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&.0Ur.s. (2_.g7) 2 Fald HHSIIEG - 2016
o uiflwed - elemgsmer I
allenL_BEHHBTR UHBTL 19

(1) 3 (26) 3
() 2 (27) 3
3) 3 (28) 3
“4) 5 (29) 2
(5) 3 (30) 4
(6) 3 (31) 1
(7) 2 (32) 5
(8) 4 (33) 4
©) 1 (34) 5
(10) 4 (35) 3
(11) 5 (36) 1
(12) 1 (37) 4
(13) 2 (38) 2
(14) 5 (39) 4
(15) 4 (40) 2
(16) 5 (41) 2
(17) 3 (42) 4
(18) 4 (43) 4
(19) 5 (44) 1
(20) 1 (45) 2
(21) 3 (46) 3
(22) 2 (47) 5
(23) 1 (48) 2
(24) 4 (49) 4
(25) 5 (50) 1
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o _ufifluied
Al BEHSHTRN GUPHTLIg
uUGd A - giewliyssl Beny

1.

(A)

(i) 2_ulifsseomiseem SIIBFuF CerwBLT(HSEHHE FohHemwl GULDIEIE eI Wy sirest
By salefGumenylyenan GLWIfGS.
ATP/ o19Camdler enp CuTerOGLIM
(ii) GG G L PuysdefGurengliger ysner QuEEHmBH (WPeodampiIBamen GuwIfGs.
ampBumerd GleusLeVLD, SiIgesTenr cLpevld, OLITerOELM &nl L b
(iii) GG (A) (i) @ @UU L Cojemen SiHer CFHMOBUT PHBEGSL CUTHSHLTS SHLILSBSTET
Upsren snyemsmss GBOILLNGS.
Beu@aled LUGLILDLWS dmigul o Wl F&g GumerdCuBp SementlienLis OETamTyhHdHdHe0
(iv) seofflelled DNA @61 swgppusjlier (posdwsHaeud wrg?
sl HevmE6Ted SHatmarownss DNA Lydsment GLpiged
(v) DNA uieir swspusjiie wosdwsdHeud ouptd Syew® Wysrenr OpTHwumsemen GuwIf®,
Suppien FHabgeuoner CFTHeosmens GUILINBS.
@BTguid Ozmpled
* DNA 0aneil@xserd MBHTFH LIDWILILIBHMET 2 enl_LILIGHeST
cpeuld DNA  uflest S(hLL 19D B Hm6rU LD
Gouprsase0
* DNA Gumedio@yerd BluysSeNGuITenyL BohBmen EenemnTlILIgHen
cpeold AW FhFeIBmens OFHTEHHH6e0
(vi) Ben&BamHe0 DNA clpe0dbdnl 6IGTLST60 SHSLILIGOUS WiITI?
Goup L. Qenmmisemedhba OuBLILLL DNA samen @amensdl Sl DlevsTad GFwBLL Sanlgll
@@ DNA (lpe0dhanBens 2 (HauTdhdHe0.
(vii) S SIuGHHe0 WensBaTzHed DNA Gamfiai uslear cpaip UyCwrasrismens @GULIGS.
o ally Beieder / euenjsd @Gomemer o BLSH CFuigev.
°  Galiuampfled B o 1 Gevgdflwnsdlenul o @musHs GFuisen.
° BHF 2 _mBHL SMIMIML o BLSHSH GCEFUISHe0.
°  BGmELGITmeT 2 BLHEH CFUIHE.
(viii)DNA Sen&Gaged OsmPai us CFwuduminged Ueaeumd @aiGeunm O0smbedpg@Lomear GpTawLd
@eiienpBl  QUUIf(BS.

Ozmpled @BTgHuid
DNA g dpliysnemiseflsd Hiemimea60 AUDIUBISSIUL L OIB HuyslemMGuierd
DNA gienipasensn Benenisse0 DNA 698serd

/udb. 3 U Uy,



®) O

(ii)

-3-
Uestau@pd geieurp QFTfHeled FHUBH B H60H SLLENLIL] eeitenpll QUWIRBS.

@zmpled &L L6MLOLIL]

a. Queirgeialear QUTEHBUTAILITL Boseia OHTEGLIL SIPSHSOBB  HIBLPSHVI(HE FIDIeUEm60

b. GYwemE SHGBMLLD G ®
C. @ampeUTGsTFIbBMmeT 2 _BLISH CFUIHE0 & / L6
d. seBsE@sADLUITE YUESMNG SBSHH60 OIBheBITE  Fog)

(@) ‘BMFULTHSI 6T6HDIT60 6T6T60?
alfls smguier HoasFdpmpriear m DbSHeTen 77 CHmbhdEnddeL Ll L alflghahemnauler
HMFFFH(HHBHH T OHTOBLT B DI6VS.

(b) smalLNTGGHIEE6T STEIUILGHGIB HMF eUMmBHMeNL CLUIfBD.
*  Bpws sws

* sl BH HMOF

(iif) GwBsv (ii) (b) B0 prBeT GIMI L FHmsF eumssEHREHmLuloTen Byeni® o L BEMTNedulsd

@iv)

(\2)

(vi)

(vii)

CoupiLmpsenens GBULIBS.

