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GHIDHIEN6V  LD6IITL_6VID

“FDmIF@IedT  SemeHH 2 ulmeem BmID 2 ulymm  STYenlldener
QHHIDMISHET NHENAITH SNEMIDHSH AMLOLILTEGD
GolD6EVIDGWTL_6VHTH6M  DIMIDLILY:
1. o ulymm gnmiHe:
g BTLHNEVE GBITeIB6T (HTHBMI, B, Gl eeaf, wWen, Geuiupemev
DBWID  FILILGSID), D60  HTT60NHB6T  (ID6WT BN, LO6WT B DMMID D6
pH) Mlsv @miwoliysd srrenisst (effleudevld, GHHIWTID); SFD GUTHL BT
(BTfBuTemaBL Byl BdsiT,  LUrHmidkst,  GemupliyseT  wBHmID LG
Qurl_sei), defior Qurlsst (C, H, O, N wimpip P) oi®uweneudenern
®_6TeNL_SHUIG. 2 UMM FmBIB6T GHLDEVIDEL VHHV 10H (PHBUI LG
PGP, TR @GHIOEVIDEHTL VHHET @ GBI L BTVGHHEV
STeIuBID  GoreHs  sefioll  QUT@L &em  Bemevdsd  Hyib  (Standing
quality) =gl  Blewevdsd  gmm  (Standing  state)  erehim
DI BLILIBHE6HTB60T .
2. 2 ulflends gmmicHeN:
e 2 ulflehiBHenTe HTEOUTHIGST, M60RIGGB6NT, LLEheNFH6I, LTdHlefiuihidhsit
YPUIHOBNENT 266N BHUIH.  Sened  GHIDEVIDEMITL 0HFH6T 26 |
DL L BIG6M6T @ (HedTHEGHDM6N. 261 | FFHH 2 Mo b6 Slglilenl_ulsvy,
GHLDEVIDEHITL_ 608 FH\60T oem|’ | LOL_L_rBIb61T @ evo1(B FnMIBH6TTSH
IL’_Beiteren. (1) SMEFTFL 2611 L HInmIbe (2) FTFUL LS TnBIsH61T
i) sBamuea | b gFmpibeT: sBFTfUest L o ulflest @ealF@ajhbend erehim
HIBID6NT  Apsvld  eTellul  SHeDGHSMIBeTeNHHH Bl TnmIHmn6I
2 BUSHSH OCFUIBeImen. CLIHIDUTEVLTEN  GHIDEVIDENIL 60HEH60, HTEUTTHIGE6IT
SmFTfUe L 2 _ulfi®entsed 2 saiensmen  Sened 2 MLUSHUITENTEH6IT
(producers) eleiiml SiMIDHBLILIBD6HT360.
ii) emjul Led  gmmiBeT: 2 _BUSHUTeNjHmen o _eugmid o _ulflerhisein
BIBTCaTTEH6T  (CONSUMErS)  elsimenlphalILGHeomen. Semeu Gl
LDMMID [HI6T [HIBTETTaH6IT 6le0T SIMIUILILIGS 6360
Qum mIBFGauTFH6T (MAaCroconsumers)
HTE]  O_6WI6INDH6IT,  DTEHT  2_6WT6ld6lT  IDMMBID  DIEH60TEH G601 600N 66T
(W &H6evBlemev, GT6ITL TIDHIENEY DMMID  APSIMTID Hlewsw BIBFEUTTH6T) GHWlHGID.
BIewT  HIBFETFH6T  (MICrOCONSUMErS)  Hensliuamaudet (decomposers)
6T60MEMLD &b B ILIHE 60360 . Flen HLILIH6NSH6T ON]15%:)) ST HIGBENETUID,
MeVBIGHHMENMUID FenHHdH SFID IDBBID Heflo  2em’ L hIGHeN6T  FBMIF G660
aBelhHdl  1IB(BID  HTUTHRIGENTEY  LWTUGSHSLIUGHHINSBEH 2 H6)DH6men.
TBHHHIBHTL_(H: UTHlefuIbibsT, <iHlgCarmenD&L (BH6iT OMMBID LLEHNHF H6IT
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@f 2 ulflerd SmlLHH @M GUUIILLS ST0HFH SmemiliuBl 2 ulflaerisn
enlBE BewevdHd 2 ulfidesTaiy (standing crop) seim Guwiy. @& @F
VG DL HHL en6eudaled eleumemnidend B6L6VHI 2 _UTHHTeT SgliLient_ulev
GSUNILIuGSma. 2 _ulfis@rst (biomass) eseiugl 2 _ulflersHen LgGHiemD 6TenL
DIVEVGHI 2 _6Vf  6IeDL.  DI6LEVGHI  BMFLEN  6TemLWITey el LILGHBSI.
2 _6ni6e)damhIFHed, 2 6006) DI GHLD6V Lol et S SB\LIDEUUT 65T
2 HOUTHHHHMG 2 UlfldbanmimeT 2 %6 &Hemment.

2. GLPVIDENIL 6VHH6H GFUIOLITHEH6TT

GHLDEVIDEWTL_ VST MWL 2 (HOUTHSBID, MWL UFOTBBID, 2 ulmsiter,
o ulymm S DBISEHGHML Bl B OUBID  QUTHL Herled  &SPBE Y DUlsne
GHlD6VIDENTL 60F  OIFWISOLIT(H&BENTGHID.

@ofFBajbamaary OFugrdsd &Hjeida - PAR (Photosynthetically
Active Radiation — PAR):

srouyhibeile  @elldFCaFfomedGHd HMLbHHDHamgUI  gefulsit  lere),

RoMFCFTHemBITT OCFWLNTEHD SHfeNFd saniubGdmaH. SFH 400 — 700 NM
3Y6)) @I’ L SIMEVIHETHIGH N6 G\emesanL_ BHTENGFFTSID. sl
QReNFCFTHMBHGID, HTOUT NMTFFIHGID ERHMBUIDIDUITHSTEGID. ERH60  Sl6T6)
6T6veLT  GhImIGeTeID  Bemeowites  GHLILH6VEM6Y.  JGleediBTed  GLOHHIG6T, 1O
DIPEVEHSIT, SMMBMI, HTF HIH6NTH6I, LHUBTeVRIB6T, alfledsdeod, LB ChJHHev
BOLBGID  eflulell  ene]  BCUTEBENEUBETEL  LOTHBBIOML EBGHI. GUTHIUTS,
STOIHRIBHET HBIOUL  @eMFCsTHend OFul HH ienelsv [HEVID OBBID Feulll
BB efdsHjHenern Fjdha\eme.
Qoreds Gfw  geafulev,  euefioswisvbengd LD  34%  1Sew(BID
auafoelL HHBCH HHULLGEBH. Coeid 10% @Gsme, Bymed, euerlioswIL 60
QUTU|HEH6NMTeY  FjohalIUL B, 1bsHapemen  56% 1wl GO0  wdulssr  Gompuriisnu
bSO EBGHI. BhH 56 MipdHerilgey 2 — 10 eNpdHarh @fiu el 1wl HOW
SToUTHIB6MeT @eMFCFThendHETEd LWLUGSHSUILIL B BSH(P6TeN UGS OeulILnTes
FB19HBLILBBII.

ReMFCFfhemdaT) OFWTdd SHFIFFe o), Feldren eefilen
HTIHEVID @edinfledl 2 Heuimev Hlewr nfiuniun’ G 10evedBomevsmstt / F MBI L§
/ oflenmiy 61603 S6vBM6L GIIILILUGBBEH. R 400 — 700 NM Siewmev  [H6MID
GlBmenorL_ a6remul o1 G 16301 600TILLI (LPIQUID. ROMFCFTHEMBFTT
CrwersasHmaren  sHFeiaFenr (PAR)  oenme) @evde 0 — 3000
106060@IMeV®ET  / FHRIMBLLY / efeimy euewy GMHBGHID, @rey Ghymhibaisv
PAR ysunorseyn, CarenL srevkidefen w0Huw Gsuememuisv PAR 2000 - 3000
1960606LOTEVH6T / FHITIBL LY / olenimg SHeyD 2_6iTeng.

GBI S 2_BLSHHSSpe:

R VG BTOVHHV @F SOGU Ui 2 BusHsH  GFiwiu@o

2 uifisSrent ainpCo 2 BuSHHHMe aaILGHBH. e Bymd / FHRPBILF /
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AIHLID ievevdl BB &Georfl / FHINIBLLF / eUBHLID B BIGOEGHSHENT6D

@RI ILGS MBS

1. @psHevensy 2 _musHhSHmen (Primary productivity):

ReFBafHhend BBID CouHFCsiohensd GCFWSOUTL 96N  fP6VID  HBETHL
oan’ I 2 ulfleafemed o MusHsH CFiwiuGnd  CeuSHuwirmmey  Devevdl i
Gal_BLGUITHL_&H6iT (LPFHEVBHIEN6L 2 _BUSHTHSHHMed el IL(BEMS. Qs
UTSHIfUIbIGST  (IPHEV  IDENHEN DT 2 616 AMeHH 2 UTflenhid e EID
ML HGHID UMMV APEVIDTGHLD.

.. QrdHs WHBHmen 2 HBubHHHme

GLD6VLDENIL_60HFHIeVI6TToN  HMEFTFL 26 1L 2 ulflseenmev  eerldCajaHenduls
ELPEVID 2 _BUSHT @& @D Qo s 8 O 6mI6) DL, BM6V SIGVEVG)
SFIDUIGUTHL_B6T  SieV60GHI 2 UlfldHyeT CorHd  (IPGHeLBensL 2 MLGHTHGHH 60
sl IL(BEBHI.

ii. Bar wpaeopme o BuSHHSme

ST HPT  Fiourdd GFweored emuBle SiIBel  1IBE  erehFlueiTen
2bpev  NBH6 BBy  WHeHmeL 2 BUSHHSBET  STUILGEBSH. B
GeuerlliuenL Wit  @elF@afhbend 66D  DMPHBILGBBH. TG  GPP—
@D aours it GenL Cuiugsiten Geupiur@. NPP wr@ib.

