' oueb. "AA” wppid "Aa" wFuaaTssd o 66
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QUGTIBHET  H(HEhFTIDLIY HB(PENL WGHTHAD, “aa’  OJLUEDIOTHSID 2 66 eUat(hadeT  GlaueriT
SMbLIEY BIB(penL LSTHaD 2 6feter. Selalandanl LsHe0 'A” eveledear Hab6eusn (p) 0.3
ereteyld BEID 'a' oie0eSedler Mawbeuswr (q) 0.7 eeeyd SmbEHTed p +p =1 SuGb. ammig
aloLTe:  FLOBeme0 OUBB TSI LHH60 DIHGT LOJLGIMTES  [HHLDO6UTN6NT  QBITTY  —
alaTOLITS FIDGTUTL ML & OBTewi(B  H6mwIhaIL_6UTLD.

(p*+q?=p**+2pq+q

p? = AA &1 Hla1pOlsuemt

2pq = Aa a1 BapOsuemt

q?>=aa &1 HEpoeuemwt

p =0.3,q=0.7 eafled
=(0.3)2=0.09 = 9% AA

2pq=2( 3) (0.7) =0.42 =42% Aa

=(0.7)2=0.49 = 49% aa

BDpemed euemih DS aml LD  amTiy  eiediuTd  Fwpbleneoulsd  @BLLMS  DISIUIGOTLD.
@ &Fgplemeouleuieen  euemi(hHelT @eIOLHESHD CFUISTR DBGHH HMeV(IPMBUIED  DIe0ESED
BBID  JUEDITSES  HS0emT  SpbHemiaumn  SMLUD.  DIBSHS — HMEV(LPEnBEnU
® (hauTHGLD BaFoFed GuwdHear 'A” wBpib “a' oeveSsisaien Babbeuan @Gy wrdHflwns
DEHHIHTO  DSHET  FhHDHH6MeT  LiewiHeMed 6lbgH  LOTHILITBSGMHLD Cxraiprgl.  DbSHD
HOO(PMB  FhHHBeMesT OFLEIITHS  Babbaiewt 9% AA, 42% Aa wpmid 49% aa o566
BHHGLD.

BeieuenihHel FIBB  (Wemmulled @eICUmHEBSD CFUIaSHTHS OCBHTERILT6D (OLew WHBBID  GlLIewT
BeaFtgeosener,  BaFoFed  GUWHHVBHB  CHTey  CFUIHD) DIBHH  HEWEO(LPND
o uWiflemseied wILUEDIUTSSD CHTAIBINSBEHTE  HEHWHHE], 6HOFHHS euensll GUBGHTT
BFLFeLH6T BenenIS BB CTRILMSHL CUT(HHSHI DIHLOU|LD.

aprmg — eiaiouTs algulle eamsmiSeT:
e gl WIMBBL S — SHleT WIBBSHHET STFEIoTS LSHU Dje0eS60 2 (HeUTSLD, LOFLIG
BT QIUML H6L HIFLVEH! OTU HHBD HFHUI 6IHQD B60em6v.

Frmp Den&FCaibmes:

o @6t o ulfleripd SarFCaTdbamauied FHUBMSBETE auTUIInUL OuBIdSemer. @GpILLilL
LIUED NSSHIHBE (PEIWHFHUD HIT0e0 DeuBmibHenL Cuuwimer QerFCsTdma  FIbms
(pemBUIed ©_6iTeNG.

LJUED L LLD EeTenLo:

o Qadhaml LHFHmbH ol o ulflemsBatm  oebeud  SluBpler  Ben&olaFeosGent
2 olFebemad (2_6TGemmd) SIeLevd OeualFogFeoensd (CeuafGummd) eFHad FHUBMS
B60emov.

Basloufw e ulflersosremna
o Qs LSHIH HI6N6Y 6T60mLLIBBHTH AHHDH Gouewi(BLD.

Bupenssd CzxiTe Beien

*  HIMIHH DILJLBHEHLD, AUTPED, ESBICLIHSHID CFUILIAID HESH UL WIEn6.

o Qummpen oamsmseied gD &M CUTHHHNGLM60 CTGIBTID, EOIGHIal LD aBTiTg —
aletOuTd  FoBHeweoulled BHBPHTH. DILEJ6L  HBHLDOGUHTIHET DBHHBHHS  HMEV(LPEHMBUTED
wrpibGurgl Lflewmon BHapLD.
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walgaier CxTmmLD B®IDd Lflewmiow:

uteuml lgsefer  uflewmmod  egegrdld HTeLHHT  OFHTLSHBHH60  &womT 210 WleLeVlulest
WBBEHHG (Pl HawheHH. pFwr wppld sifldst  ugdHuled  Bammideiil serflesr
uflewrmold  BHSWDHHSH. OUTHLSmeT o (HeuTHGD HMeT OBBID  HEOTFFTID L&l uleuBnsled
LIBalevnigsenen el welld &erd Gl L gl eaiums Cammieil dei GO &SHeIT. ST
14 Oevellwest  uemiBaEndES (Wal eumphs grorisdsed (Ramapithecus) wmmib
faumisgdsed (Sivapithecus) GuTSB euFeUTBBIGE WHmSW LOMNISTHEMNST  LIMHSLIQEIBISET
SoLsHgleTenar. Sewel  welsd GIEEG Outes  worCwrissadledmbs (Dryopithecus)
BaxralwsTad  SHSUILGHBS.  19myCumisHdased wwBmID JroTilsHHsad QElulema 2 L 60
(WauGHID (Wysemend st Gamflebeor wBEBID Fbuaidlaemems Gurev BLHHeT. &OTT 5
WebedwiesT  WIBBEHDHE  (WPIRMeL  Hipdg opifldst  Lsbeuelaelled  aUTHSHHTHS
sHFLILGL el JCumisdsed (Australopithecus) “euevdGredwis @ImiE wealser eer
SIMWPSBIUGHBH. DGty  weliHer, 1.5 18 o wgb OCarewi(h, EFewi(h HTELSHENT6ED
BLSGD HWeT, Dieveardhglenienill Uew, UTd BOThHS Henew, GmdS aUTD Heilend L&l
uemTLSemel  QUBB(pHSTET. SHTPHS OCEBH, sSeuiseier Goed Lmeu Guw®BseT, SIHHHW
Blemeoulled o _6iTen  (LpHlD, SHeilThIGNBB  Heitend, 350 — 450 sHeibg.f Sieney6lsmemiL
SHBISHMBHS (LPem6N, LelGHenaill GUTEIB LsDevemLoLiL, (PHIOBMIDLS CFHTLMed SBLLL UdHD
aumee] opdwemer @ser  FApiyl  uewilsemT@w. CamrGuom  ammileded (Homo habilis)
o2 ufifleord 2 10evedlWel SLEWIBHEDHSHES (P& UTDHSH. @B H6 cpenenuier Siemey 650 — 800
a1 0F.15 . Gueuld HTeuy o ewlewldenTer Genel @Jewih HTELH6MTEL B LIGUWITFS
CEwIugIL 6T CFHISSILLL SBHEMTUTRT H([HAlSMmeT LWSILGSHHID SHmemerujbd CuBmshbeHer.

WHe  (pHeors  walsmaerl Curews BamBpweiss Gamm@uor egsled (Homo erectus)
o ufifleord 1.7 evedlwealt LemiBHEHHG (Wpeor| CHTmlwgl. UTTeneud@ LwesiHewerll GumerGm
Bxmimoailshs Canr@m eyaLen, Helal LalHmerall S ML WITET, SHQEIOTET LO6WILML @b,
900 e OFI5 Sjeme] OHETEWIL  cpemen  LOBHBID QMBS 2 _NIamID SHETEWD LIl
LIewTL&6m6L1  QLIBSI(HHSHe0T.

GamrGuom erismevLT (Homo ergaster) wppid GamrGur eyésLed (Homo Eructus) sydlweneu
aiflsereney el OGeuefGupiw  (pHev @emsenTG.  &womT 34,000 —  1,00,000
BB EHDHE (et CToeiuller BWTERILT LIGTenSHSTHaE60 UTDbHS HIUITETL THTED L6 S 60T 6ot
cpemeT  Slee 1400 ser GF.15 Su@D. Beleuensd el e, LTH BIOTHS Heweo, SHL ML UWIT6T
wenwiLenL @B, FTuleuter OpMM, OweisTer Ouflw Seau@Gser, Seromer SewiLjel Gdaser,
SHHSHW  SHTOLH6T  OBBID  HHTRMIB6T QBB HeTenD B LGWILB6MTeL  [Haieor
el GelL LO(hbEH CeumiLIh e enmsimer.

BauTse alleomslamiseier CHremevll LIWETUGSHSH SHH6T 2 L 6oLl LUTHISTESD, GHHLIeHLIL
LWSTLGSSOD, BDBHHUTHMEN LwHEID  DIBIHHHHHerT. Geuenmemieny, ail L alevmiE
aueniy Gumeip eTemHWD DieUTHeT GFUiwalsvensv. WeaiHLl Lfleomoddler LTensulled @eiaie
2 (HoUTHSD (PSFHwd Semenwin@Gd. maier MECITUIIwWTHela WpHTOSHWTHET 6T6aISBHHBLILIBLD.
&CymBunserenr  (Cro-Magnon), Ugnesied  Brlger  @GrmGuodersst  LTMBL LG s6ed
AUMPHSHHTHS  HHSILGSHBH.  SauTHer UGB  GHBlemevselled  eum(pd  FHmenediL
CuBBHHHCHTH, Gmdelled, HmIselleld, GFuUTHaNID LILMGS6T 6UeDJUD  LiewTLlenerub
CLIBBIHHSHET.

BammGur  Gxulwered el  Halewr wefk b  &womT 25,000 SLEWIGEHEHHE (P
aiflsaraled GCxmanl BB  FHMILESEHSGL uUTel, HalHHel eUmB  ESIHIBETS
QUMTFF WML HHSH. SaUTHeller clpeen  Sjemey gmHSHTL 1300 — 1600 Her OF.5 uSLb.
®autder LUlTaTGUY OQFuIwgh OFHTLRISUImHbHHT Coad il (B alevhIGHHmeT  6U6TITEHIHE0eID
FGULL(HHSHETT.
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gvg — 10

o ulfl GamHsd mEILlwede LweTLTHS6I

AUUTLL UGHdws &BHH CHTLMIGD (Pl 19.6ler.galledl S, LJsH 2 _MBushd LoBBID
wryuoumsuiwed  spdlweuBensll uBpsl  WeT uTfened OQFUIHD o HAIBIIOTHISHTES  SIEHLOU|LD.
19.6T601.6]  LOBMID  BuBmaWTd  HoLOumpId  Ured 2 musbdHenw  wells  ellgpluliulg,
TBPlWeDGHSH  IDhSHSHIO  (WHHWSHSHID aTUihd LJSRIS6T WLBHBID ST LIW6TUTL 19MESITer
LUTSHRISmeT 2 (HauTdh@GHlD OFwedpenmser ‘gl Gumpluiuwed’ eterIu@BL. @@ 2 ulfledmbal
wrugmiemalll Lfl50sb055H 216 FBBlarbmampGur  olsvevdl Gouml FHABplearhmsCumr  FTjbHd
2 ufiflufier 1g.6ter.e) eLem IBBIL  QUIMHSSILGHBSH. BeleuTml 2 (HEUTHSUILGBLD  19.61601.6]
amergl  1pIBFIsma  19.61e.eg (TDNA) e  SFCFwed(pemmeh@ 19.6161.6)  DBICFTHMSB
OampeomI Ub ey  Guwy. @emeauwemardsid o ullfl Csmbleomi ualuied 66D  GU(HLD
fleller  omsmSeT@GD. Hevew CUTmHLsmenud GBFeweuemnwiujld  SefliusBaTs 2 ulfluied
sTyenlisenend Oamewih OFweoLbBSHILGL Siplealwsd wBmid  Gurpsuiwed  GamunhsGen
o uiflw CHTHEOHI LD 6163 6UMTUIBISHSHEVTLD.

ueLGouml  QumpLFelsr o BuSHFHbETED  CFmeudastsab o ulfleeller LIS
LWETLUGSSHS CameT@pd Usvauamawter 6emHled HILURSmeT LJHSH Slenalled 2 6TenLsalul
Qgmed o _uflifl OHTHLEIL LITULID SLESLD.

urgbuflw  QFweoun@senter &L e, Gsmeng, UTELEUT(HLH6T, OCITLIQSHSHINVILBIS6T Dle06VH
ouiar swrfldsed CuramampiBg o ulfl Osmbeoml Laluwed 6aiid amjHemsd 20D
BIBBTIGSE WY LWEUGSSILLE ubDSDH. DIed, SBETeHSe0  SeuBuiei  eIHiad
o ullfl GameomI U (WBWTHS S(HSLILBHESH0M6L.

whSSHuSBHmBUID LUB  siopsefad o ullfl Osmsd mILualwedsr  LIwITUT(HSHmET
ArurLsHFHed uuiev BHSHCBID. WwHSHe FHFmal LwaLTh CaTewi  ammTéLoTeaTSMmeu D
Uremismenud QU@ enaled o BusHs Fwisudled 19.6161.e WLBICFTHmS OFHTHD HIL LD
(Lp&STeuTemUled 2 6ITeNG).