°  BuHEmF SOFIIBIIBGIWS, alsgal BHHmF BIDLIIBILIBGHWISI.

°  BQFHUHMHF BFHFUISISILI®A Tl HHHMF DFMFAIUITETNE.

°  BFHUBHHF HOELILIML AIH0meD aleignl B HmF BevGHaled HEWemlILIenL ULD.

°  BFHUSHHMTF FHBHLOTET FiHBBHMBHDH HTEWILIEGID. D0 al6gnl (hd Hemd ST 60M6V.

WSS Bows OCsmeimasule SRLLMLUID FHMFF FHESHHECUTH FHHFULTSHHL HBUELD
BTG OTHBHISMmens GBILIBS.

o I ulyewauler aIeoUISHH T HerD G6BULD.

° H ulyms aueowidhder Hemd &enmulib.

o oEfler Qenpse WOLTHeT enIPH6T FHI QUIDSGLD.

o Byewih Z BasmhdEenddenl LUl L Hembd Gempuld. /| Z BamhadeT Ob(hEHHLOEGLD.

Sraugmiseied Qumiipeny PBIMSIBG WHSworer Senpwmisamenll QUi B, o6l gaiGeumh
Bempwiwd eeieuty 2 flu OFTfiestsear FpsHHeomLbaleneng eeas GBULIGS.

Bmpwib Fm&SHe0enL[bHieTen allHh

@l (hdHevalenpuild BHVHH G HEOFFAT cLPeLH6T BGLoevd®
CFIGsurdlenmed HIgLILIGHL [HBHI6TEIT6T.

°*  QIELEI(HBHEVATMPUILD FHVFFI] BeVdbaflenerd GCBTeRI[H6ITENS.

°  FMD SMIPUID FevFFal] B6ddaNCarBBLILIL BeTernd).

BGuwBs (V) @60 @PHIUILL BempwiriseEneT Fbseorar @empuid eig?

HITLD

GG (vi) Gev GPLL L Qempwddler, Gumilpep Suzmb Saljbs Coup Syemie

Oamfsoamens @GBILILIBS.

° BH HLHBHIHEL.

°  FOMULILSH®NS Bl GHHIH60.

°  FHTa eueTIFFL USTTSHIHBIEMeNDH Bl HBHIH0 /| nFBCITendeie, IFHHHI0601D.
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(iv)
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(i) weisaiar a6 G5 CsTGHulesr gz CHTHe0s6lT WiTene?
*  as1aildhsHe0
*  HEMFPH6I
*  LTGHISTLIL
o sedwHms CFSHHMID alBHeldHHemIb
*  Qumetugens GFISHSHMID alBHelHHMID
° GHHG Hevmseler o BLSHS
wells (WeTehHeuihd HILIGIH6D (LP6iTeNhHEITOL GILIB6T EMEMITHdH 2 (HeUTer eaiLsdenen QuUuIfll B,

el ReICATEIIID o 6ileon Senewihs (WeTenbhHawIOL e sellen aewienismaamus GBILLTB.

616aT| U QT (AT BET Tl o i)Y
* FHmoeuaiy 5
* Guievev@ er6oTL] 4

poihs Carhs Bmevdd URSaNSEGL wealgHalsar (psenbeHeiGs HSOUSH6 STELILGLD EFewi®
Bwedysemend GBILLIGS.

(LPETTENMHHMIBHBIDLIGHH60 [BTEHTE GUMETO|H6T HTILILIBHHE0

S1PCHTHS CFeLIDBLITE! LIQLILIQUITES  (LPeTeNhHWTGIL aTLlenL. Ul L L 1965 Hlglll] SIFHBFHHe0 /
(peiTeThHMTOL aiTLlen enowihgHulen Sieney DIFHHFSHH60.

&G syl (BeiTen (WeiTenbHemiCLaiiEemenm OTHF (WeTenbBHMRIB aaLlelmba Capbsd 2 H6aHeas
Wpsien @@m Suwevemus GUILILGS.

* BHWHBH (P6IT6NHSH6NwIOIL 6l 1 (WeiTeMbSHewIB BTl QFe0eUSHBEG (LeTOGNEIL [BTIhSTes
SBTETLILIL 6D
* QBehFmm (PeTeMbGHEWIOL 6] : &l60T 6I6ILE6IT QUTHHHIIBBHTET (LPHLILIHHET HTHILILIL 6D

[ NenGenméa euemeNbdh HEWIL BILDL| (LP6T SHTEILILIL 60.

* ®GLIL (WeiTerhHemt L 6L ¢ BIDL (e BIBGHTENT aUIQEUTEIH.