NPP = GPP - gsore @i

Cords 2 ulfieCaTensBlen  Blay pHevpmed 2 BUSHSIW (b
QHLSHBEH  Fomy 170 106060wiedl  L6deT  (2_60F  6T6ML)  6len
LHIAL( BeiTengl. @S0 @ QIBLEHP0 @F DVG BTVHHEV  HL6VITID
o BubHHWITenjoefledl BHBT (PHevBlensv 2 _MLUSHHHMeN 0L BHID 55  1evedluiedr
L 60TH6T DL, GHLD.

2. @rewiLmbBlensy o _MusbBHHHmen (Secondary productivity):

FTiul L 2 ulfleet Sevevdl BIBFCaumfHelet Hadboelsv CHFlHa meudslILBD
mmeVst SieMBeu GTeiTLMDHIeN6Y 2 MBLUSHHHHMEN DY GID.

i. QITHS SR TIDBNe 2 _[HLdhHSHHme

ST  2_6ureliBenTed 2 I GameenIu@ld  Gordhs  Sreufll  QuUThL &Heriev,
SBileimey  SPauTed  GeualCuBmliuGd CuTmHL Semend HIPHH aIHID  1&GHIIGU
@gIUTGID.

. Mar @renLrbBensy o _MudbHSHdHmedn

R VG DLHHV QR VG BTVHHL  FourF  QOUIBGU  LIBG
BIBFCaTFHenmey  GFOHSILIBID  UMBMeL  vevd 2 UIfiGHIGen  BleT
@renTL_TIDBlensy 2 _MBUSHHHHMEN 616l ILBGHMBS.

3. s 2_pusHsHHmenr (Community productivity)

@I ANG BLESPV @I VG BTVSHV @ BT  GIDSHH M6V
2 BUGTH OCFLwiuGD Her &fiio CGurml sefer 2 ulflsHret aBHED @G
2_BUSHHHBEN 6T ILBEBBII.

. Manidhanaeyam Free IAS Academy
www.mntfreeias.com TNPSC Group - I- Preliminary Exam Study Material



MANIDHANAEYAM FREE IAS ACADEMY - TNPSC GROUP -1 - PRELIMINARY EXAM
UNIT - I - GENERAL SCIENCE - ENVIRONMENTAL SCIENCE
WPSHOHMeL 2 _BUSHHHMME LTHHGID BT 6w db6iT

(PHVHMEL 2 BUSHHHHMeN @ GUUILL S SHFHv STewIlIUBID SHTeuys
GIBlevIhIch 6T, DIDEUB6IT60T @6MFCFTHemdH 6T, HeNL_HEGID
o6 | §FHHIHH6MeN  Heewlo, Gfil e, 1DemIpUIsTe), D6  6UeNdH, HsOLILTLIL
BMyeulidel  (GHHHIWTID, olfleudeold, FHewgdem) OBBID 198 FBDIFELD6L
I 6001 6M6NIL QUTHHHH. BB GHIDEVIDITL0HHN 6NN HHETHHGHML
T WILGHBSH.

GHLPEVIDENTL_6VHFH6hT 26m” L IO LID QOFHTL LT & (1HHSHI:

o euie)FamBedluley 2 ulflearmbiesT AMDHHHmBGID G HmH GHMILCH
oan L IDL_ L IDT@GLD. oem|’ | LDL_L_rhIds6T60r 6T600T 6001 A5 60) &, o _ani6)FFhIH6e]
LIQHlenev&eilell  sleuTemldbenddh@GHdF FIOIOTH SHBGID. (IPHL 26 L 1L L HFH6L
(T)  usbesTOhHGsT @ULID  CUBDICTENSTE, DM  2_BUSHHUITE] 6
(producers)  eiILBHeIBe.  HTUJHIGST 2 BUSHTH  CFUUD  BBeN6L,
LIWwIs LR HSHID ST O _ 600160011 B61T (IPSHEVBeNeY  HISTEUTTEH6IT 616011
DIMPHBLILGICHTH, @Tewilmeugdl oem L ol L&HFHe0 (1, @LIb QuuIBsime.
HTOUTD_colemflbene 2 6wl  OUT(PID, — DETEHITD_6GUI6WNBEIT,  (PIIMTEUGHI 26 L
wLLHHD (T3  GLbCumBemer. Gened ST TDBeney  Hib Geur)awsir
SIVEVGH] (IPHEVHIN6EV DET6TID_630T600IEB6IT 6T60MID  SH6MIPHSBLILIBE6N360T.

e(H 2eT60I 2_6ul6nllnUl 2 _6wIeITHd CBT6ITEHD WBOMBI(H DeT6eH 2 6n0T68
BTedmeudl 2 L LLHH0 (T,) SLib CUBIBmH. Geweu  PeTBIIDBEn6D
BISTCUTTHET ~ Di6V60GHI  EAIEWIL TIDHEN6Y  D6T6HT 2 600I6WNdH6NT 6160 MID
DIMIPHBLILBEGMEN.  HTOIHIGB6T  IDBEBID  SeVHIGHHET  ET60lenl_UID 2 6HIsmID
2 ufflemhicmsiT  SiemeidHlvemNdeT (HTHID)  eTILGEBH. Sbd 2 ulflembicmsit
2 eieYdFFhIBeduley eimib@ Gumul L 2o’ L Ll L&HFHO GLID CuBIGHeIme.

msinag omL wiL (T,) @uammwﬂms\) mam

(weinmigas) psidaniss] \
pemneigl 2aL wiLd (T,)

o o | 585 mz:ﬁ.l\ PLY

@yeimLnagl sl wlL (T,) - t }//-\ /
(waeBee psiGarias) o ameias - us) o/

(wsonaugl gaL L (T,)

t
el - geniy e difleen - rahae
(2. Hugunsniaen)

i
F
4

A

DLBMeV L L LD:

GHIDEVIDEWTL_0HFHEV MWL  2em’ L DL LhISEHGHmL Bl ufiormmid
DIDLAIFH  AMML  @ULID el GSUUIILIUGEBEH. EH  GHLDEVIDETL 605 FH60
WHHW QFweOUTH AGID. 2 BuSHHWITeTfeHenTsv @i @eluledmbg GUBILHLD
BBV BISTEUTTHEHHGHID, FeNDHLILNNBEHHGID, BN GEUCEUT(H Daml” |
ULSHHBGD  ufiorBpo DL wbourips  FlsHene  aAmBeL  CeuliLom s
FHBIEBILGDBSI.  GHLOEVIDIL VHHET AMBEV @LLID 6IIOUTIHSHID QF Hewd
T QLLIOTG 2 6iTendl. DAHTaUH @6 Henaulsv uUTUISBMBSI.
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G flwen

QeulILid s
QeulILid

!
Qe
" e
® Lwa

BTEUNThIGET geuy o emenilast  omem 2 awmenEs

‘\\‘._’ /
SemgLiLeneussh

QeauIu Guiboeiuleden el ®6i:
i. Qe @uibsdeiuiedenr pHev 61

2Bmev  CeusiBauml eNAIBIGATY 6@ DAMIOLIIY ESHbd  OMBOMTETNIH G
BLHHIUGDBH  61601LUCSH (1pHEL MPWTGID. ABBeN6L AHHCeUT  SiPldHHCour
WPIQUITSH] ATV  @(H  6UDD  ABMENEV  IOBOMBTH  GUND  AMMBEOTH  OTHM
(pQUID. E&H6euTev, Qb GUTeTL GHHeL 2 _6iT6N MMEVI6N SI616) HEMEVITEIF.
dBHHIHBTLH: @6FCFTHenBUID alensadili(h OUTHL &6 (UFDEFWID, b, SHTFL6H
oL HmenB) CFjHmedsOFuIsy cpeuld HIFID (CoudH DBMBEL) 2 (HOUTHBGI.
SIFHPL  BorafldsluBD  AHmB UG ASTTEGTI®mHS (6 AMHBEL)
QUBIUGEBEI. AHT6V, GIOTHSH AMBBEIEL GOTLILID EEVensv, GUPLILID E)6V6M6V.
QhEe ol BB Coud BmmBeOTeS WIHBBUILGEBSHI.
gerfl

L&emaILD

6 CO,+6H,0

C,H,,0, + 60,

gefl gybmed Geudl gHmHmed

il. QGanin Guibseiulelss @rewiLmD NS

QR6UGCRUT(H MWL  OTBBSHHOTCUTHID  DAWIOLT0 2 66T HLIQEOT  DLBB6V
266 GHOBHBLILGDBHI  6T1601ICH Grewor MDD  NHUITEGID. DSHTOUFH BBV
orBmw  100%  WeEedWITd  @QHebd  (PRUITEHI.  DIBHGITEL  DAMBEL  6(H
2 uiflersHedBhHa  IBOBTHIMNIBG, 2 6wie)] ougeled &L HHULBIDOUTIDS,
a@Bpedel @B UGHH 2 ulflsHaeiv  CsafidaluGEme.  SCHFOUID
o @IgUITeT  BBey LIB&FCFwIedessr eurtuieorsds Geuuwors  FHmIgHEILGRBEI.
SLBMEV IDTBMID @ 156NT  HedlenIoUHL_ Ul RUIBENS HIBIDAITGID. 61HHHIHSTL (B:
ubHE NpHETH 618

usba eflpsar® 1% (Ten percent law)