WhSSHIuSH0 2 ulfl QFTPed HILualwedar LweTLITBES6IT
(Applications in medicine)

wpGsisms g Eergievlar

(Recombinant Human Insulin)

BMEWTLISHVIGTOT  OTHRIBTABTET HBHeMed STeniILBL [ OFcoseNedhhdl Wwels Eediele
o BuSHLTEBEH. Ba 51 oubGam oufevkisenmed s, Beel A’ wBpd ‘B ereiaibd
By UTIOLLIDLB Fhdedsenms  Senwdsiul Betener. ‘A’ gmded 21 oudGem
sifleomisemenuid ‘B’ gmdled 30 oufiGamm  oufleomismenuid  O@mewiBeiener. A wBpid B
I Qrenih  FRSHIBEHD  MLF..UB  LlemewIlLS6T  cpeold  BenentshaLILIL (HeTeNTe.
ArHHHFHe0  Frbsmyular  Seemel  @Deidedat S BLUUGSHIBSH. 0FeLH6T (G EHGBHTMEL
dbHIHIS OaTamih SwdH BBeuTs LIBY GeualulBheaudBE Ggiels 2 He Bl 6156060
uBBTSGempuiemed  ‘Lwwmuged Gweled’ eigib FJdbsemy CHTUI o Wi mHpg. FSFms
SleMeHTallged LJIHmd gBLBSSHHamgwl ChrTwmer @& BIHIHHe0 GendHEaTenier Sierey
SIFFHfHH0 LBLID  FHbsevrenn P GBBMETUD  OBTewIH  BTEWIILGSBSHI.  OHTLTEFFHwiment
Beigedel gy FHdHFema cwpeold BLILBBTSGHMB CrHrenwid & GlFuiuleoLb.

weals BeaiFedar o [BLS

(PBBHTEVLSHH60,  LldeT  oBmId  ussseflar  senemiwmiseledmbs  LflSH0HBESILL B
STULLILGSSILL L Aeigedener Fbseny Crrwmalsgd CFaishd) FdHFamgwelsbsiinl L gl
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alevmd BaFadamsGld Wwald BaFeimsEHl  Smwiilsd  FAw  oenalsd  GeumiLmBaei
o sitenpHTeo, oo GCmmumeiisefied @H @elauTemweamw gBUGSHWSH. 1970s6far  LIBLEGSHuUle0
19.67631.6] LBICFTHMBSH OFHTHL HILLGHMBL LLSLGSHSH @eiigedlen o BuSHs OQFUILILLL &)
BHeaTHs0  HILUSHH0, alH Begedaubarer WU, of.8smemevuier  LlemTerdlL 1960
BlmWsSEILGIBSH. @M Smevend auflmsew (leader sequence) (peaBL QETEWIH SiWHH
QaTLIhs ‘A’ wBpid ‘B giewimise (ghidedsen) wBBid euBenp Samenisald ‘C ereianid
PSIMBToUEH  FhSe) SuFlweuBmTed sper  (eirGemy  LTAICOULIHL (B  FRISIWTS  (LPSH6TEnLD-
weBamg  @aigeden (Pre-Pro Insulin) o meumdmg. Ouoryll  GQUWINILSEIIST  Heneveanio
aflengud  ‘C’ grdeduyb  Geul L' G BhsuBGeauste, A’ wipid ‘B gmidledade 10l Hid
61(6h 31 S|V 6T

19.67631.6] LOBICFTHMBSH OHTLHEL FHILLUSHHTEOD 2 (HeuTHSUIUL B WalH@Iel CFISIHLILILL  (LPFH6O
GHBSILCUTHeT Benigiellell SuGWD. 1982 60 Fismemy Chmenwd GMILILGSHUSBITE BObHD
Beiaedenal LWELGSHS Diaindwefdbasiul L gl 198660 ‘affluyweder’ (Humulin) ereiemd
auenilasll QUWGIT®H, Fhensuled wels SersFede alBuemer OQFWILILLLL &)

192160  Gued wmmid Cueiigm  eieUTH6T, BTulem  BevewtUSIL BHeledhbaH  LNflHa
aBsalLl L @il  anTjComeler, gibeemy  CHTU  GaIIUBSHSHID FHpener  alendbdld
STL_IQGOTTJH6IT.

wellzp 6. .ur GeodsLmeoL L6t
(Human a lactalbumin)

e gev..ur  GevdLmeolller  eleiugl 123 oufiBeim  oflevmidamenud 4 LF6V. .U
BDemewilILGeneTuid 14178 LT6OL 6T (LpeuSHGnNl 6TeDL MWD OBTewIL @(h LJHD ESLD. eid
STUINIUTEIRI6TEN  LJHBISEH6T  25% Uisld e .um  GeudsL meoLflet @b, B& UMy
gridsenmed 2 BusHd QFUIWLILGSBH.  GeosLmeoLller  HTEOAWID  LBBILD  HSHHHTH
S|LI6H B (GTHL_ 63T Bemenibg UTSLeflmISemenTd s meLeVILD LIGUOT6MLIWL|LD &L 19-61HTULF
CawedUT(HHemeNUD OB TarI(HeTeNSHI.

walg euenj&Fs ammjCure o BLSH

wpIGsTdemad OFUWLLLL  welld oueL. .uT  GeudLmeoL e JLamieeld OCETewi(h Ugialer
wriwevenu By SiHer  allemeneurs  USbUTEIET o ewiey FHlmL  SFHsfbesF  GFuiw
upFdasiulLgl. o LB o Usrm iBpll  QUThHHIHEOD PeOlD  [HEVLDTeT,  LOFLIUIGOL
LIBBUULL  USsdHeT o (HhaumdhslulLer. Sugalar umedsd, e eI L(hEG 1.55 &lymb
wpIGsTsmed pev..uT  GeusLmeolflen o @BusHEH  FThHwiomears. @Cs Gumep  FLIuledL
wrBBUUlL  GeusTenm(BHeT o (heuTdslIUl(B. SeuBpler umeell LfCFTHSHH60, DIFHed Qb
Weved eILL (BB 0.1 (W& Hev 0.9 Weved &ymbd welld e .uT  GCoudLmeoLllesr  SHLILG
ST MSIWICIUL LS.

2 | Beged o Us@m  wiBslil QuThSHHO  e@Ib  GmHled  BILLUSIHED, @
2 | BeFeemeLULID QR el  GFevemeoud CETewih @b o ulmeiTen & 2 (HeauThSILBSBSI.
alleumiE [h&6VTEH LD 6TemILD uTL OuGa&luled B &0FHTHOHIL LILD SN HSI alfleurs
alleuflbaLILIL (BeiTeNg.

199760 (Wpoper  (PpHedev ‘Gymend’  etemid  OFLwiedy  OTBBUULL  U& 2 (HeuThSUILLL G
@liugeler umed, weald GeudLmeoLllear OCamewiL LIHd OFpley Wdd UTeOTHS STEOTLILILL FHI.
grgmyewt  ugGeler uTemew all, LUIsd Camibs (2.487mb/e U LT) @lusibureorerd LFSermd
SWHMHHEHHG gBm 2 ewieyl LD Hs @ Ffaldlsh o enieum@Lb.
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walg aenjFd ammiGuorer (hGH)

61.8xmemev  LMSHleflwdHmel LWSIUBGSHS LpICFfoHma clpevld Gergielen HWMflesiul L 9165
HIT60 &L SHFHev LoBOBT(H U0 SH G (DTS ‘@amoLlBGLmerdBL L 1965 LoBmILD
‘Oamol CLmgGymier’ eIagied SHeuend wWweldh euenTFs ammyGomeissr uBBlW  OLUI6H6Te0
FOULLS. MWl Lfulledmba sréssiuBl Bbhs QUi B asrilraiser, SIdGamm  9iflev
2 omlen(ly BB s 2 BusbdHeow eas@GalbsHe0  Gureaipeumpled  FGULB el
aueIFFlemulg SHITWIL LD OEMILILGSHSHOLD OEINEL T8 IR iy GLomest
LIBMITED @ emmulenmed ‘ G6IT6N & HE0TEnLD’ (dwarfisim)  gBUGSBSI wels gL
FTUlWedmba UfleesGaEsLIUGLD el aueaTsd ammyGumamer oadl auAuITad OFavlddHe e
CLPGVID B G616 SHHTEmIeNWEF  FflOFUIUIGOTLD.

DNA uwpBsjsamass 6amfed mIubmSl uweaudshs’l hGH & o muss  Osuiweord.
Aewrcf  spoduledmbes hGH o pusdé@s  smyemworer  wiugy  Uflé05H6HSMLGSBS.
Ueiy @bhs WwIuameL el @b SLGHFH Llenmeil enl. Devenishdl 6. Gomensv LTbleflulsdeniel
CFVISHFHILGHBH. Bealad LBGsFTsbmawBs 6.Cammen, wwalsh euanfsd  ammGomenest
2 BusHEH OQFws CHTLRGHBSH. Db 6.Caremer LTHeflumgseT eyl o6 smigeiel(Hhal
SONMILGSSILLG  OBTHHHN OHTLHOEIL LSS  cpeold GBI  Wellsh  euenf&d]
ammGuoner o BusHg CEUNLGEBSI.

wpIGsTdemd  sauenswimer, ‘Gamol CLT Gymiler’ ey OIMWSSLIUGLD  Wwelld  eueniTE]
aprIBuremmengdl  GWbhmeHeler eueaFFld  GmBUTHBEHSE JFeFmFweildbsl LweTLGLD
W(HHSTS  aIeTHISHBBSI.

wals Q55 2 mpeays smeni VIII (Human blood clotting factor VIII)

Buieduner QIHSHD 2 _MBHNBEG Lev STjenilser CHemeu eIIBID  SHIUBDBIGT 66Ty, SHTJeu
VIII  eaaumasuyn  whosw  auglyselss  gBseiCaungdsHmudy.  amgenil VI
o (HaUTdhoHHdmigul JuabEer X (e1dbed) GGImGLIGFmiey smewniL@damer. sryenil VIe
® BuUGHHS GeopurLmed ‘anfGum. .iedwr A’ eli@id UTed FMIHH ‘EIHBHD 2 _mBUITENLD
GrTw gBUBGSBH. BHCHTWTED SHTHBUULLaITHEHDHESG OIHIHD o BaudBg bl ChJb
S8sTH. 2 'UyB 2 L6 Brssssdlab gnubSBl.

Bueoumes  aGHalar  BISHHHHeHHH 2 mpHeo syl VI Ufldsiu’G  ‘@rssid
o opwreno A’ Gpruisg HAFmsweldbsll LWLSTLHSSILGSBS. s SFHs  Slenaled
ArHaD CaremeauliiBHeo WwBBID ‘eruiled’ Cures OHTBBICHTUISET LTaD SumwD CuTeBeme
BFCFwed (pempulled o 6o  GHOBUTBHET — SHLGLD. 19.67601.6J  LPBICFTHMBSH  OFHTL6D
BILUSMSL LWSILGSHS, Far QubeLflal (Rh 6UenddH CaETHEGL alevmi@) DI SHHeID
oBpd g Glyulasr Appre  OFvseiad pCFTsmads  smyenll VI o muss)
Cauwiweord. 10& Slewienouley, LelGeaned(hhsh GUBLIULL 6F60 amBmWs OCdTeniB, (LPFHei
(WHeoTE &dH BrHs 2 mpeyd argeni VI o musd QFuiwiiil Heengl.

Oz () AATE 1 (F0f 01

T 19&6Melr  QFeLH6IT  emeugerddenTeL  UTHSHILUGL  Curgl, SFCFeOHeNTeL o BLSH)
Uiy  FpPars@BItlG  SHeTemWL W, LJHHSHTeoTer, meugerd oIS JuL  QummLaGer
‘OILTT." . QUITETH6IT GLD. 195760 oedd gadbed(Alick Isaacs) wbpid @fer  edes Glos
(Jean Lindemann) eresiucuisentsd @ewiL . .OQLTeIssT (PHel  (LpHeled  Hemi(BLIgESLILIL L 6.
Suppler oemwliier  ougliuemLuled  @etl . .OugTeiseT o, [ B@d Y eler
AUSLILBSSLILL (BoiTener.  Dewed, GFeLI6L 2 61Tl 19.61601.6] M6USH HIT6WwIg, eMEUTerD 6ISTLIL
OBTHEMNF FTHHF CFUIH DIHET PO wauTerHellell CLMHBBHMHH HbHHH 6Fe0HmeNL
LIT G185 85 & BT 6IT. argewil  VIlg  Gumeis @&y .Qupmeisamen  B&HHHHe0Hha!
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LS50 5BHHS60TLD. SLemey, BHMBH E DFHs Senaled ArHHD  CHemeulLBaudHTed BFI
BOL (LPOBF  FTHHWID  Be0en6v. BFFbamevd  SLLILSDEG, 6. .Cuptaisensn rDNA
OHTHEOHIL LD  (peIld 2 (HaUTHGHUH © FHhHHHTGLD. wpIBaFTHmE @il iT. . CUIT6IH6IT
(recombinant interferons) e _BugHE@ ‘6.Cstemey” emw el ‘FrasCrrenwbFed GFflalfGu’
6T60TEmILD FFETOL_ OUITHSHSHLOTETHTGLD. eJGlenentlen, LJ SHhIGBN6TF FHSHmyoLMMBLD
(Glycosylation) senLw  eeousssh CHameuwmar SumGS D ‘6.8smemev’ulsd  Hevenev.
UBBIGHTWI, Uil erd, SewiBeul logln] Gmrul  (multiple sclerosis).  &60eSyed  ©ipm
(hepatitis), eisdiyen, (herpes zoster) Gumep wuweBoup GpruisEpHHTN  FHHFmaFuled
BerJ.".Cugneiser QuUfigid LweTUGS@per.  @eaelsbd, U FESFmaF LWSLTHSHM6T Eeneal
CBTEONHHSTOID DUBNIT DIHBHOTT 2 BUSHHF OF6vey HMTENIOTS, FTHTT6OT LDNHEMIHE
Bl 6T L TdHHNLTsBal BT, .CUTTTH6T alleMhig) s et

wEGFIEmas HOLILHS6N SO WwEHbHEeT (Recombinant vaccines)

ydHw  Hweopmssh  SHhLULFEmen o (HeuTdd  1g.616.e  pICFTHMBSH  OHTHEOHIL LID
LWIGTUGSBS). @wenpuiler ewpeold, umgbuflwg  HEULF o _Busbd  (WpemaeilelHhd
UTIDLIBM6NTS HLHS SUIGUILD.