(i) Cufprsfund Gusfumemens Csibd GMFFwnismen GUWIRGS.
YGiymilerdym
LImIgB6r0
Wemmen@y (Hmeuy @pmFFuib)
Slefrelwim (aflevmig @FmFduid)

(i) or Leaumemuied Srin'L elevrkigs SaumBeied (pHevTeug BHiyeded GBNIL  BuiedLsmei

STEIILL LT QUIGSS0Ta s et (V) aard @HiiEs.

allevnig ewILD
Buwiedry
FoupHCrmmr | HATCUTLT | SemedLm | OBLBGITLT | GLoTevebaT
SHMELWITEG OFuIe0 vy ‘/ Y
L|B6)6518n (B y V y
GHIF FBEBTLLLD N N
STETLILIL TG
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(iii) VeeuHD lemeser S6 Syl Gatenr A, B gflul eloukigaamer Sl WTHsS CBTEIIL e,

(a) A, B g1 elevsigamer @amleddhbal @am CamubGsssdagul @remi® LpeluledLisamend
GBIlGs.

. A uled eLWSHHLI9HHEH OFHefleurs CeupLBHSILL L LWnISH6T STt LGS eimser.
apemed B ufled olsiieumpsisvenev.

. A ued Gob srewiLGHa&BE opemed B ulled smewiliLiBheugeomsv.

. A ued @I UTSHHFHO 2 BIchHH6T STERILILIHEISEOMENV.

B ufed @wmw urssdled o piehFsen STewtiiuBalaimse.

(b) BB @I’ L A,B du aleomigser eelaleoni@d sMSmesF CFibHame?
o adHmaCeamGL Commm
© A, B 8w eleomigaemen BB GBI L samsPale o sen ds o Falu Srewi®
ysalwelsamens @GuIliGa.
°  WHHTMIEF FOFF]
*  GIUW UTHMHIGET HITeILILIL 6D
*  GHBUYSSH6T SHTElLILIL 6D.
*  HTUISHBBSEBH STEOILILIL 6V,
B) () =sod oHEGHTEOLBBTMTEIH <~ HWID —OFEETELTELBBIMMAIL &Il  (WaGaBBSTLOTS
BOUUFBE STIEIOTET BTG BuisLsmend GULLIGS.
o AHBHIEH6T LPSHI6T MeUdBLILIL 19 (HSEGLD.
°  BOaIOUHHH DIBIGITD L SHH6IT STwILILIL 60.
o amfled @uTuiser o fluibsdlsd GrUIWS GLTUISeT, CHTILMIDS HEVHIG6T SHTeuTLILIBHS eImeT.
* SMFUID SHTWBD Suewt LemfledeT /| ouemt Leniflaemerd SL5FH al(hSHUMLBS WSIbHDHD
GTWISET STewililLed. / Lewiflaefler &mbslLadb@& UBDT Dleudlwbledsms.
°  QILMLE HHBEBLLED SHITWILTS (POl alHsHs allenpuid 2 (HeuTshaLILIL 60.
(i) yszeiear 2 Haalwed Buicdlser OBHTLIUTES SGO SIULILL LSBIG6ET (LD SHSLILBAIH WITH 66T
GBILGs.
(a) Govdd BoTer L i 4eled @Georeigl geneil el UgGHsendd Georsd
STt ILIBHLD.
(b) ©160606wEeTL 191 BHagd :  BHFTEIBET DI6L6JGLEL L IQUIG.
(¢) yayms i yeler QeuelliLgdluied o 6Term LoeVLTeT LG HerTen
SI606Vl, Leved eTeiLIen eeTSlel( bl @6l CoupILIBSHSILL THen6L.
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(iii) Pogonatum, Selaginella, Nephrolepis, Cycas, Mangifera

&8 syl (HeTen BuIeLBEBL6T OUThbhSHamigwl HTeugd stgluiemer / sndsamen CuBEYISS L guwiedsd
BoHa O3faCsls RHIE.

(a)
(b)

(©

(d)

(e)

®)

© o

B BFHG(PMETB6T OBTEHIL  SLEWTLGRTHB6IT  HTENTIILIL 60. Pogonatum, Selaginella

LenflSSTeugmise alHHHHmeuy Senlouimiserarmed
GLOLILL L 606, Cycas, Mangifera,

@flebev, @efdaBOLTFmenT CFUISGEH  L6wTflSSTeuTmISel
STEIILIL 6D. Nephrolepis

LTI N6 HLHHIUSBE LOBPHHHEHLOTUI

AN(BSHSHMDLHG! BTG ILL V. Mangifera
AlSHHHTUTLD, LIewTflSHSTUTD TGO SITHILOTEINE,

SHOLITFGHEIU L UIGHE! Nephrolepis

ef g gmsit STEILILIL6D. Pogonatum, Nepholepis

SUIegL S50 LWaLGSSISEB 2 Lsyeurwreaip &6 Syl BeiTengl.

(a) CuBE@HsHs 2 LSJMISHMmS EEIEHTEIS.
auenyFS el (HFCenm LBHT)

(b) CoBEnss o usFasHmear LWLELIBSHSIUGE GBrHsDd wrg?

DBGIHHET PSP HHHB 2 WD / HendHend DIEMILSHET  (LpeVlD  SHTeuFHSer  aulenjFFleni

DI H60.