Qb NFH 6V6ingGoed (1942) 6T6iILITTEV (PSTOOTIOIUIILL L &I, 2_6ie)eil))
QBBY @B 261 L 0L L SHHHG  omeBTeiBGg  SLHSUIUGIDCUTSH, 10%
L BO  geubeur® 2a' L L LSHOID  CHFOSSILGHMBSI. 15Hp6iTeN  DLBB6V
(90%)  GiUTEHHV,  FlewdHHev  Gumelim  Hdpedlsit  apeoid  GeuliLome
Qs IUGEBSH. aT6eCau ReualdH uHG epbHTH 1G5 siaILBGHBBSHI.
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6T(BHHIBBTL_L_Tb:

1000 gpeevdell  Gflweeal 2 BUSHWLITEOMTHENMTEL FjbBLILGHMBSH 61606
OererLmev, AL  @ollFCFyHemauleit  cpsoid 100  9P6UBET  DBB6V
Caudwirmmpeord  CFlbSILLB  1IBHApsiTen 900  aPeVBHET  SBEIS G666V
QHBLILGBBSH. ABHS o6m’ | 0L L &HFH6V STOIT O GoT6uuIEh6IT,
2 _BUSHWITENTHemeN 2 _eolamidBurgdl 10 2PeVB6T  UMMWeN6L DL BID  Si6n)6)
QuuiSlsiiment, WHAPsITEN 90  8PevdH6IT  GBMIFGHIPEN0  ApHHLILGEBH. BEH
Cumev BHH ML IDLLHHEV, 6T _CUTENDB6IT, HTOUT 2 63016WNHEN6N
o eremId@uTEHl 1 2260 mmev 1oL BOD Csdfldamiul (B BHpsTen 9 £3°60H6M
FHBRESILGEBH.  BBHWITS  APIBTIDHeNe0  HISTEaTTHeTTEL  Demenon
o eolenidell 2 st ILGLOUTIH 0.1 opev 9mmsv L GO CFafldaiu (B
BHp6Ten 0.9 9260 SMMIFEHIP00 SIpHBLILGEBEI. 61aB6 GIorHHHHev 10
FHONG MWL DL BID ABSHHBHHSH 26 L 1L L hiSHeMsv CFilbHINGHMS.

piBanias = 000 By
0.1 gos
t 1820\ 4 9 gow
L h.} = ayime @iy
@umkl.nwrj;ws\) m&MBaumisst

A
Iqw goaaet 1
/)
& &’/“w 90 goed
el waeuflensy [HisTGauMTH6T S0 Bl

', i

900

10i STOEV&6T

o_aueFam®ed (Food chain):

2 _BusHSHuiTeny e 1olmbal SLBB6V S5 ©  GuoT6uuNIE 61T QUEH
BLHHUUGOISH 2 _uie)|FahiHedl  6liBm  AMDSHBLIUGHBH. DASTOUH  61HS
o eI FFHIBEIWITETEVID, <SMBEL 2 BUSHHUWTENTHAMLID  SHHH  (PHEVBEN6L
BIBTCauTTHeiT, 1IB@H (PH6VHeMsw BHIBFEaTTHATILID EHbH  EAT6ENILTIDHensL
BIBTGeuTf a6l LOMWILD SnHwiIrs @renrL_Tpmlenev B[ GeuryaeiL 1olmbHaI
APSIMBTIDHIEN6Y  BIBFEOITTHBEDRHE HLHHILIBHMSHI. 616embol, AH GChyHGHTL 1960
DIMIDHFH 1963160160 @ emenotLienL GeuaMILBHSHHIBMBSI. @ euor(B BRI
2 606§ FhHIBEIH6T 2 _siT6ren.

1. Guoiisaev o emeydamBed (Grazing food chain)

CouIFgev o emie)FahBelbE Gl (PHETMID UMWV  APGVIDTESID.
@H60 (1pFH6L Eemeworli] 2_BUSHUWTEMTHMLLOHHSHI (HTOUTHIGET) CHTL HIGDBBSI.
2 _enie)FFhBeiulsdt  GAreiLmaldhl  Senenillensdl  JMIDBHEGID  (LPSHEVHIEN6D
BISFCaurysmeit  (6160), 2 _MUSHWLTOMTHAMNLIOHHSH 2 _ewrenell  GUBIS6TB6.
2 _enie)FFhIBeIulsh  ApsiIBTeaNHl  CAeWeWILINL  DAWIDHGID  EAT6TL MDHEN6L
BISBTGeuT 6l (umbLy) (LPHEVHIENEV BISTCauTfHeiL_OHHE o enienelll

. Manidhanaeyam Free IAS Academy
www.mntfreeias.com TNPSC Group - I- Preliminary Exam Study Material



7
MANIDHANAEYAM FREE IAS ACADEMY - TNPSC GROUP -1 - PRELIMINARY EXAM
UNIT - I - GENERAL SCIENCE - ENVIRONMENTAL SCIENCE
QUIITtTB6TT. HTEIBTID  ENEMEWILINHL  DAMIDHGID  CPIBTIDHIENEV  BHIHFEOUTT 6T
(LUmHSHI) GAT6UTL_MIDHlem6V HISTCauTy &L LOl(HHSHI HIhIG6IT 2 _enienelll

CupIEsiT360T.
~

Upset —» &6 —> umby < —> LGS

o pusHurenisst WHOHDMN  @remLTDEe epsmmbilens)
p58 mIBTGeauTia6T m&n@mnnﬁ&m DIBTGauTTa6T

2. I GUGurmeT (Pendeybamembd) o _emeydsmded (Detritus food chain)

QbH  eUHBUITET 2 _ewieFFhISH  @mhHH  SFLICUTHL HeredmbSHI
OHTLHIGHMH. RHIC6 (IPHEHIDTET DBMEL (APEVIDTH 2 61T6NMGHI. APBLUILIGUIT 60T
SFIDLGUTMHLB6TT  @MHH  SHTEUTHIGET, leVBIGH6T  IOBHBID  dAuBwled  HI06)
Qurl_selelmhal CUBILGEBSH. @QNbH CIHBUITEHT 2_6i6)|FFhiHed DMTHFH
GHLOEVIDETITL_60SHHBEID  GILITHIGUTETSH.

@whs 2 uilfleelen  SfUCUTHL Selledmbdl  AMMBL  SHLSHHLILBGISI
aIflenFuITeg  AMIDHS  eeITD 2 ulflembigenTer DL Gewrenlide —  &Fnful
DEMETD_ 6001 6007 61T - Quiflui Bm5) DETETIND_ 6001 6001 61T (LpemMGL
® _ GHIIIHEVTEVID, O 66wl ILBHEOTID  HBIDEBH. Bbd OHTLF FHIHeICW
L GUOUTHET 2_enie)dFhi&iled eleiLBHMSHI.

e B

2 8lihs = S =P BEHILY LUDDA =P LGHS

@eneuae
wiEL OuipLest | .o - . Gflw omem 045 oaam
(Blema 6yéBneiiae6) wigamEssT o emalai o qwenlas

o_emie) auemev (Food web)

o enie)FamIBelBen  eCmTOLTeiiy  eiievililenemibdhl  euemev  BUIT6L
DADDHHBHHTEL DH 2 6016 6NV  CIILGEBH. Q[  GHLDEVIDETITL 60 H 60T
SQLILDL.  DVBTH  SBUUSBIL 6 DS  [HeneuHSHTDIDDUW  HHHNeUDHD
2 _5H6HBIH. DHMEG FIDHEMEL DML GH6V 6I6dM3 G,

Qaut B dlefl /w
V (pWwev E H —\>
‘ — «

\ ' LBbS!
BTEUTHEST Py N /y
166 \%u

IBHHIBHTLB: LevGeuaTuied @sremiiu@iD GoulgFasy o _emie)dFnuHeduley (LPUI6d
@QeveorHBUTEHI 6160 2 _6wie)] HTONLBIBEMET 2 _emiD. ACHFIOWID 676V
ChHrQuwITe  UBHHTEL  SDIEVEVGHI  UTIDITEITEL 2 _6uolemilILL6VTID.  GogoId  UTIDL
CBriQuITed  UBHBHTEL 2 _emrelllILL60TD.  Sedeurml  eiiedmIUl L Blemsoulevisiter
2 amie)FFhIBPeICU 2 _6wie)] elmeLUITGHID. &6 SUIBNBEH HEML BT JBLIQEID,
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GHLPEVLDGITL_60HSeVI6TT6N  FBnjletibiberledl  FIDMENEVMUISH HHHMAUDHD 2 _6806)

QUEMEY 2 HABMSI.
o _ewie)] euemevulsdl (PHHUIGHSHIGNID:
1. Crry @@L d6swev  stauBD  HBpPlehisends—  HewL Gul  HEHApID

QemL_elenenensl 6MeNdb:HECa 2 66 alen6D 2 [HOITHSILGEBEI.

2. @3 GampulL SBnermhiaendHemL Guiulsten  oewBIpd  GIGHTLFLIGmeNT
eMleNbd  LWIGTUBHSBIMS.
3. W SLLMWITIN SpHmey — 2 WFHme SiVVH 2 WIfHlensy —

BIpHlenev L BUIUTL Bhenen AWl g UwsTUBEBEI.

4. Blev  IDMBEBID  BIEUTID  GHIP6VIDGNTL 6VMBIBEM6T  Goumiul L S4Bmev

LfloTBmRIGeneT GelelliLBGHsd HI LWTUBDBSI.

GWPwev Mol seir:

Q[ GOV 0SB DbHSHBHS 2611 L 101 L hidberledl Sienioliy oBmID
CFweourBoenen  GHBHGID  HLL  UHTLULBIS6T  @GOuled 1Tl o6 6T6dIml
SAMPSHBILIBDB.  DHBHBHSH ~ FTFevev et el (1927)  6IGILIITTED
AUPHBILUGHSULIL L GI.  QHenmev  eweu  6Te0CLTeofluledr  1ITIOL H6iT  6TuOID
DIMID D BLILIBHEGTMB60T .