QUPSBLOTET  HEOL (PBHeTe0 2 BusHsh  GeuwiuGhd sy dlsepler  @UUIGLEUTS,
wpICsTsmasd HOUYFHET FJTear HIHIILT GHMBeUTEl LibHd alleneneysmensd 6smewi(heiTerme.
wpCsybmad HBLLFHalar LGB eUHBHENTEU6:

1. el VG HOBLILLF D6

. euey GemmHELILLL BCFTHmBEH HBLILLFH6NT

1il. 19.61607.6] SHBULLFBH6IT

slimemt i@ HbLyF®er (Subunit vaccines)

GrmuemiLTéhEh o uwilflenw, wepe wilflumsll uweaLGSHSTe0, Sieiueyulflullear LGdsemen WL (HLD
LWeTU(SSHS SWMflSslLBL SELLSBEHHES ‘Sionan D60 SBLYFH6N ataipy Guwiy. ydHw
amd  FHlewewl VG SbLUYFHeT  SUTfleEs  1.elarg  LBGFTEmBH GFHTHe0  HILLID
gBBHTGW.  Bwpenpuled, CoTuemiLmdb@ld o ulflufleeTen LFsmiser, OLULienL HHeT LoBmID
SlUBBlET  19.610LIHDHET B FmBIS6T  LWGTLIBHSHSLILIH S eT360T. swmfliinded  gmuienio,
BemeVlILSHSHeTenD  WOBBID — LITHISTILTST  UWSILTG — SpPlweney  Beleuensds  HBLILLFS6 6
BESTENLDSGNT(GHLD.

gl GopdalulL wEtsFIsmasd HBUYFSeT (Attenuated recombinant vaccines)

wriwedy wrBplLl L CGerwemniLmédl o ulfleefled (UTdleflum  oebeugk  eugerd)  Sieumnle
CrTemILTHGD  Hewn BSHSIULG SOUYF SIS LweIBHSILGE 6136 ursteflum
Slevevdl  emeugerudeme oLl QumTpfluiwled BB cpeod o ulimeten  HBLILFsemmal  (live
vaccines) UWeTLIB&S60LD. BHHmaW  HOBLUYFH6T ‘Ul GempiEILULL  BIGFTHMEHI
bl e’ ereILBLD.

.erarg HBLLFHeT (DNA vaccines)

9.6l  HhULFBmen  woriwed  CrTWISSHBLUL  (pedBWTSL  LwWeUBSSHID @ UHw
SIEIGHPNB 199060  BOL (PDBEG  UHHSHI. 19.6T601.6]  CLPEVSHIBIHGT  (LP6VID 2 1 6060
SHOLSMIL  allenendsll  HTewiL LB a6t ‘eIFILOUTmBET ey  LIsSHHBE (antigenic
protein) Gui® QeFuyd @b FLEDmel (9.6T6.g SBLILE CaTamiBsiongl. @b LOJLIEDIEN6
WenmerOlll(hb@Hei1  OFauHd, Ui @b E6evdE allevmiFBleT 2 60 OF60DHEHDHEG6N
amleend  CFIwWiLGSBSI. o 61Ben OFIB b 19.61601.6]  GIHTUCOUTHET — HIT6w0TIg
CPVSHInBIBMET 2 (HauThd 0F0HEHHG 2 HHTalbhSpa. SleIalIHD 2 (HeuTHaLILL L
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(PVBIBIHENT  CFLBEHHEG CeuelGw  smewIliLB e QFeo®enmTed 2 _(HeUTdhSLILL (B,

SFFHHAHTOTE  OHHFH OFBTENHEGWD BIDPevSamenBd STamID [BIOGH HOLSTI, SHTH
AUGVIGITET GISHNTLIENL, ISHTIOUMHET 2 (heuTHEHHH N cpevld OFHflalbBH B

wryUGurpsluiwed  eaienid  SlelWBLSMSL  LWSILBGSHSH  ‘(pevdHanpl  LO(HHHTHSLD
eTeTEmILD  (LpemmeLpeVld eumwieuldl HGBUL  W(HbSHIS6eT Swmflésliubadamer. CaIhosBHaHalL L
LD LG &5 & 61T BTG ETHE 61T U&GHSSLIUL (b oy LIUIeOL LOTBBLILGEUSTED,
SIDTUEISSEHSEGSFI  UIHD 2 BUSHUTEBSH. 2 MiaSsSHS SBUY  DHDHSIBE
BarenipliLIL 60&HmSH Bev&ETHH  OBHTERIL M. Bme, 2 L6 UGH BLID
GamemiplilL oD FMIHS HOLETIL  6lenerdenennd — HITewI(H eImen. SBOUTIRGI, LD6SH
BBID  elevnid GrTuisenTer, LewTeLeUTSl, &STeLJT, &ML LOBEMID eurul GBTUI  LOBHID
&H6060T60  oIeBd  CuTSIBauBBIBETET 2 _MISHGHHD SO  WHHHBET 2 BLSHS
Qauwiu’ (Heierment.

19.67631.6]  SHBHLILFWTL GpTedw o (Haurdbsd @uieondl. goarelsd g ChTUERILTHEGW LFUamIaT 6o
Qb UGHH BHeoBmenG OB Teni(heiTend). AQIMSHAD  edlauTd o BUHH  OFUISHBEGLD
19.61601.6]  HBLILFIH6IT 6T61 HT6vIEn6M.

wpBsisms HB sGigd 2 _kugs

199760 (PBHST  (PHeUed © (HeuTSsLLULL  OFwuBmssh SOLULS, emaBliuTemLiged B
(HbsAg) Gpruisg eadymen  wplsjsmessd SbLLS  ELD. ® a1, fsmbLGeuderd
(Recombivax) wppid eeioggfided B (Engerix B) eeignid  suewiiasll  Quwjserisd
alBumeaTUTSBE.  DICWFoHHT, . .LJTered WBBID CuOMWID BTHSEHSHS DIBSHIHUIQUITS,
QamtiuTenLigerd B slydoowd Qambswonsd SWTfeHs BrasTasd BTG SbHHWT DLEGLD.

e Heleuty LHw OFHTPed HILL (pedBHeie el o (heaumsasluBL HHULFS6T 2 migluime
LI6D [FEIIMLOBHM6ENE  OBTEIBATONeN.  SiMULITEUR: BeVdE LTS 2 BUSHEH, BHWih Hemeod@Ld
CpTuISHmLSSTIL BB GEIILL CHTUNILTSHEHEHEEG IHITET SHWL S|  6leneigener
GMBHS BFS aleneTeYHEhL 6T alenJeuTss HITEHI(HHG0 DS

F15aCITamwFed GCFflaldlBu  aed FeOLlIlged, Gamuremiiged B ymlugly  ergyeummer
slamgsatar  (HbsAg) wgusmienes  Baeomrssd OFuigh, Swewm S0  SELLAWTS
wplFismas QasuremLiged B sGLLd o BusHs QFuWlLGEBS UL LD.

wjugn AHFems (Gene therapy)

LIma@Bur@s e wealger wylw CrTéwrh UptiurCarurslsd, Semshd Ffl Gguiw gChHaib
fAFmaden o enBxH1? SleTBTH 6T IOFUa SBFmF 6Taild OCFUIOIPBUTET (LPEOD I
FTHHWD  GLD. aiBpr  oevevd  HMBE CBulGLT  IBBLMLBHS  DIELESLHMETH
OaTewiL.  Q(HoUEIML Ul  OFOHEHSH@GH6T  @BuleOUTer  JLUaIme 0FasHs  SleuBenpdF i
GFuIWIeOTLD. @eiaump 2 I QFSHSI0UBHB WL  CFWeOLL B, 2 (HauThG OCFUIeHemev
allenenOumbLseflemed  Quicourenr  UBSCHTBBLD 2 (HheuTSHBSl. BuieoLITeT  Dj60ESENEL
CFeLBEHEG6T OCFHSHID UmIWTEIH @H SLSHH cpeold  GFwWeOLIGSHILILIBGSHBSHI. )
LIUEDISSe] LIBBSSHT 2 mautGh Crruisenmer, Biwsdaeaunpsd (Cystic fibrosis) wmpib
‘B$3 2 epwren’ (Haemophilia) Gureis Gpruisemens @GenliuBsHsid WwwBHGW  oyLe)
faFmauier W W  CHTHSBLOTGLD. Qu(pbumeuTer  WFLIWEd  CHTUISEHGHESG eI
Fflwurer  HFFewF  (PpedB  ALmLWITHEOTeD, gL  FHFHF @B LeV[HBGLD
BLOL &S W LILSTEGHLD. wyugm F@HFmaulsd LWATLHSHUILBLD DHelsH o GHIHsenTeuer:
‘ogugnl  UBEGB FHFms’(Gene angumentation therapy)wmpid  ‘FuEDISDHEL
fdFems’(Gene augumentation therapy) sydlwen. Bbhsd  WIYLCQUTHemen B  QFuIw
wruamldh CFHTGHUled 19.6160.med  HIMPSHHF FHOFUIWD (pewBsdh@ WwIUaml  OILHEHEGSH60
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FdFeng ereitm  QUWLIT. o emifHenL  LoJLgmISSemen (anti-sense genes) mIMPSHBH PEIG
wrugmele Geuefium emL g L QFuud HFFwasHE LIUamsS HoL FHFmF 6r6aml
QL.

o | BOF60 opug FHFMmFHGD BaFOFL U FHBFmFsG L CGuiwimer GsumLmBaei

®_LBOFeL oJuem FBFens BanFoFed JUE FBFnF

FdFenauwlen db@Ld LOTUEISHSH6I | FdFenauwlel s @b DT LGOI & 61T
(therapeutic genes) 2 L BOFeBEHHGT | BMEFCFOBEHSBGS6I LOTHBBLILIBS IBE.
LOTBBLILIHS 61360

GTQUIDL] LDMenE OF6LH6IT, BIHFH OF60H6N, | I FOF60H6T LOBWID 6lbGH  CFEOBHEHEHE 6T
Bxpmed  OFevmer  BUTAHIB  CFELHEHHG6ET | LOTLIEDIGHET O\FeVISHSHUILIB S TN360T.
LOTLIEIHH6T  0FeISHSHLILIGH MBS

Lben gl FHEMEV(LPENDBE G LeRTL&S6T | LHen Sl HEMEV(LPENBEG LIGUGTL|&61T
B HBHLILIBH6ISH606M6V. &L HSHLILIBHB TB60T.

SlgBamdlenr 19 oWiBerd (ADA) @ewpun(® OsmemiL  BIeE Ul QLT  GLHDHEES
SLOTehE  SLeLTFeT  eleleugmeD, 199060  (pHeil  (PpHeded  oJUem  FHFMF  (HGHHIeUD
SleMBBLILLL . ADA Oprg 2o (haunmsss5asdHdh CHmeuwmer OJUagmieler OGguleipliL]
OIVVFH HHHLD HTTWILOTS  DHGmBUTH o ewiLTdpal.  BpCpTurneaiseflsr o L edevieien
T QFevmeflast OFwelPIILTED, 2 67 HIEOWUID GCBTUSSBEHHE IHTTET GHTUISHHEL BT
uged alemaisemen  SiuBBTEL  OeuallLBSHS  (LPYaISe0em6v. SbHleneoulled, LTSl L
Cpmwnelsend@, GFweoLflub Heneoulsveien SigGamdler 1o IbGaied SiefdbslILL B, DISH6
(peuld  BFaSHEILWETEN 2 ulfluied GummLamen ouiBs SCID Gpmuisster  Fflwmer
HHFDF (POBUWTGLD.

v GWHmaHefls0,ADA  @empurl e, eeIb My  wiBm  AFFmF  elpsvld
&I ILIB S SH60MLD. @&l GempuThenL W  CrruisSHmL.  GFeosamen  GamenL wrellul WmHHa!
OupriuL  peowmer  GCETUISHML  OFevsemend Gamauih LHSH OGFLIWILGSBSHI. &lov
Grmuisefled, OBTEH UHNSLB HBFws Wempwins, GFwesBensy ADA Gpmumefluier o L 6jed
CFaIHSIIBSBSI-

LD LIGHD)I faFmauilerCurgl, Gpmwimeruller B85535 (HhHA 60.".Curen gL (Haei
Uf$0sGsa0UL (G, @@ ool alenjly o6l &HFHe0  eueToHsILGSBS. ADA Qprg
® BUSHBGS GPUiB OFuiwid meowmer, OFweBemsv Wwalg wyueameuTear ADA cDNA e
QL Gymemeugerd &L GHFHuler o FHalujL 6l IbCUTF. HBEHHG6T CFMISHFHLILGHBH.  BeleuTy
wryuoumsuiwed  QFuwiwiu e e, .CGurenas BT  Wewihd  Cpmwimefuler o 1 edeniel
CFVHIILGIBH.  Deweu, Fev HTeVEL 2 uljeumpeudmed GBULILL &m0 Sl Geueriufev,
wryioumsuiwed  Geuiwiul’ L abGuTema. (hHewen  ewi(hld WewiBd OFeSHHDH  GEmeien
GouewiBLd.  eTeuiDL] e euied(Bbal eTBHBILLL ADA WLemIbsmen QUIIDLISL L &H(HE M6V
0FLBEHHG6T CFIHHIUH6 cpsvld EHGHTMW BITHHIOTHS GeILBGHSH EUIGILD.