(c) CuBENHH 2 LsFmMIGmBI LWGLGSIHI QuBILLL HJejsEmer o LGWTASS, &6 Syl

B Goueiiulled euamnTOUITETND U,
QUGN &
A

Byeni(h SIFFSBmENUD Gl 60 2 %2
aueILIeT 2 (Heuld

> @By
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(ii) Veu@d FHTay SEBHRIGMET aleMiFHenw Semallll LWGHTLGSHSID UFIOTEMISMeNS GHIILIGS.
(a) uwpibd P BHETe6E) OIFHEHSHH6e0
(b) @emev ¢ GuBurliy oIHsHHH0

(iii) sreur aueni&FA LSTISHBEIBMT ANORIG @Comeisefed(pHSHI GoupILIBSHZ1B T3 Byewih
GaupLnBaamend GBILILIBS.
. Freuy eueni&Fd LSTTSHESHS6T alCsL SIULseTed SFTHaULBSHVMmen. alevmid @GLTETSH6T

DIBEHLFTHGWD FTUILNSHeNTe0 &y dHLILBHS eTBe.

. ST UeMIFS LSTTHSMIE6T SMD, o Fuid, Ll SHeualenpuid o6 TedH SLSSLILBS GBI

allovmid @BTeiseT GHHUler o THdh HLGHHILBHS IBeT.

(iv) Veeupd OaTfeodsamend Qb Touy euemjFAll UBTIHBD EICaTaHmBS GBILILIBGS.

GzmPsd ST GUeTIFFL LISMISHSHID
(a) 2_sdlwm_dlenw BHCITaHH60 nFBTeN BTG
(b) pewrgesr B fenul SHITemT(BSH60 lumeden / erdhleSest
(c) wrllewpwid QFHTHBUTL oL BCITH & H60 EYNEE L AT

(v) eleugmud, yrsaiuiwe EwamBed LWETLGSSISE (e CFwuBms HTeuy euen&FALl
usMISsBIEmeMUD SeuBpfer LjGwresrismend GBllLGS.
STeuy euenJ&Fdll LUSMISHHBIS6I yGuinsmiseir
IBA FHTUTSHBHIeNILmiGeTeT Gau (LpeneTdHHmevd

BHITEWIL 60, BH6IT6MbBHNUILDTHMEVS HITCHIL 60.

24D/MCPA SHEMETOIBTE06

a3l edledr alSalI(pmenSHHmend HTamihHeo /| Hewih Bl Fevw
ST BH60

618560168t LLDBIGET LI(SHSHMEVSH HITeRTBFH60.
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3. A () oodssplpnLs Opteliuiea siglurudus smpieamen LGS

BsWb / GHIowEF CFISHSID © LISFeuTD
GHF  BEVGIHEIT

SMEBILL  Hyeuld

(ii) wals AswsAE RREE@:CM Rws aufitiu b S8 FHyr Beitengl.

C’?

(@) afliugded (a) Bamhai (€) auangwinen UGHsement QUWINBs.

(@) - SuTspETEND HBLILSBETET HIGUTTLD

®) - Bz prew

(¢) - BsweaempuienL Lflgieuy

(d) - W] euTedey/ euevdl BGFTEDEILIMDB BHUIGIMB CUTEV6)

(e) - WBEL®m BT HBILSBSTET HIGUTTLD

(b) “Y’Qar seuj “X Qe seuengalld SQlns @BLILSET Smyewid wimg?

Y siengl © Led (PauBHid GHAmwF CFashsieusBaTa alngmul euphisGalemy
Bnsdass. 2165 CHIb X s GHHMWU BFHUIMBEEHSES LOTHHTLD
CFVIHBHIUSBHTET alnFmUL PRIGH OB ol BaBE& QUG FHuled Gopphs alams
BurgioTenTg).

© “b’, “d spwempear Gamieosmends GBIULIBS.

b - BzuamBsala F(HESHH0 CFTMILMB BHUWaIMB aUT6OR BT o 6T6HTSHS
UMETHMVS HBHGSLD.

d - aeug @sweaimps G e alevgl BFTanewimpBEaTaieT FevalmHsH HBHESLD.

(iif) Qu@ppTgHar em e Beusdaen ogamp CO, (wssmp waligaia sang GuBuIlimU SiEnLWb
UMy 2 66 SL L NSNS FFWLTEr QIO 61(1pHISH.

aueugl GaTenemILIeNN > Qg BFWwelms

FBBOB €———— FUTFIML <——— FUTFI OLHHTIY

(iv) velgaiar GHHF BB LS CFTGHIBGWL Bempy OsTGHSSL Qenuleorear @Jewih S Ll
GoupLTBEemeT  SI(LDBI.

GHAF FHCMT LS CaT@Huied BFHUID STERILILIBL. SLEMed HawhId CHTGHSHuld SFHUib
ST LB 606m6V.