1. eicmenfibensd 1oL

@M GOV 0GFH  DABHSHBHSH e LIDL L hiGb6Me0  SrewrliLBLD
o ulfleorhiserieh eT6tOTeRNBENHEMU GHBHEID HI L. 6NHTLLID 6l6wT60ldbend  LITOIL-
oeIm  AMPHBILUGDBH. RH Chymerr, HHFmD 1OBBID HWeLBID  1NTIOLH6iT
o160l (eIl CleusACaIml elgaIHIG6T HTERIILIBEHMBEI.

9 _BUSHWITENMTH6M0  CQHTLHIB  (pHevblensy  HIGFEaTTHsT,  1IBE
@revor_TbHeney  HISFETTHT oBmID SMIHUITES  FAPSIBTIDHEN6V  HIHFEUTTEH6NT
QDT  @eIGTMH 2’ L 1L L HHe0ID 2 ulflehiseied  sreuienlbend  @HOBHI
aIHBBHI.  6160B6),  LVCUAT  IDMMID  GHENMEF  GHIPEVIDEMIL 60D B HIUISNMNI6HT
Aol &6 e11BuTGHID CHymetenel.

e
{ T JU}‘ % 5!:‘.7&::
A
Fv =y, \Zeik /v
cnbe b o\ 9
T‘
8 -

T, - 2_pusHwneniser | T, — sreuy 2_eoreovfllser | T, — Sretormbiblened HisiGeauniaser | T, — cpermmblened misiGeuniseir

QUSIIF  @FHLD6VLDGITL 6VSHFHI6  eTen0TemNdeNd LITIOL. FBmI Cauml L 6)MI96IdHMSH
CarengmbEBH.  gGememrey  1Wndigedt  SwpluGH  (T1)  GHevmeures
sTenoTemNbemBUTeTs Uil ofThIBemen  CBTein(Beongl. GTewr_Tougd e’ L
LLHHL @b Qumbmisiien  Hmeuy 2 _erewidem  (12)  (LPID 260D
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LIB6M6UB6IT,  WIT6N6N, LOM6) 2 _MUSHHUITENTHNETNL  HFHD 616001600165 6NHEN L
CaramBeiiongl. @mBH oo L WILHHO ([4) STeOILGD  APEIBIDBeN6D
BIBTCaUTTH6IT (FhibID) ApeimmD 261 L DL L GHev (13) 2_siten Gyeunr_mbBlensv
HIGFCaTfHemen el (Bl  IOMBID  UTDL)  GH6EHMEUTEN 6160016001 6MHEMUL
Qorent(helTengl. 6160186 6UTE  GHIP6VIDENIL 60HHi6h  eTetoenldbend 1O SHflenp

QIYAISHTIV BHTMMISMS.

ol (Beuoremil  @HLO6VIDENIL 60HTHI6N  eTevienlibend  LITIOL.  6IUIGIUTIHID
SHMPDBIOTENHI, Heoll 11D eifedBhd OHTLRGMCH RHBEHH HTTEIOTESLD.
oteniBou, 2 ulfleoticmelienl  eleuenlibend  LIQLILIQUITS  ABSHHBHS — 2em L
U LKIG6Ted o MUHWTEMTHET  (IPH6V  APSIBTIDHEN6D  [HIGTETTH6T  clen]
LQLILIQUITS AP BIfSH BB
2. 2 uIfisSreir Ao

QM  GHODEL VHP ABHHBHSH 26 L I L hiGHeled  SrewriL@BLD

sflotCurmLseledt (2 _ufiHSHreT)  Siemedey  GWHGD HUL  eUmIULID
o ulflesEHren 1ol eTeiiml SeWIPHBLILBBBS.
LevGleuerll IDBWID  6UTF  @HIPEVIDEHTL 60HHL 2 _ulfiHiyeiient ene)] DABHHBHD
a1l | IDLLHIGH6IMY, 2 MubHumenjseley OHTLHRIS SmFH 2 eorenldel
(epedipmDHlensy  BIGFCITT)  edemT  LIQLLIQUITHD  GHOBHMBEI. 618al  Bbhd
GQrett®  GulpsvIDENIL 6VBIGATVID 2 ulfid&Hren 1l Gpymer IO LTS
9 _ 661G

oTellanIlD, @GOG  @HIDEVIDENITL 60HFHEV LMo 19601  SMQLILGHUT0  2_6iTen
®_MBUSHLITENTEH6T IBleooteoIUTf &b 61T & G 6DMEUT 63T 2 _ulfl$HSrenend
ComenBeitongl. Guwevd 2 ulfisHysT WwHI 1O 196 SnIHeueny LIQLILIQUITS
SHBEBMH. o8 Bbd 2 uMfiHHren  GpOL  eMIOUTIPHID  HEMPHBID
QUGRIGHHIV HTENILILIHID.

. ’(S T, e | &g,
Y& N
2 | |
} Jm 2 4 T

T,- 2 ugdunaniast |T, - e o_simefiast | T, - @ysio_mbiene G Ganiast | T, - psmmbiBene psiGanasi
3. @mbmev W
R  GHLOEVHIEMEVIDEITL 60HHEV @ICSITH DABSHHBHHSH 26 L 1oL L HiH6iTe0
BBY  PULHMS GPEGID  HL  eudIULID < Bmev ol elevim
SADPHSIUGEBH. 2ABBeL 1ITOL 1960 SglIGHuIev 2 66 2 BLSHEITEN] &6IT
WHL WS WLLID euenJusiTen  ABSHHGHS 6L 10U L KIGaT0  DUBB6Y
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BLHHL  LUQLUUQUITE  GHOBEBSH. 6o, UBmed  NOL  6IIGUTIPHID
Cmymegl.

@ua’ﬂmwﬂm;) y;?rﬁfmﬁm
T 10 gpsast 1
G Mw '\,//\'
s ) e
WaeuHlensy HIHTGauMT &6

/S :

femapbHev (Decomposition):

e BH6)HameNBIB6T  (BBHH  HTOUTHIBET,  MEVBIGHHET  IDBBID — DAH60T
B1P16)|BH61T) FleNBHLILINAUHEMTEV, sl SFoLICUT HeTT &S 9 6L SHHLILIBID
QewevIpedBH&H FnHHHV 6@  OUWf. @FH, @B  GHLDEVIDETTL 60HTHEV
o | hibeledl  IDBIGIPBHHGID  FIOHleNeOLLT 9BE&GID CHmaUILIBID  (PHBUIDT 60T
QauwieoTd 266Gl
FengH6)] OFUIEOIPMBSHSIT:

a6l
296111

1. HIEWGHTHD:  FOHLILNAIDBONTS 2 616N LITHIeFUIBISET,  LLEHDTFH6IT
OBWID 1060l L(DHHENB6NTEY  FendHa|dbanehibsT Pl — Sl BH6NTH
o MLUBSBEH HIEWIGDBTHD 6l Guwy. Ghsd  FendliLeneudeit
BB BT HEN6V e re LB HSH Flov QUIT(HL_BemerF &ilJ & S\6IMB6I.
HITIBBTHVTEY  FenHe)baneNd  HIB6NHeNen  GOTHHI  UFLIL6T6)
HHFHDBG!.

2. S HOTHBID: FlenHLILnaIH6T 6lFe0beusT OBTHHET FevauBenm Dieumledt
SBBINILBHH6V T 15%5 DIHIG6TT6N & &6V 601 SIfilD LOMBMID
HANOFCFTIOMIGEMET  6l6MMl  QEIBTH 2 ML _bd 2 HDemer. S
FenSHIOTBBID 616BI DML HBLILBEMBEI.

3. a8BCsThHHev (Leaching) aisvevg emgsev (Eluviation): fensps, Bifiev
SMOFUD SHFID OBBID HEMOLIGUTHL_&H6IT  Ioevatemiedl  CoBUTIIIedmbHI SHip
SBHIBGH SLUCUWLTFH SMLHNBGH — Devevdl  Hiflermev  61BHEI
GF6LeLLILBHOISDBEH BFHEHTHHL B6VEVHI MQHEV 6T6iMl GILILIT.

4. 1DL&BTH6V:  6ITEMDUITEHBLILL L FleNH)|HAmeNhIHT  HHENIOWITE  LIgdH
® Heuomm  OuTheNTe 10U &TEH  OMHBBMLUID  CFuIsIGBE@ DL HTH6D
eIy Quuwy. @& PG BHiewrewiuly  eIHFLINS  Hmed  GUBSIHLILIGTED
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FemHHHev 10HeD  Ogenrsd B OUpISBH. @& 2L FFHFH

CHeHaINSED HHSIILBHMBSI.

5. ®MDITHBID: Fov  HletnanmuNflasiT  1ossoteoolledl  BFID 10U BeA[HbHGHI  SH6oTD
o6l |_& & HFHIBN6N OeueMBuBmIeNFHI60 FHUBGD 0360 DHHMBUI
CFWEVIPEHET HEMIDIDTEHBHD 61601 DMIPHBLILHBMBSI.

fempe)sF QFweneoll UTHHGID BT 6wmNb6i:

QeulIuBensy, e FIIUGID, e PH, Siberdegst B BTEVBeNEVEH
BITINBENTEVID  FendHebamenhideilen GauHHHemempulemedid Fendeyd OGFuisv
UT&\&HSILBEMBSI.

o uifl ysll GCeu@Fapm&d (Biogeochemical cycles) osveug oo 1 kiserisr
aipm& (Nutrient cycles)

o UTflembibEhHGD AHN FBBIFEGHLOMNGGD RenL Bl HoUpD 26 L Hidberen
UFIDTBBID QH  GHLDEVIDETL VHHI6N  (IPHBUI SIDFHIBHETD QPENBTEGHID. DAHNHHI
2 uiflemiseEnod@iD deuBplied IeMfFE, 2 meuTddD, urmofiiny, SemioLmHEHaID
S LIBEBG o’ |hIG6T  CHMAMILBGHMHI.  GHIP6VIDIL 60D  DI6VEVGI
o uljCarensHm@sTComuiTenr  2am | hiseflsnr  FipmF ‘2 ulfl uyel CeuHsapms)’
6T60T ] DM HBLILBEMBI!. ‘QuITL_se6riledn Gilpm&F)’ 6TEU)LD @Al
SIMPHBLILBEBSH. BV ST6s(B SMGLILIGHL. MENHIHEIT 2 6IT6IT60N.