2 66  LJLEISHMmeT 2 L BOFeOIHEG6T OFashd) wwyiwed Gprevw MHIbsIwresd &f OFuiub
s ‘2 | BeFe0 wrugm HBHFws’ eaeiu@pln.  BCs GuTHn, DBSEBHD HMEV(IPMMBHEHDHES
CFeoauId euemaUlled @IF CFLBEHEHG6T 19.6160. mUF QFVSHHF Ffl CFUSTD DIBHBE
‘Den&FFe0 OJUE FHFMF sip QL. GUILLILL wJuapimels SHealSSIl LIS0SBHH DiSH6
BBOBMET 2 (HauTdhd Llai] euBens Bevdd Fobend@Ger CFasHd el (Fflwmer)
UrasHmsd o BusHd 0FuisGeo wruam dHFma Gb.  aialsd CFISHSULBLD LOFLEDIEmE,
Oupuefldt o Leds@GeT oig  Ffwumer  alsHHed  GFweoul B Geuefiumenl  SlefldSBHT
aaiLmSUILD @ObHFH  wJuameled o (huTHSIUGL UHwW  euemdll  LISESCenm®  SibmLfleir
GrTUISHBHMLSSHMIL| LWL 6VD eiFHJalener gaHid Lflwaleoensy eraLensHLD wppid Cpmureflsdd
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HHIG STGTLIGN HUJLD DT LI F & FenFUWIT6NTBH6IT 2 pFHUILBHHH CBT6ITETHSH6D M)
(PSS WIOTETHTGHLD.

swih QFed HdFens (Stem Cell Therapy)

Qu(pbumeomer  Lew  GFed o ulfldeied smewIUBL  Coupurh  SLWTH  CFevsmeT ‘Hewi(h
OF60H6T  YGLD. Aewau U  wepalLlfloydseEnd@d o LulLmald SHusend  Ceumur®h
SIML TS SHTmoenldh CHTLIHE LUITfSSH 6uHE 636

Grmpomp wBEID CHTUBB o mIlSmen BIGL 2 (HeuTdhdl aTHTHTE  HHBHIMHHIENBUT 6D
UiLd  umLsssd  Chpemeuwmer  Hpel et Hewih  GFed  sumuiFSser  allenmig ) ement.
shsmans  STECar  yHUsHHs0sTeTeHD  QuiedlmLw  Hmwih  GFevsmeT  ‘GF6d
dmenen’ (Cellular Potency) GeuellLBSHHSSBen. cpaipl euend auenj&d DIBSH@GHeNmer LB

SIb5S, 5 SbHG DI BE GBS U ACEGBMNGES 2 BAUTGD SiDATHS)
amS OFLHMTHA|D LOTHID HBET LOL HHwau Hewih CF60H6IT SLGLD.

LT 19&6Me0, B (WHhHW HewiB OF6e0 UMBHET  SHTeTLILIHB 6360, SN B(HHIENL
sewi® OFevssir’ (Embryonic stem cells) wpmib “‘apdy’ sewi®@  Ogedsmei(Adult stem cells).”
shBlemev Hewih GFevse ‘LGHSHmer (Pluripotent) Qsmewi_emeu.  SlUBYIBG, UB DG5S,
B SBGSHG LBBILD P DBHG TA@ID WSB  DYLLML  UTTFF  DIBSHESGHIM6NULD
© (HUTHGD  HWST 2 6iTeng. smPlemey  Ozevmer  uedFmer  (Multipotent)
CBTEWILMULITSAD  aIeTEIGHIGIBET.  Slen6e), LIGVMBUITET  CFe0H6MTS  OTHBBLHBILD  SHme
LUeOL HHeneu  (LILLD). &HHECHTeNSH a6 sTewilILBLD OCFsvggeaier GCoBuGs FHadbserlsd
(Epiblast tissue) &mba sHPHlened HamiB OCFe0s6l LNflH0%BHSLILIBS 636

SHHHleney Hewi(h OCFevdeT FHmew LLGLCUTE,, 2006@WL CuBulL waibhs o Ledar 6lged
QUMSBHONTSH  LOTHBBLOMLWSHInBD.  HHHMeL HBHOFe0H6T SiflauBpensl.  DIFHTeUSHl, S(HLO
BHHD OFWiULL 26 $5H60 SMel HelG UeIhH  SHhdendH  CeupiuLm  Henevenuld
OaTLIba uFToflédseabd OFuiIseamer.

GWHMSH6T LBMID  (WPHbHSH welsseiear LOGum Hadbselsd (WHT Hawi® (OEV )
STeuoTLILI(B &) T3 60T. WFHT e OQFd eLevgk 2 L6  Hewih Oged  LIfigevemL bl
St ICUTeECB  LBOBTH OCFmev 2 (HouTdhsd  EUIGILD. QupLbLITeOTE  (WSIT  SHewi(h
OQaevmer LevFmer (Multipotient) Gastemieen. Senel, 2 L efent CFpHOBB LTSEIBM6NE &if
QU SewlUTEaD WHT o ulfl Hessmen LUHNISSWD DMWLUUTESD FHEHLDa a6
WwFHF  FHewih OFevsefllelr SIFELLQUITET  © BUSHBEG  POTHTILTS  Feulll] DN
allenmIGH MBS

SHBHlenev HeWIB OCFe0SHe6T

o ol HMWB Oaeoselear WespsHwomear SHper auTuihgh UwWeUTH  searabaueisy, 6ged
ot uleoren  FdFmasenssll  (Cell based therapics) uvweu@lh — GFsvsemenud
Habemenud o BLSHEH CFUIH SLGLD. wellsy SHauiB OFeOH6T LBl  LHHHIHEm6NSF
Gangpmen OQFUIH UTTHS 2 5H6)H eIme.

wpwewsHpear (Totipotency) eemiLGeug, @BoBs G, LflsemLbs @m o ulfuler
SIMDNHH UMBWITRT CoupUTL ewL[hH OFWLOHMETUD © (HeUTH@GLD HBETTGLD.

ugdHsPmen (Pluripotency) siaiuGeug), HewiB OQFe0OTRIH LB DibBdSH, Db DBHS, HO
SIbdHG eTHMID cpaumnd SBHHGHeMe0 JgOHMID @ CFed SHIBHEHBTH WTBID HBETTGLD.

uebdmeir  (Multipotency) eemiuGeug,  QFTLIY®LUW,  Uvaudd  OFe0IMBHETTS
LTBBWRILD  Hewih  OCFeoseier  FHmerm@Lb. dBSHEHIT LIS, OIHHHHemih OFe0sel,
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0. .Curengl_(hdei1, CrGammengl (hHeil, Huyl Gym. .60s6  wBEID Geeip  GFeLH6eNTS
GoumILITL 6mL_5601606m6V.

ebopsFmear (Unipotency) eemiup SHpefed sHeni® OFsvsst @Growmm CFsdeumsULITS
ol BIb CoumIum_emL_ujib.

WG OFed eumidseii (Stem cell Banks)

adjsmen  FHHFmFsh CHemausensastas Haih OFodsment LIfH0s0HHH0, USILBHHIHE0
woBmIb CFISHH MaHHe0 pFU Umismen o e _sHBH HwiB OFed eumidlulwed(Stem
Cell Banking)eieniiupw. ueldeL Hraussedmbs GUBLLGL Sew(h CFeosmen 613)JHTevll
vweuT yBaeresd CaildHm mausGlh sl Tl B HHBG ualsGL Hyou CFed 6eums
(Amniotic Cell Bank) eei Guuwiy. @@ BUALWOGHS GOUBLUGL SHeuiG OCFssmend
Crafldgd  @EUILL  SbpUfler  aFHJETeol UWETUTL I9BESTS BB  Hewih g
AmRBHSGIW sLLIGHMHF FHH CFiHH MeubsLILBGHMBS. GWhmd LIS EGWCUTSH
BT Gamiyer  Oamouilelmbah S  OCFeosemenl LflH0sb05H  SupempdF  Cals@Lb
(popdE Osmileosmy Bss eaumaEuiwsd (Cord Blood banking) e Guwiy.  Gsmiier
Camg WLBDID DS QISHSHD pFlwened Hih CFOBEHESETET  FBHS CLPELURISBET  SLGLD.
96 gwowwb, st Gsui GmeulsHHs, URSGL 2 B  IBEpID  UeldGL  HFeud
SFwmaud WGHH Slemaled SHITer Heuih OFeHmeNs O\BTamI(BeTene.

apeudanl Slenailed Gpmul sewipiided (Molecular Diagnostics)

Cemmp  ChTuisaTes G@HhHSTMID, UFbUMIWTS  eu@hh wIwed GCBTuisaTs  SHhHSTEVILD
Wargal 9w sauiLpiged  Fflner  FHFmFHG  (PSHSWLDTETHTGLD. ungbuflw - SewiLmlujb
DL (LPenBHeNTerl, HIawiCeumddl  eufl  puley, &b uGgluTwe] FHAppi ugluruiey Gumeis
Spieyseer cpeold  CrTulsemensd OaTLds  HemeoulGubw SeawiLpsiul  BuleoTgl. Bbhs
SIS  OFHTHEOEIL LIBISET LOMmBLLSLOTIma BB BevudE S  (GBEILLIGL  Hetenlo)
SIBBEN6L. aeiBou  OCBTUISM6NTS HMILBIW  BeVHEG SHeNenIOUDL U,  GHIGO6VILILDTET, 6161l
SMILBIGHe0  Opmfled FHILURISmeT BTy SplalweoTenjseT OHTLT uiebmend  OQFuig
QU(HHMTTH6NT. .61e01.6)  LBICFTHMBSH OHMPHeOmI LD, uTedwCred gmSed  alenerrdsei
(polymerase Chain Reactions PCR), Gprgl &mbs GCpruissemLlioummer o plehdins
wHi® (Enzyme Linked Immuno Sorbent Assay) Gumeis [blbLss Seleno 2 slen
CamfleomI UmiseT  Gpmuisenend  GeTLSE  HeneoulGsoGul SUILBIL 256 &leImen.
Grmwmefulesr 2 Leled oMleBlser CaHTABILOUTHSTE  DUBIH 2 L ISGSH6T  MeUT6rD,
urdleflwr  Gure  CpTusbdseT SdUUmS S (PYHBSI. SLETT60,  DINIGHMISH6IT
CaxrampieusB@Hel  Smen  Crprwmeaiulledr o L el UAIOLHS  DIFHlE  61600T6m1 8 6NEBUL 60T
(SILJe|L61)  STewIILIBHS e Souliaib, urdseflur, meugerd GCuTeEBeel  LO&HEGmMBbHH
arewrenldbensuled  AmIBGHWOUTCs, Crpmuler omlgBleamen  OeauelliLGSHHINSBG (WL
SupPer  pluselds oiflev  GumEs alleweruler cpsold  DHEHETUISS (LSBT  SHLILIMSHD
SEUIL MUl GUIGVILD.

OpTe MBS CrTUSSELIGUTMeT 2 (fehgsimns wFHiG-ereneogr (ELISA Enzyme linked
Immuno Sorbent Assay)

b oevevg Fppy  wrHflulesr  GPEIICL  euemd  aHTLICUT[HET  DleeVSHI  IHTLIGUT(HEIT
SHTETQHET 2 6TNSHT CIFILIMBD HeWIL MUl 616UT 6IHRIITED 6ITLINSHS HEWILMSIUI  6TeUT  SIHIGUTEL
(EVA ENGVALL) wppid 9Ly Gujeowmer (1971) (Peter Perlmann) su&Guinjsenmed
saniBLgssiu’ L 2 uljBeaud OFwepedsBu eamevdT &b @®m BUF HIV Gstbm
QaremiLeugm (Positive) @svemsowir (Negative) aiaiLengsd sl o FHeajb s (pdhauiLomer
smalwns  etemevdT  BFTHenenr  alleNmiSH S B! @m BUflgr 2 Lejed o efen  FIHHe0
aFHTLICOUTHeT Senemeud Swreldsabd (Crruysslwrer HIV Osmbp Qsrewi puflear o 160
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2 BUSHSHWITGLD. aHIuCuUTHefler o)) GPUILL  aHFUCUTHET  HITWIQH6T, DTS
Gamflwneids GarerGLm Gymiier Gurems amTjCLmaEIEeT SLFwaBamBeS HRILBIUWAD 6TenEVFT
Q Carmamend SmaIWTE 2 6iTeng).

aeNgOmemetds  CaTaniBeengl oarF  FHCHBHHUILGL  rHfluled, engOmer  EmliLilesr
eIemeudFT  HFLIgelr  CuomBurliied oIl BHY  Bwieomoed  GEFIWlUGEBE  (ULLD). Bbhs
BEJFFWMBB  aTHTUCUTHeT — FmewigujL a1 DIHBCs o flu  aHileunmet  GaiTsHslul (B
alewerflwd GeuwiuGadpg.  @eleunty GFThalILBD aHTUCOUTHeT GuITHeICLed GuTes
2 FhFH OBTHULT LlenewidslLl Gerengl. aleverflung eiFloLMhHeseT supal, HHaIUL B
OpTHUNeT  HeMIEOUTHeT (ewaml Jmer  QuIThenIGLed) 4  GGemmGym  HIUSHTEL  6leTanDd
GougdlIGuTmEpLT  CFJoHBILBHMBS. OBTHUNET  QFWeOLITLLTED, BB  aleneTGILIT(HelT
2 _(HeuTeudl eISHTUCUT[HET &Hmewy SHUUmNSS  GSNIHSLD. 2 (HUTGWD MpsHHer GCapsleb
GaHTUCUT[HET  Hmewnguiet eTewtenldbamauld ChialdleHshdHed o slerer. GTEMGVIT  GTGITLIG
CrBeammadlymd  Slenailaeien  IATUCUT[HET — HTEWNgHMeNHInL.  HWILBPW 2 FHajb DHD
o quiyHmert CeTemiL  (LPBUWITGLD.