GHAWUNTE  GTUISeT  SH(pmarseiad HBbHSITHd — STauILBL.  Hewb  wulfs
GTUIHET @ (Peeatulled (IQUISTHS SHTETLILIHLD.

GHHF FBCBTLS OFTGHFH BT BTNMESmeNS CaTaniBorong. Beobisd HTGHUled
SIMAI BT ILIGHAIFGO6M6V.

/udh. 9 sl unjébs.
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(v) welgaiar PHeub) CsTeSHula Srap Lrster sevaismen GUWTGS.
°* el Blewbish SHTes
*  OpeEHFmOBDH ST6s
(i) Pemflel o Busdl wirg?
e @empwill UTWIEUT(HEIT
@) () 2 L6 SBFGILD GTHLUSTR SHSLILGeuDH Wrg?
BOHHBG WS DHETH DIHMF FHLOAGTEN, SIEN6! UTIDAISBETR 2A1L_HHMS ULDHBIGLIENHE.
(ii) wals o 1 edel SiBFGHWIed 2 6len &L BrLGHSILL Cauemngul (pésAWl STyeisaman GUWIfGS.
o @rsTwerl uSTIHSHIGeMNeT Gasley / o FHTFewid GEnHHGHTer, Sl
° B, Soyuniseflear Canlame FITdaseo
°* 9 |6 OGauiLmplensv
(iii) wafzaisd GuHular GepsCsTa L Hmsd DHsfEGD @OLTRISET Wireneu?
S evrelles, &@HHBHTCHT6H
mHOTEhF 6T, Bam_19Bame
(iv) waigeisd Lygtyens FMssdmss S.ELLGSHISGD LFsTer smewisamenl QUUIf@:s.
. Bfler Slemeneuds S BLILIGSSH60.
. 2 | sfdenmed OUBBIS OETeTeMILGHGB, BWHPHAm o (I1h Sieneneud S BLILIGSSH60.
(V) walls 2 Laled o aiten Lysner Lygment FInss SmssmB QUUIRGS.
*  dpiprsd
(vi) vaigeiear Uygmens dyresseded Gouyuwins FEUBL Byemi® gGLreEsmen GUWIfB.
. ADH

. SI60GILTerOOIT M6

(vii) (@ GwBw (vi) @ I L @CoisimeT &ISHEM VITAMHOIUD SeuBPeT HTHS
MFTAISMSLLD GSBIILIBS.
@Guomest FIHGLD TOSHTEILD SHTHH OSTEILD

« ADH suFsTUWeT UBusssF BFmene BzuwienLowimen  LOQLILIEHL [HSH
Fpiemul CaFJoH@ID e

*  906ILTEIFGMITesT S1Bflered Gopu enL BzuwienLowimen LOQLILIEHL [HSH
FpiGLomul

(b) Gl GBI L @GeBeier SHISHHe0 eelouTy ST LILGHSBSH caLMmBS GBHLILIBS.
+ ADH - GBI geTIar SIpsHD DIH S HHM
*  9OOLTVEICBITET - GHHAW(PSBLD DI6V6VH HETEUETR| GHMBHeO / CFTQUID DIUIGHTSH6NT 6T

CFpfley GHmBIH60.
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©
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(i) sagnsais o fui @empusde o Tes &L SHILGHGE Bewih Crowmis gnpEmenud SJewih
S8Fzad ampEmenuD GHILLIGS.
Crzpais gnBIme6l SIBFHen FnmIB6I
. FidGCIrmerd ° 139)
. Freuy eUeMIFSIL LSTISHSHLD
o oufGamaneod / elppiie e K+,PO?
(ii) 2 fuisHer o mer G@TaEIBOFLMME Bl alGFL Buisilsemens GBLILIBS.
° B Hwgsaiad HewLGLBID
°  Oatewih GFebsvsd HHeneouIwIed ILPEBHHHIL 6T HenL GILINBIBBSI.
°  OaTewih GFslsvsd IHD HIFHBLOTEIHI.
°  Oatewih GFsvsvsd FHMD W& SiFswTaH /| OsmanBolEFsoeulILIBLD.
USTISHSHHT /| Ol6N6) DIFHBLOTEIHI.
(iii) srauymisemed euTuBleneouied QUBEISCSTeTMILBSHB CUTFmewT ceuEmIBmeTS GSBLILTNBS.
. SBITLIGOT
o @ldger
(iv) wewienfisd 2 _siten MBIHIF6T SHMLLILMS IIHBFBBHMQUI APHIB DUIBMS OFULIGTI(LPEBH6NES
GBiliGs.
o o UIflwISGHW mBSIFET LISHSHH60.
*  ieGTeuT60.
°  MpSHCIBBTHSLD.
(V) »pSHCOBBEIBmET MTULBMeD MBISIFONS LOTBBSW BrFTwas SHBCLUTFment ks &ed
gaeeis GBIUIGS.

Thiobacillus denitrificans

(i) Qeuefiuledpba o eitenma 1LLOUTET GBISGOML B LML Semen @UBIG(enpuied QUUIf(GS.
yalGuim®, Gueitely, SiHewi

(i) (a) QaulPlemevuiat SigliemLuied eueiweRiedHer LfHTen UmLsman SPmHE GeomasL
QuuwIf(e.