1. eell GPME — UATIDETL 60 |dH6er0Ie60, GML6N, eMBHL o6 D SHUIeIBMled

SIOBE BT BHV SL_HIGID.

2. uglo FPBE — UeMuled LIQIDHBIGENTS 261161 LITeTOLT6eND, &F6OLf, SHTeLFILID
PUWIIBNIET SIPBEFHET SV I BIGID.

arjuer gipm& (Carbon cycle)

2 UlfleumibEhd@GID  FBHBIFGHILNIGGHID QemL Bul  HewLGUXID  STFLI6HT
PULHHMG ®TfUsy  SPBF ety QuUwif.  STFUST  DiweHGH 2 U]
APV GMIBENMeT @M  HNMfDd (WPRUITH UGHHEIMBTGHID. @H 2 sudenmeiul
BTELHIENEV LOTBBH 66V & 6UUI&FLOIT 60T EN6N6IT6) & 6Th &) o 6IT6NTEHMBEI.
2 UlfleiblsEmd@GD IO 0HHBEGID WL UTL  HTFUT  FOMBFUIHL H6V,
eMdCayohend oMMID OCFev FourFIlD UHW @@ suTDeiuled  GFweOLT(HEH6Ms
LITeroLy  6XleneredT @L.

Gemevsnuly 615F eIflGUTHL_demen 6IfilILGgI, eueTside)], ST (HHDH, 6TfilDensv
Qeugliymer, @mbhH  SFLICUTHL Belledl  Fende| GUTETBENEISHETTED  BNFLICH
WemasWwiTed GCeualelLILGaISHT6V IeNID6ITL 05HH60 EH6T B6Te)] AHBFHBBEI.
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eiflensy GeugliLjsen

LIT6y560

SEUTESS60 BG5S

/ @oiFBaisma

" . . 3 s ;-
“\-‘ 61(3585085606)1860

-, - &‘:"‘ (DOM) * peflaBaisama

e
GEUTESBH60
@nibg sl
QuTLESSsT (DOM)

Qzreveyudif

e afluEummen i’ w5556 5‘% w5550

@nhs sfoCeumnmen
Bagge0 / LIgBHE

ureiougev gpm& (Phosphorus cycle):

@al uglp  SEBEUTE Q@ IMBUITGID. waisHG 2 ulflemhiseienid
asrewiuGio DNA, RNA, ATP, NADP wmmib Semerdg  urero@umedinii
Curetiy 2 _ulfw Pl apsodanmiseiiov umerouysv @mUUG gBHEEG  BHOHE
05fbe6s%. umsoursiv o uiflaCarengHev AGHe enelsd GTemIILBISHEVM6V,
6% &FOWID UTENM LIQEYH6IT, HL6V LIQ|H6IT, HL6VD SBHE 6UTD LIMeneIH6Ien
615 FhIG6T  BGuUTemBeuBMled DAHBLILIQUITET  LITETVLITEND  STeILBGHEBE. 2 FHfgHev
FendHe] cpsvld  @UglokiGseTed®mbsl B GeuslelluGEBES. SHeT  LIBEG
pevGaietuiep, B  Geuefulsvid &M ADHLEBSH. 2 BUSHHUWITENTH6I
urero@ul.  Swieli®enTa UTevUTeNeny 2 6TOMBUILGHEN P6VID 2 68016)Fhid 60U 60T
610euT(H, o6l | 0L L $HHMBSD o _6016) ELPEVLDT &b &L SHFHLLHDMSI.
o _uiliflevrhicseriiedr @mliy LOMBMILD @mrnieormev ©  GUTL_ 60T 618 FThIGH 6T
FendlILenelmeTed  GFWIOUTL 19TV SewGHSU (H  Wewi(BID  LTervLT6en
BlevGsisuieip B Gsueuienip SmUi (b LIT6YOLIT 610 GiILPME)
HHBMNNHBLILBBMBSI.

2055 2. 6106BHS6

[ Booy  8fo ey
P sflagsen QU Pl

p—— &
unélefwkia o
- Elens586)
P.=aflo LnevBLL &6 LIgaya6T L T 8:3:30)
P, = &aflo LTevBLL &6
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3. @IP6VIDENTL_ VST 66N B B 61T

&5LDEDLDETOTL 60LD
! : 1
Quhenss QFWHenad Si6D60F) Lo6of|FeTmed
GOETLEOD 2 GHEUTSELILLL §lpeoerL 6D
(wevfls (QEWHemaSILITS 6oflge0TTed
Semeoui auDD unnofésubeug))
SiEDEDE ALIDNS) THSFISHML(b: EHED EUILIED

LMHMID &E&EMEEETET 6ULLIED
I I 1
[5160& &;|pE0LD6G0TL 6DLD

THSHSHMb: , 5” .
6U6DT g5 lDEILDETITL 60D, oY aaw.smn_'eow
Lebereuerfl g;LoebiostoTL 6oid (A B
LIMem6DELEDT &5LDEDLOETUTL 60LD Iflazeo)
T : 1
bedTeuf i & LpebLoesorL60LD SL6D & PEDLOETUTL_6DLD
| ‘ 1
Geomg.& 61606010 &
(&b B Heveser) (Blemeo BT [HlemenaeiT)
TbSHISHBML (b: M), ThHHISSM (b:
BemHmI LHMID QemL &6mb HmId errfl

GNF  GHIPEVIDEHTL_60HTH6 BIeWIDLILY:

BevENT), [Blemev Bf Cums SuiBenswiren Bf @OV SBBES FBbs
dBHHIHHT_ B  SHUTGHID.  EHI  GHIOEVIDSITL_6VHH6N S L emIDLIL  LOBMID
Geweourl enL  Ufbgid Odmeten W0 o SHoPBH. @roneiBG  @GLouimer
UGHBeev wemlp B GssfldauBic GUTIeE @M GUIUILL  STeHSHN
uglinguited  LsvGeuml  euemdWITen 2 ulfleumbice  (BlstTerlulfldbeT,  HTEUFHIGST,
MeVBIGHH6IT)  EFGHIDEVIDWL VHFHN  @(H LUGHHWTS  IDTHISmeT. SRS @
Heelenme)] OUBB MWD  HeilenenhHTGH  FFHOFUIFH CHBTeTEHD HHHOUMBB
HEOSN  @HLPEVIDENIL 6VIDTGID. @& svleiien 2 ulgmm  oBmId  2_ulmeiten
FBIBEHHBMLCW @ Flobdevren gl HFOFUIY SHTeRILILGHDBIHI.

1. o uirmm ammissit (Abiotic components)

R GHoNF @Glpeveni_svid dyhd o (CO2, 02, Ca, N, umev@ur)
BBID @mhdH ol QUTHLSeedmhadl 2 HauT@ID HidCajioniseT (SudGerT
SOeVhIB6TT, S0 1L @G Sidevd) AHWBDBD CBTewIBeTeNgl. @@ GHoNg
GHLOEVIDEWTL_0HFEN  GFwieourh G Bevad qefuled  olee], OeulILBlensv,
Bflesr pH &y  womd OB sTeVBMmeuGSHIeNID  GUTEIE  BTT6RNd6TTey
RUBGILBSSILGHBSH.

2. o _uimeten snmmenn (Biotic components)
l. ©_BUSBWITEN 6T

AF6060BLMflwr, oeiCuent, umeTGLTfleoiT, &Hemenemio@LT  GLoTedIsIL,
WL @LTemyeoT, euTeLEUTE SV, Lwm LID Gumedim UsvBeum  eueNBWITET  LOGHeme
2 ulfimerr; wBsorgifldbery, ervemUCTTEnSTT, &enm.CLrCumryr, 2oL T@HTeiund
Cumettz @emp 2 L VIUTHIHB6T;  10HemeN  HTouFhiGenTen  SABFTevm,  FTevIIT,
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derviguir, o eolwr  mip  MBsETFeiwm,  BHflev  cp&BU  HTEUFTHIGHETTE

Qumr_ L Goredwir_ e ommid rréGioL_iger; Geuehsiinil 1OGHmeN  HTEUFThHIGHETTT 60

SHTIDENT DBIBID 46060); CUIHID SHTOUTHIGETTEN MLUT oBBID £CuTAWIT < &Hluie

GONE  @HLDEVIDENIL_ 6VHTEN (IPHBUI 2_BUSIUITENTH6NTS 2 6iT6TT60.

ii. mIeFCeauTyaHei

EN6VMHIG BH6IT 10 GoNg GHLDEVLDETITL_ 605 T 60T IE RN
GPGEHemen. @&Hev urGor&und, Lmsleiur  (gHevblensy HIGFTGeumy) Gumedims
elevhiEg 0Gemer 2 UulfidsiT; GLosVEVIL 6JB6T OBBID GUMETHMFLI L|(1pHH6T (HELD
QUT(DID 6leVhIGH&H6IT) GUTelB SLIDBT UTIPIH6NT SBVEVHI BlgdHdHen 2 ulflemhichsiT;
BJ  6UeI[BB6T;  HeUMENH6T  GUTENB  STenrL MDHlen6e0  [HIGTEaITTH6IT;  ITHS,
Q&rdhE Gumeiin PIIMTIDHIENED HIBFTEITFH6T (2eT600T 2 6uoT6emNdH6iT) OMMID  F6v
o _FFMemeD  oameil  2_ecwtenulidbenment  GQuflul  1BeiseiT,  UBHEHI,  LDETSH60
GUITEIBEMEAGBET S THIGID.

iii. fnBLILMEIDEIT

@Qemed Bl HIGTEOUTTHET 6160  DAMIPSHBLILBGHMSHI.  GHLDEVIDETL_ 60H TV
ol | FFHHIBMENT  OBIFIEBT Gl Gened 256 Demer.  FenSHLILIHISHET
CommIby 1OBMID GHENHIHN  SNYHHENHHL BT ILIGDMBEN. IBHHIHBTL (B,
UTSHIefluIbissT  IDBBID  LLEHDIFHEIT.  GH6NF  GHLD6VIDEWIL 6VHHEVI6ITeN 26 | &
FHHIHEN6N GaFnsleyl L e SHLILIT 6518 61T Flen g6 QFWIsV(LPENMENUL
CFweOLHHHIBMSH.