OmpTa Fmibhs CHTUISHMLL QuTmeT 2 Miehsms WHUIB

BLO&G QI(BLILILOTET  19.61601.6]  HIHI(BHEN6NT  6IeWIMMBN  HSH HBHEVHMTH  (E6VL & SHBHeuwTehH60)
P Senaled GL(BSHD GFLIW LWeLBL @b 2 L6 Geueafl (in vitro) syuieussd GFHTfsd
BILLDTS UTedw@red sgmdled alenen GFweLIGSBH.  1983-60 Gaifl (1psvedlerd (1993-60 GBTLIGD
uflgd QuBBeuT) eraiLeUITed HOSTLHE0 HILUD 2 (HeuThSULL L Sl

Buweoy FHfiy (denaturation) Buied eiiay (renaturation), oEVeVH ‘(PSHETDID  BENENILIL]
B usLLBGSSHIHe’ (Prime annealing) wBpid SiBe ‘@ BusdH’ (synthesis) siebevg ‘Bral’
(Primer extension)oigs QeuLILIBlenevemULILI LWSTUBSS,  BSGH — CapeweulilBd
QI mLEFHHET  19.cle.galleT  QUILmUSHTHH DTG  HOISHNWTET  EMLPSH6NTEHL
Ufssiubapgd. BgBe Quedy Hfly eem Guwf. — @eibemm GMmUiDd @b (WPHeiTemLD

Sl Sewpu] e Sevli QFEwLLBSBE.  (renaturation or primer annealing). &bs
(oML Qenewili]  DFs  eumily  Sevpeowd  Gsrewi®  Taq g.eerg  ULTedwGrenervll
LWSTLBSHS LHU 19.61681.6] 2 (HeUTHSLILIGSBSI.

Buiev Hfiy Pawsduled, GCeaugdalmens seveweuwimars 95°C  GQeauliupleneoulsd Fpflg GmyLd
CeutILILBSSUILBSBSI. Bsaed  Qes& lg.elang  Hais  Quiedy  Slifibel  saldHs
Aenpsentall  LNflSBg. BeelempsEeT LB Ul  19.61601.65Hm6NT  © (HaUTSHGD DIFH  eumliLy
19.6160.6]HHONTHE  OlFUIOLIH I GTB6IT. sevemamwl  alemIbd  Gelifalliugber  cpsod &
(PSHETMD  DmeWIHFH D6l SIMPBEHLD, BevHG  g.elargaler  Hell  Benipadertent
LSS Ig60  DenewibFHl BT 6iImenT. WP Aewewili]  @enpulledt B F  DleLeVS
2 (HaTdHHHECUTH  Hevenauuier Geauliupeney 75°C &@ o wisHsiul G GuTHIoTeT  SHiTev
SenaiBE Hmew HHSSILGSEBLH. B Taq y.eceng LTEIWETaD, SNSHH DIFsH UL
19..6T63T.6] ale(Hha BHOVHSBLILL (B (LPSHETTENLO B emewiliL] BemLp pLFlwenL W&
CEUWNLGEBEH. BObHFH DMLITILS STe0HHE SnIFHUled

Bm oFs amly SMWEHEHd UGHwene] SILnLF  F(HeT @MSH6eNTES  TBBLILIBLD.
ety 2 (HauTGH GILewLF  Fi(heisefeveTen eelCeuT(m LB evpujd Sp  Cprealw
Goupi' L. OxTemeveymefled  Hewi( - STewILILIBLD. Bbd HBDBET  H(HOUSBH(HLDL
HOL GLDIeUSH&T  cpeod  all(BLIW  19.6T6T.6JaledT L0  [hHeLB6T o MuUsHEH GG smer.
B5Be 1y.earLg GumsswaLged (DNA amplification) sl QuwF (ULLD).

PCR wewmiig RNA cpevdbdampisamenud OUHSSOMLWEF GFuiw  Suieuib. Bbp&psd]
HaBamsdw  ugeweszsed (PCR (RT-PCR): Reverse transcription PCR) e
SIMIDSHBUILIHLD. @F0Fwed  (empuied, fleugerd  ITEIEOHFIICLO  eTemid  GBTHemuIl
LWETLGSS  SuJ.eleneg  cpevdampiset (MRNA) Byl wg.eerg ssemmas (Complementary
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DNA) wmsprinGaemer.  Qeiteutml o heuter CDNA eureng) PCR &@ eumilim 19.6T63T.6J6umaL1
vewlLfl B,

whdaieus s pPigsd PCR (PCR in clinical diagnosis)

oy wsGmBUThEer, eaugerd CwruiseT, ursleflul Gomuiser GuraBauBe»Bs sewrLpiul PCReir
BevdHGHH S0 BBID 2 eufHBer Wsab LwaUGSBaE. GSBPIILL aumas GCrTuydbdlemul
DI LITENHRISTEILIHET cpeold Fflwimer HFFens Slefldbs BUIeVD.  eUPSHHLOTET HenL (LPenmullsd
CrTSH LTSS HHSLILBLD HIOTaDIUITHEN6T IeMILIL 26T SHH0 UeTHH, elenJFlend LOTHBMB
BarzemesemenuLD LoBmILD 8Osy Barzemensemenuh Cauig) UTJ &3l
SiewLwrenmisTaiLbdaper.  Ostsp Cpruisemenr sewiLpiul PCR - opgliuenLuleorer oiuiey
TNFHTOIHTGD. @ SUieyd rFHfuled, @ GChTuyshs STEILLLLTD BFFULIOTES DIH6T
g.oargad s,  PCR gpenp  cpsold  SieuBpliest  SHellbaieuloner 19.61651.6]  auflend Helt
&6 M WIILB &S 63TmsenT. dBSHHSHT LTS, BIHSHD, e, Hewiheul Hyeud, &efl Gumeis
whdHHe  wrHfsaies PCR (wpenmrig  cpeod  uflGsndliiuger cpeold  GHTUI  6uenBHMe6ITSD
sewiLplweord.  GCamflwmenr BL Fsefler oTHfleamens LWSTLGSHHCWT Sisdevd LelbGHL  SHyeu
Cgevdemen  puleug et  cpeolBom  Gbhmd  LUIBLusBE (el SIHGWHMSHHE  LFLIWID
GrTuwiseT o efenameuT e@LmSHE Semiplweomd. &dT oifleuter Brsg Gsmens (Sickle cell
anaemia), geordwm (B-Thalassemia) wBpid . .Llewerevss CGLremflwm Gumems GBTUISMmETULLD
PCR (pewpuied semipbg — @ill6vmib. RCR apeod  sewipfwiulo  cDNA - sureng
QL Gyremeugerd  QFTBBIBweTS  HewiLWeyd  (61.&M.ewBHTLTS LI Ui CevTHen)
SHMIBTMHIAD © S @ WHI WGHS SHAIWLTSGLD.

PCR @pem»mp  cpeotd, umiiBGeomon  emeugeromed CapmBmielssliBld  shlienu  suriiinmm  Gpmul
Gumei  eweuTErLEENMTEL  SHIEWILLULUBL UBmp  Chruisemend SewiLpiuwl  Suiguid,  (LPSH6ITENLD
Smwasamerud — (Primers) p.eerg  sevsd  (Probes)  epwuwyd wweu@GSHH  umed
&CImBTGambasmens  HMILBIHEH,  OBIHHHH  STEUHMLF6NST  &H  LOBHDID 2 L 6D
OQeueibahbaeiar UTed setenwami (oue/Guen) PCR (penpulsd sewiipluleond.  sbHeyBm
WLLB6Med (BHBB6T) gCH@ID UTL FMihd GHmBUTHSET _6TeTemeuT 6T SULD
SEWTLMSIUIGVTLD. SHAYBB  (PLML BTN (H(HHH6T) gOHEID LML FMJbHEH  GHMBLTBSHET
® GiT6NeNIeUT GTILIMSUID &I MBILIGVTLD.

PCReir nwesium@aeir (Applications of PCR)

Bm Goup o ulflsefer wruamsh CHTGHUID sTeoriuBl Caupumhaemer PCR cpsod  syuiey
CFUILIGOTLD. uflemmog e  GuBiluTs, wigell Sereugerpismet (Phylogenetics) eyuiey
s PCR s wsdwomtersi@h. &0, g, USLUBGSSLILLL  HaHsHel, 61eVIDL|SH6I
Slevevgl JOHEID LIgauoTdSIUL L. QUT(heTEeT GuTaB cpev MmiSeTeV(HbHSI SemLSBLIGLMID
HICHTENIWL  DI6NT6Y 19.61601.6]hHMENT dnl, SleNaled GLHGBSH SpUIe|HeT GLBOBTETEN EUlVID.

sLwelwed wmHHeUSHd PCR Gambeomnl usbmasl uwaBshsHeornd.  BrsHsHssens, wulf,
alpg FHgeud Cures SHLwmiseledHha L SHSIOUBILD @BFEWIT 19.6T611.6] (LPEVDHInENMBHInL
PCR Gamfeompi ub cpeold  OQubds Siuley Gauiur  (Lpigub. ®6leuTm  CU(HGBSLILL L
g.aTergemell  LwWeLbsH  1g.eerg  Cgms  oFALOuLB  (DNA  finger printing)
GBBEUTANEHMET  DIMLWTETD  STewl o FHab @ GHalwns, SLwealwed Sipialuwiedsd
LweTUBSSHeomD.  wyuaml  FESFmauled, GPEIUILL 19.676.6] HIWILBIGmeNT o BLSHSH CFuig)
OuBEBGUFHBGHD PCR uweLGamal.
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wyugm rBprulL eleokigsst (Transgenic Animals)

&ML HEWL &6 LoBEId i B elevm@Gseiler wriwed usmiLsemen GUIbLGSHHIMSBEG OCHTLHH
BTeVmIB6M60, CHIHOSHBHHBUILLL S0 (HMBHEIT HEDL (LPeDBUIed E(HHBHET.  DLETEL [Haeot
o ulfl GamPeom L WaICaBBHIBSGL LIBg, almbliwu aums alevmiGHsmend CHTBmiealss,
gy FHulevmer OTHBBHIGMETS MSHWTET, LDBIHTHENT6D  (LPIQSBSHI. o ulflsefer LIUamIG
OBTGHHEGHeT  UHw, (SEBw/UphCHTeamiul)  OMBLILIQUITET  19.6T6T.6JHHM6NT  BIMDHH
Blemeowimenr  LoJLIuied LoMBmEIGemeT  alhllw  euewiend CaHrBplelbseund.  OHBEG LOFLIGDI
wipp  (Transgenesis) eieiip Quwy. Selelsd o 6 HEOWSSILGL SHBHWL DNA euteng)
‘LomBI wyugnl’(Transgene)  eerayb, B HETT60 GapTBmIalSHILBLD A 6VBIGHBEN6T
‘wyylEumlufwed eweod wrBBLILLL’(Genetically engineered) ojsbeug “woiflwieby omBplnn’ L
o ulfiseir’ (Genetically modified organisms) siefimi Sienpéae0Tid.

wruegy WIBB 2 ulflemer o (Heaurd@G LGBl LIgH ene0sH6TTaI6T,

LW IUEDINe SDIMHL WITETRISMIBH DMSHH SHalsHHI LIflH05HHSHH60.

sLHFdWG (QuTgieuTs, meauged) CHIHOHBHHL DlevevdH CHIQUITES OFeVIsHSHIHe0
LW WwIuaDIene, &L GAHUN6T LOTLIGIGL 63T E)6n 618560

eualFld WLIBBULBB SLSHHmw, CFOH6, HeEDHH6T, &H DEV60SH (WHIbHS 2 ulflulleier
CFQIHSIFH60

JUED WIBB  HF  Devevd  alevmIGHeled DbHUI  Pellell  QUHHISEN6ILIL]  LOBBILD
Geueflir® uBPw GFwed alendsld

SO 68, e16d, (pwlied, U, L&, OeusTenm(®, OGFWWLBWTG BMBID WeT sluieumsied
LOJUEDI LOTBB eUendeHeiT CHTBmIaNSSILIL (BeTener (LILLD).