LOTM365T  LOGWTL 60D LIGWL  LOGWTL60LD, E)6ML LOGWIL 6ULD, GleuLiIL! LDGWIL 60D

(b) GG (a) §e» GIEIUILL UL SEpsiT @GFTELML STawILBGHEB UL ulemen! GUWIGS.

LIGML_LDGMITL_6VLD

(ili) G  FyLL_Beltem  GellOEUTH  GUMSMBWD LTGILGSHSEGMB SJewih TFTHS  LPOMBISHE6IE

UG s.

(a) sWsHATD 1 WBHOBHTLHN HLP6YDH6T, GLIMLSET, 6TewIOlemwTL LT 6i

(b) euef i o ulgFae® erflQumepluefllen SHoerd / GT LT eurser Lms /
GeMepLlgset / @efflugeamsdser / gCmrBamed o eten als smelsen / Fml
HeUneVFHENTE D(PHHHIIL 6T HTeudhend GeuefGUBmID LTSHSHTLD.

(c) wewi/ Bleod : wuFemen BUTSB aleusT @FaFTwemhiser / Hewossa]HeT /| mBHESTH0

sPase / sFfluluss sife|sem

/ud. 11 gl unjée.
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@iv)

\2)

(vi)

@

(ii)
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WgW0ehHAw LFmeNl LWILITLIgeNTed Bibeneudelfled gBUBL alemeneysemsnd GBILILIGS.

* NO; , PO, sieme) oiafssens.

. FWBeT LSFWTEE6T, Se0EETHHeMar auenfFdl DHBFHH0 /| SisvaTHSH6T B GoBLITLIeNL
(g UL Semend CaHTBmiald@Lb.

. B Beveusaied @yaled el dgafear Oaple Gompsed / o ulflusd gl dgar Csemeu (BOD)
SIFBREHGLD.

. Beiise @pé@ / Baump o ulflesst @péELb.

. Bmphs o Levselled upsflursseisr aueniFd oiFsfe@n / smmBlamiu o SHe0msamib.
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LDTBEL&HETT  DLELD.
Flov LOTBELH6T FTHBHLOTEIIENE
Fov FTHBHLOBBEN6
Flov FTHHLOTHT LOTBRELHET DBHDH FHDHHHG BLEHFLILULS FnlgUlene.
Fov 9IbHd FHHHHG SLHHLILBHIZH 60M6V.
RH BaSHST DBABEHEBMLUTD o eore], ML, SNICOUHSSHIBHTET  EenenT
i FweuBmled Gumlly HlevedlaEBgl.
Beteumprer CUTLI9H6fled FTHBLOMET LOTBELVHMET 2 MUl RIS D6 Db  CUETHRISEET
Bovgaled BISTHEH HOH GYEHOSHTMEMW alhdHd OFUIF a6
SME  HOG  FTHEHOTET  OTHRELHMET  DICLmHEBSD  cpsold  SIBHS FhHHHG
BL_5HF|F BT
a0 @ULHAHGCUTH  Ohd OmSseT GeIBE — SiFsemaled  BFarssld
DI85 6ITB60T.
B0 QLLSHSOUTH FTHFSLOT  QUIOLBM6TS  OCBTeRIL  Dmidlsefelr — eamienidbame
DIFH B SHB BIBESI.
a2 FHH BHuedlseT OFTewiL  GIBE Omsaramel SuBms GBsTalBe
o _GITeNT & GHImenT.
BTV QLLGHHL FTHHOBB  BUIcOLBm6TS OBTRIL  DMBH6T  GlpdHoHTenauled([Hhal
SIBBMBLILIG T3
BOUHSSHHBHTHT FHSILILID BN SHBTH ST 65 660
Aphsl Curliuisd semen CoHmevallienL &leimet.

(gameugl 38 x 4 =152)

(e_Fgu yeitel = 150)

9. Ueeu@pd QFwaTIpenBHeicd HiewTenmidSsela LBiseNlmL aluflsEs.

(@) &leamdlf o BuUSS.

1.

® N Nk WD

Opaimenuier o fFsFmm LWETUGSHSLILBGS GBS

ugaifled o 6o FHGHCBTNF GHEHHCHTFTE BLILGLUUF QFUIw

Saccharomyces cerevisiae LWeTLBHE GTBS.

55&8yer0 / BeiteuGrerd OBTHUIS S 6TTed

Ohs HHGCITD Bl IHCEML FAID STURTOITLHFL LTH|D LOTBBLILIGES GBS
OIBEBHTL CETHSHH6060 / STHBUIGMSIL FeuTF 5560

Saccharomyces cerevisiae LBIODHBHHH GBS

amHe0 SIBHCHM60 DIFBYSSLOe0TET LOTBBLILIG6SHED

(C,H,OH + O, ——> CH,COOH + H,0)

/ud. 22 sl Unjée.
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10.
11.