GHONF  GHIGVIDEITIL 0HFHV 2 ulymm BB 2 ulmeTen  FnmicbEhodHenL Gl
ol | §FSHHIBHNMe  alpBT OFHefleurd 2 _6TenHmen, Heienenme)| LoMmID SHTE6
BUIKHIGEINE  DMIDLILTS — GH6NMF  GLD6VIDENTL 6VID  HEMened 2 (HeUTHEHD
CBTTBIBSE.

GNF GHIP6VIDETL 6VH 60 2I([HHHMID6):

Qg SmTUINBHEH AMOUID OHTen6eve), @6l 2BV, [Hfled IPID,
BTLILBID  HTOUTHIGB6T, 6e0BIGHH6T AHBUIOBN6T  SHgLIEHL Uled  HemyEuITTID,
Gsvplemsv  10GHeMeN  (60IDGIENgH) IDBMID  SIPLOGHIDEWTL6VID 61607  CLPGIINGI  6)6M D
SABEHGBNTH Lflbsuul(HeiTengl. SDIHE DABHBsVI6TEN DDMB, 616GV a6l
2aBHAD UGHSH SmICWITTID sleiuGHBH. SBH Gl Ter B 1oBmID Geemsdrnsi
ST FBNeOhIBENTEV DY,HHTIOGHILIB6TENS.

eOIlDGeomgd  IDERIL6VID  HEIMTH @6l MBHOD  IOBEBID  OIHen6)
SHTOITHIGBENTEV UHHBID CFULIULID GHNHHe HMhH BILUGHMUISH GHBHDBHI.
eJiDOeaNgd DML VHHGHBEY ~ BTILUBID  GHNHHe  IpIOTe  LUGHS
ADIOGLOIL 60D 6TILGHMBSH. SGHI  LWiDIsiTen  els(Bheusd  EeV6VTHEHTEV
FMFLLL L 2 _ulflsenenOsTeut(BeiTengl. GRIEIG SQLILIGHS Que&\d
st G LILBEBEI. SLIDHTEUTID6Y 6T (D EHBIDTSHIDL (G, 600T60NEH61T )
6T63IMBEMLD & B LILIHLD o Ulflg (pLohiseneré G\ TEuT(HETTEITGE]. AHH
PRIPHICIGRIEY LAY 615 Ba jdHemauledt (LPEVIDD_(HUT GHLID (LPFHEVBHlEN6L

. Manidhanaeyam Free IAS Academy
www.mntfreeias.com TNPSC Group - I- Preliminary Exam Study Material



MANIDHANAEYAM FREE IAS ACADEMY - TNPSC GROUP - I - PRELIMINARY EXAM
UNIT - I - GENERAL SCIENCE - ENVIRONMENTAL SCIENCE
2 BUSHHHME PGSO 0HMSH Ml SemFCWITT 1o@BmId  GosvBlensvldgHene
LD6WITL_6VMIGH6IT60  DHBIDTGID.
GHlDEVIDENTL_VHH6I BFemeuH6iT:
1. euphi@ Gaemeudmsit
i) o _ewiey BIJ WBHID 6NfGLITH6IT
ii) rusIeNeTHIG6TT
iii) 2_udfl GeuSHNIGLITHL_B6iT
iv) mebresfy
V) O(HHHIBEIT
2. HOTFSFTT GFemeudseit
i) oemde WBHID 1S WHIILEBET
ii) @iy
iii) ®6v6ll, 2a1BBAPL HH6V
iv) QurpsIBUTEG, APGET] WHIIGH6T
V) @ID60 SHBEIeoT
3. 2 56§ BFemeudmsit
1) apsevpmen o [BuHs
ii) yell eumMPLBIBemeN GIMBLIGHHIFH6D
iii) oam L& aipm&
iV) D6 2_(heUTH®BID OBWID LTEHIBTEHEH60
V) eueflioeii_ev dberiegs 2 MusHSH
vi) Bieipme)
4. QUEBIGLUUGSHSHID CFemneudmsit
i) eaBmeusv sIHL
ii) areur o_ewienl W&HJHHF CaFjoHend
iii) eflemad UT6eYFH6L
iv) ®arevbleney &L BUIUTH
V) UFH @uohigupens Sl GUUTH
vi) Gpmiids &I GruT®
vii) esremrfitiy &L Grur®
viii) B siSafiiy
iX) QuiBendd HHIG UTHIGBTLIL
FSILL H60 @LOEVIDEHIL 60SHFH6h Caemeudmeir:
i. eumpL Hems QULDTHIEH EUFHIL_ 63T, B eump ST HIH6TT LOMBMILD
eMeVBIGHBEHHBTN HTBBHIBTEOHNTHS HBIDBBHI.
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ii. IDEBSHIGST, 61fl B EMLBHET  IDBBID  IOFHBL ML BT  HBUIIBEHB
QIDHIGD B!
iii. eueIL6L LIHeL IoBEmID el Sifilienl  FIOBENELLILIHH SIS  (LPEVID
SLVNSGID BHBHEHHGHID SBewl_uled @@ UTeVIDTH GFUIOLBHMBSI.
iv. @mreuel, ANCUTeMEL MWD 2 _Wf  DWEVHBTeVRIGTE0  Hifledr
lenFemlid HMBHD 2_5H6)|BMSH.
V. SMBBISSGIY,  bHenimen 2 BusbHd®H,  srjuedt  Gssfliiy  ommud
SIMEVBATIBHH! 2 (Il OHellienusd HhHHD 2 HOBBH.
“HMDIFGHLOM60L  LUTHIBTUILUSHE0  BITID @g_srre'\)ﬁ DIMLHHT6V, BID  FhHH BN
STILTBRIeIHID CsHTevel ienL Geurid.”
i. @ylpev  BLUMLWNGUTHLSeweT L BOID aITHIGHE0,  LWTLGHSHHIFH6ED
OBWID OMIFIEBT CFiigHev.
ii. <%® IDIHIGEDET 66T HGH6V
iii. BHH HemevdHd UsiTenswill GLTHL Benend BCHIHOHHHEHEL (HTUIBBISHET,
LIDMHIH6TT, HenJ&H6iT (LP&HeVIUI6)
iv. QuIBeH® 6IEHIGM6TL LWTUBGSHHINNDHD @HDMEHIH6V.
v. &Ifememen  IbpIGpBs  QFiiGHey  BmId S0 2 _BUSHTH  eTeneld
GDBHHEV.
vi. B BEID WENFT] HISFeNal &HNBIHH6V.
vii. el 1960 LWTLGHSHSUILBID CUFHIGUTHL H6T 1oBBID LLFFSHOHTEvelHmeTd
GMBEHSHE A6V6VGHI HEJHFH6V
viii. o mhigslT HPHS WLBBID eUTEHIhIGmeT FHUITd UTTIORGHD  (BMFLIed
2 _I0Ipemeld  GHeMMLILISBSE))

QramLmbfleoe afiwen aenissden afiue o meaemwoLiy

watang Aifeiss | gougon fersedlR  ods sgpm>
T 2ugm 3-4aELisst 5 - 150 aupLiHGET 150 + aUpLIHEST
Gy DEVLDEHTL_6V (Bloeurrsmas)m:

SBEUTEMHUW  IDBBID  IHTHTEVSH ChHemeaudsmsnl UFHFH OFiiesHB@SHD
GHLDEVIDEWTL_0HTN HTHMPH HHBHMAUSHH COIDLGHHINSBGID, GHLOEUISD, Fepd
QuUTmeTTHTIID, SHelwry mpleuehiesT  Cumediim  &myewlidensm @  6nifleurest
MULGBID (PEVIDTS QHBIBNMHGID CFUWIIPDB EHINTGLD.

GHLPEVIDENIL 6V BoeuTEmTeniD 2 &S BH6IT:
1. @8 Gylpsvlpendil_60HHeh 2 UlfiliusiiodenHll UFTIDfohe 2 SHe SHmaHl.
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2. GoFpmL_bH GHIDEVIDEIL 0HMSH Gl RHBTL L BFH 2 SHefHmgH. (8o

o _uliflevimibeit GHLPEVLDETITL_ 605 T60T S CTTHHUISHMS G EH\6dIN360T.

AbemdwF AbflerhissT  “Hmeveno  @ewhibet (flagship  species)

6160 DML & B ILIBEHGIBEI ).

3. @al GH1DEVLDETITL_ 608 S60T & 6XIJ &b BANUIGOT HLOT BMBSH6MFH SI6ML_LITETTLD

STIOID SASBEHBUBI LD S LoD LWISTLGBBSH.