LOJUIEI LOTBBUILL L 6l60miE &6
wyug wiBpISeder LweLn@seT(Uses of Trangenesis)

e o wjauemsd o ulflsefled U GeuefiLT L UD aueIFS CFWEPDBHMEMUD HIBIHA
Oameiten o _Hayb FéHFH aUTUihHSH SHANWTS LOFLUGD LOTHBBD O 616N,

WJUg®  TBBL  elevkiGaeefer wIYL usmiysemenr GCwbUBGHS o FHF B Lo6T &
Crmuisemers Lflbg Osmetenajd SeuppdB@ilu yHw FHHFma (weopsemenliumn  SLuie]
Cauiweb o Sab BV THflEeNTas OJUED IBB  aleVEIGHH6T  al6ThIE s eIm3eT.
UBBIGHTWI, Sisvemaoy, BiwsHeE euppdl (Cystic fibrosis), sgeummi#l (rheumatoid
arthritis) wppid a8y oifleutst Qrss Gsmens (Sickle cell anaemia) Gureiz  wels
GBTU1B6TH STt 1060 B LD LIl LOMB LOT &l @HLD (Transgenic  models)
2 (HeUTSHSLILIL (HEIT6T60T.

LD LIGHD) OB allevmiGH B Olsmeni(h 2 _BuSH CeuwiL@D L|J SHRIB6IT
LO(hSHSHIUSHBHIMBUIGILD (LSBT LILIGTUT(HHMETE  O\BT6mT (BETTeTe.

shuydselear  uTsIsTIUSSEImwmWE  CarHliugsBe@  wjuagnl  IBB  FHiewi6L60H6lT
LWIETUGBSSILIB S STB60T.

BEFSHSIHHTMDUDLIL  QUT(BLSmeNF  QFeDibd  JUamI  OTBHBLIeTEH  (non-transgenic)
allevmiGaamentl LfGFTHHHEUTSH, Siemer DIIGUITHETHEHSHGF W  WFUaDIeNal  CUBMIHHSTEL,
o auifHmet GHWUTHS OCBTEmNYHHHMSUD, BEFFICUTHETHENTED DENeUDH6T60  GBLBLD
allenemeysem UBBILLD SIWiUL L .
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o TS SleTeaIUD HISHMSUD GCIbLBSHBHISBSWD, LOTOFID, (WL ML &6 WBMILD  SHlbLier

(oully) o BuSHHeH@SID, WHbSH aTHILILSHHaTemwemll UfCFTHUILSBGWD FLIWIeOL LOTBM3IH6E0
(WPSSHWIL URISTHBBISBSI.

o ulflw elenenOumBLS6iT WBEID SeuBPlar Lweiset (Biological products and their users)

e o ulfleaf b phad  GQupLUL®G  CrTuiseT  aumpeT  Hhsdad, CHTUISEHHEG  FHFmF
SleMdsad LwWeLGD  urmlser ‘o _ulflw  elenenQUTHL S6iT st ILHLD. P hFGHDBEI
(Antitoxins), ursleflu wBBID emeugerd HoLILABeT (Bacterial and Viral vaccines), 8y&s
allewenOummLset  (Blood products) wmmid emryGuomer  eugsmm  (Hormone extracts)
Guneiper Fev 2 ulflw eflewenr QUTHLH6T HGW. EOHHE OUTIHL 6T HlewamUNH6T, SHTeuy
CFeLFHeT Slevevdl allevmid OFeoser Gumep o ulflsemend Gamewih o ulflwesTsd HI' LI
wempuled o BusHd  CFUIWILGS GBS AouBenp  UTUTSHSD  QFWieugd Fml  pevHImB
WOBHSIBENET  LUIUTSSEHMS @l HIQEIDTELD. AHpmaw 2 ulflw  almenOuTHL Sener
wrug pICFTHme CHTHOHIL LUSHH 6T cpeod, Cohemeuwmer Gumrgk o BuUSHH OFUIgH OsTeten
wpgub.  fdFems yrsmser (Therapeutic proteins), @menmpll Lgwires  eSFUOLTHL S
(Monoclonal antibodies) wBmid shigdsst  (Vaccines) Gumeis  wev o ulflw
allenemEOUT(HL &6 LIWTUTL I9BST6T @UiLHemevll GQUBMIeTeNel. LJHHmIG6T HeoLILTSHISTIL] LOBBID
WHHSHTERSH  OHTHBFTMEH6 6D o ulflw GaTeom ualwed LJLldlemw gBUBSHDHIULGTTSI.
auenils  (pempuled o BusHs GFuwliuGy  aBTIeLTaIEEHD, ST SEHD  HSHHIeNSH
CeTHBFTMVEE (PSHeTenowiTarenel SuGh.  WwBIGsTHbme anmGreaisenTer E6IgeVl6r, L6Nd
auenT&d  LBmID  welsh  Se0. .umeorslLeolllen Cureis  wpIGsTdemall UismiseT HBOLTS
SHlemL Pl et

al(BOUSHSHD LIShemen o Busds Geuujd o ulfu ealmearsesisents (Bioreactors)
ANeVBIGH6T  LILIGTLI(HE 636 CrTMILTHGLD  ardHTICLTheT HTewigseEnsd (Antigens)

aFTeF  GFwedu®B  QuT@mLaGer  ajlummerset (Antibodies) eremLGLD. BauBens
2 BuUSH) Guwud 2 uflflul AlemETHELIHENTS  OJLUEDI  LOTHBBLILIL L a1l60mIGH BH6IT
LWeTUGSSILIB G360,

UBpICpu) ddFms, BswCHTUI FHolFems wBBID o miny wiBp BIrsefiy  Guramsumasled
LWeTLBL @B Lwites  eFfiourmlast  (Monoclonal antibodies) Gurneiipenr o ufifl
QamPeBIL Li(empuled o Busbd OQFuwiuGdeamer. QuBama Urs @Uolumasst (Natural
protein adhesives) aigiuen BEFFHBH, o ulfl HosabE o deMED, SfSTE GHIUISSML Ul
WhEFalBD Heteno OsmemiLamaum@h. e HemgF BTf (Tendons) wBmiId Habasemer
BDwenibHab, LUBGWe»W BHIlUaD, 2 enLbd 6IeVIDLIEmeT FITHEHaID  LIULIGHLIHES eTme.

aflevrig BaeoTdED (Animal cloning)

o alovn@ BITHFILD aailG @ 2 ulfluledmbasl WIUTHS L o ulflsmenr SuiBms (LPedB
DLV OFWMemE  (PpdBUIEd o (HUTHGHBHI DLGLD. BuBmaUled L o uliflemmisel
BBVTHBLD 6TeId LITeded Beamioumebs (pemmenwl GoBbsmeiasmser.

2 ulflw  OsTHeOmIL LalWelsd BBHOTHHID 6aGiLGH 2 ulfledul 2 (HUThGHaH  DIEV6VSH
CF60H6MeT  [HBHELVDHMET 2 (HAUTHGHUFH — DIGVVH  19.61601.6]  HIGWIL MISEN6T 2 (HeUTEHG 6D
(epev&Hamml HhHELTHHSID) FUIBOBS GHMBLILISTGLD.

guwen afeowl  (lan Wilmat) wppib GaswiiGued (Cambell) eyf@uimy 199760 (pHeir (p&Hedled
Lmed  (Dolly) eemid  (wpzed umerlgedw  (GFDLB b)) BHOTSBD  QFUISHET].

(PMSHHBST  HabauTuley LOBEBID o Us[h  WwiBE  OHTHeOHIL LSS  cpeod  LOFLIG)
MBBUIULL  LTed eieid BH6L OFbws G 2 HUTSSUULLS.  (WIPMLSIHBST  6T6TLIS
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ueLBeup OFe0BEMeN, HFHHemeN, 2 MINILHMET LOBEBID (PauTs, @b 2 ulfledul o (HeuTdE@GLD
QH OFe06deT FHBETGLD.

OamenLwiell Gy g (ewe) Lmedly CFeS6T (2-Led CFe0s6T) SHafemlILBSHSILL B
5 BILSEHGHEG o2 ewieyl Lol  eweudbsLuLl LG g  GFe0BET  GUIEOLITET  GUeTTFS
SIML WMDY 2 _BHS [Hleneven! SIMLbHSHI (WIPmSHHBmIL GUBIBamg. Geubprm ©G&Lbions
g6 WL GFe0 ((wLlewL) UHEsGHsIULEG o s CeuelCuBpliuGdleamg.  Lebtely
2 BHF [Hewev WIPOF WBWID 2 L& HHHW WL 6F60 SJeniB  Q6IenewThSUILL L FI.
wegeeder  Geuelwems FHmssslul (B o L smweaudF &Bpsl  Sewi.  OFe0  Brewi(BLd
RISl bSILLL &l  WIgLFaelar Gealaflwmp FHnHEHHLIULB 2 L SHeveudF &Ml Siem 6ge0
G Gl L gl. @6ty  @aslewenhdh  OFed  IfOHTMH  GFbLNS L iges
smUenuuied uHCauBBUULL &L  (UTLMSSHSTUI) MbH  LOTHREISEHSSULIET “Lred” LIBheHSH.
Qb (WHHSH elevmF ST LOTPUTLMWHS 2 L0 6Fe0eded(hhdl HHBIHD HESe] &6ns,
BBOVITHD (PmBUTED (PHET(PHEVTEH 2 (HeuTdHSLILLL alevmiF LT LG LILLD.

all6UEIG [FHVUTHHHH I [HHIMLOBHEIHLD HEMLDSHEIHLD

o whHHA UfCFTHMBET LOBMILD WHSHIN UITUIFHLTTTHEHEEG [Helenld LS GBS
GBSSIUSH SlenBuiled LTSEISET OBBID GHHSHISET 2 BUSSEE 2 H6 BB

Hewip OFe0 oumuFfloe (Stem cell research) aufBsmendng.

allevmid LoBE@ID Weld Fwed (LPeerGall] HHeoToHHSD 66ailg 2 uliflul 60 SHEMLOSHSHT6T
FOUTCUTRNSHI 61601 BH(HFHID GTB60T]. ®F6Fwed, UfleTodHme LIB  AaISHCSHTENS  BBID
GHLDHIENEV LG 60HHD HTHBHHMSH 2 _WILTHGD 61608 H(HAHIH 6360].

BBHEVTHS CFWIEOLPEND SIPILOTOISH LOBBID 1leNeOU|WTHSHSI.

®F OFweured alleVmIGa6T LITSHILIEHL WLD.

UTLmaSHHTU 2 _ulfleer, egljwempwns CasBaend@ L LGUSILST  [HH6OTHS  all60mIGHDH6l
Grmu urTHiysE o Lul® o uilf @miy aisbd gBubdamsal.

bHOVTHS  alevmGaeie  GempFFlenl o aUiLSHTD 2 L60 [Heveled  FoJFld  Gauiw
Beuemtigu|eiTeNg.

Buieouner  alleVmIGHMeN  hHEOTHS  aleVhIGHeT  alenjeurd  cplilemL Uil er,  CuBGBTy
o uifleowel.  @GBHS  BeO(IpmLUWIdITS o 6tenel. (@b LFgemer  ‘Lred uleud
STGOOTLILIL L G.

hBHVTHES aleVmIGH6aMNe0 LoJLSHCHTeNTmIH6NT CHT6imIs iIment.

o 90% GuBULL BHeOTHS eVBIGHH6T FhHHMUW 2 (HhauTdsd Buieors weol BulflsernTalemser.

smwer  afleowl  BmIb  CaUEUed (WHHEH QFwp Sl ger 227 LFeHmen 227
2 Lam bHHIW WL 0FOBEHLGT QROBIMEIHHI. 6 BTLS6T SH(hHeUeFF @ IN6r
29 QUaTIHHBHMET UTLMBHSTU S HLMLUTD LFHSHDHery.  SeubBpsled eeiim Lol BHGLW
‘Lmed’ wre o BusbHSHuITersl.

‘wyusml CeuefGumsd’ (Knock out) eeiug @@ o ulflufsvieien &CrmBonGamibseiey geiyl
Slvevgdl  SIHMBE  CoBulL  wFuambsemen  FHUGUTSulwed  euruieoms  GFwIeOLIL
Buieomoed CFUIISTGHLD.
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o FMhd LgFFamearser (Ethical issues)

edleumen L(HHHIHET, ST WGHHSH UDRIS6T WBBID STUISHE6T, CHTOWwSTILY SHmer OsmemrL
Lulrser, GBTUISmET  (GHeWIDTHGHID o 6T6EHJ (PdB  LOBEBID  SIHS  6TexTenldemnad Ui eoment
(PTEOTHET S FLaBB QFFNHHHBEG 2 ulflul OFHTHOHEIL LD CETemLwns HhAH([HHHBSH.