-22-

SIBWI FEUTF & 60
Acetobacter aceti

Gluconobacter LWETLIGSSBEI.

(b)) &LOL®m Wi

12.
13.
14.
15.
16.
17.
18.
19.
20.

2 _HH60 LIFeme / Fal OL(H LFmen 2 BLSHduled

BuUBmaWTE 2 55F CFUISEB BUICLLI6TET KIS H6T LIUIGTLBE MBI
LImBurFememt LIMIGH6m

upsflwrsseier QFWBUTHS6T LIuIeTLIHS eTpsen.

FLOL(H o BusHd Wsmer Geuliub

FT6UILIL |

STBBIGTET

(16001 6MTRISISH6M6  HEVEMEUUITET (19 5HOHTENHULITED

BFHMILSTTSHHHIH6N ©_&HBHeVenL Bl6IBe.

() BiweBuLfSHe cpeod o Georsll LINHCBHGBLIL.

21.
22,
23.
24.
25.
26.
27.
28.
29.
30.

@ By

31.
32.
33.
34.
35.
36.
37.
38.

@Y, BHSHHD BTN HIHGHoOBHS HTHGBHMeIHHaH OFI LIfH05BHSLILIGH GBS
Thiobacillus ferroxidans

Thiobacillus thiooxidans

P @rarwer sBCUTFement LIBASTWTSS6T LIUIeTLIHS eTment.

upsflwrsset SeuppBler SIICFUSHGOUTH Slsvevd BFaTwierd CHTGLILIeL

H,SO,

Fe” spdlweuBens o (heumd @ emme.

FTHIHH6T L FAGWBBLILIB S 6ST360T.

Bdaeiten Getiy CuSO, ous WIHBBILGSEBE.

&6 CuSO, Be@ssiu’ G iy CuBiLGEEBaE.

2 BUSH.

2MWENEUGHH60 (LP6VLD BT CUBLILIGASIBS).

STBBI6T6N, HTHASleSTSIL

LIBCUTFemewT  [HIGwT6RIMISIH6T LIWLGTLIHSHSLILIBE T

Safdaieuomer LBPSTHwWTSSeT LuIeTLHS eTmsent.

BFQFWET(LPMB  2EBENEUSHH6V GTGTLILIBLD.

STeuiuGHUIeImbHEH BT Hengsd CaFuiwliLL Hemal.

BIRIENIRISIHETTe0 FTHBLIUGBL CuSHFGarerd GBRTHWD BHGs LB GBS

2BMASHHNNDBEG STUILILIGHH6T CouplllL &THHMBEG BHiled DIODPSHSBLILIBGE TB6.
(gzmeugl 38 x 4 =152)

(218 2wy 150)

/ud. 23 sl Unjébe.
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10. Yeireumeuen Ll FHBIBBIL eTIPBHIS.
(@) poenSHHB.

(e SHHeTgemes CFJhe LGS HENTeu6

1. euGymelluilest wLmeLLD

2. peiteuemenl emLoWIaTenLpUID

3. BOPENET  6TGHTLIGTEUTELD.

4 aGymedullesr  wmeud  cwelld@  (WweTUTE  BOHUPPMTSE — STEHAD  [HETeUMEITL
mWalmPpuSHHBESG BeoTHea D DIHLOHSBIGTENSI.

5. a&mpwed uGHUIeD Oeusmtenipll GUTmenemd BBHULGSHUI6O HedIBIBL QUITHeDeTLLD
O®Temt(HeiTeNg).

6. Ba FHeudlenialeen HIIDLHHHMBSUD BTOFUD BT (HeTeNG).

7. @& cpafulear Bm SmIHCHTENMBISMETUD E)6n6uTsha GBI

8. GuweCrTéa, SHHCHTES HLSHHIBOB HBHEUOBMET &(HHISH eH6NTHD B,

9. mewguired STBBILLMe0F FTLILIGSHHID IBSI.

BeTeUem6ITL  eDLOWIATENLOUILD

10. auBpmeluient LTELHHMBES SOTHOD (PeTNITRIBE GCLEITHAID SHIENLOHBHIGTETS.

11. sBpwed uGHuled OeuemienisBll CUTHMmeTLD WHHW UGHUND  BIFLICUTHEETULD

OBITeuwT (BTG,

12. saumgemwowid, GEFHWUSHeveT  Hleweouwlld ST  HeTeuameT!  ewwalenLpuls s s0
SIMLOHSI6NT6T60.

Camiflevsei

13. @swggiy  aissmsub e  FIUESHEGDBH [ GBIWWSSHMDEH
B BLLGSHSIF BBS.

14. wp&Fsal( s BsHWSSHIGNL aiHD SiFluieBens LTS S8 Bl

15. @Fmsuiamiu Gsplalamearssntear EbHLOsD, SHIDID6D, 6UThHS, aNIPRIGHMN DS UIIBDBES
& BUILGBSHBHISDEBSHI.