4. @l BI9SHSH bHeneowiTenm IMFS SHI L HH6 APsVID  GHIP6VIDEHITL 60560

HleDEVHHEMEMIDENUI DL USHBBHTEN HHENBH6TE0 Q6T EGHLID.

5. yeoyemioli] CHemauliBHB  @HLO6VID6DITL_60HRIGENET  SIHL_UITEID HIewl Sl
2_5H6|BB.
6. SIFG HBIOUTHIGBET, 2 6Eh) LDHE®6N, @(PHIG6T IOBBID AJF  FTJT

Hipieuenhibelen QHHIBMenHS BFeITEHHIL 6T @H CHTL LML WG

7. GHLO6VIDENIL 60  GLO6OT6iTenID  HLOMQHMNBH6NT  (IPI9hd  LNedledi(hlD  [HevorL
HTEOIDTSH  OFUIGOLL. @ 6iTteThj  HNIeNeIHIGST  OBRBID  FUPHTUI G (LDDHH6IT
QUTEBIICUBEID Himet GWIDLL. BFH 2 H6 HMBHI.

6. sreuy euPupemm ewenjFH (Plant succession):

QM GUUILL  6emd SHTeu] GIPWID  OBOBT®H  UHSH  GHUPHMD
SBhHHBIHH <2A6H B HHv G ID OUBEF OFUIHD SHTEIT NAIPeHB 6T S
6T6OILILI(HLD.

Rm oSfa HHFHD (1WWHeIL GYUGID SHTOUTHIGET (LPeGaITodH6T 616 Bl
SMIPSHBLILBETBET.  BILBID, @M GOIILL G SV  eimeiledl eemTH
CopraimiD  SReWLBlensw  QUNMTFFSH  HTAU]  GHUOWHIB6T  LgHensd  CHTLfidh
GIDIOHIGST 660y SAMDSHBILUGDNMe.  SBuHUlL, 2 FFHewev  LOBEID
2 _FEHemevdH STOUFHG QO  DmoeudH  (WedBOw o 510  OBWID 2 _FFH
GIPLOD 6160 SieMIPHBILBHBBGI.

Golp60lWIsv euPlapemnm e FFUT6 LieuorL |6t

1. sy GWWHHeT GBIIILL »Ie0  TBBHIGmeT GHRUBHHID Q[
(LpemBLITeT  QFUIEVIPENBUITS  6Xl6NThHIGH BB

2. 2 ulgmm 1B 2 ul@meiten  HMYelideledl  IDTBMHIGET  eleneTouTdH
2 _(HUTHBGI.

3. HemeLWIBB G(DGHMS HeneLWITE @GPOTEH 1OTMB DAeHIDHBMBS).

4. Smpfer uedMOID, GIOTHSH 2 _ulfleleml, GCFUICOMTIOL HFHETENID,  LDEBIT 60T 60T

&fio 101 @ Gumeimeumpied LIglLIQuUITES (1P6TECIBBID BT ILGHBSEI.

5. elefiul o anie)FFhBeulmbal §\db B 60T 60 o Gmie)) QUMEVDH G

(Lp6dTGeuT IS

6. SIpHlenso LOMBMILD sTe1MLLI 2 _uliflevimicenern (Lp6dT@eatnsluL o _UIf
o ulflenhibenma oTmBAIULIEHIDS DB

7. STOIJHIGH6IT LOMBMID eMl6LRIE B EThHHen LB GemL_FFTFenL
2 _(H6)UTHGHDBSI.
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andapenm ewenjFFulenr ewemammeit (Types of succession):
1. @pgHevmblensy aMPlapenm euenjs &

ehHOeuTH 2 ulflesr FupHTwIIpDd @ReveOTH @ COUBBILT UGHUTL SHTeT
GIDIDID  SUTTEFE DAL AUSBG (PH6VHEMeV OB 6UTTEFE  6l6diml  Guwy.
Ceumpt  urtnisv  (1PpHedlev  GIROWIBID  HTeuFhHIGST  (W6iCeTly  FMMlehicsei
(pioneer sSpecies) @vsudl  (IPSHVHemey  Gapod  (primary - community)
SBVEVG (LPSH6VBEN6V BTGV BT (primary colonies) 6160
DAMPH BB,  GUTHIOITS  (IPGHEVBEN6L  MAIPEHMB  GUGTTFS  61HEHGIUT ([
UGHWIID 106 B STevoTd  HewL CUEID.  sihHHIHHT (B:  HliswremiuNfldber,
MEVGH B, LDTENVDH6IT
2. GrenILTbblened euPIpenm e a &

QM SLHBHeveTen gmdelGer  euefheH  GUPWD  Flev QUi
AL UWLmIBenTey (5, Geusitentl GUmEBE), ey CFuwevdsi), SIPESEIULH <165
BLHHO @@ HTOT GO IGNTFE DL USHBEG STeMIL TIDHlenEL  eudl(LpemM
QUeNTEFE ettty QuUWIf.  QUTEIeITS,  (PHELHMED  aAIPHB  ETTFS)
THHHIBOBTETEHID  BTEVHMBHNL  GHmBAUTE  HTLHMBHCUI  BFHl  TBHHIH

OB T6ITEIBID.

IRSHBHBTLG: & 1OBBID DAHBLILQUITET DFHEIGEN6N  GleI BHHV  AHBUIOIBMTEL
DNPSHSBIILIL L B (Hb6T, SmevLIBUIT & &6V 5w CF19H6NT6V L6u01 (HLD
BB BLILIL6VTID.

3. Goumm emPlapemnm eeNyEE

o ulTmm STyenlidee elsneraurey &G  HeOLOUBIBBSH  SHBOUITHisiT6N
GO, UBSHBTTenldenTey (1ossl  Sifl(y, @B Hfeme0 e HeNDmhIG6H
B HBHT(HSH6V) LD 303 SIMLD D B ILIBHE G360 . 606V SBOLITGI6TTET
2 UNfleormhlgenTey  Di6L6V.
dBHBIGBTLG: QM  NOIF GOV VHH60,  oswor  Sifily  oBEID
BFHCHTHHL  JTPUlH6EN  IDewT6lNedl 261 L FFHH  IDHIenL  IDTHBHBIWLIEHIDSHSI
SUGTUTT STOUTHOSTGLIL TBBSHBGS IP6NSDBBSI.
4. sMFTFuyes’ L endlupens euenjs

aP(pemB  MEMTFFUTeH S TIDL Hlemevdelllev SHMETTL 26m L 2 _ulfieenmen
USTHBTOITHIBET AFHHHID OCFHHIMeL DG SMFTY  20m L  eudipens
QUENTFE 6160l DAMIPHBLILGDMSHI. B Helilo QUTHL H6T Blewmha UTIHL HIH6iTev
B GUBIBBH!. b alflpemm o6y FFuledn SLTIDL Hlenevaderiien
LISiTb BT T 61T AT HBID OFeVIHHINIBHTEV GHLOEVLDETITL_ 605 FH60T SIfioll
CuUTBLBaTe o6y  LQUUIQUITE  ADBJIHH AH  elewenaurd  DLBB6V
@UL(PID LIQUILIQUITSH DIDHBFHEMBSI.
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(IPSHEVBEN60 IBBID EFerL_TibiHensy eMPlipens eueNTfFEBEHHES RewL Guiujeiten
Coumur B p6it:

6).6T600T | (LDHEVHIEN6V MNP ENMBEUET) & &) @y eworL_mibmlsmeveuL(Ipenm 66N & &)

1 Ceumm HleLBIBEITeL | LGB L UGHHH6IM6V
D, HBIDEML_H6V. DL HBIDNL_FH6V.

2 2 ulflw 1mpo B Ceuefiiiyme | UBHBTTeloHeTev oL”BGw
BT 60N SH6TIT 60 OHTLHIS | OHTLHIE m6uSSEILGHBSHI.
MG B ILBEMBS.

3 LD63OT @6v60m s @ mIs6MeVID | BTG D6 2_6iTem  E)_Hid6 s

(pSHevHlemey  auPlpemnm e | ol HOW R I MBIPBMSHI.
QHTLHBIS (PIQULD.

4 (peiiBeuimiodh  HTeUTHIGST  Geueild | (eiiBermigd ST THI BT
@600 GABHSI eUBSBEBE. Blsvelle(pLD 2 L @loedlsBhHol
9 (H6UT&HBLILIHB 660
5 @3l WwaImLU  AFHG BTV | BH  (PeIsHL Ul UL L 6elsv
dBHHIH CBTTDBSEI. GHOBHSH  BTVHMBHCU 1B HGHID
OBTETENTSBMBSI.

Sreuy euPupens elenjFFUle 616mDBH6iT:
bimeney eMPlapenm o6y EE:

@M BN  @HLOEVDEHIL 60HEHV  HEWLOLMBID  uPlpenB  UeMFFE  BiHlenev
alflpemp  euejFs  elenl  GUIIILIUGEBSHI. @6NF  GHLPEVIDSTIL 60D  GedinSledt
alPpemm  eueFFS  (1peiiBeuiTiodh  STeufhIGeTTe  10Hemed 2 ulfiseriedn
GOWBBHHL OHTLHSH SuHUTE 2 §F5H GUowd OuBds  &ThH  Hewev
CHTIBINHV (LPIgaIHL_BBH.