BonaTear  (phHW  FMyewid  Beier o uliflu QBT LUSHHST  QUBLUGE  LOJLI)
MBWTEHHIL 60T CFHTLTemLWIBH  SL&SHLD. ASHpmawl WUyl BB Gerd  yflwrg
allenenaysemen  gBUGBSHHIGOT 6Tl  1DEFET  HIFFLILBHS SIBEI]T. 19.6T601.6)  LoMIGFTHensD
CHMPBIL USHSHTL 2 (HUTHSILUGBL — SHaldhHaieny  Oamewi  Hlewamuifleer,  eeugerd
GureiBeauBens  HouanbGHmBauTsGaur  9evevd  CeuewiGOWICBT  Gumy  GumeBeumsleL
LWSIUGSSHL  ChIbeHTe0 GeHmTBmI ChTuiseT Slebevd Guwed Gurflenel gBUBHHID eTaIbLig)
wéHeflenL B Hlevea GBI arliLguIpUTIeID  Sb(penpuied G JTH6T  (GHeDBe, LIUIGISH6IT
SIFBLD.

o ulflw Ggmeom uaiwels GCpPi(wenpser (Regulations in Biotechnology)

oyiwedy wmppiLlL o ulflsefear  (GMOs) o BusHs w@Bpid o ulflu  CFHTfedmI LIk
uITHL 6T ear o _BusH, alBLIeneot LOBBILD QUIT(HL 6T SLFWIenel oo
OBBI(LPmBHEHSHGSLLLLSTGW.  wyiwedy wiBplulL o ulflseiear o Busbal QUM semer
SHUIoTs SpUIaHEG 2 LUBSSILULG SpeuemliubhdHdleud Seudlwb.  wgliluwedy omBBriul L
o uiflaemen oL WTeMIUGSHS, UWSTUTLH aubl(peBsehdse gBu  LweauGsHsd  Couewi(BLb.
B5HS OBBI(LPeBBHEIT D& 61T o_uliflestmigseit LOBBILD FBBIF GO0 LITSHIBTEHS
o HaumSsUILLLSTGWL. SbHw 2 ulfu Gsmieplu OpPiiuGss Swemenwid (BRAI) (Bio
technology Regulatory Authority of India), wyilwedy wrBpiu’ L o uiflemer o eten_dau
o ulflw Gamfsomi uaiuted eufl (GMOs) o _Busbdll QuTBL ST UweLTL L CBBILILGSHS
o _(HEUTHSILULL SILILITELD. DbHUW  UDTHIHET,  GHHene0  THBBL  SBBIFEHL60
SIMEFFESHE  Sepmsuied 2 siem  wryuGuTulwed Uiy  Gupwd  (Genetic
Engineering Approval Committee - GEAC), pi> Briliged ogyriGurpfiuiiuied @UiLgHed @ (pLob
(Genetic Engineering Approval committee - GEAC), pib ®miligsd  wgytiGurpiuiuied
2 BUSHHL QUTHLSEHDHEG RIS DleMebGHD Wl GWb. WEFTHT gmueTeSLILL L T6V,
2 ulflw Gsmbed mILualwed OBBILILGSHSH pDETLSDHET  SHWOTLILNFEUTRT  HBBIFEGHLO0
wHII Gs G  (Environmental Appraisal Panel) GurpiiGubB@ib. Goguitd,
SIMOFFERIBEHDHG L uleomenr BRAI GQgwsoturdGsenen Gupumiemey Gauiujd SieniolienL
o (HaurdhdL  @CFTHT  (LPeTGILOTLL S TBEI. o uiflw Gamfeomu o BusHFH QUL &6
wBBID o ulflemen  FWHTWSHHISGH6T HIDWSHHE0, DleuBmler  LweTUTgeT  LNedTenmL L Lb
oefiug  gdwer  CxrFw o ulfl  Oamfleomu  GeomrFmend GO LIBIGSTfles
LIeuofl B 61TIT(GH1D. FlLOuguner et dl  mHipleuenoren  OBMILLGSHSH  Sewwly o ulflw
Camleom L o BusbHH  GuTBLHeT BB o ulflesmeniupy  oITUIFS,  @BEGLS,
Gures@arsHad BB o BUSEH  guEwarBmB  CBBILLGHBHIS GBS omBlev o ufiflul
OaTfevpl L @Hmdmeaniys @ewwd (State Biotechnology Co ordination Committees -
SBCC) wppib wreu' L sjenalevrer @uwmiser (District level Committee) sydlwen GEAC
5@ o ol Ufleuereur@Lb. Poeuer o ulfw  utgismiys  Guwd  (The institutional
Biosafety Committee - SBCC) wmmpib wreu'L  syenelleoren  @pwmiser (District level
Committee) gudwer GEAC & o gel Ufeuarteur@L. Poeuer o ulflw  urgisTliys
@wwb (The Institutional biosafety Committees - IBSC) o siemifled  suiflpemmpasener
BEOL(PBLULIGSSID SDIHIOLIL  SLEGLD. WyUem  WIBBUULL  QUIBLSMmeT aJSHHdE FHWLMTS,
GupaTaled LWETLGSHS Siaind) SieMiugl, alpluSHBEHBL  OILLIGILITHeT  wriplwenoliL]
Bemmwieyb@p (Review Committee on Genetic manipulation (RCGM) afer  Lswilwm@Lp.
IBSC wppid RCGM gidlwienar  10&  (1pshdll  SHIenlUEeMT@GD.  SauBenns  HeulbmeniliLg)
oyyueuT@meT @liged Gualer (GEAC) Qurpiiumgib.
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2 wiflw Oxmed HILUATUWE HEOBUTHIH DIHT OLIHHHSHSHSEEOID OBBILD LW6THH  SHTenLD
SlpliuemLuled  HaldHHealGuw  ueLGaup  FULF LRSI  HiFoudbaliubaS aipgl. 199060
o ulflw GampsomIualwed glempwmed (DBT) GeusfuiL i’ L wpiGsjdbmas 19.6168.6]  LITSHISTLIL|
QUPBTLIY  (Lpewm&6T  oJLUGuTBluiweomed wIBBLUGL 2 ulfleeT OHTLTUTET  UITUIFF Hener
2 FLSHWSTGHD.  BbhsH eufsTiy (peommHel, 199460 GCuwed HHHH WSS LS.
AhHw  wmHHe PTUIFSCUTmey BhHw  Geuenmewst uITUIFFIGUTemeu, SiPlalluied  LOBBID
Campevs mUIFFHN Cuyeme SL&uleumndes

FLLLILIQUITENT SIeNLOLIL|E6IT
1. wpGsismas DNA eiBersmens @uwwbd —> oi8surgamer (RDAC)-

2. Popeuer o uilflw urgismiys @ewd (IBSC)
alpULSFBCHBL  FLIGUT[HET MBSO @LILH6L
Bemmwieys @ (RCGM)
oryUEUTSuIwed @lised @b (GEAC)

wrplev 2 ulfleaTfled mILaluwed ]
umdamen iy Guwwd (SBCC) TemilLIL
wreul L sjenaleoren &b (DLC)

o WIflleGunmeir Oasmeitens (Biopiracy) eieiug ‘Leteml(h  BpleueEiGeT  OBBID LB
SIMLILE6T, BTH DIeVevFH odbdeler o flul SmSSTIOEN, SULih gHID  eUDHBISTLOE
o uly euenmiGemen LWSTLIGSHHIMUSTSWD 6160 6UenTUINISBLILIL (BeTeng.

2 _uliflued LOBmILD LO(HSHBIUSHSHINMB GuowbuLim Lmed Gxpaimib SIBLOFT
Urssemensements LBy ugtug o uly opelwed (Bioethics) eremiupw. B w®HHHien
O®meiTens OBBID HML (IPMBeDU! OFHTLJLLGSHHIDIS LUGLILUTUIR] DLEGLD.

UMygpdeemen o ulflw Gamhed mHILUalwe gGempulledl &S Qumigd  alBUuSSHBEsBL
oyyieuret  wrBpslwenoliy  Wermwieys G (RCGM) omssdanisentsd CoTem(Beengi.
19.61601.6]  LOBICFTHMBSH OBHTLHOHIL LGHMSL LWaTLUGSHSH OLbwene| HHH 2 Bushd Gauiub
QampevaniseEnrsd o fiid Oupleugs OsmiBatee (aenjFdl WBBIL ORBILLGHHIHEN) alld)
1951601 LIg &S LTWILDTSSLILL (HeT6ng).

2 v afsss Swollar  (WIO) guubsiug oplesny Cerssiflenn  eufsdHssd e
mBOWMILSTIT eTenid (pewmpuled @bHwm, smifleno allgh 1999 o rur uedGeum SipSleysmiy
Cardhaiselen WsHTar FlL algddeied HHHIHmBmensd CFUIHleTengi.

wyiwedy wrBplLCL o ulfisemmed CpflLdampuw sudgiser (Possible threats of Genetically

modified organisms)

o wyiwedy wmpiule o ulflesen  (GMO) eemiuGL  wyylGuTulwed  eufl  TBBILLL
o ulflset  (GEO), eueniibs oBmpId euenbd Hrh@s6Med Gouenmemionio, euaTHIHIeNM, HFCUTLD
o uflifl euenyliy, e uflflwed &6y BWID FBBIFSWe0 Gosvmewentd SLSUIUBMIE0  LMISTHBB
2 (HaUTHSLILIL L GTAITE)LD. BmbHHCUTHID  CouswBOLGICBT  IFLVHI  H6U6TDESHMBeUTHEuT
wriweoy wIBBLUlL o ulflesemer aBBIF@GWede0 alBalsasluGGUTs Fev Fwwmseled 61
GL60WIL ANenETR|HEN6NT O 6uoTL MG 63TMB6MT.
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oy iwedy wmBmrLLL o ulfleemmed gmuL  euTuilieiten @)L JUTBESIT:

o LFHw Svevgd OCamu  HrGWIfssT LB@ID  CHTLSHBMENT 2 (HEUTHG6ISI. LDTLIGI)
wompiu’L o ulflemend  Camewi(h  @Derddeoli]  GFUIeUSHET PO aUMDHEH  GU(HLD
sugulflsefer alemeneysemer Gaib GTFLMLWF GFUIH60.

FBDIFGHLD60 [H6VLD GeuermTemteniD

FrGUITasesTe0sd GMO-6d | WyLiluledy rBBUULL | SEigully BFGLI
o 66N BEFSLIOUTHL S6IT | LOTLIGISSEITE0 QLML B (ETL_ 60T LOJLIWLIGOL
Bevdb&060T o ulflselt | 2 (houTdbalL{BLD LT SMmIS6IT | LommmrLL L o _ufflser
DBBID  GDHMeY  eWILevlD | LD6TSET SIOES] U | Bemenibal FSHiGuiid6isresed
LA waBsled aFToemn alevhIGHeMed  @eleuTemmW | BerdHoHTendulled HEFSH 61T
allenereySBemen allenenall s G UfletTiogen g
IBUBSSIAeTBe. BHBHT60H |60 WyUlwedL| | JBUGSSHISBTBSI.

15011571 ) V> W0 (Y | W (T (T 1 1
g eaalsd GBuibBsEnD
CaulwLBeugle0mev.

FBnslevnmiss e1h b &lemLuileoment Lo LIGu0) LOTBBSHSHCUTSI | LoFLIWIEOL LomBBOUL L
HIHSFCFIEMB  “Hreuyd | GMIUILLTeNymeL alenSHH6i 5] Quiflu
Gasoied Sy’ | ULSUGSEILGL  Gpm | o uljHesmspL L
wyLEDIBSmeT LI @iy | STHTEuTheir SmL | BBIeueIhISeT  FLL LLIQUITesT
afl” GTEmILD “Ubsamer’ | IBLUBGSBID LOTLIGIS 6T, | SHevilflenip (&TIflenio)
SHTEUT MBI 6N Gmmul ®_GUILMHGLD | Heleanss8% Csmeni(heiere.
O _([HeUTE @SB, U slefluImIgener UL
GUTUILIL|GITET .

SnIGUflse, SHENGIH6IT | LDTL| rBBUULL | SHEIGUITH6ETe060 ST
LoBmILD GuT 198 | LOTLIEIISS6iT Slle] | LBBID BHM6E61&BTe060
SHTEUTHBIGHEME SIPLILSHTEL | LOTBBLODL [HS aHIUTITS | a1y 6T6oT oYW
o ullflw LeOaIMSS | BL TUTHSM6NT gBLBSHHEOTD. | aulgeukisereD, LOJLIGHD)
HeitenLouled a1gJLomMBS LOMMBBLILILL o _ufiflser,
SHTHBLD  gBUBS GBS GeuenmenitemnLouiiev
BDLUDBISMET _JBUBSHSHILD.

® [Qoudaled BeveuTs FBmleTmisenTer Loawieniey euTIPD o ulfleel, ShGOFUIWLS HTEUTHISHET,
LpeneUSeT LoB)ID LB alevmiGaendE 20w alenernalddHed

o ealeusmw/Geuenewst  GHemey  WeWILeD o il 2 ulflu  FPHTWHHBG S uwml
CFu1560.