BE  cpemen

16.  cpememusHBGLD auGrmeduier LTeLSHH SPLUGHEGSD BenLuled ST ILBS OB

17. BIbLSH0mIG6MET Fnl L HOSUID BILOL BTEOFUID OSHTewIBH6Teng.

Camiflevsei

18. sl gmgseia Osplalmarsmend &L BULGHHIS GBS

19. GalLed, LMTHHO B HTWIL6OBEHLOT OFHTLIUULL Hewev, HPHSH B 2 L 6O
ugdHsalar Gapsalmer SimaFadamend SL(BLILIGSSHIH GBS

20. sewioenlulled LI(HLDET, H6wT alleLeneuUle LITHLOGT aUQalSHGHd S BLLBGSHIHIH MBS

/ud. 24 sl UMy,
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(b) BJ SIDSD CTewIHIHSD.

21.
22.
23.
24,
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

BSOS TRIBETON 6MHHEUT(H CBHTGHIHWD BIWSHHHMmHH CHTERIQ(HDBELD.
BIWOSHHMBL LUTHHGHD SHTTeRIH6MTaUT Di(LPSHHLD

SMHBHIGTEN  LISTTE BRI

BIBTLL (66N LISTTHSMIS6T GeulILbHeney 6TeTLIGTaUTEGLD.

BIWSSOTHIH BHIcpeobanpiseier SusbsLILen] FoHULT CHTLTLmL WS
Brupssotag P oeaem @iuid cpeod @EIrILrLGa s

BOF DWPEBHBH DIVGHBENMTET OLOSTLNVSH60 / LIe0sHe0 / 6UaMDENIL 60 DL 66D
SiemalLLILBSSTBSI.

S BITIH HlHmgLl BIRSHS5SmBHH OBTamBeTenSl.

GI(HSLOTEILOTS GUGMNDIIL 60 DI(PHBHHe0 ST BifleT B DWSHISD LFFWLTGLD.

pfled smIwUmGmend HmISGLEUTH B DUWSHID GOBHS LBL  CLBITETSHMmSB
SIEnL_WLD.

aeiGal  BuiBenswitel  BHISHOSTGHH BT  BISHD  MBL  CUEBIDTEI(LPETETHTHS
STeTLILIBLD.

pfled  smyumsmens  BFs@bOuUTa  BIWRSSHD GHMBHS WML CLBILTEISHMmS
SieLd /[ aamGer BIwdswTais B OHTGHOWTEeEr smIapdsdIBG Chmms
Al & H(penL WG|

S(WPEHBLD DHBRBSWOUTH BT cLpevdInBIEeNer @UISSLILINIL FoHd DHBHHGW. eTene
SNSOBTGSHUTET BIWSSD DI BFSSLD.

BHVHHT  BIRSIHOTAIH  SOTLALSID, D(PEBH(PSHHHH  Fnl HHOSTMSWLTSLD
Ww=Ws + Wp

(c) Poapiss elsmb.

35.
36.
37.
38.
39.

40.

41.

DNA/ umgibuflwuts ugnisasale0 gBu®BlD wmBph allamyb  semiL@L.
B3 9B FHIHHIBGS SLSSLILBGS B!
BIBELPT SHBHMIGB6T 6T  6TewemldbamnaUled gBLBLD LOTHBBID DI6L60SHI
SULmILT gBUBLD WIBBLD PBWiss alamdHms gBUGSSISEBEI.
bdsaBUflaled /seoliiflaled SmLLCOUTSS BBTHoBISeT CaupLBGHSILL  HoUDBIUSHTED
Bniss elsmd GBS
BPBepiHsd sl Lemliled gBuBlL elsmyb pusslelCurenyl (hoseale eramnenisamauisd
gMBUBLD OTBBHBH M [HBHLDB GBS,
o HTJewild — BBWISSSHe LGS BHHBLILIL L.
- PBepISSSHe LUGH LNrsuid Geuiwiiieo.

PiBepTHomiseier eeamenibmauisd WLIHBBL  gBRUBMSTE @T6HIB  CUMBWITET  SNSTIHISH6I

gMUB S eTment.

/ud. 25 gl Uy,
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42. Hyifleviiguild

43.

LIGOTLOIQUUILD

44. @bsapUfalsiCuUTal HBpTHIHIB6T CoupThaLILIL TEnLoWITed &SIFL60 LIQUID eBLBSISTBSI.

CLPSIT]  6UENSWITE SITLOOGOLDIQUILD  STeRTLILIBE GBI

45.
46.
47.
48.
49.
50.
51.

BL el FHFID

BevAHHIOTET @(IH 2 L 60 HIBePTHHHH M0 JBLIBH GBS

Grewrfler FoHFId

gail eimis BBpjsssHlamed / Geins BBipTosd Geaeniowned

FeMOUeOLT FHFID

Buevglsiomar @ X BIBWISSSSaNTe0 gBLBH B!

BBeiHsdH 0HTGHHeNs0 QUHBHHH a0 Leouild gBUbGHamal. 2 sTrewid 3n, 4n

20+15+18=53

gameug 50 x 3 =150
Quorg gt 5 =150

ok