1. sreuy WHemen 2_ulfiBlensv

HeLLILGIDUTHIS6T, UTHlefluibider, FuIGemm UTHefUIbiGsT, USIDUTSH®BEIT,

LwiLip, Gumetip (wediGeuimy @ (phIBemeNd GbBmeniL eud(penm a6 & Fuled

(IpSHeVHemey @G uTGHID. @hs 2 _ulflemisellsdt  GlGUWfe], 6ITIDHMS

CFWIV(IPEDMBHET, @MU cpevIDTH GHoNHHe o GuTmellsd o] OBLID

ol |FFHFH ~ OFfeuenLBmH.  @QH  ewenfFHuUleN BHH  LIGHIen6D

UNTETHGH 2 5H6)DMFH.

2. b6 aAppSUI HTEUT Henev

WHemen 2 ulfleelenr Gl OBBID DL GHe06N  6eneTeUTVID,  LDEHIDIHT

APeVID  HleVHHEIBHEH D6 HIB6TTH6T  BgHSHI  UTIILIBOISTEID, G 6NTHE6

SQLLIGHUIL @  HoNMjeuTedl 106 2 (huTd el  IGHHBEBSHI. 616066

Couemedinll  HHET  APIDE  SUTIDID  BFOUTIDS HTOUTHIGBET LHU  6UTDHTHEH6V
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Cpmedim S TIDBHEMBE. B HHIHBTL_(HDH6IT: @Capy, wl” fleGeofiu,
auredleru@mHflm, emaml flevsor (pHedwlen. @b SHTeUTHIB6T6T EMUIL  LDBEBID
FowdHe| GNHPN  DAYHDNHMS 2 WFHBIOUSTEV  GH6NID  AIDBBOBBHT D
TWISBHI. 6lei6e  @QbsH eumPLID  [HHeT aApp&H  10HEHGHID  Hlemsoulsvieitern
CoumInNenBUITE SHTOITHIGB6T GHRCUBIMISBE GJHINTSH SMDHMBSEI.
3. b6 aAplp&d W0GHHGID Hlemev

@by Memevuley GHeNMHHM DUPID B LSS L 2 — 5 Sguites GmabEID.
sTe0iBou, GouemediMBll BIeUTIDS SHTEUTHIGET OBMID GLfiul El6M6E0BETHL 6 Fnlgul
IHEGID SHTOUTHIGBET GHeNMHHL GHBuim S TIDINSHHB6T. 6T(HHHIHHTL LT,
Couemeiiil OHEHGID HTOUTHIGETTE HTIDEMT, B6VES OBWIUD L JTum; WOHSHEID
STThIGHeNTen  ACFTevr, Gevibedim, 2 6Vl Iwm. Terviguir  Gursiimenel EbdH
Bemeoulev 2o _sitenien. @b HTeUTHIG6TeT @MW OBHBID  FenHHHEV eP6VID
GHNSHD IpID GIosvId GHeHBHMHI. EH6h SHTTEWIDTH IOHBGID HTEUTThIGHT
uQUILQUITG 1B EenhIGeNTey OTHBN AMIDSHSBLILBGOIGHTEO LHUI Henev eeiim]
o _(HUTHBSI.
4. BTEWIH FHIIL Henev

@&l Bi—mHeo eUTDHIMEY 6lD AMPHBILUGROBH. SbdH  Hleweoulev
Couemetinfiul 10BHHGID SHTUTHIGST 1B HTOUTHIGHENT6V  OTHBHBILINIDDSLILGHMBSH.
@H BiGyIpHemevulsvID, HeL GHlpHleneoulsvid  GleumBMIGTIONS  UTIPHTnIQUIG.
TBHHHIHHTL_B:  emLsur,  rradidigen, Gaegl GLflur  1oBmId  60&IFIILISD
wpHelwer. Qbd Heweouledr @mHuiev [Hfled 6oy 1BeID  GHmBUGCHT(H,
bi—blev aumpdh SHreufhicbeiie CHTLFFFUITET aleNfFHHE SHGHHUWBBHTHBSI.
5. a0y YsvGeuell mHlemeo

b6l 2616 GHMBAUSTED, HNHHIN AUPID GHOBUWDOLT(IDGHI EFLILCTE
wppo  CurGwsd  SmnJehisenmen  GHGIrHev,  MedIGmevL,  MFGLT6I.
e1eVBWITBasflety  Bumsiimeneal SILGHUTL  GHloCuipISesiser. Seumpled NFHGID
HenehHH Coujdmermedr o g eluimsv uril elfibsgs  Curelim  HTouyHOHTGLIL
PP 2 GUTEBH. BH DS ene| Bf 2 HebdausBaEw, Bj SiiBen
alp  IGHHEBH. RbH  Hemeouled  (PIgelev v IMBEITH,  FHILILHIVS
STITRIGET LIQLILIQUITS DenBhadl USHTFOFIoHeT GlgUs allfelddHmEHl.
6. UsJEOFIQ Hemeo

FHII HeVH SHTOUTHIB6T CHTL [l LOMBAISHTED, LD6wT eupesr(h CuTHMBSI.
o16eniBer RbH UGHH DML HeVITIDS HTOUTHIBENTEN LHJFOFIQmeT (Fredlden
IDBMID  HTF6T6N0) OMMID  OJTHIG6T  (UTLILEV6TY  IDBMID  DI6V6T6I0) L EIULIH6
UL QUIBSHDIBe. BbH STOUTHIBT AHH Slenedeorsss Hew 2 Miehs),
QUM6BITL QUTIOIL&H6mFH 2 (H6UT &G D66 . DABHGHIL_601 ©IF (LpemLOWIT 60T
BleremuIfieemnL e  dnlgul  &fic LG  CFHTIOMLIGHTE  1D6wIT6INEV
SHODSNTD  AHBFHEBH. DWIHuUIL SIUGH yUHw o  Genmbidbermedn
QUHNBHEG FTHBIOTEHMBSHI.
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7. &M@ Henev
biouwdapenm  euenjFFuledt 2 _FFHlemey  GUWD  SHOITSGHID. BbSH

BHlensouleiGurg LsLBeImI  UEMEBWITEN  IDJHIG6T  LsHL QUIGLILCHTH  6JHTeuF

QM UMBWTE  HTUFHESTGHI] 2 HUTEBH. IGSHHIGBTLB:  GHolly

LOGUOIL_60¢h H6VLIYHBM(h (216V1061V, g7, GJH6N), OeICILID6TITL_6V

LDMIPSHBTHB6T (D FOLTHBTTLEN, HedtenGomoID), GEUIILIDENITL 60 EN6m60U ST &

STHB6NT (pHIFeD, CHDHE) 1pFHeTLIe.

STy euPupenm euenjF&ulen pdHHUISHGI6NID:

. @5 Qubspmeoulss o 6ten @@ GFwevipedBUTGID. 6leniBer  H
G L  UGHUTL  BTeWIILUBGLD @@  STOU]  GUPLHmSH  UB
SBBIFGLe0WEOT) S FoTalbeaD, ugBlemsy  GHTLfd  GUphiGBener
LY HSBILISID  JSIeUTSBII.

2. GMBIFGeL  FTF  eubipenp  euenj&s uBplu oifle)), STHDeN0  eeiiml
SIVEVGHI AHBG Comul L Fmnflembisemed &L BULTLLT6T 66T EFFenUIL
LflbgI GleTeTen 2 SHeBBI.

3. auflpemm  euemfFs uBpul  infemed  LIWISTLBSHSHINUSHE  LP6VID,  6)6TOTL 60
LIgeMeI([BHSHI DIEDETTHEMET LITHIBTHEHEVTID.

4. ®rhHHmeN 16O (HHHev, UHul STHSHMeT 6leNjHeHelev LUILIBHSIILBID
HILUhIGM6NTL LB $HH6IVHMET EGI aIPHIGHMBSI.

5. Guouigsev BHlevmidee urTofiiibdE g 2 HOIBBSI.

6. 2 _ulfleomhicmeried 2 ulflusioHemd @ @OV 0HEH6V UFTIDfHS S

2_5a|BB).
7. olell  UFHMTID  DOLHGID  S6ene)  OBLBID  usvBeuml  HrFewlceiedn
E6DL_ULLBIBETITEV oudl(Lpemm o6& FuledrCum g o (HUTEHID

© _UNfIUGIDSHSHEMEMIDHET  HTHBHHME) 2 6TT6IT H60TB60T.
8. o ulflerigmsil  @6v60Td @@ UMD UGHUTL GGl  BTevedsiT
CHT6iI (LPGHEVHEMED AUPPEMMB AIGNTFES 2 56)BMBII.
9. GrpmLbs UGTH OBEPID  ATPLSTO @B STO  GULSHMD
LOBIFTEMIOLILGHIE0 STeinL_TDmened aMPpenm alejFs FHLBSMBEI.
10. 2_600&®HmIBID BTID UTFHGID STHH6T IOMBID HTOUTHIHET  DIHMSHIHID
Sreuy eumdapenm elemjsFulemev GHrerniuisnsuGuILITGID.
anfapenm euenjFFulehr GFuIcLIPNMEHEIT:
1. sflFrsHev
sl  eeusidorenm 2 _ulfleripld  EeveorH GLID 2 _(HAUTHEVTGID. BV
SemIolN] (1oesor Sifiliy, SMmp GFuwieour®), STeVHemed (SLeVhIGL 1, Luled, §)
ppip 2 _ulfleryenisst (beldhd OFulsvdEsiT, GGSTHBBICHTUIGET (LP&H6VIUI6T)
CuITeIBEmeNBETTEY Hiflgi MHEVHIGBET 2 (HOUTHEVTID.
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2. BIYUD6V
Fmehisst  Couml  ehHOeuTH  UGHUIIMmBHID  HfE  Hevudhems

OHHMLHED  GHIQLIB6Y  6I60IMI  SMIPHBLILUGBBHI.  MenHB6IT,  6MdHFHIDH BT

V60 LI HTeuy QeIGUmHS 2 mIIGsT, STBH, BJ oBmID UsvGaum)
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