FBplenn  LeLUMBSH  HEIMID  DIGVEVHI  FBMSOTRIBEHSHESGHETENTE  OFLIUIGD  LIGOUNSHEMLD
apFweappied gfl QFwiiuL Buieorsh @UIPLI] SIeL6VH! LOTHBBHEIGMET GBLBSHIHIH60.

walld HO@IGES aBirar GLIUTGame JHLBGHSISHEO

wriwedy wrBplUlL o ulflemen &BBIFGI0 alHalshHTe0 STV HTDHHID HTHHHMDH
JBUBHSH60MLD. goaaiey, Sleuauiflest Ouma®, eoammmal, ugel, Feo GpImseaisd LB
o Wiflsefler 19.61601. @led HIMPHS LOTHBBRIGM6ET GBUBSHL  HewiL HTeod  BFHeweuliLiBib.
wrfwedy  wmBplul L o ulflser sBGuUTE eum@pd o ulfleefed LOTBBEIGmeT o (HeuTsha
SIHST  cpevld  UHw  FBpPemisenen  © (HeauTdhd  FBBIFGHWMeL UTHBEF OGFuiw  Buigyib.
BHHG BTTNIHIGBENTEL OEBILILGSHHID SpevevibHern yiweo rBBrUlL o ulifleamen
FBBIFGHWe060 e ILIFCFTHMNDHEGH DML DEflILHeD WHaD HEUIDTS 2 6ITET6N].

o ulfw urgismiy eufiwenpaser (Biosafety guidelines)
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wyiwedy wrppiu’L o ulflset (GMOs) euenjsdd uBn smbHEeT Lelwenalsd eueTihH
aumusTed 2 08 &aETeT Bipeuend (WHO) 1991 b euemi o ulflu  ungismiyssis
(pemB  FIIT Lelld GH(HHM6T 2 (Ut BEHG1) FBBIFGI0 o ulflemen alGaldbs
“getamious GBUIG’ @aemp swnfieseteng.  “oyyueursluiwsd w@dmib 2 ulflu Ggmbed
BILUauwed uetem . ®  ewwwd”’(ICGEB) e uffw  utgismiy — GO&TLjuts  eipld
UpFdemaisendGHdh HJ6Y LBBID FBBIFGLD gl ulsd o ulflu  CFHTHeomIL Laiuled
OHTLT uweur®h Spdwereumpled (PHHWL LURSTBBIS GBS,  Wwealldh SSTHIID  HBBIFEHLD60
wBpib  Geuenmemwtento  SyFwieteumpsled  wrilwedy TBBLUILLL o ulfleeEndsTer  SEDISWITED
Careipid @ jgur®aset  umpl ICGEB suemevspensdled  oiflweomtd. Cah alemenals@Ld
mleweUifleeT wBmId  wryl  Gumpuiweorsd @ (Heurdslul L o ulflermiseT  SElulaTeBem3
2 BusHdH CFUIHe0, LWETUGHBHIH, BBEHGWLE FuiHe0, gBpiogd CFUIHe, CFLIHH60
Gunaipeumens S BLLGSHSHIUSDBHTH,  1986-61  SMBIFS60 UTHISTILY FLLID  HOIHSG
QUPBIBUETeN  DIFEMHme LWLSTLUGSS GbdHwmelsd o ulflwu OsmPeomprus semp (DBT)
“rDNA  utgsmiy — end(pens”’semen o (heuTobduleTeng). Guomanpiw  eudl(pedBEHM6N
BEOL (LpemBLILGSHSHINS  WLBDID  SewidTeniliugl ‘o ulflwl  urtgsTiy  Bpeueid &S S6N
(IBSC’s) “elmplusanCasnu  wyylitunener enswmend Wenmuieyd @wdsen (RCGM) wBpib
FBBIFS0 WLBBID uaSSHIMB  SiMFFsHH  ILL GuTPluiwed @lusesd &w (GEAC)
P WeTeumnslen  Liewfl&erT@Lb.

ofleysmy Oensgifien wBpd urgiemiy (Intellectual property rights and intellectual
property protection)

AuieduTLSenTer  afl(hdh HeTeUTL g6, Hleo CUIRIB OCFTHHIBMETL LTHISTEHS BT 1960
LUev FLLMIG6T [HenL (LpeBulled o _sierent. @mar  Geualuled LjeoLILIL &&nlgULieT. UGGV,
BB QFUIWINILLL.  HIeNTaUIfS6T, STeUImIS6T, alevhiGHeT WLBMID euemlsll  CUT(HL BHener
2 BuHFH OFuiud TP I UGS GUTEBeT (LPIHMWLWTS DiBley FTIHSHUTGL. BHHS
QUT(BL_SHemer 2 (AT S UIGIT DIGVELS] SHeWIL MBIbGH6euT SIIEUT(HEHHG (P
o flenwwemL weugmeumy. @55 BeYsT] CFTSHHBEHSGD BHTLIYeD FLULID o (HeuTdhslul (b
UTSHISTIL Dl SBLILBGSBSI. gOatenleyd, Bemeau Oleuefulled yeoliLnsh OCFTHaHIHeT.  Goevid
05598 oPoma LIBheEE OCeuelliuGsseug yUHw SeuibLligl] WLBHID  LgHIenouITeEHenlsELD
ol  CFUISSIBGI. Bobarer  Na@mm LG gL o flww 9e0e0dk ST  6lenid
LWSTIUTL BT SMBHTeVS  Halwflewd Q@G LD. glLmser GCxpdw oemaled LeTem B
Slenalled  SIeIIICUTEH 2 (HeuTSHLILIHES 6360 ® (HoUTHSLIUGBLD LsHw Uul]  euemsHEmHD
ofleysny Gersaifleno .  Ba STy sn@lwreTisaiear o flenwsst (plant breeders
rights - PBR’s) cpeoons LTgisTeslILBS GBS SAymp  Fepsld  BDID  elleugTulseren
ruufed Lsbeuendmo OdmemiL Fpplernt Lweur®, wIuwed Spsle] WHBBID UFTBBLD LML LILY,
urgisTil  spdweaumens PBR omssfisdama.  smeuy F1@uQwmen] @geuem @6060Ts
UHW  FHTeuy  eaumdsmwl 2 _BuUSHEH e osTRSHHT Deldsliubals  “oleysT
Qansgifleno”’(IPR) wppid “urgismiy” (IPP) sy@ib.

smifleno, uHliyflenw, euemisd @Mluih Cureas LGB aufldaisd SSleyaT CFTHHIH6 60T
o flew LTSHISTHSILBH GBS

amiyfleno (Patents):

QUTmHEMTHTY  (WPSIHWHGHaUD  euruihgh  eewienmip o ulflu  GurpL selar o BusHHenw
o aenLdawgl. o ulflu esmhed I ualwed @b Opflalued ouE. o ulflu Cxmfed
B Ualwed o BuSHH  CUTHLSET LBEBID  CFWEOIPHBHET  SpBlulenal  Hewt(BLIQLIL|SEMH6IT
S|LBIGLD. o ull(meiten  gnpibenTer  HlewieniulflaeT alevmiGEeT, HTEUTRIB6T, OF606UMBHEIT,
CFedL HIIEIBILILS6T, LlemmerOB&Hei, LJUamIbH6T BEID o uilflard 0HTGULID o (Heum@Gb
BuBms o BUSHHL  CUTIHL ST  (PHaleney LOBEBID SFewiLmd Heneo elenTdend LOTHBB
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2 BUSHH  QUTHLSENTRT  HELHABTEL  WBBID  aTHIUCUTHLH6T S Fwer 2 BLSHS
QUTHL H6Med SILHIGLD.

ST peoalT  eTggdeir LB 2 eudled  10005GWD  Gu@Bul L sTUyflenenwl &6t
BHTHH0 QBTeRIL. HIBATULIGOTENTT  HLeuT].

Lf$H0HBHHH0, FHHBFHH60, aUeMTHHe0, UFHw, eeaflw, OFeve] wedeurer o ulflur omB®m
CFwebmaT BmID 2 ulflul CHTPEIL L alemenCuT(HL Semen o (Heautd@GHeo Gumeimer o uliflul
Camped mILualweler LIeOGaB OCFWIENH6T SEGLD.

meu] HBLIYSS @b CuTmemer o BusHd CFuiw, ealBuser GFUIW LBBID UWSTLGSHS
SPFTeL  GUILLILL  sTeod  (Buwedunas 20 SLeWIBEH6T) 6Ued] (P 2 Flenoedul LGOS
aupEGBs ariflenw (patent) eidLBTESLD.

by FULOUQWTET SLeuenld HeuibLUlphHau] LBBID HeuiBLIGSHHM60 LTHISTHGHD 2 flenip
BBID  FEIMHBWTGLD. saniBLUglLmenysaier siger o emipli], GCBHIWD, SHHIHHB6T, (WHeSH
S FweareuBpiBCsBL  Frmer aumeutul Henldbd aufl QFuienBsh sTiflenwuier GBToHaLOmEGLD.

sriyfleny QUBS CHmeuwITar DiQLILIDLS HES D H6IT

SeWIBLIQLIL] LSHIENLOWITRIHTHID LIWLIGToNSHTEAD B(HHHe0 Geuemi(hLb.

2 BuUSHH QUIBL ST UFHw SeuipLlgliursad Weoihd SWTfosd SSHHHITHOD  E)(HEHEH60
Boueumt(HLd.

sTUflenw  aflewieniliuggled seuBUligi uBpsiul (e elendspd BHmeHHe0 Ceuemi(BLD.

198060 (pH&T  (WPFHedled  sTUYflewo  Oumm o ulflend wyyl  GuTlulwed  TBBLD
QFwiwiu’ L urseflwreurer &GLTGwTemed LwLm (Pseudomonas Putida). 1971 b
a1 Cuprffluwly Siebd Corser FHaEJaTHS 6IaILITTED BFH 2 (HeuTHSLILILL Gl

ooyt Gansaifleno euenfisd (TRIPS) OamLjurer sl Lew Blijewiud wBBID aufsss GUTH
euupsd (GATT):

2 V& AJHIHI URSH OFHTLIUTET FTFmFSEhHGH Hia| STenwt 1948 LD LewiH 6U6NhH
BThE6MTe0  augauemdslU’ LG Hrar GATT guubswrghd. Bbd @UUHBSHHHET  HETeDLOH6IT
auenihd  BTGseMTed WG  SUelsaLILL L 6. 1988-60  “9IOofldd  UTPTEHLOGTBLD
SIMTHSH euewisd LBBID Gumiydh Seeww gL’ (Ominibus trade and competitiveness
act (OTCA) sigid sl LS BuB®, aufsHssb OHTLJuTen FUL HLmsamer alamfeb@Ld
DFHBMHNSH OWfleEs MEbHUW BTHHEHHG UHRISIULISI.

yelulwed &mibs @Biui® (Geographical indication - GI)

yalulwed &mimhs GPUWG aaiugd @b o BusHHl QummeT Careamliw o muddlwmer @Gplol L
Beoliuglient FTIHGHT, DiHed FBUILTweO Die060ZH LewienULl GUT(HHSH UPRISILGLD @HGLIWLIT
Oloevgdl GBIUWIG ou@b.  @sePuib ePiuurs Geuenmewt o BUSHI QUTHL S6T, © ewiayll
QuTHL 6T, ewdalemeill  GQUIHLS6T  WB@ID  CFTPevsds o BuSHHI  CUTHL HEHHSE
QUPRIBLILGSTGID. 2004 — 05 b SewiB @bhHwmaled (PHaWwHeiled Lalulwed &mibhs
GPUWG Oump GummeT Lmyedm GCoulemev SLELD. FTEHINII[H, GCHTewal DTAIMTSHEGLD
BWIHAHTLD, HEhewTF 6UIHTeNT AIUIBIGET, OHIMT LDeLVIENS LOBMID HTHTECHTAND SLLITCUTHRIS6IT
apFwer slpasHHe0 Ualulwed amibhd GSBluih Cumm Fev GUTHL ST SLGLD.
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uginfleno (Copyright)

@ mHreordflwy Geuefuil L  uenLlySEhdHHTT  LdLLLflenwemw uTgHaETsdsHeo [PRer &
amIBEH.  uFHlfleno mreoTARWReT HHGHH GeuefiuT i9B@ UPRISIUBLD UTSHISTUL SLGLD.
aBSHGHTLTSF  Hreordflwy, ugdiurdfluy  (ugdlumeny) ®mred  OeueluilLmen]  olsbevg)
udiurdflwy/mred  Geueiuf Lreny eudlul SHauHEHGD aIPBRISILGID 2 fenowm@d.  Brede
SHSHBHIBET  [BBHEUTHBD  DeL6VGH  WLEPILSIL G  ugSlyflenwowmenfiL  61(SHSIL,TeILDTeT
SIIng OUBIHL GeuswIBD.  @(h GUTIHET 6laleUTH 2 (HEUTHSLILLL G 6I6TLMNS UTHISTLILIGE]
sTiflento  oBBID  euewild FHEFWMIS6T LEUIGTEUTGLD. EMeL, FFeL  OGeuafaubHeme,
@eafliugdle) wBLBID alliugdey OCauig GeuelullLemen Gumeip Geusfloubs LML LB
uglyflento  UTHIBTHSBG. o ulflw Gsmbed mILualwed HemBUleL 19.616.6. aUfleng s
FHTOH6T  Dleevdl  Gouml LS  eUgeImIBET, 6l  [HIeWT  euedJ UL MiGeT  Gumetment
UGl flenouied SiLmIGLD.

aemisds GHui (Trade mark):

* amiad GEUWG aSILG @  BHBeuaiHHer  Hlwmm  GuIhHeeT  ©9IeL6VS
BLOUQSHMBHMENS HWILBIWIL LWaTUGLD OFTBEHeT Siebevd GBIUWIH SUGW. OCUTHIDSSEHEE
o cuiemowime  auewilall  Gumhemend  LIBITed o (heurdhslup  Gumedll  GQuThHemeTU D
Ufsassiw  euemiab@EuiB  afleumas CFUISEIBS. Ughe  61606MEVUTEV60T  LILIGTLIT(HEHmeNTd
CamewiLaTed o ulflw  OGsmfleompi ualued o eudenaled SP&E  WBDID  Guflw  euewi®
BBIITRISM6T FIHGD SHWFTIYS Sleopwm@b.  wrliwed CohrulseT wB@Id LI GhrTuisemern
HJHDH 6LV FehFalwned @S HmB SHBSULUGSHSBH. 2 ulfleamdsd mHILualwed o BusHHL
QuImL seflat BxHemen o _cuaealed o WihH eumHP@EBE. Obs oSpelusd Ufle) mevld,
Gouenmemienld, SBBIFEHL LOBEILD OHTHEVSHEISET QBT TUTET LITEFFMDNBEDHEHEG 613 THTE05HH 60
b HiaueleGd HIMBUTEGLD.
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